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From: WildEarth Guardians <action@wildearthguardians.org> on behalf of Eleanor Howard
<action@wildearthguardians.org>
Sent: Thursday, September 3, 2020 9:23 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft EIS and Plan Amendment

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Sep 3, 2020
U.S. Bureau of Reclamation
Dear Reclamation,
This is an unbelievably stupid plan.
Wallace Stegner was writing about Utah's water problems in the 1940s.
Have you learned nothing since then?
Sincerely,
Eleanor Howard
4958 Wheel Dr
Langley, WA 98260-9776
eleanor@taylor635.com

5959
5959-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: WildEarth Guardians <action@wildearthguardians.org> on behalf of Alan Binnie
<action@wildearthguardians.org>
Sent: Thursday, September 3, 2020 5:53 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Lake Powell Pipeline Draft EIS, Amendment

5959-2 Water Supply

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Sep 3, 2020
U.S. Bureau of Reclamation
Dear Reclamation,
I am writing as a lifelong Arizonan and a public landowner to comment
on the Lake Powell Pipeline RMPA and DEIS.
I am in favor of only the No Action Alternative.

5959-1

The Colorado River is already severely overdrawn. A river that used to
support a fabulous estuary in the Gulf of California no longer reaches
the ocean.

5959-2

If more people are going to move to the West, new and current residents
are simply going to need to learn to live on less water.
Thanks for your consideration.
Sincerely,
Alan Binnie
15883 N. Roadrunner Ridge Lane
Tucson, AZ 85739
skypainter@pm.me

6158
6158-1 Water Resources
From: WildEarth Guardians <action@wildearthguardians.org> on behalf of Beth Renwick
<action@wildearthguardians.org>
Sent: Thursday, September 3, 2020 9:23 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft EIS and Plan Amendment

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Sep 3, 2020
U.S. Bureau of Reclamation
Dear Reclamation,
I write to comment on the Lake Powell Pipeline Project Draft
Environmental Impact Statement ("DEIS") and Draft Arizona
Strip Field Office Resource Management Plan Amendment ("RMPA"
or "Plan Amendment").
I oppose the Lake Powell Pipeline Project, including both the Southern
Alternative (preferred alternative) and the Highway Alternative, and
believe that the best path forward is to choose the No Action
Alternative.
The water diversion and pipeline project is unnecessary. At this point
in time, in my opinion, it's time to fact up to the fact that people
simply have to use less water and understand that some places are just
plain not suitable for human beings to live in.
I've been to Lake Powell and the surrounding area. It's a desert.
Fresh water is too precious everywhere and in that area in particular
to be building ways to make it easier to use.
Thank you for your consideration of not building any pipelines.
Sincerely,
Beth Renwick
3309 Abell Avenue
Baltimore, MD 21218
bethrenwick@aol.com
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6502-1 Water Supply

6502-2 NEPA Process

6502-3 General Fish and Wildlife

September 4, 2020
Lake Powell Pipeline Project
Bureau of Reclamation,
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606

6502-4 Lands and Realty

6502-5 Water Supply

Re: Lake Powell Pipeline Project

6502-6 Water Supply
The Lake Powell Pipeline diversion of the Colorado River is an unnecessary, expensive, and
destructive project. Among other things,
•

The purpose of the Project does not consider the broader purpose of providing water for
future generations, thus eliminating all water conservation alternatives and using water
from future farmland conversion. The scope is unduly narrow and the other non-LLP
alternatives should not have been carved off. This leads to an inadequate assessment.
• The Project will severely impact fish and wildlife species in down river, lower basin
communities in Nevada, Arizona and California, and leave a 140-mile scar across pristine
desert lands and many sacred areas to the Tribes of the Colorado Plateau. Southern Utah
and the Colorado River are precious commodities and should be treated as such.
Degradation of both the River and the land should not be allowed simply to increase the
future water supply to an urban area. The pandemic has shown that preserved public lands
have become more important to the public now than ever before. The current project tis
not consistent with the mission of the Department of Interior ("The Department of the
~•"-IB.ter-I"Or·conserves'B.nd manages the Nation's natural resources and cultural heritage for the
.•~"···-,--.-ben@flt,andenjuyment of the American people ... "); Bureau of Reclamation ("The mission
.~ .._•.,...-....0£.the ..-~tr1'f~R.eclamation is to manage, develop, and protect water and related
_, .....,.,...._,,..reso:ur.ces.in--an-ertvironmentally and economically sound manner in the interest of the
lf"-'·~··'"·"··~.A.merican;;mbHc/');, U.S. Fish and Wildlife Service ("The Fish and Wildlife Service's
mission is to workwith others to conserve, protect and enhance fish, wildlife and plants
and their habitats for the continuing benefit of the American people.")
• The purpose of the Project does not consider the broader purpose of providing water for
future generations, thus eliminating all water conservation alternatives and using water
from future farmland conversion. This project basis is flawed as it is being considered so
as to "to mitigate vulnerabilities to unexpected demand and supply scenarios. "
w

6502-1
6502-2
6502-3

6502-4

... , ......

•

Washington County has sufficient water if the county chooses to plan its growth
thoughtfully, engage in meaningful conservation efforts, and all sources of water for the
county are truly considered, which they are not.

6502-5

6502-6

6502
6502-7 Climate Change - Hydrology

6502-7

•

•

The Colorado River cannot meet ever expanding demands, particularly as the water levels
of Lake Powell and Lake Mead are declining. Using a "median"' climate change scenario
is insufficient to truly assess the project. If 2020 has taught us anything, it is that the
nonn/the median should no longer be expected.
The project is at a cost that makes little sense and does not realistically address the ability
of Washington County and its residents to support such a costly project in good and bad
economic times. This project should not become a burden to the taxpayers.

I do not believe the draft EIS is adequate nor do I think it adequately addresses the project
parameters and its consequences.
Sincerely
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September 3, 2020

Rick Baxter, Program Manager
Interior Region 7 - Upper Colorado Basin
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
RE: Lake Powell Pipeline Project, Draft Environmental Impact Statement

Dear Mr. Baxter:
The Central Utah Water Conservancy District (CUWCD) appreciates the opportunity to review and
comment on the Lake Powell Pipeline Project; Draft Environmental Impact Statement (DEIS) prepared
under the National Environmental Policy Act. CUWCD recognizes the importance of the Lake Powell
Pipeline Project in providing a second water source to the growing southwestern Utah region while
balancing the need to protect and assist with the recovery of endangered fish populations in the Colorado
River and its tributaries.
CUWCD is a political subdivision of the state and was created in 1964 under Utah State law. The Central
Utah Project (CUP) was authorized and developed in response to the Colorado River Storage Project Act of
1956 (CRSPA) to utilize a portion of Utah's allotment and yield of the Colorado River. Part of the CUWCD's
responsibilities is to construct, operate, and maintain the Bonneville Unit of the CUP authorized under
CRSPA. CUWCD is the local sponsor for the Bonneville Unit, the largest federal water development project
in the State of Utah. The Bonneville Unit collects and diverts water within the Uinta Basin (part of the
Colorado River Basin) to the Bonneville and Uinta basins providing water for Salt Lake, Utah, Wasatch, and
Duchesne counties, and portions of Juab and Summit Counties, Utah. The Bonneville Unit contains a vast
network of reservoirs, aqueducts, tunnels, canals, pipelines, pumping plants, and other conveyance
facilities that develop water for irrigation, municipal, and industrial use; instream flows; and hydropower
production.
CUWCD supports the proposed Lake Powel Pipeline Project as documented and analyzed in the DEIS. The
Lake Powell Pipeline Project provides an opportunity to utilize Utah's water allotment of the yield on the
Colorado River to meet the current and future water needs of the southern area of the State of Utah. This
important project addresses the need to develop new local and regional water supplies, in addition to
continued and ongoing water conservation efforts, to meet the area's future water needs. The Lake Powell
Pipeline Project moves these efforts forward. CUWCD acknowledges and encourages the beneficial use of
the already allocated 86,249 acre-feet of water (under Utah water right 41-3479 [A30414d]), as assigned by
the Utah Board of Water Resources, for the Lake Powell Pipeline and use in the Lower Basin (Washington
County Water Conservancy District's service area) but within the boundaries of the State of Utah.
1426 EAST 750 NORTH

I SUITE 400 I OREM UTAH 84097 I 801.226 .7100 I CUWCD .COM
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6503-2 Water Supply

CONSERVANCY DISTRICT

6503-2
As outlined in the DEIS, southwestern Utah, specifically the Washington County area, is experiencing rapid
growth and population projections forecast the growth to continue for the next 50 years. In this regard,
CUWCD recognizes the need and value for a second, reliable water supply to support future populations
and water demands within the Washington County Water Conservancy District's service area.

6503-3
Furthermore, CUWCD recognizes the ongoing efforts of the Upper Colorado River Endangered Fish
Recovery Program for the recovery of the four endangered fish species in the Colorado River and its
tributaries.
If you have any questions, please feel free to call Chris Elison at (801) 226-7166 or through email at
ch rise@cuwcd .com .

Sincerely,

Gene Shawcroft, P.E.
General Manager/CEO

6503-3 T&E Species
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From:
Sent:
To:
Subject:
Attachments:

Jane Whalen <janewhalen@earthlink.net>
Tuesday, September 8, 2020 10:32 AM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Coalition Comments on the
Lake Powell Pipeline Draft Environmental Impact Statement
LPPCoalitionComments_LPP_DEIS20200908.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Comments sent via email: lpp@usbr.gov
September 8, 2020
Mr. Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
RE: Comments on Lake Powell Pipeline Project Draft Environmental Impact Statement.
Dear Mr. Baxter,
Please accept and fully consider these comments from the Lake Powell Pipeline Coalition
(LPPC, or Coalition) on the Draft Environmental Impact Statement (DEIS) for the Lake Powell
Pipeline project (LPP). A flash drive with reference materials was sent previously by surface
mail.
The Coalition appreciates the opportunity to comment on DEIS. The Coalition consists
of: Conserve Southwest Utah, Center for Biological Diversity, Glen Canyon Institute, Grand
Staircase Escalante Partners, Great Basin Water Network, Living Rivers Colorado Riverkeeper,
The Rewilding Institute, Grand Canyon Chapter Sierra Club, Utah Chapter Sierra Club, Southern
Utah Wilderness Alliance, Utah Audubon Council, Utah Rivers Council, Western Wildlife
Conservancy, Wild Arizona, and The Wilderness Society. A description of these Coalition
members follows. Some of the Coalition members have been studying and commenting on the
LPP for over eleven years.1[1]
Sincerely,
Jane Whalen, Coordinator
Lake Powell Pipeline Coalition

6504

Conserve Southwest Utah
321 N Mall Drive, Ste. B202
St. George, Utah 84790435-635-2133
email@conserveswu.org

Douglas W. Wolf
Senior Attorney
Center for Biological Diversity
3201 Zafarano Drive
Suite C, #149
Santa Fe, NM 87507
202-510-5604
Dwolf@biologicaldiversity.org
Eric Balken
Glen Canyon Institute
429 E. 100 S.
Salt Lake City, Utah 84111
801-383-4450
eric@glencanyon.org
Sarah Bauman
Executive Director
Grand Staircase Escalante Partners
PO Box 53, 310 S 100 E #7
Kanab, Utah 84741
435-644-2724
Sarah@gsenm.org
John Weisheit, Co-founder
Living Rivers Colorado Riverkeeper
PO Box 466
Moab, Utah 84532
435-259-1063
John@livingrivers.org

6504

Kim Crumbo
The Rewilding Institute
3275 Taylor Avenue
Ogden, UT 84403
928-606-5850
kcrumbo43@icloud.com
Sandy Bahr, Director
Grand Canyon Chapter of Sierra Club
514 W. Roosevelt St.
Phoenix, Arizona 85003
602-253-85003
Sandy.bahr@sierraclub.org
Carly Ferro
Utah Chapter of Sierra Club
423 West 800 South, Ste A103
Salt Lake City, Utah 84161
801-467-9294 x102
Carly.Ferro@sierraclub.org
Kyle Roerink
Executive Director
Great Basin Water Network
P.O. Box 75
Baker, Nevada 89311
702-324-9662
kyle4gbwn@gmail.com

6504

Kya Marienfeld
Wildlands Attorney
Southern Utah Wilderness Alliance
425 East 100 South
Salt Lake City, UT 84111
(435) 259-5440
kya@suwa.org
Georgie Corkery, President
Utah Audubon Council
2764 East 200 North
Layton, UT 84040
801-814-7544
Georgie.corkery@gmail.com
Zach Frankel Director
Utah Rivers Council
1055 East 2100 South, Suite 201
Salt Lake City, Utah 84106
(801) 486-4776
zach@utahrivers.org

6504

Kirk Robinson, PhD
Executive Director
Western Wildlife Conservancy
1021 Downington Ave.
Salt Lake City, UT 84105
Lynx@xmission.com
Kelly Burke
Wild Arizona
PO Box 40340
Tucson, Arizona, 85117
928-606-7870
kelly@wildarizona.org
Phil Hanceford
The Wilderness Society
1660 Wynkoop St., Ste 850
Denver, Colorado 80202
303-650-5818
phil_hanceford@tws.org
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Comments sent via email: lpp@usbr.gov
September 7, 2020
Mr. Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
RE: Comments on Lake Powell Pipeline Project Draft Environmental Impact Statement.
Dear Mr. Baxter,
Please accept and fully consider these comments from the Lake Powell Pipeline Coalition
(LPPC, or Coalition) on the Draft Environmental Impact Statement (DEIS) for the Lake Powell
Pipeline project (LPP). A flash drive with reference materials was sent previously by surface
mail.
The Coalition appreciates the opportunity to comment on DEIS. The Coalition consists
of: Conserve Southwest Utah, Center for Biological Diversity, Glen Canyon Institute, Grand
Staircase Escalante Partners, Great Basin Water Network, Living Rivers Colorado Riverkeeper,
The Rewilding Institute, Grand Canyon Chapter Sierra Club, Utah Chapter Sierra Club, Southern
Utah Wilderness Alliance, Utah Audubon Council, Utah Rivers Council, Western Wildlife
Conservancy, Wild Arizona, and The Wilderness Society. A description of these Coalition
members follows. Some of the Coalition members have been studying and commenting on the
LPP for over eleven years.1
Sincerely,
Jane Whalen, Coordinator
Lake Powell Pipeline Coalition
Conserve Southwest Utah
321 N Mall Drive, Ste. B202
St. George, Utah 84790435-635-2133
email@conserveswu.org

1. See:
Conserve Southwest Utah (formerly Citizens for Dixie Future) et al., “Motion to Intervene by Citizens for Dixie's Future, Glen
Canyon Institute, Sierra Club, Living Rivers, American Rivers, and Town of Springdale, Utah in P-12966”, FERC eLibrary
accession no. 20080102-5057 (January 2, 2008);
“ILP Comments or Study Requests of Natural Heritage Institute (CA),” on Scoping Document 1 and Pre-Application Document,
and Additional Study Requests, eLibrary accession no. 20080707-5206 (Jul. 7, 2008);
“Lake Powell Pipeline Coalition’s Comments on Proposed Study Plan and Scoping Document 2”, eLibrary accession no.
20081119-5130 (November 19, 2008);
“Comments Lake Powell Pipeline Coalition,” on Study Plans and Draft Study Reports, eLibrary accession no. 20110506-5125
(May 6, 2011);
“Comments Lake Powell Pipeline Coalition,” on Modified Draft Study Reports, eLibrary accession no. 20120323-5005 (Mar. 23,
2012);
“Comments Lake Powell Pipeline Coalition,” PLP and revised draft study reports eLibrary accession no. 20160229-5176
(February 29, 2016);
“Comments Lake Powell Pipeline Coalition,” NREA Comments eLibrary accession no.20181120-5012 (November 20, 2018)
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020
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Douglas W. Wolf
Senior Attorney
Center for Biological Diversity
3201 Zafarano Drive
Suite C, #149
Santa Fe, NM 87507
202-510-5604
Dwolf@biologicaldiversity.org

Eric Balken
Glen Canyon Institute
429 E. 100 S.
Salt Lake City, Utah 84111
801-383-4450
eric@glencanyon.org

Sarah Bauman
Executive Director
Grand Staircase Escalante Partners
PO Box 53, 310 S 100 E #7
Kanab, Utah 84741
435-644-2724
Sarah@gsenm.org

John Weisheit, Co-founder
Living Rivers Colorado Riverkeeper
PO Box 466
Moab, Utah 84532
435-259-1063
John@livingrivers.org

Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

Kim Crumbo
The Rewilding Institute
3275 Taylor Avenue
Ogden, UT 84403
928-606-5850
kcrumbo43@icloud.com

Sandy Bahr, Director
Grand Canyon Chapter of Sierra Club
514 W. Roosevelt St.
Phoenix, Arizona 85003
602-253-85003
Sandy.bahr@sierraclub.org

Carly Ferro
Utah Chapter of Sierra Club
423 West 800 South, Ste A103
Salt Lake City, Utah 84161
801-467-9294 x102
Carly.Ferro@sierraclub.org

Kyle Roerink
Executive Director
Great Basin Water Network
P.O. Box 75
Baker, Nevada 89311
702-324-9662
kyle4gbwn@gmail.com

September 2020
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Kya Marienfeld
Wildlands Attorney
Southern Utah Wilderness Alliance
425 East 100 South
Salt Lake City, UT 84111

Kirk Robinson, PhD
Executive Director
Western Wildlife Conservancy
1021 Downington Ave.
Salt Lake City, UT 84105
Lynx@xmission.com

(435) 259-5440
kya@suwa.org
Georgie Corkery, President
Utah Audubon Council
2764 East 200 North
Layton, UT 84040
801-814-7544
Georgie.corkery@gmail.com
Zach Frankel Director
Utah Rivers Council
1055 East 2100 South, Suite 201
Salt Lake City, Utah 84106
(801) 486-4776
zach@utahrivers.org

Lake Powell Pipeline Coalition Comments
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Kelly Burke
Wild Arizona
PO Box 40340
Tucson, Arizona, 85117
928-606-7870
kelly@wildarizona.org

Phil Hanceford
The Wilderness Society
1660 Wynkoop St., Ste 850
Denver, Colorado 80202
303-650-5818
phil_hanceford@tws.org
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Coalition Members
Conserve Southwest Utah (CSU) is a grassroots nonprofit 501(c)(3) organization based in
Washington County, Utah, advocating for conservation of our natural resources. CSU was
established in 2006 as Citizens’ for Dixie’s Future (CDF) after the Washington County Growth
and Conservation Act was introduced in the U.S. Congress because of concerns, in part, that the
Lake Powell Pipeline right of way was included in the legislation. CSU worked tirelessly on
revisions to the bill that resulted in the Lake Powell Pipeline being excised from the bill and that
bill did not pass. Many CSU members and supporters live near and recreate on these public
lands. Membership includes more than 2,000 individuals. These lands provide unique
opportunities for sightseeing, hiking, camping, trail running, mountain biking, appreciation of
archaeological resources and natural quiet, journaling, birdwatching, ecosystem research,
photography and more. Our vision is that Southwest Utah grows in a manner that enables
conservation and restoration of its natural and cultural resources. Our mission is to advocate for
conservation and stewardship of our area’s natural and cultural resources and for implementation
of the Smart Growth policies that enable conservation for the benefit of present and future
generations.
The Center for Biological Diversity is a non-profit environmental organization dedicated to the
protection of native species and their habitats through science, policy, and environmental law.
The Center has over 70,000 members, including over 680 members living in Utah. The Center's
staff and members have visited and intend to continue to visit the Green River, the Colorado
River, Lake Powell and southwestern Utah for recreational, scientific, educational, spiritual and
other pursuits and intend to continue to do so in the future, and are particularly interested in
protecting the many native, imperiled, and sensitive species and their habitats, including and
especially the Colorado River endangered fish species, that may be affected by the proposed
change application and the desert tortoise.
Glen Canyon Institute's (GCI) mission is to restore a healthy, free-flowing Colorado River
through Glen Canyon and Grand Canyon. Founded in 1996, GCI has facilitated over 10 peerreviewed studies on Glen Canyon Dam and its impacts. GCI is a science-based advocacy group
working to build the foundation of research around Glen Canyon and Grand Canyon's
restoration. GCI has been involved with the debate over the Lake Powell Pipeline since 2013,
because the project would cause irreparable harm to the Colorado River, putting further pressure
on its ecosystem and increasing the risk to its ecological health, and jeopardizing the long term
recovery of Glen Canyon.
Grand Staircase Escalante Partners ("GSEP") is a Utah 501(c)(3) non-profit corporation
founded in 2004 as the official "Friends" organization of Grand Staircase Escalante National
Monument (GSENM). Our mission is to honor the past and safeguard the future of the GSENM
through science, conservation, and education. GSEP achieves its mission by conducting
educational programs, supporting scientific research, and working collaboratively with the BLM
on habitat restoration and conservation projects. GSEP actively promotes the success of the
vibrant local communities by collaborating with local businesses in support of GSENM activities
and programs. The LPP pipeline route passes through a portion of GSENM that was excised
from the Monument on December 4, 2017, lands that GSEP believes will be restored to the
Monument in the near future. Because the pipeline corridor would be "industrialized" with lights,
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020
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access roads, and other equipment, it will harm the natural resources which the Monument was
established to protect.
The Great Basin Water Network is a network of organizations, businesses, and individuals
who have banded together so that decisions on all water development proposals in the Great
Basin are made in the open with caution, coherence, and based on the best scientific information.
Its supporters spent more than 30 years fighting to stop the Las Vegas Groundwater
Development Project and have been a party to the LPP proceedings since it was under FERC's
jurisdiction. We have long advocated that conservation is the best way to a sustainable water
future. Despite our differences with the Southern Nevada Water Authority over the years, Las
Vegas' water managers made conservation investments that have paid off for Mojave Desert
residents who rely on the Colorado River. Without an expensive, environmentally harmful
pipeline, SNWA is reliably delivering for its customers and will be able to do so in the coming
decades. We believe that the conservation playbook penned by SNWA contains less expensive
solutions for Washington County water users that will have better outcomes for the long-term
health of the river and the communities it supports. Additionally, we believe that if a new
pipeline sucks 28 billion gallons of water out of the river annually, it will put a target back on the
communities in the Great Basin that spent decades working to protect their limited groundwater
resources.
Living Rivers/Colorado Riverkeeper was established in 2000 and is dedicated to articulating
conservation and alternative management strategies to the public. Living Rivers/Colorado
Riverkeeper empowers a movement to instill a new ethic of achieving ecological restoration,
balanced with meeting human needs. We work to restore inundated river canyons, wetlands, and
the delta, repeal antiquated laws that represent the river's death sentence, reduce water and
energy use and their impacts on the river, and recruit constituents to aid in reviving the Colorado.
Living Rivers seeks to revive the natural habitat and spirit of rivers by undoing the extensive
damage done by dams, diversions and pollution on the Colorado Plateau. In 2002, our
organization joined the Waterkeeper Alliance and serves officially as the Colorado Riverkeeper.
Living Rivers and Colorado Riverkeeper are based in Grand County Utah, which borders the
Green River on its east bank, as well as the Colorado River and the Dolores River. Living Rivers
has approximately 1,200 members in Utah, Colorado, and other states. The members and staff of
Living Rivers recreate on the Green River, but more importantly they monitor and protect the
water resources of the Colorado Plateau by land and river utilizing specialized boats, vehicles
and equipment. Living Rivers and Colorado Riverkeeper have been engaged in the application
process of the Lake Powell Pipeline Project since July of 2007.
The Rewilding Institute is a 501(c)(3) continental conservation group dedicated to protecting,
restoring, and reconnecting wild places and creatures across North America and beyond. We see
the Kaibab-Paunsaugunt Wildlife Corridor as a key part of a much larger Spine of the Continent,
or Rocky Mountain wildlife corridor, or the Western Wildway, for short. We oppose the "Lake"
Powell Pipeline because it will fragment habitat critical to wide-ranging species including puma,
wolf (extirpated but should be restored), black bear, and mule deer. The pipeline itself and
attendant infrastructure will degrade habitat and increase human impacts in one of the least
spoiled regions of the United States. As well, the pipeline will facilitate overuse of the Colorado
River, which is already over-allocated—even in terms of human uses; and we aver that the
Colorado River should be kept as whole and as natural as possible, for the sake of all native
creatures of the Colorado River basin.
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement
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The Utah and Grand Canyon (Arizona) chapters of the Sierra Club are part of America’s largest
and most influential grassroots environmental organization, the Sierra Club, with more than 3.8
million members and supporters. In addition to protecting every person's right to get outdoors
and access the healing power of nature, the Sierra Club works to promote clean energy,
safeguard the health of our communities, protect wildlife, and preserve our remaining wild
places through grassroots activism, public education, lobbying, and legal action. Sierra Club and
its members have long advocated for the protection of the Colorado River and surrounding lands
as well as the plants and animals and recreate in the region.
The Southern Utah Wilderness Alliance (SUWA) is a 501(c)(3) non-profit environmental
membership organization with members in all fifty states and offices in Washington, D.C. and
Utah. It is dedicated to the sensible management of all federal public lands within the State of
Utah, the preservation and protection of plant and animal species, the protection of clean air and
water found on federal public lands, the preservation and protection of cultural and
archaeological resources, and the permanent preservation of Utah’s remaining wild lands.
SUWA staff and members actively support the preservation of wildlands identified in the
proposed project area for current and future generations of Americans. SUWA staff and
members have worked for decades to obtain permanent, heightened protection for lands within
the proposed pipeline route and associated impacted areas, including wilderness designation and
through other land-use decisions such as resource management plans, conservation area
designation, and withdrawal from mineral leasing and other development.
Utah Audubon Council is the policy arm representing the four Audubon chapters in Utah
(Great Salt Lake Audubon, Wasatch Audubon, Bridgerland Audubon, and Red Cliffs Audubon)
and their collective membership of over 1000 members. We are opposed to the LPP primarily
because it poses a threat to wildlife habitat and ignores practical conservation practices that
would maintain an adequate water supply to residents. Utah Audubon Council promotes the
mission of National Audubon Society, as it protects birds and the places they need, today and
tomorrow, throughout the Americas using science, advocacy, education, and on-the-ground
conservation, and coordinates legislative education and communications on environmental issues
affecting the nature of Utah for people and wildlife.
Western Wildlife Conservancy is a 501(c)(3) organization founded in Salt Lake City, Utah, in
1997 to protect and conserve native wildlife and wildlife habitat in the Intermountain West. The
proposed Lake Powell pipeline, if built, will prove to be a waste of precious water that both
wildlife and humans depend on in the arid West. Washington County, where most of the water
would be delivered, has an average daily household use of water that is one of the most wasteful
in the entire USA. In addition, the pipeline would constitute an additional barrier to wildlife
movement (mule deer and other species) between the Kaibab and Paunsaugunt Plateaus, thus in
effect severing a major wildlife movement corridor.
Wild Arizona is a statewide conservation organization working to protect, unite, and restore
wild lands and waters across Arizona and beyond. We pursue this mission for the enrichment and
health of all generations, and to ensure Arizona's native plants and animals a lasting home in
wild nature. Wild Arizona has a long history of advocacy; field research, including springs
surveys; GIS connectivity analysis; road inventory, habitat and corridor exploration, including
outdoor events with our supporters; springs restoration; and planning engagement with land and
wildlife agencies on the Arizona Strip; as well as specific involvement during the length of the
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Lake Powell pipeline proposal process (starting as Grand Canyon Wildlands Council). Wild
Arizona’s 2,500 members, supporters, and volunteers care deeply about the science-based
stewardship of the Arizona Strip’s biodiverse, unique, and wild complex ecosystems, connected
habitats, natural waters and riparian areas, as well as the traditional cultural landscapes and
homelands of the many Indigenous peoples of the region, including in particular the Kaibab
Band of the Southern Paiute Tribe.
The Wilderness Society (TWS) is a 501(c)(3) national organization founded in 1935, with
members who reside throughout the nation. TWS works to protect America’s wilderness lands
through public education, scientific analysis, and advocacy. TWS’s mission is to protect
wilderness and inspire Americans to care about our wild places, so that future generations will
enjoy the clean air, water, wildlife, beauty, and opportunities for recreation and renewal that
pristine deserts, mountains, forests, and rivers provide. Protecting wilderness quality and other
sensitive lands managed by BLM is vital to achieving The Wilderness Society’s mission.
Following the Introduction, our comments are organized by the sections and pages in the
DEIS itself.
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INTRODUCTION
The Coalition is concerned that the LPP will further diminish an already over allocated
Colorado River, where existing deficits have not yet been addressed. It would increase the
diversion from the Colorado River at a time when existing water supply diversions (as well as
ecological needs) already result in a functional deficit due to warming temperatures and shorter
winters, leaving less snow melting at the river’s source. We are concerned that the project would
worsen water deficits for other beneficial uses of the Colorado River and Lake Powell, and it
would otherwise cause significant, un-mitigatable impacts on such uses.
It has been well documented by the Bureau of Reclamation (BOR) that there is more
water allocated in the Colorado River than the river produces annually, even without considering
a warming climate. Yet, the BOR continues to over allocate the Colorado River by selling water
to Utah even though there isn’t any physical water to sell. The releases from Lake Powell and
Lake Mead continue to exceed inflows. This over allocation is draining the reservoirs faster than
anyone predicted. The Colorado River has reached its limit, yet plans are underway to take more
water for the LPP.
Many of the Coalition’s members and supporters live near and recreate in areas across the
Colorado Plateau, the Great Basin, and the Green and Colorado Rivers that would be occupied or
otherwise affected by the LPP, if approved. These areas are particularly valuable due to their
character as undisturbed and uninhabited wildlands. They include Little Creek Mesa and the
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Little Creek Area of Critical Environmental Concern (ACEC), Kanab Creek ACEC, the Arizona
Strip, the Cockscomb, and the Grand Staircase-Escalante National Monument (GSENM). These
areas provide unique opportunities for river running, fishing, hiking, camping, trail running,
geocaching, mountain biking, appreciation of archaeological resources and natural quiet,
journaling, birdwatching, ecosystem research, photography, and more. As stated in the
Presidential Proclamation establishing the Grand Staircase Escalante National Monument, this is
a "vast and austere landscape [that] embraces a spectacular array of scientific and historic
resources... This unspoiled natural area remains a frontier, a quality that greatly enhances the
GSENM's value for scientific study."1
The lead and cooperating agencies are obligated to consider the direct, indirect, and
cumulative impacts of the industrialization of the pipeline’s corridor to the land along the
highways and through the lands designated as the Grand Staircase Escalante National Monument
in 1996. These lands are being litigated in the courts and may regain monument status. We
realize that there is an approved right-of-way for the pipeline along the highway. However, the
pipeline’s proposed infrastructure will affect the Monument's values by the proposed
hydroelectric turbine and pumping stations with power lines with tall steel poles connecting them
to existing power grids, substations, lights, parking lots, new paved access roads, regulating
tanks and reservoirs, manholes, blow off valves, fencing, buried forebay tanks, buried surge
tanks, (pipeline inspection gauge, or pig, retrieval, used to clean the pipe) and surface overflow
detention basins. The continued operation, weekly maintenance, repair, and excavation of the
pipeline would significantly degrade the region’s wildland pristine character. We are concerned
about the damage to the land of building the pipeline, and all needed infrastructure cannot be
rehabilitated or mitigated in this arid land. The pipeline will have an irreversible and irretrievable
impact on these lands that are pristine natural lands and aspects of our National Heritage to be
protected for future generations. See 42 U.S.C. 4331.2
For the purpose of commenting on the DEIS, the section in the DEIS receiving a
comment is identified by the section number, title, and page number. Quoted text is italicized and
indented. The Lake Powell Pipeline Coalition’s (Coalition) comments follow.

Lake Powell Pipeline Project Draft Environmental Impact Statement
ES-1 Project Background, page 1.
“The UBWR holds Water Right No. 41-3479, which allows 447,500 acre-feet
of Colorado River diversions. The UBWR segregated this water right in
various ways, but it retained 86,249 acre-feet as part of Water Right No. 413479 for the LPP. This LPP water is already allocated to Utah as part of its
apportionment from the Colorado River Compact of 1922. The UBWR intends
to use up to 86,249 acre-feet per year to address future water demands in
southwest Utah.”

1. Presidential Proclamation 6920 September 18, 1996, "Establishment of the Grand Staircase-Escalante National Monument,"
available at http://www.ut.blm.gov/monument/planning-proclamation.php.
2. 42 U.S.C. 4331; at: https://www.law.cornell.edu/uscode/text/42/4331
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Coalition: The Coalition is concerned that there is insufficient water from the Water Right No.
41-3479 used for the LPP and believes BOR must establish whether this water actually exists
and is likely to be available for the Green River endangered fishes (and for Washington County)
for the 50-year term of the water exchange contract for the LPP. We suggest it is a paper water
right that does not include physical water because the State of Utah has already allocated all of
the spring runoff of the Green River tributaries to others.

6504-4 NEPA Process

See our comments on Section 3.2.12 below for more detailed comments on BOR’s failure to
properly analyze the amount of water that could be sold from Flaming Gorge Reservoir because
BOR did not consider reductions to spring run-off resulting from climate change. Essentially, the
DEIS is not sufficient because it lacks any accounting of the amount of high spring flows that are
needed for the CRSP to meet its Lower Basin obligation at Lee Ferry, or to have enough high
spring flows for the Central Utah Project, and also have enough high water run-off to exchange
for the two BOR service contracts. Most importantly, all these high spring rights are junior to
senior water rights holders. The Coalition is concerned the already very over-allocated Green
River is to be over-allocated further without any analysis by BOR in the DEIS. Further, one of
the responsibilities of BOR is to protect Native American water rights and in this case it appears
they are not doing so because there are unsettled tribal rights still in the Upper Basin that have
priority over state’s water rights yet their concerns about the building of LPP have been left out
of the DEIS.
ES-2 Scoping page 2.
“Reclamation initiated another scoping period with the issuance of an NOI on
December 6, 2019, to solicit input from the public and agencies on the revised
Proposed Project. The scoping period began when the NOI was published and
ended on January 10, 2020. A total of 1,125 submissions were made during
that period (Table ES-2-1). Because each submission can contain multiple
comments regarding different topics, submissions were segmented by topic.
The total number of segments was 1,307. Reclamation’s final scoping report
for 2019 to 2020 scoping effort is available on Reclamation’s LPP website.”
Coalition: All of these concerns from the public during scoping were noted in the BOR’s
scoping report but none of these concerns were considered or analyzed in the DEIS. They
included:
“A total of 114 comments were received concerning the Proposed Project
alternatives. The comments primarily concerned utilizing a water conservation
alternative; this included suggestions for limiting irrigation of lawns and golf
courses which they purport would make the pipeline unnecessary.”
“A total of 43 comments addressed climate change and greenhouse gases. The
comments were primarily related to what the short and long-term effects of the
water supply would be and how the river flow could be affected by the
proposed LPP Project.”
“Eight comments addressed Native American concerns. Some of the
commenters expressed their concerns with water supply and the water rights of
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 12 of 186

6504-3 Water Supply

6504-4

6504
6504-4 cont'd NEPA Process
tribes in the region. By transporting water away from the area, the
stakeholders are concerned with the availability of water for those tribal
communities.”
“As part of the scoping process, a total of 42 comments were received that
addressed the NEPA process. Many of the commenters requested an update to
the Federal Energy Regulatory Commission’s (FERC) studies with findings
that include climate change, water projections, and population growth. The
comments showed concern for using outdated studies, which may misguide
decision-making.”
“A total of 41 comments were received that addressed proposed LPP Project
costs. Many of the commenters were concerned with the cost of the proposed
LPP Project to taxpayers and the overall cost of the proposed LPP Project.
Several questioned whether residents of Washington and Kane County would
fund the proposed LPP Project, or if the entire state would provide funds.
Additionally, many suggested that a water conservation alternative would save
taxpayer money and avoid the proposed LPP Project altogether.”
“A total of 64 comments were received addressing water law and water rights
of other states and tribes. Many commenters addressed concerns over
watersheds and water rights of the upper and lower basins and the security of
Utah’s water claims in their submittals.”
“Among the substantive comments, 99 addressed water supply and
availability. Commenters were concerned with the long-term availability of
water from the Colorado River with the onset of climate change, as well as the
use of reclaimed water and rainwater for landscaping and irrigation.”
Coalition: We outlined our concerns with BOR’s Scoping Report in separate comments. See
comments on the report in Appendix B. BOR did not consider the scoping comments to decide
the issues for the DEIS. They adopted the proponents’ proposed project without vetting the
claims of the need for water.
ES-3 Purpose and Need, page 3.
“The Virgin River Basin is the sole source for the WCWCD’s water supply,
which presents challenges in providing a reliable water supply for a fast
growing population.
“Under median climate change scenarios, approximately 86,000 acre-feet of
water will be needed annually by 2060 to satisfy increased water demands
(Appendix B, Purpose, and Need Report) of a growing population in
Washington County, Utah (Gardner Institute 2017). A more diverse and secure
water supply is needed to mitigate vulnerabilities to unexpected demand and
supply scenarios and to ensure reliable water deliveries into the future (UBWR
2019).”
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Coalition: Conserve Southwest Utah requested that Ben Harding from Lynker Technologies, an
expert on Colorado River hydrological modeling, review the Lake Powell Pipeline’s Draft
Environmental Impact Statement. Mr. Harding wrote an 18-page memorandum of his comments,
and we included them into the record as Appendix C. It describes that the Lake Powell Pipeline
will not be a reliable source of water for Washington County.
From the Lynker Memorandum3:
“The Lake Powell Pipeline Project (the Project) is proposed to deliver 86,249
acre-feet (af) of water annually from Lake Powell to Washington County,
Utah. The DEIS infers that this full amount would be available every year, but
in fact in many years the Project would almost certainly be limited to a lower
or to no yield by curtailments under the Colorado River Compact and the
Upper Colorado River Basin Compact arising from a flow shortfall on the
Colorado River at Lee Ferry (Castle and Fleck, 2019; Harding, 2019). These
curtailments would reduce the reliability of the project (and its average, longterm yield) and would consequently reduce the ability of the project to fulfill its
declared purpose and need and would reduce its water supply benefits. What is
generally unrecognized is that these curtailments are also mechanisms
whereby operation of the Project can impair the operation of other more
senior Colorado River water rights in Utah, and Colorado River water rights
in the States of the Lower Division, impacts that have not been addressed in
the DEIS.
“The DEIS has also employed analytical methodological choices that overstate
the performance of the project and understate its impact on other water rights,
and it has not reported analytical results that directly quantify the expected
reliability and impacts of the project. The results that are presented in the
DEIS suggest that the Project would not be able to deliver its full yield, and
possibly any yield, on average about every 4 to 7 years. In any year in which
the Project is fully curtailed an impairment of other water rights would almost
certainly occur.
“The DEIS is deficient for the following reasons:
•

“It assumes that the Project will be 100% reliable, that is that it will
supply its nominal yield of 86,249 af every year during its operational
life. The available evidence and analyses suggest that the project yield
will be reduced or eliminated in many years due to curtailments of
water use in Utah under the Colorado River Compact and the Upper
Colorado River Basin Compact;

•

“It does not evaluate and describe the degree to which curtailments
caused by the Project would cause impairment of senior water rights
within Utah;

3. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, July 28, 2020, full text in Appendix C.
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 14 of 186

6504-5 Water Supply

6504
6504-5 cont'd Water Supply
•

“It does not evaluate and describe the degree to which depletions from
Lake Powell by the Project could impair water rights in the Lower
Basin;

•

“It does not evaluate and quantify the effect of climate change on the
performance of the Project; it simply assumes that the Project will be
able to deliver its nominal yield in every year during its operational
life;

•

“The hydrology analyses on which the DEIS is based, and
Reclamation’s 2012 Basin Supply and Demand Study suggest that the
project will be unable to deliver its full yield or any yield at all in many
years in the future, but the results of these analyses are ignored in the
DEIS;

•

“The hydrology analyses on which the DEIS is based and
Reclamation’s 2012 Basin Supply and Demand Study have
methodological shortcomings that result in overstatement of the
performance of the Project and understatement of its impacts.”4

6504-5
Continued

These issues are addressed in detail in the rest of this memorandum see Appendix C.
Therefore, the DEIS analysis and assumptions are based on flawed information because they
assert, without evidence, that the LPP is a reliable source of water, and it is not. The proponents
may have a valid paper water right, but there is not physical water to develop the water right
because the Colorado River physical water is over-allocated. The DEIS lacks any information on
how much physical water the Colorado River Basin states can share and rely on for the long
term.
The DEIS’s hydrological modeling ignores the effect of climate change on Project yield. From
an analysis by Lynker Technologies: 5
“The DEIS adopts projections of hydrologic conditions under five future
climate scenarios to show that Washington County Water Conservancy
District (WCWCD) would experience 2060 supply deficits ranging from
approximately 54,000 AFY to approximately 113,000 AFY, or more. These
projected deficits are used to establish the need for the project. The project
purpose is to supply water to the WCWCD to eliminate or reduce these
deficits.
“However, the DEIS applies inconsistent analytical approaches for the
assessment of need and purpose. In assessing need, the DEIS quantifies the
effect of climate change on water supply shortfalls to WCWCD, as noted
above, but it ignores the effect of climate change when assessing the ability of
the Project to deliver water, and assumes that the nominal annual yield
claimed for the Project, 86,249 AFY, would be available in every year. The
4. Ibid, pages 1-18.
5. Ibid, pages 6-18.
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very research cited in support of the assessment of need offers a dire picture of
future water supply on the Colorado River and suggests that the yield of the
project is highly uncertain. Further, the hydrology studies incorporated into
the DEIS documents suggest that the yield of the Project would not be
reliable.”
“The DEIS cites recent published research by Udall and Overpeck (2017) and
Milly and Dunne (2020) to support projections of lower flows on the Virgin
River, and thus larger WCWCD supply shortfalls. However, the results in both
Udall and Overpeck and Milly and Dunne encompass the entire Upper
Colorado River Basin and can be directly applied to natural flow at Lee Ferry.
The expected value of flow changes at 2050 ranged from -7% to -27% for
Udall and Overpeck and -14% to -31% for Milly and Dunne. Very roughly
speaking, these projections translate to reductions in water available to Utah
of 240 thousand AFY (kaf) to 1 MAFY.”6
Most important, the DEIS fails to consider Utah’s allocation being reduced by predicted lower
flows in the Colorado River. A possible 7 percent reduction or more in the flow on Utah’s
remaining share of the Colorado River would have a significate impact on water availability for
the LPP. Utah’s allocation is not a fixed amount; it is only 23 percent percentage of the available
water in Upper Basin and is only available after senior water rights holders are met. A 7 percent
reduction of 240,000 AFY to Utah’s remaining share would mean no water for the LPP. The
remaining water is for Native American Tribes. See Figure 1 below.
Therefore, the LPP water right is a paper water right. The primary reasons for the difference
between the paper water and actual wet water are: 1) the priority date of the water right, and 2)
the reliability of the water source to supply adequate water, particularly during drought
conditions. The priority date is very important because, in Utah law, the water right(s) with the
earliest priority date receives their full supply before water rights with a later priority date are
delivered water.
On paper, Utah may not be using its remaining share of the Colorado River, but there is not
enough physical water supply left to develop if we consider declining future flows. In addition,
Utah has significantly over appropriated its Upper Basin Colorado River rights. This situation
needs to be analyzed in the DEIS before the BOR sells water for the Water Right No 41-3479 for
the Lake Powell Pipeline.
In 2018, Conserve Southwest Utah submitted a formal Government Records Access and
Management Act (GRAMA) records request to review the water rights that Utah is using of its
1.369 MAF Upper Basin allocation and the state failed to respond. This puts in doubt the claim
that Utah has enough water in its allocation for the LPP to exchange it with BOR. Since the
water exchange contract will be approved using this DEIS, the BOR should include an analysis
of Utah’s water rights that it wants to exchange. The BOR must validate that Utah has this

6. Based on a long-term average flow at Lee Ferry of 15 MAFY. A 7% reduction of 15 MAFY is 1.05 MAFY, which would be
borne by the Upper Division states. Utah is apportioned 23% of the water available to the Upper Division states; its share of the
7% reduction is thus about 240,000 AFY. Harding, B., “Memorandum to Conserve Southwest Utah: Lake Powell Pipeline, Draft
Environmental Impact Statement”, Lynker Technologies LLC, July 28, 2020, page 7, (See Appendix C).
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surplus water in its allocation to complete the water exchange contract in the DEIS. We suspect
they do not have this large amount of unused high water.
In 2018, CSU submitted another GRAMA request to the UDWRe to request the specific water
rights they are exchanging. Their response thus far is that the records from the UDWRe and the
Division of Water Rights (UDWRi) do not agree with each other.
CSU was not able to get the current information from the UDWRe or the UDWRi, therefore we
gathered information on depletions. We found a UDWRi’s PowerPoint presentation on-line, the
contents of which are reproduced below.7
Utah claims it is using 1,007,500 AFY according to UDWRi, but the State uses a “Water
Budget” model to come up these numbers. Conserve Southwest Utah found in its preliminary
research of the depletions that there is much more water used in these categories today not yet
identified as water use in this chart. Therefore, that doesn’t leave enough water for the LPP in the
BOR’s assigned 1995 Water Right No 41-3479 because Utah already allocated its full share of
Colorado River water to others.
Table 1, reproduced from Utah Division Water Resources (UDWRe), shows proposed uses for
Utah’s remaining share of the Colorado River and shows Utah assumes it has 361,000 AFY of
water from Colorado River Compact water left to develop. However, if lower flows of below 15
MAFY are used in the analysis Utah’s compact rights are reduced and that eliminates the
availability of water for the Lake Powell Pipeline.

7. Utah Division of Water Rights, “Upper Colorado River Basin Current Water Rights Issues”, April 2005, at
https://www.waterrights.utah.gov/meetinfo/m042005/jdo_2005.ppt.
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Utah’s
Upper Colorado River
Entitlement &
Current Depletions
Utah’s Apportionment (23%) 1,369,000 AF
Current Depletion
Remaining Depletion

1,007,500 AF
361,500 AF

Estimated Depletion – 2005
Units – 1000 Acre Feet
Source: Division of Water Resources

•
•
•
•
•
•

Agriculture/stock
Municipal/Domestic
Power/Industrial
Exports/Imports
Reservoir Evaporation
Evaporation CRSP Res.
TOTAL

591.4
25.3
44.6
206.9
19.3
120.0
1007.5

Figure 1. Slides from UDWRi presentation describing Utah's Colorado River allocations.
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Table 1. Proposed new uses for Colorado River Water
Utah’s planned new users of Colorado River
Ute Tribe Reserved Water (unsettled)
Navajo Nation Reserved Water (introduced Congress)
Lake Powell Pipeline
New Agricultural Uses
New M&I Uses
Total new planned uses

Utah’s Total Allocation
1.369 MAFY, 1.008 MAFY used (AFY)
105,000
81,000
86,000
40,000
29,000
361,000

Another example of over allocation of Utah’s remaining Colorado River share of 361,000 AFY
is illustrated in Figure 2, from a UDWRi 2005 power point slide:8

Potential Depletion
Approved Applications (Undeveloped)
Applicant
San Juan County WCD
Central Utah WCD
Board of W R (et al)
Wayne County WCD
Kane County WCD
Sanpete WCD
Uintah County WCD
Others
Ute Tribe ?
TOTAL

Quantity (Ac Ft)
30,000
29,500
158,000
50,000
30,000
5,600
5,000
80,000*
105,000

493,100

Figure 2. UDWRi presentation showing approved applications for water rights from the
Colorado River.
The DEIS is deficient for the following reasons: 9

6504-6

1. Its hydrology analyses are not based on sound science or sound assumptions.
2. It does not provide a direct assessment of the reliability of the project.
3. It holds the depletions in the hydrological modeling to 2020 levels.
4. It doesn’t consider lower flows in the Colorado River predicted by flow changes at
2050 ranging from -7 percent to -27 percent from Udall and Overpeck and -14
percent to -31 percent from Milly and Dunne.

8. Ibid.
9. Harding, B., “Memorandum to Conserve Southwest Utah: Lake Powell Pipeline, Draft Environmental Impact Statement”,
Lynker Technologies LLC, July 28, 2020, pages 6-18, full text in Appendix C.
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5. It has some of the same methodological shortcomings found in the 2012 Supply and
Demand Study.

6504-7

The DEIS is also deficient because it doesn’t describe the current situation where the Colorado
River can’t even meet the current uses and that shortages are already occurring. The fundamental
legal guidance on Purpose and Need Statements come from the NEPA CEQ Code of Federal
Regulations, Section CFR §1502.13, which states that the Purpose and Need Statement:

The DEIS purpose and need are not clear, not of high quality, and lack scientific analysis. It is
questionable for BOR to change the purpose of the LPP project from a need for water to a need
for a second source of water.
ES-4 Alternatives, page 4.
“Two non-LPP alternatives were considered but eliminated from detailed
analysis, along with seven LPP variations on the pipeline or associated
facilities. These alternatives were eliminated based on the factors found in
Interior’s NEPA regulations at 43 Code of Federal Regulations (CFR)
46.420(b). Three alternatives were brought forward for detailed analysis: the
No Action Alternative (required by NEPA), the Southern Alternative (preferred
alternative), and the Highway Alternative.”

1. It only analyzed a very narrow “No Action” alternative and two pipeline construction
alternatives and must consider a reasonable water conservation alternative.
2. It failed to evaluate reasonable alternatives to the proposed pipeline that would avoid or
minimize adverse effects. It is not reasonable to reject water conservation alternatives
because they do not provide a “second source” of water. BOR declared every alternative
must provide 86,000 AFY of water from a “second source” outside the Virgin River
watershed, based on their assumptions of a “reserve buffer” to provide water in 2060 for:
a. their population projections in 2075 of 594,660 (which are lower in recent
projections);
b. a very high consumption rate of 240 GPCD; and
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6504-8 Alternatives

“shall briefly specify the underlying purpose and need to which the agency is
responding in proposing the alternatives including the proposed action.” Also,
from: 40 CFR 1500.1 Purpose (b): “NEPA procedures must insure that
environmental information is available to public officials and citizens before
decisions are made and before actions are taken. The information must be of
high quality. accurate scientific analysis, expert agency comments, and public
scrutiny are essential to implementing NEPA.” (emphasis added)

Coalition: BOR did not follow the guidance in 43 Code of Federal Regulations (CFR) 46.420(b)
in developing the DEIS. The DEIS is deficient because the BOR arbitrarily dropped
consideration of a viable, reasonable water conservation alternative to the LWA and for these
reasons:

cont'd Hydrology
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c. “system loss” of 15.4 percent.10, 11
3. Contrary to NEPA regulations12 BOR also declared that they couldn’t consider
alternatives that involved requirements that BOR was not able to enforce:

6504-9 Water Supply

This DEIS has been prepared in response to the Proposed Project and does
not attempt to compel Washington County residents to modify, change, or
curtail their current culture, lifestyle or social expectations. 13
BOR also refused to consider any progress in water conservation beyond 240 GPCD in 2045
because it was too far in the future, even though BOR was willing to project population 15 years
beyond the 2060 projections developed by the Gardiner Institute to justify a “reserve buffer.”
Thus, BOR has joined the proponents in their efforts to inflate the need for the LPP.
ES-4.1 Comparison of the Action Alternatives, page 4.
“Another similarity between the two action alternatives is the LPP water
exchange contract with Reclamation. Under the exchange contract, the UBWR
would forbear the diversion of a portion of the natural flows to which the
UBWR is entitled and allow these flows to contribute to meeting the
Endangered Species Act Upper Colorado River Recovery Implementation
Program requirements in the Green River. In exchange, the UBWR would
deplete an equal amount of water released from Flaming Gorge Dam
throughout the year and available at Lake Powell. This exchange contract
would not entitle the UBWR to call for releases from Flaming Gorge.”
Coalition: The BOR cannot approve the proponents’ water service contract (Contract) to buy
water for the LPP using this DEIS because it requires the U.S. Congress to approve the transfer.
Most importantly, the source of the water for the LPP is Flaming Gorge Reservoir, and this
analysis is missing from DEIS.
The DEIS is not sufficient because it doesn’t explain the water exchange in detail, nor how that
contract might affect the Green River endangered fishes. Therefore, there is no baseline data to
compare the two action alternatives to the No Action alternative. We suspect there isn’t any
water to exchange. The proponents have not disclosed where this water is located that will be
equally exchanged, or whether the LPP junior water right has sufficient priority to be a benefit to
10. On July 16, 2020, the Council on Environmental Quality issued a Final Rule amending its NEPA regulations, found at 40
C.F.R. Parts 1500-1508. See Update to the Regulations Implementing the Procedural Provisions of the National Environmental
Policy Act, 85 Fed. Reg. 43304 (July 16, 2020) (“CEQ Final Rule”). While the CEQ Final Rule, which becomes effective
September 15, 2020, makes a number of revisions and clarifications to regulations applicable to the LPP EIS process, it does not,
nor can it, change the substantive statutory duties and obligations required of Reclamation under NEPA. Furthermore, to the
extent that the CEQ Final Rule “updates, modernizes, and clarifies” CEQ’s NEPA regulations in a legally defensible manner, it
does so consistently with the wealth of case law and federal agency experience developed over the past fifty years, including the
cases and guidance cited herein. Reclamation has no legal obligation to apply the CEQ Final Rule, which is subject to
considerable criticism and potential challenge, to the LPP. To the extent it does, and interprets the CEQ Final Rule to alter
longstanding standards by which this Project has been assessed up to this late stage, after a decade of consideration in various
forms and production of a DEIS under existing regulatory standards, it could, in the Lake Powell Pipeline Coalition’s opinion,
invite significant risk of judicial review on procedural grounds.
11. DEIS Purpose and Need Report Appendix B, 6.2.1. Demographic Projections, page 12.
12. 40 CFR § 1502.14 Alternatives including the proposed action. An EIS must assess impacts of proposal, including “reasonable
alternatives not within the jurisdiction of the lead agency.”
13. DEIS page 15.
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those Green River endangered fishes for the 50-year term of the Contract. The Proponents are
planning on using this DEIS to approve the Contract, yet the DEIS provides no analysis of the
Contract’s agreement.
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The BOR cannot use the Contract and compare it in the alternative analysis if there is no baseline
data disclosed. (NEPA 40 CFR 1502.14 (b))
Utah has to buy federal project water for the LPP from the Flaming Gorge Reservoir. With the
CRSP already operating at a deficit, how can BOR sell more water out of CRSP when the BOR
already cannot meet the Colorado River Compact allocations? The analysis of the Contract and
how it will be implemented in a shortage must be included in the DEIS.
See further comments on Flaming Gorge Reservoir in Section 3.2.12 below because we suggest
as water declines due to warming temperatures there isn’t any water left in Flaming Gorge
Reservoir for the LPP. One of the primary purposes for the Flaming Gorge Reservoir was to
capture runoff and store water to meet the obligations of the 1922 Colorado River Compact
allocation to provide water to the Lower Basin and this allocation is senior to the LPP water
right.
1.1 Project Background, page 6.
“Use of Utah’s Upper Basin water retained for LPP would be put to use in the
Lower Basin, although still within the boundaries of Utah. Scoping comments
from some states question whether Upper Basin water can be put to use in the
Lower Basin but even within the boundaries of the Upper Basin state. The
Project Proponent is addressing this question with the Colorado River Basin
States.”
Coalition: The DEIS is not sufficient because it only has one very vague sentence on this
questionable basin transfer. Most importantly, the LPP water right appears to violate the 1922
Colorado River Compact. The BOR did not disclose a 2017 letter from Arizona’s Department of
Water Resources to the Utah Division of Water Rights that notes its concern that this transfer
violates the Colorado River Compact.14 Further, pursuant to the Colorado River Compact and
laws governing interstate agreements, before this transfer can be valid, it has to be agreed to by
the other Colorado River basin states and by the U. S. Congress. With Colorado River shortages
already occurring, an agreement may not be likely.
The proponents do not have a valid water right for the LPP that complies with the 1922 Colorado
River Compact; this must be part of the analysis in the DEIS. A comment in a FERC study #19
described the importance of having water availability for the project’s purpose. FERC’s Study
plan describes the nexus of water availability to the Project purpose as follows:
“[t]he availability of water for the pipeline would affect the ability of the
Project to supply water to communities in Utah and to generate power.
Therefore, the availability of water supply is directly related to the Project’s
purpose.”15
14. UDWRi, Exhibit A, letter from Thomas Buschatzke, Director of the Arizona Department of Water Resources to Eric Millis,
Director of UDWRe, dated July 18, 2017, at: https://www.waterrights.utah.gov/docImport/0624/06246283.pdf.
15. FERC Climate Change Study Plan #19, Section 19.5, p. 3-1. The Study Plan Water Availability
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Therefore, an analysis in the DEIS of water availability for the LPP is critical to the proposed
action and this analysis is missing.
The DEIS is deficient because it violates NEPA16 by not including this analysis.
The BOR and the proponents have known about this issue for a very long time and have done
nothing to resolve it. It seems that the proponents and the BOR are continuing the DEIS process
despite any concerns that the basin water transfer violates the 1922 Colorado River Compact and
that it needs congressional approval. This information should not be hidden from the public and
decision makers.
The DEIS is deficient because it violates NEPA.17
1.2.1 Need for the Project, page 9.
“Under median climate change scenarios, approximately 86,000 acre-feet of
water will be needed annually by 2060 to satisfy increased water demands of a
growing population in Washington County, Utah (Appendix B, Purpose and
Need Report). A more diverse and secure water supply is needed to mitigate
vulnerabilities to unexpected demand and supply scenarios and ensure reliable
water deliveries into the future (UBWR 2019, Attachment C). 1.2.2 Project
Proponent’s Objectives. The UBWR proposes building the LPP to meet future
water demands through 2060 and beyond. In addition, the LPP is intended to
achieve other prudent planning objectives, consistent with the UBWR’s
mission (UBWR 2019, UDWRe 2019), which include:
1. “Diversifying the regional water supply portfolio by providing a second
source of water for Washington County;
2. “Providing for system reliability by developing a secure source of water;
3. “Providing for system redundancy in the event of system failure due to
disasters or aging infrastructure;
4. “Accounting for climate change scenarios; and
5. “Accounting for long-term uncertainty when considering the summed effect
of the vulnerability to the water supply. Other large water districts/suppliers in
Utah that operate and maintain some of Reclamation’s federal projects have
similar objectives in both their day-to-day and long-term plans (e.g., Jordan
Valley Water Conservancy District 2019).”

16. 40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
17. 40 CFR § 1500.1(b) NEPA’s purpose is to ensure that environmental information is available to decision makers before
decisions are made; it emphasizes that “accurate scientific analysis” is “essential.”
40 CFR § 1502.15 Affected environment. “The environmental impact statement shall succinctly describe the environment of the
area(s) to be affected or created by the alternatives under consideration.”
40 CFR § 1502.16: regarding “irreversible or irretrievable commitments of [water] resources.”
40 CFR§ 1508.25 Does not accurately define the scope of the project where the water for the project is coming from.
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Coalition: It is not clear how these arbitrary requirements were established in 1.2.1. Need for
Project. These provisions are not in the Utah Division of Water Resources’ mission or the Utah
Board of Water Resources mission. The Utah Division of Water Resources’ mission is:18
“The Utah Division of Water Resources is the water resources authority for
the state of Utah and is committed to identifying and implementing water
management, conservation and development strategies to satisfy the state's
future water needs. With Utah's population expected to double during the next
30 to 40 years, meeting future water needs will require a balanced approach of
improved water conservation, enhanced efficiency of our current infrastructure
and strategic development of new projects.”
And the mission of the Utah Board of Water Resources, which is applying for permission for the
LPP is:
“The Board of Water Resources is comprised of eight appointed individuals
who represent Utah’s eight River Districts. The Utah Legislature grants the
board specific powers and duties per state code. The Board meets about every
45 days to discuss and vote on project approval, committal of funds, and
receive project updates.”
Here, BOR states an arbitrary requirement that any alternative has to meet: “The purpose of the
Proposed Project is to deliver a reliable annual yield of approximately 86,000 acre-feet of water
per year from outside the Virgin River Basin into Washington County to meet projected water
demands in 2060.” It is unclear how the BOR determined it would adopt the proponents' new
criteria in DEIS 1.2.1 and 1.2.3. Was it a resolution from UDWRe and UBWR that BOR used for
this new requirement for a “second source” of water that any other alternative has to meet? For
instance, the DEIS 1.2.1 Need for the Project, page 9, states:
“Under median climate change scenarios, approximately 86,000 acre-feet of
water will be needed annually by 2060 to satisfy increased water demands of a
growing population in Washington County, Utah (Appendix B, Purpose and
Need Report). A more diverse and secure water supply is needed to mitigate
vulnerabilities to unexpected demand and supply scenarios and ensure reliable
water deliveries into the future (UBWR 2019, Attachment C).”
The BOR gave up its responsibility in the Federal Code of Regulations 43 CFR § 46.420 because
the BOR instead abrogated it to the proponents to produce a very biased DEIS. The BOR did not
vet the proponents’ claim that they needed water now and allowed them to require a “second
source” as part of the Purpose and Need statement. The Federal Code of Regulations 43 CFR §
46.420 identifies the correct role of the BOR being the lead agency, but the BOR didn’t follow
the law in developing this DEIS for these reasons:
1. It introduced an arbitrary new “requirement” that Washington County needs a “second
source” of water and then made this a critical purpose and need for the LPP, thus
rejecting any possible water conservation alternative.

18. UDWRe website at: https://naturalresources.utah.gov/water-resources.
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2. The BOR ignored the scoping comments in developing the DEIS as articulated in detail
in our comments on the scoping report (Appendix B.)
3. BOR is allowing the proponents to use a water right that may violate the Colorado River
Compact and is not requiring them to have a valid water right for the project.
4. BOR allowed the proponents to use a very flawed Alternatives Development Study
Report #2219 (written by UDWRe) that claimed that a water conservation and local
supply alternative would cost $3.3 billion when just a few years earlier, it was estimated
by the proponents to cost half that.20 The BOR did not vet this flawed Study Report #22
and it was used as a basis to evaluate all of the 23 resource 2016 Study Reports. The
proponents falsely claimed, without evidence, in Alternatives Development Study Report
#22 that we would run out of water by 2024, have to treat water with RO, and require all
landscaping to be hard surfaces. Clearly, this is not the case; all the 2016 reports were
flawed and not updated with new data.
5. It did not consider all the water supplies that would be available in the future in
Washington County. (See Coalition’s comments in Section 2.1.3 Alternatives Considered
but Eliminated from Detailed Analysis, 2.1.3.1 Alternatives Developed during the U.S.
Federal Energy Regulatory Commission Licensing Process.)
The Federal Code of Regulations 43 CFR § 46.42021 describes how a responsible public officer
should have overseen the development of the DEIS. Still, the BOR failed to do so because it let
the proponents take control of the DEIS process without any oversight or any credible
professional analysis. The BOR did not rigorously explore reasonable alternatives.
The Coalition questions whether a “second source” of water can be a primary purpose and need
for the Lake Powell Pipeline. There is no evidence provided by the proponents that they even
have a valid water right for a permanent water project. Further, claiming that the over- allocated
Colorado River will solve the problem of providing water to Southern Utah is not analyzed in the
DEIS. The proponents continue to make claims without providing any evidence of their claims.
The LPP will not meet the stated purpose and need, and the reliability is not addressed in the
DEIS. The water supply analysis overestimates the reliability of the project being able to provide
water for the LPP.
Also, see comments on why the LPP is not a reliable source of water in the Lynker memorandum
in Appendix C.
1.2.3 Project Purpose, page 9.
“The purpose of the Proposed Project is to deliver a reliable annual yield of
approximately 86,000 acre-feet of water per year from outside the Virgin River
Basin into Washington County to meet projected water demands in 2060.”

19 Utah Board of Water Resources, “Lake Powell Pipeline, Draft Study Report 22, Alternatives Development”, Revised
November 2015, at: https://conserveswu.org/wp-content/uploads/2018/05/FERC-22-Revised-study-report-Alternatives-11-3015.pdf.
20. Utah Board of Water Resources (UBWR). 2019. “Lake Powell Pipeline, UBWR Reply to Comments, Attachment C, Water
Needs Assessment: Water Use and Conservation Update, Response to Comments”, January 17, 2019.
21. Terms used in an environmental impact statement, at https://www.law.cornell.edu/cfr/text/43/46.420.
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Coalition: The BOR makes an arbitrary rule that asserts that a “second source” of water, beyond
an entire Virgin River watershed, is necessary for water security. Thus, conservation alternatives
are rejected out of hand. It justifies the need for a second source based on forecasts of reduced
flows in the Virgin River, ignoring similar reductions to the Colorado River. Indeed, Colorado
River water users already face shortages The BOR analyzes impacts of LPP on Lake Powell, but
never analyzes the reverse, whether Lake Powell can reliably provide water for the LPP. In many
years the project will almost certainly be limited to low or no yield at all.
The BOR provides no explanation or justification in the DEIS for how large a watershed should
be to qualify as “reliable,” or when a community needs a “second source”; in fact, there would
still be just a “single source” of water—an over-allocated Colorado River watershed.

6504-14 Water Supply

1.3.3 Bureau of Reclamation, page 10.
“The decisions to be made by Reclamation are whether to: (1) enter into an
LPP water exchange contract with the UBWR; and (2) issue an easement for
the use of its lands for the intake and pumping plant at Lake Powell. The
decisions would be the same for both action alternatives. These actions would
be pursuant to the Reclamation Act of June 17, 1902 (32 Stat. 388), the acts
amendatory thereof and supplementary thereto; the Colorado River Storage
Project (CRSP) Act of April 11, 1956 (43 USC §620, et seq.); and the
Reclamation Project Act of 1939, Section 14 (43 USC §389). The LPP water
exchange contract and easement would need to comply with and further the
purposes of the CRSP Act and the Reclamation Project Act.”
Coalition: The DEIS is deficient because it does not detail the water exchange contract with the
proponents:
1. It doesn’t explain the terms of the Contract in a shortage, nor outline any other problems
with the water exchange contract for its 50-year term.
2. It doesn’t evaluate BOR’s responsibility to manage the Lower Basin Structural Deficit or
explain how selling more water out of a system that is already in shortage is wise
management decision without any analysis of declining water supplies.
3. It failed to discuss BOR’s responsibility implementing the Drought Contingency Plan, the
Interim Guidelines, and how these plans might affect water availability for LPP for the
50-yr BOR service contract.
4.

It failed to consider the withdrawals of the other Upper States and their effect on the LPP
water right.

5. It failed to include an analysis of how the Contact affects the UCRBRIP.
6. It failed to disclose that BOR has to follow its own 2007 Final EIS of the Colorado River
Interim Guidelines for Lower Basin Shortages and Coordinated Operations for Lake
Powell and Lake Mead (Interim Guidelines EIS)22 that manage the Colorado River. BOR
must therefore analyze in the DEIS how the Interim Guidelines could affect water for the
LPP.
22. https://www.usbr.gov/lc/region/programs/strategies/RecordofDecision.pdf
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Regarding the Upper Colorado River Basin Recovery Implementation Program
(UCRBRIP)

6504-16 Water Resources

UDWRe claims they will provide a certain amount of water for Green River endangered fishes if
they can have the same amount of water out of FGR. The Coalition is concerned that the Upper
Colorado River Basin Recovery Implementation Program has not evaluated this claim for BOR’s
two water service contracts to the State of Utah. Furthermore, the Coalition is concerned that
there has not been an analysis of the CUP’s water right (500,000 AFY diversion)23 and the
remaining Water Right No 41-4379, 447,000 AFY (diversion) water right because they both are
depending on the unreliable seasonal high-water flows of the Green River tributaries. Moreover,
they are both junior to more senior water rights. This means, as water supplies decline, they are
at risk of being shut off. Therefore, it is not reasonable or likely that UDWRe will be able to
provide any assurance that water would be left for the Green River fishes because of the junior
status of the water right for 50-year term of water exchange contract. Further, the CRSP also
depends on spring run-off to meet the Upper Basin’s obligation to the Lower Basin at Lee Ferry
and deliver 7.5 MAFY and water for Mexico.
6504-16

Drought Contingency Planning
The DEIS failed to do an analysis of the Drought Contingency Plan and how it could affect water
deliveries for the LPP. In 2012 when the initial FERC draft study reports were completed for
UDWRe, both the Upper and Lower Basin states were operating under an agreement on potential
Colorado River shortages, known as the 2007 Interim Guidelines, that do not consider climate
change. By 2015, when all of the draft study reports were revised and resubmitted to the
UDWRe, the Lower Basin States had just begun a planning process to develop the Drought
Contingency Plan (DCP).24 The DCP was undertaken due to drought conditions reducing the
flow of the river and to provide a bridge to the 2007 Interim Guidelines.25 We mention this brief
history because the original analyses were made on the best available data at the time. However,
with the passage of eight years, it is important to include the most up-to-date science in order to
address newly relevant policy concerns in the DEIS.
On October 5, 2018, the Bureau of Reclamation published the Upper and Lower Basin DCPs in
final draft form. In Section A of the DCP, which discusses the background of the planning
process, it states:26
“Based on the actual operating experience gained after the adoption of the
2007 Interim Guidelines and emerging scientific information regarding the
increasing variability and anticipated decline in Colorado River flow volumes,
the Parties recognize and acknowledge that those relying on water from the
Colorado River System face increased individual and collective risk of
temporary or prolonged interruptions in water supplies, with associated
adverse impacts on the society, environment, and economy of the Colorado
23. The Utah Division of Water rights, to BOR for the Central Utah Project, Water Right No 43-3822, at
https://www.waterrights.utah.gov/asp_apps/wrprint/wrprint.asp?wrnum=43-3822
24. See at: http://www.cap-az.com/documents/meetings/2017-01-05/1604-10. percent20DCP percent20and percent20DCP
percent20Plus percent20Presentation percent20for percent20January percent20Board percent20meeting.pdf.
25. See at: https://www.usbr.gov/dcp/docs/DCP_Agreements_Final_Review_Draft.pdf.
26. BOR, “Agreement Concerning Colorado River Drought Contingency Management and Operations, Companion Agreement Final Review Draft - 10.5.18”, p. 6. See at: https://www.usbr.gov/dcp/docs/DCP_Agreements_Final_Review_Draft.pdf.
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River Basin. Therefore, the Parties have agreed that it is necessary and
beneficial to pursue additional actions beyond those contemplated in the 2007
Interim Guidelines to reduce the likelihood of reaching critical elevation levels
in Lake Powell and Lake Mead through the Interim Period.”
Taking water out of Lake Powell for the LPP will conflict with the goal of the DCP that requests
measures and invests millions of dollars to leave water in Lake Powell.
The Secretary of the Department of the Interior (Secretary), acting through the Bureau of
Reclamation, adopted specific interim guidelines for the Colorado River, particularly under
drought and low reservoir conditions. The eight-year period from 2000 through 2007 was the
driest eight-year period in the 100-year historical record of the Colorado River.27 This
drought/climate change has reduced Colorado River storage. It creates a higher probability of
shortage due to depleted storage conditions in these reservoirs. In 2018 the inflow into Lake
Powell was projected to be only 3 MAFY and not the assumed 7 MAFY. These guidelines do not
take into consideration climate change and will expire in 2026. Discussions between the states
about new guidelines have already begun.
The Interim Guidelines describe that water in Lake Powell and Lake Mead will be managed
jointly, and water will be sent to Lake Mead to prevent a shortage. The goal is to balance storage
in Lake Powell and Lake Mead. Actions will be taken according to the elevations for Powell and
Mead set in the Interim Guidelines. The releases from Lake Powell continue to exceed inflows
into Lake Powell, reducing storage. This agreement called for the Lower Basin states to
implement staged reductions in their withdrawals if Lake Mead falls below the series of defined
tipping points.
John Fleck mentions in his book, Water is for Fighting Over: and Other Myths about Water in
the West, what Michael Connor, BOR, told him about these reductions. An excerpt from his
book:28
“As Lake Mead drops, rules kick in that require water users in Nevada,
Arizona, and Mexico to remove less water from the system each year. But those
reductions are modest, and Connor told me that the Bureau’s worst-case
modeling showed that even with the agreed-upon reductions, Lake Mead could
quickly drop past a point of no return, to levels at which the current rules
would be no help in determining who was entitled to how much.”
“The solution is, in a sense, straightforward. Everyone in the Colorado River
Basin has to use less water. It’s possible to apply a simple arithmetic wave of
the arm and say, for example, that we could bring the system into balance if
everyone used 20 percent less water than they are consuming today. We know
from experience, from Yuma to Las Vegas to Albuquerque, that such
reductions are possible, that water-using communities are capable of surviving
and even thriving with substantially less water than they use today. But no one
will voluntarily take such a step without changes in the rules governing basin
27. Bureau of Reclamation, “Record of Decision Colorado River Interim Guidelines for Lower Basin Shortages and the
Coordinated Operations for Lake Powell and Lake Mead”, December 2007, at:
https://www.usbr.gov/lc/region/programs/strategies/RecordofDecision.pdf.
28. Fleck, J., Water Is For Fighting Over and Other Myths About Water In the West, Island Press, 2016.
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water use as a whole to ensure that everyone else shares the reductions as
well—that any pain is truly shared. We need new rules. Absent that, we simply
end up with a tragedy of the commons.”29

An imbalance in Lake Mead between inflows and outflows is known as the Lower Basin’s
structural deficit. Eric Millis, former director of UDWRe, gave a presentation at the Utah Water
Users Workshop in March 2018 on the structural deficit in existing Compact agreements.30 The
problem is that decision makes allocated more water than is provided annually. There is more
water going out of Lake Mead than the amount of water going into Lake Mead reducing the
storage.
According to Mr. Millis, given average annual apportionments to the Lower Basin of 7.5 MAFY,
the allotment to Mexico from the Upper Basin of 750,000 AFY, with a normal 8.23 MAFY
release from Lake Powell, Lake Mead storage declines about 12 feet each year. To make the
problem worse, Mr. Millis explained, a provision in the Interim Guidelines triggered by low
elevations of Lake Mead could lower Lake Powell by 20 feet. This could create problems in
Lake Powell because it may drop the level of Lake Powell below the elevation where it could
generate hydropower. These provisions could also cause the Lower Basin to accept shortages,
which would lower Lake Powell even more under the 2007 Guidelines to provide water for Lake
Mead. The provisions in the Interim Guidelines could affect taking water out of Lake Powell for
the LPP.
Bradley Udall’s 2017 article further describes how the Central Arizona Project (CAP) adds to the
structural deficit and it explains how the CAP depends on equalization flows from Lake Powell
because there was not enough remaining unallocated Lower Basin water. The CAP is delivering
about 1.5 MAFY and also depends on excess runoff. An excerpt from this article:
“In the Lower Basin, Arizona could theoretically lose its water allocation for
the entire Central Arizona Project canal, a critical $4.4B, 530 km cross-state 2
bcm/yr water source for 4.7 m people, multiple sovereign Indian nations, and
over 120,000 irrigated hectares [Glennon, 1995; Colorado River Basin
Stakeholders, 2015]. This canal currently relies on occasional but uncertain
‘equalization’ releases from Lake Powell that only occur with irregular and
rare large Powell inflows. The extra water is delivered when Lake Powell
reaches levels substantially higher than Lake Mead, a use allowed under the
1922 Colorado River Compact section III (e) and formalized most recently
under rules established in a 2007 Record of Decision for coordinated
operations of Lakes Powell and Mead and for shortage sharing in the Lower
Basin [Department of Interior, 2007]. Under normal operating rules, without
these extra inflows, Lake Mead has excess outflows of 1.5 bcm per year, the socalled Lower Basin ‘‘structural deficit’’ [Collum and McCann, 2014]. The
structural deficit was created in 1968 when Congress authorized the Central
Arizona Project (CAP)…Arizona agreed to rely on this unused, but in the long
29. Fleck, J., Water is for Fighting Over: and Other Myths about Water in the West, Island Press, 2016.
30. Millis, E. Presentation at Utah Water Users Workshop, March 2018, http://conserveswu.org/wp-content/uploads/Eric-Millispp-2018.pdf.
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run unreliable water, because there was not enough remaining unallocated
Lower Basin water. The CAP had long been a desire of Arizona and the state
was willing to make this bargain despite its flaws [Johnson, 1977]. This same
water is first available for use by the Upper Basin under the Colorado River
Compact, but heretofore has not been developed for Upper Basin use. A plan
to augment the Colorado River with flows from outside the basin, discussed
during the hearings on the legislation, but not included in the final package
due to opposition from potential source areas, was never revisited by
Congress. Reclamation in 2011 said that such augmentation was now unlikely.
The structural deficit only became a problem when the CAP was fully
completed in the mid-1990s combined with the drought that began in 2000.
Upper Basin demand growth has also played a small role, although Upper
Basin demands are still much less than forecast in 1968 for the year 2000
[Tipton and Kalmbach, Inc., 1965; Johnson, 1977]. The recent Lake Mead
declines are strongly influenced by this imbalance, and solutions to this deficit
have been a recent focus of the Basin states and federal government [Central
Arizona Project, 2016; Davis, 2016].”31
In the DEIS the BOR ignores its own studies on the Colorado River. It is well documented that
there is more water allocated from the Colorado River than the river produces annually, even
without considering climate change impacts on diminishing future flows. According to the
Bureau of Reclamation (BOR), water demand for Colorado River water has outstripped supply
since 2002 The Bureau of Reclamation indicated in a study the “apportioned water following the
Law of River exceeds the approximate 100 year average ‘natural flow’ of the river of 15 million
acre feet year (MAFY) at Lee Ferry and is 16.4 MAFY.”32 (The “natural flow” is estimated in
hydrological modeling as what the unregulated, un-diverted streamflow would have been, absent
human intervention.) “The Basin faces a wide range of plausible future long-term imbalance
between supply and demand. This imbalance computed as a 10-year running average ranges
from no imbalance to 6 MAF with a median of 3.2 MAF in 2060.”33
Compounding the problem is that river flows at Lee Ferry during the last 15 years have only
been 12.5 -13 MAFY. Yet, these diminishing flows are not used in forecasting water availability
for the LPP by Utah, the Upper Basin River Commission, or BOR. Unfortunately, BOR appears
to be supporting more diversions even if the water is not physically available, putting
communities at risk.
Bradley Udall and Jonathan Overpeck’s 2017 research article explains the risks of lower flows
for the Upper Basin States:34

31. See at: http://conserveswu.org/wp-content/uploads/Udall_et_al-2017-Water_Resources_Research.pdf.
32. Colorado River Basin Stakeholders Moving Forward to address Challenges identified in the Colorado River Basin Water
Supply and Demand Study, Phase 1 Report: Executive Summary, Bureau of Reclamation, May 2015. and
https://www.usbr.gov/lc/region/programs/crbstudy/FactSheet_June2013.pdf
33. Colorado River Basin Stakeholders Moving Forward to address Challenges identified in the Colorado River Basin Water
Supply and Demand Study, Phase 1 Report: Executive Summary, Bureau of Reclamation, May 2015, page 3.
34. Udall, B and Overpeck, J. “The Twenty-First Century Colorado River hot drought and implications for the future”, AGU
Water Resources Research, 4 March 2017, pages 2404, 2407, at http://conserveswu.org/wp-content/uploads/Udall_et_al-2017Water_Resources_Research.pdf.
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“2000 and 2014 annual Colorado River flows averaged 19 percent below
1906-1999 average, the worst 15-year drought on record. One third or more of
the decline was likely due to warming.”
“The Upper Basin also has serious issues, one of which ripples into the Lower
Basin. Under such low reservoir conditions, there is also a high likelihood that
the Upper Basin states would have to curtail existing water deliveries to cities
such as Denver, Colorado Springs, Albuquerque, and Salt Lake City in order
to make required deliveries to Lake Mead. Heretofore, largely because of the
structure of the Colorado River Compact, the Upper Basin and Lower Basin
have been managed separately. With permanent flow declines of
approximately 20 percent, however, the required deliveries to Lake Mead
would become a hardship on the Upper Basin, as well as create Lower Basin
delivery shortages [Reclamation, 2007; Barnett and Pierce, 2009;
Rajagopalan et al., 2009]. The original compact, signed during one of the
wettest periods in the last 450 years [Woodhouse et al., 2006], did not envision
how large scale flow declines would be managed between the basins, and such
declines could cause an allocation crisis between the Upper and Lower Basins
[Adler, 2008].”
Utah has over-promised water to communities across the state in the Colorado River Upper
Basin, water that is no longer in the system. People own property worth millions of dollars
thinking they have water, and there isn’t any.
A 2014 Deseret News article Utah’s water managers explain the over allocation of its water. 35
“The Water Question: The staggering problem of determining water rights.
"‘Your paper water right may look very big and supply everything you are
asking, but the wet water, in reality, can be very different,’ Kent Jones, the
state engineer over water rights, said:
“‘The Colorado River, for example, holds 1.4 million acre-feet of water for
Utah to put to use. There are applications approved for more than 2 million
acre-feet, and about one half of that is currently in use.’ Jones said the
imbalance has yet to be a problem because the water has not been developed
— but the struggle will come with time, and those holding ‘junior’ rights will
go wanting.
“Many of the files are outdated, which means there could be a big difference
between what is in the file — paper water — and the actual water that exists or
is available — wet water.
“‘We are growing so much as a state and there is so much demand for water,
it is critical we know where these existing uses are and protect them,’ said

35. See at:http://www.deseretnews.com/article/865617715/The-water-question-The-staggering-problem-of-determining-waterrights.html; 2014 by Amy Joi O’Donoghue.
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 31 of 186

cont'd Water Supply

6504
6504-17 6504-17
Continued

Mike Styler, executive director of the Utah Department of Natural Resources.
‘And there is really no new water to be had.’
“Why should Utahns care? Because the nature of water rights is that there are
far more rights than the water that actually exists, so the task is to determine
what is real and what is not. [emphasis added]
“Of the 15 major watershed areas in Utah, just two of them have been
researched and adjudicated, which means that the investigation and
documentation work was carried out and a judge then issued a decree.”
The State’s web site of the Upper Basin Water Rights shows 2.5 MAFY of approved depletions.
But the Upper Colorado River Basin Compact only allows Utah to deplete 1.4 MAFY:36
•
•

“6,450,413 acre feet diversion; and
“2,542,092 acre feet depletions”

“Water rights can be quantified through both diversion and depletion volumes
of water, in acre feet per year (AFY). A water right is permitted to ‘divert’ a
specific amount of water, a portion of which will be returned to the river
depending on its use (i.e., through agricultural return flows or municipal
wastewater treatment plants). The portion of the right that is consumptively
used (mostly through plant evapotranspiration) is considered ‘depleted’ from
the basin. A depletion is defined as the part of the water that will not return to
the river system. It is the amount of water that is lost from the hydrologic
system based on the associated beneficial use. It is evaporated, transpired,
incorporated into products or crops, and consumed by humans or livestock.”
Consequently, there are significantly more approved water rights applications, which, if
developed, could potentially exceed Utah’s entitlement.37 All of the authorized city water rights
holders should be made aware of this over-allocation so they can implement water conservation
measures to protect their water supply for the future.
Further, in 2008 Utah passed a law (Utah Code 73-3-12) in an attempt to accommodate the LPP
water right that allows water agencies 50 years to prove up on their water rights and show
beneficial use. This was supposed to create some security for cities that they would get water in
the future. But this is a false promise due to Utah over-allocating its share of Upper Colorado
River Basin. As water supplies decline, it is unclear who will be able to use the water for the
long term.
Staff from the state’s water agencies said one could not rely on water rights listed on this web
page to determine depletions because they are not accurate. Some of these water rights were
never developed. They said the staff of the River Basin Planning Section Manager at UDWRe
would have a more accurate list of depletions because the depletions have to be reported to BOR.

36. See at: https://www.waterrights.utah.gov/distinfo/colorado/WRPriorityDDview.asp
37. Water Right Issues in the Upper Colorado River Basin of Utah, at:
https://www.waterrights.utah.gov/meetinfo/m042005/summary.htm
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However, when asked, UDWRe staff provided CSU an outdated depletion list using a water
budget model.38 CSU asked for a more specific list on what data was used for this chart so we
could cross check the water right holder approved applications. However, a specific and current
list was never provided. The outdated depletions estimated in Figure 1 in 2005 shows there is a
significant amount of water not included in the list of categories. A staff member said a reason
for the over-allocation of rivers and streams was due to not knowing how much water a stream
produced and the state wanted to make sure they captured it all. For instance, Bob Fotheringham,
retired Cache County Water Manager wrote in an article for the State Water Strategy Team,
Your Water Your Future” that, based on the records of the State Engineer, we may be up to 6
times over-appropriated in an effort to facilitate the full beneficial use of our water resources.
Further, a local water official stated that there are significantly more approved water rights
applications, which, if developed, could exceed Utah’s Compact entitlement.39
LPP water right 41-3479 should have lapsed in 2009.
BOR assigned the balance of Water Right No.41-2963 in 1995 with the understanding that any
portion of this water right that Utah did not develop within 50 years of the original 1958 water
right would lapse on the renewal date of Oct 6, 2009. In 2009, BOR was concerned about the
Ultimate Phase water right 41-3479 and wrote in its letter protesting the issuance of Water Right
41-3479 that it should have lapsed in 2009 due to the over-allocation of senior water rights
holders in the Green River tributaries. The LPP is a portion of this water right as BOR’s letter
states below:
“Water Right No. 41-3479 is a segregated portion of the Flaming Gorge water
right, Application to Appropriate No. A30414. This appropriation originally
included both the storage of water in Flaming Gorge Reservoir and the
beneficial use thereof for the “Ultimate Phase” of the Central Utah Project.
After the “Ultimate Phase” was deauthorized, Reclamation assigned this
portion of the appropriation to the Utah Board of Water Resources with the
understanding that any portion of this water right not developed within 50
years of the original approval date (October 6, 2009) would lapse.
“Reclamation is concerned that further extensions of the undeveloped portions
of the Flaming Gorge appropriation could jeopardize the future of the Central
Utah Project (CUP). To date, over $2 billion dollars have been spent to
develop the CUP, which supplies agricultural, municipal, and industrial water
to millions of Utah residents in the Uintah Basin, Heber Valley, and Wasatch
Front corridor. The key right for the CUP, Water Right No. 43-3822, has a
priority date of November 11, 1964. If all the senior undeveloped water rights
in the Green River and San Juan River Basins are developed, Utah would
exceed its portion of the Colorado River Compact and the Central Utah
Project water rights would be adversely impacted.
BOR protested the extension of time for the Ultimate Phase Water Right No. 41-3479 and, for
this reason, Utah made all of the Ultimate Phase water rights, which includes the right for the
38. See at: http://conserveswu.org/wp-content/uploads/Upper-Basin-DEPLETIONS-2014_Colorado_River_Compact.xls.pdf
39. Water Right Issues in the Upper Colorado River Basin of Utah:
https://www.waterrights.utah.gov/meetinfo/m042005/summary.htm
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LPP, junior to the Central Utah Project. All Ultimate water rights holders have to show proof of
beneficial use by 2020. Note that BOR also mentioned in its protest letter that if all senior
undeveloped water rights in Green River and San Juan are developed, Utah will exceed its
portion of water from the Colorado River Compact.

6504-19 Alternatives

It appears that UBWR wants to reassert its 500,000 AFY water rights and link it to the 1956
legislation for the Ultimate Phase. It is stretching the intent of the 1956 legislation. The purpose
of the 1956 legislation was to build the CUP. This was done in 1964 with 500,000 AFY of
diversion from the Green River tributaries. Now UBWR wants to use water right 41-3479 to
draw another 447,000 AFY diversion for the Ultimate phase, relying on unused seasonal high
water to divert.

6504-20 Alternatives

These two water rights, No. 41-3822 for the CUP Initial Phase and No. 41-3479 for the Ultimate
Phase account for about 977,000 AFY of runoff diversions. They are the most significant water
rights applications in the state’s history. A DEIS failed to do an analysis on how much runoff is
available to use in the next 50-years and who has the priority status for use it for 50-years.
Therefore, before the state keeps allocating more money to the LPP, there should be a
determination as to whether or not water will physically be available for the LPP over the long
term. BOR could do a new Hydrological Determination using 12.5 MAFY annual natural flow at
Lee Ferry to determine the long-term supply for the LPP and safe yield the state can plan on for
this project.
2.1 Action Alternatives Development 2.1.1 Scoping, page 12.

6504-19

“Many commenters requested that a “conservation alternative” be considered
in the DEIS, but the only alternative with specific components that could be
analyzed in sufficient detail and was submitted to Reclamation during the
scoping period was the Local Waters Alternative, initially developed by
Western Resource Advocates in 2013. This alternative was considered but
eliminated from detailed analysis in this DEIS. No other alternatives were
submitted during the scoping period.”
Coalition: The DEIS failed to include a reasonable range of alternatives. The BOR did not
adequately explore the 2013 LWA as a reasonable alternative to building the LPP.
2.1.2 Criteria for Action Alternatives, page 12.

6504-20

“To determine whether alternatives were reasonable under NEPA and should
be carried forward for detailed analysis in this DEIS, each alternative was
evaluated against 43 CFR 46.420(b) and was considered reasonable if it:
“1. Met the need for the Proposed Project as described in Section 1.2.1,
above;
“2. Accomplished the purpose of the Proposed Project as described in Section
1.2.3, above; and
“3. Was practical or feasible from an economical and technical standpoint. 13
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“To meet criterion 1, the alternative had to meet future water demands
through 2060 with a more diverse and secure water supply, as described in the
need for the Proposed Project (see Section 1.2.1, above).
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“To meet criterion 2, the alternative needed to accomplish the purpose of the
Proposed Project (see Section 1.2.3, above).
“Alternatives that did not accomplish the purpose of the Proposed Project
were not considered ‘reasonable’ and thus were not carried forward.
“To meet criterion 3, the alternative had to be practical or feasible from an
economical and technical standpoint. If it was not, it was eliminated from
further study. Economic feasibility refers to the ability to repay the cost of
construction plus interest in addition to operation and maintenance charges.
Technical feasibility is defined as being able to use available technologies
and/or methods to successfully construct, operate, and maintain project
facilities.”
Coalition: The BOR cannot make its own criteria; it has to follow the regulations for evaluating
a project such as 43 CFR 46.420(b), and it did not. BOR stated that it used regulation 43 CFR
46.420(b) to guide their decisions on eliminating the LWA. 40 However, this regulation requires
that BOR as the decision-maker do an objective evaluation of the environmental impacts of the
project. The BOR failed in that responsibility and adopted the proponents’ unsupported claims
without evidence and adopted the proponents’ more damaging alternative.
Throughout the DEIS, BOR continually seems to make up arbitrary requirements that are not
based on any regulations. For example, BOR appears to be making up regulations for the
purpose and need for a project and creating its own reasons for eliminating any consideration of
a reasonable alternative and only identifying a choice between two other routes for the Lake
Powell Pipeline as the project alternatives to be evaluated.
BOR did not follow the intent of 43 CFR 46.420(b). The BOR should not have relied on the
proponents’ limiting assumptions that are clearly against the purpose of 43 CFR 46.420(b). For
an unknown reason, BOR thinks it complied with 43 CFR 46.420(b), but it did not (DEIS 2.1.2.
Criteria for Action Alternatives, page 12), for example by arbitrarily eliminating a reasonable No
Lake Powell Pipeline alternative, the 2013 LWA.
2.1.3 Alternatives Considered but Eliminated from Detailed Analysis, 2.1.3.1 Alternatives
Developed during the U.S. Federal Energy Regulatory Commission Licensing Process, page 13.
“Many comments were received regarding a water conservation. NEPA and
FERC application processes. Eventually, FERC requested that the UBWR
provide a detailed analysis of an action alternative that eliminated the LPP
and consisted of additional conservation actions, building additional water
storage, and constructing advanced treatment plants…”

40. 43 CFR § 46.420 describes how the responsible public officer should have overseen the development of the DEIS but the
BOR failed to do so because it let the proponents take control of the DEIS process without any oversight.
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Coalition: During the BOR’s scoping process and in the FERC process, the public made many
requests for a water conservation alternative to be studied. The proponents presented the
Alternatives Development Study Report #22 in 2016,41 but it was a flawed alternative by, for
example, limiting treatment of water high in TDS to only reverse osmosis, and now BOR has
used it to drop any consideration of a water conservation alternative, such as the 2013 Local
Waters Alternative to the LPP.

6504-21
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BOR ignored past Coalition comments provided to FERC about the concern that the Alternatives
Development Study report #22 made false assumptions. However, the BOR did not consider the
past comments made to FERC and based their decision on eliminating a water alternative
because of the proponents' flawed Alternatives Development Study Report #22. It shews and
undermines the entire DEIS process. Further, BOR ignored the Coalition’s January 2020 FERC
scoping comments42 as well as our FERC comments on the Notice Ready for Environmental
Analyses (NREA).43
NEPA requires that an EIS consider a reasonable range of alternatives to the proposed action. (42
U.S.C. § 4332(2)(C)) Typically, the lead agency and any Cooperating Agencies are responsible
for determining which alternatives are reasonable. They must explain the rationale for that
determination. However, the BOR used flawed data in Alternatives Development Study Report
#22 to make its decision to drop the LWA but did not provide the report for the decision makers
or the public to review.44
The proponents in the FERC application describe the flawed No LPP Alternative as follows:
“The No Lake Powell Water Alternative would involve a combination of
developing remaining available surface water and groundwater supplies,
developing reverse osmosis treatment of existing low-quality water supplies,
and eliminating residential outdoor potable water use as a conservation
measure in the (Washington County Water Conservancy District) WCWCD
service area. This alternative could provide a total of 86,249 acre-feet of water
annually to WCWCD and KCWCD for (Municipal and Industrial) M&I use
without diverting Utah’s un-allocated water rights from Lake Powell.”
Coalition: In the DEIS, the proponents continue to make false assumptions without evidence that
without the LPP, the only alternative is Reverse Osmosis (RO) and the elimination of outdoor
irrigation with potable water. They incorrectly base their analysis on the wrong information. The
Coalition has pointed this out in past comments, as have other public commenters. This incorrect
assumption is in the Final Alternatives Development Study Report, # 22, Chapter 6,
Recommended NO Lake Powell Pipeline Water Alternatives for NEPA Analysis 4-20-16.45 Then
the BOR cited this false assumption in its decision to eliminate consideration of the 2013 LWA
in the DEIS.
41. at: https://conserveswu.org/wp-content/uploads/2020/06/FERC-Alternatives-22-5-3-16.pdf
42. Lake Powell Pipeline Coalition Scoping Comments, January 2020, pages 9-15, at: https://conserveswu.org/2020/01/21/lppcoalition-scoping-comments/
43. Lake Powell Pipeline Coalition’s Notice Ready for Environmental Analyses (NREA) Comments FERC eLibrary no.
20160229-5176 ( February 29, 2018). page 4. See at: https://conserveswu.org/wp-content/uploads/FERC-comments-2018FILED-.pdf.
44. Coalition comments FERC eLibrary 20160229-5176 on February 29, 2016, The PLP Section 3.5
45. See at: https://conserveswu.org/wp-content/uploads/2020/06/FERC-Alternatives-22-5-3-16.pdf.
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BOR’s analysis to drop any water conservation alternative in the DEIS is therefore erroneous.
Conserve Southwest Utah determined that there is significant water46 in the watershed that could
and should be considered as future supply. Therefore, the claim, without evidence, that water
supplies would be insufficient by 2045 and the only available water would come from RO and
that residential outdoor potable water use would have to be eliminated was not based on fact.
No Lake Powell Water Alternative, page 13.
“The estimated cost of this alternative was $3.3 billion (see LPP Final Study
Report 22 – Alternatives Development [UBWR 2016a]).
Coalition: In a 2019 UBWR report 47, the cost was $1.555 billion, which contradicts the price in
the 2016 Alternatives Development Study Report #22 of $3.3 Billion. There was no explanation
in the DEIS for the difference in cost or rationalization for why the costs in the older Alternatives
Development Study Report #22 were used to eliminate any water conservation alternative and
the 2019 cost estimate that is closer to the cost in the DEIS was not. BOR must revise these costs
and produce a new, unbiased estimate for an accurate water conservation alternative, such as the
2013 LWA.
The DEIS continues:
“This alternative would satisfy water demands for the Proposed Project (part
of criterion 1, meeting the need for the Proposed Project) if the above
assumptions could be met but was eliminated based on the rest of criterion 1,
as well as criteria 2 and 3.
“It would not diversify the water supply because Washington County would
not have a second secure, reliable water source outside of the Virgin River
Basin, as described in the purpose and need statements and Project
Proponents’ objectives.
“Additionally, this alternative may not be technically feasible. Repurposing
outdoor potable water to indoor is not feasible because the WCWCD does not
have the ability or authority to require Washington County residents to
xeriscape their properties to more water efficient environments, although the
WCWCD does employ landscape rebates. RO is a costly method for increasing
water supply with potential adverse environmental effects related to
diminished flows in the Virgin River affecting endangered fish species and also
the disposal of spent brine materials.
“Furthermore, it may not be feasible to acquire or convert all private
agricultural water rights to M&I use. Some landowners may not be willing to
sell or give away their water rights or land for development. It is not the
disposition or mission of the WCWCD to develop or condemn land. Beyond
46. CSU presentation on water supplies Sept 17, 2018 Finance Board see at: http://conserveswu.org/wpcontent/uploads/FinanceBoard-2018-Sept-17-FINAL-pp.pdf; and audio (start at 43:38 into the audio) https://www.utah.gov/pmn/files/429905.MP3.
47. UBWR FERC filing, Water Use Conservation Update. January 17, 2019, page 11, Cost of Extreme Conservation Proposal
Utah Board of Water Resources, Attach C, Update Water Needs Assessment, January 17, 2019, page 11, Table 3 Costs of
Extreme Conservation Proposal $1,555,000,000, at,https://elibrary.ferc.gov/idmws/file_list.asp?accession_num=20190118-5151.
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the criteria mentioned above, it would likely change some of the culture and
aesthetics of the area, possibly reducing the desirability of the area.”
[emphasis added]

6504-23
Continued

6504-24 Alternatives

Coalition: It is an unfounded assumption that without the LPP, our area would likely change the
culture and aesthetics of the area, possibly reducing the desirability of the area. Other
communities in the west use much less water per capita, and their communities are thriving.
As we described above that the BOR could not develop its own set of criteria, it also must follow
the Federal Code of Regulations and other regulations to evaluate a proposed project.
The main feature of the Local Waters Alternative is an emphasis on greater conservation. Future
per-capita demand is modeled to decline by 1 percent per year – that is, every year per capita
water use would decline by 1 percent based on each previous year’s level of per capita water use,
through 2060 (WRA 2013). This alternative has multiple components (WRA 2018):48
The DEIS eliminated this alternative based on criteria 1, 2, and 3.
One of reasons in the DEIS for dropping the LWA was that an annual rate of conservation 1
percent was not considered reasonable. However, a 1 percent annual decline, as used in the
LWA, is, indeed, reasonable; BOR fails to explain why they think it is not. As mentioned above,
the BOR cannot create its own set of rules; it has to comply with NEPA regulations.
DEIS continues with respect to the Local Waters Alternative on page 14.

6504-24

“However, the Local Waters Alternative could partially meet the need and
achieve part of the purpose of the Proposed Project (meet future water
demands in 2060) if all the supply and demand assumptions can be met. One of
the assumptions of the Local Waters Alternative is that the WCWCD would
have to require a higher rate of water conservation (1 percent per year for 40
years) than what is found in the Proposed Project, which is 20 percent over a
40-year period. Although the WCWCD encourages conservation through
conservation rebate programs, they do not have the ability or authority to
require Washington County residents to xeriscape their properties to more
water efficient environments or nearly eliminate outdoor water use. This DEIS
has been prepared in response to the Proposed Project and does not attempt to
compel Washington County residents to modify, change, or curtail their
current culture, lifestyle or social expectations.”
Coalition: A 1 percent decline in water use is reasonable and explained in detail below. BOR
should not use it as a reason without evidence to drop the 2013 LWA. In 2015, Washington
County used 302 GPCD; by reducing demand just 1 percent each year, we could eliminate the
need for 86,000 acre-feet of additional water by 2060, even using BOR’s population projections.

48

Western Resource Advocates, “Comments on the Preliminary Licensing Proposal for the Lake Powell Pipeline, Project No. P12966-001”, November 16, 2018, at: https://conserveswu.org/wp-content/uploads/2020/06/WRA-Locals-Water-Alternativeupdated-2018.pdf
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Summary of the 1 percent Conservation Alternative from the 2013 LWA.49
“In summary, the 1 percent water conservation alternative is a feasible and
responsible solution to the water management issues facing Washington
County. If implemented, it would result in total demand of 115,000 AFY in
2060, with a system-wide water use rate of 176 gallons per capita per day,
similar to other communities’ rates of water use today.50 This section presents
an analysis of future supplies for Washington County and includes both reuse
(recycled) water and agricultural-urban water transfers. The reuse volume
reflects the lower level of water use under the 1 percent conservation scenario.
And, water supplies made available from agriculture lands is predicted to be
greater than what was predicted in Draft Study Report 19. These future
supplies, along with water conservation, can be phased in overtime as needed,
thereby providing water managers with options that are more flexible than the
Lake Powell Pipeline. This is especially important given the uncertain
economic development and population growth (as underscored by the recent
significant shift in GOPB population projections). Thus, pursuing additional
water supplies in an incremental, diversified approach is preferable to relying
on a single, large project that may unduly commit residents to high repayment
obligations.”
WRA noted that the USGS has documented a national trend of declining per capita water use in
the municipal sector since 2005.51 WRA also submitted in the 2018 FERC filing an Appendix.
Municipal Deliveries of Colorado River Basin Water by Pacific Institute.52
“This report documented 100 cities and water agencies in the Colorado River
Basin, finding that the majority of people receiving water from the Colorado
River basins live in an area where per capita deliveries dropped an average of
a least one percent per year from 1990 to 2008. Some of the water agencies
that achieved per capita declines of 1 percent or more per year are located in
Utah, namely Salt Lake City, Provo. West Jordon, Orem. Springville and
Pleasant Grove, indicating that this is a trend, are not unique to other states.
Therefore, the minimal reductions to per capita water use proposed by UBWR
are unrealistic and unreasonable.”53
BOR failed to address accurately the 2013 LWA54 analysis submitted as a water conservation
alternative. The DEIS uses the wrong baseline data for the LWA in its analysis. The 2013 LWA
49. at: Western Resource Advocates, “The Local Waters Alternative to the Lake Powell Pipeline”, 2013, p. 23, at:
https://westernresourceadvocates.org/publications/the-local-waters-alternative/
50. Western Resource Advocates. 2003. Smart Water: A Comparative Study of Urban Water Use Efficiency at:
https://www.waterboards.ca.gov/waterrights/water_issues/programs/hearings/cachuma/comments_rdeir/pacific_institute/4otherre
ports/wra_ch3smartwater2003.pdf
51. USGS Summary of Estimated Water in the US 2015 at: https://pubs.usgs.gov/circ/1441/circ1441.pdf
52. Cohen, M., “Municipal Deliveries of Colorado River Basin Water”, Pacific Institute, June 2011, at:
https://pacinst.org/publication/municipal-deliveries-of-colorado-river-basin-water-new-report-examines-100-cities-and-agencies/.
53. Western Resource Advocates, “Comments on the Preliminary Licensing Proposal for the Lake Powell Pipeline, Project No.
P-12966-001”, November 16, 2018, page 12, at: https://conserveswu.org/wp-content/uploads/2020/06/WRA-Locals-WaterAlternative-updated-2018.pdf.
54. Western Resource Advocates, “The Local Waters Alternative to the Lake Powell Pipeline”, 2013, p. 24, at:
https://westernresourceadvocates.org/publications/the-local-waters-alternative/.
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does not include RO. Without the correct baseline information, the analysis used by BOR to
eliminate the LWA alternative is wrong. The only No Lake Powell Alternative the BOR
analyzed is in the Alternatives Development Study Report #22.
The Coalition’s comments in past years have described that the proponents are using flawed data
to determine the conservation gain, but they continue to assert the claim, nonetheless.
DEIS continues, regarding Local Waters Alternative page 14.
“Conversion of agricultural water to M&I use is another component of the
Local Waters Alternative. It requires at least 13,700 acre-feet of conversion to
meet this alternative’s projected demand, which is based on the more
ambitious conservation goal. Olds (2018) estimated that up to 23,000 acre-feet
of water per year would be available for conversion. However, Olds (2018)
also noted that this may be the upper range of possible conversions and that it
could be cost prohibitive to obtain some of those water rights. The UBWR
asserts that up to 10,080 acre-feet is available for conversion without pursuing
“buy and dry” programs (Final Water Needs Assessment – UBWR 2016b).
Furthermore, it may not be feasible to acquire or convert all private
agricultural water rights to M&I use. Some landowners may not be willing to
sell their water rights for land development or cease their agricultural
operations. It is not the disposition or mission of the WCWCD to develop or
condemn land to obtain water rights.”
Coalition: With respect to agricultural water conversions, the DEIS uses the wrong data for its
decision to eliminate a water conservation alternative because the LWA included an extreme
amount of agriculture water conversion. The BOR unreasonably asserts without evidence that
meeting demand of 193 GPCD, as proposed in the 2018 Local Waters Alternative, that relies
only on the Virgin River watershed, would require extensive xeriscaping, including converting
existing homes, and 100 percent conversion of agricultural water use to M&I use, which is not
the case.
The DEIS doesn’t account for all the agricultural water in the supply by not counting how much
agricultural water not used by cities, whether supplied by the irrigation companies and private
landowners. There is much more water that should be considered as supply that is not being
counted. Therefore, there are more supplies than the proponents are accounting for in the DEIS.
If we have more supplies, then the need for the LPP will go down.
Over time as agricultural lands are developed, cities acquire those rights for their secondary
water systems. Projected populations cannot be housed in anything similar to current patterns
without extensive development on, and conversion of water from, agricultural lands.
The 2011 Water Needs Assessment55 estimated the amount of agricultural water to be 86,760
AFY in 1990. The WCWCD, on the other hand, only claims about 10,800 AFY of agricultural
water that will convert to residential use from now to 2060. The LWA estimated about 13,700 35,200 acre-feet will convert to residential use from 2005- 2060. This seems reasonable because
there is much more agricultural water not accounted for in supply. Some of the 86,670 AFY of
55. UDWRe, Lake Powell Pipeline Study Water Needs Assessment, March 2011, p. 4-42, at: https://conserveswu.org/wpcontent/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf.
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water is still in the system and currently used someplace keeping something green, either a
pasture, a yard, or public open space; all of it needs to be accounted as the supply for in the
DEIS.56

6504-26 Water Supply

Again, this is a large discrepancy in reported water supply. Some of this water has already
converted to M&I, and much of the remaining will have to be treated and some will convert to
culinary without treatment.
The 2016 Water Needs Assessment (WNA)57 shows:
“2.5 Agricultural Conversion for M&I Supply
“As municipal development occurs over existing agricultural lands, water will
be converted from agricultural to municipal uses. To estimate the amount of
water that might be obtained from these conversions, the State of Utah duty of
water values were used. Water quality concerns and groundwater
sustainability were not considered in this computation.”
6504-26

The Declared M&I Supply
Table 2 shows proponents’ claim that 98,528 AF of existing and future culinary and secondary
water supply will be available to the county by 2060 and that it will not support the projected
growth by 2045.
Table 2. Water supplies identified in the FERC study reports:

AFY

WCWCD - current
Cities in Washington County
WC – future (local projects)
WC – future reuse/secondary (10,000 AG/7,360 reuse)

32,225
35,273
13,670
17,360
98,528
(2060)

Total existing & future supply without LPP

Source: Table ES-1 Existing and Future Reliable Culinary Supplies for Washington County
2015 Water Needs Assessment)
The 98,528 AFY available from local sources by 2060 per the WCWCD ignores many existing
water supplies and those that could be developed locally in the future cited below.
However, the WCWCD claims they have plenty of water in information given to the Fitch credit
agency to support its own credit rating. The Fitch report reads:58
“Fitch Affirms Washington County Water Conservancy District’s, UT Water
Revs at 'AA'; Outlook Stable

56. Utah Board of Water Resources, Lake Powell Pipeline Water Needs Assessment, page 4-42, March 2011, at:
https://conserveswu.org/wp-content/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf.
57. UDWRe, Lake Powell Pipeline Study Water Needs Assessment, April 2016, p. 2-14, at: https://conserveswu.org/wpcontent/uploads/FERC-Water-Needs-ASSESSMENT-19-5-5-16.pdf.
58. Business Wire, “Fitch Affirms Washington County Water Conservancy Dist's, UT Water Revs at 'AA'; Outlook Stable”,
December 18, 2015, at: https://www.businesswire.com/news/home/20151218005863/en/Fitch-Affirms-Washington-CountyWater-Conservancy-Dists.
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“December 18, 2015 01:40 PM Eastern Standard Time

6504-27 Water Supply

“SAN FRANCISCO--(BUSINESS WIRE)--Fitch Ratings has affirmed the
following Washington County Water Conservancy District, UT (the district)
obligations at 'AA':
“About 28 percent of the district's 32,000 acre feet (af) per year of water
sources is surplus and will be used to serve future growth and another 13,900
AF will come online in the next few years. The district's typical peak summer
demand is 37 million gallons per day (mgd), though usage declined last year
due to wet weather, and winter demand is 6-7 mgd compared with capacity of
60 mgd. The district is operating a groundwater recharge program that
currently provides access to 100,000 AF of stored water and will ultimately
provide up to 300,000 af.”
The LPP studies acknowledge the 100,000 AF of water in the Sand Hollow Aquifer and the
possibility of 300,000 AF of water of mentioned in the Fitch credit report from the WCWCD to
the credit agency. But, the WCWCD in the LPP studies only claim 4,000 AFY is the possible
yield from the aquifer by 2060. This is a very large disparity in declared usable water supply that
needs better disclosure by the WCWCD in the DEIS.
The WCWCD doesn’t count all water supplies.
The WCWCD itself reports that the cities have additional supplies not identified as future water
by the WCWCD:59
“Based on the Utah Division of Water Rights point of diversion coverage, there
are 1,276 active underground water rights with points of diversion within the
Navajo/Kayenta and the Upper Ash creek aquifers. These water rights claim 590
cfs or 332,760 acre-feet/year from the petitioned aquifers. Accounting for the fact
that some water rights declare more than one type of use, there were 160
commercial water rights, 249 stock watering rights, 296 domestic rights, and 969
irrigation rights (DWR Database, 2000). The Utah Division of Drinking Water
indicated there are 23 public water systems with 49 public drinking water wells
with water quality data.”
While Washington County’s water rights are over-allocated, WCWCD only claims 35,452 AFY
from cities will be used as supply by 2060.60 However, the report above reveals the cities have
much more than 35,452 AFY of water which they could develop in the future. The problem is
the WCWCD doesn’t consider all the water supplies in the county that could convert to culinary
or secondary use by 2060.
Table 3, reproduced from Table 7 in the 2013 Local Waters Alternative study61, shows estimates
of Washington County’s future supply that include more agricultural water conversion and more
59. Washington County Water Conservancy District Petition for Classification of the Navajo/Kayenta and Upper Ash Creek
Aquifers Chapter VI, p. VI-1, at: https://www.wcwcd.org/wp-content/themes/wcwcd/pdf/Classification%20Petition_2005.pdf.
60. UDWRe, “Lake Powell Pipeline Project Water Needs Assessment-FINAL”, April 2016, at: https://conserveswu.org/wpcontent/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf
61. Western Resource Advocates, “The Local Waters Alternative to the Lake Powell Pipeline”, 2013, p. 24, at:
https://westernresourceadvocates.org/publications/the-local-waters-alternative/
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reuse; this is significantly more water than the WCWCD included in supply; note that the
WCWCD only claims 100,000 AFY by 2060 but the LWA calculates between 116,300 and
138,000 AFY.

6504-27
Continued

6504-28 Water Supply

Table 3. Water supply alternatives from the Local Waters Alternative analysis.
Supply Alternative
WCWCD Current Supplies and
Ash Creek
Reuse
Agricultural Water Transfers
Sub-Totals
Total

Culinary
(AFY)

Secondary
(AFY)

78,400

7,500

---

16,900

---

13,700-35,200

78,400

38,000-59,600
116,300-138,000

Additional supplies could include:
1. As agricultural lands are developed more water will become available for M&I use.
2. Increase efficiently of the WCWCD’s current water projects because the water provided
for use from their projects is very low.
3. Private landowners hold water rights and as they develop their land more water becomes
available for development.
4. Increased reuse62 and treatment of abundant brackish water.
5. Inventory all water resources in the county not counted by the WCWCD as supply.
6. Inventory the cities’ ability to provide future water supplies not counted by the WCWCD.
7. Stormwater capture.63
8. Rainwater harvesting.64
9. Grey water.
Undeclared Local Water Supply Sources by WCWCD

6504-28

In arguing the need for the LPP, the WCWCD limits what water sources it considers. However,
there are many additional sources it could pursue locally, at lower risk and cost than the LPP:
•

Appropriate accounting of yield from local sources. Estimates of yield from existing
local water supplies should be reviewed by an independent body to assure that they are
not being artificially limited or underestimated in an effort to justify the LPP. For

62. EPA, “Water Reuse and Recycling”, 2020, at: https://www.epa.gov/waterreuse.
63. Shimabuku, M. et al., “Stormwater Capture in California: Innovative Policies and Funding Opportunities”, Pacific Institute,
June 2018, at: https://pacinst.org/wp-content/uploads/2018/07/Pacific-Institute-Stormwater-Capture-in-California.pdf.
64. Poindexter, J. “23 Awesome DIY Rainwater Harvesting Systems You Can Build at Home”, Morning Chores, at:
https://morningchores.com/rainwater-harvesting/.
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example, WCWCD claims that Sand Hollow and Quail Lake reservoirs and Sand Hollow
aquifer, fed from the Virgin River, can only provide about 30,000 AFY as annual supply
to 2060. Elsewhere,65 UDWRe projects 113,000 AFY Virgin River depletion to 2050—
more than triple the claim of 30,000 AFY. This higher amount of water is not identified
in future supplies. This is spring high-water flows that can be stored in reservoirs.
•

Inclusion of water rights from private landowners that convert from agriculture to
municipal and residential development. We do not advocate the development of
agricultural land, but we do recognize that wherever agricultural land is converted to
other uses, water could be converted to culinary or secondary use. More analysis is
required to account for agricultural water, estimate its conversion rate, and determine its
treatment costs.

•

Increased reuse and treatment of abundant brackish water. There are several
substantial sources of water considered to be too saline for M&I use. Given the current
project cost of the LPP, it would seem wise to review these analyses.

•

Increased use of secondary water for yards and municipal irrigation. Especially
given the conversion of agricultural water, and particularly with the high rates of new
development, it makes sense to require greater use of secondary water for landscape use.
WCWCD claims it has no control over local ordinances, but it can and does have great
influence on local policies with respect to water. It makes sense to consider updating
local landscape regulations to require better planning for water use in new development.

•

Innovations in water management. Other alternatives, including undeveloped city
water rights, rainwater capture, more careful analysis of increased yield from the Virgin
River and local reservoirs and underlying aquifers, used to seem inconsequential in terms
of supply. However, these are significant water sources that are being ignored in
UDWR’s Water Needs Assessment for the LPP. (See comments on water supplies
below.)

•

Water Use Pricing to signal conservation. Water budget rates have been shown to
reduce water use by 50 percent66 and pay for themselves over time.

•

Better water conservation planning to lower demand. It should use industry-standard
planning and management processes to develop plans that are executable and accountable
in terms of objectives, tasks, schedules, responsibilities and budget. Existing documents
following current UDWRe guidance do not continue these basic elements and therefore
are neither executable nor accountable. They will not result in significant water
conservation, but rather contain background information on infrastructure, current usage
and measures that could be taken. Conservation goals should be tied to estimates of
future water supplies and what has been achieved elsewhere. Methods to reduce usage
should be studied and ranked, and then incrementally implemented in projects that are
planned to move us toward the goal in measurable steps.

65. UDWRe, “Utah Perspective, The Colorado River”, 2nd Edition, May 2002, page 8,see at:https://water.utah.gov/wpcontent/uploads/2019/01/TheColoradoRiverart.pdf.
66. Conserve Southwest Utah, “Water Budget Rates Workshop”, held October 30, 2014, see at:
https://conserveswu.org/programs/water-conservation/; see workshop summary at: https://conserveswu.org/wpcontent/uploads/2014/10/Workshop-Summary-3.pdf.
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The WCWCD has more than 147 water rights that are not included in the DEIS supply.67

6504-29

6504-29 Water Supply

Excluding Water Supply
Another way the district limits the declared water supply is by only counting water as supply that
meets EPA drinking water standards in the county. Instead the studies should require full
disclosure of all water resources in the county. Water treatment of the abundant lower quality
water in the county would be a cheaper alternative to LPP. Water treatment costs are rapidly
decreasing as new technologies and economies of scale drive the costs down as the world is
forced to look to these water sources. The proponents completely omit this; per a FERC study
report: “Water supplies that meet the EPA’s secondary untreated MCL for drinking water of
TDS less than 500 mg/L are deemed usable for culinary purposes in this assessment.”68
WCWCD has been unwilling to declare more of its storage as supply. Examples of reducing
supply to show very low yield include WCWCD’s listing of reservoirs in Table 4.69
Table 4. CSU description of reservoir capacity and yield.
Capacity
Storage Facility
(AF)
40,000
Quail Creek Reservoir
(fills every year)
50,000
Sand Hollow Reservoir
(fills every year)
Total Reservoir
90,000
Sand Hollow Aquifer
Identified
100,000
Potential, from FITCH report
300,000
Total
390,000

6504-30 Alternatives

Declared Yield
(AFY)

26,922
4,000 wells

The WCWCD is only declaring an annual yield of 7 percent of its capacity. The DEIS is
insufficient because it didn’t include these water supplies, including that WCWCD has more than
140 well water rights not considered as supply.70
6504-30

2.3.1 No Action Alternative, page 20.
“In the absence of the LPP (i.e., under the No Action Alternative), the
WCWCD would pursue other projects not listed in Table 2.3-1 that have been
part of their long-term planning (WCWCD 2020). These projects may include
Warner Valley Reservoir (includes RO treatment of Virgin River water),

67. WCWCD change of address letter to Utah Division of Water Rights for 147 water rights, June 29, 2009, at,
https://www.waterrights.utah.gov/docImport/0525/05256641.pdf.
68. Utah Division of Water Resources, Water Needs Assessment, page 2-10, 2016, at: https://conserveswu.org/wpcontent/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf.
69. Utah Division of Water Resources, “2015 Municipal and Industrial Water Use Data, 2019 Version 2”, at:
https://water.utah.gov/wp-content/uploads/2019/08/2015-MI-Data-2019-v2.pdf.
70. WCWCD change of address letter to Utah Division of Water Rights for 147 water rights, June 29, 2009, at,
https://www.waterrights.utah.gov/docImport/0525/05256641.pdf.
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additional wastewater reuse, water rights acquisitions, stock acquisitions, and
additional agricultural conversion from development.

6504-31 Water Supply

“It would be speculative to include these potential projects in this analysis
because it is unknown which, if any, of these projects may be built by 2060 in
the absence of the LPP. If any of these
projects become foreseeable prior to completion of the LPP NEPA process,
they would be addressed.”
The DEIS is deficient because it extended the timeline out to 2075 for analysis and still doesn’t
count the Warner Valley Reservoir project as future supply. WCWCD has available water rights
to divert up to 40,000 acre-feet of low-quality water annually from the Virgin River at the
Washington Fields Diversion to be stored in a future Warner Valley Reservoir. This project will
provide for more efficient storage, management, blending, and conservation of these water
resources. WCWCD includes this in its future plan71 for 2060 but doesn’t identify it as future
supply in the studies. The reservoir has been considered by WCWCD and its predecessors for
more than 50 years. There are several technical and engineering challenges that must be
overcome before the project can move forward. For example, the reservoir would store Virgin
River water that is unsuitable for culinary and landscape irrigation due to contamination from
TDS from local natural hot springs. In the past, treatment possibilities were limited to reverse
osmosis, which is expensive and creates complicated environmental impacts (e.g., storing
removed salts). However, newer technology promises more cost effective and environmentally
friendly solutions to reverse osmosis and other issues associated with Warner Valley Reservoir.
The Reasons for our High Use/Demand
There are a variety of reasons for the high water use in Washington County, including our area’s
culture, awareness, and lack of water conservation price signals. The cultural aspect is the most
difficult to understand. It could include the fact that many residents come from areas that have
more abundant water where expansive lawns are normal, or historic difficulty storing water
(including catastrophic dam failures). The awareness aspect is easier to understand. Generally,
despite the efforts of water departments, there is very little awareness that water is precious and
should be conserved. We obviously live in a desert, with many cues (desert ecosystems, low
rainfall, hot summers), but there are few official signals that we should conserve water:
• Institutions (schools, churches, golf courses) and businesses are generally not landscaped
in arid vegetation.
• Regulations, landscape ordinances, or requirements on water use or penalties for wasting
water are largely missing.
• Communications about the need for conservation are indirect and infrequent.
• Little comparative data given to customers on their water use relative to goals and other
customers is largely missing.
The biggest reason, however, is that there is no quantitative economic signal for our water
departments that water has special value. Utah has some of the cheapest water rates in the
country, and Washington County has some of the cheapest in Utah, despite being one of the
driest counties in one of the driest states. A commodity that is priced as if it has no value is
treated as if it has no value. We purposefully even hide the real cost of water by including a
71. UDWRe, “Prepare 2060, A Statewide Water Infrastructure Plan”, 2018, at: http://prepare60.com/Content/SWIP.pdf
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significant line item in our property taxes for water, making about half of the price of our water
not dependent at all on how much we use. Utah is one of the few states with this practice.
Certainly, it is against normal business practices, where infrastructure improvements must be
funded from the normal revenue stream. On top of this issue is the problem that water pricing is
largely disconnected from usage; our county’s water rates are so low with such small price
tiering that it makes no difference how much a normal home or business uses. The step increases
in the rate structure are so shallow that it sends no conservation signal. There is overwhelming
data that pricing is the most influential factor in water use. Water budgeting72 is a very cheap,
very fair, and highly successful way to dramatically reduce water use. The budgeted rates are
structured to support the water district’s revenue requirements.
2.1.3.1 Local Waters Alternative, page 15-16: Reuse.

“Under the Local Waters Alternative, projected reuse would need to increase
by 16,900 acre-feet to meet this alternative’s projected demand. By
comparison, an increase of 7,300 acre-feet of reuse water is projected under
the Proposed Project. The 16,900 acre-feet from the Local Waters Alternative
would require upgrading the existing St. George City treatment plant beyond
its current maximum design and/or building a new treatment facility to treat
that much water, whereas the Proposed Project would only maximize the
existing treatment plant to the designed capacity. Both the Local Waters
Alternative and the Proposed Project would require additional storage to
accommodate the treated reuse water.
“Therefore, this alternative does not fully meet the need or accomplish the
purpose of the Proposed Project; instead, it would likely introduce additional
risk to the WCWCD’s overall water supply and only provide a single source of
water rather than a more diverse and secure water supply through a second
source.”
Coalition: BOR claims the projected 16,000 AFY of water reuse by 2060 in the LWA is too
high. Although if the community’s population grows to 500,000 people, there will undoubtedly
be more water than in low projections of 7,300 AFY by the proponents. Therefore, the 16,000
AFY reuse in the LWA by 2060 is reasonable and should not be reason to eliminate the LWA as
an alternative.
When, in 2006, the Utah Legislature passed the Lake Powell Pipeline Development Act, it also
passed the Wastewater Reuse Act73. The Legislature had officially authorized reuse in 199574. A
May 2018 reuse presentation75 to the governor’s Executive Water Finance Board (EWFB)
showed that twelve reuse projects were filed in eleven years under the 1995 version of the law.

72. See analysis at: http://conserveswu.org/programs/water-conservation/.
73. Utah State Legislature, Wastewater Reuse Act, 73-3c-101, 2006, at: https://le.utah.gov/xcode/Title73/Chapter3C/C733c_1800010118000101.pdf.
74. Utah State Legislature, Utah Business Trust Registration Act, 16-15-101, 1995, at:
https://le.utah.gov/xcode/Title16/Chapter15/C16-15_1800010118000101.pdf
75. Hartvigsen, D., “Why aren’t we reusing more water?”, Smith Hartvigsen, PLLC, at:
https://www.utah.gov/pmn/files/399003.pdf
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However, after the repeal of the Wastewater Reuse Act in 2006, only seven reuse projects had
been filed in twelve years.

6504-32
Continued

6504-33 Alternatives

The mayor of South Jordan, Utah, also presented to the EWFB regarding her city’s reuse
project.76 It was designed similar to a reuse facility in Altamont, Florida,77, 78 that does not use
reverse osmosis, and the costs are half of reverse osmosis.
We do not agree with the BOR’s reasons for eliminating the 2013 LWA alternative. On a list of
19 resources evaluated in the DEIS, both LPP route alternatives have cumulative negative
environmental effects, while a conservation alternative would have little or no negative effect.
The National Environmental Policy Act (NEPA) was intended to move agencies such as BOR to
prefer alternatives that minimize damage to the natural and human environment; however, the
BOR’s preferred alternative is the most damaging alternative.
6504-33

2.3 Descriptions of Alternatives Carried Forward for Detailed Analysis; 2.3.1 No Action
Alternative, page 20.
“The other projects are not developed in sufficient detail to analyze them in the
No Action Alternative. The Sand Hollow Recharge and Recovery project will
be developed at some point in the Sand Hollow well field. The Westside
Arsenic Treatment is related to the Navajo sandstone aquifer and is not
currently planned for development. The combined Groundwater Well
Development projects are named and listed, but locations and numbers of
wells are not known at this time. The reuse project is a current plant that could
be maximized to its 11,200 acre-feet annual design capacity. Maximizing reuse
through this plant does not create additional environmental effects. Finally,
agricultural conversion would occur as agricultural lands are developed.
However, currently each conversion location and amount of water is unknown.
“In the absence of the LPP (i.e., under the No Action Alternative), the
WCWCD would pursue other projects not listed in Table 2.3-1 that have been
part of their long-term planning (WCWCD 2020). These projects may include
Warner Valley Reservoir (includes RO treatment of Virgin River water),
additional wastewater reuse, water rights acquisitions, stock acquisitions, and
additional agricultural conversion from development. It would be speculative
to include these potential projects in this analysis because it is unknown which,
if any, of these projects may be built by 2060 in the absence of the LPP. If any
of these projects become foreseeable prior to completion of the LPP NEPA
process, they would be addressed.”
Coalition: The proposed developments for supply are not speculative because they are in the
long-term plans of the proponents. The proponents have now extended the timeline to 2075. The
BOR does not adequately describe the baseline of the No Action Alternative so that it could be
76. South Jordan City, “Overview of South Jordan Water Conservation Program & DPR Demonstration Project”, 2019, at:
https://www.utah.gov/pmn/files/505541.pdf
77. Altamonte Springs City, Florida, city website, at: https://www.altamonte.org/754/pureALTA
78. Florida Potable Reuse Commission, “Framework for the Implementation of Potable Reuse in Florida, January 2020, at:
http://www.watereuseflorida.com/wp-content/uploads/Framework-for-Potable-Reuse-in-Florida-FINAL-January-2020web10495.pdf
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compared accurately. The BOR has to provide a benchmark enabling decision-makers to make a
comparison of the magnitude of environmental effects of the action alternatives. This would give
a clearer picture of the differences in the other options that are currently lacking.

6504-34 Water Supply

The BOR must fulfill the agency’s responsibilities of providing the baseline data of the No
Action Alternative in Washington County by collecting water rights data for Washington
County, by collecting water data from agricultural irrigation companies in Washington County,
by collecting water right information from large land developers. The current explanation for not
evaluating the No Action Alternative is not sufficient, lacks a detailed justification, including all
the water supplies in Washington County, and, thus, violates NEPA.79
6504-34

2.3.2.12 Lake Powell Pipeline Water Exchange Contract, page 27.
“This alternative relies upon the proposed LPP water exchange contract
between the UBWR and Reclamation. Under the exchange contract, the UBWR
would forbear the diversion of a portion of the natural flows of the Colorado
River to which the UBWR is entitled under the Upper Colorado River Basin
Compact and the Colorado River Compact of 1922 and allow these flows to
contribute to meeting the ESA Upper Colorado River Recovery Implementation
Program requirements in Reaches 1 and 2 of the Green River. In exchange, the
UBWR would deplete an equal amount of water released from Flaming Gorge
Dam throughout the year and available at Lake Powell. The exchange would
assist Reclamation in meeting its ESA obligations and be in compliance with
the 2006 Flaming Gorge ROD
(https://www.usbr.gov/uc/envdocs/eis/fgFEIS/index.html). It would also
provide the UBWR with a more reliable water supply for Washington County.
This exchange contract would not entitle UBWR to call for releases from
Flaming Gorge.”
Coalition: The BOR describes the water exchange contract for the Lake Powell Pipeline this
way:
“The proposed project will not change the releases of Flaming Gorge stored water to the
Green River, which will continue to occur as specified in the 2006 ROD. Therefore,
effects of Flaming Gorge releases to the Green River will remain the same as those
previously analyzed in existing Reclamation models and covered by the 2005 Flaming
Gorge EIS.”
However, the modeling used in the 2005 Flaming Gorge EIS didn’t consider that climate change
will reduce future flows. Due to the use of outdated hydrological modeling it is also uncertain
how much water can be sold out of Flaming Gorge Reservoir in a water service contract for the
LPP.
As an example of the confusion, to clarify the issue Utah Rep. Scott Chew wants a new study,
and he introduced a House Continuing Resolution HCR 23 in the 2020 Utah legislative session.

79. 40 CFR § 1502.14 (b) Devote substantial treatment to each alternative considered in detail, including the proposed action so
that reviewers may evaluate their comparative merits.
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It expressed concerns with the Flaming Gorge Dam’s 2006 Record of Decision (ROD). Although
H.C.R. was withdrawn it will be resubmitted in the 2021 session, it reads:

6504-35 Climate Change - Hydrology

“NOW, THEREFORE, BE IT RESOLVED, that the Legislature of the state of Utah,
the Governor concurring therein, support the creation of a new management plan that
allows stakeholders to participate in a plan that allows stakeholders and endangered
fish to benefit.”80

We agree with representative Chew that the 2006 ROD is not adequate for the management of
the dam, and a new study is needed. The Coalition is concerned that the DEIS is not sufficient
because it uses an outdated 2006 ROD to make decisions on the LPP water exchange contract. It
also doesn’t analyze the water coming from the Flaming Gorge Reservoir.
Most importantly, hydrological conditions have changed since the Flaming Gorge 2005 EIS was
completed. The changes include over-allocation of water rights, reduced snowpack and stream
flows, reduced storage and using an outdated hydrological model that only considers the 100year historical flows at Lee Ferry. The model used in the Flaming Gorge EIS does not consider a
changing climate over the 50-year water exchange contract. Consequently, we suggest there may
not be enough water left in Flaming Gorge Reservoir for the LPP and a new study needs to be
completed.
For instance, the 2005 EIS doesn’t consider lower flows in the Colorado River predicted by flow
changes at 2050 ranging from -7 percent to -27 percent from Udall and Overpeck81 and -14
percent to -31 percent from Milly and Dunne82, which studies were even cited in the DEIS to
predict lower flows in the Virgin River.
Also, the 2005 EIS did not analyze the lower flows predicted in the BOR’s 2012 Colorado River
Basin Water Supply and Demand Study (Basin Study), Technical Report B – Water Supply
Assessment. It estimates possible future flow reductions by using the Global Climate Model
(GCM) projections.
Information on the GCM from the Basin Study includes the following, from “8.0 Future Supply
under the Downscaled GCM Projected Scenario, 8.1 Methods, page B-43:83
“Future changes in climate variability and trends, and their influence on
streamflow and Basin water supply, have been studied by several researchers
in recent years, and GCM future projections indicate that the climate may
exhibit trends and variability over the next 50 years beyond what has occurred

80. Utah State Legislature, Rep. Scott Chew introduced HCR 23 in the 2020 session, at:
https://le.utah.gov/~2020/bills/hbillint/HCR023.pdf
81. Udall, B., and J. T. Overpeck. 2017: “The twenty-first century Colorado River hot drought and implications for the future.”
Water Resources. Res., 53, 2404–2418, at: https://doi.org/10.1002/2016WR019638; and
Mu. Xiao, Udall, Lettenmaier, “On the causes of declining Colorado Stream Flows”, 2018 , at:
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2018WR023153.
82. Milly, P.C.D. and Dunne, K.A. 2020. “Colorado River flow dwindles as warming-driven loss of reflective snow energizes
evaporation”. Science 367 (6483), 1252-1255. DOI: 10.1126/science.aay9187, at:
https://science.sciencemag.org/content/367/6483/1252.abstract
83. BOR, “Colorado River Basin Water Supply and Demand Study”, Technical Report B- Water Supply Assessment, Table B-2,
Dec 2012, page B-82, at: https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical percent20Report percent20B
percent20- percent20Water percent20Supply percent20Assessment/TR-B_Water_Supply_Assessment_FINAL.pdf
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historically. The Downscaled GCM Projected scenario is one representation of
this plausible future condition.”
“Table B-3 summarizes the annual and monthly statistics for the Downscaled
GCM Projected scenario for three distinct future periods (2011 to 2040, 2041
to 2070, and 2066 to 2095) to assist in the evaluation of temporal trends. It
should be noted that the last of these three periods is beyond the Study period
but is shown to assist in the understanding trajectory of projected changes.
Under this scenario, mean annual flows are expected to continue to decrease
over time (from -7.5 percent around 2025 to -10.9 percent around 2055, to 12.4 percent around 2080) as compared to the 1906 to 2007 mean. At the same
time, the shift in peak streamflow timing evolves from a current peak in June to
an eventual peak in May due to earlier snowmelt and increased rain-to-snow
ratios in response to warming.”
TABLE B-3 Summary of Annual and Monthly Streamflow Statistics for the
Downscaled GCM Projected Scenario for the 3 Future 30 Year Time Periods:
2011–2040 (2025), 2041–2070 (2055), and 2066–2095 (2080)”.

Statistic

Annual
water year

Annual (Water
Year) Average
Annual Flow
(maf)
percent Change
from Long-Term
Mean (1906–
2007)
Median (maf)

Downscaled GCM
Projected 2011–
2040 (2025)

Downscaled GCM
Projected 2041–
2070 (2055)

Downscaled
GCM Projected
2066–2095
(2080)

13.9

13.4

13.1

-7.5 percent

-10.9 percent

-12.4 percent

13.8

13.3

13.4

Coalition: As explained in our comments earlier, if there is only 13.4 MAFY as an annual flow
at Lee Ferry, there is not enough water for the LPP for the duration of the 50-year BOR water
exchange contract.
More importantly, according to a March 3, 2007 letter84 from the BOR to the Utah Division of
Water Rights about the proposed Aaron Million’s pipeline, there was uncertainty on how much
water is available for marketing in Flaming Gorge Reservoir. The current modeling to determine
how much water can be sold in Flaming Gorge Reservoir only uses the 100-year historical
average that doesn’t account for climate change reducing the future flows.
Some excerpts from the BOR’s letter:

84. BOR letter to Upper Basin River Commission, “Water Marketing From Flaming Gorge Reservoir”, March 30, 2007
http://www.riversimulator.org/Resources/UCRC/UCRCflamingGorgeWaterAvailibilityReclamation2007.pdf.
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“A certain degree of uncertainty always surrounds yield studies. This analysis
used an unusually long and accurate historic record. The modeling was also at
a relatively high level of detail. The water supply may be further reduced or
impacted by the outcomes of the future National Environmental Policy Act and
Endangered Species Act processes associated with this project, and all water
supply numbers should be considered preliminary until that process is
completed. As one would expect, there is a degree of uncertainty beyond the
original 40-year term of the water service contract. The potential contract for
this water would reflect this uncertainty and the need for reevaluation at the
time of contract renewal.”

6504-35
Continued

6504-36 Water Supply

“Our total estimated amount of water available from Flaming Gorge for the
next 40 years is relatively small at 165,000 acre--feet per year.”
From “Background” in the letter, page 3:
“Each state has the responsibility to assure that their cumulative use does not
exceed their individual compact allocations. Historically each state has used
the basin yield from a hydrologic determination to calculate their respective
allocations.”
…“Water available for potential contracting is a mass balance of supply,
reservoir storage, and demands (both upstream and downstream). Water
supplies originate primarily in Wyoming, and future upstream uses in
Wyoming are expected to reduce inflows and supply as development continues
under compact allocation.….ROD flows and particularly the ROD baseflows
make a significate demand on storage and dramatically reduce the potential
amount of water available for marketing from the reservoir.”
Since the BOR is willing to sell the remaining water in Flaming Gorge Reservoir to Utah, a new
study needs to be completed to protect the senior water right holders, as well as the upstream and
downstream water uses.
Another example of why a new study is needed in the DEIS is that there is still no consensus on
how federal-controlled Green River water will be managed between the State of Utah and BOR.
This is illustrated in BOR’s April 18, 2014 letter on Water Right No.49-258, Change Application
No. a 38730. The BOR was concerned that the State of Utah couldn’t allocate the water because
they didn’t have a BOR service contract to use the water coming out of Flaming Gorge
Reservoir.
The Utah Division of Water Rights as late as 2014 argued that the State of Utah didn’t need to
buy federal water because it was still considered the state’s water. The BOR details the purposes
of the Flaming Gorge Reservoir in its letter of April 18, 2014.85 BOR asked the Utah State
Engineer for a reconsideration of its approval of this water right change application; however,

85. BOR letter to Utah Division of Water Rights, ”Request for Reconsideration of the March 27,2014, Order of the State engineer
for Change Application No. a 38730 (49-258)-Colorado River Storage Project”, April 16, 2014, at:
https://www.waterrights.utah.gov/docImport/0563/05632598.pdf.
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the state approved the water right change application anyway.86 This example shows there is still
a disagreement on how federal waters will be managed between the State of Utah and BOR and
that federal statutes control the use of water in Flaming Gorge Reservoir and flowing out from
the dam and not Utah’s water right No. 41-3479 for the LPP. Therefore, a study is needed to
determine how much water remains for sale from Flaming Gorge Reservoir and who has the
priority rights to use it over the long term.

6504-36
Continued

6504-37 Impact Analysis Methodology

The DEIS is not sufficient for the following reasons:
1. It looks at the LPP withdrawal as a standalone project and doesn’t take into account the
upstream and downstream impact of water withdrawals on senior water right holders.
2. It doesn’t analyze that the water for the water exchange contract is coming from Flaming
Gorge Reservoir, along with the constraints already extant on that system.
3. It lacks a Hydrological Determination for the BOR’s 50-year water contract for the LPP
that considers a drier future for the Colorado River.
4. It doesn’t consider how, as flows decline, BOR will manage Flaming Gorge Reservoir to
meet its obligations to the Lower Basin States in the 1958 Act of April 1956, 70 statutes,
43 U.S.C.§620.87 These federal purposes will control the use of water stored in Flaming
Gorge Reservoir and not Utah’s Water Right No. 41-3479 for the LPP.
5. The Coalition outlined these same concerns in our Lake Powell Pipeline Coalition FERC
comments, FERC, NREA Comments eLibrary accession no.20181120-5012 (November
20, 2018) pages, 18-26.88 Also, in our BOR Lake Powell Pipeline Scoping Comments,
pages 30-53. 89
3. Affected Environment and Environmental Consequences, page, 35.

6504-37

“This chapter presents an assessment of the effects of the No Action
Alternative and the two action alternatives on the human and natural
environment. The affected environment and environmental consequences are
described for each resource. All 24 resources were fully evaluated, as
presented in Appendix C, Supplemental Resource Reports; a discussion of
cumulative effects is provided in Chapter 5 of this DEIS and in Appendix C-25,
Cumulative Effects.
“The only exception to the discussion of cumulative effects analysis is for
Hydrology, where the cumulative effects analysis is contained within the
resource’s respective section in this DEIS and appendix due to the unique
methodology in identifying and analyzing effects of past, present, and
86. The Utah Division of Water rights, “Reissued Order of the State Engineer, Jan 06, 2015at:
https://www.waterrights.utah.gov/docImport/0569/05693326.pdf.
87. U.S. Code Title 43. Public Lands, Chapter 12B, “Colorado River Storage Project, Section 620. Upper Colorado River Basin;
purpose of development of water resources; initial units; construction of Wayne N. Aspinall unit contingent upon certification;
participating projects; Rainbow Bridge National Monument”, at: https://www.law.cornell.edu/uscode/text/43/620.
88. Comments Lake Powell Pipeline Coalition,” NREA Comments eLibrary accession no.20181120-5012 (November 20, 2018)
pages, 18-26., at: https://conserveswu.org/wp-content/uploads/FERC-comments-2018-FILED-.pdf.
89. BOR “Lake Powell Pipeline Coalition Scoping Comments, Jan 10, 2020, pages 30-53, at: https://conserveswu.org/wpcontent/uploads/2020/01/LPP-Coalition-Scoping-Comments.pdf.
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reasonably foreseeable future actions. The reader is encouraged to review
Appendix C, Supplemental Resource Reports, in conjunction with this chapter.
In addition, some of the supporting documentation for the supplemental
resource reports includes the UBWR’s final study reports from 2016, which
can be found on Reclamation’s website at
https://www.usbr.gov/uc/envdocs/eis/LakePowellPipeline/index.html, along
with updates to the 2016 study reports, which are separated by resource. The
analysis in this chapter and in Appendix C, Supplemental Resource Reports,
only relied on the UBWR’s study reports insofar as they remained relevant at
the time this DEIS was prepared.”

6504-38 Wildlife

Coalition: The affected environment for all these resources is very different if the hydrological
modeling assumptions are wrong, which is much more likely because the modeling in the DEIS
incorrectly assumes a low rate of future water use in the basin. A review by Lynker
Technologies90 (reproduced in this Appendix C, on page 7) finds that:
“Elsewhere in Appendix C-10 and in the DEIS, Reclamation characterizes this
modeling decision as providing “the maximum impact”, but this is simply
wrong. Each one of the seven Colorado River states plans to utilize fully all
water that is physically and legally available to it. No justification is provided
for this assumption of reduced basin-wide depletions, but even if one could
be offered the assumption is scientifically incorrect and completely
implausible and renders useless the hydrology results on which the DEIS is
based.”
“Reclamation did include a “sensitivity analysis” wherein full basinwide
projected demands were used to simulate the Project, but only against the
historical inflow scenario. Using the full basinwide projected demands is the
correct demand assumption, but that assumption main analysis. (The use of
the direct natural flows to represent “historical” conditions overstates the
performance of the Project, as is described more fully below.)”
“In the DEIS and in Appendix C-10, it is not clear exactly what depletions from
the Colorado River were simulated in modeling the No Action Alternative.”
See the specific language in comments Coalition Appendix C.”91
3.1 Resources Considered but Eliminated from Further Study, page 36.

6504-38

“Four of the 24 resources were considered but eliminated from further study
in Chapter 3 based on the rationale in Table 3.1-1, below.
“Table 3.1-1 Resources Considered but Eliminated from Further Study

90. Ben Harding, Lynker Technologies, LLC, memo Review the DEIS to Conserve Southwest Utah, July 28, 2020. pages1-18,
reproduced in Appendix C.
91. Ben Harding, Lynker Technologies, LLC, memo Review the DEIS to Conserve Southwest Utah, July 28, 2020. pages1-18,
Appendix C.
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“Primary concerns for general fish and wildlife regarding the Proposed
Project involved construction activities affecting the migration and winter
range of mule deer (Odocoileus hemionus) and crucial habitat of resident
desert bighorn sheep (Ovis canadensis nelsoni). Due to construction
restrictions for these areas during crucial times, these potential effects have
been minimized to have negligible long-term effects on the populations.”

6504-39 Wildlife

Coalition: The Coalition disagrees with the BOR’s decision to drop any further analysis of the
impact of building the LPP on the Kaibab-Paunsaugunt Wildlife Corridor because the
construction is short term. The DEIS does not consider the large amount of permanent
infrastructure that has to be built to support the LPP and its long-term impact on the migration
corridor.
The DEIS is insufficient for the following reasons:
1. It failed to include this information on the Kaibab-Paunsaugunt Wildlife Corridor.
2. It failed to take into account the Bureau of Land Management’s requirements to protect
the Kaibab-Paunsaugunt Wildlife Corridor.
3. It didn’t evaluate the environmental impacts of the proposed Lake Powell Pipeline on the
biological connectivity value of the scientifically established significance of the KaibabPaunsaugunt Wildlife Corridor.
4. It failed to consider the Best Available Science Regarding Identification nor Protection of
Wildlife Connectivity Requirements.
1. The DEIS failed to include information on the Kaibab-Paunsaugunt Wildlife Corridor.
Arizona’s mule deer migrate off the high Kaibab Plateau (North Rim, Grand Canyon National
Park; North Kaibab Ranger District, USFS) to winter range on either side of the mountain.92
While researchers believe most of the winter range for the Kaibab herd is on the western side of
the Plateau,93 U.S. Highway 89 (U.S. 89) east of Kanab, Utah, bisects the seasonal migration of
the Paunsaugunt mule deer (Odocoileus hemionus) herd. This large herd is composed of dozens
to hundreds of smaller herds of deer that total thousands of animals. The herd overall, travels
south toward Arizona in the winter, and north toward the Paunsaugunt area near Bryce Canyon
National Park and Cedar Mountain in the summer.94
Paunsaugunt mule deer use the same migration corridors during autumn and spring when moving
to or from winter range in the Buckskin Mountains.95 Mule deer movements were likely
restricted to limited breaks in the almost vertical White Cliff and separate the Skutumpah and
Wygaret terraces; further, movements likely occurred through limited breaks in the precipitous
92 Haywood, D.D., R.L. Brown, R.H. Smith and C.Y. McCulloch. 1987. Migration Patterns and Habitat Utilization by Kaibab
Mule Deer. Arizona Game and Fish Department Federal Aid in Wildlife Restoration Project W-78-R Report, Phoenix. 29 pages.
93 Carrel, William K., Richard A. Ockenfels, and Raymond E. Schweinsburg. 1999. An Evaluation of Annual Migration Patterns
of the Paunsaugunt Mule Deer Herd Between Utah and Arizona. Arizona Game and Fish Department Technical Report 29.
Phoenix. 44 pages.
94. Cramer, Patricia. 2016. US 89 Kanab-Paunsaugunt Wildlife Crossings and Existing Structures Research Project. 2016 Spring
Report. https://wildlifeobserver.net/resources/us-89-wildlife-crossings-and-existing-structures-research-project-2016-springreport.
95. Carrel, William K., Richard A. Ockenfels, and Raymond E. Schweinsburg. 1999. An Evaluation of Annual Migration
Patterns of the Paunsaugunt Mule Deer Herd Between Utah and Arizona. Arizona Game and Fish Department Technical Report
29. Phoenix. 44 pages.
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Vermilion Cliffs that separate Wygaret Terrance from the valley to the south. Main drainages
through these cliffs provide the easiest access. Researchers believe Johnson Canyon and Deer
Springs Wash are the primary routes through the White Cliffs for mule deer traveling to and
from winter range.96 Deer Springs Wash seemed the primary route thorough the Vermilion
Cliffs.97 For mule deer that migrated to and from Wygaret Terrace just north of Kanab,
researcher suggest Kanab Creek is their route through the White Cliffs.98
2. The DEIS failed to take into account the Bureau of Land Management’s requirements to
protect the Kaibab-Paunsaugunt Wildlife Corridor.
The first goal of the President’s National Fish, Wildlife, and Plants Climate Adaptation Strategy
is to build or maintain ecologically connected network of terrestrial, coastal, and marine
conservation areas that are likely to be resilient to climate change and support a broad range of
fish, wildlife, and plants under changing conditions.99 Major reviews of climate change
conservation management options generally identify increased habitat conservation and
establishing or restoring habitat connectivity as the top, if not the top, options to pursue.100
Identifying such priority areas, in this case, the Kaibab-Paunsaugunt Wildlife Corridor, also
benefits wildfire management, mitigation investments, restoration efforts, and water and air
quality.
- BLM Authority to Designate Wildlife Corridors
The BLM has broad authority to administratively designate wildlife corridors (similar to the
Centennial Mountains ACEC,101 Trappers Point [Path of Pronghorn],102 and Sonoran Desert
designations,103 for mitigation of existing and potential wildlife habitat fragmentation. Under the
Federal Land Policy and Management Act (FLPMA), the BLM is charged with identifying,
inventorying, and protecting important natural resources, such as wildlife corridors, on the public
lands. FLPMA requires that the BLM identify and inventory the public lands for resources and
important values, giving priority to designation of areas of critical environmental concern, and
manage the lands pursuant to resource management plans (RMPs) that are based on this
inventory.104 FLPMA directs the BLM to manage the public lands in a manner “that will protect
96. Carrel, William K., Richard A. Ockenfels, and Raymond E. Schweinsburg. 1999. An Evaluation of Annual Migration
Patterns of the Paunsaugunt Mule Deer Herd Between Utah and Arizona. Arizona Game and Fish Department Technical Report
29. Phoenix. 44 pages.
97. Ibid.
98. Ibid.
99. Council on Climate Preparedness and Resilience [Council]. 2014. Priority Agenda: Enhancing the Climate Resilience of
America’s Natural Resources.
http://www.whitehouse.gov/sites/default/files/docs/enhancing_climate_resilience_of_americas_natural_resources.pdf, Accessed
11-13-14.
100. Establishing or restoring habitat connectivity as the top, if not the top, options to pursue: Mawdsley, J. R., R. O’Malley, and
D.S. Ojima. 2009. A Review of Climate Change Adaptation Strategies for Wildlife Management and Biodiversity Conservation.
Conservation Biology 23(5):1080-1089. Available at:
http://nctc.fws.gov/courses/climatechange/climateacademy/documents/Mawdsl_et_al_2009 percent20(2).pdf
101. Bureau of Land Management. 2006. Record of Decision and Approved Dillon Resource Management Plan. February 2006.
http://www.blm.gov/style/medialib/blm/mt/field_offices/dillon/rmp/rod.Par.10875.File.dat/ApprovedPlan.pdf
102. Bureau of Land Management. 2008. Record of Decision and Approved Pinedale Resource Management Plan.
http://www.blm.gov/style/medialib/blm/wy/programs/planning/rmps/pinedale/rod.Par.45058.File.dat/05_Record_of_Decision_an
d_Approved_Pinedale_RMP.pdf
103. Bureau of Land Management. 2012a [BLM]. Lower Sonoran and Sonoran National Monument Proposed Resource
Management Plan and Final Environmental Statement. June 2012. https://www.blm.gov/epl-frontoffice/eplanning/planAndProjectSite.do?methodName=dispatchToPatternPage&currentPageId=21457. Accessed 04/11/2016.
104. 43 U.S.C. §§ 1711(a), 1712.
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the quality of scientific, scenic, historical, ecological, environmental, air and atmospheric, water
resource, and archaeological values.”105 Furthermore, the BLM is expected to preserve “certain
lands in their natural condition; that will provide food and habitat for fish and wildlife.”106

6504-41

3. The DEIS didn’t evaluate environmental impacts of the proposed Lake Powell Pipeline
on the biological connectivity value of the scientifically established significance of the
Kaibab-Paunsaugunt Wildlife Corridor.

105. 43 U.S.C. § 1701(a)(8). (emphasis added).
106. 43 U.S.C. § 1701(a)(8).
107. Cramer, Patricia. 2016. US 89 Kanab-Paunsagunt Wildlife Crossings and Existing Structures Research Project. 2016 Spring
Report. https://wildlifeobserver.net/resources/us-89-wildlife-crossings-and-existing-structures-research-project-2016-springreport.
108. Ibid.
109. Bureau of Reclamation. 2020. Lake Powell Pipeline Project Draft Environmental Impact Statement. June 2020.
https://www.usbr.gov/uc/DocLibrary/EnvironmentalImpactStatements/LakePowellPipeline/docs/20200600LakePowellPipelineProject-DraftEIS-508-PAO.pdf.
110. Ibid.
111. Ibid.
112. Kauffman, Matthew J., James E. Meachham, Hall Sawyer, Alethea Y. Steingisser, William J. Rudd, and Emilene Ostlind.
2018. Wild Migrations: Atlas of Wyoming’s Ungulates. Corvalis: Oregon State University Press. 181 pages.
113. Ibid.
114. New Tracking Technology Reveals Hidden Animal Migration Routes, Kristen A. Schmitt, January 8, 2019, Smithsonian
Magazine, https://www.smithsonianmag.com/science-nature/technology-gps-collar-reveals-hidden-animal-migration-routes180971185/: “It takes generations and generations for herds to learn migration corridors,” According to Matthew Kauffman,
professor of zoology and physiology at the University of Wyoming and director of the Wyoming Migration Initiative. “If you
wipe out a herd that has knowledge of a specific migration, then you lose all the knowledge that those animals have of how to
make that migration.”
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U.S. 89 bisects this historic and ecologically significant migration route. In 2013, Utah
Department of Transportation (UDOT) and Utah Division of Wildlife Resources (UDWR)
worked together with multiple partners to create the U.S. 89 Kanab-Paunsaugunt Project. The
goal of the project was to funnel a portion the Paunsaugunt mule deer herd through the new
wildlife crossing culverts and three existing culverts and bridge to help reduce the mule deervehicle collisions in this area.107 Subsequent study results from 2016 reveal increasing mule deer
numbers through the structures and throughout other portions of the year rather than just during
migrations.108 Other wildlife species benefit from these wildlife crossing installations. The
proposed pipeline also bisects this migration route and, as noted in the DEIS, “pipeline trenching
during construction may cause temporary barriers to sensitive species moving through an area
that are unable to cross the trench during construction.”109 While the agency assures us this
situation would be short term and localized within the ROWs,110 they estimated that “final design
would take approximately two years post-ROD and construction would begin after that and is
anticipated to occur over a six-year period.”111 The DEIS also points out “[v]arious components
of the LPP may be constructed simultaneously throughout the Project Area during this period.”
Mule deer exhibit high fidelity to their migration routes and seasonal ranges.112 Migration is
learned,113 and herd mammals, like mule deer, follow historic routes passed along by the mother
to their young until it becomes instinctually ingrained in the animals.114 Prolonged disruption of
movement across the proposed pipeline project area most likely will adversely affect the various
herd’s viability and must be evaluated in the FEIS.
4. The DEIS failed to consider the Best Available Science Regarding Identification nor
Protection of Wildlife Connectivity Requirements.

cont'd Wildlife
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- Best Available Science
The Department of Interior (DOI) was clearly committed to implementing a policy of using the
best available scientific information (BASI) for planning documentation, a principle foundation for
establishing wildlife corridors. The DOI Policy for the Integrity of Scientific and Scholarly Activities
posits as its central tenet at §3.4 Policy “The Department… will not tolerate loss of integrity in the
performance of scientific and scholarly activities or in the application of science and scholarship
indecision making…” This policy further requires that scientific findings and conclusions be made
subject to public vetting: § 3.4.C “Document the scientific and scholarly findings considered in decision
making and ensure public access to that information and supporting data through established
Departmental and Bureau procedures….” In another DOI example of applying the BASI—the National
Landscape and Conservation System (NLCS) was legislatively established by the Omnibus Public Land
Management Act of 2009115 in order to conserve, protect, and restore nationally significant landscapes
that have outstanding cultural, ecological, and scientific values for the benefit of current and future
generations. The BLM policy manual describes how “the BLM will use the best available science in
managing the NLCS” and how “science and the scientific process will inform and guide management
decisions concerning NLCS units.”116 Providing a scientific foundation for decision-making is also a goal
identified in the NLCS 15-Year Strategy (Goal 1C).

6504-43 Recreation

6504-44 Hydrology

6504-43

3.7 Recreation, page 99.
Coalition: Federal lands are owned by all Americans, and the DEIS should look beyond
economics to protect public lands for future generations. The DEIS (page 99) is not sufficient
because it only considers impacts within one mile of the pipeline, which is insufficient as it omits
completely the effect of the necessary infrastructure that has to be built to support the pipeline.
The proposed new permanent structures include six hydroelectric plants 25 feet high, each with a
substation and five pump stations 35 feet high, each with a substation with power lines, high
steel power poles connecting them to existing power grids, cell towers, parking lots, two
substations along the power lines, lights, newly paved access roads, regulating tanks and
reservoirs, manholes, air release valves, vacuum relief valves, blow-off valves, fencing, buried
forebay tanks, buried surge tanks, and surface overflow detention basins all of which require
weekly maintenance and increased traffic. The operation, maintenance, repair, and excavation of
the pipeline would significantly degrade the region’s scenic beauty, its wildlife, and its wildland
remoteness.
3.8 Hydrology, 3.8.1 Affected Environment, 3.8.1.1 Regulatory Framework and Methodology,
page 113.
“Through coordination with the state, Reclamation conducted several
hydrologic modeling runs using Reclamation’s long-term planning model, the
Colorado River Simulation System (CRSS). The CRSS modeling tool was used
to assess the effects of the LPP alternatives on water resources and to provide
relevant information for other models used to assess other resources.
Hydrologic modeling provides projections of potential future Colorado River
system conditions (e.g., reservoir elevations, reservoir releases, river flows)
under the No Action Alternative for comparison with conditions under the
115. Public Law 111-11.
116. BLM Manual §6100(1.6)(A)(9) and (1.6)(F)(1)).
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Southern and Highway Alternatives. This section presents the results of two
hydrologic modeling runs: one for the No Action Alternative and one that
represents either the Southern or Highway Alternative. This is due to the fact
that there is no difference between the Southern and Highway Alternatives in
how or when water would be diverted from Lake Powell. Due to uncertainties
associated with future inflows into the Colorado River system, multiple
simulations were performed for each alternative to quantify the uncertainties
in future conditions, and the modeling results are typically expressed in
probabilistic terms. Further details regarding the CRSS and its standard
assumptions are available in the modeling appendix of the 2007 Interim
Guidelines Environmental Impact Statement (EIS) (Appendix A of Reclamation
2007). Appendix C-10, Hydrology, provides a brief background on CRSS, all
relevant modeling assumptions used in the CRSS, and a description of any
changes made to the CRSS, specifically for the Proposed Project modeling.
“The results of these model runs were used to determine potential effects on
the hydrology of the Colorado River system from development of the UBWR’s
water right. These depletions and diversions were covered in the 2005
Operation of Flaming Gorge Dam Final EIS and are being analyzed for the
purpose of signing Contract No. 17-WC-40-656 for Exchange of Water-Lake
Powell Pipeline between the United States of America and the State of Utah.
The LPP water exchange contract was designed to be in compliance with the
Flaming Gorge Record of Decision. In other words, executing the water
exchange contract would not change operations at Flaming Gorge Dam.
General Model Assumptions The following general assumptions were made for
CRSS; Table 3.8-1 shows modeling assumptions by alternative: • January
2020 initial conditions for all modeled reservoirs; • Powell 3,608.24 feet; •
Run duration: 2020 to 2060; • Runs revert to the Interim Guidelines No Action
Alternative in 2027; • Drought Contingency Plan (DCP) Operational
Parameters revert in 2027; • Index Sequential Method used for the direct
natural flow (DNF) period of record (1906 to 2018): 113 simulations; and •
Climate change inflows: 112 simulations.”
Coalition: CSU contracted with Lynker Technologies LLC, an engineering firm, to help
understand the details involved in the relevant hydrology modeling concerning the assumptions
and conclusions in the DEIS. They determined the DEIS was deficient for these reasons:117
1. The sensitivity analysis only used the 100-year historical flow of 15 MAFY at Lee Ferry and
does not analyses future climate change impacts to water availability for the LPP over the 50year term of the water exchange contract;
2. Some of modeling used includes rare events that happened 1200 years ago during a wet
period, which over states the reliability of the LPP;
3. It fails to use some of the best science on climate modeling from a large body of results from
the BOR’s studies such as the BOR’s “The Colorado River Basin Water Supply and Demand
117. Ben Harding, Lynker Technologies, LLC, memo Review the DEIS to Conserve Southwest Utah, July 28, 2020. pages1-18,
reproduced in Appendix C.
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Study”, Technical Report B- Water Supply Assessment, Table B-3, Dec 2012, page B-82, at:
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20B%2
0-%20Water%20Supply%20Assessment/TR-B_Water_Supply_Assessment_FINAL.pdf;

6504-45 Water Resources

4. The hydrology analyses on which the DEIS is based and Reclamation’s 2012 Basin Supply
and Demand Study have methodological shortcomings that result in an overstatement of the
performance of the Project and understatement of its impact;
5. It lacked an analysis of how the Interim Guidelines may affect the withdrawal of water for
the LPP from Lake Powell as water levels decline in Lake Powell;
6. It failed to do an analysis of the Drought Contingency Plan and the possible effect on
withdrawing water from Lake Powell for the Lake Powell Pipeline;
7. The conclusions of the modeling were flawed because it kept depletions to 2020 levels,
which is an unreasonable conclusion that the other Basin States would not divert their
allocations;
8. The modeling didn’t consider water required for Mexico;
9. Its hydrology analyses are not based on sound science or sound assumptions;
10. It does not provide a direct assessment of the reliability of the project;
11. It doesn’t consider lower flows in the Colorado River predicted by flow changes at 2050
ranged from -7% to -27% for Udall and Overpeck and -14% to -31% for Milly and Dunne;
and
12. It has Methodological shortcoming in the 2012 Supply and Demand Study.
3.9 Water Quality, 3.9.1 Affected Environment, page 122 et seq., 3.9.2 Environmental
Consequences, p. 131-133.
“This section describes the affected environment and effects analysis for water
quality. Additional information is provided in Appendix C-11, Water Quality.”
Coalition: In the hydrology section (Section 3.8), the DEIS states that the Lake Powell Pipeline
will not significantly alter lake volume:
“This contribution (to reduced storage values in Lake Powell) is within the
variability affected by hydrology and is insignificant compared against both
hydrologic variability and reasonably foreseeable projects.” (p. 118)
Despite this statement, the DEIS cites potential environmental impacts tied to volume and water
withdrawals from Lake Powell in the water quality section (p. 131).
The water quality section of the DEIS lays out the potential environmental impacts of the
proposed pipeline on streams, bodies of water (Lake Powell and Sand Hollow Reservoir), and
groundwater. Potential impacts are linked to pipeline construction, changes in drainage, and
pipeline maintenance activities. Though the DEIS recognizes volume changes as a potential
environmental impact, little attention has been brought to the gravity of this effect and the
implications for the Colorado River and Grand Canyon. Initial impacts linked to development are
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highlighted more thoroughly, while nuanced long-term effects are left largely undiscussed in the
DEIS.

6504-46

cont'd Water Resources
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Temperature:
Water temperature has a cascading effect on environment conditions and biodiversity. Lower
lake levels associated with water diversion will lead to higher water temperatures in Lake
Powell. This change will cause warmer water to flow from Lake Powell to the Lower Colorado
River, which could lead to shifts in the biodiversity of the Colorado River and Grand Canyon.
Warmer temperatures could benefit nonnative species (smallmouth bass, brown trout, green
sunfish, and walleye), which could further imperil endangered humpback chub populations in the
Grand Canyon. Preventing native organisms from thriving could dissolve important ecological
links between all manner of organisms.118

6504-47 T&E Species

The United States Geological Survey (USGS) points to reference conditions at Lake Powell as
driving environmental conditions downstream:
“The future of CRe (the Colorado River ecosystem) will likely be determined
by the quality of the water (temperature and nutrients) exiting Lake Powell.”
Preliminary data from Kimberly Dibble and USGS point to evidence that Lake Powell water
storage decisions strongly influence downstream river temperatures.119 Air temperature will also
drive increases in water temperature, but not to the same degree as Lake Powell water storage.
The potential impacts associated with projected warming in the Colorado River ecosystem
include benefits like more spawning areas, higher growth of native fish, and increases in
invertebrate taxa, although parallel negative impacts could largely negate these positive impacts.
Hypothetically, humpback chub could benefit from warming waters, but limits to nutrient
availability and dangers associated with nonnative fish make it evident that humpback chub
actually face increasing challenges. Negative impacts associated with warmer temperatures
include nutrient declines and potential expansions of nonnative fish that could deteriorate native
fish populations. Ultimately, there is still much uncertainty around the Colorado River ecosystem
response to warmer water temperatures but there are clues that this is a topic to diligently
investigate looking forward.
6504-47

Chemistry:
The intake structures at Lake Powell are now in the metalimnion, which is a vertical zone of
rapid changes in temperature and chemistry with depth. This means that changes in lake level
can cause drastic changes in output, though these changes have not yet been thoroughly
quantified. There is no concrete evidence currently that dissolved nutrients, water oxygen, or
phosphorus levels will vary significantly with the changing water levels, although there is
preliminary data pointing to changes in nutrient levels tied to changes in temperature. These data
provide evidence that warmer water contains less available nutrients based on observations that
ongoing warming and limited nutrient availability in the Colorado River ecosystem has lowered
survival and growth of humpback chub and impacted spawning.
118. Glen Canyon Dam Adaptive Management Program (GCDAMP), “Water Temperature below Glen Canyon Dam”, at:
http://gcdamp.com/index.php?title=TEMPERATURE.
119. Dibble, K., “Potential implications of a warmer future for the Colorado River ecosystem”, USGS Annual Reporting
Meeting, Phoenix, Arizona, January 13, 2020, at: https://www.usbr.gov/uc/progact/amp/twg/2020-01-13-twg-meeting/20200113AnnualReportingMeeting-PotentialImplicationsWarmerFutureColoradoRiverEcosystem-508-UCRO.pdf.
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Recommendation: There is mounting evidence suggesting the importance of lake volume, water
temperature, and nutrient levels for maintaining biodiversity within the Colorado River
ecosystem. The Bureau of Reclamation should more thoroughly discuss potential changes in lake
volume, temperature, and associated impacts to nutrient availability in the DEIS. The Bureau
should also commit to supporting research to investigate the direct and indirect impacts of
changing water levels in Lake Powell and resulting water temperatures.

6504-49 Aquatic Invasive Species
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3.10 Aquatic Invasive Species, 3.10.1 Affected Environment, page 135 et seq.
“The control and active monitoring of aquatic invasive species (AIS) that
could be conveyed by the LPP from Lake Powell to other drainages in Utah
and Arizona must be carefully monitored, controlled, and carefully managed.
While there can be any number of plant and animal species that may be
considered invasive and potentially of concern, the well-publicized organism
and primary concern for the Proposed Project is the quagga mussel
(Dreissena rostriformis bugensis). Quagga mussels have significant
operational and environmental impacts in the lower Colorado River drainage
and continue to be a serious problem. The quagga mussel is a fresh-water
invasive mollusk native to the Dnieper River drainage in the Ukraine. It was
introduced to North America via ships’ ballast water discharge while sailing
through the Great Lakes and has spread invasively throughout the country,
primarily by recreational boaters. The elaborate array of water conveyance
systems throughout the west creates a means of introduction to areas free of
infestation. As quagga mussels continue to spread, water conveyance systems
are impacted by biofouling while ecosystems are degraded.”
Coalition: The DEIS lacks the information that controlling quagga mussels has not been
successful; the LPP thus puts Washington County’s water resources at risk. Although many cost
concerns have been raised in this document, the potentially substantial cost of controlling quagga
mussels lacks any analysis. As early as 1998, the U.S. Fish and Wildlife Service created the
100th Meridian Initiative to slow the westward spread of this and other invasive species. It was
clear even then that the mussels can severely compromise efficiency at water facilities by
causing flow restrictions and encouraging rust on infrastructure and damaging the environment.
The first quagga mussel west of the Continental Divide was discovered Jan. 6, 2007. Lake
Powell is already infested with the quagga mussels.
3.13 Special Status Plants, page 153.

6504-50

Coalition: Of high concern is the fact that there are several newly identified rare plants in Utah
that haven't been widely known, and an additional species that is ESA-listed (all of which also
occur in AZ but considered rare there) that now have all been confirmed near the UT-AZ border
that have been given no consideration and that the Utah BLM has not yet even considered in
terms of sensitive species protection. The pipeline may go through the habitat of several of these
species. Those species are:
•

Pediocactus peeblesianus (ESA listed as var. fickeiseniae, but there are forma taxonomic
problems with that name that have not been rectified and treated by some)
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•

Pediocactus peeblesianus subspecies fickeiseniorum, in the Hurricane Cliffs area, is
ESA-listed

•

Mentzelia memorabilis

•

Phacelia hughesii

•

Tetradymia canescens var. thorneae

•

Eriogonum mortonianum (NatureServe G1)

•

Eriogonum thompsoniae var. atwoodii (NatureServe G4T1)

•

Cryptantha semiglabra

6504-51 T&E Species
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3.15 Threatened and Endangered Species, page 177.
Coalition: Areas of Mojave desert tortoise habitat would be affected by building the LPP.
BOR’s plan to mitigate impacts to Mojave desert tortoises is insufficient to meet the need of
protecting these threatened animals. Habitat for the threatened Mojave desert tortoise is already
under stress due to development pressures; LPP construction activities would add additional
stress.
6504-52

3.16 Visual Resources, page 196.
Coalition: The Coalition has detailed in these comments that there are less damaging alternatives
to getting water for growth. However, the proponents continue to ignore alternatives and pursue
the LPP. It isn’t in the public’s interest to destroy this pristine landscape without considering that
the Colorado River is not a viable solution. LPP construction adds to the industrialization of US
89, which is a scenic corridor in the Grand Staircase Escalante National Monument (GSENM).
The GSENM boundary was illegally reduced by the Trump administration to allow fewer
restrictions to building the LPP. The scenic beauty of our public lands in Washington and Kane
counties is world-renowned and drives our economies, providing thousands of jobs in hospitality
and tourism. Visitors driving to different National Parks and the Grand Staircase Escalante
National Monument would be adversely affected by the visible scars from building the LPP and
the infrastructure to support it.
The DEIS is deficient because:
•

LPP infrastructure would scar the scenic beauty of desert landscapes, disturb wildlife, and
expose and damage archeological and cultural sites along its route.

•

Scars from the LPP would harm scenic beauty important to Utah’s economy, which is
transitioning to tourism and outdoor recreation. This industry provides 110,000 direct
jobs and $3.9 billion in wages in the state of Utah in 2017.120

•

LPP facilities would be visible from US Highway 89 and other highways along with vast,
scenic areas, compromising viewscapes for untold thousands of visitors, and affecting
tourism.

120. Utah Outdoor Industry Association, at: https://outdoorindustry.org/wp-content/uploads/2017/07/OIA_RecEcoState_UT.pdf.
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•

The BOR failed to consider the value of pristine land lost and scarred for future
generations.

•

The BOR must assess the economic effects of lost scenic values on tourism and major
events in the region.

•

These lands draw American and international tourists from around the country and
provide valued outdoor recreation opportunities and would be permanently scarred by
LPP’s infrastructure and all the other infrastructure to support it.121

3.17 Cultural Resources, page 214.
DEIS Released at Culturally Insensitive Time for the Tribes
This DEIS, which has been in the works for more than a decade, could not possibly have been
released for public review at a more difficult time for affected Tribes. The struggles of Arizona
Tribal Nations during COVID-19 have made national news, in particular the Navajo Nation
which has seen a terrible loss of life.
Tribes have borne the brunt of disproportionate impacts from the novel coronavirus, due to a lack
of water infrastructure, polluted water supplies, and legacy health conditions, among other
reasons.122 The Navajo Nation shut down offices and imposed curfews on residents; other
regional Tribes such as the Hopi and Havasupai Tribes also closed areas to outside visitation.
The Cocopah Tribe lost its Vice Chairman to COVID-19, and the disease took the lives of
former government officials of the Hopi and Ak-Chin Tribes.123 Most of the region’s Tribal
governments have been consumed with trying to deliver supplies to Tribal members and
managing healthcare and financial needs. During this time, the Tribe most affected by the LPP
Proposed Action, the Southern Paiute Consortium, mourned the loss of its Cultural Resources
Director, Mr. Charley Bulletts, who has been a strong voice for protecting the Tribes’ interests
for many years.
It is unfair, disrespectful, and pitiless that this important decision must be made now, when so
much mourning is occurring, and Tribal government resources are stretched so thin. The Tribes
cannot give adequate time and attention to this proposal at this time. And it is quite ironic that
the purpose of this pipeline is to supply yet more water to a city that uses more than twice as
much water as the average American, while the region’s Tribes struggle with inadequate water
infrastructure and legacy contamination issues that challenge their ability to provide for their
domestic and livestock needs, and impacts many tribal members’ ability to simply wash their
hands properly during a pandemic.124 By releasing the EIS at this moment in time, BOR
accentuates the juxtaposition of privilege and lack that this project exemplifies. The

121. State of Utah’s Travel and Tourism Industry, 2019, at: https://travel.utah.gov/wp-content/uploads/2019-TTtrifoldUpdated.pdf.
122 Baek, G., “Navajo Nation residents face coronavirus without running water”, CBS News May 8, 2020, 8:07 PM, at:
https://www.cbsnews.com/news/coronavirus-navajo-nation-running-water-cbsn-originals/.
123 Minkler, A. “Cocopah Tribe mourns tribal Vice Chairman J. Deal Begay Jr.”, Arizona Republic, published 7:25 p.m. MT
June 25, 2020, at: https://www.azcentral.com/story/news/local/arizona/2020/06/25/cocopah-indian-tribe-leader-j-deal-begay-jrdies-covid-19/3251362001/.
124 Totten, K. “St. George Water Usage Far Exceeds National Averages”, KNPR May 31, 2018, at: https://knpr.org/knpr/201805/st-george-water-usage-far-exceeds-national-averages.
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Environmental Justice discrepancy between those proposing the LPP and those being told to
make sacrifices so it can be built is stark and shameful.
6504-54

3.19 Indian Trust Assets, page 233.
“Indian Trust Assets (ITAs) are legal interests in property held in trust by the
United States for federally recognized Indian tribes or individual Indians (e.g.,
Reclamation 2009: Section 4.19-1 and Reclamation 2017: Section 19). ITAs
may include land, minerals, federally reserved hunting and fishing rights,
federally reserved water rights and claims, and instream flows associated with
trust land. Beneficiaries of the Indian trust relationship are federally
recognized Indian tribes with trust land; the United States is the trustee. By
definition, ITAs cannot be sold, leased, or otherwise encumbered without
approval of the United States.”
Coalition: The DEIS is not sufficient because it does not consider or disclose that the Indian
Tribes have senior water rights in the Green and Colorado River Basins and they still have
undeveloped water rights that would be senior over the state’s water rights. The Northern Ute
Tribe was supposed to receive water from the Ute Unit of CUP that was never built. But the
BOR assigned those water rights in 1995 to the State of Utah instead. The Northern Utes have
also asked for a service contract out of Flaming Gorge Reservoir, but that has not been approved.
Therefore, as physical water flows decline, the DEIS should analyze how the BOR would protect
Indian Trust water rights, including those of the Northern Ute Tribe. BOR should determine how
much water would remain in Flaming Gorge Reservoir that can be relied on for 50-year water
service contract before BOR sells water to the proponents.
The DEIS fails to provide evidence that, after the LPP is in use, adequate water will be available
to the Lower Basin in compliance with the Colorado River Compact. The BOR cannot ignore
that the Northern Ute Tribe has senior water rights over the LPP, unlike the states. BOR has had
a critical role in protecting Native American water rights in the Colorado River. These rights are
senior to any Utah water right, and BOR must protect them but, by approving the LPP, they
would be undermining these Tribal water rights. This analysis is missing from the DEIS.
Resolving Indian water rights and the other Federal Reserved Water Rights would remove
significant uncertainty to how much water would be available in Utah’s remaining share of the
Colorado River. Federal Reserved Water Rights in the Colorado River have to come out of
Utah’s remaining share of its Colorado River Compact rights, which is about 361,000 AFY. The
proponents and BOR are using an outdated higher amount of water of 15 MAFY as the “natural
flow” and not the lower amount of 12-13 MAFY which is more realistic. Colorado River flows
are declining, and Utah is only entitled to 23 percent of what remains after earlier priority water
rights are met. The DEIS needs to analyze how BOR will meet its obligations of the CRSP and
to other senior water rights holders and the Indian Tribes before selling project water to the
proponents.
Further, the DEIS did not address any of the tribal concerns from the scoping comments. See
Appendix B, referenced in the DEIS as:
“3.4.19 Native American Concerns, page 11
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“Eight comments addressed Native American concerns. Some of the
commenters expressed their concerns with water supply and the water rights of
tribes in the region. By transporting water away from the area, the
stakeholders are concerned with the availability of water for those tribal
communities.”
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3.21 Environmental Justice, page 248.
LPP Should Not Proceed Because of Irreparable Damage to Tribal Interests
Also, 1.3 Agency Decisions, 1.3.1 Bureau of Indian Affairs, page 9:

6504-57 Environmental Justice

“The pipeline route for the Highway Alternative would cross lands held by the
United States in trust for the benefit of the Kaibab Band of Paiute Indians
(Tribe)the KIR along Arizona State Route 389. The Tribe would need to
consent to the ROW grant (and could impose conditions on its consent) and
UBWR would be required to pay compensation to the Tribe.”
6504-56

3.17 Cultural Resources, 3.17.1 Affected Environment, page 214.
“In most cases, cultural resources that are located along the Project Area are
finite, unique, fragile, and nonrenewable.”
Coalition: The Southern Paiute Consortium as a whole, and the Kaibab Band of Paiutes Tribe in
particular, is being forced into a difficult position: to sacrifice more than 200 cultural sites and
surrender a portion of their historical homelands for building of the LPP. The pipeline offers no
benefit to them, so in either case the Tribe would be making a difficult sacrifice that would
impact their way of life for the benefit of a privileged class: St. George residents who can also
choose to opt for water conservation rather than this pipeline. Meanwhile the Tribes continue to
struggle with limited water access and infrastructure, and the pipeline that they are being forced
to accommodate includes no plan to deliver water to Tribes.
This Entire Project Is Unjust and Unequitable to Environmental Justice Populations
Executive Order 12898, Section 1-1, 1-101 (1994) mandates (bold emphasis added):
“1–101. Agency Responsibilities. To the greatest extent practicable and
permitted by law, and consistent with the principles set forth in the report on
the National Performance Review, each Federal agency shall make achieving
environmental justice part of its mission by identifying and addressing, as
appropriate, disproportionately high and adverse human health or
environmental effects of its programs, policies, and activities on minority
populations and low-income populations in the United States and its territories
and possessions, the District of Columbia, the Commonwealth of Puerto Rico,
and the Commonwealth of the Mariana Islands.” [emphasis added]
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6504-58 Environmental Justice

3.21. Environmental Justice, 3.21.1.1 Regulatory Framework and Methodology, page 248.

6504-59 Environmental Justice

“E.O. 12898 does not dictate how federal agencies should respond to potential
effects on minority and low-income populations, only that those effects be
disclosed.”
Coalition: The DEIS misinterprets this Executive Order, while supplemental documents
interpret it correctly. It is unclear why the DEIS should differ significantly from the
Supplemental Documents; the DEIS must be substantially altered to make it consistent with the
law. It is true that E.O. 12898 “does not dictate how agencies should respond”, but it is not true
that the order merely requires effects be “disclosed.” It requires that agencies be “addressing…
disproportionately high and adverse human health or environmental effects.” Although E.O.
12898 is misrepresented in the DEIS, it is correctly interpreted in Supplement Number 3
Environmental Justice:
Supplement Number 3 Environmental Justice, page 4
“Federal agencies are directed by Executive Order 12898 to detect and
mitigate potentially disproportionately high and adverse human health or
environmental effects…” (emphasis added)
Coalition: This essential wording must be corrected in the DEIS at page 248 to reflect the
requirement in E.O. 12898 that agencies address environmental justice impacts, not just disclose
them. Further, the DEIS must be updated to identify the proposed mitigations for every
action with “disproportionately high and adverse human health or environmental effects”
on environmental justice populations. This will require substantial rewriting of the DEIS and
redesigning the project, and another DEIS should be released if the project is to move forward.
The LPP will have “disproportionately high and adverse human health or environmental effects”
along the entire pipeline route and those effects will extend beyond the route to impact American
Indian Environmental Justice populations.
According to Table 3.21-1 (DEIS at page 252), 100% of the Project Area will affect either
Low Income, Minority, or American Indian Environmental Justice populations (as defined
in Section 3.21.1.3, Existing Conditions, pages 252-253). In some parts of the Project Area,
populations within all three Environmental Justice population categories are present.
Supplement Number 3 Environmental Justice, page 4.

6504-59

“Together these maps illustrate the major loss of aboriginal territory
experienced by the Southern Paiute people. Losses are measured from about
80,000 aboriginal square miles down to 898 square miles or about .011%
remaining under control by Paiute people today. This fact and its implications
for health, economy, social organization, religion, and spirituality are a
foundation for considering further Environmental Justice effects from LPP
land disturbances. This is also the foundation for understanding Paiute
cumulative impacts.” [emphasis added]
Coalition: According to BOR’s own supplemental documents, this is the foundation beyond
which all impacts to the Southern Paiute Consortium must be measured as cumulative effects of
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the Proposed Action. Because of the history of land removal and legacy of detrimental impacts to
health, economy, social organization, religion, and spirituality, if BOR cannot mitigate “(1) holy
land violations, (2) potential health effects, and (3) access to cultural places”, this project should
not proceed.125 Other projects which would have caused impacts analogous to LPP on the
Southern Paiute Consortium have been halted. LPP should be halted for the same reason as these
projects:

6504-60 Environmental Justice

“The Southern Paiute Salt Song Trail to the Afterlife also exists in physical
and spiritual dimensions. It was determined by the California Energy
Commission that a large proposed solar facility potentially could disrupt the
flow of deceased spirits along this trail preventing them from reaching the
afterlife (Arnold 2013; California Energy Commission 2012). A similar impact
assessment was made for radioactive waste potentially spilled on the Salt Song
Trail (Stoffle and Arnold 2003; Stoffle, Arnold, Bulletts 2015). The proposed
LPP crossed this trail to the afterlife.126
The DEIS and supporting documents for LPP clearly identify several environmental justice
problems that will be exacerbated if LPP is built. The only way to avoid irreversible harmful
impacts to minority and low-income populations is to not build the pipeline.
3.21.2.1 No Action Alternative, pages 253-254:
“The No Action Alternative would have no effect on EJ populations. If the LPP
were not built, the Proposed Project would have no additional negative effects
on EJ populations.”
6504-60

3.21.2.2 Southern Alternative
“The Proposed Project would disproportionately affect the low-income and
American Indian EJ populations. The American Indian EJ population would
be adversely affected due to construction activities for the Proposed Project,
which would cause permanent damage to locations that are culturally
significant to local tribal groups, visual effects, and social effects on the
tribes. Low-income households would be disproportionately affected by
expected increases in water rates and by other economic variables that are
influenced by the price of water (see Appendix C-23, Socioeconomics)…
“The Tribe has indicated that the Southern Alternative would damage
culturally significant natural landscape features and would harm the Tribe’s
well-being (Appendix D, Analysis and Perspective of the Tribe, Supplement
#3). The adverse effects of these specific physical damages to these landscape
features would be unique to the Tribe and would not be shared by the wider
population. Disproportionate adverse effects on the Tribe are, therefore,
anticipated to occur under this alternative. Additional concerns from the

125. Supplement Number 3 Environmental Justice at p. 4.
126. Supplement Number 3 Environmental Justice at p. 6.
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Tribal perspective are provided in Appendix C-21, Ethnographic Resources,
and Appendix D, Analysis and Perspective of the Tribes.” [emphasis added]
6504-61

3.21.2.3 Highway Alternative
“The Proposed Project would disproportionately affect the low-income and
American Indian EJ populations. Similar to the Southern Alternative, the
American Indian EJ population would be adversely affected due to
construction activities for the Proposed Project, which would cause
permanent damage to locations that are culturally significant to local tribal
groups, visual effects, and social effects on the tribes, and disproportionate
adverse effects on low-income households are anticipated due to expected
increases in water rates…
“…The adverse effects of these specific physical damages to these landscape
features would be unique to the Tribe and would not be shared by the wider
population. Disproportionate adverse effects on the Tribe are, therefore,
anticipated to occur under this alternative. Additional concerns from the
Tribal perspective can be found in Appendix C-21, Ethnographic Resources
and Appendix D, Analysis and Perspective of the Tribe.
“Under the repayment plan for the Proposed Project described in Section
3.20, Socioeconomics, and Appendix C-23, Socioeconomics, low-income
populations living within the area to be served by the Proposed Project are
expected to pay a higher percentage of their disposable incomes for water
delivery, for property impact fees (whether directly or indirectly), and for local
goods and services that incorporate higher water costs into their price
structures in comparison to the broader community. Because demand for basic
culinary water service is relatively price inelastic—meaning that the baseline
amount of water consumed per person in a typical household is relatively
inflexible regardless of the price charged per unit consumed—it is expected
that lower income homes would experience disproportionate adverse
economic effects from implementation of the proposed action. See the
socioeconomic resources referenced above for additional information.
“No mitigation measures related to EJ are proposed for this project.”
Coalition: The DEIS violates E.O. 12898 because it fails to address environmental justice issues.
Not only will the construction and existence of the actual pipeline and facilities cause permanent
disproportionate adverse effects to the tribes, the delivery of water via the pipeline will cause
disproportionate adverse economic effects to low income populations. The impacts to American
Indian Environmental Justice populations must be considered cumulatively with the legacy of
previous and ongoing harms to health, economy, social organization, religion, and spirituality
imposed on them. For low income populations, it is inhumane to raise the price of life-giving
water for the poorest among us.
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BOR has a Responsibility to Protect Cultural Resources, Executive Order (E.O.) 11593 –
Protection and Enhancement of the Cultural Environment, (54 USC 300101(Note)) states that:

6504-63 Socioeconomics

“Agencies of the executive branch of the Government (hereinafter referred to
as ‘Federal agencies’) shall (1) administer the cultural properties under their
control in a spirit of stewardship and trusteeship for future generations, (2)
initiate measures necessary to direct their policies, plans and programs in
such a way that federally owned sites, structures, and objects of historical,
architectural or archaeological significance are preserved, restored and
maintained for the inspiration and benefit of the people.”
The American Indian Religious Freedom Act of 1978127 states that:
“It shall be the policy of the United States to protect and preserve for
American Indians their inherent right of freedom to believe, express, and
exercise the traditional religions of the American Indian, Eskimo, Aleut, and
Native Hawaiians, including but not limited to access to sites, use and
possession of sacred objects, and the freedom to worship through ceremonials
and traditional rites.”
Coalition: Constructing LPP is in direct violation of the federal responsibility to adhere to the
legal obligations of E.O. 11593 and The American Indian Religious Freedom Act of 1978.
Agencies have a responsibility to preserve the resources within the Traditional Cultural
Properties and Traditional Cultural Districts along the proposed LPP alignments. E.O. 11593 is
explicit in its wording that “sites, structures, and objects” are “preserved,” not moved or
destroyed. Documentation is not preservation. The Southern Paiute Consortium, along with the
Hopi Tribe and Zuni Tribe have made it clear that this project would infringe upon their ability
to express and exercise their traditional religions, access sites, and worship through ceremonies
and traditional rites.
It is unfortunate that much of the cultural knowledge shared here had to be made public.
Hundreds of pages of cultural interpretation are provided as supplemental documents to this
DEIS, no doubt a great emotional and time commitment for the tribal members who shared their
information. It is the responsibility of the federal agencies who now possess this knowledge to
protect the resources that they have been made aware of.
6504-63

3.20.1.1 Regulatory Framework and Methodology.
“This analysis was conducted based on the financing and cost recovery
provisions of Chapter 28, Part 4 of the Lake Powell Pipeline Development Act
(UCA 73-28-101). Details of financing and cost recovery are subject to the
contracts that would be developed under that Act.
“An economic analysis was conducted, with benefits and costs considered
regardless of whether they accrue to those inside or outside the four counties.
Interest during construction was added to construction costs to represent the
full economic cost of the Proposed Project. A financial analysis evaluated cash
127. Public Law 95-341, 42 USC 1996, (Section 1) (p. 37 of Appendix C-20).
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flows and affordability from the perspective of individual businesses,
households, and agencies. A regional impact analysis evaluated both shortand long-term effects from construction and operations, within the four-county
area.”

6504-64 Socioeconomics

Coalition: There is no analysis in the DEIS of financing or the costs to residents. The Utah
Legislative Water Development Commission is developing new legislation to clear up questions
about the uncertainty of how the LPP will be funded by the 2006 Act. The public has asked
repeatedly how taxpayers and ratepayers will be affected, but the DEIS is silent on this important
issue. It is not sufficient that the proponents assert that the state will pay for the LPP because the
Act clearly requires the Washington County public to reimburse the state for LPP costs. The
DEIS assumes without evidence that there is a benefit transfer; however, that is a false
assumption as we detail in our comments that the LPP is not 100 percent reliable. Examples of
public concerns regarding costs are in BOR’s Scoping report: (see Coalition comments on
BOR’s Scoping Report Appendix B).
3.4.22 Proposed Project Cost (Other), page 11
“A total of 41 comments were received that addressed proposed LPP Project costs. Many
of the commenters were concerned with the cost of the proposed LPP Project to
taxpayers and the overall cost of the proposed LPP Project. Several questioned whether
residents of Washington and Kane County would fund the proposed LPP Project, or if the
entire state would provide funds. Additionally, many suggested that a water conservation
alternative would save taxpayer money and avoid the proposed LPP Project altogether.”
Coalition: The 2006 Lake Powell Pipeline Development Act128 also poses problems when it
comes to cost issues, as described in the 2019 Legislative Audit 129:
“The Lake Powell Pipeline Development Act leaves questions unanswered
concerning repayment of pipeline costs to the state. These uncertainties in the
act’s repayment requirements could seriously impact the state’s repayment
revenues and the district’s ability to pay.”
Things have changed since the Utah legislature passed the 2006 Lake Powell Pipeline
Development Act. The cost of LPP has grown significantly since it was first conceived. In 1995,
the price was estimated at $187 million, in 2001 it was $257 million, in 2006 it became $354
million, it skyrocketed to $1.8-$3.2 billion in 2012, and in 2016 it was readjusted again to $1-2
billion.130 Meanwhile, mid-century population projections have plummeted from 860,000 to less
than 500,000, reducing demand. Yet, the proponents still push for the same amount of water for
about half the proposed population.
The DEIS is deficient because the BOR uses the Act but doesn’t do a financial analysis that
would be a piece of standard information in any EIS for the public in a socioeconomic study.

128 Utah State Legislature, UC 73-28-101, Lake Powell Pipeline Development Act, 2006, at:
https://le.utah.gov/xcode/Title73/Chapter28/C73-28_1800010118000101.pdf.
129 Office of the Legislative Auditor General, Audit Report No. 2015-01, (p. ii), "A Performance Audit of Projections of Utah’s
Water Needs," at: https://le.utah.gov/audit/15_01rpt.pdf.
130 Lake Powell Pipeline. April 2016 Final Study Report 10 – Socioeconomics and Water Resource Economics. Appendix B:
Draft Cost Opinion Master Summary. Capital cost estimate in December 2015 dollars. Prepared by Stantec, February 2016.
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The Act puts all the burden on Washington County residents to pay for the LPP but doesn’t
provide explicit provisions on how the residents or the state can pay for LPP. The 2015
Legislative Audit of the Division of Water Resources131 addressed the question of cost and
alternative water management policies and outlined their concerns with the Act:

6504-65 Socioeconomics

“State policymakers need assurances that when they support costly, largescale water projects, the need for additional supply is real, and the state’s
investment is sound.” (p. 9)
“Unless water demand is reduced, new sources of supply will need to be
developed and delivered from greater distances, resulting in increased costs.
Given these costs, policies aimed at reducing per capita water use need to be
prioritized.” (p. 36)
Also not adequately considered is the cost of repairing and maintaining existing infrastructure,
which should receive priority.
“Local and regional water managers describe a growing deficit in major
system repairs and replacements with an estimated total cost of $18 billion. It
is unclear which portion of these costs will be paid for by existing sources of
revenue and which portion will require new sources of revenue.” (p. 40)
6504-65

3.20.1.4 Water Supply Reliability Benefits, page 240.
“Water supply reliability benefits are an important consideration in an
evaluation of the water supply benefits of the LPP. Additional supplies
provided by the LPP will reduce potential gaps in supply and demand in the
future as well as decreasing the potential for shortage events at any particular
time. Water reliability benefits in the WCWCD are estimated using previously
completed studies of water supply reliability benefits. Use of previously
estimated benefit values as a basis for estimating benefits is an application of
benefits transfer. Several studies have been completed in several states that
have estimated water reliability benefits and the benefits of avoiding water
supply shortages. The household benefits from avoiding a shortage, or
increasing water supply reliability, are estimated to range from about $89 to
$360 per household per year, with a best estimate of $300 per household per
year. Water reliability benefits to commercial establishments were estimated to
range from $360 to $1,800 per establishment per year, with a best estimate of
$1,800.
“Water supply activities associated with the No Action Alternative are aimed
at maintaining current conditions in the near future and do not address
potential reliability issues that could occur in the long-term future. Therefore,
water reliability benefits are not likely to be generated under the No Action
Alternative because long-term potential gaps in supply and demand would
remain as they currently are. Other methods, such as conservation, could be
131 Office of the Legislative Auditor General, Audit Report No. 2015-01, (p. ii), "A Performance Audit of Projections of Utah’s
Water Needs," at: https://le.utah.gov/audit/15_01rpt.pdf.
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implemented to address future supply and demand gaps, but these methods
would not generate reliability benefits as measured by willingness to pay.”

6504-66 Socioeconomics

Coalition: As mentioned in the above section, the only analysis in the DEIS is of water
reliability benefits is not sufficient. It assumes the LPP is 100 percent reliable and it is not.132
The DEIS is using the IMPLAN model which is a commonly used model to evaluate public
projects, but input-output models are a poor choice for analyzing economic impacts (and
economists rarely use them). They are more accurate for small projects but should not be used
for large projects with huge impacts on the local economy because the model assumes fixed
coefficients per definition. For example, the city of St George could hire a local excavation
company to dig the hole for a public swimming pool. But it is ridiculous to think that a local
company could easily expand their businesses and equipment and add staff to build the pipeline.
The result is that much more money would flow to outside companies and workers for the
pipeline, compared to small projects, which means more money would leave the local economy
(and state) than predicted by the model.
The DEIS treats the $2 billion as if it dropped from the sky. But the money is a loan that has to
be paid back to the state of Utah, which means less consumer demand for other things. It is
equivalent to buying a house for $510,000 and take out a mortgage for $500,000. It may seem
the day you sign the contract that you are $500,000 richer since you now have this fine house,
but, of course, you have to start making mortgage payments which is an additional cost to you.
6504-66

3.20.1.5 Economic Costs, page 241.
“The economic costs of the No Action and the LPP alternatives include all
resource costs associated with projects and activities. These costs include
construction costs; energy costs; operation, maintenance and replacement
(OM&R) costs, and interest during construction (IDC). Total construction
costs for the Southern Pipeline Alternative estimated by Stantec, excluding the
Kane County System, are estimated to be $1,480.5 million and total
construction costs for the Highway Alternative, again excluding the Kane
Pipeline County System, are estimated to be $1,433.0 million.
“Under the No Action Alternative, the Project Proponent would not incur the
costs of the Proposed Project but would still need to supply water. The
estimated costs of that supply are based on the estimated costs of the Ash
Creek project, Sand Hollow Regional Pipeline, and various well projects
presented in a 2017 Regional Water Impact Fee Facilities Plan & Analysis for
the WCWCD (Zions Public Finance and Applied Analysis 2017). The costs of
these projects indexed to 2019 using the gross domestic product price deflator
is $82.5 million. 242 OM&R estimates provided by Stantec for the Southern
and Highway Alternatives are estimated to be $5.120 million annually in 2019
dollars and pumping energy costs are estimated to be $4.096 million annually,
for total annual costs of $9.216 million.”

132. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, July 28, 2020 (see Appendix C).
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Coalition: OM&R costs for the No Action alternative were not presented in the 2017 Zions
Public Finance and Applied Analysis report but using the same percentage of annual costs
relative to construction cost as for the Southern and Highway Alternatives results in annual No
Action OM&R costs of $471,300. Interest during construction represents the difference between
funds appropriated for construction and the economic cost of capital invested in the project when
the project is brought into service at the end of construction. This difference represents an
economic cost that must be included in an economic justification and can be thought of as an
opportunity cost for funds that could be invested elsewhere if they were not tied up in project
construction. Interest during construction should be considered as part of project costs regardless
of the source of project funds, unless the project is entirely funded through existing equity
accounts.
The DEIS is not sufficient because its socioeconomic analysis makes the wrong assumption. The
public has asked for years to disclose what costs fall on them to pay. Costs to residents which the
DEIS fails to disclose the costs residents must pay for the LPP and they include:
1. Increasing Water Rates
According to a 2019 Legislative Audit, WCWCD plans to pay for the LPP in part with an
increase in water rates:133
“WCWCD’s ability to charge higher impact fees are a key assumption to the
growth in revenue.
“In the model, water rates were increased according to WCWCD’s plans,
[from $0.84 per 1,000 gallons by] $0.10 per 1,000 gallons a year to $3.84 per
1,000 gallons by 2045. This increase would amount to a 357 percent increase
over a 30-year period to the wholesale rate, $0.84 to $3.84 per 1,000 gallons.”
The increased water rates and property taxes coupled with population growth rapidly increase
potential revenue, but economic problems such as a recession could make it difficult to repay
debt, as required by the state.
Although raising water rates could potentially produce more revenue, it could also reduce
demand for water resulting in awkward revenue decreases. Twenty-two Utah economists from
the University of Utah and Brigham Young University analyzed the feasibility of the LPP and its
effects on Washington County134. They addressed the issue of price elasticity in their analysis:
“Due to the fact that the price elasticity of demand for water is estimated to be
-0.5, repayment through water sales alone would require rate increases of
1665–1995 percent (cell B12). This enormous increase in water rates would
lead Washington County water users to need less water in 2060 than they used
in 2010 (cells O12 and AA12 of the “Water Demand” worksheet), meaning
that there would be no need for the water supplied by the LPP. In other words,
if the LPP is financed only by increasing water rates, water would become so
expensive that future water demand would drop below the current water
133. Office of the Legislative Auditor General, “A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline”, August 2019, p. 21, at: https://le.utah.gov/audit/19_05rpt.pdf.
134. “Lake Powell Pipeline Economic Feasibility Analysis for Washington County, UT”, October 2015, p. 7-8, at:
https://www.stgeorgeutah.com/wp-content/uploads/2015/11/2015-Lake-Powell-Pipeline-Economic-Feasibility-Analysis.pdf.
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demand of WCWCD, even if one ignores other water sources identified
above.” 135

6504-67 Noise and Vibration

2. Impact Fees
According to a 2019 Legislative Performance Audit136:
“Washington county already has some of the highest impact fees in the state,
but planned increases will nearly double the fee from 2018 to 2025. Our model
assumes WCWCD will carry out its planned increases from $9,417 in 2019 to
$15,448 by 2026 as planned. While we cannot project what the highest impact
fee will be, it will likely increase once the final cost of the LPP is determined.”
and:
“Washington County has some of the highest water impact fees in the state; its
ability to charge even higher fees is a key assumption for revenue growth.”
After 2026, the models assume the fee will gradually increase. The ability to raise rates will
affect the WCWCD’s ability to repay the loan. The revenue sources are susceptible to future
uncertainly. The LPP Act does not fully define how the state will be paid back for the full cost of
the LPP, which will need to be clarified. Since all the costs of LPP are not known, the ability of
WCWCD to be able to repay the loan could be questionable.
6504-67

3.3 Noise and Vibration, 3.3.1 Affected Environment, page 60.
“For the purposes of this evaluation, the affected environment is considered
land use or receptors within 750 feet of construction of the proposed
alternatives. The Federal Highway Administration (FHWA) uses this distance
for evaluating noise effects from proposed improvement projects (FHWA
2010). Even though the affected environment is considered as 750 feet from the
Proposed Project alternative alignments, receptors as far as 2,278 feet away
were evaluated as a precaution. Table 3.3-1, below, provides a summary of
human receptors identified within the affected environment. Table 3.3-2,
below, describes the wilderness and recreational areas within the affected
environment, which have been identified with potential for presence of wildlife
receptors. Appendix C-3, Noise and Vibration, includes additional details
related to the affected environment.”
Coalition: The DEIS is not sufficient because it only evaluated 750 ft. from the pipeline; it
didn’t consider the impacts from all the permanent infrastructure that will be built to support the
operation of the pipeline.

135. “cell” references pertain to the spreadsheet that accompanied their report to Governor Herbert, House speaker, and Senate
president.
136 Office of the Legislative Auditor General, “A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline”,
August 2019, p. 29, at: https://le.utah.gov/audit/19_05rpt.pdf.
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Lake Powell Pipeline Project Appendix B: Purpose and Need Analysis
6504-69 Water Resources

Introduction, page 1.
“The overall objective of this report is to assess the water needs of the Project
Participants, determine to what extent the Lake Powell Pipeline (LPP) Project
would meet those water needs, and define the purpose and need statement for
the LPP Project Draft Environmental Impact Statement (DEIS). This report
outlines the process used to determine the underlying need to which the
Bureau of Reclamation (Reclamation) and the cooperating agencies are
responding and Reclamation’s vetting of that process.”
Coalition: However, the BOR failed in its obligation to be objective and follow the intent of 43
CFR §46.420 by not vetting the proponents’ claims. BOR adopted the claims of proponents
without evidence and did not ask for missing data to support the proponents’ claims that water
from the Colorado River is a reliable source.
The assumption in the DEIS is that the proponents need a second source of water from the
Colorado River as a solution. But, the DEIS doesn’t provide any independent analysis on the
problem this “solution” is attempting to solve and ignores the over-allocation and declining flow
of the Colorado River as that potential “solution.” The proponents have been making similar
claims for about 14 years and the BOR is allowing that to continue without vetting it, to the
detriment of the 40 million people and businesses that are using every drop of Colorado River
today.
6504-69

2.1 Project Proponent Objectives, page 2.
“The UBWR proposes building the LPP to meet future water demands through
2060 and beyond. In addition, the LPP is intended to achieve other prudent
planning objectives, consistent with the UBWR’s mission (UBWR 2019;
UDWRe 2019), which include:
“1. Diversifying the regional water supply portfolio by providing a second
source of water for Washington County;
“2. Providing for system reliability by developing a secure source of water;
“3. Providing for system redundancy in the event of system failure due to
disasters or aging infrastructure;
“4. Accounting for climate change scenarios; and
“5. Accounting for long-term uncertainty when considering the summed effect
of the vulnerability to the water supply. Other large water districts/suppliers in
Utah that operate and maintain some of Reclamation’s federal projects have
similar objectives in both their day-to-day and long-term plans (e.g., Jordan
Valley Water Conservancy District 2019).”
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Coalition: We question this wish list of unrealistic expectations of the Colorado River. The use
of public funds without careful analysis of the ability of Colorado River to fill these objectives is
not in the best interest of the public. Neither the proponents nor the BOR have done their due
diligence on the LPP water right to see if it is suitable for a 50-year water exchange contract.
Objectives 1 and 2 emphasizing reliability, security, and redundancy of water resources are
puzzling because nowhere in the DEIS is there a comprehensive analysis of the risk of Colorado
River flows declining to the point where Utah’s Upper Basin allocation is too small to even fill
the LPP.

6504-70 Wetland and Riparian
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3.12 Wetland and Riparian
Coalition: Proposed pipeline crossing of creeks and other riparian systems is very much illadvised. There have been very few successful restoration projects that support the conclusions in
the DEIS. Instead, uncontrollable weeds will be introduced, and typical “restoration” practices
will involve using completely inappropriate seed and other plantings. Riparian areas represent
the most critically endangered of all habitat types in the state. Losing three acres of riparian
habitat under the Southern Alternative (3.12.2.2) is unacceptable.
6504-71

3.13 Special status plants
Coalition: At paragraph “3.13.1.3 Existing Conditions” six special status plants are noted as
occurring in the project area.
Inadequate surveys however for Mentzelia memorabilis have occurred in Utah where it has only
been known since 2016 (and in fact the BLM in Utah needs to add it as a sensitive species for
Utah as it has been designated in Arizona, and this needs to be done before this project
continues). It has a G1 NatureServe ranking.
Mentzelia memorabilis is ranked as critically imperiled in Arizona and it occurs also with two
additional species that should be also considered as sensitive and which have not been surveyed:
Phacelia hughesii (G1 on NatureServe) and Tetradymia canescens var. thorneae (which actually
may represent a new, undescribed species). The area where these occur in Utah near section 48
needs to be designated as an ACEC, and more surveys need to be undertaken.
Two rare Arizona plants that occur near where the pipeline might be placed near Fredonia are:
Eriogonum mortonianum (NatureServe G1) and Eriogonum thompsoniae var. atwoodii
(NatureServe G4T1) in addition to Cryptantha semiglabra. Pipeline placement needs to
completely avoid the habitats of these species.
The Utah sensitive gypsophile Petalonyx parryi will occur in areas similar or near the ESA listed
Pediocactus sileri which is directly in the path of the pipeline in several places. P. parryi has
already suffered very significant habitat losses in Bloomington, St. George and near the city of
Washington, and also as a result of the Southern Corridor project. No more plants should be lost.
3.14 Sensitive Species – Fish and Wildlife

6504-72

In reference to table 3.14-2:
(1) In the discussion of the Monarch butterfly, it should be noted that there is a wealth of Asclepias
species that occur in the project area and which should be avoided which include:
•

A. asperula
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•
•
•
•
•
•
•
•

A. erosa
A. hallii
A. labriformis
A. subverticillata
A. tuberosa
A. rusbyi
A. speciosa
A. welshii

6504-73 T&E Species

The Monarch butterfly requires species of Asclepias on which to lay its eggs (and it needs a
healthy selection of other native plants that co-occur to provide adults with nectar, etc. - it is the
whole ecosystem that has to be considered and not “just” protection of the milkweeds nor simply
growing them). More attention needs to be given to the protection of these species and other cooccurring flowering plant species. Your reference to “poison milkweed” is unclear. All species
of Asclepias contain toxins that could be considered poisonous. Many plants have poisonous
mechanisms to defend themselves. This does not mean they are weeds nor that they should be
legally declared as noxious. If you are referring to A. subverticillata (known also as Whorled
milkweed, but scientific names are always required when making reference to plant species), that
is a native species that does not meet the normal definition of “noxious” even if so designated
(and it is not a state designated noxious species). We note that Washington, San Juan and Iron
Cos. may have apparently declared it as locally noxious in their respective counties, which does
not mean that species should be destroyed wherever found because it is a natural component of
the ecosystem in natural areas. Aerial or other sprays should be rarely if ever used and especially
not around these plants and their pollinators. Those sprays also represent death to beleaguered
bee species in particular and degradation of ecosystems.
(2) In the discussion of Bombus occidentalis, you indicate that “western bumblebees are likely to
be rarely encountered in areas where there are flowering plants and crops.” How does this
statement relate in any way to the pipeline project? Also, that comment is unsupported by the
provided Xerces link. The historic range of B. occidentalis does include Washington County and
its recent presence has been confirmed in several places in Utah, and it is believed to be in severe
decline.
3.15 Threatened and Endangered Species

6504-73

The draft DEIS has failed to identify the occurrence of the ESA listed Pediocactus peeblesianus
var. fickeiseniae (which will soon be changed by the USFWS to “subsp.” rather than “var.”) and
it appears to have a very likely conflict with the preferred pipeline alignment. This species has
been reported from Utah for quite some time and should have been documented long before now
and has just this year been verified to in fact occur in Utah. Survey crews however were
dispatched too late and failed to find any plants because they shrink into the ground and become
impossible to find as temperatures rise. They must be surveyed from roughly late March to midMay, and in more than one year. Plants of this rare cacti have been verified to occur in
southeastern Washington County, but have also been reported from western Kane County where
survey efforts also need to be made.
The DEIS is therefore insufficient until thorough surveys have been conducted.
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Impacts to the habitat of Pediocactus sileri have already been extensive and the reason why no
impacts to its critical habitat would occur is because no critical habitat was ever designated for
that species because the USFWS has had a policy of not designating critical habitat for cactus
species that now works to the detriment of this species. No direct impacts whatsoever should
occur to Pediocactus sileri nor to the often-thick biologic soil crusts upon which it frequently
depends. Like Petalonyx parryi, P. sileri has suffered significant losses already, not the least of
which relate to the development of the area near White Dome.

6504-74 Water Supply

Salvage and seed collection for these and other rare plants are inadequate conservation measures;
their occupied habitats must be protected.
6504-74

3.2.1 Water Supply, page 4.
“The WCWCD primarily derives their water supply from surface water
resources (Virgin River), although some groundwater sources provide a
portion of their supply. In addition, the UDWRe developed the Virgin River
Daily Simulation Model (VRDSM) to estimate reliable yield for WCWCD’s
supply. The VRDSM now includes a climate change component for the surface
water supplies. Vetting WCWCD’s supply information, therefore, included
reviewing the VRDSM assumptions and inputs, outputs, and resulting data.”
Coalition: The DEIS did not identify all potentially available sources in Washington County.
BOR must quantify the total available water supply and include reasonable increases in yield
from sources other than WCWCD’s supply (i.e., cities, irrigation companies, private landowners,
etc.). BOR believes Washington County’s water supplies are not secure, even though we have
dozens of wells, surface diversions, water retailers, and surface and underground reservoirs
within the 2,800 square miles of the Virgin River watershed not included in the DEIS’s water
supply analysis.
Handling the Demand with Local Supplies
UDWRe’s Water Needs Assessment 2011137 stated that the county by 2060 would grow to a
population of 860,378. However, over the years, population projections for 2060 have been
lowered to 468,830. Oddly, state studies have also continued to decrease local supply without
any explanation, perhaps to continue to justify a need for the LPP. Even though the population
projections fell almost in half, the proponents still claim they need the same amount of water.
The vetting by the BOR of assertions by the proponents is not evident in the DEIS.
Pertinent to that question is that UDWRe’s and WCWCD’s assessment that the water supply has
decreased substantially. Table 5, extracted from the Water Needs Assessment reports for 2008
and 2016, shows reported supplies in Washington County decreasing by more than 45,000 AFY
from 2008 to 2016. It appears that the 2008 WNA shows much more water available than 2016.
There are also gaps in the sources, such as Kolob Reservoir, Meadow Hollow Reservoir,
Gunlock to Santa Clara Pipeline, Quail Creek Reservoir Agricultural Exchange, and Sand
Hollow Well Field Expansion. Quail Creek & Sand Hollow Reservoir quantities have decreased
significantly since 2008, as has Sand Hollow Ground Water. The last column shows the

Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 79 of 186

cont'd T&E Species

6504
6504-74 6504-74
Continued

maximum of 2008 and 2016, with almost 180,000 AFY available. It is essential that BOR
demand that the LPP proponents explain in detail:
•

What are the storage constraints and why those cannot be overcome before approving the
LPP?

•

Why the potential reuse number has come down so much?

•

What happened to the water sources that appeared on 2008 water supply table but don't
appear on 2016 tables?

•

Why agricultural conversion is less in 2016 than in 2008 - land already developed? water
included in M&I numbers now?

Table 5. Water sources from Water Needs Assessments in 2008 and 2016.
Supplies (existing & potential)
Quail Creek & Sand Hallow
Reservoirs
Sand Hollow Ground Water
Kolob Reservoir
Meadow Hollow Reservoir
Cottam Well Field
Sullivan Well Field
Pintura Well
Diamond Valley Well
Kayenta (Ence Wells) System
Gunlock to Santa Clara PL
Toquerville Sec Water Sys
Ash Creek PL
Crystal Creek PL
Quail Creek Reservoir Ag Exch
Sand Hollow Well Field Expansion
Sand Hollow Recharge & Recovery
Cottam Well Maximization
Westside Arsenic Treatment
Subtotal WCWCD Sources
Municipal Supplies (2016 WNA)
Maximize Existing Wastewater
Reuse
Ag Conversion from Development
Existing Wastewater Reuse
Potential Future Wastewater Reuse
Total
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2008 WNA
(AFY)

2016 WNA
(AFY)

Max of
2008/2011

Culinary

29,500

24,922

29,500

Culinary
Culinary
Culinary
Culinary
Culinary
Culinary
Culinary
Culinary
Secondary
Secondary
Culinary
Culinary
Culinary
Culinary?
Culinary?
Culinary
Culinary

8,000
2,000
200
2,000
750

4,000

57,110
35,425

3,000
600
5,000
45,620
35,425

8,000
2,000
200
2,000
750
600
400
1,000
2,500
178
5,000
2,000
4,000
3,000
600
5,000
66,728
35,425

Secondary

1,700

7,300

7,300

Secondary
Secondary
Secondary

12,400

10,080

54,500
161,135

17,380
115,805

12,400
54,500
176,353

1,000
2,500
160
5,000
2,000
4,000
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600
750
600
400
730
178
2,840
2,000

Page 80 of 186

cont'd Water Supply

6504
6504-75

REUSE
The proponents have rejected reuse because of the cost of reverse osmosis (RO), but already
other areas are putting more effort into developing reuse facilities, some with different and less
expensive technologies. Altamonte, Florida has developed a reuse system138 that provides potable
water at half the cost of older RO technology, but the state and this DEIS continue to base the
high cost of conservation alternatives on the older, more-expensive RO process.
From PureAlta’s information sheet:
“Traditionally, Reverse osmosis (RO) membranes have been a component of
treatment systems used for the production of purified water; however, a concern with
RO is its high energy consumption along with the need to dispose of the concentrated
waste that is a byproduct of this treatment process. In order to mitigate issues
associated with RO, the City is testing the O3/BAF process which uses less energy,
does not produce a waste stream and successfully removes the similar trace organic
compounds as RO membranes.”

The “Framework for Potable Use in Florida”139 explains:
“The water present today is the same water as existed with the dinosaurs and
it will be the same water that exists with future generations. Whatever its
source, the technology exists to treat it for any purpose, including drinking.
“Potable reuse has emerged as a viable alternative water resource for some
entities because the cost of development of potable reuse has become
competitive with other alternative water sources such as brackish and saline
sources.
“The cost of producing potable reuse has become comparable to the costs
associated with some of the other water supply alternatives, allowing potable
reuse to emerge as another viable alternative water supply source in Florida.”
In June 2019, Mayor Dawn Ramsey of South Jordan City presented information to Governor
Herbert’s Executive Water Finance Board regarding South Jordan’s water reuse project140. South
Jordan is the 12th fastest growing city in America, and as with all cities, water is important. Her
presentation emphasized that States country-wide are working to provide the necessary
regulatory framework for potable reuse. A South Jordan team toured projects in California and
Arizona to study reuse generally and Texas where they are employing reuse projects to
supplement their drinking water supply. They found the system used in Altamonte, Florida, to be
very innovative and a cheaper reuse project. South Jordan has fashioned a reuse pilot project on
Florida’s system. Mayor Ramsey emphasized in her presentation that:
“The project received a 2018 Market-Changing Water Technology award from
the International Water Association in Tokyo, Japan, and was the only pilot
honored from the U.S. The project also won the 2017 WateReuse Innovative
138. https://www.altamonte.org/DocumentCenter/View/5245/pureALTA-Info-Sheet
139. http://www.watereuseflorida.com/wp-content/uploads/Framework-for-Potable-Reuse-in-Florida-FINAL-January-2020web10495.pdf
140. https://www.utah.gov/pmn/files/505541.pdf
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Project of the Year at the nation’s preeminent water reuse conference in
Phoenix, Arizona.”141
Colorado has also made great strides in water reuse to bolster their water resources. Their 2017
“A Survey of Key States’ Regulatory Approaches to Water Reuse”142 reports:
“Drivers for reuse vary among and within states. Frequent motivators include
drought resiliency, addressing water scarcity, increasingly stringent effluent
discharge requirements, cost-competitiveness, and resource sustainability. As
an inland state with a rapidly growing population and limited new water
supply options, reuse is an increasingly cost-competitive means of stretching
water supplies in Colorado to meet greater demands. In contrast, Florida is a
coastal state, but it also has water supply concerns. In Florida significant
concerns about environmental impacts to groundwater and coastal waters
have led to mandatory reductions in effluent discharges through ocean
outfalls, helping drive reuse in that state. While specific drivers among states
may vary, all states surveyed are experiencing a growing interest in reuse
including potable water reuse.” (emphasis added)
In an interview with the Public Policy Institute of California143 University of New Mexico
professor and co-author of Science Be Dammed, John Fleck, was asked, “What are the main
reasons Californians are using less Colorado River water?” He described the experience of
California’s Metropolitan Water District (MWD):
“There was a lot of progress in conservation during the latest drought, and
even after it ended. We’re seeing a lot more effective use of water in the basin,
with a growing emphasis on groundwater recharge, stormwater capture, and
reuse efforts.” (emphasis added)
Figure 3, a table reproduced below from Western Resource Advocates’ 2016 submittal144 to the
Federal Energy Regulatory Commission regarding the proposed LPP shows that with reuse our
county’s secondary water supply is projected to include up to 27,620 AFY reuse water much of
which can be converted to potable—although this 27,620 AFY number may decrease with lower
population growth and reduced water use due to conservation.

141. https://www.altamonte.org/754/pureALTA
142. https://westernresourceadvocates.org/publications/a-survey-of-key-states-regulatory-approaches-to-water-reuse/
143. Public Policy Institute of California, interview with John Fleck, author of Science be Dammed, How ignoring Inconvenient
Science Drained the Colorado River, March 2, 2020, at: https://www.ppic.org/blog/why-the-big-drop-in-californiascoloradoriver-water-use/
144. WRA, “Comments on the Preliminary Licensing Proposal for the Lake Powell Pipeline, Project No. P-12966-001”,
February 29, 2016, at: https://elibrary.ferc.gov/idmws/file_list.asp?accession_num=20160301-5013.
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Figure 3. Washington County water supplies acknowledged by WRA.
The Local Waters Alternative reuse volume shown in Figure 4 reflects the lower level of water
reuse under a 1 percent conservation scenario. Agricultural land transfer and conversion due to
growth is predicted to be greater than what was predicted in Draft Study Report 19145—10,080
AFY.

Figure 4. LWA's future water supplies with lower reuse due to conservation and reasonable
agricultural water transfers.

145. https://conserveswu.org/wp-content/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf.
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One would think with all the good reuse projects across the country that Utah would be on board.
However, in 2006, the same year the Lake Powell Pipeline Development Act was passed, Utah’s
Reuse Act146 was revised, making reuse project approval more difficult.
Prior to that, in 2005 ”Water Reuse In Utah”147 was published by the Utah Division of Water
Resources (overseen by LPP proponent UBWR) and stated:
“Most of the easily obtainable sources of water have already been developed,
and in some areas, other than potential water reuse projects, only large transbasin diversions remain to meet future increases in demand. The population of
the state is increasing, and as a result, water demand continues to rise. The
potential for water reuse to meet some of this demand is promising and
implementation of reuse is already occurring. Eventually, water reuse will
become an essential element of many communities’ water supplies.
Consequently, the question with respect to water reuse is not if it will become
commonplace, but when and how much.” (emphasis added)
In spite of this acknowledgement, the Reuse Act148 was changed in 2006 and the Proponent
moved full speed ahead with their effort to secure Lake Powell water and pushed the Utah
legislature to pass the Lake Powell Pipeline Development Act.149
Table 1.2-1 Water Supply and Demand Figure shown below indicates that 184,513 AFY of water
would be needed by 2060, but that’s driven by an artificial demand to serve the additional
population in 2075, and an excessive “system loss” factor of 15.4 percent. The 98,727 AFY
shown for the Median climate change type would serve a population of nearly 600,000 at a usage
of around 150 gpcd, but the Proponent’s usage by 2060 would be 240 gpcd—far more than
necessary and more than is being used currently by other desert communities. The 98,727 AFY
does not include agricultural conversion above 10,080 AFY—water that the Local Waters
Alternative forecasts will only increase as Washington County grows. It also does not include the
additional resources from reuse opportunities mentioned earlier.

146. https://le.utah.gov/xcode/Title73/Chapter3C/C73-3c_1800010118000101.pdf.
147. https://water.utah.gov/wp-content/uploads/2019/12/Water-Reuse-in-Utah-Water-Resources-2005.pdf.
148. https://le.utah.gov/xcode/Title73/Chapter3C/C73-3c_1800010118000101.pdf.
149. https://le.utah.gov/xcode/Title73/Chapter28/C73-28_1800010118000101.pdf.
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Figure 5. Water Supply and Demand from WCWCD.
In fact, UBWR’s 2016 Water Needs Assessment150 shows the limitations to Washington
County’s current reuse and its maximum annual yield of only 7,800 AFY is far less than even the
16,900 AFY amount that the Local Waters Alternative shows, which includes additional supplies
resulting from 1 percent conservation per year providing less water for reuse.
Reuse offers significant opportunities for Washington County’s future.
6504-76

3.2.2 Water Demand, page 4.
“Base annual water demand was based on population projections from the
University of Utah Kem C. Gardner Policy Institute (Gardner Institute 2017).
Other factors were included as well for the WCWCD, including water usage
rate (gallons per capita per day [gpcd]), conservation, system loss, and a 15year reserve planning buffer. Factors for KCWCD were the same except for
conservation and the lack of a 15-year buffer. Vetting demand information,
therefore, included determining whether estimates and the approach (e.g., rate
of conservation, inclusion of a reserve buffer) were reasonable in light of the
Districts’ need to provide reliable water supplies to customers in their service
areas and also plan against uncertainties related to climate change, reductions
in water quality, reliance on a single source, unexpected population growth or
economic expansion, and potential interruptions in supply.”
Coalition: The DEIS explains on page 245 that water use will go down by 24 percent due to
price hikes, so water needs will be much lower. However, this isn’t reflected in the DEIS
analysis. The proponents assert without evidence that conservation gains below 240 GPCD
cannot be considered after 2045, again perhaps to show a need for LPP. Further, the reduced
demand as a result of increased water pricing will further lower use, which will make it more
difficult to pay for the LPP.

150. https://conserveswu.org/wp-content/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf.
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The DEIS contradicts the proponents’ assertion in this section. It states:
“Additional Potential Effects, DEIS page 245.”
“Assuming a long-run price elasticity of demand for domestic water supply of 0.65, a 5.2 percent annual increase in water prices and an assumed increase in
retail water charges over 30 years would result in a 3.38 percent annual
decrease in water use per user. The Kem C. Gardner growth projection for the
number of households to 2065 in Washington County was an average annual
growth rate of 2.536 percent. Therefore, the combined effects of an increase in
water prices and growth in the number of households at the above rates would
lead to a decrease in overall demand of 24.7 percent. The No Action
Alternative would result in less water for future use.”
Washington County’s Local Water Demand (Use)151
Washington County’s water use is excessive by the standards of western states. Figure 5,
reproduced from the Utah Legislative Audit report in 2015, shows Utah’s water use is the highest
among the western states.152

151. M&I: Municipal and Industrial = Residential + Commercial + Institutional + Industrial, both culinary and secondary; all
human water use excluding agriculture (crops and stock), which is all secondary. Almost all Washington County M&I use is
metered; however secondary water is not.
152. Office of the Legislative Auditor General, Audit Report No. 2015-01, "A Performance Audit of Projections of Utah’s Water
Needs," page 28, at: https://olag.utah.gov/olag-doc/15_01rpt.pdf.
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Figure 6. Comparison of water demand among western states.
A Washington County Water Conservancy District (WCWCD) June 2018 press release revealed
that our 303 gallons per capita per day (GPCD) breaks down this way: 153
“The data reports that Washington County residents used 143 gallons per
person daily (also known as GPCD – gallons per capita per day). Factoring in
all potable water use (second home, commercial, institutional and
industrial), the total was 231 GPCD. Unlike most other cities and states, Utah
reports secondary (untreated) and reused water in its total GPCD numbers.
Most of Washington County’s secondary water (72 GPCD) is used to irrigate
parks, cemeteries, and golf courses.” (emphasis added)
They estimated that 70 GPCD of the county’s culinary treated water use was applied to
residential landscaping. Dennis Strong, former director of the Utah Division of Water Resources,
said in a video that if people in Southern Utah changed their landscaping, they wouldn’t need the
LPP.154

153. WCWCD, Press Release, June 15, 2018, at: https://www.wcwcd.org/wp-content/uploads/2018/06/2015-Water-UseNumbers.pdf.
154. Utah Rivers Council, video recording, at: https://m.youtube.com/watch?v=oY_KXDS6hbQ.
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The state and WCWCD assert that mandating conservation would severely restrict outdoor
watering, which would impact the region’s economy, environment, quality of life, and tourism.
The Coalition does not see it that way nor, apparently, do other desert cities that have vibrant
economies with tourism while continuing to reduce their water demand through effective
conservation, and which use less water now than the state plans for our area in 2065.
Colorado River water diversions by Nevada, Arizona, and California have been declining, even
as populations are increasing; even in St. George, increased population has used less water per
capita over the past five years without any severe water conservation efforts.
The BOR has not considered new circumstances or technologies that can save water or yield
more water from existing sources.
Washington County Water Demand – An Outside Analysis
Conserve Southwest Utah hired Peter Mayer of Water Demand Management, LLC (WaterDM)
to analyze the DEIS regarding its assertions concerning water demand.155 (See full report
Appendix D.)
WaterDM is based in Boulder, Colorado, and is a water consulting firm providing expertise and
services in the following areas:
•

Municipal and industrial water use, research, and analysis

•

Water conservation and demand management planning and implementation

•

Integrated water resources planning

•

Water loss control

•

Analysis of municipal water rates and rate structures

•

Drought preparedness and response

•

Demand forecasting

•

Evaluation of changes in demand

•

Statistical analysis of water demand and modeling

•

Meter technology implementation

•

Meter and service line sizing

After reviewing the DEIS, WaterDM found the DEIS was deficient because the future water
demand forecast for Washington County is grossly inflated for the following reasons:
1. A population forecast that increases by 293%;
2. An excessive level of per capita water use that would make Washington County water users
among the highest in the US;

155. Mayer, P., “Expert opinion and analysis regarding water demands and statement of need for the Lake Powell Pipeline
Project DEIS”, September 4, 2020, Denver, Colorado, memorandum to Conserve Southwest Utah, at:
https://www.waterdm.com/.
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3. Improper inclusion and inflation of raw secondary irrigation water in the forecast by adding
secondary irrigation company water to GPCD.
4. A 15.4% water loss factor which never improves and thus wastes approximately $300 million
in value of the $2 billion-dollar project.

Per Capita Use Forecast
As part of the DEIS forecast, per capita water use (inclusive of all uses except system
losses) starts at 302 gpcd in 2015 and is reduced by 20% to 240 gpcd by 2045. After year
2045 there are no additional efficiency improvements and gpcd is forecast to remain at
240 gpcd through 2075. The reasonableness of this forecast must be considered in the
context of changes in water demands that occurred over the past 25 years and
comparisons with other water providers in the Western US.
System Per Capita
Annual system per capita use is calculated by taking the total volume of water produced
in a year for a water system and dividing that volume by the population and the number
of days. Water production volumes are usually measured at water treatments plant before
water is put into the distribution system and thus system per capita use typically includes
system water losses that occur as water is transported to customers. The per capita use
values presented in the DEIS are inclusive of all water use (residential, commercial,
irrigation, etc.) with the notable exception of system water losses which the DEIS
separates into a separate category.
Per Capita Use Has Declined Nationally
The US Geologic Survey publishes national water use data every five years and Figure 7
shows the public supply withdrawals in the US and population for 1950 – 2015, the most
recent year for which data are available. Public supply withdrawals peaked in 2005 and
declined in 2010 and 2015.
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Figure 7: US Public Supply Withdrawals and Population, 1950 – 2015
Figure 7 shows the same US public supply withdrawals along with the average annual
gallons per capita per day. Nationally, per capita use peaked in 1985 at about 184 gpcd
and by 2015 had declined to 140 gpcd. The DEIS forecasts the 2075 gpcd in Washington
County to be 71% higher than the national average in 2015.

Figure 8: US Public Supply Withdrawals and GPCD, 1950 – 2015
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 90 of 186

cont'd Water Resources

6504
6504-76 6504-76
Continued

Residential water use in Utah remains among the highest in the US according to the
USGS as shown in Figure 9 which was prepared by the City of Tucson to understand how
water use around the western US compares. This suggests Utah as a state, and
Washington County as the highest water using region in the state, both have ample room
for increased efficiency in the future. Downstream users on the Colorado River like
California, Arizona and Nevada are paying attention. Water efficiency in the norm up and
down the Colorado River basin as supplies have dwindled as a result of drought and
climate change.

Figure 9: Comparison of per capita residential water use in the US, 2015.156

Per Capita Comparisons Show High Usage in Washington County
To better understand the scale of the forecast gpcd values in the DEIS, these data were
compared against per capita use from cities that participated in the 2016 Residential End
Uses of Water Study.157 Per capita use was calculated for this study using the same
approach as the DEIS with water losses explicitly excluded, but all other uses
(residential, commercial, irrigation, etc.) included. The most “apples to apples”
comparison of gpcd is to compared potable gpcd and this and other comparisons are
presented in Table 6. In 2015, even potable water use by itself in Washington County
averaged 231 gpcd, placing it among the highest levels of per capita use of comparable
western cities as shown in Table 2.
It should be noted that most western cities have concluded that such a high levels of per
capita water use are unsustainable (not to mention expensive) in arid environments and
they have all implemented metering, conservation pricing and various other water
156. Making Action Possible for Southern Arizona, “Residential Water Use”, accessed September 5, 2020 at:
https://mapazdashboard.arizona.edu/infrastructure/residential-water-use.
157. DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2. Water Research
Foundation. Denver, CO.
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efficiency programs to reduce demand extend existing supplies. The DEIS in recognition
of this, applies a steady reduction factor until a 20% reduction is achieved in 2045.
Even with the conservation factor applied, DEIS forecast total per capita use for
Washington County in year 2075 is higher than any utility that participated in the 2016
Residential End Uses Study, including Scottsdale Arizona which in addition to having
high water use also has a well-funded and staffed utility sponsored water efficiency
program.158

158

https://www.scottsdaleaz.gov/water/rebates
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Table 6. Per Capita Comparisons
Population

GPCD

Washington County WCD - 2015 potable + secondary + water loss

Agency

151,360

348.2

Washington County WCD - 2015 potable + secondary
Washington County WCD - 2075 potable + secondary + water loss
forecast
Scottsdale, AZ – 2010 potable

151,360

302.0

594,660

277.0

217,385

273.1

Henderson, NV – 2010 potable

277,502

256.9

Washington County WCD - 2075 potable + secondary forecast

594,660

240.0

Washington County WCD - 2015 potable

151,360

231.0

Colorado Springs, CO – 2010 potable

441,000

212.3

Washington County WCD - 2075 potable forecast

594,660

190.0

Fort Collins, CO – 2010 potable

129,000

157.9

Denver, CO – 2010 potable

1,174,000

156.7

Tacoma, WA – 2010 potable

317,450

150.0

Otay, CA – 2010 potable

198,616

149.9

Tucson, AZ – 2010 potable

545,975

144.0

Mountain View, CA – 2010 potable

72,800

132.6

Aurora, CO – 2010 potable

325,078

126.6

Austin, TX – 2010 potable

886,768

121.9

1,312,000

118.2

91,416

115.0

San Antonio, TX – 2010 potable

1,360,000

105.7

Philadelphia, PA – 2010 potable

1,500,000

104.5

Chicago, IL – 2010 potable

5,300,000

98.4

Sacramento, CA – 2010 potable

430,437

91.4

Portland, OR – 2010 potable

915,800

61.0

San Diego, CA – 2010 potable
Santa Barbara, CA – 2010 potable

Sources: Table 6.2-2 Future Water Requirements of the Washington County Water Conservancy District.,
DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2. Water
Research Foundation. Denver, CO

Water Efficiency Impacts Not Considered After 2045
The forecast for Washington County in year 2075 would place its water use among the
very highest water using communities in the western US today and in the future. With the
Lake Powell Pipeline, Washington County must necessarily also have high water rates. A
strong price signal through rates is proven effective at reducing consumption, even in
communities with second homes and significant volumes of irrigation. Yet the DEIS
shows no efficiency improvements or demand reductions in Washington County for a 30year period.
It is unclear why efficiency improvements are stopped in 2045. This is neither
reasonable, nor realistic particularly given the anticipated impacts of climate change
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which will drive up the cost of providing water and will reduce supplies. All of the new
demand in Washington County will come from new residents and new buildings that will
be constructed in compliance with modern plumbing codes and standards. These national
codes and standards, such and the 1992 Energy Policy Act require that all toilets sold in
the US use 1.6 gallons per flush or less. Stores like Home Depot only offer EPA
WaterSense certified toilets use at 1.28 gallons per flush or less. New buildings will
necessarily be more water efficient that old buildings. Assuming future water use in 2075
will be the same as it was in 2045 without efficiency improvement is not reasonable and
not a sound basis for least-cost infrastructure planning.
Recent failures of demand forecasting (discussed below) have exposed demand
forecasting methods that fail to include long term efficiency improvements and thus
water efficiency and efficiency improvement are now standard consideration for most
demand forecasts. These forecasting failures have been largely due to inflated future per
capita demands and inflated population forecasts – two problems clearly evident in the
DEIS.
The changes and efficiency improvements that have been made in indoor residential
water use are documented in research conducted by the Water Research Foundation and
documented by the American Water Works Association. A summary is presented in
Table 7. These data shown that modern, water efficiency homes in the US will use about
40 gpcd indoors. In the future they could use even less.

Table 7. Summary of per capita use from Residential End Uses of Water Studies
(REUWS) (gallons per capita per day)
Toilet

18.5

14.2

7.7

15

9.6

4.4

Faucet

10.9

11.1

8.1

Shower

11.6

11.1

11.0

Dishwasher

1.0

0.7

0.5

Leak

9.5

7.9

5.0

Bath

1.2

1.5

1.5

Other

1.6

2.5

1.6

Indoor Total

69.3

58.6

39.8

Clothes Washer

Sources: Mayer, P.W., W.B. DeOreo, et. al. 1999. Residential End Uses of Water. American Water Works
Association Research Foundation, Denver, CO.; DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016.
Residential End Uses of Water, Version 2. Water Research Foundation. Denver, CO; W.B. DeOreo, A. Dieteman,
T. Skeel, P. Mayer, et. al. 2001. Retrofit Realities. Journal American Water Works Association, March 2001.

A major emerging trend in water utilities in the use of advanced metering infrastructure
(AMI) to detect customer leaks and alert customers about abnormal usage. Recent
research has shown that these programs are capable of reducing customer-side leakage by
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about 50%.159 As the cost of water increases over the next 50 years, outdoor use will
become more and more expensive and landscaping will be adapted accordingly.
6504-77

Secondary Water Use Improperly Forecast
Baked into the DEIS demand forecast is a substantial component of secondary water
use…secondary water use accounts for about 20% of 2015 demand once water losses are
included.
Secondary water is defined as “non-potable or untreated water that does not meet EPA
Safe Drinking Water requirements. Generally, irrigation and canal companies deliver
secondary water through open ditch systems or pressurized pipelines for irrigation of
lawns, gardens, landscape, parks, cemeteries, golf courses, and other open areas.”160
Because secondary water use is imbedded into the 2015 water demand of 302 gpcd (71
gpcd is secondary water), secondary water demand is necessarily increased throughout
the 60-year forecast. In Washington County today, most of the secondary water is
supplied by irrigation companies with limited water rights about 8,450 AFY. These
supplies cannot possibly grow proportionally with population into the future as
shown…yet they have been improperly imbedded into the 2015 baseline demand.
Even with the 20% conservation factor applied through 2045, secondary water use must
necessarily increase through the demand forecast and after 2045 because of the
forecasting method used. This is not reasonable. The LPP should not be constructed to
provide secondary water use for irrigation, rather the project is only properly considered
as a potable supply. Use of secondary water is seasonal, thus including it as part of the
annual gpcd is misleading from the perspective of supply timing as well.
Secondary water is a separate supply and thus demand for secondary water should be
determined distinctly from the potable demand into the future. Lumping them together, as
has been done in the DEIS, is improper from multiple planning and forecasting
perspectives and should be corrected. WaterDM estimates that including secondary water
in the demand forecast has improperly inflated per capita demands in the DEIS by at least
20%.
To correct this problem, the DEIS forecast should separate the irrigation company
secondary water use of 8450 acre-feet. If secondary water use is projected to increase in
the future it should be capped at a volume commensurate with the available surface water
rights that could be used for this purpose.
The DEIS should be corrected and the Bureau of Reclamation must clarify to what extent
secondary water of the irrigation companies will not be carried in the projection for the
need for Lake Powell Pipeline. The cost of secondary water is generally much lower than
for potable water and it is not clear how the economics of the $2 billion Lake Powell
Pipeline work if 20% of the supply is sold at secondary water rates not to mention 15.4%
of the supply lost to leakage.
159. San Francisco Water Power Sewer, Leak Alert Program”, accessed September 5, 2020, at:
https://sfwater.org/index.aspx?page=947.
160. 2015 Municipal and Industrial Water Use Data. 2020 version 3, Division of Water Resources, page 5, at:
https://water.utah.gov/wp-content/uploads/2020/07/2015WaterDataV3.pdf.
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Coalition: The Coalition identified that secondary water use did not grow with the population in
our past FERC comments in LPP Scoping Document 2 in 2011.161
For example, a review of earlier UDWR water use reports from 1998-2015 reveals that
secondary use has not appreciably increased, even though the population has doubled. Table 8,
from an analysis by Conserve Southwest Utah, shows estimates of secondary water use in
Washington County, population, and source of information.
Table 8. Estimates of secondary water use and population in Washington County, 1998-2015.
Year

1998

2005

Secondary Water
Use
(AFY)
Residential 4,510+
Commercial 1593.1+
Institutional 4483=
Total 10,587
7,445.5

2010

8504.9

2015

Residential 2,750 +
Commercial 1,144 +
Institutional 8,450 =
Total 12,346

Population

78,800

127,090

151,360

Reference
Boyle Engineering Corporation, “Water Supply Needs for
Washington and Kane Counties & Lake Powell Pipeline Study”,
1998. 162
Division of Water Resources, “Municipal and Industrial Water
Supply and Uses in the Kanab Creek/Virgin River Basin,” Table
16, p. 41, Table 17 p. 42 163
UDWRe “State of Utah Municipal and Industrial water Supply and
Study Summary 2010”164
“2015 Municipal and Industrial Water Use Data, 2020 version 3,
Utah Division of Water Resources “165

The 2015 secondary water data for institutions of 8,450 AFY166 is provided by irrigation
company water shares. This is why it doesn’t increase with the population and, therefore, it
should be deleted from the GPCD because it inflates the need for the LPP.
The Utah Division Water Resources explained the problem of not having accurate data on
secondary water use in 2011 Water Needs Assessment:
“4.1.4.2 Secondary Water Supplies [pages 4-12]
“A number of irrigation companies deliver secondary water to most of the
M&I systems in Washington County. While the 2005 secondary water use data
published by DWRe are considered reliable due to the significant validation
161. “Lake Powell Pipeline Coalition’s Comments on Proposed Study Plan and Scoping Document 2”, accession no. 200811195130 (November 19, 2008), pages 23-26, at: https://conserveswu.org/wp-content/uploads/2012/04/scoping-2-comments-final.pdf.
162. Boyle Engineering Corporation, “Water Supply Needs for Washington and Kane Counties & Lake Powell Pipeline Study”,
p. 1, 19,21. December 1998, Table 2.2, Table 2.3, at: https://conserveswu.org/wp-content/uploads/2020/07/Boyle-report-WaterNeeds-Assessment-1998.pdf.
163. Division of Water Resources, “Municipal and Industrial Water Supply and Uses in the Kanab Creek/Virgin River Basin,”
Table 16, p. 41, Table 17 p. 42 , at:https://conserveswu.org/wp-content/uploads/2020/07/DWR-secondary-water-supplies2005.pdf.
164. Utah Department of Water Resources, State of Utah Municipal and Industrial Water Supply and Study Summary 2010,
Table 2-24, page 135, at: https://conserveswu.org/wp-content/uploads/2020/07/DWR-MI-water-use-2010.pdf.
165. 2015 Municipal and Industrial Water Use Data. 2020 version 3, Division of Water Resources, page 147, at:
https://water.utah.gov/wp-content/uploads/2020/07/2015WaterDataV3.pdf.
166. Ibid.
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process followed, reliable data for previous years are not available with
enough frequency to assess possible trends in use within the District or on a
per capita basis. In 2005, total secondary water use by M&I systems in
Washington County was about 7,450 ac-ft (DWRe 2009b).”167
The State of Utah’s Office of the Legislative Auditor General, completed a Performance Audit of
Projections of Utah’s Water Needs, May 2015, and pointed out the problem with counting
secondary water from irrigation companies statewide. The Auditors report also shows the
problem with the state adding on 55 gpcd as a standard for secondary water without justification
throughout the state.168 They wrote: 169
“Volatility in the reported secondary water use raises doubts about the
comparability of past water studies. It also raises questions about the accuracy
of the report that water use has declined by 18 percent from 2000.”
“Figure 2.4 [from UDWRe] shows large fluctuations in secondary water use
(shown in blue) during 2000, 2005, and 2010. It shows that the secondary
water use in 2000 was 55 gpcd. This is the difference between the year 2000’s
total water use of 293 gpcd and the potable use of 240 gpcd. In 2005, that
reported secondary water use rose to 70 gpcd. Then it declined to 55 gpcd in
2010. These swings in the reported use are explained, in part, by the use of
different methods to estimate secondary water use.”
The Auditor’s report explained its concerns with the accuracy of accounting for secondary water
statewide by referring to Figure 10 below (their Figure 2.4).170

167. Utah Board of Water Resources, Water Needs Assessment, Draft March 2011, page 4-12, at: https://conserveswu.org/wpcontent/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf
168. “State of Utah Municipal and Industrial Water Supply and Use Study Summary” 2010, page xvi, of the total, 185 is potable
and 55 gpcd is non-potable.
169. Office of the Legislative Auditor General, State of Utah A Performance Audit of Projections of Utah’s Water Needs, May
2015, Chapter II Reliability of Water Use Data Needs to Improve, page 25 at: https://le.utah.gov/audit/15_01rpt.pdf.
170. Ibid, page 22-23.
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Figure 10. Methods Used for Estimating Secondary Water Add Uncertainty in the Accuracy of Utah’s
Water Use Projections.

Figure 11 (from their Figure 3-1, Page 3-2171) shows how the same 55 gpcd is added to per capita
use in Washington County in 2010. The per capita use is explained:
“Section 3.2.1 WCWCD 2010 Per Capita Water Use, page 3-2, 2015
“In 2010 the per capita water use in the WCWCD service area was estimated
to be 325 gpcd. Figure 3-1 above shows that 270 gpcd was culinary water and
55 gpcd was secondary untreated water. Residential use contributed 156 gpcd,
and commercial, institutional and industrial (CII) use contributed 169 gpcd.
CII includes use from second homes.” [emphasis added]

171. Utah Division Water Resources, Water Needs Assessment, p.3-2, 2016, at https://conserveswu.org/wpcontent/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf
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Figure 11. Secondary water added to residential in 2010 (reproduced from UDWRe Figure 3-1.

Cities reported their irrigation company water shares for their secondary use, and that is why the
amount of secondary water use was so similar over the years. Weber County found after they
simply metered secondary water—without changing any pricing—homes used 30 percent less
water.
This information indicates secondary water shares of the irrigation companies do not increase
with population growth. Thus, it is not justified to add 73 gpcd of secondary use in per capita use
for 50 years, because it distorts the need for water. The secondary use is also seasonal, and not
used 365 days a year. Since the institutional water users are using the most secondary water
8,450 AFY and do not pay any property taxes for water, or increase water rates, or added
surcharges, this puts more of the cost burden paying for the LPP’s water on residents and
businesses. Also, irrigation companies would not have any fees to help pay for the LPP, and
again the LPP’s costs falls more on the residents and businesses to pay for the LPP.
The DEIS is not sufficient because it is using the wrong information by including the irrigation
company water shares that improperly inflate the GPCD demand for the LPP.
WaterDM Concurs that Future Per Capita Use Improperly Inflated

6504-78

Again, from Water DM’s analysis:
If more than 500,000 people live in Washington County Utah in 2075 and use an average
of 277 gpcd (including water losses) it will be one of the most water-inefficient
communities in America in that year or any year. It is not reasonable to plan for such
inefficiency and profligate water use.

Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 99 of 186

6504
6504-78 6504-78
Continued

The future per capita use presented in the DEIS has been improperly inflated given that
30 years of potential efficiency gains are ignored, secondary water use is incorrectly
included and allowed to increase, and water loss is never addressed.

System Loss Forecast
In the DEIS, a 15.4% water loss factor is applied each year to account for real losses in
the system. The 15.4% water loss factor, presumably based on current water loss rates,
does not change over the 60-year period of the forecast and is applied to both potable and
secondary water use. [T]he DEIS predicts real annual water losses (e.g. the physical
loss of water from the system) of more than 24,000 AF by year 2075, which is an
astonishingly high volume and more than the potable demands of the commercial and
industrial sectors combined.
The Lake Powell Pipeline is $2 billion dollar project and the DEIS forecast states that
15.4% of the product or value delivered through this LPP will be lost each year. This
implies that approximately $300 million in value of the $2 billion dollar project will be
wasted over the life of the project. This is an outrageous, wasteful, and completely
unreasonable assumption to foist upon water rate payers in Utah. The economic
consequences of $300 million in water losses are simply too large to ignore. State and
national policies are increasing accountability for water loss and requiring utilities to
reduce real loss to the extent it is economically reasonable. In 2020, Utah passed HB 40
which will improve water loss accounting across the state.172 This increased scrutiny of
water losses will certainly apply to Washington County as well.
The starting point for water loss in Washington County, 15.4%, is an extremely high
level of real losses for a system to endure. For many years an industry rule of thumb was
that anything above 10% “unaccounted for water” constituted a real problem. Over the
past 20 years water loss accounting has improved and advanced which has improved
understanding of typical water loss rates, which vary tremendously depending upon the
age of a water system. Properly designed and installed new distribution systems have
lower levels of loss than older water systems and managing system pressure has a
significant impact.
It is unreasonable that water loss levels for Washington County to do not improve over
time in the DEIS forecast. This implies that this high level of waste and loss is both
tolerable and acceptable and affordable, none of which is true. More properly, the DEIS
forecast should show a decreasing level of water loss over time until a level below 10% is
achieved. A level of 6% - 8% would not be an unreasonable target for a well-managed
system with many new components based upon my experience. Maintaining a loss level
of 15.4% unreasonably and unnecessarily inflates the final demand forecast by at least
5.4% - 9.4%.

172. Utah Legislature, H.B. 40 Water Loss Accounting, 2020 General Session, at:
https://le.utah.gov/~2020/bills/static/HB0040.html
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Population Forecast
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The single most significant aspect driving future demand in the DEIS forecast is
anticipated population growth in Washington County. The DEIS population forecast is
based on state forecasts developed by the Kem C. Gardner Policy Institute,173 but extends
the Gardener forecasts another 10 years to 2075. This DEIS forecast shows that
population of Washington County in 2075 bill be 594,660 people, a 293% increase over
60 years. The Gardner forecasts show Washington County to be the fastest growing
county in Utah over the next sixty years. If realized, Washington County will be the most
populated stretch of I-15 from Las Vegas to Provo.
The rate of population growth starts at a rip-roaring 3.4% per year and reduces by about
50% finishing the 60-year forecast in 2075 at a still remarkably high growth rate of 1.7%
per year. It is interesting to note that the DEIS population forecast extends 10-years
beyond the 2017 published Gardner Institute forecasts, adding more than 94,000 people
during from 2065 – 2075. It is unclear if this the additional 10-years of population growth
was prepared by the Gardener Institute or if it simply extends their forecast.
I have reviewed numerous population forecasts over my 25-year career, but I have
seldom encountered a growth forecast as aggressive as the one presented in the Lake
Powell Pipeline DEIS. The level of growth projected would create a community the size
of Tucson, Arizona, Fresno, California, or Albuquerque, New Mexico in Washington
County by 2075. Even spread out across the county, this would represent a tremendous
level of growth across what is now a largely rural area. What is the expected economic
driver for this exceptional level of growth?
It is rare in the US for an isolated region to experience a 293% growth surge without a
corresponding economic driver. For example, Gilbert Arizona, one of the fastest growing
communities in the US over the past 30 years saw growth driven by technology
companies and large businesses that chose to locate nearby. What will drive a similarly
high level of growth to Washington County? Tourism to Zion National Park and other
attractions in the region may be part of the answer, but certainly not all so it remains
unclear what will drive the 293% growth projected for 65 years in Washington County. It
seems likely that the population forecast has also been inflated.
An inflated future population results in an inflated future demand forecast. It seems quite
possible that the population forecast presented for Washington County is unrealistic and
the future population will more likely be much lower. Data and information supporting a
293% population growth has not been offered to my knowledge. Support for a population
forecast with an escalating growth rate has not been offered and the DEIS population
forecast extends ten years beyond forecasts published by the Gardner Institute.

Inflated Demand Forecasts, Costly Decisions

6504-81

The factors that combine to create a greatly inflated demand forecast in the DEIS are not
unique. Water utilities have struggled with making accurate demand forecasts since the

173. Utah's Long-Term Demographic and Economic Projections Summary. July 2017. Principal Researchers: Pamela S. Perlich,
Mike Hollingshaus, Emily R. Harris, Juliette Tennert & Michael T. Hogue
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mid-1980s when federal plumbing codes and energy standards began reducing the water
used for toilets, showers, faucets, clothes washers, dishwashers, and more.

6504-83 Water Resources

An August 2020 report found that California water providers consistently inflated
forecasts of future demand even as they tried to incorporate the impacts of efficiency. On
average, the report found water suppliers projected that per capita demand would decline
by less than one percent per year; actual per capita demand declined twice as fast.174 The
report states:
“Urban water suppliers routinely overestimated future water demand,
projecting increases in water demand even as actual demand declined. The is
largely due to inflated estimates of future per capita demand, although
overestimates of population are also a contributing factor.” (p.8)
The consequences of an unrealistic and inflated demand forecast can be significant and
can impact a community for years to come. The report states:
“Overestimates of future water demands have important implications for local
communities and the state. Specifically, they can result in unneeded water
supply and treatment infrastructure, higher costs to ratepayers, and
unnecessary adverse environmental impacts.” (p.8)
The consequences of the inflated water demand in the DEIS include all of the problems
noted by the Pacific Institute – over-sized expensive infrastructure, higher costs to rate
payers, and unnecessary environmental impacts. Even if the LPP is constructed and the
full population forecast appears, future per capita use is likely to be substantially lower
than forecast in the DEIS. An unrealistic population forecast, and unreasonably high
levels of water loss compound the problem and further inflate demands to unrealistic
levels compared with communities across the western US.
6504-83

3.2.3 Water Needs, page 4.
“The future water need (or supply deficit) in each Participant’s service area
was calculated by subtracting the estimated water supply in 2060 from the
estimated water demand in 2060. Adding the water needs together provided
the amount of water needed for the overall Proposed Project. After calculating
the future water need, the amount of LPP water allotted to each Project
Participant was applied to their respective deficits. This identified the
contribution of the Proposed Project to satisfying the water supply deficit and
whether a deficit remained or if the Proposed Project would result in a
surplus. Vetting this portion of the process was simply a determination that the
correct mathematical operations were used.”
Coalition: We describe in our comments that there is not a deficit because the proponents try to
increase the need for the LPP. The BOR allowed the proponents to artificially inflate
Washington County’s need for water to justify the need for the LPP; therefore, the BOR

174. An Assessment of Urban Water Demand Forecasts in California. August 2020. Pacific Institute. Oakland, CA.
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decisions were based on the wrong information. The DEIS needs to be updated with the correct
information.

6504-84 Water Resources

The BOR bases its purpose and needs on the proponents’ unsupported assumptions, including the
introduced an arbitrary 15-year water supply “reserve buffer” requirement that calculated water
demand for 2060 but calculated now for a 2075 population. Thus, the BOR has to reconsider this
fact in updating the DEIS.

6504-85 Water Resources

The BOR also does not provide any evidence of proponents projected “system loss” of 15.4
percent annually to the year 2075. The BOR is allowing the proponents to use an arbitrary way to
increase demand using the 15-year “reserve buffer” and continuing to use 15.4 percent “system
loss” for a total of increases water demand by 30 percent. These factors appear to be the
proponents’ contrivances to justify the LPP. If these forecasts hold, annual water losses will be
more than 24,000 AFY by year 2075, which is more than the potable demands of the commercial
and industrial sectors combined. Thus, the DEIS needs to be updated with accurate information.
Vetting by the BOR is not evident.
4. Water Supplies, page 5, 4.2.1 Current Operations and Delivery System WCWCD, page 6.

6504-84

“The cities and towns in Washington County have historically developed
independent water collection and treatment systems; however, since
WCWCD’s first project in the mid-1980s, the major municipal water systems
have become increasingly integrated. The majority of WCWCD system water is
delivered to municipal customers who serve over 85 percent of the population
of the county. WCWCD water supply systems include the following major
facilities.”
Coalition: The statement that WCWCD serves over 85 percent of the population is not true.
According to Karry Rathje, WCWCD Communications Director, WCWCD sells today about
25,000 AFY. If the total amount of use today is estimated about 60,000 AFY the WCWCD does
not provide 85 percent of the water supplies.
6504-85

4.2.2 Virgin River Daily Simulation Model page 8
“The VRDSM is a mean daily simulation model of the Virgin River developed
by the UDWRe. The model is a FORTRAN-based yield model used to evaluate
potential changes in operations on the Virgin River in southwest Utah. The
model simulates the river system from the Virgin River at Virgin gage to the
Utah-Arizona state line for a 78-year period from 1941 to 2018. The model
simulates the Quail Creek project, Sand Hollow Reservoir, pump-back from
the Washington Fields diversion to Sand Hollow Reservoir, hydropower plants
in operation within the WCWCD and instream flow requirements (UDWRe
1998). The model has the capability to simulate additional regulating storage,
an expanded secondary system for the St. George area and the import of Lake
Powell reservoir water to Sand Hollow Reservoir by the LPP.5-”
Coalition: The Virgin River model does not, however, include all the water which the WCWCD
diverts to its reservoirs and its aquifer project every year during higher flows in March, April,
and May—the reservoirs fill most years. The DEIS notes on page 10, 1.5.2. Virgin River, that:
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“The Virgin River gage in Virgin, Utah is located upstream from any major
diversions. The long-term mean annual streamflow at this gage is 182 CFS.
Annual streamflow is usually greater than 100 CFS and in high water years
can exceed 300 to 400 CFS.”
This information shows there is lot more water the WCWCD could divert and therefore there is
no future shortage. The problem with the assumption in the DEIS that the WCWCD has to get
water from the Colorado River is faulty because they could divert more spring runoff to the
reservoirs.
The WCWCD creates the impression that it is running out of water by only claiming a small
amount of water from the Virgin River surface water diversion of about 30,922 AFY by 2060.
For instance, UDWRe lists Quail Lake (wholesaler) as receiving surface water from the Virgin
River at 26,922 AFY and Sand Hollow Reservoir (Hurricane Valley retail plus wholesale) as
4,000 AF.175
In other reports,176 they claim a much higher amount of more than 113,000 AFY of water use by
2060. This amount of water would fill the shortage that is claimed by the model.
Another option to fill the shortage not considered in the DEIS can be found in the 2010 Maddaus
study177 that projected a list of conservation programs could save up to 57,000 AFY and only
cost $88,000,000.
The DEIS analysis is deficient because it leaves out this information. The Coalition suspects
since the WCWCD diverts the seasonal high water, there will be enough water to sell to the cities
for future growth. Especially since they only account for such a small amount from their existing
reservoirs and aquifer.
Further, in a figure from a UDWRe report,178 we could not find that Utah has a share in the
Lower Basin. However, the chart shows more water of 113,000 AFY because the proponents
only claim a smaller amount of water (30,922 AFY) by 2060.
In addition, from a Deseret News article in 1993:
“Utah officials asked the U.S. Supreme Court to allocate the river in 1960 as
part of the court's ruling in the landmark Arizona vs. California water dispute.
The case addressed allocation of Colorado River tributaries in Arizona and
Nevada. But the court's special master assigned to the case said there was no
(current) fight over the Virgin River, so he didn't allocate it.”179

175.. Utah Division of Water Resources, “2015 Municipal and Industrial Water Use Data, 2019” Version 2, at
https://water.utah.gov/wp-content/uploads/2019/08/2015-MI-Data-2019-v2.pdf.
176. Utah Division Water Resources, “Utah’s Perspective: The Colorado River”, page 8, at: https://water.utah.gov/wpcontent/uploads/2019/01/TheColoradoRiverart.pdf.
177. Maddaus Water Management Inc, “ Overview of Maddaus Resource Management’s Water Conservation Technical Analysis
Memorandum, at: https://conserveswu.org/wp-content/uploads/2020/05/Maddaus-report-2010-1.pdf.
178. UDWRe, “Utah’s Perspective: The Colorado River”, page 8, at: https://water.utah.gov/wpcontent/uploads/2019/01/TheColoradoRiverart.pdf.
179. Brown, M. “A Rift Runs Through It: War Brewing Over Rights To Virgin River Water”, Deseret News, Jun3 17, 1993, at:
https://www.deseretnews.com/article/295722/A-RIFT-RUNS-THROUGHT-IT--WAR-BREWING-OVER-RIGHTS-TOVIRGIN-RIVER--WATER.html.
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4.2.3 Current Supply, page 8.

6504-87 Water Resources

“Washington County water supplies come from a combination of groundwater
(springs and wells) and surface water (direct diversions and reservoirs; Table
4.2-1). The Navajo Sandstone Aquifer and shallow alluvial aquifers in the
Virgin River Basin provide groundwater resources. Surface water sources
consist of the Virgin River and its tributaries. Groundwater supplies developed
by public drinking water systems are generally of high quality and can be used
directly for culinary uses after disinfection. Surface water supplies are used
directly to meet secondary untreated water demands or are treated to meet
culinary demands.”

6504-88 Water Supply

6504-89 Water Resources

Coalition: But the discrepancies in Figure 4 above need to be resolved. Additionally,
emphasizing the need for metering secondary water, the Legislative Audit180 stated:
6504-87

4.2.4 Local Planned projects, page 9.
“Because most of the readily available water in the county has been developed
and most of the county is closed by the state engineer to the acquisition of new
water rights, the municipalities generally rely upon the WCWCD for future
water supplies, most of which will need to be provided through large water
projects that require a regional funding base (Table 4.2-2).”
Coalition: The DEIS Table 4.2.2 shows planned projects to increase future supplies of 13,670
AFY culinary and 17,380 AFY secondary water, for a total of 31,050 AFY. This omits Warner
Valley Reservoir, which has been described as storing 40,000 AFY, as well as sources from
cities, irrigation companies, and private landowners. Table 4.2.2 also excludes all of the 147
water rights of the WCWCD.
4.2.5. Water Supply without the LPP, page 9.

6504-88

“The total reliable current and planned water supplies from the local Virgin
River basin equals 98,727 acre-feet per year, which is the summed total of the
current reliable water supply (67,677 acre-feet) and the estimated reliable
water supply from future non-LPP projects (31,050 acre-feet).”
Coalition: We point out in our comments that there is much more water in the county that can be
used for future growth. (See text at Table 3 above and Coalition Comments herein page 40.)
5. Water Conservation, 5.1 Participant Water Conservation Practices, 5.1.2. Washington
County Water Conservation District, page 10.
“The WCWCD and its municipal partners have invested over $60 million in
recent conservation efforts. Washington County was the first Utah county to
meet the statewide water conservation goal of reducing per capita water use
25 percent by 2025. In August of 1993, facing rapid population growth and a
180. Office of the Legislative Auditor General, Audit Report No. 2015-01, "A Performance Audit of Projections of Utah’s Water
Needs," page 37, at: https://olag.utah.gov/olag-doc/15_01rpt.pdf.
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limited water supply, WCWCD approved a Water Resource Management,
Development, and Protection Plan, which states, “The District shall develop a
water conservation plan which promotes public education and information
dissemination concerning water conservation; and promotes the adoption of
technologies, practices, and devices which will yield improvements in the
efficiency and management of water use.” That same month, the WCWCD
board called on community citizens to form a Water Conservation and
Drought Management Committee. Their efforts resulted in the 1996 Water
Conservation Plan, the first of its kind in Utah, followed by updates in 2005,
2010, and 2015.”
Coalition: WCWCD claims that any project they build is a “water conservation project.” These
include pipelines and other capital projects that transport water, totaling $60 million to date.
However, WCWCD has invested very little in the active practices that change users’ behavior,
and that would result in significant conservation. The Coalition understands that WCWCD is a
wholesaler of water and builds water projects. However, WCWCD must provide leadership for
cities and require that their water contracts implement water conservation programs listed in the
Maddaus studies (described below).181
In the DEIS, BOR lauds Washington County for reducing GPCD by 30 percent since 2000, but
then expects it will take until 2045 to achieve only modest further reductions (to 240 GPCD) and
expects no improvement after that, which a wrong assumption and lacks any credibility. Vetting
by the BOR is not evident.
Water agencies in Washington County have not focused on implementing active water
conservation. The gains made in water demand (reduction from ~ 400 GPCD in 2000 to the
current ~300 GPCD) can largely be attributed to an over-estimation of past unmetered secondary
water over use. Other reasons for a lower GPCD include passive methods such as higher density
residential development (reduced lot sizes), resulting in less landscaped area and less outdoor
water use), improved plumbing practices (efficient fixtures and appliances), and education.
Water Management Costs vs LPP Costs
The LPP is more expensive than conventional conservation methods and will require an
investment upfront. At an estimated $1-2 billion development cost, the cost nearly triples when
adding interest over the 50-year payback period, even at low-interest rates secured by state
bonds. And these costs are likely to be much higher. For example, the planned but recently
judicially rejected Snake Valley Pipeline in Nevada began with a cost of approximately $6.4B. A
review of the project with interest costs pushed it to $15 billion182. If similar economics apply to
the LPP, the costs could easily surpass $4-5 billion.
In contrast, water conservation and management costs are well known and incremental,
occurring gradually as required, avoiding the need for large capital projects. Implementing a
conservation water use rate structure is very inexpensive for the retailer and can reduce demand
181. Maddaus Water Management, Final Draft Technical Memorandum: Water Conservation Technical Analysis, August 30,
2010, at: https://www.wcwcd.org/wp-content/themes/wcwcd/pdf/maddaus-water-management-water-conservation-technicalanalysis-report-2010.pdf
182. Southern Nevada Water Authority, “Ability to Finance Report to the Southern Nevada Water Authority”, June 2011, at:
http://www.riversimulator.org/Resources/Pipelines/LVP/SNWAsAbilityToFinanceExh383HobbsBonowReport.pdf
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by almost fifty percent without compromising community attractiveness and quality of life.
Indeed, the greatest negative impacts are only to those who are not conservation minded. Even
those impacts can be short-term in nature if the users adapt their behavior. Impact fees could be
lowered to help offset Localscapes183 installations for all new development. A portion of impact
fees could help those wishing to convert. New developments should be plumbed for outdoor
irrigation using secondary or reuse water instead of culinary water for landscaping. (As noted in
a previous section, approximately 70 GPCD of culinary water is currently used for outdoor
landscaping.)
Less Costly: Effective Conservation Methods
There have been many studies of various methods of water conservation, their costs and yields:
The WCWCD held back the earlier 2010 Maddaus report that showed substantial water
conservation potential:
•

Analyses in a report contracted by UDWRe, the 2010 Maddaus Study,184 included a
Program C that saved 57,000 AF at a cost of $83,000,000. The 2010 full report185, on
page 33, listed 54,000 AF of saving by 2060.

•

Another Maddaus Study in 2018186 compared all of the earlier Maddaus studies and
exposes the 2015 Maddaus Study as flawed because of the projected water use upon
which it’s based: 317gpcd in 2060 without conservation, more than our current 303 gpcd.
Maddaus concluded the best we could achieve with conservation is 282 gpcd.

•

Utah Regional Water Conservation Goals.187 The state estimates in their 2019 regional
goals document that our region’s conservation water usage goal for 2065 should be 237
GPCD with a demand of 131,202 acre-feet for a population of 500,000. As explained
elsewhere in these comments, balancing supply and demand is very achievable without
building the LPP. Washington County can do better using less water, as shown in other
desert communities.

•

A study of Integrating Water Efficiency into Land Use Planning in West188 by WRA has
examples of a proper conservation plan, zoning, costs, and other important planning
tools.

The most apparent high yield, low-cost methods to reduce water demand that can be
implemented incrementally appear to be:
•

Significantly tiered water rate structures.

183. Localscapes, at: https://localscapes.com/
184. CSU, notes on Maddaus Water Management Final Technical Memorandum: Water Conservation Technical Analysis,
August 30, 2010, at: https://conserveswu.org/maddaus-report-on-cost-of-conservation-2010/.
185. Maddaus Water Management, Final Draft Technical Memorandum: Water Conservation Technical Analysis, August 30,
2010, at: https://www.wcwcd.org/wp-content/themes/wcwcd/pdf/maddaus-water-management-water-conservation-technicalanalysis-report-2010.pdf.
186. WCWCD, Water Conservation Programs: A Comparative Evaluation, republication of Maddaus study, 2018, at:
https://conserveswu.org/wp-content/uploads/Maddaus-Water-Conservation-Program-Comparison-2018.pdf.
187. UDWRe, Regional Water Conservation Goals Report Final, 2019, at:
188. WRA, “Integrating Water Efficiency Into Land Use Planning in the Interior West: A Guidebook for Local Planners, June
2019, at: https://westernresourceadvocates.org/publications/integrating-water-efficiency-into-land-use-planning/.
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•
•
•

Conservation-minded building codes limiting grass and promoting native desert
landscaping.
Water budgeting.189
Just-in-Time education and help (as new methods are implemented).

“UDWRe reports M&I water usage rates from around Utah in its yearly M&I
Reports (UDWRe 2020c). Total system water use rates in 2015 to 2018 ranged
between 301 gpcd and 313 gpcd for Washington County and 264 gpcd and 473
gpcd for the Kanab/Johnson Creeks sub-basin in Kane County (UDWRe 2015,
2016, 2017, 2018; see Table 5.2-1 and Table 5.2-2). Water use in an individual
year is dependent on that year’s climate and economic activity, among other
factors.
“In 2019, UDWRe published the Regional Conservation Plan in 2019 that
provided conservation goals for each region in Utah (UDWRe 2019b). In that
plan, the 2015 baseline water use rate for Washington County was
approximately 302 gallons gpcd and approximately 358 gpcd for Kane
County. The 2065 conservation goal for Washington County was 236 gpcd.
WCWCD’s 12 conservation goal of 20 percent by 2060, or 240 gpcd, is in line
with the regional goal and is used in this purpose and need report.”
Coalition: Figure 11, reproduced from the 2013 Local Waters Alternative190, shows a
comparison of water use in various Southwest communities. Some of the differences in water use
have been attributed to differences in demographics and climate, but these differences can be
reconciled through a normalization process mentioned earlier. (Of note, a later analysis
determined that even Las Vegas was using few GPCD than Washington County; see below.)

189. Conserve Southwest Utah on water budgets, at https://conserveswu.org/water-conservation/.
190. Western Resource Advocates, Local Waters Alternative to the Lake Powell Pipeline Fact Sheet, 2013, at:
https://conserveswu.org/wp-content/uploads/2011/11/WRA-Local-Waters-Alternative-LPP-fact-sheet.pdf
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5.2 Evaluation of water use rates, page 12.
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Figure 12. Reproduced from Figure 2 in Western Resource Associates Local Waters Alternative,
showing Washington County’s GPCD water use in red, nearly the highest of thirty communities
they surveyed in the West.
Figure 12, reproduced from comments submitted by the WRA to FERC in a 2018 evaluation of
the LPP,191 illustrates the feasibility of WRA’s conservation alternative. It shows that the
projected demand (yellow line) fits easily within the supply they calculated. The study, done
several years ago in 2013, and using on an older, higher 2060 population projection, is based on
a demand of 192 GPCD for a population of 576,850 and requires a water supply of just 115,000140,000 acre-feet per year (AFY). The Local Waters Alternative demonstrates that local supplies
could meet the projected demand in 2060 without the LPP. Moreover, current estimates of
population growth have dropped to 468,830 in 2060, further extending the reach of our local
water supply.

191. Western Resource Advocates, “Comments on the Preliminary Licensing Proposal for the Lake Powell Pipeline, Project No.
P-12966-001”, November 16, 2018, at: https://conserveswu.org/wp-content/uploads/2020/06/WRA-Locals-Water-Alternativeupdated-2018.pdf
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Figure 13.Water Supply and Demand under WRA's No Lake Powell Water Alternative.

6504-91

6.2.2 Future Water Requirements, page 13.
“Estimating total annual water demand in 2060 for Washington County was
based on the following generalized equation: Water demand in 2060 must
include population projections out to 2075 because the WCWCD incorporates
a 15-year reserve buffer. To estimate the population from 2061 to 2075, a
constant rate of increase of approximately 1.0174 was applied to the previous
year’s population projection. This value was used because it was the rate of
increase between 2059 and 2060 (the last year before the planning period
ends) and because it was the lowest rate of population increase from 2020 to
2060, therefore, representing a conservative estimate.”
Coalition: BOR maintains that it cannot forecast water conservation more than 25 years in the
future, so cannot reduce demand after 2045, but then uses assumptions even further into the
future to justify the LPP based on a 15-year “reserve buffer” with no justification for why such a
buffer is needed in the first place. Further, Figure 13, created from population projection data
from the Gardner Institute,192 shows growth projections as percent increases, which are
continuing to decline as 2060 approaches, so, if anything, even lower growth rates should be
used.

192. Gardner Policy Institute, “Utah's Long-term Demographic and Economic Projections”, July 1, 2017, at:
https://gardner.utah.edu/wp-content/uploads/Kem-C.-Gardner-County-Detail-Document.pdf.
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Washington County Annual Percent Increase
in Population
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Figure 14. Washington County annual percent increase in population forecast by Gardner Institute.
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7. Participant Water Needs, page 14.
“Participant water needs were determined by subtracting the estimated water
supply in 2060 from the estimated water demand in 2060.”
Coalition: The DEIS is based on a false assumption that population growth requires additional
water. Cities in the southwest are finding that is not true. The proponents are trying to inflate the
need for water.
Put simply, we are consistently using less water even as populations grow. In almost all
municipal areas served with Colorado River water, water use is going down, not up, despite
population growth. “We have been getting it wrong for a century.”193 Indeed, some cities are still
growing rapidly while using less water.194

193. Kuhn, E. and J. Fleck, Science be Dammed, How ignoring Inconvenient Science Drained the Colorado River, University of
Arizona Press, 2019, p. 215.
194. Fast Company, article April 25, 2011, at: https://www.fastcompany.com/1749643/the-big-thirst-nothings-quite-so-thirsty-asa-las-vegas-golf-course.
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Add to that fact that in 2017 the Kem C. Gardner Policy Institute projected Washington County’s
2060 population at 468,830195, which is 400,000 less than the 860,378 that was predicted in
UDWRe’s Water Needs Assessment to FERC, just six years earlier. However, to still show the
need for the LPP the proponents have to come with some creative ways to show more need by
now adding a 15 percent water supple reserve and a 15 percent water system loss for a total of
adding 30 percent more water to now 2075.
Of more local interest, according to René Fleming, St. George City Water and Energy
Conservation Coordinator, water use in St. George is not growing with population growth:196
“In 2010, water use reported on the annual reporting the state requires was
about 27,000 acre feet. In 2017 it was about 24,000, and population grew from
roughly over 70,000 to above 80,000 in the same time period.
“Vegetative cover has decreased by about 16 percent. I have a power point
slide with an aerial view of a home in 1998 with a lot of grass and a similar
sized lot and home in 2018 that is mostly xeriscaped.”
St. George City is using the same amount of water in 2019 as it did in 2010, even though the
population had grown from roughly over 70,000 to above 80,000 in the same period. A
significant reason is that vegetative cover has decreased by about sixteen percent. Therefore,
LPP proponents’ claim that the demand for water will grow significantly with population growth
needs to be reevaluated in the DEIS because that is not the case. The proponents must be
required to provide evidence of their claims.
The UDWRe claims that a water conservation alternative would cost $1.5 billion197 and would
include replacing residential outdoor landscaping with hardened surfaces and offering turf
removal rebates, among other measures. The proponents’ 2016 Alternative Study Report #22
would cost $3.3 Billion. WRA estimated that implementing water conservation practices would
cost about $510 million, about one third of the UDWRe’s estimates:198
“Although the actual costs of the Local Waters Alternative do not include all
potential infrastructure needs, those total costs are still likely to be lower, if
not significantly lower, than the cost of building the pipeline.”
Another example of growth using less water is Las Vegas.199
“In the last 20 years, per capita water use in Las Vegas for all purposes has
fallen 108 gallons a day, from 348 gallons per person a day to 240 gallons.

195. Gardner Policy Institute, “Utah's Long-term Demographic and Economic Projections”, July 1, 2017, at:
https://gardner.utah.edu/wp-content/uploads/Kem-C.-Gardner-County-Detail-Document.pdf.
196. Email from René Fleming, Manager Of Energy And Water Customer Services, Water and Power Administration, to Jane
Whalen, dated September 24, 2019.
197. UDWRe, Lake Powell Pipeline Project No. P-12966 Water Needs Assessment: Water Use and Conservation Update,
Appendix C, 2015, at: https://lpputah.org/wp-content/uploads/2019/01/ATT-C-Water-Needs-Assessment-Update.pdf.
198. Western Resource Advocates, “Local Waters Alternative”, 2013, p. 32, at: https://conserveswu.org/wpcontent/uploads/2011/11/WRA-Local-Waters-Alternative-LPP-fact-sheet.pdf.
199. Fast Company, article April 25, 2011, at: https://www.fastcompany.com/1749643/the-big-thirst-nothings-quite-so-thirsty-asa-las-vegas-golf-course.
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“You don’t accomplish that by turning off the water while you brush your teeth
(although that helps). You have to fundamentally change people’s approach
and attitude about water.

6504-93 Water Resources

“In the last 10 years, Las Vegas has grown by 50 percent in population, but
the actual use of water hasn’t changed at all. The conservation has, in fact,
enabled the growth.”
Authors Eric Kuhn, retired General Manager of the Colorado River Water Conservancy District,
and John Fleck, director of the University of New Mexico’s Water Resources Program, in their
book, Science Be Dammed, wrote:200
“The widespread presumption that population growth means growing water
demand drives much of the politics of water planning in the Colorado River
Basin. But it is wrong. Simply put, we are consistently using less water. In
almost all the municipal areas served with Colorado River water, water use is
going down, not up, despite population growth. Water use in the basin’s major
agricultural regions also is going down, even as agricultural productivity
continues to rise. This is not limited to the Colorado River Basin. Such
“decoupling” between water use, population, and economies is common
across the United States.”
Author John Fleck in an interview with the Public Policy Institute of California201, responding to
a question, “What are the main reasons Californians are using less Colorado River water?”,
described the Metropolitan Water District of Southern California’s (MWD) experience:
“Prior to the early 2000s, MWD generally took the maximum it could from the
Colorado River, usually more than a million acre-feet per year. In recent
decades, it has substantially reduced its dependence on Colorado, only taking
a full supply in years of State Water Project shortage. Water conservation has
been an enormous success in Southern California. There was a lot of progress
in conservation during the latest drought, and even after it ended. We’re
seeing a lot more effective use of water in the basin, with a growing emphasis
on groundwater recharge, stormwater capture, and reuse efforts.”
Instead, a more up-to-date evaluation of water demand resulting from a concerted water
management program is needed.
7.2 Washington County Water Conservancy District, 7.2.1 Projected Shortages in Reliable
Yield, page 15.
“The projected shortage, or deficit, in reliable yield for the WCWCD, was
determined by subtracting the 2060 reliable annual water supply from the
200. Utah Public Radio interview with E. Kuhn and J. Fleck, authors of Science be Dammed, How ignoring Inconvenient Science
Drained the Colorado River, 2019, p. 215, at: https://www.upr.org/post/science-be-damned-water-rights-and-scarcity-eric-kuhnwednesdays-access-utah.
201. Public Policy Institute of California, interview with John Fleck, author of Science be Dammed, How ignoring Inconvenient
Science Drained the Colorado River, March 2, 2020, at: https://www.ppic.org/blog/why-the-big-drop-in-californias-coloradoriver-water-use/.
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2060 demand. Depending on the climate change scenario, the total annual
deficit ranged from 112,997 acre-feet to 53,625 acre-feet (see Table 7.2-1).
7.2.2 Lake Powell Pipeline Project Contribution to Reliable Yield The
Proposed Project would directly contribute up to 86,249 acre-feet of water to
the WCWCD service area, with 73,000 acre-feet delivered to Sand Hollow
Reservoir and 13,249 acre-feet to Apple Valley. With potential reuse of LPP
water, WCWCD estimates up to approximately 28,830 acre-feet would be
available to meet secondary demands. This reuse supply would not be
available without the Proposed Project. Assuming reuse of all 28,830 acre-feet
of LPP water, the LPP would increase the reliable water supply of WCWCD
by 115,079 acre-feet.”
7.2.3 Conclusion, page 16.
“Under warmer, wetter climate change scenarios, the LPP would deliver a
surplus of water to the WCWCD’s service area. However, these scenarios are
unlikely according to recent scientific literature regarding climate change in
the Colorado River basin (Udall and Overpeck 2017; Milly and Dunne 2020).
Under the median or hotter, drier climate scenarios and without LPP reuse,
the WCWCD service area would experience a surplus of 463 acre-feet or a
deficit ranging from 10,243 acre-feet to 26,748 acre-feet. This should not be
interpreted to mean that shortages to residents would be guaranteed, but
rather that the 15-year reserve buffer would not be available in the majority of
years (50th percentile and hotter, drier years). With reuse of all 28,830 acrefeet of LPP water, the WCWCD service area would experience a small deficit
(2,082 acre-feet) or a large surplus (61,454 acre-feet) depending on the
climate change scenario. However, without the Proposed Project, there would
not be an opportunity for reuse of LPP water, therefore, the potential for a
surplus is dependent on the Proposed Project being built. In sum, the LPP
would supply water to the WCWCD service area that would reduce the water
deficits in some scenarios (hotter, drier climate scenarios) and could provide a
surplus of water in other scenarios. Reclamation has concluded, utilizing the
professional expertise and judgement of the agency’s study team, that the
results derived from this report for WCWCD are reasonable and accurate,
given the information, data, and methods available at this time.”
Coalition: The proponents make the wrong assumption that the Colorado River provides a
reliable second source of water. We disclose in our comments that the water District could fill
the deficit without spending billions of dollars to build a pipeline to an unreliable source. The
proponents thus far have ignored other solutions that we have outlined in our comments here as
well as in previous comments.
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DEIS Affected Environment and Environmental Consequences

6504-95

3.10 Aquatic Invasive Species, page 135.
Coalition: The DEIS is not sufficient for these reasons:
1. It did not do an adequate analysis of a possible quagga mussel infestation that could
threaten the pipeline, local reservoirs, municipal infrastructure, businesses, and homes,
and reduce our water quality.
2. It fails to adequately address the potential cost to eradicate quagga mussels in systems
operated by either WCWCD or municipalities or in individual homes and businesses.
3. It failed to analyze the effect and cost of chemicals used to eradicate quagga mussels and
the potential impact on the quality and safety of drinking water.
4. It did not address the threat that treating quagga mussels with chemicals poses to drinking
water quality. If the treatment uses chlorine, it may create trihalomethanes (THM’s) when
chlorine reacts with organic matter in the water, which may be toxic to human health and
impair our drinking water quality.
5. BOR did not analyze the effects on water quality from quagga mussel waste products
(e.g., sulfites, sulfates, nitrogen, ammonia, etc.) and decomposition within the pipeline
and their ability to spread toxic algae.
6. The UDWRe’s “November 2015 Draft Study Report 2 Aquatic Resources” noted,
“[Quagga mussels] have demonstrated the potential to both damage ecosystems and to
require significant and costly, but often fruitless, investment to manage and control their
effects on structures and equipment in the water supply industry.”
7. In 2016, the National Park Service (NPS) expressed concerns to the Utah Department of
Water Resources (UDWRe) about transferring water from Lake Powell to Sand Hollow.
Utah Water Development Commission members also voiced concerns about the spread of
quagga mussels to municipal and industrial water systems.
It is alarming to note that the proponents’ March 2011 Draft Study Report 2 Aquatic
Resources202 to FERC devoted about 10 pages to the quagga mussel issue. A few years later, the
November 2015 Draft Study Report 2 Special Status Aquatic Species and Habitats203 devoted
only one paragraph to the quagga mussel situation. Then the issue became more critical, judging
by the April 2016 Final Study Report Aquatic Resources, which devoted extensive coverage to
the subject204, dedicating nearly a third of the 107-page document to the quagga mussel problem
and efforts to control them. Since the LPP efforts began this has become a much more serious
problem than indicated in the DEIS.

202. Utah Board of Water Resources, “Draft Study Report 2Special Status Aquatic Species and Habitats”, March 2011, at:
http://www.riversimulator.org/Resources/Purveyors/LPPipeline/11DraftSpecialStatusAquaticSpeciesHabitatsReport.pdf.
203. Utah Board of Water Resources, “ 2015 Draft Study Report 2 Aquatic Resources, at:
https://www.dropbox.com/sh/76boj1xgew4a3l3/AAA5mYkdZfixwfiTl39TMggRa/Study%20Reports?dl=0&preview=02+Revise
d+Draft+Aquatic+Resources+Study+Report+113015.pdf&subfolder_nav_tracking=1.
204. Utah Board of Water Resources, April 2016 Final Study Report 2 Aquatic Resources, at: https://conserveswu.org/wpcontent/uploads/2020/06/20160430-02-Aquatic-Resources-Study-Report_FINAL.pdf.
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3.20.1.4 Water Supply Reliability Benefits page 240.

6504-97 Socioeconomics

“Water supply reliability benefits are an important consideration in an
evaluation of the water supply benefits of the LPP. Additional supplies
provided by the LPP will reduce potential gaps in supply and demand in the
future as well as decreasing the potential for shortage events at any particular
time. Water reliability benefits in the WCWCD are estimated using previously
completed studies of water supply reliability benefits. Use of previously
estimated benefit values as a basis for estimating benefits is an application of
benefits transfer. Several studies have been completed in several states that
have estimated water reliability benefits and the benefits of avoiding water
supply shortages. The household benefits from avoiding a shortage, or
increasing water supply reliability, are estimated to range from about $89 to
$360 per household per year, with a best estimate of $300 per household per
year. Water reliability benefits to commercial establishments were estimated to
range from $360 to $1,800 per establishment per year, with a best estimate of
$1,800.”
Coalition: We point out in our comments that the project is not a reliable second source of water
therefore, it can’t be the only alternative the proponents use for their socioeconomic analysis.
The DEIS fails to do a standard socioeconomic analysis and cannot be used as it is.
While the proponents’ assumed No Action Alternative provides less security, it’s important that
BOR address the security, or lack of security, in thinking there will be water available from the
Colorado River for the LPP when many experts are now warning about reductions in flow
resulting from climate change. If Washington County continues to ignore the need to develop in
water-conserving ways, it will find it hard to reverse course when it becomes clear that the LPP
will not provide water.
BOR fails to provide a justification for choosing reliability benefits “best” values at the high end
of the residential range ($300 from a range of $89-360) and the very highest value in the
commercial range ($1,800 from a range of $360-1,800).
6504-97

3.20.1.6 Ability to Pay and Affordability, page 242.
“The estimated ATP for the WCWCD study area based on the Kem C. Gardner
projections indicates ATP is sufficient to cover all water service costs,
including pipeline alternative costs, through 2070. Under the 2 percent growth
scenario ATP is sufficient to cover all water service costs until 2067 and under
the 1.5 percent growth scenario ATP is sufficient to cover costs until 2045.
Under the 1 percent annual growth scenario ATP would not be sufficient to
cover costs by 2039. Under a no growth scenario ATP would not be sufficient
to cover all costs after 2032 if a pipeline project were built.
“Future ATP to cover costs is dependent on continued growth in the region
and that the cost of service assumptions for the future actually occur. If the
cost of service (including water charges, fees, and property taxes) increases at
a rate that is higher than expected, then this will have an adverse effect on
affordability. In addition, two communities in the study area (La Verkin and St.
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George) were considered to be in the economic hardship category as indicated
by poverty percentage and some households in these communities could be
more affected by rate increases in the region than other communities.”
Coalition: It is unwise to saddle a community with debt service that requires a 2 percent growth
rate, especially when the growth rates forecast for the county by the Gardiner Institute are
less than 2 percent after 2045, and the escalating high cost and the increasing price of water
will reduce revenue to pay for the LPP.

6504-98 Socioeconomics

6504-99 Impact Analysis Methodology
6504-98

3.20.1.7 Regional Economic Impacts, page 244.
“The regional economic effects from each project proposal are analyzed using
the IMPLAN (Economic Impact Analysis for Planning) model and estimated
construction and OM&R expenditures within the study region. The regional
effects associated with each alternative are measured in terms of changes in
employment, labor income, value added, and value of output. Industry output
is a measure of the value of industry’s total production and is comparable to
Gross Regional Product.”
“The comparison of effects for each alternative indicate the Southern and
Highway Alternatives would result in a positive regional effect, with
substantially more employment and value added than the No Action
Alternative. However, overall these one-time effects amount to less than 1
percent of total annual gross regional product for each respective region.”
Coalition: See comments above on 3.20.1.4 Water Supply Reliability Benefits. We find it
interesting that the price elasticity of demand was analyzed for the No Action Alternative but not
for a LPP alternative that requires substantial increases in water rates, impact fees, and property
taxes. It contradicts the DEIS conclusion that water use at 240 GPCD will stay the same from the
year 2045 to the year 2075, when the price of water is forecast to increase by more than 350
percent.
4. Irreversible and Irretrievable Commitment of Resources of the Proposed Action, page 255.
“NEPA requires the evaluation of irreversible and irretrievable commitment of
resources (40 CFR §1502.16). However, these “resources” have not been
defined in the regulations. Reclamation has interpreted them in the following
manner (Reclamation 2012):
“• Irreversible commitment of resources occurs as a result of the use or
destruction of a specific resource (e.g., minerals extraction, destruction of
cultural resources) that cannot be replaced or, at a minimum, restored over a
long period of time and possibly at great expense.
“• Irretrievable commitment of resources refers to actions resulting in the loss
of production or use of natural resources. It represents opportunities foregone
for the period of time that a resource cannot be used (e.g., land conversion to
new uses, construction of levees preventing the natural flooding of
floodplains).”
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Coalition: We describe the Irretrievable commitment of resources refers to actions resulting in
the loss of production or use of natural resources in our comments on the DEIS above. The
DEIS hydrology analysis was not based on sound science and sound assumptions.205 The
hydrological modeling in the DEIS did not consider the impact of climate change on water
availability from the Colorado River, on the Flaming Gorge Reservoir, on plants, animals and on
the LPP. The DEIS did not consider the effect to all resources from the permanent land
conversion from all the infrastructure that has to be built to support the LPP.

“This cumulative effects analysis generally follows the methodology set forth
in relevant CEQ, EPA and Reclamation guidance (White House CEQ 1997,
2005; EPA 1999; Reclamation 2012). Under these guidance documents,
inclusion of projects within this analysis is based on identifying commonalities
of effects from other projects to potential effects that would result from the
Proposed Project. Cumulative effects are based on net effects (i.e., effects
remaining after mitigation has been applied). If the Proposed Project would
not affect a resource, there also would be no potential for cumulative effects on
that resource. In general, the overlapping effects from past and present actions
are taken into account as part of the baseline conditions described in the
Affected Environment section for each resource area analyzed in this DEIS.
“The approach taken for this cumulative effects analysis is consistent with the
intent of CEQ Regulations for Implementing NEPA at 40 CFR 1502.22,
Incomplete or Unavailable Information. This regulation directs agencies on
how to proceed when evaluating reasonably foreseeable significant adverse
effects on the human environment in an EIS, and there is incomplete or
unavailable information. While information describing the characteristics and
potential effects of other projects and activities within the temporal and spatial
boundaries used in this analysis is primarily qualitative, and, in some cases is
incomplete or unavailable, there still is sufficient information to complete a
fair disclosure and hard look at potential cumulative effects attributable to the
Proposed Project.
“For each resource that would be affected by the Proposed Project, this
cumulative effects analysis includes the following steps:
“• Any relevant interrelated effects from other past, present, and reasonably
foreseeable future actions considered in this analysis are discussed; and
“• The total combined cumulative effects of the Proposed Project and the
effects from relevant past, present, and reasonably foreseeable future actions
are discussed.”

205. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, pages 1-18 July 28, 2020 (Appendix C).
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

6504-100 Cumulative Impacts

6504-100

5. Cumulative Effects, 5.2 Methodology, page 257.
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Coalition: We described in our comments herein that the BOR ignored their existing studies and
many other scientific reports on climate change, reducing water availability from the Colorado
River for the LPP. Therefore, the DEIS conclusions on reasonably foreseeable future actions
considered in this analysis are wrong. Thus, the DEIS violates 40 CFR § 1500.1(b) NEPA’s
purpose to ensure that environmental information is available to decision makers before
decisions are made; it emphasizes that “accurate scientific analysis” is “essential.”

“The geographic scope of the cumulative effects analysis defines the physical
limits or boundaries of the Proposed Project’s effect on various resources,
with the understanding that if the Proposed Project has no direct or indirect
effect on a resource beyond a certain location, then there cannot be any
overlapping effect from other actions that may lie beyond that point. Because
the Proposed Project would affect various resources differently, the
geographic scope for each resource analyzed in this DEIS varies. In general,
the boundaries for the cumulative effects analysis for a specific resource are
the same as those described in the Affected Environment section for each
resource.”
Coalition: As described herein, the DEIS failed to consider that the geographic scope of the
water exchange contract is from the Flaming Gorge Reservoir. The analysis of the equal
exchange of water at Flaming Gorge Reservoir and the upper reaches of Green River is missing.
The DEIS also failed to consider the emergency actions needed to generate more hydropower
because our temperatures are rising, which could release large amounts of water from the
Flaming Gorge Reservoir. This would leave less water that could be sold in a BOR service
contract because the obligation to the Lower Basin has priority over the LPP water right. These
emergency releases could adversely affect the habitat of the Green River endangered fishes. The
emergency power generation releases will take priority over summer base flow experimental
releases.
The BOR’s email describes an emergency release of water from Flaming Gorge Reservoir:
“Flaming Gorge Notification – 9/4/2020 – Potential Reserve Power
Emergency Releases
“Greetings,
“Similar to the August 17th notification, the Western Area Power
Administration has alerted Reclamation to an increased possibility that
Flaming Gorge Dam’s power plant will need to augment power supplies in the
event of a potential power system emergency. As temperatures across the
Southwest US remain high and/or increase over the next week or so, the
potential for this need increases. This may impact releases over the Memorial
Day weekend and longer. These reserves are generally held at Glen Canyon,
but are being moved to Flaming Gorge to allow Reclamation to assist with
emergency operations to the greatest extent possible. Hydropower is unique in
its ability to respond almost immediately to changes in energy demand, and
fluctuating water releases to meet that demand are common.
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5.2.1.1 Geographic Scope of Analysis, page 258.
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“Flaming Gorge Dam operations remain flexible, as described in the 2006
Environmental Impact Statement (EIS) Action Alternative for Flaming Gorge
Dam, to adjust for power system emergencies when existing power generation
resources cannot meet electricity demands. Increased releases might be very
short, one or two hours, or could last longer. The largest difference
experienced on the river in terms of stage change could occur in the evening
when normal releases are at 2050 cfs, but could increase to 3300 cfs or 1-1.5
feet in stage change at the Greendale and Jensen stream gages. Emergency
power generation releases will take priority over summer base flow
experimental releases.

6504-102 Cumulative Impacts

“The Bureau of Reclamation urges those recreating on or along the Green
River below Flaming Gorge to exercise increased caution as possible sudden
fluctuations in water releases to meet summer energy demands may cause
rapid changes to the river’s flow. The Bureau of Reclamation advises those
recreating along the river—including river runners, anglers, campers and
hikers—to be vigilant and exercise increased caution through the summer
months. Unscheduled water release changes may occur without notice. Vessels
should be secured to withstand potential changes in water levels and campers
should avoid setting camp where a sudden river rise could reach tents or other
camping supplies.”
“Dale Hamilton, P.E.
Manager, Resource Management Division
Provo Area Office, Bureau of Reclamation
Upper Colorado Basin, Interior Region 7
dthamilton@usbr.gov
p. 801-379-1186
c. 801-616-1593”
6504-102

5.3 Past, Present, and Reasonably Foreseeable Future Actions, page 258.
“Past, present, and reasonably foreseeable actions were identified using the
geographic and temporal boundaries described above that could contribute to
cumulative effects from construction and operation of the Proposed Project.
Past and present actions identified are those that would likely have
overlapping effects with the Proposed Project. [Reasonably Foreseeable
Future Actions] RFFAs are future actions where there is a reasonable
expectation that the action could occur, such as a proposed action already
under environmental analysis; a project where environmental analysis has
already been completed, but construction/implementation has not yet begun; a
project that has already started construction; or a future action stated in a
report, such as a planning document and/or that has obligated funding. These
other actions were identified in consultation with local, state, and government
agencies in the Project Area, and are listed and described in Section 2 of
Appendix C-25, Cumulative Effects.”
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Coalition: In our comments herein and in the Coalition’s Appendix C206, we describe how the
DEIS analysis failed to consider that the Upper Basin states will develop their compact water
rights therefore that is reasonable assumption that is missing.
NEPA requires an analysis of connected federal actions. Therefore, the DEIS must include an
analysis of the two BOR service contracts that Utah Board of Water Resources (UBWR) is
requesting207, including all the projects that are already using the Green River tributaries spring
high-water runoff.
The State of Utah asserts, without evidence, that it will not develop unperfected seasonal highwater Green River tributary flows and, instead, leave them in the Green River for the endangered
fishes as long as the State of Utah can withdraw this same amount of water out of FGR reservoir
for development.
As background, the Water Exchange Contract reads (page 5):
“6. Exchange of Water
“For this exchange, the Board will forbear the depletion of a portion of the
Green River and tributary flows to which it is entitled and instead allow that
portion of the Compact Entitlement Water rights to contribute to meeting ESA
Recovery Program Requirements in Reaches 1 and 2.”208
However, the Coalition suspects the State of Utah doesn’t have any extra unused runoff water
rights that it can forbear in exchange for water out of Flaming Gorge Reservoir for the LPP.
The two service contracts for the of 1995 Water Right No. 41-3479 include:
•

A BOR 50-year renewable service Contract for Utah to draw out 72,641 AFY depletion
from Flaming Gorge Reservoir to use for development along the Green River, known as
the Green River Block (GRB). (a portion of Water Right No. 41-3479).

•

A BOR 50-year renewable service Contract to develop the LPP that would draw 86,249
AFY depletion from Flaming Gorge Reservoir, let the water flow downstream about 400
miles to Lake Powell, and then withdraw water for the LPP from Lake Powell. (the
remaining portion of Water Right No. 41-3479).

This water right was supposed to be for the UTE unit of the CUP. But, the BOR decided to
assign these water rights to the State of Utah in 1996 instead. These water rights have to show
proof of beneficial use by October 2020. Since this is a water exchange contract, the BOR must
evaluate if the water will be available for 50 years for the endangered Green River fishes.
The Coalition is concerned that there is not enough water in Flaming Gorge Reservoir for Water
Right No. 41-3479 of 447,000 AF AFY diversion. The DEIS should analyze how much water the
BOR can sell out of Flaming Gorge Reservoir and still meet its obligation to provide water to the
206. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, pages 1-18 July 28, 2020, Appendix C.
207. 43 CFR § 1508.25 Scope. Scope consists of the range of actions, alternatives, and impacts to be considered in an
environmental impact statement.
208. BOR, Contract No. 17-WC-40-656 “Contract for exchange of water, Lake Powell Pipeline, Between the United States of
America and the State of Utah”, page 5, Draft, at https://conserveswu.org/wp-content/uploads/LPP-Flaming-Gorge-ContractCONTRACT.LPPexchange.unsigned.pdf
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Lower Basin states. We question that there is enough water for these Contracts due to increasing
temperatures, shortages that are already occurring, the over-allocation, fewer winter storms,
reduced snowpack and stream flows, and less flow into storage to meet the 1922 Compact
allocations. Further, BOR uses an outdated hydrological model that uses the high 100-year
average of 15 MAFY at Lee Ferry to determine how much water can be sold out of Flaming
Gorge Reservoir. The proponents determined they have physical water remaining by using this
high annual flow, but the river flows have been much less and are predicted to decrease further.

6504-103 Cumulative Impacts

The DEIS is not sufficient for the following reasons:
•

It lacks any information on what Green River Tributary flows the proponents would
forbear for water out of Flaming Gorge Reservoir.

•

It doesn’t account for the impact of two service contracts withdrawing water from the
Flaming Gorge Reservoir.

•

It doesn’t consider climate change affecting the available water out of Flaming Gorge
Reservoir for the LPP.

•

It doesn’t account for the federal projects that are using the high spring runoff. The
CRSP, the CUP, and these two BOR’s service contracts as well all the senior water rights
holders to the LPP.

•

It did not analyze the effect these projects will cumulatively have on endangered fishes
and the natural resources of the Green River tributaries.
6504-103

5. Cumulative Effects page 257, 5.5.7 Hydrology page 263.
“DEIS Vol 2, app A, B, C
“Appendix C-10 Hydrology, page 31.
“The results from these hydrologic model runs should be interpreted with
consideration to the model assumptions. Unique to the analysis this analysis is
the model assumption that no new projects or depletions would occur in the
Upper Basin. This model assumption adopts a rigorous definition of what
reasonably foreseeable future depletions are in the Upper Basin and is
consistent with Reclamation’s National Environmental Policy Act of 1969
guidelines. Under this approach, a reasonably foreseeable future depletion is
one which has state legislation, or a tribal resolution or federal Indian water
settlement, or a federal FONSI or ROD. These are the criteria of certainty that
a future depletion would occur at a particular time and place. This is a
conservative approach to modeling the alternatives and takes the strictest
approach to defining what is included and excluded for the cumulative effects
analysis required by the Council on Environmental Quality’s regulations 40
Code of Federal Regulations 1508.7. The cumulative effect is the effect on the
environment that results from the incremental effect of the pipeline when added
to other past, present, and reasonably foreseeable future pipelines regardless
of what agency or person undertakes such pipelines. Cumulative effects can
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result from individually minor but collectively significant pipelines taking
place over a period of time.
“It is recognized that the Upper Basin States plan to develop their compact
allocated Colorado River water and, as such, it is highly unlikely that
depletions would remain at the 2020 level in the future. It should also be noted
that the modeling effect of holding most Upper Basin depletions constant at
2020 levels results in depletions significantly lower than the future long-term
depletion projections provided by the Upper Basin States, which assume that
Upper Basin depletions would grow through 2060. Lower depletions, in turn,
result in Lake Powell’s elevation increasing throughout the model run. Higher
elevations at Lake Powell result in more frequent and higher magnitude
equalization and spill avoidance releases in both the Pipeline and No Action
Alternatives.”
Coalition: The DEIS is not sufficient because it did not analyze the cumulative effects of the
proposed Pipeline on water supplies throughout the Colorado River basin. Specifically, the DEIS
should have included a detailed analysis of potential cumulative impacts due to other water
development projects currently planned, including (but not limited to) projects in the Upper
Basin.
As noted above, in the event of long-term reduced system storage, Upper Basin water users may
be called upon to curtail water use in satisfaction of the Compact. The Upper Basin states do not
yet have formal operating procedures to implement curtailment in the event of a Compact call.
Still, the DEIS should develop a series of likely scenarios that project curtailment requirements
in each of the states of the Upper Basin. Within Utah, the DEIS must further assess the impacts
of the proposed project and curtailment requirements on other in-state Colorado River water
users. Because the proposed pipeline is expected to supply municipal and industrial water uses,
the DEIS must not only consider the probability of shortages to the pipeline’s water users but
secondary impacts, such as how water supply agencies would replace the pipeline supplies in the
event of a shortage. Precedent for this approach is found in BOR’s Final EIS for Colorado River
Interim Guidelines for Lower Basin Shortages and Coordinated Operations for Lake Powell and
Lake Mead.209.
The DEIS failed to analyze the impact of the proposed project on river flows throughout the
Colorado River basin, particularly in those reaches vulnerable to days of “zero flow” and those
reaches for which environmental flows have been defined. Specifically, the DEIS should assess
the impact of the proposed project on the magnitude and frequency of flows to the limitrophe
reach of the Colorado River in Southern Arizona (where the river channel is the legal border
between the United States and Mexico). In addition, the DEIS should have assessed the impact
of the proposed project on instream flows (including mean flows) in the Upper Basin, where
such flows have been legally established for the protection of natural and recreational resources.
The analysis should have also included all areas potentially impacted by shortage conditions in
the Upper and Lower Colorado River basin. To the degree that the proposed project increases the
probability of Lower Basin shortage conditions, impacts including economic losses and shortage
209. BOR, “Final EIS for Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated Operations for Lake
Powell and Lake Mead”, November 2007, available at http://www.usbr.gov/lc/region/programs/strategies/FEIS/index.html
(Colorado Basin Shortage EIS), See id., §§ 4.14.2 and 4.14.3.1.
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water replacement (including economic costs such as employment, income, and tax revenue, as
well as environmental impacts) should be assessed.
The DEIS should analyze all of the CRSP projects and other current and planned projects that
will have a direct, an indirect, or a cumulative effect on Colorado River water use in the region.
The list below is from Save the Colorado’s web page.210 Projects that should be included in the
cumulative impacts analysis in the DEIS include:
In Colorado:
•

Moffat Collection System Project in Colorado (15,000 AF, permitted).

•

Windy Gap Firming Project in Colorado (30,000 AF permitted).

•

Wolf Creek Reservoir on the White River in Colorado.

•

San Juan Headwaters Project.

•

Irresponsible water use from the Animas-La Plata Project.

•

Eagle River MOU (30,000 AF).

•

Six proposed new dams on the Fryingpan River in the Holy Cross Wilderness. (6,000
plus AF).

•

The “Cow Creek Pipeline” in Ouray County.

•

A proposed new dam on the Crystal River.

In New Mexico:
•

Gila River Diversion in New Mexico (12,000 AF).

•

Navajo-Gallop Water Project (36,000 AF).

•

The “Babbitt Diversion” from the San Juan River.

In Utah:
•

Price River Dam.

•

Green River Block Water Rights Exchange (up to 70,000 acre feet).

•

Navajo Utah Water Settlement Act, 81,500 AF.

•

Green River Oil Shale (10,000 AFY)

•

The Green River/Wasatch Front Diversion

In Wyoming:
•

Fontenelle Dam expansion on the Green River in Wyoming (~125,000 acre).

•

The 280-foot-high dam on the West Fork of Battle Creek in Carbon County, a tributary to
the Yampa.

210. Save the Colorado, “Fighting Irresponsible Water Projects”, at http://savethecolorado.org/campaigns/fighting-irresponsiblewater-projects/.
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•

Big Sandy Reservoir Enlargement on the Big Sandy River, a tributary to the Green River.
(2,435 AF).

In Arizona:
•

The Navajo Pumped Hydropower Project.

We have described in our comments herein and in Appendix C that it was not reasonable that the
BOR’s analysis kept the levels of depletions at 2020 levels and called that reasonably foreseeable
effects of the 50-yr water service contract for the LPP.
The DEIS is not sufficient for the following reasons:
1. It holds depletions to today's levels. The BOR ignores a reasonably foreseeable future
that other Upper Basin states will develop their water rights.
2. The BOR’s water exchange contract that will be approved by this DEIS is a 50-year
renewal water exchange contract therefore the modeling holding the depletions to today’s
level is not appropriate or reasonable.
3. It doesn’t analyze the future conditions of less physical water to meet the 1922 compact
allocations.
4. The 2007 Interim Guidelines’ EIS did not consider climate change impacts and used the
flawed 100-year average for flows at Lee Ferry which no longer exist.
5. It violated NEPA 40 CFR §1508.7 which requires analysis of cumulative impacts
because it uses a short period. “Cumulative impact” is the impact on the environment
which results from the incremental impact of the action when added to other past,
present, and reasonably foreseeable future actions regardless of what agency (federal or
non-federal) or person undertakes such other actions. Cumulative impacts can result from
individually minor but collectively significant actions taking place over a period of time.
6. It violates NEPA 40 CFR §1508.8 Effects because it isn’t reasonable to not consider
climate change-reducing future flows of the Colorado River and related ecosystems.
From the CFR:
“Effects” include: (a) Direct effects, which are caused by the action and occur
at the same time and place. (b) Indirect effects, which are caused by the action
and are later in time or farther removed in distance but are still reasonably
foreseeable. Indirect effects may include growth inducing effects and other
effects related to induced changes in the pattern of land use, population density
or growth rate, and related effects on air and water and other natural systems,
including ecosystems. Effects and impacts as used in these regulations are
synonymous. Effects includes ecological (such as the effects on natural
resources and on the components, structures, and functioning of affected
ecosystems), aesthetic, historic, cultural, economic, social, or health, whether
direct, indirect, or cumulative. Effects may also include those resulting from
actions which may have both beneficial and detrimental effects, even if on
balance the agency believes that the effect will be beneficial.”
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6504-104 Hydrology

The Coalition’s Appendix C (Lynker Memo) reads: 211

6504-105 Cumulative Impacts

“The DEIS hydrology analyses are not based on sound science and sound
assumptions.
“The DEIS reports results of hydrology modeling on the Colorado River. Two
hydrology scenarios are used to generate this result, a historical scenario and
a climate change scenario. However, these analyses are unrealistic, as they
assume that a substantial part of the expected increase in basinwide
consumptive use will not occur. In Appendix C-10 (Reclamation, 2020),
Reclamation writes:
“In this modeling, Colorado Basin future total annual depletions are
significantly lower than those modeled in the 2012 Basin Study and the 2007
Final EIS of the Colorado River Interim Guidelines for Lower Basin Shortages
and Coordinated Operations for Lake Powell and Lake Mead (Interim
Guidelines EIS; Reclamation 2007a). This is because for the purposes of this
analysis all depletions except the Southern and Highway Alternatives and
those identified as reasonably foreseeable held at 2060 levels were held
constant at 2020 depletion levels.
“Elsewhere in Appendix C-10 and in the DEIS, Reclamation characterizes this
modeling decision as providing “the maximum impact”, but this is simply
wrong. Each one of the seven Colorado River states plans to utilize fully all
water that is physically and legally available to it. No justification is provided
for this assumption of reduced basin-wide depletions, but even if one could be
offered the assumption is scientifically incorrect and completely implausible
and renders useless the hydrology results on which the DEIS is based.
“Reclamation did include a “sensitivity analysis” wherein full basin-wide
projected demands were used to simulate the Project, but only against the
historical inflow scenario. Using the full basin-wide projected demands is the
correct demand assumption, but that assumption should be used in the main
analysis. (The use of the direct natural flows to represent “historical”
conditions overstates the performance of the Project, as is described more fully
below.)”
Utah is a hot spot according to this map.212 The average flow of the Colorado River has declined
nearly 20 percent over the past century, half of which is because of warming temperatures.
5.5.7.2 Southern and Highway Alternatives

6504-105

“The Proposed Project would contribute to reduced storage values in Lake
Powell induced by reasonably foreseeable projects modeled in this analysis.
211. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, page 7, July 28, 2020, Appendix C.
212. Washington Post, “This giant climate hot spot is robbing the West of its water”, August 7, 2020, at:
https://www.washingtonpost.com/graphics/2020/national/climate-environment/climate-change-colorado-utah-hot-spot/
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This contribution is within the variability affected by hydrology and is
insignificant compared against both hydrologic variability and cumulative
reasonably foreseeable projects (Attachment B of C-10, Hydrology). The
Proposed Project would also affect hydrology as a result of the pipeline
crossing rivers, washes, and streams, especially where future storm events may
lead to erosion and scour. The Proposed Project would contribute to increased
flows in the lower reaches of the Virgin River that were modeled in the
VRDSM. This may offset other cumulative projects that reduce flows in those
same stretches. This offset was not quantified within the VRDSM. Overall,
construction and operation of the Southern and Highway Alternatives would
contribute to the overall cumulative effects to hydrology in combination with
other past, present, and reasonably foreseeable future action.”

6504-106 Water Resources

Coalition: We describe in our comments herein and in the Coalition’s Appendix C how the
DEIS hydrologic modeling makes the wrong assumptions on cumulative effects because the
modeling didn’t consider climate change impacts to the Colorado River.213 It also didn’t consider
the possible effects of Drought Management Plans on being able to withdraw water for LPP from
Lake Powell.
“The agreement about Colorado River drought contingency management,
Reclamation, 2019, sets a target level of 3,525 ft as the elevation when actions
will be contemplated to protect against excessively low levels in Lake Powell.
While this is an operational target, it illustrates that action will be
contemplated well before the Reservoir approaches minimum power pool. This
provides a perspective on the degree of conservatism that can reasonably be
expected in an Upper Basin DMP.”214
6504-106

5.5.8 Water Quality, page 264.
Coalition: The DEIS is deficient because it doesn’t analyze the impact of using chemicals to
control quagga mussels that could result in more nutrients in surface water which could create
more toxic algae blooms in Quail Lake 215 and Sand Hollow Reservoirs. The Quail Lake
Reservoir already has had a toxic algae outbreak.
The WCWCD captures most of the Virgin River water and delivers it to the cities and its
reservoirs. Therefore, there is a concern that adding more chemicals to control quagga mussels
could create more toxic algae in the WCWCD reservoirs.
About four million people visit Zion National Park each year, and the number is growing. The
water quality in the Virgin River is becoming degraded. A new concern about the water quality
in the Virgin River has developed. The North Fork of Virgin River is the largest watershed
providing water to the Virgin River. A Salt Lake Tribune article detailed there is a severe
problem to human health with the water quality of the North Fork of the Virgin River:
213. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, pages 1-18 July 28, 2020, Appendix C.
214. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, page 8, footnote 6, July 28, 2020, Appendix C.
215. The Spectrum, “Quail Creek Reservoir to close for chemical treatment”, July 8, 2018 at:
https://www.thespectrum.com/story/news/2018/07/09/quail-creek-reservoir-close/768620002/
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cont'd Water Resources

“The harmful algae was found in multiple spots in the river.

6504-107 Aquatic Invasive Species

“Why is it showing up now? We can’t answer that,” Gaddis said. “It’s a new
area for Utah. These sorts of blooms can be triggered by disturbances in the
watersheds. It’s not tightly linked to nutrient loads like blooms in lakes.
“The state has previously issued health warnings for E. coli impairment in the
North Fork.
“The Southwest Utah Public Health Department has issued a public health
warning for the affected areas of the river. The regional health department will
post signs warning people of the risks of exposure to the river water.”216
According to the Utah Department of Environmental Quality, “Harmful algal blooms (HABs)
develop when naturally occurring cyanobacteria in the water multiply very quickly to form green
or blue-green water, scum, or mats. These blooms can produce potent cyanotoxins that pose
serious health risks to humans, pets, and livestock.”217
The DEIS is deficient for not considering the impact of chemicals used to prevent quagga
mussels on the Sand Hollow aquifer project.218 Included at the end of Study Report 5 is a study
on the Sand Hollow’s aquifer. See:
•

Appendix A Revised Technical Memorandum 5.13C Aquifer Recharge Issues

•

Appendix A Lake Powell Pipeline Phase I - Preliminary Engineering and Environmental
Studies Task 5 - Develop and Analyze Alternatives Revised Technical Report 5.13C
Aquifer Recharge Issues Prepared for Utah Division of Water Resources May 2009
Prepared by MWH

The report states that additional information is needed.
5.5.9.2 Southern Alternative, page 265

6504-107

“The inter-basin transfer of Proposed Project water from Lake Powell to Sand
Hollow Reservoir through the Proposed Project could result in transfer of
undesirable and invasive aquatic organisms from the upper Colorado River
basin to the Virgin River basin. While no LPP water would be directly
discharged into the Virgin River or any of its tributary streams, Quail Creek
Reservoir has an outlet to the Virgin River and a direct connection to Sand
Hollow Reservoir via a connecting pipeline. All of the Proposed Project water
conveyed through the pipeline would flow into Sand Hollow Reservoir for the
specific purpose of providing M&I raw water supply for treatment in a water
treatment facility and distribution as culinary water. Thus, implementation of
the Southern Alternative would increase the overall threat to spreading
216. The Salt Lake Tribune, “Dangerous algal bloom turns up in Zion National Park after dog dies in North Fork of the Virgin
River,” July 4, 2020, at: https://www.sltrib.com/news/environment/2020/07/13/dangerous-algal-bloom/
217. The Utah Department of Environmental Quality, Harmful Algal Blooms, at: https://deq.utah.gov/water-quality/harmfulalgTheal-blooms-home
218. Final Study Report 5 Groundwater Resources April 2016, Page 1-21 at, https://water.utah.gov/wp-content/uploads/LPPReports/GroundWater/20160430-05-Final-Groundwater-Resources-Study-Report_FINAL.pdf
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quagga mussels to Sand Hollow and Quail Creek Reservoirs. Implementing the
EPMs would minimize that risk to the greatest extent given the practicality of
treatments to this specific project, while using the best available information to
inform both the EPMs and mitigation measures. While Sand Hollow Reservoir
is designated as a high-risk reservoir (see Section 1.4 of Appendix C-12,
Aquatic Invasive Species), the Proposed Project would contribute to additional
risks of quagga mussel infestation from other past, present, and reasonably
foreseeable future actions to a watershed that currently has no established
populations.”

6504-108 Sensitive Species Wildlife

Coalition: Overall, construction and operation of the Southern Alternative would contribute to
the overall cumulative effects to AIS in combination with other past, present, and reasonably
foreseeable future actions.
6504-108

5.5.13 Sensitive Species – Fish and Wildlife
Coalition: We are concerned about all new paved roads to be built to support the LPP
infrastructure because when roads create barriers to movement, they can impact animal
populations and water in many ways: 219
One of these is through prohibiting gene flow. For example, in timber rattlesnakes, a study of
genetics at hibernacula showed that in hibernacula that were blocked off by roads, genetic
diversity was lower than in those that occurred across contiguous habitats. Additionally, some
male snakes follow trails of pheromones along the ground in order to locate mates. Roads can
disrupt the pheromone trail and make it difficult for males to follow the trails and find a mate.
Animals may also suffer by not being able to access particular habitats. In times of drought,
roads can prohibit animals from reaching water. A study of turtles showed that roads could
prevent gravid females from reaching their preferred nesting sites. As a result, they were
relegated to suboptimal habitats where predation on their eggs was higher, which decreased
reproductive success.
Pollution from roads extends beyond just chemicals, as light and noise pollution from roads can
be detrimental as well. Noise from cars can impact birds by disrupting acoustic communication
and interfering with warning signals, leading to bird population declines in the proximity of
roads. Not all birds are equally affected, however, as those that have song frequencies similar to
car frequencies are more likely to be absent from roadside areas. In addition to decreasing the
numbers of birds, road noise can alter the community composition of birds as certain species are
differentially excluded. Similarly, roads can interfere with the calling of frogs and make it
difficult for them to find a mate.”
Further the roads will also change all the washes that provide water now to plants and wildlife
along the pipeline’s route.

219. Environmental Science, “The Environmental Impact of Roads”, at:
https://www.environmentalscience.org/roads#_ENREF_12.
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6504-109 T&E Species

5.5.13.2 Southern Alternative

6504-110 T&E Species

“The effects of the Southern Alternative, including RMPA Sub-alternatives,
could contribute to existing and ongoing loss, fragmentation, and modification
of vegetation and terrain that provide potential habitat for sensitive species.
Direct and indirect effects of any one past, present, or future action are not
likely to affect sensitive species or their habitat to the degree that existing
populations would be affected. Lands managed by the BLM are managed for
multiple-resource use. The NPS manages GCNRA and Pipe Spring National
Monument in accordance with the NPS Organic Act of 1916, (54 USC 100101
et seq.) as amended, NPS Management Policies, and manages park resources
using site....”
Coalition: As detailed in our comments above the water exchange contract is to benefit the
endangered Green River fishes yet the DEIS fails to do any analysis on these effects. We suggest
there is no extra spring run-off the proponents can provide with the required equal exchange.
6504-110

5.5.14 Threatened and Endangered Species, page 269, page 181.
“Mojave Desert tortoise (Gopherus agassizii) Threatened Designated Critical
Habitat: Designated critical habitat is within the analysis area but 0.4 miles
north of the LPP. Potential for effects to Mojave Desert tortoise and habitat
occur on the westernmost portion of the Project Area in Washington County,
Utah, on BLM-managed land, SITLA, and private lands.
“Colorado pikeminnow (Ptychocheilus Lucius) and Razorback sucker
(Xyrauchen texanus)” Endangered Designated Critical Habitat: The
infrastructure associated with the LPP is located outside of the range for this
species; however, because a component of the Proposed Project includes an
LPP water exchange contract with Reclamation from Flaming Gorge
Reservoir downstream to Lake Powell, effects to the species are considered.”
Coalition: The DEIS fails to adequately analyze the LPP's adverse impacts on threatened
Mojave desert tortoises, or assess how those impacts would cumulatively contribute to the
ongoing rapid declines in tortoise populations. On page 188, the DEIS acknowledges that the
LPP would cross occupied tortoise habitat. It also acknowledges that the LPP would cause
tortoise mortality, habitat loss, and habitat fragmentation. Table 3.15-4 on page 189 summarizes
that there would be permanent adverse impacts on 27 acres of high-quality BLM tortoise habitat,
and such impacts on 18 acres of BLM low quality habitat. Temporary adverse impacts would
occur on high quality tortoise habitats: 167 BLM acres; 36 state acres; and 110 private acres. In
total, about 533 acres of tortoise habitat would be adversely impacted. Given the lengthy
duration and uncertainty associated with re-vegetation of disturbed soils and landscapes, and the
potential for new ground disturbance to cause a major increase in cheatgrass and other invasive
species (which adds to the threat of catastrophic wildfires), the so-called "temporary" impacts on
tortoise habitats may actually take a very long time to heal. Tortoises in these locations would
find it very difficult to survive for this extended period of time. We disagree that the tortoise
impacts from building the LPP are "temporary." We outline in our comments how roads and the
LPP right-of-way will permanently change water drainages that feed plants for the tortoises.
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The DEIS on page 270 only vaguely acknowledges that the LPP impacts would "contribute" to
the cumulative impacts causing the declining tortoise populations. Tortoise populations in
Washington County are in serious trouble. Over the past two decades, tortoise population has
declined by 41 percent and the population has declined by 24 percent. Elsewhere in the tortoise's
range, these populations have similarly and rapidly declined in four of the five FWS recovery
units, and some of these populations may already be below the level for future viability

6504-111 Visual Resources

6504-111

5.5.15 Visual Resources, 5.5.15.3 Highway Alternative, page 271.
“The Highway Alternative visual resource cumulative effects would be nearly
the same as described for the Southern Alternative. One additional cumulative
effect could occur when combined with the effects of the Jackson Flat
Reservoir project. The visual resource effects of the Highway Alternative near
the Jackson Flat Reservoir would have short-term cumulative effects on the
characteristic landscape because of changes in line, form, color, and texture
introduced as a result of land disturbance caused by both projects. The
cumulative effects would diminish over time as the Highway Alternative
becomes revegetated near the Jackson Flat Reservoir.” (emphasis added)
Coalition: The southwest United States is in the throes of a megadrought, which started almost
two decades ago. The DEIS does not acknowledge this or address contingencies for mitigating
the scars left on the land if the drought continues. For example, what would be the added cost of
providing water to remediation areas along the pipeline’s route if the drought continues and
vegetation is not reestablishing itself, especially along historic trails with high visual resource
management values?
5.5.18 Indian Trust Assets, page 274.
Coalition: As mentioned above, the Northern Ute tribe has undeveloped senior water rights to
the Green River Tributaries. Their concerns regarding moving water south per the water
exchange contract to the proponents that have junior water rights to the Green River is troubling.
The BOR has a responsibility to protect tribal water rights in the Colorado River basin and
therefore a study should be completed on how much physical water there will be and who will
have the priority rights to use it over the long term. An article in High County News discusses
the tribes' concerns about protecting their undeveloped water rights:220
“2020 will also see the start of the renegotiation of the Colorado River Interim
Guidelines. The guidelines, which regulate the flow of water to users, were
created in 2007 without tribal consultation and are set to expire in 2026. The
29 tribal nations in the upper and lower basins hold some of the river’s most
senior water rights and control around 20% of its annual flow. But the tribes
have often been excluded from water policymaking; around a dozen have yet to
quantify their water rights, while others have yet to make full use of them. Most
of the tribal nations anticipate fully developing their established water rights
by 2040 — whether for agriculture, development, leasing or other uses.
Drought and climate change are still causing shortages and uncertainty,
220. High Country News This system cannot be sustained’ This year, tribal nations enter negotiations over Colorado River water.
Anna V. Smith INTERVIEW March 10, 2020 From the print edition, at https://conserveswu.org/2020/08/01/news/
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however. Already, the Colorado River has dropped by about 20%; by the end
of this century, it could drop by more than half.”

6504-113 Socioeconomics

High Country News spoke with Daryl Vigil of the (Jicarilla Apache, Jemez
Pueblo and Zia Pueblo), water administrator for the Jicarilla Apache Nation.
Daryl Vigil said, “we’re already seeing the impacts. And I think that’s
something that absolutely has to be considered in the planning of the future,
because right now — with 41 million people in the basin — as of 2010, the
imbalance between supply and demand is already a million acre-feet. It’s
projected, according to the basin study, to be 3 million acre-feet by 2060. We
continue to act surprised when something new comes about in terms of a fire
or a flood or an incredible drought. We’re making an impact on this planet,
and it’s not a good one. That’s where, with the Ten Tribes Partnership, (we’re)
really trying to make sure that we integrate those traditional, cultural values
and spiritual values that the tribes have for the river as we move forward.
Because if we’re not going to address it, it looks pretty catastrophic to us. And
so I think, when we start talking about climate change, absolutely pushing to
make sure that we’re thinking about a mindset of how we fit into nature, rather
than nature fitting into us.”
6504-113

5.5.19 Socioeconomics, 5.5.19.2 Southern Alternative, page 275.
“The Southern Alternative would contribute to cumulative effects to regional
socioeconomics, if the construction period coincided with the construction
period of other reasonably foreseeable actions. Those effects would be
temporary and beneficial from construction employment and associated
expenditures. Overall, construction and operation of the Southern Alternative
would contribute to the overall cumulative effects to socioeconomics in
combination with other past, present, and reasonably foreseeable future
actions.”
Coalition: We mention herein that the DEIS social economic analysis is flawed because the
BOR’s analysis uses the concept of “Benefit Transfer.” However this method assumes the LPP is
100 percent reliable, but it is not, as explained in the Lynker Memo Coalition comments
Appendix C.221 Economic or social effects—when a EIS is being prepared the economic or costs
and natural or physical environmental effects are interrelated—should have been analyzed in the
DEIS and were not.
As mentioned in 40 CFR §1508.14, an EIS should consider the cost of a project on the residents
who have to pay for it and the DEIS does not. “Human environment” shall be interpreted
comprehensively to include the natural and physical environment and the relationship of people
with that environment. (See the definition of “effects” (§1508.8).) This means that economic or
social effects are not intended by themselves to require preparation of an environmental impact
statement. When an environmental impact statement is prepared and economic or social and
natural or physical environmental effects are interrelated, then the environmental impact
221. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, pages 1-18July 28, 2020 (Appendix C).
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statement will discuss all of these effects on the human environment and the DEIS failed to do
this.

6504-114

cont'd Socioeconomics

6504-114 Water Resources

INCOMPLETE STUDIES
The Coalition is concerned that there are gaps in the record that will interfere with the
preparation of the final EIS. In some cases, critical data is left out. We described in detail those
gaps in our comments above. Without this information in the record, decisions based on the final
EIS will be fundamentally flawed.

6504-115 Water Resources

6504-116 Other

The major flaw is that all of the 2016 study reports have the wrong No Lake Powell Alternative,
which claims that Washington County will exhaust our supplies of “fresh water” by 2025, that
the only water remaining was high in TDS and would have to be treated with reserve osmosis,
and that xeriscaping would be forced on all residents. It shews and undermines the entire DEIS
analysis. None of these assertions are true, but the 2016 studies were never updated. Even though
BOR was alerted during scoping that their studies were outdated, BOR choose not to update the
2016 reports. (See scoping report in Appendix B.)

6504-117 Water Supply

The 2016 studies all had the wrong assumption that we would run out of the water by 2025, but
the DEIS has pushed that date to 2040. The LPP project’s analyses, projections, and estimates
have changed over time and continue to evolve even now. The need for water has changed; the
proponents now claim LPP project water may not be needed until 2045—certainly not by 2025—
as previously asserted. There is very little clarity, much less certainty, in previous claims about
project cost, water availability, water supply, and desirability of conservation measures. It is of
utmost concern that current data in proponents’ studies be updated and made available to those
who want a detailed and thorough understanding of this project so that informed decisions can be
made before the final EIS. The NEPA process is supposed to examine environmental effects
before an action is undertaken, and this has not happened because of the incomplete and outdated
studies.
The DEIS is deficient because we requested that the BOR obtain the following information prior
to preparing the draft EIS and it is not yet included:

6504-115

1. A complete analysis of the proposed exchange of the Green River Block water right use
because there is, in fact, a connected federal action. This would include the two BOR
water service contracts involving water rights of 158,800 AFY depletions.
2. Documentation of Utah’s high-water rights in the Green River tributaries of 158,800
AFY depletion and 320,000 AFY diversion to exchange with the BOR for the same
amount of water out of Flaming Gorge Reservoir for the water right, which includes
water for the LPP to complete the proposed action.
3. Description of the geographic scope in the EIS from the Flaming Gorge Reservoir to
Lake Powell, and to include the Green and Colorado Rivers.
4. An analysis of how the proposal to divert water from Lake Powell is in accordance with
the Law of the River such that Utah can effectively operate the proposed project over the
50-year term of the water exchange contract. According to the Colorado River Compact,
Utah’s Upper Basin water rights cannot be used in the Lower Basin, where the project is
located. Also, the legislation of the Colorado River Storage Project is that Upper Basin
reservoirs would assure water for the Lower Basin.
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5. Analysis of how climate change will impact the Colorado River in ways that affect
physical water availability for aquatic ecosystems and the LPP. What are the implications
for the project to operate at full capacity in the future if the flows in the Green River and
Colorado River continue to decline?

6504-119 Water Resources
6504-119

6. Analysis of Utah Water Laws and other laws that would have to be changed in order to
preserve water in the Green and Colorado rivers for 400 miles for an instream flow for
the benefit of the endangered fishes from Flaming Gorge Reservoir to Lake Powell
Reservoir for the 50-year term of the water exchange contract.
7. Updates to the cost/benefit analysis to include a standard cost/benefit analysis that
includes the cost of the proposed LPP, and not just relying on a superficial “benefits
transfer” approach.

6504-120 Socioeconomics

6504-120

6504-121
6504-122

10. Completing a comprehensive study of probable flows, such as a Hydrological
Determination, that focuses on a more recent period—less than the historical 100-year
average of 15 MAFY at Lees Ferry. This would determine if Utah has a sufficient water
supply for the Lake Powell Pipeline. See information on a Hydrological Determination
for the Jicarilla Navajo reservoir service contract.222 Also, see the Colorado River Basin
Water Supply and Demand Study which concludes that the Basin faces a wide range of
plausible future long-term imbalances between supply and demand.223

Additional Comments

6504-123

The Bureau of Reclamation (BOR) said they would use the Federal Regulatory Energy
Commission's (FERC) studies for the DEIS and would update them with current information.
However, the project was fast tracked, and these updates to the studies didn’t occur. Over the
past twelve years, the Coalition has given detailed comments outlining the flaws in the FERC’s
studies. BOR recommended we resubmit our analyses for this new process. We sent them in
PDF format during the scoping comment period, and we resubmitted them again for the DEIS
comments. The comments are posted on FERC’s website under eLibrary224 Docket Number P12966. The eLibrary website is where all the FERC comments on the project are filed. Please
include these comments into the DEIS comment record.
After twelve years of commenting on the LPP for an eventual EIS, the BOR ignored the
Coalition’s and public’s concerns and just adopted the proponents’ point of view on the need for
the LPP without evidence and without objective proper vetting of the project.
222. Interstate Stream Commission, Office of State Engineer, “Summary of the 2007 Hydrologic Determination relating to the
Navajo settlement”, November 5, 2007, at
https://www.ose.state.nm.us/Legal/settlements/NNWRS/InitialDisclosures/Settlement%20Documents/Summary%20of%20the%2
02007%20Hydrologic%20Determination%20re%20Navajo%20Settlement%20110507.pdf.
223. The Bureau of Reclamation, “Colorado River Basin Water Supply and Demand Study,” Fact Sheet, June 2013
at:https://www.usbr.gov/lc/region/programs/crbstudy/FactSheet_June2013.pdf.
224. Federal Energy Regulatory Commission, web site, eLibrary, at: https://www.ferc.gov/ferc-online/elibrary.
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8. Analysis of the impact of Utah bonding for a $2-plus billion project on the state’s ability
to bond for other needed public projects.
9. Updated alternatives analysis that includes a reasonable conservation-only alternative,
such as the Local Waters Alternative, that addresses a wider range of local water sources.

6504-118 Climate Change - Hydrology

6504-123 NEPA Process

6504

The Coalition comments are relevant because:
•

In 2008, the groups wanted to be a part of the FERC process and have standing;
therefore, they filed a Motion to Intervene, which is necessary to participate fully in a
FERC process:
o Conserve Southwest Utah (formerly Citizens for Dixie Future) et al., “Motion to
Intervene by Citizens for Dixie's Future, Glen Canyon Institute, Sierra Club,
Living Rivers, American Rivers, and Town of Springdale, Utah in P-12966”,
FERC eLibrary accession no. 20080102-5057 (January 2, 2008).225

•

•

•

•
•

In 2008, the groups outlined their concerns in FERC’s first scoping process that should
identify issues to be included in the FERC’s DEIS. These issues of concern have gone
unanswered in the DEIS. We identified other local water supplies not counted by the
WCWCD.
o “ILP Comments or Study Requests of Natural Heritage Institute (CA),” on
Scoping Document 1 and Pre-Application Document, and Additional Study
Requests, eLibrary accession no. 20080707-5206 (Jul. 7, 2008);226
The Coalition commented on what the studies for the environmental analysis for the LPP
should contain.
o See: “Lake Powell Pipeline Coalition’s Comments on Proposed Study Plan and
Scoping Document 2”, accession no. 20081119-5130 (November 19, 2008)227
The Coalition commented on the proposed studies that included the plans and reports for
the LPP.
o “Comments Lake Powell Pipeline Coalition,” on Study Plans and Draft Study
Reports, eLibrary accession no. 20110506-5125 (May 6, 2011);228
The Coalition commented on the modified study reports for the LPP.
o “Comments Lake Powell Pipeline Coalition,” on Modified Draft Study Reports,
eLibrary accession no. 20120323-5005 (Mar. 23, 2012);229
The Coalition commented on the LPP’s Preliminary License Proposal (PLP) and draft
study reports. Based on our review of the PLP, the Coalition is concerned that the Project,
as proposed, is legally and hydrologically infeasible.

225. LPPC, Comments to FERC on Project P-12966-001,“Motion to Intervene by Citizens for Dixie’s Future, Glen Canyon
Institute, Sierra Club, Living Rivers, American Rivers, and Town of Springdale, Utah”, Project no. P-12966-000, January 2,
2008, at: https://conserveswu.org/wp-content/uploads/2020/06/FERC-Motion-to-Intervene-FINAL-2008.pdf.
226. LPPC, Comments to FERC on Project P-12966-001,“Comments of the Lake Powell Pipeline Coalition on Scoping
Document 1 and Pre-Application Document, and Additional Study Requests”, July 7, 2008, at: https://conserveswu.org/wpcontent/uploads/2012/04/cdf-scoping-comments-pdf.pdf.
227. LPPC, Comments to FERC on Project P-12966-001, “Lake Powell Pipeline Coalition’s Comments on Proposed Study Plan
and Scoping Document 2”, November 19, 2008, at: https://conserveswu.org/wp-content/uploads/2012/04/scoping-2-commentsfinal.pdf.
228. LPPC, Comments to FERC on Project P-12966-001, “Lake Powell Pipeline Coalition’s Comments on Study Plans and Draft
Study Reports”, May 6, 2011, at: https://conserveswu.org/wp-content/uploads/2011/11/FERC_comments_FINAL_5-611_PDFJane.pdf.
229. LPPC, Comments to FERC on Project P-12966-001, “Lake Powell Pipeline Coalition’s Comments on Modified Draft Study
Reports”, March 23, 2012, at: https://conserveswu.org/wp-content/uploads/2011/11/FERC-Comments-Modified-Reports.pdf.
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•

o “Comments Lake Powell Pipeline Coalition,” PLP and revised draft study reports
eLibrary accession no. 20160229-5176 (February 29, 2016);230
The Coalition commented on LPP’s Notice Ready for Environmental Analysis (NREA)
and detailed the over-allocation of the Colorado River and Utah’s water rights.
o “Comments Lake Powell Pipeline Coalition,” NREA Comments eLibrary
accession no.20181120-5012 (November 20, 2018).231

Conclusion
Things have changed since the Utah legislature passed the 2006 Lake Powell Pipeline
Development Act. The cost of LPP has grown significantly since it was first conceived. In 1995,
the price was estimated at $187 million, and it skyrocketed to $1-2 B in 2016.232 Meanwhile,
mid-century population projections have plummeted from 860,000 to less than 500,000, reducing
demand. Yet, the proponents still push in the DEIS for the same amount of water for almost half
the proposed population in the DEIS.
It is hard to avoid the conclusion that the State of Utah is rushing to get its “remaining Compact
water rights” before there are more restrictions are placed on withdrawals from the Colorado
River. The problem is the DEIS ignores the best available science on climate change. There may
no longer be physical water that the proponents would have priority rights to support a
permanent water project. We explained the issue in detail in our comments.
Accordingly, the proponents inflate the need for water any way they can, by insisting on a
“second source,” of water, by stretching the timeline out to 2075, by using a high and continuing
“system loss” of 15.4 percent every year to 2075, by assuming no further water conservation
after 2045, and by dropping any consideration of publicly supported water conservation
alternatives and only evaluating the proponents’ two construction alternatives.
In addition, the DEIS improperly inflates water demand by ignoring obvious trends. The
population growth will slow and thereby revenues will fall to pay for the LPP causing water
demand to decrease below the static 240 GPCD in 2045. Therefore, no further water efficiency
after 2045 is not a valid assumption and the proposed system loss of 15.4% water loss to the year
2075 will be less over time. The secondary water needs are improperly forecast by including
irrigation company water shares in the GPCD.
The DEIS also ignores water supplies available to Washington County and inappropriately
minimizes those supplies it does acknowledge. The proponents only consider water that meets
EPA standards for drinking water, and it ignores that the cities have their own water rights they
can develop in the future see our comments on additional water supplies.
Further, the DEIS is not sufficient because it analyses the LPP as if it is a stand-alone project.
The hydrological modeling used to show that the Virgin River’s flows will be reduced over time
230. LPPC, Comments to FERC on Project P-12966-001, Lake Powell Pipeline Coalition’s Comments on the Preliminary
Licensing Proposal and Draft Study Reports”, February 29, 2016, at: https://conserveswu.org/wpcontent/uploads/2018/02/FERC-Comments-FINAL-2-29-16-1.pdf.
231. LPPC, Comments to FERC on Project P-12966-001, “Lake Powell Pipeline Coalition’s Comments on the Notice that the
Project is Ready for Environmental Analysis”, November 19, 2018, at: https://conserveswu.org/wp-content/uploads/FERCcomments-2018-FILED-.pdf.
232. Lake Powell Pipeline. April 2016 Final Study Report 10 – Socioeconomics and Water Resource Economics. Appendix B:
Draft Cost Opinion Master Summary. Capital cost estimate in December 2015 dollars. Prepared by Stantec, February 2016.
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by climate change is not applied to the Colorado River being a viable second source of water for
Washington County. Due to the project being fast-tracked, many studies were not updated. The
DEIS also ignored any past public or non-government agencies over the 12 years of commenting
on the LPP.
Oddly, the proponents plan to buy water for the LPP from The Colorado River Storage Project
(CRSP) and approve the purchase using this DEIS. However, CRSP is not providing enough
water to meet all the demands of the Colorado River Compact today. The outflows of water from
Lake Powell and Lake Mead are more than the inflows, steadily draining the reservoirs.
Common sense would dictate you wouldn’t want to buy from a project that already can’t provide
enough water to their existing customers and not complete an analysis of the problem. The LPP
water right does not have priority status that assures water to the project over the long term. This
analysis is totally missing in the DEIS.
The LPP is neither legally nor hydrologically feasible as we detail in our comments. A
Supplemental DEIS is required because much of the information is either lacking or wrong, and
that has to be corrected.
Finally, but really of prime importance, is that the pristine lands that will be destroyed by the
building the unnecessary LPP are more valuable to our nation to keep intact for future
generations than an unnecessary and unaffordable water project.
We support the no action alternative.
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Appendix A. Abbreviations
AF
AFY
BOR
CFS
CRC
CRSP
CSU
CUP
DEIS
DOI
EIS
EWFB
FERC
FGR
GPCD
GRAMA
LPP
LPPC
LWA
M&I
MAF
MAFY
NEPA
RMP
RO
TDS
THM
UBWR
UCRBRIP
UDWRe
UDWRi
WNA
WRA

Acre-feet
Acre-feet per year
Bureau of Reclamation
Cubic feet per second
Colorado River Compact
Colorado River Storage Project
Conserve Southwest Utah
Central Utah Project
Draft Environmental Impact Statement
Department of the Interior
Environmental Impact Statement
Utah Executive Water Finance Board
Federal Energy Regulatory Commission
Flaming Gorge Reservoir
Gallons per capita per day
Government Records Access and Management Act
Lake Powell Pipeline project
Lake Powell Pipeline Coalition
Local Waters Alternative
Municipal and industrial
Million acre-feet
Million acre-feet per year
National Environmental Policy Act
Resource Management Plan
Reverse osmosis
Total dissolved solids
trihalomethane
Utah Board of Water Resources
Upper Colorado River Basin Recovery Implementation Program
Utah Division of Water Resources
Utah Division of Water Rights
Water Needs Assessment
Western Resource Advocates
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Appendix B. Lake Powell Coalition Comments on
Bureau of Reclamation Lake Powell Pipeline
Project Draft Environmental Impact Statement
Public Scoping Report
February 2020
Purpose: Determining whether and how comments submitted during the scoping process are
captured in the LPP DEIS Scoping Report. This may determine whether they will be addressed
in the draft Environmental Impact Statement for the Lake Powell Pipeline itself. BOR responses
to scoping comments are identified by Section heading and page number from the Scoping
Report and are italicized. The Lake Powell Pipeline Coalition’s (Coalition) comments are plain
text.
Coalition: We submit these comments into the record to outline how comments submitted
during the scoping process were not addressed in the DEIS. BOR responses to the scoping
comments are identified by Section heading and page number from the Scoping Report and are
italicized. The Lake Powell Pipeline Coalition’s (Coalition) comments are plain text.
1.2 Purpose of Scoping, page 2.
“NEPA requires public involvement in determining the scope of the EIS
analysis. The public involvement process is designed to contribute to an
exchange of constructive ideas, discussion of alternatives, and determination
of possibilities for mitigating potential environmental impacts associated with
the proposed LPP Project. Reclamation recognizes that public involvement is
more than just information gathering and should be considered a ‘valueadded’ process. Reclamation plans to inform and involve members of the
public so they can effectively participate in the LPP project NEPA process.”
Coalition: The DEIS is deficient because the BOR failed its responsibility to consider the
scoping comments in determining the scope of the DEIS. Also, the BOR did not consider
comments from commenters provided during the 12-year FERC licensing process for the Lake
Powell Pipeline project. We detail our concerns that the DEIS was not properly defined because
the BOR ignored scoping comments.1

1. Regulations regarding scope and content of an environmental impact statement:
40 CFR § 1501.7 – Scoping. (a)(2) Determine the scope (§ 1508.25) and the significant issues to be analyzed in depth in the
environmental impact statement.
40 CFR § 1502.4 Major Federal actions requiring the preparation of environmental impact statements. “Agencies shall make sure
the proposal which is the subject of an environmental impact statement is properly defined. Agencies shall use the criteria for
scope (§ 1508.25) to determine which proposal(s) shall be the subject of a particular statement.”
40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
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2.2 Public Scoping Meetings, page 4.
“The purpose of public scoping is to identify issues, needs, and concerns of
stakeholders, special interest groups, and the general public, as well as to
inform alternative development. Copies of the public scoping meeting
materials are included in Appendix B.”
Coalition: The BOR’s scoping report is supposed to document the concerns submitted to BOR
and should be used to determine the scope of the DEIS. However, the DEIS is deficient because
it did not address many public concerns; we list those omissions below.
3.2 Methodology for Processing Scoping Comments, page 7:
“The Reclamation NEPA team identified each of the comments as either
substantive or nonsubstantive. Guidance from the Bureau of Land
Management (BLM) National Environmental Policy Act Handbook (2008) was
followed in this classification of the comments. According to the 2008 BLM
Handbook, unique and substantive comments are defined as being specific and
doing one or more of the following:
• Questioning, with reasonable basis, the accuracy of information in the NEPA
document;
• Questioning, with reasonable basis, the adequacy of, methodology for, or
assumptions used for the environmental analysis;
• Presenting new information relevant to the analysis;
• Presenting reasonable alternatives other than those analyzed in the NEPA
document; and/or
• Causing changes to or revisions of the alternatives (BLM 2008).
Coalition: BOR ignored its guidance in 3.2 methodologies evaluating the comments submitted
during scoping that should have been in the scope of DEIS and instead adopted the proponents
unsupported claims for the scope of the DEIS.
3.4 Summary of Scoping Comments by Issue Category, 3.4.2 Alternatives, page 8:
“A total of 114 comments were received concerning the Proposed Project
alternatives. The comments primarily concerned utilizing a water conservation
alternative; this included suggestions for limiting irrigation of lawns and golf
courses, which they purport would make the pipeline unnecessary.”
Coalition: The BOR used a wrong assumption to make its decision to drop a water conservation
alternative to use for DEIS. The BOR mischaracterized requests to objectively explore
reasonable alternatives such as those relying on water conservation and local supplies, which
were requested by many people during scoping. They implied that these were primarily
“suggestions for limiting irrigation of lawns and golf courses” when, in fact, they also included
management changes such as increased and substantially tiered water rates and increasing local
supplies. The public has asked for 12 years that FERC evaluate in an unbiased way a water
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conservation alternative using local supplies. However, the BOR choose not to vet the
proponents’ claims about water conservation and used the proponents’ very flawed Alternatives
Study Report #22 to eliminate any consideration of an alternative relying on water conservation
and local supplies. The BOR used Alternatives Study Report #22 to eliminate any water
conservation alternative because of the high cost. We note that Alternatives Study Report #22
was not provided to the public in the DEIS.
The DEIS is deficient because the BOR did not do a rigorous analysis of alternatives that the
public could understand; therefore, it violated NEPA, among other regulations.2
3.4.5.4 Aquatic Invasive Species, page 9.
“Thirty comments were received concerning aquatic invasive species. Many of
the comments focused on invasive quagga mussels and their possible
infestation of the water supply.”
Coalition: There were 30 substantive and 12 nonsubstantive comments which raised issues
regarding aquatic invasive species. The BOR did not adequately address these concerns in the
DEIS because it only described how the quagga mussels will be kept within the pipe and how the
agencies intended to manage them and not disclosing the risks.
The DEIS is deficient because it violated NEPA with respect to the environment affected by the
proposed project.3
3.4.6 Climate Change and Greenhouse Gases, page 9.
“A total of 43 comments addressed climate change and greenhouse gases. The
comments were primarily related to what the short and long-term effects of the
water supply would be and how the river flow could be affected by the
proposed LPP Project.”
Coalition: In the DEIS the BOR got it backward; it was not asked how the LPP would affect
supply from the Colorado River, but just the reverse, how predicted decreases in Colorado River
flows would affect water availability for the LPP; as a result, the BOR used the wrong data. This
DEIS fails to apply the BOR’s studies in 2012 The Colorado River Basin Water Supply and
Demand Study, wherein scientists are expecting less water and water availability over the long
term. The current DEIS analysis is very questionable and based on the wrong information.
The DEIS is deficient because it violates NEPA.4

2. Regulations that address consideration of alternatives include:
40 CFR § 1502.14 Alternatives including the proposed action. An EIS must assess impacts of proposal, including “reasonable
alternatives not within the jurisdiction of the lead agency.”
40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
40 CFR § 1500.1(b) NEPA’s purpose is to ensure that environmental information is available to decision makers before decisions
are made; it emphasizes that “accurate scientific analysis” is “essential.”
3. Regulations that define breadth of analyses:
40 CFR § 1502.15 Affected environment. “The environmental impact statement shall succinctly describe the environment of the
area(s) to be affected or created by the alternatives under consideration.”
42 U. S. C. § 300f. Safe Drinking Water Act
4. Regulations that address lack or quality of information used:
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3.4.8 Cumulative Effects, page 10.
“A total of 17 comments were received regarding cumulative effects. The
commenters were primarily concerned with population growth and sprawl, as
a result of the pipeline and a larger availability to water resources/supply.”
Coalition: Contrary to the BOR’s characterization of cumulative impact comments as “primarily
concerned with population growth and sprawl,” there were far more substantive comments
regarding cumulative impacts on Mojave desert tortoise and other native species’ habitats,
economic costs on top of other increased taxes and fees, ensuring water for downstream uses and
users, soil salinity and reservoir siltation, wetlands, public lands, and public land protection
designations, speed of climate change, and fossil fuel use and pollution to pump water uphill
2,000 feet.
The DEIS is, therefore, deficient because it violates NEPA.5
3.4.19 Native American Concerns, page 11.
“Eight comments addressed Native American concerns. Some of the commenters
expressed their concerns with a water supply and the water rights of tribes in the region.
By transporting water away from the area, the stakeholders are concerned with the
availability of water for those tribal communities.”
Coalition: BOR ignored the Ute Indian Tribe of the Uintah and Ouray Reservation (Northern
Ute tribes') concerns about moving the remaining physical water south, which would result from
the signing of the proponents’ water exchange contract. The Northern Utes have senior water
rights to the Green river Tributaries. One of the original intents of CRSP was to provide water
for the Ute Unit of the Central Utah Project. The Ute unit was never built, and now BOR
assigned that water to the State of Utah that has water rights to the Green River Tributaries but
that are junior to the tribes’ rights. The Central Utah Project was built in 1968 using high spring
flows of the Green River Tributaries. It is unclear how the State of Utah can pledge spring runoff to the endangered Green River fishes when the Ute Tribe has senior water rights to most all
of the Green River Tributaries. Utah has still not completed a settlement agreement with the Ute
Tribe.
Even though the proponents' water rights are very junior to the tribes, the BOR is showing a
preference in the DEIS by selling CRSP project water to the proponents. This sale could violate
the Colorado River Compact if Congress and the other basin states do not agree, The BOR does
not even attempt to protect the tribe’s physical water rights. BOR is blindly over-allocating any
remaining physical water by promises to far too many entities without any analysis of the
amount of physical water that remains, now and in the future. After twelve years of the public
asking in scoping and other comment opportunities for the proponents to prove they have valid

40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
40 CFR § 1500.1(b) NEPA’s purpose is to ensure that environmental information is available to decision makers before decisions
are made; it emphasizes that “accurate scientific analysis” is “essential.”
5. Regulations that address cumulative impacts:
32 CFR § 651.16 Cumulative impacts. “NEPA analyses must assess cumulative effects, which are the impact on the environment
resulting from the incremental impact of the action when added to other past, present, and reasonably foreseeable future actions.”
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water rights for the project, this critical question remains unanswered, and BOR has not pursued
the issue in the DEIS.
The DEIS is deficient because it violates NEPA.6
3.4.20 NEPA Process page 11.
“As part of the scoping process, a total of 42 comments were received that
addressed the NEPA process. Many of the commenters requested an update to
the Federal Energy Regulatory Commission’s (FERC) studies with findings
that include climate change, water projections, and population growth. The
comments showed concern for using outdated studies, which may misguide
decision-making.”
Coalition: The commenters questioned the accuracy, methodology, and assumptions used, and a
need to present updated information and alternatives. However, BOR did not adequately address
the FERC comments over the years and failed to explain how those studies were not flawed and
incomplete. BOR did not vet the proponents’ information and used outdated information to make
decisions on the Lake Powell Pipeline.
The DEIS is deficient because federal agencies must use accurate data throughout the decisionmaking process, and the DEIS, therefore, violated NEPA.7
3.4.22 Proposed Project Cost (Other), page 11.
“A total of 41 comments were received that addressed proposed LPP Project
costs. Many of the commenters were concerned with the cost of the proposed
LPP Project to taxpayers and the overall cost of the proposed LPP Project.
Several questioned whether residents of Washington and Kane County would
fund the proposed LPP Project, or if the entire state would provide funds.
Additionally, many suggested that a water conservation alternative would save
taxpayer money and avoid the proposed LPP Project altogether.”

6. Regulations that address purpose of and alternatives addressed in environmental impact statements:
40 CFR § 1500.1(b) NEPA’s purpose is to ensure that environmental information is available to decision makers before decisions
are made; it emphasizes that “accurate scientific analysis” is “essential.”
40 CFR § 1502.14 Alternatives including the proposed action. An EIS must assess impacts of proposal, including…“reasonable
alternatives not within the jurisdiction of the lead agency.”
40 CFR § 1502.15 Affected environment. “The environmental impact statement shall succinctly describe the environment of the
area(s) to be affected or created by the alternatives under consideration.”
40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
7. Regulations that address accuracy and quality of data, analyses and alternatives used in environmental impact statements:
40 CFR § 1500.1(b) NEPA’s purpose is to ensure that environmental information is available to decision makers before decisions
are made; it emphasizes that “accurate scientific analysis” is “essential.”
40 CFR § 1500.1(c) NEPA’s process is intended to help public officials make decisions that “are based on understanding of
environmental consequences,” “and take actions that protect, restore, and enhance the environment.”
40 CFR § 1502.14 Alternatives including the proposed action. An EIS must assess impacts of a proposal, including…“reasonable
alternatives not within the jurisdiction of the lead agency.”
40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
40 CFR § 1502.24, Methodology and scientific accuracy. “Agencies shall [e]nsure the professional integrity, including scientific
integrity, of the discussions and analyses in environmental impact statements.”
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Coalition: To pay for the project, Washington County residents will see a quadrupling in water
rates, a doubling in impact fees, and a 50% increase in property taxes going to Washington
County Water Conservancy District (WCWCD). However, it is questionable whether the
pipeline is financially viable for Washington County. The DEIS exaggerates benefits, relying on
“benefits transfer” models, and proposes a 100-year period to recover costs.
The DEIS is deficient because it violates NEPA.8
3.4.24 Purpose and Need, page 11.
Among the comments received, 24 addressed the purpose and need of the EIS.
Many of the commenters felt that the proposed LPP Project did not have a
clear purpose and need and would like more details on the amount of water to
be conveyed and cost of the proposed LPP Project overall.
Coalition: The real need for water has not been established by the proponents. The proponents
have inserted an arbitrary requirement for a second source of water from the already overallocated Colorado River. The purpose and need still is not clear regarding the date when water
will be needed.
Since the Utah legislature passed the 2006 LPP Development Act, population projections for
Washington County for 2060 have decreased from about 860,000 to below 500,000. Meanwhile,
the cost has skyrocketed from $187 million in 1995 to more than $2 billion in 2019. To justify a
need for the LPP the proponents added an arbitrary 15.4% “system loss” factor and a 15-year
“reserve buffer” (providing water in any given year for a population 15 years into the future),
adding a total demand of 30% more water and stretching the timeline from the 2060 year to
2075.
The DEIS thus violated NEPA because BOR does not justify when the additional water supply is
needed.
3.4.25 Recreation, page 12.
“As part of the scoping process, four comments were received regarding
recreation. Many commenters addressed concern for the quality of the
recreational land and its remoteness from other infrastructure and worried
that with a large pipeline, some of the integrity of the area will be lost.
Additionally, the general area in which the proposed LPP Project would be
located attracts many tourists, and the commenters expressed concerns that a
large-scale construction effort would detract from tourism and thus lead to
economic loses.”
Coalition: The DEIS is deficient because it doesn’t include infrastructure impacts more than 750
feet from the pipeline. These impacts include:

8. Rules for analyses include:
40 CFR § 1508.8 Effects. Agencies are to assess direct and indirect effects (synonymous with impacts); and indirect direct effects
include those which “occur at a later same time and place but are still reasonably foreseeable.”
40 CFR § 1502.23 Cost-benefit analysis should not be “displayed in monetary terms when there are important qualitative
considerations” and should “includ[e] factors not related to environmental quality, which are likely to be relevant and important
to a decision.”
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The Lake Powell Pipeline’s infrastructure and its supporting infrastructure would scar iconic and
scenic landscapes, block wildlife movements, and disturb ancient archaeological sites along its
route. Proposed new structures include six hydroelectric plants 25′ high, each with a substation
and five pump stations 35′ high, each with a substation with power lines, high steel power poles
connecting them to existing power grids, cell towers, parking lots, two substations along the
power lines, lights, newly paved access roads, regulating tanks and reservoirs, manholes, air
release valves, vacuum relief valves, blow-off valves, fencing, buried forebay tanks, buried surge
tanks, and surface overflow detention basins all of which require weekly maintenance. The
operation, maintenance, repair, and excavation of the pipeline would significantly degrade the
region’s scenic beauty, its wildlife, and its wildland remoteness.
Further, they will drill temporary water well every 5 miles to provide water for construction that
would include electric power. The project would disturb 53 square miles of excavated soils to
build the pipeline.
3.4.34 Water Law, page 13.
“A total of 64 comments were received addressing water law and water rights of other
states and tribes. Many commenters addressed concerns over watersheds and water
rights of the upper and lower basins and the security of Utah’s water claims in their
submittals.”
Coalition: The DEIS is deficient because it did not disclose the State of Arizona stating this
transfer is not legal under the Compacts rules and would need congressional approval for such a
transfer. The DEIS should evaluate the project purpose in light of probable reductions in the
Colorado River hydrologic flow regime, long-term drought-related reductions in water
availability, and the sharing of deficits among the seven Colorado River Basin states that would
be renegotiated in the Interim Operation Guidelines.
BOR is silent about these concerns in the DEIS. BOR spends considerable effort to model
changes in Lake Powell levels as a result of providing 86,249 AFY to the LPP. Still, it fails to
analyze whether there will be any water at all available from Lake Powell for the LPP.
The DEIS is deficient because it violates NEPA.9
3.4.35 Water Resources, page 13.
“Among the substantive comments received, 68 addressed the potential
negative effects of water resources, including groundwater and water quality.
Many of the commenters expressed concern about water usage, including overirrigation, low water prices, and lack of desert landscaping for businesses and
homes. Others expressed concerns regarding the many streams and springs the
proposed LPP Project would cross and how the proposed LPP Project would
affect the water quality.”
Coalition: The DEIS is deficient because it violates NEPA by not addressing any of these
concerns.

9. Regulations that address analysis include:
40 CFR §1508.27 Significantly. Especially requiring analysis of: (b)(5) “The degree to which the possible effects on the human
environment are highly uncertain or involve unique or unknown risks.”
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3.4.36 Water Supply, page 13.
“Among the substantive comments, 99 addressed water supply and
availability. Commenters were concerned with the long-term availability of
water from the Colorado River with the onset of climate change, as well as the
use of reclaimed water and rainwater for landscaping and irrigation.”
Coalition: The DEIS does not adequately address the concerns that climate change will affect
water availability for the LPP.
The DEIS is deficient because it violates NEPA by not addressing well-documented trends in
water resource availability.10
4.2.1 Current Operations and Delivery System.
“The cities and towns in Washington County have historically developed
independent water collection and treatment systems; however, since WCWCD’s
first project in the mid-1980s, the major municipal water systems have become
increasingly integrated. The majority of WCWCD system water is delivered to
municipal customers who serve over 85 percent of the population of the county.
WCWCD water supply systems include the following major facilities.”
Coalition: The DEIS information is not correct. Municipalities provide about half the water to
their population. In addition, municipalities have more water rights they could develop in the
future. These supplies are not currently counted as future supply by the proponents
The DEIS is deficient because it violated NEPA.11
Conclusion: BOR ignored the FERC scoping comments of 2008 in their analysis. Concerns
raised by commenters during the 2008 scoping process continue today without reconciliation by
BOR in this DEIS. At FERC eLibrary 20080821-3005, Scoping of Environmental Issues for the
proposed Lake Powell Pipeline Project, August 21, 2008, p.7.
These include, as acknowledged by FERC:
“As shown in both the transcripts of the scoping meetings and in Appendix A,
many individuals have provided either oral or written scoping comments, or
both, concerning the Lake Powell Pipeline proposal.
“Many of the public comments express similar concerns or issues:
“1. increased water conservation can delay the need for the pipeline or other
water supply projects

10. Regulations that require analysis of effects include:
40 CFR § 1500.1(c) NEPA’s process is intended to help public officials make decisions that “are based on understanding of
environmental consequences,” “and take actions that protect, restore, and enhance the environment.”
11. Regulations governing NEPA analyses include:
40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
40 CFR § 1502.14 Alternatives including the proposed action. An EIS must assess impacts of proposal, including…“reasonable
alternatives not within the jurisdiction of the lead agency.”
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“2. supplying water to allow the predicted population growth will diminish the
quality of life in the region;
“3. the estimated cost of the pipeline is increasing and little is known about
how the final cost of the pipeline will affect fees and the taxes and rates paid
by water users;
“4. continued droughts and climate effects from human activity could put the
supply of water from Lake Powell Reservoir at risk.”
As a result, this DEIS is deficient in its analysis and violates NEPA.
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Appendix C. Lynker Technologies Memorandum,
July 28, 2020
MEMORANDUM
To:

Conserve Southwest Utah

cc:
From:

Ben Harding, Lynker Technologies, LLC

Subject:

Lake Powell Pipeline, Draft Environmental Impact Statement

Date:

July 28, 2020

Introduction and summary
This memorandum addresses water supply for the Lake Powell Pipeline Project and the
adequacy of the Draft Environmental Impact Statement for the Project (DEIS).
The Lake Powell Pipeline Project (the Project) is proposed to deliver 86,249 acre-feet (af)
of water annually from Lake Powell to Washington County, Utah. The DEIS infers that this full
amount would be available every year, but in fact in many years the Project would almost
certainly be limited to a lower or to no yield by curtailments under the Colorado River Compact
and the Upper Colorado River Basin Compact arising from a flow shortfall on the Colorado
River at Lee Ferry (Castle and Fleck, 2019; Harding, 2019). These curtailments would reduce the
reliability of the project (and its average, long-term yield) and would consequently reduce the
ability of the project to fulfill its declared purpose and need and would reduce its water supply
benefits. What is generally unrecognized is that these curtailments are also mechanisms whereby
operation of the Project can impair the operation of other more senior Colorado River water
rights in Utah, and Colorado River water rights in the States of the Lower Division, impacts that
have not been addressed in the DEIS.
The DEIS has also employed analytical methodological choices that overstate the
performance of the project and understate its impact on other water rights, and it has not reported
analytical results that directly quantify the expected reliability and impacts of the project. The
results that are presented in the DEIS suggest that the Project would not be able to deliver its full
yield, and possibly any yield, on average about every 4 to 7 years. In any year in which the
Project is fully curtailed an impairment of other water rights would almost certainly occur.
The DEIS is deficient for the following reasons:
•

It assumes that the Project will be 100% reliable, that is that it will supply its nominal
yield of 86,249 af every year during its operational life. The available evidence and
analyses suggest that the project yield will be reduced or eliminated in many years due to
curtailments of water use in Utah under the Colorado River Compact and the Upper
Colorado River Basin Compact;
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•

It does not evaluate and describe the degree to which curtailments caused by the Project
would cause impairment of senior water rights within Utah;

•

It does not evaluate and describe the degree to which depletions from Lake Powell by the
Project could impair water rights in the Lower Basin;

•

It does not evaluate and quantify the effect of climate change on the performance of the
Project; it simply assumes that the Project will be able to deliver its nominal yield in
every year during its operational life;

•

The hydrology analyses on which the DEIS is based, and Reclamation’s 2012 Basin
Supply and Demand Study suggest that the project will be unable to deliver its full yield
or any yield at all in many years in the future, but the results of these analyses are ignored
in the DEIS;

•

The hydrology analyses on which the DEIS is based and Reclamation’s 2012 Basin
Supply and Demand Study have methodological shortcomings that result in
overstatement of the performance of the Project and understatement of its impacts.
These issues are addressed in detail in the rest of this memorandum.

1. Stated Purpose and Need for the Project
The project is to supply 86,249 af of water annually to new uses in Washington County.
A full supply of water from the Project is proposed to be available by 2060 and presumably to
continue indefinitely over the unspecified operational life of the Project.
The Project proponents intend for the project to meet these additional planning
objectives:
1. Diversifying the regional water supply portfolio by providing a second source of water
for Washington County;
2. Providing for system reliability by developing a secure source of water;
3. Providing for system redundancy in the event of system failure due to disasters or aging
infrastructure;
4. Accounting for climate change scenarios; and
5. Accounting for long-term uncertainty when considering the summed effect of the
vulnerability to the water supply.
Objectives 1-3 require that the Project supply water reliably. The Purpose and Need
Report (Table 7.2-2; page 16) assumes that the project would supply its full yield of 86,249 af
100% of the time. The DEIS provides an estimate of benefit due to water supply reliability of
$1.9 billion (Table 3.2-8; page 241). These benefits are all attributable to the Project; no water
reliability benefits are attributed to the No Action Alternative. The DEIS provides no analysis of
the reliability of the Project but the hydrologic modeling results found in various DEIS
documents suggest that the Project would be substantially unreliable.
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2. The mechanism and effects of compact curtailment of Utah water rights.
2.1. The law of the river (after Harding, 2019).
The Colorado River system is managed and operated in accordance with the “Law of the
River”, which consists of compacts, treaties, federal and state statutes, court decisions and
decrees, contracts, and regulations. See MacDonnell, et al. (1995), Wilbur and Ely (1933),
Wilbur and Ely (1948), Nathanson (1978) and Verburg (2010). A comprehensive and convenient
compilation is at Weisheit (2010).
The Colorado River Compact (CRC; 1922) and the Upper Colorado River Basin
Compact (UCRBC; 1948), the principal elements of the Law of the River, set constraints on
consumptive use of water in the Upper Basin of the Colorado River. A water treaty with Mexico
(1944) created a federal obligation to deliver water from the Colorado River system at the
international border.
Article II of the Colorado River Compact defines the Colorado River System and divides
it into the Upper Basin and the Lower Basin. Lee Ferry, a point on the Colorado River main stem
one mile below the mouth of the Paria River, divides the two basins. Article II also partitioned
the states into the States of the Upper Division (Upper Division: Colorado, New Mexico, Utah
and Wyoming) and the States of the Lower Division (Lower Division: Arizona, California and
Nevada)
Article III(a) of the Colorado River Compact apportions to each basin 7.5 million acrefeet (maf) per year of consumptive use of the waters of the River. Article III(b) grants an
additional apportionment of 1 maf per year of consumptive use to the Lower Basin.
The Mexican Water Treaty of 1944 established a federal obligation to deliver 1.5 maf of
water per year to Mexico. Article III(c) of the Colorado River Compact sets out terms by which
that treaty obligation would be shared between the Upper Division and the Lower Division-some portion of that federal delivery obligation may be the responsibility of the Upper Division.
Interpretation of these provisions is controversial (CRGI, 2010). The federal obligation is often
assumed to be equally apportioned between the Upper and Lower Divisions, but under the most
severe interpretation, the Upper Division may bear transit losses on its share of the delivery
obligation and may thus owe more than 0.75 maf/year at Lee Ferry. A conventional
interpretation of Article III(c) is that the Mexican Treaty delivery is an annual obligation.
Article III(d) of the Colorado River Compact sets out the terms of an obligation on the
Upper Division not to cause the 10-year cumulative flow at Lee Ferry to be depleted below 75
maf. This flow obligation will likely be the principal limiting constraint on consumptive use in
the Upper Basin. The framers of the Compact expected that annual natural flows at Lee Ferry
would typically substantially exceed 16 maf, which would satisfy the apportionments in Article
III(a) and (b), and the obligations in Articles III(c) and (d), and leave a surplus, but that
expectation is now understood to have been optimistic (Kuhn and Fleck, 2019). The delivery
obligation of the States of the Upper Division for a share of the Mexican Treaty under Article
III(c), and the non-depletion flow obligation under Article III(d) constitute a “combined flow
obligation”.
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Article VIII of the Colorado River Compact exempts Present Perfected Rights (PPRs) in
the Upper Basin from the apportionment and obligations set out in Article III1.
The Upper Colorado River Basin Compact (UCRBC) apportions water among the Upper
Basin states and sets out principles for curtailment in the event of a flow shortfall in Article III of
the Colorado River Compact. Note that the UCRBC refers to Article III of the CRC in its
entirety, and thereby incorporates shortfalls to any delivery required to satisfy any obligation of
the States of the Upper Division to meet the federal Mexico Treaty delivery obligation.
Article III of the UCRBC sets out the apportionment of water among the States of the
Upper Division and Arizona. Arizona is apportioned a fixed 50,000 af; the apportionments
among the States of the Upper Division are set out as percentages of, “…the total quantity of
consumptive use per annum apportioned in perpetuity to and available for use each year by
Upper Basin under the Colorado River Compact and remaining after the deduction of the use, not
to exceed 50,000 acre-feet per annum, made in the State of Arizona” [emphasis added], which
are: State of Colorado, 51.75%; state of New Mexico, 11.25%, state of Utah, 23.00%; and state
of Wyoming, 14.00%. The term “available for use each year” in Article III recognizes that, under
some hydrologic conditions, the amount of water available for consumptive use in the States of
the Upper Division may be less than the amounts set out in Article III(a) of the CRC, due to
operation of Articles III(c) (treaty obligation to Mexico) and III(d) (Upper Division obligation)
of the CRC, however those might be interpreted.
Article IV of the UCRBC sets out the procedures and requirements for curtailment of use
in the States of the Upper Division (no provision is made to curtail any overuse in Arizona).
Several parts of that article are important. First it requires the immediate “repayment” of overconsumption (relative to its or their percentage apportionment) by a state or states prior to any
additional curtailment of use in other states. Second, after repayment of overconsumption,
apportionment of any necessary curtailment is based on actual water use during the water year
immediately preceding rather than on the percentages set out in Article III(a)(2). Third, it defines
Present Perfected Rights according to the date of adoption of the CRC by the negotiators on
November 24, 1922.
The principal reservoir in the Upper Basin is Lake Powell, with a current active capacity
of approximately 20 maf, impounded behind Glen Canyon Dam, about 18 miles above Lee
Ferry. Construction of Glen Canyon Dam, closed in 1963, added another layer to the Law of the
River in the form of operating rules (Reclamation, 1970) legislated as part of the Colorado River
Basin Project Act (1968), as subsequently updated (Verburg, 2010).
What might be the future interpretation of each of the elements of the Law of the River,
and how they may be implemented, is broadly contentious and their precise nature will only be
resolved by negotiation or prolonged litigation, or both (Robison and Kenney, 2012).
2.2. Curtailment of consumptive use in the Upper Division under the Colorado River
Compact
In general terms, if the flow at Lee Ferry falls below the combined flow obligations set
out in Article III(c) and Article III(d)--however these may eventually be interpreted-consumptive use in the Upper Basin must be curtailed to the degree necessary to offset any flow
1. PPRs will not be curtailed even if the flow obligation at Lee Ferry or the federal delivery obligation to Mexico are unmet.
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shortfall, except that PPRs are not subject to curtailment, according to the principles set out
above under Article IV of the UCRBC.
2.3. Curtailment of water use by Utah under the Upper Colorado River Basin
Compact.
In the event of a flow shortfall at Lee Ferry and a consequent curtailment of consumptive
use among the States of the Upper Division, if Utah has, over the previous ten years,
consumptively used more than 23% of the water determined to have been available for
consumptive use in the States of the Upper Division, it would immediately have to curtail use (or
deliver stored water) until that amount has been offset. If, after repayment of all
overconsumption, a shortfall still remains at Lee Ferry, Utah (along with the other States of the
Upper Division) would have to curtail its use or deliver stored water in the proportion that its
consumptive use in the previous year bears to the total consumptive use in the previous year
among the States of the Upper Division.
2.4. Curtailment of use under water rights within Utah
Should curtailment of consumptive use in the State of Utah become necessary, the Utah
Division of Water Resources would have the responsibility of curtailing use under Utah water
law, according to priority of appropriation date, subject to preferences in the event of a declared
temporary water shortage emergency (Utah Code Ann. § 73-3-21.1). Curtailment of consumptive
use under water rights perfected prior to November 24, 1922 (Present Perfected Rights) would
not be necessary.
2.5. Utah’s apportionment of water will vary depending on hydrology
The quantity of water available for consumptive use in the Upper Basin in any year is a
function of the hydrology over the period between the time when reservoir storage above Lee
Ferry is full and the reservoir is spilling and the time of a shortfall in the combined flow
obligation at Lee Ferry. In general terms, the amount of water available for consumptive use in
the Upper Basin during a dry spell is the water stored in reservoirs above Lee Ferry (primarily
Lake Powell) plus the cumulative natural flow of the river at Lee Ferry, less cumulative
evaporative losses and less the cumulative combined flow obligation. The quantity of water
available for consumptive use in Utah during this period is 23% of the total amount available to
the Upper Basin (after subtracting the fixed 50,000 af/year apportioned to Arizona).
The amount of water available for consumptive use in the States of the Upper Division,
and thus in Utah, can only be known exactly at the time of a flow shortfall (Harding, 2019). The
time between a reservoir spill2 and a flow shortfall can range over decades, and it is impossible
to predict hydrology over more than a seasonal time frame with useful skill. If the exact amount
of water available for consumptive use were known at the time a spill ends, then water rights
could be administered in perfect priority to avoid a curtailment but perfect, or even useful
foreknowledge is impossible. The event of a flow shortfall is evidence that water rights have not
been administered perfectly, and administration of the payback of over-consumption, or of

2. A “spill” as used herein means that the reservoir is full. The infrastructure at Glen Canyon Dam is such that water may be
released down the spillways when the reservoir is not full, but in the terminology adopted herein those flows would be considered
“releases”.
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curtailment to maintain flow at Lee Ferry would cause undue harm to senior water rights
(Harding, 2019).
3. The Project would not be 100% reliable at the nominal yield.
The Project would be susceptible to curtailment, and the available information suggests
that it would be curtailed at a significant frequency, but the DEIS does not address this
probability. Without an evaluation of the reliability of the Project, its ability to meet its proposed
purpose cannot be evaluated. The DEIS must quantify the reliability of the project in the face of
compact curtailments and operation of a drought contingency plan (DCP).
As described above, the Project is susceptible to curtailment under the terms of the CRC
and the UCRBC. Curtailment could reduce or even eliminate yield from the project for a year or
more. As described below, evidence in the Project documents and the Colorado River Basin
Supply and Demand Study (Reclamation, 2012) cited in the DEIS and its supporting documents,
suggests that the Project could be curtailed at a significant frequency.
A DCP includes both a Demand Management Storage Agreement (DMSA), allowing for
use of unfilled space in federal reservoirs, and demand management programs (DMP) for the
Upper and Lower Basins. No Upper Basin DMP currently exists—its feasibility and potential
scope is currently the subject of study by at least some states of the Upper Division. Reclamation
(2019) contains a conceptual statement of purpose for an Upper Basin DMP.
“The purpose of an Upper Basin Demand Management Program will
be to temporarily reduce Consumptive Uses in the Upper Basin or augment
supplies with Imported Water, if needed in times of drought, to help assure
continued compliance with Article III of the Colorado River Compact
without impairing the right to exercise existing Upper Basin water rights in
the future.” (Reclamation, 2019)
Augmentation of supplies would be extraordinarily expensive and politically complex
and is unlikely to occur. Accordingly, without augmentation the Upper Basin DMP is solely a
mechanism for prospective administration of consumptive use, so as to reduce the probability of
a shortfall to the combined flow obligation at Lee Ferry. As such, operation of an Upper Basin
DMP can be thought of as a pre-emptive curtailment, and diversions by the Project would likely
be reduced when the DMP is in operation.
4. In the event of a curtailment, the Project would likely impair senior Utah water rights
As described above, and in Harding (2019), except in extraordinary circumstances, a
curtailment will result in impairment of senior rights due to the accumulation of depletions by
more junior rights. Because years or decades may pass between curtailments, the effect of excess
consumptive use by junior rights accumulates in Lake Powell. If the cumulative overconsumption under a junior right is more than its annual consumptive use, curtailment would
extend to senior rights, thus impairing those rights (Harding, 2019).
For illustration, assume that the Project operates at its full annual capacity for ten years,
and that it is the most junior water Colorado River water right operating in Utah. Over that time
it will deplete about 860,000 af from the Colorado River, and those annual depletions will
accumulate in Lake Powell with the result that the reservoir will be 860,000 af lower than if the
Project had not been operating. If, at the end of that period Lake Powell is empty, and a shortfall
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in the combined flow obligation in the amount of 500,000 af results, that shortfall will be entirely
due to operation of the Project over that ten-year period; absent the effect of the project, the
reservoir would have been able to release 500,000 af, so no shortfall would have occurred, and
still have contents of 360,000 af. But the Project, even if shut down completely, would make up
only 86,000 af of that shortfall in one year; the remainder would have to be made up by
curtailing other, senior water rights.
Even prospective administration, such as against “triggers” as contemplated by DMPs
would likely impair senior rights. Only an after-the-fact settlement may be able to make senior
rights whole (Harding, 2019).
5. The Project could cause impacts to Lower Basin water rights
A curtailment is intended to maintain flow at Lee Ferry sufficient to meet the combined
flow obligation there. This may not be possible in in very severe conditions, particularly because
consumptive use under Present Perfected Rights cannot be curtailed even if that means that the
flow at Lee Ferry will drop below the combined flow obligation. In the event that the combined
flow obligation at Lee Ferry is not fully met, the amount of water available for storage or use in
the Lower Basin would be reduced, potentially impairing water rights there. Shortfalls to the
combined flow obligation are possible based on analysis of prehistoric flow reconstructions
(Harding, 2019) and will increase in frequency if climate change or megadroughts reduce flows
of the Colorado River further.
6. DEIS ignores the effect of climate change on Project yield.
The DEIS adopts projections of hydrologic conditions under five future climate scenarios
to show that Washington County Water Conservancy District (WCWCD) would experience
2060 supply deficits ranging from approximately 54,000 af to approximately 113,000 af, or
more. These projected deficits are used to establish the need for the project. The project purpose
is to supply water to the WCWCD to eliminate or reduce these deficits.
However, the DEIS applies inconsistent analytical approaches for the assessment of need
and purpose. In assessing need, the DEIS quantifies the effect of climate change on water supply
shortfalls to WCWCD, as noted above, but it ignores the effect of climate change when assessing
the ability of the Project to deliver water, and assumes that the nominal annual yield claimed for
the Project, 86,249 af, would be available in every year. The very research cited in support of the
assessment of need offers a dire picture of future water supply on the Colorado River and
suggests that the yield of the project is highly uncertain. Further, the hydrology studies
incorporated into the DEIS documents suggest that the yield of the Project would not be reliable.
The DEIS cites recent published research by Udall and Overpeck (2017) and Milly and
Dunne (2020) to support projections of lower flows on the Virgin River, and thus larger
WCWCD supply shortfalls. However, the results in both Udall and Overpeck and Milly and
Dunne encompass the entire Upper Colorado River Basin, and can be directly applied to natural
flow at Lee Ferry. Both papers offer estimates of projected change in runoff (directly comparable
to change in natural flow at Lee Ferry) due to projected changes in temperature. The expected
value of flow changes at 2050 ranged from -7% to -27% for Udall and Overpeck and -14% to 31% for Milly and Dunne. Very roughly speaking, these projections translate to reductions in
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water available to Utah of 240 thousand af (kaf) to 1 maf3. Both groups of authors state that it is
possible that these reductions could be moderated by increases in precipitation, but that it is
unlikely that those increases could fully counter the temperature-induced reductions.
Note that these projections are for changes to average flow. Multi-decadal-scale droughts
are amply represented in the historical record, and more severe and sustained droughts are
contained in the prehistoric record. Drought would compound the flow reductions due to
projected changes average temperature. For example, Udall and Overpeck note a 16% reduction
in flow during a 25-year drought in the prehistoric record.
7. The DEIS hydrology analyses are not based on sound science and sound assumptions
The DEIS reports results of hydrology modeling on the Colorado River. Two hydrology
scenarios are used to generate this result, a historical scenario and a climate change scenario.
However, these analyses are unrealistic, as they assume that a substantial part of the expected
increase in basinwide consumptive use will not occur. In Appendix C-10 (Reclamation, 2020),
Reclamation writes:
In this modeling, Colorado Basin future total annual depletions are
significantly lower than those modeled in the 2012 Basin Study and the 2007
Final EIS of the Colorado River Interim Guidelines for Lower Basin
Shortages and Coordinated Operations for Lake Powell and Lake Mead
(Interim Guidelines EIS; Reclamation 2007a). This is because for the
purposes of this analysis all depletions except the Southern and Highway
Alternatives and those identified as reasonably foreseeable held at 2060
levels were held constant at 2020 depletion levels.
Elsewhere in Appendix C-10 and in the DEIS, Reclamation characterizes this modeling
decision as providing “the maximum impact”, but this is simply wrong. Each one of the seven
Colorado River states plans to utilize fully all water that is physically and legally available to it.
No justification is provided for this assumption of reduced basin-wide depletions, but even if one
could be offered the assumption is scientifically incorrect and completely implausible, and
renders useless the hydrology results on which the DEIS is based.
Reclamation did include a “sensitivity analysis” wherein full basinwide projected
demands were used to simulate the Project, but only against the historical inflow scenario. Using
the full basinwide projected demands is the correct demand assumption, but that assumption
should be used in the main analysis. (The use of the direct natural flows to represent “historical”
conditions overstates the performance of the Project, as is described more fully below.)
In the DEIS and in Appendix C-10, it is not clear exactly what depletions from the
Colorado River were simulated in modeling the No Action Alternative. See the specific language
below.
8. The DEIS does not provide a direct assessment of the reliability of the Project
As described above, the Project will be susceptible to curtailment by operation of the
Colorado River Compact and the Upper Colorado River Basin Compact. The DEIS does not
3. Based on a long-term average flow at Lee Ferry of 15 maf. A 7% reduction of 15 maf is 1.05 maf, which would be borne by
the Upper Division states. Utah is apportioned 23% of the water available to the Upper Division states; its share of the 7%
reduction is thus about 240,000 af.
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 155 of 186

6504

report, as part of its hydrology analyses, results that allow a direct assessment of the reliability of
the Project. What is necessary are estimates of the frequency and severity of curtailments. A
presentation of results that would provide this information would be a set of curves of the
magnitude of 10-year cumulative flows at Lee Ferry, for the 10th, 5th and 2nd percentile
(corresponding to return intervals of 10, 20 and 50 years)4.
9. What other DEIS hydrology analyses suggest about Project reliability
Three analyses of the water supply for the Project from the Colorado River are available:
the presumably final analysis in Appendix C-10; Final Study Report 18, Surface Water
Resources, dated April 2016; and Draft Study Report 18, Surface Water Resources, dated
November, 2015. Each provides information beyond what is contained in the DEIS itself.
9.1. Appendix C-10: Hydrology
This analysis is the source of three charts presented in the DEIS showing model results
for Lake Powell water surface elevation (WSE) in December. Very important modeling results
were provided in Appendix C-10 but not included or even mentioned in the DEIS. In addition to
the December WSE results, Appendix C-10 provides results for the probability that Lake Powell
would fall below minimum power pool, and water-year release volume from Glen Canyon Dam.
In addition, Appendix C-10 presents results for another scenario using a conventional
assumption of full development in the Upper Basin5 and the climate change hydrology. Results
for that scenario are shown in the following figures.

Figure 2.3-17 (left) shows the probability of not exceeding the WSE of minimum power
pool in Lake Powell (3,490 ft). Minimum power pool is the elevation at which generation at the
hydroelectric plant at Glen Canyon Dam must cease, causing severe operational and financial
impacts. A primary objective of an eventual Upper Basin DMP would be to maintain Lake
Powell at or above minimum power pool. Figure 2.3-17 shows that the probability that Lake
Powell would be at or below minimum power pool increases with time, and reaches 40% at
2060. Demand management practices (e.g. fallowing) act slowly, over a year or more, so this
4. This would be similar to Figure 2.3-9 of Appendix C-10, Hydrology, but for the ten-year cumulative flow and for at least the
three percentiles noted.
5. Virtually every previous study of water availability in the Colorado River has included evaluation of what is termed “full
development” in the Upper Basin. See, for example, Reclamation, 2007 and Reclamation, 2012.
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result suggests that an Upper Basin DMP would have to be active at all times, so the yield of the
Project would likely be substantially reduced.6
Figure 2.3-18 (right) shows the distribution of releases from Lake Powell during the
study period. Of interest is the lower set of lines—releases from Lake Powell (through Glen
Canyon Dam) were simulated to be at or below the levels shown in those lines ten percent of the
time. (For example, in 2043, the simulation shows that in both the No Action and Pipeline cases
the annual release would be less than or equal to 6 maf.) Under normal operations, an annual
release of 8.23 maf from Glen Canyon Dam is considered sufficient to meet the combined flow
obligation at Lee Ferry7 and this is the usual operation. Releases below this level will lead to a
flow shortfall to the combined flow obligation at Lee Ferry, which would precipitate a
curtailment. Even a single year of low flow could cause a curtailment if the release over the
previous nine years has been at the nominal level of 8.23 maf. Figure 2.3-18 shows that after
about 2032 there would be a 10% probability that releases would be at or below 5 to 6 maf.
These results suggest that the Project could be susceptible to curtailment one out of every ten
years, on average.
Appendix C-10 adopted the same assumption about future basinwide depletions as the
DEIS:
Those depletions that cannot be defined as reasonably foreseeable
remained constant at the 2020 depletion levels associated with the Basin
Study Current Projected demand scenario. Those depletions assumed
reasonably foreseeable are held constant at 2060 levels, and include the
Central Utah Project, Animas-La Plata, Dolores Project, Navajo-Gallup, Ute
Indian Compact, and Navajo Indian Irrigation Project.
Appendix C-10 describes the No Action Alternative this way:
Under the No Action Alternative, the LPP would not be built and no
other planned projects described in the No Action Alternative in Chapter 2 of
this DEIS would affect the Colorado River. Therefore, there would be no
effect to the Colorado River under this alternative.
Without a detailed report of the modeled depletions the disposition of the Colorado River
supply for Project in the No Action Alternative is uncertain. A comparison of DEIS Figure 3.8.1,
Appendix C-10 Figure 2.3-1 and Final Study Report 18 Figure 1 show similar differences
between the Action and No Action alternatives, which implies that Appendix C-10 and the DEIS
assumed that the water supply for the Project would not be developed elsewhere by Utah under
the No Action alternative. The relatively small, and increasing magnitude of the differences
between the Action and No Action alternatives in this modeling is attributable to the transient

6. The agreement about Colorado River drought contingency management, Reclamation, 2019, sets a target level of 3,525 ft as
the elevation when actions will be contemplated to protect against excessively low levels in Lake Powell. While this is an
operational target, it illustrates that action will be contemplated well before the Reservoir approaches minimum power pool. This
provides a perspective on the degree of conservatism that can reasonably be expected in an Upper Basin DMP.
7. The combined flow obligation at Lee Ferry is assumed to be met if the flow at Lee Ferry is 8.25 maf annually, as this will
provide 75 maf over a ten year period to meet the CRC Article III(d) obligation and 0.75 maf annually to meet the assumed
Upper Division share of the federal obligation to Mexico. The Paria River joins the Colorado River between Glen Canyon Dam
and Lee Ferry and contributes an annual average of 20,000 af (0.02 maf). Thus, the usual operation at Glen Canyon Dam is an
annual release of 8.23 maf. Higher or lower releases are made under specific conditions.
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nature of the analysis and its arbitrary stopping point in 2060. This is only an inference,
however—this imprecision in the DEIS prevents an assessment of the impacts of the Project.
9.2. Final Study Report 18, Surface Water Resources
Final Study Report 18 (UBWR, 2016) is based on hydrologic modeling conducted by
Reclamation (Reclamation, 2015) included therein as Attachment 2, DRAFT Lake Powell
Pipeline Hydrologic Modeling. The approach and results in Reclamation, 2015 are consistent
with but not identical to results in Appendix C-10 and the DEIS. One difference in approach is
that depletions that are not considered “reasonably foreseeable” are held at 2015 levels.
Reclamation, 2015 is explicit about whether water contemplated for diversion by the
Project is assumed to be used elsewhere in Utah. It describes the No Action alternative this way.
The No Action alternative assumes that if the Lake Powell Pipeline is
not developed, Utah’s unallocated water would not be developed somewhere
else in the state. This analysis isolates the effect of adding a new project
(Lake Powell Pipeline) to the mix of existing and reasonably foreseeable
depletions in the Colorado River system.
9.3. Draft Study Report 18, Surface Water Resources
Draft Study Report 18 (UBWR, 2015) is based on hydrologic modeling conducted by
Reclamation (Reclamation, 2010) included therein as Attachment 2, DRAFT Lake Powell
Pipeline Hydrologic Modeling. Reclamation, 2010 differs in substantial ways from the
subsequent reports described above.
It adopted two scenarios of future basinwide depletions, each with different assumptions
about the No Action alternative:
•

Final Planning Analysis: Assumes that future water development in the Upper Colorado
River Basin would occur according to projections provided by the Upper Basin States. In
this analysis the No Action alternative assumes that if Utah does not develop the Lake
Powell Pipeline, that water would be developed somewhere else in the state.

•

No Additional Depletion Analysis: Assumes water use in the Colorado River basin would
remain constant at current levels, except for reasonably foreseeable future projects, which
are held constant at 2009 depletion levels. In this analysis, the No Action alternative
assumes that if the Lake Powell Pipeline is not developed, that water would not be
developed somewhere else in the state.

As explained below, the No Additional Depletion scenario is not plausible and is not
considered further here.
Reclamation, 2010 adopted two scenarios of future hydrology:
•

Direct Natural Flow, Index Sequential Method (ISM): The future hydrology used as input
to the model in this scenario consisted of samples taken from the historic record of
natural flow in the river system over the 101-year period from 1906 through 2006.

•

Nonparametric Paleo-conditioned (NPC) inflows: This inflow hydrology scenario uses
paleo-hydrologic state information (i.e., wet or dry) to conditionally sample from the
historic natural flow record. The paleo-hydrologic state information was derived from
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annual streamflow reconstructions from tree-ring chronologies of the years 762 to 2005
on the Colorado River at Lees Ferry (Meko et al., 2007).
See Reclamation (2007) for details of the Index Sequential Method (Chapter 4) and the
Non-Parametric Paleo-conditioned method (Appendix N).
The most notable result from Reclamation 2010 is the substantial difference in simulated
Project performance between model runs using the ISM and the NPC hydrology, as shown in the
following figures (“Selected results…”). The first row shows Figure 1 (left, based on direct
natural flows, DNF/ISM) and Figure 7 (right, based on NPC) from Reclamation, 2010. These
two figures show estimates of the future probability of Lake Powell WSE. Note that the two
figures have very different vertical axes.
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Selected results from Reclamation, 2010 (Draft Study Report 18, Surface Water
Resources, Attachment 2)
Results based on Direct Natural Flows
(ISM)

Results based on paleo-conditioned
flows (NPC)

Figure 1
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The 10th percentile WSE for the NPC scenario decreases dramatically after 2035, falls
below minimum power pool in about 2050, and is decreasing when the analysis ends in 2060.
The second row shows the probability that Lake Powell WSE would fall to or below minimum
power pool. Figure 8 (right, NPC) shows the probability that Lake Powell WSE would fall to or
below minimum power pool to be about 10% by 2045 (one out of every ten years) and 15% by
2060 (approximately one out of every seven years; the corresponding probability in Figure 2
(left, DNF/ISM) is virtually zero. The third row shows the cumulative distribution of annual
water-year releases from Glen Canyon Dam. Figure 10 (right, NPC) shows the probability that
Glen Canyon water-year releases would fall below 8.23 MAF to be about 5% (approximately 1
in every 20 years); the corresponding probability in Figure 4 (left, DNF/ISM) is zero (flows are
at or above 8.23 MAF 100% of the time). Note that lowest value shown on the vertical axis of
Figure 4 is 6 MAF and flows reach that level, or below, three percent of the time.
The results from the NPC analysis suggest that the Project would be vulnerable to
reductions or elimination of yield due to operation of DCP/DMP or due to curtailment. The tenth
percentile of Lake Powell WSE (first row, right) drops steadily after 2035 and drops below
minimum power pool around 2050. The tenth percentile value is the elevation at which the
reservoir will be at or below one year out of ten, on average. That the tenth percentile WSE is
dropping in 2060 is an indication that the system is not sustainable and that the study period must
be extended to adequately characterize the long-term performance and reliability of the Project.
The probability of not exceeding minimum power pool (WSE of 3490 ft; second row, right) rises
above 10% before 2045, reaches about 15% in 2055 and is still increasing in 2060. This result is
consistent with Figure 7. The frequency distribution of water year releases from Glen Canyon
Dam (third row, right) drops below the normal annual release of 8.23 maf about 5% of the time.
This is equivalent to a flow shortfall in one out of every 20 years.
The differences between the results from the DNF and NPC scenarios are due to the
peculiar nature of the historical record. The natural flow record on the Colorado River begins in
1906 and from that time until the 1920’s the river enjoyed a sustained wet period. The ISM
method steps through the historical hydrology record (101 years long, at the time of these
analyses), first starting a simulation in 1906 that runs until 2006, then starting a second
simulation that runs from 1907 through 2006 and then wraps around and includes 1906, and so
on. This produces 101 separate simulations, the last one starting in 2006 and then wrapping
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around to pick up 1906 through 2005. However, each of the 101 simulations includes the wet
period in the first part of the 20th Centurym, but that wet period was a very rare event—it is
singular in the reconstructed period reaching back to year 762. Figure 2 from Meko et al., 2007
illustrates this.

The Meko et al., 2007 reconstructed record indicates that the early 20th Century wet
period is wettest period in more than 1,200 years. Assuming only for illustration that the climate
over the next 1,200 years would remain the same as it was in the last 1,200 years, then we could
expect to see one wet period equivalent to that of the early 20th Century over that 1,000-year
period. But, each of the 101 simulations from the DNF/ISM hydrology contains that wet period
as one or two wet spells. This introduces a non-conservative bias into the evaluation of the
performance and impacts of the Project. On the other hand, the NPC hydrology preserves the
mean flow from the historical record within a few percent but generates many unique synthetic
flow sequences that are consistent with the variability shown in the Meko et al., 2007
reconstruction. Because it was a very rare event, the NPC flow sequences do not contain a wet
spell comparable to the early 20th Century. For this reason, the NPC method is the scientifically
sound approach to evaluate the performance and impacts of the project under the current
climate.8
9.4. The DEIS hydrology studies adopted assumptions and methods that overestimate
reliability of the Project
9.4.1. Understating basin-wide depletions
The DEIS bases its assessment of the benefits and impacts of the Project on an analysis
that does not reflect full development of all basin states. It offers a “sensitivity analysis” that
does reflect full development as an ancillary analysis but that is actually the more appropriate
analysis. The assumption in the DEIS that full development would not take place is simply not
plausible and constitutes an egregious error in the analysis of the performance and impacts of the
Project. This assumption evaluates the Project in the context of a system where there is less
8. The NPC does not reflect the future impact of climate change on the flows of the Colorado River. Rather, it provides a lessbiased representation of the past long-term variability of the flow of the Colorado River.
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competition for water than is plausible, so the Project will appear to be more reliable and to have
less impact than would likely be the true case.
Beyond that bias, the DEIS does not quantify the degree to which basin-wide depletions
have been underestimated. The hydrology studies do provide a list of the model “nodes”9 that
have been included in the analysis, but to quantify the degree to which the decision to exclude
other expected depletions has understated future basin-wide development would require a high
degree of expertise and access to the Reclamation models and datasets. While this is surely
possible, the DEIS is deficient because it conceals this important information from the general
public.
The DEIS rationalizes its assumption of less-than-full development on a narrow technical
interpretation of what projects are “reasonably foreseeable”. Even though the development of an
individual project may be uncertain, and therefore it is judged not to be “reasonably foreseeable”,
full development by each Upper Division state of its available water supply is inevitable.
Because the impact of any individual project on the water balance above Lee Ferry depends
primarily on its consumptive use of water, and not on its location or other details, generic
“placeholder” projects should be used to provide a realistic context for evaluation of the Project.
9.4.2. Use of DNF/ISM method
As noted above, the ISM method used to construct the flow sequences used as input in
modeling of the Direct Natural Flow scenario always includes the anomalous wet period from
the early 20th Century (Meko et al, 2007) so it overstates the reliability of the project because
Lake Powell fills completely at least once in every trace. The NPC hydrology provides a better
foundation for evaluating the performance of the project under an assumption of climate
stationarity (i.e. an assumption that the future climate will be similar to that of the past 1,200
years).
9.4.3. Using transient climate-change analysis through 2060 overstates reliability
of project
Reclamation consistently uses direct simulation of projected future natural flows based
on future climate conditions projected by global climate models (GCMs; also called general
circulation models) that are converted into natural inflows using a hydrology model; see
Reclamation, 2012. This methodological choice overstates the performance (reliability) of the
project for two reasons.
The first reason is related to the short study period used in the DEIS hydrology analyses,
all of which end in 2060. The development plan for the Project does not have it begin diversions
until 2027 and then depletions start at low levels and increase only gradually and do not reach
full yield until 2049, so the Project’s full impact is only simulated for eleven years. Projected
changes in natural flow develop progressively throughout this century, with conditions at midcentury being substantially less severe than conditions at the end of the century (see, e.g.,
Harding et al., 2012). Thus, the performance of the Project is being evaluated over a very short
period that is not representative of the conditions that are projected to occur during the
substantial majority of its service life. A proper evaluation of the reliability and impacts of the
Project would use a “period-change” approach (Brekke, 2011) with a simulation period
9. These are locations where depletions are simulated to occur in the Colorado Rivers Simulation System (CRSS) Model used by
Reclamation.
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extending for at least the expected service life of the project after full development. The period
change approach adjusts historical stream flows to reflect the projected average conditions at
some future time. The period change approach has been used in numerous studies, including the
Colorado River Water Availability Study (CWCB, 2012) and several studies by Reclamation: the
St. Mary-Milk Basin Study (Reclamation 2010a), a yield study of selected reservoirs in
Oklahoma (Reclamation 2010b), and the Northwest Area Water Supply Project, in North Dakota
(Reclamation 2012a). The use of the period change approach has precedence in the DEIS as it
was used in the Virgin River Climate Change Analysis as part of the “period composite delta”
method (Reclamation, 2014; UBWR, 2016a). An appropriate future time frame for this analysis
would be, at a minimum, at the mid-point of the expected service life of the project, but a more
conservative choice would be at the end of its expected service life.
The second reason is that the current climate models understate decadal to multi-decadal
(D2M) variability in precipitation in historical simulations of the climate of the Western United
States, and elsewhere (Ault et al., 2012). It is precisely D2M variability that is most critical for
the performance of Lake Powell in the Upper Colorado River Basin. Paleo studies (such as the
Meko, et al., 2007 reconstruction) indicate that estimates of D2M prominence based only on the
20th century record may themselves understate the long-term condition. Thus, a future
expectation of more severe and sustained drought overlaid on top of changes in mean hydrology
is supported by research. The DEIS analysis does not adequately incorporate the current,
accepted science about this issue.
10. Reclamation 2012 Supply & Demand Study suggests the Project would have poor
reliability
The DEIS refers to Reclamation’s 2012 Supply and Demand Basin Study (2012 Basin
Study; Reclamation, 2012) to support the statement of need for the Project. Specifically, the
DEIS cites to Reclamation, 2012 to rationalize the argument that in the face of climate change
WCWCD should have a second source of water. However, the DEIS notably ignores the large
body of results in Reclamation, 2012 that quantify the likely effect of climate change to reduce
water availability from the Colorado River.
10.1. Reported curtailment frequency, volume
The 2012 Basin Study offers quantitative estimates of the frequency and severity of flow
shortfalls at Lee Ferry. (Reclamation, 2012, Figure G-5.) Such flow shortfalls trigger
curtailments of consumptive use in the States of the Upper Division. These results suggest that
the reliability of the Project would be significantly less than 100%: After about 2040, the
frequency of years with flow shortfalls in climate change scenarios range from about 17% to
about 25% (roughly, on average, every fifth year) depending on the development scenario. The
NPC scenario results in between 2% and 8% (roughly, on average, every 50th to every 12th year)
depending on the development scenario. The distribution of the severity of curtailments is
generally not influenced by the supply or development scenario: If there is a deficit, 10% of the
time it wouldn’t exceed 500,000 AF, 50% of the time it wouldn’t exceed 2 MAF and 90% of the
time it would not exceed 3.5 MAF. Conversely, 10% of the time the magnitude of the
curtailment will exceed 3.5 maf. Any deficit would require repayment of overdrafts or
curtailment of like amounts of consumptive use in the Upper Division. Multiply the basin-wide
deficit by 23% (Utah’s share under the UCRBC) to get a rough magnitude for Utah’s share of a
curtailment. As described below, the flow shortfalls at Lee Ferry, and therefore the volume of
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projected curtailments, from Reclamation, 2012, are understated due to omission of the Upper
Division obligation to supply a share of the federal Mexico Treaty obligation.
10.2. Methodological shortcomings in the 2012 Supply & Demand Study
The 2012 Basin Study adopted methodological choices that understate the frequency,
duration and magnitude of flow shortfalls and thus curtailments. Like the hydrology analyses for
the DEIS, the 2012 Basin Study also uses a transient analysis framework and direct simulation of
hydrology time series based on GCM outputs. As noted above (Section 8.4.3), these choices
reduce the apparent hydrological stress on Lake Powell and therefore understate the frequency,
severity and duration of flow shortfalls.
A more significant shortcoming is that the 2012 Basin Study uses a non-depletion flow
obligation at Lee Ferry of 75 MAF over ten years. The conventional assumption used in most
analyses by Reclamation, and that is incorporated into the operating rules for Lake Powell, is that
under most conditions the minimum release from Glen Canyon dam will be 8.23 maf, which is
sufficient to provide an annual flow at Lee Ferry of 8.25 maf, which in turn is sufficient to meet
the non-depletion obligation in CRC Article III(d) (75 maf over ten years) and an assumed equal
share of the federal obligation to Mexico (0.75 maf, annually). See Section 2.1, above for
context. The assumption of a ten-year flow obligation of 75 maf at Lee Ferry in Reclamation,
2012 ignores the obligation of the Upper Division to contribute some share to the federal Mexico
Treaty delivery obligation (Reclamation, 2012c, Chapter 5). How that share will be quantified is
in dispute, but there is no plausible argument that it will be zero; the conventional assumption is
that the Upper Division will be required to deliver 0.75 maf (one-half of the federal Mexico
Treaty obligation) each year at Lee Ferry. Thus, the modeling conducted in Reclamation, 2012,
understates the amount of water that must be released from Lake Powell by 7.5 maf over every
ten-year period. This results in a low bias in estimates of both frequency and severity of
curtailments.
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September 4, 2020
Conserve Southwest Utah
321 North Mall Drive, B202
St George, UT 84790
Expert opinion and analysis regarding water demands and statement of need for the Lake
Powell Pipeline Project DEIS
To Whom It May Concern:
At the request of Conserve Southwest Utah, I have prepared this expert letter report regarding
water demands pertaining to the Lake Powell Pipeline (LPP) Project Draft Environmental Impact
Statement (DEIS) and statement of Purpose and Need (Appendix B).
In summary, this letter report concludes that the future water demand forecast for Washington
County is grossly inflated. The forecast is inflated through several mechanisms including:
•
•
•
•

6504-125

A population forecast that increases by 293%.
An excessive level of per capita water use that would make Washington County water
users among the highest in the US.
Improper inclusion and inflation of raw secondary irrigation water in the forecast.
A 15.4% water loss factor that never improves and thus wastes approximately $300
million in value of the $2 billion-dollar project.

A statement of need and water demand forecast for a project of this size and scope must be
based on sound data, reasonable assumptions, and conservative resource principles to ensure
the water will not be wasted. Water customers across the Western United States have
successfully implemented effective water efficiency strategies that today have reduced per
capita use far below levels shown the DEIS forecast for 2020 and 2075. The forecast in the DEIS
provides for an excessive level of per capita water use over the next 55 years with efficiency
improvements that simply end at year 2045 with no further improvement in efficiency achieved
over the next 30 years. This is neither realistic nor reasonable.
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The DEIS forecasts a future population of more than 500,000 people, which is equivalent to a
city the size of Tucson, Arizona. With this level of development, current housing patterns will
change and fewer people are likely to live in large sprawling single-family homes with a supply
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of secondary water for irrigation as is common today. Under this high growth scenario, water
use will necessarily change and become more efficient. The DEIS forecast should reflect
realistic, efficient levels of future use, not wasteful and excessive levels as currently presented.
Arguments that Washington County is somehow different or exceptional from other
communities in the West because it has second homes, resorts, pools, golf courses, and such
and is thus immune to national trends towards higher efficient water use are nonsense. Water
is a precious and expensive commodity and least cost planning principles must be applied when
considering expensive infrastructure projects such as the Lake Powell Pipeline.
Water in Washington County will be expensive in the future, regardless of the source, and
economics alone will press down demand. New technology for remotely managing irrigation
and for detecting both utility and customer water leaks will reduce demands and losses in the
future, something ignored in the DEIS forecast. Communities across the Western US, including
Aspen, Las Vegas, and Tucson - with many second homes and traditionally high irrigation
demand - have successfully reduced both indoor and outdoor water use to levels today that are
far below what is forecast in the DEIS for year 2075.
For the past 30 years water demand forecasts prepared by utilities have grossly over-estimated
water demands because they ignore the impacts of water efficiency and conservation. The
demand forecast in the DEIS makes the same mistake and is inflated and unrealistic. The DEIS
forecast ignores obvious trends in usage and future technological improvements as well as
economic pressures that have reduced demand and will continue to do so, because water is
such a precious commodity.
This report provides a detailed review and analysis of each component of the DEIS demand
forecast and shows how it compares with current water use in other communities across the
Western US. The analysis in this report shows that the DEIS forecast is highly inflated and likely
unrealistic. Even if this exceptional (and highly unlikely) level of population growth were to
occur in the southern Utah desert, the water demands required to serve these people have
been improperly inflated though several mechanisms. The proposed future level of per capita
water use and water loss are excessive and ignore today’s best practices regarding the ongoing
impact of water efficiency.

Summary of Qualifications
I am the Principal of Water Demand Management, LLC (WaterDM), based in Boulder, Colorado.
WaterDM is a water consulting firm providing expertise and services in the following areas:
•
Municipal and industrial water use, research, and analysis
•
Water conservation and demand management planning and implementation
•
Integrated water resources planning
•
Water loss control
•
Analysis of municipal water rates and rate structures
•
Drought preparedness and response
•
Demand forecasting
•
Evaluation of changes in demand
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•
•
•

Statistical analysis of water demand and modeling
Meter technology implementation
Meter and service line sizing

I have a Master of Science in Engineering (1995) from the University of Colorado, Boulder and a
Bachelor of Arts (1986) from Oberlin College. I am a registered and licensed Professional
Engineer in Colorado.
I am a civil engineer and the focus of my career for over 25 years has been on urban water
systems and demand management including conservation planning and implementation, rate
analysis, water demand research, demand forecasting, drought preparation, utility metering,
and water loss control. Since 1995, I have served as a consultant and researcher to urban water
providers, US EPA, the Water Research Foundation, the Alliance for Water Efficiency, state
governments, and municipal and industrial water users in the US and Canada.
Over my 25 -year engineering and consulting career, I have worked with and advised hundreds
of water providers and organizations such as the California Department of Water Resources;
Salt Lake City Public Utilities; Marina Coast Water District; Tucson Water; New York City Water
Board; the Colorado Water Conservation Board; Hilton Head, SC; Denver, CO; Scottsdale, AZ;
San Antonio, TX; Metropolitan Water District of Southern California; US EPA; the US
Department of Justice; the Alliance for Water Efficiency and many others. I have served as the
principal investigator and lead or co-author of numerous national and state-level water demand
research studies including: Residential End Uses of Water (2016, 1999); Assessing Water
Demand Patterns to Improve Sizing of Water Meters and Service Lines (2020); Peak Demand
Management (2018); Colorado Water Plan and Update (2010, 2018); National Submetering and
Allocation Billing Program Study (2004); Water Budgets and Rate Structures (2008); Commercial
and Institutional End Uses of Water (2000); and many others.
I Chair of the subcommittee and am lead author of the American Water Works Association
(AWWA) M22 Sizing Water Service Lines and Meters 3rd. ed. (2014) and 4th ed. (pending). I am
co-author of the AWWA G480 Water Conservation Standard (2013 and 2020) and co-author of
the Colorado Best Practices Guidebook for Municipal Water Conservation (2010). I served as
Trustee of the AWWA Water Conservation Division from 2001-2007 during which time I worked
with EPA to create the WaterSense™ program and helped establish the Alliance for Water
Efficiency. I have been a Senior Technical Advisor to the Alliance for Water Efficiency since
2007. I am a member of the American Water Works Association, the Alliance for Water
Efficiency, the American Water Resources Association, the American Society of Civil Engineers
(ASCE), the Colorado Water Congress, and the Colorado River Water Users Association.
In 2016, I testified as an expert witness on municipal and industrial water use at the US
Supreme Court (FL v. GA, 142 Original) on behalf of the State of Georgia.
A copy of my curriculum vitae is available at www.waterdm.com.
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Lake Powell Pipeline DEIS Water Demand Forecast
The Lake Powell Pipeline Project is proposed to deliver 86,249 acre-feet (af) of water annually
from Lake Powell to Washington County, Utah to supplement approximately 100,000 af of local
surface water supplies to meet a forecast water demand in 2075 of 184,593 af (reproduced
below).254
This volume of water is ostensibly required to meet a forecast 2075 population in Washington
County of 594,660 people, a 293% increase over 60 years. As part of this forecast, per capita
water use (inclusive of all uses except system losses) starts at 302 gallons per capita per day
(gpcd) in 2015 and is reduced by 20% to 240 gpcd by 2045. After year 2045 there are no
additional efficiency improvements and gpcd is forecast to remain at 240 gpcd through 2075.
System water losses start at 15.4% in 2015 and continue unchanged through 2075.
Table 1: Future Water Requirements for Washington County WCD produced from Table 6.2-1 from the DEIS

The 2015 demand data that forms the basis for the future water requirements for Washington
County are published by the Utah Division of Water Resources (Table A-5 County 2015
Community Water use255). These data show an average of 302 gpcd in Washington County

254

Reclamation. 2020. Lake Powell Pipeline Project, Draft Environmental Impact, Statement, Coconino and Mohave Counties,
Arizona, Kane and Washington Counties, Utah. U.S. Department of the Interior, Bureau of Reclamation. June 2020. Table 6.2-2
Future Water Requirements of the Washington County Water Conservancy District.
255
2015 Municipal and Industrial Water Use Data. 2020 version 3. Utah Division of Water Resources. Salt Lake City, Utah.
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made of up 231 gpcd of potable water and 71 gpcd of secondary water.256 In addition to this,
the 15.4% water loss added on top in the DEIS, further increasing demand. Figure 15 shows the
breakdown of potable use into relevant categories along with secondary water use and water
loss calculated at 15.4% to match the DEIS. Secondary use accounts for 20% of the total
demand in Figure 15 of 59,038 AF and which matches the DEIS forecast shown in Table 1.

Figure 15: 2015 potable and secondary water use, Washington County, Utah

Using the data in Table 1, WaterDM prepared Figure 16, which shows the DEIS forecast from
2015 – 2075. A 20% conservation factor is applied through 2045, but once the 20%
conservation factor ends, demand in Washington County is forecast to increase steeply and
unabated for another 30 years. Under this forecast Washington County, which increases
demand in each sector proportionally over time, is predicted to have annual water losses of
more than 24,000 AF by year 2075, which is more than the potable demands of the commercial
and industrial sectors combined.
Figure 16 shows a tripling of water demand in Washington County and assumes that more than
500,000 future residents will only increase efficiency modestly over the next 25 years and that
beyond that, no additional efficiency will occur, in spite of high water rates necessitated by
expensive infrastructure like the Lake Powell Pipeline, a dry desert climate, and codes and
standards that have reduced demand and will continue to reduce demand across the United
256

Secondary water is defined as “non-potable or untreated water that does not meet EPA Safe Drinking Water requirements.
Generally, irrigation and canal companies deliver secondary water through open ditch systems or pressurized pipelines for
irrigation of lawns, gardens, landscape, parks, cemeteries, golf courses, and other open areas.” (p. 5 2015 Municipal and
Industrial Water Use Data. 2020 version 3).
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States. The forecast also includes a staggering 293% population increase over the forecast
period.

Figure 16: DEIS water demand forecast for Washington County, Utah (2015 – 2075)

WaterDM reviewed each component of the DEIS water demand forecast shown in Table 1 for
reasonableness and accuracy as is required to justify construction of a $2 billion infrastructure
project.

Per Capita Use Forecast
As part of the DEIS forecast, per capita water use (inclusive of all uses except system losses)
starts at 302 gpcd in 2015 and is reduced by 20% to 240 gpcd by 2045. After year 2045 there
are no additional efficiency improvements and gpcd is forecast to remain at 240 gpcd through
2075. The reasonableness of this forecast must be considered in the context of changes in
water demands that occurred over the past 25 years and comparisons with other water
providers in the Western US.
System Per Capita
Annual system per capita use is calculated by taking the total volume of water produced in a
year for a water system and dividing that volume by the population and the number of days.
Water production volumes are usually measured at water treatment plants before water is put
into the distribution system and thus system per capita use typically includes system water
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losses that occur as water is transported to customers. The per capita use values presented in
the DEIS are inclusive of all water use (residential, commercial, irrigation, etc.) with the notable
exception of system water losses which the DEIS separates into a separate category.
Per Capita Use Has Declined Nationally
The US Geologic Survey publishes national water use data every five years and Figure 17 shows
the public supply withdrawals in the US and population for 1950 through 2015, the most recent
year for which data are available. Public supply withdrawals peaked in 2005 and declined in
2010 and 2015.

Figure 17: US Public Supply Withdrawals and Population, 1950 – 2015

Figure 18 shows the same US public supply withdrawals along with the average annual gallons
per capita per day. Nationally, per capita use peaked in 1985 at about 184 gpcd and by 2015
had declined to less than 140 gpcd. The DEIS forecasts the 2075 gpcd in Washington County to
be 71% higher than the national average in 2015.
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Figure 18: US Public Supply Withdrawals and GPCD, 1950 – 2015

Residential water use in Utah remains among the highest in the US according to the USGS as
shown in Figure 19, which was prepared by the City of Tucson to understand how water use
around the western US compares. This suggests that Utah, as a state, and Washington County
as the highest water using region in the state, have ample room for increased efficiency in the
future. Downstream users on the Colorado River like California, Arizona and Nevada are paying
attention. Water efficiency is the norm up and down the Colorado River basin as supplies have
dwindled as a result of drought and climate change.
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Figure 19: Comparison of per capita residential water use in the US, 2015.257

Per Capita Comparisons Show High Usage in Washington County
To better understand the scale of the forecast gpcd values in the DEIS, these data were
compared against per capita use from cities that participated in the 2016 Residential End Uses
of Water Study.258 Per capita use was calculated for this study using the same approach as the
DEIS with water losses explicitly excluded, but all other uses (residential, commercial, irrigation,
etc.) included. The most “apples to apples” comparison of gpcd is to compared potable gpcd
and this and other comparisons are presented in Table 2: Per Capita Comparisons. In 2015,
even potable water use by itself in Washington County averaged 231 gpcd, placing it among the
highest levels of per capita use of comparable western cities as shown in Table 2.
It should be noted that most western cities have concluded that such high levels of per capita
water use are unsustainable (not to mention expensive) in arid environments and they have all
implemented metering, conservation pricing and various other water efficiency programs to
reduce demand and extend existing supplies. The DEIS in recognition of this, applies a steady
reduction factor until a 20% reduction is achieved in 2045.
Even with the conservation factor applied, DEIS forecast total per capita use for Washington
County in year 2075 is higher than any utility that participated in the 2016 Residential End Uses

257

https://mapazdashboard.arizona.edu/infrastructure/residential-water-use
DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2. Water Research
Foundation. Denver, CO
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Study, including Scottsdale Arizona, which in addition to having high water use also has a wellfunded and staffed utility-sponsored water efficiency program.259
Table 2: Per Capita Comparisons

Agency
Washington County WCD - 2015 potable + secondary + water loss
Washington County WCD - 2015 potable + secondary
Washington County WCD - 2075 potable + secondary + water loss forecast
Scottsdale, AZ – 2010 potable
Henderson, NV – 2010 potable
Washington County WCD - 2075 potable + secondary forecast
Washington County WCD - 2015 potable
Colorado Springs, CO – 2010 potable
Washington County WCD - 2075 potable forecast
Fort Collins, CO – 2010 potable
Denver, CO – 2010 potable
Tacoma, WA – 2010 potable
Otay, CA – 2010 potable
Tucson, AZ – 2010 potable
Mountain View, CA – 2010 potable
Aurora, CO – 2010 potable
Austin, TX – 2010 potable
San Diego, CA – 2010 potable
Santa Barbara, CA – 2010 potable
San Antonio, TX – 2010 potable
Philadelphia, PA – 2010 potable
Chicago, IL – 2010 potable
Sacramento, CA – 2010 potable
Portland, OR – 2010 potable

Population
151,360
151,360
594,660
217,385
277,502
594,660
151,360
441,000
594,660
129,000
1,174,000
317,450
198,616
545,975
72,800
325,078
886,768
1,312,000
91,416
1,360,000
1,500,000
5,300,000
430,437
915,800

GPCD
348.2
302.0
277.0
273.1
256.9
240.0
231.0
212.3
190.0
157.9
156.7
150.0
149.9
144.0
132.6
126.6
121.9
118.2
115.0
105.7
104.5
98.4
91.4
61.0

Sources: Table 6.2-2 Future Water Requirements of the Washington County Water Conservancy District., DeOreo, W.B., P.
Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2. Water Research Foundation. Denver, CO

Water Efficiency Impacts Not Considered After 2045
The forecast for Washington County in year 2075 would place its water use among the very
highest water using communities in the western US today and in the future. With the Lake
Powell Pipeline, Washington County must necessarily also have high water rates. A strong price
signal through rates is proven effective at reducing consumption, even in communities with
second homes and significant volumes of irrigation. Yet the DEIS shows no efficiency
improvements or demand reductions in Washington County for a 30-year period.

259

https://www.scottsdaleaz.gov/water/rebates
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It is unclear why efficiency improvements are stopped in 2045. This is neither reasonable, nor
realistic, particularly given the anticipated impacts of climate change, which will drive up the
cost of providing water and will reduce supplies. All of the new demand in Washington County
will come from new residents and new buildings that will be constructed in compliance with
modern plumbing codes and standards. These national codes and standards, such as the 1992
Energy Policy Act require that all toilets sold in the US use 1.6 gallons or less per flush. Stores
like Home Depot only offer EPA WaterSense certified toilets use that 1.28 gallons per flush or
less. New buildings will necessarily be more water efficient than old buildings. Assuming future
water use in 2075 will be the same as it was in 2045 without efficiency improvement is not
reasonable and not a sound basis for least-cost infrastructure planning.
Recent failures of demand forecasting (discussed below) have exposed demand forecasting
methods that fail to include long term efficiency improvements and, thus, water efficiency and
efficiency improvement are now standard consideration for most demand forecasts. These
forecasting failures have been largely due to inflated future per capita demands and inflated
population forecasts – two problems clearly evident in the DEIS.
The changes and efficiency improvements that have been made in indoor residential water use
are documented in research conducted by the Water Research Foundation and the American
Water Works Association. A summary is presented in Table 3. These data show that modern,
water efficient homes in the US will use about 40 gpcd indoors. In the future they could use
even less.
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Table 3: Summary of per capita use from Residential End Uses of Water Studies (REUWS)

Toilet
Clothes Washer
Faucet
Shower
Dishwasher
Leak
Bath
Other
Indoor Total

1999 REUWS
(indoor gpcd)

2016 REUWS
(indoor gpcd)

18.5
15
10.9
11.6
1.0
9.5
1.2
1.6
69.3

14.2
9.6
11.1
11.1
0.7
7.9
1.5
2.5
58.6

WaterSense
New Home
(indoor gpcd)
7.7
4.4
8.1
11.0
0.5
5.0
1.5
1.6
39.8

Sources: Mayer, P.W., W.B. DeOreo, et. al. 1999. Residential End Uses of Water. American Water Works Association Research
Foundation, Denver, CO.; DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2.
Water Research Foundation. Denver, CO; W.B. DeOreo, A. Dieteman, T. Skeel, P. Mayer, et. al. 2001. Retrofit Realities. Journal
American Water Works Association, March 2001.

A major emerging trend in water utilities is the use of advanced metering infrastructure (AMI)
to detect customer leaks and alert customers about abnormal usage. Recent research has
shown that these programs are capable of reducing customer-side leakage by about 50%.260 As
the cost of water increases over the next 50 years, outdoor use will become more and more
expensive and landscaping will be adapted accordingly.
Secondary Water Use Improperly Forecast
Baked into the DEIS demand forecast is a substantial component of secondary water use. As
shown in Figure 15, secondary water use accounts for about 20% of 2015 demand once water
losses are included.
Figure 15: 2015 potable and secondary water use, Washington County, Utah Secondary water is
defined as “non-potable or untreated water that does not meet EPA Safe Drinking Water
requirements. Generally, irrigation and canal companies deliver secondary water through open
ditch systems or pressurized pipelines for irrigation of lawns, gardens, landscape, parks,
cemeteries, golf courses, and other open areas.”261
Because secondary water use is imbedded into the 2015 water demand of 302 gpcd (71 gpcd is
secondary water), secondary water demand is automatically increased throughout the 60-year
forecast. In Washington County today, most of the secondary water is supplied by irrigation
companies with limited water rights. These supplies cannot possibly grow proportionally with
population into the future as shown in Figure 16, yet they have been improperly imbedded into
the 2015 baseline demand.

260
261

https://sfwater.org/index.aspx?page=947
2015 Municipal and Industrial Water Use Data. 2020 version 3. Utah Division of Water Resources, p. 5.
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Even with the 20% conservation factor applied through 2045, secondary water use, which is
imbedded into the forecast, must necessarily increase through the demand forecast and after
2045 because of the forecasting methodology. This is not reasonable. The Lake Powell Pipeline
should not be constructed to provide secondary water use for irrigation companies, rather the
project is only properly considered as a primary potable supply. Water from the Lake Powell
Pipeline will be too expensive and high valued to sell as secondary water for irrigation. Use of
secondary water is seasonal, thus including it as part of the annual gpcd is misleading from the
perspective of supply timing as well.
Secondary water is a separate supply and thus demand for secondary water should be
determined distinctly from the potable demand into the future. Lumping them together, as has
been done in the DEIS, is improper from multiple planning and forecasting perspectives
because demand for secondary water should be considered and forecast separately. This
should be corrected. WaterDM estimates that including secondary water in the demand
forecast has improperly inflated per capita demands in the DEIS by at least 20%.
The DEIS should be corrected and the Bureau of Reclamation must clarify to what extent
secondary water for irrigation companies will be carried in the Lake Powell Pipeline, if at all. The
cost of secondary water is generally much lower than for potable water and it is not clear how
the economics of the $2 billion Lake Powell Pipeline work if 20% of the supply is sold at
secondary water rates not to mention being subject to 15.4% of the supply lost to leakage.
Future Per Capita Use Improperly Inflated
If more than 500,000 people live in Washington County Utah in 2075 and use an average of 277
gpcd (including water losses) it will be one of the most water-inefficient communities in
America in that year or any year. It is not reasonable to plan for such inefficiency and profligate
water use.
The future per capita use presented in the DEIS has been improperly inflated given that 30
years of potential efficiency gains are ignored, secondary water use is incorrectly included and
allowed to increase, and water loss is never addressed.

System Loss Forecast
In the DEIS, a 15.4% water loss factor is applied each year to account for real losses in the
system. The 15.4% water loss factor, presumably based on current water loss rates, does not
change over the 60-year period of the forecast and is applied to both potable and secondary
water use. As shown in Figure 16, the DEIS predicts real annual water losses (e.g., the physical
loss of water from the system) of more than 24,000 AF by year 2075, which is an astonishingly
high volume and more than the potable demands of the commercial and industrial sectors
combined.
The Lake Powell Pipeline is a $2 billion dollar project and the DEIS forecast states that 15.4% of
the product or value delivered through this LPP will be lost each year. This implies that
approximately $300 million in value of the initial $2 billion dollar project will be wasted along
with additional value of the operation, maintenance, and the repair costs wasted over the life
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of the project. This is an outrageous, wasteful, unreasonable, and expensive assumption that is
being used to justify an unnecessary project which will have real impacts for water rate payers
in Utah. The economic consequences of $300 million in water losses are simply too large to
ignore. State and national policies are increasing accountability for water loss and requiring
utilities to reduce real loss to the extent it is economically reasonable. In 2020, Utah passed HB
40, which will improve water loss accounting across the state.262 This increased scrutiny of
water losses will apply to Washington County.
The starting point for water loss in Washington County, 15.4%, is an extremely high level of real
losses for a system to endure. For many years an industry rule of thumb was that anything
above 10% “unaccounted for water” constituted a real problem. Over the past 20 years water
loss accounting has improved and advanced, which has improved understanding of typical
water loss rates, though they vary tremendously depending upon the age of a water system.
Properly designed and installed new distribution systems have lower levels of loss than older
water systems and managing system pressure has a significant impact.
It is unreasonable that water loss levels for Washington County do not improve over time in the
DEIS forecast. This implies that this high level of waste and loss is tolerable, acceptable, and
affordable, none of which is true. More properly, the DEIS forecast should show a decreasing
level of water loss over time until a level below 10% is achieved. A level of 6% - 8% would not
be an unreasonable target for a well-managed system with many new components, based upon
my experience. Maintaining a loss level of 15.4% unreasonably and unnecessarily inflates the
final demand forecast by at least 5.4% - 9.4%.

Population Forecast
The single most significant aspect driving future demand in the DEIS forecast is anticipated
population growth in Washington County. The DEIS population forecast is based on state
forecasts developed by the Kem C. Gardner Policy Institute,263 but extends the Gardner
forecasts another 10 years to 2075. This DEIS forecasts that population of Washington County
in 2075 to be 594,660 people, a 293% increase over 60 years. The Gardner forecasts show
Washington County to be the fastest growing county in Utah over the next sixty years. If
realized, Washington County will be the most populated stretch of I-15 from Las Vegas to
Provo.
The rate of population growth starts at a rip-roaring 3.4% per year and reduces by about 50%
finishing the 60-year forecast in 2075 at a still remarkably high growth rate of 1.7% per year. It
is interesting to note that the DEIS population forecast extends 10-years beyond the 2017
published Gardner Institute forecasts, adding more than 94,000 people during from 2065 –
2075.

262

https://le.utah.gov/~2020/bills/static/HB0040.html
Utah's Long-Term Demographic and Economic Projections Summary. July 2017. Principal Researchers: Pamela S. Perlich,
Mike Hollingshaus, Emily R. Harris, Juliette Tennert & Michael T. Hogue
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I have reviewed numerous population forecasts over my 25-year career, but I have seldom
encountered a growth forecast as aggressive as the one presented in the Lake Powell Pipeline
DEIS. The level of growth projected would create a community the size of Tucson, Arizona,
Fresno, California, or Albuquerque, New Mexico, in Washington County by 2075. Even spread
out across the county, this would represent a tremendous level of growth across what is now a
largely rural area. What is the expected economic driver for this exceptional level of growth?
It is rare in the US for an isolated region to experience a 293% growth surge without a
corresponding economic driver. For example, Gilbert, Arizona, one of the fastest growing
communities in the US over the past 30 years saw growth driven by technology companies and
large businesses that chose to locate nearby. What will drive a similarly high level of growth to
Washington County? Tourism to Zion National Park and other attractions in the region may be
part of the answer, but certainly not all so it remains unclear what will drive the 293% growth
projected for 65 years in Washington County. It seems likely that the population forecast has
also been inflated.
An inflated future population results in an inflated future demand forecast. It seems quite
possible that the population forecast presented for Washington County is unrealistic and the
future population will more likely be much lower. Data and information supporting a 293%
population growth has not been offered to my knowledge. Support for a population forecast
with an escalating growth rate has not been offered and the DEIS population forecast extends
ten years beyond forecasts published by the Gardner Institute.

Inflated Demand Forecasts, Costly Decisions
The factors that combine to create a greatly inflated demand forecast in the DEIS are not
unique. Water utilities have struggled with making accurate demand forecasts since the mid1980s when federal plumbing codes and energy standards began reducing the water used for
toilets, showers, faucets, clothes washers, dishwashers, and more.
An August 2020 Pacific Institute report found that California water providers consistently
inflated forecasts of future demand even as they tried to incorporate the impacts of efficiency.
On average, the report found water suppliers projected that per capita demand would decline
by less than one percent per year; but actual per capita demand declined twice as fast.264 The
report states:
” Urban water suppliers routinely overestimated future water demand, projecting
increases in water demand even as actual demand declined. The is largely due to inflated
estimates of future per capita demand, although overestimates of population are also a
contributing factor.” (p.8)
The consequences of an unrealistic and inflated demand forecast can be significant and can
impact a community for years to come. The report states:
264

An Assessment of Urban Water Demand Forecasts in California. August 2020. Pacific Institute. Oakland, CA.
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“Overestimates of future water demands have important implications for local
communities and the state. Specifically, they can result in unneeded water supply and
treatment infrastructure, higher costs to ratepayers, and unnecessary adverse
environmental impacts.” (p.8)
The consequences of the inflated water demand in the DEIS include all of the problems noted
by the Pacific Institute such as over-sized expensive infrastructure, higher costs to rate payers,
and unnecessary environmental impacts. Even if the Lake Powell Pipeline is constructed and the
full population forecast appears, future per capita use is likely to be substantially lower than
forecast in the DEIS. An unrealistic population forecast, and unreasonably high levels of water
loss compound the problem and further inflate demands to unrealistic levels compared with
communities across the western US.

Conclusions
The analysis in this report clearly illustrates how the DEIS water demand forecast for
Washington County has been grossly inflated. The forecast is inflated through multiple
mechanisms including:
•
•
•
•

A population forecast that increases by 293%.
An excessive level of per capita water use that would make Washington County
water users among the highest in the US, even after more than 50 years of available
efficiency improvements.
Improper inclusion and inflation of raw secondary irrigation water in the forecast.
A 15.4% water loss factor that never improves and thus wastes approximately $300
million in value of the $2 billion dollar project.

A statement of need and water demand forecast for a project of this size and scope must be
based on sound data, reasonable assumptions, and conservative resource principles to ensure
the water will not be wasted. Water customers across the Western United States have
successfully implemented effective water efficiency that today reduced per capita use far below
levels shown the DEIS forecast for 2020 and 2075. The forecast in the DEIS provides for an
excessive level of per capita water use over the next 55 years with efficiency improvements
that simply end at year 2045 with no further improvement in efficiency achieved over the next
30 years. This is neither realistic nor reasonable.
The DEIS forecasts a future population of more than 500,000 people, which is equivalent to a
city the size of Tucson, Arizona, or Albuquerque, New Mexico. With this level of development,
even spread across Washington County with its rural setting, current housing patterns will
necessarily change and fewer people are likely to live in large sprawling single-family homes
with a supply of secondary water for irrigation, as is common today. Under this high growth
scenario coupled with escalating costs for water, demand will necessarily change and become
more efficient. The DEIS forecast should reflect realistic efficient levels of future use, not
wasteful and excessive levels as currently presented.
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Arguments that Washington County is somehow different or exceptional from other
communities in the West because it has second homes, resorts, pools, golf courses, and such
and is thus immune to national trends towards higher efficiency are nonsense. Water is a
precious and expensive commodity and least cost planning principles must be applied when
considering expensive infrastructure projects such as the Lake Powell Pipeline.
Water in Washington County will be expensive in the future, regardless of the source, and
economics alone will press down demand. New technology for remotely managing irrigation
and for detecting both utility and customer leakage will reduce demands and losses in the
future, something ignored in the DEIS forecast. Communities across the Western US, including
Aspen, Las Vegas, and Tucson — with many second homes and traditionally high irrigation
demand — have successfully reduced both indoor and outdoor water use to levels today that
are far below what is forecast in the DEIS for year 2075.
For the past 30 years water demand forecasts prepared by utilities have grossly over-estimated
water demands because they ignored the impacts of water efficiency and conservation. The
demand forecast in the DEIS makes the same mistake and is inflated and unrealistic. The DEIS
forecast ignores obvious trends in usage and future technological improvements as well as
economic pressures that have reduced demand, and will continue to do so, because water is
such a precious commodity.
This report reviews and analyzes each component of the DEIS demand forecast and shows how
it compares with current water use in other communities across the Western US. The analysis
in this report shows that the DEIS forecast is highly inflated and likely unrealistic. Even if this
exceptional (and highly unlikely) level of population growth were to occur in the southern Utah
desert, the water demand forecast for this population has been improperly inflated though
several mechanisms. The proposed future level of per capita water use and water loss are
excessive and ignore todays best practices and the ongoing impact of water efficiency.
Sincerely,

Peter Mayer, P.E.
Principal
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Digest of
A Performance Audit of
Projections of Utah’s Water Needs
The Division of Water Resources’ projections indicate that Utah’s statewide demand
for water will outstrip the currently developed supply in about 25 years. Some believe the
state can address its growing demand for water through conservation and by developing
local supplies, including the conversion of agriculture water to municipal use. Others
believe the state’s growing demand for water will require the development of major new
sources of supply that will cost billions of dollars. Considering the importance of water to
the health, social and the economic well-being of our state’s residents, it is essential that the
division provide the best possible data to guide water planning decisions.
Our assignment was to determine the reliability of the division’s data in the figure
shown below and assess the accuracy of the division’s projections of water demand and
supply. We were also asked to review options for extending Utah’s currently developed
water supply.
Figure 1. Utah’s Projected Municipal and Industrial Water Demand and Supply.
The division projects that the demand for water in Utah will exceed the current nonshared supply by about 2040.

Source: Adapted from a Division of Water Resources figure.
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Chapter II
Reliability of Water Use Data
Needs to Improve
The Division Does Not Have Reliable Local Water Use Data. In order to effectively
manage the state’s water resources and plan for future water needs, accurate water use data
is critical. The Division of Water Resources relies on water use data submitted by local
water systems to the Division of Water Rights as the starting point for projecting future
water needs. Unfortunately, we found that the submitted data contains significant
inaccuracies. State water agencies as well as local water systems operators also acknowledge
these inaccuracies.
The Division Needs an Improved Process for Ensuring Water Data Is Reliable. In
response to the problems with water use data, the Division of Water Resources attempts to
verify data accuracy and correct any mistakes by contacting all local water providers every
five years. Besides this process being inefficient, we question the effectiveness of the
division’s efforts to validate the data. The Department of Natural Resources needs to take a
leading role in coordinating efforts between Division of Water Resources and The Division
of Water Rights to improve the process of gathering accurate water use data. To support
this effort, the legislature should consider giving the Division of Water Resources statutory
authority to validate water use information from local water systems.
We Question the Reliability of the Division’s Baseline Water Use Study. We also
have concerns about the 2000 water study, which the division uses as a baseline to project
Utah’s future water needs. We could not confirm the study’s results because of the lack of
documentation of the source data and the steps used to prepare the report. In addition, the
2000 water study relies on a compilation of water studies performed between 1992 and
1999, which may not be representative of the year 2000. Finally, because secondary water
systems are not typically metered, much of the reported outdoor water use is based on
estimates.

Chapter III
Conservation and Policy Choices
Can Reduce Demand for Water
Conservation Will Lead to Less Water Use. We question the division’s projected
demand for water, which assumes Utah residents will consume on average 220 gallons per
day through the year 2060. The accuracy of this projection appears overstated for a number
of reasons. First, the projected amount of water use, 220 gpcd, is based on a 2000 baseline
water study, which, as described in Chapter II, may be unreliable. Second, other western
states appear to use less water than Utah, indicating Utah residents may be able to further
reduce their water use. Third, ongoing trends towards conservation should continue to
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reduce per capita water use beyond the state’s 25 percent conservation goal. The division
stated that they intend to update the state goal once it has been met.
Some Regions Can Reduce Water Use More Than the Statewide Goal of 25
Percent. Some river basins have the ability to reduce water use well beyond the state
conservation goal of 25 percent. In fact, two river basins already met that goal by 2010, and
two other regions had nearly met the goal. This is another reason why we think the longterm projected use of 220 gallons statewide (as shown in Figure 1) is too high. Rather than
applying the same 25 percent conservation goal to all basins, the division should work with
local water providers to establish a new set of conservation goals that reflect each region’s
unique conditions and ability to conserve.
State Policies on Metering and Pricing Can Affect Water Demand. Utah’s relatively
low water costs appears to contribute to higher per capita water use when compared with
other states. Unless per capita water use is reduced, new, more costly sources of supply will
need to be developed. As pressures on Utah’s currently developed supply intensify, local and
state policymakers will need to consider policy options to reduce demand, including
universal metering and water pricing.


One option is to require the metering of all water service connections including
those for secondary water customers. Universal metering provides water managers
with the data needed to effectively manage their systems. Metering can also be used
to provide consumers with information regarding their use. Finally, metering allows
water providers the ability to charge water users based on their actual use. The
Legislature should consider adopting policies that will require the phasing in of
universal metering.



Policymakers should also consider the way water is priced in Utah. Utah’s existing
price structure does not adequately encourage conservation. For example, the use of
property tax to subsidize the cost of water may lead to an increase in use. In
addition, rather than using relatively flat pricing structures, water systems should
adopt conservation pricing, or increasing block rates, to incentivize efficient water
use. As shown in Figure 2, cities with block rate structures charge consumers an
increasingly higher price as consumption increases. The Legislature should consider
changes to pricing policies that will encourage efficient water use.

Office of the Utah Legislative Auditor General
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Figure 2. Comparison of City Water Rate Structures. A selected group of Utah
Cities are shown to have flatter block rate structures when compared to those of other
major western cities. More pronounced block rates tend to encourage conservation.

Source: City Water Departments.

Chapter IV
Growth in Future Water Supply Should
Be Reported to Policy Makers
Division Projections Should Include Expected Local Water Development. The
division’s projections of future water use do not include growth in the state’s water supply
beyond what was already developed in 2010, with a few exceptions. Those exceptions
include the additional supply from a few new water projects. In contrast to division
projections, Utah’s developed water supply will grow incrementally as agricultural water
becomes available for municipal use and as municipalities develop their remaining sources
of supply. By excluding much of the growth in local water supplies, the division’s
projections accelerate the timeframe in which costly new water projects appear to be
needed.
Good Basin Plans Should Be the Basis for Better Statewide Planning. As with the
statewide projections, most of the division’s basin plans do not estimate the growth in the
region’s water supply. The basin plans also understate the amount of agriculture water
available for municipal use. We recommend the division update its basin plans on a more
regular basis. We also recommend that they estimate the incremental growth in supply that
will occur as municipalities develop additional sources of water.
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Chapter I
Introduction
Water is a vital resource that is essential to the health, social and
economic well-being of the every resident in the state of Utah. It is
also becoming an increasingly scarce resource. By 2060, the state’s
population is projected to double to nearly 6 million people. This
jump in population will strain our currently developed water supply,
which has sparked a debate about the need and time frames for
developing additional sources of supply. Careful management and
planning is critical for ensuring a reliable water supply for future
generations.
Although most water use in Utah is for agriculture, this report
only addresses Utah’s municipal and industrial (M&I) water needs. To
avoid future M&I water shortages, state and local water managers
project that Utah will need to spend $33 billion1 over the next several
decades to repair existing water systems and add additional supply.
These costly investments have prompted the Legislature to ask our
office to evaluate the accuracy of the state’s projected demand and
supply for water and to investigate options for extending Utah’s
currently developed water supply.

State and local water
managers project that
Utah will need to
spend $33 billion to
repair existing water
systems and add
additional supply.

Planning Utah’s Water Future
Is Increasingly Important
Planning is becoming increasingly important for identifying and
evaluating options for meeting Utah’s future water needs. The
Division of Water Resources (the division) is the state’s water
planning authority. The division predicts that water demand by Utah’s
growing population will exceed the state’s currently developed water
supply sometime around 2040. However, questions have been raised
regarding the accuracy of the division’s predictions. This debate
highlights the need for a more sophisticated approach to forecasting
Utah’s future water needs.

1

Prepare 60, “Statewide Water Infrastructure Plan”
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Utah’s Population Is Expected
To Grow to 6 Million by 2060
The division uses population projections to plan for Utah’s future
water needs. According to population projections prepared by the
Governor’s Office of Management and Budget (GOMB), Utah’s
population will double by 2060 to nearly 6 million people, as shown
in Figure 1.1.
Figure 1.1 Utah’s Projected Population. Utah’s population is
expected to double to 6 million by 2060.
7,000,000

Actual Pop.

Projected Pop.

6,000,000

Population

5,000,000
4,000,000
3,000,000
2,000,000
1,000,000
‐

Year
Source: Governor’s Office of Management and Budget

Much of this growth is expected to occur in urban areas along the
Wasatch Front, resulting in more dense living arrangements, which
could lower per capita water use. GOMB’s population projections
assume water availability will not constrain growth.
The Division Is the State’s
Water Planning Authority
Comprehensive water
planning is one of the
division’s critical
responsibilities.
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Comprehensive water planning is one of the division’s primary
responsibilities. The Utah Code 73-10-18 describes the Division of
Water Resources as “the water resource authority for the state” and
gives the director authority to “make studies, investigations, and plans
for the full development and utilization and promotion of water and
power resources of the state.” Furthermore, the division reports its
mission is “to plan, conserve, develop and protect Utah’s water.”
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The division has a challenge to balance the competing elements of
its mission. To some extent promoting the full development and
utilization of water in the state is at odds with promoting
conservation. In fact, in a legislative committee, one member
questioned whether Utah should wait to promote conservation until
after the state has developed its full allocation of interstate waters.
Other policymakers hold the competing view that more focused
conservation efforts are needed before investing in large-scale
infrastructure projects. It was beyond our audit scope to consider such
issues. Instead, we focused on the division’s planning role including
estimates of future water demand and supply.

This audit focuses on
the division’s planning
role including
estimates of future
water demand and
supply.

To fulfill this planning objective, the division has prepared a
number of documents, including a statewide water plan as well as
individual water plans for each of the state’s eleven major hydrologic
river basins. These documents identify water use trends and make
projections about future water demand.
Division Projections Indicate Utah’s Current Water
Supply Will Not Meet Future Water Needs
The division’s analysis indicates Utah’s demand for water will
outstrip its currently developed supply in about 25 years. Figure 1.2
shows the graphic used by the division to illustrate potential water
shortages. The important aspects of Figure 1.2 are explained in the
bullets below.

Office of the Utah Legislative Auditor General

-3-

6504

Figure 1.2 DWRe Analysis of Utah’s Projected M&I Potential
Water Demand and Supply. The Audit Subcommittee directed
auditors to review the reliability the division’s analysis.

The statewide demand
for water is projected
to exceed the currently
developed non-shared
supply of water by
2040.

Source: Division of Water Resources

Figure 1.2 is somewhat confusing with two different vertical scales
and a non-linear horizontal scale. However, the main points of interest
are as follows:
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Projected water demand. The red line shows projected water
use without conservation. It is based on estimated use of 293
gallons per capita per day (gpcd) in 2000. The blue line shows
projected water use with conservation. It assumes a gradual
reduction in water use to 220 gpcd in 2025 (25 percent
conservation goal), with no further reductions thereafter.



Water supply. The blue area shows the state’s currently
developed reliable M&I supply of water. Unlike demand,
growth in supply is not projected. The currently developed
supply includes some growth for four large water conservancy
districts. However, all other water providers’ supply is held
constant at 2010 levels. The blue shaded area above the dashed
purple line shows supply that cannot be shared from one region
to another.
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Projected water shortages. The brackets on the right side of
the figure show the benefits of conservation and the difference
between projected demand and the non-shared supply. The
figure also shows that, even with conservation, there will be a
water shortfall of 371,000 acre-feet per year in 2060. The
vertical bars show the estimated number of local water entities
that are projected to run out of water at various times in the
future.

The division projects a
water deficit of 371,000
acre-feet in 2060.

While everyone agrees that Utah cannot afford to run out of water,
the situation portrayed by the division in Figure 1.2 has led to
differences of opinion regarding how to meet Utah’s future water
demand. One viewpoint is that through increased conservation, the
development of local water projects, and the conversion of agriculture
water to municipal use, the state should be able to accommodate the
water needs of its growing population. Contrasting views hold that
these actions alone will not meet the states growing water needs and
that major water development projects are necessary. The division has
stated that conservation, agricultural conversion, and water
development are needed to meet the state’s growing water demand.
In fact, the division is statutorily charged with planning for the
development of two large-scale water projects: the Lake Powell
Pipeline and the Bear River Project. Existing interstate compacts grant
Utah more water than is currently developed so the projects contribute
to the division’s goal “to defend and protect Utah’s rights to develop
and use its entitlement to interstate streams.” The estimated cost of
these two projects alone is $2.5 billion. The huge expense of the
proposed projects highlights the need for a reliable forecast of water
demand and supply.

The estimated cost of
Utah’s two major
proposed water
projects totals $2.5
billion.

Detailed analysis of basin level information would have been
required for us to evaluate the need for these two major water
projects, which was beyond the scope of this audit. Instead, our
assignment was to assess the accuracy of state-level data presented to
policymakers by the division.

Office of the Utah Legislative Auditor General
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Questions about Accuracy of Division’s
Projections Led to Audit Request
Legislators have
expressed concern
over the accuracy of
the Division of Water
Resource’s
projections.

In response to requests for costly, large-scale water development
projects, legislators asked for an audit of the accuracy of the division’s
projections of demand and supply. Specifically, House of
Representatives leaders asked that we review the reliability of “data
used to make predictions that look out 20 and 40 and 50 years” into
the future. Senate leaders asked that we review whether the division
had adjusted its projections to reflect “development being more dense
that it was years ago.” Other legislators asked whether the state is
making adequate progress towards conservation and whether the
division is considering future conversions of agricultural water to M&I
use.
Is the Data Used to Predict Utah’s
Future Water Needs Reliable?
Division projections of future water demand rely on the division’s
estimate of the state’s municipal and industrial water use in 2000.
This baseline study reported that the average annual amount of water
used by residential, commercial, industrial, and institutional water
users in the year 2000 was 293 gallons per capita per day (gpcd).
Because projections of future water demand are based on 293 gpcd, it
is important that this per capita water use rate is accurate. If 293 gpcd
is not accurate, then it casts doubt on the reliability of the projections
derived from it. For this reason, verifying the accuracy of the 2000
baseline study was one of our primary audit objectives.
Has the Division Fully Considered
Water Conservation?
Data published in national sources suggest that Utah residents
consume relatively large amounts of water when compared to other
states. Such comparisons should be regarded with caution. According
to the US Geological Survey, state water use data “will have varying
levels of accuracy” due to the differences in how each state accounts
for their water use. In a 2010 US Geological Survey report, Utah has
the second highest rate of residential water use. Figure 1.3 describes
the results of state-level water use.
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Figure 1.3 United States Domestic Water Use in 2010. Utah’s
combined indoor and outdoor water use exceeds nearly every other
state.
Utah residents
consume more water
than residents in other
Western states.

Figure 1.3 shows that Utah’s per capita residential water use
(which does not include commercial, industrial, and institutional uses)
was 167 gpcd in the year 2010. Utah was second only to Idaho at 168
gpcd, suggesting that our state can better manage its water use.
Legislators specifically asked us to examine the state’s efforts to reduce
water demand through conservation.
Is Agricultural Water Available for
Alleviating Water Supply Shortages?
Agricultural water has the potential to address some of Utah’s
future M&I water needs. Utah does not actively pursue a policy of
transferring agriculture water rights to cities that are in need of water.
However, as land is converted from farms to urban development, the
water rights attached to the farmland are typically made available for
M&I uses. Figure 1.4 shows that agriculture, at 82 percent, is the
largest user of the state’s developed water supply.

Office of the Utah Legislative Auditor General

-7-

6504

Figure 1.4 Utah’s Agricultural, Municipal, and Industrial Water
Use. The vast majority of the state’s developed water is used for
agricultural purposes.

The majority of the
developed water in the
state is used for
agricultural purposes,
a portion of which
could be made
available to meet
future municipal water
needs.

M&I
18%

Agricultural
82%

Source: Division of Water Resources

Agriculture water, once made available, could become a significant
source of new water for municipal and industrial use. Legislators have
asked if the division’s projections fully account for this source of
additional water supply.

Audit Scope and Objectives
The primary audit
objective was the
accuracy of the
division’s projections
of Utah’s future water
needs.
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Members of the Legislative Audit Subcommittee asked for a
performance audit of the Division of Water Resources. Their primary
concern was that we verify the accuracy of the division’s projections of
Utah’s future water needs. The committee also requested that we
investigate whether division projections account for the potential
effects of water conservation and the conversion of agricultural water
as options for extending and increasing our state’s water supply. Our
response to these audit issues are addressed in the following chapters:


Chapter II – Reliability of Water Use Data Needs to Improve



Chapter III – Conservation and Policy Choices Can Reduce
the Demand for Water



Chapter IV – Growth in Future Water Supply Should Be
Reported to Policy Makers
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Chapter II
Reliability of Water Use Data
Needs to Improve
Accurate water use data is essential for water management,
planning, and policy decisions. State policy makers need assurances
that when they support costly, large-scale water projects, the need for
additional supply is real and the state’s investment is sound. The
Division of Water Resources (the division) uses the Division of Water
Right’s data as the foundation for its analysis of the state’s water use.
However, water use data reported by public water systems to the
Division of Water Rights contains significant inaccuracies. While the
division strives to verify the accuracy of the data before using it in its
planning process, a lack of documentation and changes in
methodology raise doubts about the reliability of the division’s water
use studies.

Chapter II reviews the
reliability of Utah’s
water use data.

According to Utah statute, "All waters of this state, whether above
or under the ground, are hereby declared to be the property of the
public." In order to protect the public’s interest, the state is dedicated
to a) conserving its scarce water resources, b) providing adequate
water supplies, c) ensuring the availability of the state’s streams for
meeting its needs, and d) controlling its water resources. To meet
these objectives accurate water data is critical. Unfortunately, the
accuracy of Utah’s water use data is not commensurate with its
importance to the division’s planning effort and needs to improve.

The Division Does Not Have
Reliable Local Water Use Data
In order to effectively manage the state’s water resources and plan
for future water needs, accurate water use data is critical. The Division
of Water Resources relies on water use data submitted to the Division
of Water Rights as the starting point for projecting future water
needs. Unfortunately, we found that the data submitted to the
Division of Water Rights contains significant inaccuracies. State water
agencies as well as local water systems also acknowledge these
inaccuracies.

Office of the Utah Legislative Auditor General

The accuracy of Utah’s
water use data is not
commensurate with its
importance to the
division’s planning
effort and needs to
improve.
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Division of Water Resources Relies on Water Use Data
Submitted by Water Providers to the Division of Water Rights
The Division of Water Rights collects water use data from public
water providers throughout the state of Utah. This data is used by
many state and federal water agencies for a variety of purposes, which
includes water resource studies and water policy decisions. Our review
revealed significant inaccuracies in the water use data reported by local
water entities.
Division of Water Rights Is the Primary Source for Water Use
Data in Utah. Each year, the Division of Water Rights submits a
water data form to all 468 community public water providers
throughout the state requesting information about their water use.
The data form requires public water providers to submit information
regarding the monthly amount of water diverted from each water
source, the monthly amount of water billed, and other water system
information. This water use form is the primary source of data used by
the Division of Water Resources for water planning purposes.
Figure 2.1 Flowchart of Local Water Use Data. The Division of
Water Rights collects water use data from public water providers
and shares this data with other state water divisions as well as U.S.
Geological Survey.

Division of Water
Resources
The Division of Water
Rights collects annual
water use data from all
468 public water
providers in the state
and shares this data
with other water
agencies.

Public Water
Providers

Division of Water
Rights

Division of Drinking
Water
U.S. Geological
Survey

As shown in Figure 2.1, data from public water providers is
compiled by the Division of Water Rights and shared with the
Division of Water Resources, the Division of Drinking Water, and
U.S. Geological Survey for each agency’s specific data needs.
Unfortunately, the submitted data is subject to inaccuracies. The
Division of Water Rights website reads, “In many cases the data
submitted by water providers are estimated and the reliability of these

- 10 -

A Performance Audit of Projections of Utah’s Water Needs (May 2015)

6504

data are unknown.” The next section will discuss some of the data
errors we encountered in our audit tests.
Local Water Use Data Contains
Significant Inaccuracies
Our review of local water use data revealed significant errors.
Some errors were obvious. Some local water systems reported large
swings in their water use, indicating that the data was not reliable. For
example, one city’s reported water use data in 2013 was more than
double the amount reported for 2012. We also surveyed the data for
inconsistencies and found a number of specific examples of data
inaccuracies. For example, instead of reporting total metered use as
recorded at each connection, the city reported its total source
production at the well, which was a much higher figure. We also
found several instances in which the water use data reported to the
Division of Water Rights did not match the amount reported in other,
internal city reports. Additionally, one city’s reported water use for
2012 was the water use of another city with an identical name in the
state of New York.

Our review of local
water use data
revealed significant
errors. For example,
one city’s reported
water use for 2012 was
sourced to a city with
an identical name in
the state of New York.

After detecting the above data errors, many local and state water
managers told us that they found the data submitted to the Division of
Water Rights unreliable. For this reason, we concluded that it was not
necessary for us to conduct a systematic review of the data. As the
following section suggests, it is widely recognized that there are
fundamental problems with the way the state’s water use data is
gathered and submitted by local water providers.
State Water Agencies and Local Water System
Operators Know Water Use Data Is Unreliable
Management in the Division of Water Rights, The Division of
Water Resources, and the Division of Drinking Water validated our
concerns with the reliability of the state’s water use data. They told us
that the data is unreliable. Many local water system operators also
reported concerns about the accuracy of the water use data.
State Water Agencies Participate in the Annual Water Use
Surveys But Do Not Trust the Data. Management from all three
agencies expressed concern about the accuracy of the water use data.
For example, the Division of Water Resources stated, “the data
received by the Division of Water Rights was simply not accurate

Office of the Utah Legislative Auditor General
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enough to make sound future water planning decisions.” For this
reason, the Division of Water Resources has attempted to compile
more accurate water use data since the early 1990’s.

Division of Water
Rights acknowledges
that they do not have
sufficient staff to
monitor accuracy of
water use data.
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The Division of Drinking Water stated that the data collection
process invites inaccurate data. When asked about the cause of these
inaccuracies, the manager responsible for overseeing the reporting
function at the Division of Water Rights acknowledged that they have
not devoted sufficient resources towards monitoring the accuracy of
the reports, correcting mistakes, and auditing local water system data.
Local Water Systems Report Concerns with the Process for
Collecting Water Use Data. We contacted staff at a number of water
systems about their process for submitting water use data. These
discussions revealed several reasons why local entities are not
submitting accurate water use reports.


The purpose of the data and instructions for collecting the
data are unclear. Staff at several water systems we contacted
reported that they were unclear about how the data is used.
Consequently, it appears the reporting process is not always taken
seriously. They also reported that the instructions are inadequate
and subject to misinterpretation.



Feedback is not provided when errors are identified. Water
systems operators reported that they did not receive any feedback
after submitting the data. As one water system operator stated,
“We would like to know if the submitted data is inaccurate or
incomplete.”



The person responsible for submitting the data does not
always have the training or expertise to report the data
accurately. For example, one water system manager explained that
large differences in their water use from one year to the next were
due to misunderstandings by city staff regarding how to interpret
the city’s water metering systems.



There is a perception that a city’s unused water rights may be
revoked. Municipalities may intentionally overstate their water use
because they are concerned that if they do not report using their
full allotment of water rights, the state engineer may someday
revoke any unused rights. Although state law allows cities to retain
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their unused water rights to meet future water needs, this
perception could add to data inaccuracies.
Given the concerns raised by local water systems staff, it is not
surprising that state agencies and other interested parties consider the
data submitted to Division of Water Rights unreliable. The following
section will discuss the validation process the division uses to improve
the reliability of the state’s water use data.

The Division Needs an Improved Process
For Ensuring Water Data Is Reliable
In response to the problems with water use data, the Division of
Water Resources attempts to verify data accuracy and correct any
mistakes by contacting all water providers every five years. Besides this
process being inefficient, we question the effectiveness of the division’s
efforts to validate the data. The Department of Natural Resources
needs to take a leading role in coordinating efforts between Division
of Water Resources and The Division of Water Rights to improve the
process of gathering accurate water use data. To support this effort,
the Legislature should consider giving the Division of Water
Resources statutory authority to gather water use information directly
from local water providers.
Unreliable Water Use Data Has Resulted
In an Inefficient Verification Practice
Because the Division of Water Resources cannot rely on the
Division of Water Rights’ water use data, they have developed a
process for verifying the data. The process involves contacting nearly
every regulated drinking water systems in the state, every five years, in
each of the 11 hydrological basins to verify the accuracy of submitted
data and to obtain data from water systems that did not submit use
data. This verification process is inefficient. A better process would be
to ensure that the data submitted by water providers is accurate to
begin with and is reviewed on an annual basis.

The Division of Water
Resources uses an
inefficient practice of
contacting individual
water systems to verify
water use data.

The effectiveness of the division’s data verification process is also a
concern because much of the submitted data is accepted at face value.
The division reports that if a water system states that its data is
accurate and appears reasonable, then the division “has no other
alternative than to accept that data.” The problem with this approach
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is that inaccurate data can still be submitted. Another concern is that
by verifying the data every five years, the division is unable to perform
annual trend analysis, which would help in detecting inconsistencies in
water use from year to year. The following figure illustrates the value
of annual data.
Figure 2.2 One City Reported Large Differences in Water Use From
One Year to the Next. Over a period of just a few years, one city’s
reported water use went from 9000 acre-feet to just 3000 acre-feet. This
type of information led us to question the reliability of the data submitted
to the Division of Water Rights.
10,000
9,000
8,000
7,000
Acre-Feet

One city reported large
swings in its water use
indicating something
was wrong with their
data.

6,000
5,000
4,000
3,000
2,000
1,000
0

Year
Source – Division of Water Rights.

Figure 2.2 shows how annual water use data can help the division
to identify inconsistencies in the data from year to year. This city’s
large swings in water use indicated something was wrong with their
data. We asked the city’s Public Works Director to explain the extreme
volatility in his city’s water use numbers. He told us that for several
years before he was hired there were serious problems with the way
the staff were reporting the city’s water use. He recommended that we
not trust any of the data submitted prior to the year 2009.
Nonetheless, the division did not recognize the problems with the data
and used it in their 2000, 2003, 2005 and 2010 M&I studies. Had the
division reviewed the data year by year, they too would have been
alerted to the problems with the data. The following section discusses
the need for the division to work with local entities to improve the
accuracy of the data they submit.
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The Department of Natural Resources Can Improve
Data Accuracy by Working with Local Entities
The Division of Water Resources and the Division of Water
Rights both acknowledge that the accuracy of the data reported by
local water systems must improve. Since our audit focused on how
water use data is incorporated in the Division of Water Resources’
plans, we think that the division should have a role in ensuring data is
accurate. However, both divisions, as well as the Department of
Natural Resources managers told us they think data collection should
remain primarily the responsibility of the Division of Water Rights.
Regardless of which division collects the data, we think the
Department of Natural Resources should develop a way to ensure
accurate data is collected. First, local water managers should be held
accountable for submitting accurate data by signing off on the water
use form. Second, a greater effort should be made to verify the
accuracy of the data as it is received. Third, water use data should be
compared with local sources of data such as a water system master
plan, rate study, or impact fee study to identify and resolve data
inconsistencies. Finally, audits can be used to validate and educate
local entities about accurately collecting and reporting water use data.
Local Water Managers Should be Held Accountable for
Submitting Accurate Water Use Data. In recognition of the need
for more accurate data, managers from the three state water agencies
began a working group this past year resulting in several
recommendation for improvements to the water use form and
collection process. The proposed form would require “water system
personnel with direct knowledge of flow measurements” collect the
data and fill out the form. This person would certify that the
information is correct, sign the report, and provide their water
operator certification number. By placing their professional credentials
on the line, local water operators may take greater responsibility for
the accuracy of the data they submit. We support this approach and
recommend that this change in reporting process be implemented.

By placing their
professional
credentials on the line,
local water operators
may take greater
responsibility for the
accuracy of the data
they submit.

The new focus on accountability should improve the quality of the
information reported by local entities. This effort should also be
combined with an effort to better educate local water managers
regarding the importance of submitting accurate data.
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Although the Division
of Water Resources
says it verifies the data
before using it, we
found errors that were
included in the reports
they use for planning
purposes.

The Division of Water Resources Should Do More to Identify
Inaccuracies in the Water Use Data. Although the Division of
Water Resources says it verifies the data before using it, we found that
some of the errors in the Division of Water Rights data had been
included in the M&I studies. This suggests the division needs to
develop additional methods for efficiently verifying water use data.
To test for errors in the division’s water use reports, we examined
those water systems that experienced extremely large drops in water
use from 2005 and 2010. We found inaccuracies in the data reported
for several of these water systems. For example, the division reported a
48 percent decline in American Fork City’s water use between 2005
and 2010. We discovered that this decline was due to the installation
of a new pressurized irrigation system. Since water systems are not
required to report secondary water use, which is generally unmetered,
American Fork’s reduced use of its culinary system reflected the
increased use of that separate, secondary system for its outdoor
watering.
Although the division contacted American Fork City to verify their
data, this effort to verify the data did not uncover that city’s actual
water use. Instead of declining by 48 percent, the data we obtained
from the city suggests water use actually increased after residents
began to use the secondary water system. The amount of increase is
unclear because we do not have an accurate estimate of past secondary
water use in American Fork City.

Evaluating water use
data every five years,
as is currently done, is
not sufficient for
identifying unusual
data trends during the
intervening years.

This example indicates that more validation efforts are needed to
ensure accurate water use data. Evaluating water use data every five
years, as is currently done, is not sufficient for identifying unusual data
trends during the intervening years. Instead, by analyzing an entity’s
water use annually, the division would be more likely to spot errors in
the data and identify entities needing follow-up contact.
Inconsistencies with Locally Reported Data Should Be
Identified and Resolved. Another method for testing water use data
for errors is to compare the data with a variety of sources such as an
entity’s water master plan, water conservation plans, rate study, or
impact fee study. By comparing the data with municipal plans and
studies, we identified several inconsistencies.
For example, by comparing Sandy City’s 2010 Water System
Master Plan with the division’s water reports we found a mismatch in
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the reported data. In some years, the difference was small, but in
2010, the difference was significant. In 2010, the division reported
that Sandy City residents used 208 gpcd. The city’s internal reports
show a 12 percent difference in per capita water use at 234 gpcd. This
discrepancy highlights the need for better controls, including a
comparison of locally reported data to check for inconsistencies.
Validity Checks, Audits, and Training Should Be Used to
Improve the Accuracy of Locally Reported Data. Local entities
have the option of submitting water use reports online. With a few
improvements to the programming, the online form could be used to
validate the data as it is entered and to check for errors in the data. For
example, we found that Salt Lake City’s reported 2013 water use was
more than double the amount reported for prior years. This error
would have been caught as it was entered into the system, if a
validation feature had been included in the online form.

When data errors are
found, through either
validity checks or
audits, staff can visit
local entities and
provide training to
improve their reporting
practices.

Periodic audits of water use data can also improve the accuracy of
reporting by pinpointing errors. When data errors are found, through
either validity checks or audits, staff can visit local entities and provide
training to improve their reporting practices. Additionally, the division
could use local water conferences to provide training to local water
systems on how to accurately report water use data.
More Resource Need to Be Dedicated to Collecting and
Analyzing Accurate Water Data Annually. Currently, the Division
of Water Rights has one staff person responsible for overseeing the
reporting of local water use data. This person acts as an educator and
auditor by attempting to obtain accurate water use data and by
verifying the accuracy of the data. This is not a sufficient level of
investment. To improve data reliability, which is essential for water
management and planning, the Department of Natural Resources
needs to devote more staff and resources to the state’s water use
database. A request to the Legislature for additional resources will be
necessary to satisfy this important objective.
Division of Water Resources Should Be Given Statutory
Authority to Validate Water Supply and Use Data

The Division of Water
Resources does not
have statutory
authority nor have they
adopted administrative
rules requiring local
water systems to
submit water use data.

While Utah Code 73-10-15 requires state agencies to “cooperate
with the Division of Water Resources in the formulating their state
water plan,” the division does not collect its own water use data.
Instead, the Division of Water Resources relies on the Division of
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Water Rights to gather the data it needs to perform its statewide
planning responsibilities. The Division of Water Resources cited their
lack of regulatory authority as one reason that they “must accept data
submitted by each water system.” They said, “the only verification that
[the division] can do is utilize its engineering personnel and expertise
to question some of the submitted data that looks suspect.”
Because gathering accurate water use data is essential for managing
and planning purposes, we recommend that the Legislature consider
granting the Division of Water Resources statutory authority to
validate the data submitted to the Division of Water Rights.
Requiring local entities to submit accurate data should not be overly
burdensome, as they should already be generating this information for
their own purposes. The Division of Water Resources should have a
role in improving this important data.

We Question the Reliability of the
Division’s Baseline Water Use Study

While the division’s
methods for estimating
water use have
improved in recent
years, it still relies on
its 2000 M&I study as a
baseline for evaluating
the state’s
conservation efforts.

- 18 -

In addition to our concerns about the source data, we also
question the reliability of the division’s 2000 M&I study. One concern
is the lack of documentation of the methods used to prepare the
report. In addition, the 2000 water study does not include any data
for 2000, which is acknowledged in their report. Instead, the report
consists of data from studies conducted during the prior eight years.
Finally, because secondary water systems are not metered, much of the
reported outdoor water use is based on estimates.
After issuing its 2000 M&I study, the division began to improve
its methods for reporting water supply and use in the state. While the
2010 M&I study showed marked improvements in its methodology,
the division still uses the 2000 study as the baseline for estimating
future water use and evaluating the state’s conservation efforts. We
believe good data and a sound methodology should be used in studies
that drive projections of future water use in the state.
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Methods Used to Prepare Baseline
Report Are Poorly Documented
Division staff were unable to adequately document their
methodology or provide source documentation for the data used in
their baseline 2000 M&I report. According to one division manager,
“some staff members in the past just entered M&I use data into a
spreadsheet as they would talk to people on the phone.” Therefore, the
manager reports the source data was not documented. Division
management stated that while they trusted staff to enter the correct
data, the accuracy of the study depends on the ability of local water
system staff to report the data accurately.

Division staff were
unable to document
their methodology or
provide us with source
documentation for the
data used in their
baseline 2000 M&I
report.

Because division staff were unable to document the source of the
data used in their baseline study, we could not verify the accuracy of
the reported data. Additionally, the methodology used was also
difficult to document. For example, the division requires its staff to
estimate the amount of secondary water used by some entities.
However, without documentation of the methodology, we were
unable to verify whether a reasonable and consistent method was used
to estimate secondary water use. In addition, without proper
documentation, the division’s managers and supervisors would have
been unable to verify if staff followed consistent procedures as they
gathered the data.
2000 Baseline Study Contains Data
That May Not Be Representative of 2000
The division’s 2000 baseline study includes water use data from
reports that span a period of seven years between 1992 through 1999.
Variability in the weather and growing conservation efforts over these
years, suggests that prior basin studies may not be representative of
water use in 2000.
The division’s 2000 baseline study acknowledges that the data used
in the study was a combination of basin studies performed during the
prior eight years. The preface of the 2000 study states:

The 2000 M&I study is
based on data from
1992 through 1999,
which may not be
representative of water
use in 2000.

The Municipal and Industrial Water Supply Studies
were completed for the eleven hydrologic basins with
data collected for 1992 and up to the year 2000 from
each of the over 450 water systems of the state. This
statewide summary is a compilation of the data and can
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be considered, for reference purposes, to be
representative of the statewide municipal and industrial
water usage for the calendar year 2000.
Although the statement “up to the year 2000” suggests some of the
data gathered was from 2000, we verified that all the data used in the
study came from prior studies from 1992 through 1999. Even so, the
division concluded that the basin studies conducted during the prior
eight years were representative of the state’s water use during 2000
and a per capita use of 293 gallons per day was reasonable. They said
one reason they felt confident in their results was that 293 gpcd closely
matches similar figures reported for Utah during the year 2000 by
U.S. Geological Survey. However, the U.S. Geological Survey told us
that their figures were based on the water production in the state, not
metered use, and that the source production is normally higher than
the use.

The divisions own
studies show potable
water use declined by
6 percent between
1992 and 2001.

We question whether prior water studies are “representative of the
…usage for the calendar year 2000.” For example, water use data for
Davis, Morgan, and Weber counties was gathered in 1992 but
reported as if it were the use in 2000. During the eight years the data
was gathered, the increased use of low flow appliances and a growing
interest in water conservation should have led to a decline in water
use. In fact, the division’s own studies show a decline in potable water
use of 6 percent between 1992 and 2001. In addition, during the
1990s, there was variability in the average temperature and rainfall
from year to year, which would have affected outdoor water use. This
variability in the weather in addition to growing conservation efforts
suggest that prior basin studies may not be representative of the water
use in 2000.
The division’s use of the 2000 study as a baseline measure is
important for understanding of each river basin’s performance. For
example, in 2010, the division reported that the Weber River Basin
had reduced its water use by 24 percent. That is a remarkable
achievement in just ten years. However, it appears to be less of an
accomplishment once we understand the reduction in water use
actually occurred over 18 years.
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Secondary Water Is Estimated
Due to a Lack of Metered Data
Due to the lack of metered data, the need to estimate secondary
water use and the changes in methodology over the years, the accuracy
of some of the division’s secondary water use estimates are
questionable. Swings in the water use figures described for the Weber
River Basin are typical of many communities whose secondary water
use was estimated by the division.
Secondary Water Use Is Based Largely on Estimates Rather
than Actual Metered Water Use Data. More than half of Utah’s
public water systems offer secondary water. In about 30 percent of the
systems, secondary water is the primary source of outdoor irrigation
water. Secondary water connections are typically not metered and
users often receive unlimited use for a flat fee. Because most secondary
water use is unmetered, the division relies on its staff to estimate the
amount of secondary water used in each community. This practice
means about 23 percent of the water use reported by the division is
not based on actual data but on staff estimates.

Secondary users are
generally charged a
flat rate for unlimited
water use because
secondary water is
typically unmetered.

Changes in Methodology Undermine the Accuracy of
Unmetered Water Use Estimates. An evolving methodology for
estimating secondary water use has resulted in large swings in the
reported data. The water use data reported for the Weber River Basin
offers a good example of how changes in the methodology can affect
water use estimates. The data, shown in Figure 2.3, shows large
swings in secondary water use from one study to the next.
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Figure 2.3 Estimates of the Weber River Basin’s Secondary
Water Use Show Inconsistencies. The reported secondary water
use, which is not metered, shows large swings in the data.
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Source: Division of Water Resources’ 2000, 2005, 2010 Municipal and Industrial Water Supply and Use
Studies.
*Weber River Basin’s data for the 2000 M&I study was gathered in 1992.

Figure 2.3 shows the division’s estimates of Weber Basin’s secondary
water use over the years. According to the division’s estimates,
secondary water use increased 28 percent in 2005 and then declined
39 percent in 2010. Because these numbers are not based on actual
metered data, are not affected by wet or dry years or by changes in the
population served, we attribute these swings to changes in the
methodology used to estimate secondary water use. Such large swings
are common in the division’s water use studies, casting doubt on the
accuracy of the division’s secondary water data.
Methods Used for Estimating Secondary Water Add
Uncertainty in the Accuracy of Utah’s Water Use Projections.
Figure 2.4 is a chart often used by the division to show the state’s
progress toward its water conservation goal. The goal is to reduce
water use at least 25 percent below the level of use in 2000 by 2025.
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Figure 2.4 Utah’s Water Use Since 1990. Volatility in the reported
secondary water use raises doubts about the comparability of past
water studies. It also raises questions about the accuracy of the
report that water use has declined by 18 percent from 2000.

Source: Division of Water Resources

Figure 2.4 shows large fluctuations in secondary water use (shown
in blue) during 2000, 2005, and 2010. It shows that the secondary
water use in 2000 was 55 gpcd. This is the difference between year
2000’s total water use of 293 gpcd and the potable use of 240 gpcd.
In 2005, that reported secondary water use rose to 70 gpcd. Then it
declined to 55 gpcd in 2010. These swings in the reported use are
explained, in part, by the use of different methods to estimate
secondary water use.
Over the years, the division has improved its methods for
estimating secondary water use. We believe the most recent estimates
are more accurate than prior year estimates. Unfortunately, by
changing the methods used, the division has made it difficult to
compare the results of different M&I studies. For example, Figure 2.4
shows that from 2000 to 2005 secondary water use increased 27
percent from 55 to 70 gpcd at the same time that potable use declined
by 21 percent from 240 to 190. These results suggest contradictory
trends in water use. Due to concerns about changing methodologies,
we do not know the extent to which the changes in reported use were
due to the new estimating methods or whether they were due to actual
changes in water use.
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Over the years, the
division has improved
its methods for
estimating secondary
water use.
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A consistent methodology and accurate water use data are both
necessary to prepare a reliable baseline estimate of the state’s future
water demand. The current projections are based on a 2000 M&I
study which indicates that water was used at a rate of 293 gpcd. Due
to concerns with the accuracy of the source data as well as
methodology used, we cannot validate the accuracy of 293 gpcd or the
projections of future water demand, which is as discussed in the next
chapter.

Recommendations
We recommend that the Division of Water Resources review
water use data annually to perform trend analysis.
We recommend that the Department of Natural Resources
work with state water agencies to develop an efficient and
effective system of collecting accurate water use data from
public water providers. Methods that should be considered
include:
a. Making local water managers responsible for submitting
accurate water use data more accountable by requiring
them to sign their report and identify their position and
credentials.
b. Incorporating a routine data edit check feature in the
online data collection form that is used to validate the
accuracy of the data submitted by public water
providers.
c. Validating the accuracy of water use data by comparing
it to other sources with similar information.
d. Conducting data validity checks, periodic audits, and
training of local water systems to verify the accuracy of
water supply and use data.
e. Committing additional staff and resources to improving
the state’s water use database.
We recommend that the Legislature consider giving statutory
authority to the Division of Water Resources to validate the
annual water use reported by public water providers.
- 24 -
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Chapter III
Conservation and Policy Choices Can
Reduce Demand for Water
The Division of Water Resources (the division) projects that
Utah’s demand for water will exceed its currently developed supply by
2040. This projection is based on the assumption that per capita water
use will not decline after the year 2025 when the state is expected to
reach its current goal to reduce water use by 25 percent. However, we
believe, current trends suggest per person water use in Utah should
continue to decline for the next several decades. If use does decline
further, then the date when water demand exceeds supply may be
delayed. In addition, water demand can be further reduced depending
on how policy makers respond to certain policy choices. For example,
policymakers should consider whether to require universal metering of
secondary water and whether to further promote pricing structures
that encourage conservation.

Chapter III examines
the division’s
estimates for future
water use.

Conservation Will Lead
To Less Water Use
We question the division’s projected demand for water, which
assumes the average Utah resident will consume 220 gallons per day
through the year 2060. The accuracy of this projection is uncertain for
a number of reasons. First, the projected water use of 220 gpcd is
based on a 2000 baseline water study, which, as described in Chapter
II, may not be reliable because of a lack of documentation and
methodological concerns. Second, other western states use less water
than Utah, suggesting that Utah residents may be able to reduce their
water use. Third, ongoing trends towards conservation should
continue to reduce per capita water use by more than the state’s 25
percent conservation goal. The division has stated they intend to
update the goal once it has been met.
Accuracy of Water Demand
Projections Are Uncertain
The division relies on its 2000 M&I study as the basis for
projecting the state’s future demand for water. The study was based on
a survey of all public water systems between 1992 and 1999. Based on

Office of the Utah Legislative Auditor General

- 25 -

6504

those surveys, the division determined that statewide water
consumption was about 667,000 acre-feet in 2000. That equals about
293 gallons per person per day (gpcd). The division’s projection of
future water demand assumes that each river basin will achieve the
state’s conservation goal. That is, each basin will reduce water use by
25 percent by 2025, which will equal a statewide average use of 220
gpcd. When projected out to 2060, when the state’s population is
expected to be 6 million, statewide demand for water will be nearly
1.5 million acre-feet per year. See Figure 3.1.
Figure 3.1 Utah’s Projected Municipal and Industrial Water
Demand and Supply. The division projects that the demand for
water in Utah will begin to exceed the current non-shared supply by
about 2040.

Source: Adapted from a Division of Water Resources’ figure.

According to division
projections, the water
supply deficit will grow
to 371,000 acre-feet by
2060.
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According to the above figure, even if the state’s conservation goals
are achieved, the state’s currently developed supply will run out
around 2040. From that point, the water supply deficit is projected to
grow to 371,000 acre-feet by 2060. Concerns about the reliability of
the state’s water use data, as discussed in Chapter II, not only
undermine the reliability of the division’s water demand projections,
but also contribute to uncertainty about progress toward the statewide
conservation goal.
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We Question Whether 220 GPCD Is a Reasonable Goal. As
reported in Chapter II, the accuracy of the division’s baseline water
demand projection of 293 gpcd could not be validated. Because the
state’s conservation goal assumes a 25 percent reduction of that
amount by the year 2025, we are equally unsure if the statewide
conservation goal is reliable. While we agree that water consumption
rates have and will continue to decline, without reliable water use data,
we question whether 220 gpcd actually is a reasonable goal. Better
water use data would help us to conclude whether a lower or higher
goal is achievable.
The Division’s Current Goal Assumes Future Water Demand
Will Not Continue to Decline after 2025. Using the state’s current
conservation goal of reducing water use by 25 percent, the projection
assumes that once this goal is achieved, no further reductions will
occur after 2025. We disagree with this assumption. Figure 3.2 shows
the division’s projection of daily per capita water use through 2060.

GPCD

Figure 3.2 Utah’s Per Capita Water Use Projection by Year.
The division assumes the state’s per capita water use will gradually
decline to 220 gpcd by 2025 and remain at that level through 2060.
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Figure 3.2 shows water consumption rates declining until 2025,
when the state conservation goal of 220 gpcd is projected to be
reached, at which point, per capita water use will continue at that rate
through 2060. Also shown (in blue bars) is the actual water use, as
reported by the division, for 2005 and 2010, which shows the state is
progressing well ahead of its conservation goal. Based on this data, the
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Actual water use
indicates that the state
is progressing well
ahead of its
conservation goal.
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division appears overly cautious in projecting that water use will drop
no lower than 220 gpcd for 35 years. Other states’ water use also
supports the likelihood of future use reductions below 220 gpcd.
Neighboring States Use Less Water and
Have Lower Conservation Goals than Utah
According to the U.S. Geologic Survey, Utah has the highest per
capita water use in the nation. Figure 3.3 compares M&I and
residential water use in Utah to that of other western states.

Utah has the highest
per capita water use of
western states.

Figure 3.3 A Comparison of Water Use Among the Western
States. At 248 gpcd, Utah’s municipal and industrial water use, as
well as residential water use, is reported to be the highest of these
10 western states.
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We recognize there are unique climate conditions, different reporting
methods, and other factors that can lead to different rates of water use
from one state to another. However, the differences in water use
shown in Figure 3.3 are so large that they raise questions about why
the division should expect Utah residents to consume so much more
water than the residents of neighboring states. If per capita water use
in most other states is already well below 220 gpcd, it is difficult to
justify the division’s current projection that Utah’s water use will not
drop below 220 gpcd after 2025.
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We could not find many other states with conservation goals to
compare to Utah’s projected demand of 220 gpcd in 2060. Only
California has a statewide conservation goal which is to reduce water
use to 154 gpcd by the year 2020. However, we find one regional
comparison that is insightful. The Southern Nevada Water Authority,
which serves the Las Vegas region, has a goal to reduce water use to
199 by 2035. In contrast, the communities in Southwestern Utah,
which have a climate that similar to that of Southern Nevada, have a
goal to reduce water use to 292 gpcd by the year 2060.
Conservation Trends Will Continue
To Reduce Utah’s Water Use
Trends towards greater conservation suggest that per capita water
use will continue to decline after Utah has reached its current water
conservation goal of 220 gpcd. Research suggests outdoor water use
in Utah is not very efficient. In addition, declines in residential lot
sizes indicate a trend towards lower per-household use of outdoor
water. Similarly, improved efficiencies of low-flow appliances suggest
indoor water use can achieve further declines as well. Besides these
examples, the division has identified an array of other conservation
practices that will continue to reduce water use.
Landscapes Still Receive Too Much Water. Even though the
state’s “Slow the Flow” campaign seems to have helped reduce
wasteful watering practices, USU researchers suggest there is still
opportunity to reduce outdoor water use. The USU Center for WaterEfficient Landscaping conducted a 10-year study of outdoor watering
practices in Salt Lake City. The researchers found that, as recently as
2010, residents were applying twice as much water as needed for their
plants to be healthy. If instead, they were to use the efficient watering
techniques recommended by the USU Center, the amount of water
used for outdoor irrigation could be reduced by 26 percent.
Trend Towards Smaller Lot Sizes Should Reduce Outdoor
Water Use. Envision Utah is a regional planning organization that
promotes quality growth in the state. It reports that, since 1998, the
average lot size along the Wasatch Front has declined from 0.32 acres
to 0.25 acres. Smaller lots should result in less irrigated landscaping.
According to one of Envision Utah’s urban planners, the trend
towards smaller lots should continue as the state’s population grows.
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USU researchers
found that residents
were applying twice as
much water as needed
for their plants to be
healthy.

Declines in average lot
size should result in
less irrigated
landscaping and a
decline in outdoor
water use.
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Because 44 percent of M&I water use is for residential outdoor
watering, a decline in average lot size will likely reduce the overall
demand for water. However, a trend towards reduced household size
may offset some of this reduction in per capita use.

Recent information
suggests that the
water saved through
use of low-flow
fixtures and
appliances may be
exceed the division’s
original estimate.

Low-Flow Fixtures and Appliances Will Continue to Reduce
Water Use. The use of low-flow fixtures and appliances is one of
several factors that led to the division’s belief that water use would
decline by 25 percent. Based on a 1994 study, the division predicted a
7.5 percent decline in water use would be achieved as Utah residents
installed low-flow toilets and showerheads. Recent information
suggests that the water saved through use of low-flow fixtures and
appliances may be even more than the division’s original estimate.
Since 1994, other appliances, such as washing machines and
dishwashers have also become more efficient. For example, the EPA
reports that washing clothes represents nearly 22 percent of indoor
water use and that new high-efficiency washers can reduce water use
for clothes washing by nearly half. This means that, as outdated
household appliances are replaced, indoor water use will continue to
decline. This information is not reflected in the state’s current water
conservation goal. In addition, the division’s original estimate of a 7.5
percent reduction in water use was based on a 1994 study of low-flow
toilets and showerheads.

Conservation efforts
suggests a strong
possibility that Utah’s
per person water use
will continue to decline
after 2025 and could
be less than 220
gallons per person per
day in 2060.
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Other Conservation Best Practices Will Continue to Reduce
Water Use. The division’s water conservation plan identifies best
management practices that include: outdoor watering guidelines and
ordinances, commercial and residential water audits, retrofit, rebates,
universal metering, incentive programs, and leak detection and repair
programs. Although difficult to quantify, we believe these practices
will continue to be implemented throughout the state and continue to
reduce water use.
In conclusion, opportunities to continue reducing per capita water
use remain abundant. This information suggests a strong possibility
that Utah’s per person water use will continue to decline after 2025
and could be less than 220 gallons per person per day in 2060. Better
data, thoroughly analyzed, is needed to inform policymakers.
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Some Regions Can Reduce Water Use
Beyond the Statewide Goal of 25 Percent
Some river basins have the ability to reduce water use much more
than the state goal of 25 percent. In fact, two river basins already met
that goal by 2010, and two other regions have nearly met the goal.
This is another reason we think the state’s long-term projected use of
220 gallons statewide is too high. Rather than applying the same 25
percent conservation goal to all basins, the division should establish a
new set of conservation goals that reflect each region’s unique
conditions and ability to conserve.
Division Has Already Established
New Goals for Some Regions
When the division completed its 2010 M&I study, two river basins
had already achieved the state’s conservation goal to reduce water use
by 25 percent. Those basins are the Kanab Creek/Virgin River Basin
and the Cedar/Beaver Basin. In response, the division established a
new conservation goal for both of those two basins. The new goal is
to reduce water use by another 10 percent by 2060.

Two basins have
already met the 25
percent water
conservation goal
prior to 2025 resulting
in new conservation
goals.

The 2010 M&I study also showed that the Sevier River Basin and
the Weber River basin had reduced their water use by 24 percent.
However, even though those two basins nearly accomplished the
statewide conservation goal, the division decided not to revise their
goals until they had fully completed the goal to reduce water use by 25
percent. Thus, the division continues to project that these two river
basins will reduce their water use by 25 percent by the year 2060.
We believe these examples raise questions about the division’s
approach to setting conservation goals and its use of those goals as the
basis for projecting future water use in the state. The division began
by applying the same statewide conservation goal to all river basins.
Once a region met the goal, a new goal was set for that region.
However, the statewide projection of water demand, which is based
on the conservation goal, was not adjusted. In order to provide better
long range projection of the state’s future water needs, the
conservation goal should be established based on the best, most recent
information available and then regularly adjusted as new information
becomes available. The projected demand should then be updated to
reflect the new goal as well. The division maintains that once the
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state’s goal has been met they will revise the goal and update water use
projections.
Water Use Projections Do Not Account for
Each Region’s Unique Ability to Conserve
We are concerned that the division’s conservation goals do not
reflect the unique ability of each region’s ability to conserve. Rather
than applying the same 25 percent goal to each region, the division
should establish conservation goals on the unique conditions that drive
water use in each river basin.

Each river basin will
have a different
demand for water and
a different capability to
reduce that demand.

Some River Basins Have a Greater Ability to Conserve than
Others. By 2060, the division projects that some basins will still have
much higher rates of water use than others. The reason is that the
division assumes that each river basin should reduce its levels of water
use by the same 25 percent goal, rather than considering each river
basin’s unique circumstances and ability to conserve. Due to
differences in climate conditions, types of industry, and outdoor
watering practices, each river basin will have a different demand for
water and a different capability to reduce that demand.
Figure 3.4 shows the daily per capita water use each river basin
will achieve in 2060 if it meets the state’s goal to reduce water use by
25 percent. The water use is broken down into three categories: (1)
residential indoor, (2) residential outdoor, and (3) commercial,
industrial, and institutional (CII) water use. The indoor use (in blue)
is about the same for each region. Larger differences are observed in
the residential outdoor use (in orange). In that category, West Desert
Basin uses the least at 65 gpcd, while the West Colorado Basin uses
the most at 153 gpcd.
The third water category shown in Figure 3.4 is the water use by
commercial, industrial and institutional users (in grey). The chart
shows that water use by CII users is the lowest in the Jordan Valley
Basin at 59 gpcd, while the Virgin River/Kanab Creek region has the
highest at 150 gpcd. It should be noted that the Virgin River/Kanab
Creek basin is the only one that includes water use at second homes in
the CII category.
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Figure 3.4 By 2060, the Division Projects Large Differences in
the Per Capita Water Use Among the River Basins. For most
river basins, the projected water demand represents a reduction by
25 percent of each basin’s water use in the year 2000. For some
basins, the goal has been increased to a 35 percent reduction of
the 2000 water use.
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Some regional differences in water use should be expected. For
example, one river basin may have larger residential lots, or a climate
that requires more outdoor watering than others. However, there is
also evidence that some of the differences point to greater
opportunities to conserve.
Weber River Basin Should Be Able to Make Additional
Reductions in Its Water Use beyond the State Conservation Goal.
The Weber River Basin is a region which appears to have a much
greater opportunity to conserve than others. For this reason, the
division should consider setting a more aggressive conservation goal
for that river basin.

Weber River Basin use
much more residential
outdoor water than
surrounding basins.

The outdoor residential water use in the Weber River Basin is
quite high when compared to other regions, mainly because of the
region’s high rate of secondary water use. The division reports that 70
percent of total outdoor water use in Weber River Basin is provided
by secondary water systems. The users of those secondary systems
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water pay a flat fee for virtually unlimited use of irrigation water. This
practice has led to higher residential outdoor water use than in
neighboring river basins. As shown in Figure 3.4, per capita
residential outdoor water use in the Weber River Basin is 122 gpcd
compared to 88 gpcd in Utah County and 85 gpcd in Salt Lake
County.
Because they have a greater opportunity to conserve, we think the
division should expect a greater reduction in water use in the Weber
River Basin than the Salt Lake or Utah Lake basins. In fact, the
general manager of the Weber Basin Water Conservancy District
agrees. He reports that unmetered secondary water use is the main
reason water use is much higher in that river basin than in other basins
along the Wasatch Front. Furthermore, he said that the district has
begun to install meters on its secondary connections. As it does so, he
predicts that the basin’s outdoor residential water use will drop below
the current projections.
Goals for the Kanab Creek/Virgin River Basin Should Be
Based on an Analysis of Unique Conditions in That Region. The
Kanab Creek/Virgin River Basin is another region that has unique
conditions driving water use. As shown in Figure 3.4, the
Kanab/Virgin River basin has high commercial, industrial and
institutional use (or CII, shown in grey). The division’s water
conservation goals and projected use should reflect these unique
conditions.

Water use in the Kanab
Creek/Virgin River
Basin is affected by
the large number of
tourists who visit the
area and by the
prevalence of second
homes.
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According to a local water district manager, the high rate of water
use by visitors to the region is the main cause of the high CII water
use in the Kanab/Virgin River Basin. Washington County has a large
number of hotels, restaurants, golf courses, and second homes. Those
facilities serve visitors who consume water but do not permanently
reside in the area. The division should consider whether visitors’ water
use will grow at same pace as use by the region’s permanent
population. Ideally, the division’s projection for the demand in the
Kanab/Virgin River Basin should reflect a separate analysis of the
likely growth in the CII category, rather than just assuming it will be
proportionate to the growth in the permanent residential population.
By considering the unique conditions that drive water use in a region,
the division can improve the accuracy of its projections of Utah’s
future demand for water.
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Division Should Not Wait to Update Its
Projections of Future Water Use
The division has acknowledged that water use will likely decline
after the current conservation goal is met. The division reports, “it
appears the 25% conservation goal will be met soon….” The division
also reports that they plan to wait until the current goal is “reached
[before] another goal will be implemented….” However, we believe if
the goal does not reflect their current expectations for the state’s future
water use, then the division should update its projections.

The division will wait
to change the state’s
conservation goal
once the current goal
has been reached.

State policy makers have recently been presented with a proposal
that the state establish financing for billions in new infrastructure
projects. The division should provide them with the most up-to-date,
accurate projections regarding the state’s future water needs. Next
year, the division will conduct a new statewide water study for 2015.
The 2015 M&I study should be used to establish new water
conservation goals that reflect each basin’s ability to reduce its water
use as well as new projections of each river basin’s water needs.
The timing for developing costly new infrastructure projects is
uncertain and depends on changing water use patterns, and population
estimates. Climate change is also an important consideration,
according to the division. As new water use information and
population estimates become available, the division should update its
projections of future water demand accordingly. A range of
projections, as recommended in the 2014 Utah Foundation Report2,
could help the division better plan for Utah’s future water needs by
anticipating future water demand under a range of different
population projections and water use levels. Scenario forecasting will
improve planning efforts by pinpointing when costly projects that add
additional water supply are needed.

State Policies on Metering and
Pricing Can Affect Water Demand
Utah is fortunate to have some of the lowest-priced water in the
nation. Historically this is due, in part, to a favorable climate and a
gravity fed delivery system that is relatively close to much of Utah’s
2

Utah Foundation, “Flowing Towards 2050,” September 2014
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population. Pressures on Utah’s currently developed water supply are
projected to intensify with population growth. Unless water demand is
reduced, new sources of supply will need to be developed and
delivered from greater distances, resulting in increased costs. Given
these costs, policies aimed at reducing per capita water use need to be
prioritized.

In additional to being
relatively inexpensive,
Utah’s existing price
structure does not
adequately encourage
conservation.

Policymakers have a variety of options for reducing per capita
water use. One option is to require the metering of all water service
connections, including secondary connections. Metering promotes
water savings through better water management and the ability to
charge water users according to their use. Another option is for
policymakers to alter the way water is priced. In additional to being
relatively inexpensive, Utah’s existing price structure does not
adequately encourage conservation.
Metering Secondary Use Will
Reduce Water Demand
Many Utah communities rely on unmetered secondary water
systems for outdoor irrigation. Secondary water use is generally not
metered. Two water systems that have placed meters on their
secondary connection are finding that metering lowers water use. State
and local policymakers should consider requiring metering of all
secondary connections, as other states have done.

Twenty-three percent
of the states total
water use is from
secondary water
users, which use is
generally not metered.

Metering Secondary Water Use Has the Potential to Greatly
Reduce Utah’s Water Use. Because 23 percent of water use is
secondary water and is generally unmetered, it can have a large impact
on future water demand. In its 2014 water conservation plan, the
division recommended adopting universal metering “as soon as
economical technology permits.” Metering secondary water reduces
water demand and promotes water management by encouraging:





Accounting for water produced and delivered
Providing consumers with information regarding use
Detecting unaccounted water, such as leaks and waterline
breaks
Identifying possible water waste

When connections are unmetered and unlimited use is offered for a
flat fee, residents generally have much higher rates of consumption. A
2011 study on Weber Basin Water Conservancy District’s (WBWCD)
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supply and demand indicated that per capita water use in unmetered
secondary service areas resulted in 47 percent more water
consumption than in metered potable service areas. In addition, those
regions where secondary water is widely available tend to use more
total water than those regions where secondary water is not available.
Utah Water Systems Are Moving Toward Metering. The City
of Saratoga Springs plans to install meters on all its secondary
connections by the end of 2015. Similarly, the WBWCD reported
installing nearly 2,000 meters on some of its secondary connections.
Three years after the first secondary meters were installed, WBWCD
reported that water use declined by about 25 percent on the metered
connections. This result was achieved without changing the flat rate
pricing structure for their secondary water use. However, there is a
significant cost to install meters on secondary connections. According
to WBWCD’s cost-benefit analysis, metering secondary connections is
cost effective because reductions in water demand delay the costs of
adding new water development.

Weber Basin Water
Conservancy District
has installed nearly
2,000 metered since
2010 resulting in a 25
percent reduction from
metered users.

Some States Have Laws Requiring Metering. Arizona,
California, Colorado, and Washington have adopted laws requiring
that all use of public water systems be metered.


Arizona requires all municipal service connections within active
management areas to be metered, allowing for some
exemptions.



California requires meters to be installed on all connections by
2025 and fees to be based on the volume of water used.



Colorado law requires “Every water supplier providing water in
this state shall provide a metered water delivery and billing
service” and allows for total cost of providing such services to
be reflected in water rate increases.



Many surrounding
states have passed
legislation to ensure
all water connections
are metered.

Washington implemented a water use efficiency program,
which required production meters to be installed by 2007 and
all service meters to be installed by 2017.

While secondary systems are not as common in these other states,
Utah’s Legislature should consider requiring metering all service
connections, including secondary connections. If secondary water use
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is metered, it can be more effectively controlled and possibly priced, as
discussed in the next section.
Pricing Policies Will Impact Utah’s
Future Demand for Water
Utah residents pay some of the lowest water prices in the nation
and consume more water than residents in other states. Because
pricing influences the demand for water, policymakers should examine
water-pricing policies as well as how water systems are funded. Tiered
pricing structures have been used effectively in other states to reduce
the demand for water, and if implemented, could reduce demand in
Utah. Policymakers should also review current tax subsidies, which
reduce water rates but also affect demand for water.

Salt Lake City’s water
rates are lower than
nearly every other city
surveyed.

The cost of water in Utah is expected to increase as new water
projects are constructed and ailing water infrastructure is repaired and
replaced. As these projects are undertaken, imposing higher prices on
ratepayers, policymakers should consider designing a rate structure,
such as conservation pricing, that shifts the bulk of those costs to high
volume users.
Utah Residents Pay Relatively Low Water Rates. Circle of
Blue, an independent, non-partisan journalism organization, compared
the price of water in 30 major U.S. cities (see Appendix A). Salt Lake
City’s water rates are lower than nearly every other city surveyed.
When comparing the average monthly bill for a family of four using
100 gallons of water per person per day, Phoenix charges 30 percent
more, Las Vegas charges 36 percent more, and Santa Fe charges 82
percent more than Salt Lake City for water. Because Salt Lake City’s
rates are average for Utah, the data suggests Utah residents pay
relatively little for their water.
According to the division’s 2010 report titled The Cost of Water in
Utah, several factors contribute to Utah’s relatively low water costs:
Utah’s climate and geography make it possible for high
quality water to be gravity fed into the larger urbanized
areas of the state. After Utah was settled, there were
several large water development projects funded by the
state, as well as the federal government. These, coupled
with water use conversion from agricultural irrigation to
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Municipal and Industrial (M&I) and low energy costs,
have all contributed to low water costs in Utah.
This report also cites Utah’s impact fees and property taxes as
additional reasons why Utah water rates are low.
Similarly, a report by the Office of Legislative Research and
General Counsel (OLRGC) also describes the common use of
property taxes to subsidize water use. In a 2010 briefing paper titled
How Utah Water Works, OLRGC includes the following figure
describing the revenue sources for various water conservancy districts.
The figure includes three categories: property tax/fee-in-lieu, charges
for services, and other. The other category includes grants and interest.

Several factors, such
as climate, geography,
federally funded water
development projects,
and tax subsidies
contribute to Utah’s
relatively low water
costs.

Figure 3.5 Property Taxes and Charges for Service as a
Percent of Total Budget, Selected Local Entities. One reason
water prices in Utah are low is that many water conservancy
districts rely heavily on local property taxes and other fees
unrelated to water use.

Source: Office of Legislative Research and General Counsel from the District Financial Statements Submitted
to Utah State Auditor.
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Property tax revenue
made up 70 percent of
the income for Central
Utah Water
Conservancy District
in 2012.

Most cities have not
created sufficient
capital reserve funds
to repair and replace
their water systems.

OLRGC reports that “since higher prices tend to influence consumer
behavior by reducing the quantity demanded, use of a general tax like
the property tax is more likely to increase the amount of water used,
compared to a system relying only on user fees.” For example, Central
Utah Water Conservancy District received $48 million from property
taxes in fiscal year 2012 equating to nearly 70 percent of the district’s
total revenue. While water providers prefer the existing pricing
structure, because it provides a stable revenue source, the existing
structure promotes the overuse of water.
Infrastructure Repair and Replacement Costs Need to Be
Funded. Another reason the price of water in Utah is low is that
water users are not paying the full cost of maintaining the system’s
infrastructure. Local and regional water managers describe a growing
deficit in major system repairs and replacements with an estimated
total cost of $18 billion. It is unclear which portion of these costs will
be paid for by existing sources of revenue and which portion will
require new sources of revenue. The cause of this problem, according
to two consultants that perform water rate studies, is that most cities
have not created sufficient capital reserve funds to repair and replace
their aging water systems.
Given the importance of maintaining the public water
infrastructure, good plans and polices are needed. Ideally, water
providers should establish restricted reserve accounts to repair and
replace existing infrastructure when needed. However, water prices
must be set high enough to adequately fund these restricted accounts.
If not, alternative funding sources will be needed.
One such funding source was identified in the 2015 General
Session. Senate Bill 281 established the “Water Infrastructure
Restricted Account” that can be used for the “repair, replacement, or
improvement of federal water projects for local sponsors in the state of
Utah when federal funds are not available.” While this account only
addresses maintenance costs associated with federal water projects, it
acknowledges a funding need. In addition, the bill does not address
the gap between water user fees and repair and replacement costs.
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In conclusion, a number of factors contribute to Utah’s low water
prices. These include the low cost sources of water, the tendency to
subsidized water use through property taxes, and underfunded repair
and replacement needs. Pricing water below cost prevents normal
market forces from taking effect; no strong pricing signal leads
consumers to use the resource efficiently. As a result, according to the
most recent U.S. Geological Survey in 2010, Utah ranks highest
among all the states in per capita residential water use (see Figure 3.3).
Existing price structures also contribute to Utah’s high water use, as
described in the next section.

Pricing water below
cost prevents normal
market forces from
taking effect; without a
strong pricing signal,
consumers are not led
to use the resource
efficiently.

Utah’s Existing Price Structure Does Not Adequately
Encourage Conservation. Conservation pricing, or increasing block
rates, is a form of water pricing that incentivizes efficient water use
through water price signals. For example, the first block rates are kept
relatively low and cover basic water needs. The price paid for
each additional block of water increases as residential water usage
increases resulting in higher rates for excessive water use. The Division
of Water Resources acknowledges in their 2014 water conservation
plan, “very positive results for agencies that have implemented
[conservation pricing].” In fact water systems receiving state water
loan funds implement an incentive pricing structure to their rates.
We found that the majority of current rate structures used in Utah
do not adequately encourage water conservation. Figure 3.6 shows the
rates for a select number of Utah cities. It shows that some Utah cities
charge a flat fee for water use. For comparison purposes, we have
included the pricing structures for a few cities in Utah (solid lines) and
other western states (dashed lines) that use more pronounced block
rate structures to incentivize conservation.
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Utah cities have less
pronounced block rate
structures compared
to cities in other
states. The solid line
indicates cities in Utah
and the dashed line
indicates cites outside
of Utah.

Figure 3.6 Comparison of City Water Rate Structures. Some
Utah cities have increasing block rate structures, but the rate
increases are relatively flat when compared to cities in other states.

Source: City Water Departments
Note: Monthly base fee in parentheses next to city name.

Figure 3.6 shows that, with a few exceptions, Utah cities tend to
have relatively flat rate structures. Orem City’s rate structure (in solid
red) is completely flat. Flat rate structures do little to encourage
conservation because higher water use is not penalized with
significantly higher fees. In contrast, Park City’s rate structure (in solid
orange) offers a greater incentive for water users to conserve. The
figure also shows several cities from other states with more
pronounced block rate structures. Of course, comparing water rate
structures across cities and states is difficult because differences in
climate and geography affect the use and cost of water.
Research indicates
that conservation
pricing can be an
effective tool for
reducing water
demand.
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Research indicates that conservation pricing can be an effective
tool for reducing water demand. For example, California’s Irvine
Ranch Water Conservancy District, which is well known for its water
conservation efforts, implemented a block rate water pricing structure
with large incremental increases in the rates charged. Irvine Ranch
reports that since the pricing structure was adopted, per capita water
consumption has dropped by 50 percent. Similarly, the Southwest
Florida Water Management District reports that its block rate
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structure reduced water consumption. The district found that after
adopting a block pricing structure, consumers who could not access
secondary water source reduced their water use by 13 percent.
Before pricing structure are altered in Utah, it is important that
policymakers consider the potential effect that water rate structures
can have on have on water system revenues. Planning for conservation
pricing’s effect on water demand must be done carefully to avoid
subjecting a water system to unstable revenues.
Policymakers Can Alter Water Demand Through Pricing
Policies. State legislators and other policymakers should study the
potential benefits of policies that promote the efficient use of water in
the state. The Governor proposed, for fiscal year 2016, a study of
water pricing:

State legislators and
other policymakers
should study the
potential benefits of
policies that promote
the efficient use of
water in the state.

Utah should conduct a comprehensive water funding,
pricing, and usage study to understand the full costs of
water in the state; how those costs are allocated among
water users and taxpayers; state budget considerations;
and how potential changes in water pricing and
infrastructure could affect future water use, system
planning and development.3
Policy recommendations found in the Utah Foundation’s 2014
report echo the need to study pricing policy options. Specifically the
report recommends that policymakers “Re-examine the role of
property tax funding for water agencies, with a goal of reducing tax
support and increasing water rates” and “Create more significant price
gradations in block-rate water plans.”
We agree with the Governor and the Utah Foundations
recommendations that a study of pricing policies is needed to manage
water demand. We suggest a review of the following questions:


3

Should Property Tax Subsidies of Water Be Eliminated
or Reduced to Help Control Water Use? Property taxes
provide a stable source of revenue to some water districts.
However, if water rates do not represent the full cost of
water service, users may overuse the resource. By reducing

Investing in the Future of Utah, Budget Recommendations, Fiscal Year 2016, Page 63.
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property taxes for water and increasing prices on water use
to be revenue neutral, consumers would be empowered to
make market-based decisions. Policymakers will need to
weigh the benefits of market-based pricing against the risk
of subjecting water districts to less stable sources of
revenue.


Should Water Rates Cover the Full Cost of Repair and
Replacement of Existing Water Facilities? Without
question, existing public water infrastructure must be
maintained. However, the source of funding for major
infrastructure repairs and replacements is unclear.
Policymakers should consider the extent to which these
costs should be included in the prices charged to water
users. To accomplish this objective, water systems may need
to make regular contributions to a capital facilities
replacement account.



Should Conservation Pricing Be Used to Promote
Efficient Water Use? A well-crafted conservation pricing
structure can ensure that efficient water users are rewarded
with relatively low rates, while high volume users pay a
larger share of water system costs.

Considering the effect water pricing can have on the future demand
for water, we recommend that the Legislature examine the pricing
policy options discussed above. Such a review by policymakers is
timely. With water costs expected to increase, decisions must be made
about how to reduce water use and how costs should be shared
between water users and taxpayers.

Recommendations
We recommend that the Division of Water Resources work
with local water providers to create conservation goals for each
river basin. The new goals should reflect each basin’s individual
capacity to conserve and account for their unique mix of
residential, commercial, industrial, and institutional uses.
We recommend that the Division of Water Resources regularly
update its projections of future demand as new information
becomes available and provide a range of options that includes
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investment, conservation, or supply development under a range
of demand scenarios.
We recommend that the Legislature consider adopting policies
that will require the phasing in of universal metering.
We recommend that the Legislature consider the following
pricing policies to encourage efficient water use:
a. Reduce water provider reliance on property taxes currently
used to subsidize water system costs.
b. Require that water providers create reserve funds to cover
the cost of infrastructure repair and replacement.
c. Promote the use of conservation pricing structures.
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Chapter IV
Growth in Future Water Supply Should
Be Reported to Policy Makers
The Division of Water Resources understates the growth in the
water supply when estimating Utah’s future water needs. Its
projections of future supply only includes the growth from the new
water projects of four water conservancy districts. The division has not
attempted to identify the incremental growth in supply that will occur
as municipalities develop additional sources of water. That additional
supply will mainly come from agriculture water that is converted to
municipal use as farmland is developed. Local supplies may also grow
as cities develop the remaining capacity of existing groundwater and
surface water sources. By excluding this added water supply, the
projections accelerate the timeframes for developing costly, large-scale
water projects. We recommend the division prepare better regional
plans that include the growth in supply from all sources, including
locally developed supplies. If they do this, state policymakers will be
better equipped to determine when to proceed with major water
projects.

This chapter identifies
two major sources of
additional water
supply that are not
included in division
projections.

Division Projections Should Include
Expected Local Water Development
Currently, the division’s projections compare the growth in the
demand for municipal water with only a few sources of new supply.
To improve its estimates, the division’s projections should include the
additional supply to be gained through the conversion of agriculture
water to municipal use and through the development of the remaining
local water supplies.
Division’s Projection’s Understate the
Growth in Public Water Supplies
Division’s projections understate Utah’s future water supply by
only identifying the new water to be provided by four water
conservancy districts. The projections do show the growth in local
water supplies up to the year 2010 but then assume that local waters
supplies will remain constant through the year 2060. As shown in
Figure 4.1, the division’s projections compare the growing demand
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for water to what the division describes as the state’s currently
developed supply.
Figure 4.1 Utah’s Projected Municipal and Industrial Potential
Water Demand and Supply. Projected demand is compared to the
2010 developed supply plus the new supply to be added by three
water conservancy districts. Growth in supply from other sources is
not included.

Division projections
compare the growing
demand for water to
the state’s currently
developed supply in
2010 with a few
exceptions.

Source: Adapted form a Division of Water Resources’ figure.

The division’s analysis
does not recognize the
ability of cities and
water districts expand
their capacities.

The figure above only shows the growth in supply from water projects
currently under development by four water conservancy districts.
Those projects are listed in Appendix B and are expected to add an
additional 128,000 acre-feet to the state’s municipal water supplies.
They include the additional water to be developed from new wells,
surface water rights and reclaimed water. What is missing is the same
type of growth in supply from similar projects that are being planned
by municipalities and other local waters providers.
In a separate chart, the division also identifies the number of
entities that will be out of water over the next several decades. See
Figure 1.2 in Chapter 1. Entities included in those counts are expected
to have growth in demand for water that exceeds their currently
developed water supply. However, the division’s analysis does not
account for the ability of local cities and water districts to expand their
own water supplies. In fact, some entities, which the division identifies
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as soon to be out of water, report that they have sufficient
undeveloped water rights to meet their needs for many decades to
come. They plan to develop additional water supply as the local
demand for water grows. Ultimately, the state engineer will need to
review these rights before they can be developed.
Municipal Water Supplies in Utah
Grow as Demand Increases
The state’s municipal water supply routinely grows each year. The
main source of additional supply for M&I will come from converting
agriculture water to municipal use, however, some water providers
also have the ability to expand their current capacity. For example,
between 2000 and 2010, local and district water supplies increased by
over 200,000 acre-feet, an increase of 24 present. While the division’s
latest projections recognize past growth, they do not anticipate future
growth in water supply. The following describes evidence that local
water supplies may have the ability to grow as their population grows.
Cities Require Developers to Transfer Water Rights from
Land Being Developed. As shown previously in Chapter I, Figure
1.4, 82 percent of Utah’s developed water is used for agriculture. As
cities grow, some farmland is sold and developed. This development
means water rights previously used for agricultural purposes can be
put towards municipal use. In fact, it is common for cities to require
water rights to be transferred to the city as irrigated farmland is
developed.
Springville City is an example of a city requiring water rights to be
transferred to new development. According to the Springville City
Code 11-3-307, “At any time development occurs on any property
annexed, the owner or developer of the property must tender water
shares to the City in accordance with Springville City Code.” Many
Utah cities have similar requirements.
Springville City is just one example of a community that requires
developers to transfer to the public water system any agricultural water
rights associated with the property being developed. In fact, some of
the division’s more recent basin plans contain estimates of future
agricultural water that will be available by 2060. The division has
estimated that 100,000 acre-feet of water in the Utah Lake Basin,
95,000 acre-feet in the Weber River Basin, and 25,000 acre-feet in the
Jordan River Basin will be available for transfer. While the division’s
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to require water rights
to be transferred to the
city as irrigated
farmland is developed.

Springville City
requires developers to
transfer to the public
water system any
agricultural water
rights associated with
the property being
developed.
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plan acknowledges agriculture water will play a role in meeting the
state’s future water needs, it is not reflected in the division’s
projections of the future water supply.

Many local water
providers develop their
water rights as
demand grows.

Local Water Providers Have the Ability to Expand their Own
Sources of Supply. In addition to converting agricultural water, some
local water providers may have the ability to develop their water
supplies to help meet demand. We recognize that most water sources
in Utah are over-appropriated5 and consequently, some local water
providers may not be able to take full advantage of their approved
water rights. In addition, as local water providers develop their water
rights, it may negatively affect water supplies of other water providers.
However, this does not preclude a local water provider from
expanding capacity from at least a portion of its undeveloped sources
of supply.
Although, we did not conduct a systematic review of the untapped
supplies claimed by local water entities, we did obtain several local
water supply and demand studies that indicated that some cities have
an ability to expand their capacity. We also interviewed several local
water managers who said they had undeveloped supplies that they plan
to draw from as the demand for water increases. In fact, the Division
of Drinking Water approved the drilling of 25 new wells for drinking
water purposes during 2014. In addition, Centerville, Herriman,
Pleasant View, Provo, Salt Lake, Sandy, St. George, and West
Bountiful are all cities that report having at least some additional
sources of supply available for future development as their water need
grows.

Provo City reports that
it has the capacity to
expand its reliable
water supply to 56,000
acre-feet, supporting
the city’s growing
needs well beyond
2060.

For example, Provo City reports that it has the capacity to expand
its reliable water supply to 56,215 acre-feet. This amount should be
sufficient to meet the city’s water needs well beyond the year 2060. In
contrast, the division supply and demand model assumes Provo City’s
reliable water supply will remain fixed at 31,550 acre-feet through
2060. For this reason, the division predicts the city’s water supply will
be exhausted in 2020. At that point it was assumed the city would

In the divisions “Conjunctive Management of Surface and Ground Water in
Utah,” they define over-appropriation as when the approved water rights exceed the
amount of natural recharge physically available.
5
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purchase water from outside sources such as the Central Utah Water
Conservancy District.
These examples stress the need for the division to work with cities
and other local water providers to estimate the amount of water
supply available for future development in both state and local plans.
Although difficult to quantify, better understanding of current and
future water capacity will help local and state water managers plan for
a reliable supply to meet future water needs of the state.
As illustrated in the division’s statewide projected demand and
supply figure (Figure 4.1), the water supply is largely limited to the
currently developed supply plus some growth due to a few water
projects that are currently underway. Although cities and districts may
have the ability to expand their water supply incrementally as
population growth occurs, the division’s projections do not include
this growth in supply. As a result, the charts appear to overstate the
supply deficits and predict that the state’s developed water supply will
be exhausted sooner than it would be if had included the local growth
in supply. As the following section illustrates, some updated basin
plans have begun to provide a more complete estimate of the growth
in the water supply. This supply analysis is needed to plan the timing
of large statewide development projects.

Although cities and
districts expand their
water supply
incrementally as
population growth
occurs, the division’s
projections do not
include this growth in
supply.

Good Basin Plans Should Be the
Basis for Better Statewide Planning
As described in the previous section, the division’s projections of
the supply and demand do not include estimates of locally developed
water supplies. Most of the division’s past basin plans also provide no
estimate for future sources of supply. We are also concerned that the
division’s estimate of the amount of M&I water to be made available
from agriculture is overly conservative.
Many Water Basin Plans Are
Out of Date or Incomplete
The division periodically updates plans for the state’s 11 hydrologic
basins. These plans examine the water needs at the basin level. The
following is a list of the river basin reports and when they were last
updated:
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Seven of the eleven
basin plans are over a
decade old.
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Uintah Basin – 2015
Utah Lake – 2014
Jordan River – 2010
Weber River – 2009
Bear River – 2004
West Desert Basin – 2001
Southeast Colorado – 2000
West Colorado – 2000
Sevier River – 1999
Cedar/Beaver – 1995
Kanab Creek/Virgin River – 1993

The above list shows that seven of the eleven basin plans are over a
decade old. In two of the recent basin plans, Utah Lake and Jordan
River, the division has provided estimates for future supply as well as
demand for water indicating the basin’s ability to meet future water
needs within the basin. The additional projected supply shown in these
updated plans is not included in projections for future water demand
at the statewide level. For example, the Jordan River Basin Plan offers
a chart that compares the growth in both supply and demand for
water. See Figure 4.2. The figure offers specific growth estimates for
agricultural conversions, water reuse, and other planned water
development projects in the basin.

A Performance Audit of Projections of Utah’s Water Needs (May 2015)

6504

Figure 4.2 Jordan River Basin’s Projected Supply and
Demand. The following figure illustrates how conservation and
expanding supply affect the need for water in the future.

Source: Division of Water Resources, “Jordan River Basin Planning for the Future,” 2010.

The chart shows the benefits of projecting both the future supply and
demand for water. If the chart did not identify the growth in supply,
one might assume the region will run out of water in 2025, when the
projected demand exceeds the 2010 supply. However, by identifying
new sources of supply, the chart shows the basin has 164 thousand
acre-feet or 34 percent more new water available to meet its needs
through 2060.

By identifying the
potential new sources
of supply, the division
can provide a more
realistic view of how
the growing demand
for water can be met.

In our view, Figure 4.2 offers a more realistic view than the
division’s statewide projections of how the growth demand can be
met. We recommend that the division prepare charts that project both
the growth in demand as well as the growth in supply for each river
basin and the state as a whole. This information will be the useful to
policy makers as they make important decisions regarding the state’s
water system needs.
Division’s Agricultural Conversion
Estimates Are Understated
Although the division provides estimates for future supply in some
of the more recent basin plans, we are concerned that some of these
estimates are overly conservative. We were specifically asked to assess
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When the growth in
supply is not shown,
the division’s charts
imply an impending
water shortage.
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the validity of the division’s estimates of the conversion of agricultural
water. As mentioned, the division estimates that agricultural water
available from the Utah Lake and Weber River Basins alone will be
195,000 acre-feet of water. We think the division’s estimates actually
understate the amount of agricultural water that will be available.

Although division
estimates assume only
a fraction of
agricultural water will
be converted to
municipal use.

Division Should Base Agricultural Water Estimates on Actual
Water Rights Conversion Data. The division’s estimates show that
only a fraction of agricultural water will be converted to municipal
use. For example, in the Weber River Basin, the division assumes only
a portion of an acre-foot of agricultural water can be converted to
municipal use. According to the division, this limit is required by the
state engineer in order to maintain stream flow. However, in the last
decade the state engineer has not limited water right transfers. Figure
4.3 compares the division’s estimated amount of agricultural water
that will be converted to municipal use with the amount of water
agriculture used for farming.
Figure 4.3 Division Understates the Amount of Agricultural Water to
Be Converted to Municipal Use in the Weber River Basin by 2060.
The Division estimates that only a portion of the state’s agricultural water
will be available for municipal use.

County
Davis
Morgan
Summit
Weber
Weber Basin
Total

Water Now Used
on Farmland to
Be Converted to
Municipal Use
42,700
15,300
37,000
52,600

Water DWRE
Predicts Will Be
Converted to
Municipal Use
27,623
9,896
23,965
34,008

147,600 af*

95,492 af

Difference
15,077
5,404
13,035
18,592
52,108 af

Source: Division of Water Resources, “Weber River Basin Planning for the Future,” 2004.
* Acre-feet

Our review of actual
transfers shows the
state engineer typically
approves the
conversion of 100
percent of agricultural
water to municipal use.
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The division projects that, by the year 2060, 147,600 acre-feet of
agricultural water in the Weber River Basin will no longer be needed
for agricultural purposes. Of that amount, the division estimates that
about 65 percent, or 95,491 acre-feet, of water will be available for
municipal use, attributing the reduction to the state engineer’s limiting
the water available for conversion. However, our review of actual
transfers shows the state engineer typically approves the conversion of
100 percent of agricultural water to municipal use.
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We reviewed the records for 326 cases in which agricultural water
was converted to municipal use. We found only 34 instances in the last
decade in which the Division of Water Rights granted a transfer of less
than 100 percent of the historic water rights. Those were mostly cases
in which the water rights were in dispute. As a result, we concluded
that the actual rate of conversion appears to be about one acre-foot of
agricultural water to an acre-foot of municipal water.
If we assume instead that 100 percent of the agriculture water will
be converted in the Weber River Basin (where development is
expected), an additional 52,000 acre-feet of water will be available by
2060. This additional water is shown in the fourth column of Figure
4.3. This is a 35 percent increase in agricultural water in Weber Basin
alone. In fact, 52,000 acre-feet is roughly equivalent to the amount
that the Weber River Basin expects to obtain from the proposed Bear
River Project.

Assuming 100 percent
of the Weber Basin’s
converted agriculture
water will be available
for municipal use, an
additional 52,000 acrefeet of water will be
available by 2060.

In other river basins, the division has taken an even more cautious
stance. For example, in the Utah Lake Basin, the division assumes that
just 50 percent of agricultural water will be available once it is
converted to municipal use. Statewide, there appears to be far more
water available for agricultural conversions than anticipated in the
division’s water plans.

Recommendations
We recommend that the Division of Water Resources begin
estimating added supply in their M&I studies to account for
water made available through the conversion of agricultural
water and other locally developed sources of supply.
We recommend that the Division of Water Resources update
state and basin plans on a regular basis as new information is
gathered to ensure plans are relevant.
We recommend that the Division of Water Resources base its
future estimates of the agricultural water available for municipal
use on the actual historic data of past transfers.
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Appendix B: Water Projects Under Development for
Four Water Conservancy Districts
District

2020
2025
Central Utah Water Conservancy District
Central Water Project 5,300
‐
Utah Lake System
‐
‐
Total 5,300
‐
Jordan Valley Water Conservancy District
Provo River Purchases 1,100
‐
Central Water Project 11,680
‐
Southwest Jordan Valley
Ground Water Project 8,000
‐
Castro Springs Project
400
‐
Utah Lake System
‐
16,400
Waste Water Recycling
(Secondary Water)
‐
‐
Total 21,180 16,400
Metropolitan Water District of Salt Lake and Sandy
Utah Lake System
‐
5,000
Total
‐
5,000
Washington County Water Conservancy District
Ash Creek Pipeline
2,840
‐
Cottom Well
600
‐
Sullivan Well
750
‐
Diamond Valley Well
400
‐
Pintura Well
600
‐
Sandhollow Recharge
3,000
‐
Gunlock Well 5,000
‐
Total 13,190
‐
Total Additional New M&I
Supply
39,670 21,400

Additional Water
2030
2040
2050

2060

Total

15,000
21,500
36,500

15,000
‐
15,000

6,300
‐
6,300

‐
‐
‐

41,600
21,500
63,100

‐
‐

‐
‐

‐
‐

‐
‐

1,100
11,680

‐
‐
‐

‐
‐
‐

(3,500) ‐
‐
‐
‐
‐

4,500
400
16,400

13,000
13,000

‐
‐

‐
‐
(3,500) ‐

13,000
47,080

‐
‐

‐
‐

‐
‐

‐
‐

5,000
5,000

‐
‐
‐
‐
‐
‐
‐
‐

‐
‐
‐
‐
‐
‐
‐
‐

‐
‐
‐
‐
‐
‐
‐
‐

‐
‐
‐
‐
‐
‐
‐
‐

2,840
600
750
400
600
3,000
5,000
13,190

49,500

15,000

2,800

‐

128,370

Source: Division of Water Resources
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State of Utah
DEPARTMENT OF NATURAL RESOURCE
GARY R. HERBERT
Governor

MICHAEL R. STYLER
Executive Director

SPENCER J. COX
Lieutenant Governor

April 28, 2015
Dear Mr. Schaff,
We acknowledge and appreciate the Legislative Auditor General staff’s considerable efforts in
assessing the effectiveness and appropriateness of Division of Water Resources (DWRe) data
practices. We recognize the great lengths taken to gather and analyze this information.
The responsibility to ensure Utah’s families, environment and businesses have enough water is
one we take very seriously. We believe the audit results will strengthen our processes. We agree
with many of these results and look forward to improving the processes used to determine Utah’s
current and future water use and supply data.
Over the next 45 years, as our population doubles, we will press the limits of our developed water
supplies. We encourage a balanced combination of responsible conservation, agricultural
conversion, water infrastructure and development projects, and persistent innovation to proactively
address Utah’s water challenges.
As Utah moves into the future, the data needed to make important decisions will need to be
increasingly sophisticated. Our division will combine applicable audit recommendations with our
own innovative ideas to achieve the highest standard of data gathering, education and analysis
processes. We appreciate the opportunity to respond to the audit recommendations and submit the
following comments on behalf of the Department of Natural Resources and DWRe. Please note
that additional resources will be needed in order to accomplish these recommendations.
Chapter 2 Recommendation Responses: Reliability of Water Use Data (Page 24)
Recommendation 1: We agree. Reviewing water use data annually will allow us to perform
trend analysis.
Recommendation 2: We agree with all water use data collection recommendations and will
consider the list of methods. We also recognize that in order to accomplish some of these
recommendations legislative action will be needed.
Recommendation 3: We agree with the Legislature giving the Division of Water Resources
statutory authority to validate the annual water use reported by public water providers.
Chapter 3 Recommendation Responses: Conservation and Policy Choices Can Reduce
Demand for Water (Pages 44-45)
Recommendation 1: We agree to work with local water providers to create conservation
goals for each river basin, taking into consideration each basin’s unique
attributes. These regional goals will be combined to determine a statewide
goal.
1594 West North Temple, Suite 3710, Salt Lake City, UT 84116
PO Box 145610, Salt Lake City, UT 84114-5610
telephone (801) 538-7200 • facsimile (801) 538-7315 • TTY (801) 538-7458 • www.nr.utah.gov
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Recommendation 2: We agree, and will continue to regularly update projections and future
demand as information becomes available.
Recommendation 3: We agree with this recommendation and offer to work with the
Legislature in adopting policies that will require the phasing in of universal metering.
Recommendation 4: We agree with the recommendation that the Legislature research
innovative pricing policies to encourage efficient water use.
Chapter 4 Recommendations: Growth in Future Water Supply Should Be Reported to
Policy Makers (Page 55)
Recommendation 1: We understand the intent behind adding supply in M&I studies to
account for water made available through the conversion of agricultural water and other
locally developed sources of supply. We have estimated this in the past, but feel the
accuracy is only useful for short-term projections. While we feel this recommendation is
oversimplified, we will work with the State Engineer to perform a rigorous technical analysis
to more accurately determine potential conversions and supplies.
Recommendation 2: We agree to update state and basin plans on a regular basis as new
pertinent information is gathered.
Recommendation 3: We agree to base future estimates of agricultural water available for
municipal use on the historic data of past transfers. We will work with the State Engineer’s
office and local providers to determine the appropriate estimates.
We are confident that our continued dedication in these areas, combined with the additional
required resources, will result in ever improving processes, projections and communication. We
appreciate your efforts to define opportunities for improvement. Thank you for the report and
helpful recommendations.
Sincerely,

Eric L. Millis, P.E.
Director
Utah Division of Water Resources
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Transmitted herewith is our report, A Performance Audit of the Repayment
Feasibility of the Lake Powell Pipeline (Report #2019-05). A digest is found on
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audit are explained in the Introduction.
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Digest of
A Performance Audit of the Repayment
Feasibility of the Lake Powell Pipeline
The 2006 Lake Powell Pipeline Development Act authorized the state Board of Water
Resources to build the Lake Powell Pipeline Project (LPP) subject to funding. The purpose
of the pipeline is to meet future water needs for the rapidly growing population of
southwestern Utah. This audit was requested to determine the ability of Washington
County Water Conservancy District (WCWCD or district) to pay back the cost of the
$1.43 billion (2015 dollars) pipeline. Washington County’s future needs for water and the
availability of water in the county and Lake Powell were not within the scope of this audit.
Generally, in forecasting, there is relative confidence in projecting over short time periods.
Forecasting over long time horizons leads to large uncertainty. Accordingly, we recognize
that these estimates could change over the next 50 years requiring updates to the analysis
and projections. We could update the analysis and projections if requested to do so by the
Legislative Audit Subcommittee.

Chapter II
Based on Currents Estimates, WCWCD Has Potential to
Generate Sufficient Revenue to Repay Pipeline
Potential Revenues Appear Sufficient to Repay State with Accommodating
Repayment Model. WCWCD has the potential to generate sufficient revenue to repay the
cost of the LPP. The ability to generate this revenue growth is dependent on planned rate
and fee increases occurring coupled with the realization of estimated population growth set
forth by the Kem C. Gardner Policy Institute. If projected population increases are realized
and planned fee increases are implemented, potential revenue can dramatically increase in
future years. WCWCD has planned to generate additional revenue by increasing impact
fees, water rates, and the property tax rate. This report modeled three repayment structures
to provide context to the question of WCWCD’s ability to repay (see online version at
www.le.utah.gov/audit/19_05rpt.pdf for an interactive figure). While we do not know
whether any of these payment structures will be the final repayment terms, they serve as a
reference point. However, WCWCD’s ability to repay the state, especially in the first 15
years, will largely depend on how the state structures the repayment terms and conditions.
In addition, the final costs of the LPP, costs of other water projects the district has planned,
and WCWCD ability to increase rates will affect its ability to repay the state.
Revenue Sources Are Susceptible to Future Uncertainty. While WCWCD has the
potential to generate sufficient revenue to repay the LPP’s cost, revenue is dependent on
many factors WCWCD does not control. WCWCD will rely on three sources of revenue to
repay the pipeline cost: impact fees, water sales, and property taxes. Impact fees are
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influenced by population and economic growth. The growth from water sales will be
dependent on population growth and changes in water consumption. Property taxes are
subject to changes in taxable value but will provide the district with a more stable source of
revenue. WCWCD should allow for flexibility in the plan to lessen the impact on taxpayers
as well as be able to generate enough revenue during economic downturns.

Chapter III
Pipeline Payback Uncertainties Could Have
Large Fiscal Implications for the State
Pipeline Payback Requirements Are Not Fully Defined in Statute. The Lake Powell
Pipeline Development Act leaves questions unanswered concerning repayment of pipeline
costs to the state. These uncertainties in the act’s repayment requirements could seriously
impact the state’s repayment revenues and the district’s ability to pay. We specifically
address three issues and their financial impact:
•

It is unclear if including the state’s bond interest costs is required as part of the
district’s repayment. Including the state’s bond interest costs could mean more than
half a billion dollars more in repayments from the district to the state.

•

It is unclear if project costs can be divided among contracts and thus defer some
costs to future repayments. If some project costs cannot be deferred to future
repayments, the district may not be able to pay for the project.

•

There is no set limit when repayment must start on the last 30 percent of water.
Without a set limit when the district must begin repayment of the remaining
principal, repayment of up to 30 percent of pipeline costs might not begin
repayment for an indefinite period.

If the statute is left unchanged, these uncertainties will ultimately be addressed by the Board
of Water Resources. The Legislature should consider clarifying the act to answer these
questions which would give them more financial control over such large amounts of state
funds.
Clarifying and Finalizing Repayment Terms Would Facilitate Repayment
Planning. Clarifying how costs can be divided among contracts, whether the state’s interest
costs will be reimbursed, and when the entire project is expected to be paid off can aid the
state and district in planning the financing of the pipeline. As pipeline construction comes
closer to its start, the financing model to pay for the project will need to be developed. A
clearer understanding on payback expectations would aid in designing a funding model. If
the Legislature chooses not to clarify some questions in statute, then the Board of Water
Resources should act within its authority to formalize answers to the remaining questions,
as well as address other repayment concerns that affect financing.
- ii -
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Chapter I
Introduction
The 2006 Lake Powell Pipeline Development Act authorized the
state Board of Water Resources to build the Lake Powell Pipeline
Project (LPP) subject to funding. The purpose of the pipeline is to
meet future water needs for the rapidly growing population of
southwestern Utah. This audit was requested to determine the ability
of Washington County Water Conservancy District (WCWCD or
district) to pay back the cost of the $1.43 billion (2015 dollars)
pipeline. Washington County’s future needs for water and the
availability of water in the county and Lake Powell were not within
the scope of this audit.

This audit was
requested to determine
the ability of
Washington County
Water Conservancy
District to pay back the
cost of the pipeline.

2006 Lake Powell Pipeline Development Act
Authorized LPP Project
The 2006 Lake Powell Pipeline Development Act authorized the
Board of Water Resources to do the following:
•
•
•

Make rules
Build the Lake Powell Pipeline project, as funded by the
Legislature
Contract for the sale of developed water and operation of the
project

The act also authorizes the building of hydro-electric generating plants
and established an enterprise fund for the operation and maintenance
of the project. This audit assumes the LPP will be built and examines
the potential future revenues generated by WCWCD to pay back the
cost of the project.
LPP to Be Funded by the State and
Repaid by Districts
The 2006 LPP legislation directed the Board to construct the
project as funded by the Legislature and water districts receiving the
water to pay the state back, through the purchase of project water.
WCWCD will be the main payer on the LPP project, seeking to
receive 82,249 acre-feet of water per year from the pipeline, which is
more than double their current capacity. Kane County Water
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Conservancy District (KCWCD) is a minor pipeline partner receiving
4,000 acre-feet of water.

As of March 2019, the
state has expended
nearly $38 million in
preliminary costs for
the LPP.

Since WCWCD will receive 95 percent of the water from the Lake
Powell Pipeline, this audit focuses on the conservancy district’s ability
to pay the pipeline’s cost by projecting its potential revenues given its
rate increase plans (as will be explained in Chapter II). As of March
2019, the state has expended nearly $38 million for preliminary design
engineering services, permitting, and environmental and cultural
studies for the LPP. However, the process to pay back the cost of the
project is not clear in statute. The funding and payback questions of
the LPP will be addressed in Chapter III of this report.
WCWCD Has an Agreement with Cities
To Fund Capital Projects
In a 2006 agreement with Washington County municipalities 1,
WCWCD is allowed to charge impact fees for new construction and a
surcharge fee for all connections in each city. In this agreement, the
cities adopt the district’s capital facilities plan with respect to
development and debt service. Since WCWCD plans to pay for much
of the pipeline with impact fees, this agreement is necessary to ensure
rights to impact fees on all new construction in these cities.

Lake Powell Pipeline Is
in Approval Process
Currently, the Federal Energy Regulatory Commission (FERC) is
the lead federal agency for developing the environmental impact
statement (EIS) for the pipeline. The earliest feasible construction start
is in the mid-2020s, with the earliest completion expected in 2028.
However, several factors could delay the completion date.
Currently there are two requests for proposals being studied that
are expected to further the project along. The first is looking at the
price elasticity of increasing water rates and impact fees in Washington
County, while the other is looking at financing and repayment options
for the project.

1
St. George, Washington, Ivins, Hurricane, Santa Clara, Toquerville, LaVerkin,
Virgin, Leeds, and Apple Valley

-2-

A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline (August 2019)

6504

Environmental Impact Statement
Is Still Being Conducted
The Lake Powell Pipeline is currently in the approval process,
waiting for the completion of the draft EIS, which is expected to be
completed in the fall of 2019. Figure 1.1 shows the approval process
and what steps still need to be completed.

The LPP is waiting for
the completion of the
draft Environmental
Impact Statement.

Figure 1.1 LPP Project Timeline. The Lake Powell Pipeline
project is currently waiting for the completion of the draft
Environmental Impact Statement.

Source: lpputah.org and Utah Division of Water Resources

The 2006 Lake Powell Pipeline Development Act initiated the
preliminary processes of design and licensing. The next step in the
approval process is the draft EIS and then a final EIS report. Earliest
expected completion date for the project is 2028 with some parties
suggesting a more realistic completion date around 2030. Chapter II
of this report looks at the potential revenues available, while Chapter
III looks at repayment requirements in statute, both of which
determine WCWCD’s feasibility of repayment.

The earliest expected
completion date for the
project is 2028.

Pipeline Route Still to Be Finalized
As Figure 1.2 shows, there are three possible pipeline routes. The
south alignment for the pipeline is the Division of Water Resources’
(DWRe) proposed action, however the final determination on the
pipeline route will wait till the conclusion of the permitting process by
federal agencies.

Office of the Utah Legislative Auditor General
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Figure 1.2 Final Pipeline Route Is Yet to Be Determined. The
light blue line shows the preferred route for the LPP.

Source: WCWCD

The approximately 140mile pipeline will begin
near Glen Canyon Dam
and terminate at the
Sand Hollow Reservoir
in Washington County.

As the map shows, the approximately 140-mile pipeline will begin
near the Glen Canyon Dam at Lake Powell and terminate at the Sand
Hollow Reservoir in Washington County. Much of the land the
pipeline crosses is BLM land and large portions of the pipeline pass
through Arizona. The 69-inch diameter pipe will provide 86,249 acrefeet of water per year from Lake Powell to Washington County and
Kane County when completed. The pipeline will pump water from
Lake Powell and over the highest elevations of the pipeline. On the
downhill portions, several power generating stations are planned.
Pipeline Participants Have Changed

The Central Iron
County Water
Conservancy District
has decided not to be
part of the LPP.
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The original participants in the Lake Powell Pipeline Development
Act were the Central Iron County Water Conservancy District, Kane
County Water Conservancy District, and WCWCD. The statute also
allowed the Board of Water Resources to contract with Arizona if it
decided to participate in the project. The Central Iron County Water
Conservancy District has since decided not to be part of the LPP.
While Arizona has not opposed the pipeline, they have not requested
to participate.
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Current Cost Estimates Are Preliminary Until EIS and Final
Project Design Are Completed
A 2015 engineering study placed the project’s initial construction
cost estimate at $1.43 billion, with a range from $1.14 to $1.86
billion. These estimates were based on the largest impact with
maximum assets that could be considered in the project to ensure
everything was included in the permitting process. Future cost-benefit
analyses may reduce the need for some assets and thus reduce the
project’s cost. However, given the long timeframe before construction
starts, inflation alone could increase the pipeline’s construction cost to
$2.4 billion by 2025, while other factors could increase the cost even
more. Again, since the cost of the pipeline is not yet finalized and the
financing structure has yet to be determined, this audit examines the
future revenue potential of the WCWCD to assess its ability to pay for
the project.

A 2015 engineering
study places the initial
cost estimate of the
project at $1.43 billion.

Population Growth Is the Driving Factor
For LPP Need
For this audit, we used the best population growth projection data
obtainable. The University of Utah’s Kem C. Gardner Institute’s
population projections show that Washington County has a 2018
baseline population of 173,000. During peak seasons, the county
could have a third more seasonal and overnight visitors. As shown in
Figure 1.3, the Gardner Institute projects Washington County’s
population to increase to just over 500,000 permanent residents by
2065. We did not audit the institute’s population projection
information but did review it for consistency.
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The Gardner Institute
projects Washington
County’s population to
increase to just over
500,000 permanent
residents by 2065.

-5-

6504

Figure 1.3 Washington County Population Is Expected to Triple
by 2065. County population is expected to increase from 173,000
in 2018 to 509,000 in 2065.

Source: Kem C. Gardner Institute

The Census Bureau
has identified
Washington County as
one of the fastest
growing areas in the
nation.

The Census Bureau has identified Washington County as one of
the fastest growing areas in the nation. Continued rapid population
growth of Washington County will put pressure on existing water
sources. The LPP will provide up to 82,249 acre-feet of water for the
growing population as well as be a secondary non-local water source.
Our analysis of the district’s ability to pay back the cost of the pipeline
used the Gardner Institute’s population growth projections for
Washington County as one of the driving factors for future revenues.
Kane County to Receive
Small Portion of LPP Water
Kane County Water Conservancy District (KCWCD) has sought
to receive five percent or 4,000 of the 86,000 acre-feet of water that
will be provided by the pipeline. The most northern pipeline route
went farther into Kane County, eliminating the need for a long branch
line. The proposed southern route requires a much longer Kane
County branch line estimated by DWRe to cost $13.5 million.
Additionally, the district will also have to pay a portion of the costs of
the pipeline up to their branch. KCWCD’s original understanding of
their share of pipeline costs was $25 million. With increased costs
overall, their share could be $40 million based on current cost
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estimates but could change as engineering specifications are finalized.
Regardless of KCWCD’s decision, they could benefit from a revenue
plan to pay for its share of the project. Because WCWCD will be
paying for over 95 percent of the project, this audit focused on
WCWCD’s ability to pay.

Audit Scope and Objectives
We were asked to examine the ability of WCWCD to pay for the
LPP. However, this report does not address water availability or need
in the district or Washington County. In Chapter II, we discuss the
revenues WCWCD would need to generate, given planned rate
increases and the Kem C. Gardner Institute’s projected population
growth. Chapter III discusses the Lake Powell Pipeline Development
Act and issues to consider regarding the payback process.

This report does not
address water
availability or need in
the district or
Washington County.

Since the LPP is partway through the permitting process, only
preliminary costs estimates have been developed and the financing
plan is yet to be determined. Therefore, our analysis uses a revenue
model to determine the future potential revenues available to pay for
the pipeline. In conducting our analysis, we relied on several key
assumptions. We carefully considered each variable in our calculations
but did not fully audit each variable for accuracy provided by other
entities. We believe these assumptions represent the current best
information available. Our assumptions include the following:
•

The preliminary engineering cost estimates with a yearly
inflationary cost factor are reasonable projections of the final
cost of the pipeline.

•

Population growth in Washington County will follow estimates
projected by the Kem C. Gardner Institute.

•

Final project financing interest rates will be 3 percent.

•

Conservation and price elasticity will reduce water
consumption by 15 to 25 percent per capita by 2065.

•

Engineering estimates of Washington County’s reliable supply
of municipal water are reasonably accurate.

Office of the Utah Legislative Auditor General
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•

Operation/maintenance and replacement costs of the pipeline
are adequately represented by the April 2016 Final Study
Report 10.

•

The WCWCD will make a 10 percent down payment on the
pipeline by 2028.

•

The final financing model chosen will defer some costs until
later revenues are available.

•

Other future WCWCD water projects (not discussed in this
report) will be completed only as revenues and financing are
available.

For a project spanning more than 50 years, with many financing
details still unclear, we recognize that many of these variables could
change substantially, which would affect the conclusions in this report.
If these assumptions change, we would gladly provide an updated
analysis if requested to do so by the Legislative Audit Subcommittee.
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Chapter II
Based on Current Estimates,
WCWCD Has Potential to Generate
Sufficient Revenue to Repay Pipeline
Our analysis shows Washington County Water Conservancy
District (WCWCD or district) has the potential to generate sufficient
revenue to repay the Lake Powell Pipeline (LPP) costs. However,
depending on financing terms, population growth, and planned rate
and fee increases occurring, the first 10 to 15 years present the most
challenge for repayment. Further our conclusion is based on many
assumptions supported by the best information we could obtain (key
assumptions are listed in Chapter I). Assumptions, such as population
growth and water conservation, are based on current projections and
estimates. Other assumptions, such as repayment structure and final
construction cost, are based on estimates since they have not been
finalized. Generally, in forecasting, there is relative confidence in
projecting over short time periods. Forecasting over long time
horizons leads to large uncertainty. Accordingly, we recognize that
these estimates could change over the next 50 years, which would
affect repayment. If the final repayment structure or other assumptions
are significantly different from current assumptions, we could update
the analysis and projections if requested to do so by the Legislative
Audit Subcommittee.

The first 10 to 15 years
present the most
challenge for
repayment of the Lake
Powell Pipeline.

If assumptions are
significantly different
from current
assumptions, we could
update the analysis
and projections if
requested by the
Legislative Audit
Subcommittee.

Potential Revenues Appear
Sufficient to Repay State with
Accommodating Repayment Model
WCWCD has the potential to generate sufficient revenue to repay
the cost of the LPP. The ability to generate this revenue growth is
dependent on planned rate and fee increases occurring coupled with
the realization of estimated population growth set forth by the Kem
C. Gardner Policy Institute. If projected population increases are
realized and planned fee increases are implemented, potential revenue
can dramatically increase in future years. WCWCD has planned to
generate additional revenue with the following increases:
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•

Impact fees are planned to increase up to $1,000 annually from
the 2017 fee of $7,417 through 2026, reaching $15,448

•

Wholesale water rates are planned to increase $0.10 annually
from the 2016 rate of $0.84 to $3.84 per 1,000 gallons

•

Property taxes are planned to increase from the 2018 rate of
0.0648 percent to 0.1 percent by 2025

Additionally, we modeled three hypothetical repayment structures
in this report to provide context to the question of WCWCD’s ability
to repay.

WCWCD’s ability to
repay the state will
largely depend on the
repayment model.

•

Payment structure 1 – Straight-line payment over 50 years.
Shown in Figure 2.1

•

Payment structure 2 – Based on WCWCD and Division of
Water Resources (DWRe) understanding of Lake Powell
Pipeline Development Act 2 with repayments spanning over 79
years

•

Payment structure 3 – Same model as payment structure 2 with
capitalized interest. The capitalization of interest adds interest
costs for unpaid portions of the pipeline to the principal
amounts that the district would pay on. Capitalization of
interest essentially increases the principal balance of which
WCWCD would be expected to repay. This issue is further
discussed in Chapter III.

While we do not know whether any of these payment structures will
be the final repayment terms, they serve as a reference point. Payment
structure 2 is based on WCWCD’s planned draws of water and the
agreed upon terms between Washington County and DWRe. This
issue will be discussed further in Chapter III. However, WCWCD’s
ability to repay the state, especially in the first 15 years, will largely
depend on how the state structures the repayment terms and
conditions 3 (discussed in more detail in Chapter III). In addition, the
final costs of the LPP, costs of other water projects the district has
planned, and WCWCD ability to increase rates will affect its ability to

2
Detailed in letters between WCWCD and DWRe on August 14, 2008 and
October 14, 2008
3
Interest rate, repayment periods, financing costs, and if interest is capitalized
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repay the state. WCWCD is building reserves for future water projects
to address uncertainty and ability to repay. WCWCD should consider
adopting a formal plan for repayment of the LPP that minimizes the
financial impact on taxpayers and water users.
Potential Revenues to Pay for LPP
Dramatically Increase in Future Years
WCWCD’s potential excess revenue, or revenue available to pay
for LPP and other future water projects, will increase rapidly as
significant rate increases are multiplied by population increases
projected to nearly triple by 2065. Because population projections are
made decades in advance, they are susceptible to wide variability. Our
revenue model accounts for variability by including high and low
bands. The further out the projections, the higher the uncertainty of
population growth and revenue received. Figure 2.1 shows the growth
in total potential excess revenue compared to payment structure 1(red
line) and payment structure 2 (orange line) as reference. Since the
repayment structure has not been finalized, this section also refers to
payment structure 3 but is not shown in Figure 2.1. The likelihood of
implementing any of the models is unknown but provided for context
to evaluate repayment feasibility.
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Figure 2.1 Yearly Potential Excess WCWCD Revenue to Pay for
LPP and Other Water Projects. Population growth with planned
rate and fee increases steadily increases revenue over the next 50
years and appears sufficient to cover LPP payments after 2039.
The blue line is the potential revenue projected. The grey bands
show the high and low revenue potentials. The interactive model
shows a third payment structure.

This figure is based on
multiple assumptions, to
adjust the assumptions
see the online report at
www.le.utah.gov/audit/19_
05rpt.pdf for an interactive
figure.

Source: Auditor Generated
For More Information see the following link for an interactive figure: www.le.utah.gov/audit/19_05rpt.pdf

Our analysis projects potential excess revenues to pay for the LPP and
other projects from 2028 through 2065 with a band of potential high
revenue and low revenue (grey band). The blue line is based on
baseline population projections and planned rate and fee increases. The
projected excess revenue is the sum of three main revenue sources:
impact fees, water sales, and property taxes, less the forecasted
expenses. Excess revenue increases over the 40 years; after 2039,
revenue will likely be sufficient to cover repayment in all repayment
models.
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Depending on Payment Structure LPP Repayment
Will Likely Be Difficult for the First 15 Years
Looking at the baseline estimate (blue line) compared to the
straight-line payment (red line) in Figure 2.1, after 2039, WCWCD
should begin generating enough revenues to cover debt service.
Assuming a straight-line repayment model, it may be difficult for
WCWCD to generate sufficient revenue to make payments prior to
2039. Comparing the red line to the bottom of the grey band shows it
could be as late as 2051 before WCWCD would generating enough
revenue.

Prior to 2039, it may be
difficult for WCWCD to
generate sufficient
revenue to make
straight-line payments.

Figure 2.1 compares potential excess revenue to payment
structures 1 and 2. A third payment structure was also modeled in the
interactive model. All three financing structures assume the cost of the
project by 2025 to be between $1.8 and $2.4 billion with an interest
rate of 3 percent and a 10 percent down payment from the district.
As will be discussed in Chapter III, repayment has not been
finalized. Payment structures shown in Figure 2.1 are not certain to be
used but is shown in figures as a reference point for repayment
feasibility. Delayed completion or payment deferral of the LPP would
make it more likely that WCWCD would be able to afford straightline payments from the start of the project. Delayed completion of the
pipeline could result in a higher cost of the project due to inflation.
Revenues were calculated using population growth estimates
provided by the University of Utah’s Kem C. Gardner Institute and
WCWCD’s planned price and fee increases. These revenue estimates
will be discussed in further detail later in this chapter. All projections
are based on the best available data. As better numbers become
available, we can update our projections as requested by the
Legislature.

Delayed completion or
payment deferral of the
LPP would make it
more likely that
WCWCD would be able
repay.

Revenues were
calculated using Kem
C. Gardner Institute’s
population estimates
and WCWCD planned
rate increases.

In our revenue model, district expenses were calculated based on
current expenses increased annually at a rate of inflation. The projected
expenses for WCWCD include current obligations and debt services.
Additionally, we added the annual cost of water withdrawn from Lake
Powell paid to the Bureau of Reclamation and operation,
maintenance, repair, and replacement (OMR&R) of the LPP.
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WCWCD Could Ease Burden on Taxpayers and Water Users
as Sufficient Revenue Is Met. According to population growth and
rate increases, Figure 2.1 shows that WCWCD could potentially
generate more revenue than needed in the later years. Depending on
financing terms and population growth, WCWCD could potentially
reduce the rate of increases. Since WCWCD could potentially generate
large excess revenue, we believe WCWCD should consider a
repayment plan limiting the financial impact on taxpayers and water
users to generate sufficient revenue. Actual increases will be discussed
later in this chapter but increasing all three revenue sources will have
an impact on taxpayers and water users. Utilizing a repayment plan,
weighing the impacts, will benefit WCWCD once the repayment
terms are set.

OM&R cost estimates
used are preliminary in
nature.

Best Estimates for Operation, Maintenance, Repair, and
Replacement Were Used but Are Still Uncertain. The projected
expenses include the cost of OMR&R for the LPP. The cost of
OMR&R used in our analysis is based on the Lake Powell Pipeline
Project Final Study Report 10 (Study Report 10) completed by the
Board of Water Resources however these estimates are preliminary in
nature. This estimate includes the net cost of pumping, OMR&R, and
potential revenue from power generation. While these are the best
estimates we could find, we recognize that the cost of OMR&R could
be higher. Higher costs would affect WCWCD’s ability to repay and
delay when they would generate enough revenue to pay straight-line
payments. Other factors could also potentially affect WCWCD’s
ability to generate enough revenue to pay back the LPP as will be
discussed later in this chapter.
Ability to Repay in the First 15 Years Will Depend on
Repayment Model Which is Unclear in Utah Code
Although the Division of Water Resources (DWRe) and
WCWCD have an understanding of what the law for repayment
entails, Utah Code is unclear as to the actual model of repayment.
WCWCD’s ability to repay is largely dependent on the repayment
model. The district would likely not be able to collect sufficient
revenue in the early years, assuming straight-line payments. Payment
structure 1, straight-line payment, would be difficult for WCWCD
prior to 2039 and would limit its ability to pay for additional
maintenance and other projects. Some form of deferment would allow
payments to match revenues but could mean the state may wait longer
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than 50 years to receive full repayment of pipeline costs. This issue will
be further discussed in Chapter III.
Payment structures 2 and 3 allow for deferred costs allowing
payments to grow with increasing revenues. They allow for lower
payments in the first 15 years, after which payments increase. These
payment structures are based on WCWCD and DWRe understanding
of the Lake Powell Pipeline Development Act. These payments
increase as more water is drawn. Payment structure 3, accruing
interest on unpaid balances, makes it difficult for WCWCD to repay.
Comparing payment structure 3 to the baseline scenario, WCWCD
has the potential to cover the cost of the LPP but would not have
much revenue for additional projects. Compared to the lowest revenue
scenario, WCWCD’s potential excess revenue may not be sufficient.
Capitalizing interest would increase WCWCD’s total payment over
the life of the loan by over $2.2 billion at a 3 percent interest rate.
Additionally, WCWCD has a tentative plan for 21 projects in
addition to the LPP totaling over $700 million in 2016 dollars. These
projects are planned at various points over the next 50 years. They
would be built as needed. Our model includes projects planned prior
to 2028 totaling over $200 million. These projects are planned to
occur prior to the earliest completion of the LPP. WCWCD would
need to generate sufficient revenue to cover both the cost of the LPP
and new projects.

WCWCD has tentative
plans for 21 projects
totaling over $700
million in 2016 dollars
in addition to the LPP.

WCWCD Is Building Reserves for LPP
WCWCD anticipates making a $200 million down payment on the
LPP. If construction on the pipeline does not begin until 2025,
WCWCD administrators stated that they could have up to $250
million for a down payment. The three repayment structures account
for a 10 percent down payment. To accrue this down payment, the
district has raised water rates and property taxes to increase year-end
fund balances. As Figure 2.2 shows, WCWCD’s cash-on-hand has
been increasing every year over the last five years.
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Millions

Figure 2.2 WCWCD Cash-On-Hand Has Been Growing for the
Last Five Years. The WCWCD has been building up its cash-onhand, which was more than $200 million in 2018.
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Source: WCWCD

As of December 2018, WCWCD reported having $202 million in
cash-on-hand, $100 million of which is available to fund the LPP. Our
analysis shows that WCWCD has the potential revenues needed to
fund the LPP, and that the district has been positioning itself to afford
the debt service. The early years of the pipeline pose a challenge for
WCWCD to repay the state, as shown in Figure 2.1. As population
increases, revenues are modeled to be more than sufficient. To be able
to afford the pipeline costs in the early years, when revenues would be
at their lowest, the payment structure and financing model will likely
need to defer payment of some costs of the pipeline to later years. This
will be discussed further in Chapter III.

Revenue Sources Are
Susceptible to Future Uncertainty
WCWCD will rely on
impact fees, water
sales, and property
taxes for the LPP.
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While WCWCD has the potential to generate sufficient revenue to
repay the LPP’s cost, revenue is dependent on many factors WCWCD
does not control. As mentioned, WCWCD will rely on three sources
of revenue to repay the pipeline cost: impact fees, water sales, and
property taxes. Impact fees are influenced by population and economic
growth. The growth from water sales will be dependent on population
growth and changes in water consumption. Property taxes are subject
to changes in taxable value but will provide the district with a more
stable source of revenue. WCWCD should allow for flexibility in the
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plan to lessen the impact on taxpayers as well as be able to generate
enough revenue during economic downturns.
Impact Fees Are Largely Influenced
By Population and Economic Growth
WCWCD administrators state that they plan to use impact fees to
generate 75 percent of the cost of the LPP. While this plan may shift
the pipeline cost to new growth, impact fees are dependent on growth
and economic conditions. Impact fees are onetime charges on new
construction to mitigate the impact of new development and growth.
Impact fees are charged per equivalent residential connection (ERC).
The type of building and amount of growth will influence the number
of ERCs added.

Impact fees are
dependent on growth
and economic
conditions.

Our model of revenue from impact fees assumes continued growth
in population, as projected by the Kem C. Gardner Policy Institute. As
population increases, the number of ERCs will proportionally
increase. Additionally, our model assumes WCWCD will be able to
increase the impact fee beyond the planned increase to $15,448. The
model is not based on WCWCD’s stated goal to generate 75 percent
of the project cost from impact fees. Figure 2.3 shows the potential
growth of annual revenue generated from impact fees.
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Figure 2.3 Potential Yearly Revenue from Impact Fees Will
Likely Increase Over the Next 50 Years. Assuming growth in
population and impact fee charges, WCWCD could potentially
generate nearly $95 million a year by 2065.

Source: Auditor Generated

The large initial revenue increase reflects the impact fee increase from
$9,417 to $15,448 by 2026. After 2026, the revenue model assumes a
more gradual increase. While our model of revenue from impact fees
shows constant growth, periods of rapid growth or recessions would
greatly affect revenue. Actual revenue from impact fees is volatile, with
high revenue during rapid growth and low revenue during recession
years. Our revenue model does not forecast specific recession periods
but smooths periods of rapid growth and downturns to show likely
long-term trends.

During the most recent
recession an average
of 751 residential
building permits were
issued compared to an
average of 1,928 from
2000 to 2018.

- 18 -

A Recession or Slow Population Growth Would Limit
WCWCD’s Ability to Generate Sufficient Revenue from Impact
Fees. A recession would likely result in slow growth leading to less
new construction. During the most recent recession, from 2008 to
2011, an annual average of 751 residential building permits were
issued. The annual average from 2000 to 2018 was 1,928 residential
building permits. As with the most recent recession, this would have

A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline (August 2019)

6504

resulted in less revenue from impact fees. While we cannot predict
when a recession might occur, it is likely that multiple slow growth
periods will occur over the next 50 years, thus, our projections have
smoothed out periods of rapid growth and recessions. A recession in
the early years of repayment would be especially challenging on
WCWCD’s ability to make payments.

A recession in the first
15 years would be
especially challenging
to WCWCD’s ability to
repay the state.

Washington County Already Has Some of the Highest Impact
Fees in the State, but Planned Increases Will Nearly Double the
Fee from 2018 to 2025. Our model assumes WCWCD will carry
out its planned increases from $9,417 in 2019 to $15,448 by 2026 as
planned. While we cannot project what the highest impact fee will be,
it will likely increase once the final cost of the LPP is determined.
After 2026, our models assume the fee will gradually increase. 4
Currently, WCWCD has some of the highest water impact fees in the
state. Figure 2.4 shows the culinary impact fees charged in the state.
Figure 2.4 Culinary Water Impact Fees. Washington County has
some of the highest water impact fees in the state; its ability to
charge even higher fees is a key assumption for revenue growth.

Source: GOMB

4
Low estimate assumes 1 percent increase, Baseline assumes a 1.5 percent
increase, and the high estimate assumes 2 percent annual increase in impact fees.
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In St. George, the total
impact fee is just over
$19,000 while the
average of other Utah
cities is $12,000.

While Washington County’s water impact fees may be among the
highest rates in Utah, the county has continued to be one the fastest
growing areas in the state and country. St. George’s total impact fee
(including water and other fees) is just over $19,000 while the average
total impact fee of other Utah communities is just over $12,000. As
stated earlier, WCWCD plans to raise its impact fee another $6,000 by
2026 from the 2019 fee and continue increases as needed. WCWCD’s
ability to charge higher impact fees are a key assumption to the
growth in revenue.
Potential Revenue from Water Rates Is
Dependent on Water Use and Population Growth
Potential revenue from water sales increases as population grows.
With the rapid growth projected and increased rates, revenue will
increase significantly in the early years. Figure 2.5 shows the growth in
potential revenue from water sales.
Figure 2.5 WCWCD’s Potential Yearly Revenue from Water
Sales Increases with Population Growth. Revenue from water
sales grows with population and rate increases.

Source: Auditor Generated based on population projections and conservation
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Water revenue increases over the first 30 years, then increases at a
slower rate once water rate increases stop. Increases are largely due to
$0.10 per 1,000 gallons annual increases anticipated by WCWCD.
The increased water rates coupled with population growth rapidly
increases potential revenue. In the model, water rates were increased
according to WCWCD’s plans, from $0.10 per 1,000 gallons a year to
$3.84 per 1,000 gallons by 2045. This increase would amount to a
357 percent increase over a 30-year period to the wholesale rate, $0.84
to $3.84 per 1,000 gallons.

WCWCD has planned
to increase water rates
to $3.84 by 2045, a 357
percent increase over
30 years.

Currently, cities in Washington County have low water rates
compared to cities in other states. Figure 2.6 shows the block rate
structures of two Washington County cities compared to five out-ofstate cities.
Figure 2.6 Water Rate Structures. Washington County cities have
lower rates than surrounding desert cities in other states. The base
rates are noted in the parenthesis follow the city names.

Source: Auditor Generated
Note: Base rates are noted in the parenthesis following the city name
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Rates in Washington
County are between 30
and 85 percent lower
than other desert
cities.

Figure 2.6 shows the retail rates of selected cities. While the rates do
not equal the wholesale rates, increases in the wholesale rate will affect
the retail price. Retail prices are what ultimately affect the water users.
We note that other factors affect actual rates, such as sales taxes,
property taxes, and cost to deliver water. Figure 2.6 shows what other
desert cities pay for water. Rates per 1,000 gallons in Washington
County are 30 to 85 percent lower than cities displayed in Figure 2.6.
These rates will increase gradually over the next 30 years with
WCWCD water rates likely becoming more equivalent with other
cities’ current rates.
Slow Population Growth Would Reduce Overall Demand for
Water, Reducing Potential Water Revenue. The model assumes
population will continue to grow over the next 50 years as projected
by the Kem C. Gardner Policy Institute. If population were to grow
slower than projected by the institute’s lowest growth estimates, water
demand would be less than projected and would ultimately reduce the
revenue received from water sales. Our revenue model accounts for
some slow growth with the lower grey band shown in Figure 2.5,
however, slower growth than projected would result in lower revenue
than estimated.

We assume that
municipalities will rely
on WCWCD for water
needs beyond their
estimated reliable
supply.

Growth in WCWCD Water Sales Is Dependent on
Municipalities’ Reliable Supply. An important assumption used in
our model is that municipalities will rely on WCWCD for water needs
beyond their estimated reliable supply. The reliable supply of each
municipality will influence the amount of water needed from
WCWCD. We relied on supply estimates from the DWRe 2017
Municipal and Industrial Water Use Databases and MWH’s Water
Needs Assessment. Each study estimated different supplies for
municipalities in Washington County. If municipalities have more
supply than estimated or can develop additional sources of water, that
could result in less water sold by WCWCD and lower revenue. While
our model accounts for different estimated reliable supplies, it does
not account for development of water rights not currently owned by
municipalities.
Further Water Conservation than Predicted Would Reduce
Water Demand, thus Reducing Potential Water Revenue. A
fundamental economic principle says that, as the price increases for a
good, the quantity demand for that good generally decreases. While
we believe this principle will hold true for water sales, the magnitude
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of the decrease or price elasticity is unclear. To consider the potential
decrease in water use due to price increases and other impacts, our
model included a water conservation factor. Early planned price
increases of $0.10 per year will have a greater percentage increase than
later years. A price elasticity study of water in Washington County is
currently being conducted and will provide insight as to the effect of
pricing on water use. This study’s result will give policymakers a better
idea of the effect of price increases on water sales.
Our model does include water conservation through 2065. Our
projections assumed different levels of conservation, ranging from 15
to 25 percent 5 by 2065. This conservation range was based on
conversations with DWRe, WCWCD, and the Water Needs Assessment:
Demand and Supply Update submitted to the Federal Energy
Regulation Commission (FERC). The model focuses only on culinary
water sales, reducing water use from the 2015 per capita of 229
gallons per capita per day. However, if water conservation occurs at a
faster rate than projected in our model, that would further reduce
revenues.

Early planned price
increases of $0.10 per
year will have a greater
impact than later price
increases.

Our revenue model
included water
conservation through
2065.

Further Surcharge Fee Increases Could Allow for More
Revenue Potential. Our analysis limited water rates to stated
increases planned by WCWCD. However, the district also charges a
surcharge fee of a $1.75 per month per connection in all cities served
and could increase this surcharge fee as Las Vegas has done. The
Southern Nevada Water Authority (SNWA) charges three different
surcharges that vary by use and meter size.
•

Reliability Surcharge – 0.25% of the total residential water bill

•

Commodity charge - $0.48 per 1,000 gallons

•

Infrastructure charge - $0.4306 charged daily, totaling just over
$13 a month in 2018

SNWA surcharges are currently much higher than WCWCD’s rate.
Increases in WCWCD’s surcharge would also increase future revenue
that is not affected by decreased use, providing steady revenue. Our
5

SNWA’s surcharges
are currently much
higher than WCWCD’s
surcharge.

Conservation Estimates

Conservation Estimate
Low
Baseline
High
Water Use Reduction
15%
20%
25%
Source: Lake Powell Pipeline Water Needs Assessment: Demand and Supply Update

submitted to FERC.

Office of the Utah Legislative Auditor General

- 23 -

6504

model accounts for revenue from water surcharges but the only
growth in this revenue is from additional connections added. We held
the monthly fee of $1.75 unchanged for the next 50 years. Increasing
the surcharge would increase potential revenue.
Property Taxes Provide a
Reliable Revenue Source
Over the past 20 years
total property values in
Washington County
have increased on
average by 8.8 percent
annually. We assume
an average of 4.31
percent over 50 years
in our model.

Property taxes provide a reliable source of revenue. Over the past
20 years, total property values in Washington County have increased
on average by 8.8 percent annually. Figure 2.7 shows the growth in
total property values for Washington County.
Figure 2.7 Washington County’s Total Property Values Have
Increased Nearly Five Times Since 1998. Washington County’s
growth in total property value has increased from $3.2 billion to
nearly $15.3 billion in 2018.

Source: Auditor Generated

Washington County’s
growth in total
property values has
increased nearly five
times since 1998.
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Washington County’s total property value has increased nearly five
times since 1998, totaling nearly $15.3 billion. Our models assume an
average annual growth of 4.31 percent over 50 years, well below the
average annual growth over the past 20 years. Growth in total taxable
property values will come from appreciation in property values and
new property growth. Figure 2.8 shows the yearly potential revenue
WCWCD can collect from property taxes over the next 50 years.
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Figure 2.8 WCWCD’s Yearly Potential Revenue from Property
Tax Increases Show Strong Growth. Property tax revenue has
the potential to increase to $110 million per year by 2065 according
to our baseline estimates (blue line).

Source: Auditor Generated

Figure 2.8 shows WCWCD’s estimated annual revenues from
property taxes starting at approximately $11.4 million in 2019 as the
rate is increased from the current 0.069 percent to approximately
$110 million at the maximum allowed rate of 0.1 percent in 2065. An
increase to the maximum rate would be an increase of just over $50 a
year on a house valued at $300,000 in Washington County. If
WCWCD can collect sufficient revenues with a rate below the
maximum, it would allow the rate to be increased during economic
downturns to provide the same revenue as the previous year. If
WCWCD relies on the property taxes generated at the highest
allowable rate, the district risks short-falls in the event of a downturn
when total taxable property amounts decrease. However, if total
property value growth continues for the next 10 years as it has for the
past 20 years, property tax revenues could increase faster than
projected in our model.

Office of the Utah Legislative Auditor General

An increase to the
maximum property tax
rate would be an
increase of just over
$50 a year on a house
valued at $300,000 in
Washington County.
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A Legislative Increase in the Maximum Allowed Property Tax
Rate Would Increase Potential Revenue. Currently, WCWCD can
charge a maximum property tax rate of 0.1 percent, which is a higher
tax rate than other water conservancy districts across the state can
charge. The Lower Colorado water conservancy districts, including
WCWCD, can charge a maximum rate of 0.1 percent while
conservancy districts in the rest of the state can charge a maximum rate
of only 0.04 percent. Our property tax revenue model is based on the
statutory maximum rate of 0.1 percent. If need arises, the Legislature
could decide to increase this rate. However, as noted, currently
WCWCD can charge a higher property tax than other water
conservancy districts.

Recommendations
1. We recommend that Washington County Water Conservancy
District consider a Lake Powell Pipeline repayment plan
considering the financial impact on taxpayers and water users
while generating enough revenue in the event of an economic
downturn.
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Chapter III
Pipeline Payback Uncertainties
Could Have Large Fiscal Implications
For the State
The 2006 Lake Powell Pipeline Development Act (LPPDA or act)
requires repayment of the pipeline preconstruction and construction
costs, but the repayment process described in statute leaves some
questions unanswered. For example, uncertainties include the
following:
•
•
•

Will the state be reimbursed the full cost to bond?
How will costs be divided among contracts?
How long will it be before repayment must be complete?

Answers to these questions could have an impact of billions in
potential repayments from the district to the state. We express no
opinion on how the repayment of the pipeline should be structured,
but the Legislature should consider clarifying some of these
uncertainties to exercise more financial control over state funds and
provide more direction for those planning the financing of the project.
If no action is taken the Board of Water Resources has rule making
authority.

How these questions
are answered could
have an impact of
billions in potential
repayments from the
district to the state.

Pipeline Payback Requirements Are Not
Fully Defined in Statute
The LPPDA leaves questions unanswered concerning repayment of
pipeline costs to the state. At our request, attorneys in the Office of
Legislative Research and General Counsel reviewed the language of
the act concerning repayment and concluded the following:
The absence of a definition for “reimbursable” costs
coupled with references to paying preconstruction and
construction costs and even operation, maintenance, repair,
and replacement costs creates ambiguity in determining
repayment obligations.(see Appendix A)

The Office of
Legislative Research
and General Counsel
reviewed the act and
says there is
“…ambiguity in
determining repayment
obligations.”

Including a definition of reimbursable costs in the statute would help
to clarify some passages in the act. However, other significant
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ambiguity remains. These uncertainties in the act’s repayment
requirements could seriously impact the state’s repayment revenues
and the district’s ability to pay. We specifically address three issues and
their financial impact:

If the statute is left
unchanged, these
uncertainties may
ultimately be answered
by the Board of Water
Resources.

•

It is unclear if including the state’s bond interest costs is
required as part of the district’s repayment. Including the state’s
bond interest costs could mean more than half a billion dollars
more in repayments from the district to the state.

•

It is unclear if project costs can be divided among contracts and
thus defer some costs to future repayments. If some project
costs cannot be deferred to future repayments, the district may
not be able to pay for the project.

•

There is no set limit when repayment must start on the last 30
percent of water. Without a set limit when the district must
begin repayment of the remaining principal, repayment of up
to 30 percent of pipeline costs might not begin repayment for
an indefinite period.

If the statute is left unchanged, these uncertainties will be addressed by
the Board of Water Resources (or board). The Legislature should
consider clarifying the act to answer these questions which would give
them more financial control over such large amounts of state funds.
State May Not Recover Millions Because Statute Does Not
Require that State Bonding Costs Be Repaid

On a twenty-year bond
at 3 percent interest
rate, the state will pay
nearly $620 million in
interest costs.

The act does not
specifically require
that the state’s
financing costs for the
original principal be
repaid.
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Because the LPPDA does not require that the state’s bond interest
costs be repaid, the state may not be repaid over a half billion dollars
in potential financing costs. Section 73-28-402 of the LPPDA
authorizes the board to contract with the districts to “…repay the
preconstruction and construction costs within 50 years from the date
of…the delivery of developed water to the district.” The act does not
specifically state that the state’s financing costs for the original
principal must be repaid. Assuming the preconstruction and
construction costs for the pipeline will be $2 billion and the district
plans to make a $200 million down payment, the state will then bond
for $1.8 billion. On a 20-year bond at a 3 percent interest rate, the
state will pay nearly $620 million in interest costs. In our opinion, the
act does not address the state’s financing costs, so the board may, but
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is not required to, include these costs as part of preconstruction and
construction costs.
As statute is currently written, it is possible the state will not be
repaid the interest cost. Accordingly, the inclusion of the state’s
financing costs in any repayment plan will have a large impact on the
districts’ total repayments. Therefore, the Legislature should consider
amending the statute to include the state’s bond interest costs in the
repayment of pipeline costs.

The Legislature should
consider including in
statute the state’s
bond interest costs as
part of the repayment
of pipeline costs.

Capitalization of Interest is Not Mentioned in Statute. While
the LPPDA does require the Board of Water Resources to set a
repayment interest rate on the Lake Powell Pipeline costs, it does not
specify whether interest costs should be capitalized. The capitalization
of interest adds interest costs for unpaid portions of the pipeline to the
principal amounts that the district would pay on. Since the district will
not make payments during the construction period and may not have
sufficient revenues early on to make straight line payments, the state
will carry the debt rather than investing the money or bonding for
other projects. These unpaid balances will be substantial during
construction and some may be carried by the state for many years
before the district begins repayment.
If interest is capitalized, depending on payment and capitalization
schedules, the amount that would be repaid by the district could
increase dramatically and negatively impact their ability to repay.
Payment structure three discussed in Chapter II shows that depending
on revenue estimates, WCWCD may have difficulty paying for the
pipeline if interest is capitalized. However, interest capitalization
would encourage faster repayment and maintain the buying power of
money that would otherwise decrease due to inflation. While DWRe
has not capitalized interest on state projects they have funded in the
past 30 years, the federal Bureau of Reclamation does charge and
capitalize interest during the construction of water projects for
municipalities. While we do not express an opinion on whether
interest should be capitalized, this is an important factor that should
be considered by policy makers.

If interest is
capitalized, depending
on payment and
capitalization
schedules, the amount
that would be repaid
by the district could
increase dramatically.

LPPDA’s Lack of Clarity for Repayment
Has Significant Financial Impact
Because there is ambiguity in the repayment process outlined in
statute, the Board of Water Resources may ultimately set the terms.
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The act gives the board authority to “…allocate project costs based on
the economic costs…” and grants the board authority to determine
terms of repayment, to “…establish prices for developed water…” and
“…establish a reasonable time period for the districts to offer to
purchase water.”
The Legislature could correct the uncertainty of repayment by
clarifying statute on the inclusion of state bond interest costs. In
Figure 3.1, we demonstrate the impact of including the state’s interest
costs in repayment and the impact of charging the district interest
once water is drawn for each block. In all three scenarios, the timing
of payments is the same and based on multiple contracts over 85 years,
as shown in Figure 3.3 in the next section. Repayment plans below
have up to three components of repayment: A. the original bond
amount; B. the state’s financing costs, and C. interest charged to the
district.
Figure 3.1 is a
simplified simulation
of repayment, not
expected
reimbursements.

Figure 3.1 Three Different Repayment Plans Have Vastly
Different Financial Outcomes for the State. Including state
borrowing costs and charging interest to the district have large
financial impacts on repayment. We take no position on these
repayment plans but provide this simplified simulation to show the
great variability in payment amounts due to uncertainty in terms.
Hypothetical
Repayment
Plan

1

2

3

Terms of
Repayment
A. Original bond
amount
B. State's
financing costs
C. 3% interest
charged district
A. Original bond
amount
C. 3% interest
charged district
A. Original bond
amount
B. State's
financing costs

Principal
Repaid by
District

State
Interest
Revenue

Sum of
Repayments
to State

$2.4 billion

$2.2 billion

$4.6 billion

$1.8 billion

$1.6 billion

$3.4 billion

$2.4 billion

$0

$2.4 billion

Source: Auditor Generated

Starting with an estimated original project cost of $2 billion minus
a $200 million down payment by the district, the state would bond for
$1.8 billion over 20 years. At a 3 percent interest rate on the bond,
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total interest costs to the state would be just under $620 million. In
hypothetical Plan 1, the state would not only require repayment of the
initial bond principal (A) but also the state’s financing costs of $620
million (B), totaling $2.4 billion in principal for the project. The
district would also pay interest (C) as water is drawn, as will be
explained in Figure 3.2. Over an 85-year repayment period, the state
would receive $4.6 billion from the district. In this plan, the state
would receive over $2.2 billion in interest payments on the $2.4
billion in total state costs.
In hypothetical Plan 2, the district would only pay the original
bond amount of $1.8 billion (A) and would be charged 3 percent
interest as water is drawn (C). Over the same 85-year repayment
period the state would receive just over $3.4 billion from the district.
Of the $3.4 billion in payments, $1.6 billion would be the interest
received by the state. This plan provides $1.2 billion less in total
repayments than would be received with Plan 1.
In hypothetical Plan 3, the district would pay the state’s original
bond (A) and financing costs (B) totaling $2.4 billion but would pay
no interest over 85 years as water is drawn. In this plan, the board
would not capture interest from the district. Though the Board of
Water Resources is required to “…charge a reasonable interest rate for
the unpaid balance of reimbursable preconstruction and construction
costs,” this plan is shown here to demonstrate the large effect that
charging no or low interest to the district would have on total
reimbursements.

The Board of Water
Resources is required
to “charge a
reasonable interest
rate for the unpaid
balance of
reimbursable
preconstruction and
construction costs.”

In our examples we used the maximum 20-year bond period as
allowed under the Utah Constitution, however the state typically does
not bond more than 15 years. Bonding for 15 years would reduce the
state’s bond interest costs on the LPP but increases yearly obligations.
Again, the examples in Figure 3.1 are simplified simulations, not
expected reimbursements from the district. They are included here to
demonstrate the impact that decisions to include the state’s financing
costs in repayment and charging interest to the district would have on
total reimbursements to the state. We recommend that the Legislature
consider clarifying in statute the repayment terms for state bond
interest costs for the Lake Powell Pipeline project.
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Statute Is Unclear How Costs Are to Be Divided
Among Multiple Repayment Contracts

The Division of Water
Resources and
WCWCD have detailed
their understanding of
the LPPDA concerning
repayment in formal
letters.

Because of LPPDA’s ambiguity for payback requirements, some
entities involved in the project have made their own interpretations of
the statute. The act requires that 70 percent of the available water in
the pipeline be contracted before construction starts and sets payback
requirements that differ from those required for the 30 percent of
water contracted after construction. The Division of Water Resources
(DWRe) and WCWCD have detailed their understanding of the
LPPDA concerning repayment in formal letters 6. Their interpretation
of the statute is diagrammed in Figure 3.2.
Figure 3.2 District LPP Repayment Understanding Developed
by Two Stakeholders. The following diagram explains WCWCD’s
and DWRe’s understanding of the LPPDA repayment process.

LPPDA requires that 70
percent of water be
contracted before
construction begins.

Source: Auditor Generated
6
Detailed in letters between WCWCD and DWRe on August 14, 2008 and
October 14, 2008
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To demonstrate the district’s and DWRe’s interpretation of the
act’s repayment plan, Figure 3.3 shows an example of five different
blocks of water with their timeline of repayment in corresponding
pipeline construction costs. In this graph, block colors correspond to
Figure 3.2. The LPPDA requires that 70 percent of the water available
through the pipeline be contracted prior to construction as shown by
the light and dark blue blocks.
Figure 3.3 LPP Possible Payback Scenario. For any blocks of
water (dark blue) that begin delivery and payback in the first 10
years from pipeline completion (shaded portion), WCWCD has up
to 50 years for payback. Any blocks of water (light blue) that are
part of the initial 70 percent that begin delivery and payback after
ten years have up to 50 years from pipeline completion to be paid
back.
Figure 3.3 is a
simplified payback
scenario that gives
examples of paying
back pipeline costs in
blocks.

Source: Auditor generated

Block C shows that the payback time for the first 70 percent of
contracted water must be paid off no more than 60 years after the
completion of the project. If less than the 70 percent of initially
contracted water is delivered within the first ten years, the act requires
any remaining water delivered to be repaid within 50 years of project
completion as shown with block D (light blue). Block E (shown in
green) is an example of a contract signed after completion of the
project. In this case, the water delivery and repayment does not start
until 35 years after completion of the pipeline and will not be paid off
until 85 years after project completion.

This pay-as-you-go
payback model that
allows for at least two
contracts and
separates costs by the
percent of water drawn
in blocks is assumed
by the district but not
clearly stated in
statute.

This pay-as-you-go payback model that allows for at least two
contracts and separates costs by the percent of water drawn in blocks is
assumed by the district but not clearly stated in statute. The Office of
Legislative Research and General Counsel reports the following:
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The statute is not clear as to whether there will be one or
multiple contracts for different portions of developed
water.…The Act is silent as to whether the original 70%
required to be contracted for under Section 73-28-202 is
treated differently from paying the remaining 30%. (see
Appendix A)
We agree with the Office of Legislative Research and General Counsel
that some LPPDA repayment requirements are not clear. We can find
no direct statement in statute between receiving delivery of a
percentage of total water and paying an equal percentage of total costs,
though that could be implied, as the district’s interpretation shows.
The repayment interpretation shown in Figure 3.3 is one way to
understand the statute, but a more simplified interpretation may make
it difficult for WCWCD to repay pipeline costs, as discussed next.
Possible Interpretation of LPPDA Repayment Requirements
Would Limit District’s Ability to Repay

An alternative
interpretation of the
act could require the
district to begin paying
70 percent or more of
all costs once water is
delivered soon after
project completion.

As we have mentioned in Chapter II, taking on repayment of large
portions of pipeline costs early on would be difficult for the district.
Since the Office of Legislative Research and General Counsel reports
that “the Act is silent as to whether the original 70% required to be
contracted for under Section 73-28-202 is treated differently from
paying the remaining 30 percent,” this opens the possibility for other
interpretations. An alternative interpretation of the act could require
the district to begin repaying 70 percent or more of all costs once
water is delivered soon after project completion.
Before pipeline construction begins, the LPPDA requires a
contract to be signed that will obligate the districts to purchase at least
70 percent of the water from the project. Utah Code 73-28-202 states
the following:
(1) Except as provided in Subsection (3), the board may
not expend money for construction costs for any
phase of the project until:
(a) the board has contracted with the districts for the sale
of at least 70% of the water developed by that phase
of the project;
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Further, Utah Code 73-28-402 requires contracts signed before
completion of the project, which would include the contract for 70
percent of the water, to be paid within a 50-year period once the
contracted water is delivered:
The board and each district shall establish by contract the
timing and amount of developed water to be delivered to
the district.
(2) If a contract was made before the project's
completion, the district shall repay the
preconstruction and construction costs within 50
years from the date of:
(a) the delivery of developed water to the district during the
first ten years after the project is completed; or
(b) the project’s completion for any developed water delivered
to the district after the tenth anniversary date of the
project’s completion
In our opinion, these statutes could be interpreted to say that once
water is delivered soon after completion of the pipeline, the district has
50 years to pay for the 70 percent of water it contracted prior to
construction. Since costs are not specifically attached to the percent of
water contracted, it is not clear how much of total costs must be paid.
If the district is required soon after construction to begin
repayment of 70 percent of pipeline costs, given the current model
they may have a difficult time making straight-line payments, as
demonstrated in Chapter II. Our concern is that the act’s ambiguity in
the repayment process could be interpreted such that it would be
difficult for the district to repay the pipeline costs. The Legislature
should consider clarifying statute as to whether pipeline costs can be
divided into separate repayment contracts and blocks to facilitate the
district’s ability to repay.
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Our concern is that the
act’s ambiguity in the
repayment process
could be interpreted
such that it would
difficult for the district
to repay the pipeline
costs.
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Statute Does Not Specify When the Final 30 Percent
Of Water Must be Contracted and Repaid

Unlike the first 70
percent of contracted
water, there are no
time limits when the
last 30 percent of water
must be contracted
and repaid.

Requiring a limited period for total payback of pipeline costs or
requiring that the payment of the remainder of pipeline costs must
begin by a specified period would further ensure all state costs are
eventually repaid. In Figure 3.3, scenario E represents a contract that
begins drawing water 35 years after completion of the pipeline.
Payback for this contract could last up to 50 years and, in this
example, the entire pipeline might not be completely paid off until 85
years after project completion. Unlike the first 70 percent of
contracted water, there are no time limits when the last 30 percent of
water must be contracted and repaid.
Though unlikely, the act leaves open the possibility that up to 30
percent of the water, thus possibly 30 percent of the costs of the
pipeline, may never be paid off. The Legislature should consider
establishing a time limit when repayment for the remaining 30 percent
of pipeline costs must begin.
U.S. Code Limits the Payback Period of all Water Supply
Construction Costs to 50 Years. The code allows up to 30 percent
of the costs of water projects to be allocated to future demand. It also
allows for “no payment need be made with respect to storage for
future water supply until such supply is first used, and no interest shall
be charged on such cost until such supply is first used.” However, the
code does not allow the interest-free period to exceed ten years and all
construction costs must be repaid within 50 years. Federal water
project payback requirements may have been used as a basis for the
LPPDA and should inform but need not limit the Utah Legislature
from pursuing a payback model for the LPP that is in the state’s best
interest.

Clarifying and Finalizing Repayment Terms
Would Facilitate Repayment Planning

A clearer
understanding on
payback expectations
would aid in designing
a funding model.
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Clarifying how costs can be divided among contracts, whether the
state’s interest costs will be reimbursed, and when the entire project is
expected to be paid off can aid the state and district in planning the
financing of the pipeline. As pipeline construction comes closer to its
start, the financing model to pay for the project will need to be
developed. A clearer understanding on payback expectations would aid
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in designing a funding model. If the Legislature chooses not to clarify
some questions in statute, then the Board of Water Resources should
act within its authority to formalize answers to the remaining
questions, as well as address other repayment concerns that affect
financing.
For simplicity, financing scenarios in this chapter assume that the
state would finance the entire cost of the project except for a down
payment from the district. However, other viable financing options
for the LPP are currently being considered:
•

Water Infrastructure Restricted Account (WIRA) Utah Code
73-10g-103: A portion of sales tax is deposited into the WIRA
that may be used for the development of the state’s
undeveloped share of the Bear and Colorado rivers. The WIRA
account is projected to accumulate $502 million by 2028.

•

Water Infrastructure Finance and Innovation Act (WIFIA):
This federal program, created by the U.S. Congress in 2014 to
provide low interest funding particularly for larger water
infrastructure projects, could be used to fund up to 49 percent
of the project.

•

Individual bonding by districts: Individual bonding by districts
would reduce the amount the state has to bond but may
require straight-line payments that would start when
construction begins, making it more difficult for the district to
afford.

By relying on several funding sources, the financial risks of the LPP
would be spread out, decreasing the state’s outlays and financing costs.
Clarifying and formalizing the pipeline repayment process would
provide certainty of expectations for the state and district. An example
of this is the expected amount of down payment by the district for the
pipeline. In a 2008 letter to the Division of Water Resources,
WCWCD wrote they were “…expecting to be able to make an initial
down payment of up to $200 million” for the LPP. Recent discussions
with WCWCD reveal they believe they could have up to $250 million
for a down payment if construction did not begin until 2025.
Knowing the expected amount of down payment allows the district to
plan for it and the state to know how much of the project will need to
be financed. The Board of Water Resources should formalize

Office of the Utah Legislative Auditor General

Besides state bonding,
other funding options
for the LPP are
currently being
considered.

Relying on several
funding sources would
spread out the
financial risks of the
LPP, decreasing the
state’s outlays and
financing costs.

The Board of Water
Resources should
formalize expectations
for those items they
have authority.
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expectations on down payments, potential interest rates, and other
factors so that state and district planners have better information when
planning the pipeline’s financing.

Recommendations
1. We recommend that the Legislature consider clarifying in
statute the terms for repayment including state bond interest
costs for the Lake Powell Pipeline.
2. We recommend that the Legislature consider clarifying in
statute how repayment costs can be divided among and within
repayment contracts.
3. We recommend that the Legislature consider clarifying in
statute final repayment time frames for outstanding pipeline
reimbursable costs.
4. We recommend that the Board of Water Resources clarify and
formalize the repayment process prior to funding for those
items over which they are given statutory authority for the
LPP.
5. We recommend that the Board of Water Resources clarify
down payment expectations for participating districts.
6. We recommend that the Legislature consider whether multiple
sources of funding for the Lake Powell Pipeline would be in
the best interests of the state.

- 38 -

A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline (August 2019)

6504

Appendix A
Office of Legislative Research and
General Counsel Legal Opinion

Office of the Utah Legislative Auditor General

- 39 -

6504

- 40 -

A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline (August 2019)

6504

PROTECTED DOCUMENT

PROTECTED DOCUMENT

Office
of the Utah
Legislative Auditor General
DO
NOT
DUPLICATE
DO NOT DUPLICATE

DO NOT DUPLICATE

- 41 -

6504

PROTECTED DOCUMENT

- 42
DO

PROTECTED DOCUMENT

A PerformanceDO
AuditNOT
of the Repayment
Feasibility of theDO
Lake NOT
Powell Pipeline
(August 2019)
NOT DUPLICATE
DUPLICATE
DUPLICATE

6504

PROTECTED DOCUMENT

PROTECTED DOCUMENT

DO
NOT
DO NOT DUPLICATE
Office
of the DUPLICATE
Utah Legislative Auditor General

DO NOT DUPLICATE

- 43 -

6504

- 44 -

A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline (August 2019)

6504

Agency Responses

Office of the Utah Legislative Auditor General

- 45 -

6504

- 46 -

A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline (August 2019)

6504

July 22, 2019
Kade Minchey, CIA, CFE
Auditor General
Office of the Legislative Auditor General
W315 State Capitol Complex
Salt Lake City, UT 84114
Dear Mr. Minchey,
We appreciate the legislative auditor’s efforts to prepare A Performance Audit of the
Repayment Feasibility of the Lake Powell Pipeline (audit). The auditors were professional,
responsive and thorough. We’re grateful for their work as well as the legislators who
initiated this analysis.
We are pleased that the audit confirmed that the Washington County Water Conservancy
District (district) can generate sufficient revenue to repay the Lake Powell Pipeline (LPP)
costs. The district has already initiated several mechanisms to ensure the financial viability
of this project. Those efforts include, but are not limited to:
•
•

•
•

Saving money for a project down payment, which is not required by statue;
Enacting a general capital financing strategy that allows for the systematic increase
of revenue (i.e., impact fees, water rates and property taxes) to generate additional
funding to reduce/repay project costs, without placing undue burdens on those who
pay the fees;
Creating an additional, secure revenue source (i.e., a monthly surcharge on each
water connection) that can be used to offset potential revenue deficiencies from
other funding sources; and
Completing an independent third-party analysis on the district’s current general
financing strategy and resulting revenue capacity, which was shared with the
Governor’s Executive Water Finance Board in 2018.

As the LPP project continues to progress, additional efforts will be made to reduce cost,
such as value engineering the final design and breaking the project into multiple
components to allow local contractors the opportunity to competitively bid services.
Additional information on the project’s costs will become available as the required
environmental Records of Decision are issued and the project advances to a final design.
We are committed to managing and reducing expenses to minimize borrowing costs and
potential financial impacts to taxpayers.

Office of the Utah Legislative Auditor General

- 47 -

WCWCD Response to A Performance to Audit of the Repayment Feasibility of the LPP – p. 2

While we appreciate the analysis on various hypothetical repayment scenarios listed on
page 10 of the report, it should be noted that the financing terms specified in the 2006 Lake
Powell Pipeline Development Act (act) are not based on straight-line payments nor does
the act require the capitalization of interest; therefore, payment structure two is the only
option that complies with statue.
Furthermore, the capitalization of interest is inconsistent with how the state has
historically financed projects and, as noted in the audit, is not contemplated by nor called
for in the act.
In addition, we appreciate the risk assessment performed by the auditors in identifying
potential scenarios in which the district may not be able to pay for the LPP, such as a
reduction in growth that may decrease planned revenue. While that is a potential risk, we
consider the greater and more likely risk to be growing faster than projected – as we have
done for the past 50 years – and having an inadequate water supply to support our
population and economy. Growing at a faster rate would increase planned revenue, which
is not stated in the audit. It is unclear why only the downside risk of population growth is
included in the audit, but the risk of faster growth and the potential for water resource
instability is omitted.
Every project funded by the state of Utah, including funds for education, roads, airports,
etc., shares similar financial risks as investments in water infrastructure. That said, unlike
investments in education and transportation, water projects are repaid. Suggestions that
water projects should be subject to additional conditions and/or repayment terms not
typical in other state financing endeavors are counterproductive. Certainly, if law makers
had intended to include such “special conditions,” they could have written those conditions
in the act. They chose not to; and, to add them after the fact, is inappropriate and
inconsistent with a plain reading of the statute.
As requested, we have reviewed the audit and are providing our feedback to both the
recommendations and report in general. Again, we are grateful for the opportunity to
respond and believe the audit and our accompanying response will be an important
resource for those considering the district’s ability to pay for the LPP. Our feedback is
outlined below.
District Response to Recommendations
We agree with the recommendation to prepare a formal repayment plan for the LPP once
the financing terms and costs are finalized, considering the financial impact on taxpayers
and water users while generating enough revenue in the event of an economic downturn.
This plan is already scheduled to be completed in advance of construction when the project
cost, interest rates, financing terms and other market factors are known.
We agree with the recommendations to clarify the terms for repayment, how repayment
costs can be divided among and within repayment contracts and the final repayment time
frame for outstanding pipeline reimbursable costs; however, we default to legislators on if
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this requires an additional statute or if this falls under the statutory authority given to the
Utah Board of Water Resources in the act. This effort should consider the formal
correspondence between the district and Utah Division of Water Resources (division), in
which some of these terms have already been clarified. The district has relied on these
determinations and has progressed with the project based on its reasonable interpretation
of the act and subsequent correspondence with the division that confirmed our
understanding. In addition, the Bureau of Reclamation’s (Reclamation) financing model
should be reviewed as it provided sample guidelines that legislators adopted in the act. For
example, the division of repayments (referred to as “block notices” by Reclamation) allows
for water to be paid in blocks as delivered, and the 50-year repayment timeframe from the
date of water delivery is also realized in Reclamation’s model.
We agree that it would be beneficial to formalize the repayment process, including any
expectation of a down payment, with the Board of Water Resources for items in which they
are given statutory authority. We anticipate this will be part of the formal repayment plan
previously mentioned and formalized in the contract with the state.
We agree with the recommendation that multiple sources of funding for the LPP should be
considered, but options that impose limitations and/or significantly increase project costs
should not be pursued as that is not in the best interest of those who will ultimately pay for
the project, much less, all those who will ultimately benefit from it.
District Response to Report
Introduction & Chapter 1
Pg. i and 1
• The audit reads: “The 2006 Lake Powell Pipeline Development Act (act) authorized
the state Board of Water Resources to build the Lake Powell Pipeline Project (LPP)
subject to funding.” The act itself reads “The board [of Water Resources] shall
construct the project as funded by Legislature.” The language used in the audit
questions if the project will be funded, whereas in the act considers how, not if, the
funding will occur.
Chapter 1
Pg. 5
• While population growth does drive the need for the LPP, having a second, more
reliable water supply is also critical. Most of Washington County’s residents are
dependent on a single water source of variable quantity and quality – the Virgin
River basin.

Office of the Utah Legislative Auditor General
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Chapter 2
Pg. 10
• As previously stated, the financing terms specified in the act are not based on
straight-line payments nor does the act require the capitalization of interest;
therefore, payment structure two is the only option that complies with statute and
the interpretation of that statue provided by the agency in authority. Payment
structure three is clearly inconsistent with both the act and interpretations of that
statute previously provided by the division.
The act, which was modeled after the Bureau of Reclamation’s financing terms,
allows the participating districts to take the water down in multiple blocks and
allocates a repayment period for each water block. This model allows for payments
to increase with growing revenue, and it equitably enables multiple generations of
water users to repay project costs, rather than burdening the current generation
with the full project cost. Clearly, the concept of building a water system solely for
people who live in a region today is illogical, as the people for whom the system
would be constructed would not reside in the area but for the presence of safe,
secure and sufficient water resource.
This interpretation of the payment scenario was confirmed in formal
correspondence between the district and the division. We have relied on this
interpretation in moving forward with the project.
Pg. 12
• The caption for Figure 2.1 reads that revenue is “sufficient to cover LPP payments
after 2039,” but does not clarify that is only based on the hypothetical straight-line
payment scenario one. The district’s ability to make LPP payments based on current
law (scenario two) indicates sufficient revenue to cover LPP payments in 2028, as
depicted in the figure, to coincide with the project’s anticipated completion date. It
is unknown why the caption only highlights the conditions under payment scenario
one.
Pg. 13
• Project delays may result in a higher cost due to inflation, but it also allows more
time to generate revenue for a down payment, which would reduce financing costs.
Pg. 14
• As a not-for-profit public agency, the district will continue managing revenue and
expenses to ensure adequate funds are available to secure, treat and deliver water
while meeting debt obligations without generating “large excess revenue.” The
district’s current capital financing strategy was developed to demonstrate capacity
if all revenue increasing mechanisms were employed to their full extent to cover the
costs of all current district project including, but not limited to, the LPP.
Adjustments will be made as needed to ensure an appropriate balance.

- 50 -

A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline (August 2019)

6504

WCWCD Response to A Performance to Audit of the Repayment Feasibility of the LPP – p. 5

•

6504

The audit reads that Utah code is “unclear as to the actual model of repayment.” This
is not the case. The act is not unclear relative to the model of repayment; the act is
silent as to the model of repayment. This and countless other details are left to the
administrative agency, in this case the Utah Division of Water Resources, to provide
a reasonable interpretation. They have provided such an interpretation, and the
district has relied upon it.

Pg. 15
• Funding for the district’s projects that will precede the LPP will not interfere with
project repayment or the anticipated down payment. The audit reports “projects
planned prior to 2028 totaling over $200 million.” Nearly half of the district’s $200
million-plus cash on hand at the end of 2018 will be used to fund these projects.
When possible, the district pays for projects upfront to minimize financing costs
and save taxpayers money.
Pg. 20
• The auditor correctly clarifies that the potential increase in water rates from $1.24
(2019 rate) to up to $3.84 (2045 rate) per 1,000 gallons is exclusive to the district’s
wholesale water rate. This is an important point because water users pay a blended
rate of district and municipal fees. A percent increase to the district’s wholesale rate
does not equate to an equal percent increase to the water user.
•

The auditor included retail water “base rates” in Figure 2.6 which is appropriate
given that is a cost to water users. While our municipal water rate tier structure
may be lower compared to the other listed desert cities, the base rates of our
municipal partners, which range from approximately $15 to $32, are comparable to
or higher than the listed cities.

Chapter 3
Pg. 27
• The concept of “full cost to bond” appears to contemplate opportunity cost of state
funds and capitalization of state interest costs, even when no interest cost is actually
borne by the state. We are unaware of anywhere in Utah’s municipal finance history
where the “full cost to bond” has been applied nor is this contemplated by the act.
The Office of the Legislative Fiscal Analyst, who establishes and balances the state’s
budget as directed by legislators, “[does] not measure a bill’s…non-fiscal impacts
like opportunity costs.”1

1

Utah State Legislature, Office of the Legislative Fiscal Analyst website: https://le.utah.gov/lfa/index.htm#
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- 51 -

WCWCD Response to A Performance to Audit of the Repayment Feasibility of the LPP – p. 6

While opportunity cost is rarely, if ever, considered, what is commonly considered
are the economic and fiscal benefits to the state, which include, but are not limited
to the following factors:
o Sales tax revenue supported by the LPP is estimated to generate more than
$9.4 billion between 2026 and 2060, 78% of which would inure to the state2
o Income tax revenue supported by the LPP is estimated to generate more than
$11 billion between 2026 and 20603
o Water from the LPP (based on conservative 2016 estimates) would annually
support approximately:
▪ 102,000 jobs4
▪ 106,000 businesses5
▪ More than $9 billion in personal income6
▪ Nearly $4 billion in wages and salaries7
▪ More than $9 billion in gross domestic product8
o In addition, there are one-time construction impacts to the economy. An
estimated $1 billion project in Washington County, UT would generate
approximately9:
▪ 10,000-plus jobs
▪ $425 million-plus in wages
▪ $1.5 billion-plus in economic output
As previously mentioned, state investments in water infrastructure are repaid. In
addition, several water infrastructure projects continue to generate annual state
revenue. For example, Quail Creek and Sand Hollow state parks, water storage
projects fully paid by water users in Washington County, return millions of dollars
in revenue to the state annually.
Pg. 29
• We appreciate the auditor’s note that the division has never capitalized interest on
state projects they have funded, meaning more than 1,000 water projects in Utah
have been funded without capitalized interest. In addition, the state has a tradition
of offering loans at a subsidized or low-interest rate. Given these well-established
traditions, it’s unclear why the LPP would be subject to different conditions that
would complicate funding for a project that would benefit the state.

The Economic and Fiscal Implications of Water Policy in Washington County, UT, June 13, 2018
The Economic and Fiscal Implications of Water Policy in Washington County, UT, June 13, 2018
4 U.S. Bureau of Labor Statistics
5 U.S. Bureau of Labor Statistics
6 U.S. Bureau of Economic Analysis
7 U.S Bureau of Labor Statistics
8 U.S. Bureau of Economic Analysis and the St. George Metropolitan Statistical Area, coterminous to
Washington County, UT
9 Water Stability in Washington County, UT: A Review of Economic, Fiscal and Development Impacts, 2013
2
3
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The audit reads “the federal Bureau of Reclamation does charge and capitalize
interest during the construction of water projects for municipalities.” To clarify,
Reclamation charges two types of interest: interest during construction (IDC) and
interest on investment (IOI). IDC is charged on construction costs quarterly and is
capitalized. When the construction is “substantially” complete, the costs, including
IDC are transferred to a “plant in service” capital account and depreciation begins.
At that point, Reclamation starts collecting payment and IOI, which is not
capitalized. IDC works like a construction loan when building a house, and IOI works
like a mortgage loan.
As indicated in the audit, “depending on payment and capitalization schedules, the
amount that would be repaid by the district could increase dramatically,” so if the
state is going to depart from historical precedent relative to capitalizing interest, it’s
critically important that the way that will be applied is clearly presented.
Pg. 36
• Based on the Kem C. Gardner’s 2017 population projections for Washington County,
which are significantly lower than actual historical and current growth rates, and
projected water demand, it is anticipated that the full 82,249 acre feet of water from
the LPP will be contracted and in use by the mid-2050s. We do not foresee a
scenario in which the district does not contract for and repay 100 percent of the
water.
Again, we express our appreciation to our legislators and the auditors involved in this
analysis. We’re grateful for the time and resources dedicated to this important topic and
look forward to additional discussions on the LPP financing and repayment as the project
continues to progress.
Respectfully,

Ronald W. Thompson
General Manager
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Zachary D. Renstrom
Deputy General Manager
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State of Utah
DEPARTMENT OF NATURAL RESOURCES
GARY R. HERBERT
Governor
SPENCER J. COX
Lieutenant Governor

BRIAN C. STEED
Executive Director

Division of Water Resources
ERIC L. MILLIS
Division Director

June 21, 2019
Kade R. Minchey, CIA, CFE
Auditor General
Office of the Legislative Auditor General
315 House Building State Capitol Complex
PO Box 145315
Salt Lake City, Utah 84114-5315
RE: Response to “Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline”
Mr. Minchey:
Thank you for the opportunity to respond to your Report Number 2019-05 “A
Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline.” We have
reviewed the report and have the following comments:
Chapter II Recommendation Responses: Based on Current Estimates, WCWCD
Has Potential to Generate Sufficient Revenue to Repay Pipeline (page 25)
Recommendation 1: We agree with the recommendation that, once LPP
project costs and financing terms are finalized, Washington County Water
Conservancy District consider a repayment plan that considers financial impact
on taxpayers and water users while generating enough revenue in the event of
an economic downturn. This will provide added surety that the project costs can
be repaid. Our understanding is that WCWCD has always planned on producing
such a repayment schedule after the design and financing plan are finalized.
Chapter III Recommendation Responses: Pipeline Payback Uncertainties Could
Have Large Fiscal Implications For the State (page 38)
Recommendation 1: We agree that the Legislature consider clarifying the
repayment terms. Considerations such as whether or not to include state bond
interest costs will affect the districts repayment amounts. The inclusion of state
borrowing costs has not been included in past projects funded by the Board of
Water Resources and would be a departure from past funding
practices.

1594 West North Temple, Suite 310, PO Box 146201, Salt Lake City, UT 84114-6201
telephone (801) 538-7230 • facsimile (801) 538-7279 • TTY (801) 538-7458 • www.water.utah.gov
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Recommendation 2: We agree that the Legislature consider clarifying how costs
are divided among repayment contracts. We believe the block repayment
concept will be critical to the successful repayment of the project, especially
during the first 15 years after project completion.
Recommendation 3: We agree that the Legislature consider clarifying the final
repayment timeframes. This could help ensure that the project repayment period
is reasonable for the Districts and the State.
Recommendation 4: We agree that the Board clarify and formalize the
repayment process for the LPP. It has always been our intention that when the
project is ready for financing, the Board would formalize the repayment process,
as authorized by statute.
Recommendation 5: We agree that the Board clarify the down payment
expectations for participating Districts. As you mentioned in your report, the
Division and Districts have planned on a 10% down payment, but this amount will
need to be reviewed and finalized by the Board to set clear and reasonable
expectations for the Districts.
Recommendation 6: We agree that the Legislature consider whether multiple
sources of funding for the LPP would be in the best interests of the state. We
currently have a consultant looking into possible financing options for large water
infrastructure projects like the LPP. The results of this study will be presented to
the Legislature after completion.

Thank you for the many hours spent by you and the audit team (Benn Buys,
August Lehman, and Tyson Cabulagan) to gain an understanding of this project that is
so important for Utah’s future. We are confident that implementing the
recommendations contained in your report will result in improvements to the project.

Sincerely,

Eric Millis, Director
Utah Division of Water Resources
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Colorado River Basin
Water Supply and
Demand Study
In December 2012, the Bureau of Reclamation and
agencies representing the seven Colorado River
Basin States completed the Colorado River Basin
Water Supply and Demand Study (Study). Conducted with participation and input from a broad
range of stakeholders throughout the Basin, the
purpose of the Study was to define future imbalances in water supply and demand in the Basin
through the year 2060, and to develop and analyze
options and strategies to resolve those imbalances.
The Colorado River and its tributaries provide water
to nearly 40 million people for municipal use, supply
water to irrigate nearly 5.5 million acres of land,
and is the lifeblood for at least 22 federally recognized tribes, 7 National Wildlife Refuges, 4 National
Recreation Areas, and 11 National Parks.

Authorized by the 2009 SECURE Water Act,
the Study analyzed future water supply and demand scenarios based on factors such as projected
changes in climate and varying levels of growth in
communities, agriculture and business in the seven
Basin States of Arizona, California, Colorado, New
Mexico, Nevada, Utah, and Wyoming.

Study Approach and Projected
Range of Water Supply and
Demand Imbalances
The amount of water available and changes in the
demand for water throughout the Basin over the
next 50 years are highly uncertain and dependent
upon a number of factors. The potential impacts
of future climate variability and climate change
further contribute to these uncertainties. A scenario
planning process was used to guide the development of scenarios that provide a broad range of
future water supply and demand projections, resulting in four scenarios related to future water supply

The Colorado River Basin is one of the most critical sources of water in the western United States
and Mexico. It is widely known that the Colorado
River, based on inflows observed over the
last century, is over-allocated and supply
Historical Supply and Use and Projected Future
and demand imbalances are likely to be
Colorado River Basin Water Supply and Demand
exacerbated in the future.
Reclamation considered the needs of
Basin resources that are dependent upon
a healthy river system, including water
for municipal, industrial, and agricultural
use; hydroelectric power generation;
recreation; fish and wildlife and their
habitats; water quality including salinity; flow and water-dependent ecological
systems; and flood control, all under a
range of conditions that could occur over
the next 50 years.

6504
and six scenarios related to future water demand.
The range of the projected future water supply and
demand in the Basin, as determined through the
scenario process, is shown above. Without additional future water management actions, a wide
range of future imbalances is plausible primarily due to the uncertainty in future water supply.
Comparing the median of water supply projections
against the median of the water demand projections
(medians are indicated by the darker shading), the
long-term projected imbalance in future supply and
demand is about 3.2 million acre-feet by 2060. The
imbalance, however, can be much greater (or less)
under any one of the multiple plausible future
supply and demand scenarios.
The Study confirmed that the Colorado River Basin
faces a range of potential future imbalances between
supply and demand. Addressing such imbalances
will require diligent planning and cannot be resolved through any single approach or option.

Opportunities to Resolve
Supply and Demand Imbalance
To identify a broad range of potential options to
resolve water supply and demand imbalances, input
from Study participants, interested stakeholders,
and the general public was solicited for consideration in the Study. Over 150 options were received
and were organized into 4 groups: 1) those that
increase Basin water supply, 2) those that reduce
Basin water demand, 3) those that focus on modifying operations, and 4) those that focus primarily on
Basin governance and mechanisms to implement
options. Despite the submission of several options
that may ultimately be considered too costly or
technically infeasible, the Study explored a wide
range of options with the goal of ensuring that all
viable options were considered.
Recognizing no single option will be sufficient to
resolve future projected supply and demand imbalances, groups of options, called portfolios, were
developed to reflect different adaptive strategies.
Each of the portfolios consisted of a unique combination of options that were considered to address
Basin resource needs that may exist under future
combinations of supply and demand.
Commonalities amongst the portfolios included
large agricultural and municipal and industrial
conservation, and most portfolios included reuse

options. Differences among portfolios were apparent in terms of cost and performance when focusing on future conditions that are particularly stressing to the Basin. The total annual cost, in 2012
dollars for implementing the portfolios ranges from
approximately $3.6 billion to 5.8 billion in year
2060 when considering the more severe futures
projected by climate models.

Next Steps
The Study’s portfolio exploration demonstrated
that implementation of a broad range of options can
reduce Basin resource vulnerability and improve
the system’s resiliency to dry hydrologic conditions
while meeting increasing demands in the Basin and
adjacent areas receiving Colorado River water.
The Study indicates that targeted investments in
water conservation, reuse, and augmentation projects can improve the reliability and sustainability
of the Colorado River system to meet current and
future water needs.
Ultimately, the Study is a call to action. There are
several areas where next steps should be taken:

•

•

•
•

Uncertainties related to water conservation,
reuse, water banking, and weather modification
concepts must be resolved in order to adequately implement these options.
Costs, permitting issues, and energy availability issues relating to large-capacity augmentation projects need to be improved through
feasibility-level studies
Opportunities to advance and improve the
resolution of future climate projections should
be pursued.
A study of issues related to tribal water use
will be conducted by Reclamation and the Ten
Tribes Partnership.

As projects, policies, and programs are developed,
consideration should be given to those that provide
a wide-range of benefits to water users and healthy
rivers for all users.
A process began in May 2013 to move forward
with the first phase of these steps that build on findings for critical next investigations described in the
Study. This process includes stakeholders throughout the Basin and will build on the collaborative
approach demonstrated in the Study.

For additional information on the Study, including the final Study reports, visit us online at:
http://www.usbr.gov/lc/region/programs/crbstudy.html
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(Filed:
(Filed:
(Filed:
(Filed:
(Filed:
(Filed:
(Filed:
(Filed:
(Filed:
(Filed:
(Filed:

01/28/1987)
01/28/1987)
01/28/1987)
01/28/1987)
01/28/1987)
01/28/1987)
01/28/1987)
01/28/1987)
06/02/1987)
01/06/1988)
04/07/1988)
08/12/1988)
12/07/1988)
04/20/1989)
01/24/1990)
08/13/1990)
11/28/1990)
08/28/1991)
01/18/2002)
11/19/2002)

Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired
Expired

Stock Company
Stock Companies associated with this water right:
Central Utah Water Conservancy District - Company (Base) Water Right

Owners
Name: USA Bureau of Reclamation (Public Water Supplier)
Address: ATTN: Water Rights Specialist

302 East 1860 South
Provo, UT 84606-7317

Interest:

Remarks:

General
Type of Right: Application To Appropriate
Quantity of Water: 499927.46 ACFT

Source of Info.: Certificate

Status: Certificated

Source: Duchesne River System
County: Duchesne
Common Description: Western Uinta Drainages
Proposed Determin. Book: 43-

Map:

Land Owned by Applicant: No

County Tax Id#:

Publication Date:

View More

Dates
Filing:
Filed: 11/19/1964
Priority: 11/19/1964

Decree/Class:

Advertising:
Protested: Not Protested

Protest End Date:

Hearing Held:

Approval:
State Engineer Action: Approved

Action Date: 06/17/1965

Certification:
Proof Due Date: 06/30/2015
Certificate Date: 05/15/2019

Points of Diversion

Lapsed, Etc. Date:

Lapsed Letter Date:

View Map

Points of Diversion - Surface
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(1) S 70 feet E 2660 feet from NW corner, Sec 20 T 1N R 9W USBM
Diverting Works: Wolf Creek Diversion Dam
Source: Wolf Creek / Aproximate capacity of 30 cfs
Elevation:
UTM: 505839.257, 4480424.297 (NAD83)
(2) S 272 feet E 4 feet from NW corner, Sec 21 T 1N R 9W USBM
Diverting Works: Twin Creek Diversion Dam
Source: Twin Creek / Approximate capacity of 5 cfs
Elevation:
UTM: 506633.933, 4480364.746 (NAD83)
(3) N 1675 feet W 2117 feet from SE corner, Sec 27 T 1N R 10W USBM
Diverting Works: West Fork Diversion Dam
Source: West Fork Duchesne River / Approx cap of 300 cfs
Elevation:
UTM: 499570.893, 4477749.389 (NAD83)
(4) S 526 feet W 1117 feet from NE corner, Sec 20 T 2N R 7W USBM
Diverting Works: Upper Stillwater Dam
Source: Rock Creek
Elevation:
UTM: 525507.979, 4489930.486 (NAD83)
(5) N 1460 feet E 1334 feet from SW corner, Sec 20 T 2N R 7W USBM
Diverting Works: South Fork Diversion Dam
Source: South Fork Rock Creek / Approx capacity of 100 cfs
Elevation:
UTM: 524642.081, 4488927.787 (NAD83)
(6) S 910 feet E 1166 feet from NW corner, Sec 25 T 2N R 9W USBM
Diverting Works: Hades Creek Diversion Dam
Source: Hades Creek / Approximate capacity of 35 cfs
Elevation:
UTM: 511795.743, 4488188.387 (NAD83)
(7) N 1188 feet W 1568 feet from SE corner, Sec 06 T 2S R 10W USBM
Diverting Works: Currant Creek Dam
Source: Currant Creek
Elevation:
UTM: 495449.235, 4464564.517 (NAD83)
(8) S 828 feet W 220 feet from NE corner, Sec 19 T 2S R 10W USBM
Diverting Works: Layout Creek Diversion Dam
Source: Layout Creek Approximate capacity of 20 cfs
Elevation:
UTM: 495858.753, 4460736.01 (NAD83)
(9) S 433 feet W 1302 feet from NE corner, Sec 11 T 3S R 5W USBM
Diverting Works: Knight Diversion Dam
Source: Duchesne River / Approximate capacity of 300 cfs
Elevation:
UTM: 549942.582, 4454636.244 (NAD83)
(10) N 88 feet E 1302 feet from W4 corner, Sec 27 T 3S R 5W USBM
Diverting Works: Starvation Dam
Source: Strawberry River
Elevation:
UTM: 547554.428, 4449132.081 (NAD83)
(11) S 2558 feet W 2710 feet from NE corner, Sec 05 T 3S R 10W USBM
Diverting Works: Water Hollow Diversion Dam
Source: Water Hollow / Approximate capacity of 20 cfs
Elevation:
UTM: 496712.845, 4455367.201 (NAD83)
(12) N 3953 feet E 513 feet from SW corner, Sec 16 T 4S R 10W USBM
Diverting Works: Soldier Creek Dam
Source: Strawberry River
Elevation:
UTM: 497725.894, 4442892.111 (NAD83)
Points of Rediversion
(1) S 1000 feet W 40 feet from N4 corner, Sec 25 T 5S R 1W SLBM
Diverting Works: Utah Lake Dam near Lehi
Source: Duchesne River System Water
Elevation:
UTM: 423836.437, 4468042.969 (NAD83)
Stream Alteration Required: No

Water Uses

View Map

View Use Data

Water Use Group Number: 216829
Water Rights Appurtenant to the following use(s): 43-3822(CERT),
Municipal: Central Utah Water Conservancy District
Acre Feet Contributed by this Right for this Use: 499927.46

Prd of Use: 01/01-12/31

Other: Recreation incidental to other project uses.
Acre Feet Contributed by this Right for this Use: 0

Prd of Use: 01/01-12/31

Use Totals - for 1 group
Use Type
Municipal:
Other:

Sole Supply Total
499927.46 acft
0 acft

Group Total
-

Other Comments
The major works associated with this complex Federal Project are complete. A
total of 889,600 acre-feet of new storage has been built under this
appropriation. The Strawberry Reservoir enlargement increases storage in that
reservoir, which was initially built as part of the Strawberry Valley Project
with a capacity of 283,000 acre-feet and completed in 1913.
Under Application to Appropriate Number 43-3822 (A36639), a series of tunnels,
conduits and reservoirs, known as the Strawberry Aqueduct, were constructed
from the Upper Stillwater Reservoir on Rock Creek southwesterly along the
Uinta Mountains to Strawberry Reservoir, a distance of about 37 miles. This
aqueduct intercepts and diverts water from various streams. Groundwater was
also intercepted during construction and consistent with reasonable
construction and maintenance practices, some groundwater incidentally becomes
part of the water collected and used by the project.
Consistent with the various agreements and Congressional acts authorizing the

mhtml:file://C:\Users\antonioj\Desktop\LPPComments\LPP Coalition Jane Whalen Citation... 9/8/2020

43-3822 WRPrint - Utah Division of Water Rights

Page 3 of 6

6504
project, water is released to streams by some project features and recaptured
in Starvation Reservoir. Water is also released by project features for
contracted use downstream and rediverted using existing structures of the
various contract holders. Water may also be delivered in some instances
directly to customers through pipelines connected to the project. This
certificate includes all the water diverted by the Strawberry Aqueduct
Collection System, the Knight Diversion Dam, the Strawberry Reservoir
Enlargement, and Starvation Reservoir.
Strawberry Reservoir is used as a key feature of the project to deliver water
out of the Colorado River Drainage to the Wasatch Front. The Syar Tunnel
Inlet located S1260 E3550 from the NW Corner of Section 1, T4S, R12W USBM is
located within the reservoir and controls releases through the Syar Tunnel
System and Strawberry Tunnel, delivering water to the existing Strawberry
Valley Project and new deliveries under the Central Utah Project. The Central
Utah Project diverts, stores, transports, exchanges and delivers project water
through a complex system. Water is transported using features of the project
and natural stream channels to deliver project water to water users and to
move water between project facilities. Water delivered to Utah Lake is
exchanged for Provo River water stored in Jordanelle Reservoir under Exchange
Applications Numbered E398 and E399.
Operations data is collected by Central Utah Water Conservancy District
(CUWCD) on a continuous basis, is shared with the local river commissioners
and provided electronically to the Division of Water Rights. The project plan
for beneficial use is included in the Definite Plan Reports for the Central
Utah Project and assumes storage of up to the 499,927.46 acre-feet of water
will be appropriated as it may be available. The USA Bureau of Reclamation
will divert and store all available water up to the limit of the water
appropriated for project purposes under Water Right 43-3822 (A36639).

Reservoir
Reservoir/Storage Name: Currant Creek Reservoir
Capacity: 17207 acre-feet
Dam Height: 133 feet

Area
Sec 31 T
Sec 36 T
Sec 06 T

1S R 10W USBM
1S R 11W USBM
2S R 10W USBM

Dam Number:
Area Inundated: 286 acres
From: 01/01 to 12/31, inclusive

North West Quarter
NW NE SW SE
X
X

X

X

North East Quarter
NW NE SW SE

X

X

Reservoir/Storage Name: Starvation Reservoir
Capacity: 188890 acre-feet
Dam Height: 162 feet
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Dam Number:
Area Inundated: 17163 acres
From: 01/01 to 12/31, inclusive

North West Quarter
NW NE SW SE
X
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X
X
X

X
X
X

X
X

X
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X
X
X
X
X

Reservoir/Storage Name: Strawberry Reservoir Enlargement
Capacity: 1172600 acre-feet
Dam Height: 251 feet

Area

X

South East Quarter
NW NE SW SE
X
X
X
X
X
X

Dam Number:
Area Inundated: 3310 acres
From: 01/01 to 12/31, inclusive
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Dam Number:
Area Inundated: 314 acres
From: 01/01 to 12/31, inclusive
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Reservoir/Storage Name: Upper Stillwater Reservoir
Capacity: 35253 acre-feet
Dam Height: 195 feet

Area

X

X

North East Quarter
NW NE SW SE
X
X
X

X

X

South West Quarter
NW NE SW SE
X
X
X
X

South East Quarter
NW NE SW SE
X
X
X

X

X

X

X

Small Dam Required? No

Segregation History

mhtml:file://C:\Users\antonioj\Desktop\LPPComments\LPP Coalition Jane Whalen Citation... 9/8/2020

43-3822 WRPrint - Utah Division of Water Rights

Page 5 of 6

6504
This Right was Segregated from: - , with Appl.#:, Approval Date: / / under which Proof is to be submitted.
This Right as
originally filed:

Flow
In
CFS

AND/ Quantity
OR/
In
BLANK Acre-Feet
500000.0

Irrigated
Acreage
99999.0

Stock
(ELUs)

Water Uses
Domestic
(EDUs) Municipal

Acre-Feet
Mining
Power

Other

Acre-Feet
Mining
Power

Other

Sole supply acreage assumed to be 100,000 acres.
The following Water Rights have been Segregated from 43-3822:
(1)

WrNum: 43-10258
[0.062]
[2]
ApplNum: A36639f
Name: USA Bureau of Reclamation
Filed:
Comment: For use by 100 persons at a Youth Conservation Corps camp.

(2)

WrNum: 43-10259
[0.015]
OR
[1]
ApplNum: A36639g
Name: USA Forest Service
Filed:
Comment: 50 camp units and 40 days use parking stalls.

(3)

WrNum: 43-8990
[0.29]
OR
ApplNum: A36639a
Name: USA Bureau of Reclamation
Filed: 05/29/1981
Comment: Campground Units

[19.8]

[2]

(4)

WrNum: 43-8991
[0.067]
OR
ApplNum: A36639b
Name: USA Bureau of Reclamation
Filed: 05/29/1981
Comment: Campground Units

[4.23]

[0.25]

(5)

WrNum: 43-8992
[0.067]
OR
ApplNum: A36639c
Name: USA Bureau of Reclamation
Filed: 05/29/1981
Comment: Campground Units

[2.21]

[0.5]

(6)

WrNum: 43-8993
[0.45]
OR
ApplNum: A36639d
Name: USA Bureau of Reclamation
Filed: 05/29/1981
Comment: Campground Units

[29.3]

[2]

(7)

WrNum: 43-9257
[0.03]
OR
[6]
[0.5]
ApplNum: A36639e
Name: USA Bureau of Reclamation
Filed: 07/29/1982
Comment: Visitor`s Center, DWR Fish Stripping Station, & Water User`s Facility.

(8)

WrNum: 43-10366
[5]
ApplNum: A36639h
Name: USA Bureau of Reclamation
Filed: 09/18/1992
Comment: To be transferred to USDA Forest Service for their use in Syar Pond.

(9)

Adjustment
ApplNum:

+0.9811

Adjustment based on Proof and Certificate
Filed: 05/16/2019
Comment:
This Right as
currently calculated:

Flow
In
CFS
0.0001

Quantity
In
Irrigated
Acre-Feet Acreage
499932.46 99991.75

Stock
(ELUs)

Water Uses
Domestic
(EDUs) Municipal

Exchanges Based On This Water Right (6)
Exchange Number
E401
E621
E759
E1966
E5068
E5690

Filed On
03/18/1971
03/06/1973
04/01/1974
09/08/1981
12/18/2008
06/27/2017

Contract Number

06WC40820

Status
Acre-Feet
Unapproved
Approved
1
Approved
1
Unapproved
42000
Approved
26
Approved
234
Total Acre-Feet for all approved/perfected Exchanges: 262

Extensions
Proof Due: 06/30/2003

Filed: 06/26/1998

Advertising:
Publication Began:

Publication End:

Newspaper:
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07/21/1998
Protested
and
Protested:
Hearing
Not Held

07/28/1998
Hearing Held:

Uintah Basin Standard
Protest End Date: 08/17/1998

Approval:
SE Action: Approved

Action Date: 03/11/1999

Memo Decision: No
Proof Due: 06/30/2008

Filed: 06/27/2003

Advertising:
Publication Began: 08/19/2003
Protested:

Publication End: 08/26/2003

Not
Protested

Hearing Held:

Newspaper: Uintah Basin Standard
Protest End Date: 09/15/2003

Approval:
SE Action: Approved

Action Date: 10/14/2003

Memo Decision: No
Proof Due: 06/30/2013

Filed: 06/16/2008

Advertising:
Publication Began: 07/01/2008
Protested:

Publication End: 07/08/2008
Hearing Held:

Newspaper: Uintah Basin Standard
Protest End Date: 07/28/2008

Approval:
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SUPPORTING MATERIAL
CRWAS Project Documents
Phase I of the CRWAS includes a series of interim documents covering a wide range of topics
to support development of this report. These interim documents include the CRWAS Phase I
Scope of Work, Technical Memoranda, Modeling Briefs, Presentations, and Newsletters. They
are available on the CWCB website (http://cwcb.state.co.us) for readers interested in more
detailed information on Study background, technical approach, and results.
CRWAS Comment / Response Matrix
The CWCB and CRWAS team greatly appreciates the consideration, communication, and
comments provided by multiple entities during their review of the March 22, 2010 Draft CRWAS
Phase I Report. The written comments received during the Study’s public review period (March
22, 2010 – July 21, 2010) were reviewed and considered by the CRWAS team to guide
refinements of the work and to provide stakeholders with a better understanding of the Study.
Public comment letters and the corresponding public comment / response matrix associated
with the Draft CRWAS Phase I Report are available on the CWCB website
(http://cwcb.state.co.us).
CRWAS is based on the best data, science, techniques, and tools that are reasonably available
and useful to meet Study objectives. The Study presents a valuable body of knowledge for
stakeholders and State agencies for on-going water planning and management activities. The
CWCB is continuing its public and stakeholder outreach meetings and workshops, refinements
to its computer models and analyses, and consideration of future CRWAS activities.
CRWAS Data Viewer
A large portion of the CRWAS work was based on water resources modeling using tools in the
Colorado Decision Support System (CDSS), including its surface water model, StateMod. The
standard utility for working with StateMod data, TSTool, is the most appropriate tool for
performing analysis with model output and extracting modeling time series input. However,
TSTool requires a significant learning curve for efficient use. It became clear through public
input that Colorado water stakeholders would benefit from a more user-friendly CRWAS data
viewing tool. Therefore, the CRWAS team developed the “CRWAS Data Viewer” to provide an
interface to view and download CRWAS StateMod results. The CRWAS Data Viewer is a simple
alternative for:
•
•
•
•

Exploring CRWAS model locations on an interactive Google Map,
Quickly comparing data from different CRWAS modeled scenarios,
Comparing CRWAS data for user-selected locations, parameters, and scenarios,
Downloading a subset of CRWAS model data.

The CRWAS Data Viewer may be used from any computer with an internet connection and a
modern browser (released 2010 or later), without the need to download and learn new software.
The CRWAS Data Viewer (and corresponding User Manual) is available on the CWCB website
(http://cwcb.state.co.us).
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CDSS Model Documentation
The CRWAS was able to take full advantage of the previous development of CDSS modeling
tools (e.g., StateMod and StateCU). The extensive CRWAS public outreach through Basin
Roundtable (BRT) meetings, IBCC meetings, and modeling workshops also provided an
opportunity to enhance the existing model data sets for the CDSS. CDSS background and
development activities are described in multiple documents including:
•

•

CWCB website (http://cwcb.state.co.us)
o CRWAS Task 4.1 Technical Memorandum – Overview of the CDSS / Modeling Briefs
o CRWAS Task 4.4 Technical Memorandum – Recommended Model Refinements
CDSS website (http://cdss.state.co.us/)
o StateMod and StateCU Basin Information Reports and User Manuals

Acronyms
AF
AG
ASCE
BRT
CCTAG
CDSS
CIR
CRDSS
CRSP
CRSS
CRWAS
CWCB
CWRRI
DMI
DNR
DWR
ET
GAO
GCM
GHG
HydroBase
IBCC
IPCC
IPPs
JFRCCVS
LLNL
M&I
MAF

Acre Feet
Attorney General
American Society of Civil Engineers
Basin Roundtables
Climate Change Technical Advisory Group
Colorado Decision Support System
Crop Irrigation Requirement
Colorado River Decision Support System
Colorado River Storage Project
Colorado River Simulation System
Colorado River Water Availability Study
Colorado Water Conservation Board
Colorado Water Resources Research Institute
Data Management Interface
Department of Natural Resources
Division of Water Resources
Evapotranspiration
Government Accountability Office
Global Climate Model (also General Circulation Model)
Greenhouse Gas
State of Colorado's Relational Database
Interbasin Compact Committee
Intergovernmental Panel on Climate Change
Identified Projects and Programs
Joint Front Range Climate Change Vulnerability Study
Lawrence Livermore National Laboratory
Municipal and Industrial
Million Acre Feet
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MLR
NHMC
NOAA
PC
RISA
RMRS
SCS
SCU
SRES
StateCU
StateMod
TR-21
TSTool
UCRC
USBR
USDA
USFWS
USGS
VIC
WCRP
WWA

Multiple Linear Regression
Non-Homogeneous Markov Chain
National Oceanic and Atmospheric Administration
Principal Component
Regional Integrated Sciences and Assessments
Rocky Mountain Research Station
Soil Conservation Service
Santa Clara University
Special Report on Emissions Scenarios
State of Colorado's Consumptive Use Model
State of Colorado's Stream Simulation Model
Technical Release 21
Time Series Tool
Upper Colorado River Commission
United States Bureau of Reclamation
United States Department of Agriculture
United States Fish and Wildlife Service
United States Geological Survey
Variable Infiltration Capacity (Model)
World Climate Research Program
Western Water Assessment

Where to find more detailed information:
A glossary of standard terms related to water resources, water rights, paleohydrology, and
climate change topics is provided in CRWAS Task 3.1 – Glossary of Terms, available at:
http://cwcb.state.co.us.
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EXECUTIVE SUMMARY
Phase I of the Colorado River Water Availability Study (the Study or CRWAS) provides an
unprecedented foundation for water resources planning in Colorado. The Study, which began in
2008, combines the data and models developed by the CWCB and the Division of Water
Resources over the last 15 years with new information on past droughts and wet spells and
possible future changes in climatic conditions to produce the most comprehensive look to date
at the Colorado River water supply in our State. Phase I of the Study provides a strong
foundation for subsequent work, which will examine water availability for future water supply
projects and for additional non-consumptive water needs. The Study is guided by extensive
public involvement and provides a transparent examination of complex water management
issues and the data, science, and computer tools applied to assess these issues. With the
publication of this report and the launch of the CRWAS on-line data viewer, Colorado’s water
community can now fully utilize this Phase I assessment of water availability for our current
supply systems and levels of water demands. State agencies and Colorado River stakeholders
can now prepare for further assessments of water management strategies to meet future
demands and investigate the risks associated with each of them.
Background and Objectives
Study Authorization
Colorado faces increasing demands on its water supply for both traditional consumptive uses
(such as agriculture, municipal, industrial, and commercial uses) and for non-consumptive uses
(such as environmental and recreational needs). Population growth; recent drought; oil, gas,
and mineral development; and potential climate change broaden our concerns about the
adequacy of Colorado’s water supplies. Responding to these concerns, the Colorado General
Assembly authorized the CRWAS through Senate Bill (SB) 07-122 and House Bill (HB)
08-1346. These bills direct the CWCB to conduct the Study: (1) in collaboration with the
Interbasin Compact Committee (IBCC) and the State’s river BRTs, and (2) with consideration for
current and potential future in-basin consumptive and non-consumptive needs. These two
directives led to broad-based and transparent public input, expanding the discussion from
traditional types of consumptive water use to encompass environmental, recreational, and
aesthetic uses of water.
A Study Team led by AECOM and including AMEC Environment & Infrastructure, Canyon Water
Resources, Leonard Rice Engineers, Inc., and Stratus Consulting began work in late 2008,
leading to a first draft of this report in March 2010. Recognizing the importance and interest in
the Study, the CWCB set a 4-month public comment period and conducted extensive additional
public outreach and technical analysis to respond to the broad range of comments received. To
date, more than 60 public presentations and workshops about the CRWAS have been held with
various groups including the CWCB’s Board of Directors, IBCC,Basin Roundtables (BRTs),
Colorado Water Congress, and many others. The input and direction received from broadranging interests refined the focus and approach of the Study. It now provides more relevant
and responsive information to Colorado water users, managers, policy makers, and
stakeholders about current and potential future hydrologic conditions in the Colorado River
tributaries that sustain our State’s critical economic sectors and natural ecosystems. The Study
is a source of useful water management information, but it is not intended to prescribe policies.
Each organization, agency, and individual can interpret the Study results from its own
perspective, considering its own assessment of the possible future conditions, its role in water
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management, the resources it has to adapt to alternative potential future conditions, and its
tolerance for risk.
Study Phasing
Working closely with the IBCC, the CWCB is conducting the Study in multiple phases. Phase I
(the subject of this report) is an assessment of water availability based on existing levels of
water use (see Figure ES-1). For Phase I, the analysis of water availability focuses on current
levels of water demands served by water rights now in use (“perfected” or “absolute” water
rights). Phase I also focuses on interpretations of current operating and management practices
for water diversion, storage, and conveyance facilities. For example, in scenarios where
potential changes in climate conditions could affect the magnitude of water demands served by
current water rights and irrigation systems, Phase I allows for the diversion of water up to the
decreed maximum in the current water right. The difference between the crop’s needs under
new climate conditions and water diverted under the Phase I simulations is reported as a
shortage.

Figure ES-1 – CRWAS Phasing
The process of defining the potential future water demands , both consumptive and nonconsumptive, that will be analyzed in subsequent phases of the CRWAS is currently underway
through the State’s IBCC processes coordinated by the CWCB. The primary focus of future
phases will likely be to simulate the hydrologic effects of the various water demand scenarios,
water supply portfolios, and potential changes to existing project operation. Subsequent phases
will lay the foundation for individual or collective assessments of risk and potential strategies to
manage or minimize risk. Regardless of the scope of future phases, the information, tools, and
modeling results from Phase I will continue to support a broad range of CWCB programs and
responsibilities, including continuing assessments of:
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•

Streamflows and reservoir storage to support water supply

•

Flood protection and management

•

Instream flow protection

•

Water conservation

•

Endangered species recovery

•

Intra-state, interstate, and federal issues and programs

As shown in Figure ES-2, there are many ongoing programs and processes that the CWCB
performs or directs in close collaboration with other State agencies and programs. In addition to
other State, federal and local agencies, the CWCB is coordinating closely with the IBCC and
BRTs in reviewing the Study’s methods and results.

Figure ES-2 – State-Sponsored Water Management Programs Supported by the CRWAS
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Study Area
The Study Area for the CRWAS encompasses the major tributary river basins of the Colorado
River in the State of Colorado. Figure ES-3, presents the Study Area in accordance with the
basins defined for the four West Slope BRTs. Elsewhere in this report, the basins comprising
this Study Area are also referenced using the nomenclature of the Colorado Decision Support
System (CDSS) for consistency in displaying modeling results. The CDSS consists of data and
tools developed Statewide, plus models developed under basin-specific DSS efforts. The
Colorado River DSS (CRDSS) models were developed for the Yampa, White, Upper Colorado,
Gunnison, and San Juan/Dolores basins. The term CDSS is used throughout this document to
refer to both the larger CDSS effort, and the basin-specific development.

Figure ES-3 – CRWAS Study Area
Unique Attributes of the CRWAS
Studies considering the effects of climate change on water resources are being conducted
world-wide; including two studies that have been completed, or are near completion, that cover
a portion of the geographical area covered by the CRWAS. The Joint Front Range Climate
Change Vulnerability Study (JFRCCVS), published in February 2012 by the Water Research
Foundation, was undertaken to examine the potential effects that climate change may have on
the supplies available to several Front Range municipal water agencies. The overlapping
geographical area for the JFRCCVS and the CRWAS is the Colorado River main stem in
Colorado and its tributaries. The U.S. Bureau of Reclamation is moving to finalize the Colorado
River Basin Water Supply and Demand Study (CRBS) in the summer of 2012. This study
completely encompasses the geographic area of the CRWAS and extends downstream to cover
the entire Colorado River Basin. The primary purpose of the CRBS is to “define current and
future imbalances in water supply and demand in the Basin and the adjacent areas of the Basin
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States that receive Colorado River water over the next 50 years (through 2060), and to develop
and evaluate adaptation and mitigation strategies to resolve those
imbalances.” Each of these studies inform stakeholders how water supplies may vary under
changing climate conditions.
The JFRCCVS accomplished its goal of identifying changes to natural flow at 18 river locations
for five climate projections representing 2040 and five representing 2070. As discussed in more
detail in Section 2.3.4, the CRWAS investigated the same scenarios for 2040 but chose different
projections for 2070 that better represented its study area. The JRCCVS scope did not include
investigating how climate change may affect basin demands, nor did it investigate how climate
change may affect future agricultural water consumption, affect water available to satisfy other
specific water uses, or affect operations of existing water supply systems.
The CRBS identified changes to natural flow at 29 locations throughout the entire Colorado
River basin reflecting estimated annual change through 2060, including locations in seven
states, for all 112 available climate projections. They developed relationships based on degree
increases in temperature and annual changes in precipitation to adjust their aggregated
irrigation demands to reflect climate change. Finally, they used the Colorado River Simulation
System (CRSS) model with the revised natural flows and demands to identify supply and
demand imbalances in both the Upper Colorado and Lower Colorado river basins. Although the
CRSS model does not include specific water rights or non-federal project operations in
Colorado, it does represent the critical operations of Lake Powell and Lake Mead.
The State of Colorado has developed tools that allow the CRWAS to go well beyond both the
JFRCCVS and the CRBS studies to investigate how climate change may affect water availability
at the water user and water rights level, and how climate change may affect reservoir use and
operations. The approach adopted by CRWAS may be the most detailed look at how specific
water users may be impacted by climate change performed to-date anywhere in the world. This
was made possible because of the availability of the CDSS model datasets previously
developed for the Colorado River in Colorado. CDSS model datasets have not been fully
developed for either the South Platte or the Arkansas River basins; therefore were not available
for use in the JFRCCVS.
The existing CDSS consumptive use model (StateCU) datasets represent 100 percent of the
current estimated irrigated acreage and irrigation practices at the ditch level. The existing CDSS
water allocation model (StateMod) datasets represent the current water rights and
administrative agreements, water user demands, and basin operations superimposed on natural
flows throughout the Study Area. The availability of these datasets allowed the CRWAS to
revise crop demands at the ditch level, using StateCU, to reflect current acreage and crop types
and potential changes to growing seasons based on more locally estimated climate change
parameters. Diversion demands, again at the ditch level, were adjusted to reflect crop
demands. StateMod was then used to superimpose streamflows and climate-altered water use
using Colorado’s current water rights, administrative rules and agreements, and operational
practices. The results provide detailed information on consumptive use; shortages; physical
streamflow; and water available for future use at more than 2,000 locations throughout the
Study Area. In addition, reservoir use (storage and releases) are provided for more than 60
federal and non-federal reservoirs throughout the Study Area.
Each of these three complementary studies help inform stakeholders how water supplies may
vary under changing climate conditions. The JFRCCVS focuses on potential changes in natural
flows that may affect Front Range municipal water providers and the CRBS focuses on potential
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changes in natural flows and federal reservoir operations throughout the seven-state Colorado
River basin; The CRWAS includes effects on natural flow but extends the analysis to consider
resulting changes in crop consumptive use, federal and non-federal reservoir operations and
remaining water availability for consumptive and non-consumptive purposes.
Technical Approach
Water availability studies like the CRWAS compare water supply and demand based on the
“supply-and-demand equation”:
Water Available for Future Uses = Supply – Demand
Supplies and demands vary from day to day. They vary seasonally and they vary in dry years
and wet years. Complex computer models are used to track the water supplies in streams and
reservoirs and to reflect the actions of water managers as they operate supply systems to
minimize shortages and as they deal with increasing competition for water among cities,
industry, agriculture, recreation, and the environment. The flexibility of water managers to
minimize shortages is constrained by the terms of their water rights, operation plans and water
exchange agreements.
A primary challenge in conducting a comprehensive water availability study is developing the
tools (computer models) needed to: (1) mimic natural phenomena as water flows through
drainage basins, and (2) simulate the operations of stream diversion structures and reservoirs,
and (3) represent flows returning to streams from cities, farms, and industry, - all operating
under the umbrella of Colorado’s Prior-Appropriation Doctrine. Fortunately for the CRWAS, the
State of Colorado had the foresight to invest in the development of comprehensive computer
tools over the past 15 years that allow this study to be performed with relative efficiency and in
great detail. The CDSS, with its integrated databases and simulation models, is likely the most
comprehensive, transparent, and geographically extensive system for water supply analyses
available anywhere in the U.S.
The health of Colorado’s forests is very important to regional ecological conditions that have
potential effects on water supplies. Phase I of the CRWAS reviewed the practicality of modeling
the hydrologic effects of recent and on-going changes in our forest lands as part of the Study’s
focus to assess long-term water supply availability.
The U.S. Forest Service (USFS), in conjunction with the CWCB and the North Platte River
Basin Roundtable, is conducting a multi-year study to collect information regarding the forest
change processes that most influence the hydrology of disturbed forests in Colorado. Given
that the focus of Phase I of the CRWAS is to evaluate long-term water availability, it is
appropriate to re-assess quantifying the impact of forest change on water availability when
results of the USFS work are available and the science of forest change assessment is more
advanced.
The March 2010 Draft CRWAS Phase I Report provided quantitative estimates of the amount of
consumptive use, above existing levels, that can occur within Colorado under certain Colorado
River Compact assumptions (“water available for future consumptive use”). After careful
consideration, the Study Team and the CWCB agreed that the preliminary analyses of the
March 2010 Draft Report would be replaced with a summary of the complexities, challenges,
and uncertainties inherent in estimating the magnitude of water available for future consumptive
uses in Colorado. This summary is presented in Section 2.2.6 of the main report.
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Phase I of the CRWAS is composed of two primary analysis components: 1) CDSS
Refinements and 2) Water Availability Assessments as follows.
Continuing CDSS Refinements
The CRWAS leveraged the State’s investment in the Colorado Decision Support System
(CDSS) modeling tools. Through extensive public outreach and direct collaboration with water
suppliers and managers, the models were reviewed and refined to further enhance general
confidence in the models’ ability to simulate streamflows and project operations, and to provide
important information for future assessments of non-consumptive water needs. The refinements
were thoroughly documented to support subsequent CRWAS phases and other future State
water resource modeling and planning initiatives. The CDSS proved fully capable of simulating
current water uses (demands) and alternate hydrologic cases to provide a broad range of
results including physical streamflow, consumptive use, and water available to meet future
demands throughout the Study Area under Colorado’s Prior Appropriation Doctrine.
Water Availability Assessments
Phase I considers and compares three different conditions for water supply:
1. Historical Hydrology – Traditionally, water supply agencies have used recorded historical
information on water supply as an indication of likely future conditions, the premise being
that history tends to repeat itself. This Study uses a 56-year period to represent historical
hydrology (1950 through 2005). This period includes both very wet and very dry years,
contains the most reliable historical data upon which to base comparisons of the effects of
climate change, and uses information that Colorado River stakeholders can relate to through
their own experiences.
2. Extended Historical Hydrology – Also referred to as “paleo-hydrology”, this approach
extends historical records using information from more than 1,200 years of previously
published tree-ring records. The lengths of the wet and dry periods have significant effects
on water availability for future use. Phase I of the CRWAS reviews alternative methods for
correlating annual tree growth with streamflow and concludes that a “re-sequencing”
approach best serves the needs of the Study. This approach focuses on the probabilities of
transitioning back and forth between wet and dry years. It does not use the tree-ring data to
increase or decrease the magnitudes of the maximum and minimum natural flows in the
historical records, it simply rearranges the years, resulting in longer wet and dry periods.
3. Climate-Adjusted Hydrology – This approach assesses the magnitude of future water
supply availability considering the effects of projected changes to climate. This Study
reviews many methods to incorporate information from the climate projections that are
available for the Colorado River basin. After coordinating with the State’s CCTAG and the
Joint Front Range Climate Change Vulnerability Study (JFRCCVS), the CRWAS uses five
projections for each of the 2040 and 2070 planning horizons (ten total). A hydrology model
is used to translate projected changes in temperature and precipitation to changes in natural
flows throughout the river basin. Colorado’s consumptive use model, StateCU, is used to
estimate altered crop water needs resulting from higher temperatures and longer growing
seasons. Figure ES-4 provides an overview of the process used to estimate the possible
effects of climate change.
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Table ES-1 summarizes the technical approach for all aspects of the CRWAS Phase I work
including the effects of climate-adjusted hydrology.
Approach to Evaluating the Effects of Climate Change
Approach: The CRWAS approach to evaluate the effects of potential climate change on
our State’s water availability begins by using previously developed climate change
projections. A hydrology model is then used to estimate effects on streamflow. The
process includes consideration of extended historical hydrology and concludes with
applying the State’s sophisticated water planning models to simulate the response of our
existing water rights and water supply systems to meet our water demands.

Result: Interested parties can use results to consider both historical hydrologic conditions
and the potential effects of climate change in planning their future capital expenditures
and risk management strategies.

Figure ES-4 – Adjusting Historical Hydrology to Consider Potential Climate Change
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Table ES-1 – Phase I Technical Approach Summary
Data and Tools: CDSS (StateCU and CDSS Natural Flows)
Results: Historical Natural Flows, Modeled Streamflows, Consumptive
Use, Reservoir Levels and Water Availability
Includes natural flow hydrology observed for period 1950–2005
Data and Tools: Extending Paleo Datasets
Results: Extended Natural Flows, and Wet/Dry Spell Statistics
Extended record dating from AD 762 (more than 1,200 years)
• Provides estimated natural flow traces. Flow magnitudes taken
from historic flow record (1950-2005).
• Flow sequences developed using statistical models applied to
tree-ring data.
• Provides a wider variety of year-to-year flow sequences than
historical record.
• Re-sequencing – Future sequences of wet and dry years cannot
be predicted; therefore, 100 different 56-year hydrologic traces
were developed. All are considered equally probable.
Data and Tools: Variable Infiltration Capacity (VIC) Model
Results: Climate-Adjusted Temperature, Precipitation, and Natural
Flows
Based on the selection of five climate projections for each of the
2040 and 2070 planning horizons
• Used same five 2040 projections selected in the JFRCCVS;
however, obtaining five appropriately distributed projections for
CRWAS study conditions required different projections for 2070.
• Each of the selected downscaled climate projections is treated as
equally probable.
• Temperature and precipitation changes were translated into
effects on natural flow using the VIC hydrologic model. Flow
sequences (dry/wet spells) were derived from those seen in the
paleohydrology flow record.
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Table ES-1 – Phase I Technical Approach Summary (cont.)
Data and Tools: CDSS (StateCU)
Results: Climate-Adjusted Irrigation Demands
Superimposes historical or projected mean monthly temperature
and total monthly precipitation on current irrigated acreage and
crop types to estimate crop irrigation requirements (CIR).
•

StateCU uses temperature-based monthly Blaney-Criddle
approach, incorporating available locally calibrated
coefficients to determine CIR.

•

Temperature triggers allow growing season start and end dates
to reflect changes under varying climate conditions.

Data and Tools: CDSS (StateMod)
Results: Climate-Adjusted Streamflow, Water Availability, Reservoir
Operations, and Consumptive Use
Reflects historical or projected climate-based natural flows, crop
demands, and irrigation head gate demands.
•

Uses current M&I demands, transmountain exports, reservoir
capacities, and basin operations.

•

StateMod allocates historical or projected natural flows to meet
demands based on Colorado water rights, current
administrative agreements, and current reservoir operations.

•

Model provides physical streamflow and water available for
future demands at 2,000+ locations throughout the Study Area.
Includes reservoir use, diversions, and consumptive use.

Technical Findings
The detailed technical approaches presented in the preceding section were developed in a
transparent manner considering the input and direction of CWCB staff and Directors, IBCC and
BRT members, the State’s CCTAG and many representatives of many non-governmental
organizations and stakeholders. A major finding for the CRWAS is that the methodology
adopted, that built on existing data; existing models; and existing procedures, is a valid technical
approach uniquely suited for the study. The use of readily-available down-scaled climate
projection information, the robust VIC hydrology model, and the CDSS processes, models, and
data sets provide a comprehensive way to assess water availability and operational effects for
historic, extended historic and climate-adjusted hydrologies.
CRWAS findings are presented for the three alternative hydrologic cases: historical hydrology
from the 1950 through 2005 study period, alternate historical hydrology incorporating
information from tree-rings to allow an extended view of variability, and alternate hydrology
associated with potential future climate conditions. Average monthly hydrograph charts and low
flow comparison charts are presented in the report and appendices. In addition, these findings
can also be accessed, viewed, and downloaded through the CRWAS Data Viewer
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(http://cwcb.state.co.us) where time series flow charts can be tailored to a user’s specific
interests. This accessibility of results for each hydrology scenario analyzed at locations
throughout the basin specifically addresses the feedback received during the CRWAS public
outreach efforts. The information is available for water users and providers to: (1) access model
results at specific locations of interest; (2) perform statistical analyses based on selected
hydrology and locations and (3) make decisions on which hydrologic datasets to use for
planning purposes.
Study results for historic hydrology are provided in combination with climate-adjusted hydrology
in the main report and in the appendices, for the following parameters:
•

Temperature

•

Precipitation

•

CIR

•

Natural Flow

•

Modeled Streamflow

•

Water Available to Meet Future Demands

•

Modeled Reservoir Storage

•

Modeled Consumptive Use

The ensemble of 100 56-year-long natural flow traces that constitute the extended historical
hydrology is characterized by statistical analyses that allow comparison to the historical record.
Table ES-2 summarizes general technical findings of CRWAS Phase I, comparing conditions for
the 2040 and 2070 climate projections with historical conditions.
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Table ES-2 – Primary Phase I Findings Based on 2040 and 2070 Climate Projections

Temperature
• Increase is less than the Study Area average increase at northern climate stations (e.g., Grand Lake, Yampa,
and Hayden)

• Every climate projection shows an increase in average annual and monthly temperature
• 2070 temperatures are higher than 2040
2040

Study Area average annual increases range from 1.8 °F to 5.2 °F

2070

• Study Area average annual increases range from 4.8 °F to 8.1 °F

Precipitation
•

Generally increases in the winter months and decreases in the summer months

•

Average winter increases are larger in the northern portion of the Study Area, and smaller in the southwestern
portion of the Study Area

•

Increase in temperatures causes a shift from snow to rain in the early and late winter months

2040

2070

• Study Area winter average changes by 102% to 116% of historical
• Study Area April through October average changes by 82% to 105% of historical
• Study area winter average changes by 99% to 127% of historical
• Study Area April through October average changes by 93% to 99% of historical

CIR
• Increases for each of the climate projections throughout the Study Area
• Increases are primarily due to higher temperature and lower irrigation-season precipitation, which increase:
o

o

the number of days in the growing season for perennial crops, and
the crop demand for irrigation water

• Peak continues to occur in the same month as it has historically

2040

2070

• Study Area average annual CIR increases by 1.9 to 7.4 inches for individual climate scenarios.
• Study Area average annual growing season increases by 8 to 32 days

• Study Area average annual CIR increases by 5.1 to 10.9 inches for individual climate scenarios.
• Study Area average annual growing season increases by 21 to 46 days

CIR for Study Basins
•

Every Study Basin shows an increase for all climate scenarios

•

The White River basin shows the largest percentage increase

•

The Yampa River basin shows the smallest percentage increase
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Table ES-2 – Primary Phase I Findings Based on 2040 and 2070 Climate
Projections (cont.)

Natural Flow
Historical Hydrology
• The longest (historic) wet spells range from 4 to 16 years in length, with only 4% longer than 7 years
• Historic dry spells range from 3 to 11 years in length with 95% being 5 or 6 years long
• Moving from north to south, historic dry spells generally become shorter and historic wet spells generally
become longer

Extended Historical Hydrology
• The return interval of historic wet and dry spells vary widely from location to location
• Return intervals are shorter for locations that have shorter historic spells and longer for locations that have
longer historic spells.
• At 90% of the sites, the return interval of the historic dry spell ranges from about 8 to about 200 years, and
the return interval of the historic wet spell ranges from about 13 to about 100 years
• In very general terms, locations with shorter historic spells should expect longer spells and vice versa

Climate-Adjusted Hydrology
• At over 80% of the sites, the majority of climate cases suggest a decrease in annual flow for both 2040
and 2070
• Annual flow is more likely to increase in parts of the Yampa River basin and in some higher elevation
watersheds
• Annual flow is more likely to decrease in southwestern watersheds and at lower elevations
• At 75% of locations, all climate cases showed a shift toward earlier runoff, and at all locations, some
climate cases showed a shift toward earlier runoff
• Higher peak flows may be beneficial for riparian health; however, lower flows in late summer and fall may
impact other non-consumptive needs
•

At three locations, all climate cases showed increases in average annual flows. At the remaining 224
locations, the climate cases contained the historic average annual flow

•

Runoff shifts earlier by an average of 8 days

•

At 17 locations, all climate cases showed increases in average annual flows. At 74 locations, all
climate cases showed a decrease in average annual flows. At the remaining 136 locations the climate
cases contained the historic average annual flow

•

Runoff shifts earlier by an average of 14 days

2040

2070

Colorado River Water Availability Study – Phase I Report – Final

Page ES-13

6504

Table ES-2 – Primary Phase I Findings Based on 2040 and 2070 Climate
Projections (cont.)

Modeled Streamflow
• Flows are generally higher than historical in May and June and lower in July through March

2040

• Flows are generally lower than historical in three of the five climate projections, but generally higher
than historical in two projections
• The historical annual low-flow values generally fall within the range of projected low-flow values
• Some 2070 projections show greater average annual modeled streamflow compared to 2040
projections
• Locations in the northern portion of the Study Area and higher elevation locations in the upper
Colorado basin generally show increases in average annual modeled streamflow

2070

• The historical annual low-flow values generally fall within the range of projected low-flow values in the
Yampa, White, and Colorado basins. However, the range of projected low-flow values is generally
lower than historical low-flow values for locations in the Gunnison basin and in the southwestern
portion of the Study Area
• The historical annual low-flow values in the northern portion of the Study Area generally show a wider
range between the five individual 2070 climate projections than between the five individual 2040
climate projections
• The historical annual low-flow values in the central and southern portions of the Study Area generally
show a narrower range between the five individual 2070 climate projections than between the five
individual 2040 climate projections

Water Available to Meet Future Demands
• Upstream locations on main rivers and smaller tributaries generally have less flow available to meet future
demands as a percent of modeled streamflow than gages farther downstream that include more tributary inflow
• Most locations show less water availability for three of the five climate projections. However, for one of
the projections, the locations selected to display CRWAS results show more water available

2040

• The climate projections generally indicate more water availability in April and May, corresponding to
the shift in the natural flow hydrographs
• The historical annual minimum water availability values generally fall within the range of projected
minimum water availability values for 2040 throughout the Study Area
• Most locations in the Study Area show less water availability for four of the five climate projections.
The exception is the southwestern portion of the Study Area, which generally shows less water
availability for all five projections

2070

• The range of projected annual minimum water availability values is generally larger in 2070 compared
to 2040 in the northern portion of the Study Area, but smaller in the central and southern portions of
the Study Area
• The historical annual minimum water availability values generally fall within the range of projected
minimum water availability values for 2070 in the northern and central portion of the Study Area
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Table ES-2 – Primary Phase I Findings Based on 2040 and 2070 Climate
Projections (cont.)

Modeled Reservoir Storage
• Earlier peak runoff, reduced flows during the peak irrigation season, and increased crop demands result in more
use of reservoirs (more reservoir fluctuation)

2040

• Reservoirs are generally drawn down to lower levels, and generally fill to historical levels

2070

• Reservoirs are generally drawn down to lower levels, and do not fill to historical levels, except in the
northern portion of the Study Area

Modeled Consumptive Use
• Average annual consumptive use in the Yampa, White, Upper Colorado, and Gunnison basins is greater for
every climate projection. Average annual consumptive use in the San Juan basin is less for every climate
projection
• Total consumptive use for the Study Area is greater than for historical climate conditions for most climate
projections
• Although modeled consumptive use generally increases, not all crop demands are met in any basin. Similar to
historical conditions, there continue to be water shortages on tributaries and in the late irrigation season for the
projected conditions

2040

2070

• Projected consumptive use increases in most months in every basin except the San Juan. Projected
consumptive use in the San Juan generally increases in spring months only
• Projected consumptive use increases in April, May, and June for every basin, with the exception of the
San Juan basin. Projected consumptive use is higher in every month in the White River basin
• Projected consumptive use for the 2070 projections is higher than for the 2040 projections in every
basin except the San Juan.
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Conclusions and Recommendations
Phase I of the CRWAS responds to the General Assembly’s direction to the CWCB to
provide information on how much additional water is available from the Colorado River basin
to meet the State’s future consumptive and non-consumptive water needs. In accordance
with IBCC input in the scoping process, Phase I presents water availability based on current
levels of water use, existing water supply systems, and current interpretations of operating and
management practices.
An important aspect of the Phase I work is that it is transparent and accessible. Analysis
methods and refinements to modeling tools were reviewed extensively with BRT
representatives, including the owners and operators of the major water supply systems. Results
are presented for three alternative hydrologic cases, including those based solely on historical
hydrology. This process allows individuals and agencies to consider a broad range of potential
future hydrologic conditions in their water management decisions.
Because of that transparency, the tools, and the detailed database of natural flows, water use
and modeled conditions provided by Phase I will serve as a foundation for future Study phases
and other analyses, by the State and others. Subsequent CRWAS phases would likely consider
potential new water supply projects, additional non-consumptive water demands and revised
water management strategies intended to meet those demands to the greatest degree with
consideration for acceptable risk.
Important conclusions and recommendations of the Phase I Study are summarized in four
general categories: Technical; Study Processes and Supporting Accomplishments;
Utilization of Phase I Results, and Future Analyses.
Technical Results
The technical approach and findings presented in the previous sections document the
geographic breadth and engineering sophistication of the CRWAS. The datasets and
modeling tools of the State’s CDSS proved to be well-suited for addressing current water
management operations and the effects of potential future hydrologic conditions. Extensive
streamflow, reservoir storage, consumptive use and other important data are now available
throughout the Study Area for current water management operations superimposed on
historical hydrology, extended historical hydrology and climate-adjusted hydrology.
1. Historical Hydrology - The analysis of Historical Hydrology results in new water
resource data throughout the Study Area based on the latest adjustments to the CDSS
models. Historical hydrology has long been used in estimating the reliable yields of
Colorado water supply systems. The magnitude and duration of droughts in relation to
the wet periods that refill reservoirs are critical in analyzing our ability to meet current
and future consumptive and non-consumptive water needs. The longest wet spells in
the 56-year record (referred to as the “historic spell”) range from 4 to 16 years in length
across the 227 locations in the Study Area where natural flows are determined, with only
4 percent of historic wet spells longer than 7 years. Historic dry spells range from 3 to 11
years in length with 95 percent of dry spells being 5 or 6 years long. Moving from north
to south, historic dry spells generally become shorter and historic wet spells generally
become longer.
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2. Extended Historical Hydrology - The Extended Historical Hydrology showed that the
length, intensity and frequency of wet and dry spells vary significantly across the Study
Area. The expected frequency with which a dry or wet spell of length equal to the historic
spell will return also varies considerably from location to location, so conclusions about
the expected recurrence of spells must be made on a site-specific basis. In general, the
Extended Historical Hydrology shows that significantly longer dry periods occurred prior
to recorded history.
3. Climate-Adjusted Hydrology - For the Climate-Adjusted Hydrology, some projections
of future conditions show increased flows at the majority of locations compared to
historical conditions; however, most projections show reduced flows. Projected flows
generally show a shift toward earlier runoff. At most locations and for most projections,
future conditions show an increase in precipitation in the winter and a decrease in
precipitation during the summer. All projections show an increase in temperature.
Decreased precipitation and increased temperature during the growing season lead to
increased crop irrigation requirement. This, combined with a tendency for runoff to occur
earlier, contributes to increased fluctuation in reservoir contents and, generally, lower
end-of-year contents. The projections also indicate that the southern part of the State
may be generally drier (less Natural Streamflow, Modeled Streamflow, and Water
Available to Meet Future Demands) than northern parts of the State.
Readers are encouraged also to review the details presented in Table ES-2, the main report
and its appendices as well as the on-line CRWAS Data Viewer to gain a more complete
understanding of water availability in the Study Area.
Study Processes and Supporting Accomplishments
1. IBCC and BRT Involvement – Interaction with the IBCC and the BRTs provided
essential context for the work performed, especially concerns regarding the Study’s
methods and outcomes. The interaction helped mold the Study and ensure that the
results of the initial CRWAS process provide a strong foundation for future work. The
interaction and educational workshops also facilitated improvements, and enhanced
trust in the State’s CDSS planning tools.
2. Public Outreach –General public input also shaped the Phase I study. Numerous
meetings, including but extending well beyond the official IBCC and BRT meetings,
provided important forums for sharing the complex issues and tools of the CRWAS.
Formal comments provided by more than 30 entities on the Draft CRWAS Phase I
Report helped improve the Study and its results. These comments were carefully
considered by the CRWAS Team and, in response, the CWCB authorized extensive
additional outreach workshops and the preparation of a 115-page response matrix. The
response matrix provides the State and its water stakeholders with valuable
documentation about water management concerns and supports statewide
communication and collaboration in water planning. As the Study transitions into
additional phases, a similar level of outreach may be an important part of intrastate
dialogue to guide water supply and demand analyses for a variety of potential planning
scenarios. Public outreach should continue to include education and review of CDSS
models; ongoing refinements are recommended to advance the value of the State’s
analysis tools.
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3. Access to Data and Modeling Results – Water availability is highly dependent on the
characteristics of a particular use—the priority and magnitude of its water rights, the
physical supply available at its location and the capacity of its facilities. No single report
can provide enough detail to address the thousands of Colorado water uses within the
Colorado River Basin. Through the CRWAS public outreach activities, it became clear
that stakeholders required simplified access to all of the detail of the CRWAS data and
modeling results in order to use the Study results effectively. An online CRWAS Data
Viewer now provides a means to quickly and easily:
•

Explore over 2,000 CRWAS model locations on interactive maps.

•

View and compare streamflows, reservoir contents, diversions and other data
for the 5,500 final CRWAS model runs representing historical, alternate
historical, and climate projected conditions.

•

Download CRWAS model data in user-friendly spreadsheet format for
stakeholders to prepare additional analyses and tailor their own presentations.

The CRWAS Data Viewer allows anyone with internet connection to easily access
hundreds of gigabytes of CRWAS information without having to download and learn new
and complex software. This application will help stakeholders consider their own
assessments of future opportunities and risks. The CRWAS Data Viewer and
corresponding User Manual are available through an internet link on the CWCB website.
During CRWAS public outreach workshops, CWCB received positive feedback on the
usefulness of the CRWAS Data Viewer. This application should be updated, as
necessary, to respond to initial public use and to allow continued public use through
subsequent phases of the CRWAS and other state programs.
Utilization of Phase I Results
1. Support for other State Programs – As listed on Figure ES-2, the many ongoing Statesponsored programs and processes are interconnected with each other and with the
CRWAS. Hydrologic data and modeling tools from CRWAS Phase I and subsequent
phases will support many other State programs and processes. CRWAS can also
support several of Governor Hickenlooper’s goals for the IBCC and BRTs in further
implementation of the Water for the 21st Century Road Map including:
•
•
•
•

Increase education, specificity, support, engagement, and regional cooperation
in the IBCC framework.
Support common understanding of statewide water problems and solutions.
Support interchange of ideas between State, water providers, and project
proponents.
Support BRT portfolio development and assist in identifying methods to meet
regional needs.

2. Availability of Results for Historical Hydrology – Traditionally, water supply
agencies have relied extensively on historical information on water supply as an
indication of likely future conditions, the premise being that history tends to repeat itself.
Because the CRWAS also includes analyses for paleohydrology and climate change
hydrology, much of the focus in public outreach meetings and in presenting Phase I
results necessarily focused on aspects of these less-familiar topics. The data and
modeling results for today’s level of demands superimposed on historical natural flows
are presented in Phase I of the CRWAS and available through the CRWAS Data Viewer.
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This information provides the foundation on which stakeholders’ can assess their future
water management strategies.
3. Perspectives on Climate Change Projections – Phase I of the CRWAS compares the
effects of three alternative water supply cases (historic hydrology, extended historical
hydrology, and climate-adjustedhydrology). Phase I results and models allow Colorado
River water managers, policy makers, and stakeholders to consider wide ranging
hydrologic scenarios and base their water management decisions on their own risk
management strategies. With the CRWAS information, they can base their planning
decisions on their own level of confidence in the historic hydrology, paleohydrology, or
climate-adjusted hydrology.
4. Perspectives on Uncertainty –The CRWAS addressed the uncertainty in projections of
future climate conditions by selecting five climate “cases” for each future time frame. The
projections were selected to cover approximately 80 percent of the range of conditions
projected by the 112 readily available climate model runs. The results of the CRWAS
analyses, which are based in part on the selected projections, reflect the uncertainties in
climate modeling. The range of results is large—in some cases and locations the
selected climate projections lead to higher streamflows and in some cases they lead to
lower streamflows; and this is a realistic reflection of the state of climate science at this
time.
5. Foundation for Water Resource Planning – Phase I is not prescriptive, with no grand
conclusions suggesting that water managers take specific actions. Instead, Phase I
provides a tremendous amount of data about a variety of possible future hydrologic
conditions, allowing study users the freedom to interpret the data in context with their
own programs, priorities and water management systems. Based on comments
received on the previous draft report, many water agencies may focus on historic
hydrology in the planning and financing of major capital investments but may also
consider, in a more qualitative fashion, the impact of potential climate change on these
decisions. This approach anchors the policy-making process in the context of the
historical hydrology while still considering vulnerabilities that may be faced if the future
hydrologic conditions prove to be significantly different than they have been in the past.
Future Analyses
1. Stakeholder Interest in Assessment of Water Availability under Future Demands –
Phase I results are based only on current water uses (current irrigated acreage, M&I
demands, and non-consumptive water demands). In the Study presentations and
workshops, and in written comments submitted on the previous draft report, many
stakeholders expressed interest in the analysis of water availability considering future
levels of consumptive and non-consumptive water demands, and analysis of potential
water supply solutions including new water supply projects, new non-consumptive use
programs and protections, and new water management strategies - all supporting a
more robust assessment of risk management strategies.
2. Alternative Transbasin Water Demands affected by Climate Change – Climate
change in eastern Colorado may affect demands for Colorado River water. In Phase I of
the CRWAS, transbasin demands were not adjusted to reflect the effects that climate
change may have on current levels of demand in the South Platte River and Arkansas
River basins. As the State continues its programs to develop Decision Support Systems
for the South Platte and Arkansas River basins, the methods adopted in the CRWAS
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may be appropriate to estimate projected climate-adjusted water availability for these
adjacent river basins.
3. Consider Alternative Water Management Strategies and Interpretations of Existing
Operational Agreements – Phase I results indicated that, under hydrologic conditions
not experienced in the historic period, existing operational agreements, management
plans, and annual reservoir operation plans may need to be interpreted in the context of
these potential changed conditions. Subsequent phases of the CRWAS will provide
opportunities to assess the effects of a broad range of reasonable interpretations and
consider alternate operational strategies, including formal and informal agreements,
affecting water management in the Study Area.
4. Collaboration with Other Studies and Incorporation of Independent Reviews of
Methods and Results – Phase I demonstrated the benefits of independent input
received from the IBCC, the BRTs, and other stakeholders and groups. Colorado is in an
enviable position in terms of its resident professional expertise in water resource
planning and management, its existing CDSS modeling tools, and the extensive climate
change expertise in the state. Future CRWAS phases should continue to build upon the
multiple CWCB / IBCC programs. Use of the CCTAG as a cost-effective and
independent technical reviewer should continue, which will enhance the credibility of the
State’s programs like the CRWAS.

Final Thoughts for Colorado River Stakeholders
Phase I of the CRWAS provides Colorado River stakeholders with updated computer
models and important new information on historic and future water availability. The
CRWAS provides twelve different water supply scenarios based on historical hydrology,
paleohydrology, and the ten climate change projections. The broad range of projected
conditions poses a daunting challenge to planning. There is no single way to move forward
with planning for water supply under profound uncertainty, but researchers and water
resources managers are already developing planning approaches that begin to address the
new types of uncertainty about long-term conditions. Scientists have been able to provide
only very general (and sometimes contradictory) guidance about how to interpret projections
of future conditions, but water managers have begun to consider practical ways to address
uncertainty, and some useful resources are referenced in the body of this report.
Phase I results can be used by stakeholders to consider a broad range of potential future
hydrologic conditions, better understand uncertainty in water management decisions,
and support the development of specific policies and programs. It is recommended that
each stakeholder entity interpret Phase I work from its own perspective, considering its own
assessment of the possible future conditions, its role in water management, the resources it
has at hand with which to adapt to alternative potential futures, and its tolerance for risk.
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1.1

INTRODUCTION
Study Authorization

Colorado faces increasing demands on its water supply for both traditional consumptive uses
(such as agriculture, municipal, industrial, and commercial uses) and for non-consumptive uses
(such as environmental and recreational needs). Population growth; recent drought; oil, gas,
and mineral development; and potential climate change broaden our concerns about the
adequacy of Colorado’s water supplies. Responding to these concerns, the Colorado General
Assembly authorized the CRWAS through Senate Bill (SB) 07-122 and House Bill (HB)
08-1346. These bills direct the CWCB to conduct the Study: (1) in collaboration with the
Interbasin Compact Committee (IBCC) and the State’s river BRTs, and (2) with consideration for
current and potential future in-basin consumptive and non-consumptive needs. These two
directives led to broad-based and transparent public input, expanding the discussion from
traditional types of consumptive water use to encompass environmental, recreational, and
aesthetic uses of water.
A Study Team led by AECOM and including AMEC Environment & Infrastructure, Canyon Water
Resources, Leonard Rice Engineers, Inc., and Stratus Consulting began work in late 2008,
leading to a first draft of this report in March 2010. Recognizing the importance and interest in
the Study, the CWCB set a 4-month public comment period and conducted extensive additional
public outreach and technical analysis to respond to the broad range of comments received. To
date, more than 60 public presentations and workshops about the CRWAS have been held with
various groups including the CWCB’s Board of Directors, IBCC, BRTs, Colorado Water
Congress, and many others. The input and direction received from broad-ranging interests
refined the focus and approach of the Study. It now provides more relevant and responsive
information to Colorado water users, managers, policy makers, and stakeholders about current
and potential future hydrologic conditions in the Colorado River tributaries that sustain our
State’s critical economic sectors and natural ecosystems. The Study is a source of useful water
management information, but it is not intended to prescribe policies. Each organization,
agency, and individual can interpret the Study results from its own perspective, considering its
own assessment of the possible future conditions, its role in water management, the resources
it has to adapt to alternative potential future conditions, and its tolerance for risk.
1.2

Study Phasing

Working closely with the IBCC, the CWCB is conducting the Study in multiple phases. Phase I
(the subject of this report) is an assessment of water availability based on existing levels of
water use (see Figure 1-1). For Phase I, the analysis of water availability focuses on current
levels of water demands served by water rights now in use (“perfected” or “absolute” water
rights). Phase I also focuses on interpretations of current operating and management practices
for water diversion, storage, and conveyance facilities. For example, in scenarios where
potential changes in climate conditions could affect the magnitude of water demands served by
current water rights and irrigation systems, Phase I allows for the diversion of water up to the
decreed maximum in the current water right. The difference between the crop’s needs under
new climate conditions and water diverted under the Phase I simulations is reported as a
shortage.
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Figure 1-1 – CRWAS Phasing
The process of defining the potential future water demands , both consumptive and nonconsumptive, that will be analyzed in subsequent phases of the CRWAS is currently underway
through the State’s IBCC processes coordinated by the CWCB. The primary focus of future
phases will likely be to simulate the hydrologic effects of the various water demand scenarios,
water supply portfolios, and potential changes to existing project operations. Subsequent
phases will lay the foundation for individual or collective assessments of risk and potential
strategies to manage or minimize risk. Regardless of the scope of future phases, the
information, tools, and modeling results from Phase I will continue to support a broad range of
CWCB programs and responsibilities, including continuing assessments of:
•

Streamflows and reservoir storage to support water supply

•

Flood protection and management

•

Instream flow protection

•

Water conservation

•

Endangered species recovery

•

Intra-state, interstate, and federal issues and programs

As shown in Figure 1-2, there are many ongoing programs and processes that the CWCB
performs or directs in close collaboration with other State agencies and programs. In addition to
other State, federal and local agencies, the CWCB is coordinating closely with the IBCC and
BRTs in reviewing the Study’s methods and results.
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Figure 1-2 – State-Sponsored Water Management Programs Supported by the CRWAS
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1.3

Study Area

The Study Area for the CRWAS encompasses the major tributary river basins of the Colorado
River in the State of Colorado. Figure 1-3, presents the Study Area in accordance with the
basins defined for the four West Slope BRTs. Elsewhere in this report, the basins comprising
this Study Area are also referenced using the nomenclature of the Colorado Decision Support
System (CDSS) for consistency in displaying modeling results. The CDSS consists of data and
tools developed Statewide, plus models developed under basin-specific DSS efforts. The
Colorado River DSS (CDSS) models were developed for the Yampa, White, Upper Colorado,
Gunnison, and San Juan/Dolores basins. The term CDSS is used throughout this document to
refer to both the larger CDSS effort, and the basin-specific development.

Figure 1-3 – CRWAS Study Area

1.4

Unique Attributes of the CRWAS

Studies considering the effects of climate change on water resources are being conducted
world-wide; including two studies that have been completed, or are near completion, that cover
a portion of the geographical area covered by the CRWAS. The Joint Front Range Climate
Change Vulnerability Study (JFRCCVS), published in February 2012 by the Water Research
Foundation, was undertaken to examine the potential effects that climate change may have on
the supplies available to several Front Range municipal water agencies. The overlapping
geographical area for the JFRCCVS and the CRWAS is the Colorado River main stem in
Colorado and its tributaries. The U.S. Bureau of Reclamation is moving to finalize the Colorado
River Basin Water Supply and Demand Study (CRBS) in the summer of 2012. This study
completely encompasses the geographic area of the CRWAS and extends downstream to cover
the entire Colorado River Basin. The primary purpose of the CRBS is to “define current and
future imbalances in water supply and demand in the Basin and the adjacent areas of the Basin
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1-4

6504
Introduction
States that receive Colorado River water over the next 50 years (through 2060), and to develop
and evaluate adaptation and mitigation strategies to resolve those imbalances.” Each of these
studies inform stakeholders how water supplies may vary under changing climate conditions.
The JFRCCVS accomplished its goal of identifying changes to natural flow at 18 river locations
for five climate projections representing 2040 and five representing 2070. As discussed in more
detail in Section 2.3.4, the CRWAS investigated the same scenarios for 2040 but chose different
projections for 2070 that better represented its study area. The JRCCVS scope did not include
investigating how climate change may affect basin demands, nor did it investigate how climate
change may affect future agricultural water consumption, affect water available to satisfy other
specific water uses, or affect operations of existing water supply systems.
The CRBS identified changes to natural flow at 29 locations throughout the entire Colorado
River basin reflecting estimated annual change through 2060, including locations in seven
states, for all 112 available climate projections. They developed relationships based on degree
increases in temperature and annual changes in precipitation to adjust their aggregated
irrigation demands to reflect climate change. Finally, they used the Colorado River Simulation
System (CRSS) model with the revised natural flows and demands to identify supply and
demand imbalances in both the Upper Colorado and Lower Colorado river basins. Although the
CRSS model does not include specific water rights or non-federal project operations in
Colorado, it does represent the critical operations of Lake Powell and Lake Mead.
The State of Colorado has developed tools that allow the CRWAS to go well beyond both the
JFRCCVS and the CRBS studies to investigate how climate change may affect water availability
at the water user and water rights level, and how climate change may affect reservoir use and
operations. The approach adopted by CRWAS may be the most detailed look at how specific
water users may be impacted by climate change performed to-date anywhere in the world. This
was made possible because of the availability of the CDSS model datasets previously
developed for the Colorado River in Colorado. CDSS model datasets have not been fully
developed for either the South Platte or the Arkansas River basins; therefore were not available
for use in the JFRCCVS.
The existing CDSS consumptive use model (StateCU) datasets represent 100 percent of the
current estimated irrigated acreage and irrigation practices at the ditch level. The existing CDSS
water allocation model (StateMod) datasets represent the current water rights and
administrative agreements, water user demands, and basin operations superimposed on natural
flows throughout the Study Area. The availability of these datasets allowed the CRWAS to
revise crop demands at the ditch level, using StateCU, to reflect current acreage and crop types
and potential changes to growing seasons based on more locally estimated climate change
parameters. Diversion demands, again at the ditch level, were adjusted to reflect crop
demands. StateMod was then used to superimpose streamflows and climate-altered water use
using Colorado’s current water rights, administrative rules and agreements, and operational
practices. The results provide detailed information on consumptive use; shortages; physical
streamflow; and water available for future use at more than 2,000 locations throughout the
Study Area. In addition, reservoir use (storage and releases) are provided for more than 60
federal and non-federal reservoirs throughout the Study Area.
Each of these three complementary studies help inform stakeholders how water supplies may
vary under changing climate conditions. The JFRCCVS focuses on potential changes in natural
flows that may affect Front Range municipal water providers and the CRBS focuses on potential
changes in natural flows and federal reservoir operations throughout the seven-state Colorado
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River basin. The CRWAS includes effects on natural flow but extends the analysis to consider
resulting changes in crop consumptive use, federal and non-federal reservoir operations and
remaining water availability for consumptive and non-consumptive purposes.
Key Colorado Water Supply Questions and the
Studies and Processes to Provide Answers
•

What are Colorado’s water needs?
o

•

•

•

•

Consumptive and Non-consumptive Water Needs Assessments (IBCC and BRTs with CWCB
facilitation)

What water is available under current and future conditions?
o

CRWAS Phase I (CWCB with IBCC and BRTs)

o

CRWAS Phase II (CWCB with IBCC and BRTs)

o

Colorado River Basin Supply and Demand Study (Reclamation with support from Colorado River
Water user organizations)

What could we do to meet these needs?
o

Strategies for Colorado’s Water Supply Future (CWCB with IBCC and BRTs)

o

Basin Needs Decision Support System and IPPs (CWCB with IBCC and BRTs)

o

Filter Through Vision Goals (CWCB with IBCC and BRTs)

How do we ensure that Colorado’s future is the one we want?
o

Use Portfolio Tool (CWCB with IBCC and BRTs)

o

Build Portfolios and Scenarios (CWCB with IBCC and BRTs)

o

Develop Framework (CWCB with IBCC and BRTs)

How are we going to mitigate the risks?
o

Colorado River Compact Compliance Study (CWCB with DWR and AG’s Office)

o

State Drought Plan (CWCB)
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APPROACH

2.1 Overview
Water availability studies like the CRWAS compare water supply and demand based on the
“supply-and-demand equation”:
Water Available for Future Uses = Supply – Demand
Supplies and demands vary from day to day. They vary seasonally and they vary in dry years
and wet years. Complex computer models are used to track the water supplies in streams and
reservoirs and to reflect the actions of water managers as they operate supply systems to
minimize shortages and as they deal with increasing competition for water among cities,
industry, agriculture, recreation, and the environment. The flexibility of water managers to
minimize shortages is constrained by the terms of their water rights, operation plans and water
exchange agreements.
A primary challenge in conducting a comprehensive water availability study is developing the
tools (computer models) needed to: (1) mimic natural phenomena as water flows through
drainage basins, and (2) simulate the operations of stream diversion structures and reservoirs,
and (3) represent flows returning to streams from cities, farms, and industry - all operating under
the umbrella of Colorado’s Prior-Appropriation Doctrine. Fortunately for the CRWAS, the State
of Colorado had the foresight to invest in the development of comprehensive computer tools
over the past 15 years that allow this study to be performed with relative efficiency and in great
detail. The CDSS, with its integrated databases and simulation models, is likely the most
comprehensive, transparent, and geographically extensive system for water supply analyses
available anywhere in the U.S.
The health of Colorado’s forests is very important to regional ecological conditions that have
potential effects on water supplies. Phase I of the CRWAS reviewed the practicality of modeling
the hydrologic effects of recent and on-going changes in our forest lands as part of the Study’s
focus to assess long-term water supply availability.
The U.S. Forest Service (USFS), in conjunction with the CWCB and the North Platte River
Basin Roundtable, is conducting a multi-year study to collect information regarding the forest
change processes that most influence the hydrology of disturbed forests in Colorado. Given
that the focus of Phase I of the CRWAS is to evaluate long-term water availability, it is
appropriate to re-assess quantifying the impact of forest change on water availability when
results of the USFS work are available and the science of forest change assessment is more
advanced.
The March 2010 Draft CRWAS Phase I Report provided quantitative estimates of the amount of
consumptive use, above existing levels, that can occur within Colorado under certain Colorado
River Compact assumptions (“water available for future consumptive use”). After careful
consideration, the Study Team and the CWCB agreed that the preliminary analyses of the
March 2010 Draft Report would be replaced with a summary of the complexities, challenges,
and uncertainties inherent in estimating the magnitude of water available for future consumptive
uses in Colorado. This summary is presented in Section 2.2.6 of the main report.
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Phase I of the CRWAS is composed of two primary analysis components: 1) CDSS
Refinements and 2) Water Availability Assessments as follows.
2.1.1

Continuing CDSS Refinements

The CRWAS leveraged the State’s investment in the Colorado Decision Support System
(CDSS) modeling tools. Through extensive public outreach and direct collaboration with water
suppliers and managers, the models were reviewed and refined to further enhance general
confidence in the models’ ability to simulate streamflows and project operations, and to provide
important information for future assessments of non-consumptive water needs. The refinements
were thoroughly documented to support subsequent CRWAS phases and other future State
water resource modeling and planning initiatives. The CDSS proved fully capable of simulating
current water uses (demands) and alternate hydrologic cases to provide a broad range of
results including physical streamflow, consumptive use, and water available to meet future
demands throughout the Study Area under Colorado’s Prior Appropriation Doctrine.
2.1.2

Water Availability Assessments

Phase I considers and compares three different conditions for water supply:
1. Historical Hydrology – Traditionally, water supply agencies have used recorded
historical information on water supply as an indication of likely future conditions, the
premise being that history tends to repeat itself. This Study uses a 56-year period to
represent historical hydrology (1950 through 2005). This period includes both very wet
and very dry years, contains the most reliable historical data upon which to base
comparisons of the effects of climate change, and uses information that Colorado River
stakeholders can relate to through their own experiences.
2. Extended Historical Hydrology – Also referred to as “paleo-hydrology”, this approach
extends historical records using information from more than 1,200 years of previously
published tree-ring records. The lengths of the wet and dry periods have significant
effects on water availability for future use. Phase I of the CRWAS reviews alternative
methods for correlating annual tree growth with streamflow and concludes that a “resequencing” approach best serves the needs of the Study. This approach focuses on the
probabilities of transitioning back and forth between wet and dry years. It does not use
the tree-ring data to increase or decrease the magnitudes of the maximum and minimum
natural flows in the historical records, it simply rearranges the years, resulting in longer
wet and dry periods.
3. Climate-Adjusted Hydrology – This approach assesses the magnitude of future water
supply availability considering the effects of projected changes to climate. This Study
reviews many methods to incorporate information from the climate projections that are
available for the Colorado River basin. After coordinating with the State’s CCTAG and
the Joint Front Range Climate Change Vulnerability Study (JFRCCVS), the CRWAS
uses five projections for each of the 2040 and 2070 planning horizons (ten total). A
hydrology model is used to translate projected changes in temperature and precipitation
to changes in natural flows throughout the river basin. Colorado’s consumptive use
model, StateCU, is used to estimate altered crop water needs resulting from higher
temperatures and longer growing seasons. Figure 2-1 provides an overview of the
process used to estimate the possible effects of climate change.
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Approach to Evaluating the Effects of Climate Change
Approach: The CRWAS approach to evaluate the effects of potential climate change on
our State’s water availability begins by using previously developed climate change
projections. A hydrology model is then used to estimate effects on streamflow. The
process includes consideration extended historical hydrology and concludes with applying
the State’s sophisticated water of planning models to simulate the response of our
existing water rights and water supply systems to meet our water demands.

Result: Interested parties can use results to consider both historical hydrologic conditions
and the potential effects of climate change in planning their future capital expenditures
and risk management strategies.

Figure 2-1 – Adjusting Historical Hydrology to Consider Potential Climate Change
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2.2 Scope Refinement and Supporting Activities
The contractual scope for Phase I of the CRWAS defined the overall approach for the Study
including procedures and methods to be used. This scope anticipated that detailed approaches
for certain tasks would need to be defined based on the results of previous work in the Study
and on input received from others including external technical reviewers such as the CCTAG
and diverse stakeholders comprising the IBCC and BRTs. The subsections that follow describe
three key activities in this process: literature review, public outreach and coordination with other
State-sponsored programs. These sections are followed by four key areas that were addressed
through this process: refinements to the State water planning models; assessments of the
impacts of on-going changes in forests in Colorado; effects of the Colorado River and Upper
Colorado River Compacts; and treatment of uncertainty in water supply planning.
2.2.1

Literature Review

CRWAS activities included a significant level of literature review associated with Study activities.
This included tasks to identify, review, and summarize relevant and readily available previous
studies and investigations pertinent to the execution of primary Study tasks. Information on
specific references is provided in CRWAS technical memoranda. See also the Reference
section in this report.
Where to find more detailed information:
A concise list of documents most pertinent to CRWAS and summaries of those documents are
provided in CRWAS Task 2.1 – Pertinent Document List and CRWAS Task 2.2 – Summary
Briefs; comprehensive reference lists and literature reviews are provided in technical
memoranda and modeling briefs associated with CRWAS Tasks; available at
http://cwcb.state.co.us/.

2.2.2

Public Outreach

CRWAS activities included a significant level of outreach activities to communicate and share
Study objectives, approaches, progress, and findings; to collaborate and participate with other
organizations, programs, and processes focused on similar study objectives; and to solicit
feedback on Study methods and techniques for presenting results. Outreach activities included
newsletters; regular meetings with DNR, CWCB, DWR, and AG staff; and approximately 60
public meetings, presentations, and workshops with water users, managers, stakeholders, and
other interested parties. This effort, enhanced statewide dialogue and fostering understanding
of the CRWAS process through knowledge transfer to, and solicitation of feedback from,
interested parties.
Outreach activities were able to take advantage of, and integrate productively with, the public
communication efforts of the CWCB Water Supply Planning Section and on-going Statesponsored IBCC processes. Outreach activities also provided opportunities for interested
parties to actively participate in development of State water resources modeling tools (e.g.,
CDSS), providing the State with an opportunity to more fully engage water users, managers,
and stakeholders in its collaborative State water management approach.
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The rapidly evolving science and practice of climate change assessments warranted
collaboration and participation with other organizations focused on potential climate change
impacts to water resources management and direct involvement in other related intrastate
programs and projects.
CRWAS outreach activities included meetings, presentations, and workshops with:
•

CWCB Board of Directors

•

CWCB, DNR, DWR, and AG Staff

•

CWCB CCTAG

•

Interbasin Compact Committee (IBCC) and IBCC BRTs

•

Joint Front Range Climate Change Vulnerability Study (JFRCCVS) Program

•

NOAA Regional Integrated Sciences and Assessments (RISA) Program

•

University of Colorado’s Western Water Assessment (WWA) Program

•

Northern Colorado Water Conservancy District (Water User Meeting)

•

Colorado River Water Conservation District (Annual Water Meeting)

•

Colorado House-Senate Joint Agriculture Committee

•

Front Range Water Council

•

Colorado Water Congress

Where to find more detailed information:
Outreach presentations and newsletters associated with CRWAS Task 1.1 – Start-up,
Coordination, and Reporting, CRWAS Task 1.2 – IBCC / BRT Meetings, CRWAS Task 1.3 –
Public Information, CRWAS Task 4.2 / 5.2 – BRT Workshop Presentations, CRWAS Task 7.1
– Coordination with Front Range Vulnerability Study, and CRWAS Task 7.13 – Coordination
with CWCB CCTAG are available at http://cwcb.state.co.us/.

2.2.3

Coordination with Other State-Sponsored Programs

Throughout the CRWAS process, proposed methods of detailed analysis were presented in task
memoranda reviewed with the appropriate sections within the CWCB, with the CCTAG, and with
the other external reviewers including BRT members. The task memoranda were posted on the
CWCB website and, as the Study Team has prepared responses to comments on the initial
draft of the CRWAS (the March 2010 draft report) additional refinements have been made to
many of the task memoranda. For readers interested in more detail, the revised Task
Memoranda are again posted on the CWCB website.
In addition to the coordination of proposed study methods in the task memoranda, the CRWAS
approaches and draft results were presented at numerous CWCB, IBCC, BRT and other types
of meetings engaging a broad range of interests. These outreach efforts and the other studies
and programs with which the CRWAS Study Team coordinated activities are presented in
preceding section of this report.
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As shown in Figure 2-2, there are many ongoing programs and processes that the CWCB
performs or directs in close collaboration with other State agencies and programs. In addition to
other State, federal and local agencies, the CWCB is coordinated closely with the IBCC and
BRTs in reviewing the Study’s methods and results.

Figure 2-2 – State-Sponsored Water Management Programs Supported by the CRWAS
2.2.4

Refinements to State Water Planning Models

The CRWAS leveraged the State’s investment in the CDSS modeling tools. Through extensive
public outreach and direct collaboration with water suppliers and managers, the models were
reviewed and refined to further enhance general confidence in the models’ ability to simulate
streamflows and project operations, and to provide important information for future assessments
of non-consumptive water needs. The refinements were thoroughly documented to support
subsequent CRWAS phases and other future State water resource modeling and planning
initiatives. The CDSS proved fully capable of simulating current water uses (demands) and
alternate hydrologic cases to provide a broad range of results including physical streamflow,
consumptive use, and water available to meet future demands throughout the Study Area under
Colorado’s Prior-Appropriation Doctrine.
2.2.5

Forest Change

Forest disturbance, such as forest fire, disease, or logging may cause an increase in runoff
volume 1 because less precipitation is lost through the processes of evaporation and plant
transpiration. Sub-alpine zone (elevation greater than approximately 8,500 feet) forests are
known to contribute most of the run-off (MacDonald, 2003). At lower elevations, annual
precipitation decreases, and there is sufficient evaporation, soil water storage, and plant
1

In addition, forest disturbance can impact the timing and rate of snow pack and snow melt (earlier peak
flows) and water quality.
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transpiration processes such that there is practically no change in the volume of runoff. Forest
disturbance below the sub-alpine zone has almost no effect on the quantity of runoff
(MacDonald, 2003).
Empirical information regarding forest disturbance indicate at least a 20 to 30 percent reduction
in forest basal area is necessary before any increase in annual water yield can be detected
(Douglass and Swank 1972, Bosch and Hewlett 1982, Hornbeck et al 1997). At the scale of a
small or moderately sized basin, a fire devastating 30 percent or more of the trees is
conceivable. However, disturbance from fires large enough to affect the larger basin are not
expected. Consequently, the analysis of fire disturbance is not recommended as a component
of the hydrologic runoff modeling regarding forest disturbance mechanisms.
Beetle kill of Colorado’s mature lodge pole pine forests exemplify forest change on a large scale
(basin wide). Forest officials report that the cumulative impacted area covers 1.9 million acres
(US Forest Service and Colorado State Forest Service, 2009). Infestation primarily kills mature
(>80 years old and >8 inches in diameter) lodge pole pine trees (Aguayo, 2006), with smaller
trees also being infested and killed on a smaller scale. Researchers predict that the epidemic
may infect nearly every mature lodge pole pine forest in the State.
Temporary increases in water yield are expected from watersheds with beetle kill in even-aged
stands of lodge pole pine trees (Stednick, PowerPoint). No increase in water yield is expected
from uneven aged stands of trees because of regeneration or release of the understory. The
hydrologic effects decrease over time as the understory and trees grow back. Because of the
relatively low sensitivity of flow to clearing, and the notion that substantial vegetative recovery
will occur over a period of a few decades, results of the deforestation analysis will have limited
value for the two planning horizons (2040 and 2070) adopted for CRWAS.
The preferred technical approach to represent the short-term impact of forest disturbance is the
use of hydrology modeling, and to be consistent with the other CWRAS efforts, the use of the
Variable Infiltration Capacity (VIC) model. The model area would include the Colorado River
Basin within Colorado and the scale of forest disturbance would be the area occupied by lodge
pole pine. The change in run-off predicted by the VIC model could then be compared to
empirical ranges described by MacDonald (2003) and others.
The technical approach would include adjusting vegetation parameters within VIC cells to reflect
forest change due to insect infestation. The total area of potentially impacted tree types in each
VIC grid cell, as a fraction of the total coniferous forest, would be estimated. The vegetation
parameters in VIC would then be adjusted to reflect tree mortality on an area basis by reducing
the coniferous forest fraction in the VIC vegetation parameter input to reflect elimination of
potentially impacted tree types. The percentage of grass or understory vegetation types would
be increased to reflect replacement of potentially impacted tree types by other vegetation.
Because the recovery time is expected to occur within a few decades, an analysis of
deforestation is expected to have limited value for the CRWAS planning horizons, therefore the
recommended approach was not included as part of CRWAS. At this time, the U.S. Forest
Service, in conjunction with the CWCB and the North Platte River Basin Roundtable, is
completing a multi-year study to collect information regarding forest change processes that most
influence the hydrology of disturbed forests within Colorado. Information from the study is
expected to better describe corresponding hydrologic processes, and to constrain assumptions
to be used in future hydrological models. It may be appropriate to monitor this and other
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ongoing research in order to re-assess the potential for quantifying the impact of forest change
when the results of that ongoing work become available.
Where to find more detailed information:
CRWAS Task 7.3 / 7.4 – Forest Change Literature Review and Suggested Methods technical
memo is available at http://cwcb.state.co.us/.

2.2.6

Colorado River Compact

Sections 2.6 and 3.9 of the March 2010 Draft CRWAS Phase I Report (Draft Report) provided
quantitative estimates of the amount of consumptive use, above existing levels, that can occur
within Colorado under certain broad Compact assumptions (“water available for future
consumptive use”). These estimates, and the description of the approach used to develop
them, were the subject of the largest number of oral and written comments received following
publication of the Draft Report. After careful consideration of the public comments, the Study
Team, the CWCB and its staff agreed that Section 2.6 and Section 3.9 of the Draft Report would
be replaced with the following summary of the complexities, challenges, and uncertainties
inherent in making an estimate of potential water available for future consumptive use and in
understanding how that estimate might affect Colorado water rights.
Summary of Comments
The CWCB and the CRWAS Study Team conducted multiple rounds of public outreach
following release of the Draft Report; written public comments on the Draft Report were solicited
immediately after its release, and public meetings were held with each of the BRT that
requested such meetings.
The comments directed at Draft Report Sections 2.6 and 3.9 can be described in broad
categories:
•

Remove Sections 2.6 and 3.9. A number of entities suggested that Sections 2.6 and
3.9 not be included in the Final CRWAS Phase I Report. This suggestion was
motivated primarily by the following issues.
o

The range of water availability is too large to be useful. Quantitative estimates of
water available for future consumptive use were based on several broad
assumptions about interpretations of the Colorado River Compact and the Upper
Colorado River Basin Compact and on projections of future hydrologic
conditions, which are also based on certain assumptions. These legal and
hydrologic uncertainties, which are addressed in more detail below, led to a
range of results that, in the view of many of the entities, did not enhance
understanding of the constraints that may be imposed on future Colorado water
uses.

o

The Draft Report did not explain the approach in enough detail. There is a
general concern that alternative interpretations of the Colorado River Compact
and the Upper Colorado River Basin Compact will be the subject of future
litigation or sensitive negotiations motivated by the prospect of litigation. In view
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of this concern, the State of Colorado is taking a cautious approach when
framing assumptions, even for general planning studies, that might be argued to
be an official position of the State. As such, the descriptions of the approach
used in developing estimates of water available for future consumptive use were
necessarily general in nature so some readers of the Draft Report expressed
difficulty evaluating the approach.
o

The Draft Report did not explain how estimates of water available for future
consumptive use would translate into yields of Colorado water rights. Estimates
of water available for future consumptive use may imply a reduction in
consumptive use within Colorado compared to levels estimated assuming only
intra-state administration of water rights. In order to develop estimates of the
yields of individual water rights under the assumption that such a constrained
condition is in effect, it would be necessary to make assumptions about the intrastate rules by which a possible curtailment would be administered. Development
of such assumptions was not within the scope of the Study.

CWCB Board members expressed similar opinions to those offered by the public and other
agencies, and suggested that it may be appropriate to conduct a more complex analysis outside
of this study.
Questions regarding Interpretation of Compacts
One of the factors that contributed to the wide range of estimates of water available for future
consumptive use is the ongoing uncertainty regarding interpretation of several provisions of the
Colorado River Compact and the Upper Colorado River Basin Compact. This section provides
a brief summary of the primary, relevant provisions of the Colorado River Compact and the
Upper Colorado River Basin Compact, and highlights some of the potentially unresolved
interpretations of those provisions.
The Colorado River Compact of 1922 did not apportion water directly among states. Instead,
the Compact divided the river into the Upper Basin, above Lee Ferry, Arizona, and the Lower
Basin below Lee Ferry and apportioned, in perpetuity, the consumptive beneficial use of water
to equal amounts of 7.5 million acre-feet (maf) per annum, for each of the two basins. It also set
out an obligation of the states of Colorado, New Mexico, Utah and Wyoming (“states of the
Upper Division”) not to deplete flows passing Lee Ferry below 75 maf in any running ten year
period and specified how water obligations to Mexico would be met. Significant provisions of
the Colorado River Compact in relation to the CRWAS include:
•

Article III(a) - grants a perpetual right to beneficial consumptive use of up to 7.5 maf
per year to both the Upper Basin and the Lower Basin, respectively.

•

Article III(b) - allows the Lower Basin to increase its beneficial consumptive use from
the Colorado River system by up to one maf/year.

•

Article III(c) – anticipates how a water obligation to Mexico would be met if the United
States entered a treaty regarding use of Colorado River water with Mexico (which it did
in 1944).

•

Article III(d) - requires that the states of the Upper Division not cause the flow passing
Lee Ferry to be depleted below 75 maf in any consecutive 10-year period.
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•

Article VIII - provides that “present perfected rights to the beneficial use of waters of
the Colorado River system” are unimpaired by this compact.

The Upper Colorado River Basin Compact apportions water among the states in the Upper
Basin: Arizona, Colorado, New Mexico, Utah and Wyoming. The Upper Colorado River Basin
Compact allocates use of water in the Upper Basin on a percentage basis (except for Arizona,
which was apportioned 50,000 acre-feet of consumptive use per year). Significant provisions of
the Upper Colorado River Basin Compact include:
•

Article III - apportions consumptive use of water to the Upper Basin States. After
Arizona’s fixed apportionment, the remainder of the beneficial consumptive use
available to the Upper Basin is allocated as follows: Colorado, 51.75 percent; New
Mexico, 11.25 percent; Utah, 23 percent; and Wyoming, 14 percent.

•

Article IV - specifies “principles” that the Upper Colorado River Commission will apply
“in the event [that] curtailment of use of water” becomes “necessary in order that the
flow at Lee Ferry [is not] depleted below that required by Article III of” the Colorado
River Compact. One of these “principles” is established in Article IV(b), which provides
that if an Upper Division State has used more water than it is apportioned in the ten
years before a curtailment, then the overusing State will ”pay back” the amount of
overuse (by supplying an amount of water equal to its overuse at Lee Ferry) before
“demand is made on any other” Upper Division State. Article IV(c) establishes another
“principle” for the Upper Colorado River Commission to apply in curtailment
determinations, that except as provided in Art. IV(b) relating to overuse and “pay
back,” the extent of any curtailments will be made in proportion to each state’s
consumptive use in the preceding water year. Article IV also specifically excludes
uses under water rights perfected prior to November 22, 1922 (the date on which the
Colorado River Compact was signed) from this calculation. Subsequent litigation has
provided additional information regarding present perfected rights.

There are many unsettled issues of interpretation of both compacts. Unsettled provisions of the
Colorado River Compact include, but are not limited to:
•

The definition of present perfected rights. The Colorado River Compact recognized
present perfected rights but did not provide a definition of those rights. In Arizona v.
California, the U.S. Supreme Court defined the meaning of “present perfected rights”
under the Boulder Canyon Project Act, which apportioned use of Colorado River water
within the Lower Basin. In this decision, the Court established that a “present
perfected right” included rights put to beneficial use as of June 25, 1929, the effective
date of the Boulder Canyon Project Act, which in addition to making Lower Basin
apportionments also made the Colorado River Compact effective. The Court’s
decision in Arizona v. California is based on interpretation of the Boulder Canyon
Project Act, and not the Colorado River Compact, therefore, the Court’s definition of
“present perfected rights” has not been made applicable to the Colorado River
Compact. In addition to June 25, 1929, other dates that have been considered to
apply to “present perfected rights” include November 24, 1922, the date the Colorado
River Compact was signed and the date referenced in the Upper Colorado River Basin
Compact Art. IV(c), or February 24, 1944, the date on which the Arizona state
legislature ratified the Compact.

•

Identification and quantification of Colorado’s present perfected rights.
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•

Quantification of tributary flows in the Lower Basin as part of the Colorado River
System. The Colorado River System is defined in Article II of the Colorado River
Compact to include the Colorado River and its tributaries. Although the Supreme
Court decree in Arizona v. California established rights to the use of water from the
tributaries of the Lower Basin under the Boulder Canyon Project Act, it declined to find
whether apportionments in the Colorado River Compact include tributaries, or just the
mainstream. The Upper Division states maintain that the tributaries need to be
included in any system accounting for purposes of calculating surplus because this
affects the determination of any requirement on the part of the Upper Basin to share in
the obligation to Mexico.

•

Compact accounting of consumptive use from the Colorado River system in the Lower
Basin. Quantification of the natural flow of Lower Basin tributaries will require
accounting of consumptive use on those tributaries.

•

How to define and measure a “deficiency” in system surplus under Article III(c) of the
Colorado River Compact. If a surplus is insufficient to meet the United States’
obligation to deliver Colorado River water to Mexico under the treaty, the Upper Basin
and Lower Basin are to bear this “deficiency” equally. Article III(c) of the Colorado
River Compact requires that the treaty obligation to Mexico first be supplied from
waters that are surplus to the quantities set out in Art. III(a) and (b). Only if the surplus
is insufficient to meet the Mexico obligation is the Upper Basin required to bear onehalf of any deficiency. Because of the lack of information about the quantification of
Lower Basin tributary flows, any obligation of the Upper Basin cannot be precisely
quantified at this time.

•

Provisions in the Mexico Treaty that may reduce the treaty obligation during
“extraordinary droughts.” Article 10 of the 1944 treaty with Mexico provides for a
reduction in the annual delivery of 1.5 maf in proportion to reductions in consumptive
uses in the U.S. in the event of “…extraordinary drought or serious accident to the
irrigation system in the United States…”. A comparable “extraordinary drought”
provision is referred to in the Rio Grande section of the same 1944 Treaty. Because
“extraordinary drought” is not defined in either the Colorado River or Rio Grande
sections of the Treaty, uncertainty exists about how a treaty interpretation of
“extraordinary drought” would be implemented between the United States and Mexico.

Unanswered questions raised by the Upper Colorado River Basin Compact include how
curtailment provisions in the compact will be interpreted and administered, including the
possibility that the Upper Colorado River Commission may adopt rules or operating principles
regarding certain curtailment issues and how these rules or operating principles would apply to
the Upper Division States. Examples of the remaining questions regarding how curtailment
provisions may be interpreted or administered include, but are not limited to:
•

Method of calculating consumptive use.

•

Basis for curtailment. After all overuse has been offset, additional curtailments are
made in proportion to each state’s consumptive use in the preceding water year. This
means that Colorado’s share of any remaining curtailment is not a fixed value (i.e., its
apportionment of 51.75 percent), but an amount that depends on Colorado’s actual
consumptive use of Colorado River water in relation to the other Upper Division State’s
actual consumptive uses.
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•

Questions regarding the definition and quantification of present perfected rights in the
Upper Basin. Present perfected rights are not subject to curtailment and are not to be
included in the calculation of a State’s consumptive use for determining a State’s share
of any curtailment or a ‘pay back’ obligation.

•

Questions regarding whether and how overuse from the system should be paid back
before other states are required to curtail.

In addition, the integration of tribal water rights into compact administration remains the subject
of a legal debate.
These legal unknowns and uncertainties in both Compacts will not be reduced until they are
negotiated, litigated or both.
Uncertainties in Intra-State Water Administration
A number of comments stated that the Draft Report did not explain how estimates of water
available for future consumptive use would translate into yields of Colorado water rights.
Estimates of the effect of potential Compact constraints on the yield of individual Colorado water
rights are affected by assumptions regarding the nature of the intra-state rules that might be
used to administer such a curtailment, requiring corresponding analysis to adopt assumptions
about these rules. Administrative rules that are adopted in the future will be the result of a rulemaking and may subsequently be shaped by litigation. The outcome of the rulemaking and
litigation processes cannot be predicted with certainty.
The Colorado River Compact Compliance Study (CRCCS), being conducted by the CWCB, will
begin to identify issues associated with the administration of state water rights in the Colorado
River basin under the terms of the Colorado River Compact and Upper Colorado River Basin
Compact. The CRCCS is anticipated to begin identifying, developing and evaluating possible
approaches to intra-state administration of Colorado River water rights, if a curtailment of uses
of Colorado River water is deemed necessary by the State of Colorado in order for the State to
comply with its obligations under the Colorado River Compact and the Upper Colorado River
Basin Compact. The work of the CRWAS Phase I Report is expected to serve as a data source
to help inform activities associated with the CRCCS.
Uncertainties in Future Hydrologic and Climatic Conditions
The principal source of uncertainty across projections of future hydrologic conditions comes
from the global climate models, and these uncertainties are unlikely to be reduced in the near
future. Uncertainty inherent to projected climate results in corresponding uncertainty in
projected estimates of future natural flow and water use, which, in turn, creates uncertainty in
estimates of the amount of water available for future consumptive use. This uncertainty is likely
to be as large or larger than, the effect of uncertainty surrounding the legal provisions of the
Compacts.
Summary
Unanswered questions arising from legal interpretations of the Colorado River Compact and the
Upper Colorado River Basin Compact are significant. Uncertainties inherent in projecting future
hydrologic conditions are similar in magnitude to the effect of the unanswered legal questions.
The compounded effects of these sources of uncertainty led to a range of possible futures that
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were viewed as unacceptable by many of those who commented on the March 2010 Draft
CRWAS Phase I Report. Comments also expressed concern about the degree of simplification
and the lack of transparency in the approach that was adopted to simulate the complex legal
and hydrologic system. In addition, at this time the exploration of possible curtailment
administration options is just beginning, and it is difficult to predict how any future rules adopted
by the State Engineer’s Office may be developed and if, or how, they may evolve through
litigation. Finally, there remain unsettled issues of interpretation of provisions of the Colorado
River Compact, the 1944 Water Treaty with Mexico and the Upper Colorado River Basin
Compact that may be the subject of litigation in the future. Because there may be sensitive
interstate negotiations framed by potential future litigation, the State of Colorado prefers to avoid
making assumptions about unanswered legal questions in a manner that may negatively affect
Colorado’s interests in the Colorado River by unintentionally compromising Colorado’s
negotiation, litigation and/or administrative options. Accordingly, the CWCB has determined
that it is not appropriate to finalize quantification of the effect of Compact constraints on water
availability to water rights in Colorado through this study at this time.
Where to find more detailed information:
For a description of the history of the compact and its provisions, the reader is directed to the
Citizen’s Guide to Colorado’s Interstate Compacts and the references therein, published by the
Colorado Foundation for Water Education, and to the full text of all of Colorado’s interstate
compacts on the CWCB web site: http://cwcb.state.co.us/legal/Pages/InterstateCompacts.aspx

2.2.7

Uncertainty in Water Supply Planning

Uncertainty is a very broad term that encompasses many concepts in our work and daily
activities. In water resources, three different types of uncertainty are apparent, (1) that arising
from the random nature of events, (2) that arising from the indefiniteness of measurements, and
(3) that arising from imperfections in our state of knowledge.
1. Water resource managers and stakeholders continually deal with the random nature of
events; a common example is the question, “how much water will there be in the river
next year?” They also understand that our experience of droughts and wet spells cannot
fully contain what the future may bring—deeper and longer droughts and more
productive and longer wet spells will be encountered. While the consequences of this
type of uncertainty can be costly, the water community is relatively comfortable living
with it because of the continual reminders of its presence.
2. In the same way, those who work in the field of water resources have become relatively
comfortable with the indefiniteness of measurements. Any measurement will vary from
the “true value” of the thing being measured and the amount of that difference will
depend on the tools and skills available to the person making the measurement.
Estimates based on simulations will vary more than actual measurements.
3. The third type of uncertainty arises from imperfections in our state of knowledge: for
example, we don’t know exactly how the physical and physiological processes that
cause evapotranspiration work; we don’t have perfect means of simulating those
processes, we don’t know exactly what state of growth the plant is in, and we don’t know
exactly what the conditions are in the environment around the plant. Despite all these
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uncertainties, the water community has also become relatively comfortable with methods
to estimate consumptive use.
Nowhere do imperfections in the state of knowledge play a larger role than in making estimates
of future conditions. For the last century or more, water resources management has been
based on the understanding that the past was a good guide to the future. However, science has
developed a new understanding of changes in the atmosphere that are likely to cause increased
temperature in the Study Area. But estimates of how much temperature might change or what
the consequences of those changes would be for water supply are highly uncertain;
imperfections exist in the understanding of economic, political and physical processes, the
ability to simulate those processes and the knowledge of current conditions These
uncertainties cannot themselves be known completely, but research indicates that they are
larger than any of the more familiar sources of uncertainty.
Estimating the water supply effects of future climate conditions requires combinations of several
elements. For example, estimates of future temperature and precipitation must be utilized in a
model that simulates crop consumptive use to estimate future agricultural water demands.
When elements of an analysis are combined, their uncertainties carry into the result, but the
individual uncertainties do not generally add up in a straightforward way, and overall uncertainty
cannot be determined by a simple calculation. However, individual uncertainties do interact and
each added element does increase overall uncertainty of the estimate of impact. This should be
kept in mind when using projections of water availability based on the climate-adjusted
hydrology.
CRWAS applied techniques to reduce uncertainty where this was practical, for example by
using climate projections that have been calibrated and “bias-corrected” against historic
conditions and by adopting techniques that makes much of the uncertainty in climate projections
apparent, as is described more completely in the following sections.
Furthermore, uncertainties arising in the CDSS models, StateMod and StateCU and the VIC
hydrology model have been minimized through extensive calibration and review. The CDSS
models have been productively used to support the State’s water resource planning activities for
more than 20 years and the State’s continuing process of model refinement assures that new
data and operational procedures are continuously integrated. The VIC model was selected,
among other reasons, based on previous independent calibration by others for Colorado River
basin applications.
In summary, while uncertainty will always be a factor in water supply planning, the CRWAS
tools and approaches minimize uncertainty to the maximum practical degree. Remaining
uncertainty and the range of hydrologic results associated with projecting future climate
conditions is a direct result of the uncertainties in future greenhouse gas emissions and
uncertainties in the ability of models to simulate the effects of these emissions in the context of
global atmospheric circulation.
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Where to find more detailed information:
•

•

•

For more information on climate change in Colorado: Climate Change in Colorado, A
Synthesis to Support Water Resources Management and Adaptation (Ray et al., 2008),
prepared for the CWCB, provides a great deal of valuable information about Colorado’s
climate, climate science, and projected climate conditions in Colorado. It provides
particularly valuable descriptions of greenhouse gas emission scenarios and global
climate models (http://cwcb.state.co.us/).
For more information on climate models and downscaling:, Options for Improving
Climate Modeling to Assist Water Utility Planning for Climate Change, published by the
Water Utility Climate Alliance (WUCA)
(http://www.wucaonline.org/assets/pdf/actions_whitepaper_120909.pdf)
For more information on approaches to planning under uncertainty: Decision Support
Planning Methods: Incorporating Uncertainties into Water Planning, published by
WUCA (http://www.wucaonline.org/assets/pdf/pubs_whitepaper_012110.pdf) and
Nonstationary Water Planning: An Overview of Several Promising Planning Methods,
by Marc Waage and Laurna Kaatz, published in the Journal of the American Water
Resources Association, June, 2011.

2.3 Technical Approach
Technical activities of the CRWAS involve using a set of analytical tools to evaluate water
availability for alternative hydrologic cases as described in this section. The tools and methods
used in the CRWAS are among the most sophisticated and rigorous available to water supply
planners anywhere and reduce uncertainty to the extent possible given the current state of
scientific knowledge and the analytical tools available for water availability studies.
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2.3.1

Technical Approach Overview

Phase I of the CRWAS evaluates water availability using the five step approach as shown in
Table 2-1.
Table 2-1 – Phase I Technical Approach Summary
Data and Tools: CDSS (StateCU and CDSS Natural Flows)
Results: Historical Natural Flows, Modeled Streamflows,
Consumptive Use, Reservoir Levels and Water Availability
Includes natural flow hydrology observed for period 1950–2005
Data and Tools: Extending Paleo Datasets
Results: Extended Natural Flows, and Wet/Dry Spell Statistics
Extended record dating from AD 762 (more than 1,200 years)
• Provides estimated natural flow traces. Flow magnitudes taken
from historic flow record (1950-2005).
• Flow sequences developed using statistical models applied to
tree-ring data.
• Provides a wider variety of year-to-year flow sequences than
historical record.
• Re-sequencing – Future sequences of wet and dry years cannot
be predicted; therefore, 100 different 56-year hydrologic traces
were developed. All are considered equally probable.
Data and Tools: Variable Infiltration Capacity (VIC) Model
Results: Climate-Adjusted Temperature, Precipitation, and Natural
Flows
Based on the selection of five climate projections for each of the
2040 and 2070 planning horizons
• Used same five 2040 projections selected in the JFRCCVS;
however, obtaining five appropriately distributed projections for
CRWAS study conditions required different projections for 2070.
• Each of the selected downscaled climate projections is treated
as equally probable.
• Temperature and precipitation changes were translated into
effects on natural flow using the VIC hydrologic model. Flow
sequences (dry/wet spells) were derived from those seen in the
paleohydrology flow record.
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Table 2-1 – Phase I Technical Approach Summary (cont.)
Data and Tools: CDSS (StateCU)
Results: Climate-Adjusted Irrigation Demands
Superimposes historical or projected mean monthly
temperature and total monthly precipitation on current irrigated
acreage and crop types to estimate CIR.
•

StateCU uses temperature-based monthly Blaney-Criddle
approach, incorporating available locally calibrated
coefficients to determine CIR.

•

Temperature triggers allow growing season start and end
dates to reflect changes under varying climate conditions.

Data and Tools: CDSS (StateMod)
Results: Climate-Adjusted Streamflow, Water Availability, Reservoir
Operations, and Consumptive Use
Reflects historical or projected climate-based natural flows,
crop demands, and irrigation head gate demands.
•

Uses current M&I demands, transmountain exports, reservoir
capacities, and basin operations.

•

StateMod allocates historical or projected natural flows to
meet demands based on Colorado water rights, current
administrative agreements, and current reservoir operations.

•

Model provides physical streamflow and water available for
future demands at 2,000+ locations throughout the Study
Area. Includes reservoir use, diversions, and consumptive
use.

Presented below are sections describing the application of analytical tools used in the modeling
of water availability for Phase I of the CRWAS beginning with the Variable Infiltration Capacity
(VIC) hydrology model and continuing with several sections on the CDSS tools.
Variable Infiltration Capacity (VIC) Hydrology Model
Hydrology models simulate the physical processes that operate on precipitation in the
hydrologic cycle. These processes include those that move liquid water from the top of the
vegetation or from the ground surface into water courses, either along the surface of the earth
or through soils. Hydrology models also simulate evaporative processes, either direct
evaporation from soil or open water surfaces, or transpiration of water through plants.
Hydrology models are used in CRWAS to simulate the impact of projected changes in
temperature and precipitation on natural streamflows. Natural flows are the flows that would
have occurred absent man-caused changes, such as reservoir storage and releases or
diversions and return flows.
Hydrology models are different from water resources system models (also known as water
allocation models), such as the CDSS StateMod model, which begin with natural flows and
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simulate the movement of water through natural and man-made conveyances and storage
facilities subject to human management decisions. Water allocation models are described
further below.
The Variable Infiltration Capacity (VIC) hydrology model was used to quantify the effect of
projected changes in climate on naturalized streamflow, required as input to the CDSS models.
The VIC model has several applications to climate change studies and successful application to
numerous basins around the world. It operates on a daily time step. It has a number of
favorable attributes for the Study, but VIC’s three most significant advantages are that it has a
reliable, physically-based model of evapotranspiration, it has a physically-based model of snow
dynamics, and it has been used for two studies of climate change in the Colorado River Basin
for which calibrated parameters are available.
Evapotranspiration (ET) is the most significant water loss process in the hydrologic water
balance. As such, the reliability of a hydrology model is directly related to the accuracy and
reliability of the representation of ET. In mountainous terrain such as constitutes much of the
significant water-producing areas of the Colorado River basin, physically-based ET models, like
the ET model used in VIC, are preferred for basin-scale analyses where local calibration of
vegetation coefficients is not feasible.
Snow accumulation and snow melt are also important processes in simulating the seasonal
pattern of streamflow. Because all of the available projections of future climate show that
temperature will increase, changes in the seasonal pattern of snow accumulation and melt will
result. A more physically-based snow model, of the sort used in VIC, provides more confidence
that simulations involving changes in temperature will result in realistic changes in snow
accumulation and snow melt.
Colorado Decision Support System
Water availability under historical and projected climate conditions was estimated using tools
developed for the statewide CDSS. CDSS was developed by the CWCB with support from the
Colorado Division of Water Resources and consists of a database of hydrologic and
administrative information related to water use in Colorado, and a variety of tools and models for
reviewing, reporting, and analyzing the data. Historical water-related data, including stream
flows, diversions, water rights, climate records, and reservoir contents, are stored in a central
database called HydroBase. Spatial data, such as irrigated acreage and point locations of ditch
head gates, stream flow gages, and climate stations, are also stored in HydroBase.
These underlying data were fundamental to the development of the Colorado-basin specific
modeling tools available for use in the CRWAS. Data sets for the consumptive use model,
StateCU, have been developed to represent historical use in each of the five major basins
(Study Basins) that collectively make up the Colorado River Basin in Colorado; Yampa River
basin, White River basin, Upper Colorado River basin, Gunnison River Basin, and the combined
San Juan River and Dolores River basins. These data sets include current levels of irrigated
acreage, crop types, and irrigation practices superimposed spatially on climate data for the 1950
through 2005 study period.
The CDSS water resources planning models are water allocation models, which determine
availability of water to individual users and projects based on hydrology, water rights, and
operating rules and practices. They are implementations of StateMod code developed by the
State of Colorado for application in the CDSS project. StateMod is used to represent each
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basin’s hydrology, demand, water rights, and operations. StateCU generates crop irrigation
demand estimates that are used directly in the StateMod model. StateMod starts with hydrology
then operates based on Colorado water right priorities to meet the irrigation, municipal,
industrial, transbasin, storage, and instream flow demands.
CDSS planning models have been developed for each of the five study basins specifically for
the types of basin-wide “what-if” analyses applications used in the CRWAS. The model data
sets extend from 1950 through 2005 and simulate current demands, current infrastructure and
projects, and the current state administrative environment as though they were in place
throughout the modeled period. For the CRWAS study, StateMod is run on a monthly time-step.
This is an appropriate time-step for planning purposes and coincides with the available data
from the climate projections and the precision of the hydrology models. Note that the CDSS
planning models do not reflect Colorado River Compact provisions and associated potential
restrictions in the estimates of water availability; only the impacts due to current Colorado water
uses and administration within the state are represented.
Figure 2-3 shows the general data-centered philosophy that governed the development of
CDSS. As shown, information is stored in HydroBase and extracted for viewing, analysis, and
use in subsequent modeling efforts through Data Management Interfaces (DMI). The datacentered approach allows input files developed for consumptive use and water resources
planning models to be created and formatted in a consistent fashion, and updated easily when
new data becomes available.

Figure 2-3 – CDSS Data-Centered Approach
The CDSS analysis models were developed as tools to test the impacts of changes to the
current water resource systems, including potentially higher agricultural demands and varying
natural hydrology due to projected climate changes. The models can simulate these potential
changes constrained by current reservoir and diversion infrastructure, operations, and water
rights administration. The models are publically available and have been reviewed, enhanced,
and used to help in water resources planning decisions since development began in the early
1990s. The reliability and acceptance of the models, plus the ease in which model inputs can
be revised due to the data-centered approach, make them the perfect tools to investigate the
impact projected climate change may have on water available for future development in the
Study basins.
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Where to find more detailed information:
For more information on the CDSS development, see the Task 4.1 – Overview of the CDSS
memorandum available on the Colorado River Water Availability link via the CWCB website
(http://cwcb.state.co.us/). For summaries of the Study basin StateMod models, the Task 4.1
– Modeling Briefs are also available at that link. StateMod and StateCU data sets and full
User Manual documentation can be downloaded, along with StateMod and StateCU
executables, from the CDSS website (http://cdss.state.co.us/).
CRWAS outreach presentations of CDSS model review and refinement activities are provided
in CRWAS Task 4.2 – BRT Workshop Presentations and CRWAS Task 5.2 – BRT Workshop
Presentations, available at http://cwcb.state.co.us/.
Documentation of general background information on CDSS models is provided in CRWAS
Task 4.1 – CDSS Modeling Briefs. Suggested enhancements and specific enhancements
incorporated into the CDSS models are outlined in CRWAS Task 4.4 – Recommended Model
Refinements, and documented in detail in the Model User’s Manuals, available at
http://cdss.state.co.us/.
StateMod and StateCU revised data sets and full User Manual documentation can be
downloaded, along with StateMod and StateCU executables, from the CDSS website
(http://cdss.state.co.us/).

CDSS Model Automation, Testing, and Presentation of Results
Thousands of CDSS model runs were executed in the Study to provide water users and
providers with a range of results associated with alternate historical hydrology and projected
climate hydrology. The DMI tools were run prior to each StateCU and StateMod model
execution to generate the revised model input files, using the established CDSS standards.
StateMod climate-based input files of CIR, head gate demands, and natural flows were resequenced to represent climate variability seen in the paleohydrologic record for the historical
and projected climate analyses. In addition, StateMod results needed to be quickly reviewed for
potential issues. Therefore, an automated procedure was developed to create the required new
input files, to run StateCU and StateMod, and to graphically review the results.
StateCU generates CIR estimates for over 1,250 ditch structures and aggregated irrigation
structures represented in the Study basin models for each month in the 1950 through 2005
study period. StateMod results for the Study basins are extensive and include simulated
estimates of physically and legally available flow at more than 2,200 locations. In addition,
StateMod results include information at each diversion node including demand, diversions from
direct rights or from storage, consumptive use of diversions, and shortages. Results for each
model run, and at each model location, are available via a web-viewing tool developed
specifically for access to the CRWAS results (CRWAS Data Viewer).
For reporting purposes, it was necessary to identify a manageable subset of locations to view,
analyze, and compare results. Results presented in the main body and appendices of this report
represent historical hydrology and climate change hydrology based on the 1950 through 2005
period of climate variability. The results for re-sequenced historical and climate change
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hydrology can be accessed, viewed, and saved through the CRWAS Data Viewer. The
following general criteria were used to select analysis locations presented in this report:
•

Select locations that correspond to USGS stream gages

•

Include locations in each of the five study basins

•

Select locations that represent total tributary runoff (locations above river confluences)

•

Include locations that represent critical areas (calling rights, for example near
Shoshone Power Plant or near the Grand Valley Diversions in the upper Colorado
River Basin)

•

Consider locations below significant transbasin diversions or reservoirs

•

Select locations that represent varying elevations

•

Include locations that overlap with locations selected for presentation in the Front
Range Vulnerability Study

Using the criteria, 42 locations were selected as shown in Table 2-2 and Figure 2-4. Four
reservoirs that provide supplemental supplies primarily to meet irrigation demands within the
Study basins were selected: Vega Reservoir, Yamcolo Reservoir, Ridgway Reservoir, and
McPhee Reservoir. In addition, results are shown for Green Mountain Reservoir and Blue Mesa
Reservoir, both multi-purpose reservoirs that include irrigation use. Water availability information
for the following locations is provided within this report.
Table 2-2 – Locations for Results Analysis
Study Basin

Location Description

USGS Gage ID

UPPER COLORADO

COLORADO RIVER NEAR GRAND LAKE

09011000

UPPER COLORADO

MUDDY CREEK AT KREMMLING

09041500

UPPER COLORADO

BLUE RIVER BELOW DILLON

09050700

UPPER COLORADO

BLUE RIVER BELOW GREEN MOUNTAIN RES

09057500

UPPER COLORADO

EAGLE RIVER BELOW GYPSUM

09070000

UPPER COLORADO

COLORADO RIVER AT DOTSERO

09070500

UPPER COLORADO

ROARING FORK RIVER NEAR ASPEN

09073400

UPPER COLORADO

ROARING FORK RIVER AT GLENWOOD

09085000

UPPER COLORADO

COLORADO RIVER NEAR CAMEO

09095500

UPPER COLORADO

PLATEAU CREEK NEAR CAMEO

09105000

UPPER COLORADO

COLORADO RIVER NEAR CO-UT STATE LINE

09163500

GUNNISON

EAST RIVER AT ALMONT

09112500

GUNNISON

TAYLOR RIVER AT ALMONT

09110000

GUNNISON

TOMICHI CREEK AT GUNNISON

09119000

GUNNISON

GUNNISON RIVER NEAR GUNNISON

09114500

GUNNISON

CIMARRON RIVER AT CIMARRON

09126500

GUNNISON

GUNNISON RIVER BELOW GUNNISON TUNNEL

09128000
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Study Basin

Location Description

USGS Gage ID

GUNNISON

GUNNISON RIVER NEAR LAZEAR

09136200

GUNNISON

UNCOMPAHGRE RIVER AT DELTA

09149500

GUNNISON

GUNNISON RIVER NEAR GRAND JUNCTION

09152500

SAN JUAN/DOLORES

SAN JUAN RIVER NEAR CARRACAS

09346400

SAN JUAN/DOLORES

PIEDRA RIVER NEAR ARBOLES

09349800

SAN JUAN/DOLORES

LOS PINOS RIVER AT LA BOCA

09354500

SAN JUAN/DOLORES

FLORIDA RIVER AT BONDAD

09363200

SAN JUAN/DOLORES

ANIMAS RIVER NEAR CEDAR HILL, NM

09363500

SAN JUAN/DOLORES

LA PLATA RIVER AT HESPERUS

09365500

SAN JUAN/DOLORES

LA PLATA RIVER AT CO-NM STATE LINE

09366500

SAN JUAN/DOLORES

MANCOS RIVER NEAR TOWAOC

09371000

SAN JUAN/DOLORES

DOLORES RIVER NEAR BEDROCK

09171100

SAN JUAN/DOLORES

SAN MIGUEL RIVER AT NATURITA

09175500

YAMPA

YAMPA RIVER BELOW STAGECOACH RES

09237500

YAMPA

ELK RIVER AT CLARK

09241000

YAMPA

ELKHEAD CREEK NEAR ELKHEAD

09245000

YAMPA

WILLIAMS FORK AT MOUTH, NEAR HAMILTON

09249750

YAMPA

YAMPA RIVER NEAR MAYBELL

09251000

YAMPA

LITTLE SNAKE RIVER NEAR LILY

09260000

YAMPA

YAMPA RIVER AT DEERLODGE PARK

09260050

WHITE

NORTH FORK WHITE RIVER AT BUFORD, CO

09303000

WHITE

SOUTH FORK WHITE RIVER AT BUFORD

09304000

WHITE

WHITE RIVER BELOW MEEKER

09304800

WHITE

PICEANCE CREEK AT WHITE RIVER

09306222

WHITE

WHITE RIVER NEAR CO-UT STATE LINE

09306395
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Figure 2-4 – Locations for Results Analysis
An automated data-centered approach was developed that incorporated temperature,
precipitation, and natural flow data associated with the climate projections into StateCU and
StateMod input files. To incorporate the information from the paleohydrologic record, the
automated approach included re-sequencing of both historical climate-based input files. To
simulate all the hydrologic cases 1,100 StateMod model runs were made for each basin (1,100
= 100 traces for extended historical climate conditions and 100 for each of the ten climate
projections).
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Where to find more detailed information:
The details of the automated, reproducible approach to develop input files and to simulate each
of the 1,100 scenarios developed for each of the Study Basins are presented in the Task 6.6 /
7.11 – CDSS Automation, Testing, and Application memorandum available on the Colorado
River Water Availability link via the CWCB website (http://cwcb.state.co.us/).

2.3.2

Historical Hydrology
The historical hydrology consists of historical natural flows along with
historical temperature and precipitation. The historical hydrology serves as
the basis for development of extended hydrologic data that reflect more
extreme droughts and wet spells contained in the prehistoric record of tree
rings, (the Extended Historical Hydrology), and adjusted hydrologic data
that reflect the impact of projected future climate (the Climate-Adjusted
Hydrology). The Study historical period was defined to be the period from
1950 through 2005.
Historical natural flows represent historical hydrologic conditions absent
the effects of man. All of the CRWAS water availability analyses have
been anchored to historical natural flows: for the five study basins these
are the CDSS naturalized flow (baseflow) data, which have been estimated
for 227 headwater nodes and locations with significant inflow.
Natural flows have been calculated for CDSS using data on historical
depletions and reservoir operations. StateMod automates the procedure
by estimating natural flow time series at specified discrete inflow nodes
where historical measured data is available by adding historical values of
upstream depletive effects to the gaged value, and subtracting historical
values of upstream augmenting effects from the gaged value as follows:

Historical diversions and reservoir contents, measured by the Division of
Water Resources and stored in HydroBase, are provided directly to StateMod to make this
computation. Evaporation is computed by StateMod based on historical evaporation rates and
reservoir contents. Return flows are similarly computed based on diversions, crop water
requirements, estimated delivery efficiencies, and return flow timing parameters. The process
used to generate natural flows is described in Section 4 of the basin models’ user manuals.
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2.3.3

Extended Historical Hydrology
The CRWAS scope included development of a method to use
information from prehistoric tree-ring records to extend observed records
of flows (i.e., to develop an “extended historical hydrology”) consisting of
100 traces, each 56 years in length. Collectively, such a set of traces is
referred to as an “ensemble” of traces.
The approach used to extend historical hydrology is described in this
section. Information from the tree-ring records was also used to extend
the climate-adjusted natural flows, which reflect the impact of projected
climate change. This was because there is evidence in the literature
describing climate modeling to indicate that in some locations global
climate models (GCMs) do not reliably replicate the year-to-year
variability of climate and therefore hydrology.
The implications of wet and dry spells to water availability and project
performance are best determined by simulation of specific water rights
and structures, as is done with the CDSS models. Accordingly, the
sequences of alternate historical hydrology were run through CDSS
models so the output databases from those runs will reflect the impact of
variability as captured in the alternate historical hydrology. These output
databases are available to the public through the CRWAS Data Viewer.
The computer time necessary to run the five CDSS basin models set a
practical limit of 100 for the number of traces used in the alternate
historical hydrology.
Re-sequencing Historical Hydrology

The overall context for extension of flows using paleohydrology is
illustrated using Figure 2-5, a chart showing paleohydrologic reconstructed annual streamflow
for the period 1600-2004 on the Colorado River at Lees Ferry, AZ, (Meko et al., 2007), along
with the naturalized observed flows at that site (the complete reconstruction extends from A.D.
762; a shorter period is shown for clarity). The pre-observation period extends from 1600 until
1905. The period over which tree-ring chronologies overlap observed flows extends from 1906
through 2004 and is referred to as the overlap period. The reconstructions are based on a
functional relationship, typically a linear regression, between tree-ring chronologies and the
streamflows (e.g., Stockton, 1975; Stockton and Jacoby, 1976, Meko et al., 2007), developed
over the overlap period, which is then used to estimate flows during the pre-observation period.
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Figure 2-5 – Reconstruction of Colorado River Annual Flow at Lees Ferry
In the linear regression approach, a suite of trees are cored to obtain a record of tree-ring
widths, which are corrected for physiological and other biases to obtain tree-ring growth
indices 2. Tree-ring growth indices for many trees at one site are typically aggregated (usually
by averaging) into a chronology, which contains a single index value for each year in the
chronology. A stepwise regression approach is used to select the best subset of tree-ring
chronologies, based on the ability of that subset to predict streamflows at a specified location,
and a multiple linear regression (MLR) model is fitted to the observed streamflow. This MLR
model is then used to estimate streamflows during the pre-observation period using tree-ring
chronologies. Variations of this basic approach have been proposed 3.
These reconstruction techniques, applied to the suite of available tree-ring information, capture
very well the variability of the observed flow (i.e. what years are wet or dry), but the flow
magnitudes generated by these techniques differ from one reconstruction to another in the preobservation period. This can be seen in seven reconstructions of Lees Ferry flows (Stockton
and Jacoby, 1976; Hidalgo et al., 2000, Woodhouse et al., 2006) shown in Figure 2-6.

2

Trees actually add a volume of new growth each year and that volume varies depending on
environmental conditions and other factors such as disease. As the tree diameter increases, a given
volume of growth will be contained in a thinner ring. Thus, this geometric effect must be accounted for in
the creation of tree-ring indices. Other effects also require compensation, such as autocorrelation caused
by physiological factors such as energy storage.
3

For instance, Hidalgo et al., (2000) used the MLR approach on the Principal Components (PC) of the
tree-ring indices. The reconstructions in this approach are sensitive to the number of PCs retained, as
shown by Hidalgo et al. (2000) in their comparison with traditional MLR-based reconstructions.
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Pre-observation
P i d

Observation
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Figure 2-6 – Seven Reconstructions of Colorado River Annual Flow at Lees Ferry
The divergence of streamflows among the various reconstructions during the pre-observation
period is due to the use of different reconstruction calibration techniques, different tree-ring data
treatment, different tree-ring data, and different gage data (both the years used and the
hydrologic time series itself) for the calibration. All of these are potential sources of the
differences, and these differences should be expected. The fact that these different
reconstructions show coherent wet and dry periods is a testament to the robustness of the
hydroclimatic signal in the trees.
In recent years several statistical methods have become available that obtain information
regarding the sequence of wet and dry states from the tree-ring record and sample flow
magnitudes from the observed records. 4 For a more complete description of these methods the
reader is referred to Gangopadhyay et al. (2008) and references contained therein.
Where to find more detailed information:
A literature review and evaluation of approaches for extending historical and climate adjusted
hydrology are described in detail in CRWAS Technical Memorandum Task 6.1 / 6.2 / 6.3 –
Literature Review and Method Evaluation, Analyses of Tree-Ring Data, Recommendation for
Extending Historical Hydrology., available at http://cwcb.state.co.us/.
A method based on the approach developed by Prairie et al. (2008) was determined to be wellsuited for creating input data sets for complex water resources models and was adopted for use
in the Study. This approach was adopted for several reasons. Most importantly, it was the
most effective and cost effective method for blending drought intensity-duration-frequency
information from the paleo record with the impact of projected climate, and it is the only
available method that can extend estimates of water use while maintaining their correlation with
streamflow. In addition, the approach has considerable credibility from its use in the recent
model studies to develop guidelines for Lower Basin shortages and coordinated operations for
Lake Powell and Lake Mead on the Colorado River (Lower Colorado River Guidelines,
Reclamation, 2007).
4

A year is said to be in a “wet” state if its annual flow is equal to or greater than a threshold flow, often the
mean or median flow. A year is said to be in a “dry” state if its annual flow is less than the threshold flow.
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Prairie et al. (2008) used the information in the tree-ring chronologies to construct a stochastic
model of annual sequences that was in turn used to construct traces of streamflows to be used
as model input. A stochastic model is one that is driven by probabilities, and in this case, the
probability of a particular year being used in a particular position in a sequence is based on
information contained in the prehistoric tree ring record.
The flow reconstructions on which Prairie et al. (2008) and CRWAS are based were developed
by Meko et al. (2007) and extend back to A.D. 762. The correlation between streamflow and
tree growth (indicated by the width of an annual tree ring) is not perfect, so the annual sequence
of prehistoric flows cannot be known exactly. As reconstructions go back in time there are
fewer and fewer remaining tree-ring records with which to create a reconstruction, so the
uncertainty in estimating the true value of the flow increases. In Meko et al., the uncertainty in
estimating flow ranged from plus or minus 14 percent for the most recent model (using the
largest number of records) to plus or minus 19 percent for the oldest model (using the smallest
number of records). What is important for CRWAS is the ability of the tree rings to reconstruct
whether a year was wet or dry, and the best model did that 83 percent of the time during the
overlap period. If we remove the cases where either the reconstructed or observed flow was
within 5 percent of the mean (that is, very close to changing from wet to dry or vice versa) the
reconstruction got 98 percent of the cases correct. Information is not available to test the
method for the earlier models.
This type of re-sequencing approach does not model the individual flow magnitudes, but instead
arranges years from the observation period in sequences that are statistically consistent with
the information about hydrologic conditions (i.e. wet or dry year) contained in the tree-ring
chronologies. In the first application of this approach, for the Lower Colorado River Guidelines,
sequences of annual flows at Lees Ferry were developed and subsequently disaggregated for
use in the CRSS model. However, traces of any type of input data that is associated with an
historical year, including complex, structured data, can be constructed using this approach.
This allows a trace of monthly model input data to be constructed by re-sequencing the
historical monthly input data one year at a time (including all monthly inflow data for all inflow
points in a model) according to the order of years in a sequence.
For example, when building a trace of inflow data for the CDSS models, if a sequence contains
the year 1964, the monthly model input data for all 227 natural flow points for 1964 would be
appended to the input data set. This flexibility also allows the method to be used to extend
climate-adjusted streamflows, historical and climate-adjusted weather, and historical and
climate adjusted water use, so long as those data can be associated with an historical year.
Where to find more detailed information:
The details of the re-sequencing method, a technical description of the process and
references to the relevant literature is provided in CRWAS Technical Memorandum Task 6.4
– Methods for Alternate Hydrology and Water Use available at http://cwcb.state.co.us/.
Table 2-3 and Figure 2-7 illustrate the results of re-sequencing. Table 2-3 shows 15-year
portions of the historical sequence (1950-1964) and five sequences of years generated by the
stochastic model used to extend historical hydrology. (For readability, only 15-years of each 56year sequence are shown.) Note in Table 2-3 that years are sometimes used more than once in
a single sequence and can sometimes follow in sequence, e.g. 2004 is used in positions 12 and
13 in Sequence 2.
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Table 2-3 – Year Sequences
Sequence
Position

Historical
Record

Sequence
1

Sequence
2

Sequence
3

Sequence
4

Sequence
5

1

1950

1955

1992

1971

1976

1993

2

1951

1965

1955

1979

1954

1963

3

1952

1980

1956

1963

1957

1977

4

1953

1994

2003

1977

1998

2001

5

1954

1965

1995

1973

1983

1977

6

1955

1983

1994

1983

1994

1955

7

1956

1984

2004

1985

1961

1956

8

1957

1971

1960

2000

1991

1968

9

1958

1994

1995

1969

1992

1995

10

1959

1954

1994

1997

1962

1996

11

1960

1956

2001

1976

1972

1972

12

1961

1977

2004

1977

1993

1952

13

1962

2003

2004

1964

1996

1953

14

1963

2004

1991

2002

1997

2001

15

1964

1961

1992

1978

1953

1991

Figure 2-7 shows the year sequences in Table 2-3 converted into flow traces by replacing the
historical year designation with the magnitude of flow from that historical year. The Historical
Trace is the historical record of natural flows (in this case, at Lees Ferry Arizona on the
Colorado River). The five traces from the extended historical hydrology all contain only annual
flows from the Historical Trace. Figure 2-7 shows the entire 56-year period for each trace.
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Trace

Historical
Trace

Trace
1

Trace
2

Trace
3

Trace
4

Trace
5

Mean
Flow

14.26

15.62

14.56

13.01

16.02

13.16

1950

2005

Figure 2-7 – Flow Traces
Figure 2-7 shows the mean flow over each 56-year trace just above the graphic representation
of the trace. Mean flows vary significantly depending on the relative number of wet and dry
years in the year sequence. If all of the years in the historical record were to be used in a trace,
the mean of the trace will always equal the mean of the historical record regardless of the order
in which the years/flows occur. Why the means differ from trace to trace is explained by
examining the extent to which years recur or are omitted in the sequences shown in Table 2-3.
The value of using information from the paleo-record is that it describes droughts and wet spells
that are more intense and of longer duration than those in the historical record. Trace 3 has a
mean flow over the entire 56-year period that is more than one million acre-feet lower than
experienced from 1950 through 2005. Trace 3 also has more severe dry periods than does the
historical period: The driest ten-year period in the historical record is about 12.4 MAF while the
driest ten-year period in Trace three is 10.8 MAF. Trace 3 contains three independent ten-year
periods that are nearly one million acre-feet drier than the driest ten-year period in the historical
trace.
Figure 2-7 shows only annual flow magnitudes, but the re-sequencing method as applied in the
Study is used to assemble time-series of complex model input. For example, a trace of model
input data for StateMod would be constructed from Sequence 1 by starting the trace with the
entire CDSS data set (for 227 inflow points) for the year 1955. The trace would be extended to
the second year by adding the entire data set for 1965, followed by the data for 1980, and so on
until a full 56-year trace had been constructed.
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Statistical Analysis of Extended Historical Hydrology
As described above, the process of developing the extended historical hydrology involved the
generation of an ensemble of 100 hydrologic traces. No single trace will actually occur, just as
the historical record will never be repeated exactly, but, collectively, the statistics of wet and dry
spells in the ensemble of traces will provide information about the likelihood of future spells.
Therefore, statistical analyses of the frequency of wet and dry spells were conducted on the
ensemble of hydrologic traces. While the methods used to develop statistics for the alternate
hydrology of climate change were described in CRWAS Technical Memorandum 7.12, the
results were discussed only in qualitative terms. During the outreach process following
publication of the draft CRWAS Phase I Report, stakeholders requested that the final CRWAS
Phase I Report provide more information on drought and surplus spells. Meanwhile, the
statistics of spells calculated in CRWAS Tasks 6.7 and 7.12 for four sites were reported in the
Colorado Drought Mitigation and Response Plan (Drought Mitigation Plan, CWCB, 2010), which
included discussion (Annex C) on the implications of climate change for drought (note that the
Drought Mitigation Plan covers the entire state, but the CRWAS only quantified the impact of
projected climate on spell statistics for the Colorado River Basin. Subsequently, as part of
refinements to the Drought Mitigation Plan, an effort was made to develop more meaningful
statistical measures of spell frequency and intensity and to develop better ways of
communicating those measures. These efforts were continued as part of the refinement of the
CRWAS.
For water supply planning, the length of wet and dry periods (or spells) is especially important.
For example, several consecutive wet years followed by several dry years are much worse in
terms of required reservoir storage than a series of alternating wet and dry years if even if the
average flows for the two cases are identical. For the purposes of this Study, spells are defined
as continuous sequences of two or more years of the same category (i.e. dry or wet), regardless
of when they occur, i.e. every spell is counted even if it is “nested” inside a longer spell
(Tarawneh and Salas, 2009). Several statistics are used to characterize spells in CRWAS. The
threshold is the flow used to characterize years—if total volume of flow in a year is less than the
threshold, the year is categorized as a dry year; otherwise, the year is categorized as a wet year
(in the unlikely event that an annual flow is exactly equal to the threshold that year will be
classified as a wet year). The duration of a spell is the number of continuous years of the same
category (wet or dry). The magnitude of a spell is the cumulative amount by which the total
volume over the duration of the spell varies from the threshold volume (the threshold flow times
the duration of the spell). A wet spell produces a surplus while a dry spell produces a deficit.
The intensity of a spell is the amount that the average flow during the spell differs from the
threshold. Wet spells produce positive intensities while dry spells produce negative intensities.
The frequency of a spell is a measure of how often it is expected to occur. Frequency is often
stated as a return interval; a “100-year drought” is a dry spell that is expected to recur (return)
once a century. Frequency is also expressed as a probability; there is a one-percent probability
that a 100-year drought will begin in any given year. Spell frequency is most often specified for
particular spell durations. Less often frequency is expressed for a particular spell magnitude or
intensity and some research estimates the frequency of combinations of duration and intensity,
but this is rare in practice.
The spell statistics originally developed for CRWAS and reported in the Drought Mitigation Plan
were based on the conventional hydrologic practice where the threshold is set as the mean of
flows in the trace. Using this convention for climate-adjusted flows assumes a point of view at
some time in the future when climate change has stabilized and society has adopted the
changed conditions as the norm. At that hypothetical time in the future, the spells would be
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superimposed on a new mean flow that has become “normal.” Using the original approach,
spell statistics for projected climate cases are similar to the corresponding statistics for the
alternate historical hydrology, because using the future mean flow as the threshold effectively
removes the climate impact on mean flows. Statistics calculated this way are not focused on
answering the central question: How much will spells change relative to the conditions of the
historical observed record, which current policies and systems have been designed to handle?
This question is most precisely answered through detailed water resources modeling, but an
indication of the answer can be obtained by calculating the characteristics of spells for projected
flows based on the historical mean rather than the mean of each individual climate scenario.
The original CRWAS analyses examined the frequency of the longest spell in each 56-year
trace in the alternate historical hydrology (AHH). A new approach was adopted for this revision
that looked at the entire AHH to determine the frequency of a spell as long as the historic spell,
the longest spell in the historical record. This approach answers the question: What is the
likelihood that a spell of a particular length will begin next year? The refined method calculates
the return interval and the intensity of a dry or wet spell that has the same length as the longest
spell experienced during the historical period.
Drought statistics expressed in terms of non-exceedance values, as was done with the results
of the original CRWAS analysis, may be difficult to relate to experience because a small change
in the non-exceedance value for a rare event can substantially affect risk. For example, the
return interval of an event with a 98 percent non-exceedance frequency is 50 years while the
return interval for an event with a 96 percent non-exceedance frequency is 25 years; what at
first glance appears to be a two percent change actually represents a doubling of frequency.
Further, presenting the length and severity of droughts as probabilities or in terms of frequency,
which is often confused with probability, may introduce confusion with the unknown probabilities
of the climate cases. For these reasons, another approach was developed to express spell
occurrence in terms of return intervals.
The refined method calculates the return interval and the intensity of a dry or wet spell that has
the same length as the longest spell experienced during the historical period. Spell statistics
are calculated for the alternate historical hydrology and for the ten projected climate cases. The
results of these analyses are presented in Section 3.3 and Appendix C.

Where to find more detailed information:
For more detail on the calculation of spell statistics see CRWAS Task 6.7 – Summarize
Alternate Historical Hydrology and CRWAS I(b) Task 5-2: Spell Statistics (refinement to
CRWAS Phase I Tasks 6.7) technical memoranda available at http://cwcb.state.co.us/.
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2.3.4

Climate-Adjusted Hydrology
Coordination with JFRCCVS and CCTAG
A second study of climate change impacts, the Joint Front Range Climate
Change Vulnerability Study (JFRCCVS) proceeded contemporarily with the
CRWAS. The JFRCCVS is a cooperative effort among six front-range
water providers and the CWCB. The CWCB directed that the CRWAS
coordinate its efforts with the JFRCCVS to help assure that the two studies
are as cost effective as possible, to maximize consistency and
comparability of results (while remaining consistent with the different
objectives of each study) and to maximize the technical value of the two
studies to their respective stakeholders. In addition, the CWCB directed
that the CRWAS would review the Study approach and results with the
Colorado CCTAG. The most important elements of these coordination
activities involved a review of the proposed CRWAS technical approach
that occurred before the Study Scope of Work was finalized, selection of
the time frames at which future climate would be characterized, and
selection of the climate projections to be used to characterize the future
time frames.

For the first step in coordination between the CRWAS and the JFRCCVS,
prior to the development of the detailed technical scope of work for the
CRWAS, an outline of the technical approach suggested by CRWAS for
use in characterizing climate-adjusted hydrology was provided to the
JFRCCVS and the CCTAG. A joint meeting of members of the CRWAS
technical team, the JFRCCVS technical team and stakeholders, and the
CCTAG was held to address the technical validity of the approach being
considered by CRWAS and its consistency with the approach being
considered by the JFRCCVS. The joint review identified areas in both the
CRWAS and JFRCCVS study approaches where refinements would provide benefits in terms of
technical reliability and consistency between the two studies.
The most significant coordination between the JFRCCVS and the CRWAS involved selection of
time frames at which future climate would be characterized and selection of the climate
projections to be used to characterize the future time frames. At the time that the CRWAS
began its efforts to develop its approach, the JFRCCVS had already identified two time frames
for characterization of future climate, 2040 and 2070, to be characterized by average conditions
over the periods 2025-2054 and 2055-2084, respectively. Initially, the JFRCCVS study
considered the time frames used by the Boulder Climate Change Study (2030 and 2070; Smith,
et al., 2009). The JFRCCVS technical team felt that 2030 was too early to see significant
development of climate change impacts, so 2040 was used as the early time frame for the
JFRCCVS. These two time frames were acceptable to the CCTAG, and were therefore adopted
by the CRWAS.
The CRWAS used a historical period from 1950 through 2005, which extends six years longer
than the period used by JFRCCVS. At the time JFRCCVS began, the gridded weather data
used by both studies (see section 2.3.4) had not been extended beyond 1999. The CRWAS
study team used the extended data to include the drought beginning in 2000.
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Where to find more detailed information:
Coordination between the JFRCCVS and CRWAS continued during the course of the two
studies; details of those coordination activities are described in CRWAS Technical
Memorandum Task 7.1 – Coordination with Front Range Vulnerability Study, available at
http://cwcb.state.co.us/.
Selection of Downscaled Climate Projections
A climate projection is the output of one run of a GCM using a specific set of initial and
boundary conditions and a specific set of input data. Climate projections are used in CRWAS to
characterize possible future precipitation and temperature conditions, which in turn affect natural
flows and water use. For practical purposes, the climate projections available to JFRCCVS and
CRWAS were those in an archive created and maintained by a joint effort of the Lawrence
Livermore National Laboratory (LLNL), the Bureau of Reclamation, and Santa Clara University
(SCU) (LLNL-Reclamation-SCU archive). The LLNL-Reclamation-SCU archive contains 112
projections created using 16 different climate models and three different emission scenarios.
Where to find more detailed information:
The CWCB asked the Western Water Assessment to develop a report that synthesized
information about climate change that was relevant to Colorado. That report, Climate Change
in Colorado, A Synthesis to Support Water Resources Management and Adaptation (Ray et
al., 2008), provides a great deal of valuable information about Colorado’s climate, climate
science, and projected climate conditions in Colorado. It provides particularly valuable
descriptions of greenhouse gas emission scenarios and global climate models
(http://cwcb.state.co.us/).
Climate Models (GCMs)
A GCM is a mathematical model of the Earth’s atmosphere and its interaction with the ocean
and land surface. Global climate models are used for weather forecasting and projecting
climate change. In the latter application, they provide estimates of future conditions that reflect
the levels of greenhouse gas emissions. GCMs divide the atmosphere and the ocean along
lines of latitude and longitude and into horizontal layers, to form a three-dimensional grid. In the
CRWAS study area, grid cells average about 200 miles on a side. More detailed climate
models, referred to as Regional Climate Models (RCMs) may provide better resolution of
regional precipitation patterns. Even more finely detailed models may someday be able to
resolve orographic effects of Colorado’s mountainous terrain. However, these more detailed
approaches still rely on GCMs to define boundary conditions and are therefore subject to many
of the biases and uncertainties inherent in the GCMs (Harding, et al., 2012). There are not a
sufficient number of runs of RCMs available to characterize the range of projections of future
climate in the study area, which was one of the goals of CRWAS. In the future, modeling
centers may develop large ensembles of RCM outputs that would characterize uncertainty, but
at the time of this work relying on GCM output was the only practical approach that allowed the
use of a broad ensemble of model outputs.
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Emission Scenarios
Projections of future changes in climate attributed to human activity rely on projections of future
concentrations of greenhouse gases (GHG), which in turn depend on current concentrations
and future rates of GHG emissions. GHG emissions depend, in complex ways, on socioeconomic development, technology, demographics and politics. The Intergovernmental Panel
on Climate Change (IPCC) has developed a number of “storylines” of future global conditions,
which are used as the basis for estimates of future GHG emissions. These storylines are
documented in the Special Report on Emissions Scenarios (SRES) and are often referred to as
SRES scenarios. IPCC did not assign a likelihood to the SRES scenarios—each is considered
one “alternative image[s] of how the future might unfold” (Nakicenovic et al., 2000, Technical
Summary). While different emissions scenarios may impact different regions of the globe to
varying degrees, emissions scenarios are global in nature and do not have a specific linkage to
a region. From the four SRES scenario “families” (A1, A2, B1, B2), only the B1, A1B (a member
of the A1 family) and A2 scenarios have been used as the basis for projections on many GCMs.
These have come to be known, respectively, as the “low”, “medium” and “high” emissions
scenarios, based on their impact on climate conditions in the year 2100 5.
Downscaling
GCM output is available in grid scales that range from about 100 to about 200 miles square
(10,000 to 40,000 square miles) a substantial portion of the area of western Colorado. While
one GCM grid cell covers from 10,000 to 40,000 square miles, a substantial mountain
watershed might cover several hundred to a thousand square miles, and many tributaries drain
considerably smaller areas. Before GCM output can be used for analysis of local conditions, or
for local hydrologic modeling, it must go through a process called downscaling, which relates
the large scale GCM data to detailed terrain and observed climate conditions. Downscaling
represents processes that occur at a smaller, local scale and over shorter time frames than can
be simulated by a GCM (Barsugli et al., 2009). GCM projections contain bias, which is exhibited
as systematic error in replicating observed conditions, and these biases are usually reduced
during downscaling in a process called bias correction. The bias-correction process serves as
an ex post calibration process to adjust the projected climate results by the amounts necessary
to reduce the bias in simulations of historical climate.
Downscaling techniques fall into two principal categories, statistical downscaling and dynamical
downscaling. Statistical downscaling uses a statistical model to relate large-scale GCM data to
local, short term conditions. This is similar in concept to the use of a regional regression to
estimate ungaged flows. Dynamical downscaling uses a smaller scale regional climate model
(RCM) “nested” within a larger-scale GCM. The RCM operates on a finer grid than the GCM
and simulates a small portion of the earth (hence, the terms “regional” versus “global”).
Because it simulates conditions on a smaller spatial scale, the RCM must also use a shorter
time step. The conditions at the edges of the RCM grid are updated by the GCM at its longer
time step and the RCM then proceeds to simulate conditions at its smaller spatial and temporal
scale.
Both statistical and dynamical downscaling techniques (using RCMs) rely on the representation
of climate conditions provided by the GCM and both approaches have been used for impact
studies. However, because RCMs are expensive to run, only a small subset of the available
5

The impacts of different GHG emissions scenarios do not begin to diverge substantially until roughly
2050.
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GCM runs have been downscaled for a particular region. Thus, RCMs cannot reflect the full
range of possible future climate conditions that have been generated by the GCMs. Because a
principal objective of CRWAS and JFRCCVS was to represent the uncertainty inherent in GCM
projections, both studies elected to use statistically downscaled projections.
JFRCCVS and CRWAS used statistically downscaled and bias-corrected data developed jointly
by the Bureau of Reclamation, Santa Clara College and the Lawrence Livermore National
Laboratory (LLNL-Reclamation-SCU archive) (Maurer et al., 2007; WCRP CMIP3, 2008).
These data have been placed in a readily available archive that contains downscaled output for
112 projections of future climate based on 16 GCMs and the B1, A1B and A2 emission
scenarios. The LLNL-Reclamation-SCU archive has been developed using peer reviewed
methods (Maurer et al., 2002) and is currently being used by the Bureau of Reclamation for
climate change impact analyses. The data are aligned spatially to match the NOAA/NASA Land
Data Assimilation System (LDAS; Mitchell et al., 2004) grid, which has a spatial resolution of
1/8th degree latitude by longitude, (the size of a USGS Quadrangle map.)
The downscaled data obtained from the LLNL-Reclamation-SCU archive includes the effect of
topography and the variability of local weather on a monthly time step. The approach used in
the Study to adjust observed weather, described below, incorporates the variability associated
with the daily pattern of weather observed in the mountainous terrain of the study area.
The North American Monsoon (NAM) is an important source of moisture during many summers
in Colorado. Many existing GCMs do not reliably represent the regional scale atmospheric
circulation that drives the NAM and there is no consensus regarding future changes in
monsoonal precipitation in the region (Karl, et al., 2009, Liang, et al., 2008, Lin et al., 2008). The
monsoon may intensify or it may weaken, and its spatial extent may change, but this is difficult
to determine from the existing global climate models. This is a recognized uncertainty in the
current evolving state of global climate models. As models with finer resolution are developed,
more reliable projections of precipitation from the monsoon should become available. The
downscaling process, and the approach adopted by CRWAS to adjust historical climate both
serve to incorporate the historical extent of the precipitation arising from the monsoon.
Where to find more detailed information:
For more information on climate models and downscaling see Options for Improving Climate
Modeling to Assist Water Utility Planning for Climate Change, published by the Water Utility
Climate Alliance (WUCA)
(http://www.wucaonline.org/assets/pdf/actions_whitepaper_120909.pdf)
Selection of Projections
GCMs differ in their simulation approach and their degree of sophistication, and different runs
(projections) of a particular GCM using the same SRES scenario may differ in how they are
initialized. No two projections will be the same, and there can be substantial differences among
multiple projections from the same GCM and based on the same SRES scenario.
As noted above, one objective for the Study was to maintain consistency with the JFRCCVS, so
CRWAS first used the same projections selected by JFRCCVS. After consultation between the
JFRCCVS and CRWAS technical teams, JFRCCVS adopted an approach for selection of
projections that is described below. After analysis of the projected impacts of the selected
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projections, the CRWAS study team determined that the five projections selected for 2070 did
not incorporate the selected goal for the range of future conditions for the CRWAS study area
and replaced the original 2070 projections with five newly-selected projections, as described in
subsequent sections.
For CRWAS and the Front Range Study the time frames for impact assessments were
established at 2040 and 2070. Each time frame was characterized by average conditions over a
30-year period (2025-2054 and 2055-2084, respectively). For each of those time frames, five
climate projections were selected from a set of 112 readily-available downscaled projections as
described in CRWAS Technical Memorandum Task 7.2: Climate Change Literature Review and
Methods Evaluation and in Woodbury, et al. (2011). To help account for potential outliers in the
projections, the CRWAS and the JFRCCVS, in consultation with the CCTAG, selected climate
projections based only on their simulated change in temperature and precipitation, with the
objective of representing approximately 80 percent of the range of conditions reflected across all
of the readily available projections. Other attributes of individual projections were not used in
this selection. Currently, there is not sufficient scientific information to evaluate the suitability of
individual model codes or individual model runs for projecting conditions in the Colorado River
Basin. Projections were not selected based on emissions scenario because the objective of the
selection was to represent the total uncertainty associated with projections of future climate,
including the uncertainty associated with estimates of future emissions. Climate models differ
significantly one from another, but the effect of different emission scenarios is much smaller,
even at the end of the century (Willby & Harris, 2006; Harding, et al., 2012).
Because the hydrologic impacts attributable to a projection could not be known without
hydrologic modeling, projections were selected based on five qualitative future climate
scenarios defined as follows:
•

Hot and Dry

•

Hot and Wet

•

Warm and Dry

•

Warm and Wet

•

Median

For each future time frame, a projection was selected for each of the five qualitative scenarios.
The selected projections were intended to cover 80 percent of the overall range of climate
change represented by the entire set of 112 projections. For each of the five qualitative
scenarios, a characteristic value of change in temperature and precipitation was determined as
shown in Table 2-4.
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Table 2-4 – Characteristic Temperature and Precipitation for Qualitative Future Climate
Scenarios
Qualitative
Scenario

Characteristic
Temperature

Characteristic
Precipitation

Hot and Dry

90th Percentile

Hot and Wet

70th Percentile

70th Percentile

Warm and Dry

30th Percentile

30th Percentile

Warm and Wet

10th Percentile

90th Percentile

Median

50th Percentile

50th Percentile

6

10th Percentile

Figure 2-8 illustrates the characteristic conditions for the qualitative scenarios in the context of
all 112 projections of future temperature and precipitation. Each projection is designated as a
cross, the characteristic conditions for the five qualitative scenarios are designated by the filled
circles and the selected projections are designated by filled triangles. Each projection or
characteristic condition is plotted at its average change in temperature and precipitation.
Average conditions for the 2040 time frame are calculated over the period 2025 through 2054
and for the 2070 time frame are calculated over the period 2055 through 2084.
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Figure 2-8 – Annual Temperature and Precipitation Changes for 112 individual GCMs7

6

Percentile is the same as relative position, and both terms refer to the position of a particular
measurement, such as a temperature or an amount of precipitation, in a sorted list that contains all values
of that measurement. Typically, percentiles and relative position are expressed relative to the smallest
th
value, so the 90 percentile is the value that is 90 percent of the way from the smallest value to the
th
largest value, in terms of the number of values. For example, if there are about 100 values, the 90 value
th
th
counting from smallest to largest would be at about the 90 percentile (but not exactly at the 90
percentile because adjustments are usually made when calculating percentiles to insure that no value will
be at exactly 0 percent or 100 percent).
7

Idealized Qualitative Scenarios as compared to 1950-1999 annual averages (Woodbury, et al., 2010) (a)
2040 projections; (b) 2070 projections; projections are designated by a cross; offset scenarios are
designated by a filled circle; selected projections are designated by a filled triangle.

Colorado River Water Availability Study – Phase I Report – Final

2-38

6504

Approach

For each of the two time frames, five projections were selected based on their proximity to the
characteristic values for the five scenario points and based on how similar their monthly pattern
precipitation change is to other projections near the characteristic values. The selected
projections are shown in Table 2-5.
Table 2-5 – Original Selected Projections
Qualitative
Scenario

Time
Frame

SRES
Scenario

Model

Version

Run

Warm & Wet

2040

A2

ncar_pcm

1

3

Warm & Dry

2040

A2

mri_cgcm

2.3.2a

1

Median

2040

B1

cccma_cgcm

3.1

2

Hot & Wet

2040

A1B

ncar_ccsm

3.0

2

Hot & Dry

2040

A2

miroc

3.2.medres

1

Warm & Wet

2070

A2

ncar_pcm

1

3

Warm & Dry

2070

A1B

mri_cgcm

2.3.2a

4

Median

2070

B1

mpi_echam

5

1

Hot & Wet

2070

A1B

ncar_ccsm

3.0

2

Hot & Dry

2070

A1B

gfdl_cm

2.0

1

Analysis of Selected Projections
At the time projections were selected, the CRWAS and JFRCCVS technical teams did not have
information with which to evaluate how well the selected projections met the objective of
representing 80 percent of the range of impacts across all of the 112 available projections. After
the CRWAS hydrologic modeling and water resources modeling had been completed, the
Bureau of Reclamation began simulating the impact of projected climate on natural flows in the
Colorado River Basin as part of the Colorado River Basin Water Supply and Demand Study
(Bureau of Reclamation, 2011). As part of that work, Reclamation developed projected natural
flows for 29 points in the Colorado River Basin for all of the available 112 downscaled
projections using a Variable Infiltration Capacity (VIC) model that is very similar to the model
used in CRWAS. Development of these projected natural flows is described in Bureau of
Reclamation (2010) and Harding et al. (2012).
Comparison of the selected projections with the full set of projections revealed biases in the sets
of selected projections. The bias in the set of 2040 projections was judged to be small enough
that it would not interfere with assessment of impacts for that time frame, but the bias in the set
of 2070 projections was much larger and was judged to introduce an unacceptable bias in the
assessment of hydrologic conditions at that time frame. Accordingly, the projections for 2040
were used as the principal basis for results presented in body of the Draft Phase I CRWAS
Report while results based on 2070 projections were provided in the Appendices.
The selected projections were evaluated using an index flow that was heavily weighted toward
the water-producing regions of the Colorado River Basin within Colorado 8. The watersheds
8

The selected projections were originally evaluated at the Colorado River near Glenwood Springs,
because that watershed was more representative of the smaller area used by the Front Range Study for
selecting projections. The results of that evaluation were presented in the Draft Phase I CRWAS Report.
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depicted in Figure 2-9 were selected as the basis for the index flow because they drain a
substantial portion of the Colorado River Basin within Colorado and do not drain significant
areas of more arid lands outside the State. Flows arising from that portion of the San Juan
River between Archuleta, New Mexico and Bluff, Utah were not included in the index flow
because simulated projected flows for the San Juan Basin are available only at those two
locations, and the basin above Bluff and below Archuleta includes a large area of very arid
lands outside the State of Colorado. Flows at these twelve points were summed to create an
index flow that is intended to be representative of the natural water supply within the State. The
Colorado River at Glenwood Springs is station 1 in Figure 2-9.

Some comments received on the Report suggested that the selected projections be evaluated at Lees
Ferry rather than Glenwood Springs. Because the watershed above Lees Ferry contains large areas of
arid lands outside the because the focus of CRWAS is weighted toward water availability within the State
of Colorado, the study team elected to use the index flow.
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Figure 2-9 – Selected CRSS Index Flow Watersheds.
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Table 2-6 summarizes the attributes of the original selected climate projections. Figure 2-10
shows the original selected projections in the context of the cumulative distribution of flow
change (expressed as a percentage) for both time frames at the index flow.
Table 2-6 –Attributes of Selected Climate Projections
Index Flow
2040

2070

Maximum relative position

92%

77%

Minimum relative position

15%

19%

Range of relative position

77%

58%

Mean flow change of all projections

-5%

-7%

Mean flow change of selected projections

-4%

-12%

In Table 2-6, flow change is the percent change in the average annual index flow that results
from hydrologic modeling of the projection. The relative position is the same as is described for
Figure 2-10. The relative position of each projection is expressed as a percent of the distance
from the lowest flow change to the highest flow change.
1

b)

WW

0.8

Relative Position

Relative Position

a)

M

0.6
HW
WD

0.4
0.2

HD

0
-45%

5%
Flow Change, percent

2040
2040 mean

55%

Selected
Selected Mean

1
0.8

WW

0.6
0.4

M
HD
WD
HW

0.2
0
-45%

5%
Flow Change, percent

2070
2070 Mean

55%

Selected
Selected Mean

Figure 2-10 – Relative position of selected projections in cumulative distribution function
of all 112 climate projections9
Figure 2-10 is a cumulative distribution function, which is simply a plot of the relative position of
all the projections, sorted from smallest to largest, against the projected change in natural flow.
The projection with the largest decrease (the largest decrease is the most negative number and
thus the smallest number) and is at the lower/left end of the curve. The projection with the
largest increase in flow is at the highest/right end of the curve. Magnitudes of change in flow
are plotted along the horizontal axis.
9

from the downscaled archive.a) 2040, b) 2070; solid red line represents the empirical cumulative
distribution function of the flow change for all of the 112 projections; yellow circles represent the relative
positions of the five selected projections; the light blue triangle represents the mean flow change for all
112 projections and the dark blue square represents the mean flow change for the selected projections.
HD is Hot and Dry; HW is Hot and Wet; WD is Warm and Dry; WW is Warm and Wet and M is Median
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Figure 2-10 and Table 2-6 show that the initial approach used to select projections in CRWAS
and the Front Range Study did not meet the objective of representing 80 percent of the
projection-to-projection variability for either time frame. The 2040 projections represent 77
percent of the range of all anomalies for the index flow, while the corresponding value for the
2070 projections is 58 percent. The mean flow change for the 2070 projections for the index
flow showed a significant dry bias relative to the mean flow change for all projections. The
selected projections in Figure 2-10 are labeled according to the qualitative climate scenario that
they represent (HD is Hot and Dry; HW is Hot and Wet; WD is Warm and Dry; WW is Warm and
Wet and M is Median). It is apparent from Figure 2-10 that the relative impact of the qualitative
climate scenarios changes from 2040 to 2070, e.g. the Hot and Dry scenario was the driest
scenario in 2040 but is the third driest in 2070. The unexpected results evident in Figure 2-10
illustrate the difficulty in estimating hydrologic impact based on temperature and precipitation
alone. In order to improve the representation of 2070 conditions, a new set of projections for
2070 were selected by matching the plotting position of the 2040 projections for the index flow.
The selected projections are shown in Table 2-7 and Figure 2-11, and the attributes of the two
sets of projections are summarized in Table 2-8.
Table 2-7 – New Selected Climate Projections
Time
Frame

SRES
Scenario

GCM

Run

Flow
Change

Relative
Position

2070

a2

ncar_ccsm3_0

4

-24.1%

15.0%

2070

a1b

mpi_echam5

3

-13.0%

37.2%

2070

a2

mpi_echam5

1

-7.8%

48.7%

2070

a2

ncar_pcm1

3

1.0%

77.0%

2070

a2

cccma_cgcm3_1

2

13.0%

92.0%

Table 2-8 – Attributes of New Selected Climate Projections
Index Flow
2040

2070

Maximum relative position

0.92

0.92

Minimum relative position

0.15

0.15

Range of relative position

0.77

0.77

Mean flow change for all projections

-0.05

-0.07

Mean flow change for selected projections

-0.04

-0.06
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Figure 2-11 – Relative position of new selected projections for 2070 10
When evaluated for the index flow representing a broad area of the Colorado River basin in
Colorado, the new selected projections for 2070 cover the same 77 percent of the distribution of
flow impacts as the 2040 projections and, as is the case for 2040, the mean flow impact for the
new 2070 projections is one percent higher than the mean impact for all 112 projections. Table
2-9 shows the climate and streamflow impacts of the ten projections selected to represent 2040
and 2070.
Table 2-9 – Selected Climate Projections
Precipitation
SRES
Scenario

GCM

Temperature

Flow

Version

Run

3.2.medres

1

-8%

6%

2.9

95%

-21%

15%

2.3.2a

1

-3%

27%

1.5

27%

-10%

37%

Change
(%)

Relative
Position

Change
(°C)

Relative
Position

Change
(%)

Relative
Position

2040 Selected Projections
A2

miroc

A2

mri_cgcm

A1B

ncar_ccsm

3

2

1%

54%

2.5

82%

-7%

49%

B1

cccma_cgc
m

3.1

2

4%

73%

1.9

45%

4%

77%

A2

ncar_pcm

1

3

9%

91%

1.0

3%

16%

92%

2070 Selected Projections
A2

ncar_ccsm

3.0

4

-4%

19%

4.5

92%

-24%

15%

A1B

mpi_echam

5

3

-1%

37%

3.6

67%

-13%

37%

A2

mpi_echam

5

1

1%

50%

3.7

70%

-8%

49%

A2

ncar_pcm

1

3

3%

69%

2.3

19%

1%

77%

A2

cccma_cgc
m

3.1

2

11%

90%

3.7

69%

13%

92%

10

Cumulative distribution function of change in natural flow for all 112 climate projections from
the downscaled archive.
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Designation of Projections

Precipitation Change (%)

In the Draft CRWAS Phase I Report the selected projections were designated by their
qualitative climate scenario, e.g. hot and wet. The analysis described above indicates that the
qualitative scenarios cannot predict the range or ordering of projected impacts on natural flows.
Further, the new 2070 projections were not selected according to the qualitative climate
scenarios but instead were selected to have the same plotting position as the 2040 projections.
The climate conditions in these projections will not be consistent with the qualitative scenarios
for either the 2040 projections or the original 2070 projections, and in fact, most of the new 2070
projections do not fall near the characteristic conditions of qualitative scenarios, as shown in
Figure 2-12. For these reasons, the projections are designated in this report as shown in Table
2-10.

30
25
20
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10
5
0
-5
-10
-15
-20
1

2

3

4

5

6

Temperature Change(degC)

Figure 2-12 – Annual Temperature and Precipitation Changes for new 2070 projections
Table 2-10 – Attributes of New Selected Climate Projections
SRES
Scenario

GCM

A2
A2
A1B
B1

miroc
mri_cgcm
ncar_ccsm
cccma_cgcm

Version

Run

Designation

2040 Selected Projections

A2

ncar_pcm

3.2.medres
2.3.2a
3
3.1

1
1
2
2

2040-A
2040-B
2040-C
2040-D

1

3

2040-E

2070 Selected Projections
A2
A1B
A2
A2
A2

ncar_ccsm
mpi_echam
mpi_echam
ncar_pcm

3.0
5
5
1

4
3
1
3

2070-F
2070-G
2070-H
2070-I

cccma_cgcm

3.1

2

2070-J
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Where to find more detailed information:
For more descriptions of greenhouse gas emission scenarios and global climate models see
Climate Change in Colorado, A Synthesis to Support Water Resources Management and
Adaptation (Ray et al., 2008),
For more information on climate models and downscaling see Options for Improving Climate
Modeling to Assist Water Utility Planning for Climate Change, published by the Water Utility
Climate Alliance (WUCA)
(http://www.wucaonline.org/assets/pdf/actions_whitepaper_120909.pdf)
For detailed information on emissions scenarios, see IPCC Special Report on Emissions
Scenarios: Summary for Policymakers (http://www.ipcc.ch/pdf/special-reports/spm/sresen.pdf).
For more detailed information on the selection of new 2070 projections, see CRWAS
Technical Memorandum Task CRWAS Phase I (b) – Task 3.1– Projection Selection
(refinement to CRWAS Phase I Tasks 7.1, 7.2 and 7.5), available at http://cwcb.state.co.us/.
Climate-Adjusted Weather
Climate change affects weather, which in turn affects streamflow and water use. Climateadjusted weather is used in hydrology modeling (performed with the VIC model discussed
below), to develop estimates of climate-adjusted natural flows. Climate-adjusted weather is also
used in consumptive use models (see Section 2.3.5) to develop estimates of climate-adjusted
CIR. Hydrology and water use modeling use weather data in different forms, but the approach
to applying adjustments to reflect climate change is the same.
Historical Weather
CRWAS hydrology modeling uses daily weather data that have been disaggregated to a regular
grid. The data set used in CRWAS, developed as described in Maurer, et al. (2002), is a modelderived dataset of daily maximum and minimum temperature, precipitation depth and wind for
the conterminous United States and portions of Canada and Mexico spanning from 1950
through 2005. The grid geometry of this data set is identical to the climate projections from the
LLNL-Reclamation-SCU archive described below.
The availability of the Maurer, et al. gridded weather to serve as the basis for the CRWAS
hydrology modeling was the limiting factor in determining that the CRWAS historical hydrology
period would run from 1950 through 2005.
CRWAS CIR estimates do not rely on the gridded weather but instead use observed
temperature and precipitation data from 54 weather stations in the Study basins.
Applying Climate Adjustments
The first step, common to developing both climate-adjusted CIR and climate-adjusted natural
flows, is generating a time series of weather that represents the climate-adjusted condition—the
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observed weather adjusted to represent the projected change in temperature and
precipitation 11. The development of the climate-adjusted weather is illustrated in Figure 2-13.

Figure 2-13 – Illustration of Development of Climate-Adjusted Weather
A climate projection is the output of one run of a global climate model (GCM) with a given set of
initial and boundary conditions. The climate projection is illustrated in the Simulated Monthly
Conditions graph of Figure 2-13. Each projection consists of an overlap period and a projection
11

Although wind is an important factor in evapotranspiration, no down-scaled data for surface winds are
available, so wind was not adjusted in the CRWAS climate-adjusted weather data set.
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period. In the LLNL-Reclamation-SCU archive, the overlap period runs from 1950 through 1999
and the projection period runs from 2000 through 2099, as illustrated in the Simulated Monthly
Conditions graph in Figure 2-13. Projected climate change at a particular point in the future is
determined by comparing the average condition during all or part of the overlap period with the
average future condition. In CRWAS, the change in precipitation representing conditions in the
future time frames of 2040 and 2070 was characterized by calculating the monthly average
precipitation for the period 2025 – 2054 and 2055 – 2084, respectively, and for the overlap
period. (Only the 2040 time frame is illustrated in Figure 2-13. The results of these calculations
are illustrated in the Average Monthly Conditions graphs in Figure 2-13. For each month of the
year the projected average change in precipitation for the month is determined by dividing the
average monthly precipitation over the future time frame by the average monthly precipitation
over the overlap period. This results in twelve monthly adjustments, or deltas, as shown in the
Monthly Deltas graph in Figure 2-13.
The monthly deltas are then applied to the daily values for the corresponding month of the year
in the historical daily weather, as shown in the Historical Daily Weather graph in Figure 2-13.
For the gridded data used in the CRWAS hydrology modeling this process is repeated for each
grid cell, and for each month of the year. Because the hydrology model (VIC) uses daily data,
each day of the month is adjusted by the same change. This process is straightforward
because the grid geometry for the historical weather and the climate projections are identical.
For precipitation, which is the example shown in Figure 2-13, the change is expressed as a
multiplicative factor. Using January for an example, for each day in every January in the
historical daily weather, the daily value is multiplied by the monthly change factor calculated for
January. This is repeated for each month of the year to create the climate-adjusted daily
weather, and the entire process is repeated for the 2070 time frame. For temperature the
process is identical except that change is calculated as the difference between the average
future conditions and the average historical conditions and is added to the historical daily
weather values.
The consumptive use analyses for the Study basins superimposes historical or projected mean
monthly temperature and total monthly precipitation for each of the 54 climate stations in the
Study area on current irrigated acreage and crop types to estimate CIR. The weather stations
are distributed throughout the Study basins, as shown on the maps presented in Section 3.4
and 3.5. Climate-adjusted weather for each of the ten climate projections was developed by
adjusting the data at each weather station location by the monthly deltas for the grid cell in
which the weather station is located. Just as with adjustments to the gridded weather, change
in temperature was expressed as an offset in degrees Celsius and change in precipitation was
expressed as a scale factor.
Historical temperature and precipitation StateCU input files were developed as part of the
CDSS. The CDSS DMI, TSTool, includes the capabilities to perform addition and scaling
operations, and was used to create new mean monthly temperature and total monthly
precipitation input files for each of the ten climate projections. The data-centered “command”
approach allowed instructions to be created that directed TSTool to perform the analysis for one
climate projection; then the commands were duplicated for the other nine projections.
Trend analyses were performed to better understand the spatial aspect of temperature and
precipitation changes associated with the climate projections. Maps and tables describing
changes in temperature and precipitation compared to historical are presented in Section 3.4.
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Climate-Adjusted Natural Flow
Development of climate-adjusted natural flows uses three primary data sets: historical weather,
historical natural flows and projected climate conditions. Development of climate-adjusted
natural flows proceeds in two principal steps. First, climate-adjusted weather is developed as
described above. Next, a hydrology model is used to make two simulations, the first using the
observed weather as input, and the second using the climate-adjusted weather as input. The
difference between the two sets of simulated flows represents the change in streamflow
attributable to the projected change in climate conditions. These changes are applied to the
historical water supply condition to produce a climate-adjusted water supply condition. This is
the water supply condition as if the projected climate conditions had been fully developed at the
start of the study period. The development of the climate-adjusted hydrology is illustrated in
Figure 2-14.

Figure 2-14 – Illustration of development of climate-adjusted water supply
The method illustrated in Figure 2-14 shows the adjustment of a time-series record. For each
month of the record the ratio is calculated between the two modeled values of streamflow, one
based on observed weather and one based on climate-adjusted weather, and then the historical
natural flow for that month is adjusted by that ratio.
The results of this process are 56-year-long, monthly traces of climate-adjusted natural flow for
227 locations required by StateMod to model water availability within Colorado. For each
location there will be eleven flow traces: one historical trace, five climate-adjusted traces for the
2040 time frame and five climate-adjusted traces for the 2070 time frame.
Hydrology Modeling
The climate effect on streamflows is estimated using hydrology modeling. A hydrology model
(VIC) takes as input weather conditions and returns as output estimates of natural flow. It
simulates the significant hydrologic processes that affect the water balance and the physical
processes that affect the transport of water and thus affect the timing of flows. Two principal
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categories of hydrology modeling (statistical models and process models) have been applied to
climate change research, and within these two primary modeling categories there are a large
number of individual models. The suitability of hydrology models for application to climate
change impact studies varies based on both practical and scientific considerations. In addition,
there are different choices of how hydrology modeling is used to represent the impacts of
climate change.
Statistical hydrology models are based on deriving a functional relationship between streamflow
and the climate variables – precipitation, temperature, etc—several of which are typically
developed for selected seasons (i.e., monthly or for a set of months, e.g., Dec-Jan-Feb, etc.) In
climate change studies, like CRWAS, use of statistical models requires the assumption that the
relationships on which the model is based will hold under the climate change scenarios.
However, under climate change a seasonal shift is expected in the annual streamflow
hydrographs with, for example, warmer temperatures bringing earlier spring runoff (Hayhoe et
al., 2004; Barnett et al., 2005; Maurer, 2007). Thus, statistical models are expected to have
only a limited application in analyzing streamflows under climate change. CRWAS employed a
physical process-based hydrology model, the Variable Infiltration Capacity (VIC) macro-scale
hydrology model.
The VIC model is a physically distributed (gridded) macro-scale (regional-scale) hydrology
model that consists of a variable-layer soil-vegetation-atmosphere transfer (SVAT) scheme
used in general and regional circulation and weather prediction models. The VIC model has two
main components – (i) a component to model land-surface (e.g., snow dynamics) and, (ii) a subsurface modeling component (e.g., infiltration). These two components work in a manner with
feedbacks controlling coupled land-surface and sub-surface processes such as infiltration and
evapotranspiration.
In the study area, evapotranspiration (ET) is, by far, the most significant water loss process in
the hydrologic water balance 12. As such, the reliability of a hydrology model is directly related to
the accuracy and reliability of the representation of ET. In the mountainous terrain of the
significant water-producing areas of the Colorado River basin physically-based ET models, as
used in VIC, are preferred for basin-scale hydrology modeling because local calibration of
vegetation coefficients is not feasible.
Snow accumulation and snow melt are also important processes in simulating the seasonal
pattern of streamflow. Because all of the available projections of future climate show that
temperature will increase, changes in the pattern of snow accumulation and melt will result. A
more physically-based snow model, of the sort used in VIC, provides more confidence that
simulations involving changes in temperature will result in realistic changes in snow
accumulation and snow melt.
Each VIC grid cell is characterized with parameters describing vegetation and soil. A calibrated
set of model parameters for the Colorado River Basin used by Christensen et al. (2004),
updated by Wood and Lettenmaier (2006) and then used in Christensen & Lettenmaier (2007)
was applied for this study. The land cover data in this parameter set were taken from LDAS
(Mitchell, et al., 2004). Changes in vegetation were not simulated in developing the CRWAS
climate-impacted natural flows. This assumption does add uncertainty to the results of the
12

No other losses are represented in the hydrologic model. Losses to deep groundwater are not believed
to be significant in the Upper Colorado River basin.
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hydrology modeling, but uncertainties about future land cover are hard to resolve at this time
because there is limited scientific analysis available on which to base simulation of changes of
vegetation in response to climate change. However, uncertainty in the types and mix of
vegetation may not introduce a corresponding degree of uncertainty to the overall water balance
because the total annual amount of evapotranspiration is primarily a function of the energy
available to evaporate water, subject to the limited water supply available in the soil from
precipitation.
The land-surface component in the VIC model has detailed underlying physical process models,
but the sub-surface component is more conceptual. So in terms of calibration, the focus was to
calibrate the VIC sub-surface model. A third component is the routing model that transports
simulated flows in VIC grid cells to the outlets of the individual sub-basins of the Colorado River.
The sub-surface model consists of five parameters that control (i) shape of the variable
infiltration curve (b_infilt), i.e. the partition of surface runoff versus soil infiltration; (ii) maximum
velocity of baseflow in the lowest soil layer in a model grid cell (Dsmax); (iii) soil depth for each
of the three model soil layers; and two parameters that define the onset of nonlinear baseflow
dynamics in the lowest soil layer – (iv) fraction of maximum soil moisture where nonlinear
baseflow occurs (Ws) and (v) fraction of the Dsmax parameter at which nonlinear baseflow
occurs (Ds).
The calibrated model for the Colorado River Basin provided excellent fit of simulated and
observed streamflows for gage locations covering large basin areas, for example the Colorado
River at the Lees Ferry gage. This is expected because of the focus of the studies for which the
calibrated model had been developed. Further calibration was performed to estimate effective
sub-surface model parameters to improve fit at some smaller basins using the automated
optimal parameter estimation algorithm MOCOM (Yapao, et al., 1998). The variables that were
used as objective functions in the optimization were correlation coefficient, Nash-Sutcliff
efficiency, the ratio of root mean square error to the observed mean, and the absolute difference
between the simulated and observed monthly peak flow. The five sub-surface parameters
described above were optimized using the MOCOM code for a subset of sub-basins and were
used to derive a composite soil file consisting of a combination of cells from the initial calibrated
model and the cells with optimized soil parameters. The resulting soil file was used in carrying
out the VIC model runs. The degree of agreement between simulated and observed flows
varies with scale, with smaller basins showing greater disagreement. There is not sufficient
information available to establish the degree to which these differences are due to the model
structure and its parameters or to the sparseness of and resulting uncertainty in precipitation
data. No change was made to the land-surface parameters from the initial calibrated model
though spot comparisons were carried out to test the performance with respect to simulating
snow dynamics (snow water equivalent). These showed very good agreement between
simulated and observed snow accumulation and ablation when using consistent temperature
and precipitation values. Parameters from the routing model were not changed from the initial
calibrated model.
Adjusting Natural Flows
The hydrology model was used to estimate the change in streamflow caused by a projected
change in climate. As described above, the climate-adjusted weather was developed based on
the observed weather. The hydrology model was run once using the observed weather to
obtain a baseline condition. Then, for each climate case, the model was run again with the
climate-adjusted weather. The time series of flows resulting from the second run were divided
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by the time-series of baseline flows to obtain a time series of climate adjustment factors. The
time series of climate adjustment factors was multiplied by the time series of CDSS-estimated
natural flows to obtain the climate-adjusted natural flows that now could be used directly in
StateMod.
Re-sequencing Climate-adjusted Natural Flows
The climate-adjusted natural flows were re-sequenced into ensembles of 100 56-year traces.
Because the climate-adjusted natural flows are associated with a historical year, a 56-year trace
of climate-adjusted natural flows can be re-sequenced into a 100-trace ensemble using the
same sequences developed as described in Section 2.3.3. One set of climate-adjusted flows
resulted for each of the five climate projections associated with each of the two time frames,
2040 and 2070, so a total of ten ensembles, each containing 100 56-year traces of climateadjusted natural flows, were developed. The ten traces of climate-adjusted natural flows and
the ten ensembles of re-sequenced climate-adjusted natural flows make up the alternate
hydrology of climate change.
Statistical Analysis of Alternate Hydrology of Climate Change
The ensemble of flow traces in the alternate hydrology of climate change was subject to
statistical analysis of the frequency and intensity of wet and dry spells as described in Section
2.3.3. Results of these analyses at selected stations are provided in Appendix C and are
summarized in Section 3.4.3.
2.3.5

Climate-Adjusted Irrigation Demands
Climate-Adjusted CIR
Crops consume the vast majority of water within the Study Basins. Crop
demands, and associated use when provided with an irrigation supply,
depend on climate during the growing season. The primary driver of
crop demand is temperature. The amount of water crops require from an
irrigation source is also dependent on the amount of precipitation
available to the crops during the growing season. To allow a robust
investigation of water availability under the CRWAS, CIR were adjusted
to reflect climate change.
StateCU Consumptive Use Methodology
The consumptive use analyses for the Study basins superimpose
historical or projected mean monthly temperature and total monthly
precipitation on current irrigated acreage and crop types to estimate CIR.
Climate stations that measure temperature and precipitation have good
spatial and temporal representation in the Study basins. However,
stations that measure wind and solar radiation, required for a detailed
daily method such as Penman-Monteith are limited throughout the study
basin, and are not present above 6,900 feet in elevation. This is one of
the reasons that CDSS adopted the temperature-based monthly BlaneyCriddle approach using StateCU to estimate crop requirements.
Because the global climate model archives provide monthly mean
temperature and monthly total precipitation values, the Blaney-Criddle
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method is a robust approach for determining the impacts to crop demands. In addition, it is
consistent with the CDSS use of Blaney-Criddle to estimate depletions in the development of
natural flows.
CIR is estimated in CDSS first by using the Blaney-Criddle approach to determine potential crop
evapotranspiration (ET). Potential crop ET, also called potential crop consumptive use, is an
estimate of the maximum amount of water a crop could consume if given a full water supply.
CIR is the potential crop ET less the amount of precipitation effective in meeting a portion of the
potential crop ET. CDSS has selected the SCS Effective Rainfall method outlined in SCS
Technical Release 21 (TR-21). CIR is an estimate of the maximum amount of water a crop
could consume if given a full irrigation supply.
For irrigated pasture grass above 6,500 feet elevation, the original Blaney-Criddle method is
used with calibrated crop coefficients (Denver Water coefficients) recommended in a
comprehensive study of high-elevation lysimeter data sponsored by Denver Water,
“Evapotranspiration and Agronomic Responses in Formerly Irrigated Meadows, South Park,
Colorado.” The basin-specific Historic Crop Consumptive Use Analysis reports detail the CDSS
investigation that resulted in selection of the coefficients. Nearly 50 percent of the irrigated
acreage in the Study basins is pasture grass grown above 6,500 feet elevation. For irrigated
pasture grass grown below 6,500 feet elevation, and for other crops grown in the Study basins,
the modified Blaney-Criddle method is used with crop coefficients recommended by TR-21.
Because locally calibrated crop coefficients are not available, an elevation adjustment of 10
percent upward for each 1,000 meters above sea level is applied to potential consumptive, as
recommended in the ASCE Manuals and Reports on Engineering Practice No. 70,
Evapotranspiration and Irrigation Water Requirements (1990) and used by the State Engineer’s
Office. The use of Denver Water coefficients and a standard elevation adjustment is consistent
with other consumptive use analyses performed in the Study basins, including other CWCB
modeling efforts and the Yampa/White/Green Roundtable Agricultural Study.
In addition to crop coefficients, growing season “triggers” are defined in TR-21. For most
perennial crops, including pasture grass, the growing season start and end dates are based on
mean monthly temperature. This is ideal for the CRWAS analysis, as it allows growing seasons
to vary with alternate projected monthly temperature.
For the perennial crop alfalfa, the beginning of growing season is defined by mean monthly
temperature; however the end of growing season trigger is when the minimum daily temperature
drops to 28 degrees Fahrenheit. The down-scale process to minimum daily temperature, and
therefore killing frost dates, is much more involved than the downscaling to average monthly
temperature described in Section 2.3.4. Therefore, an analysis was performed to determine an
appropriate mean monthly temperature for alfalfa that can be used to represent, on average, the
killing frost date. Note that the Blaney-Criddle method linearly interpolates between mean
monthly temperature values, calculating partial months of growth at the beginning and ending of
growing season.
The procedure, documented in the CRWAS technical memorandum “Consumptive Use Analysis
– Growing Season Adjustment”, resulted in the recommendation to end alfalfa growing season
when the mean daily temperature (based on interpolation of mean monthly temperatures) drops
below 53 degrees Fahrenheit. This provides the ability for the alfalfa growing season to vary
based on both historical and alternate projected monthly temperature, and is important since
alfalfa makes up approximately 13 percent of the irrigated acreage in the Study basins.
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StateCU Inputs
Estimates of irrigated acreage in the Study basins, by crop type, are used in the CRWAS
estimates of CIR under alternate projected climate conditions, as shown in Table 2-11. For
CDSS, irrigated acreage is assigned to a water supply ditch, and the analysis is performed on a
ditch-wide basis. Ditch structures are paired with the 54 climate stations used in CDSS based
on proximity. As discussed previously, there are over 1,200 ditch structures represented in the
CDSS analyses of CIR.
Table 2-11 – Current Irrigated Acreage by Crop Type (acres)
Crop Type
Alfalfa
Pasture Grass<6,500 ft
1)
Orchard and Grapes
2)
Grains/Vegetables
Corn
Pasture Grass>6,500 ft
Basin Totals

Yampa

White

3,547
27,136
3
400
0
74,539
105,625

3,134
16,350
0
68
327
6,993
26,872

Upper
Colorado
37,965
99,097
3,435
11,831
14,847
103,672
270,847

Gunnison
30,232
70,662
6,045
19,045
23,291
122,677
271,952

San Juan
/ Dolores
26,646
55,707
894
4,603
1,477
134,735
224,062

Total
101,524
268,952
10,377
35,947
39,942
442,616
899,358

1) Orchard and grapes combined for this summary only, CIR is calculated separately for each crop.
2) Spring grains, dry beans, and vegetables are combined for this summary only; CIR is calculated separately for
each crop.

CIR estimated at representative climate stations and for irrigated acreage in the Study basins
using temperature and precipitation associated with climate projections are summarized and
discussed in Section 3.5.
Where to find more detailed information:
For more information, StateCU data sets and associated Historical Crop Consumptive Use
Reports for each of the Study basins can be downloaded, along with the StateCU executable,
from the CDSS website (http://cdss.state.co.us/).

Colorado River Water Availability Study – Phase I Report – Final

2-54

6504

Approach

2.3.6

Water Allocation Modeling
StateMod Water Resources Planning Model Methodology
The StateMod water resources planning models were developed and
used to investigate how a basin’s physical streamflow, water availability,
consumptive use, and reservoir use react under various hydrologic
conditions. StateMod is an ideal tool for CDSS and CRWAS, as its
operations follow the Prior Appropriation Doctrine and Colorado water
rights administration.
The StateMod water allocation models are driven by natural flow
hydrology. Natural flows represent natural streamflow, absent human
effects including agricultural, municipal, domestic, and industrial water
uses. StateMod uses nodes and links to simulate the physical systems
developed to support these human uses. StateMod simulates water use
restricted by physical properties such as head gate and ditch capacities
and by reservoir storage and outlet capacities. Finally, legal and
administrative conditions are represented in the models, including water
rights and operational policies.

StateMod includes a “Base Flow Module” that is used to create a set of
natural flows at locations with measured historical stream flows by
removing the upstream impact of diversions, return flows, and reservoir
storage, releases, evaporation, and seepage. Based on user input
regarding drainage area and average annual precipitation, StateMod then
automates the distribution of the natural flow gains seen at gaged
locations to ungaged tributaries and headwater nodes. The full set of
natural flows at both gaged and ungaged locations provides natural
inflows to the model at each time step. This set of natural flows were
used as the basis for the extended historical hydrology and the climate- adjusted hydrology
discussed in Sections 2.3.3 and 2.3.4
StateMod “Simulation Module” operates each time step based on the Modified Direct Solution
Algorithm. At each modeled time step, StateMod allocates available streamflow based on the
following general steps.
1. Physical water availability is determined at each river node to include both natural
inflows and return flows accruing from a prior time step.
2. The most senior direct, instream, storage, or operational water right is identified.
3. Diversions are estimated to be the minimum of the decreed water right, structure
capacity, demand, and available flow in the river. For a direct flow or reservoir right, the
available flow in the river is the minimum of available flow at the diverting node and at all
downstream nodes. By considering flow at downstream nodes, the model preserves the
correct supply for downstream senior water rights when calculating the diversion for an
upstream junior right. For an instream right, the available flow at each river node within
the instream reach is considered.
4. Downstream flows are adjusted to reflect the senior diversion and its return flows.
5. Return flows for future time periods are determined and stored.
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6. The process is repeated in order of priority for each successive direct, instream, storage,
and operational water right.
7. If new water is introduced to the system from a reservoir's operation or return flows
accrue to a non-downstream node, the process is repeated beginning with the most
senior direct, instream, storage or operational right whose demand is not fully satisfied.
For irrigation structures, StateMod allows the system efficiency (the product of conveyance
efficiency and application efficiency) to vary, up to a specified maximum efficiency. The CIR,
supplied by StateCU for every month in the model period, is met out of the simulated head gate
diversion, and efficiency (the ratio of consumed water to diverted water) falls where it may – up
to the specified maximum efficiency. If the diversion is too small to meet the irrigation
requirement at the maximum efficiency, maximum efficiency becomes the controlling parameter.
This derivation is termed the Variable Efficiency Algorithm.
StateMod also simulates an on-farm soil moisture balance, representing the ability for excess
diverted water to be “stored” in the soil root zone, and consumed in that time step or a
subsequent time step. This simulation step is used in CRWAS to determine water availability.
Where to find more detailed information:
For more information regarding distribution of natural flows and model inputs, the Water
Resources Planning Model User Manual for each basin can be downloaded, CDSS website
(http://cdss.state.co.us/). The User Manual’s also describe project operations and
administrative agreements and their representations. Section 7 of the StateMod
Documentation (Technical Notes) describes the model methodology in detail.
StateMod Current Condition Inputs
For the CRWAS, StateMod Baseline data sets were first used to investigate water use
parameters as if current water resource demands, water rights, and projects were in place over
the 1950 through 2005 historical hydrologic period. The climate-based input files were then
revised, as discussed in Section 2.3.5, to reflect alternate crop demands, irrigation head gate
demands, and natural flows associated with each of the ten climate projections.
Baseline data sets that include parameters not directly affected by changes in temperature or
natural flows were not revised because they accurately represent current conditions. The
following current conditions were not revised from the Baseline data sets for alternate climate
projections:
•

Absolute direct flow rights, storage rights, instream flow rights, and minimum flow
agreements (except minimum fish flows that vary based on hydrology as discussed
below)

•

Head gate, conveyance, and reservoir capacities

•

Reservoir operations including releases for direct uses, hydropower, and flood control

Only currently perfected Colorado water rights with existing infrastructure and demands are
represented in the Phase I analyses. StateMod has the capability to reflect conditional water
rights associated with identified demand projections and for “what if” scenarios that may be
considered in future phases. Water rights, operations and agreements within Colorado are
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incorporated into the StateMod Baseline data sets, therefore water availability results from the
StateMod simulations account for water available to meet future demands within the State.
As presented in Section 3.5, climate-adjusted CIR, and associated irrigation head gate
demands, are generally higher than historical demands. The approach of not limiting demands
based on historical irrigation practices is an appropriate approach when investigating future
operating conditions or varying future hydrology since water availability is based on the legal
and physical water available at each diversion point and StateMod operates under this premise.
No adjustments were made to either current capacities or current water rights, therefore in some
cases demands are not met due to water rights and/or capacity limitations even when water is
available. Perfecting conditional water rights, additional water rights, structural changes to
increase capacity of diversions and reservoirs, new reservoirs, changes in cropping patterns,
dry-up of agricultural lands, and reservoir operational changes are all potential considerations
under future efforts.
StateMod Alternate Climate Related Inputs
StateMod time series input files directly affected by climate are revised for each of the climate
projections. As discussed below in detail, these input files continue to reflect current practices
including irrigated acreage and crop type and reservoir operations, but are adjusted for
projected climate conditions. Climate-related StateMod inputs include:
•

Natural flows

•

CIR

•

Irrigation structure head gate demands

•

Reservoir forecasting targets (if based on hydrologic year type)

•

Fish flow targets (if based on hydrologic year type)
Natural Flows

As discussed in Section 2.3.4, natural flows were adjusted for the 227 locations corresponding
to stream gages in the Study basin models for each of the climate projections based on results
from the VIC model. Each of the projected climate natural flow data sets was then distributed
by StateMod to ungaged and headwater locations using StateMod baseflow module described
in Section 2.3.6. These full data sets of baseflows at both gaged and ungaged locations are the
foundation for estimating future water availability under future climate scenarios.
Crop Irrigation Requirements
Section 2.3.5 discusses how StateCU was used to revise estimates of CIR for irrigation
structures under varying climate projections. CIR is used to estimate head gate demands for
irrigation structures under varying climate projections.
Irrigation Structure Head Gate Demands
Hydrology is the best indicator of irrigation conveyance and application efficiency because water
supply generally dictates irrigation practices. During wet months and years, there may be
excess water when CIR is low. In general, irrigation practices during wet years can result in low
system efficiencies when excess diverted water is not necessary to meet CIR. During dry years
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when water supply is limited, the opposite is true, resulting in high system efficiencies due to the
shortage of water. The variation in hydrologic conditions as a result of projected climate will
influence the irrigation practices and system efficiencies. The following general approach was
used to estimate irrigation structure head gate demands for climate projections:
•

Determine Representative Wet, Dry, and Average Year Efficiencies. Each irrigation
structure was assigned 3 efficiencies for each month that reflect average, wet and dry
hydrologic years. These monthly system efficiencies were calculated, for each
irrigation structure, based on its historical irrigation demands and water supply for wet,
dry, and average hydrologic years. The determination of hydrologic year type were
based on natural streamflow at nearby representative “indicator” gages. The procedure
for selecting indicator gages is described in detail in the Water Resources Planning
Model User Manual documentation for each study basin.

•

Assign Efficiencies to Years based on Projected Climate. The historical average, wet
and dry year monthly efficiencies were then assigned to the appropriate climateadjusted hydrology years. As expected, for most climate projections, the number of
wet years declined and the number of dry years increased.

•

Determine Head Gate Irrigation Demands for Climate Projections. CIR estimates are
divided by average monthly efficiencies considering hydrologic year type, providing
estimates of head gate demands for irrigation structures (Section 2.4.4).
Reservoir Forecasting Targets

Four of the USBR reservoirs in the Study basin operate for flood control with operational rules
defined by wet, dry, and average forecasted inflow; Green Mountain Reservoir, Ruedi
Reservoir, Lemon Reservoir, and Vallecito Reservoir. StateMod mimics the flood control
operations by setting monthly storage and release targets, provided by the reservoir operators,
for each year in the Study period. For the Baseline dataset, these targets are based on the
historical hydrologic year type as determined using nearby indicator gages as described for
estimating head gate demands. For the climate projections, these targets were revised based
on the year type from the climate projection natural flows. As expected, for most climate
projections, the number of years with a wet-year forecast declined, and the number of years
with a dry-year forecast increased.
Minimum Flow Targets
CWCB instream flow rights and reservoir minimum bypass agreements do not necessarily vary
based on hydrologic year types. Four key locations have flow targets that vary based on the
type of year including: reservoir releases to supplement the U.S. Fish and Wildlife Service
(USFWS) recommended fish flow through the 15-mile reach of the Colorado River, the U.S.
National Park Service (NPS) flow request for its water right through the Black Canyon of the
Gunnison National Park, the minimum bypass requirement below Granby Reservoir, and
minimum bypass flows downstream of Taylor Park Reservoir:
•

The USFWS 15-mile reach recommended flows can be met from natural flow, if
available, and are supplemented with releases from several cooperating reservoirs in
the Upper Colorado River basin from July 15 through October 31. The CDSS model
represents current agreements to supplement river flows from several reservoirs,
which assure Colorado water users the ability to develop additional water supplies into
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the future. Agreements include Ruedi Reservoir releases of 10,000 acre-feet per year
in average and wet years, and 5,000 acre-feet per year during dry years. This is
supplemented with 10,825 acre-feet per year (referred to as 10825 Water) from
Wolford Mountain and Williams Fork reservoirs. Although the current interim
agreement allows for some reductions in 10825 Water requirements during drought
periods, the model represents full 10825 Water demands. In addition, excess water in
the Green Mountain Reservoir Historical Users Pool (HUP Pool) is released to
supplement river flows based on historical releases for varying year types. Note that
10825 Water is expected to be stored and released in Granby and Ruedi Reservoirs in
the future, and the CDSS model can be revised to reflect that operational change
during future routine updates, if these changes are implemented.
•

The NPS Black Canyon requested flows vary based on inflows to Blue Mesa Reservoir
and water stored in Taylor Park Reservoir, therefore vary with hydrology.

•

The minimum bypass requirement below Granby Reservoir is based on hydrologic
conditions.

•

The minimum bypass requirement from Taylor Park Reservoir has been historically
reduced during extremely dry years.

Similar to flood control forecasting for reservoirs for the Baseline dataset, these targets are
based on the historical hydrologic year type as determined using nearby indicator gages. For
the climate projections, these minimum flow targets were revised based on the year type (wet,
average, or dry) from the climate projection natural flows. As expected, for most climate
projections, the number of years using a dry-year minimum flow target increased.
Note that the USFWS recommended fish flows in the lower Gunnison River are not represented
in the CDSS model as a current demand, as the recommendation is pending the outcome of the
EIS process for Aspinall Unit reservoir re-operation. The CDSS model can be revised to reflect
that operational change during future routine updates.
The USFWS recommended fish flows and Navajo Reservoir operations associated with the San
Juan Recovery Implementation Program (SJRIP) are not included in the CRWAS modeling
efforts. Because demands and storage in New Mexico do not affect Colorado’s ability to meet
their current demands, the CRWAS model representing the San Juan basin does not extend
into New Mexico. In addition, the agreements associated with the SJRIP allow Colorado to
continue to develop new water supplies, subject to consultation with the USFWS.
Climate Related Inputs Not Revised
During CRWAS Phase I, only demands that were irrigation based were revised to reflect climate
projections. It is important to note that transbasin diversion demands were not revised. In
addition, the potential increase in municipal demands due to outdoor uses was not considered.
In part because the consumptive use associated with municipal demands in study basins is
minimal compared to agricultural consumptive use. Transbasin and municipal demands are
expected to be revisited during the next phase of the CRWAS project.
Reservoir evaporation is estimated by StateMod based on net average monthly evaporation
rates assigned to each modeled reservoir, and reservoir area/capacity relationships. Net
monthly evaporation is gross free-water evaporation less precipitation. The net evaporation
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rates are affected by both temperature and precipitation. Although there are methods for
estimating free-water evaporation based on temperature; evaporation rates were not revised
during Phase I. This simplification, which for some climate projections may result in
underestimating reservoir evaporation, can revisited during subsequence phases.
StateMod Simulation Output
StateMod provides results at every location (node) represented in the model. Available results
are the mass-balance components at each node. At all nodes except reservoir locations, inflow
components must equal outflow components. Inflows can include water from upstream sources;
reservoir releases, return flows, water bypassed for downstream senior uses, etc. plus natural
flows not allocated to senior downstream uses. Outflows include flow-through inflow
components plus diversions to meet demands or carried to off-channel use. The mass-balance
equation at reservoir nodes includes change in storage: inflows less outflows must equal
change in storage.
In addition to the mass-balance accounting at each node, StateMod reports results that
separate diversion components into consumptive use and return flows. Similarly, reservoir
accounting shows the amount stored, evaporated, and released and end-of-month content by
reservoir account and for the entire reservoir.
There are several custom reports generated by StateMod that are useful depending on the
focus of the analyses. In addition, all the information generated by StateMod is stored in “binary
code” output files that save hard-drive space, but cannot be read directly with a text viewer. As
discussed in the Supporting Material Section, the CRWAS Data Viewer allows user access to
the information generated by StateMod via the web.
Presenting all the information generated by each climate projected StateMod simulation is not
practical nor is it necessary since interested stakeholders can choose the specific model output
that meets their planning needs through the CRWAS Data Viewer. The following specific model
results were selected based on their importance to planning for a future with changing water
availability:
•

Modeled Streamflow

•

Water Available to Meet Future Demands

•

Reservoir Use

•

Basin Consumptive Use

Modeled streamflow represents water in the river at the location of interest. Physical streamflow
is important, because it provides opportunities for exchanges and non-consumptive uses
regardless of the legal availability. Modeled streamflow is, essentially, natural flow less
upstream depletions.
Water available to meet future demands at a given node is modeled streamflow less water
“designated” for current downstream demands with existing water rights. Downstream demands
include direct diversions, diversions to storage, and non-consumptive demands such as
instream flow rights. As discussed above, conditional rights and the potential operation of
compact provisions are not included in the Phase I modeling efforts, therefore water available to
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meet future demands is only a measure of available flow based on current model-represented
demands.
Reservoir storage is important to meeting demands in the Study basin under current climate
conditions. Reservoir end-of-month contents show how existing reservoirs store and release
under climate projections.
Basin consumptive use includes water that is removed from the system and fully consumed.
Basin consumptive use includes agricultural, municipal, and industrial uses within the Study
basins. In addition, basin consumptive use includes transbasin water exported from the Study
basins to be consumed elsewhere and includes reservoir evaporation. As discussed the
method for extracting this information was included in the automation process for select
locations, and graphical and tabular results are presented in this report. StateMod results
include additional information at each diversion node including demand, diversions from direct
rights or from storage, consumptive use of diversions, and shortages. Results for each model
run, and at each model location, are available via the web-viewing tool (CRWAS Data Viewer)
developed specifically for access to the CRWAS results.
Where to find more detailed information:

For more information on the development of irrigation head gate demands, see the Task 6.6 /
7.11 – CDSS Automation, Testing, and Application memorandum available on the Colorado
River Water Availability link via the CWCB website (http://cwcb.state.co.us/
For more information, Section 5 of the StateMod Documentation (Technical Notes) describes
the output reports and parameters available from a StateMod simulation
(http://cdss.state.co.us/). TSTool, and associated user documentation, is available for
download on the CDSS website (http://cdss.state.co.us/).
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3

FINDINGS

3.1

Overview

The detailed technical approaches presented in the preceding section were developed in a
transparent manner considering the input and direction of CWCB staff and Directors, IBCC and
BRT members, the State’s CCTAG and representatives of many non-governmental
organizations and stakeholders. A major finding for the CRWAS is that the methodology
adopted, that built on existing data; existing models; and existing procedures, is a valid technical
approach, uniquely suited for the study. The use of readily-available down-scaled climate
projection information, the robust VIC hydrology model, and the CDSS processes, models, and
data sets provide a comprehensive way to assess water availability and operational effects for
historic, extended historic and climate-adjusted hydrologies.
CRWAS findings are presented for the three alternative hydrologic cases: historical hydrology
from the 1950 through 2005 study period, alternate historical hydrology incorporating
information from tree-rings to allow an extended view of variability, and alternate hydrology
associated with potential future climate conditions. Average monthly hydrograph charts and low
flow comparison charts are presented in the report and appendices. In addition, these findings
can also be accessed, viewed, and downloaded through the CRWAS Data Viewer
(www.cwcb.state.co.us) where time series flow charts can be tailored to a user’s specific
interests. This accessibility of results for each hydrology scenario analyzed at locations
throughout the basin specifically addresses the feedback received during the CRWAS public
outreach efforts. The information is available for water users and providers to: (1) access model
results at specific locations of interest; (2) perform statistical analyses based on selected
hydrology and locations and (3) make decisions on which hydrologic datasets to use for
planning purposes.
Study results for historic hydrology are provided in combination with climate-adjusted hydrology
in the main report and in the appendices for the following parameters:
•

Temperature

•

Precipitation

•

CIR

•

Natural Flow

•

Modeled Streamflow

•

Water Available to Meet Future Demands

•

Modeled Reservoir Storage

•

Modeled Consumptive Use

The ensemble of 100 56-year-long natural flow traces that constitute the extended historical
hydrology is characterized by statistical analyses that allow comparison to the historical record.
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Presentation of Findings
The primary chart types used to present quantitative Study findings for the historical and
climate-adjusted hydrology parameters listed above are “Average Monthly Hydrograph Charts"
and “Low-Flow Comparison Charts”, for which sample figures and descriptions are included
below.
Each of the five projections of future climate for a particular time period (2040 or 2070)
represent alternative possible future. The average monthly hydrograph charts and the low-flow
comparison charts in the following sections and the appendices show the range of those
possible futures with respect to historical hydrology conditions that were experienced in the 56
years from 1950 through 2005. Because users are also interested in specific hydrologic year
types and varying sequences of year types, time-series results are available for each model run,
and at each modeled location, via the CRWAS Data Viewer developed specifically to access
CRWAS results.
Comparisons are sometimes made in the text between historical average values and values
estimated by averaging the five climate projections for the two CRWAS planning horizons (2040
and 2070) simulated based on the historical variability experienced from 1950 through 2005.
When the five climate projections are averaged together for comparison, they are referred to as
the five climate projections’ “combined average”. For instance, if historical climate-based
average annual values are compared to the average of the five climate projections average
annual values, the reference will read “historical average annual values are greater than the five
climate projections’ combined average.”
The appendices include tabular and graphical information for 14 climate stations and 42
streamflow locations for various model input and output parameters and results. Figures in the
following sections were selected to illustrate general results and conclusions that can be drawn
from the full set of figures found in the appendices. In some instances, figure locations were
selected because they highlighted a specific result. In other instances, figure locations were
selected to include geographic coverage of the study area.
Average Monthly Hydrograph Charts
Figure 3-1 illustrates graphically the effect of projected future climate on the average monthly
pattern of flows. This average monthly hydrograph chart shows several pieces of information.
The thick black line represents the average monthly hydrograph based on historical conditions;
in the case of Figure 3-1 it represents the historical natural flow monthly hydrograph. The
estimated average monthly natural hydrographs for the five different projections of future climate
are represented in different colors and symbols, listed in the chart legend. The range of average
annual values for the five projections, and the average annual historical values, are presented
on each graph.
Figure 3-1 and the other monthly hydrographs presented in this section illustrate the historical
conditions over the study period of 1950 through 2005 and how those historical conditions
would look assuming the projected climate change has occurred. They are not based on the resequenced flows
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Uncompahgre River at Delta (09149500)
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Figure 3-1 - Example Presentation of Findings (Average Monthly Hydrograph Chart)
Low-Flow Comparison Charts
Figure 3-2 illustrates the effect of projected future climate conditions on mean flows and on lowflow events. From left to right, the chart represents four statistics of annual flow: average
annual flow over the 56-year study period, the lowest consecutive 2-year average flow in the 56year study period, the lowest consecutive 5-year average flow in the 56-year study period, and
the lowest consecutive 10-year average flow in the 56-year study period. Statistics are provided
for historical climate conditions and for each of the climate projections, as indicated in the graph
legend.
Figure 3-2 and the other low-flow comparison charts presented in this section illustrate the
historical conditions over the study period of 1950 through 2005 and how those historical
conditions would look assuming the projected climate change has occurred. They are not
based on the re-sequenced flows. Figure 3-2 shows that at the Uncompahgre at Delta location,
the historical averages fall within the range of modeled results.
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Uncompahgre River at Delta (09149500)
2040 Average Water Available to Meet Future Demands
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Figure 3-2 - Example Presentation of Findings (Low-Flow Comparison Chart)
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3.2

Historical Hydrology
All of the extended and projected streamflows developed by the Study
are based on the historical record of naturalized flows and observed
weather developed as described in Section 2.3.2. The historical
hydrology includes a good representation of wet, dry, and average years
and has served historically as the basis for water supply planning in
Colorado; it represents one set of hydrologic conditions on which to
consider for water supply planning. The historical results are provided
along with climate-adjusted results in all the charts or tables that present
results of the Study. For many locations and future time frames the
historical average annual flows are contained within the range of
projected future conditions.
Across the CDSS models’ natural flow locations, the longest historical wet
spell ranges in length from 4 to 16 years, with only 4 percent longer than
7 years. The longest historical dry spell ranges in length from 3 to 11
years, with 95 percent of the longest spells being 5 or 6 years long.
Moving from locations in the northern part of the state toward the south,
historic dry spells tend to become shorter and historic wet spells tend to
become longer.

Colorado River Water Availability Study – Phase I Report – Final

3-5

6504
Findings
3.3

Extended Historical Hydrology
The purpose of the extended historical hydrology is to test the
performance of existing (Phase I) and proposed (in Phase II) water
rights, infrastructure, projects and natural systems against flow
sequences that have not occurred in the historical record but that have a
certain likelihood of occurring. The likelihood of future flow sequences
was calculated based on information from tree ring records as described
in Section 2.3.3 and is represented in the ensemble of 100 56-year
traces of natural flows that make up the alternate historical hydrology.
The sequence of wet and dry years that will occur over any future period
cannot be predicted, but each of the traces in the extended historical
hydrology represents one alternative possible future with respect to the
distribution and sequencing of wet and dry years, assuming that the
conditions reflected in the paleo record are representative of those
conditions that will occur in the future. Each of these alternative
possible futures (represented by a flow trace) is equally probable, but its
precise sequence of flows differs from all other traces (i.e. other possible
futures) in the ensemble. Taken together, the traces reflect the statistics
gleaned from the paleo record so that, collectively, the extended
historical hydrology ensemble can be used to quantify the likelihood of
future hydrologic conditions, again assuming that the conditions
represented in the paleo record are similar to those in the future.
Statistics of droughts and wet spells provide a relative indication of the
degree to which the future performance of man-made and natural
systems may be considered more or less favorable. The methods used
to develop statistics of droughts and wet spells are described in Section
2.3.3. The results of statistical analyses of spells are discussed here.

The best way to test the performance of man-made systems is through the application of a
detailed water resources model, such as the CDSS StateMod models, to the extended historical
hydrology (EHH) ensemble of flow traces. Analyses of current water resources systems under
current water use levels using the EHH ensemble has been completed as part of the CRWAS;
however, except for spell statistics reported here and in Appendix C, the results presented in
this report are based on the 56-year historical record or that record adjusted to reflect the
estimated impact of projected future climate conditions. Results of modeling analyses using the
StateMod models and the EHH ensemble are available through the CRWAS Data Viewer via
the CWCB website. The CRWAS Data Viewer also contains the EHH ensemble of baseflow
sequences that will allow additional analyses of future projects or water demand levels in
subsequent phases of the CRWAS, in other State studies, or in studies performed by other
entities.
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Where to find more detailed information:
Statistical analyses are described in detail in CRWAS Technical Memorandum Task 6.7 –
Summarize Alternate Historical Hydrology, and CRWAS Technical Memorandum Phase I (b)
– Task 5.3 2 – Spell Statistics (refinement to CRWAS Phase I Tasks 6.7) both available at
http://cwcb.state.co.us/.
Mean annual flow at selected locations is the average of the annual flow for the historical 56year period. The historic dry spell is the longest spell of consecutive years in the historical trace
that are below the mean annual flow and the historic wet (or surplus) spell is the longest spell of
consecutive years in the historical trace that are above the mean annual flow. Return intervals
indicate how frequently spells of the same length as the historical spell occur in the EHH.
Intensity indicates the average amount, expressed as a percent of mean annual flow, by which
flow is greater than (wet spell) or less than (dry spell) the mean flow during a spell. The
following summarizes the statistical analyses of the EHH ensemble of natural flow traces:
•

The return intervals for a spell as long as the longest historical wet or dry spell for the
1950 through 2005 study period (the historic spell) vary considerably across the 227
CDSS natural flow locations.

•

For small tributaries that had shorter historic wet or dry spells, those spells tend to
recur more frequently. For small tributaries that had longer historic spells, those spells
tend to recur less frequently. In other words, the estimated frequency of spells
appears to be influenced substantially by the length of the historic spells; a statistically
unlikely short or long historic spell will translate into a substantially higher or lower
frequency (shorter or longer return interval).

•

The median return interval in the EHH for a dry spell equal in length to the historic dry
spell is about 24 years and the values range from about 12 to 73 years across the
middle 90 percent of the CDSS natural flow locations.

•

The median return interval in the AHH for a wet spell equal in length to the historic wet
spell is 32 years and the values range from about 13 to 100 years for the middle 90
percent of the CDSS natural flow locations.

•

The highest and lowest values for the return interval of the historic spells are probably
the result of exceptionally long or short historic spells. For example, the lowest and
highest return intervals of historic AHH wet spells are 7 and 1,100 years and occur at
small streams that recorded historic surpluses lasting 3 and 11 years, respectively
while 95 percent the historic surpluses on other streams lasted 5 or 6 years.

•

The intensity of EHH dry spells (the average annual deficit) ranges from a minimum of
about one-half to a maximum of about three times the intensity of the historic dry
spells, with the median value being 10 percent greater than the intensity of the historic
dry spells.

•

The intensity of EHH wet spells (the average annual surplus) also ranges from about
one-half to about three times the intensity of the historic wet spells, but the median
value was 20 percent less than the intensity of the historic wet spell.
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•

A broad range of hydrologic conditions is found in the ensembles of natural flows, so
the use of the alternate historical hydrology in water availability analyses using CDSS
models will provide information about the impacts of droughts and wet spells of longer
duration and greater intensity than those that have occurred during the historical
period.

Tables 3-1 and 3-2 show the statistics of dry and wet spells at four principal gages in the
Colorado River Basin in Colorado for the historical study period and based on the EHH
ensembles. For the historical period the duration and intensity of the longest spell on record
(the historic spell) are reported. For the EHH, the return interval and average intensity for a
spell of the same length as the historic spell are reported. Moving from north to south, historic
droughts generally were shorter and historic wet spells generally were longer during the 1950
through 2005 period. There is not a clear pattern in historic spell intensity. The return interval
of a dry spell in the alternate historical hydrology that is as long as the historic dry spell is longer
(less frequent) at the northernmost Yampa River and shorter (more frequent) at the
southernmost San Juan River. These differences may simply reflect differences in the length of
the historic dry spell, as discussed above. Average dry-spell intensities from the alternate
historical hydrology do not show a strong pattern but are sometimes larger than the historic
intensities. Historic wet spells were generally shorter on the Yampa and Colorado rivers and
longer on the Gunnison and San Juan rivers. The return intervals of the historic wet spell in the
AHH are similar except for the San Juan, which has a much longer return interval (less frequent
wet spells). The average intensities of AHH wet spells are substantially smaller than the historic
wet spells.

Colorado River Water Availability Study – Phase I Report – Final

3-8

6504
Findings
Table 3-1 – Statistics of Dry Spells
Dry Spells
Historic
(1950-2005)

09239500 Yampa River at
Steamboat Springs
09095500 Colorado River near
Cameo
09152500 Gunnison River near
Grand Junction
09342500 San Juan River at
Pagosa Springs

Alternate Historical

Length

Intensity

Return
Interval

Intensity

6

-23%

49

-26%

6

-19%

28

-24%

5

-33%

16

-30%

4

-34%

15

-33%

Table 3-2 – Statistics of Wet Spells
Wet Spells
Historic
(1950-2005)

09239500 Yampa River at
Steamboat Springs
09095500 Colorado River near
Cameo
09152500 Gunnison River near
Grand Junction
09342500 San Juan River at
Pagosa Springs

Alternate Historical

Length

Intensity

Return
Interval

Intensity

5

40%

13

26%

5

46%

18

27%

6

50%

18

31%

6

43%

45

34%
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3.4

Climate-Adjusted Hydrology
3.4.1

Temperature

Temperatures based on projected climate changes were compared to
historical temperatures at the 54 climate stations used in the CRWAS
consumptive use analyses. These 54 climate stations are located
throughout the Study basins, as shown in Figure 3-3, and represent areas
of agricultural production. Each of these stations has been in existence
throughout the 1950 through 2005 study period, and most have been
measuring climate data in the same location. Based on station name
changes and mapped locations, it was determined that ten of the stations
have been relocated within a few miles of the original location.
2040 Projected Temperature
Figure 3-3 shows the increase in average annual temperature based on
the 2040 climate projections’ combined average compared to historical
average annual temperature, based on the 54 climate stations shown in
the figure over the 1950 through 2005 study period.
Table 3-3 presents the range of average annual temperature increases
from historical values for the 2040 climate projections at selected climate
stations. Temperature increases are based on the 1950 through 2005
study period. The climate stations presented in the table were selected to
represent a range of elevations and locations of irrigated acreage in the
Study Area. The table includes the elevation, plus the location as
generally in the northern or southern part of the Study Area. The “Comb.
Ave” column represents the projections’ combined average increase in
temperature, corresponding to the increased temperature shown in Figure 3-3. The spatial
distribution of these selected climate stations are shown as red dots in Figure 3-3. As noted
above, some stations have been moved during the study period. Of the stations included in
Table 3-3, it appears that the Fruita, Delta, and Meeker stations were moved during the study
period.
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Figure 3-3 – 2040 Projections’ Combined Average Annual Temperature Increase from
Historical (deg F)
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Table 3-3 – 2040 Average Annual Projected Temperature Compared to Historical
Temperature

Climate
Station

Elev

Fruita 1W

4480

North

Glenwood 2

5880

Grand Lake
6SSW

Location

Historical
Average
Annual
Temp
(Deg F)

Increased Temperature from Historical
Degrees Fahrenheit for Climate Projections
2040-A

2040-B

2040-C

2040-D

2040-E

Comb.
Ave

50.6

5.3

2.8

4.9

3.6

2.0

3.7

North

47.4

5.2

2.8

4.6

3.5

1.8

3.6

8288

North

36.4

5.0

2.7

4.2

3.3

1.6

3.4

Rangely 1E

5290

North

46.8

5.3

2.7

4.8

3.4

1.9

3.6

Meeker 3W

6180

North

44.6

5.2

2.7

4.7

3.4

1.8

3.6

Maybell

5908

North

42.3

5.2

2.7

4.7

3.3

1.9

3.6

Hayden

6440

North

42.7

5.1

2.7

4.5

3.2

1.7

3.5

Yampa

7890

North

39.4

5.1

2.7

4.5

3.3

1.7

3.5

Delta 3E

5010

South

50.5

5.3

2.8

4.7

3.6

1.9

3.6

Montrose
No 2

5785

South

49.3

5.3

2.8

4.6

3.5

1.8

3.6

Gunnison
3SW
Cortez

7640

South

37.7

5.2

2.8

4.5

3.5

1.7

3.6

6153

South

48.9

5.3

2.8

4.5

3.4

1.9

3.6

Durango

6592

South

46.9

5.3

2.8

4.4

3.4

1.8

3.5

Norwood

7020

South

Average 1

45.0

5.3

2.8

4.6

3.5

1.9

3.6

44.9

5.2

2.8

4.6

3.4

1.8

3.6

1) Numerical average of the 14 stations presented compares closely with the average of the 52 stations used in the
CDSS analysis.

The 14 stations show 2040 average annual increases from historical ranging from 1.6 degrees
Fahrenheit for the 2040-E projection at Grand Lake, to 5.3 degrees Fahrenheit for the 2040-A
projection at several stations, most in the western and southern portion of the Study Area. The
Study Area combined average increase in temperature for the five projections is 3.6 degrees
Fahrenheit. The greatest increases for each projection occur at Fruita and Delta. The following
general trends can be observed from Table 3-3 and Figure 3-3:
•

Each of the five climate projections shows average annual temperature increasing
over historical values.

•

Temperature generally increases from the eastern to western portion of the Study
Area.

•

Basin-wide average temperature increases from 1.8 to 5.2 degrees Fahrenheit as
shown in Table 3-3.

Figure 3-4 shows the average monthly temperature for each 2040 climate projection compared
to the historical average monthly temperature at the Delta climate station over the 1950 through
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2005 study period. Similar graphs are included in Appendix A for each selected climate station
for the 2040 projections. The temperature graphs for the 2040 projections show that
temperature increases each month throughout the Study Area.
DELTA
2040 Average Monthly Temperature
90
Historical Average

-Average Annual Climate Model
Temperature Range:
52.4 to 55.8 Deg F
-Historical Average Annual
Temperature: 50.5 Deg F

80

2040 - A
2040 - B
2040 - C
2040 - D

70

2040 - E

Temperature (Deg F)

60

50

40

30

20

10

0
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Figure 3-4 – Delta 2040 Average Monthly Temperature Comparison
2070 Projected Temperature
Figure 3-5 shows the increase in average annual temperature based on the 2070 climate
projections’ combined average compared to historical average annual temperature, based on
the 54 climate stations shown in the figure over the 1950 through 2005 study period.
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Figure 3-5 – 2070 Projections’ Combined Average Annual Temperature Increase from
Historical (deg F)
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Table 3-4 presents the range of average annual temperature increases from historical values for
the 2070 climate projections at selected climate stations. Temperature increases are based on
the 1950 through 2005 study period. The “Comb. Ave” column represents the projections’
combined average increase in temperature, corresponding to the increase in temperature
shown in Figure 3-5. The climate stations presented in the table are the same as those shown
in Table 3-4 for the 2040 projections.
Table 3-4 – 2070 Average Annual Projected Temperature Compared to Historical
Temperature
Historical
Average
Annual
Temp
(Deg F)

Increased Temperature from Historical
Degrees Fahrenheit for Climate Projections

Climate
Station

Elev

Fruita 1W

4480

North

50.6

8.5

6.6

6.8

4.3

6.9

6.6

Glenwood 2

5880

North

47.4

8.1

6.6

6.6

4.1

6.6

6.4

Grand Lake
6SSW

8288

North

36.4

7.5

6.4

6.4

3.9

6.2

6.1

Rangely 1E

5290

North

46.8

8.4

6.6

6.8

4.3

6.6

6.5

Meeker 3W

6180

North

44.6

8.3

6.5

6.7

4.2

6.5

6.4

Maybell

5908

North

42.3

8.3

6.5

6.7

4.2

6.4

6.4

Hayden

6440

North

42.7

8.0

6.4

6.5

4.1

6.2

6.2

Yampa

7890

North

39.4

8.0

6.5

6.5

4.0

6.3

6.3

Delta 3E

5010

South

50.5

8.2

6.6

6.7

4.2

6.8

6.5

Montrose
No 2

5785

South

49.3

8.2

6.6

6.7

4.2

6.7

6.5

Gunnison
3SW

7640

South

37.7

8.0

6.6

6.6

4.1

6.7

6.4

Location

2070-F

2070-G

2070-H

2070-I

2070-J

Comb.
Ave

Cortez

6153

South

48.9

7.9

6.5

6.7

4.2

6.6

6.4

Durango

6592

South

46.9

7.9

6.6

6.7

4.2

6.6

6.4

Norwood

7020

South

45.0

8.2

6.6

6.7

4.2

6.8

6.5

44.9

8.1

6.5

6.7

4.2

6.6

6.4

Average1

1) Numerical average of the 14 stations presented compares closely with the average of the 52 stations used in the
CDSS analysis.

The 14 stations show 2070 average annual increases from historical ranging from 3.9 degrees
Fahrenheit for the 2070-I projection at Grand Lake to 8.5 degrees Fahrenheit for the 2070-F
projection at Fruita. The Study Area combined average increase in temperature for the five
projections is 6.4 degrees Fahrenheit. The greatest increases for each projection occur at Fruita
and Rangley. The following general trends can be observed from Table 3-4 and Figure 3-5 plus
comparison to 2040 average annual increases:
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•

Each of the five climate projections shows 2070 average annual temperature
increasing over historical values and increasing over the 2040 projections.

•

Temperature increases from the northeastern to the western portion of the Study Area.

•

Basin-wide average temperature increases from 4.2 to 8.1 degrees Fahrenheit as
shown in Table 3-4.

•

The climate projections’ combined average indicates that temperature increases by an
additional 2.8 degrees Fahrenheit between the 2040 and 2070 projections.

Appendix A includes graphs showing 2070 projected temperature for each climate station,
similar to the example 2040 graph presented in Figure 3-4. As with 2040 average monthly
temperature, the 2070 projections show that temperature increases each month throughout the
Study Area.
3.4.2

Precipitation

Climate projected precipitation was compared to historical precipitation at the 54 climate
stations used in the consumptive use analyses. Winter months (November through March) and
the months of April through October show different trends, therefore are discussed separately.
In addition, climate model experts recognize that there is more uncertainty in the global climate
models’ ability to predict summer precipitation than winter precipitation. According to the CWCBsponsored report “Climate Change in Colorado, a Synthesis to Support Water Resources
Management and Adaptation, “the scale of global climate models limits their ability to accurately
predict the local thunderstorms that dominate rainfall during the summer months in the Study
basins.” In addition, the report indicates that larger scale systems such as the monsoon-based
conditions that strongly influence the southern areas of the State are not well simulated by
climate models. Until more detailed global climate models are created that better represent
“regional” weather processes that affect temperature and precipitation of the Colorado River
basin, the scientific information used in this Study is currently the best available for a study of
this nature.
Where to find more detailed information:
Climate Change in Colorado, a Synthesis to Support Water Resources Management and
Adaptation available at http://wwa.colorado.edu/.
2040 Projected Precipitation
Table 3-5 presents the historical average winter (November through March) precipitation and
the variation from historical values for the 2040 climate projections at selected climate stations
over the 1950 through 2005 study period. The representative climate stations are the same
selected in Table 3-3 to represent a range of elevations and locations of irrigated acreage in the
Study Area. The “Comb. Ave” column represents the projections’ combined average percent of
historical winter precipitation. Downscaled precipitation is characterized as a percent change
from historical precipitation; therefore precipitation results are similarly presented in Table 3-5.
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Table 3-5 – 2040 Average Winter (Nov to Mar) Projected Precipitation Compared to
Historical Precipitation

Climate
Station

Elev

Fruita 1W

4480

North

Glenwood
2

5880

Grand Lake
6SSW
Rangely 1E

Location

Historical
Average
Nov-Mar
Precip
(inches)

Percent of Historical1 for Climate Projections
2040-A

2040-B

2040-C

2040-D

2040-E

Comb.
Ave

3.42

97%

112%

102%

110%

109%

106%

North

6.56

103%

111%

105%

115%

111%

109%

8288

North

4.67

110%

109%

114%

122%

111%

113%

5290

North

3.25

106%

111%

103%

115%

109%

109%

Meeker 3W

6180

North

5.68

106%

111%

103%

116%

110%

109%

Maybell

5908

North

4.76

109%

112%

103%

118%

109%

110%

Hayden

6440

North

7.02

109%

111%

107%

121%

111%

112%

Yampa

7890

North

5.93

109%

110%

107%

120%

110%

111%

Delta 3E

5010

South

2.28

98%

110%

104%

112%

110%

107%

Montrose
No 2

5785

South

3.07

98%

110%

104%

113%

112%

108%

Gunnison
3SW

7640

South

3.85

102%

112%

105%

116%

112%

109%

Cortez

6153

South

5.13

88%

110%

106%

114%

115%

106%

Durango

6592

South

8.26

92%

111%

107%

116%

114%

108%

Norwood

7020

South

Average2

4.95

96%

110%

104%

113%

112%

107%

4.92

102%

111%

106%

116%

111%

109%

1) Less than 100% difference indicates less annual projected rainfall than historical.
2) Average of the 14 stations presented compares closely with the average of the 52 stations used in the CDSS
analysis.
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Figure 3-6 shows the 2040 climate projections’ combined average increase in precipitation
during the winter months of November through March as a percentage of historical average
winter precipitation over the 1950 through 2005 study period, based on the 54 climate stations
used in the CDSS modeling. The Study Area combined average precipitation for the five
projections during the months of November through March is 109 percent of historical average.
The following general trends can be observed from Figure 3-6 and Table 3-5:
•

Average winter precipitation increases from historical for the 2040-B, 2040-C, 2040-D,
and 2040-E climate projections.

•

Average winter precipitation generally increases for stations in the northern portion of
the Study Area for the 2040-A projection.

•

Average winter precipitation generally decreases in the southern portion of the Study
Area for the 2040-A climate projection.

•

The largest increase in the climate projections’ combined average winter precipitation
occurs at Grand Lake. The largest decrease in winter precipitation occurs at Cortez for
the 2040-A projection.

•

Basin-wide winter precipitation increases from 102 to 116 percent as shown in Table
3-5. Coupled with the increase in temperature during the winter months, the
projections indicate a shift from snow to rain in the early and late winter months.
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Figure 3-6 – 2040 Projections’ Combined Percent of Historical Winter (November - March)
Precipitation
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Table 3-6 presents the historical average April through October precipitation and the variation
from historical values for the 2040 climate projections at selected climate stations over the 1950
through 2005 study period. The representative climate stations are the same selected in Table
3-3 to represent a range of elevations and locations of irrigated acreage in the Study Area. The
table includes the elevation, plus the location as generally in the northern or southern part of the
Study Area. The “Comb. Ave” column represents the projections’ combined average percent of
April through October precipitation. The change in precipitation is expressed as the percent
change from historical precipitation.
Table 3-6 – 2040 Average Apr through Oct Projected Precipitation Compared to Historical
Precipitation

Climate
Station

Elev

Location

Historical
Average
Apr-Oct
Precip
(inches)

Percent of Historical1 for Climate Projections
2040-A

2040-B

2040-C

2040-D

2040-E

Comb
.Ave

Fruita 1W

4480

North

5.37

81%

83%

94%

95%

103%

91%

Glenwood 2

5880

North

10.19

82%

85%

97%

93%

107%

93%

Grand Lake
6SSW

8288

North

9.38

80%

89%

102%

94%

112%

95%

Rangely 1E

5290

North

6.77

82%

86%

96%

99%

104%

94%

Meeker 3W

6180

North

10.41

82%

87%

98%

97%

105%

94%

Maybell

5908

North

7.53

83%

88%

99%

100%

106%

95%

Hayden

6440

North

9.95

81%

90%

102%

98%

107%

96%

Yampa

7890

North

10.43

81%

89%

101%

96%

107%

95%

Delta 3E

5010

South

5.13

82%

83%

95%

93%

104%

91%

Montrose No
2

5785

South

6.49

82%

82%

95%

93%

104%

91%

Gunnison
3SW

7640

South

6.73

82%

83%

98%

91%

106%

92%

Cortez

6153

South

7.57

82%

79%

94%

94%

102%

90%
91%

Durango

6592

South

11.48

84%

80%

96%

92%

103%

Norwood

7020

South

10.14

82%

82%

96%

93%

104%

91%

8.40

82%

85%

98%

95%

105%

93%

Average 2

1) Less than 100% difference indicates less annual projected rainfall than historical.
2) Average of the 14 stations presented compares closely with the average of the 52 stations used in the CDSS
analysis.
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Figure 3-7 shows the 2040 climate projections’ combined average increase in precipitation
during the during the months of April through October as a percentage of historical average
precipitation over the 1950 through 2005 study period, based on the 54 climate stations used in
the CDSS modeling. The Study Area combined average precipitation for the five projections
during the months of April through October is 93 percent of historical average. The following
April through October precipitation trends can be observed from Figure 3-7 and Table 3-6.
•

April through October precipitation decreases from historical for the 2040-A, 2040-B,
and 2040-D climate projections throughout the Study Area.

•

April through October precipitation increases for the 2040-E projection throughout the
Study Area.

•

April through October precipitation generally increases for the 2040-C climate
projection in the northern portion of the Study Area (Grand Lake, Hayden, and
Yampa), and decreases at stations in the southern portion of the Study Area.

•

Basin-wide April through October precipitation is from 82 to 105 percent of historical as
shown in Table 3-6.
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Figure 3-7 – 2040 Projections’ Combined Percent of Historical April through October
Precipitation
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Figure 3-8 shows the average monthly precipitation for each 2040 climate projection compared
to the historical average monthly precipitation for the 1950 through 2005 study period at the
Delta climate station. Similar graphs are included in Appendix B for each selected climate
station for the 2040 projections. As with Figure 3-8, figures in Appendix B generally show the
following:
•

The 2040 climate projections generally show precipitation greater than historical
averages during the winter months from November through March throughout the
Study Area.

•

Most of the climate projections generally show precipitation less than historical
averages during the irrigation season, from May through October. A clear exception is
the 2040-E projection, which shows increased precipitation in May, June, July, and
August at locations throughout the Study Area. Locations in the southern portion of the
Study Area show dryer summers for most projections.
DELTA
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Figure 3-8 – Delta 2040 Average Monthly Precipitation Comparison
2070 Projected Precipitation
Table 3-7 presents the historical average winter (November through March) precipitation and
the variation from historical values for the 2070 climate projections at selected climate stations
over the 1950 through 2005 study period. The representative climate stations are the same
selected in Table 3-3 to represent a range of elevations and locations of irrigated acreage in the
Study Area. The “Comb. Ave” column represents the projections’ combined average percent of
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historical winter precipitation. The table includes the elevation, plus the location as generally in
the northern or southern part of the Study Area.
Table 3-7 – 2070 Average Winter (Nov through Mar) Projected Precipitation Compared to
Historical Precipitation

Climate
Station

Elev

Location

Historical
Average
Nov-Mar
Precip
(inches)

Percent of Historical1 for Climate Projections
2070-F

2070-G

2070-H

2070-I

2070-J

Comb.
Ave

Fruita 1W

4480

North

3.42

92%

98%

105%

108%

119%

104%

Glenwood 2

5880

North

6.56

102%

105%

111%

109%

128%

111%

Grand Lake
6SSW

8288

North

4.67

112%

111%

116%

114%

136%

118%

Rangely 1E

5290

North

3.25

96%

103%

107%

110%

127%

109%

Meeker 3W

6180

North

5.68

99%

105%

109%

111%

128%

110%

Maybell

5908

North

4.76

99%

107%

109%

112%

131%

111%

Hayden

6440

North

7.02

105%

111%

113%

114%

134%

116%

Yampa

7890

North

5.93

105%

109%

112%

113%

133%

114%

Delta 3E

5010

South

2.28

95%

98%

104%

106%

122%

105%

Montrose
No 2

5785

South

3.07

96%

97%

104%

106%

122%

105%

Gunnison
3SW

7640

South

3.85

102%

104%

110%

107%

128%

110%

Cortez

6153

South

5.13

91%

88%

100%

104%

117%

100%

Durango

6592

South

8.26

96%

92%

102%

104%

121%

103%

Norwood

7020

South

4.95

95%

95%

102%

105%

120%

104%

4.92

99%

102%

108%

109%

127%

109%

Average2

1) Less than 100% difference indicates less annual projected rainfall than historical.
2) Average of the 14 stations presented compares closely with the average of the 52 stations used in the CDSS
analysis.
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Figure 3-9 shows the 2070 climate projections’ combined average increase in precipitation
during the winter months of November through March as a percentage of historical average
winter precipitation over the 1950 through 2005 study period, based on the 54 climate stations
used in the CDSS modeling. The Study Area combined average precipitation for the five
projections during the months of November through March is 109 percent of historical average.
The following general trends can be observed from Table 3-7 and Figure 3-9, plus comparison
to 2040 average annual increases:
•

Average winter precipitation generally increases from historical for the 2070-H, 2070-I,
and 2070-J climate projections.

•

Average winter precipitation generally increases for stations in the northern portion of
the Study Area for the 2070-G climate projection, and generally decreases for stations
in the southern portion of the Study Area.

•

Average winter precipitation both increases and decreases for the 2070-F projection
depending on location, generally decreasing in the southern portion of the Study Area.

•

The largest increase in average winter precipitation occurs at Grand Lake for the 2070J climate projection. The largest decrease in winter precipitation occurs at Cortez for
the 2070-F climate projection.

•

Basin-wide winter precipitation is from 99 to 127 percent of historical as shown in
Table 3-7.

•

The range of winter precipitation between the five 2070 projections is greater than the
range between the five 2040 projections. Coupled with the increase in temperature
during the winter months, the projections indicate a shift from snow to rain in the early
and late winter months.
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Figure 3-9 – 2070 Projections’ Combined Percent of Historical Winter (November - March)
Precipitation
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Table 3-8 presents the historical average April through October precipitation and the variation
from historical values for the 2070 climate projections at selected climate stations over the 1950
through 2005 study period. The representative climate stations are the same selected in Table
3-3 to represent the range of elevations and locations of irrigated acreage in the Study Area.
The “Comb. Ave” column represents the projections’ combined average percent of April through
October precipitation. The table includes the elevation, plus the location as generally in the
northern or southern part of the Study Area.
Table 3-8 – 2070 Average Apr through Oct Projected Precipitation Compared to Historical
Precipitation

Climate
Station

Elev

Location

Historical
Average
Apr-Oct
Precip
(inches)

Percent of Historical1 for Climate Projections
2070-F

2070-G

2070-H

2070-I

2070-J

Comb.
Ave

Fruita 1W

4480

North

5.37

82%

101%

94%

91%

93%

92%

Glenwood 2

5880

North

10.19

92%

95%

96%

100%

96%

96%

Grand Lake
6SSW

8288

North

9.38

105%

94%

98%

116%

105%

103%

Rangely 1E

5290

North

6.77

89%

102%

96%

98%

104%

98%

Meeker 3W

6180

North

10.41

91%

100%

95%

100%

105%

98%

Maybell

5908

North

7.53

94%

103%

96%

102%

110%

101%

Hayden

6440

North

9.95

101%

99%

96%

107%

112%

103%

Yampa

7890

North

10.43

99%

97%

96%

107%

107%

101%

Delta 3E

5010

South

5.13

88%

98%

97%

93%

91%

93%

Montrose
No 2

5785

South

6.49

88%

96%

95%

93%

90%

92%

Gunnison
3SW

7640

South

6.73

91%

93%

94%

100%

92%

94%

Cortez

6153

South

7.57

90%

95%

93%

85%

86%

90%

Durango

6592

South

11.48

90%

93%

94%

90%

87%

91%

Norwood

7020

South

10.14

87%

97%

94%

92%

90%

92%

8.40

93%

97%

95%

99%

98%

96%

Average2)

1) Less than 100% difference indicates less annual projected rainfall than historical.
2) Average of the 14 stations presented compares closely with the average of the 52 stations used in the CDSS
analysis.
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Figure 3-10 shows the 2070 climate projections’ combined average increase in precipitation
during the during the months of April through October as a percentage of historical average
precipitation over the 1950 through 2005 study period, based on the 54 climate stations used in
the CDSS modeling. The Study Area combined average precipitation for the five projections
during the months of April through October is 96 percent of historical average. The following
general trends can be observed from Table 3-8 and Figure 3-10, plus comparison to 2040
average annual increases:
•

April through October precipitation generally decreases from historical for the 2070-H
climate projection. This projection shows little variation throughout the Study Area.
Other climate projections show both increases and decreases in April through October
precipitation.

•

April through October precipitation generally decreases for the 2070-F climate
projection, with the exception of Grand Lake and Hayden climate station locations.

•

The 2070 projections show a greater range of April through October precipitation than
2040 projections. For every location, the climate projections’ combined average is
higher in 2070 than 2040.

•

The range of April through October precipitation between the five 2070 projections is
less than the range between the five 2040 projections.

•

Basin-wide April through October precipitation is from 93 to 99 percent of historical as
shown in Table 3-8.
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Figure 3-10 – 2070 Projections’ Combined Percent of Historical April through October
Precipitation
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Appendix B includes graphs showing 2070 projected precipitation for each climate station,
similar to the example 2040 graph presented in Figure 3-8. Figures in Appendix B generally
show the following:
•

3.4.3

Similar to the 2040 projections, 2070 projected precipitation is generally higher in the
winter months than historical, and less in the summer months than historical.
Natural Flow

The StateMod water allocation models are driven by natural flow hydrology. Natural flows
represent natural flow, absent human effects including agricultural, municipal, domestic, and
industrial water uses. As discussed in Section 2.3.4, projected natural flow was estimated for
each of the 2040 and 2070 climate projections at the 227 gage locations where inflow is
introduced to the StateMod models. Some general findings include:
•

Annual natural flow increases in some possible futures but decreases in others.

•

At over 80 percent of the sites, the majority of climate cases suggest a decrease in
annual flow for both time frames.

•

Annual flow is more likely to increase in parts of the Yampa River basin and in some
higher elevation watersheds.

•

Annual flow is more likely to decrease in southwestern watersheds and at lower
elevations

•

At over 90 percent of locations all climate cases showed a shift toward earlier runoff
but at all locations some climate cases showed a shift toward earlier runoff

2040 Natural Flow
Figures 3-11 through 3-13 show the seasonal variation in natural flow at three Colorado River
stream gage locations from upper basin to lower basin (Colorado River Near Grand Lake,
Colorado River at Dotsero, and Colorado River near Cameo) over the 1950 through 2005 study
period for the historical model, and for the models representing demands and natural flows
adjusted for the 2040 climate projections.
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Colorado River near Grand Lake (09011000)
2040 Average Monthly Natural Flow
45,000
Historical Average
2040 - A
2040 - B
2040 - C
2040 - D
2040 - E

-Average Annual Natural Flow Range:
72,500 to 96,400 AF
-Historical Average Annual Flow:
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Figure 3-11 – Colorado River near Grand Lake - 2040 Average Monthly Natural Flow
Colorado River near Dotsero (09070500)
2040 Average Monthly Natural Flow
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Figure 3-12 – Colorado River at Dotsero - 2040 Average Monthly Natural Flow
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Colorado River near Cameo (09095500)
2040 Average Monthly Natural Flow
1,600,000
Historical Average
2040 - A
2040 - B
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-Average Annual Natural Flow Range:
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Figure 3-13 – Colorado River near Cameo - 2040 Average Monthly Natural Flow
Natural flows associated with the five climate projections at the three locations presented
indicate a shift towards more river flow in April and May and generally less river flow in other
months, compared to historical natural flows. This trend of increased projected natural flow in
spring and early summer months, and less flow in late summer, fall and winter months, is seen
in most locations throughout the Study Area, as shown in the figures presented in Appendix C
for the 2040 climate projections. Throughout the Study Area, projections generally show a shift
toward earlier runoff for 2040. On average projected 2040 runoff shifts earlier by 8 days.
In addition to the figures showing seasonal differences between historical natural flow and
climate projected natural flow, Appendix C also includes tables summarizing the monthly and
annual differences for the 2040 projections. Information in the tables includes average monthly
and average annual natural flow for each of the five projections, and the annual volume
reduction and percent reduction from historical.
Figure 3-14 shows low-flow information at the Gunnison River near Gunnison gage location.
Three low-flow statistics are provided in Figure 3-14. General descriptions for the components
of the low-flow comparison charts are provided in Section 3.1. Low-flow comparison graphs for
the selected locations are included in Appendix C for the 2040 and climate projections.
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Gunnison River near Gunnison (09114500)
2040 Natural Flow
700,000

600,000

500,000

AF/YEAR

400,000
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200,000

Range of Model Results
Historical Average
2040 - A
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2040 - D
2040 - E

100,000

0
Average

2 Driest Years

5 Driest Years

10 Driest Years

Figure 3-14 – Gunnison River near Gunnison - 2040 Natural Flow Low-Flow Comparison
The 2040 tables (Tables C1 through C5 in Appendix C) summarizing monthly and annual
differences and the 2040 low-flow comparison charts show the following:
•

Most locations reviewed in the Study Area show less average annual natural flow
compared to historical natural flow for three of the five projections (2040-A, 2040-B,
and 2040-C).

•

Locations included in Appendix C throughout the Study Area show more average
annual natural flow for the 2040-E climate projection compared to historical natural
flow.

•

The historical annual flow values generally fall within the projected ranges for the 2040
climate projections throughout the Study Area.

•

The range of projected annual lows for the 2040 climate tends to be greater for
locations in the southern portion of the Study Area.

2070 Natural Flow
Figure 3-15 shows the seasonal variation in natural flow at the Colorado River near Cameo
gage over the 1950 through 2005 study period for the historical model, and for natural flows
adjusted for the 2070 climate projections. All of the climate projections show a clear shift toward
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earlier runoff, as shown in Figure 3-15. Each of the projections show decreased natural flow at
the Colorado River near Cameo gage in the summer and fall months. Throughout the Study
Area, all of the projections generally show a shift toward earlier runoff for 2070 and on average
projected 2070 runoff shifts earlier by 14 days.
Colorado River near Cameo (09095500)
2070 Average Monthly Natural Flow
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Figure 3-15 – Colorado River near Cameo - 2070 Average Monthly Natural Flow
In addition to the figures showing seasonal differences between historical natural flow and
climate projected natural flow, Appendix C also includes tables summarizing the monthly and
annual differences for the 2070 projections. Information in the tables includes average monthly
and average annual natural flow for each of the five projections, and the annual volume
reduction and percent reduction from historical. Low-flow comparison graphs for the selected
locations are included in Appendix C for the 2070 climate projections.
The Appendix C graphs and 2070 tables (Tables C6 through C10) summarizing monthly and
annual differences show the following:
•

Locations in the northern portion of the Study Area show increases in climate projected
natural flow compared to historical natural flow for some of the climate projections.

•

Many locations in the southern portion of the Study Area show decreases in natural
flow compared to historical natural flow for each of the 2070 climate projections (Los
Pinos at La Boca, Florida River at Bondad, Animas River near Cedar Hill, La Plata
River at the Stateline, Mancos River near Towaoc, Dolores River near Bedrock, and
San Miguel River at Naturita).
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•

The historical annual natural flow generally falls within the low-flow statistic ranges for
the 2070 climate projections in the Yampa, White, and Colorado basins. However, the
low-flow ranges for the climate projections are lower than historical annual low-flow
values for most locations in the Gunnison basin and the southwestern portion of the
Study Area.

•

The range of annual low-flow statistic values in the northern portion of the Study Area
is wider between the five individual 2070 climate projections than between the five
individual 2040 climate projections. However, the range of annual low-flow values in
the central and southern portion of the Study Area is narrower between the five
individual 2070 climate projections than between the five individual 2040 climate
projections.

The climate-adjusted natural flows were re-sequenced as described in Sections 2.3.3 and 2.3.4
and the ensemble of re-sequenced, climate-adjusted flows was analyzed to determine the
frequency and intensity of spells given the impact of projected climate change. The results of
those spell analyses for selected gage locations are provided in Appendix C, Tables C11
through C54.

Where to find more detailed information:
Natural flow based on historical, alternate historical, and alternate climate projections can be
accessed, viewed, and saved for the 227 locations represented in the CRWAS modeling effort
through the CRWAS Data Viewer (http://cdss.state.co.us/).
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3.5

Climate-Adjusted Irrigation Demands
This section presents the results of model analyses using the CDSS
StateCU and StateMod models described in Section 2.3.1. The results
presented here are based on the 56-year-long record of historical
hydrology and 56-year-long records of climate-adjusted hydrology. The
results from the model analyses using the 100-member ensembles of
the alternate historical hydrology and the alternate hydrology of climate
change can be obtained through the CRWAS Data Viewer available via
the CWCB website (http://cwcb.state.co.us). Those results can be used
to evaluate the reliability of water rights and infrastructure assuming
current levels of irrigated acreage, M&I demands, and reservoir
operations.
3.5.1

Climate-Adjusted CIR

CIR were estimated using the monthly Blaney-Criddle methods in
StateCU, as discussed in Section 2.3.5. The Blaney-Criddle method
relies on mean monthly temperature to both define the growing season,
and in the monthly equation to determine potential crop consumptive
use. Therefore, as temperature increases, potential crop consumptive
use increases. As discussed in Section 2.3.5, Blaney-Criddle is an
appropriate method for determining crop demand for climate projections
because the global climate model archives provide monthly mean
temperature and monthly total precipitation values.
Crop irrigation water requirement is determined by subtracting the
amount of monthly precipitation estimated to be effective in directly
meeting crop demands from potential crop consumptive use. Therefore,
as irrigation season precipitation increases, CIR decreases.
2040 CIR at Climate Stations
Table 3-9 presents the increased annual pasture grass CIR compared to historical for each of
the 2040 climate projection scenarios at selected climate stations based on the 1950 through
2005 study period. The representative climate stations are the same selected in Table 3-3 to
represent a range of elevations and locations of irrigated acreage in the Study Area.
Table 3-10 presents the increase in growing season days for pasture grass at the selected
climate stations compared to historical for each of the 2040 climate projection scenarios.
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Table 3-9 – 2040 Increase in Average Annual Pasture Grass CIR Compared to Historical

Climate Station

Historical
CIR
(inches)

Increase In CIR (inches) for Climate Projections
2040-A

2040-B

2040-C

2040-D

2040-E

Comb.
Ave
6.3

Fruita 1W

30.3

9.2

5.4

8.6

5.7

2.9

Glenwood Springs 2

22.9

8.8

5.3

7.5

5.6

2.1

5.8

Grand Lake 6SSW

22.3

5.9

3.3

4.5

4.0

0.9

3.7

Rangely 1E

27.2

8.9

5.0

8.2

5.3

2.6

6.0

Meeker 3W

19.4

8.2

4.7

7.1

4.9

2.1

5.4

Maybell

19.9

7.8

4.3

7.2

4.7

2.2

5.2

Hayden

19.3

8.0

4.2

6.7

4.7

1.9

5.1

Yampa

24.4

5.2

3.2

3.9

3.4

1.0

3.4

Delta 3E

30.3

9.4

5.6

8.4

5.9

2.7

6.4

Montrose No 2

27.7

9.4

5.7

8.2

5.9

2.6

6.4

Gunnison 3SW

29.0

5.1

3.8

4.4

4.0

1.4

3.7

Cortez

25.8

9.0

5.8

7.8

5.6

2.8

6.2

Durango

27.9

4.1

3.4

3.2

2.5

0.9

2.8

Norwood

28.2

4.0

3.2

3.2

2.6

0.9

2.8

1

25.3

7.4

4.5

6.4

4.6

1.9

4.9

Average

1) Average of the 14 stations presented compares closely with the average of the 52 stations used in the CDSS
analysis.
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Table 3-10 – 2040 Increase in Average Pasture Grass Growing Season Compared to
Historical

Climate Station

Average
Historical
Growing
Season
(Days)

Average Increase in Growing Season (Days) for Climate Projections
2040-A

2040-B

2040-C

2040-D

2040-E

Comb.
Ave

Fruita 1W

217

33

14

24

14

8

19

Glenwood Springs 2

198

35

14

25

14

8

19

Grand Lake 6SSW

231

30

12

20

13

7

17

Rangely 1E

198

29

11

23

11

6

16

Meeker 3W

182

32

12

25

14

8

18

Maybell

173

28

11

23

13

7

17

Hayden

177

26

11

21

13

7

16

Yampa

170

26

11

21

15

8

16

Delta 3E

219

33

14

22

14

8

18

Montrose No 2

208

36

15

25

16

8

20

Gunnison 3SW

172

26

12

21

16

8

17

Cortez

203

42

15

26

19

9

22

Durango

215

40

16

24

18

8

21

Norwood

199

38

14

26

17

8

21

1)

197

32

13

23

15

8

18

Average

1) Average of the 14 stations presented compares closely with the average of the 52 stations used in the CDSS
analysis.
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Figure 3-16 spatially shows 2040 climate projections’ combined average annual increase in CIR
compared to historical average CIR, based on the 54 climate stations used in the CDSS
modeling over the 1950 through 2005 study period. The Study Area combined average CIR for
the five projections shows an increase of 4.9 inches over historical average pasture grass CIR
and 18 additional growing season days. The following general trends can be observed from
Table 3-9, Table 3-10, and Figure 3-16:
•

Basin-wide average CIR increases from 1.9 to 7.4 inches as shown in Table 3-9.

•

There is an increase in CIR for each of the climate projections at locations throughout
the Study Area. The 2040-A and 2040-D scenarios show the greatest increase from
historical; whereas the 2040-E shows the least increase from historical.

•

Increases in CIR throughout the Study Area are primarily due to higher temperature,
which increases: 1) the number of days in the growing season for perennial crops such
as pasture grass, alfalfa, and orchards and 2) the crop demand for irrigation water. In
addition, as noted in the previous section, precipitation is generally less during the
growing season, decreasing the amount of crop demand satisfied from effective
precipitation; thereby increasing the crop demand for irrigation water.

•

Basin-wide average growing season days increase from 8 to 32 days.

•

The 2040 climate projections’ combined result in an average increase in growing
season days for pasture grass ranging from 17 days at higher elevations to 22 days at
the Cortez climate station.

•

The increase in CIR is greater at lower elevation stations including Fruita, Delta,
Montrose, and Cortez.
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Figure 3-16 – 2040 Projections’ Combined Increase in Pasture Grass CIR from Historical
CIR (inches)
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Figure 3-17 shows the average monthly pasture grass CIR at the Delta climate station for each
of the 2040 climate projections compared to the historical average monthly CIR for the 1950
through 2005 study period. Similar graphs are included in Appendix D for each selected climate
station for the 2040 projections. As with Figure 3-17, the figures shown in Appendix D generally
show that peak CIR continues to be in the same month as occurred historically (July in most
locations throughout the Study Area) except as noted below.
DELTA
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Figure 3-17 – Delta 2040 Average Monthly CIR Comparison
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Figure 3-18 shows the average monthly pasture grass CIR at the Gunnison climate station for
each of the 2040 climate projects compared to the historical average monthly CIR for the 1950
through 2005 study period. Similar to the Gunnison climate station, the figures for the higher
elevation stations including Grand Lake, Yampa, Durango, and Norwood, included in Appendix
D, show both the peak historical and climate projected CIR occurring in June.
GUNNISON 3 SW
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Figure 3-18 – Gunnison 2040 Average Monthly CIR Comparison
2070 CIR at Climate Stations
Table 3-11 presents the increased annual pasture grass CIR compared to historical for each of
the 2070 climate projection scenarios at selected climate stations based on the 1950 through
2005 study period. The representative climate stations are the same selected in Table 3-3 to
represent a range of elevations and locations of irrigated acreage in the Study Area.
Table 3-12 presents the increase in growing season days for pasture grass at the selected
climate stations compared to historical for each of the 2070 climate projection scenarios.
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Table 3-11 – 2070 Increase in Average Annual Pasture Grass CIR Compared to Historical

Climate Station

Historical
CIR
(inches)

Increase In CIR (inches) for Climate Projections
2070-F

2070-G

2070-H

2070-I

2070-J

Comb.
Ave
10.8

Fruita 1W

30.3

15.3

10.2

10.3

7.1

11.0

Glenwood Springs 2

22.9

13.3

9.7

9.4

5.7

9.8

9.6

Grand Lake 6SSW

22.3

6.7

6.3

5.9

2.8

5.8

5.5

Rangely 1E

27.2

14.5

9.4

9.5

6.4

9.5

9.9

Meeker 3W

19.4

12.8

8.4

8.6

5.4

8.3

8.7

Maybell

19.9

12.5

8.1

8.3

5.3

7.9

8.4

Hayden

19.3

11.4

8.3

8.2

4.6

7.4

8.0

Yampa

24.4

5.9

5.0

4.9

2.8

4.5

4.6

Delta 3E

30.3

15.0

10.8

10.6

7.1

11.4

11.0

Montrose No 2

27.7

14.6

10.7

10.4

7.0

11.2

10.8

Gunnison 3SW

29.0

6.8

5.8

5.6

3.7

6.3

5.7

Cortez

25.8

13.6

10.5

10.3

7.7

11.3

10.7

Durango

27.9

5.3

4.2

4.0

3.2

4.9

4.3

Norwood

28.2

5.5

3.7

3.7

3.1

4.7

4.1

1)

25.3

10.9

7.9

7.8

5.1

8.1

8.0

Average

1) Average of the 14 stations presented compares closely with the average of the 52 stations used in the CDSS
analysis.
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Table 3-12 – 2070 Increase in Average Growing Season for Pasture Grass Compared to
Historical

Climate Station

Average
Historical
Growing
Season
(Days)

Average Increase in Growing Season (Days) for Climate
Projections
2070-F

2070-G

2070-H

2070-I

2070-J

Comb
. Ave

Fruita 1W

217

47

36

35

20

35

35

Glenwood Springs 2

198

46

39

35

22

32

35

Grand Lake 6SSW

231

43

36

36

17

37

34

Rangely 1E

198

42

34

31

18

28

31

Meeker 3W

182

50

37

36

21

30

35

Maybell

173

46

33

33

20

27

32

Hayden

177

42

33

32

20

26

31

Yampa

170

44

33

33

20

27

31

Delta 3E

219

44

36

34

19

33

33

Montrose No 2

208

46

38

35

22

34

35

Gunnison 3SW

172

42

33

33

21

28

32

Cortez

203

51

41

38

24

39

39

Durango

215

50

42

39

22

39

39

Norwood

199

50

40

38

23

36

37

1)

197

46

37

35

21

32

34

Average

1) Average of the 14 stations presented compares closely with the average of the 52 stations used in the CDSS
analysis.
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Figure 3-19 spatially shows 2070 climate projections’ combined average annual increase in CIR
compared to historical average CIR, based on the 54 climate stations used in the CDSS
modeling over the 1950 through 2005 study period. The Study Area combined average CIR for
the five projections shows an increase of 8.0 inches over historical average pasture grass CIR
and 34 additional growing season days. The following general trends can be observed from
Table 3-11, Table 3-12, and Figure 3-19 plus comparison to 2040 average annual increases:
•

Basin-wide average CIR increases from 5.1 to 10.9 inches as shown in Table 3-11.

•

There is an increase in CIR for each of the climate projections at locations throughout
the Study Area. The 2070-F scenario shows the greatest increase from historical.

•

As with the 2040 climate projections, increases in CIR throughout the Study Area are
primarily due to higher temperature, which increases: 1) the number of days in the
growing season for perennial crops such as pasture grass, alfalfa, and orchards and 2)
the crop demand for irrigation water. In addition, as noted in the previous section,
precipitation is generally less during the growing season, decreasing the amount of
crop demand satisfied from effective precipitation; thereby increasing the crop demand
for irrigation water.

•

Basin-wide average growing season days increase from 21 to 46 days.

•

The increase in CIR is greater at lower elevation stations including Fruita, Delta,
Montrose, and Cortez. Figure 3-19 highlights the greater increase in annual CIR at
lower compared to higher elevations.
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Figure 3-19– 2070 Projections’ Combined Increase in Pasture Grass CIR from Historical
CIR (inches)
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Appendix D includes graphs showing 2070 projected average annual CIR each climate station,
similar to the example 2040 graph presented in Figures 3-17 and 3-18. The figures shown for
2070 in Appendix D generally show that peak CIR continues to be in the same month as
occurred historically.
As discussed in Section 2.3.6, the increase in CIR directly impacts irrigation diversion demands
represented in the water resources planning models. The results shown have been summarized
based on pasture grass, which represents about 80 percent of the irrigated acreage in the
basin. Other perennial crops grown in the Study Area, including alfalfa and orchard, account for
an additional 12 percent of the total irrigated acreage and show similar increases in growing
season and CIR. The annual crops grown in the basin; mostly corn, small grains and dry
beans, show an increase in CIR and the potential for an earlier planting date in both 2040 and
2070. However, the growing season for annual crops, which is based on maximum days to
harvest, does not increase.
2040 CIR for Study Basins
Table 3-13 shows the average annual CIR for current irrigated acreage and crop types over the
1950 through 2005 study period, by Study Area basin, based on historical climate conditions
and each 2040 projected climate scenario. The “Comb. Ave” column represents the projections
combined average increase in CIR.
Table 3-13 – 2040 Average Annual Study Basin Increase in CIR Compared to Historical
Conditions (AF)

Study Basin

Historical Basin
CIR (AF)

Increase In CIR (AF) for Climate Projections
2040-A

2040-B

2040-C

2040-D

2040-E

Comb.
Ave

Comb. %
Increase

Yampa

214,271

49,167

28,590

39,353

30,188

11,169

31,693

15%

White

45,903

16,244

9,678

13,893

9,903

4,188

10,781

23%

Upper Colorado

594,479

160,014

98,482

141,902

105,910

42,411

109,744

18%

Gunnison

618,147

150,305

100,427

134,421

103,215

42,068

106,087

17%

San Juan/Dolores

555,071

130,818

97,578

113,014

85,180

37,104

92,739

17%

2,027,872

506,549

334,754

442,584

334,396

136,940

351,045

17%

Total

The following can be observed based on Table 3-13:
•

The 2040-A and 2040-C climate projections show the largest increase in basin CIR.
This corresponds to these projections showing the greatest increase in average annual
temperature throughout the Study Area.

•

The 2040-E climate projection shows the smallest increase in basin CIR. This is a
clear result of that projection having the lowest increase in average annual
temperature values and an increase in irrigation season precipitation values
throughout the Study Area.

•

The largest percent increase in CIR from historical occurs in the White River basin for
every climate projection, largely because the majority of irrigated acreage in the Basin
is at a lower elevation where there is a more significant increase in temperature.
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•

The smallest percent increase in CIR from historical occurs in the Yampa River basin
for every climate projection, largely because there is less temperature increase and
there is a smaller decrease in irrigation season precipitation in the Yampa River basin
compared to more southern portions of the Study Area.
2070 CIR for Study Basins

Table 3-14 shows the average annual CIR for current irrigated acreage and crop types over the
1950 through 2005 study period, by Study Area basin, based on historical climate conditions
and each 2070 projected climate scenario. The “Comb. Ave” column represents the projections
combined average increase in CIR.
Table 3-14 – 2070 Average Annual Study Basin Increase in CIR Compared to Historical
Conditions (AF)

Study Basin

Historical
Basin CIR
(AF)

Increase In CIR (AF) for Climate Projections
2040-F

2040-G

2040-H

2040-I

2040-J

Comb.
Ave

Comb. %
Increase

Yampa

214,271

64,239

46,924

47,124

27,397

42,925

45,722

21%

White

45,903

24,387

16,128

16,469

10,623

16,255

16,772

37%

Upper Colorado

594,479

240,217

172,610

172,216

110,057

181,005

175,221

29%

Gunnison

618,147

224,742

168,355

165,999

111,986

183,659

170,948

28%

San Juan/Dolores
Total

555,071

192,435

146,754

144,565

108,715

164,065

151,307

27%

2,027,872

746,019

550,770

546,373

368,778

587,910

559,970

28%

The following can be observed based on Table 3-14:
•

The 2070-F climate projection shows the largest increase in basin CIR. This
corresponds to the 2070-F projection showing the greatest increase in average annual
temperature throughout the Study Area.

•

The 2070-I projection shows the smallest percent increase in basin CIR. This is a clear
result of that projection having the lowest increase in average annual temperature
values throughout the Study Area and a slight increase in irrigation season
precipitation for many areas in the Study Area.

•

Similar to 2040, the largest percent increase in CIR from historical occurs in the White
River basin for every climate projection, largely because the majority of irrigated
acreage is lower in the White River basin where there is a more significant increase in
temperature.

•

Similar to 2040, the smallest percent increase in CIR from historical occurs in the
Yampa River basin for every climate projection, largely because there is less
temperature increase and there is a smaller decrease in irrigation season precipitation
in the Yampa River basin more southern portions of the Study Area.
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3.6

Water Allocation Modeling
3.6.1

Modeled Streamflow

StateMod distributes flow to meet demands based on the priorities of
water rights and basin operations. During a particular time-step,
modeled streamflow at any location represents natural flows less
upstream depletions. The modeled streamflow includes flows available
to meet future demands plus flow allocated by the model to downstream
users. As discussed in Section 2.3.6, the allocation to downstream
users can be limited by physical flow in the river, demands, water rights,
and diversion capacities.
Modeled streamflow is estimated by StateMod for every location
represented in the model. The full amount of modeled streamflow can be
used at that location for non-consumptive uses (uses that will not divert
or diminish flow required to meet downstream existing demands). A
portion of the modeled streamflow may be available to meet future
demands, as discussed in Section 3.6.1.
In addition, modeled streamflow is an indicator of the potential for
exchange. An exchange requires water to be added to the river
downstream in order for an equal amount of water to be taken at an
upstream location, so as not to injure senior water right uses.
The 56-year record of climate-adjusted natural flows was used as input
to the CDSS StateMod models. The results of those model runs serve
as the basis for the results presented in this section. The ensemble of
re-sequenced, climate adjusted flows was also used as input to the
CDSS StateMod models and the results of those runs will provide information about the
reliability of water rights and infrastructure in the face of droughts that are more severe than
were experienced during historical period. The results of those runs are available through the
CRWAS Data Viewer (http://cwcb.state.co.us/.)
2040 Modeled Streamflow
Figures 3-20 through 3-22 show the seasonal variation in modeled streamflow at three Colorado
River stream gage locations from upper basin to lower basin (Colorado River Near Grand Lake,
Colorado River at Dotsero, and Colorado River near Cameo) over the 1950 through 2005 study
period for the historical model, and for the models representing demands and natural flows
adjusted for the 2040 climate projections. As shown, some of the climate projections indicate a
shift in modeled streamflow. For the higher elevation gage near Grand Lake, both the 2040-A
and 2040-C projections show on average that peak runoff shifts in comparison to historical flows
from June to May. As more tributaries join the Colorado River at Dotsero and Cameo, the shift
in peak runoff is less pronounced downstream.
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Colorado River near Grand Lake (09011000)
2040 Average Monthly Modeled Streamflow
35,000
Historical Average

-Average Annual Modeled
Streamf low Range:
48,200 to 68,100 AF
-Historical Average Annual Flow:
55,174 AF

30,000

2040 - A
2040 - B
2040 - C
2040 - D
2040 - E

25,000
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20,000
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Figure 3-20 – Colorado River near Grand Lake - 2040 Average Monthly Modeled Streamflow
Colorado River near Dotsero (09070500)
2040 Average Monthly Modeled Streamflow
600,000
Historical Average

-Average Annual Modeled
Streamf low Range:
1,010,000 to 1,700,000 AF
-Historical Average Annual Flow:
1,391,419 AF
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Figure 3-21 – Colorado River at Dotsero - 2040 Average Monthly Modeled Streamflow
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Colorado River near Cameo (09095500)
2040 Average Monthly Modeled Streamflow
1,000,000
Historical Average

-Average Annual Modeled
Streamf low Range:
1,870,000 to 3,030,000 AF
-Historical Average Annual Flow:
2,558,708 AF
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Figure 3-22 – Colorado River near Cameo - 2040 Average Monthly Modeled Streamflow
Similar to the climate projected natural flows discussed in Section 3.4.3, modeled streamflow at
the three locations presented indicate more river flow in April and May and generally less river
flow in other months, compared to historical streamflows. This trend of increased modeled
streamflow in spring and early summer months, and less flow in late summer, fall and winter
months, is seen in most locations throughout the Study Area, as shown in the figures presented
in Appendix E for the 2040 climate projections. Modeled streamflow is an indicator of flow to
meet non-consumptive demands and to maintain or improve riparian health. Higher peak runoff
may be beneficial for riparian health; however lower flows in late summer and fall may impact
non-consumptive needs.
Exceptions to the general pattern include stream flows below reservoirs that release based on
flood control operations or to meet late season irrigation demands. On some tributaries, such
as the Los Pinos River, flow is highly regulated by reservoirs for flood control and irrigation
supplies. Flood release rules used in the basin model were provided for Vallecito Reservoir, in
the upper Los Pinos River basin, by the reservoir operator. These operating rules, represented
in the StateMod model using wet, dry, and average hydrologic year storage targets, were
developed by the USBR based on current runoff patterns. As reflected on the downstream
gage, Los Pinos River at La Boca shown in Figure 3-23 for 2040, releases are made in April to
allow Vallecito Reservoir the capacity to store the runoff peak and avoid downstream flooding
when the reservoir is forecast to fill (Historical, 2040-D and 2040-E simulations). The model
operating rules do not consider the likelihood that the timing of releases would need to be
revised as climate projections result in earlier runoff. Vallecito Reservoir operating rules also
include drawing the reservoir down by the end of October to a level below the spillway gates, to
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avoid damage due to icing. This operation is clearly reflected in the downstream gage flow for
the Historical and 2040-E projection simulations, as shown in Figure 3-23.
Los Pinos River at La Boca (09354500)
2040 Average Monthly Modeled Streamflow
50,000
Historical Average

-Average Annual Modeled
Streamflow Range:
75,400 to 196,000 AF
-Historical Average Annual Flow:
162,609 AF
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Figure 3-23 – Los Pinos at La Boca - 2040 Average Monthly Modeled Streamflow
In addition to the figures showing seasonal differences between historical modeled streamflow
and climate projected streamflow, Appendix E also includes tables summarizing the monthly
and annual differences for the 2040 projections. Information in the tables includes average
monthly and average annual modeled streamflow for each of the five projections, and the
annual volume reduction and percent reduction from historical. The 2040 tables (Tables E1
through E5) summarizing monthly and annual differences show the following:
•

Most locations in the Study Area show less average annual modeled streamflow
compared to modeled streamflow based on historical climate conditions for three of the
five projections (2040-A, 2040-B, and 2040-C).

•

Each location presented in Appendix E throughout the Study Area show more average
annual modeled streamflow for the 2040-E climate projection compared to modeled
streamflow based on historical climate conditions.

Figure 3-24 shows low-flow information at the Gunnison River near Gunnison gage location.
Three low-flow statistics are provided in Figure 3-21. General descriptions for the components
of the low-flow comparison charts are provided in Section 3.1.
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Gunnison River near Gunnison (09114500)
2040 Modeled Streamflow
700,000

600,000

AF/YEAR

500,000

400,000

300,000

Range of Model Results
200,000

Historical Average
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2040 - B
2040 - C

100,000

2040 - D
2040 - E
0
Average

2 Driest Years

5 Driest Years

10 Driest Years

Figure 3-24 – Gunnison River near Gunnison - 2040 Modeled Streamflow Low-Flow
Comparison
Low-flow comparison graphs for the selected locations are included in Appendix E for the 2040
climate projections. Similar to the comparison shown in Figure 3-24, the following general
observations can be drawn from the 2040 low-flow comparison graphs:
•

The historical annual low-flow values fall within the low-flow statistic ranges for the
2040 climate projections at locations throughout the Study Area.

•

There is a wider range of annual low-flow statistic values for the 2040 climate
projections for locations in the southern portion of the Study Area that may, in part,
reflect limited ability of the climate models to reflect monsoon patterns.
2070 Modeled Streamflow

Figure 3-25 shows the seasonal variation in modeled streamflow at the Colorado River near
Cameo gage over the 1950 through 2005 study period for the historical model, and for the
models representing demands and natural flows adjusted for the 2070 climate projections. Four
of the five climate projections show a shift in peak streamflow from June to May, as compared
to shifts in just two climate projections for 2040, as shown in Figure 3-25. All of the projections
show decreased streamflow at the Colorado River near Cameo gage in the summer and fall
months.
This trend of increased modeled streamflow in spring and less flow during the summer and fall
months is seen at locations throughout the Study Area, as shown in the figures presented in
Appendix E for the 2070 climate projections. Modeled streamflow is an indicator of flow to meet

Colorado River Water Availability Study – Phase I Report – Final

3-53

6504
Findings
non-consumptive demands and to maintain or improve riparian health. Higher peak runoff may
be beneficial for riparian health; however lower flows in late summer and fall may impact nonconsumptive needs.
Colorado River near Cameo (09095500)
2070 Average Monthly Modeled Streamflow
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-Average Annual Modeled
Streamflow Range:
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2,558,708 AF

1,000,000

2070 - F
2070 - G
2070 - H
2070 - I
2070 - J

AF

800,000

600,000

400,000

200,000

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Figure 3-25 – Colorado River near Cameo - 2070 Average Monthly Modeled Streamflow
Exceptions include stream flows below reservoirs that release based on flood control operations
or to meet late season irrigation demands. Figure 3-26 shows how releases in July for
downstream use below Green Mountain Reservoir result in high July flow for some of the 2070
climate projections. Figure 3-27 however, shows that unlike the 2040 projections shown in
Figure 3-23, further reduced inflow to Vallecito Reservoir does not “trigger” flood releases;
therefore it follows a typical irrigation release pattern. Likewise, irrigation releases draw the
reservoir down to the gate height and there is not a requirement for releases in October to avoid
icing in any of the 2070 projections.
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Blue River below Green Mountain Reservoir (09057500)
2070 Average Monthly Modeled Streamflow
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Figure 3-26 – Blue River below Green Mountain Reservoir - 2070 Average Monthly
Modeled Streamflow
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Los Pinos River at La Boca (09354500)
2070 Average Monthly Modeled Streamflow
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Figure 3-27 – Los Pinos River at La Boca - 2070 Average Monthly Modeled Streamflow
Appendix E also includes tables summarizing the monthly and annual differences for the 2070
projections. Information in the tables includes average monthly and average annual modeled
streamflow for each of the five projections, and the annual volume reduction and percent
reduction from historical. The 2070 tables (Tables E6 through E10) summarizing monthly and
annual differences show the following:
•

Locations in the northern portion of the Study Area and higher elevation locations in
the upper Colorado basin (Colorado River nr Grand Lake and Roaring Fork River nr
Aspen) show increases in average annual modeled streamflow compared to modeled
streamflow based on historical climate conditions for some of the climate projections.

•

Some locations in the southern and central portion of the Study Area do not show
increases in average annual modeled streamflow compared to modeled streamflow for
any of the climate projections.

•

Some 2070 projections show greater average annual modeled streamflow compared
to 2040 projections for locations throughout the Study Area.
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Low-flow comparison graphs for the selected locations are included in Appendix E for the 2070
climate projections. The following general observations can be drawn from the 2070 low-flow
comparison graphs:
•

The historical annual modeled streamflow generally falls within the low-flow statistic
ranges for the 2070 climate projections in the Yampa, White, and Colorado basins.
However, the low-flow ranges for the climate projections are lower than historical
annual low-flow values for most locations in the Gunnison basin and the southwestern
portion of the Study Area.

•

Annual low-flow statistic values in the northern portion of the Study Area show a wider
range between the five individual 2070 climate projections than between the five
individual 2040 climate projections. However, annual low-flow statistic values in the
central and southern portion of the Study Area show a narrower range between the
five individual 2070 climate projections than between the five individual 2040 climate
projections.

Where to find more detailed information:
Modeled streamflow based on historical, alternate historical, and alternate climate projections
can be accessed, viewed, and saved for locations represented in the CRWAS modeling effort
through the CRWAS Data Viewer (http://cdss.state.co.us/).
3.6.2

Water Available to Meet Future Demands

StateMod distributes natural flow to meet demands based on the priorities of water rights and
basin operations. During a particular time-step, water available to meet future demands at any
location represents the portion of modeled streamflow that is not allocated to current
downstream demands with existing water rights. The allocation to downstream users can be
limited by physical flow in the river, demands, water rights, and diversion capacities. Water
rights not serving current demands, including conditional rights, are not included in the Phase I
model, nor does the StateMod model currently consider potential compact obligations.
Therefore, water available to meet future demands includes water that may be used to satisfy
future demands associated with existing absolute and conditional rights and future compact
obligations.
Figure 3-28 and 3-29 show the seasonal variation in water available to meet future demands at
two Colorado River stream gage locations (Colorado River near Grand Lake, and Colorado
River near Dotsero) over the 1950 through 2005 study period for the historical model, and for
the models representing demands and natural flows associated with the 2040 climate
projections.
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Colorado River near Grand Lake (09011000)
2040 Average Water Available to Meet Future Demands
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Figure 3-28 – Colorado River near Grand Lake - 2040 Average Monthly Water Available to
Meet Future Demands
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Colorado River near Dotsero (09070500)
2040 Average Water Available to Meet Future Demands
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Figure 3-29 – Colorado River near Dotsero - 2040 Average Monthly Water Available to
Meet Future Demands
As shown, water available at the upstream Colorado River near Grand Lake gage is much less
than the amount of water available at the Colorado River near Dotsero gage. Water available to
meet future demand at both locations is reduced because it includes flow allocated to uses
downstream of the Colorado River near Dotsero gage, including Grand Valley irrigation
demands and Shoshone power demands. Although, there are several tributaries in between the
two gages that contribute flow to help meet downstream demands, there are also significant
current demands in between the two gages that must be met by a portion of the modeled
streamflow at the Colorado River near Grand Lake gage, further reducing available flow. The
differences and dependencies between modeled streamflow and water available to meet future
demands are highlighted in Table 3-15, that compares average annual modeled streamflow
based on historical climate conditions with water available to meet future demands at the two
locations.
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Table 3-15 – Average Modeled Streamflow and Available Flow at Colorado Gages Historical Climate
Colorado River
near Grand Lake

Colorado River
near Dotsero

Modeled Streamflow (AF/Year)

55,174

1,391,419

Water Available to Meet Future Demands (AF/Year)

10,485

553,808

Difference (Flow Allocated to Downstream Current Demands,
AF/Year)

44,689

837,611

% Modeled Streamflow Allocated to Current Demands

81%

60%

% Modeled Streamflow Available to Meet Future Demands

19%

40%

The above table illustrates the following:
•

On average, 19 percent of the annual modeled streamflow at the Colorado River near
Grand Lake gage is available to meet future demands. On average, 40 percent of the
annual modeled streamflow at the Colorado River near Dotsero gage is available to
meet future demands.

•

Upstream locations on main rivers and smaller tributaries generally have less flow
available to meet future demands as a percent of modeled streamflow than gages
farther downstream that include more tributary inflow. This is consistent throughout the
Study Area.

Figure 3-30 graphically shows the average monthly modeled streamflow compared to water
available to meet future demands for historical climate conditions over the 1950 through 2005
study period at the Colorado River near Dotsero gage.
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Colorado River near Dotsero (09070500)
Historical Modeled Streamflow and Water Available to Meet Future
Demands
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Figure 3-30 – Colorado River near Dotsero - Average Monthly Modeled Streamflow and
Water Available to Meet Future Demands for Historical Climate Conditions
Figure 3-30 shows the following:
•

During the winter months, there is no flow available to meet future demands at
Dotsero. During those months, modeled streamflow is allocated to downstream power
demands, including the senior Shoshone Power Plant demand for around 75,000 acrefeet per month.

•

In the months with greater physical flow (May, June, and July); more of the modeled
streamflow is available to meet future demands. In these months, the non-consumptive
Shoshone Power Plant demand is generally satisfied by water flowing through
Glenwood Canyon to meet downstream senior irrigation use.

Figure 3-31 shows water available to meet future demands at the Colorado River near Dotsero
gage and the downstream Colorado River at Glenwood Springs gage. The primary water use in
between these two gages is the Shoshone Power Plant demand. These graphs are presented
to better understand modeled streamflow compared to water available to meet future demands.
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Historical Water Available to Meet Future Demands
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Figure 3-31 – Water Available to Meet Future Demands at Colorado River at Dotsero and
Colorado River at Glenwood Springs for Historical Climate Conditions
The following summary is based on Figure 3-31:
•

The Colorado River at Glenwood Springs gage is downstream of the Shoshone Power
Plant. Figure 3-31, clearly demonstrates that during the non-irrigation season, water
becomes available to meet future demands once the senior power right has been
satisfied.
2040 Water Available to Meet Future Demands

Figures showing seasonal differences between historical modeled water available to meet future
demands and climate projected water available to meet future demands for selected locations in
the Study Area are included in Appendix F for the 2040 projections. The 2040 figures are similar
to the Figures 3-28 and 3-29 and show the following:
•

The climate projections generally indicate more available flow in April and May
throughout the Study Area, corresponding to the shift in the natural flow hydrographs
discussed in Section 3.4.3.

•

The locations in the southern portion of the Study Area show more variation in water
available to meet future demands than other locations in the Study Area. This may be
in part because, as noted previously, larger scale systems such as the monsoonbased conditions prevalent in the southern areas of the State are not well simulated by
climate models.
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Appendix F also includes tables summarizing the monthly and annual differences for the 2040
projections. Information in the tables includes average monthly and average annual water
available to meet future demands for each of the five projections, and the annual volume
reduction and percent reduction from historical. The 2040 tables (Tables F1 through F5)
summarizing monthly and annual differences show the following:
•

Most locations in the Study Area show less average annual water available to meet
future demands compared to historical climate conditions for three of the five
projections (2040-A, 2040-B, and 2040-C).

•

Locations included in Appendix F throughout the Study Area show more average
annual water available to meet future demands compared to historical climate
conditions for the 2040-E climate projection.

•

Locations in the upper Gunnison basin show an increase in water available to meet
future demands for each of the five climate projections in May and June (Taylor River
at Almont, East River at Almont, Gunnison River near Gunnison, and Tomichi River
Creek at Gunnison). However, available flow for other months is zero at those
locations due to the demand for power generation at the Aspinall Unit reservoirs.

Figure 3-32 shows low-flow information at the Yampa River near Maybell gage location. General
descriptions for the components of the low-flow comparison charts are provided in Section 3.1.
Yampa River near Maybell (09251000)
2040 Water Available to Meet Future Demands
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Figure 3-32 – Yampa River near Maybell - 2040 Modeled Streamflow Low-flow
Comparison
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Low-flow comparison graphs for the selected locations are included in Appendix F for the 2040
climate projections. Similar to the comparison shown in Figure 3-32, the following general
observations can be drawn from the 2040 low-flow comparison graphs:
•

The historical annual low-flow values fall generally within the 2040 low-flow statistic
ranges throughout the Study Area.
2070 Water Available to Meet Future Demands

Figure 3-33 shows the seasonal variation in water available to meet future demands at the
Colorado River near Dotsero gage over the 1950 through 2005 study period for the historical
model, and for the models representing demands and natural flows adjusted for the 2070
climate projections. Four of the five climate projections show a shift in peak water available from
June to May, as compared to a shift in just one climate projections for 2040, as shown in Figure
3-29 above. All of the projections show decreased water available to meet future demands at
the Colorado River near Dotsero gage in the summer and fall months.
This trend of increased water available to meet future demands in spring and less during the
summer and fall months is generally seen at locations throughout the Study Area, as shown in
the figures presented in Appendix F for the 2070 climate projections.
Colorado River near Dotsero (09070500)
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Figure 3-33 – Colorado River near Dotsero - 2070 Average Monthly Water Available to
Meet Future Demands
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Appendix F also includes tables summarizing the monthly and annual differences for the 2070
projections. Information in the tables includes average monthly and average annual water
available to meet future demands for each of the five projections, and the annual volume
reduction and percent reduction from historical. The 2070 tables (Tables F6 through F10)
summarizing monthly and annual differences show the following:
•

Most locations in the Study Area show an increase in average annual water available
to meet future demands for climate projection 2070-J compared to historical climate
conditions. Notable exceptions in the southwestern portion of the Study Area include
Uncompahgre River at Delta, Dolores River near Bedrock, and San Miguel River at
Naturita.

•

Similar to 2040, locations in the upper Gunnison basin show an increase in water
available to meet future demands for each of the five climate projections in May and
June (Taylor River at Almont, East River at Almont, Gunnison River near Gunnison,
and Tomichi River Creek at Gunnison). In contrast to 2040, there is available flow in
April, on average, for three of the climate projections. Available flow for other months is
zero at those locations, again reflecting power generation demands at the Aspinall Unit
reservoirs.

Low-flow comparison graphs for the selected locations are included in Appendix F for the 2070
climate projections. The following general observations can be drawn from the 2070 low-flow
comparison graphs:
•

The historical annual modeled streamflow generally falls within the low-flow statistic
ranges for the 2070 climate projections in the Yampa, White and Colorado basins.
However, the low-flow ranges for the climate projections are lower than historical
annual low-flow values for most locations in the lower Gunnison basin and the
southwestern portion of the Study Area.

•

Annual low-flow statistic values in the northern portion of the Study Area show a wider
range between the five individual 2070 climate projections than between the five
individual 2040 climate projections. However, annual low-flow statistic values in the
central and southern portion of the Study Area show a narrower range between the
five individual 2070 climate projections than between the five individual 2040 climate
projections.

Where to find more detailed information:
Water available to meet future demands based on historical, alternate historical, and alternate
climate projections can be accessed, viewed, and saved for locations represented in the
CRWAS modeling effort through the CRWAS Data Viewer (http://cwcb.state.co.us/).
3.6.3

Modeled Reservoir Storage

The StateMod models include over 60 operating reservoirs in the Colorado River basin in
Colorado. Several of the larger reservoirs are operated for direct transbasin diversions or for
exchange to allow transbasin diversions (Granby, Shadow Mountain, Williams Fork, Dillon, and
Green Mountain). Storage and releases from these reservoirs do not primarily satisfy demands
in the Study basins and, as noted in Section 2.3.6, potential increased demand in the South
Platte River and Arkansas River basins due to climate change have not been addressed in the
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Phase I CRWAS modeling efforts. Transbasin demands are expected to be revisited during
Phase II of the CRWAS project. In addition, the Aspinall Unit reservoirs (Blue Mesa, Morrow
Point, and Crystal) are primarily operated by the USBR for hydropower use not directly affected
by increased irrigation demand due to climate projections.
To understand the effects of climate projections on storage, six reservoirs were selected for
inclusion in the report that are used primarily or partially to supplement irrigation demands.
Generally from the north to south in the Study Area, the reservoirs selected include Yamcolo,
Green Mountain, Vega, Blue Mesa, Ridgway, and McPhee. These reservoirs are impacted by
changes in timing and volume of natural flow, and by changes to CIR due to projected
temperature changes. Operations of the reservoirs were not revised for the modeling efforts;
only current operational strategies are represented.
Reservoir storage, releases, and associated end-of-month content based on historical, alternate
historical, and alternate climate projections can be accessed, viewed, and saved for each of the
60-plus reservoirs represented in the CRWAS modeling effort through the CRWAS Data Viewer.
2040 Modeled Reservoir Storage
Figure 3-34 shows the time series of modeled reservoir end-of-month contents based on
historical climate and the 2040 climate projections for Yamcolo Reservoir, located in the upper
reaches of the Yampa River basin. Yamcolo Reservoir is primarily used to meet late season
irrigation demands, and also has an account for municipal and industrial use. Although the
model study period is 1950 through 2005, the graph only shows 1980 through 2005 to enhance
readability.
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YamColo Reservoir
2040 Modeled Storage Content
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Figure 3-34 – Yamcolo Reservoir - 2040 Modeled Storage Content
As discussed in previous sections, the Yampa River basin generally shows increases in
average annual modeled streamflow for the five climate projections. However, the increased
flow is associated with an earlier peak runoff, and flows are below historical during the late
irrigation season. Decreased late irrigation season flows, coupled with increased irrigation
demands due to increased temperatures, result in more reservoir releases required to meet the
demands. Figure 3-34 shows that Yamcolo Reservoir draws down more than historical levels
during the 1980s and the late 1990s. Increased spring flows result in the reservoir filling more
than historical for some of the model projections.
Figure 3-35 shows average monthly modeled Yamcolo Reservoir content over the 1950 through
2005 study period for historical climate conditions, and average monthly content for each of the
2040 climate projections. As shown, the reservoir is drawn down more with the climate
projection hydrology and demands than under historical climate conditions. Note that Yamcolo
Reservoir has a conservation pool, plus a municipal and industrial account that is not modeled
with increased demand under climate projections.
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YamColo Reservoir
2040 Average Monthly Modeled Storage
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Figure 3-35 – Yamcolo Reservoir - 2040 Average Monthly Modeled Storage Content
Figures showing end-of-month content time-series and seasonal differences between historical
modeled reservoir content and climate projected reservoir content for the selected reservoirs
are included in Appendix G for the 2040 projections. The Appendix figures are generally similar
to the Figure 3-34 and show the following:
•

Earlier peak runoff, reduced flows during the peak irrigation season, and increased
crop demands associated with each of the five climate projections result in more use of
reservoir storage (more reservoir fluctuation) compared to use of storage under
historical climate conditions.

•

There are a few years when the reservoirs presented in Appendix G show maximum
annual storage greater than historical maximum annual storage for the 2040-E climate
projection. This corresponds to higher natural flows and lower temperature increases
for that projection in the same years.

•

In most years, reservoirs are drawn down to a lower level for the five climate
projections. However, Yamcolo Reservoir, Green Mountain Reservoir, and Ridgway
Reservoir fill to the same maximum storage as simulated under historical climate
conditions in most years. McPhee Reservoir and Vega Reservoir generally fill to the
same level as historical climate conditions for only one projection (2040-E); whereas
Blue Mesa generally did not fill to the historical climate condition levels for any of the
climate projections.
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2070 Modeled Reservoir Storage
Figure 3-36 shows the time series of modeled reservoir end-of-month contents based on
historical climate and the 2070 climate projections for Yamcolo Reservoir. Although the model
study period is 1950 through 2005, the graph only shows 1980 through 2005 to enhance
readability.

YamColo Reservoir
2070 Modeled Storage Content
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Figure 3-36 – Yamcolo Reservoir - 2070 Average Monthly Modeled Storage Content
Figures showing end-of-month content time-series and seasonal differences between historical
modeled reservoir content and climate projected reservoir content for the selected reservoirs
are included in Appendix G for the 2070 projections. The Appendix figures are generally similar
to the Figure 3-36 and show the following:
•

Earlier peak runoff, reduced flows during the peak irrigation season, and increased
crop demands associated with each of the climate projections result in more use of
reservoir storage compared to use of storage under historical climate conditions.

•

In general, the reservoirs show higher fluctuations in storage for the 2070 climate
projections compared to the 2040 climate projections.

•

On average, YamColo Reservoir is able to fill to maximum content for each of the five
climate projections, more than historical climate conditions and 2040 climate
projections, even though the reservoir drawdown is significantly greater than under
historical conditions. Ridgway Reservoir and Green Mountain Reservoir are able to fill
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to historical for some of the climate projections. Blue Mesa Reservoir, Vega Reservoir,
and McPhee Reservoir do not fill to historical levels for any of the climate projections.
Where to find more detailed information:
Reservoir storage, releases, and associated end-of-month content based on historical,
alternate historical, and alternate climate projections can be accessed, viewed, and saved for
each of the 60-plus reservoirs represented in the CRWAS modeling effort through the
CRWAS Data Viewer (http://cdss.state.co.us/).
3.6.4

Modeled Consumptive Use

Crop irrigation demands for the climate projections increased in each study basin, due to
increases in temperature and decreases in irrigation season precipitation. As discussed in
Section 2.3.6, StateMod head gate demands for irrigation structures were adjusted for each
climate projection. Transbasin diversion demands, demands for municipal and industrial use,
and instream flow demands were not revised. Transbasin and municipal demands under climate
projected conditions are expected to be revisited during Phase II of the CRWAS project.
2040 Modeled Consumptive Use
Figure 3-37 shows the average monthly modeled consumptive uses and losses in the Yampa
River basin for each of the five 2040 climate projections and for historical climate conditions.
Values are the total modeled depletions in the basin and include irrigation, municipal, and
industrial consumptive uses plus reservoir evaporation.
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Figure 3-37 – Yampa River Basin-Wide - 2040 Average Monthly Modeled Consumptive
Use
As shown, average monthly consumptive use in the Yampa River basin increases over historical
climate conditions every month during the irrigation season for most of the 2040 climate
projections. The only exception occurs with climate scenario 2040-A when average monthly
consumptive use decreases during the month of July.
Table 3-16 shows the 2040 average annual basin consumptive use compared to historical basin
consumptive use for each climate projection. To provide a comparison with the Consumptive
Uses and Losses Report, developed by the U.S. Bureau of Reclamation to meet Upper
Colorado River Compact reporting requirements, reservoir evaporation from the Aspinall Unit
reservoirs (Blue Mesa, Morrow Point, and Crystal) are not included in the values for the
Gunnison basin provided in Table 3-16. Aspinall Unit reservoir evaporation, however, is
modeled by the CRWAS and decreases from historical conditions by between 600 and 3,000
acre-feet per year for the 2040 climate projections.
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Table 3-16 – 2040 Average Annual Study Basin Increase in Consumptive Use Compared
to Historical Conditions (AF)

Study Basin

Historical
Basin CU
(AF)

Increase In CU (AF) for Climate Projections
2040-A

2040-B

2040-C

2040-D

2040-E

Comb.
Ave

Comb. %
Increase

Yampa

262,723

10,674

15,504

14,481

19,527

9,174

13,872

5%

White

50,096

12,039

8,515

11,198

9,144

4,203

9,020

18%

1,195,107

14,446

46,843

58,474

67,060

48,492

47,063

4%

Upper Colorado
Gunnison*

592,758

48,588

60,669

70,827

69,661

40,707

58,090

10%

San Juan/Dolores

606,069

-100,956

-17,606

-7,091

15,753

46,143

-12,751

-2%

2,706,753

-15,209

113,925

147,889

181,145

148,719

115,294

4%

Total

Consumptive use average monthly comparison graphs for the 2040 climate projections and
historical conditions for each Study basin, similar to Figure 3-37, are included in Appendix H.
The Appendix H figures and Table 3-16 generally show the following:
•

Average annual consumptive use in the Yampa, White, Upper Colorado, and
Gunnison basins are greater than historical conditions for every 2040 climate
projection. The average annual consumptive use in the San Juan is less than
historical conditions for three of the five climate projections (2040-A, 2040-B, and
2040-C).

•

Consumptive use is higher for most months in every basin except the San Juan. The
San Juan shows higher consumptive use in spring months for every climate projection
except 2040-A.

•

Total consumptive use for the Study Area is greater than historical climate conditions
for every climate projection except 2040-A.

•

Although consumptive use generally increases, not all crop demands are met in any
basin. Similar to historical climate results, there continue to be water shortages on
tributaries and in the late irrigation season for the climate projections. Note that
historical and climate projection crop shortages are difficult to compare directly, since
the crop demands are not the same.
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2070 Modeled Consumptive Use
Figure 3-38 shows the average monthly modeled consumptive uses and losses in the Yampa
River basin for each of the five 2070 climate projections and for historical climate conditions.
Values are the total modeled depletions in the basin and include irrigation, municipal, and
industrial consumptive uses plus reservoir evaporation.

Figure 3-38 – Yampa River Basin-Wide - 2070 Average Monthly Modeled Consumptive
Use
As shown, average monthly consumptive use in the Yampa River basin increases over historical
climate conditions in April, May, and June for each of the 2070 climate projections, and
decreases for three of the projections in July through September.
Table 3-17 shows the 2070 average annual basin consumptive use compared to historical basin
consumptive use for each climate projection, and compared to historical. To provide a
comparison with the Consumptive Uses and Losses Report, developed by the U.S. Bureau of
Reclamation to meet Upper Colorado River Compact reporting requirements, reservoir
evaporation from the Aspinall Unit reservoirs (Blue Mesa, Morrow Point, and Crystal) are not
included in the values for the Gunnison basin. Aspinall Unit reservoir evaporation, however, is
modeled in the CRWAS, and decreases from historical conditions by between 3,000 acre- and
8,000 acre-feet per year for the 2070 climate projections.
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Table 3-17 – 2070 Average Annual Study Basin Increase in Consumptive Use Compared
to Historical Conditions (AF)

Study Basin

Historical
Basin CU (AF)

Increase In CU (AF) for Climate Projections
2070-F

2070-G

2070-H

2070-I

2070-J

Comb.
Ave

Comb. %
Increase

Yampa

262,723

3,353

14,453

12,384

14,899

25,035

14,025

5%

White

50,096

15,111

12,825

12,817

9,195

14,660

12,922

26%

1,195,107

22,584

35,804

47,368

64,819

103,838

54,883

5%

Upper Colorado
Gunnison

592,758

58,027

66,411

78,499

68,000

114,982

77,184

13%

San Juan/Dolores

606,069

-114,893

-94,794

-45,660

-18,915

5,623

-53,728

-9%

2,706,753

-15,818

34,699

105,408

137,998

264,138

105,285

4%

Total

Consumptive use average monthly comparison graphs for the 2070 climate projections and
historical conditions, similar to Figure 3-38 for each Study basin, are included in Appendix H.
The Appendix figures and Table 3-17 generally show the following:
•

Average annual consumptive use in the Yampa, White, Upper Colorado, and
Gunnison basins are greater than historical conditions for every 2070 climate
projection. The average annual consumptive use in the San Juan is less than
historical conditions for each of the 2070 climate projections except 2070-J.

•

Consumptive use is generally higher in April, May, and June for every basin for each of
the 2070 climate projections with the exception of the San Juan basin. Consumptive
use is higher in every month in the White River basin.

•

Total consumptive use for the Study Area is greater than historical climate conditions
for every climate projection except 2070-F.

•

The combined average consumptive use is higher for the 2070 projections compared
to the 2040 projections in every basin except the San Juan.

•

Although consumptive use generally increases, not all crop demands are met in any
basin. Similar to historical climate results, there continue to be water shortages on
tributaries and in the late irrigation season for the climate projections. Note that
historical and climate projection crop shortages are difficult to compare directly, since
the crop demands are not the same.

Where to find more detailed information:
Consumptive use for diversions based on historical, alternate historical, and alternate climate
projections can be accessed, viewed, and saved for each demand location represented in the
CRWAS modeling effort through the CRWAS Data Viewer (http://cdss.state.co.us/).
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CONCLUSIONS AND RECOMMENDATIONS

Phase I of the CRWAS responds to the General Assembly’s direction to the CWCB to
provide information on how much additional water is available from the Colorado River basin
to meet the State’s future consumptive and non-consumptive water needs. In accordance
with IBCC input in the scoping process, Phase I presents water availability based on current
levels of water use, existing water supply systems, and current interpretations of operating and
management practices.
An important aspect of the Phase I work is that it is transparent and accessible. Analysis
methods and refinements to modeling tools were reviewed extensively with BRT
representatives, including the owners and operators of the major water supply systems. Results
are presented for three alternative hydrologic cases, including those based solely on historical
hydrology. This process allows individuals and agencies to consider a broad range of potential
future hydrologic conditions in their water management decisions.
Because of that transparency, the tools, and the detailed database of natural flows, water use
and modeled conditions provided by Phase I will serve as a foundation for future Study phases
and other analyses, by the State and others. Subsequent CRWAS phases would likely consider
potential new water supply projects, additional non-consumptive water demands and revised
water management strategies intended to meet those demands to the greatest degree with
consideration for acceptable risk.
Important conclusions and recommendations of the Phase I Study are summarized in four
general categories: Technical; Study Processes and Supporting Accomplishments;
Utilization of Phase I Results, and Future Analyses.
4.1

Technical Results

The technical approach and findings presented in the previous sections document the
geographic breadth and engineering sophistication of the CRWAS. The datasets and
modeling tools of the State’s CDSS proved to be well-suited for addressing current water
management operations and the effects of potential future hydrologic conditions. Extensive
streamflow, reservoir storage, consumptive use and other important data are now available
throughout the Study Area for current water management operations superimposed on
historical hydrology, extended historical hydrology and climate-adjusted hydrology.
1. Historical Hydrology - The analysis of Historical Hydrology results in new water
resource data throughout the Study Area based on the latest adjustments to the CDSS
models. Historical hydrology has long been used in estimating the reliable yields of
Colorado water supply systems. The magnitude and duration of droughts in relation to
the wet periods that refill reservoirs are critical in analyzing our ability to meet current
and future consumptive and non-consumptive water needs. The longest wet spells in
the 56-year record (referred to as the “historic spell”) range from 4 to 16 years in length
across the 227 locations in the Study Area where natural flows are determined, with only
4 percent of historic wet spells longer than 7 years. Historic dry spells range from 3 to 11
years in length with 95 percent of dry spells being 5 or 6 years long. Moving from north
to south, historic dry spells generally become shorter and historic wet spells generally
become longer.
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2. Extended Historical Hydrology - The Extended Historical Hydrology showed that
the length, intensity and frequency of wet and dry spells vary significantly across the
Study Area. The expected frequency with which a dry or wet spell of length equal to
the historic spell will return also varies considerably from location to location, so
conclusions about the expected recurrence of spells must be made on a site-specific
basis. In general, the Extended Historical Hydrology shows that significantly longer
dry periods occurred prior to recorded history.

3. Climate-Adjusted Hydrology - For the Climate-Adjusted Hydrology, some
projections of future conditions show increased flows at the majority of locations,
compared to historical conditions; however, most projections show reduced flows.
Projected flows generally show a shift toward earlier runoff. At most locations and
for most projections, future conditions show an increase in precipitation in the winter
and a decrease in precipitation during the summer. All projections show an increase
in temperature. Decreased precipitation and increased temperature during the
growing season lead to increased crop irrigation requirement. This, combined with a
tendency for runoff to occur earlier, contributes to increased fluctuation in reservoir
contents and, generally, lower end-of-year contents. The projections also indicate that
the southern part of the State may be generally drier (less Natural Streamflow, Modeled
Streamflow, and Water Available to Meet Future Demands) than northern parts of the
State.
Readers are encouraged also to review the details presented in Table ES-2, the main report
and its appendices as well as the on-line CRWAS Data Viewer to gain a more complete
understanding of water availability in the Study Area.
4.2

Study Processes and Supporting Accomplishments
1. IBCC and BRT Involvement – Interaction with the IBCC and the BRTs provided
essential context for the work performed, especially concerns regarding the Study’s
methods and outcomes. The interaction helped mold the Study and ensure that the
results of the initial CRWAS process provide a strong foundation for future work. The
interaction and educational workshops also facilitated improvements and enhanced trust
in the State’s CDSS planning tools.
2. Public Outreach –General public input also shaped the Phase I study. Numerous
meetings, including but extending well beyond the official IBCC and BRT meetings,
provided important forums for sharing the complex issues and tools of the CRWAS.
Formal comments provided by more than 30 entities on the Draft CRWAS Phase I
Report helped improve the Study and its results. These comments were carefully
considered by the CRWAS Team and, in response, the CWCB authorized extensive
additional outreach workshops and the preparation of a 115-page response matrix. The
response matrix provides the State and its water stakeholders with valuable
documentation about water management concerns and supports statewide
communication and collaboration in water planning. As the Study transitions into
additional phases, a similar level of outreach may be an important part of intrastate
dialogue to guide water supply and demand analyses for a variety of potential planning
scenarios. Public outreach should continue to include education and review of CDSS
models; ongoing refinements are recommended to advance the value of the State’s
analysis tools.
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3. Access to Data and Modeling Results – Water availability is highly dependent on the
characteristics of a particular use—the priority and magnitude of its water rights, the
physical supply available at its location and the capacity of its facilities. No single report
can provide enough detail to address the thousands of Colorado water uses within the
Colorado River Basin. Through the CRWAS public outreach activities, it became clear
that stakeholders required simplified access to all of the detail of the CRWAS data and
modeling results in order to use the Study results effectively. An online CRWAS Data
Viewer now provides a means to quickly and easily:
•

Explore over 2,000 CRWAS model locations on interactive maps.

•

View and compare streamflows, reservoir contents, diversions and other data
for the 5,500 final CRWAS model runs representing historical, alternate
historical, and climate projected conditions.

•

Download CRWAS model data in user-friendly spreadsheet format for
stakeholders to prepare additional analyses and tailor their own presentations.

The CRWAS Data Viewer allows anyone with internet connection to easily access
hundreds of gigabytes of CRWAS information without having to download and learn new
and complex software. This application will help stakeholders consider their own
assessments of future opportunities and risks. The CRWAS Data Viewer and
corresponding User Manual are available through an internet link on the CWCB website.
During CRWAS public outreach workshops, CWCB received positive feedback on the
usefulness of the CRWAS Data Viewer. This application should be updated, as
necessary, to respond to initial public use and to allow continued public use through
subsequent phases of the CRWAS and other state programs.
4.3

Utilization of Phase I Results
1. Support for other State Programs – As listed on Figure ES-2, the many ongoing Statesponsored programs and processes are interconnected with each other and with the
CRWAS. Hydrologic data and modeling tools from CRWAS Phase I and subsequent
phases will support many other State programs and processes. CRWAS can also
support several of Governor Hickenlooper’s goals for the IBCC and BRTs in further
implementation of the Water for the 21st Century Road Map including:
•
•
•
•

Increase education, specificity, support, engagement, and regional cooperation
in the IBCC framework.
Support common understanding of statewide water problems and solutions.
Support interchange of ideas between State, water providers, and project
proponents.
Support BRT portfolio development and assist in identifying methods to meet
regional needs.

2. Availability of Results for Historical Hydrology – Traditionally, water supply
agencies have relied extensively on historical information on water supply as an
indication of likely future conditions, the premise being that history tends to repeat itself.
Because the CRWAS also includes analyses for paleohydrology and climate change
hydrology, much of the focus in public outreach meetings and in presenting Phase I
results necessarily focused on aspects of these less-familiar topics. The data and
modeling results for today’s level of demands superimposed on historical natural flows
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are presented in Phase I of the CRWAS and available through the CRWAS Data Viewer.
This information provides the foundation on which stakeholders’ can assess their future
water management strategies.
3. Perspectives on Climate Change Projections – Phase I of the CRWAS compares the
effects of three alternative water supply cases (historic hydrology, extended historical
hydrology, and climate-adjusted hydrology). Phase I results and models allow Colorado
River water managers, policy makers, and stakeholders to consider wide ranging
hydrologic scenarios and base their water management decisions on their own risk
management strategies. With the CRWAS information, they can base their planning
decisions on their own level of confidence in the historic hydrology, paleohydrology, or
climate-adjusted hydrology.
4. Perspectives on Uncertainty – The CRWAS addressed the uncertainty in projections
of future climate conditions by selecting five climate “cases” for each future time frame.
The projections were selected to cover approximately 80 percent of the range of
conditions projected by the 112 readily available climate model runs. The results of the
CRWAS analyses, which are based in part on the selected projections, reflect the
uncertainties in climate modeling. The range of results is large—in some cases and
locations the selected climate projections lead to higher streamflows and in some cases
they lead to lower streamflows; and this is a realistic reflection of the state of climate
science at this time.
5. Foundation for Water Resource Planning – Phase I is not prescriptive, with no grand
conclusions suggesting that water managers take specific actions. Instead, Phase I
provides a tremendous amount of data about a variety of possible future hydrologic
conditions, allowing study users the freedom to interpret the data in context with their
own programs, priorities and water management systems. Based on comments
received on the previous draft report, many water agencies may focus on historic
hydrology in the planning and financing of major capital investments but may also
consider, in a more qualitative fashion, the impact of potential climate change on these
decisions. This approach anchors the policy-making process in the context of the
historical hydrology while still considering vulnerabilities that may be faced if the future
hydrologic conditions prove to be significantly different than they have been in the past.
4.4

Future Analyses
1. Stakeholder Interest in Assessment of Water Availability under Future Demands –
Phase I results are based only on current water uses (current irrigated acreage, M&I
demands, and non-consumptive water demands). In the Study presentations and
workshops, and in written comments submitted on the previous draft report, many
stakeholders expressed interest in the analysis of water availability considering future
levels of consumptive and non-consumptive water demands, and analysis of potential
water supply solutions including new water supply projects, new non-consumptive use
programs and protections, and new water management strategies - all supporting a
more robust assessment of risk management strategies.
2. Alternative Transbasin Water Demands affected by Climate Change – Climate
change in eastern Colorado may affect demands for Colorado River water. In Phase I of
the CRWAS, transbasin demands were not adjusted to reflect the effects that climate
change may have on current levels of demand in the South Platte River and Arkansas
River basins. As the State continues its programs to develop Decision Support Systems
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for the South Platte and Arkansas River basins, the methods adopted in the CRWAS
may be appropriate to estimate projected climate-adjusted water availability for these
adjacent river basins.
3. Consider Alternative Water Management Strategies and Interpretations of Existing
Operational Agreements – Phase I results indicated that, under hydrologic conditions
not experienced in the historic period, existing operational agreements, management
plans, and annual reservoir operation plans may need to be interpreted in the context of
these potential changed conditions. Subsequent phases of the CRWAS will provide
opportunities to assess the effects of a broad range of reasonable interpretations and
consider alternate operational strategies, including formal and informal agreements,
affecting water management in the Study Area.
4. Collaboration with Other Studies and Incorporation of Independent Reviews of
Methods and Results – Phase I demonstrated the benefits of independent input
received from the IBCC, the BRTs, and other stakeholders and groups. Colorado is in an
enviable position in terms of its resident professional expertise in water resource
planning and management, its existing CDSS modeling tools, and the extensive climate
change expertise in the state. Future CRWAS phases should continue to build upon the
multiple CWCB / IBCC programs. Use of the CCTAG as a cost-effective and
independent technical reviewer should continue, which will enhance the credibility of the
State’s programs like the CRWAS.

Final Thoughts for Colorado River Stakeholders
Phase I of the CRWAS provides Colorado River stakeholders with updated computer
models and important new information on historic and future water availability. The
CRWAS provides twelve different water supply scenarios based on historical hydrology,
paleohydrology, and the ten climate change projections. The broad range of projected
conditions poses a daunting challenge to planning. There is no single way to move forward
with planning for water supply under profound uncertainty, but researchers and water
resources managers are already developing planning approaches that begin to address the
new types of uncertainty about long-term conditions. Scientists have been able to provide
only very general (and sometimes contradictory) guidance about how to interpret projections
of future conditions, but water managers have begun to consider practical ways to address
uncertainty, and some useful resources are referenced in the body of this report.
Phase I results can be used by stakeholders to consider a broad range of potential future
hydrologic conditions, better understand uncertainty in water management decisions,
and support the development of specific policies and programs. It is recommended that
each stakeholder entity interpret Phase I work from its own perspective, considering its own
assessment of the possible future conditions, its role in water management, the resources it
has at hand with which to adapt to alternative potential futures, and its tolerance for risk.
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AGREEMENT CONCERNING COLORADO RIVER DROUGHT CONTINGENCY MANAGEMENT AND
OPERATIONS
This Agreement Concerning Colorado River Drought Contingency Management and Operations
(“Companion Agreement”) is entered into this ____ day of ________, 201__ by and among
[INSERT PARTIES TO THE UB AND LB DCPs]
RECITALS
A.

Background
1. Federal law and practice (including, but not limited to, Section 16 of the Boulder Canyon
Project Act, 43 U.S.C § 6170 and Section 602(b) of the 1968 Colorado River Basin Project
Act, 43 U.S.C. § 1552(b), the Criteria for Coordinated Long-Range Operation of Colorado
River Reservoirs Pursuant to the Colorado River Basin Project Act, and the 2007
Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated
Operations for Lake Powell and Lake Mead (“2007 Interim Guidelines”)) contemplate
that in the operation of Lakes Powell and Mead, the Secretary of the Interior
(“Secretary”) consults with the Colorado River Basin States and such state
representatives as each Governor may designate. Through this law and practice, the
Governors' representatives and state agencies have in the past reached agreements
among themselves and with the Secretary on various aspects of Colorado River
reservoir operation. This Companion Agreement is entered into in furtherance of this
law and practice.
2. The signatories to the April 23, 2007, Agreement Concerning Colorado River
Management and Operations (“2007 Seven States’ Agreement”) intended to improve
cooperation and communication among them; provide additional security and
certainty in the water supply of the Colorado River System for the benefit of the people
served by water from the Colorado River System; and avoid circumstances which could
otherwise form the basis for claims or controversies over interpretation or
implementation of the Colorado River Compact and other applicable provisions of the
Law of the River. 1
3. The signatories to the 2007 Seven States’ Agreement subsequently submitted to the
Secretary a recommendation (“States’ Recommendation”) for operation of the
Colorado River System, including proposed guidelines to be incorporated in a record of
decision at the conclusion of a decision-making process pursuant to the National
The "Law of the River" as mentioned in this Companion Agreement refers to the body of law existing on the date
of this Companion Agreement and affecting the interstate and international use, management, and allocation of
water in the Colorado River System, including the 1922 Colorado River Compact, the Mexican Water Treaty of
1944, the 1948 Upper Colorado River Basin Compact, several United States Supreme Court decisions, the
Consolidated Decree of the Supreme Court in Arizona v. California, and a host of federal laws and administrative
regulations.

1
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Environmental Policy Act, 42 U.S.C. §§ 4321 through 4347.
4. On December 13, 2007, the Secretary adopted a record of decision, based in large part
on the States’ Recommendation, entitled the Colorado River Interim Guidelines for
Lower Basin Shortages and Coordinated Operations for Lake Powell and Lake Mead,
effective through December 31, 2025 (through preparation of the 2026 Annual
Operating Plan) (“Interim Period”).
5. Consistent with and pursuant to provisions in the 2007 Seven States’ Agreement and
the 2007 Interim Guidelines, the Parties have regularly consulted regarding various
issues that have arisen prior to and during implementation of the 2007 Interim
Guidelines.
6. Based on the actual operating experience gained after the adoption of the 2007 Interim
Guidelines and emerging scientific information regarding the increasing variability and
anticipated decline in Colorado River flow volumes, the Parties recognize and
acknowledge that those relying on water from the Colorado River System face
increased individual and collective risk of temporary or prolonged interruptions in
water supplies, with associated adverse impacts on the society, environment, and
economy of the Colorado River Basin. Therefore, the Parties have agreed that it is
necessary and beneficial to pursue additional actions beyond those contemplated in
the 2007 Interim Guidelines to reduce the likelihood of reaching critical elevation levels
in Lake Powell and Lake Mead through the Interim Period.
7. The Parties have developed two drought contingency plans: the Upper Basin Drought
Contingency Plan (“Upper Basin DCP”), which affects operations above Lee Ferry, and
the Lower Basin Drought Contingency Plan (“Lower Basin DCP”), which affects
operations below Lee Ferry. Both the Upper Basin DCP and the Lower Basin DCP are
supplemental to and in furtherance of the goals of the 2007 Interim Guidelines.
8. Beginning in 2008, the Parties began discussions with the International Boundary and
Water Commission (“IBWC”) and representatives of Mexico regarding potential
cooperative actions in the Colorado River Basin pursuant to the United States-Mexico
Treaty on Utilization of Waters of the Colorado and Tijuana Rivers and of the Rio
Grande (“1944 Water Treaty”), culminating in several agreements (“Minutes”)
designed to implement the Treaty terms.
9. From 2015 through 2017, the Parties participated in negotiations with the IBWC and
representatives of Mexico on Minute 323 to the 1944 Water Treaty, titled Extension of
Cooperative Measures and Adoption of a Binational Water Scarcity Contingency Plan
in the Colorado River Basin.
10. Minute 323, approved on September 27, 2017, includes a Binational Water Scarcity
Contingency Plan for Mexico to participate in the equivalent of drought contingency

2
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plan if a Lower Basin Drought Contingency Plan is put into effect in the United
States. The Binational Water Scarcity Contingency Plan is intended to allow Mexico to
undertake water savings in parity with U.S. savings for drought contingencies which
would be recoverable under specifically improved reservoir conditions.
B.

Purpose
The Parties intend that the actions contemplated in and recognized by this Companion
Agreement will allow the development and testing, on an interim basis, of tools to provide
additional security and certainty in the water supply of the Colorado River System for the benefit
of the people served by the System and to avoid circumstances which could otherwise form
the basis for claims or controversies over interpretation or implementation of the Colorado
River Compact and other applicable provisions of the Law of the River.
AGREEMENT
In consideration of the above recitals and the mutual covenants contained herein, and other
good and valuable consideration, the receipt and sufficiency of which is hereby acknowledged,
the Parties agree as follows:

A.

Support for the Upper Basin DCP
For purposes of this Companion Agreement, the Upper Basin DCP includes the Agreement for
Drought Response Operations at the Initial Units of the Colorado River Storage Project Act and
the Agreement Regarding Storage at Colorado River Storage Project Act Reservoirs Under an
Upper Basin Demand Management Program (“Demand Management Storage Agreement”)
which are attached and incorporated herein as Attachments A1 and A2. The Parties agree that,
when executed, the additional agreement(s) specified in Section III.B.3.b of the Demand
Management Storage Agreement shall constitute additional components of the Upper Basin DCP.
The Parties agree that the components of the Upper Basin DCP are likely to have a beneficial
effect on the management of the Colorado River System. The Parties further agree to support
steps necessary to achieve final adoption and implementation of the Upper Basin DCP.

B.

Support for the Lower Basin DCP
The Lower Basin DCP, entitled Lower Basin Drought Contingency Plan Agreement (including
Exhibit 1 entitled Lower Basin Drought Contingency Operations), is attached and incorporated
herein as Attachment B. The Parties agree that the components of the Lower Basin DCP are likely
to have a beneficial effect on the management of the Colorado River System. The Parties further
agree to support steps necessary to achieve final adoption and implementation of the Lower
Basin DCP.

C.

Federal Legislation
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Pursuant to Paragraph B of the Agreement Regarding Notice From the Secretary of the Interior
for the Purpose of Implementing Section IV of Minute 323, the non-Federal Parties have
worked through a consensus-based effort to develop and seek federal legislation to implement
the Upper Basin and Lower Basin DCPs. The legislation developed by the non-Federal Parties is
attached hereto as Attachment C.
D.

Resolution of Claims or Controversies Related to the Upper Basin DCP or the Lower Basin DCP
Consistent with the purpose of this Companion Agreement, the Parties agree to pursue a
consultative approach to resolution of any potential claim or controversy arising under or related
to this Companion Agreement, the Upper Basin or Lower Basin DCPs, or the associated federal
legislation. In the event any Party becomes concerned that there may be a claim or controversy
under this Companion Agreement, the Upper Basin or Lower Basin DCPs, or the associated
federal legislation, such Party shall notify all other Parties in writing, and the Parties shall meet
in good faith in order to resolve such claim or controversy by mutual agreement. Further, the
non-Federal Parties agree that before initiating any judicial or administrative proceeding against
any other Party, no claim thereunder shall be ripe until such dispute resolution process set forth
in this Paragraph D has been completed. All non-Federal Parties shall comply with any request
by the Secretary for consultation in order to resolve any claim or controversy. Notwithstanding
anything in this Companion Agreement to the contrary, the terms of this Paragraph shall survive
the termination or expiration of this Companion Agreement.

E.

Implementation and Enforcement
The Parties acknowledge and agree that implementation and operation of the Upper Basin and
Lower Basin DCPs consistent with this Companion Agreement are intended to further the goals
and coordinated operations of Lake Powell and Lake Mead pursuant to the 2007 Interim
Guidelines, and to enhance conservation of water in the Colorado River System for the benefit
of each of the Colorado River Basin States.
The Secretary shall provide and describe 24-Month Study assumptions and projected operations,
including those related to Lower Basin water use, to the Parties prior to the completion of the
April and August 24-Month Studies under the 2007 Interim Guidelines. In addition to the
consultations under the Annual Operating Plan, the Secretary shall also provide and describe to
the Parties an evaluation of actual calendar-year operations and identify any substantial
variations from modeling assumptions.
The Parties agree to comply with this Companion Agreement, including the Upper Basin and
Lower Basin DCPs. The Parties agree to act in good faith and with fair dealing entering into,
implementing and performing their obligations under this Companion Agreement, including the
Upper Basin and Lower Basin DCPs. In the event of failure to comply with this provision, any
affected non-Federal party may maintain an action to enforce pursuant to 43 U.S.C. §1551(c).
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F.

Past Consultation
Consistent with the 2007 Interim Guidelines and the 2007 Seven States’ Agreement, and
consistent with the recent history of collaboration on the Colorado River to address and avoid
circumstances that could form the basis for claims or controversies, consultation on the terms
and application of this Companion Agreement and the Upper Basin and Lower Basin DCPs, has
occurred between the Governors’ Representatives, Colorado River Basin States and the Secretary
of the Interior. Such consultation was limited to the terms of this Companion Agreement and
the Upper Basin and Lower Basin DCPs, and was not for the purpose of the Secretary’s formal
review required in Section XI.G.7.D of the 2007 Interim Guidelines.

G.

Consultation on Operations
Any Party may request consultation with the other Parties on implementation or operation of
this Companion Agreement including the Upper Basin and Lower Basin DCPs. Upon such request,
the Parties shall consult in good faith with each other to address questions, concerns or issues
that may arise regarding implementation or operation of this Companion Agreement including
the Upper Basin and Lower Basin DCPs.

H.

Consultation Regarding Future Implementation
The Demand Management Storage Agreement contemplates certain future actions under
specified conditions. Because the implementation of an Upper Basin Demand Management
Program would relate to interests, rights and obligations regarding the Colorado River, the Parties
agree to work together to seek consensus in finalizing an Upper Basin Demand Management
Program. Specifically, the Upper Division States and the Secretary agree to consult with the Lower
Division States regarding the following:
1. Verification of and accounting for the actual volume of conserved consumptive use,
including consideration of water uses that may be eligible for designation as
conserved consumptive use under a Demand Management Program, prior to
reaching consensus on the feasibility thereof;
2. The methodology, process and documentation for verification of and accounting for
the actual volume of conserved consumptive use considered during the Program
Development stage prior to entering into any of the agreement(s) identified in
Section III.B.3.b of the Demand Management Storage Agreement; and
3. Annual verification by the Upper Division States, through the Commission, and the
Secretary of the volume of conserved water created, conveyed, and stored at the
CRSPA Initial Units as set forth in Section III.A.4, III.A.11, and III.B.2.b.vi of the
Demand Management Storage Agreement.

I.

Consultation on Amendments or Modifications
No substantive amendment or modification of the Companion Agreement shall be made without
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the written consent of the Parties.
No substantive amendment or modification to the Upper Basin and Lower Basin DCPs shall be
made without prior consultation among the Parties. If a Party requests consultation for
amendments or modifications pursuant to this Paragraph, the Parties shall consult in good faith
to assess and consider suggested amendments or modifications.
Notwithstanding the above provisions, no amendments or modifications to this Companion
Agreement or the Upper Basin and Lower Basin DCPs shall be made without a subsequent act
of Congress if such amendments or modifications would conflict with the Colorado River
Compact, the Boulder Canyon Project Act, the Upper Colorado River Basin Compact, the 1944
Water Treaty, the Consolidated Decree of the Supreme Court in Arizona v. California, the
Colorado River Storage Project Act or the Colorado River Basin Project Act.
J.

Reservation of Rights
Notwithstanding the terms of this Companion Agreement, including the Upper Basin and Lower
Basin DCPs, in the event that for any reason the Parties cannot reach consensus on any matter
after the processes set forth in this Companion Agreement have been satisfied, the Parties
reserve, and shall not be deemed to have waived, any and all rights, including any claims or
defenses, they may have as of the date hereof or as may accrue after the term hereof, under
any existing federal or state law or administrative rule, regulation or guideline, including
without limitation the Colorado River Compact, the Boulder Canyon Project Act, the Upper
Colorado River Basin Compact, the 1944 Water Treaty, the Consolidated Decree of the Supreme
Court in Arizona v. California, the Colorado River Storage Project Act, the Colorado River Basin
Project Act and any other applicable provision of federal law, rule, regulation, or guideline.
Nothing in this Companion Agreement, including the Upper Basin and Lower Basin DCPs, or any
related or enabling legislation referenced in Paragraph C of this Companion Agreement shall be
utilized against any other Party in any administrative, judicial or other proceeding, except for
the sole purpose of enforcing the terms of this Companion Agreement, including the Upper
Basin and Lower Basin DCPs. Notwithstanding anything in this Companion Agreement to the
contrary, the terms of this Paragraph shall survive the termination or expiration of this
Companion Agreement.

K.

No Precedent/Reaffirmation of Existing Law
Except as provided in Section II of the Demand Management Storage Agreement, the Parties
represent and agree, that nothing in this Companion Agreement, including the Upper Basin and
Lower Basin DCPs, or any related or enabling legislation referenced in Paragraph C of this
Companion Agreement, shall be interpreted or construed as establishing a precedent for
employing the operational tools contemplated by the Upper Basin or Lower Basin DCPs and any
related federal legislative approval beyond the terms of the Upper Basin and Lower Basin DCPs.
The Parties hereby affirm the entitlement and right of each State under such existing law to use
6
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and develop the water of the Colorado River System. Notwithstanding anything in this
Companion Agreement to the contrary, this Paragraph shall survive the termination or expiration
of this Companion Agreement.
L.

Scope
The Parties represent and agree that actions to be employed under the Upper Basin DCP are
limited to Colorado River operations above Lee Ferry, and actions to be employed under the
Lower Basin DCP are limited to Colorado River operations below Lee Ferry.

M.

Term
This Companion Agreement shall be effective as of the date that all Parties have executed this
Companion Agreement. Unless earlier termination is agreed to, in writing, by all Parties, this
Companion Agreement shall be effective through the Interim Period, unless otherwise specified
in this Companion Agreement, including the Upper Basin and Lower Basin DCPs.

N.

Representations and Warranties
Each Party warrants and represents to each of the other Parties, as a material inducement to
enter into this Companion Agreement, the following:
1. The Party has all legal power and authority to enter into this Companion Agreement
and to perform its obligations hereunder on the terms set forth in this Companion
Agreement, and the execution and delivery hereof by each Party and the performance
by each Party of its obligations hereunder shall not violate or constitute an event of
default under the terms or provisions of any agreement, document, or instrument to
which each of the Parties is a Party or by which each Party is bound.
2. The individual executing this Companion Agreement on behalf of the Party has the full
power and authority to bind the Party he or she represents to the terms of this
Companion Agreement.
3. This Companion Agreement constitutes a valid and binding agreement of each Party,
enforceable against each Party in accordance with its terms.

O.

No Third-Party Beneficiaries
This Companion Agreement and any agreements made or actions taken pursuant hereto are
made solely for the benefit of the Parties. No Party to this Companion Agreement intends for
this Companion Agreement to confer any benefit upon any person or entity not a signatory
upon a theory of third-party beneficiary or otherwise.

P.

The Parties are hereby notified of A.R.S. section 38-511.
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Q.

Governing Law
This Companion Agreement shall be interpreted, governed by, and construed under
applicable Federal law.

R.

Actual Operating Experience
Adoption of this Companion Agreement does not preclude exploration of additional
approaches for operational flexibility in light of actual operating experience.

S.

Uncontrollable Forces
No Party shall be considered to be in default in the performance of any of its obligations under
this Companion Agreement when a failure of performance shall be due to any cause beyond
the control of the Party affected, including but not limited to, facilities failure, flood,
earthquake, storm, lightning, fire, epidemic, war, riot, civil disturbance, labor disturbance,
sabotage, and restraint by court or public authority which by exercise of due diligence and
foresight such Party could not have reasonably expected to avoid. A Party rendered unable to
fulfill any of its obligations under this Companion Agreement by reason of an Uncontrollable
Force shall give prompt written notice of such Uncontrollable Force to the other Parties and
shall exercise due diligence to remove such inability with all reasonable dispatch.

T.

Successors and Assigns
The provisions of this Companion Agreement shall apply to and bind the successors and assigns
of the Parties, but no assignment or transfer of this Companion Agreement or any right or
interest herein shall be valid until consented to in writing by all Parties, which consent shall not
be unreasonably withheld.

U.

Drafting Considerations
Each Party and its counsel have participated fully in the drafting, review, and revision of this
Companion Agreement, each of whom is sophisticated in the matters to which this
Companion Agreement pertains, and no one Party shall be considered to have drafted this
Companion Agreement.

V.

Notices
All notices and requests required or allowed under the terms of this Companion Agreement
shall be in writing and shall be sent via electronic mail and mailed first class postage paid to
8
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the following entities at the following addresses:
[INSERT CONTACT INFORMATION:]
A Party may change its address by giving the other Parties notice of the change in writing.
W.

Joint Defense Against Third-Party Claims
The Parties have certain common, closely parallel, or identical interests in supporting,
preserving, and defending this Companion Agreement. The nature of this interest and the
relationship among the Parties present common legal and factual issues and a mutuality of
interests. Because of these common interests, the Parties will mutually benefit from an
exchange of information relating to the support, preservation, and defense of this
Companion Agreement, as well as from the coordinated investigation and preparation for
discussion of such interests. In furtherance thereof, in the event of any challenge by a third
party to this Companion Agreement, the Parties will proceed with reasonable diligence and
use best efforts to support and defend the Companion Agreement in any lawsuit or
administrative proceeding challenging the legality, validity or enforceability of any term of
this Companion Agreement, and will, to the extent appropriate, enter into joint defense or
common interest agreements. Each Party will bear its own costs of participating in the
defense of this Companion Agreement under this Paragraph.

X.

Counterparts
This Companion Agreement may be executed in counterparts, each of which shall be an
original and all of which, together, shall constitute only one Companion Agreement.
IN WITNESS WHEREOF, the Parties hereto have executed this Companion Agreement on the day
and year written above.

[Signatures begin on following page.]
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AGREEMENT FOR DROUGHT RESPONSE OPERATIONS AT THE INITIAL UNITS OF THE
COLORADO RIVER STORAGE PROJECT ACT
This Agreement for Drought Response Operations (“Drought Response Operations Agreement”)
at the Glen Canyon Dam, Flaming Gorge Dam, Curecanti (the “Aspinall Unit”), and Navajo Dam
authorized by the Colorado River Storage Project Act (collectively referred to as the “CRSPA
Initial Units” and individually as “CRSPA Initial Unit”), an element of the Upper Colorado River
Basin’s Drought Contingency Plan, is hereby made and entered into by and between the Upper
Colorado River Division States of Colorado, New Mexico, Utah, and Wyoming (“Upper Division
States”), by and through the Upper Colorado River Commission (“Commission”), and the
Secretary of the Interior (“Secretary”) hereinafter collectively referred to as the “Parties.” The
Secretary may delegate his or her duties under this Drought Response Operations Agreement
to the Bureau of Reclamation (“Reclamation”).
I.

INTRODUCTION

A. BACKGROUND/OBJECTIVE
Since 2000, drought conditions in the Colorado River Basin have led to marked fluctuations
and decreases in water elevations at key Colorado River reservoirs. The Upper Division
States, through the Commission, are developing a drought contingency plan to address the
possibility of reservoir storage at Lake Powell declining below target elevations. This
Drought Response Operations Agreement is one element of that plan. Its primary goals are
to minimize the risk of Lake Powell falling below target elevations and thereby:
1. Help ensure the Upper Division States will continue fulfilling their interstate water
compact obligations while exercising their rights to develop and utilize the Upper
Colorado River Basin’s (“Upper Basin”) Colorado River System compact
apportionment.
2. Maintain the ability to generate hydropower at Glen Canyon Dam so as to protect:
a. Continued operation and maintenance of the CRSPA Initial Units and
participating projects authorized under the 1956 Colorado River Storage
Project Act, as amended (“CRSPA”);
b. Continued implementation of environmental and other programs historically
funded by CRSPA revenues that are beneficial to the Colorado River system;
c. Continued electrical service to power customers including municipalities,
cooperatives, irrigation districts, federal and state agencies and Native
American Tribes, and the continued functioning of the western
Interconnected Bulk Electric System that extends from Mexico to Canada and
from California to Kansas and Nebraska; and
1

Drought Response Operations Agreement - Final Review Draft - 10.5.18

6504

d. Safety contingencies for nuclear power plant facilities within the Colorado
River Basin.
3. Minimize adverse effects to resources and infrastructure in the Upper Basin.
B. INTENT
The Parties intend through this Drought Response Operations Agreement to:
1. Prepare, in advance of drought conditions, drought response operations that will
minimize the risk of low water storage conditions at Lake Powell, as well as ensure
timely recovery of storage water at the upstream CRSPA Initial Units;
2. Reach consensus on a contingency framework for utilizing the CRSPA Initial Units to
respond to drought conditions in the Upper Basin; and
3. Promote communication, coordination, and cooperation among themselves to
provide additional certainty in Colorado River water management.
C. FRAMEWORK
The framework for this Drought Response Operations Agreement is developed in
recognition of, and consistent with, the law and practice relevant to the Upper Basin as
summarized herein:
1. The CRSPA directed and authorized the Secretary to construct and operate the
CRSPA Initial Units, to, among other things, allow the Upper Division States to utilize
their apportionment of the Colorado River consistent with the Colorado River
Compact.
2. Project-specific criteria govern the operation of each of the CRSPA Initial Units,
including applicable Records of Decision and Biological Opinions to satisfy the
requirements of the National Environmental Policy Act and the Endangered Species
Act, the authorized purposes for each facility, and state water right systems and
decrees.
3. The 1977 Department of Energy Organization Act (DOE Act) generally transferred
power marketing and transmission (construction, operation, maintenance, and
delivery) functions, including the responsibility to market and deliver power and
energy from the applicable CRSPA Initial Units, from the Department of the Interior
to Western Area Power Administration (“WAPA”).
4. Articles IV(c) of the Colorado River Compact and XV(b) of the Upper Colorado River
Basin Compact (“Upper Basin Compact”) expressly recognize each compacting
state’s rights and powers to regulate within its boundaries the appropriation, use,
and control of water apportioned and available to the states by the Colorado River
and Upper Basin Compacts.
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5. Article VIII(d) of the Upper Basin Compact also establishes the Commission, which is
composed of a commissioner representing each of the Upper Division States and a
commissioner from the United States, to perform all functions required by the
Upper Basin Compact and do all things necessary, proper, or convenient in the
performance of its duties either independently or in cooperation with any state or
federal agency.
6. Federal law and practice (including, but not limited to, Section 602(b) of the 1968
Colorado River Basin Project Act, 43 U.S.C. § 1552(b), the Criteria for Coordinated
Long-Range Operation of Colorado River Reservoirs Pursuant to the Colorado River
Basin Project Act, and the 2007 Colorado River Interim Guidelines for Lower Basin
Shortages and the Coordinated Operations for Lake Powell and Lake Mead)
contemplate that in the coordinated operations of Lake Powell and Lake Mead, the
Secretary will consult with the Colorado River Basin States through Governors’
Representatives, who represent the Governors and their respective state agencies.
II.

AGREEMENT

In consideration of the above introduction and covenants contained herein, the Parties agree as
follows:
A. BASES OF MUTUAL AGREEMENT
1. Best Efforts: The Parties agree to implement their best efforts to coordinate and
collaborate on an ongoing basis to achieve the purposes and implement the
provisions of this Drought Response Operations Agreement.
2. Target Elevation: For purposes of this Drought Response Operations Agreement
only, Lake Powell surface elevation 3,525 feet mean sea level (“msl”) will be
considered the “Target Elevation” for minimizing the risk of Lake Powell declining
below minimum power pool (approximately elevation 3,490 feet msl) and to assist in
maintaining Upper Division compliance with the Colorado River Compact. The
Parties agree that this elevation appropriately balances the need to protect
infrastructure, compact obligations, and operations at Glen Canyon Dam, as storage
approaches minimum power pool with the Upper Division States’ rights to put
Colorado River System water to beneficial use.
3. Principles for Drought Response Operations: The Parties agree to consider the
following principles when identifying appropriate drought response operations at
any CRSPA Initial Unit (See Section II(A)(4) (“Drought Response Process”)):
3
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a. Definition of Drought Response Operations: For purposes of this Drought
Response Operations Agreement “drought response operations” refers to
operational adjustments or releases made at or from the CRSPA Initial Unit(s)
to minimize the risk of Lake Powell declining below the Target Elevation, as
well as to provide for actions at the CRSPA Initial Unit(s) in subsequent years
to recover storage at the same facility/facilities.
b. Scope of Drought Response Operations: Any drought response operation,
including drought response releases and recovery of storage operations, at a
CRSPA Initial Unit will be managed with the maximum flexibility practicable
consistent with: the Colorado River Compact; the Upper Colorado River Basin
Compact; the Colorado River Storage Project Act; the Colorado River Basin
Project Act; the San Juan-Chama Project Act (P.L. 87-483); the Northwestern
New Mexico Rural Water Projects Act (P.L. 111-11); the project-specific
criteria for each CRSPA Initial Unit, including the relevant Records of
Decision, Biological Opinions and authorized purposes for each Unit (see
Section I(C)(2)); legal obligations, including existing and future contracts
related to water and/or hydropower; states’ water right administration
systems and decrees; and all applicable rules and regulations promulgated
thereunder.
c. Participation from all CRSPA Initial Units: Recognizing the shared risk of
extended drought and acknowledging the Upper Division States’ continuing
responsibilities to maintain compact compliance within the Upper Basin, a
drought response operation contemplated by this Drought Response
Operations Agreement shall ensure that ALL CRSPA Initial Units will be
considered for drought response operations. To this end:
i. Operational Adjustments at Lake Powell: Operational adjustments in
monthly volumes at Glen Canyon Dam will be considered first to
minimize the risk of Lake Powell declining below the Target Elevation
consistent with the Criteria for Coordinated Long-Range Operation of
Colorado River Reservoirs, which is currently implemented through
the 2007 Colorado River Interim Guidelines for Lower Basin Shortages
and the Coordinated Operations for Lake Powell and Lake Mead.
ii. All Initial Units Considered: If operational adjustments at Glen
Canyon Dam would not be sufficient to fully minimize the risk of Lake
Powell declining below the Target Elevation, operations at all other
CRSPA Initial Units will be uniformly considered through evaluations
that include but are not limited to water availability, hydrology,
resource conditions and operational limitations at each Initial Unit in
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conjunction with adjustments at Glen Canyon Dam to provide
additional drought protection at Lake Powell.
iii. Multiple Drought Response Releases: If a CRSPA Initial Unit has
participated in a drought response release, it will not be considered
for another drought response release in subsequent years unless
drought response releases from the other CRSPA Initial Units do not
fully reduce the risk of Lake Powell declining below the Target
Elevation. In such instances, a CRSPA Initial Unit may participate in
subsequent drought response releases regardless of whether it has
fully recovered storage following a prior drought response release,
but only to the extent that a) water is available at that CRSPA Initial
Unit for the drought response operation; and, b) contributions from
the other CRSPA Initial Units cannot otherwise protect the Target
Elevation at Lake Powell.
d. Effectiveness: The Parties agree that a drought response release from a
CRSPA Initial Unit may be recommended even if it is determined that such
release would not, by itself, fully achieve the intent or goals of this Drought
Response Operations Agreement. Such releases, however, may not be
recommended if they are ultimately determined to be futile to achieve the
goals or intent of this Drought Response Operations Agreement.
e. Recovery of Storage at CRSPA Initial Units: Recovery of storage at the CRSPA
Initial Units is essential to any drought response operation. Consistent with
Section II.A(3)(b and c), the drought response operations process will be
completed only after each CRSPA Initial Unit has recovered the storage as
defined below. When implementing recovery of storage at the CRSPA Initial
Units, the following considerations will apply:
i. Recovery of Storage Definition: For purposes of this Drought Response
Operations Agreement, storage at a CRSPA Initial Unit is recovered
when the first of either of the following occurs:
1. The CRSPA Initial Unit, operating consistent with Section
II.A(3)(b), has recovered the cumulative volume of water that
was released for implementation of drought response to
minimize the risk of Lake Powell declining below the Target
Elevation; or
2. Water elevation at the CRSPA Initial Unit has reached the
regular operating target elevation for that facility, for
example, deicing target elevation at the Aspinall Unit, the
current end-of-water-year storage target at Navajo Reservoir,
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or the May 1 Upper Level Drawdown Elevation target at
Flaming Gorge Reservoir.
ii. Dual Operations: Hydrologic variability within the Upper Basin may
render releases from a CRSPA Initial Unit ineffective in achieving the
intent and goal of this Drought Response Operations Agreement, see
Section II(A)(3)(d), to reduce the risk of Lake Powell declining below the
Target Elevation. However, such a CRSPA Initial Unit could still recover
storage following a prior drought response release. Moreover, drought
response releases from any CRSPA Initial Unit do not preclude recovery
of storage actions at another Unit simultaneously.
f. Natural Resource Considerations: Drought response operations at the CRSPA
Initial Units will consider the timing, duration, and magnitude of water
releases to help minimize, to the extent practicable, impacts to natural
resources conditions, recognizing the overall purpose of the drought
response operation, and within the scope identified in Section II(A)(3)(b).
g. Effects to Basin Fund and Bulk Electric System: Drought response operations
at CRSPA Initial Units will consider the timing, duration, and magnitude of
water releases to help minimize, to the extent practicable, impacts to the
Upper Colorado River Basin Fund and impacts to the reliability of the western
Interconnected Bulk Electrical System, within the scope identified in Section
II(A)(3)(b).
h. Monitoring: The Parties agree to include monitoring activities as appropriate
as part of any drought response operations (release or recovery of storage).
The Parties will incorporate the results of such monitoring into consideration
of whether to begin, end, or modify drought response operations.
i. Forecast Uncertainty: Because modeling projections that will be considered
and relied upon for any drought response operations cannot predict precise
conditions at any given time in the Upper Basin, plans for drought response
operations developed in accordance with Section II(A)(4)(b) shall provide
sufficient flexibility to begin, end, or adjust operations as needed based on
actual hydrologic conditions.
j. Emergency 1 Action: In light of the potential uncertainty associated with
modeling projections, the Parties agree that notwithstanding the principles
for implementing a drought response operation set forth in this subsection 3,
The term “emergency” as used in this Drought Response Operations Agreement does not identify, describe or
otherwise define what constitutes a general emergency under federal or state laws or other emergency situation
at a Reclamation reservoir, a deficiency in the system under the Colorado River Compact, or an extraordinary
drought under the 1944 Water Treaty between the United States and Mexico regarding the Colorado River. See
Section II(A)

1
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the Secretary retains all applicable authority to make releases from the
CRSPA Initial Units and perform subsequent recovery of storage operations if
actual hydrology or actual operating experience demonstrate an imminent
need to protect the Target Elevation at Lake Powell. Such action shall be
performed, to the greatest extent practicable, with advance consultation and
coordination with the Upper Division States, through the Commission, and
following consultation with the Governors’ Representatives of the Colorado
River Basin States consistent with the Agreement Concerning Colorado River
Drought Contingency Management and Operations (“Companion
Agreement”).
4. Drought Response Process: In an effort to achieve the primary goals of this Drought
Response Operations Agreement, and to implement the “Principles” outlined in
Section II(A)(3), the Parties agree that subject to Section II(A)(3)(j) (“Emergency
Action”), they will work to minimize the risk of Lake Powell declining below the
Target Elevation by:
a. Initiating drought response process: The Parties will initiate a drought
response process, which will include at a minimum:
i. Notice: The Secretary will notify the Commission and the Lower Division
States when Reclamation’s 24-Month Study model, using Minimum
Probable hydrology based upon the inflow forecast provided by the
Colorado Basin River Forecast Center, projects Lake Powell’s elevation
at or below the Target Elevation at any time during the subsequent 24month period, or when emergency action becomes necessary as set
forth in Section II(A)(3)(j).
ii. Modeling: The Secretary will commence monthly modeling of Minimum
Probable, Maximum Probable and Most Probable hydrology for the
subsequent 24-month period until the Minimum Probable 24-Month
Study projects that Lake Powell will consistently remain above the
Target Elevation for a 24-month period. Reclamation will report such
modeling results to the Upper Division States and the Commission
during monthly calls, see Section II(A)(4)(a)(iii).
iii. Monthly Calls/Meetings: The Secretary will commence monthly drought
operations planning and coordination calls or meetings with the Upper
Division States and the Commission to discuss monthly modeling and
tracking of hydrology forecasts, system conditions, and status of CRSPA
Initial Units; each Party may, in its sole discretion, choose the
individuals or entities that will attend.
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iv. Duration: The Secretary will continue the initiation of the drought
response process under this subsection (a) until either:
1. The 24-Month Study Minimum Probable hydrology projects
Lake Powell elevations to be above the Target Elevation at all
times during the subsequent 24-month period, at which time
the drought response process may be suspended; or
2. The 24-Month Study Most Probable hydrology projects Lake
Powell elevations to be at or below the Target Elevation at any
time during the subsequent 24-month period, at which time
the Parties will begin developing a Draft Drought Response
Operations Plan as set forth below in Section II.A(4)(b).
b. Developing Draft Drought Response Operations Plan: The Parties agree to
develop a Draft Drought Response Operations Plan by:
i. Continuing the Monthly Calls/Meetings described in Section
II(A)(4)(a)(iii).
ii. Considering the Drought Response Principles set forth in Section II.A(3),
including: Definition of Drought Response Operations; Scope of Drought
Response Operations, Participation from all CRSPA Initial Units;
Effectiveness, Recovery of Storage; Natural Resource Considerations;
Effects to Basin Fund and Bulk Electric System; Monitoring: Forecast
Uncertainty; and Emergency Operations. In doing so, the Draft Plan will
to the greatest extent practicable identify how to: (1) Minimize the risk
of Lake Powell declining below the Target Elevation; (2) Provide for
timely adjustments in drought response operations based upon actual
monthly hydrology to achieve the purpose and intent of this Drought
Response Operations Agreement; and (3) Allow for subsequent
recovery of storage at the CRSPA Initial Units, consistent with water
contract obligations, relevant Records of Decision and Biological
Opinions, and other state or federal legal requirements relevant to
each facility.
iii. Providing the terms of a Draft Drought Response Operations Plan as
contemplated by the Parties to the Lower Division States for review,
and consulting with the Governors’ Representatives of the Lower
Division States consistent with the Companion Agreement to consider
and address, as appropriate, any questions or concerns regarding the
terms of the Draft Drought Response Operations Plan as contemplated
by the Parties.
iv. Continuing the process described in Section II(A)(4)(b)(i-v) until either:

8

Drought Response Operations Agreement - Final Review Draft - 10.5.18

6504

1. The 24-Month Study Most Probable hydrology projects Lake
Powell to remain above the Target Elevation at all times
during the subsequent 24-month period, at which time the
Parties will revert to the drought response process described
in Section II(A)(3)(a); or
2. The April 24-Month Most Probable hydrology projects Lake
Powell to be at or below the Target Elevation at any time in
the next 12-month period, at which time the Parties will
finalize the Draft Drought Response Operations Plan as
described in Section II(A)(3)(c).
c. Finalize Drought Response Operations Plan: The Parties will finalize the
Drought Response Operations Plan as follows:
i. The Commission will review and consider a Final Drought Response
Operations Plan after consultation with the Governors’ Representatives
of the Lower Division States as provided in Section II(A)(4)(b(iv).
ii. Upon approval of the Final Drought Response Operations Plan by both
the Upper Division State Commissioners and the Commission, the
Commission will forward that Final Drought Response Operations Plan
to the Secretary for consideration and approval.
iii. In the event of any dispute or disagreement arising from development
of the Plan, or if the Secretary wishes to modify or reject the Plan, the
Secretary and Commission agree to meet to jointly assess what other
drought contingency options may be available.
d. Implement Drought Response Operations Plan: Upon the Secretary’s
approval of the Drought Response Operations Plan, the Parties agree to:
i. Implement drought response operations at the agreed-upon CRSPA
Initial Unit(s) in accordance with the Drought Response Operations
Plan, and coordinate weekly, or at such other intervals as otherwise
agreed to, on such operations.
ii. Be available to respond to the Lower Division States’ questions or
concerns, should they arise, regarding ongoing implementation of
Drought Response Operations.
iii. Conclude the Drought Response Operations only after the CRSPA Initial
Units have recovered the storage that would have otherwise been
available to each Unit but for implementation of Drought Response
Operations, as determined in accordance with Section II.A(3)(e).
iv. If the Parties agree that the finalized Drought Response Operations Plan
needs to be modified, amended, or supplemented for the purpose of
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more specifically clarifying the scope and detail of recovery of storage,
they will consult with the Lower Division States consistent with Section
II.A(4)(b)(ii).
v. In the event of any dispute or disagreement regarding implementation
of the Drought Response Operations Plan, the Parties agree to meet to
jointly assess what other drought contingency options may be
available.
e. Emergency Action: Notwithstanding efforts to develop and implement a
Drought Response Operations Plan as outlined above, in the event that
actual hydrology or actual operating experience demonstrate an imminent
need to protect the Target Elevation as set forth in Section II(A)(3)(j), the
Secretary retains all applicable authority to make releases from the CRSPA
Initial Units and perform subsequent recovery of storage operations. Such
action shall be performed, to the greatest extent practicable, with advance
consultation and coordination with the Upper Division States, through the
Commission, and following consultation with the Governors’ Representatives
of the Colorado River Basin States consistent with the Companion
Agreement.
5. Public Outreach: The Parties will coordinate on any public outreach for drought
response operations at the CRSPA Initial Units. Such coordination will begin prior to
outreach activities with the goal of streamlining discussions and avoiding or
resolving differences. Except when an imminent need does not permit sufficient
time, public outreach regarding drought response operations will include, but may
not be limited to, notifying Native American Tribes, local governments, interested
stakeholders, and operational and technical workgroups relevant to the respective
CRSPA Initial Units of plans and concepts for drought response operations as they
become available.
6. Term for Drought Response Operations: Drought response operations as
contemplated through this Drought Response Operations Agreement will not extend
beyond the term for operations as set forth in the Record of Decision for the 2007
Colorado River Interim Guidelines for Lower Basin Shortages and the Coordinated
Operations for Lake Powell and Lake Mead (through implementation of the 2026
Annual Operating Plan unless terminated sooner). Operations to recover storage
after a drought response operation has been implemented will continue as long as
necessary to recover from any drought response operations taken before October 1,
2026.
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7. Voluntary Efforts: Drought response operations agreed to pursuant to this Drought
Response Operations Agreement are voluntary and in the interest of comity.
Nothing in this Drought Response Operations Agreement shall be construed to
diminish or modify the rights of any Party under existing law.
8. Consistency with Existing Law and Compliance: For the purposes of this Drought
Response Operations Agreement, storage of water in and release of water from the
CRSPA Initial Units to accomplish a drought response operation does not, and shall
not be construed to, violate the Colorado River Compact, Upper Colorado River
Basin Compact, Colorado River Storage Project Act, Colorado River Basin Project Act,
the San Juan-Chama Project Act (P.L. 87-483), the Northwestern New Mexico Rural
Water Projects Act (P.L. 111-11), Records of Decision for each facility, Biological
Opinions for each facility, or contracts for water or power, states’ water right
systems and decrees and all applicable rules and regulations promulgated
thereunder.

B. ADDITIONAL PROVISIONS
1. Participation in Similar Activities: This Drought Response Operations Agreement in
no way restricts the Parties from participating in similar activities with other public
or private agencies, organizations and individuals, as state and federal law may
allow.
2. Term: This Drought Response Operations Agreement shall be effective as of the
date all Parties provide their written approval and shall be effective as to any
additional Party as of the date of execution by such Party. This Drought Response
Operations Agreement will not extend beyond the term for operations as set forth in
the Record of Decision for the 2007 Colorado River Interim Guidelines for Lower
Basin Shortages and the Coordinated Operations for Lake Powell and Lake Mead
(December 31, 2025 but after finalization of the 2026 Annual Operating Plan, unless
terminated sooner) without the written consent of all the Parties.
3. Amendments and Modifications: This Drought Response Operations Agreement may
be amended or modified, but only by the written agreement of the Parties after
consultation as set forth in Paragraph I of the Companion Agreement.
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4. Resolution of Claims or Controversies: The Parties recognize that judicial or
administrative proceedings are not the preferred alternatives to the resolution of
claims or controversies regarding this Drought Response Operations Agreement. In
furtherance of this Drought Response Operations Agreement, the Parties desire to
avoid judicial and administrative proceedings, and agree to pursue a consultative
approach to the resolution of any claim or controversy triggered by this Drought
Response Operations Agreement. If any Party becomes concerned that there may
be a claim or controversy under this Drought Response Operations Agreement, or as
a result of implementing this Drought Response Operations Agreement such Party
shall notify all other Parties via electronic mail or other writing and the Parties shall
in good faith meet in order to resolve such claim or controversy by mutual
agreement prior to initiating any judicial or administrative proceeding. No Party
shall initiate any judicial or administrative proceeding against any other Party under
this Drought Response Operations Agreement, or as a result of implementing this
Drought Response Operations Agreement until such consultation has been
completed. Notwithstanding any other provision of this Demand Management
Storage Agreement, this Paragraph shall survive the termination or expiration of this
Demand Management Storage Agreement
5. Reservation of Rights and Authorities: Nothing in this Drought Response Operations
Agreement alters the rights, obligations and authorities of the respective Parties.
Moreover, nothing in this Drought Response Operations Agreement affects or shall
be interpreted to affect the obligations that each Party may have related to natural
resources at or around the CRSPA Initial Units under applicable law. Nor have the
Parties waived any rights, claims, or defenses now or in the future under any
applicable federal or state law or administrative rule, regulation or guideline.
6. No Waiver: The failure of any Party to enforce a provision of this Demand
Management Storage Agreement shall not be deemed to constitute a waiver of that
provision.
7. No Precedent: The Parties represent and agree that nothing in this Drought
Response Operations Agreement, nor the execution of this Drought Response
Operations Agreement, established or acts as any precedent for managing or
operating the CRSPA Initial Units or administering water from the Colorado River
System in the Upper Colorado River Basin. This Drought Response Operations
Agreement also shall not be interpreted or construed as establishing a precedent for
employing the plans or operational tools contemplated by this Drought Response
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Operations Agreement. The Parties hereby affirm the entitlement and right of each
State under such existing law to use and develop the water of the Colorado River
System. Notwithstanding anything in this Drought Response Operations Agreement
to the contrary, this provision shall survive termination of this Demand Management
Storage Agreement
8. Actual Operating Experience: Adoption of this Drought Response Operations
Agreement does not preclude exploration of additional approaches for operational
flexibility in light of actual operating experience.
9. Uncontrollable Forces: No Party shall be considered to be in default in the
performance of any of its obligations under this Drought Response Operations
Agreement when a failure of performance shall be due to any cause beyond the
control of the Party affected, including but not limited to, facilities failure, flood,
earthquake, storm, lightning, fire, epidemic, war, riot, civil disturbance, labor
disturbance, sabotage, and restraint by court or public authority which by exercise
of due diligence and foresight such Party could not have reasonably expected to
avoid. A Party rendered unable to fulfill any of its obligations under this Drought
Response Operations Agreement by reason of an Uncontrollable Force shall give
prompt written notice of such Uncontrollable Force to the other Parties and shall
exercise due diligence to remove such inability with all reasonable dispatch.
10. Governing Law: This Drought Response Operations Agreement shall be interpreted,
governed by, and construed under applicable Federal law. To the extent permissible
under the Federal Rules of Civil Procedure and other applicable Federal authority,
venue for adjudication of any disputes under this Drought Response Operations
Agreement shall be in an appropriate Federal court within the Upper Basin.
11. Successors and Assigns: The provisions of this Drought Response Operations
Agreement shall apply to and bind the successors and assigns of the Parties, but no
assignment or transfer of this Drought Response Operations Agreement or any right
or interest herein shall be valid until consented to in writing by all Parties, which
consent shall not be unreasonably withheld.
12. Drafting Considerations: Each Party and its counsel have participated fully in the
drafting, review, and revision of this Drought Response Operations Agreement, each
of whom is sophisticated in the matters to which Drought Response Operations
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Agreement pertains, and no one Party shall be considered to have drafted this
Drought Response Operations Agreement.
13. Notices: All notices and requests required or allowed under the terms of this
Drought Response Operations Agreement shall be in writing and shall be sent via
electronic mail and mailed first class postage paid to the following entities at the
following addresses:
[INSERT CONTACT INFORMATION:]
A Party may change its address by giving the other Parties notice of the change in
writing.
14. No Third-Party Beneficiaries: This Drought Response Operations Agreement is made
for the benefit of the Parties. No Party to this Drought Response Operations
Agreement intends for this Drought Response Operations Agreement to confer any
benefit upon any person or entity not a signatory to this Drought Response
Operations Agreement upon a theory of third-party beneficiary or otherwise.
15. Authority for Signing: The persons and entities executing this Drought Response
Operations Agreement on behalf of the Parties are recognized by the Parties as
representing the respective Upper Division States and the Commission and the
Department of the Interior in matters concerning the Colorado River and operation
of the CRSPA Initial Units, and as those persons authorized to bind the respective
Parties to the terms hereof. Each person executing this Drought Response
Operations Agreement represents that he or she has the full power and authority to
bind the respective Party to the terms of this Drought Response Operations
Agreement. This Drought Response Operations Agreement constitutes a valid and
binding agreement of each Party, enforceable against each Party in accordance with
its terms. No Party shall challenge the authority of any person or Party to execute
this Drought Response Operations Agreement and bind such Party to the terms
hereof, and the Parties waive the right to challenge such authority.
16. Joint Defense Against Third-Party Claims: The Parties have certain common, closely
parallel, or identical interests in supporting, preserving, and defending this Drought
Response Operations Agreement. The nature of this interest and the relationship
among the Parties present common legal and factual issues and a mutuality of
interests. Because of these common interests, the Parties will mutually benefit from
an exchange of information relating to the support, preservation, and defense of this
14
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Drought Response Operations Agreement, as well as from the coordinated
investigation and preparation for discussion of such interests. In furtherance
thereof, in the event of any challenge by a third party to this Drought Response
Operations Agreement, the Parties will proceed with reasonable diligence and use
best efforts to support and defend the Drought Response Operations Agreement in
any lawsuit or administrative proceeding challenging the legality, validity or
enforceability of any term of this Drought Response Operations Agreement, and will,
to the extent appropriate, enter into joint defense or common interest agreements.
Each Party will bear its own costs of participating in the defense of this Drought
Response Operations Agreement under this Paragraph.
17. Counterparts: This Drought Response Operations Agreement may be executed in
counterparts, each of which shall be an original and all of which, together, shall
constitute only one Drought Response Operations Agreement.
IN WITNESS WHEREOF, the Parties hereto have executed this Drought Response
Operations Agreement on the day and year written above.

[INSERT SIGNATURES]
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AGREEMENT REGARDING STORAGE AT COLORADO RIVER STORAGE PROJECT ACT RESERVOIRS
UNDER AN UPPER BASIN DEMAND MANAGEMENT PROGRAM

I.

INTRODUCTION

The Upper Colorado River Division States of Colorado, New Mexico, Utah, and Wyoming
(“Upper Division States”) through the Upper Colorado River Commission (“Commission”), and
the Secretary of the Interior (“Secretary”), collectively referred to as the Parties, hereby enter
into this Agreement Regarding Storage at Colorado River Storage Project Act Reservoirs Under
an Upper Basin Demand Management Program (“Demand Management Storage Agreement”),
this ______day of __________, 201__ to secure storage capacity at Initial Units authorized
under the Colorado River Storage Project Act (“CRSPA”) pursuant to an operational Upper
Basin Demand Management Program, if finalized and approved in the future. The Secretary
may delegate his or her duties under this Demand Management Storage Agreement to the
Bureau of Reclamation (“Reclamation”).
A. Recitals
1. Since 2000, the Colorado River Basin has experienced drought conditions that have
contributed to decreased water supplies at key Colorado River reservoirs and
increased uncertainty regarding water availability to sustain existing uses
throughout the Basin.
2. The Parties have worked together and with the Lower Colorado River Division States
of Arizona, California and Nevada (“Lower Division States”), relevant federal
agencies and interested stakeholders to identify and develop a Drought Contingency
Plan that will help minimize and mitigate the risks associated with drought in the
Upper Basin. This Demand Management Storage Agreement is one element of that
Plan.
3. For purposes of this Demand Management Storage Agreement, the Upper Basin
Drought Contingency Plan includes exploring the feasibility of developing and
implementing a “Demand Management” Program in the Upper Basin.
4. The purpose of an Upper Basin Demand Management Program will be to
temporarily reduce Consumptive Uses in the Upper Basin or augment supplies with
Imported Water, if needed in times of drought, to help assure continued compliance
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with Article III of the Colorado River Compact without impairing the right to exercise
existing Upper Basin water rights in the future.
5. The Parties have learned through investigating aspects of demand management that
no Upper Basin Demand Management Program is likely to conserve enough water in
any single year to help assure continued compliance with the Colorado River
Compact during extended drought conditions. The Parties, therefore, recognize that
an Upper Basin Demand Management Program will require the ability to store
conserved water over multiple years.
6. The Parties acknowledge that securing the authorization for storage capacity for a
Demand Management Program in the Upper Basin does not certify, warrant or
otherwise guarantee the development and implementation of such a Program, nor
does it predetermine the type of any Program that may be adopted in the future.
However, the Parties understand that without securing the authorization for storage
capacity at the CRSPA Initial Units for a Demand Management Program,
investigation regarding the feasibility into development and implementation of such
a program is likely unwarranted.
B. Intent
Through this Demand Management Storage Agreement, the Parties intend to:
1. Secure the authorization for storage capacity at CRSPA Initial Units to preserve the
Parties’ ability to explore the feasibility and development of an Upper Basin Demand
Management Program, and implement such a program if it is finalized;
2. Agree upon the minimum conditions under which the authorized storage capacity
will be available for an Upper Basin Demand Management Program; and
3. Promote communication, coordination and cooperation among themselves to
provide additional certainty in Colorado River water management and to remove
causes of future controversy.
II.

AUTHORIZATION

Upon approval of this Demand Management Storage Agreement by the Congress of the United
States and full execution by the Parties, the Secretary is authorized to make Unfilled Storage
Capacity at the CRSPA Initial Units available for use by the Upper Division States, through the
Commission, at no charge and in accordance with the terms of this Demand Management
Storage Agreement. The Secretary shall make such storage capacity available provided that the
Commission requests use of the storage capacity for the purpose of storing water conserved as
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part of an Upper Basin Demand Management Program. The authorization in this Section II shall
not expire, and shall survive the termination of this Demand Management Storage Agreement.
III.

AGREEMENT

In consideration of the above and the mutual covenants contained herein, and other good and
valuable consideration, the receipt and sufficiency of which is hereby acknowledged, the Parties
agree as follows:
1. Definitions
For purposes of this Demand Management Storage Agreement, the following definitions
shall apply:
1.
2.
3.

4.

5.

6.

7.

3

“Colorado River Basin” shall have the same meaning as defined in the 1922 Colorado
River Compact and the 1948 Upper Colorado River Basin Compact.
“Colorado River System” shall have the same meaning as defined in the 1922
Colorado River Compact and the 1948 Upper Colorado River Basin Compact.
“Consumptive Use” means the depletion of water for domestic and agricultural
beneficial uses as those terms are defined and referred to in the 1922 Colorado
River Compact. For purposes of this definition, Consumptive Use also includes the
full amount of water: (i) consumed in association with the production of electrical
power other than hydropower; and (ii) diverted from the Upper Colorado River
System for which there are no return flows to that system, including, for example,
diversions outside the natural Colorado River watershed.
“CRSPA Initial Units” refers to Glen Canyon Dam, Flaming Gorge, Curecanti (the
“Aspinall Unit”), and Navajo Reservoir as authorized under the 1956 Colorado River
Storage Project Act.
“Effective Date” means the date that all of the Commissioners to the Upper
Colorado River Commission and the Secretary sign this Demand Management
Storage Agreement.
“Imported Water” means water introduced to the Upper Colorado River System
from outside the Colorado River System for the specific purpose of augmenting the
supplies available for, or storing water as part of, an Upper Basin Demand
Management Program. Such Imported Water need not have been previously
consumptively used in its basin of origin.
“Unfilled Storage Capacity” means the storage space available at a given CRSPA
Initial Unit after satisfying the legal storage obligations applicable to that Unit,
consistent with applicable water rights administration requirements and decrees.
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8.

“Upper Basin” shall refer to the Upper Colorado River Basin and have the same
meaning as defined in the 1922 Colorado River Compact and the 1948 Upper
Colorado River Basin Compact.
9. “Upper Basin Demand Management Program” refers to a program approved by the
Upper Colorado River Commission consistent with this Demand Management
Storage Agreement to reduce Consumptive Uses or augment water supplies with
Imported Water, if needed, to help assure compliance with Article III of the Colorado
River Compact without impairing the right to exercise any existing Upper Basin
water rights in the future.
10. “Upper Colorado River System” means the Colorado River System within the Upper
Basin.
11. “Verification” means the confirmation of the actual volume of Consumptive Use that
is conserved, or Imported Water that is introduced, conveyed to and stored in a
CRSPA Initial Unit under an Upper Basin Demand Management Program.
2. Upper Basin Demand Management Program
The Upper Division States, through the Commission, shall have access to the Unfilled
Storage Capacity authorized in Section II, supra, only upon development and approval of an
Upper Basin Demand Management Program. In developing and approving such a program,
the following conditions and requirements, at a minimum, must be satisfied:
1. Feasibility: The Upper Division States, through the Commission, must investigate the
feasibility of developing and implementing a Demand Management Program within
the Upper Colorado River Basin, and reach consensus on, among other things:
a. Verification of and accounting for the actual volume of conserved Consumptive
Use;
b. Conveyance of the conserved Consumptive Use to appropriate destinations, and
accounting for associated conveyance losses;
c. Providing for storage at and release from the CRSPA Initial Units of any
conserved Consumptive Use;
d. Administration of a Demand Management Program;
e. Funding of a Demand Management Program; and
f. Compliance with federal and state laws within each Upper Division State.
2. Program Development: If the Upper Division States, through the Commission, agree
that an Upper Basin Demand Management Program is feasible and pursue
development of a program, it must include, at a minimum, the following water
conservation, storage and release considerations:
a. Water conserved shall only be recognized as part of any Upper Basin Demand
Management Program if:
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i.

The source of conserved water is Upper Colorado River System water, or
water that has been imported into the Upper Colorado River System from
outside the Colorado River System;
ii. The water is conserved, stored and released for the specific purpose of
helping the Upper Division States assure continued compliance with Article
III of the Colorado River Compact;
iii. For Upper Colorado River System water, the water must have been
beneficially and consumptively used under existing water rights prior to
being conserved as part of a Demand Management Program;
iv. For Upper Colorado River System water, the water must have been
physically available for diversion in the year it was conserved, and would
have been beneficially and consumptively used within a state or states of
the Upper Division but for the conservation for the benefit of a Demand
Management Program; and
v. The conserved or Imported Water has arrived at a CRSPA Initial Unit after
accounting for any conveyance and associated losses.
b. Any conserved water or Imported Water to be stored in a CRSPA Initial Unit for
the purposes of an Upper Basin Demand Management Program shall be subject
to:
i.
Assessment of its proportionate share of evaporation during storage;
ii.
Available Unfilled Storage Capacity;
iii.
An annual creation limitation at the CRSPA Initial Units combined, which
volume shall be determined as part of the feasibility investigation;
iv.
A maximum combined storage limitation of 500,000 acre-feet at the
CRSPA Initial Units;
v.
Reduction, in any year in which water flows over or through the spillway
at Glen Canyon Dam, by the amount of that flow on an acre-foot for acrefoot basis up to the full amount of water stored under a Demand
Management Program; and
vi.
Annual Verification by the Upper Division States, through the Commission,
and the Secretary of the volume of conserved water created, conveyed,
and stored at the CRSPA Initial Units.
c. Any conserved water stored and released from a CRSPA Initial Unit under a
Demand Management Program shall:
i.
Be accounted for consistent with the provisions in Sections III.B.2.b and
this Section III.B.2.c until 2057.
ii.
Through the year 2057, not be released or cause a different release from
Lake Powell than would have otherwise occurred under the 2007 Interim
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Guidelines or post 2026 operational rules. This provision shall survive
termination of this Demand Management Storage Agreement through
2057; and
iii.
Be subject to release from any of the CRSPA Initial Units only at the
request of the Commission to help assure continued compliance with
Article III of the Colorado River Compact. This provision shall survive
termination of this Demand Management Storage Agreement through
2057.
3. Program Approval: The following findings, agreement, consultation, and approvals
must be made before any Demand Management Program can be finalized and made
operational in the Upper Basin:
a. Commission Findings: The Commission must make findings that demand
management activities are necessary to help assure continued compliance with
Article III of the Colorado River Compact;
b. Agreement and Consultation: The Upper Division States, through the
Commission, and the Secretary must enter into agreement(s) on the
methodology, process and documentation for Verification and accounting for the
creation, conveyance, and storage of conserved water to be stored in and
released from a CRSPA Initial Unit as part of a Demand Management Program.
Before entering into such agreement(s), the Commission and Secretary must
consult with the Lower Division States using the consensus-based approach as
agreed to in the Agreement Concerning Colorado River Drought Contingency
Management and Operations (“Companion Agreement”);
c. Commission Approval: The Commission must approve the Demand Management
Program; and
d. State Approval: In addition to Commission approval, each Upper Division State,
acting through its Commission representative, must approve the Demand
Management Program.
4. Considerations - Post-2025: A position has not been formally expressed regarding
implementation of an Upper Basin Demand Management Program after 2025. The
Parties acknowledge and expect that operation and implementation of an Upper
Basin Demand Management Program following the Term of this Demand
Management Storage Agreement will be informed by and considered as part of the
Secretary’s formal review to evaluate the effectiveness of the 2007 Interim
Guidelines in consultation with the seven Colorado River Basin States, which is
scheduled to begin no later than December 31, 2020. (See Section XI.G.7.D of 2007
Interim Guidelines).
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The Upper Division States and the Commission also acknowledge and expect that, at
a minimum, any Upper Basin Demand Management Program implemented after
2025 would include the terms for feasibility and program development set forth in
Section III.B.1 and III.B.2.a of this Demand Management Storage Agreement as well
as the findings and approval provisions set forth herein.
3. Term
This Demand Management Storage Agreement will remain in effect from the Effective Date
through December 31, 2025 (through preparation of the 2026 Annual Operating Plan)
except for those provisions that survive termination of this Demand Management Storage
Agreement.
4. Additional Provisions
1. No Waiver: The failure of any Party to enforce a provision of this Demand Management
Storage Agreement shall not be deemed to constitute a waiver of that provision.
2. No Precedent: Except for the Authorization provided in Section II of this Demand
Management Storage Agreement, the Parties represent and agree that nothing in this
Demand Management Storage Agreement establishes or acts as precedent for any
future agreement or undertaking. In particular, this Demand Management Storage
Agreement shall not be interpreted or construed as establishing a precedent for
employing the operational tools contemplated in this Demand Management Storage
Agreement. The Parties hereby affirm the entitlement and right of each State under
existing law to use and develop the water of the Colorado River System.
Notwithstanding anything in this Demand Management Storage Agreement to the
contrary, this provision shall survive termination of this Demand Management Storage
Agreement.
3. Reservation of Rights: Except as expressly provided herein, the Parties reserve, and
nothing in this Demand Management Storage Agreement shall be deemed to diminish
or waive, any and all rights , including any claims or defenses, they may have as of the
date hereof or as may accrue after the term hereof, under any existing federal or state
law, including without limitation the Colorado River Compact, the Boulder Canyon
Project Act, the Upper Colorado River Basin Compact, the 1944 Water Treaty, the
Consolidated Decree of the Supreme Court in Arizona v. California, the Colorado River
Storage Project Act, the Colorado River Basin Project Act.
4. Uncontrollable Forces: No Party shall be considered to be in default in the
performance of any of its obligations under this Demand Management Storage
Agreement when a failure of performance shall be due to any cause beyond the control
of the Party affected, including but not limited to, facilities failure, flood, earthquake,
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5.

6.

7.

8.
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storm, lightning, fire, epidemic, war, riot, civil disturbance, labor disturbance, sabotage,
and restraint by court or public authority which by exercise of due diligence and
foresight such Party could not have reasonably expected to avoid. A Party rendered
unable to fulfill any of its obligations under this Demand Management Storage
Agreement by reason of an Uncontrollable Force shall give prompt written notice of
such Uncontrollable Force to the other Parties and shall exercise due diligence to
remove such inability with all reasonable dispatch.
Representations and Warranties: Each Party warrants and represents to each of the
other Parties, as a material inducement to enter into this Demand Management
Storage Agreement, the following:
a. The Party has all legal power and authority to enter into this Demand
Management Storage Agreement and to perform its obligations hereunder on
the terms set forth in this Demand Management Storage Agreement, and the
execution and delivery hereof by each Party and the performance by each Party
of its obligations hereunder shall not violate or constitute an event of default
under the terms or provisions of any agreement, document, or instrument to
which each of the Parties is a party or by which each Party is bound.
b. The individual executing this Demand Management Storage Agreement on behalf
of the Party has the full power and authority to bind the Party he or she
represents to the terms of this Demand Management Storage Agreement.
c. This Demand Management Storage Agreement constitutes a valid and binding
agreement of each Party, enforceable against each Party in accordance with its
terms.
Governing Law: This Demand Management Storage Agreement shall be interpreted,
governed by, and construed under applicable Federal law. To the extent permissible
under the Federal Rules of Civil Procedure and other applicable Federal authority, venue
for adjudication of any disputes under this Demand Management Storage Agreement
shall be in an appropriate Federal court within the Upper Basin.
Successors and Assigns: The provisions of this Demand Management Storage Agreement
shall apply to and bind the successors and assigns of the Parties, but no assignment or
transfer of this Demand Management Storage Agreement or any right or interest herein
shall be valid until consented to in writing by all Parties, which consent shall not be
unreasonably withheld.
Amendments or Modifications: Section II of this Demand Management Storage
Agreement cannot be modified without a subsequent act of Congress. The remainder of
this Demand Management Storage Agreement may be amended or modified, but only
by the written agreement of the Parties after consultation among the Parties and the
Lower Division States as set forth in Paragraph I of the Companion Agreement.
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9. Drafting Considerations: Each Party and its counsel have participated fully in the
drafting, review, and revision of this Demand Management Storage Agreement, each of
whom is sophisticated in the matters to which this Demand Management Storage
Agreement pertains, and no one Party shall be considered to have drafted this Demand
Management Storage Agreement.
10. Notices: All notices and requests required or allowed under the terms of this Demand
Management Storage Agreement shall be in writing and shall be sent via electronic mail
and mailed first class postage paid to the following entities at the following addresses:
[INSERT CONTACT INFORMATION:]
A Party may change its address by giving the other Parties notice of the change in
writing.
11. No Third Party Beneficiaries: This Demand Management Storage Agreement and any
agreements made or actions taken pursuant hereto are made solely for the benefit of
the Parties. No Party to this Demand Management Storage Agreement intends for this
Demand Management Storage Agreement to confer any benefit upon any person or
entity not a signatory upon a theory of third-party beneficiary or otherwise.
12. Resolution of Claims or Controversies: The Parties recognize that judicial or
administrative proceedings are not preferred alternatives to the resolution of claims or
controversies concerning the Law of the River. In furtherance of this Demand
Management Storage Agreement, the Parties desire to avoid judicial or administrative
proceedings, and agree to pursue a consultative approach to the resolution of any claim
or controversy. If any Party becomes concerned that there may be a claim or
controversy under this Demand Management Storage Agreement or, specific to the
Secretary, Section 601 of the Colorado River Basin Project Act of 1968 (43 U.S.C. § 1551),
and all applicable rules and regulations promulgated thereunder, such Party shall notify
all other Parties in writing, and shall in good faith meet to resolve such claim or
controversy by mutual agreement prior to initiating any judicial or administrative
proceeding. No Party shall initiate any judicial or administrative proceeding arising out
of this Demand Management Storage Agreement against any other Party, and no claim
hereunder shall be ripe, until such consultation has been completed. Notwithstanding
any other provision of this Demand Management Storage Agreement, this Paragraph
shall survive the termination or expiration of this Demand Management Storage
Agreement.
13. Joint Defense Against Third-Party Claims: The Parties have certain common, closely
parallel, or identical interests in supporting, preserving, and defending this Demand
Management Storage Agreement. The nature of this interest and the relationship
9
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among the Parties present common legal and factual issues and a mutuality of interests.
Because of these common interests, the Parties will mutually benefit from an exchange
of information relating to the support, preservation, and defense of this Demand
Management Storage Agreement, as well as from the coordinated investigation and
preparation for discussion of such interests. In furtherance thereof, in the event of any
challenge by a third party to this Demand Management Storage Agreement, the Parties
will proceed with reasonable diligence and use best efforts to support and defend the
Demand Management Storage Agreement in any lawsuit or administrative proceeding
challenging the legality, validity or enforceability of any term of this Demand
Management Storage Agreement, and will, to the extent appropriate, enter into joint
defense or common interest agreements. Each Party will bear its own costs of
participating in the defense of this Demand Management Storage Agreement under this
Paragraph.
14. Counterparts: This Demand Management Storage Agreement may be executed in
counterparts, each of which shall be an original and all of which, together, shall
constitute only one Demand Management Storage Agreement.
IN WITNESS WHEREOF, the Parties hereto have executed this Demand Management Storage
Agreement on the day and year written above.
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LOWER BASIN DROUGHT CONTINGENCY PLAN AGREEMENT

This LOWER BASIN DROUGHT CONTINGENCY PLAN AGREEMENT (“LB DCP Agreement”) is
made and entered into this _____ day of ____________, 2018, by and between the UNITED
STATES OF AMERICA (“United States”), represented by the Secretary of the Interior (“Secretary”)
and acting through the officer executing this LB DCP Agreement, [certain entities in ARIZONA],
[certain entities in CALIFORNIA], the COLORADO RIVER COMMISSION OF NEVADA, an agency of
the State of Nevada (“CRCN”), and the SOUTHERN NEVADA WATER AUTHORITY a political
subdivision of the State of Nevada (“SNWA”), each of which is at times referred to individually as
“Party” or collectively as “Parties”, pursuant to the Act of Congress approved June 17, 1902 (32
Stat. 388), designated the Reclamation Act, and acts amendatory thereof or supplementary
thereto; the Act of January 12, 1927 (44 Stat. 957, 43 U.S.C §397a); the Act of December 21, 1928
(45 Stat.1057), designated the Boulder Canyon Project Act; and the Act of September 30, 1968
(82 Stat. 885), designated the Colorado River Basin Project Act, all of which acts are part of the
body of law commonly known and referred to as Federal Reclamation law.
RECITALS
A.

WHEREAS, as a result of actual operating experience subsequent to the adoption

of the 2007 Colorado River Interim Guidelines for Lower Basin Shortages and the Coordinated
Operations for Lake Powell and Lake Mead (“2007 Interim Guidelines”), as well as emerging
scientific information regarding the increasing variability and anticipated decline in Colorado
River flow volumes, the Parties recognize and acknowledge that entities that rely on the Colorado
River as a water source face increased individual and collective risk of temporary or prolonged
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interruptions in water supplies, with associated adverse impacts on the society, environment and
economy of the southwestern United States.
B.

WHEREAS, the Parties recognize that for decades dating back to 1970, reliance on

pragmatic and cooperative Colorado River operational strategies has proven more durable,
adaptable, and effective than approaches that would rely exclusively on a determination of
precise legal rights and obligations. This approach has also served to avoid destabilizing inter- or
multi-state litigation, thereby preserving operational flexibility to respond to changing conditions
and societal concerns.
C.

WHEREAS, the parties recognize the need to develop and test, on an interim basis,

additional operational tools through December 31, 2025 (through preparation of the 2026
Annual Operating Plan for Colorado River reservoirs developed by the Secretary to implement
the Criteria for Coordinated Long-Range Operation of Colorado River Reservoirs Pursuant to the
Colorado River Basin Project Act of September 30, 1968), to address and reduce the likelihood of
the continued decline of the elevation of Lake Mead.
D.

WHEREAS, the Parties, in consultation with the States of Colorado, New Mexico,

Utah, and Wyoming, and stakeholders throughout the Colorado River Basin, have developed the
Lower Basin Drought Contingency Operations (“LBOps”) attached hereto as Exhibit “1” and
incorporated herein by this reference, which, among other things, provides for the storage of
water in Lake Mead under varying conditions, and incentivizes the creation and storage in Lake
Mead of Intentionally Created Surplus (“ICS”) under the 2007 Interim Guidelines.
E.

AND WHEREAS, for their individual and mutual benefit, the Parties make the

commitments set forth herein recognizing the individual and collective harm that could occur
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from prolonged interruptions in Lower Basin water supplies from the Colorado River.
AGREEMENT
NOW, THEREFORE, in consideration of the mutual promises set forth herein, and other
valuable consideration, the receipt and sufficiency of which is hereby acknowledged, the Parties
agree as follows:
1.

Definitions. Terms defined in the LBOps or 2007 Interim Guidelines have the same

meaning when used in this LB DCP Agreement.
2.

Term. This LB DCP Agreement shall commence on ____________and terminate

on the later of (i) December 31, 2026; or (ii) the date on which all ICS Accounts and DCP ICS
Accounts are reduced to zero (in either case, the “Term”).
3.

Agreements of the Secretary. Subject to applicable law, including the availability

of appropriations:
a.

Implementation of LBOps. Beginning on the Effective Date of the LBOps,

the Secretary shall perform those Secretarial actions required in the attached LBOps.
b.

Development of Colorado River System Water. The Secretary will take

affirmative actions to implement Lower Basin programs designed to create or conserve
100,000 acre-feet per annum or more of Colorado River System water to contribute to
conservation of water supplies in Lake Mead and other Colorado River reservoirs in the
Lower Basin. Prior to implementing affirmative actions pursuant to this Section, the
Secretary will meet and confer with the other Parties. The other Parties hereto shall not
request delivery of, and the Secretary shall not deliver to any Party or Contractor, the
volumes of Colorado River System water conserved through programs implemented by
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the Secretary under this Section. For informational purposes, there are a number of
Lower Basin system efficiency activities/projects that the Secretary may undertake in
fulfillment of this commitment.
c.

Additional Appropriations. The Secretary will explore mechanisms to

arrange for additional appropriations or other funding mechanisms to assist the Parties
in taking additional Lower Basin drought response actions in a manner consistent with
the goals of this LB DCP Agreement.
4.

Agreements of the non-federal Parties.
a.

Intra-State DCP Agreements. Prior to or concurrent with the execution of

this LB DCP Agreement, the non-federal Parties shall enter into and implement Intra-State
DCP Agreements as necessary to carry out the obligations of the non-federal Parties in
the LBOps and enable the Secretary to perform the Secretarial actions required in the
LBOps.
b.

ICS. The non-federal Parties agree that no Party or Contractor may claim

as surplus under Article II.B.6 of the Consolidated Decree any DCP ICS created under the
LBOps. Notwithstanding any contrary provisions in existing Lower Basin ICS agreements
dated December 13, 2007; November 20, 2012; and September 21, 2017, ICS shall be
available according to the terms and conditions of the LBOps.
c.

Implementation of LBOps. Beginning on the Effective Date of the LBOps,

the non-federal Parties shall perform those actions necessary to fulfill the requirements
of the LBOps, including, without limitation, the obligation to make DCP Contributions as
and when required.
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Future ICS Exhibits. Each of the Parties to the 2007 Lower Basin

d.

Intentionally Created Surplus Agreement (“ICS Agreement”) agrees to consider and
approve or reject any newly proposed or amended exhibit to the ICS Agreement within
120 days of the proposal. If a party rejects the exhibit, that party shall provide a
meaningful explanation of the basis for its rejection.
Sharing Agreement. Concurrently with the execution of this LBDCP

e.

Agreement, certain Parties are executing the DCP Contributions and ICS Accumulation
Limits Sharing Agreement, which provides:
i.

Pursuant to Section IV(C) of the LBOps, SNWA and CRCN shall make up to
50,000 acre-feet of ICS accumulation space available for use by
Contractors in Arizona under the conditions described therein; and

ii. Pursuant to Section IV(C) of the LBOps, Metropolitan shall make up to
50,000 acre-feet of ICS accumulation space available for use by
Contractors in Arizona under the conditions described therein.
5.

Additional Provisions.
a.

No Waiver. The failure of any Party to enforce a provision of this LB DCP

Agreement shall not be deemed to constitute a waiver of that provision.
b.

No Precedent. This LB DCP Agreement does not establish or act as

precedent for any future agreement or undertaking.
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c.

Reservation of Rights. Except as expressly provided herein or in the

LBOps, nothing in this LB DCP Agreement or the LBOps shall be deemed to diminish or
waive the rights of any Party under Federal Reclamation Law, the Law of the River (as
defined in the Agreement Concerning Colorado River Drought Contingency Management
and Operations (“Companion Agreement”)), or under any other state, federal, or local
law.
d.

Actual Operating Experience.

Adoption of the additional provisions

related to ICS in the LBOps does not preclude exploration of additional provisions for
operational flexibility during the Interim Period in light of actual operating experience.
e.

Uncontrollable Forces. No Party shall be considered to be in default in the

performance of any of its obligations under this LB DCP Agreement when a failure of
performance shall be due to any cause beyond the control of the Party affected, including
but not limited to, facilities failure, flood, earthquake, storm, lightning, fire, epidemic,
war, riot, civil disturbance, labor disturbance, sabotage, and restraint by court or public
authority which by exercise of due diligence and foresight such Party could not have
reasonably expected to avoid. A Party rendered unable to fulfill any of its obligations
under this LB DCP Agreement by reason of an Uncontrollable Force shall give prompt
written notice of such act to the other Parties and shall exercise due diligence to remove
such inability with all reasonable dispatch.
f.

Representations and Warranties. Each Party warrants and represents to

each of the other Parties, as a material inducement to enter into this LB DCP Agreement
and not as a mere recital, the following:
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1.

The Party has all legal power and authority to enter into this LB DCP

Agreement and to perform its obligations hereunder on the terms set forth in this
LB DCP Agreement, and the execution and delivery hereof by each Party and the
performance by each Party of its obligations hereunder shall not violate or
constitute an event of default under the terms or provisions of any agreement,
document, or instrument to which each of the Parties is a Party or by which each
Party is bound.
2.

The individual executing this LB DCP Agreement on behalf of the

Party has the full power and authority to bind the Party he or she represents to
the terms of this LB DCP Agreement.
3.

This LB DCP Agreement constitutes a valid and binding agreement

of each Party, enforceable against each Party in accordance with its terms.
4.

The Party is authorized by, and has undertaken all prerequisite

actions required by, applicable Federal and State laws and regulations to perform
the obligations and exercise the rights contemplated herein.
g.

Governing Law. This LB DCP Agreement shall be interpreted, governed by,

and construed under applicable Federal law. To the extent permissible under the Federal
Rules of Civil Procedure and other applicable Federal authority, venue for adjudication of
any disputes under this LB DCP Agreement shall be in an appropriate Federal court.
h.

Successors and Assigns. The provisions of this LB DCP Agreement shall

apply to and bind the successors and assigns of the Parties, but no assignment or transfer
of this LB DCP Agreement or any right or interest herein shall be valid until consented to
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in writing by all Parties, which consent shall not be unreasonably withheld.
i.

Amendments and Modifications. This LB DCP Agreement may be

amended or modified, but only by the written agreement of the Parties after consultation
as set forth in Paragraph I of the Companion Agreement..
j.

Drafting Considerations. Each Party and its counsel have participated fully

in the drafting, review, and revision of this LB DCP Agreement, each of whom is
sophisticated in the matters to which this LB DCP Agreement pertains, and no one Party
shall be considered to have drafted this LB DCP Agreement.
k.

Notices. All notices and requests required or allowed under the terms of

this LB DCP Agreement shall be in writing and shall be mailed first class postage paid to
the following entities at the following addresses:
RECLAMATION:
Regional Director
Lower Colorado Region
Attention: LC-1000
500 Fir Street
Boulder City, NV 89005
[INSERT OTHERS]
A Party may change its address by giving the other Parties notice of the change in writing.
l.

No Third Party Beneficiaries. This LB DCP Agreement and any agreements

made or actions taken pursuant hereto are made solely for the benefit of the Parties. No
Party to this LB DCP Agreement intends for this LB DCP Agreement to confer any benefit
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upon any person or entity not a signatory upon a theory of third-party beneficiary or
otherwise.
m.

Resolution of Claims or Controversies. The Parties recognize that judicial

or administrative proceedings are not preferred alternatives to the resolution of claims
or controversies concerning the Law of the River.

In furtherance of this LB DCP

Agreement, the Parties desire to avoid judicial or administrative proceedings, and agree
to pursue a consultative approach to the resolution of any claim or controversy. If any
Party becomes concerned that there may be a claim or controversy under this LB DCP
Agreement or, specific to the Secretary, Section 601 of the Colorado River Basin Project
Act of 1968 (43 U.S.C. § 1551), and all applicable rules and regulations promulgated
thereunder, such party shall notify all other Parties in writing, and the non-federal Parties
shall in good faith meet to resolve such claim or controversy by mutual agreement prior
to initiating any judicial or administrative proceeding. No non-federal Party shall initiate
any judicial or administrative proceeding arising out of this LB DCP Agreement against any
other Party, and no claim hereunder shall be ripe, until such consultation has been
completed. Notwithstanding any other provision of this LB DCP Agreement, this Section
5.m shall survive for a period of five (5) years following the expiration of this LB DCP
Agreement.
n.

Joint Defense Against Third-Party Claims.

The Parties have certain

common, closely parallel, or identical interests in supporting, preserving, and defending
the LBOps and this LB DCP Agreement. The nature of this interest and the relationship
among the Parties present common legal and factual issues and a mutuality of interests.
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Because of these common interests, the Parties will mutually benefit from an exchange
of information relating to the support, preservation, and defense of the LBOps and this
LB DCP Agreement, as well as from the coordinated investigation and preparation for
discussion of such interests. In furtherance thereof, in the event of any challenge by a
third party to the LBOps or this LB DCP Agreement, the Parties will proceed with
reasonable diligence and use best efforts to support and defend the LBOps and this LB
DCP Agreement in any lawsuit or administrative proceeding challenging the legality,
validity or enforceability of any term of the LBOps or this LB DCP Agreement, and will, to
the extent appropriate, enter into joint defense or common interest agreements. Each
Party will bear its own costs of participating in the defense of the LBOps and this LB DCP
Agreement under this Section 5.n.
o.

Counterparts. This LB DCP Agreement may be executed in counterparts,

each of which shall be an original and all of which, together, shall constitute only one LB
DCP Agreement.
p.

The Parties are hereby notified of A.R.S. section 38-511.

IN WITNESS WHEREOF, the Parties hereto have executed this LB DCP Agreement on the
day and year written above.
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Exhibit 1 to the Lower Basin Drought Contingency Plan Agreement
LOWER BASIN DROUGHT CONTINGENCY OPERATIONS
I.

Relationship to 2007 Interim Guidelines and Implementing Agreements
These Lower Basin Drought Contingency Operations (LBOps) shall, in addition to the
2007 Colorado River Interim Guidelines for Lower Basin Shortages and the
Coordinated Operations for Lake Powell and Lake Mead (2007 Interim Guidelines) and
the Implementing Agreements accompanying the 2007 Interim Guidelines, govern the
operation of Lake Mead for the various periods set forth herein and as otherwise set
forth in the 2007 Interim Guidelines. Terms defined in Section XI.F. of the 2007
Interim Guidelines shall have the same meaning when used in these LBOps. In the
event of any inconsistency between the provisions of the 2007 Interim Guidelines and
Implementing Agreements on the one hand, and these LBOps on the other, the
provisions of these LBOps shall control; provided, however, that nothing herein shall
be construed to impact the implementation of coordinated operations of Lakes Powell
and Mead during the Interim Period as set forth in Section XI.G.6 of the 2007 Interim
Guidelines.

II.

Definitions
“Binational ICS” shall mean Binational Intentionally Created Surplus as that term is
used in the Interim Operating Agreements for Minutes 319 and 323 to the 1944
Mexican Water Treaty.
“Creation of Non-ICS Water” under these LBOps occurs when, and to the extent, the
amount of Colorado River water available for use by a state in a given Year under
Article II(B) of the Consolidated Decree (after adjustments for reductions, Developed
Shortage Supply creation or delivery, and ICS creation or delivery under the 2007
Interim Guidelines), exceeds the amount of Colorado River mainstream water
consumptively used by that state in such Year. Such water shall not be DCP ICS.
“DCP Contributions” shall mean those contributions benefiting Lake Mead through
any of the following:
• Conversion of existing Extraordinary Conservation ICS to DCP ICS
• Conversion of Extraordinary Conservation, System Efficiency, or Binational
ICS created after the effective date of these LBOps to DCP ICS
• Simultaneous creation and conversion of Extraordinary Conservation,
System Efficiency, or Binational ICS to DCP ICS
• Creation of Non-ICS Water
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“DCP ICS” shall mean Intentionally Created Surplus converted from Extraordinary
Conservation ICS, System Efficiency ICS, or Binational ICS as set forth in these LBOps.
Reductions in Colorado River water available to a state pursuant to Section XI.G.2.D. of
the 2007 Interim Guidelines shall not constitute DCP ICS.
“DCP ICS Account” shall mean records established by the Secretary regarding DCP ICS.
“Effective Date” means ___________________________________________.
“Intra-State DCP Agreements” means agreements among, as appropriate, a Lower
Division State, Contractors, Tribes and local government entities within such state setting
forth the relative rights and obligations among Contractors within the state regarding DCP
Contributions.
III.

Operational Provisions
A. Reservoir Elevation Projections
In making projections of Lake Mead water surface elevations as required
throughout these LBOps, the Secretary shall use the Bureau of Reclamation’s
August 24-Month Study for the most probable inflows unless expressly
provided otherwise herein.
B. DCP Contributions
In addition to any reductions provided in Section XI.G.2.D. of the 2007 Interim
Guidelines, from the Effective Date of these LBOps through December 31,
2025 (through preparation of the 2026 AOP), and consistent with applicable
Intra-State DCP Agreements, the states of Arizona, California, and Nevada,
shall make DCP Contributions as follows:
1. Arizona
a. Lake Mead January 1 elevation projected to be above 1,045 feet and at or
below 1,090 feet
In Years when Lake Mead elevation is projected to be above 1,045 feet
and at or below 1,090 feet on January 1, the state of Arizona shall make
annual DCP Contributions in the total amount of 192,000 acre-feet.
b. Lake Mead January 1 elevation projected to be at or below 1,045 feet
In Years when Lake Mead elevation is projected to be at or below 1,045
feet on January 1, the state of Arizona shall make annual DCP
Contributions in the total amount of 240,000 acre-feet.
2. Nevada
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a. Lake Mead January 1 elevation projected to be above 1,045 feet and at or
below 1,090 feet
In Years when Lake Mead elevation is projected to be above 1,045 feet
and at or below 1,090 feet on January 1, the state of Nevada shall make
annual DCP Contributions in the total amount of 8,000 acre-feet.
b. Lake Mead January 1 elevation projected to be at or below 1,045 feet
In Years when Lake Mead elevation is projected to be at or below 1,045
feet on January 1, the state of Nevada shall make annual DCP
Contributions in the total amount of 10,000 acre-feet.
3. California
a. Lake Mead January 1 elevation projected to be above 1,040 feet and at or
below 1,045 feet
In Years when Lake Mead elevation is projected to be above 1,040 feet
and at or below 1,045 feet on January 1, the state of California shall
make annual DCP Contributions in the total amount of 200,000 acre-feet.
b. Lake Mead January 1 elevation projected to be above 1,035 feet and at or
below 1,040 feet
In Years when Lake Mead elevation is projected to be above 1,035 feet
and at or below 1,040 feet on January 1, the state of California shall
make annual DCP Contributions in the total amount of 250,000 acre-feet.
c. Lake Mead January 1 elevation projected to be above 1,030 feet and at or
below 1,035 feet
In Years when Lake Mead elevation is projected to be above 1,030 feet
and at or below 1,035 feet on January 1, the state of California shall
make annual DCP Contributions in the total amount of 300,000 acre-feet.
d. Lake Mead January 1 elevation projected to be at or below 1,030 feet
In Years when Lake Mead elevation is projected to be at or below 1,030
feet on January 1, the state of California shall make annual DCP
Contributions in the total amount of 350,000 acre-feet.
4. DCP Contributions for the benefit of another State
Contractors within one or more Lower Division States may make all or any
portion of the DCP Contributions required of another Lower Division State
under this Section III(B) or DCP ICS repayment as required under Section
III(F); provided
(i)
each of the Lower Division States and affected Contractors
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(ii)
(iii)

(iv)

agree to any such contribution(s) in writing consistent with
any applicable Intra-State DCP Agreements;
drafts of such agreements are provided to the Secretary and
the Upper Division States prior to any required board
authorizations;
DCP Contributions on behalf of another state through
conversion of ICS to DCP ICS shall accrue to the DCP ICS
Accounts of applicable Contractors in the contributing state
and not the state on whose behalf the contribution is made;
and
notwithstanding the foregoing subsection (iii), the volume of
any DCP ICS contributions made for the benefit of another
state shall count against the storage limit set forth in Section
IV(C) below and the ICS delivery limit set forth in Section IV(D)
below of the state on whose behalf the contribution is made
and not the contributing state.

C. Combined DCP Contributions and 2007 Interim Guidelines Shortages
For purposes of illustrating the combined DCP Contributions volumes set forth in
these LBOps and the shortages required under Section XI.G.2.D of the 2007 Interim
Guidelines, Table 1, below, combines the applicable volumes by elevation for each
state.
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Table 1 – DCP Contributions and 2007 Interim Guidelines Shortages by State
Projected
January 1
Lake Mead
Elevation
(feet msl)

At or below
1,090 and
above 1,075
At or below
1,075 and at
or above
1,050
Below 1,050
and above
1,045
At or below
1,045 and
above 1,040
At or below
1,040 and
above 1,035
At or below
1,035 and
above 1,030
At or below
1,030 and at
or above
1,025
Below 1,025

2007 Interim
Guidelines
Shortages

Combined Volumes
(2007 Interim Guidelines Shortages & DCP
Contributions)
Lower
Nevada
California
Arizona
Nevada California
Division
States Total
(thousand acre-feet)

DCP Contributions

Arizona

Nevada

Arizona

0

0

192

8

0

192

8

0

200

320

13

192

8

0

512

21

0

533

400

17

192

8

0

592

25

0

617

400

17

240

10

200

640

27

200

867

400

17

240

10

250

640

27

250

917

400

17

240

10

300

640

27

300

967

400

17

240

10

350

640

27

350

1,017

480

20

240

10

350

720

30

350

1,100

D. Water Deliveries/DCP Contributions
1. Process regarding DCP Contributions
In any year that DCP Contributions are required, the Secretary shall meet and
confer at least once each quarter with any Contractor that is required to make
DCP Contributions (as identified in Intra-State DCP Agreements) for the purpose of
ensuring that the best available information regarding DCP Contribution status
and the source of the DCP Contribution is available to both the Secretary and the
affected Contractor. The Secretary shall consult upon request with any other
Contractor regarding the implementation of DCP Contributions.
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2. Delivery Schedule Adjustments
The Secretary shall adjust as necessary any scheduled deliveries of Colorado River
water in a manner that ensures each state’s DCP Contributions are within 25,000
acre-feet of the amounts set forth in Section III.B by the end of the Year in which
such DCP Contributions are required. Such adjustments shall be in accordance
with any Intra-State DCP Agreements. Prior to making any delivery schedule
adjustment pursuant to this section, the Secretary shall provide the affected
Contractor the maximum practicable notice and an opportunity to meet and
confer with the Secretary.
3. DCP Contributions Not Surplus
The Secretary shall not release pursuant to Article II.B.6 of the Consolidated
Decree any DCP Contribution during the Year of the DCP Contribution.
E. DCP Contributions Accounting Matters
1. DCP Contributions
On an annual basis, the Secretary shall document and publish in its Accounting
Report pursuant to Article V of the Consolidated Decree, the amount of each of
the DCP Contributions made pursuant to these LBOps.
2. DCP ICS and System Benefit
a. In the annual Water Accounting Report the Secretary shall separately account
for and verify the creation and delivery of DCP ICS in a manner consistent with
Section XI.G.3.D. of the 2007 Interim Guidelines.
b. Any delivery of DCP ICS pursuant to Section III.F of these LBOps shall be limited
to amounts documented and published by the Secretary pursuant to this
Section III.E.2.
c. Beginning in 2027, and each Year thereafter, the Secretary shall diminish each
DCP ICS Account by three percent (3%) for the benefit of the Colorado River
system.
d. The provisions for DCP ICS accounting shall remain in effect through December
31, 2057, for any amounts remaining to be delivered on December 31, 2026.
3. Conversion of Excess DCP ICS to ICS
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In the event Lake Mead’s January 1 elevation in a given Year is higher than that
projected in the preceding August 24-Month Study, any DCP ICS creation that
would not have occurred in such Year if the DCP Contribution had been
determined based on Lake Mead’s actual January 1 elevation rather than a
projection will instead remain available as the type of ICS originally created to the
extent such volumes are the result of conservation actions consistent with Exhibits
A-___ of the Lower Colorado River Basin Intentionally Created Surplus
Forbearance Agreement and any subsequent Exhibits executed pursuant to the
2007 Interim Guidelines and these LBOps.
4. DCP Contribution Deficiency
Notwithstanding Section III.D.2, above, in the event that any final Water
Accounting Report indicates that a state’s DCP Contribution in any prior Year is
less than the exact amount required in Section III.B above, the state shall make
DCP Contributions in the amount of the deficiency during the Year in which such
final Water Accounting Report is published in addition to any DCP Contributions
required by Section III.B for that Year.
5. Cumulative DCP Contributions Accounting
If at any time the cumulative volume of DCP Contributions is greater than or equal
to 3.35 million acre-feet of contributions from Arizona, California and Nevada, the
Secretary shall separately account for all such volumes in excess of 3.35 million
acre-feet, and such volumes shall be available for delivery pursuant to Section III.F
notwithstanding Section IV.C, below.
F. Delivery of DCP ICS
1. Annual Limits
Delivery of DCP ICS pursuant to this Section III.F shall be combined with and
count toward the limitations on delivery of ICS set forth in Section XI.G.3.C.4 of
the 2007 Interim Guidelines .
2. Effective Period of Annual limits
The annual limitations on delivery set forth in Section III.F.1 above shall remain
in effect through December 31, 2057, for any amounts remaining to be
recovered on December 31, 2026.
3. Delivery of DCP ICS through December 31, 2026; repayment obligations
a. Lake Mead January 1 elevation projected to be above 1,110 feet
In Years when Lake Mead’s January 1 elevation is projected to be above
1,110 feet, the states of Arizona, California and Nevada shall be permitted
to schedule delivery of DCP ICS without any repayment obligation.

7

LBOps - Final Review Draft - 10.5.18

6504

b. Lake Mead January 1 elevation projected to be above 1,025 feet and at or
below 1,110 feet
In Years when Lake Mead’s January 1 elevation is projected to be above
1,025 feet and at or below 1,110 feet, the states of Arizona, California and
Nevada shall be permitted to have short-term access to existing DCP ICS
(adjusted to reflect any borrowing or repayment pursuant to this Section)
as reflected in the most recent final Water Accounting Report, with the
obligation that such volumes be repaid by December 31 of the Year
following delivery. If there are insufficient repayments, the Secretary shall
make appropriate delivery schedule adjustments consistent with Section
III.D.2 to ensure that DCP ICS delivered pursuant to this Section III.F.3.b is
fully and timely repaid.
c. Lake Mead January 1 elevation projected to be at or below 1025 feet
In Years when Lake Mead’s January 1 elevation is projected to be at or
below 1,025 feet, delivery of DCP ICS shall not be permitted.
4. Delivery of DCP ICS from January 1, 2027, through December 31, 2057;
repayment obligations
a. Lake Mead January 1 elevation projected to be above 1,110 feet
In Years when Lake Mead’s January 1 elevation is projected to be above
1,110 feet, the states of Arizona, California and Nevada shall be permitted
to schedule delivery of DCP ICS without any repayment obligation.
b. Lake Mead January 1 elevation projected to be above 1,075 and at or
below 1,110 feet
In Years when Lake Mead’s January 1 elevation is projected to be above
1,075 feet and at or below 1,110 feet, the states of Arizona, California and
Nevada may schedule delivery of DCP ICS and shall, not later than the
fourth Year following the Year in which the water was delivered, elect one
of the following repayment options:
1. Repay such quantities before or during the fifth Year following the Year
in which the water was delivered; or
2. Instruct the Secretary to reduce the DCP ICS Account from which the
water was borrowed by an additional twenty percent (20%) of the
amount borrowed before or during the fifth Year following the Year the
water was delivered.
In the event there is insufficient DCP ICS repaid under option 1, or
insufficient DCP ICS in the DCP ICS Account to make the adjustment
contemplated in option 2, the Secretary shall make appropriate delivery
schedule adjustments consistent with Section III.D.2 to ensure that DCP ICS
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delivered pursuant to this Section III.F.4.b is fully repaid by the end of the
fifth Year following the Year in which it was delivered.
c. Lake Mead January 1 elevation projected to be above 1,025 feet and at or
below 1,075 feet
In Years when Lake Mead’s January 1 elevation is projected to be above
1,025 feet and at or below 1,075 feet, the states of Arizona, California and
Nevada shall be permitted to have short-term access to existing DCP ICS
(adjusted to reflect any borrowing or repayment pursuant to this Section)
as reflected in the most recent final Water Accounting Report, with the
obligation to repay any such quantities by December 31 of the Year
following the Year in which the water was delivered. If there are insufficient
repayments, the Secretary shall make appropriate delivery schedule
adjustments consistent with Section III.D.2 to ensure that DCP ICS delivered
pursuant to this Section III.F.4.c is fully and timely repaid.
d. Lake Mead January 1 elevation projected to be at or below 1,025 feet
In Years when Lake Mead’s January 1 elevation is projected to be at or
below 1,025 feet, delivery of DCP ICS shall not be permitted.
5. No System Assessment for DCP ICS Repayments
There shall be no system assessment on the creation of any ICS for conversion
to DCP ICS as repayment pursuant to Sections III.F.3.b, III.F.4.b, and III.F.4.c
above..
IV.

Incentives for Enhanced Creation of Intentionally Created Surplus Benefitting Lake
Mead
A. Provisions Relating to System and Evaporation Assessments
1. Total assessed losses – existing Extraordinary Conservation ICS
The amount of Extraordinary Conservation ICS available as of the Effective
Date in each ICS Account maintained by the Secretary is provided in Table
2. On the Effective Date, the Secretary shall assess additional losses as
necessary such that the total assessed losses (including both system
assessments and evaporation) for all ICS set forth in Table 2 is ten percent
(10%). Through December 31, 2026, these volumes shall not be subject to
any further assessments for system or evaporation losses.
[insert table 2]
2. Total assessed losses – Extraordinary Conservation, Tributary, or
Imported ICS created after the Effective Date
There shall be a one-time deduction of ten percent (10%) of any
Extraordinary Conservation, Tributary, or Imported ICS created after the
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Effective Date. Through December 31, 2026, these volumes shall not be
subject to any further assessments for system or evaporation losses.
3. Replenishment Incentive
Notwithstanding Section IV.A.2above, there shall be no assessment made
upon the creation of Extraordinary Conservation ICS to the extent of the
volume of Extraordinary Conservation ICS delivered to the same
Contractor in the preceding Year.
4. Total assessed losses – System Efficiency ICS
System assessments and evaporation losses for System Efficiency projects
created after the Effective Date, if any, will be determined on a case-bycase basis through exhibits to forbearance agreements.
B. Creation Limits Flexibility Consultation
If one but not all of the Lower Division States reaches its annual Extraordinary
Conservation ICS creation limit as set forth in Section XI.G.3.B.4 of the 2007
Interim Guidelines, and if there remains a desire to create additional amounts
of Extraordinary Conservation ICS, the Secretary, provided there is no
objection by any Lower Division State not reaching its annual limit, may
authorize additional Extraordinary Conservation ICS creation within the total
annual limitation set forth in Section XI.G.3.B.4 of the 2007 Interim Guidelines
(625,000 acre-feet).
C. Storage Limits Augmentation and Sharing
The maximum total amount of Extraordinary Conservation ICS, Binational ICS,
and DCP ICS that may be accumulated in all ICS Accounts, at any time, is
limited to the following:
1. 1.7 million acre-feet for California Contractors
2. 500 thousand acre-feet for Nevada Contractors
3. 500 thousand acre-feet for Arizona Contractors
Notwithstanding the foregoing, the appropriate entities in Arizona, California,
and Nevada may agree that one or more Lower Division State may make
available ICS accumulation space within the limits set forth above to another
Lower Division State for use by such state’s Contractors; provided (i) such
agreements are in writing; and (ii) drafts of such agreements are provided to
the Secretary and the Upper Division States prior to any required board
authorizations.
D. Delivery of ICS
In addition to any Developed Shortage Supply, Extraordinary Conservation ICS,
Binational ICS, and System Efficiency ICS shall be available for delivery as follows:
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1. Lake Mead January 1 elevation projected to be above 1,045 feet and at or
below 1,075 feet
In Years when Lake Mead’s January 1 elevation is projected to be above
1,045 feet and at or below 1,075 feet, the combined total delivery of
Extraordinary Conservation ICS, Binational ICS, System Efficiency ICS and DCP
ICS shall be limited to the quantities set forth in Section XI.G.3.C.4 of the
2007 Interim Guidelines.
2. Lake Mead January 1 elevation projected to be above 1,025 feet and at or
below 1,045 feet
In Years when Lake Mead’s January 1 elevation is projected to be above
1,025 feet and at or below 1,045 feet, the combined total delivery of
Extraordinary Conservation ICS, Binational ICS, System Efficiency ICS, DCP ICS,
and the conversion of ICS to DCP ICS shall be limited to the quantities
identified in Section XI.G.3.C.4 of the 2007 Interim Guidelines.
3. Lake Mead January 1 elevation projected to be at or below 1,025 feet
In Years when Lake Mead’s January 1 elevation is projected to be at or below
1,025 feet, delivery of Extraordinary Conservation ICS, Binational ICS and
System Efficiency ICS shall not be permitted.
E. Additional Cooperative Measures
Notwithstanding anything to the contrary within 43 C.F.R. Part 414 (Offstream
Storage Of Colorado River Water And Development And Release Of Intentionally
Created Unused Apportionment In The Lower Division States), interstate water
transactions shall be permitted in Years when Lake Mead’s January 1 elevation is
projected to be above 1,045 feet.
F. Additional Intentional Conservation
The Secretary shall not release pursuant to Article II of the Consolidated Decree
water intentionally conserved by a conservation program within a Lower Division
state in which the Secretary participates and that results in reductions in consumptive
use.
V.

LBOps Implementation
A. AOP Process
The Secretary shall utilize the AOP process to determine operations under these
LBOps in addition to those pursuant to the 2007 Interim Guidelines.
B. Consultation
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The Secretary shall consult with the Lower Division States on the implementation of
these LBOps in circumstances including, but not limited to, the following:
1 . If any 24-Month Study for the most probable inflows projects that Lake Mead
will reach an elevation of 1,075 feet or below by December 31 of the Year in
which such study is produced, the Secretary and Lower Division States shall
meet and consult at least twice annually to review current and projected
operations and associated projected Lake Mead elevations, and to consider
whether any adjustments to projected Lower Basin operations are prudent or
necessary.
2 . A position has not been formally expressed regarding a goal of operationally
protecting a specific elevation of Lake Mead. In light of the foregoing, and for
their individual and mutual benefit, the parties to the Lower Basin Drought
Contingency Plan Agreement have formally acknowledged their commitment
to individual and collective action in the Lower Basin to avoid and protect
against the potential for the elevation of Lake Mead to decline to elevations
below 1,020 feet. Such parties made these commitments recognizing the
individual and collective harm that could occur from prolonged interruptions
in Lower Basin water supplies from the Colorado River and will implement
the commitment identified in this paragraph as follows:
If any 24-Month Study for the minimum probable inflows projects that Lake
Mead elevations will be at or below 1,030 feet anytime within the succeeding
two Years, the Secretary and Lower Division States shall consult and
determine what additional measures will be taken by the Secretary and
Lower Division States to avoid and protect against the potential for Lake
Mead to decline to below 1,020 feet.
C. Term
These LBOps will remain in effect from the Effective Date through the Interim
Period except for those matters for which longer periods are specified.
After the Interim Period the provisions for the accounting and delivery of DCP
ICS shall remain in effect through December 31, 2057, as set forth in Section
III.E.2.d, III.F.2 and III.F.4 above.
The provisions for the delivery of ICS set forth in Section IV.Dabove shall remain in
effect through December 31, 2036, for any ICS remaining in an ICS Account on
December 31, 2026.
The period during which Tributary Conservation ICS, Imported ICS, or Developed
Shortage Supply may be created and delivered are unchanged from the 2007
Interim Guidelines.
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Attachment A2 to the Agreement Concerning Colorado River Drought Contingency Management
and Operations (“Companion Agreement”)

AGREEMENT REGARDING STORAGE AT COLORADO RIVER STORAGE PROJECT ACT RESERVOIRS
UNDER AN UPPER BASIN DEMAND MANAGEMENT PROGRAM
I.

INTRODUCTION

The Upper Colorado River Division States of Colorado, New Mexico, Utah, and Wyoming (“Upper
Division States”) through the Upper Colorado River Commission (“Commission”), and the
Secretary of the Interior (“Secretary”), collectively referred to as the Parties, hereby enter into
this Agreement Regarding Storage at Colorado River Storage Project Act Reservoirs Under an
Upper Basin Demand Management Program (“Demand Management Storage Agreement”), this
May 2019 to secure storage capacity at the Initial Units authorized under the
20th
______day
of _____,
Colorado River Storage Project Act (“CRSPA”) pursuant to an operational Upper Basin Demand
Management Program, if finalized and approved in the future. The Secretary may delegate his
or her duties under this Demand Management Storage Agreement to the Bureau of Reclamation
(“Reclamation”).
A. Recitals
1. Since 2000, the Colorado River Basin has experienced drought conditions that have
contributed to decreased water supplies at key Colorado River reservoirs and
increased uncertainty regarding water availability to sustain existing uses throughout
the Basin.
2. The Parties have worked together and with the Lower Colorado River Division States
of Arizona, California and Nevada (“Lower Division States”), relevant federal agencies
and interested stakeholders to identify and develop a Drought Contingency Plan that
will help minimize and mitigate the risks associated with drought in the Upper Basin.
This Demand Management Storage Agreement is one element of that Plan.
3. For purposes of this Demand Management Storage Agreement, the Upper Basin
Drought Contingency Plan includes exploring the feasibility of developing and
implementing an Upper Basin Demand Management Program.
4. The purpose of an Upper Basin Demand Management Program will be to temporarily
reduce Consumptive Uses in the Upper Basin or augment supplies with Imported
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Water, if needed in times of drought, to help assure continued compliance with Article
III of the Colorado River Compact without impairing the right to exercise existing
Upper Basin water rights in the future.
5. The Parties have learned through investigating aspects of demand management that
no Upper Basin Demand Management Program is likely to conserve enough water in
any single year to help assure continued compliance with the Colorado River Compact
during extended drought conditions. The Parties, therefore, recognize that an Upper
Basin Demand Management Program will require the ability to store conserved water
over multiple years.
6. The Parties acknowledge that securing the authorization for storage capacity for an
Upper Basin Demand Management Program does not certify, warrant or otherwise
guarantee the development and implementation of such a Program. Nor does it
predetermine the type of any Program that may be adopted in the future. However,
the Parties understand that without securing the authorization for storage capacity at
the CRSPA Initial Units for an Upper Basin Demand Management Program,
investigation regarding the feasibility into development and implementation of such
a Program is likely unwarranted.
B. Intent
Through this Demand Management Storage Agreement, the Parties intend to:
1. Secure the authorization for storage capacity at CRSPA Initial Units to preserve the
Parties’ ability to explore the feasibility and development of an Upper Basin Demand
Management Program, and implement such a Program if it is finalized;
2. Agree upon the minimum conditions under which the authorized storage capacity will
be available for an Upper Basin Demand Management Program; and
3. Promote communication, coordination and cooperation among themselves to
provide additional certainty in Colorado River water management and to remove
causes of future controversy.
II.

AUTHORIZATION

Upon approval of this Demand Management Storage Agreement by the United States Congress
and full execution by the Parties, the Secretary is authorized to make Unfilled Storage Capacity
at the CRSPA Initial Units available for use by the Upper Division States, through the Commission,
at no charge and in accordance with the terms of this Demand Management Storage Agreement.
The Secretary shall make such storage capacity available provided that the Commission requests
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use of the storage capacity for the purpose of storing water conserved as part of an Upper Basin
Demand Management Program. The authorization in this Section II shall not expire, and shall
survive the termination of this Demand Management Storage Agreement.
III.

AGREEMENT

In consideration of the above and the mutual covenants contained herein, and other good and
valuable consideration, the receipt and sufficiency of which is hereby acknowledged, the Parties
agree as follows:
A. Definitions
For purposes of this Demand Management Storage Agreement, the following definitions
shall apply:
1.
2.
3.

4.

5.

6.

3

“Colorado River Basin” shall have the same meaning as defined in the 1922 Colorado
River Compact and the 1948 Upper Colorado River Basin Compact.
“Colorado River System” shall have the same meaning as defined in the 1922 Colorado
River Compact and the 1948 Upper Colorado River Basin Compact.
“Consumptive Use” means the depletion of water for domestic and agricultural
beneficial uses as those terms are defined and referred to in the 1922 Colorado River
Compact. For purposes of this definition, Consumptive Use also includes the full
amount of water: (i) consumed in association with the production of electrical power
other than hydropower; and (ii) diverted from the Upper Colorado River System for
which there are no return flows to that system, including, for example, diversions
outside the natural Colorado River watershed.
“CRSPA Initial Units” refers to Glen Canyon Dam, Flaming Gorge, Curecanti (the
“Aspinall Unit”), and Navajo Reservoir as authorized under the 1956 Colorado River
Storage Project Act.
“Effective Date” means the date that all of the Upper Division State Commissioners to
the Upper Colorado River Commission and the Secretary sign this Demand
Management Storage Agreement.
“Imported Water” means water introduced to the Upper Colorado River System from
outside the Colorado River System for the specific purpose of augmenting the supplies
available for, or storing water as part of, an Upper Basin Demand Management
Program. Such Imported Water need not have been previously consumptively used
in its basin of origin.
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7.

“Unfilled Storage Capacity” means the storage space available at a given CRSPA Initial
Unit after satisfying the legal storage obligations applicable to that Unit, consistent
with applicable water rights administration requirements and decrees.
8. “Upper Basin” shall refer to the Upper Colorado River Basin and have the same
meaning as defined in the 1922 Colorado River Compact and the 1948 Upper Colorado
River Basin Compact.
9. “Upper Basin Demand Management Program” refers to a program approved by the
Upper Colorado River Commission and each Upper Division State, acting through its
Commission representative, consistent with this Demand Management Storage
Agreement to reduce Consumptive Uses or augment water supplies with Imported
Water, if needed, to help assure compliance with Article III of the Colorado River
Compact without impairing the right to exercise any existing Upper Basin water rights
in the future.
10. “Upper Colorado River System” means the Colorado River System within the Upper
Basin.
11. “Verification” means the confirmation of the actual volume of Consumptive Use that
is conserved, or Imported Water that is introduced, conveyed to and stored in a CRSPA
Initial Unit under an Upper Basin Demand Management Program.
B. Upper Basin Demand Management Program
The Upper Division States, through the Commission, shall have access to the Unfilled Storage
Capacity authorized in Section II only upon development and approval of an Upper Basin
Demand Management Program. In developing and approving such a Program, the following
conditions and requirements, at a minimum, must be satisfied:
1. Feasibility: The Upper Division States, through the Commission, must investigate the
feasibility of developing and implementing an Upper Basin Demand Management
Program, and reach consensus on, among other things:
a. Verification of and accounting for the actual volume of conserved Consumptive
Use;
b. Conveyance of the conserved Consumptive Use to appropriate destinations, and
accounting for associated conveyance losses;
c. Providing for storage at and release from the CRSPA Initial Units of any conserved
Consumptive Use;
d. Administration of an Upper Basin Demand Management Program;
e. Funding of an Upper Basin Demand Management Program; and
f. Compliance with federal and state laws within each Upper Division State.
2. Program Development: If the Upper Division States, through the Commission, agree
that an Upper Basin Demand Management Program is feasible and pursue
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development of a Program, it must include, at a minimum, the following water
conservation, storage and release considerations:
a. Water conserved shall only be recognized as part of any Upper Basin Demand
Management Program if:
i. The source of conserved water is Upper Colorado River System water, or
Imported Water;
ii. The water is conserved, stored and released for the specific purpose of
helping the Upper Division States assure continued compliance with Article
III of the Colorado River Compact;
iii. For Upper Colorado River System water, the water must have been
beneficially and consumptively used under valid water rights prior to being
conserved as part of an Upper Basin Demand Management Program;
iv. For Upper Colorado River System water, the water must have been
physically available for diversion in the year it was conserved, and would
have been beneficially and consumptively used within a state or states of the
Upper Division but for the conservation for the benefit of an Upper Basin
Demand Management Program; and
v. The conserved or Imported Water has arrived at a CRSPA Initial Unit after
accounting for any conveyance and associated losses.
b. Any conserved water or Imported Water to be stored in a CRSPA Initial Unit for
the purposes of an Upper Basin Demand Management Program shall be subject
to:
i.
Assessment of its proportionate share of evaporation during storage;
ii.
Available Unfilled Storage Capacity;
iii.
An annual creation limitation at the CRSPA Initial Units combined, which
volume shall be determined as part of the feasibility investigation;
iv.
A maximum combined storage limitation of 500,000 acre-feet at the CRSPA
Initial Units;
v.
Reduction, in any year in which water flows over or through the spillway at
Glen Canyon Dam, by the amount of that flow on an acre-foot for acre-foot
basis up to the full amount of water stored under an Upper Basin Demand
Management Program; and
vi.
Annual Verification by the Upper Division States, through the Commission,
and the Secretary of the volume of conserved water created, conveyed, and
stored at the CRSPA Initial Units.
c. Any conserved water stored and released from a CRSPA Initial Unit under an
Upper Basin Demand Management Program shall:
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i.

Be accounted for consistent with the provisions in Section III.B.2.b and this
Section III.B.2.c until 2057;
ii.
Through the year 2057, not be released or cause a different release from
Lake Powell than would have otherwise occurred under the 2007 Colorado
River Interim Guidelines for Lower Basin Shortages and the Coordinated
Operations for Lake Powell and Lake Mead (“2007 Interim Guidelines”) or
post 2026 operational rules. This provision shall survive termination of this
Demand Management Storage Agreement through 2057; and
iii.
Be subject to release from any of the CRSPA Initial Units only at the request
of the Commission to help assure continued compliance with Article III of
the Colorado River Compact. This provision shall survive termination of this
Demand Management Storage Agreement through 2057.
3. Upper Basin Demand Management Program Approval: The following findings,
agreement, consultation, and approvals must be made before any Upper Basin
Demand Management Program can be finalized and made operational in the Upper
Basin:
a. Commission Findings: The Commission must make findings that demand
management activities are necessary to help assure continued compliance with
Article III of the Colorado River Compact;
b. Agreement and Consultation: The Upper Division States, through the Commission,
and the Secretary must enter into agreement(s) on the methodology, process and
documentation for Verification and accounting for the creation, conveyance, and
storage of conserved water to be stored in and released from a CRSPA Initial Unit
as part of an Upper Basin Demand Management Program. Before entering into
such agreement(s), the Commission and Secretary must consult with the Lower
Division States using the consensus-based approach as agreed to in the
Agreement Concerning Colorado River Drought Contingency Management and
Operations (“Companion Agreement”);
c. Commission Approval: The Commission must approve the Upper Basin Demand
Management Program; and
d. State Approval: In addition to Commission approval, each Upper Division State,
acting through its Commission representative, must approve the Upper Basin
Demand Management Program.
4. Considerations - Post-2025: A position has not been formally expressed regarding
implementation of an Upper Basin Demand Management Program after 2025. The
Parties acknowledge and expect that operation and implementation of an Upper
Basin Demand Management Program following the Term of this Demand
Management Storage Agreement will be informed by and considered as part of the
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Secretary’s formal review to evaluate the effectiveness of the 2007 Interim Guidelines
in consultation with the seven Colorado River Basin States, which is scheduled to
begin no later than December 31, 2020. (See Section XI.G.7.D of 2007 Interim
Guidelines).
The Upper Division States and the Commission also acknowledge and expect that, at
a minimum, any Upper Basin Demand Management Program implemented after 2025
would include the terms for feasibility and program development set forth in Section
III.B.1 and III.B.2.a of this Demand Management Storage Agreement as well as the
findings and approval provisions set forth herein.
C. Term
This Demand Management Storage Agreement will remain in effect from the Effective Date
through December 31, 2025 (through preparation of the 2026 Annual Operating Plan) except
for those provisions that survive termination of this Demand Management Storage
Agreement.
D. Additional Provisions
1. No Waiver: The failure of any Party to enforce a provision of this Demand
Management Storage Agreement shall not be deemed to constitute a waiver of that
provision.
2. No Precedent: Except for the Authorization provided in Section II of this Demand
Management Storage Agreement, the Parties represent and agree that nothing in this
Demand Management Storage Agreement establishes or acts as precedent for any
future agreement or undertaking. In particular, this Demand Management Storage
Agreement shall not be interpreted or construed as establishing a precedent for
employing the operational tools contemplated in this Demand Management Storage
Agreement. The Parties hereby affirm the entitlement and right of each State under
existing law to use and develop the water of the Colorado River System.
Notwithstanding anything in this Demand Management Storage Agreement to the
contrary, this provision shall survive termination of this Demand Management
Storage Agreement.
3. Reservation of Rights: Except as expressly provided herein, the Parties reserve, and
nothing in this Demand Management Storage Agreement shall be deemed to diminish
or waive, any and all rights, including any claims or defenses, they may have as of the
date hereof or as may accrue after the term hereof, under any existing federal or state
law, including without limitation the Colorado River Compact, the Boulder Canyon
Project Act, the Upper Colorado River Basin Compact, the 1944 Water Treaty, the
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4.

5.

6.

7.

8

Consolidated Decree of the Supreme Court in Arizona v. California, the Colorado River
Storage Project Act, and the Colorado River Basin Project Act.
Uncontrollable Forces: No Party shall be considered to be in default in the
performance of any of its obligations under this Demand Management Storage
Agreement when a failure of performance shall be due to any cause beyond the
control of the Party affected, including but not limited to, facilities failure, flood,
earthquake, storm, lightning, fire, epidemic, war, riot, civil disturbance, labor
disturbance, sabotage, and restraint by court or public authority which by exercise of
due diligence and foresight such Party could not have reasonably expected to avoid.
A Party rendered unable to fulfill any of its obligations under this Demand
Management Storage Agreement by reason of an Uncontrollable Force shall give
prompt written notice of such Uncontrollable Force to the other Parties and shall
exercise due diligence to remove such inability with all reasonable dispatch.
Representations and Warranties: Each Party warrants and represents to each of the
other Parties, as a material inducement to enter into this Demand Management
Storage Agreement, the following:
a. The Party has all legal power and authority to enter into this Demand
Management Storage Agreement and to perform its obligations hereunder on the
terms set forth in this Demand Management Storage Agreement, and the
execution and delivery hereof by each Party and the performance by each Party
of its obligations hereunder shall not violate or constitute an event of default
under the terms or provisions of any agreement, document, or instrument to
which each of the Parties is a party or by which each Party is bound.
b. The individual executing this Demand Management Storage Agreement on behalf
of the Party has the full power and authority to bind the Party he or she represents
to the terms of this Demand Management Storage Agreement.
c. This Demand Management Storage Agreement constitutes a valid and binding
agreement of each Party, enforceable against each Party in accordance with its
terms.
Governing Law: This Demand Management Storage Agreement shall be interpreted,
governed by, and construed under applicable Federal law. To the extent permissible
under the Federal Rules of Civil Procedure and other applicable Federal authority,
venue for adjudication of any disputes under this Demand Management Storage
Agreement shall be in an appropriate Federal court within the Upper Basin.
Successors and Assigns: The provisions of this Demand Management Storage
Agreement shall apply to and bind the successors and assigns of the Parties, but no
assignment or transfer of this Demand Management Storage Agreement or any right
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or interest herein shall be valid until consented to in writing by all Parties, which
consent shall not be unreasonably withheld.
8. Amendments or Modifications: Section II of this Demand Management Storage
Agreement cannot be modified without a subsequent act of Congress. The remainder
of this Demand Management Storage Agreement may be amended or modified, but
only by the written agreement of the Parties after consultation among the Parties and
the Lower Division States as set forth in Paragraph I of the Companion Agreement.
9. Drafting Considerations: Each Party and its counsel have participated fully in the
drafting, review, and revision of this Demand Management Storage Agreement, each
of whom is sophisticated in the matters to which this Demand Management Storage
Agreement pertains, and no one Party shall be considered to have drafted this
Demand Management Storage Agreement.
10. Notices: All notices and requests required or allowed under the terms of this Demand
Management Storage Agreement shall be in writing and shall be sent via electronic
mail and mailed first class postage paid to the following entities at the following
addresses:
Bureau of Reclamation:
125 South State Street, Room 6107
Salt Lake City, UT 84138-1147
Attn: Regional Director
State of Colorado:
Colorado Commissioner to the Upper Colorado River Commission
c/o Colorado Water Conservation Board
1313 Sherman Street, Room 718
Denver, CO 80203
Attn: Director
State of New Mexico:
New Mexico Interstate Stream Commission
P.O. Box 25102
Santa Fe, NM 87504-5102
Attn: Colorado River Bureau
State of Utah:
Utah Division of Water Resources
1594 West North Temple, Suite 310
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P.O. Box 146201
Salt Lake City, UT 84114-6201
Attn: Director
State of Wyoming:
Wyoming State Engineer’s Office
122 West 25th Street
Herschler Building, 1st Floor East
Cheyenne, WY 82002
Attn: Wyoming State Engineer
A Party may change its contact information by giving the other Parties notice of the
change in writing.
11. No-Third Party Beneficiaries: This Demand Management Storage Agreement and any
agreements made or actions taken pursuant hereto are made solely for the benefit of
the Parties. No Party to this Demand Management Storage Agreement intends for this
Demand Management Storage Agreement to confer any benefit upon any person or
entity not a signatory upon a theory of third-party beneficiary or otherwise.
12. Resolution of Claims or Controversies: The Parties recognize that judicial or
administrative proceedings are not preferred alternatives to the resolution of claims
or controversies concerning the Law of the River. In furtherance of this Demand
Management Storage Agreement, the Parties desire to avoid judicial or administrative
proceedings, and agree to pursue a consultative approach to the resolution of any
claim or controversy. If any Party becomes concerned that there may be a claim or
controversy under this Demand Management Storage Agreement or, specific to the
Secretary, Section 601 of the Colorado River Basin Project Act of 1968 (43 U.S.C. §
1551), and all applicable rules and regulations promulgated thereunder, such Party
shall notify all other Parties in writing, and shall in good faith meet to resolve such
claim or controversy by mutual agreement prior to initiating any judicial or
administrative proceeding. No Party shall initiate any judicial or administrative
proceeding arising out of this Demand Management Storage Agreement against any
other Party, and no claim hereunder shall be ripe, until such consultation has been
completed. Notwithstanding any other provision of this Demand Management
Storage Agreement, this Paragraph shall survive the termination or expiration of this
Demand Management Storage Agreement.
13. Joint Defense Against Third-Party Claims: The Parties have certain common, closely
parallel, or identical interests in supporting, preserving, and defending this Demand
Management Storage Agreement. The nature of this interest and the relationship
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among the Parties present common legal and factual issues and a mutuality of
interests. Because of these common interests, the Parties will mutually benefit from
an exchange of information relating to the support, preservation, and defense of this
Demand Management Storage Agreement, as well as from the coordinated
investigation and preparation for discussion of such interests. In furtherance thereof,
in the event of any challenge by a third party to this Demand Management Storage
Agreement, the Parties will proceed with reasonable diligence and use best efforts to
support and defend the Demand Management Storage Agreement in any lawsuit or
administrative proceeding challenging the legality, validity or enforceability of any
term of this Demand Management Storage Agreement, and will, to the extent
appropriate, enter into joint defense or common interest agreements. Each Party will
bear its own costs of participating in the defense of this Demand Management
Storage Agreement under this Paragraph.
14. Counterparts: This Demand Management Storage Agreement may be executed in
counterparts, each of which shall be an original and all of which, together, shall
constitute only one Demand Management Storage Agreement.

IN WITNESS WHEREOF, the Parties hereto have executed this Demand Management Storage
Agreement on the day and year written above.

[SIGNATURES START NEXT PAGE]
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Upper Colorado River Basin
Current Water Rights Issues

Division of Water Rights
April 2005
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Objectives
•
•
•
•
•
•

Review Utah’s apportionment & current use
Approved yet undeveloped applications
Current water management guidelines
Unapproved applications
Water management issues
Future directions

Division
of
Water Rights
Administrative
Areas
&
Location of
Public Meetings

Utah’s
Upper
Colorado
Vernal *
River
Basin
Price *
Loa *

* Moab
April 20 & 21, 2005
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Utah’s
Upper Colorado River
Entitlement &
Current Depletions
Utah’s Apportionment (23%) 1,369,000 AF
Current Depletion
Remaining Depletion

1,007,500 AF
361,500 AF
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Estimated Depletion – 2005
Units – 1000 Acre Feet
Source: Division of Water Resources

•
•
•
•
•
•

Agriculture/stock
Municipal/Domestic
Power/Industrial
Exports/Imports
Reservoir Evaporation
Evaporation CRSP Res.
TOTAL

591.4
25.3
44.6
206.9
19.3
120.0
1007.5

Potential Depletion
Approved Applications (Undeveloped)
Applicant
San Juan County WCD
Central Utah WCD
Board of W R (et al)
Wayne County WCD
Kane County WCD
Sanpete WCD
Uintah County WCD
Others
Ute Tribe ?
TOTAL

Quantity (Ac Ft)
30,000
29,500
158,000
50,000
30,000
5,600
5,000
80,000*
105,000

493,100
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There is no argument that the
Navajo Nation have water rights,

Navajo Nation
Water Rights

the question is how much?
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San Juan County
Water Conservancy District
•
•
•
•
•
•

WR # 09-438 25,000 AF San Juan River
Filed in 1966
Approved 1967
Irrigation Bluff Bench & misc. uses
Segregated and developing about 3,500 AF
Proof-due date August 31, 2007

Wayne County
Water Conservancy District
•
•
•
•
•
•

WR # 95-434 100 CFS / 50,000 AF
Fremont River - Irr, Mun, Storage & Other
Filed on Nov 29, 1960
Approved June 20, 1963
Alternatives / Ground Water
Proof-due date Jan 31, 2006
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Uintah Water
Conservancy District
•
•
•
•
•
•

WR # 45-1675, 80 CFS & 25,000 AF
Dry Fork
Filed Jan 25, 1965
Approved July 11, 1966
Blanchett Park Dam & Reservoir
Considering other alternatives
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Board of Water Resources
•
•
•
•
•
•
•

WR # 41-3479 (Portion of Flaming Gorge Appl)
158,890 AF Depletion
Filed in 1958
Approved 1959
Proof-due date October 31, 2009
25 Segregations filed
Other projects

73-3-12. Time limit on construction and
application to beneficial use -- Extensions -Procedures and criteria.
(1) As used in this section, "public agency"
means a public water supply agency of:
(a) the state; or
(b) a political subdivision of the state.
(2) (a) The construction of the works and the
application of water to beneficial use shall be
diligently prosecuted to completion within the
time fixed by the state engineer.
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(b) Extensions of time, not exceeding 50 years
from the date of approval of the application,
except as provided in Subsection (2)(c), may be
granted by the state engineer on proper
showing of diligence or reasonable cause for
delay.
(c) Additional extensions of time, beyond 50
years, may be granted by the state engineer on
applications held by any public agency, if the
public agency can demonstrate the water will
be needed to meet the reasonable future
requirements of the public.

(i) (i) If reasonable and due diligence is shown by the
applicant, the state engineer shall approve the
extension. (ii) The approved extension is effective so long as
the applicant continues to exercise reasonable diligence in
completing the appropriation.

(j) The state engineer shall consider the holding of
an approved application by any public agency to meet
the reasonable future requirements of the public to be
reasonable and due diligence within the meaning of
this section for the first 50 years. The state engineer
may approve extensions beyond 50 years for a public
agency, if the agency provides information sufficient to
demonstrate the water will be needed to meet the
reasonable future requirements of the public.
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Current Water Management Guidelines
March 1990
With continued emphasis on development
of water within the Colorado River Basin
and in an effort to better define and utilize
Utah’s allocated portion of the river flow,
as set forth in the Upper Colorado River
Compact, the following policy is
established for the Upper Colorado River
Drainage:
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1. Application to Appropriate Water
• Limited to 1 family
1 acre irrigation &
10 head stock
• 5 years to develop
• Extension – reasonable cause of delay
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2. Moderate Flow Applications
• Up to 0.25 cfs
• Consider in priority order within each
subdrainage area
• 5 years to develop
• Extensions - substantial evidence of
reasonable cause for delay
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3. Large Applications
• Over 0.25 cfs
• Priority basis within Utah’s apportionment
under the Upper Colorado River Compact
• Non-priority order for fixed time or
temporary approval
• Potential depletion of each application
must be defined

Current Water Appropriation Guidelines (cont’d)
4) Change Applications will be considered on
their individual merits. Changes involving
amounts greater than 0.25 cfs flow will require
that the depletion be defined.
5) Change/Exchange Applications will be
required for water development in the fully
appropriated drainages.
6) Non-consumptive applications may be
considered in a non-priority order based on their
individual merits and water availability. This
pertains to all areas of the Upper Colorado River
Drainage Area in Utah.
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Unapproved Application
to Appropriate Water
• Recent actions
Letter to determine interest ~ 1400
• 55% Responded
¾ still interested
¼ not interested
• Other 45% - applicant / address
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Our account on the Colorado River
is overdrawn on paper!
However, we have 360,000 AF unused.
* Checking Account Analogy *
• Will the checks ever be cashed?
• How long do you allow checks to be
outstanding?
• Do we need to re-evaluate how we
administer our account?
• Can we take action that will allow us to
realize full benefit from our assets?
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Summary
• Upper Colorado River Basin is over
appropriated !

• Administering approved yet undeveloped
applications after 50 years
• Does current policy need to be updated?
• Where do we go from here?
• Comment period – 30/60 days
• Internet: waterrights.utah.gov
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Our problems cannot be
solved with the same level
of thinking that created them.
Albert Einstein
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Current Water Appropriation Guidelines (cont’d)
1) Applications to Appropriate water from either
surface or underground will be limited to one
family, up to one (1) acre of irrigation, and 10
equivalent livestock units or an appropriate acrefoot limitation based on these parameters and
water availability. Such applications for surface
and underground water will be given five years
from the approval date to place the water to
beneficial use. Unusual conditions must exist to
grant an extension of time. Applications for limited
amounts of water in isolated headwater areas will
be considered on their individual merits depending
on the availability of water.
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Current Water Appropriation Guidelines (cont’d)

2) Moderate flow (up to 0.25 cfs), surface and
underground, applications will be considered in
priority order within each subdrainage
area. Approvals granted in perpetuity will be
given five years from the approval date to show
diligence. Minimum progress must be evidenced
by physical development, i.e. construction of a
diversion structure, the construction of a well, or
substantial evidence of reasonable cause for
delay.

Current Water Appropriation Guidelines (cont’d)
3) Larger surface and underground applications
(over 0.25 cfs) may be considered for perpetual
approval on a priority basis depending on the
availability of water in the local area and within
Utah’s apportionment under the Upper Colorado
River Compact. Such applications may also be
considered on a non-priority order for fixed time or
temporary approval, depending on the availability
of water. Fixed time approvals may be extended
beyond the initial approval period as provided by
statute. For those applications granted in
perpetuity, the potential depletion of each
application must be defined.
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Protecting the Colorado
River for Utah
2018 Water Users Workshop
Eric Millis, Director
Utah Division of Water Resources
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Utah Division of Water
Resources’ Mission
•Plan, Conserve, Develop and Protect
Utah’s Water
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Principal River
Basins in Utah

Columbia
River Basin

Upper Colorado
River Basin
Lower Colorado
River Basin

Great Basin
Upper Colorado
River Basin

Great Basin

Columbia River
Basin
Lower Colorado
River Basin
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THE LAW OF THE RIVER
• Colorado River Compact – Foundation
• Upper Colorado River Compact
• 15 other major laws, compacts, treaties

and court decrees
• Governs all aspects of administering the
River
• Relations with Mexico
• Water quality and environmental issues

Law of the River Allocations
7.5 MAF to Upper Basin (%’s CO 51.75, UT 23,
1
NM 11.25, WY 14)
2
 7.5 MAF to Lower Basin (4.4 CA; 2.8 AZ; 0.3 NV)




1.0 MAF additional to Lower Basin3
(i.e., tributary development)



1.5 MAF to Mexico4__________________________

17.5 MAF Total Allocated ‘on paper’
1

2

1922 Colorado River Compact, 1948 Upper Colorado River Compact
Colorado River Compact, 1929 Black Canyon Project Act, 1964 AZ v. CA
3
1922 Colorado River Compact
4
Treaty of 1944
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Compact and Treaty Apportionment
Based on Current Hydrology
(in million acre feet per year (MAF))
Arizona - 2.8
Nevada - 0.3

Arizona - 0.05
Utah - 1.369

Colorado - 3.079

LB - 7.5
California - 4.4

TOTAL - 15.0 MAFY

23% of UB

UB - 6.0
Wyoming - 0.833
New Mexico - 0.669

Mexico - 1.5
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Current Uses
 Upper


4 to 4.5 maf/yr

 Lower


Basin Uses

Basin Uses

Full amount
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Utah's Use of the Colorado River

19%
Agriculture/Stock

5%

Municipal/Domestic

5%

Power/Industrial
In-state Export

71%

Upper Colorado River Use

Lower Colorado River
Use

Agriculture/Stock
Agriculture/Stock

20%

Municipal/Domesti
c

5%
4%

Power/Industrial

10%
Municipal/Domesti
c

18%

Power/Industrial

71%
Export

72%
Export
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UTAH'S COLORADO RIVER ALLOCATION

1.369 MAF

Current Use

1.008 MAF

UNUSED ALLOCATION

.361 MAF

Future Use

Navajo Nation

81 KAF

Ute Tribe Reserve Water (compact)

105 KAF

New Ag Uses

40 KAF

New M&I Uses

29 KAF

Lake Powell Pipeline

86 KAF

Total

341 KAF

Balance

20 KAF
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Endangered Fish Recovery Programs

Humpback chub

Bonytail

Razorback sucker

Colorado pikeminnow
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Nonnative Fish Invasion
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Colorado River Salinity
Control Program
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Flow Weighted Average Annual Salt Concentrations at Numeric
Criteria Stations
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So, how do the states get along?

6504

Upper Basin Plan
• Expand existing weather modification programs
Expand Upper Basin cloud seeding programs to increase
Colorado River system water supplies

• Drought operations (Blue Mesa, Flaming Gorge,
Navajo and Glen Canyon Dam)
Maintain a safe elevation at Lake Powell by conserving water
(temporarily) in Lake Powell or moving water available from
upper CRSP facilities within current RODs and Biological
Opinions

• Develop opportunities for Upper Basin demand
management
Facilitate voluntary reductions in consumptive use through
willing seller/willing buyer arrangements such as temporary or
rotational fallowing, interruptible supply agreements, deficit
irrigation of crop land, system efficiencies, etc.

Glen Canyon
Dam
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Hoover Dam
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Impacts of the Structural Deficit
Results in a decline of 12+ feet in Lake Mead every year
when releases from Powell are “normal” (8.23 MAF)
Results in a decline of 4 feet in Lake Mead every year
when releases from Powell are “balancing” (9.0 MAF)
Drives Lower Basin to take shortages
May bring Lake Powell down with it if more water is
required to be released under the 2007 Guidelines

Interim Guidelines
Revisions
• Current guidelines expire in 2026
• Revisions to begin by 2020

• Key points by Upper Basin States
• Fix the Structural Deficit
• Get rid of 20’ provision
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The Lake Powell Pipeline (LPP)

• State project
• Delivers 86,249 AF of water
• Approximately 140 miles
buried pipeline
• 5 pump stations

• 6 hydropower stations

26
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The End
Thanks!

Eric Millis, Director
Division of Water Resources
Phone: (801) 538-7250
E-mail: ericmillis@utah.gov
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION
___________________________
Utah Board of Water Resources, )
Lake Powell Pipeline Project
) P-12966-004
___________________________ )
LAKE POWELL PIPELINE COALITION’S COMMENTS ON THE NOTICE
THAT THE PROJECT IS READY FOR ENVIRONMENTAL ANALYSIS
Pursuant to the “Notice of Application Accepted for Filing, Soliciting Motions to
Intervene and Protests, Ready for Environmental Analysis, and Soliciting Comments,
Recommendations, Terms and Conditions, and Prescriptions,” eLibrary no. 20171211-3022
(Dec. 11, 2017), as modified by the “Notice Suspending Procedural Schedule,” eLibrary no.
20180111-3085 (Jan. 11, 2018), the Lake Powell Pipeline Coalition (“the Coalition”) hereby
comments on the Utah Board of Water Resources’ Division of Water Resources’ (“Utah”) final
license application.
The Coalition 1 consists of: Conserve Southwest Utah, Glen Canyon Institute, Grand
Canyon Wildlands Council, Grand Canyon Chapter Sierra Club, The Wilderness Society and the
Wildlands Network. We have been commenting on the LPP for over ten years.
The Federal Energy Regulatory Commission (FERC), is the lead federal agency for the
development of the Lake Powell Pipeline’s (LPP) Environmental Impact Statement (EIS). FERC
gave Notice that it has determined that the LPP application meets FERC’s requirements and that
the approved studies have been completed, any deficiencies in the application have been cured,
and no other additional information is needed.
Despite the Commission’s Notice, the Coalition is concerned that FERC will be
preparing a Draft EIS using outdated data and studies that dismiss the benefits of conservation
and cheaper alternatives and fail to address the effects of a rapidly changing climate on the longterm water supply availability for the LPP. These comments raise concerns related to the
adequacy of the information included in the record that will serve as the basis for the FERC’s
environmental review under the National Environmental Policy Act (NEPA) and ultimate
licensing decision under the Federal Power Act (FPA). These comments follow, and in some

1
Conserve Southwest Utah (formerly Citizens for Dixie Future) et al., Intervention eLibrary no. 200801025057 (Jan. 1, 2008); “Comments of the Lake Powell Pipeline Coalition on Scoping Document 1 and Pre-Application
Document, and Additional Study Requests,” eLibrary no. 20080707-5206 (Jul. 7, 2008); Citizens for Dixie’s Future
et al., “Lake Powell Pipeline Coalition's Comments on Study Plans and Draft Study Reports,” eLibrary no.
20110506-5125 (May 6, 2011); Citizens for Dixie’s Future et al., “Lake Powell Pipeline Coalition's Comments on
Modified Draft Study Reports,” eLibrary no. 20120323-5005 (Mar. 23, 2012); Comments Coalition eLibrary no.
20160229-5176 ( February 29, 2016).
Lake Powell Pipeline Coalition’s NREA Comments
Page 1

6504

cases reiterate, the comments we submitted regarding the Preliminary Licensing Proposal on
February 29, 2016, see eLibrary 20160229-5176.
The LPP would increase the diversion from the Colorado River at a time when existing
water supply diversions and as ecological needs already result in a functional deficit due to overallocation and declining snowpack and stream flows. We are concerned that the project would
worsen water deficits for other beneficial uses of the Colorado River and Lake Powell, and
otherwise cause significant, immitigable impacts on such uses.
Based on our review of the record, the Coalition is concerned that the Project as proposed
is legally, hydrologically, and economically infeasible. For example, the record does not contain
sufficient information to address the following issues:
•
•

•
•

•

Whether the project is needed to meet existing or forecasted demand;
Whether Utah has sufficient water rights under the Law of the River to effectively
operate the project over the term of license. Utah’s Colorado River Compact rights are
only a percentage of water left after senior water rights holders’ obligations have been
met.
Whether the proposal to divert water from Lake Powell is in accordance with the Law of
the River. According to the Colorado River Compact Utah’s Upper Basin water rights
cannot be used in the Lower Basin where the project is located.
Whether, and if so to what extent, likely effects of climate change will limit the
availability of water for Project uses. Utah incorrectly claims that it can divert water in
dire conditions, and that, therefore, it does not have a responsibility to address the risk of
climate change.
Whether Utah has sufficient resources to construct, operate, and maintain a project of this
scale for the term of any new license.
I.
HISTORY

Many changes have occurred since the LPP idea was conceived in the early 1990s when
Washington County’s 2060 population was projected to be 860,000, 2 the LPP’s costs were
estimated to be $257 M, 3 the benefits and costs of conservation were relatively unknown, and the
risk of diminishing stream flows in the Colorado River was relatively unknown. By 2006, when
the Lake Powell Pipeline Act was passed by the Utah legislature, the cost was estimated at $500
million.

2

Study Report #19 Water Needs Assessment 2011, Table ES-1 GOBP Population Projection 2060.

Water Supply Needs for Washington and Kane Counties and Lake Powell Pipeline Study, Boyle Engineers,
(Dec. 1998), page13
3

Lake Powell Pipeline Coalition’s NREA Comments
Page 2
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In 2018 things have changed even more: over allocation of the state’s water is becoming
known, the 2060 population is projected to be about 1/3 less, the LPP costs are projected to be at
least 10 times more including (operations, maintenance and debt service), the benefit and cost of
conservation is much better known, and the risks of diminishing water supplies from the
Colorado River are much clearer. Given these changes, the Coalition believes that less costly,
less risky alternatives involving incremental implementation of improved local water
management should be considered before the LPP. Such alternatives will position our county
and the state much better economically.
II.
PURPOSE AND NEED
Utah’s purposes for the LPP are noted in the PLP, chapter 2 page 2.2. of the license
application, included:
1.

To deliver 86,249 acre-feet of the UBWR’s Colorado River water rights on an
annual basis from Lake Powell to Washington County (82,249 acre-feet) and Kane
County (6,000 acre-feet of diversion or 4,000 acre-feet of depletion) to meet
future municipal and industrial (M&I) water demands in southwest Utah.

2.

To develop hydropower generating works and incidental electrical facilities along
the Lake Powell Pipeline to sell the electric energy not needed for project
operation to public utilities.

On Friday November 16, 2018, Utah filed this new purpose and need statement. It states
that The LPP meets the following Utah needs:
•

The development of additional water supplies legally available from the Colorado River
system to meet the water demands of the existing and projected future population of Kane
and Washington counties through 2060, with a necessary margin of safety, while
simultaneously maximizing the use of existing available and identified water supplies.

•

Diversification of the primary Municipal and Industrial (M&I) water sources for the counties,
adding necessary resiliency and reliability to the water delivery system given the risks of
variability associated with both water supplies and water supply delivery systems.

•

The development of clean, renewable energy sources wherever possible.

Based on projected population growth in the region, water demands will exceed Virgin
River Basin surface and groundwater supplies, resulting in shortages.
The UBWR identified Utah’s Colorado River water right as the best source to meet rising
water demands, while also providing needed source diversity to the regional water portfolio.
Lake Powell Pipeline Coalition’s NREA Comments
Page 3
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Risks associated with infrastructure failure and climate variability in the Virgin River Basin
underscore the need for the project.
Conservation efforts in the region have significantly reduced per capita water use, and
continued efforts are predicted to further reduce per capita use between now and 2060. However,
conservation alone will not be adequate to meet existing and future demands and reduce supply
risks.
However, Utah does not provide a date as to when the LPP is needed. Furthermore, the
LLP’s purpose in the final application doesn’t correctly describe the primary purpose or the
environmental impact of allowing Utah to draw its Ultimate Phase Central Utah Project (CUP)
water right of 158,890 AFY depletion and about 320,474 AFY of diversion from Flaming Gorge
reservoir under water use exchange agreements with the Bureau of Reclamation’s (BOR).
BOR’s Green River Block (GRB) draft Environmental Assessment (EA) 4 stated:
Reclamation received a letter dated January 5, 2016, from the State requesting two
contracts for the use of its assigned water right (total of 158,890 AF depletion).
One contract represents 86,249 AF depletion to be used for the LPP proposed to
be constructed by the State; the second contract, called the Green River Block, or
simply GRB, represents the remaining amount of the assigned water right (72,641
AF depletion) to be used for development along the Green River. The purpose of
the Exchange Contract is to facilitate a water exchange of 72,641 AF of depletions
annually under the 1996 Assignment, which was previously included as part of a
CRSP participating project water right. This contract is needed to resolve a long
standing disagreement between Reclamation and the State regarding use of the
water right assigned in 1996.
An accurate purpose and need statement is important to an accurate and adequate environmental
document under NEPA. See 40 C.FR. §1502.13.
The Coalition is concerned that the purpose of developing Utah’s Ultimate Phase CUP
water right is not included in the Purpose and Need statement of the final application. The
information UBWR has provided thus far is not concise or clear about how these BOR’s
proposed service contracts will really work. Moreover, Utah has not provided any evidence that
it has sufficient senior water rights to implement these contracts or build the LPP.
III.
ALTERNATIVES
The Coalition is concerned that NEPA regulations were not followed in Utah developing
the proposed alternatives to the LPP in the study reports. Utah did not explain how the

4

GRB EA 1.4 Purpose of and Need for Proposed Action, page 5.

Lake Powell Pipeline Coalition’s NREA Comments
Page 4
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alternatives were determined or if they were feasible. Under NEPA, an EIS must consider a
reasonable range of alternatives to the proposed action. 42 U.S.C. § 4332(2)(C). Typically the
lead agency and any Cooperating Agencies are responsible for determining which alternatives
are reasonable. They must explain the rational for that determination.
The final application does not provide UBWR’s rationale for how the alternatives were
selected or accurate descriptions of the Proposed Action and Action Alternatives for the LPP. 5
The final application describes the No LPP Alternative as follows:
The No Lake Powell Water Alternative would involve a combination of developing
remaining available surface water and groundwater supplies, developing reverse
osmosis treatment of existing low-quality water supplies, and eliminating
residential outdoor potable water use as a conservation measure in the (Washington
County Water Conservancy District) WCWCD service area. This alternative could
provide a total of 86,249 acre-feet of water annually to WCWCD and KCWCD for
(Municipal and Industrial) M&I use without diverting Utah’s un-allocated water
rights from Lake Powell. 6
1. Comment
Utah continues to a make an error in its description of the No LPP Alternative. Therefore,
the analysis throughout the final application is erroneous. We determined there is plenty of
water 7 in the county not being considered as future supply, therefore, the claim that residential
outdoor potable water use has to eliminated is not based on the facts. If the Project was not built,
there would be no need to eliminate residential outdoor water use because Utah only is uses
about 17,219 AF of culinary water in the No LPP Alternative. The remaining water Utah
contends in the No LPP Alternative has to be treated by reverse osmosis. Therefore, outdoor
potable water use would not need to be eliminated because it is such a small amount of culinary
water in the alternative.
For example, The No LPP Alternative has changed over the years:
In Alternatives Study Report #22 March 2011, page 6-1 the amount of water treated with
RO and restricted culinary water are much different when the alternatives were developed.

5
6

FERC eLibrary 20160229-5176 on February 29, 2016, The PLP Section 3.5.
PLP Section 3.5, (emphasis added).

CSU presentation on water supplies Sept 17, 2018 Finance Board see at: http://conserveswu.org/wpcontent/uploads/Finance-Board-2018-Sept-17-FINAL-pp.pdf; and audio (start at 43:38 into the audio)
https://www.utah.gov/pmn/files/429905.MP3.
7

Lake Powell Pipeline Coalition’s NREA Comments
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36,279 AF Reverse Osmosis (RO) & reuse
32,721 AF restricting outdoor watering
69,000 ac ft to meet demands by 2037
However, no costs were included
______________________________________________
Then the Alternative Study report #22--- 2015, page 4-2 changed to these costs an amount of
water:
54,782AF
14,248 AF
13,219 AFt
82,249AF

RO (50 years)
reuse
Warner Valley reservoir
(residential outside watering
eliminated)

( $1,067,935,000 both
$ 341,088,000)

$ 94,061,000
$1,503,084,000
____________________________________________________

Alternative Study Report # 22, 2016
4.4.2.1. and 6.1
Cost Opinion
It does not include how the costs were derived.
57,883 AF reverse osmosis (RO)
19,030 AF
reuse
$2,545,030,000 both
5,336 AF
residential outside watering $3,306,260,000
82,249 AF
(27 years in $2016) total cost $5,851,290,000
(annually by 2050)
In the final application, the No LPP Alternative is described as follows:
The No Lake Powell Water Alternative would involve a combination of developing
remaining available surface water and groundwater supplies,
•
developing reverse osmosis treatment of existing low-quality water supplies, and
•
eliminating residential outdoor potable water use as a conservation measure in
the (Washington County Water Conservancy District) WCWCD service area.
This alternative could provide a total of 86,249 acre-feet of water annually to WCWCD
and KCWCD for (Municipal and Industrial) M&I use without diverting Utah’s unallocated water rights from Lake Powell.
However, the Coalition is concerned because the cost of the No LPP Alternative has
changed significantly over the years (see above) Utah has not disclosed data that supports their
conclusion that the cost of No LPP Alternative is more than the LPP. It has been clearly shown in
many comments to FERC there are cheaper alternatives. Western Resource Advocates estimates
Lake Powell Pipeline Coalition’s NREA Comments
Page 6
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their alternative, The Local Waters Alternative 8 costs much less at $410.3 million plus
infrastructure costs. 9 But, thus far Utah has ignored them and is not willing to consider it in an
alternative. However, NEPA regulations state that there should be a range of reasonable
alternatives should be considered:
40 CFR §1502.10. Environmental Impact Statement Content, on alternatives states that:
(b)Alternatives. The environmental impact statement shall document the examination of
the range of alternatives (paragraph 46.420(c)). The range of alternatives includes
those reasonable alternatives (paragraph 46.420(b)) that meet the purpose and need of
the proposed action, and address one or more significant issues ( 40 CFR 1501.7(a)(23)) related to the proposed action. Since an alternative may be developed to address
more than one significant issue, no specific number of alternatives is required or
prescribed. In addition to the requirements in 40 CFR 1502.14, the Responsible
Official has an option to use the following procedures to develop and analyze
alternatives.
(1) The analysis of the effects of the no-action alternative may be documented by
contrasting the current condition and expected future condition should the proposed
action not be undertaken with the impacts of the proposed action and any reasonable
alternatives.
In addition, Utah’s proposed alternatives were not comprehensively compared as NEPA
regulations require. See 40 C.F.R. §1502.14, 1502.16. 10 It is important that Utah provide the

8
9

https://westernresourceadvocates.org/publications/the-local-waters-alternative/
elibrary no,2018116-5033, page 10,( Nov 16, 2018).
Environmental Consequences.

10

This section forms the scientific and analytic basis for the comparisons under § 1502.14. It shall
consolidate the discussions of those elements required by sections 102(2)(C)(i), (ii), (iv), and (v) of NEPA
which are within the scope of the statement and as much of section 102(2)(C)(iii) as is necessary to support
the comparisons. The discussion will include the environmental impacts of the alternatives including the
proposed action, any adverse environmental effects which cannot be avoided should the proposal be
implemented, the relationship between short-term uses of man's environment and the maintenance and
enhancement of long-term productivity, and any irreversible or irretrievable commitments of resources
which would be involved in the proposal should it be implemented. This section should not duplicate
discussions in § 1502.14. It shall include discussions of:
(a)
Direct effects and their significance ( § 1508.8).
(b)
Indirect effects and their significance ( § 1508.8).
(c)
Possible conflicts between the proposed action and the objectives of Federal, regional, State, and
local (and in the case of a reservation, Indian tribe) land use plans, policies and controls for the
area concerned. (See § 1506.2(d).)
(d)
The environmental effects of alternatives including the proposed action. The comparisons under §
1502.14 will be based on this discussion.
(e)
Energy requirements and conservation potential of various alternatives and mitigation measures.
(f)
Natural or deplete able resource requirements and conservation potential of various alternatives
and mitigation measures.
Lake Powell Pipeline Coalition’s NREA Comments
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basis for its selection and analysis of alternatives to help inform the federal agencies’ alternatives
analysis under the relevant regulations implementing NEPA.
IV.
IMPROVED LOCAL WATER MANAGEMENT ALTERNATIVE
The Coalition describes concepts for reliable, affordable water alternatives to support
Washington County’s growth. The Coalition is concerned that relying on water from the LPP
project is unsustainable and the risks have not been disclosed to the public or the decision
makers. We describe this alternative to the LPP (Improved Local Water Management) below and
the LPP’s risks (water right and finances). Addressing these points will require additional data,
and analysis be completed before the LPP draft EIS is formulated.
There is enough local water to grow without the LPP using an Improved Local Water
Management (ILWM). ILWM is a concept that includes continuously improving conservation
and comprehensive accounting and management of all water supplies in the county, including
extensive secondary water distribution and use and water recycling. This requires concrete
executable planning, implementation and monitoring. The concept was born from our research
indicating the Lake Powell Pipeline carries an unacceptable risk and is unnecessary if we
improve the management of our local water. Many of the initial ideas for ILWM were included
in the Local Waters Alternative paper formally submitted to FERC as an LPP alternative.
1. Local Waters Alternative
In 2012, Conserve Southwest Utah (then Citizens for Dixie’s Future) asked Western
Resource Advocates to study the LPP and the “Local Waters Alternative to the Lake Powell
Pipeline” (LWA). i It concluded that our local water supply, if managed more completely, would
support our projected growth into the distant future and that we are in no danger of running out
of water, even if you don’t consider more supplies listed below.
2. Our Local Water Supply Can Meet the Demand
The following chart from the 2012 Local Waters Alternative, though outdated, illustrates
the feasibility of this alternative. It shows the demand (yellow line) easily within the supply. It is
based on a demand of 176 gallons per capita day (GPCD) for a population of 581,700 in 2060
and with a water supply of between 116,000 acre-feet a year (AFY) to 138,000 AFY.

(g)

(h)

Urban quality, historic and cultural resources, and the design of the built environment, including
the reuse and conservation potential of various alternatives and mitigation measures.
Means to mitigate adverse environmental impacts (if not fully covered under §

1502.14(f)).
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3. Demand for Water Can Be Significantly Reduced
The demand for water is determined by population and the average use of water in
gallons per capita daily (GPCD). It is primarily driven by growth and mitigated by conservation.
The following chart shows the demand for Municipal & Industrial water based on different per
capita use (demand) rates. This concept identifies that 85,000 AFY could support a population of
508,952 using 150 GPCD in 2065. 150 GPCD is the approximate current target for conservationminded Southwest communities, and that number does not represent extraordinary conservation.
Water budgeting programs 11 alone have been shown to save 40% to 50% in water use with a
short-term return on investment. See Conserve Southwest Utah’s web page/water conservation
for more information on creating water budgets.
Year

Population

Demand @
300 GPCD
AFY

Demand @
200 GPCD
AFY

Demand @
150 GPCD
AFY

2050

391,468

131,550

87,700

65,775

2065

508,952

171,030

114,020

85,515

Notes:
1.
Population is per recent Kem C. Gardner Policy Institute population projections
2.
300 GPCD is the current demand in Washington County.

11

See http://conserveswu.org/programs/water-conservation/.
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3.

4.

Albuquerque, NM supports 600,000 people on less than 100,000 AF, which is
approximately 150 GPCD.
Reports show Washington County could have more water supply than 85,515 AFY by
2065.

There are plenty of local water supplies uncounted by Utah. Estimates for available local
water have been widely variable. Early LPP studies estimated a supply of 134,000 acre-feet a
year (AFY) (culinary and secondary water) could be available in Washington County by 2060.
Their current estimate of water supply is that only 60,000 AF of culinary water is available, with
very little added by 2060; secondary water is not mentioned. The Water District underestimates
many existing local water sources and those that could be developed in the future. Our analyses
show that local supplies could provide enough water for growth.
•
•
•
•
•
•
•
•
•

Undeclared or underutilized water sources include:
Increased yield from currently identified future sources (e.g., wells)
Appropriate accounting of agricultural water conversions to culinary and/or secondary
Inclusion of water rights from private landowners that convert with development
Increased reuse and treatment of abundant brackish water
Increased conservation
Increased use of secondary water for M&I irrigation
Inclusion of undeveloped city water rights that can still be developed in the future
Rainwater capture
Increased yield from the Virgin River and local reservoirs and underlying aquifers
4. Underground Water Rights

The Division of Water Rights stated: "there are 332,760 AF of approved water rights in
the Navajo/Kayenta and upper Ash Creek aquifers.” 12 The community water supply systems
coming from Navajo Sandstone wells and springs were only 41,470 42 acre-feet (AF) which
represent a small percentage of this total supply. Some of these rights will convert to culinary use
by 2020-2060 and should be included in the draft EIS. Utah is ignoring these water rights
because they don’t have access to them. However, future development will use these rights so
they don’t need the LPP water right.
5. Surface Water Rights
The Water District built a 100 foot high dam on the Virgin River below the Town of
Virgin and it created a reservoir. A diversion pipe was built in the dam so it can divert water all
of the time to the reservoirs. A diversion pipe 66 “in size can convey 150 cfs continuously for

Washington County Water Conservancy District (WCWCD), Petition for classification of the
Navajo/Kayenta and Upper Ash creek aquifers (July 2005).
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one full year, it would translate to 108,595.04 AF/year.” 13 Some water is returned to the river for
the benefit of the fish through the hydropower plants. In the summer some water is piped to the
local irrigation companies. In the winter all the water goes to the reservoirs. If it is flooding the
water just goes downstream as the Water District does not want muddy water in the hydropower
plants. The Water District claims they can only use about 30,000 AFY to 2060. In other words,
there may be more efficient ways to gain more water yield than only 30,000 AFY. Therefore, a
full accounting of where the water goes and how much is counted in the water supply should be
in the draft EIS.
6. Criticisms of a Conservation Alternative Are Unfounded:
The following are claims that relying on local water supplies is not feasible or wise:
•

Sand Hollow and Quail Lake reservoirs and Sand Hollow aquifer, fed from the Virgin
River, can only provide about 30,000 AFY as annual supply to 2060.
○
The Coalition believes this is underestimated. The Division of Water Resources
projects an 113,000 AFY Virgin River water right depletion to 2050, more than
triple the claim of 30,000 AFY. 14 This is not identified in future supplies and in
spring high water flows that can be stored in reservoirs.

•

“Washington County must have a second source of water to ensure a reliable supply.”
○
The sections below address the risks involved with using Lake Powell as a second
source. It appears that local water sources carry much less risk and cost than the
LPP. Since pioneer settlement, wells and springs have provided water to
communities because the water quality of the Virgin River was poor. In 1980 the
Quail Creek Reservoir was built and water could be treated for culinary use. Thus,
the Virgin River is not the only source of water for the county. Wells and springs
provide the majority of water to communities.

•

“The state of Utah must get its share of the Colorado River before some other state gets
it. Washington County can be more aggressive with conservation later, when required.”
○
Due to the over-allocation, reduced snow pack and stream flows, Utah may not
have a remaining share left to develop (see the section below). It is unclear how
Utah could lose its legal share of the Colorado to another state. It is, however,
very clear that conservation will be required at some point, and it makes sense to
address the low cost and low risk elements of Improved Local Water Management
before the high cost, high risk LPP. The county claims:

13
John M. Muhlfeld, Principal Hydrologist, River Design Group, Inc., 5098 Highway 93 South, Whitefish,
MT 59937 http://www.riverdesigngroup.ne
14
Utah Perspectives Colorado River, page 8, see
https://water.utah.gov/InterstateStreams/PDF/TheColoradoRiverart.pdf
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“The county will run out of water by 2024, the only alternative is to treat the
remaining available water using expensive reverse osmosis; yards would
have to be converted to hardscapes of rocks and concrete. It would cost
more than LPP.”
However, there is no evidence provided for this claim. Our analysis reveals we
are not running out of water in 2024, even without improving our local
water management.
•

“All agricultural water in the county would have to be converted to culinary.”
○
We do not advocate the development of agricultural land; it merely recognizes
that wherever development occurs, agricultural water could convert to culinary, or
secondary. It is recognized that some agricultural water is more expensive than
others to convert to culinary use. More analysis is required to account for
agricultural water, estimate its conversion rate, and determine its treatment costs
in the draft EIS.
7. Relying on Our Local Water is Less Costly and Less Risky
than the LPP

Improved Local Water Management projects to increase supply and decrease demand can
be addressed incrementally as growth and demand requires. Their costs and benefits are fairly
well known. These projects would be small (in comparison to the LPP), requiring much less
capital and much shorter financing periods with less state support. This is a much more fiscally
conservative approach, involving much less risk, while protecting the state’s bond rating.
Utah’s and Washington County’s growth and economic potential can be supported with
Improved Local Water Management, more so than the LPP, considering the interest payment
savings. The LPP’s debt, not to mention its risk, may be a limiting factor to Utah’s economic
growth. Our local water will allow us to achieve our potential without encumbering our state and
county with unnecessary debt and a water supply vulnerable to drought, litigation, political
conflict, controversy and uncertainty.
V.
CONNECTED ACTIONS
Since 2016, Utah has been negotiating two 50-year service contracts with the BOR to put
its remaining portion of the Central Utah Project’s “Ultimate Phase” 1958 water right to
beneficial use. In 1958 this water right consisted of the Uintah and Ute Units, and only the
Uintah Unit was partially developed. This water was intended for the Ute tribe, but this is no
longer the case as Utah wants to use the portion that is left instead. Since the Ultimate Phase was
never built in 1958 by BOR they assigned this water right back to Utah in 1996. Utah filed an
application on May 2, 1995 Water Right No. 41-3479 to draw 156,000 acre feet year (AFY)
depletion and about 320,474 AFY diversion from Flaming Gorge reservoir (FGR) for
development. In 2009, this 1958 water right needed to be extended. The BOR mentioned in their
Lake Powell Pipeline Coalition’s NREA Comments
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protest letter of this water right extension in 2009 that there was an understanding that if Utah did
not develop this water within a 50 year period it would lapse. But, this did not happen. Now 60
years later Utah has to put this water right to beneficial use by 2020.
According to a BOR official there is 165,000 AF of unallocated water left in Flaming
Gorge Reservoir (FGR). that will be allocated on a first come, first serve basis. Colorado and
Wyoming could apply for this water and put it to beneficial use.
Utah is proposing two service contracts to utilize their water rights of the Ultimate Phase
Central Utah Project and draw water from FGR. The two service contracts include:
•
•

One, BOR 50-year service contract is for Utah to draw out 72,641 AFY from FGR to use
for development along the Green River, known as the Green River Block (GRB.) (a
portion of application Water Right No. 41-3479).
The other, is a BOR 50-year service contract to develop the LPP that will draw 86,249
AFY from FGR and let the water flow downstream about 500 miles to Lake Powell for
the benefit of the endangered fishes. Then draw water for LPP from Lake Powell
reservoir (the remaining portion of application Water Right No. 41-3479). This service
contract will be evaluated in the LPP’s draft EIS.

Utah is proposing in these two BOR 50-year service contracts 15 that Utah will not
develop unperfected seasonal high-water Green River tributary flows and leave them in the
Green River for the endangered fishes as long as Utah can withdraw this same amount of water
out of FGR reservoir for development. However, the seasonal spring high-water Green River
tributary flows may not be available to exchange because there are undeveloped senior water
rights holders and others who may already be using them, such as Central Utah Project. This
Water Right No.41-3479 is also junior to the Central Utah Project. Most importantly, the most
senior water right holder of the water in the Green River tributaries is the Ute Tribe of the Uintah
and Ouray Indian Reservation with water rights on many Green River streams that have priority
dates of 1882 and 1861. These are significant water rights of 470,594 AF of diversion and
258,943 AF of depletion on many tributaries. 16 Utah has been trying for many years to negotiate
a settlement of the tribe’s water rights whereby the tribe would forfeit some of their Green River
tributary water rights to the state, 17 but thus far the tribe has not agreed. The Ute Tribe has not
been identified to get any of the remaining water from FGR.
In addition, “The Ute Tribe is suing the U. S. Government Bureau of Indian Affairs. The
Tribe’s claims against the United States focus, in large part, on the Uintah Indian Irrigation
Project (“UIIP”), a Congressionally-authorized Indian irrigation project designed to irrigate

15

See https://www.usbr.gov/uc/provo/pdf/DRAFT_GR_ExchangeContract.pdf.

16

See https://www.waterrights.utah.gov/wrinfo/policy/compacts.asp.

17

See https://le.utah.gov/xcode/Title73/Chapter21/C73-21_1800010118000101.pdf.
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nearly 88,000 acres of Reservation land. The UIIP is a trust asset owned and operated by the
United States for the benefit of the Tribe. Today, the UIIP is only delivering irrigation water to
about 61,000 acres. The Tribe alleges that this disparity is the result of various breaches of the
United States’ fiduciary obligations.” 18
Moreover, Utah has not disclosed where these undeveloped high-water Green River
tributary flows are located. More information is needed to verify what amount of water supply is
available for Utah to exchange for these long-term 50-year service contracts. Utah has not
provided any evidence that it has a large amount of undeveloped water supply from high
seasonal water rights in the Green River tributaries for these exchanges. Furthermore, Utah has
not provided any proof that a junior 1958 LPP water right can be left in the river from FGR and
travel about 500 miles to Lake Powell for 50-years to benefit the endangered fishes without
being diverted by the senior water rights holders. Thus far, there is nothing in FERC’s study
reports that address the problem that Utah may not have the necessary water rights for the LPP.
In other words, Utah’s water rights are not in the Lake Powell Reservoir where they can be
withdrawn for the LPP Project.
Furthermore, months ago, we sent a GRAMA records request to the Utah Division of
Water Resources to ask for details on where these undeveloped high water Green River tributary
flows were located. We were told that the information provided by the Utah Division of Water
Rights records was inconsistent with the records of the Utah Division of Water Resources. We
are still waiting to obtain this information.
VI.
EXCHANGE OF WATER USE IN BUREAU OF RECLAMATION’S SERVICE
CONTRACT
A contract negotiation meeting for this proposed service contract was held December 2017
in St. George. See Contract No.17-WC-46-655. Technical draft provisions October 5, 2017. The
BOR and Utah were negotiating some of the terms of contract, such as how much Utah was
willing to pay for water from the reservoir. They agreed on $19 per acre foot annually. There was
not a public discussion of how the terms of contract would work and what they were agreeing to
do.
Furthermore, there is an interesting comparison for the price of water that is higher at
$250 per AF being negotiated by the Colorado River Indian tribes:
For some, an offer last week from the Colorado River Indian Tribes to store additional
water in Lake Mead to help stave off drought has renewed hope that a deal can be
worked out. On November 9, the tribes offered Arizona 50,000 acre-feet of water per

See https://www.sltrib.com/news/environment/2018/03/13/ute-tribe-takes-us-government-to-court-overtheft-of-land-and-water-in-historic-uncompahgre/
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year, starting in January of 2020, for $250 per acre-foot. 19
The contract is with the United States of America Department of the Interior Bureau of
Reclamation Colorado River Storage Project Flaming Gorge Storage Unit Contract for the
exchange of Green River Block water between the United States of America and the State of
Utah. The purpose of the contract was to put Utah’s Ultimate Phase CUP water right to benefical
use and included this section h.:
This Contract is one of two contracts that will satisfy the Assignment Provision; The
Board is requesting to enter into two separate contracts for the Assigned Water Right:
this contract is for the depletion of 72,641 acre-feet (AF) and is intended for the
development along the Green River (Green River Block), and the remaining 86,249 AF
will be addressed under a separate and distinct contract, and is intended to be used in the
Lake Powell Pipeline Project. 20
1.

Scoping

These contracts, although integral to Utah’s development of its “Ultimate Phase”
water rights and construction and operation of the LPP have not been subject to full public
review. For example, FERC’s scoping process did not expressly address the water exchange
contract with BOR. The proposed exchange concepts with the BOR are described below in these
comments. Scoping for the LPP Project occurred in 2008. Therefore, this exchange concept did
not go through FERC’s 10 year licensing process of study plans, and study reports with public
and federal agency comment. Thus far, there was no participation of federal agencies or the
public in this process and very little specific information on how this exchange will work..
Similarly, the BOR only held one meeting on for the Green River Block (GRB) Environmental
Assessment (EA) in Vernal, Utah, and gave short notice for that meeting.
NEPA’s scoping regulations state that the purpose of scoping is to identify the issues
to be addressed in the study and provide sufficient evidence for project analysis, But the public
was not given this type of information and nor were they given a meaningful chance to
participate in a scoping process for these proposed water use exchange service contracts .The
regulations state that:
40 CFR 1501.3 and 1508.9, 43 CFR 46.300-325
An EA is a concise document prepared with input from various disciplines and interested
parties that provides sufficient evidence and analysis for determining whether to prepare

See https://www.phoenixnewtimes.com/news/arizona-drought-negotiations-at-breaking-point-11025741;
and http://www.inkstain.net/fleck/2018/11/should-arizona-not-get-its-act-together-hints-of-a-six-state-coloradoriver-drought-contingency-plan/.
20
See https://www.usbr.gov/uc/provo/pdf/DRAFT_GR_ExchangeContract.pdf.
19
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an EIS or a FONSI. This conclusion cannot be reached without having knowledge of
what the issues are, as determined by appropriate Federal, tribal, State, local, and public
entities, as well as the general public.
40 CFR § 1501.7 Scoping also states that:
There shall be an early and open process for determining the scope of issues to be
addressed and for identifying the significant issues related to a proposed action. This
process shall be termed scoping. As soon as practicable after its decision to prepare an
environmental impact statement and before the scoping process the lead agency shall
publish a notice of intent ( § 1508.22) in the FEDERAL REGISTER except as provided in
§ 1507.3(e).
(a)
As part of the scoping process the lead agency shall:
(1)
Invite the participation of affected Federal, State, and local agencies, any
affected Indian tribe, the proponent of the action, and other interested persons (including
those who might not be in accord with the action on environmental grounds), unless there
is a limited exception under § 1507.3(c). An agency may give notice in accordance with §
1506.6.
(2)
Determine the scope (§ 1508.25) and the significant issues to be analyzed in
depth in the environmental impact statement.
(3)
Identify and eliminate from detailed study the issues which are not significant or
which have been covered by prior environmental review ( § 1506.3), narrowing the
discussion of these issues in the statement to a brief presentation of why they will not
have a significant effect on the human environment or providing a reference to their
coverage elsewhere.
(4)
Allocate assignments for preparation of the environmental impact statement
among the lead and cooperating agencies, with the lead agency retaining responsibility
for the statement.
(5)
Indicate any public environmental assessments and other environmental impact
statements which are being or will be prepared that are related to but are not part of the
scope of the impact statement under consideration.
(6)
Identify other environmental review and consultation requirements so the lead
and cooperating agencies may prepare other required analyses and studies concurrently
with, and integrated with, the environmental impact statement as provided in § 1502.25.
(7)
Indicate the relationship between the timing of the preparation of environmental
analyses and the agency's tentative planning and decision making schedule.
The Coalition is concerned because none of these regulations have been followed.
Furthermore, in Scoping Document 2 (SD2) FERC stated that scoping was intended to
serve as a guide to issues and alternatives to be addressed in the Environmental Impact Statement

Lake Powell Pipeline Coalition’s NREA Comments
Page 16

6504

(EIS). 21 The public expressed concerns in the scoping process that should be addressed in the
draft EIS. FERC’s comments read: “As shown in both the transcripts of the scoping meetings and
in Appendix A, many individuals have provided either oral or written scoping comments, or
both, concerning the Lake Powell Pipeline proposal. Many of the public comments express
similar concerns or issues:
1.

increased water conservation can delay the need for the pipeline or other water supply
projects .

2.

supplying water to allow the predicted population growth will diminish the quality of life
in the region;

3.

the estimated cost of the pipeline is increasing and little is known about how the final cost
of the pipeline will affect fees and the taxes and rates paid by water users;

4.

continued droughts and climate effects from human activity could put the supply of water
from Lake Powell Reservoir at risk.

These important issues should have been addressed in the study reports and were not.
These are the core issues that should be the basis of the draft EIS and they have been dropped
out. Utah reinterpreted and discounted these issues in the study reports. The study reports have
fallen short and should not be considered as complete by FERC as ready for environmental
review, because they did not address adequately these core controversial public issues of the LPP
project. Our comments in the following sections re-emphasize the importance that the
environmental studies for the draft EIS be revised and completed with high quality data. We
address these concerns in more detail below.
2.

BOR’s Green River Block (GRB) Water Exchange Contract Draft Environmental
Assessment PRO-EA-16-020

BOR explains the service contract provisions and the purpose of this exchange concept is
to put Utah’s remaining share (1996 asignment) of its Ultimate Phase CUP water right of 72,641
AFY to benefical use for (development) and leave water in the river for the endangered fishes
(ESA goals), the contract states:
Reclamation and the State propose entering into an exchange contract for the GRB that
would allow Reclamation to: meet ESA Recovery Program goals in the Green River,
continue to operate FG dam within the parameters of the FGROD, and provide the State
with a reliable water supply for development of the 1996 Assignment.

21
FERC eLibrary 20080821-3005, Scoping of Environmental Issues for the proposed Lake Powell Pipeline
Project, August 21, 2008, p.7

Lake Powell Pipeline Coalition’s NREA Comments
Page 17

6504

The remaining portion of the 1996 Assignment currently held by the Board has a
diversion limit of 320,474 AF and a depletion limit of 86,249 AF. This portion is being
reserved by the State to be used by the Lake Powell Pipeline Project (LPP) which would
divert water from Lake Powell and deliver it through a pipeline to Washington and Kane
counties in southwestern Utah. This portion of the 1996 Assignment is referred to as the
LPP Block. 22
3.

Comment

Utah claims that there will be no adverse effects due to this exchange because of Flaming
Gorge ROD. They describe the exchange this way:
“The proposed project will not change the releases of Flaming Gorge stored water to the
Green River, which will continue to occur as specified in the 2006 ROD. Therefore,
effects of Flaming Gorge releases to the Green River will remain the same as those
previously analyzed in existing Reclamation models and covered by the 2005 Flaming
Gorge EIS.”
However, the Coalition is concerned that there may not be enough water in Flaming
Gorge reservoir for the Ultimate Phase CUP water right. This is due to over-allocation, reduced
snowpack and stream flows and using a hydrological model from the Flaming Gorge ROD that
does not consider a changing climate. The Flaming Gorge ROD was in 2005. But, according to a
2007 letter 23 from the BOR it is uncertain how much water is available in FGR. The letter reads,
in part:

22

GRB EA. 1.3 Background, page 5.

23

See
http://www.riversimulator.org/Resources/UCRC/UCRCflamingGorgeWaterAvailibilityReclamation2007.pdf.
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Moreover, this hydrological modeling used to make the assumption of how much water is
left in the Flaming Gorge reservoir’s water availability analysis is flawed because it used the 100
year historical average of 15 MAFY at Lees Ferry and recent studies. 24 However, more recent
studies have shown there has been 15% less water in the last 100 years. Therefore, a current
analysis should be completed before the project is ready for environmental review for the draft
EIS. BOR, has begun to run what is being referred to as a “stress test” approach to modelling
utilizing the 1988 to 2015 hydrology, which includes the current historic drought. BOR should
use this model to evaluate water availability in FGR for the LPP for the term of the service
contract.
The BOR is using a piecemeal approach by trying to approve signing a 50-year service
contract for the GRB using a flawed EA before the LPP EIS is approved. This GRB concept of a
water use exchange with BOR should be included in the LPP’s EIS since both of BOR’s
proposed service contracts, the GRB and LPP Block are connected, such as:
•
They both depend on water from Flaming Gorge Reservoir
•
Both seek to exchange use of spring high water Green River tributary flows for the
endangered fishes to complete their proposed actions. 25
•
Both are using the same water in same section of the Green River.
•
Federal actions are requested from the same entity, the Utah Board of Water Resources.
•
Segregated from the same Ultimate Phase CUP Water Right application No. 41-3479.
The Coalition is concerned that Utah’s request for 72,641 AFY of water from Flaming
Gorge reservoir to develop the GRB water rights will lead to another deficit in an already overallocated Colorado River basin. The development of water for the GRB may require more
damaging diversions on the Green River.
This EA did not consider the impact to endangered fishes due to development of GRB’s
water rights. Specifically, it did not state where the proposed diversions would be located or what

Mu. Xiao, Udall, Lettenmaier, On the causes of declining Colorado Stream Flows, 2018 see at:
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2018WR023153.

24

43 CFR § 1508.25 Scope. Scope consists of the range of actions, alternatives, and impacts to be considered
in an environmental impact statement. The scope of an individual statement may depend on its relationships to other
statements (§§ 1502.20 and 1508.28). To determine the scope of environmental impact statements, agencies shall
consider 3 types of actions, 3 types of alternatives, and 3 types of impacts. They include:
(a) Actions (other than unconnected single actions) which may be:
(1) Connected actions, which means that they are closely related and therefore should be discussed in the same
impact statement. Actions are connected if they: (i) automatically trigger other actions which may require
environmental impact statements. (ii) Cannot or will not proceed unless other actions are taken previously or
simultaneously. (iii) Are interdependent parts of a larger action and depend on the larger action for their
justification. (2) Cumulative actions, which when viewed with other proposed actions have cumulatively significant
impacts and should therefore be discussed in the same impact statement. (3) Similar actions, which when viewed
with other reasonably foreseeable or proposed agency actions, have similarities that provide a basis for evaluating
their environmental consequences together, such as common timing or geography.
25

Lake Powell Pipeline Coalition’s NREA Comments
Page 19

6504

amount of water would be diverted. How will water be identified and measured in these Green
River tributaries before it is released from Flaming Gorge Reservoir?
Furthermore, the EA does not address Utah’s diminishing water supply or the overallocation of its water rights. For example, the BOR is not using hydrological modeling scenarios
that reflect diminishing snowpack and stream flows from a warming climate. This outdated
approach puts our environment and the water supplies that we rely on at risk.
Additionally, Utah should disclose the source of the water supply it wants to exchange.
This supply should remain physically available for the endangered fishes to assure that it stays in
the system for the 50-year term of the service contract. Utah should also be required to show
proof of this claim so it can be evaluated against claims of senior water right holders and the
remaining water supply. A study of water supply availability in Green River tributaries needs to
be included in the draft EIS.
The GRB EA identifies two alternatives: No Action and Proposed Action (defined as the
“preferred alternative”). However, the EA does not provide adequate information to show that
Reclamation’s preferred alternative, i.e., the Proposed Action, is appropriate or feasible. More
specifically, the EA does not include any inquiry into whether Utah has the water rights
necessary to implement the Proposed Action for the 50-year term of the service contract. As
discussed in these comments, BOR needs to reveal how it determined that Utah has the 72,641
AFY seasonal high Green River tributary flows to exchange with BOR to protect the endangered
fishes. Also, the BOR needs to disclose how it made the decision that the GRB’s 1958 junior
water rights, which have to show proof of beneficial use by 2020, can be given a 50-year service
contract for 72,641 AFY from FGR. As such, there is insufficient information in the record to
show that the Proposed Action is appropriate or feasible. We again request that Reclamation
provide information that demonstrates Utah has the water rights necessary to implement the
Proposed Action.
The Coalition suspects that Utah does not have these spring high-water Green River
tributary water rights to exchange for development and that this is another deficit in an overallocated Green River Basin. We suggest that before BOR makes a decision to approve these two
service contracts it should do more studies, such as:
•

Require Utah to provide proof it has undeveloped seasonal high water rights in the Green
River tributaries to exchange with the BOR for water out of FGR for the LPP.

•

Provide current hydrological climate modeling that could provide more realistic future
projections on water supply availability for the LPP. Because, this new information is not
accounted for in current studies that will be used to prepare the draft EIS. The draft EIS
is the document that will be used to make the decision on the LPP. 26

See http://www.inkstain.net/fleck/2018/06/new-usbr-modeling-suggests-a-bigger-risk-ofcolorado-rivershortage-than-yall-might-think/.
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•

Complete a comprehensive study, such as a Hydrological Determination, that uses less
than the historical 100 year average of 15 MAFY at Lees Ferry. This could determine if
Utah has a sufficient water supply for the Lake Powell Pipeline. See information on a
Hydrological Determination for the Jicarilla Navajo reservoir service contract. 27 The
Colorado River Basin Water Supply and Demand Study states that the Basin faces a wide
range of plausible future long-term imbalances between supply and demand. 28

In summary, the GRB, EA does not contain sufficient or accurate information to enable
stakeholders to fully understand the proposed action’s impact on the environment and make an
informed decision. There is no certainty that there is 72,641 AFY physically available for the
endangered fishes. This decision should be studied in an EIS.
Moreover, the GRB Block water exchange contract should be analyzed in the draft EIS
as a connected and cumulative action. The Coalition submitted comments on the draft EA for
that project. One of the issues we raised was the draft EA’s failure to demonstrate that Utah has
sufficient water rights for the contract, which is central to the feasibility of the proposed contract
as the preferred alternative.
VII.
UTAH’S WATER LAWS
The BOR did not consider Utah’s water right laws in these water use exchange concepts.
The Doctrine of Prior Appropriation states the fundamental principle by which water
rights are managed within the western states and Utah; is “first in time, first in right.” This
doctrine is not used in allocations in the Colorado River Compact between the states, but it is the
basis for Utah’s water laws. This means that those holding a water right with the earliest priority
date, and who have continued to make beneficial use of the water, have the right to water from a
certain source before others with water rights having later priority dates. As water supplies
decline, this principle will decide whose water supply gets shut off and who can continue to
access the water. Once the water supply limit is hit the system is managed by priority date. The
LPP’s 1958 water right 41-3479 is junior to many senior water right holders and is at high risk of
being shut off. Utah is ignoring this risk. As Colorado River flows diminish over time, Utah’s
junior priority LPP’s water rights of 1958 will be subordinate to those of senior water rights
holders.

27

See
http://www.ose.state.nm.us/Legal/settlements/NNWRS/Initial%20Disclosures/Settlement%20Documents/Summary
%20of%20the%202007%20Hydrologic%20Determination%20re%20Navajo%20Settlement%20110507.pdf.
28
See https://www.usbr.gov/lc/region/programs/crbstudy/FactSheet_June2013.pdf.
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Utah’s water laws and water rights should be made part of this draft EIS decision-making
process, but thus far, they have not been considered. All of the Ultimate Phase CUP water rights
have to show proof of beneficial use by 2020. This includes the LPP’s water right. It seems like
the BOR is changing the LPP’s water right proof of beneficial use dates past 2020 by ignoring
this provision by including the water right in a 50-year service contract. This gives LPP’s water
right a senior position above all others. Furthermore, Utah’s water law concerning instream flows
may also have to be updated to accommodate this exchange concept, so that water can be left in a
stream for the fishes and not diverted or developed. Thus far, the study reports do not include an
analysis of how Utah’s water rights laws will govern the exchange of water use in these 50-year
service contract.
Utah is not entitled to a specific amount of water. Utah’s water rights are not fixed; as
water supplies go down its water right goes down proportionally. Utah has 23% of the Upper
Basin Colorado River flow. The 1958 Lake Powell Pipeline water right, which was allocated
from the Ultimate Phase of the CUP, is a “junior” water right. It is junior to many senior water
right holders and is at high risk of being shut off as the water supply is reduced. The State of
Utah is ignoring this risk. As Colorado River flows diminish over time the LPP water right will
be outranked by senior water right holders. Furthermore, the Utah Division of Water Rights
indicated that the state has over-allocated its Colorado River water rights. In litigation, “junior
water rights” holders will go wanting. Precedent in water law shows that “paper” rights and “wet
water” can be very different. The LPP water right is junior to the following water right holders:
●
Central Utah Project
●
Lower Basin states
●
Ute Indian Tribe
●
Navajo and other tribal rights
●
Other Federal Reserved water rights; not yet determined
●
Mexico,
●
other water rights established before 1958
All of these risks to this LPP’s water rights need to be evaluated in the draft EIS.
The Coalition was told by BOR’s staff that the LPP’s water right’s 1958 priority date
would not change, and it would remain junior to the CUP. The Coalition is concerned that the
BOR intends to give a service contract for 50 years that could be subject to being shut off when
water supplies decline. This would happen if Utah’s water rights laws are followed.
The Coalition does not understand how BOR’s own goals from its Colorado River Water
and Demand Study recommendations would be met in this proposed exchange concept. It doesn’t
solve any of over-allocation of the Green River basin, and it is unclear whether sufficient water
would remain available to protect the endangered fishes. The exchange also does not seem to
appear in keeping to Utah’s previous pledge to not issue water rights or do any change
applications in this section of the Green River. In this 2009 proposed Green River Water Rights
Policy Agreement, Utah had been tasked with providing legal protections for the endangered fish
flows from Flaming Gorge Reservoir to Lake Powell under the Recovery Implementation
Lake Powell Pipeline Coalition’s NREA Comments
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Program Recovery Action Plan (RIPRAP). 29 Also, the Department of Interior recommends that
each action be consistent with the goals of BOR.
“Interior’s regulations at 43 CFR 46.420(a)(1) indicate that, in accordance with 40 CFR 1502.13,
“purpose” and “need” may be described as distinct aspects defining the underlying situation that
the agency is responding to. The “need” for action is the underlying problem the agency wants to
fix or the opportunity to which the agency is responding with the action. The “purpose” is the
goals or objectives that the agency is trying to achieve.”
The Coalition does not think this proposed action meets the goals of BOR to try the solve
the long-term imbalance between supply and demand. It certainly meets Utah’s goals—but at
what expense to the environment and the public good.
GRB, EA page 5. Purpose:
“This contract is needed to resolve a long standing disagreement between Reclamation and the
State regarding use of the water right assigned in 1996.”
The Coalition does not understand how this EA would solve the core issue that BOR
faced in 2009: that the Green River was over-allocated. This Ultimate Phase CUP Water Right
No. 41-3479 should have lapsed in 2009, as the state agreed to do. Rather than resolving the
over-allocation of the Green River, these service contracts make it worse.
In 2009, the BOR had a different position about the Ultimate Phase CUP Water Right
No. 41-3479. BOR stated in their protest letter that this water right should have lapsed due to the
over-allocation of senior water rights holders in this region. 30 The GRB and LPP’s are portions
of this same water right. This letter reads as follows:

https://www.waterrights.utah.gov/meetinfo/m20090820/policy-upcorviMC09L.pdf an
Letter from BOR to State Engineer Dec 17, 2009 see at:
https://www.waterrights.utah.gov/asp_apps/DOCDB/DocImageToPDF.asp?file=/docSys/v921/b921/B921002N.TIF

29
30
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The BOR protested the Ultimate Phase CUP Water Right No. 41-3479 extension of time,
for proof of beneficial use, beyond the 50-year limit (October 6, 2009). For this reason, Utah
made all these GRB and LPP water rights junior to the Central Utah Project All of GRB and
LPP water rights holders also have to show proof of beneficial use by 2020. The BOR also
mentioned in their protest letter that if all senior undeveloped water rights in Green River and
San Juan are developed, Utah would exceed its portion of the Colorado River Compact. The
BOR also protested every water right that was segregated from the Ultimate Phase Water Right
No 41-3479, and Utah made them junior to the Central Utah Project.
This suggests these GRB and LPP water rights are not valid water rights to exchange
with the BOR for long-term 50-year service contracts. The BOR has changed its position for an
unknown reason and now claims these water rights are a viable, permanent water rights that can
be used for an instream flow for the endangered fishes for 50 years. However, the BOR has not
addressed the concern that this 1958 GRB and LPP water rights are junior to senior water right
holders and will be in jeopardy of being shut off as water supplies decline.
The BOR should explain why they changed their position in this Ultimate Phase CUP
water rights. Furthermore, BOR should conduct an analysis of the validity of Utah’s water rights
and the available projected water supply for these 50-year service contracts before agreeing to
these exchanges with Utah.
Utah has about 1.369 Million Acre Feet per Year (MAFY) of depletions from tributary
sources to the Upper Basin Colorado River to use, and the balance of water is supposed to go
downstream to the Lower Basin states.
Utah estimates that 1,007,500 AFY are being depleted. This is water that is taken out
of the watershed and does not return. If you use a natural flow without any diversions at Lees
Ferry of 15 MAFY, it leaves about 360,000 AFY left for Utah to use. But, if you have less water
at Lees ferry (as shown in Udall’s 2017 study, 31 which identifies a 19% decrease since 2000),
this reduces the availability of the Ultimate Phase CUP water rights. Udall and colleagues also

The Twenty-First Century Colorado River hot drought and implications for the future. See at:
http://conserveswu.org/wp-content/uploads/Udall_et_al-2017-Water_Resources_Research.pdf.
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concluded in another study that the naturalized flow of the Colorado River has decreased about
15% over the last 100 years. 32
Therefore, Utah may not have a remaining share to develop due to declining snowpack
and streams flows and the over-allocation of its Colorado River water rights. A validation
process should be initiated to resolve Utah’s over-allocation of its Colorado River water rights,
which are currently in disarray, before the state allocates more water from its diminishing
supplies.
For example: The State’s web site on the Upper Basin Water Rights lists 2.5 MAFY of
approved depletions, but Utah is only supposed to deplete 1.369 MAFY. 33
See where new totals are indicated at the bottom of the page:
•
•

6,450,413 acre feet diversion; and
2,542,092 acre feet depletions.

Most importantly, we filed a GRAMA records request months ago to the Utah Divison of Water
Resources and requested the exact water right depletions that are included in the one million acre
feet of water they claim they are using of their Colorado River allocation. We are still waiting to
get that information.
According to a summary by a water official, there are significantly more approved water
right applications than Utah’s allocation, which, if developed, could potentially exceed Utah’s
entitlement. 34
Furthermore, in 2009, there was a proposed water rights policy agreement for the Green
River. 35 The Nature Conservancy and Western Resource Advocates described the overallocation of the Green River as follows: 36
“As the DWR stated in the public meetings, the surface waters in the affected reaches of the
Green River are in essence “fully appropriated” and generally not subject to additional
appropriation. New groundwater appropriations are limited to “small . . . applications for 1
family, 1/4 acre of irrigation and up to 10 livestock units.” DWR’s existing policy is to deny any
significant new applications to appropriate water from these reaches. Consequently, we believe

Mu. Xiao, Udall, Lettenmaier, On the causes of declining Colorado Stream Flows, 2018 see at:
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2018WR023153
see at: https://www.waterrights.utah.gov/distinfo/colorado/WRPriorityDDview.asp,

32
33
34

Water Right Issues in the Upper Colorado River Basin of Utah

https://www.waterrights.utah.gov/meetinfo/m042005/summary.htm
35
https://www.waterrights.utah.gov/meetinfo/m20090820/policy-upcorviMC09L.pdf
36
https://www.waterrights.utah.gov/meetinfo/m20091014/20091201_WRA-TNC_comments_final.pdf
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that the large “approved” but not yet “perfected” water rights are a much greater challenge for
DWR in protecting the recovery flows. The potential reduction in recovery flows resulting from
the exemption of approved, but unperfected water rights, needs to be fully addressed by the
proposed policy. Additionally, the proposed policy does not account for “approvals” upstream of
Reaches 1 and 2. One way to address depletions by approved but unperfected water rights may
be to provide for an additional and equivalent increase in releases from Flaming Gorge whenever
the perfection of approved water rights will reduce the recovery flows, as discussed above.”
1.

Comment

In a 2009 proposed Green River Water Rights Policy Agreement, Utah was tasked with
providing legal protections for the endangered fish flows from Flaming Gorge Reservoir to Lake
Powell under the Recovery Implementation Program Recovery Action Plan (RIPRAP). However,
Utah now wants to allow many new diversions on the Green River for the GRB’s water rights to
be able to divert 72,641 AFY from the Green River. This seems to be conflict with this previous
agreement. Therefore, there is no certainty that this water right will remain in place for the
duration of a 50-year service contract. It is not clear how Utah’s water laws and the requirement
to put all waters to beneficial use may impact this water use exchange, which changes water use
from development to an instream flows.
Moreover, Utah does not provide any information in the study reports on the Green
River Basin where the water supply for the LPP project will flow from Flaming Gorge reservoir
to Lake Powell reservoir.
Utah’s license application does not describe that it needs water for the proposed
action from Flaming Gorge Reservoir, or that the proposed exchange of water use with the BOR
has to occur to make the LPP project a viable project. Furthermore, the study reports do not
describe the resources affected from Flaming Gorge Reservoir to Lake Powell Reservoir such as
the endangered Green River fishes.
VIII.
FERC REGULATIONS CONTENTS OF APPLICATION
FERC regulations confirm that only the owner of project can apply for a license
and Utah will not own or pay for the Hurricane Cliffs Pumped Storage Project (PSP). Therefore
it should be deleted from the license application and deleted from cost/ benefit analysis in Study
Report #10. This study report claims PSP will bring in $billions of revenues. Contrary to this
assumption the cost of power from this PSP will above market rates. In other words it will be
hard to sell this power with so much cheaper power on the market..
FERC regulations describe the required contents of an application, see 18 CFR § 4.4:
(2) “The location of the proposed project is:
State or territory: County: Township or nearby town: Stream or other body of water”:
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However, Utah did not include the location of Flaming Gorge reservoir and the Green
and Colorado Rivers in its application.
(ii) “The steps which the applicant has taken, or plans to take, to comply with each of the laws
cited above are: [provide brief description for each requirement].”
However, the exchange concept on water use with the BOR does not seem to follow
Utah’s state water laws.
Utah’s license application does not describe that it needs water for the proposed
action from Flaming Gorge Reservoir, or that the proposed exchange of water use with the BOR
has to occur to make the LPP project a viable project. Furthermore, the license application does
not describe the resources affected from Flaming Gorge Reservoir to Lake Powell Reservoir such
as the endangered Green River fishes.
The Coalition is concerned that all the current environmental reports are not included
in the license application in Exhibit E. Utah does not provide any information about the BOR’s
service contract that take water from Flaming Gorge reservoir and move it about 500 miles to
Lake Powell and the environmental consequence of this action that are required in a license
application, such as:
the general description of the Flaming Gorge and Lake Powell reservoirs, the Green and
Colorado Rivers.
However, FERC regulation CFR 18 § 4.41 describes what needs to included Contents of
application continues and a lot of this on the information exchanges are left out:
“ (f) Exhibit E is an Environmental Report. Information provided in the report must be
organized and referenced according to the itemized subparagraphs below. See § 4.38 for
consultation requirements. The Environmental Report must contain the following
information, commensurate with the scope of the project:
(1)General description of the locale. The applicant must provide a general description of
the environment of the proposed project area and its immediate vicinity. The description
must include location and general information helpful to an understanding of the
environmental setting.
(i) A description of existing instream flow uses of streams in the project area that would
be affected by construction and operation; estimated quantities of water discharged from
the proposed project for power production; and any existing and proposed uses of
project waters for irrigation, domestic water supply, industrial and other purposes;
(ii) A description of the seasonal variation of existing water quality for any stream, lake,
or reservoir that would be affected by the proposed project, including (as appropriate)
measurements of: significant ions, chlorophyll a, nutrients, specific conductance, pH,
total dissolved solids, total alkalinity, total hardness, dissolved oxygen, bacteria,
temperature, suspended sediments, turbidity and vertical illumination;
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(iii) A description of any existing lake or reservoir and any of the proposed project
reservoirs including surface area, volume, maximum depth, mean depth, flushing rate,
shoreline length, substrate classification, and gradient for streams directly affected by
the proposed project;
(iv) A quantification of the anticipated impacts of the proposed construction and
operation of project facilities on water quality and downstream flows, such as
temperature, turbidity and nutrients;
(3)Report on fish, wildlife, and botanical resources. The applicant must provide a report
that describes the fish, wildlife, and botanical resources in the vicinity of the proposed
project; expected impacts of the project on these resources; and mitigation,
enhancement, or protection measures proposed by the applicant. The report must be
prepared in consultation with the state agency or agencies with responsibility for these
resources, the U.S. Fish and Wildlife Service, the National Marine Fisheries Service (if
the proposed project may affect anadromous, estuarine, or marine fish resources), and
any state or Federal agency with managerial authority over any part of the proposed
project lands. The report must contain:
(i) A description of existing fish, wildlife, and plant communities of the proposed project
area and its vicinity, including any downstream areas that may be affected by the
proposed project and the area within the transmission line corridor or right-of-way. A
map of vegetation types should be included in the description. For species considered
important because of their commercial or recreational value, the information provided
should include temporal and spatial distributions and densities of such species. Any fish,
wildlife, or plant species proposed or listed as threatened or endangered by the U.S. Fish
and Wildlife Service or National Marine Fisheries Service [see 50 CFR 17.11 and 17.12]
must be identified;
(ii) A description of the anticipated impacts on fish, wildlife and botanical resources of
the proposed construction and operation of project facilities, including possible changes
in size, distribution, and reproduction of essential population of these resources and any
impacts on human utilization of these resources;
(iii) A description of any measures or facilities recommended by state or Federal
agencies for the mitigation of impacts on fish, wildlife, and botanical resources, or for
the protection or enhancement of these resources, the impact on threatened or
endangered species, and an explanation of why the applicant has determined any
measures or facilities recommended by an agency are inappropriate as well as a
description of alternative measures proposed by applicant to protect fish, wildlife and
botanical resources; ….”
1. Federal Reserved Water Rights
When the United States reserved public land for uses such as Indian reservations, military
reservations, National Parks, National Forest lands, or Monuments and other public land
reservations, it also implicitly reserved sufficient water to satisfy the primary purposes for which
the reservation was created. Reservations made by presidential executive order or those made by
an act of Congress have implied Federal Reserved Water Rights. The date of priority of a Federal
Reserved Water Right is the date the reservation was established. The United States Supreme
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Court has determined that the measure of a Federal Reserved Water Right is not dependent on
beneficial uses to which the water has been historically applied, but should be quantified based
on the water needed to accomplish the primary purpose for which the reservation was
established.
While some Federal Reserved Water Rights in Utah have been settled many have not. This
situation creates the potential for unknown and unquantified Federal Reserve Water Rights to
disrupt long established appropriative state water rights if or when the reservation uses are
developed even though the rights may have been un-quantified, undeveloped, and unrecorded
under state water rights laws for decades. Utah has completed Federal Reserved Water Rights
settlement agreements on 10 of the 17 National Parks and Monuments and with other federal
reservations. But, Canyonlands National Park and Dinosaur National Monuments have pending
Federal water rights claims in the Green River that are not included in the accounting of Utah’s
remaining water rights. Rainbow Bridge National Monument is also being negotiated. It is
uncertain if National Forest Lands have any Federal Water Rights in the Green River. All of
these unsettled Federal Reserve Water Rights need to be added to Utah’s remaining Compact
allocation before the remaining Ultimate Phase CUP water rights are granted.
2. Tribal Water Rights
The U.S. Supreme Court first recognized tribal reserved water rights in a 1908 decision,
Winters vs. United States, some 14 years prior to the 1922 Compact. In 1963, the Supreme Court
ruled that water consumed under tribal rights be counted as part of the allocation made to the
state in which the reservation is located.
In 2014, Dan Cordalis, a tribal water rights expert with the nonprofit environmental law firm
Earthjustice in Denver, wrote:
“In addition to the existing over-allocation of the river, another “new,” major demand is likely to
come from Indian tribes, some of which have established the right to divert significant quantities
of water but have not yet developed the infrastructure to do so, and others whose water rights are
promised but have yet to be formally quantified. The latter is the case for 12 of the 28 tribes that
reside in the Colorado River Basin.”
“What we do know is that the 16 tribes in the basin that have quantified their rights have
established the right to divert nearly 2.9 million acre-feet of water annually from the Colorado
River system. It appears, therefore, the remaining tribal claims leave a significant ‘cloud’ over
the certainty of existing non-Indian water rights and uses.” It is important to note that these
reserved water rights don’t require that the tribes had an actual need at the time of the
reservation’s establishment, but are instead based upon future uses of the reserved water. A U.S.
Bureau of Reclamation study now underway in cooperation with the Ten Tribes Partnership, a
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coalition of tribes with Colorado River water rights, is working to determine how much water
may be associated with those rights.” 37
The Indian Tribes were not at the table in the 1922 Colorado River Compact, nor in any
later compacts and the compacts didn’t change or reduce any of their rights. The states have to
settle water rights claims with the tribes who have reservations in Utah because Indian rights
have to come out of the Utah’s remaining 361,000 acre feet Colorado River water right. As river
flows are reduced this could become problematic for the Lake Powell Pipeline water right
because tribal rights have priority over the junior water right of 1958 Lake Powell Pipeline.
The Utah Navajo Water Rights Settlement Act was introduced in Congress by Senator
Hatch in 2017 see at: (https://www.congress.gov/bill/115th-congress/senate-bill/664). The
agreement is for 81,500 acre of feet of water annually from the San Juan River; $200 million
from U.S. Congress; and $8 million from Utah. Also, the Bureau of Reclamation shall: (1) plan,
design, and construct the water diversion, delivery, and conservation features of the Navajo water
development projects. This agreement must be approved by Congress and ratified by the Utah
legislature and the Navajo Nation before it can be implemented.
The Northern Ute Tribe of the Uintah and Ouray Indian Reservation in Duchesne, Uintah
and Grand Counties have Federal Reserved Water Right claims in Utah. Negotiations culminated
in a settlement agreement approved by Congress in 1992. But it was never ratified by the tribe.
Also, the proposed Ute Indian Water Compact of September 22, 2009 was never ratified either
by the tribe. This agreement quantified water rights for the tribe limited to 470,594 acre-feet
diversion rights and 258,943 acre-feet of depletion from the Upper Colorado River System of the
Uinta and Lake Front Rivers and Duchesne River in Utah. Negotiation with Utah is for 105,000
acre foot of depletion out of Utah’s remaining share of Compact water rights. The priority date
for the Ute Tribal Water Rights when transferred to the Green River is October 3, 1861.
Negotiation is also underway to resolve claims of the Confederated Tribes of the Goshute
Reservation in northwestern Utah. A settlement agreement with the Shivwitts Band of Paiute
Indians in southern Utah was completed and passed by Congress.
Resolving Indian water right and the other Federal Reserved Water Rights before granting
the Ultimate Phase CUP water right would remove significant uncertainty to what Utah’s
remaining share of Colorado River water should be used for. Federal Reserved Water Rights in
the Colorado River have to come out of Utah’s remaining share of its Colorado River Compact
rights, which is about 361,000 acre feet. With Colorado River flows declining and Utah’s share
being only 23% of what remains it is uncertain how Utah will meet its obligations to higher
priority tribal water rights over the 30-50 year term of LPP’s hydropower license and the
proposed BOR’s service contracts. Similarly FERC should request a study of the remaining tribal
water rights in the Colorado River Basin that have been settled and yet to be settled such as the

37
Managing the Colorado River in the 21st Century: Shared Risks and Collaborative Solutions, see at:
https://www.cobank.com/~/media/Files/Searchable%20PDF%20Files/Knowledge%20Exchange/2016/Colorado%20
River%20Report%20%20Mar%202016.pdf
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Hualapai Tribe’s water rights. This study would reveal the amount of remaining water supply
and who has priority in the long term.
IX.
USING UPPER BASIN WATER IN LOWER BASIN
We are further concerned that Utah’s proposed use of water for the proposed LPP
project may violate the congressional authorizations of the purposes of Flaming Gorge and Lake
Powell reservoirs. This is because the LPP project would draw water from Flaming Gorge
reservoir in the Upper Basin and then draw water from Lake Powell and use the water in the
Lower Basin, in Washington County, Utah, where the project terminates. Flaming Gorge
reservoir waters must be used within its congressionally designated purpose for use in the Upper
Basin and not in the Lower Basin. 38 Therefore, it may take federal legislation to complete this
exchange.
The 1922 Compact clearly separates the two basins. It also specifies that 7.5 MAF is for
use by the Upper Basin states and 7.5 MAF for the Lower Basin states. It is not certain all states
agreed to Utah using an Upper Basin water right in the Lower Basin where the LPP Project is
located.
A 2003 Resolution of the Upper Colorado River Commission does not resolve this issue, stating:
“Whereas, the states of Colorado, New Mexico, Utah and Wyoming all support the proposed
Lake Powell Pipeline project, but the states are not in agreement as to whether, under the Law of
River, Utah may use a part of its Upper Basin apportionment to serve uses in the Lower Basin
portion of Utah, without obtaining the consent of the other states. However in the spirit of
comity, and without prejudice to the position of any state regarding these unresolved issues, all
the states support and to the extent necessary consent to the Lake Powell Pipeline Project in
Utah.” 39
According to legal scholars Utah cannot use an Upper Basin water right in the Lower
Basin as this Project does. 40
For instance, where an allocation is measured is important for the Upper Basin; it is at Lee Ferry,
AZ. However, the Lake Powell Pipeline will draw its water above Lee Ferry. The practical
necessity of administering the various water rights, apportionments, etc. of the Colorado River
has led to definitions of consumptive use or depletions generally in terms of “how it shall be

Colorado River Storage Project Act was authorized by Congress in
1956;https://www.usbr.gov/lc/region/g1000/pdfiles/crspuc.pdf.
39
Resolution of the Upper Colorado River Commission, 2003, See at:
http://www.riversimulator.org/Resources/LawOfTheRiver/HooverDamDocs/Supplements/2003aUCRCResolutionU
seAccountingWaterLakePowellPipeline.pdf
40
James S. Lochhead, An Upper Basin Perspective on the California’s Claims to Water from the Colorado River
Part 1: the Law of the River, pp.322-329, See at: http://citizensfordixie.org/wpcontent/uploads/2015/12/LochheadAn-Upper-Basin-Perspective.pdf
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measured.” The Upper Colorado River Basin Compact states that the Upper Colorado
Commission is to determine the apportionment made to each state by “…the inflow- outflow
method in terms of manmade depletions of the virgin flow at Lee Ferry…” 41 This water
diversion for the Lake Powell Pipeline is diverted before it gets to Lee Ferry and is used in the
Lower Basin. This diversion and usage conflicts with the Colorado River Compact. It may take
federal legislation as well as agreement from the Basin States agreement to legally allow this
scenario.
In these charts below, Utah claims to have a share of water in the lower basin. However, the
Coalition could not find evidence that Utah has a share in the Lower Basin. 42

Therefore, these Lower Basin water rights of 113,100 AFY may need to be added to
Utah’s Upper Basin remaining share, which does not leave water rights for the LPP. However, in
looking at what is reported to BOR in consumptive use the Virgin River is not included. How
Utah’s Lower Basin share is accounted for needs to be addressed in the LPP EIS.

The Upper Colorado River Basin Consumptive Uses and Losses Report 2011-2015, Terminology, page 4
see at https://water.utah.gov/InterstateStreams/PDF/TheColoradoRiverart.pdf, 8.
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The Upper Colorado River Basin is heavily dependent on snowpack, which is expected
to decrease as temperatures continue to warm. While the Green River is not as dependent on
snowpack as other rivers, less snow in the Basin will likely mean less water in the tributaries to
the Green downstream of the Dam, which will deplete the Green as well.
The Green River system downstream of Flaming Gorge Dam in Colorado and Utah is
home to four fishes listed as “endangered” under the ESA: the Colorado pikeminnow, humpback
chub, razorback sucker, and bonytail. In 1994, FWS designated portions of the Green and the
Colorado Rivers, including downstream of the confluence of the two rivers, as “critical habitat”
for these fishes. As such, these stretches of river have been deemed “essential” to the species’
recovery under the Endangered Species Act.
For these reasons the analysis in the draft EA needs to be integrated into the analysis
in the LPP draft EIS, and it needs to include the potential effects of a warming climate on the
diminishing water supply for the project as well as the project’s impact on the endangered fishes.
Thus, there simply may not be enough water to allow this exchange to occur due to the over
allocation of the water in the Green River basin.
X.
CONSISTENCY WITH COMPREHENSIVE PLANS
The other comprehensive plans include:
•

BOR is ignoring its own call to action to deal with the over-allocation of the
Colorado River basin. “The Basin faces a wide range of plausible future long-
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term imbalance between supply and demand.” This call to action is outlined in
the Colorado River Basin Water Supply and Demand Study 43 (Basin Study).
•BOR’s Climate Change Adaptation Strategy report in November 2016. The four
goals of the Strategy include: an increase in water management flexibility, an enhancement of
climate adaptation planning, the improvement of infrastructure resiliency, and the expansion of
information sharing. 44
•

•

BOR, in coordination with the Upper Basin River Commission and Basin States,
has begun to run what is being referred to as a “stress test” approach to
modelling , utilizing the 1988 to 2015 hydrology, which includes the current
historic drought. 45
The Utah Climate Center is warning of higher temperatures and increasing
drought throughout the region. The Western States Water Council counts the
Utah Department of Environmental Quality as a member organization and the
Utah Division of Water Resources as an executive council member. In March,
2018 the council resolved that it “supports state and federal applied research
and hydroclimate data collection programs that would assist water agencies at
all levels of government in adapting to climate variability and making sound
scientific decisions." 46

1. Drought Contingency Planning
From the vantage point of late November, 2018 it is clear that an evaluation of drought
contingency planning needs to be included in the LPP Environmental Analysis. In 2012 when
the initial draft study reports were completed for Utah both the Upper and Lower Basin States
were operating under an agreement on potential Colorado River shortages known as the 2007
Interim Guidelines. By 2015, when all of the draft study reports were revised and submitted to

43

Colorado River Basin Stakeholders Moving Forward, addressing challenges identified in the
Colorado River Basin Water Supply and Demand Study, Phase 1 Report: Executive Summary,
Bureau of Reclamation, May 2015. “The Basin faces a wide range of plausible future long-term
imbalance between supply and demand. This imbalance computed as a 10-year running average,
ranges from no imbalance to 6 million acre-feet (MAF) with a median of 3.2 MAF in 2060.”43
Compounding the problem is river flows at Lee Ferry during last 15 years have only been 12.5 13 MAFY; lower than the estimated 15 MAFY used in decision making. These lower flows are
not being considered by BOR, or Utah in forecasting water availability for the LPP and this
omission is making the over allocation worse.
https://www.usbr.gov/climate/docs/2016ClimateStrategy.pdf
http://www.inkstain.net/fleck/2018/06/new-usbr-modeling-suggests-a-bigger-risk-of-colorado-river-shortagethan-yall-might-think/
46
Supporting Federal Research on Climate Adaptation (March 14, 2018) http://www.westernstateswater.org/wpcontent/uploads/2018/08/421-WSWC-Resolution-supporting-Federal-Climate-Adaptation-Research.pdf
Lake Powell Pipeline Coalition’s NREA Comments
Page 34
44
45

6504

the Utah, the Lower Basin States had just begun a planning process to develop the Drought
Contingency Plan (DCP). 47 The DCP was undertaken to provide a consensus-based policy, in
part, to move away from federal intervention that is built into the 2007 Interim Guidelines. 48 We
mention this brief history because the original analyses were built on the best available data at
the time, however, with the passage of three years it is important to include the most up to date
science in order to address newly relevant policy concerns.
On October 5, 2018 the Bureau of Reclamation published the Upper and Lower Basin DCPs in
final draft form. 49 In section A of the DCP document, which discusses the background of the
planning process, it states:
Based on the actual operating experience gained after the adoption of the 2007 Interim
Guidelines and emerging scientific information regarding the increasing variability and
anticipated decline in Colorado River flow volumes, the Parties recognize and acknowledge that
those relying on water from the Colorado River System face increased individual and collective
risk of temporary or prolonged interruptions in water supplies, with associated adverse impacts
on the society, environment, and economy of the Colorado River Basin. Therefore, the Parties
have agreed that it is necessary and beneficial to pursue additional actions beyond those
contemplated in the 2007 Interim Guidelines to reduce the likelihood of reaching critical
elevation levels in Lake Powell and Lake Mead through the Interim Period.
The Council on Environmental Quality (CEQ) issues regulations regarding provisions
that all federal agencies must follow regarding NEPA. 50 These are published in the Code of
Federal Regulations (CFR). We believe that two citations in particular are important to our
contention that this environmental analysis must align with the modeling and policy provisions in
the Upper Basin DCP.
The first CEQ regulation is 40 CFR 1502.16 Environmental consequences. 51 It states
that an EIS shall include discussions of eight different points. Of relevance to this comment is
1502.16(c) which states: “Possible conflicts between the proposed action and the objectives of
Federal, regional, State, and local (and in the case of a reservation, Indian tribe) land use plans,
policies and controls for the area concerned. (See 40 CFR 1506.2(d).)”. The second, then, is 40
CFR 1506.2 Elimination of duplication with State and local procedures. 52 40 CFR 1506.2(d)

http://www.cap-az.com/documents/meetings/2017-01-05/160410.%20DCP%20and%20DCP%20Plus%20Presentation%20for%20January%20Board%20meeting.pdf
48
Abigail Sullivan, Dave D. White, Michael Hanemann,
Designing collaborative governance: Insights from the drought contingency planning process for the lower Colorado
River basin, Environmental Science & Policy, Volume 91, January 2019, p 40.
49
https://www.usbr.gov/dcp/docs/DCP_Agreements_Final_Review_Draft.pdf
50
Sarah Langberg. A “Full and Fair” Discussion of Environmental Impacts in NEPA EISs: The Case for Addressing
the Impact of Substantive Regulatory Regimes. www.yalelawjournal.org/note/nepa-eiss-and-substantive-regulatoryregimes
51
www.law.cornell.edu/cfr/text/40/1502.16
52
www.law.cornell.edu/cfr/text/40/1506.2
47
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states: “To better integrate environmental impact statements into State or local planning
processes, statements shall discuss any inconsistency of a proposed action with any approved
State or local plan and laws (whether or not federally sanctioned). Where an inconsistency exists,
the statement should describe the extent to which the agency would reconcile its proposed action
with the plan or law.”
The Coalition contends that the Upper and Lower Basin DCPs are regional plans
involving State, Tribal and local laws. Given the economic, social and cultural ramifications at
stake, it is important that the CEQ guidance is adhered to in this NEPA process. Such an
approach will at least make explicit some of the uncertainty inherent in this multi-billion dollar
LPP proposal.
XI.
POTENTIAL ENVIRONMENTAL IMPACTS
1. Climate Change
Climate variability increases the risk of an already over-allocated Colorado River.
Snowpack, the main source of water for community water systems, is estimated to be reduced
greatly by increasing temperatures. Dr. Robert Gilles from the Utah Climate Center found the
temperatures of all Utah’s cities are going up. Utah has had 9% less snow since 1950 and less
winter storms generally. Other studies predict that the Colorado River flows could be reduced by
10-30% over the next 50 years.
In contrast, state and federal studies, which have been cited thus far in support of the
LPP, have not included study results that have already been undertaken on the variability of
future river flows. The projected impacts of climate change on the declining snowpack and
Colorado River flows are widely accepted within the scientific community. They should be
included directly in planning for future water supplies for the LPP.
More than two and a half years have passed since our original comments on hydrological
modeling used for the PLP. Consider that the most recent modeling and data sets used in in
Study Report No. 19 Climate Change (Study 19) were completed in 2012. Advances in
modeling science take place consistently and incrementally over time in a variety of ways. These
include insights gained from past experience that are built into new modeling protocols,
additional years of monitored data to develop and test appropriate model inputs, and the
increases in computational power which make it feasible to test model response to a wide variety
of assumptions. This makes it imperative that the final application update its modeling approach
in order to improve its analysis in the proposed draft EIS.
The discussion of water rights above pertaining to the Green and Colorado rivers indicate
that even if water is physically in the river and Utah is not using all of its remaining Colorado
River Compact apportionment of 360,000 (AF), it does not guarantee the water is actually
available. Before the Colorado River Compact was created in 1922 annual river flows were
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originally thought to be in the range of 18-21 million acre feet a year (MAFY) at Lees Ferry,
Arizona. Lees Ferry is the dividing line between the Upper and Lower Colorado River Basin
States. The Lower Basin States of Arizona, Nevada and California were apportioned 7.5
(MAFY) which are firm allocations and draw their water supply from Lake Mead. The Upper
Basin States of Colorado, New Mexico, Wyoming and Utah were apportioned 7.5 (MAFY) and
these rights are more uncertain and variable because they are allocated only a percentage of what
is left after obligations to the Lower Basin are met and are more dependent on stream flows.
A study by BOR stated that “Apportioned water in accordance with the Law of River
exceeds the approximate 100 year average flow of river of 15 MAFY at Lees Ferry and is 16.4
MAFY.” 53 However, river flows at Lees Ferry during last 15 years have only been 12.5 (MAFY)
and the reservoirs of Lake Powell and Lake Mead are only at 50 percent capacity. In the
literature review of Study Report 19 on pages 1&2 there is extensive documentation that due to
the rising temperatures from climate change river flows will likely continue to decline.
Therefore, even if Utah’s claims its remaining water right is secure, in reality, it is not. We
explain the reasons in our following comments. .
In Study Report 18, Lake Powell Pipeline Hydrologic Modeling Analysis it states:
“Three future depletion scenarios, two potential Lake Powell Pipeline depletion schedules (86kaf
and 100kaf) and one no pipeline depletion schedule, were modeled.
For each of the three depletion scenarios, two future inflow hydrology scenarios were modeled.
One inflow scenario uses data from the observed streamflow record (1906-2006). The other
inflow scenario uses hydrologic data derived from tree rings (762 - 2005) to represent climate
variability in the Colorado River basin over the past millennium. These methods are discussed in
further detail below. Though the potential impacts of climate change have been studied in the
Colorado River basin, the data needed to quantitatively evaluate these potential impacts with
CRSS was not yet available at the time of this study. Therefore, the paleo-hydrologic record was
chosen as a means to evaluate the potential impacts from a wider range of dry and wet spells in
the Colorado River basin than is represented by the observed hydrologic record.” 54
2. Comment
The Coalition believes that two separate improvements could be made to the way that the
hydrologic modeling is done for the upcoming draft EIS. The first involves data inputs for the
CRSS model itself. The second would address environmental impacts that are more likely to
impact the viability of the project than simplistic comparisons of reservoir level as a function of
pipeline depletion schedules.

53
Colorado River Basin Stakeholders Moving Forward to address Challenges identified in the Colorado River Basin
Water Supply and Demand Study, Phase 1 Report: Executive Summary, Bureau of Reclamation, May 2015.
54
Study Report 18, Reclamation Colorado River Model Report, Appendix 2, p. 2.
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Recent modeling by both the BOR and the Colorado River Water Conservation District 55
has used a hydrologic input data set for the CRSS using a “Stress Test” period of record from
1988-2015. That period of record could now include 2016 and 2017 as well. The benefit of
adding this scenario to the analysis of future year projections is that it captures the range of
climate variability being used in the current Drought Contingency Planning process for the upper
and lower basin states. The inputs are also clearer, easier to understand, and based on historic
record as opposed to introducing further uncertainty with the use of a previous generation of
climate model (CMIP3) along with reconstructed data sets that span past millennia.
We recognize the fact that NEPA requires an EIS to be structured in a way that allows a
definite ranking among competing alternatives. However, given the complex planning and
decision making that is currently underway for drought contingencies for the entire Colorado
River system it is important also to evaluate this project in the context of water right
commitments and water availability from Utah’s Colorado River water rights. We believe the
most appropriate way to do that is to evaluate the effect of LPP depletions as they relate to a
range of potential drought contingencies in the upper basin.
Section 19.2.1 Study Description, it states:
“The study will identify potential impacts of the Project on water supply……and estimate
potential effects of climate change and climate variability on Project operations and water
deliveries.” 56
3. Comment
The current Study Report inappropriately excludes this analysis based on the
Utah’s unsupported assertion that climate change is not a concern. Utah claims it will be able to
draw water in dire conditions. There is no conclusive evidence in the record that supports this
conclusion. Utah does provide the various climate studies in the Study Report, but fails to relate
these studies to water availability for the Project as required in the Study Plan. The statements of
UBWR must be supported by reliable scientific evidence in the record which has not been
provided in the Study Report. Consequently, FERC needs more accurate information in the
Study Report before the draft EIS process begins.
4. ES.1 Executive Summary, Introduction
“The Lake Powell Pipeline Hydrologic Modeling report (Reclamation 2015) compared scenarios
with and without the LPP for each of two hydrologic datasets, observed hydrologic record (DNF)
and the alternate, more variable, climate change inflows

55
June 28, 2018 presentation. https://new.azwater.gov/sites/default/files/LBDCP-Master-Presentation-FINALFULL.pdf
56
Study Plan, p. 215, (emphasis added).
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(CC).” 57 ; and
The “Climate Change (CC) Inflow Hydrology – This future inflow hydrology scenario uses
climate change projections used in the 2012 Basin Study.”( p. 4-1)
5. Comment
The use of the model to evaluate alternatives as they impact upper basin drought
contingency plans, in addition to the projected level of Lake Powell, provides more
comprehensive information to determine the preferred alternative. A modeling protocol that
incorporates the latest improvements in hydrologic inputs and evaluates basin-wide impacts that
might impact system water plans is the most conservative analytical approach. An EIS that
incorporates this type of regional perspective will encompass a wider range of variables that are
important to the decision making process for the project.
6. 4.1.3 CRSS Model Summary
“Unique to this analysis is the model assumption that no new projects or depletions will occur in
the Upper Basin.
It is recognized that the Upper Basin States plan to develop their compact allocated
Colorado River water and, as such, it is highly unlikely that depletions will remain at the
2015 level in the future..” 58
“Thus, for this analysis the potential effects of the Lake Powell Pipeline project under the Interim
Guidelines are evaluated for only three years, the first three years of the pipeline when the
project is coming on line and pipeline depletions are lower.” 59
7. Comment
Utah must consider the over allocation of the Colorado River and the fact that water
demand already outstrips supply. FERC must require Utah to prove that the physical water
supply is available for the Project for the term of license. Utah’s analysis must look at the system
as a whole and what the status of river flow would be if all Upper Basin Colorado River Compact
water rights are developed. From a modeling perspective the most appropriate way to do this is
to use the time that has been afforded by the delay in the draft EIS development to take
advantage of new improvements in modeling that provide more realistic drought scenarios for
the Colorado River. Modeling scenarios that evaluate the effect of a range of drought
contingency measures for the upper basin should be used as an aide in understanding the proper
allocation of water rights.
PLP Study Report, p.ES-3.
PLP Study Report, p.4.6, (emphasis added).
59
Ibid. p, 4-7.
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8. The Lake Powell Pipeline’s Costs Are Undetermined
As stated by the project proponents, the capital cost cannot be determined until the
route is finalized. Estimates in early 2018 range from $1.1 to $1.8 billion dollars with $1.4
billion dollars currently being used as an estimated cost. Comparisons to other similar projects
indicate the LPP construction costs could be much higher. To give but one example of the range
of variables involved consider the “pumped storage project” which is a key component of the
project in the FERC cost benefit analysis. The assumption that power will be produced and sold
would be a financial benefit to the pipeline. However, regional power costs are cheaper than the
power produced by the pumped storage project yet the studies still claim they will make billions
of dollars from it.
The $1.4 billion cost of the pipeline does not include the $700 million-dollar capital
cost of the pumped storage component, nor is there accounting for annual costs of $57 million.
Costs of the pumped storage component are expected to be borne by Washington County and
these costs have not been included in discussions about the financial impacts on the county.
In addition, the maintenance costs of quagga mussels coming from Lake Powell in
the Lake Powell Pipeline and Washington County reservoirs and pipelines has not been
considered.
As we understand it, the state will bond the LPP project and pay interest on it for the
bond period. However, Washington County will not be able to fully repay the state during that
bond period - it will be a much longer repayment period. This effectively results in an interestfree loan from the state to the county for the difference in the payment periods. Until the costs
are known and available funding sources committed for the LPP, the entire state is being asked to
commit a significant but unknown amount of their tax dollars for a project whose many risks
have not yet been fully addressed.
Governor Herbert created the Executive Water Finance Board to study the cost of the LPP. They
have determined the LPP is a $1 billion state subsidy with annual payments of $80-120 million
that will take funds away from other state needs. 60
The Coalition is concerned about the costs, how it will paid for and how will residents pay for
the LPP has still not been disclosed.
However, FERC regulations state they should be included in the application.
FERC requirement for contents of an application continues:
“(e) Exhibit D is a statement of project costs and financing. The exhibit must contain:
60
https://www.utah.gov/pmn/files/444007.pdf
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(1) A statement of estimated costs of any new construction, modification, or repair, including:
(i) The cost of any land or water rights necessary to the development;
ii) The total cost of all major project works;
(iii) Indirect construction costs such as costs of construction equipment, camps, and
commissaries;
(iv) Interest during construction; and
(v) Overhead, construction, legal expenses, and contingencies;”
In Study report 10, Section 10.2.1 Primary Goals and Objectives

“Provide a clear picture of Project economic benefits and costs

A comparison to Project alternatives

Determine the cost-effectiveness of the Project, and compare the relative
costs of new water supplies for the alternative configurations; describe the costs
and cost effectiveness of the baseline condition.

Determine Project (and alternatives) marginal costs and cost allocations to
the
Water Conservancy Districts.” 61
The NEPA regulations require:
CFR§ 1502.16 Environmental consequences.
“This section forms the scientific and analytic basis for the comparisons under § 1502.14. It shall
consolidate the discussions of those elements required by sections 102(2)(C)(i), (ii), (iv), and (v)
of NEPA which are within the scope of the statement and as much of section 102(2)(C)(iii) as is
necessary to support the comparisons. The discussion will include the environmental impacts of
the alternatives including the proposed action, any adverse environmental effects which cannot
be avoided should the proposal be implemented, the relationship between short-term uses of
man's environment and the maintenance and enhancement of long-term productivity, and any
irreversible or irretrievable commitments of resources which would be involved in the proposal
should it be implemented. This section should not duplicate discussions in § 1502.14. It shall
include discussions of:
(a) Direct effects and their significance ( § 1508.8).
(b) Indirect effects and their significance ( § 1508.8).
(c) Possible conflicts between the proposed action and the objectives of Federal, regional, State,
and local (and in the case of a reservation, Indian tribe) land use plans, policies and controls for
the area concerned. (See § 1506.2(d).)
(d) The environmental effects of alternatives including the proposed action. The comparisons
under § 1502.14 will be based on this discussion.

61
Socioeconomics Water Resource Economics Study Plan, p.78, (emphasis added).
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(e) Energy requirements and conservation potential of various alternatives and mitigation
measures.
(f) Natural or deplete able resource requirements and conservation potential of various
alternatives and mitigation measures.
(g) Urban quality, historic and cultural resources, and the design of the built environment,
including the reuse and conservation potential of various alternatives and mitigation measures.
(h) Means to mitigate adverse environmental impacts (if not fully covered under § 1502.14(f)).
9. Comment
Utah did not address these goals and objectives adequately in the Study Report. It is imperative
that input from a wider range of stakeholders must be allowed to define an additional alternative
for the project EIS. Specifically, the Socioeconomics Study Report #10 falls short in its
cost/benefit analysis because the Alternatives Development Study Report #22 mischaracterizes
both the cost and scope of local water source development, technological efficiency
improvements, and conservation as an alternative to building the pipeline.
Therefore, we seek the inclusion of an "Improved Local Water Management" alternative for the
draft EIS outlined in our comments We do not believe that FERC can complete a valid
cost/benefit analysis on the conflicting incorrect data provided by Utah to date. We are also very
concerned that Utah has not disclosed its cost/benefit analysis to the ratepayers who will be
responsible for paying for this multi-billion dollar water project.
10. Cumulative Effects
Socioeconomic-Water Resource Economics Study Report 10
In terms of addressing the potential regional economic impacts and cumulative effects of this
project we find the analysis to be woefully inadequate. Of course, it is possible that by now,
November 2018, more work may have been done on this report as it is stated in both the Preface
and first sentence in Chapter 10 that the economics studies will be completed at a later time (see
Preface, p. P-1 and Chapter 10, p. 10-1). Two issues in particular, however, give us reason to
think that adequate time and resources have not been provided to address the cumulative effects
analysis in Study Report 10. The first is that the regional, geographic scope of the analysis only
focuses on the counties and Paiute Reservation immediately adjacent to the pipeline while
economic interests in a much larger region may also be affected. The second is the actual revised
study report itself: In the space of a 112-page, 12-chapter report, Chapter 10 “Qualitative
Economic Issues and Impacts” is all of ½ page in length and Chapter 11 “Cumulative Impacts”
could be generously described as ¾ page long.
Code of Federal Regulation rules that apply to this comment are:
CFR 40 1508.7 Cumulative impact 62,
62
https://www.law.cornell.edu/cfr/text/40/1508.7
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“Cumulative impact is the impact on the environment which results from the incremental impact
of the action when added to other past, present, and reasonably foreseeable future actions
regardless of what agency (Federal or non-Federal) or person undertakes such other actions.
Cumulative impacts can result from individually minor but collectively significant actions taking
place over a period of time.”
CFR 40 1508.8 Effects (b) Indirect effects 63,
“Indirect effects, which are caused by the action and are later in time or farther removed in
distance, but are still reasonably foreseeable. Indirect effects may include growth inducing
effects and other effects related to induced changes in the pattern of land use, population density
or growth rate, and related effects on air and water and other natural systems, including
ecosystems.
Effects and impacts as used in these regulations are synonymous. Effects includes ecological
(such as the effects on natural resources and on the components, structures, and functioning
of affected ecosystems), aesthetic, historic, cultural, economic, social, or health, whether direct,
indirect, or cumulative. Effects may also include those resulting from actions which may have
both beneficial and detrimental effects, even if on balance the agency believes that the effect will
be beneficial.
CFR 40 1508.14 Human Environment 64,
“Human environment shall be interpreted comprehensively to include the natural and physical
environment and the relationship of people with that environment. (See the definition of “effects”
( § 1508.8).) This means that economic or social effects are not intended by themselves to require
preparation of an environmental impact statement. When an environmental impact statement is
prepared and economic or social and natural or physical environmental effects are interrelated,
then the environmental will discuss all of these effects on the human environment.
Usually the term “reasonably foreseeable” is used when we talk about reasonably
foreseeable development projects. However, the discussion of indirect effects in CFR 40 1508.8
(b) uses the term to describe impacts that can be reasonably assumed to result from the project
itself; “Indirect effects, which are caused by the action and are later in time or farther removed in
distance,but are still reasonably foreseeable.” It also states that, “Effects and impacts as used in
these regulations are synonymous.” We contend that current events, taking place in the Upper
and Lower Basin states as these comments are being written, provide the clearest examples of
why these issues deserve more study and analysis before significant funds and public tax dollars
are committed.

https://www.law.cornell.edu/cfr/text/40/1508.8
https://www.law.cornell.edu/cfr/text/40/1508.14
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Currently we see the Upper Basin states evaluating a drought contingency planning
(DCP) protocol 65 at a time when there is still flexibility in the system of reservoir storage to
accommodate all of the Upper Basin commitments. We see a different and much more
contentious process taking place among the Lower Basin states in part because that flexibility has
currently been lost. 66,67.

65
66
67

https://www.usbr.gov/dcp/docs/DCP_Agreements_Final_Review_Draft.pdf
https://www.phoenixnewtimes.com/news/arizona-drought-negotiations-at-breaking-point-11025741
https://www.azcentral.com/story/opinion/op-ed/2018/11/17/arizona-brink-setting-off-water-war/2006037002/

Information in the record for the LPP project’s study reports is outdated. The LPP project’s
analyses, projections, and estimates have changed over time and continue to evolve even now. The need for water
has changed and the LPP project water will not be needed by 2030, not certainly by 2020 as previously asserted by
Utah in the study reports There is very little clarity, much less certainty, in previous claims of the project cost,
water availability, water supply, and desirability of conservation measures. It is of utmost concern that current data
in Utah’s studies be updated and made available to those who want a detailed and thorough understanding of this
project so that informed decisions can be made before FERC decides the project as ready for environmental
review.for the draft EIS.
Utah incorrectly claims that it can divert water in dire conditions, and that, therefore, it does not have
a responsibility to address the risk of climate change and water availability for the LPP. A revised Climate Change
Study Report #19 should include new climate modeling as outlined in our comments.
Washington County Water Conservancy presentation to Utah Executive Water finance Board, June 13,2018. See
page 20 at: https://www.utah.gov/pmn/files/404725.pdf
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XII.
INCOMPLETE STUDY REPORTS AND REQUESTS FOR MORE INFORMATION
Project analyses, projections and estimates have changed over time and continue to
evolve even now in the last few days. These include claims of project cost, water availability,
water supply and desirability of conservation measures to name but a few. It is of upmost
concern that current data be made available to those who want a detailed and thorough
understanding of this project in the upcoming draft EIS.
The Coalition is concerned that FERC and the cooperating agencies have not provided
current information into the record so that decisions can made about the LPP. FERC should make
sure that these items addressed in our comments are included in the analysis and the information
be available in their documents and study reports before the draft EIS process begins.
The list of incomplete study reports and the need for more analysis and information are the
following:
1. Request that Utah disclose what year the LPP will be needed to meet existing or
forecasted demand since they changed the purpose in their recent filing and don’t
include a date any longer. In the Study Report #19 Water Needs Assessment
2016 that year was 2020.
2. Request that Utah disclose how the proposal to divert water from Lake Powell is
in accordance with the Law of the River to effectively operate the Project over
the term of license. According to the Colorado According to the Colorado River
Compact Utah’s Upper Basin water rights cannot be used in the Lower Basin
where the Project is located.
3. Request Utah to show proof it has high-water rights in the Green River tributaries
of 157,000 AFY and 320,000 AFY to exchange with the BOR for water out of
Flaming Gorge reservoir for the Ultimate Phase CUP water right that includes
water for the LPP to complete the proposed action.
4. The LPP EIS needs to include the proposed exchange of the Green River Block
water right because they are, in fact, connected federal actions. This would
include the two BOR service contracts for the Ultimate Phase CUP water rights
in the EIS.
5. There are two critical issues that need to be further analyzed in a newly revised
Climate Change Study Report #19. How will climate change impact the Colorado
River in ways that affect physical water availability for the LPP and implications
for the project to operate at full capacity in the future if the flows in the Colorado
River continue to decline.
Utah incorrectly claims that it can divert water in dire conditions, and that, therefore, it does not
have a responsibility to address the risk of climate change and water availability for the LPP. A
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revised Climate Change Study Report #19 should include new climate modeling as outlined in
our comments.
6. Require Utah to complete an analysis of Utah Water Laws and what laws would
have to be changed in order to leave water in the Green and Colorado rivers for
500 miles for an instream flow for the benefit of the endangered fishes from
Flaming Gorge reservoir to Lake Powell reservoir.
7. Require Utah to update the cost/benefit analysis in Study report #10 with actual
figures on the cost of power from the Hurricane Cliffs Pumped Storage Project.
8. Include a reasonable Alternative in Study Report #22 that addresses a wider
range of water sources in addition to reverse osmosis treatment to meet the goals
of study report #10. Request that Utah provide the data used to support their
decision in Study Report #22 that assumes a cost of $5 Billion for the No LPP
Alternative. This Study Report #22 needs to be revised for the draft EIS.
No LPP Alternative. This Study Report #22 needs to be revised for the draft EIS.
Such impacts must be addressed in a wider geographic area than the narrow range of counties
that physically touch on the pipeline route. This geographic range should at least include the
upper basin watershed of the Colorado River.
For these reasons the range of cumulative effects considered by the license must be broadened to
account for socioeconomic factors that cannot be accounted for by simple comparisons of
build/no build alternatives in the draft EIS. In addition, such impacts must be addressed in a
wider geographic area than the narrow range.
CONCLUSION
Thank you for considering these comments.
Dated: November 19, 2018

Respectfully submitted,
/s/ Jane Whalen
Lake Powell Pipeline Coalition
321 North Mall Dr. b202
St. George, Utah 84790
(435) 215-8619
email@conserveswu.org
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DECLARATION OF SERVICE
Utah Department of Natural Resources’ Division of Water Resources
Lake Powell Pipeline Project (P-12966-004)
I, Emma Roos-Collins, declare that I today served the attached “Lake Powell Pipeline
Coalition’s Comments on the Notice that the Project is Ready for Environmental Analysis” by
electronic mail, or by first-class mail if no e-mail address is provided, to each person on the
official service list compiled by the Secretary in this proceeding.

Dated: November 19, 2018

By:
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____________________________________
Emma Roos-Collins
Water and Power Law Group PC
2140 Shattuck Ave., Suite 801
Berkeley, CA 94704
(510) 296-5591
office@waterpowerlaw.com
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Utah Board of Water Resources,
Lake Powell Pipeline Project

)
)
) P-12966-001
)

LAKE POWELL PIPELINE COALITION’S COMMENTS ON STUDY PLANS
AND DRAFT STUDY REPORTS
Pursuant to 18 C.F.R.§ 5.15.The Lake Powell Pipeline Coalition (Coalition) hereby comments on
the State of Utah’s “Initial Draft Study Reports of Utah Board of Water Resources” (Applicant)
for the Lake Powell Pipeline Project, eLibrary no. 20110314-5094 (March 14, 2011).
The Coalition consists of: Citizens for Dixie's Future, American Rivers, Glen Canyon Institute,
Grand Canyon Wildlands Council, Living Rivers - Colorado Riverkeeper, Sierra Club, and the
Town of Springdale, Utah. The descriptions and interests of member groups are stated in our
Scoping Document (SD1) Comments (July 7, 2008), e-Library no. 20080707-5206.
I.
COMMENTS ON STUDY PLANS AND DRAFT STUDY REPORTS
We appreciate the Federal Energy Regulatory Commission’s (Commission) consideration of
issues raised during the scoping process, and are pleased that a number of our recommendations
were integrated into the study plan. However, we are concerned that all of the environmental
studies were based on faulty population and water demand estimates that are used as the basis for
the need for the Lake Powell Pipeline project by 2020. Several of our most important concerns
from the scoping process have not been integrated in a satisfactory way into the study reports. .
In Scoping Document 2 (SD2) the Commission stated that scoping was intended to serve as a
guide to issues and alternatives to be addressed in the Environmental Impact Statement (EIS).
The public expressed concerns in the scoping process that should be addressed in the EIS, the
Commission’s comments read:
“As shown in both the transcripts of the scoping meetings and in Appendix A, many
individuals have provided either oral or written scoping comments, or both, concerning the
Lake Powell Pipeline proposal. Many of the public comments express similar concerns or
issues:
1. increased water conservation can delay the need for the pipeline or other water
supply projects;
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2. supplying water to allow the predicted population growth will diminish the quality of
life in the region;
3. the estimated cost of the pipeline is increasing and little is known about how the final
cost of the pipeline will affect fees and the taxes and rates paid by water users; and
4. continued droughts and climate effects from human activity could put the supply of
water from Lake Powell Reservoir at risk.”1
These important issues should have been addressed in the study plan reports. Some of the
proposed reports fall short and should not be considered as complete by the Commission because
they did not address adequately these core controversial issues of the Lake Powell Pipeline
project. Our comments in the following sections re-emphasize the importance that the
environmental studies be completed with high quality data, and attempt to clarify our concerns
with specific comments below. We are commenting on the Washington County’s portion of the
Lake Powell Pipeline project.
II.
SPECIFIC COMMENTS ON INITIAL STUDY REPORTS
We comment on the issues and alternatives described in the Initial Study Reports and the Water
Needs Assessment (WNA). For ease of reference, our comments track the title and outline
number in these documents for each section where we have a comment. Quotations from the
approved study plans are in italics.

Land Use Plans and Conflicts Study Plan and Report #6
The 2008 Study Plan’s purpose was to analyze the impacts and land use effects the Lake Powell
Pipeline would have on the region. The report misinterpreted key data, skipped essential steps
and varied from the study plans intent. In addition, the report was conducted based on anomalous
conditions for growth assumptions. We outline our basis for asserting that this study report is not
complete below.
Study Plan 6.2 Study Description and Objective
Source identified in the land use analysis pertaining to development and growth will be
utilized in the socioeconomic study as well as other resource area studies evaluation
project effects on growth.
Comment.
The over-all basis and approach to this growth study report is flawed. Between Scenario 1 and
Scenario 2B available lands are simply reduced by environmental and other development
constraints, these constrains, soils, rock out crops, endangered species, flood plains , proximity
1
FERC elibrary 20080821-3005, Scoping of Environmental Issues for the proposed Lake Powell Pipeline Project,
August 21, 2008, p.7
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of services, washes, etc, should all be considered up front when determining the amount of land
available for development. Therefore, available lands should begin with 2-B, leveling the
unfavorable lands permanently unavailable in Scenario 3.
The second flaw with the study report is that all scenarios assume that the growth number is a
constant and that only density would change based on non-available lands. If this document is to
create scenarios for growth that are to be used as a basis for deciding how much potential water
will be need by the county and to justify the construction of a pipeline, the study should be
creating scenarios that alter density, land use patterns, and possibly waster use practices.
Third, this study report assumes a growth rate as a constant far into the future. As discussed
previously, this projection is based on inflated numbers. Further, because the county population
was at such a rapid rate of increase at the time population numbers were gathered it is faulty to
assume that this number would remain a constant for 50 years and beyond. Instead the study
could use that figure as a worst case scenario, and then demonstrate other, lesser growth rate
scenarios to determine the correct growth demand on the St George region.
The study report is not sufficient because the Applicant varied from the specific requirements of
the study plan in that the effects of growth would also be in the Socioeconomic Study Report #10
and other resource area studies that would be related and the approved studies were not
conducted as provided for in the approved study plan.
The Coalition’s comments from SD2 pp. 4-52 on growth refers to comments of the Commission,
the Fish and Wildlife Service and EPA.
We recommend the report include these issues below into this study report. The Coalition’s
comments on growth in SD2 read:
SD2 Cumulative Impacts of Growth
SD2 states that “FWS recommends the EIS evaluate the cumulative impacts of project
induced land development, urbanization, and population growth on surface water quality,
included nutrient loading, pollutant runoff, and sediment loads.” SD2, p. 16. The
Commission responded: “we have modified section 4.2.2 of SD2 to include indirect
effects of induced growth on water quality parameters, where such effects can be
reasonably foreseen, and are due to building the pipeline or an alternative.”
We echo the comments of the FWS and emphasize the importance of analyzing the
impacts of a new water supply on land use and regional growth. In their scoping
comments, the Environmental Protection Agency (EPA) offered to do an analysis on the
environmental impacts of population growth.3
2

Coalition scoping Comments SD2, 2008 pp. 4-5 available at
http://www.powellpipelinefacts.org/images/pdf/Pipeline/cdf%20scoping%20comments%20pdf.pdf
3
U.S. Environmental Protection Agency, “Comments on Pre-Application Document” (July 15, 2008), eLibrary
20080724-0151.
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The Commission in SD2 states:
“We have revised section 4.2.9 to indicate more specifically that the EIS will address
issues related to reasonably foreseeable population growth that would be associated with
the proposed action and any other alternatives addressed in the EIS.” SD2, p. 21.
Study Plan 6.3.1.9 Growth Trends Analysis
To extent possible, the growth analysis will rely and be documented based upon
published plans and polices addressing growth issues. It is recognized that the types of
growth and how and where growth will be a result of current and future land use
ordinances, building and zoning codes that get formally adopted through State, county,
and municipal general and comprehensive planning processes.
Comment
The approved studies were not conducted as provided for the in the approved study plan because
it included BLM land in the growth analysis thus they used the wrong data. The Applicant
should not have used 498,580 acres in the growth analysis study area that includes BLM land. It
should have followed the study plan and just used state, county and municipal general and
comprehensive planning. The Applicant should have used state land which is about 101,040
acres and private land 255,060 in the analysis instead.4
BLM land
The Applicant should take into consideration that BLM is doing a Resource Plan Amendment to
its 1999 Resource Management Plan and coordinate information for this study report with their
comprehensive land use planning BLM is currently doing. This BLM planning will identify land
for special protection of special status species. The Applicant included BLM land in the
assumptions that BLM land will be sold, however, BLM land should be deleted from the amount
of developable land. In the Vision Dixie results,5 people want to retain BLM lands in public
ownership for recreation and preservation of scenic open space. The Applicant identifies BLM
land for development and misinterprets that all BLM land will eventually be sold.
The Applicant should not include BLM land in the developable acres in the county, because it
confuses the public on what may or may not be available for sale. Using BLM land skews the
model numbers.
Study Report Comments
The Applicant used the Wrong Data in the Study Report:

4

BLM’s Resource Management Plan, 1999, page 1.3 shows the amount of acreage of land in Washington County
available at
5
Vision Dixie Report, available at www.visiondixie.org
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We disagree with the Applicant’s population projections as the basis for the study report due to
they used the wrong data. The current estimates used in the study report are from January 2008
population estimates released by the Governor’s Office of Planning and Budgets (GOPB).
Growth, and therefore land-use considerations have changed significantly since 2008. In the
GOPB 2011Economic Outlook Report, State wide growth has gone down dramatically and is
now projected much lower at only 65% of 2008 projections. The GOPB is aware of the change in
growth climate and will be releasing revised and current reports in 2012. We recommend that
this study report not be considered complete until more current and accurate population
projections to 2020 are taken into consideration.
ES-3.11 Growth
We disagree with the sufficiency of the model and question if the correct data was used for the
study report that concludes: the growth area population would have an average housing density
of 2 units per acre for a 500,000 projected population. The Applicant’s assumption in the study is
not correct, and the density will be denser in the future. The Applicant including BLM land for
development in the scenarios which skews the model. In St George they are building 12 units per
acre for new housing developments. We very seldom would you find less than 4 units per acre
now.
We also disagree with the assumption that migrants will not want to move here because of
landscape ordinances and restrictions on water use. People move to Scottsdale, Las Vegas and
many other desert communities that conserve much more water than our area.
The study needs to consider people may not move here in the future because of high water
impacts fees in future that have to pay for Lake Powell Pipeline (LPP). In 2006 the state
legislature approved that repayment of the debt incurred for building the Pipeline will come from
impact fees.6 However, since the cost of constructing the pipeline has tripled, the assumption that
impact fees will fund the pipeline is no longer valid. The 2006 WCWCD’s report listed the price
of LPP about $562,000,000 and impact fees by 2040 would be $24,000 per water hook up7. A
new analysis must be completed in the study report to determine impact fees required to cover
current cost estimates. As impact fees increase to pay for the pipeline, the increased building
costs will put downward pressure on an already depressed new construction market.
Any significant increase in water impact fees, and cost of living, through property taxes or water
rates, would reasonably effect the housing market in the future growth. This issue was a major
concern of the public in scoping. Thus, the Commission should not consider this report complete
until the Applicant clearly explains how the LPP will be paid for. These costs should be included
in the growth analysis before this study report is considered complete. The increase in impact
fees should be as considered an adverse impact on the local economy in the future in the report.

6

Utah Code Title 73, Chapter 28, available at www.utah.gov
WCWCD Regional Water Capital Facilities Plan and Impact Fee Analysis, 2006, page 54 available at
http://wcwcd.state.ut.us/Plans,%20Studies%20&%20Reports.htm

7
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The Applicant did not properly conduct a study on the topic of growth diminishing quality
of life. Quality of life concerns was the purpose of growth being included in the EIS.
This study report does not answer the core concern brought up in scoping above that:
supplying water to allow the predicted population growth will diminish the quality of life
in the region. .”8
The Applicant missed the point why the conflicts of growth are included in this study. The
concern about the diminishing quality of life issues is what people are concerned about identified
in scoping. For example, how will growth impact air pollution from increased traffic; and urban
water runoff into the streams degrading water quality; and taxes increasing to pay for schools,
police, fire protection and other community services; high water impacts fees just to name a few.
The assumptions within the study report, that all available land should be filled to capacity are in
conflict with residents desires. The Applicant should include a growth scenario in a manner that
consistent with the Vision Dixie report and principles, rather than assuming the county is filled to
capacity.
The Applicant Used the Wrong Data
The Applicant did not use the results in Vision Dixie Report and polling results in the study
report. We recommend community desires expressed in Vision Dixie be included as part of this
study report. The study report does mention smart growth but, does not include the results of
$500,000 Vision Dixie Report that was a year and half land use planning exercise where 3000
people participated. The Vision Dixie process revealed that 75% of residents polled felt inward
growth and compact communities with open space surrounding it should be encouraged and
protects the quality of life. We submit Vision Dixie data for the study report. Inclusion of
community perceptions and desires for each scenario is essential if this study report is to be
considered complete. Polling of residents and reflection of their general desires should be
included in this section as well as in the Alternatives Development Study Report #22.
Poll Results, available at:
http://www.citizensfordixie.org/images/pdf/VisionDixie/Weighted%20results%20-%20july.pdf
Vision Dixie Report, available at:
Vision Dixie Final Report http://www.visiondixie.org/pdf/VisionDixie-Book-SM.pdf
3.2.11 Growth

8
FERC elibrary 20080821-3005, Scoping of Environmental Issues for the proposed Lake Powell Pipeline Project,
August 21, 2008, p.7
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Between 2000 and 2009, Washington County Utah was the 16th fastest growing county in
the nation in terms of housing units with an increase of 20,571 new units, an increase of
56.4 percent (U.S. Census Bureau, 2010).
The Applicant is not using the correct data in the study report. If the Applicant is able to include
data from the US Census 2010, then base 2010 population estimates should be adjusted to reflect
this actual information. The 2008 GOPB Report projected Washington County 2010 population
to be at 168,078. Yet, the 2010 US Census reported population 18% below this estimate9. Using
selective data to build the case for the pipeline would show bias. Consideration of the census
population estimates should be included in the study reports.
4.4.1.11 Growth
We disagree with the conclusion in the study report that the LPP does not have an impact on
growth because it clearly does. We would assert that increased impact fees to pay for the pipeline
will directly impact future growth in a negative way. This adverse effect must be considered in
conjunction with current, relevant growth projections by the Applicant for this report to be
considered complete.
We disagree with the data used and the sufficiency of the study results to arrive at the
proposed LPP Alternatives.
5.2 No Lake Powell Water Alternative
5.2.1.1 Land Ownership and Management
We recommend this section be deleted because it misinterpreted the results of the study that
considered the wrong data and the environmental impacts of xeriscapes. The Applicant has no
basis in fact or reason that communities would have to implement dust and particulate
suppression and controls on residential landscape and common area converted to desert
xeriscapes. The Applicant shows a real bias against the success of using xeriscape landscaping
that is used in all the desert communities of the southwest.
6.2.1 Land Ownership and Management
We recommend this section be deleted because it misinterpreted the results of study due to the
using the wrong facts. The Applicant has no basis in fact or reason that communities would have
uncontrolled particulate emissions causing chronic unavoidable adverse impacts on spoil erosion,
visibility, and air quality during wind storms.
Specific comments on maps:
1. Figure 4-7. Many of the lands on the urban interface of St George City slated for disposal
in the BLM’s 1999 Land Use Plan (LUP) have been determined not suitable for
development /disposal due to , but not limited to, Sensitive or endangered plants and
9

US Census 2010
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archeological resources. This research and analysis does not take into consideration
current activity level planning, including the Red Bluff ACEC, Santa Clara River Reserve
and others.
2. Most of the State Trust Lands known as the "Tonaquint parcel" have been slated for open
space and are 95% bed rock in the City of St George.
3. Scenario 1 is faulty as is assumes lands available for development can be developed that
are not available as set forth in the criteria for this study. Check for recent and current
conditions and analysis of the lands available for development.
4. There are land use conflicts in Figure 4-8 Scenario 1 Developable Areas, on the east side
of I-15 next to urban core where the public wants open lands for recreation and not to be
developed. Many special status species also occupy the land there. Also, more land in
Warner Valley is home to special status species and there would be conflicts with that
area being developed. The area identified as conflict should be enlarged.
5. Lands shown for development in R 16 W Sec 10 & 11 contain bear claw poppy habitat
and are currently being managed for its protection.
6. Parcels in Warner Valley are shown ideal for water storage in the WCWCD Master Plan
Sections on Sand Mountain are located on active dunes.
7.

Figure 4-8, change favorable development to available for development and analyze only
the lands in the category " highly favorable " to get a more realistic picture of growth
patterns within the study area.

#10
Water Resource Economic/Socioeconomics Study Plan and Report
The Applicant veered away from the specific requirements of the approved study plan. We
outline the issues below. The following issues were not considered in the study report or were
left out completely:
Study Plan 10.2.1 Primary Goals and Objectives
the economics of conservation measures and available water right
changes/transfers from irrigated agriculture or other water supply sources, as
designated by the water supply study.
Comment
The Applicant varies from the specific requirement of the approved study plan by not
including the economics of water conservation measures and available water changes
from irrigated agriculture water to culinary and also an inventory of all water supply
sources to account for the water not counted by the Washington County Water
Conservancy District.
Lake Powell Pipeline Coalition’s Comments on Draft Study Reports
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Study Plan 10.3 Agency Resource Management Goals
Determine the supply and cost-effectiveness of water conservation and
management programs that may be developed, with or without the Project.
Comment
The approved study report did not determine the cost effectiveness of water
conservation and management programs thus, it was not conducted as provided for in
the approved study plan
Study Plan 10.3 Agency Resource Management Goals
In terms of new water supply options and marginal costs, consider the general
economic impacts to the districts and to the state; clarify the likely fiscal
impacts.
Comments
The study report did not include this goal above thus, the study was not conducted as
provided for in the approved study plan.
The public’s interest of being informed on how the project will be financed and
repaid is not included in the study report. This is the main concern of residents, and
the controversy needs to be addressed this study report.
Numerous people commented during scoping that a major concern was:
“that the estimated cost of the pipeline is increasing and little is known about
how the final cost of the pipeline will affect fees and the taxes and rates paid
by water users.10
We recommend in the study report the Applicant disclose how the cost of the Lake
Powell Pipeline (LPP) will be financed and how the debt will be paid for and by
whom. The following issues need to be included in the study report, they include:
•

The cost and benefits of water conservation.

•

What is the financial impact if the water supply for LPP is reduced by
shortage or drought?

•

Explain the effects of the pipeline not being full of water until 2037 and is this
considered in the economic analysis? The Applicant will only receive 2000
acre feet initially in 2020 and that doubles each year; does this change the
economic benefit of the LPP in the current analysis?

•

The Lake Powell Pipeline pumps are at ground level 3745 (msl). Is the cost of
pumping from different intakes being considered in the economic analysis?

10
FERC elibrary 20080821-3005, Scoping of Environmental Issues for the proposed Lake Powell Pipeline Project,
August 21, 2008, p.7, http://www.powellpipelinefacts.org/images/pdf/Pipeline/ferc%20scoping%20doc.%202.pdf
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The report should include what the cost difference is of pumping from the
different pipe intake level into Lake Powell from 3575 (msl) the pipe would
be 170 feet long, at intake level 3475 (msl) it would be 100 feet more and at
proposed intake level 3375 (msl) the pipe would be another 100 feet longer.
•

How will the state finance the project? Detailed information of financing
terms should be included.

•

How will financing this project affect the states bond rating?

•

How will the residents pay the state back?

•

How much will impact fees have to go up now that the project has tripled in
price to pay for the project? What will the steep increase of impact fees have
on the housing industry in the future?

•

Does the state have a contingency plan if impact fees are not enough to cover
the payments? Has a thorough probability analysis of each repayment option
been constructed?

•

Page Electric has said they do not have the capacity in the switchyard for the
pipeline pumps and state will have to pay for the upgrade; this should be
included in the study report.

•

This study report does not comply with the Commission’s regulations in CFR
Title 18, 5.18. in that it does not explain the effects of the applicants proposal
on resources in the No Action Alternatives; it also does not include any
unavoidable adverse impacts. It does not discuss whether any such impacts are
short- or long-term, minor or major, cumulative or site-specific. It does not
discuss the plans and ability of the applicant to operate and maintain the
project in a manner most likely to provide efficient and reliable electric
service, including efforts and plans to (1) increase capacity or generation at
the project; or (2) discuss the need of the applicant over the short and long
term for the electricity generated by the project.

•

The Applicant did not include all the procedures of the National Economic
Development Procedures (NED) in this study report to address the Risk and
Uncertainty Sensitivity Analysis of the LPP. NED should address how
drought and uncertainty of the water supply for LPP should be considered in
the economic analysis of the project. Also, as reservoir levels fall
environmental impacts increase mush be an economic consideration.

•

Include NED 2.2.3 to the study plan report:
(1) Existing water supplies. Existing water supplies are included in the
with or without-project condition. Make adjustments to account for
anticipated changes in water supply availability because of the age of
facilities or changed environmental requirements.
(3) Additional water supplies. The without-project condition includes
water supplies that are under construction or authorized and likely to be
constructed during the forecast period.
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(4) Probability of water supply. Include calculation and specification of
the probability of delivery for each source of water supply in the analysis.
(5) Water quality. Water use is based on both the quantity and the quality
of water supply. Different uses may require different qualities as well as
quantities of water. Supplies also vary according to quality and quantity.
Because water quality is a critical factor in water supply, it should be
specified in any consideration or presentation related to water quantity.
The degree of detail used to describe water quality should be suitable to
permit differentiation among water sectors or available water supply
sources.
(6) Nonstructural measures and conservation. The without-project
condition includes the effects of implementing all reasonably expected
nonstructural and conservation measures. These measures include:
(1) Reducing the level and/or altering the time
pattern of demand by metering, leak detection
and repair, rate structure changes, regulations on
use (ie, plumbing codes), education programs,
drought contingency planning; and
(2) Modifying management of existing water development and supplies by recycling, reuse, and
pressure reduction; and
(3) lncreasing upstream watershed
management and conjunctive use of ground and
surface waters.
•

NED should also consider the risk of a quagga mussel invasion into the
pipeline system for the 50 year term of license and what that will do to future
costs of LPP in the economic analysis.

•

The Washington County Water Conservancy District’s (Water District)
existing 147 water right certificates with amount of water need to be included
in the report. Available at:
http://www.powellpipelinefacts.org/images/pdf/WCWCD%20water%20rights.pdf

•

The accounting of Water District’s Quail Creek project of how much water
annually is diverted off the Virgin River and how much is returned though its
hydropower plants to the Virgin River needs to be part of the report. The
regional pipeline is built to link all the community water systems together.

The Applicant’s results of the studies under the approved study plan did not consider these issues
listed above. We recommend that these studies be included in the study report before the
Commission considers them complete.
Study Plan 10.3 Agency Resource Management Goals
Costs of meeting new water resource needs for the Project area, including
conservation and Project alternative costs.
Lake Powell Pipeline Coalition’s Comments on Draft Study Reports
UBWR, Lake Powell Pipeline Project (P-12966)

-11-

6504

Comment
The study report did not include costs of meeting new resource needs in common sense dollar amount
so the public could understand the costs of the alternatives, thus it was not conducted as provided for
in the intent of approved study plan.
Study Plan 10.4.3 Issues and Data Needs
Availability and costs of new electric power supplies directly related to
Project.
Comment
The study report did not include this goal, thus, the study report was not conducted as provided for
the in the intent of approved study plan.
Study Plan 10.4.3 Issues and Data Needs
An accounting of the State’s Colorado river water rights allocated to the
Project; any potential water right impairment issues
Comments
The study report did not include this issue of water impairment due to reduced flows,
thus, the study results do not represent conditions over the term of the license.
The Coalition’s is concerned the State of Utah has a potential water right impairment issue and
does not actually have the legal right to take water at the low reservoir level they claim assures
water for a permanent water project at the same amount of water until 2070.
According to the Utah State Engineer’s powerpoint from 2009 11it seems there is a question
whether the LPP can legally divert at low levels for example:
In the presentation mentioned above, it states Utah currently consumes 1,007,500 acre-feet of its
apportionment of the Colorado River.

11

•

It says also that about 185,000 acre-feet is reserved for the tribes, Ute and Navajo. These
are very old water rights, that can’t be ignored. The state acknowledges this fact in their
powerpoint.

•

The current consumption plus Indian water rights equals 1.193 maf

Utah State Engineer’s powerpoint from 2009, available at:

http://www.riversimulator.org/Resources/States/UtahStateEngineerCurrentStatus2009.pdf
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•

8.23 (maf) must be delivered to the lower basin states

•

Utah gets 23% of the Upper Colorado Basin allocation

•

Factor in an 8 to 14% reduction in flows at Lees Ferry (conclusion of Reclamation's new
report12).

•

14% reduction in flow equals 2.1 maf at Lees Ferry

•

Equals only12.9 maf (total annual river flows) at Lees Ferry - 8.23 (maf) (lower basin
allocation) = 4.67 (maf) (upper basin allocation in 2050)

•

Utah’s Colorado River share of 23% of 4.67 maf = 1.0741 maf

•

With the reduction in river flows and the current Utah consumption plus Indian water
rights equals 1.193 maf which does not leave enough water for the LPP after you subtract
the projected reduction in flow.

In the range of probabilities, there is not enough water for the LPP because Utah has a junior
water right of (1996) and with predictions of less Colorado River future flows by the Bureau of
Reclamation’s new April 11, report the amount of water available will be reduced. The Applicant
claims it can divert water to the pipeline even in dire conditions. We recommend the study report
verify how the Applicant can legally divert water in dire conditions with a zero active pool of
water in Lake Powell; the same amount of water until 2070 for the LPP. Water availability is a
key nexus of the Climate Change Study Plan #19.13

Wildlife Resources Study Report #13
Conservation of Arid Land Habitats
The Draft Study Report 13 Special Status Wildlife Species (UDNR 2011a:4-35) offers a
systematic summary of the anticipated affects on special status wildlife. We are very concerned
that the proposed project, along with its other numerous economic and environmental liabilities,
will simply exacerbate deterioration of public lands locate on the Arizona Strip and southwestern
Utah.

12

Reclamation Managing Water in the West, Secure Water Act Section 9503 (c)–Reclamation Climate Change and
Water 2011 , Colorado River Basin sections, pages 17-40 ,179-183,, available at:
http://www.powellpipelinefacts.org/images/pdf/AttachmentA%20Pt1.pdf
http://www.powellpipelinefacts.org/images/pdf/AttachmentA%20Pt2.pdf
13
Climate Change Study Plan #19 at 19.5 Nexus to Project. The availability of water for the pipeline would affect
the ability of the Project to supply water to communities in Utah and generate hydroelectric electric power.
Therefore, the availability of water supply is directly related to the Project’s purpose.
Lake Powell Pipeline Coalition’s Comments on Draft Study Reports
UBWR, Lake Powell Pipeline Project (P-12966)

-13-

6504

As Table 1s below indicates, the listed (threatened) Mohave desert tortoise would be adversely
impacted by all proposed alternatives. All alternatives except the “No Lake Powell Water”
alternative would adversely affect the threatened Utah prairie dog. Of particular concern is the
adverse effect of the Transmission Line alternative on the endangered California condor. While
report, summarized below in Table 3, indicates minimal effects on Wildlife Species of Concern
and Tribal Wildlife of Species of Cultural Concern, we emphasize that aridlands, such as the
entire project area, already drier and more variable than other habitat types, are predicted to get
even drier, warmer, and more variable. In addition, aridlands ecosystems are highly susceptible
to invasion by nonnative species. Facilitated by climate change and soil disturbance, invasion by
nonnative species alters the type and quantity of food for birds (North American Bird
Conservation Initiative 2010). More than 50% of aridland bird species show medium or high
vulnerability to climate changes (North American Bird Conservation Initiative 2010). The
Secretary of Interior has repeatedly stressed that public lands are very important for the
conservation of aridland species; more than half of U.S. aridlands are publicly owned yet many
aridland birds continue to decline. Public lands are critically important for species such as sagegrouse, sage sparrow, and Le Conte’s thrasher, with over 75% of their U.S. distribution on public
lands (North American Bird Conservation Initiative 2011).
Table 1: Affects of Alternatives on T&E and Sensitive Species
Species

South Alt

Existing
Highway

Southeast
Corner

California
Condor

May affect,
but not likely
adversely
affect (UDNR
2011a:4-5).

The Existing
Highway
Alternative may
affect, but is not
likely to
adversely affect
the California
condor

Mexican
Spotted
Owl

May affect,
but not likely
adversely
affect
Mexican
spotted owl
(UDNR
2011a:4-7).

The Existing
Highway
Alternative may
affect, but is not
likely to
adversely affect
the Mexican
spotted owl
(UDNR 2011a:421).

SW

The South

The Existing

The Southeast
Corner
Alternative
may affect,
but is not
likely to
adversely
affect the
California
condor.
(UDNR
2011a:4-24).
The
Southeast
Corner
Alternative
may affect,
but is not
likely to
adversely
affect the
Mexican
spotted owl
(UDNR
2011a:4-25).
The Southeast
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Transmission No Lake
Line
Powell
Water
The No
The
Transmission Lake Powell
Water
Line
Alternative
Alternatives
would have
would likely
no effect on
adversely
the
affect the
California
California
condor
condor
(UDNR
(UDNR
2011a:4-35).
2011a:4-29).
The
Transmission
Line
Alternatives
may affect,
but are
unlikely to
adversely
affect the
Mexican
spotted owl
(UDNR
2011a:4-30).
The

The No
Lake Powell
Water
Alternative
would have
no effect on
the Mexican
spotted owl
(UDNR
2011a:4-35).

The No
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Willow
Flycatcher

Alternative
would have
no effect on
the
southwestern
willow
flycatcher
(UDNR
2011a:4-7).

Highway
Alternative may
affect, but is not
likely to
adversely affect
the southwestern
willow
flycatcher.
(UDNR 2011a:421).

Corner
Alternative
may affect,
but is not
likely to
adversely
affect the
southwest
willow
flycatcher.
(UDNR
2011a:4-25).

Utah
Prairie Dog

The South
Alternative
would likely
adversely
affect the
Utah prairie
dog (UDNR
2011a:4-8).

The Existing
Highway
Alternative
would likely
adversely affect
the Utah prairie
dog (UDNR
2011a:4-)21.

The
Southeast
Corner
Alternative
would likely
adversely
affect the
Utah prairie
dog. (UDNR
2011a:4-).

YellowBilled
Cuckoo

The South
Alternative
would have
no effect on
the yellowbilled cuckoo.
(UDNR
2011a:4-13).

The Existing
Highway
Alternative
would have no
effect on the
yellow-billed
cuckoo. (UDNR
2011a:4-21).

The Southeast
Corner
Alternative
would have
no effect on
the yellowbilled cuckoo
(UDNR
2011a:4-25).

Greater
SageGrouse

The South
Alternative
would have
no effect on
the greater
sage-grouse
(UDNR
2011a:4-13).

The Existing
Highway
Alternative
would have no
effect on the
greater sagegrouse (UDNR
2011a:4-22).

The Southeast
Corner
Alternative
would have
no effect on
the greater
sage- grouse
(UDNR
2011a:4-25).

Mohave
Desert
Tortoise
(MDT)

The South
Alternative
would likely
adversely

The Existing
Highway
Alternative
would likely

The
Southeast
Corner
Alternative
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Transmission
Line
Alternatives
may affect,
but are not
likely to
adversely
affect the
southwest
willow
flycatcher
(UDNR
2011a:4-30).
The
Transmission
Line
Alternatives
would likely
adversely
affect the
Utah prairie
dog (UDNR
2011a:4-30).

Lake Powell
Water
Alternative
would have
no effect on
the
southwest
willow
flycatcher
(UDNR
2011a:4-35).

The No
Lake Powell
Water
Alternative
would have
no effect on
the Utah
prairie dog
(UDNR
2011a:4-35).
(UDNR
2011a:4-).
The
The No
Transmission Lake Powell
Line
Water
Alternative
Alternatives
would have
would have
no effect on
no effect on
the yellowthe yellowbilled cuckoo billed
(UDNR
cuckoo
2011a:4-31).
(UDNR
2011a:4-36).
The
The No
Transmission Lake Powell
Line
Water
Alternatives
Alternative
would have
would have
no effect on
no effect on
the greater
the greater
sage-grouse
sage-grouse
(UDNR
(UDNR
2011a:4-31).
2011a:4-36).
The
The No
Transmission Lake
Line
Powell
Alternatives
Water
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affect the
MDT
(UDNR
2011a:4-17).

adversely affect
the Mohave
desert tortoise.
(UDNR 2011a:422).

would likely
adversely
affect the
Mohave
desert
tortoise
(UDNR
2011a:4-26).

would likely
adversely
affect the
Mohave
desert
tortoise
(UDNR
2011a:4-).

Yuma
Clapper
Rail

The South
Alternative
would have
no effect on
the Yuma
clapper rail
(UDNR
2011a:4-17).

The Existing
Highway
Alternative
would have no
effect on the
Yuma clapper rai.
(UDNR 2011a:422).

The Southeast
Corner
Alternative
would have
no effect on
the Yuma
clapper rail.
(UDNR
2011a:4-26).

Relict
Leopard
Frog

The South
Alternative
would have
no effect on
the relict
leopard frog.
(UDNR
2011a:4-17).

The Existing
Highway
Alternative
would have no
effect on the
relict leopard
frog. (UDNR
2011a:4-22).

The
Southeast
Corner
Alternative
would have
no effect on
the relict
leopard frog.
(UDNR
2011a:4-26).
The
Southeast
Corner
Alternative
would have
no effect on
the Kanab
ambersnail
(UDNR
2011a:4-26).

The
Transmission
Line
Alternatives
would have
no effect on
the Yuma
clapper rail
(UDNR
2011a:4-32).
The
Transmission
Line
Alternatives
would have
no effect on
the relict
leopard frog
(UDNR
2011a:4-31).
The
Transmission
Line
Alternatives
would have
no effect on
the Kanab
ambersnail
(UDNR
2011a:4-31).

Kanab
The South
Ambersnail Alternative
would have
no effect on
the Kanab
ambersnail
(UDNR
2011a:4-17).

The Existing
Highway
Alternative
would have no
effect on the
Kanab
ambersnail
(UDNR 2011a:422).

Alternative
would likely
adversely
affect the
Mohave
desert
tortoise
(UDNR
2011a:4-36).
The No
Lake Powell
Water
Alternative
would have
no effect on
the Yuma
clapper rail.
(UDNR
2011a:4-37).
The No
Lake Powell
Water
Alternative
would have
no effect on
the relict
leopard frog
(UDNR
2011a:4-37).
The No
Lake Powell
Water
Alternative
would have
no effect on
the Kanab
ambersnail
(UDNR
2011a:4-37).

Table 2: Wildlife Species of Concern and Tribal Wildlife of Species of Cultural Concern
Common Name
Allen's big-eared bat
Big free-tailed bat

Scientific Name
Idionycteris phyllotis
Nyctinomops macrotis

Dwarf shrew
Fringed myotis bat
Greater western mastiff

Sorex nanus
Myotis thysanodes
Eumops peroti

Status
USPC
USPC, AGFDWSC
AGFD-WSC
USPC
AGFD-WSC
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bat
Kit fox
Long-eared myotis bat
Pygmy rabbit
Small-footed myotis bat

scalifornicus
Vulpes macrotis
Myotis evotis
Brachylagus idahoensis
Myotis ciliolabrum

Townsend's big-eared
bat
Western red bat
Abert’s towhee
Bald eagle

Corynorhinus
townsendii
Lasiurus blossevillii
Pipilo aberti
Haliaeetus
leucocephalus
Vireo bellii
Ceryle alcyon
Toxostoma bendirei
Spizella atrogularis
Dendroica nigrescens

USPC
PIF
FWS, BLM,
NPS
BCC
AGFD-WSC
BCC
PIF
BCC

Spizella breweri
Dendroica nigrescens

PIF
BCC

Spizella breweri
Athene cunicularia
Toxostoma crissale
Buteo regalis
Aquila chrysaeto
Vireo vicinior
Toxostoma lecontei
Melanerpes lewis
Lanius ludovicianus
Numenius americanus
Vermivora luciae
Accipiter gentilis
Circus cyaneus
Falco peregrinus
anatum
Gymnorhinus
cyanocephalus
Falco mexicanus
Sphyrapicus nuchalis
Amphispiza belli
Oreoscoptes montanus
Asio flammeus
Buteo swainsoni
Vermivora virginiae
Ammodramus
savannarum perpallidus
Aeronautes saxatalis

BCC
USPC, BCC
BCC
USPC, BCC
BCC
BCC
PIF
USPC, BCC
BLM-S, BCC
USPC, BCC
PIF
CS
BCC
FWS, BLM,
NPS
BCC

Bell’s vireo
Belted kingfisher
Bendire’s thrasher
Black-chinned sparrow
Black-throated gray
warbler
Black-chinned sparrow
Black-throated gray
warbler
Brewer’s sparrow
Burrowing owl
Crissal thrasher
Ferruginous hawk
Golden eagle
Gray vireo
Lecontes’s thrasher
Lewis's woodpecker
Loggerhead shrike
Long-billed curlew
Lucy's warbler
Northern goshawk
Northern harrier
Peregrine falcon
Pinyon jay
Prairie falcon
Red-naped sapsucker
Sage sparrow
Sage thrasher
Short-eared owl
Swainson’s hawk
Virginia’s warbler
Western grasshopper
sparrow
White-throated swift

USPC
BLM-S
USPC
BLM-S, AGFDWSC
USPC

BCC
AGFD-WSC
BCC
AGFD-WSC
USPC, BCC
BCC
BCC
AGFD-WSC
PIF
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Common chuckwalla
Gila monster
Northern sagebrush
lizard
Sidewinder
Utah milk Snake
Western banded gecko
Western threadsnake
Zebra-tailed lizard
Arizona toad
Great plains toad

Sauromalus ater
Heloderma suspectum
Scleoporus graciosus
graceosus
Crotalus cerastes
Lampropeltis triangulum
taylori
Coleonyx variegatus
Leptotyphlops humilis
Callisaurus draconoides
Bufo microscaphus
Bufo cognatus

USPC
USPC
BLM-S
USPC
AGFD-WSC
USPC
USPC
USPC
USPC
USPC

Abbreviations: USPC = Utah Species of Concern; CS = Species with Conservation Agreements; AFGD –
WSC = Arizona Fish and Game Department Wildlife Species of Concern; BLM-S = BLM Sensitive
Species; BCC = USFWS Birds of Conservation Concern; PIF = Partners in Flight Watch List; FWS =
Fish and Wildlife Service; NPS = National Park Service
Sources: Utah Conservation Data Center; Bureau of Land Management, Arizona Strip Field Office
Proposed Plan/FEIS, 2007; USFWS Birds of Conservation Concern, 2002; Arizona Game and Fish
Department Natural Heritage Program and Comprehensive Wildlife Conservation Strategy; Partners in
Flight (PIF 2008); US Fish and Wildlife Service.

Table 3: Affects of Alternatives on Species of Concern
Species

South Alt

Existing
Highway

Southeast
Corner

Transmission
Line

Mammal
Species of
Concern

Construction,
operation and
maintenance of
the South
Alternative
would not cause
significant
impacts on
mammal
wildlife species
of concern
(UDNR
2011a:4-18).

Construction,
operation and
maintenance
of Existing
Highway
Alternative
facilities could
cause some
mortality of
individual
mammals, but
would not
exceed the
significance
criteria for
impacts on
populations of
mammal
wildlife
species of
concern.
Habitat
impacts would

Construction,
operation and
maintenance
of the
Southeast
Corner
Alternative
Existing
Highway
Alternative
facilities
could cause
some
mortality of
individual
mammals,
but would not
exceed the
significance
criteria for
impacts on
populations
of mammal

Periodic
transmission
line inspection
and
maintenance
could cause
some
individual
mammal
mortality from
vehicle traffic,
but the
number of
animals lost
would not
place any
species at risk
and impacts
would not
exceed the
significance
criteria
(UDNR
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No Lake
Powell
Water
Impacts
would be
similar to
those
described in
Sections
4.4.2.2.1,
4.4.2.2.2,
4.4.2.2.3
and
4.4.2.2.4.
Impacts on
tribal
wildlife
species of
cultural
concern
would be
similar to
those
described in
Section
4.4.2.5.2.
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not be
significant
because of the
large area of
equivalent
habitat in the
surrounding
region (UDNR
2011a:4-23).

Bird
Species of
Concern

Construction,
operation and
maintenance of
the South
Alternative
would not cause
significant
impacts on
avian wildlife
species of
concern (UDNR
2011a:4-19).

Construction,
operation and
maintenance
of the Existing
Highway
Alternative
would not
cause
significant
impacts on
bird wildlife
species of
concern
(UDNR
2011a:4-23).

Reptile
Species of
Concern

Construction,
operation and
maintenance of
the South
Alternative

Construction,
operation and
maintenance
of the Existing
Highway

wildlife
species of
concern.
Habitat
impacts
would not be
significant
because of
the large area
of equivalent
habitat in the
surrounding
region
(UDNR
2011a:4-26).
Construction,
operation and
maintenance
of the
Southeast
Corner
Alternative
would not
cause
significant
impacts on
avian wildlife
species of
concern.
(UDNR
2011a:4-27).

Construction,
operation and
maintenance
of the
Southeast
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2011a:4-32).

Impacts
would not
exceed the
significance
criteria.
(UDNR
2011a:4-37).

The
Transmission
Line
Alternatives
would not
cause
significant
impacts on
avian wildlife
species of
concern
(UDNR
2011a:4-33).

Impacts
would be
similar to
those
described in
Sections
4.4.2.2.1,
4.4.2.2.2,
4.4.2.2.3
and
4.4.2.2.4.
Impacts on
tribal
wildlife
species of
cultural
concern
would be
similar to
those
described in
Section
4.4.2.5.2.
Impacts
would not
exceed the
significance
criteria.
(UDNR
2011a:4-37).
(UDNR
2011a:4-).

The
Transmission
Line
Alternatives
would not

6504

would not cause
significant
impacts on
reptile wildlife
species of
concern (UDNR
2011a:4-19).

Alternative
would not
cause
significant
impacts on
reptile wildlife
species of
concern
(UDNR
2011a:4-23).

Amphibians Construction,
Species of
operation and
Concern
maintenance of
the South
Alternative
would not cause
significant
impacts on
amphibian
wildlife species
of concern
(UDNR
2011a:4-20).

Construction,
operation and
maintenance
of the Existing
Highway
Alternative
would not
cause
significant
impacts on
amphibian
wildlife
species of
concern
(UDNR
2011a:4-24).

Tribal
Wildlife
Species of
Cultural
Concern.

Construction,
operation and
maintenance
of the Existing
Highway
Alternative
would not
cause

Construction,
operation and
maintenance of
the South
Alternative
would not cause
significant
impacts on tribal

Corner
Alternative
would not
cause
significant
impacts on
reptile
wildlife
species of
concern
(UDNR
2011a:4-27).
Construction,
operation and
maintenance
of the
Southeast
Corner
Alternative
would not
cause
significant
impacts on
amphibian
wildlife
species of
concern
(UDNR
2011a:4-27).

Construction,
operation and
maintenance
of the
Southeast
Corner
Alternative
would not
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cause
significant
impacts on
reptile wildlife
species of
concern
(UDNR
2011a:4-33).

The
Transmission
Line
Alternatives
would not
cause
significant
impacts on
amphibian
wildlife
species of
concern.
(UDNR
2011a:4-33).

Construction,
operation and
maintenance
of the
Transmission
Line
Alternatives
would not

Impacts
would be
similar to
those
described in
Sections
4.4.2.2.1,
4.4.2.2.2,
4.4.2.2.3
and
4.4.2.2.4.
Impacts on
tribal
wildlife
species of
cultural
concern
would be
similar to
those
described in
Section
4.4.2.5.2.
Impacts
would not
exceed the
significance
criteria.
(UDNR
2011a:4-37).
Impacts
would be
similar to
those
described in
Sections
4.4.2.2.1,
4.4.2.2.2,
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wildlife species
of cultural
concern (UDNR
2011a:4-20).

significant
impacts on
tribal wildlife
species of
cultural
concern.
(UDNR
2011a:4-24).

cause
significant
impacts on
tribal wildlife
species of
cultural
concern
(UDNR
2011a:4-27).

cause
significant
impacts on
tribal wildlife
species of
cultural
concern
(UDNR
2011a:4-34).

4.4.2.2.3
and
4.4.2.2.4.
Impacts on
tribal
wildlife
species of
cultural
concern
would be
similar to
those
described in
Section
4.4.2.5.2.
Impacts
would not
exceed the
significance
criteria.
(UDNR
2011a:4-37).
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http://www.riversimulator.org/Resources/Purveyors/LPPipeline/21DraftWildlifeResourcesStudy.
pdf
Wiggins. 2005. Yellow-billed Cuckoo (Coccyzus americanus): A Technical Conservation
Assessment. Prepared for the USDA Forest Service, Rocky Mountain Region Species
Conservation Project. March 25, 2005.

Lake Powell Pipeline Coalition’s Comments on Draft Study Reports
UBWR, Lake Powell Pipeline Project (P-12966)

-23-

6504

Surface Water Quality Study Report Plan and Report #17
The Applicant varied from the specific requirements of the approved study plan. and must
present results of its studies under the approved study plan and they did not. We ask that issues
below in the study plan be included in the report before the Commission this report to be
complete.
Study Plan 17.2 Study Description
The study will identify potential impacts and measures to protect surface water quality
from potentially adverse effects associated with the Project.
Comments
The study report results did not represent water quality conditions of reduced river flows over the
term of license and used the wrong data and skipped a critical step in not considering conditions
of reduced flows into Lake Powell over the term of license to 2070.
Study Plan 17.2.1. Goals and Objectives
Determine what impacts, if any, may occur on Lake Powell water quality
Comments
The study results did not represent water quality conditions of reduced river flows over the term
of license. Thus, we disagree with the sufficiency of the study results.
The study report states quagga mussels will be managed by the agencies which is not and a
sufficient conclusion to protect the environment and mitigate the potential spread of quagga
mussels.
4.2.2.3 Quagga Mussel Control
The eventual environmental consequences of quagga mussels being transported from Lake
Powell to Sand Hollow Reservoir over the 50 year term of license is not considered in the study
report. Treating quagga mussels poses water quality concerns because the treatment used creates
Trihalamethanes (THM's) when chlorine reacts with organic matter in water. This combination
of organic material and chlorine could cause high THM concentrations that could not only
violate EPA standards, but also make the pipeline water carcinogenic. THM's are carcinogenic
and are subject to federally regulated standards set by the EPA. THM's are a real issue with
highly chlorinated water. The cost of treating water with THM’s is very expensive because
THMs cannot be filtered out through standard culinary water filtration systems. The primary
treatment protocol for culinary systems is to avoid creating THM's in the first place; otherwise
reverse osmosis treatment is required. This is the same reverse osmosis that the Water District
claims is too expensive for treating Virgin River water. But the issue is, that once mussels enter
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the pipeline, high concentrations of chlorine and the resulting THM concentrations would be the
costly solution for controlling the mussels spread.
Another concern is the warming temperatures will cause mussels to spread more widely and be
more of problem in water systems. “Projected climate changes are likely to have an array of
interrelated and cascading ecosystem impacts (Janetos et. Al.2008). Warmer air and water
temperatures could potentially improve habitat for quagga mussels and other invasive species
that, in turn may additionally impact hydraulic structures.14
We recommend, due to temperature warming, invasive species will become more of a problem in
Lake Powell during the term of license by 2020-2070 and these adverse impact need to be
discussed in cumulative impact section of the study report. Stating in the report agencies will
manage the quagga mussels is not sufficient and we need to know what are the costs and process
of the mitigation program is to prevent this from occurring. There is an overarching concern of
the effect on communities if the Washington County Water Conservancy District’s regional
pipeline, which spreads out all over the county, becomes infected. Discussion of the effects on
various city water systems should be included in this study report.
4.2.3.1 Inflows
The study results do not consider the possibility of low lake levels thus, it uses the wrong data.
The Total Dissolved Solids (TDS) concentration in the raw water is assumed to be 540 mg/L.
from Lake Powell via LPP at a pipe intake level of 3575 (msl).
However, the study report’s raw water analysis at the lowest pipe intake levels of 3475 (msl) and
3375 (msl) should also be included in the study report. If it is the applicant’s conclusion is that
they will be able to draw water in dire low lake conditions, then this low lake option needs to be
included in the study report to be considered complete by the Commission.
4.2.4 Water Quality Impacts on Lake Powell
We recommend that the effects of drought and low reservoir levels on water quality must be
included in the report for the 50 year term of the license until 2070.
4.2.5 Water Quality on the Virgin River
In some sections of the study report it mentions the LPP water will not get to river so there will
be no change in the river’s flow however that conflicts with the conclusion in the cumulative
effect in the Surface Water Resources Study Report #18. Chapter 7 Cumulative Impacts, page 71, that concludes that urban growth from the Lake Powell Pipeline will impact water quality of
the Virgin River.
14

Reclamation Managing Water in the West, Secure Water Act Section 9503 (c)–Reclamation Climate Change and
Water, page 38, 2011 available at
http://www.powellpipelinefacts.org/images/pdf/AttachmentA%20Pt1.pdf
http://www.powellpipelinefacts.org/images/pdf/AttachmentA%20Pt2.pdf
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The Water District has a million dollar pump back project that will pump water back into the
Virgin River from Sand Hollow Reservoir and this should be included in the report. They would
pump water back into the river to lower the temperature for the endangered Virgin River fishes.
The future plans and uses for this pumping system, along with any effects on water supply and
quality should be included in the study report.
Study Plan 17.2 Study Description
Identify measures for mitigating impacts to surface water quality
Comment
No mitigating impacts were identified in the study report, thus they did not consider
low lake conditions and its impact on water quality over the term of license.
Study Plan 17.5 Nexus to Project
Water would be pumped from Lake Powell at multiple depths. That may affect
stratification of water. FERC licensing, other federal agency permits, and Utah State
Engineer approval of the Project design will require demonstration that these potential
adverse impacts on surface water quality have been identified and avoided or mitigated
in such a way that surface water quality is not adversely affected.
Comments
We disagree with the sufficiency of the study results because the report does not consider
multiple depths of the LPP intake pipe. No environmental evaluation of low lake levels or
different intake pipe levels on water quality or temperature at different depths. We recommend
the study report describe any anticipated environmental impacts of the continued operation of the
project in the cumulative effects section over the term of license to 2070.
The Commission in SD 2 stated:
“We have modified 4.2.2 of SD 2 to include the cumulative effect of low Lake Powell
water levels on water quality relative to human health.”15
Thus, this issue should be included into the report to be considered complete by the Commission.
The Surface Water Resources Study Report #18 at 3.4.1 Lake Powell , notes the pipeline intakes
are proposed at three intake elevations 3575 mean sea level (msl) 3475 (msl) and 3375 (msl).
The water quality and temperature at each level needs to be included in the report. The 3375
(msl) elevation is 5 feet above dead pool and there is no active storage in Lake Powell. The
Applicant needs to show their junior water rights with a late priority date of 1996 would have
15

FERC Scoping Document 2, August 2008, page 15
http://www.powellpipelinefacts.org/images/pdf/Pipeline/ferc%20scoping%20doc.%202.pdf
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priority over all the other senior water rights holders and be able to withdraw water at such low
lake levels.
We recommend the environmental consequences of different pipe intake levels be included in
the study report to be considered complete.
“At the elevation of 3575 (msl) Lake Powell active storage is 9.52 (maf)
At the elevation of 3475 (msl) Lake Powell active storage is <5.93 (maf)
At the elevation of 3375 (msl) Lake Powell active storage is 0”16,17
The Coalition requests that the Applicant also provide more information in the study report
before the Commission considers it complete. The Applicant should answer these questions
below in the report, they include:
1. Why the LPP intake design does not drop into the dead pool zone?
2. The Salt River Project at Navajo Generating Station is modifying their intake at elevation
into dead pool at 3370 feet (msl).
3. Is there a reason why the LPP is forbidden to drop their intake into dead pool because
they have a junior water right?
4. Is this merely a demonstration by the Applicant to show confidence that reservoir levels
will never drop to the dead pool elevation?
5. If the reservoir drops to dead pool, will LPP then extend their intake into the dead pool
zone?

Surface Water Resources Study Report #18
Study Plan (Section 18.2.1) Goals and Objectives
The study plan (p.205) provides the following objective:
Determine effects of the proposed Project on streamflow and river stage within the study
area.
Study Report (Section 4) comment
(Page 4-19 to 4-26) However, the hydrologic model charts used in this report do not anticipate
the continuing environmental effects of a change in hydrology of reduced river flows based on

16

US Department of Interior, Press Release and fact sheet, Additional Water to be released from Lake Powell to
Lake Mead-Avoiding Shortage in Lower Basin in 2012, April 12, 2011
17
Draft Climate Change Study Report, 2011 page 2-2
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the term of the 50 year license. We suggest using a range of flows be used to evaluate future
availability of water for the LPP.
Study Plan (Section 18.2.1) Goals and Objectives
The study plan (p.205) provides the following objective:
Estimate effects of the proposed Project on reservoir storage and water levels within the
study area.
Study Report (Section 4)
(page 4-19 to 4-26) However, the study report results do not represent conditions over the term
of license on reservoir storage with the predicted flow reduction. On the regional level,
numerous analyses have suggested that climate change will impact the Colorado River over the
coming decades. Consensus is growing about the nature and magnitude of those changes and the
effects they will have on the patterns of precipitation, runoff, evapotranspiration, over allocation
and other related forces. As a result, the Lake Powell Pipeline effects on Lake Powell and the
Colorado River system will also change over the 50 year term of the license.
Study Report Chapter 4. Environmental Consequences
(Page 4-19 to 4-26) The Colorado River Simulated System (CRSS) modeling used in the Interim
Guidelines for Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated
Operations for Lakes Powell and Mead, U.S. Bureau of Reclamation (2007) ( Interim
Guidelines) is very optimistic that reservoir and river levels will be robust in the future. These
higher levels are predicted based on Bureau of Reclamation’s (BOR) use of a 100 year average
(1906-2010) of the river’s natural flow of 15 million acre feet (maf) measured at Lees Ferry
gauging station below Glen Canyon Dam. Assuming flows of 15 (maf) to assess environmental
impacts, water quality and quantity in their simulated hydrologic CRSS river modeling gives
them the robust levels in the reservoirs and river flows. They are assuming that the past will
predict the future. However, due to the 10 year drought the BOR stated in their “provisional
calculations of natural flow of the Colorado River at Lee Ferry, Arizona, show that the average
natural flow since calendar year 2000-2009 was only 11.982 million acre feet, the lowest tenyear average in over 100 years of record keeping on the Colorado River18” BOR’s use of 15
(maf) creates the false sense that there is adequate water supply to keep reservoirs supplied with
enough water for all the demands. The CRSS model does not include the Colorado River
Compact apportionments which total 16.5 (maf) or water rights established before the Colorado
River Compact was established called “Present Perfected Rights”.
We disagree with continuing to use of 15 (maf) as the average annual flow to assess
environmental impact of the LPP. The study report should consider a range of flows at the Lees

18

Bureau of Reclamation Annual Operating Plan for Colorado River Reservoirs 2010, pg 7 Available at:
http://www.usbr.gov/lc/region/g4000/AOP2010/AOP10_FinalDraft.pdf
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Ferry gauging station. Chart 1 shows the historic annual flow as an average is an optimistic
assumption of BOR still using15 (maf) for future water availability.
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Chart 1
Interim Guidelines EIS 2007
Chapter 3 Affected Environment
Page 3-17

To protect everyone’s interest, it is time for Bureau of Reclamation (BOR) to abandon the
scientifically unsound position that historical data provides the best basis for analyzing ongoing
and future river management activities. The BOR has been dangerously slow in acknowledging
climate change and its impacts on water resources.19 Virtually all aspects of water management,
from timing and availability of supply and demand are based on past conditions; past conditions
are no longer a reliable predictor for future conditions. Yet, this is the currently the way the
Applicant and BOR are evaluating the LPP.

19
GAO report, Colorado River Basin Water Problems: How to Reduce their Impact Government Accountability
Office (formerly called Government Accounting Office) CED-79-11May 4, 1979, page 134 conclusion: The basin
states and federal agencies need to be brought together under a partnership arrangement to solve the problems and
conflicts discussed in this and previous chapters and to prepare for the projected shortage. available at
http://www.riversimulator.org/Resources/GAO/CRBwaterProblems1979.pdf
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The Applicant is using two input hydrology scenarios to evaluate the LPP. We disagree the using
of both of these models to evaluate the LPP:
•

One model uses, The Direct Natural Flow, Index Sequential Method (DNF) - Developed
from the observed streamflow record from 1906 to 2006. The ISM results in a number of
different future hydrologic sequences that allows calculation of uncertainty. This
scenario was the primary inflow dataset used for the Interim Guidelines. DNF results in
101 simulated outcomes for each month which are summarized using non-parametric
statistics including the l0th, 50th, and 90th percentiles.

The BOR’s CRSS (DNF) model is optimistic on future flows due to estimating average annual
flow at 15 (maf) from (1906-2006) at Lees Ferry which does not account climate change. Despite
the Upper Basin developing 1 million acre feet more in the future, miraculously the BOR’s
model shows, the river levels and reservoir storage remain robust, yet those levels have not been
seen in 10 years.
•

The other model uses a Nonparametric Paleo-Conditioned Inflows model. The study
report states that though the potential impacts of climate change have been studied in the
Colorado River Basin, the data needed to quantitatively evaluate these potential impacts
with CRSS was not yet available at the time of the LPP study. Therefore paleo-hydrologic
record was chosen as a means to evaluate the potential impacts from a wider range of
dry and wet spells in the Colorado River Basin than is represented by the observed
hydrologic model.
The Nonparametric Paleo-Conditioned Inflows model is an inflow hydrology scenario
using paleo-hydrologic state information (ie wet or dry) to conditionally sample from the
historic natural flow record. The paleo-hydrologic state information was derived from
annual streamflow reconstructions from tree-ring chronologies of the years 762 to 2005
on the Colorado River at Lee’s Ferry. This technique generates flows with the same
magnitudes as the historic record but with more variety in the sequencing of wet and dry
spells. This type of study would provide a more accurate picture to base future flows
upon. (Woodhouse 2006)

However, both these model runs consistently show overly optimistic robust reservoir levels of
above 66% full at 3640 (msl) feet and high annual flows. The level of Lake Powell has not been
over 3640 (msl) feet in elevation since 2003. (see Charts 2 & 3)
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Chart 2

Chart 3
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Examples of charts in the study report that predict optimistic levels for Lake Powell to 2060
include:
Chapter 4 Environmental Consequences
4.4 Reservoirs
4.4.1.1 Final Planning Study
Chart 4

On page 4-19, Figure 4-20 shows there is very little difference in reservoir levels from 2010 2060 and that the level would be close to 3640 (msl) and above 3650 (msl) which is (17,000,000
(maf) active storage)..

(the formula moves from minimum probable (10th percentile), most probable (50thpercentile),
and maximum probable (90th percentile).
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Chart 5

On page 4-20 Powell Storage- Figures 4-21, predicts high levels of Lake Powell of over 66% full
(3641 msl) and shows storage at always above 15 MAF until 2060.

Chart 6

On page 4-22, Figures 4-23, 4-24; and on page 4-23, figure 4-25 also predict Lake Powell levels
above 3640 (msl) elevation until 2060.
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Chart 7

Predicts Lake Powell levels above 3650 (msl) (17,000,000 (maf) active storage).

Chart 8

Predicts Lake Powell levels above 3650 (msl) (17,000,000 (maf) active storage).
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Chart 9

On page 4-24 Figure 4-26 also show above 15 (maf) in storage until 2060. In April Lake Powell
was 52 percent full with only 12.7 (maf) of water in storage20
(the formula moves from minimum probable (10th percentile), most probable (50thpercentile),
and maximum probable (90th percentile).

20

US Department of Interior, Press Release, Additional Water to be released from Lake Powell to Lake MeadAvoiding Shortage in Lower Basin in 2012, April 12, 2011 available at:
http://www.powellpipelinefacts.org/images/pdf/DOI_press_release_4-12-11.pdf
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In Appendix 2- Reclamation Colorado River Model Report page 13, the lake levels are predicted
to be over 3650 (msl) with 17,000,000 acre feet of storage over until 2060.
Chart 10

These optimistic elevations levels of Lake Powell used in the models are flawed and a range of
possible drought scenarios must be considered in the study report.
(the formula moves from minimum probable (10th percentile), most probable (50thpercentile),
and maximum probable (90th percentile).
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The model used for the Interim Guidelines CRSS predicted (most probable) 50th percentile and
did not predict the fall of Lake Mead. The 10% percentile (minimum probable) correctly
predicted the fall of Lake Mead. Using the 10th percentile as most probable is proving to be a
better predictor of future conditions and could be used for a range of conditions to access future
environmental impacts on elevation and storage in Lake Powell.
Chart 11

*Special note-This is not a Reclamation graphic. It is altered to illustrate Reclamation’s
modeling in the Interim Guidelines was wrong and did not predict the fall of Lake Mead. The
orange dots represent the actual elevation at Lake Mead from Dec 31, 2006 to Dec 31, 2010
which was predicted as the 10 th percentile (minimum probable) and not the most probable at
50th percentile.
(the formula moves from minimum probable (10th percentile), most probable (50thpercentile),
and maximum probable (90th percentile).
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Study Report #18 (Chapter 7 ) Cumulative Impacts
(page 7-1) This study report reads:
“Population growth would result in urban development and land use changes that would
cause increased runoff from impermeable surfaces. Within WCWCD the population is
expected to increase by more than 6 times the 2005 level of 127,090 to 860,378 by
2060.Increased runoff could affect peak flows and geomorphology in the urban centers in
Kane, Iron, and Washington Counties. Impervious areas directly connected to channels
and storm sewers can transport runoff more quickly than natural conveyances. The
shortening of travel time quickens the rainfall-runoff response, causing flows in streams
to peak faster and higher than under pre-developed site conditions.”
We recommend the study report assess the runoff and the effects on the endangered Virgin River
Fishes over the 50 year term of the license before the Commission considers this report
complete.
Study Plan (18.5) Nexus to Project
The study plan (p.209) provides the following objective:
The availability of water for the pipeline and limitations on streamflow or reservoir
levels would affect the ability of the Project to supply water to communities in Utah and
to generate hydroelectric power. Therefore, the surface water resources are directly
related to the Project's purpose.
Study Report ( Chapter 4)
Yet, (on pages 4-19 to 4-26) the study results do not represent conditions and limitations on
streamflow over the term of the license as we mentioned above thus, the report used the wrong
data and was not conducted as provided for in the approved study plan that would consider
limitations on streamflow.

Water Supply and Climate Change Study Plan and Report #19
The 2011 Climate Change study plan report is not complete because the Applicant did not
interpret the 2008 approved study plan goals and objectives to address the potential of climate
change and drought on water availability for the Lake Powell Pipeline project.21
Study Plan (19.2.1) Study Description
The study plan (p.) provides the following objective:
21

Climate Change Study Plan #19 at 19.5 Nexus to Project. The availability of water for the pipeline would affect
the ability of the Project to supply water to communities in Utah and generate hydroelectric electric power.
Therefore, the availability of water supply is directly related to the Project’s purpose.
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..estimate potential effects of climate change and climate variability on Project
operations and water deliveries… For the purposes of this study plan, effects will
include direct effects, indirect effects and cumulative effects (those that would occur as a
result of future reasonably foreseeable activities when combined with the proposed
Project.)
Study Report (Chapter 4)
(on pages 4-19 to 4-26) The results of the studies were not conducted as provided for in the
approved study plan. The study report results do not represent conditions over the term of the
license.
One of major issues identified by the public to be addressed in the environmental analysis was
that the:
continued droughts and climate effects from human activity could put the supply of water
from Lake Powell Reservoir at risk.”22
This issue is not addressed in the study report.
The Commission in SD2 comments, at 4.2.2 Water Resources also stated:
•

Effects of project proposal on water availability and water use, including water
availability during droughts or under other adverse hydrologic conditions.23 would be
part of the study.

Study Plan 19.2.2. Goals and Objectives
The study plan (p.215) provides the following objective:
•

Provide a summary of the long-term water supply to Lake Powell and the potential effects
on water supply from climate variation

Study Report (Chapter 4)
(on pages 4-1 to 4-4) The Applicant did not properly conduct a study on this topic. The results of
the study are not representative of conditions over the term of the license.
Study Plan (19.2.2.) Goals and Objectives

22
FERC elibrary 20080821-3005, Scoping of Environmental Issues for the proposed Lake Powell Pipeline Project,
August 21, 2008, p.7
23
Id
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The study plan (p.216) provides the following objective:
•

…..include an analysis of long-term water availability from Lake Powell under various
water supply scenarios.

Study Report (Chapter 4)
(on pages 4-1 to 4-4) The Applicant did not properly conduct a study on this topic. The results of
the study are not representative of conditions over the term of the license.
Study Plan (19.4.3) Issues and Data Needs
The study plan (page 218.) provides the following objective:
•

The effects of the long-term drought affecting the Colorado River water supply will be
assessed to determine the associated effects on the proposed LPP diversion.

Study Report (Chapter 4)
(page 4-1 to 4-4) The study was not conducted as provided for in the approved study plan and
did not represent the conditions over the term of the license.
Study Plan (19.2.2) Goals and Objectives
The study plan (page 216.) provides the following objective:
•

Potential impacts to water supply associated with reasonably foreseeable activities such
as other proposed diversion from Lake Powell will be estimated.

Study Report ( #19)
#19 Study Report was not conducted as provided for in the approved study plan and the report
did not include that information.
Study Plan (19.6.3 task 2)
The study plan (page 222.) provides the following objective:
Determine a reasonable range of future hydrologic conditions in the Colorado River
Basin and Lake Powell, and assess the availability of water for the LPP diversion under
these hydrologic conditions. This will include use of the Bureau of Reclamation’s CRSS
hydrologic simulation model to simulate effects of different hydrologic scenarios on LPP
diversions. Various hydrologic scenarios will be determined by USBR by using long-term
hydrology generated from tree ring data and input to the CRSS model. The combined
effects of dry periods and the proposed LPP diversions on Colorado River streamflow
will be evaluated with the CRSS model.
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Study Report (Chapter 4)
(on pages 4-1 to 4-4) The study did not determine a range of future hydrologic conditions in the
Colorado River Basin and thus, the approved studies were not conducted as provided for in the
approved study report. The study results do not represent conditions over the term of license
according to the new study just released from the Bureau of Reclamation that predicts flow
reduction for the Colorado River.24 The Applicant also misrepresented the science of the
paleohydrology studies. The Commission should consider the Colorado River Basin as a whole
and do what is best to balance the protection of the environment with water and power
development. The study report just concludes the Colorado River is likely to decline from
climate change and this is not sufficient. This would be a water project that communities will
depend on as a reliable permanent source of water. The Commission should consider an
improved hydrological base line for the Colorado River management become a part of these
environmental studies. This would entail a new estimate of long-term mean annual Colorado
River Flows for sound water management decisions. It is critical for the Commission to protect
the future sustainability of the Colorado River system to meet the existing and future demands.
In the report, the Applicant does review all the climate change studies on estimated shortage, yet,
does not relate those studies to the physical risk of shortage to the LPP during the 50 year
license. The applicant also misinterprets the science on paleohydrology in the report from the
Interim Guidelines Appendix U and N. (see chart 13) for a drought predicted drought scenario.
The Applicant states in the study report: When comparing the four models of hydrologic inflows
to the likelihood of being below the minimum power pool elevation (3490 feet msl) for Lake
Powell, the DNF model run shows nearly no chance of falling below, where the Nonparametric
Paleo-Conditioned ) (NPC) Inflow model (NPC) indicates the highest likelihood of occurrence
by 26 percent after 2055.25 However, in Chart 12 below, the NPC predicts drought at 2025 in
the Interim Guidelines.26 The study report also continues to misinterpret the science to state the
highest probability of shortage for lower basin is after 2055.27 However, in reviewing chart 13
28
below, drought and shortage are predicted for the Lower Basin within 50 years term of the
license and risk of shortage is why the Interim Guidelines were developed for the Lower Basin
States. In addition, in the Interim Guidelines EIS, under Environmental Consequences, page 4101, figure 4.4-2 shows Lower basin shortage occurring in the 50th percentile, most probable,
occurring by 2025. Scientific studies and evidence pointing to the possible risks of shortage to
the LPP and Lower Basin cannot be ignored in these study reports.
24

Reclamation Managing Water in the West, Secure Water Act Section 9503 (c)–Reclamation Climate Change and
Water April 2011 Available at:
http://www.powellpipelinefacts.org/images/pdf/AttachmentA%20Pt1.pdf
http://www.powellpipelinefacts.org/images/pdf/AttachmentA%20Pt2.pdf
25
#19 Climate Change Study report at page 2-3 at
http://www.powellpipelinefacts.org/images/pdf/Pipeline/Study%20Plan%2019%20Water%20Supply%20and%20Cl
imate%20Change.pdf
26
BOR, Interim Guidelines EIS 2007,Analysis of Hydrologic, Variability Sensitivity Appendix N, page N-18
27
#19 Climate Change Study report at page 2-3
28
Interim Guidelines EIS 2007, Appendix N, page N-23 Figure N-15, shows high probability of shortages in Lower
Basin
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Chart 12
Interim Guidelines EIS 2007
Appendix N, page N-18
Analysis of Hydrologic
Variability Sensitivity

This chart shows drought occurring before 2055 as predicted in the report
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Chart 13
Interim Guidelines EIS 2007
Appendix N
page N-23 Figure N-15,
shows high probability of
shortages in Lower Basin
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Study Report #19 ES-2
The long-term average annual flow was 14.7 MAF year which is lower than the longterm gaged record mean of 15.1 MAF year (source Woodhouse, et al 2006).

The Applicant did not interpret the paleoclimate studies in the Interim Guidelines correctly, and
stated the studies predicted a flow of 14.7 (maf) at Lees Ferry. However, the range was much
lower from 13 (maf). see Appendix U, page U-72,
“This set of tree-ring based reconstructions illustrates the robustness of the estimated
flows with regard to the temporal patter of flow over the past five centuries. One
difference between the reconstructions is the long-term averages, which range from 13.014-7 maf, all of which are significantly less than the gage records average, 1906-1995,
15.2 maf.”
The Applicant took the highest estimated flow of 14.7 and used that in the study report.
However, Connie Woodhouse studies varied from 14.1,14.5, 14.6, 14.7 (maf). Further, on page
U-83,
“Paleoclimate information suggests that long-term average of natural flows the upper
Colorado River Basin is 13.0 to 14.7 maf, compared to the gage record average 15.2
maf. The paleoclimate information may not necessarily represent future climate
scenarios, but could be useful in framing assumed variability in future planning
hydrologic sequences, with or without the joint consideration of future climate change.”
The Coalition suggests there is enough science on predictions of paleoclimate plus future climate
change reductions to consider a drought scenario of 13 (maf) to assess impacts of the LPP in
drought.
The Secretary of the Interior just announced three million acre feet of water will have to be
released from Lake Powell to Lake Mead to avoid a shortage in the Lower Basin in 2011. The
press release stated at the present time in April, Lake Powell was 52 percent full with only 12.7
(maf) of water in storage.29
Further, in the Interim Guidelines the U.S. Bureau of Reclamation states: “acknowledging the
potential for impacts due to climate change and increased hydrologic variability, the Secretary

29

US Department of Interior, Press Release, Additional Water to be released from Lake Powell to Lake MeadAvoiding Shortage in Lower Basin in 2012, April 12, 2011 available at:
http://www.powellpipelinefacts.org/images/pdf/DOI_press_release_4-12-11.pdf
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proposes that these guidelines be interim in duration and extend through 2026.”30 Thus, the
implementation of the Interim Guidelines are linked to the impact of climate change on the
Colorado River, and are subject to re-consultation by the Secretary of Interior as new
information becomes available. The Interim Guidelines criteria for managing shortages only
apply to 2026 and most likely will be reconsidered sooner. The Applicant is using the Interim
Guidelines for Lower Basin Shortages as a guarantee of future water available by 2070 in the
Upper Basin for the LPP, but, misinterprets and the shortage criteria in Interim Guidelines.
An article by Eric Kuhn “Managing the Uncertainties on the Colorado River System” explains
the modeling of paleohydrology in the Colorado River Basin in the Interim Guidelines Appendix
U. An excerpt from the article reads:
“There is growing consensus in the Upper Colorado River Basin that the existing demand
for water now exceeds the available supply. The projects in the Upper Basin being
planned today may be developing the unused apportionment of individual Upper Basin
states, but from the system-wide perspective, these projects are reallocating existing
supplies. The Upper Basin’s “unused” water is currently in use in the Lower Basin. (see
chart #14 below)

30
Bureau of Reclamation, Interim Guidelines for Colorado River Interim Guidelines for Lower Basin
Shortages and Coordinated Operations for Lakes Powell and Mead, p. ES-24 (“Climate Change Considerations”).
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Chart 14

This graph, provided by the U.S. Bureau of Reclamation, suggests that average annual
water demands have already overtaken average annual water supplies in the Colorado River Basin.

A number of well known studies using the analysis of tree ring data have been published
and have expanded the record back 500 yrs or more. These paleohydrology studies
suggest a mean flow at Lees Ferry in the range of 13.5-14.9 million acre feet (maf) per
year. These reconstructions also suggest that drought periods have occurred that are far
more sever and longer lasting than what we have experienced in the post 1905 gage
record.
My conclusion is that given the current demands on Colorado River water resources,
even a small change in the mean natural flow at Lee Ferry will cause serious problems.
Among the most optimistic of the climate impact studies published is this 2006 paper by
Christiansen and Lettenmeyer.31 This study suggested modest reductions in the mean
flow at Lee Ferry in the range of 6-10 percent. Most recently, a project by the Western
Water Assessment to narrow the results of the various studies suggests the floor for the
estimated flow reduction is about 10 percent (Brad Udall Western Water Assessment,
personal communication, September 2009).
Are there credible studies that model the current operation of the Colorado River with a
sustained 10 percent reduction on natural flow at Lee Ferry? I believe the answer is yes.
31

Christiansen and Lettenmeyer, A multimodel ensemble approach to assessment of climate change impacts on the
hydrology and water resources of the Colorado River basin
Available at http://www.riversimulator.org/Resources/ClimateDocs/ChristensenLettenmaier2007.pdf
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Reclamation's recent environmental impact statement on the Lower Basin shortage
criteria included an alternative hydrology Appendix U (U.S. Bureau of Reclamation,
2007). The paleohydrology analysis used estimated flows at Lees Ferry (Woodhouse et
a1.,2006). The paleohydrology-based trace for the period of 1620- 1674 is illustrative of
my conclusion. This period has an estimated mean flow at Lees Ferry of approximately
13.5 maf per year. The model output shows a number of unacceptable and shocking
results. For example, the Central Arizona Project (CAP) would experience 47 straight
years of shortages, including a number of individual years when the project would divert
no water at all. Lake Mead would drop below, and stay below, the minimum level for the
Las Vegas Valley Water District to pump water to its customers (1000' msl) for a period
of close to 20 yrs. California, which has the most senior of the prior perfected rights in
the Lower Basin, would experience occasional large shortages.
In the Upper Basin, Lake Powell would operate below the minimum storage level
necessary to produce hydroelectric power over 60 percent of the 50-yr period, and there
would be two periods, one of 5 yrs and one of 12 yrs, when Lake Powell would be empty
and the Upper Basin states would be unable to meet their obligations to the Lower Basin
under the 1922 Colorado River Compact.
The lesson is, that without major changes in how we currently manage the Colorado
River, even a modest decrease in system streamflows, as low as l0 percent, could cause
significant unacceptable impacts throughout the Basin.32
Study Plan (19.6.3 task 2)
The study plan (page 222.) provides the following objective:
Potential effects of climate change will be evaluated on a relative basis, with effects on
streamflow and water supply associated with climate change being applied to all LPP
Project alternatives. For example, changes in streamflow associated with climate change
would be included in each of the Project alternatives. Including effects of climate change
in all potential alternatives will result in a relative comparison between alternatives
where effects of climate
Comment
The study was not conducted as provided for in the approved study plan and did not represent the
reduction in flow conditions from climate change over the term of the license.
The Commission has a responsibility to consider a comprehensive plan for the Colorado River
Basin in its license for the Lake Powell Pipeline. A new report from Bureau of Reclamation
concludes that global climate change poses a significant challenge to the protection and use of

32

Managing the Uncertainties on the Colorado River System, Eric Kuhn September 8, 2008, page 21, Kuhn is
General Manager, Colorado River Water Conservation District, Glenwood Springs, CO. available at
http://pubs.usgs.gov/sir/2009/5049/pdf/Kuhn.pdf
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water resources in the Colorado River Basin.33 It will have a substantial effect on the supplies of
water for agriculture, hydroelectric power, industrial, domestic supply, and environmental needs.
The chart below show predictions of lower flows for the Colorado River and should be included
in this study report. The Applicant must include effects on resources and water availability over
the term of license from 2020-2070 that include the estimated flow reductions of the Colorado
River predicted in Reclamation’s new April 2011 report.
The Applicant must disclose these possible impacts of reduced flow in the study report so the
Commission can make informed decisions on an adequate of the impact analysis of the LPP for
the term of license. There is an inherent public trust in federal agency decisions. Thus, the
Commission should take a hard look before you leap approach before the communities spend
billions of dollars on a water project that will not provide a permanent water source.

33

Reclamation Managing Water in the West, Secure Water Act Section 9503 (c)–Reclamation Climate Change and
Water, Colorado River Basin, pages 17-40 ,179-183, , 2011 available at
http://www.powellpipelinefacts.org/images/pdf/AttachmentA%20Pt1.pdf
http://www.powellpipelinefacts.org/images/pdf/AttachmentA%20Pt2.pdf
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Chart 15

Reclamation Managing Water in the West, Secure Water Act Section 9503 (c)–Reclamation Climate Change
and Water April 2011

The new Bureau of Reclamation’s
(BOR) report Reclamation
Managing Water in the West,
Secure Water Act Section 9503
(c)–Reclamation Climate Change
and Water April 2011 shows there
is solid scientific evident of climate
change in the Colorado River
Basin. This report is a more
accurate reflection of BOR’s
prediction of reduced future flow
of the Colorado River due to
Climate change and should be used
in the study report,
Maps show a geographic
consolidation of changes already
occurring based on Reclamation’s
(2011a) simulated hydrologic
effects under climate change.
As of the April publication date of
report, three of the four water
supply scenarios have been
quantified and analyzed in the
Colorado River Basin Study.
Snow water equivalent are
predicted to be down by 50% in
2020, down by 60% by 2050, and
down by 66% in 2070.
(All happening within the 50 year
license for the Lake Powell
Pipeline 2020-2070)
Available at:
http://www.powellpipelinefacts.org/image
s/pdf/AttachmentA%20Pt1.pdf
http://www.powellpipelinefacts.org/image
s/pdf/AttachmentA%20Pt2.pdf
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We outline more specific responses below to the Applicant’s study report conclusions.
Study Report Executive Summary
ES-1 Introduction
Applicant:
ES-1 This document was prepared to further the understanding of climate change and its
potential effects on LPP water supply resources and environmental effects.
Coalition Response:
The report does include all the climate change studies. However, the report ignores all the future
predictions of lower flows outlined in those studies in the analysis. The report fails to make the
connection of the potential effects of climate change on the water supply for the LPP and the
effects on resources based on the 50 year license.
Applicant:
ES-1 in general, a 10% reduction in precipitation results in a 20 percent decline in
runoff.
Coalition Response:
Yet, the report does not relate that effect on the water availability for the LPP in the analysis. The
report should answer what a 10% -20% decline in flow over the 50 year life of the project will do
to the water availability for the LPP.
Applicant:
ES-2 If Interim Guidelines are adhered to, a 10 percent reduction in basin wide runoff
would result in a 26 % chance Lake Powell could go dry by 2056 (Interim Guidelines
2007) at least once.
Coalition Response:
It is not clear how the Applicant could make this reference of using the Interim Guidelines to
make an assumption to water availability for the LPP to 2070 because they will be renegotiate in
2026 or before,
The Applicant using the Interim Guidelines for Lower Basin shortages as a guarantee of future
water available by 2070 for LPP misinterprets and shortage criteria in the Interim Guidelines.
Applicant:
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Aggressive shortage and demand management would reduce risk because federal
agencies will act before Lake Powell goes dry.
Coalition Response:
It is not sufficient to say there is no risk to availability of water for LPP and federal agencies will
act before Lake Powell goes dry. The Applicant is planning on an LPP intake only 5 five feet
above dead pool. The Commission’s regulations for a license require the studies must describe
any anticipated continuing environmental impact of the continued operation of the project over
the term of license which would be 2020-2070 and the report does not.
Applicant:
The LPP intake elevation is low enough to physically receive water from the reservoir
under the most dire storage scenario.
Coalition Response:
The Applicant’s conclusion that they do not have to consider future impacts on water availability
because they can draw water in dire storage conditions is not correct and would not meet the
Commission’s regulations on getting a license to consider conditions from 2020-2070. In the
report, the Applicant must illustrate that at low reservoir levels with only zero to 103,764 acre
feet active storage 34 the Applicant would still have the legal right to divert remaining water
through the proposed LPP intake of 3,375 volume (msl). The Applicant’s 1996 water right is
junior to senior water rights holders in the Upper and Lower Basin States. Our research questions
if the LPP can draw water at that level.
Applicant:
Shortages will be handled by the 2007 EIS Interim Guidelines already in place.
Coalition Response:
The Applicant’s conclusion in the report is not correct. The Interim Guidelines criteria to manage
shortages are only interim to 2026 and explained in detail in our comments above. Since this is a
permanent water project to supply water to homes and communities that are yet to be built the
residents will expect a permanent water project after they spend billions to build it. For that
reason, the approached used in the Interim Guidelines is not appropriate.
Applicant:
ES-3 Future inflow to Lake Powell is likely to decline because of Climate Change.
Coalition Response:
34

BOR’s Chart Lake Powell Water Surface Elevation to Storage Content. Available at:
http://www.riversimulator.org/Resources/ClimateData/Elev.Stor.Area.Relationships.xls
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The Applicant’s conclusion is not sufficient to meet the Commission’s licensing requirements for
cumulative effects mentioned in our comments above. The report must list cumulatively the
affected resources based on the Commission’s Scoping Document and their effects on resources
based on their term of the 50 year License from 2020-2070. In addition, the Applicant must
evaluate in the study report the potential impact of reduced levels into Lake Powell as a result of
changing climate on hydrologic regime of the Colorado River Basin.
Applicant
ES-3 It is unknown at this time what impacts more stringent management strategies
might have on Utah or LPP project. Currently no plans to curtail Upper Basin States
water use.
Coalition response:
It is the responsibility of the Applicant to take a hard look at the possible future shortages and
impacts to the LPP from the predicted reduced future flows.
Chapter 1
Applicant:
1.1 Introduction
To further understand climate change and its potential effects on LPP water supply
resources.
Coalition Response:
But, the report does not provide any results on how climate change may affect water supply for
LPP.
Applicant:
1.2 Methodology
All conclusions are based on interpretation of results from previous studies by others.
Coalition Response:
Yet, the applicant misinterprets climate change studies’ conclusions and the Nonparametric
Paleo-Conditioned studies and does not apply them to the analysis of water availability for the
LPP.
Chapter 3 Literature review
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Applicant:
3-1 Introduction. If Upper basin states are required to curtail uses to meet Lower Basin
obligations, there could be upper basin water in Lake Powell most of the time because
any Upper Basin water in Lake Powell cannot be diverted except through the LPP.
Coalition Response:
We do not agree if Lake Powell falls to low levels the Applicant still has the legal right to divert
water. The Upper Basin water rights are junior to the lower basin. They are also junior to Present
Perfected Rights which are water rights established before the Colorado River Compact and
other more senior rights like the Upper Basin and power plant rights. It is the responsibly of the
Applicant to show that water near or at dead pool will be available for LPP.

Water Supply and Climate Change Study Plan #19
It is not clear where the results of the 2008 Water Supply part of the approved study plan goals,
and objectives are reported. The 2011 #19 study report is now just about Climate Change. The
question is, does the Water Needs Assessment meet the Commission’s licensing requirement as a
completed study report for water supply which is the key component of the proposed action? The
Coalition does not believe so, as it does not clearly lay out the Commission’s regulation
requirements of the license in CFR 18, 5.18 in the Water Needs Assessment. The Water Needs
Assessment should be changed to focus on why the proposed action of 69,000 acre feet of water
from Lake Powell will be needed by 2020. It should be required to verify using high quality data
with professional integrity that the county will run out of water in just 9 years.
The Water Needs Assessment does not have these elements of the 2008 study plan:
Study Plan 19.2. Study Description
19.2.2.Goals and Objectives
Determine the validity of the participates’ water supply requests based on estimates of
future supplies and demands.
However, the Water Needs Assessment (WNA) does not follow the Commission’s regulations
for study plans and is not similar to all the other study plans or study plan reports. It did not
determine the validity of the water supply request. It should explain to the reader why agency
action is necessary and serve as the basis for identifying the reasonable alternatives that meet the
purpose and need of this project. To be considered complete, the Water Needs Assessment
should be revised to fit the parameters set out in the 2008 Water Supply Study Plan goals and the
Commission’s regulations for licensing.
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Our research shows the water district is not counting all the available water in the county that
could be developed. A comprehensive inventory of all available water supplies must be included
in the revised Water Supply Study Plan instead of the current WNA.
The Coalition submitted extensive comments on the WNA to the Commission during SD2
comments and is part of the record. We request that this report not be considered as complete
until all the water district’s water in storage and their extensive list of water rights is also counted
as well as other private water rights. An open and accurate assessment of available water
resources is necessary.
The applicants Purpose and Need in these environmental studies are based on faulty population
and water demand estimates that are basis for the need for the Lake Powell Pipeline project by
2020. The study report needs to address this short coming to accurately reflect the actual needs
of the Applicant by 2020.
Study Plan #19 Water Supply
The studies below were not conducted as provided for in the approved study plan:
19.6.2.1 Task 1a Water Efficiency Study (Evaluation of Potential Conservation)
•

Evaluate the conservation potential associated with each of the end uses. Disaggregate
municipal and industrial per capita water use data presented in the Phase I Final Draft
Water Needs Assessment Report into customer type and end uses, using monthly water
use billing data from the local water suppliers and weather data as a basis. Monthly
water use data will be used to calculate water use for each customer type: single family
residential, multifamily residential, industrial, commercial, institutional (schools), and
other (e.g. fire hydrants). Minimum winter and summer water use will be used to
segregate historical data into indoor and outdoor use. Minimum winter water use will be
assumed to equal indoor water use and outdoor water use will be calculated by
subtracting minimum winter water use from total water use. Regional and national
studies will be used as a basis for estimating end use consumption (e.9., toilets, laundry,
baths/showers, dishwashers, faucet so and landscape irrigation) for each customer type.

•

Develop end-use models, one for each of the water conservation districts (Washington,
Central Iron and Kane) based on water billing data from St. George, Cedar City, and
Kanab. The Least Cost Planning Water Demand Management Decision Support System
Model (DSS Model) will be used for this analysis. The DSS Model calculates savings at
the end use level, such as the amount of water saved in a single family account per day
from installing a new toilet, and has been used to forecast demand and evaluate water
conservation benefits and costs in over 150 cities world wide.

•

Evaluate the effectiveness of the short-list of conservation measures described above
using the end-use Decision Support System models. Produce a detailed baseline water
demand forecast, a description of short listed conservation measures and the screening
criteria used to screen the conservation measures, and the results of the cost-

.
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effectiveness evaluation with the DSS Model. Create three conservation programs by
compiling the best conservation measures. Each program will contain increasing levels
of conservation effectiveness and will be characterized as either low, moderate, or high.
•

Summarize results of Water Efficiency Study in a technical memorandum.

19.6.2.2 Task 1 b Evaluation of Water Reuse Potential
•

Identify the location of potential sites for reusing water for secondary purposes using
growth projections, land use plans, and a survey of potential reuse customers. Potential
sites include: large turf areas, such as parks, golf courses, and roadway and common
area landscaping; selected industrial uses such as sand and gravel operations, concrete
batch plants, crop irrigation (currently using water that could be converted to culinary
water), and other existing or planned uses identified by the Districts or prior studies.

•

Develop separate water demand forecasts for culinary and secondary water uses based
on existing ratio of secondary/culinary use and the survey of potential future reuse
customers described above.

•

Develop preliminary layouts of additional recycled water distribution systems, including
expansion of existing facilities and construction of new water treatment facilities and/or
distribution system for sites large enough to warrant reuse service.

•

Prepare a Technical Memorandum to summarize the results of the recycled water
potential evaluation and estimate the annual reliable yield and cost of potential water
reuse/recycling projects that are deemed to be feasible for each of the three water
conservancy districts.

19.6.5 Task 4 Alternative Components Cost Estimate
The following tasks will be completed for the alternatives cost comparison:
•
•

•

•

Cost estimates of existing water supplies and potential future water supplies will be
collected from water providers in the study area.
Capital and operation and maintenance cost estimates for infrastructure that would be
needed to implement non-potable or potable reuse options deemed to be feasible (e.g.,
cost estimates for wastewater treatment upgrades, pumping stations, distribution tanks
and piping) will be estimated from similar water supply projects.
Costs will be included for any advanced water treatment that would be necessary to meet
culinary or secondary standards, depending on the water quality and planned use for
each of the water supplies.
Costs for various supply components will be adjusted to a consistent basis (e.g., 2009
dollars).
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•
•

A cost comparison will be completed for all of the water supply options considered,
including options that were rejected as alternatives to the Lake Powell Pipeline.
Cost estimates developed for each of the supply components will be used in development
of potential water supply alternatives, as discussed in Study Plan #22,Alternatives
Development.

Comments
The Applicant did not implement the study plan tasks above from the Commission’s approved
study plan into the Water Supply part of study report. We recommend that these studies be
included in the report before the Commission considers it complete.

Water Needs Assessment
ES-2.3 Conservation
We disagree that the Washington County Water Conservancy has a water conservation plan that
meets state requirements stated in the WNA. The plan puts off implementation of many
conservation measures until 2020 and 2035. The Washington County Water Conservancy
District could save more water by 2020 if it implemented more water conservation measures.
Western Resource Advocates and Citizens for Dixie’s Future commented on the Water District’s
proposed 2011 Water Conservation Plan.
According to Western Resource Advocates’, letter dated February 11, 2011, the 2011 proposed
Washington County Water District’s Water Conservation Plan does not comply with state law.
Utah Code Ann. § 73-10-32(2)(a)(i) (2010).
The Plan should include an ordinance program that promotes water efficiency and prevents
waste of water now and not leave this until 2025. It would be difficult for the District to
justify the current need of costly future water supply projects that could cause significant
impact to the environment while it leaves the task of dealing with common-sense waste of
water and water efficiency measures 14-20 years into the future.
Utah law requires the District to adopt:
1) A clearly stated overall water use reduction goal;
2) An implementation plan for each of the water conservation measures it chooses to use;
3) A timeline for action; and
4) An evaluation process to measure progress.
1. The Plan must explicitly state the District’s water use reduction goal, it should include
whether the reduction would be based on total water use or gallons per capita per day
(GPCD), and provide the water use reduction baseline and target numbers. The water use
reduction goal is not as clear as required by law - the Plan needs to explicitly state the water
use reduction goal of the District.
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2. The Plan should include and prioritize implementation of a formal water rate structure
program, and establish a positive slope of the average price curve as an indicator to be used
in the evaluation of rate structures. The Plan does not include a rate structure program within
its selected conservation program
3. Key water use data should be included in order for the public to make an informed
evaluation and be able to appropriately comment on the current and future implementation of
the water conservation programs. The Plan needs to provide data regarding water use by
sectors.
4. The Plan should proactively engage cities and towns to adopt well-designed conservation
ordinances and promote smart growth practices within the next 5 years.
5. The Plan should include peak day reduction strategies. Peak reduction strategies are not
currently included in any of the conservation programs
The Plan’s timeline for action should include short-term and medium-term reduction goals
that should be incorporated in the implementation plans of the conservation programs and
used to assess how the District is moving towards its 2050 goal. The goals of the plan should
be more specific in order for the Plan to be more effective

Citizens for Dixie’s Future (CDF) also commented on the plan and found a need for the projects
to be moved up in timing before 2020. Increased water conservation can delay the need for the
pipeline or other water supply projects; Excepts from the comments:
1. Page 5, Region Water Supply Agreement (RWSA). While you infer the RWSA
agreement imposes stipulations in a Landscape Ordinance, CDF in our research found
none of the larger cities have an ordinance of this type that imposes water efficient
standards. This is an opportunity for the District to require the cities and towns to
adopt the District’s Model Landscape Ordinance when they renew or revise contracts
to purchase water.
2. Page 6, Table 1.The table should be listed as the District’s Water Supply. Because,
available water in cities and towns and private water rights are not included.
3. Secondary use is also seasonal, and not used 365 days a year. The District diverts
Hurricane, La Verkin and St. George Canal Company irrigation water to its reservoirs
in the winter and secondary water is turned off in the winter. This should be
considered as a factor to lower gpcd use.
4. Page 29. W4. CDF is encouraged by this program to require new developments to
include xeriscaping. However, this program should be linked to a larger vision that
would require the cities to adopt the same program in any revision of their water
contracts approved by the District.
5. Page 30. W21. CDF is not sure why the District should wait to 2030 to start to
provide annual awards for green building. We recommend it starts now.
6. Page 31. W32. CDF encourages the District not to wait until 2020 to provide a rebate
to install artificial grass in sports fields. We recommend it starts now.
Lake Powell Pipeline Coalition’s Comments on Draft Study Reports
UBWR, Lake Powell Pipeline Project (P-12966)

-58-

6504

7. Page 31. W36. CDF is not sure why the District is waiting until 2025 to prohibit
waste of water in new project designs. We recommend it starts now.
8. CDF encourages the District and communities to lay secondary water lines now and
not wait until 2020. Why wait until other large communities are built in the next nine
years?
Potential Conservation Savings and Future Demand
The WNA’s estimate of future water demands in Washington County is artificially high.
Incorporation of unrealistic population forecasts, outdated water use data, and unreasonably low
estimates of future water conservation make these estimates unreasonable. More realistic future
water demands can be estimated by using:
1) population forecasts that are more accurate
2) a more aggressive, but achievable estimate of future conservation.
3) a standard for accounting for water use so conservation can be measured; everyone accounts
for water differently
4) Better management of peak water use
Education is often the best way to achieve change. The water district could take advantage of
another educational opportunity by informing the public of the expense of peak water use and
how to limit peaks in the summer. This education could curb the expensive need to build larger
than necessary infrastructure to just service summer’s peak water demand. The District could use
a slogan such as, “Beat the Peak” to educate the public on the problem of peak water usage. Any
reduction in peak demand, including overwatering landscapes in the summer, will save money. If
a water system adequately meets average day demand, but intense lawn watering in the summer
causes “needle peaks” that stretch the system’s capacity, the community will have to pay for the
system to expand to cover those few peak days. If needle peaks are reduced through drought
tolerant landscaping, public education and conservation, capital costs associated with new
facilities such as the Lake Powell Pipeline can be reduced, postponed, or avoided.
ES-2-1 Population Projections
The WNA uses the wrong data to make their conclusions of the need for the LPP. If more
accurate population projections were used, demand would be significantly lowered, eliminating
the need for the LPP by 2020.
We recommend three population scenarios be used, low, medium and high instead of just a high
rate of growth. According to the Water Needs Assessment, population in Washington County
would continue to grow at a fast rate – over 5% annually – for the next 21 years.
The fundamental issue of managing growth to meet current and future residents’ needs is well
beyond the scope of this report. However, we note that regional planning processes, like Vision
Dixie, suggest that current residents do not want growth to continue unabated or in conventional
“sprawl” patterns. Importantly, the character of growth directly impacts water demands –
compact, higher density residential developments typically have smaller individual lots and
Lake Powell Pipeline Coalition’s Comments on Draft Study Reports
UBWR, Lake Powell Pipeline Project (P-12966)

-59-

6504

lower rates of water use. In sum, although this report does not address the growth issue per se,
local and regional growth planning directly affects water demands.
ES-3.1
The WCWCD area is considered to be fully appropriated and closed to further
appropriations.
However, for the study report to be complete all current already appropriated water rights need to
be included so the Applicants can verify the conclusion the county is out of water by 2020 and
the gpcd will have to be restricted to 10 gpcd.
4.1.8 Water Quality Effects of WCWC Future Supplies
The applicant states that the samples for TDS water quality were only taken from the 100
foot level. However, pipeline intakes are proposed at three intake elevations 3575 (msl), 3475
(msl) and 3375 (msl) and revaluation at the different intake levels need to be included for the
study report to be complete.
4.1.5.14 Lake Powell Pipeline
In this section it mentions more storage facilities may need to be built to utilize the LPP water
and in other sections it states there are no areas for more storage. This needs to be clarified in the
study report.
4.1.6.1 Additional Virgin River Water
The Water District will use utilize 45,000 ac ft of Virgin River water to be stored in Warner
Valley reservoir. Another alternative would be to consider diverting this water at the Quail Lake
Diversion with redesign of the diversion and pipeline system. If the Virgin River high water is
diverted above the Pah Tempe Hot Springs it could be piped to the proposed Sand Mountain
Reservoir for storage near Leeds and there would be no need to treat the water through Reverse
Osmosis. In this section it states rebuilding the diversion and pipeline would be needed to
capture more the high flow. This is a clear alternative and needs be included in Conceptual No
Lake Powell Water Alternative in the Alternative Developments Study Report #22.

Alternatives Developments Study Plan and Report #22
Study Plan (22.2.1) Study Description
This study plan will involve combinations of potential future sources, increased water
conservation, reuse and recycling, and reverse osmosis treatment of Virgin River water.
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We disagree with the sufficiency of the study results. The studies were not conducted as
provided for in the study plan. The study report did not include sufficient or the correct data to
come a reasoned conclusion.
Population Data
We are concerned the environmental studies are based on faulty population and water demand
estimates that are basis for the need for the Lake Powell Pipeline project by 2020. Estimates not
based in fact or reason should not be the basis for the purpose and need section of the proposed
action. The information on population projections should be of high quality, done with
professional integrity and be objective.
To create an accurate picture of need, the Applicant should wait for new growth estimates from
GOPB. As an illustration of the inflated past by projections, in 2008 the GOPB predicted Utah
population to increase by 71,932 between 2011 and 2012. However, the recent 2011 Economic
Outlook Report available at (http://www.nber.org/cycles/dec2008.html) released by the same
entity reports total Utah growth in the same period to be only 47,000. Total growth projections in
Utah have been slashed to 65% of their previous estimates. The same entity also states in their
2009 population estimates report
(http://governor.utah.gov/dea/UPEC/2009%20Utah%20Population%20Estimates%20by%20Cou
nty.pdf ) that Washington County grew at a mere 0.5%. This is a vast divergence from the
predicted rate of 5% predicted by Washington County Water Conservancy District until 2030.
Water Conservation
We recommend the objectives in the study plan of increased water conservation, and an accurate
accounting of all future potential sources of water and recycling are considered in the Conceptual
No Lake Powell Water Alternative section of the study report before the Commission approves
this study plan as complete.
The Commission’s Scoping Document 2 (SD2) comments mentioned that increased water
conservation was a concern in scoping. It reads:
“As shown in both the transcripts of the scoping meetings and in Appendix A, many
individuals have provided either oral or written scoping comments, or both, concerning
the Lake Powell Pipeline proposal. Many of the public comments express similar
concerns or issues:
Increased water conservation can delay the need for the pipeline or other water supply
projects.”35
The Washington County Water District has not increased its water conservation goal of 25% by
2060 or in the proposed No Lake Powell Water Alternative. The Coalition wrote extensive
comments in SD2 describing how more water could be saved by 2060 with real water
35
FERC elibrary 20080821-3005, Scoping of Environmental Issues for the proposed Lake Powell Pipeline Project,
August 21, 2008, p.7
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conservation and how others water districts in the state are meeting the 25% goal much sooner.
The Conceptual No Lake Powell Water Alternative should consider increased water conservation
measures and identify those that will target reducing peak water demand. The proposed study
report does not address increased water conservation or recycling. Potential water savings from
more aggressive conservation measures should be considered in the Conceptual No Lake Powell
Water Alternative.
Many states have set and met more aggressive conservation goals. We outlined in SD2 that Utah
water agencies are meeting the target of 25% much faster than the Washington County Water
Conservancy District’s forecast of only 25% saving by 2060. Before proceeding, the study report
should look at a more aggressive conservation approach and consider the possible water savings.
Rather than portraying a reasonable picture of conservation the study report in Conceptual No
Lake Powell Water Alternative attempts to scare the public by describing an extreme
interpretation of what real water conservation would mean to the county
WCWCD has outlined potential conservation measures and savings in this report
http://www.powellpipelinefacts.org/images/pdf/Conwervation%20Cost%20And%20Savings.pdf
However, many of these measures are not implemented until 2020-2037. Implementing these
measures sooner would provide an additional 14,000 AF of water.
Alternatives
The Conceptual No Lake Powell Water Alternative is not an objective alternative that meets the
NEPA requirements of a reasonable alternative for purpose and need for the project. The
Commission must objectively evaluate all reasonable alternatives in enough detail so a reader
can compare and contrast the environmental effects of the various alternatives. The report should
just include how the applicant could replace the water needed from Lake Powell Pipeline by
2020. The Conceptual No Lake Water Alternative should be grounded in a “Rule of Reason” and
take a hard look as well as make a good faith effort that study results are valid so better decisions
are made to meet the need of proposed action.
Chapter 1
Planned and Potential Future Water Supply Projects
2.1.1 WCWCD
Agricultural Water
We disagree that only additional 12,400 acre feet of agricultural water will be available by 2037.
This report must account for all the agricultural water in the county. The coalition gave
extensive comments in SD1 and SD2 on identifying agricultural well water of 18,000 acre feet
that could be available for future use that has not been counted by the district. The Water District
now controls the largest local irrigation canal company. This company owns most of the
irrigation water shares on the Virgin River. The Water District will also be taking over as the
Virgin River Commissioner as well. The Water District is not forth coming on how much water
their Quail Creek project diverts off the river every year and then returns to river though its
hydropower plants. Given their unique position of power and informational control, a thorough,
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neutral, assessment of water supplies must be completed in this study report. The report should
assess how much water is diverted off the Virgin River to the reservoirs every year. The report
should also include all the 147 water rights certificates with the amount of water the district
owns.36
The Commission stated in SD2 : “Because the number of agricultural users that would
give up their water rights and convert them to residential use is highly speculative, we
cannot predict which agricultural wells might be available to convert to residential use in
the future.” SD2, p.11.
However, private agricultural well and surface water could credibly yield substantial volumes of
culinary water. The Commission’s analysis of water supplies for the No Action and The
Conceptual No Lake Powell Water Alternative would be deficient if it ignored agricultural land
and water use conversions. Rather than disregard the potential for agricultural water use
conversions based on their speculative nature, the Commission must develop reasonable
assumptions. We recommend that the Commission rely on urban planning documents and
patterns of growth to assess potential agricultural lands that will be converted to urban use, and
quantify the water rights associated with these lands. The Coalition pointed out in SD1 and SD2
that there are still other water resources available that are not being considered by the Applicant
as possible future culinary water supplies37. We disagree that the Applicant provided an
acceptable, thorough estimate of potential water supply. The Applicant only considered
agricultural conversion of 4,000 AF 38 to culinary use and 12,400 AF of agricultural water to
secondary use by 2060 – an unacceptably low estimate. Given the rapid rate of development of
agricultural lands in Washington County, the Commission’s EIS must assess the potential for
agricultural water conversions to meet future needs. We recommend that the Commission
establish several scenarios, with varying conversion rates.
We recommend the study report include a detailed accounting of where the 86,67039 acre feet of
agricultural surface water went that was estimated by the state in 1990. If it is found that
significant amounts of water still remain in the system that the Water District is not willing to
count, the Conceptual No Lake Powell Water Alternative of a future community built of rocks
and cement is unfounded and misleading and not based on any facts or reason.
The Applicant cannot describe such dire conditions in the Conceptual No Lake Powell Water
Alternative when they don’t account of all the agricultural water and secondary water not
currently being included in the Conceptual No Lake Powell Water Alternative. The Applicant
has to consider all the water supplies in county including the Water Districts current water rights.
In addition total amounts of water in storage must be reported to give a complete picture of water
that will be available for projected population by 2020.

36

Washington County Water Conservancy District’s existing water rights, 2009. Available at:
http://www.powellpipelinefacts.org/images/pdf/WCWCD%20water%20rights.pdf
37
Coalition SD1 Comments, pp. 25-27. A substantial amount of groundwater has been developed and is used
mainly for agriculture. This water could be acquired as development takes place when irrigated acreage is retired.
38
4,000 AF is from Quail Lake exchange. See Coalition Scoping comments 2 Section IV, WNA 2008 p. 4-18.
39
WNA, page 4-42 2011
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WCWCD Reservoirs and Aquifer Storage Only

Quail lake Reservoir
Sand Hollow Reservoir
Sand Hollow wells
Sand Hollow aquifer
storage
Total

Annual Acre feet
yield
22,000
7500
8000

Acre feet storage
capacity 2008
40,000
50,000

Retail sales acre feet
200740
16,345
2,149
?

70,000
37,000

160,000

18,494

Private Water Rights
A discussion of the existing private rights should also be in this study report to be considered
complete. A thorough study of all water supplies must include all private water rights as part of
the analysis of the need for water and the Lake Powell Pipeline by 2020. The District and State
predict no private underground or surface water rights will convert to culinary use by 2060. The
Coalition believes at least some of these rights would be available for future water supply and
should be not ignored. In addition, the Water District only estimates it could develop about
110,000 acre feet annually for culinary use by the 2060. However, in our research there are
water rights that could be converted to culinary use in the future that the District is unwilling to
count as possible future water supply.
Under Ground Water Rights
The Division of Water Rights stated "there are 332,760 acre feet of approved water rights in the
Navajo/Kayenta and upper Ash Creek aquifers.”41." The community water supply systems
coming from Navajo Sandstone wells and springs were only 41,470 42 acre-feet (AF) which
represent a small percentage of total supply. In addition, in Washington County, there are
969,488 43AF of surface water rights, with only 40,198 AF of surface water supplies in public
community systems. Some of these rights will convert to culinary use by 2020-2037 and should
be part of this report.
Surface Water Rights
A diversion pipe 66 “ in size can convey 150 cfs continuously for one full year, it would translate
to 108,595.04 ac-feet/year.44 The Water District’s diversion pipe at the Quail Lake is 66” and
does divert 150 cfs which is 108,595 acre feet a year and some returns to the river through
hydropower plants. A full accounting of where the water goes and how much is counted in the
water supply should in the report.
40

Melodie Sorensen, WCWCD, pers. comm. to Citizens for Dixie’s Future (Oct. 21, 2008).
Washington County Water Conservancy District (WCWCD), Petition for classification of the Navajo/Kayenta
and Upper Ash creek aquifers (July 2005).
42
Division of Water Resources, Municipal and Industrial Water Supply and Uses in the Kanab Creek/Virgin River
Basin (2008). p. 38,Table 13
43
Washington County Water Conservancy District, Virgin River Management Plan 1999
41

44

John M. Muhlfeld, Principal Hydrologist, River Design Group, Inc., 5098 Highway 93 South, Whitefish, MT 59937
http://www.riverdesigngroup.net
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Chapter 3
Conceptual Project Alternatives
3.1.1. Equivalent Population Water Needs
The equivalent population of each district is the population level at which no additional
water supplies are available to meet water needs. This assumes all conservation goals
are met, all water rights have been fully developed; all secondary water conversions have
been made.
Comment
The Applicant used the wrong data and did not gather all the water supply information needed
for the study. The basis for the alternatives conclusion is flawed because all the information
stated above and also in the Study Plan 22.2.1 Study Description above is not in the study
report and all water is not accounted for. Including:
1. The Water District’s 147 water rights certificates with amounts of water are not in study
report:
2. The Water District holds a lot of water in storage and that is not in the study report;
3. Private water rights which we have identified are not in study report;
4. Agriculture rights of 86,000 acre feet are not all accounted for;
5. No secondary water is accounted for in the report;
6. Sand Hollow aquifer holds 70,000 acre feet and more of that could be counted;
7. Increased water conservation over the 25% by 2060 is not accounted for;
8. Recycling is not accounted for;
9. More reuse could be counted, District counts a small amount;
3.1.1.1. WCWCD Equivalent Population Water Needs
The Applicant needs to verify that the population rate is valid and that the population will be
279,864 in 2020 just 9 years away, and 20 years later in 2035 almost double that to 516,422
before this study report is considered complete by the Commission. These numbers are
speculative and should not be considered in the study report.
We recommend the Commission hire an independent, objective consultant to verify the
population and water demand projections.
.
3.2.5.1 WCWCD
Secondary Water
Table 3-17 shows 2009 Secondary water per capita use of 52.3. This water will still be used for
outside use and is not considered in the No Lake Powell Pipeline Alternative. The prediction of
dire conditions of only 10 gals for outside use is not valid.
3.3.1.3. Restricting Water Use for Outdoor Residential
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We recommend the study report needs to be changed to reflect more water is available for
outside use.
The No Lake Powell Water Alternative scenario is described as. Culinary outdoor water use was
estimated by UDWR in 2005 at 97.4 gpcd. This water use rate is reduced by 30.5 gpcd to
account for water conservation attained from 2005 through 2020. Yielding 66.9 gpcd residential
outdoor water available for conversion to other M & I uses. The equivalent water use rate to
generate 32,721 acre-feet per year of conservation is 56.6 gpcd for the 2037 population within
the service area. Therefore, beginning in 2020 the existing rate of residential outdoor water use
would be gradually be reduced and restricted to 10.3 gpcd.
The Applicant is not adding the residential outdoor secondary water detailed in the WNA on
page 3-14, table 3-10 that shows there is 15.8 gpcd more gallons to add to the 10.3, to equal
about 26 gpcd.
We recommend that this alternative cannot be considered an alternative in the study report
because it has no basis in fact or reason.
4.1.2.1. WCWCD Environmental Consideration
The rational given in the study report should be deleted because it not reasonable, objective or
based on facts. As mentioned previously, the study report does not account for the all the
secondary water used for outside watering.
4.1.2.1 WCWC Total Relative Cost
This section does not give the public the information it needs to make a decision on the different
costs and as a result make better decisions. It needs to explain the cost ratio and show how it was
determined and what was considered in the cost. This section does not include the benefits of
water conservation, and water recycling It also does not consider the risk and uncertainty that the
LPP will not be full of water until 2035 and is subject to shortages.
6.1 Recommended No Lake Powell Water Alternative for WCWCD for NEPA Analysis.
As mentioned in our above comments this proposed alternative and the Conceptual No Lake
Water Alternative does not meet the NEPA regulations and should not be in the study report.
Western Resource Advocates, experts in water conservation, state 69,000 acre feet of water
could be saved in the county the same amount provided by the LPP. We recommend the
Commission consider this as the recommended No Lake Powell Water Alternative for NEPA
Analysis instead of the alternative currently being considered for approval in the report.
We also recommend the Applicant implement the Commission’s approved 2008 study plan and
consider alternative that includes increased water conservation, water recycling, consider all
water supplies, private water rights, agricultural rights, all the Water District’s water rights to get
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the complete inventory of water in county to develop a reasonable alternative to the LPP in the
EIS.
We submitted to the Commission in SD2, page 6, alternatives to the LPP. In these comments we
suggest similar measures for more water by 2020 for and alternative for the LPP for NEPA
Analysis:
1. The population growth rate needs to be changed from 5% for the next 20 years to be a
more accurate rate of 2.50% to 2020 to measure water demand.
2. Increased water conservation;
3. More efficient use of existing supplies;
4. Water recycling;
5. Increase water reuse than what is projected now;
6. Counting all of Water District’s water rights not in the WNA;
7. Diverting the Water District’s Virgin River high water flow 45,000 acre feet above the
Pah Tempe Hot Springs so it does not need to be treated. Build a pipeline to proposed
Sand Mountain Reservoir in Leeds. We recommend a study of redesign and new piping
at the Quail Creek Diversion to capture more high flows above the salty springs should
be studied. This would avoid the need for reverse Osmosis.
8. Better accounting for water use to get more accurate water demand amounts.
9. Revaluate the amount of secondary water available;
10. Evaluate how much water the Water District holds in storage;
11. a full accounting of Water District’s water diverted from the Virgin River annually which
may yield water than is being accounted for.
12. Account for the 18,000 acre feet of water Identified by the Coalition’s SD1 comments;
13. The Coalition questions the logic that you need 5 acre feet of storage for 1 acre foot of
yield in Sand Hollow Reservoir because the Virgin River variable. The water district has
successfully diverted at its 100 foot diversion with no trouble due to variability.
Revaluate the possible future yield of water from Sand Hollow Reservoir mentioned in
Coalition’s SD1 comments add 10,000 acre feet additional water.
14. Inventory all private water rights to understand how much more water is available so the
community does not become a place with restrictions of 10 gpcd for outside use is
unfounded.
15. Include the 16,000 acre feet more aquifer water rights identified in the Boyle, Water
Supply Needs for Washington and Kane Counties & Lake Powell Pipeline Study, 1998,
p.79.
16. Revaluate agricultural water rights that are not being counted by the Water District;
17. WCWCD has outlined potential conservation measures and savings in this report
http://www.powellpipelinefacts.org/images/pdf/Conwervation%20Cost%20And%20Savi
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ngs.pdf However, many of these measures are not implemented until 2020- 2037.
Implementing these measure sooner would provide an additional 14,000 AF of water.
18. Count more of the 70,000 ac ft of water in aquifer storage under Sand Hollow reservoir.
III.
PROPOSED MODIFICATIONS AND NEW STUDIES
The Coalition has appreciated the Commission’s review of the Lake Powell Pipeline project
though the Integrated Licensing Process (ILP). Based on our review of the Initial Study Report
(ISR), it does not appear that the Applicant has complied fully with the terms of the study plan as
approved, or has otherwise fully achieved the objectives of the study plans. The Coalition found
in many instances the Applicant did not report vital environmental information that was
supposed to be provided pursuant to the study plans. In some cases critical data was
misinterpreted in the ISR, in others it was completely omitted. We ask that the Commission
require the Applicant to perform studies which it has not conducted per the approved study plan,
or add a new study where the ISR demonstrates that study objectives cannot be met pursuant to
the existing study plan. We believe that absent the recommended changes the scientific record on
which the new license is based will be fundamentally flawed due to its failure to consider
Climate Change projected reductions in flow to the Colorado River, and its unsupported
assumptions regarding projected population growth and water demand.
In light of this new information from the Bureau of Reclamation (BOR) report Reclamation
Managing Water in the West, Secure Water Act Section 9503 (c)–Reclamation Climate Change
and Water 2011, it appears there is solid scientific evident of climate change in the Colorado
River Basin. We submit the report with our comments (Attachment A), and request that climate
change impact of future flow reductions be included the environmental analysis of the Lake
Powell Pipeline project. This report is a more accurate reflection of BOR’s current prediction of
reduced future flow of the Colorado River due to Climate change.
We ask the Commission to require the Applicant to implement Study Plan #19 goals and
objectives, and tasks listed in approved plan detailed in our comments. We also ask the
Commission to require the Applicant to implement other study plan requirements omitted from
the study reports listed in our comments.
The requested information is very important because it influences communities’ decisions to
build a billion dollar project and then depend on this project to provide the same amount of water
until 2070, the term of license. We request that Commission Staff modify the study plan
consistent with our recommendations to assure the adequacy of the licensing record.
Attachment (“A”)
Reclamation Managing Water in the West, Secure Water Act Section 9503 (c)–Reclamation
Climate Change and Water 2011. The Colorado River Basin sections of report on pages 17-40
and 179-183.
Also just Colorado River Basin sections are available online at:
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http://www.powellpipelinefacts.org/images/pdf/AttachmentA%20Pt1.pdf
http://www.powellpipelinefacts.org/images/pdf/AttachmentA%20Pt2.pdf
VI.
CONCLUSION
We thank the Commission for considering these comments. We look forward to working
with UBWR and the Commission on the Lake Powell Pipeline Environmental Impact Statement.

Dated: May 6, 2011
Respectfully submitted,

____________________________
Jane Whalen
CITIZENS FOR DIXIE'S FUTURE
P.O. Box 161
Hurricane, Utah 84737
email@citizensfordixie.org
John Seebach
AMERICAN RIVERS
Kelly Burke
Dr. Larry Stevens
GRAND CANYON WILDLANDS COUNCIL
Michael Kellett
GLEN CANYON INSTITUTE
John Weisheit
LIVING RIVERS – COLORADO
RIVERKEEPER
Marion Klaus
SIERRA CLUB UTAH CHAPTER
Duane L. Ostler
TOWN OF SPRINGDALE, UTAH
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION
___________________________________
)
Utah Board of Water Resources,
)
Lake Powell Pipeline
) Project no. P-12966-000
___________________________________ )

MOTION TO INTERVENE BY CITIZENS FOR DIXIE’S FUTURE, GLEN CANYON
INSTITUTE, SIERRA CLUB, LIVING RIVERS, AMERICAN RIVERS, AND TOWN OF
SPRINGDALE, UTAH
Pursuant to 18 C.F.R. § 385.214, Citizens for Dixie’s Future, Glen Canyon Institute,
Sierra Club, Living Rivers, American Rivers, and the Town of Springdale, Utah intervene in this
proceeding in response to the “Notice of Application Accepted for Filing and Soliciting Motions
to Intervene, Protests, and Comments” (Nov. 2, 2007).
I.
INTERESTS OF INTERVENORS
Pursuant to 18 C.F.R § 385.214(b), Intervenors describe below our respective legal
status, purposes, and interests in the proposed pipeline.
Citizens for Dixie’s Future
Citizens for Dixie’s Future (CDF) is a non-profit corporation based in Hurricane, Utah.
As a local grassroots conservation organization, CDF is dedicated to the protection of natural
resources and quality of life in southwest Utah through smart-growth planning. More than 3,000
local residents have supported CDF’s mission through donations of money, time, phone calls,
letter writing and other efforts.
Founded in May 2006, CDF initially focused on educating citizens about the proposed
Washington County Growth and Conservation Act of 2006, which would have disposed of
25,000 federal land for growth and authorized the Lake Powell Pipeline corridors, including
rights-of-way and reservoir and pump station sites without public participation. The legislation
was tabled in November 2006, due, in part, to CDF’s successful education campaign. In 2007,
CDF turned our attention to the proposed Lake Powell Pipeline. CDF has substantial interests in
the outcome of this permitting proceeding, which is intended to “…secure and maintain priority
in the licensing process, while undertaking activities to determine the feasibility of the project
and support an application.” Cover letter from Utah Department of Natural Resources, Division
of Water Resources (Aug. 21, 2007).
Many CDF members and supporters live near and recreate in areas across the Colorado
Plateau and Great Basin that will be occupied or otherwise affected by the proposed pipeline, if
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licensed. These areas are particularly attractive due to their character as undisturbed and
uninhabited wildlands. They include: Little Creek Mesa and the Little Creek Area of Critical
Environmental Concern (ACEC), Kanab Creek ACEC, the Arizona Strip, the Cockscomb, and
the Grand Staircase-Escalante National Monument. These areas provide unique opportunities for
hiking, camping, trail running, geocaching, mountain biking, appreciation of archaeological
resources and natural quiet, journaling, birdwatching, ecosystem research, photography and
more. As stated in the Presidential Proclamation which established the Grand Staircase
Escalante National Monument, this is a “…vast and austere landscape [that] embraces a
spectacular array of scientific and historic resources…This unspoiled natural area remains a
frontier, a quality that greatly enhances the Monument's value for scientific study.” Presidential
Proclamation 6920 September 18, 1996, ”Establishment of the Grand Staircase-Escalante
National Monument,” available at http://www.ut.blm.gov/monument/planningproclamation.php. We are concerned that the proposed pipeline would degrade the region’s
character as wildlands and may contribute to urban sprawl, resulting in traffic congestion,
decreased air quality, and increased property taxes and cost of living. Further, many of our
members and supporters own or are employed by businesses that depend on the continued
protection of these wildlands. These businesses include: outdoor guiding, recreation hard goods,
tourism hospitality, real estate, home construction, health and wellness spas, and retirement
services (financial planning, and health maintenance).
The pipeline would increase the diversion from the Colorado River at a time when
existing water supply diversions, as well as ecological needs, already result in a functional deficit
during droughts and other periods. We are concerned that the pipeline would worsen water
deficits for other beneficial uses of the Colorado River below Lake Powell and otherwise cause
significant, unmitigable impacts on such uses.
We will actively participate in this permitting and any subsequent licensing proceeding to
assure the protection and enhancement of such uses of these wildlands, the Colorado River
below Lake Powell, and other public resources. Such participation is in the public interest
pursuant 18 C.F.R. § 385.214(b)(iii).
Pursuant to 18 C.F.R. § 385.214(b)(ii), nearly all of our members are customers of
federal power generated by the U.S. Bureau of Reclamation at Lake Powell. They live in cities
and towns served by the Western Area Power Administration with such federal power. By
diverting water from that lake, the pipeline would reduce the generation and supply of federal
power, over a period when the annual flow of the Colorado River is already expected to decline
due to climate change. Further, the estimated $1.7 billion cost of the proposed pipeline, if
licensed, would be financed through local fees, rates, or assessments. This may result in a
significant economic burden on local communities.
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Glen Canyon Institute
The Glen Canyon Institute is a non-profit membership corporation incorporated in Utah
with offices in Salt Lake City, Utah and Durango, Colorado. We are dedicated to addressing
water and natural resource management issues in the Colorado River Basin and particularly Glen
Canyon. The Glen Canyon Institute and its members are concerned about impacts associated
with water management and loss of ecological integrity in the Colorado River Basin. We are
involved in multiple reviews of government actions in the seven-basin state watershed. We have
over 2,000 paid members located throughout the United States and have a long history of
involvement in environmental review of the Colorado River Basin.
In 1963, the gates at Glen Canyon Dam on the Colorado River were closed and Lake
Powell reservoir began to flood one of the world’s most spectacular and unexplored
environments. Located in southwest Utah, Glen Canyon is the biological heart of the Colorado
River. Home to 189 species of birds and 34 species of mammals, Glen Canyon also has more
than 3,000 documented ruins from ancient cultures. Many more cultural ruins were not
documented before the waters of the reservoir began to flood them. The Colorado River basin is
a continuum ranging from the high elevation mountains of the Colorado Rockies to the terminus
at the Sea of Cortez. Glen Canyon exists within the middle of the landscape continuum and
represented the ecological heart of the Colorado River system.
When full, the reservoir known as Lake Powell, floods 186 miles of the Colorado River,
including all of Glen Canyon and many of its tributaries. Downstream, the fragile Grand Canyon
ecosystem has been in steady decline, historically dependent upon spring floods to deposit
millions of tons of vital sediment and nutrients in Grand Canyon. Native fish, which had
evolved and flourished in the dynamic, pre-dam environment, have been unable to adapt, several
have become endangered, and two are extirpated from the Grand Canyon. During the initial
twenty years following construction of Glen Canyon Dam, the wetlands of the Colorado River
Delta and its estuary rapidly declined due to an insufficient supply of water and supply of
nutrients.
Future hydrologic predictions by the government and academic institutions forecast the
virtual end to having enough water to utilize Lake Powell in the manner that it was originally
authorized by Congress. Hydrologic models on the future flows of the Colorado River
demonstrate that Lake Powell will remain nearly empty for most of the next century.
For the last ten years the Glen Canyon Institute has been addressing Federal, State and
private issues related to the operations and management of the Colorado River and especially
Lake Powell. We are concerned that the proposed pipeline, if licensed, would have significant,
unmitigable impacts on the environmental quality of the Colorado River. We are also interested
in the impacts of the proposed project on wildlands and local economic welfare, as described
above. Finally, the proposed project may cross Native American lands. The Glen Canyon
Institute has a long history of working with Tribes culturally and socially affiliated with the
Grand and Glen Canyon. Issues related to potential impacts to their cultural and spiritual
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properties must be addressed, and the Glen Canyon Institute stands ready to assist them in
identification and resolution of those significant concerns.
Sierra Club
The Sierra Club is a national nonprofit organization of approximately 750,000 members
dedicated to exploring, enjoying, and protecting the wild places of the earth; to practicing and
promoting the responsible use of the earth’s ecosystems and resources; to educating and enlisting
humanity to protect and restore the quality of the natural and human environment; and to using
all lawful means to carry out these objectives. The Sierra Club’s concerns encompass all federal
lands in Utah. The Sierra Club has approximately 750,000 members across the United States.
Sierra Club members enjoy the public lands in Utah. Many frequently travel to Utah and enjoy
the landscapes of southern Utah. The Utah Chapter of the Sierra Club has approximately 4300
members in the state of Utah. The Sierra Club involves itself in multiple issues related to the
quality of life for its members and the public. Such issues include uncontrolled growth of
population centers that ignore local and ecological restraints on growth. We have a special
interest in Glen Canyon Dam and the management of the reservoir behind it. The Sierra Club
has been involved in planning the management of the dam and the flows of water through the
Grand Canyon. We have members in the St. George area that are very concerned about the
excessive growth in the arid lands of Washington County.
Living Rivers – Colorado Riverkeeper
Living Rivers is a Utah corporation based in the city of Moab and recognized by the
Internal Revenue Service as a non-profit 501(c)(3) organization. We represent individual
members and networks with many non-profit organizations. Living Rivers was designated as the
Colorado Riverkeeper in 2002 by the Waterkeeper Alliance, a 501(c)(3) organization based in
Irvington, New York.
Living Rivers has substantial interests in assuring that federal and state regulatory
agencies study and consider potential environmental and financial impacts, as well as
engineering feasibility, in the course of any preliminary permit granted for this proceeding.
Since our inception in 2000 it has been active in matters concerning the management of the
Colorado River and its tributary streams, and specifically in regards to the preservation and
restoration of its ecosystem, and for the ecological services that it provides for human needs.
The ecosystem of this area is sensitive to development due to its natural characteristic as a wild
land, undisturbed and uninhabited.
Living River’s trustees, partners and members live, work and recreate on the Colorado
Plateau and the Colorado River. They further rely on the river for water supply. It is our current
understanding that the demand for the resources of the Colorado River is presently overallocated, and the supply has been declining naturally since the inception of the Colorado River
Compact in 1922. We also believe that the supply of the Colorado River will continue to decline
as a result of continued atmospheric warming, as already determined by the International Panel
on Climate Change. Based on existing information we believe that diverting water from Lake
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Powell through this pipeline is neither reasonable nor prudent under the present circumstances.
Additionally, the estimated $1.7 billion cost of the proposed pipeline may be financed through
local property taxes, impact fees and/or water rates, resulting in an unprecedented local financial
burden for a single infrastructure development.
American Rivers
American Rivers (“AR”) is a non-profit corporation whose headquarters are at 1101 14th
St. NW Ste. 1400, Washington, DC 20005. American Rivers is the national organization that
stands up for healthy rivers so our communities can thrive. We believe rivers are vital to our
health, safety and quality of life. AR pioneers and delivers locally- oriented solutions to protect
natural habitats and build sustainable communities. AR also leads national campaigns to raise
awareness of river issues and mobilizes an extensive network that includes more than 65,000
members and activists to help safeguard our rivers for today and tomorrow.
AR represents more than 500 members and activists in the state of Utah, many of whom
recreate in areas that would be impacted by the proposed project. In addition to our members in
the state of Utah, AR has many members that live and recreate within the Colorado River basin,
and have a strong interest in protecting that river and its resources. AR also has broad
organizational interests in the Commission's equal consideration of power and non-power values
in hydropower licensing pursuant to FPA §§ 4(e) and 10(a). AR has intervened in a long list of
hydropower proceedings before the Commission in order to assure that the Federal Power Act is
administered in a manner that protects and restores natural resources impacted by hydropower
projects. These organizational interests are consistent with the above-captioned proceeding.
Town of Springdale, Utah
The Town of Springdale is an incorporated town in Washington County, Utah, located at
the mouth of Zion National Park. The town has nearly 550 residents. Springdale is a pioneer
town with a rich and colorful heritage spanning over 100 years. Access to Springdale can only
be made through Toquerville, Hurricane or Kanab, Utah, all of which may be directly affected by
the proposed pipeline. The areas that must be crossed between these cities and Springdale are
particularly attractive due to their character as largely undisturbed and uninhabited wildlands.
Springdale is greatly interested in preserving the scenic corridors that provide access to it,
including the corridor leading to Zion National Park. Many of our residents own or employed by
businesses that provide services to tourists who use these corridors. Since Springdale is near the
route of the proposed pipeline, its residents may in the future be customers of its water, and may
pay taxes for its installation. Springdale is interested in the impacts of the proposed project on
local economic welfare, as described above.
II.
POSITION ON PRELIMINARY PERMIT
We support the Utah Board of Water Resources’ “Description of Proposed Studies” to be
undertaken if the preliminary permit is granted. Application, pp. 11-12. Intervenors request that
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the Board encourage and permit active participation of parties and other stakeholders in the
design and conduct of such studies. Such participation will assist in converting general topics,
such as “Land Use,” into specific issues for study and analysis. We request that the studies
address the following issues, among others.
1.
By management unit, which public or tribal wildlands would be occupied by the
60-foot right of way for the buried pipeline (Application, p. 7), project powerhouses, and
transmission lines?
2.
By management unit, how would such occupancy affect public access,
recreational use, scenic quality, and cultural resources of such wildlands?
3.
Would such occupancy be consistent with the specific management direction,
standards, or requirements for each applicable management unit?
4.
Powell?

What would be the estimated maximum and annual diversion of water from Lake

5.
What would be the legal basis for such diversion? Would such diversion comply
with requirements of the Endangered Species Act, Clean Water Act, and the Colorado Compact
for the management of the Colorado River below Lake Powell?
6.

How would such diversion affect the actual and reliable storage of Lake Powell?

7.

How would global warming affect the availability of water for such diversion?

8.
How would the pipeline, including its construction and subsequent supplies of
water and power, affect the rate and nature of growth of towns and cities in the region? Please
include a range of foreseeable scenarios.
9.
provide?

What alternatives exist for the power and water supplies which the pipeline would

10.
What would be the estimated charge for repayment of project costs, in any
assessments, fees, or rates? What approvals would be necessary for such charges?
11.
How would such diversions affect existing power users and senior water right
holders, including, but not limited to, the Navajo Generating Station, the City of Page, Utah;
California; Arizona; Nevada; and Mexico?
III.
SERVICE
We request that the following representatives be added to the service list for this
proceeding:
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Lin Alder
Citizens for Dixie’s Future
P.O. Box 161
Hurricane, Utah 84737
alder@infowest.com
Richard Roos-Collins
Julie Gantenbein
Attorneys, Citizens for Dixie’s Future
Natural Heritage Institute
100 Pine Street, Suite 1550
San Francisco, CA 94111
rrcollins@n-h-i.org
Gantenbein@n-h-i.org
Dave Wegner
Glen Canyon Institute
1520 Sunnydale Lane
Salt Lake City, UT 84108
emiwegner@aol.com
Wayne Y. Hoskisson, Chair
Sierra Club Utah Chapter
2159 South 700 East, Suite 210
Salt Lake City, UT 84106
wyh@xmission.com
Town of Springdale, Utah
c/o Duane L. Ostler
Snow, Jensen and Reece
Tonaquint Business Park, Bldg. B
912 West 1600 South, Suite 200
St. George, Utah 84770
DOstler@snowjensen.com
Springdale@infowest.com
John Weisheit
Conservation Director
Living Rivers
Colorado Riverkeeper
PO Box 466
Moab, UT 84532
john@livingrivers.org
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John Seebach
Director, Hydropower Reform Initiative
American Rivers
1101 14th St. NW, Suite 1400
Washington, DC 20005
hydropower@americanrivers.org
Dated: January 2, 2008
Respectfully submitted,
Duane L. Ostler
TOWN OF SPRINGDALE, UTAH
Dave Wegner
GLEN CANYON INSTITUTE
Wayne Y. Hoskisson
SIERRA CLUB UTAH CHAPTER
Lin Alder
CITIZENS FOR DIXIE’S FUTURE
John Weisheit
LIVING RIVERS

John Seebach
AMERICAN RIVERS

______________________________
Richard Roos-Collins
NATURAL HERITAGE INSTITUTE
100 Pine Street, Suite 1550
San Francisco, CA 94111
(415) 693-3000 ext. 103
(866) 407-8073 (efax)
rrcollins@n-h-i.org
Julie Gantenbein
NATURAL HERITAGE INSTITUTE
1423 Marshall Street
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Houston, TX 77006
(707) 931-0034
(866) 779-4316 (efax)
Gantenbein@n-h-i.org
Attorneys for CITIZENS FOR DIXIE’S FUTURE
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DECLARATION OF SERVICE
Utah Board of Water Resources, Lake Powell Pipeline (Project no. P-12966-000)
I, C. Russell Hilkene, declare that I today served the “MOTION TO INTERVENE BY
CITIZENS FOR DIXIE’S FUTURE, GLEN CANYON INSTITUTE, SIERRA CLUB, LIVING
RIVERS, AMERICAN RIVERS, and TOWN OF SPRINGDALE, UTAH,” by electronic mail,
or if no electronic mail address is provided, by first-class mail, to each person on the official
service list complied by the Secretary in this proceeding.
Dated: January 2, 2008

By:
__________________________
C. Russell Hilkene
NATURAL HERITAGE INSTITUTE
100 Pine St., Suite 1550
San Francisco, CA 94111
(415) 693-3000
rhilkene@n-h-i.org
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION
Utah Board of Natural Resources,
Lake Powell Pipeline Project
)

)
)
) P-12966-001

COMMENTS OF THE LAKE POWELL PIPELINE COALITION ON SCOPING
DOCUMENT 1 AND PRE-APPLICATION DOCUMENT,
AND ADDITIONAL STUDY REQUESTS
The Lake Powell Pipeline Coalition (Coalition) provides these comments in response to the
Commission’s “Scoping Document 1” (SD1) (see e-Library no. 20080505-3014 (May 5, 2008) and
the Pre-Application Document (PAD) for Utah Board of Natural Resource’s (Applicant) proposed
Lake Powell Pipeline Project (P-12966) (Project). The Coalition consists of: Citizens for Dixie's
Future, American Rivers, Glen Canyon Institute, Grand Canyon Wildlands Council, Living Rivers Colorado Riverkeeper, Sierra Club, the Town of Springdale, Utah, and Western Resource
Advocates.
Our comments are organized into six sections. Section I describes the interests of the
individual Coalition members. Section II states our objection to the Commission’s assumption of
lead agency responsibility under the National Environmental Policy Act for this proceeding. Section
III states our specific comments on SD1. Section IV states our comments on the Pre-Application
Document. Section V states our additional study requests. Section VI states our recommendations
for further procedures.
I.
DESCRIPTION OF COALITION MEMBERS
The Coalition is comprised of the following groups whose interests in this proceeding are
sufficiently aligned to warrant coordination. We provide a brief description of each group below.
Citizens for Dixie’s Future
The leader of the Lake Powell Pipeline Coalition, Citizens for Dixie’s Future (CDF), is a
non-profit corporation based in Hurricane, Utah. As a local grassroots conservation organization,
CDF is dedicated to the protection of natural resources and quality of life in southwest Utah through
smart-growth planning. More than 3,000 local residents have supported CDF’s mission through
donations of money, time, phone calls, letter writing and other efforts. Our headquarters are located
at 134 South Main Street, Hurricane, Utah 84737.
Founded in May 2006, CDF initially focused on educating citizens about the proposed
Washington County Growth and Conservation Act of 2006, which would have disposed of 25,000
acres of federal lands for growth and authorized the Pipeline corridors, including rights-of-way and
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reservoir and pump station sites without public participation. The legislation was tabled in
November 2006, due, in part, to CDF’s successful education campaign. In 2007, CDF turned our
attention to the proposed Pipeline. CDF has substantial interests in the outcome of this permitting
proceeding, which is intended to “…secure and maintain priority in the licensing process, while
undertaking activities to determine the feasibility of the project and support an application.” Cover
letter from Utah Department of Natural Resources, Division of Water Resources (Aug. 21, 2007).
Many CDF members and supporters live near and recreate in areas across the Colorado
Plateau and Great Basin that will be occupied or otherwise affected by the proposed Pipeline, if
licensed. These areas are particularly attractive due to their character as undisturbed and
uninhabited wildlands. They include: Little Creek Mesa and the Little Creek Area of Critical
Environmental Concern (ACEC), Kanab Creek ACEC, the Arizona Strip, the Cockscomb, and the
Grand Staircase-Escalante National Monument. These areas provide unique opportunities for
hiking, camping, trail running, geocaching, mountain biking, appreciation of archaeological
resources and natural quiet, journaling, birdwatching, ecosystem research, photography and more.
As stated in the Presidential Proclamation which established the Grand Staircase Escalante National
Monument, this is a “…vast and austere landscape [that] embraces a spectacular array of scientific
and historic resources … This unspoiled natural area remains a frontier, a quality that greatly
enhances the Monument's value for scientific study.” Presidential Proclamation 6920,
“Establishment of the Grand Staircase-Escalante National Monument” (September 18, 1996),
available at http://www.wilderness.org/Library/Documents/loader.cfm?
url=/commonspot/security/getfile.cfm&PageID=3132

We are concerned that the proposed Pipeline would degrade the region’s character as wildlands and
may contribute to urban sprawl, resulting in traffic congestion, decreased air quality, and increased
property taxes and cost of living. Further, many of our members and supporters own or are
employed by businesses that depend on the continued protection of these wildlands. These
businesses include: outdoor guiding, recreation hard goods, tourism hospitality, real estate, home
construction, health and wellness spas, and retirement services (financial planning, and health
maintenance).
Nearly all of CDF’s members are customers of federal power generated by the U.S. Bureau
of Reclamation at Lake Powell. They live in cities and towns served by the Western Area Power
Administration with such federal power. We are concerned that pipeline diversions from the lake
would reduce the generation and supply of federal power, over a period when the annual flow of the
Colorado River is already expected to decline due to climate change. Further, the estimated $1.7
billion cost of the proposed Pipeline, if licensed, would be financed through local fees, rates, or
assessments. Thus our members and supporters have an economic interest in the proposed project.
CDF is further concerned that the proposed Pipeline would increase the diversion from the
Colorado River at a time when existing water supply diversions, as well as ecological needs, already
result in a functional deficit during droughts and other periods. We are concerned that the Pipeline
would worsen water deficits for other beneficial uses of the Colorado River below Lake Powell and
otherwise cause significant, unmitigable impacts on such uses.
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CDF intends to participate actively in this licensing proceeding to assure the protection and
enhancement of such uses of these wildlands, the Colorado River below Lake Powell, and other
public resources.
American Rivers
American Rivers (AR) is a non-profit corporation whose headquarters are at 1101 14th St.
NW Ste. 1400, Washington, D.C. 20005. American Rivers is the national organization that stands
up for healthy rivers so our communities can thrive. We believe rivers are vital to our health, safety
and quality of life. AR pioneers and delivers locally-oriented solutions to protect natural habitats
and build sustainable communities. AR also leads national campaigns to raise awareness of river
issues and mobilizes an extensive network that includes more than 65,000 members and activists to
help safeguard our rivers for today and tomorrow.
AR represents more than 250 members and activists in the state of Utah, many of whom
recreate in areas that would be impacted by the proposed project. In addition to our members in the
state of Utah, AR has many members that live and recreate within the Colorado River basin, and
have a strong interest in protecting that river and its resources. AR also has broad organizational
interests in the Commission's equal consideration of power and non-power values in hydropower
licensing pursuant to Federal Power Act sections 4(e) and 10(a). AR has intervened in a long list of
hydropower proceedings before the Commission in order to assure that the Federal Power Act is
administered in a manner that protects and restores natural resources impacted by hydropower
projects. These organizational interests are consistent with the above-captioned proceeding.
Glen Canyon Institute
The Glen Canyon Institute is a non-profit membership corporation incorporated in Utah with
offices in Salt Lake City, Utah and Durango, Colorado. We are dedicated to addressing water and
natural resource management issues in the Colorado River Basin and particularly Glen Canyon. The
Glen Canyon Institute and its members are concerned about impacts associated with water
management and loss of ecological integrity in the Colorado River Basin. We are involved in
multiple reviews of government actions in the seven-basin state watershed. We have over 2,000
paid members located throughout the United States and have a long history of involvement in
environmental review of the Colorado River Basin.
In 1963, the gates at Glen Canyon Dam on the Colorado River were closed and Lake Powell
reservoir began to flood one of the world’s most spectacular and unexplored environments. Located
in southwest Utah, Glen Canyon is the biological heart of the Colorado River. Home to 189 species
of birds and 34 species of mammals, Glen Canyon also has more than 3,000 documented ruins from
ancient cultures. Many more cultural ruins were not documented before the waters of the reservoir
began to flood them. The Colorado River basin is a continuum ranging from the high elevation
mountains of the Colorado Rockies to the terminus at the Sea of Cortez. Glen Canyon exists within
the middle of the landscape continuum and represented the ecological heart of the Colorado River
system.
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When full, the reservoir known as Lake Powell, floods 186 miles of the Colorado River,
including all of Glen Canyon and many of its tributaries. Downstream, the fragile Grand Canyon ,
which was historically dependent upon spring floods to deposit millions of tons of vital sediment
and nutrients in Grand Canyon, has been in steady decline,. Native fish, which had evolved and
flourished in the dynamic, pre-dam environment, have been unable to adapt. Several have become
endangered, and two are extirpated from the Grand Canyon. During the initial twenty years
following construction of Glen Canyon Dam, the wetlands of the Colorado River Delta and its
estuary rapidly declined due to an insufficient supply of water and supply of nutrients.
Future hydrologic predictions by the government and academic institutions forecast the
virtual end to having enough water to utilize Lake Powell in the manner that it was originally
authorized by Congress. Hydrologic models on the future flows of the Colorado River demonstrate
that Lake Powell will remain nearly empty for most of the next century.
For the last ten years the Glen Canyon Institute has been addressing Federal, State and
private issues related to the operations and management of the Colorado River and especially Lake
Powell. We are concerned that the proposed Pipeline, if licensed, would have significant,
unmitigable impacts on the environmental quality of the Colorado River. We are also interested in
the impacts of the proposed project on wildlands and local economic welfare, as described above.
Finally, the proposed project may cross Native American lands. The Glen Canyon Institute has a
long history of working with Tribes culturally and socially affiliated with the Grand and Glen
Canyon. Issues related to potential impacts to their cultural and spiritual properties must be
addressed, and the Glen Canyon Institute stands ready to assist them in identification and resolution
of those significant concerns.
Grand Canyon Wildlands Council
Grand Canyon Wildlands Council is dedicated to the protection and restoration of wild
nature in the Grand Canyon region. Grand Canyon Wildlands Council formed in March 1996 to
design a science-based reserve network for the southern Colorado Plateau region. Within this
region, Grand Canyon National Park forms the largest potential core reserve. The Colorado River
corridor is its heart.
Living Rivers – Colorado Riverkeeper
Living Rivers is a Utah corporation based in the city of Moab and recognized by the Internal
Revenue Service as a non-profit 501(c)(3) organization. We represent individual members and
networks with many non-profit organizations. Living Rivers was designated as the Colorado
Riverkeeper in 2002 by the Waterkeeper Alliance, a 501(c)(3) organization based in Irvington, New
York.
Living Rivers has substantial interests in assuring that federal and state regulatory agencies
study and consider potential environmental and financial impacts, as well as engineering feasibility,
in the course of any preliminary permit granted for this proceeding. Since its inception in 2000 it
has been active in matters concerning the management of the Colorado River and its tributary
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streams, and specifically in regards to the preservation and restoration of its ecosystem, and for the
ecological services that it provides for human needs. The ecosystem of this area is sensitive to
development due to its natural characteristic as a wild land, undisturbed and uninhabited.
Living River’s trustees, partners and members live, work and recreate on the Colorado
Plateau and the Colorado River. They further rely on the river for water supply. It is our current
understanding that the demand for the resources of the Colorado River is presently over-allocated,
and the supply has been declining naturally since the inception of the Colorado River Compact in
1922. We also believe that the supply of the Colorado River will continue to decline as a result of
continued atmospheric warming, as already determined by the International Panel on Climate
Change. Based on existing information we believe that diverting water from Lake Powell through
this Pipeline is neither reasonable nor prudent under the present circumstances. Additionally, the
estimated $1.7 billion cost of the proposed Pipeline may be financed through local property taxes,
impact fees and/or water rates, resulting in an unprecedented local financial burden for a single
infrastructure development.
Sierra Club
The Sierra Club is a national nonprofit organization of approximately 750,000 members
dedicated to exploring, enjoying, and protecting the wild places of the earth; to practicing and
promoting the responsible use of the earth’s ecosystems and resources; to educating and enlisting
humanity to protect and restore the quality of the natural and human environment; and to using all
lawful means to carry out these objectives. The Sierra Club’s concerns encompass all federal lands
in Utah. The Sierra Club has approximately 750,000 members across the United States. Sierra Club
members use and enjoy the public lands in Utah. Many frequently travel to Utah and enjoy the
landscapes of southern Utah. The Utah Chapter of the Sierra Club has approximately 4300 members
in the state of Utah. The Sierra Club involves itself in multiple issues related to the quality of life
for its members and the public. Such issues include uncontrolled growth of population centers that
ignore local and ecological restraints on growth. We have a special interest in Glen Canyon Dam
and the management of the reservoir behind it. The Sierra Club has been involved in planning the
management of the dam and the flows of water through the Grand Canyon. We have members in
the St. George area that are very concerned about the excessive growth in the arid lands
of Washington County.
Town of Springdale, Utah
The Town of Springdale is an incorporated town in Washington County, Utah, located at the
mouth of Zion National Park. The town has nearly 550 residents. Springdale is a pioneer town with
a rich and colorful heritage spanning over 100 years. Access to Springdale can only be made
through Toquerville, Hurricane or Kanab, Utah, all of which may be directly affected by the
proposed Pipeline. The areas that must be crossed between these cities and Springdale are
particularly attractive due to their character as largely undisturbed and uninhabited wildlands.
Springdale is greatly interested in preserving the scenic corridors that provide access to it, including
the corridor leading to Zion National Park. Many of our residents own or employed by businesses
that provide services to tourists who use these corridors. Since Springdale is near the route of the
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proposed Pipeline, its residents may in the future be customers of its water, and may pay taxes for its
installation. Springdale is interested in the impacts of the proposed project on local economic
welfare, as described above.
Western Resource Advocates
Western Resource Advocates is a nonprofit conservation organization dedicated to
protecting the Interior West’s land, air, and water. With more than 22 employees and offices in
Colorado, Utah, Arizona, and Nevada, we promote river restoration and water conservation,
advocate for a clean and sustainable energy future, and protect public lands for future generations.
We meet our goals in collaboration with other environmental and community groups, and by
developing solutions appropriate to the environmental, economic and cultural framework of this
region.
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II.
OBJECTION TO THE COMMISSION AS SOLE LEAD AGENCY UNDER NEPA
The cover memorandum for the SD1 states: “Pursuant to NEPA, [the Federal Energy
Regulatory Commission] intend[s] to prepare an environmental impact statement (EIS) for the entire
Pipeline Project, in cooperation with other federal agencies, that would be used by the Commission
to determine whether, and under what condition, to issue an original hydropower license for the
Hydro System and that would be used by other federal agencies for their decisions.”
The Coalition would object to the Commission’s serving as sole lead federal agency of the
Pipeline Environmental Impact Statement (EIS). We share the concerns expressed by other
stakeholders that the scope of the proposed project extends beyond the Commission's certain
expertise in hydropower. “[T]he project will also have broader regional impacts. For example, the
project will cause a significant annual depletion of water from Lake Powell….” Letter from Patricia
Mulroy, Southern Nevada Water Authority, to FERC, e-Library no. 20080613-0107 (June 4, 2008).
The Commission
“lacks the broad expertise of other agencies to act as lead agency in a complex water supply
project that will affect an entire geographic region. The narrow scope of the Commission’s
focus is illustrated by a startling statement at page 11 of the Scoping document that “we have
not identified any resources as potentially cumulatively affected by construction and
operation of the Lake Powell Pipeline Project” and “This new use of Colorado River water
increases risk of shortage for all other Colorado River water users.”
Id.
The criteria for selecting a lead agency under NEPA on a federal action when more than one
agency is involved include:
A.
B.
C.
D.
E.

Magnitude of agency’s involvement
Project approval/disapproval authority
Expertise concerning the action’s environmental effects
Duration of agency’s involvement
Sequence of agency’s involvement

40 C.F.R. § 1501.5. We discuss each criterion below.
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A.

Magnitude of Agency’s Involvement

If the proposed project is permitted, the BLM would have a large and wide-reaching role in
Pipeline issues. The Commission's jurisdiction would be limited to issuing hydropower licenses for
four plants on 50 acres totaling 51 MW and a remotely possible fourth plant with 300 additional
MW (with 350 additional acres of impact). BLM-specific jurisdictional issues would affect more
acres (750 acres, as well as the 50 to 400 acres affected by hydropower facilities) and cover a wider
range of issues than any other federal agency. These jurisdictional issues would include: Soils and
Geology, Public Health and Safety, Invasive Species, Visitor Use and Experience in sensitive areas
including the Grand Staircase-Escalante National Monument, Cultural Resources, Clearance of new
Rights-of-Way way through undisturbed lands including the Kanab Creek Area of Critical
Environmental Concern (ACEC), Plan amendments, Wildlife habitat impacts, Sensitive Species and
Habitats, and Threatened and Endangered Species, Visual Resources, Growth Inducing Effects.
The footprint of the proposed hydropower project is much smaller than the footprint of the
project as a whole. According to the Department of the Interior’s Office of Environmental Policy
Compliance, the proposed Pipeline would affect approximately 1,300 acres, including approximately
800 acres of Federal lands (National Park Service – 50, Bureau of Land Management (BLM) Utah –
600, BLM Arizona – 150), 100 acres of State lands (Utah – 80, Arizona - 20), and 400 acres of
private lands. See U.S. Department of Interior, “Comments Regarding Notice Of Application For
Preliminary Permit Application For Preliminary Permit; Project; FERC No. 12966-000;Kane,
Washington and Iron Counties, Utah and Coconino and Mohave Counties, Arizona,” e-Library no.
20071228-5027 (Dec. 28, 2007). Tribal trust lands under the administration of the Bureau of Indian
Affairs would also be affected. Hydropower-related land disturbance under the Commission’s
jurisdiction would affect approximately 50 acres of BLM land unless the proposed Hurricane Cliffs
Pumped Storage Project is constructed. The additional project would add approximately 350 acres
of BLM land disturbance. In either case, the magnitude of hydropower-related land disturbance
would be much smaller than water conveyance-related disturbances of lands under BLM
jurisdiction.
If the proposed Pumped Storage project is built, Commission-regulated land disturbance
directly related to the proposed licensed hydropower system would only affect approximately 27%
of the total project area. Non-Commission related BLM impacts would affect 58% of the project.
Total BLM impacts would include 83%. If the Pumped Storage Project is not built, the numbers are
5% (Commission), 42% (BLM) and 47% (BLM total).
B.

Project Approval or Disapproval Authority

The Commission does not have the authority to approve or disapprove the entire Pipeline
project. Both the Commission and Utah have publicly acknowledged that hydropower is a
secondary purpose of the proposed water conveyance project. The proposed project, absent the
hydropower generators, could proceed without permits from the Commission. However, the project
could not proceed in any form without BLM permits.
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In addition, the proposed Hurricane Cliffs Pumped Storage Project could be licensed by the
Commission completely independent of the proposed water conveyance system, even if the
proposed Pipeline were not built. If the applicant wished to generate hydropower from the Pumped
Storage Project by pumping water from nearby Sand Hollow Reservoir without constructing the
proposed water conveyance system from Lake Powell, the Commission could justifiably license this
project independent of the proposed water conveyance system. As a result, the proposed water
conveyance system is not necessary to facilitate the proposed Pumped Storage Project.
C.

Expertise Concerning The Action’s Environmental Effects

Plainly the Commission is the expert with regard to hydropower,1 but we are concerned the
Commission does not share the same level of familiarity with water supply and public lands related
resource issues affecting the region.2 The BLM has limited knowledge of hydropower, but extensive
expertise3 regarding the proposed project’s potential environmental effects due to its mission and 70plus year involvement in southern Utah/northern Arizona land management issues. Clearly, both
agencies are needed to assess the action’s environmental effects. However, it appears BLM’s
expertise addresses a significantly larger portion of the proposed action’s environmental effects than
the Commission’s expertise.
D.

Duration of Agency’s Involvement

The BLM has been actively involved in the proposed project since 1992. By contrast,
Pipeline proponents did not actively engage the Commission until 2007. Under the current project
proposal, BLM will be actively involved in post-licensing permitting and regulation for decades
after any Commission license issues, including rights-of-way, public safety, threatened and
endangered species and invasive plants. The BLM would continue facing numerous Pipeline-related
jurisdictional issues for many decades. It is unlikely that the Commission’s post-licensing
permitting will be as active.

1

The Commission’s mission is to ensure “oversight and development of electric power and natural gas,
petroleum pipeline[s] and hydroelectric projects.”
2

We understand the Commission has retained the extensive services of The Louis Berger Group, Inc., as an
outsourced consultant for this Project.
3

The BLM’s mission is to “sustain the health, diversity, and productivity of the public lands for the use and
enjoyment of present and future generations.”
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E.

Sequence of Agency’s Involvement

Department of Interior agencies – primarily the BLM – must first approve the entire right of
way for the proposed water conveyance project before construction can begin to deliver water to the
proposed hydropower turbines under the Commission’s jurisdiction. Approximately 25 miles of
pipeline must be constructed before water can be conveyed to the first hydropower plant. Under the
Federal Power Act (FPA), the Commission’s authority is limited to only those elements associated
with the proposed hydropower system – not the proposed water conveyance system. The water
conveyance system must be approved and constructed before the Commission’s role may begin.
The Commission has acknowledged this by indicating that it only has jurisdiction over the downhill
portions of the proposed project. To our knowledge the Commission has not formally indicated
which agency should have jurisdiction over the uphill sections of the project, but the BLM is the
logical choice.
As mentioned above, the BLM became involved in the proposed project approximately 15
years before the Commission. Utah filed an Application for Transportation and Utility Systems and
Facilities on Federal Lands for the proposed project with the BLM on December 8, 2006, more than
8 months prior to submitting an Application for a Preliminary Permit with the Commission on
August 21, 2007.
In sum, BLM approval of the water conveyance system is a prerequisite to Commission
licensing. The proposed Project cannot proceed in any form without a right-of-way from BLM,
whereas a form of the project without hydropower capability could proceed without a Commission
license. Each of the five factors for selecting a lead agency under 40 C.F.R. § 1501.5 indicates that
Commission is not the appropriate choice as sole lead agency for this proposed project. We
recommend that either the BLM or the U.S. Department of the Interior generally should be
designated as the lead agency for the non-hydropower elements of this project. The Department of
the Interior has a federally mandated responsibility to protect the public’s resources including all
Native American interests. The Secretary of the Interior is responsible for management of the
Colorado River system and coordination with the Basin states. In order to comply with the
Commission’s ex parte rule while permitting party status, we support an approach whereby BLM or
Interior would separate staff preparing the EIS while other staff would participate fully in this
licensing proceeding.
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III.
SPECIFIC SCOPING COMMENTS
We comment on the issues and alternatives described in the Scoping Document 1 (SD1) and
Pre-Application Document (PAD). For ease of reference, we show proposed changes to the
document text by underlining proposed changes. Our comments track the title and outline number
in SD1 and PAD for each section where we have a comment.
1.

Purpose and Need Statement

The SD1 and PAD do not adequately define the proposed project’s Purpose and Need. The
Coalition requests that the Commission adopt Utah’s stated purpose, as stated in its Notice of Intent,
as the basis for the Commission's identification of project alternatives:
The PAD states that the Pipeline would be “a water supply project to be constructed for the
purpose of conveying Upper Colorado River Basin water for which the State of Utah has a federal
water right, from Lake Powell in Arizona to locations in southwest Utah.” PAD Volume 1, p. 1.
Thus, the proposed project’s primary purpose is that of water conveyance.
This purpose statement is not accompanied by an adequate statement of the need. The PAD
states the project is needed to service population growth in southwest Utah; however, we do not
agree the PAD demonstrates this need. We understand that Utah’s forecasted water demands are
based in part on Boyle Engineering, Water Supply Needs for Washington and Kane Counties and
Lake Powell Pipeline Study (1998). Based on our preliminary review, we are concerned that this
study is outdated,4 flawed,5 and generally provides an insufficient basis to support the need for the
proposed project. We request that the EIS contain adequate information to demonstrate this need.
We are concerned that conveying water without a proven need risks exacerbating the delicate
situation among Colorado River Compact states.
During the Project’s Scoping Meetings in Kanab, St. George and Cedar City, Utah stated
that the Pipeline’s purpose would be to provide needed water to service population growth in
southwest Utah in addition to developing Utah’s Colorado River water rights. We request that
Commission Staff independently investigate Utah’s assumptions regarding need for increased water
supply to service population growth. Based on our research and review of the record, we believe
that future water demand in the three counties can be satisfied with expanded development of local
4

Further, when, in 2026, Reclamation revisits the Colorado River Interim Guidelines for the Lower Shortages
and Coordinated Operations for Lake Powell and Lake Mead (2007) (Interim Operations Guidelines), available at
http://www.usbr.gov/lc/region/programs/strategies/RecordofDecision.pdf, the amount of available water for the
proposed Pipeline could be changed. Therefore, the Pipeline’s operations under the existing guidelines would not be
50 years but closer to 20 years. This issue must be addressed in the EIS as it is a central issue in the management of
Colorado River water.
5

Defects of this study are identified in Hydrosphere Resource Consultants, Review of Water Supply Needs in
Washington County, Utah (2000).
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water supplies and increased water conservation and improved efficiencies. We provide data which
supports this finding in 4.2.2.Water Resources comments herein.
The EIS also should evaluate the project purpose and need in light of likely changes in the
Colorado’s hydrologic flow regime, long-term drought related reductions in water availability, and
the sharing of deficits among the seven Colorado River Basin states as defined in the Interim
Operation Guidelines that will be in place only until 2026 and will be revisited then subject to the
agreement of all Compact Basin states.
The Coalition requests that the EIS rigorously study alternatives to the proposed action that
may achieve Utah’s stated purpose. Because Utah states that conveying water under Utah’s federal
water right is the project’s purpose, the Coalition submits alternatives to achieve the state purpose,
infra, which we believe merit further study.
2.2

Comments and Scoping Meetings

Commission Staff will consider whether to prepare a Scoping Document 2 following scoping
meetings and initial scoping comments. See SD1, p. 2. We believe that a revised document should
be published to modify the description of issues and incorporate additional issues or information, as
appropriate in response to scoping comments made during the scoping meetings and site visits held
June 9-12, 2008, and in written form. See 40 C.F.R. § 1502.7(a)(2), (c). The SD2 should describe
responsibilities for preparation of the EIS as between the Commission and any co-lead, or
cooperating agencies. See id., § 1501.7(a)(4).
3.0

Proposed Action and Alternatives

Commission Staff propose that the EIS include and analyze one ultimate alternative to
Utah’s proposals for a new license. See SD1, p.8. That proposed action will by default function as
the preferred alternative of Commission Staff.
The scoping document identifies a narrow list of alternatives. This list of alternatives
presumes the proposed action is the only means to increase water supply to serve anticipated growth.
Based on the evidence in the record, we disagree with Utah’s estimates for water demand and
population to be served. We also disagree with Utah’s analysis of existing water supply in the three
counties, as stated in the PAD. Given the disagreement regarding Utah’s forecasts for water demand
and existing water supplies, we request that the EIS analyze all reasonable alternatives to the
proposed action.
The EIS should include an in-depth analysis with a reasonable range of alternatives to the
State of Utah’s proposal, including those submitted herein by the Coalition and other parties. The
National Environmental Policy Act (NEPA) requires rigorous evaluation of alternatives in the
environmental document.
Alternative proposals submitted by the Coalition and other parties should be displayed as
action alternatives, not just as accepted (or rejected) elements of Staff’s preferred alternative. The
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purpose of scoping is to allow the public to interact and provide options that should be reviewed as
part of the NEPA process. This approach permits systematic comparison of the costs, benefits, and
other impacts of all reasonable action alternatives. See 40 C.F.R. § 1502.14(a)-(b). This approach is
necessary to compare alternative minimum flow schedules and other elements of regulation of
proposed power operations. Thus, SD1 should be amended as follows:
"In accordance with NEPA, our environmental analysis will consider the following
alternatives, at a minimum: (1) Utah’s proposed action, (2) staff’s and other modification of
the proposed action, (3) other reasonable alternatives, and (4) no action."
SD1, p. 8.
We submit the following action alternatives for analysis in the EIS:
Water Conservation Alternative
The Commission should consider whether conservation measures can meet forecasted
demand for water supply. This alternative should include increased water conservation, and
improved efficiency in Kane, Washington and Iron Counties (see Water Resources at 4.2.2 herein).
The analysis should assess the potential for augmenting local existing water sources in Kane,6
Washington7 and Iron8 counties. As with all proposed alternatives, the Draft EIS should estimate the
costs to ratepayers and taxpayers in the affected region under this alternative.
Big Water Alternative
We recommend the EIS analyze the potential for Utah to use its Colorado River water right
by delivering it to locations in eastern Kane County near Big Water, where it could be used for
agricultural development, residential development, surface storage and aquifer storage. We
6

Primary options for more efficient use of existing water resources in Kane County include: (1) water
conservation; (2) Increased utilization of groundwater stored in the Navajo aquifer below the County’s; (3) Increased
conversion of agricultural water for culinary purposes based on water that has already been sold by irrigators to
developers; and (4) smarter land use planning.
7

Primary options for more efficient use of existing water resources in Washington County include: (1) water
conservation; (2)increased utilization of Santa Clara River water through an aquifer recharge system based on
expansion of the Sand Cove Reservoir system; (3) conversion of groundwater agricultural wells in south Washington
Fields and south Hurricane Fields for municipal use including multiple analyses of viable treatment processes; (4)
increased utilization of groundwater stored in the Navajo aquifer below the surface of Washington County; (5)
increased utilization of Virgin River high water that cannot be diverted by the Quail Lake Diversion due to the limited
size of the diversion pipe; (6) increased conversion of agricultural water for culinary purposes based on water that has
already been sold by irrigators to developers; and (7) smarter land use planning.
8

Primary options for more efficient use of existing water resources in Iron County include: (1) water
conservation; (2) increased utilization of Coal Creek’s Spring flows through a new storage reservoir/aquifer recharge
system; (3) increased development of water in the West Desert; (4) increased conversion of agricultural water to
municipal uses; and (5) smarter land use planning.
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recommend this alternative not extend the Pipeline west of East Clark Bench. If Utah’s highest
priority in this proposed action alternative is to use their allocation of Colorado River water before
the Interim Operations Guidelines are revisited in 2026, the EIS should analyze whether there are
other areas closer to the river for delivery of imported water to avoid the added cost of pumping and
create options for future use of the water. The EIS should estimate the costs to ratepayers and
taxpayers in the affected region by county.
Aquifer Recharge Alternative
In its EIS, the Commission should analyze an Aquifer Recharge Alternative, in which the
proposed Utah Colorado River water right is delivered to other suitable aquifer recharge locations
adjacent to the Colorado and Green Rivers along their lengths in Utah. As in the above alternative,
if Utah’s highest priority in this proposed action alternative is to use its allocation of Colorado River
water before the Interim Operations Guidelines are revisited in 2026, then the EIS should consider
aquifer storage in other areas with lower pumping needs and create options for the future use of this
water. The EIS should estimate the costs to ratepayers and taxpayers in the affected region.
4.1

Cumulative Effects

SD1 states: “Based on information in the Pre-Application Documents, we have not identified
any resources as potentially cumulatively affected by construction and operation of the Pipeline
Project. By this document, we are asking for recommendations on resources that may be affected
cumulatively.” SD1, p.11
SD1 further states:
“According to the Council on Environmental Quality regulations for implementing NEPA
(Section 1508.7), a cumulative effect is the impact on the environment that results from the
incremental impact of the action when added to other past, present and reasonably
foreseeable future actions, regardless of what agency or person undertakes such actions.
Cumulative effects can result from individually minor but collectively significant actions
taking place over a period of time, to include hydropower and other land and water
development activities.”
SD1, p. 11. Thus, the EIS must consider cumulative impacts that would take place over a period of
time, including hydropower and other land and water development activities occurring in the
geographic area that will receive water from the project.
To meet this requirement, the Commission should present clear analysis of the cumulative
impacts of the no action alternative versus the cumulative impacts of the proposed project.


Under the no action alternative, the Commission should analyze the effects of population
growth-related impacts in the three counties absent the Pipeline. This would include
modeling of cumulative environmental effects in all categories to the point of population
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build out, or the point at which either local land or water resources are exhausted to the
maximum by population growth.


Under the proposed action alternative, the Commission should analyze the cumulative
effects of population growth-related impacts in the three counties after the full 100,000
acre-feet allotment of water is conveyed to the proposed project areas. This includes
modeling of cumulative environmental and socioeconomic effects in all categories.
These effects should be quantified separately from, but in addition to, the impacts of
the no action alternative.

With this comparison, the public will be able to discern the cumulative impacts associated
specifically with the proposed project versus the cumulative impacts that would occur without the
Pipeline. The EIS should include an in-depth analysis of the cumulative impacts under the No
Action Alternative. This alternative establishes the baseline of growth-induced impacts that will
occur even if the Pipeline is not built. This baseline is necessary for decision makers and citizens to
isolate and evaluate the impacts of the Pipeline.
As currently framed, the SD1 and PAD focus almost exclusively on direct impacts of the
construction of the Pipeline. The Commission suggests in SD1 that it has not identified the
cumulative impacts from the proposed action alternative. Based on our review of the existing
record, we believe the proposed project will have significant cumulative impacts on a number of
resource areas. The EIS should analyze the cumulative impacts of Pipeline-induced changes on land
use, population size and density, wildlife habitat (and associated recreational enjoyment of wildlife),
open space, historical and prehistoric cultural resources, air quality, traffic, taxes (and potential
increases as a result of enhanced infrastructure), traffic, urban sprawl, crime, scenic landscapes, and
naturally functioning ecosystems.
For example, the Commission should analyze whether the proposed Pipeline will contribute
to a cumulative increase in population and growth-related impacts and related housing development
on acreage that would not be developable without the water from the Pipeline. Based on our
preliminary analysis, the imported water could triple the population in three county area. The
Washington County Water Conservancy District (WCWCD) states, “the currently estimated build
out for Washington County is expected to be reached in 2050 with a build out population of
607,334.” See Capital Facilities Plan, p.7, available at www.wcwcd.state.ut.us. WCWCD further
states that the population served by the Pipeline is only approximately 453,125.9 See id. The
Coalition’s research indicates that there is enough water to support Washington County’s build out
of 607,334 people by allotting less water per residential unit than does the WCWCD. Using data
from the cities’ general plans, total population build-out was estimated to be only 328,000.10
Therefore, the environmental and socioeconomic impact of building the Pipeline could have
enormous direct impacts on local communities by enabling additional population growth.
9

The Coalition can identify numerous instances where WCWCD officials have overestimated the need for
water by using outdated water demand forecasting policies and misleading water use figures. We discuss this further
in Water Resources at Section 4.2.2, infra.
10

Hydrosphere Resource Consultants, Review of Water Supply Needs in Washington County, Utah, supra, p. 7..
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The EIS should also include a cumulative impacts analysis on socioeconomic and
environmental resources that would result from the sale of public lands. In particular, these
cumulative impacts should include the land sales proposed in the 2008 Washington County Growth
and Conservation Act, which authorizes the sale of 9,000 acres of public land. This cumulative
analysis should also include a reasonable estimate of public land converted to public uses such as
schools, parks and city, county buildings that would be developed under BLM’s Recreation and
Public Purposes (R&PP) and normal land disposal practices over the next 50 years. We recommend
that the Commission estimate potential land conversions by forecasting based on the rate of land
conversions since the R&PP statutes were established, approximately 10,000 acres every ten years
and increasing.
The EIS should also analyze the cumulative effects of the proposed Pipeline on water
supplies throughout the Colorado River basin. Specifically, the EIS should include a detailed
analysis of potential cumulative impacts due to other water development projects currently planned
including (but not limited to) projects in the Upper Basin such as the Navajo-Gallup Pipeline, the
Million Pipeline, and the Yampa Pumpback Project; and projects in the Lower Basin such as the
Drop 2 Storage Reservoir.
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4.1.1

Geographic Scope

SD1 states: “For any resources that participants recommend we analyze for cumulative
effects, we are also asking them to recommend the geographic scope that they think is appropriate.”
SD1, p. 11.
The geographic scope of the proposed project should be defined to include all private and
State Trust land that could potentially receive Colorado River water from the proposed project in the
entire Colorado River basin and those areas served by Colorado River supplies not located within
the basin.
This geographic scope would include all developable private and State Trust land in the
urbanizing areas of the Washington, Kane, and Iron counties based on existing development trends
and reasonably foreseeable trends (e.g., density increases in downtown areas, conversion of
agricultural land, etc). Developable private and state trust lands in Arizona’s Coconino and Mohave
Counties should be included to anticipate the possibility that Utah and Arizona may develop an
agreement to deliver Arizona water through the Pipeline. The geographic scope also should include
all acres of public land that would be authorized for conversion to private development from the
Washington County Growth and Conservation Act of 2008. It also should include a reasonable
estimate of public land that would be developed under BLM’s Recreation and Public Purposes
(RP&P) statutes. The number of acres in this category should be determined by forecasting RP&P
conversions based on trends since the RP&P statute was authorized. Adjacent private, State Trust
developable land, and other water source areas in Arizona should be considered as well.
4.1.2

Temporal Scope
SD1 states:
“The temporal scope of a cumulative effects analysis includes a discussion of past, present,
and future actions and their effects on each resources that could be cumulatively affected.
For any resource that we identify as potentially having cumulative effect, our temporal scope
will look 30 to 50 years into the future, based on the potential term of the new license.”

SD1, p. 11.
Due to the highly influential nature of elements considered in the temporal scope analysis,
the EIS should include the anticipated effects over a full 50 years, not 30 years. For purposes of
environmental analysis, the temporal scope should extend 50 years from the commencement of
project operation.
If built, the proposed project would affect and be affected by long-term climate and land use
changes. Most significantly, changes in water supply reliability and climate parameters could
dramatically affect the project’s functionality over 50 years. The contribution of greenhouse gases
will continue beyond 50 years as long as the project functions, so 50 years should be the minimum
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period of analysis. The project potentially will affect significantly affect land use patterns in
perpetuity, which in turn will cause significant impacts on multiple resources beyond the 50 year
scope, so this period should be the minimum length of analysis.
Water Supply Reliability
The EIS should include a thorough assessment of the impacts of the proposed Pipeline on
existing water use throughout the Colorado River Basin. The recent history of drought in the
Colorado River basin underscores the significant impacts that even modest reductions in inflows can
have on system storage. With the adoption of coordinated reservoir management and shortage
management guidelines, system storage decreases are certain to have water supply impacts on major
urban areas throughout the Southwestern United States, including the metropolitan areas of Las
Vegas, Phoenix and Tucson. Moreover, climate change and increased development in the Upper
Basin will likely lead to reduced inflows into Lake Powell. This further increases the likelihood of a
Compact call on the Colorado River. The impact of a Compact call on water supply reliability
should be thoroughly analyzed by the EIS. Finally, while the United States and Mexico have not yet
entered a formal agreement regarding Mexico’s share of Colorado River shortages, it is likely that
such an agreement will be negotiated within the lifetime of the proposed project.
In addition to a basin-wide assessment of shortage impacts, the EIS should carefully assess
the impact of additional Colorado River development in Utah. As noted above, in the event of longterm reduced system storage, Upper Basin water users may be called upon to curtail water use in
satisfaction of the Compact. The Upper Basin States do not yet have formal operating procedures to
implement curtailment in the event of a Compact call, but nevertheless the EIS should develop a
series of likely scenarios that project curtailment requirements in each of the states of the Upper
Basin. Within Utah, the EIS should assess further the impacts of the proposed project and
curtailment requirements on other in-state Colorado River water users. Because the proposed
Pipeline is expected to supply municipal and industrial water uses, the EIS must not only consider
the probability of shortages to the Pipeline’s water users, but secondary impacts, such as how water
supply agencies would replace the Pipeline supplies in the event of a shortage. Precedent for this
approach is found in Reclamation’s Final EIS for Colorado River Interim Guidelines for Lower
Basin Shortages and Coordinated Operations for Lake Powell and Lake Mead, available at
http://www.usbr.gov/lc/region/programs/strategies/FEIS/index.html (Colorado Basin Shortage EIS).
See id., §§ 4.14.2 and 4.14.3.1.
Finally, the EIS should analyze the impact of the proposed project on river flows throughout
the Colorado River, particularly in those reaches vulnerable to days of “zero flow” and those reaches
for which environmental flows have been defined. Specifically, the EIS should assess the impact of
the proposed project on the magnitude and frequency of flows to the limitrophe reach of the
Colorado River in Southern Arizona, the Colorado River in Mexico, and the delta region. In
addition, the EIS should assess the impact of the proposed project on instream flows (including
mean flows) in the Upper Basin where such flows have been legally established for the protection of
natural and recreational resources. The analysis should also include all areas potentially impacted
by shortage conditions in the Lower Colorado River basin. To the degree that the proposed project
increases the probability of Lower Basin shortage conditions, impacts including economic losses
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and shortage water replacement (including economic costs such as employment, income, and tax
revenue, as well as environmental impacts) should be assessed. In addition, the scope should
include the Lower Colorado River itself, in particular those areas vulnerable to reductions in flows
including the limitrophe reach and habitat in the delta of the Colorado River.
Climate Change
This scope should include the anticipated effects of climate change on water supplies in the
Upper Colorado River Basin that are being estimated by the Bureau of Reclamation’s Riverware
program in cooperation with academic, private and federal agency researchers. These effects should
be estimated by applying the Riverware model (as modified as described in comments on PAD
Section 5.2.4, infra) and by considering the data in related studies by the U.S. Department of
Agriculture, U.S. Geological Survey, Intergovernmental Panel on Climate Change, National
Academy of Sciences, among others. These data should be presented as a vulnerability analysis of
the Colorado River as the Pipeline’s water source for the next 50 years. See comments on PAD
section 5.2.4, infra.
Recognizing that Reclamation is addressing a complex issue for multiple purposes, we
recommend the licensing schedule be developed in a manner that will accommodate completion of
climate change modeling for the Upper Colorado River Basin to the satisfaction of Reclamation and
intervening parties. Reclamation's modeling must be completed in a timely fashion to be useful for
this proceeding. If Reclamation's effort proves to be untimely, an alternate model should be selected
upon mutual agreement of the applicant and intervening parties. See comments on PAD Section
5.2.4, infra.
Greenhouse Gases
The EIS should analyze the effects of greenhouse gas emissions over a term of 50 years
resulting from Pipeline construction, operation, and maintenance (e.g., use of fossil fuel-based
electricity to power proposed pumps). Experts suggest that the Pipeline would require 500 – 580
MW of power; although some of this power would be recaptured in hydropower plants, the system
would consume 100 – 180 MW of power – potentially increasing demand for a new power plant in
the region. If powered by fossil fuels, the Pipeline would further accelerate climate change and its
expected impact on water resources in the Colorado River basin.
Change in Land Use
Since the Pipeline would be a permanent project, the EIS should quantify reasonably
foreseeable environmental and socioeconomic effects of population growth-related impacts in the
three counties. This analysis should include all lands that would receive water from the Pipeline. It
should estimate the area of land that would be developed in the three counties at maximum
foreseeable buildout with this supply.11 The analysis of land use changes should estimate the
11

The analysis should take into account various scenarios for use per person. See, e.g., Hydrosphere, Review
of Water Supply Needs in Washington County, Utah, supra, p. 27, which estimates 150 gallons per capita per day
(gcpd).
Lake Powell Pipeline Coalition’s Comments re SD1
Utah Board of Natural Resources
Lake Powell Pipeline Project (P-12966-001)

- 19 -

6504

conversion of public or private open land to housing or other forms of development, including new
energy facilities which receive water supply from the Pipeline. It should consider the potential
indirect effects of such development, including traffic congestion and air pollution, loss of
endangered species habitat, loss of urban open space, and degradation of tribal cultural resources.
See 42 U.S.C. § 204(4). In addition, the EIS should include an analysis of all associated costs of
complete build out such as the cost of schools, infrastructure, power and public services that are paid
by ratepayers and taxpayers.
4.2.1. Geology and Soil Resources
The EIS should analyze the following:

4.2.2



Effects of evaporation above and subsurface infiltration below the proposed Hurricane
Cliffs Pumped Storage Project reservoirs.



Effects of proposed storage reservoirs in Kane and Washington Counties on the potential
for subsurface recovery through wells similar to Sand Hollow Reservoir.



Effects of pumped storage reservoirs on Hurricane Cliffs active faults (e.g., fault
lubrication, potential for increased seismic activity resulting from new weight
distribution).



Effects of the proposed forebay and afterbay reservoirs on triggering of landslides or
slump blocks along the Hurricane Cliffs at that location, including examining the history,
geometry, ages, locations of rotational landslides and slumps along the cliffs including
the Hurricane Canal near Pah Tempe Hot Springs.



Effects on Pipeline and storage or dam facilities resulting from landslides, slump blocks
or other features of collapse or mass wasting.



Effects of proposed forebay and afterbay reservoirs on geologic stability of Hurricane
Cliffs, taking into account recent earthquake in 1990 and fractures, fissures, minor faults,
breccias and fault gouge in the lavas, limestones, and any other rock types underlying the
proposed sites.



Effects of a clay reservoir lining as a potential lubricating substance if entrained in water.



Effect on ecosystem function resulting from the spread of non-native plant species in all
affected areas and on undisturbed wildlands from the Pipeline’s construction and
operation.

Water Resources
The EIS should provide an in-depth analysis of the following elements:
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Effect of new 25% by 2050 water conservation targets established by the Utah Division
of Water Resources and the Washington County Water Conservancy District on future
water demand in the three counties.



Effects of the potential loss of surface water to evaporation above and subsurface
infiltration below the proposed pumped storage reservoirs.



The potential for subsurface recovery from pumped storage reservoirs through wells
similar to Sand Hollow Reservoir.



Increased evapotranspiration losses from Quail Lake and Sand Hollow Reservoirs that
would occur if the Pipeline maintains a larger volume of water in these reservoirs than
was stored under pre-Pipeline conditions.



Effects on water quality parameters, including quagga mussel invasion and potential
chemical or biological treatment, on the Virgin River resulting from increased output
from the St. George wastewater treatment facility.



Effects on water quality and aquatic ecosystems resulting from pressure, cleaning,
regulating reservoirs or accidental releases of water from the Pipeline of variable scales
into drainages with perennial, ephemeral or intermittent natural waters, including the
effects of zebra and quagga mussels and the chemical or biological treatment of mussels,
and the potential for spread of mussels to pristine or nearly pristine drainages in Grand
Canyon National Park via the Pipeline route through the Paria River and Kanab Creek
stream beds and elsewhere.



Effects of project construction, operation and maintenance on water quality in Lake
Powell and in the Colorado River in all downstream sections including through the
Grand Canyon and on to the Colorado River Delta that result from withdrawing low TDS
water from near the surface of Lake Powell; effects should include (but not be limited to)
Interstate and International salinity control agreements.



Effects of potential water right claims to increased wastewater effluent by Arizona and or
Nevada water users resulting from delivery of Upper Basin water to the Lower Basin.



Effects of the proposed Pipeline on the following:


1944 Treaty with Mexico;



Lower Basin Colorado River Compact States and delivery of water;



Effects on Native American water rights, specifically the existing and anticipated
future water right agreements with Navajo, Ute, Paiute, Hopi and other tribes;12

12

Native American tribes are becoming increasingly successful in winning their claims to Colorado River
water that pre-date the 1922 Compact. Experts estimate that tribes own between 3 and 5 million acre-feet. As these
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Wildlife habitat throughout Colorado River basin.



Effects of increased cost of drinking water regulation standards and treatment
requirements of pollutants in Lake Powell water such as arsenic, selenium, uranium and
other compounds that would increase operation and maintenance costs over the life of
the project.



Effects of water quality on human health of Lake Powell water.13



Effects of increased growth and the accompanying higher levels of water in the existing
sewer lagoons in the three counties.



Effect of population-induced increases of water treatment on the Navajo sandstone
aquifer under Hurricane’s sewer lagoons.



Effects of the Pipeline diverting water below Lake Powell’s minimum power pool
elevation and the effects on the Pipelines legal priority to continue to draw water from
Lake Powell.



Effects on major water rights in the upper and lower Colorado Basin, including graphical
display of water rights in the upper and lower basins by priority.14



Effects of the Pipeline system expanding and being able to tap other aquifers elsewhere
in the three counties and in Arizona and move that water via the Pipeline to other areas.

The Commission should analyze the proposed project’s impact on culinary water resources
and water rights within the three counties. The conversion from culinary water use to re-used water
for irrigation purposes may increase the amount of potable water resources available for municipal
use, without developing new water rights. However, a preliminary analysis by the Coalition found
omissions and inconsistencies among various studies of total developable water supplies in
Washington County. The studies include:
• Regional Water Supply Agreements (RWSA), available at
http://wcwcd.state.ut.us/Agreements/Regional%20Water%20Supply%20Agmt.final.w%20implementation.pdf ;


WCWCD, Capital Facilities Plan, available at

claims are satisfied prior to, during, or after Pipeline construction, less water will be available for the proposed
Pipeline.
13

In addition to reduced storage capacity, scientists have observed increasing concentrations of chemical
pollutants in Lake Powell when reservoir levels drop. The EIS should perform an in-depth analysis of the potential
ramifications of increased health risks and drinking water treatment costs associated with low reservoir levels.
14
The EIS should analyze how upper basin water shortages would be managed to include the additional
demand from the pipeline. The study should inform the public and decision makers should be aware of the order in
which water allocations will be reduced during long periods of drought.
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http://wcwcd.state.ut.us/Capital%20Facilites%20Plan/2006/AMENDED-Retail%20CFP--%2010%2017%2006-Final.pdf



Water Delivery Financing Task Force Report (September 2004), available at
http://www.lakepowellpipeline.org/documents/WDFTaskForceReport.pdf.

The EIS should analyze the effect of the proposed project on existing municipal water
supply. In the Regional Water Supply Agreement (RWSA) signed by WCWCD and the City of St.
George, Washington City, Hurricane City, Ivins City, and LaVerkin City, the existing developed
water supplies of the cities are set out as the “baseline equivalent residential units,” or “ERUs.” The
conversion factor selected by the WCWCD for acre-feet (AF) to ERU’s is 0.89. The existing
baseline ERUs set out in paragraph 8.2.2 (p. 24) of the respective RWSAs for the signing
municipalities are as follows:
St. George City
Hurricane City
Washington City
Ivins City
LaVerkin City 1,504

23,977
5,384
7,655
2,430

Total 40,950 ERU x 0.89 AF/ERU = 36,445 AF15
An evaluation of existing municipal water supplies available from cities within Washington
County is provided in the following table that sets out the respective municipalities’ water supply
and the District’s portion of the water supply recognized as baseline ERUs in the RWSA.

15

However, in some instances these “baseline ERU’s include water supplied under existing contracts between a
municipality and the WCWCD. A listing of the existing District contracts is found in WCWCD’s Capital Facilities
Plan, p. 23.
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City

RWSA baseline

St. George City
23,977 ERU
Hurricane City
5,384 ERU
Washington City
7,655 ERU
Ivins City
2,430 ERU
LaVerkin City 1,504 ERU
Total

Municipal Supply

District Supply

12,741 ERU (11,340 AF)
11,23616 (10,000 AF)
5,384 (4,792 AF)
0
7,655 (6,813 AF)
0
745 (663 AF)
1,68517 (1500 AF)
18
380 (338 AF)
1,124 (1000 AF)

40,950 ERU

26,905 (23,946 AF)

14,045 (12,500 AF)

In addition, the following communities have not entered into the RWSA, but have developed
water supplies for use in their respective municipalities.
Santa Clara City
Leeds Town
Winchester Hills Water Co.
Toquerville Town
Virgin Town

2,740 AF
500 AF19
475 AF20
380 AF21
175 AF22

Total

4,270 AF

These figures indicate that Municipalities’ current water supply is approximately 28,216 AF.
These identified supplies do not appear to include water supplies used for major irrigation
projects within the communities, such as city parks, schools and cemeteries. Preliminary research
indicates that many of these projects could be converted to reuse or recycled water. The EIS should
include an in depth analysis of total developable water supplies in Washington County from all
sources regardless of current ownership. This should include the total potential available through
wastewater reuse projects. For example, St. George City uses reuse water from its waste water

16

Existing St. George City contract with District is for 10,000 AF (11,236 ERU).

17

Existing Ivins City contract with District is for 2,000 AF. We assume 1,000 AF of this
contract and that 500 AF under the Kayenta Users contract were utilized for this supply.
18

Existing LaVerkin contract with District is for 1,000 AF. We assume this full contract is utilized for this

supply.
19

Based upon information from the Division of Water Rights database.

20

Id.

21

Id.

22
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treatment plant to water the Sunbrook, Southgate, Sun River,23 Bloomington County Club, and
Entrada golf courses.24 This also makes available more irrigation water to be treated for culinary
use. If Hurricane City built a waste water treatment plant, it could service Coral Canyon, Sky
Mountain and Sand Hollow Resort. The EIS should consider a scenario whereby new golf courses,
power plants, major industrial facilities, parks, and medians would be required to use reuse water.
Additional Irrigation and Groundwater Supplies.
In assessing additional water supplies, the EIS should consider whether existing irrigation
water could potentially be made available for culinary uses.
Santa Clara River
Ivins Irrigation Co.
New Santa Clara Field Canal Co.
St. George-Clara Field Canal Co.
Shivwitts Band

1,000 AFA
2,163 AFA
3,278 AFA
1,900 AFA

Total

8,341 AFA
Virgin River25

LaVerkin Bench Canal Co.
Hurricane Canal Co.

2,650 AFA
12,000 AFA26

Total

14,650 AFA

A substantial amount of groundwater has been privately developed and is used mainly for
irrigation in the St. George metropolitan area (Hurricane City, Washington City, St. George City,
Santa Clara City, and Ivins City). This water could be acquired as development takes place and
23

SunRiver golf course has an independent private water supply, but is currently using reuse water for
irrigation.
24

City of St. George, Water Conservation Plan Update (January 2008), p. 3.

2
25

The LaVerkin Bench Canal Co. and Hurricane Canal Co. diversions are made through the District’s diversion
above Pah Tempe hot springs and delivered through the District’s Quail Creek pipeline under separate agreements
with the District. Because these diversions are above the hot springs, these waters are not commingled with the
mineralized hot springs and are therefore more appropriate for conventional treatment. These supplies are included
here because of their deliverability and treatability through existing District facilities. Further, as WCWCD buys up
the Washington Fields water rights, it could divert more water above the Pah Tempe Hot Springs and not commingle
water with mineralized water from Pah Tempe Hot springs, subject to U.S Fish and Wildlife restrictions on flows for
the Endangered Virgin River fishes.
26

Paragraph 4(b) of the Water Conveyance Agreement dated March 19, 1991, between Hurricane Canal Co.
and the District provides for the delivery of 12,000 AF of water when the Virgin river flow is below average and
15,000 AF/yr in years when the Virgin river flow is average or above average.
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irrigated acreage is retired. All of these water rights have been developed and placed to beneficial
use. The following is a cursory listing of these water rights based on data obtained from the
Division of Water Rights database.
South of Hurricane and East of Sand Hollow Reservoir
T42S, R13W
670 AF
T43S, R13W
8 AF
Sand Hollow area
T42S, R14W
T43S, R14W

4,437 AF
1,108 AF

Washington Fields/West of Sand Hollow Reservoir
T42S, R15W
2,803 AF
T43S, R15W
6,819 AF
West St. George/Santa Clara/Ivins area
T42S, R16W
T43S, R16W
T42S, R17W

1,434 AF
810 AF
40 AF

Total

18,129 AF

The EIS should identify the water quality of these groundwater wells. We request that the
EIS compare the costs of the Pipeline to the alternative of treating and delivering this water for
culinary use. This analysis should be reported both in terms of cost per AF as well as total projectby-project cost.
This total of 26,469 AF is developed groundwater rights and Santa Clara River irrigation
water rights that do not appear in WCWCD’s potential future water supply studies. See WCWCD
Capital Facilities Plan, supra. The EIS should include this water in estimated total water supply
potential. Agricultural water rights have been rapidly converted to municipal uses in recent years.
The EIS should assess the impact of the No Action and proposed alternatives on agricultural water
use and conversion rates in the region.
Finally, the EIS should assess the potential for using groundwater aquifers in the region to
meet new water demands. The EIS should include an objective, detailed analysis of the Navajo
Aquifer’s feasibility as a storage aquifer and/or back up water source during sustained drought. We
recommend that the Commission examine WCWCD’s estimate of 200,000 acre-feet aquifer storage
potential below Sand Hollow Reservoir. The Commission should also explore additional aquifer
recharge projects in Washington County, including capturing and storing storm water runoff as well
as capturing more high water flow in the Santa Clara and Virgin Rivers.
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Utah’s Level of Service for Water
We request that the EIS investigate the suggested level of water delivery service as stated in
WCWCD’s Capital Facilities Plan. This plan establishes the level of water service at 0.89 AF per
equivalent residential unit (ERU), which the plan defines as the standard demand for a single-family
residential unit on a ¼ acre lot.27 The plan states that the WCWCD will “not include the potential
reductions in water demands through conservation in the projection of water demands until
significant and stable conservation is achieved.”28 It is worth noting that the Utah Division Water
Resource indicates that Washington County’s system wide water use dropped to 330 gcpd during its
2007 use survey.29
We recommend the EIS include detailed, actual water use data for the three counties as basis
for the project need statement. The Utah Division of Water Resources’ current water use estimating
system depends on voluntary reporting by water users; we recommend that agencies collect
empirical, measured data as part of the EIS process.
Further, the EIS should include reliable estimates from the Utah Division of Drinking Water
and Utah Division of Water Resources that include:


Water use consideration (also referred to as demands) that include existing “wet” water
rights—paper rights attached to water that is actually developed and currently used. Water
use can be measured in terms of consumptive use, gross diversions or total deliveries.
Categories of water use include municipal (domestic and commercial), industrial, and
agricultural;



The estimated population build-out based on maximum use efficiency of all developable
intra-basin water sources including but not limited to the Navajo aquifer below Washington
County; and



Determination of a change to levels of service requirements that will accompany the
Division’s goal of 25% water use reduction by 2050.

27

Capital Facilities Plan,, supra, p. 23

28

Capital Facilities Plan, supra, p. 22.

29

We have been unable to locate documentation to support a determination that this level of service is the
actual amount of water being provided to existing residents within the municipalities. Every residential unit is
considered to have the same high water use rate without consideration for other types of residences that use less water
such as condos, apartments, and smaller lots. Further, the Utah Division of Drinking Water (Division) has an 800
gallons per day (gpd) requirement per residential unit for just indoor use. This high rate is allocated for peak use and
drought. This does not allow for the long term benefits of water conservation to reduce water demand forecasting.
Communities then have to build excess (redundant) water supply simply to facilitate cutbacks during drought. This is
highly uneconomical and misleading to ratepayers. R309-510-4; R309-510-7(2). Therefore, if available water data
supports a reduced water use rate for indoor use, this actual” level of service” could be reduced and the amount of
water required for future growth would be reduced.
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The EIS should incorporate this estimated level of service into calculated scenarios of future water
needs for the three counties.
The Washington County 2035 Housing Study (2007)30 indicates that national trends will
likely lead to a reduction in average lot sizes in Washington County and a drop in residents per unit
to 2.5 by 2040. The EIS should reflect these trends in terms of build out populations and future
estimated water demand over the 50-year term of the proposed license.
Water Conservation Savings Potential
The EIS should examine and set a standard for the volume of water that could be saved
through moderate water conservation measures, such as increased indoor efficiency and water-wise
outdoor landscaping. Currently the WCWCD's Capital Facilities Plan assumes that all residential
units use 0.89AF annually. Of that 0.89 AF, 0.45 AF is dedicated to indoor use while 0.44 AF is
dedicated to outdoor use. 31 Given current occupancy levels in Washington County of 2.85 people
per household, this equates to 141 gallons per person per day (gpcd) used indoors and 138 gpcd used
outdoors; for total daily use of 279 gpcd in the residential sector alone.32
Studies show that average indoor use in a typical U.S. home is 69 gpcd while in an efficient
home indoor use is 45 gpcd.33 If all homes in Washington County reduced their indoor use to these
levels by 2035, between 33,116 AF and 44,195 AF could be saved annually in the residential sector
alone.34 The savings potential of outdoor conservation produces an additional 26,000 AF.35 The
Commission should further examine saving potential for both indoor and outdoor water conservation
measures and use a reasonable range of alternative scenarios for per capita water use.
Currently, Washington County, Utah, has some of the highest levels of system wide use in
the nation, and planning documents project those levels to remain the same through 2039 with no
long term conservation savings potential factored into these projections, despite Washington County
Water Conservancy District’s adoption of the State of Utah’s goal to reduce use 25% system-wide
30

See www.visiondixie.org.

31

Calculation by Western Resource Advocates. Data from WCWCD, Capital Facilities Plan, supra, p. 9.

32

Id.

33

Amy Vickers, Handbook of Water use and Conservation (WaterPlow Press 2001), pp. 15-19.

3
34

Calculation by Western Resource Advocates. Housing data from Strategic Planning Group, Inc., Vision Dixie
2035 Housing Study Report, Table IV-3. Scenario A -Washington County Housing Tenure Forecast, IV-12.
3
35

Calculation by Western Resource Advocates. Assumes 50% of the 2035 population participates at a
moderate level. Methodology from Facing our Future: A Balanced Solution for Colorado, 2005, Irrigation
requirements from Southern Utah University, Historical Irrigation Requirements, http://www.conservewater.utah.gov/
ET/ETSite/SouthernUtahUniversity.htm.

Lake Powell Pipeline Coalition’s Comments re SD1
Utah Board of Natural Resources
Lake Powell Pipeline Project (P-12966-001)

- 28 -

6504

from 2000 levels by 2050.36 If implemented, this very moderate reduction would decrease water use
in Washington County by 86 gpcd—saving nearly 39 million gallons of water each day by 2039.
That is 43,651AF annually, a significant portion of the entire Pipeline project.37
Based on our preliminary analysis, this level of reduction appears attainable. By
comparison, Clark County, Nevada (serviced by the Southern Nevada Water Authority) is a hotter
and drier community than Washington County Utah but is currently using less water per capita. On
average Clark County is seven degrees warmer and receives 4.2 inches less precipitation annually
than Washington County. 38 Yet, system wide, Clark County uses 78 gallons per person per day less
water and the Southern Nevada Water Authority (SNWA) has set a goal to reduce that a further 19
gallons by 2035.39 Furthermore, recent studies have shown that SNWA customers could reduce their
use by more than 86,000 AF annually through increased efficiency.40 Therefore, implementation of
moderate and reasonable conservation and efficiency measures throughout Washington County now
and into the future would likely save significant volumes of water and be more cost effective than
traditional supply development.
SNWA has experienced significant success in reducing per capita water use through
restrictions on new lawns and/or turf buy-back programs. The Coalition requests an analysis of
potential water conservation through a similar program in the three counties.
Existing Conservation Efforts
Currently Washington has limited conservation measures in place. They include:




Educational & outreach programs
Rebate for installation of SMART Irrigation Controllers
Free residential lawn water audits.

Two other conservation programs (a water efficient appliance rebate program and an ultra
low flow toilet replacement rebate) were terminated due to lack of funds. The rebate for installation
of SMART Irrigation Controllers has very low participation and is therefore not as successful in
saving water as it could be with broader levels of participation from the community. For a rapidly
36

Capital Facilities Plan, supra, p. 8. See also Lake Powell Pipeline.org;
http://www.lakepowellpipeline.org/washington_water_conservation.html. June 26, 2008.
37

Calculation by Western Resource Advocates. Assumes current levels of use to be 342 gpcd system wide
(from Washington County Water Conservancy District, Regional Water Capital Facilities Plan and Impact Fee
Analysis, supra, p. 8.
38

http://www.weatherbase.com/

39

Pacific Institute and Western Resource Advocates, Hidden Oasis: Water Conservation and Efficiency in Las
Vegas (November 2007), p. 16.
40

Id., p. 36.
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growing community located in an arid environment, much more should be in place to incentivize or
regulate efficient use of limited water resources.
The EIS also should consider water rates set to encourage efficient use of water and reward
those who conserve. The City of St. George has implemented an inclining block rates structure.
However, the structure does not work effectively to convey a conservation price signal to consumers
due to the high monthly base charge and the nominal increase in per unit price from one block to the
next. Combined together, these elements form an average price curve which fails to send a price
signal to customers.
In order for inclining block rates to be an effective conservation tool consumers must
understand that the more water they use the more they will pay per unit; this is reflected in a steep
positive slope on the average price curve, which does not occur with St. George’s current rate
structure.41 Adequate water rate structures should be examined as part of the NEPA process.
A list of conservation and efficiency measures in place in other communities that have
proven to reduce water use follows. The Commission should analyze water savings available
through these and other measures.

41

Western Resource Advocates, Water Rate Structures in Utah: How Utah Cities Compare Using This
Important Water Use Efficiency Tool, 2005.
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Indoor Conservation Measures42

42

Hidden Oasis: Water Conservation and Efficiency in Las Vegas, supra, p. 26.
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Outdoor Conservation Measures43

Because Washington County’s current water conservation efforts are limited, the
Commission should consider future water savings scenarios consistent with the results achieved by
other southwestern cities.
4.2.3

Aquatic Resources

43

Hidden Oasis: Water Conservation and Efficiency in Las Vegas, supra, p. 28.
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The EIS should analyze the following:


Effects of Zebra, Quagga and other invasive mollusk species infesting existing water
delivery systems, including municipal and residential systems, within the three counties.



Effects on water quality from Zebra and Quagga mussel waste products (e.g. sulfites,
sulfates, nitrogen, ammonia, etc.) and decomposition within the Pipeline and their ability
to spread toxic algae causing problems with drinking water supplies.



Financial and human health effects of chemical and/or other mussel treatments on water
quality parameters in Kane, Washington, and Iron Counties.



Effect on project design, construction, operation and maintenance activities and costs
related to minimizing and managing for possible zebra and quagga and other invasive
mollusk species infestation.



Effect on the construction, operation and maintenance of municipal water supply systems
in the three counties after possible introduction of invasive mollusk species



Effect on the operation and maintenance of Sand Hollow and Quail Creek Reservoirs,
resulting from introduction of invasive mollusk species shells



Effects of Zebra and Quagga mussels and mussel shells entrained in system on pumping,
on-line hydropower plants and conveyance facilities



Analysis of the effects on fish and other aquatic populations of mussel infestations
resulting from the Pipeline as a vector.



Effects on pumping costs, conveyance and pressure management facilities resulting from
intentional physical and/or chemical removal of Zebra and Quagga mussels from
Pipeline.



Analysis of mussel removal effectiveness at the Hoover Dam and in the Great Lakes
region, including the effectiveness of chlorine and other chemical or physical treatments
at removing or controlling Zebra and Quagga mussels.



Effects of each proposed alternative on the potential proliferation differentials of the
mussels in each alternative.



Effect of the economic impacts of the mussel on aquatic resources, i.e. loss of
recreational fisheries due to population crashes.
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4.2.4

Terrestrial Resources
The EIS should analyze the following:

4.2.6



Effects of project construction, operation, and maintenance on terrestrial resources in all
locations that could potentially receive water from the Pipeline. This includes all
developable private land, State Trust Land and acreage managed by the Bureau of Land
Management that is likely to be sold or exchanged in the foreseeable future.



Effects of project construction, operation, and maintenance on terrestrial resources
specifically located within the Kanab Creek Area of Critical Environmental Concern and
elsewhere.



Effects of perennially moist soil on Pipeline structures at the Paria River and Kanab
Creek stream bed crossings.44 The EIS should identify a management protocol for leaks
at river crossings and on the land as well as identify appropriate mitigation measures if
damage occurs.



Direct and indirect effects on local wildlife populations and habitat as a result of habitat
alteration and loss. Analysis of these effects should include the full geographic scope of
the proposed project including all developable land proposed to directly or indirectly
receive water from Lake Powell. Habitat alteration and loss directly associated with
Pipeline construction would be an insufficient geographic scope due to the Pipeline's
cumulative effects.



Effects of project construction, operation, and maintenance on the migration corridors for
the Kaibab deer herd and other wildlife species.



Cumulative fragmentation effects on terrestrial resources, including wildlife, due to road
building, electric infrastructure and other development facilitated by the new supply of
water to undeveloped areas of the Arizona Strip and rural or remote regions of the three
counties.

Recreation

The EIS should analyze the following:


Effects of project construction, operation, maintenance and change in land use on
dispersed recreation in the three counties and within the sight of visitors along the
proposed routes across the Arizona Strip and elsewhere.

44

The Quail Creek Pipeline has experienced extensive leaking problems at the Virgin River crossing. This has
causing several environmentally destructive streambed excavations.
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Effects of the Pipeline being routed under the Virgin River and its floodplain at
Confluence Point in Hurricane and LaVerkin, Utah on the endangered species habitat
values protected by a Utah Division of Natural Resources conservation easement



Effect on the region’s wildland character resulting from the Pipeline's infrastructure
including power supply lines.45

4.2.7

Aesthetics and Noise
The EIS should analyze:


Effects of Pipeline's operation and maintenance, and resulting population growth, on the
night sky of the three counties.



Effects on the scenic landscapes of the Colorado Plateau and the disruption to the
visitors’ visual experience of remoteness from the imprint of the Pipeline’s electric
infrastructure, specifically effects on the Cockscomb, Three Pigs, Grand Staircase
Escalante National Monument, and along the highway corridor elsewhere.



Effect of the Pipeline's pumping noise on wildlife and their migration corridors and the
recreational experience.



Effects of seasonal construction periods to minimize potential impacts to migrating
wildlife or nesting avifauna.

4.2.8

Socioeconomic Resources
Cost
The EIS should analyze the following:


Estimated total project costs prorated to each Water Conservancy District.



Comparison of total project cost to total population in each Water Conservancy District
service area.

45

The Arizona Strip is known as the place “Where the West Stays Wild” and is managed by the BLM to retain
its remote landscape character. The Pipeline would cross through spectacular landscapes and ecologically important
wildlands on and near the Arizona Strip including the Glen Canyon National Recreation Area, the Grand StaircaseEscalante National Monument, pass near proposed wilderness areas and a BLM Area of Critical Environmental
Concern, and the Arizona Strip wildlands to reach St. George, and Cedar City, Utah. Five proposed hydroelectric
turbine stations and four pumping stations with power lines connecting to existing power grids, substations, access
roads, regulating tanks and reservoirs, manholes, blow off valves, fencing, continued maintenance, repair and
excavation would significantly degrade the region’s wildland character.
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Estimated debt burden both per capita and per taxpayer.



Effects on Pipeline financing resulting from annual growth rates during years that do not
reach predicted rates. WCWCD’s Capital Facilities Plan indicates that impact fee
revenue was projected to reach $13,000,000 annually, but 2007 revenues were
approximately $4,000,000. In addition to considering impact fee revenue data from the
district's annual reports, the Commission should also consider actual building permit
approvals (reliable data is available from Southern Utah Title Company).



Effects of increased WCWCD impact fees and surcharges on performance and
nationwide competitiveness of the residential housing and commercial real estate market
in the three counties. The EIS should evaluate whether fees, surcharges, and taxes for
the Pipeline could inflate the cost of housing and thereby cause declines in population
growth especially among service providers (such as school teachers, police, fire fighters).
The EIS should evaluate whether subscribing Counties could lose their competitive
advantage to other similar southwestern communities with lower taxes and fees. The
EIS should evaluate whether these negative results could be avoided by pursuing less
expensive local water sources, recycling, and conservation.



Effects of increased impact fees, surcharges and property taxes on the ability of the
Counties and local governments to impose fees, surcharges, or taxes to pay for other
services (e.g. roads, sewers, libraries, etc.) needed as a result of growth induced by the
Pipeline.



The effects on operation and maintenance costs resulting from reduced Colorado River
flow and the incremental expense of pumping water as the elevation of Lake Powell rises
and falls. For example, what would the added cost be if Lake Powell is less than 50%
full more than 50% of the Pipeline’s projected lifetime? What added costs would occur
when the price of electricity for the pumps increases in price by 1%, 2%, 3%, 4%, and
5% by the time of construction in 2015?



Socioeconomic effects if the Pipeline is unable to deliver the expected amount of water
due to severe sustained drought, climate change, or conflicts among the Compact Basin
states.



Effects on cost of electricity to residents resulting from increased regional power grid
demand for Pipeline pumps.



Effects of Pipeline-related cost of living increases in the three counties, e.g., increased
cost of locally purchased and provided goods and services due to increased community
wide tax burden.



Effects of Pipeline-related increases in felony crimes in the three counties based on
established crime trends in the Southwest associated with population growth.
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Effects of the Pipeline on the State’s ability to maintain high bond ratings in
consideration of Utah’s priority to also bond more than $2 billion for reconstruction of
I-15 from Draper to Payson.



Incremental cost-effectiveness of different water supply scenarios. Utah’s preferred
action alternative assumes that the full allotment of water will be delivered by the
Pipeline and makes no reference to impacts resulting from a reduction of water delivery
due to drought sharing. Since the cost-effectiveness of the Project (both revenues and
associated costs) appears to be related to the amount of water supplied, the EIS should
evaluate the incremental cost-effectiveness of different supply scenarios.



Effects of recent increases in the costs of fuel, steel, cement and other construction
materials on the estimated cost of Pipeline construction. Utah’s estimates appear to omit
many cost items, including fuel, transmission lines, rights-of-way, extending the pipe
from Lone Rock Bay to the Colorado River mainstem. The EIS should include all
relevant cost items and should forecast to 2020, allowing time for possible project
delays.

According to the WCWCD's Capital Facilities Plan, the cost of the proposed Pipeline
project, including interest on bonds, will exceed $1.7 billion dollars. Utah proposes to fund this
project through property taxes, impact fees and water rates without significant financial assistance
from federal or state agencies. The EIS should estimate the direct impact of funding the project on
the residents of Washington, Kane and Iron Counties. The Commission's analysis should also
estimate the impact on residents and taxpayers if the recent economic downturn continues and
population growth slows. This analysis should also estimate the full socioeconomic impacts on
residents and taxpayers if the project is built, the population grows but then water becomes
unavailable due to climatic, biological or political reasons. The Commission should consider
whether state or federal funding would be available to mitigate the burden of impact fees on Project
beneficiaries, and how the net benefits of the Project may vary depending on funding source.46
It is foreseeable that the Pipeline, like other large government projects, may exceed its
budget. As such, it is critical that the Commission ensure the costing methodology is fair, objective
and comprehensive.
Until recently the WCWCD stated that impact fees on new construction will cover the cost
of this project. Based on public comments, the recent economic downturn has caused second
thoughts about this claim among WCWCD officials. Property taxes and water rate surcharges have
also been identified as additional funding sources. In the EIS the Commission should provide a
thorough assessment of funding sources and a “back up plan” in the case that impact fees do not
cover the costs of construction. Furthermore, if water rates and surcharges on existing residents will
be used to fund the project, the Commission should, in coordination with the WCWCD, provide a
46

In The Proposed Lake Powell Pipeline: A report on its Effect on Socioeconomic Resources (June 20, 2008),
David Tufle (Associate Professor, School of Business, Southern Utah University) concluded that the economic benefit
of the Pipeline for currents residents would be marginal if outside money is not used to fund the Pipeline.
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detailed description of the ratemaking process. The Commission's role in ensuring reliable cost data
for this conversation is crucial.
4.2.11 Air Quality Resources
The EIS should analyze the following:


5.0

Effects of Pipeline project construction, operation and maintenance on regional haze.
This includes the potential of effects for PM 2.5, PM 10, mercury, particulates, ozone
and all other regulated pollutants. The sources could include dust from construction
activities, population growth-induced air pollution from increased number of
automobiles, particulates resulting from new local power sources associated with the
Pipeline, or increased use of existing power sources (e.g. St. George City’s diesel
generators).

Request For Information

SD1 requests information to assist in the "accurate and thorough analysis of the site-specific
and cumulative impacts" of the project. SD1, p. 17. To that end, we recommend that the
Commission use the following documents.
1. Boyle Engineering Corporation, Water Supply Needs for Washington and Kane
Counties and Lake Powell Pipeline Study (1998), available at http://wcwcd.state.ut.us/Plan,
%20Studies/Purpose&Needs/Report%20Dec%201998.pdf;

2. Citizens for Dixie’s Future, press articles about Lake Powell Pipeline, available at
http://www.powellpipelinefacts.org/content/category/2/26/128/
3. Niklas S. Christensen et al, “The Effects of Climate Change on the Hydrology and Water
Resources of the Colorado River Basin” (2004), available at
http://wwa.colorado.edu/resources/colorado_river/Christensen_2004.pdf;
4. Hydrosphere Resource Consultants, Review of Water Supply Needs in Washington
County, Utah (July 2000) (attached);
5. Intergovernmental Panel on Climate Change (IPCC), Climate Change 2007: The
Physical Science Basis. Contribution of Working Group I to the Fourth Assessment
Report of the Intergovernmental Panel on Climate Change (2007), available at http://
www.ipcc.ch/ipccreports/ar4-wg1.htm;
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6. IPCC, Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of
Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change (2007), available at
http://www.ipcc.ch/ipccreports/ar4-wg2.htm;
7. IPCC, Climate Change 2007: Mitigation. Contribution of Working Group III to the
Fourth Assessment Report of the Intergovernmental Panel on Climate Change (2007),
available at http://www.ipcc.ch/ipccreports/ar4-wg3.htm.
8. Robert Kunzig, “Drying of the West,” National Geographic (Feb. 2008), available at
http://www.citizensfordixie.org/images/pdf/Pipeline/drying%20of%20the%20west%20natl%20geo%20feb.%202008.pdf;

9. L.L. Nash and P.H. Gleick, "The Sensitivity Of Streamflow In The Colorado Basin To
Climatic Changes," Journal of Hydrology Vol. 125 (1991), pp. 221-241;
10. P.W. Mote, A.F. Hamlet, and D.P. Lettenmaier, Variability and Trends in Mountain
Snowpack in Western North America (2005), available at
http://www.cses.washington.edu/db/pdf/moteetalvarandtrends436.pdf;
11. National Aeronautics and Space Administration, Scientific Assessment Of The Effects
Of Global Change On The United States: A Report Of The Committee On Environment
And Natural Resources National Science And Technology Council (2008), available at
http://www.climatescience.gov/Library/scientific-assessment/Scientific-AssessmentFINAL.pdf

12. National Research Council, Colorado River Basin Water Management: Evaluating and
Adjusting to Hydroclimatic Variability (2007), available at
http://books.nap.edu/catalog.php?record_id=11857#toc;
13. Natural Resources Defense Council, In Hot Water: Water Management Strategies to
Weather the Effects of Global Warming (July 2007), available at
http://www.nrdc.org/globalWarming/hotwater/hotwater.pdf;
14. Natural Resources Defense Council, Hotter & Drier, The West's Changed Climate
(March 2008), available at http://www.nrdc.org/globalWarming/west/west.pdf;
15. R.R. Revelle and P. E. Waggoner, Effects Of A Carbon Dioxide-Induced Climatic
Change On Water Supplies In The Western United States. Changing Climate (National
Academy Press 1983);
16. Rocky Mountain Climate Organization, Less Snow, Less Water: Climate Disruption in
the West (2005), available at http://www.rockymountainclimate.org/website%20pictures/Less
%20Snow%20Less%20Water.pdf;
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17. Ron Thompson, testimony before the House Science Subcommittee on Energy and
Environment (October 30, 2007), available at
http://democrats.science.house.gov/Media/File/Commdocs/hearings/2007/energy/30oct/Thompson_testimony.pdf;

18. State of Utah, “Application for Preliminary Permit” (August 2007);
19. State of Utah, Delivery Financing task Force Report: Financing the Lake Powell
Pipeline and Bear River Projects (September 2005), available at
http://www.lakepowellpipeline.org/documents/WDFTaskForceReport.pdf;
20. Town of Springdale, Utah, Resolution 2008-11 (July 25, 2008) (attached);
21. C.W. Stockton and W.R. Boggess, Geohydrological Implications of Climate Change
on Water Development (U..S. Army Coastal Engineering Research Center 1979),
available at http://stinet.dtic.mil/oai/oai?
verb=getRecord&metadataPrefix=html&identifier=ADA204483;

22. U.S. Department of Agriculture, The Effects of Climate Change on Water Resources in
the United States (2008), available at
http://www.usda.gov/oce/global_change/files/SAP4_3/WaterBrochure.pdf ;
23. U.S. Department of Interior, Bureau of Reclamation, Final Environmental Impact
Statement for Colorado River Interim Guidelines for Lower Basin Shortages and
Coordinated Operations for Lake Powell and Lake Mead, available at
http://www.usbr.gov/lc/region/programs/strategies/FEIS/index.html;
24. U.S. Geological Survey, Warming May Create Substantial Water Supply Shortages In
The Colorado River Basin (2007), available at http://citizensfordixie.org/images/pdf/Pipeline/usgs
%20warming%20may%20create%20substantial%20water%20shortages.pdf ;

25. Washington County, 2035 Housing Study (2007), available at
http://visiondixie.org/pdf/WASHINGTON%20COUNTY%202035%20HOUSING%20STUDY.pdf;

26. Washington County, Water Conservancy Audits (various dates), available at
http://wcwcd.state.ut.us/our_mission_and_info.htm;
27. WCWCD, Population Management Study (1994), available at
http://wcwcd.state.ut.us/Plan,%20Studies/PopulationManagement/ReportDocument.PDF

28. Wikstrom Economic and Planning Consultants, Prospective Regional Planning
Implications of BLM land Sales Proposed Under the Washington County Land Use Bill
(February 2006) (attached);
29. "Vision Dixie Principles," available at www.visiondixie.org; and
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30. Vision Dixie, Critical Lands Report and Maps, available at
http://www.fcaog.state.ut.us;
7.0

EIS Outline

We request that the “EIS Outline” should be amended, and specifically Section 5 therein
(“Conclusions and Recommendations”), to include recommended conditions for a new license. This
approach, standard practice under the Integrated Licensing Process, will benefit all parties in these
proceedings, because it would clearly state the conclusions in the form that matters most: namely, as
recommended license conditions.
We further request that Commission Staff should make specific findings of fact as the basis
for each such recommended condition. The Draft EIS should identify the evidence on which it
relies for a given finding, explain why that evidence is probative, and also explain why Commission
Staff reject competing evidence on the same issue. See 5 U.S.C. §§ 556, 557, 706(2); Fed. Rules
Evid. 702; and 40 CFR § 1502.14(a). See also Daubert v. Merrell Dow Pharmaceuticals, 113 S.Ct.
2786 (1993); Motor Vehicle Manufacturers Association v. State Farm Insurance, 463 U.S. 29
(1983); Burlington Truck Lines v. United States, 371 U.S. 156 (1962); Farmers Union Central
Exchange v. FERC, 734 F.2d 1486 (D.C. Cir. 1984); Scenic Hudson Preservation Conference v.
Federal Power Commission, 354 F.2d 608, 620-1 (2nd Cir. 1965).
8.0

List of Comprehensive Plans

We request that EIS consider all comprehensive plans related to the management of Lake
Powell, the allocation of Colorado River water, the management of aquifers and surface supplies by
the potential customers of the Pipeline. Such plans include:


Reclamation, Colorado River Interim Guidelines for the Lower Shortages and
Coordinated Operations for Lake Powell and Lake Mead (2007), available at
http://www.usbr.gov/lc/region/programs/strategies/RecordofDecision.pdf; and



Other plans listed in the PAD related to management and allocation of Colorado River
waters.

The EIS should analyze and display the consistency of each action alternative with the
specific management objectives or requirements in each of the sixteen comprehensive plans listed in
SD1. We respectfully request that the Commission not follow its standard practice of summarily
concluding that a preferred alternative is consistent with such management objectives or
requirements.

Lake Powell Pipeline Coalition’s Comments re SD1
Utah Board of Natural Resources
Lake Powell Pipeline Project (P-12966-001)

- 41 -

6504

IV.
COMMENTS ON PRE APPLICATION DOCUMENT
The Coalition comments on the PAD to the limited extent necessary given our prior
comments on SD1.
5.2.4

Climate Change

One of the most profound impacts of climate change in the Western United States will likely
be on water resources, including impacts on the timing and annual amount of precipitation as well as
related impacts on river flows and reservoir storage levels. In its initial scoping document, Utah
asserts that the impacts of climate change are not well known in the Upper Colorado River basin.
On the contrary, the Colorado River basin is one of the most intensely studied basins. In a 2007
report on hydrologic variability in the Colorado River Basin, the National Research Council
concluded “based on analysis of many recent climate model simulations, the preponderance of
scientific evidence suggests that warmer future temperatures will reduce future Colorado River
streamflow and water supplies. Reduced streamflow would also contribute to increasing severity,
frequency, and duration of future droughts.”47 In order for its EIS to be sufficient, the Commission
should examine the impact of climate change on the availability of water supplies throughout the
Colorado River basin and in Lake Powell.
The EIS should address at least the following primary impacts of climate change on the
proposed Pipeline and water supplies:




Determine how much water from the Colorado River Basin System will be available to
meet Utah's future water need for the Pipeline.


Hydrology – varies in time, location and amount. Agreement on how to consider
these factors in a water availability study will be important to gain greater
understanding and acceptance of the study conclusion. As described below, the
hydrology study should focus on issues in a period of known hydrology (post 1890)
and a period of estimated hydrology (pre-1890).



Water Availability - will include both legal and physical supply considerations.
Initially legal availability will consider current demands.

Water Use – water use consideration (also referred to as demands) should include existing
absolute water rights. Water use can be measured in terms of consumptive use, gross
diversions or total deliveries. Categories of water use include municipal (domestic and
commercial), industrial, agricultural, water rights for instream environmental flows and
water rights for recreational in-channel diversions. The Study should examine: 1) how nonconsumptive uses within the priority system may affect Utah's ability to fully develop its

47

National Research Council, Colorado River Basin Water Management: Evaluating and Adjusting to
Hydroclimatic Variability (2007), p. 16.
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consumptive use apportionment; and, 2) how much water would remain for nonconsumptive uses if Utah fully developed its apportionment. At various locations within
the state, initial water availability should be evaluated using the following formula: Water
Availability = Physical Supply - Current Water Use (includes downstream demands).


The two possible modes of Pipeline “failure”: physical shortage (Lake Powell is too low) or
legal shortage (Compact call). A compact call would also prolong a physical shortage, as
water that might have been used to recover the reservoir will have to be bypassed to
downstream users.



The reliability of water supplies, given projected climate change scenarios. This reliability
analysis should consider both hydrologic changes and the Bureau of Reclamation’s
guidelines for operation of Glen Canyon and Hoover Dams. In addition, the EIS should
address the impact of the proposed project, given projected climate change scenarios, on
water-dependent habitat for endangered species in the Colorado River basin.



The impact of declining reservoir water levels on additional electricity needs for pumping
water from Lake Powell into the proposed Pipeline. This analysis should include additional
costs and greenhouse gas emissions.



The impact of increasing levels of salinity (resulting from decreased flows in the Colorado
River basin) on additional energy used, cost incurred, and greenhouse gases emitted for
water treatment.
Reliability of Supplies

The EIS should examine both the availability of water to supply the proposed Pipeline as
well as the impact of the proposed project on the reliability of water supplies throughout the
Colorado River basin, including Mexico. The Bureau of Reclamation leads federal efforts to
manage the Colorado River and has developed decision support tools to assess the impacts of
projects and policies throughout the Basin. Reclamation has made recent efforts to improve these
tools based on newly available information including both climate change projections and
paleoclimate history.
We recommend that Reclamation's Riverware (CRSS) model be used to assess the impacts
of the proposed project on streamflow and water supply throughout the basin. Any such use should
include several modifications of the modeling assumptions. The model is only a re-sequencing of
historic years. It should modified to reflect any change in mean flows caused by climate change. In
addition the model does not represent the Colorado River Compact and thus cannot quantify the
effect of a compact call on Utah. Any analysis that includes legal availability will have to modify
CRSS to include the Compact.
Modeling of system impacts should incorporate analyses based on the paleoecological record
of streamflow, as was prepared for Reclamation’s Colorado Basin Shortage EIS. See Appendix N,
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“Analysis of Hydrologic Variability Sensitivity.” Since any license for this project will have a term
of 30 - 50 years, the EIS should go beyond historical reconstructions and include an analysis of the
impact of climate change on mean flows.
This EIS should take into account Reclamation’s latest efforts to improve its capacity to
model the impact of climate change in the Colorado River Basin. Reclamation’s climate technical
work group for the Colorado River published a preliminary set of recommendations in the Colorado
Basin Shortage EIS (Appendix U). The EIS should consider recommendations of the climate
technical work group, including those that post-date the Colorado Basin Shortage EIS. Stakeholders
throughout the Colorado River basin have learned from the historic drought of the last decade that
water supply planning cannot simply consider “most probable” projections of future water supply
based on a reinteration of the historic record.
Given the magnitude of the Pipeline (both in terms of water withdrawals and fiscal
investment), we recommend that the hydrologic analysis include at minimum the “direct paleo” and
“nonparametric paleo conditioning” inflow scenarios developed by Reclamation for the Colorado
Basin Shortage EIS, where dry spells last as long as 21 years, as well as the extreme drought single
trace analysis based on the dry period from observed in the paleoclimate record from 1130 to 1154,
where the mean flow for the 25-year period is 84 percent of the mean observed inflow from 1906 to
2005.
Finally, given the projections in recent publications considering climate change in the basin
(e.g. Milly et al. [2005] projecting that runoff in the Colorado River basin will be reduced by 10 –
30% by the period 2041 to 2060), we recommend that the hydrologic analysis include an additional
sensitivity analysis that projects 30% reduced inflows to Lake Powell for the entire period of
analysis.
5.12.3. Water Supporting Population and Economic Growth
The PAD states: “Execution of water conservation programming has been calculated into
anticipated water demands for the Water Conservation Districts, however future Demands are
anticipated to significantly increase because of increased population." PAD, p. 5-110. Based on
research by Coalition members, we believe this statement is inaccurate, because WCWCD did not
sufficiently include potential conservation savings.
The Capital Facilities Plan, supra, stated: “the WCWCD will not include the potential
reductions in water demands through conservation in the projection of water demands until
significant and stable conservation is achieved.” In other southwestern areas, water savings through
conservation and efficiency measures have been proven to be stable and significant. We recommend
that the Commission consider updated Water Conservation and Efficiency Plans as an action
alternative or element thereto.
The PAD states: “it is the intent of Washington County Planners that urban growth should
occur with the incorporate boundaries of existing cities. This has resulted in policies to encourage
development/infill within existing city boundaries, and to annex areas of pending development in
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existing cities.” PAD, p. 5-110. The Washington County Commission sponsored visioning process,
Vision Dixie, recommended 10 planning principals including infill development, which are
appropriate for consideration in the EIS.48 The commission and all cities in Washington County
have since officially adopted the Vision Dixie Principles. Infill developments and “smart growth”
policies may reduce residential water demands. The EIS should address the proposed project’s
consistency with these principles and the impact of this type of growth on water demand estimates.
5.12.3.1 Water Resources in WCWCD Service Area
The PAD states: “Water Resources in WCWCD projected water demand increased to five
times 47,000 ac ft x 5 need 235,000 acre ft by 2050.” PAD, p. 5-110. However, demand would not
increase to that extent if water conservation and efficiencies measures are implemented.
WCWCD’s Capital Facilities Plan (p. 7) states that “the currently estimated build out for
Washington County is expected to be reached in 2050 with a build out population of 607,334.” The
Coalition suggests there is enough water for the community to grow to build out of 607,334 people.
We are concerned that WCWCD may overestimate the need to water by using outdated water
demand forecasting policies. See comments at Section 4.2.2, supra.
6.12

Energy Issues

In its EIS, the Commission should provide thorough analyses of electricity needs,
greenhouse gas emissions, electricity costs, and the risk of climate change over a fifty year time
period. In these analyses, the Commission should provide independent estimates for energy use and
energy generation; the analyses should not only estimate net energy demands. For example, we
estimate the project will only have a net demand of 150 - 200 MW, but it will require a total of 500 –
550 MW of power and generate 351 MW of power. The Commission should analyze these elements
independently, and report its findings in terms of MW hours, gigawatt (GW) hours, and the size of
the of power pump (in GW, GW hours, MW and MW hours) that would be needed to operate the
Pipeline’s pumps..
We recommend that the Commission perform these analyses for the proposed action, no
action alternative, and other proposed alternatives. In the following paragraphs, we outline
important elements for each of these analyses.
Energy Use
The EIS should assess at least four elements of energy use:

48



Total (annual) electricity use;



Projected temporal patterns of electricity use and generation, including time of day and
year;

Vision Dixie Principles, available at www.visiondixie.org.
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The anticipated source of the power for pumping stations; and



The electricity use of water supply projects that will be developed throughout the
Colorado River basin to mitigate the shortages caused by the proposed project.

The EIS should provide an estimate of annual electricity demands throughout the 50-year
period of analysis. The Commission's analysis should estimate when the Pipeline will operate at full
capacity, and projected water deliveries and power demands in preceding years.
In addition, the EIS should specify what time of day and year the pumping plants will
require electricity, for several reasons. The timing of electricity use directly impacts the type of
power (and fuel source) demanded by the Pipeline, the cost of electricity, and greenhouse gas
emissions. The EIS should also specify the source of electricity. If electricity will be acquired from
electric utilities, the EIS should note which utilities, and whether those utilities have capacity
available on their systems to meet the new load. The EIS should specify the anticipated source of
new power – i.e. coal, gas, solar, or wind power. Finally, the EIS should identify water supply
projects that are being developed to mitigate shortages in the Lower Colorado River basin (such as
brackish and ocean water desalination plants), identify electricity demands of these water supply
projects, and in particular identify the portion of these projects and their electricity use that will be
used to mitigate for shortages induced by the proposed Pipeline.
Greenhouse Gas Emissions and 6.14
For each proposed alternative, the EIS should assess annual and cumulative greenhouse gas
emissions. Greenhouse gas emissions should be calculated based on the source of the electricity.
For example, if the Pipeline in any way contributes to the construction or expansion of a fossil fuel
power plant – even if it is constructed by an independent electric utility – the GHG emissions
estimate should reflect the emissions associated with a fossil fuel plant, not the average rate of
emissions from the electric grid.
Operations Costs
The annual operations cost estimates provided in the EIS should specify the cost of
electricity for operation. The analysis should distinguish between the cost of power consumed by
the Pipeline and revenues from power generated by hydropower facilities in the Pipeline. It should
not be limited to only the net electricity costs. The hydroelectric power produced by the Pipeline
will not meet the project’s entire pumping needs, and will likely be sold to electric utilities at peak
price rates. Both the price of electricity sold and purchased by the Pipeline could fluctuate; in order
to provide a thorough analysis, data on both price rates should be provided. The EIS also should
identify a range of projected costs of electricity (in c/kWh) for the analysis. Specifically, in 2006,
the industrial price of electricity was 4.21 c/kWh in Utah, 5.69 c/kWh in Arizona, and 8.03 c/kWh in
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Nevada.49 The initial cost of electricity for the project should fall within this range, and should
reflect the likely source of the power (e.g. a gas plant in Nevada or a coal plant in Utah). Many
factors influence the price of electricity; the EIS also should assess costs using a range of electricity
price escalation rates. We recommend performing the analysis using annual escalation rates of 1%,
2%, and 4%.
In addition, the EIS should include operating costs associated with greenhouse gas
regulation. The Boxer-Warner-Lieberman bill, recently debated in the Senate, represents a likely
trajectory of climate change regulation. The EPA has estimated the cost of emissions (in $/ton)
under this legislation; the EIS should incorporate these cost estimates into its analysis of annual
operating costs.
In all cost analyses, the Commission should provide an estimate of the impact on ratepayers,
given both the projected population in 2050 (approximately 600,000 residents for Washington
County) and alternate projections and scenarios.
Appendix A. Socioeconomics/water Resource Economic Impacts
Draft Work Plan
Lake Powell Pipeline stakeholders cannot currently discern the difference between prepipeline and post-pipeline resource impacts. We are concerned that current studies and proposed
study plans do not specifically provide a comparison between a pre-pipeline future and a postpipeline future regarding socioeconomic impacts such as increased taxes/fees/surcharges and
environmental impacts such as loss of open space or increased traffic. The socioeconomic study
should provide this comprehensive differential analysis.
PAD states at Section 5.1.1 that baseline condition “is defined as projected 2015 population,
employment and regional income, water Demand and supply.” The 2015 date seems early since
water delivery from the proposed project would not begin until 2018 at the earliest. However, we
note that the WCWCD began imposing a monthly surcharge, and has imposed higher impact fees.
Based on our initial analysis of the Draft Work Plan, we believe the proposed baseline
conditions insufficiently address the social elements of socioeconomic impacts. T he study should
analyze the proposed project’s impacts on the conversion of public or private recreational urban
open space to housing development; increased traffic congestion and air pollution; increased waterrelated cost of living; increased infrastructure costs including roads, police and fire protection,
sewers and schools; increased water-related taxes, fees and/or surcharges; pipeline-related power
costs; increased crime; decreased watchable wildlife and/or endangered species habitat; degraded
tribal cultural resources. The study should estimate the area of land that would be developed in the

49

Energy Information Administration, State Electricity Profiles, Table 8: Retail Sales, Revenue, and Average
Retail Price by Sector, 1990 Through 2006.

Lake Powell Pipeline Coalition’s Comments re SD1
Utah Board of Natural Resources
Lake Powell Pipeline Project (P-12966-001)

- 47 -

6504

three counties at the maximum predictable extent that would occur with local water supplies and
efficient use (below a system wide 170 gallons per day per person)50.
The EIS should analyze how the cost-effectiveness of the Pipeline may vary as a function of
available water supply as well as source of financing. See comments, supra, regarding SD1 section
4.2.8.
The PAD proposes to define the impact area primarily as the “St. George to Cedar City
corridor.” PAD , p. A-2. The impact area should also include the Big Water to Hildale corridor
including Kanab in Utah because these rural areas could be significantly impacted by increased
water availability. This analysis should include all lands that would receive water from the Pipeline.
Based on our preliminary analysis, the PAD Significance Criteria for Each Impact Topic (p.
7) proposes an incomplete focus on impact topics. In addition to employment and population
impacts, the Socioeconomic study should also include the range of sociological impacts that the
pipeline would facilitate See 42 U.S.C. § 204(4). We propose the following Significance Criteria for
additional Impact Topics:


50

A significant impact would be a 10 percent near-term increase and/or a 20 percent
long-term increase to local communities in land use changes including the conversion
of public, State Trust or private open land to housing development.


A significant impact would be a 10 percent near-term increase and/or a 20 percent
long-term increase to local communities in traffic congestion.



A significant impact would be a 10 percent near-term decrease and/or a 20 percent
long-term decrease to local communities in availability of recreational urban open
space.



A significant impact would be a 5 percent near-term increase and/or a 10 percent
long-term increase to local communities in water-related cost of living.



A significant impact would be a 5 percent near-term increase and/or a 10 percent
long-term increase to local communities in the cost of infrastructure including roads,
police and fire protection, sewers and schools due to pipeline-facilitated population
growth.



A significant impact would be a 5 percent near-term increase and/or a 10 percent
long-term increase to local communities in water-related taxes, fees and/or
surcharges.



A significant impact would be a 5 percent near-term increase and/or a 10 percent
long-term increase to local communities in pipeline-related power costs.

Hydrosphere Resource Consultants, Review of Water Supply Needs in Washington County, Utah, supra, p. 27.
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A significant impact would be a 5 percent near-term increase and/or a 10 percent
long-term increase in air pollution.



A significant impact would be a 5 percent near-term increase and/or a 10 percent
long-term increase to local communities in crime.



A significant impact would be a 5 percent near-term decrease and/or a 10 percent
long-term decrease to local communities in watchable wildlife and/or endangered
species habitat.



A significant impact would be a 2 percent near-term increase and/or a 4 percent longterm increase to local communities in disturbance of tribal cultural resources.
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V.
ADDITIONAL STUDY REQUESTS
Pursuant to 18 CFR § 5.9 (b), the Coalition requests the following studies, additional to those
proposed in the PAD:

A. Alternative Intra-basin Water Sources for Future Use in Kane, Washington and Iron
Counties, Utah;

B. Navajo Sandstone Aquifer Storage Parameters near Big Water, Utah; and
C. Impacts of Climate Change on Project Operations.
The Coalition looks forward to working with the Commission, Utah, WCWCD, other public
agencies, and other stakeholders in further development of the study plan for this licensing
proceeding.
A.

Alternative Intra-basin Culinary Water Sources for Future Use in Kane, Washington
and Iron Counties, Utah
1.

Study Goal

The study goal is to identify water sources as alternatives to the Pipeline for culinary uses in
Kane, Washington, and Iron Counties, Utah over the planning horizon of 50 years.
2.

Applicable Resource Goals and Objectives

Utah law requires management of all water for maximum beneficial use. See, e.g., Utah
Code Annotated §§ 73-1-3, 73-1-5. This study will examine the comparative feasibility and merits
of using existing sources to meet the future demands for culinary uses in the three Counties.
3.

Public Interest Considerations

The Commission's licensing decision for the Pipeline turns on whether the Pipeline is
superior to alternatives to meet the Project purpose of culinary water supply. That also applies to the
decision by BLM whether to grant rights-of-way for use of federal lands, or the decision by
Reclamation whether to permit the diversion from Lake Powell. The study will provide information
necessary for the comparative evaluation of the Pipeline and existing water sources for the purpose
of culinary water supply.
4.

Existing Information
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Existing information includes:
•

Boyle Engineering Corporation, Water Supply Needs for Washington and Kane
Counties and Lake Powell Pipeline Study (1998), supra;

•

Pacific Institute and Western Resource Advocates, Hidden Oasis: Water Conservation
and Efficiency in Las Vegas (November 2007), supra;

•

Hydrosphere Resource Consultants, Review of Water Supply Needs in Washington
County, Utah (July 2000), supra;

•

Utah Department of Natural Resources, Division of Water Resources, Municipal and
Industrial Water Conservation Plan (2003), available at
http://www.conservewater.utah.gov/Final71403AACC.pdf;

•

WCWCD, Capital Facilities Plan (2006), supra; and

•

Washington County, 2035 Housing Study (2007), supra.

None of these documents specifically analyze the comparative merits of the Pipeline and
alternative water sources.

5.

Nexus with Project

Water supply is one of the purposes of the Pipeline. The study will evaluate the comparative
feasibility and merits of alternative water sources to meet this purpose.
6.

Consistency with Generally Applicable Practice

The method involves a Blue Ribbon task force of experts who will evaluate existing
information to evaluate the comparative merits and feasibility of the Pipeline and alterative water
sources. Government agencies often use this approach to address complex factual issues where
objective science alone cannot resolve data gaps or differences in interpretation of results, and more
specifically, where expert collaboration has a reasonable prospect of producing consensus in their
interpretation of such results. See, e.g., National Research Council, Hydrology, Ecology, and Fishes
of the Klamath River Basin (2008), available at http://books.nap.edu/catalog.php?
record_id=12072#toc.
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7.

Method, Level of Effort and Cost, and Related Considerations

Method


Assemble a Blue Ribbon panel of experts representing all interested parties in the
proceeding.



Convene a preliminary field workshop to identify every possible future water source
through an independently facilitated charette process.



Develop a mutually agreeable target list of specific parameters that are likely to limit
the viability of each water source, likely including: (a) average annual yield, (b)
average drought yield, (c) dollar cost per delivered AF, (d) environmental
consequences, (e) legal barriers, (f) engineering barriers, (g) regulatory barriers.



Engage the Blue Ribbon team to produce a mutually agreeable list of viable water
projects to pursue.



Engage each expert to produce a draft analysis of the specific parameters for each
viable project and a prioritized alternatives list.



Re-assemble the Blue Ribbon team to resolve differences of opinion and produce a
consensus-based prioritized alternatives list.



Create basemaps of the three county region using existing GIS databases to identify the
geographical location of water sources.



Conduct appropriate field studies (e.g. drill test wells, determine geological suitability
for dam structures, assess water quality, estimate aquifer recharge rates, etc.) over the
appropriate field seasons (e.g. two runoff cycles for analysis of surface water
impoundments) to objectively determine prioritization of alternatives.



Digitize, compute, and compile field data once fieldwork is completed.



Construct project suitability ratings for each viable project studied.



Produce a report detailing the justification for a prioritized project recommendation.



Convene a symposium in St. George, Utah for experts, managers, elected officials and
the public, where the Panel presents its findings. This symposium should occur prior to
the submittal of the license application.

Study Area and Study Sites
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This geographic scope would include all developable private and State Trust land in the
urbanizing areas of the Washington, Kane, and Iron counties based on existing development trends
and reasonably foreseeable trends (e.g., density increases in downtown areas, conversion of
agricultural land, etc). Developable private and state trust lands in Arizona’s Coconino and Mohave
Counties should be included to anticipate the possibility that Utah and Arizona may develop an
agreement to deliver Arizona water through the pipeline. The geographic scope also should include
all acres of public land that would be authorized for conversion to private development from the
Washington County Growth and Conservation Act of 2008.
The study would address at least the following alternative sources:



Expansion of the existing Sand Cove Reservoir system into a series of up to five
significantly-sized aquifer recharge reservoirs with well fields to capture water stored
underground. This system would augment the storage capacity of Baker and Gunlock
reservoirs and increase the ability to capture more Santa Clara River spring runoff. It
would also produce pristine culinary water for delivery to the Pipeline system from the
Gunlock wells to the St. George regional water delivery system.



Conversion of privately owned groundwater agricultural wells producing water under
beneficial use around Washington County for municipal use including multiple
analyses of viable treatment processes including wells located at:
T42S, R13W
T43S, R13W
T42S, R14W
T43S, R14W
T42S, R15W
T43S, R15W
T42S, R16W
T43S, R16W
T42S, R17W

670 AF
8 AF
4,437 AF
1,108 AF
2,803 AF
6,819 AF
1,434 AF
810 AF
40 AF



Increased delivery of subsurface water from the Navajo Aquifer at the most
advantageous (i.e. shallowest, highest water quality) locations throughout the three
County area.



Increased utilization of Virgin River high water that cannot be diverted by the Quail
Lake Diversion due to the limited size of the diversion pipe.



Water conservation that produces maximum results in the three County area.
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Increased utilization of stormwater catchment basins in urbanizing areas combined with
aquifer storage and withdrawal systems.



Increased utilization of residential and commercial stormwater catchment systems to
provide secondary water for outdoor use.



Increased conversion of agricultural water in the three county area for culinary
purposes based on:



water that has already been sold by irrigators to developers; and



all agricultural water currently being put to beneficial use.



In Iron County, increased utilization of Coal Creek’s spring flows through a new
storage reservoir/aquifer recharge system.



In Iron County, increased development and delivery of groundwater from Utah’s
portion of the West Desert.



Increased water recycling.

Schedule
We propose the following schedule.



Assemble Blue Ribbon panel by September 15, 2008.



Hold preliminary field workshop by November 1, 2008.



Release targeted parameters list by December 15, 2008.



Release viable water projects list by February 15, 2009.



Release draft parameters analysis by May 15, 2009.



Begin field work by June 1, 2009.



Release prioritized alternatives list and basemaps by August 15, 2010.
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Release field data analysis by November 1, 2010.



Release project suitability ratings by February 15, 2010.



Release prioritized project recommendation by April 15, 2010.



Hold findings symposium by May 15, 2010.

Level of Effort and Cost
Blue Ribbon Panel Assembly & Parameters Research
Blue Ribbon Panel Workshops
Fieldwork
Analysis
Reports
Findings Symposium

$ 25,000
$ 30,000
$200,000
$ 30,000
$ 30,000
$ 10,000

Total

$ 325,000

Relationship to Other Studies
The PAD does not specifically propose to study the comparative merits and feasibility of any
alternative water sources. The "Draft Surface Water Resources Work Plan" (March 2008) does not
mention alternatives and instead focuses on how the Pipeline would affect existing surface waters.
The "Socioeconomics/Water Resources Economics Impacts Draft Work Plan" (March 2008)
mentions as an Impact Topic "alternatives for meeting new water resource supplies, with and
without the LPP Project; but it does not propose any specific method of study to identify and
evaluate the alternatives.
B.

Storage Capacity of Navajo Sandstone Aquifer near Big Water, Utah
1.

Study Goal

The goal of this study request is to analyze the storage capacity of the Navajo Sandstone
Aquifer near Big Water, Utah. The aquifer underlies 55,000 acres of Utah State Trust Lands and is a
potential alternative location for storage, given proximity to Lake Powell and the proposed Pipeline
corridor.
2.

Applicable Resource Goals

Same as for Study Request A.
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3.

Public Interest Considerations

Same as for Study Request A.
4.

Existing Information

The aquifer characteristics of Navajo Sandstone are known generally. Geological studies of
the Navajo Sandstone are numerous and the physical characteristics of the stratum are generally well
known. Nevertheless, no academic aquifer studies of the Big Water area have been completed.
Numerous private wells have been drilled in the area, however. Data from these wells may be
available to be collected and analyzed.
5.

Nexus with Project

Water supply is one of the purposes of the Pipeline. The study will evaluate the comparative
feasibility and merits of alternative methods of delivering and storing water to achieve that purpose.
6.

Consistency with Generally Accepted Practice

The method involves a Settlement Team whose members will collaboratively design and
implement studies to evaluate the storage capacity of the Navajo Sandstone Aquifer. FERC Staff
has often used this approach to evaluate project alternatives and effects.
7.

Method, Schedule, Level of Effort and Cost, and Related Considerations

Method
The overall objectives of this study are to: 1) provide a review of existing information and
identify information gaps; 2) construct an initial model of groundwater storage and flow for a
portion of Utah’s Colorado River allotment in the Navajo Sandstone near Big Water, Utah; 3)
conduct field studies to fill information gaps; and 4) refine the model with those additional data.
This will be achieved through the following tasks:


Convene Settlement Team to discuss a scope of work for the study elements listed
below, receive training in consensus-based decision making processes and determine
mutually agreeable course of action.



Solicit proposals from agencies and contractors to fulfill the scope of work, giving
preference to experts with direct research experience with the Sand Hollow Reservoir
aquifer recharge project.



Select contractors on a consensus basis.
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Determine the sufficient buffer size to understand subsurface geological strata and
aquifer characteristics.



Determine the most reliable methods for identifying fracture characteristics, directional
trends and transmissivity of subsurface water in the study area.



Determine the geologic origins of springs at Wahweap Creek Fish Hatchery and any
other springs in the area.



Identify, collect and analyze well distribution, well pump test data, and water quality
testing in the study area.



Estimate energy requirements for water augmentation and withdrawal (to the surface).



Identify the economic cost/benefit and carbon footprint of aquifer augmentation in the
study area.



Develop a long-term vulnerability study for this aquifer in the context of predicted
climate changes.



Conduct appropriate field studies over a two-year period. Winter and summer seasonal
data are necessary for determining transmissivity and annual variation.



Digitize, compute, and compile field data once fieldwork is completed and create base
maps of the study area with layers of existing and new data.



Produce a report detailing the findings regarding the parameters identified in the longterm vulnerability study described above.

Lake Powell Pipeline Coalition’s Comments re SD1
Utah Board of Natural Resources
Lake Powell Pipeline Project (P-12966-001)

- 57 -

6504

Study Area and Study Sites
The proposed study site is the 55,000 acre parcel administered by the Utah State
Institutional Trust Lands Administration surrounding Big Water, Utah and a sufficient buffer to
understand subsurface geological strata and aquifer characteristics.
Schedule
Sufficient time for observation and analysis of transmissivity and annual variability in this
aquifer will be necessary. We recommend the following:


Convene Settlement Team on or before September 1, 2008



Solicit proposals by November 1, 2008.



Select contractors by December 1, 2008.



Determine the sufficient buffer size February 1, 2009.



Determine the geologic origins of springs by March 1, 2009.



Determine the most reliable study methods by April 1, 2009.



Analyze existing well data by May 1, 2009.



Conduct appropriate field studies between April 1, 2009 and April 1, 2011.



Compile field data by August 1, 2011.



Estimate energy requirements by September 1, 2011.



Identify the economic cost/benefit and carbon footprint by September 1, 2011.



Develop a long-term vulnerability study by March 1, 2011.



Produce a draft report by May 1, 2011.



Comment by Settlement Team on draft report by June 1, 2011.



Produce final report by July 1, 2011.

Level of Effort and Cost
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FERC and Settlement Team meetings & communication
Fieldwork
Analysis
Reports

$ 20,000
$ 350,000
$ 60,000
$ 30,000

Total

$ 460,000

Relationship to Other Study Plans
The PAD does not propose any study of the storage potential of the Navajo Sandstone
Aquifer.
C.

Impact of Climate Change on Project Operations
1.

Study Goal

The goal of this study is to analyze the impact of climate change on the availability of water
for diversion by the Pipeline.
2.

Applicable Resource Management Goals

Reclamation's Interim Operations Guidelines establish goals to manage the storage and
other operations of Lake Powell and other facilities to adapt to the impacts of climate change on
the hydrology of the Colorado River.
3.

Public Interest Considerations

Both the operation and the effects – direct, indirect, and cumulative – of the project have a
clear nexus to management of the Colorado River. The recent history of drought in the Colorado
River basin has underscored the significant impacts that even modest reductions in inflows can have
on system storage. With the adoption of coordinated reservoir management and shortage
management guidelines, system storage decreases are certain to have water supply impacts on major
urban areas throughout the Southwestern United States including the metropolitan areas of Las
Vegas, Phoenix and Tucson. Moreover, as circumstances including climate change, periodic climate
cycles such as El Nino and the Pacific Decadal Oscillation, and increased development in the Upper
Basin result in reduced storage in Lake Powell, Upper Basin water users will at some point be
required to curtail use in the event of a call on water deliveries by the Lower Basin under the
Colorado River Compact. Finally, while the United States and Mexico have not yet entered a formal
agreement regarding Mexico’s share of Colorado River shortages, it is likely that such an agreement
will be negotiated well within the lifetime of the proposed project.

Lake Powell Pipeline Coalition’s Comments re SD1
Utah Board of Natural Resources
Lake Powell Pipeline Project (P-12966-001)

- 59 -

6504

4.

Existing Information

Existing information relevant to this study request includes:


Niklas S. Christensen et al, “The Effects of Climate Change on the Hydrology and Water
Resources of the Colorado River Basin” (2004), available at
http://wwa.colorado.edu/resources/colorado_river/Christensen_2004.pdf;



Intergovernmental Panel on Climate Change (IPCC), Climate Change 2007: The
Physical Science Basis. Contribution of Working Group I to the Fourth Assessment
Report of the Intergovernmental Panel on Climate Change (2007), available at
http://www.ipcc.ch/ipccreports/ar4-wg1.htm;



IPCC, Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of
Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change (2007), available at http://www.ipcc.ch/ipccreports/ar4-wg2.htm;



IPCC, Climate Change 2007: Mitigation. Contribution of Working Group III to the
Fourth Assessment Report of the Intergovernmental Panel on Climate Change (2007),
available at http://www.ipcc.ch/ipccreports/ar4-wg3.htm.



Robert Kunzig, “Drying of the West,” National Geographic (Feb. 2008), available at
http://www.citizensfordixie.org/images/pdf/Pipeline/drying%20of%20the%20west%20natl%20geo%20feb.%202008.pdf;



L.L. Nash and P.H. Gleick, "The Sensitivity Of Streamflow In The Colorado Basin To
Climatic Changes," Journal of Hydrology Vol. 125 (1991), pp. 221-241;



P.W. Mote, A.F. Hamlet, and D.P. Lettenmaier, Variability and Trends in Mountain
Snowpack in Western North America (2005), available at
http://www.cses.washington.edu/db/pdf/moteetalvarandtrends436.pdf;



National Aeronautics and Space Administration, Scientific Assessment Of The Effects
Of Global Change On The United States: A Report Of The Committee On Environment
And Natural Resources National Science And Technology Council (2008), available at

http://www.climatescience.gov/Library/scientific-assessment/Scientific-AssessmentFINAL.pdf



National Research Council, Colorado River Basin Water Management: Evaluating and
Adjusting to Hydroclimatic Variability (2007), available at
http://books.nap.edu/catalog.php?record_id=11857#toc;



Natural Resources Defense Council, In Hot Water: Water Management Strategies to
Weather the Effects of Global Warming (July 2007), available at
http://www.nrdc.org/globalWarming/hotwater/hotwater.pdf;
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Natural Resources Defense Council, Hotter & Drier, The West's Changed Climate
(March 2008), available at http://www.nrdc.org/globalWarming/west/west.pdf;



R.R. Revelle and P. E. Waggoner, Effects Of A Carbon Dioxide-Induced Climatic
Change On Water Supplies In The Western United States. Changing Climate (National
Academy Press 1983).



Rocky Mountain Climate Organization, Less Snow, Less Water: Climate Disruption in
the West (2005), available at http://www.rockymountainclimate.org/website%20pictures/Less
%20Snow%20Less%20Water.pdf;



Ron Thompson, testimony before the House Science Subcommittee on Energy and
Environment (October 30, 2007), available at
http://democrats.science.house.gov/Media/File/Commdocs/hearings/2007/energy/30oct/Thompson_testimony.pdf;



C.W. Stockton and W.R. Boggess, Geohydrological Implications of Climate Change
on Water Development (U..S. Army Coastal Engineering Research Center 1979),
available at http://stinet.dtic.mil/oai/oai?
verb=getRecord&metadataPrefix=html&identifier=ADA204483;



U.S. Department of Agriculture, The Effects of Climate Change on Water Resources in
the United States (2008), available at
http://www.usda.gov/oce/global_change/files/SAP4_3/WaterBrochure.pdf ;



U.S. Department of Interior, Bureau of Reclamation, Final Environmental Impact
Statement for Colorado River Interim Guidelines for Lower Basin Shortages and
Coordinated Operations for Lake Powell and Lake Mead, available at
http://www.usbr.gov/lc/region/programs/strategies/FEIS/index.html;



U.S. Geological Survey, Warming May Create Substantial Water Supply Shortages In
The Colorado River Basin (2007), available at http://citizensfordixie.org/images/pdf/Pipeline/usgs
%20warming%20may%20create%20substantial%20water%20shortages.pdf ;

5.

Nexus with Project

The study will evaluate how climate change may affect the availability of water for diversion
by the Pipeline. Water supply is a Project purpose.
6.

Consistency with Generally Applicable Practice

The study will use Reclamation's Riverware model. This is a hydrologic model of the type
generally used for the purpose of evaluating alternative operations at a facility. This specific
model is generally accepted for that purpose on the Colorado River.
7.

Level of Effort, Cost, and Other Considerations
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Method


Use Reclamation’s Riverware model.



Incorporate analyses based on the paleoecological record of streamflow, as was prepared
for the Colorado Basin Shortage EIS, Appendix N, "Analysis of Hydrologic Variability
Sensitivity."



Reflect Reclamation’s latest efforts to improve its capacity to model the impact of
climate change in the Colorado River Basin. Reclamation’s climate technical work
group for the Colorado River published a preliminary set of recommendations in
Appendix U of the Colorado Basin Shortage EIS. The analysis should incorporate the
subsequent work of this climate technical work group.

Level of Effort and Cost
The total cost is expected to be $430,000. There is also data that has already been collected
from the Division of Natural Resources. To make and informed decision about flows that will be
available for the Pipeline we need this evaluative information.
Develop paleo-hydrology
Develop climate change hydrology
Modify CRSS to represent Compact
Runs and analyses
Reporting, meetings, outreach

$50,000
$200,000
$30,000
$50,000
$100,000

Total

$430,000

Another option is to partner with the State of Colorado and use Colorado's Big River analysis and
take the tools and data that would be adaptable.
Relationship to other Studies
The PAD does not propose any study how climate change may affect the availability of
water for conveyance by the Pipeline. Instead, the "Draft Surface Water Resources Work
Plan" (March 2008), p. A-2, expressly states that MWH, as Utah's consultant, will use MODSSIM
model to evaluate operations of existing facilities and the Pipeline; and that "No new analyses will
be performed….for the Colorado River system." Section 6.1 (p. A-3) further states that MWH will
use historical hydrologic data. This suggests that Utah does not intend to study how climate change
may affect the availability of water for conveyance by the Pipeline.
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VI.
RECOMMENDATIONS FOR FURTHER PROCEDURES
A.

SD2

We request that the Commission publish Scoping Document 2, including its responses to
public comments on SD1. This is appropriate in light of the significance of the resources affected
by the Pipeline, the complexity of the issues of fact and law that will arise in this proceeding, and
public controversy.
B.

Cooperation of Other Agencies in the EIS Preparation

SD2 should describe the results of the Commission's efforts to involve other public agencies
in the preparation of the EIS. We request the opportunity to comment on the specific arrangements
for such participate, before finalized.
C.

Schedule

The schedule proposed by the SD1 and the PAD largely adheres to the timelines specified in
Commission regulations. We agree that it is vitally important to complete the environmental review
of the proposed project in as timely a manner as possible, but we strongly believe that the quality of
the environmental review should be the driving factor in these proceedings, and we believe the
schedule must be flexible enough to ensure that such quality is achieved. Given the significance of
the affected resources, the complexity of the issues, and the breadth of the project’s expected impact,
we believe that the Commission should seriously consider the sufficiency of the proposed schedule.
For example, evaluating the effect of climate change on the project, on Lake Powell, and on the
competing rights of other parties to water from the Colorado River will be a fundamental step in the
review process. It will also be complicated, and, we expect, relatively slow, given that such a study
will lack established precedent for the Commission and other agencies to follow. It will be vitally to
this proceeding, and to future proceedings, for the climate change study to be conducted in a
rigorous, scientific, and wholly complete manner. The Commission must be careful not to sacrifice
the quality of this and other studies in adherence to an overly ambitious schedule.
D.

Formation of Topical Committees

The schedule proposed by the PAD also states that Utah will hold the meetings required by
the Commission's regulations as well as other meetings as needed. We recommend modification of
the Process Plan to provide that Utah structure these meetings by convening topical committees that
will address the numerous overarching subject areas. These committees would consist of experts in
the respective fields that would perform the necessary “heavy lifting,” freeing up resources that can
be more efficiently focused elsewhere. A topical committee should be formed for each study plan
area, to review and implement the study called for.
E.

Service List
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We request that the Secretary of the Commission add the following representatives to the
service list for this proceeding:
Jeff Feldman
Lin Alder
Jane Whalen
Kai Reed
CITIZENS FOR DIXIE’S FUTURE
P.O. Box 161
Hurricane, Utah 84737
email@citizensfordixie.org
muleypoint@gmail.com
alder@infowest.com
janewhalen@earthlink.net
Richard Roos-Collins
Julie Gantenbein
John Tighe
Attorneys, Citizens for Dixie’s Future
NATURAL HERITAGE INSTITUTE
100 Pine Street, Suite 1550
San Francisco, CA 94111
rrcollins@n-h-i.org
JGantenbein@n-h-i.org
jtighe@n-h-i.org
John Seebach
Director, Hydropower Reform Initiative
AMERICAN RIVERS
1101 14th St. NW, Suite 1400
Washington, DC 20005
hydropower@americanrivers.org
Dave Wegner
GLEN CANYON INSTITUTE
1520 Sunnydale Lane
Salt Lake City, UT 84108
emiwegner@aol.com
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Kelly Burke, Executive Director
Dr. Larry Stevens, Senior Ecologist
GRAND CANYON WILDLANDS COUNCIL
P.O. Box 1594
Flagstaff, Arizona
Kelly@grandcanyonwildlands.org
John Weisheit
Conservation Director
LIVING RIVERS -- COLORADO RIVERKEEPER
PO Box 466
Moab, UT 84532
john@livingrivers.org
Wayne Y. Hoskisson, Chair
Lawson LeGate, Senior S.W. Regional Representative
SIERRA CLUB UTAH CHAPTER
2159 South 700 East, Suite 210
Salt Lake City, UT 84106
wyh@xmission.com
lawson.legate@sierraclub.org
Town of Springdale, Utah
c/o Jay Gregory Hardman
SNOW, JENSEN AND REECE
Tonaquint Business Park, Bldg. B
912 West 1600 South, Suite 200
St. George, Utah 84770
ghardman@snowjensen.com
Springdale@infowest.com
Taryn Hutchins-Cabibi
Stacy Tellinghuisen
WESTERN RESOURCE ADVOCATES
2260 Baseline Road, Suite 200
Boulder, CO 80302
taryn@westernresources.org
stacy@westernresources.org
bmiller@westernresources.org
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CONCLUSION
We respectfully request that the Commission consider these scoping comments and
additional study requests.
Dated July 7, 2008
Respectfully submitted,

____________________________
Jeff Feldman
President, Board of Directors
CITIZENS FOR DIXIE'S FUTURE
P.O. Box 161
Hurricane, Utah 84737
email@citizensfordixie.org
Lin Alder
Jane Whalen
Kai Reed
CITIZENS FOR DIXIE’S FUTURE
Richard Roos-Collins
Julie Gantenbein
John Tighe
NATURAL HERITAGE INSTITUTE
Attorneys for CITIZENS FOR DIXIE’S FUTURE
John Seebach
AMERICAN RIVERS
Kelly Burke
Dr. Larry Stevens
GRAND CANYON WILDLANDS COUNCIL
Dave Wegner
GLEN CANYON INSTITUTE

Lake Powell Pipeline Coalition’s Comments re SD1
Utah Board of Natural Resources
Lake Powell Pipeline Project (P-12966-001)

- 66 -

6504

John Weisheit
LIVING RIVERS – COLORADO RIVERKEEPER
Wayne Y. Hoskisson
SIERRA CLUB UTAH CHAPTER
Duane L. Ostler
TOWN OF SPRINGDALE, UTAH
Taryn Hutchins-Cabibi
Stacy Tellinghuisen
WESTERN RESOURCE ADVOCATES
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DECLARATION OF SERVICE
Utah Board of Natural Resources,
Lake Powell Pipeline Project (P-12966-001)
I, John Tighe, declare that I today served the attached “Comments Of The Lake Powell
Pipeline Coalition On Scoping Document 1 And Pre-Application Document, And Additional
Study Requests,” by electronic or first-class mail to each person on the official service list compiled
by the Secretary in this proceeding.
Dated: July 10, 2008

By:

______________________________
John Tighe
NATURAL HERITAGE INSTITUTE
100 Pine Street, Suite 1550
San Francisco, CA 94111
jtighe@n-h-i.org
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Utah Board of Water Resources,
Lake Powell Pipeline Project

)
)
) P-12966-001
)

LAKE POWELL PIPELINE COALITION’S COMMENTS ON PROPOSED STUDY
PLAN AND SCOPING DOCUMENT 2
The Lake Powell Pipeline Coalition (Coalition) hereby comments on the
Commission’s “Scoping Document 2” (SD2) for the Lake Powell Pipeline Project, eLibrary
no. 20080821-3005 (Aug. 21, 2008). Pursuant to 18 C.F.R. § 5.12, we also comment on
Utah Board of Water Resources’ (UBWR) Proposed Study Plan (PSP), e-Library no.
20080822-5016 (Aug. 22, 2008), and related documents.
The Coalition consists of: Citizens for Dixie's Future, American Rivers, Glen Canyon
Institute, Grand Canyon Wildlands Council, Living Rivers - Colorado Riverkeeper, Sierra
Club, the Town of Springdale, Utah, and Western Resource Advocates. The descriptions
and interests of member groups are stated in our SD1 Scoping Comments (July 7, 2008), eLibrary no. 20080707-5206.
These comments are organized into five sections. Section I comments on UBWR’s
Scoping Document 2. Section II replies to UBWR’s responses to preliminary study requests,
as stated in PSP, Attachment B. Section III replies to UBWR’s “Responses to Questions and
Comments Regarding Colorado River Water Supply and Operations,” as provided in PSP
Attachment C. Section IV comments on the Phase I Water Needs Assessment (2008)(WNA),
available at http://www.water.utah.gov/lakepowellpipeline/projectupdates/default.asp.
Section V comments on the PSP, Attachment A.

I.
COMMENTS ON SCOPING DOCUMENT 2
We appreciate the Commission’s consideration of issues raised during the scoping
process, and are pleased that a number of our recommendations from SD1 were integrated
into SD2. However, several of our most important concerns have not been integrated in a
satisfactory way.
We comment on the issues and alternatives described in the SD2, the Study Plan and
the Water Needs Assessment (WNA). For ease of reference, we show proposed changes to
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the document text in bold italicized text. Our comments track the title and outline number in
these documents for each section where we have a comment.
2.2.

Scoping Meetings and Written Comments

SD2 states that scoping is intended to serve as a guide to issues and alternatives to be
addressed in the Environmental Impact Statement (EIS). The public expressed concerns in
the scoping process that should be addressed in the EIS, including:
A.

Increased water conservation can delay the need for the pipeline or other water
supply projects and avoid substantial cost burdens on the region’s current and
future residents.

B.

The supply of water for the predicted population growth will diminish the
quality of life in the region.

C.

Continued droughts and the impacts of climate change could put the supply of
water for the Pipeline at risk.

These important questions must be analyzed in the study plans, yet the proposed plans
fall short. These significant questions were not adequately addressed by the Federal Energy
Regulatory Commission’s (Commission) responses in SD2; our comments in the following
sections re-emphasize the importance of these studies, and attempt to clarify our initial study
plan requests.
2.2.1 Issues Raised During
During Scoping
We realize that SD2 came out at the same time as the study plan, so that some of the
conclusions in SD2 are not included in a study plan. Therefore, we are pointing out issues
that need to be included in the study plans. The concerns with the Commission’s responses
in SD2 include the following.
Population Growth
SD2 states that the “EIS will include population growth-related effects of the proposed
pipeline and alternatives where such effect can be reasonably foreseen.” SD2, p. 9.
However, this objective is not in a study plan and we request it be included.
Water Conservation
SD2 states that “some level of conservation effort appears to be part of water
conservation districts ongoing plans. The EIS will include any conservation measures that we
conclude could be achievable.” SD2, p. 10.
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In the Water Need Assessment, UBWR projects conservation measures will reduce
per capita water use by only 25% by the year 2060. Substantially more conservation savings
are available, however, and this projection does not adequately integrate achievable water
conservation into future demand projections. Twenty-five percent is an unreasonably low
target for water use efficiency. As the Coalition explained in detail in its comments on SD1,
water conservation savings could be much higher. See Coalition SD1 Comments, p. 28.
Current trends clearly show water demand could be reduced significantly by the year 2060.
See Section IV, section ES-5.1.2, infra. The study plan should include a smart growth water
conservation scenario as a part of the analysis.
Storage in Navajo Sandstone Aquifer
SD2 states that “the Navajo Sandstone Aquifer is not a reasonable alternative to the
LPP.” SD2, p. 11.
In order for the EIS to be complete and thorough, the project alternatives studied must
assess the potential for other water supplies to meet participants’ demands. These supplies
should include, among others, the Navajo Sandstone aquifer’s potential to provide more
water. Indeed, water rights information shows there are existing developed private water
rights that could be converted to culinary use over time. According to SD2, these rights are
not being considered in this study. Although the Navajo Sandstone aquifer is overappropriated and closed to any new appropriations there is still a significant amount of
existing water rights held by private individuals and public agencies that could convert to
culinary use by 2060. UBWR infers in the No Action alternative that without the Pipeline
there are no other options for development of the aquifer. However, the Division of Water
Rights stated “there are 332,760 acre feet of approved water rights in the Navajo/Kayenta
and upper Ash creek aquifers.”1 The community water supply systems coming from Navajo
Sandstone wells and springs were 41,470 2 acre-feet (AF) which represent a small percentage
of that. A thorough study of water supplies must include all water rights as part of the
analysis. In addition, in its Dec. 28, 2007 letter, eLibrary 20071228-5027, the U.S.
Department of Interior’s Office of Environmental Policy and Compliance stated that “the
evaluation information should clearly state the water rights of the Virgin River Drainage.”
The amount of water available in Navajo Sandstone aquifer is still debated by the
experts and more water resources may be found with more study. In its 10 Years of Water
Conservation 1995-2005 Report, the Washington County Water Conservancy District
1

Washington County Water Conservancy District (WCWCD), Petition for classification of the

Navajo/Kayenta and Upper Ash creek aquifers (July 2005).
2

Division of Water Resources, “Municipal and Industrial Water Supply and Uses in the Kanab
Creek/Virgin River Basin,”] (2008), Table 13; p.38]: wells are limited to 50% of their “maximum” capacity for
reliable supply.
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(WCWVD) claims “[t]he Virgin River Upper Basin total available groundwater supply has
been estimated at 2.2 million acre feet. The Central Basin groundwater supply has been
estimated at nearly 200 million acre feet.”3
Furthermore, The Navajo Sandstone Aquifer Storage Project (Project) has been very
successful at storing water under Sand Hollow Reservoir. Since 2002, 70,000 AF of water
has been recharged into the aquifer and UBWR claims only 8,000 acre feet of it as a culinary
source by the 2060. The Washington County Water Conservancy District (WCWCD) stated
in their Water Line newsletter that this aquifer could hold up to 200,000 AF of water. As
annual recharge increases this Project could supply more future culinary water supply and
drought storage by 2060.
Conversion of Agricultural Wells
SD2 states: “Because the number of agricultural users that would give up their water
rights and convert them to residential use is highly speculative, we cannot predict which
agricultural wells might be available to convert to residential use in the future.” SD2, p.11.
Private agricultural well water could credibly yield substantial volumes of culinary
water. The Commission’s analysis of water supplies for the No Action and Action
alternatives would be deficient if it ignored agricultural land and water use conversions.
Rather than disregard the potential for agricultural water use conversions based on their
speculative nature, the Commission must develop reasonable assumptions. We recommend
that the Commission rely on urban planning documents and patterns of growth to assess
potential agricultural lands that will be converted to urban use, and quantify the water rights
associated with these lands. The Coalition pointed out in SD1 that there are still other water
resources available that are not being considered by UBWR as possible future culinary water
supplies4. We disagree that UBWR provided an acceptable, thorough estimate of potential
water supply; UBWR only considered agricultural conversion of 4,000 AF 5 to culinary use
and 12,400 AF of agricultural water to secondary use by 2060 – an unacceptably low
estimate. See Section IV, WNA 4.1.5.5, infra. Given the rapid rate of development of
agricultural lands in Washington County, the Commission’s EIS must assess the potential for
agricultural water conversions to meet future needs. We recommend that the Commission
establish several scenarios, with varying conversion rates.
Cumulative Impacts of Growth
3

Calvin G. Clyde, Utah Water Research Laboratory, Groundwater Resources of the Virgin River Basin

in Utah (1987).
4
SD1 Comments, pp. 25-27. A substantial amount of groundwater has been developed and is used
mainly for agriculture. This water could be acquired as development takes place when irrigated acreage is
retired.
5

4,000 AF is from Quail Lake exchange. See Section IV, WNA p. 4-18.
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SD2 states that “FWS recommends the EIS evaluate the cumulative impacts of project
induced land development, urbanization, and population growth on surface water quality,
included nutrient loading, pollutant runoff, and sediment loads.” SD2, p. 16. The
Commission responded: “we have modified section 4.2.2 of SD2 to include indirect effects of
induced growth on water quality parameters, where such effects can be reasonably foreseen,
and are due to building the pipeline or an alternative.”
We echo the comments of the FWS and emphasize the importance of analyzing the
impacts of a new water supply on land use and regional growth. In their scoping comments,
the Environmental Protection Agency (EPA) offered to do an analysis on the environmental
impacts of population growth.6 We strongly urge the Commission to accept EPA’s offer. In
addition, a smart growth initiative was considered in the Utah Department of Transportation’s
Southern Corridor Highway EIS, p. 6-1, available at http://www.udot.utah.gov/sc/, and the
same data could be used for the Pipeline’s EIS since the growth would occur in the same
area.
SD2 states that “We have revised section 4.2.9 to indicate more specifically that the
EIS will address issues related to reasonably foreseeable population growth that would be
associated with the proposed action and any other alternatives addressed in the EIS.” SD2,
p. 21. We do not find this objective in 4.2.9 and request that it is be included in a study
plan.
Net Demand for Electricity
SD2 states: “The Lake Powell Pipeline Coalition comments that the EIS should
address the effect of the project’s net demand for electricity on the local cost of electricity.”
The Commission Responded: “Because of how interconnected power systems operate, we can
trace the effects of a new pumping load from the proposed project to local rates; we have
revised section 4.2.9 to include effects of the proposed pumping load on the regional power
system.”
The Coalition wishes to clarify its request to the Commission. While we agree that the
impact of a new pumping load on the regional power system should be integrated into the
Socioeconomic Study Plan, our original intended request described a different analysis. In
our comments on SD1, the Coalition states that the EIS should assess the impacts of rising
electricity rates, greenhouse gas emissions, and climate change regulation on the Lake Powell
Pipeline’s annual operational costs. This analysis should include a range of scenarios (i.e.
various electricity costs that reflect the rising and volatile rates in recent years, and various

6

U.S. Environmental Protection Agency, “Comments on Pre-Application Document” (July 15, 2008),
eLibrary 20080724-0151.
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estimates of the costs of greenhouse gas emissions, starting with but not limited to EPA
estimates associated with the Warner-Lieberman Bill on climate change (2007).
3.2

Our Alternatives to the Proposed Action

SD2 states: “The Lake Powell Coalition recommends that the Commission consider a
Water Conservation Alternative in the EIS. The Coalition recommends that the alternative
include increased water conservation, improved efficiency in Kane, Washington and Iron
counties: and the potential for augmenting local existing water sources.” SD2, p. 9. SD2
also states, however, that “we will consider and assess all reasonable alternatives to the
proposed project.” The Coalition’s viable alternative, proposed in our SD1 Comments, pp.
12-13 was rejected without serious review and should be reconsidered for study.
In both the Purpose and Need Statement for the EIS and the Water Needs Assessment,
conservation and water use efficiency measures must be included. We provided extensive
information in our initial scoping comments on measures implemented in other Southwestern
cities today, and conservation measures that could save extensive volumes of water in
Washington, Kane, and Iron Counties. Perhaps most importantly, as noted in detail under
Water Needs Assessment in Section VI, the need for the proposed action is flawed due to
incomplete and inaccurate data on per capita use by communities. The study plan must
address these shortcomings by more accurately reflecting the actual needs of the participants
and updating water use data.
Furthermore, the study plan arbitrarily drops consideration of alternatives that could
better comport with 40 C.F.R. § 1502.14 including, among other things, water conservation,
water reuse, land use planning strategies, and other mechanisms for providing water (or
reducing demand) that might equally well meet future water demands in a more economic
and sustainable manner.7
In conclusion, the Coalition requests that, in its Action Alternative, the Commission
include smart growth, water conservation, water reuse, and the potential for alternative water
supplies to meet future needs. This alternative should include:
Coalition’s Alternative to the Lake Powell Pipeline
1.

Reevaluation of the high growth rate projected by Governor Office Planning
and Budget’s (GOBP) population projections. Washington County experienced
exceptionally high rates of growth between 2000 and 2005, but given the
national economic downturn since SD1,these high rates of growth are not
likely to continue indefinitely. In developing its Purpose and Need, the

7

See Council on Environmental Quality (CEQ), “Forty Most Asked Questions Concerning CEQ’s NEPA
Regulations,” 46 Fed. Reg.18026 (1981).
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Commission should model several population growth rates and water demands.
See Section IV, WNA ES-3.1, ES-3.2, infra.

8

2.

Updated water use data for participant cities using water retail sales. Estimates
of water use for the participants are from various years, and include different
valuation methodologies. Future demand projections should be based on
updated levels of use. Using the correct per capita use would reduce demand
by a significant amount. See Section IV, WNA 2.3, infra.

3.

Consideration of reasonable water conservation measures. Reasonable water
conservation measures could provide the 59,000 AF of water by the year
2030.8 Other measures that could reduce demand include updating building
codes with plumbing and appliance standards. Using pricing to reduce water
demand is more cost-effective than implementing a non-price conservation
program. Investing in water infrastructure efficiency is also a cost effective
alternative.

4.

Reevaluation of water demand in a scenario that would reduce demand by
using a progressive, realistic conservation goal greater than 25%. See Section
IV, WNA ES-5.1.2, infra.

5.

Reevaluation of the potential yield of the Sand Hollow Reservoir. Sand Hollow
is a 50,000 AF reservoir, which has a 20,000 AF of drought reserve and
30,000 AF of active pool. UBWR only counts 7,500 AF of yield for culinary
water, but we suggest it could yield more water by 2060. See Section IV,
WNA 4.1.5.7, infra.

6.

Counting 50% (40,000 AF) of agricultural water converting to culinary use by
2060. UBWR is only counting 4,000 AF converting to culinary use by 2060.
In addition, treat agricultural water for culinary use. See Section IV, WNA
4.1.5.5, infra.

7.

Consideration of potential yield from the Sand Hollow Aquifer Storage Project.
Sand Hollow Aquifer Storage Project is now holding 70,000 AF of recharged
water, and gaining water every month, but UBWR only counts 8,000 AF by
2060. As the annual recharge increases the yield could increase in the future.
In its Capital Facilities Plan (2006), p. 50, WCWCD stated a yield of 15,000
AF would be possible. See Section IV, WNA 4.1.6.3, infra.

8.

A study of other reasonable future water supply projects, including:

See Coalition SD1 Comments, (July 7, 2008), e-Library no. 20080707-5206, p.29.
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a.

Capture and storage of Santa Clara river spring runoff by recharging of
the aquifer under Gunlock Reservoir.

b.

Development of an aquifer storage project above Snow Canyon area
wells.

c.

Capture of more of the Virgin River high flows that now go
downstream because of the limited size of the diversion pipe (which
only captures flows up to 150 CFS) by diverting high flows and piping
them to the proposed Sand Stone Reservoir near Leeds to recharge the
aquifer.

9.

Reduction of the WCWCD’s Level of Service of .89 AF to .45 AF per
residential unit for inside and outside use, which would cut water demand in
half. See Section IV, WNA 4.1.2, infra.

10.

Conversion of private wells to culinary use. The Coalition identified 18,000
AF of private wells that may be converted to culinary use by 2060. See
Coalition SD1 Comments, p. 27.

11.

Conversion of more existing private surface (900,000 AF) and underground
water rights (330,000 AF) to culinary use for future supplies. The UBWR
predicts none will convert to culinary use by 2060.

12.

Using smarter land use planning by including Vision Dixie principles on how
to grow. The way that we use land (the types of use and the level of intensity)
relates directly to water use, water supply, and water quality. By better
understanding land use changes, we will use less water and could plan to
accommodate future changes successfully. See www.visiondixie.org. In
addition, data from a smart growth initiative was considered in the Southern
Corridor Highway EIS, p. 6-1, and should be considered in the Pipeline’s EIS.

13.

Increases in participants’ capacity to treat, distribute, and reuse wastewater by
building new plants. WNA Table ES-8 predicts only 16,900 AF of waste
water will be available by 2060. However, WNA Table 6-1 states 54,500 AF
could be available by 2060.

14.

A yield given to Sand Hollow well expansion. See Section IV, WNA 4.1.5.3,

infra.
15.

A study of Navajo Sandstone Aquifer for possible development.
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16.

4.0

Elimination of dependence on the proposed Pipeline that is vulnerable to
drought and political conflict.

Scope of Cumulative Analysis and Resource Issues

SD2 states that “based on the information in the Pre-Application documents, we have
identified land use, water, wildlife, threatened and endangered species, riparian vegetation
and habitat, and socioeconomic resources as potentially cumulatively affected by construction
and operation of the Lake Powell Pipeline Project and other basin activities.” SD2, p. 25.
The Coalition is concerned that the analysis is too narrow and only considers the
direct impact of construction and operation of the Pipeline itself in the study plans. The
analysis must also consider the indirect and cumulative impacts created by the water supply
project.
One of the public’s major concerns from scoping was that the population growth
would diminish their quality of life. Therefore, population growth and its consequences on
the human and natural environment must be part of the analysis. Other federal agencies,
including the EPA and U.S. Fish & Wildlife Service have also asked that impacts of growth
be analyzed in the study plan. In addition, in its Dec. 28, 2007 letter, supra, the U.S.
Department of Interior stated that “other environmental issues requiring analysis” include
“growth inducing effects” and “long term effects such as human population growth.”
However, population growth as a result of this is “major water supply project”9 is not
adequately addressed in the study plan.
While SD2 acknowledges the need to address “issues related to reasonable foreseeable
population growth that would be associated with the proposed action and any other
alternatives addressed in the EIS,” it continues, “However, we note that population growth,
either with or without the proposed project in place, would have a myriad of impacts, both
positive and negative, on the local area. Predicting effects not associated with the proposed
project and alternatives are beyond the scope of the EIS.” See SD2, p.21.
The Coalition believes population growth and change of land use caused by the water
supply project should be addressed in a study plan. In order to fully assess the impacts of
the pipeline on population growth and land use, the EIS must present a “baseline” scenario
that provides an analysis of population growth and land use in the region if the pipeline is not
developed. Again, we recommend the EPA assist the Commission in the analysis.10

9

UBWR, PAD Vol. I, § 1.4 (General Information).

10

EPA, Comments on PAD, supra.
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“EPA stated in their scoping comments on SD1 that “while it may be true this area
would grow without this project, the impacts of this growth should be addressed in the
DEIS as either indirect or cumulative impacts. . . . The impacts of growth can be
analyzed by estimating the additional people, homes and /or cars, and their impacts
to: water quality; air quality (from additional driving); habitat, wildlife and plants;
infrastructure costs; and energy use. EPA would be happy to work with FERC on this
type of analysis.”11
The Coalition asserts the impact of population growth on the natural and human
environment must be included in the analysis to fully analyze those impacts in advance.
Based on our close review, the analysis planned for in the study plan thus far fails to satisfy
the requirements of The National Environmental Policy Act (NEPA). These include:
•

42 U.S.C. § 4331(a). “The Congress, recognizes the profound impact of
man’s activity on the interrelations of all components of the natural
environment, particularly the profound influences of population growth [and]
high-density urbanization.”

•

40 C.F.R. §1502.16(g). The EIS section on environmental consequences must
include discussions of “[u]rban quality, historic and cultural resources, and the
design of the built environment, including the reuse and conservation potential
of various alternatives and mitigation measures.”

•

40 C.F.R. §1508.8. Three types of impacts should be studied in an EIS:
direct, indirect, and cumulative. 12 Direct impacts are those that “are caused
by the action and occur at the same time and place.”13 Indirect effects are
those “which are caused by the action and are later in time or farther removed
in distance, but are still reasonably foreseeable.”14 They may include
“…growth inducing effects and other effects related to induced changes in the
pattern of land use, population density or growth rate, and related effects on
air and water and other natural systems, including ecosystems.”15 A cumulative
impact is “the impact on the environment which results from the incremental
impact of the action when added to other past, present, and reasonably
foreseeable future actions . . . . Cumulative impacts can result from

11

Id.

12

Id. at § 1508.25(c); see also id. at §§ 1508.7, 1508.8.

13

Id. at § 1508.8(a).

14

Id. at § 1508.8(b).

15

Id.
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individually minor but collectively significant actions taking place over a
period of time.:16
•

40 C.F.R. § 1508.14. "Human environment shall be interpreted
comprehensively to include the natural and physical environment and
the relationship of people with that environment. . . . This means that
economic or social effects are not intended by themselves to require
preparation of an environmental impact statement. When an
environmental impact statement is prepared and economic or social and
natural or physical environmental effects are interrelated, then the
environmental impact statement will discuss all of these effects on the
human environment.”

In addition, we disagree with the Commission’s decision not to analyze the cumulative
effects of the proposed Pipeline on water supplies throughout the Colorado River basin.
Specifically, the study plan must include a detailed analysis of potential cumulative impacts
due to other water development projects currently planned including (but not limited to)
projects in the Upper Basin such as the Navajo-Gallup pipeline, the Million pipeline, and the
Yampa pumpback project; and projects in the Lower Basin such as the Drop 2 Storage
Reservoir.
4.1.1 Geographic Scope
SD2 states that “[f]or land use and socioeconomics, we will consider cumulative
effects to include areas that could potentially receive Colorado River water from the proposed
project or alternative water supplies considered in the EIS.” SD2, p. 26. However, this
objective is not in a study plan and request that the study plan be updated to reflect this goal.
4.2.2 Water Resources
SD2 states that it will consider “[e]ffects of any reasonably foreseeable effects of
building the project and alternatives, such as related changes in land use, population density,
or population growth, on surface water quality, including nutrient loading, pollutant runoff,
and sediment loading.” SD2, p. 28. However, the complete objective is not in the study
plan and we request that the study plan is updated to reflect this goal.

16

Id. at § 1508.7. See also Neighbors of Cuddy Mountain v. U.S. Forest Serv., 137 F.3d 1372, 1379 (9th Cir.
1998) (with respect to a cumulative impacts analysis, an agency must provide “some quantified or detailed
information” because “[w]ithout such information, neither courts nor the public . . . can be assured that the [agency]
provided the hard look that it is required to provide.”).
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4.2.5 Threatened and Endangered Species
SD2 states that it will consider “[e]ffects of project induced land development,
urbanization, and population growth on surface water quality, including nutrient loading,
pollutant runoff and sediment loading, wildlife populations and their habitat and threatened
and endangered species.” SD2, p. 31. However, this entire objective is not in the study plan
and we request that the study plan is updated to reflect this goal.

II.
REPLIES TO UBWR’S RESPONSES TO STUDY REQUESTS
In PSP Attachment B, UBWR provides it “Response to Study Requests.” Our replies
track the title and outline number in the Response for each section for which we have a
comment.
1.

Coalition’s Request for an Alternative
Alternative Water Supply Sources Study
UBWR responds:
“The Coalition requests a study to identify potential alternative sources of water
supply for the portions of Kane, Washington, and Iron Counties proposed to be served
by the [Project] over the license term. In brief, the Coalition proposes a consensusbased review of potential, alternative local water sources, development of multiple
parameters to assess the possible viability of potential alternatives, field studies to
collect data to better evaluate the preliminary viability determinations, and a consensus
based report on the results. UBWR agrees that this issue needs to be addressed, but,
as explained below, submits that the record in this regard is already nearly complete,
so the requested study is not necessary.”

UBWR, PSP Attachment B, p. 1.
We disagree that the record with regard to alternative water supply sources is near
complete. Based on our close review of the Water Needs Assessment, it does not include all
the possible water sources that could be developed in the future. Rather, it focuses on a
narrow scope of the WCWCD and municipal supplies and excludes private water rights and
augmenting of local water supplies. For the Commission to make an informed decision on
the validity of the participants’ need for water, it must have adequate information regarding
water rights and storage. See Section IV, WNA 6, infra.
Further, UBWR’s assumptions regarding future demand for water supply do not
appear to be reliable. UBWR assumes that Washington County has developed culinary water
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supplies of 83,91017 AF today, and only has future supplies of 11,000 AF of culinary and
14,100 AF of secondary water to develop by 2060. This does not seem creditable with
332,760 AF of private underground and 900,000 AF of surface water rights (which includes
cities’, agencies’ and private water rights) in the County. The study plan must
comprehensively assess the volume of water rights available in the County that could be
developed in the future. An assumption could be made that a certain percentage could
convert to culinary use for by 2060. See Section I, section 3.2, supra.
UBWR further responds: “The Coalition is free to identify any alleged deficiencies in
the information existing and to be gathered, and to offer its own comparative evaluation of
the Project and potential alternative water sources.” Id., pp. 2-3. We disagree with
UBWR’s attempt to place the burden of environmental studies on the Coalition. We
previously provided details on water alternatives that should be studied as they potentially
could be impacted by the Project. See Coalition Comments SD1, p. 13 and pp. 55-66. In
the absence of definitive data that the project will not have potential impacts on water supply,
the burden of study is on UBWR as the discretionary permit applicant to determine the extent
of potential effects.
We reiterate our request for an Alternative Water Supply Sources Study as described
in our SD1 Comments at pp. 52-57.
3.

Coalition’s Request for Climate Change
Change Study

In PSP Attachment B, UBWR states: “The Coalition . . . makes no effort to explain
how a climate change-related reduction in water availability for the project would be related
to implementation of Interim Guidelines.”
In the Interim Guidelines for Colorado River Interim Guidelines for Lower Basin
Shortages and Coordinated Operations for Lakes Powell and Mead, U.S. Bureau of
Reclamation (2007) the U.S. Bureau of Reclamation (BOR) states: “acknowledging the
potential for impacts due to climate change and increased hydrologic variability, the Secretary
proposes that these guidelines be interim in duration and extend through 2026.”18 Thus the
implementation of the Interim Guidelines are linked to the impact of climate change on the
Colorado River, and are subject to re-consultation by the Secretary of Interior as new
information becomes available.
UBWR suggests that the Commission should rely on modeling done for the Interim
Guidelines for information on the hydrologic impacts of the Lake Powell Pipeline. However,
17

WNA, Chart ES-8, p.19.

18
Bureau of Reclamation, Interim Guidelines for Colorado River Interim Guidelines for Lower Basin
Shortages and Coordinated Operations for Lakes Powell and Mead, p. ES-24 (“Climate Change

Considerations”).
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the modeling for the EIS did not include rules for an Upper Basin Compact call. Given that
the Lake Powell Pipeline is a major new diversion of water in the Upper Basin, with a
priority date of 1959 that places it junior to many other Upper and Lower Basin water rights,
it could likely be subject to shortage in a compact call.
When new modeling that includes climate change is completed it will show more
accurately the impacts of the Lake Powell Pipeline withdrawals on existing senior water
rights holders. It is essential that project participants and decision makers have a complete
analysis of the reliability of pipeline supplies.
UBWR incorrectly assumed the Coalition was not asking for something more than the
current CRSS model.19 See Coalition’s Comments re Climate Change Study Plan Request
in, Level of Effort and Cost, infra, see also SD1 Comments, pp. 45, 64. The model should
develop paleo-hydrology, include climate change hydrology, and represent the Colorado
River Compact. We explain these same concerns about CRSS model in our comments on
UBWR’s Study Plan 19: Climate Change, see Section V., Coalition Comments re PSP, infra.

III.
REPLIES TO UBWR’S RESPONSE TO QUESTIONS AND COMMENTS REGARDING
REGARDING
COLORADO RIVER WATER SUPPLY AND OPERATION OF LAKE POWELL
In PSP Attachment C, UBWR responds to comments regarding Colorado River water
supply. We reply to certain responses.
Longevity of Water Supply
Comment: What is the longevity of the water supply from Lake Powell since the lake
is silting up?
UBWR’s
UBWR’s Response:
Response: “In December 1986 the U.S. Department of Interior, Bureau of
Reclamation completed a report titled, "1986 LAKE POWELL SURVEY," which presented the
results of the 1986 Lake Powell sedimentation survey. This was the first survey of the lake
since it began filling in March 1963. The purposes of the report were to document the present
water storage capacity, loss of storage capacity by sedimentation and the rate of sediment
deposition. The average rate of sediment deposition since closure of the dam and September
1986 (23.5 years) was 36,946 acre-feet per year. The annual rate of sediment deposition is
approximately 43 percent of the original estimate of 85,400 acre-feet per year. Assuming the
rate of sedimentation remains constant Lake Powell has a useful life of hundreds of years.” PSP,
Attachment C, p. 1.

19

See PSP Attachment B, p. 8.
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Coalition Response:
Response: Given the variation in flow rate exhibited since the 1986 Lake
Powell sedimentation survey the conclusions reached by it are no longer valid. While sediment
deposition rate will decrease as flow decreases other factors come into play. A Duke Universityled study published in the peer-reviewed journal Geology in November 2008 found that
“diminished river flows crossing existing deltas became so choked with sediment that
periodically they entered the lake essentially as submarine avalanches, carrying much of the
sediment deep into the lake. While this re-deposition will increase the net total capacity of
the reservoir it will also greatly accelerate the sedimentation rate at the bottom of the
reservoir (~22 yr river input) drastically decreasing the time before sediment buildup will
reach the level of the river outlet works 237 feet above river level, rendering it unsafe in the
occurrence of an earthquake or flood.”20 This will require expensive modifications to keep
the dam operating. This study plan must address this issue, which could have a major impact
on the viability of the proposed pipeline. The study plan needs to provide for a full analysis
of his eventuality and its possible impacts on the proposed Pipeline project.
Impact on Lower River Flows
Comment: What effects will the LPPP have on the Colorado River drainage all the way
to Mexico?
UBWR’s
UBWR’s Response:
Response: “The ‘Law of the River,’ including the Colorado River Compacts
and the recently adopted Colorado River Interim Guidelines for Lower Basin Shortages and
Coordinated Operations for Lake Powell and Mead, require and prescribe the release volume of
water from Lake Powell. The release volumes from Lake Powell are set based upon the above
documents regardless of the development of the LPPP or any other Upper Basin project. The
effects of the LPPP depletions on the Lower Colorado River Basin will be immeasurable.”
PSP, Attachment C, p. 2.
Coalition’s Resp
Response: “With the occurrence of drought, various ambiguities and
uncertainties no doubt would surface to challenge the Law of the River. Not securely in
place are the necessary legal and institutional mechanisms to interpret the priories, define
various options and devise strategies for dealing with drought.”21
While the hydrologic modeling for the Interim Guidelines did include a hypothetical
Upper Basin development schedule, as submitted by the Upper Colorado River Basin
Commission, it did not analyze the specific impact of the Lake Powell Pipeline with respect
to the date planned for its development or the volume of water it would divert. The impact
20

Lincoln Pratson et al., “Drought And Sediment Shift Lead To Increase In Lake Powell's Capacity To Hold
Water,” Geology (2008), available at http://www.gsajournals.org/perlserv/?request=getdocument&doi=10.1130%2FG24733A.1.
21

Joe Gelt. “Sharing Colorado River Water: History, Public Policy and the Colorado River Compact.”
Arroyo, Vol. 10 No. 1 (August 1997), available at http://ag.arizona.edu/AZWATER/arroyo/101comm.html
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of a new 100,000 acre-foot diversion in the near term will be indisputably significant, and
should be assessed independently. Of particular interest is the frequency of flows in the
limitrophe reach of the Colorado River in Arizona. This reach of the Colorado River
depends on flows in excess of Mexico’s treaty deliveries. For the past several decades these
flows have occurred with regular frequency due to floods on both the Colorado and Gila
Rivers. The study plan should quantify the probability of flows to the limitrophe reach in
Arizona both with and without the project. See Section V, Study Plan 19.
Federal Reserved Water Rights
Comment: What effects will the LPP project have on federal reserved water rights, the
1944 Treaty with Mexico, Lower Colorado River Basin States and delivery of water to Native
American Tribes and the Colorado River Delta?
UBWR’s Response: “The obligations to the Republic of Mexico, the Lower Basin
States and Native American tribes will not be affected by the LPPP. Utah and the other Upper
Division States will continue to meet their obligations under the ‘Law of the River:’
Development of Utah's compact allocation is fully intended by the ‘Law of the River,’ and Utah
can use its allocation for the LPPP or other projects and still fully comply with its legal
obligations.” PSP, Attachment C, p. 2.
Coalition’s Response: “Recognizing the likelihood of a Colorado River treaty with
Mexico the compact designed that water for that country would come from unallocated
‘surpluses’ then thought to be available. Upper and Lower Basin states would equally make
up any resulting ‘deficiency.’ A 1944 U.S.-Mexico Treaty allocated 1.5 million AF of
Colorado River water to Mexico. In the absence of surpluses, it would seem that Upper and
Lower Basin states, according to the compact, must each provide 750,000 AF for Mexican
use.”22 “The delivery obligation to Mexico is legally binding even during severe, sustained
drought.”23 A settlement with Mexico will come during the lifetime of the Pipeline;
therefore the Treaty with Mexico should be addressed in the study plan.
We disagree with UBWR that the Law of River and the Interim Guidelines will
protect the water for Pipeline in a time of sustained drought conditions. Thus, the UBWR’s
responses do not answer the questions. The risks of drought to the water supply for the
Pipeline are of great concern to stakeholders and need to be analyzed in a study plan. David
H. Getches, in “Law of the Colorado River: Coping with Severe Sustained Drought,” writes:

22

Id.

23

Lawrence J. MacDonnell et al., “The Law of the Colorado River: Coping with Severe Sustained Drought.”
Water Resources Bulletin, Vol. 31 No. 5 (Oct. 1995), available at
http://www.hydrosphere.com/publications/ssd/TheLawofTheColoradoRiver.pdf
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“The Law of the River creates certain priorities in drought…. and there may be
serious environmental consequences and related legal restraints on how the water is
used in times of shortage. The Law of the River effectively shifts the burden of the
consequences of sever, sustained drought, to Arizona and ultimately to the Upper
Basin. The amount actually available for use depends on available supplies and
quantities in storage. Utah’s allocation is 23 percent of storage. Shortages begin to
arise in some states as annual flows decline below 14 million acre feet. In anticipation
of possible shortages, the 1948 Compact established the Upper Colorado River
Commission (“Commission”) and empowered the Commission to order curtailments
of consumptive uses in the Upper Basin as required to meet downstream delivery
obligations.”24
A discussion of reduced flows for the Pipeline and a possible compact call must be included
in the study plan analysis.
Moreover, regardless of the impact of the Pipeline on the ability of the Upper Basin
states to meet compact deliveries, the project will have impacts on Lower Basin shortages.
The study plan should identify the impact of the Pipeline on Lower Basin water deliveries,
notwithstanding legal obligations.
LongLong-term Depletion in Compact Hydrology
Comment
Comment:
ent: Annual depletion of LPPP is significant and will affect the seven states
dependent on the Colorado River. The project will affect the entire geographic region of the
West and will cause broader regional impacts.
UBWR’s Response:
Response: “The Colorado River Compact, Upper Colorado River Basin
Compact, the Colorado River Storage Project Act and other elements of the ‘Law of the River’
contemplate development and use of each of the seven Colorado River Basin States
apportionments. The study plan does not specifically address annual depletion in Lake Powell,
since the project develops Utah's Colorado River apportionment as intended in the ‘Law of the
River’ and the annual depletion is not significant, 1/240t' of the capacity of Lake Powell.” PSP,
Attachment C, pp. 2-3.
Coalition’s Response:
Response: In “most scenarios of Colorado River at Lees Ferry (which
separates the upper from the lower basin) indicate that, within 20 years, discharge may be
insufficient to meet current consumptive water resource demands. The recent experience
illustrates that ‘critical’ conditions already exist in the basin. Climate variability and change,
together with increasing development pressures, will result in drought impacts that are
beyond the institutional experience in the region and will exacerbate conflicts among water

24

Id.

Lake Powell Pipeline Coalition’s Comments on SD2 and PSP
UBWR,
UBWR, Lake
Lake Powell Pipeline Project (P(P-12966)

-17-

6504

users.”25 Therefore, due to reduction in flows of the Colorado River, the seven Basin States
and broader impacts must be included in a study plan.
In March 2007, Don Ostler, Executive Director of the Upper Colorado River
Commission, addressed the consequences of the Upper Basin’s plans to develop its full
compact apportionment of water. He discussed the reality that the river was over
apportioned in 1922 and that “no upper basin states are blindly developing water without
looking at what is available.”26 He raised the questions of “planning on an even smaller
supply, addressing global warming and the issue of over-development in the Lower Basin.”
He concluded his presentation with the question, “What happens when the Upper Basin
develops their full share?” He believes it will be less likely that Lake Powell will equalize or
spill high flows to Lower Basin, and more likely that legal conflict will break out between
basin states. 27
Impacts of Downstream Fish Communities
Comment:
omment: An assessment is needed to describe potential impacts on the fish community
in Lake Powell and native and endangered species downstream of Glen Canyon Dam that may
result from construction and operation of LPPP.
UBWR’s Response:
Response: “The small impact of the withdrawals by the LPPP on the Lake
elevation should have no measurable impact on the fish community in the Lake. Upper Basin
precipitation will play a much larger role in the elevation and supply of water in Lake Powell.
“The releases required by the ‘Law of the River’ will still be made from Lake Powell
after the LPPP is operational, so the LPPP should have no impact on native and endangered
species below the dam. The Bureau of Reclamation's Colorado River Interim Guidelines for
Lower Basin Shortage and Coordinated Operations EIS includes the LPPP depletions, and the
U.S. Fish and Wildlife Service's December 12; 2007 Biological Opinion for that EIS
concluded that it was not likely to jeopardize the continued existence of the endangered species
downstream of Glen Canyon Dam.”
Coalition’s Response: “The requirements of the Endangered Species Act may impose
the most noticeable constraints in allocating water during the shortages that would arise in the
event of a severe sustained drought. Moreover, virtually the entire Colorado River has been
25
Intergovernmental Panel on Climate Change, Climate Change and Water ( June 2008), p.105, available at
http://www.scribd.com/doc/5065346/climatechangewateren.
26

Don Ostler, "Upper Basin Plans to Develop its Full Compact Apportionment of Water. What are the
Consequences?" (University of Utah) (Mar 24, 2007), available at http://www.law.utah.edu/media/showmedia.asp?MediaID=180&TypeID=4.
27

Id.
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designated as “critical habitat’ for one or more of the endangered fish species. During a
prolonged drought, it is probable that the Sectary of the Interior would have to take account
of the flow-related needs of the fishes as well as consumptive use commitments under the
Law of the River.”28 Thus, a study plan must address how Endangered Species will be
protected during drought.

IV.
COMMENTS ON PHASE 1 WATER NEEDS ASSESSMENT
ASSESSMENT
The Coalition hereby provides comments on the Lake Powell Pipeline Study Water
Needs Assessment Phase 1 Report (Aug. 19, 2008) (WNA). The WNA is integral to
evaluating the need for the project as water delivery and supply to water users in southwest
Utah is one of the primary purposes of the proposed Project. Our comments track the title
and outline number in these documents for each section where we have a comment.
ESES-1. Introduction
One purpose of the WNA is to
“Determine the validity of the participants’
(Water Districts) requests based on estimates of
future supplies and demands.” WNA, p. 1.
Based on our review of the WNA, we are
concerned that it does not provide sufficient
detail and may be based on inaccurate
assumptions. We do not believe the WNA
provides adequate factual basis for the PSP.
ESES-3.1.
3.1. Population Projections
The WNA provides: “A range of
population projections was determined for each
of the Districts based on population projections
data from the GOPB.” WNA, p. 6. We
disagree with the population projections.
Due to the economic downturn,
population growth will not be as robust as
projected by the GOPB’s model in Table ES-1
which projects an annual growth rate of 5.59%
from 2005-2010 and 5.10% from 2010-2020.
These growth rates need to be re-evaluated to be
28

MacDonnell et al. 2005, supra.
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Chart A
Washington County
Building Permits Issued (1)

Year
2000
2001
2002
2003
2004
2005
2006
2007
2008

Single Family
1241
1561
1887
2262
2901
3479
1845
1422
478 YTD
October

Washington County Existing
Home Sales (1)
2007
6095
2008
2238 YTD
October
(1)

Data from Southern Utah Title
Company
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more reasonable before the study plans precede. The study plan must consider the number of
building permits as a measure of actual growth because they accurately reflect the need for
new water hookups.
Chart A provides actual building permit information taken from Southern Utah Title
Company in St. George. These data differ from the projections in the WNA. The GOBP
estimates that about 10,000 plus people are moving here every year. However, the majority
of these people are buying an existing home, not a new home. See chart A on Home Sales.
We request that different growth scenarios be used. More information on building permits
can be found in the Strategic Planning Group Study Washington County 2035 Housing Study,
p. III-5. 29
ESES-3.2.
3.2. Per Capita
Capita Water Use
The WNA estimates current and future per capita water use rates. See Section IV,
WNA, p.6. We disagree with how these rates were determined.
Averaging all the rural agricultural communities’ secondary water use to get the per
capita water use rate distorts the need for water. Based on our review, it appears a
significant amount of irrigation water is included in per capita use.
Based on our review of the WNA, Table ES-2, p.7, estimating the culinary water use
of 276 gallons per person per day (gpcd) for Washington County and adding more secondary
use of 53.3 gpcd for a total of 328.3 gpcd inflates the water demand. The current information
lacks detail on how the numbers were derived. As stated below, actual current retail water
sale data needs to be collected to reflect current use.
ESES-5.1.2.
5.1.2. Conservation Savings
The WNA estimates the progress of the conservation program in Washington County.
WNA, p. 15. We are concerned that the UBWR’s 25% water conservation goal, as stated in
the WNA, should be increased and different scenarios should be used to show how demand is
reduced with conservation. While it is understood Southern Utah is hotter and dryer than the
cities evaluated in the WNA – St. George, Washington, Santa Clara, Ivins, Hurricane and La
Verkin – these cities are good examples of water conservation potential in Utah. Numerous
water providers throughout the state have also adopted the states goal of 25% by 2050, and
many have nearly attained those savings today. They include:
•

29

The Jordan Valley Water Conservancy District provides water to the cities of
West Jordan, South Jordan, Sandy, Midvale, Riverton and South Salt Lake as
well as numerous irrigation districts, committed to reduce use by 25% from

Available at www.visiondixie.org.
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2000 levels by 2025.30 As of 2004, the Jordan Valley Water Conservancy
District already had seen a 20 percent reduction, lowering their per capita
water use from 250 to 207 gpcd in only four years.31
•

” Data compiled by the Division of water Resources indicate daily per capita
water consumption in Salt Lake City dropped from 250 gallons to 208 gallons,
a decrease of 17 percent. Similarly, daily per capita water consumptions in the
Logan area dropped from 248 gallons in 1998 to 200 gallons in 2003, a
decrease of 19 percent. The Ogden-Clearfield area is also experiencing a drop
in water use, with daily per capita consumption dropping from 189 gallons to
153 gallons from 2001 to 2003.”32

•

Salt Lake City’s LEED Program aims for Sustainable Urban Growth.. As an
exemplar western city poised on the edge of a desert, Salt Lake City can show
the way for others to sustain urban growth by utilizing water resources wisely,
both indoors and outdoors, to promote a healthy, sustainable ecosystem and
economy. Salt Lake City has established ambitious water efficiency and
pollution prevention goals including: Reduce per capita water use from 2000 yr
levels (232 gpcd) by 25 percent by the year 2010 (188 gpcd) while reducing
energy demands and pollution and, concurrently, promoting biodiversity. In
this way, Salt Lake City hopes to reduce the need for additional water supplies
to accommodate growth in the region. 33

We believe that the WNA underestimates current water conservation savings in
Washington County. For example, “St George City, which is the largest city in the county
had an estimated population in December 2007 of 83,364. If the population counted second
homes, the population served increases to 102,234. Per capita water use for all residential
water use was approximately 243 gpcd. If second homes were included, water use drops to
198 gpcd. In 2002 the average monthly water use was 23,891 gpd. In 2007 the average
water use was 18,685 gpd, a drop of approximately 27%.”34 UBRW could use St George
City’s Water Conservation Plan on conservation water savings to calculate water conservation
for the next 50 years. The Utah State Intuitional Trust Lands (SITLA) is one of the largest
30

31

Jordan Valley Water Conservancy District, 2004-2005 Summary of Operations (date), p. 49.
Id.

32

University of Utah, “Water Use and Residential Rate Structures in the Intermountain West .” Utah
Economic and Business Review (March/April 2005).
33

“Salt Lake City LEED Program Aims for Sustainable Urban Growth.” Water Wiser Newsletter (Oct.
2004). Available at: http://www.awwa.org/waterwiser/watch/index.cfm?ArticleID=365&navItemNumber=3348.
34

City of St. George, Water Conservation Plan Update (January 2008), p. 3.
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developers of mixed use communities in the County. Coral Canyon and Sienna Hills
residential communities both of which use much less water than the county average. These
communities could be used to demonstrate achievable water conservation savings. Sienna
Hills development has smaller lots, mandates open spaces, natural vegetation, limits the
amount of lawns, requires drought tolerant plants, and limits the amount of land that can be
landscaped. In addition, SITLA will develop 10,000 acres called the south block which is
state land south of St. George. Data from a smart growth initiative for the south block was
considered in the Southern Corridor Highway EIS (p. 6-1) and should be considered in the
Pipeline’s EIS.35
Further, in Washington County the median lot sizes have decreased from 10,000
square feet in 1990 to about 8,500 square feet in 2005.36 In St George the average is seven
homes per acre.37 The smaller lots use less water; the trend toward smaller lot sizes should
also be considered in the analysis for the WNA.
Lastly, the WNA uses Boyle report assumptions which do not account for price
elasticity, i.e. water demand does not respond to changes in water prices. Changes in water
prices result, in this case, from the development on new supply sources in Washington
County.
Increased prices can affect demand: “Using pricing to manage water demand is more
cost-effective than implementing non-price conservation program. The gains from using
prices as an incentive for conservation come from allowing households to respond to
increased water prices in the manner of their choice, rather than by installing a particular
technology or reducing particular uses, as prescribed by non-price approached. Price-based
approached also have important advantages in terms of monitoring and enforcement.”38
Public opinion supports water conservation in Washington County. The polls include
the following:
•

WCWCD hired VanGuard Media in 2008 to do a survey to gage public
opinion on the Pipeline and found high favorability for water conservation and
a preference for tiered pricing.

35

Utah Dept. of Transportation, Southern Corridor Highway Environmental Impact Statement (Oct. 2005).
Available at http://www.udot.utah.gov/sc/.
36

Washington County, 2035 Housing Study (2007), p. IV -2, available at www.visiondixie.org

37

UDOT, Southern Corridor EIS, supra, Chapter 6.

38

Olmstead, Comparing Price and Non-price Approaches to Urban water Conservation (Sept. 2008), p.18.
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•

Vision Dixie principles are being adopted by all the communities in the county.
Principle 2 is water conservation, which was a high priority in Vision Dixie
public polling survey results. The Vision Dixie principle states: “We all need
to take actions to use less water.” 39 It continues:“Water conservation can have
a positive impact on economic development. There are many businesses and
individuals that will be attracted to this area because we are managing our
resources wisely.”40

•

“Conservation pricing is an important component of any effective demand
management program and should be utilized in any community that is seeking
new sources of water. In fact, in a recent poll by the American Water Works
Association, responders stated that conservation oriented rates, or
consumption-based rates, were the best individual mechanism to get customers
to use less water (Table 6).”41
Table 1
Results
Results of AWWA Quick Poll42

Public awareness campaigns
Rebates on water-efficient fixtures, appliances

10%
7%
35%

Consumption-based rates
Voluntary use restrictions

2%
5%

Mandatory use restrictions

41%

All of the above

Additionally, the municipalities that have the most effective conservation
oriented rates, i.e. structures that clearly communicate the more you use the more it will cost
per unit, are the communities who provide an initial block of water at a low and affordable
rate, but increase rates noticeably from one block to the next.
ESES-6.4.
6.4. No Action alternative
The WNA states: “The supply and demand for the No Action Alternative is shown in
Figure ES-14. Demand would be met up to 2020, but there would be a shortage of
39

Vision Dixie, 2035 Land Use & Transportation Vision (2007), p.14, 25 at www.visiondixie.org.

40

Id

41

American Water Works Association, “Results of Survey: What’s the best way to get customers to use less
water?” Available at http://www.awwa.org/QuickPollResults.cfm?itemnumber=1663.
42

Id.
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approximately 145,200 ac-ft per year by end of the planning period (2060).” WNA, p. 25.
We disagree with the WNA’s assessment of the consequences under the No Action
Alternative.
The assumptions that there will be a water shortage of 145,200 acre feet in 2060 is
skewed by assuming a very high population rate and distorted per capita use rates. The
Coalition has provided options to augment other local water supplies not counted by UBWR
and provide solutions to reducing water demand. See Section I, section 3.2, supra.
Stating that there will be water shortages that will limit economic development is
unfounded in fact and should be deleted from this alternative.
2.3.
2.3.

Methodology

The WNA states, “Various methods are used by cities throughout the United States to
calculate per capita water use.” WNA, p. 2-11. As described below, we disagree with some
of the assumptions and methods used to calculate water use.
The WNA states “agricultural water use was not to be used” in per capita use.
WNA, p. 2-12. However, Table 17, Secondary water use chart in the DWR 2008 report
shows that a significant amount of agricultural water from irrigation companies is included.
This has to be redone using updated retail sales information to make sure agricultural
irrigation water is not included in the rate.
Furthermore, a review of earlier DWR water use reports reveals that secondary use
has not increased although population growth has doubled. The level of secondary water use
of 7, 445.543 acre feet 2005 in the WNA has actually gone down over the years. The reports
are summarized in the table below.

43

DWR 2008 report, p. 42, Table 17.
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Secondary Water Use
Use Estimates DWR
Acre
feet
11,170

Year Reference

10,587

9,770.3

1998 Boyle Engineering Corporation ,Water Supply Needs for Washington and
Kane Counties & Lake Powell Pipeline Study, p.21-22. December 1998,
Table 2.3. 44
1998 1998 DWR M & I report, p. x, table II Washington County

7,818.6
7,445.5

2002 DWR 2002 report p. 42 Table 17
2005 DWR 2008 report p. 42 Table 17

1990 Utah State Water Plan Kanab/Creek/Virgin River Basin , August 1993,on
p. 9-24, Table 9-8, also includes part of Kane County to Johnson Wash

This information indicates secondary water does not increase with population growth.
Thus, it is not justified to add 52 gpcd of secondary use in per capita use for 50 years,
because it distorts the need for water.45 Secondary use is also seasonal, and not used 365
days a year.
Secondary systems that are not metered should be reevaluated because they are the
irrigation water shares that have been turned over to the cities due to changing from flood
irrigation to a pressurized system. Basing estimates solely on water rights and making
assumptions based on unmetered water skews the per capita use rate.
Using Division of Water Resources (2008) estimate (see Table 16, p. 41) for gallons
per capita per day isn’t realistic because DWR is comparing the small agricultural
communities that push up the figures for gallons per person per day. Another option could be
to use the cities in the urban core that are served by the WCWCD and get updated
information, making sure to separate out agricultural water, and use the average (gpcd) of
those cities to more accurately assess the need for the Pipeline.
WNA states “per capita water use data were determined by dividing total water use by
the permanent population (i.e. non-permanent resident population was not included in the
calculation of per capita water use).” WNA, p. 3-12. If non-residents, which are 25% of

44

Boyle Engineering, Corporation Water Supply Needs for Washington and Kane Counties & Lake Powell
Pipeline Study (1998), pp. 21-22, available at http://wcwcd.state.ut.us/Plans,%20Studies%20&%20Reports.htm.
Table 2.3, p. 21, shows the secondary use is from the irrigation companies. The report includes this use in per capita
use, although UBWR states agricultural water is deleted from per capita use.
45

See Lake Powell Pipeline Study, Water Needs Assessment, Phase 1 Report, Final Draft (Aug. 2008)
(WNA), p. 3-12, Table 3-10, available at http://www.water.utah.gov/lakepowellpipeline/projectupdates/default.asp
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the population, are not counted that also inflates the per capita use. Non- residents should be
counted in another scenario.
The assumptions of the Boyle report need to be reevaluated in the WNA used to
predict water demand. “The Boyle report aggregated all classes of water; it assumed that
these sectors will grow in direct proportion to population growth. This is not the casecommercial and industrial water use typically grows at a slower rate than population. Boyle
Report’s assumption that secondary water use will increase with population is particularly
suspect. Secondary water is an artifact of low-density residential development into
agricultural area.” Defects of Boyle report study are identified in Hydrosphere Resource
Consultants, Review of Water Supply Needs in Washington County, Utah (2000) p. 5.46
New methodologies need to be developed to more accurately reflect water need in the
future in the WNA. UBWR should set a standard way of counting per capita use using water
retail sales so it can accurately be measured and compared.
2.6.
2.6. Existing Water Supplies
The WNA addresses the concept of demand hardening:
“As per capita water use is reduced, the ability to use demand management as a
drought protection strategy is also reduced. The decrease in flexibility of per capita
water use is referred to as ‘demand hardening.’ It is important that reliable yield
estimates for the Districts are not overestimated because of demand hardening that
will occur in the future as additional conservation measures are enacted.”
WNA, p. 2-14. The WNA uses demand hardening as a justification for not implementing
long term drought measures. The concept of demand hardening is defined as follows: “By
saving water, long-term conservation can also reduce the water savings potential for shortterm demand management strategies during water shortages.”47 While demand hardening can
be a concern, much research has been done in recent years on the topic and according to the
Colorado’s Statewide Water Supply Initiative (SWSI) phase II report demand hardening is
only a concern “during a water shortage if conserved water is used to serve new
customers.”48

46

Available at http://www.citizensfordixie.org/images/pdf/hydrosphere_original_water_supply_report.pdf.

47

J.E. Flory et al., Long-term Water Conservation and Shortage Management Practices: Planning that
Includes Demand Hardening, prepared for California Urban Water Agencies (1994).
48

Colorado SWSI Phase II Report (Nov. 2007), § 2.3.2 at 2-11, available at
http://www.cdm.com/NR/rdonlyres/0ED27922-DFB9-431F-A9DF4328B0CE3FC4/0/ColoradoStatewideWaterSupplyInitiative.pdf.

Lake Powell Pipeline Coalition’s Comments on SD2 and PSP
UBWR,
UBWR, Lake
Lake Powell Pipeline Project (P(P-12966)

-26-

6504

•

Customers who have reduced their demand through technological changes or
who join a system as efficient users (such as new customers) can still achieve
behavioral reductions during a shortage.49

•

By modeling the demand impacts of long-term conservation programs on
current customers, and the potential for drought curtailment in new and
existing customers, it is possible for water providers to determine what
portion of achieved conservation savings should be held to maintain (or
improve) system reliability and what portion can be used to serve new
customers.50

Additionally, encouraging wasteful use is not good policy and is in fact inconsistent with state
and federal law.
3.1.4.
3.1.4.

Tourism Population

The WNA evaluates water use by the tourist population. See Section IV, WNA, pp.
3-11, Table 3-8. It estimates an annual average of 16,013,000 tourist visits to Washington
County. See id. It does not describe the basis for this number, and thus the estimate cannot
be verified. Alpha Engineering’s assumption that a motel visit uses 150 gallons per day (gpd)
is not valid. In a chart of per capita use, the WNA estimated water use of 70 gpd for a
person in a house.51 Thus, an estimate of 150 gpd for a person who stays in a motel room
only for the night is not valid.
4.1.2.
4.1.2. WCWCD Regional Water Supply Agreement
The WNA states:
“WCWCD has executed a Regional Water Supply Agreement (RWSA) with five
municipalities in Washington County, beginning with the City of St. George, effective
April 23, 2006, and followed in 2006 by Washington, Ivins, Hurricane and LaVerkin.
Toquerville has approved its execution and other municipalities are likely to follow.
The RWSA is the vehicle by which WCWCD will provide water throughout the
county in the future.… [¶] “The RWSA operate under a new approach in contrast to
the typical take or pay contracts traditionally relied upon by the District. Capital costs
for water development are paid for largely by new growth in the form of impact
fees.”

49

Id., p. 2-11.

50

Id., p. 2-12.

51

WNA, p. 3-12, Table 3-10.
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WNA, p. 4-2. The WNA further provides: “The impact fees are structured to provide for a
baseline amount of water, set as 0.89 acre feet, as required by the Utah Division of Water
Quality, for one equivalent residential unit.” WNA, p. 4-3.
We have been unable to locate documentation to support a determination that 0.89
acre feet of water is an appropriate baseline amount of water being provided to existing
residents within the municipalities. Every residential unit is considered to have the same high
water use without consideration for other types of residences that use less water such as
condos, apartments, and smaller lots. Further, the Utah Division of Drinking Water
(Division) has an 800 gpd requirement per residential unit for just indoor use. This high rate
is allocated for peak use and drought. The shortcoming of this estimate is that it does not
consider the long term benefits of water conservation in its forecast of reduced water
demand. As a result, communities then have to build excess (redundant) water supply simply
to facilitate cutbacks during drought. This is highly uneconomical and misleading to
ratepayers. The Division indicates that the 800 gpd is an estimate, “in the absence of firm
water use data.” R309-510-4; R309-510-7(2). Therefore, if available water data supports a
reduced water use rate for indoor use, this actual “level of service” could be reduced and the
amount of water required for future growth would be reduced by a significant amount.
The state rule on drinking water systems, R309-510-6 (Water Conservation), provides
as follows:
“This rule is based upon typical current water consumption patterns in the State of
Utah. They may be excessive in certain settings where legally enforceable water
conservation measures exist. In these cases the requirements made in this section may
be reduced on a case-by-case basis by the Executive Secretary.
Drinking water systems are encouraged to use the water resources of the state wisely.
Conservation measures such as low flow toilets and low water demand landscaping
(xeriscaping) may significantly reduce the demands on water systems.”52
Consistent with this rule, the WNA should verify that 0.89 AF of water is indeed
“typical water consumption,” and provide detailed information on how this estimate was
derived. An average home uses about 10,000 gallons per month for both inside and outside
watering, or approximately 0.45 AFA. Actual retail water sales figures should be collected
for this study.

52

R309-510-6, available at http://www.drinkingwater.utah.gov/documents/rules_ddw_version/R309-510_38-06.htm

Lake Powell Pipeline Coalition’s Comments on SD2 and PSP
UBWR,
UBWR, Lake
Lake Powell Pipeline Project (P(P-12966)

-28-

6504

4.1.3.
4.1.3. WCWCD Existing Supplies
The WNA states: “The yield estimates used for Washington County are considered
reliable because ground water supplies and agricultural water curtailment for M&I use can be
used to supplement surface water supplies to fully meet demands during extreme drought
years.” WNA, p. 4-3. If this statement is correct, then the alleged consequences of the No
Action Alternative should be lessened by the availability of ground water supplies and
agricultural water curtailment. See Section IV, WNA section 4.1.3.3, infra.
4.1.3.3.
4.1.3.3. Summary of Existing WCWCD Culinary Supplies
The WNA summarizes the reliable yield for existing WCWCD projects that can be
used for culinary and secondary purposes. See WNA, Table 4-1, p. 4-9. Table 4-1 assumes
29,500 ac-ft/yr of reliable culinary quality water yield from Quail Creek and San Hollow
Reservoirs. This is consistent with the data in Table 6-1, “WCWCD Summary of Existing
and Future Supplies,” see Section IV, WNA, p. 6.3. Table 6-1 also reports 29,500 AFA
from Quail Creek and Sand Hollow Reservoir. Based on our review, 29,500 AFA of
culinary water from these two reservoirs, plus the well field of 8000 ac-ft, does not appear
on its face to be an efficient yield of two reservoirs that hold large amount of water in
storage. The WNA should disclose current storage protocols, and explain why more storage
is not being considered as yield of culinary water for 2060. Further, the WNA’s assertion in
its analysis of the No Action Alternative that there is not adequate storage for drought, is
inconsistent with the storage capacity indicated in Table 4-1. The chart below shows the
large amount of water in storage and a much smaller amount of water being sold and is an
example of the small amount of yield of those resources.
WCWCD reservoirs and aquifer storage only

Quail lake Reservoir
Sand Hollow Reservoir
Sand Hollow wells
Sand Hollow aquifer
storage
Total

53

Acre feet
yield
22,000
7500
8000

Acre feet storage capacity
2008
40,000
50,000

Retail sales acre feet
200753
16,345
2,149

70,000
37,000

160,000

18,494

See Melodie Sorensen, WCWCD, pers. comm. to Citizens for Dixie’s Future (Oct. 21, 2008).
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4.1.4.1.
4.1.4.1. Potable Water Supplies
The WNA states,
“The total reliable potable water supply for all public community systems in
Washington County is about 72, 56o acre feet per year (DWRe2008a). Table 4-2
shows the reliable potable water supplies developed by each public community water
system in Washington County. The annual potable water use in Washington County
in 2005 was 39,291 ac-ft, representing about 54 percent of the reliable potable water
supply.”
WNA, p. 4-10.
Table 2, “Reliable Potable Water Supplies – Washington County,” shows WCWCD’s
surface water from the Virgin River to be 39,700 AF and 3,750 AF from wells which is not
reflected in the current total supplies. However, Table 6-1, “WCWCD Summary of Existing
and Future Supplies,” see Section IV, WNA, p. 6.3, states WCWCD provides less water of
29,500 AF of annual surface water supplies.
Over the years the amount of available water in county has gone down in various
water reports. For instance, in the WCWCD’s Virgin River Management Plan potential M &
I Water Supplies was 176,700 AF.54 This study should reevaluate possible future water
supplies of all reports.
4.1.4.2.
4.1.4.2. Secondary Water Supplies

See Section IV, WNA section 2.2, supra.
4.1.5.3.
4.1.5.3. Sand Hollow Well Field Expansion
This section discusses the potential for well expansion. However, a future yield is not
noted in possible future supplies.
4.1.5.4.
4.1.5.4. Wastewater Reuse
The WNA makes inconsistent statements about the availability of storage for reuse
water, stating both that there is no storage for reuse water and that water can be stored in
Warner Valley. WNA page 6-3 Table 6-1 shows 54,500 AF of reuse water that could be
used in the future. However, WNA p.19 Table ES-8 only shows 16,900 AF of potential
reuse by 2060.
54

Virgin River Management Plan (1999), Table 8 at p. 14, available at
http://wcwcd.state.ut.us/Plan,%20Studies/VRMP/VRMPFinal5.PDF.
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4.1.5.5.
4.1.5.5. Agricultural Conversion for M & I Supply
More irrigation water could be converted to culinary use than UBWR predicts.
“Additional municipal water supplies become available from irrigation water rights
appurtenant to land purchased for development. This water supply can constitute the majority
or, in some cases, the totality of the water required by the developed uses. About 82,000 AF
of water per year (page 3, Boyle report) were used on irrigated lands in Washington County.
Assuming that agricultural efficiency is approximately 50% (as reported in the USGS 1995
National Water-Use data files55) then, roughly, this would be available for transfer to
municipal uses.”56 Thus more culinary water could be available by 2060. UBWR predicts
only 4,000 acre feet will convert to culinary and that should be analyzed in WNA Phase II.
We request that, in developing its Action Alternative, the Commission consider all
potential sources of water that could meet the project participants’ water needs. In
Washington County, for example, 969,488 AF of surface water rights exist,57 with only
40,198 AF of surface water supplies in public community systems.58 UBWR shows 83,910
AF of developed water rights, with future supplies of 11,000 AF of culinary and 12,400 AF
of secondary of undeveloped water rights.59 Presumably most of the water rights in
Washington County are currently used for agriculture. Although we do not endorse
widespread dry up of agriculture, if fallowing or lease agreements are well-designed, they
can be beneficial for agricultural communities. These supplies often are cost-competitive with
structural alternatives, and should be considered in the Action Alternative.
4.1.5.7.
4.1.5.7. Lake Powell Pipeline
The WNA states, “WCWCD has requested the deliver of 70,000 ac-ft of water per
year from the LPP project. In order to fully develop the 70,000 acre feet of Lake Powell
water they will need to construct additional storage.” WNA, p. 4-20. However, in section
4.1.6.1, the WNA asserts the Fort Pearce Reservoir will not be used. This is a contradiction
and needs to be discussed in Phase II WNA.
For decision makers to accurately assess the impact of Lake Powell water on Quail
Lake and Sand Hollow Reservoirs, an accounting of how much water is actually diverted into
the reservoirs needs to be included in the analysis. A 110-foot diversion dam was built on the
55

http://water.usgs.gov/watuse/spread95.html.

56

Flaws in the Boyle study are identified in Hydrosphere Resource Consultants, Review of Water Supply

Needs in Washington County, Utah (2000), available at
http://www.citizensfordixie.org/images/pdf/hydrosphere_original_water_supply_report.pdf.
57

Virgin River Management Plan, supra, Appendix B, p. B1-13.

58

DWR (2008), Table 14 at 339.

59

WNA, Table ES-8, p. 19.
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Virgin River and a higher elevation reservoir was created behind it to create a big enough
head to generate power. The WCWCD diverts 150 cfs (112,500 acre feet a year) constantly
from the Virgin River at the Quail Lake Diversion to generate power and store water. They
release 3 cfs over the diversion for the fish and then 3 miles downstream release an
additional 30 cfs through the Pah Tempe Power Plant into the Virgin River for the
endangered fish. According to water use input data from the Division of Water Rights, in
2007, the WCWCD provided water from the Virgin River; to Hurricane City 1230 acre feet;
Hurricane Irrigation Company12,856 acre feet; and to Hurricane Golf Course 643 acre feet
among other small retail users. Then the balance is taken to Quail Lake 1 power plant and
onto the reservoirs. As needed a small amount of water is returned to the river for the
endangered fish before the Hurricane USGS gauge. The USGS hydrographs do not reflect the
diversion of water because the diversion occurs between the Virgin and Hurricane USGS
gauges.
The assumption that 4 AF of storage is needed for 1 AF of yield is inconsistent with
how WCWCD manages the Quail lake Reservoir. It is managed with 1 AF of storage and 1
AF of yield, (20,000 acre feet of storage and 20,000 acre feet used for yield). Sand Hollow
on the other hand is being managed as 8000 acre feet of yield with 4 times storage because of
the Virgin River streamflow are variable. However, the current Quail Creek diversion is
constant, so the variability of the Virgin River is not a limiting factor. There may be a more
efficient way to operate the system to yield more water with just a change in WCWCD’s
management policy.
Sand Hollow Reservoir is essentially full. With only 2000 AF being sold today ,
there will be no room for Lake Powell water. This issue should be discussed in the analysis.
4.1.6.1.
4.1.6.1. Additional Virgin River Water Available
Available for Development
The WNA states: “After numerous studies by various State and Federal agencies, the
DWRe and WCWCD have concluded there is no additional Virgin River water available to
be developed for water supply in Washington County because of variable streamflow, poor
water quality, lack of storage options, minimum streamflow requirements, and the potential
for sedimentation of possible reservoir sites.” WNA, p. 4-21. We disagree with this
conclusion. See Section I, SD2 section 3.2, supra.
WNA Figure 4-4 (p. 4.22), “Daily Streamflow for Virgin River below Washington
Fields (DWRe 2008b), shows that the size of the Virgin River diversion pipe (150 cfs) is
insufficient during high flows to capture the water which is lost to overflow. In 2005,
273,281 acre feet out of an annual yield of 379,383 acre feet, was lost due to the size of
pipe.”60A study should be made on ways to capture this high water overflow so it can be

60

WCWCD, Waterline (winter 2008), available at www.wcwcd.state.ut.us.
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piped down to the proposed Sand Stone Reservoir site and stored in the Navajo Sandstone
aquifer.
Another option for future water supplies is to expand the existing Sand Cove
Reservoir system into a series of up to five significantly-sized aquifer recharge reservoirs
with well fields to capture water stored underground. This system would augment the
storage capacity of Baker and Gunlock reservoirs and increase the ability to capture more
Santa Clara River spring runoff. It would also produce pristine culinary water for delivery to
the Pipeline system from the Gunlock wells to the St. George regional water delivery system.
In the Virgin River Management Plan it states there are about 900,000 acre feet of
surface water rights in the county. 61 We understand these are paper water rights. But, a
percentage of these rights could convert to culinary water development by 2060. These water
rights must be part of the study on available water for the future.
4.1.6.3.
4.1.6.3. Ground Water
Water Development
The WNA states, “The Virgin River ground water basin in Washington County … is
considered to be over-appropriate by the Utah Division of Water Rights (DWRe 2008aa).”
WNA, p. 4-24.
Although the Navajo Sandstone is over-appropriated and closed to any new
appropriations, there is still a significant amount of existing water rights held by private
individuals and public agencies that could convert to culinary use by 2060. In the proceeding
on WCWCD’s Petition for Classification of the Navajo/Kayenta and Upper Ash Creek
Aquifers, the Division of Water Rights reports that “there are 332,760 acre feet approved
water rights.” Ground water rights must be part of a thorough study on water supplies.
Private land comes with water rights and as land is developed some of these rights will
convert to culinary water in the future. If the state is not going to let existing water rights
holders develop their water rights in the future, the EIS is a good place to start discussing the
issue to create public awareness of the problem and alleviate the implications of groundwater
overdraft.
More is known about available water in the Navajo Sandstone aquifer under Sand
Hollow Reservoir than this section reveals and should be included in the WNA. For instance
a USGS report states that “estimated recharge volumes have ranged from about 200 to about
3500 acre-feet per month. Total ground-water recharge from March 2002 through August
2006 is estimated to be about 51,000 acre-feet.”62 There is 200,000 AF of storage in the

61

See Virgin River Management Plan, supra, Appendix B, p. B1-13.

62
USGS, Assessment of Artificial Recharge at Sand Hollow Reservoir, Washington County, Utah, Updated to
Conditions through 2006 (2007), p. 1.
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aquifer. This is a significant amount of water and should be discussed in the water needs
analysis. Current artificial recharge to the aquifer is estimated to be 70,000 AF.
More water from the Navajo Sandstone aquifer would be available if the pending
Washington County Growth and Conservation Act passes. This legislation would change the
status of the Red Cliffs Desert Reserve (Reserve) which is currently closed to water
development to a National Conservation Area and the text in the bill would allow
development of the Navajo Sandstone aquifer. The WCWCD also has wording the bill to be
able to change the Red Mountain proposed wilderness area to a National Conservation Area
to be able to drill new wells there in the Navajo Sandstone.
6.2.1.2.
6.2.1.2. Water Supply and Demand
The WNA states, “Existing and future water supplies under the No Action Alternative
would meet project M&I water demand within the WCWCD service area through
approximately 2020 (Figure 6-9). WNA, p. 6-15.
The assumption that more water will be needed by the year 2020 is not accurate as the
list of available options in the Coalition’s Alternative to the Pipeline reveals. See SD2
comments 3.2 supra. The WRA states: that the No Action Alternative will not provide for a
reserve supply for drought, emergencies, and other losses. However the chart below shows
there is available water storage.
Existing Drought Options
Quail Lake Reservoir
20,000
Sand Hollow Reservoir
20,000
Sand Hollow Aquifer
60,000
Agricultural water
40,000 acre feet, half

acre feet
acre feet
acre feet
of existing water rights

6.1.2 WCWCD Integrated Water Resources Plan
The Coalition’s Alternative to the Pipeline should be integrated into water resources
plan. See Section I, SD2 section 3.2, supra.
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V.
COMMENTS ON PROPOSED STUDY PLAN
We comment on the PSP as filed on August 22, 2008. We understand UBWR has
revised some of the individual study plans as of November 13, 2008. We have not yet
completed our review of the November 13 study plans. While not required under 18 C.F.R.
§ 5.12, where possible we have tried to address the November 13, 2008 study plan
modifications. However, we reserve the right to amend our comments following completion
of our review.
In addition to providing an environmental report with its license application, as
required by 18 C.F.R. § 5.18, the license applicant must provide the following information
for purposes of the Commission’s compliance with NEPA:
“ (1) Provide all necessary or relevant information to the Commission;
(2) Conduct any studies that the Commission staff considers necessary or relevant to
determine the impact of the proposal on the human environment and natural resources;
(3) Consult with appropriate Federal, regional, State, and local agencies during the
planning stages of the proposed action to ensure that all potential environmental
impacts are identified. (The specific requirements for consultation on hydropower
projects are contained in § 4.38 and § 16.8 of this chapter and in section 4(a) of the
Electric Consumers Protection Act, Pub.L. No. 99-495, 100 Stat. 1243, 1246 (1986));
(4) Submit applications for all Federal and State approvals as early as possible in the
planning process; and
(5) Notify the Commission staff of all other Federal actions required for completion of
the proposed action so that the staff may coordinate with other interested Federal
agencies.”
18 C.F.R. § 380.3(b)
Under 40 C.F.R. § 1502.16,63 the Commission’s EIS must analyze the environmental
consequences of the proposed action, including direct, indirect, and cumulative effects:
“… The discussion will include the environmental impacts of the alternatives including
the proposed action, any adverse environmental effects which cannot be avoided
should the proposal be implemented, the relationship between short-term uses of
man's environment and the maintenance and enhancement of long-term productivity,
and any irreversible or irretrievable commitments of resources which would be
63
Under 18 C.F.R. § 380.1, the Commission must comply with the Council on Environmental Quality’s
NEPA regulations.
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involved in the proposal should it be implemented. … It shall include discussions of:
(a) Direct effects and their significance (§ 1508.8).
(b) Indirect effects and their significance (§ 1508.8).
(c) Possible conflicts between the proposed action and the objectives of Federal,
regional, State, and local (and in the case of a reservation, Indian tribe) land use
plans, policies and controls for the area concerned. (See § 1506.2(d).)
(d) The environmental effects of alternatives including the proposed action. The
comparisons under § 1502.14 will be based on this discussion.
(e) Energy requirements and conservation potential of various alternatives and
mitigation measures.
(f) Natural or depletable resource requirements and conservation potential of various
alternatives and mitigation measures.
(g) Urban quality, historic and cultural resources, and the design of the built
environment, including the reuse and conservation potential of various alternatives and
mitigation measures.
(h) Means to mitigate adverse environmental impacts (if not fully covered under §
1502.14(f)).”
40 C.F.R. § 1502.16.
We are concerned the PSP will not yield adequate data for purposes of the
Commission’s preparation of the EIS under NEPA, and its ultimate licensing decision under
the FPA. Plainly the Commission has an obligation under NEPA to consider the Project’s
effects in light of climate change, which will change the hydrology of the entire basin over
the term of the license. The Commission is further obligated to consider the indirect
biological and social impacts of changes to the region’s water supply. However, the PSP
does not address these issues. It focuses on the direct effects on project construction and
operations, and does not include studies of the potential indirect or cumulative effects of the
Project in the context of changes to the Colorado River’s hydrograph as a result of climate
change. We request that the Revised Study Plan required under 18 C.F.R. § 5.13 include
studies which will yield information regarding the indirect and cumulative effects of the
Project. We also request that the Revised Study Plan better articulate the nexus between
project operations and effects on the resource to be studied, as required by 18 CFR § 5.9
(b)(5).
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We further are concerned that the PSP provides inadequate time to complete field
studies. We agree with the previous comments of the Department of the Interior, Office of
Environmental Policy and Compliance (DOI):
[The] proposed time line is inconsistent with FERC’s Integrated Licensing Process
(ILP) regulations. The proposed time line compresses the ILP’s structured 3 to 3.5
year filing process into an abbreviated 20-month program. Such a condensed approach
will compromise the evaluation of environmental issues for this new and significant
construction. The regulation contemplates that at least two field seasons of studies
man be necessary to gather sufficient information. If a second year of study is
required, it certainly cannot be completed with 13 months. To meet the proposed
schedule, the Applicant may intend to conduct studies before a study plan is approved.
This approach presents a risk that studies conducted will not conform to the approved
study plan.

See DOI letter (Dec. 28, 2007), supra. The PSP does not address this concern, and so we
request the Revised Study Plan provide more time for field studies.
We provide our specific comments on the individual study plans below. Our
comments track the title and outline number in the PSP for each section where we have a
comment.
Study Plan 1:
Air Quality
Overall, the scope of the existing air quality study plan—which plans to analyze only
the direct impacts of construction, operations, and maintenance of the pipeline—is too
narrow. The study plan must include the cumulative and indirect impacts of population
growth on air quality. See, e.g., 40 C.F.R. § 1508.8. According to comments in the
record, there is substantial public concern that the water supply project will facilitate
additional population growth, which may diminish the quality of life in the region. Air
pollution resulting from this additional population growth must be assessed in the air quality
study plan analysis. In their comments on SD1, EPA offered to help with that analysis; we
encourage the Commission to utilize EPA’s expertise.64
In its Draft Air Quality Study Plan, the UBWR notes that its analysis will include,
among other elements, the “determination of power sources for pumping and potential
impacts of developing additional generating capacity (to the extent feasible)” (§1.4.3). This
analysis is essential to a complete and thorough EIS. The power demands of the pipeline
could have substantial impacts on air quality by increasing electricity generation at existing or
new power plants. This air quality analysis should provide information on emissions of gases
64

EPA, PAD Comments, supra.
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regulated under the Clean Air Act and greenhouse gas emissions. The Coalition is concerned
about the phrase “to the extent feasible” and encourages the State to make every effort to
assess increased air emissions resulting from power demands. If, for example, the UBWR
decides it cannot determine the specific power plants responsible for providing electricity to
the pipeline’s pumps, it should use typical emissions statistics for the state or region. See
Coalition SD1 Comments, pp. 19, 39.
1.2.1.
1.2.1. Goals and Objectives
We recommend the following revisions to the goals for this study:
“The goals of the air quality study plan are to determine potential impacts on air
quality and identify measures to protect air quality to the extent that it may be affected
by Project construction, operation, and maintenance. Specific impacts on air resources
could include construction equipment emissions and fugitive dust emissions during
Project construction and operation,” as well as indirect and cumulative impacts of
increased emissions as a result of population growth.
1.6.2.3.
1.6.2.3. Task 3 -- Data Analyses
We recommend the following revisions to this text:
“Data collected from the literature review and field investigations will be compiled
and analyzed by experienced, licensed engineers. Data evaluations will focus on
satisfying the identified goals and objectives; specifically, establishing baseline air
quality, and determining how the Project construction will affect air quality, how the
Project operations would affect air quality, and identifying potential mitigation
measures. The analysis will involve air quality modeling utilizing the SCREEN3
model to simulate potential pollutant dispersion. Air quality simulation results will be
compared to the National Ambient Air Quality Standards (NAAQS) and applicable
state or local standards. The results of the data analyses will be used to determine the
need for mitigation measures. The SCREEN3 model will be run as necessary to help
determine the effectiveness of mitigation measures in controlling Project air emissions
that would meet air quality standards.”
Study Plan 2:
Aquatic Resources
2.1.
2.1. Introduction
We recommend the following revision
revisionss to the Introduction:
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“The purpose of this study plan is to define the procedures and methodologies for
analyzing potential impacts on aquatic resources, including instream and riparian
habitat, for the Project. This study plan describes goals and objectives, provides a
description of the study area, describes the Project nexus, presents the proposed
methodology, presents staffing and equipment requirements, provides a budget for
activities associated with the aquatic resources portion of the study, and provides a
generalized project schedule. The study will identify potential impacts of the Project
on aquatic resources during construction, operation, and maintenance, and identify
measures to mitigate impacts on aquatic resources that could be affected by Project
construction, operation and maintenance activities. The study plan addresses those
aquatic resources issues that might reasonably be affected by Project construction,
operations, and maintenance.”
2.2.1.
2.2.1. Study Goals and Objectives
We recommend the following revisions to Section 2.2.1.
“Following are the primary objectives of the aquatic resources study:
…
•

Identify the effect of invasive species transfer as a result of Project
implementation, as well as methods to control invasive species ttransfer
ransfer

•

Determine long- and short-term direct, indirect and cumulative impacts that
could occur on aquatic habitat from Project construction and operation

•

Identify how the Project operation could affect the objectives of the Virgin
River Management Plan and other management programs, including linkages

to other Colorado River Basin aquatic plans including the studies in Grand
Multi--species conservation Plan in the lower Colorado River
River”
Canyon and the Multi
2.2.2.
2.2.2. Data Needed to Perform the Analysis
We recommend the following revisions to Section 2.2.2.
“The following data are required and will be collected in order to perform the
analysis.
•

Identification of open water, stream and riparian habitat available within the
impact area

•

Information on fish and aquatic species distributions,, densities, life history
(spawning areas and migration patterns, seasonal habitat use, etc.) and
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anticipated responses to project-related activities (turbidity, increased human
presence, etc.) on both a short and a long
long--term bas
basis.
is.
•

Areas of important habitat and/or the distribution of aquatic species within the
impact area need careful delineation, (including scientifically qualified

assessments of location, size and linkages), mapping, and documentation
•

Sport fish information for the lake, reservoirs and streams that support a game
fish population including potential impacts on forage fish and their distribution

•

Evaluation of potential project operation based on future Lake Powell
operations as related to reduced elevations aassociated
ssociated with climate change and
projections of impacts to water in reservoir (why important – reduced reservoir
levels will change the limnology and fish dynamics of the reservoir)…”

2.3.
2.3. Agency Resource Management Goals (§5.11(d)(2))
We recommend the following revisions to Section 2.3.
“The existing information base for aquatic resources is considered adequate by [name
of agency, party] to document baseline conditions but the study will confirm that
assumption and will be prepared to augment the current database as necessary.”
2.4.2.
2.4.2. Existing Information
We recommend the following revisions to Section 2.4.2..
“The Colorado Plateau and Arizona Strip are notoriously affected by seasonal

precipitation. Average or normal flow dynamics are inadequate
inadequate to describe the
situation. Specifically summer monsoon impacts and needs of species, and winter
storm dynamics in respect to floods and sediment movement need to be included in
the analysis.
…Upstream users of the Kanab Creek in Utah divert flows for municipal and
irrigation purposes, leaving it mostly dry in the summer season where the preferred
alignment would cross the creek (BLM 2007a). Studies have shown that humpback

chub have been documented at the mouth of Kanab Creek in the Grand Canyon along
long-with an assemblage of other native fish species. Impacts of construction and long
term management of the pipeline may affect the sediment and water quality conditions
in lower Kanab Creek and should be included in the analysis.
The Virgin River Resource Management and Recovery Program also aim to provide
habitat to other native fish while allowing for continued use of the water resources.
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[Mention other lower basin fish management plans. The Colorado River system will
water
be impacted by this transfer of wa
ter and it should be noted in the study plan].…
“Zebra mussels (Dreissena polymorpha), quagga mussels (Dreissena rostriformis
bugensis) and Asian clams (Corbicula fluminea) are exotic mollusk species whose
occurrence is slowly moving west. Recent findings indicate ‘the presence of an
extremely small number of individual, larval quagga or zebra mussels in Lake Powell’
(USFWS et al. 2007). The extent to which Lake Powell has been influenced to date
by these mussels remains minimal. Based on evidence of impa
impacts
cts of exotic mussels

on downstream environments, it appears these species will soon impact Lake Powell.
The study plan will look beyond today and anticipate what the impacts will be under
an expanded mussel population and changing water quality conditions due to drought.
Measures to prevent the spread and infestation of mussels in Lake Powell include boat
decontamination stations available in Glen Canyon National Recreation Area marinas.
Quagga and zebra mussels and Asian clams are present in Lake Mead and have been
documented to foul water intake structures. The Utah Division of Wildlife Resources
has hired aquatic resource biologists and technicians, and has purchase mobile
sprayers for use in decontaminating boats. [Identify proposed measures to treat
mussels at pipeline intake.] . . . Biologists believe that the Spiny water flea may
displace native zooplanktons in Lake Powell (Trophy 2007). The study plan will
eventuality..…
evaluate this eventuality
The invasive New Zealand mudsnail (Potamopyrgus antipodarum) has recently been
found in several trout streams in Utah and throughout the West, however this species
has not been reported (or surveyed) within the Paria River, Kanab Creek, or the
Virgin River drainage and has not been reported within the Project area.…”
2.4.3.
2.4.3. Identified Data Sources
We recommend the following revisions to Section 2.4.3.
“The following data sources have been identified to date.
•

Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated
Operation for Lake Powell and Lake Mead, 2007. See projections on

reservoir elevations in future hydrologic conditions included in the EIS.
•

Spring data from Grand Canyon Wildlands Council.…”

2.4.4.
2.4.4. Additional Data Needed
We recommend adding the following items to Section 2.4.4.
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•

Evaluation of mussel management at pipelines (see Lake Mead, Lake Havasu,
etc. plans)

•

Evaluation of potential impacts of reservoir limnologic dynamics at the pipeline
intake – what changes will occur under present day and anticipated future
conditions
reservoir condi
tions in relation to reduced elevations.

•

Impacts of season water transfer on reservoir (Lake Powell) and receiving
reservoirs (Sand Hollow and Quail Creek).

•

Impacts of water withdrawal from Powell on regional groundwater system as
related to springs on the Arizona Strip

•

maintenance--related water releases to the Paria River and
Impact of annual maintenance
impacts on native fish assemblage and downstream Grand Canyon ecosystem.

•

Scientific assessment of intake impacts on fish species in Lake Powell,
including how ttoo screen and how to avoid loss of juvenile fish to pipeline.

2.5.
2.5. Nexus to Project (§5.11(d)(4))
We recommend the following revisions to Section 2.5..
“The diversion of water from Lake Powell to Sand Hollow Reservoir in the Virgin
River drainage and potential for annual maintenance-related water releases to the Paria
River may result in a biota transfer of potentially harmful species. In addition, it will
be important to develop a Lake Powell intake structure that will not entrain or trap
fish or other valuable resources. This is a critical issue, since the Corp of Engineers

spends millions of dollars on this issue in the NW Columbia and Snake River system.
system
The design of the water intake and intake structure will need to meet all appropriate
regulatory standards [cite standards] for escapement (screen size, intake velocity, etc.)
to protect fish. Typically the selection of the proper criteria (well defined) has been
demonstrated to reduce entrainment of fish to an acceptable level. [Explain “
“proper
proper
criteria”
cri
teria” and how it will be selected.].…”
2.6.1.
2.6.1. Define Baseline Conditions
We recommend the following revisions to Section 2.6.1.
“Aquatic resources baseline conditions, including density and distribution, will be
defined for the existing fish and other critical aquatic species and populations and
habitat conditions in the immediate impact area and surrounding area.…
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All available local and state records, creel census, Utah Division of Wildlife
Resources information, Arizona Game and Fish Department information,[relevant
Tribes], and academic research papers will be collected, catalogued and used to
analyze the aquatic resource within the potential impact areas.”
2.6.2.
2.6.2. Analyze Impacts
We recommend adding the following revisions to Section 2.6.2.
“Disturbances caused by pipeline crossing of streams and channels will be identified
in detail and the surrounding areas of direct and indirect, short- and long-term
potential impact mapped to determine if any critical species may be affected.

assessment
[Add ass
essment of indirect and cumulative impacts from this and other water
management projects.]
The Project alternatives will be evaluated with regard to significance criteria to define
measurable potential impacts and determine the need for mitigation.
There are no specific regulatory guidelines for supporting aquatic species populations
or aquatic habitat loss or impacts in the Endangered Species Act and other applicable

laws.…
The following criteria will be used initially to determine significant impacts on aquatic
species and the various aquatic habitats:
• Activities that could have a measurable effect or disturbing influence (short
short and
long--term) on any aquatic species or their habitat, including wetlands and
long
springs, in the project impact area will need to be carefully analyzed.…
.
• Limnological impacts in Lake Powell Reservoir and its impacts on forage and

sport fish populations.
• Biota transfer of native and invasive species … would require monitoring and
periodic assessment.…It may not be possible to absolutely manage this
potential problem to any practical extent for all species; however, the ability to
monitor the problem is a critical factor, as is mitigation within the control of
the project. Control and mitigation measures, where possible, will be
investigated, and their potential impacts analyzed, and management actions
identified. The impact of the application of management methods and
identified
maintenance (i.e. chemicals, pipeline cleaning, etc.) will be identified and

assessed in respect to their bbiological
iological potential and economic cost.
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• Any project activity that reduces or limits the quality of the aquatic resource or
habitat (including wetlands) either through disturbance or reduction will need
to be identified and considered a significance criterion to be monitored and
mitigated. Improvements to aquatic environments such as the use of
pressurized water for the Hurricane irrigation system resulting in enhanced
flow management in the Virgin River must be determined.
• Project activities that could restrict or prevent the natural movement, migration
or use of aquatic habitat will need to be considered on a seasonal and multi
multi-year basis.…
The analysis of impacts on aquatic resources will be based on standard operating
procedures and measures to avoid or reduce impacts that have been used in similar
water intakes, pipeline and power generation and transmission projects. The
significance criteria for aquatic resources will then be applied to determine if any
impact would require modification of the project or mitigation. Mitigation measures
would then be developed to offset significant impacts. The mitigation measures will
be based on applicable state and Federal statutes and regulations, past experience and
best professional judgment to either satisfy a legal requirement or to satisfy the public
interest. In some cases significant impacts may not be able to be mitigated. All
reasonably foreseeable mitigation options will be evaluated by the Federal Energy
Regulatory Commission, Bureau of Land Management, and other responsible federal
agencies and factored into the respective decision documents. A multi
multi--agency

monitoring group, including the tribes, needs to be established and vested with power
ecosystem.”
to force changes in operations if negative impacts occur to eco
system.”
2.6.3.
2.6.3. Cumulative Impacts Analysis
We recommend the following revisions to Section 2.6.3.
“The aquatic resources cumulative impacts analysis will address the combined impacts
of the alternatives and any past or future proposed or planned actions that have or are
likely to affect the aquatic species and resources in the impact areas. The inter-related
projects and project elements will be identified for analysis of cumulative impacts.
[Provide more detail.] “
2.6.4.
2.6.4. Invasive Aquatic Species Analysis
We recommend Section 2.6.4 be revised to specify who will conduct the workshop
discussion sessions.
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Study Plan 6:
Land Use Plans and Conflicts
We recommend that Study Plan 6 be revised to include the change of land use to
include more development, and its indirect and cumulative impact on the human and natural
environment. The study plan should analyze the effects of increased all-terrain vehicle
(ATV) use along the pipeline and new transmission line corridors as well as new roads
needed to access the blow off values.
This was the only study plan that listed what the issues were from scoping and how
each issue would be addressed. All study plans should follow this example.
Study Plan 10:
Socioeconomics/Water Resources Economics
10.2.
10.2. Study
Study Description
The scope of the study plan is too narrow and will only study the direct impacts of
construction, operations and maintenance of the Pipeline. The study needs to include indirect
and cumulative impacts as well, consistent with 40 C.F.R. § 1508.8.
10.2.1.
10.2.1. Goals and Objectives
We recommend adding the following to the primary objectives of the socioeconomic
and water resources economics study listed in Section 10.2.1.
•

potential
Identify pote
ntial cumulative impacts to land uses. (SD2 states at p. 26: “For
land use and socioeconomics, we will consider cumulative effects to include
areas that could potentially receive Colorado River water from the proposed
project or alternative water supplies considered in the EIS.)

•

Quantify the project impact on population growth. (SD 2 states at p. 21: “We
have revised section 4.2.9 to indicate more specifically that the EIS will
address issues to reasonable foreseeable population growth that would be
associated with the proposed action and any other alternatives addresses in the
EIS.” EPA stated in their scoping comments on SD1 that, “while it may be
true this area would grow without this project, the impacts of this growth
should be addresses in the DEIS as either indirect or cumulative impacts.”
“The impacts of growth can be analyzed by estimating the additional people,
homes and /or cars, and their impacts to: water quality; air quality (from
additional driving); habitat, wildlife and plants; infrastructure costs; and energy
use. EPA would be happy to work with FERC on this type of analysis.”65)

65

Id.
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•

Identify and evaluate potential impacts to quality of life. (SD2 states at p. 2:
“A major public concern from scoping was the possibility that “supplying
water to allow the predicted population growth will diminish the quality of life
in the region.” There is nothing in the study plan that addresses this issues.
Quality of life issues include air pollution; loss of critical environmental areas;
fiscal impact of infrastructure.66)

10.4.3 . Issues and Data
We recommend that Section 10.4.3 be expanded to state alternatives which will be
included in the analysis, such as:
•

Water conservation program. (see Section I, Comments re SD2 section 3.2
supra; and Section IV, WNA section ES 5.1.2, supra.)

•

Water rate pricing to reduce water demand. (see Section IV, Comments re
WNA section 3.4, supra.)

We recommend that Section 10.4.3 be expanded to include the following issues for
analysis.
•

costss of water treatment plant upgrades for Lake Powell water
Consider the cost
and greenhouse gases emitted from water treatment. (See Coalition SD1
Comments, p. 48.)

•

Study the electrical cost of pumping the water from Sand Hollow reservoir to
regional
cities through the WCWCD’s regi
onal pipeline.

•

cost--effectiveness of the project if non
non--rate funds are unavailable for
Study the cost
construction, operation, and maintenance. (The economic benefit of the
Pipeline for currents residents will be marginal if outside money is not used to
fund the Pipeline.67 The analysis should also estimate the impact on residents
and taxpayers if the recent economic downturn continues and population
growth slows. This analysis should also estimate the full socioeconomic

66

EPA formulated a smart growth initiative that was considered in the Southern Corridor Highway EIS
page 6-1 available at http://www.udot.utah.gov/sc/ The same data could be used for the Pipeline’s EIS since
the growth would be in the same area.
67
David Tufte, The Proposed Lake Powell Pipeline: A report on its Effect on Socioeconomic Resources (June
20, 2008, available at
http://www.powellpipelinefacts.org/images/pdf/Pipeline/pipeline%20report%20d.%20tufte%207-08.pdf.
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impacts on residents and taxpayers if the project is built, the population grows,
but water becomes unavailable due to climatic, biological or political reasons.
The study should consider whether state or federal funding would be available
to mitigate the burden of impact fees on Project beneficiaries, and how the net
benefits of the Project may vary depending on funding source.)
•

Determine the cost to the poor and fixed income residents from higher water
fees. (There are thousands of households in the three counties that live on less
than median annual income. The expected price tag of the Pipeline will be a
tremendous burden to the poor as water assessments go up. The study must
consider “the natural and physical environment and the relationship of people
with that environment. “ 40 C.F.R. §1508.14.)

•

Determine how the increase in impact fees will impact the cost of building
and deter home building in the service area in the future.

•

Analyze the effects on operation and maintenance costs resulting from the
water
incremental expense of pumping wat
er as the elevation of Lake Powell rises and
falls. (For example, what would the added cost be if Lake Powell is less than
50% full more than 50% of the Pipeline’s projected lifetime? What added costs
would occur when the price of electricity for the pumps increases in price by
1%, 2%, 3%, 4%, and 5% by the time of construction in 2015? The WCWCD
stated that water will be purchased in small blocks as needed therefore the
economic benefit will be gradual.)

10.6.2.3.
10.6.2.3. Task 3 – Data Analyses
We recommend the study plan be revised to include existing data compiled by the
Environmental Protection Agency regarding the costs of growth in the region.68

Study Plan 11:
Special Status Aquatic Resource Species and Habitat
11.3.
11.3. Agency Resource Management Goals (§5.11(d)(2))
We recommend that Section 11.3 be expanded to include water- and speciesmanagement plans in the lower Colorado River Basin.
11.4.1.
11.4.1. Background Description

68

Environmental Protection Agency, Comments on PAD, supra.
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We recommend that Section 11.4.1 be expanded to include site
site--specific assessme
assessment
nt

alignments.
along the Project alternative alignments
11.4.2.
11.4.2. Study Area Definition
We recommend that Section 11.4.2 be expanded to include connected and linked

habitats.
11.4.3.
11.4.3. Issues and Data Needs
We recommend that Section 11.4.3 be expanded to add den
density
sity to habitat, distribution
of listed species background information,
11.5.
11.5. Nexus to Project (§5.11(d)(4))
We recommend that Section 11.5 be expanded to include indirect impacts to
endangered or sensitive fish species resulting from the introduction of Colorado River water
into the Project area and/or the construction of the Project pipeline.
This section states in part, “While the risk of a direct impact as a result of the water
diversion or construction is slight, the potential impact as a result of the inadvertent
introduction of an invasive species is higher.” PSP, p. 88. We disagree. The study plan
assumes there is no change in future hydrograph, consequently effects could be minimal.
But, given the climate change, the study needs to consider possible changes in flows and
channel stability to Lake Powell and the Colorado River. The flow regimes need to be
sufficient for stream channel integrity, riparian plant communities and habitat. This study
plan must consider reduced flow scenarios.
11.6.2.2.
11.6.2.2. Task 2 - Field Investigations
This section proposes no field investigations. The study plan should include the option
for field investigations if need is determined.
11.6.2.3.
11.6.2.3. Task 3 - Data Analyses
This section states: “The Project is not likely to negatively impact these species as a
result of construction or the actual transfer of water.” PSP, p. 90. This statement is predecisional and otherwise inappropriate because it assumes there is no change to flows from
drought and is pre-decisional.
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Study Plan 13:
Wildlife Resources
The temporal and geographic scope of the existing Wildlife Resources study plan is
too narrow. t should include the impact to Colorado River riparian habitat in the Southern
Arizona reach known as the limitrophe, due to the reduced frequency and magnitude of
excess flows released from Hoover Dam. The limitrophe is habitat for two endangered
species, the Southwest Willow Flycatcher and the Yuma Clapper Rail, as well as a number of
other species of concern. Analysis of impacts to these species must be included in the
applicant's study plan.
The scope of the study should also be broadened to include indirect and cumulative
impacts of the Pipeline, rather than just the direct impacts of construction, operations and
maintenance of the Pipeline.
Study Plan 17:
Surface Water Quality
17.4.1.
17.4.1. Background Description
We recommend that the background description be expanded to describe how the
Quail Lake Diversion system works.

The WCWCD diverts 150 cfs (112,500 AFA) constantly from the Virgin River at the
Quail Lake Diversion to generate power and store water. They release 3 cfs over the
diversion for the fish and then 3 miles downstream release 30 cfs through the Pah
Tempe Power Plant into the Virgin River for the endangered fish. According to water
use input data from the Division of Water Rights in 2007, the WCWCD delivered
from the Virgin River; 1230 AF to Hurricane City; 12,856 AF to Hurricane Irrigation
Company; and 643 AF to Hurricane Golf Course among other ssmall
mall retail users.
Then the balance is taken to Quail Lake 1 power plant and onto the reservoirs. As
needed a small amount of water is returned to the river for the endangered fish before
the Hurricane USGS gauge. The USGS gauge hydrographs cannot be used for average
flows because the diversion occurs in between the Virgin and Hurricane USGS
gauges.
17.4.4.
17.4.4. Sand Hollow Reservoir
The description of Sand Hollow Reservoir should be corrected: it is a 50,000 AF
reservoir. The reservoir has an active pool of about 30,000 AF and drought pool of 20,000
AF. The 30,000 AF active pool is not considered in the culinary water reliable yield
information used in the WNA. The existing annual reliable yield of surface water from Sand
Hollow Reservoir was only estimated to be 7,500 AF. It is not clear why the active 30,000
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AF pool is not reflected in the available water estimate, as it would add 22,500 AF to current
supplies. This should be explained in the study plan.
The study plan should describe the Navajo Sandstone Aquifer Storage Project
(Project), which has been very successful at storing water under Sand Hollow Reservoir.
Since 2002, 70,000 AF of water has been recharged into the aquifer and UBWR claims only
8,000 AF of it as a current yield for the Sand Hollow well field. WCWCD stated in their
Water Line newsletter that this aquifer could hold up to 200,000 AF. As recharge increases
this Project should also be included as possible future culinary water supply and drought
storage.
17.6.2.2.
17.6.2.2. Task 2 -- Field Investigations
Investigations
This task should be expanded to include the following topics:
•

Water quality analysis of recharge of Sandy Hollow aquifer storage project.

•

Evaluation of the impact of the raising water table from Lake Powell and its
possible impacts to housing subdivisions.

•

Survey of new springs should be done around the Sand Hollow Reservoir.

•

Impacts of the use of higher concentrations of chorine to treat exotic mollusk
species, specifically the impacts to human health as a result of the creation of
carcinogenics when chorine reacts with organic matter trihalamethanes (THM.
Study Plan 18:
Surface Water Resources

This study will only identify potential impacts of the Project on surface water
resources during construction, operation, and maintenance. As discussed in the Coalition
SD1 Comments at length, the proposed study plan is not sufficient because it does not do an
analysis of the indirect and cumulative impacts of the water supply project.
It is questionable whether the proposed study plan can assess a thorough range of
conditions in one field season (for the areas where they don’t already have data). For
instance, if the water year is “wet”, water quality parameters may be “better” than if the data
is collected during a “dry” year. The study plan should at a minimum acknowledge the
potential inaccuracy of their data.
18.2.1.
18.2.1. Study Description
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We recommend that Section 18.2.1 be expanded to include indirect and cumulative

impacts on surface water resources, consistent with SD2:
“Comment:
“Comment: FWS recommends the EIS evaluate the cumulative impacts of project
induced land development, urbanization, and population growth on surface water
quality, including nutrient loading, pollutant runoff, and sediment loads.
Response: We have modified section 4.2.2 of SD2 to include the indirect effects of
induced growth on water quality parameters, where such effects can be reasonably
foreseen, and are due to building the pipeline or an alternative.”
SD2, p. 16.
18.4.2.
18.4.2. Study Area Definition
We recommend that Section 18.4.2 be expanded to include the Colorado River
downstream of Lake Powell below Lake Mead.
Mead Assuming no change in future hydrograph,
effects could be minimal. But given climate change scenarios and drought, the study needs
to consider effects to both Lake Powell and Colorado River downstream due to reduced
flows.
18.3.
18.3. Issues and Data Needs
We recommend that Section 18.3 address the following questions.

What Standard Construction Procedures (SCPs) would be adopted to protect crossings
crossings
of streams and washes?
Furthermore, how would they be maintained over the long term?
Is there funding set aside for this work?
We further recommend that the study add fill permits (i.e. roads, pipelines, culverts)
to the list of federal and state permits needed for discharging water.
We recommend that the study include channel erosion as a potential project impact.
We recommend that the study include an estimate for funding for mitigation and long

term monitoring/maintenance of mitigation sites.
18.6.2.
18.6.2. Task 1 – Define Baseline Conditions
We recommend that this section should include baseline conditions for stability of
stream channels. For example, what are the current sediment loads? What are levels of
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erosion and deposition that occur in stream channels? What channel conditions are necessary
to support current function?
18.6.3.
18.6.3. Task 2 – Alternatives Analysis
Task 2 states: “The State of Utah has concluded that the Project will not affect water
levels in Flaming Gorge Reservoir or Lake Powell, and will not affect streamflows in the
Colorado River. Documentation will be provided by the Division of Water Resources to
verify this conclusion.” PSP, p. 166. This is a conclusion, not a method of analysis. As a
conclusion, it is premature, preceding the relevant study. Among other things, UBWR is not
considering reduced flows from climate change and sustained drought. See Coalition
Comments on Study Plan 19, infra.
Study Plan 19:
Water Supply and Climate Change
Comments on Climate Change
19.1.
19.1. Introduction
Overall, water managers in the seven states of the Colorado River Basin cannot
adequately plan for a future of increased climate variability unless they can anticipate how
future climate will affect streamflows in the Colorado River.69 This process is absolutely
necessary to ensure sustainable future water supplies and to evaluate the impacts climate
change on the affected the human and natural environment and the over-allocation of
Colorado River water rights. The PSP will not answer the public’s question from SD1 of
whether the continued drought and climate effects will put the water supply for the Pipeline
at risk from physical shortage. We acknowledge that this is a basinwide issue which extends
beyond the Pipeline project. We request that UBWR engage in a collaborative effort to
develop and implement a comprehensive climate change study for the basin. To this end we
propose changes to Study Plan 19to provide for a more comprehensive study of climate
change.
UBWR stated in its response to public comments on the Colorado River Supply, see
PSP, Attachment C, that the impact of Lake Powell Pipeline on the Colorado River system
was already included in the Bureau of Reclamation’s EIS hydrologic modeling for the Interim
Guidelines and that the “Law of River” provides protection to their water right for the
Pipeline. However, climate change changes were not included in the Bureau of
Reclamation’s Colorado River Simulation System (CRSS) model.70 Revisions to this model
are necessary for this study, as discussed in Section 19.6.3 below.
69

Brad Udall, “Recent Research on the Effects of Climate change on the Colorado River.” Intermountain
West Climate Summary (May 2007), p. 1.
70

Bureau of Reclamation, Final EIS: Colorado River Interim Guidelines for Lower Basin Shortages and
Coordinated Operations for Lake Powell and Lake Mead, Appendix U (Oct. 2007), page U-11.
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19.2.1.
19.2.1. Study Description
The Coalition contends that both the temporal and geographical scope of the proposed
study plan is too narrow. In order to be sufficient, the study plan must include the entire
Colorado River Basin and all areas that receive deliveries of Colorado River water.
The PSP does not include studies of the potential indirect or cumulative effects of the
project in the context of changes to the Colorado River’s hydrograph as a result of climate
change. The PSP should be revised to include such studies. The PSP also should be revised
to better articulate the nexus between project operations and effects (indirect, direct and
cumulative) on the resource to be studied, as required by 18 CFR § 5.9 (b)(5).
19.2.2.
19.2.2. Goals and Objectives
The first bullet point in this section is unclear and should be revised. Any climate
change, regardless of its genesis, must be considered in this analysis. The reason to include
climate change in the hydrologic analysis is to develop the best possible projections of future
hydrologic conditions in the basin, and to assess the impact of the project in that context.
19.4.1.
19.4.1. Study Area Definition
The study area should include Mexico because of the 1944 U.S.-Mexico Treaty,
which allocated 1.5 MAF of Colorado River water to Mexico. The study plan should discuss
to what degree the basin states will need to contribute to Mexico's Treaty delivery, to the
extent that such deliveries cannot be comprised of unallocated surpluses (as specified in the
1922 Compact). In addition, the study should consider the real impact on the frequency and
volume of flows below Morelos Dam (the last delivery point on the river) and how the
changed flows will impact the viability of habitat on the Colorado River in Southern Arizona
and in Mexico.
19.4.3.
19.4.3. Issues and Data Needs
The study should address the over-allocation of the Colorado River and the current
reduced Colorado river mean flows.
This section, it is critical to note, separates the analysis of project impacts from
review of climate change studies; these two elements must be integrated.
The study should consider the State of Colorado’s Colorado River (“Big River”)
analysis that will be included in the Interbasin Compact Committee’s Water Supply
Availability Study.71
71

Available at http://ibcc.state.co.us/Process/Needs/WaterSupplyAvailability/.
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The fifth and sixth bullet points do not clearly explain why the study plan has to
determine the potential causes of climate variability and estimate the extent to which human
activity had affected climate change.
The ninth and tenth bullet points state:
“Colorado River streamflow and proposed LPP diversions will be simulated using the
Bureau of Reclamation’s existing Colorado River Simulation (CRSS) model to
determine the long-term sustainability of the proposed diversion and potential
obligations under the Colorado River Compact….The Bureau of Reclamation CRSS
model will be used to determine potential effects on downstream water rights such as
those associated with the Navajo, Ute, Paiute, and Hopi tribes.”
It is important to note that these evaluations use an enhanced CRSS modeling and are
not limited to the index sequential method applied to historic data of 15 Million Acre Feet
Annually (AFA). Instead these evaluations should include reduced flow scenarios of 14
million AFA and 13 million AFA, paleo sequences, as in the Interim Guidelines EIS
(Appendix N), and incorporate climate change information, such as those developed by
Christensen et al., infra.
The analysis of downstream impacts should go beyond the sustainability of the
proposed project (which would project how often and by what quantity the pipeline would not
be full, presumably due either to a compact call or physical limitations) and compact
requirements (which would be limited to how often upper basin states are called to curtail use
based on their compact delivery requirements). The water supply analysis also needs to
include assessment of lake levels at Lake Mead and shortage projections for downstream
water users.
The study should include more than the surface area and water availability at Lake
Mead. It should also evaluate:
•

the impact the probability of shortage conditions in the Lower Basin

•

conditions
the impact on the probability of surplus cond
itions in the Lower Basin.

The eleventh bullet point reads: “Potential impacts to water supply associated with
reasonably foreseeable activities such as other proposed diversions from Lake Powell will be
estimated.” This should be expanded to include other diversions from the Upper Colorado

River basin.
The twelfth bullet point reads, “The potential effects of reasonably foreseeable water
development projects on the yield of the LPP Project will be determined by simulating
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streamflow using the Bureau of Reclamation CRSS model (reasonably foreseeable projects
will be limited to those incorporated in the CRSS model).” However, the Upper Basin
Commission projections for future development of the Colorado River in the CRSS did not
include specific projects. Therefore, the model needs to be enhanced. Yampa pumpback and
Million pipeline as well as depletions for energy development should be considered in the
study plan.
19.6.1.
19.6.1. Overall Approach
The study plan claims,: “Climate change methodology will include review of existing
literature and use of existing models to determine potential effects of climate change on the
availability of water supply for the proposed LPP diversion.” However, the Coalition is
concerned that current modeling will not model the impacts of the Pipeline’s diversion unless
they are enhanced.
There is some doubt about UBWR’s intent to even use a model. The study plan
states, “Colorado River streamflow and water supply availability may be simulated using
existing models developed by Federal or State agencies.” PSP, p. 171. We reemphasize the
important of modeling projecting future river flows, and request that “may be” be deleted
from the study plan.
The Western Governors' Association has called for greater use of climate change
information in water supply planning, believing that “[c]limate change scenarios need to be
integrated with projections of long-term demands planning for climate changes should be
undertaken at all levels, from the federal government to private and public water utilities."72
19.6.3.
19.6.3. Task 2—
2—Climate Change Evaluation
The first bullet point in the Nov. 13th version of the study plan should be amended.
The study should not address the causes of climate change.
The third bullet point should be amended to include the No Action Alternative.
The seventh bullet point should be amended to provide that the study should determine
impacts of water availability for existing projects as well as for proposed projects,
particularly other Upper Basin projects such as those under discussion in the State of
Colorado.
The eighth bullet point should be amended to provide that the climate change
information must be integrated into the main body of analysis and not relegated to an
appendix.
72

Western Governors’ Association, Water Needs and Strategies for a Sustainable Future (2006), available at
http://www.westgov.org/wga/publicat/Water06.pdf.
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The Study Plan should also consider the following existing information:
•

Richard Seagar el al, Model projections of an Imminent transition to a more Arid
Climate in Southwestern North America, Vol May 25, 2007 available at
http://www.onthecolorado.org/Resources/ClimateDocs/2007Seager.pdf.

•

P.C. D. Milly, Stationarity is Dead:Whither Water Management, Climate change
undermines a basic assumption that historically has facilitated management of water
supplies, demands, and risks. available at
http://www.onthecolorado.org/Resources/ClimateDocs/MillyBetancourt2008.pdf.
Enhancements of CRSS

We now turn to the use of CRSS in this study plan. We support such use, provided
that the model is enhanced as described immediately below. Public comments to BOR on the
Interim Guidelines have identified the following enhancements, which we support.
•

“The model makes assumptions based on a very short historic data set (19062006) and assumes that 15 million AF (MAF) will be available. Scientifically
peer reviewed analysis performed and reported by the National Academy of
Sciences indicate that at Best Case, no more than 14.5 MAF should be used,
and more likely the actual volume should be closer to 13.5 MAF. If everything
else remains the same the BOR’s assumptions that the flow will be 500,000 AF
higher than the long-term mean amounts to 5 MAF in ten years and 12.5 MAF
in 25 years. The Upper Basin depletions uses a figure of 5.4 MAF when in
fact the Upper Basin is proclaiming to want to deplete 6.0 MAF. This
difference amounts to 3 MAF by the year 2030. ”73

•

“The potential for shortage on the Colorado River have been mounting long
before the emergence of the current drought. The over-allocation of water due
to improper assumptions as to the Colorado River’s mean inflow has reached
the point where shortages, which never occurred in the past, will shortly be
inevitable. Reclamation is repeating the same mistake in its modeling by using
15.0 million acre-feet (MAF) mean flow projection well above the paleoclimate reconstruction estimates of 13.0-14.7 MAF. If the observed flows of
14.2 MAF of the past 50 years were used as a guide….the Upper Basin water

73

David L. Wegner, Comments on the Bureau of Reclamation Draft EIS Colorado River Interim Guidelines
for Lower Basin Shortages and Coordinated Operations for Lake Powell and Lake Mead (April 27, 2007),
available at http://www.usbr.gov/lc/region/programs/strategies/FEIS/comments/SpecialInterestNGO.pdf.
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users would be destined to restrict their consumption to meet their delivery
requirements to the Lower Basin.”74
•

In addition, the CRSS model only uses gage data from 1906-2006 and “with
the growing recognition of the inadequacy of the gaged record as a baseline for
planning, the use of paleoclimate data has received increased interest in the
water resources profession. In the Upper Colorado River basin, tree-ring data
have been used to reconstruct streamflow over the past five centuries and
longer using dendrochronological techniques.”75 Thus the BOR and UBWR
should consider Paleo-reconstruction in water planning.

As described in the Coalition’s SD1 Comments, we further recommend additional
enhancements to CRSS.
•

Paleo hydrology and long-term mean flows

•

Revised, accurate hydrology, based on long term historic flows and the
projected impacts of climate change (based on current models)

•

Legal constraints such as the Colorado River Compact (present perfected rights
are not in the model)76

The study should include a range of future hydrologic conditions derived from at least
the following two methodologies:
•

Resampling of both direct and indirect historic data (both the gage records and
the tree ring records)

•

Development of future inflow projections that preserve key statistical elements
of the historic record (such as variability) but use physically-based models to
simulate runoff using precipitation, temperature, and other climate data from
projections developed in models of climate change, specifically the data
released in 2008 by the Intergovernmental Panel on Climate Change. 77 See
references in Coalition SD1 Comments, pp. 39-40.

74
John Weishet, Comments on the Bureau of Reclamation Draft EIS Colorado River Interim Guidelines for
Lower Basin Shortages and Coordinated Operations for Lake Powell and Lake Mead (April 30, 2007), available at
http://www.usbr.gov/lc/region/programs/strategies/FEIS/comments/SpecialInterestNGO.pdf
75
Bureau of Reclamation, Final EIS: Colorado River, supra., p. U-71.
76
Id, p. U-50.
77

IPCC , Climate Change and Water, June 2008 available at
http://www.onthecolorado.org/Resources/ClimateDocs/IPCCvolFour2008.pdf
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The analysis used for the Interim Guidelines relied primarily on gage records.
Several factors require that the impact assessment for the proposed Pipeline includes an
analysis based on inflow scenarios developed under the second methodology above.
•

•

While the Interim Guidelines introduced new management rules for existing
reservoirs, the Pipeline proposed a new, supplemental use of water from the
Colorado River, with considerable implications for the reliability of water
supply for the proposed project as well as existing water use in downstream
areas.
Since this is a permanent project to supply water to homes and communities
that are yet to be built the residents will expect a permanent water supply. For
that reason, the approach used the USBR Interim Guidelines is not appropriate.
If you consider Appendix N, N-4 in the Interim Guidelines EIS the 10th
percentile of Lake Powell’s elevation (figure N-11 is related) USBR estimates
that there is a 10% probability that Lake Powell will at this elevation or lower
and this figure may be useful in assessing physical shortage.

Furthermore, this study plan should consider single-trace and index sequential
modeling (ISM) procedures for the following scenarios concerning Colorado River
hydrology. They include:
•

The tree-ring record should be modeled using the full spectrum of regression
approaches as discussed (see chart on page 104) by the National Research
Council.78

•

Specifically, the four approaches of regression include: stepwise (Woodhouse
et al., 2006) 79; best subsets (Michaelsen et al., 1990); principle components
analysis (Stockton and Jacoby, 1976); 80 and, alternative principle components
analysis (Hidalgo et al., 2000).81

78

National Research Council, Colorado River Basin Water Management: Evaluating and Adjusting to
Hydroclimatic Variability (2007), available at:
http://dels.nas.edu/dels/rpt_briefs/colorado_river_management_final.pdf.
79

Connie Woodhouse et al, Updated Streamflow Reconstructions for the
Upper Colorado River Basin (2006), available at:
http://www.onthecolorado.com/Resources/ClimateDocs/WoodhouseGrayMeko2006.pdf
80

Charles Stockton and Gordon Jacoby, Long-term Surface Water Supply and Stream Trends in the
Upper Colorado River Basin (1976), available at:

http://www.onthecolorado.com/Resources/ClimateDocs/StocktonJacoby1976.pdf
81

Hugo Hidalgo et al., Alternative principal components regression procedures for dendrohydrolic
reconstructions (2000), available at: http://www.onthecolorado.com/Resources/ClimateDocs/Hildago2000.pdf.
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The study plan should model the Medieval Warming Period using the full spectrum of
regression approaches as mentioned above. Especially the twelfth century and thirteenth
century, since the tree-ring record reveals periods of severe and sustained drought during this
specific time-period.
Future trends in streamflow reduction for the Colorado River basin should also be
modeled and using the full spectrum of modeling procedures. For example, in a 2005 article
in Nature, C.D. Milly et al. concluded: “Global pattern of trends in streamflow and water
availability in a changing climate." The authors analyzed 21 simulations of climate change
using prescribed external forcing of the late nineteenth century and the whole twentieth
century to predict future global trends in streamflow. For the Colorado River basin, the trend
indicates a decrease in flows from 10% to 30% by year 2050. It would be appropriate for the
study plan to model the full spectrum, namely both 10% and 30%.82
In a 2007 paper, Martin Hoerling et al. analyze future streamflows for the Colorado
River basin according to the parameters of the Palmer Drought Severity Index (PDSI). This
method of predicting future trends in streamflow indicate a 45% decline in Colorado River
streamflow between years 2035-2060. It would therefore be appropriate for this study plan
to model streamflow according to the PDSI and as the worst case scenario.83
In addition, this study plan should consider the findings in NOAA-funded Reconciling
Projections of Future Colorado River Stream Flow study that will be completed in 2009.
The study is about understanding the difference among climate change modeling projections
in order to provide water managers with more useful information. Moreover, this study plan
should consider reduced model inflows to Lake Powell to assess the possible impacts on the
natural environment and Colorado River water rights for the entire period of analysis to
anticipate the new information on climate change that will result from NOAA study that
comes out in 2009.84
82

C.D. Milly et al., “Global Paterns of Trends in Streamflow and Water Availability in a Changing
Climate, Nature (November 2005), available at
http://www.onthecolorado.com/Resources/ClimateDocs/MillyDunneVecchia2005.pdf .
83

Martin Hoerling et al., “Past Peak Water in the Southwest, Southwest Hydrology (2007), available at:
http://www.onthecolorado.com/Resources/ClimateDocs/Hoerling2007.pdf. See also Niklas S. Christensen et
al, “The Effects of Climate Change on the Hydrology and Water Resources of the Colorado River Basin”
(2004), available at http://wwa.colorado.edu/resources/colorado_river/Christensen_2004.pdf, and P.W. Mote,
Variability and Trends in Mountain Snowpack in Western North America (2005), available at
http://www.cses.washington.edu/db/pdf/moteetalvarandtrends436.pdf.
84

Information about the study is available at:
http://wwa.colorado.edu/colorado_river/docs/reconsiling_projections_future_coriver_flow_overview.pdf
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Public Participation in Climate Change Study
We request that the next version of the PSP propose specific procedures for
meaningful participation by stakeholders, since this study is fundamental to the analysis of the
proposed pipeline’s impacts on water resources.
19.6.4.
19.6.4. Task 33- Effects on Other Water Users
We recommend addition of a bullet point: Determine potential effects on existing and
water
proposed upstream wat
er rights in the event of a compact call.

Study Plan 19:
Water Supply and Climate Change
(Comments on Water Supply)
19.2.2 .

Goals and Objectives

We recommend that Section 19.2.2 be expanded to include the following goals:


analysiss of both population growth and water demands in the
Provide a comprehensive analysi
proposed service area.

In its current form, the Water Needs Assessment does not accurately address
population growth or water demands. The analysis must use various sources of population
growth estimates, and should model a range of growth scenarios (ranging from low to high
growth rates). The recent national economic downturn has influenced housing and population
growth rates throughout the nation. These shifts can have dramatic and expensive
consequences for large water supply projects. Scenarios modeling different rates of growth
and water use rates will provide the necessary foundation for project participants, the State,
and others to make an informed decision on the Pipeline. See Section IV, WNA section ES3.2, 2.3, 4.1.4.2, supra.
The study plan must consider the complete picture of water supplies in the county
within existing approved private water rights for surface and underground water because
some of these rights will be sold for development by the year 2060. UBWR states there are
no other water resources beyond the 83,000 AF currently identified, plus future supplies of
11,000 AF of culinary and 14,100 AF of secondary water. This is not reasonable because a
large percentage of existing private water rights could convert to culinary use in the future.
All water supplies must be evaluated and discussed in the study plan, not only the
WCWCD’s water supply.
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•

Evaluate water demand in water conservation scenarios that would reduce
demand by using a progressive, realistic conservation goal greater than 25%.

•

Study the effects of a raising water table in the Navajo Sandstone aquifer under
Sand Hollow Reservoir and its possible impact on the homes in the Dixie
Springs subdivision that sits below the elevation of the dike and Sand Hollow.

19.4.1.
19.4.1. Background Description
See comments about the deficiencies of the WNA methodology in Section IV, WNA
section 2.2.
19.6.2.1.
19.6.2.1. Task 1a -- Water Efficiency
We offer preliminary comments on the November 13, 2008 version of this study plan.
We reserve the right to amend these comments pending further review of the November 13
plan.
The first bullet point in the Nov. 13th version should be expanded to disaggregate
secondary water. From our review of the water use data the issue of how unmetered
secondary water was accounted for needs to be addressed because it inflates the per capita
use rate. See comments in Section IV, WNA section 2.2.
The approach proposed, creates hurdles to improving conservation than implementing
it. We recommend that the “Evaluation of Potential Conservation” should focus on the first
two bullets to determine potential savings and not use an arbitrary “screening process.
Western Resource Advocates (WRA) report on the cost-effectiveness of conservation,
called Smart Savings –Available at
http://www.westernresourceadvocates.org/media/pandp.php#waterreports as well as WRA
reports on water rate structures (most recent would be the “Water Meter” which looked at 12
cities may be helpful in the study plan analysis).
The analysis should make sure to include the entire served population. The standard
measure for indoor use is winter-time consumption (if landscapes require no outdoor use in
Dec, Jan, and Feb). Estimates of outdoor use should include any “secondary” (i.e., nonpotable) water, even if not delivered by the water utility, because reductions in outdoor use
can be affected by local government through time-of-day watering, landscape type, water
rates, as well as other programs, and the savings can lead to greater local water availability.
We recommend the second bullet, DSS Model, include calculations for future (not yet
built) communities and businesses, including the water savings (indoor and outdoor) that
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should be expected based on more efficient indoor water appliances and the trend toward
more Xeri outdoor landscapes.
We recommend the third bullet, screening criteria, include objective screening
criteria. Studies should determine not what is “typical” in the service area, but those
technologies. The State of Colorado recently completed a study that determined the potential
savings from different conservation programs and measures (and total state-wide savings
potential) and the range of cost per AF saved for each element.
A process recently undertaken by the State of Colorado, with help from a stakeholder
group that included water utilities, engineers, and conservation groups, generated a table of
potential water savings through several different sources and, from that table, generated a
potential state-wide conservation savings (basically took the savings possible per 1 million
residents and multiplied by the State’s population. Available at,
http://cwcb.state.co.us/NR/rdonlyres/C65D6406-3EE0-4E44-9C5EE1655D814CB8/0/S2_ConservationEfficiency.pdf
We also recommend the following revisions.
Create three conservation programs by compiling the best conservation measures.
Each program will contain increasing levels of conservation effectiveness and will be
characterized as either low, moderate, or high.
We suggest using the word “scenarios
scenarios”
scenarios instead of programs which is clearer since the
latter is often synonymous with “measures” Scenarios are often described as “low”, “med”
or “high” efficiency.

Study Plan 20:
Wetlands an
and
d Riparian Resources
The scope of the existing Wetlands and Riparian Resources study plan is too narrow
and will only study impacts resulting from construction, operations and maintenance of the
Pipeline. The study plan must consider indirect and cumulative impacts as well.
The study plan is inadequate due to the limitation of the study area. It should be
expanded to include the Colorado River riparian habitat in the Southern Arizona reach known
as the limitrophe, due to the reduced frequency and magnitude of flows to Mexico. The
applicant must include this analysis in their review.

VI.
CONCLUSION
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We thank the Commission for considering these comments. We look forward to
working with UBWR and the Commission to develop and implement the Revised Study Plan.

Dated November 19, 2008
Respectfully submitted,

____________________________
Jeff Feldman
President, Board of Directors
CITIZENS FOR DIXIE'S FUTURE
P.O. Box 161
Hurricane, Utah 84737
email@citizensfordixie.org
Paul Van Dam
Jane Whalen
Kai Reed
CITIZENS FOR DIXIE’S FUTURE
John Seebach
AMERICAN RIVERS
Kelly Burke
Dr. Larry Stevens
GRAND CANYON WILDLANDS COUNCIL
Dave Wegner
GLEN CANYON INSTITUTE
John Weisheit
LIVING RIVERS – COLORADO
RIVERKEEPER
Wayne Y. Hoskisson
SIERRA CLUB UTAH CHAPTER
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Duane L. Ostler
TOWN OF SPRINGDALE, UTAH
Taryn Hutchins-Cabibi
Stacy Tellinghuisen
WESTERN RESOURCE ADVOCATES
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DECLARATION OF SERVICE
Utah Board of Natural Resources,
Lake Powell Pipeline Project (P(P-1296612966-001)
I, Alison Koppe, declare that I today served the attached Lake Powell Pipeline
Coalition’s Comments on Proposed Study Plan and Scoping Document 2 by electronic or
first-class mail to each person on the official service list compiled by the Secretary in this
proceeding.

Dated: November 19, 2008

By:
______________________________
Alison Koppe
NATURAL HERITAGE INSTITUTE
100 Pine Street, Suite 1550
San Francisco, CA 94111
(415) 693-3000, Ext. 110
akoppe@n-h-i.org
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION
__________________________
)
Utah Board of Water Resources,)
Lake Powell Pipeline Project ) P-12966-001
)
LAKE POWELL PIPELINE COALITION’S COMMENTS ON MODIFIED
DRAFT STUDY REPORTS
Pursuant to 18 C.F.R.§ 5.15.The Lake Powell Pipeline Coalition (Coalition) hereby comments on
the State of Utah’s “Modified Draft Study Reports of Utah Board of Water Resources” (UBWR)
for the Lake Powell Pipeline Project, eLibrary no. 20120130-5041(January 30, 2011) and
eLibrary no. 20120202-5052 (February 2, 2012)
The Coalition consists of: Citizens for Dixie's Future, American Rivers, Glen Canyon Institute,
Grand Canyon Wildlands Council, Living Rivers - Colorado Riverkeeper, Sierra Club, and the
Town of Springdale, Utah. The descriptions and interests of member groups are stated in our
Scoping Document (SD1) Comments (July 7, 2008), e-Library no. 20080707-5206 and said
description is hereby incorporated by reference.
I.
COMMENTS ON MODIFIED DRAFT STUDY REPORTS
The Coalition has appreciated the Federal Regulatory Energy Commission’s (Commission)
review of the Lake Powell Pipeline project though the Integrated Licensing Process (ILP). Based
on our review of the Draft Study Reports, it does not appear that the UBWR has taken into
account the Great Recession and the associate dramatic slowing of population growth. The
financing of the project has also been called into question by the Utah State treasurer due to the
economic downturn as the state has reached its bonding limit. In addition, none of the water
district participants’ have shown the ability to pay for the Lake Powell Pipeline. Yet, these
studies continue to recommend the Lake Powell Pipeline on a false premise that the Lake Powell
Pipeline would be needed by the year 2020. With Washington County having some of highest
per capita water use, the cheapest price water in the west and a decrease in growth there is room
for improvement before importing water from the already over-allocated Colorado River.
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II.
SPECIFIC COMMENTS ON MODIFIED DRAFT STUDY REPORTS
We comment on Washington County’s issues and alternatives described in the Modified Draft
Study Reports. For ease of reference, our comments track the title and outline number in these
documents for each section where we have a comment. Quotations from the study reports are in
italics.
Modified Draft Study Report 10 Socioeconomics and Water Resource
Economics
1.3.1 WCWCD No Lake Powell Water Alternative
Page 1-23 reads:
The WCWCD would develop a reverse osmosis (RO) advanced water treatment facility to
treat up to 40,000 acre-feet per year of Virgin River water with high total dissolved solids
(TDS) concentration and other contaminants. The RO advanced water treatment facility
would produce up to 36,279 acre-feet per year of water suitable for M&I use.
The remaining needed water supply of 32,721 acre-feet per year to meet WCWCD 2037
demands would be obtained by reducing and restricting outdoor residential water use in
the WCWCD service area.. Therefore, beginning in 2020, the existing rate of residential
outdoor water use would be gradually reduced and restricted to 14.9 gpcd, or an 85.4
percent reduction in residential outdoor water use.
The combined would equal 69,000 acre-feet per year of M&I water to help meet
WCWCD demands through 2037.
Comment:
UBWR’s proposed alternative for the Lake Powell Pipeline used for the economic analysis does
not meet NEPA standards. Specifically, NEPA procedures must insure that environmental
information is available to public officials and citizens before decisions are made and
action is taken. The information must be of high quality.40 C.F.R. §1501.1. Further, NEPA
requires the EIS to examine all reasonable alternatives to the proposal. In determining the scope
of alternatives to be considered, the emphasis is on what is “reasonable” rather than on whether
the applicant likes or is itself capable of carrying out a particular or feasible from the technical
and economic standpoint and using common sense, rather than simply desirable form the
standpoint of the applicant.40 C.F.R.§1502.14
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NEPA requirements state that alternatives considered must be both reasonable and feasible. The
proposed alternative of reverse osmosis and restrictions of only 14 gallons per person per day for
residential outdoor watering does not meet these requirements. Within the draft study reports,
this alternative is declared unfeasible, and unreasonable. Draft study report 22 describes the
alternative as “draconian” and UBWR’s Water Needs Assessment page ES-28, March 2011
states:
“advanced water treatment processes (e.g. reverse osmosis) are assumed to be
financially and environmentally prohibitive with regard to providing culinary water from
local surface waters.”
Despite acknowledgement within the study reports that this alternative is unreasonable and
unfeasible, UBWR has reasserted this as their only alternative to Lake Powell Pipeline Water.
Consideration of reverse osmosis as the alternative creates an illusory rationalization for Lake
Powell Pipeline water. By presenting the most expensive alternative UBWR neglects to examine
true reasonable and feasible alternatives in favor of a calculated unfeasible option. Despite the
Water Needs Assessment claims that reverse osmosis is financially and environmentally
prohibitive, study report 22, and study report 10 shows it is economically feasible to implement
reverse osmosis by the year 2020. This obvious contradiction must be addressed in the final
study report.
In addition, UBWR did not look at increased water conservation across all sectors and all water
supplies. Rather, they target only residential outdoor use and suggest extreme reduction levels.
The study report also does not explain how UBWR would implement requirements on the six
largest cities that have their own water rights to reduce existing home owners to only 14 gallons
per person per day (gpcd) for residential outside watering starting in 2020. The final study report
needs to include implementation procedures and corresponding legal rights to be able to
successfully implement those procedures. Since there is only one water meter per home would
the city only allow 72 (gpcd)1 for inside and 14 gpcd for outside water use to equal only 86
gallons a day? This alternative is unrealistic and not enforceable.
Further, the proposed No Lake Powell Pipeline Water Alternative arbitrarily fails to consider
alternatives that could better comport with NEPA’s environmental regulations such as, among
other things, other local supplies, private landowner water rights, increased water conservation
in all sectors, better efficiency, increased water reuse, increased agricultural conversions,
increased pricing, land use planning strategies, and other mechanisms for providing water (or
reducing demand) that might equally meet future water demands by the year 2020-2037 in a
more economic and sustainable manner.

1

Water Needs Assessment, March 2011, residential indoor water use Table 3-10 page 3-14
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Further, NEPA requires that the Alternative be redesigned to take all of these factors into
consideration. Finally, this Alternative would be more consistent with the Commission’s Equal
Consideration - Section 4(e) of the Federal Power Act that requires FERC to give "equal
consideration to the purposes of energy conservation, the protection, mitigation of damage to,
and enhancement of, fish and wildlife, the protection of recreational opportunities, and the
preservation of other aspects of environmental quality."
The Coalition’s concerns on this issue are widely echoed by federal agencies. For example, BLM
also wrote of their concerns about the alternatives in their study report comments:
BLM’s Comments 79:2
General Comments
“Alternatives - The development of viable alternatives is lacking, a major concern for the
legal sufficiency of the EIS, as outlined in the CEQ Regulations (43 CFR 1500). In
particular, the No Lake Powell Water alternative appears to lack any realistic analysis. It
reads more like a justification for constructing the pipeline instead of being a viable
alternative to the pipeline.”
UBWR Response:
“The Alternatives Development draft study report was performed as specified by FERC
to identify and define an action alternative to the LPP Project that would not involve
conveying water from Lake Powell to the three southwest Utah sponsoring water
conservancy districts. The UDWR disagrees that the No Lake Powell Water Alternative is
a justification for constructing the pipeline instead of being a viable alternative to the
pipeline.”
The U.S. Fish and Wildlife Service stated their concerns about the alternative.
USF&WS’s letter to FERC on the Study Report:
…”We are concerned that the Alternatives Development report #22 extends beyond
technical information, and makes improper assumptions about Federal action agencies
policy decision, and inappropriate assumptions about the parameters of NEPA
Alternatives and analysis. Our ability to comment on the adequacy of the study reports
for the project alternatives is constrained by the fact that no purpose and need statement
has yet been articulated from FERC. Without a purpose and need statement, it’s unclear
how the range of project alternatives (which necessarily depend on the purpose and
2

Utah Board of Water Resources (UBWR) response to comments on the draft study reports (ISR) FERC and initial
study report meetings July 28, 2011, page 9
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need) will be determined, and in turn, whether the full range of studies necessary to
evaluate alternatives is fully identified.”
The Grand Staircase-Escalante National Monument also had concerns about the alternative.
Letter to FERC from Grand Staircase-Escalante National Monument, May 6, 2011, re:
Draft study plan reports, page 1. “The development of viable alternatives is lacking, a
major concern for the legal sufficiency of the EIS.”
Despite the concerns from multiple federal agencies, and the above cited NEPA regulations
UBRW did not change the proposed alternative.
Alternative development is integral to the Environmental Impact Statement (EIS). UBWR has
declared they would not the change the proposed action alternative despite substantive failures to
meet NEPA requirements. Therefore, as the lead agency, the Commission is responsible for
ensuring compliance with NEPA in the licensing context. The proposed Alternative should be
grounded in a “Rule of Reason” and make a good faith effort to ensure a viable alternative is
evaluated. We ask the Commission to recommend changes be made to the alternative by UBWR
so that the proposed analysis complies with the National Environmental Policy Act (NEPA). The
Coalition is concerned that public funds continue to be spent in finalizing these studies despite
the apparent and obvious flaws in alternative development. The Coalition strongly believes the
proposed alternative is not feasible, or reasonable, or executable and therefore does not meet the
minimum NEPA requirements for use in the EIS.

Chapter 3 Alternatives Development Draft Study Report 22
Conceptual Project Alternatives
3.1.1. Equivalent Population Water Needs
Page 3-1
“The equivalent population of each district is the population level at which no additional
water supplies are available to meet water needs. This assumes all conservation goals
are met, all water rights have been fully developed; all secondary water conversions
have been made.”
Comment:
The guidelines for equivalent population level at which no water supplies are available were not
met. UBWR used the wrong data by not including all the water supply information for the study.
In addition, conservation goals for Washington County are artificially low and have not changed
since the 2008 Water Needs Assessment. To have meaning and substance, these goals must be
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reassessed and should equal the achievable conservation goals other areas with similar climates
have put in place. Without meeting these guidelines, the basis for the alternatives conclusion is
flawed.
The Washington County Water District predicts that the county will run out of additional water
in just 8 years, by 2020. Data used in these predictions is outdated and irrelevant given the
current economic picture. UBWR assumptions that Washington County population will reach
279,864 in 2020, and double again to reach 516,420 by 2035 is not based on current conditions
and should not be used as the basis for the studies.
The Coalition understands the UBRW will revise the studies based on updated Governor’s
Office of Planning and Budget (GOPB) population estimates in July. UBWR assumed
approximately an annual growth rate of 5% to conclude additional water would be needed by
2020. Revised predicted growth rates will surely reflect a rate much lower than 5%. Based on
inflated current population numbers and future growth rates, annual water demand in 2020 is
suggested to be 96,526 acre feet for a population of 279,864 people. 3
In July, we expect population estimates will be much lower than previously predicted and
therefore corresponding water demand will also be dramatically reduced. The entire need
for the Lake Powell Pipeline will need to reassessed and there is a strong argument the
Lake Powell Pipeline water will not be needed by 2020.
The Commission should stop the studies unless it can clearly establish the need for the Lake
Powell Pipeline by 2020 supported by the 2012 GOPB population estimates. This approach will
conserve precious tax paper moneys and eliminate spending on a flawed study.
UBRW’s proposed alternative does not count all the large amount private landowner water rights
in the county that could convert to culinary use in the future. A quality EIS must rely on
transparency in data and include all the water supplies in the county including the Washington
County Water District’s current 147 water right certificates. Also, the total amounts of water in
storage must be reported to give a complete picture of water that will be available. For example,
when full, there are 160,000 acre feet of water in storage in Quail Lake and Sand Hollow’s
Reservoirs and Sand Hollow’s aquifer projects. Only a small amount of water is sold out of Sand
Hollow Reservoir. The No Lake Powell Pipeline Water Alternative does not consider all the
water in storage and is a narrow look of future water availability in the county.
Relying on this narrow view is the basis for the prediction that Washington County will run out
of water for growth in just 8 years. This misleading representation to federal agencies and the
public is not accurate. The UBWR has comprehensive information on current water rights and, in
due diligence, should include a comprehensive list of these in the final study report. All relevant
3

Alternatives Development Study report 22, March 2011, 3-6 page
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and important information must be included as a basis for the EIS. This substantial evidence
should be requisite to the Commission’s records leading to the final decision.
UBWR claims there is only about 96,529 acre feet of water to be used for culinary and secondary
use by 2020-2037, but that does not represent the actual amount of water that is available in our
area. In the Coalitions’ research we have found significantly more water than the UBWR
discloses in the studies.

The Coalition proposes an Action Alternative
Citizens Alternative
The Coalition requests that the Commission include a “Citizens Alternative” to be studied in the
EIS. This is a reasonable and cost effective alternative. We have included the concept in all of
our previous comments. This alternative is less damaging to the environment and a more
practicable alternative to meet current or future water supply demand 2020-2037. It includes:


Water conservation reductions across all sectors including residential indoor and outdoor
use; commercial; industrial; secondary and institutional water use.



A more aggressive water conservation goal than what is proposed by UBWR. Many
states have set and met more aggressive conservation goals. We outlined in Scoping
Document 2 (SD2) that Utah water agencies are meeting the target of 12% much faster
than the Washington County Water Conservancy District’s forecast of only 12% saving
by 2050. Before proceeding, the study report should look at a more aggressive
conservation approach and consider the possible water savings.
o The State of Utah has adopted a conservation goal to reduce per capita water use
25% by the year 2050.4 This is a fairly modest goal at 0.5% per year, considering
that many utilities in Colorado are planning to reduce water use by 1% per year.5
In addition, state-wide water use already dropped 12% from 2000 to 2005 and
further reductions will be achieved through “passive” conservation measures.
More substantial improvements in water use efficiency are both realistic and
achievable within the next 25 years.
o Many utilities throughout the West expect to reduce per capita water use by 1%
per year. This represents a good estimate of what is achievable for Washington
County, especially considering water use has been reduced 13% within 6 years

4

The baseline year is 1995 in some cases, 2000 in others.
Western Resource Advocates. 2007. Front Range Water Meter: Water Conservation Ratings and Recommendations
for 13 Colorado Communities. November.
5
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from 2005-2011. Future conservation savings estimated herein use a 1% per year
reduction for the first 25 years and a 0.5% per year reduction for the following 30
years. This results in a 40% total reduction of year 2005 water use by 2060. The
Utah Board of Water Resources in their 1993 Water Plan also had a similar
recommendation for water conservation that 1% per year was achievable.6
o The Jordan Valley Water Conservancy District in Utah provides water to the
cities of West Jordan, South Jordan, Sandy, Midvale, Riverton and South Salt
Lake as well as numerous irrigation districts, committed to reduce use by 25%
from 2000 levels by 2025. As of 2004, the Jordan Valley Water Conservancy
District already had seen a 20% reduction, lowering their per capita water use
from 250 to 207 gpcd in only four years.7


Implementation of a higher block rate pricing strategy to reduce water use from the
current low rates. Current water pricing in St. George is the lowest in the western states.
(see chart below)



Accurate accounting of water supplies.
o Counting more agricultural water as a transfer to culinary. In1991 UBWR
estimated agricultural water at 87,800 Acre Feet Year (AFY). Of this, only 4,000
AFY of agricultural water is being considered for conversion to culinary use and
12,400 AFY for secondary use by the year 2037.
o Accurate accounting of water supplies within reservoir and aquifer storage. In
2008, the artificial recharge to the Sand Hollow aquifer was estimated to be
70,000 AF. The water district has stated this aquifer could hold up to 200,000 AF
of water. But, the district only counts a small amount of 8,000 acre feet annually
that could be used for culinary use by 2060. Additionally, the water district
predicts it can only sell 7,500 AFY by 2060 of the 50,000 acre foot Sand Hollow
Reservoir.
o Hundreds of thousands of acre feet of private landowner water rights are within
the Washington County Water District’s area. UBWR is not willing to count any
conversion to culinary use to the year 2060. If UBWR refuses to acknowledge
these rights, private land owners must be notified of this over allocation.



Water recycling possibilities are not explored by UBWR and should be included.

6

Utah State Water Plan, Kanab Creek/Virgin River Basin 1993, p.11-4 “The projected water use for the basin is
based on the assumption conservation is applied and the per capita use is reduced one percent per year from 1995
until 2010, one half percent per year until 2020.”
7
Jordan Valley Water Conservancy District, 2004-2005 Summary of Operations, p. 49.
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Water reuse is low and could be increased from the 14,000 acre feet that is being
proposed possible to 2037.



Accurate accounting of water use per person; several different figures are cited. The
Washington County Water District must show an accurate accounting and use that figure
consistently despite the purpose of the report. The state needs to set a standard for
accurately accounting for water use that would be used for all entities.



An accounting of water diverted from the Virgin River and the amount of water delivered
back to the river through the Water District’s hydropower plants should be included in
the studies. The Water District may divert more water than they report as possible future
water supply.

The Citizens Alternative would be in the best interest of the communities involved from both a
cost perspective and an environmental perspective.

Water Conservation
We recommend the study report fully consider increased water conservation, recycling and
include an accurate accounting of all future potential sources of water be considered before the
Commission approves this study report as complete and ready for analysis in the EIS.
In Scoping Document 2 (SD2) the Commission stated that scoping was intended to serve as a
guide to issues and alternatives to be addressed in the Environmental Impact Statement (EIS).
The public expressed concerns in the scoping process that should be addressed in the EIS, the
Commission’s comments read:
The Commission’s Scoping Document 2 (SD2) comments mentioned that increased water
conservation was a concern in scoping. It reads:
“As shown in both the transcripts of the scoping meetings and in Appendix A, many
individuals have provided either oral or written scoping comments, or both, concerning
the Lake Powell Pipeline proposal. Many of the public comments express similar
concerns or issues:
Increased water conservation can delay the need for the pipeline or other water supply
projects.”8
8

FERC elibrary 20080821-3005, Scoping of Environmental Issues for the proposed Lake Powell Pipeline Project,
August 21, 2008, p.7
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Comment:
UBWR continues to ignore the possible scenario of increased water conservation in all sectors in
the proposed alternative and only targets reducing residential outdoor watering. Due to the
public’s comments, increased water conservation as a solution to importing water should be
analyzed in the EIS.

1.5.1 Water Resource Economics
Page 1-26


Provide a clear picture of Project economic benefits and costs, including: 1) a
comparison to Project alternatives; and 2) reviewing the economics of conservation
measures and available water right changes/transfers from irrigated agriculture or other
water supply sources, as designated by the water supply study.



Determine Project (and alternatives) marginal costs and cost allocations to the Water
Conservancy Districts. In terms of new supply options and marginal costs, consider the
general economic impacts on the Districts and to the state; clarify the likely fiscal
impacts.

Comment:
The study report is not clear what the benefits/costs are in dollar amounts for actions listed
above. In addition, the study report does not explain the economics of conservation measures or
other water sources that could be available in the study report.
UBWR varies from the specific requirement of the approved study plan by not including the
economics of water conservation measures that could be increased from the low estimate of only
12% by the year 2050. UBRW has a 25% conservation goal by 2050. They state that there has
been a 13% reduction within 6 years from 2005-2011. But, predicts it can save another 13% by
the 2050 thirty nine years later. Increased conservation goals must be considered, with actual
past savings being used as a basis for future goals.
The study reports do not clearly explain in detail the fiscal impacts repayment will have on each
of the counties served by the Water Districts pursuing this project. For example, the study report
still lacks detail on the effect of increased impact fees, surcharges and taxes residents will have
to pay for the Lake Powell Pipeline. These effects should be considered in the cost benefit
analysis.
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In Scoping Document 2 (SD2) the Commission stated that scoping was intended to serve as a
guide to issues and alternatives to be addressed in the Environmental Impact Statement (EIS).
The public expressed concerns in the scoping process that should be addressed in the EIS, the
Commission’s comments read:
“As shown in both the transcripts of the scoping meetings and in Appendix A, many
individuals have provided either oral or written scoping comments, or both, concerning the
Lake Powell Pipeline proposal. Many of the public comments express similar concerns or
issues:
3. the estimated cost of the pipeline is increasing and little is known about how the final
cost of the pipeline will affect fees and the taxes and rates paid by water users;9
Yet, UBWR still does not address the actual cost and the effect to the water users and taxpayers
in this study report.

Water Pricing
Washington County has some of cheapest water in the west coupled with the highest water use in
the west. It is widely known that water pricing is one of the most effective conservation
measures. UBRW does not consider adjusting prices to parallel those of comparable markets,
which will likely result in increased.

99

FERC elibrary 20080821-3005, Scoping of Environmental Issues for the proposed Lake Powell Pipeline Project,
August 21, 2008, p.7
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Chart courtesy of Utah River’s Council

2.2.1.1 NED Analyses Assumptions


NED account Project benefits are:
Water values: Alternative project costs are based on reverse osmosis (RO) reuse values,
which are the most likely alternative supply to the Project, where the LPP Project defers
the need to develop an RO plant and annual operations (affects the bulk of future water
supply needs). The Project also would avoid transferring existing residential outdoor use
of culinary water, with residence retrofits required to implement xeriscape conditions.
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Comment:
This section should be changed to be easily understood by the public. Detailed explanation of
what the benefits are, their value and how their value was determined should be included in the
study. For example, the derivation of the benefit/cost of not transferring existing landscaping by
taking out the grass, trees and shrubs and turning the yard into xeriscape should be detailed.
Would the city pay to have this done? We recommend the benefits be quantified in dollar
amounts and described in detail in the assumptions.
Lake Powell Pipeline Coalition Comment 45.510draft study reports
NED 2.2.3 to the study plan report:
(1) Existing water supplies. Existing water supplies are included in the with or withoutproject condition. Make adjustments to account for anticipated changes in water supply
availability because of the age of facilities or changed environmental requirements.
(3) Additional water supplies. The without-project condition includes water supplies
that are under construction or authorized and likely to be constructed during the forecast
period.
(6) Nonstructural measures and conservation. The without-project condition includes
the effects of implementing all reasonably expected nonstructural and conservation
measures. These measures include:
(1) Reducing the level and/or altering the time pattern of demand by
metering, leak detection and repair, rate structure changes, regulations on
use (ie, plumbing codes), education programs, drought contingency planning;
and
(2) Modifying management of existing water development and supplies by
recycling, reuse, and pressure reduction; and
(3) lncreasing upstream watershed management and conjunctive use of
ground and surface waters.
UDWR Response:
Items (1) through (6) have been taken into consideration in the development of
alternatives in draft Study Report 22.

10

Utah Board of Water Resources (UBWR) response to comments on the draft study reports (ISR) FERC and initial
study report meetings July 28, 2011, page 94
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Comment:
The Coalition finds that these items were not sufficiently addressed in the draft study reports.
Measures that deserve further consideration include; increasing conservation, agricultural
conversion, pricing, recycling and reuse.

4.1.1 Population Forecasts
Page 4-1
However, the long-term population growth rate trend for the future was expected to
remain largely the same.
This sentence above should be deleted. At the 2012 Southern Utah Economic Summit, Lecia
Langston of Utah Work Force Services stated, “Do not expect to see the rate of population
growth to be as high as in past years.” Population growth predictions post-recession will be much
less than what they were in pre-recession. The report needs to address how the recession has hurt
the housing industry and subsequently altered growth patterns in Washington County.

Chapter 5
Water Resource Economic Benefits and Costs NED Analyses
Page 5-1
The B/C ratio is about 1.49.
Comment:
The cost /benefit, B/C ratio should be explained in better detail so the public can understand
what the concept means. This study report fails to educate the public on the benefit and costs of
Lake Powell Pipeline in a manner so the public can understand it. The data that defines a benefit
and how the alternatives were compared must be included more clearly in the final study report.
There is still no clear explanation in the economic study report of the risk and uncertainty that
the Colorado River will not be able to supply water to the lake Powell Pipeline. This is a risk that
should be reflected in the economic analysis. This was a major issue in scoping and needs to be
included in the final study report 10’s analysis for the EIS.
The Coalition has included the concern in all our previous comments. Public concerns from
scoping are still not included in the study reports and should be. In Scoping Document 2 (SD2)
the Commission stated that scoping was intended to serve as a guide to issues and alternatives to
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be addressed in the Environmental Impact Statement (EIS). The Commission’s comments on
this read:
“As shown in both the transcripts of the scoping meetings and in Appendix A, many
individuals have provided either oral or written scoping comments, or both, concerning the
Lake Powell Pipeline proposal. Many of the public comments express similar concerns or
issues:
1. continued droughts and climate effects from human activity could put the supply of
water from Lake Powell Reservoir at risk.”11

Chapter 8
Socioeconomics Baseline (Action and No Action Alternatives)
8.1 Population Trends for Washington, Iron, and Kane Counties, Utah
Pages 8.1-8.44
Comment:
For the information to be of high quality, a discussion of the Great Recession and its impact on
the housing market should be included in this section of the study report.
In recent years, the number of new building permits issued in Washington County has
plummeted. In 2006, when the Impact Fee study was completed, there were 2,054 residential
building permits issued. This rapid expansion was expected to continue with a population growth
rate of about 5% until 2020. Unfortunately, in 2011 there were only 886 residential permits
issued. Further, building permit growth is not expected to increase until the excess supply in
housing is reduced. The current housing market is flooded with foreclosures; in 2011 there were
1165 foreclosures and 1476 Notices of Defaults. This supply of existing homes will further slow
the Water District’s impact fee collection. Growth in our area has decelerated dramatically and
the concept that impact fees will pay for the majority of the Pipeline is no longer valid. In
February, Notices of Foreclosures have spiked up again.

11

FERC elibrary 20080821-3005, Scoping of Environmental Issues for the proposed Lake Powell Pipeline Project,
August 21, 2008, p.7
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Public Comments:
The Coalition has commented throughout the licensing process and worked to educate and
engage the public in this process. The Coalition has found that the FERC web site is not user
friendly for the public to make comments. In fact, the current structure deters the public from
commenting. FERC should consider revamping its web site to make it easier for the public to
make comments. The complex procedure to submit longer comments needs to be simplified and
be similar to other federal agencies and provide an email address.

III.
CONCLUSION
The Washington County Water Conservancy District’s (Water District) forecast for water
demand is artificially high because it incorporates unrealistic population forecasts, outdated
water use data, and unreasonably low estimates of future water conservation.
The Coalition has tried to demonstrate to the Commission in previous comments that this project
is indeed a water project, and that the State of Utah is pursuing a FERC hydropower license to
solely “bank” water for future development. There is no state bonding capacity to pay for the
Lake Powell Pipeline or the pump storage portion of the project. The pump storage is just a
concept and shows no real possibility of funding. In fact, at the recent public meeting, Ron
Thompson, WCWCD manager stated that the pump storage project would not likely be pursued
at this time. Without pump storage, the pipeline will consume more energy that it produces.
We ask the Commission to determine the modified study report #10 incomplete and not ready for
the EIS because the UBRW proposed alternative is not feasible. $24 million of public money has
already been spent on this flawed study. As lead agency, the Commission should require the
studies to comply with NEPA guidelines. The Coalition believes its “Citizens Alternative” which
places a higher priority on boosting local water supplies, increased conservation, efficiency,
increased reuse, and accurate water pricing is far more feasible than the current proposed
alternative. Further the Coalition’s Alternative will result in significant cost efficiencies and
result in reduced environmental impacts and energy conservation and will meet future water
demand by 2020-2037.
The Coalition’s requested adjustments to the study reports are important because the study
reports will influence communities’ decisions to build a billion dollar water project. We request
that Commission modify the study report consistent with our comments to assure all alternatives
and their respective costs and benefits are properly assessed as required by law so that the
decision makers and the public can make an informed decision.
We thank the Commission for considering these comments. We look forward to working with
UBWR and the Commission on the Lake Powell Pipeline Environmental Impact Statement.
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Attachment “A”: Information on water conservation
Attachment “B” Information on fiscal responsibility
Attachment “C” Public Survey and list of published editorials on the Lake Powell Pipeline
Dated: March 23, 2012
Respectfully submitted,
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“Attachment C”
Public Opinion survey and Articles
March 2012

October 21, 2008 ,The Washington County Water Survey
– New Vanguard Media Survey results
Made 428 phone interviews with a 95% level of confidence.
In addition to phone surveys they also conducted 3 focus groups of 12 people each on 9/25. The
following groups could NOT participate in the focus groups: elected officials, water district employees
Water Conservation
-overwhelming support
-thought public education was very important, especially in schools
-not at all familiar with the WCWCD (only one person knew anything about them)
-golf courses got most of the blame for over consumption
Water Supply
No one knew water came from the Virgin River
Lake Powell Pipeline
-Huge questions on how it would be financed
-concerned with who pays & how
-even mix of supporters & those who oppose
primary cause of opposition was because they didn’t know enough about it – education was key
Results from phone survey
188 people lived here less than 12 years
236 lived here longer than 12 years
Rate issues of importance:
1. water
2. air quality
3. recycling
4. destruction of the environment
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What is your most reliable source of information?
Newspaper
Radio
City government
2nd from bottom was water district
Which would you support to help conserve water?
Smaller lawns – 50%
Higher water rates for using more water – 50%
Where does your water come from?
68% said wells, aquifers & reservoirs
responses also included turning on the tap
How familiar are you with the WCWCD?
Very – 15%
Not familiar – 46%
How familiar are you with the Lake Powell Pipeline?
Not familiar – 37%
Somewhat – 46%
Very – 17%
Note: From previous surveys the question was asked “Have you heard about the Lake Powell Pipeline?

Year
2004
2005
2006

Familiar
60%
46%
69%

Not Familiar
30%
54%
30%

Published Public Opinion Articles
April 2006:
“Lake Powell pipeline won’t solve water problems” – Spectrum guest writer group (Don Triptow)
August 3, 2006:
“Emotion about tax increase will be rage” – Spectrum LTE (Joe Hennessey, Cedar City)
August 4, 2006:
“Iron County taxation is out of control” – Spectrum LTE (Jerry Jones, Cedar City)
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March 4, 2007:
“Lake Powell pipeline cost underestimated” – LTE (Doug Williams, St. George)
April 17, 2007:
“Everyone will pay” – Salt Lake Tribune Public Forum Letter (Janine Blaeloch, director Western
Lands Project, Seattle, Washington) for Lake Powell Pipeline
May 20, 2007:
“Lake Powell pipeline delivers less than desirable future” – Spectrum guest editorial (Bruce
Wilson, resident & author)
June 12, 2007:
“Let’s take charge of our future” – Spectrum LTE (Andrew Kramer, resident and retired
architect)
June 7, 2007:
“Pipeline won’t solve a lengthy drought” – Spectrum LTE (Doug Williams, St. George resident)
July 15, 2007:
“Lake Powell pipeline won’t minimize drought deficit in southern Utah” – Spectrum guest op-ed
(Bruce Wilson, author)
July 9, 2007:
“Lake Powell pipeline myth” - Spectrum guest op-ed (Bruce Wilson, author of “Disarming the
Culture War” and Washington City resident)
August 2007:
“Roadrunner swallowing an elephant? The Lake Powell pipeline is too expensive” – Spectrum
guest op-ed Lin Alder
January 31, 2008:
“Is the Lake Powell Pipeline necessary?” – Hurricane Valley Journal
January 17, 2008:
“Washington County Opponent: Pipeline plan has its perils” – Salt Lake Tribune (Mark Havnes)
January 16, 2008:
“Proposed Lake Powell pipeline meets with opposition” – Salt Lake Tribune (Mark Havnes)
February 10, 2008:
“Will there be water?” – Spectrum editorial by the Editor
February 23, 2008:
“Lake Powell pipeline: Would it support our principles?” – Spectrum guest op-ed (Paul Van
Dam, former Utah attorney general, Ivins resident)
March 20, 2008:
“Voter initiative is needed on water” – Spectrum LTE (Ray Kuehne, St. George resident)
March 13, 2008:
“Group challenges pipeline” – Spectrum (Bob Hudson)
April 1, 2008:
“Critics of 139-mile line bring up questions of climate change, noting that supply may dry up” –
Salt Lake Tribune (Mark Havnes)
April 3, 2008:
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“Pipeline concerns heard: Biology students organize forum for opinions” – University Journal
(Samantha Arnold)
April 28, 2008:
“Public should vote on new pipeline” – LTE (Waid Reynolds, St. George)
August 12, 2008:
“What Democracy?” – Spectrum op-ed (Paul Van Dam) the public should have a say in the
building of the Lake Powell Pipeline.
November 13, 2008:
“Powell Pipeline: It’s time to listen to market forces” – Spectrum guest op-ed (Paul Van Dam,
former Utah attorney general, Ivins resident)
December 4, 2008 -:
“Economic downturn raises questions about pipeline” – Spectrum guest writer group(Eric de
Vita)
March 30, 2009:
“We need more disclosure on expensive pipeline” – Spectrum guest editorial (Rick Evertsen,
resident and real estate broker)
January 4, 2010:
“Residents fear cost of possible Lake Powell Pipeline” – Salt Lake Tribune (Mark Havnes)
January 5, 2010:
“Pipeline debate fills lecture hall” - Spectrum (Brian Ahern)
January 6, 2010:
“Desert mirage: Powell pipeline is an impractical idea” – Salt Lake Tribune (editorial)
January 7, 2010:
“Put pressure on officials over proposed Lake Powell pipeline” – Spectrum & Daily News writers
group (Don Triptow)
January 28, 2010:
“Stop the Lake Powell pipeline” – LTE (Lisa Rutherford, Ivins)

January 6, 2011:
“Water projects require some careful review and discussion” – Spectrum guest op-ed (Paul Van
Dam, former Utah attorney general and Ivins Resident)
March 30, 2011:
“Pipeline update meeting long on details, short on answers” – Spectrum writers group (Lisa
Rutherford)
April 9, 2011:
“Lake Powell Pipeline” – Salt Lake Tribune Editorial
May 5, 2011:
“People should get to vote on pipeline” – LTE (Jim Rowles, Central)
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May 17, 2011:
“We need better information about the Lake Powell pipeline” – Spectrum guest writer group
(Ray Kuehne)
May 2011:
“Taxpayer of Washington County, wake up” – Spectrum LTE (Waid Reynolds, St. George
resident) on the cost of Lake Powell Pipeline
June 22, 2011:
“Water district continues to spend money on flawed project” – Spectrum writers group (Lisa
Rutherford)
August 17, 2011:
“Pipeline could resemble other areas’ mistakes” – Spectrum LTE (Jim Rowles, Central resident)
September 8, 2011:
“Washington County can learn from Alabama’s mistake – Spectrum writers group (Eric de Vita)
September 21, 2011:
“Powell pipeline faces funding skeptics” – Salt Lake Tribune (Brandon Loomis)
September 24, 2011:
“Don’t Soak Utahns”- Salt Lake Tribune Editorial
September 15, 2011:
“Never mind the pipeline; where is today’s water going” – Spectrum guest writer group (Don
Triptow)
October 9, 2011:
“We need honest estimate of what pipeline will cost” – LTE (Doug Williams, St. George)
October 6, 2011:
“Area should get by on existing water supply” – LTE (Steve Martin, Washington City)
October 30, 2011:
“Pipeline price tag: The cost of the Lake Powell pipeline has become a controversial topic” –
Spectrum editorial (Todd Seifert, editor) There is no dobt that taxpapers would shoulder the
load of paying off the huge debt.
December 7, 2011:
“Politics of water affect all of us” – Spectrum writers group (Lisa Rutherford)
November 17, 2011:
“In Our View: Pipeline funding” – Spectrum editorial (Todd Seifort, editor)
November 27, 2011:
“No water to pump” – Salt Lake Tribune LTE (David Folland, Sandy resident)
November 23, 2011:
“The Lake Powell Pipeline continues to polarize” – St. George News (Mori Kessler)
February 22, 2012:
“Put possible costs of Lake Powell pipeline in perspective” – Spectrum LTE (Terry Wenstrand,
Santa Clara)
February 15, 2012:
“A new way to look at pipeline” – Spectrum writers group (Ray Kuehne) growth will pay for the
Lake Powell Pipeline
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February 10, 2012:
“Water district using scare tactics to push through pipeline” – Spectrum LTE (Dave Kerlin, Ivins
resident)
March 6, 2012:
“Area can learn from Tucson” – Spectrum writers group (Lisa Rutherford, Ivins resident)
March 7 2012:
“Proposed Lake Powell Pipeline is bad bet for Utah taxpayers” – Deseret News (Sharlene Leurig
and Peter Metcalf)
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION
___________________________
Utah Board of Water Resources, )
Lake Powell Pipeline Project
) P-12966-001
___________________________ )
LAKE POWELL PIPELINE COALITION’S COMMENTS ON THE
PRELIMINARY LICENSING PROPOSAL AND DRAFT STUDY REPORTS
Pursuant to 18 C.F.R. §5.16, the Lake Powell Pipeline Coalition (“the Coalition”) hereby
comments on the Utah Board of Water Resources’ Division of Water Resources’ (“UBWR”)
Preliminary Licensing Proposal (“PLP”) and revised draft study reports for the Lake Powell
Pipeline Project (“Project”), eLibrary no. 20151202-0046 (Dec. 1, 2015).
The Coalition consists of: Citizens for Dixie's Future, Glen Canyon Institute, Grand
Canyon Wildlands Council, Living Rivers - Colorado Riverkeeper, Utah Chapter Sierra Club,
Grand Canyon Chapter Sierra Club, Save The Colorado and Utah Rivers Council. The
descriptions and interests of member groups are stated in our Scoping Document (SD1)
Comments.1
These comments raise concerns related to the adequacy of the information included in the
PLP, including the Study Reports, to serve as the basis for the Federal Energy Regulatory
Commission’s (FERC or Commission’s) environmental review under the National
Environmental Policy Act (NEPA) and ultimate licensing decision under the Federal Power Act
(FPA).
Based on our review of the PLP, the Coalition is concerned that the Project as proposed is
legally and hydrologically infeasible. For example, the PLP does not adequately address the
following issues:





1

Whether the Project is needed to meet existing or forecasted demand;
Whether UBWR has sufficient water rights under the Law of the River to
effectively operate the Project over the term of license. Utah’s Colorado River
Compact rights are only a percentage of water left after senior water rights of the
Lower Basin Compact obligations have been met.
Whether the proposal to divert water from Lake Powell is in accordance with the
Law of the River. According to the Colorado River Compact Utah’s Upper Basin
water rights cannot be used in the Lower Basin where the Project is located.

e-Library no. 20080707-5206 (July 7, 2008).
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Whether, and if so to what extent, reasonably foreseeable climate change
scenarios will limit the availability of water for Project uses. UBWR incorrectly
claims that it can divert water in dire conditions, and that, therefore, it does not
have a responsibility to address the risk of climate change.
Whether UBWR has sufficient resources to construct, operate, and maintain a
project of this scale for the term of any new license.

For ease of reference, to the extent possible, our comments track the title and outline
number in these documents for each section where we have a comment. We underline our issues
of concern for emphasis. The quotations from the Study Plan and Study Report are in italics.
I.
COMMENTS ON THE PRELIMINARY LICENSING PROPOSAL
According to the Commission’s regulations, a preliminary licensing proposal must:
(1) Clearly describe, as applicable, the existing and proposed project facilities,
including project lands and waters;
(2) Clearly describe, as applicable, the existing and proposed project operation
and maintenance plan, to include measures for protection, mitigation, and
enhancement measures with respect to each resource affected by the project
proposal; and
(3) Include the potential applicant's draft environmental analysis by resource area
of the continuing and incremental impacts, if any, of its preliminary licensing
proposal, including the results of its studies conducted under the approved study
plan.2
We are concerned the PLP is incomplete, includes major errors, and includes many
unsubstantiated claims that do not comply with these requirements, as described below.
A.

The PLP Does Not Provide Complete Information on Project Facilities and
Operation.

The PLP does not provide information on the impact of low reservoir levels on power
production and its implications if UBWR cannot operate the Project in drought or other lowinflow conditions.
The PLP also lacks information on capacity and generation of power from the pump
storage project and the estimated power that would be needed for pumping from Lake Powell
and what this power production will cost.

2

18 C.F.R. § 5.16(b).
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The PLP does not include the timing for completion of transmission upgrades to provide
power to the pumps and for upgrades required to the Glen Canyon switchyard. Further, how
much will local utility rates have to be raised to pay for the required transmission improvements
for the Project? For example, Page Electric’s cost in 2009 was estimated to be seven million
dollars and Garkane Power’s cost was 40 million dollars.
B.

The PLP Does Not Provide Accurate Descriptions of the Proposed Action and
Action Alternatives

The PLP Section 3.5 No Lake Powell Water Alternative
The PLP describes the No LPP Alternative as follows:
“The No Lake Powell Water Alternative would involve a combination of
developing remaining available surface water and groundwater supplies,
developing reverse osmosis treatment of existing low-quality water supplies, and
eliminating residential outdoor potable water use as a conservation measure in
the (Washington County Water Conservancy District) WCWCD service area. This
alternative could provide a total of 86,249 acre-feet of water annually to
WCWCD and KCWCD for (Municipal and Industrial) M&I use without diverting
Utah’s un-allocated water rights from Lake Powell.” 3
Comment
UBRW continues to a make a major error in its description of the No LPP Alternative.
Therefore, the analysis throughout the PLP is erroneous. If the Project was not built, there would
be no need to eliminate residential outdoor water use because UBWR only uses 17,219 AF of
culinary water in the No LPP Alternative. Therefore, outdoor potable water use is not
eliminated. We discuss this error in detail in our comments on Study Report No. 22 below.
Also, the Study Report does not identify all the remaining existing water supplies. There
are still abundant existing water supplies not identified by UBWR that could be developed if the
Project was not built. We discuss available water supplies below in our comments in Study
Report No. 19 Water Needs Assessment.
The PLP Section 3.5.1.1. Background
The PLP states:
“These future water supplies are all part of the 72,362 acre-feet per year that
would be developed by 2025. The same amount of water comprises the 2052

3

PLP, p. 3-127, (emphasis added).
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potable water supply, indicating Washington County would have no new water
supplies after 2025”.4
Comment
The information the Coalition provided in our comments does not demonstrate that the
County will run out of water by 2025 in the No LPP Alternative. As discussed in our detailed
comments on Study Report No. 19, Water Needs Assessment below. If the water use and water
supplies were validated as the State Auditor General recommended there is ample water for
growth under the No LPP Alternative.
The PLP Section 3.5.1.2 WCWCD No Lake Powell Water Alternative Features
The PLP describes the impacts of the No LPP Alternative on Washington County as
follows:
“[b]eginning in 2025, Washington County residential outdoor potable water use would
be permanently re-purposed to indoor potable water use to help meet increasing indoor potable
water demands.”5
Comment
UBWR makes the same error in its conclusion that outdoor potable water use would be
eliminated under the No LPP Alternative. It is not supported by evidence in the record. This
alternative only requires 17,219 (AF) of culinary water and the County will have 98,727 (AF) of
water by 2060. As explained in our comments on Study Report No. 22 Water Needs Assessment
below, outdoor watering of potable water would continue under the No LPP Alternative.
The PLP Section 3.5.1.2.1 Re-Purposing Potable Water Use
The PLP claims that the No LPP Alternative would drastically alter outdoor use of
potable water:
“The No Lake Powell Water Alternative would permanently eliminate residential
outdoor potable water use in Washington County, re-purposing the portion of
potable water used for residential outdoor watering to indoor potable use.
Projections of future water use through 2060 account for population growth,
climate change (projected 6 percent reduction of Virgin River flows by 2050),
water conservation (35 percent reduction in per capita water use from 2000 to
2060), and a water planning reserve (10 percent) to avoid utilizing all available
4
5

PLP, p. 3-128, (emphasis added).
PLP, p. 3-128, (emphasis added).
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water supplies in meeting demands. Potable water in Washington County is
consumed for residential indoor and outdoor uses, commercial uses, institutional
uses, and industrial uses. These potable water uses would total 130,245 acre-feet
per year by 2052, which would be equal to the potable water demand. Gradually
eliminating residential outdoor potable water use starting in 2025 would provide
the growing population with potable water for indoor use through 2045; however,
re-purposing residential outdoor potable water use to indoor use would not
increase the water supply and would have to be accompanied by adding another
water supply to meet the growing demand. By 2045, all potable water would be
used for indoor purposes, including residential indoor, commercial, institutional
and industrial use. Re-purposing residential outdoor potable water use to indoor
potable use would require converting traditional.”6
Comment
UBWR’s statements continue to misinterpret Study Plan No. 22. UBWR’s No LPP
Alternative should only replace 86,264 acre-feet (AF) of water. UBWR’s No LPP Alternative
includes only 17,219 (AF) of culinary water with 68,076 (AF) of water treated by reverse
osmosis. Therefore, not all culinary water in the county is re-purposed to indoor use.
Consequently, this error is repeated throughout the PLP. The Commission Staff should assure the
information is accurate. This inaccurate information must be deleted from the PLP.
C.

The PLP Does Not Address the Cumulative Effects of the Project and Climate
Change on the Affected Environment

The PLP does not accurately characterize the cumulative impacts of climate change on
the Project and on the affected environment over the term of the license. Contrary to the
approved Study Plan, all the models used by UBWR do not consider climate impacts on water
availability for the Project. UBWR used the Colorado River Simulation System (CRSS) flow
model for the analysis of climate change on the Project, which is unaffected by climate change.
UBWR used the Direct Natural Flow, Index Sequential Model (DNF) that does not consider
climate change. Also, UBWR used the Climate Change Inflow Hydrology (CC) model that held
Upper Basin depletions to 2015 levels. Further, UBWR did not apply the results of the best
available science information from a Downscaled General Circulation Model (GCM), which is a
climate model to analyze water availability for the Project. In particular, the PLP does not
describe the extent to which predicted increases in temperature will lead to increased evaporation
of water stored in Lake Powell.
More importantly, UBWR must prove it can divert water in drought and other low-flow
conditions. As the flow of the Colorado River diminishes UBWR’s junior water rights will
subordinate to the rights of senior water rights holders. If a drier climate is considered the
6

PLP, p. 3-128, (emphasis added).

Lake Powell Pipeline Coalition’s Comments on PLP and Revised Draft Study Reports
UBWR’s Lake Powell Pipeline Project (P-12966)

5

6504

cumulative effects of the Project will be different in the analysis of the affected environment.
We explain the reasons in greater detail in our comments in Study Report No. 19 Climate
Change below.
D.

The PLP Does Not Provide Adequate Environmental Analysis of the Environmental
Impacts of the Project and Alternatives

UBWR’s claim that it can always divert water at the end of river system is
unsubstantiated. Therefore, UBWR cannot assure an adequate environmental analysis of the
impacts of the Project. The PLP must consider the probability of reduced flows of the Colorado
River over the term of the license, but it does not. We address this issue in more detail below in
our comments on Study Report No. 19 Climate Change below.
The PLP Section 5.3.1.4.4. Unavoidable Adverse Effects of the No Lake Powell Water
Alternative
The PLP states:
“The No Lake Powell Water Alternative would have long-term unavoidable
adverse effects on soil resources in the St. George metropolitan area. Soils would
no longer be irrigated with potable water and would transition to either
unvegetated conditions or support only desert vegetation, and the soil resources
would be susceptible to erosion from wind and precipitation events.”7
Comment
The PLP does not provide a factual basis to support this claim and it should be deleted
from the PLP. We describe the error above in Section 3.5.1.2.1 Re-Purposing Potable Water Use.
The PLP Section 5.3.2.5 Unavoidable Adverse Effects
The PLP states:
“The No Lake Powell Water Alternative would have unavoidable adverse effects
and unavoidable adverse long-term cumulative effects on water supply in the St.
George metropolitan area. The unavoidable adverse effects would result from
hardening the water supply to the point there would be no water system supply
buffer from drought conditions, low stream flows, low reservoir storage and other
water supply limitations. All potable water would have to be used to meet indoor
water demands, and no outdoor water use of potable water would be allowed.”8
7
8

PLP, p. 5-81, (emphasis added).
PLP, p. 5-96, (emphasis added).
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Comment
The PLP does not provide sufficient information to support this conclusion. We describe
the error above in Section 3.5.1.2.1 Re-Purposing Potable Water Use. These Unavoidable
Adverse Effects should be deleted from the PLP.
The PLP Section 2.3.1 Economic Analysis
The PLP states:
“It is an annualized analysis of the costs and revenues to the licensee under the
existing license and the proposed new license. This section estimates costs for:
any construction, operation and maintenance of the project facilities; property
and income taxes; each proposed environmental measure; and any such measure
proposed by a participant and rejected by the licensee. Costs include: out-ofpocket payments, as well as foregone revenues associated with alternative flow
schedules and other operational restrictions. Revenues include: proceeds from
sale of capacity and generation in the electricity markets, as well as
miscellaneous revenues associated with recreational and other uses of project
facilities.”9
Comment
The PLP does not include the actual analysis of costs and revenues referenced above and
are incomplete. This data should be available to Commission Staff and stakeholders so they
independently can verify the analysis.
In addition, UBWR has not demonstrated it has the funding necessary to build the pump
storage project. Despite this, it is used in the benefit/cost analysis of the Project to show more
benefit than cost. We explain how the PLP does not include complete information on the Project
in our comments in Study Report No.10 below.
Most importantly, the PLP was released Dec.1, 2015 for public comment. Then UBWR
submitted a letter to FERC Dec. 18, 2015 which changed the cost of the Project. The pump
storage project’s cost decreased significantly from a range of $2.6 billion-$3.2 billion to $1.5
billion-$1.8 billion. Therefore, the lower cost estimate makes the economic analysis in Study
Report No.10 erroneous. In addition, the costs of the project have not been released yet which
makes a creditable cost/benefit analysis impossible.

9

Content requirements for Exhibit E of the license application (18 C.F.R. § 5.18[b]) (emphasis added).
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II.
SPECIFIC COMMENTS ON REVISED DRAFT STUDY REPORTS
A.

Revised Draft Socioeconomics Water Resource Economics Study Report No.10
(Modified)

In Scoping Document 2, the Commission stated that scoping was intended to serve as a
guide to issues and alternatives to be addressed in the Environmental Impact Statement (EIS).
The public expressed concerns in the scoping process that should be addressed in the EIS.
“As shown in both the transcripts of the scoping meetings and in Appendix A, many
individuals have provided either oral or written scoping comments, or both, concerning
the Lake Powell Pipeline proposal. Many of the public comments express similar
concerns or issues:


The estimated cost of the pipeline is increasing and little is known about
how the final cost of the pipeline will affect fees and the taxes and rates
paid by water users.”10

Comment
UBWR has not answered the question of what fees, taxes and rates will have to increase
to pay for the Project in the PLP. The Commission Staff must assure this issue be address in the
PLP.
Also, UBWR has not included FERC’s requests from 2011 commenting process. They
include:

10

“Scoping of Environmental Issues for the proposed Lake Powell Pipeline Project,” eLibrary no. 200808213005 (Aug. 21, 2008), p.7.
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Figure 1. FERC Questions and UDWR Responses11
FERC comment

DWR response

Current study report
2015
Still not included

FERC C20: Preliminary Opinion of
Probable Capital Costs (MWH 2009)
should be included as an appendix to
the study rpt and construction, O, and
M costs clearly stated in the body of
the rpt for proposed project and each
alternative.(Refer to July 2011 doc
for more details.)

Final study rpt will
include these
revisions.

FERC C21: Chapter 5 should be
corrected in the final report to include
pumped storage development in
analysis of project and analysis of
pumped storage effects on proposed
project’s economic benefits presented
separately. p. 89
FERC C26: Ch 5 draft study rpt
NED analysis tables 5-1 thru 5-4 need
descriptions of each b/c line items to
help reader understand methods and
assumptions. P. 89
FERC C29: Draft study rpt lacks
project financing and cost allocations
to Districts and lacks user costs. Need
current user costs and evaluation of
increased user costs associated with
project financing. P. 90

Final study rpt will
include revisions.

Still not included

Final study rpt will
include these
revisions.

Still not
understandable and is
the same as 2011 study
report

Final study rpt will
include these
revisions.

Still not included

Section 10.2.1 Primary Goals and Objectives




“Provide a clear picture of Project economic benefits and costs
A comparison to Project alternatives
Determine the cost-effectiveness of the Project, and compare the relative costs of
new water supplies for the alternative configurations; describe the costs and costeffectiveness of the baseline condition.

11

Draft Study Report 10: Socioeconomics and Water Resource Economics, Attachment B. Lake Powell
Pipeline Project, July, 2011 eLibrary 20110728-4143, 7-28-2011, ILP UBWR Responses to Draft Study Reports
comments, (emphasis added).
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Determine Project (and alternatives) marginal costs and cost allocations to the
Water Conservancy Districts.”12

Comment
UBWR did not provide these goals and objectives in the Study Report. UBWR must
provide the plan to finance the Project and show its ability to implement the plan together with a
repayment schedule. We do not believe that the Commission Staff can complete a valid
cost/benefit analysis on the conflicting incorrect data provided by UBWR to date. We are also
very concerned that UBWR has not disclosed its cost/benefit analysis to the ratepayers who will
be responsible for paying for this billion dollar water project.
Section 10.3 Agency Resource Management Goals





“Confirm the supply and cost-effectiveness of the Project and alternatives.
Ensure Project consistency with regional planning efforts.
Determine the marginal costs of water and water delivery.
In terms of new supply options and marginal costs, consider the general economic
impacts to the Districts and to the state; clarify the likely fiscal impacts.
Identify the net economic impacts associated with the loss of power generation at
Glen Canyon Dam; including any fiscal impacts to the regional power system
(CRSP power rates).
Impact estimates will cover any power losses at the power plant from
energy/peaking.
Power losses and the costs of replacement power.
Impact estimates will be determined for water system pumping and distribution.
Identify whether regional acceptance or rejection of new water supplies from
Colorado River is an issue of public concern.
Provide an accounting of the state’s Colorado River water rights allocation
assigned to the Project; determine whether the state perceives other allocation
(water right use) options separate from the Project.”13








Comment
UBWR did not address the issues required by the approved Study Plan, as listed above.
Consequently, UBWR varied from the specific requirements of the approved Study Plan. We
request that the Commission direct UBWR to file a supplemental report that addresses these
issues.

12
13

Socioeconomics Water Resource Economics Study Plan, p.78, (emphasis added).
Study Plan, p. 79, (emphasis added).
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Section 10.4.3 Issues and Data Needs


“Availability and costs of new electric power supplies directly related to Project
operations; and power supply forecasts for the region under different growth
scenarios—integration with NED analyses.
Cost allocations among existing and new water users; including the likely impacts
of user costs under different development timing phases—who pays and when.
Potential fiscal impacts on the State of Utah for funding (bonding) the Project;
changes to costs of capital for the state or affect on capital allocation to other
major state infrastructure projects.
An accounting of the State’s Colorado River water rights allocated to the Project;
any potential water right impairment issues
Reviewing existing marginal cost data for West-wide water resources projects,
including conservation costs.”14






Comment
UBWR did not address the issues required by the approved Study Plan, as listed above.
Commission Staff should direct UBWR to supplement the Study Report with this information
prior to proceeding with EIS preparation.
ES-1.1.1 NED or State Direct Economic Impacts Perspective
“Overall, the LPP Project displays greater benefits than costs given the complex
set of economic variables and assumptions under consideration. Depending on
economic perspectives and assumptions, the LPP Project direct net benefits range
from about $1.8 to $2.7 billion, and the LPP Project costs range from about $1.8
to $2.7 billion (2010$, present value). The cost and benefit ranges are exactly the
same.”15
Comment
We do not understand how UBWR can simultaneously claim benefits greater than costs
when the costs and benefit ranges are exactly the same. We request that Commission Staff direct
UBWR to provide further explanation. The NED analysis is not understandable. It lacks the
evaluation of the willingness of residents to pay for the increase of goods and services
attributable to the higher fees they will have to pay for this water project. For instance, water fees
will have to be raised in St. George City to pay for the Project’s water. According to their web
page the cost of water per 1000 gals over 5000-10,000 gals is $0.78.

14
15

Study Plan, p. 82, (emphasis added).
State Direct Economic Impacts Perspectives (ES-1.1.1 NED), p. ES-2, (emphasis added).
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In Study Report No.10, on chart 5-172 B, it states that 1,000 gallons of water from the
Project will cost $3.34. Therefore, water rates will have to increase by four fold to cover the
increase in cost of 1000 gallons of water. As water rates go up people will use less water and
this should be included in the analysis. Other rates will go up as well for instance; the City of St.
George monthly base rate for water is $24.72 for 5000 gallons. If the city has to pay $3.42 per
1000 gallons, then the city will lose funds to pay for water service expenses. Presently cities
have minimal costs for water. However, at a rate of $3.34 per 1000 gallons for the Project’s
water, 5000 gallons would cost $16.70. Consequently, the city will lose $16.70 from their base
rate to pay for their increased cost of water. Then the city will have to raise rates as well to have
enough operating revenue in their water fund. Commission Staff should direct UBWR to disclose
these impacts to ratepayers in a supplement to this Study Report.
Additionally, the NED analysis does not include the (1) time horizon for project benefits;
nor (2) the annual pumping costs; (3) or the deferred installation costs, or (4) the cost of pumping
structure; or the cost of new transmission lines and improvements at the Glen Canyon Switch
yard. Most importantly, there is no Risk Analysis. The primary risk is a measure of probability
of undesirable consequences, since the 1957 water right that UBWR intends to use for the
Project is a junior water right and is at risk of being subordinated to senior water rights holders as
the Colorado River flows are diminished over the term of license.
Also, the Commission Staff commented on the Study Report No, 10 in 2011 (see “Figure
1. FERC Questions and UDWR Responses” above) that Chapter 5 of the NED analysis (tables 51 through 5-4) needed descriptions of each line item to help readers understand methods and
assumptions.16 However, UBWR has still not provided this explanation in the Study Report.
Further, UBWR needs to better explain how the estimated costs of the pump storage
project decreased significantly from a range of $2.6 billion-$3.2 billion to $1.5 billion-$1.8
billion, as reported in a letter dated December 9, 2015. This letter changes the entire cost/benefit
analysis of the Project. We request that Commission Staff direct UBWR to update the analysis
with a completely new supplement to the Study Report to reflect the new analysis provided on
December 9.
A letter to FERC from UBWR, dated December 9, 2015, explained the lowering of costs
of the pump storage project. The letter states:
“In Chapter 3, Section 3.1.1.3.4 (pp.3-42 to 3-46) and Section 3.1.2.3 (pp.3-7477) the PLP describes the facilities and operation of the Hurricane Cliffs Pumped
Storage Hydroelectric Generating Station. Impacts of the facility and proposed
16

Draft Study Report 10: Socioeconomics and Water Resource Economics, Attachment B. Lake Powell Pipeline
Project, July, 2011 eLibrary 20110728-4143, 7-28-2011, ILP UBWR Responses to Draft Study Reports comments.
FERC comment C 26, p. 89, (emphasis added).
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environmental measures are described at various places in Section 3.1.3. and in
relevant draft study reports. The discussion indicates that this generating station
will be used for pumped storage. However, UBWR's license application is
expected to include operation of this facility to generate 35 megawatts (MW) of
peaking power independent of its operation as a 300 MW pumped storage project.
Under operation for peaking power, water would be held the fore bay reservoir
released through the power plant as demand requires. Attached are benefit/cost
tables on the Lake Powell Pipeline Project with peaking power. UDWR therefore
requests that any comments on the PLP regarding this project address its
operation for peaking purposes under pumped storage and non-pumped storage
conditions.
Depending on variable economic perspectives and assumptions, the LPP Project
with peaking power direct net benefits range from about $1.8 to 2.7 billion, and
the LPP Project with peaking power costs range from about $1.5 to $1.8 billion
(2010$, present value, rounded) (see Tables 5-172A and 5-172B). Overall, the
LPP Project with peaking power is displaying greater benefits than costs given the
complex set of economic variables under consideration.
From an NED "principles and guidelines" or state direct value perspective, the
LPP Project with peaking power development benefits are greater than the costs
of LPP Project with peaking power construction and operation, given the lifecycle cost review conducted here (B/C ratio of about 1.20). This perspective
assumes some relative escalation (2.5 percent) in monetary values between the
costs of water resources development today versus other "product" costs
tomorrow, and a more short-term cost-of-capital factor of 4.14 percent. It also
reflects relatively high marginal costs for long-term water supply resources. From
a sensitivity analysis perspective (Table 5-172B), where the inter-generational
benefits and costs of the LPP Project are taken more fully into consideration
(social time preference discount rate percent) and the real monetary value of
water, power, and construction costs are assumed to increase over the life of the
LPP Project, the LPP Project with peaking power benefits exceed the costs. The
B/C ratio is about 1.49. Stated differently, the value of future benefits to future
residents is given more emphasis, than just consideration of the "up-front" costs
of LPP Project construction, and the value of water and power is assumed to
escalate in real terms.”17

17
Utah Department of Natural Resources submits comment to the Preliminary Licensing Proposal and
revised draft study reports for the Lake Powell Pipeline Project under P-12966, eLibrary 20151218-0011
(December 9, 2015), (emphasis added).
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Comment
The explanation in the letter includes costs and B/C ratios that are very different from the
Study Report No.10, which states:
“The analyses have incorporated a LPP Project configuration that includes a
pump storage hydro-generation component. This LPP Project configuration has
LPP Project costs of about $2.6 to 3.2 billion, with benefits potentially in the $2.9
to $4.3 billion range. These estimates are preliminary in nature. The B/C ratio is
about 1.14 to 1.34 depending on analysis assumptions.”18
Comment
It is not clear if the 300 MW generated at the pump storage project is being produced as
base load power. Commission Staff should direct UBWR to clarify this in a supplement to Study
Report No.10. Also, it is noted in Section ES-1.1.2. that the Project power cost is greater that the
market regional power costs; therefore, the power may be hard to sell to the market. This
Project’s cost/benefit needs to be reevaluated in a supplement to Study Report No.10.
Our understanding of the NED B/C ratios is that if the B/C ratio is over 1, then it is not
recommended to build the project. If it less than 1 then it is efficient and building it is
recommended. B/C as listed above is 1.20 and 1.49. Accordingly, in a NED evaluation, the
pump storage project is not recommended to build. Also, UBWR uses 2009 cost estimates that
are out of date and will increase. Further, not all the costs are included or released yet; thus how
can a valid cost/benefit ratio be presented for analysis? Whatever the Project produces in power
is used so it is questionable that the Project has any benefits; not including the pump storage
project. UBWR needs to explain the details of its assumptions and what is included in the ratios.
FERC’s Economic and Fiscal Impacts Perspective
“From a ‘true’ marginal cost perspective, the LPP Project power costs should be
treated as incremental costs to the water delivery pipeline—depicting with and
without hydro-project analysis. In this analysis, the costs of the water delivery
system are not included as part of the hydro project. Under the pump storage
configuration, the hydro project benefits are approximately equal to or greater
than the costs, with the costs estimated to be about $100/MWh. The
corresponding B/C ratios would be in the 0.97 to 1.10 range (direct project
benefits and costs, depending on the discount rate applied).”19

18

Socioeconomics Water Resource Economics Study Report 10, p. ES-2, (November 30, 2015) (emphasis

added).
19

Study Report, FERC’s Economic and Fiscal Impacts Perspective, p. ES-3 (emphasis added).
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Comment
However, costs vary; for example, in this section the Project has a lower cost to MWh at
$42, not $100.
“Page 2-5 LPP Project system power pumping costs: The direct water pumping
system costs for the LPP Project are estimated to be about $42/MWh. This takes
into account some ability to pump during off-peak power demand periods. This
ability varies over the life of the LPP Project.” 20
Comment
The Study Report does not acknowledge or explain the contradiction as quoted above.
The Study Reports contains other contradictions later in this section, where it states that the
pump storage B/C ratio is only .47 to .89. Commission Staff should direct UBWR to provide a
supplement to the Study Report that explains how these numbers were derived and resolve the
apparent contradictions.
We are concerned about the lack of transparency in what the Project will cost. Above all,
all the elements which are needed to conduct an accurate benefit-cost and cost-effectiveness
must be included and properly analyzed. This cost-benefit analysis in Study Report No.10 does
not consider alternative technological solutions to water use which could be achieved through
innovative efforts to meet water demand. Study Report No.10 must be supplemented and or
revised to correct the data and provide missing information prior to Commission Staff preparing
the EIS.
Study Report Hydro Project Benefits
“The hydro project costs include all capital construction for power generation
and transmission and penstock (pipeline) construction, and associated O&MR
costs. They do not include water pumping or Water Conveyance System pipeline
and pump station construction costs to the hydro project portion of the larger
LPP Project.
The pump storage configuration of the LPP Project would have B/C ratios of
about 0.47 to 0.89, and the power costs are estimated to be about $80-130/MWh.
This cost per MWh is higher than the avoided cost of about $65/MWh (or
$85/MWh for the green power premium).”21

20
21

Ibid.
Study Report Section 6.2, Hydro Project Benefits, p. 6-1, (emphasis added).
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Comment
Commission Staff should direct UBWR to supplement Study Report No.10 to explain
what the ratios quoted above mean, and what assumptions are built into them. Also, UBWR
should be required to address the discrepancies in different power costs listed throughout the
Study Report.
The Study Report does not include an analysis disclosing how the public can possibly
afford this billion dollar water project. In FERC comments on the 2011 Study Report (“Figure 1.
FERC Questions and UDWR Responses” chart above), Commission Staff commented that the
report lacks project financing and cost allocations to districts and lacks user costs. The reports
needs current user costs and evaluation of increased user costs associated with project
financing.22 However, UBWR fails to include this type of analysis in the Study Report. Further,
21 Utah University economists signed a letter to Utah’s Governor and completed a report. Based
on their analysis they concluded that the Project proposal will cause debt and increased fees.
They said; “If there is only a need for a small portion of water over coming 20-40 years and there
are a variety of alternative water sources; the economists questioned why the project is being
proposed now.”23
More importantly, since UBWR does not have the funds to build the pump storage
project and has no intention of building it anytime soon, there should be a separate analysis of
the LPP Project without the pump storage project. Using the pump storage to increase the
benefits analysis skews the results in the Study Report. Additionally, the Commission Staff
commented in 2011 (“See Figure 1. FERC Questions and UDWR Responses” above) that
Chapter 5 should be corrected in the final report to include pumped storage development in
analysis of the Project and analysis of pumped storage effects on the proposed project’s
economic benefits presented separately, which did not occur.24 Also, missing completely in this
Study Report is any comparable economic analysis of the alternatives. The Commission must
assure accurate information for decision makers to understand the choices.
B.

Revised Climate Change Draft Study Report No. 19

In considering the relationship between climate change and the Project, there are two
distinct aspects to keep in mind. First, there is the question of how climate change (and rising
22

See Draft Study Report 10: Socioeconomics and Water Resource Economics, Attachment B. Lake Powell
Pipeline Project, eLibrary 20110728-4143, ILP UBWR Responses to Draft Study Reports comments. FERC
comment 29, p.90, (July 28, 2011) (emphasis added).
23
Letter to the Governor, University of Utah, available at http://citizensfordixie.org/wpcontent/uploads/2011/11/Economist-Letter-to-Governor-2015.pdf Report http://citizensfordixie.org/wpcontent/uploads/2011/11/Economists-report-pipeline-2015.pdf; (Oct 26, 2015).
24
Draft Study Report 10: Socioeconomics and Water Resource Economics, Attachment B. Lake Powell
Pipeline Project, eLibrary 20110728-4143, ILP UBWR Responses to Draft Study Reports comments. FERC
comment 21, p.89, (July 28, 2011) (emphasis added).
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temperatures in particular) will affect the background conditions against which the project will
operate during its lifetime. Second, there is the question of how the energy demands of the
project will generate greenhouse gas emissions that contribute to climate change and global
warming. Both of these aspects are addressed in our comments below and need to be included in
the Study Report.
In addition, the Coalition wants to establish that even if water is physically in the river
and Utah is not using all of its remaining Colorado River Compact apportionment of 350,000
(AF), it does not guarantee the water is actually available. Before the Colorado River Compact
was created in 1922 annual river flows were originally thought to be in the range of 18-21
million acre feet a year (MAFY) at Lees Ferry, Arizona. Lees Ferry is the dividing line between
the Upper and Lower Colorado River Basin States. The Lower Basin States of Arizona, Nevada
and California were apportioned 7.5 (MAFY) which are firm allocations and draw their water
supply from Lake Mead. The Upper Basin States of Colorado, New Mexico, Wyoming and Utah
were apportioned 7.5 (MAFY) and these rights are more uncertain and variable because they are
allocated only a percentage of what is left after obligations to the Lower Basin are met and are
more dependent on stream flows. “Apportioned water in accordance with the Law of River
exceeds the approximate 100 year average flow of river of 15 MAFY at Lees Ferry and is 16.4
MAFY.”25 However, river flows at Lees Ferry during last 15 years have only been 12.5 (MAFY)
and the reservoirs of Lake Powell and Lake Mead are only at 50 percent capacity. The rising
temperatures from climate change indicate river flows will likely continue to decline. Therefore,
even if UBWR claims its remaining water right is secure, in reality, it is not. We explain the
reasons in our following comments.
In Scoping Document 2, the Commission stated that scoping was intended to serve as a
guide to issues and alternatives to be addressed in the Environmental Impact Statement (EIS).26
The public expressed concerns in the scoping process that should be addressed in the EIS.
“As shown in both the transcripts of the scoping meetings and in Appendix A, many
individuals have provided either oral or written scoping comments, or both, concerning
the Lake Powell Pipeline proposal. Many of the public comments express similar
concerns or issues:
1.
Continued droughts and climate effects from human activity could put the
supply of water from Lake Powell Reservoir at risk.”27

25

Colorado River Basin Stakeholders Moving Forward to address Challenges identified in the Colorado River
Basin Water Supply and Demand Study, Phase 1 Report: Executive Summary, Bureau of Reclamation, May 2015.
27

Scoping of Environmental Issues for the proposed Lake Powell Pipeline Project, eLibrary no. 200808213005, p.7, (Aug. 21, 2008).
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Comment
The Study Report results still do not detail the overall risk from climate change to the
water supply for the Project. UBWR incorrectly claims it can divert water in dire conditions, and
that, therefore, they do not have a responsibility to address the risk of climate change. On the
contrary, the Commission Staff must require a detailed analysis from UBWR that proves their
assumption about water availability is valid before the EIS process begins. Further, the staff must
ensure the environmental information is accurate so that decision makers can understand the
consequences of their decision. The Study Report lacks scientific accuracy that is both
reasonable and objective that the agencies and the public can rely upon and must be revised.
This consideration also has implications for the NEPA analysis of the Project. More
specifically, the Council on Environmental Quality (CEQ) has issued draft guidance documents
recommending the use of “future baseline conditions” for NEPA analysis in situations where the
background conditions against which a project operates will change due to climate change. With
climate change, the amount of water being reduced in the Colorado River system because of
raising temperatures and subject to loss through evaporation will increase with a corresponding
decrease in the amount of water stored in the reservoir. The Commission Staff’s exclusive
reliance on an existing conditions baseline for NEPA analysis would result in an inaccurate
analysis of water available during the anticipate lifetime of the Project.
Study Report 18, Lake Powell Pipeline Hydrologic Modeling Analysis
“Though the potential impacts of climate change have been studied in the
Colorado River Basin, the data needed to quantitatively evaluate these potential
impacts with CRSS was not yet available at the time of study.”28
Comment
The impact of climate change on water availability for the Project has been a
controversial issue since scoping for the Project in 2008. Despite the intervening eight years and
an acknowledged body of scientific study, UDWR has failed to integrate this impact into water
availability modeling. Consequently, UDWR has not provided vital environmental information
in the Study Report pursuant to the Study Plan. Similarly, by failing to undertake a meaningful
analysis, the Study Report claims there will be no climate change-related impact on power
generation. Without changes to the Study Report to incorporate the impact of climate change on
water availability and power generation, the scientific record on which a new license is based
will be fundamentally flawed.

28

Study Report 18, Reclamation Colorado River Model Report, Appendix 2, p. 2.
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Chapter 3, Literature Review, Introduction
“Under most drought scenarios, the most secure water rights are from reservoirs
at the downstream end of river system.”29
Comment
UBWR’s very general and broad statement in the Study Report that their water right is
the most secure because it is at the “end of river system” is not based on facts in the record—
there is nothing secure about this water right that is junior to all water rights established before
1957. This is very a misleading statement and UBWR did not perform an adequate supporting
analysis in the Study Report. The Study Report results claiming that their water right is secure at
low reservoir levels is not a true statement as the Project’s water rights are junior to the Upper
Basin Compact obligations to the Lower Basin and at risk in conditions of shortage.
We detail in our following comments the reason this claim is not legitimate. The
Commission Staff must assure these statements of the UBRW are not mere opinion and are
scientifically valid before the EIS process begins. This is a significant issue that needs to be
analyzed for its accuracy, or be deleted from the Study Report.
Chapter 5 Summary and Conclusions
“ It is unknown at this time what impacts such management strategies might have
on the State of Utah or the LPP Project. The LPP Project intake would be
designed at an elevation which would be physically capable of receiving water in
times of low storage. There are currently no plans to curtail Upper Basin State’s
water use beyond what is required by the Colorado River Compact.”30
Comment
UBWR has not put evidence into the record of how they come to the conclusion that they
will be able to divert water at such low reservoir levels. We detail how Upper Basin States’
obligations to Lower Basin States in the 1922 Colorado River Compact have priority over the
Project’s junior priority water right of 1957 at low reservoir levels.
The Commission Staff must require accurate information be put into the Study Report
record before the EIS process begins which clearly supports UBWR’s claim. If UBWR does not
provide evidence of this claim it should be deleted from the Study Report.
29
30

Study Report No. 19. p. 3-1, (emphasis added).
Study Report, p. 5-1, (emphasis added).
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The facts do not support that UBWR would be able to pump water for the Project in low
storage conditions in Lake Powell. For instance, the Pipeline intakes are proposed at three
elevations. We use those elevations and the amount of storage at each level in Lake Powell to
illustrate the problem with UBWR’s assumption. The first intake is proposed at 3575 mean sea
level (msl) with an active storage of 9.52 million acre feet (MAF) stored in Lake Powell. The
minimum power pool elevation level is 3490 msl. The elevation level of the second intake is
proposed at 3475 msl which is 16 feet below minimum power pool elevation with an active
storage in Lake Powell at below 5.93 MAF. Therefore, at this level of storage in Lake Powell the
water is all committed to senior water rights holders which are the Lower Basin states. The
Upper Basin states deliver to the Lower Basin States 7.50 MAF a year, at Lees Ferry. (The States
of the Upper Division will not cause the flow of the river at Lee Ferry to be depleted below an
aggregate of 75,000,000 acre-feet for any period of ten consecutive years.) The third intake is
proposed at 3375 msl in which there is zero active storage in Lake Powell near dead pool.31
Therefore, UBWR must describe in the Study Report the conditions of reservoir storage that
allows them to continue to pump water in low storage using a junior water right. Also, UBWR
must explain how their junior water rights takes priority over other senior water rights holders if
there is only 5.93 MAF of storage at the second intake level and then no active storage in Lake
Powell at the third intake level.
We understand the lower basin commitment is technically a rolling ten-year average
rather than a specific annual amount. However, the Commission Staff should require UBWR to
demonstrate availability through climate change modeling if their water right would be available
at the proposed intake levels.
Section 19.5 The Study Plan Water Availability
The Study plan describes the nexus of water availability to the Project as follows:
“[t]he availability of water for the pipeline would affect the ability of the Project to
supply water to comunities in Utah and to generate power. Therefore, the availability of water
supply is directly related to the Project’s purpose.”32
Comment
Water availability for the Project has been a key issue since 2008, and yet a much-needed
objective analysis is still not included in the Study Report. The Study Report results that claim
water availability is not an issue for the Project because they can pump water for the Project in
31

“Dead Pool is the term used to describe inactive water storage behind Glen Canyon Dam. About 2 MAF of
Powell’s 26 MAF storage capacity is considered “dead storage” because the dam currently has no means to release
it. During construction of the dam, the river bypass tunnels were filled with reinforced concrete, thus prohibiting any
releases from the dam once reservoir elevations dipped below the 237 foot River Outlet Works.” See at:
http://www.glencanyon.org/about/faq.
32
Study Plan No.19, p. 219, (emphasis added).
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dire conditions is not substantiated by facts in the record. UBWR must detail the supply
availability over the term of the license as required in the Study Plan since it is the Project’s
purpose. The Commission Staff must assure that the environmental studies are not based on
faulty assumptions.
Section 19.4.3 Issue and Data Needs


“Previous research into potential climate variability will be summarized relative
to its effects on the proposed LPP diversion.
The effects of the long-term drought affecting the Colorado River water supply
will be assessed to determine the effects on the proposed LPP diversion.
Requirements and stipulations for the proposed LPP diversions … [to] be
evaluated, including those described in the 1922 Colorado River Compact.”33




Comment
UBWR does not analyze how climate variability will affect the Project diversion in the
Study Report. It includes climate change reports and references to the Downscaled General
Circulation Model (GCM) model, but does not explain how these predictions of reductions from
climate change will affect the physical water supply for the Project; or how rising temperatures
will impact the Project diversion over the term of the license. Therefore, UBWR left out this vital
environmental information in the Study Report and did not interpret the Study Plan provisions
adequately. The Commission Staff must assure UBWR provides this critical information and
sufficient evidence of their conclusion into the Study Report before the EIS analysis begins.
Further, UBWR did not provide this information pursuant to the Study Plan in the Study
Report. The Study Report gives a brief summary of the Law of River and the 1922 Colorado
River Compact, in (Chapter 2 .1, p.2-1) but is silent on the issue that UBWR water rights are
junior in priority to the Colorado River Compact obligations to the Lower Basin at low reservoir
levels. Consequently, the Study Report has insufficient detail for the Commission Staff to
complete its environmental analysis in the EIS. UBWR did not evaluate how it will meet its
obligations of the Colorado River Compact. It wrongly concludes it can still withdraw water for
the Project in dire conditions. In our research, UBWR will not be able to pump water for the
Project in dire conditions due to the fact that Utah’s Colorado River Compact water rights are
only 23% of whatever is left after obligations to the Lower Basin and Mexico (8.23 million acre
feet) are met at Lees Ferry.34 Therefore, as the flows of the Colorado River diminish over time,
Utah’s junior priority water right of 1957 for the Project will be subordinated to senior water
rights holders that predate the Projects water right of 1957. Consequently, Utah will receive
considerably less water from the Colorado River in the future.

33
34

Ibid.
The 1922 Colorado River Compact, See at: https://www.usbr.gov/lc/region/pao/pdfiles/crcompct.pdf,
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For instance, the obligations having priority over the Project water rights include the
following:








35
36
37

Water is required for Mexico in the 1922 Compact, Article III (c): “If, as a matter
of international comity, the United States of America shall hereafter recognize in
the United State of Mexico any right to the use of any waters of the Colorado
River System…..”35
Water is required for the Lower Basin is 7.5 million acre feet a year. The 1922
Compact Article III (d) states: “The States of the Upper Division will not cause
the flow of the river at Lee Ferry to be depleted below an aggregate of 75,000,000
acre-feet for any period of ten consecutive years reckoned in continuing
progressive series …”36
Utah’s Compact water rights are only a percentage of what is left over after the
above obligations are met. Utah’s water rights will be reduced over time because
of a drying climate. The Upper Basin Compact of 1948 Article III. includes:37
 “to provide for the equitable division and apportionment of the use of the
waters of the Colorado River System, the use of which was apportioned in
perpetuity to the Upper Basin by the Colorado River Compact;”
 “to establish the obligations of each State of the Upper Division with
respect to the deliveries of water required to be made at Lee Ferry by the
Colorado River Compact;”
 “apportionment for State of Utah, 23.00 percent;”
 Article IV – “In the event curtailment of use of water by the States of the
Upper Division at any time shall become necessary in order that the flow
at Lee Ferry shall not be depleted below that required by Article III of the
Colorado River Compact, the extent of curtailment by each State of the
consumptive use of water apportioned to it by Article III of this Compact
shall be in such quantities and at such times as shall be determined by the
Commission…….”
Additionally, there is a Resolution by the Upper Colorado River Commission that
reads:
 “Whereas, hydropower generated from Lake Powell provides stability for
the Western Power Interconnection and funding for operation and
maintenance of the primary (Colorado River Storage Project) CRSP Act
units and for environmental and development programs throughout the
Upper Basin;
 Whereas, if the water elevations at Lake Powell reach minimum power
pool levels, water supply and development for consumptive and non-

Ibid. Article III (c).
Ibid. Article III (d).
Upper Basin Compact 1948, See at: https://www.usbr.gov/lc/region/pao/pdfiles/ucbsnact.pdf (emphasis

added)
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consumptive uses in the Upper Basin and power supply options for the
Western Area Power grid could be compromised.”38
Further, due to this Upper Colorado River Commission resolution a comprehensive plan
of action should be available by December 2016. This Emergency Resolution should assure that
the Upper Basin States will take measures to keep the level of Lake Powell above the minimum
power pool elevation. For this reason, it is unlikely Utah will be able to ignore this goal and
continue to pump from the second intake using junior priority water rights below this minimum
power pool elevation. This is a significant issue that has to be included in the analysis of the
Study Report.
Another issue that needs clarification in the Study Report is that it is not certain all states
agreed to UBWR moving water from the Upper Basin to use in the Lower Basin where the
Project is located and is mentioned in this resolution. A 2003 Resolution of the Upper Colorado
River Commission explains the issue,
stating:
“Whereas, the states of Colorado, New Mexico, Utah and Wyoming all support the
proposed Lake Powell Pipeline project, but the states are not in agreement as to whether,
under the Law of River, Utah may use a part of its Upper Basin apportionment to serve
uses in the Lower Basin portion of Utah, without obtaining the consent of the other
states. However in the spirit of comity, and without prejudice to the position of any state
regarding these unresolved issues, all the states support and to the extent necessary
consent to the Lake Powell Pipeline Project in Utah.” 39
According to legal scholars UBWR cannot use an Upper Basin water right in the Lower
Basin as this Project does and it could set a precedent.40
Also, Utah has over-appropriated water rights in the Upper Colorado River Basin.
Consequently, water applicants with junior priority water rights should make a determination as
to whether or not water will be physically available if undeveloped senior water rights are finally
put to beneficial use. UBWR needs to provide this determination in the Study Report.

38

Resolution by the Upper Colorado River Commission, “Development of an Emergency Upper Basin
Contingency Plan.” (Dec. 10, 2014). See at: http://citizensfordixie.org/wp-content/uploads/2015/12/Upper-BasinResolution-Emergency-Drought-2014.pdf
39
Resolution of the Upper Colorado River Commission, 2003, See at:
http://www.riversimulator.org/Resources/LawOfTheRiver/HooverDamDocs/Supplements/2003aUCRCResolutionU
seAccountingWaterLakePowellPipeline.pdf ,(emphasis added)..
40
James S. Lochhead, An Upper Basin Perspective on the California’s Claims to Water from the Colorado River
Part 1: the Law of the River, pp.322-329, See at: http://citizensfordixie.org/wp-content/uploads/2015/12/LochheadAn-Upper-Basin-Perspective.pdf
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Also, there is an additional "upstream" aspect of the Law of the River that might affect
the amount of water for the Project, particularly in times of drought. Under the Law of the River
(the 1922 Colorado River Compact and the 1928 Boulder Canyon Dam Act), the Upper Basin
states (Colorado, Wyoming, Utah and New Mexico) were allocated 7.5 MAF annually. Of this
7.5 MAF, 51.75% was allocated to Colorado, 23% to Utah, 14% to Wyoming and 11.25% to
New Mexico. In times of shortage/drought, these percentages apply to any reductions. So in a
dry year, Colorado still gets to take 51.75% of the water -- meaning there may not be that much
left over for Utah and the other two Upper Basin states. Given that the State of Colorado is
allocated the lion-share (51.75%) of the Upper Basin allocation, in times of drought, Utah is
particularly vulnerable.
In addition, with less water now in the Colorado River and in the future, it is unclear how
UBWR will handle pre-compact commitment to protecting the Tribes’ reserved water rights.
UBWR must provide evidence into record that shows proof it can meet its obligations under the
various Compacts and resolutions, including the Tribal reserved water rights over the term of
license.
Further, there are also federal Winters Doctrine reserved water rights of tribes in
Arizona,41 and how water must be released from Lake Powell to satisfy these Winters rights
(which are above and beyond Arizona's Law of the River allocation). Therefore, the Winters
obligations might affect the water available in Lake Powell for the Project and also need to be
considered in the Study Report.
Further, FERC’s Study Plan Criteria CFR 18 5.11 (d) (2) states that a plan should
“address any known resource management goals of the agencies or Indian tribes with jurisdiction
over the resources to be studied.” Therefore, the Project’s diversion and how it might impact
Tribal reserved water rights in dire conditions must be analyzed in the Study Report.
Additionally, the Colorado River Basin Ten Tribes Partnership Tribal Water Study of the
Colorado River is expected to be completed in December of 2016 (originally projected for
completion in December of 2015).42
Tribal water rights trump States’ 1922 Colorado River water rights and the Project’s
water rights. Tribal water rights are called, "present perfected rights" that pre-date the 1922
Compact. These Tribal rights in Utah were estimated in a recent BOR Colorado River Basin
Water Supply and Demand Study to be diversion rights of 480,594 (AF) with depletion rights of
258,943 (AF). UBWR must include a discussion in the Study Report of how Utah’s will handle
agreements with the Indian Tribes with less water during the term of license. The Indian Tribes
41

Kennith E. Foster, The Winters Doctrine: Historical Perspective and Future application of Reserved Water
Rights in Arizona. See at: https://info.ngwa.org/GWOL/pdf/781500880.PDF
42
Ten Tribes Partnership, See at:
http://www.riversimulator.org/Resources/Tribes/ColoradoRiverBasinTribalWaterStudyPlanOfStudy.pdf.
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were not at the table in the Colorado River Compact, nor in any later Compacts, nor did the
Compacts change any of their original rights. However, now the States have to settle with the
Tribes that have reservations in that state and their water rights have to come out of the State’s
Compact water rights.
In 2003, Utah and the Navajo Nation executed a memorandum of agreement to pursue
negotiations before litigation; they both agreed to an annual water right of 81,000 acre feet of
water. Now the Utah State Legislature and the U.S. Department of Interior and Congress have to
approve the agreement to also pay the Tribe $200 million; Utah may chip in $8 million. The Ute
Tribe also has Colorado River water rights that have yet to be finalized by all the parties and the
State of Utah. These rights also have to come out of Utah’s portion of its remaining share of
Colorado River Compact water rights (see Figure 2. below).
Therefore, in a water shortage, Tribal rights will not be reduced. Consequently, the
Project’s junior priority water rights are more vulnerable in a shortage. The priority date for the
Project’s water rights is 1957 when the Flaming Gorge reservoir and Central Utah Project were
approved. The Central Utah Project also has priority over the Project’s water rights. This means
that all water rights granted prior to 1957 plus compact obligations have a higher priority than
the Project’s water rights.
Figure 2. Utah’s Remaining Colorado River Compact Water Rights
Utah’s planned projects
Colorado River

Utah’s Total Allocation
1.369 MAFY
1.008 MAFY used

Ute Tribe Reserved Water
105,000 (AF)
Navajo Nation Reserved Water 81,000 (AF)
Lake Powell Pipeline
86,000 (AF)
New Ag uses
40,000 (AF)
New M & I Uses
29,000 (AF)
Total new planned projects
341,000 (AF)
As Figure 2. illustrates, Utah assumes it has 341,000 (AF) of water from its remaining
share of the Colorado River, but it does not consider this remaining share could be reduced in the
future.
The important issues listed above are not included in the Study Report and need to be.
The Commission Staff should assure UBWR provides a full and fair discussion of these issues to
accurately inform decision makers about the feasibility of the Project as a permanent water
project over the term of license.
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Section 19.2.2 Issues and Data Needs
“The Bureau of Reclamation CRSS model will be used to determine potential effects on
downstream water rights such as Navajo, Ute, Paiute and Hopi tribes.”43
Comment
This provision in the Study Plan has been left out of the Study Report. There is no
analysis of Tribal reserved water rights in the Study Report and how they will be affected by the
Project’s withdrawals at low reservoir levels. Consequently, they need to be included in the
Study Report.
1.1 Study Report Introduction
“This document reviews studies of hydrologic extensions for the Colorado River near
Lake Powell, and identifies their potential impact on LPP Project reliability.”44
1.2 Methodology
“No new river system modeling or analysis was performed as part of this review.”45
Comment
However, the Study Report does not discuss the potential impact of climate change to the
Project’s reliability adequately. We detail in our comments that this is a significant issue and
deserves more analysis in this Study Report before the EIS process begins.
ES.1 Executive Summary
“The majority of the studies predict future inflow into Lake Powell is likely to decline
because of climate change or natural reversion back to the long-term historical mean
observed in the tree-ring studies (Reclamation 2015). Reduced inflow to Lake Powell
could have detrimental effects on storage levels if more stringent shortage and demand
management strategies than included in the Interim Guidelines EIS are not implemented.
It is unknown at this time what impacts such management strategies might have on the
State of Utah or the LPP Project. There are currently no plans to curtail Upper Basin
States’ water use beyond what is required by the Colorado River Compact.”46

43
44
45
46

Study Plan Section 19.4.3, p. 219.
Study Report Introduction, p. 1-1,(emphasis added).
Study Report, p.1-1.
Study Report 19, Executive Summary, p. ES-3, (emphasis added).
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Comment
We disagree with UBWR’s assumptions that it is unknown what management strategies
might have to be taken by the State as future water supplies are reduced over the term of license.
All the scientific studies confirm there will be less water from the Colorado River in the future
due to rising temperatures. Therefore, a simple scenario could be developed to define when Utah
could no longer divert water for the Project’s using junior priority water rights at different
reservoir levels. As we describe in our comments. Utah’s Colorado River Compact water rights
are only a percentage of what is left over after other senior water rights of the Lower Basin
Compact obligations are met. Therefore, decision makers should also be made aware that Utah
will only get twenty-three percent of whatever water remains in the Upper Basin. It is not a fixed
amount like the Lower Basin’s Colorado River Compact water rights.
We detail in our comments Utah’s obligations under the Colorado River Compact and the
management strategies it imposes on the Project. Also, the Upper Basin States are developing an
action plan to prevent Lake Powell from falling below the minimum power pool elevation.
Therefore, there are management strategies that govern the operation of the Project and they
should be disclosed in the Study Report.
Section 19.2.1 Study Description
“The study will identify potential impacts of the Project on water supply……and estimate
potential effects of climate change and climate variability on Project operations and
water deliveries.”47
Comment
However, the current Study Report inappropriately excludes this analysis based on the
UBWR’s unsupported assertion that climate change is not a concern. UBWR claims it will be
able to draw water in dire conditions. There is no conclusive evidence in the record that supports
this conclusion. UBWR does provide the various climate studies in the Study Report, but fails to
relate these studies to water availability for the Project as required in the Study Plan. The
statements of UBWR must be supported by reliable scientific evidence in the record which has
not been provided in the Study Report. Consequently, the Commission Staff needs more accurate
information in the Study Report before the EIS process begins.
Section 19.2.2 Goals and Objectives


47

“To provide a summary of the long-term water supply to Lake Powell and the
potential effects on water supply from climate variation.”

Study Plan, p. 215, (emphasis added).
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“Include an analysis of long-term water availability from Lake Powell under
various water supply scenarios.”48

Comment
These provisions of the Study Plan above have been totally left out of the Study Report.
The Commission Staff should require UBWR to fully achieve the objectives in the Study Plan
and address how climate change will affect water availability by providing various water supply
scenarios for the Project. Further, the Commission Staff must insure the information in the Study
Report is accurate in order that decision makers can understand the consequences. Consistently
throughout the Study Report, UBWR uses the caveat that they do not need to address these
issues because they can always pump water even in dire conditions – this is not substantiated by
fact as noted in our various comments.
ES.1 Executive Summary, Introduction
“The Lake Powell Pipeline Hydrologic Modeling report (Reclamation 2015) compared
scenarios with and without the LPP for each of two hydrologic datasets, observed
hydrologic record (DNF) and the alternate, more variable, climate change inflows
(CC).”49
The “Climate Change (CC) Inflow Hydrology – This future inflow hydrology scenario
uses climate change projections used in the 2012 Basin Study.”( p. 4-1)
Comment
However, none of models used by UBWR were adequate in assessing climate change
impacst on water availability for the Project. All of models use 15 MAFY at Lees Ferry, which
over estimates the flow of river in the future. The Study Report explains UBWR used the
Colorado River Simulation System (CRSS) model to assess climate change impacts although the
model is not affected by climate change. Also, UBWR used the Direct Natural Flow, Index
Sequential Method (DNF) model that uses only 100 year average of 15 MAFY, which doesn’t
include reductions due to climate change. Further, UBWR used a Climate Change Inflow
Hydrology model (CC) that held depletions in the Upper Basin to 2015 levels. In addition,
UBWR did an analysis of the potential effects of the Lake Powell Pipeline project under the
2007 Interim Guidelines EIS that were evaluated for only three years, the first three years of the
pipeline when the project is coming on line and pipeline depletions are lower. Therefore, UBWR
did not gather the right data. It should have used the best available model on climate change
which is the Downscaled General Circulation Model (GCM) climate model for the analysis in

48
49

Study Plan, p. 215, (emphasis added).
PLP Study Report, p.ES-3.
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the Study Report found in Colorado River Basin Water Supply and Demand Study, Technical
report B.50
4.1.3 CRSS Model Summary
“The results from these hydrologic model runs should be interpreted with consideration
to the model assumptions. Unique to this analysis is the model assumption that no new
projects or depletions will occur in the Upper Basin.
It is recognized that the Upper Basin States plan to develop their compact allocated
Colorado River water and, as such, it is highly unlikely that depletions will remain at the
2015 level in the future..”51
“Thus, for this analysis the potential effects of the Lake Powell Pipeline project under the
Interim Guidelines are evaluated for only three years, the first three years of the pipeline
when the project is coming on line and pipeline depletions are lower.”52
Comment
The models used by UBWR the Colorado River Simulated System (CRSS) model and the
Direct Natural Flow, Index Sequential Model (DNF) did not consider climate change. This fact is
explained in the Bureau of Reclamation’s Colorado River Basin Water Supply and Demand
Study, Technical report B, water supply assessment. It states:
“In 2004 Reclamation initiated a multi-faceted research and development program too
enable the use of methods beyond those that use the observed record for projecting
possible future inflow sequences for Basin planning studies. Through this effort, two
additional water supply scenarios were developed and have been used in previous Basin
planning studies, these scenarios assume that characteristics of the water supply critical
uncertainties are represented by the observed and paleo-reconstructed stream flow
records. Those scenarios, Paleo Resampled and Paleo Conditioned, have most recently
been published in appendix N the Colorado river Interim Guidelines for Lower Basin
Shortages and Coordinated Operations for Lake Powell and Lake Mead EIS, 2007.
For the purposes of the study, it was determined that these previously used scenarios did
not provide a sufficiently broad range of plausible futures because they did not include
the consideration of changing climate beyond what has occurred in history. For this
reason a fourth scenario was developed that assumes the characteristics of the critical
uncertainties Changes in Stream flow Variability, and trends, and Changes in Climate
50

Colorado River Basin Water Supply & Demand Study, Final Study Report 2012, Technical Report B –page

S-4.
51
52

PLP Study Report, p.4.6, (emphasis added).
Ibid. p, 4-7.
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Variability and Trends are indicated by Downscaled General Circulation Model (GCM)
projections and simulated hydrology.”53
Comment
In the Study Report UBRW refers to Downscaled General Circulation Model (GCM), but
did not include the results of the (GCM) or analyze how climate change would affect the water
supply for the Project. The major results of the GCM model are left out of the Study Report. The
Downscaled GCM model results project flows in the future at Lees Ferry to be only 13.6 MAFY
rather than current assumptions in the CRSS models that use 15 MAFY. The GCM model also
projects flows at Lees Ferry could be reduced by 9%. Therefore, if you subtract 9% from Utah’s
existing water rights, the Projects junior priority water rights would be subordinated to senior
water rights holders. However, UBWR did not use results of the best available science--the GCM
model to analyze water availability for the Project.
The other Colorado River Simulated System (CRSS) model runs used to assess water
availability do not consider the reduction in flows that are already occurring and will occur in the
future, and this is a fatal flaw in the Climate Change Study Report No. 19 results. UBWR
misinterpreted the CRSS model because the model does not include all Colorado River Compact
water rights, other water rights, or non-federal project operations. It is a flow model to keep track
of what flows into the system and what flows out of the system. The CRSS does represent the
operations of Lake Powell and Lake Mead. Further, the CRSS model uses 15 MAFY that is
unaffected by climate change at Lees Ferry overestimating the flow, which has been much lower
since the year 2000 at only 12.5 MAFY.
In order for the Study Reports to be complete for the EIS, UBWR must consider the over
allocation of the Colorado River and the fact that water demand already outstrips supply. The
Commission must require UBWR to prove that the physical water supply is available for the
Project for the term of license. UBWR’s analysis must look at the system as a whole and what
the status of river flow would be if all Upper Basin Colorado River Compact water rights are
developed.
The BOR using 15 MAFY to make water management decisions over-estimates the
flow. The same problem of over-allocation of the river is continuing as new diversions are being
approved by Utah and the BOR. The Colorado River Simulated System (CRSS) river model used
to assess the impact of the Project is overly optimistic by projecting that reservoir and river flows
will still be as robust in the future as they have been in the past. Bureau of Reclamation’s CRSS
studies have used this higher estimated flow of 15 MAFY for its 100 year average (1906-2010)
of the river’s natural flow at Lees Ferry below Glen Canyon Dam. Assuming flows of 15 MAFY
to assess environmental impacts of the Project is flawed by assuming that the past will predict
53

Colorado River Basin Water Supply & Demand Study, Final Study Report 2012, Technical Report B, p. S-4.
See at: http://www.usbr.gov/lc/region/programs/crbstudy/finalreport/index.html
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the future. Yet, due to the fifteen year drought the actual flows are nearer to 12.5 MAFY. Then,
for a different section of time the BOR stated flows in the years 2000-2009 were only 11 MAFY,
the lowest ten year average in over 100 years of record keeping on the Colorado River.
Section 4.1.3 Study Report CRSS Model Summary
“The results from these hydrologic model runs should be interpreted with consideration
to the model assumptions. Unique to this analysis is the model assumption that no new
projects or depletions will occur in the Upper Basin. This model assumption adopts a
rigorous definition of what reasonably foreseeable future depletions are in the Upper
Basin and is consistent with DOI NEPA Implementing Regulations. Under this approach,
a reasonably foreseeable future depletion is one which has state legislation, or a tribal
resolution or Federal Indian water settlement, or a Federal finding of no significant
impact (FONSI) or record of decision (ROD). These are the criteria of certainty that a
future depletion would occur at a particular time and place. This is a conservative
approach to modeling the alternatives and takes the strictest approach to defining what is
included and excluded for the cumulative impact analysis required by the Council on
Environmental Quality’s regulations 40 CFR 1508.7.4. It is recognized that the Upper
Basin States plan to develop their Compact allocated Colorado River water and, as such,
it is highly unlikely that depletions will remain at the 2015 level in the future. It should
also be noted that the modeling effect of holding most Upper Basin depletions constant at
2015 levels results in depletions significantly lower than the future long-term depletion
projections provided by the Upper Basin States which assume that Upper Basin
depletions will grow through 2060.”54
Comment
UBWR using the Colorado River Simulated System (CRSS) model, as a definition for
reasonably foreseeable future depletions in the Upper Basin is flawed because they kept the
Upper Basin depletions constant at 2015 levels. We disagree with using the CRSS model results
because the model did not include climate change impacts on water deliveries to the Project.
We describe in comments the reasons the CRSS model, is flawed and cannot be used as
rigorous definition of reasonable and foreseeable:




54

The model kept Upper Basin depletions constant at 2015 levels.
The model does not include the Colorado River Compact allocations; UBWR did
not evaluate how it will meet its obligations of the Colorado River Compact in
dire conditions.
The model does not include climate change impacts to water availability for the
Project.

Study Report, CRSS Model Summary, p. 4-6, (emphasis added).
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Projects that should be added as reasonable and foreseeable are:


Within the term of license, there will be by December 2016 (Contingency
Planning) and the review of 2007 Interim Guidelines, which begins in year 2020
or sooner as needed according to the ROD55
Drought Contingency planning that the seven states must complete by the next
Colorado River Water Users Association meeting in December of 2016. If the
deadline is not met the Department of Interior would complete the contingency
planning without the states.
The Colorado River Basin Ten Tribes Partnership Tribal Water Study is expected
to be completed in December of 2016 (originally projected for completion in
December of 2015).56
The 2014 Upper Basin Emergency resolution to protect Lake Powell from falling
below minimum power pool elevation.
Moffat Collection System Project - 18,000 acre feet. FEIS issued, waiting for
ROD. In Colorado.
Windy Gap Firming Project - 30,000 acre feet. FEIS issued, waiting for ROD. In
Colorado.
Northern Integrated Supply Project - 40,000 acre feet. SDEIS issued. May use
Colorado River water. In Colorado.
Fontenelle Dam Re-Engineering - 123,000 acre feet. EIS process not yet began. In
Wyoming.
The Green River Nuclear Power Plant, 50,000 acre feet in UT,
Navajo water rights transfers in UT have claimed 86,000 acre feet of UT's share.












Section 19.3 Agency Resource Management Goals
The Study Plan states that it “will address resource management goals of Bureau of
Reclamation.”57 It also quotes the requirement under Federal Power Act section 10(a)(1)
that:
“[a]ny License issued shall be best adapted to a comprehensive plan for improving or
developing a waterway or waterways for all beneficial public uses.”58
Comment

55
56
57
58

See at: http://www.usbr.gov/lc/region/programs/strategies/RecordofDecision.pdf
http://www.riversimulator.org/Resources/Tribes/ColoradoRiverBasinTribalWaterStudyPlanOfStudy.pdf
Study Plan Section 19.3, p. 216.
Study Plan Section 18.3, p. 206.
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UBWR fails to outline how the proposed Project fits into the goals of the Bureau of
Reclamation’s Colorado River Basin Water Supply and Demand Study (Basin Study).
In addition, under FPA section 10(a)(1) each license must assure that a project is “best
adapted to a comprehensive plan of development of the affected river basin for the beneficial
uses of energy generation, water supply, flood control, recreation, and fish and wildlife. A
project must serve the public interest in a river basin, and not just the interest in power
generation.” However, with limited water resources remaining in the Colorado River this Project
is an example of what should not be proposed without the agency using water efficiently and
having accurate justification of its need. Washington County has the highest per capita water use
in the nation at 325 gallons per capita day in 2010 and the cheapest water. Moreover, in
Washington County Water Conservancy District’s 2015 Water Conservation Plan it will only
save 40 gallons per capita day, or 14,000 (AF) and lower per capita water use to 289 gallons per
capita day (gpcd) between the years 2010 to 2060.
The objectives of the Basin Study conform around a system of efficiency and
conservation for existing projects. In other words, if UBWR were consistent with the goals of the
Basin Study, it would start by using water more efficiently first before applying for more water
from the Colorado River.
UBWR does not take into consideration the call for action to conserve water and use
water efficiently by the Bureau of Reclamation (BOR) in their Basin Study, or the effort to keep
Lake Powell above minimum power pool elevations. For instance, BOR confirmed in its Basin
Study, “absent future action; the Colorado River Basin faces a wide range of plausible future
long-term imbalance between supply and demand. This imbalance computed as a 10-year
running average, ranges from no imbalance to 6.8 million acre-feet (MAF) with a median of 3.2
MAF in 2060. The assessment of impacts to Basin resources found that any long-term imbalance
will impair the ability of the Colorado River system to meet the needs of Basin resources
resulting in negative impact (for example, reduced reliability of water deliveries for municipal
and agricultural purposes, decreased hydropower generation, and reduced recreational
opportunities).”59
Comment
Study Plan and NEPA Analysis of Project’s Contribution to Climate Change
Distinct from the ways that climate change may impact the background conditions
against which the Project will operate, there is also the question of how the energy demands of
the Project will contribute to greenhouse gas (“GHG”) emissions that in turn contribute to global
59

Colorado river Basin Stakeholders Moving Forward to address Challenges identified in the Colorado River
Basin Water Supply and Demand Study, Phase 1 Report: Executive Summary, Bureau of Reclamation (May 2015),
p. 3.
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warming. More specifically, there are many segments of the Project where large quantities of
water will need to be pumped uphill for considerable distances. According to Project documents,
the approximately 86,000 acre-feet of water diverted annually from Lake Powell (over the 40-50
year life of the project) will need to be lifted 2,000 feet. Pumping such large amounts of water
uphill will require significant amounts of energy, and to the extent this production of this energy
will or may contribute to climate change and global warming.
The PLP does not provide sufficient information on this question. The PLP assumes that
hydropower from Glen Canyon Switchyard will be available in a timely matter to meet the
energy needs of the Project, but provides scant documentation on when the power upgrades will
be completed or analysis to support this assumption. More particularly, there is not adequate
analysis regarding the amount of energy required to pump water during the lifetime of the
Project and the entitlement of UBWR to receive such power from the hydroelectric facilities
operated at Glen Canyon Dam. Given the uncertainties and reduced storage in Lake Powell, it
seems foreseeable if not likely that the Project may need to rely on non-hydropower sources of
energy such as fossil fuels.
Information about the climate change impacts associate with such fossil fuel energy
production (to meet the energy needs of the project) was not provided in the PLP or the Study
Reports. Without this information, Commission Staff cannot satisfy NEPA’s requirement of
providing an accurate project description and of identifying alternatives and mitigation measures
to reduce the adverse impacts of the Project. How can a NEPA document assess what level of
GHG emission mitigation is appropriate if the NEPA document fails to quantify the amount of
GHG emissions that may be created by the Project?
Water Demand already Outstrips Supply
In Figure 3, the Bureau of Reclamation, depicts 10-year average supply and demand
totals for the Colorado River basin, and illustrates that since 2002 demands have exceeded
supply. This is nowhere more evident than in the declining volume of water in storage
throughout the basin. The Project proponents must acknowledge that while new demands for
Colorado River water may be supplied out of storage in the short term, the inevitable, long-term
result is that a new demand in a system already fully used will either itself be shorted, or will
result in a shortage to another water use somewhere else in the system.60

60

Doug Kenney, Rethinking the future of the Colorado River, Colorado River Governance initiative Dec 2010
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Figure 3. Historical and Projected Supply, Use, and Demand

The red line represents the water supply and the blue line represents water demand.
Figure 3 illustrates clearly that a supply and demand imbalance currently exists in the Basin. This
imbalance will grow in the future if major changes are not made in how we use water.
Figure 4-3, Probability of Not Exceeding Minimum Power Pool Elevation in March, DNF
Inflow Hydrology
“Overall, the probability of not exceeding Lake Powell’s minimum power pool (3,490
feet) in March is higher in the CC inflow scenario compared to the DNF inflow scenario
(Figure 4-4). In addition, differences between the action and no action alternatives for
the CC inflows occur more frequently than did for the DNF inflows. The action
alternative results in slightly higher probabilities (0.9 percent to 2.7percent higher) of
Lake Powell being below minimum power pool in 19 of the 46 years simulated. Source:
Reclamation (2015)”61
Comment

61

PLP Study Report, Figure 4-3, p.4-4.
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We described in our comments that the DNF model only considered 100 year average at
15 MAFY a year at Lees Ferry and the CC model holds depletions in the Upper Basin to current
levels therefore, the models do not consider climate change impacts on water deliveries for the
Project. Therefore, the conclusion that the models “indicate the proposed pipeline would have
little or no affect on the ability to generate power at Glen Canyon power plant” are not
legitimate, nor based the current best available science of the GCM model that includes climate
change and rising temperatures.
On the contrary, a Bureau of Reclamation chart, Figure 4, shows that if the drought
continues from a fifteen year to a twenty-one year drought, the elevation of Lake Powell could
fall below the minimum power pool level.
Further, in the Revised Draft Socioeconomics Water Resource Economics Study Report,
it state: “the LPP Project impacts on power generation from Glen Canyon Dam releases would
be measurable, projected to be $58,401,000 in forgone power generation revenue (present value
2010$)…..”62 This loss of power revenues reveal there is a significant impact from the Project’s
withdrawals on Lake Powell levels. However, UBWR did not do an analysis using lower lake
elevations in dire conditions.

62

PLP, Study Report No, 10, Chapter 11, Cumulative Impacts,p.11-1
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Figure 4. Lake Powell Projected Elevations

These illustrations below of the penstocks show the elevation of Lake Powell and how
much water covers the penstocks.
The level of the Lake Powell has an impact on the amount of power that will be
generated, as water levels in the lake decrease less power will be being produced. Therefore the
issue is not only if the reservoir level goes below the minimum power pool elevation, but what
impact the Project will have on reduction of kilowatts produced at the lower proposed intake
levels.
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Figure 5. Glen Canyon Dam Penstocks at 42% Capacity63
Figure 5. illustrates the Project’s first intake at 3574 msl. When Lake Powell is at 42% capacity
the water covers half of penstocks.

63

Graphics of Penstocks from: See at:
http://www.onthecolorado.com/resources.cfm?mode=section&id=Graphics
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Figure 6. Glen Canyon Dam Penstocks at Minimum Power Pool 3490 msl

Figure 6. Illustrates the minimum power pool elevation in Lake Powell at 3490 feet msl.
The Project’s second intake is at 3474 msl in Lake Powell, which is 16 ft. below minimum
power pool elevation in Lake Powell
Figure 7. Glen Canyon Dam Penstocks at Dead Pool
The third intake is at 3375 msl, which is 5 feet above dead pool in Lake Powell.

Graphics of Penstocks from:
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“Dead Pool is the term used to describe inactive water storage behind Glen Canyon
Dam. About 2 MAF of Powell’s 26 MAF storage capacity is considered “dead storage” because
the dam currently has no means to release it. During construction of the dam, the river bypass
tunnels were filled with reinforced concrete, thus prohibiting any releases from the dam once
reservoir elevations dipped below the 237 foot River Outlet Works.” See at:
http://www.glencanyon.org/about/faq.

C.

Revised Draft Water Needs Assessment Study Report No. 19

Although there is a hydropower aspect to the Project that provides FERC with certain
regulatory permitting jurisdiction, it is important to highlight that the hydropower aspect of the
project is incidental to its primary purpose – which is to provide additional water supplies to
support expanded residential and commercial development of Washington County and Kane
County in the State of Utah. This is reflected plainly in Section. 2.1 of the PLP, which lists the
following as the first and foremost “purposes” of the project: “[t]o deliver 86,249 acre-feet of the
UBWR’s Colorado River water rights on an annual basis from Lake Powell to Washington
County (82,249 AF) and Kane County (6,000 AF of diversion or 4,000 acre-feet of depletion) to
meet future municipal and industrial (M&I) water demands in southwest Utah.”64
The purpose of the Project is therefore not to meet current water demands but to facilitate
development in Washington County and Kane County. This point was conceded by Eric Mills
with the UBWR at the scoping meeting convened by FERC on June 10, 2008, where Mr. Mills
stated: “It is first and foremost a water development project.”65 Mike Noel, General Manager for
the Kane County Water Agency echoed this point, admitting that, “[r]ight now, the needs
assessment does not show a need for this water for quite a ways out.”66
In considering the scope of the Study Reports and NEPA review required for this Project,
there are two ways in which the “future” development aspect is relevant. First, if the underlying
“need/purpose” of the Project is not compelling, then this may affect the willingness of decisionmakers and the public to accept the costs and adverse environmental impacts associated with the
Project, or perhaps to scale back the Project scope to reduce its costs and adverse environmental
impacts. Second, there seems to be consensus that without the additional Washington County
and Kane County water supplies made possible by the Project, the level of projected
development in Washington County and Kane County will not occur. Or put another way, the
projected development in Washington and Kane Counties will be a direct or indirect
consequence of the construction and operation of the Project. This suggests that the resulting
environmental impacts of growth in Washington and Kane Counties need to be evaluated in the
Study Reports and EIS for the Project.
64
65
66

PLP, Section 2.1, p. 2-1,(emphasis added).
eLibrary no. 20080610-4015, p.6.
Id. at 39.
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19.2.2 Goals and Objectives
“Determine the validity for the participants’ water supply requests based on estimates of
future supplies and demands.”67
Comment
Determining the validity of the Water District’s need is critical to demonstrating the need
for the Project. However, based on our research, UBWR’s data on future supplies and demands
are seriously flawed. Moreover, in 2015, the Utah Legislature directed the Office of the
Legislative Auditor General to perform an audit of the Utah Division of Water Resources. The
purpose of the audit was to determine the reliability of the Division’s data and assess the
accuracy of the Division’s projections of water demand and supply. The audit took a year and
half to complete.
The Audit found:
“The division does not have reliable local water use data. In order to effectively
manage the state’s water resources and plan for future water needs, accurate water
use data is critical. The Division of Water Resources relies on water use data
submitted by local water systems to the Division of Water Rights as the starting
point for projecting future water needs. Unfortunately, we found that the
submitted data contains significant inaccuracies. State water agencies as well as
local water systems operators also acknowledge these inaccuracies. The Division
needs an improved process for ensuring water data is reliable.”68
The Audit report continued:
“A consistent methodology and accurate water use data are both necessary to
prepare a reliable baseline estimate of the state’s future water demand. The
current projections are based on a 2000 M&I study which indicates that water was
used at a rate of 293 gpcd. Due to concerns with the accuracy of the source data as
well as methodology used, we cannot validate the accuracy of 293 gpcd or the
projections of future water demand ….”69
Further, based on our research of the current data in the PLP, UBWR’s is using unreliable
data for its baseline water use of 439 gpcd in the year 2000. There is no M&I Water Supply and
67

Study Plan, Goals and Objectives, p. 216, (emphasis added).
A Performance Audit of Projections of Utah’s Water Needs, May 2015, Office of the Legislative Auditor
General, State of Utah, Chapter II Reliability of Water Use Data Needs to Improve, p. ii, and p. 24. See at:
http://citizensfordixie.org/wp-content/uploads/2015/05/DWR-audit-water-5-5-15.pdf
69
Id. at p. 24.
68
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Use report for the year 2000 from which to establish an accurate baseline.70 This is problematic
because the PLP relies on the 2000 baseline as the basis for its conservation accomplishments.
The error occurs in the 1997 M&I Report, that identifies 439 gpcd was for whole Kanab Creek
Virgin River Basin, and not the water use for Washington County.71 This is a major error by
UBRW that needs to be corrected in the PLP. We provide more evidence that UBWR makes an
error in stating the gpcd was 439 in the year 2000. UBWR states in the 2015 Water Needs
Assessment that 439 gpcd was Washington County’s 2000 baseline per capita use, and then
incorrectly claims WCWCD’s per capita water use dropped 26 percent between the years 2000
and 2010. That claim is also contradicted by UBWR’s 2006 M&I report72 with data from 2002
report the total potable use and secondary water use was 354 gpcd.
The Washington County Water Conservancy District (WCWCD) also confirmed the gpcd
in the year 2000 was 335 gpcd, and not 439 gpcd. The report also explained how the data was
incomplete. Its report stated:
“In order to find what water savings have been found throughout the county, the
WCWCD has established the baseline water use of 335 gallons per capita per day
(gpcd). This number was determined by Boyle Engineering in a study prepared
for the WCWCD in 1995. Great strides have been taken in gathering, tracking,
and analyzing water data. However, still some of the data has been hard to come
by and unfortunately is incomplete. Explanations have been given as needed to
indicate missing data.”73
Additionally the Division of Water Rights in its 2000 water report indicates the gpcd was
less than 300 gpcd. See Figure 8 below.74

70

There is a M&I report for 1997 and one in 2002.
Utah Division of Water Resources, Municipal and Industrial Water Supply and Uses in the Kanab Creek
Virgin Basin, data 1997, p. x.
72
Utah Division of Water Resources, Municipal and Industrial Water Supply and Uses in the Kanab Creek
Virgin Basin, data 2006, Table 18, p.43.
73
Washington County Water Conservancy District 10-Years of Water Conservation 1995-2005, p. 15, See at
http://content.lib.utah.edu/utils/getfile/collection/wwu/id/24/filename/25.pdf.
74
See at: http://waterrights.utah.gov/techinfo/wuse/w9899/percap.htm
71
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Figure 8. Per Capita Use Washington County

The Auditor also questioned data used to establish the year 2000 as a baseline. The Audit
report stated:
“We question the reliability of the division’s baseline water use study. We also
have concerns about the 2000 water study, which the division uses as a baseline to
project Utah’s future water needs. We could not confirm the study’s results
because of the lack of documentation of the source data and the steps used to
prepare the report. In addition, the 2000 water study relies on a compilation of
water studies performed between 1992 and 1999, which may not be representative
of the year 2000. Finally, because secondary water systems are not typically
metered, much of the reported outdoor water use is based on estimates.”75
The Audit Report’s summary of conclusions found:

75

A Performance Audit of Projections of Utah’s Water Needs, Office of the Legislative Auditor General State
of Utah (May 2015), p. ii, See at: http://citizensfordixie.org/wp-content/uploads/2015/05/DWR-audit-water-5-515.pdf.
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“Water Use Data Lacked reliability. DWR does not have reliable actual local
water use data and accurate water use data is critical for effective water
management.



Conservation could reduce water demand much further than DWR’s low
estimates. DWR assumes water use will decline to only 220 gpcd by 2025 and
then no decrease after that to 2060. Thereby, DWR overestimates future water
demand.



Does not consider growth in water supply by communities beyond what was
developed in 2010.



The current basin plans underestimate the amount of agricultural water that could
be available for municipal use in the future.



Policymakers should consider the way water is priced in Utah. Utah’s existing
price structure does not encourage conservation.



Policymakers should pursue steps to meter all water use that includes culinary and
secondary. Universal metering provides managers data needed to effectively
manage their systems.”76

Comment
UBWR does not address the conclusions and recommendations in the Audit Report in the
Study Report. It is a state project and these recommendations on water management should be
included in the Study Report.
Further, UBWR has not addressed the Governor’s recommendations 77for accurate water
need projections in his budget. The budget states:
“Assuming that current water usage levels continue as‐is or only minor additional
conservation occurs, the demand for M & I water is projected to exceed supply over the
coming decades as Utah’s population continues to grow. Utahans have an important
choice to make about water use. The need for additional water supply at some point is a
given; however, the timing of water system development varies dramatically depending
on changes in water usage. Increased conservation could delay major development
projects for decades while the failure to conserve water will lead to accelerated building
schedules and their associated increased costs sooner.
76

A Performance Audit of Projections of Utah’s Water Needs, Office of the Legislative Auditor General State
of Utah (May 2015), See at: http://citizensfordixie.org/wp-content/uploads/2015/05/DWR-audit-water-5-5-15.pdf.
77
Utah Governor’s Budget Recommendations in the Water Budget. See at: http://citizensfordixie.org/wpcontent/uploads/2015/12/Govs-budget-water-12-11-15.pdf
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Prior to undertaking a major expansion to the state’s role in water project funding, the
following minimum conditions should be met:
The details of these minimum conditions include:


Better water data and data reporting prior to any state financing or funding,
including universal metering of water in all areas that would receive state‐funded
water and three years of data reporting of water usage under new state reporting
standards to be implemented in 2016.
Building upon previous efforts, the implementation of new and meaningful water
conservation targets that strongly emphasize improved water conservation,
including reductions of government water use.
Independent validation, including a comprehensive price elasticity and repayment
feasibility study, reporting of water use data in CAFRs, and independent
validation of project costs.
Local funding effort and increased emphasis on user fees, including local
conservancy districts paying up front for a meaningful portion of the project itself
(for example, the federal government required a 35% local contribution on recent
projects); water rates that reflect a local water user effort demonstrating a strong
local commitment when compared with the water rates of other state taxpayers
that will be paying to finance the projects; and movement away from property
taxes in favor of user fees for water (which will enhance economic incentives for
conservation).
Transparency and local voter engagement through public processes, including
public hearings disclosing projected water rate increases and a local vote agreeing
to the project and associated state repayment, including needed rate increases.
Appropriate financing and repayment terms, including all interest capitalized into
the loan; an interest rate set in statute that reflects the state’s borrowing costs.” 78







Comment

UBWR has not addressed these minimum conditions in the Study Report.
Section ES-3.1 Water Demand Forecast
“Total M&I demand for WCWCD is expected to increase from 50,380 ac-ft per
year in 2010 to 184,250 ac-ft per year in 2060 (DWRe 2014c). With feasible local
project developments estimated to add about 13,670 ac-ft per year, without the
LPP, WCWCD demand will exceed supply by about 98,200 ac-ft per year in 2060,

78

Utah Governor’s Budget Recommendations in the Water Budget. See at: http://citizensfordixie.org/wpcontent/uploads/2015/12/Govs-budget-water-12-11-15.pdf .

Lake Powell Pipeline Coalition’s Comments on PLP and Revised Draft Study Reports
UBWR’s Lake Powell Pipeline Project (P-12966)

45

6504

with the shortfall starting in about 2024 (Figure ES-2). The LPP is the only water
source available to meet this demand.”79
Comment
The PLP is incorrect on water demand due to UDWR’s flawed data collection we detail
errors in our comments. We also dispute that the Project is the only water source available to
meet water demand. UBWR purposely doesn’t include all water supplies available in the County
that would be used if the Project was not built. They also ignore the Auditor’s report and the
Governor’s recommendations by not collecting accurate data first and start using water more
efficiently before you consider building large expensive water projects. There is no evidence in
the record that supports their claim the Project is only source of water for the future. The
evidence that is in the record contradicts their claims. For instance, (see Figure 11 below) the
Water Needs Assessment (WNA) of March 2011, on page ES-11, table ES-4 contradicts the
WNA of 2015 on water demand and gpcd
In the 2011 the WNA indicated with a population of 559,670, a baseline per capita use of
294 gpcd and savings of 14% with conservation, the gpcd would be 254 gpcd with a demand of
159,400 ac ft. by 2060, which is much less that 289 gpcd in the 2015 WNA. (See Figure 11.)This
conclusion in the WNA of 2011 would mean there are enough existing water supplies for growth
until 2060, especially if UBWR collected the correct data on use and counts all the water
supplies that UBWR is excluding.
Additionally, UBWR makes a significant error in calculating per capita water demand. It
adds on 55 gpcd per capita use for secondary water that is an arbitrary number and as the
population grows this increases water demand significantly. Also, UBWR adds even more water
demand by adding 8505 (AF) annually without validating this amount. For instance, most of the
55 gpcd added onto per capita use includes water used for golf courses, which is now served by
reuse water. The reuse plant only operates from late March to late October. Consequently, it
should not be added as a daily use and adding 55 gpcd to per capita use increases demand
artificially. If UBWR collected accurate water use and supply data as recommended in the audit
and the Governor’s budget, and makes the corrections, it would suggest that the County is not
running out of water by 2024. The County has an abundance of existing water supplies and
secondary water for future supply. Thus, there is no need to add 55 gpcd to per capita use. We
detail all the extra water supplies and secondary water supplies not identified as future supply by
UBWR in our following comments.
Throughout the study report it refers to Division Water Resources (DWR) data reports
2013-2014. However, according to DWR, there are no reports and they only have data from
2010. Therefore, all those references should be deleted from the Study Report. The Commission
Staff should require UBWR to provide current validated data on water supplies and demand to
79

Study Plan, p. ES-2, (emphasis added).
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determine if there is a need for the project by 2024. As directed in the Study Plan 19.2.2. Goals
and Objectives above before the EIS process begins.
UBWR is using the wrong population growth rate. According to Section 3.1.1., WCWCD
projected population is using a 3.6 percent annual growth rate for the next 15 years. However,
Utah’s Work Force Housing is currently using 2.2 percent for 2013-2014. This also pushes up
water demand artificially.80
Section 2.3.5 Forecasting Water Demand:
“Total projected water demand was determined for the two Districts for the period from
2010 to 2060 by multiplying the projected population for each of the Districts by the
projected total per capita water use with conservation. Separate culinary and secondary
untreated water use demands were estimated to determine the potential secondary
untreated supply that could be utilized by the Districts.”81
Comment
However, the Auditor found in its investigation of the UBWR that the agency’s data
could not be relied on. The audit stated “the effectiveness of the division’s data verification
process is also a concern because much of the submitted data is accepted at face value. The
division reports that if a water system states that its data is accurate and appears reasonable, then
the division has no other alternative than to accept that data. The problem with this approach is
that inaccurate data can still be submitted. Another concern is that by verifying the data every
five years, the division is unable to perform annual trend analysis, which would help in detecting
inconsistencies in water use from year to year.”82
The Coalition illustrates just a few of the major errors in inaccurate data collection by
UBWR on water use and supply in Washington County. They include:




There are less expensive alternatives to gain 86,264 (AF) of water that are being
ignored in the studies.
If accurate water use and supplies were collected as recommended in the audit the
Project would not be needed by 2024, or by 2060.
Reports to Division of Water Rights are incomplete and are different than
Division of Water Resources data on water supplies and use. Data is supposed to

80

http://jobs.utah.gov/wi/pubs/countiesinreview.pdf.
Study Report, p. 2-10 (emphasis added).
82
A Performance Audit of Projections of Utah’s Water Needs, Office of the Legislative Auditor General State
of Utah (May 2015), available at http://citizensfordixie.org/wp-content/uploads/2015/05/DWR-audit-water-5-515.pdf.
81
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flow from Division of Water Rights to Division of Water Resources and the data
does not match.
Cities do not report the amount of secondary water they use. UBWR just adds 55
gpcd to per capita use. This artificially inflates water demand for the Project. The
secondary water use is only an estimate and not validated.
The 2000 baseline level in M & I reports of water use that is used for conservation
savings is not validated and is incorrect.
The 2011 Water Needs Assessment (WNA) and the WNA of 2015 have major
conflicts of results regarding water demand. The 2011 report has far more
conservation gains and lower water demand by 2060.
UBWR only identifies existing water supplies as supplies that meet EPA drinking
water standards thereby reducing the supply.
Not all existing supplies or water rights are included as required in the Study Plan.
There is no current or validated data on water supplies and use; the last M & I
report was done in 2010 and the Auditor found the data flawed back to 2000.
The last time UBWR’s Kanab Creek Virgin River Basin M & I water report was
updated was 1993. (Audit, page 53)
UBWR’s methodology in data collection hasn’t changed in thirty years and this
inflates water demand.
The current yield from existing projects has been reduced over the years and is
detailed in our following comments.

Section 4.2.4. Washington County Municipal and Industrial Water Supplies
“Total reliable existing and near-term supply for Washington County is approximately
67,677 ac-ft per year, made up of culinary (potable) and secondary untreated (nonpotable) supplies.”83
Future culinary supplies of 13,670 (AF) and future secondary water reuse supplies of
7800 (AF) and 10,000 (AF) that equals 98,727 (AF) a year.
Figure 9. Water Supplies/Acre Feet (AF)
67,677
13,670
17,380

WCWCD and Cities
Future culinary
Future secondary reuse 7800, 10,000
agricultural conversion
Total water 2060

98,727 (AF) a year

83

PLP, Study Report, p.4-12.
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Comment
UBWR claims that only 98,727 (AF) of existing and future water supply is in the county
by 2060 and the county runs out of water by 2024. It is not based on accurate facts because they
ignore all the other existing and future water supplies listed below. In addition, they inflate water
demand by not validating the data.
Section 2.4. Water Supplies
“Water supplies that meet the EPA’s secondary untreated MCL for drinking water of
TDS less than 500 mg/L are deemed usable for culinary purposes in this Assessment. The
EPA’s secondary untreated MCLs are guidelines which address aesthetic concerns in
culinary water, such as taste, color and odor.”84
Comment
All water rights and those that do not meet EPA drinking water standards in the county
should be included in the Water Needs Assessment as existing and future supplies so decision
makers can decide what future water supplies are really needed if the Project is not built. The
Commission Staff should require full disclosure of all water resources in Washington County.
Water treatment of the abundant lower quality water in the county could be a cheaper alternative
to the Project.
UBWR varied from the Study Plan and must provide sufficient information about all
existing and future water supplies and not reduce them every year. It must not narrow what is
disclosed by only stating that the existing water supply is only culinary water that meets EPA
standards for Drinking Water. The Commission Staff should require that all existing water
supplies be included in the Study Report as required in the Study Plan (Section 19.2.2).
Section 19.2.2. Goals and Objectives
“An estimate of existing and future water supplies will also be developed and compared
with projected M&I water demands to determine the need for additional future water
supply.”85
Section 19.4.1 Existing Information and Additional Information Needs, Background
Description


84
85

“Review capacities of existing supplies – the yield and reliability of existing water
supplies were summarized for each of the Project participants. Information that was
PLP, Study Report, p. 2-10, (emphasis added).
Study Plan, p. 215, (emphasis added).
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characterized includes the location of the source water, reliable yield of the water supply,
water quality, water rights and other institutional issues, and water treatment.


Evaluate potential new water supplies – potential new water supplies were characterized
based on data from Project participants, including information on the reliable yield,
water quality, water rights and other institutional issues, water treatment requirements,
and planned timing of implementation for the potential water supplies.”86

Comment
The current information in the Study Report is inadequate because it submits only data to
the record that has been declared by the auditor’s report as being unreliable. Therefore, the
record is not complete or ready for environmental analysis. The Commission Staff must require
UBWR to account for all water supplies and water rights in the county as directed in Study Plan
19 (Section19.2.2 and section 19.4.1) above.
For instance, existing and future supplies not listed include:

86



More water conservation is possible; the Washington County Water Conservancy
District’s Water Conservation Plan, 2015 only saves 12 percent, 40 gpcd, or
14,000 (AF) of water over fifty years from 2010 to 2060.



Section 4.2.3.1 WCWCD System Facilities page 4-6, 2015.
 “The District only identifies 4000 ac. ft in future supplies from the Sand
Hollow aquifer.. However, Sand Hollow reservoir aquifer currently stores
about 100,000 ac-ft with an estimated future capacity of about 300,000
ac-ft. in section 4.2.3.1.”



In section 4.2.3.1 WCWCD System Facilities page 4-6, 2015 “describes Quail
Creek Reservoir having a capacity of 40,000 ac-ft and supplies raw water to the
Quail Creek Water Treatment Plant. Sand Hollow Reservoir has a 50,000 ac-ft
capacity with an active pool of about 30,000 ac-ft and a drought pool of 20,000
ac-ft reserved for extreme drought. However, the WCWCD only identifies a yield
of both Quail Creek and Sand Hollow reservoirs as 24,900 ac. ft. yield as future
supply by 2060 in the Study Report.”



The yield of Sand Hollow reservoir has been described with much more yield in
the past as a “project that serves both as a storage facility and a ground water
recharge. The reservoir has capacity storage of 50,000 AF of storage covering a
surface area of approximately 1,300 acres. A 20,000 AF drought pool will act as a
buffer in extreme droughts. The reservoir acts as a groundwater recharge facility

Study Plan, p. 217, (emphasis added).

Lake Powell Pipeline Coalition’s Comments on PLP and Revised Draft Study Reports
UBWR’s Lake Powell Pipeline Project (P-12966)

50

6504

for the Navajo Sandstone Aquifer. This recharge will provide an annual yield of
approximately 20,000 AF to the aquifer. The yield of surface water is estimated at
approximately 15,000 AF. This project has a total yield is 35,000 AF.” 87
However, in the Study Report it only lists 4000 (AF) yield of water by 2060 for
the aquifer and about 4,900 (AF) for the reservoir.


WCWCD has available water rights to divert up to 40,000 (AF) of low quality
water annually from the Virgin River at the Washington Fields Diversion. This
project will provide for more efficient storage, management, blending, and
conservation of these water resources. The Water District does not identify it as
future supply in the WNA.



The water agencies of WCWCD and DWR88 state there are no un-appropriated
water rights to be purchased county. This is because these agencies applied and
were approved for any remaining water rights in the County.



More agricultural rights could convert to culinary use than what was identified in
WNA listed below.



In addition, there is abundant brackish well water in the county that is not being
considered as future supply even though credible research exists showing how
this could be economically achieved with water treatment.89



In the No Lake Powell Water Alternatives Section 3.3.1.2, the maximum
projected wastewater treatment plant effluent available for use in 2060 is
projected to be 39,500 (AF) per year. However, UBWR only identifies 7800 (AF)
as future reuse supply in the WNA.



Future supply does not include all the towns’ and cities’ water rights that can still
be developed in the future.



Future supply does not include water rights outside of the cities’ ownership.



In addition, the Utah State Water Plan indicates developable surface water (rivers
and streams) supply of 211,000 (AF) in Washington County. The Virgin River
Management Plan estimated the potential water supply at 280,000 (AF). Keep in

87

USGS, Assessment of Artificial Recharge at Sand Hollow Reservoir, Washington County, Utah, Updated
to Conditions through 2006 (2007), p. 1. See at: http://pubs.usgs.gov/sir/2007/5023/
88
Water rights of DWR and WCWCD, See at: http://citizensfordixie.org/wpcontent/uploads/2015/12/WCWCD-Water-Rights-DWR.pdf
89
6 Ways to Reduce Desalting Costs by 50 percent, Mark Bird, professor at UNLV. See at:
http://citizensfordixie.org/wp-content/uploads/2011/11/Bird-Mark-cost-of-water-treatment.pdf
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mind UBWR only identifies 98,727 (AF) as annual future supply by 2060 and
claims the county will run out of water by 2024.
Figure 10. Ground and Surface Water Rights

Utah State Water Plan, developable water supply
Kanab Creek/Virgin River water supply at 247,000 ac ft for developable supplies; you
should take out 35,500 ac ft for Kane and still have 211,000 ac ft for Washington
County.90
Virgin River Management Plan, potential water supply91
Major approved applications that are yet to be
developed totaled over 280,000 Acre Feet in 1989.

Acre
feet
211,000

280,000

Comment
There are ample existing secondary water supplies and future supply not being counted in
the Study Report. Thus, there is no valid reason to add an extra 55 gpcd to per capita use for
secondary use which inflates water demand for the pipeline.
Secondary water not listed in existing and future supply in WNA 2015 includes:


Section 4.2.5.2.5 Toquerville City, “The current secondary untreated water
system in Toquerville City is currently only using a third of its capacity. By 2060
the existing secondary untreated system could be used to full capacity, which
could be as much as 2,063 ac-ft per year, the total original water rights of the
system.”



Section 4.2.5.2.6, “Washington City, Washington City’s 2005 Secondary Water
Master Plan (Washington City 2005) estimates potential secondary untreated
water demand through 2025 and recommends a future pressurized secondary
untreated water system. The Plan considered water resource recovery facilities
(WRRFs) also known as scalping plants in conjunction with their wastewater
system improvements. Preliminary calculations show that on average the amount
of water recovered from the scalping plant could take care of the secondary
untreated irrigation needs of the community.”

90

Utah State Water Plan, Utah’s Water Resources Planning for the Future, May 2001, on p. 13. See at:
http://www.water.utah.gov/waterplan/SWP_pff.pdf
91
Virgin River Management Plan, page 13, See at:
http://www.wcwcd.org/downloads/plans/VRMPFinal5.PDF
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Section 4.2.3.3.5 La Verkin City Secondary Untreated System, “The original La
Verkin diversion was merged into WCWCD’s Quail Creek diversion in 1985 and
the WCWCD is responsible to transmit the associated 2,650 ac-ft of water rights.
In February 2007 the City of La Verkin acquired these water rights along with the
La Verkin Bench Canal Company secondary untreated water system. The original
pressurized irrigation distribution system was installed around 1985 and facilities
are being used at or near capacity, although there are sufficient water rights to
support an expanded infrastructure.”

Comment
Another example of how cities incorrectly over estimate water demand is:
Section 3.3.1. Required Source-Sizing Standards
“Per capita water use is anticipated to decline resulting from increased conservation, but
ultimately, the quantity of water municipalities must be capable of providing their
customers is dictated by design standards for source sizing. Utah Division of Drinking
Water (DDW) requires sources to meet both average and peak day demands (DDW
citation, R309-510). A minimum of 0.45 ac-ft per year of source water is required per
equivalent residential connection (ERC) statewide to meet indoor demands. The ERC
could influence the demand needs in the future as the requirement may be more than the
per capita use after conservation measures have been taken.”92
Comment
However, another legislative audit questions the logic of this rule of .45 (AF) per home
Drinking Water’s Minimum Source Sizing Requirement because these regulations have not been
updated in thirty years.93 The cities misinterpret the rule that increases water demand and are
requiring too much storage costing them more money for unnecessary infrastructure. The Water
District has been using .89 (AF) per home for water demand and so have other cities which
artificially inflate water demand.
The audit found current requirements were out of date:

indoor source sizing requirements appear outdated and lack supporting data

average day indoor standard appears excessive

peak day indoor standard appears excessive

92

PLP, Water Needs Assessment, p. 3-4.
A Review of the Division of Drinking Water’s Minimum Source Sizing Requirement, Dec 2014, Office of
the Legislative Auditor General State of Utah. See at: http://le.utah.gov/audit/14_13rpt.pdf
93
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For instance the City of St. George misinterprets the rule and requires a large amount of water
(1,487 gpcd per home) be held in storage, which in turn increases water demand artificially. 94
Indoor storage: 400 gpcd
Outdoor storage: 480 gpcd
Emergency storage: 540 gpcd (established by staff)
1,487 gpcd per home is very high
Comment
UBWR submitted into the record totally different information on water supplies in the
Water Needs Assessment (WNA) in 2011 and in WNA 2015. Water supplies have gone down
since 2008 reporting by 16,233 (AF).
Figure 11. Water Needs Assessments 2008, 2011, 2015
Year
Existing reliable supplies (AF) Population gpcd
WNA Culinary & secondary
Washington County
1
2015 95 67,677
167,439
96
2
2011
83,910
294
97
3
2008
83,910
328





1

Study Report 10, 2015, page 4-2
Further, the 2011 Water Needs Assessment’s water demand forecast for a
population of 559,670, using as a baseline 294 gpcd (average of the six largest
cities), with 14% conservation savings by 2060 and was only 254 gpcd, with a
demand of only 159,400 ac ft. In the 2015 WNA 325 gpcd for 2010, page 3-2
3
Water Needs Assessment of 2008, used 2005 data for gpcd
2

The charts above show the Reliable Potable Water Supply. It is defined by UBWR “as
the annual volume within the maximum developed water supply that is available to meet peak
demands. This is generally calculated as 100% of the maximum supply from surface water
sources, 50% of the maximum yield of wells, and between 50% and 100% of the average annual
spring flows. When this number is divided by the average per capita usage, the resulting number
represents the theoretical maximum population that the water source can serve.”98
94

St George City Impact fee Facilities Plan and Impact Fee Analysis, June 2014, Lewis and Young, Roberson
& Burningham.
95
DWR Water Needs Assessment, 2015, page 4-12.
96
DWR Water Needs Assessment, 2011, page 6.
97
DWR Water Needs Assessment, PAD, 2008, page ES-8.
98
DWR M & I, 2009, page 17, See at:
http://www.water.utah.gov/M&I/PDF/KanabVirgin/09KCVR_M&I_2005.pdf
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The charts below show the difference in the Water Needs Assessments and how water
supplies have gone down over the years. Supplies have been lowered or deleted in the 2015
Water Needs Assessment. In addition, UBWR in the 2015 WNA is only disclosing water supply
that meets EPA’s standard for drinking water in an effort to show the pipeline is needed by 2024.
Figure 12. Culinary Existing and Future Water Supplies WCWCD
Estimated 2015 Reliable yield ac ft yr
Quail Creek and Sand Hollow Reservoirs 24,900
Sand Hollow aquifer
4,000
Cottam well field
875
Kayenta Water system
250
Crystal Creek Pipeline
2,000
Total
32,047 ac ft
2015 WNA, page 4-4.

Estimated 2011 Reliable yield ac ft yr 2060
Quail Creek and Sand Hollow Reservoirs 22, 590
Sand Hollow aquifer
3,000
Cottam well field
2,000
Kolob Reservoir
2,000
Meadow Hollow Reservoir
200
Sullivan Well Field
750
Kayenta Water system
1000
Crystal Creek Pipeline
2,000
Ash Creek Pipeline
3,830
Total
37,398 ac ft
2011 WNA, page 6-4.
Estimated 2008 Reliable yield ac ft yr 2060
Quail Creek and Sand Hollow Reservoirs 29,500
Sand Hollow aquifer
8,000
Cottam well field
2,000
Kolob Reservoir
2,000
Meadow Hollow Reservoir
200
Kayenta Water system
1000
Sullivan Well Field
750
Gunlock pipeline
Secondary (future treated culinary)
2,500
Total
43,450 ac ft
2,500
2008 WNA. page 4-9.
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Ash Creek Pipeline
Future Waste water reuse

Future supplies
5,000
16,700 (current capacity WNA 2015, 7,300)

2008 WNA, page 19.
Comment
UBWR’s data submitted on existing and future water supplies in the Water Needs
Assessments is contradictory; therefore, the Commission Staff should require validated data be
submitted to the record before the EIS process begins.
Further, UBWR’s reports overestimate secondary water in Washington County in the
Water Needs Assessment (WNA). UBWR describes how they estimate secondary water in their
M & I water Plans. For example, “Reliable secondary water supply is defined to be equal to the
secondary use determined for each community system.”99 This same wording is also found in
DWR’s 2002 M & I report, on page 10.100
The Auditor’s report explained its concerns with the accuracy of accounting for
secondary water statewide by referring to this chart below (Figure 13).

99

Division of Water resource Municipal and Industrial Water supply and Uses in the Kanab Creek/Virgin River
Basin , July 2006.
100
Ibid, M &I report 2002, p 10.

Lake Powell Pipeline Coalition’s Comments on PLP and Revised Draft Study Reports
UBWR’s Lake Powell Pipeline Project (P-12966)

56

6504

Figure 13. Utah’s Water Use Since 1990101

The Auditors report also shows the problem with UBWR adding on 55 gpcd as a standard
for secondary water without justification throughout the state.102 They wrote, “volatility in the
reported secondary water use raises doubts about the comparability of past water studies. It also
raises questions about the accuracy of the report that water use has declined by 18 percent from
2000. The Division of Water Resources Figure 13 shows large fluctuations in secondary water
use (shown in blue) during 2000, 2005, and 2010. It shows secondary water use in 2000 was 55
gpcd. This is the difference between year 2000’s total water use of 293 gpcd and the potable use
of 240 gpcd. In 2005, that reported secondary water use rose to 70 gpcd. Then it declined to 55

101

Source Figure13. The Performance Audit of Projections of Utah’s Water Needs, May 2015 Office of the
Legislative Auditor General, State of Utah, Chapter II Reliability of Water Use Data Needs to Improve, p. 23.
102
State of Utah Municipal and Industrial Water Supply and Use Study Summary 2010, page xvi, The total,
185 is potable and 55 gpcd is non-potable.
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gpcd in 2010. These swings in the reported use are explained, in part, by the use of different
methods to estimate secondary water use.”103
The Auditor’s report continues, “deliveries of non-potable (secondary water) are an
important component of water use with the boundaries of public community water systems.
However, quantifying the available supply is difficult. In Utah, many of the secondary water
systems are part of a larger agricultural irrigation system. Hence, the theoretical supply includes
both agriculture and M & I water. Currently, separating M & I secondary from agriculture is
mostly estimated, due to the lack of and/or absence of metering, particularly at the level of
individual property connections. For planning purposes, the DWR assumes that the supply for M
& I secondary irrigation is simple equal to current use.”104
Figure 14. WCWCD 2010 Per Capita Water Use105

.
103

A Performance Audit of Projections of Utah’s Water Needs, May 2015 Office of the Legislative Auditor
General, State of Utah, Chapter II Reliability of Water Use Data Needs to Improve, page 25. See at:
http://citizensfordixie.org/wp-content/uploads/2015/05/DWR-audit-water-5-5-15.pdf
104
Division of Water resource Municipal and Industrial Water supply and Uses in the Kanab Creek/Virgin
River 2008, pp. 10-12 .
105
This chart above, Figure 14, Page 3-2 WNA, shows how the extra 55 gpcd is added to per capita use in
Washington County that overstates water demand. The per capita use is explained by UBWR below
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Section 3.2.1 WCWCD 2010 Per Capita Water Use, page 3-2, 2015
“In 2010 the per capita water use in the WCWCD service area was estimated to be 325
gpcd. Figure 3-1 above shows that 270 gpcd was culinary water and 55 gpcd was
secondary untreated water. Residential use contributed 156 gpcd, and commercial,
institutional and industrial (CII) use contributed 169 gpcd. CII includes use from second
homes.”
Comment
UBWR explains the problem of not having accurate data on secondary water use below.
4.2.4.2 Secondary Untreated Water Supplies, on page 4-13
“A number of irrigation companies deliver secondary untreated water to M&I systems in
Washington County. While these 2010 secondary untreated water use data are
considered reliable due to the significant validation process followed by DWRe, reliable
data for previous years are not available with enough frequency to assess possible trends
in use within the county or on a per capita basis. Total secondary untreated use in
Washington County, including systems owned by WCWCD, is approximately 8,505 ac-ft
per year (DWRe 2013a, Table 4-4).”
Comment
UBWR just carries forward 8,505 (AF) of secondary water annually since 2000 without
any justification for that which also artificially increases demand, especially when you add the
extra 55 gpcd to per capita use. If UBWR corrected these errors by collecting accurate data in the
WNA and then eliminated or lowered the 55 gpcd it would reflect more water savings than is in
the current District’s Water Conservation Plan by 2060. For example, the District’s 2015 Water
Conservation Plan in the WNA only saves 40 gpcd, 12 percent, in 50 years between the years
2010-2060 and will cost taxpayers $44 million. More importantly, if UBWR would correct their
errors the Project would not be needed by 2024.
Section 4.2.5.3., Agricultural Conversion for M&I Supply
“The study estimated that 12,880 ac-ft per year could be converted for secondary
untreated M&I purposes with a 90 percent reliability. This value includes some existing
irrigation supplies that have already been converted.
Using the M&I Water Use Report data (DWRe 2013g) for secondary untreated water
supplies, it was estimated that about 2,800 ac-ft per year of Washington Fields was
included in the 12,880 ac-ft per year value. Thus, the remaining irrigation water
available for conversion to secondary untreated M&I use is about 10,080 ac-ft per year.
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The majority of agricultural supply that would be converted to M&I supply as a result of
development has high TDS concentrations that would either require blending with lower
TDS supplies or very costly (RO) treatment to reduce overall TDS. In the future, water
from agricultural conversions made in the Washington Fields area could be placed in a
future storage facility, allowing efficient management of this water for secondary
untreated and other purposes in the area. Blending with reuse water and Santa Clara
River stored water could reduce the overall TDS. WCWCD intends to use stored water
for use in M&I pressurized secondary untreated supply systems in the future.”106
Comment
UBWR is not accounting for all the 87,000 (AF)107 of agricultural water in the county
correctly and more will convert to urban use by 2060 than is identified in the WNA. For
example, the WNA only accounts for 22,960 (AF) of agricultural water that includes 4000 (AF)
converting to culinary use and 10,000 (AF) for secondary use by the year 2060 and 7420 (AF) is
already included in existing water supply.108
Figure 15. Agricultural Water
Agricultural water estimated in 1993
Agricultural water estimated in the Lake
Powell Pipeline 2011 studies converting to
culinary and secondary by 2060

87,000 (AF) 109
4,000 ac feet for culinary and 10,000 (AF) for
secondary to 2060. In, addition 7420 (AF) is
included in existing water supply

Some of this water will have to be treated and some will convert to culinary without
treatment. This is because the 87,000 (AF) of agricultural water is still somewhere in the system
keeping something green--either a pasture, a yard, or public open space--and all of it needs to be
accounted for.
Comment
The Study Report is incorrect by only accounting for 22,960 (AF) of agricultural water
rights available for growth by 2060. As the land is developed, more agricultural water rights will
become available. All 87,000 (AF) of agricultural water rights need to be accounted for in the
Study Report before inclusion in the EIS analysis.

106

PLP Study Report 19, p. 4-20.
Water Resources Planning for the Future. May 2001, Division of Water Resources, Utah State Water Plan,
page 13 ; see at: http://www.water.utah.gov/waterplan/SWP_pff.pdf
108
MWH Lake Powell Pipeline Water Needs Assessment, March 2011, Utah Board of Water Resources, p. 64.
See at: http://citizensfordixie.org/wp-content/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf
109
Utah State Water Plan, Kanab Creek/Virgin River Basin, August 1993. p 5-25 estimated irrigation water use
87,800 (AF) in Washington County; See at http://www.water.utah.gov/planning/swp/kan_vir/Kan_VirIndex.htm
107
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Section ES-3.Water Demand Forecast, WCWCD
“There is no practical water conservation program that could offset reasonably
anticipated demand over the study period.”110
Comment
The Study Report results that conservation programs could not replace the Project are
incorrect. UBWR did not consider any other conservation programs in its analysis except reverse
osmosis. For example, the Jordan Valley Water Conservancy District (JVWCD) had 585,372
residents in 2010 and will spend only $7,899,000 and save 144,200 (AF) of water over the next
five years according to their 2014 Water Conservation Plan,111 UBWR will spend billions of
dollars for the Project to get 86,264 (AF) and only saves 14,000 (AF) from the year 2010 to
2060. Clearly UBWR could develop a conservation plan to gain 86,264 (AF) by 2060 at less cost
and not have to spend billions of dollars on the Project.
In addition, the JVWCD from the year 2000 to 2013 saved 237,000 (AF) and only spent
$14,189,568 on conservation programs, shown on page 16, of the plan. This plan shows that
water conservation is a very viable alternative to the Project and it is a lot cheaper for the state
taxpayers.
Moreover, the Auditor investigated the method for forecasting water demand by UBWR
for a year and half. They found that statewide “conservation and policy choices can reduce
demand for water conservation will lead to less water use. We question the division’s projected
demand for water, which assumes Utah residents will consume on average 220 gallons per day
through the year 2060. The accuracy of this projection appears overstated for a number of
reasons. First, the projected amount of water use, 220 gpcd, is based on a 2000 baseline water
study, which, as described in Chapter II, may be unreliable. Second, other western states appear
to use less water than Utah, indicating Utah residents may be able to further reduce their water
use. Third, ongoing trends towards conservation should continue to reduce per capita water use
beyond the state’s 25 percent conservation goal.”112
Furthermore, the auditor concluded, “We could not find many other states with
conservation goals to compare to Utah’s projected demand of 220 gpcd in 2060. Only California
has a statewide conservation goal which is to reduce water use to 154 gpcd by the year 2020.
However, we find one regional comparison that is insightful. The Southern Nevada Water
110

PLP Study Report 19, p. ES-3(emphasis added).
Jordan Valley Water Conservancy District’s, Water Conservation Plan 2014, p.28 See at:
http://citizensfordixie.org/wp-content/uploads/2011/11/Jordan-Valley-Water-Conservancy-District-WaterConservation-Plan-2014.pdf
112
A Performance Audit of Projections of Utah’s Water Needs, Office of the Legislative Auditor General, State
of Utah, May 2015, p. 13, See at, http://citizensfordixie.org/wp-content/uploads/2015/05/DWR-audit-water-5-515.pdf
111
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Authority, which serves the Las Vegas region, has a goal to reduce water use to 199 by 2035. In
contrast, the communities in Southwestern Utah, which have a climate that similar to that of
Southern Nevada, have a goal to reduce water use to 292 gpcd by the year 2060.” 113
Section 5.2.3 Conservation Savings
“As previously shown in Table 51, total per capita water use decreased 26 percent in
WCWCD’s service area between 2000 and 2010 (DWRe 2014c). The overall culinary
water conservation savings for WCWCD from 2000 to 2010 was determined by DWRe to
be 15 percent utilizing actual data for the 6-Cities between 2000 and 2010
(DWRe2013c). Reduction in regional per capita water use can result from conservation
actions, changes in housing density, housing types, landscaping, lot sizes, climate water
pricing, drought policies, regional economic conditions (e.g., recessions), percentage of
non-permanent residents, hotel occupancy, and commercial, institutional and industrial
(CII) uses.”114
Comment
As we have detailed in our comments there is no validated evidence in the record that 439
gpcd was accurate for Washington County in the year 2000. It is an error that needs to be
corrected. Therefore, the claim of conservation saving 26% is not valid using 439 gpcd as a
baseline for the year 2000. On the contrary, the 2011 Water Needs Assessment uses data from
the six cities that established the baseline in 2000 at 325 gpcd. We support the six cities version
because they are the largest cities that will use water from the Project. However, UBWR does
not use the baseline of 325 gpcd for 2000, nor the 20% conservation savings, nor the lower 246
gpcd listed below by 2060 in the Water Needs Assessment of 2011.
Moreover, water conservation savings are derived by simply dividing supplies by
population. Therefore, as the population grows and similar water supplies are included the per
capita use goes down. Thus, it is not necessarily because of implementing any water
conservation programs.

Section 5.2.4 Future Goals and Water Conservation Programs
“Future water conservation savings were estimated through a detailed water
conservation study, originally conducted for WCWCD by Maddaus Water Management
113

A Performance Audit of Projections of Utah’s Water Needs, Office of the Legislative Auditor General, State
of Utah, May 2015 Chapter III, p. 25, See at, http://citizensfordixie.org/wp-content/uploads/2015/05/DWR-auditwater-5-5-15.pdf, (emphases added).
114
PLP, Study Report 19, pp. 5-8.
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in 2010 (MWM 2010b) and updated in 2015 (Appendix B, MWM 2015a). This analysis
reviewed water use data (billing data), evaluated existing water conservation measures,
considered potential future water conservation measures and selected a program
considered likely to be implemented in the future. The analysis relied on a model
developed by MWM that analyzes water use at the end-use level (e.g., individual
appliances and fixtures) and considers factors such as individual unit water savings, year
of implementation, unit costs, and market penetration”.115
“Table 5-4 summarizes the projected GPCD reductions and percent conservation
anticipated with the selected program. Results show that by 2060 WCWCD could reduce
its 2010 GPCD levels by12 percent by 2060.”
Comment
UBWR included conflicting data in the record. The Water Needs Assessment that was
submitted into the record in 2011 is different than the current 2015 Water Needs Assessment
(WNA). The 2011 WNA had 325 gpcd in 2000 as baseline per capita use, not 436 gpcd as stated
in the 2015 WNA. The 2011 WNA also shows much more conservation is possible and the gpcd
is much lower at 256 gpcd by 2060. (See Figure 11.)
Water Needs Assessment, March 2011, page 5-11 states the following:
“Based on the five sources of water use data reviewed, the Governor’s Water Conservation
Team data for the 6 largest cities in Washington County appeared to be the most reliable in
determining the historical water conservation achieved in the WCWCD service area since
2000. This is shown in Figure 5-1. The data were analyzed in several different ways.






115

The percent conservation achieved from 2000 to 2007 was computed since both
years have net Et values of 39 inches. The culinary water use reduced from 325
gpcd in 2000 to 281 gpcd in 2007, which is a 14 percent reduction or about 2
percent per year. Extrapolated to 2009 this would be a total culinary water use
reduction of 18 percent.
A 5-year moving average of culinary water use was computed for years starting
in 2000 through 2005. The 5-year moving average declined from 290 gpcd to 261
gpcd, an average of 2.1 percent per year. Applied to the 2000-2009 period, this
results in an estimated culinary water use reduction of 19 percent.
A linear regression was fit to the 10 years of data. The regression line decreases
from 308 gpcd to 246 gpcd, a total of 20 percent or 2.2 percent per year.

PLP, Study Report 19, p.5-9.
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All of the methods of analysis give similar results, with culinary water use in WCWCD’s 6
largest cities declining 18-20 percent between 2000 and 2009. DWRe estimated that the
secondary water use of 52 gpcd remained relatively constant over this period.
Comment
Included in the Water Needs Assessments, are water conservation programs from the
Maddaus reports. The 2010 Maddaus report saves more water than the proposed water
conservation programs in the 2015 Maddaus report. For example, in the 2015 Maddaus report it
saves only, 14,515 acre feet of water, or 12 percent, reduces water use to 285 gpcd, and saves 40
gpcd from 2010 to 2060.
However, on the other hand the Maddaus conservation program in the Washington
County Water Conservancy District Water Conservation Plan of 2010 illustrates a savings of
54,000 (AF) .116 Further the 2010 Maddaus program show much more savings; Program A.,
saves 11% by 2035, with a savings of 16,600 (AF) by 2035.
Section 6.1 Water Resources Planning, Introduction
“It is estimated the LPP would need to be brought online in 2024 when the projected
demand with conservation nears 81,273 ac-ft, exceeding the total reliable supply. Total
reliable supply for WCWCD is 67,498 ac-ft per year with an additional 13,670 ac-ft per
year of culinary or potable supply projects planned for completion prior to 2060.”117
Comment
The Study results use inaccurate data and the Commission Staff should require UBWR to
provide current validated data as required by Study Plan Section 19.2.2. There is no credible
evidence in the record that the county will be out of water by 2024. The Auditor General’s Audit
points out the flaws in the projections of statewide water needs; all of them apply in Washington
County, as well. We have detailed the flaws in the data in our comments.
Section 19.4.3. Issues and Data Needs
“Cost estimates for other proposed water supplies from water providers in the study area
will be collected or generated for use in estimating the costs of various water supply
alternatives relative to the cost of the LPP.”118

116

Washington County Water Conservancy District, Water Conservation Plan, August 30, 2010 p. 33; See at:
http://citizensfordixie.org/wp-content/uploads/2011/11/WC-Plan-2010.pdf
117
PLP Study Report 19, p. 6-1.
118
PLP Study Plan 19, p. 219.
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Comment
The Study Report is lacking this data. Therefore, the Commission Staff should request
this comprehensive analysis from UBWR before the EIS process begins.
Section 5.2.1.13 Water Rates
“To encourage the reduction of water consumption, many cities have adopted inclining
block-rate structures. Block rate structures consist of fixed amounts of water sold at a
unit price. Increased block rate structures are based on the idea that consumers will use
less water if the unit rate of water increases with increased volume consumption.
Inclining block-rate structures are more effective in encouraging customers to reduce
their water use when there is a significant price difference between each tier. WCWCD
and the following cities have adopted increasing block rate structures: Springdale,
Hurricane Valley, La Verkin, Ivins, Washington, Santa Clara, St. George, Enterprise,
and Hurricane, where the price of water is stepped up based upon increased usage. In
addition, WCWCD completes a water budget for each of its golf course customers and
charges a 50 percent surcharge for usage in excess of the budget amount.”119
Comment
However, the cities do have block step pricing, but they do not have steps that signal
conservation and are relatively flat. This is noted on chart from the audit below Figure 16.

119

PLP Study Report 19, p.5-7.
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Figure 16. Comparison of City Water Rate Structures120

The Auditor’s report explains the problem with relatively flat block rates like we have in
southern Utah. It states:
“State Policies on Metering and Pricing Can Affect Water Demand. Utah’s relatively low
water costs appear to contribute to higher per capita water use when compared with other states
Unless per capita water use is reduced, new, more costly sources of supply will need to be
developed. As pressures on Utah’s currently developed supply intensify, local and state
policymakers will need to consider policy options to reduce demand, including universal
metering and water pricing.”
120

A Performance Audit of Projections of Utah’s Water Needs, Office of the Legislative Auditor General,
State of Utah, May 2015, Chart on p.iii, See at, http://citizensfordixie.org/wp-content/uploads/2015/05/DWR-auditwater-5-5-15.pdf
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Section 19.6.2 Task 1 Water Needs Assessment Phase II
“Phase II of the Water Needs Assessment (Final Water Needs Analysis and No Action
Alternative) will have two objectives. First, the potential for water reuse will be
evaluated, and a Water Efficiency Study will be performed to carefully document
potential future water conservation. Second, preliminary water need forecasts developed
in Phase I will be updated based on more detailed information obtained from the
communities during the Water Efficiency Study and from evaluation of the potential for
water reuse. The updated water need forecasts will be incorporated into the revised
water demand forecasts and the resulting integrated water resource plans. The water
needs assessment will be updated to incorporate comments received from the public and
agencies.”121
Comment
UBWR did not analyze the potential of reuse water as required in the Study Plan. They
submitted conflicting data into the record. We detail this in our comments below.
Section 19.4.3 Issues and Data Needs


“The potential for additional water reuse and conservation as a means to offset culinary
water demands will be addressed”122

Comment
The Study Report results lack this requirement to consider additional reuse and
conservation in the Study Report. UBWR claims only 7800 (AF) of potential reuse by 2060 in
the Study Report. However, in (Section 2.1.1) it states 49,000 (AF) is possible by 2060.
Section 2.1.1 Planned and Potential Future Water Supply Projects of WCWCD
“Wastewater reuse would make additional culinary supply available by offsetting
secondary demand currently being met with culinary water. The 2060 maximum potential
wastewater reuse quantity in theory) is projected to be 49,000 acre-feet per year,
assuming there is sufficient capacity to store and provide for beneficial use all of the
available return flows. The maximum projected wastewater treatment plant effluent
available for reuse in 2025 is projected to be 16,774 acre-feet per year, increasing to
34,453 acre-feet per year by 2052. The RO treatment of 34,453 acre-feet per year

121
122

PLP Study Plan, p.220 (emphasis added).
PLP Study Plan, p.219 (emphasis added).
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wastewater reuse effluent would yield approximately 31,000 acre-feet of product water
and 3,454 acre-feet of brine for evaporation and disposal.”123
Comment
This section (Section 2.1.1) contradicts the conclusion only 7800 (AF) of reuse is
possible by 2060 and it is not listed as future supply. Therefore, UBWR used the wrong data in
the Study Report.
D.

Revised Draft Study Report Alternative Development No.22

In Scoping Document 2 the Commission staff stated that the scoping process was
intended to serve as a guide to issues and alternatives to be addressed in the Environmental
Impact Statement (EIS). The public expressed concerns in the scoping process that should be
addressed in the EIS, the Commission’s comments read:
“As shown in both the transcripts of the scoping meetings and in Appendix A, many
individuals have provided either oral or written scoping comments, or both, concerning the
Lake Powell Pipeline proposal. Many of the public comments express similar concerns or
issues:
1. “increased water conservation can delay the need for the pipeline or other water supply
projects; ”124
Comment
However, UBWR’s PLP did not sufficiently consider conservation as an alternative to the
Project. The Commission Staff should require more detailed information on the potential of
conservation programs to reduce water demand in the PLP.
Further, the Commission Staff said in Scoping 2 “we will consider and assess all
reasonable alternatives to the proposed project and alternative locations or other changes to the
proposal, as well as protection, mitigation, and enhancement measures identified by the
Commission Staff, other agencies, Indian tribes, NGOs, and general public.”125
Therefore, we request Commission Staff include the Locals Water Alternative126
eLibrary 20130314-5010, 3-14-13 as one of the alternatives to be studied in the EIS. This
123

PLP Study Report, p. 2-1 (emphasis added).
FERC elibrary 20080821-3005, Scoping of Environmental Issues for the proposed Lake Powell Pipeline
Project, August 21, 2008, p.7.
125
Scoping 2, Section 3.2 Our Alternatives to Proposed Action, eLibrary 20080821-3005, 8-21-08.
126
Western Resources Advocates, Locals Waters Alternative, See at: http://citizensfordixie.org/wpcontent/uploads/2011/11/WRA-Alternative-LPP-full-report-20121.pdf
124
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alternative was submitted by Western Resource Advocates to FERC in 2013 when only 70,000
(AF) was coming to Washington County. The Project proposal has increased to 86,249 (AF).
Consequently, we would add a water conservation program called Water Budget Rates that will
save the extra water of 16,249.00 (AF). Water Budget Rates have proven they can save as much
as half of the water used. 127
The Irvine Ranch model decreased water use by 50% by using Water Budget Rates
without yards and public spaces being hardscaped. This model uses science to determine how
much water landscaping needs and sets a budget. If you go over the budget then you pay more.
Studies tell us the issue is not that people need more water per person, but rather that people
over-water their yards and landscapes because they are not fully informed about the maximum
ability of the plant to take in water at any given period of time.
Section ES.2.Methodology
“The alternatives were evaluated on their ability to meet the equivalent population
water needs with and without implementing the LPP Project.”128
Comment
UBRW makes this major error in methodology throughout the PLP. The alternatives do
not have to meet equivalent population water needs. The goal is to compare alternatives that can
supply the same amount of water 86,294 (AF) and not for population needs. Therefore, UBWR
used the wrong data and varied from the specific requirement of the approved Study Plan. Thus,
the Study Report skipped a critical step in the analysis. UBWR must provide the accurate
comparison of alternatives in the PLP that use the same amount of water.
Section 22.2.2 Goals and Objectives




127
128
129

“Consider alternatives…..and any other alternatives identified during the
Project
List the pros and cons of each of the water supply alternatives based on
characteristics of each alternative
Document deficiencies of the alternatives considered inappropriate for inclusion
in the environmental document prepared for the FERC license application.”129

Water Budget Rates, See at: http://citizensfordixie.org/water-workshop-resources/
PLP Study Report, p.ES-1 (emphasis added).
PLP Study Plan, p. 244.
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Comment
However, UBWR only considered reverse osmosis as an alternative to the Project and did
not consider the Local Waters Alternative 130 as one of the alternatives to be studied in the Study
Report. The results of the Study Report did not give the pros of the all the alternatives. Further,
the Study Report did not document deficiencies in the water conservation alternatives rejected by
UBWR for NEPA analysis and why a lower gpcd is not possible.
Section 22.4.3 Issues and Data Needs
“Specific analyses to be completed as part of alternatives development will address the
following:


What non-LPP Action and No Action alternatives can be developed based on the
combinations of existing and future water supplies?
What water supply reliability issues exist for potential project alternatives?”131


Comment

UBWR used the wrong data for existing supply by only considering water that meets
EPA standards for drinking water thereby reducing supply. Therefore, the UDWR did not
include all the water as future water supply. The Commission Staff should require UBWR to
include all possible supplies as future water supply so the Study Report is complete.
In addition, UBWR did not analyze the reliability issues with the proposed action
alternative as required in the Study Plan. Therefore, the studies were not conducted as provided
for in the approved Study Plan and the Commission Staff should require this analysis before the
EIS process begins.
Section 22.6.2 Task 1 – Conceptual Project Development,


“Identify the No Action Alternative consisting of existing and planned future
water supply projects, water management actions, and other measures (e.g.,
ongoing water conservation and reuse) that each District would take in the
absence of the LPP.”132

130

,Western Resource Advocates, Local Waters Alternative, elibrary 20130314-5010, 3-14-13 See at:
http://citizensfordixie.org/wp-content/uploads/2011/11/WRA-Alternative-LPP-full-report-20121.pdf
131
PLP Study Plan, p. 246 (emphasis added).
132
PLP Study Plan, p. 247
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Comment
UBWR is not considering the potential of increased water conservation and reuse to
reduce water demand. Thus, UBWR is using the wrong data and excluding cheaper alternatives
in the PLP. The Commission staff must rigorously explore and objectively evaluate all
reasonable alternatives. The staff should also require UBWR to provide new accurate, validated
2015 data to comply with task one of the Study Plan.
Section 3.3.1.2 Description of the Conceptual No Lake Powell Water Alternatives Reverse
Osmosis Treatment of Future Reclaimed Wastewater Effluent
“The existing St. George Wastewater Treatment Plant sends a portion of its treated
effluent to the St. George Wastewater Reuse Plant for additional treatment and reuse as
secondary irrigation water. The maximum capacity of the existing Reuse Plant is 7,300
acre-feet per year. The reuse water is used as a secondary irrigation water supply from
April through October, and currently is not stored during the winter months. The City of
St. George has received permits to construct two storage reservoirs to store the reuse
water during the winter months and increase the annual reuse of treated effluent. The
reuse water would also be stored in the future Warner Valley Reservoir. The maximum
projected wastewater treatment plant effluent available for use in 2060 is projected to be
39,500 acre-feet per year.
This projected water reuse supply is estimated based on: 1) the projected 2060 combined
populations of St. George, Washington, Ivins and Santa Clara, which are the
communities served by the St. George Wastewater Treatment Plant; 2) the 2010 total
M&I water use less 16 percent conservation; and 3) and a 27 percent wastewater effluent
to total M&I water supply ratio. The maximum projected wastewater treatment plant
effluent available for reuse in 2025 is projected to be 16,774 acre-feet per year,
increasing to 34,453 acre-feet per year by 2052. The RO treatment of 34,453 acre-feet
per year wastewater reuse effluent would yield approximately 31,000 acre-feet of product
water and 3,454 acre-feet of brine for evaporation and disposal. The RO treated effluent
could then be disinfected and delivered for culinary use. This potential component of the
No Lake Powell Water Alternative would require a new RO treatment facility or
increasing the capacity of an RO facility treating water stored in Warner Valley
Reservoir, and also could face a significant public acceptance challenge as well as
regulatory approvals.”133
Comment
UBWR only identifies 7800 (AF) of reuse by 2060. However, the information above in
Section 3.3.1.2 contradicts that claim and identifies that there is 39,500 (AF) of reuse water
133

PLP Study Report, p.3-5, (emphasis added).
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possible by 2060. Therefore, 39,500 (AF) of reuse water should be added to available future
supplies.
Section 4.1.2.1 WCWCD Total Conceptual Cost Opinion
“The reverse osmosis (RO) treatment of Virgin River water, including brine disposal and
operations and maintenance (O&M), is estimated to have a present worth (50 years) total
conceptual cost opinion of $1,067,935,000 without financing costs. RO treatment of
Virgin River water and reclaimed wastewater to eventual potable water use, including
brine disposal and O&M, is estimated to have a present worth (50 years) total
conceptual cost opinion of $1,067,935,000 without financing costs. The Warner Valley
Reservoir total conceptual cost opinion of $341,088,000 without financing costs. The
costs associated with eliminating residential outdoor water use of potable water include
the costs the District would incur to develop, issue and enforce regulations and the costs
associated with changing landscaping practices. Eliminating residential outdoor water
use and removing lawns and plants, shrubs, and trees and replacing them with hardened
surfaces and desert landscaping would result in a total conceptual cost opinion of
$94,061,000. Purchasing and conveying available groundwater from Kane County to
Washington County by pipeline would have a total conceptual cost opinion of
$155,000,000 without financing costs.
Therefore, the total conceptual cost opinion (present worth 50 years) for the WCWCD
conceptual No Lake Powell Water Alternatives would be $1,503,084,000 for RO
treatment of Virgin River water and reused wastewater effluent, the enlarged Warner
Valley Reservoir, and eliminating residential outdoor watering to meet the 82,249 acrefoot demand in 2052, compared to a total conceptual cost opinion of $1,658,084,000 for
the RO plant using Virgin River water and wastewater reuse effluent, the enlarged
Warner Valley Reservoir, eliminating residential outdoor irrigation with potable water,
and conveying groundwater from Kane County to Washington County. Therefore,
implementing the RO treatment of Virgin River water and wastewater reuse effluent, and
eliminating residential outdoor irrigation with potable water, is the most cost effective
conceptual No Lake Powell Water Alternative for WCWCD.”
Comment
UBWR makes a major error in calculating that the cost to convert potable water from
outside use to inside use will cost $94,061,000. However, in the No LPP Alternative it only uses
17,219 (AF) of outdoor water. This error needs to be corrected throughout the PLP before the
EIS process begins.
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Recommended No Lake Powell Water Alternative for NEPA Analysis
54,782 (AF) diverted Virgin River, RO treatment
14,248 (AF) reuse, RO treatment
17,219 (AF) outdoor water culinary
86,249 (AF) total
Further, a WCWCD 2010 Water Conservation Plan shows the cost of a reverse osmosis
water plant would have a capital cost of $115,600,000, with annual operation and maintenance
cost of $11,975,000; the cost of Brine Recovery and Disposal Capital would be $77,576,000 and
O & M would be $3,877,000.134 Also, costs per acre foot of treatment have been coming down
and it could cost less than the cost of opinion of UBWR of a billion dollars for the cost of the
reverse osmosis in the No LPP Alternative. Therefore, UBWR should clearly detail all costs,
including the cost per gallon, and state how they were derived in the alternatives so they can be
compared for their cost/benefit. The Commission Staff must require UBWR to provide accurate
detailed information on how it made its conclusions on costs so they can be verified in the final
Study Report before the EIS process begins.
Section 4.1.4.1 WCWCD Land Use Considerations
“Land use considerations associated with the WCWCD conceptual No Lake Powell
Water Alternatives would include loss of large areas of grazing land from constructing
and operating the RO water treatment facility, evaporation ponds and brine disposal, and
the enlarged Warner Valley Reservoir. Converting traditional residential landscapes to
hardened surfaces with desert landscape features would alter the vegetation composition
on land parcels, but would not change the residential land use designations or
classifications. Constructing and operating a water conveyance pipeline from Kane
County to Washington County would restrict future land use along the pipeline right-ofway”.135
Comment
We disagree with the sufficiency of the study results that claim the conceptual No Lake
Powell Pipeline Alternatives would include loss of large areas of grazing land due to the fact
UBWR does not include any more agricultural rights in the alternatives. UBWR only claims
22,960 (AF) of agricultural rights converting to culinary and secondary use by 2060. Further,
UBWR fails to account for all the 87,000 (AF) of irrigation water rights that were in the County
in 1990. We also point out in our comments in Study Report No. 19 Water Needs Assessment all

134

Washington County Water Conservancy Water Conservation Plan 2010, see at : http://citizensfordixie.org/wpcontent/uploads/2011/11/WC-Plan-2010.pdf
135
PLP , Study Report p.4-4 (emphasis added).
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the secondary water that is available by 2060. Therefore, this conclusion has no basis in fact and
should be deleted from the PLP.
Section 6.11 Re-Purposing Potable Water Use
“The No Lake Powell Water Alternative would permanently eliminate residential
outdoor potable water use in Washington County, re-purposing the portion of potable
water used for residential outdoor watering to indoor potable use. Projections of future
water use through 2060 account for population growth, climate change (projected 6
percent reduction of Virgin River flows by 2050), water conservation (35 percent
reduction in per capita water use from 2000 to 2060), and a water planning reserve (10
percent) to avoid utilizing all available water supplies in meeting demands. Potable
water in Washington County is consumed for residential indoor and outdoor uses,
commercial uses, institutional uses, and industrial uses. These potable water uses would
total 130,245 acre-feet per year by 2052, which would be equal to the potable water
demand. Gradually eliminating residential outdoor potable water use starting in 2025
would provide the growing population with potable water for indoor use through 2045;
however, repurposing residential outdoor potable water use to indoor use would not
increase the water supply and would have to be accompanied by adding another water
supply to meet the growing demand. By 2045, all potable water would be used for indoor
purposes, including residential indoor, commercial, institutional and industrial use. Repurposing residential outdoor potable water use to indoor potable use would require
converting traditional residential outdoor landscapes and uses to desert landscapes
compatible with the local climate. Residential water users would be responsible for
converting their traditional outdoor landscapes to desert landscapes. Secondary water
use in Washington County, totaling 8,505 acre-feet per year, would continue because the
secondary water cannot be used for potable water without advanced treatment.136
Comment
UBWR continues the major error in the alternative analysis that outdoor water use would
be eliminated. We detailed the error in our previous comments. In a previous section it was only
17,219 ac ft. of outdoor water combined with RO treatment in this Alternative. This section on
Potable Water Use is lacking the cost and the amount of culinary water. UBWR needs to clarify
and the correct information and compare this to all Alternatives in cost and amount of water.
UBWR misinterpreted the results in the Study Report and varied from the specific requirement
of the approved Study Plan (Section 22.2.2) on (page 244). The Commission Staff should require
sufficient accurate information for the EIS.

136

PLP, Study Report, p. 6-1 (emphasis added).
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Analysis of Dust Suppression Water Demand for Construction of the Project
Comment
In the Project’s geology and soils resources study, it describes the extent of the excavated
volumes from trenches and tunnels to build the Project. The excavated volumes would be enough
to build a 2 lane road from Seattle to Miami, or a 4 ft. wide sidewalk around the Earth at the
Equator with the excavated, blasted soil and rocks from one of the most scenic landscapes in the
west.
The Project will have extensive excavation of soils to lay the pipeline in the ground. It is
more that than cement used to build Hoover Dam. For example, the US Bureau of Reclamation
described that 4.5 million cubic yards of concrete was used to build Hoover Dam. The excavated
volumes from trenches and tunnels needed to build the Project of 6 million cubic yard is
expected to be more than the total volume of concrete used to build Hoover Dam or the Panama
Canal (500,000 cubic yards). 137
Figure 17. Study Report 4, Table 3-14

Total Excavated
Volume from
trenches and tunnels
(cubic yards)

South Alignment

Highway Alignment

6,084,996

6,144,985

Southeast
Corner
5,575,108

Consequently water for dust suppression and where it will come from is an issue that
needs to be in the Study Report. The Project calls for the deep excavation and installation of an
underground pipeline to convey the water over hundreds of miles to southwest Utah. The
construction activities related to excavation and pipeline installation will take place in a hot dry
climate and is therefore likely to generate significant amounts of dust that will (unless mitigated)
adversely impact air quality. The traditional method for dust suppression for large-scale projects
such as this would be watering. The PLP does not provide adequate information regarding the
levels of dust generated by the construction phase of the Project, the impacts of such dust on air
quality, the amount of water needed to properly mitigate/avoid these dust-related impacts, the
source of such water for dust suppression (e.g., identification of groundwater and surface water
supplies), and the impacts on such sources of pumping/diversion. Similarly, the Study Reports
do not collect and analyze information related to dust suppression water demands for the
construction phase of the Project. Without this information, the EIS will not be able to evaluate
137

See at: http://www.usbr.gov/lc/hooverdam/educate/kidfacts.html
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the environmental effects of the dust suppression water demand or propose appropriate
alternatives and/or mitigation to reduce/avoid such effects.
Analysis of Resulting Development in Washington County and Kane County
Comment
As noted above, the primary purpose of the Project is to provide additional water supplies
to support future expansion of residential and commercial development in Washington County
and Kane County in the State of Utah. NEPA requires the environmental assessment of all
foreseeable direct and indirect effects resulting from a project. In this instance, the resulting
residential and commercial development in Washington and Kane Counties would be direct
and/or indirect effects of the construction and operation of the Project. As such, the NEPA
evaluation would need to include an assessment of the environmental effects of such
development (such as conversion/loss of agricultural/undeveloped lands, traffic and related air
quality impacts, and GHG emission increases). The scope of the Study Report does not include
assessment of these direct/indirect effects.
III.
SUMMARY
We ask the Commission Staff to require UBWR to implement Study Plan No.19 goals and
objectives, and tasks listed in the approved plan detailed in our comments. We also ask the
Commission to require UBWR to implement other study plan requirements omitted from the
Study Reports listed in our comments. We seriously question the viability of this project and if it
can be considered as a permanent water project residents can rely on. The requested information
is of high importance because it influences communities’ decisions to build a billion dollar
project. We request that Commission Staff modify the Study Reports consistent with our
recommendations to assure the accuracy of the information in the licensing record.
IV.
CONCLUSION
Based on our review of PLP and Revised Study Reports, it does not appear that the
UBWR has complied with the regulatory requirements for a preliminary licensing proposal or
the requirements of the approved Study Plans. The Coalition found in several instances that
UBWR did not adequately report vital environmental information required under the approved
Study Plans. In some cases critical data was misinterpreted in the PLP, while in others it was
completely omitted. We request that the Commission staff require UBWR to correct studies that
have not been conducted in accordance with the approved Study Plans.
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We thank the Commission Staff for considering these comments. We look forward to
working with UBWR and the Commission Staff in implementing this Integrated Licensing
Proceeding.

Dated: February 29, 2016
Respectfully submitted,

Jane Whalen
CITIZENS FOR DIXIE’S FUTURE
321 N. Mall Dr., B202
St. George, Utah 84790
email@citizensfordixie.org

John Weisheit
LIVING RIVERS – COLORADO RIVERKEEPER
Post Office Box 466
Moab, Utah 84532
John@livingrivers.org

Eric Balken
GLEN CANYON INSTITUTE
429 E. 100 S.
Salt lake City, Utah 84111
eric@glencanyon.org

Gary Wockner
SAVE THE COLORADO
Post Office Box 1066
Fort Collins, Colorado 80522
garg@savethecolorado.org
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Kelly Burke
GRAND CANYON WILDLANDS COUNCIL
316 E. Birch St.
Flagstaff, Arizona 86001
kelly@grandcanyonwildlands.org

Zachary Frankel
UTAH RIVERS COUNCIL
1055 E. 2100 S., Suite 204
Salt Lake City, Utah 84106
info@utahrivers.org

Dan Mayhew
UTAH CHAPTER SIERRA CLUB
423 W. 800 S., Suite, A 103
Salt Lake City, Utah 84101
dmayhew@comcast.net

Sandy Bahr
GRAND CANYON CHAPTER SIERRA CLUB
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Phoenix, Arizona 85003
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Fitch Affirms Washington County Water Gonservancy Dist's, UT
Water Revs at'AA'; Outlook Stable
December 18, 2015 01:40 PM Eastem Standard Time
SAN FRANCISCO-(BUSINESS WREFFitch RaUngs has affrmed the following Washington County Watsr Conservancy
Distict, UT (the district) obligation's at'AA':

-$46.7 million revenue bonds.
The Rating Outlook is Stable.
SECURITY
The bonds are payable from nel revenues ofthe districts combined water and hydroelecfic sysiem.
KEY RATING DRIVERS

DMERSE REVENUES AND SOLID CONTRACTS: The revenuo streams supporling water system operations are
diverse, including water servlce charges, property taxes and hydroelectric revenues. The contract includes certain stepup provlsions that protect against non-payment by one ofthe districfs eight wholesale cuslomers.
AMPLE WATER SUPPLY Approximably 55olo ofdistrictwater rights are allocated for sale under take or pay contracts

and a regional water sales agreement. The remaining rights will support future groMh. Minimum charges fom the
exisling salas are suftcient to support operations and debt costs.
STRONG WHOLESALE OPERATIONS AND PLANNING: The rating reflecb the predominanty wholesale water system's
strong management, siable operations, and multi-year fnancial and facilities planning.

RELIANCE UPON VARIABLE IMPACT FEES: The districts solid alFin debt servico coverage is reliant upon impact fees,
which have been relatively volatile. However, this is mitigated by the districfs still solid debt service coverage without the
fees and robust cash balances.
AFFORDABLE DEBT; MANAGEABLE CAPITAL PLAN: Debt levels are afiordable and cepital needs are manageable as
the district has adequate wabr sources, surplus system capacity, predominantly new infrastructrre, and fa@s no
regulatory issues. Very large long-term supply proiecb depending on growth will be financed with a mix ofwater
charges, impact fees, and bonowing.
STABILIZ|NG SERVICE AREA GROWTH: The service area's recenl hislory of rapid population, employment, and
assessad valuation growth has slowed somewhat giving the district addltional fexibility regarding long{erm capltal
projects.
RATING SENSITVMES

CONTINUED SOLID DSC: The Stable outlook refecB Fitch's expectation that the district will continue to maintain solid
d6bt sorvi@ coverage while carrying out a regionally significant long-lerm capital porfolio.

CREDIT PROFILE
The district is the primary provider of wholesale water in Washington County (general obligaton bonds rated 'ArA'; Stable
Ouuook). The county is located in the souttwest comer ofhe state bordering Nevada and Arizona wi$ a population of

about 150,000. The county is home to a large number of retirees and second homes and its economy is dominatsd by
retail, tourism and distribution operations. The county's location along the l-15 freeway makes it an attractive location for
distsibution facilities.
STABLE WHOLESALE AGREEMENTS AND DIVERSE REVENUES
The majority ofdistricl water system revenues are generated by a regional water sales agreemsnt with eight of its
wholesale water customers. The regional water sales agreement provides revenues fiom a water availability charge (a
one-time impact fee imposed on new developments), a monthly water development surcharge applied to all existing
equjvalent residential units, and a wholesale delivery charge based on the number of units of water delivered to each
municipality. ln lhe event that a municipaliV fails to make a delivery charge payment, lhe other municipalities would be
required to make up the difierence (up to 25% over their additional contracted amount).
Further revenue diversity is provided by the districts mvenant to levy and collect as much of the ad valorem tax of 0.001
per $1 .oo of all taxable assessed valuation as required to pay op6ration and maintenance (O&M) costs. While the
receipts from such taxes are nol pledged to the revenue bonds, they are available for revenue bond debt service. Tax

collections in fiscal 2014 totaled $10.2 million, as compared to system operating and general fund expenditures of$7.7
million (net of depreciation).
The district owns and operates the Quail Creek Hydroelectric Plant and the Pah Tempe Hydroelectric Plant. All elecficity
generabd by the plants is sold tc the Dixie Escalante Rural Electric Association and Hurricane City under a contract

expiring in 2019. Power sales generated aboul 7.9% of total proprietary fund operating revenues in fiscal 2014. The
district does not have any hydroelectric debt outstanding.
STRONG SUPPLY AND STABILIZNG SERVICE AREA
The district provides water on a wholesale basis to lhe county's main municipalities, including Si. George (water revenue
bonds rated A+':Stable Oudook), Washington, lvins, Hurricane, La Verkin, Toquerville, Leeds and Santa Clara, as well as
retail services to small communities and unincorporated areas. The county's previously rapid growth has slowed to a
more manageable pace in recent years.

About 287o oflhe disficts 32,000 acre feet (af) per year of water sources is surplus and will be used to serve future
growth and another 13,900 af will come online in the next few years. The districfs typical peak summer demand is 37
million gallons perday (mgd), though usage declined lastyeardue lo wetweather, and winterdemand is 6-7 mgd
compared with capacity of 60 mgd. The district is operating a groundwater recharge program that cunently provides
access to 100,000 afof stored water and will ultimately provide up to 300,000 ai
SOLID COVERAGE, LIQUIDITY

Financial metrics have been consistenty strong, with average all-in DSC, including general fund operations and debt
service, at 3.6x over the fve years ending fiscal 2014. Fiscal 2014 year-end coverage was 4.0x, or 2.3x less impact fees.
lmpactfees are variable, ranging ftom $3.4 million in fiscal 2010 to a high of$10.1 million in fiscal 2013. The district
forecasts similar DSC overthe next three years based on reasonable assumptions.
The district uses a pooled cash approach, and as such total unresficted cash stood at $53 million at fscal year-end

2014. This does not include an additional $8-8 million restricted for rate siabilization and $6.3 million restricted for
renewal and replacement. The district's practice is to build cash reserves in the capital projects fund, as it plans to fund
futJre capital projects primarily trom impact fees and water development surcharges.
MANAGEABLE CAPITAL PLAN
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The districfs noar-term capital needs are managoabls due to its use of impact fees to cover infrastructure costs and ib
surplus capacity. Although revenues fom impact fees declined during the recession, lhey have since tripled. The five-

year capiial plan totals $'196 million. Spending includes ths $4.6 million Quail Creek water treatmont plant expansion,
$32.5 million Quail Creek ozone addiiion, $14.5 million Sand Hollow well developmentand pipeline, and $33.4 million
Ash Creek pipeline project expected to generate an additional 6,000 af ofwater per year The mosl costly pro.iect in the
five-year period is the Sand Hollow Arsenic water treatment plant at $95.6 million in fiscal 2017. Some ofthe project start
dates in the 1o-year CIP are flexible, including the $90 million Wamer Valley Reservoir, which will have storage capacity
of 55,000 af. The bulk ofthe spending on the poect has been pushed out to begin in 2023 from 2017. The district does
not expect any additional borrowing in the next five years, but does anticipate some borrowing within 10 years
depending on growth.
The districfs 30-year capital plan, last updated in 2006 and curren0y being updated, contains about $853 million in
projects that are contingent upon population growth. This includes a portion of tho cost of the Lake Powell pipeline, a
state project expected to uliimately provide approximately 80,000 afadditional supply ftom the Colorado River. The

disuicts portion of the cost is estimated at over $900 million.
Additional anformalion is available at
ln addition to the sources of informaton id6ntifed in Fitch's Revenue-Supported Rating Criteria, lhis action was
additionally informed by information from Creditsmpe.

Applicable Criteria
Revenue-Supported Rating Criteria (pub. l6 Jun 2014)
https:/ flww.ftchratings.com/creditdesureoorb/reoort frame.cftn?rpt id=750012
U.S. Water and Sewer Revenue Bond Rating Criteria (pub. 03 Sep 2015)
https://www-fi tch ratinos.com/creditdesUreoorts/reoort frame.cftn?rot id=869223

Additional Disclosures
Dodd-Frank Rating lnformation Disclosure Form
https:/ ,vww.fitchratinos.com/credidesk/prBss releases/contenuridf frame.cftn?pr id=997073

Solicitation Stiatus
https://www.fitchratinos.com/ows/en/disclosure/solicitration?or id=997073
Endorsement Policy
https:/lwww-fitchmtinos-comrso/creditdesk/PolicvReoulation,fuces?conlexF2&detail=31
ALL FITCH CREDIT RATINGS ARE SUBJECT TO CERIAIN LIMITATIONS AND DISCLAIMERS. PLEASE READ THESE
LIMITATIONS AND DISCLAIMERS BY FOLLOWNG THIS LINK:
lN ADDITION, RATING OEFINITIONS AND THE
HTTP://FITCHRATINGS.COI\4/UNDERSTANDINGCREDITRATINGS.
TERMS OF USE OF SUCH RATINGS ARE AVAILABLE ON THE AGENCY'S PUBLIC WEBSITE
WWW.FITCHRATINGS.COM"
SITE

PUBLISHED RATINGS. CRITERIA ANO METHODOLOGIES ARE AVAILABLE FROM THIS

AIALL TIMES. FITCH'S CODE

OF CONDUCT, CONFIDENTIAL|ry, CONFLICTS OF INTERESI AFFILIATE

FIREWALL, COMPLIANCE AND OTHER RELEVANT POLICIES AND PROCEDURES ARE ALSO AVAILABLE FROM
THE 'COOE OF CONDUC'I'SECTION OF THIS SITE. FITCH MAY HAVE PROVIOED ANOTHER PERMISSIBLE
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United States Department of the Interior
BUREAU OF RECLAMATION
Upper Colorado Regional Office
125 South S..ate Street, Room 6107
Salt Lake City, Utah 84138-1147

UC-400
WRT-4.03

MAR 3 0 2007

Mr. Don Ostler
Ex.ecuti~e 'Director
Upper Colorado Rivet ~mmission
355 South 400 East
Salt Lake City, UT 84111

Subjeet: W8I.er Marketing From Flaming Gorge Reservoir
Dear Mr. Ostier:

The Bureau of Reclamation has bee« approached with s request to market ',Vater from Fl.aming Gorge
Reservoir. We understand the project proponent has con'Cacted the Uppor Colorado Ri-ver Commission
an<i intends to provide a briefing on the details of the project. Reclamation has completed a.n analysis of
the amount of water that may be available for diverSion and contracting from Flaming Gorge Reservoir.
The analysis presumes that Wyoming, Colorado, and Utab wilJ continue to develop thei( water supplies,
continued compliance with the flow reconunondations adopted in lhe 2006 Flaming Gorge Environmental
Impa.Ct S~tement and Reoord of Decision, and continued use of the active storage pool. which protects

the power pool.
A certain degroe of uncertainty always surrounds yield studie$. This analysis used au unusually long and
accurate historic record. The rnodeliug was also at a relatively high level of detail. The water supply may
be furtb'er t"educed or impacted by lhe outcomes of the future National Environmental .,olicy Act and
Endangered Species Act processes associated with this project, and all water S'Jpply numbers should be
c6osidered preliminary until that process is completed. As one would expect. there is a degree of
uncertainty beyond the origina140-year term of the water servic~ contract. The potential contract for this
water would reflect this uncertainty and the need for reevaluation at the time of contract renewal.

Our total estimated amount of water available from Flaming Gorge for the next 40 years i8 relatively
srnaH at 165,000 aqo--feet per year. Please find enclosed our draft analysis for your review and comment.
Mr. Dave Tru~man, Manager of the ResourceS' Management Division. is available at 80 1·524-3759, if
you have questions or would prefer a briefing.
Sincerely,

RickL. Gold
Regional Director

Enotosure
cc: See next page.
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2
cc: Mr Rick Clayton

Bureau of Reclamation
125 South State Street, Room 6107
Salt Lake City, UT 84138-1147
Mr. Jeff Fassett. P.E.
HDR Engineering, Inc.
170 Carey Ave., Suite 612
Cheyenne. WY 82001
(w/encllo each)
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D:ra(t
Flaming Gol"ge
Water Availability Analysis
March 19, 2007

Bsckgroond

A private party has approached the Bureau of Reclamation with a request to purchase water from Flammg
Gorge Reservoir•. The project proponent would like ro know bow much water mi~ht be available for
contracting and the potential teems of a oontract (costs). Tb~ proponent plans on privately funding a
pip~line from Flaming Gorge the front range of Colorado. R:eclam.ation would potrotially enter into
negotiations on the tenns ofa contracr and then later execute a water service contract after environmental
compliance is completed.

to

It is expected tha.l the Upper Basin Statos, acting through the Upper ColoracJo River Commission, would
approve charging the water to the state in which it is beneficially used, as provided in the Upper Colorado
River Basin Compact. Each state has tho responsibility to assure that their cumulative use does not
exceed their individua.l oompact allocation. Historically each state has used the Basin yield from the
Hydrologic Oetermina.ti.on to calctllatc their respective allocations. Such tabulations are maintained by
the Upper Colorado River Coriunission and used by Reclamation in its modeling studies. There is
sufficient unused allocation that the proposed use would be well within each state's all<:>eation.

In order for Reclamation to have a. better understanding ofwbat volume of water might be available in the
future for such a diversion, a RiverWare computer model was developed to study ll range paramt:ter.!.
This repDrt describes the resuli of this modeling_ Because of the nature' of future National Environmental
Policy Act (NEPA) compliance, all conclusions about the potential bounds of water supply are
preliminary and subject to environmental compliance.

of

Water availabie for potential contracting is a mass balance of SUpply, reServoir ston!ge, and demands
(both upstream and.downstream). Water supplies originate primarily in Wyoming. and future upstream
t.tSeS in Wyoming are expected to reduce inflows and supply as develop men£ continues under their
compact allocation. Demands from storage include R~rd of Decision (ROD) flow requirements
recently adopted. in the flaming Gorge Envirownental Impact Statement (EIS). ROD tlows and
particularly the ROD basefl_ows make a significant demand on storage and dramatically reduce the
potential amount of water available for marketing from the reservoir. Storage is impacted by
sedimentation and limited to rh.e active pool in this analysis. While it is not required to protect the
minimum pow~r pool. Jt is assumed that Reclamation will continue that operational practice in this

modelin·g wort.

Water A~llabiUty

This model run ovaluates the potential water availab~ for the initial tenn of a 40-year water service
contnct.
Assumptions
As of December of 2006, modeling of the proposed diversion bad evolved ro the following getteral
modeling assumptions·.
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•

Study Period (42 yeats)- The study period was for42 years from Janual)' 2008 to December 2049
using historic narural inflow ·hydrology for the period from 1922 to 2005 as input Bighty-tbree
independent inflow trac~ were created using Ind~x Sequential Method and routed throug~ the modeL
This period represents the 'initial term of a potential water selVice contract. Past inflows are only an
indicator of what might happen in the furore. The water supply may vary from the historic record.

•

Future Depletions - Future Depletion schedules in Wyoming, Colorado. and Utah aU match current
Colorado River Simulation System schedules. It should be noted that Wyoming's future water
development directly i~ts the water supply of Flaming Gorge.

•

ROD Flows - All ROD spring and base flow ~bjectives are met at ihe specified long..term frequencies
described in the ROD. ROD flows significantly reduce the availability of water that might be
contracted from lhe reservoir.

•

Rei~ Capacities -

Release limitations due to reservoir elevati<m constraints were assUmed as

follows:
Elevation Ran~
6015' .and above
. 6000' to 6015
sns· .to 6000
5908 . to 5925
5908' and below1
•

Maximum Release Capacity
12,600 to 28.600 cfs

8,600 cfs.
7,900 .cfs

6,900 ofs
3,700 cfs (no powerplant)

Continuous Diversion- A contin.uotis (st~y) divorsion was modeled begirming in January of.2008
and ending at the termination of the run in December of2049. No phase in ~iod for this diversion
was modeled.

Results
The model output indi~ted that a continuous diversion of 165,000 acre-feet per year could physically be
diverted from Flaming Gorge Re:selVoir during the t~eriod from 2008 to 2049 without imposing a
significant risk that the powerplant would have t<l go offline due to insufficient water in the resetvoir
during thb period. All 83 traces of inflow hydrology maintained reservoir elevations above S908 feet
above sea level for the duration ofthe model run with one minor exceptk>n in the critical trace where a.
single mondl.ly·elevation fell ro 5907.3 feet tor a single month. The minimum power pool elevation of
5908 feet above sea level includes 40 feet of water cover over the midpoint of~e lowest penstock intake.
It was assumed that son;e opera.tional adjustrn.ents would allow the powerplant to operate slightly below
the 5908 foot elevatiOn and, therefore, .no adjustment to the divo~ion was studied beyond this point. AU
ESA and other ROD flows were maintained.

This elevation was considered the allowable> limit of operation of the powerplaDt. This ~(evation is 40 feet a.bo~o
the midline or the lowest penstoc'.< intake ofche selec(ive withdrawn! device It may be possible to operate
somewh-al below this level with some modification to powerplant operatiOn.. Pol' the rru)rleling. it was assumed that
the elevation should not fall below this elevation to be acceptable; however, thi5 was not ooll9idered to be a hard and
1

fast rule.

SCANNED A(

6504

The Risk of Curtailment
under the Colorado River Compact

Anne Castle
Getches-Wilkinson Center for Natural Resources, Energy, and the Environment
University of Colorado Law School
John Fleck
Water Resources Program
University of New Mexico
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INTRODUCTION
When we buy a life insurance policy, we calculate the odds that we’ll need it, even if
subconsciously. How’s my health? What happens to my family if I’m not around? How
dangerous is my job? The risk we perceive determines how big a policy we want and how much
we’re willing to pay. But these are uncomfortable questions we’d rather not think about, and
tend to avoid.
When considering the future of the Upper Basin of the Colorado River, we need to do the same
thing, even though the answers reveal unpleasant realities. If we do nothing and the water
runs short, will we get the water we need? What are the risks that we won’t? What can we do
to mitigate the risk? An objective risk assessment is needed so we can make good decisions
about the right amount of insurance to insure against catastrophic loss.
The options proposed to date range from impossible and pricey dreams of redirecting water
from distant rivers to soldiering forward with little change in operation. The most realistic
options include:
● A pool of water in Lake Powell that will help protect water uses in Colorado and the
other Upper Basin states if river flows aren’t sufficient to fulfill Lower Basin obligations.
● A “grand bargain” between the Upper and Lower Basin states with compromises on
crucial unresolved legal questions that threaten their respective basin supplies in
exchange for greater certainty about rights and responsibilities.
● A path to a more sustainable water balance where each basin operates within its
hydrological means and manages risk in the manner it deems most appropriate.
Now is the time to think about our risks, and our insurance options. Over the next six years,
negotiators for the seven Colorado River basin states will be discussing the rules for future river
management, replacing the current regime that expires in 2026. This process gives us the
opportunity, and the duty, to consider how to sustainably manage a finite water resource in the
face of volatile supplies, aridification, and over-allocation, and figure out what kind of insurance
policy we should buy.
We have dire forecasts; we have critical needs. Reconciling those competing dynamics is the
primary challenge for decision-makers. The intensity of the response embodied in any new
management procedures for the Colorado River should be founded on the best collective
judgment about both the degree of risk of insufficient water and the magnitude of the
consequences if supplies run low.
Our knowledge of the risks and consequences is growing, both in volume and in bleakness.
Current forecasts project significantly lower flows in the Colorado River Basin. Respected
climate scientists have conservatively estimated declines in river flows of 20% by the middle of
the 21st century and 35% by the end of the century, as compared to 20th century flows. They
cite support for losses of even greater, and astonishingly dismal, volumes. No one knows
4
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precisely what the future will hold, but these and other dire projections require that water
managers be armed with contingency plans for a range of possibilities.
The evaluation of the risk that use of Colorado River water will be impacted (both existing and
new uses) and the magnitude of the consequences will be different for each Colorado River
Basin state and major water user. The report that follows focuses on the risk that Colorado
River water users within the state of Colorado will have their water use curtailed, or cut off
entirely, as a result of downstream obligations under the Law of the River.1 The goal is both to
inform discussions about future operating principles for river management and to provide a
basis for determining how aggressive Colorado and the other Upper Basin states should be in
fending off potential curtailment. These questions are, at their core, an inquiry into whether
we need an insurance policy, how big it should be, and how much we’re willing to pay for it.
The 1922 Colorado River Compact – the original governing structure for the Law of the River –
has been in place for almost one hundred years. While its allocation provisions continue to
underpin annual operations and water deliveries to this day, the enforcement mechanisms that
provide for reductions in water use in the Upper Basin states have never been triggered. As a
result, no one knows exactly how enforcement would be implemented in practice. But the
impacts of continued development of water within the Basin, the reduced flows experienced
over the past two decades, and the substantial uncertainties surrounding the expected volume
of future water supplies have combined to cause the specter of water shortage to loom much
more prominently in the evaluation of reliability of Colorado River water rights.
This report wrestles with the risks of curtailment to Colorado River-sourced water rights within
the state of Colorado. It outlines the major provisions of the Law of the River that contribute to
the risk of curtailment. Key current measurements of water use and river flows are described,
together with the most recent projections of future hydrology within the Colorado River Basin
and the impact of that hydrology on vital features of the system. A description of recent
developments designed to bring the system into better balance is included, together with the
likely administration of water rights within the State of Colorado should it be necessary to
impose curtailment in order to comply with the Law of the River.
We conclude that:
● absent action, the risk of shortage that could force curtailment to water users in
Colorado and elsewhere in the Upper Colorado River Basin is real and substantial
● there are options for Law of the River compromises that could reduce this risk
● the development of a demand management program now has the potential to lessen
the potentially devastating risks of forced curtailment of Colorado River water use in the
future
1

The term “Law of the River” refers to the amalgamation of statutes, treaties, court decisions, agreements, and
operational documents that apportion the water and regulate the use and management of the Colorado River
among the seven basin states and Mexico.

5
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LEGAL FRAMEWORK
1922 Colorado River Compact, Mexican Treaty, and Boulder Canyon Project Act
The largest risk for the Upper Basin stems from a decision made in 1922 that appears to place
much of the burden of Colorado River shortages on the Upper Basin states. Presuming the river
was capable of providing far more water than we now know that it has, the framers of the
Colorado River Compact a century ago wrote water-sharing provisions that place a
disproportionate burden on the Upper Basin during times of low flows. In the world in which
they thought they lived, the River would produce a substantial surplus beyond what they were
allocating - enough water to meet everyone’s contemplated needs, with a surplus for future
growth. They failed to see the risk posed by the bargains they made should they be wrong,
made no accommodation for an equitable sharing of shortages, and wrote the rules in a way
that allocated the burden of future uncertainty to the Upper Basin.2
The origins of this misstep date to the early 1920s, when Congress and the Department of the
Interior were contemplating water projects along the lower Colorado River, including what
became Hoover Dam. This activity awakened the concerns of the states in the upper part of the
river system that the “additional waters made available by the storage and canal projects might
be gobbled up in perpetuity by faster growing lower basin areas, particularly California, before
the upper States could appropriate what they believed to be their fair share.”3 To avoid
litigation and further conflict, the seven Colorado River Basin States (Arizona, California,
Colorado, Nevada, New Mexico, Utah, and Wyoming) requested and received Congressional
authorization for the negotiation of and entry into an agreement to equitably apportion the
water supply. Pursuant to this authorization, representatives of the seven Basin States reached
an agreement on November 24, 1922, known as the Colorado River Compact (1922 Compact).4
The 1922 Compact allocated the waters in the river system by apportioning 7,500,000 acre feet
(7.5 million acre feet or MAF) to the Upper Basin5 and the same amount to the Lower Basin.6
The dividing line between the Upper and Lower Basins is Lee Ferry, a point on the river in

2

Eric Kuhn and John Fleck, Science be Dammed: How Ignoring Inconvenient Science Drained the Colorado River,
University of Arizona Press, Tucson (2019).
3
Arizona v. California, 373 U.S. 546, 555 (1963).
4
Id. at 554-57.
5
“The term ‘Upper Basin’ means those parts of the States of Arizona, Colorado, New Mexico, Utah and Wyoming
within and from which waters naturally drain into the Colorado River System above Lee Ferry, and also all parts of
said States located without the drainage area of the Colorado River System which are now or shall hereafter be
beneficially served by waters diverted from the System above Lee Ferry.” Colorado River Compact (1922)
(hereinafter, “1922 Compact”) Article II(f).
6
1922 Compact Article III(a). Article III(b) of the 1922 Compact also gives the Lower Basin the right to increase its
use by another one million acre feet, a provision frequently interpreted by Arizona and the Upper Division states to
refer to use of water from the Gila River. See Eric Kuhn and John Fleck, The Upper Basin, Lower Basin, and Mexico:
Coexisting on the Post-2026 Colorado River, Working Paper 2019-2, p. 11, available at
http://www.inkstain.net/fleck/wp-content/uploads/2019-06-09_SBDWP_2019-02.pdf.

6
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northern Arizona, one mile below the confluence with the Paria River and approximately fifteen
miles below Glen Canyon Dam and Lake Powell.7
Recognizing that the volatile nature of the river did not allow reliance on a predictable amount
of flow from year to year, the framers of the 1922 Compact included a provision that, as
commonly interpreted, allocates the risk of a shortage in flows to the Upper Division states.8
Article III(d) of the 1922 Compact provides that “the States of the Upper Division will not cause
flow of the river at Lee Ferry to be depleted below an aggregate of 75,000,000 acre feet for any
period of ten consecutive years.”9 The Compact drafters, acknowledging that an obligation to
deliver a portion of the flows of the river to Mexico might be negotiated in the future, further
provided that any such delivery to Mexico would first be met from surplus waters and that onehalf of any remaining deficiency would be delivered by the Upper Division states at Lee Ferry.10
Such an obligation was imposed in 1944 with the ratification of a treaty with Mexico requiring
delivery of 1.5 million acre feet in normal years at the border.11 But “surplus,” as used in the
1922 Compact in connection with the Mexican commitment, has never been defined, creating
significant legal uncertainty about the Upper Basin’s obligation under the treaty.12
The ten-year running average provision in Article III(d) (sometimes referred to as the “75/10”
provision) is the underpinning of the risk to Upper Division state water rights from enforcement
of the 1922 Compact, including those in Colorado. There is an ongoing debate as to whether
the 1922 Compact imposes an affirmative obligation on the Upper Division states to deliver 75
MAF over any consecutive ten-year period, or rather that it requires only that the Upper
Division states not deplete the flows of the river by human activities beyond that amount.13
The “non-depletion” theory could mean that if climate change or normal volatility makes less
than 16.5 MAF available in the system (7.5 MAF for the Upper Basin, 7.5 MAF for the Lower
Basin, and 1.5 MAF for Mexico), so long as the Upper Division states are collectively depleting
7

1922 Compact Article II(e), II(f), and II(g); see also https://www.usbr.gov/projects/index.php?id=144. Lee Ferry is
frequently referred to as “Lees Ferry.”
The term ‘States of the Upper Division’ means the States of Colorado, New Mexico, Utah and Wyoming.” 1922
Compact Article II(c). While the terms “Upper Basin” and “Upper Division” are frequently used interchangeably,
they are defined differently in the 1922 Compact, with the Upper Basin representing the geographical extent of the
river basin above Lee Ferry, which includes a part of Arizona plus areas that are served by water diverted in that
part of the basin, and the Upper Division including only the four above-mentioned states. Articles II(c) and II(f).
This report will use the term “Upper Division states” to refer to the states themselves, consistently with the usage
in the 1922 Compact.
9
Id. Article III(d).
10
Id. Article III(c).
11
Treaty Between the United States of America and Mexico, Utilization of the Waters of the Colorado and Tijuana
Rivers and the Rio Grande, 1944, Article 10(a). The Treaty also provides for deliveries up to 1.7 MAF in any year
that a surplus exists in excess of the amount necessary to supply uses in the U.S. Article 10(b).
12
See Eric Kuhn and John Fleck, supra note 6.
13
See e.g., Does the Upper Basin have a Delivery Obligation or an Obligation Not to Deplete the Flow of the
Colorado River at Lee Ferry?, Colorado River Governance Initiative (2012), available at
http://www.waterpolicy.info/wp-content/uploads/2015/09/Delivery-Obligation-memo.pdf; John U. Carlson and A.
E. Boles, Contrary Views of the Law of the Colorado River: An Examination of Rivalries Between the Upper and
Lower Basins, Rocky Mountain Mineral Law Institute 32, no. 21 (1986).
8
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less than 7.5 MAF, they are not obligated to reduce their uses to ensure that the ten-year
average of 75 MAF is provided to the Lower Basin. This position is, however, at least somewhat
undermined by provisions in the 1948 Upper Colorado River Basin Compact, as discussed
below. If the 1922 Compact creates the obligation to “deliver” 75 MAF over ten years, then the
full impact of reductions in runoff caused by climate change could fall on the Upper Division
states.
The 1922 Compact provided that it would become effective after approval by the legislatures of
each of the seven signatory states and by the U.S. Congress.14 It was approved by the U.S.
Congress in the Boulder Canyon Project Act on December 21, 1928. This Act also waived the
requirement for ratification by seven state legislatures and provided instead that the 1922
Compact would become effective when the State of California and at least five of the other
States approved it.15 The Boulder Canyon Project Act became effective on June 25, 1929 after
six states, including California, ratified the 1922 Compact.16
The 1922 Compact provides that “present perfected rights,” meaning those that predate the
Compact, are unimpaired by its provisions.17 It is unsettled as to whether such rights are those
that have priority dates earlier than the date of the execution of the 1922 Compact, November
24, 1922, or, alternatively, earlier than the date the 1922 Compact became effective based on
its congressional approval, June 25, 1929.18 The term “post-Compact” is used in this report to
refer to water rights junior to the critical date, whichever it is.
1948 Upper Colorado River Basin Compact
The 1948 Upper Colorado River Basin Compact19 (Upper Basin Compact), negotiated to sort out
water sharing among Wyoming, Utah, New Mexico, and Colorado, magnifies risks created by
uncertainties in the 1922 Colorado River Compact in two ways. First, it appears to lock in the
14

1922 Compact Article XI.
Boulder Canyon Project Act, 43 U.S.C. §§ 617L(a) (1929).
16
Arizona v. California, 373 U.S. at 561-62.
17
1922 Compact Article VIII.
18
See Eric Kuhn, Risk Management Strategies for the Upper Colorado River Basin, 2012, pp. 7-10, available at
https://www.coloradoriverdistrict.org/wpcontent/uploads/2014/11/Kuhn_on_Risk_Mgt_Strategies_of_the_UCRB.pdf. The Special Master’s report in
Arizona v. California, supra note 3, unequivocally determines that the operative date is June 25, 1929, the effective
date of the 1922 Compact. Special Master Report, Simon H. Rifkind, Arizona v. California, U.S. Supreme Court, Dec.
5, 1960, at n. 20. Rifkind’s report also finds that “present perfected rights” include only the portion of a staterecognized right that was actually diverted and placed to beneficial use prior to June 25, 1929. Thus, the portion of
a decreed right not yet in use as of that date would not be protected. Special Master Report at 306-09. The U.S.
Supreme Court opinion implies without holding that the operative date for present perfected rights is June 25,
1929, and does not address the extent of the protection for state-recognized rights. Arizona v. California, 373 U.S.
at 600. Both the Special Master and the U.S. Supreme Court were interpreting the 1928 Boulder Canyon Project
Act and not specifically the 1922 Compact and the decisions are not binding on the Upper Division states as they
were not parties to the U.S. Supreme Court action.
19
Upper Colorado River Basin Compact (1948), see An Act to grant the consent of the United States to the Upper
Colorado River Basin Compact, Act of April 6, 1949 (63 Stat. 31).
15
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interpretation that the Upper Basin could be forced to bear the brunt of the impacts of climate
change. Second, in an apparent effort to enforce the allocations made among the Upper
Division states, it obliquely imposes a draconian curtailment punishment for completely
permissible uses of water prior to curtailment.
The Upper Basin Compact apportions the Upper Basin portion of the 1922 Compact allocation
as follows:
State of Arizona

50,000 acre feet

After the deduction of Arizona’s use of water, not exceeding 50,000 acre feet, the
remainder is split as follows:
State of Colorado
State of New Mexico
State of Utah
State of Wyoming

51.75%
11.25%
23.00%
14.00%20

The Upper Basin Compact further states that curtailment of the use of water by the States of
the Upper Division may be necessary to comply with the 75/10 provision of the 1922 Compact.
This required curtailment is what is often referred to as a “Compact call” or, as we will refer to
it here, a “Compact curtailment.”21 In a departure from the 1922 Compact, which created no
governance entity to administer its terms, the Upper Basin Compact established the Upper
Colorado River Commission (UCRC), which, among other powers, has the authority to make
findings about the necessity for and extent of curtailment of water use to comply with Compact
obligations.22
The use of percentages, rather than specific volumetric amounts, to allocate the majority of the
Upper Basin allocation from the 1922 Compact and the numerous references to potential
“curtailment” in the Upper Division states suggest that the framers of the Upper Basin Compact
viewed the 75/10 provision as something more than a non-depletion requirement, namely an
obligation that the Upper Division states ensure that 75 MAF pass Lee Ferry over any
consecutive ten-year period. While not conclusive as to the ultimate interpretation of the
Upper Division obligation under the 1922 Compact, these provisions in the Upper Basin
Compact create the risk that post-Compact water rights in the Upper Division states including
Colorado could be subject to curtailment to produce flows of 75 MAF at Lee Ferry over ten
years.
20

Upper Basin Compact Article III(a).
While the term “Compact call” is in common usage in Colorado and throughout the Upper Basin, this type of
“call” would be different from a call placed by a senior appropriator within the state of Colorado to curtail the
diversions of an upstream junior appropriator under the prior appropriation system. See Alamosa-La Jara Water
Protective Ass’n v. Gould, 674 P.2d 914, 922-24 (Colo. 1984). Accordingly, the term “Compact curtailment” is used
in this report.
22
Upper Basin Compact, Articles IV and VIII(d)(8).
21
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The Upper Basin Compact also contains a provision that has earned the disparaging nickname
“penalty box,” addressing the comparative use of the Upper Basin water allocation among the
Upper Division states. Article IV(b) provides:
If any State or States of the Upper Division, in the ten years immediately preceding the
water year in which curtailment is necessary, shall have consumptively used more water
than it was or they were, as the case may be, entitled to use under the apportionment
made by Article III of this Compact [containing the percentage allocations to the Upper
Division states], such State or States shall be required to supply at Lee Ferry a quantity
of water equal to its, or the aggregate of their, overdraft or the proportionate part of
such overdraft, as may be necessary to assure compliance with Article III of the Colorado
River Compact, before demand is made on any other State of the Upper Division.23
While not a model of clarity, the penalty box provision could be construed to mean that if, for
example, Colorado has used more than 51.75% of the overall consumptive use of Colorado
River water by the Upper Division states and the other Upper Division states are within their
percentage allocations, Colorado water users could be subject to curtailment to the full extent
of the overage from the previous ten years before water uses in any other Upper Division state
are affected. This provision has the potential to impose an extremely severe post hoc burden
on an affected state for use of water that was perfectly legal and proper in the preceding
years.24
Neither the general curtailment nor the penalty box provisions of the Upper Basin Compact has
been triggered to date.
Colorado River Storage Project Act of 1956
Recognizing that the volatility of Colorado River flows could make the Lee Ferry obligation of
the Upper Division states difficult to meet while at the same time allowing those states to serve
their anticipated growth, Congress authorized a series of dams and reservoirs on the upper
river. The purposes of the 1956 Colorado River Storage Project Act (CRSPA) included
“regulating the flow of the Colorado River, storing water for beneficial consumptive use, making
it possible for the States of the Upper Basin to utilize, consistently with the provisions of the
Colorado River Compact, the apportionments made to and among them in the Colorado River
Compact and the Upper Colorado River Basin Compact.”25 The primary authorized projects are
Curecanti (now Aspinall), Glen Canyon, Navajo, and Flaming Gorge.26 The reservoirs created
would allow storage of Upper Basin flows in wetter years that could then be used to satisfy the
1922 Compact obligation when flows were low. All of the primary projects have been
23

Id. Article IV(b).
See information on 2009-2018 use by Colorado, infra notes 73 and 74 and accompanying text.
Colorado River Storage Project Act, 1956, 43 U.S. Code 620, § 1.
26
Id.
24
25
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constructed and Lake Powell, created by Glen Canyon Dam, serves as the primary water savings
account for the Upper Basin.
Arizona v. California - The Supreme Court Weighs In
Instigated in 1952 by a complaint filed by Arizona under the US Supreme Court’s original
jurisdiction to hear disputes between states, a decision was finally rendered in 1963 that
provided additional detail on the elements of the Law of the River. The Court’s decision
determined the division of the 7.5 MAF allocated to the Lower Division states (2.8 MAF to
Arizona; 4.4 MAF to California; and 0.3 MAF to Nevada).27 It also found that the use of the
tributaries to the mainstem of the Colorado River does not count against those allocations.28
The decisions reached in Arizona v. California were based solely on the Boulder Canyon Project
Act, not the 1922 Compact,29 so the meaning of the various Compact provisions have not been
interpreted. Also, interestingly, because the Upper Division states were not parties to the
Supreme Court proceeding, they are not bound by the decision.
Colorado River Basin Project Act of 1968 and the Long-Range Operating Criteria
The 1968 Colorado River Basin Project Act30 (1968 Act), the final major piece of Colorado River
development legislation, added two elements to Colorado River water management that are
important to understanding risks in Colorado and the rest of the Upper Basin going forward.
First, it authorized the infrastructure to support a substantial increase in Lower Basin use by
enabling the construction of the Central Arizona Project to bring Colorado River water to the
Phoenix and Tucson valleys and the farming areas around them, facilitating the diversion of
water allotted to Arizona by the Supreme Court in Arizona v. California.31 Second, it created a
new operational framework for the river by directing the Secretary of the Interior to propose
criteria for the operation of the federal reservoirs, and specifically for the releases from the
Upper Basin reservoirs including Lake Powell. The order of priority of such releases was
specified, which included balancing the amount of water stored in Lake Mead and Lake
Powell.32
Originally adopted in 1970 and updated in 2005, the Long-Range Operating Criteria, or LROC,
fulfill this directive.33 The LROC describe how releases from Lake Powell and other Upper Basin
reservoirs will be determined, listing the various factors that will be considered. The LROC
address the balancing of the contents of Lake Powell and Lake Mead and the manner in which
Lake Mead will be operated, including the declaration of a shortage in the Lower Basin when
insufficient mainstream water is available to satisfy annual consumptive use requirements of
27

Arizona v. California, 373 U.S. 546, 567-71 (1963). See also, Arizona v. California, Decree, 376 U.S. 340 (1964).
373 U.S. at 572-75.
29
Id. at 565-67.
30
Colorado River Basin Project Act, 1968, P.L. 90-537, § 102(a).
31
1968 Act Title III.
32
1968 Act § 602(a).
33
Long-Range Operating Criteria, 70 Fed. Reg. 15873.
28
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7,500,000 acre feet. The LROC state an objective of maintaining a minimum annual release of
8.23 MAF from Lake Powell.34 This number derives from the apportionment of water to the
Lower Basin of 7.5 MAF, plus one-half of the 1.5 MAF obligation to Mexico, or 0.75 MAF, minus
20,000 acre feet assumed to be provided on an average annual basis by the Paria River, which is
within the Upper Basin but below Glen Canyon Dam and above Lee Ferry.
Interim Surplus Guidelines and the Quantification Settlement Agreement
From 1964 to 2001, California diverted an average of 5.1 MAF per year from the Colorado
River.35 It was able to do so because Arizona and Nevada were not utilizing the full amount of
their allocations. But that landscape began to change at the beginning of the 21st century. Uses
in Arizona and Nevada were ramping up, and concerns were growing that California needed to
be put on a water diet, whether voluntarily or through intervention, and its uses limited to 4.4
MAF as required by the Boulder Canyon Project Act.36 The first step along this path took the
form of the Interim Surplus Guidelines, issued by the Secretary of the Interior in 2001. These
guidelines describe how the Secretary of the Interior will allocate water that is unused by any
Lower Division state, and “linked determinations of surplus availability to specific elevations of
Lake Mead and also to California’s progress in developing and implementing a plan to reduce its
annual consumptive use to 4.4 MAF.”37 The guidelines provided penalties for California if
agreement limiting that state’s use to 4.4 MAF had not been reached by the end of 2001.38
The California agreement contemplated in the Interim Surplus Guidelines was the
Quantification Settlement Agreement (QSA). Although it was not executed before the deadline
established in the Interim Surplus Guidelines, the QSA establishes water budgets for the various
California water contractors and incorporates agreements that quantify the rights of California
water users and provide for water transfers to facilitate reaching the 4.4 MAF limit.39
The results were soon felt. After rising steadily through the 1990s, annual Lower Basin main
stem consumptive use peaked at 8.6 million acre feet in 2002 before dropping to 7.5 million
acre feet in 2003 and generally staying at or below that level ever since.40

34

Id. § II.
Reclamation, Lower Colorado River Water Accounting Reports,
https://www.usbr.gov/lc/region/g4000/wtracct.html.
36
See supra notes 27-29 and accompanying text.
37
Reclamation, The Colorado River Documents, at 2-3 (2008).
38
Record of Decision, Colorado River Interim Surplus Guidelines, Final Environmental Impact Statement, January
2001, at 26-27.
39
Quantification Settlement Agreement among Imperial Irrigation District (IID), the Metropolitan Water District of
Southern California (MWD), and Coachella Valley Water District (CVWD), Oct. 10, 2003; Colorado River Water
Delivery Agreement among the United States, IID, MWD, CVWD, and San Diego County Water Authority, Oct. 10,
2003.
40
Reclamation, Lower Colorado River Water Accounting Reports,
https://www.usbr.gov/lc/region/g4000/wtracct.html.
35
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2007 Guidelines
While an important step in reducing Colorado River water use, the 2001 Interim Surplus
Guidelines and related steps proved insufficient. In 2005, after six years of significantly below
average flows in the Colorado River system and with Lake Powell having dropped to its lowest
levels since it was filled in the 1960s, the basin management community recognized the need
for further action. The Department of the Interior together with the seven Basin States initiated
a process to develop operational tools that would improve their collective ability to respond to
drought conditions and coordinate the operation of the large Colorado River reservoirs.
This process ultimately resulted in the adoption by the Secretary of the Interior of a Record of
Decision in December 2007 concerning Colorado River Interim Guidelines for Lower Basin
Shortages and the Coordinated Operations for Lake Powell and Lake Mead.41 The 2007
Guidelines were adopted by that Record of Decision.42 For the “interim period” of 2007 to 2025
during which the 2007 Guidelines are in effect, they implement the LROC. After this interim
period, operations will revert to the LROC unless other agreements are reached. A formal
review of the 2007 Guidelines must begin no later than December 31, 2020 that will include
consultation with the Basin States. 43
The 2007 Guidelines were adopted by the Secretary of the Interior “to provide a greater degree
of certainty to United States Colorado River water users and managers of the Basin by
providing detailed, and objective guidelines for the operations of Lake Powell and Lake
Mead, thereby allowing water users in the Lower Basin to know when, and by how
much, water deliveries will be reduced in drought and other low reservoir conditions.”44 They
address a wide variety of Colorado River operations, including storage of surplus water in Lake
Mead, flood control procedures, reduced deliveries to the Lower Division states when Lake
Mead levels reach specified critical elevations, and reduction of California’s agricultural use.
The principal provisions of the 2007 Guidelines that are relevant to this report on risk to
Colorado water rights concern the reduction of deliveries in the Lower Basin at low levels in
Lake Mead and the coordinated operations of Lake Powell and Lake Mead. Both of these areas
are described below.
Reduction of Deliveries to Lower Basin States during Shortage Conditions
The 2007 Guidelines provide for reduction of deliveries of water to Arizona and Nevada in the
Lower Basin when Lake Mead elevations reach certain critically low levels. The amounts in acre
feet of the prescribed reductions based on Lake Mead elevations above sea level are shown in
Figure 1.
41

Record of Decision, December 13, 2007, Secretary of the Interior Dirk Kempthorne (hereinafter, “ROD”),
available at https://www.usbr.gov/lc/region/programs/strategies/RecordofDecision.pdf.
42
Id. at Section XI.G. Section XI.G of the ROD constitutes the “2007 Guidelines.”
43
2007 Guidelines, Sections 7.D and 8.
44
ROD, p. 6.
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Lake Mead
Elevation
(Feet)
1075 – 1050
Tier 1
1050 – 1025
Tier 2
Below 1025
Tier 3

Arizona
Reduction (AF)

Nevada
Reduction
(AF)

320,000

13,000

400,000

17,000

480,000

20,000

Figure 1 Lake Mead Delivery Reductions, 2007 Guidelines

These reductions become applicable when Lake Mead content is projected to be at or below
the specified elevations on January 1. The projection made in August of one year for January 1
of the following year is determinative.45
Coordinated Operations of Lake Powell and Lake Mead
The objective of the coordinated operation provisions in the 2007 Guidelines is “to avoid
curtailment of uses in the Upper Basin, minimize shortages in the Lower Basin and not
adversely affect the yield for development available in the Upper Basin.”46 The provisions are
complex, but in essence provide that when the contents of Lake Mead and Lake Powell are
relatively equal – not substantially out of balance – the minimum objective annual release of
8.23 MAF called for by the LROC will be made from Lake Powell to Lake Mead. Releases greater
than 8.23 MAF will be made to balance the content in the two reservoirs if Lake Powell’s
content exceeds Lake Mead’s. Releases smaller than 8.23 MAF, but not less than 7.0 MAF, may
be made if Lake Powell levels are low and Lake Mead levels are not critical.47
Over the past ten years, releases from Lake Powell to Lake Mead have been 8.23 MAF for two
years, 7.48 MAF for one year, and 9.0 MAF or greater for seven years.48 A release of 8.23 MAF is
projected for water year 2020.49
The minimum objective release from Lake Powell of 8.23 MAF established by the LROC and
2007 Guidelines has raised a question as to whether the Upper Basin’s obligation will be
deemed to be 82.5 MAF over ten years (82.5/10) to account for the Upper Basin half of the
45

2007 Guidelines § 2.
Id. § 6.
47
Id.
48
Reclamation, Annual Operating Plans, 2010-2019, available at
https://www.usbr.gov/uc/water/rsvrs/ops/aop/index.html.
49
Id.; Reclamation, August 2019 24-Month Study, available at
https://www.usbr.gov/lc/region/g4000/24mo/index.html.
46
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Mexican delivery, as opposed to 75 MAF over ten years as described in the 1922 Compact.50
Although subject to continuing objection by the Upper Division states, the use of the 8.23 MAF
objective in the LROC and 2007 guidelines creates the risk that the Upper Basin’s obligation will
be judged by reference to a cumulative total of 82.5 MAF passing Lee Ferry over any
consecutive ten-year period, or at least some amount greater than 75 MAF.

RECENT DEVELOPMENTS TO ADDRESS RISK AND DEFICITS
The risk of shortage in the Colorado River system is well known and has been the subject of
considerable discussion over the past two decades. This period has been marked by a series of
policy discussions, negotiations, and agreements, driven in part by a recognition of the
problems caused by the river’s historic over-allocation, and in part by a shift in the hydrologic
baseline toward drier conditions.
The 2001 Interim Surplus Guidelines and the subsequent QSA were the first steps in responding
to this risk. In combination, they forced California’s Colorado River water use to drop from
more than 5 MAF per year to 4.4 MAF. The 2007 Guidelines were the second significant
response to this risk, mandating reductions in deliveries to the Lower Division states when Lake
Mead levels drop to critical elevations. Because, however, dry conditions within the Colorado
River Basin have continued, and are predicted to deepen, further efforts have been made to
address the reduced supplies and increased demands and to bring the system into better
balance.
Two consecutive agreements with Mexico have been reached since 2012 that have, among
other things, enlisted Mexico’s participation in the sharing of risk of dry hydrology. In addition,
since 2013, the Basin States have been engaged in a process of contingency planning aimed at
reducing the likelihood of reaching critical elevations in Lake Mead and Lake Powell during the
interim period of the 2007 Guidelines. A set of agreements executed and approved in early
2019 set forth the commitments of the seven Basin States and the Secretary of the Interior to a
series of measures that will contribute to a better balance between supply and demand in the
Colorado River Basin. Taken together, these agreements are known as the Drought
Contingency Plan, or DCP. Separate plans have been put in place for the Upper and Lower
Basins, as described below. The required federal legislation authorizing and approving these
agreements was signed in April 2019,51 and final execution of the related agreements occurred
the following month.52

50

See, e.g., Eric Kuhn, supra note 18, at 13-14. The amount of 82.5 MAF represents 10 years of release of 8.23
MAF from Lake Powell plus 10 years of 20,000 acre feet of assumed additional inflow from the Paria River.
51
P.L. 116-14.
52
See, Interior and states sign historic drought agreements to protect Colorado River,
https://www.usbr.gov/newsroom/newsrelease/detail.cfm?RecordID=66103.
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Upper Basin Drought Contingency Plan
The Upper Basin Drought Contingency Plan (UB DCP) consists of three components: weather
modification (cloud seeding) and removal of invasive species; drought response operation of
Upper Basin federal reservoirs; and investigation of demand management. Cloud seeding and
removal of phreatophytes to augment Upper Basin snowpack have been taking place for many
years and will continue and possibly be expanded. Drought response operation of the federal
reservoirs involves releasing extra quantities of water from the federal reservoirs upstream of
Lake Powell in order to maintain a “target elevation” of 3,525 feet to minimize the risk of
declines below the minimum power pool of 3,490 feet in Lake Powell. An agreement
addressing the details of drought operations was executed by the Upper Division states and the
Department of the Interior as part of the DCP package on May 20, 2019.53
A second agreement concerning demand management has also been executed and included in
the DCP package.54 This agreement authorizes the Upper Division states to store voluntarily
conserved water in unused capacity in certain federal reservoirs in the Upper Basin without
charge, up to a limit of 500,000 acre feet. Importantly, water stored pursuant to this
agreement will not be subject to release pursuant to the coordinated operations provisions of
the 2007 Guidelines to balance the contents of Lakes Mead and Powell. The agreement makes
clear that it does not establish an Upper Basin demand management program, but merely
creates the authorization for storage capacity that would be needed in order to develop such a
program.55 More specifics on demand management are discussed below.
Lower Basin Drought Contingency Plan
The Lower Basin Drought Contingency Plan (LB DCP) is intended as an add-on to the 2007
Guidelines and provides for “contributions” of water to Lake Mead by the Lower Division states,
created through non-use of legally available Colorado River water or through conservation or
other methods. These required contributions are triggered by elevations in Lake Mead, similar
to the 2007 Guidelines, but begin at a higher elevation (1,090 feet) and include a number of
intermediate sub-tiers between elevation 1,050 and 1,025 feet, with the goal of slowing the
pace of decline and preventing Lake Mead levels from falling below 1,020 feet.56 All existing tier
levels have bumped up amounts of delivery reductions.

53

Agreement for Drought Response Operations at the Initial Units of the Colorado River Storage Project Act,
available at https://www.usbr.gov/dcp/docs/final/Attachment-A1-Drought-Response%20Operations-AgreementFinal.pdf.
54
Agreement regarding Storage at Colorado River Storage Project Act Reservoirs under an Upper Basin Demand
Management Program, available at https://www.usbr.gov/dcp/docs/final/Attachment-A2-Drought-ManagmentStorage-Agreement-Final.pdf.
55
Id.
56
Lower Basin Drought Contingency Plan Agreement, Exhibit 1-Lower Basin Drought Contingency Operations, §§
III.B and V.B.2, available at https://www.usbr.gov/dcp/docs/final/Attachment-B-Exhibit-1-LB-DroughtOperations.pdf.
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In addition, the Secretary of the Interior has committed to take affirmative actions to
implement Lower Basin programs designed to create or conserve 100,000 acre feet or more of
Colorado River System water each year to contribute to conservation of water supplies in Lake
Mead and other Colorado River reservoirs in the Lower Basin.57
Minutes 319 and 323
In addition to the reductions in deliveries required by the 2007 Guidelines and the Lower Basin
DCP when Lake Mead levels reach critically low elevations, two agreements implementing the
1944 Treaty with Mexico provide for reductions to that country’s deliveries as well. Minute 319
describes the Mexican government’s commitment to take reductions from the normal 1.5 MAF
delivery ranging from 50,000 to 125,000 acre feet when Lake Mead levels reach the same
elevations described in 2007 Guidelines and in Figure 1 above.58 Minute 319 was in effect from
2012 through 2017 and has now terminated, but the shortage and delivery reduction provisions
described above have been extended and enhanced by Minute 323.
Minute 323 between the U.S. and Mexico, effective from 2018 through 2026, restated and
continued the shortage reduction provisions set forth in Minute 319. Minute 323 also
established a Binational Water Scarcity Contingency Plan that provides for deeper cuts to
deliveries to Mexico under specified low reservoir elevations in Lake Mead.59 With the
finalization of the Lower Basin DCP agreement, Mexico’s commitment to additional reductions
has become effective.60
New Schedule of Delivery Reductions in the Lower Basin
The total reduction of deliveries and Lake Mead contributions from the 2007 Guidelines, the
Lower Basin Drought Contingency Plan, and Minute 323 are shown in Figure 2 below.

57

Lower Basin Drought Contingency Plan Agreement, § 3.b., available at
https://www.usbr.gov/dcp/docs/final/Attachment-B-LB-DCP-Agreement-Final.pdf.
58
Minute 319, Interim Cooperative Measures in the Colorado River Basin through 2017, November 12, 2012, §
III.3, available at https://www.ibwc.gov/Files/Minutes/Minute_319.pdf.
59
Minute 323, Extension of Cooperative Measures and Adoption of a Binational Water Scarcity Contingency Plan in
the Colorado River Basin, September 21, 2017, §§ III and IV, available at
https://www.ibwc.gov/Files/Minutes/Min323.pdf.
60
Id., § IV; Commission Signs Colorado River Binational Water Scarcity Contingency Plan Report, July 11, 2019,
https://www.ibwc.gov/Files/Press_Release_071119.pdf.
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Lake Mead
Elevation
(Feet)
1090 – 1075
Tier 0
1075 – 1050
Tier 1
1050 – 1045
Tier 2
1045 – 1040
Tier 2
1040 – 1035
Tier 2
1035 – 1030
Tier 2
1030 – 1025
Tier 2
Below 1025
Tier 3

California

Arizona

Nevada

Interior

Mexico

Total

0

192,000

8,000

100,000

41,000

341,000

0

512,000

21,000

100,000

80,000

713,000

0

592,000

25,000

100,000

104,000

821,000

200,000

640,000

27,000

100,000

146,000

1,113,000

250,000

640,000

27,000

100,000

154,000

1,171,000

300,000

640,000

27,000

100,000

162,000

1,229,000

350,000

640,000

27,000

100,000

171,000

1,288,000

350,000

720,000

30,000

100,000

275,000

1,475,000

Figure 2 Total Reductions from 2007 Guidelines, DCP Contributions, and Minute 323 (in acre feet)

Expiration of 2007 Guidelines, DCP agreements, and Minute 323
The 2007 Guidelines expire on December 31, 2025, after the preparation of the 2026 Annual
Operating Plan that will govern operations of the Colorado River through water year 2026.61
The DCP agreements and Minute 323 have the same expiration date as the 2007 Guidelines.62
The required review of the 2007 Guidelines is anticipated to be initiated by U.S. Bureau of
Reclamation (Reclamation) in 2020. 63 Various parties around the Colorado River Basin are
gearing up for the anticipated discussions about the next version of operating agreements that
will govern management of the Colorado River into the future.

61

2007 Guidelines, § 8.A.
Agreement Concerning Colorado River Drought Contingency Management and Operations, paragraph M,
available at https://www.usbr.gov/dcp/docs/final/Companion-Agreement-Final.pdf; Minute 323, supra note 58,
Resolution 12.
63
2007 Guidelines, Sections 7.D and 8.
62
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CURRENT STATUS OF KEY PARAMETERS
Lake Mead Levels
Lake Mead is the largest reservoir in the United States and constitutes the water savings
account for the Lower Basin. As a result of unfavorable hydrology and withdrawals in excess of
inflows by the Lower Division states, Lake Mead elevations have decreased substantially from
2000 to the present and have been hovering for several years around the first shortage level
from the 2007 Guidelines, as shown in the figure below.

Lake Mead Elevations 2000 - 2019
Elevation Feet Above Sea Level
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Figure 3 Lake Mead Elevations64

Lake Powell Levels
Lake Powell is the second largest reservoir in the country and provides capacity for water
storage to ensure the Upper Division states’ continued ability to comply with the 1922
Compact. The period of 2000 to 2019 constitutes the lowest 20-year period for inflows to Lake
64

Data source, Reclamation, Lake Mead at Hoover Dam, End of Month Elevation (Feet), available at
https://www.usbr.gov/lc/region/g4000/hourly/mead-elv.html, last accessed Nov. 7, 2019.

19

Electroniccopy
copyavailable
available at:
at: https://ssrn.com/abstract=3507682
Electronic
https://ssrn.com/abstract=3483654

6504

Powell since the closure of Glen Canyon Dam in 1963, with an average unregulated inflow of
approximately 81% of the 30-year average from 1981 to 2010.65 “Unregulated inflow” is the
measured flow after upstream consumptive use and human activities but is adjusted for
changes in upstream reservoir storage.66 The 2018 water year was particularly dry in the Upper
Basin, with total unregulated inflow to Lake Powell for water year 2018 of 4.6 MAF, only 43% of
average.67 For water year 2019, unregulated inflow was 120% of average.68 Lake Powell levels
are highly sensitive to annual hydrology69 and are influenced over time by the requirements of
balancing contents to approximate Lake Mead (see discussion below).

Lake Powell Elevations 2000 - 2019
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Figure 4 Lake Powell Elevations70

65

Reclamation, Glen Canyon Dam, https://www.usbr.gov/uc/water/crsp/cs/gcd.html, last accessed Nov. 7, 2019.
Reclamation, Upper Colorado Region, Water Operations, Historic Data,
https://www.usbr.gov/rsvrWater/HistoricalApp.html
67
Reclamation, Glen Canyon Dam, supra note 65. The water year for Lake Powell is October 1 to September 30.
68
Id., Inflow Forecast.
69
See, e.g., on Figure 4, sharp increases in water elevations in wet years 2011 and 2019 and sharp decreases in
elevations in dry years 2013, 2014, and 2018.
70
Data source, Reclamation, Lake Powell Water Operations, Historic Data, available at
https://www.usbr.gov/rsvrWater/HistoricalApp.html, last accessed Nov. 7, 2019.
66
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Lake Mead was 39% full and Lake Powell 54% full as of November 4, 2019.71
Consumptive Use in Upper Basin and State of Colorado
The discussion thus far has related to supplies of water in the Colorado River. The other half of
the water balance equation is demand for or use of water. While it is a relatively easy
proposition to measure demand and usage in the Lower Basin since most usage derives from
deliveries from Lake Mead or measured diversions from the mainstem, it is much more difficult
in the Upper Basin where it must be estimated based on available data on thousands of
diversions and estimates of the associated consumptive use.
Reclamation annually estimates the amount of beneficial consumptive use of water from the
Colorado River and its tributaries in the Upper Basin. Beneficial consumptive use is normally
construed to mean the consumption of water brought about by human endeavors including the
use of water for municipal, industrial, agricultural, power generation, export, recreation, fish
and wildlife, and other purposes, along with the associated losses incidental to these uses.72
Over the ten-year period from 2009 to 2018, these uses and losses in the Upper Division states
were estimated to average 3.86 MAF per year.73 During this same period, consumptive uses
and losses within the State of Colorado from the Colorado River or its tributaries were
estimated at an average of 2.17 MAF per year,74 representing approximately 56% of the total
use by the Upper Division states.

71

Reclamation, Lower Colorado Water Supply Report, November 4, 2019.
Reclamation, Provisional, Upper Colorado River Basin, Consumptive Uses and Losses Report, 2016-2020, July
2019 (2020 CUL Report), at p. 4, available at
https://www.usbr.gov/uc/envdocs/reports/ColoradoRiverSystemConsumptiveUsesandLossesReports/20190800ProvisionalUpperColoradoRiverBasin2016-2020-CULReport-508-UCRO.pdf, last accessed Oct. 25, 2019.
73
Id. at p. vii; Reclamation, Provisional, Upper Colorado River Basin, Consumptive Uses and Losses Report, 20112015 (2015 CUL Report), p. v, available at
https://www.usbr.gov/uc/envdocs/reports/ColoradoRiverSystemConsumptiveUsesandLossesReports/20170200ProvisionalUpperColoradoRiverBasin2011-2015-CULReport-UCRO.pdf, last accessed Oct. 25, 2019; Reclamation,
Provisional, Upper Colorado River Basin, Consumptive Uses and Losses Report, 2006-2010 (2010 CUL Report), p. v,
available at
https://www.usbr.gov/uc/envdocs/reports/ColoradoRiverSystemConsumptiveUsesandLossesReports/ProvisionalUpperColoradoRiverBasinConsumptiveUsesandLossesReport-2006-2010prov.pdf, last accessed Oct. 25, 2019.
Evaporation from Upper Basin reservoirs is not included in this figure. 2018 is the latest year for which this data is
available, and all reports are designated “Provisional.” Note that there are some inconsistencies with respect to
the manner in which consumptive uses and losses are calculated within the different Upper Basin states. See
Comparison of U.S. Geological Survey and Bureau of Reclamation Water-Use Reporting in the Colorado River Basin,
Scientific Investigations Report 2018-5021, U.S. Geological Survey.
74
2010 CUL Report, p. v; 2015 CUL Report, p. v; 2020 CUL report, p. vii.
72
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Ten-Year Flow at Lee Ferry
Reclamation reports that the cumulative ten-year flow at Lee Ferry as of the end of water year
2019 (September 30, 2019) is 92.5 MAF.75 Whether the Upper Basin responsibility is 75 MAF
over ten years or 82.5 MAF over ten years, it has been satisfied to date.
Lower Basin Structural Deficit
The Lower Division states are using more Colorado River mainstem water on average than the
7.5 MAF allocated under the 1922 Compact, approximately 1.2 million acre feet more each year
than they receive from Lake Powell and from tributary inflows.76 This is what is known as the
“Structural Deficit.” It results from the fact that the allocations to and usage by the Lower
Division states do not account for evaporation from Lake Mead, system losses in the Lower
Basin, or the Lower Basin’s portion of the obligation to Mexico. This deficit has the potential to
increase if overall flows in the River continue to decline.
The existence of the Structural Deficit and its interplay with the balancing provisions of the
LROC and 2007 Guidelines ensure that, without future modifications to the operating
procedures and reduction in use by the Lower Division states, Lake Powell will continue to be
drained and the benefits associated with its water storage eroded.77 This occurs because
continued declines in Lake Mead are “balanced” by higher than target releases from Lake
Powell. The Lower Basin Drought Contingency Plan discussed above addresses the Structural
Deficit at times when Lake Mead is at low elevation levels. It does not solve the systemic
problem of overuse. As a result, the Structural Deficit is not merely a Lower Basin problem. It
represents an existential problem for the entire Colorado River Basin.

PROJECTIONS OF FUTURE HYDROLOGY, DEMAND, AND IMPACT ON RISK
As stated initially, the enforcement provisions of the 1922 Compact have not been triggered
since its inception. Colorado and the other Upper Division states are and always have been in
full compliance with both the 1922 Compact and the Upper Basin Compact. But past
performance is not a good indicator of future results, both in investments and more particularly
75

Reclamation, Draft Annual Operating Plan for Colorado River Reservoirs 2020, draft of Aug. 30, 2019 p. 18.
https://www.usbr.gov/lc/region/g4000/AOP2020/2020AOP_2019-08-30_Consultation-3.pdf, accessed November
8, 2019
76
See e.g., The State of the Colorado River, Central Arizona Project Briefing to Arizona Delegation, April 2014,
available at http://www.cap-az.com/documents/meetings/05-012014/9.%20Colorado%20River%20Report%20May%201%20Board.pdf; Colorado River Structural Deficit, Arizona
Municipal Water Users Association, available at http://www.amwua.org/where-we-stand/issues/colorado-riverstructural-deficit.
77
See It’s Hard to Fill a Bathtub When the Drain is Wide Open: The Case of Lake Powell, Colorado River Research
Group, August 2018, available at
https://www.coloradoriverresearchgroup.org/uploads/4/2/3/6/42362959/crrg_the_case_of_lake_powell.pdf.
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in the Colorado River water balance. Increased water demand and the current and anticipated
impacts of warming temperatures on overall supplies have caused a paradigm shift in the
approach of water managers to forecasting and planning. This section summarizes recent
projections of future streamflows and demand for water in the Colorado River system and the
impact of those projections on Colorado water rights and the potential for curtailment.
Long-Term Basin Flow Projections
Scientists first suggested in 1983 that rising greenhouse gases posed a risk to the Colorado
River. Their finding was based on the expectation that increasing greenhouse gases would raise
temperatures, and that “for any given annual precipitation, runoff diminishes rapidly with
increased temperature.”78 While such a pattern was expected generally as a result of rising
temperatures, it was anticipated to be especially significant in the Colorado River Basin and
other similar river systems in relatively arid western North America.79
Subsequent research focused mostly on future projections, but by the second decade of the
21st century, decreasing flows in the Colorado River demonstrated that climate change had
shifted from a future projection to a present problem. The Colorado River Basin has
experienced significantly lower than average flows over the past two decades, with river flows
less than would be expected given the amount of precipitation falling in the basin.80 Flows are
projected to decrease even more significantly in the future with recent scientific research
indicating that future climate change impacts on the Colorado River flows will be much more
serious than previously assumed. One such study conservatively estimates that warming
temperatures in the Colorado Basin will cause declines in overall river flow of approximately
20% by mid-century and 35% by the end of the century, with support for losses exceeding 30%
at mid-century and 55% by 2100.81 These types of decreases in flows are well beyond the
capacity of existing operational regimes to manage.
The Fourth National Climate Assessment released in November 2018 supports the conclusion
that the southwestern part of the United States will experience reduced flows, more frequent
and severe droughts, and increased year-to-year variability. Focusing particularly on the
Colorado River Basin, the Assessment provides the temperature and flow data shown below

78

Roger Revelle and Paul E. Waggoner, Effects of a Carbon Dioxide- Induced Climatic Change on Water Supplies in
the Western United States, Changing Climate: Report of the Carbon Dioxide Assessment Committee, Washington,
D.C., National Academy Press (1983).
79
Id.
80
C.A. Woodhouse, G.T. Pederson, K. Morino, S.A. McAfee, & G.J. McCabe, Increasing influence of air temperature
on upper Colorado River streamflow, Geophysical Research Letters, 43(5), 2174-2181 (2016).
81
Brad Udall and Jonathan Overpeck, The Twenty-first Century Colorado River Hot Drought and Implications for the
Future, Water Resources Research, Volume 53, Issue 3, pp. 2404-2418 (2017); see also Testimony of Brad Udall,
House of Representatives Committee on Natural Resources, Subcommittee on Water, Oceans, and Wildlife,
February 26, 2019.
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and notes that the trends for temperature (upward) and river flow (downward) are statistically
significant.82

Figure 5 (from Fourth National Climate Assessment, Figure 25-3)

A group of Colorado River scientists warns against the use of the word “drought” to describe
conditions in the Basin, as the term implies a short-term, aberrational occurrence. Because the
Colorado River system is experiencing a transition to an increasingly water scarce environment
and is unlikely to return to previously “normal” conditions, the term “aridification” is more
appropriate.83 These projections and warnings point to trouble ahead.
Shorter-Term Flow Projections
Reclamation continually updates forecasts of probable Colorado River flows and the impact of
such flows at the major federal reservoirs in the Basin. Every month, Reclamation publishes a
new forecast for the operation of Lake Powell and Lake Mead for the upcoming 24 months (2482

USGCRP, Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, Volume II,
U.S. Global Change Research Program, Washington, DC, Ch. 25: Southwest (2018), available at
https://nca2018.globalchange.gov/chapter/25/.
83
Colorado River Research Group, When is Drought Not a Drought? Drought, Aridification, and the “New Normal”
(2018), available at
https://www.coloradoriverresearchgroup.org/uploads/4/2/3/6/42362959/crrg_aridity_report.pdf.
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Month Studies).84 The projection for January 1 elevations made in the previous August 24Month Study is used to determine whether a shortage condition exists that would trigger the
reductions of deliveries from Lake Mead described above and for the applicable methodology
for coordinated operations of the two reservoirs.85
Reclamation’s August 2019 24-Month Study projects that Lake Mead elevation will exceed
1,075 feet but will be less than 1,090 feet as of January 1, 2020.86 This means that the Tier 0
reductions shown in Figure 2 above will be in effect for 2020. The above average snowpack in
the Upper Colorado River Basin in the winter of 2018-19 dodged what was widely expected to
be the first Tier 1 shortage declaration under the 2007 Guidelines. As of August 2019,
Reclamation estimated a 43% chance of Lake Mead dropping below elevation 1,075, which
would trigger a Tier 1 shortage declaration under the 2007 guidelines and DCP, by 2024. The
risk of Lake Powell dropping below elevation 3,525 between now and 2024, a level identified as
a trigger for increased Upper Basin risk, was estimated at 2% based on the August 2019 model
runs.87 Both of these probabilities are very substantially less than what was estimated as
recently as January 2019.88 These changes suggest significant sensitivity in the short term risk
assessment to single-year weather conditions. While the risk profile looks substantially better
as a result of the above-average 2019 snowpack, this short-term sensitivity also means that one
or two dry years can substantially degrade the outlook.
Projections of future flows and reservoir conditions have typically been made using information
from past hydrology. The probabilities cited above for Lake Mead and Lake Powell are based on
“full hydrology,” meaning the complete historical record from 1906 to 2017. But the drier
hydrology in the Colorado River Basin over the past two decades compared to the full period of
record89 has made such “stationary” predictions less reliable.90 Accordingly, Reclamation now
augments its forecasts using what it calls “stress test” hydrology, looking at the more current
and drier period of 1988 to 2015.
Using the stress test hydrology, the projections for Lake Powell levels through 2026 predict a
13% chance that the reservoir will fall below 3,525 feet. The stress test projections for Lake
Mead reveal a 67% chance of dropping below 1,075 feet and a 10% chance of dropping below
1,025 feet by 2026.91
84

See e.g., October 2019 24-Month Study, available at
https://www.usbr.gov/lc/region/g4000/24mo/2019/OCT19.pdf.
85
2007 Guidelines, supra note 42, §§ 2 and 6.
86
Reclamation, August 2019 24-Month Study, p. 1, available at
https://www.usbr.gov/lc/region/g4000/24mo/2019/AUG19.pdf.
87
Reclamation, Colorado River System 5-Year Projected Future Conditions, August 2019, available at
https://www.usbr.gov/lc/region/g4000/riverops/crss-5year-projections.html, last accessed Nov. 7, 2019.
88
Reclamation, Colorado River System 5-Year Projected Future Conditions, January 2019, available at
https://www.usbr.gov/lc/region/g4000/crss/January2019-5Year.pdf.
89
Brad Udall and Jonathan Overpeck, supra note 81, pp. 2407-2408; Glen Canyon Dam, supra note 65.
90
Paul C.D. Milly, et al., Stationarity is Dead: Whither Water Management?, Science, Vol. 319, Feb. 1, 2008.
91
Reclamation, August 2019 Colorado River System Projections through 2026, distributed Sept. 5, 2019, Slides 17,
19, available from authors.
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Reclamation’s forecast for Lake Mead elevations using both the full hydrologic record from
1906 to 2017 and the stress test hydrology are presented in Figure 6 below.

Figure 6 Projected Lake Mead Elevations92

While complex, this figure indicates that the median projection based on the stress test
hydrology and including the DCP reductions (solid orange line) has Lake Mead levels falling
dangerously low, below elevation 1,050, by around 2025.
Some technical analyses have also suggested that even the stress test hydrology may be overly
optimistic and inappropriately stationary because the 1988 to 2017 period was wetter than the
most recent experience in the Basin (2000 to 2018) and because it does not attempt to project

92

Id., Slide 18.
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future, deeper climate change impacts.93 Use of even drier hydrology to forecast the future
would increase and accelerate the risk of reaching very low levels in Lake Mead.
Because of the coordinated reservoir operations provisions of the 2007 Guidelines, falling levels
in Lake Mead usually require greater releases from Lake Powell in order to balance the contents
of the two reservoirs.94 The Lake Powell elevation commonly viewed as most critical is 3,490
feet. This is the lowest level at which water can be safely taken through the intakes to the
hydropower turbines within Glen Canyon Dam.95 Below this elevation, no hydropower can be
produced. At this level, the only outlets available for releasing water out of Lake Powell are the
“river outlets” at the bottom of the dam. The amount of water that can be released through
the river outlets is dependent upon the elevation of the reservoir, which provides the pressure
that forces water out. Below 3,490 feet, the maximum rate of discharge quickly drops and the
reservoir is unable to pass 8.23 MAF minimum objective release required by the 2007
Guidelines.96 In addition, less than 4 MAF remains in active storage in Lake Powell at this level,
all of which could be used up in a matter of months at normal release rates.97
Reclamation has analyzed the probability of Lake Powell descending below 3,490 feet over the
next seven years under various scenarios. Figure 7 below shows the results of one of these
analyses. Similar to Figure 6 above, this chart shows projected Lake Powell elevations based on
different hydrological and operating assumptions. The dark green line toward the bottom
shows what Reclamation terms “plausible future elevation” projections that are based on
actual hydrology from 2001 to 2007. This chart demonstrates the very real possibility of Lake
Powell dipping to 3,490 feet as soon as 2023 if the same conditions that were experienced at
the beginning of the century repeat, even with the Drought Contingency Plans in place.

93

Eric Kuhn, Memo to Board of Directors, Colorado River Water Conservation District, September 13, 2016, p. 12,
available at https://www.coloradoriverdistrict.org/wp-content/uploads/2016/09/20160913-Joint-west-slope-riskstudy-update.pdf.
94
2007 Guidelines, supra note 42, § 2.D, pp. 50-53.
95
John C. Schmidt, Fill Mead First: A Technical Assessment, 2016, at 11, available at
https://qcnr.usu.edu/wats/colorado_river_studies/files/documents/Fill_Mead_First_Analysis.pdf.
96
Id. at 10-11.
97
Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated Operations for Lakes Powell and
Mead, Final Environmental Impact Statement, November 2007, Appendix A, Attachment B, available at
https://www.usbr.gov/lc/region/programs/strategies/FEIS/AppA.pdf.
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Figure 7 Projected Lake Powell Elevations98

Risk Study on Lake Powell
The perils of a dwindling Lake Powell and impacts on Colorado water rights are particularly
troubling to Colorado’s west slope water users and transmountain diverters. Since 2014,
various entities in Colorado have been examining the risk that the contents of Lake Powell will
fall below certain critical elevations. The four Basin Roundtables for the river basins of the
western slope of Colorado commissioned Phase 1 of a Risk Study to advance discussions about
Colorado River development and the risk of curtailment should Lake Powell reach critically low
levels.99 Subsequent phases of the Risk Study have been funded by the Colorado River Water
Conservation District and Southwestern Water Conservation District.
The most pressing concerns motivating this Risk Study was that if Lake Powell falls too low,
generation of hydropower will be lost and the Upper Division states will be unable to provide
water to the Lower Basin in the amounts called for by the 2007 Guidelines. If the latter
situation occurs, curtailment of post-Compact water rights could be required in order to comply
98
99

Reclamation, 2019, Research and Modeling Group.
The Risk Study described in this section is not an official analysis of the State of Colorado.
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with the 1922 Compact and the Upper Basin Compact. The Risk Study seeks to quantify the risk
of this type of “crash” of Lake Powell and to assess the efficacy of different strategies to avoid
curtailment and make the system more sustainable.
The Risk Study analyzed the likelihood of Lake Powell falling below 3,490 feet of elevation
under various scenarios.100 In order to provide a safe buffer above 3,490 feet, the Risk Study
also analyzed the potential of Lake Powell levels falling below 3,525 feet.101 At this level, less
than 2 million acre feet of storage remains before the minimum power level of 3,490 feet is
reached. Phase 1 of the Risk Study concluded that, without corrective action, shortages at Lake
Powell (water levels below 3,525 feet) are likely to occur over the next twenty years.102
Focusing on the “stress test” period of 1988 - 2015, the Risk Study indicates that the likelihood
of Lake Powell dropping below 3,525 feet at some point in the next 25 years is approximately
39%.103 The likelihood of the 10-year running average Lee Ferry volume dropping below 82.5
MAF was found to be approximately 46%.104 While the likelihood of the 10-year running
average at Lee Ferry dropping below 75 MAF was found to be zero, the Risk Study points out
that previous simulations in earlier phases of the study and by Reclamation have found that
there is a risk that a 10-year running average could decline below 75 MAF.105
The most recent work of the Risk Study builds on the previous analyses and examines the
impact of additional water development in the Upper Division states on the risk of curtailment.
It also projects the likely priority dates of water rights in the State of Colorado that would be
affected by curtailment at different volumetric levels.106 Both of these analyses are discussed in
further detail below.
Impact of the Drought Contingency Plans
The Lower Basin components of the DCP constitute significant voluntary reductions in demand
on the Colorado River system when Lake Mead is low. The discussions that have led to these
potential agreements are a testament to the collaboration of water managers in the Colorado
100

Colorado River Risk Study: Phase I Summary Report, Oct. 18, 2016, updated August 1, 2018, Hydros Consulting
(hereinafter “Risk Study Phase 1 Report”). Note that the Risk Study report consists of the summary report, plus
three webinars and various presentations and memos. Risk Study Phase 1 Report, at 12.
101
Id. The elevation of 3,525 feet is also the “target level” utilized in the Drought Response Operations Agreement
of the Upper Basin DCP. See Drought Response Operations Agreement, supra note 53 and accompanying text.
102
Risk Study Phase 1 Report, pp. 10-11 (“CRSS modeling indicates that shortages at Lake Powell (defined here as
pool elevation less than 3525’) and Lake Mead (<1020) are likely to occur in the future, absent the implementation
of drought contingency plans. With DCPs in place for both basins, the likelihood of these critical events is
significantly reduced, but not eliminated.”); Joint West Slope Basin Roundtable Risk Study Webinar #1, May 2016,
Slides 22-24.
103
Risk Study Phase III Update, June 20, 2019, available at https://www.coloradobasinroundtable.org/wpcontent/uploads/2019/07/Risk-Study-Phase-III-for-the-4BRT-meeting-6.20.19.pdf, Slide 7.
104
Id.
105
Id.
106
Id.
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River Basin that has been occurring over the past decades. In addition, Minutes 319 and 323
embody commitments by Mexico to reduce its demand on the river in coordination with
reductions in the United States. The complexity of the negotiations leading to these
agreements and the difficulty in obtaining the necessary buy-in and approvals cannot be
overestimated.
The Risk Study indicates, however, that even with all of the measures that are part of the
Drought Contingency Planning process (Lower Basin DCP reductions, drought operations of
Upper Basin reservoirs, demand management in the Upper Basin), a substantial risk, 25 to 35%,
remains that Lake Powell will drop below elevation 3,490 feet by 2036.107 Reclamation’s
modeling confirms that even with the DCP, the risk of reaching critical levels in Lake Powell
continues.108
If future flows in the Colorado River are further reduced as predicted under climate change
scenarios,109 then the DCP falls short of its goal of providing additional security and certainty in
the water supply of the Colorado River System. The Risk Study does not project impacts after
2036, which could be even more ominous based on the climate change predictions.
The storage pool of 500,000 acre feet in Lake Powell contemplated by the Upper Basin Demand
Management Agreement is a good start, but likely insufficient to allow for the magnitude of
demand management water savings required to reduce the risk of Compact curtailment to
acceptable levels.110 The Risk Study modeled a Lake Powell water bank of 1 MAF in size and
concluded that, in some scenarios, as much as 2 MAF could be required in a single year to
maintain a safe level in Lake Powell.111 The 2012 Colorado River Basin Water Demand and
Supply Study modeled a water bank in Lake Powell of 5 MAF.112
It should be noted that the reductions in use in the Lower Basin required by the 2007
Guidelines and the DCP are implemented only at significantly diminished storage levels in Lake
Mead.113 The Structural Deficit is fully offset only when Lake Mead is at 1,025 feet or below.
While always supportive of the Lower Basin DCP, representatives of the Upper Division states
107

Risk Study Phase 1 Report, supra note 100, p. 10; Risk Study Webinar #1, May 10-13, 2016, Slides 22-24; Risk
Study Phase III, supra note 103, Slide 7. See also, Udall Testimony, supra note 81, at 3-4; Buschatzke, The DCP
Makes CO River Delivery Shortfalls Less Painful, But It Doesn’t Make Them Go Away (Sept. 5, 2018),
https://new.azwater.gov/news/articles/2018-05-09.
108
See Figure 7 above and accompanying text.
109
See Udall and Overpeck, supra note 81.
110
Colorado River Risk Study: Phase II Task 1 Report, May 17, 2018, updated August 1, 2018 (Risk Study Phase II
Task 1 Report), pp. 7-10; comments of Jim Lochhead, CEO of Denver Water, Colorado Water Congress, February 1,
2019.
111
Risk Study Phase II Task 1 Report, pp. 7-10; Risk Study Phase I Report, pp. 10-11.
112
Reclamation, Colorado River Basin Water Demand and Supply Study, Appendix G2, CRSS Modeling Assumptions,
p. G2-14.
113
At elevation 1,075, Lake Mead holds approximately 35% of its total capacity; at elevation 1,025, the stored
water is less than 22% of the full amount. Reclamation, Lake Mead Area and Capacity Tables, 2011, available at
https://www.usbr.gov/lc/region/g4000/LM_AreaCapacityTables2009.pdf.
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have expressed the concern that the reduction and contribution measures put in place to date
and contemplated by the Lower Basin DCP have the effect of ensuring that Lake Mead will
remain at very low elevations, possibly averting catastrophe but continuing the overallocation
of and resulting risk to the Colorado River system.
The renegotiation of the 2007 Guidelines, which will begin in 2020, will likely incorporate some
version of the reduction and contribution schedule in the Lower Basin DCP. Because it is
difficult, if not unachievable, to maintain Lake Powell at safe levels under the current volumes
of Lower Basin water usage and the balancing regime required by the coordinated operations in
the 2007 Guidelines,114 new operational rules will also likely result from these discussions.
While water managers and stakeholders in the Colorado River Basin are well aware that
additional measures are needed to address the likely impacts of climate change, such measures
translate to challenging economic and political collisions. As a result, it is quite difficult to
predict at this time exactly what those new rules will look like and the impact on Lake Powell.
Anticipated New Demand
The preceding sections describe the historical and forecast supplies in the Colorado River Basin.
As pointed out previously, the demand for water is the other half of the equation that rules the
River. The Lower Basin’s demand on the mainstem of the River is relatively fixed, as its
contracts for water are limited to 7.5 MAF unless a surplus exists. Because use of water from
Lower Basin tributaries is not counted against the 7.5 MAF allocation, however, tributary uses
can intensify, leaving less water in the mainstem, and increasing pressure on Lake Mead and on
the supply of water to Mexico.115 The Bureau of Reclamation has not maintained data on water
use in the tributaries since 2005, making it difficult to draw a bead on current usage or evaluate
trends.
In the Upper Basin, demand can hypothetically continue to increase as the Upper Division
states have not yet utilized the theoretical 7.5 MAF allocated to them by the 1922 Compact.
While anticipated increases in population in the Upper Basin do not necessarily translate to
proportionate increases in water demand,116 growth in demand is anticipated.
The Upper Colorado River Commission and the Upper Division states periodically attempt to
make reasonable estimates of future depletions in the Upper Colorado River Basin.117 These
114

See It’s Hard to Fill a Bathtub When the Drain is Wide Open: The Case of Lake Powell, supra note 77.
See Eric Kuhn and John Fleck, The Upper Basin, Lower Basin, and Mexico: Coexisting on the Post-2026 Colorado
River, supra n. 6.
116
See, e.g., Michael Cohen, Municipal Deliveries of Colorado River Basin Water, Pacific Institute, 2011, available at
http://pacinst.org/publication/municipal-deliveries-of-colorado-river-basin-water-new-report-examines-100-citiesand-agencies/.
117
See Resolution of the Upper Colorado River Commission, June 6, 2017, available at
http://www.ucrcommission.com/RepDoc/UCRCAnnualReports/69_UCRC_Annual_Report.pdf pp. 130-35. The
Resolution emphasizes that these estimates are not predictions of what future water use will be but are
projections for use in planning and modeling.
115
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estimates do not incorporate either the highest or lowest projections of future water demand,
but include “existing uses, future uses that will occur in systems already built but not yet at
capacity and projected additional future uses for which specific plans exist.”118 Against a
baseline of current depletions in the Upper Basin of approximately 4.536 MAF annually, the
UCRC estimated in 2017 that demand will reach approximately 5.428 MAF by 2060 and 5.442
MAF by 2070, an increase of approximately 20%.119 Within Colorado, the UCRC estimates that
demand will reach 2.955 MAF by 2060 and stay the same for 2070, an increase of 360,000 acre
feet from the current demand of 2.595 MAF, or approximately 14%.120
The Risk Study indicates that an increase in demand in the Upper Basin of approximately
500,000 acre feet or 11.5% roughly doubles the risk of Lake Powell declining below elevation
3,525 feet and the risk that the 10-year running average flow at Lee Ferry will drop below 82.5
MAF.121 That means that, with such an increase in demand, the risk of Lake Powell dropping
below elevation 3,525 feet in the next 25 years would be roughly 78% and the risk of the 10year running average at Lee Ferry dropping below 82.5 MAF would be roughly 92%.122 A smaller
increase in demand would obviously reduce these risk probabilities, but the risks would still be
substantial.
There are several concrete proposals for additional uses of Colorado River water in the Upper
Basin that could constitute the types of “future uses for which specific plans exist,” that would
likely have been included in the UCRC estimates. These include Utah’s proposed Lake Powell
pipeline,123 Wyoming’s expansion of Fontenelle Reservoir’s active capacity,124 and, within
Colorado, the Windy Gap Firming Project,125 Gross Reservoir Enlargement,126 and, possibly,
118

Id.
Upper Colorado River Division States, Current and Future Depletion Demand Schedule, December 31, 2016,
available at http://www.ucrcommission.com/RepDoc/DepSchedules/CurFutDemandSchedule.pdf. These
estimates do not include evaporation from Upper Basin reservoirs, which would add 520,000 acre feet to each
figure.
120
Id. Note that the current demand (2017) specified by the UCRC for Colorado of 2.595 MAF is greater than the
Reclamation estimate in its Consumptive Uses and Losses reports, which indicate that Colorado has averaged 2.17
MAF of consumptive use over the last ten years, supra note 74 and accompanying text.
121
Risk Study Phase III, supra note103, Slide 7 (based on approximately 2.5 MAF of current consumptive use, Slide
10).
122
Id.
123
See generally http://lpputah.org/. A lawsuit filed on March 21, 2019 challenging the adequacy of the Bureau of
Reclamation’s environmental compliance in connection with the “Green River Block Exchange” could, if successful,
impact the viability of the Lake Powell pipeline. See Center for Biological Diversity, et al. v. U. S. Dept. of the
Interior, Case No. 19CV0789, U.S. District Court, District of Columbia.
124
See H.R. 646, https://www.congress.gov/bill/115th-congress/house-bill/648;
https://www.usbr.gov/newsroom/newsrelease/detail.cfm?RecordID=62296.
125
See generally https://www.northernwater.org/sf/wgfp/home. A lawsuit seeking to halt the construction of
Chimney Hollow Reservoir, a component of the Windy Gap Firming Project, is pending in the U.S. District Court for
the District of Colorado. See Save the Colorado et al. v. U.S. Bureau of Reclamation et al., Civil Action No. 17-CV2563, available at https://www.courthousenews.com/wp-content/uploads/2017/10/Colorado-River-FirmingProject-COMPLAINT.pdf.
126
See generally https://grossreservoir.org/. A lawsuit seeking to halt the construction of the Moffat Collection
System Project, of which the enlargement of Gross Reservoir is one component, is pending in the U.S. District
119
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Whitney Reservoir.127 The total amount of additional diversions that could result from these
projects is approximately 350,000 acre feet, suggesting substantial increases in the risks
described above.
Another potential category of new uses stems from the development of currently unused tribal
reserved rights. The recent Colorado River Basin Ten Tribes Partnership Tribal Water Study
assessed current water entitlements and use by ten Native American tribes in the Colorado
River Basin, including five in the Upper Basin. The Study concludes that there is a very
substantial amount of unused tribal water in the Upper Basin, over 1.0 MAF.128 This includes a
significant portion of as yet unresolved tribal reserved right claims. The Study projects
development of currently unused tribal rights and looks at the impacts on certain metrics,
including Lake Powell inflows and elevations.129 It does not address the effect of tribal water
development on the risk of curtailment in the Upper Basin.
As shown by the Risk Study, increases in demand from present levels exacerbate and further
increase the risk that shortages will occur in Lake Powell.130 Such shortages increase the risk
that curtailment of Colorado water rights will be required.

ADMINISTRATION OF COMPACT CURTAILMENT IN COLORADO
At present, it is not clear exactly how curtailment of water rights in Colorado to comply with the
10-year running average requirement from the 1922 Compact would be implemented. In other
words, it is not yet known how the Colorado State Engineer would administer the curtailment
of water rights to comply with the Compacts. The State Engineer’s Office has been working
internally to examine options for administration of Compact curtailment and analyzing the
impact on various priorities and types of water rights, but no analysis or further information has
yet been made public.
If the Lower Basin made a claim that Compact curtailment was required, it is quite possible that
litigation between the Upper and Lower Division states would result. The pendency of litigation
might suspend any curtailment to Colorado River water rights within the State of Colorado, but
it is likely that the question of whether immediate curtailment is required or should be stayed
would also be litigated.

Court for the District of Colorado. See Save the Colorado et al. v. Semonite et al., Civil Action No. 18-CV-3258,
available at https://www.courthousenews.com/wp-content/uploads/2018/12/WildEarth-over-Big-Dam.pdf 5.
127
See https://www.aspentimes.com/news/aurora-colo-springs-seek-to-drill-on-lower-homestake-creek-damsites/.
128
Colorado River Basin Ten Tribes Partnership Tribal Water Study Report, December 2018, Ch. 5.11, available at
https://www.usbr.gov/lc/region/programs/crbstudy/tws/finalreport.html.
129
Id.
130
Eric Kuhn Memo, supra note 93, at p.5; Risk Study Phase I Report, West Slope Basin Roundtables Presentation,
July 13, 2016, Slide 10, supra note 100; Risk Study Phase III, supra note 103, Slide 7.

33

Electroniccopy
copyavailable
available at:
at: https://ssrn.com/abstract=3507682
Electronic
https://ssrn.com/abstract=3483654

6504

If curtailment is necessary for Compact compliance, an obvious means of administration would
be based on the prior appropriation system, the mechanism through which all Colorado water
rights are administered.131 Water rights diverting from streams and rivers on the western slope
would be curtailed - prohibited from diverting - in reverse order of priority until the required
amount of water was delivered. It is not currently known whether the restoration of Lee Ferry
flows to meet the 75/10 or 82.5/10 requirement would need to occur within one year or could
be spread out over time. The manner in which various tributaries (Yampa, Gunnison, San Juan,
etc.) would be administered, vis-à-vis the Colorado River mainstem and each other is also
unknown. The penalty box provision of the Upper Basin Compact could mean that Colorado
water rights would be curtailed in an amount sufficient to offset Colorado’s use in excess of its
proportionate amount in the past before curtailments occur in the other Upper Division
states.132 All of these issues may be raised in litigation.
It should be emphasized that only post-Compact water rights, those that were not “perfected
by use” prior to the operative Compact date, are subject to curtailment should reductions in
consumptive use be necessary to comply with the 1922 Compact.133 It has been estimated that
of approximately 2.5 MAF of Colorado River depletions in Colorado on an average annual basis,
approximately 1.6 to 1.75 MAF is attributable to pre-Compact water rights.134 But there are
ongoing questions about the operative date for determining pre- and post-Compact rights, the
particular date associated with a water right that is determinative,135 and the meaning of
“perfected by use.”136
Regardless of the precise definition, it is apparent that significant amounts of Colorado’s West
Slope-sourced water rights can be considered pre-Compact and not subject to curtailment.
That’s the good news. The corollary bad news is that the burden of curtailment will fall on the
much smaller quantum of post-Compact rights. Significant curtailment reaching far into the
seniority ranking may be necessary to achieve the amounts of reduced usage required for
Compact compliance.
The Risk Study has evaluated the effect of potential curtailment in Colorado to produce
differing volumes of water. As an example, producing 300,000 acre feet of water to respond to
Compact curtailment would require curtailment of water rights with priority dates junior to
1940. This means that water rights junior to that date would not be allowed to divert at all.

131

See Colo. Const. Art. XVI, Sec. 6; Coffin v. Left Hand Ditch Co., 6 Colo. 443 (1882).
Upper Basin Compact, Art. IV.b; see information on 2009-2018 use by Colorado, supra notes 72 to 74 and
accompanying text.
133
See supra notes 17 to 18 and accompanying text.
134
Risk Study Phase III Update, supra note 103, Slides 11-13.
135
Id., Slide 12.
136
For example, it is unknown as to whether an adjudicated municipal water right for 10 cubic feet per second
(cfs), of which only 2 cfs was in use in 1922 (or 1929) would be considered “perfected by use” to the full extent of
the 10 cfs decreed right.
132
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Producing 600,000 acre feet would require curtailment of post-1935 water rights. Curtailment
of all post-Compact water rights would be necessary in order to produce 932,000 acre feet.137
In order to avoid disproportionate economic and social impact on any one sub-basin,
consideration may be given to distributing the mandatory reductions based on each sub-basin’s
percentage of post-Compact water use relative to the State as a whole. Another variation
would distribute the mandatory reductions between West Slope uses (mostly agricultural) and
trans-mountain diversions (mostly municipal) based on each sector’s percentage of postCompact water. Both of these possibilities have been preliminarily analyzed in the Risk Study.138
As with any alternative schemes, some sub-basins and sectors are helped and others are hurt
by potential changes in administration in this zero-sum game. It will be difficult to determine
which of the many possible curtailment methods would be the “fairest” and it is certainly not
clear at this time exactly what process would be used for Compact administration in Colorado.

RISKS INHERENT IN INTERSTATE LITIGATION
Given the aforementioned legal uncertainties and ambiguities about the various parties’ water
entitlements under the Law of the River, one frequently discussed course of action is litigation.
Each of the basin’s factions has lawyers with well-rehearsed arguments designed to protect
their share of the water. Lawyers for Upper Division states stand ready with arguments that
would reduce their clients’ Lee Ferry delivery obligation in the face of climate change. Lawyers
for Lower Division states are equally prepared with arguments that could end future Upper
Basin development and even roll back current uses to meet their interpretation of the 1922
Compact. In any such litigated dispute, the winner’s position could require the loser to suffer
catastrophic results. Even without considering climate change impacts on the river, there is not
enough water for all the lawyers to be right, creating substantial risk and uncertainty for all
parties if this path is chosen.
The apparent attractiveness of litigation is clear. A number of the risks described above,
particularly those associated with the legal framework of the Law of the River and the
continued existence of the Structural Deficit, could at least theoretically be resolved through a
legal challenge. Within any of the Basin states, individuals or groups may lobby for litigation to
resolve what they see as unforgivable infractions of the Law of the River by other states. This
has made the threat of litigation and the confrontational approach that goes with it a tempting
talking point for elected officials and candidates for elective office.139

137

See Risk Study Phase III Update, supra note 103, Slides 13-16. For context, the federal Fryingpan-Arkansas
Project has a priority date of 1957, Denver Water’s Dillon Reservoir has a priority date of 1946, and the federal
Colorado-Big Thompson project has a priority date of 1935.
138
Id., Slides 18-27.
139
See, e.g., Lawmakers question efforts to fill new Lake Powell drought pool, Water Education Colorado, Sept. 25,
2019, https://www.watereducationcolorado.org/fresh-water-news/lawmakers-question-efforts-to-createcolorado-river-drought-plan/ (Colo. state senator Jerry Sonnenberg invokes protection by US Supreme Court).
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As just one example, a declaratory judgment could be sought to settle once and for all the
question of whether the 1922 Compact establishes a delivery obligation on the part of the
Upper Basin or whether, on the contrary, it is merely a non-depletion obligation. If a state is a
party to this type of case, the U.S. Supreme Court has “original jurisdiction” to hear it.140 The
allocations within the Colorado River Basin have been the subject of numerous original
jurisdiction disputes in the U.S. Supreme Court over the years, the most well-known being the
Arizona v. California lawsuit decided in 1963.141
Litigating a favored legal position would appear to have the advantage of securing a definitive
answer, binding on the parties and valid into the future, but there are plentiful disadvantages.
The most obvious is the risk of losing - no individual party can be sure of the ultimate result.
What seems like an inescapable conclusion to one state will, without a scintilla of a doubt, be
met with an equally firm conviction to the contrary by another state, or its lawyers. The sitting
Justices of the U.S. Supreme Court are not knowledgeable about western water issues and have
been known to reach conclusions that are inexplicable to experienced water managers.142
As strikingly illustrated by Arizona v. California, interstate litigation can be seemingly endless in
duration, cost buckets of money, and freeze participants in the status quo for fear of
jeopardizing a legal position. It also may not solve the underlying problem. The 1963 decision
in Arizona v. California was instigated by a complaint filed eleven years earlier and has been
estimated to have cost the parties $5 million at the time143 (approximately $42 million in 2019
currency). The trial itself lasted more than two years, featured 106 witnesses, and produced
thousands of exhibits.144 The case has been reopened five times subsequent to 1963145 and
followed on the heels of three previous trips to the Supreme Court.146 Clearly, none of the
individual decisions made the problems go away.
Other interstate water disputes are similarly long-lived. Florida v. Georgia, a dispute over the
waters of the Apalachicola-Chattahoochee-Flint river system in the southeastern United States,
originated in 1990 and is still going strong.147 Texas v. New Mexico and Colorado, a case
involving the Rio Grande Compact, is a baby in the original jurisdiction family, with its birth in
2014. After five years, the court has only recently decided who the proper parties are and has

140

U.S. Constitution, Art. III, Sec. 2.
Arizona v. California, 373 U.S. 546 (1963).
142
See, e.g., Arkansas Game & Fish Commission v. United States, 568 U.S. 23 (2012) (holding that periodic flooding
of a wildlife management area located in a floodplain resulting from releases from a flood control dam upstream,
made in accordance with the recommendations of a publicly constituted advisory committee, constitutes a
“taking” for which compensation is required.)
143
Bonnie G. Colby and Katharine L. Jacobs, editors, Arizona Water Policy: Management Innovations in an
Urbanizing, Arid Region, at 18.
144
Simon H. Rifkind, supra note 18, p. 3.
145
Arizona v. California, 547 U.S. 150, 150-52 (2006).
146
Arizona v. California, 373 U.S. at 550-51 n. 1.
147
Florida v. Georgia, 585 U.S. ___, 138 S. Ct. 2502; 201 L. Ed. 2d 871 (2018); Wikipedia, Florida v. Georgia (2018),
https://en.wikipedia.org/wiki/Florida_v._Georgia_(2018).
141
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not resolved any of the substantive claims.148 Those who would use the courts to resolve an
interstate water dispute must clearly be long-term investors.
While litigation purports to provide definitive answers, the courts’ ultimate determinations may
differ markedly from the original questions asked. Again, Arizona v. California provides a spoton example. Arizona’s original complaint, filed in 1952, requested resolution of three
questions: (1) the interpretation of Article III(b) of the 1922 Compact; (2) the manner in which
“beneficial consumptive use” is measured; and (3) how evaporation losses from Lake Mead will
be charged.149 The 1963 decision resolved exactly none of those claims. As the Special Master’s
report acknowledges, the original pleadings “were of little use in formulating the issues to be
tried.”150 Even with supplemental filings, “many of the issues for decision did not emerge until
final briefs were submitted.”151 In other words, the controversies, legal theories, and strategies
all evolved during the process of litigation, which took on a life of its own.152 The rationale for
the original filing of the complaint might easily get lost along the way.
While litigation is pending, the already arduous business of collaboration becomes
exponentially tougher. Representatives of litigating parties must carefully police what they say
so as not to undermine nuanced legal positions or have their words turned against them in the
next oppositional paper filed with the special master or the court. This is doubly true for
governmental litigants. Interstate litigation is a public matter and political capital will have
been expended in instigating the claim, meaning that any proposed compromise will meet with
at least some outraged public horror that the state’s future is being flushed down the drain by
incompetent overseers. This maneuver can be used strategically against the political party in
control of the state executive branch. All manner of internal and external politics can take
settlement discussions off track.153 The individuals working on the litigation within the state will
be hard pressed to both keep on top of the case and its deadlines and engage in meaningful
settlement discussions while simultaneously carrying out the active day-to-day management of
the river system they must share with their litigation opponents. All of these pressures work
against sensible settlements.

148

Texas v. New Mexico and Colorado, 583 U.S. ___ (March 5, 2018).
Arizona v. California, Motion for Leave to File Bill of Complaint and Bill of Complaint, No. 10 Original, 1952
Term, U.S. Supreme Court, pp. 25-27.
150
Simon H. Rifkind, supra note 18, p. 3.
151
Id.
152
Jack L. August, Dividing Western Waters: Mark Wilmer and Arizona V. California, Texas A&M University Press,
2007.
153
See, e.g., Maui Mayor Rejects Clean Water Act Settlement, Aims for Supreme Court Hearing: Internal politics in
Maui County muddle a closely watched groundwater case, Circle of Blue, Oct. 22, 2019,
https://www.circleofblue.org/2019/world/maui-mayor-rejects-clean-water-act-settlement-aims-for-supremecourt-hearing/?mc_cid=61c69ae5b7&mc_eid=65f04a5c03.
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Interstate water litigation may be a sensible strategy when other, less fraught, efforts have
utterly failed. But it should never be thought of as the best way of resolving a disputed issue.
The risks are massive in terms of time, resources, uncertainty of outcome, and depletion of
political capital. It is wildly impractical to believe that the many legal uncertainties surrounding
the 1922 Compact and subsequent statutes can easily be resolved through litigation.

RECAP OF THE RISKS OF CURTAILMENT
An evaluation of the overall risk of curtailment of water rights in Colorado to comply with the
1922 Compact must consider the aggregation of the various individual risks discussed above,
and a projection of those risks into the future. The various risks described in this paper are
summarized below.
Legal Risks
1. The obligation of the Upper Basin is held to be a delivery obligation as opposed
to a non-depletion obligation. This would mean that the Upper Basin must
absorb any climate change reductions to the flows in the Colorado River to
deliver 75 MAF over ten years at Lee Ferry, even if that requires curtailment of
existing uses to do so.
2. Because of the obligation to Mexico, the Upper Basin’s obligation at Lee Ferry is
held to be 82.5 MAF over ten years. This obviously increases the obligation of
the Upper Basin states and the risk that curtailment of existing uses will be
required.
3. Water rights junior to November 24, 1922 are deemed to be post-Compact
water rights. This simply means that more water rights in the Upper Division
states are vulnerable to curtailment.
4. The State of Colorado is determined to have exceeded its proportionate share of
Upper Basin water and to be responsible for repaying the overage under the
penalty box provision of the Upper Basin Compact. This could be very difficult
for Colorado as the state might need to produce 1.5 and 2.0 MAF through
curtailment to fulfill the obligation to the Lower Basin at Lee Ferry before any of
the other Upper Division states are required to contribute. The Risk Study tells
us that producing approximately 900,000 acre feet of water would require
curtailment of all post-Compact water rights.
Hydrological Risks
5. A repeat of hydrology experienced in the past causes Lake Powell to fall below
the critical level of 3,490 feet. No hydropower generation would occur, resulting
in loss of funding for federal water projects in the Upper Basin, as well as
endangered species and adaptive management programs that provide security
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for Upper Basin uses. The ability of Lake Powell to produce the required delivery
to the Lower Basin would be in severe jeopardy.
6. The hydrology gets worse and approximates the climate change projections of
reduction of flows in the Colorado River system by an additional 20-30% by 2050
and 35-55% by 2100, causing even steeper and earlier declines in Lake Powell,
with the same consequences as described above.
New Depletions or Demands
7. New depletions occur through new projects in the Upper Basin and increase the
risk of Compact curtailment. The risk that required deliveries cannot be made
approximately doubles with an 11.5% increase (500,000 acre feet) in Upper
Basin uses.
8. Currently unused Upper Basin tribal water rights are developed, putting
additional pressure on the Colorado River system and increasing the risk of
shortage and curtailment of water rights to ensure Compact compliance.
Unused tribal rights in the Upper Basin, including as yet unresolved tribal
reserved right claims, total approximately 1.0 MAF.
Inadequate Mitigation Measures
9. The Drought Contingency Plan measures are insufficient to halt the declines in
Lake Mead and Lake Powell. The DCP is already acknowledged to be insufficient
to address the overall imbalance in the Colorado River system.
11. No Upper Basin demand management program or other insurance policy is put
in place in the Upper Basin before the need for Compact curtailment occurs.
Each Upper Division state is investigating demand management independently,
including Colorado. But it is far from clear that such a program will be put in
place or established quickly enough to provide a buffer against curtailment.
12. A demand management program is put in place in the Upper Basin but is
insufficient to halt the decline in Lake Powell. Demand management will be
difficult and expensive. It is not clear that sufficient interest exists to produce
voluntarily the amount of water savings required to support a Lake Powell water
bank sufficient to protect against curtailment.
13. The Structural Deficit in the Lower Basin continues in some form and the
resulting declines in Lake Mead put additional pressure on Lake Powell. Lower
Basin water users have become accustomed to receiving and using greater
releases from Lake Powell than the target level of 8.23 MAF and further
reductions will be difficult and potentially fiercely opposed.
14. The successor agreement to the 2007 Guidelines is insufficient to address
climate change impacts or halt the decline in Lakes Mead and Powell. The
outlines and effects of the successor agreement are largely unknown. While
likely to incorporate the salient provisions of the DCP, it is very difficult to predict
any further details. A good guess would be that the successor agreement will be
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more robust than the DCP with contingencies for deeper or sustained decreases
in flows, but will not fully address the structural imbalance in the system.
Meaning that a risk of curtailment in the Upper Basin will continue.
Litigation
15. Interstate litigation is initiated in the U.S. Supreme Court that freezes
negotiations, undermines collaboration, and requires many years to reach
conclusion. Such a process could deal a significant blow to cooperative efforts to
address the Structural Deficit and create a more resilient system. While the
pendency of litigation might stay any efforts to impose Compact curtailment, the
risks could be magnified by a decision adverse to the Upper Basin.
While it is difficult to predict which of the above listed risks will or will not occur, the possibility
that some combination of these threats and consequences will materialize cannot be
disregarded.

INSURANCE OPTIONS OR “GOING BARE”
Even if the risk of curtailment of Colorado River rights were assumed to be low, the
consequences are not. Cities, and farmers and ranchers on the West Slope, would lose
economic activity, jobs, income, and community benefits. This is a classic example of something
natural resource managers and governmental organizations around the world must grapple
with - how to prepare for and respond to high consequence, low probability events.154
Analyzing the impacts of a credible range of physical and institutional futures in the form of
scenario planning is increasingly recognized as a valuable technique for water planning in
complex systems.155 Scenario planning suggests preparing contingency plans, like the DCPs, to
be better prepared to respond to the biggest risks.
In the Colorado River Basin, preparations and proposed responses fall into two categories:
basin-wide governance and local scenario planning.

154

See, e.g., Gregg Garfin et al., Preparing for High Consequence, Low Probability Events: Heat, Water & Energy in
the Southwest, Report to the U.S. Bureau of Reclamation from the project Enhancing Water Supply Reliability,
University of Arizona, 2016; Bernice Lee and Felix Preston, Preparing for High-impact, Low-probability Events,
Chatham House Report, 2012.
155
Christopher A. Scott, et al., Scenario Planning to Address Critical Uncertainties for Robust and Resilient WaterWastewater Infrastructures Under Conditions of Water Scarcity and Rapid Development, Water 2012, 4, 848-868;
doi:10.3390/w4040848, available at https://www.mdpi.com/2073-4441/4/4/848/htm; see also Water Research
Foundation, Joint Front Range Water Vulnerability Study, 2012; Marc D. Waage and Laurna Kaatz, Planning Water
Supply Systems for Multiple Future Conditions, Colorado Water, Colo. State Univ., Vol. 27. Iss. 2, 2010.
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The Basin Scale
The best hope for avoiding curtailment at the basin scale flows from the continued effort of
Colorado River water managers to reach agreements that bring better balance to the system
through voluntary reductions. There is a history and culture of collaboration in the Basin and,
therefore, reason to expect that Colorado River water leaders will devote considerable effort to
reaching a negotiated solution that decreases the risk of Compact curtailment in the Upper
Basin. These leaders recognize that the litigation and disruption likely to occur if the 1922
Compact’s enforcement provisions are invoked should be assiduously avoided.
It is quite possible that further negotiations will result in yet more reductions in deliveries and
use triggered by Lake Mead elevations or on sustained dry hydrology. Similar to the DCP’s
supplementary contributions to the baseline set in the 2007 Guidelines, a new operational
regime could call for even deeper reductions.
Another possibility for a basin scale pact is a “grand bargain” that trades off future Upper Basin
water use growth against a Lower Basin commitment not to enforce a Lee Ferry priority call.
Such a compromise has been suggested for a number of years as an alternative to resolve the
legal uncertainties in the Law of the River and thereby reduce risk.156 The politics of a grand
bargain are very difficult, however, in that each of the states would be forced to explain to its
constituents why theoretical rights under the 1922 Compact are being compromised. If any
such bargain is limited to a term of years, it will be critical to ensure that no party is in a worse
position at the end of the term than it would have been in the absence of the bargain.
Getting to closure on any such agreement is a painful process, however, and it has historically
taken years. Even with the best of intentions, tentative agreements have been undone.
Political headwinds, even those only indirectly related to Colorado River operations, can delay
or block a negotiated agreement.157 The primary terms of the Lower Basin DCP were
substantially agreed to for approximately five years prior to the finalization of that agreement.
Discussions concerning a Colorado water bank for conserved water have been ongoing for
almost ten years, but little significant progress has been made. Dry years, such as that
experienced in 2018, can throw a vulnerable system suddenly out of balance even while
negotiations are continuing. The impacts of climate change have the potential to outpace the

156

Eric Kuhn and John Fleck, Is there a ‘Grand Bargain’ to be had in the Colorado River Basin?,
http://www.inkstain.net/fleck/2019/06/is-there-a-grand-bargain-to-be-had-in-the-colorado-river-basin/, June 2,
2019.
157
See, e.g., Imperial Irrigation District wants $200 M for Salton Sea in exchange for Colorado River drought plan
OK, Desert Sun, January 30, 2019, https://www.desertsun.com/story/news/2019/01/31/california-imperialirrigation-district-200-million-dollar-salton-sea-colorado-river-drought-plan/2733780002/; Maui Mayor, supra note
153.
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efforts of the Basin States to bring the system into balance.158 All of this means serious
discussions of next steps need to start immediately.
Upper Basin and State-Based Approaches
Because there is no certainty of a basin-wide negotiated agreement, the best advice is to
provide as much as reasonably possible for a resilient system that will allow adaptation to
potentially adverse future conditions. This is the same logic that underpins the design of
reservoir spillways for rare high flows, or the concept of “firm yield” as representing a worst
case estimate of the reliable amount a water right will produce. These precepts point to the
desirability of having various levels of contingency plans ready, based on hydrological and
storage volume triggers, in order to provide increased resilience and allow adaptation to
adverse future conditions.
Approaches being considered in Colorado and the other Upper Division states fall into two
categories:
● Demand management - reductions in use of existing water rights in the short term as a
hedge against cuts in the future, and policies that take seriously the risks each new use
poses to existing water users
● Wait and see - not taking proactive action, but rather letting the chips fall where they
may, recognizing that involuntary curtailment could be the result
Demand Management
It has long been understood that relatively modest reductions in Colorado River water use have
the cumulative effect, over time, of substantially reducing worst-case risks by increasing
starting point storage as the river system enters droughts.159 This is the foundation of the Lower
Basin’s approach in the years since the approval of the 2007 Guidelines, with voluntary
measures among Lower Basin water users leaving water in Lake Mead as a hedge against risks
should inflows decline. By the end of 2018, such efforts had created a 1.7 million acre foot
“savings bank” in Lake Mead, staving off Lower Basin curtailments that would otherwise have
been required under the 2007 Guidelines.160
Similarly, a demand management program and water bank may be put in place in the Upper
Basin that can be used to meet downstream obligations and avoid or mitigate the need for
158

USGCRP, 2018: Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment,
Volume II, U.S. Global Change Research Program, Washington, DC, Ch. 28: Adaptation, available at
https://nca2018.globalchange.gov/chapter/28/, (Key Message #2: Climate Change Outpaces Adaptation Planning).
159
Balaji Rajagopalan, et al., Water supply risk on the Colorado River: Can management mitigate?, Water
Resources Research 45.8 (2009).
160
USBR, Colorado River Accounting and Water Use Report, May 2019, Table 1, available at
https://www.usbr.gov/lc/region/g4000/4200Rpts/DecreeRpt/2018/2018.pdf.
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curtailment for Compact compliance. The Demand Management Storage agreement that is a
component of the Upper Basin DCP erects the foundation for such a program, but does not
establish it nor require its establishment.161 The agreement does, however, provide for a
demand management program to utilize 500,000 acre feet of storage capacity in Lake Powell,
free of charge, that would be insulated against depletion by releases that would otherwise be
required to balance the contents of Lakes Powell and Mead.162 This capacity would be used to
store water voluntarily produced through conservation upstream and would serve as a “bank”
from which releases could be made to remedy a deficit in the 10-year average Lee Ferry flow
requirement, thus avoiding involuntary curtailment.
While demand management in the Upper Basin was investigated and was tested in a pilot
program for four years through 2018, no long-term program has been adopted.163 Colorado
and the other Upper Division states are each currently involved in internal processes exploring
how a demand management program might work within those states.164 These discussions are
likely to continue through 2020 and beyond.
The Colorado Water Conservation Board has made it clear that any demand management
program within the state of Colorado would consist of “voluntary, temporary, and
compensated reductions in consumptive use” for the purpose of assuring compliance with the
1922 Compact.165 Additionally, the CWCB is committed to avoiding disproportionate negative
economic or environmental impacts to any single sub-basin or region within the state and will
investigate mechanisms for obtaining “roughly proportionate contributions” from participants
on each side of the Continental Divide.166
Demand management for the purposes of Compact security is by no means universally
supported within the state of Colorado.167 There are many barriers - legal, operational, and
political - that must be addressed in order to stand up a viable demand management program
and water bank in Lake Powell.168 Difficulties include the perception that the Upper Division
state governments would be prematurely requiring curtailment for the benefit of the Lower
Basin, the depletion of the saved water by evaporation, and disagreements about an acceptable
level of risk. The rights and responsibilities of each Upper Division state vis à vis the others
have not even begun to be addressed and lasso in difficult questions about new development
161

See supra notes 54 and 55 and accompanying text.
Agreement Regarding Upper Basin Demand Management Program, supra note 54, Section III.B.2.c.
163
See Final Report, Colorado River System Conservation Pilot Program in the Upper Colorado River Basin,
February 2018, available at http://www.ucrcommission.com/RepDoc/SCPPDocuments/2018__SCPP_FUBRD.pdf.
164
See description of the state of Colorado’s investigation of demand management feasibility at
http://cwcb.state.co.us/water-management/Pages/DemandManagement.aspx.
165
Colorado Water Conservation Board, Support and Policy Statements, November 15, 2018, available at
http://cwcb.state.co.us/Documents/ShortTermHomePage/SUPPORTANDPOLICYSTATEMENTSFINAL11-15-18.pdf.
166
Id.
167
See, e.g., Water Equity a Concern for West Slope Water Users, Aspen Times, Aug. 27, 2019,
https://www.aspentimes.com/news/water-equity-a-concern-for-western-slope-water-users/.
168
See, e.g., Reports from Workshop on Shepherding Water in Colorado for Colorado River Compact Security,
available at http://cwi.colostate.edu/Shepherding.aspx.
162
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proposals, relative state shares of overall usage, and how to allocate benefits. It is not clear at
the time of this writing whether a demand management program will be put in place in
Colorado or the Upper Basin. Demand management does, however, represent a proactive
insurance policy against the potentially catastrophic risk of curtailment.
Going Bare (or Wait and See)
The difficulties associated with practical implementation of demand management have led
some to question whether simply waiting to see if curtailment happens, and dealing with the
consequences then, might be a preferred solution. Demand management has its downsides, as
described above, and may be opposed particularly by pre-Compact water rights holders as an
unnecessary, unduly complicated, and costly program. Any such decision to forego insurance
and roll the dice to see if curtailment happens should be informed by a clear-eyed
understanding of the risks and likely impacts as opposed to a “head in the sand” refusal to
acknowledge potential hazards looming.
The Risk Study suggests that curtailment would cut deeply into the priority list of post-Compact
water rights, and, in Colorado, would fall heavily on municipal transmountain diversions to the
East Slope.169 While that might sound superficially attractive to West Slope agricultural
interests, it has also been recognized that such a prospect would motivate affected municipal
water providers to buy or lease pre-Compact West Slope irrigation water rights, possibly in
substantial volume. Although these would almost certainly be market-based, arms-length
transactions, the resulting economic impact could be geographically concentrated and
tremendously disruptive to commodity supply chains.
The potential economic consequences of curtailment should be carefully weighed in any
decision to forego demand management or other forms of insurance. Such an economic
analysis is beyond the scope of this paper, and there is little in the way of hard data on this
issue. But the limited analyses available suggest that reductions in water supplies, whether
through drought or involuntary curtailment, impact rural economies both directly through
reductions in output and lost revenues and indirectly through reduced payments to entities
along the supply chain.170 Losses to Colorado’s economy of tens of millions of dollars, as well as
thousands of job losses, have been estimated and predicted.171
Advance planning for the possibility of curtailment could assist in mitigating economic losses
and disproportionate impacts, but it should be recognized that the imposition of curtailment

169

Risk Study Phase III, supra note 103, at 3, Slides 17, 22, 24-27.
See Allison Bauman, et al., Estimating the Economic and Social Impacts from the Drought in Southern Colorado,
Universities Council on Water Resources, Journal of Contemporary Water Research & Education,
Issue 151, Pages 61-69, August 2013; Tim James, et al., The Economic Importance of the Colorado River to the Basin
Region, Arizona State University (2014); Economic Impacts of Climate Change on Colorado, Center for Integrative
Environmental Research, University of Maryland (2008).
171
Id.
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could conceivably cause panic and chaos in the Upper Division states. Going bare is high stakes
poker.
“If It’s Possible, We Need To Plan For It”
The 2018 and 2019 Colorado Water Congress conferences were replete with presentations on
the “looming crisis” on the Colorado River. The advice from water managers and experts
included “expect the improbable,” “if it’s possible, we need to plan for it,” and “it would be
mistaken to plan based on hope that the situation will get better.”172 This theme continues to
be heard in gatherings of Colorado water professionals, with similar sentiments expressed that
water managers should “plan for the possibility” of Colorado River curtailment173 and a
municipal portfolio that includes a significant amount of post-Compact water rights is
“potentially problematic” because of the risk of Compact curtailment.174 Concern has been
voiced that “this river can turn on a dime,” so water users need to be prepared for that.175

CONCLUSION AND RECOMMENDATIONS
With the risks described in this paper that could cause curtailment of water rights in Colorado
and the Upper Basin, and the grave potential consequences of that curtailment, it seems
inarguable that some type of insurance policy is needed. Hoping for big snowpacks, or that the
lawyers will win a court battle against the Lower Basin, leaves us with enormous risks. Hope is
not insurance. We hope that our houses will not burn down, but we also buy insurance. Such a
policy could take a number of forms, with a demand management program at or near the top
of the list.
This paper is intended to provide an objective evaluation of the risk of curtailment in order to
inform the kind of cost-benefit analysis that would support a conclusion that a demand
management program or some other form of insurance is necessary and appropriate, or the
converse. The State of Colorado and the other Upper Division states will need to make
informed decisions about the risks and consequences of involuntary curtailment and weigh
them against the costs and benefits of a demand management program.
Voluntary, temporary, and compensated conservation by water users in Colorado in advance of
Compact curtailment, despite its complexities and downsides, seems preferable to involuntary
and uncompensated curtailment of unknown duration and magnitude. Such a program would
take the form of a contingency plan, with conserved water contributions triggered by bad
hydrology and proximity to violation of the ten-year flow obligation to the Lower Basin.
172

Comments of Barton Thompson, Jim Lochhead, and Andy Mueller, respectively, Colorado Water Congress,
Summer Conference, August 22-24, 2018.
173
Comments of Jim Lochhead, Colorado Water Congress, Annual Conference, Jan. 30 – Feb. 1, 2019.
174
Colorado River District, Western Slope Water Webinar, August 29, 2018, comments of Andy Mueller, available
at https://www.coloradoriverdistrict.org/events-directory/webinar/.
175
Comments of Jim Lochhead, Colorado River Symposium, Santa Fe, NM, Sept. 19, 2019.
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A demand management program should not be the only risk management solution pursued.
Because any such program ultimately accrues to the benefit of the Lower Basin, it should be
coupled with reforms that will phase out Lower Basin overuse, address the Structural Deficit,
and provide adaptation mechanisms for further reduced flows in the Colorado River.
Regardless of the form, some type of insurance policy is indispensable. The risks are too
substantial and the consequences too massive to go bare. We acknowledge that there are
significant logistical and implementation problems with demand management, such as
verification and accounting, funding, agricultural and tribal impacts, and water rights barriers,
to name a few. But even with all its difficulties, exploration of demand management seems to
be the right path for the Upper Basin, and no other alternative to the turmoil and disorder of
forced curtailment has been proposed thus far. It is incumbent on state agencies and water
users to objectively work toward an appropriate form of insurance, considering the various risks
and consequences described in this paper.
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ABSTRACT
Lake Powell, along with other reservoirs in the Upper Colorado River Basin, regulate the erratic flows of the Upper
Colorado River, storing water in wet periods for use during multi-decadal dry spells. Reservoirs also integrate the
effects of human activities: consumptive use at or above the reservoir, and releases from the reservoir. In colloquial
terms, a reservoir retains a memory of all of those previous inflows, depletions and outflows and it preserves this
memory until it spills or empties completely. This paper describes and demonstrates the nature of reservoir memory,
explores the physical effects of long-term persistence of reservoir memory, and illustrates what those physical
effects mean for intra-state water management in the Upper Colorado River Basin. The period between the time
Lake Powell spills and subsequently empties is typically several decades in length in this analysis. Reservoir
memory persists for that period, so a small increase in Upper Basin consumptive use or releases from Glen Canyon
Dam will accumulate over that period and eventually lead to a large relative deficit in reservoir storage. Reservoir
memory leads to two policy consequences: 1) A small exceedance of the amount of water legally available for
consumptive use in the Upper Basin can lead to a disruptive curtailment of water use under the terms of the Colorado
River Compact and 2) it is impossible to avoid or comply with a curtailment using involuntary cutbacks under a
prior appropriation water rights system. A “grand bargain” that involves a lower cap on depletions in the Upper
Basin in exchange for forbearance of curtailment by the Lower Basin in the event of shortfalls to the Lee Ferry flow
obligation would eliminate this complication. Market-based voluntary prospective cutbacks and retrospective
settlements are feasible management approaches.

Lake Powell, along with other reservoirs in the Upper Colorado River Basin, regulate the erratic flows of the
Upper Colorado River, storing water in wet periods for use during multi-decadal dry spells. Reservoirs also
integrate the effects of human activities: consumptive use at or above the reservoir, and releases from the
reservoir. In colloquial terms, a reservoir retains a memory of all of those previous inflows, depletions and
outflows and it preserves this memory until it spills or empties completely. This memory has effects on water
management in the Upper Basin that have important policy consequences.
This paper describes and demonstrates the nature of reservoir memory, explores the physical effects of longterm persistence of reservoir memory, and illustrates what those physical effects mean for intra-state water
management in the Upper Colorado River Basin. A hypothetical but plausible physical and institutional scenario
serves as a baseline, which is perturbed in order to illustrate those implications.
This analysis shows that the period between the time Lake Powell spills and subsequently empties is typically
several decades in length; reservoir memory persists for that period, with two physical effects. One is the
accumulation of annual depletions—a small increase in annual depletion will eventually lead to a large deficit in
reservoir storage. The second is the complement of the first: a small incremental increase in annual releases will
also accumulate to a large deficit in reservoir storage. This cumulative process is straightforward, but its policy
impact has not been broadly appreciated.
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This paper addresses two water management consequences that arise from those physical effects. One is that even
a small exceedance of the amount of water legally available for consumptive use in the Upper Basin can lead to a
disruptive curtailment of water use under the terms of the Colorado River Compact, and it is impossible to avoid
such a curtailment through involuntary cutbacks to water use without harm to senior water rights. To do so would
require perfect foresight.
A “grand bargain” that involves a lower cap on depletions in the Upper Basin in exchange for forbearance of
curtailment by the Lower Basin in the event of shortfalls to the Lee Ferry flow obligation could eliminate this
consequence (CRGI, 2013; Kenney, 2019; Kuhn, 2012; Wheeler, 2019). Market-based voluntary prospective
cutbacks and retrospective settlements are feasible management approaches.

1. Reservoir Memory
Figure 1 illustrates reservoir memory by comparing a baseline case with a perturbed case where additional
depletions are assumed to occur upstream of the reservoir.
Figure 1 presents three situations that illustrate how the effect of additional depletions would persist in reservoir
storage, accumulate over time, be transferred to outflow when the reservoir spills or empties, and then persist in a
cumulative measure of outflow (a five-year running total in this illustration). In the first situation, an additional
depletion of 2 units in Year 3 reduces storage compared to baseline conditions by the same amount, and that
effect persists until the reservoir spills in Year 6 and transfers the effect to outflow. The effect then persists in the
5-year cumulative flow through Year 10. In the second situation, an additional depletion of two units in Year 8
reduces storage compared to baseline conditions by the same amount. In Year 10 an additional depletion of 1 unit
further reduces storage, bringing the total accumulated reduction of storage compared to baseline conditions to
three units, which persists until Year 14, when the reservoir empties under baseline conditions. The effect of
reduced storage then transfers to outflow and persists through Year 18 in the cumulative flow. In the third
situation, an additional depletion of 3 units reduces reservoir storage in Year 20. In Year 22, the reservoir spilled
2 units under baseline conditions so outflow is reduced by that amount. In Year 23, when the reservoir spilled 3
units under baseline conditions, the remaining 1 unit of the storage effect is transferred to outflow. Altogether,
the effect of this depletion persists in the cumulative flow from Year 22 through Year 27.
For clarity, Figure 1 represents a neat and simple set of conditions. The longest period over which depletions
accumulate in the reservoir is 6 years in the second situation. On the Colorado River, the results of this study
suggest that the typical period from when Lake Powell spills to when it empties, extends over decades, so even
small increases in annual Upper Basin consumptive use (or small increases in annual releases at Glen Canyon
Dam) will lead to significant reductions in storage. The remainder of this report provides quantitative
illustrations, based on a plausible but hypothetical context, of the importance of the interplay between depletions,
releases and reservoir memory.

2. The Upper Colorado River Basin Context
The Colorado River system is managed and operated in accordance with the “Law of the River”, which consists
of compacts, treaties, federal and state statutes, court decisions and decrees, contracts, and regulations. See
MacDonnell, et al. (1995), Wilbur and Ely (1933), Wilbur and Ely (1948), Nathanson (1978) and Verburg (2010).
A comprehensive and convenient compilation is at Weisheit (2010).
The Colorado River Compact (1922) and the Upper Colorado River Basin Compact (1948), the principal
elements of the Law of the River, set constraints on consumptive use of water in the Upper Basin of the Colorado
River. A water treaty with Mexico (1944) created a federal obligation to deliver water from the Colorado River
system at the international border.
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Figure 1. Reservoir Memory. This figure illustrates how reservoir memory affects storage and outflow, and how memory is
transferred from the reservoir to the outflow when a reservoir spills or empties. In all three panels, the top of each column
represents baseline conditions; the hatched portion of a column is the effect of an additional upstream depletion and the solid
portion is the resulting storage or flow. Additional depletions occur in Year 3 (2 units), Year 8, (2 units), Year 10 (1 unit) and Year
20 (3 units). Panel 1): The effect of a depletion persists in the reservoir until it spills (years 6, 22 and 23) or empties (Year 14).
Panel 2): In years 6, 14, 22 and 23, all or part of the effect of additional depletion is eliminated from storage and transferred to
outflow. Panel 3): The effect persists in the 5-year cumulative flow.

Article II of the Colorado River Compact defines the Colorado River System and divides it into the Upper
Basin and the Lower Basin. Lee Ferry, a point on the Colorado River main stem one mile below the mouth of the
Paria River, divides the two basins. Article II also partitioned the states into the Upper Division (Colorado, New
Mexico, Utah and Wyoming) and the Lower Division (Arizona, California and Nevada)1
Article III(a) of the Colorado River Compact apportions to each basin 7.5 million acre-feet (maf) per year of
consumptive use of the waters of the River. Article III(b) grants an additional apportionment of 1 maf per year of
consumptive use to the Lower Basin.
The Mexican Water Treaty of 1944 established a federal obligation to deliver 1.5 maf of water per year to
Mexico. Article III(c) of the Colorado River Compact sets out terms by which that treaty obligation would be

1

Arizona includes a small portion of the Upper Basin while New Mexico and Utah each include a small portion
of the Lower Basin.
Lynker Technologies, LLC
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shared between the Upper Division and the Lower Division--some portion of that federal delivery obligation may
be the responsibility of the States of the Upper Division.
Article III(d) of the Colorado River Compact sets out the terms of an obligation on the states of the Upper
Division not to cause the 10-year cumulative flow at Lee Ferry to be depleted below 75 maf. This flow obligation
will likely be the limiting constraint on consumptive use in the Upper Basin. The framers of the Compact
expected that annual natural flows at Lee Ferry would typically substantially exceed 16 maf, which would satisfy
the apportionments in Article III(a) and (b), and the obligations in Articles III(c) and (d), and leave a surplus, but
that expectation is now understood to have been optimistic (Kuhn and Fleck, 2019).
Article VIII of the Colorado River Compact exempts Present Perfected Rights (PPRs) in the Upper Basin from
the apportionment and obligations set out in Article III.
The principal reservoir in the Upper Basin is Lake Powell, with a current active capacity of 20.3 maf,
impounded behind Glen Canyon Dam, about 18 miles above Lee Ferry. Construction of Glen Canyon Dam,
closed in 1963, added another layer to the Law of the River in the form of operating rules (Reclamation, 1970)
legislated as part of the Colorado River Basin Project Act (1968), as subsequently updated (Verburg, 2008).
What might be the future interpretation of each of the elements of the Law of the River, and how they may be
implemented, is broadly contentious and their precise nature will only be resolved by negotiation or prolonged
litigation, or both (Robison and Kenney, 2012).

3. About this Study
This analysis involves the interplay among elements of the Law of the River, Upper Basin consumptive use of
water and the physical behavior of Lake Powell. Because future inflows are unknown and unknowable,
consumptive use in the Upper Basin cannot be managed by prospective involuntary cutbacks in a way that does
not harm relatively senior water rights and permit undue depletions by relatively junior water rights. It is possible
to mitigate such inevitable harm through retrospective accounting and settlement, but this presents considerable
complexity, disruption and difficulty.
This consequence is illustrated quantitatively using a sensitivity analysis. In order to do so, a set of
assumptions about inflow hydrology, water use and the law of the river were adopted, and are described in
subsequent sections. Estimates of water availability to the Upper Basin are necessary as the measure of this
sensitivity, but those estimates are not presented as a prediction of the true future water supply situation on the
Colorado River.
Accordingly, this study uses a simplified set of assumptions regarding operating rules at Glen Canyon Dam,
and particular assumptions about inflow hydrology and consumptive use demand in the Upper Basin.
Assumptions about the Law of the River are the most problematic. The simple truth is that there can be little
certainty about what exactly will become the Law of the River—that will be fought out over decade upon decade
of litigation, by long and intense negotiation, or some combination of both. The flow requirement at Lee Ferry is
the most significant legal assumption. The average water supply available in the Upper Basin corresponds
directly to this assumption. The Article III(d) ten-year non-depletion obligation is disputed due to the tension
between it and the apportionment in Article III(a) and due to uncertainty about how this obligation should be
interpreted if natural flow is reduced by climate change while depletions in the Upper Basin remain unchanged.
There is also substantial uncertainty and controversy about the apportionment of the Mexico delivery in Article
III(c) (Kenney, 2010).
Only slightly less uncertain are the true future hydrologic conditions under climate change. The reconstructed
flows used here represent an assumption of stationarity wherein the mean and variability of future flows will be
similar to the historical and prehistorical past. Climate change makes this assumption untenable. Although it is
possible that future long-term average Colorado River flows will be greater than the current historical average,
such an increase is very unlikely (Harding, et al., 2012; Udall and Overpeck, 2017).
All of these assumptions will be disputed in one way or another by virtually every stakeholder in the Colorado
River Basin. However, these simplified and particular assumptions are considered adequate for the objectives of
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this analysis. While the magnitude and pattern of the effects quantified herein will change with different
assumptions, particularly with respect to inflow hydrology and the Law of the River, it is very unlikely that these
effects would vanish.

1.1. Upper Basin Yield and Entitlement
The physical effects and management consequences of reservoir memory are quantified in this study using the
water supply yield to the Upper Basin. Yield may be limited by the physical supply and the capacity of the
physical system (physical availability), or by legal constraints (legal availability). In this study the physical
supply, natural inflows above Lee Ferry, and the physical system, reservoirs above Lee Ferry, are held constant in
all analyses. Consequently, differences in yield to the Upper Basin between different analyses reflect only
changes in legal availability. Accordingly, the yield resulting from a given set of assumptions about the Law of
the River is referred to here as the legal entitlement of consumptive use to the Upper Basin under those particular
assumptions. Entitlement is used in this study not as a legal term, but as a conceptual measure to compare the
effects of different sets of assumptions.
In general terms, if the flow at Lee Ferry falls below the obligations set out in Article III(c) and Article III(d)-however these may eventually be interpreted--consumptive use in the Upper Basin must be curtailed to the degree
necessary to offset any flow shortfall, except that PPRs are not subject to curtailment (Article IV, UCRBC, 1948).
The constant annual amount of natural flow that is available for consumptive use in the Upper Basin after a spill
at Glen Canyon Dam, while just avoiding curtailment, is used here as the quantification of the water entitlement
of the Upper Basin2.

4. Approach
The physical implications of reservoir memory in the context of the Upper Colorado River Basin are illustrated by
applying a water balance model consistent with the U.S. Bureau of Reclamation’s 2007 Hydrologic
Determination (Reclamation, 2007a) to estimate the occurrence of compact curtailments in a Baseline Scenario
where the system is simulated under a set of plausible assumptions about the Law of the River, about Upper Basin
consumptive use, and about inflow hydrology. The results of this Baseline Scenario are analyzed to illustrate why
reservoir memory would prevent the use of prospective priority administration of state water rights to avoid or
comply with the consequences of a shortfall to the flow obligation at Lee Ferry. That Baseline Scenario is then
altered by reducing consumptive use in the Upper Basin to create an Alternative Scenario. Comparison of results
between the Baseline Scenario and the Alternative Scenario illustrate the effect of intra-state water management.
The approach employed here (“Water Balance Model”) is an automation of the annual water balance method
used by Reclamation for the 2007 Hydrologic Determination, and was developed by reverse-engineering the
results published in Reclamation (2007a). A similar approach, also based on the 2007 Hydrologic Determination,
was used in the Colorado River Water Availability Study, Phase I (CWCB, 2012) and the Colorado River Water
Bank Feasibility Study Phase 1 (MWH, 2012). Those previous analyses did not examine the two issues central to
this analysis.
The Hydrologic Determination water balance is an annual model of the water balance above Lee Ferry,
including inflows, carryover reservoir contents, reservoir releases, reservoir evaporation, and Upper Basin
consumptive use. The Hydrologic Determination water balance is subject to the physical constraints on reservoir
storage in the Upper Basin, assumptions about the non-depletion flow obligation at Lee Ferry, and assumptions
about apportionment of the federal delivery obligation to Mexico. It covers a study period of 1906 through 2000,
and is based on a record of annual natural flows over that period. The details of the 2007 Hydrologic
Determination water balance, and some of its limitations, are set out in Appendix A.

2
Yield or entitlement will differ from one inter-spill period to another, and can be calculated over longer periods
encompassing multiple inter-spill periods, in which case it will be determined by the driest inter-spill period.

Lynker Technologies, LLC

Electronic copy available at: https://ssrn.com/abstract=3480751

Page 5

6504
RESERVOIR MEMORY COMPLICATES WATER MANAGEMENT IN THE UPPER COLORADO RIVER BASIN
DRAFT NOVEMBER 4, 2019

1.2. Water Balance Model
The Water Balance Model used in this work implemented equations 1 – 5, of the 2007 Hydrologic Determination
(Appendix A) to perform an annual water balance at Lee Ferry. The single inflow is the natural flow at Lee Ferry,
the outflows are Upper Basin consumptive use (including Upper Basin PPRs), the Lee Ferry flow obligation, a
portion of the Mexican Treaty delivery obligation, and shared CRSP reservoir evaporation. Table 1 shows the
conceptual priority of outflows as adopted in the Baseline Scenario is as follows (1 being the highest priority).
The Water Balance Model was validated against the Hydrologic Determination water balance as described in
Appendix B. Specific elements of the model are as follows.
Table 1. Priority of Outflows
Priority
1
2
3
4
5
6
7

Outflow
Reservoir evaporation,
Upper Basin consumptive use under Present Perfected Rights,
The Upper Division Article III(c) portion of the Mexican Treaty Water delivery obligation,
The Article III(d) Lee Ferry flow obligation,
Upper Basin consumptive use under non-PPRs,
Glen Canyon Objective Minimum Release, and
Reservoir storage.

Both scenario simulations are forced with the 1244-year (762-2005) reconstruction of prehistoric natural flows
at Lees Ferry reported in Meko, et al. (2007). This is the reconstruction used in Appendix N of the Final
Environmental Impact Statement for the Colorado River Interim Guidelines for Lower Basin Shortages and
Coordinated Operations for Lake Powell and Lake Mead (Reclamation, 2007b), the Colorado River Water
Availability Study, Phase I (CWCB, 2012) and in the Colorado River Basin Water Supply and Demand Study
(Reclamation, 2012). Its use here facilitates comparison with those earlier reports.
The reconstructed flows from Meko et al. (2007) are based on a functional relationship between chronologies
of tree-ring indices and historical natural flows. Meko et al. (2007) state that the reconstruction was based on
flows at Lee Ferry (the compact point), and the supplemental information provided with the journal article
describes the dataset as such, but data downloaded from the treeflow.info web site (treeflow.info, 2018; Rice et
al., 2009) includes metadata that indicate that the reconstruction is based on natural flows at Lees Ferry. The
reconstructed flows in both datasets are identical when rounded to the same precision. However, the data in both
datasets labeled as observed flows are inconsistent between the two datasets and both are inconsistent with flows
at either Lee Ferry or Lees Ferry in the current natural flow dataset from the U.S. Bureau of Reclamation
(Reclamation, 2019).
These inconsistencies, though not large, introduce some uncertainty with respect to the basis for the
reconstruction. Based on information from one of the authors of Meko et al. (2007), the reconstruction has been
assumed to be based on the Lees Ferry gage (Lucas, 2019).
The Lees Ferry gage is located approximately one mile above the mouth of the Paria River and approximately
two miles above the compact division point at Lee Ferry. Flows at the Lees Ferry gage are assumed to be equal to
releases from Glen Canyon Dam. When Lees Ferry flows are used to force the Water Balance Model, the Lee
Ferry flow obligation is reduced by 20,000 af/year, the average natural flow from the Paria River at its mouth, so
that compliance with the Lee Ferry flow obligation can be assessed against Glen Canyon releases.

1.3. Upper Basin Consumptive Use Demand
Upper Basin consumptive use demand is a constant parameter representing an estimate of the total annual amount
of consumptive use resulting from full supply of all water rights in the Upper Basin, including the 50,000 af of
Upper Basin consumptive use entitled to Arizona. Upper Basin consumptive use is net of shared CRSP
evaporation. Units are af. In the Baseline scenario, Upper Basin Consumptive Use Demand was set to 5.79 maf,
consistent with Run 2 of the 2007 Hydrologic Determination (Appendix A, Table A1).
Lynker Technologies, LLC

Electronic copy available at: https://ssrn.com/abstract=3480751

Page 6

6504
RESERVOIR MEMORY COMPLICATES WATER MANAGEMENT IN THE UPPER COLORADO RIVER BASIN
DRAFT NOVEMBER 4, 2019

1.4. Quantification of Present Perfected Rights
Article VIII of the Colorado River Compact exempts Present Perfected Rights (PPRs) from the apportionment and
obligations set out in Article III. Kuhn (2012) offers an estimate of 2.267 maf for the amount of consumptive use
associated with Upper Basin PPRs, based on work by the Upper Colorado River Basin Commission. That value
was used in this simulation. This quantification does not account for extensive tribal water rights that constitute
PPRs without being put to use and that could confound curtailments based on water right priorities.
The Water Balance Model constrains curtailments to protect consumptive use under PPRs in the Upper Basin.
The effect of PPRs is to provide a reliable minimum supply of water in the Upper Basin, but the tradeoff is that
curtailment spells are extended.

1.5. Article III(c) Mexican Treaty Delivery Obligation
Article III(c) of the Colorado River Compact sets out rules by which the 1.5 maf/year federal delivery obligation
to Mexico should be apportioned between the Upper Division and Lower Division states. Interpretation of these
provisions is controversial (Kenney, 2010). The federal obligation is often assumed to be equally apportioned
between the Upper and Lower Divisions, but under the most severe interpretation, the Upper Division states may
bear transits losses on its share of the delivery obligation and may thus owe more than 0.75 maf/year at Lee Ferry
(Wigington, 2019). A conventional interpretation of Article III(c) is that the Mexican Treaty delivery is an annual
obligation. This analysis assumes that the Upper Division states are obligated to deliver 0.75 maf per year at Lee
Ferry as their share of the federal delivery obligation to Mexico.

1.6. Article III(d) Lee Ferry Flow Obligation and the Mexican Treaty Delivery Obligation
Article III(d) of the Colorado River Compact restricts the Upper Basin from depleting the flow passing Lee Ferry
below an aggregate of 75 maf in any running ten-year period. This requirement is not without controversy
(Kenney, 2010; Kuhn, 2007.
As a simplifying assumption, the Hydrologic Determination water balance treated the Article III(d) ten-year
flow obligation on an annual basis (7.5 maf/year) and lumped that obligation with an assumed quantification of
the Upper Basin share of the Mexican delivery obligation of 0.75 maf/year, to create a composite annual flow
obligation of 8.25 maf. This composite flow obligation was used in four runs to assess compliance with the
Compact and the Mexican Treaty on a year by year basis3. This year-by-year approach does not guarantee
compliance with the cumulative obligation of Article III(d) but in none of these runs did the flow at Lee Ferry
over a ten-year period fall below the implied ten-year composite cumulative flow obligation of 82.5 maf, thereby
maintaining compliance with the assumed cumulative flow obligation of Article III(d) of 75 maf and the assumed
annual delivery obligation of 0.75 maf/year under the Mexican Treaty.
Although treating the Lee Ferry flow obligation on a year-by-year basis was sufficient for the 2007 Hydrologic
Determination, doing so will not assure compliance with the assumption of a ten-year cumulative flow obligation
under more severe conditions. Accordingly, the Water Balance Model assesses compliance with Article III(d)
and Article III(c) by comparing the ten-year running sum of Lee Ferry flows against an assumed ten-year
composite Lee Ferry flow obligation of 82.5 maf. Using this ten-year composite obligation simplifies the
simulation, but whether or not this assures compliance with Article III(c) depends on the relative priorities
assumed for obligations under Article III(d) and Article III(c). As described earlier, the Water Balance Model
assumes that the Mexican Treaty delivery obligation is satisfied ahead of the Article III(d) flow obligation.
Consequently, the assumed Upper Basin Article III(c) obligation will be satisfied unless the simulated flow at Lee
Ferry in any year falls below 0.75 maf.
For consistency with Meko et al., 2007, the lumped Article III(d) and (c) ten-year flow obligation was
quantified as 82.3 maf at Lees Ferry, and Upper Basin compliance with that obligation was evaluated using Glen
3
The 2007 Hydrologic Determination also included four analyses that used a composite annual Lee Ferry flow
obligation of 7.50 maf. This reflects the assumption that the Upper Basin will make no contribution to the federal
delivery obligation to Mexico. See Appendix A, Table A1.
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Canyon releases (equivalent to Lees Ferry flows). These assumptions are consistent with most other analyses,
including Reclamation (2007a), MWH (2013) and CWCB (2012).
In both the Baseline and Alternative Scenarios, Upper Basin depletions are only curtailed, and shortages
reported, when necessary to satisfy a shortfall to the lumped ten-year Lee Ferry flow obligation.

1.7. Glen Canyon Dam Release
This analysis adopts a simplifying assumption about the operating rules at Glen Canyon Dam that is based on the
Objective Minimum Release (OMR) as set out in the Criteria for Coordinated Long-Range Operation of Colorado
River Reservoirs (Reclamation, 1970, now superseded; see also Colorado River Basin Project Act, section 602(a),
1968). The OMR is based on annualization of the Article III(d) obligation (7.5 maf per year) lumped with an
assumed quantification of the Upper Basin’s share of the federal Mexican delivery obligation (0.75 maf/year) for
a total annual flow of 8.25 maf, as measured at Lee Ferry. Because Lee Ferry is located one mile below the
mouth of the Paria River, which provides an average inflow of 20,000 acre-feet (af), the OMR is set to 8.23 maf.

1.8. Reservoir Capacity
All major reservoirs above Lee Ferry are assumed to be available to maintain flows past Lee Ferry, and are
simulated as a single, lumped reservoir (Reclamation, 2007a, Appendix B). Reclamation (2007a) provides
estimates of lumped reservoir capacity in 2007 and in 2060, based on estimates of sediment accumulation. For
each time frame, Reclamation (2007a) provides estimates of storage capacity above the river outlets (live
capacity) and above the minimum level at which hydropower generators can be operated (active capacity). Table
2 shows these values.
Table 2. Reservoir Capacity
Live Capacity (af)
Active Capacity (af)

2007
35,233,298
30,167,576

2060
33,833,590
29,530,030

In both scenarios, lumped reservoir capacity was assumed to be 29.53 maf, representing active capacity
available in 2060 (capacity above the power pools), considering estimated sedimentation.

1.9. Evaporation
Under Article V(b)(1) of the 1948 Upper Colorado River Basin Compact, evaporation from Lake Powell, Flaming
Gorge Reservoir, and the Aspinall Unit is shared among the Upper Division states based on the states’ percentage
compact shares set out in Article III(a)(2) (shared CRSP evaporation). Evaporation at all other Upper Basin
reservoirs is considered part of Upper Basin consumptive use. (Evaporation from Navajo Reservoir, part of the
CRSP, is chargeable to New Mexico based on the consumptive use of the Navajo supply within that state, and is
also included in Upper Basin consumptive use.) Reclamation (2007a) documents two equations used for
calculating shared CRSP evaporation as a function of storage in the lumped reservoir, one for use when
simulating active reservoir capacity and the second for use when simulating live reservoir capacity. These
equations are documented in Appendix A (Equations 6 and 7).
Regression analysis determined that shared CRSP evaporation reported in Reclamation (2007a) was based on
the average of reservoir contents at the beginning of the year and reservoir contents at the end of the year.
Because year-end storage depends on the estimate of reservoir evaporation, an iterative approach is currently used
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for the annual simulation; referring to Appendix A, equations 1-4 and 6 or 7 are iterated to convergence within 5
af to determine year-end storage.
Because active reservoir capacity was used in this simulation, Equation 6 (Reclamation 2007a, Appendix A)
was used to estimate reservoir evaporation.

1.10. Curtailments
Curtailments are the amount by which Upper Basin consumptive use demand must be reduced in any year in
order to comply with an assumed composite flow obligation at Lee Ferry.

1.11. Baseline Simulation
In the Baseline Scenario, the Water Balance Model Upper Basin Consumptive Use Demand was set to 5.79 maf,
consistent with Run 2 of the 2007 Hydrologic Determination (Appendix A; Reclamation, 2007a).

1.12. Alternative Scenario
The Alternative Scenario is identical to the Baseline Scenario except Upper Basin Consumptive Use Demand was
set to 5.0 maf. This level was determined to be the sustainable level through the most severe dry spell in the study
period. Higher levels of Upper Basin Consumptive Use Demand could be sustained through other less severe dry
spells.

5. Results
This section reports the results of the water balance simulations. Estimates of curtailment are reported for the
Upper Basin as a whole.

1.13. Baseline Scenario
Table 3 reports the statistics of independent curtailment spells (as opposed to nested curtailment spells, explained
below). Over the course of the 1244-year simulation, 25 independent curtailment spells occurred, with lengths of
1-5 and 9 years. The average intensity (the average annual curtailment for the length of the spell) was 2.1 maf
and the weighted average length of the 25 spells was 2.2 years. The frequency (probability) of entering a
curtailment spell and the return interval of a curtailment spell are 2%/year and 50 years, respectively. Generally,
frequency decreases as spell length increases, though only one spell occurred for each length of 4, 5, and 9 years.
Table 3. Independent Curtailment Spells (Baseline Scenario)
Spell
Length
(years)

Events
(#)

Average
Intensity
(maf)

Frequency
(%/year)

Return
Interval
(years)

1
2
3
4
5
9
all

10
10
2
1
1
1
25

1.9
2.0
2.0
2.5
2.4
2.4
2.1

0.8
0.8
0.2
0.1
0.1
0.1
2.0

124
124
622
1244
1244
1244
50

The single 9-year curtailment spell is separated from a 2-year curtailment spell by a single year during which
about 1 maf was stored in Lake Powell. Considering the entire 12-year period as a single curtailment spell, the
average intensity was about 2.1 maf.
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Table 3 shows the statistics of all curtailment spells, including nested spells, from one to nine years in length.
Nested spells are those contained within an independent spell. Any spell of length s contains s-n+1 spells of
length n. For example, in a nine-year independent spell there are two nested 8-year spells, three nested seven-year
spells, and so on.
Table 3. Nested Curtailment Spells (Baseline Scenario)

(#)

Frequency
(%)

Return
Interval
(years)

Average
Intensity
(maf)

Conditional
Probability
(%)

Probability
of
Additional
Year(s)
(%)

54
29
14
9
6
4
3
2
1

4.3%
2.4%
1.1%
0.7%
0.5%
0.3%
0.2%
0.2%
0.1%

23
43
89
138
207
311
415
622
1244

2.1
2.4
2.6
2.7
2.6
2.6
2.6
2.6
2.4

44%
24%
11%
7%
5%
3%
2%
2%
1%

56%
32%
20%
13%
8%
5%
2%
1%
--

Spell
Length
(years)

Events

1
2
3
4
5
6
7
8
9

Curtailment occurred in a total of 54 years whereas independent spells began in only 25 years, so the
frequency of being under curtailment in any year is about 5%, roughly twice the probability of entering a multiyear curtailment spell. This is because 44 of the 54 total curtailment years are contained in multi-year spells.
The overall probability of nested spells along with their average intensity are appropriate for estimating longterm reliability, but over shorter time horizons reservoir content influences the expected probability of
curtailments. Current reservoir content is a state variable that sets the initial conditions for the future, and the
probability of a future curtailment spell increases as reservoir content decreases, so low reservoir content has skill
in estimating the probability of future curtailments. Similarly, because curtailments occur when reservoir storage
is zero (active storage in this case), the conditional probability that a spell will continue has useful skill.
Table 2 shows that the frequency of entering an independent curtailment spell of any length is about 2%.
However, once a spell has begun, the conditional probability shown in Table 3 is the expected probability of the
length of the spell. For example, the probability that the spell that has just begun will last exactly one year or
exactly two years is 44% and 25% respectively (the conditional probabilities in the table do not sum to 100% due
to rounding). Accordingly, the probability that a spell of length s will last one or more years longer is the sum of
the conditional probabilities of spells of length greater than s; 56% for a spell that has just begun. These values
are shown in Table 3, Probability of Additional Years (the values are inconsistent with the conditional
probabilities due to rounding). For example, if a curtailment spell is currently in its second year, the probability
that it will extend to three years or longer is 32 percent. These conditional probabilities provide important
information for water management during a curtailment.

1.14. Alternative Scenario
There were no curtailments in the Alternative Scenario.

6. Discussion
Under the assumptions adopted by the baseline simulation, the Upper Basin can expect a curtailment with an
intensity of about 2 maf roughly every 50 years (an annual probability of about 2 percent). Once that curtailment
starts, the probability that it will last at least one additional year is over 50 percent, and the probability that it will
Lynker Technologies, LLC
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last at least two additional years is about one-third. The most severe dry spell in the study period was from 1121
to 1183. That period contained the longest curtailment produced by this simulation, 9 years (but that 9-year spell
was followed by one non-curtailment year and then by a 2-year curtailment spell.) These 12 years of curtailment
occurred during the most severe dry spell in the study period.

1.15. Reservoir Memory Confounds Administration
What happens during the interim period between a spill and the next curtailment has important consequences for
administration of intra-state water rights in the Upper Basin. In this simulation, interim periods range in length
from 9 years to 80 years and average 46 years. Increasing consumptive use or decreasing inflow will shorten
interim periods, and vice versa.
Lake Powell constitutes the memory of all depletions in the Upper Colorado basin and all releases from Glen
Canyon Dam4 over an interim period. This effect confounds administration of water rights for the purpose of
avoiding or complying with a curtailment.
A curtailment may be precipitated by a spell of low flows, but it is by definition caused by depletions that
exceed the Upper Basin entitlement5. The states in the Upper Basin won’t know with certainty their true
entitlement until luck runs out and a spell of low flows precipitates a curtailment, and the depletions that caused
that curtailment may have occurred decades earlier. Even small long-term exceedance of entitlement will result in
large curtailments. For example, if the Upper Basin entitlement is exceeded annually by only 50,000 af, less than
one percent of total depletions in the Basin, over the average interim period of 46 years between spill and
curtailment in this simulation, the consequence is a curtailment that is over 2 million acre-feet.
The challenge for a state engineer administering water rights in an Upper Basin state under the prior
appropriation system is that when a curtailment takes place the state has already depleted too much water6. It is
axiomatic that consumptive use beyond a state’s entitlement represents depletions by junior water rights. With
perfect foresight, the state engineer could have avoided curtailment by applying, at the moment Lake Powell
stopped spilling, the perfect call against those junior depletions, resulting in the perfect prospective cutback that
brings the state’s cumulative consumptive use equal to its entitlement, thus avoiding a curtailment.
In the real world, foresight is non-existent beyond the seasonal time frame. Inter-annual variability of
Colorado River flows is predominantly random, and attempts to forecast flows on an inter-annual basis have not
produced actionable information. Seasonal forecasts of runoff exhibit useful skill, based on knowledge of
antecedent soil moisture at the beginning of the winter, and accumulated snow-water-equivalent as the year
progresses. Forecasts of streamflow for the next year have only a little skill (arising from knowledge of soil
moisture at the start of snow accumulation). No useful skill has been demonstrated by forecasts of year two,
much less the multi-decadal scale that would be necessary to estimate, in advance, the Upper Basin entitlement.
The penalty for this real-world lack of foresight is either foregone benefits (from overly conservative
management) or, more likely, harm to relatively senior non-PPRs from even slight overestimates of the
entitlement, as noted earlier.
Simulation, however, offers perfect hindsight and allows calculation of what the true consumptive use
entitlement for the Upper Basin would have been for a particular period. This is done by calculating the
maximum consumptive that will just avoid a curtailment over the period between two spill events. The difference
in any year between actual consumptive use and the true entitlement is the amount that should have been cut back
had perfect foresight been available. Figure 1 uses one interim period from the baseline simulation to illustrate
the consequences if no effort is taken to avoid an Article III(d) curtailment. Actively trying to avoid a curtailment
may result in a less severe outcome, but cannot eliminate all harm to senior non-PPRs. For example, the “trigger”
approaches based on reservoir levels that have been suggested in Colorado might provide the means to avoid a
4

The effect of evaporation is also integrated into Lake Powell storage.
Whether or how much depletions exceed entitlement in a simulation depends on the assumptions used; the
amounts reported here are a function of the specific assumptions used in this analysis.
6
Assuming no other state’s depletion is disproportionate under Article III(a)(2) of the Upper Colorado River
Basin Compact (1948).
5
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curtailment, but if they are based on involuntary cutbacks, the progressively more severe cutbacks used in such an
approach would mean that non-PPR juniors would enjoy higher depletions before the triggers went into place and
as they escalated, while non-PPR seniors would suffer undue cutbacks later in the process.
Streamflows cannot be forecast with skill, but low reservoir contents can be used to forecast curtailments with
progressively greater skill as storage is reduced. This is the principle on which the trigger approaches work. An
active market trading consumptive use forbearance or offsets among PPRs, non-PPR seniors and non-PPR
juniors, a sort of futures market, could serve to mitigate or even avoid a curtailment, or to settle residual inequities
after curtailment occurs. These approaches are analogous to augmentation plans for conjunctive use of
groundwater. However, if decades have passed since a spill, it is possible that the supply of offset or forbearance
credits would be insufficient to settle all cumulative inequities, in which case the price of augmentation would
exceed the means of some non-municipal non-PPR-juniors. This suggests that without higher stakes many water
users would simply not settle their overdrafts. Disciplined enforcement of “water bankruptcy”, along the lines of
the closure of wells with inadequate augmentation plans in the South Platte basin, might lead to a workable
approach to reduce harm to compact-seniors. More sophisticated market-based “futures” approaches can be
envisioned.

Figure 1. Inevitable harm to non-PPR senior water rights. The two cases in this figure illustrates the harm to senior non-PPR
water rights from cutbacks necessary to comply with an Article III(d) curtailment. The dotted gold line shows the assumed steady
Upper Basin consumptive use demand of 5.8 maf. The solid gold line represents the resulting reservoir contents, and the gold
hatched columns represent the cutbacks necessary to comply with the resulting curtailment. The corresponding blue lines represent
the consequences of “perfect” administration with a constant cutback of Upper Basin consumptive use to 5.0 maf from spill to spill;
there are no curtailments in this case. The amount of the steady cutback, 0.8 maf, represents consumptive use under junior non-PPR
rights. Without this prefect cutback, curtailments cause substantial undue cutbacks of senior non-PPR rights. Without such a
cutback, all non-PPR rights must be shut down in years 1148 and 1150. This is the most severe dry spell in the study period;
smaller cutbacks would be necessary in other less severe dry spells.

Retrospective settlement systems are in use, but in situations that are much less complex and mature with
much less exposure to drawn out litigation.
The idea of a “grand bargain” on the Colorado River compares favorably with the alternatives described
above: unavoidable harm to non-PPR seniors with consequential controversy and litigation, or the complexity and
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disruptive nature of market-based anticipatory or retrospective settlement approaches. In one concept of a grand
bargain the Upper Basin would agree to a lower firm cap on annual Upper Basin consumptive use and the Lower
Basin would, in exchange, agree not to call for water at Lee Ferry (CRGI, 2013; Kenney, 2019; Kuhn, 2012;
Wheeler, 2019). Administering water rights to comply with a firm cap on depletions would be done on a year-toyear basis. This has the advantage of being possible, and is also comparatively much easier and far less disruptive
than conceivable alternatives.
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I.

Introduction

The Colorado River Basin (Basin) is in the eighth year of drought – the worst eight year
period in over a century of continuous recordkeeping. Reservoir elevations have
declined over this period and the duration of this ongoing, historic drought is unknown.
This is the first long-term drought in the modern history of the Colorado River,
although climate experts and scientists suggest droughts of this severity have occurred
in the past and are likely to occur in the future. The Colorado River provides water to
two nations, and to users within seven western states. With over 27 million people
relying on the Colorado River for drinking water in the United States, and over 3.5
million acres of farmland in production in the Basin, the Colorado River is the single
most important natural resource in the Southwest.
The Secretary of the Interior (Secretary) has a unique role on the Colorado River –
charged with management of a vast system of dams and reservoirs that have provided
water for the development of the Southwest.
Under these conditions, conflict over water is unsurprising and anticipated. Declining
reservoir levels in the Basin led to interstate and inter-basin tensions. As the agency
charged with management of the Colorado River, the Department of the Interior
(Department) had not yet developed operational rules for the full range of operations at
Lake Powell and Lake Mead because these types of low-reservoir conditions had simply
not yet occurred.
Against this background, at the direction of the Secretary, the Department initiated a
public process in May of 2005 to develop additional operational guidelines and tools to
meet the challenges of the drought in the Basin. While water storage in the massive
reservoirs afforded great protection against the drought, the Department set a goal to
have detailed, objective operational tools in place by the end of 2007 in order to be
ready to make informed operational decisions if the reservoirs continued to decline.
During the public process, a unique and remarkable consensus emerged in the basin
among stakeholders including the Governor’s representatives of the seven Colorado
River Basin States (Basin States). This consensus had a number of common themes:
encourage conservation, plan for shortages, implement closer coordination of operations
of Lake Powell and Lake Mead, preserve flexibility to deal with further challenges such
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as climate change and deepening drought, implement operational rules for a long – but
not permanent – period in order to gain valuable operating experience, and continue to
have the federal government facilitate – but not dictate – informed decision-making in
the Basin.
Today, this Record of Decision (ROD) constitutes the Department’s final decision after
facilitating, analyzing, and considering public input over the past two and one-half
years, during which the ongoing drought continued to focus nationwide attention on the
Basin. A broad range of considerations have been analyzed, involving water supply,
environmental protection, hydropower production, and recreation – all benefits that
flow from the management of the Colorado River.
This document is the ROD of the Department of the Interior, regarding the Preferred
Alternative for Colorado River Interim Guidelines for Lower Basin Shortages and
Coordinated Operations of Lake Powell and Lake Mead (Guidelines). The Secretary is
vested with the responsibility of managing the mainstream waters of the lower Colorado
River pursuant to federal law. This responsibility is carried out consistent with
applicable federal law.
The Bureau of Reclamation (Reclamation), the agency that is designated to act on the
Secretary’s behalf with respect to these matters, is the lead federal agency for the
purposes of the National Environmental Policy Act. The Final Environmental Impact
Statement – Colorado River Interim Guidelines for Lower Basin Shortages and
Coordinated Operations for Lake Powell and Lake Mead, dated October 2007, (FES07-37) (Final EIS) was prepared pursuant to the National Environmental Policy Act of
1969 (NEPA), as amended, the Council on Environmental Quality’s (CEQ) Regulations
for Implementing the Procedural Provisions of NEPA (40 Code of Federal Regulations
[CFR] Parts 1500 through 1508), Department of the Interior Policies, and
Reclamation’s NEPA Handbook. The Final EIS was filed with the Environmental
Protection Agency (EPA) on October 26, 2007 and noticed by EPA (72 Fed. Reg.
62229) and Reclamation (72 Fed. Reg. 62272) in the Federal Register on November 2,
2007.
The Final EIS was prepared by Reclamation to address the formulation and evaluation
of specific interim guidelines for shortage determinations and coordinated reservoir
operations, and to identify the potential environmental effects of implementing such
guidelines. The Final EIS addresses the environmental issues associated with, and
analyzes the environmental consequences of various alternatives for specific interim
guidelines. The alternatives addressed in the Final EIS are those Reclamation
determined would meet the purpose of and need for the federal action and represented a
broad range of the most reasonable alternatives.
The Bureau of Indian Affairs (BIA), Fish and Wildlife Service (FWS), National Park
Service (NPS), Western Area Power Administration (Western) and the United States
Section of the International Boundary and Water Commission (USIBWC) are
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cooperating agencies for purposes of assisting with the environmental analysis in the
Final EIS.
The BIA has responsibility for the administration and management of lands held in trust
by the United States for American Indians (Indian) and Indian tribes located within the
Basin. Developing forestlands, leasing assets on these lands, directing agricultural
programs, protecting water and land rights, developing and maintaining infrastructure,
and economic development are all part of the BIA’s responsibility.
FWS manages four national wildlife refuges along the Colorado River. Among its
many other key functions, the FWS administers and implements federal wildlife laws,
protects endangered species, manages migratory birds, restores nationally significant
fisheries, conserves and restores wildlife habitat such as wetlands, and assists foreign
governments with international conservation efforts.
The NPS administers areas of national significance along the Colorado River, including
Glen Canyon National Recreation Area, Grand Canyon National Park, and Lake Mead
National Recreation Area. The NPS conserves natural and cultural resources and
administers visitor use, and also grants and administers concessions for the operation of
marinas and other recreation facilities at Lake Powell and Lake Mead, as well as
concessions’ operations along the Colorado River between Glen Canyon Dam and Lake
Mead.
Western markets and transmits power generated from the various hydropower plants
located within the Basin operated by Reclamation. Western customers include
municipalities, cooperatives, public utility and irrigation districts, federal and state
agencies, investor-owned utilities, and Indian tribes located throughout the Basin.
The USIBWC is the United States component of a bi-national organization responsible
for administration of the provisions of the February 3, 1944 Treaty between the United
States and Mexico Relating to the Utilization of the Waters of the Colorado and Tijuana
Rivers and of the Rio Grande (1944 Treaty), which includes the Colorado River waters
allotted to Mexico, protection of lands along the Colorado River from floods by levee
and floodway construction projects, resolution of international boundary water
sanitation and other water quality problems, and preservation of the Colorado River as
the international boundary. The International Boundary and Water Commission
(IBWC) consists of the United States Section and the Mexican Section, which have
their headquarters in the adjoining cities of El Paso, Texas and Ciudad Juarez,
Chihuahua, respectively.

II.

Decision

The recommendation is the approval of the following federal action: the adoption of
specific interim guidelines for Lower Basin shortages and coordinated operations of
Lake Powell and Lake Mead, as provided below in Section XI. These interim
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Guidelines are based upon the Preferred Alternative analyzed in the Final EIS, and
include several operational refinements as a result of public input, described below in
Section VII. The interim Guidelines would be used each year by the Department in
implementing the Criteria for Coordinated Long-Range Operation of Colorado River
Reservoirs Pursuant to the Colorado River Basin Project Act of September 30, 1968
(Long-Range Operating Criteria or Operating Criteria or LROC), through issuance of
the Annual Operating Plan for Colorado River Reservoirs (AOP). The Guidelines
would remain in effect for determinations to be made through 2025 regarding water
supply and reservoir operating decisions through 2026, as provided below in Section 8
of the Guidelines.
The Preferred Alternative proposes:

♦ discrete levels of shortage volumes associated with Lake Mead elevations to
conserve reservoir storage and provide water users and managers in the Lower
Basin with greater certainty to know when, and by how much, water deliveries
will be reduced in drought and other low reservoir conditions;

♦ a coordinated operation of Lake Powell and Lake Mead determined by specified
reservoir conditions that would minimize shortages in the Lower Basin and
avoid the risk of curtailments in the Upper Basin;

♦ a mechanism to encourage and account for augmentation and conservation of
water supplies, referred to as Intentionally Created Surplus (ICS), that would
minimize the likelihood and severity of potential future shortages; and

♦ the modification and extension of the Interim Surplus Guidelines (66 Fed. Reg.
7772, Jan 25, 2001) (ISG) through 2026.

III.

Background

The Secretary, acting through Reclamation, is responsible for water management
throughout the western United States. Reclamation’s authority is limited throughout the
west by the limiting provisions of Reclamation law, beginning with the Reclamation
Act of 1902.
The Secretary also has a broader and unique legal role as he manages the lower
Colorado River system in accordance with federal law, including the Boulder Canyon
Project Act of 1928, the 1963 Decision of the U.S. Supreme Court in Arizona v.
California, the 2006 Consolidated Decree of the U.S. Supreme Court in Arizona v.
California (Consolidated Decree), the Colorado River Basin Project Act of 1968
(CRBPA), the LROC, and the Grand Canyon Protection Act of 1992, and other
applicable provisions of federal law. Within this legal framework, the Secretary makes
annual determinations regarding the availability of water from Lake Mead by
considering various factors, including the amount of water in system storage and
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predictions for natural runoff. The CRBPA directed the Secretary to propose and adopt
criteria: “In order to comply with and carry out the provisions of the Colorado River
Compact, the Upper Colorado River Basin Compact, and the Mexican Water Treaty, …
for the coordinated long-range operation of the reservoir constructed and operated under
the authority of the Colorado River Storage Project Act, the Boulder Canyon Project
Act, and the Boulder Canyon Project Adjustment Act.”
Pursuant to the CRBPA, the narrative provisions of LROC are utilized by the Secretary,
on an annual basis, to make determinations with respect to the projected plan of
operations of the storage reservoirs in the Basin. The AOP is prepared by Reclamation,
acting on behalf of the Secretary, in consultation with representatives of the Basin
States and other parties, as required by federal law. In the AOP, with respect to
operations of Hoover Dam, the Secretary is required to determine when Normal,
Surplus, or Shortage conditions occur in the lower Colorado River, based on various
factors including storage and hydrologic conditions in the Basin.
As described in the Final EIS:

♦ A “Normal Condition” exists when the Secretary determines that sufficient
mainstream water is available to satisfy 7.5 million acre-feet (maf) of annual
consumptive use in the Lower Division states (Arizona, California, and
Nevada). If a state will not use all of its apportioned water for the year, the
Secretary may allow other states of the Lower Division to use the unused
apportionment, provided that the use is authorized by a water delivery contract
with the Secretary.

♦ A “Surplus Condition” exists when the Secretary determines that sufficient
mainstream water is available for release to satisfy consumptive use in the
Lower Division states in excess of 7.5 maf annually. The water available for
excess consumptive use is surplus and is distributed for use in Arizona,
California, and Nevada pursuant to the terms and conditions provided in the
ISG. The current provisions of the ISG are scheduled to terminate in 2016. In
general terms, the ISG link the availability of surplus water to the elevation of
Lake Mead. When Lake Mead is full and Reclamation is making flood control
releases, surplus supplies are unlimited. As Lake Mead’s elevation drops,
surplus water amounts are reduced, and ultimately eliminated. The ISG also
link surplus availability to continued progress by California in reducing its
agricultural use of water to benchmarks established in the ISG. If a state does
not use all of its apportioned water for the year, the Secretary may allow other
Lower Division states to use the unused apportionment, provided that the use is
authorized by a water delivery contract with the Secretary.

♦ A “Shortage Condition” exists when the Secretary determines that insufficient
mainstream water is available to satisfy 7.5 maf of annual consumptive use in
the Lower Division states. To date, the Secretary has never made such a
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determination, as flow in the Colorado River has been sufficient to meet Normal
or Surplus delivery amounts. When making a shortage determination, the
Secretary must consult with various parties as set forth in the Consolidated
Decree and consider all relevant factors as specified in the LROC, including
1944 Treaty obligations, the priorities set forth in the Consolidated Decree, and
the reasonable consumptive use requirements of mainstream water users in the
Lower Division states. If a state does not use all of its apportioned water for the
year, the Secretary may allow other Lower Division states to use the unused
apportionment, provided that the use is authorized by a water delivery contract
with the Secretary.
As discussed above, during the period from 2000 to 2007, the Colorado River has
experienced the worst drought conditions in approximately one hundred years of
recorded history. This drought in the Basin has reduced Colorado River system storage,
while demands for Colorado River water supplies have continued to increase. From
October 1, 1999 through September 30, 2007, storage in Colorado River reservoirs fell
from 55.8 maf (approximately 94 percent of capacity) to 32.1 maf (approximately 54
percent of capacity), and was as low as 29.7 maf (approximately 52 percent of capacity)
in 2004. This drought was the first sustained drought experienced in the Basin at a time
when all major storage facilities were in place, and when use by the Lower Division
states met or exceeded the annual “normal” apportionment of 7.5 maf pursuant to
Article II(B)(1) of the Consolidated Decree.
Currently, the Department does not have specific operational guidelines in place to
address the operations of Lake Powell and Lake Mead during drought and low reservoir
conditions. To date, storage of water and flows in the Colorado River have been
sufficient so that it has not been necessary to reduce Lake Mead annual releases below
7.5 maf; that is, the Secretary has never reduced deliveries by declaring a “shortage” on
the lower Colorado River. Without operational guidelines in place, however, water
users in the Lower Division states who rely on Colorado River water are not currently
able to identify particular reservoir conditions under which the Secretary would reduce
the annual amount of water available for consumptive use from Lake Mead to the
Lower Division states below 7.5 maf. Nor are these water users able to identify the
frequency or magnitude of any potential future annual reductions in their water
deliveries.
Accordingly, the Secretary, acting through Reclamation, proposes adoption of specific
Colorado River Lower Basin shortage guidelines and coordinated reservoir
management strategies to address operations of Lake Powell and Lake Mead,
particularly under drought and low reservoir conditions. These Guidelines are found at
Section XI of this ROD. This action is proposed in order to provide a greater degree of
certainty to United States Colorado River water users and managers of the Basin by
providing detailed, and objective guidelines for the operations of Lake Powell and Lake
Mead, thereby allowing water users in the Lower Basin to know when, and by how
much, water deliveries will be reduced in drought and other low reservoir conditions.
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The Secretary has also determined the desirability of developing additional operational
guidelines that will provide for releases greater than or less than 8.23 maf from Lake
Powell. To further enhance this coordinated reservoir approach, the Secretary has
determined a need for guidelines that provide water users in the Lower Division states
the opportunity to conserve and take delivery of water in and from Lake Mead for the
purposes of enhancing existing water supplies, particularly under low reservoir
conditions. In addition, the Secretary has determined the need to modify and extend the
ISG to coincide with the duration of the proposed new Guidelines. This will provide an
integrated approach for reservoir management and more predictability for future Lower
Division water supplies.

IV.

Alternatives Considered

The purpose of the proposed federal action is to:

♦ improve Reclamation’s management of the Colorado River by considering
trade-offs between the frequency and magnitude of reductions of water
deliveries, and considering the effects on water storage in Lake Powell and Lake
Mead, and on water supply, power production, recreation, and other
environmental resources;

♦ provide mainstream United States users of Colorado River water, particularly
those in the Lower Division states, a greater degree of predictability with respect
to the amount of annual water deliveries in future years, particularly under
drought and low reservoir conditions; and

♦ provide additional mechanisms for the storage and delivery of water supplies in
Lake Mead to increase the flexibility of meeting water use needs from Lake
Mead, particularly under drought and low reservoir conditions.
This proposed federal action considers four operational elements that collectively are
designed to address the purpose and need for the proposed federal action. The interim
Guidelines would be used by the Secretary to:

♦ determine those circumstances under which the Secretary would reduce the
annual amount of water available for consumptive use from Lake Mead to the
Colorado River Lower Division states below 7.5 maf (a ‘‘Shortage’’) pursuant
to Article II(B)(3) of the Consolidated Decree;

♦ define the coordinated operation of Lake Powell and Lake Mead to provide
improved operation of these two reservoirs, particularly under low reservoir
conditions;

♦ allow for the storage and delivery, pursuant to applicable federal law, of
conserved Colorado River system and non-system water in Lake Mead to
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increase the flexibility of meeting water use needs from Lake Mead, particularly
under drought and low reservoir conditions; and

♦ determine those conditions under which the Secretary may declare the
availability of surplus water for use within the Lower Division states. The
proposed federal action would modify the substance of the existing ISG and the
term of the ISG from 2016 through 2026.
Six alternatives are considered and analyzed in the Final EIS. The alternatives consist
of a No Action Alternative and five action alternatives. The five action alternatives are:
Basin States Alternative, Conservation Before Shortage Alternative, Water Supply
Alternative, Reservoir Storage Alternative, and the Preferred Alternative. The action
alternatives reflect input from Reclamation staff, the cooperating agencies, stakeholders,
and other interested parties.
Reclamation received two written proposals for alternatives that met the purpose and
need of the proposed federal action, one from the Basin States and another from a
consortium of environmental non-governmental organizations (NGO). These proposals
were used by Reclamation to formulate two of the alternatives considered and analyzed
in the Final EIS (Basin States Alternative and Conservation Before Shortage
Alternative). A third alternative (Water Supply Alternative) was developed by
Reclamation, and a fourth alternative (Reservoir Storage Alternative) was developed by
Reclamation in coordination with the NPS and Western. The No Action Alternative
and the action alternatives analyzed in the Draft EIS were posted on Reclamation’s
project website (http://www.usbr.gov/lc/region/programs/strategies.html) on June 30,
2006.
A fifth alternative, the Preferred Alternative, was developed (and included in the Final
EIS) after consideration of the comments received on the Draft EIS and further analysis.
The Preferred Alternative was posted on Reclamation’s project website on June 15,
2007 and is composed of operational elements from the action alternatives identified
and analyzed in the Draft EIS.
The Preferred Alternative is the most reasonable and feasible alternative; all
environmental effects of this alternative, as well as the No Action Alternative and the
remaining four action alternatives have been fully analyzed in the Final EIS. The
identified environmental effects of the Preferred Alternative are well within the range of
anticipated effects of the alternatives presented in the Draft EIS and do not affect the
environment in a manner not already considered in the Draft EIS.
Reclamation identified the Preferred Alternative and the Conservation Before Shortage
Alternative as the environmentally preferred alternatives, as provided in 50 CFR
1505.2. The combination of the ICS mechanism and the coordinated operations
between Lake Powell and Lake Mead maintains and enhances water supply and
environmental benefits at both reservoirs. In addition, these alternatives strike an
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appropriate balance between the storage of water for future deliveries and the lack of
disruption of near-term water deliveries.
Reclamation selected from among the four key operational elements disclosed in the
Draft EIS to formulate the Preferred Alternative. Reclamation has determined that the
four operational elements selected under this alternative best meet all aspects of the
purpose and need of the proposed federal action.
A. No Action Alternative
The No Action Alternative represents a projection of future conditions that could
occur during the life of the proposed federal action without an action alternative
being implemented. It provides a baseline for comparison of each of the action
alternatives.
Pursuant to LROC, the Secretary makes a number of determinations at the
beginning of each operating year through the development and execution of the
AOP, including the water supply available to users in the Lower Basin and the
annual release from Lake Powell. However, the LROC currently does not include
specific guidelines for such determinations. Furthermore, there is no actual
operating experience under low reservoir conditions, i.e., there has never been a
shortage determination in the Lower Basin. Therefore, in the absence of specific
guidelines, the outcome of the annual determination in any particular year in the
future cannot be precisely known. However, a reasonable representation of future
conditions under the No Action Alternative is needed for comparison to each action
alternative. The modeling assumptions used for this representation are consistent
with the assumptions used in previous environmental compliance documents for the
ISG, the Colorado River Water Delivery Agreement, and the Lower Colorado River
Multi-Species Conservation Program (LCR MSCP). However, the assumptions
used in the No Action Alternative are not intended to limit or predetermine these
decisions in any future AOP determination.
B. Basin States Alternative
The Basin States Alternative was developed by the Basin States and proposes a
coordinated operation of Lake Powell and Lake Mead that would minimize
shortages in the Lower Basin and avoid risk of curtailments of Colorado River water
use in the Upper Basin. This alternative includes shortages to conserve reservoir
storage; coordinated operations of Lake Powell and Lake Mead determined by
specified reservoir conditions; a mechanism for the creation, accounting, and
delivery of conserved system and non-system water (ICS); and a modification and
extension of the ISG through 2026.
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C. Conservation Before Shortage Alternative
The Conservation Before Shortage Alternative was developed by a consortium of
environmental NGOs, and includes voluntary, compensated reductions (shortages)
in water use to minimize involuntary shortages in the Lower Basin and to avoid risk
of curtailments of Colorado River water use in the Upper Basin. This alternative
includes voluntary shortages prior to involuntary shortages; coordinated operations
of Lake Powell and Lake Mead determined by specified reservoir conditions; an
expanded ICS mechanism for the creation, accounting, and delivery of conserved
system and non-system water, including water for environmental uses; and
modification and extension of the ISG through 2026. There are two aspects of the
Conservation Before Shortage proposal that are unique to the Conservation Before
Shortage Alternative: a funding mechanism for the voluntary conservation program,
and a recommendation that a portion of the conserved water be used to benefit the
environment. However, as noted in the Final EIS, the viability of the Conservation
Before Shortage program funding proposal is not known at this time. The
Department currently does not have the authority to implement all facets of this
proposal and additional legislation would be necessary to gain such authority.
D. Water Supply Alternative
The Water Supply Alternative maximizes water deliveries at the expense of
retaining water in storage in the reservoirs for future use. This alternative would
reduce water deliveries only when insufficient water to meet entitlements is
available in Lake Mead. When reservoir elevations are relatively low, Lake Powell
and Lake Mead would share water (“balance contents”). This alternative does not
include a mechanism for the creation, accounting, and delivery of conserved system
and non-system water in Lake Mead. The existing ISG would be extended through
2026.
E. Reservoir Storage Alternative
The Reservoir Storage Alternative was developed in coordination with the
cooperating agencies and other stakeholders, primarily Western and the NPS. This
alternative would keep more water in storage in Lake Powell and Lake Mead by
reducing water deliveries and by increasing shortages to retain more water in
storage and thereby, benefit power and recreational interests. This alternative
includes larger, more frequent shortages that serve to conserve reservoir storage;
coordinated operations of Lake Powell and Lake Mead determined by specified
reservoir conditions (more water would be held in Lake Powell than under the Basin
States Alternative); and an expanded mechanism for the creation, accounting, and
delivery of conserved system and non-system water in Lake Mead. The existing
ISG would be terminated after 2007.
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F. Preferred Alternative
The Preferred Alternative incorporates operational elements identified in the Basin
States and Conservation Before Shortage alternatives. This alternative includes
shortages to conserve reservoir storage and a coordinated operation of Lake Powell
and Lake Mead determined by specified reservoir conditions that would minimize
shortages in the Lower Basin and avoid risk of curtailments of use in the Upper
Basin; and also adopts the ICS mechanism for promoting water conservation in the
Lower Basin. It is anticipated that the maximum cumulative amount of ICS would
be 2.1 maf pursuant to Section XI.D. of this ROD; however, the potential effects of
a maximum cumulative amount of ICS of up to 4.2 maf have been analyzed in the
Final EIS. This alternative also includes modification and extension of the ISG
through 2026.1

V.

Basis for Decision

In 2005, tensions among the Basin States brought the basin closer to multi-state and
inter-basin litigation than perhaps any time since the adoption of the Compact. On May
2, 2005, in a decision of the Secretary, the Department outlined a number of
fundamental considerations that would guide the NEPA process that concludes with the
adoption of this ROD. These considerations include:

♦ concern regarding the impacts of drought throughout the Colorado River Basin;
♦ a recognition of the recent history of close and productive working relationships
among the Basin States;

♦ a belief that discussions among the states could facilitate the development of
additional tools to improve coordinated operation of Colorado River reservoirs;
1

It is anticipated that elements of the decision adopted by this ROD will be implemented through a
number of agreements. The following agreements are anticipated to be executed at or about the time of
issuance of this ROD:
 Delivery Agreement between the United States and Imperial Irrigation District (IID)
 Delivery Agreement between the United States and The Metropolitan Water District of Southern
California (MWD)
 Delivery Agreement between the United States, Southern Nevada Water Authority (SNWA) and the
Colorado River Commission of Nevada (CRCN)
 Funding and Construction of the Lower Colorado River Drop 2 Storage Reservoir Project Agreement
among the United States, SNWA, and CRCN
 Lower Colorado River Basin Intentionally Created Surplus Forbearance Agreement among the Arizona
Department of Water Resources, the Southern Nevada Water Authority, CRCN, the Palo Verde
Irrigation District (PVID), IID, Coachella Valley Water District (CVWD), MWD, and the City of
Needles
 California Agreement for the Creation and Delivery of Extraordinary Conservation Intentionally
Created Surplus among the PVID, IID, CVWD, MWD and the City of Needles
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♦ a preference that operational strategies not be developed in the AOP setting,
which is used by the Department to annually implement operational strategies
that are developed through separate, public processes;

♦ an intention to develop operational tools that would avoid unnecessary,
protracted or destabilizing litigation; and

♦ a commitment to continue to consult with and work with all stakeholders in the
Basin.
In light of the severity of the drought, the Department announced its intention to
complete the development of drought and low-reservoir operational tools by December
2007, and to do so through an open, public process. In closing, the Secretary expressed
the opinion that “all parties must work together to find creative solutions that will
conserve reservoir storage and help to minimize the adverse effects of drought in the
Colorado River Basin.”
The fundamental basis for this decision is that each of the above foundational
considerations have been honored and achieved through the development of a
consensus seven-state recommendation that has been incorporated, as appropriate, into
the Preferred Alternative adopted herein today.
The Department selected the Preferred Alternative based on the Department’s
determination that it best meets all aspects of the purpose and need for the federal
action, including: the need to remain in place for the extended period of the interim
Guidelines; the desirability of the alternative based on the facilitated consensus
recommendation from the Basin States; the likely durability of the mechanisms adopted
in the Preferred Alternative in light of the extraordinary efforts that the Basin States and
water users have undertaken to develop implementing agreements that will facilitate the
water management tools (shortage sharing, forbearance, and conservation efforts)
identified in the Preferred Alternative; and the range of elements in the alternative that
will enhance the Secretary’s ability to manage the Colorado River reservoirs in a
manner that recognizes the inherent tradeoffs between water delivery and water storage.
Importantly for the long-term stable management of the Colorado River, adoption of
this decision activates a legal agreement among the Basin States that contains a
critically important provision: the Basin States have agreed to mandatory consultation
provisions to address future controversies on the Colorado River through consultation
and negotiation, as a requirement, before resorting to litigation. With respect to the
various interests, positions and views of each of the seven Basin States, this provision
adds an important new element to the modern evolution of the legal framework for the
prudent management of the Colorado River.
In recent years, in a number of settings, and facing a broad range of water management
challenges, the Department has highlighted the important role of the Basin States in the
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statutory framework for administration of Basin entitlements and the significance that a
seven-state consensus represents. Multi-state consensus is a rare and unique
achievement that should continue to be recognized and facilitated.
With respect to the information within the scope of the proposed action, Reclamation
concluded that the Preferred Alternative is a reasonable alternative and fully analyzed
the environmental effects of this alternative in the Final EIS. The identified
environmental effects of the Preferred Alternative are well within the range of
anticipated effects of the alternatives presented in the Draft EIS and do not affect the
environment in a manner not already considered in the Draft EIS. Thus, based on all
available information, this alternative is the most reasonable, feasible, implementable,
and durable alternative.
Drought is not limited to the Southwest, nor are interstate tensions over water
management. As a final basis for this decision, the Department believes that a model
for interstate cooperation can be found in the elements of the Preferred Alternative
adopted today.

VI.

Public Response to the Final Environmental Impact
Statement

Following the Federal Register Notice of Availability of the Final EIS on November 2,
2007, and as of 8:00 PM (EST), Tuesday, December 11, 2007, Reclamation received six
comment letters on the Final EIS and the updated draft Interim Operational Guidelines
for Lake Powell and Lake Mead posted November 16, 2007 on Reclamation’s project
website. After appropriate consideration, the Department concludes that the comments
received do not identify or raise any significant issues that would require supplementing
the Final EIS. The major issues noted in the comment letters are summarized below:
The Basin States submitted a letter expressing their appreciation to Reclamation and
Department staff for their diligence in working with the Basin States and others in
developing the draft Guidelines for Lake Powell and Lake Mead; and they further stated
that the adoption of the Guidelines “represent a significant and historic milestone,
reflecting the continuation of the consultative approach to river management between
the federal government and affected states on the Colorado River.”
The San Diego County Water Authority submitted a comment letter fully supporting the
statements in the Basin States’ letter to the Secretary on the Final EIS. The Authority
also noted their concern that the proposed implementation of Guidelines, specifically
ICS, should not inadvertently conflict with the implementation of certain terms of
October 10, 2003 Allocation Agreement. The Department agrees that the creation,
release, or delivery of ICS or the declaration of an ICS Surplus Condition in a calendar
year shall not constitute a determination by the Secretary of the existence of surplus
Colorado River water in that calendar year for the purposes of Section 9.2.2 of the
Allocation Agreement Among the United States of America, The Metropolitan Water
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District of Southern California, Coachella Valley Water District, Imperial Irrigation
District, San Diego County Water Authority, the La Jolla, Pala, Pauma, Rincon and San
Pasqual Bands of Mission Indians, the San Luis Rey River Indian Water Authority, the
City of Escondido and Vista Irrigation District, dated October 10, 2003. This
understanding has also been expressly stated in the proposed Delivery Agreements for
IID and MWD (Section V of this ROD).
The EPA submitted a comment letter noting it had no objections to the proposed project
and some of the details of the Final EIS pertinent to their views. Further, EPA
encouraged Reclamation to “play an active role in facilitating comprehensive water
management among all water sectors in the Basin.” Reclamation intends to continue to
pursue its mission in the 17 western states, and in particular on the Colorado River, to
assist in meeting the increasing water demands of the West while protecting the
environment and the public's investment in these structures. Reclamation places great
emphasis on fulfilling its water delivery obligations, water conservation, water
recycling and reuse, and developing partnerships with our customers, states, and Native
American Tribes, and in finding ways to bring together the variety of interests to
address the competing needs for our limited water resources.
The Colorado River Board of California submitted comments on behalf of its member
agencies on the updated draft Guidelines. The majority of the comments were editorial
and to the extent the individual comments improved the clarity of the Guidelines they
were incorporated into the Guidelines found in Section XI of this ROD.
A comment letter dated November 12, 2007, was received from a single member of the
public and noted his concern that the terms of the Biological Opinion (BO) should be
met and that impacts due to climate change on “listed fish and birds” are addressed.
FWS issued the BO on the Preferred Alternative described in this ROD on December
12, 2007. Reclamation has agreed to implement Conservation measures to benefit the
listed species addressed in the BO and comply with the terms and conditions of the
incidental take statement in the BO. Acknowledging the potential for impacts due to
climate change and increased hydrologic variability, the Secretary proposes that the
Guidelines be interim in duration and extend through 2026, providing the opportunity to
gain valuable operating experience for the management of Lake Powell and Lake Mead,
particularly for low reservoir conditions, and improve the basis for making additional
future operational decisions, whether during the Interim Period (Section 8 of the
Guidelines) or thereafter. In addition, the Preferred Alternative has been crafted to
include operational elements that would respond if potential impacts of climate change
and increased hydrologic variability are realized. In particular, the Preferred Alternative
includes a coordinated operation element that allows for the adjustment of Lake
Powell’s release to respond to low reservoir storage conditions in Lake Powell or Lake
Mead as described in Section 2.7 and Section 2.3 in the Final EIS. In addition, the
Preferred Alternative will enhance conservation opportunities in the Lower Basin and
the retention of water in Lake Mead through adoption of the ICS mechanism. Finally,
the Preferred Alternative includes a shortage strategy at Lake Mead that would result in
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additional shortages being considered, after appropriate consultation, if Lake Mead
elevations drop below 1,025 feet mean sea level (msl).
The Defenders of Wildlife submitted a comment letter dated December 11, 2007, on
behalf of their organization, the National Wildlife Federation, the Pacific Institute, and
the Sierra Club regarding the updated draft Guidelines. The comments are limited to
information that was published in Appendix S of the Final EIS dated November 2,
2007. The letter offers a number of clarifying comments, raises concerns regarding the
appropriate mechanisms for consultation between federal and non-federal parties, and
raises detailed comments regarding the implementation of the ICS and Developed
Shortage Supply (DSS) components of the Guidelines. Reclamation thoroughly
reviewed the comments submitted and concluded that no changes to the Guidelines
were necessary. With respect to the issues regarding consultation, Reclamation will
continue to meet all legal obligations for appropriate consultation with non-federal
parties and believes that the commitments for continued consultation with the Basin
States can be implemented in a manner consistent with the provisions of applicable
federal law. Moreover, Reclamation believes that some of the concerns identified in
this comment letter have been addressed by Section 7.D of the updated draft Guidelines
posted on December 10, 2007, which provides that the Lower Colorado Regional
Director will establish procedures for the implementation of ICS and DSS after issuance
of this ROD. Reclamation will continue to work closely with all stakeholders in the
development of ICS and DSS procedures and in the implementation and administration
of the Guidelines.

VII.

Refinement of Operational Guidelines for the Preferred
Alternative in Response to Public Comments

Hydrologic modeling of the Colorado River system was used to determine the potential
hydrologic effects of each of the alternatives and also provided the basis for analyzing
the potential effects on other environmental resources (such as recreation, biology, and
energy, etc.). Nearly all modeling assumptions were common to each alternative; only
the assumptions specific to each alternative were different. This approach allowed a
relative comparison of the potential effects of each alternative compared to the No
Action Alternative and lead to the identification of the Preferred Alternative.
Historically, the determination of the annual release volume for Lake Powell could
change on a monthly basis throughout the water year. This approach afforded great
flexibility to respond to changing monthly runoff forecasts yet was practical to
implement since there were effectively only two operational tiers (a minimum objective
release of 8.23 maf per year or releases greater due to equalization or spill avoidance).
The annual release volume for Lake Mead, however, was essentially determined on an
annual basis primarily to provide a greater degree of certainty to water users with
respect to the water supply in the Lower Basin. The modeled operation of Lake Powell
and Lake Mead for all alternatives in the Final EIS was consistent with this past
operational experience and provided a valid basis for comparison.
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However, given the more complicated proposed operation for Lake Powell under all of
the action alternatives, Reclamation conducted additional investigations and
subsequently refined the operational guidelines to include a combined monthly/annual
methodology to determine the annual release volume for Lake Powell. This
methodology consists of a January 1 determination of the release volume with
appropriate April adjustments to those volumes, and providing the necessary flexibility
to respond to changing inflow forecasts while ensuring that the operation does not result
in excessive changes in monthly releases from Lake Powell.
In addition, comments were also received in both written and oral form from
representatives of the Basin States with respect to the modeling assumptions used for
the Basin States Alternative and the Preferred Alternative, reflected in Appendix S of
the Final EIS. Specifically, the comments were in regard to the coordinated operation
of Lake Powell and Lake Mead when Lake Powell is relatively high and operating near
or in the equalization tier. A concern was identified where the proposed operation
might not respond effectively when Lake Powell is relatively high, Lake Mead is
relatively low, and a reasonably high inflow forecast occurs. Reclamation conducted
additional investigations to identify approaches to ensure some additional water is
released from Lake Powell when this situation arises.
Reclamation refined the proposed operational guidelines to incorporate these changes
(contained in Section 6, 7, and 8 of the Guidelines) and published those refinements on
the project website on November 16, 2007. An evaluation concluded that these
refinements to the proposed Guidelines would not result in substantial changes with
regard to the environmental effects and fall within the impacts already analyzed in the
Final EIS.

VIII. Environmental Impacts and Implementation of
Environmental Commitments
Hydrologic modeling of the Colorado River system was conducted to determine the
potential hydrologic effects of the alternatives. Modeling provided projections of
potential future Colorado River system conditions (i.e., reservoir elevations, reservoir
releases, river flows) for comparison of those conditions under the No Action
Alternative to conditions under each action alternative. Due to the uncertainty with
regard to future inflows into the system, multiple simulations were performed in order
to quantify the uncertainties of future conditions and as such, the modeling results are
typically expressed in probabilistic terms.
Hydrologic modeling also provided the basis for the analysis of the potential effects of
each alternative on other environmental resources. The Final EIS evaluated 14 resource
areas: hydrologic resources (including reservoir storage and releases, groundwater, and
water deliveries), water quality, air quality, visual resources, biological resources
(including vegetation and wildlife and special status species), cultural resources, Indian
trust assets, electrical power resources, recreation (including shoreline facilities, boating
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and navigation, and sport fish populations), transportation, socioeconomics (including
employment, income and tax revenue, municipal and industrial water users, and
recreation economics), environmental justice, indirect effects of the ICS mechanism,
and climate change considerations. The potential effects to specific resources were
identified and analyzed for each action alternative and compared to the potential effects
to that resource under the No Action Alternative. These comparisons are typically
expressed in terms of the relative differences in probabilities between the No Action
Alternative and the action alternatives.
Based on the analyses in the EIS, Reclamation determined that specific measures to
avoid or mitigate environmental harm were not required, with the exception of
conservation measures for listed species as noted below. For other resource areas, the
impacts of the Preferred Alternative were well within the range of the alternatives
considered, and generally improved conditions compared to the No Action Alternative.
For a few resource areas, the Preferred Alternative resulted in minor negative impacts
compared to the No Action Alternative, and measures to avoid such impacts were
determined to be unnecessary or not feasible.
A. Lower Colorado River Multi-Species Conservation Plan
It is important to note that Reclamation is already undertaking significant
environmental mitigation measures on the Colorado River, including the LCR
MSCP from Lake Mead to the Southerly International Boundary (SIB) with Mexico,
and implementation of activities pursuant to the 1996 Glen Canyon Dam ROD for
the reach of the Colorado River from Glen Canyon Dam to Lake Mead.
The LCR MSCP is a 50-year cooperative effort between federal and non-federal
entities, approved by the Secretary in April 2005. This program was developed to
address potential effects to listed and other selected special status species (covered
species) from identified ongoing and future anticipated federal discretionary actions
and non-federal activities on the lower Colorado River (covered actions). The
development and implementation of shortage criteria on the lower Colorado River
was one of the federal covered actions (MSCP Biological Assessment Section
2.2.2.1) included in the LCR MSCP and covered under the LCR MSCP BO (FWS
2005). The LCR MSCP BO provides Endangered Species Act (ESA) compliance
for the effects of covered actions for a reduction of Lake Mead reservoir elevations
to 950 feet msl and flow reductions of up to 0.845 maf from Hoover Dam to Davis
Dam, 0.860 maf from Davis Dam to Parker Dam, and 1.574 maf from Parker Dam
to Imperial Dam. The LCR MSCP identified, and it is mitigating for, impacts to the
covered species and their habitats from the flow reduction conditions described
above. These impacts included the potential loss of up to:

♦ 2,008 acres of cottonwood-willow habitats;
♦ 133 acres of marsh habitat; and
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♦ 399 acres of backwater habitat.
To address these impacts, the LCR MSCP will:

♦ restore 5,940 acres of cottonwood-willow habitat;
♦ restore 512 acres of marsh habitat;
♦ restore 360 acres of backwater habitat;
♦ stock 660,000 razorback sucker over the term of the LCR MSCP; and
♦ stock 620,000 bonytail over the term of the LCR MSCP.
In addition, these habitats will be actively managed to provide habitat values greater
than those of the impacted habitats. While the LCR MSCP is geared toward special
status species, it is important to understand that all species that use the habitats
impacted by the LCR MSCP covered activities benefit by the conservation actions
currently being carried out under the LCR MSCP.
Reclamation has reviewed the effects of the Preferred Alternative in this Final EIS
and has determined that all potential effects to listed species and their habitats along
the Colorado River from the full pool elevation of Lake Mead to the SIB are
covered by the LCR MSCP. FWS has concurred with Reclamation’s determination
in a letter dated November 28, 2007.
B. Glen Canyon Dam Adaptive Management Program
The 1996 Glen Canyon Dam ROD describes detailed criteria and operating plans for
Glen Canyon Dam operations and includes other management actions to accomplish
this objective; among these are the Glen Canyon Dam Adaptive Management
Program (AMP). The AMP provides a process for assessing the effects of Glen
Canyon Dam operations on downstream resources and project benefits. The results
of that assessment are used to develop recommendations for modifying Glen
Canyon Dam operations and other resource management actions. This is
accomplished through the Adaptive Management Work Group (AMWG), a federal
advisory committee. The AMWG consists of stakeholders that include federal and
state agencies, representatives of the Basin States, Indian tribes, hydroelectric power
customers, environmental and conservation organizations, and recreational and
other interest groups.
C. Endangered Species Act Compliance
In compliance with the ESA, Reclamation submitted a Biological Assessment (BA)
to FWS on September 10, 2007 and requested formal consultation on the Preferred
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Alternative. Reclamation divided the analysis of potential effects on listed species
into three geographic areas: Lake Powell to the upper end of Lake Mead, Lake
Mead to the SIB with Mexico, and potential interdependent/interrelated effects on
the Virgin and Muddy Rivers in southern Nevada. Reclamation determined the
effects of the Preferred Alternative within the geographic area of the MSCP (Lake
Mead to SIB with Mexico) were covered by the earlier consultation on LCR MSCP,
and requested FWS’ concurrence on this determination by memo dated October 26,
2007. FWS concurred with this determination by memo dated November 28, 2007.
For the remainder of the action area, Reclamation determined the Preferred
Alternative may affect, and is likely to adversely affect the southwestern willow
flycatcher, humpback chub, and Kanab ambersnail, and that the Preferred
Alternative may affect, but would not be likely to adversely affect seven other
species.
FWS issued its BO for the Preferred Alternative by memo dated December 12,
2007. The BO concurred with Reclamation’s “not likely to adversely affect”
findings for the seven species addressed in the BA, and found that the adverse
effects to southwestern willow flycatcher, humpback chub, and Kanab ambersnail
would not jeopardize the continued existence of those species. Reclamation has
included the following conservation measures for listed species in the action area as
part of its proposed action:

♦ Nonnative Fish Control – In coordination with other Department of the
Interior AMP participants and through the AMP, Reclamation will continue
efforts to control both cold- and warm-water nonnative fish species in the
mainstem of Marble and Grand canyons, including determining and
implementing levels of nonnative fish control as necessary. Control of these
species using mechanical removal and other methods will help to reduce this
threat.

♦ Humpback Chub Refuge – Reclamation will assist FWS in development and
funding of a broodstock management plan and creation and maintenance of a
humpback chub refuge population at a federal hatchery or other appropriate
facility by providing expedited advancement of $200,000 in funding to the
FWS during calendar year 2008; this amount shall be funded from, and
within, the amount identified in the 2005 LCR MSCP BO. Creation of a
humpback chub refuge will reduce or eliminate the potential for a
catastrophic loss of the Grand Canyon population of humpback chub by
providing a permanent source of genetically representative stock for
repatriating the species

♦ Genetic Biocontrol Symposium – Reclamation will transfer up to $20,000 in
fiscal year 2008 to FWS to help fund an international symposium on the use
and development of genetic biocontrol of nonnative invasive aquatic species
which is tentatively scheduled for January 2009. Although only in its
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infancy, genetic biocontrol of nonnative species is attracting worldwide
attention as a potential method of controlling aquatic invasive species.
Helping fund an effort to bring researchers together will further awareness of
this potential method of control and help mobilize efforts for its research and
development.

♦ Sediment Research – In coordination with other Department of the Interior
AMP participants and through the AMP, Reclamation will monitor the effect
of sediment transport on humpback chub habitat and will work with the
Grand Canyon Monitoring and Research Center to develop and implement a
scientific monitoring plan acceptable to FWS. Although the effects of dam
operation-related changes in sediment transport on humpback chub habitat
are not well understood, humpback chub are known to utilize backwaters
and other habitat features that require fine sediment for their formation and
maintenance. Additional research will help clarify this relationship

♦ Parasite Monitoring – In coordination with other Department of the Interior
AMP participants and through the AMP, Reclamation will continue to
support research on the effects of Asian tapeworm on humpback chub and
potential methods to control this parasite. Continuing research will help
better understand the degree of this threat and the potential for management
actions to minimize it.

♦ Monitoring and Research – Through the AMP, Reclamation will continue to
monitor Kanab ambersnail and its habitat in Grand Canyon and the effect of
dam releases on the species, and Reclamation will also continue to assist
FWS in funding morphometric and genetic research to better determine the
taxonomic status of the subspecies.

♦ Kanab Ambersnail Monitoring and Research –Through the AMP,
Reclamation will continue to monitor Kanab ambersnail and its habitat in
Grand Canyon and the effect of dam releases on the species, and
Reclamation will also continue to assist FWS in funding morphometric and
genetic research to better determine the taxonomic status of the subspecies.

♦ Southwestern Willow Flycatcher Monitoring and Research – Through the
AMP, Reclamation will continue to monitor southwestern willow flycatcher
and its habitat and the effect of dam releases on the species throughout
Grand Canyon and report findings to FWS, and will work with NPS and
other AMP participants to identify actions to conserve the flycatcher.
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IX.

Implementing the Decision
A. Setting
Against the backdrop of prolonged drought, in 2005, with reservoir elevations
dropping rapidly, the Department was faced with the challenge of making
operational decisions regarding modified operations of Glen Canyon Dam and
Hoover Dam. One of the challenges that the Department faced was that there were
not detailed, objective guidelines to determine how the operation of the two
reservoirs would be modified in drought and other low-reservoir conditions.
After receiving conflicting recommendations from representatives of the four Upper
Division and the three Lower Division states, the Secretary issued a decision on
May 2, 2005, charging Reclamation with the development of operational tools that
can continue to assure productive use of the Colorado River into the future, while
avoiding unnecessary, protracted or destabilizing litigation.
More than two years later, the drought conditions have continued and the need for
detailed operational guidelines is even more necessary today as compared with mid2005. Reclamation has conducted an extensive public process, seeking input from
state, tribal and local governments, along with input from members of
environmental organizations and members of the general public. These Guidelines
represent the Department’s determination as to the most appropriate set of
guidelines to adopt at this stage of the ongoing drought.
B. Scope of Guidelines
These Guidelines are intended to be applied each year during the Interim Period
with respect to the operation and management of the waters of the Colorado River
stored in Lake Powell and Lake Mead. The relevant sections of these Guidelines
address the following:

♦ determine those circumstances under which the Secretary would reduce the
annual amount of water available for consumptive use from Lake Mead to
the Colorado River Lower Division states below 7.5 maf (a ‘‘Shortage’’)
pursuant to Article II(B)(3) of the Consolidated Decree;

♦ define the coordinated operation of Lake Powell and Lake Mead to provide
improved operation of these two reservoirs, particularly under low reservoir
conditions;

♦ allow for the storage and delivery, pursuant to applicable federal law, of
conserved Colorado River system and non-system water in Lake Mead to
increase the flexibility of meeting water use needs from Lake Mead,
particularly under drought and low reservoir conditions; and,
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♦ determine those conditions under which the Secretary may declare the
availability of surplus water for use within the Lower Division states. The
proposed federal action would modify the substance of the existing ISG and
would change the term of the ISG from 2016 through 2026.

X.

Operational Setting
A. Criteria for the Coordinated Long-Range Operation of Colorado
River Reservoirs
Section 602 of the CRBPA required the Secretary to propose and adopt criteria for
the coordinated long-range operation of the reservoirs constructed and operated
under the authority of the Colorado River Storage Project Act of 1956, the Boulder
Canyon Project Act of 1928 (BCPA), and the Boulder Canyon Project Adjustment
Act. The Secretary adopted such “Long-Range Operating Criteria” (LROC) in 1970
and has been operating the Colorado River consistent with the LROC since 1970.
In 2005, the Secretary approved minor changes to the text of the LROC. (70 Fed.
Reg. 15873, Mar. 29, 2005). The Secretary identified the bases for the limited
changes as: (1) specific change in federal law applicable to the Operating Criteria,
(2) language in the current text of the Operating Criteria that was outdated, and (3)
specific modifications to Article IV(b) of the Operating Criteria that reflect actual
operating experience.
It is the Department’s decision that these Guidelines implement the LROC on an
annual basis through the Interim Period and that the operation of the relevant
Colorado River reservoirs be documented in each year’s AOP (Subsection C,
below). See also Section 7 of the Guidelines for further description of the
relationship between the LROC and these Guidelines.
B. Interim Surplus Guidelines
Beginning in 1999, the Secretary determined that there was a need for detailed,
objective guidelines to assist in the determination of availability of water in excess
of 7.5 maf per year to water users in the three Lower Division states of Arizona,
California, and Nevada. One of the important issues facing the Department at that
time was the question of whether to modify the LROC to address determination of a
Surplus Condition or whether to adopt guidelines that would implement the LROC
with detailed provisions.
At the time, the Department sought public input on the concept of modifying Article
III(3)(b) of the LROC during the process that led to adoption of the ISG. See 64
Fed. Reg. 27010 (May 18, 1999). After reviewing the public comments received,
the Department announced its intention to adopt ``interim implementing criteria
pursuant to Article III(3) of the Long-Range Operating Criteria'' rather than
modifying the actual text of the LROC. See 64 Fed. Reg. 68373 (December 7,
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1999). This approach was carried through and set forth in the ROD for the ISG
adopted by the Secretary. See 66 Fed. Reg. 7772, 7780 at Section XI(5) (“These
Guidelines, which shall implement and be used for determinations made pursuant to
Article III(3)(b) of the [Operating Criteria] … are hereby adopted …”). See also
discussion at 70 Fed. Reg. 15878 (March 29, 2005) (review of LROC).
It is the Department’s decision in adopting these Guidelines to continue the
approach initially adopted in the ISG, and accordingly is not modifying the LROC
at this time. Instead, the determinations made under these interim Guidelines will
implement the relevant provisions of Article II (Lake Powell) and Article III (Lake
Mead) during the Interim Period, as defined in Section 7, herein.
C. Annual Operating Plan for Colorado River Reservoirs
Section 602(b) of the CRBPA of 1968 requires that the Secretary transmit to the
Congress and to the Governors of the Basin States, by January 1st of each year, a
report describing the actual operation under the LROC for the preceding compact
water year and the projected operation for the current year. This report is
commonly referred to as the “Annual Operating Plan” or the “AOP.”
In 1992, in the Grand Canyon Protection Act, Congress required that, in preparing
the 602(b) AOP, the Secretary shall consult with the Governors of the Basin States
and with the general public, including representatives of academic and scientific
communities, environmental organizations, the recreation industry; and contractors
for the purpose of federal power produced at Glen Canyon Dam.
Each year the Secretary implements the provisions of the 1968 and 1992 statutes
regarding the projected operation of Colorado River reservoirs and stakeholder
consultation through the Colorado River Management Work Group. This process
involves appropriate consultation prior to finalization of the proposed AOP. The
AOP is used to memorialize operational decisions that are made pursuant to
individual federal actions (e.g., ISG, 1996 Glen Canyon Dam ROD, this ROD).
Thus, the AOP serves as a single, integrated reference document required by section
602(b) of the CRBPA of 1968 regarding past and anticipated operations.
It is the Department’s decision that these Guidelines be implemented on an annual
basis through the Interim Period and documented in each year’s AOP. This ROD
addresses annual volumes of releases from Glen Canyon Dam and Hoover Dam.
Accordingly, this ROD does not modify the authority of the Secretary to determine
monthly, daily, hourly, or instantaneous releases from Glen Canyon Dam and
Hoover Dam. See Section 7 of the Guidelines for further description of the
relationship between the AOP and these Guidelines.
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XI.

Conditions of Implementation
A. Forbearance
1.

Role of Forbearance Agreements within the Context of the Law of the
River and Relationship to Intentionally Created Surplus (ICS)

For the purposes of these Guidelines, the term “forbearance agreements” refers
to agreements that a party who has a right to surplus Colorado River water could
enter into that would provide that party’s agreement to forgo (or not exercise) its
right to surplus Colorado River water. In any such agreements, the party agrees
to “forbear” or refrain from exercising its right to surplus Colorado River water
under the specified terms and conditions of the applicable agreement. Through
such agreements, increased flexibility of Colorado River water management can
be achieved – resulting in greater conservation of water than would otherwise be
accomplished.
In Years in which the Secretary determines that sufficient Mainstream water is
available for delivery to satisfy annual consumptive use in the Lower Division
states in excess of 7.5 maf, Article II(B)(2) of the Consolidated Decree directs
the Secretary to apportion such surplus Mainstream water 50% for use in
California, 46% for use in Arizona, and 4% for use in Nevada. The Boulder
Canyon Project Act and Articles II(B)(2) and II(B)(6) of the Consolidated
Decree, taken together, authorize the Secretary to apportion surplus water and to
deliver one Lower Division state’s unused apportionment for use in another
Lower Division state. Pursuant to such authority and for the purpose of
increasing the efficiency, flexibility, and certainty of Colorado River
management and thereby helping satisfy the current and projected regional water
demands, the Secretary determined that it is prudent and desirable to promulgate
guidelines to establish a procedural framework for facilitating the creation and
delivery of ICS within the Lower Basin.
In the absence of forbearance, surplus water is apportioned for use in the Lower
Division states according to the specific percentages provided in Article II(B)(2)
of the Consolidated Decree discussed above. In order to allow for management
flexibility, the seven Colorado River Basin States have recommended an
operational program for the creation and delivery of ICS. In furtherance of this
recommendation, numerous major water users within the Lower Basin have
identified their willingness, under specified circumstances, to participate in such
an operational program. These parties have submitted a draft “Forbearance
Agreement,” as preliminarily approved by the parties, as part of a package of
documents (Appendix J) submitted for consideration by the Secretary as a
necessary element to enable implementation of the operations contemplated by
the Basin States Alternative. The Secretary has developed a Preferred
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Alternative based on this information, as well as other information submitted
during the NEPA process.
The parties to the Forbearance Agreement have indicated that they intend that
the Agreement provide the appropriate legal mechanism to achieve successful
implementation of this element of the Preferred Alternative. The parties have
indicated that among the conditions on their forbearance, they will forbear only
with respect to a specified ICS volume and only to ICS created by projects
described in exhibits attached to the Forbearance Agreement or added thereto by
written consent of all parties. Given the voluntary nature of the forbearance
concept, it is appropriate for the parties to clearly identify the limited conditions
upon which their forbearance is granted.
Through adoption and implementation of these Guidelines, the Secretary will
only approve the creation, delivery and use of ICS in a manner that is fully
consistent with the provisions of the Consolidated Decree, including Articles
II(B)(2) and II(B)(6) therein. The Secretary will require forbearance by the
State of Arizona, the Palo Verde Irrigation District, the Imperial Irrigation
District, the Coachella Valley Water District, The Metropolitan Water District of
Southern California, the City of Needles, and other California entities as
appropriate, the Southern Nevada Water Authority, and the Colorado River
Commission of Nevada for implementation of this element of these Guidelines
(regarding ICS). If, in the opinion of the Secretary, the State of Arizona or the
Palo Verde Irrigation District, the Imperial Irrigation District, the Coachella
Valley Water District, The Metropolitan Water District of Southern California,
the City of Needles, or other California entities as appropriate, the Southern
Nevada Water Authority, or the Colorado River Commission of Nevada,
unreasonably withhold forbearance, the Secretary may, after consultation with
the Basin States, modify these Guidelines. Moreover, the Secretary will ensure
that implementation of the ICS mechanism does not infringe on the rights of any
third party who is a Contractor and who is not a party to the Forbearance
Agreement.
2.

Monitoring Implementation

Under these Guidelines, Colorado River water will continue to be allocated for
use among the Lower Division states in a manner consistent with the provisions
of the Consolidated Decree. It is expected that Lower Division states and
individual Contractors for Colorado River water have or will adopt
arrangements that will affect utilization of Colorado River water during the
Interim Period. It is expected that water orders from Colorado River
Contractors will be submitted to reflect forbearance arrangements by Lower
Division states and individual Contractors. The Secretary will deliver Colorado
River water to Contractors in a manner consistent with these arrangements,
provided that any such arrangements are consistent with the BCPA, the
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Consolidated Decree and do not infringe on the rights of third parties. Surplus
water will only be delivered to entities with contracts for surplus water. ICS
will be delivered pursuant to Section 3.C. of these Guidelines and a Delivery
Agreement.
B. Delivery Agreement
Article II(B)(5) of the Consolidated Decree in Arizona v. California states that
mainstream Colorado River water shall be released or delivered to water users in
Arizona, California, and Nevada “only pursuant to valid contracts therefore made
with such users by the Secretary of the Interior, pursuant to Section 5 of the Boulder
Canyon Project Act or any other applicable federal statute.” Section 5 of the
Boulder Canyon Project Act authorizes the Secretary to enter into such contracts.
Numerous Contractors in Arizona, California, and Nevada now hold contracts
which entitle them to the delivery of Colorado River water under the circumstances
and in the priorities specified in the individual contracts. Contracts entered into
prior to the adoption of these Guidelines do not, however, expressly address
circumstances in which ICS or DSS might be created or delivered.
To ensure the requirements of Section 5 of the Boulder Canyon Project Act and
Article II(B)(5) of the Consolidated Decree are complied with, and to reduce the
possibility of ambiguity, the Secretary anticipates entering into delivery contracts
with any person or persons intending to create ICS or DSS. Such contracts are
expected to address the requirements set forth in the Guidelines for the approval of
ICS or DSS plans, the certification and verification of the ICS or DSS created under
the plans, the ordering and delivery of ICS or DSS, the accounting for ICS or DSS
in the annual report filed with the U.S. Supreme Court in accordance with Article V
of the Consolidated Decree, and such other matters as may bear on the delivery of
the ICS or DSS, as for example the point of delivery and place of use, if not already
provided for under existing contracts.
C. Mexico
The United States delivers an annual allotment of Colorado River water to Mexico
pursuant to the treaty between the United States of America and Mexico relating to
the utilization of waters of the Colorado and Tijuana Rivers and of the Rio Grande,
signed February 3, 1944, and its supplementary protocol signed November 14,
1944. In adopting these Guidelines the Department of the Interior is making a final
agency action regarding the operation of Lake Powell and Lake Mead, and the
delivery of water to water users in the United States, in response to the worst
drought in the Basin in over a century of recordkeeping.
Prior to adopting these Guidelines, the Department provided information on the
proposed action to the USIBWC, and met with representatives of the Mexican
Section of the IBWC and the Mexican Government. The Department has
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considered the information provided by the USIBWC prior to adopting these
Guidelines, including information representing the views of the Government of
Mexico. The USIBWC has advised that the Department may proceed with planning
and implementation activities for these Guidelines with the understanding that these
Guidelines are not intended to constitute an interpretation or application of the 1944
Treaty or to represent current United States policy or a determination of future
United States policy regarding deliveries to Mexico.
The Department notes the intention of the Governments of the United States and
Mexico, memorialized in a Joint Statement issued August 13, 2007, to cooperate
and collaborate regarding issues related to the lower portion of the Colorado River
under the auspices of the IBWC.
D. Intentionally Created Surplus
1.

Findings

ICS may be created through projects that create water system efficiency or
extraordinary conservation or tributary conservation or the importation of nonColorado River System water into the Mainstream. ICS is consistent with the
concept that entities may take actions to augment storage of water in the lower
Colorado River Basin. The ICS shall be delivered to the Contractor that created
it pursuant to both Articles II(B)(2) and II(B)(6) of the Consolidated Decree and
Forbearance Agreements. Implementation of these Guidelines for ICS is
conditioned upon execution of Forbearance Agreements and Delivery
Agreements as further provided for in these Guidelines.
2.

Purposes

The primary purposes of ICS are to: (a) encourage the efficient use and
management of Colorado River water; and to increase the water supply in
Colorado River System reservoirs, through the creation, delivery and use of ICS;
(b) help minimize or avoid shortages to water users in the Lower Basin; (c)
benefit storage of water in both Lake Powell and Lake Mead; (d) increase the
surface elevations of both Lake Powell and Lake Mead to higher levels than
would have otherwise occurred; and (f) assure any Contractor that invests in
conservation or augmentation to create ICS that no other Contractor will claim
the ICS created by the Contractor pursuant to an approved plan by the Secretary.
3.

Quantities

The maximum quantities of Extraordinary Conservation ICS that may be
accumulated in all ICS Accounts, at any time, upon the effective date of these
Guidelines is limited to the amounts provided in Section 3.B.5. of these
Guidelines. The maximum quantities of Extraordinary Conservation ICS that
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may be created and/or delivered in any given Year are also limited to the
amounts provided in Sections 3.B.4. and 3.C.4., respectively. As described in
the Final EIS, Reclamation has analyzed ICS amounts in excess of the amounts
approved by this Record of Decision and provided in these Guidelines. Any
decision by the Secretary to increase the amounts in excess of the amounts
provided in these Guidelines would be based on actual operating experience and
would require modification of these Guidelines after consultation with the Basin
States.
E. Relationship with Existing Law
These Guidelines are not intended to, and do not:
1.

guarantee or assure any water user a firm supply for any specified period;

2.

change or expand existing authorities under applicable federal law, except
as specifically provided herein with respect to determinations under the
Long-Range Operating Criteria and administration of water supplies
during the effective period of these Guidelines;

3.

address intrastate storage or intrastate distribution of water, except as may
be specifically provided by Lower Division states and individual
Contractors for Colorado River water who may adopt arrangements that
will affect utilization of Colorado River water during the effective period
of these Guidelines;

4.

change the apportionments made for use within individual States, or in any
way impair or impede the right of the Upper Basin to consumptively use
water available to that Basin under the Colorado River Compact;

5.

affect any obligation of any Upper Division state under the Colorado River
Compact;

6.

affect any right of any State or of the United States under Sec. 14 of the
Colorado River Storage Project Act of 1956 (70 Stat. 105); Sec. 601(c) of
the Colorado River Basin Project Act of 1968 (82 Stat. 885); the California
Limitation Act (Act of March 4, 1929; Ch. 16, 48th Sess.); or any other
provision of applicable federal law;

7.

affect the rights of any holder of present perfected rights or reserved rights,
which rights shall be satisfied within the apportionment of the State within
which the use is made, and in the Lower Basin, in accordance with the
Consolidated Decree; or

8.

constitute an interpretation or application of the 1944 Treaty between the
United States and Mexico Relating to the Utilization of the Waters of the
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Colorado and Tijuana Rivers and of the Rio Grande (1944 Treaty) or to
represent current United States policy or a determination of future United
States policy regarding deliveries to Mexico. The United States will
conduct all necessary and appropriate discussions regarding the proposed
federal action and implementation of the 1944 Treaty with Mexico through
the International Boundary and Water Commission (IBWC) in
consultation with the Department of State.
F. Definitions
For purposes of these Guidelines, the following definitions apply:
1.

“24-Month Study” refers to the operational study that reflects the current
Annual Operating Plan that is updated each month by Reclamation to project
future reservoir contents and releases. The projections are updated each
month using the previous month’s reservoir contents and the latest inflow
and water use forecasts. In these Guidelines, the term “projected on January
1” shall mean the projection of the January 1 reservoir contents provided by
the 24-Month Study that is conducted in August of the previous Year.

2.

“AOP” shall mean the Annual Operating Plan for the Colorado River
System Reservoirs.

3.

“Active Storage” shall mean the amount of water in reservoir storage,
exclusive of bank storage, which can be released through the existing
reservoir outlet works, consistent with the Colorado River Basin Project Act
of 1968 (82 Stat. 885).

4.

“BCPA” shall mean the Boulder Canyon Project Act of 1928 (28 Stat.
1057).

5.

“Basin States” shall mean the seven Colorado River Basin States of
Arizona, California, Colorado, New Mexico, Nevada, Utah, and Wyoming.

6.

“Certification Report” shall mean the written documentation provided by a
Contractor that provides the Secretary with sufficient information to allow
the Secretary to determine whether the quantity of ICS or DSS approved by
the Secretary in an approved plan has been created and whether the creation
was consistent with the approved plan.

7.

“Colorado River System” shall have the same meaning as defined in the
1922 Colorado River Compact.

8.

“Consolidated Decree” shall mean the Consolidated Decree entered by the
United States Supreme Court in Arizona v. California, 547 U.S. 150 (2006).
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9.

“Contractor” shall mean an entity holding an entitlement to Mainstream
water under (a) the Consolidated Decree, (b) a water delivery contract with
the United States through the Secretary, or (c) a reservation of water by the
Secretary, whether the entitlement is obtained under (a), (b) or (c) before or
after the adoption of these Guidelines.

10.

“DSS Account” shall mean records established by the Secretary regarding
DSS.

11.

“Delivery Agreement” shall mean an agreement consistent with these
Guidelines entered into between the Secretary of the Interior and one or
more Contractors creating ICS.

12.

“Developed Shortage Supply (“DSS”)” shall mean water available for use by
a Contractor under the terms and conditions of a Delivery Agreement and
Section 4 of these Guidelines in a Shortage Condition, under Article
III(B)(3) of the Consolidated Decree.

13.

“Direct Delivery Domestic Use” shall mean direct delivery of water to
domestic end users or other municipal and industrial water providers within
the Contractor’s area of normal service, including incidental regulation of
Colorado River water supplies within the Year of operation but not including
Off-stream Banking. For the Metropolitan Water District of Southern
California (MWD), Direct Delivery Domestic Use shall include delivery of
water to end users within its area of normal service, incidental regulation of
Colorado River water supplies within the Year of operation, and Off-stream
Banking only with water delivered through the Colorado River Aqueduct.

14.

“Domestic Use” shall have the same meaning as defined in the 1922
Colorado River Compact.

15.

“Forbearance Agreement” shall mean an agreement under which one or
more Contractors agree to forbear a right to ICS, under a water delivery
contract or the Consolidated Decree.

16.

“ICS Account” shall mean records established by the Secretary regarding
ICS.

17.

“ICS Determination” shall mean a determination by the Secretary that ICS is
available for delivery.

18.

“Intentionally Created Surplus (“ICS”)” shall mean surplus Colorado River
System water available for use under the terms and conditions of a Delivery
Agreement, a Forbearance Agreement, and these Guidelines.
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a. ICS created through extraordinary conservation, as provided for in
Section 3.A.1., shall be referred to as “Extraordinary Conservation
ICS.”
b. ICS created through tributary conservation, as provided for in Section
3.A.2., shall be referred to as “Tributary Conservation ICS.”
c. ICS created through system efficiency projects, as provided for in
Section 3.A.3., shall be referred to as “System Efficiency ICS.”
d. ICS created through the importation of non-Colorado River System
Water, as provided for in Section 3.A.4., shall be referred to as
“Imported ICS.”
19.

“Interim Period” shall mean the effective period as described in Section 8.

20.

“Long-Range Operating Criteria (“LROC”)” shall mean the Criteria for
the Coordinated Long-Range Operation of Colorado River Reservoirs
Pursuant to the Colorado River Basin Project Act of September 30, 1968
(Pub. L. No. 90-537), published at 35 Fed. Reg. 8951 (June 10, 1970), as
amended March 21, 2005.

21.

“Lower Division states” shall mean the Colorado River Basin States of
Arizona, California, and Nevada.

22.

“Mainstream” shall have the same meaning as defined in the Consolidated
Decree.

23.

“Off-stream Banking” shall mean the diversion of Colorado River water to
underground storage facilities for use in subsequent Years from the facility
used by a Contractor diverting such water.

24.

“ROD” shall mean the Record of Decision issued by the Secretary for the
Colorado River Interim Guidelines for Lower Basin Shortages and
Coordinated Operations for Lake Powell and Lake Mead.

25.

“Upper Division states” shall mean the Colorado River Basin States of
Colorado, New Mexico, Utah, and Wyoming.

26.

“Water Accounting Report” shall mean the annual Colorado River
Accounting and Water Use Report – Arizona, California, and Nevada that
includes, but is not limited to, the compilation of records in accordance
with Article V of the Consolidated Decree.

27.

“Water Year” shall mean October 1 through September 30.
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28.

“Year” shall mean calendar year.

G. Interim Guidelines for the Operation of Lake Powell and Lake Mead
These Guidelines shall include Sections XI.A., B., E., and F. above and this Section
XI.G. These Guidelines which shall implement and be used for determinations
made pursuant to the Long-Range Operating Criteria during the effective period
identified in Section 8, are hereby adopted:
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Section 1.

Allocation of Unused Basic Apportionment Water Under Article
II(B)(6)

A. Introduction
Article II(B)(6) of the Consolidated Decree allows the Secretary to allocate water that is
apportioned to one Lower Division state, but is for any reason unused in that State, to
another Lower Division state. This determination is made for one Year only and no
rights to recurrent use of the water accrue to the state that receives the allocated water.
B. Application to Unused Basic Apportionment
Before making a determination of a Surplus Condition under these Guidelines, the
Secretary will determine the quantity of apportioned but unused water excluding ICS
created in that Year from the basic apportionments under Article II(B)(6), and will
allocate such water in the following order of priority:
1. Meet the Direct Delivery Domestic Use requirements of MWD and Southern
Nevada Water Authority (SNWA), allocated as agreed by said agencies;
2. Meet the needs for Off-stream Banking activities for use in California by MWD
and for use in Nevada by SNWA, allocated as agreed by said agencies; and
3. Meet the other needs for water in California in accordance with the California
Seven-Party Agreement as supplemented by the Quantification Settlement
Agreement.
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Section 2.

Determination of Lake Mead Operation During the Interim Period

In the development of the AOP, the Secretary shall use the August 24-Month Study
projections for the following January 1 system storage and reservoir water surface
elevations to determine the Lake Mead operation for the following Calendar Year as
described in this Section 2.
A. Normal Conditions
1. Lake Mead above elevation 1,075 feet and below elevation 1,145 feet
In Years when Lake Mead elevation is projected to be above 1,075 feet and below
elevation 1,145 feet on January 1, the Secretary shall determine either a Normal
Condition, or, under Section 2.B.5., an ICS Surplus Condition.
B. Surplus Conditions
1. Partial Domestic Surplus
[Adopted January 16, 2001; Deleted December 13, 2007]
2. Domestic Surplus
(Lake Mead at or above elevation 1,145 feet and below the elevation that triggers a
Quantified Surplus (70R Strategy))
In years when Lake Mead content is projected to be at or above elevation 1,145 feet,
but less than the amount which would initiate a Surplus under Section 2.B.3.,
Quantified Surplus, or Section 2.B.4., Flood Control Surplus, on January 1, the
Secretary shall determine a Domestic Surplus Condition. The amount of such
Surplus shall equal –
a. From the effective date of these Guidelines through December 31, 2015
(through preparation of the 2016 AOP):
1) For Direct Delivery Domestic Use by MWD, 1.250 maf reduced by the
amount of basic apportionment available to MWD.
2) For use by SNWA, the Direct Delivery Domestic Use within the SNWA
service area in excess of the State of Nevada’s basic apportionment.
3) For use in Arizona, the Direct Delivery Domestic Use in excess of
Arizona’s basic apportionment.
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b. From January 1, 2016 (for preparation of the 2017 AOP) through December
31, 2025 (through preparation of the 2026 AOP):
1) For use by MWD, 250,000 af per Year in addition to the amount of
California’s basic apportionment available to MWD.
2) For use by SNWA, 100,000 af per Year in addition to the amount of
Nevada’s basic apportionment available to SNWA.
3) For use in Arizona, 100,000 af per Year in addition to the amount of
Arizona’s basic apportionment available to Arizona Contractors.
3. Quantified Surplus (70R Strategy)2
In years when the Secretary determines that water should be delivered for beneficial
consumptive use to reduce the risk of potential reservoir spills based on the 70R
Strategy the Secretary shall determine a Quantified Surplus Condition and allocate a
Quantified Surplus sequentially as follows:
a. Establish the volume of the Quantified Surplus. For the purpose of
determining the existence, and establishing the volume, of Quantified
Surplus, the Secretary shall not consider any volume of ICS as defined in
these Guidelines.
b. Allocate and distribute the Quantified Surplus 50 percent to California, 46
percent to Arizona, and 4 percent to Nevada, subject to c. through e. that
follow.
c. Distribute California’s share first to meet basic apportionment demands and
MWD’s demands, and then to California Priorities 6 and 7 and other surplus
contracts. Distribute Nevada’s share first to meet basic apportionment
demands and then to the remaining demands. Distribute Arizona’s share to
surplus demands in Arizona including Off-stream Banking and interstate
banking demands. Nevada shall receive first priority for interstate banking
in Arizona.
d. Distribute any unused share of the Quantified Surplus in accordance with
Section 1.
e. Determine whether MWD, SNWA and Arizona have received the amount of
water they would have received under Section 2.B.2., if a Quantified Surplus
2

70R is a spill avoidance strategy that determines a surplus if the January 1 projected system storage
space is less than the space required by the flood control criteria, assuming a natural inflow of 17.4 maf
(the 70th percentile non-exceedence flow). See ISG Final EIS at Section 2.3.1.2.
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Condition had not been determined. If they have not, then determine and
meet all demands provided for in Section 2.B.2.
4. Flood Control Surplus
In years in which the Secretary makes space-building or flood control releases3
pursuant to the 1984 Field Working Agreement between Reclamation and the Army
Corps of Engineers (as may be amended), the Secretary shall determine a Flood
Control Surplus for the remainder of that Year or the subsequent Year. In such
years, releases will be made to satisfy all beneficial uses within the United States,
including unlimited Off-stream Banking.
5. ICS Surplus
a. In years in which Lake Mead’s elevation is projected to be above elevation
1,075 feet on January 1, a Flood Control Surplus has not been determined,
and delivery of ICS has been requested, the Secretary may determine an ICS
Surplus Condition in lieu of a Normal Condition or in addition to other
operating conditions that are based solely on the elevation of Lake Mead.
b. In years in which a Quantified Surplus or a Domestic Surplus is available to
a Contractor, the Secretary shall first deliver the Quantified Surplus or
Domestic Surplus before delivering any requested ICS to that Contractor. If
available Quantified Surplus or Domestic Surplus is insufficient to meet a
Contractor’s demands, the Secretary shall deliver ICS available in that
Contractor’s ICS Account at the request of the Contractor, subject to the
provisions of Section 3.C.
C. Allocation of Colorado River Water and Forbearance and Reparation Arrangements
[Content of 2001 ISG Section 2.C., Allocation of Colorado River Water and
Forbearance and Reparation Arrangements, is now found at III.A., as modified]
D. Shortage Conditions
1. Deliveries to the Lower Division States during Shortage Condition Years shall
be implemented in the following manner:

3
Under current practice, surplus waters are made available to Mexico pursuant to the 1944 Treaty (when
Mexico may schedule up to an additional 0.2 maf) when flood control releases are made. These
Guidelines are not intended to affect that practice. Any issues relating to the implementation of the 1944
Treaty, including any potential changes in approach relating to surplus declarations under the 1944
Treaty, would be addressed with Mexico as appropriate through the USIBWC.
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a. In years when Lake Mead content is projected to be at or below elevation
1,075 feet and at or above 1,050 feet on January 1, a quantity of 7.167 maf
shall be apportioned for consumptive use in the Lower Division States of
which 2.48 maf shall be apportioned for use in Arizona and 287,000 af shall
be apportioned for use in Nevada in accordance with the Arizona-Nevada
Shortage Sharing Agreement dated February 9, 2007, and 4.4 maf shall be
apportioned for use in California.
b. In years when Lake Mead content is projected to be below elevation 1,050
feet and at or above 1,025 feet on January 1, a quantity of 7.083 maf shall be
apportioned for consumptive use in the Lower Division States of which 2.4
maf shall be apportioned for use in Arizona and 283,000 af shall be
apportioned for use in Nevada in accordance with the Arizona-Nevada
Shortage Sharing Agreement dated February 9, 2007, and 4.4 maf shall be
apportioned for use in California.
c. In years when Lake Mead content is projected to be below elevation 1,025
feet on January 1, a quantity of 7.0 maf shall be apportioned for consumptive
use in the Lower Division States of which 2.32 maf shall be apportioned for
use in Arizona and 280,000 af shall be apportioned for use in Nevada in
accordance with the Arizona-Nevada Shortage Sharing Agreement dated
February 9, 2007, and 4.4 maf shall be apportioned for use in California.
2. During a Year when the Secretary has determined a Shortage Condition, the
Secretary shall deliver Developed Shortage Supply available in a Contractor’s
DSS Account at the request of the Contractor, subject to the provisions of
Section 4.C.
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Section 3.

Implementation of Intentionally Created Surplus

[Content of 2001 ISG Section 3., Implementation of Guidelines, is now found at Section
7., as modified herein.]
A. Categories of ICS
1. Extraordinary Conservation ICS
A Contractor may create Extraordinary Conservation ICS through the following
activities:
a. Fallowing of land that currently is, historically was, and otherwise would
have been irrigated in the next Year.
b. Canal lining programs.
c. Desalination programs in which the desalinated water is used in lieu of
Mainstream water.
d. Extraordinary conservation programs that existed on January 1, 2006.
e. Extraordinary Conservation ICS demonstration programs pursuant to a letter
agreement entered into between Reclamation and the Contractor prior to the
effective date of these Guidelines.
f. Tributary Conservation ICS created under Section 3.A.2. and not delivered
in the Year created.
g. Imported ICS created under Section 3.A.4. and not delivered in the Year
created.
h. Other extraordinary conservation measures, including but not limited to,
development and acquisition of a non-Colorado River System water supply
used in lieu of Mainstream water within the same state, in consultation with
the Basin States.
2. Tributary Conservation ICS
A Contractor may create Tributary Conservation ICS by purchasing documented
water rights on Colorado River System tributaries within the Contractor’s state if
there is documentation that the water rights have been used for a significant period
of Years and that the water rights were perfected prior to June 25, 1929 (the
effective date of the Boulder Canyon Project Act). The actual amount of any
Tributary Conservation ICS introduced to the Mainstream shall be subject to
verification by the Secretary as provided in Section 3.D. Any Tributary
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Conservation ICS not delivered pursuant to Section 3.C. or deducted pursuant to
Section 3.B.2. in the Year it was created will, at the beginning of the following
Year, be converted to Extraordinary Conservation ICS and will thereafter be subject
to all provisions applicable to Extraordinary Conservation ICS. Tributary
Conservation ICS may be delivered for Domestic Use only.
3. System Efficiency ICS
A Contractor may make contributions of capital4 to the Secretary for use in projects
designed to realize system efficiencies that save water that would otherwise be lost
from the Mainstream in the United States. An amount of water equal to a portion of
the water conserved would be made available to contributing Contractor(s) by the
Secretary as System Efficiency ICS.5 System efficiency projects are intended only
to provide temporary water supplies. System Efficiency ICS will be delivered to the
contributing Contractor(s) on a schedule of annual deliveries as provided in an
exhibit to a Forbearance Agreement and Delivery Agreement. The Secretary may
identify potential system efficiency projects, terms for capital participation in such
projects, and types and amounts of benefits the Secretary could provide in
consideration of non-federal capital contributions to system efficiency projects,
including identification of a portion of the water saved by such projects.
4. Imported ICS
A Contractor may create Imported ICS by introducing non-Colorado River System
water in that Contractor’s state into the Mainstream. Contractors proposing to
create Imported ICS shall make arrangements with the Secretary, contractual or
otherwise, to ensure no interference with the Secretary’s management of Colorado
River System reservoirs and regulatory structures. Any arrangement shall provide
that the Contractor must obtain appropriate permits or other authorizations required
by state and federal law. The actual amount of any Imported ICS introduced to the
Mainstream shall be subject to verification by the Secretary as provided in Section
3.D. Any Imported ICS not delivered pursuant to Section 3.C. or deducted pursuant
to Section 3.B.2. in the Year it was created will be converted, at the beginning of the
following Year, to Extraordinary Conservation ICS and thereafter will be subject to
all provisions applicable to Extraordinary Conservation ICS.

4

To the extent permitted by federal law, monies to pay construction, operation, maintenance, repair,
and/or replacement costs.

5

Should other Contractor(s) elect to participate in a system efficiency project following the Secretary
making an amount of water available to the contributing Contractor(s), the Secretary shall reduce the
amount of water in the contributing Contractor(s)’ ICS Account(s) and credit the electing Contractor(s)’
ICS Account(s) in an equal amount in accordance with the terms of the Secretary’s agreement for the
funding of the system efficiency project.
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B. Creation of ICS
A Contractor may only create ICS in accordance with the following conditions:
1. A Contractor shall submit a plan for the creation of ICS to the Secretary
demonstrating how all requirements of these Guidelines will be met in the
Contractor’s creation of ICS. Until such plan is reviewed and approved by the
Secretary, subject to such environmental compliance as may be required, such
plan or any ICS purportedly created through it shall not be a basis for creation of
ICS. An ICS plan will consist of at a minimum the following information:
a. Project description, including what extraordinary measures will be taken to
conserve or import water;
b. Term of the activity;
c. Estimate of the amount of water that will be conserved or imported;
d. Proposed methodology for verification of the amount of water conserved or
imported; and
e. Documentation regarding any state or federal permits or other regulatory
approvals that have already been obtained by the Contractor or that need to
be obtained prior to creation of ICS.
A Contractor may modify its approved plan for creation of ICS during any Year,
subject to approval by the Secretary. A Contractor with an approved multi-Year
plan for System Efficiency ICS is not required to seek further approval by the
Secretary in subsequent Years unless the Contractor seeks to modify the plan.
2. There shall be a one-time deduction of five percent (5%) from the amount of
ICS in the Year of its creation. This system assessment shall result in additional
system water in storage in Lake Mead. This one-time system assessment shall
not apply to:
a. System Efficiency ICS created pursuant to Section 3.B. because a large
portion of the water conserved by this type of project will increase the
quantity of system water in storage over time.
b. Extraordinary Conservation ICS created by conversion of Tributary
Conservation ICS that was not delivered in the Year created, pursuant to this
Section 3.B. because 5% of the ICS is deducted at the time the Tributary
Conservation ICS is created.
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c. Extraordinary Conservation ICS created by conversion of Imported ICS that
was not delivered in the Year created, pursuant to this Section 3.B. because
5% of the ICS is deducted at the time the Imported ICS is created.
d. ICS created under demonstration programs in 2006 and 2007 which has
already been assessed the 5% system assessment.
3. Except as provided in Sections 3.A.2. and 3.A.4., Extraordinary Conservation
ICS can only be created if such water would have otherwise been beneficially
used.
4. The maximum total amount of Extraordinary Conservation ICS that can be
created during any Year is limited to the following:
a. 400,000 af for California Contractors;
b. 125,000 af for Nevada Contractors; and
c. 100,000 af for Arizona Contractors.
5. The maximum quantity of Extraordinary Conservation ICS that may be
accumulated in all ICS Accounts, at any time, is limited to the following:
a. 1.5 maf for California Contractors;
b. 300,000 af for Nevada Contractors; and
c. 300,000 af for Arizona Contractors.
6. Except as provided in Sections 3.A.2. and 3.A.4., no category of surplus water
can be used to create Extraordinary Conservation ICS.
7. The quantity of Extraordinary Conservation ICS remaining in an ICS Account at
the end of each Year shall be diminished by annual evaporation losses of 3%.
Losses shall be applied annually to the end-of-the-Year balance of Extraordinary
Conservation ICS beginning in the Year after the ICS is created and continuing
until no Extraordinary Conservation ICS remains in Lake Mead. No
evaporation losses shall be assessed during a Year in which the Secretary has
determined a Shortage Condition.
8. Extraordinary Conservation ICS from a project within a state may only be
credited to the ICS Account of a Contractor within that state that has funded or
implemented the project creating ICS, or to the ICS Account of a Contractor
within the same state as the funding entity and project and with written
agreement of the funding entity.

ROD - Colorado River Interim Guidelines for
Lower Basin Shortages and Coordinated
Operations for Lake Powell and Lake Mead

41

December 2007

6504
Interim Guidelines for the
Operation of Lake Powell
and Lake Mead

9. A Contractor must notify Reclamation of the amount of ICS it wishes to create
for the subsequent Year pursuant to an existing, approved plan. A Contractor
may request mid-Year modification(s) to reduce the amount of ICS created
during that Year, subject to the requirements of this Section 3.B. A Contractor
cannot increase the amount of ICS it had previously scheduled to create during
the Year.
C. Delivery of ICS
The Secretary shall deliver ICS in accordance with the following conditions:
1. The delivery shall be consistent with the terms of a Delivery Agreement with a
Contractor regarding ICS.
2. The Secretary has determined an ICS Surplus Condition.
3. The existence of Forbearance Agreements necessary to bring the delivery of the
ICS into compliance with Articles II(B)(2) and II(B)(6) of the Consolidated
Decree.
4. A limitation on the total amount of Extraordinary Conservation ICS that may be
delivered in any Year is as follows:
a. 400,000 af for California Contractors;
b. 300,000 af for Nevada Contractors; and
c. 300,000 af for Arizona Contractors.
5. If the May 24-Month Study for that Year indicates that a Shortage Condition
would be determined in the succeeding Year if the requested amounts for the
current Year under Section 3.C. were delivered, the Secretary may deliver less
than the amounts of ICS requested to be delivered.
6. If the Secretary releases Flood Control Surplus water, Extraordinary
Conservation ICS accumulated in ICS Accounts shall be reduced by the amount
of the Flood Control Surplus on an acre-foot for acre-foot basis until no
Extraordinary Conservation ICS remains. The reductions to the ICS Accounts
shall be shared on a pro-rata basis among all Contractors that have accumulated
Extraordinary Conservation ICS.
7. If a Contractor has an overrun payback obligation, as described in the October
10, 2003 Inadvertent Overrun and Payback Policy or Exhibit C to the October
10, 2003 Colorado River Water Delivery Agreement, the Contractor must pay
the overrun payback obligation in full before requesting or receiving delivery of
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ICS. The Contractor’s ICS Account shall be reduced by the amount of the
overrun payback obligation in order to pay the overrun payback obligation.
8. If more ICS is delivered to a Contractor than is actually available for delivery to
the Contractor in that Year, then the excess ICS delivered shall be treated as an
inadvertent overrun until it is fully repaid.
9. A Contractor may request mid-Year modification(s) to increase or reduce the
amount of ICS to be delivered during that Year because of changed conditions,
emergency, or hardship, subject to the requirements of this Section 3.C.
10. The Contractor shall agree in the Delivery Agreement that the records of the
Contractor relating to the creation of ICS shall be open to inspection by the
Secretary and by any Contractor or Basin State.
D. Accounting for ICS
The Secretary shall develop procedures to account for and verify, on an annual basis,
ICS creation and delivery. At a minimum such procedures shall include the following:
1. A Contractor shall submit for the Secretary’s review and verification,
appropriate information, as determined by the Secretary, contained in a
Certification Report, to demonstrate the amount of ICS created and that the
method of creation was consistent with the Contractor’s approved ICS plan, a
Forbearance Agreement, and a Delivery Agreement. Such information shall be
submitted in the Year following the creation of the ICS.
2. The Secretary, acting through the Lower Colorado Regional Director, shall
verify the information submitted pursuant to this section, and provide a final
written decision to the Contractor regarding the amount of ICS created. The
results of such final written decisions shall be made available to the public
through publication pursuant to Section 3.D.3. and other appropriate means. A
Contractor and any party to an applicable Forbearance Agreement may appeal
the Regional Director’s verification decision first to the Regional Director and
then to the Secretary; and through judicial processes.
3. Each Year the Water Accounting Report will be supplemented to include ICS
Account balance information for each Contractor and shall address ICS creation,
deliveries, amounts no longer available for delivery due to releases for flood
control purposes, deductions pursuant to Section 3.B.2., deductions due to
annual evaporation losses pursuant to Section 3.B.7., any amounts of ICS
converted to Extraordinary Conservation ICS, and ICS remaining available for
delivery.
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Section 4.

Implementation of Developed Shortage Supply

[Content of 2001 ISG Section 4., Effective Period & Termination, is now found at
Section 8., as modified herein.]
A. Categories of DSS
1. Tributary Conservation DSS
A Contractor may create Tributary Conservation DSS by purchasing documented
water rights on Colorado River System tributaries within the Contractor’s state if
there is documentation that the water rights have been used for a significant period
of Years and that the water rights were perfected prior to June 25, 1929 (the
effective date of the Boulder Canyon Project Act). The actual amount of any
Tributary Conservation DSS introduced to the Mainstream shall be subject to
verification by the Secretary as provided in Section 4.D. Tributary Conservation
DSS may be delivered for Domestic Use only.
2. Imported DSS
A Contractor may create Imported DSS by introducing non-Colorado River System
water in that Contractor’s state into the Mainstream, making sufficient arrangements
with the Secretary, contractual or otherwise, to ensure no interference with the
Secretary’s management of Colorado River System reservoirs and regulatory
structures. Any arrangement shall provide that the Contractor must obtain
appropriate permits or other authorizations required by state and federal law. The
actual amount of any Imported DSS introduced to the Mainstream shall be subject
to verification by the Secretary as provided in Section 4.D.
B. Creation of DSS
A Contractor may only create DSS in accordance with the following conditions:
1. A Contractor shall submit a plan for the creation of DSS to the Secretary
demonstrating how all requirements of these Guidelines will be met in the
Contractor’s creation of DSS. Until such plan is reviewed and approved by the
Secretary, subject to such environmental compliance as may be required, such
plan, or any DSS purportedly created through it, shall not be a basis for creation
of DSS. A DSS plan will consist of at a minimum the following information:
a. Project description, including what extraordinary measures will be taken to
conserve or import water;
b. Term of the activity;
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c. Estimate of the amount of water that will be conserved or imported;
d. Proposed methodology for verification of the amount of water conserved or
imported; and
e. Documentation regarding any state or federal permits or other regulatory
approvals that have already been obtained by the Contractor or that need to
be obtained prior to creation of DSS.
A Contractor may modify its approved plan for creation of DSS during any Year,
subject to approval by the Secretary.
2. There shall be a one-time deduction of five percent (5%) from the amount of
DSS in the Year of its creation. This system assessment shall result in
additional system water in storage in Lake Mead.
3. DSS may only be created during a Year when the Secretary has determined a
Shortage Condition.
4. DSS may only be created by a project that is approved by the Secretary for
creation prior to the Secretary determining a Shortage Condition.
5. A Contractor must notify Reclamation of the amount of DSS it wishes to create
for the subsequent Year pursuant to an existing, approved plan. A Contractor
may request mid-Year modification(s) to reduce the amount of DSS created
during that Year, subject to the requirements of this Section 4.B. A Contractor
cannot increase the amount of DSS it had previously scheduled to create during
the Year.
C. Delivery of DSS
The Secretary shall deliver DSS in accordance with the following conditions:
1. The delivery shall be consistent with the terms of a Delivery Agreement with a
Contractor regarding DSS.
2. The Secretary has determined a Shortage Condition.
3. Delivery of DSS shall not cause the total deliveries within the Lower Division
states to reach or exceed 7.5 maf in any Year.
4. Delivery of DSS shall be in accordance with Article II(B)(3) of the Consolidated
Decree.
5. If a Contractor has an overrun payback obligation, as described in the October
10, 2003 Inadvertent Overrun and Payback Policy or Exhibit C to the October
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10, 2003 Colorado River Water Delivery Agreement, the Contractor must pay
the overrun payback obligation in full before requesting or receiving delivery of
DSS. The Contractor’s DSS Account shall be reduced by the amount of the
overrun payback obligation in order to pay the overrun payback obligation.
6. If more DSS is delivered to a Contractor than is actually available for delivery to
the Contractor in that Year, then the excess DSS delivered shall be treated as an
inadvertent overrun until it is fully repaid.
7. A Contractor may request mid-Year modification(s) to increase or reduce the
amount of DSS to be delivered during that Year because of changed conditions,
emergency, or hardship, subject to the requirements of this Section 4.C.
8. The Contractor shall agree in the Delivery Agreement that the records of the
Contractor relating to the creation of DSS shall be open to inspection by the
Secretary or by any Contractor or Basin State.
9. DSS may only be delivered in the Year of its creation. Any DSS not delivered
pursuant to this Section 4.C. in the Year it is created may not be converted to
Extraordinary Conservation ICS.
D. Accounting for DSS
The Secretary shall develop procedures to account for and verify, on an annual basis,
DSS creation and delivery. At a minimum such procedures shall include the following:
1. A Contractor shall submit for the Secretary’s review and verification appropriate
information, as determined by the Secretary, contained in a Certification Report,
to demonstrate the amount of DSS created and that the method of creation was
consistent with the Contractor’s approved DSS plan and a Delivery Agreement.
Such information shall be submitted in the Year following the creation of the
DSS.
2. The Secretary, acting through the Lower Colorado Regional Director, shall
verify the information submitted pursuant to this section, and provide a final
written decision to the Contractor regarding the amount of DSS created. The
results of such final written decisions shall be made available to the public
through publication pursuant to Section 4.D.3. and other appropriate means.
The Contractor may appeal the Regional Director’s verification decision first to
the Regional Director and then to the Secretary; and through judicial processes.
3. Each Year the Water Accounting Report will be supplemented to include DSS
information for each Contractor and shall address DSS creation, deliveries, and
deductions pursuant to Section 4.B.2.
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Section 5.

California’s Colorado River Water Use Plan Implementation
Progress

A. Introduction
[Adopted January 16, 2001; Deleted December 13, 2007]
B. California’s Quantification Settlement Agreement
[Adopted January 16, 2001; Deleted December 13, 2007]
C. California’s Colorado River Water Use Reductions
The California Agricultural (Palo Verde Irrigation District, Yuma Project Reservation
Division, Imperial Irrigation District, and Coachella Valley Water District) usage plus
14,500 af of Present Perfected Right (PPR) use would need to be at or below the
following amounts at the end of the Year indicated in Years other than Quantified or
Flood Control Surplus (for Decree accounting purposes all reductions must be within
25,000 af of the amounts stated):
Benchmark Date
(Calendar Year)

Benchmark Quantity
(California Agricultural usage & 14,500 AF of PPR Use in MAF)

2003

3.75 6

2006

3.64 6

2009

3.60 7

2012

3.47

In the event that California has not reduced its use in accordance with the limits set
forth above in any Year in which the Benchmark Quantity applies, the surplus
determination under Section 2.B.2. of these Guidelines will be suspended and will
instead be based upon the 70R Strategy, for up to the remainder of the term of these
Guidelines. If however, California meets the missed Benchmark Quantity before the
next Benchmark Date or the 2012 Benchmark Quantity after 2012, the surplus
determination under Section 2.B.2. shall be reinstated as the basis for the surplus
determination under the AOP for the next following Year(s).

6

The Benchmark Quantities in 2003 and 2006 were met.

7

The 2009 Benchmark Quantity is modified from 3.53 maf due to construction delays that have been
experienced for the All-American Canal Lining Project.
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As part of the AOP process during the Interim Period of these Guidelines, California
shall report to the Secretary on its progress in implementing its California Colorado
River Water Use Plan.
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Section 6.

Coordinated Operation of Lake Powell and Lake Mead During the
Interim Period

[Content of 2001 ISG Section 6., Authority, is now found at Section 9., as modified
herein.]
During the Interim Period, the Secretary shall coordinate the operations of Lake Powell
and Lake Mead according to the strategy set forth in this Section 6.
The objective of the operation of Lake Powell and Lake Mead as described herein is to
avoid curtailment of uses in the Upper Basin, minimize shortages in the Lower Basin
and not adversely affect the yield for development available in the Upper Basin.
The August 24-Month Study projections of the January 1 system storage and reservoir
water surface elevations, for the following Water Year, shall be used to determine the
applicable operational tier for the coordinated operation of Lake Powell and Lake Mead
as specified in the table below.
Consistent with the provisions of this Section 6, equalization or balancing of storage in
Lake Powell and Lake Mead shall be achieved as nearly as is practicable by the end of
each Water Year. When equalizing or balancing the contents of the reservoirs,
scheduled Water Year releases from Lake Powell will be adjusted each month based on
forecasted inflow, and projected September 30 Active Storage at Lake Powell and Lake
Mead. In this Section 6, the term “storage” shall mean Active Storage.
When determining lake elevations and contents under this Section 6, no adjustment
shall be made for ICS.
Coordinated operation of Lake Powell and Lake Mead as described herein will be
presumed to be consistent with the Section 602(a) storage requirement contained in the
Colorado River Basin Project Act.
Releases from Lake Powell for coordinated operations will be consistent with the
parameters of the Record of Decision for the Glen Canyon Dam Final Environmental
Impact Statement and the Glen Canyon Dam Operating Criteria (62 Fed. Reg. 9447,
March 3, 1997).
Notwithstanding the quantities set forth in this Section 6, the Secretary shall evaluate
and take additional necessary actions, as appropriate, at critical elevations in order to
avoid Lower Basin shortage determinations as reservoir conditions approach critical
thresholds. Any actions shall also be consistent with avoidance of curtailment of
consumptive uses in the Upper Basin.
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Lake Powell Operational Tiers
(subject to April adjustments or mid-year review modifications)
Lake Powell Active Storage
Lake Powell Elevation
Lake Powell Operational Tier
(maf)
(feet)
3,700

24.32
Equalization Tier
equalize, avoid spills or release 8.23 maf

3,636 – 3,666
(see table below)

15.54 – 19.29
Upper Elevation Balancing Tier
release 8.23 maf;
if Lake Mead < 1,075 feet,
balance contents with a min/max release of
7.0 and 9.0 maf

3,575

(2008 – 2026)

9.52
Mid-Elevation Release Tier
release 7.48 maf;
if Lake Mead < 1,025 feet,
release 8.23 maf

3,525

5.93
Lower Elevation Balancing Tier
balance contents with a min/max release of
7.0 and 9.5 maf

3,370

0

April adjustments to Lake Powell operations in the Upper Elevation Balancing Tier (as
specified in Sections 6.B.3. and 6.B.4.) shall be based on the April 24-Month Study
projections of the September 30 system storage and reservoir water surface elevations
for the current Water Year. Any such adjustments shall not require re-initiation of the
AOP consultation process. In making these projections, the Secretary shall utilize the
April 1 final forecast of the April through July runoff, currently provided by the
National Weather Service’s Colorado Basin River Forecast Center.
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A. Equalization Tier
In each Water Year, the Lake Powell equalization elevation will be as follows:
Lake Powell Equalization Elevation Table
Water Year
Elevation (feet)
2008

3,636

2009

3,639

2010

3,642

2011

3,643

2012

3,645

2013

3,646

2014

3,648

2015

3,649

2016

3,651

2017

3,652

2018

3,654

2019

3,655

2020

3,657

2021

3,659

2022

3,660

2023

3,662

2024

3,663

2025

3,664

2026

3,666

1. In Water Years when Lake Powell elevation is projected on January 1 to be at or
above the elevation stated in the Lake Powell Equalization Elevation Table, an
amount of water will be released from Lake Powell to Lake Mead at a rate
greater than 8.23 maf per Water Year to the extent necessary to avoid spills, or
equalize storage in the two reservoirs, or otherwise to release 8.23 maf from
Lake Powell. The Secretary shall release at least 8.23 maf per Water Year and
shall release additional water to the extent that the additional releases will not
cause Lake Powell content to be below the elevation stated in the Lake Powell
Equalization Elevation Table or cause Lake Mead content to exceed that of Lake
Powell; provided, however, if Lake Powell reaches the elevation stated in the
Lake Powell Equalization Elevation Table for that Water Year and the
September 30 projected Lake Mead elevation is below elevation 1,105 feet, the
Secretary shall release additional water from Lake Powell to Lake Mead until
the first of the following conditions is projected to occur on September 30: (i)
the reservoirs fully equalize; (ii) Lake Mead reaches elevation 1,105 feet; or (iii)
Lake Powell reaches 20 feet below the elevation in the Lake Powell
Equalization Elevation Table for that year.
ROD - Colorado River Interim Guidelines for
Lower Basin Shortages and Coordinated
Operations for Lake Powell and Lake Mead

51

December 2007

6504
Interim Guidelines for the
Operation of Lake Powell
and Lake Mead

B. Upper Elevation Balancing Tier
1. In Water Years when the projected January 1 Lake Powell elevation is below the
elevation stated in the Lake Powell Equalization Elevation Table and at or above
3,575 feet, the Secretary shall release 8.23 maf from Lake Powell if the
projected January 1 Lake Mead elevation is at or above 1,075 feet.
2. If the projected January 1 Lake Powell elevation is below the elevation stated in
the Lake Powell Equalization Elevation Table and at or above 3,575 feet and the
projected January 1 Lake Mead elevation is below 1,075 feet, the Secretary shall
balance the contents of Lake Mead and Lake Powell, but shall release not more
than 9.0 maf and not less than 7.0 maf from Lake Powell in the Water Year.
3. When operating in the Upper Elevation Balancing Tier, if the April 24-Month
Study projects the September 30 Lake Powell elevation to be greater than the
elevation in the Lake Powell Equalization Elevation Table, the Equalization Tier
will govern the operation of Lake Powell for the remainder of the Water Year
(through September).
4. When operating under Section 6.B.1, if the April 24-Month Study projects the
September 30 Lake Mead elevation to be below 1,075 feet and the September 30
Lake Powell elevation to be at or above 3,575 feet, the Secretary shall balance
the contents of Lake Mead and Lake Powell, but shall release not more than 9.0
maf and not less than 8.23 maf from Lake Powell in the Water Year.
5. When Lake Powell is projected to be operating under Section 6.B.2. and more
than 8.23 maf is projected to be released from Lake Powell during the upcoming
Water Year, the Secretary shall recalculate the August 24-Month Study
projection of the January 1 Lake Mead elevation to include releases above 8.23
maf that are scheduled to be released from Lake Powell during the months of
October, November, and December of the upcoming Water Year, for the
purposes of determining Normal or Shortage conditions pursuant to Sections
2.A. or 2.D. of these Guidelines.
C. Mid-Elevation Release Tier
1. In Water Years when the projected January 1 Lake Powell elevation is below
3,575 feet and at or above 3,525 feet, the Secretary shall release 7.48 maf from
Lake Powell in the Water Year if the projected January 1 elevation of Lake
Mead is at or above 1,025 feet. If the projected January 1 Lake Mead elevation
is below 1,025 feet, the Secretary shall release 8.23 maf from Lake Powell in the
Water Year.
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D. Lower Elevation Balancing Tier
1. In Water Years when the projected January 1 Lake Powell elevation is below
3,525 feet, the Secretary shall balance the contents of Lake Mead and Lake
Powell, but shall release not more than 9.5 maf and not less than 7.0 maf from
Lake Powell in the Water Year.
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Section 7.

Implementation of Guidelines

[Content of 2001 ISG Section 7, Modeling and Data Authority, is now found at Section
7.A., as modified herein.]
A. AOP Process
During the Interim Period, the Secretary shall utilize the AOP process to determine
operations under these Guidelines concerning the coordinated operations of Lake
Powell and Lake Mead pursuant to Section 6 of these Guidelines, and the allocation of
apportioned but unused water from Lake Mead and the determinations concerning
whether Normal, Surplus or Shortage conditions shall apply for the delivery of water
from Lake Mead, pursuant to Section 1 and Section 2 of these Guidelines.
B. Consultation
The Secretary shall consult on the implementation of these Guidelines in circumstances
including but not limited to the following:
1. The Secretary shall first consult with all the Basin States before making any
substantive modification to these Guidelines.
2. Upon a request for modification of these Guidelines, or upon a request to resolve
any claim or controversy arising under these Guidelines or under the operations
of Lake Powell and Lake Mead pursuant to these Guidelines or any other
applicable provision of federal law, regulation, criteria, policy, rule, or
guideline, or regarding application of the 1944 Treaty that has the potential to
affect domestic management of Colorado River water, the Secretary shall invite
the Governors of all the Basin States, or their designated representatives, and the
Department of State and USIBWC as appropriate, to consult with the Secretary
in an attempt to resolve such claim or controversy by mutual agreement.
3. In the event projections included in any monthly 24-Month Study indicate Lake
Mead elevations may approach an elevation that would trigger shortages in
deliveries of water from Lake Mead in the United States, the Secretary shall
consult with the Department of State, the USIBWC and the Basin States on
whether and how the United States may reduce the quantity of water allotted to
Mexico consistent with the 1944 Treaty.8

8
These Guidelines are not intended to constitute an interpretation or application of the 1944 Treaty or to
represent current United States policy or a determination of future United States policy regarding
deliveries to Mexico. The United States will conduct all necessary and appropriate discussions regarding
the proposed federal action and implementation of the 1944 Treaty with Mexico through the IBWC in
consultation with the Department of State.
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4. Whenever Lake Mead is below elevation 1,025 feet, the Secretary shall consult
with the Basin States annually to consider whether Colorado River hydrologic
conditions, together with the anticipated delivery of water to the Lower Division
states and Mexico, is likely to cause the elevation of Lake Mead to fall below
1,000 feet. Upon such a consideration, the Secretary shall consult with the
Basin States to discuss further measures that may be undertaken. The Secretary
shall implement any additional measures consistent with applicable federal law.
5. During the Interim Period the Secretary shall consult with the Basin States
regarding the administration of ICS.
6. During the Interim Period the Secretary shall consult with the Basin States
regarding the creation of ICS through other extraordinary conservation measures
pursuant to Section 3.A.1.h.
7. During the Interim Period the Secretary shall consult with the Basin States
regarding the creation of System Efficiency ICS pursuant to Section 3.A.3.
8. The Secretary shall consult with the Basin States to evaluate actions at critical
elevations that may avoid shortage determinations as reservoir elevations
approach critical thresholds.
C. Mid-Year Review
In order to allow for better overall water management during the Interim Period, the
Secretary may undertake a mid-year review to consider revisions to the AOP. The
Secretary shall initiate a mid-year review if requested by any Basin State or by the
Upper Colorado River Commission. In the mid-year review, the Secretary may modify
the AOP to make a determination that a different operational tier (Section 2.A., B., or
D., or Section 6.A., B., C., or D.) than that determined in the AOP will apply for the
remainder of the Year or Water Year as appropriate, or that an amount of water other
than that specified in the applicable operational tier will be released for the remainder of
the Year or Water Year as appropriate. The determination of modification of the AOP
shall be based upon an evaluation of the objectives to avoid curtailment of uses in the
Upper Basin, minimize shortages in the Lower Basin and not adversely affect the yield
for development available in the Upper Basin. In undertaking such a mid-year review,
the Secretary shall utilize the April 1 final forecast of the April through July runoff,
currently provided by the National Weather Service’s Colorado Basin River Forecast
Center, and other relevant factors such as actual runoff conditions, actual water use, and
water use projections. For Lake Mead, the Secretary shall revise the determination in
any mid-year review for the current Year only to allow for additional deliveries from
Lake Mead pursuant to Section 2 of these Guidelines.
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D. Operations During Interim Period
These Guidelines implement the LROC and may be reviewed concurrently with the
LROC five-year review. The Secretary will base annual determinations regarding the
operations of Lake Powell and Lake Mead on these Guidelines unless extraordinary
circumstances arise. Such circumstances could include operations that are prudent or
necessary for safety of dams, public health and safety, other emergency situations, or
other unanticipated or unforeseen activities arising from actual operating experience.
Beginning no later than December 31, 2020, the Secretary shall initiate a formal review
for purposes of evaluating the effectiveness of these Guidelines. The Secretary shall
consult with the Basin States in initiating this review.
Procedures will be established for implementation of ICS and DSS by Reclamation’s
Lower Colorado Regional Director.
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Section 8.

Interim Period and Termination

[Adopted January 16, 2001; Deleted and Modified December 13, 2007]
A. Interim Period
These Guidelines will be effective upon the date of execution of the ROD for Colorado
River Interim Guidelines for Lower Basin Shortages and Coordinated Operations of
Lake Powell and Lake Mead and will, unless subsequently modified, remain in effect
through December 31, 2025 (through preparation of the 2026 AOP).
The Department promulgated these Guidelines based on consideration of multiple
sources of information, including existing applicable guidelines, information submitted
by the general public, an Agreement and recommendation submitted by the
representatives of the Governors of the seven Colorado Basin States, modeling, and
other information contained in environmental compliance documentation. The
Secretary recognizes that the Basin States’ recommendation was developed with the
intent to be consistent with existing law, as addressed by Section 9 of the April 23,
2007, Agreement among the Basin States.
The Secretary recognizes that differences exist with respect to interpretations of certain
provisions contained in the Law of the River and the proper application of those
provisions, including, for example, Section 602(a) of the Colorado River Basin Project
Act of 1968. In lieu of a formal determination regarding such disputes, the Secretary
will apply the operational criteria in these Guidelines. By way of further example,
positions and rights concerning the calculation of the quantity of Section 602(a) storage
and releases of water from Lake Powell are reserved. The Secretary, through the
adoption of these Guidelines, makes no determination with respect to the correctness of
any interpretation of Section 602(a) storage and release requirements or other positions
of the individual Colorado River Basin states.
Actual operations under these Guidelines shall not represent interpretations of existing
law by the Secretary, nor predetermine in any manner the means of operation that the
Secretary may adopt following the Interim Period. Releases from Lake Powell or Lake
Mead pursuant to these Guidelines shall not prejudice the position or interests of either
the Upper or Lower Division states, or any Colorado River Basin state, with respect to
required storage or deliveries of water pursuant to applicable federal law, either during
or after the Interim Period.
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B. Effective Period - Special Provisions
1. The provisions for the delivery and accounting of ICS in Section 3 shall remain
in effect through December 31, 2036, unless subsequently modified, for any ICS
remaining in an ICS Account on December 31, 2026.
2. The provisions for the creation and delivery of Tributary Conservation ICS and
Imported ICS in Section 3 shall continue in full force and effect until fifty years
from the date of the execution of the ROD.
3. The provisions for the creation and delivery of DSS in Section 4 shall continue
in full force and effect until fifty years from the date of the execution of the
ROD.
C. Termination of Guidelines
Except as provided in Section 8.B., these Guidelines shall terminate on December 31,
2025 (through preparation of the 2026 AOP). At the conclusion of the effective period
of these Guidelines, the operating criteria for Lake Powell and Lake Mead are assumed
to revert to the operating criteria used to model baseline conditions in the Final
Environmental Impact Statement for the Interim Surplus Guidelines dated December
2000 (i.e., modeling assumptions are based upon a 70R Strategy for the period
commencing January 1, 2026 (for preparation of the 2027 AOP)).
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Section 9.

Authority

These Guidelines are issued pursuant to the authority vested in the Secretary by federal
law, including the Boulder Canyon Project Act of 1928 (28 Stat. 1057), the Colorado
River Storage Project Act (70 Stat. 105), and the Consolidated Decree issued by the
U.S. Supreme Court in Arizona v. California, 547 U.S. 150 (2006) and shall be used to
implement Articles II and III of the Criteria for the Coordinated Long-Range Operation
of Colorado River Reservoirs Pursuant to the Colorado River Basin Project Act of
September 30, 1968 (Pub. L. No. 90-537), as amended.
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The Colorado River

The steep and at times turbulent Colorado River falls more than 12,000 feet as it flows
from the Rocky Mountains in Colorado and Wyoming to its natural outlet in the Gulf of
California. The river has a huge drainage basin that covers over 244,000 square miles;
it is 1,440 miles long and passes through parts of seven states and Mexico.

Rafting Whitewater
Courtesy of the Utah Travel Council,
Frank Jensen

The seven states, Arizona, California, Colorado, Nevada, New Mexico, Utah and
Wyoming, are referred to as the Colorado River Basin states. The drainage basin comprises
about one-twelfth of the area of the continental United States. Despite the size of its
drainage area, the Colorado River ranks only sixth among the nation’s rivers in volume
of flow with an average annual flow in excess of 17.5 million acre-feet. (15 million acrefeet at Lee Ferry, the Colorado River Compact division point.) In comparison, the
Columbia River’s drainage area is about the same size, but its flow is about 12 times greater.

Cover Photo:

Fisher Towers,
Colorado River
Courtesy Tom Till

Demands on the Colorado River are not limited to needs within the basin. In fact, more
water is exported from the basin than from any other river in the U.S. The Colorado
River provides municipal and industrial water for more than 24 million people living in
the major metropolitan areas of Los Angeles, Phoenix, Albuquerque, Las Vegas, Salt Lake
City, Denver, San Diego and hundreds of other communities in the seven states. It also
provides irrigation water to about 2.0 million acres of land. The river has more than 60
million acre-feet of storage capacity, 4,000 megawatts of hydro-electric generating capacity,
and provides more than 20 million annual visitor days of outdoor recreation.
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Dividing the River
The Colorado River is often described as the most regulated river in the world. Considering its
importance to the Colorado River Basin states, Native American Indian Tribes and Mexico, it is
surprising any agreement has been reached to divide the river’s water.
In the 1800s and early 1900s, a sizable agricultural development emerged in California’s
Imperial Valley. Water was delivered to the valley from the Colorado River in a canal that passed
through Mexico. Mexico allowed Imperial Valley farmers to use the channel in exchange for a
portion of the water. American farmers became unhappy with the Mexican government controlling their water supply from the river, and they began to push for construction of a new canal
built entirely within the U.S., an “All-American” canal. Disastrous flooding occurred in 1905
along the Colorado River. The river broke through a temporary diversion in the river bank, and
for two years the entire flow of the river poured into the Imperial Valley. The flooding destroyed
homes and thousands of acres of agricultural land, filling a natural depression known as the
Salton Sink and creating today’s Salton Sea.
As additional flooding occurred in 1910 and the Mexican Revolution began, pressure intensified
to construct an All-American Canal to bring Colorado River water to the Imperial Valley and build
a flood control dam and storage reservoir on the lower mainstem Colorado River. In addition, Los
Angeles was interested in developing hydroelectric power to meet needs of its growing population.
California realized construction of the projects would require the federal government’s assistance, which would raise legal and political issues. The other six basin states did not oppose
structural control of the river, but they were determined to resist a project for California unless
they received satisfactory assurance of their future use of the river’s water. Such use by
California, they feared, would establish appropriative claims to the water (first in time, first in
right), and would prejudice the equity of any future apportionment of the Colorado River among
the basin states. The solution appeared to be the development of an interstate compact between
the basin states to apportion the Colorado River.

Colorado River Compact of 1922
Discussions for a compact between the Colorado River Basin states began on January 26, 1922,
and state and federal negotiators came to agreement on the provisions of the Colorado River
Compact on November 24, 1922. The compact split the river system into an Upper Basin comprised of Arizona, Colorado, New Mexico, Utah and Wyoming and a Lower Basin comprised of
Arizona, California, Nevada, New Mexico and Utah.
It also partitioned the rights to water between lower and upper basins. The dividing line and
measuring point was at Lee Ferry, approximately 17 miles below today’s Glen Canyon Dam. The
compact apportioned in perpetuity to the upper and lower basins the exclusive, beneficial consumptive use of 7.5 million acre-feet of water annually from the Colorado River. In addition,
the Lower Basin received the right to increase its annual beneficial use of water by one million
acre-feet.
Compact negotiators, however, were unsuccessful in their attempt to divide the river’s water
between the individual states as originally intended. But the compact reduced the Upper Basin
states’ concern that the faster-growing Lower Basin states, particularly California, would
monopolize use of the water in the Colorado River. The compact set aside the prior appropriation principle of “first in time, first in right” and allowed each basin to develop its apportioned
water as needed without fear of losing it through non-use.
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The Arizona State Legislature, in contrast with other basin states, refused to ratify the compact
because it felt the compact left Arizona unprotected against rapid development in California.
Arizona also opposed including tributary water (specifically the Gila River) in the compact’s
apportionment. Because of Arizona’s refusal to sign the compact, the U.S. Congress did not ratify
it until the Boulder Canyon Project Act of 1928 allowed the compact to become law with the
approval of six states and the enactment by California of a statute limiting its use of Colorado
River water. Arizona finally ratified the compact in 1944.
While the Colorado River Compact of 1922 was the first result of a long process of negotiation,
legislation and litigation, it was not the last. The collaborative process continues today and has
resulted in a body of law known collectively as the “Law of the River.”

Law of the River
The Colorado River has been subjected to extensive negotiations and litigation. As a
result, a complex set of federal laws, compacts, court decisions, treaties, state laws and
other agreements has been developed, known as the “Law of the River”. Principal documents forming the Law of the River are:
■ Colorado River Compact of 1922*
■ Boulder Canyon Project Act of 1928
■ Mexican Treaty of 1944
■ Upper Colorado River Basin Compact of 1948
■ Colorado River Storage Project Act of 1956
■ 1963 U.S. Supreme Court decision, Arizona v. California
■ Colorado River Basin Project Act of 1968
■ 1970 Criteria for Coordinated Long-Range Operation of Colorado River Reservoirs
■ Minute 242 of the 1973 International Boundary and Water Commission
■ Colorado River Basin Salinity Control Act of 1974

Hoover Dam

■ Grand Canyon Protection Act of 1992

Courtesy of Southern Nevada Water Authority

■ 2001 Colorado River Interim Surplus Guidelines.
*The Colorado River Compact of 1922 says the term “Upper Basin” means those parts of Arizona,
Colorado, New Mexico, Utah and Wyoming from which waters naturally drain into the Colorado River
system above Lee Ferry. The term “Lower Basin” means those parts of the states of Arizona, California,
Nevada, New Mexico and Utah from which waters naturally drain into the Colorado River System below
Lee Ferry. It further states the term “the Upper Division” means the states of Colorado, New Mexico,
Utah and Wyoming, and term “the Lower Division” means the states of Arizona, Colorado and New Mexico.
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Boulder Canyon Project Act
Even though Arizona refused to ratify the Colorado River Compact of 1922 until 1944, the
compact became law in 1928 with passage of the Boulder Canyon Project Act. This act authorized construction of the All-American Canal and Hoover Dam and power plant, and gave
Arizona, California and Nevada the option of developing a Lower Basin compact to divide their
apportionment of the Colorado River. Lower Division states were unable to agree on dividing
their water, and the final apportionment was not decided until the Supreme Court ruled in
Arizona v. California in 1963.

Arizona v. California
In 1963, after 11 years of legal battles, the U.S. Supreme Court, in its decision in Arizona v.
California, confirmed the Lower Division apportionment of the Colorado River in the Boulder
Canyon Project Act of 1928 as follows: California - 4.4 million acre-feet and 50 percent of all
surplus, Arizona - 2.8 million acre-feet and 46 percent of all surplus, and Nevada - 300,000
acre-feet and 4 percent of all surplus. The court also held that Arizona’s use of the Gila River and
its tributaries would not reduce its entitlement of Colorado River water.
The 1908 Winters v. United States Supreme Court decision established the doctrine of Indian
reserved water rights. The court held that such rights existed whether or not the tribes were using
the water. The decision was reaffirmed by the Arizona v. California decision that awarded water
rights to five Indian reservations in the Lower Basin. The court determined the only feasible way
the tribes’ reserved water rights could be measured was based on the amount of “practicably
irrigated acreage” on the reservations. The court also ruled an Indian tribe’s quantified reserved
rights must be taken from and charged against the apportionment of water of the state in which
the tribe’s reservation is located.

Upper Colorado River Basin
Compact of 1948
Formal negotiations on an Upper Colorado River Basin Compact were initiated on July 31,
1946. They were prompted by the desire of the states to continue water development in the
Upper Basin which had been put on hold in 1941 by wartime restrictions. The Upper Basin
states wanted to construct a major federal project, but federal funding was contingent on an
Upper Basin compact. On October 11, 1948, the Upper Basin states entered into the Upper
Colorado River Basin Compact to apportion allowable depletions between the states. The four
Upper Division states were uncertain how much water would remain after they met their
requirement in the Colorado River Compact of 1922 to deliver the Lower Basin 7.5 million acrefeet per annum and how the Mexican Treaty obligation might affect the available water supply.
So they apportioned the remaining water as follows:
Colorado - 51.75% New Mexico - 11.25% Utah - 23.00%
Wyoming - 14%
Arizona - 50,000 acre-feet (Deducted prior to calculating other state shares.)
The Upper Basin compact gave the states the final protection they needed to develop and use
their water gradually without fear of losing it through non-use.
A major incongruity with the Law of the River is the assumed quantity of water in the Colorado
River upon which the Colorado River Compact of 1922 was negotiated. The river’s average
annual flow (1896- 1921) at Lee Ferry was thought to be about 17 million acre-feet. Now the
states agree the compact was negotiated during a period of high water supply. Recent estimates
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show the river’s average annual flow to be 15 million acre-feet. Subtracting the compact and
treaty guaranteed annual apportionments to the Lower Basin of 7.5 million acre-feet and Mexico
of 1.5 million acre-feet, and recognizing the impacts of sustained drought periods, the Upper
Basin is left with an estimated dependable supply of about 6.0 million acre-feet. As a result,
Utah’s allocated share is reduced from 1.7 million acre-feet to approximately 1.4 million acre- feet.

Colorado River Storage Project Act
of 1956 & the Colorado River Basin
Project Act of 1968
The 1956 act authorized construction of the Glen Canyon Dam, Flaming Gorge Dam, Navajo
Dam and Curecanti Dam for river regulation and several other participating projects in the
Upper Basin. It also provided for an Upper Basin water resources development plan. The act
authorized the Bureau of Reclamation to construct the Central Utah Project as one of the participating projects. The CUP develops part of Utah’s remaining share of Colorado River water for
irrigation and municipal uses, hydroelectric power, flood control, recreation, and fish and
wildlife benefits in a number of areas of the state. The 1968 act authorized several projects in
the upper and lower basins. The Secretary of the Interior was also directed to consult with the
basin states in developing long range operating criteria for the Colorado River reservoir system.

Water For Mexico
The last 75 miles of the Colorado River are in Mexico. Mexico’s share of the Colorado River is
determined under provisions of a treaty signed in 1944. The treaty guarantees Mexico 1.5 million acre-feet to be increased in years of surplus to 1.7 million acre-feet and reduced in years of
extraordinary drought in proportion to the reduction of consumptive uses in the U.S. Since
1944, the U.S. has delivered to Mexico at least the amount of water the treaty requires.
The treaty did not mention water quality, but a subsequent agreement between the U.S. and
Mexico, called “Minute 242, International Boundary and Water Commission, September 4,
1973,” contains a provision guaranteeing Mexico that water delivered at the northern international boundary will have an average annual salinity of no more than 115(± 30) parts per million
over the salinity of water that arrives at Imperial Dam. Since 1972, water delivered to Mexico has
met the water quality provisions of Minute 242 and over time water quality has improved due to
efforts of the federal, state and local governments as well as the irrigation interests on the
Colorado River to control salinity.

Lake Powell
Courtesy Southwest
Aerial Photo

The Colorado River Basin Salinity Control Act was passed in 1974 authorizing the use of federal
funds to help control salinity in the Colorado River. Title I of the act authorized construction of
a desalination plant near Yuma, Arizona, to desalt 80,000 acre-feet of return irrigation flows
from farmers in the Welton Mohawk Irrigation District prior to the water being delivered to
Mexico. The desalting plant was completed in 1992 at a cost in excess of $250 million. With an
annual operating cost in excess of $25 million, the plant has not been operated.
Interest has been renewed in recent years to protect and restore the Colorado River delta in
Mexico. Before Hoover and Glen Canyon dams were constructed on the Colorado River, from 10
to 20 million acre-feet of water per year passed through the delta. Approximately two million
acres of riparian habitat and wetlands existed there. Riparian habitat in the Colorado River delta
in Mexico now totals about 180,000 acres. Environmental groups, basin states, federal agencies
and the government of Mexico are studying ways to preserve the remaining riparian habitat.

T h e

C o l o r a d o

R i v e r

5

The Colorado River

6504

6

U t a h ’ s

Colorado River Basin
Salinity Control Program
The Colorado River Basin Salinity Control Program, as authorized by Section 202(c) of Title II of
the Colorado River Basin Salinity Control Act of 1974, as amended, authorizes federal agencies to
cost share with state and local organizations for the construction of projects, mostly in the Upper
Basin, to control salinity in the Colorado River by decreasing the amount of salt entering the river.
Salinity control projects have been installed in Utah, Colorado, Wyoming, New Mexico and
Nevada. The majority of the projects have involved improvements in irrigation system efficiency.
Federal financial and technical assistance is delivered under the program through the U.S.
Department of Interior, Bureau of Reclamation, and the U.S. Department of Agriculture, Natural
Resources Conservation Service. The program provides assistance in identifying salt source areas
in the Colorado River Basin, including privately owned lands, Indian tribal lands, irrigation
company lands, and state and federal lands. The program also includes the installation of conservation practices to improve irrigation efficiency such as conversion from surface to sprinkler
irrigation, lining or piping irrigation conveyance systems, education of water users, and monitoring and evaluation of salinity activities.
In Utah, over 100,000 acres of salinity control efficiency improvements have been installed in the
Uintah Basin and an additional 40,000 acres are being installed in the Price/San Rafael rivers area.
The great benefit of this program in Utah is the increased irrigation efficiencies with attendant
agricultural production increase at a reasonable cost for the agricultural producer. Since the
downstream states of Arizona, California and Nevada and the federal government are the benefactors of improved water quality, they provide up to 70 percent of the funds needed for the program.

Upper Colorado River Endangered
Fishes Recovery Program
The Upper Colorado River Endangered Fishes Recovery Program is an interagency partnership
created to recover the endangered Colorado pikeminnow, razorback sucker, humpback chub
and bonytail fishes. This program assures compliance with environmental laws for water use
from the Colorado River in the Upper Basin. Utah is one of the original program partners with
the Governor of Utah signing a cooperative agreement in 1988 along with the governors of
Wyoming and Colorado, the Secretary of the Interior, and the Administrator of the Western Area
Power Administration. This cooperative agreement was extended in 2001 to coincide with
Public Law 106-392 to provide total long term funding authorization of $100 million for the
capital construction projects called for in the endangered fishes recovery program. The cooperating states of Utah, Wyoming, Colorado and New Mexico agreed to provide $17 million, and
power users agreed to provide another $17 million. The federal government provides the
remaining amount. Utah’s share is $3.4 million to be paid by the year 2005.
The program has been successful in meeting the Endangered Species Act requirements by providing the elements necessary to be the reasonable and prudent alternatives for successful section
7 consultations with the U.S. Fish and Wildlife Service for federal and local water projects. The
success of this program has allowed construction of water development projects in Utah; for
example, the Central Utah Project.
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2001 Colorado River
Interim Surplus Guidelines
The interim surplus guidelines allow the Secretary of the Interior to provide water to meet
municipal and industrial uses in the Lower Basin, particularly California, during an interim
period between the years 2001 and 2016 when Colorado River reservoirs are projected to be relatively full. Approximately 5.2 million acre-feet of Colorado River water has been used annually
by California over the past 20 years, which is 800,000 acre-feet more than the state’s compact
allocation. The guidelines allow California 15 years to implement water conservation programs
to reduce demand for Colorado River water to its compact allotment of 4.4 million acre-feet.
During the 15 years, the six other Colorado River Basin states have agreed on criteria to assure
California will be able to meet its municipal and industrial water needs. The criteria, however,
also protect the other basin states against potential impacts of drought during the 15-year period by reducing the allowable California municipal and industrial water demands that can be met
by surpluses as reservoirs are lowered during droughts.

Annual Operating Plan Process
The Secretary of the Interior is charged with developing an Annual Operating Plan for Lower
Basin reservoirs, taking into account the available water supply, operational needs, water supply
requests, and limitations and requirements of the Law of the River. In consultation with the
Colorado River Basin states and other interested entities, the Secretary determines the quantity
of water that will be made available for use in the coming calendar year and declares whether it
is a normal, surplus or shortage year. This declaration will govern water use in the Lower Basin
for the next calendar year.

Utah’s Current Uses
of Colorado River Water
Portions of Utah lie in both the upper and lower basins. Most of the eastern half of the state is
in the Upper Basin, while the Virgin River and Kanab Creek drainages, located in Washington
and Kane counties in the southwestern part of the state, are in the Lower Basin.
In the Upper Basin, the Colorado River enters Utah west of Grand Junction, Colorado, but few
diversions in Utah are made directly from the river in this area. The largest use of Colorado River
water is from the Duchesne River system in the Uintah Basin. Lesser amounts of water are diverted from the Price, San Rafael, Dirty Devil, Escalante and San Juan river systems. Water is also
exported from the Uintah Basin to the Wasatch Front by the Central Utah Project, Provo River
Project, Strawberry Project and several smaller diversions.

Colorado River in
Canyonlands National Park
Courtesy Tom Till

Most of Utah’s water use in the Lower Basin is from the Virgin River and tributaries. The Virgin
River is a non-compact interstate stream originating in Utah that passes through Arizona and
Nevada before entering the mainstream Colorado River at Lake Mead. According to the court
decree in Arizona v. California, the Boulder Canyon Project left tributaries, including Kanab
Creek and the Virgin River in Utah, to the exclusive use of the state in which they arise. The state
of Utah believes it has the right to develop and use flows of Kanab Creek and the Virgin River.
Agriculture is currently the biggest user of water from Kanab Creek and the Virgin River
drainages in Utah. But municipal and industrial uses are expected to increase three fold in the
next 50 years, exceeding agricultural uses.
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Utah’s Projected Uses
of Colorado River Water
According to projections in the year 2020, Utah will have about 200,000 acre-feet of undeveloped
Colorado River water available for future use. During the energy crisis in the 1970s, oil shale
development in the Uintah Basin seemed imminent, and many observers believed such development would use much of the state’s remaining Colorado River water. By the early 1980s it
became apparent that such development was not economically feasible.
The Central Utah Project will probably be the last major water development project in Utah to
be funded by the federal government. Additional private development of thermal power will
likely occur at existing plants in Emery and Uintah counties. Additional municipal, industrial
and agricultural water development will occur as growth continues. In the Lower Basin, water
diversions from the Kanab Creek and Virgin River drainages will increase approximately 58,000
acre-feet per year by the year 2050, increasing depletions by about 36,000 acre-feet. The population of the Lower Basin, one the fastest growing areas in Utah, is expected to grow at an average
annual rate of 2.96 percent over the next 20 years. Utah’s predicted average annual rate of
growth for that same period is 1.74 percent.
Utah’s Upper Colorado River Basin Projected Depletions
(Units of 1,000 acre-feet per year)

Agriculture/Stock
Municipal/Domestic
Power/Industrial/Energy
Indian Settlements
Exports/Imports
Reservoir Evaporation
Total Depletions
Evaporation Storage Units
Total
Utah’s share of the Upper Colo. River
Remaining water available

2000

2020

2050

591
23
46
154
19
833
120

650
38
55
58
235
19
1,055
120

632
62
75
124
295
19
1,207
120

953

1,175

1,327

1,369
416

1,369
194

1,369
42

Source: Utah Division of Water Resources

Utah’s Lower Colorado River Basin Projected Depletions
(Units in acre-feet per year)

2000

2020

2050

Municipal/Industrial
Secondary (lawn and garden)
Agriculture/Stock
Exports (to New Castle area)
Reservoir Evaporation
Shivwits Paiute Indian Band

13,000
6,000
50,000
2,600
5,300
300

22,000
10,000
45,000
2,600
10,600
2,000

39,000
17,800
38,000
2,600
11,700
4,000

Total Depletion

77,200

92,200

113,100

Source: Utah Division of Water Resources
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Unresolved Issues
The Colorado River Basin states and the federal government began dividing up the water in the
Colorado River about 80 years ago. Even though states and federal agencies have been able to
cooperate to resolve many difficult problems, emerging issues continue to surface.
Since the signing of the Colorado River Compact in 1922, major issues on the river have been
discussed and resolved among the states without a formal organization. This informal process
has allowed flexibility and encouraged innovation. The informal process requires the seven
Colorado River Basin states to reach a consensus. As part of this process, participants must
develop an understanding of all sides of issues and be willing to achieve solutions in which
needs of all states are met without unduly jeopardizing any single state’s position. The process
is slow and difficult, but the solutions have the support of all the states, which makes implementation easier and more efficient.

Unresolved Issues in Utah

1.
2.
3.

How will Utah use its remaining Colorado River Compact allocation?
How will future needs for water in the Virgin River Basin be met?
How will the reserved water rights claims of the Ute and Navajo Indian
tribes be resolved and how will this impact existing uses?

Unresolved Basin-wide Issues

1.

Can Colorado River reservoirs be managed for environmental and
recreational uses and still meet increasing consumptive use demands?

2.

How will the Endangered Species Act and other federal legislation affect
current and projected uses of Colorado River water?

3.

How will the Bureau of Reclamation continue to meet federally approved water
quality requirements for Colorado River water delivered to Mexico?

4.

How will environmental concerns in the Mexico delta of the Colorado
River be resolved.

References
Contrary Views of the Law of the River of the Colorado River. An Examination of Rivalries Between
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Red Canyon,
Flaming Gorge National
Recreation Area
Courtesy of the Utah Travel Council,
Tom Till

Layperson’s Guide to the Colorado River, Western Water Education Foundation.
Reflections on Sixty Years of Water Law Practice, Glen G. Saunders, Resource Law Notes,
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The Story of Hoover Dam, United States Department of the Interior,
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Water is the lifeblood of Utah. The Colorado River drainage receives substantially
less than 20 inches of precipitation (basin-wide average of about 14 inches) and
can truly be called the “Great American Desert.” Utah has the dubious honor of
being the second-driest state in the nation. Utah’s precipitation varies from 5 to
60 inches with a statewide annual average of only 13 inches.

Average Annual Precipitation 1961-1990

Range

Legend

Source: USDA - NRCS
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September 4, 2020
Conserve Southwest Utah
321 North Mall Drive, B202
St George, UT 84790
Expert opinion and analysis regarding water demands and statement of need for the Lake
Powell Pipeline Project DEIS
To Whom It May Concern:
At the request of Conserve Southwest Utah, I have prepared this expert letter report regarding
water demands pertaining to the Lake Powell Pipeline (LPP) Project Draft Environmental Impact
Statement (DEIS) and statement of Purpose and Need (Appendix B).
In summary, this letter report concludes that the future water demand forecast for Washington
County is grossly inflated. The forecast is inflated through several mechanisms including:
•
•
•
•

A population forecast that increases by 293%.
An excessive level of per capita water use that would make Washington County water
users among the highest in the US.
Improper inclusion and inflation of raw secondary irrigation water in the forecast.
A 15.4% water loss factor that never improves and thus wastes approximately $300
million in value of the $2 billion dollar project.

A statement of need and water demand forecast for a project of this size and scope must be
based on sound data, reasonable assumptions, and conservative resource principles to ensure
the water will not be wasted. Water customers across the Western United States have
successfully implemented effective water efficiency strategies that today have reduced per
capita use far below levels shown the DEIS forecast for 2020 and 2075. The forecast in the DEIS
provides for an excessive level of per capita water use over the next 55 years with efficiency
improvements that simply end at year 2045 with no further improvement in efficiency achieved
over the next 30 years. This is neither realistic nor reasonable.
The DEIS forecasts a future population of more than 500,000 people, which is equivalent to a
city the size of Tucson, Arizona. With this level of development, current housing patterns will
change and fewer people are likely to live in large sprawling single-family homes with a supply
of secondary water for irrigation as is common today. Under this high growth scenario, water
use will necessarily change and become more efficient. The DEIS forecast should reflect
realistic, efficient levels of future use, not wasteful and excessive levels as currently presented.
Arguments that Washington County is somehow different or exceptional from other
communities in the West because it has second homes, resorts, pools, golf courses, and such
1
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and is thus immune to national trends towards higher efficient water use are nonsense. Water
is a precious and expensive commodity and least cost planning principles must be applied when
considering expensive infrastructure projects such as the Lake Powell Pipeline.
Water in Washington County will be expensive in the future, regardless of the source, and
economics alone will press down demand. New technology for remotely managing irrigation
and for detecting both utility and customer water leaks will reduce demands and losses in the
future, something ignored in the DEIS forecast. Communities across the Western US, including
Aspen, Las Vegas, and Tucson - with many second homes and traditionally high irrigation
demand - have successfully reduced both indoor and outdoor water use to levels today that are
far below what is forecast in the DEIS for year 2075.
For the past 30 years water demand forecasts prepared by utilities have grossly over-estimated
water demands because they ignore the impacts of water efficiency and conservation. The
demand forecast in the DEIS makes the same mistake and is inflated and unrealistic. The DEIS
forecast ignores obvious trends in usage and future technological improvements as well as
economic pressures that have reduced demand and will continue to do so, because water is
such a precious commodity.
This report provides a detailed review and analysis of each component of the DEIS demand
forecast and shows how it compares with current water use in other communities across the
Western US. The analysis in this report shows that the DEIS forecast is highly inflated and likely
unrealistic. Even if this exceptional (and highly unlikely) level of population growth were to
occur in the southern Utah desert, the water demands required to serve these people have
been improperly inflated though several mechanisms. The proposed future level of per capita
water use and water loss are excessive and ignore today’s best practices regarding the ongoing
impact of water efficiency.

Summary of Qualifications
I am the Principal of Water Demand Management, LLC (WaterDM), based in Boulder, Colorado.
WaterDM is a water consulting firm providing expertise and services in the following areas:
•
•
•
•
•
•
•
•
•
•
•

Municipal and industrial water use, research, and analysis
Water conservation and demand management planning and implementation
Integrated water resources planning
Water loss control
Analysis of municipal water rates and rate structures
Drought preparedness and response
Demand forecasting
Evaluation of changes in demand
Statistical analysis of water demand and modeling
Meter technology implementation
Meter and service line sizing
2

6504

I have a Master of Science in Engineering (1995) from the University of Colorado, Boulder and a
Bachelor of Arts (1986) from Oberlin College. I am a registered and licensed Professional
Engineer in Colorado.
I am a civil engineer and the focus of my career for over 25 years has been on urban water
systems and demand management including conservation planning and implementation, rate
analysis, water demand research, demand forecasting, drought preparation, utility metering,
and water loss control. Since 1995, I have served as a consultant and researcher to urban water
providers, US EPA, the Water Research Foundation, the Alliance for Water Efficiency, state
governments, and municipal and industrial water users in the US and Canada.
Over my 25 -year engineering and consulting career, I have worked with and advised hundreds
of water providers and organizations such as the California Department of Water Resources;
Salt Lake City Public Utilities; Marina Coast Water District; Tucson Water; New York City Water
Board; the Colorado Water Conservation Board; Hilton Head, SC; Denver, CO; Scottsdale, AZ;
San Antonio, TX; Metropolitan Water District of Southern California; US EPA; the US
Department of Justice; the Alliance for Water Efficiency and many others. I have served as the
principal investigator and lead or co-author of numerous national and state-level water demand
research studies including: Residential End Uses of Water (2016, 1999); Assessing Water
Demand Patterns to Improve Sizing of Water Meters and Service Lines (2020); Peak Demand
Management (2018); Colorado Water Plan and Update (2010, 2018); National Submetering and
Allocation Billing Program Study (2004); Water Budgets and Rate Structures (2008); Commercial
and Institutional End Uses of Water (2000); and many others.
I Chair of the subcommittee and am lead author of the American Water Works Association
(AWWA) M22 Sizing Water Service Lines and Meters 3rd. ed. (2014) and 4th ed. (pending). I am
co-author of the AWWA G480 Water Conservation Standard (2013 and 2020) and co-author of
the Colorado Best Practices Guidebook for Municipal Water Conservation (2010). I served as
Trustee of the AWWA Water Conservation Division from 2001-2007 during which time I worked
with EPA to create the WaterSense™ program and helped establish the Alliance for Water
Efficiency. I have been a Senior Technical Advisor to the Alliance for Water Efficiency since
2007. I am a member of the American Water Works Association, the Alliance for Water
Efficiency, the American Water Resources Association, the American Society of Civil Engineers
(ASCE), the Colorado Water Congress, and the Colorado River Water Users Association.
In 2016, I testified as an expert witness on municipal and industrial water use at the US
Supreme Court (FL v. GA, 142 Original) on behalf of the State of Georgia.
A copy of my curriculum vitae is available at www.waterdm.com.
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Lake Powell Pipeline DEIS Water Demand Forecast
The Lake Powell Pipeline Project is proposed to deliver 86,249 acre-feet (af) of water annually
from Lake Powell to Washington County, Utah to supplement approximately 100,000 af of local
surface water supplies to meet a forecast water demand in 2075 of 184,593 af (reproduced
below). 1
This volume of water is ostensibly required to meet a forecast 2075 population in Washington
County of 594,660 people, a 293% increase over 60 years. As part of this forecast, per capita
water use (inclusive of all uses except system losses) starts at 302 gallons per capita per day
(gpcd) in 2015 and is reduced by 20% to 240 gpcd by 2045. After year 2045 there are no
additional efficiency improvements and gpcd is forecast to remain at 240 gpcd through 2075.
System water losses start at 15.4% in 2015 and continue unchanged through 2075.
Table 1: Future Water Requirements for Washington County WCD produced from Table 6.2-1
from the DEIS

Reclamation. 2020. Lake Powell Pipeline Project, Draft Environmental Impact, Statement, Coconino and Mohave
Counties, Arizona, Kane and Washington Counties, Utah. U.S. Department of the Interior, Bureau of Reclamation.
June 2020. Table 6.2-2 Future Water Requirements of the Washington County Water Conservancy District.

1
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The 2015 demand data that forms the basis for the future water requirements for Washington
County are published by the Utah Division of Water Resources (Table A-5 County 2015
Community Water use 2). These data show an average of 302 gpcd in Washington County made
of up 231 gpcd of potable water and 71 gpcd of secondary water. 3 In addition to this, the 15.4%
water loss added on top in the DEIS, further increasing demand. Figure 1 shows the breakdown
of potable use into relevant categories along with secondary water use and water loss
calculated at 15.4% to match the DEIS. Secondary use accounts for 20% of the total demand in
Figure 1 of 59,038 AF and which matches the DEIS forecast shown in Table 1.

Figure 1: 2015 potable and secondary water use, Washington County, Utah
Using the data in Table 1, WaterDM prepared Figure 2, which shows the DEIS forecast from
2015 – 2075. A 20% conservation factor is applied through 2045, but once the 20%
conservation factor ends, demand in Washington County is forecast to increase steeply and
unabated for another 30 years. Under this forecast Washington County, which increases
demand in each sector proportionally over time, is predicted to have annual water losses of
more than 24,000 AF by year 2075, which is more than the potable demands of the commercial
and industrial sectors combined.
2015 Municipal and Industrial Water Use Data. 2020 version 3. Utah Division of Water Resources. Salt Lake City,
Utah.
3
Secondary water is defined as “non-potable or untreated water that does not meet EPA Safe Drinking Water
requirements. Generally, irrigation and canal companies deliver secondary water through open ditch systems or
pressurized pipelines for irrigation of lawns, gardens, landscape, parks, cemeteries, golf courses, and other open
areas.” (p. 5 2015 Municipal and Industrial Water Use Data. 2020 version 3).
2
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Figure 2 shows a tripling of water demand in Washington County and assumes that more than
500,000 future residents will only increase efficiency modestly over the next 25 years and that
beyond that, no additional efficiency will occur, in spite of high water rates necessitated by
expensive infrastructure like the Lake Powell Pipeline, a dry desert climate, and codes and
standards that have reduced demand and will continue to reduce demand across the United
States. The forecast also includes a staggering 293% population increase over the forecast
period.

Figure 2: DEIS water demand forecast for Washington County, Utah (2015 – 2075)
WaterDM reviewed each component of the DEIS water demand forecast shown in Table 1 for
reasonableness and accuracy as is required to justify construction of a $2 billion infrastructure
project.

Per Capita Use Forecast
As part of the DEIS forecast, per capita water use (inclusive of all uses except system losses)
starts at 302 gpcd in 2015 and is reduced by 20% to 240 gpcd by 2045. After year 2045 there
are no additional efficiency improvements and gpcd is forecast to remain at 240 gpcd through
2075. The reasonableness of this forecast must be considered in the context of changes in
6
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water demands that occurred over the past 25 years and comparisons with other water
providers in the Western US.
System Per Capita
Annual system per capita use is calculated by taking the total volume of water produced in a
year for a water system and dividing that volume by the population and the number of days.
Water production volumes are usually measured at water treatment plants before water is put
into the distribution system and thus system per capita use typically includes system water
losses that occur as water is transported to customers. The per capita use values presented in
the DEIS are inclusive of all water use (residential, commercial, irrigation, etc.) with the notable
exception of system water losses which the DEIS separates into a separate category.
Per Capita Use Has Declined Nationally
The US Geologic Survey publishes national water use data every five years and Figure 3 shows
the public supply withdrawals in the US and population for 1950 through 2015, the most recent
year for which data are available. Public supply withdrawals peaked in 2005 and declined in
2010 and 2015.

Figure 3: US Public Supply Withdrawals and Population, 1950 – 2015
Figure 4 shows the same US public supply withdrawals along with the average annual gallons
per capita per day. Nationally, per capita use peaked in 1985 at about 184 gpcd and by 2015
had declined to less than 140 gpcd. The DEIS forecasts the 2075 gpcd in Washington County to
be 71% higher than the national average in 2015.
7
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Figure 4: US Public Supply Withdrawals and GPCD, 1950 – 2015
Residential water use in Utah remains among the highest in the US according to the USGS as
shown in Figure 5, which was prepared by the City of Tucson to understand how water use
around the western US compares. This suggests that Utah, as a state, and Washington County
as the highest water using region in the state, have ample room for increased efficiency in the
future. Downstream users on the Colorado River like California, Arizona and Nevada are paying
attention. Water efficiency is the norm up and down the Colorado River basin as supplies have
dwindled as a result of drought and climate change.
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Figure 5: Comparison of per capita residential water use in the US, 2015. 4
Per Capita Comparisons Show High Usage in Washington County
To better understand the scale of the forecast gpcd values in the DEIS, these data were
compared against per capita use from cities that participated in the 2016 Residential End Uses
of Water Study. 5 Per capita use was calculated for this study using the same approach as the
DEIS with water losses explicitly excluded, but all other uses (residential, commercial, irrigation,
etc.) included. The most “apples to apples” comparison of gpcd is to compared potable gpcd
and this and other comparisons are presented in Table 2: Per Capita Comparisons. In 2015,
even potable water use by itself in Washington County averaged 231 gpcd, placing it among the
highest levels of per capita use of comparable western cities as shown in Table 2.
It should be noted that most western cities have concluded that such high levels of per capita
water use are unsustainable (not to mention expensive) in arid environments and they have all
implemented metering, conservation pricing and various other water efficiency programs to
reduce demand and extend existing supplies. The DEIS in recognition of this, applies a steady
reduction factor until a 20% reduction is achieved in 2045.
Even with the conservation factor applied, DEIS forecast total per capita use for Washington
County in year 2075 is higher than any utility that participated in the 2016 Residential End Uses

https://mapazdashboard.arizona.edu/infrastructure/residential-water-use
DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2. Water
Research Foundation. Denver, CO

4
5
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Study, including Scottsdale Arizona, which in addition to having high water use also has a wellfunded and staffed utility-sponsored water efficiency program. 6
Table 2: Per Capita Comparisons
Agency
Washington County WCD - 2015 potable + secondary + water loss
Washington County WCD - 2015 potable + secondary
Washington County WCD - 2075 potable + secondary + water loss forecast
Scottsdale, AZ – 2010 potable
Henderson, NV – 2010 potable
Washington County WCD - 2075 potable + secondary forecast
Washington County WCD - 2015 potable
Colorado Springs, CO – 2010 potable
Washington County WCD - 2075 potable forecast
Fort Collins, CO – 2010 potable
Denver, CO – 2010 potable
Tacoma, WA – 2010 potable
Otay, CA – 2010 potable
Tucson, AZ – 2010 potable
Mountain View, CA – 2010 potable
Aurora, CO – 2010 potable
Austin, TX – 2010 potable
San Diego, CA – 2010 potable
Santa Barbara, CA – 2010 potable
San Antonio, TX – 2010 potable
Philadelphia, PA – 2010 potable
Chicago, IL – 2010 potable
Sacramento, CA – 2010 potable
Portland, OR – 2010 potable

Population
151,360
151,360
594,660
217,385
277,502
594,660
151,360
441,000
594,660
129,000
1,174,000
317,450
198,616
545,975
72,800
325,078
886,768
1,312,000
91,416
1,360,000
1,500,000
5,300,000
430,437
915,800

GPCD
348.2
302.0
277.0
273.1
256.9
240.0
231.0
212.3
190.0
157.9
156.7
150.0
149.9
144.0
132.6
126.6
121.9
118.2
115.0
105.7
104.5
98.4
91.4
61.0

Sources: Table 6.2-2 Future Water Requirements of the Washington County Water Conservancy District., DeOreo, W.B., P.
Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2. Water Research Foundation. Denver, CO

Water Efficiency Impacts Not Considered After 2045
The forecast for Washington County in year 2075 would place its water use among the very
highest water using communities in the western US today and in the future. With the Lake
Powell Pipeline, Washington County must necessarily also have high water rates. A strong price
signal through rates is proven effective at reducing consumption, even in communities with
second homes and significant volumes of irrigation. Yet the DEIS shows no efficiency
improvements or demand reductions in Washington County for a 30-year period.

6

https://www.scottsdaleaz.gov/water/rebates
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It is unclear why efficiency improvements are stopped in 2045. This is neither reasonable, nor
realistic, particularly given the anticipated impacts of climate change, which will drive up the
cost of providing water and will reduce supplies. All of the new demand in Washington County
will come from new residents and new buildings that will be constructed in compliance with
modern plumbing codes and standards. These national codes and standards, such as the 1992
Energy Policy Act require that all toilets sold in the US use 1.6 gallons or less per flush. Stores
like Home Depot only offer EPA WaterSense certified toilets use that 1.28 gallons per flush or
less. New buildings will necessarily be more water efficient than old buildings. Assuming future
water use in 2075 will be the same as it was in 2045 without efficiency improvement is not
reasonable and not a sound basis for least-cost infrastructure planning.
Recent failures of demand forecasting (discussed below) have exposed demand forecasting
methods that fail to include long term efficiency improvements and, thus, water efficiency and
efficiency improvement are now standard consideration for most demand forecasts. These
forecasting failures have been largely due to inflated future per capita demands and inflated
population forecasts – two problems clearly evident in the DEIS.
The changes and efficiency improvements that have been made in indoor residential water use
are documented in research conducted by the Water Research Foundation and the American
Water Works Association. A summary is presented in Table 3. These data show that modern,
water efficient homes in the US will use about 40 gpcd indoors. In the future they could use
even less.
Table 3: Summary of per capita use from Residential End Uses of Water Studies (REUWS)

Toilet
Clothes Washer
Faucet
Shower
Dishwasher
Leak
Bath
Other
Indoor Total

1999 REUWS
(indoor gpcd)

2016 REUWS
(indoor gpcd)

18.5
15
10.9
11.6
1.0
9.5
1.2
1.6
69.3

14.2
9.6
11.1
11.1
0.7
7.9
1.5
2.5
58.6

WaterSense
New Home
(indoor gpcd)
7.7
4.4
8.1
11.0
0.5
5.0
1.5
1.6
39.8

Sources: Mayer, P.W., W.B. DeOreo, et. al. 1999. Residential End Uses of Water. American Water Works Association Research
Foundation, Denver, CO.; DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2.
Water Research Foundation. Denver, CO; W.B. DeOreo, A. Dieteman, T. Skeel, P. Mayer, et. al. 2001. Retrofit Realities. Journal
American Water Works Association, March 2001.

A major emerging trend in water utilities is the use of advanced metering infrastructure (AMI)
to detect customer leaks and alert customers about abnormal usage. Recent research has
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shown that these programs are capable of reducing customer-side leakage by about 50%. 7 As
the cost of water increases over the next 50 years, outdoor use will become more and more
expensive and landscaping will be adapted accordingly.
Secondary Water Use Improperly Forecast
Baked into the DEIS demand forecast is a substantial component of secondary water use. As
shown in Figure 1, secondary water use accounts for about 20% of 2015 demand once water
losses are included.
Secondary water is defined as “non-potable or untreated water that does not meet EPA Safe
Drinking Water requirements. Generally, irrigation and canal companies deliver secondary
water through open ditch systems or pressurized pipelines for irrigation of lawns, gardens,
landscape, parks, cemeteries, golf courses, and other open areas.” 8
Because secondary water use is imbedded into the 2015 water demand of 302 gpcd (71 gpcd is
secondary water), secondary water demand is automatically increased throughout the 60-year
forecast. In Washington County today, most of the secondary water is supplied by irrigation
companies with limited water rights. These supplies cannot possibly grow proportionally with
population into the future as shown in Figure 2, yet they have been improperly imbedded into
the 2015 baseline demand.
Even with the 20% conservation factor applied through 2045, secondary water use, which is
imbedded into the forecast, must necessarily increase through the demand forecast and after
2045 because of the forecasting methodology. This is not reasonable. The Lake Powell Pipeline
should not be constructed to provide secondary water use for irrigation companies, rather the
project is only properly considered as a primary potable supply. Water from the Lake Powell
Pipeline will be too expensive and high valued to sell as secondary water for irrigation. Use of
secondary water is seasonal, thus including it as part of the annual gpcd is misleading from the
perspective of supply timing as well.
Secondary water is a separate supply and thus demand for secondary water should be
determined distinctly from the potable demand into the future. Lumping them together, as has
been done in the DEIS, is improper from multiple planning and forecasting perspectives
because demand for secondary water should be considered and forecast separately. This
should be corrected. WaterDM estimates that including secondary water in the demand
forecast has improperly inflated per capita demands in the DEIS by at least 20%.
The DEIS should be corrected and the Bureau of Reclamation must clarify to what extent
secondary water for irrigation companies will be carried in the Lake Powell Pipeline, if at all.
The cost of secondary water is generally much lower than for potable water and it is not clear

7
8

https://sfwater.org/index.aspx?page=947
2015 Municipal and Industrial Water Use Data. 2020 version 3. Utah Division of Water Resources, p. 5.
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how the economics of the $2 billion Lake Powell Pipeline work if 20% of the supply is sold at
secondary water rates not to mention being subject to 15.4% of the supply lost to leakage.
Future Per Capita Use Improperly Inflated
If more than 500,000 people live in Washington County Utah in 2075 and use an average of 277
gpcd (including water losses) it will be one of the most water-inefficient communities in
America in that year or any year. It is not reasonable to plan for such inefficiency and profligate
water use.
The future per capita use presented in the DEIS has been improperly inflated given that 30
years of potential efficiency gains are ignored, secondary water use is incorrectly included and
allowed to increase, and water loss is never addressed.

System Loss Forecast
In the DEIS, a 15.4% water loss factor is applied each year to account for real losses in the
system. The 15.4% water loss factor, presumably based on current water loss rates, does not
change over the 60-year period of the forecast and is applied to both potable and secondary
water use. As shown in Figure 2, the DEIS predicts real annual water losses (e.g., the physical
loss of water from the system) of more than 24,000 AF by year 2075, which is an astonishingly
high volume and more than the potable demands of the commercial and industrial sectors
combined.
The Lake Powell Pipeline is a $2 billion dollar project and the DEIS forecast states that 15.4% of
the product or value delivered through this LPP will be lost each year. This implies that
approximately $300 million in value of the initial $2 billion dollar project will be wasted along
with additional value of the operation, maintenance, and the repair costs wasted over the life
of the project. This is an outrageous, wasteful, unreasonable, and expensive assumption that is
being used to justify an unnecessary project which will have real impacts for water rate payers
in Utah. The economic consequences of $300 million in water losses are simply too large to
ignore. State and national policies are increasing accountability for water loss and requiring
utilities to reduce real loss to the extent it is economically reasonable. In 2020, Utah passed HB
40, which will improve water loss accounting across the state. 9 This increased scrutiny of water
losses will apply to Washington County.
The starting point for water loss in Washington County, 15.4%, is an extremely high level of real
losses for a system to endure. For many years an industry rule of thumb was that anything
above 10% “unaccounted for water” constituted a real problem. Over the past 20 years water
loss accounting has improved and advanced, which has improved understanding of typical
water loss rates, though they vary tremendously depending upon the age of a water system.
Properly designed and installed new distribution systems have lower levels of loss than older
water systems and managing system pressure has a significant impact.

9

https://le.utah.gov/~2020/bills/static/HB0040.html
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It is unreasonable that water loss levels for Washington County do not improve over time in the
DEIS forecast. This implies that this high level of waste and loss is tolerable, acceptable, and
affordable, none of which is true. More properly, the DEIS forecast should show a decreasing
level of water loss over time until a level below 10% is achieved. A level of 6% - 8% would not
be an unreasonable target for a well-managed system with many new components, based upon
my experience. Maintaining a loss level of 15.4% unreasonably and unnecessarily inflates the
final demand forecast by at least 5.4% - 9.4%.

Population Forecast
The single most significant aspect driving future demand in the DEIS forecast is anticipated
population growth in Washington County. The DEIS population forecast is based on state
forecasts developed by the Kem C. Gardner Policy Institute, 10 but extends the Gardner forecasts
another 10 years to 2075. This DEIS forecasts that population of Washington County in 2075 to
be 594,660 people, a 293% increase over 60 years. The Gardner forecasts show Washington
County to be the fastest growing county in Utah over the next sixty years. If realized,
Washington County will be the most populated stretch of I-15 from Las Vegas to Provo.
The rate of population growth starts at a rip-roaring 3.4% per year and reduces by about 50%
finishing the 60-year forecast in 2075 at a still remarkably high growth rate of 1.7% per year. It
is interesting to note that the DEIS population forecast extends 10-years beyond the 2017
published Gardner Institute forecasts, adding more than 94,000 people during from 2065 –
2075.
I have reviewed numerous population forecasts over my 25-year career, but I have seldom
encountered a growth forecast as aggressive as the one presented in the Lake Powell Pipeline
DEIS. The level of growth projected would create a community the size of Tucson, Arizona,
Fresno, California, or Albuquerque, New Mexico, in Washington County by 2075. Even spread
out across the county, this would represent a tremendous level of growth across what is now a
largely rural area. What is the expected economic driver for this exceptional level of growth?
It is rare in the US for an isolated region to experience a 293% growth surge without a
corresponding economic driver. For example, Gilbert, Arizona, one of the fastest growing
communities in the US over the past 30 years saw growth driven by technology companies and
large businesses that chose to locate nearby. What will drive a similarly high level of growth to
Washington County? Tourism to Zion National Park and other attractions in the region may be
part of the answer, but certainly not all so it remains unclear what will drive the 293% growth
projected for 65 years in Washington County. It seems likely that the population forecast has
also been inflated.
An inflated future population results in an inflated future demand forecast. It seems quite
possible that the population forecast presented for Washington County is unrealistic and the
10
Utah's Long-Term Demographic and Economic Projections Summary. July 2017. Principal Researchers: Pamela S.
Perlich, Mike Hollingshaus, Emily R. Harris, Juliette Tennert & Michael T. Hogue
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future population will more likely be much lower. Data and information supporting a 293%
population growth has not been offered to my knowledge. Support for a population forecast
with an escalating growth rate has not been offered and the DEIS population forecast extends
ten years beyond forecasts published by the Gardner Institute.

Inflated Demand Forecasts, Costly Decisions
The factors that combine to create a greatly inflated demand forecast in the DEIS are not
unique. Water utilities have struggled with making accurate demand forecasts since the mid1980s when federal plumbing codes and energy standards began reducing the water used for
toilets, showers, faucets, clothes washers, dishwashers, and more.
An August 2020 Pacific Institute report found that California water providers consistently
inflated forecasts of future demand even as they tried to incorporate the impacts of efficiency.
On average, the report found water suppliers projected that per capita demand would decline
by less than one percent per year; but actual per capita demand declined twice as fast.11 The
report states:
” Urban water suppliers routinely overestimated future water demand, projecting
increases in water demand even as actual demand declined. The is largely due to inflated
estimates of future per capita demand, although overestimates of population are also a
contributing factor.” (p.8)
The consequences of an unrealistic and inflated demand forecast can be significant and can
impact a community for years to come. The report states:
“Overestimates of future water demands have important implications for local
communities and the state. Specifically, they can result in unneeded water supply and
treatment infrastructure, higher costs to ratepayers, and unnecessary adverse
environmental impacts.” (p.8)
The consequences of the inflated water demand in the DEIS include all of the problems noted
by the Pacific Institute such as over-sized expensive infrastructure, higher costs to rate payers,
and unnecessary environmental impacts. Even if the Lake Powell Pipeline is constructed and
the full population forecast appears, future per capita use is likely to be substantially lower than
forecast in the DEIS. An unrealistic population forecast, and unreasonably high levels of water
loss compound the problem and further inflate demands to unrealistic levels compared with
communities across the western US.

11

An Assessment of Urban Water Demand Forecasts in California. August 2020. Pacific Institute. Oakland, CA.
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Conclusions
The analysis in this report clearly illustrates how the DEIS water demand forecast for
Washington County has been grossly inflated. The forecast is inflated through multiple
mechanisms including:
•
•
•
•

A population forecast that increases by 293%.
An excessive level of per capita water use that would make Washington County
water users among the highest in the US, even after more than 50 years of available
efficiency improvements.
Improper inclusion and inflation of raw secondary irrigation water in the forecast.
A 15.4% water loss factor that never improves and thus wastes approximately $300
million in value of the $2 billion dollar project.

A statement of need and water demand forecast for a project of this size and scope must be
based on sound data, reasonable assumptions, and conservative resource principles to ensure
the water will not be wasted. Water customers across the Western United States have
successfully implemented effective water efficiency that today reduced per capita use far below
levels shown the DEIS forecast for 2020 and 2075. The forecast in the DEIS provides for an
excessive level of per capita water use over the next 55 years with efficiency improvements
that simply end at year 2045 with no further improvement in efficiency achieved over the next
30 years. This is neither realistic nor reasonable.
The DEIS forecasts a future population of more than 500,000 people, which is equivalent to a
city the size of Tucson, Arizona, or Albuquerque, New Mexico. With this level of development,
even spread across Washington County with its rural setting, current housing patterns will
necessarily change and fewer people are likely to live in large sprawling single-family homes
with a supply of secondary water for irrigation, as is common today. Under this high growth
scenario coupled with escalating costs for water, demand will necessarily change and become
more efficient. The DEIS forecast should reflect realistic efficient levels of future use, not
wasteful and excessive levels as currently presented.
Arguments that Washington County is somehow different or exceptional from other
communities in the West because it has second homes, resorts, pools, golf courses, and such
and is thus immune to national trends towards higher efficiency are nonsense. Water is a
precious and expensive commodity and least cost planning principles must be applied when
considering expensive infrastructure projects such as the Lake Powell Pipeline.
Water in Washington County will be expensive in the future, regardless of the source, and
economics alone will press down demand. New technology for remotely managing irrigation
and for detecting both utility and customer leakage will reduce demands and losses in the
future, something ignored in the DEIS forecast. Communities across the Western US, including
Aspen, Las Vegas, and Tucson — with many second homes and traditionally high irrigation
16
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demand — have successfully reduced both indoor and outdoor water use to levels today that
are far below what is forecast in the DEIS for year 2075.
For the past 30 years water demand forecasts prepared by utilities have grossly over-estimated
water demands because they ignored the impacts of water efficiency and conservation. The
demand forecast in the DEIS makes the same mistake and is inflated and unrealistic. The DEIS
forecast ignores obvious trends in usage and future technological improvements as well as
economic pressures that have reduced demand, and will continue to do so, because water is
such a precious commodity.
This report reviews and analyzes each component of the DEIS demand forecast and shows how
it compares with current water use in other communities across the Western US. The analysis
in this report shows that the DEIS forecast is highly inflated and likely unrealistic. Even if this
exceptional (and highly unlikely) level of population growth were to occur in the southern Utah
desert, the water demand forecast for this population has been improperly inflated though
several mechanisms. The proposed future level of per capita water use and water loss are
excessive and ignore todays best practices and the ongoing impact of water efficiency.
Sincerely,

Peter Mayer, P.E.
Principal
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Explanation of the Document
In 2013, Governor Herbert met with water managers to discuss logistics
of supplying water to the six million people who are projected to live in Utah by
2060. The Governor was interested in quantifying the state’s future water needs
and infrastructure requirements so as to not have economic viability impeded by
water scarcity. He requested a “road map” of Utah’s municipal water supply and
infrastructure needs in order to properly plan a path on which the water needs of
our increasing population will be met. After hundreds of hours of research, the Utah
Division of Water Resources and the major Water Conservancy Districts compiled this
Statewide Water Infrastructure Plan. The first iteration of the document was delivered
to Governor Herbert in October 2013.
This effort is considering only municipal and industrial water needs for Utah. It includes estimated
infrastructure needs projections for all levels of agencies, including those of cities, counties, districts, and the
state. Other water-related needs such as storm and waste water infrastructure and agricultural demands are
not quantified in this analysis.
The contributing agencies intend for this to be a dynamic document that is updated periodically as new
data is available. Planning, budget, and audit information initially gathered will change, and updated versions
will follow.
In order to keep the information as succinct as possible, the document geographically separates the
state into major river basins and offers information on one page per basin. Projected values for population,
water conservation, per capita use, annual water demand, new supply infrastructure costs, and repair and
replacement costs are included for each basin.
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Origin of Data
A technical work group was assembled to prepare cost estimates for future water supply projects and
repair/replacement projects for each river basin. The Utah Division of Water Resources (DWRe) prepared
population projections for each of the river basin planning areas based on data from the Governor’s Office
of Management and Budget – 2012 Baseline Report. DWRe also prepared water consumption rate (gallons
per capita per day) projections for each river basin assuming that conservation goals will be achieved. The
entities that developed the cost estimates for the respective river basins are listed below:

Bear River Basin:

Bear River Water Conservancy District, Bear River Association
of Governments, and Cache County Water Department

Cedar/Beaver Basin:

DWRe

Jordan River Basin:

Jordan Valley Water Conservancy District

Kanab Creek/Virgin River Basin:

Washington County Water Conservancy District

Sevier River Basin:

Central Utah Water Conservancy District

Southeast Colorado River Basin:

DWRe

Uintah Basin:

Duchesne County Water Conservancy District, Uintah County Water
Conservancy District, and Central Utah Water Conservancy District

Utah Lake Basin:

Central Utah Water Conservancy District

Weber River Basin:

Weber Basin Water Conservancy District

West Colorado River Basin:

DWRe

West Desert Basin:

DWRe

DWRe had previously compiled a list of future water supply, waste water, and storm water projects referred to as the “$20
Billion list.” Projects identified on the list were submitted in response to survey requests over the last several years by Division
of Water Quality, Division of Drinking Water, and DWRe. The surveys were voluntary, and many water supply agencies did not
submit any response to the survey so the “$20 Billion list” served only as one of several sources of information. The availability
of reliable data upon which to base the cost estimates varied for each river basin, so it was not possible for the technical
group to use a completely uniform method for every river basin. A general summary of the methods used is described in the
paragraphs below, and the individual river basin summary sheets also contain some additional explanatory notes.
With respect to repair and replacement project costs, representatives of the technical group contacted some of the
major water suppliers in their respective river basins to request any master plan information that could be used to develop
the estimates. In some cases, master plan information that was available was extrapolated to estimate the needs of the
entire river basin. In other cases, information on the financial “book value” of water system infrastructure was gleaned from
city and water district comprehensive financial reports published on the Utah State Auditor’s website. A percentage of the
book value (usually 2%-4%) was calculated to represent the annual repair and replacement cost that would be needed to
keep the infrastructure in functional condition.
With respect to new water supply project costs, previously-developed estimates for large projects with a defined scope
and yield were used for the applicable river basins. However, large new supply projects that have defined scopes and target
yields made up only a portion of the gap between the new demands and available supplies. Cost estimates for other, yet to
be defined new water supply projects were generally based on an approximate cost of $10,000/acre-foot* for new supply
development projects or by extrapolating limited master plan information.
*Central Utah Water Conservancy District has recently developed the first phase of a major new regional water supply project. The total cost of that
project including acquisition of water rights, groundwater development, and surface water treatment features is approximately $10,000/acre-foot.
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Statewide Water Infrastructure Plan
To prepare for substantial population growth, several state and
municipal water entities prepared a 50-year (2010-2060) plan
for all municipal and industrial water in Utah.
Bear River
Basin

Utah River Basins
0

Ogden

Salt Lake City
West
Desert
Basin

25

The statewide plan, organized by river basin
(at left), lists projected per capita water use,
conservation achievements and new water
development projects for each decade.

Weber
River
Basin

Jordan
River
Basin

Tooele

50

Miles

Brigham City

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

Price

Actions needed for each basin include:

Delta
Manti
Fillmore

• Water conservation

Sevier
River
Basin

Moab
Beaver

Cedar/
Beaver
Basin

• Repair and replacement of aging infrastructure
• Agricultural water transfers and water reuse

Cedar City

Blanding
Southeast
Colorado
River Basin

Kanab Creek/Virgin
River Basin

St. George

West
Colorado
River Basin

Kanab

• Development of new infrastructure and water
supplies, both local and regional

Estimated Statewide Costs:

$33 Billion
$18 Billion –

$5.0

$15 Billion –

Repair and replacement
of aging infrastructure

Statewide Cost Projections by Decade for
Repair and Replacement in Billions of Dollars

$5.0

$4.0

$4.0

$3.0

$3.0

$2.0

$2.0

$1.0

$1.0

$0

2011-2020

$0

2021-2030 2031-2040 2041-2050 2051-2060

4

New infrastructure
and supplies

Total Spent on New Supply Capital Projects
Statewide in Billions of Dollars

2011-2020

2021-2030 2031-2040 2041-2050 2051-2060
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Cost Summary

Below is a summary of anticipated costs, by river basin, for
this report. The remainder of this report provides detailed cost
breakdowns for each river basin.
Bear River
Basin

Utah River Basins
0

Ogden

Salt Lake City
West
Desert
Basin

25

Weber
River
Basin

Jordan
River
Basin

Tooele

50

Miles

Brigham City

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

Price
Delta
Manti
Fillmore
Sevier
River
Basin

Moab
West
Colorado
River Basin

Beaver

Cedar/
Beaver
Basin

Cedar City

Blanding
Southeast
Colorado
River Basin

Kanab Creek/Virgin
River Basin

St. George

Kanab

INVESTMENT NEEDED
in Millions of Dollars

$2892

$2434
$2719

Supply &
Infrastructure
Repair &
Replacement

$534

$3758
$612

$418

$84

Bear
River
Basin

Cedar/
Beaver
Basin

$5793
$1417
Jordan Kanab Creek/
River Virgin River
Basin
Basin

$770

$599

$42

$5196

$511

$88

$561

Sevier
River
Basin

Southeast
Colorado
River Basin

Uintah
Basin

Utah
Lake
Basin

Securing the Next Generation’s Water = $33
5

$147
$3717
Weber
River
Basin

$292

$98

$60

West
Colorado
River Basin

West
Desert
Basin

Billion
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Bear River Basin Water Plan
Decade

Population Conservation Per Capita Use
(ending) 1
Goal 2
(GPCD) 3

M&I Water Use
(AF/yr) 3

Additional
Water
Demand
(AF/yr) 4

Bear River
Basin

Utah River Basins
0

25
Miles

Brigham City
Ogden

Projected Water Project
Costs 5 (millions 6 )
Supply &
Repair &
Infrastructure Repacement

20007

126,420

0%

70 | 205 | 297

10,000 | 29,000 | 42,000

—

—

—

2001-2010

156,930

4%

61 | 197 | 284

11,000 | 35,000 | 50,000

—

—

—

Salt Lake City

Actions Needed (by)

Weber
River
Basin

Jordan
River
Basin

West
Desert
Basin

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

Price

Fillmore
Sevier
River
Basin

Moab
Beaver

Cedar/
Beaver
Basin

West
Colorado
River Basin

• Repair and Replacement
(cities, counties)
• Growth-Related
Infrastructure (cities)
• Groundwater Development/
Aquifer Storage and Recovery
• Waste Water Reuse
• Water Rights, Stock Acquisitions & Agricultural Water Conversion
• Conservation & Watershed Protection (cities)
• New reservoir (ACME Water Company)
• Mantua Reservoir Capacity Study (Brigham City)
• Perry City Water System
• Water System Expansion (South Willard)
Cedar City

Kanab Creek/Virgin
River Basin

St. George

2011-2020

2021-2030

2031-2040

2041-2050

2051-2060

188,330

222,380

256,370

298,410

346,660

18%

25%

25%

25%

25%

55 | 168 | 242

53 | 154 | 222

53 | 154 | 222

53 | 154 | 222

53 | 154 | 222

10,000 | 35,000 | 51,000

13,000 | 38,000 | 55,000

15,000 | 44,000 | 63,000

18,000 | 51,000 | 74,000

20,000 | 60,000 | 86,000

						

1,000

$85.1

4,000

$138.8

8,000

$145.6

11,000

$81.3

$96.8

Kanab

Blanding

Southeast
Colorado
River Basin

$50.8

• Repair and Replacement (cities, counties)
• Growth-Related Infrastructure (cities)
• Groundwater Development/Aquifer Storage and Recovery
• Waste Water Reuse
• Water Rights, Stock Acquisitions & Agricultural Water Conversion
• Conservation & Watershed Protection (cities)
• Tremonton City Corporation – Master Plan

$89.3

• Repair and Replacement (cities, counties)
• Growth-Related Infrastructure (cities)
• Groundwater Development/Aquifer Storage and Recovery
• Waste Water Reuse
• Water Rights, Stock Acquisitions & Agricultural Water Conversion
• Conservation & Watershed Protection (cities)
• Bear River Project-Preconstruction & Option Preservation
• Collinston Project Phases 1-4 (BRWCD)
• Marble Hills Pipeline (BRWCD)
• RDA Project Water Supply Pipeline Phases 1-2 (BRWCD)
• Harper Ward, S. Willard and Bothwell System Improvement (BRWCD)

$83.8

• Repair and Replacement (cities, counties)
• Growth-Related Infrastructure (cities)
• Groundwater Development/Aquifer Storage and Recovery
• Waste Water Reuse
• Water Rights, Stock Acquisitions & Agricultural Water Conversion
• Conservation & Watershed Protection (cities)
• Bear River Project
• Repair and Replacement (cities, counties)
• Growth-Related Infrastructure (cities)
• Groundwater Development/Aquifer Storage and Recovery
• Waste Water Reuse
• Water Rights, Stock Acquisitions & Agricultural Water Conversion
• Conservation & Watershed Protection (cities)
• Bear River Project

12,000

$83.4

$97.7

43,000

$534.2

$418.4

1) Population ending data from Governor’s Office of Management and Budget
2) Percentage reduction from 2000 per captia use, at end of decade, per state goal of 25% by 2025
3) Gallons per capita per day calculated by DWRe; first number is residential indoor use; second number is
residential indoor and outdoor use (inc secondary); third number is residential indoor and outdoor plus
commercial, industrial, and institutional (CI&I)
4) The aggregate water supply needed in addition to previous decade to meet demands of the decade for the
basin as a whole; conditions may exist where shortages in one area of the basin cannot be met by the surpluses
in another

50

5) Box Elder County costs were derived from financial statements available through the Utah State Auditor’s
website and growth projections from the Utah Governor’s Office of Management and Budget. Projected water
project costs for Cache and Rich counties were based on averaged per capita figures derived from existing
community data in each county, respectively
6) In 2013 dollars
7) 2000 is the baseline year; 2000 and 2010 data are current approximations for those decades; 2011-2060 data is
projected
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Cedar/Beaver Basin Water Plan
Decade

Population Conservation Per Capita Use
(ending) 1
Goal 2
(GPCD) 3

M&I Water Use
(AF/yr) 3

Additional
Water
Demand
(AF/yr) 4

Bear River
Basin

Utah River Basins
0

Ogden

Supply &
Repair &
Infrastructure Repacement

Salt Lake City

Weber
River
Basin

Jordan
River
Basin

West
Desert
Basin

Actions Needed (by)

50

Miles

Brigham City

Projected Water Project
Costs 5 (millions 6 )

25

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

Price

20007

26,540

0%

71 | 283 | 404

2,000 | 8,000 | 12,000

—

—

—

2001-2010

50,130

29%

58 | 200 | 285

3,000 | 11,000 | 16,000

—

—

—

Fillmore
Sevier
River
Basin

Moab
Cedar/
Beaver
Basin

Beaver

West
Colorado
River Basin

Cedar City
Kanab Creek/Virgin
River Basin

St. George

Kanab

Blanding
Southeast
Colorado
River Basin

• Repair and Replacement (cities)
2011-2020

61,914

31%

55 | 197 | 274

4,000 | 14,000 | 19,000

3,000

$37.6

$14.5

• Growth-Related Infrastructure (cities)
• Conservation & Watershed Protection (cities, UDWR)
• Water Rights, Stock Acquisitions (cities)

• Repair and Replacement (cities)
• Growth-related infrastructure (cities)
2021-2030

77,746

32%

53 | 194 | 276

5,000 | 17,000 | 24,000

5,000

$50.0

$17.3
• Conservation & Watershed Protection (cities, UDWR)
• Water Rights, Stock Acquisitions (cities)

• Repair and Replacement (cities)
• Growth-related infrastructure (cities)
2031-2040

94,261

33%

53 | 190 | 265

6,000 | 20,000 | 28,000

4,000

$393.1

$17.4

• Water Rights, Stock Acquisitions (cities)
• Conservation & Watershed Protection (cities, UDWR)
• Cedar City Water System Master Plan

• Repair and Replacement (cities)
• Growth-related infrastructure (cities)
2041-2050

113,959

34%

53 | 187 | 266

7,000 | 24,000 | 34,000

6,000

$60.0

$17.3

• Water Rights, Stock Acquisitions (cities)
• Conservation & Watershed Protection (cities, UDWR)

• Repair and Replacement (cities)
• Water Rights, Stock Acquisitions (cities)
2051-2060

137,121

35%

53 | 184 | 260

8,000 | 28,000 | 40,000

6,000

$71.0

$17.1
• Conservation & Watershed Protection (cities, UDWR)
• Growth-related infrastructure (cities)

						

24,000

$611.7

1) Population ending data from Governor’s Office of Management and Budget
2) Percentage reduction from 2000 per captia use, at end of decade, per state goal of 25% by 2025
3) Gallons per capita per day calculated by DWRe; first number is residential indoor use; second number is
residential   indoor and outdoor use (inc secondary); third number is residential indoor and outdoor plus
commercial, industrial, and institutional (CI&I)
4)  The aggregate water supply needed in addition to previous decade to meet demands of the decade for the
basin as a whole; conditions may exist where shortages in one area of the basin cannot be met by the surpluses
in another

$83.6

5) From list compiled by UDWR, State Auditor reports, 2011-2020 are numbers based on city/county data; funding
increased by same percentage as population growth after 2020
6) In 2013 dollars
7) 2000 is the baseline year; 2000 and 2010 data are current approximations for those decades; 2011-2060 data is
projected
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Jordan River Basin Water Plan
Decade

Population Conservation Per Capita Use
(ending) 1
Goal 2
(GPCD) 3

M&I Water Use
(AF/yr) 3

Bear River
Basin

Utah River Basins
0

Ogden

20007

879,850

0%

70 | 183 | 264

69,000 | 180,000 | 260,000

—

—

—

2001-2010

1,031,130

18%

62 | 150 | 216

72,000 | 173,000 | 249,000

—

—

—

Salt Lake City

Actions Needed (by)

Weber
River
Basin

Jordan
River
Basin

West
Desert
Basin

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

Price

Fillmore
Sevier
River
Basin

Moab
Beaver

Cedar/
Beaver
Basin

West
Colorado
River Basin

Cedar City
Kanab Creek/Virgin
River Basin

$617.9

• Repair and Replacement
(cities, districts)
• Growth-Related
Infrastructure (cities, districts)
• Groundwater Development (cities, districts)
• PRCEP, SWJVGW Project, and CWP supplies (districts)
• Conservation (cities, districts, DWRe)
• Bear River Project-Preconstruction & Option Preservation
(DWRe, JVWCD)
• Watershed Protection (cities, districts)

$851.3

• Repair and Replacement (cities, districts)
• Growth-Related Infrastructure (cities, districts)
• Groundwater Development (cities, districts)
• Conservation (cities, districts, DWRe)
• Bear River Project-Preconstruction (DWRe, JVWCD)
• ULS Supplies & related infrastructure (JVWCD, MWDSLS)
• Watershed Protection (cities, districts)

$1,191.2

• Repair and Replacement (cities, districts)
• Growth-Related Infrastructure (cities, districts)
• Groundwater Development (cities, districts)
• Conservation (cities, districts, DWRe)
• Bear River Project- Ph 1 Completion (DWRe, JVWCD)
• Jordan River Ph 1 WTP (JVWCD)
• Watershed Protection (cities, districts)

$1,487.3

• Repair and Replacement (cities, districts)
• Growth-Related Infrastructure (cities, districts)
• Groundwater Development (cities, districts)
• Conservation (cities, districts, DWRe)
• Bear River Project- Ph 2 Completion (DWRe, JVWCD)
• Watershed Protection (cities, districts)

• Repair and Replacement (cities, districts)
• Growth-Related Infrastructure (cities, districts)
• Groundwater Development (cities, districts)
• Conservation (cities, districts, DWRe)
• Jordan River Ph 2 WTP (JVWCD)
• Watershed Protection (cities, districts)

St. George

2011-2020

2021-2030

2031-2040

2041-2050

2051-2060

1,182,809

1,343,129

1,511,049

1,663,245

1,817,143

23%

25%

25%

25%

25%

56 | 142 | 203

53 | 138 | 197

53 | 138 | 197

53 | 138 | 197

53 | 138 | 197

74,000 | 188,000 | 269,000

80,000 | 208,000 | 296,000

90,000 | 234,000 | 333,000

99,000 | 257,000 | 367,000

108,000 | 281,000 | 401,000

						

20,000

$443.6

27,000

$659.4

37,000

$833.0

34,000

$452.0

34,000

$504.0

$1,644.8

152,000

$2,892.0

$5,792.5

1) Population ending data from Governor’s Office of Management and Budget
2) Percentage reduction from 2000 per captia use, at end of decade, per state goal of 25% by 2025
3) Gallons per capita per day calculated by DWRe; first number is residential indoor use; second number is
residential indoor and outdoor use (inc secondary); third number is residential indoor and outdoor plus
commercial, industrial, and institutional (CI&I)
4) The aggregate water supply needed in addition to previous decade to meet demands of the decade for the
basin as a whole; conditions may exist where shortages in one area of the basin cannot be met by the surpluses
in another

50

Miles

Brigham City

Projected Water Project
Additional
Costs 5 (millions 6 )
Water
Demand
Supply &
Repair &
4
(AF/yr)
Infrastructure Repacement

25

Kanab

Blanding
Southeast
Colorado
River Basin

5) Estimated from a several sources including Capital Plans of JVWCD, MWDSLS, SLC, water infrastructure asset
value noted in Financial Reports submitted to the State Auditor, and DWRe Bear River estimates.  Costs include
conservation capital projects through 2025, after which the conservation goal is assumed to be achieved.  
Ongoing conservation O&M costs (and all other O&M costs) are excluded from cost estimates.  
6) In 2013 dollars
7) 2000 is the baseline year; 2000 and 2010 data are current approximations for those decades; 2011-2060 data is
projected
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Kanab Creek/Virgin River Basin Water Plan
Decade

Population Conservation Per Capita Use
(ending) 1
Goal 2
(GPCD) 3

M&I Water Use
(AF/yr) 3

Additional
Water
Demand
(AF/yr) 4

Projected Water Project
Costs 5 (millions 6 )
Supply &
Repair &
Infrastructure Repacement

20007

85,540

0%

73 | 219 | 449

7,000 | 21,000 | 43,000

—

—

—

2001-2010

146,060

26%

63 | 161 | 330

10,000 | 26,000 | 54,000

—

—

—

Bear River
Basin

Price

Fillmore
Sevier
River
Basin

Moab
Beaver

2021-2030

292,284

30%

55 | 153 | 312

13,000 | 36,000 | 74,000

18,000 | 50,000 | 102,000

20,000

$434.5

28,000

$667.0

West
Colorado
River Basin

$83.4

• Repair and Replacement
(cities, districts)
• Growth-Related
Infrastructure (cities, districts)
• Ash Creek Project - 3,080 af (WCWCD)
• Warner Valley Reservoir - 10,080 af (WCWCD)
• Lake Powell Pipeline - Planning/Permitting (UDWR, WCWCD, (KCWCD)
• Water Rights, Stock Acquisitions & Ag Water Conversion (WCWCD, KCWCD)
• Wastewater Reuse – 7,300 af (WCWCD)
• Conservation & Watershed Protection (WCWCD, KCWCD)
• Quail Creek Water Treatment Plant Ozone Addition
• Sand Hollow Well Field Arsenic Treatment
• Cove Reservoir - 6,800 af (KCWCD)

$162.1

• Repair and Replacement (cities, districts)
• Growth-Related Infrastructure (cities, districts)
• Lake Powell Pipeline - 86,000 af (UDWR, WCWCD, KCWCD)
• Water Rights, Stock Acquisitions & Ag Water Conversion (WCWCD, KCWCD)
• Conservation & Watershed Protection (WCWCD, KCWCD)

Cedar City

58 | 157 | 320

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

St. George

28%

50

Weber
River
Basin

Jordan
River
Basin

West
Desert
Basin

Kanab Creek/Virgin
River Basin

206,208

25
Miles

Ogden

Cedar/
Beaver
Basin

2011-2020

0

Brigham City

Salt Lake City

Actions Needed (by)

Utah River Basins

Kanab

Blanding

Southeast
Colorado
River Basin

2031-2040

386,220

32%

55 | 150 | 305

24,000 | 65,000 | 132,000

30,000

$804.9

$274.1

• Repair and Replacement (cities, districts)
• Growth-Related Infrastructure (cities, districts)
• Water Rights, Stock Acquisitions & Ag Water Conversion (WCWCD, KCWCD)
• Wastewater Reuse - 7,230 af (WCWCD)
• Conservation & Watershed Protection (WCWCD, KCWCD)

2041-2050

490,223

33%

55 | 146 | 299 30,000 | 80,000 | 164,000

32,000

$883.1

$388.1

• Repair and Replacement (cities, districts)
• Growth-Related Infrastructure (cities, districts)
• Water Rights, Stock Acquisitions & Ag Water Conversion (WCWCD, KCWCD)
• Conservation & Watershed Protection (WCWCD, KCWCD)

• Repair and Replacement (cities, districts)
• Growth-Related Infrastructure (cities, districts)
• Water Rights, Stock Acquisitions & Ag Water Conversion (WCWCD, KCWCD)
• Conservation & Watershed Protection (WCWCD, KCWCD)
• RO Treatment of
WCWCD)
• Development of Additional Colorado River Water from Lake Powell

2051-2060

603,176

35%

55 | 142 | 292

37,000 | 96,000 | 197,000

						

33,000

$968.5

$509.3

143,000

$3,758.0

$1,417.1

1) Population ending data from Governor’s Office of Management and Budget
2) Percentage reduction from 2000 per captia use, at end of decade, per state goal of 25% by 2025
3) Gallons per capita per day calculated by DWRe; first number is residential indoor use; second number is
residential indoor and outdoor use (inc secondary); third number is residential indoor and outdoor plus
commercial, industrial, and institutional (CI&I)
4) The aggregate water supply needed in addition to previous decade to meet demands of the decade for the
basin as a whole; conditions may exist where shortages in one area of the basin cannot be met by the surpluses
in another

5) Capital costs are projected using average unit costs of cities and districts. Transmission and storage is estimated
at $1,300 per ERU; treatment plant at $2.6 per gpd; source development at $10,700 per AF/yr; and conservation at
$14,600 per AF. The total community cost of conservation is estimated using data from a 2010 Maddaus study. Repair
and replacement costs are based on 2% of current asset value (auditor reports) and anticipated capital projects of
cities and districts. Assets with an expected life greate rthan 50 yrs are excluded from repair and replacement.
6) In 2013 dollars
7) 2000 is the baseline year; 2000 and 2010 data are current approximations for those decades; 2011-2060 data is
projected
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Sevier River Basin Water Plan
Decade

Population Conservation Per Capita Use
(ending) 1
Goal 2
(GPCD) 3

M&I Water Use
(AF/yr) 3

Additional
Water
Demand
(AF/yr) 4

Bear River
Basin

Utah River Basins
0

Ogden

Supply &
Repair &
Infrastructure Repacement

Salt Lake City

Weber
River
Basin

Jordan
River
Basin

West
Desert
Basin

Actions Needed (by)

50

Miles

Brigham City

Projected Water Project
Costs 5 (millions 6 )

25

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

Price

20007

47,820

0%

72 | 258 | 392

4,000 | 14,000 | 21,000

—

—

—

2001-2010

57,790

25%

62 | 193 | 294

4,000 | 12,000 | 19,000

—

—

—

Fillmore
Sevier
River
Basin

Moab
Beaver

Cedar/
Beaver
Basin

Cedar City
Kanab Creek/Virgin
River Basin

St. George

Kanab

West
Colorado
River Basin

Blanding
Southeast
Colorado
River Basin

• Repair and Replacement (cities)
2011-2020

63,738

25%

57 | 193 | 280

4,000 | 14,000 | 20,000

1,000

$85.0

$52.8

• Growth-Related Infrastructure (cities)
• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities)
2021-2030

70,263

25%

54 | 194 | 292

4,000 | 15,000 | 23,000

3,000

$123.7

$77.5

• Growth-Related Infrastructure (cities)
• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities)
2031-2040

75,406

25%

54 | 194 | 284

5,000 | 16,000 | 24,000

1,000

$110.6

$99.7

• Growth-Related Infrastructure (cities)
• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities)
2041-2050

81,177

25%

54 | 194 | 286

5,000 | 18,000 | 26,000

2,000

$128.3

$125.3

• Growth-Related Infrastructure (cities)
• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities)
2051-2060

91,035

25%

54 | 194 | 284

6,000 | 20,000 | 29,000

3,000

$151.4

$155.6

• Growth-Related Infrastructure (cities)
• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

						

10,000

$598.9

1) Population ending data from Governor’s Office of Management and Budget
2) Percentage reduction from 2000 per captia use, at end of decade, per state goal of 25% by 2025
3) Gallons per capita per day calculated by DWRe; first number is residential indoor use; second number is
residential indoor and outdoor use (inc secondary); third number is residential indoor and outdoor plus
commercial, industrial, and institutional (CI&I)
4) The aggregate water supply needed in addition to previous decade to meet demands of the decade for the
basin as a whole; conditions may exist where shortages in one area of the basin cannot be met by the surpluses
in another

$510.9

5) From list compiled by DWRe and State Auditor reports.  2011-2020 are numbers based on city/county data; funding
increased by same percentage as population growth after 2020 and funding increased by $10,000 per AF after 2020,
based on costs associated with building CWP.
6) In 2013 dollars
7) 2000 is the baseline year; 2000 and 2010 data are current approximations for those decades; 2011-2060 data is
projected
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6504

Southeast Colorado River Basin Water Plan
Decade

Population Conservation Per Capita Use
(ending) 1
Goal 2
(GPCD) 3

M&I Water Use
(AF/yr) 3

Additional
Water
Demand
(AF/yr) 4

Projected Water Project
Costs 5 (millions 6 )
Supply &
Repair &
Infrastructure Repacement

20007

16,470

0%

72 | 188 | 325

1,000 | 3,000 | 6,000

—

—

—

2001-2010

17,710

0%

62 | 204 | 353

1,000 | 4,000 | 7,000

—

—

—

Bear River
Basin

Utah River Basins
0

Ogden

Weber
River
Basin

Jordan
River
Basin

West
Desert
Basin

50

Miles

Brigham City

Salt Lake City

Actions Needed (by)

25

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

Price

Fillmore
Sevier
River
Basin

Moab
Beaver

Cedar/
Beaver
Basin

Cedar City
Kanab Creek/Virgin
River Basin

St. George

Kanab

West
Colorado
River Basin

Blanding
Southeast
Colorado
River Basin

• Repair and Replacement (cities, counties, districts)
2011-2020

19,435

14%

56 | 162 | 276

1,000 | 4,000 | 6,000

—

$7.0

$17.1

• Growth-Related Infrastructure (cities)
• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities, counties, districts)
• Growth-related infrastructure (cities)
2021-2030

20,575

25%

54 | 141 | 217

1,000 | 3,000 | 5,000

—

$22.7

$17.6

• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities)
2031-2040

21,509

25%

54 | 141 | 208

1,000 | 3,000 | 5,000

—

$1.1

$17.4

• Growth-related infrastructure (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)
• Conservation & Watershed Protection (cities)

• Repair and Replacement (cities, counties, districts)
2041-2050

22,971

25%

54 | 141 | 233

1,000 | 4,000 | 6,000

1,000

$10.1

$17.7

• Growth-related infrastructure (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)
• Conservation & Watershed Protection (cities)

• Repair and Replacement (cities, counties, districts)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)
2051-2060

25,349

25%

54 | 141 | 211

2,000 | 4,000 | 6,000

—

$1.0

$18.3

• Conservation & Watershed Protection (cities)
• Growth-related infrastructure (cities)

						

1,000

$41.9

1) Population ending data from Governor’s Office of Management and Budget
2) Percentage reduction from 2000 per captia use, at end of decade, per state goal of 25% by 2025
3) Gallons per capita per day calculated by DWRe; first number is residential indoor use; second number is
residential indoor and outdoor use (inc secondary); third number is residential indoor and outdoor plus
commercial, industrial, and institutional (CI&I)
4) The aggregate water supply needed in addition to previous decade to meet demands of the decade for the
basin as a whole; conditions may exist where shortages in one area of the basin cannot be met by the surpluses
in another

$88.1

5) From list compiled by DWRe, State Auditor reports.  2011-2020 are numbers based on city/county data;
funding increased by same percentage as population growth after 2020.  Entities within the basin had no
conservation costs data available and/or budgeted.
6) In 2013 dollars
7) 2000 is the baseline year; 2000 and 2010 data are current approximations for those decades; 2011-2060 data is
projected
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6504

Uintah Basin Water Plan
Decade

Population Conservation Per Capita Use
(ending) 1
Goal 2
(GPCD) 3

Bear River
Basin

Utah River Basins
0

Ogden

Additional
Water
Demand
(AF/yr) 4

Projected Water Project
Costs 5 (millions 6 )
Supply &
Repair &
Infrastructure Repacement

20007

35,780

0%

71 | 199 | 324

3,000 | 8,000 | 13,000

—

—

—

2001-2010

49,890

6%

61 | 187 | 304

3,000 | 10,000 | 17,000

—

—

—

Salt Lake City

Weber
River
Basin

Jordan
River
Basin

West
Desert
Basin

Actions Needed (by)

50

Miles

Brigham City

M&I Water Use
(AF/yr) 3

25

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

Price

Fillmore
Sevier
River
Basin

Moab
Beaver

Cedar/
Beaver
Basin

Cedar City
Kanab Creek/Virgin
River Basin

St. George

Kanab

West
Colorado
River Basin

Blanding
Southeast
Colorado
River Basin

• Repair and Replacement (cities)
2011-2020

60,332

19%

56 | 162 | 252

4,000 | 11,000 | 17,000

—

$173.5

$55.4

• Growth-Related Infrastructure (cities)
• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities)
2021-2030

64,178

25%

53 | 149 | 236

4,000 | 11,000 | 17,000

—

$127.6

$80.9

• Growth-Related Infrastructure (cities)
• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities)
2031-2040

66,571

25%

53 | 149 | 241

4,000 | 11,000 | 18,000

1,000

$142.4

$109.4

• Growth-Related Infrastructure (cities)
• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities)
2041-2050

71,498

25%

53 | 149 | 237

4,000 | 12,000 | 19,000

1,000

$152.2

$139.8

• Growth-Related Infrastructure (cities)
• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities)
• Growth-Related Infrastructure (cities)
2051-2060

77,417

25%

53 | 149 | 242

5,000 | 13,000 | 21,000

2,000

$173.9

$174.6

• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

						

4,000

$769.5

1) Population ending data from Governor’s Office of Management and Budget
2) Percentage reduction from 2000 per captia use, at end of decade, per state goal of 25% by 2025
3) Gallons per capita per day calculated by DWRe; first number is residential indoor use; second number is
residential indoor and outdoor use (inc secondary); third number is residential indoor and outdoor plus
commercial, industrial, and institutional (CI&I)
4) The aggregate water supply needed in addition to previous decade to meet demands of the decade for the
basin as a whole; conditions may exist where shortages in one area of the basin cannot be met by the surpluses
in another

$560.2

5) From list compiled by DWRe and State Auditor reports.  2011-2020 are numbers based on city/county data; funding
increased by same percentage as population growth after 2020 and funding increased by $10,000 per AF after 2020,
based on costs associated with building CWP.
6) In 2013 dollars
7) 2000 is the baseline year; 2000 and 2010 data are current approximations for those decades; 2011-2060 data is
projected
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6504

Utah Lake Basin Water Plan
Decade

Population Conservation Per Capita Use
(ending) 1
Goal 2
(GPCD) 3

M&I Water Use
(AF/yr) 3

Bear River
Basin

Projected Water Project
Additional
Costs 5 (millions 6 )
Water
Demand
Supply &
Repair &
4
(AF/yr)
Infrastructure Repacement

0%

68 | 185 | 275

27,000 | 73,000 | 109,000

—

—

—

2001-2010

544,910

20%

56 | 148 | 220

34,000 | 90,000 | 134,000

—

—

—

Salt Lake City

Actions Needed (by)

Price

Fillmore
Sevier
River
Basin

Moab
Beaver

Cedar City

St. George

2021-2030

885,656

25%

51 | 139 | 206

42,000 | 113,000 | 166,000

51,000 | 138,000 | 204,000

31,700

$730.5

38,000

$413.0

$951.6

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

Kanab Creek/Virgin
River Basin

53 | 142 | 209

50

Weber
River
Basin

Jordan
River
Basin

West
Desert
Basin

Cedar/
Beaver
Basin

23%

25
Miles

Ogden

354,000

707,784

0

Brigham City

20007

2011-2020

Utah River Basins

Kanab

West
Colorado
River Basin

Blanding
Southeast
Colorado
River Basin

• Repair and Replacement (cities, counties, CUWCD)
• Growth-Related Infrastructure (cities, CUWCD)
• Central Water Project (CUWCD)
• ULS (CUWCD)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (CUWCD)
• Utah Valley Water Treatment Plant Expansion (CUWCD)
• Conservation & Watershed Protection (CUWCD, cities)
• Seismic Upgrades (CUWCD)

$951.6

• Repair and Replacement (cities, counties, districts, CUWCD)
• Growth-Related Infrastructure (cities, CUWCD)
• Central Water Project (CUWCD)
• ULS (CUWCD)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (CUWCD)
• Conservation & Watershed Protection (CUWCD, cities)

2031-2040

1,087,931

25%

51 | 139 | 206

62,000 | 169,000 | 251,000

47,000

$383.8

$1,008.0

• Repair and Replacement (cities, counties, districts, CUWCD)
• Growth-Related Infrastructure (cities, CUWCD)
• Central Water Project (CUWCD)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (CUWCD)
• Conservation & Watershed Protection (CUWCD, cities)

2041-2050

1,303,253

25%

51 | 139 | 206

74,000 | 203,000 | 301,000

50,000

$436.9

$1,095.3

• Repair and Replacement (cities, counties, districts, CUWCD)
• Growth-Related Infrastructure (cities, CUWCD)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (CUWCD)
• Conservation & Watershed Protection (CUWCD, cities)

2051-2060

1,506,822

25%

51 | 139 | 206

86,000 | 235,000 | 348,000

47,000

$470.0

$1,189.3

• Repair and Replacement (cities, counties, districts, CUWCD)
• Growth-Related Infrastructure (cities, CUWCD)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (CUWCD)
• Conservation & Watershed Protection (CUWCD, cities)

214,000

$2,434.2

$5,195.8

						

1) Population ending data from Governor’s Office of Management and Budget
2) Percentage reduction from 2000 per captia use, at end of decade, per state goal of 25% by 2025
3) Gallons per capita per day calculated by DWRe; first number is residential indoor use; second number is
residential indoor and outdoor use (inc secondary); third number is residential indoor and outdoor plus
commercial, industrial, and institutional (CI&I)
4) The aggregate water supply needed in addition to previous decade to meet demands of the decade for the
basin as a whole; conditions may exist where shortages in one area of the basin cannot be met by the surpluses
in another

5) From list compiled by DWRe, CUWCD Capital Plan, and State Auditor reports.  2011-2020 are numbers based on
city/county data; funding increased by $10,000 per AF after 2020, based on costs associated with building CWP.  
When projects bring new supply to the system then that supply is subtracted from the “Additional Water Demand”
column to get the amount multiplied by $10,000 per AF, i.e. in 2041 decade 50,000 AF is needed, but CWP adds 6,312
AF, leaving 43,688 AF.  This is multiplied by $10,000 per AF to get $437 million.
6) In 2013 dollars
7) 2000 is the baseline year; 2000 and 2010 data are current approximations for those decades; 2011-2060 data is
projected
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6504

Weber River Basin Water Plan
Decade

Population Conservation Per Capita Use
(ending) 1
Goal 2
(GPCD) 3

M&I Water Use
(AF/yr) 3

Bear River
Basin

Utah River Basins
0

Ogden

20007

387,110

0%

68 | 231 | 330

29,000 | 100,000 | 143,000

—

—

—

2001-2010

580,130

24%

59 | 175 | 249

38,000 | 114,000 | 162,000

—

—

—

Salt Lake City

Actions Needed (by)

Weber
River
Basin

Jordan
River
Basin

West
Desert
Basin

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

Price

Fillmore
Sevier
River
Basin

Moab
Beaver

Cedar/
Beaver
Basin

West
Colorado
River Basin

Cedar City
Kanab Creek/Virgin
River Basin

$607.9

• Repair and Replacement
(cities, counties, districts, WBWCD)
• Growth-Related Infrastructure (cities, WBWCD)
• Davis County Groundwater Development (WBWCD)
• Raise AV Watkins Dam (WBWCD)
• Water Rights, Stock Acquisitions & Agricultural Water
Conversion (WBWCD)
• Bear River Project-Preconstruction & Option Preservation
(DWRe, WBWCD)
• Conservation & Watershed Protection (WBWCD, cities, DWRe)

$600.6

• Repair and Replacement (cities, counties, districts, WBWCD)
• Growth-related infrastructure (WBWCD)
• Davis County Groundwater Development (WBWCD)
• Raise AV Watkins Dam (WBWCD)
• Water Rights, Stock Acquisitions & Agricultural Water
Conversion (WBWCD)
• M&I Development at Willard Bay (WBWCD)
• Aquifer Storage and Recovery (WBWCD)
• Conservation & Watershed Protection (WBWCD, cities, DWRe)
• Bear River Project-Preconstruction (DWRe, WBWCD)

$731.0

• Repair and Replacement (cities, WBWCD)
• Growth-related infrastructure (cities, WBWCD)
• Water Rights, Stock Acquisitions & Agricultural Water
Conversion (WBWCD)
• Waste Water Reuse (WBWCD)
• Aquifer Storage and Recovery (WBWCD)
• Conservation & Watershed Protection (WBWCD, cities, DWRe)
• Bear River Project (DWRe, WBWCD)

St. George

2011-2020

2021-2030

2031-2040

668,585

759,006

858,305

25%

25%

25%

54 | 174 | 247

51 | 173 | 247

51 | 173 | 247

40,000 | 130,000 | 185,000

43,000 | 147,000 | 210,000

49,000 | 166,000 | 237,000

23,000

$300.9

25,000

$559.1

27,000

$707.7

Kanab

2041-2050

965,699

25%

51 | 173 | 247

55,000 | 187,000 | 267,000

30,000

$524.0

$822.7

• Repair and Replacement (cities, counties, districts, WBWCD)
• Growth-related infrastructure (cities, WBWCD)
• Water Rights, Stock Acquisitions & Agricultural Water
Conversion (WBWCD)
• Waste Water Reuse (WBWCD)
• Conservation & Watershed Protection (WBWCD, cities, DWRe)
• Bear River Project (WBWCD)

2051-2060

1,075,828

25%

51 | 173 | 247

61,000 | 208,000 | 298,000

31,000

$627.6

$954.6

• Repair and Replacement (cities, counties, districts, WBWCD)
• Water Rights, Stock Acquisitions & Agricultural Water
Conversion (WBWCD)
• Conservation & Watershed Protection (WBWCD, cities, DWRe)
• Growth-related infrastructure (cities, WBWCD)

136,000

$2,719.3

$3,716.9

1) Population ending data from Governor’s Office of Management and Budget
2) Percentage reduction from 2000 per captia use, at end of decade, per state goal of 25% by 2025
3) Gallons per capita per day calculated by DWRe; first number is residential indoor use; second number is
residential indoor and outdoor use (inc secondary); third number is residential indoor and outdoor plus
commercial, industrial, and institutional (CI&I)
4) The aggregate water supply needed in addition to previous decade to meet demands of the decade for the
basin as a whole; conditions may exist where shortages in one area of the basin cannot be met by the surpluses
in another

50

Miles

Brigham City

Projected Water Project
Additional
Costs 5 (millions 6 )
Water
Demand
Supply &
Repair &
4
(AF/yr)
Infrastructure Repacement

25

Blanding
Southeast
Colorado
River Basin

5) From list compiled by DWRe, WCD Capital Plan, State Auditor reports, DWRe Bear River estimates.  2011-2020 are
numbers based on city/county data; funding increased by same percentage as population growth after 2020.  Bear
River costs split evenly among 4 benefiting parties. Supply and Infrastructure= (Addtnl supply needed – known
supply added thru projects)*$10,000 + Known Project Costs + capital improvement plan + DWRe list Repair and
Replacement= (City capital assets divided by 25 years+ projects from DWR list)*population growth + capital
improvement plan
6) In 2013 dollars
7) 2000 is the baseline year; 2000 and 2010 data are current approximations for those decades; 2011-2060 data is projected
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6504

West Colorado River Basin Water Plan
Decade

Population Conservation Per Capita Use
(ending) 1
Goal 2
(GPCD) 3

M&I Water Use
(AF/yr) 3

Projected Water Project
Additional
Costs 5 (millions 6 )
Water
Demand
Supply &
Repair &
4
(AF/yr)
Infrastructure Repacement

20007

36,520

0%

73 | 278 | 391

3,000 | 11,000 | 16,000

--

--

--

2001-2010

35,560

0%

66 | 285 | 402

3,000 | 11,000 | 16,000

--

--

--

Bear River
Basin

Utah River Basins
0

Ogden

Weber
River
Basin

Jordan
River
Basin

West
Desert
Basin

50

Miles

Brigham City

Salt Lake City

Actions Needed (by)

25

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

Price

Fillmore
Sevier
River
Basin

Moab
Beaver

Cedar/
Beaver
Basin

Cedar City
Kanab Creek/Virgin
River Basin

St. George

Kanab

West
Colorado
River Basin

Blanding
Southeast
Colorado
River Basin

• Repair and Replacement (cities, counties, districts)
2011-2020

36,274

16%

59 | 234 | 320

2,000 | 10,000 | 13,000

—

$80.2

$38.9

• Growth-Related Infrastructure (cities)
• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities, counties, districts)
• Growth-related infrastructure (cities)
2021-2030

38,199

25%

55 | 208 | 280

2,000 | 9,000 | 12,000

—

$20.2

$14.7

• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities)
• Growth-related infrastructure (cities)
2031-2040

40,154

25%

55 | 208 | 289

2,000 | 9,000 | 13,000

1,000

$31.5

$14.7

• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)
• Conservation & Watershed Protection (cities)

• Repair and Replacement (cities, counties, districts)
2041-2050

41,626

25%

55 | 208 | 279

3,000 | 10,000 | 13,000

—

$5.0

$14.5

• Growth-related infrastructure (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)
• Conservation & Watershed Protection (cities)

• Repair and Replacement (cities, counties, districts)
2051-2060

43,764

25%

55 | 208 | 286

3,000 | 10,000 | 14,000

1,000

$10.0

$14.7

• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)
• Conservation & Watershed Protection (cities)
• Growth-related infrastructure (cities)

						

2,000

$146.9

1) Population ending data from Governor’s Office of Management and Budget
2) Percentage reduction from 2000 per captia use, at end of decade, per state goal of 25% by 2025
3) Gallons per capita per day calculated by DWRe; first number is residential indoor use; second number is
residential indoor and outdoor use (inc secondary); third number is residential indoor and outdoor plus
commercial, industrial, and institutional (CI&I)
4) The aggregate water supply needed in addition to previous decade to meet demands of the decade for the
basin as a whole; conditions may exist where shortages in one area of the basin cannot be met by the surpluses
in another

$97.5

5) From list compiled by DWRe, State Auditor reports.  2011-2020 are numbers based on city/county data; funding
increased by same percentage as population growth after 2020. Entities within the basin had no conservation costs
data available and/or budgeted.
6) In 2013 dollars
7) 2000 is the baseline year; 2000 and 2010 data are current approximations for those decades; 2011-2060 data is
projected
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6504

West Desert Basin Water Plan
Decade

Population Conservation Per Capita Use
Goal 2
(GPCD) 3
(ending) 1

M&I Water Use
(AF/yr) 3

Bear River
Basin

Utah River Basins
0

Ogden

20007

29,440

0%

73 | 160 | 303

2,000 | 5,000 | 10,000

--

--

--

2001-2010

56,410

6%

62 | 150 | 285

4,000 | 9,000 | 18,000

--

--

--

Salt Lake City

Weber
River
Basin

Jordan
River
Basin

West
Desert
Basin

Actions Needed (by)

50

Miles

Brigham City

Projected Water Project
Additional
Costs 5 (millions 6 )
Water
Demand
Supply &
Repair &
4
(AF/yr)
Infrastructure Repacement

25

Vernal
Uintah
Basin

Provo
Utah
Lake
Basin

Price

Fillmore
Sevier
River
Basin

Moab
Beaver

Cedar/
Beaver
Basin

Cedar City
Kanab Creek/Virgin
River Basin

St. George

Kanab

West
Colorado
River Basin

Blanding
Southeast
Colorado
River Basin

• Repair and Replacement (cities, counties, districts)
• Growth-Related Infrastructure (cities)
2011-2020

72,436

19%

57 | 130 | 246

5,000 | 11,000 | 20,000

2,000

$25.9

$11.8

• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)
• Conservation & Watershed Protection (cities, DWRe)

• Repair and Replacement (cities, counties, districts)
2021-2030

96,247

25%

55 | 120 | 223

6,000 | 13,000 | 24,000

4,000

$40.2

$12.0

• Growth-related infrastructure (cities)
• Conservation & Watershed Protection (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)

• Repair and Replacement (cities, counties, districts)
2031-2040

123,789

25%

55 | 120 | 224

8,000 | 17,000 | 31,000

7,000

$71.1

$12.0

• Growth-related infrastructure (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)
• Conservation & Watershed Protection (cities, DWRe)

• Repair and Replacement (cities, counties, districts)
2041-2050

152,097

25%

55 | 120 | 223

9,000 | 20,000 | 38,000

7,000

$71.3

$12.0

• Growth-related infrastructure (cities)
• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)
• Conservation & Watershed Protection (cities, DWRe)

• Repair and Replacement (cities, counties, districts)
2051-2060

182,206

25%

55 | 120 | 225

11,000 | 24,000 | 46,000

8,000

$83.2

$12.1

• Water Rights, Stock Acquisitions & Agricultural Water Conversion (cities)
• Conservation & Watershed Protection (cities, DWRe)
• Growth-related infrastructure (cities)

28,000

$291.7

1) Population ending data from Governor’s Office of Management and Budget
2) Percentage reduction from 2000 per captia use, at end of decade, per state goal of 25% by 2025
3) Gallons per capita per day calculated by DWRe; first number is residential indoor use; second number is
residential indoor and outdoor use (inc secondary); third number is residential indoor and outdoor plus
commercial, industrial, and institutional (CI&I)
4) The aggregate water supply needed in addition to previous decade to meet demands of the decade for the
basin as a whole; conditions may exist where shortages in one area of the basin cannot be met by the surpluses
in another

$59.9

5) From list compiled by DWRe, WCD Capital Plan, State Auditor reports.  2011-2020 are numbers based on city/county
data; Entities within the basin had no conservation costs data available and/or budgeted.
6) In 2013 dollars
7) 2000 is the baseline year; 2000 and 2010 data are current approximations for those decades; 2011-2060 data is
projected
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High Country News
This system cannot be sustained’
This year, tribal nations enter negotiations over Colorado
River water.
Anna V. Smith INTERVIEW March 10, 2020 From the print edition

The Colorado River Basin is the setting for some of the most drawn-out and complex water
issues in the Western U.S. In 2019, the Colorado River Drought Contingency Plan — a
water-conservation agreement between states, tribal nations and the federal government for
the basin, now in its 20th year of drought — passed Congress. This year, it goes into effect.
2020 will also see the start of the renegotiation of the Colorado River Interim Guidelines.
The guidelines, which regulate the flow of water to users, were created in 2007 without
tribal consultation and are set to expire in 2026. The 29 tribal nations in the upper and lower
basins hold some of the river’s most senior water rights and control around 20% of its
annual flow. But the tribes have often been excluded from water policymaking; around a
dozen have yet to quantify their water rights, while others have yet to make full use of them.
Most of the tribal nations anticipate fully developing their established water rights by 2040
— whether for agriculture, development, leasing or other uses. Drought and climate change
are still causing shortages and uncertainty, however. Already, the Colorado River has
dropped by about 20%; by the end of this century, it could drop by more than half.
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Daryl Vigil, water administrator for the Jicarilla Apache Nation, has
pushed for increased tribal participation in Colorado River
renegotiation discussions.
Courtesy of Bob Conrad
High Country News spoke with Daryl Vigil (Jicarilla Apache, Jemez Pueblo and Zia
Pueblo), water administrator for the Jicarilla Apache Nation. Vigil, the interim executive
director of the Ten Tribes Partnership, helped co-facilitate the Water and Tribes Initiative,
coalitions focused on getting increased tribal participation on Colorado River discussions.
Those efforts are critical, Vigil says, “because left to the states and the federal government,
they’ve already proven that they will leave us out every time.”
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HCN and Vigil spoke about “the law of the river” — the colloquial term for the roughly 100
years of court cases, treaties, agreements and water settlements that govern the Colorado —
as well as tribal consultation and climate change.
This interview has been edited and condensed for length and clarity.
High Country News: Sometimes it can be hard to really understand the core value of
water, because it gets so caught up in things like policies and laws and bureaucratic
language. Could you boil it down a bit and explain, at the core, what’s so important about
this?



Tribal nations hold some of the best water rights in the West
Read more

Daryl Vigil: Through the Water and Tribes Initiative (in 2018), we did over a hundred
interviews of all the major stakeholders in the basin: states, water providers, tribes, NGOs,
conservation groups. And it was pretty amazing, to find out that when you talk to all these
folks, almost universally they’re all committed; they have a personal relationship to the
river as a living entity that needs to be sustained. And so there’s two different mindsets
looking at ’07 guidelines and some of the policy that’s been created around the river. One
really looks at the Colorado River as a plumbing system, getting water to people who need
it, versus the other end of the spectrum — when you start to look at tribes and others who
have similar values, who look at it as a living entity, who look at it as an enti ty that provides
life. And so we started to try to articulate traditional, cultural values and integrate that into
current policy so that people can understand. Because we know most people want to see a
healthy, sustainable Colorado River, but they also have their constituencies that they
protect. And so, how is it that we bridge that divide? Because people really do care about
the basin, and they really do want healthy environments and healthy ecosystems. And so
that’s proven part of the conversation that we were having — that the next set of guidelines
absolutely needs to be able to capture not only the water-delivery issues that already are at
the forefront, but really start to address the cultural, environmental, traditional values of the
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Colorado River and integrate that into the next set of planning. Because if we don’t, this
system cannot be sustained.
HCN: How does climate change figure into the discussion?
DV: We’re already seeing the impacts. And I think that’s something that absolutely has to
be considered in the planning of the future, because right now — with 41 million people in
the basin — as of 2010, the imbalance between supply and demand is already a million
acre-feet. It’s projected, according to the basin study, to be 3 million acre-feet by 2060. We
continue to act surprised when something new comes about in terms of a fire or a flood or
an incredible drought. We’re making an impact on this planet, and it’s not a good one.
That’s where, with the Ten Tribes Partnership, (we’re) really trying to make sure that we
integrate those traditional, cultural values and spiritual values that the tribes have for the
river as we move forward. Because if we’re not going to address it, it looks pretty
catastrophic to us. And so I think, when we start talking about climate change, absolutely
pushing to make sure that we’re thinking about a mindset of how we fit into nature, rather
than nature fitting into us.
HCN: These kinds of discussions, compromises and negotiations can often, especially
around water in the West, go on for decades. I’m curious what gives you momentum to keep
working at it and putting so much energy into it.
DV: A few different things. You know, those hundred-plus interviews that we did, we got to
know people on a real personal basis. We got to know who they are and their commitment
— many of these people have had decades working in the Colorado River Basin and doing
the best that they could, given the structure. And everybody understands and agrees that the
current system is not sustainable, and it doesn’t work; it’s not inclusive of the voices that
need to be included into this process. And so that gives me great hope. And then you see
things like the pulse flow, where they got water all the way to the Sea of Cortez. And to
look at the faces of those Mexican kids who had never seen water in the Colorado River in
their whole life come out, and just the wonder and the magic in their eyes of seeing what
water does.
And then we just recently had our second basin-wide workshop and gathering up in
Phoenix. We had a hundred-plus of the major stakeholders: states, feds, water providers,
tribes and four tribal chairman present at this particular meeting, which is just huge, a bunch
of people all in this room all talking about their joint commitment to the river. It’s moving
to me because, I mean, I think that’s what it’s going to take.
HCN: Every tribal nation is different, but how might a tribal nation view water similarly or
differently than a city or a state or the federal government in terms of water and
management?
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One family makes sense of losing its Colorado River water
Read more
DV: That’s the thing that we’re really trying to create awareness of. Because in the
Colorado River Basin alone, you have 29 distinct sovereign entities — geographically,
culturally, languages, and mindsets and traditions and culture in terms of how they think
about the river. A lot of it’s really about the same, but in terms of the reverence and the
spiritual connection that most tribes have, they look at it in different ways. For instance,
invasive species of fish: You get tribes who are really aggressive about wanting to remove
them because they’re not part of the natural environment that was always there. Then you
get other tribes who are just like, eh, who cares and it’s not on their radar. And that’s why
it’s important that a conversation about the next set of guidelines for the Colorado River has
to include all 29 tribes — in terms of at least the opportunity to participate and at
least having the information to determine whether they want to or not.
HCN: What are some big things that you would like people to better understand about the
discussions around water in the Colorado River Basin?
DV: I would like them to understand, from a tribal perspective, the incredible role that tribal
water already plays in the basin. The other thing I would like people to understand is that
this current law of the river is not sustainable. At some point in time there’s collapse. And I
think if we don’t address it quickly, that collapse could happen sooner than later. And I
really would like to have them understand that the way that the law of the river is structured
— upper, lower basins, and how they’re managed differently, and how there’s different
requirements and how states are engaged — it’s really complex and doesn’t make any sense,
and, ultimately, I don’t think it’s going to get us where the broader consensus wants us to go
in terms of a healthy, sustainable river, and still provide water to all living creatures and
plants in the basin.
HCN: Specifically, what is it that tribal nations are bringing to the conversation that was
lacking in the 2007 agreements?
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DV: I think absolutely a point of view about the sacredness of the river that most people
really do share, whether they’re tribal or not. And then the other thing is the unique role that
tribes are going to continue to play in the West — the large land areas and our resource
development and how we move forward. It creates this mindset, in my mind, of building a
pathway of who we want to be in the future. But a huge thing, too, is tribes bring certainty
to the table. You know, it’s like, wow, what if we negotiated together about being able to
move water where it needs to move, and work from a standpoint of collaboration and need
rather than protect, defend and win, lose.
HCN: That’s a good point. Because that’s how water is so often talked about, as somebody
versus somebody.
DV: And I think that’s what the law of the river does. It’s contentious, and it automatically
puts you in a position to protect and defend. And if that’s the foundation we’re operating
from, what does that get us? It’s just going to get us this recurring, vicious cycle that we’ve
been stuck in. The work that we’re doing at the partnership and Water and Tribes Initiative
hopefully has broader implications in terms of tribal sovereignty, and looking at tribal
sovereignty from the standpoint of an opportunity to create your future.
Anna V. Smith is an assistant editor for High Country News. Email
her at annasmith@hcn.org or submit a letter to the editor. Follow @annavtoriasmith
Get our Indigenous Affairs newsletter ↓
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Abstract Between 2000 and 2014, annual Colorado River ﬂows averaged 19% below the 1906–1999
average, the worst 15-year drought on record. At least one-sixth to one-half (average at one-third) of this
loss is due to unprecedented temperatures (0.98C above the 1906–1999 average), conﬁrming model-based
analysis that continued warming will likely further reduce ﬂows. Whereas it is virtually certain that warming
will continue with additional emissions of greenhouse gases to the atmosphere, there has been no
observed trend toward greater precipitation in the Colorado Basin, nor are climate models in agreement
that there should be a trend. Moreover, there is a signiﬁcant risk of decadal and multidecadal drought in
the coming century, indicating that any increase in mean precipitation will likely be offset during periods of
prolonged drought. Recently published estimates of Colorado River ﬂow sensitivity to temperature
combined with a large number of recent climate model-based temperature projections indicate that
continued business-as-usual warming will drive temperature-induced declines in river ﬂow, conservatively
220% by midcentury and 235% by end-century, with support for losses exceeding 230% at midcentury
and 255% at end-century. Precipitation increases may moderate these declines somewhat, but to date no
such increases are evident and there is no model agreement on future precipitation changes. These results,
combined with the increasing likelihood of prolonged drought in the river basin, suggest that future climate
change impacts on the Colorado River ﬂows will be much more serious than currently assumed, especially if
substantial reductions in greenhouse gas emissions do not occur.

Plain Language Summary Between 2000 and 2014, annual Colorado River ﬂows averaged 19%
below the 1906–1999 average, the worst 15-year drought on record. Approximately one-third of the ﬂow loss
is due to high temperatures now common in the basin, a result of human caused climate change. Previous
comparable droughts were caused by a lack of precipitation, not high temperatures. As temperatures increase
in the 21st century due to continued human emissions of greenhouse gasses, additional temperature-induced
ﬂow losses will occur. These losses may exceed 20% at mid-century and 35% at end-century. Additional
precipitation may reduce these temperature-induced losses somewhat, but to date no precipitation increases
have been noted and climate models do not agree that such increases will occur. These results suggest that
future climate change impacts on the Colorado River will be greater than currently assumed. Reductions in
greenhouse gas emissions will lead to lower future temperatures and hence less ﬂow loss.

1. Introduction

C 2017. American Geophysical Union.
V

All Rights Reserved.
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A large number of studies over the last 25 years have considered the future runoff of the Colorado River
(Figure 1) under climate change. Nearly all of these studies have cautioned that future warming will
deplete the ﬂow of the river, but the results have varied from minor to major [Nash and Gleick, 1991;
Christensen et al., 2004; Milly et al., 2005; Brekke et al., 2007; Christensen and Lettenmaier, 2007; National
Research Council, 2007; Seager et al., 2007; Barnett and Pierce, 2008; Ray et al., 2008; Barnett and Pierce,
2009; Rajagopalan et al., 2009; Cayan et al., 2010; Reclamation, 2013; Harding et al., 2012; Seager et al.,
2012; Vano et al., 2012; Ficklin et al., 2013; Vano et al., 2014; Ayers et al., 2016; Milly and Dunne, 2016]. In
contrast, the latest U.S. Government assessment implies little or no change is likely because precipitation increases will be sufﬁcient to maintain temperature-depleted ﬂows [Reclamation, 2016]. Fifteen
years into the twenty-ﬁrst century, the emerging reality is that climate change is already depleting
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Figure 1. Map of the Colorado River Basin. Lower and Upper Basins, major U.S. cities receiving Colorado River water, major tributaries, and
Lakes Mead and Powell are shown. The Central Arizona Project canal in red.

Colorado River water supplies at the upper end of the range suggested by previously published projections. Record setting temperatures are an important and underappreciated component of the ﬂow
reductions now being observed.
Between the start of the drought in 2000 and the end of 2014, our analysis period, annual ﬂow reductions
averaged 19.3% below the 1906–1999 normal period, and Lakes Mead and Powell, the nation’s two largest
reservoirs, ended the period at approximately 40% of maximum volume despite starting the period nearly full
[Wines, 2014; Colorado River Basin Stakeholders, 2015] (Figure 2a). This drought has continued into 2015 and
2016 with higher, but still below normal, ﬂows estimated at 94% in 2015 and 94% in 2016 with unusual late
season May and June precipitation in both years that raised runoff by nearly 20% [Alcorn, 2015, 2016]. Despite
these smaller recent reductions, Lake Mead continues to decline and in May 2016 it hit a level not seen since
its initial ﬁlling in the 1930s [James, 2016]. The overall Colorado River reservoir system stores 4 times the annual ﬂow of the river, one of the largest ratios in the world. This storage provides a large drought buffer when
full. However, when the reservoirs are low, shortage risk can be high for years because high demands, now
equal to twentieth century average ﬂow, make it difﬁcult to reﬁll system storage [Reclamation, 2012]. While
the multiyear California drought has been garnering more national attention, the more slowly unfolding Colorado River drought is every bit as serious and also has national and international ramiﬁcations [Wines, 2014].
The Colorado River Basin encompasses seven states and northern Mexico and is home to 22 federally recognized
tribes. The river provides municipal and industrial water for 40 m people distributed across every major Southwestern city both within and without the basin, including Los Angeles, San Diego, Las Vegas, Phoenix, Tucson,
Salt Lake City, Denver and the entire Front Range of Colorado, Albuquerque, and Santa Fe [Reclamation, 2012].
Continued low ﬂows would result in additional declines at Lake Mead, eventually requiring Lower Basin
(Arizona, California, Nevada) water delivery shortages with mandatory cutbacks imposed primarily on
Arizona, but also Nevada and Mexico [Verburg, 2011]. At the same time, Upper Basin (Colorado, New Mexico,
Utah, Wyoming) water users would continue to endure physical shortages from a lack of water. These initial
Lower Basin Lake Mead delivery shortages and Upper Basin physical shortages are manageable to a point;
however, under current operating rules with continued low ﬂows during the next 6 to 8 years Lake Mead
would drop to elevation 305 m (1000 feet) above sea level, resulting in a number of serious and unprecedented problems [Collum and McCann, 2014].
In the Lower Basin, Arizona could theoretically lose its water allocation for the entire Central Arizona Project
canal, a critical $4.4B, 530 km cross-state 2 bcm/yr water source for 4.7 m people, multiple sovereign Indian
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Figure 2. (a) Lakes Mead and Powell combined monthly contents. Upper Basin annual Colorado River (b) runoff at Lees Ferry from 1906 to
2014, (c) precipitation and (d) temperatures from 1896 to 2014. Mead ﬁrst ﬁlled in 1935, Powell in 1963 (supporting information Text S1).
Two 15-year drought periods, 1953–1967 and 2000–2014, are highlighted and discussed in main text.

nations, and over 120,000 irrigated hectares [Glennon, 1995; Colorado River Basin Stakeholders, 2015]. This
canal currently relies on occasional but uncertain ‘‘equalization’’ releases from Lake Powell that only occur
with irregular and rare large Powell inﬂows. The extra water is delivered when Lake Powell reaches levels
substantially higher than Lake Mead, a use allowed under the 1922 Colorado River Compact section III (e)
and formalized most recently under rules established in a 2007 Record of Decision for coordinated operations of Lakes Powell and Mead and for shortage sharing in the Lower Basin [Department of Interior, 2007].
Under normal operating rules, without these extra inﬂows, Lake Mead has excess outﬂows of 1.5 bcm per
year, the so-called Lower Basin ‘‘structural deﬁcit’’ [Collum and McCann, 2014]. The structural deﬁcit was created in 1968 when Congress authorized the Central Arizona Project (CAP). In order to obtain the support of
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the large California Congressional delegation, Arizona agreed to rely on this unused, but in the long run
unreliable water, because there was not enough remaining unallocated Lower Basin water. The CAP had
long been a desire of Arizona and the state was willing to make this bargain despite its ﬂaws [Johnson,
1977]. This same water is ﬁrst available for use by the Upper Basin under the Colorado River Compact, but
heretofore has not been developed for Upper Basin use. A plan to augment the Colorado River with ﬂows
from outside the basin, discussed during the hearings on the legislation, but not included in the ﬁnal package due to opposition from potential source areas, was never revisited by Congress. Reclamation in 2011
said that such augmentation was now unlikely.
The structural deﬁcit only became a problem when the CAP was fully completed in the mid-1990s combined with the drought that began in 2000. Upper Basin demand growth has also played a small role,
although Upper Basin demands are still much less than forecast in 1968 for the year 2000 [Tipton and
Kalmbach, Inc., 1965; Johnson, 1977]. The recent Lake Mead declines are strongly inﬂuenced by this
imbalance, and solutions to this deﬁcit have been a recent focus of the Basin states and federal government
[Central Arizona Project, 2016; Davis, 2016].
The Upper Basin also has serious issues, one of which ripples into the Lower Basin. When the surface of
Lake Mead declines to an elevation 305 m (1000 feet) above sea level, Lake Powell will also be below its
minimum power pool 75% of the time [Collum and McCann, 2014]. This occurs in part because low Mead
levels make ‘‘equalization’’ releases from Powell more likely thus driving Powell lower. Hydropower losses at
Lake Powell could result in substantial rate increases for irrigators who rely on the reservoirs for long term
lower cost power contracts, and would also dry up funding for basin-wide programs necessary for water
delivery environmental compliance [Adler, 2007; Collum and McCann, 2014]. Under such low reservoir conditions, there is also a high likelihood that the Upper Basin states would have to curtail existing water deliveries to cities such as Denver, Colorado Springs, Albuquerque and Salt Lake City in order to make required
deliveries to Lake Mead. Heretofore, largely because of the structure of the Colorado River Compact, the
Upper Basin and Lower Basin have been managed separately. With permanent ﬂow declines of approximately 20%, however, the required deliveries to Lake Mead would become a hardship on the Upper Basin,
as well as create Lower Basin delivery shortages [Reclamation, 2007; Barnett and Pierce, 2009; Rajagopalan
et al., 2009]. The original compact, signed during one of the wettest periods in the last 450 years
[Woodhouse et al., 2006], did not envision how large scale ﬂow declines would be managed between the
basins, and such declines could cause an allocation crisis between the Upper and Lower Basins [Adler, 2008].
Understanding the cause of, and reacting properly to, the ongoing drought is critical to the future of the
Southwest. Herein we investigate the role of precipitation versus temperatures as causes of the current
drought, provide temperature-based and precipitation-based twenty-ﬁrst century ﬂow projections and provide policy implications of these ﬁndings. Our approach separates the impacts of high-conﬁdence temperature projections from those associated with the much lower-conﬁdence projections of future precipitation
using a simple but powerful sensitivity technique. Moreover, we make a novel—and important—case that
there is a high likelihood that the impacts of continued atmospheric warming will overwhelm any future
increases in precipitation because prolonged dry periods lasting multiple decades are likely to negate the
beneﬁcial impacts of additional precipitation during other times.

2. Causes of the 2000–2014 Drought
The 2000–2014 drought is deﬁned by the lowest average annual ﬂows for any 15-year period in the historical record. To analyze this drought, gridded 4 3 4 km temperature and precipitation data from 1896–2014
for the area above Lees Ferry were obtained from the Precipitation-Elevation Regression on Independent
Slopes (PRISM) model [Daly et al., 1994; Guentchev et al., 2010; Oyler et al., 2015a, 2015b; Rangwala et al.,
2015]. In addition, we obtained reservoir contents and natural ﬂows at Lees Ferry from the U.S. Bureau of
Reclamation (Reclamation) (Text S1). Lees Ferry is situated just below Lake Powell and is the Compact dividing line between the Upper and Lower Basins. Approximately 85% of the ﬂow originates above Lees Ferry
[Christensen and Lettenmaier, 2007].
Historically, Upper Colorado River Basin precipitation has been the main Colorado River runoff driver such
that high ﬂow years (1920s, 1980s) were associated with high precipitation and low ﬂow years (1930s,
1950s) with low precipitation (Figures 2b and 2c). The current drought (our study period is 2000–2014, but
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Table 1. Winter/Summer/Annual Upper Basin Mean Water Year Precipitation

Winter (Oct to Mar)
Summer (Apr to Sep)
Total

1953–1967

2000–2014

1896–2014

mm

mm

mm

Total

Anomaly

Anomaly % of
Mean (%)

Total

Anomaly

Anomaly % of
Mean (%)

Mm

% Avg

176
184
359

216
27
223

28.6
23.6
26.1

187
179
365

25
212
217

22.7
26.4
24.6

192
191
383

100
100
100

the drought is still on-going), with its modest 24.6% precipitation decline and 219.3% ﬂow decline, stands
in stark contrast to the second-lowest 15-year ﬂow period (1953–1967), a precipitation-driven drought with
averaged precipitation reductions of 26.1% per year and ﬂow reductions of 218.1% per year (Figures 2b
and 2c and Table 1). Compared to the 1950s drought, the 2000s feature much more (near normal) winter
precipitation (28.6% 1950s decline versus 22.7% 2000s) and signiﬁcantly less summer precipitation
(23.6% 1950s decline versus 26.4% 2000s). The 2000s precipitation decline is only 75% of the decline in
the 1950s, thus begging the question of why the recent drought was more serious. What has changed is
that temperatures in the runoff producing Upper Basin are now 0.98C above the 1896–1999 average and
are the highest in the gaged record; whereas temperatures during the 1953–1967 drought were much cooler and only slightly above the 1896–1999 average (Figure 2d and Table 2). This makes the current drought
unprecedented in the gaged record.
In contrast to the more precipitation-driven current California drought [Diffenbaugh et al., 2015; Williams
et al., 2015], lack of precipitation is only partially to blame for the Colorado River runoff declines during the
last 15 years. Instead, approximately a third, or more, of the recent Colorado River ﬂow reduction is most
likely a result of record-setting warmth. Since 1988 an increase in the frequency of warm years has been
strongly associated with lower ﬂows than expected [Woodhouse et al., 2016], suggesting an important role
for temperature in ﬂow losses. Such temperature-driven droughts have been termed ‘‘global-change type
droughts’’ and ‘‘hot drought,’’ with higher temperatures turning what would have been modest droughts
into severe ones, and also increasing the odds of drought in any given year or period of years [Breshears
et al., 2005; Overpeck, 2013]. Higher temperatures increase atmospheric moisture demand, evaporation
from water bodies and soil, sublimation from snow, evapotranspiration (ET) from plants, and also increase
the length of the growing season during which ET occurs [Pitman, 2003; Weiss et al., 2009; Seneviratne et al.,
2010; Seager et al., 2015a]. Warm season (April to September) warming has been identiﬁed by models as
especially important in reducing Colorado River ﬂows because of the increases in ET from longer growing
seasons [Das et al., 2011]. Increases in measured vapor pressure deﬁcits in the Southwest caused by warming and a decrease in water vapor provide strong support for higher ET during the recent drought [Seager
et al., 2015b]. As increasing temperatures drive further drying, additional positive feedbacks are possible in
the form of lower humidity and less evaporative cooling, decreased cloudiness and increased incident radiation, as well as decreased snow cover and more radiative heating [Betts et al., 1996; Brubaker and Entekhabi,
1996; Pitman, 2003; Seneviratne et al., 2010]. In the twentieth century, droughts were associated almost
exclusively with a lack of precipitation. In this century, however, high temperatures alone can lead to anomalously dry conditions.

Table 2. Upper Basin Water Year Flows and Temperatures
Average Annual
Temperature

Average Annual Flow

UDALL AND OVERPECK

Period

bcm

% 1906–1999

8C

8C Anomaly to
1896–1999

1953–1967
2000–2014
1906–1999
1906–2014

15.38
15.15
18.77
18.27

81.9
80.7
100.0
97.3

7.0
7.7
6.8
6.9

0.2
0.9
0.0
0.1

COLORADO RIVER FLOW LOSS

3. Estimates of 2000–2014
Temperature-Induced Flow
Loss
Over the last several years several
studies speciﬁc to the Colorado River
Basin have investigated the speciﬁc
relationships among temperatures,
precipitation and ﬂow in the basin
using the concepts of temperature
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sensitivity and precipitation elasticity [McCabe and Wolock, 2007; Nowak et al., 2012; Vano et al., 2012, 2014; Vano
and Lettenmaier, 2014]. Temperature sensitivity is deﬁned as the percent change in annual ﬂow per degree rise
in annual temperature. Precipitation elasticity is deﬁned as the fractional change in annual ﬂow divided by the
fractional change in annual precipitation [Vano et al., 2012]. Note that elasticity has been studied for both
increases and decreases in precipitation, whereas sensitivity is typically investigated only for temperature
increases. These numbers can be determined empirically and through model studies.
Previous studies on temperature sensitivity and precipitation elasticity show that future impacts to streamﬂow from increases in temperatures and changes in precipitation can be considered separately using sensitivity and elasticity, and then added together to produce ﬂow estimates [Vano et al., 2014; Vano and
Lettenmaier, 2014]. Considering these effects separately and additively is a powerful conceptual tool for
investigating climate change impacts because of the ease in measuring the two variables for current
impacts and the wide availability of temperature and precipitation projections from global climate models
for assessing future impacts. In addition, the large differences in certainty associated with future changes in
the two variables (temperature will surely increase, whereas precipitation may increase or decrease—see
below) helps to set apart the risk of future changes in ﬂow associated with each variable.
Vano et al. [2012, 2014], McCabe and Wolock [2007], and Nowak et al. [2012] provide multiple estimates of
the ﬂow sensitivity of the Colorado River ﬂow to temperature using three different methods. Vano et al.
[2012, 2014] utilized six high-resolution, commonly used hydrology models and two different temperature
adjustment methods to obtain Lees Ferry temperature sensitivities. They report an average sensitivity of
26.5%/8C warming with a one standard deviation range from 23.0% to 210.0%/8C for the Upper Basin.
Approximately 50% models show increasing sensitivity and 50% decreasing sensitivity as temperatures
warm so we elect to use a constant sensitivity over all future temperatures. McCabe and Wolock [2007] constructed a simple water balance model that infers an average temperature sensitivity of 28.9%/8C and
Nowak et al. [2012] found an empirical temperature sensitivity of 213.8%/8C.
We use the complete one standard deviation range (23%/8C to 210%/8C) of the Vano et al. [2012, 2014]
temperature sensitivity estimates as they were the most conservative and rigorous of the three studies we
investigated. Using this range, we found that recent warming of 0.98C has likely already reduced river ﬂows
from 22.7% to 29% from the mean 1906–1999 ﬂow. This represents approximately one-sixth to one-half
(average of one-third) of the total ﬂow loss during the 2000–2014 drought.
The higher temperature sensitivities of the two other studies suggest the actual Colorado River temperature
sensitivities are near the upper end and possibly exceed the Vano et al. [2012, 2014] estimates. These higher
sensitivities imply much greater temperature-induced losses during the current drought (27.9% to 212.3%
versus 22.7% to 29%). Empirical results from the 2000 to 2014 drought also point to mid to high temperature sensitivities. Vano et al. [2012] report precipitation elasticities ranging from 2 to 3 at Lees Ferry. Thus,
using a midrange precipitation elasticity of 2.5, the 2000–2014 annual 24.6% precipitation decline implies
runoff reductions of 211.4%, leaving the remaining 27.9% decline to be explained by other causes. If temperature were the sole cause of this remaining decline, the inferred temperature sensitivity is 28.8%/8C.
Using a precipitation elasticity of 3.0 implies a temperature sensitivity of 26.2%/8C, very close to the midrange Vano et al., sensitivity. These temperature sensitivities imply large losses as temperatures rise, the
subject of the next section.

4. Twenty-First Century Flow Response to Changing Temperatures and
Precipitation
For the analysis on how future temperatures and precipitation would affect runoff, and for investigating how
well current linked climate-hydrology models can reproduce the current drought, we used Reclamation’s climate projection data sets [Brekke et al., 2013, 2014]. These data sets use Coupled Model Intercomparison Project 3 and 5 (CMIP3, CMIP5 after the class of climate models used) climate model projection data linked to the
Variable Inﬁltration Capacity hydrology model to produce ﬂows from 1950 to 2099 (supporting information
Text S2, Figures S2, and S3)] [Liang et al., 1996; Meehl et al., 2007; Moss et al., 2010; Taylor et al., 2012].
The same temperature sensitivity and precipitation elasticity numbers discussed above can be used to estimate future ﬂow reductions using climate model outputs under high (business-as-usual, SRES A2 and
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RCP8.5) and moderate (somewhat reduced by mitigation, SRES A1B and RCP4.5) greenhouse gas emissions
to the atmosphere. By 2050, moderate and high emissions are projected to yield Upper Basin mean warming of 2.6–2.88C (Figure 3), three times recent warming, and by 2100, warming of 3.68C under moderate
emissions and 5.48C under high emissions. This warming implies total multimodel mean temperatureinduced ﬂow losses at midrange sensitivity of 26.5%/8C of about 217% by midcentury and 225% to
235% at end-century (Figures 4 and 5). The multimodel mean complete ﬂow loss range over both periods
and both emissions is approximately 28% to 255% using the lower and upper temperature sensitivities
(Figures 4 and 5). As discussed above, there is little empirical evidence that the true temperature sensitivity
of ﬂow to temperature increase is near the low sensitivity.
Temperature-induced losses may be somewhat buffered by projected additional precipitation that can increase
runoff by 2–3% for every 1% change in precipitation [Vano et al., 2012]. At midcentury precipitation increases of
14–111% given a midrange elasticity of 2.5 would balance the range of temperature-induced ﬂow losses at a
midrange—6.5%/8C sensitivity (Figure 5, right y axis). At end-century, with the same sensitivity and elasticity,
additional precipitation increases of 14–120% would balance the range of possible temperature-driven losses.
At a higher 210%/8C sensitivity, the balancing precipitation would need to be as great as 115% or more at
midcentury and 122% or more at end-century. While these may seem like relatively small increases in precipitation, and thus possible, they would represent a major and unprecedented change in precipitation regime compared to the observed historical variation in precipitation (Figure 2c). During the twentieth century, for example,
the wettest 10-year period (1983–1997) had only a 18% precipitation increase. This unusual period was marked
by major ﬂoods downstream of Lakes Powell and Mead due to uncontrolled reservoir spilling and the near catastrophic loss of the spillways at Glen Canyon Dam [Udall, 1983].
Vano and Lettenmaier [2014] argue that the sensitivity-based approach used in our projections provides
similar estimates of future streamﬂow to those generated with more computationally intensive coupledmodel methods, except for some (i.e., 10%) overstatement of ﬂow reductions at the highest levels of possible warming by 2100 (e.g., the business-as-usual SRES A2 scenario used in the CMIP3 projections and the
RCP8.5 in the CMIP5 projections). This would reduce the end of century high emissions mean ﬂow reductions shown in Figure 5 to a still very signiﬁcant 245% by 2100.
Recent studies have suggested that CO2 fertilization may increase plant water efﬁciency thus reducing
future evapotranspiration which could serve to mitigate our projected losses [Milly and Dunne, 2016; Swann
et al., 2016]. Both studies call into question results that show large portions of the globe drying in the
twenty-ﬁrst century [e.g., Dai, 2012; Cook et al., 2014]. However, Milly and Dunne [2016] and Swann et al.
[2016] show that, despite this increase in plant water use efﬁciency, the Southwestern US will still dry, a
ﬁnding that is consistent with multiple global assessments showing substantial drying risk to midlatitude
areas such as the Colorado River Basin. Moreover, a recent Australian study found that higher

Figure 3. Probability density functions of Upper Colorado River Basin temperature projections for midcentury and end-century under
moderate (SRES A1B and RCP4.5) and high (SRES A2 and RCP8.5) emissions.
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Figure 4. Probability density functions of Upper Colorado River Basin temperature-induced ﬂow reductions for midcentury and endcentury with the three temperature sensitivities (23%, 26.5%, 210%) and the two levels of emissions (Moderate: SRES A1B and RCP4.5
and High: SRES A2 and RCP8.5).

evapotranspiration associated with the increased plant growth stimulated by higher CO2 outweighed any
CO2-related water-use efﬁciency effect, and served to reduce streamﬂows in semiarid regions [Ukkola et al.,
2015], a trend that must be exacerbated by the temperature-induced lengthening of the growing season.
These results suggest that plant physiological responses are likely consistent with our results, and in any
case, do not invalidate them.

5. Megadrought Risks to Flows
Megadroughts lasting decades in the Colorado River Basin have occurred in the past, with resulting substantial
ﬂow reductions [Meko et al., 2007]. Multiple papers now suggest there is high twenty-ﬁrst century risk for megadrought in the American Southwest and that the risk will increase as temperatures rise [Ault et al., 2014; Cook
et al., 2015; Ault et al., 2016]. In addition, current GCMs underrepresent the frequency of megadrought [Ault
et al., 2012, 2013]. These ﬁndings provide additional support for large ﬂow reductions during at least multidecadal drought periods and suggest that current twenty-ﬁrst century ﬂow projections underrepresent this risk.
Signiﬁcant Colorado River ﬂow losses occurred during previous multidecadal megadroughts. During the
twelfth century, ﬂow reductions of approximately 216% occurred during one 25-year period [Meko et al.,
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Figure 5. Temperature-induced ﬂow losses by model run (one per dot) with temperature increases shown on horizontal axis. For each
period (midcentury, end-century) and emissions type (moderate, high), ﬂow losses for each model run are shown with the 3 (low 5 23%/
8C, medium 5 26.5%/8C, high 5 210%/8C) temperature sensitivities. Black dots/circles are averages/medians for each sensitivity. Precipitation increases needed to counteract ﬂow losses at right are based on 2.5 precipitation elasticity. Range for the temperature-induced losses
during 2000–2014 drought are shown in shaded brown at the top (supporting information Text S5).

2007]. Evidence indicates that hemispheric and Southwest temperature anomalies were signiﬁcantly smaller
during past megadroughts than the rapid on-going current warming that could easily exceed 4–58C by the
end of century under business-as-usual emissions [Salzer and Kipfmueller, 2005; Mann et al., 2009; Salzer
et al., 2014] (Figure 5). Using the additivity concepts discussed above, additional warming of 18C, 28C, or 38C
beyond the historic twelfth century megadrought temperatures would have reduced the 216% ﬂow
declines by an additional 26.5%, 213%, or 219.5% at medium temperature sensitivity. These additional
reductions would have thus turned a 216% ﬂow decline into declines of 221.5%, 228%, or 234.5%, losses
near the middle of our projections.
There is recent strong evidence that continued warming over the next 80 years could increase the risk of
multidecadal drought [Ault et al., 2014, 2016; Cook et al., 2015]. Independent of the added drought risk due
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to continued warming, the risk of a 35-year precipitation-deﬁcit drought later in this century exceeds 15%
within a 50-year period [Ault et al., 2014]. In contrast, with continued anthropogenic warming, the risk of
multidecadal megadrought in the Southwest increases to over 90% over this century if there is no increase
in mean precipitation; even if modest precipitation increases do occur, the risk will still exceed 70% [Ault
et al., 2014, 2016]. At medium warming (48C), 20–30% precipitation increases will be needed to reduce megadrought risk below 50% and at high amounts of warming (>68C), it will take a 40% increase in precipitation to reduce megadrought risk below 50% [Ault et al., 2016]. These changes in precipitation are huge and
unlikely, and they would still only reduce megadrought risk to below 50%.
Both the CMIP3 and CMIP5 Global Climate Models may not adequately reproduce the frequency of occurrence of known past decadal and multidecadal precipitation droughts [Ault et al., 2012, 2013]. In the Colorado River Basin empirical evidence of this problem can be found in the linked GCM-hydrology model results
from Reclamation’s projections for the basin [Brekke et al., 2014]. Approximately half of the CMIP5 models
and one-quarter of the CMIP3 models cannot simulate the 2000–2014 drought at any point in the twentyﬁrst century (supporting information Text S3 and Tables S1–S4). This wet bias signiﬁcantly affects the mean
ﬂows of drought-capable and nondrought capable models. At the end of the twenty-ﬁrst century, the models unable to simulate the current drought are much wetter (109% of twentieth century average Lees Ferry
runoff for CMIP3, 113% for CMIP5) than the models that are able to simulate the current drought (85% of
average runoff for CMIP3, 91% CMIP5) (supporting information Tables S1–S4). These ﬂow differences are
greater than 20%, and represent the difference between serious management challenges and signiﬁcant
oversupply.

6. Risk-Based Framing of Future Runoff Projections
At present, some outputs from global climate models are ready to support reliable risk-based policy while
others are not as ready. A key novel aspect of our research is to provide more insight into where conﬁdence
is warranted, and where it is not, with respect to projections of future climate and ﬂow change in the Colorado River Basin. In the case of the Basin, every single moderate and high emissions model simulation
agrees that temperatures will continue to rise signiﬁcantly with continued emissions of greenhouse gases
to the atmosphere—this result is robust, highly certain and well-suited for informing policy choices. The
fact that observations also show substantial warming only strengthens this assertion.
On the other hand, simulated future precipitation change in the Basin is clouded with much greater uncertainty due to substantial disagreement among models and a highly uncertain ability to simulate realistic
change in key phenomena such as storm-track position or decadal and longer-scale drought. Whereas climate models are in general agreement that cool season (warm season much less certain) precipitation
declines are likely in the Lower Colorado River Basin, these same models disagree when it comes to the
sign and amount of precipitation change that is likely in the Upper Basin. This is because precipitation
change in the Upper Basin will depend heavily on the exact changes in the position of cool season jet
stream and storm-tracks, two aspects of climate change that are not simulated with conﬁdence by global
climate models [Collins et al., 2013].
Moreover, there is strong evidence that the mean positions of both the jet stream and storm-tracks are likely to push poleward, expanding the area of aridity in the Colorado River Basin, but the amount of this
expansion is poorly constrained [Collins et al., 2013]. Multiple studies, including some focused on the American Southwest, suggest that the proximate cause of this drying, Hadley Cell expansion, is already well
underway and will continue [Seager et al., 2007; Scheff and Frierson, 2012; Feng and Fu, 2013; Norris et al.,
2016; Prein et al., 2016].
Our results regarding future changes in Colorado River ﬂows agree with many previous studies in suggesting climate change translates to ﬂow reductions, although our work is generally not directly comparable
because we separate out high conﬁdence temperature-related impacts from the possible effects of much
less certain and highly variable precipitation projections. However, our work, as well as this larger body of
literature, appears to be at odds with the recent Reclamation projections for the Colorado River Basin, which
are widely cited and used. Reclamation’s projections use a global climate model output that is downscaled
to drive a hydrology model. It is worth understanding why our results emphasize substantially greater risks
along with apparently greater ﬂow losses.
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The 2011 CMIP3 climate change ﬂow projections by Reclamation indicate a modest multimodel median
ﬂow decline of 29% by 2060 for the river, but with a wide range of outcomes from ﬂow increases to ﬂow
decreases [Reclamation, 2012] (supporting information Table S1). Reclamation’s most recent CMIP5 projections show no change in mean and median basin-wide ﬂow by 2070s [Reclamation, 2016], but also embody
a wide range of results. Compared to CMIP3, the CMIP5 results show increased precipitation, especially in
the northern parts of the basin including Northeast Utah, Northwest Colorado’s Yampa River and the Green
River in Wyoming [Brekke et al., 2014; Ayers et al., 2016] (supporting information Tables S1 and S3). The
increased precipitation in the CMIP5 model runs compared to CMIP3 can be attributed to more southerly
storm tracks in CMIP5 that occur in late spring [Brekke et al., 2014].
Another issue arises in both the CMIP3 and CMIP5 data sets when GCM precipitation is adjusted by the
downscaling techniques necessary for off-line hydrology models. The ﬁrst step in Reclamation’s downscaling is a bias correction step. This step can add approximately 5% more precipitation to the raw GCM precipitation, and this increase appears to not have a physical basis [Reclamation, 2013; Brekke et al., 2013]. The
ﬁnal downscaling step, spatial downscaling, also increases GCM precipitation, although there is at least a
plausible physical explanation for some of the increase: higher elevations in the Rockies receive large
amounts of precipitation, but these elevations are not properly modeled by the GCMs. In one study of the
CMIP5 data set after downscaling, dry and average models show precipitation increases of approximately
15% from the raw GCM output, but the wettest models show 110% increases, doubling future precipitation increases from 110% to 120% [Lukas et al., 2014]. This extra precipitation is manifested in a number
of hydrology model runs that project huge and implausible ﬂow increases in some years that are 150% of
the highest known ﬂows in the twentieth century (supporting information Text S4, Figures S2, and S3). The
downscaling wetness problem has been identiﬁed, but has not been not resolved [Lukas et al., 2014]. Reclamation acknowledges that the newer CMIP5 projections have not been determined to be better or more
reliable [Brekke et al., 2014]. It is noteworthy that internally consistent GCM-only Southwest runoff projections almost uniformly produce signiﬁcant declines in both CMIP3 and CMIP5 runs [Milly et al., 2005; Seager
et al., 2007, 2012; Koirala et al., 2014; Milly and Dunne, 2016].
Our results are generally comparable to Reclamation’s most recent results when considering the full range
of our analysis when both precipitation and temperatures are included. However, our focus and emphasis is
on the large near-certain temperature-induced ﬂow declines with a separate analysis of precipitation. Reclamation, by contrast, has a focused on climate multimodel-ensemble median declines, including medians
calculated across emission scenarios [Reclamation, 2013, 2012]. Decision makers often treat these median
outcomes as a proxy for risk despite the fact that the median obscures the wide range of results and lumps
wet and dry, warm and hot, large and small emission increases and, most critically, near certain temperature
increases and very uncertain precipitation changes.
We assert that the large precipitation increases necessary to offset substantial temperature-induced ﬂow
decreases appear unlikely to occur for a number of reasons. These reasons include the potential for storm
tracks to go north of the basin due to Hadley Cell expansion, the high potential for megadrought to
increase evaporation while reducing precipitation and runoff for extended periods, the large size of the
needed precipitation increases, especially when compared to decadal historical increases, the consistent
identiﬁcation by global assessments of the Southwest as an area likely to dry, and ﬁnally the lack of any
trend over the last century or last 16 years (Figure 2c). Hence, we choose to focus on highly likely
temperature-induced declines with separate analysis of the precipitation needed to offset these declines.

7. Policy Implications and Solutions
The climate science take-home messages for Colorado River managers are thus: (1) there is little doubt (i.e.,
high conﬁdence) that temperatures will continue to increase as long as the emissions of greenhouse gases
to the atmosphere continue; (2) there is also high conﬁdence that continued temperature increases will
cause river ﬂows to decline, ranging from 211% to as much as 255% by end of century under moderate to
high emissions (Figures 4 and 5); (3) there is only low conﬁdence associated with the possibility of storms
and precipitation in the Upper Basin increasing enough to even partially offset the temperature-driven
declines in river ﬂows; (4) the risk of multidecadal megadrought in the Basin is signiﬁcant even in the
absence of continued anthropogenic climate change, and this risk rises substantially with continued global
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warming; (5) the likelihood of drought and megadrought means that there will likely be decades-long periods with anomalously low runoff even if there is an increase in precipitation relative to the historical mean
during some other periods due to anthropogenic climate change.
Temperature-driven threats to the ﬂows of the Colorado are thus large and real. The only way to curb substantial risk of long term mean declines in Colorado River ﬂow is thus to work toward aggressive reductions
in the emissions of greenhouse gases into the atmosphere. Our work shows that modest (e.g., RCP4.5)
reductions in greenhouse gas emissions, while having better outcomes than the business-as-usual future
(e.g., RCP8.5), still imply large Colorado River ﬂow losses.
The record warm nature of the on-going Colorado River drought indicates that this drought is not just a natural drought, and our work demonstrates that ﬂows are unlikely to return to the twentieth century averages
if we only wait. Unusually wet periods like the 1920s and 1990s will still continue to occur, but they will cooccur with higher temperatures that will increase water demand from plants, soil, snow, and humans.
Climate models and theory suggest that ﬂow reductions would be more severe in the Southern portions of
the Upper Colorado Basin affecting tributaries such as the San Juan, Dolores, and Gunnison more severely,
with smaller impacts to more northerly tributaries such as the Yampa and Green [Ayers et al., 2016]. Such
spatial distribution would provide additional water management challenges in that the more southerly
basins have in general more people, infrastructure, and uses. Such a distribution would create new localized
water supply shortages in addition to the overall basin-wide issues.
Other known threats to streamﬂows include the potential large scale loss of conifers [Breshears et al., 2005;
Adams et al., 2009; Allen et al., 2010, 2015], and the impacts of dust on snow [Painter et al., 2010; Deems
et al., 2013]. These factors along with the observed and projected temperature-induced Colorado River ﬂow
declines, the inability of many linked climate-hydrology models to simulate persistent droughts, and the
increasing likelihood of hot drought and megadrought, all imply that future Colorado River water supply
risk is high. It is imperative that decision-makers begin to consider seriously the policy implications of
potential large-scale future ﬂow declines. Stable twentieth century Colorado River ﬂow regimes may not
reoccur for many centuries—the time scale of climate system readjustment to the complete cessation of
greenhouse gas emissions [Solomon et al., 2009; Collins et al., 2013].

Acknowledgments
We thank the U.S. Bureau of
Reclamation for data assistance and
comments, and M. Kelly, D. Kenney,
E. Kuhn, D. Lettenmaier, J. Robison,
P. Troch, and C. Woodhouse for
comments and discussion. A portion of
this research was supported by the
Colorado Water Institute, National
Science Foundation, the NOAA Climate
Assessment for the Southwest, and the
U.S. Geological Survey Southwest
Climate Science Center. We
acknowledge the Downscaled CMIP3
and CMIP5 Climate and Hydrology
Projections archive at: http://gdo-dcp.
ucllnl.org/downscaled_cmip_
projections as well as the World
Climate Research Programme’s
Working Group on Coupled Modeling
and the U.S. Department of Energy,
Ofﬁce of Science. The views expressed
in this article are those solely of the
authors. All data used in the analysis
and conclusions in this paper are
available from links in supporting
information.

UDALL AND OVERPECK

The Colorado River declines do not stand alone as the only warming-related threat to Southwestern water
supplies. The Rio Grande also has a grim prognosis [Reclamation, 2013; Elias et al., 2015]. The drought in
California has garnered national attention, and multiple studies have strongly implicated increasing temperatures as a contributor to these woes [Grifﬁn and Anchukaitis, 2014; Belmecheri et al., 2016; Diffenbaugh
et al., 2015; Mann and Gleick, 2015; Seager et al., 2015a]. Southern California is particularly at risk, with a critical economy and a very large population, all coupled with a large reliance on both climate-threatened instate, as well as Colorado River, water.
Adjusting to the new reality of rapid climate change will not be an easy or fast task; water management and
water policy change slowly. The Colorado River is managed by a complex set of agreements, interstate compacts approved by Congress, international agreements, legislation, and court decrees set in place over the last
100 years [Verburg, 2011]. Most agreements were derived from twentieth century state-based negotiations
with win/lose policy prescriptions that minimized basin-wide considerations of economic prosperity and
potential harm [Adler, 2008]. None expressly includes climate change risk management, nor the provision for
ﬂow reductions that will be relentless on decadal timescales. New agreements often take years to put in place
[Department of Interior, 2007]. The recently proposed structural deﬁcit solution [Central Arizona Project, 2016],
while important and laudable for the short term, will not solve the problem of large scale ﬂow losses. With
reduced water supplies, much will have to change in these agreements to address equity, economics, and
social concerns on regional, state, basin-wide, and even national levels. Climate change threats to western
water supplies are very real, and should prompt great concern and urgency among both water managers and
the citizens of the Southwest.
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Abstract
The Colorado River is the primary surface water resource in the rapidly growing U.S. Southwest.
Over the period 1916–2014, the Upper Colorado River Basin naturalized streamflow declined by
16.5%, despite the fact that annual precipitation in the UCRB over that period increased slightly
(+1.4%). In order to examine the causes of the runoff declines, we performed a set of
experiments with the Variable Infiltration Capacity hydrology model. Our results show that the
pervasive warming has reduced snowpacks and enhanced evapotranspiration over the last
100 years; over half (53%) of the long‐term decreasing runoff trend is associated with the
general warming. Negative winter precipitation trends have occurred in the handful of highly
productive subbasins that account for over half of the streamflow at Lee's Ferry. We also
compared a midcentury drought with the (ongoing) post‐Millennium Drought and find that
whereas the earlier drought was caused primarily by pervasive low‐precipitation anomalies
across UCRB, higher temperatures have played a large role in the post‐Millennium Drought. The
post‐Millennium Drought has also been exacerbated by negative precipitation anomalies in
several of the most productive headwater basins. Finally, we evaluate the UCRB April–July
runoff forecast for 2017, which decreased dramatically as the runoff season progressed. We
find that while late winter and spring 2017 was anomalously warm, the proximate cause of
most of the forecast reduction was anomalous late winter and early spring dryness in UCRB,
which followed exceptionally large (positive) early winter precipitation anomalies.

Plain Language Summary
As the essential water resource for the Southwest United States, the Upper Colorado River
Basin (UCRB) unimpaired streamflow declined by 16.5% over 1916–2014, while annual
precipitation increased slightly (+1.4%). We performed a set of experiments with a hydrology
model that uses temperature and precipitation as inputs to diagnose the causes of this
apparent anomaly. We find that over half (53%) of the decreasing runoff trend is associated
with unprecedented basin‐wide warming, which has reduced snowpack and increased plant
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water use. The remaining ~47% of the trend is associated mostly with reduced winter
precipitation in four highly productive subbasins, all located in Colorado. We compared the
1953–1967 drought with the 2000–2014 Millennium Drought and find that the earlier drought
was caused primarily by precipitation declines across the entire UCRB but higher temperatures
caused about half of the 2000–2014 flow loss. The Millennium Drought was also caused by
precipitation reductions in the four most productive subbasins. We evaluated the UCRB April–
July runoff forecast for 2017, which decreased dramatically as the runoff season progressed.
The late winter and spring 2017 was anomalously warm, but most of the reduction was due to
late season dryness.

1 Introduction
The Colorado River is the largest river in the southwestern U.S. It is the source of drinking water
for many of the Colorado River Basin's 40 million people and provides irrigation water to
~13,000 km2 of crops in the U.S. and Mexico (Cohen et al., 2013). It is a lifeline for the
population and agricultural economy of parts of seven U.S. states (WY, UT, CO, NV, NM, AZ,
and CA) and the Mexican states of Sonora and Baja California. The river's naturalized
streamflow (see section 2.2 for discussion of naturalized streamflows) at Imperial Dam (the
downstreammost long‐term gauging station) has averaged about 20.7 km3/yr (16.8 maf/yr) over
the last century, approximately 90% of which is generated in the Upper Colorado River Basin
(McCabe & Wolock, 2007), defined as the~289,000 km2 of drainage area upstream of the U.S.
Geological Survey stream gauge at Lees Ferry, AZ (USGS 09380000). Snowpack stored in the
high‐elevation Rocky Mountain headwater basins contributes about 70% of the annual
streamflow (Christensen et al., 2004).
The Colorado River is heavily regulated, mostly by Glen Canyon Dam (Lake Powell) and
Hoover Dam (Lake Mead), with combined reservoir storage capacity of 67.5 km2 (54.7 maf).
The importance of these reservoirs, which can store close to 4 times the natural annual flow at
Lees Ferry, AZ, has become especially evident during the so‐called Millennium Drought, which
began about 2000. This drought has coincided with increases in water demand (Rajagopalan et
al., 2009), which resulted in Lake Mead reaching its lowest level on record in October 2016.
Lakes Mead and Powell dropped precipitously from 2000 to 2004 due to very low flows (71%,
74%, 41%, 71%, and 64% of average, respectively) and have not recovered due to continued
high demands equal to inflows and a lack of high flow years. Indeed, only four of the last
18 years have had above average river discharge, limiting reservoir refill opportunities.
A pronounced warming trend across the Colorado River Basin (CRB) since the 1970s (Dawadi
& Ahmad, 2012) has further contributed to the post‐2000 imbalance between CRB runoff and
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water demand. Vano et al. (2012) evaluated the temperature sensitivity (annual average
streamflow change per 1 °C temperature change) and found that the average sensitivity of annual
runoff at Lees Ferry was around −5%/°C), suggesting that warming over the last ~50 years may
account for a 5–10% reduction in annual streamflow over that period.
Several studies have investigated the effects of ongoing warming on the flow of the Colorado
River. Barnett and Pierce (2009) concluded that anthropogenic climate change would reduce
CRB runoff by 10%–30% by 2050. Reynolds et al. (2015) predicted that minimum streamflows
will decline as warming of the basin continues. Woodhouse et al. (2016) reported an increase in
the frequency of warm years with low streamflow since 1988. McCabe et al. (2017) found that
increases in temperature since the late 1980s have decreased runoff generation efficiency,
reducing streamflows by 7%. Udall and Overpeck (2017) similarly found temperature‐induced
streamflow decreases of approximately 6% during 2000–2014 and projected large midcentury
temperature‐induced declines of 20% or more should precipitation not change.
Here we utilize a hydrological model applied for the period 1916–2014 (all data are for water
years if not specified otherwise) to evaluate the spatial and temporal signature of the Millennium
Drought in the CRB. Along with a baseline simulation forced by gridded observations, we
perform a T‐detrend experiment, in which we remove the long‐term temperature trend from the
model forcings, to investigate the role of the warming on streamflow declines both over the long
term and during the recent drought. We analyze runoff in each of 20 subbasins of the CRB,
which allows us to study spatial variations in runoff generation and anomalies. We also analyze
the historical 1953–1968 drought in an attempt to shed light on how the hydrologic response to
climate variations has changed in recent decades and during the Millennium Drought in
particular. Finally, we dissect the 2017 April–July streamflow forecast to understand the role of
late winter and early spring precipitation and temperature in the substantial seasonal forecast
reductions that occurred as water year 2017 progressed.

2 Data and Approach
2.1 VIC Model and Forcings
The Variable Infiltration Capacity (VIC) model is a physically based, semidistributed
hydrological model, which represents the land surface water and energy budgets over a grid
mesh (here 1/16th degree spatial resolution) and routes runoff through a prescribed river network
to produce streamflow estimates at specified river nodes (Liang &Lettenmaier, 1994). We
applied the model at a daily time step, using what is termed full‐energy balance mode, meaning
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that the model iteratively solves the surface energy budget by estimating the effective surface
temperature at each time step. Therefore, the daily average surface temperature produced by VIC
is not the average of the forcing temperatures, that is, 0.5*(daily maximum + daily minimum).
Unless stated otherwise, the temperatures we report here are outputs from the VIC simulations.
Similar to other land surface models, the fundamental water balance equation in VIC can be
summarized as Runoff (RO) = Precipitation (P) − Evapotranspiration (ET) − changes in Soil
Moisture (ΔSM) − changes in Snow Water Equivalent (ΔSWE). Groundwater is not represented
in the version of VIC we used; Rosenberg et al. (2013) found that inclusion of a parameterization
of groundwater had little effect on the model's streamflow simulations in the CRB. It is
important to note that VIC represents snowpack sublimation within its winter ET. Sublimation is
sparsely measured but nonetheless is important to some aspects of our study (Andreadis et
al., 2009); we describe the model's performance with respect to sublimation in section 4.2. The
VIC model has been successfully applied previously in a number of hydrological studies over the
CRB and the U.S. Southwest (Christensen et al., 2004; Christensen & Lettenmaier, 2007; Mote
et al., 2005, 2018; Vano et al., 2012, 2014).
The VIC model simulates surface hydrological processes with parameterizations of subgrid
vegetation, soil variability, and topography and has provided plausible representations of CRB
surface water conditions in the above‐referenced studies. We forced the model with an updated
version of the Hamlet and Lettenmaier (hereafter H&L) data set (Hamlet & Lettenmaier, 2005)
at 1/16° resolution for the period water years 1916–2014. We chose the H&L data set because its
long‐term variability is indexed to the U.S. Historical Climatology Network (HCN; Easterling et
al., 1996) stations in the region, which have been carefully quality controlled for effects that
could otherwise result in spurious trends, such as station moves and instrument changes (e.g., the
shift to maximum‐minimum temperature system temperature sensors in the 1980s). As described
in Hamlet and Lettenmaier (2005), the H&L data set uses HCN station data to constrain decadal
variability (and hence long‐term trends), hence is in our view most appropriate for exploration of
the causes of century‐scale streamflow declines over our study period 1916–2014.

2.2 Naturalized Streamflows
To evaluate our model simulation results, we used naturalized streamflow data for the Colorado
River produced by the U.S. Bureau of Reclamation (USBR);
see https://www.usbr.gov/lc/region/g4000/NaturalFlow/current.html for details. The
naturalized streamflows are derived from USGS historical streamflow observations by a process
of adjustments that compensate for anthropogenic effects including consumptive uses of water,
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reservoir storage, transbasin diversions, and other effects (see USBR, 1983). The naturalized
streamflow data sets are produced for 29 well‐distributed tributary stations across the CRB (as
well as the main stem) for the period 1906 through 2015. Others (Prairie & Callejo, 2005) have
noted that USBR has improved the quality of the naturalized flow data set after 1971 and the
estimates may be somewhat better after that time.

2.3 Subbasin Analysis
We performed our analyses for the Colorado River above Imperial Dam, as well as for the 20
subbasins delimited by USGS WaterWatchgauges (see Figure 1), which are a subset of the 29
naturalized streamflow points noted above. The river channel network data set we used is from
Wu et al. (2012), based on which we determined the masks for each of the 20 subbasins. The Wu
et al. subbasins are similar to, but slightly different from, the more familiar six‐digit Hydrologic
Unit Codes normally used in the basin. Detailed information about each subbasin is reported in
the supporting information.

Figure 1
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Open in figure viewerPowerPoint
Percent of total CRB runoff (at Imperial Dam) originating from 20 subbasins, calculated based
on long‐term average from VIC simulation for water years 1971–2014. The subbasins shown in
Figure 1 were extracted from a published data set by Wu et al. (2012).
It is important to note that our analysis excludes the Gila River given its distinct hydrological and
legal characteristics. The Gila River joins the Colorado River below Imperial Dam just upstream
of the U.S. border with Mexico and in recent years has been mostly dry at its mouth due to
upstream uses by Arizona. Since 1964, the U.S. Supreme Court has excluded it from
administration under the Colorado River Compact. Although the Gila is an important basin, its
absence from this study is logical given its unique status.

2.4 Model Testing and Evaluation
Table 1 summarizes the long‐term runoff contribution percentages from nine major subbasins at
which naturalized streamflows are available and for which we also produced VIC simulations.
The runoff contribution percentages from the model and naturalized flows generally are in good
agreement. The Upper Basin (UCRB; defined as the drainage area above Lees Ferry, AZ)
produces more than 90% of the flow at Imperial Dam. Therefore, we mainly focus on the UCRB
here, acknowledging unusual Lower Basin (LCRB) conditions when noteworthy.
Table 1. Naturalized (NFL) and VIC Runoff Contribution Percentages for Selected USGS
Gauges
Station name

NFL

VIC

COLORADO RIVER NEAR CAMEO (09095500)

22.8%

21.8%

GUNNISON RIVER NEAR GRAND JUNCTION (09152500)

14.6%

10.3%

SAN JUAN RIVER NEAR BLUFF (09379500)

12.4%

10.9%

GREEN RIVER NEAR GREENDALE (09234500)

12.2%

10.7%

WHITE RIVER NEAR WATSON (09306500)

3.5%

3.5%

DUCHESNE RIVER NEAR RANDLETT (09302000)

4.8%

6.5%
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Station name



NFL

VIC

YAMPA RIVER AT DEERLODGE PARK (09260050)

8.0%

9.2%

COLORADO RIVER AT LEES FERRY LEEFY (09380000)

91.8%

91.0%

COLORADO RIVER ABOVE IMPERIAL DAM (09429490)

100%

100%

Note. Values are computed relative to the annual streamflow climatology at the Imperial Dam,
AZ‐CA. The percentages are relative to long‐term averages for water year 1971–2014.
Figure 2a shows the annual time series of naturalized streamflow (NFL) and VIC simulations at
Lees Ferry, AZ. Both the annual naturalized streamflows and VIC simulations (r2 = 0.75) and
their trends over the period of record (NFL: −3.3 km3/yr, VIC: −3.4 km3/yr) are similar,
suggesting that the VIC model provides a plausible representation of natural conditions (i.e.,
those responding primarily to climate forcings) and long‐term hydrologic change in the basin.
Hereafter, we mainly focus on VIC results in our analysis of UCRB subbasin long‐term (1916–
2014) trends and comparison between the 1953–1968 and the Millennium drought. The annual
precipitation and average temperature (calculated by VIC as noted in section 2.1) time series
plots are also presented in Figure 2.

6504

Figure 2
Open in figure viewerPowerPoint
Annual time series and linear regression trend plots for Colorado River Basin above Lees Ferry:
(a) annual (naturalized) runoff, (b) annual precipitation, and (c) annual average surface
temperature calculated by VIC. Changes are calculated relative to the starting value of the fit.
Note that precipitation (b) is from an extended version of the Hamlet and Lettenmaier (2005)
data set at 1/16th degree spatial resolution, while temperature (c) is calculated from VIC and is
approximately 0.4 °C warmer than the Hamlet and Lettenmaier input temperature.

3 Results
3.1 Basin‐Wide Trend Analysis
Table 2 summarizes long‐term linear (regression) trends for the UCRB for four hydrological
variables (precipitation, evapotranspiration, runoff, and 1 April snow water equivalent) from the
baseline VIC simulation and the temperature‐detrended (T‐detrend) simulation. We also
computed trends using the nonparametric Theil‐Sen slope estimator (Sen, 1968; Theil, 1950) and
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found that they generally are in close agreement (Table S1). Therefore, we refer to the linear
trends hereafter for convenience. The T‐detrend simulation uses the same forcings as the
baseline, except that annual linear trends in the daily temperature maxima and minima are
removed. We also disaggregated summer season (April–September) and winter season (October–
March) for each variable (all summers and winters mentioned hereafter are so defined).
Table 2. UCRB Annual and Seasonal Changes in Water Balance Variables Over Water Years
1916–2014 in km3/yr (km3 for SWE) and Percentages Relative to the Starting Value of the Fit
P

Annual

Winter

1.5 (1.4%)

−0.1

T

1.8

1.9

(−0.2%)

Summer



1.6 (3.0%)

1.7

ET

4.2 (4.7%)

ET‐D

2.3 (2.6%)

RO

RO‐D

SWE

SWE‐D

−3.4

−1.6

−9.1

−5.6

(−16.5%)

(−7.7%)

(−39.0%)

(−23.9%)

0.4 (10.4%)

0.4 (9.0%)

Na

Na

Na

Na

4.9

2.9

(30.5%)

(18.0%)

−0.8

−0.6

−3.8

−1.9

(−1.1%)

(−0.8%)

(−23.3%)

(−11.9%)

Note. P is precipitation, T is temperature in Celsius, ET is evapotranspiration, RO is total runoff,
and SWE is 1 April snow water equivalent. Dashed “D” denotes results from T‐detrend
simulation. Winter period is October–March, and summer period is April–September.
Over the simulation period 1916–2014 the UCRB annual precipitation increased by
+1.5 km3 (1.4%), whereas winter precipitation, which is the main source for 1st April snow water
equivalent and streamflow in the spring and summer, had only a very small (not statistically
significant) negative trend (long‐term ΔP is −0.1 km3, −0.2%). In our baseline simulation, the
long‐term linear change of annual runoff (ΔRO) in the UCRB is −3.4 km3 (−16.5%) and long‐
term change in annual evapotranspiration (ΔET) is +4.2 km3 (+4.7%). The 1st April SWE
decreased significantly (ΔSWE −9.1 km3, −39.0%), which reduces warm season streamflow from
the Upper Basin, as evidenced by summer RO decreases (−3.8 km3, −23.3%) even given a
positive trend in summer precipitation (ΔPsummer is +1.6 km3). As summer RO makes up more than
3/4 of the annual RO in the UCRB, the long‐term annual ΔRO is negative as noted above,
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although summer RO decreases are slightly compensated by increasing winter RO
(ΔROwinter + 0.4 km3, 10.4%).
We performed the T‐detrend simulation using the same precipitation as the baseline simulation
but with the temperature trend removed from the forcing data set on a grid cell by grid cell basis.
In this no‐warming‐trend scenario, the long‐term decreasing trend in annual runoff is reduced to
−1.6 km3(−7.7%), from −3.4 km3 but not eliminated. It suggests that 53% (−1.8/ −3.4) of the
annual runoff trend is attributable to the annual warming temperature. The increase in ET in the
T‐detrend simulation is smaller by 1.9 km3 (baseline: +4.2 km3, T‐detrend: +2.3 km3), which
explains the increase in runoff (1.8 km3) to within 0.1 km3.
The numbers in Table 2 also show that the effects of the temperature trend on winter RO
(baseline: +0.4 km3, T‐detrend: +0.4 km3) and summer ET (baseline: −0.8 km3, T‐detrend:
−0.6 km3) are small. Increasing temperatures cause a decrease in summer RO (baseline:
−3.8 km3, T‐detrend: −1.9 km3) and an increase in annual ET (baseline: +4.2 km3, T‐detrend:
+2.3 km3) that comes mostly in the winter (baseline: +4.9 km3, T‐detrend: +2.9 km3). On a
percentage basis, both of these increasing winter trends in ET are substantial over the 1906–2014
period: a 30% increase in the baseline ET and an 18% increase in the T‐detrend simulation ET.
The summer ET changes of −1.1% and −0.8% are comparatively small. It is worth noting that
the long‐term trend in UCRB winter ET is positive in the T‐detrend simulation even given no
significant trend in winter precipitation. The positive trend in winter ET is mainly caused by
increased snow sublimation. Although sublimation is strongly controlled by surface temperature,
other factors also contribute as well (see section 4).
The remaining −1.6 km3 (−7.7%) decrease in RO in the T‐detrend simulation is curious given the
increasing summer precipitation (ΔPsummer + 1.6 km3, 3.0%) and negligible winter precipitation
change (ΔPwinter − 0.1 km3, −0.2%). In addition, although the SWE anomaly in the T‐detrend
simulation is less compared with that of the baseline simulation (baseline: −9.1 km3, T‐detrend:
−5.6 km3), the long‐term 1906–2014 SWE trend is still negative in the T‐detrend simulation
(−23.9%). Winter ΔET in the T‐detrend simulation is only +2.9 km3 as reported in Table 2,
which cannot explain all of the SWE anomaly. One possible answer is that while the overall
basin‐wide precipitation changes over time are small, precipitation declines in the most
productive basins while increasing in the less productive basins. We explore the effects of such
spatial variations below.

3.2 Subbasin Conditions
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Figure 1 shows that there are four subbasins in the upper CRB (denoted by red numbers) that
produce most of the UCRB runoff: the Yampa River, Colorado River near Cameo, Gunnison
River, and San Juan River (from north to south, respectively). The most productive subbasin is
the Colorado River near Cameo (USGS 09095500) in the northeastern part of the UCRB. This
subbasin produces almost one quarter of the total naturalized runoff of the UCRB. It contains not
only the mainstem but also several large tributaries, including the Eagle, the Roaring Fork, and
the Blue. A little more than 30% of the UCRB flow is produced by the other three subbasins, and
in total, about 55.5% of the total discharge of the UCRB is attributable to these four tributaries.
Below, we discuss the nature of the long‐term changes in these critical subbasins.
Figure 4 shows annual precipitation, ET, and runoff changes for all subbasins over the 1916–
2014 study period. The top row is extracted from our baseline simulation, and the bottom row is
from the T‐detrend simulation. We note that although some subbasins appear similar between
baseline and original maps, the numbers are more different than they might appear by visual
inspection of the maps (Tables S3 and S4). We calculated the changes relative to the initial value
of each linear fit, shown in Table 2. Figure 4a shows a noteworthy east‐west dipole in the
precipitation changes over time in the UCRB. In the UCRB, precipitation decreases have
occurred mainly in the high runoff generating northeastern part of the basin, while several
subbasins in the northwestern part of UCRB show long‐term annual precipitation increases.
Precipitation declines have also occurred in the LCRB where little runoff occurs. These
decreases in precipitation led to declines in ET and little change in subbasin runoff (Figures 4c
and 4f), with negligible impact on total basin runoff (e.g., at Imperial Dam).
There are two subbasins in the northeastern part of the UCRB, which have relatively large annual
precipitation decreases of −2.3 km3 (Colorado River above Cameo) and −0.7 km3 (Gunnison
River) with a combined runoff decrease of −2.9 km3 (supporting information). These are the
same highly productive subbasins shown in Figure 1 and are a major driver of the overall annual
runoff decline. Four basins in the northwestern part of UCRB with increasing precipitation (the
Green River downstream portion along with its San Rafael River and Duchesne River tributaries;
colored in deeper blues in Figure 4) have partially offset these long‐term runoff declines by
about 1.0 km3.
Figures 5 and 6 are similar to Figure 4 but for winter (October–March) and summer (April–
September), respectively. Winter runoff changes are small for both the baseline and T‐detrend
simulations, as most runoff occurs during the summer season. Although the total precipitation
amounts are similar during warm and cold seasons, winter precipitation is much more important
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to the UCRB's runoff. Summer precipitation mainly contributes to ET rather than runoff, as high
summer temperatures lead to large ET, especially at lower elevations. Winter precipitation in
mountain headwater regions accumulates as snowpack and contributes mostly to RO rather than
ET, when it melts.
The 1 April SWE trend plots for all the subbasins (Figures 3a and 3b) show that the four highly
productive subbasins (Yampa River, Colorado River near Cameo, Gunnison River, and San Juan
River) in the northeastern part of the basin that contribute much of the runoff losses in the UCRB
have all experienced substantial SWE decreases. Those subbasins are also snow‐dominant
regions as indicated by Figure 3c. Figure 5a shows that winter precipitation has declined in all of
the northeast UCRB subbasins except for the San Juan River, which shows a positive winter
precipitation trend. Nonetheless, both SWE (Figure 3a) and annual RO (Figure 4c) in the San
Juan Basin are decreasing. The reason is that winter ET has increased substantially: ΔPwinter is
+0.4 km3, while long‐term ΔETwinter is +1.1 km3, with SWE decreasing by −0.7 km3, or −30.1%.
Declines in SWE in the other three basins, all of which experience declines in precipitation, are
more severe and range from −46% to −49%. The increased winter ET, along with reductions in
precipitation in these basins, explains the strongly decreasing SWE and substantially explain the
declines in subbasin runoff.

Figure 3
Open in figure viewerPowerPoint
Spatial plots of 1 April SWE trends for (a) baseline simulation and (b) T‐detrend simulation over
each subbasin. The changes over 1916–2014 are calculated relative to starting value of the linear
regressions. (c) Long‐term average 1 April SWE.
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Figure 4
Open in figure viewerPowerPoint
Spatial changes of (a) annual precipitation from gridded observations, (b) ET, and (c) runoff
from baseline VIC simulation over 1916–2014 for CRB above Imperial Dam. Changes are
calculated relative to the starting value of linear fits. Panels (d)–(f) are the same as (a)–(c), but
variables are extracted from the T‐detrend simulation. Panels (a) and (d) are identical.

Figure 5
Open in figure viewerPowerPoint
Same as Figure 4 but for winter (October–March).
As noted above, 53% (1.8 of 3.4) of the long‐term runoff trend in the UCRB is related to
warming temperatures. To dissect the remaining −1.6 km3 (−47%) in the T‐detrend simulation,
we performed a P‐ and T‐detrend experiment, in which we removed both the temperature and
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winter precipitation trend from the original input data set. Importantly, under this experiment the
northeast UCRB basins see increased winter precipitation, while the northwest basins see
decreased winter precipitation relative to the baseline and T‐detrend simulations. Note, also, that
we do not modify the summer precipitation, which increased over the study period. Under the
P&T‐detrend simulation, the UCRB's long‐term runoff losses become −0.6 km3 (1.0 km3 less
than the pure T‐detrend and 2.8 km3 less than the baseline). The residual −0.6 km3 loss over the
1916–2014 period is attributable to increased winter ET. Section 4.2 below evaluates why
ETwinter shows a positive trend given no P trend and no T trend. The total runoff decline of
−3.4 km3 can thus be attributed to warming (−1.8 km3), insufficient P in the northeast part of
CRB (−1.0 km3), and increased winter ET (−0.6 km3).
Summer precipitation and summer ET trend spatial plots (Figures 6a and 6d versus 6b and 6e)
show similar patterns for both the baseline and T‐detrend simulations: negative trends have
occurred over the LCRB and the eastern UCRB, while some increases have occurred in the
northwestern headwaters. The spatial patterns confirm that in the summer increases in
precipitation drive increases in ET, while decreases in precipitation drive decreases in ET over
both the LCRB and UCRB when surface air temperatures are relatively high.

Figure 6
Open in figure viewerPowerPoint
Same as Figure 4 but for summer (April–September).
In the UCRB the baseline simulation April–September runoff (Figure 6c), which constitutes
almost three quarters of the CRB annual total, shows spatial patterns similar to the SWE spatial
plots in Figure 3. Taken together, the figures show where water is stored as snow in the UCRB
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during winter in the cold, high‐elevation headwater regions and how SWE then contributes to
runoff in the following spring and summer. Over the last century, warming temperatures,
reduced winter precipitation in the most productive mountain subbasins in the UCRB, and slight
increases in winter ET (Figure 5b) lead to reduced SWE and consequently reduced runoff.
In the LCRB, the annual precipitation, ET, and runoff plots show mostly P decreases, ET
increases, and small RO changes (Figure 4). In winter, some P increases occur in the NW
portion, ET increases everywhere except in the south, and RO has little change (Figure 5).
Summer shows decreasing P, increasing ET, and little RO change (Figure 6).

3.3 Drought Comparisons
In order to examine the causes of the Millennium Drought, we compare the recent dry period
from 2000 to 2014 (D2) with the 1953–1968 drought (D1). Figure 7 shows the time series of
UCRB annual streamflow volume. Long‐term averages are marked as the black horizontal
baseline, and the Locally Weighted Scatterplot Smoothing (LOWESS) VIC streamflows are
plotted in red. We report basin‐wide (CRB, UCRB, and LCRB) annual average anomalies for
four selected variables (P, SWE, ET, and RO) over the two drought periods in Table 3. Spatial
anomaly plots by subbasin of P, SWE, ET, and RO for the 1953–1968 and 2000–2014 periods
are shown in Figures 8 and 9.
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Figure 7
Open in figure viewerPowerPoint
Time series of VIC simulations of annual runoff (top), winter runoff (middle), and summer
runoff (bottom) at Lees Ferry (UCRB). The black horizontal lines are the long‐term means, and
red lines result from LOWESS filtering of VIC results.
Table 3. Annual Average Anomalies During the Midcentury Drought D1 (1953–1968) and
Millennium Drought D2 (2000–2014) for CRB, UCRB, and LCRB
P
anomaly

CRB‐
D1

−8.8

P
climatology

163.8

SWE
anomaly

−2.9

SWE
climatology

19.3

ET
anomaly

−6.0

ET
climatology

143.0

RO
anomaly

−2.7

RO
climatology

20.7

T
anomaly

0.0

T
climatology

8.5
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P
anomaly

CRB‐

P
climatology

−11.4

SWE
anomaly

SWE
climatology

−4.8

ET
anomaly

ET
climatology

−8.7

RO
anomaly

RO
climatology

−2.8

T
anomaly

T
climatology

1.0

D2

UCRB‐

−6.1

−2.7

110.8

18.7

−3.7

91.9

−2.4

18.9

0.1

5.6

D1

UCRB‐

−3.2

−4.4

−0.8

−2.6

1.0

D2

LCRB‐

−2.7

−0.2

53.0

0.6

−2.3

51.1

−0.3

1.8

−0.2

D1

LCRB‐

−8.2

−0.4

−7.9

−0.2

D2



Note. Long‐term climatologies are also provided. Results are relative to the 1916–2014 baseline
simulation (Table 2); units are km (except temperature is Celsius). The climatologies are
3

extracted from the baseline simulation. (Table S6 includes the summer and winter anomalies for
UCRB.)

1.0

13.0
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Figure 8
Open in figure viewerPowerPoint
Average annual anomaly plots for each subbasin during the drought period 1953–1968. The
variables in each panel are (a) precipitation, (b) temperature,(c) SWE, (d) ET, and (e) runoff
(panels (c)–(e) are from VIC simulations).

Figure 9
Open in figure viewerPowerPoint
Same as Figure 8 but for 2000–2014 Millennium Drought.
Similar to the long‐term trends discussed in section 3.3, comparison of the annual anomalies of
precipitation, ET, and runoff during both droughts in Table 3 confirms that the UCRB dominates
total basin‐wide runoff production during drought periods as in the long term. In the Millennium
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Drought annual precipitation decreased more in the LCRB, which substantially reduced ET, but
not runoff. This is a very large part of the overall basin‐wide ET loss (−7.9/−8.7 km3), but the
LCRB ET does not make much difference to streamflow because most Lower Basin precipitation
is converted to ET, drought or no drought. Since our primary interest is on the causes of
declining runoff, we again focus on the UCRB.
Table 3 summarizes climate and hydrological differences and similarities between the two
drought periods. In particular, UCRB RO anomalies for the two drought periods are quite similar
(−2.4 versus −2.6 km3; all the numbers are D1 versus D2 in this paragraph), whereas the SWE
decrease is much greater in the Millennium Drought (−2.7 versus −4.4 km3). Although the basin‐
wide annual (negative) precipitation anomaly in 1953–1968 is much less than the Millennium
Drought (−8.8 versus −11.4 km3), this order is reversed in the UCRB (−6.1 versus −3.2 km3),
where most runoff is generated. In the UCRB, the earlier 1953–1968 drought has less average
annual precipitation than the Millennium Drought (104.6 versus 107.5 km3), especially in winter
when precipitation in the UCRB differentially contributes to runoff production, as discussed in
section 3.2. Winter precipitation in the UCRB is 51.5 and 54.5 km3 for 1953–1968 and 2000–
2014, respectively, whereas summer precipitation is nearly identical (53.1 and 53.0 km3; Table
S6). Much higher temperatures (+0.1 versus +1.0 °C), less SWE (−2.7 versus −4.4 km3), and
more winter ET (+0.4 versus +1.8 km3) are indicative of additional key differences between the
two droughts.
Table 3 combined with Figures 8a–8e shows that the 1953–1968 drought mainly resulted from a
spatially widespread and consistent negative precipitation anomaly across most of the UCRB.
Temperatures were within 0.1 °C of the climatological mean. The corresponding ET and runoff
anomalies therefore mostly reflect the precipitation reductions in each subbasin. SWE clearly
decreases uniformly in almost all parts of the UCRB, as does runoff. Note that Figures 8a
and 8c–8e all have similar patterns.
Interpretation of anomalies during the Millennium Drought is more complicated due to spatially
heterogeneous conditions. Pervasive anomalously high temperatures, resulting in part from the
long‐term warming trend, which emerged around the 1970s and exacerbated by drought‐specific
warming, play a substantial role (Figure 9b). In addition, D2 average ET in the UCRB
(Table 3 and Figure 9d), only 0.8 km3 less than the climatological mean (despite drier
conditions), combined with precipitation reductions in the most highly productive subbasins
(Figure 9a) caused large runoff reductions in those key basins. In the UCRB, the western
subbasins experienced positive precipitation anomalies with commensurate increases in ET. The
northeastern subbasins where snow dominates and most of the UCRB runoff originates
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(Figure 3c) experienced negative precipitation anomalies but without commensurate decreases in
ET, which acted to amplify the SWE reductions. Thus, Figures 9c and 9e show substantial
declines in SWE and RO from these northeastern basins along with smaller declines and even
some increases in SWE and RO from the northwestern basins. Unlike the 1950s drought, the
spatial patterns in Figures 9a and9c‐e are highly complex.
Eight basins—four from the highly productive northeast and four from the less productive
northwest—provide additional insights into how spatially heterogenous precipitation, ET, and
SWE combined to produce spatially variable runoff in the Millennium drought. The four most
highly productive sub‐basins (marked with red numbers in Figure 1) contributed more than 83%
of the total −2.6‐km3/yr RO anomaly in the Millennium Drought; their contribution was only
34% of the −2.4‐km3/yr RO anomaly during 1953–1968 (numbers of each subbasin are provided
in the supporting information). Four subbasins on the western side of the UCRB (draining the
Uinta and Central Utah Mountains) had positive annual precipitation anomalies during 2000–
2014 (leading to 0.5‐km3/yr positive RO anomaly), but that positive anomaly was more than
canceled by other runoff‐losing subbasins (−2.4 km3 for the four highly productive northeastern
basins). Compared with 1953–1968, precipitation anomalies were much more uneven in the
Millennium Drought. The relatively evenly distributed positive +1 °C temperature anomalies
lead to more winter ET (+0.8 km3, 3.7% of the annual streamflow) and reduced SWE (−4.8 km3,
23.0% of the annual streamflow), exacerbating the precipitation reductions over the UCRB.
By combining our T‐detrend and P&T‐detrend simulations, we can gain additional insights into
the Millennium Drought when used in a similar fashion to our long‐term trend analysis.
Comparing the two simulations suggests that the temperature anomaly was responsible for
−1.4 km3 of the Millennium Drought runoff loss (total is −2.6 km3), while the precipitation
deficit caused −1.0 km3 of the remaining −1.2 km3 runoff loss. The average runoff in the P&T‐
detrend results is quite close to the long‐term climatology (P&T‐detrend: 18.7 km3, climatology:
18.9 km3, less than 1% difference), suggesting that the model precipitation and temperature
changes are faithfully capturing the drought causes.

4 Interpretation and Discussion
4.1 Long‐Term Trends
The Colorado River is snow‐dominated, although only about 18% of the entire basin area
accumulates enough SWE to produce substantial spring and summer RO (see 1 April SWE
climatology >50 mm as shown in Figure 3c). Basin‐wide 1 April SWE is approximately 20 km3,
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which is close to the annual runoff at Lees Ferry. Li et al. (2017) show that for the UCRB, SWE
accounts for 71% of annual runoff on average. Summer (April–September) RO constitutes
almost ¾ of the total annual RO in both the UCRB and the entire basin. Clearly then, winter
precipitation (and hence spring SWE) is closely linked to annual runoff changes. Although the
overall winter precipitation trend from 1916 to 2014 is not significant over the entire UCRB
(−0.2%, Table 2), uneven spatial distribution causes important winter precipitation decreases in
several of the snow‐dominant most runoff‐productive headwater subbasins. Warming
temperatures over our nearly hundred‐year period of record in the UCRB (annual long‐term ΔT
is 1.8 °C as in Figure 2) induce −1.8 km3 (53%) of the annual runoff losses totaling −3.4 km3.
The remaining −1.6 km3 results from negative winter precipitation anomalies, mostly in the
northeastern subbasins of UCRB (−1.0 km3) and increasing winter ET (−0.6 km3).

4.2 Winter ET and Sublimation
We found that increasing winter ET in both the baseline (4.9 km3) and the T‐detrend (2.9 km3,
Table 2) comes mainly from snow sublimation. In the T‐detrend simulation, the November to
February long‐term change of UCRB sublimation is 2.2 km3 (75.9% of the 2.9‐
km3 ΔETwinter increase) with the remaining 0.7 km3 from increased evaporation in March. A
possible cause of these trends in individual months was our approach using annual rather than
seasonal (e.g., monthly) trend removal. Therefore, we performed another simulation with
temperature detrended on a grid cell by grid cell basis for each month, instead of annually. This
resulted in a considerable decrease in the March ET trend, which apparently was caused
primarily by the increasing annual temperature trend. However, snow sublimation from October
to February still showed increasing trends in this monthly T‐detrend simulation. We were
therefore left to explain the positive trends in snow sublimation over October–February given
neither temperature nor precipitation trends.
We considered other factors that can influence the sublimation process in VIC. We found that the
winter months had positive trends in surface aerodynamic resistance (AR), which leads to
positive trend in surface snow sublimation. The AR trend was traced to the wind forcings in our
VIC input data set, which are based on National Centers for Environmental Prediction /National
Center for Atmospheric Research reanalysis, the record for which starts in 1949. Following
Livneh et al. (2013), absent wind data prior to 1948, the earlier values were set to their monthly
climatological averages. Although this approach did not result in a trend in wind over the 1916–
2014 period, the nonlinear relationship between AR and wind speed results in larger AR values
occurring after 1948 and thus results in the long‐term increasing sublimation trend. While the
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resulting overall RO negative trend associated with this effect was modest (−0.6 km3), we
changed our pre‐1949 wind values by randomly sampling from the later (post‐1948) record. This
resulted in the long‐term UCRB annual RO trend becoming essentially zero in a new P&T
detrend simulation. Livneh et al. (2013) reported that using wind climatology had only small
impacts on their long‐term mean RO, but in the case of the relatively dry CRB, the abrupt change
in wind variability created artificial sublimation that was not negligible.

4.3 Drought Comparisons
Compared to the 1953–1968 drought, the causes of the Millennium Drought are more
complicated. During the 1953–1968 drought, annual precipitation anomalies were negative
across the entire CRB (Figure 8a) and temperature was close to its long‐term mean (Figure 8b).
Subbasin runoff anomalies, as well as SWE and ET anomalies, all responded primarily to the
precipitation deficits. In contrast, the upper and lower parts of CRB behaved much differently
during the Millennium Drought. In the UCRB, both winter and summer precipitation during
2000–2014 are just slightly below their climatologies (54.4 km3/winter compared to
55.8 km3/winter long‐term mean) and 53.0 km3/summer (compared to 55.0 km3/summer long‐
term mean). The UCRB received approximately normal (slightly negative anomalies) winter
precipitation, which was clearly higher than Pwinter during 1953–1968 as noted in section 3.3, but
produced less annual runoff (16.3 km3/yr versus 16.5 km3/yr).
The situation is reversed, however, if the temperature trend is removed. In this case the 1953–
1968 drought becomes worse than the Millennium Drought. In the T‐detrend simulation, the
average annual runoff for the UCRB during 1953–1968 and 2000–2014 were 17.2 and
17.7 km3/yr, respectively (baseline annual runoff climatology is 18.9 km3). Therefore, the
warming temperature accounts for 54% of the annual runoff anomaly during the Millennium
Drought (−1.4 km3/yr of −2.6 km3/yr), which is very close to its 53% contribution to the long‐
term decreasing runoff trend. The other half of the runoff deficit was caused by UCRB's negative
winter precipitation anomalies in the northeastern part of the basin where the highest runoff‐
generating subbasins are. The winter ΔP over 2000–2014 in those four highly productive
subbasins was −2.4 km3/yr, much larger (in absolute value) than ΔPwinter over 1953–1968,
−0.9 km3/yr. Exacerbated by above normal winter temperature in the baseline simulation, the
UCRB winter ET anomaly over 2000–2014 was 1.8 km3/yr and ΔSWE is −4.4 km3/yr (23.7%
less compared to the climatology).
These results demonstrate that warming temperature was a major driver for the UCRB's runoff
shortage over the Millennium drought, in agreement with Udall and Overpeck (2017). In the
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Lower Basin, annual precipitation had very serious negative anomalies across the entire LCRB
as shown in Figure 9a: all subbasins exhibited pronounced negative anomalies. While
temperatures were also higher across the LCRB, there is no need to invoke a temperature forcing
to explain the drought. As noted above, though, these LCRB precipitation anomalies have little
effect on RO.
Using the Millennium Drought anomalies, we can estimate the runoff‐precipitation‐elasticity
relationships as follows: the baseline average annual runoff for the UCRB is 18.9 km3, and the T‐
detrend runoff is 17.7 km3; therefore, the 1.2 km3 runoff decrease apparently is attributable to
precipitation. Over 2000–2014 annual precipitation in the UCRB was 107.5 km3 and the
climatology was 110.8 km3/yr, so ΔP/P is −0.029. The implied elasticity is 2.12 (ΔRO • RO−1 •
ΔP−1 • P = −0.0616/−0.0291), which is in good agreement with Vano et al. (2012).

4.4 Uncertainties
The results and analysis we have presented to this point are based on VIC simulations forced by
the extended H&L data set. The robustness of the conclusions is potentially dependent on both
the forcings and model performance. In order to examine the robustness of our results, we
performed an exploratory uncertainty analysis of both the model forcings and hydrological
model.
First, we compared the H&L forcings to two other widely used gridded climate datasets:
Precipitation Regressions on Independent Slope Method (PRISM; Di Luzio et al., 2008) and
Livneh (Livneh et al., 2013). Over the UCRB, trends in annual precipitation of these three data
sets (H&L, PRISM, and Livneh) have long‐term annual trends ranging from −6% to +2%, and
for winter precipitation from −10% to +6%. As for the temperature, on an annual basis the
positive trend over UCRB ranges from 1.0 °C to 1.4 °C and for winter temperature from 1.0 °C
to 1.6 °C. As noted in the supporting information (Table S7), the H&L temperature trends
generally are larger than for the other two data sets (also see section 2.1; the VIC temperature
trend is not the same as the H&L trend but rather is somewhat larger, approximately 0.4 °C, as it
results from energy budget closure in the model). The relatively large negative precipitation
trend in Livneh is mostly attributable to large annual precipitation early in the record and in
likelihood is traceable to the relatively liberal criterion that data set uses to allow entry of stations
with relatively short record lengths.
Our choice of the H&L data set is based on its relationship with the HCN station data (to which
its decadal variability is controlled; see Hamlet & Lettenmaier, 2005). The HCN data have been
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carefully quality controlled and in this sense arguably are more appropriate for trend‐related
studies than are the other two data sets (or for that matter, other data sets we might have chosen).
We evaluated the H&L long‐term temperature trend over UCRB (1.4 °C increase) in comparison
with the simple average over all HCN stations in the UCRB (also 1.4 °C increase; identical to
two significant figures). On this basis, and given the criteria used in construction of the H&L
data set, we believe that it is most appropriate for our purposes. We do not believe that other
methods that, for instance, might use multiple ensembles and effectively average either inputs to
our outputs from our hydrological model would be appropriate given the objectives of our
analysis.
As for hydrological models, we extracted the Noah‐MP and VIC results from the UCLA Drought
Monitor (Xiao et al., 2016) for model comparison (note that the forcings for the UCLA Drought
Monitor are different than H&L but are common to the two models). Over the entire Upper
Basin and the four most productive subbasins we identified, the long‐term trends in Noah‐MP
and VIC runoff are generally consistent, for instance, for the entire UCRB (VIC: −3.5 km3/yr;
Noah‐MP: −4.3 km3/yr); see also subbasin trends shown in Figure S2. Although different
models would no doubt produce somewhat different results, the fact that VIC and Noah‐MP,
which have essentially no common heritage, produce similar trends gives us some confidence
that our results are reasonable model independent.
This uncertainty analysis improves the confidence in our conclusions. Nonetheless, more work
could be done along these lines. For example, there is substantial uncertainty in the gridded
forcing data sets we used, which are sparse and especially rare at high elevations. More
sophisticated methods could be used to represent the uncertainty in the gridded data sets (aside
from testing sensitivity to different data sets, as we have done). Furthermore, land surface
models, which simulate complex systems, contain approximations and uncertainties that produce
errors that are difficult to represent in analyses such as ours. Thus, given computational
constraints, less than complete understanding of physical processes and limited observation
resolutions, state‐of‐the‐art land surface models will inevitably produce somewhat uncertain
results. We acknowledge these uncertainties, which no doubt will motivate future work. We
nonetheless argue that our results in the larger sense transcend the effects of these uncertainties,
in particular given their robustness with respect to models and model forcing data sets.

5 The 2017 Streamflow Forecast
The Colorado Basin River Forecast Center (CBRFC) produces seasonal (April–July) streamflow
forecasts starting about 1 January with monthly updates for the CRB using its Ensemble
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Streamflow Prediction (ESP) approach (Werner & Yeager, 2013) based on the Sacramento Soil
Moisture Accounting model (Burnash et al., 1973). General characteristics of Sacramento and
VIC simulations, and hence ESP forecasts, are roughly similar (Vano et al., 2012). The CBRFC
forecast utilizes historical meteorological forcings for 1981–2010 to generate an ensemble of
future streamflow series given hydrological conditions (soil moisture and SWE) on the forecast
initiation date (e.g., 1 April), which are taken from a historical model simulation. We analyzed
the forecasts issued on the first day of each month in 2017 from January to June. The official
CRBFC forecast for the UCRB 2017 April–July streamflow (natural flow at Lees Ferry)
decreased dramatically from much above normal on 1 January as the runoff season progressed.
Some media reports attributed these decreases to anomalously warm late winter and spring
conditions and drew parallels between water year 2017 conditions and the long‐term trends
analyzed above, especially in temperature.
We evaluated the causes of the changes in the 2017 forecasts using the same ESP approach as
used by CRBFC but using the VIC rather than the Sacramento model. Because the ESP method
requires near‐real‐time records and meteorological forcings, we used the UCLA/UW Drought
Monitor data set (see Xiao et al., 2016) to perform the retrospective ensemble forecasts.
Figure 10 shows the predicted naturalized streamflow at Lees Ferry for each forecast initialized
on the first day of each month. The red line shows the official forecasts produced by CRBFC,
and the blue line is the average of the ensemble predictions generated using the UCLA/UW
drought monitor data set. The green line shows the streamflow predictions that would have been
made with a perfect precipitation forecast (they come from a VIC simulation with observed 2017
precipitation) but with temperature ensembles taken from observations for 1981–2010.
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Figure 10
Open in figure viewerPowerPoint
April–July 2017 streamflow forecasts at Lees Ferry initialized on the first day of each month
expressed as percentages relative to 1981–2010 climatology. Red line represents the official
forecasts published by CBRFC; blue line represents equivalent VIC reforecasts; green line is
forecast with perfect precipitation forecast and temperature climatology. The horizontal dashed
line is from a forecast with perfect precipitation and temperature.
We performed this experiment to separate the effect of precipitation and temperature on the ESP
results. In interpreting the forecasts, it is important to note that the forecast period is the same
(April–July) for all forecasts, even though for post 1 April forecasts, part of the forecast period
has already occurred, and some of the water literally has already gone under the bridge. It is
clear that both the red and blue curves exhibit peaks around February–March with forecasts
declining later. The CBRFC forecasts are higher than those made with VIC, which most likely is
attributable to a different hydrologic model and different model forcing data sets; however, both
sets of forecasts have the same general patterns. Also, both sets of forecasts are still above
climatology for the last forecast (1 June), due to anomalously high SWE early in the forecast
period. From the green line we can infer that the differences between the perfect precipitation
forecasts initialized at each time and climatology are considerably smaller than the differences
between either of the ESP forecast sets and climatology.
Given the perfect precipitation forecasts, the forecasts vary from 100% to 110% of the mean,
which are close to the true value (observed flow relative to climatology) of 105.3%.
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Anomalously warm temperatures in February and March 2017 (plots are not shown here) caused
some error in the forecasts: the streamflow forecasts initialized on 1 February and 1 March are
both higher than observed because the climatology is cooler, but the differences are modest. In
general, warm temperatures lead to less runoff and vice versa but this appears not to be the
primary explanation for the rapid decrease in the two ESP ensemble means through the winter
and early spring.
Figure 11 shows the monthly time series plots of precipitation, SWE, runoff, and soil moisture
change (P‐ΔSWE‐ET‐RO) for the UCRB for both 2017 and climatology from 1981 to 2010. The
precipitation plot (Figure 11a) shows that the UCRB received anomalously high precipitation in
January and February (with the highest anomaly in January), but the precipitation later in the
forecast period was less than climatology. The direct effect is that in February 2017 there was a
large positive SWE anomaly (Figure 11b), but the anomaly decreased thereafter. This explains
why the ESP forecast peak was in February.

Figure 11
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Open in figure viewerPowerPoint
Monthly time series plots of (a) precipitation, (b) SWE, (c) runoff, and (d) soil moisture change.
The blue line is the 2017 forecast; red line is historical climatology.
The RO time series plot in Figure 11c is more complicated: RO production was anomalously
high in March, April, and June but lower than climatology in May. The question of interest is
where did the snowpack that accumulated in January and February go? From Figure 11b, about
5 km3 of SWE melted in February and March. However, precipitation anomalies were in the
range (negative) 2–4 km3 for each month from March 2017 on. The fact that 2017 ET during the
forecast period was close to climatology (plot not shown) suggests that enhanced early season
snowmelt supplied water to the soil column, but reduced subsequent precipitation hindered
runoff production.
Figure 11d shows the modeled water balance for the soil column (P‐ET‐RO‐ΔSWE). Figure 11d
shows that ΔSMs in March and April are larger than climatology, but not by much. Furthermore,
runoff generation (Figure 11c) is above climatology during that period. However, as the
precipitation deficit persisted into late spring and summer, SM began to decrease substantially.
The RO actually produced was less than the early forecasts (initialized in February and March)
because the ESP ensemble mean effectively corresponds to normal precipitation, which is higher
than actually occurred from late winter on in 2017. In summary, the sharp reduction in forecasts
through late winter and spring appears to be primarily related to negative anomalies in late
winter precipitation, with anomalously warm late winter temperatures having a secondary effect.

6 Summary and Conclusions
Both long‐term (~100 years) trends in streamflow and comparisons of two major drought periods
(1953–1968 and Millennium) point to ongoing changes in the relative control of precipitation
and temperature on the river's runoff. Udall and Overpeck (2017) have argued that a transition is
occurring, which is especially evidenced by the different responses of the 1953–1968 and
ongoing Millennium drought to precipitation and temperature anomalies. We find that while
there is strong evidence for such a transition, the situation is complicated by spatial variations
across the subbasins that contribute most to both long‐term trends and drought variations in the
basin, as well as to seasonal differences in temperature and precipitation trends and anomalies.
Specifically, we conclude the following:
1. Over the UCRB (which produces about 90% of the entire basin's runoff), the long‐term
1916–2014 decreasing trend of annual runoff is −3.4 km3 (or −16.5% over the entire
record). The increasing trend in annual temperature averaged over the basin over the
same period has been 1.8 °C. When the annual temperature trend is removed, the
negative trend in annual runoff becomes −1.6 km3, which suggests that warming caused a
little over half (1.8 km3 or 53%) of the annual runoff trend. Four snow‐dominated
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subbasins in the northeast part of the basin that in combination account for over half of
the UCRB runoff have experienced modest declines in winter precipitation, which
account for a substantial part of the UCRB runoff trend (−1.0 km3) that is not attributable
to warming. The remainder of the runoff loss (−0.6 km3) is mostly associated with
increased winter ET (mainly snow sublimation).
2. Compared to the 1953–1968 drought, which was caused by a basin‐wide precipitation
deficit, the Millennium Drought reflects a strong influence of warmer temperatures. The
UCRB experienced low streamflow (2.6 km3/yr below average, slightly more severe than
the 2.4 km3/yr negative anomaly for 1953–1968) during the Millennium Drought years
(2000–2014 in our analysis). The four subbasins in the northeastern part of the UCRB
with the largest negative long‐term trends are also the major contributors to Millennium
Drought runoff anomalies. The decrease of runoff for the Colorado River near Cameo
was especially prominent—it alone accounts for over half of the 2000–2014 runoff
anomalies. Although subbasins with positive runoff anomalies on the south side of Uinta
Mountains such as the Duchesne and San Rafael Rivers counteract some of the deficit,
UCRB Millennium Drought runoff was well below normal due primarily to deficits in the
northeastern subbasins.
3. During the Millennium Drought years, the UCRB's precipitation was close but slightly
below the long‐term climatology (annual: 107.5 versus 110.8 km3/yr; winter: 54.5 versus
55.8 km3/yr). However, Millennium Drought annual precipitation was higher than the
average for 1953–1968 (104.6 km3/yr). Winter precipitation during the Millennium
Drought was also higher than in the 1953–1968 drought; only summer precipitation was
slightly lower. However, the highly productive subbasins in the northeastern portion of
the UCRB had comparatively large winter precipitation deficits during 2000–2014, which
resulted in 1.0 km3/yr of the UCRB streamflow total reductions (2.6 km3/yr) that were not
attributable to warming. Warming temperatures caused 1.4‐km3/yr runoff losses.
4. By reforecasting the 2017 April–July natural streamflow at Lees Ferry using the same
ESP approach used by CBRFC, we reproduce similar reductions in forecasted runoff to
the CBREFC forecasts through the forecast season in what started as a large positive
forecast anomaly in April–July runoff forecast on 1 January. The April–July forecast
peaked around March 2017 due to abundant SWE in the UCRB induced by high early
winter precipitation. Anomalously high snowmelt increased runoff in March and April.
However, precipitation from March on continued below normal, and the forecast trended
downward in the later months, eventually ending with only modestly above normal
April–July runoffs. Anomalously warm temperatures from late winter on in 2017
aggravated the situation but appear not to be the major cause of the forecast declines,
which rather was relatively dry conditions from midwinter on.
Given the importance of the Colorado River Basin to the rapidly growing U.S. Southwest, others
likely will address the causes of the both the long‐term and recent changes in CRB runoff, and
the future implications of these findings as the 21st century continues to warm. As we noted in
section 4.4, our results and conclusions are tightly linked with the forcing data set and the model
(s) we used. The gridded forcings (for precipitation and temperature, as well as other variables
derived from them) propagate through the hydrologic modeling and in turn our diagnosis of
runoff changes. We opted to use the Hamlet and Lettenmaier (2005) forcing data set because it is
closely linked to the U.S. Hydroclimatic Network (HCN; Easterling et al., 1996), which is based
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on a set of stations with relatively complete long‐term records that have been corrected for
station moves and instrument changes. Nonetheless, the stations included in HCN are
predominantly at low elevations, and various avenues (e.g., assimilation of available surface
and/or satellite observations into a coupled land/atmosphere model) could be pursued to better
represent the role of high‐elevation climatic changes, which may well not have occurred in
concert with changes at lower elevations. We also note in section 4.4 (and explore, via limited
experiments with a second model, Noah‐MP) the possible sensitivity of our results to the form of
the LSM, but much more could be done in this respect. Finally, we note that all of our
experiments are offline; hence, we partition CRB runoff changes into those associated with
warming temperatures and other factors (mostly precipitation changes); however, these
multivariate changes may well be linked in ways that we have not explored. For instance, the
modest changes in precipitation that we examined may be coupled with temperature changes
and/or changes in the atmospheric radiative balance, and such linkages certainly are worth
exploring.
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On the internet
https://www.waterrights.utah.gov/meetinfo/m042005/summary.htm

Water Right Issues in the Upper Colorado River Basin of Utah
Under the "law of the river" Utah is entitled to deplete 1,369,000 acre-feet annually
from sources tributary to the Upper Colorado River. Current estimates show that we
are depleting about 1,007,500 acre-feet. This leaves just over 360,000 acre-feet not
presently being used. However, there are approved water right applications, which, if
developed, could potentially exceed Utah's entitlement.
An evaluation of approved yet undeveloped water right applications indicates that an
additional 385,000 acre-feet of depletion is possible if all water contemplated under
the applications is developed. In addition to the approved yet undeveloped
applications the water right claims for the Ute Tribe and Navajo Nation need to be
considered. Under the Ute Indian Water Compact, as now drafted, the Utes would
add an additional 105,000 acre-feet of depletion from the waters apportioned to the
State of Utah. The water right claims of the Navajo Nation have not been quantified,
but they need to be taken into account in any evaluation of the potential depletions of
water within the Upper Colorado River Basin of Utah. The basis of these rights
(Federal Reserved Rights Doctrine) suggest they will have earlier priority dates than
many of the approved yet undeveloped applications to appropriate water approved by
the State Engineer. The total potential depletion from approved yet undeveloped
water right applications and rights of Native American tribes in Utah's portion of the
basin could significantly exceed 500,000 acre-feet.
Because of economics, environmental constraints, and numerous other factors, not all
of the approved water right applications (projects) will be developed. Nevertheless,
we need to manage the accounting and development of our limited water resources in
a responsible and prudent manner. Before expenditure of large amounts of capital and
development of projects and new sources of water, applicants with junior priority
water rights need to make a determination as to whether or not water will physically
be available if undeveloped senior water rights are finally put to beneficial use.
A large portion of the water represented by the approved yet undeveloped water right
applications in the basin are held by "public agencies". Utah Code Section 73-3-12
defines a public agency to be “a public water supply agency of the State or a political
subdivision of the State”.
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The applicant is normally given 5 years to complete the project and place the water to
beneficial use when a water right application is approved. An applicant can request
an extension of time if the project is not completed at the end of the 5-year period. If
the applicant has exercised “reasonable and due diligence” in working toward
completion of the appropriation of water, the State Engineer may grant the extension
of time request. The statute (73-3-12) indicates the holding of an application by a
public agency to meet the reasonable future requirements of the public is considered
to be “reasonable and due diligence” for the first 50 years. The State Engineer may
grant extension of time beyond 50 years for a public agency if the agency provides
information sufficient to demonstrate the water will be needed to meet the reasonable
future requirements of the public.
Many of the approved yet undeveloped water right applications were approved in the
1950’s and 60’s and are approaching the 50-year time limit. It is the State Engineer’s
interpretation of the law that extensions of time past 50 years for public agencies
required a different standard than those prior to 50 years. Perhaps a clear showing
that there is an immediate need by the public for the water and the agency has a viable
project is a reasonable expectation.
Public water supply agencies face many challenges developing future water
supplies. It takes considerable lead time to do the planning, arrange the financing and
get the necessary permits and approvals. However, if a project is not started and
developed in a reasonable period of time, perhaps others who have filed applications
to appropriate water should be given an opportunity to develop. Several public
agencies, companies, and private individuals have contacted the Division and
expressed interest in obtaining water for proposed projects. Even though we are
currently not using about 360,000 acre-feet annually of the Utah's entitlement, we are
over appropriated on paper. Until this situation is dealt with, new appropriations of
water can not be granted. The current policy allows for the approval of "small"
applications to appropriate water. These can be for the domestic purposes of one
family, irrigation of up to 1.0 acre, and the stockwatering of 10 livestock. With Utah
water law based on the prior appropriation doctrine, if we are unable to reduce the
quantity of water covered by the approved yet undeveloped applications or reduce
their priority date, continued approval of these "small" applications needs to be
examined further.
On April 20 and 21, 2005, four public meetings were held in the Upper Colorado
River drainage to discuss these issues. The meetings were held in Vernal, Price, Loa,
and Moab. The State Engineer sought to inform water users of two main issues: 1) on
paper the waters of the Upper Colorado River Basin of Utah are significantly over
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appropriated; and 2) extension of time requests by a public agency past 50 years might
be required to demonstrate a more immediate need for the water and to identify a
feasible project associated with the development of the water. The State Engineer is
considering developing rules to define the criteria for granting extension of time after
50 years. Comments regarding these and related issues should be submitted to the
Division of Water Rights by June 30, 2005.
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https://www.law.cornell.edu/uscode/text/43/620

1.
2.
3.
4.
5.

LII
U.S. Code
Title 43. PUBLIC LANDS
Chapter 12B. COLORADO RIVER STORAGE PROJECT
Section 620. Upper Colorado River Basin; purpose of
development of water resources; initial units; construction of
Wayne N. Aspinall unit contingent upon certification;
participating projects; Rainbow Bridge National Monument

43 U.S. Code § 620.Upper Colorado River
Basin; purpose of development of water
resources; initial units; construction of
Wayne N. Aspinall unit contingent upon
certification; participating projects; Rainbow
Bridge National Monument



U.S. Code
Notes
prev | next
In order to initiate the comprehensive development of the water resources of the Upper
Colorado River Basin, for the purposes, among others, of regulating the flow of the Colorado
River, storing water for beneficial consumptive use, making it possible for the States of
the Upper Basin to utilize, consistently with the provisions of the Colorado River Compact, the
apportionments made to and among them in the Colorado River Compact and the Upper
Colorado River Basin Compact, respectively, providing for the reclamation of arid and semiarid
land, for the control of floods, and for the generation of hydroelectric power, as an incident of the
foregoing purposes, the Secretary of the Interior is authorized (1) to construct, operate, and
maintain the following initial units of the Colorado River storage project, consisting of dams,
reservoirs, powerplants, transmission facilities and appurtenant works: Wayne N. Aspinall,
Flaming Gorge, Navajo (dam and reservoir only), and Glen Canyon: Provided, That the Wayne
N. Aspinall Dam shall be constructed to a height which will impound not less than nine hundred
and forty thousand acre-feet of water or will create a reservoir of such greater capacity as can be
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obtained by a high waterline located at seven thousand five hundred and twenty feet above mean
sea level, and that construction thereof shall not be undertaken until the Secretary has, on the
basis of further engineering and economic investigations, reexamined the economic justification
of such unit and, accompanied by appropriate documentation in the form of a supplemental
report, has certified to the Congress and to the President that, in his judgment, the benefits of
such unit will exceed its costs; and (2) to construct, operate, and maintain the following
additional reclamation projects (including power-generating and transmission facilities related
thereto), hereinafter referred to as participating projects: Central Utah (initial phase and the
Uintah unit), San Juan-Chama (initial stage), Emery County, Florida, Hammond, La Barge,
Lyman, Navajo Indian, Paonia (including the Minnesota unit, a dam and reservoir on Muddy
Creek just above its confluence with the North Fork of the Gunnison River, and other necessary
works), Animas-La Plata, Dolores, Dallas Creek, West Divide, San Miguel, Seedskadee, SaveryPot Hook, Bostwick Park, Fruitland Mesa, the Navajo-Gallup Water Supply Project, Silt and
Smith Fork: Provided further, That as part of the Glen Canyon Unit the Secretary of the Interior
shall take adequate protective measures to preclude impairment of the Rainbow Bridge National
Monument.
(Apr. 11, 1956, ch. 203, § 1, 70 Stat. 105; Pub. L. 87–483, § 18, June 13, 1962, 76 Stat. 102; Pub.
L. 88–568, § 1, Sept. 2, 1964, 78 Stat. 852; Pub. L. 90–537, title V, § 501(a), Sept. 30, 1968, 82
Stat. 896; Pub. L. 96–375, § 7, Oct. 3, 1980, 94 Stat. 1507; Pub. L. 96–470, title I, § 108(c), Oct.
19, 1980, 94 Stat. 2239; Pub. L. 111–11, title X, § 10401(a), Mar. 30, 2009, 123 Stat. 1371.)
Amendment of Section
For termination of amendment by section 10701(e)(2) of Pub. L. 111–11, see Termination Date
of 2009 Amendment note below.
Codification
The provisions of subsec. (a) of section 501 of Pub. L. 90–537 which amended this section are
only a part of said subsec. (a). The remainder of said subsec. (a) amended section 620a of this
title and enacted provisions set out as notes under this section and section 620k of this title.
Amendments
2009—Pub. L. 111–11, §§ 10401(a), 10701(e)(2), temporarily inserted “the Navajo-Gallup
Water Supply Project,” after “Fruitland Mesa,” in cl. (2). See Termination Date of 2009
Amendment note below.

1980—Pub. L. 96–470 struck out proviso that construction of Uintah unit of Central Utah project
not be undertaken by the Secretary until he has completed a feasibility report on such unit and
submitted it to Congress, along with his certification that, in his judgment, the benefits of such
unit or segment will exceed the cost and that such unit is physically and financially feasible, and
that the Congress has authorized appropriations for construction thereof.
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Pub. L. 96–375 substituted “Wayne N. Aspinall” for “Curecanti”.

1968—Pub. L. 90–537 added Uintah unit to initial phase in Central Utah project, substituted
“Animas-La Plata, Dolores, Dallas Creek, West Divide, San Miguel” for “Pine River Extension”,
and inserted proviso prohibiting construction of Uintah unit of Central Utah project until a
feasibility study is made, a determination is made that its benefits will exceed its costs and an
authorization for appropriations is made by Congress.

1964—Pub. L. 88–568 included Savery-Pot Hook, Bostwick Park, and Fruitland Mesa as
participating projects.

1962—Pub. L. 87–483 included San Juan-Chama (initial stage) and Navajo Indian as
participating projects in cl. (2).
Termination Date of 2009 Amendment
Amendment by Pub. L. 111–11 to be null and void on issuance of a court order terminating a
certain Agreement between New Mexico, the Navajo Nation, and the United States, see section
10701(e)(2) of Pub. L. 111–11, set out as an Agreement note below.
Short Title
Act Apr. 11, 1956, which enacted this chapter, is popularly known as the “Colorado River
Storage Project Act”.
Purpose of 1968 Amendment
Pub. L. 90–537, title V, § 501(a), Sept. 30, 1968, 82 Stat. 896, provided that the amendment of
this section and section 620a of this title by section 501(a) were made in order to provide for the
construction, operation, and maintenance of the Animas-La Plata Federal reclamation project,
Colorado-New Mexico; the Dolores, Dallas Creek, West Divide, and San Miguel Federal
reclamation projects, Colorado; and the Central Utah project (Uintah Unit), Utah, as participating
projects under the Colorado River Storage Project Act, and to provide for the completion of
planning reports on other participating projects.
Pilot Projects To Increase Colorado River System Water To Address Effects of Historic
Drought Conditions
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Pub. L. 113–235, div. D, title II, § 206, Dec. 16, 2014, 128 Stat. 2312, as amended by Pub. L.
115–244, div. A, title II, § 205(a), Sept. 21, 2018, 132 Stat. 2906, provided that:
“(a)IN GENERAL.—
The Secretary of the Interior may fund or participate in pilot projects to increase Colorado River
System water in Lake Mead and the initial units of Colorado River Storage Project reservoirs, as
authorized by the first section of the Act of April 11, 1956 (43 U.S.C. 620), to address the effects
of historic drought conditions.
“(b)ADMINISTRATION.—Pilot projects under this section are authorized to be funded through—
“(1)
grants by the Secretary to public entities that use water from the Colorado River Basin for
municipal purposes for projects that are implemented by 1 or more non-Federal entities; or
“(2)
grants or other appropriate financial agreements to provide additional funds for renewing or
implementing water conservation agreements that are in existence on the date of enactment of
this Act [Dec. 16, 2014].
“(c)LIMITATIONS.—
“(1)
Funds in the Upper Colorado River Basin Fund established by section 5 of the Colorado River
Storage Project Act (43 U.S.C. 620d) and the Lower Colorado River Basin Development Fund
established by section 403 of the Colorado River Basin Project Act (43 U.S.C. 1543) shall not be
used to carry out this section; and
“(2)
the authority to fund these pilot projects through grants shall terminate on September 30, 2022:
Provided, That the Secretary shall not fund pilot projects in the Upper Colorado River
Basin without the participation of the Upper Colorado River Division States, acting through the
Upper Colorado River Commission.
“(d)REPORT AND RECOMMENDATION.—
Not later than September 30, 2018, the Secretary shall submit to the Committees on
Appropriations and Natural Resources of the House of Representatives and the Committees on
Appropriations and Energy and Natural Resources of the Senate a report evaluating the
effectiveness of the pilot projects described in subsection (a) and a recommendation
to Congress whether the activities undertaken by the pilot projects should be continued.”
Effect on Federal Water Law
Pub. L. 111–11, title X, § 10403, Mar. 30, 2009, 123 Stat. 1375, provided that:
“Unless expressly provided in this subtitle [subtitle B (§§ 10301–10704) of title X of Pub. L.
111–11, enacting section 407, former section 615jj, and section 620n–1 of this title, amending
this section, former section 615ss, and section 620o of this title, repealing former section 615jj of
this title, and enacting provisions set out as notes under this section and section 407 of this title],
nothing in this subtitle modifies, conflicts with, preempts, or otherwise affects—
“(1)
the Boulder Canyon Project Act (43 U.S.C. 617 et seq.);
“(2)
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the Boulder Canyon Project Adjustment Act (54 Stat. 774, chapter 643) [43 U.S.C. 618 et seq.];
“(3)
the Act of April 11, 1956 (commonly known as the ‘Colorado River Storage Project Act’) (43
U.S.C. 620 et seq.);
“(4)
the Act of September 30, 1968 (commonly known as the ‘Colorado River Basin Project Act’) (82
Stat. 885) [43 U.S.C. 1501 et seq.];
“(5)
Public Law 87–483 (76 Stat. 96) [former 43 U.S.C. 615ii et seq.];
“(6)
the Treaty between the United States of America and Mexico respecting utilization of waters of
the Colorado and Tijuana Rivers and of the Rio Grande, signed at Washington February 3,
1944 (59 Stat. 1219);
“(7)
the Colorado River Compact of 1922, as approved by the Presidential Proclamation of June 25,
1929 (46 Stat. 3000);
“(8)
the Compact;
“(9)
the Act of April 6, 1949 (63 Stat. 31, chapter 48);
“(10)
the Jicarilla Apache Tribe Water Rights Settlement Act (106 Stat. 2237); or
“(11)
section 205 of the Energy and Water Development Appropriations Act, 2005 (118 Stat. 2949).”
[Section 10403 Pub. L. 111–11, set out above, to be null and void on issuance of a court order
terminating a certain Agreement between New Mexico, the Navajo Nation, and the United
States, see section 10701(e)(2) of Pub. L. 111–11, set out as an Agreement note below.]

[For definition of Compact, see section 10302 of Pub. L. 111–11, set out as a Definitions note
under section 407 of this title.]
Agreement
Pub. L. 111–11, title X, § 10701, Mar. 30, 2009, 123 Stat. 1396, as amended by Pub. L. 114–57,
§ 2(e), Sept. 30, 2015, 129 Stat. 528, provided that:
“(a)AGREEMENT APPROVAL.—
“(1)APPROVAL BY CONGRESS.—
Except to the extent that any provision of the Agreement conflicts with this subtitle [subtitle B
(§§ 10301–10704) of title X of Pub. L. 111–11, see Effect on Federal Water Law note
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above], Congress approves, ratifies, and confirms the Agreement (including any amendments to
the Agreement that are executed to make the Agreement consistent with this subtitle).
“(2)EXECUTION BY SECRETARY.—The Secretary shall enter into the Agreement to the extent
that the Agreement does not conflict with this subtitle, including—
“(A)
any exhibits to the Agreement requiring the signature of the Secretary; and
“(B)
any amendments to the Agreement necessary to make the Agreement consistent with this
subtitle.
“(3)AUTHORITY OF SECRETARY.—
The Secretary may carry out any action that the Secretary determines is necessary or appropriate
to implement the Agreement, the Contract, and this section.
“(4)ADMINISTRATION OF NAVAJO RESERVOIR RELEASES.—
The State of New Mexico may administer water that has been released from storage in Navajo
Reservoir in accordance with subparagraph 9.1 of the Agreement.
“(b)WATER AVAILABLE UNDER CONTRACT.—
“(1)QUANTITIES OF WATER AVAILABLE.—
“(A)In general.—
Water shall be made available annually under the Contract for projects in the State of New
Mexico supplied from the Navajo Reservoir and the San Juan River (including tributaries of the
River) under New Mexico State Engineer File Numbers 2849, 2883, and 3215 in the quantities
described in subparagraph (B).
“(B)Water quantities.—
The quantities of water referred to in subparagraph (A) are as follows:

Diversion (acre-feet/year)

Depletion (acre-feet/year)

Navajo Indian Irrigation Project

508,000

270,000

Navajo-Gallup Water Supply Project

22,650

20,780

Animas-La Plata Project

4,680

2,340

Total

535,330

293,120

“(C)Maximum quantity.—
A diversion of water to the Nation under the Contract for a project described in subparagraph (B)
shall not exceed the quantity of water necessary to supply the amount of depletion for the
project.
“(D)Terms, conditions, and limitations.—
The diversion and use of water under the Contract shall be subject to and consistent with the
terms, conditions, and limitations of the Agreement, this subtitle, and any other applicable law.
“(2)AMENDMENTS TO CONTRACT.—The Secretary, with the consent of the Nation, may amend
the Contract if the Secretary determines that the amendment is—
“(A)
consistent with the Agreement; and
“(B)
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in the interest of conserving water or facilitating beneficial use by the Nation or a subcontractor
of the Nation.
“(3)RIGHTS OF THE NATION.—The Nation may, under the Contract—
“(A)use tail water, wastewater, and return flows attributable to a use of the water by the Nation
or a subcontractor of the Nation if—
“(i)
the depletion of water does not exceed the quantities described in paragraph (1); and
“(ii)
the use of tail water, wastewater, or return flows is consistent with the terms, conditions, and
limitations of the Agreement, and any other applicable law; and
“(B)change a point of diversion, change a purpose or place of use, and transfer a right for
depletion under this subtitle (except for a point of diversion, purpose or place of use, or right for
depletion for use in the State of Arizona under section 10603(b)(2)(D) [123 Stat. 1383]), to
another use, purpose, place, or depletion in the State of New Mexico to meet a water resource or
economic need of the Nation if—
“(i)
the change or transfer is subject to and consistent with the terms of the Agreement, the Partial
Final Decree described in paragraph 3.0 of the Agreement, the Contract, and any other applicable
law; and
“(ii)
a change or transfer of water use by the Nation does not alter any obligation of the United States,
the Nation, or another party to pay or repay project construction, operation, maintenance, or
replacement costs under this subtitle and the Contract.
“(c)SUBCONTRACTS.—
“(1)IN GENERAL.—
“(A)Subcontracts between nation and third parties.—
The Nation may enter into subcontracts for the delivery of Project water under the Contract to
third parties for any beneficial use in the State of New Mexico (on or off land held by the United
States in trust for the Nation or a member of the Nation or land held in fee by the Nation).
“(B)Approval required.—
A subcontract entered into under subparagraph (A) shall not be effective until approved by the
Secretary in accordance with this subsection and the Contract.
“(C)Submittal.—
The Nation shall submit to the Secretary for approval or disapproval any subcontract entered into
under this subsection.
“(D)Deadline.—The Secretary shall approve or disapprove a subcontract submitted to the
Secretary under subparagraph (C) not later than the later of—
“(i)
the date that is 180 days after the date on which the subcontract is submitted to the Secretary; and
“(ii)the date that is 60 days after the date on which a subcontractor complies with—
“(I)
section 102(2)(C) of the National Environmental Policy Act of 1969 (42 U.S.C. 4332(2)(C)); and
“(II)
any other requirement of Federal law.
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“(E)Enforcement.—
A party to a subcontract may enforce the deadline described in subparagraph (D) under section
1361 of title 28, United States Code.
“(F)Compliance with other law.—
A subcontract described in subparagraph (A) shall comply with the Agreement, the Partial Final
Decree described in paragraph 3.0 of the Agreement, and any other applicable law.
“(G)No liability.—
The Secretary shall not be liable to any party, including the Nation, for any term of, or any loss
or other detriment resulting from, a lease, contract, or other agreement entered into pursuant to
this subsection.
“(2)ALIENATION.—
“(A)Permanent alienation.—
The Nation shall not permanently alienate any right granted to the Nation under the Contract.
“(B)Maximum term.—
The term of any water use subcontract (including a renewal) under this subsection shall be not
more than 99 years.
“(3)NONINTERCOURSE ACT COMPLIANCE.—This subsection—
“(A)
provides congressional authorization for the subcontracting rights of the Nation; and
“(B)
is deemed to fulfill any requirement that may be imposed by section 2116 of the Revised Statutes
(25 U.S.C. 177).
“(4)FORFEITURE.—
The nonuse of the water supply secured by a subcontractor of the Nation under this subsection
shall not result in forfeiture, abandonment, relinquishment, or other loss of any part of a right
decreed to the Nation under the Contract or this section.
“(5)NO PER CAPITA PAYMENTS.—
No part of the revenue from a water use subcontract under this subsection shall be distributed to
any member of the Nation on a per capita basis.
“(d)WATER LEASES NOT REQUIRING SUBCONTRACTS.—
“(1)AUTHORITY OF NATION.—
“(A)In general.—The Nation may lease, contract, or otherwise transfer to another party or to
another purpose or place of use in the State of New Mexico (on or off land that is held by the
United States in trust for the Nation or a member of the Nation or held in fee by the Nation) a
water right that—
“(i)
is decreed to the Nation under the Agreement; and
“(ii)
is not subject to the Contract.
“(B)Compliance with other law.—
In carrying out an action under this subsection, the Nation shall comply with the Agreement, the
Partial Final Decree described in paragraph 3.0 of the Agreement, the Supplemental Partial Final
Decree described in paragraph 4.0 of the Agreement, and any other applicable law.
“(2)ALIENATION; MAXIMUM TERM.—
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“(A)Alienation.—
The Nation shall not permanently alienate any right granted to the Nation under the Agreement.
“(B)Maximum term.—
The term of any water use lease, contract, or other arrangement (including a renewal) under this
subsection shall be not more than 99 years.
“(3)NO LIABILITY.—
The Secretary shall not be liable to any party, including the Nation, for any term of, or any loss
or other detriment resulting from, a lease, contract, or other agreement entered into pursuant to
this subsection.
“(4)NONINTERCOURSE ACT COMPLIANCE.—This subsection—
“(A)
provides congressional authorization for the lease, contracting, and transfer of any water right
described in paragraph (1)(A); and
“(B)
is deemed to fulfill any requirement that may be imposed by the provisions of section 2116 of
the Revised Statutes (25 U.S.C. 177).
“(5)FORFEITURE.—
The nonuse of a water right of the Nation by a lessee or contractor to the Nation under this
subsection shall not result in forfeiture, abandonment, relinquishment, or other loss of any part of
a right decreed to the Nation under the Contract or this section.
“(e)NULLIFICATION.—
“(1)DEADLINES.—
“(A)In general.—In carrying out this section, the following deadlines apply with respect to
implementation of the Agreement:
“(i)Agreement.—
Not later than December 31, 2010, the Secretary shall execute the Agreement.
“(ii)Contract.—
Not later than December 31, 2010, the Secretary and the Nation shall execute the Contract.
“(iii)Partial final decree.—
Not later than December 31, 2013, the court in the stream adjudication shall have entered the
Partial Final Decree described in paragraph 3.0 of the Agreement.
“(iv)Fruitland-cambridge irrigation project.—
Not later than December 31, 2016, the rehabilitation construction of the Fruitland-Cambridge
Irrigation Project authorized under section 10607(a)(1) [123 Stat. 1394] shall be completed.
“(v)Supplemental partial final decree.—
Not later than December 31, 2016, the court in the stream adjudication shall enter the
Supplemental Partial Final Decree described in subparagraph 4.0 of the Agreement.
“(vi)Hogback-cudei irrigation project.—
Not later than December 31, 2019, the rehabilitation construction of the Hogback-Cudei
Irrigation Project authorized under section 10607(a)(2) [123 Stat. 1394] shall be completed.
“(vii)Trust fund.—
Not later than December 31, 2019, the United States shall make all deposits into the Trust Fund
under section 10702 [123 Stat. 1402].
“(viii)Conjunctive wells.—
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Not later than December 31, 2019, the funds authorized to be appropriated under section
10609(b)(1) [123 Stat. 1395] for the conjunctive use wells authorized under section 10606(b)
[123 Stat. 1393] should be appropriated.
“(ix)Navajo-gallup water supply project.—
Not later than December 31, 2024, the construction of all Project facilities shall be completed.
“(B)Extension.—
A deadline described in subparagraph (A) may be extended if the Nation, the United States
(acting through the Secretary), and the State of New Mexico (acting through the New Mexico
Interstate Stream Commission) agree that an extension is reasonably necessary.
“(2)REVOCABILITY OF AGREEMENT, CONTRACT AND AUTHORIZATIONS.—
“(A)Petition.—
If the Nation determines that a deadline described in paragraph (1)(A) is not substantially met,
the Nation may submit to the court in the stream adjudication a petition to enter an order
terminating the Agreement.
“(B)Termination.—On issuance of an order to terminate the Agreement under subparagraph
(A)—
“(i)
the Trust Fund shall be terminated;
“(ii)
the balance of the Trust Fund shall be deposited in the general fund of the Treasury;
“(iii)
the authorizations for construction and rehabilitation of water projects under this subtitle shall be
revoked and any Federal activity related to that construction and rehabilitation shall be
suspended; and
“(iv)
this part and parts I and III [parts IV (§§ 10701–10704), I (§§ 10401–10403), and III (§§ 10601–
10609) of subtitle B of title X of Pub. L. 111–11, enacting former section 615jj and section
620n–1 of this title, amending this section, former section 615ss, and section 620o of this title,
repealing former section 615jj of this title, and enacting provisions set out as notes under this
section] shall be null and void.
“(3)CONDITIONS NOT CAUSING NULLIFICATION OF SETTLEMENT.—
“(A)In general.—
If a condition described in subparagraph (B) occurs, the Agreement shall not be nullified or
terminated.
“(B)Conditions.—The conditions referred to in subparagraph (A) are as follows:
“(i)
A lack of right to divert at the capacities of conjunctive use wells constructed or rehabilitated
under section 10606 [123 Stat. 1392].
“(ii)A failure—
“(I)
to determine or resolve an accounting of the use of water under this subtitle in the State of
Arizona;
“(II)
to obtain a necessary water right for the consumptive use of water in Arizona;
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“(III)
to contract for the delivery of water for use in Arizona; or
“(IV)
to construct and operate a lateral facility to deliver water to a community of the Nation in
Arizona, under the Project.
“(f)EFFECT ON RIGHTS OF INDIAN TRIBES.—
“(1)IN GENERAL.—
Except as provided in paragraph (2), nothing in the Agreement, the Contract, or this section
quantifies or adversely affects the land and water rights, or claims or entitlements to water, of
any Indian tribe or community other than the rights, claims, or entitlements of the Nation in, to,
and from the San Juan River Basin in the State of New Mexico.
“(2)EXCEPTION.—
The right of the Nation to use water under water rights the Nation has in other river basins in the
State of New Mexico shall be forborne to the extent that the Nation supplies the uses for which
the water rights exist by diversions of water from the San Juan River Basin under the Project
consistent with subparagraph 9.13 of the Agreement.”
[For definitions of terms used in section 10701 of Pub. L. 111–11, set out above, see section
10302 of Pub. L. 111–11, set out as a note under section 407 of this title.]
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The water question: The staggering
problem of determining water rights
By Amy Joi O'Donoghue@Amyjoi16 Dec 15, 2014, 12:00am MST

SALT LAKE CITY — Each file is marked by a jumble of numbers that mean
little to the untrained eye.
They are numbers like 57-3743 or 57-8672, written on 160,000 separate files
kept in a nondescript room of a state agency's offices in Salt Lake City.
Some of the numbers tell stories that began as far back as Utah's statehood
and may have made millions for their owners. They may have kept a family
farming for generations, or today, they may mean the difference between a
city continuing to grow or closing the gates on more development.
The numbers represent water rights — and the files hold paperwork
describing their location, the volume of water and the name of the owner on
record.
Many of the files are outdated, which means there could be a big difference
between what is in the file — paper water — and the actual water that exists
or is available — wet water.
Utah officials say the problem is staggering.
"We are growing so much as a state and there is so much demand for water,
it is critical we know where these existing uses are and protect them," said
Mike Styler, executive director of the Utah Department of Natural Resources.
"And there is really no new water to be had."
One of the divisions in Styler's department is in a long, tedious process of
verifying these water rights and making a formal determination about the
volume of water and whether it is being put to "beneficial" use.
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Of the 15 major watershed areas in Utah, just two of them have been
researched and adjudicated, which means that the investigation and
documentation work was carried out and a judge then issued a decree.
Those areas, the Weber and the Sevier rivers, were started in 1911. The state
engineer's office finished them in the 1920s and 1930s, and the decrees were
issued in the late 1930s.
The office is nearing completion on the Bear and Virgin river areas, but Styler
said given his current staffing levels, it would take 150 years just to get the
Utah and Salt Lake county areas completed.
"Obviously, that's not acceptable," he said, adding that the rights, once
verified, will help tell the story of the water that exists in the nation's second
driest state.
Why should Utahns care? Because the nature of water rights is that there are
far more rights than the water that actually exists, so the task is to determine
what is real and what is not.
"Your paper water right may look very big and supply every thing you are
asking, but the wet water, in reality, can be very different," Kent Jones, the
state engineer over water rights, said.
The Colorado River, for example, holds 1.4 million acre-feet of water for Utah
to put to use. There are applications approved for more than 2 million acrefeet, and about one half of that is currently in use. Jones said the imbalance
has yet to be a problem because the water has not been developed — but the
struggle will come with time, and those holding "junior" rights will go wanting.
Utah's population is projected to double by 2050, bringing with it the promise
of costly conflict if water issues are not resolved.
"The ultimate goal is to bring some clarity to our water budget," said Chris
York, an adjudication specialist with the Utah Division of Water Rights.
"Water is the most precious resource we have. To have any doubt over how it
is being used or where it is being used — I can't think of anything more critical
to the future of our state."
A storied history
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Many of these rights are as old as Utah. They have been hard-fought in a
court of law, handed down from parent to child, secured via handshake,
bought, gambled away or even taken at gunpoint in the early days.
In arid Utah, owning a water right is a way to own one little corner of the world
and perhaps the difference of having land to make a living or land left
untamed.
The rights vary as to volume. One right could mean thousands upon
thousands of acre-feet of water that is sought after for the purpose of
development. Or, that right could only be good for water that flows for 12 days
once every 12 to 20 years.
Since Mormon pioneers first settled in the Salt Lake Valley and began
diverting water from City Creek for crops, people have lain official and not so
official claims to water in Utah.
One of the earliest decisions of the territorial Legislature, in fact, was to adopt
a law that governed the appropriation of water — a doctrine reaffirmed in 1903
that continues to hold true today.
Both York and Josh Zimmerman, another state adjudication specialist, are
water detectives of sorts, sluicing through subdivisions, vacant lots or rows of
crops to verify what they have on paper against the reality of what's
happening on the ground.
"We try to get an idea of what we might run into, but every water right is a bit
different, with its own idiosyncracies and its own details," Zimmerman said.
The sleuths
On a chilly November morning, the pair work the Vineyard area of Utah
County. They stop their truck in front of a home with an address that indicates
that, at some point, a well was there.
They use sophisticated mapping technology that they pull up on a tablet
displaying a particular water body's points of diversion highlighted with a
circle. The truck is littered with paper files, and they thumb through those, too.
At this location, the file shows it was a well that was drilled in 1917 and it once
served 20 acres. It's likely that the well is now in the backyard of a home built
in the early 1990s.
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"We've seen a lot of change in the Orem area in the last 30 to 50 years," York
said.
A well that once supplied water for fields is now part of this subdivision. Just
as decades have transformed how the land is used, time has also delivered
uncertainty over the water right, including how, where and if the water is being
used.
"We just work on these as we get funding from the Legislature," said Boyd
Clayton, the deputy state water engineer, describing the detailed adjudication
process. "In the meantime, the problem continues to get more complicated as
the land divides and people change."
York and Zimmerman are working an area of the Utah Lake/Jordan River
drainage that is about 36 square miles with a goal to get the adjudications
done within a three-year window.
Earlier this fall, Styler briefed Gov. Gary Herbert on the issue, noting that the
work in the entire area could get done in a decade with about $14 million in
additional funding per year.
"But we know we are never going to get $14 million a year every year for 10
years and we are not going to get two to three times the staffing," he said.
"Nobody expects that."
Herbert said, however, that he has made the effort a priority, given the critical
nature of the work in the water resources arena.
In his budget recommendations released last week, Herbert said he wants an
extra $438,000 to accelerate the process in Salt Lake and Utah counties.
"People are fighting over water; that is the reason for the adjudication money.
We are putting in what we think is available moneys," Herbert said. "This will
be a step in the right direction, and if it makes a dent in the problem, that will
be good. If we don't make a big enough dent, we will evaluate next year."
Styler said the inventory will ultimately safeguard users.
"Adjudication is an effort to protect all of the current water rights that are in
beneficial use," Styler said. "What it does is it enumerates them and defines
all the water rights that are being used. It is important to have that kind of
base line so that everyone who is using water is protected."
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Styler said the work done thus far in the Utah Lake/Jordan River drainage
revealed one area in which 70 percent of the rights on file were no longer in
use.
"It shows in a metropolitan area how out of date those water rights can be."
Jones, the state engineer, said it's been a struggle to educate the public and
lawmakers about the critical nature of the work. Water rights is an intimidating,
but important topic, he said.
"Until people realize how important it is to identify the amounts of water we
have available for use in the state, I don't see us getting that kind of funding."
Groundwater mining
In Utah, the state's groundwater is managed like surface water — a
management approach not necessarily adopted by other states.
An unprecedented drought in California has led to overpumping of
groundwater, causing the ground to sink by as much as 1 foot in some places
and leading to a law passed earlier this year in which the state is overseeing
groundwater resources for the first time.
Active groundwater management plans exist in Utah due to overpumping, and
some basins are closed altogether to any new appropriations.
The Salt Lake Valley, for example, is overappropriated by about four times as
much as what is annually replenished through runoff and precipitation.
"We are way over-allocated, so the Salt Lake groundwater basin has been
shut down for years," Clayton said.
The water is not being developed and there has been no ground subsidence
or sinking yet, added Jones, but he cautioned, "The potential is ugly."
The field work that York and Zimmerman are doing — another management
tool for water resources — goes into a book. This "proposed determination" is
then made available for public review for 90 days before it goes to a judge.
During that time period, a water right holder may object to the determination if
it decreases the volume of water associated with the right or recommends
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disallowing the right altogether because the water is no longer being put to
beneficial use.
If there is disagreement over a particular water right, it goes to court.
"We put a lot of value in determining if these rights exist or don't exist,"
Zimmerman said. "It is why it requires the sleuthing that we do in the field to
determine what is actually happening."
About 550 of these cases are tied up in the court system, and some "books"
that have been waiting 30 years for an official decree, so Zimmerman said the
goal is to arrive at the most accurate assessment possible.
Jones said there have been discussions about streamlining the process —
and a newly formed committee is studying ways to do just that — but nothing
is ever simple, or quick, when it comes to water.
"We are struggling with this right now and realize there needs to be a change
and we need to be able to do this more quickly than we have been doing, but
everybody is waving their due process flag and saying don't take away my
rights. It has to be fair," Jones said. "And that takes time."
The work is exacting because the implications are often far-reaching. They
have been a source of development controversy in Albion Basin and are
central to a planned nuclear power plant in Utah.
Those who hold the water know they have an obligation to put it to good use
or risk losing it based on Utah law.
So, when a couple of government workers show up and start asking questions
of a property owner, it can be unsettling for some, York said.
"We have the right of trespass," Jones stressed, meaning the office does not
need permission to enter property, "but we also have the right to get shot."
More often than not, the field work is an interesting exchange that unravels
time and shows the interplay of water with people — an interaction that can
stretch into decades or even a century or more.
York said some people find out that the well on their property helped their
great-great grandfather grow corn and they want a copy of the paperwork for
a family history.
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In other encounters, it is the state workers who learn the intricacies of the
water use.
"Some people may not know what's on their property," Zimmerman said,
adding that's not the case when it comes to more rural users.
"You will find water rights that have been in the same family since 1870 and
you see a different side to how people value their water and want to protect it,"
Zimmerman said.
"They are more than happy to show us what the water has done over the
years. They'll walk the ditch with you and show you the pump system. We
show up, knock on the door and try to find out in a couple of hours what they
have been farming with for generations."
Email: amyjoi@deseretnews.com
Twitter: amyjoi16

6504

WASHINGTON COUNTY WATER
CONSERVANCY DISTRICT
PETITION FOR
CLASSIFICATION OF THE
NAVAJO/KAYENTA
AND UPPER ASH CREEK
AQUIFERS

Final Report
July 2005

6504

WASHINGTON COUNTY
WATER CONSERVANCY DISTRICT
PETITION FOR CLASSIFICATION OF THE
NAVAJO/KAYENTA AND UPPER ASH CREEK AQUIFERS

Project Engineer

Prepared by:
HANSEN, ALLEN & LUCE, INC.
Consulting Engineers
6771 South 900 East
Midvale, Utah 84047
(801) 566-5599

Final Report
July 2005

6504

TABLE OF CONTENTS
PAGE
TABLE OF CONTENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i
LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ii
LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ii
CHAPTER I - INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I-1
CHAPTER II - DESCRIPTION OF PETITION AREA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II-1
CHAPTER III - GEO-HYDROLOGIC DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-1
UPPER ASH CREEK AQUIFER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-1
Geologic Formations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-3
Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-4
NAVAJO/KAYENTA AQUIFER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-4
Geologic Formations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-6
Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-7
GEOLOGY OF SUBAREAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-9
Anderson Junction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-9
Dameron Valley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-9
Diamond Valley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-9
Gunlock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-10
Sand Mountain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-10
Veyo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-10
Winchester Hills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III-10
CHAPTER IV - GROUND WATER FLOW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IV-1
GENERAL CONSIDERATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IV-1
UPPER ASH CREEK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IV-1
NAVAJO/KAYENTA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IV-2
CHAPTER V - GROUND WATER QUALITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
USGS DATA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
UTAH DIVISION OF DRINKING WATER DATA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ANALYSIS OF DATA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

V-1
V-1
V-1
V-1

CHAPTER VI - CURRENT BENEFICIAL USE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VI-1
CHAPTER VII - POTENTIAL CONTAMINATION SOURCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
MISCELLANEOUS PCSs IDENTIFIED IN DWSP PLANS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ABANDONED MINES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
INJECTION WELLS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CEMETERIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
UNDERGROUND STORAGE TANKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CERCLA SITES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
i

VII-1
VII-1
VII-1
VII-1
VII-2
VII-2
VII-2

6504

TABLE OF CONTENTS (Continued)
PAGE
TOXIC RELEASE INVENTORY SITES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
URBAN AREAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
MAJOR TRANSPORTATION ROUTES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SEPTIC SYSTEMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

VII-3
VII-3
VII-3
VII-3

CHAPTER VIII - PROPOSED CLASSIFICATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VIII-1
REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R-1
APPENDIX A - FIGURES (see LIST OF FIGURES)
APPENDIX B - TABLES (see LIST OF TABLES)
LIST OF FIGURES
NO.

TITLE

PAGE / APPENDIX

III-1
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11

Generalized Cross Section of the Upper Ash Creek Aquifer . . . . . . . . . . . . . . . . . . . III-2
Aquifer Boundaries and Subareas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . APPENDIX A
Geologic Cross-Sections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . APPENDIX A
Groundwater Contours . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . APPENDIX A
Recharge Areas for the Navajo Aquifer . . . . . . . . . . . . . . . . . . . . . . . . . . . APPENDIX A
Wells and Springs with Water Quality Data . . . . . . . . . . . . . . . . . . . . . . . . . APPENDIX A
Water Quality Data - Total Dissolved Solids . . . . . . . . . . . . . . . . . . . . . . . . . APPENDIX A
Beneficial Water Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . APPENDIX A
Potential Contamination Sources - Cemeteries, Mines, & Miscellaneous . APPENDIX A
Potential Contamination Sources - CERCLA, TRI, UST, & LUST Sites . . . . . . . . APPENDIX A
Potential Contamination Sources - Urban Areas and Major Roads . . . . . . APPENDIX A
Proposed Classification Zones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . APPENDIX A
LIST OF TABLES

NO.

TITLE

PAGE / APPENDIX

III-1
III-2
IV-1
IV-2
VII-1
VII-2
B1
B2
B3

GEOLOGIC FORMATION DESCRIPTIONS IN UPPER ASH CREEK AREA . . . . . . . . . . . . . . III-3
GEOLOGIC FORMATION DESCRIPTIONS IN VIRGIN RIVER BASIN AREA . . . . . . . . . . . . . III-6
ESTIMATED UPPER ASH CREEK GROUNDWATER BUDGET . . . . . . . . . . . . . . . . . . . . . . . . IV-2
ESTIMATED NAVAJO/KAYENTA GROUNDWATER BUDGET . . . . . . . . . . . . . . . . . . . . . . . . IV-3
CERCLA SITES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VII-2
SEPTIC SYSTEM USE PROJECTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VII-4
GROUNDWATER QUALITY OF USGS WELLS . . . . . . . . . . . . . . . . . . . . . . . . . . . . APPENDIX B
PUBLIC DRINKING WATER SUPPLIES - WATER QUALITY EXCEEDANCES . . . . . . . . APPENDIX B
UNDERGROUND STORAGE TANK DATA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . APPENDIX B

ii

6504

CHAPTER I
INTRODUCTION
Aquifer Classification provides a common water quality goal for an entire aquifer or parts of an
aquifer. Aquifer Classification provides a foundation for local legislative decisions affecting the
aquifer. It can also unify protection standards used for the aquifer. However, Aquifer
Classification is not considered a regulation and, therefore, does not restrict land or water use.
The following examples defining groundwater classification are provided in the “Aquifer
Classification Guidance” document produced by the Division of Water Quality, April 7, 1998.
“Ground water Classification is:
1. In the absence of other more site specific data, a predetermined basis of
establishing protection levels and best available control technology in the
issuance of ground water discharge permits by the Division of Water Quality
(DWQ).
2. A common ground water quality management objective to be used as a
land use management tool by respective local agencies.
3. A consolidation of knowledge about a given hydrologic setting from a
number of scientific technical sources.
4. A formal administrative prioritization of the ground water resource.
Ground water Classification is not:
1. A mandatory requirement to take specific action by a local government
including application of any land use zoning restrictions.
2. An obligation by local government to do technical assessments, monitoring
or ongoing financial investments.
3. A restriction on existing land use or future land use not already allowed or
prohibited by State law.
4. An assumption of the State responsibility to enforce or enact county or local
ordinances on waste management practices.”
By classifying the Navajo/Kayenta and Upper Ash Creek aquifers, Washington County Water
Conservancy District hopes to develop an additional tool to provide reasonable protection of
the groundwater used by District and other water suppliers in the study area.
This petition to classify portions of the Navajo/Kayenta and Upper Ash Creek aquifers in
Washington County, Utah was prepared on behalf of Washington County Water Conservancy
District (WCWCD) for consideration by the Utah Water Quality Board in conformance with
“Administrative Rules for Ground Water Protection, R317-6-5 (Ground Water Classification for
Aquifers), March 20, 1995".

I-1
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CHAPTER II
DESCRIPTION OF PETITION AREA
The aquifers proposed for classification are located in Washington County and a small portion
of Iron County, Utah. Washington County is one of the most rapidly growing areas in the United
States. Its temperate climate and picturesque surroundings make it a desirable place to live.
Projections indicate that by the year 2040 the County population may increase from the current
100,000 people to more than 200,000. Currently many of the public water systems in this area
rely on the Navajo/Kayenta and upper Ash Creek aquifers for culinary water supplies.
The boundaries of the petition areas are shown in Figure A1. The basis for the boundary
delineation is described in the following sections. The petition area includes the Upper Ash
Creek aquifer, exposed outcrops of the Navajo and Kayenta formations, and what has been
defined in this report as the Extended Zone of the Navajo/Kayenta aquifer. The Extended
Aquifer Zone is the developable area (slope <30%) north of the exposed Navajo formation
where the buried Navajo/Kayenta aquifer is estimated to remain unconfined. Based on US
Geological Survey (USGS) Technical Publication No. 116 (Heilweil, et al., 2000), this buried,
unconfined area was estimated to include the area within 4 miles of the northern boundary of
the exposed Navajo Formation in the Dameron Valley area. While the Navajo and Kayenta
formations generally dip to the north, these formations are shallow enough in the Extended
Aquifer Zone that infiltration of surface water may reach the Navajo Aquifer. Similar conditions
exist east of the exposed Navajo Formation and west of the Hurricane Fault from Hurricane to
Pintura. This area is also included in the Extended Aquifer Zone.
The Upper Ash Creek aquifer is located in New Harmony Valley and is bounded by a
topographic divide on the west, the hurricane fault on the east, and a groundwater divide
located approximately 2 miles north of Kanarraville.

II-1
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CHAPTER III
GEO-HYDROLOGIC DESCRIPTION
A current and comprehensive source of geo-hydrologic information for the Navajo/Kayenta and
the Upper Ash creek aquifers is the USGS publication completed in 2000, titled “Geohydrology
and Numerical Simulation of Ground-water Flow in the Central Virgin River Basin of Iron and
Washington Counties, Utah”, Technical Publication No. 116 (Heilweil, et al., 2000). Much of the
geo-hydrologic information included in this petition was obtained from this technical
publication. The other key source of geo-hydrologic information for this report is a July 1998
study by Hansen Allen & Luce, Inc. for Washington County Water Conservancy District and
cooperating agencies entitled, “Determination of Recommended Septic System Densities for
Groundwater Quality Protection”.
UPPER ASH CREEK AQUIFER
The Upper Ash Creek aquifer consists of a basin fill aquifer overlying an alluvial fan aquifer and
a monzonite bedrock aquifer (see Figure III-1). The approximate area of the basin recharging
these aquifers is about 100 square miles. The following description of this aquifer was obtained
from Heilweil, et al. (2000).
“The upper Ash Creek drainage basin includes numerous igneous and
sedimentary rocks, and unconsolidated deposits that contain ground water.
The aquifer system of the upper Ash Creek drainage basin consists of three
aquifers, all on the west side of the Hurricane Fault. The uppermost Quaternary
basin-fill aquifer has the smallest areal extent. It is confined between the
Hurricane Fault and the beginning edge of the Harmony Mountains. From west
to east it is about 2 to 3 mi wide near Kanarraville where the edge of the
Harmony Mountains are closest to the Hurricane fault, and about 6 mi wide at
the latitude of the town of New Harmony. The Tertiary alluvial-fan aquifer, which
is thought to underlie the basin-fill aquifer in the vicinity of Kanarraville, extends
about 5 mi west from the Hurricane Fault where it ends at the lower slopes of the
Harmony Mountains. The alluvial-fan aquifer is about 6.5 mi wide at the latitude
of the town of New Harmony. The Tertiary Pine valley monzonite aquifer and
other consolidated rock aquifers of the Harmony Mountains extend throughout
the rest of the drainage basin and underlie the alluvial-fan aquifer at the
southwest end of the Ash Creek valley. The existence of this aquifer at depth
under the alluval-fan deposits in the middle and northern parts of the valley has
not been confirmed.”
“The basin-fill aquifer is thickest (1,500 ft)(Hurlow, 1998) near the Hurricane Fault,
about 200 to 500 ft thick east of New Harmony, and less than 100 ft thick under
most of the Ash Creek stream channel. The aquifer thins to less than 200 ft on
the west as it merges with the alluvial-fan aquifer near the base of the Harmony
Mountains. The alluvial-fan aquifer is thought to be about 1,200 to 1,400 ft thick
throughout the upper Ash Creek drainage basin (Hurlow, 1998). The thickness
III-1
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of the Pine Valley monzonite aquifer is unknown, but it is thought to be in excess
of 2,000 ft.”
A generalized typical cross section, adapted from Heilweil, et al. (2000), through the Upper Ash
Creek aquifer is shown in Figure III-1 and is further described below. The approximate location
of this cross section is shown on Figure A-2.

Figure III-1

Generalized Cross Section of the Upper Ash Creek Aquifer.

“The hydrological boundaries of the system are thought to correlate closely with
structural and watershed boundaries. The eastern boundary is presumed to be
the Hurricane fault, which because of large offset and associated fine-grained
fault gouge (Hurlow, 1998), would likely be a barrier to ground-water flow from
the east. The northern boundary is a ground-water divide north of Kanaraville,
as defined in Thomas and Taylor (1946). Water-level measurements from 1995
indicate that the location of this divide has apparently moved about 2 mi farther
south than the reported location in 1946, probably because of increased well
discharge in Cedar Valley to the north. The northern, western, and southern
lateral boundaries of the basin-fill and alluvial-fan aquifers are defined by their
areal extent. The boundaries for the Pine Valley monzonite aquifer are defined
III-2
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by the watershed boundaries (surface-water divide) of Ash Creek basin. The
southern discharge boundary of all three aquifers is presumed to be the
fractured basalt flows near Ash Creek Reservoir in the narrow part of the Ash
Creek Valley.”
Although Heilweil, et al. (2000) describes three separate aquifers, the recharge and discharge
areas of all three aquifers appear to be identical. These aquifers likely have a strong interaction
and are assumed to generally behave as a single aquifer. Heilweil, et al. (2000) also indicates
that the Hurricane Fault is a groundwater flow barrier. Hurlow (1998) indicates that the Hurricane
Fault may either be a groundwater flow barrier or may have significant transverse permeability
depending on the composition of the formations adjacent to the fault. The classification
boundary identified in this report terminates on the east at the Hurricane Fault. However, this
position may be altered depending on future investigations.
Geologic Formations
Heilweil, et al. (2000) provided geologic descriptions of the formations in the Upper Ash Creek
area and their relationship to the identified aquifers above. Table III-1 includes these
descriptions as provided by Heilweil, et al. (2000) which was adapted from Hurlow (1998).
TABLE III-1
GEOLOGIC FORMATION DESCRIPTIONS IN UPPER ASH CREEK AREA
(from Heilweil, et al., 2000 adapted from Hurlow, 1998)
AGE

GEOLOGIC UNIT
Quaternary sediments

Quaternary

0-1,500

LITHOLOGIC CHARACTER

0-500

Fractured, broken basalt

Alluvial-fan deposits

0-150

Poorly sorted boulder
conglomerate

Alluvial-fan
deposits

Middle

0-700

Unconsolidated boulder gravel

0-450

Siltstone with conglomerate
beds

350

Cemented breccia, sandstone,
and siltstone

1,000

Fractured monzonite and latite

Quichapa Group

1,000

Cemented to partially
cemented volcanic ash

Claron Formation

700-1,000

Lower

AQUIFER

Boulder gravel, sand, and silt

Quaternary basalt

Upper

Tertiary

THICKNESS
(FEET)

Basin fill

Alluvial fan

Racer Canyon Tuff
Pine Valley monzonite & latite
Stoddard Mountain Intrusion

Cretaceous

Iron Springs Formation

3,800

III-3

Sandstone, limestone, shale,
and conglomerate
Sandstone, shale, and
conglomerate

Pine Valley
monzonite
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Structure
The Hurricane fault is the major structural feature of the Upper Ash Creek area as shown on
Figure III-1 and as discussed above. Figure A-2 also shows the significance of the Hurricane
Fault. There are also many faults within the formations of the Pine Valley monzonite aquifer in
the Harmony Mountains and the Pine Valley Mountains. Based on Cordova (1978), most of these
faults strike north to north-northwest with the exception of a fault striking southwest beginning just
south of New Harmony and heading into the Pine Valley Mountains for a distance of about 9
miles. Heilweil, et al. (2000) reports that the formations in this area are fractured.
NAVAJO/KAYENTA AQUIFER
The Navajo/Kayenta aquifer boundaries are defined by the formations’ erosional limits to the
west and south, the Hurricane Fault to the east, and by an overlying confining formation to the
north. The Navajo/Kayenta aquifer boundaries are shown on Figure A1 are based on the
following description and figures presented by Heilweil, et al. (2000).
“The hydrologic boundaries of the Navajo and Kayenta aquifers are similar to
the structural boundaries of the geologic formations. The aquifers are bounded
to the east by the Hurricane Fault, which completely offsets these formations.
Because the fine-grained fault-gouge material likely acts as a barrier to flow
across the fault . . . the Hurricane fault is assumed to be a lateral no-flow
boundary.”
“The southern boundaries of the Navajo Sandstone and Kayenta Formation are
defined by their erosional extents. However, the formations are likely
unsaturated along this southernmost edge, especially where they are locally
uplifted... The Navajo Sandstone and Kayenta Formation become deeply buried
toward the north. A structure contour map of the top of the Navajo Sandstone
by Hurlow (1998, pl 5B) indicates that the top of the Navajo Sandstone is about
8,000 ft below land surface (2000 ft above sea level) in the Pine Valley
Mountains.”
While Heilweil, et al. (2000) indicates the Hurricane Fault behaves as a no-flow groundwater
boundary, Cordova (1978) concluded that the source of water to the Navajo Sandstone
southwest of Hurricane originates east of the Hurricane Cliffs. This conclusion suggests that the
Hurricane Fault may be a conduit for groundwater flow instead of a barrier. Hurlow (1998)
indicates that the Hurricane Fault may either be a groundwater flow barrier or may have
significant transverse permeability depending on the composition of the formations adjacent
to the Navajo Sandstone across the fault. Heilweil, et al. (2000) indicated that further field
investigation is necessary to determine conclusively whether the Hurricane Fault is a barrier, a
conduit, or both. The classification boundary identified in this report terminates on the east at
the Hurricane Fault. However, this position may be altered depending on future investigations.
The Navajo and Kayenta formations generally dip to the northeast and are overlain by the
Carmel Formation. Because of the Carmel formation’s low permeability and increasing
III-4
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thickness in the northern direction, seepage from this formation into the Navajo/Kayenta aquifer
is limited. The USGS estimates that the Navajo/Kayenta aquifer probably becomes confined
within 2 to 4 miles from its exposed boundary in the Dameron Valley area (Heilweil, et al., 2000).
“At some unknown distance north of the outcrop, the Navajo aquifer is assumed
to become confined as it is buried by younger formations. . . . Assuming a flat
potentiometric surface farther north (based on the assumption that little
recharge reaches the aquifer where it is deeply buried) and a northeastward
dip of the Navajo Sandstone of 3 to 10 degrees (Hurlow, 1998, pl. 5B), confined
conditions may occur between 2 and 4 mi northeast of the outcrop in the
Dameron Valley Area.”
For classification purposes, the northern boundary of Extended Aquifer Zone is assumed to be
4 miles north of the exposed Navajo Formation boundary in the Dameron Valley area. In the
Pine Valley Mountains, the northern boundary of the Extended Aquifer Zone is assumed to be
the extent of the developable area, or where the slope is less than 30%. The Extended Aquifer
Zone is shown on Figure A1. The southern and western boundaries of this aquifer system are the
erosional limits of the Kayenta formation. The eastern boundary of the aquifer for classification
purposes is the Hurricane fault.
The Navajo/Kayenta aquifer consists mostly of poorly cemented sandstone formations. The
Navajo formation lies above the Kayenta formation and the two formations are assumed to act
as a single unconfined aquifer. At the base of the Kayenta formation exists low conductivity
boundary which restricts flow from the underlying formation over most of the exposed
Navajo/Kayenta formation. Heilweil, et al. (2000) reports the following.
“Because of the homogeneous nature of the Navajo Sandstone, the Navajo
aquifer is assumed to be unconfined throughout the outcrop area. However,
there may be local areas where the aquifer is confined.”
“The potentiomentric gradient between the two aquifers indicate that
groundwater moves from the Navajo aquifer to the Kayenta aquifer (Cordova,
1978). . . . Cordova (1978) suggested that ground-water movement from the
Navajo aquifer to the Kayenta aquifer occurs along the entire part of the
outcrop within the study area. This theory is based on (1) the general direction
of ground-water movement, inferred from potentiometric maps, toward the
escarpment that form the erosional extent of the Navajo Sandstone outcrop; (2)
the absence of natural discharge by springs, seeps, or phreatophytes along the
escarpment above the base of the Navajo Sandstone; and (3) water levels at a
few wells finished in both the Navajo Sandstone and the Kayenta Formation...”
“The lowest part of the Kayenta Formation consists of siltstones and mudstones
(Hurlow, 1998) that are relatively impervious and most likely act as a confining
layer at the base of the Navajo and Kayenta aquifer system. Evidence for this
hydrologic boundary includes (1) many springs that emanate from the lower
part of the Kayenta Formation between Santa Clara and St. George; (2)
III-5
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seepage studies that show gain in the Santa Clara River as it crosses the Lower
Kayenta formation; and (3) the Sullivan flowing well (C-41-13) 16bcd-1, which is
an artesian well drilled along the Kayenta Formation outcrop near Sandstone
Mountain but is finished in the underlying Springdale Sandstone member of the
Moenave Formation (Wilkowske and others, 1998, table 1).”
Geologic Formations
Geologic descriptions have been provided in numerous levels of detail, and in several sources
over the years. The geologic descriptions provided in the USGS Technical Publications seem to
be relatively comprehensive for the purpose of this petition and are quoted directly herein. The
following information about the Navajo Sandstone is quoted from USGS Technical Publication
No. 70 by R.M. Cordova (1981).
“Almost all the Navajo samples were poorly cemented, indicating generally poor
cementation in much of the formation. This, along with local fracturing and
jointing, contributes to the relative high overall porosity and permeability of the
Navajo compared to the other consolidated-rock units. However, wellcemented, poorly permeable horizons exist locally in the Navajo Sandstone
aquifer... that impede vertical movement of groundwater. This is indicated by
springs that emerge from above those horizons.”
Heilweil, et al. (2000) provided geologic descriptions of the formations in the Virgin River basin
area and their relationship to the identified aquifers. Table III-2 includes these descriptions as
provided by Heilweil, et al. (2000) which was adapted from Hurlow (1998).

TABLE III-2
GEOLOGIC FORMATION DESCRIPTIONS IN VIRGIN RIVER BASIN AREA
(from Heilweil, et al., 2000 adapted from Hurlow, 1998)
AGE
Quaternary
Quaternary Tertiary

GEOLOGIC UNIT
Sediments and basalt

THICKNESS
(FEET)
0-1,200

LITHOLOGIC CHARACTER
Boulders, gravel, sand, and silt

Basalt

0-550

Alluvial-fan deposits

0-350

Poorly sorted boulder conglomerate

0-9,500

Fractured monzonite, volcanic ashflow tuff, andesite, volcanic
breccia, sandstone, conglomerate,
and limestone

3,800-4,000

Sandstone, siltstone, mudstone, and
conglomerate

Tertiary

Undifferentiated ingeous
and sedimentary deposits

Cretaceous

Undifferentiated

Fractured, broken basalt
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AQUIFER
Quaternary
basin-fill,
alluvial-fan,
and basalt
aquifers
Pine Valley
monzonite
aquifer
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TABLE III-2 Continued

AGE

GEOLOGIC UNIT

THICKNESS
(FEET)

Carmel Formation

700

Navajo Sandstone

2,000-2,800

Kayenta Formation

800-900

Moenave Formation

450

Siltstone

Petrified Forest Member of
Chinle Formation

400

Shale, claystone, and siltstone

Shinarump Member of
Chinle Formation
Moenkopi

Permian

Undifferentiated

AQUIFER

Limestone, shale, and gypsum

Jurassic

Triassic

LITHOLOGIC CHARACTER

80-150

Fractured, cross-bedded sandstone

Navajo
aquifer

Sandstone, siltstone, and silty
mudstone

Kayenta
aquifer

Medium-to-course grained
sandstone and chert pebble
conglomerate

1,550-2,500

siltstone, mudstone, and shale

3,350-3,550

Limestone, shale, sandstone,
dolomite

Structure
Local geology is extremely complex and highly fractured. Heilweil, et al. (2000) describes the
Navajo and Kayenta Formations as follows.
In general, the Navajo Sandstone is well sorted, consisting primarily of fine-tomedium sand-size quartz grains (Cordova, 1978, table 1). Petrographic analysis
of borehole cuttings indicates that the cementation between sand grains
includes varying amounts of calcite, silica, and hematite (J. Wallace, Utah
Geological Survey, written commun., 1997).
The Navajo Sandstone, where buried by overlying formations, is about 2,400 ft
thick; individual measurements include 2,800 ft west of the Gunlock Fault, about
2,300 ft at Harrisburg Junction, and about 2,000 ft at Sandstone Mountain. The
lowest 100 to 150 ft of the navajo Sandstone is defined by Hurlow (1998) as a
transition zone containing siltstone and fine-grained sandstone typical of the
Kayenta Formation interbedded with cross-bedded sandstone typical of the
Navajo Sanstone. The Kayenta Formation consists of laminar beds of sandstone,
siltstone, and silty mudstone. Where buried by overlying formations, thickness
of the Kayenta Formation ranges from about 380 to 930 ft but is estimated to be
about 850 ft through most of the study area (Hugh Hurlow, Utah Geological
Survey, oral commun., 1998).
The Navajo Sandstone, where buried by overlying formations, is about 2,400 ft
thick; individual measurements include 2,800 ft west of the Gunlock Fault, about
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2,300 ft at Harrisburg Junction, and about 2,000 ft at Sandstone Mountain. The
lowest 100 to 150 ft of the navajo Sandstone is defined by Hurlow (1998) as a
transition zone containing siltstone and fine-grained sandstone typical of the
Kayenta Formation interbedded with cross-bedded sandstone typical of the
Navajo Sanstone. The Kayenta Formation consists of laminar beds of sandstone,
siltstone, and silty mudstone. Where buried by overlying formations, thickness
of the Kayenta Formation ranges from about 380 to 930 ft but is estimated to be
about 850 ft through most of the study area (Hugh Hurlow, Utah Geological
Survey, oral commun., 1998).
Tectonic forces have folded and faulted the Navajo Sandstone and Kayenta
Formation. The major folds within the study area, from east to west, are (1) the
Hurricane Bench syncline, (2) the Virgin anticline, (3) the St. George syncline,
and (4) the Gunlock (or Shivwits) syncline (Cordova, 1978, p. 11; Hurlow, 1998).
Because of a generally northward dip, the Navajo Sandstone and Kayenta
Formation become deeply buried toward the northern boundary of the study
area. . . . Tilting associated with the Hurricane Fault causes the Navajo
Sandstone and Kayenta Formation in the northeast part of the study area to dip
steeply; the top of the Navajo Sandstone is estimated to be buried as deep as
2,000 ft below sea level (Hurlow, 1998, pl. 5B). The Hurricane Fault completely
offsets the Navajo Sandstone and Kayenta Formation along its entire trace. The
Gunlock Fault offsets the Navajo Sandstone and the Kayenta Formation to some
point north of Gunlock Reservoir (Hintze and Hammond, 1994). West of the
Gunlock Fault, the Navajo Sandstone and Kayenta Formation dip northeast more
steeply than the gently dipping synclines east of the fault (fig. 5; Hurlow, 1998,
pl. 5B). Other faults that partly offset the Navajo Sandstone and Kayenta
Formation within the study area include the Washington Hollow Fault north of
Washington and an unnamed series of faults between Anderson Junction and
Toquerville. These faults . . . likely act as barriers to ground-water flow
perpendicular to the fault plane, yet may act as conduits parallel to the fault
plane. Low transverse permeability is expected perpendicular to the fault
because of poorly-sorted breccia and finer clay-rich materials generally found
along the plane of the fault, such as cataclasite, gouge, and secondary calcite
cementation (Hurlow, 1998, p. 20).
Extensive joints and joint zones are found in the Navajo Sandstone and Kayenta
Formation outcrops. Unlike faults, there was no movement along the fracture
plane of joints during their formation, so they do not contain low-permeability
gouge or breccia zones and thus allow ground water to move perpendicular
to the joint plane. Similar to fault zones, joints probaby act as conduits parallel
to the joint plane. Joints within the study area are essentially vertical, dipping
at angles generally greater than 70 degrees. Surface fracture mapping
indicates that individual joints have surface traces of as much as 600 ft in
length, and interconnected joint networks may extend thousands of feet laterally
(Hurlow, 1998).
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Two cross sections of the Navajo/Kayenta aquifers from Heilweil, et al. (2000) are shown on
Figure A2. The locations of these cross sections are also shown in Figure A2 in Appendix A.
GEOLOGY OF SUBAREAS
The following subareas lie within the proposed Navajo/Kayenta and Extended Zone of the
aquifer classification boundaries. This more localized geologic description comes from the July
1998 HAL study for Washington County Water Conservancy District, titled “Determination of
Recommended Septic System Densities for Groundwater Quality Protection.” Subarea locations
are shown on Figure A1.
Anderson Junction
Anderson Junction is a growing area located along I-15 at the north end of Toquerville and one
mile west of the Hurricane fault. It lies within an alluvial fill area, is believed to be underlain by
fractured basalts, and is within the limits of the Navajo/Kayenta aquifer. According to existing
mapping, there are several local faults having a northeast-southwest orientation generally
paralleling the local extent of the Hurricane fault.
Dameron Valley
Dameron Valley lies within the upper portions of the Navajo Formation in the western and
southern portions of the valley, and just above the Navajo Formation within the northern and
eastern portions. It is also estimated that there is upwards of 200 feet of alluvium in some
locations which would produced localized alluvial or perched flows to the southwest. This
general ground water flow could be interrupted by local north-south trending faults which have
been identified within Snow Canyon lying to the south (if they connect far enough north to
intercept the flow). If this faulting is present with Dameron Valley, it is possible that there could
be a direct source of connection with down gradient water supplies within the lower portions of
Snow Canyon.
Groundwater flow paths within the Navajo are projected to be to the south-southeast at an
overall gradient of about 0.5%.
Diamond Valley
Diamond Valley is located approximately nine miles almost due north of St. George along
Highway 18 and lies in the south half of the extended zone. General information for this area
indicates that the valley lies within the upper reaches of, and just above the Navajo Formation
with upwards of 200 feet of alluvium at some locations. No regional faulting has been identified
within the general Diamond Valley area which could be a direct source of connection with
down gradient water supplies. Some aquitards capable of limiting downward movement are
believed by a few local experts to be present within the alluvium. The depth of water within the
Navajo formation is approximately 1,400 to 1,600 feet, and ground water flow paths within the
Navajo/Kayenta aquifer are projected to be to the southeast at an overall gradient of about
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0.5%. Alluvial flow is believed by some local professionals to be only a minor portion of any
total flow.
Gunlock
The community of Gunlock and Gunlock Reservoir, located approximately 15 miles northeast
of the town of St. George, lies within a highly geologically complex area. The southern half of
Gunlock reservoir lies within the Navajo Sandstone formation while the Town of Gunlock lies
above the Navajo within the Iron Springs Formation. The Navajo Formation west of the Gunlock
Fault (a north-south trending fault which lies east of the Santa Clara River, reservoir and town)
dips approximately 20 degrees to the north-northeast. Hurlow (1998) states that the “Gunlock
fault zone . . . has components of down-to-the-west normal slip and left-lateral strike-slip.” He
also indicates that the “Navajo Sandstone is completely disconnected across the Gunlock fault
zone except along a 1.6 mile stretch south of Gunlock Reservoir, where the vertical overlap is
less than about 330 feet.” Total strike-slip displacement appears to be just over 2 miles.
Sand Mountain
Sand Mountain includes Hurricane Bench and Bench Lake area and is generally located within
the area between the Hurricane fault on the east and the Virgin anticline on the west. The area
is mostly found within the Navajo Formation overlain by sand, and in some areas by fractured
basalts.
The local ground water flow paths are believed to be generally oriented northward at a
gradient of about 1.1%. West of Hurricane, the groundwater flow direction bends to the west
where groundwater discharges into the Virgin River.
Veyo
Veyo is built upon a thin alluvial layer underlain by fractured volcanics and limestones and is
generally within the Iron Springs Formation, and above the Navajo Formation. According to
data shown on mapping provided by UGS, the top of the Navajo Formation is located 1900 feet
below land surface datum. Local recharge moving vertically downward would have to move
more than 700 feet through the Dakota, Carmel, and Temple Cap formations before entering
the Navajo sandstone unit. Hurlow (1998) indicates that the Temple Cap formation contains
significant shale and gypsum which would tend to limit local deep recharge from the Veyo area
into the Navajo Sandstone.
Winchester Hills
Winchester Hills is located approximately 6 miles north-northwest of St. George within the limits
of the Navajo Formation with a cap of alluvium and basalts. Although no significant regional
faulting has been identified with the general area, there is prominent fracturing which could be
a direct source of connection with down gradient water supplies.
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The depth to water within the Navajo Formation is approximately 750 feet, and ground water
flow paths within the Navajo are projected to be to the southeast at an overall gradient of about
0.5%. A local subsurface flow rate of 42 acre-feet/year (0.06 cfs) (using a velocity of 30.4
feet/year) within the Navajo was estimated by assuming a contribution width of approximately
4,000 feet, a hydraulic conductivity of 5 feet/day (1,825 feet/year), and a 50 foot flow depth.
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CHAPTER IV
GROUND WATER FLOW

GENERAL CONSIDERATIONS
Groundwater contours developed by Heilweil, et al. (2000) for the Navajo/Kayenta and the
Upper Ash Creek aquifers are shown in Figure A3. Flow directions derived from these contours
are considered to be general and may not be directly applicable for determining local flow
directions in smaller subareas within the aquifer.
Simulated water levels were compared to observed water levels in 30 wells in the Upper Ash
Creek aquifer. The root mean square error from comparison of the computed and observed
values was 24 feet in the basin fill aquifer (18 observations), 63 feet in the alluvial fan aquifer (4
observations), and 57 feet in the monzonite aquifer (8 observations). Referring to the simulated
contours for the Upper Ash Creek Aquifer, Heilweil, et al. (2000) stated the following:
The model was developed to help understand the ground-water flow system in
the upper Ash Creek drainage basin. . . . Because of the many uncertainties
regarding boundaries, geometry, and aquifer properties, it is not considered a
“calibrated” steady-state model. It should be thought of as a tool to use to
explore the viability of alternative conceptualizations about the flow system.
Simulated water levels were compared to observed water levels in 42 wells throughout the
Navajo/Kayenta aquifer between the Gunlock and Hurricane Faults. The root mean square error
from comparison of the computed and observed values was 58 feet in the Hurricane Bench
area (17 observations), 196 feet in the Anderson Junction area (7 observations), and 91 feet in
the Central area (18 observations). Heilweil, et al. (2000) indicated that the simulated
Navajo/Kayenta aquifer contours provide a “general approximation to the actual hydrologic
system” and that they “show a pattern of groundwater movement similar to that conceptualized
from sparse water-level measurements.”
Simulated water levels were compared to observed water levels in 9 wells in the Navajo/Kayenta
aquifer west of the Gunlock fault. The root mean square error from comparison of the
computed and observed values was 20 feet. Heilweil, et al. (2000) made the same comments
about these simulated contours as for the Upper Ash Creek aquifer.
UPPER ASH CREEK
Recharge from the Upper Ash Creek watershed contributes to local water supplies.
Groundwater generally follows the ground surface contours in a southerly flow pattern,
beginning on the north at a groundwater divide located 2 miles north of Kanarraville (see
Figure A3). The area of recharge is further bounded on the east by the Hurricane fault and on
the west by the topographic divide.
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Surface water travels southward until it enters Ash Creek Reservoir. Ground water flowing within
the unconsolidated deposits moves from high to low topographic areas in a manner similar to
surface water. Upon reaching the Ash Creek Reservoir area, it is believed that the ground water
flows southward along the Ash Creek drainage which conveys the water southward towards
Toquerville (Heilweil, et al., 2000).
Heilweil, et al. (2000) estimates the total recharge for the Upper Ash creek aquifer is between
6,100 to 18,800 acre-feet/year and discharge for the valley is between 3,000 and 28,000 acrefeet/year. The large range in estimated discharge is due mostly to variability in estimated
evapotranspiration. Evapotranspiration estimates ranged significantly due to a large range of
consumptive use values used for the types of phreatophytes identified and to uncertainty in the
total area that phreatophytes exist within the study area. The estimated groundwater budget
for the Upper Ash creek drainage basin is shown in Table IV-1.
TABLE IV-1
ESTIMATED UPPER ASH CREEK GROUNDWATER BUDGET
(adapted from Heilweil, et al., 2000)
Recharge Flow Com ponent

Rate (acre-feet/year)

Infiltration of precipitation

Conceptual

Baseline3

2,100 to 9,200

10,410

1

Seepage from ephemeral streams
2

Infiltration of unconsumed irrigation water
Seepage from perennial streams
Total
Discharge Flow Com ponent

3,500

2,650

0 to 5,000

880

500 to 1,100

380

6,100 to 18,000

14,320

Rate (acre-feet/year)
Conceptual

Baseline3

Well discharge

1,200 to 1,500

1,440

Evapotranspiration

1,100 to 15,000

8,410

Spring discharge (excludes Sawyer Spring)

200 to 1,000

340

Seepage to Ash, Sawyer, and Kanarra Creeks
(includes Sawyer Spring)

500 to 3,000

1,630

Subsurface outflow to lower Ash Creek Drainage
Total

0 to 7,500

2,500

3,000 to 28,000

14,320

1 This is likely a minimum value.
2 Actual amount is thought to be nearer the lower end of this range.
3 Values used in the USGS baseline model of Upper Ash Creek aquifer (Heilweil, et al., 2000).

NAVAJO/KAYENTA
Because the Gunlock fault almost completely disconnects the Navajo/Kayenta aquifer
(Hurlow, 1998), Heilweil, et al. (2000) simulated the aquifer west of the this fault as a separate
aquifer from the aquifer east of the fault. Other faults that do not disconnect the aquifer, such
as the Washington fault, were simulated as horizontal flow barriers due to fault gouge. Heilweil,
et al. (2000) describes groundwater flow within the Navajo/Kayenta aquifer as follows.
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“Groundwater in the Navajo/Kayenta aquifer generally moves from the base of
Pine Valley Mountains southward towards the Santa Clara and Virgin Rivers. The
exception to this is the part of the aquifers southwest of Hurricane, where ground
water moves northwestward towards the Virgin River.”
Within the unconfined outcrops, the potentiometric contours tend to follow ground surface
elevation. Additionally there is a small downward vertical gradient between the Navajo and
Kayenta formations.
Major sources of recharge for the Navajo/Kayenta aquifer, as reported by Heilweil, et al. (2000),
include infiltration of precipitation over the exposed Navajo and Kayenta Formations, seepage
from streams, and seepage from underlying formations. Other possible major sources of
recharge not addressed by Heilweil, et al. (2000) include subsurface inflow from formations east
of the Hurricane fault, subsurface inflow from the Upper Ash Creek aquifer, and subsurface
inflow from overlying formations in the Pine Valley area. The principal sources of discharge for
this aquifer include well discharge, spring discharge, and seepage to the Virgin River. The
estimated groundwater budget for the Navajo/Kayenta aquifer is shown in Table IV-2.
TABLE IV-2
ESTIMATED NAVAJO/KAYENTA GROUNDWATER BUDGET
(adapted from Heilweil, et al., 2000)
Recharge Flow Com ponent

Rate (acre-feet/year)
Conceptual

Model1

Infiltration of precipitation

7,900 to 23,900

15,900

Seepage from perennial streams

2,000 to 6,900

6,900

200 to 4,500

3,600

Seepage from underlying formations

0 to 3,000

2,400

Infiltration of unconsumed irrigation water

0 to 4,400

1,100

Seepage from Gunlock Reservoir

0 to 2,200

1,000

Seepage from Sand Hollow Reservoir3

NA3

NA3

Subsurface inflow4

NA4

NA4

10,100 to 40,400

30,9002

Seepage from ephemeral streams

Total
Discharge Flow Com ponent

Rate (acre-feet/year)

Well discharge

Model1

10,600 to 16,400

14,400

Spring discharge

5,000 to 6,200

5,900

Seepage to Virgin River

4,700 to 5,700

5,200

0 to 5,400

4,500

Seepage to underlying formations
Seepage to Santa Clara River
Total
1
2
3
4

Conceptual

400

1,100

20,700 to 34,100

30,600

Actual values used in the USGS model of the Navajo/Kayenta aquifer (Heilweil, et al., 2000).
Discharge and recharge numbers do not match due to slight rounding errors.
Flow budget estimated prior to construction of the Sand Hollow Reservoir which was completed in 2003.
Potential recharge from subsurface inflow east of the Hurricane fault, from Ash Creek, & from Pine Valley not addressed by
Heilweil, et al. (2000).
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Recharge over the Navajo aquifer was investigated by the USGS in Water-Resources
Investigations Report 92-4160 (Freethey, 1993). This report found that recharge to the Navajo
aquifer can vary significantly depending on many factors. Factors may include quantity of
precipitation, topographical slope, presence and infiltration capacity of surficial deposits,
location of intermittent and perennial stream channels, vegetation, soil development, and
surface fractures.
A recharge study of the Navajo aquifer by Freethey (1993) summarized relative recharge
potential over the aquifer due to precipitation. He also identified potential recharge locations
for intermittent and perennial streams and subsurface inflow. For precipitation, emphasis was
given to winter precipitation (October through April)
“because temperatures are cool enough so that evaporation rate is slow, and
winter precipitation in the form of snow usually melts slowly, extending the
period of runoff and increasing infiltration (Danielson and Hood 1984).
Infiltration studies by Danielson and Hood (1984) generally indicate that areas
with more than 8 inches of winter precipitation (water equivalent) contributed
the most recharge to underlying aquifers.” (Freethey 1993)
Only the northern third of the exposed Navajo sandstone (essentially where the ground elevation
exceeds about 3,700 feet) receives more than 8 inches of precipitation annually, and therefore,
has the highest infiltration. Additionally, unconsolidated granular deposits near the towns of La
Verkin and Hurricane increase the infiltration rates in these areas. Infiltration rates in the southern
areas of the exposed outcrop are expected to be significantly lower (Freethey, 1993).
Infiltration of precipitation into the Navajo aquifer from the overlying formations north of the
exposed Navajo was considered by Freethey (1993) to be negligible where the Navajo was
deeply buried and low where the depth to the top of the Navajo was the least. Precipitation
recharge zones based on Freethey (1993) as discussed above are shown on Figure A4.
Freethey (1993) indicated that stream infiltration occurs at all times when water is present in the
stream channel. Therefore, perennial streams would contribute to recharge of the Navajo
aquifer year round, whereas intermittent streams would only contribute to recharge during
spring runoff or during larger rainstorms. Locations of intermittent and perennial streams as
indicated by Freethey (1993) are included on Figure A4.
Freethey (1993) indicated that subsurface inflow from older formations occurs across the
Hurricane fault south of Hurricane. No other locations were indicated for subsurface inflow into
the Navajo aquifer.
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CHAPTER V
GROUND WATER QUALITY
USGS DATA
As part of their recent study (Heilweil, et al., 2000), the USGS collected samples from several of
wells and springs within the Navajo/Kayenta and Upper Ash Creek aquifers. These samples were
analyzed for various water quality parameters, including total dissolved solids (TDS). The
locations of the sampled wells and springs are shown on Figures A5 and A6. The well
identification numbers for wells with additional water quality data beyond just TDS are shown on
Figure A5. The water quality results for these wells are included in Appendix B, Table B1.
Figure A6 shows the TDS concentrations at each of the USGS well or spring locations.
UTAH DIVISION OF DRINKING WATER DATA
The Utah Division of Drinking Water (DDW) collects water quality test results from public drinking
water supplies. Water quality results were obtained from DDW for public water supplies in the
vicinity of the Navajo/Kayenta and Upper Ash Creek aquifers. Two were located within the
Upper Ash Creek aquifer, 51 were located within the Navajo/Kayenta aquifer, and 14 were
located outside both aquifers. Locations of the public drinking water supplies are shown on
Figure A5. Public drinking water supplies are tested frequently resulting in an extensive
database (over 1500 pages). Therefore, the summary of DDW water quality data given in
Appendix B, Table B2, contains only the reported values that exceed primary and secondary
drinking water standards. Public drinking water sources shown on Figure A5 are displayed
according to whether there were any water quality exceedances reported on Table B2 for the
drinking water source.
ANALYSIS OF DATA
The available water quality data indicates that the Upper Ash Creek aquifer and most of the
Navajo/Kayenta aquifer are eligible for a Class IA - Pristine classification. Most TDS values within
the study area ranged from 200 to 300 mg/l. Although there were occasional water quality
parameters that exceeded Utah primary and secondary drinking water standards, these
instances appeared isolated with preceding and following values being well within the state
standards. It is possible that these isolated test values are due to sampling or laboratory error.
As part of its groundwater modeling effort for the Navajo/Kayenta aquifers, the USGS evaluated
TDS concentrations at 73 different sampling sites.
“Dissolved-solids concentrations of ground-water samples from wells and springs
in the Navajo and Kayenta aquifers ranged from 110 to 1,310 mg/L (Wilowske
and others, 1998) at 73 sample sites. Ground water from most of the Navajo
and Kayenta aquifers was low in dissolved minerals, with an average dissolvedsolids concentration of about 300 mg/L in water from 54 well and spring
samples. However, there were two distinct areas with dissolved-solids
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concentrations greater than 500 mg/L: a large area north of St. George and a
smaller area a few miles west of Hurricane. Nineteen wells and springs from
these areas had an average dissolved-solids concentration of about 1,020 mg/L.
The estimated boundaries of the two areas with TDS concentrations exceeding 500 mg/L are
shown in Figure A6. Heilweil, et al. (2000) compared the chemical composition of groundwater
samples within the high TDS areas with groundwater from the formations overlying the
Navajo/Kayenta aquifer and groundwater from the formations underlying the Navajo/Kayenta
aquifer. The resulting comparison demonstrated that samples from the areas of high TDS within
the Navajo/Kayenta aquifer were similar to groundwater from underlying formations and
dissimilar to groundwater from overlying formations. Heilweil’s comparison (Figure 11 from
Heilweil, et al., 2000) is included on Figure A6.
From this analysis, Heilweil, et al. (2000) determined that the elevated TDS values were due to
infiltrating groundwater from the underlying formations. Higher groundwater temperatures
observed in the high TDS areas led to the belief that the upward flow may be caused by
hydrothermal flow mechanisms. Heilweil, et al. (2000) also indicated that an alternative
explanation for the upward flow could be increased vertical permeability due to fractures
associated with faulting in the area. Heilweil, et al. (2000) estimated the recharge from the
underlying formations to be 2.7 cfs in the area north of St. George and 1.5 cfs in the area west
of Hurricane.
Cordova (1978) summarized chemical quality information for 35 wells across the Navajo aquifer
on Plate 3 of the USGS Technical Publication No. 61. This summary also indicated elevated TDS
in the areas identified by Heilweil, et al. (2000) shown on Figure A6. Samples from wells with TDS
greater than 500 mg/L in the area north of St. George were characterized by elevated sulfate
(SO4) and elevated sodium (Na) plus potassium (K) compared to samples with TDS lower than
500 mg/L. Samples from wells with TDS greater than 500 mg/L in the area west of Hurricane were
characterized by elevated sulfate (SO4) and calcium (Ca) compared to samples with TDS lower
than 500 mg/L.
Because the TDS concentration is consistently above 500 mg/l in these two zones, groundwater
from these areas cannot be classified as Class IA - Pristine. However, they are eligible for the
Class II - Drinking Water classification.
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CHAPTER VI
CURRENT BENEFICIAL USE
The Navajo/Kayenta and Upper Ash Creek aquifers are some of the most productive aquifers
within Washington County. Heilweil, et al. (2000) describes the value of the Navajo/Kayenta
aquifer as follows.
“Because of large outcrop exposures, uniform grain size, and large stratigraphic
thickness, these formations are able to receive and store large amounts of
water. In addition, structural forces have resulted in extensive fracture zones
that enhance ground-water recharge and movement within these aquifers.”
Water withdrawn from the Navajo/Kayenta and Upper Ash Creek aquifers is currently being used
for agricultural, industrial, and municipal purposes. The GIS land use database from State of
Utah Division of Information and Technology Services – Automated Geographical Reference
Center (AGRC) indicates that water is used for alfalfa, grass hay, and irrigated pastures in the
Navajo/Kayenta aquifer zone just west of St. George and around the town of Hurricane. Alfalfa
is grown in the lands surrounding the Town of Veyo. Alfalfa, grass hay, and grain are grown on
land around New Harmony and Kanarraville in the Upper Ash Creek Aquifer (see Figure A7).
Based on the Utah Division of Water Rights point of diversion coverage, there are 1,276 active
underground water rights with points of diversion within the Navajo/Kayenta and the Upper Ash
creek aquifers. These water rights claim 590 cfs or 332,760 acre-feet/year from the petitioned
aquifers. Accounting for the fact that some water rights declare more than one type of use,
there were 160 commercial water rights, 249 stock watering rights, 296 domestic rights, and 969
Irrigation rights (DWR Database, 2000). The Utah Division of Drinking Water indicated there are
23 public water systems with 49 public drinking water wells with water quality data. A list of these
public water systems is presented below.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Dammeron Valley Water Works
Gunlock Water Users Association
City of St. George
City of Santa Clara
Winchester Hills Water Company
Washington City
Leeds Domestic Water Users Association
Oak Grove Campground, Forest Service
City of Hurricane
City of New Harmony
Silver Reef Special Service District
Washington County Water Conservancy District
Casa de Oro
Diamond Valley Water Co.
El Dorado Hills
Angell Springs Special Service District
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•
•
•
•
•
•
•

Harmony Heights
Kanarraville
City of Leeds
Pine Valley Mountain Farms
Pine Valley Irrigation Company
Pine Valley Ranchos
Veyo Culinary Water Associations

The location of water sources for these water systems along with AGRC’s landuse information is
presented in Figure A7. The underground diversion locations of the 1,276 active water rights are
also presented in Figure A7. Many of these water rights are so close together they are seen as
a single point.
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CHAPTER VII
POTENTIAL CONTAMINATION SOURCES
Identification of potential contamination sources (PCSs) within the Navajo/Kayenta and Upper
Ash Creek aquifers is not intended to provide an all encompassing inventory nor is it intended
to provide a prioritized list from which to manage PCSs. Rather, the intent is to identify the types
and nature of PCSs typical to the area to provide justification for the classification petition.
Information on PCSs for the Navajo/Kayenta and Upper Ash Creek Aquifers was collected from
several sources. Key information sources for this petition include
•
•
•
•
•

Utah’s Automated Geographic Reference Center (AGRC)
Drinking Water Source Protection (DWSP) Plans
Utah Division of Oil, Gas, and Mining (DOGM)
Utah Divison of Water Quality (DWQ)
Septic system density report by Hansen, Allen, & Luce Inc

The various potential contamination sources (PCSs) identified by the above sources are
discussed in the following sections.
MISCELLANEOUS PCSs IDENTIFIED IN DWSP PLANS
Several farms were considered potential contamination sources because of above ground fuel
tanks and application of pesticides, herbicides, and fertilizers. Other potential contamination
sources included gravel pits south of Leeds, an above ground fuel tank a mile northeast of
Gunlock, and the St. George golf course. The locations of these sources are shown on Figure A9.
Additional farms, gravel pits, fuel tanks, golf courses, and other potential contamination sources
likely exist within the Navajo/Kayenta and Upper Ash Creek aquifers. However, only those
identified within DWSP Plans are shown on Figure A9.
ABANDONED MINES
The Utah Division of Oil, Gas, and Mining (DOGM) provided GIS layers of abandoned mines for
Washington and Iron counties. These data document 792 mines near the bottom edge of the
Kayenta formation along both sides of I-15 between Leeds and Harrisburg. The majority of these
mines are below the Kayenta formation and therefore should not impact the Navajo/Kayenta
aquifer. Additionally, information from DOGM indicated that the mines have been backfilled
which should reduce the risk from leachate generated by these mines. Locations of the mines
are shown on Figure A8.
INJECTION WELLS
According to the Utah Division of Water Quality’s Underground Control Database there are no
registered well injection points within the study area.
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CEMETERIES
Most communities have a cemetery nearby. The potential release of embalming fluids into the
aquifer makes them a potential contamination source (PCS). However, concrete vaults provide
secondary containment which reduces the risk of contamination from cemeteries. The locations
of cemeteries shown on Figure A8 were obtained from AGRC.
UNDERGROUND STORAGE TANKS
Underground storage tanks (USTs) and leaking underground storage tanks (LUSTs) represent
significant potential contamination sources (PCSs). The locations, along with identification
numbers, owners, and addresses of these tanks were obtained from the AGRC’s UST and LUST
GIS layers. The locations of underground storage tanks are shown on Figure A9. The Utah
Division of Environmental Response and Remediation (DERR) identification number, name, and
address of underground storage tanks within the proposed aquifer classification boundaries are
included in Table B3 in Appendix B. This table also indicates which tanks have had leaks
recorded. The Utah DERR requires all UST owners to monitor for leaks and/or provide double
walled tanks. When leaks are detected, the UST owner is required to monitor the extent of the
leak and remediate, if necessary. On-going regulation of USTs and LUSTs by DERR reduces the
risk of contamination from these PCSs.
CERCLA SITES
GIS layers from AGRC database were used to identify possible contamination of the aquifers
from existing CERCLA sites. These layers identified ten CERCLA sites within or near the
Navajo/Kayenta and Upper Ash Creek aquifers. The locations of these sites identified by the
assigned identification numbers in Table VII-1are shown on Figure A9. Only sites No. 3, 4, 5, and
10 are actually within the proposed aquifer classification boundaries.
TABLE VII-1
CERCLA SITES
ID Num ber

DERR- ID

1

UT0000935403

Barbee & Walker Mill

2

UTD981550619

Leeds Silver Reclamation Site

2 miles West of Leeds to White Reef

3

UT0000934653

Leeds 5 Stamp Mill

Leeds Creek

4

UT0000935452

Stormont Company Mill

3.5 Miles south of I-80 Leeds Exit

5

UT0000032862

Cycle Town Yamaha

333 West St. George Blvd.

6

UTD988066239

Southwest Assay Site

1 mile north of Leeds

7

UT0001766252

Western Gold Floatation Mill

Northern end of White Reef, 1 mile west of
Leeds

8

UT0001958420

Big Hill - Chloride Chief Mines

½ mile north of Leeds

9

UTN010161078

Pioneer 3-Stamp Mill Tailings

900 Red Cliffs Road, Leeds

PENDING11

Hurricane 5M Ore Processing
Facility

674 North State Street, Hurricane

10

Site Nam e
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The EPA online database indicated that CERCLA sites No. 1-4 as listed in Table VII-1 consisted
of mines and/or tailing piles with lead as the only known recorded contaminant. CERCLA sites
No. 1 and No. 4 are considered low priority sites and no further remedial action is planned.
CERCLA sites No. 2 and No. 3 were cleaned up by removal of the contaminated soils.
TOXIC RELEASE INVENTORY SITES
Based on the AGRC GIS database for Utah Division of Environmental Response and Remediation
(DERR) Toxic Release Inventory (TRI) sites, there is only one TRI site within the proposed aquifer
classification boundaries. This site is owned by St. George Steel Fabrication, Inc. and is located
at 1302 East 700 North, St. George, Utah as shown on Figure A9.
URBAN AREAS
Potential contamination sources (PCSs) associated with commercial and residential areas
include household hazardous waste, street and parking lot storm runoff, and application of
fertilizers, pesticides, and herbicides. These potential hazards may be negligible when
considering a single home or small business. However, the combined risk from a residential or
commercial area may present a significant risk to groundwater quality. Urban areas are shown
on Figure A10.
MAJOR TRANSPORTATION ROUTES
Large quantities of hazardous materials are transported regularly along major transportation
routes such as Interstate 15 and other State and County roads. Accidents involving these
shipments could result in spills that may reach the groundwater. Interstate 15 and other major
roads are shown on Figure A10.
SEPTIC SYSTEMS
The most prevalent potential contamination source for the Navajo/Kayenta and Upper Ash
Creek aquifers are septic systems spread across these aquifers. While the rapidly growing areas
closer to St. George are either now sewered or are considering installing sewer systems, the
more rural and relatively undeveloped portions of the study area continue to use septic systems
for wastewater disposal. As these rural areas experience increased development, the number
of septic systems also increases.
Table VII-2 identifies the current number of septic systems in each subarea with estimates for
future septic system use. The future number of future septic systems was estimated considering
available land throughout the study area, available water rights associated with the land, and
current and likely future zoning patterns (Hansen, Allen, and Luce, 1998). In addition, a
projection was made assuming that water availability would not be a constraint (requires an
external source of water). The boundaries of the subareas listed in Table VII-2 are very general
and are only loosely correlated to the areas of the Navajo/Kayenta and Upper Ash Creek
aquifers. The general locations of the subareas can be seen in Figure A1.
VII-3

6504

TABLE VII-2
SEPTIC SYSTEM USE PROJECTIONS
Private
Land Area
(acres)

Current
Conditions
Septic
System s

Buildout w/
Constraints
Septic
System s

Buildout
w/out
Constraints
Septic System s

Aquifer Subarea
Overlain

Anderson
Junction

653

7

20

660

Navajo/Kayenta

Brookside

5219

620

720

900

Extended Zone

Dameron Valley

3497

200

300

3500

Extended Zone

Diamond Valley

2064

404

440

620

Navajo/Kayenta

Gunlock

3536

40

100

300

Extended Zone

16130

56*

0*

0*

Navajo/Kayenta
Navajo/Kayenta

Location

Hurricane
Ivins

5240

0*

0*

0*

La Verkin

3674

16*

0*

0*

Navajo/Kayenta

Leeds

3871

200

300

780

Navajo/Kayenta

New Harmony

15810

300

3000

3160

Upper Ash Creek

Bench Lake Area

3480

150

300

360

Navajo/Kayenta

Toquerville

4620

0*

0*

0*

Navajo/Kayenta

Veyo

4155

100

100

830

Extended Zone

Washington

5961

0*

0*

0*

Navajo/Kayenta
Navajo/Kayenta

Winchester Hills
Total

2510

350

600

2510

80420

2443

5880

13620

* Area is either currently sewered or is likely to be sewered in the near future.
Adapted from:

Determination of Recommended Septic System Densities for Ground Water Quality Protection. By Hansen, Allen
& Luce Inc.1998.
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CHAPTER VIII
PROPOSED CLASSIFICATION
Based on the information contained in this report, and growing concerns over protection of the
groundwater in the study area, WCWCD petitions the Utah Water Quality Board to classify
portions of the Navajo/Kayenta aquifer as Class IA - Pristine Groundwater where the TDS is below
500 mg/l and Class II - Drinking Water where the TDS is above 500 mg/l. WCWCD also petitions
to classify the Upper Ash Creek Aquifer as Class IA - Pristine Groundwater. The proposed Class IA
and Class II classification areas are shown on Figure A11.
Boundaries of the Class IA - Pristine petition area in the Navajo/Kayenta Aquifer were delineated
based upon the limits of the exposed Navajo and Kayenta formations, the estimated point
where the Navajo Aquifer becomes confined by overlying formations, the Hurricane Fault, the
developable area (slope <30%) in the Pine Valley Mountains, and limits of the zones where TDS
values exceed 500 mg/l. Boundaries of the Class II - Drinking Water petition area for the
Navajo/Kayenta aquifer are defined by zones delineated by the USGS as having TDS values
above 500 mg/l. The Class IA - Pristine petition area for the Upper Ash Creek Aquifer includes
the entire aquifer as defined by faults, groundwater divides, and topographic divides.
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Class 1A - Pristine Aquifer
Class II - Drinking Water Aquifer

Note:
There may be additional areas north

N

of the Extended Aquifer Zone and east
of the Hurricane Fault that contribute
recharge to the Navajo/Kayenta aquifer.
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Well # DATE
CA
MG
NA
K
CL
F
1
01/10/75 54.0 21.0 26.0
3.3
19.0
0.2
2
11/17/74 120.0 53.0 55.0
7.9
51.0
0.2
3
07/06/88 94.0
1.0
8.0
2.0
13.0
0.2
4
03/14/74 63.0 23.0 350.0 29.0 430.0 1.2
5
10/29/96 43.6 16.8 10.5
1.9
7.0
0.3
6
07/06/88 26.0
4.0
7.0
1.0
15.0
0.2
7
08/23/89 22.0
8.0
5.0
1.0
11.0
0.1
8
04/02/85 20.0
7.0
7.0
2.0
15.0
0.1
9
11/15/89 70.0 13.0 110.0 13.0 26.0
1.5
10
05/17/78 39.0 11.0 12.0
1.0
20.0
0.6
14
08/23/89 74.0 18.0 14.0
2.0
17.0
0.2
15
03/25/86 46.0 27.0 37.0
2.0
44.0
0.3
16
02/28/86 31.0 17.0 27.0
2.0
33.0
0.2
17
10/23/74 32.0 16.0 10.0
1.7
6.3
0.5
18
03/25/86 37.0 23.0 17.0
2.0
41.0
0.2
19
05/21/74 33.0 16.0
8.6
1.7
18.0
0.2
20
02/25/86 52.0 23.0 29.0
0.0
68.0
0.3
21
03/26/86 90.0 18.0 176.0 19.0 41.0
2.7
22
05/18/74 100.0 22.0 290.0 26.0 340.0 1.1
23
10/16/68 63.0 35.0 16.0
29.0
24
02/06/86 104.0 23.0 274.0 24.0 270.0 1.3
25
06/04/74 99.0 24.0 150.0 13.0 44.0
1.0
26
11/14/74 65.0 14.0 100.0 10.0 27.0
0.6
27
10/10/74 76.0 29.0 30.0
2.6
39.0
0.1
28
10/30/96 180.0 69.0 75.0
9.5
96.0
0.2
29
11/17/74 140.0 48.0 90.0
5.2
96.0
0.3
(1) Data from GIS layers provided by USGS September 2000.
7.3
7.5

7.9
7.9
8.2
7.0
7.3
8.0
7.0
7.4
7.2

PH
7.7
7.2
8.2
8.3
6.8
7.7
7.1
7.0
7.9
7.3
7.3
7.7
8.1

NO3
0.70
0.03
0.40
0.12
0.32
0.92
0.56
1.01
0.47
0.80
0.49
0.00
0.00
1.70
0.00
2.80
0.00
0.00
0.10
2.12
0.00
0.10
0.71
0.30
0.00
1.30
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SO4 HCO3 ALK
31.0
260
211
460.0 110
92
84.0
184
151
310.0 100
85
28.0
212
174
11.0
83
68
13.0
94
77
13.0
71
58
290.0 158
129
62.0
112
92
60.0
245
201
106.0 154
35.0
149
49.0
112
92
43.0
141
20.0
140
113
62.0
154
462.0 197
330.0 220
184
100.0 220
180
404.0 234
420.0 220
181
260.0 170
141
120.0 250
203
650.0
164
440.0 150
121

SIO2
36.0
3.5
14.0
39.0
10.9
12.0
12.0
13.0
22.0
14.0
18.0
15.0
14.0
15.0
14.0
15.0
15.0
20.0
22.0
19.0
22.0
18.0
15.0
23.0
14.0
18.0

TDS
325
806
298
1300
236
154
110
124
638
204
302
382
220
193
267
193
318
952
1240
435
1248
879
579
443
1310
916

TABLE B1
GROUNDWATER QUALITY OF USGS WELLS
SPCOND TE
531
1
1220
22
451
19
2230
43
375
2
20
204
17
185
18
902
23
310
20
17
20
18
318
19
18
321
19
20
26
2030
27
673
20
23
1310
20
935
18
717
18
1720
22
1420
2
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TABLE B2
PUBLIC DRINKING WATER SUPPLIES - WATER QUALITY EXCEEDANCES
Id #

Owner

dv3
dv4
dv4
gs1
hu1
hu2
hu2
hu2
hu2
hu3
hu3
hu3
hu3
hu3
hu3
iv1
kw2
kw2
kw2
le1
le2
le2

Diamond Valley Acres
Diamond Valley Acres
Diamond Valley Acres
Gunlock SSD
Hurricane
Hurricane
Hurricane
Hurricane
Hurricane
Hurricane
Hurricane
Hurricane
Hurricane
Hurricane
Hurricane
Ivans
KWU
KWU
KWU
Leeds
Leeds
Leeds

le2

Leeds

lv1
lv2
nh1
nh2
pvm1
sc1
sc2
sc2
sc2
sc2
sc2
sc2
sc2
sc2
sc2
sc3
sc3
sc3

La Verkin
La Verkin
New Harmony
New Harmony
Pine Valley Mountain
Santa Clara
Santa Clara
Santa Clara
Santa Clara
Santa Clara
Santa Clara
Santa Clara
Santa Clara
Santa Clara
Santa Clara
Santa Clara
Santa Clara
Santa Clara

Source
East Well #1
West Well #1
West Well #1
Gunlock Spring
Toquerville Spring
Ash Creek Spring
Ash Creek Spring
Ash Creek Spring
Ash Creek Spring
West Well
West Well
West Well
West Well
West Well
West Well
Ivins Town Spring
Kayenta Well #2
Kayenta Well #2
Kayenta Well #2
Oak Grove Spring
Leeds Well
Leeds Well
Leeds Well
Toquerville Spring
Ash Creek Spring
New Harmony Well
Commanche Spring
PV Mt. Farm's Well
Miller Spring #1
Miller Spring #2
Miller Spring #2
Miller Spring #2
Miller Spring #2
Miller Spring #2
Miller Spring #2
Miller Spring #2
Miller Spring #2
Miller Spring #2
Gray Spring #1
Gray Spring #1
Gray Spring #1

Conc.
Standard
(mg/l)
(mg/l)
no exceedances reported
03/04/00
TDS
728
500
All other TDS values were around 300 mg/l
07/16/90
TDS
620
500
no exceedances reported
01/22/93
TDS
522
500
12/22/82
TDS
526
500
12/22/81
TDS
548
500
09/30/81
TDS
500
500
03/18/96
TDS
532
500
09/16/89
TDS
558
500
09/16/89
Sulfate
250
250
12/22/81
TDS
532
500
09/28/81
TDS
532
500
All Sulfates were near 250
no exceedances reported
04/27/97
TDS
836
500
05/18/94
TDS
736
500
04/14/91
TDS
900
500
no exceedances reported
07/10/89
Sulfate
288
250
07/10/89
TDS
720
500
All other samples had TDS around 300mg/l and
Sulfate around 70 mg/l.
no exceedances reported
03/12/86
Iron
0.44
0.3
no exceedances reported
no exceedances reported
no exceedances reported
06/28/88
TDS
582
500
02/14/91
TDS
754
500
02/14/91
Sulfate
250
250
06/28/88
TDS
576
500
06/28/88
Sulfate
250
250
09/23/86
TDS
574
500
09/23/86
Sulfate
250
250
03/19/85
TDS
570
500
10/14/82
TDS
584
500
12/07/77
TDS
526
500
06/28/88
TDS
522
500
09/23/86
TDS
502
500
10/14/82
TDS
554
500
Date

Contaminant

6504

TABLE B2
PUBLIC DRINKING WATER SUPPLIES - WATER QUALITY EXCEEDANCES
Id #
sg2
sg3
sg4
sg5
sg6
sg8
sg9
sg9
sg10
sg11
sg12
sg12
sg12
sg12
sg12
sg12
sg13
sg13
sg13
sg13
sg13
sg14
sg14
sg14
sg15
sg15
sg15
sg15
sg15
sg15
sg15
sg15
sg15
sg15
sg15
sg15
sg15
sg15
sg15
sg15
sg15
sg15

Owner
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George
Saint George

Conc.
Standard
(mg/l)
(mg/l)
Sullivan Spring
no exceedances reported
East Fork Spring
no exceedances reported
W. Fork Cottonwood Spr.
no exceedances reported
Quaking Aspen Spring
no exceedances reported
Big Pine Canyon Spring
no exceedances reported
Carter Canyon Spring
no exceedances reported
Gunlock Well #1
04/19/99
TDS
504
500
Gunlock Well #1
All other TDS values were at or below 300 mg/l
Gunlock #2 Replacement
no exceedances reported
Gunlock Well #3
11/28/77
Iron
0.7
0.3
Gunlock Well #4
04/25/90
Turbidity
9.2
3
Gunlock Well #4
04/25/90
Iron
0.3
0.3
Gunlock Well #4
04/25/90
Manganese
0.23
0.05
Gunlock Well #4
04/01/86
Manganese
0.09
0.05
Gunlock Well #4
11/23/82
Manganese
0.075
0.05
Gunlock Well #4
04/25/78
Iron
1.34
0.3
Millcreek Spring
07/06/88
TDS
702
500
Millcreek Spring
04/02/85
TDS
665
500
Millcreek Spring
07/15/81
TDS
648
500
Millcreek Spring
04/25/78
TDS
665
500
Millcreek Spring
04/25/78
Iron
0.36
0.3
Gunlock Well #5
08/20/92
TDS
886
500
Gunlock Well #5
11/23/82
Manganese
0.15
0.05
Gunlock Well #5
04/25/78
Iron
1.73
0.3
City Creek Well #1
07/07/99
Floride
2.4
2
City Creek Well #1
07/07/99
TDS
928
500
City Creek Well #1
07/07/99
Sulfate
437
250
City Creek Well #1
03/12/96
Floride
2.2
2
City Creek Well #1
03/12/96
TDS
884
500
City Creek Well #1
03/12/96
Sulfate
452
250
City Creek Well #1
08/20/92
Floride
2.42
2
City Creek Well #1
08/20/92
TDS
886
500
City Creek Well #1
08/20/92
Sulfate
442
250
City Creek Well #1
08/07/91
Floride
2.33
2
City Creek Well #1
08/07/91
TDS
942
500
226 & 228
City Creek Well #1
08/23/89
10
5
City Creek Well #1
07/06/88
Floride
2.27
2
City Creek Well #1
07/06/88
TDS
1120
500
City Creek Well #1
07/06/88
Sulfate
502
250
City Creek Well #1
04/02/85 Alpha (PCi/L-g)
27
15
City Creek Well #1
04/02/85
Floride
2.4
2
City Creek Well #1
04/02/85
TDS
935
500
Source

Date

Contaminant
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TABLE B2
PUBLIC DRINKING WATER SUPPLIES - WATER QUALITY EXCEEDANCES
Conc.
Standard
(mg/l)
(mg/l)
sg19 Saint George
Millcreek Well #1
06/03/85
Turbidity
4.5
4
sg20 Saint George
Millcreek Well #2
no exceedances reported
226 & 228
sg21 Saint George
Millcreek Well #3 (Aban.) 08/23/89
11
5
sg21 Saint George
Millcreek Well #3 (Aban.) 10/24/83
Iron
5.61
0.3
sg22 Saint George
Snow Canyon Well #4
no exceedances reported
sg23 Saint George
Gunlock Well #6
no exceedances reported
sg24 Saint George
Snow Canyon Well #5
08/20/92
Iron
1.27
0.3
sg24 Saint George
Snow Canyon Well #5
06/08/88
Iron
3.5
0.3
sg24 Saint George
Snow Canyon Well #5
06/08/88
Manganese
0.18
0.05
sg26 Saint George
Gunlock Well #7
no exceedances reported
sg27 Saint George
Gunlock Well #8
no exceedances reported
Millcreek Well #1
sg28 Saint George
no exceedances reported
sr1 Silver Reef SSD
Oak Grove Spring
no exceedances reported
to1 Toquerville
Toquerville Spring
no exceedances reported
vc1 Veyo Culinary Water
Spring 4 Mi NE of town
no exceedances reported
wc1 Washington City
Sproul Springs
12/06/77
Iron
0.75
0.3
wc2 Washington City
Westover Spring #2
12/13/77
Iron
0.67
0.3
wc3 Washington City
Prisbrey Spring #1
no exceedances reported
wc4 Washington City
Prisbrey Spring #6
no exceedances reported
wc5 Washington City
Prisbrey Spring #7
no exceedances reported
wc6 Washington City
Well #1
11/11/80
TDS
767
500
wc6 Washington City
Well #1
Sulfate
360
250
wc6 Washington City
Well #1
12/13/77
TDS
669
500
wc6 Washington City
Well #1
Sulfate
340
300
wc7 Washington City
Well #2
11/11/80
Turbidity
25
4
wc8 Washington City
Well #3
11/09/83
Iron
1.32
0.3
wc8 Washington City
Well #3
All other iron values were below 0.1 mg/l
wc9 Washington City
Well #4
no exceedances reported
wc10 Washington City
Well #5
11/09/83
Iron
0.73
0.3
wc11 Washington City
Well #6
05/19/89
Turbidity
7.1
4
wc11 Washington City
Well #6
Iron
0.36
0.3
wc12 Washington City
Grapevine Well
no exceedances reported
Data provided by Utah Division of Drinking Water
Id #

Owner

Source

Date

Contaminant
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TABLE B3
UNDERGROUND STORAGE TANK DATA
DERR ID #

LUST?

CITY

COUNTY

ZIP

6000187
6000430
6000714
6000745
6000206
6000637
6000645
6000335
6000373
6000677

Y
N
Y
N
Y
N
N
Y
Y
N

7-ELEVEN 1852-22379
A1 SERVICES INC.
ARCO AM PM # 6332
BRENT GLOVER AUTO
CHEVRON BOULEVARD TRI-MART #66
CHRISTIANSEN DRYWALL
CHUM'S LTD.
CITY OF ST. GEORGE
CLIFTON WILSON HURRICANE POWER STATION
DAVE'S ST. GEORGE AUTOMOTIVE

NAME

440 W ST GEORGE BLVD
47 N 600 E
1036 W MIDDLETON DR
689 N BLUFF
5 W ST GEORGE BLVD
1164 W 980 N
130 S MAIN
895 E SKYLINE DR
526 W 600 N
1380 W SUNSET BLVD

LOCATION ADDRESS

SAINT GEORGE
SAINT GEORGE
WASHINGTON
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
HURRICANE
SAINT GEORGE
HURRICANE
SAINT GEORGE

WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON

84770
84770
84780
84770
84770
84770
84737
84770
84737
84770

6000423
6000733
6000374
6000049
6000414
6000327

Y
N
Y
Y
Y
Y

DEPOT JUNCTION #2
DICK'S CAFÉ
DIXIE DISCOUNT AUTO
DIXIE LAND CHEVRON
DON'S AUTO SERVICE
DUSTY ROSE CORP.

921 W SUNSET BLVD
114 E ST GEORGE BLVD
309 W ST GEORGE BLVD
2 E ST GEORGE BLVD
187 W STATE ST
99 W ST GEORGE BLVD

SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
HURRICANE
SAINT GEORGE

WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON

84770
84770
84770
84770
84737
84770

6000681
6000352
6000346
6000138

N
Y
N
Y

EXPRESS MART 2
EZ SHOP
FRED A GOETTIG
FUN STOP MARKET

84 N RIVER RD
471 W TELEGRAPH ST
705 N BLUFF RD
875 E ST GEORGE BLVD

SAINT GEORGE
WASHINGTON
SAINT GEORGE
SAINT GEORGE

WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON

84770
84780
84770
84770

6000734
6000047
6000079
6000077
6000076
6000655
6000139
6000483
6000371
6000372
6000136

Y
Y
N
Y
N
N
Y
Y
Y
Y
Y

GATES AUTO SERVICE & SALES
H & H SHELL OIL
HANDY MART #2
HANDY MART I
HANDY STORAGE CENTER
HARTS GAS & FOOD
HOLT OIL CO.
HURRICANE CHEVRON FOOD MART
HURRICANE FIRE HOUSE
HURRICANE MAINTENANCE SHED
HURRICANE SHELL

190 W ST GEORGE BLVD
880 E ST GEORGE BLVD
757 N BLUFF ST
101 E ST GEORGE BLVD
530 N 1300 E
260 S GREEN SPRING DR
845 N INDUSTRIAL RD
687 W STATE
202 E STATE ST
650 W 600 N
309 W STATE ST

SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
WASHINGTON
SAINT GEORGE
HURRICANE
HURRICANE
HURRICANE
HURRICANE

WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON

84770
84770
84770
84770
84770
84780
84770
84737
84737
84737
84737

6000085
6000089
6000094
6000440
6000660

Y
Y
Y
N
N

INTERMOUNTAIN FARMERS ASSOC
INTERSTATE ROCK PRODUCTS INC.
J & J CONCRETE PRODUCTS DIV.
KV ELECTRIC, INC.
KV ELECTRIC, INC.

SAINT GEORGE
HURRICANE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE

WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON

84770
84737
84770
84770
84770

6000443
6000194
6000192
6000412
6000729
6000718
6000133
6000051
6000008
6000394
6000144
6000145
6000173
6000347
6000147
6000151

Y
N
Y
N
N
N
Y
N
Y
Y
Y
Y
N
Y
Y
N

SAINT GEORGE
SAINT GEORGE
HURRICANE
SAINT GEORGE
SAINT GEORGE
NEW HARMONY
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
HURRICANE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE

WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON

84770
84770
84737
84770
84770
84757
84770
84770
84770
84737
84770
84770
84770
84770
84770
84770

6000726
6000034
6000486
6000263
6000157
6000420
6000028

N
Y
N
N
Y
Y
Y

HURRICANE
SAINT GEORGE
HURRICANE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE

WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON

84737
84770
84737
84770
84770
84770
84770

WASHINGTON

WASHINGTON

84780

SAINT GEORGE WASHINGTON
SAINT GEORGE WASHINGTON
SAINT GEORGE WASHINGTON

84770
84770
84770

6000170

N

310 N INDUSTRIAL RD
765 W STATE ST
1051 N BLUFF ST
1125 W 1130 N
992 N WESTRIDGE DR
50 N 600 E
P O BOX 278
L&L MECHANICAL CONTRACTORS
MAVERIK #242 ST. GEORGE BOULEVARD
702 E ST GEORGE BLVD
MAVERIK #243 HURRICANE
200 W STATE ST
MINUTE MARKET #8
1409 E ST GEORGE BLVD
MIRA MONTE SINCLAIR
386 N Bluff St
NEW HARMONY TEXACO
3802 E HWY 144
NEWBY BUICK
391 W ST GEORGE BLVD
NEWBY OIL DBA CHEVRON MARKET
995 E ST GEORGE BLVD
NORMAN HOWARD
214 N INDUSTRIAL RD
OLD CHEVRON
28 E STATE ST
PACIFIC COAST BLDG. PRODUCTS
845 N RED ROCK
PARKE COX TRUCKING CO. INC.
396 N INDUSTRIAL RD
PARKINSON SUBSTATION
SKYLINE DRIVE
PEARSON TIRE CO.
204 N BLUFF RD
PEPSI COLA BOTTLING GROUP
477 INDUSTRIAL RD
PHILLIPS 66 COMPANY #010216
100 N 200 E
1180 W STATE
HWY U-17 ( WEST OF LYNNS
MARKET)
PHILLIPS KICKS 66 MCDONALDS
PREMIUM OIL #6 ( ST. GEORGE )
181 N BLUFF ST
QUAIL CREEK DIVERSON DAM
HIGHWAY 9
R.W. JONES
675 N INDUSTRIAL RD
RANDALL DIST. CORP
765 REDROCK RD
RED HILLS MUNICIPAL GOLF COURSE
1000 N 700 W
RED ROCK AUTO SALES (OLD EXXON SERVICE ST916 E ST GEORGE BLVD
1391 W REDLEDGE RD
P O BOX 890
RIVERBEND EXPRESS

6000166
6000096
6000021

Y
Y
Y

ROCKY MOUNTAIN COMPANY
RON'S BOULEVARD TEXACO
RUSS'S TEXACO

6000176

Y

SCHOLZEN PRODUCTS CO., INC.

825 INDUSTRIAL RD
915 E ST GEORGE BLVD
297 W ST GEORGE BLVD
548 W 100 N
PO BOX 628
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HURRICANE

WASHINGTON

84737
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TABLE B3
UNDERGROUND STORAGE TANK DATA
DERR ID #
6000229

LUST?
N
SCOTT HIRSCHI

NAME

LOCATION ADDRESS
561 E TABERNACLE DR

CITY
COUNTY
SAINT GEORGE WASHINGTON

ZIP
84770

6000175
6000180

Y
Y

SHORTSTOP DAIRY FREEZE
SINCLAIR #24955

379 W STATE ST
994 E ST GEORGE BLVD

HURRICANE
WASHINGTON
SAINT GEORGE WASHINGTON

84737
84770

6000738
6000131
6000202
6000329
6000115
6000020
6000535
6000174
6000132
6000137
6000186

N
Y
Y
Y
N
N
Y
Y
Y
N
Y

SMITHS CONOCO #189
SPANISH TRAIL SUPPLY
ST. GEORGE #8 AMOCO
ST. GEORGE AMOCO
ST. GEORGE BISHOPS STOREHOUSE
ST. GEORGE FORD & RV
ST. GEORGE OPERATIONS
ST. GEORGE STEEL FAB., INC.
ST. GEORGE TOPPER
STEVE'S MINI MART
TERRY'S STOP-N-SHOP TEXACO

20 N BLUFF
21 S MAIN ST
880 W RED CLIFFS DR
815 E ST GEORGE BLVD
516 N 1400 E
1295 N HIGHLAND DR
820 N 1080 E
1301 E 700 N
191 W ST GEORGE BLVD
851 W SUNSET BLVD
810 E ST GEORGE BLVD

SAINT GEORGE
VEYO
WASHINGTON
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE
SAINT GEORGE

WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON
WASHINGTON

84770
84782
84780
84770
84770
84770
84770
84770
84770
84770
84770

6000415

N

TOQUERVILLE MERCANTILE

176 N TOQUER BLVD

TOQUERVILLE

WASHINGTON

84774

6000334

Y

U.S.WEST 671200

50 W 200 S

HURRICANE

WASHINGTON

84737

6000128

Y

U.S.WEST 671564

100 S 200 W

WASHINGTON

WASHINGTON

84780

6000127

Y

U.S.WEST 671571

104 E TABERNACLE

SAINT GEORGE WASHINGTON

84770

6000125

Y

U.S.WEST 671572

SAINT GEORGE WASHINGTON

84770

6000235
6000378

Y
N

UDOT STA. 522
VEYO MERC

596 N 1400 E
515 W STATE ST
PO BOX 1165
13 N MAIN ST

6000749
6000184
6000744

N
Y
N

WALMART #1439 MIRASTAR #62041
WALTER PACE, AFCE
WASHINGTON COUNTY ADMINISTRATION

675 W TELEGRAPH ST
98 E ST GEORGE BLVD
197 E TABERNACLE
FIFTH DISTRICT COURT BLDG
220 N 200 E
6000748
Y
WASHINGTON COUNTY COURTS COMPLEX
6000473
Y
WASHINGTON COUNTY ROADS DEPT
500 E SKYLINE DR
6000493
Y
WASHINGTON COUNTY SCHOOL DIST.
189 W TABERNACLE RD
6000343
Y
WASHINGTON SERVICE
214 W TELEGRAPH ST
6000262
Y
WEBB'S TEXACO
875 W STATE ST
6000228
N
WILKINSON ELECTRIC
245 W TABERNACLE DR
6000272
Y
WINDER SERVICE INDUSTRIES
112 W STATE
6000530
Y
ZION TRAVEL CENTER
1550 W STATE ST
6000362
N
DALE & BECKY BRITTINGHAM
15 N MAIN ST
DERR ID #: Identification number from Utah Division of Environmental Response & Remediation
LUST:
Leaky Underground Storage Tank
Data obtained from the Utah Automated Geographical Reference Center - October 2004
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HURRICANE
VEYO

WASHINGTON
WASHINGTON
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6506

From:
Sent:
To:
Subject:
Attachments:

Scott Berry <rsberryslc@gmail.com>
Tuesday, September 8, 2020 10:54 AM
LPP, BOR-sha-PRO
[EXTERNAL] Grand Staircase Escalante Partners LPP DEIS
Comment
GSEP DEIS Comment - Google Docs.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau Officer;
Please find attached the substantive comments of Grand Staircase Escalante
Partners (GSEP) on the LPP DEIS. Please include our comments in the
official public participation records for the LPP DEIS.
GSEP is a Utah conservation organization based in Kanab and Escalante,
focused on safeguarding Grand Staircase Escalante National Monument
(GSENM) as established in 1996. Our concerns regarding the LPP DEIS,
described in more detail in the attached document, are focused on impacts
to the GSENM (1996) lands that will be impacted by the construction and
operation of the LPP pipeline.
Thank you for the opportunity to comment on this matter. Please do not
hesitate to contact us for additional clarification of our concerns. Please also
include GSEP on the official BOR mailing roster for information and decisions
about this project. Our contact information is as follows;
Grand Staircase Escalante Partners
310 S. 100 E. #7
P.O. Box 53
Kanab, UT 84741
Att; Scott Berry, Board V.P.
801-556-8515
rsberryslc@gmail.com
Sincerely
Grand Staircase Escalante Partners

6506

Scott Berry, Board V. P.
-Scott Berry
Salt Lake City / Torrey / Boulder
801-556-8515
rsberryslc@gmail.com

"omnia aleam/fiat lux"

6506
September 8, 2009
Grand Staircase Escalante Partners
Att; Scott Berry, GSEP Board Vice President
310 S. 100 E. #7
P.O. Box 53
Kanab, UT 84741
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
lpp@usbr.gov
801-379-1159
Re; Substantive Comments of Grand Staircase Escalante Partners on the Draft Environmental Impact
Statement for Lake Powell Pipeline Project.
Dear Bureau Officer:
Grand Staircase Escalante Partners (GSEP) is a conservation organization based in Garfield and Kane Counties,
Utah, focused on safeguarding Grand Staircase Escalante National Monument (GSENM) as established by Pres.
Clinton in 1996. For over a decade, GSEP has worked with the BLM, local communities, and the interested
public towards that end. As a result of our work in support of GSENM, our organization has developed a strong
expertise with respect to the archaeological, paleontological, and other scientific resources found within
GSENM.
Our substantive comments are focused on the deficiencies found in the DEIS with respect to the analysis of
reasonably foreseeable project impacts on the protected resources within GSENM (1996) as a result of the LPP
Plan of Operation, as described in Appendix E to the DEIS. A significant portion of the LPP pipeline route
traverses lands within GSENM (1996). In addition, most of the eastern section of the pipeline route will be
within visual range of the highlands of the GSENM portions of Kaiparowits Plateau and the Vermillion Cliffs
north of H89, and will accordingly impact the experience of the public who travel from all over the country and
the world to visit and explore in the Grand Staircase region. To a very large degree, the DEIS and the LPP Plan
of Operation fail to consider and analyze these impacts. Specific substantive deficiencies are noted in our
comments presented below.
Thank you for providing our organization with an opportunity to comment on the LPP DEIS. Please include
our comments in the official record of public participation with respect to the LPP. We also specifically request
that our comments be substantively addressed in the Final EIS, and that Grand Staircase Escalante Partners be
included in the official mailing roster for information and decisions regarding the LPP. Our mailing address is
Grand Staircase Escalante Partners
Att; Scott Berry, GSEP Board Vice President
310 S. 100 E. #7
P.O. Box 53
Kanab, UT 84741
Please contact us in the event you have any questions about our comments, or for clarification. Thank you again
for your cooperation.
1

6506
6506-1 Lands and Realty

SPECIFIC SUBSTANTIVE COMMENTS;
6506-1

A. Failure to recognize and consider the boundaries of GSENM as established in 1996. The primary
and overriding deficiency in the DEIS and the LPP Plan of Operation (LPP PO) is the failure to
recognize throughout the documentation and the supporting mapping the 1996 boundaries of GSENM,
relying instead on GSENM boundaries as reduced by Proclamation 9682 of Dec. 4, 2017. The BOR is
certainly aware that the 2017 reduction has been challenged in court action, and that a very distinct
possibility exists that the 1996 GSENM boundaries will be restored as a result of that challenge. The
standards for pipeline construction within GSENM under the 2000 GSENM Monument Management
Plan require a higher standard of analysis than projects located on BLM lands outside the monument. At
each stage in its environmental analysis, BOR should have considered and analyzed how the return of
lands excised from GSENM would alter the consideration of reasonably foreseeable impacts.

6506-2 Cultural Resources

6506-3 Cultural Resources

6506-4 Baseline Effects

B. The Impact of Establishing an Industrial Corridor through lands within and adjacent to GSENM.
The LPP PO describes the development of what is in effect an industrial corridor through monument
lands. For that reason, a detailed analysis should have been prepared describing the impacts of the
corridor on the scientific and cultural resources (protected resources) that GSENM was established to
protect. These include, but are not limited to, archaeological, paleontological, biological, cultural and
visual resources. Significant harm to any of these resources may well have resulted in substantial
changes to the LPP project.

6506-2

6506-3

C. The Failure to Complete Key Protected Resource Inventories before design of the LPP project. It
is apparent that the construction of the industrial pipeline corridor along the proposed ROW will have
substantial impact on the rich protected resources found throughout the project area. Rather than
completing detailed inventories, the BOR has decided to defer inventory completion until after the
decision to proceed with the project has been made, and then only to areas of ground disturbance along
the preferred ROW. This approach puts “the cart before the horse.” At many points, the LPP PO states
that resources discovered while construction is in progress will be mitigated “if feasible.” This language
provides zero guarantees for inventories to be completed or for resources to be afforded the protection
they need for preservation. Genuine and effective preservation of these resources is not possible if the
decision to proceed has already been made. When jumping off a cliff into a lake, waiting until one is in
mid-air to measure the depth of the water is a poor strategy.
D. Visual Impacts; Lights, Noise, and Dust. The information included in the LLP PO on these topics is
vague and qualitative in nature. In summary, while stating that an effort will be made to control these
impacts, when “feasible”, data about specific quantitative measures of light, noise and dust are missing.
For example measuring devices are available that will identify how many dust particles of a certain size
are present in the environment. No information is included in the documentation about baseline dust
concentrations along the pipeline route under given weather conditions, or about how construction
activities would impact such levels. No quantitative information is provided about the visual impacts of
an increase in dust concentrations on visitation, or about potential harms to flora and fauna in the area.
And most importantly, no “upper limit” concentration is specified. The same concerns attach to both
light and noise. The legal obligations for the preparation of an DEIS go beyond simply acknowledging
that impacts will occur, and that some vague effort will be made to mitigate those impacts.

6506-4

ADDITIONAL CONCERNS
GSEP shares many of the concerns expressed by Utah-based conservation organizations regarding the LPP
project, in particular those expressed by Conserve Southwest Utah, whose comments we hereby incorporate by
reference.
2

6506
6506-5

We are particularly disappointed by the refusal of BOR to engage with the question of whether the volume of
water proposed to be transported by the LPP will actually be available in coming decades, given the decreasing
water levels in the Colorado River and growing water demands of Colorado, Arizona, Mexico, and tribal
nations, all of which enjoy higher priority to Colorado River water under the Law of the River than the State of
Utah. The decision to move forward with the LPP as a solution to provide water for growing populations in
Washington County is short sighted and unsustainable. As BOR surely knows, references to the percentage of
water use initially apportioned to Utah are not a sufficient response to the question, given that the Colorado
River Compact mandates that this apportionment is “junior” to specific volumetric assignments made to other
states. Given the currently recognized annual shortfall in Colorado River flow of approximately 2.5 million
acre feet of water (with future decreases forecast), it is immediately apparent that Colorado River water use is
currently vastly oversubscribed; that no “wet water” exists in the system to support the approximately 86,000
acre feet of water required for the LPP. The claim that the needed amount of water is already stored in Flaming
Gorge has no effect on this simple calculation.

6506-5 Water Supply

6506-6 NEPA Process

The likely result of the failure to honestly engage on the question of water supply strongly suggests the
likelihood that the LPP will never function as described in the DEIS. It seems vastly more likely that the entire
planning process is a negotiating ploy actually intended to improve Utah’s negotiating position in some future
renegotiated Colorado River compact. The BOR’s ongoing refusal to genuinely address the water supply
problem in the context of actual current demands on the river, and the interests of senior interests, leads directly
to that conclusion.
CONCLUSION
Grand Staircase Escalante Partners respectfully requests that the BOR re-open the preparation phase of a DEIS
for the LPP for at least one year, to allow BOR and its partners to completely address the questions and concerns
raised above in a new and revised DEIS. GSEP also requests that the public comment period now set to close
on September 9, 2020 be extended until September 9, 2021.

6506-6

Once again, thank you for the opportunity to comment on the LPP DEIS.
GRAND STAIRCASE ESCALANTE PARTNERS
/s/
________________________________________
By Scott Berry, Board Vice President

3
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6507-1 Other

Department of Energy
Western Area Power Administration
299 South Main Street, Suite 200
Salt Lake City, UT 84111

6507-2 Consultation and Coordination

September 8, 2020
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
Via Email: lpp@usbr.gov
Subject: Lake Powell Pipeline Project (LPP) Draft Environmental Impact Statement (DEIS)
Western Area Power Administration (WAPA) appreciates the opportunity to provide comments
on the LPP DEIS.WAPA markets and delivers clean, renewable, cost-based federal hydroelectric
power and related services across a 15-state region of the central and western U.S. where our
more than 17,000 circuit miles transmission system carries electricity from 57 hydropower plants
to serve more than 40 million Americans.
WAPA has interest in the LPP as the federal agency responsible for marketing the energy
produced from Glen Canyon power plant, as well as our operation and construction of
transmission lines associated with the Glen Canyon Dam power plant. WAPA has reviewed the
Draft EIS and other material posted online by Reclamation and provides the following
comments:
1)

Please include WAPA’s hydropower impact analysis of the LPP in the Final EIS.

2)

Section 2.3.2.6 - Transmission System: Several transmission system improvements are
listed including new 69-kV and 230-kV interconnections at WAPA’s Glen Canyon
[Substation] Switchyard. No official request has been made of WAPA for these
interconnections. WAPA should be consulted on the assumptions for construction and
interconnection feasibility.

WAPA looks forward to the opportunity to continue discussion with Reclamation on these
matters.
Sincerely,

Brent Osiek
Policy and Regulatory Advisor

6507-1
6507-2

6508
6508-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

garth <2468ranch@gmail.com>
Sunday, September 6, 2020 7:01 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline project

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Sent from Mail for Windows 10
The following is my comment to the EIS noted above.
I have read the document provided me and I could not find where the alternative to, “manage the
growth in Washington County so the pipeline would not be needed.,” was addressed. This approach has
been used in other cities and have served to reduce water consumption as well as preserving the quality
of life.
Please address this alternative. Thank you.
Sincerely
Garth Baxter
5655 So. 2400 West
Wellsville Ut. 84339

6508-1

6508

…………..0.

6509

From:
Sent:
To:
Subject:
Attachments:

Aaron Anderson <aanderson@bowencollins.com>
Monday, September 7, 2020 7:11 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Environmental Impact Statement
Comments
LPP EIS Public Comment - Aaron Anderson.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Mr. Baxter,
Please find attached my comments regarding the LPP EIS.
I appreciate the opportunity to comment on this very important project in Washington County.
Sincerely,
Aaron Anderson, P.E.
_______________________

.. . . BOW1EN COLUN;S
\51 &.ASS,OC I AlES
435.656.3299 Office
435.680.5147 Cell
801.495.2225 Fax
20 N. Main St., Ste. 107
St. George, Utah 84770
www.bowencollins.com

6509
20 N. Main St., Ste 107
St. George, UT 84470
435-656-3299
aanderson@bowencollins.com

Mr. Rick Baxter, Program Manager
Lake Powell Pipeline Project
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606

September 7, 2020

Transmitted via email: lpp@usbr.gov
RE:

Lake Powell Pipeline Environmental Impact Statement Comment

Dear Mr. Baxter:
I am a licensed professional water resource engineer with over 6 years of experience working on drinking water,
irrigation water, storm water, and sanitary sewer projects in the State of Utah. I received a bachelor’s and master’s
degree in Civil Engineering from Utah State University and have spent the majority of my professional career
living and working in Washington County. I have worked on a wide variety of water resource projects in
Washington County over the last 5 years, but most of my experience has been focused on mastering planning of
culinary water, irrigation, sewer, and storm drain utilities.
I have conducted culinary water and irrigation water master plan studies for several communities in the Southern
Utah area, including St. George City and Ivins City. With these studies, I spent an extensive amount of time
analyzing water use trends and estimating future water use needs. Through my time working on these studies, it
became abundantly clear that if Washington County is to continue growing, a new source of water will absolutely
be required. The Washington County Regional Water Supply Agreement places the burden of this new source
development on the Washington County Water Conservancy District (WCWCD).
Water users in Washington County are heavily reliant on the WCWCD to meet water needs, and I am concerned
that delaying the Lake Powell Pipeline project will result in water demand exceeding current supplies. This may
result in imposed water use restrictions on existing residents, moratoriums on new development, and an inability
to adequately support the water needs for local tourism. I recognize that water conservation and re-use efforts
are necessary components of the future sustainability of the population of Washington County. However, I
strongly believe that conservation of water alone is not adequate to provide for future required water supplies of
Washington County.
The existing surface water and ground water sources which currently provide drinking and irrigation water for
Washington County originate primarily from a single drainage basin: The Virgin River. Upstream of Washington
County, major tributaries of the Virgin River include the East Fork, North Fork, Ash Creek, Santa Clara River, and
Fort Pearce Wash. The Virgin River basin is a highly variable water source characterized by short periods of very
high flow followed by extended periods of low flow. The LPP project will bring an additional supply of water from
mountain ranges in Wyoming, Colorado, and northern Utah. Due to the increased number of drainage basins from

6509
20 N. Main St., Ste 107
St. George, UT 84470
435-656-3299
aanderson@bowencollins.com
which water will originate the project will improve the reliability and redundancy of the water supplies for
Washington County.
The Lake Powell Pipeline Project is proposed to deliver approximately 86,000 acre feet of water from the
Colorado River system to Washington and Kane counties in southwestern Utah. This volume of water is reported
as equal to 6% of Utah’s allocated supply of the Colorado River and 0.5% of the average annual flow rate of the
Colorado River. With the understanding that Washington County is an attractive place to live and that the
economy is vibrant, diverse, and growing, I believe that Utah’s allocation of 6% of its Colorado River supply to this
County is a prudent decision. With an increased and redundant water supply from the Lake Powell Pipeline
Project, the projected population of Washington County is sustainable.
Thank you for the opportunity to provide comments on this important project. I anticipate the LPP project will
create several positive effects for decades to come. Please continue to move forward steadily with the requisite
environmental analyses for the project
Please add me to the notification list for the project.
Sincerely,

Aaron Anderson, P.E.
Utah Water Resource Engineer

6509-1 Opinion - For Proposed Lake Powell Pipeline

6509-1

6510
6510-1 Water Resources
From:
Sent:
To:
Subject:

Tony Bell <abell2@aol.com>
Friday, September 4, 2020 11:32 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am writing to oppose the Lake Powell Pipeline. Below are comments that address most of the proposals
and flaws in your current draft DEIS.
 The BOR must show that a “second source” of water is reliable; that water will be available in Lake
Powell and that the LPP can be a permanent water supply.
 The BOR’s analysis of the security of the water supply for the LPP does not demonstrate that Lake
Powell will be a reliable “second source”; it doesn’t meet the test for scientific integrity and accuracy of
information required by NEPA.
 The BOR must provide examples of other communities with reasonable GPCD demand and which
have similarly large watersheds and that have a “second source” of water before asserting that
Washington County must have such a second source.
 The BOR only analyzed a very narrow “No Action” alternative and two pipeline construction alternatives
and must consider a reasonable water conservation alternative.
 The BOR must evaluate reasonable alternatives to the proposed pipeline that would avoid or minimize
adverse effects. It is not reasonable to reject water conservation alternatives because they do not provide
a “second source” of water.
 The BOR must consider a water conservation alternative such as the Local Waters Alternative that
would rely on local sources of water and could provide a predictable, stable, less expensive, and
incrementally implemented method for satisfying water needs.
 The BOR must expect water use for Washington County that is similar to the current reality in, and
achievements by, other southwest communities.
 The BOR must include all future water supplies from municipal and other sources and must use
reasonable assumptions—not 100 percent—for agricultural water conversions.
 Just because BOR, as the permitting agency, or the Washington County Water Conservation District
(WCWCD), as a water wholesaler, cannot require strict water conservation practices, doesn’t mean that
water conservation cannot be implemented by retail water providers to dramatically reduce demand.
 The DEIS does not adequately characterize future water use; BOR should project future per capita
demand that is similar to the current reality in, and achievements by, other states, metropolitan areas, and
water districts in the southwest U.S.
 The DEIS did not identify all potentially available sources, so BOR must quantify the total available
water supply and include reasonable increases in yield from sources other than WCWCD’s supply (i.e.,
cities, irrigation companies, etc.).
 The BOR must provide a fair and accurate projection to determine how much additional population
could be supported by these additional supplies as demand is reduced to levels seen in other, similarly
semi-arid, places.
 The DEIS is deficient because it doesn’t determine whether the LPP project is financially feasible for
WCWCD.

6510-1

6510
6510-2 Socioeconomics
 The BOR doesn’t address the adverse economic effects of paying for the LPP on residents and
businesses.
 The BOR doesn’t address the economic impact on residents and businesses, especially low-income
residents in Washington County who are faced with a quadrupling of water rates, doubling of impact fees,
and property taxes going to WCWCD increasing by more than 50 percent.
 BOR must disclose all of the actual costs of the pipeline, including the financing costs.
 Utah doesn’t have approval to move this LPP water right from the Upper Basin to the Lower Basin.
Consequently, before approving the LPP, Utah must secure the permission from the other Colorado River
states and the Congress to transfer water from the Upper Basin to use in the Lower Basin, as required by
the Colorado River Compact.
 The DEIS must include a requirement that Utah has secured the necessary permissions before
approving the Lake Powell Pipeline.
 The BOR failed to analyze the effect and cost of chemicals used to eradicate quagga mussels,
potential effects on the quality and safety of drinking water, and potential pollution of aquifer storage
beneath Sand Hollow Reservoir.
 The BOR must include in the DEIS the risks and implications if mitigation measures are not successful
since this will be the first major pipeline that will have to deal with the quagga mussel.
 The BOR must analyze the effects on water quality from quagga mussel waste products (e.g., sulfites,
sulfates, nitrogen, ammonia, etc.) and decomposition within the pipeline and their ability to spread toxic
algae.
 The BOR must evaluate the potential economic cost of treating quagga mussels in the pipeline,
reservoirs, municipal systems, businesses, and homes.
 The BOR’s plan to mitigate impacts to Mojave desert tortoises is insufficient to meet the need of
protecting these threatened animals.
 The DEIS (page 99) only considers impacts within one mile of the pipeline, which is insufficient as it
omits completely the impact of the necessary infrastructure that has to be built to support the pipeline.
 The BOR failed to consider the value of pristine land lost and scarred for future generations.
 The BOR must assess economic effects of lost scenic values on tourism and major events in the
region.
 The BOR omits the effects of greenhouse gas emissions resulting from LPP cement.
 BOR should not rely on very hypothetical models with unfounded assumptions, such as “benefits
transfer” of water security, to quantify LPP benefits.
 A full cost/benefit study should be explicitly done for Washington County and invite input from a third
party and objective economists.
 If BOR insists on using a “benefits transfer” method and expects residents to accept it, they must reveal
the base study case and the details behind that study.

 Sincerely, ABell

6510-2

6510-3

6510-3 Lands and Realty

6510-4 Aquatic Invasive Species

6510-5 T&E Species
6510-4

6510-6 Impact Analysis Methodology

6510-7 Visual Resources

6510-8 Other
6510-5
6510-6
6510-7
6510-8

7645
7645-1 Other
From: WildEarth Guardians <action@wildearthguardians.org> on behalf of Carolyn Raasch
<action@wildearthguardians.org>
Sent: Saturday, September 5, 2020 9:26 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft EIS and Plan Amendment

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Sep 5, 2020
U.S. Bureau of Reclamation
Dear Reclamation,
You can make a positive difference!
Thank you for your consideration.
Sincerely,
Carolyn Raasch
715 Meyers Road
Morrisdale, PA 16858
wolveshowl2@hotmail.com

7645-1

7673
7673-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: WildEarth Guardians <action@wildearthguardians.org> on behalf of Ron Deters
<action@wildearthguardians.org>
Sent: Saturday, September 5, 2020 6:56 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft EIS and Plan Amendment

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Sep 5, 2020
U.S. Bureau of Reclamation
Dear Reclamation,
I oppose the Lake Powell Pipeline Project, including both the Southern
Alternative (preferred alternative) and the Highway Alternative, and
believe that the best path forward is to choose the No Action
Alternative.
Thank you for your consideration.
Sincerely,
Ron Deters
1378 Schade Lane
Dekalb, IL 60115-8981
rrdeters@gmail.com

7673-1

8079
8079-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Kelly A <akelly4now@yahoo.com>
Saturday, September 5, 2020 2:35 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8079-2 Alternatives

8079-3 Other

8079-4 Wildlife
This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8079-4 cont'd Impact Analysis Methodology

Dear Bureau of Reclamation:
8079-1

I am writing to express my strong opposition to the Lake Powell pipeline (LPP). This
proposed construction is irresponsible and ill-considered.
8079-2

Firstly, I am deeply concerned that water conservation measures were not the first
priority. The Bureau of Reclamation (BOR) only analyzed a very narrow “No Action”
alternative and two pipeline construction alternatives and must consider a reasonable
water conservation alternative. The BOR must evaluate reasonable alternatives to the
proposed pipeline that would avoid or minimize adverse effects. It is not reasonable to
reject water conservation alternatives because they do not provide a “second source” of
water. The BOR must consider a water conservation alternative such as the Local
Waters Alternative that would rely on local sources of water and could provide a
predictable, stable, less expensive, and incrementally implemented method for
satisfying water needs. The BOR must expect water use for Washington County that is
similar to the current reality in, and achievements by, other southwest communities.The
BOR must include all future water supplies from municipal and other sources and must
use reasonable assumptions—not 100 percent—for agricultural water conversions. Just
because BOR, as the permitting agency, or the Washington County Water Conservation
District (WCWCD), as a water wholesaler, cannot require strict water conservation
practices, doesn’t mean that water conservation cannot be implemented by retail water
providers to dramatically reduce demand.
Furthermore, the LLP appears to violate the 1922 Colorado River Compact. Utah
doesn’t have approval to move this LPP water right from the Upper Basin to the Lower
Basin. Consequently, before approving the LPP, Utah must secure the permission from
the other Colorado River states and the Congress to transfer water from the Upper
Basin to use in the Lower Basin, as required by the Colorado River Compact.
Importantly, The LLP would have severe environmental impact on multiple ecosystems.
Specifically: (1) The BOR’s plan to mitigate impacts to Mojave desert tortoises is
insufficient to meet the need of protecting these threatened animals. (2) The DEIS

8079-3

8079-4

8079-4
Continued

8079

(page 99) only considers impacts within one mile of the pipeline, which is insufficient as
it omits completely the impact of the necessary infrastructure that has to be built to
support the pipeline. (3) The BOR failed to consider the value of pristine land lost and
scarred for future generations. (4) The BOR must assess economic effects of lost
scenic values on tourism and major events in the region. And (5) The BOR omits the
effects of greenhouse gas emissions resulting from LPP cement.
The water in the Colorado River is already over-committed. We owe it to future
generations to do everything possible to ensure the viability of this tremendously
valuable ecosystem, as well as other wild areas. Water is a too-precious commodity in
our desert communities and environment to squander.
Thank you for your attention.
Susan Kelly Ambler
1328 Vine St.
Denver, CO 80206

8079-4
Continued
8079-5
8079-6
8079-7
8079-8
8079-9

8079-4 cont'd Impact Analysis Methodology

8079-5 Lands with Wilderness Characteristics

8079-6 Socioeconomics

8079-7 Climate Change - General

8079-8 Water Supply

8079-9 Opinion - Opposed to Proposed Lake Powell Pipeline

8080
8080-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: Jeffrey Allen <allenjeffrey@beyondbb.com>
Sent: Monday, September 7, 2020 4:27 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline DEIS

8080-2 Alternatives

8080-3 Native American Concerns
This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

8080-4 Purpose and Need

Dear Bureau of Reclamation,

8080-5 Alternatives

As a CPA and MBA in Finance, I find the DEIS for the Lake Powell Pipeline to be inadequate and
decidedly non-independent. I have followed arguments for the LPP for over 15 years. The Washington
County Water Conservancy has never provided fair consideration of all issues and insists on not
including legitimate alternatives to the LPP including a local waters alternative and a conservation
alternative, both of which should be implemented prior to the consideration of the LPP. The State of
Utah audit and the study by University of Utah economics professors cast clear doubt on the viability of
the LPP.
1. Requirement for a Second Source of Water. Actually, Washington County has many sources of water
and is using them effectively today. In the 20 years I have lived here, there has never been a water
emergency. To declare that the entire Virgin River Basin including ground water, Springs on Pine Valley
Mountain, and the Markagunt plateau is unreliable, and the Colorado River with its over-allocated
water is not examined is not consistent with known facts and BOR studies. Its been 35 years since the
Lake Powell Reservoir is full. Mot communities in Utah and the Nation do not have a second source of
water when defined this broadly. Our local water have not been fully exploited and many opportunities
exist.
2. Water Conservation Alternative. Without water conservation, any water resource construction
project lacks justification. Water conservation must be placed first, and I can say from experience that
the Washington County Water Conservancy Board is not seriously interested as is Las Vegas, California,
Phoenix and Tucson. 60% of water goes to lawns and non-native vegetation. Adoption of a simple
water budget would do much to increase water conservation.
3. Overinflated Need for Water in Washington County. For years, the Washington County Water
Conservancy District has overstated demand for water. I remember distinctly reading that Washington
County will run out of water in 2020. Not true. Consistently, projections of increased population have
been off by a huge factor. Unless it is the intention to justify the LPP at any cost, realistic estimates of
future per-capita demand comparable to other desert cities must be used.Why is it necessary for the
LPP to justify over use of water by flawed assumptions and omissions of material fact?
4. Financing. BOR must disclose all costs of financing including interest, ongoing maintenance costs as
well as the economic impact of increased water rates, impact fees, and property tax rates. 30% of
Washington County is classified as less than middle income. Increased impact fees and increased
property taxes will overburden a community that already lacks affordable housing. Further, the costs of
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the project will be shared by all citizens of the state whether they benefit or not. Ninety years of
bonding (and interest) by the state is in itself an absurd way to justify "affordability" of the project. For
ninety years, citizens of the Utah will have to reduce spending for education, prisons, and public health
just to finance a project that Washington County cannot afford.
The Utah State Treasurer is opposed to bonding by the state for the LPP. Washington County cannot
afford to sell $ 2 billion of bonds. The bond limits for the State of Utah will have to be increased by a
constitutional amendment which probably will not be approved by voters. Increased interest rates for
all State of Utah projects will increased as well as school districts simply due to the vastly increased
bonding in a state that has been known for fiscal restraint, particularly in bonding.

8080-6
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8080-7 Other

8080-8 Aquatic Invasive Species

8080-9 Visual Resources
8080-7

5. The So-Called LPP Water Right. BOR does not disclose that consent to transfer water from the Upper
Basin to the Lower Basin has not been secured either form Congress or the other Colorado Basin States.
BOR does not disclose objections from the Arizona Department of Water Resources to the transfer of
water from the Upper to the Lower Basin. There is no sense in approving LPP prior to obtaining
permission from other states, particularly since BOR's own studies indicate a looming water shortage in
this already ove-rallocated river.
6. The LPP water right is junior to many other water rights, including native americans, water rights
established before 1958, as well as the Lower Basin states and Mexico. The LPP's junior water right
does not guarantee availability of water in the future particularly in light of BOR's own disclosures.
There is no doubt that as soon as the LPP begins there will be lawsuits, and Utah is not prepared.ss
7. Quagga Mussels. I was in Wisconsin when the quagga mussels appeared in Lake Michigan. What a
disaster. Chemicals will not solve the problem and will contaminate our municipal water supplies when
chlorine reacts to organic matter in our water. Both the National Park service and the Utah Water
Development Commission have voiced concerns about the spread of quagga mussels. Even if a
satisfactory solution can be found, the cost of this ongoing treatment must be included.
8. Scenic Corridor, LPP facilities along US 89 would severely degrade the world-class scenic corridor.
Much of this sorridor is pristine and even the small developed area of Kanab cannot compare to six
hydroelectric plants and five pump stations and the miles of roads and other infrastructure needed to
maintain the pipeline. Land in the desert takes centuries to recover.
9. Benefits transfer. The benefits transfer is unfortunately full of hocus-pocus. One hundred years to
break even! No one considers that economic. And the analysis is shot full of hypotheticals, overstated
assumptions, and a pre-established conclusion. A full cost/benefit study using conventional analysis
must be completed.
Sincerely,
Jeffrey Allen, CPA. MBA.
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8081-2 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

John McDonnell <andreamcdonnell2228@gmail.com>
Sunday, September 6, 2020 3:52 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Public Comment

8081-2 Water Supply

8081-3 Socioeconomics

8081-4 Visual Resources

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8081-5 Opinion - Opposed to Proposed Lake Powell Pipeline
I am completely opposed to the Lake Powell-Washington County pipeline. First of all, it is unnecessary.
Washington Co. uses so much more water per capita than other dry desert cities such as Tucson and
Phoenix. Further, water rates are low in Washington Co., further encouraging waste rather than
conservation. Second of all, it is much too expensive and these public funds are desperately needed for
other public services including quality education and sustainable energy that will support the future of
our state. Finally, this project would create lasting destruction of irreplaceable desert beauty and tribal
homelands.
In summary, I strongly urge that the Lake Powell-Washington Co. pipeline not be approved for
construction. It is not needed, it is unreasonably expensive, and it is quite destructive of natural beauty
and tribal homelands. Thanks for your consideration of my comments.
Sincerely,
Andrea P. McDonnell, Ph.D.
Cottonwood Heights, Utah
Sent from Mail for Windows 10
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From:
Sent:
To:
Cc:
Subject:

Robert Anglin <anglin.rob@icloud.com>
Monday, September 7, 2020 9:00 PM
LPP, BOR-sha-PRO
stop.lpp@conserveswu.org
[EXTERNAL] Lake Powell Pipeline DEIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

eptember 7th, 2020

Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
RE: Lake Powell Pipeline DEIS
Email: lpp@usbr.gov

Subject: Comments on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

Dear Bureau of Reclamation, Provo Area Office:

The LPP water right appears to violate the 1922 Colorado River Compact. BOR does not
disclose that the UDWRe has not secured the consent of the other Colorado River Basin states or
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the United States Congress to transfer water from the Upper Basin to the Lower Basin, in
violation of the Colorado River Compact.

cont'd Other

8082-1 Water Supply
8082-1

8082-1 cont'd Socioeconomics

BOR also does not disclose objections from the Arizona Department of Water Resources to the
transfer of water from Upper to Lower Basin. The Lake Powell Pipeline would transfer water
from the Upper Colorado River Basin (above Lee Ferry, Arizona) for use in the Lower Basin
(Virgin River watershed). As a state in the Upper Colorado River Basin, Utah must first secure
approval from all of the other six Colorado River states and the United States
Congress. Securing approval from the other states could potentially and significantly slow the
approval process, especially in times of shortage. A 2017 letter to the Utah Division of Water
Rights from the Arizona’s Department of Water Resources notes that this transfer may violate
the Colorado River Compact. BOR only notes—does not require—that Utah “is addressing this
question”, and not seeking approval from the other Colorado River Basin states about such a
transfer when, especially in times of shortage, approval by other basin states is questionable.

Utah must also seek approval from the U.S. Congress for interstate agreements related to the
Colorado River Compact. Utah does not have approval to move this LPP water right from the
Upper Basin to the Lower Basin. Consequently, before approving the LPP, Utah must secure the
permission from the other Colorado River states and the Congress to transfer water from the
Upper Basin to use in the Lower Basin, as required by the Colorado River Compact. The DEIS
must include a requirement that Utah has secured the necessary permissions before approving the
Lake Powell Pipeline.

Additionally, things have changed since the Utah Legislature passed the 2006 Lake Powell
Pipeline Development Act. For one thing, the cost of the Lake Powell Pipeline has grown
significantly, from $187 million in 1995 when it was first conceived, to $257 million in 2001,
$354 million in 2006, and now, $1.8-2.0 billion in the 2020 draft EIS. Meanwhile, 2065
population projections have plummeted from 860,000 to 508,952.
Providing for southern Utah’s water demand while protecting the area’s affordability and unique
culture is essential to southern Utah’s future. But satisfying demand with the Lake Powell
Pipeline would all but destroy Washington County’s tradition of fiscal responsibility, selfreliance, and good stewardship of our land and water.
The Utah Legislature, concerned about the Utah Division of Water Resources’ (UDWRe)
approach to providing water for Washington County, asked the Office of the Legislative Auditor
General to assess the state’s projected need for water and the UDWRe’s analysis of potential
solutions, including the Lake Powell Pipeline proposal.

8082-1
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Governor Herbert created the Executive Water Finance Board to study how to pay for the Lake
Powell Pipeline. They have determined the Lake Powell Pipeline is a $1 billion state subsidy
with annual payments by the state of $80-120 million that will take funds away from other state
needs. The Lake Powell Pipeline Development Act requires that Washington County residents
pay for the Lake Powell Pipeline project. But auditors noted that the Washington County Water
Conservancy District’s (WCWCD) proposal attempts to circumvent that requirement.

8082-2 Opinion - Opposed to Proposed Lake Powell Pipeline

Although the Lake Powell Pipeline Act calls for a ‘reasonable interest rate,’ a recent financing
summary submitted by the Washington County Water Conservancy District would create a large
state taxpayer subsidy (range of $1 billion). The proposed taxpayer subsidy comes primarily
from repaying the loan over a long time period with devalued future dollars.”
With a public project of this size, the lack of transparency is troubling. The entire repayment
burden will fall on the shoulders of Washington County residents and the State of Utah. If the
State is to take on this liability it should be put to a vote of all the state’s residents to decide if it
is fiscally reasonable to the state as a whole to take on this burden.

8082-2

It disturbs me as a citizen and taxpayer of the State of Utah that we would get this far in the LPP
planning and approval process after taxpayers paid over $36 million for these studies and Utah
may not even have the legal water right to use the water over the long term? Please deny this
process from going forward until the State of Utah complies with the legal mandates required.

Thank you for your consideration of these comments.
Sincerely,
Robert John Anglin
1338 Wintook Drive, Ivins UT 84938
anglin.rob@gmail.com

cont'd Socioeconomics
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From:
Sent:
To:
Subject:

Annette Pedersen <annette.annettepedersen@gmail.com>
Friday, September 4, 2020 2:18 PM
LPP, BOR-sha-PRO
[EXTERNAL] Fwd: Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

---------- Forwarded message --------From: Annette Pedersen <annette.annettepedersen@gmail.com>
Date: Fri, Sep 4, 2020 at 11:17 AM
Subject: Comment on the Lake Powell Pipeline Draft Environmental Impact Statement
To: <lpp@usbr.gov>
Dear Bureau of Reclamation,
What the Draft EIS says or doesn’t say:





On a list of 19 resources evaluated in the DEIS, both LPP route alternatives have
cumulative environmental effects; while a conservation alternative would have little or no
effect.
The building of the LPP would require extensive excavation of soils and would be more
than was used in cement to build Hoover Dam.
BOR found that areas of Mojave desert tortoise habitat would be affected by building the
LPP.

Why this is a problem:




The National Environmental Policy Act (NEPA) was intended to move agencies such as
BOR to prefer alternatives that minimize damage to the natural and human environment;
however, the BOR’s preferred alternative is the most damaging alternative.
LPP construction adds to the industrialization of US 89, which is a scenic corridor in the
Grand Staircase Escalante National Monument (GSENM). The GSENM boundary was
illegally reduced by the Trump administration to allow fewer restrictions to building the
LPP.

8083












LPP would include six hydroelectric plants and five pump stations with power lines, high
steel power poles connecting them to existing power grids, parking lots, substations,
lights, new access paved roads, regulating tanks and reservoirs, manholes, air release
values, vacuum relief values, blow off valves, fencing, buried forebay tanks, buried surge
tanks, pipeline inspection gauge (pig) retrievals used to clean the pipe, and surface
overflow detention basins, all of which require weekly maintenance.
LPP infrastructure would scar the scenic beauty of desert landscapes, disturb wildlife, and
expose archeological and cultural sites along its route.
LPP facilities would be visible from US Highway 89 and other highways along vast,
scenic areas, compromising viewscapes for untold thousands of visitors, and affecting
tourism.
Habitat for the threatened Mojave desert tortoise is already under stress due to
development pressures; LPP construction activities would add additional stress.
These lands draw American tourists from around the country and provide valued outdoor
recreation opportunities and would be permanently scarred by LPP’s infrastructure.
The scenic beauty of our public lands in Washington and Kane counties is worldrenowned and drives our economies, providing thousands of jobs in hospitality and
tourism. Visitors driving to different National Parks and the Grand Staircase Escalante
National Monument would be adversely affected by the visible scars from building the
LPP and the infrastructure to support it.
Scars from the LPP would harm scenic beauty important to Utah’s economy which is
transitioning to tourism and outdoor recreation, an industry that provides 110,000 direct
jobs and $3.9 billion in wages in the state of Utah in 2017.

Commenting guidance







The BOR’s plan to mitigate impacts to Mojave desert tortoises is insufficient to meet the
need of protecting these threatened animals.
The DEIS (page 99) only considers impacts within one mile of the pipeline, which is
insufficient as it omits completely the impact of the necessary infrastructure that has to be
built to support the pipeline.
The BOR failed to consider the value of pristine land lost and scarred for future
generations.
The BOR must assess economic effects of lost scenic values on tourism and major events
in the region.
The BOR omits the effects of greenhouse gas emissions resulting from LPP cement

Annette Pedersen
How much love are you giving your dream?

8084
8084-1 Alternatives
From:
Sent:
To:
Subject:

Annette Pedersen <annette.annettepedersen@gmail.com>
Friday, September 4, 2020 2:17 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8084-2 Lands and Realty

8084-3 Cumulative Impacts

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
What the Draft EIS says or doesn’t say:





On a list of 19 resources evaluated in the DEIS, both LPP route alternatives have
cumulative environmental effects; while a conservation alternative would have little or no
effect.
The building of the LPP would require extensive excavation of soils and would be more
than was used in cement to build Hoover Dam.
BOR found that areas of Mojave desert tortoise habitat would be affected by building the
LPP.

Why this is a problem:








The National Environmental Policy Act (NEPA) was intended to move agencies such as
BOR to prefer alternatives that minimize damage to the natural and human environment;
however, the BOR’s preferred alternative is the most damaging alternative.
LPP construction adds to the industrialization of US 89, which is a scenic corridor in the
Grand Staircase Escalante National Monument (GSENM). The GSENM boundary was
illegally reduced by the Trump administration to allow fewer restrictions to building the
LPP.
LPP would include six hydroelectric plants and five pump stations with power lines, high
steel power poles connecting them to existing power grids, parking lots, substations,
lights, new access paved roads, regulating tanks and reservoirs, manholes, air release
values, vacuum relief values, blow off valves, fencing, buried forebay tanks, buried surge
tanks, pipeline inspection gauge (pig) retrievals used to clean the pipe, and surface
overflow detention basins, all of which require weekly maintenance.
LPP infrastructure would scar the scenic beauty of desert landscapes, disturb wildlife, and
expose archeological and cultural sites along its route.
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LPP facilities would be visible from US Highway 89 and other highways along vast,
scenic areas, compromising viewscapes for untold thousands of visitors, and affecting
tourism.
Habitat for the threatened Mojave desert tortoise is already under stress due to
development pressures; LPP construction activities would add additional stress.
These lands draw American tourists from around the country and provide valued outdoor
recreation opportunities and would be permanently scarred by LPP’s infrastructure.
The scenic beauty of our public lands in Washington and Kane counties is worldrenowned and drives our economies, providing thousands of jobs in hospitality and
tourism. Visitors driving to different National Parks and the Grand Staircase Escalante
National Monument would be adversely affected by the visible scars from building the
LPP and the infrastructure to support it.
Scars from the LPP would harm scenic beauty important to Utah’s economy which is
transitioning to tourism and outdoor recreation, an industry that provides 110,000 direct
jobs and $3.9 billion in wages in the state of Utah in 2017.
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Commenting guidance







The BOR’s plan to mitigate impacts to Mojave desert tortoises is insufficient to meet the
need of protecting these threatened animals.
The DEIS (page 99) only considers impacts within one mile of the pipeline, which is
insufficient as it omits completely the impact of the necessary infrastructure that has to be
built to support the pipeline.
The BOR failed to consider the value of pristine land lost and scarred for future
generations.
The BOR must assess economic effects of lost scenic values on tourism and major events
in the region.
The BOR omits the effects of greenhouse gas emissions resulting from LPP cement

Annette Pedersen
How much love are you giving your dream?
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8085-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Susan Juetten <artemesiaacres@gmail.com>
Sunday, September 6, 2020 4:48 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8085-2 Water Supply

8085-3 Opinion - Opposed to Proposed Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To Whom it May Concern:

8085-1

As a water user in Nevada, my household's attempts to conserve
and reuse this resource have been longstanding and I hope, a
part of the solution towards a sustainable water future for the dry
southwest with its growing population.
The proposed importation of water from Lake Powell to to fuel
potential growth in Washington County UT is egregious use of
the resource as affects me as well as millions of current water
users who, though we may not have a senior water right, hooked
up with every expectation that careful use by us and most other
established user would ensure water into the relative future. And
there is not enough water in the Colorado to serve all the present
users. And it is ridiculous to pipe water to a water guzzling
community far away.
These opinions are based on several objective aspects of this
proposal. Here are three:
“The DEIS has been prepared in response to the Proposed
[Lake Powell Pipeline] Project and does not attempt to compel
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cont'd Opinion - Opposed to Proposed Lake Powell
Pipeline

Washington County residents to modify, change, or curtail their
current culture, lifestyle or social expectations.” SO WHY
WOULD PEOPLE THERE CONSERVE? THEY ALREADY
DISPLAY HIGHER PER PERSON WATER USE THAN
PHOENIX AND TUCSON by FACTORS OF TWO AND
THREE! They are apparently not good stewards of the resource.
Why should we allow them to jeopardise all the other current
myriad uses of Colorado River water?






Since the Colorado River water was allocated in the
Colorado River Compact of 1922 and river flows have
declined since then, and more declines are projected,
today’s over allocation is worse than expected and with
potential drought, climate change etc. these new users of
the river's water could conceivably be taking the whole
"basin" down with them.
The LPP will inflict environmental damage not even
thoroughly accounted for in the draft EIS according to
experts, with drought and climate change looming . Federal
lands are owned by -all- Americans and the Bureau should
look beyond economics to protect public lands for me, my
children and future generations.
The WCWCD’s projected 100,000 acre-feet of water from
local sources is enough to support projected growth if used
at reasonable rates. Additional local supply through
agricultural conversion, reuse and other local supplies
could be tapped.

Thank you in advance for reviewing contents of this and other
comments, and making a decision that will least impact current
and future users of scant water resources.
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8086-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

April Warwick <awarwick@ak.net>
Friday, September 4, 2020 2:03 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hello:
I’m writing, to ask that you say NO to the Lake Powell Pipeline. It is unnecessary, costly and risks future
corruption. We are better off with it.
Thank you,
April Warwick

8086-1
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8088-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Roger <azroger@cox.net>
Monday, September 7, 2020 6:37 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8088-2 Cumulative Impacts

8088-3 Opinion - Opposed to Proposed Lake Powell Pipeline

8088-5 Impact Analysis Methodology
This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8088-5 Climate Change - General

8088-6 Opinion - Opposed to Proposed Lake Powell Pipeline

To: U.S. Bureau of Reclamation

Dear Sir/Madam:
8088-1

I am writing out of concern about the proposed Lake Powell Pipeline. Essentially any version of
this proposal would cause permanent damage to the desert lands of southern Utah. It would harm
key protected species such as the desert tortoise, harm the economic value of the area which has
multiple parks and scenic areas. The project would include multiple industrial development
projects including hydroelectric plants, high voltage power lines, new roads, and cause persistent
recurring harm through the added maintenance activities.
As a PhD biologist with many years experience, I see no overwhelming value in the project. The
EIS is inadequate at best. It focuses only on narrow portions of the potential impact area and
worse, the whole thing ignores the overriding problem of climate change. I realize that some
political pressures may come to bear on those working in the current Bureau of Reclamation, but
development in the southwest of this type is working against science and fate. Climate change is
already lowering Lake Powell and soon it will hardly be able to fulfill it’s original obligations.
Further, damage the pipeline would do to the fragile desert would be greatly exacerbated by
climate change. Further, the pipeline and all it’s ancillary development would specifically
interfere with the highly critical ability of vulnerable species to move from climate-compromised
habitat to new, cooler environments they will need for long term survival. The pipeline
utlimately would harm the desert and it’s unique species, which are important to highly valuable
tourism for the area, in a vain effort to expand development in an area that may want to be
thinking more about survival, not overly ambitious expansion.
To summarize, I think the Lake Powell Pipeline is not acceptable as proposed. I have a hard time
imagining any acceptable version.
Roger Barthelson, PhD
520-9775259
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From:
Sent:
To:
Subject:

Barbara Gish-Vest <barbaragishvest@gmail.com>
Sunday, September 6, 2020 6:03 PM
LPP, BOR-sha-PRO
[EXTERNAL] Re Pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Preserve the Colorado and Lake Powell for recreation. With population growth and with all the
stress , nature is the anecdote.

8089-1

8090

From:
Sent:
To:
Subject:
Attachments:

Boyd Hanzon <bdhanzon@comcast.net>
Sunday, September 6, 2020 1:32 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Draft Lake Powell Pipeline
Environmental Impact Statement
Lake Powell Pipeline letter 9-5-2020.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Bureau of Reclamation,
The attached letter contains comments on the Draft Environmental Impact Statement for the proposed
Lake Powell Pipeline. Please review the comments and revise the Draft Environmental Impact
Statement as requested.
If you have questions regarding the comments made in the attached letter, please feel free to contact
me.
Boyd D. Hanzon

8090
8090-1 Opinion - Opposed to Proposed Lake Powell Pipeline
September 5, 2020

8090-2 Alternatives
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606

8090-3 Socioeconomics

RE: Lake Powell Pipeline Draft Environmental Impact Statement

8090-4 Water Supply

Dear Bureau of Reclamation:
I am writing to express my concerns about the veracity of the Draft Environmental Impact
Statement (DEIS) for the proposed Lake Powell Pipeline project and to request that the DEIS be
revised to address these concerns.

8090-1

While I have many concerns about the thoroughness and objectivity of the DEIS, the following
are among the most significant:
1. It appears the DEIS arbitrarily limits the evaluation of viable Washington County
water supply alternatives to the “do nothing” alternative and two Lake Powell
Pipeline alternatives. This misrepresents the viable water supply alternatives
available to Washington County and therefore is not consistent with an objective
evaluation. The fact that many other cities in the southwest United States use much
less water per capita than those in Washington County, and the fact that the lower per
capita usage rates have been achieved economically, indicates that there is substantial
opportunity for practical and economical reductions in Washington County’s per
capita water usage. The DEIS should be revised to include evaluation of all viable
alternatives, including an aggressive Washington County water conservation
program.
2. The anticipated costs of the proposed Lake Powell Pipeline are preliminary, or
“planning” level estimates, and the accuracy and reliability of these estimates must be
considered when evaluating the economic viability of the pipeline alternatives. It is
common for project costs to escalate substantially between the preliminary planning
phase and the construction phase of a project such as the Lake Powell Pipeline. Even
assuming the project costs used in the DEIS are accurate, the Lake Powell Pipeline
project clearly represents an unacceptably large financial burden for all present and
future Washington County water users. The fact that the State of Utah would assume
responsibility for initially funding the project also places an unacceptable financial
burden and responsibility on every Utah citizen. The DEIS should be revised to give
sufficient weight to the negative financial impacts on both Washington County water
users and all Utah residents. The financial impacts should evaluated for both the
current estimated project costs and the possibility of actual project costs being up to
200 percent of the current cost estimate.
3. The reliability of Colorado River water to meet the projected water supply needs of
Washington County over the coming decades has not been adequately considered in
1
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the DEIS alternatives evaluation. Colorado River water is currently over allocated,
and future river flows are projected to decline due to climate change. It is not
responsible to consider that adequate Colorado River water will be reliably available
to meet Washington County’s projected water needs for the next 50 to 100 years. If
an adequate and reliable supply of Colorado River water is not available throughout
the planning period, the financial evaluation presented in the DEIS is invalid. The
DEIS should be revised to appropriately address the likelihood that a reliable supply
of water from the Colorado River will not be available to meet Washington County’s
water needs throughout the planning period.
Please revise the Lake Powell Pipeline Draft Environmental Impact Statement to appropriately
address these concerns.
Sincerely,

Boyd D. Hanzon
Cedar City, Utah
bdhanzon@comcast.net
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8091-2 Opinion - Opposed to Proposed Lake Powell Pipeline
From: BARBARA BERGMAN <bergperson@bajabb.com>
Sent: Monday, September 7, 2020 3:49 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Lake Powell Pipeline

8091-2 Socioeconomics

8091-3 Water Supply
This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Building a pipeline from Lake Powell to the reservoir near St George is a bureaucratic nightmare. Not
only would it be outrageously expensive, it couldn't solve the problem since the lake doesn't have
enough water. There is no mention of maintenance of the pipeline in the discussion of cost and no
reality concerning the re-payment of cost with the exception of impact fees.
This appears to be a not well-thought out pipedream, sponsored by developers and contractors with
no regard for present taxpayers.
I am definitely against the present idea of a pipeline.
Barbara bergman, taxpayer in Washington City

8091-4 Other

8091-2
8091-3
8091-4
8091-5

8091-5 Opinion - Opposed to Proposed Lake Powell Pipeline
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From:
Sent:
To:
Subject:
Attachments:

Beth Blattenberger <bethinslc@gmail.com>
Monday, September 7, 2020 11:54 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline DEIS
LPP DEIS ltr bb.docx

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please see the attached comments.

8092
8092-1 Purpose and Need
Mr. Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
lpp@usbr.gov
RE: Lake Powell Pipeline DEIS
Dear Mr. Baxter and Bureau of Reclamation:
Please accept these comments in response to the Bureau of Reclamation’s Draft Environmental
Impact Statement (DEIS) for the Lake Powell Pipeline (LPP) Project.
First, I would like to introduce myself. I completed the course requirements for a PhD in
Economics at M.I.T.; I then decided to take time off with a plan to return and write a dissertation,
but never did. Nevertheless, I have a good foundation of knowledge in economics, which I used in
my career working for Seattle City Light, an electric utility owned by the City of Seattle. While
there, I forecasted the future need for electricity and evaluated potential alternative new
resources to meet that need. Seattle’s water utility uses a very similar approach.
Based on that background, I find the evaluation of purpose and need for the Lake Powell Pipeline
to be disappointingly inadequate.
When forecasting anything in the future, there is always uncertainty, and 40 years is a long time
from now. In my work we always prepared a high, medium and low forecast based on uncertainty
about economic and population growth. The LPP DEIS regards Washington County’s population in
2060 as a given, based on assumptions that Utah’s population will continue to grow faster than
that of the U.S. as a whole, and that Washington County’s population will continue to grow faster
than that of Utah. I offer the following table of projected population, based on the U.S. Bureau of
the Census for the U.S. as a whole, and the Kem Gardner Institute for Utah and Washington
County.
Table 1: Comparative Population Growth Rates
year

United States
(Census Bureau)
Population
Growth
(1000s)
Rate (%/yr)

Utah
(K Gardner)
Population
Growth
(1000s)
Rate (%/yr)
3,055

Washington County
(K Gardner)
Population
Growth
Rate (%/yr)

2016

323,128

160,359

2020

332,639

0.73

3,325

2.14

186,618

3.86

2040

373,528

0.58

4,464

1.48

320,956

2.75

2060

404,483

0.40

5,555

1.10

468,830

1.91
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Not only is the U.S. population 40 years out uncertain, but that uncertainty is greater for smaller
geographic areas, as one must make additional assumptions about where people will choose to
live. If we suppose Washington County’s population grows only as fast as that of Utah after 2020,
then its population in 2060 would be only 311,762. If it grows as fast as Utah from 2020 to 2040
and then only as fast as the rest of the U.S. from 2040 to 2060 (still above average for the U.S. as a
whole for the entire forecast period), the population would be 271,271. A number in this range
deserves consideration as a possibility – and would greatly reduce the need for water.
Second, the forecasted need is based on present per capita consumption minus planned
conservation, with no new conservation expected after 2045, resulting in 240 gallons per capita
per day (GCPD) from 2045 onward. There are several serious problems with this approach:







It does not evaluate specific conservation measures that Washington County could
undertake that are not currently planned. The forecasts that Seattle prepared routinely
examined the costs and savings of specific conservation measures that might be
implemented.
It does not compare the so-called “need” with consumption of populations in other parts
of the southwest, to get an idea of what is achievable overall. Is 240 GPCD by 2045 really
all the better that Washington County can do, when Las Vegas users are already down to
about 200 GPCD, those in Tucson use only 122, and users in Phoenix 111?
It does not allow for reduced per capita use that will come with inevitable higher
population density associated with population growth.
It does not include price-induced conservation, again routinely included for many years by
Seattle and all other serious economic analyses.

It is a sound principle of basic economics that people consume less of a product when the price
goes up, and this principle has been demonstrated hundreds of times, including for water. It is
also a sound principle of basic economics that resources are allocated efficiently when the entire
cost of a product is visible to the consumer. That means the amount people pay for water should
depend on how much they use, and only on how much they use, and not how much they pay in
taxes or other fees. It means the entire cost of water, including project financing, should be
recovered through rates charged to users; many if not most water utilities successfully do this.
Block-rate pricing of water enables utilities to charge a relatively small amount for essential
household use of water, with increasing rates for additional amounts of water as more and more
is used. Although Washington County has block rates, the increase for subsequent blocks is very
small, and people who use a lot of water pay much, much less than people who live elsewhere.
For example, “end-block” pricing (the price of the most expensive block of water) is merely $7.75
per thousand gallons in Washington County, compared to nearly double that ($14.76/1000
gallons) in Tucson. No wonder people in Tucson conserve more.

8092-1
Continued
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8092-2 cont'd Other
Washington County could do a simple experiment before undertaking an investment of billions of
dollars that may not be needed for many years, if at all. They could put into place a rate structure
with meaningful increases in block rates, that would recover the entire cost of water from rates.
After a couple of years of implementation, they would have a better idea of whether the LPP is
truly necessary. At least the DEIS should consider this. In fact, work on the effect of price on the
demand for water in Washington County has already been done by university economists in Utah,
is publicly available, and is known to Washington County. Much of this information is available at:

8092-2
Continued

https://content.csbs.utah.edu/~lozada/Research/index.htm
It is irresponsible to fail to consider basic economic principles and not to take this analysis into
account in the DEIS.
An additional failure of the DEIS is the lack of examination of the effect of climate change on the
availability of water from Lake Powell. A right to water is not a guarantee that it will be there.
Tables 7.2-1 and 7.2-2.2 of Appendix B strangely acknowledge potential diminished supply from
current water sources under adverse climate scenarios, but do not suppose any diminished
availability of water from the Colorado River to Lake Powell, in spite of recent low flows and
forecasts of future deficits. This possibility – indeed, probability – needs to be included if your
analysis is to be credible and a basis for the commitment of many dollars by Utah taxpayers.
Thank you for your attention.
Sincerely,

Beth Blattenberger
981 S Windsor St.
Salt Lake City, UT 84105

8092-3

8092-3 Climate Change - Hydrology
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8093-1 Alternatives
From:
Sent:
To:
Subject:

Beverly Christy <bevchristy@hotmail.com>
Saturday, September 5, 2020 12:23 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
My husband and I have lived in St George for over 8 years. We built and landscaped our home
with the idea of conserving water through xeriscaping our property around our residence and
using drought tolerant desert plants throughout. We put down astroturf instead of lawn and
encouraged our neighbors to do the same. Many people in our neighborhood have taken a
similar stance to encourage only native vegetation to reduce our water needs by conserving in
this way.
The Bureau of Reclamation's calculations seem to indicate that conservation is not
economically feasible and any conservation alternative would be too expensive. This is simply
not the case. They have failed to explore reasonable alternatives such as water conservation
guidelines as requested by many of us during the scoping process.
It is necessary and prudent for the Bureau of Reclamation to consider a broad conservation
strategy such as the Local Waters Alternative that would rely on local sources of water. The
result of adapting this kind of strategy would likely provide a predictable and stable method of
satisfying water needs without resorting to the expense and negative environmental impacts of
building the Lake Powell Pipeline!
We are strong supporters of water conservation, especially for those of us who choose to live in
a dry desert area. We know that other communities (such as the Southern Nevada Water
Authority) have shown that this option is not only possible, but is much less expensive than
investing in water transfers from remote basins and sources including the Colorado River.
Please consider conservation as a viable option as opposed to holding Washington County
responsible for financing a multi-billion-dollar pipeline.
Sincerely,
Bev and Ed Christy

8093-1
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8094-1 Opinion - For Proposed Lake Powell Pipeline
From: Ben Jordan <brichjordan@yahoo.com>
Sent: Monday, September 7, 2020 11:49 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on Lake Powell Pipeline Draft Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Hello
Absolutely build the pipeline.
The federal government is desperate to spend all the trillions of dollars they're printing.
They're looking for large infrastructure projects.
The way the Fed is creating money $1 billion in five years will only buy 20% of what it does today.
There has never been a better time in the history of this nation to borrow and spend money on
infrastructure.
El Paso county Texas voted to support the Bureau of reclamation in constructing two reservoirs on the
Rio grand river over 100 years ago.
The next county in Texas, Hudspeth County believed it to be a waste of money and voted NO on the
same proposal.
If you look at them today,.. one is a very rich prosperous city, and the other is a dead end, dried out
brackish water.
The prosperity and Farms literally end at the county line, it goes from rich and Green to dry and dead.
All of our opposition is being funded and carefully orchestrated by the big water users in California
Arizona and Nevada.
They have been bribing our political leaders and meddling in our elections for the past century,... all the
while laughing
At us, as they use all our water.
In Iron County our great and wise water Conservancy District is spending $260 million dollars,.... a
quarter of your pipeline cost,... to ship "very limited" 50,000 year old water from a Valley 100 miles
away.
Please add some capacity in your pipeline for your dear neighbors in Iron County, because in 40 years
after we sucked Wahwah and Pine Valleys dry,... we will be paying you whatever you want for your
excess pipeline water..

8094-1

8094

Ben Jordan
Farmer and US patent holder.

Sent from my iPhone
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8095-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Steve Masefield <brit@infowest.com>
Monday, September 7, 2020 7:52 PM
LPP, BOR-sha-PRO
[EXTERNAL] Fwd: Comment on the Lake Powell Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I will keep this short and too the point:
The Environmental Impact of the pipe construction and associated building infrastructure, will
impact sensitive and fragile ecosystems, for the reasons listed below that impact is not
warranted:L
1. Washington County has a notorious reputation for poor water management and
conservation; if the County was to implement an aggressive landscaping and water use
policy, the water saved would negate the need for this pipe line.
2. Washington County should not be looking for a 'bail out' because of their poor
management practices; most of this 'need' for this water is driven by developer greed; I
agree many people want to live in this area but that should mean that the County
should focus on preservation of resources not squander even more.
3. The "Use it or Lose it " dogma associated with Water Rights, is self centered and greedy.
Many people down stream need this water more than we do - for some it could be a
matter of life death. Sadly it seems we have lost our perspective on caring for fellow
beings.
Your sincerely
Steve Masefield
Resident of Washington County

8095-1
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From:
Sent:
To:
Subject:

Steve Masefield <brit@infowest.com>
Monday, September 7, 2020 7:50 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on te Leake Powell Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I will keep this short and too the point:
The Environmental Impact of the pipe construction and associated building infrastructure, will
impact sensitive and fragile ecosystems, for the reasons listed below that impact is not
warranted:L
1. Washington County has a notorious reputation for poor water management and
conservation; if the County was to implement an aggressive landscaping and water use
policy, the water saved would negate the need for this pipe line.
2. Washington County should not be looking for a 'bail out' because of their poor
management practices; most of this 'need' for this water is driven by developer greed; I
agree many people want to live in this area but that should mean that the County
should focus on preservation of resources not squander even more.
3. The "Use it or Lose it " dogma associated with Water Rights, is self centered and greedy.
Many people down stream need this water more than we do - for some it could be a
matter of life death. Sadly it seems we have lost our perspective on caring for fellow
beings.
Your sincerely
Steve Masefield
Resident of Washington County

8096-1
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8098-1 Alternatives
From: bzncptndj52@allwest.net
Sent: Friday, September 4, 2020 6:52 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Lake Powell Pipeline Public Comment

8098-2 Water Resources

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

To Whom It May Concern:
I am a Utah tax payer living on a fixed income. I'm therefore opposed to
the State of Utah paying one dime in support of
the Lake Powell Pipeline for Washington County. Especially given the fact
that residents there are exceedingly wasteful
with their water use. Money would be better spent promoting conservation
measures. After all, they do live in a desert
climate.

8098-1

I also firmly believe the Colorado River drainage is in a mega-drought of
uncertain and unknowable duration. Thus it is already
way over allocated.

8098-2

To reiterate, please register my ardent OPPOSITION to the Lake Powell
Pipeline.
Thank you,
David J Domin
791 Sage Lane
Kamas, UT 84036
435-783-5853

8099
8099-1 Water Resources
From:
Sent:
To:
Subject:

canyonratbw@scinternet.net
Sunday, September 6, 2020 8:35 PM
LPP, BOR-sha-PRO
[EXTERNAL] "Lake" Powell pipeline comments

8099-2 Alternatives

8099-3 Water Resources

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To: US Bureau of Reclamation
Attached are my comments on the “Lake Powell pipeline DEIS
W H Wolverton
Escalante, UT 84726
“Lake” Powell Pipeline comments
The Bureau of Reclamation (BOR) did not evaluate reasonable alternatives, did not adequately address public concerns raised in
scoping, and did not include an objective analysis of the environmental and economic impacts the project will have on the residents
of Washington County and the state of Utah.
1) BOR introduced an arbitrary new “requirement” that Washington County needs a “second source” of water and then
made this a critical purpose and need for the LPP, thus rejecting water conservation alternatives.
 The BOR must show that a “second source” of water is reliable; that water will be available in Lake Powell and that the LPP
can be a permanent water supply.
 The BOR’s analysis of the security of the water supply for the LPP does not demonstrate that Lake Powell will be a reliable
“second source”; it doesn’t meet the test for scientific integrity and accuracy of information required by NEPA.
 The BOR must provide examples of other communities with reasonable GPCD demand and which have similarly large
watersheds and that have a “second source” of water before asserting that Washington County must have such a second
source.

8099-1

2) BOR arbitrarily dropped consideration of a viable, reasonable water conservation alternative.








The BOR only analyzed a very narrow “No Action” alternative and two pipeline construction alternatives and must consider a
reasonable water conservation alternative.
The BOR must evaluate reasonable alternatives to the proposed pipeline that would avoid or minimize adverse effects. It is
not reasonable to reject water conservation alternatives because they do not provide a “second source” of water.
The BOR must consider a water conservation alternative such as the Local Waters Alternative that would rely on local
sources of water and could provide a predictable, stable, less expensive, and incrementally implemented method for
satisfying water needs.
The BOR must expect water use for Washington County that is similar to the current reality in, and achievements by, other
southwest communities.
The BOR must include all future water supplies from municipal and other sources and must use reasonable assumptions—
not 100 percent—for agricultural water conversions.
Just because BOR, as the permitting agency, or the Washington County Water Conservation District (WCWCD), as a water
wholesaler, cannot require strict water conservation practices, doesn’t mean that water conservation cannot be implemented
by retail water providers to dramatically reduce demand.

3) BOR artificially inflates Washington County’s need for water.
 The DEIS does not adequately characterize future water use; BOR should project future per capita demand that is similar to
the current reality in, and achievements by, other states, metropolitan areas, and water districts in the southwest U.S.

8099-2

8099-3

8099




The DEIS did not identify all potentially available sources, so BOR must quantify the total available water supply and include
reasonable increases in yield from sources other than WCWCD’s supply (i.e., cities, irrigation companies, etc.).
The BOR must provide a fair and accurate projection to determine how much additional population could be supported by
these additional supplies as demand is reduced to levels seen in other, similarly semi-arid, places.

8099-3
Continued

8099-4 Socioeconomics
8099-4

4) Under state law, all Utahns would be responsible for $2 billion or more of public debt if the Lake Powell Pipeline is
constructed.
 The DEIS is deficient because it doesn’t determine whether the LPP project is financially feasible for WCWCD.
 The BOR doesn’t address the adverse economic effects of paying for the LPP on residents and businesses.
 The BOR doesn’t address the economic impact on residents and businesses, especially low-income residents in
Washington County who are faced with a quadrupling of water rates, doubling of impact fees, and property taxes going to
WCWCD increasing by more than 50 percent.
 BOR must disclose all of the actual costs of the pipeline, including the financing costs.

8099-3 cont'd Water Resources
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5) The LPP water right appears to violate 1922 Colorado River Compact.
 Utah doesn’t have approval to move this LPP water right from the Upper Basin to the Lower Basin. Consequently, before
approving the LPP, Utah must secure the permission from the other Colorado River states and the Congress to transfer
water from the Upper Basin to use in the Lower Basin, as required by the Colorado River Compact.
 The DEIS must include a requirement that Utah has secured the necessary permissions before approving the Lake Powell
Pipeline.

8099-5 Colorado River Compact(s)

8099-6 Native American Concerns

8099-6
6) Utah has already allocated water rights to more than 100% of the physical water within its Colorado River watershed,
meaning senior (older) rights will likely prevent use of the LPP water right during current and future droughts.
 The BOR must require Utah to provide evidence that, after the LPP is in use, adequate water will still be available to the
Lower Basin in compliance with the Colorado River Compact.
 The BOR cannot ignore that the Northern Ute Tribe has senior water rights over the LPP—unlike the states. BOR has had a
critical role in protecting Native American water rights in the Colorado River; these rights are senior to any Utah right and
BOR must protect them but, by approving the LPP, they would be undermining tribal rights.

8099-7 Aquatic Invasive Species

8099-8 Sensitive Species Wildlife

8099-9 Cumulative Impacts
7) A quagga mussel infestation would threaten the pipeline, local reservoirs, municipal infrastructure, businesses, and
homes, and reduce our water quality.
 The BOR failed to analyze the effect and cost of chemicals used to eradicate quagga mussels, potential effects on the
quality and safety of drinking water, and potential pollution of aquifer storage beneath Sand Hollow Reservoir.
 The BOR must include in the DEIS the risks and implications if mitigation measures are not successful since this will be the
first major pipeline that will have to deal with the quagga mussel.
 The BOR must analyze the effects on water quality from quagga mussel waste products (e.g., sulfites, sulfates, nitrogen,
ammonia, etc.) and decomposition within the pipeline and their ability to spread toxic algae.
 The BOR must evaluate the potential economic cost of treating quagga mussels in the pipeline, reservoirs, municipal
systems, businesses, and homes.

8) Federal lands are owned by all Americans and the EIS should look beyond economics to protect public lands for future
generations.
 The BOR’s plan to mitigate impacts to Mojave desert tortoises is insufficient to meet the need of protecting these threatened
animals.
 The DEIS (page 99) only considers impacts within one mile of the pipeline, which is insufficient as it omits completely the
impact of the necessary infrastructure that has to be built to support the pipeline.
 The BOR failed to consider the value of pristine land lost and scarred for future generations.
 The BOR must assess economic effects of lost scenic values on tourism and major events in the region.
 The BOR omits the effects of greenhouse gas emissions resulting from LPP cement.

8099-7

8099-10 Recreation
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9) BOR uses a concept called “benefits transfer” to justify the entire cost of the LPP.
 BOR should not rely on very hypothetical models with unfounded assumptions, such as “benefits transfer” of water security,
to quantify LPP benefits.
 A full cost/benefit study should be explicitly done for Washington County and invite input from a third party and objective
economists.
 If BOR insists on using a “benefits transfer” method and expects residents to accept it, they must reveal the base study case
and the details behind that study.
Sincerely,

William H Wolverton
canyonratbw@scinternet.net
Escalante, UT 84726-0393

Virus-free. www.avg.com
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From:
Sent:
To:
Subject:

Caroline Milleson <caroline.milleson@gmail.com>
Tuesday, September 8, 2020 9:54 AM
LPP, BOR-sha-PRO
[EXTERNAL] Kane County Resident- NO PIPELINE

8100-2 Socioeconomics

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

As a Kane County resident, I urge the Bureau of Reclamation to NOT APPROVE the Lake
Powell Pipeline. The Bureau should consider the negative environmental impacts of building the
pipeline and removing 28 billion gallons of water from the Colorado River. Water conservation
alternatives should be considered. The pipeline is unaffordable and negatively impacts Utah
taxpayers.
Thank you,
Caroline Milleson
Kanab, Utah
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8101-1 Aquatic Invasive Species
From:
Sent:
To:
Subject:

Carter MIlls <cartermills93@gmail.com>
Saturday, September 5, 2020 3:00 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline DEIS

8101-2 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
My employment as a river guide gives me a front row seat to the environmental challenges
facing the Colorado River. With all due respect, I found the Lake Powell Pipeline draft
Environmental Impact Statement to be lacking in the following areas and ask that you address
these issues in the Final EIS.
The quagga mussel infestation in Lake Powell is at high risk to not only infest the pipeline but
the municipal treatment plants and eventually our homes in Washington County. I am
concerned about the "poison stations" on the pipeline and do not feel adequate study has taken
place to determine how these chemicals will blend with treatment chemicals already in use
treating Washington County drinking water. In short, the DEIS did not cover adequately the
ongoing cost to mitigate the inevitable infestation nor did the DEIS address the potential
deleterious effects on the quality and safety of drinking water. Please complete these studies.

8101-1

What a disaster this pipeline can become if our drinking water turns out to breed illness with
Washington County residents.
I was shocked that the BOR did not study conservation as an alternative to the LPP. By your
own agency's projection you are aware of the decreasing flows on the Colorado River and the
reality that all states will have to continue to adjust to smaller allocations ruled by the Colorado
River Compact. Washington County has a long way to go to enact meaningful conservation
practices and in fact has plenty of water to grow smartly. The DEIS is deficient in that no
alternative to the LPP was studied. Please go back to the drawing board and study the potential
for Washington County to grow smartly if they utilized effective conservation practices.
Sincerely,
Carter Mills
Leeds, Utah

8101-2
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From:
Sent:
To:
Subject:

Cathy McKenzie <cathy@cathymckenzie.com>
Monday, September 7, 2020 3:43 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I oppose building the Lake Powell Pipeline because it is too expensive and we should focus on
cheaper alternatives such as wwater conservation. The Pipeline is unaffordable for Kane County.
I worry that the Pipeline will take money away from education, healthcare, social programs and
infrastructure. I am also afraid it will raise our taxes.
Thank you for your consideration.
Cathy McKenzie
468 E 180 S
Kanab, UT
cathy@cathymckenzie.com
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8103-1 Cumulative Impacts
From:
Sent:
To:
Subject:

margaret silver <cattleya@comcast.net>
Friday, September 4, 2020 2:05 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline DEIS

8103-2 Impact Analysis Methodology

8103-3 Purpose and Need

8103-4 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8103-5 Water Resources
I have reviewed the Lake Powell Pipeline Draft Environmental Impact
Statement and find it to be inadequate and egregiously flawed.
The Bureau of Reclamation (BOR) did not evaluate reasonable alternatives, did not
adequately address public concerns raised in scoping, and did not include an objective
analysis of the environmental and economic impacts the project will have on the
residents of Washington County and the state of Utah.
In the Lake Powell Pipeline (LPP) Draft Environmental Impact Statement (DEIS) critical
data was misinterpreted and is hard to understand. Some information is completely
omitted.

8103-6 Socioeconomics
8103-1

8103-7 Colorado River Compact(s)

8103-8 Water Resources
8103-2

The DEIS needs to be corrected and revised with accurate and unbiased information for
the following Commenting Topics.
 Topic 1: BOR introduced an arbitrary new “requirement” that Washington County must
have a “second source” of water and made this a critical “purpose and need” for the
LPP. Water conservation alternatives were summarily rejected based on this assertion.
 Topic 2: BOR arbitrarily dropped consideration of a viable, reasonable water
conservation alternative.

8103-3
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 Topic 3: BOR artificially inflated Washington County’s need for water.
 Topic 4: Under state law, all Utahns would be responsible for $2 billion or more of
public debt if the LPP is constructed.

8103-5
8103-6

 Topic 5: The LPP water right violates the 1922 Colorado River Compact.
 Topic 6: Utah has already allocated water rights to more than 100% of the physical

8103-7
8103-8

8103

water within its Colorado River watershed, meaning senior (older) rights will likely
prevent use of the LPP water right during current and future droughts.
 Topic 7: The quagga mussel infestation in Lake Powell would threaten the LPP and
our local reservoirs, municipal infrastructure, businesses, and homes, and reduce our
water quality.
 Topic 8: The LPP will inflict tremendous environmental damage. Federal lands are
owned by all Americans and the BOR should look beyond economics to protect public
lands for future generations.
 Topic 9: BOR uses a questionable technique called “benefits transfer” to justify the
entire cost of the LPP.

8103-8
Continued
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8103-9 Aquatic Invasive Species
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8103-10 Lands and Realty
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8103-11 Socioeconomics
8103-11

8104
8104-1 Other
From:
Sent:
To:
Subject:

Charolette Danzig <charolette-danzig@scorpiusmail.com>
Monday, September 7, 2020 9:01 AM
LPP, BOR-sha-PRO
[EXTERNAL] Are you interested in article submissions for
suhba.com?

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hi there,
I am getting in touch today to see if you would be interested in a contributed article for your site
suhba.com?
For the last five years I have been working as a freelance writer and during this time have
managed to forge some solid connections with a variety of businesses across many different
niches. As part of this, I have written lots of unique content and articles for them and I would
like a chance to share these with you, if this is of interest to you?
The clients I work with operate across a huge range of sectors and this means I can produce high
quality content and blogs on a wide variety of subjects. I would be really pleased to contribute
something to your site. The content would be original and of course, I will take the time to
properly research existing material on your pages to make sure it fits in naturally.
If this is something you would be interested in, please do reach out to me and I can get working
on something for you. Just to reassure you, my clients are prepared to cover any administrative
costs that are involved in posting an article.
It would be great to hear back, and I am very much looking forward to working with you!
With warm regards,
Charolette
If you’d like to make certain I don’t get in touch again, then please click the link below to notify
me. However, I’d like to assure you you’re not on a database or contact list, so if I don’t hear
from you I won’t be in touch again.
unsubscribe.
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From:
Sent:
To:
Subject:

Chris Gorzalski <chris7gz@gmail.com>
Saturday, September 5, 2020 5:04 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the LPP DEIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please accept my comments on the Lake Powell Pipeline DEIS.
I am a resident of St George, UT, residing here full time for 12 years. I finished my career as an
RN here and am now retired. My immediate family all reside in the St George/Santa Clara area.
I have read through the DEIS and have several issues with the proposal.
I don't feel as though the statement that the WCWCP does not have the ability or authority to
require Washington County residents to xeriscape justifies a reason to turn down the No Action
Alternative. There is no incentive to xeriscape at this time. Some areas of our subdivision are
required to have grass by the HOA. Starting with just taking away rules such as these is a start.
Charging rates that reflect how precious water actually is in our area is the next step. It's not only
the grass but also the promotion of water features, pools and hot tubs. I don't feel like it is my
duty to supply an endless flow of water for these unnecessary and unnatural home features.
The St George News just reported that our County Commission stated the Southern Alternative
is "considered less invasive" to the Kaibab Indian Tribe. Reading the DEIS, that did not seem the
case, only that it would not require BIA to grant right of way and the possibility that the Tribe
"could impose conditions". The DEIS clearly stated that the Kanab Creek ACEC was considered
"culturally special" to the Paiutes. The Southern Alternative has a future appropriation of 13,249
acre feet per year of water of the 86,249 acre feet total for Apple Valley yet the possibility of
conditions being placed by the Paiute Tribe appears to have determined the route of the preferred
alternative. This seems to be a preferential allocation to non-Indian communities.
The Kanab Creek ACEC sub alternatives include opening up the lands removed from the ACEC
for the pipeline to mineral exploration and roads. Up to 905 acres of the ACEC being removed
from the ACEC and then opened up for development is proposed. This is the same land that the
Kaibab Paiutes considered "culturally special". It goes against the rationale for establishing the
ACEC as well as being insensitive to the Paiutes.
The No Action Alternative is inappropriately named as these are actions which will improve the
stability of our water supply. This is the alternative we should be looking at. The cost and the
benefit is the deciding factor.
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Thank you for your time and consideration.
Chris Gorzalski
2243 W Sunbrook Dr Unit 149
St George, UT 84770
chris7gz@gmail.com
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8106-1 Socioeconomics
From:
Sent:
To:
Subject:

Chris Condie <chriscondie@hotmail.com>
Tuesday, September 8, 2020 2:01 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
Water is a critical issue to all Utahns, not just those of us in the Southwest desert. I support prudent
solutions to preserve our most precious resource. I am opposed to the Lake Powell Pipeline because it is
a careless use of taxpayer dollars and the water rights are in question.
I ask the Bureau of Reclamation to address the following concerns.

Under state law, all Utahns would be responsible for $2 billion or more of public debt if the
Lake Powell Pipeline is constructed.














BOR fails to analyze how a multi-billion-dollar project would affect citizens throughout the state, and
the Washington County families and businesses who must eventually repay the state.
BOR expects the costs of the pipeline, including interest, would be financed by the state and repaid
by Washington County residents. The financed costs are estimated at $1.590-1.643 billion, which is
equal to a debt burden in Washington County of $8,700 per person if built-in 2020.
BOR’s socioeconomic analysis covers only four counties (Washington, Kane, Coconino, and Mohave),
ignoring how this project would affect Utah’s bonding limit.
BOR does not analyze the effects of different terms of financing, nor does it take into consideration
recent events such as an economic recession resulting from the 2020 novel coronavirus pandemic.
BOR doesn’t acknowledge that education, social services, health care services, and public
employment are already facing many challenges competing for funding, making paying for the LPP an
even more significant burden for residents.
The terms of financing have not been determined yet, so it’s difficult to assess the actual burden on
the residents and the state.
The State of Utah’s audit 2019 found that the LPP’s financing terms in the 2006 LPP Development Act
are vague, making the Lake Powell project’s financial viability questionable for the state and
residents.
Already in 2020, the state has held five special sessions to address Utah’s expected budget shortfall
due to COVID-19 pandemic costs and decreasing tax revenue.
The LPP would be a Utah project that will encumber state bonding capacity for decades, which
means less funding for state needs such as education, highways, and public health.
The lack of transparency on costs is troubling for a public project of this size, especially considering
how long this issue has been studied.
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Lower than projected population growth would increase the debt burden per person and could make
the project unaffordable for residents.
A 2019 Utah legislative audit found that Washington County’s ability to pay relies on growth, but low
population growth caused by high repayment costs for LPP could make the project unaffordable.
The DEIS is deficient because it doesn’t determine whether the LPP project is financially feasible for
WCWCD.
The BOR doesn’t address the adverse economic effects of paying for the LPP on residents and
businesses.
The BOR doesn’t address the economic impact on residents and businesses, especially low-income
residents in Washington County who are faced with a quadrupling of water rates, doubling of impact
fees, and property taxes going to WCWCD increasing by more than 50 percent.
BOR must disclose all of the actual costs of the pipeline, including the financing costs.

The LPP water right appears to violate 1922 Colorado River Compact.
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BOR does not disclose that the UDWRe has not secured the consent of the other Colorado River
Basin states or the Congress to transfer water from the Upper Basin to the Lower Basin, in violation
of the Colorado River Compact.
BOR does not disclose objections from the Arizona Department of Water Resources to the transfer of
water from Upper to Lower Basin.
The Lake Powell Pipeline would transfer water from the Upper Colorado River Basin (above Lee
Ferry, Arizona) for use in the Lower Basin (Virgin River watershed). As a state in the Upper Colorado
River Basin, Utah must first secure approval from all of the other six Colorado River states and the
United States Congress.
Securing approval from the other states could potentially and significantly slow the approval process,
especially in times of shortage.
A 2017 letter to the Utah Division of Water Rights from the Arizona’s Department of Water
Resources notes that this transfer may violate the Colorado River Compact.
BOR only notes—does not require—that Utah “is addressing this question”, and not seeking approval
from, the other Colorado River Basin states about such a transfer when, especially in times of
shortage, approval by other basin states is questionable.
Utah must also seek approval from the U.S. Congress for interstate agreements related to the
Colorado River Compact.
Utah has known about this issue for a very long time and has not taken the necessary steps to
resolve it.
Utah doesn’t have approval to move this LPP water right from the Upper Basin to the Lower Basin.
Consequently, before approving the LPP, Utah must secure the permission from the other Colorado
River states and the Congress to transfer water from the Upper Basin to use in the Lower Basin, as
required by the Colorado River Compact.
The DEIS must include a requirement that Utah has secured the necessary permissions before
approving the Lake Powell Pipeline.

A quagga mussel infestation would threaten the pipeline, local reservoirs, municipal
infrastructure, businesses, and homes, and reduce our water quality.
What the Draft EIS says or doesn’t say:

8106-1 cont'd Socioeconomics
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BOR acknowledges that transferring water from Lake Powell to Sand Hollow Reservoir near
Hurricane, Utah, could introduce invasive aquatic organisms to the Virgin River basin and municipal
water supplies.
BOR assures us that, should Sand Hollow Reservoir become infested with quagga mussels, despite all
the prevention and control measures outlined in Section 1.3 of Appendix C-12, Aquatic Invasive
Species, there are measures that could control any transfer to the Virgin River (see Section 2.2.2 in
Appendix C-12, Aquatic Invasive Species).
BOR fails to adequately address the potential cost to eradicate quagga mussels in systems operated
by either WCWCD or municipalities, or in individual homes.
BOR fails to analyze the effect and cost of chemicals used to eradicate quagga mussels, and potential
effects on the quality and safety of drinking water.
Quagga mussels have moved across our country to infest many water bodies; they can plug even
large-diameter water lines, resulting in treatment costs of millions of dollars.
Quagga mussels are a non-native nuisance species that cause severe economic and ecological
damage. Since 2012, thousands of adult quagga mussels have been found in Lake Powell attached to
canyon walls, the Glen Canyon Dam, boats, and other underwater structures.
The UDWRe’s “November 2015 Draft Study Report 2 Aquatic Resources” noted “[Quagga mussels]
have demonstrated the potential to both damage ecosystems and to require significant and costly,
but often fruitless, investment to manage and control their effects on structures and equipment in
the water supply industry.”
In 2016, the National Park Service (NPS) expressed concerns to the Utah Department of Water
Resources (UDWRe) about transferring water from Lake Powell to Sand Hollow. Utah Water
Development Commission members also voiced concerns about the spread of quagga mussels to
municipal and industrial water systems.
BOR proposes a chemical room in every pump station, but UDWRe acknowledges that it “may not be
possible to absolutely manage this potential problem to any practical extent…”
Treating quagga mussels poses water quality concerns because the treatment used creates
Trihalomethanes (THM’s) when chlorine reacts with organic matter in water.
Studies show mussels are expensive to treat, and no treatment thus far has been foolproof because
the filters cannot filter out the very early microscopic life stage.
The BOR failed to analyze the effect and cost of chemicals used to eradicate quagga mussels,
potential effects on the quality and safety of drinking water, and potential pollution of aquifer
storage beneath Sand Hollow Reservoir.
The BOR must include in the DEIS the risks and implications if mitigation measures are not successful
since this will be the first major pipeline that will have to deal with the quagga mussel.
The BOR must analyze the effects on water quality from quagga mussel waste products (e.g., sulfites,
sulfates, nitrogen, ammonia, etc.) and decomposition within the pipeline and their ability to spread
toxic algae.
The BOR must evaluate the potential economic cost of treating quagga mussels in the pipeline,
reservoirs, municipal systems, businesses, and homes.
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BOR uses a concept called “benefits transfer” to justify the entire cost of the LPP.



BOR invokes a questionable “benefits transfer” economic analysis method to calculate “Water
Supply Reliability Benefits” that would supposedly accrue to Washington County if the LPP is built.
BOR uses 100 years to estimate the present value of these water supply reliability benefits and
calculates a “Best” current value of $1.879 billion (oddly close to the estimated total cost of the
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project), and based on projected growth at 2.516% per year for 55 years and then reduced by 50%
for the remainder of the 100 years.
The DEIS provides an estimate of benefit due to water reliability of $1.879 billion (table 3.2-8, page
241). But, it doesn’t give any analysis of the reliability of the project. It assumes it is 100% reliable,
and it is not. We suspect, at times, there be limited to lower or no yield at all.
BOR grasps for a “benefits transfer” economic method to find ways to justify the cost of the LPP—in
terms of benefits from avoiding a shortage—choosing values on the high end of their range of values,
equal to $300 per household and $1,800 per commercial establishment. But this assumes benefits in
water security based on an economic analysis from other areas that BOR fails to confirm.
Using a present value period of 100 years is excessive, especially given the trends for how climate
change may affect Colorado River flows.
BOR should not rely on very hypothetical models with unfounded assumptions, such as “benefits
transfer” of water security, to quantify LPP benefits.
A full cost/benefit study should be explicitly done for Washington County and invite input from a
third party and objective economists.
If BOR insists on using a “benefits transfer” method and expects residents to accept it, they must
reveal the base study case and the details behind that study.

Thank you,
Chris Condie
Washington, UT

8106-4
Continued

8106-4 cont'd Socioeconomics

8107
8107-1 Colorado River Compact(s)
From:
Sent:
To:
Subject:

C Peterson <cjpetersonf@yahoo.com>
Sunday, September 6, 2020 5:21 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

As a resident of the State of Colorado and one of the states involved in signing the
1922 Colorado River Compact , I am opposed to the Lake Powell Pipeline because it
violates this agreement. As a state in the Upper Colorado River Basin, Utah must first
secure approval from all of the other six Colorado River states and the United States
Congress.before they can transfer water from the Upper Colorado River Basin for use in
the Lower Basin. The DEIS must include a requirement that Utah has secured the
necessary permissions before approving the Lake Powell Pipeline.
Cathy Peterson
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From:
Sent:
To:
Subject:
Attachments:

Charles Pavia <cpavia440@gmail.com>
Monday, September 7, 2020 7:03 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Project
Charles Pavia.pdf
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.
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Charles Pavia
1156 West Gecko Drive
Washington, Utah 84780

9-7-20
Sources of Reference
1. lpputah.org/project-alternatives
2. St. George News 9-7-20
a. Review of Major Projects Sped Up by Trump Order
Observations
1. Your opening paragraph in the Reference 1(About LPP – Cost and Repayment) does
not match/foot with the graphic inside the paragraph.
a. Paragraph: $1.1B to $1.9B
b. Graphic: Estimated $1.1B to $1.7B
c. These are big numbers and the differences are in the hundreds of millions
d. In one of your form letters you referenced the numbers of the earlier study and
those submitted by the Institute match up
2. If you are selling to the public the numbers should foot to alleviate the feeling these are
not refined numbers
3. In the graphic you broke the numbers down into three categories:
a. Impact fees: $1.75B
b. Water rates: $1.41B
c. Property taxes: $2.96B
i. The sum of $6.12B is a big number to the citizens of Washington County
and is sure to bring on cognitive overload to the majority of residents
ii. However you apportion them, they all say the homeowners pay
iii. There are no projections over the next ten years as to what and how
these numbers breakout to the an individual homeowner in aggregate,
(across the county) or by individual city
iv. You need to make the people feel this is a worthwhile project and the
yearly burden is bite size
4. What about Federal offsets to make the individual homeowner portion go down with no
lumps
a. It sounds at this time the project is being rushed through by the Trump
Administration without Federal assistance?
Thank you in advance for your time, attention and personal interest
Charles
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8109-1 NEPA Process
From:
Sent:
To:
Cc:
Subject:
Attachments:

creda@creda.cc
Friday, September 4, 2020 4:45 PM
LPP, BOR-sha-PRO
creda@creda.cc; Pullan, Wayne G; Vigil, Tim
[EXTERNAL] LPP DEIS Comments
20200904 LPP DEIS Comments Final.pdf
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please see attached comment letter. Please acknowledge receipt.
Thank you,
Leslie James
CREDA
8109-1
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CREDA

0

Colorado River Energy Distributors Association

ARIZONA
Arizona Municipal Power Users Association
Arizona Power Authority
Arizona Power Pooling Association
Irrigation and Electrical Districts
Association
Navajo Tribal Utility Authority
(also New Mexico, Utah)
Salt River Project
COLORADO
Colorado Springs Utilities
Holy Cross Energy
Intermountain Rural Electric Association
Platte River Power Authority
Tri-State Generation & Transmission
Association, Inc.
(also Nebraska, Wyoming, New Mexico)
Yampa Valley Electric
Association, Inc.

September 4, 2020
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
Via Email: lpp@usbr.gov
Subject: Lake Powell Pipeline Project (LPP)
The Colorado River Energy Distributors Association (CREDA) appreciates the opportunity
to provide input during the public comment period on the Draft Environmental Impact Statement
(DEIS) for the LPP. CREDA represents Colorado River Storage Project (CRSP) firm electric service
customers, non-profit entities who collectively serve over 4 million customers in the States of
Arizona, Colorado, Nevada, New Mexico, Utah and Wyoming. As Glen Canyon Dam and Flaming
Gorge Dam are significant resources of the CRSP, CREDA and its members have a unique interest
in any proposed actions related to these facilities. CREDA members attended public scoping
meetings, submitted scoping comments on January 10, 2020, and participated in public forums
July 8-9, 2020.
CREDA is not taking a position on the LPP alternatives as proposed but offers some
comments for consideration and inclusion in the final environmental impact statement/NEPA
documentation.
1)

NEBRASKA
Municipal Energy Agency of Nebraska
(also Colorado, Wyoming
NEVADA
Colorado River Commission
of Nevada

2)

Silver State Energy Association
NEW MEXICO
Farmington Electric Utility System
Los Alamos County
UTAH
City of Provo
City of St. George
South Utah Valley Electric Service District
Utah Associated Municipal Power Systems
Utah Municipal Power Agency
WYOMING
Wyoming Municipal Power Agency
Leslie James
Executive Director
CREDA
10429 S. 51st St., Suite 230
Phoenix, Arizona 85044
Phone:
Fax:
Cellular:
Email:
Website:

480-477-8646
480-477-8647
602-469-4046
creda@creda.cc
www.creda.org

3)

CREDA understands that notwithstanding our scoping comments, the DEIS does not
include effects analysis for the Colorado River Storage Project (CRSP) hydropower
resource, one of the primary purposes of Glen Canyon and Flaming Gorge Dams.
Based on comments in the July forums, this analysis will be included in the Final
Environmental Impact Statement (FEIS). CREDA reserves the right to comment on
that analysis as soon as it is available.
Project Description/Transmission: Although not entirely detailed in the DEIS
materials, CREDA understands that the LPP will require a power source for pumping
water from Lake Powell, and that source will not be a federal source. In addition,
that interconnection/transmission facilities or upgrades may be required at the Glen
Canyon Switchyard or on the interconnected system. Please clarify that the
pumping power required will not be provided by CRSP project use power, and that
any required transmission resources are identified, including cost, ownership and
o&m responsibility, and system impacts (if there are interconnections or upgrades
to existing facilities), and that all of those costs are LPP costs, and not allocated to
WAPA or Reclamation.
CREDA is a member of the Upper Colorado River Endangered Fish Recovery
Program committees, and therefore has an interest in how natural flows may be
allowed to “contribute to meeting the Endangered Species Act Upper Colorado River
Recovery Implementation Program requirements in the Green River.” We look
forward to reviewing expanded information in the FEIS concerning this Program
and potential operational impacts.

Sincerely,
Leslie James
Leslie James
Executive Director
Cc: CREDA Board
Tim Vigil – WAPA
Wayne Pullan - Reclamation
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8110-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Dan Atwood <danandlea@yahoo.com>
Saturday, September 5, 2020 6:53 PM
LPP, BOR-sha-PRO
[EXTERNAL] No to the pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

While we understand the need for water, we do not believe it should be piped from Lake Powell.
1. Lake Powell can't be relied on for years into the future for water.
2. The cost is prohibitive.
3. People need to learn water conservation and that hasn't happened in Washington County Utah.
Not only that, but everyone needs to understand that this is the desert and it's getting more and
more dry and hotter every year. They don't seem to understand that growth can't be sustained
without water. It makes sense to us that growth be contained and new growth prohibited rather
than trying to bring it from a potentially unreliable source.
Thank you for this opportunity to share our thoughts. Please don't let this pipeline go forward.
Sincerely,
Dan and LeaRae Atwood
1535 W. McIntosh Circle
Apple Valley UT 84737
435-877-1205
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8111-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Dave Andersen <dandersen@hoganconstruction.com>
Friday, September 4, 2020 4:09 PM
LPP, BOR-sha-PRO
[EXTERNAL] Opposition to the LPP

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am a 50+ year resident of Utah and a 7 year resident of Washington County, Utah. I am strongly
opposed to the LPP due to it’s impending high cost to Washington County residents, the probability of
the Colorado River water being over allocated and a lack of responsible water conservation practices in
Washington County and it’s cities currently.
If Washington County and it’s residents were to implement measure similar to those in the Phoenix area
it would result in cutting the per person use to half the water use that is currently is and would prevent
the need of the LPP for decades to come.
The construction of the LPP will encourage more irresponsible, over consumption of the scarce water
resources within this region.
Sincerely,
Dave Andersen, VP| Project Director
Hogan & Associates Construction
940 North 1250 West, Centerville UT 84014
Phone: 801.951.7000 | 801.652.8288 mobile
www.hoganconstruction.com

HOGAN
C()h'STRIJCDDN MANAGER •GENERAL CONTRACTOR
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8112-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Dave Nally <davenally@gmail.com>
Friday, September 4, 2020 2:46 PM
LPP, BOR-sha-PRO
[EXTERNAL] LPP Comments

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8112-1

I am against the LPP because your plan does not address many tangible and intangible costs,
such as:
quality of life changes,
air quality,
water pollution,
increase in sickness,
increase of crime due to population explosion,
species population change & extinction,
spiritual impacts on the land,
decrease of water flow through Grand Canyon,
impacts on springs & seeps,
indigenous peoples' thoughts and feelings,
economic shocks due to recession & unemployment,
violent interest rate changes due to inflation
radical cost of living adjustments on residents and businesses
climate change on Colorado River basin
scenarios where net migration were to occur out of Washington County for many years
Until you can show substantive basis to all these questions, you must not proceed with the
LPP. Thanks.
Dave Nally
823 Posado
Ivins, UT 84738

8113

From:
Sent:
To:
Subject:
Attachments:

Dean Baker <dean.baker1@verizon.net>
Friday, September 4, 2020 12:53 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
Lake Powell Pipeline-9-4.docx

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I have attached and pasted below my comments on the Draft Environmental Impact Statement
for the Lake Powell Pipeline.
Please let me know if you need any additional information for these comments to be considered.
Sincerely,
Dean Baker

197 N 200 W
Kanab, UT 84741
435-644-5746
September 4, 2020
Bureau of Reclamation
302 East Lakeview Pkwy,
Provo, UT 84606

Dear Staff Person:

8113
8113-1 Socioeconomics
I am writing to call your attention to several inadequacies I see in the draft Environmental Impact
Study (DEIS) for the Lake Powell Pipeline. There are four major areas where there are serious
flaws in the analysis.

8113-2 Socioeconomics
8113-1

First, and most importantly, the analysis appears to assume that the price elasticity of demand for
water is zero. This is bizarre, both because it is obviously not true, but also because the DEIS
itself includes a survey of studies of elasticity (U.S. Bureau of Reclamation, Lake Powell
Pipeline Project Draft Environmental Impact Statement, June 2020: page 245; and Appendix
C23, pages 60-62). It concludes that the best estimate of long-run elasticity is -0.65.

8113-3 Socioeconomics

8113-4 Aquatic Invasive Species

This is very important both for the analysis of future water demand and also the assessment of
the Washington County Water Conservancy District’s (WCWCD) ability to pay for the project.
On the first point, since the DEIS assumes large increases in the price of water over the next
three decades, the application of a -0.65 elasticity assumption would imply a substantial
reduction in water demand compared to a baseline that effectively assumes no response to price.
On the second point, any assessment of the ability of the WCWCD’s ability to pay for the
pipeline has to factor in the reduction in water demand that should be anticipated as result of
higher water prices. While it does not seem the Bureau of Reclamation has yet done this analysis,
I assume that this is a necessary part of the NEPA process for moving forward. The second major
inadequacy is that the projections for population growth in Washington County do not seem to
take into account the effect of the higher impact fees and property taxes that will be needed to
pay for the LPP. Just as it would be expected that higher house prices will discourage people
from moving to Washington County, we would also expect that higher impact fees and property
taxes will lead to less population growth in the area.

8113-2

It does not seem that this effect has been taken into account at all in the calculations for water
demand. The DEIS appears to have just taken the baseline projections from the Kem Gardner
Institute (adjusting for WCWCD’s service area) without any adjustment for the effect of higher
impact fees and taxes. It would also be necessary to include this impact in any assessment of the
WCWCD’s ability to pay for the pipeline.
A third area where the DEIS requires some additional work is in its analysis of the economic
impact of the LPP. The analysis only looks at the short-term impact of construction. It does not
consider at all the longer-term impact. As a practical matter, to pay for the construction of the
LPP, the people of Washington County will be sending tens of millions of dollars every year out
of the county in the form of interest and principle payments. These higher payments, which come
in the form of higher water rates, impact fees, and property taxes, are a direct drain of income
from the county, equivalent to a tax imposed by the state or federal government. Any serious
economic analysis must assess their impact on growth and employment in the county.
Finally, the DEIS includes a cursory discussion of the problem of the quagga mussel , which is
an invasive species now found in Lake Powell. While it includes some possible mechanisms for
preventing the spread of the mussel through the pipeline, it is not clear which mechanism will be
pursued, how much it would cost, and the probability of success. The costs of such prevention
efforts must be included in an assessment of the LPP. In addition, if the selected mechanism is

8113-3
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not foolproof, there should be some estimate of the probability of failure and then the costs
incurred by the people of Washington County if the system does fail. Any full assessment of the
cost of the project must take these factors into consideration.
Thank you for your time in considering these issues. I hope that they can be resolved in a
subsequent before issuing the final EIS. However, based on the analysis in the DEIS, I would
urge you to go with the no-build option.

Sincerely,

Dean Baker

I
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197 N 200 W
Kanab, UT 84741
435-644-5746
September 4, 2020
Bureau of Reclamation
302 East Lakeview Pkwy,
Provo, UT 84606
Dear Staff Person:
I am writing to call your attention to several inadequacies I see in the draft Environmental Impact Study
(DEIS) for the Lake Powell Pipeline. There are four major areas where there are serious flaws in the
analysis.
First, and most importantly, the analysis appears to assume that the price elasticity of demand for water
is zero. This is bizarre, both because it is obviously not true, but also because the DEIS itself includes a
survey of studies of elasticity (U.S. Bureau of Reclamation, Lake Powell Pipeline Project Draft
Environmental Impact Statement, June 2020: page 245; and Appendix C23, pages 60-62). It concludes
that the best estimate of long-run elasticity is -0.65.
This is very important both for the analysis of future water demand and also the assessment of the
Washington County Water Conservancy District’s (WCWCD) ability to pay for the project. On the first
point, since the DEIS assumes large increases in the price of water over the next three decades, the
application of a -0.65 elasticity assumption would imply a substantial reduction in water demand
compared to a baseline that effectively assumes no response to price.
On the second point, any assessment of the ability of the WCWCD’s ability to pay for the pipeline has to
factor in the reduction in water demand that should be anticipated as result of higher water prices.
While it does not seem the Bureau of Reclamation has yet done this analysis, I assume that this is a
necessary part of the NEPA process for moving forward. The second major inadequacy is that the
projections for population growth in Washington County do not seem to take into account the effect of
the higher impact fees and property taxes that will be needed to pay for the LPP. Just as it would be
expected that higher house prices will discourage people from moving to Washington County, we would
also expect that higher impact fees and property taxes will lead to less population growth in the area.
It does not seem that this effect has been taken into account at all in the calculations for water demand.
The DEIS appears to have just taken the baseline projections from the Kem Gardner Institute (adjusting
for WCWCD’s service area) without any adjustment for the effect of higher impact fees and taxes. It
would also be necessary to include this impact in any assessment of the WCWCD’s ability to pay for the
pipeline.
A third area where the DEIS requires some additional work is in its analysis of the economic impact of
the LPP. The analysis only looks at the short-term impact of construction. It does not consider at all the
longer-term impact. As a practical matter, to pay for the construction of the LPP, the people of
Washington County will be sending tens of millions of dollars every year out of the county in the form of
interest and principle payments. These higher payments, which come in the form of higher water rates,
impact fees, and property taxes, are a direct drain of income from the county, equivalent to a tax
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imposed by the state or federal government. Any serious economic analysis must assess their impact on
growth and employment in the county.
Finally, the DEIS includes a cursory discussion of the problem of the quagga mussel , which is an invasive
species now found in Lake Powell. While it includes some possible mechanisms for preventing the
spread of the mussel through the pipeline, it is not clear which mechanism will be pursued, how much it
would cost, and the probability of success. The costs of such prevention efforts must be included in an
assessment of the LPP. In addition, if the selected mechanism is not foolproof, there should be some
estimate of the probability of failure and then the costs incurred by the people of Washington County if
the system does fail. Any full assessment of the cost of the project must take these factors into
consideration.
Thank you for your time in considering these issues. I hope that they can be resolved in a subsequent
before issuing the final EIS. However, based on the analysis in the DEIS, I would urge you to go with the
no-build option.

Sincerely,

Dean Baker
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From:
Sent:
To:
Subject:

Deborah Masefield <debdurban@infowest.com>
Saturday, September 5, 2020 1:14 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8114-2 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
Re : Lake Powell Pipeline Draft Environmental Impact Statement
I am a resident and citizen in Virgin, Washington County, who, for many reasons, is
very concerned about the potential construction of the Lake Powell Pipeline.
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In particular the fact that BOR arbitrarily dropped any consideration of a viable,
reasonable conservation alternative. It is not reasonable to reject water conservation
alternatives because they do not provide a “second source” of water. When the project
was scoped with the public, there was a good percentage of comments that wanted
water conservation and practices to be fully explored.
I am a strong supporter of water conservation as an ethic for living in a dry, desert area
and our immediate yard is xeriscaped and we take water conservation seriously in the
way we live. Many of the new houses, locally, are adopting these practices. Water
conservation has been shown by other communities (such as the Southern Nevada
Water Authority) to be much less expensive and less risky than investing in water
transfers from remote basins and sources.
I grew up in Southern England, where annually, despite the big annual rainfall, we had
to practice water conservation in the summer droughts of the mid seventies, it seems credulous,
to me, that those conservation practices are not a general protocol all over the West. Added to
that, the general hotter and longer summers, with lessening rainfall, we are experiencing, it
would seem reasonable to have those conservation protocols in place as a part of everyday life.
The county’s excessive water use—302 gallons per capita per day (GPCD)—is more
than twice that of Phoenix and nearly three times that of Tucson. In 2015, Washington
County used 302 GPCD; by reducing demand just 1% each year we could eliminate the
need for 86,000 acre-feet of additional water by 2060, even using BOR’s population
projections.
Just because BOR, as the permitting agency, or the Washington County Water
Conservation District (WCWCD), as a water wholesaler, cannot require strict water
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conservation practices, doesn’t mean that water conservation cannot be implemented
by retail water providers to dramatically reduce demand. We all end up paying for what
we use and then conservation practices would become more palatable.
I believe that as a county, we can find an alternative solution to this project, we all need to dig
deeper and find other solutions, that would be cheaper, have less environmental impact and are
longstanding for the county and its residents.
I love this area and understand that we all need to be cognitive of our water use, as that comes
with living in the desert.
Sincerely
Deborah Masefield
debdurban@infowest.com
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Continued
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From:
Sent:
To:
Subject:

Sabine G <delphinium.sky@hotmail.com>
Tuesday, September 8, 2020 12:34 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8115-2 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I am writing to voice my strong opposition to the Lake Powell Pipeline as per points
raised in the Draft Environmental Impact Statement (DEIS).
The Lake Powell Pipeline is expected to be constructed at an exorbitant cost of multi
billions of dollars. The State of Utah’s audit 2019 found that the LPP’s financing terms
in the 2006 LPP Development Act are vague, making the Lake Powell project’s financial
viability questionable for the state and residents. I am personally on a fixed income
barely able to meet my needs. To add to this would definitely cause considerable
economic strain to me, other families and businesses in this state, in this county. And
then there are the obvious unknowns of the global pandemic which, of course, has
not/cannot be factored in. The lack of transparency on costs for a public project of this
size is very troubling to me, as well as the economic strain, and I seriously question the
need of the Lake Powel Pipeline for Washington County's water needs.
The Bureau of Reclamation favors this enormous pipeline instead of looking at
alternatives when Washington County's water use is among the highest in the country,
excessively higher than those of Phoenix and Tucson. Washington County continues to
be the most wasteful water user in the West. We live in an arid desert
environment. This calls for educating the public and instigating methods of water
conservation. Water conservation is the reasonable and cost-effective alternative in the
long run considering all future unknowns of drought and/or recession. This alternative
has been successful for the Southern Nevada Water Authority and other southwest
communities. However, the Bureau of Reclamation has not thoroughly investigated this
alternative, a responsible method for water management in the desert. Piping in water
from remote sources at exorbitant costs is not. I have xeriscaped my landscapes,
planted drought tolerant trees and I favor planting native plants to reduce the
consumption of water on my property. I encourage others to do so. I encourage the
local nurseries to offer both drought tolerant and native varieties. Washington County
needs to be responsible for our own water management, especially considering the
current and future possible droughts of the Colorado River watershed. There are
certainly many conservation alternatives and measures that can be considered which
would negate a need for a “second source” of water
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Constructing the Lake Powell Pipeline will forever cause huge amounts of damage and
untold scars on this beautiful and delicate desert environment, a major impact on views,
recreational value, tourism, as well as wildlife. I live in Rockville; I have lived here and
elsewhere in Washington County since1982. I live here because I thoroughly value,
consistently use and drive through these exquisite and unique ecosystems and
landscapes. I love this land; it is irreplaceable. These federal lands need to be
protected from this damaging pipeline project.
To summarize, I strongly feel that other alternatives need to be thoroughly explored and
exhausted before even considering or resorting to this astronomically priced and
monstrously damaging pipeline. Educate the public and expand upon good water
conservation measures. Water conservation is a viable, less expensive option with little
or no environmental damage.
Sincerely,
Sabine Gnittke
PO Box 630274
Rockville, Utah 84763

• Washington County continues to be one of the most wasteful water users in the entire
West. Resources and money would be better spent in educating residents in
xeriscaping and respectful water usage. There are certainly many conservation
alternatives and measures that can be considered which would negate a need for a
“second source” of water. Climate change has clearly affected the flow of the Colorado
River, and there is no certainty of reliable flow which would justify the exorbitant cost of
the project. We practice good xeriscaping at our home—I watch some neighbors and
agricultural land users grossly abuse their water shares. I do not support a “secondary
source” of water in Washington County. • Again, Washington County water use is
among the highest in the nation. Without factoring in conservation measures, your water
need projections for the future are highly questionable.
• I will state the obvious: We are in the middle of a global pandemic. When we are
already suffering under huge economic strain, we cannot possibly absorb the expense
of this pipeline.
• The legality of this pipeline proposal has been entirely ignored. Assumption of
transferring water rights from the Upper Colorado River Basin to the Lower Basin
requires consent from six other Colorado River states and US Congress. That seems to
me a huge oversight in justification of this pipeline.
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• Most importantly, I value this desert region beyond measure—its miles of unobstructed
visible landscape and all of the unique flora and fauna which flourish in a unique
convergence of the Colorado Plateau, Mojave Desert, and Great Basin. There is
nowhere else on this earth as unique as this. The impact of building this pipeline would
forever alter and extinguish a major part of this priceless place. In summary, I strongly
feel that other alternatives need to be thoroughly explored and exhausted before even
considering or resorting to this astronomically priced and monstrously damaging
pipeline. Educate the public and expand upon good water conservation measures.
Washington County owes it to themselves and to the rest of the West to do better—to
prove to be a more conservation-minded and shining example. We are better than this.
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From:
Sent:
To:
Subject:

William Mader <desertskythunder@hotmail.com>
Friday, September 4, 2020 4:01 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on LLP DEIS - Mader

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To: Bureau of Reclamation, Sept. 4, 2020
RE: My Lake Powell Pipeline Draft Environmental Impact Statement (DEIS) comments
Dear Bureau of Reclamation officials:
I was a Washington County Utah resident for 14 years and the first administrator of the Red
Cliffs Desert Reserve. I helped write the Washington County Habitat Conservation plan that
later became a National Conservation area. I now live in Kanab, Utah, near an impact area of the
proposed pipeline. I also taught environmental science at the college level and was previously a
senior environmental scientist at Lockheed corporation. In summary I am familiar with NEPA
and have worked on complex environmental issues. Further I have recently flown over the
proposed pipeline routes south of Kanab and Fredonia.
Having water and being able to use it for the most rudimentary tasks including drinking and
washing clothes is not a theoretical discussion to me. I have lived in places where it was not
available – where 30% of the population (Navajo Nation) has no running water or electricity.
Therefore, I feel a connection to reality and a need for efficiency that most probably do not. It is
significant and telling that Kane County has dropped out of the proposed Lake Powell Pipeline
(LPP) after previously supporting it. They ran the murky math provided to them and tax payers
in Kane county, examined the consequences and all the smoke and mirrors, and decided it made
no sense.
I am gravely concerned about the proposed LPP. I have examined the Bureau of Reclamation's
(BOR) LPP Draft Environmental Impact Statement (DEIS). I have also read many LPP related
newspaper articles and opinion pieces and include here, thoughts and passages taken from these
articles so I do not miscommunicate conclusions I strongly agree with. Therefore, I have directly
quoted and/or paraphrased comments by some previous authors because it is vital they be heard
again. I hope some redundancy will repair a corrupt, ruined system in a time of great need.
In short, I am very disappointed with the DEIS because it is very biased, improperly deferential
to LPP proponents, and fails to analyze a reasonable range of alternatives as strongly requested
in the public scoping comments. At the end of the trail, it is largely a failure and that’s because it
selects for inefficiency and a very high risk expensive alternative (the pipeline) at a time of
growing mega-droughts when Lake Powell is drying up. And this is because when it is all said
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and done, the project is being driven by corrupt politicians who care very little for the people
who elected them. It’s like NASA selecting the worst rocket to get to the moon, not the best and
then providing a bunch of muddy arguments to justify it and no clear way to pay for it.
8116-1

From a legal standpoint, as others have stated, the DEIS is totally inadequate and
unacceptable. For example, 43 CFR Section 46.420 requires BOR and other federal agencies to
have a different purpose and need than the applicant's and that it be broader and in the public
interest. This clearly is NOT the case. BOR violated this requirement by essentially and
improperly adopting the Utah and Washington County Water Conservancy District's (WCWCD)
narrow purpose and need (for an allegedly reliable second source of water). By this violation,
BOR in turn, violated 40 CFR Section 1502.14 that requires BOR to analyze a reasonable range
of alternatives, including those that may be beyond the agency's jurisdiction. Through these
clear legal violations, BOR then arbitrarily and capriciously decided to not carry forward the
Local Waters Alternative or any other alternatives relating to water conservation, water
reclamation, and water efficiency methods. By doing so, BOR basically prevented any analysis
of these demand related solutions, and instead purely focused on the supply side of a future water
equation they designed. This prevented the public (tax payers) from having a realistic or
meaningful comparison of the choices among a variety of demand reduction and supply
augmentation options. Further and some might argue even worse, it also allowed BOR to largely
ignore many of the most important public scoping comments. It also ignored the most basic
premise – the benefits of considering various water conservation methods that have already
proven very successful in other western communities, especially in the southwest. I know
something about conserving water because I grew up in Tucson where it was a way of life.
Indeed. I lived in a third world country where water often did not come from a facet.
In short, I believe that BOR tried to narrow the focus out of political expediency. They did not
want to take the broader and objective "tough look" that NEPA requires. In other words, politics
and back room favors were put above law and science. An independent, reasonable person would
conclude that the DEIS has been a waste of public funds devoid of ethics. Further, I believe as
so many others do, that the only effective remedy would be for BOR to prepare an objective, fair
NEPA analysis that corrects the current DEIS' many deficiencies and genuinely reaches out to
affected parties.
Please find below more specific DEIS comments as cited previously by others in commentaries.
I thank these parties for their public participation and give them due credit. I also agree with all
of them. I re-state these comments here because they are critical to fixing a broken process. I
applaud the people who brought them to my and the public’s attention, thereby allowing us to
make informed decisions. I hope they have the same impact on you.
1) The LPP would transfer upper basin water to a lower basin use, thereby violating the
Colorado River Compact ("Law of the River") unless Utah obtains support from other
Compact states and achieves explicit Congressional statutory authorization. This is what
New Mexico had to do for a similar proposed transfer in 2009. The DEIS is inadequate
because BOR did not analyze this issue, despite strong public scoping requests that it do
so, and instead simply said the issue is being "addressed" (whatever that is supposed to
mean). The DEIS also failed to acknowledge or respond to the serious related concerns
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raised by numerous Arizona and California officials. And, since federal legislation is
needed for the LPP to proceed, the BOR and DEIS fail to analyze whether a Legislative
EIS format was more appropriate under the current CEQ NEPA regulations. A
Legislative EIS could help lay out the pros and cons of various options for Congress to
consider. It is a mystery why Utah has spent over thirty million dollars thus far on its
LPP quest without achieving any apparent consensus among the other Compact states nor
moving any proposals in Congress. Utah officials are foolish if they think that they can
quietly slip the LPP through without Congress and the other Compact states approval.
2) The DEIS is inadequate because it does not assess the level of LPP water risk given
the reality of how the Compact and Colorado River water rights work. And this in the
middle of a mega drought. Utah's water right is junior to other senior water rights holders,
and the senior rights come first during drought related water reductions. In addition, the
lower basin states (California, Nevada, and Arizona) have Compact priority over Utah
and other upper basin states during drought related water reductions. Some tribes and
Mexico reportedly still have outstanding claims to Colorado River water that, when
perfected, have priority over Utah's. Lakes Powell and Mead are already at critically low
levels, and climate change and the mega drought increase the odds of greater future
delivery reductions and shortages. So, when push inevitably comes to shove, Utah is
near the back of the line for Colorado River water. The DEIS ignores this harsh
reality. Utah and BOR are therefore willing to risk billions of public dollars on a highly
speculative gamble that in future decades there will be enough water to justify the
LPP. Meanwhile, Utah and BOR are ignoring water conservation measures that could
begin to be phased in immediately to begin reducing demand, and that would be much
more reliable and less costly than the future LPP.
3) The DEIS is inadequate because it arbitrarily failed to analyze feasible water
conservation alternatives. The DEIS says that every action alternative must provide
86,000 acre-feet-year (AFY) from a "second source" to meet the assumed water needs of
a 2075 county population of nearly 600,000. However, there is no standard or rationale
for what would objectively qualify as a "second source" nor any examples of why this
may have proven necessary in other communities. And the Virgin River watershed is
part of the lower basin within the Colorado River watershed. So shortages from
prolonged drought could be comparatively severe in both shared watersheds. The DEIS
paints a rosy and misleading picture of the WCWCD's water conservation efforts and
relative success. I regularly travel to St. George City and it is obvious that conservation
measures are failing. There is enormous water waste in Washington County, and
therefore enormous opportunities to reduce existing demand through implementation of
feasible water conservation measures. The WCWCD has been so obsessed with spending
millions of public dollars on pushing the LPP that it has neglected spending enough to
push reasonable water conservation measures. This bias and tunnel vision do not serve
the public interest. I was shocked and appalled to read this BOR statement on DEIS page
15: “The DEIS has been prepared in response to the Proposed [Lake Powell Pipeline]
Project and does not attempt to compel Washington County residents to modify, change,
or curtail their current culture, lifestyle or social expectations.” As so many others have
pointed out, this is legally wrong under NEPA because of the previously-cited regulations

8116

that require BOR to have a purpose and need beyond the applicant's and to analyze a
reasonable range of alternatives including those outside of its jurisdiction. This is
factually wrong because he WCWCD leadership is interwoven with the relevant county
and city officials who have the authority, both within WCWCD as a water wholesaler,
and within their own municipal water WCWCD retailer agencies, to consider and adopt a
wide range of tiered pricing, lawn conversion incentives, xeriscape development
ordinances, voluntary agricultural water transfers, and other feasible water conservation
and reclamation methods, programs, and ordinances. These are water saving tools that
are already widely successful in thriving communities like Las Vegas, Phoenix, and
Tucson, and they could be implemented here too with responsible leadership. I grew up
in Tucson, I saw it work. A Supplemental DEIS, that objectively analyzes water
conservation alternatives, must be prepared and released for public review and
comment. Otherwise, this absurd DEIS should not and cannot stand for use in agencies'
considerations of whether to approve LPP related rights-of-way and other authorizations.
4) The DEIS economics analysis improperly uses a "benefits transfer" concept that is
highly speculative and unreliable. One of the greatest LPP public controversies relates to
the wide disagreements over the purported benefits and estimated costs. The estimates
used by Utah and the WCWCD largely conflict with those by other economic experts,
including over twenty Utah university economics professors. Legislative audits have
shown that the WCWCD and other Utah water districts have inconsistent or perhaps even
incoherent accounting methods. Utah and the WCWCD are using vague and speculative
future numbers to build this "benefits transfer" LPP rationale without any objective or
comprehensive data to back those numbers up. This is not the bona fide cost-benefit
analysis that the public asked for in the scoping comments and deserves. The public
deserves more. And, again, the failure to analyze any DEIS water conservation
alternatives completely twists this situation because likely more reliable and less
expensive solutions were ignored. This is one of many examples of clear BOR bias
because of its blind acceptance of the LPP proponents' arguments and "data" in preparing
this DEIS. Models are only as good as the data and professionals that develop them. In
this case, I question the objectivity and credibility of both.
5) The DEIS does not adequately address the LPP related risks of future invasive quagga
mussel infestation. I find it bizarre that this risk (which has hugely impacted the Great
Lakes economy) is not included in an analysis. While the DEIS acknowledges this
obvious threat, it does not analyze the economic and environmental impacts that may
result, including to greatly changing aquatic ecosystems in a manner that may further
jeopardize Virgin and Muddy (Nevada) River fish species listed or proposed for listing
under the federal Endangered Species Act (ESA). As filter feeders, these mussels may
consume much of the aquatic life that makes up the food chain for the listed fish and
other native species. The chemicals that may be used to control these mussels in drinking
water may prove harmful to human health. Listed fish species may be harmed when the
chemicals in this water enter the Virgin and Muddy River systems. The mussels may
release harmful chemicals in their biological waste, such as sulfates, sulfites, nitrogen,
and ammonia. These chemicals could adversely affect drinking water quality, as well as
surface and ground water quality in the Virgin and Muddy River watersheds. Once an
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infestation occurs in the WCWCD water delivery system, it could prove to be a very
expensive, endless battle to prevent mussel concentrations from hindering the system's
basic operation.
6) The DEIS is inadequate because it ignores or gives short attention to potentially
significant LPP related adverse impacts on federal lands owned by all Americans. The
DEIS itself admits that the LPP action alternatives would have direct, indirect, and/or
cumulative adverse impacts on 19 different public resources or uses. For example, for
the Southern LPP Alternative, it admits conflicts with current BLM Arizona Strip Field
Office (ASFO) Resource Management Plan (RMP) decisions relating to protection of the
existing Kanab Creek Area of Critical Environmental Concern (ACEC). BLM is
proposing to amend these decisions to allow the LPP. However, BOR provides no
specific or compelling justification for why these weakening amendments are needed, or
why this LPP alignment could not stay in an existing utility corridor and avoid the
ACEC. The public is apparently expected to take on faith and accept the BOR's
conclusion in this regard. BOR and BLM should not be so cavalier in willing to
undermine the protection of this important ACEC. The BLM organic law (Federal Land
Policy and Management Act or FLPMA) makes designating and protecting ACECs a
priority, but the current BLM management appears to have forgotten that. Another
example relates to BLM's proposed weakening of the Visual Resource Management
(VRM) designations near the ACEC to facilitate the LPP. BLM was improperly
inconsistent because it recognized the need for this VRM weakening by the ACEC but
failed to recognize the similar need to likewise propose weakening of the existing VRM
designations where the LPP would cross three historic trails and other corridors
designated as protective VRM Class II. This was arbitrary because the protection of
visual quality is as or more important for these three trail corridors as it may be for the
ACEC area. Even after back-filling, there would be a visual LPP scar on the landscape,
providing strong adverse scenic contrast, for many decades and perhaps
permanently. Due to generally poor soils and the mega drought, it would be a very slow
process for vegetation to re-grow over the LPP. And it might be very difficult for heavy
equipment operators to prevent soil types from improperly mixing, which could also
create long-term or permanent visual contrast.
7) The DEIS is also inadequate because it does not analyze how future LPP operations
may adversely affect current options in terms of the timing, management, and revenue
creation from Glen Canyon Dam water releases through its turbines to generate hydro
electric power. This specific hydroelectric power is very important because it can be
generated on short-notice to maintain stability on the regional electrical grid. Without
this power, there is an increased risk of shortages or black outs, particularly during peak
times or during the hot summer months when air conditioning demand is
greatest. During low water level times in Lake Powell, the added diversion of LPP water
may conflict with the needed capacity for power generation, and it may also reduce the
associated revenue. It is weird that BOR did not analyze this important issue.
8) The DEIS is inadequate because it does not address the likely blatant racism involved
with Utah and the WCWCD preferring the Southern over the Highway LPP

8116

alternative. The scoping comments from tribes and tribal members demonstrate strong
LPP related concerns. The BOR is obligated under NEPA to objectively and fully
analyze potential Environmental Justice (EJ) effects on minority, poor, and indigenous
communities. In this case, both LPP alternatives would harm sensitive and important
cultural sites and resources, and perhaps unearth buried tribal members.
I lived and taught college on the Navajo Reservation for 6 years. I’ve met two Navajo
Nation Presidents, two Navajo Nation Supreme Court Justices, and numerous Navajo
professionals and educators. Most importantly I taught and knew young Navajos trying
to make a difference in a white world that is against them. I get tribal concerns. The
WCWCD does not. They don’t care. It is clear that Utah and WCWCD officials would
rather spend more public money on the more expensive Southern Alternative rather than
perhaps pay the tribe to help compensate them for adverse impacts from the Highway
Alternative. From an EJ perspective, this would continue the appalling racist pattern of
government agencies being willing to sacrifice tribal cultural resources without helping
adversely affected tribal members.
In summary, I strongly believe that the LPP DEIS is inadequate under NEPA (and possibly ESA
and FLPMA) for the previously-described reasons, and that a Supplemental DEIS (perhaps in the
Legislative EIS format) should be prepared and released for another round of public review and
comment. Indeed, a strong argument can be made for the No Action Alternative. If this
alternative is chosen, it would remove this massive LPP distraction and hopefully motivate Utah
and the WCWCD to get much more serious about phased implementation of water conservation
and reclamation. This alternative would also maintain the status quo, and there would be no
additional adverse impacts on threatened Mojave desert tortoises, Kanab Creek ACEC, historic
trails and other VRM Class II areas, and other sensitive natural and cultural resources. Public
recreational uses would not be harmed by chronic construction dust and noise, nor seeing
unnatural scenic contrasts. Public safety would not be jeopardized by heavy construction truck
traffic on narrow tourism-heavy roads. A beautiful part of southern Utah and northern Arizona ,
and its native wildlife and plants, would remain undisturbed.
And all Utah taxpayers would not be on the hook for billions of dollars of public debt during an
economy recovering from a pandemic with much higher budget priorities. If BOR officials do
not have the courage or integrity to do what is right legally and ethically, then I hope that
officials in the other cooperating DOI agencies will step in. The DEIS is a shoddy propaganda
piece, and the LPP is an expensive, risky, destructive, and unnecessary boondoggle.
Please keep me on this LPP NEPA mailing list and, if a FEIS is prepared and publicly released,
please have a version available to the public that shows Track Changes additions, revisions, and
deletions. In reading these voluminous documents, it would be very helpful for the public to be
able to quickly see what changes occurred from the DEIS to the FEIS version.
Thank you for your consideration of my DEIS comments.
Sincerely,
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Bill Mader, Ph.D
526 Cutter Trail
Kanab, Utah 84741
Email: desertskythunder@hotmail.com
ph. 575 740 0482
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8117-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: Bret Goodfellow <deuce2ii@gmail.com>
Sent: Monday, September 7, 2020 12:56 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Lake Powell Pipeline DEIS

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Bureau of Reclamation,
I am writing to you about my concerns with the LPP. I’m sure you’ve heard numerous iterations
regarding all environmental issues of the pipeline’s impact. I agree with many of those concerns. But,
I’m going to follow a slightly different approach. My concern is GROWTH. Yes, growth in Washington
County. Perhaps I’m being a little selfish in my views, but since I arrived in Hurricane, UT in 2010, I’ve
notice unprecedented growth. I understand the draw here with the nice weather, beautiful scenery,
and close proximity to many national and state parks. That’s why my wife and I moved to Hurricane
from Draper. What I’ve seen today has been a flood of new residents from all over the country. We’ve
built many new friendships in the last 10 years. Yes, St. George is a main attraction.
When the State of Utah started the “Mighty Five” campaign back in 2013, I noticed that year, a big
change in the tourist industry. I know, because I was an eager business owner of an AirBnB retreat in
Sand Hollow (Hurricane). My revenues began to soar in 2014 as bookings increased from all over the
United States, Europe, China, Korea, and Japan. I couldn’t believe the bookings I was receiving. 2015
saw an even bigger jump in bookings. In 2016 my revenues generated from the AirBnB rental were the
most I’d seen. With that, I was able to pay off the home rental. I couldn’t be happier with how the
business was going, but at the same time I started to notice a change in Washington County. Two new
hotels in Hurricane, and two more in Laverkin. This was unprecedented. More hotels have sprung up
in Virgin and Springdale to accommodate the many tourists. I also noticed many more homes had
joined the AirBnB tourism cause in the St. George area. Competition was getting tight, but revenues
were had for all. The urban sprawl can be seen for dozens of miles.
Water promotes a grotesque expansion of tourists. Our hearts lie in the recreation possibilities within
the Washington County area. Many times my wife and I would get a backcountry permit to do a
remote slot canyon in Zion. Depending on the slot canyon, permits can be difficult to obtain. If we were
lucky enough to acquire a permit, an adventure of solitude and peace was guaranteed. In the Summer
of 2019, we obtained a Mystery Canyon Slot permit. The day was perfect. Only 5 other cannoneers
were seen in that canyon. Once we completed the last rappel into the VIrgin River Narrows, we were
met with hundreds of tourists scurrying up and down the river. When we finally made our way back to
the Temple of Sinawava bus stop, we got stacked up in a line of people 600 feet long. We waited 40
minutes for a bus. Without water to promote the growth of houses, hotels, stores and restaurants,
this tourism explosion would not be possible.
When traveling SR-9 to Zion one can’t help but notice the many tour busses along the way. It is not
uncommon to be driving 5 MPH or at a standstill in the middle of Springdale, as one approaches the
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Zion entrance. Crowds are getting larger, parking is now at a premium, and hiking trails are turned into
stop & go hiking, with so many people on the trail. Our parks used to be a retreat from the crowded
smog ridden cities, but now Zion National Park is the city. It’s become the problem we’ve tried to
escape from. I realized I was part of the problem. By providing lodging and reaping the rewards, I was
also a contributor to the demise of a pristine Washington County. In 2016 with my home paid for by
tourism dollars, I decided to sell.
Water promotes growth. I know that our American institutions require growth in order to sustain. In
Washington County, we’ve had extraordinary growth and urban sprawl into Little Valley, Hurricane, and
Ivans to name a few. New construction is everywhere. I’m sure the Washington County Commissioners
and the Water Conservancy District are enjoying what is taking place. But, Washington county is a
special place that must be protected and preserved for future generations. Too much growth here will
have an irreversable impact. We will never be able to go back to the way it was. There are many
reasons people want to live here, but soon they will discover they have moved to a place they escaped
from. I believe that the greatest impact from the LPP is going to be GROWTH. St. George will soon look
like Salt Lake City. I can see that day coming, and at what cost? The red deserts will be permanently
built and paved over. There will no longer be that weekend escape that we long for after a 40 hour
work week. St. George will just be another big city, and Washington County will become pavement.
The fragile desert will have been trampled and paved. How sad.
It’s no secret that if you build the LPP, developers and businesses will come. Water promotes
GROWTH. This is the naked truth behind LPP that no one will talk about. Developers are salivating
over the prospect of building in virgin desert areas within Washington County. Washington County
doesn’t need a pipeline. Washington County needs solid, smart choices for the residents. People move
here because it’s beautiful, not because it’s a big city. We can still be an attractive city, but by doing
smarter things. We should make sure that quality of life in Washington County is preserved.
Xeriscaping should be the norm, not the exception. Incentives should be promoted for the removal of
residential grass. Building permits should require that all landscaping be void of grass. Tax incentives
for pool covers and drip irrigation should be encouraged. Reservoirs should be studied and
implemented where feasible, especially for drainages of the Pine Valley range. Leeds Creek, Ash Creek,
and others could be candidates for Washington County’s water needs. Agriculture in the greater St.
George area should be discouraged, due to its high water requirement. With high summer
temperatures and little water available, farming in the St. George area just makes no sense anymore.
There is no guarantee that Lake Powell will have the water required by the Water Conservancy District.
Charging residents for a pipeline infrastructure that has no water to pump, is truly unjust. Utah rates
among the highest consumers of water per capita of any other state in the nation. Conservation, and
NOT LPP, should be Washington County’s direction. Keep Washington County pristine and red, NOT
paved and crowded.
Thank you,
Bret Goodfellow
Hurricane, UT
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BOR declares every alternative must provide 86,000 AFY of water (from a “second
source” outside the Virgin River watershed), based on their assumptions of 2075
population of 594,660, 240 GPCD, and a “system loss” of 15.4%.
BOR’s calculations appear to be contrived to show that conservation is not
economically feasible; that any “conservation-only” alternative is too expensive.
BOR unreasonably asserts that meeting a demand of 176 GPCD, as proposed in the
Local Waters Alternative, that relies only on the Virgin River watershed, would
require extensive xeriscaping, including converting existing homes, and 100%
conversion of agricultural water use to M&I use, which is not the case
The county’s excessive water use—302 gallons per capita per day (GPCD)—is more
than twice that of Phoenix and nearly three times that of Tucson.
In 2015, Washington County used 302 GPCD; by reducing demand just 1% each
year we could eliminate the need for 86,000 acre-feet of additional water by 2060,
even using BOR’s population projections.
BOR failed to honestly explore reasonable alternatives such as those relying on
water conservation, which were requested by many people during scoping.
Water conservation alternatives could be implemented incrementally at lower cost
and with greater reliability, obviating the need for the LPP altogether; such water
conservation practices have been very successful in other western cities.
Water conservation has been shown by other communities (such as the Southern
Nevada Water Authority) to be much less expensive and less risky than investing in
water transfers from remote basins and sources.
The BOR only analyzed a very narrow “No Action” alternative and two pipeline
construction alternatives and must consider a reasonable water conservation
alternative.
The BOR must evaluate reasonable alternatives to the proposed pipeline that would
avoid or minimize adverse effects. It is not reasonable to reject water conservation
alternatives because they do not provide a “second source” of water.
The BOR must consider a water conservation alternative such as the Local Waters
Alternative that would rely on local sources of water and could provide a predictable,
stable, less expensive, and incrementally implemented method for satisfying water
needs.
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The BOR must expect water use for Washington County that is similar to the current
reality in, and achievements by, other southwest communities.
The BOR must include all future water supplies from municipal and other sources
and must use reasonable assumptions—not 100 percent—for agricultural water
conversions.
Just because BOR, as the permitting agency, or the Washington County Water
Conservation District (WCWCD), as a water wholesaler, cannot require strict water
conservation practices, doesn’t mean that water conservation cannot be
implemented by retail water providers to dramatically reduce demand

I am a very strong supporter of water conservation. I live in Colorado and we are having
a very bad time with drought. In the not so distant future there will be water wars
among the states. We must all do what we can to protect our water sources and
definitely not waste it.
Spending this kind of money for a pipeline is really outrageous when the people of this
area have some of the highest rates of water useage. They must learn to conserve as we
all must.
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From:
Sent:
To:
Subject:

David Belnap <dmbelnap@gmail.com>
Sunday, September 6, 2020 9:41 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement
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opening attachments, or responding.

Dear Bureau of Reclamation,
I oppose building the Lake Powell Pipeline. I have installed drip irrigation for my
garden and fruit trees to conserve water. There is no reason that people in Washington
County cannot drastically reduce their water use. Communities in the southwestern
U.S. have shown that increasing populations can use less water from the Colorado River
system. Landscaping with native plants can be encouraged. I also do not need to be
burdened with paying for this project through my taxes. That money can be better spent
elsewhere.
David Belnap
dmbelnap@gmail.com
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donna williams <donnanjw@gmail.com>
Friday, September 4, 2020 4:57 PM
LPP, BOR-sha-PRO
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Topic 1: BOR introduced an arbitrary new “requirement” that Washington County must
have a “second source” of water and made this a critical “purpose and need” for the
LPP. Water conservation alternatives were summarily rejected based on this assertion.
Topic 2: BOR arbitrarily dropped consideration of a viable, reasonable water
conservation alternative.
Topic 3: BOR artificially inflated Washington County’s need for water.
Topic 4: Under state law, all Utahns would be responsible for $2 billion or more of
public debt if the LPP is constructed.
Topic 5: The LPP water right violates the 1922 Colorado River Compact.
Topic 6: Utah has already allocated water rights to more than 100% of the physical water
within its Colorado River watershed, meaning senior (older) rights will likely prevent use
of the LPP water right during current and future droughts.
Topic 7: The quagga mussel infestation in Lake Powell would threaten the LPP and our
local reservoirs, municipal infrastructure, businesses, and homes, and reduce our water
quality.
Topic 8: The LPP will inflict tremendous environmental damage. Federal lands are
owned by all Americans and the BOR should look beyond economics to protect public
lands for future generations.
Topic 9: BOR uses a questionable technique called “benefits transfer” to justify the entire
cost of the LPP.

Please seriously consider these topics of great concern.
Sincerely, Donna Williams
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From: Robert Childs <dxrchild@gmail.com>
Sent: Monday, September 7, 2020 1:42 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Pipeline

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

No to the pipeline. I’ve said it before and this is the last time. The commissioners want to fill their
pockets with money in the name of water. More people means more money and some are into real
estate so of course they want more people. They claim the pipeline will solve the problems. It will be a
big money pit. The commissioners have become infected with greed and hungry for power and won’t
listen to the people in this proposal.
Robert Childs
Sent from my iPhone

8121-1

8122
8122-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Riki Eastmond <eastmondr@gmail.com>
Thursday, September 3, 2020 11:54 PM
LPP, BOR-sha-PRO
[EXTERNAL] L.P.P. Comments E.I.S.

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation
I am concerned with the projected cost of the Lake Powell Pipeline. Under state law, all Utahns
would be responsible for $2 billion or more of public debt if the LPP is constructed. The people
of Utah deserve a more conservative alternative to solving our future water demands.
Conservation is a cheaper alternative. Less grass, fewer golf courses or courses that reclaim their
waste water, plus residential rain collecting, higher water fees and more reservoirs all make more
sense than a $2 billion pipeline.
Climate change is a reality that will negatively impact all of us. Who knows how long Lake
Powell will remain a large body of water?
Thanks for listening,
Riki Eastmond
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From:
Sent:
To:
Subject:

Eileen Hilton <eileenh19@aol.com>
Saturday, September 5, 2020 10:10 AM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Project comment

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I'll keep my comment brief: I strongly oppose this project. I live in Utah (Utah County, not Washington
County) but believe we are not doing enough in the conservation arena, and are not paying enough
attention to recent science regarding climate change and forecasts regarding impacts to the Colorado
River. Second, I think it's a waste of taxpayer money when the common sense alternative is to focus on
reducing our water usage.
Thank you.
Eileen Hilton
507 E 550 S
Orem UT 84097
801-231-1906
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From: Elsie Cobb <elsiecobb@me.com>
Sent: Saturday, September 5, 2020 10:03 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Please abandon the Lake Powell Pipeline and instead support sustainable growth initiatives that
prevent further misuse of the Colorado River.
There is no need for this pipeline, and we DON’T WANT IT!
Elsie Cobb
4795 E. Red Cliffs Dr.
Kanab, UT. 84741
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From:
Sent:
To:
Cc:
Subject:

went to <emiwegner@aol.com>
Monday, September 7, 2020 6:59 PM
LPP, BOR-sha-PRO
went to
[EXTERNAL] Comments on Lake Powell Pipeline DEIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please see my comments below. Submitted by: David L. Wegner, 4632 North
Paseo Pitiquito, Tucson, AZ 85750 emiwegner@aol.com
The Lake Powell Pipeline (LPP) Draft Environmental Impact Statement (DEIS)
comments.
Diversion from Lake Powell – clearly Utah has a right to divert water within
the state if a water diversion right exists.








It is unclear from the document if the state actually has granted a diversion
right from Lake Powell to St. George.
Concerns expressed by the Arizona Department of Water Resources
regarding transfer of water from the Upper Basin to the Lower Basin and
bypassing Glen Canyon Dam do not appear to have been addressed. Bypassing
the movement of water by Lee’s Ferry requires the approval of the Colorado
River Basin states which has not been completed.
The transfer of water outside the basin requires consultation and approval
from Congress (interstate agreement) and this has not been accomplished
Continuance of the NEPA process and expenditure of public funds without
the appropriate approvals is violating in spirit and actuality the Colorado River
Compact and the Upper Colorado River Compact.
This DEIS has been produced under incomplete process procedures. Even
when the BOR requires feasibility studies to be completed they at least are
vetted through the primary requirements to proceed on feasibility. It is an
assumption (unsupported) on the part of Reclamation that a permit for
diversion will be granted. While the state of Utah may have a right to a
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percentage of upper basin water, they still have to prove-up that they have
the addressed the concerns expressed by the other Upper and Lower basing
states and have approved Congressional approval. At a minimum the BOR
should have an agreement with the state of Utah that the US taxpayer will
be reimbursed the cost of this EIS if the state is not

Justification for the Water in Washington County











Unsupported assumption on (1) population growth and population water
demands, (2) projected systems loss, and (3) Per capita water use.
BOR introduces the concept/assumption of “reserve buffer” and somewhere
come up with a need for a 15year requirement that calculated water demand
for 2060 yet pushed out the population prediction to 2075. These two
elements need to be reconciled and explained.
Projected system loss – estimated at 15.4%. No justification or explanation
of where this number came from. Is it estimated
evaporation? Leakage? Transfer loss?
St. George water demand per capita is one of the highest in the West. There
is no need for it to be so high when the use of that water is primarily
residential and golf course use. Conservation and efficiency should be
required to reduce water demand per capita and in total volume.
No alternative water supply (Title XVI water, desalination, WaterSMART
programs, etc.) all good BOR efforts that would be a lot less costly than the
pipeline.
It is hard not to conclude that the use of the unsubstantiated “reserve
buffer” and the use of “existing per capita” water use is beefing up the water
numbers to support the need for the pipeline. Neither of these components
are supported in the document.

Water Rights and Seniority




Utah has several pending federally reserved water rights with Tribes that
will need to be met from existing Utah Upper Colorado River water allocation
from the Compact. These Indian Water Settlements will be “senior” to
other Utah water diversions.
Currently Utah has projects on the books that allocate 100% of the available
Utah Colorado River Basin water. The Central Utah Project is the largest
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along with irrigation projects that draw from tributaries to the Green
River. Utah has also indicated that they will support through the Upper
Colorado River Commission, agreements to meet the demands of the 2007
Shortage Guidelines, the Drought Contingency Plan, and the desire to keep
Lake Powell elevations at levels that allow the 7 basin states to avoid having
the federal government take over allocation power at Hoover Dam. No
discussion on the bigger water allocation and priority issues. Structural
deficiency already exists in the Lower Basin and the pipeline project will make
it also the case in Utah. Discussion on the overall context of the LPP in
respect to the Drought Contingency Plan and long-term Colorado River water
availability is included.
What will be the priority of the LPP?
As is the case with other developments in other Colorado River Basin states,
Utah should provide evidence that there is adequate water available in the
Utah Colorado River system to meet the LPP water requirements.
Who will be responsible for protecting the Indian Water Settlements in Utah
if the LPP impacts water available to others?

Invasive Species




Who is going to pay the costs of treatment of quagga mussel in the LPP and
distribution system when it occurs?
Who is going to pay the costs of chemical treatment, physical removal of
mussels, and loss of capacity in the pumps and power units?
No explanation on how the water will be cleaned of the treatment chemicals –
is this to be done by a yet unidentified water treatment plant?

Economic Analysis





What is a benefits transfer calculation? This is used in the discussion on
Water Supply Reliability Benefits but it is not discussed in a way that makes
sense economically.
The assumption of 100% water reliability is not only incorrect it is not
supported by any justification. This is a flaw in the analysis.
The Benefits Transfer argument ignores the potential shortage that will
occur downstream to the lower Colorado River basin states if water goes to
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Washington County (at the expense of water downstream). Justification of
this Benefits Transfer argument is needed.
No support for the Benefits Transfer model assumptions is given. Has this
been used in other applications? Is it supported by OMB reviews? Where is
the literature and peer reviewed studies to support its use?
A full cost/benefits study for Washington County and the LPP is
required. Please provide.
Use of an unsubstantiated Benefits Transfer approach is not
supported. Playing loose with approaches and assumptions is not appropriate
even for Reclamation.

8125-2
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It is clear that the Colorado River basin is not going to have the water on a
consistent basis to support all the demands that are placed on it. Yet in this
DEIS Reclamation does not look at the risk and uncertainty of not having
adequate water available to meet all the upper basin and lower basin
needs. The DEIS needs to incorporate a risk assessment to available water
to meet the project needs.
Utah has traditionally avoided accepting climate change is real however it is
public taxpayers funds that are being used in this DEIS so it is appropriate
that it be looked at and accurate assessments mad.
This document does not really address the concerns raised in the BOR
Colorado River Basin stud(ies). That underlying document is what every
proposed Colorado River basin project should be held up against for
consistency of logic. This document should be no different.
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8125-3

8126
8126-1 Water Resources
From:
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To:
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Erin Geesaman Rabke <eringeesamanrabke@gmail.com>
Friday, September 4, 2020 12:09 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Public Comment

8126-2 Water Supply

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

In addition to the points listed below, I believe now more than ever it is utterly
crucial that when making decisions like these, we recognize both the fragility
and preciousness of our ecosystems and that we prioritize the wellbeing of future
generations of humans and other-than-human beings who will depend on these
ecosystems. In this light, the Lake Powell Pipeline project does not make sense.
Sincerely,
Erin Geesaman Rabke
1. Recipients of Lake Powell Pipeline water are among America's highest water user s
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2. Washington County has America’s cheapest water rates, which explains why they are
one of America’s biggest water users
3. Washington County is hiding a massive surplus of water
4. Future water demand is inflated by 100%
5. The Washington County Water District is proposing to increase water rates 300%
which will eliminate any need for the Lake Powell Pipeline
6. Lake Powell Pipeline planning documents for Kane County were altered to fabricate
the need for the Pipeline
7. Population growth forecasts have been inflated to exaggerate future water needs for
Kane County
8. Lake Powell Pipeline proponents are ignoring future growth in municipal water
supply from agricultural land conversion
9. The vast majority of water delivered by the Washingto n County Water District is for
an extremely inefficient use
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10. The Utah Division of Water Resources has admitted there is no need for the Lake
Powell Pipeline

Erin Geesaman Rabke
Somatic Naturalist & Embodiment Mentor
Teacher of The Feldenkrais Method, The Embodied Life & Somatic
Meditation
Facilitator of The Work That Reconnects & Community Grief Tender
www.embodimentmatters.com
ErinGeesamanRabke@gmail.com
Life is short.
Cheers to inhabiting our embodied lives beyond the screen and not letting
email guilt rule our days!
xo
Erin

Let your curiosity be greater than your fear.

- Pema Chodron
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From:
Sent:
To:
Cc:
Subject:
Attachments:

AZSFWC Executive Director <executivedirector@azsfwc.org>
Monday, September 7, 2020 12:32 PM
LPP, BOR-sha-PRO
'Arizona Sportsmen for Wildlife Conservation'
[EXTERNAL] Lake Powell Pipeline Project comment from Arizona
Sportsmen for Wildlife Conservation
AZSFWC comment on Lake Powell Pipeline Project DEIS-DRMPA - 97-20.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Thank you for the opportunity to comment on this project.

Jim Unmacht
Executive Director
Arizona Sportsmen for Wildlife Conservation

www.azsfwc.org
623-570-0534
PO Box 75731
New River, AZ 85087
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September 7, 2020
Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 E. Lakeview Parkway
Provo, UT 84606

Submitted via email: lpp@usbr.gov

Re: Lake Powell Pipeline Project
Dear Mr. Baxter,
Arizona Sportsmen for Wildlife Conservation (AZSFWC) is a 501c-3 organization
dedicated to wildlife conservation, habitat improvement, hunter recruitment and
retention, as well as educating sportsmen and women on issues important to their
passions. AZSFWC has 41 member, affiliate, and associate organizations representing
in excess of 10,000 sportsmen and women who span the spectrum of hunting, angling,
shooting and outdoor recreation groups and businesses across Arizona.
AZSFWC appreciates the opportunity to comment on the Draft Environmental Impact
Statement (DEIS) and Draft Resource Management Plan Amendment (DRMPA) for the
Lake Powell pipeline Project prepared by the Bureau of Reclamation (BOR). The
proposed project has potentially significant impacts to fish and wildlife resources of
tremendous importance to our membership. In reviewing the DEIS and supporting
materials, we have identified several key elements which need further clarification,
analysis, or modification in order to avoid or mitigate unacceptable adverse impacts to
these resources.
Aquatic Invasive Species
The proposed project presents significant potential adverse impacts to aquatic systems
in the Virgin River, primarily related to the introduction and control of an invasive exotic
species (Quagga mussel), which is well established at the pipeline point of origin (Lake
Powell). The proposed pipeline will fill two interconnected reservoirs (Sand Hollow and
Quail Creek), which then drain into the Virgin River, which provides habitat for rare and
native fish, including federally-listed species.
AZSFWC comment on Lake Powell Pipeline Project DEIS/DRMPA – 9-7-20
Arizona Sportsmen for Wildlife Conservation
PO Box 75731 New River, AZ 85087
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Appendix C of the DEIS outlines a number of measures (chemical control, filtration,
ultraviolet light) intended to prevent the spread of Quagga mussels and control them in
the event they do become established in the two reservoirs. The proposed mitigation
measures may be appropriate, however the DEIS provides insufficient information to
support their use on this project. Before going forward, the BOR needs to provide
additional, regionally relevant data and examples documenting the efficacy of these
measures. We are also concerned that chemical treatments applied to the reservoirs
and associated manipulation of water outflows could result in major mortality events for
native fish in the Virgin River, either through direct toxicity or by dewatering many miles
of the river system. These potential impacts must be fully disclosed and analyzed in the
Final EIS, with additional best management practices and mitigation measures added
as needed.

8127-2 Grazing and Rangeland Management

Big Game Migration
We appreciate that the proposed project has a number of design features intended to
minimize impacts on deer migration through the area, including burial of the pipeline
over its entire length. The Plan of Development (Appendix E, Protection Measure
B.5.80) notes there will be no permanent fencing along the pipeline alignment, but
temporary fencing may be used during and after construction. We understand that
temporary fencing will be needed to prevent animal entrapment in open excavations or
other conflicts with construction activities. This Protection Measure also indicates that
temporary fencing could also be used to exclude grazing during post-construction revegetation. We recommend that this be clarified to specify grazing by domestic animals
and that temporary fence designs also be coordinated with the state wildlife agencies.
Wildlife Water Developments
Much of the project area is extremely arid, with few reliable perennial water sources
available to wildlife. In those areas, man-made water sources are critical to deer and a
host of non-game species. The Plan of Development (Appendix E) includes an
appropriate protection measure (B.5.80) to ensure that water remains available to big
game. It also indicates that water sources could be turned on or off in order to minimize
animal use in active construction areas. We note that deer tend to be very fixed in their
use of existing water sources and slow to locate and use new ones. Since deer water
primarily at night, such use would present minimal conflict with construction activities.
Accordingly, we recommend that wildlife water catchment systems located in or
proximate to the construction zone not be turned off unless absolutely necessary and
any such closures are short in duration. If an existing water source is turned off, the
replacement temporary water should be placed in as close proximity as possible.
Coordination with the State Wildlife Agency
AZSFWC appreciates that BOR has worked with the state wildlife agencies of Arizona
and Utah and incorporated much of their input into the DEIS, the detailed wildlife and
AZSFWC comment on Lake Powell Pipeline Project DEIS/DRMPA – 9-7-20
Arizona Sportsmen for Wildlife Conservation
PO Box 75731 New River, AZ 85087
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wildlife-habitat-related information and protection measures are testament to that.
However, in reviewing the BOR web page for the project,
(https://www.usbr.gov/uc/DocLibrary/EnvironmentalImpactStatements/LakePowellPipeli
ne/index.html#docs) we were surprised to note that the Arizona Game and Fish
Department (AZGFD) is not listed as a cooperating agency.
AZSFWC understands that the AZGFD requested cooperating agency status during
scoping for the project, but that request has gone unanswered and apparently
unfulfilled. It is difficult to understand why BOR would choose not to fully leverage
AZGFD expertise for this project. Such cooperation is mandated under the Fish and
Wildlife Coordination Act, ensuring a more robust NEPA analysis and better outcomes
for affected resources. AZSFWC would encourage BOR to be more responsive and
responsible in future planning efforts.
AZSFWC and 13 of our member organizations (see attached list) appreciate your
consideration of our comments.
Thank you!
Yours in Conservation,

Jim Unmacht
Executive Director

AZSFWC comment on Lake Powell Pipeline Project DEIS/DRMPA – 9-7-20
Arizona Sportsmen for Wildlife Conservation
PO Box 75731 New River, AZ 85087
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AZSFWC Member Organizations Supporting Comments
to BOR on Lake Powell Pipeline Project
Anglers United
AZ Chapter Safari Club International
AZ Council of Trout Unlimited
AZ Deer Association
AZ Elk Society
AZ Houndsmen’s Association
AZ Outdoor Sports
Mohave Sportsman Club
Outdoor Experience 4 All
Southern AZ Quail Forever
Southwest Wildlife Foundation
Valley of the Sun Quail Forever
Yuma Valley Rod & Gun Club

AZSFWC comment on Lake Powell Pipeline Project DEIS/DRMPA – 9-7-20
Arizona Sportsmen for Wildlife Conservation
PO Box 75731 New River, AZ 85087
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From:
Sent:
To:
Subject:

Mike Chamberlain <fwxman1@yahoo.com>
Saturday, September 5, 2020 3:55 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I find many aspects of the LPP Project very disturbing and I'm appalled by the apparent
lack of detail and planning involved in this project. My main concerns revolve around the
cost and financing as well as the likely introduction of the Quagga Mussels to Sand
Hollow and the Virgin River Drainage.
Regarding Cost some of my concerns are:














The BOR does not analyze the effects of different terms of financing, nor does it take
into consideration recent events such as an economic recession resulting from the
2020 novel coronavirus pandemic.
The BOR doesn’t acknowledge that education, social services, health care services,
and public employment are already facing many challenges competing for funding,
making paying for the LPP an even more significant burden for residents.
The State of Utah’s audit 2019 found that the LPP’s financing terms in the 2006 LPP
Development Act are vague, making the Lake Powell project’s financial viability
questionable for the state and residents.
Already in 2020, the state has held five special sessions to address Utah’s expected
budget shortfall due to COVID-19 pandemic costs and decreasing tax revenue.
The LPP would be a Utah project that will encumber state bonding capacity for
decades, which means less funding for state needs such as education, highways,
and public health.
The lack of transparency on costs is troubling for a public project of this size,
especially considering how long this issue has been studied.
The DEIS is deficient because it doesn’t determine whether the LPP project is
financially feasible for WCWCD.
The BOR doesn’t address the adverse economic effects of paying for the LPP on
residents and businesses.
The BOR doesn’t address the economic impact on residents and businesses,
especially low-income residents in Washington County who are faced with a
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quadrupling of water rates, doubling of impact fees, and property taxes going to
WCWCD increasing by more than 50 percent.
BOR must disclose all of the actual costs of the pipeline, including the financing
costs.

Then there is the issue of water quality:


The BOR acknowledges that transferring water from Lake Powell to Sand Hollow
Reservoir near Hurricane, Utah, could introduce invasive aquatic organisms to the
Virgin River basin and municipal water supplies.
 The BOR fails to adequately address the potential cost to eradicate quagga mussels
in systems operated by either WCWCD or municipalities, or in individual homes.
 Lastly the BOR fails to analyze the effect and cost of chemicals used to eradicate
quagga mussels, and potential effects on the quality and safety of drinking water.
This is a problem because Quagga mussels have moved across our country to infest
many water bodies; they can plug even large-diameter water
lines, resulting in
treatment costs of millions of dollars.


Quagga mussels are a non-native nuisance species that cause severe economic and
ecological damage. Since 2012, thousands of adult quagga mussels have been
found in Lake Powell attached to canyon walls, the Glen Canyon Dam, boats, and
other underwater structures.
 The UDWRe’s “November 2015 Draft Study Report 2 Aquatic Resources” noted
“[Quagga mussels] have demonstrated the potential to both damage ecosystems and
to require significant and costly, but often fruitless, investment to manage and control
their effects on structures and equipment in the water supply industry.”
 In 2016, the National Park Service (NPS) expressed concerns to the Utah
Department of Water Resources (UDWRe) about transferring water from Lake Powell
to Sand Hollow. Utah Water Development Commission members also voiced
concerns about the spread of quagga mussels to municipal and industrial water
systems.
 BOR proposes a chemical room in every pump station, but UDWRe acknowledges
that it “may not be possible to absolutely manage this potential problem to any
practical extent…”
 Treating quagga mussels poses water quality concerns because the treatment used
creates Trihalomethanes (THM’s) when chlorine reacts with organic matter in water.
 Studies show mussels are expensive to treat, and no treatment thus far has been
foolproof because the filters cannot filter out the very early microscopic life stage
In Summary:
 The BOR failed to analyze the effect and cost of chemicals used to eradicate quagga
mussels, potential effects on the quality and safety of drinking water, and potential
pollution of aquifer storage beneath Sand Hollow Reservoir.
 The BOR must include in the DEIS the risks and implications if mitigation measures
are not successful since this will be the first major pipeline that will have to deal with
the quagga mussel.
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The BOR must analyze the effects on water quality from quagga mussel waste
products (e.g., sulfites, sulfates, nitrogen, ammonia, etc.) and decomposition within
the pipeline and their ability to spread toxic algae.
 The BOR must evaluate the potential economic cost of treating quagga mussels in
the pipeline, reservoirs, municipal systems, businesses, and homes.
Bottom Line this project should not be allowed to proceed as stated.

Sincerely,
Mike Chamberlain

8129
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From:
Sent:
To:
Subject:

Gary Beverly <gbverde99@gmail.com>
Monday, September 7, 2020 3:31 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on EIS for Colorado River Diversion to
St. George UT

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

The no action alternative is the only appropriate choice. This expensive and environmentally
destructive pipeline will harm the Colorado River downstream of Lake Powell and waste billions
of dollars because it is unnecessary.
The EIS does not adequately analyze the beneficial effects of aggressive water conservation to
make more efficient use of existing regional water supplies.
St. George has one of the highest per capita water use in the southwest. St. George would have
plenty of water for growth by:









Reducing landscape water use,
Incentivizing turf removal,
Incentivizing replacement of old water-wasting fixtures,
Strengthening building codes requiring water efficient fixtures,
Restricting landscape plantings to drought-tolerant plants,
Requiring new development to be net-zero groundwater use,
Improving wastewater recycling by using Direct Potable Reuse,
Collection of stormwater (before it reaches a natural channel) for aquifer recharge.

Studies in other regions indicate that these measures can dramatically reduce water use to 20% of
the current use in St. George.
--------Gary Beverly, PhD
PO Box 176
Chino Valley, AZ 86323
928-308-1003 (c)
gbverde99@gmail.com
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8130-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Gesine Crandall <gesinec@yahoo.com>
Monday, September 7, 2020 6:37 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,

I am writing with great concerns about the proposed
Lake Powell Pipeline. I have lived in a resort
condominium community in St. George, first visiting for
four years and then living here full time for the last
ten years. The waste of water in this complex alone is
appalling, especially for being in a desert landscape.
Before moving here, I lived for 50 years in the
mountains of Colorado, where there was greater
awareness of water usage. I don't understand why
there isn't a conservation alternative in the Draft
Environmental Impact Statement. Conservation must
be evaluated before pushing a massive pipeline from an
ever-shrinking Colorado River.
Thank you,
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Gesine Crandall
gesinec@yahoo.com
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From:
Sent:
To:
Subject:

Greg and Amy <gnesiosgibbs@gmail.com>
Friday, September 4, 2020 5:38 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I currently live upstream on the Colorado River near Grand Junction where, as of this
writing, I can just about walk across the entire river due to its low flow. For years the
water from the Colorado has been over-allocated, and in all likelihood, Lake Powell's
waters will continue to dwindle over the long term. Utah has already allocated water
rights to more than 100% of the physical water within its Colorado River watershed,
meaning senior (older) rights will likely prevent use of the LPP water right during current
and future droughts. The LPP water right, as it now stands, violates the 1922 Colorado
River Compact.
Southwestern Utah needs to consider either curbing its outrageous growth, or seeking
another source of water. Clearly with climate change a real issue, and not much
optimism for a wetter environment in the future, there has to be a physical limit to
growth or implementation of a strict conservation program. To steal more water from
the already beleaguered Colorado River so that residents of St George can enjoy green
lawns is absolute madness. Even Las Vegas now requires xeriscaping on new
construction, as does most of Grand Junction. This needs to be the new reality in the
West.
I hope you will take these comments to heart and realize that we are imposing upon our
children and future generations a dire situation as far as water shortages are
concerned, not to mention the egregious effects this project will have on the already
delicate riparian river environment that is so vital to our quality of life in southwest.
Sincerely,
Greg Gnesios
2510 El Corona Dr
Grand Junction, Colorado
970 462-2661
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8133-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: Nancy Goodell <goodellnancy@gmail.com>
Sent: Sunday, September 6, 2020 4:29 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Bureau of Reclamation:
I am a 66-year old retiree and have been a full-time resident of Washington County, UT for 28 years. I
have seen unmanaged growth result in homes (and an airport) damaged by geological events. I’ve seen
urban non-planning result in sprawling growth into the desert rather than upward growth. I’ve seen
heavily watered landscape sod used to produce the illusion that a desert should be solid green. It’s time
for Washington County, UT to adopt a “smart" growth demeanor, rather than continue to allow
unbridled development.
These are uncertain times in which to make a multi-billion dollar investment in a water pipeline. The
Covid-19 pandemic is still with us as a health crisis with unknown long term health impact. Secondary to
this health pandemic we are experiencing an abrupt economic downturn for the working and retiree
classes. Add to this another year of drought plus the hottest summer temperatures on record. Now is
not the time to be committing the citizens of Utah to a multi-billion dollar debt that carries with it a
high risk for failure due to climate, economic and/or legal factors.
Let’s become a “smart” desert municipality and introduce far less expensive and lasting water
conservation measures first. Look no further than Las Vegas, Phoenix or Tucson. Our current residents
and business owners, the buyers of future homes and the owners of future businesses in Washington
County are all educable in the principles of water conservation given proper incentives and programs.
Thank you for the opportunity to comment.

Nancy Goodell
goodellnancy@gmail.com
resident - Springdale, UT
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From:
Sent:
To:
Subject:

Gene Reetz <grreetz470@comcast.net>
Monday, September 7, 2020 6:52 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline, Draft EIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Following are my comments on the Draft Environmental Impact Statement (DEIS) for
the Lake Powell Pipeline. While I have numerous concerns about the feasibility and
merits of the proposed Lake Powell Pipeline, two issues clearly standout as fatal flaws
of the DEIS.
INADEQUATE ALTERNATIVE EVALUATION
Evaluation of alternatives is recognized as the "heart of the NEPA process". As noted
in CEQ's "Forty Most Asked Questions" 1a.Q "The phrase 'range of alternatives' refers
to the alternatives discussed in the environmental documents. It includes all reasonable
alternatives which must be rigorously explored and evaluated as well as those other
alternatives which are eliminated from detailed study with a brief discussions of the
reasons for eliminating them."
The most obvious and critical alternative which the DEIS did not "rigorously explore and
evaluate" is that of water conservation and improving water-use efficiency. Given the
fact that per capita water use in the project area (Washington County and Kane County)
is almost double that of other municipalities in the Southwest, it is irrefutable that
substantial gains can, and should, be made by implementing water conservation
programs, which in turn could meet future water demands. Many cities in the
Southwest have provided water for significant population growth while actually reducing
over-all water demand.
The unfortunate fact that the DEIS did not explore and evaluate a water
conservation/improving water efficiency alternative is a major fatal flaw in the document
and must be corrected in any future evaluation of the proposed Lake Powell pipeline. In
addition to this legal requirement, there is the obvious ethical/common sense
perspective that water, especially in the arid Southwest, is a very limited and precious
resource which must be used wisely and not wastefully.
INADEQUATE EVALUATION OF IMPACTS TO COLORADO RIVER
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For many years now it has been fully acknowledged that the water supplies of the
Colorado River are "over-appropriated" (see reports of the Colorado River Research
Group at www.coloradoriverresearchgroup.org among many others).. Futhermore, the
consensus among river scientists is that with climate change there will be even less
water available (for example see "Resolution matters when modeling climate change in
headwaters of the Colorado River", https://doi.org.1088/1748-0326/aba77f.
In recognition of the above facts, and to try to avoid an ecological and
legal/institutional crisis, Colorado River Basin States are exploring ways to reduce
water use from the river through "demand management". Diverting more water from the
river system, as the proposed pipeline would do, is totally counter to these basin-wide
goals.
The most recent report "Reflections On Two Tumultuous Decades In The Colorado
River Basin" of the Colorado River Research Group (cited above) notes some
challenges ahead including "Address continued water development in the Upper
Basin. Upper Basin States continue to pursue projects to increase consumptive use of
basin water. Such increased consumption without offsets raises the risk of the Upper
Basin defaulting on its obligation not to deplete the flow at Lee Ferry below 75 maf in
consecutive 10-year periods. Such new uses would unfairly threaten critically important
established water uses and also run counter to Upper Basin demand management
efforts to protect those uses."
The DEIS does not address how the proposed Lake Powell Pipeline would address the
demand management efforts or the fundamental Upper Basin requirements to meet the
compact obligations. As a "full disclosure" document this is another fatal flaw of the
DEIS and therefore must be addressed in any future evaluation of the proposed
pipeline.
SUMMARY AND CONCLUSIONS
In view of the above critical fatal flaws of the current DEIS, another Draft EIS should be
issued which includes a rigorous evaluation of a water conservation/improve water
efficiency alternative and also fully examines the impact of the proposed pipeline on
"demand management" and compliance with legal requirements of the Upper Basin
State to deliver water to the lower Basin as well as the risk the pipeline presents to
established water users in the Upper Basin.
Thank you for the opportunity to comment.
Gene R. Reetz
470 Clayton Street
Denver, CO 80206
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8136-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: Harvey Nyberg <henmt1@comcast.net>
Sent: Monday, September 7, 2020 1:38 PM
To: LPP, BOR-sha-PRO
Cc: Harvey Nyberg
Subject:
[EXTERNAL] Pipeline

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Good morning: I have been following the status of and threats to the Colorado River for several years.
Everything I have seen shows that the River is significantly over appropriated and that the future water
supply is dwindling. In that environment, I do not understand how this proposal is even being
considered. Rather, all of the states that rely on the River should be required to implement all available
conservation measures immediately. It is unlikely that even then there will be adequate supplies
without developing new technologies to recycle waste water into potable water in situ.
Say no to this inappropriate proposal and do not waste any more tax money on it.
Harvey Nyberg
Sent from my iPhone
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From:
Sent:
To:
Subject:

Rachel <hikingpisces@yahoo.com>
Sunday, September 6, 2020 2:31 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8137-2 Water Resources

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
The BOR has dropped consideration of a viable, reasonable water conservation
alternative to the Lake Powell Pipeline.
It is necessary for the future of all of us in Southern Utah that alternatives are
considered. I know that conservation is possible as since I moved to Hurricane 11
years ago, I have been able to use much less water than the average usage in
Washington County by only planting native plants with no grass and watering by a drip
system of reused water. My friends and I are all doing what we can to conserve our
water usage inside and outside our homes. If our leaders would promote conservation
to the county, all of us could reduce the demand and avoid having to pay for a
pipeline. We live in a desert and we can adapt to using less water as the native plants
and animals have done for centuries.

8137-1

What I see in the Draft EIS :







BOR declares every alternative must provide 86,000 AFY of water (from a
“second source” outside the Virgin River watershed), based on their assumptions
of 2075 population of 594,660, 240 GPCD, and a “system loss” of 15.4%.
BOR’s calculations appear to be contrived to show that conservation is not
economically feasible; that any “conservation-only” alternative is too expensive.
The BOR writes, “The DEIS has been prepared in response to the Proposed
[Lake Powell Pipeline] Project and does not attempt to compel Washington
County residents to modify, change, or curtail their current culture, lifestyle or
social expectations.” (DEIS page 15)
BOR unreasonably asserts that meeting a demand of 176 GPCD, as proposed in
the Local Waters Alternative, that relies only on the Virgin River watershed,
would require extensive xeriscaping, including converting existing homes, and
100% conversion of agricultural water use to M&I use, which is not the case.
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BOR lauds Washington County for reducing GPCD by 30 percent since 2000, but
then expects it will take until 2045 to achieve only modest further reductions (to
240 GPCD) and expects no improvement thereafter.

Why this is a problem:








The county’s excessive water use—302 gallons per capita per day (GPCD)—is
more than twice that of Phoenix and nearly three times that of Tucson.
In 2015, Washington County used 302 GPCD; by reducing demand just 1% each
year we could eliminate the need for 86,000 acre-feet of additional water by
2060, even using BOR’s population projections.
BOR failed to honestly explore reasonable alternatives such as those relying on
water conservation, which were requested by many people during scoping.
Water conservation alternatives could be implemented incrementally at lower
cost and with greater reliability, obviating the need for the LPP altogether; such
water conservation practices have been very successful in other western cities.
Water conservation has been shown by other communities (such as the
Southern Nevada Water Authority) to be much less expensive and less risky than
investing in water transfers from remote basins and sources.

What the BOR needs to do to protect the people and the water resources of
Washington County:











The BOR only analyzed a very narrow “No Action” alternative and two pipeline
construction alternatives and must consider a reasonable water conservation
alternative.
The BOR must evaluate reasonable alternatives to the proposed pipeline that
would avoid or minimize adverse effects. It is not reasonable to reject water
conservation alternatives because they do not provide a “second source” of
water.
The BOR must consider a water conservation alternative such as the Local
Waters Alternative that would rely on local sources of water and could provide a
predictable, stable, less expensive, and incrementally implemented method for
satisfying water needs.
The BOR must expect water use for Washington County that is similar to the
current reality in, and achievements by, other southwest communities.
The BOR must include all future water supplies from municipal and other sources
and must use reasonable assumptions—not 100 percent—for agricultural water
conversions.
Just because BOR, as the permitting agency, or the Washington County Water
Conservation District (WCWCD), as a water wholesaler, cannot require strict
water conservation practices, doesn’t mean that water conservation cannot be
implemented by retail water providers to dramatically reduce demand.
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Respectfully,
Rachel DeBoer
Hurricane, Utah
hikingpisces@yahoo.com
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From: Helene Jorgensen <hjorgens@verizon.net>
Sent: Friday, September 4, 2020 12:39 PM
To: LPP, BOR-sha-PRO
Cc: Baxter, Rick J
Subject:
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
Attachments: Comments on the LPP DEIS_Jorgensen.pdf; ATT00001.txt

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

I am submitting my comments on the Draft EIS for the Lake Powell Pipeline (see attachment). I also
mailed a printed version of my comment letter.
Please let me know if you need any clarifications or have any questions about any of my comments.
Also I want to thank Rick Baxter for providing the information I requested and answering my questions
at the virtual public meeting and by email.
Best,
Helene
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Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606

September 1st, 2020
Dear Bureau of Reclamation;
I am a resident of Kane County, Utah and a retired economist. I am submitting comments to
the Draft Environmental Impact Statement (DEIS) for the Lake Powell Pipeline (LPP)
project because I am concerned about how the Lake Powell Pipeline will affect our local
economy in Southern Utah. My comments will focus primarily on the socioeconomic impact
analyses (DEIS, Chapter 3.20). I support the No Action Alternative.
The socioeconomic analyses in the DEIS is methodologically flawed and have serious
omissions. The DEIS fails to determine: 1) The project is needed to meet future water
demand; 2) the project is economically feasible; and 3) what the economic consequences
will be for Washington County and surrounding counties’ economies.
The mission of the U.S. Bureau of Reclamation “is to manage, develop, and protect water and
related resources in an environmentally and economically sound manner in the interest of the
American public” (USBR, Reclamation’s NEPA Handbook, mission statement:
https://www.usbr.gov/nepa/docs/NEPA_Handbook2012.pdf). However, the DEIS fails to
determine that the Lake Powell Pipeline project is economically sound and feasible.
1) The DEIS does not include a repayment feasibility study of the project and provides
no evidence that the Washington County Water Conservancy District (WCWCD) can
pay for the project as specified by the Lake Powell Pipeline Development Act of
2006.
2) The short-term regional benefits analysis in the DEIS, for Washington County’s
share of the 4-county region, are less than estimated construction costs by the USBR.
Moreover, the DEIS does not include a long-term regional benefits analysis that
accounts for repayment costs, including financing costs.
3) The affordability analysis in the DEIS finds that the increases in water expenditures
(water rates, impact fees, and property taxes) are unaffordable for low-income
families; and unaffordable for the median household for an average rate of
population growth of 2 percent of less.
4) The estimated benefits of water reliability in the DEIS are less than the projected
upper-range project cost range by Stantec.
5) Appendix C-23 discusses additional economic costs, but fails to estimate these costs.
The following comments will explain in detail the DEIS’ inadequacies in determining the
LPP project’s economic soundness. It will describe the methodological flaws in the DEIS
socioeconomic analyses, correct typos in the numbers presented, and provide
recommendations to remedy these issues to bring the DEIS into compliance with the
National Environmental Policy Act (NEPA) requirements.
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The comments will be divided into eight sections:
1) Economic feasibility analysis
2) Price elasticity of demand
3) Water needs
4) Revenues
5) Project cost estimates
6) Economic costs of the quagga mussel
7) Regional economic benefit analysis
8) Water reliability estimates
NEPA requires the U.S. Bureau of Reclamation to look at cumulative environmental effects
of the Lake Powell Pipeline, including the fiscal and economic impacts on the local economy,
businesses and households. Under NEPA rules, a project should be needed and make
economic sense; meaning it should be economically feasible and the economic value of the
project should exceed the project costs. The analyses by the USBR for Lake Powell Pipeline
project fail to meet these criteria, as will be discussed in detail below.

1. Economic Feasibility Analysis
The Draft Environmental Impact Statement (DEIS) does not conduct an economic feasibility
analysis (i.e. repayment feasibility study) in which it determines whether or not
Washington County Water Conservancy District (WCWCD) is financially able to pay for its
share of the LPP project cost. Moreover, it should be noted that the project proponent, the
state of Utah, has not appropriated funding for the project. Such economic feasibility
analysis is necessary in order to evaluate the economic soundness of the project. If the USBR
determines that there is insufficient information to conduct a repayment feasibility study,
then the USBR should postpone issuing the EIS until the Lake Powell Pipeline Development
Act is amended to clarify this matter.
An economic feasibility analysis should account for the price elasticity of demand for water.
A literature review by the USBR presented in the DEIS, Appendix C-23 determined the best
estimate for the long-run price elasticity to be -0.65. This means as water rates go up, users
(residents, agriculture, and businesses) will reduce their demand for water. The WCWCD
incorrectly assumed a price elasticity of demand of zero in their cost and repayment
calculation (https://lpputah.org).
A proper analysis should look at the stream of revenue (from water rates, impact fees, and
property taxes) and the expenses (operating, repayment, and interest payments) over time
to determine the project’s financial viability. Actual costs rather than present value of costs
should be used. The analysis should look at the estimated range of costs, determined by
Stantec. According to data provided by Stantec, the construction costs ranged from $1,188.0
million to $1,930.5 million for the Southern Alternative; and $1,147.1 million to $1,864.0
million for the Highway Alternative, excluding Kane County (Joshua Cowden, Stantec, to
Rich Baxter, U.S Bureau of Reclamation, Email, March 3, 2020, attachment “2020 SUMMARY
LPP SOUTH and HIGHWAY_REV.xlsx”). The analysis should also include not only
opportunity costs during the construction period but all financing costs. The latter were
estimated to be quite substantial by the 2019 State of Utah’s Audit in of the Lake Powell
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Pipeline Project (Office of the Legislative Auditor General, State of Utah, A Performance
Audit of the Repayment Feasibility of the Lake Powell Pipeline, August 2019). Finally, the
USBR needs to conduct a population sensitivity analysis, since the economic feasibility
findings are sensitive to the assumed population growth for the 50-year period 2015 to
2065. Updated data from the Census Bureau indicate that population in Washington County,
between 2015 and 2019, grew at a slower rate than had been projected by the Kem C.
Gardner Institute.
Recommendations:
1) The EIS should include an economic feasibility analysis (i.e. repayment feasibility
study) in which it is determined whether or not WCWCD is financially able to pay to
for project. Based on WCWCD financial statements, the Lake Powell Pipeline would
place the Water Conservancy in excessive debt and the proposed increases in
impact fees, water rates, and property taxes are insufficient to cover the cost of the
project in the proposed project period of 50 years. For more, see Sections 3 and 4.
2) In 2013 (updated in 2015), Professor Gabriel A. Lozada with University of Utah,
Department of Economics, developed an economic model to estimate increases in
water impact fee and water rates needed to repay the Lake Powell Pipeline project.
The model accounts for the projected stream of revenues and expenditures for the
WCWCD, and includes financing costs, and accounts for the water price elasticity of
demand. The USBR should adopt this model or a similar model for its economic
feasibility analysis. For more information, see Sections 4 and 5.
3) The USBR’s own literature review found the price elasticity of demand for water to
be substantially more elastic than zero, both short term and long term. The USBR
determined the long-run price elasticity of demand to be -0.65. The economic
feasibility analysis should adopt this price elasticity of demand. Assuming the price
elasticity of demand to be zero would render the analysis meaningless. For more,
see Section 2.
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4) The economic feasibility analysis should evaluate both USBR’s best estimate for
project costs, as well as upper range of project costs ($2,529.9 million for the
Southern Alternative, and $2,454.2 million for the Highway Alternative). Data on
upper range construction costs were provided by Joshua Cowden, Stantec, to Rich
Baxter, U.S Bureau of Reclamation, Email, March 3, 2020, attachment “2020
SUMMARY LPP SOUTH and HIGHWAY_REV.xlsx”. For more, see Section 5.
5) The economic feasibility analysis should include all financing costs, including
interest payments during the whole repayment period, which could be 50 years
after completion of the pipeline construction. For more, see Section 5.
6) The economic feasibility study should include a sensitivity analysis for projected
population growth. For more, see Section 3.
7) The Lake Powell Pipeline Development Act of 2006 does not provide specifics on
how the project will be financed. If the USBR determines that there is insufficient
information to conduct an economic feasibility analysis, then the USBR should
3
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postpone issuing the Environmental Impact Statement (EIS) until Utah legislature
amends the Lake Powell Pipeline Development Act to clarify this matter.

2. Price elasticity of Demand for Water
In Appendix C-23, the USBR provides a summary of published studies on the price elasticity
of demand for water (U.S. Bureau of Reclamation, Lake Powell Pipeline Project Draft
Environmental Impact Statement, June 2020, Appendix C23: pages 60-62). Based on this
literature review, the USBR determines the long-run price elasticity of demand to be -0.65,
meaning that a 10 percent increase in water rates with result in a 6.5 percent decrease in
demand for water. However, in the water needs analysis and socio-economic sections, the
DEIS effectively assumes that the price elasticity of demand of water to be zero, which is
clearly incorrect based on published research and USBR’s own review of the literature.
Recommendation:
1) For consistency and accuracy, the EIS analyses should adopt a long-run water price
elasticity of demand of -0.65 in the water needs analysis and for the economic
feasibility studies.

3. Future Water Needs
The USBR estimates that future water demand in the WCWCD area will triple, from 59,038
acre-feet in 2015 to 184,513 acre-feet by 2075 due to population growth (DEIS, Appendix B,
Table 6.2-1: page 14). But the water needs analysis in the DEIS fails to include the effects of
the planned increases in water rates and impact fees to pay for the pipeline. My analysis
below shows that these can have a significant effect on future water needs and should be
included:
•

The planned water rate increases over 30 years will decrease water consumption
due to the price elasticity of demand for water.

•

The planned impact fee increases, will slow population growth due to increases in
the price of homes and/or decreases in the profit of builders/developers of hew
homes.

The DEIS conducted a literature review of the water price elasticity of demand, but did not
factor in price elasticity in the water needs analysis. The impact fee effects on housing
prices and population growth have been well documented in the economic literature and
should also have been considered in the analysis.
My analysis and comments below rely on data provided by the Bureau of Reclamation in the
DEIS, official U.S. Government statistics, and published research.
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GPCD and Per Capita Water Demand
The DEIS states: “Assuming a long-run price elasticity of demand for domestic water supply of
-0.65, a 5.2 percent annual increase in water prices and an assumed increase in retail water
charges over 30 years would result in a 3.38 percent annual decrease in water use per user”
(DEIS, page 245). The long-run price elasticity was determined by the Bureau of
Reclamation from an extensive literature review of price-demand elasticities of water. The
DEIS Appendix C-23 notes: “The median long-run elasticity was estimated to be -0.64
[Literature review by Espey, Espey and Shaw (1997)]. Another meta-analysis study by
Worthington and Hoffman (2008) estimated a range of long-run elasticities from -0.50 to -1.0.
Therefore, a long-run elasticity of -0.65 appears reasonable” (emphasis added, DEIS,
Appendix C-23, page 61).
Despite determining that the demand of water is sensitive to the water rate, the Future
Water Requirements analysis fails to take the price elasticity into account in its analysis
(DEIS, Appendix B). Effectively, USBR’s analysis assumes the long-run price elasticity of
demand for water to be zero.
My analysis uses USBR’s price elasticity of demand for water, and assumes that wholesale
water rates increase from $0.84 per 1000 gallon in 2015 to $3.84 per 1000 gallons by 2045,
in $0.10 increments per year, as planned by the Washington County Water Conservancy
District (WCWCD) (Office of the Legislative Auditor General, State of Utah, A Performance
Audit of the Repayment Feasibility of the Lake Powell Pipeline, August 2019, page 10). My
analysis used inflation-adjusted real dollar increases, as a $0.10 increase in 2020 will have a
larger effect on demand for water than a $0.10 increase in 2045 due to inflation. (Had the
analysis used nominal dollars instead of real dollars, the effect on water demand would
have been larger, resulting in a lower estimate for demand for water in 2075). I used the
Congressional Budget Office projected Consumer Price Index for Urban Consumers (CPI-U)
for the inflation adjustment (Congressional Budget Office, The Budget and Economic
Outlook: 2020-30, Table 2-1, CPI-U, annual changes).
My analysis looked at retail water rates price increases. Since retail rates are higher than
wholesale rates, a 357 percent increase in wholesale rates translates into a smaller percent
increase in retail rates and thus a somewhat smaller effect on water demand as implied in
the quote above in the DEIS (See Appendix C-23, page 61).
My calculation finds that an increase in wholesale water rates from $0.84 to $3.84 per
gallon (adjusted for inflation) will reduce the gallons per capital per day (GPCD) from 302 in
2015 to 147 in the year 2045 and subsequent years. Essentially because of higher water
rates, water users switch to more water-efficient alternatives, such as landscaping that
requires less water to maintain, new water-efficient appliances and equipment, and
maintenance to reduce leaks such a dripping faucet.
The calculations assume that the cutback in per person water use is in place of the 20%
conservation mandate, not in addition to it. This is a conservative assumption. It means that
residents implement water conservations measures in response to the higher water rates
and thus meet the State of Utah conservation guidelines. If the reduction in water use from
water rate increases were in addition to the 20-percent conservation mandate, the
reduction in GPCD would be larger (data not included in table).
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Table 1: Future Water Requirements for Washington County Water Conservancy
District, Projections Adjusted for Water Rate Elasticity of demand and Impact Fee
Elasticity of Demand, 2015-2075
Year WCWCD
WCWCD
GPCD per
GPCD per
System loss
Demand
Service
Service
Applied
Applied
from
(acre-feet)
Area
Area
Analysis that Analysis –
Applied
with
Population Population includes
adjusted
Analysis
System Loss
– Baseline
– adjusted 20%
for
Model
by USBR
Projections for impact
conservation wholesale
by USBR
by USBR
fee
by USBR
water rate
elasticity of
elasticity
-0.3 and
of -0.65
updated
w/ 2019
Census
Data
2015
151,360
151,360
302
302
0.154
59,038

Demand
(acre-feet)
with
System Loss
– adjusted
for water
rate and
impact
elasticities

59,038

2020

182,689

179,884

296

235

0.154

69,791

54,578

2025

214,408

206,909

283

201

0.154

78,483

53,649

2030

246,338

233,822

271

180

0.154

86,370

54,255

2035

280,731

262,330

260

165

0.154

94,289

55,987

2040

314,199

289,028

250

155

0.154

101,326

57,773

2045

348,064

315,180

240

147

0.154

107,999

59,763

2050

383,226

341,594

240

147

0.154

118,909

64,772

2055

420,257

368,740

240

147

0.154

130,399

69,919

2060

458,960

396,392

240

147

0.154

142,408

75,163

2065

500,349

425,368

240

147

0.154

155,250

80,657

2070

545,470

456,462

240

147

0.154

169,251

86,553

2075

594,660

489,830

240

147

0.154

184,513

92,880

Source: U.S. Bureau of Reclamation, Draft Environmental Impact Statement, Appendix B, Table 6.2-1,
page 14, and own analysis.
Notes: The analysis assumes that the water rate elasticity of demand is -0.65 (See U.S. Bureau of
Reclamation, Draft Environmental Impact Statement, Appendix C-23, page 61); and the impact fee
elasticity of demand is -0.3.
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Population Growth
The DEIS used Kem C. Gardner Institute’s population projections for Washington County
and adjusted them for the Washington County Water Conservancy District service area. The
projections find that population will growth from 151,360 in 2015 to 594,660 by 2075,
equal to a 2.3 percent average annual increase (DEIS, Appendix B, Table 6.2-1).
The USBR water needs projections assume that population growth will be unaffected by the
increases in impact fees (effectively assuming the house price elasticity of demand equal to
zero). However, potential resident looking to move and buy homes in Washington County
will be sensitive to home prices and property taxes, and may choose to move to a cheaper
locality. This is especially true for retirees.
To account for the price elasticity of demand for housing, I assumed a price elasticity of -0.3.
This is a low elasticity, implying homebuyers are relatively insensitive to price increases).
This elasticity was applied to the planned impact fee increases of $1,000 per year, going
forward from 2020 through 2026. I adjusted the planned impact fee increases for inflation
using the Congressional Budget Office projected Consumer Price Index for Urban
Consumers (CPI-U) (Congressional Budget Office, The Budget and Economic Outlook: 202030, Table 2-1, CPI-U, annual changes).
It should be noted that studies of impact fees have found that builders are highly sensitive
to impact fees, and thus buyers typically pay for the impact fees through higher house prices
(Singell and Lillydahl, An Empirical Examination of the Effect of Impact Fees on the Housing
Market, Land Economics, vol. 66, issue 1, pages 82-92; Evans-Cowley, Lockwood, Rutherford
and Springer, The Effect of Development Impact Fees on Housing Values, Journal of Housing
Research, 2009, vol. 18, issue 2, pages 173-193). The average new home price in
Washington County is $300,000 in 2020 (U.S. Department of Housing and Urban
Development (HUD), Comprehensive Housing Market Analysis: St. George, Utah. October 1,
2018, page 8).
Finally, the U.S. Census Bureau data show a slower realized population growth for
Washington County in 2019 than had been projected by the Kem C. Gardner Institute. I
adjusted the population and household growth projections for this slower growth path.
Table 1 (column 3) shows the projected population levels after adjusting for impact fees
effect on population growth and the Census Bureau’s actual annual population growth for
the period 2015 to 2019 for which we have data. Overall, population increases from
151,360 in 2015 to 489,830 in 2075, equal to an average annual growth rate of 2.0 percent.
Water Demand
Accounting for the water price elasticity of demand effect on GPCD; impact fee elasticity of
housing demand on population growth, and adjusting for the system loss factor of 0.154, the
projected future water demand becomes 92,880 acre-feet in 2075 – a 57% increase from
the 2015 level (see Table 1, last column). Because water users will implement water
reduction measures in response to higher water rates, the demand for water will be below
the 2015 level until year 2043.
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By 2060, the projected water demand is 75,163 acre-feet. Including the 15-year buffer,
future water demand is 92,880 (in 2075). By year 2060, the total future supplies are 98,727
acre feet per year, which is the summed total of the current reliable water supply of 67,677
acre feet, and the estimated reliable water supply of 31,050 acre feet from future non-LPP
projects, such as the planned Ash Creek Pipeline, Sand Hollow recharge/recovery project,
and various planned well and water reuse projects (DEIS, pages 13, 20-21; Appendix B, page
9). In 2060, the water supply surplus for WCWCD will be 23,564 acre-feet per year, after
accounting for system loss. Also including a 30 percent buffer (15 years), the estimated
water surplus is 5,847 acre-feet per year.
It important to note that under the No Action Alternative with planned water rate and
impact fee increases, the water surplus (water demand divided by water supply) with the
planned water projects is greater than the water surplus was in 2015 (DEIS, pages 13, 2021; Appendix B, page 9, 14). This is after accounting for population growth.

Table 2: No Action Alternative water supply, demand and surplus, 2015 and 2060
Year
2015
2060

Supply
(Acre-ft)
67,677
98,727

Demand
(Acre-ft)
59,038
75,163

Water Surplus
(%)
14.6%
31.4%

Source: DEIS, pages 13, 20-21; DEIS, Appendix B, Tables 4.2-1 and 6.2-1.

The No Action Alternative, which includes the planned Ash Creek Pipeline, Sand Hollow
recharge/recovery, various well projects, wastewater reuse, agricultural conversion, will
meet the future water demands of Washington County through 2060, even when including a
15-year buffer. If Washington County were to implement any water conservation initiatives
and/or WCWCD upgraded the water supply systems to reduce the water loss rate, the 2060
water surplus could be substantially larger. This means that WCWCD would have sufficient
water to reliably meet water needs in 2060, without building the Lake Powell Pipeline, even
during years of drought.
Recommendations:
As described in detail above, the Bureau of Reclamation’s analysis of future water
requirements in WCWCD has several serious shortcomings. The analysis should be updated
to incorporate the changes in water consumers’ behavior in response to higher water rates
and impact fees.
The recommended modifications are:
1) Instead of assuming the water price elasticity of demand is equal to zero, the
projected GPCD should be adjusted for the planned higher water rates, using a longrun price elasticity of demand of -0.65 (DEIS literature reviewed determined the
long-run price elasticity of demand for municipal and industrial water use to be
-0.65, Appendix C 23, page 61).
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2) Instead of assuming that the price elasticity of demand for new homes is equal to
zero, the projected population should be adjusted for the planned higher impact
fees. Studies have found that the costs of impact fees are mostly or solely carried by
buyers. A price elasticity of demand in the rate of -0.25 to -0.5 would be reasonable.
8138-2

3) The Kem C Gardner Institute’s population projections should be updated with
Census Bureau data for most current growth data (2015-2019) to reflect actual
population growth in recent years.
Finally, the USBR water need analysis assumes that the Lake Powell Pipeline will provide
86,249 acre-feet of water per year. However, due to climate change, higher temperatures,
and less precipitation, reduced future water flow in the Colorado River, the water may not
be there in the future. Actual water supply by the Lake Powell Pipeline will likely be
determined by seniority and priority of water rights, and possibility of renegotiation of the
Colorado River Compact before year 2060.

4. Revenues
The WCWCD plans to finance Lake Powell Pipeline project through increases in water rates,
impact fees, and property taxes. According to the State of Utah’s 2019 Audit of the Lake
Powell Pipeline project, wholesale water rates will increase $0.10 per 1000 gallon annually
over a 30-year period, from $0.84 per 1000 gallon in 2016 to $3.84 per 1000 gallon in 2046.
That is equal to an increase of 357 percent.
Because of the price elasticity of demand for water, revenues from water rates will increase
by less than 357 percent, because of a reduction in the demand of water. Accounting for the
difference in percentage increase in wholesale rate and retail rate of water, the increase in
revenues will be only around 50% of the increase in water prices, as the demand for water
decreases by more than 50 percent per water user.
An EIS should include reasonable alternatives. However, the Southern Alternative and the
Highway Alternative do not meet the NEPA definition of “reasonable”: “Reasonable
alternatives include those that are practical or feasible from the technical or economic
standpoint and using common sense rather than simply desirable from the standpoint of the
applicant” (USBR, Reclamation’s NEPA Handbook:
https://www.usbr.gov/nepa/docs/NEPA_Handbook2012.pdf, page 4-17).
Recommendation:
1) The USBR should do an economic feasibility analysis of the project to determine the
increases in water rates, impact fees, and property taxes that would be necessary in order
for the WCWCD to pay for the Lake Powell Pipeline project.
Professor Gabriel A. Lozada with University of Utah, Department of Economics, developed
an economic model to estimate the increase of water impact fees and water rates needed to
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pay for the Lake Powell Pipeline (2013, updated in 2015). The model looks at the projected
stream of various revenues and expenditures for the WCWCD, includes financing costs, and
accounts for water price elasticity of demand, financing costs, other financial obligations by
WCWCD. The USBR could adopt this model for the economic feasibility analysis, by updating
it for the new project design, project costs as determined by the USBR, projected population
growth by the Kem C. Gardner Institute, and a long-run price elasticity of demand of -0.65.

5. Project Costs
The DEIS provides cost estimates for the Southern Alternative, Highway Alternative, and the
No Action Alternative (see DEIS, Table 3.20-9, page 242). Estimated present value total
project costs ranges from $1,847.7 million to $2,013.8 million for the two pipeline
alternatives. These estimates include interest during the construction period, but not the
financing costs of the project.
The consulting company Stantec, that was hired by USBR to update the cost estimates,
categorized the “opinion of probable construction costs” (OPCC) as a Class 4 OPPC per AACE
international guidelines. Under a class 4 OPCC, 1%-15% of project definition deliverables
are defined, and the typical variation in low range costs is -15% to -30%; and the typical
variation in high range costs is +20% to +50% at an 80% confidence interval. Stantec notes
“Class 4 estimates are generally prepared based on limited information and subsequently have
fairly wide accuracy ranges. Typically, engineering is 0% to 20% complete. They are typically
used for project screening, determination of feasibility, concept evaluation, and preliminary
budget approval.” (Email from Joshua Cowden, Stantec, to Rich Baxter, U.S Bureau of
Reclamation, March 3, 2020, attachment “2020 SUMMARY LPP SOUTH and
HIGHWAY_REV.xlsx”).
Stantec adopted an expected range for construction cost estimates of -20% to +30%. The
table below shows the construction costs estimates for the 3 alternatives. Based on the data
provided by Stantec, and excluding Kane County’s part of the project.

Table 3: Range of Constructions Cost for Lake Powell Pipeline
Pipeline Alternative

Southern
Highway
No Action

Low Range Estimate
Construction Costs
(millions)
$1,188.0
$1,147.1
N/A

Best Estimate
Construction Costs
(millions)
$1,485.0
$1,433.8
$82.5

High Range Estimate
Construction Costs
(millions)
$1,930.5
$1,864.0
N/A

Source: Stantec. “Revised LPP cost estimate.” Email communication from Joshua Cowden to Rich
Baxter, U.S Bureau of Reclamation, March 3, 2020, attachment “2020 SUMMARY LPP SOUTH and
HIGHWAY_REV.xlsx”.
Note: The estimates exclude the cost for Kane County pipeline system, since Kane County has pulled
out of the project.
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Note that the DEIS, Table 3.20-9 has an incorrect number for the construction costs for the
Southern Alternative. The correct construction costs per Stantec is $1,485.0 million (not
$1,480.5), excluding Kane County.
In order to determine whether or not the LPP project is economically feasible, it is essential
that the upper range cost estimates for the project is determined appropriately. The DEIS
social economic section should be updated to include the range of construction costs
estimates. The correct range for the estimated present value total project costs is $1,588.5
million to $2,529.0 million for the Southern Alternative, and $1,544.9 million to $2,454.2
million for the Highway Alternative. Stantec did not provide a range estimates for the No
Action Alternative.

Table 4: Range of Present Value Total Costs for Lake Powell Pipeline, Including
Construction Cost Estimate Range
Pipeline
Alternative

Southern

Construction
(millions)

Interest during
Construction
(millions)

Present Value of
Annual
Operation,
Maintenance,
Replacement,
and Power in
January 2020
dollars
(millions)
$312.9

Estimated Total
Project Costs
(millions)

$1,188.0$87.7- $286.5
$1,588.5- $2,529.0
$1,930.5
Highway
$1,147.1$84.8-$277.3
$312.9
$1,544.9- $2,454.2
$1,864.0
No Action
$82.5
$5.9
$16.0
$104.4
Sources: Stantec. “Revised LPP cost estimate.” Email communication from Joshua Cowden to
Rich Baxter, U.S Bureau of Reclamation, March 3, 2020; U.S. Bureau of Reclamation, Draft
Environmental Impact Study, June 2020: Table 3.20-9, page 242.

The Stantec estimates do not include financing costs: “Project procurement strategy
unknown and not captured in project costs” (Stantec, Email March 3, 2020, Revised LPP Cost
Estimates). The State of Utah 2019 Audit of the Lake Powell Pipeline project determined
financing costs to be substantial, regardless of whether they are paid by the state or
WCWCD. The 2019 Audit estimates financing costs and interest payments to nearly double
the costs of the project, assuming a 3 percent interest rate (Office of the Legislative Auditor
General, State of Utah, A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline, August 2019: Figure 3.1, page 30). “On a 20-year bond at a 3 percent interest rate,
the state will pay nearly $620 million in interest costs” (page 28).
Moreover, WCWCD would likely be charged interest during the repayment period to the
state (as water is drawn). The 2019 Audit estimates interest payments to $1.6 billion to $2.2
billion (State of Utah Audit, 2019, figure 3.1). “Over an 85-year repayment period, the state
would receive $4.6 billion from the district. In this plan, the state would receive over $2.2
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billion in interest payments on the $2.4 billion in total state costs” (State of Utah Audit, 2019,
page 31). If it were to be determined that WCWCD would not have to pay interest during the
60 to 85-year repayment period, it should be considered opportunity costs to the state, e.g.
foregone revenue from alternative uses of the funds.
Given WCWCD does not have the financial assets to pay for the project up front, the
financing costs and interest payments should be included in the cost estimates of the
project.
Recommendations:
1) The USBR needs to provide actual project cost estimates for the project in order to
determine the economic soundness of the project. The DEIS provides present value
project cost estimates in Table 3.20-9, which understate actual project costs. The
present value project costs are discounted costs into present value dollars (meaning
how much people today value a future dollar), and is used to compare stream of
benefits and costs over time. Actual project costs takes cumulative project costs,
adjusting for inflation.
2) The construction cost estimates are associated with significant uncertainty. The
DEIS should include the range of construction costs as determined by Stantec.
3) The cost estimates need to include financing costs, which as mentioned above will
likely be substantial. Most of the project will be financed through issuing
government bonds, as the state of Utah has not at this point in time appropriated
funding for construction itself, and currently implementing fiscal budget cuts due to
the Covid-19 pandemic.
4) In Table 3.20-9, correct the typo in construction costs for the Southern Alternative.
Cost data provided by Stantec has construction costs as $1,485.0 million, not
$1,480.5 million, after excluding Kane County. Secondly, estimated total project
costs are in ‘million $’ (last column).
A final note, WCWCD has incorrectly stated that their revenues will exceed the costs of the
Lake Powell Pipeline project by a factor of 3 to 5.5 (https://lpputah.org/cost-andrepayment/). This incorrect claim that projected revenues exceeds costs by a multiple
factor was repeated at the USBR’s public meeting on July 8, 2020. To calculate this ratio, the
WCWCD assumed that the WCWCD would have no other expenditure obligations than
paying off the debt for the Lake Powell Pipeline. Secondly, it assumed that the annual OM&R
plus power costs were zero. Thirdly, the WCWCD used present value of costs (discounted
and adjusted for inflation) with actual values of revenues. Fourthly, the WCWCD assumed
that the price elasticity of demand for water is zero. As discussed earlier, USBR’s own
literature review of 22 studies determined the long-run elasticity of demand to be -0.65.
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6. The Quagga Mussel
The quagga mussel is an aquatic invasive species which according to the DEIS “are
destructive to ecosystems and water/wastewater systems. The [quagga] mussels are prone to
attaching to submerged objects and form dense clusters of organisms. They attach to pumps,
pipes, M&I water supply systems, and other infrastructure” (DEIS, page 132). The current
designs to prevent the quagga mussel in the LPP supplies call for coatings, screens and
chemical treatment at intake. Ultraviolet treatment is also mentioned as an option (DEIS,
page 137). The DEIS notes that “implementing the EPMs will minimize the risks to the
greatest extent given the practicality of treatments to this specific Proposed Project….While
these individual measures do not completely alleviate the potential effects from quagga
mussels, a combination of all measures would reduce the potential for infestation and
minimize the potential for spreading quagga mussels to water bodies outside the Project Area”
(DEIS, page 138).
In the DEIS Appendix C-23, the costs of preventing aquatic invasive species are estimated to
$1.75 million for installation of filters and hydro-optic disinfection ultraviolet treatment.
Chlorination and neutralizing chemical treatment are an additional $232,000 per year
(DEIS, Appendix C-23, page 45). Chemical eradication treatment of aquatic invasive species
is $2.1 million to $3.1 million per treatment event. It appears from reading the DEIS and
supporting documents that project cost estimates were not revised to account for the
additional costs of these environmental protection measures (EPMs). Furthermore, actual
OM&R costs will also increase due to the potential damage to pumps and other equipment
posed by the quagga mussel.
Recommendations:
1) The EIS should incorporate the estimated costs of the EPMs of the quagga mussel to
enter the pipeline and be transported to the Sand Hollow Reservoir and the Virgin
River in the total cost estimates. This includes preventive measures in project
design in construction phase; as well as increased OM&R costs for mitigating the
damaged to equipment posed by the quagga mussel; and the costs of treatment
(potassium chloride) to treat an infestation of quagga mussels;
2) The USBR should conduct an analysis of economic costs to Washington County
water users if the mussel were to be introduced to Washington County by water
conveyed through the Lake Powell Pipeline. Costs include damage to water pumps,
boats, and other equipment.
3) The USBR should estimate economic impacts to the local economy. The DEIS notes
that eradication treatment (potassium chloride) for Sand Hollow Reservoir and
Quail Creek Reservoir can have potential negative environmental effects on the
established fishery and well as for boating, recreational fishing and swimming
(DEIS, pages 138-9). Sand Hollow Reservoir attracts boaters and recreational fishers
from outside Washington County. Thus the quagga mussel and eradication
programs to control it could negatively impact the tourism industry in Washington
County.
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7. Regional Economic Impact Analysis
The regional economic impact analysis in the DEIS is fundamentally flawed as it fails to take
into account the repayments for the project (DEIS, Section 3.20.1.7). The analysis looks only
at the economic benefits arising from the spending for the pipeline construction, and
ignores the economic impacts resulting from the residents of Washington County having to
repay the state of Utah for the costs of the pipeline. Essentially, the analysis assumes that
the project is financed by a federal grant, not through a loan.
In the short-term, WCWCD will be required to make an initial down payment before
construction begins, that will result in an equivalent decrease in consumer and business
expenditures on goods and services (including savings). The Utah State Audit of the Lake
Powell Pipeline (2019) assumed the initial down payment to be 10 percent.
It is important to note that the short-term economic impact is not of particular interest in
determining the overall economic impact. In order to evaluate the economic soundness of
the Lake Powell Pipeline project, the relevant question to ask is what the long-term
economic impacts are for the study region. Therefore, the regional economic impact
analysis should be long-term and include the regional impacts of the pipeline construction
(the USBR analysis looks only at OM&R costs in the long-term impact analysis).
The IMPLAN model is designed to estimate economic effects of smaller projects (relative to
the local economy’s size). Moreover, the DEIS analysis assumes “that the effects associated
with each proposal represent incremental effects, or effects that would occur in addition to
what would exist without a project” (Underline added, DEIS Appendix C-23, page 45). But
given the size of the project, the demand for labor and materials will surely crowd out other
demand for labor and materials. This means the project will be pulling workers, equipment,
and materials away from other private and public projects in Washington and neighboring
counties.
Therefore, the results of the IMPLAN model are meaningless for a large project such as an
estimated $1.85 billion to $2.01 billion project like the Lake Powell Pipeline. This is
especially true for the four-county region with a total GPD of $17.5 billion in 2018 (Bureau
of Economics Analysis, U.S. Department of Commerce, Chained 2012 Dollars, released
December 12, 2019: https://www.bea.gov/system/files/2019-12/lagdp1219.pdf).
Finally, it is important to note that in determining the economic soundness of the LPP
project, potential economic benefits of the Lake Powell Pipeline are spread across four
counties located in two states, while all the economic costs (both direct and indirect) will by
carried by Washington County alone.
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Table 5: Gross Domestic Project for the 4-county region, 2018
State

County

AZ
AZ
UT
UT

Coconino
Mohave
Kane
Washington

Total

GDP
(In million $)
$6,770.4
$5,068.0
$280.3
$5,347.7
$17,466.4

Source: Bureau of Economics Analysis, U.S. Department of Commerce, Chained 2012 Dollars,
Table 1, released December 12, 2019: https://www.bea.gov/system/files/201912/lagdp1219.pdf).

Assumptions:
The regional economic impact analysis made a number of assumptions, outlined in
Appendix C-23, section 2.4. Many of these assumptions are highly problematic. The
comments below describe the issues with the assumptions and the following section on
recommendations provides suggestions for how to rectify the issues outlined.
Assumption 1: “For the purposes of this analysis it is assumed that the effects
associated with each proposal represent incremental effects, or effects would occur in
addition to what would exist without a project” (DEIS, Appendix C-23, page 45).
Comment 1: This assumption is unreasonable for a project that is a large share of
Washington County’s and the four-county economies, and especially the construction
industry. The Lake Powell Pipeline will surely crowd out other construction projects, both
public and private, and result in increases in costs for construction workers, equipment, and
locally produced materials. One sector that will likely be negatively affected is residential
home construction, which could decrease future population growth.
Assumption 2: “It should be noted that these short-term regional effects are dependent
of construction funding provided from sources outside the region, which would
represent an injection of funds to the region” (DEIS, Appendix C-23, page 46).
Comment 2: This statement would be true if construction of the pipeline were a federally
funded project. But it is not. The project proponent is the Utah Board of Water Resources
(legislative branch of the Utah’s Division of Water Resources), and the project will be
funded by issuing Utah government bonds. The repayment of those bonds will be
transferred to WCWCD after the completion of the pipeline construction. The water users in
the WCWCD will pay for the project. Moreover, the WCWCD will pay a down payment, likely
10 percent of construction costs, before the start of the construction.
For the four-county region, the down payment should be deducted from the impact analysis
benefits to determine the short-term economic impacts. For the state of Utah and the threestate region (Utah, Arizona, and Nevada), both the down payment and the bond interest for
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the construction period should be included in the short-term economic impacts. This down
payment is money coming out of the pockets of water users of Washington County and will
not be available for other spending.
More importantly, short-term economic impact is not of particular interest in determining
overall economic impact. The relevant question to ask is what the long-term economic
impacts are for the study region. Because of financing costs, long-term economic impact for
the four-county region will almost certainly be negative, and for the state of Utah likely to be
neutral. While for the three-state region (Utah, Arizona, and Nevada) they may be slightly
positive. The reason as pointed out in the DEIS is that since expenditures are paid by water
users within the study region, the payments must come from current expenditures on other
goods and services, including savings (DEIS, Appendix C-23, page 51).
Assumption 3: “For the three-state region, it is assumed that 100 percent of labor
payments would have an effect on the three-state economy” (DEIS, Appendix C-23, page
47).
Comment 3: This assumption is an upper range (e.g. high estimate), and the DEIS should
make clear that estimates of economic impact are high estimates, not ‘best’ estimates. If
some of the workers come from outside the region then it is likely that much of their wage
pay will be sent to families in their home state.
Assumptions 4-7: “If the OM&R expenditures are paid by the beneficiaries of the water
supplies located within the study region, then the OM&R payments must come from
current expenditures of other goods and services (including savings)…. It can be
assumed that most if not all OM&R activities would be provided by personnel within the
study area, but that all of the expenditures are paid by entities within the study area….
Assuming the combination of current expenditures are typical for medium income
households, transferring expenditures from the current categories of spending to
OM&R expenditures would actually result in little or not regional effect. For purposes of
this analysis it is assumed that the any OM&R regional effects are negligible” (DEIS,
Appendix C-23, page 51).
Comment 4: It is reasonable to assume that the regional effects of OM&R are negligible for
the three-state region; however, for the four-county region it is incorrect. Most materials for
the maintenance and repairs will be provided from outside of the four-county region; and
some personnel with special expertise and skills will be from outside the four-county
region. However, Washington County will bear the full burden of paying for the OM&R
expenditures. Thus the impact for the four-county region will be negative.
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Recommendations:
The projected regional economic effects need to be re-estimated using sound methodology.
That should include:
1) The regional impact analysis looks only at short-term impacts of construction of the
pipeline. Short-term impacts are of no particular interest from an economic
standpoint. To evaluate whether or not a project is economically sound, the EIS
needs to look at long-term economic impact of the project, especially construction
costs. As described in Appendix C-23, section 2.4.4, repayments come from
expenditures on other goods and services, and thus the total long-term regional
economic impacts are likely negative for Utah (comment 4).
2) In so far as a short-term regional impact analysis is to be conducted, the analysis
should include the down payment by WCWCD. The State of Utah’s Audit of the Lake
Powell Pipeline project assumed a 10 percent down payment. It would be
reasonable for the short-term impact analysis to include this down payment of 10
percent. Secondly, the interest paid on the bonds to bondholders outside study
region during the construction project should be included as negative economic
impact.
3) An Input-Output model, such as IMPLAN is the wrong tool to evaluate a large project
of approximately $2 billion, because input-output models assume fixed coefficients
between industries. First, the model will over-estimate employment and labor
income, especially in a more local region such as the four-county area, because
relatively more labor and supplies would need to be hired or obtained from outside
the county, compared to a smaller project. Secondly, the new demand for labor and
materials will crowd out other demand due to the price elasticity effect. Thirdly, the
model will over-estimate secondary (indirect and induced effects) because more
money leaves the regional economy in a larger project. The solution to these
problems would be to use a dynamic macroeconomic-type model that would
account for the price elasticities of demand.
4) The DEIS needs a consistent definition of the three-state region. In the text, the
three-state region is defined as Utah, Arizona, and Nevada (DEIS, page 244).
However, in Table 3.20-11 the three-state region is Arizona, Colorado, and New
Mexico (DEIS, page 244). The IMPLAN model should be re-run for the correct threestate region.
5) The IMPLAN analysis should include crowding-out effects on labor and materials.
Under the DEIS assumptions the demand for labor and materials are larger, given
the overall size of the project. This is especially true for the four-county region
(comment 1).
6) It is incorrect to assume that construction funding is provided from outside the
region. The state of Utah will fund construction, and WCWCD will pay a down
payment before the start of construction. The short-term regional impact analysis
should assume that a share of funding for construction originates within the study
region; and the long-term regional impact analysis should assume that Washington
County pays for the project. Accounting for this will show short-term regional
17
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economic impacts for to be small and possibly negative, and long-term impacts to be
negative (comment 2).
7) The DEIS write up of the economic impact analysis should make clear that the
economic impact estimates are high or upper range estimates for short-term
benefits, and actual economic impact will likely be smaller or negative.
8) The long-term economic impact analysis needs to include repayment of
construction costs, and take into account that less 100% of labor and materials is
provided from within the study region (comment 3). This is especially true for the
four-county region.
9) The findings from the long-term economic impact analysis for OM&R need to be
included in the actual EIS, not just the appendix.
10) The DEIS write up and tables appear to be confusing cumulative effects over
multiple years (5-10 years) with one year effects. For instance, Table 3.20-11 in the
DEIS (page 244) does not mention that the data are cumulative over 5-10 years.
Also the cumulative number of jobs is different from employment. Employment is
typically defined as the number of paid persons at a give point in time or averaged
over a period of time (such a year). Employment will only be 10-20% of number of
the estimated job years (depending on duration of construction) listed in Table
3.20-11. Another example is the data in Table 2.4-9 in Appendix C-23 (page 50) that
compares annual Gross Regional Product for 2018 with 5-10 years future
cumulative value of output. This comparison is at best misleading, and in reality
meaningless. To remedy this confusion, either 1) all data should be cumulative for 5
and 10 years; or 2) the estimated impact effects should be reported as annual
effects. And the titles of tables should clearly state whether data are annual or
cumulative over a 5- or 10-year period.
11) Finally, Appendix C-23, Table 2.4-1: IMPLAN Sectors Used to Estimate Regional
Effects (page 46) incorrectly states that the IMPLAN model was for “industry nonresidential construction (IMPLAN code 58).” The IMPLAN code for non-residential
construction is “56”.
In conclusion, if the economic impact analysis were carried out properly, the analysis would
likely have found small or no regional economic impacts, both short term and long term for
Utah and the three-state region (Utah, Arizona, and Nevada); and large negative economic
impacts, both short-term and long-term, for the four-county region. The regional economic
impact analysis needs to incorporate the above recommendations in order to be in
compliance with NEPA.

8. Valuation of Water Reliability Benefits
The USBR’s estimation of water reliability benefits is based on a literature review of
valuation of water reliability and a number of assumptions (DEIS, Section 3.20.1.4). The
research on valuation of water reliability has estimated residential water users’ willingness
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to pay for water reliability and willingness to accept payment for water restrictions. Based
on this literature review, the USBR determined the best estimate of annual benefit per
household to be $300 (in 2019 dollars) (DEIS, Appendix C-23: page 20.
None of the studies estimated costs for commercial establishments. For commercial
establishments, the USBR relied solely on assumptions. The analysis assumed “the high
estimate of benefits of $360 per household per year for households to employer
establishments.” Moreover, “the estimate of commercial water reliability benefits based on
households benefits would correspond with the first level of effects which have minimal effects
on revenues. The second level of effect would be approximately five times the effect on
revenues” (DEIS, Appendix C-23, page 21).
Commercial establishments account for 37% of estimated total water supply reliability
benefits (DEIS, Appendix C-23, table 2.1-3). But the estimates of water reliability benefits
for commercial establishments are derived solely on assumptions and are not based on any
studies or surveys. The USBR simply does not have the necessary data or information to
make any meaningful estimation of commercial benefits of water reliability.
Secondly, “the estimate of commercial water reliability benefits based on household benefits”
does -not “correspond with the first level of effects” (Appendix C-23, page 21). Moreover,
including second level effects, e.g. secondary effects, is double counting, as most commercial
businesses and industries can obtain/sell most materials from/to outside Washington
County. For example, a restaurant that normally uses locally grown tomatoes as an
ingredient in their food can buy tomatoes grown in California instead. And a Washington
County tomato grower who is not able to sell his/her tomatoes to local restaurants can sell
tomatoes to Las Vegas restaurants.
Recommendations:
1) The USBR should acknowledge that it is not possible to provide estimates on water
supply reliability benefits for commercial establishments based on available studies
and knowledge. Thus, it should delete the unempirical (and baseless) ‘guestimates’
of commercial water reliability benefits from on water reliability analysis.
2) If commercial establishments were to be included in the valuation of water
reliability analysis, only first level effects should be included.
Economic benefits of water conservation
The USBR incorrectly argues in the DEIS (page 241; Appendix C-23, page 22) that valuation
of water reliable due to conservation cannot be determined: “Other methods, such as
conservation, could be implemented to address future supply and demand gaps, but these
methods would not generate reliability benefits as measured by willingness to pay” (DEIS,
page 241).
In fact, the ‘contingent valuation’ of water shortages, is independent of the method or policy
implemented to achieve higher water reliable. A shortage is, per definition, the difference
between demand and supply at a fixed price. It does not matter whether the shortage is due
to excess demand or insufficient supply of water. The studies cited in the DEIS Appendix C23 surveyed water users about their willingness to pay (WTP) to avoid a future water
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shortage X percent shortage every Y years (typically 1 in 10 years or 1 in 20 years); and/or
willingness to accept payment (WTA) for a hypothetical Z percent decrease in future
reliability. In the case of WTP, the method for which probability and duration of shortage
were reduced is immaterial to how reliability was increased. And WTA looks at the event of
a water shortage and therefore is, per definition, independent of prevention of the shortage.
Therefore the benefits of a given reduction in the probability and/or duration of a water
shortage would be exactly the same whether it is due to an increase in water supply from a
secondary source or a decrease in water demand from water conservation, landscaping
(xeriscape) rebates, etc.
Contingency valuation for water projects
In their 2000 study, Griffin and Mjelde wrote that “Designing an efficient strategy requires an
assessment of consumer preferences pertaining to the reliability of water supply” (Valuing
Water Supply Reliability, American Journal of Agricultural Economics, 82(2), (May 2000):
Abstract, page 414). The authors argue that maximum water reliability is not necessarily
desirable from an economic perspective due to associated costs. “Consequently, the
reliability of water systems may be too high, water supplies dedicated to municipal use may be
too great, and infrastructure costs may be too large” (Griffin and Mjelde, 2000, page 414).
This suggests that the Lake Powell Pipeline may not be optimal from an economic
perspective.

In Conclusion
Thank you for the opportunity to provide comments. If you have any questions or need
clarification on any of my comments, please contact me by email.
Sincerely,

Helene Jorgensen, PhD
197 N 200 W
Kanab, UT 84741
hjorgens@verizon.net
* Please keep my contact information confidential *
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From:
Sent:
To:
Subject:

TJ Uysal <htuysal@outlook.com>
Monday, September 7, 2020 11:32 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I have lived in St George area over four years and built a home. I have been concerned about long term water use
in this area from day one. In my observations, most residents of this area don’t seem to be too concerned about
conserving water, with the promise of a Lake Powel Pipeline, they think it is ok to continue to use water as they
always have. Per capita water use in our area is more than twice of other desert communities in South west US,
such as Tucson, and Phoenix. Almost every day, I see water running down the streets in different neighborhoods as
a result of irresponsible lawn/yard watering practices. Developers, residents, and landscapers are not held
accountable. They don’t appear to care. There are no consequences to wasting water down the storm drains.
Many developers in the area still continue to build artificial lakes, water parks, golf courses, and there appears to
be no one who has the foresight and the will to say it is time to regulate and tighten our indiscriminate use of
water, and implement land use policies that are grounded on the limits of our resources that need to be managed
delicately. Community leads and governments must lead the community in establishing responsible conservation
practices based upon other successful communities around the world, and establish community accountability to
conserve water. It needs to start from the top. BOR, County, City, State leaders must show leadership in this area.
Dreaming up a Lake Powel Pipeline project that doesn’t rest on strong fundamentals is not being responsible
stewards and only gives the wrong message to our wasteful community and developers.






A water conservation alternative has not been adequately explored in the EIS, and it should be looked at
rigorously and with courage. Not just talk, a tight, conservation execution plan, has to lead before any
pipeline discussions can happen. This should include aggressive water rate plans, land use and permit
policies that are equitably applied to all area dwellers. Developers must be held to strict water demand
and use plans that forgo luxuries such as artificial lakes, water features. Golf courses must be limited (we
have too many as is) and held to not-to-exceed water policies, and encouraged to go brown grass during
summer months. All housing neighborhoods must be held to strict water use measures and residents
must be trained and educated on responsible water use. Landscapers must pass through water
conservation training and project inspections to stay licensed, etc..
In its water demand modeling, BOR needs reconcile their assumptions about Washington County’s future
water demand per capita to other areas in the southwestern United States where less water is used, to
accurately model the future water demand with strong conservation plans.
The current wasteful water use practices basically represent a “leaky bucket” in our area. No matter how
much new water is brought to the area, without taking care of the “leaks”, i.e. effective conservation, new
water will continue to be wasted, and the money used to build and maintain a pipeline at taxpayer
expense will simply be one of the biggest misguided waste for this state. We could take a fraction of
that $2B for the pipeline and implement conservation and education measures for a better future.
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With the Climate Change, the long term future of Colorado water levels and Lake Powell water levels remain
suspect. The LPP water right violates the 1922 Colorado River Compact, and Utah has already allocated water
rights to more than 100% of the physical water within its Colorado River watershed, meaning senior (older) rights
will likely prevent use of the LPP water right during current and future droughts. Setting all the environmental and
cost impacts of building a pipeline aside, with possible Lake Powell water shortage, we may be looking at 70+ miles
of rusting ugly pipeline and its pump infrastructure, running through pristine wilderness, proving to be too costly
and economically unfeasible to maintain for what little water it may end up delivering, if any. Cost of such a
pipeline over-time will be a big burden to the taxpayers of this area. If the water delivery from Lake Powell did not
live up to the claims, the whole thing would be one gigantic public money waste, and the citizens would be left
holding the leaking bucket, no pun intended. “Benefits Transfer” language in the EIS is misleading. EIS does not
provide transparency for the real costs of building, maintaining such a pipeline vs. its water delivery
reliability, assuming the water will really be needed if the proper conservation measures were implemented. In
addition, legal costs of getting the pipeline’s take of the water agreed to with other states is not even
understood. Inter-state and federal agreements for this water take alone can lead this pipeline project to a deadend after much taxpayer money waste. No pipeline should be built, until there is a clear agreement with the rest of
the states which depend upon Colorado river water.
In the event such a pipeline can be justified from a demand modeling, environmental impact, proper public
financial transparency and financing, the problem of quagga mussel infestation risk of our local water sources, the
pipeline itself, municipal water infrastructure, and our home piping and fixtures is an unacceptable risk. I have
personally seen how invasive these mussels can be and how difficult it is to prevent infestations, and how careful
Bureau of Fish and Wildlife tries to prevent boats spreading these species. Once the mussel larvae find their way
into a 70 mile long pipeline, it will be hopeless to expect pipeline diameter will not be significantly reduced with
mussel build up. These mussels are a nightmare, and they could literally fill the pipeline, rendering it useless. BOR
does not adequately address the cost of preventing and cost of dealing with such an infestation. BOR fails to
analyze the effect of chemicals that would be used to eradicate these mussels on human health, and drinking
water safety. With the strong possibility of contamination of our local water supply, BOR and the county
government can expect massive class action lawsuits. Residents may not only be impacted by unsafe drinking
water, but also with the costs of damage to public and private water infrastructure. Nowhere such risks are
adequately analyzed and discussed for public transparency.
All in all, while there are much lower cost conservation measures that can be adopted, pushing with this pipeline
idea is premature, and the proposal does not rest on sound fundamentals.
TJ Uysal
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From:
Sent:
To:
Subject:

Iain Hueton <ihueton@yahoo.com>
Monday, September 7, 2020 1:11 AM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline comments

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hello,
thank you for accepting public comment on the proposed Lake Powell Pipeline.
Although I understand the concerns of local residents regarding their reliance on the Virgin River
for water, they have made almost no effort to reduce water demand through extensive
conservation programs. Yes, they have a few recommendations and guidelines for water use, but
the reality is found in water pricing, and it's way to low to encourage conservation. Prices need
to be raised by factors of 3-5x: programs in other parts of the country have shown dramatic
reductions in demand when prices are appropriate.
If conservation programs are implemented, and they do not yield enough water to support the
community, then repurposing of irrigation water from low-value agricultural products should be
considered (i.e. hay and alfalfa).
Barring that, it would be reasonable from a taxation perspective to impose all costs for the
pipeline on the people who actually benefit. The underpriced pipeline (real cost >$2billion)
should be paid for by residents of Washington County. Why should anyone else outside the
county be required to pay?
Good luck with your decision
Iain
Iain Hueton ianovations LLC
6486 E Highway 39, Unit 45
Huntsville, UT 84317
phone 801-391-8772 ihueton@yahoo.com
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From:
Sent:
To:
Subject:

INFO@RBB.COM on behalf of Steven | RONTA
<sales@xmronta.com>
Tuesday, September 8, 2020 3:59 AM
LPP, BOR-sha-PRO
[EXTERNAL] RE:String bag 2020-09-08 15:59:05

Importance:

High

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hi, lpp
Hope my email finds you well.

We're a professional manufacturer of different types of bags from Xiamen,China.
Our featured products are tote bags, backpacks, sports bags, duffle bags, gym bags, and many
other types of bags. We're able to custom make almost all types of bags according to your
requirements.
We would like to introduce our following duffle backpack,it is designed with adjustable
backpack straps which are easily attached or detached, you can use it as either a duffle bag or a
backpack. Here're the details of the duffle backpack:
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Item: duffle backpack
Material: 500D waterproof pvc tarpaulin + 600D polyester
Size: 51 cm x 30 cm x 30 cm / 42L
MOQ: 500 pcs
Please don't hesitate to let me know if there's any question.
Kind regards,
Steven Xiu
sales manager
Ronta(Xiamen)Co.,Ltd.

Please kind reply "unsubscribe" if you're not interested in our products, then we
won't send you emails again. Thanks!
So they bowed their heads together and thanked the Father and the Mother for their bounty
The next day was taken up with tennis and golf and canoe racing upon the large lake in the
extensive grounds of Wickham Towers
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From: info1@info.qanncd.top on behalf of Max Yu <knoppolaser@163.com>
Sent: Monday, September 7, 2020 11:23 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Laser Cutting Machine Supplier !

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Sir ,
How are you ?
This is Max Yu from China Knoppo Laser , we are the manufacturer of
fiber laser cutting machine ,
CO2 laser cutting engraving machine ,
laser marking machine ,
laser welding machine ,
plasma cutting machine .
Good quality and 3 years warranty , Also have professional English-speaking engineer to supply the
technical support .
Can you tell me your materials and thickness ? we will send a detail quotation to you .
Waiting for your reply
Thank you
Best regards
Max Yu

-------------Jinan Knoppo Automation Equipment Co.,Ltd .
Email: max@knoppoauto.com
Mobile ( Whatsapp ) : +86 186 6371 7059
Skype ( Zalo ) : +86 186 6371 7059
Add: 2-804 Fenghuang Road, High-tech Zone, Jinan, Shandong, China
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From:
Sent:
To:
Subject:

Jan Garbett <jan@people4utah.org>
Saturday, September 5, 2020 11:01 PM
LPP, BOR-sha-PRO
[EXTERNAL] LPP feedback

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

alternate methodologies: Charging for water what it actually costs rather than subsidizing water use
would incentivize consumers, developers, and governments to better conserve this precious
which continues to get more precious as time goes on.

Jan Garbett
former Republican candidate for governor
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From:
Sent:
To:
Subject:

Jana Smith <jana@saniflodepot.com>
Sunday, September 6, 2020 12:23 PM
LPP, BOR-sha-PRO
[EXTERNAL] ???? Hey, we have exclusive discount for your
members!

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hi there,
I'm Jana with SanifloDepot and we are thrilled to let you know that we are offering an exclusive
discount to all your registered members.
Using the code "SANI-5" they get to enjoy a 5% discount on orders of $500 or more. More
information can be found here in our page: https://www.saniflodepot.com/pages/get-anexclusive-5-discount-for-your-members
We would be honored if you could let your members know of this opportunity and include us on
your discount/benefit page.
Let us know if you have any questions and we're looking forward to hearing from you!
Best regards,

Jana Smith
Community Relations Officer
https://www.saniflodepot.com/

SanifioDepot
UpfkJsh Tom+ Macera ing Pu ps
ᐧ
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From:
Sent:
To:
Subject:

Jan Striefel <jans1029@icloud.com>
Friday, September 4, 2020 6:01 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment Lake Powell Pipeline EIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation Representatives
I am writing to comment on the EIS prepared for a proposed Lake Powell Pipeline. I believe
strongly that this is an issue for all of Utah and the West, not just St. George and Washington
County, My personal experience as a landscape architect and planner, and having consulted for
St. George City, is that there is very little commitment to water conservation, which should be
the first action undertaken to help solve water shortage issues. It has been proven in many places
that water conservation is an action that people can support and are willing to do in their own
homes. It appears that water conservation was not given adequate attention in this EIS as a very
viable alternative to the pipeline. That decision was very unfortunate and will have profound
effects on water throughout the west, not to mention the huge costs to the residents and citizens
of Utah and the environmental damage caused by the construction in a very sensitive landscape.
I oppose the pipeline and do not believe that adequate attention has been given to very viable
alternatives without the damaging consequences of this action. We all have to learn to live with
less water and to use it more responsibly. Attempting to provide water to an area that has
historically disregarded conservation is unconscionable, wrong-minded, and irresponsible.
Thank you.
Jan Striefel, FASLA, FAICP (ret.)
1449 East 1700 South
Salt Lake City, UT 84105
jans1029@icloud.com





cted.
Topic 5: The LPP water right violates the 1922 Colorado River Compact.
Topic 6: Utah has already allocated water rights to more than 100% of the
physical water within its Colorado River watershed, meaning senior (older)
rights will likely prevent use of the LPP water right during current and future
droughts.
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Topic 7: The quagga mussel infestation in Lake Powell would threaten the LPP
and our local reservoirs, municipal infrastructure, businesses, and homes, and
reduce our water quality.
Topic 8: The LPP will inflict tremendous environmental damage. Federal lands
are owned by all Americans and the BOR should look beyond economics to
protect public lands for future generations.
Topic 9: BOR uses a questionable technique called “benefits transfer” to
justify the entire cost of the LPP.
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From: Jan Wood <janwooddesign@gmail.com>
Sent: Friday, September 4, 2020 6:12 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Lake Powell pipeline

8146-2 Climate Change - Hydrology

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

I live in SLC and am adamantly against this pipeline. Remember the Great Salt Lake pump ? There is not
enough water in the Colorado River. When the management plan was done we had had unusual high
flows. That is not what we have, with climate change it will be worse. Don’t be ignorant do your
homework and shoot this down. Please !!!!!
Sent from my iPhone
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From:
Sent:
To:
Subject:

Janet Anderson <jcainstp@icloud.com>
Sunday, September 6, 2020 12:06 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,

I write in opposition to the Lake Powell Pipeline DEIS.

The LPP water right violates the 1922 Colorado River Compact.

The Draft EIS does not disclose that the UDWRe has not secured the consent of the other Colorado River Basin states or the
Congress to transfer water from the Upper Basin to the Lower Basin, in violation of the Colorado River Compact. Nor
does the Draft EIS disclose the objections from the Arizona Department of Water Resources to the transfer of water from
Upper to Lower Basin.

This is a problem because The Lake Powell Pipeline would transfer water from the Upper Colorado River Basin for use in
the Lower Basin. As a state in the Upper Colorado River Basin, Utah must first secure approval from all of the other six
Colorado River states and the United States Congress. Securing approval from the other states could potentially and
significantly slow the approval process. Utah has known about this issue for a very long time and has not taken the
necessary steps to resolve it.

The DEIS must include a requirement that Utah secures the necessary permissions before approving the Lake Powell
Pipeline.
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It is a crying shame that the LPP planning and approval process has gotten this far, with the waste of taxpayer monies over
$36 million for these studies, when Utah has not even secured the legal rights to the water.

8147-3 Opinion - Opposed to Proposed Lake Powell Pipeline

8147-4 Water Supply

That the DEIS doesn’t analyze the law of the river in this situation renders this DEIS incomplete, at best.

I am a Colorado native with family still in CO, and aware of water fights in Colorado and across the west. The whole west
is warming and drying in an extreme way. It would be much better for each community to do the best with the water it’s got
by conserving and reusing water, rather than wasting everyone’s money on trying to grab water that’s already overallocated. To permit the LPP to go ahead would set the stage for more wasteful fighting. We would all be better off exerting
ourselves on adapting to the reality of the very small and possibly decreasing amounts of water available.

Janet Anderson
2136 Palace Ave
St Paul MN 55105
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From: Jonathan Bradshaw <jdbshaw@icloud.com>
Sent: Sunday, September 6, 2020 12:42 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on Lake Powell Pipeline Draft Environmental Impact Statement

8148-3 Socioeconomics

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Please do NOT approve the Lake Powell Pipeline because it simply sustains a very environmentally
unsustainable use of the precious water in our desert home to promote irrigating more desert land that
has been converted to high water use golf courses in and around Washington County.

8148-2

One cannot fly over the desert red rock and vast areas of brilliant green golf course landscape there
there without seeing this unsustainable juxtaposition of unwise, BIG water use.
I am a golfer. I love to golf in this area, but have decided to permanently forego golfing there to live
sustainably and be able to claim the moral high ground required to live according to my sustainable
lifestyle values.
This unnatural huge water use on development after development of never ending golf courses needed
to sustain the retired lifestyle of those who want to enjoy a second or third residence there for short
durations is at odds with common sense, due to the high water use needed now to grow the area to
meet the demands to maintain this unsustainable lifestyle.
So, I heartily urge you to be wise for coming generations who cannot speak now for this unwise use of
water, and deny the expansion and support of never ending golf course development in our desert
home.
You all know that agricultural and domestic water uses trump all the very high uses for keeping golf
course grass a brilliant green, and until golf courses stop using acres of grass to play on, you are
squandering use of that precious water to keep it all luscious green. Landscape irrigation uses many
times the volume of water needed for drinking at the least expensive water rates, so golf course
rrigation water is not paying its true cost burden.
The very least you can do is to require huge cost increases in landscape water use-especially for golf
courses. (I say the “least” because I feel like my opinion is likely a minority opinion.) Agriculture uses
are a needed and typically a sustainable use.
You have to live with the results of your decision, but so will generations after. Will you have the
courage to tell them you are responsible and accountable for this wasteful water use, water policy and
unsustainable water rate for golf course landscape irrigation uses?
I am not a “environmentalist” nor a contributor to the Sierra Club or other similar organizations. I’m
just a retiree, who golfs, and is striving to live sustainably in all my life. I value living here in Utah. I love
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our desert. We should be mindful of our water use and I respect your opinion to express yourself
differently and thank you for allowing me to express myself on such an important subject I’ve felt very
strongly about for years.
Thank you for your hard work to do what you are doing.
Jonathan Bradshaw
Sent from my iPhone
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From: jeffreyasharp <jeffreyasharp@cox.net>
Sent: Saturday, September 5, 2020 11:17 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on Lake Powell Pipeline Draft Environmental Impact Statement

8149-2 Baseline Effects

8149-3 Biological Resources
This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

8149-4 Opinion - Opposed to Proposed Lake Powell Pipeline

8149-5 Water Supply

I am a long term Az resident.
I lived in Page from 1974 to 1991.
I now live in central Az(85212).

8149-6 Socioeconomics
This proposed project is preposterous:
1) Tremendous expense ...undoubtedly will cost far more than projected...who will pay? I doubt the
citizens of Southern Utah can afford the construction of this pipeline designed to serve them.
2) Construction would be Environmentally destructive to Northern Az and Southern Utah.
3) Threatens to destroy or disrupt several treasures:
Glen Canyon National recreation area
Paria Canyon Wilderness
The Wave
Choral Pink Sand Dunes
Lower Virgin River recreational area
4)Optimal conservation measures have yet to be adopted or enforced in The St George area
(Washington County, Utah).
5)Ongoing drought already threatens the Colorado River water and it’s storage reservoirs.
6)The cost of water acquired from this project would be exorbitant to the ultimate users.
I want to register strenuous OPPOSITION to this proposed project.
Sincerely,
Jeffrey A. Sharp
Mesa, Az
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From: Dr. Suhil Al-ASADI <jeteze@speedy.com.ar>
Sent: Saturday, September 5, 2020 11:39 PM
To: lpgjgoinc@taxikunst.de
Subject:
[EXTERNAL] PRIVATE AND CONFIDENTIAL

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

My name is Dr Suhil A. Al-Asadi from the office of the Ministry of Petroleum Republic of Iraq.
I am looking for associate that will partner with me in a financial project that is economically viable and
financially profitable with zero risk value at $32 million dollars.
Kindly express your interest to partner with me by sending your reply to my confidential email:
jeteze@speedy.com.ar
Regards.
Dr. Suhil Al-ASADI
Office of the Ministry of Oil, Republic of Iraq
Port Saaed St. Oil Complex Building (H.Q)
Zayouna Post Office, P.O.Box: 19244.

8150-1

8151

From:
Sent:
To:
Subject:
Attachments:

Jim Walls <jim.walls1@aol.com>
Friday, September 4, 2020 4:03 PM
LPP, BOR-sha-PRO
[EXTERNAL] Public Comment - DEIS Lake Powell Pipeline
DEIS-LPP-CommentLtr.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Sir/Madam:
I submit the attached comment.
Should you need further information, please contact me.
JimWalls

8151
8151-1 Water Resources

Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
lpp@usbr.gov

8151-2 Climate Change - Hydrology

8151-3 Water Supply

4 September 2020
Jim Walls
Kanab, UT
jim.walls1@aol.com

Public Comment re: Lake Powell Pipeline Draft Environmental Impact Statement
Dear Bureau of Reclamation:
Thank you for the effort that you are expending in the evaluation of the Lake Powell Pipeline Project. I
have great empathy for the time and attention that is required of you to fairly and thoroughly assess the
import of all the input you receive through these comments.
I am submitting this letter to voice my personal opposition to the construction of the Lake Powell
Pipeline Project.
The reasons I am about to enumerate are easily available in the public record, so I am at a loss as to
why the Bureau of Reclamation is soliciting additional reasons to not preemptively vetoing this
proposal. The information I reference is easily available, public, and verifiable – none of the sources I
glen information from are secret or difficult to locate.
That being said, here are my firmly held convictions as to why the Lake Powell Pipeline should not be
pursued.
The Colorado River is a severely impaired natural resource that has been vastly over-utilized. It no
longer even reaches the sea. The (former) delta is now pervasive salt-water mud flats where forests
used to stand. One resident of the delta area reports that he has not seen flowing water in the river bed
for forty years. This onsite anecdotal evidence supports more scientific studies which conclude that the
Colorado River is drying up all along it 1450 mile route. Without changes in precipitation, researchers
predict that the Colorado River's average flow is likely to continue to decrease annually. The primary
cause of the decline is that water from the Colorado River is taken from its original natural route and
transported to locations far from the Colorado River Basin. (One historic and egregious example of
‘the best laid plans’ is the Salton Sea saga as recently as 1905.) As a result, the currently growing
demand for the water and decades-long shortage of precipitation are creating an average water deficit
of almost one million acre-feet a year in the Colorado River system. A direct consequence is that both
Lake Powell and Lake Mead reservoirs are presently half empty. Further, scientists predict that they
will probably never fill again.

8151-1

8151-2

8151-3

8151
This possibility, coupled with the existing prohibition against transferring water from the Upper Basin
to the Lower Basin without state and federal approval, portent the real possibility that even if the LPP is
built, that there is a credible chance that it can never be used. Considerations such as these have not
been adequately addressed in the DEIS which then begs for the question – How can further projects,
such as the LPP, which are new proposals to artificially remove even more water from the Colorado
basin, even be considered?
Perhaps the most surprising take-away from the Draft EIS is that it does not explore, consider, or
evaluate water conservation alternatives even though this was one concern of many people during
scoping. Two bullet points emphasize the need for such an evaluation:
• Water conservation alternatives could be implemented incrementally at lower cost and with
greater reliability, obviating the need for the LPP altogether; such water conservation practices
have been very successful in other western cities.
• Water conservation has been shown by other communities (such as the Southern Nevada Water
Authority) to be much less expensive and less risky than investing in water transfers from
remote basins and sources.
Another consideration is the projected population growth in this area. Anasazi may provide a model
that we perhaps should not follow. One hypothesis to explain the abandonment is that the Anasazi
communities from this area may have gotten bigger than the environment could handle. The internal
social stress as well as environmental degradation from overpopulation might have been the
determining factor to explain that society's disappearance from the area. By encouraging population
influx into the St. George area (by making water freely available via the LPP), we may be laying the
foundation for a very modern disaster.
In addition to the ‘wasting’ of the water itself, further depletion of the Colorado River will have severe
consequences for the ecological environment all along the Colorado basin. It begs the imagination to
believe that a project involving 140 miles of modern construction coupled with the attendant support
infrastructure required as the project progresses through the desert will not have a significant and
lasting impact. The DEIS does not address the impact of the surface overflow detention basin, of six
hydroelectric plants and five pump stations, of the required power lines, of additional light pollution, of
new paved access roads, of fencing on the ecologically sensitive desert terrain Please give this concern
your special attention – there are creatures out there whose very survival depend on your decisions.
As a closing comment, in my personal case in the last decade, I have energetically pursued water
conservation. My property is fully xeriscaped and every technique available to me is employed to
minimize the amount of water that I use. I plead that you seriously consider conservation in lieu of the
LPP.
Sincerely,
Jim Walls
Kanab, UT
jim.walls1@aol.com

8151-4 Opinion - Opposed to Proposed Lake Powell Pipeline
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8152-1 Colorado River Compact(s)
From:
Sent:
To:
Subject:

JONATHAN KREISLE <jkreisle@comcast.net>
Monday, September 7, 2020 5:15 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8152-2 Climate Change - Hydrology

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
Please secure approval from Congress and the other Colorado River Basin states to
transfer water from the Upper Basin to the Lower Basin before approving the Lake
Powell Pipeline.
It would be unconscionable to obligate the citizens of Utah and Washington County to
the expense of the LLP before we know that we have access to the water.
Utah must secure these permissions as required by the Colorado River Compact. The
risk of obtaining water rights is even higher since the Arizona Department of Water
Resources has already objected to the transfer of water. This is especially important
since the water levels of Lake Powell are already low, and droughts are only
expected to get worse. Fighting for these rights will only get more contentious if drought
continues.
Sincerely,
Jonathan Kreisle
jkreisle@comcast.net
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8153-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Jill Doherty <jpdoherty@infowest.com>
Saturday, September 5, 2020 12:55 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.
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Dear Bureau of Reclamation:
I’m aware that the Bureau of Reclamation introduced an arbitrary new
“requirement” that Washington County needs a “second source” of water and
then made this a critical purpose and need for the LPP, thus rejecting water
conservation alternatives. I’m sorry, but the BOR must show that a “second
source” of water is reliable; that water will be available in Lake Powell and that
the LPP can be a permanent water supply. I’m not convinced this is the case.
Currently, the BOR’s analysis of the security of the water supply for the LPP
doesn’t demonstrate that Lake Powell will be a reliable “second source”; it
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doesn’t meet the test for scientific integrity and accuracy of information required
by NEPA.
As a resident of Washington County, I haven’t seen sufficient evidence that all
other options for obtaining and sustaining the water supply have been
researched. Many southwest communities have proven that increasing
population doesn’t necessarily require increasing water demand, so BOR
shouldn’t assume that simple growth demands more water. The water usage fees
for residential areas is lower that residents pay in Las Vegas or Phoenix (cities
with larger populations and greater restrictions on water use). Restrictions
haven’t been imposed, fees increased or mandates on conservation made to
residents on the use of water. I would be completely in favor of such increased
fees and imposed restrictions. Continuing to use water in a desert climate at the
current rate of use is a poor stewardship of our resources. I believe Washington
County can reduce water needs by conserving and thereby stand as an example
to our nation of successful practices in water conservation.
The BOR doesn’t reconcile their assumptions about Washington County’s future
water demand per capita to other areas in the southwestern United States where
less water is used and for years LPP proponents have misused data to attempt to
distract from the fact that per capita/water use in Washington County is among
the highest in the nation. This demonstrates the lack of adequate research on the
part of the BOR and indicates a desire to ram rod an agenda through without
ample consideration for all the options.

8153-3 Other
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I am completely NOT in favor of the proposed pipeline project.
Sincerely,

8153-5 Water Supply

8153-6 Opinion - Opposed to Proposed Lake Powell Pipeline

8153-5

8153-6

The BOR believes Washington County’s water supplies aren’t secure, even
though we have dozens of wells, surface diversions, water retailers, and surface
and underground reservoirs within the 2,800 square miles of the Virgin River
watershed. I’d like to see further proof that the need is as great as the BOR says
it is and be shown that without a doubt, taking water from Lake Powell is the
only option to serve the demands of Washington County.
If we would just lower our demand and use local supplies, there would be no
need for the proposed pipeline or the astronomical cost ($1.8-2.0 billion)
attached to the project, This seems an unreasonable burden to place on the
county—and our state—and not necessary.

8153-4 Socioeconomics
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Jill Doherty
jpdoherty@infowest.com
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From: jpleonhard@gmail.com
Sent: Friday, September 4, 2020 2:58 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft Environmental Impact Statement

8154-2 Opinion - Opposed to Proposed Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Bureau of reclamation,
My name is Joe Leonhard and I object to the lake Powell pipeline moving forward. There is a scarcity
of water in the Colorado River Basin and the water has already been over allocated. Our focus should
be on conservation methods instead of more expensive projects to drain water from the Colorado
River.
I recently moved from Arvada, Colorado to Grand Junction, Colorado. Both of these locations get their
water from the Colorado river. A huge draw to living in Grand Junction is the Colorado River. I have
recreated on the river many times in the past in the form of float trips. The amount of water in the river
is important to me. If there is not enough water in the river I cannot get my boat down the river. It’s
even more important to the endangered species that call the river home.
In Arvada I removed our Kentucky blue grass lawn and replaced it with native plants that required less
water. I plan on doing the same at my new residence in Grand Junction. In doing this I will save a scarce
resource, keep more water in the river, provide benefits to native pollinators and have an opportunity
to educate my children and neighbors.
My hope is that enough of us will do our part to conserve water, so the Colorado river could once again
flow into the sea of Cortez.
Please join me in focusing on water conservation efforts. Please do not move forward with the pipeline
project.
Thanks for your time.
Joe Leonhard
396 Ridgeway Dr
Grand Junction,CO 81507

Sent from my iPhone
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From:
Sent:
To:
Subject:

Jill Marko <jrichards796@comcast.net>
Friday, September 4, 2020 7:43 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS

8155-2 Opinion - Opposed to Proposed Lake Powell Pipeline

8155-3 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I am writing to express my concerns about the negative effects that the Lake Powell
Pipeline could have on public lands,
Native American sites and artifacts, and the local economy, if built. I support the No
Action Alternative for the Lake Powell Pipeline.
I am a resident in Kane County and I believe our natural, scenic and wildlife
resources are the most valuable resources we have in Southern Utah. These
resources should be protected. I oppose the two Lake Powell Pipeline alternatives, as
the pipeline and its supporting structures would damage the uniquely beautiful
landscape of the original Grand Staircase Escalante National Monument
and other BLM land.
Building the Lake Powell Pipeline would require extensive excavation of soil for 140
miles on mostly public land. According to the Draft EIS, pumping 28 billion gallons
of water uphill would require six pumping stations and building miles of power lines
to power these. Overall, the Lake Powell Pipeline infrastructure would scar the scenic
beauty of our desert landscape, disturb wildlife, and damage archeological and
cultural sites along its route.
The National Environmental Policy Act (NEPA) guidelines state that federal agencies
should prefer
alternatives with the least negative cumulative effects on the natural and human
environment. However, the Bureau of Reclamation’s preferred Southern
Alternative is probably the most
detrimental alternative.
Whereas, the No Action Alternative
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combined with water conservation
meets the NEPA guidelines, as it would be the most cost-effective
and have the fewest negative impacts, while still meeting future water needs of
Washington County, and potentially Kane County at some future time.

8155-3
Continued

8155-3 cont'd Alternatives

8155-4 Socioeconomics

8155-5 Opinion - Opposed to Proposed Lake Powell Pipeline

I moved to Kane County from Colorado over year ago because of the
extraordinary beauty of the landscape and to enjoy outdoor activities with my two
dogs on public land. National parks, monuments, and other public lands in Kane,
Washington and Coconino counties are world-renowned and drive
our local economies, economic growth, and provide thousands of jobs in hospitality
and tourism. Therefore, it is a serious concern that the visitor experience would be
adversely impacted by the visible scars from building the Lake Powell Pipeline and
the infrastructure to support it. The Bureau of Reclamation should assess economic
effects of lost scenic values on tourism and the local economy in the EIS.
I am also concerned that the reduction
in the Grand Staircase Escalante National Monument was illegal because it was done
by executive order by the President, without any input from the general
public. Lawsuits are pending in court, and in my opinion, the Bureau of Reclamation
should not move forward with the EIS process until these have been settled.
I appreciate the opportunity to provide comments, and hope that the Bureau of
Reclamation will seriously consider the public comments, especially from local
residents whose lives will be adversely
impacted by this project.
Best Regards,
Jill Marko
538 E El Valle Dr
Kanab, Utah
Sent from my iPhone

8155-4

8155-5

8156
8156-1 Other
From:
Sent:
To:
Subject:

judy zumwalt <judyzum03@yahoo.com>
Saturday, September 5, 2020 11:49 AM
LPP, BOR-sha-PRO
[EXTERNAL] comments on the lake powell deis

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear BOR:
I am a resident of Leeds (for the past 10 years) and have watched the area grow exponentially. There
has been some effort by the Washington County Water District to implement conservation measures
but more can and should be done by all involved to decrease our use of culinary water. I feel the
pipeline is a backup for our single source of water (the Virgin River). If the pipeline is not built (or there
isn’t any water to move from Lake Powell to here!) the only other alternative is to shut down
development. This would not hurt my feelings, but some growth seems to be necessary for the natural
increase in humanity and economic stability. Bottom line: I am not anti-pipeline but I would like to be
sure there actually is water in Lake Powell to which Utah is entitled to put in it!
Thank you for considering my comments.
Judy Zumwalt
Sent from Mail for Windows 10

Virus-free. www.avg.com
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From:
Sent:
To:

Subject:

Catherine Divich <k.k1223@yahoo.com>
Tuesday, September 8, 2020 8:23 PM
jon.pike@sgcity.org; Peggy Johnson; Ashley Palmer;
opc@utahbar.org; Constituentservices GV; AG Constituent
Services; Brendan Call; American Bar Association; Utahbar
Info; staff@lectlaw.com; Ocap Ocap;
ballfrey@utahpress.com; apond@deseretnews.com;
dwilks@deseretnews.com; jmelville@deseretnews.com;
emorgan@deseretnews.com; preavy@deseretnews.com;
copyrightagent@turner.com; sa@scmlaw.com; Carter
Sanders; Self Help (Utah State Courts);
john@trailofshame.com; michael.giles@sgcity.org;
nneuman@abc4.com; heidi@deseretnews.com;
letters@deseretnews.com; rappleye@deseretnews.com;
cblowers@stgnews.com; lpeery@thespectrum.com;
cnntips@cnn.com; jnguyen@abc4.com;
bjohnson@abc4.com; Assocforhonestattys Support; Lewis
Reece; probono@lacsn.org; twilkins@thespectrum.com; Ken
Head; cnnmoneyinvestigates@cnn.com;
feedback@time.com; nmcgurk@abc4.com;
help@washco.utah.gov; Ashley Morrison; St. George District
Provide Reports; St. George District Copies; CNN Investigates;
Nathan Reeve; ericg@wcattorney.com; CNN;
brent@stgeorgeutah.com; erin.cox@fox13now.com;
dlouis@stgnews.com; The Oprah Magazine O.; Ashley
Blackner; brb@scmlaw.com; probono@utahbar.org;
Constituent Services; ocap@email.utcourts.gov;
Abbey@utahrivers.org; Allison@utahrivers.org; Kaibabpaiute
Nsn Info; Jon@utahrivers.org; LPP, BOR-sha-PRO;
Matt@utahrivers.org; mkessler@stgnews.com;
Nicholas@utahrivers.org; Rebecca@utahrivers.org
[EXTERNAL] PIPELINE/MAN MADE DISASTER

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

This Should Concern All!
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8157-1 Opinion - Opposed to Proposed Lake Powell Pipeline
The 30 page "CONFIDENTIAL" WATER PLAN/ Does this benefit the Citizens of
St.George OR the Profit for St.George? ~ proves something is unethical happening behind the
curtain of the St.George Water Company!

8157-2 Native American Concerns
8157-1

The Growth of St.George is depleting the Virgin River/(Climate Change,) water supply at an
enormous rate that they now want to use a man made siphoning tool called a pipeline that will
tap water and redirect it to their City, the congestion of streets and pollution in the air, should be
the Priority for the quality of life to those that NOW live in St.George.....
Instead St.George wants more growth to Choked off the "Quality of Living" and wants to empty
every checking account of its Citizens, to pay for the man made pipeline to OVER build?! ~ If it
stays on its Current Path to Over Build ~ and taps Into the Colorado River.... everyone's future
demise is at stake!
If the Pipeline should get its approval/(DISASTER)~ pass the Impact fees to the Builders and
Golf Courses that are benefited financially, then the Citizens that are being hoodwinked and
taxed Into a living poverty!
St. George has over 20 Golf Courses, with pretty green lawns that use excessive water in
the desert~ and Water is a Huge Concern/ (Climate Change?)!!! Over Building in
St.George should be the HUGE Concern?! Who is engineering,planning and approving?!
They need to be held accountable and FIRED! "You can only expand to the limits until it
POPS!" without adequate water it will pop and be a natural man made disaster!

Kaibab Tribe ~ are outraged and concerned about their future water and their scared grounds.
The redirection of their water, will cause emotional and spiritual duress. If this was turned
around and St.George was with abundance...and their spiritual grounds and ancestry was going
to be taken/disturbed, reclamation of water rights would be revoked, from the one hundred years
when the Colorado River compact became the law governing the river. The Water/Sacred
Grounds ~ that it Flows to is the Reservation of the Kaibab, NOT through a man made pipeline
to siphon off the natural resources that are GOD Given to that area, St.George will be an
imbalance!
RE: The Kaibab Band stated in the supplement that the Lake Powell Pipeline

will create an imbalance by “moving the Colorado River from where the
creator placed it across a hundred miles of landscape and depositing it where
it does not belong. … This action will make the river angry and confused, the
results of which are unknown but clearly a source of imbalance in the world.”
Sincerely, A Concern Citizen,
Catherine Divich
ST.GEORGE UTAH GROWTH
Historical population
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Census

Pop.

%±

1870

1,142

—

1880

1,384

21.2%

1890

1,377

−0.5%

1900

1,690

22.7%

1910

1,769

4.7%

1920

2,271

28.4%

1930

2,434

7.2%

1940

3,591

47.5%

1950

4,562

27.0%

1960

5,130

12.5%

1970

7,097

38.3%

1980

11,350

59.9%

1990

28,502

151.1%

2000

49,728

74.5%

2010

72,897

46.6%

Est. 2019

89,587

[4]

22.9%

U.S. Decennial Census[19]
2018 Estimate[20]
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From:
Sent:
To:
Subject:

Kathy Roos <kathy@kathyroos.com>
Sunday, September 6, 2020 7:16 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline DEIS

8158-2 Hydrology

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
The Lake Powell Pipeline DEIS alternatives (with the exception of the No Action alternative) rely heavily on
the assumption that Colorado River water will be available for the pipeline.
It would appear that many scientists question that assumption.

1. In a recent report in Science Magazine (Milly, P.C.D. and Dunne, K.A., Science, 13 Mar 2020: Vol.367,
Issue 6483, pp. 1252-1255), the authors state that drought and warming have been shrinking
Colorado River flows for many years. According to the article, "this decrease is due mainly to
increased evapotranspiration caused by a reduction of albedo from snow loss and the associated rise
in the absorption of solar radiation.” They go on to say that "this drying will be greater than the
projected precipitation increases expected from climate warming, increasing the risk of severe water
shortages in an already vulnerable region.” In a related article in the Washington Post by Juliet
Eilperin (2/20/2020), comparing historic flows between 1913 and 2017 to current conditions, Milly
(on of the authors) commented “That flow, we estimate, due to the warming alone would be
reduced anywhere from 14 to 31 percent by 2050.” Chris Milly is with the USGS (U.S. Geological
Service).
2. The USGS website itself recognizes the fact that Colorado River water flows are declining drastically,
calling for new allocation plans:

8158-1

"In 2019, urgent action was required to prevent previously developed rules from potentially
reducing Colorado River water allocations to Arizona, Nevada and Mexico due to declining
water levels in the two largest reservoirs within the Colorado River Basin—Lake Powell and
Lake Mead. A Colorado Drought Contingency Plan was signed in April 2019.”
In fact, concern is so great about decreased water supplies that USGS established the Next Generation
Water Observing System (NGWOS) in order to monitor more precisely the flow of water in 10
watersheds across the nation, one of which is the Upper Colorado River Basin. The NGWOS system
integrates data on streamflow, groundwater, evapotranspiration, snowpack, soil moisture, water
quality, and water use. According to the USGS website, the Upper Colorado River Basin “is particularly
critical” due to its many downstream users and long-term drought conditions. It was chosen by
NGWOS for intense monitoring as a result of a milestone in the October 2019 Federal Action Plan for
Improving Forecasts of Water Availability: “Prior to December 31, 2023, NOAA and USGS will pilot
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long-range water predication in 3 watersheds in the Western United States, within the Upper
Colorado, …”

8158-4 Water Supply

1. In The Colorado Basin Climate and Hydrology: State of the Science April 2020 (published by NOAA,
CIRES and the University of Colorado, Boulder) the Executive Summary (page 2) states:
The Colorado River Basin currently faces unprecedented stresses. Persistent dry conditions
since 2000, along with the increasing recognition that warm temperatures are impacting the
hydrology of the basin, have led to great concerns about the long-term reliability of basin water
supplies.

8158-3

On page 7 of the summary:
"…models are complex and the projections they generate are the product of combinations of
many data sources and assumptions. It is critical that stakeholders and the public understand
the uncertainty and how this uncertainty affects projections of risk in order to ensure the
appropriate use of the results for decision making."
I could go on and on. There are scores of scientific papers, studies and reports by government agencies,
universities and others that predict the amount of water available from the Colorado River Basin will
be diminished in years to come. Bottom line, if the pipeline is built for the tremendous cost anticipated
(probably at a higher cost than anticipated), the water from Lake Powell may not be available.
I noticed that the decreasing amount of water flowing in the Virgin River was mentioned in the
DEIS. However, attention to the Colorado River flow seems to have been omitted. All of this should be in an
environmental impact statement that (as I understand it) is required to discuss climate implications.
Sincerely,
Kathy Roos
Ivins, UT
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From:
Sent:
To:
Subject:

Kayla Koeber <Kayla.Koeber@RaymondJames.com>
Saturday, September 5, 2020 5:38 PM
LPP, BOR-sha-PRO
[EXTERNAL] Show Me The Money BOR - comment on LPP

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Submission to BOR re Lake Powell Pipeline 9/5/2020
Show Me The Money
I began my career as a financial planner one month before 9-11 so I’ve had a jaw dropping, front row
view of the booms and busts since. While the ingredients differ, each peak or valley shares one
common piece: as emotional creatures we are sometimes just plain nuts when it comes to
money. Professionally we call it irrational behavior.
Over the years as my knowledge grew my investment beliefs became simpler. These days, anytime I’m
pitched a “can’t miss” business/fund/venture I check in with my 20-years-in-the-making rules to assess
the “ask”. These are:
 Clear and simple beats complicated and murky. Know what you own and why.
 Risk matters more than return. It’s avoiding busts that drives wealth.
 Costs matter. All else equal, lower is always better.
 Debt is a double edged sword. It’s steroids in booms, but poison during busts.
 Beware the experts. Horse sense trumps fancy algorithms any day.
 Hope is not a sound investment principle. Show me the money.
In 2006 the Washington County (Water Conservancy, Commission) and the State of Utah decided you
and I should invest in the Lake Powell Pipeline (LPP). The powers that be just released a big paper on
the project and are asking for comments*. As a good citizen I always want to pitch in but as a prudent
investor I need lots of info before climbing on board. So I started slogging through reams of paper to vet
this “investment” we’re being pitched and found well, a lot of murk and nuttiness. Here’s what I figured
out. Or didn’t.
First, the cost of building the LPP is a rascally, moving target. Estimated at 187 million in 1995 it’s been
all over the map and now rests between 1 to 3 BILLION dollars depending whose stuff you read. To be
fair I focused on an August 2019 report to the Utah Legislature by the Legislative Auditor General of
Utah. A mouthful but hopefully an impartial one. It says 38 million has been spent so far (eek) with a
final price tag somewhere between 1.14 billion and 2.4 billion. Or more. Wow. Lots of zeroes. The
report also THINKS we can afford it (with lots of caveats) but after reading carefully I don’t get
how. Now they have my attention.
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Next - how to finance all the zeroes? Best I can figure Washington County is passing the buck to the
State of Utah who will float a bond (= borrow the money) in the billions to build it. States do that all the
time but there’s a limit to how much you can float and stay upright. So more pipeline devoted dollars
mean less for critical areas like education, healthcare, infrastructure. This stuff is always a trade off but
during a pandemic induced recession where so many are hurting maybe it’s foolish to get tapped
out? And shouldn’t I should have a say about what matters most here?

8159-2
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Then there’s how the heck the State gets repaid. Looks like it’s just us – little ol’ Washington County –
paying Utah via LPP water usage fees. Here’s where it gets really murky. The Auditor General report
had to make guesses as it’s a long, long estimated payback – 50 years to 79 years. It assumes a 3%
interest rate which is 60 million per year if it costs 2 billion to build the pipeline. The crazy part is while
it’s clear we are contractually obligated to pay for the LPP water the latest reports differ on who pays
the interest – us or the State. Nor is it clear to me who pays for infrastructure maintenance and
repair. Huh? That’s millions a year more but not yet settled? What if it’s us?
Finally where will Washington County find the money we’re on the hook for? Here’s where murky turns
wishful as I see it. Washington County is predicting (hoping?) we can stay afloat by 1) increasing impact
fees for building, 2) increasing water rates, and 3) increasing property taxes. Ulp. That means you and I
will foot this bill and it’s a steep one even using optimistic population growth numbers. In the 1,975
pages plus (egad) just released the money part is all about ATP = Ability To Pay. The real issue is do we
WANT to? There are pages and pages of mind boggling analysis on the original four counties yet aren’t
we the only ones left willing to risk it? And an itty bitty addendum submitted by the hired gun who
naturally wants to see the deal go through. His position is not to worry, easy peasy, that group of
University economists shouting “danger!” used flawed assumptions. Let me get this straight… my
flawed assumptions trump yours on a billion dollar plus IOU we’ll be paying on for maybe 79 years? Not
knowing exactly how much it’s going to cost you and me is like taking a horrid payday loan with no idea
how you’ll pay it off. This is textbook irrational behavior!

8159-5 Opinion - Opposed to Proposed Lake Powell Pipeline
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Let me be clear. I am not taking a position for or against the pipeline here. Why? Because before I take
a stance I need to know one key thing: CAN WE AFFORD IT? If we can’t, the pro or con argument is a
moot point – we have to go back to the drawing board or risk our solvency and futures. The problem is
even with my 20 years in the financial industry and pages of reading I don’t know the answer. So far
though, it’s not looking good.
Back to my rules: This investment pitch is not clear, nor simple, is terribly costly, appears terribly risky
and involves you and me taking on giant debt at a time when a pandemic induced recession that might
linger for longer is signaling CAUTION. Did we not learn anything from 2008? Worse, the “experts”
insist we follow them blindly, without a vote = investing by Braille. Isn’t that also taxation without
representation and horribly un-American? And finally all the fancy modeling they throw at this thing
doesn’t trump my bottom line conclusion which is this project, as it stands now, just doesn’t make any
horse sense. Alarm bells are ringing.
Bottom line? Want me on board? Then explain to me CLEARLY how we swing it vs. making me search
through volumes of murk. Prove how we pay for it without hocking our futures to the hilt. Guarantee
it. Cap my dollars toward it. Make it make sense. If it’s truly viable and sensible I’ll jump … but you
first.
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From:
Sent:
To:
Subject:

Kathryn Albury <kfa44@yahoo.com>
Monday, September 7, 2020 1:54 PM
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[EXTERNAL] Comment--LPP Draft EIS
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8160-3 Native American Concerns

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear people of the Bureau of Reclamation:
My family has been watching the level of Lake Powell for years. Year after year
we journey to Lake Powell to enjoy vacations boating on the lake, climbing the
rocks, and hiking the many trails around it. Every year, in anticipation of our trip,
family discussions revolve around the level of the lake—it is higher/lower than last
year? What was the snowfall in the watershed? The ‘full’ line is clearly marked
on the rocks, reached , I understand, in the 80’s—sadly once it fell from this level,
it has never reached ‘full’ again. While the level has varied a lot, clearly the
general trend is down.
This variation reflects the changes in the water available in the Colorado
River. Due to the effects of climate change, the water in the Colorado River
watershed has been decreasing and is expected to continue to do to. The water
allocated to various jurisdictions is only a dream. The Colorado River cannot be
expected to meet rights already established in agreements reached during an
extended period of high water, before even considering removing more water for
St. George.
So who has rights to the declining water? Of critical importance are the water
rights belonging to the Northern Ute Tribe. As a sovereign entity, these tribal
rights must be honored by the United States represented here by the Bureau of
Reclamation.
Kathryn F Albury
1411 S Utah St. # 17
Salt Lake City UT 84104
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From:
Sent:
To:
Subject:

Kent Fawcett <kkfawcett@gmail.com>
Sunday, September 6, 2020 5:07 PM
LPP, BOR-sha-PRO
[EXTERNAL] Thoughts on Pipeline Project
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To whom this may concern,
My name is Kristen Fawcett and I reside in Washington county and have done so for the past 30
years. My town has grown substantially from a no stoplight town to a booming thoroughfare to
Zion. As I have watched the information about the proposed pipeline pass my monitor I have
watched and have voted for those I feel would best represent my thoughts. As I voted I
contemplated what one vote might do. I am now writing and I have these same feelings pass
through me. What can one letter do?
From the beginning I have opposed the pipeline for more than one reason. As I am now a
resident of Washington county, I was once a resident to my original hometown downstream. I
grew up on the Colorado River where the fields of alfalfa, cantaloupe, watermelon, tomatoes,
cotton and many other crops are watered by the Colorado river.
I understand that Utah has a right to use a percentage of water as we are in states that the river
passes through. At what cost to the neighboring states? If we were working the land and giving
back through agriculture then I feel that this should be a discussion to be entertained. Distance
from the river and cost to bring water to a populated area just for the mere fact that we are the
fastest growing area in Utah should not be the reasons this pipeline is considered.
Yes, I do know that the Pioneers dug a canal to bring water to Hurricane, that if they did not,
Hurricane would not be what it is today. Yes, I do have children. Yes, I would love for them to
live nearby if possible but, I also want my children to understand that we need to be prudent and
wise stewards of the resources we have been given.
I would like it to be known that I did write and defend my beliefs. My one letter may not change
one decision that is being made but I need those in a position of authority to know that they need
to have a legacy. This legacy may take courage to be the "one".
Sincerely,
Kristen Fawcett
Hurricane, UT
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From:
Sent:
To:
Subject:

Kris Knoll <kmk@usfamily.net>
Friday, September 4, 2020 5:48 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
The U.S. Bureau of Reclamation has documented that there is more water allocated from the Colorado
River than the river delivers annually, even without considering the effects of future climate change.
Releases from Lake Powell and Lake Mead continue to exceed inflows, and the over-allocation and
overuse have created a functional deficit that is draining the reservoirs. Due to climate change, scientists
predict that there will be even less water in the future to fill the reservoirs. Permitting additional
allocations is a waste of money and resources, neither of which exist in excess! Please stop additional
water “thefts” that will cost millions the water they already depend on and put further financial burdens
on people already struggling.
Thank you,
Kristine Knoll
North Las Vegas NV
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From:
Sent:
To:
Subject:

Dorothy Chao <kyplantmama@gmail.com>
Tuesday, September 8, 2020 9:20 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline draft
Environmental Impact statement

8163-2 Water Resources
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I am concerned that water rights have not been seriously considered in this
project. As a resident of Tucson, AZ, we have seen an unusually dry monsoon
season, contributing to an increase in down river demand. It appears to me that
the water in the Colorado River is already over allocated. As we move forward,
residents in the desert southwest (like my family and the families in St George)
need to address this problem using conservation methods -- xerophytic yards and
rain water collection -- instead of trying to pretend that we don't live in a desert.
I understand that Lake Powell and Lake Mead are currently at 50% (or less)
capacity. In a River Trip down the Colorado through the Grand Canyon last year,
we saw the effects of this dramatically as we approached the takeout in Lake
Meade. The current takeout site is way below the original one that was built when
the dam was built. Additional removal of water from the river above that point is
going to cause lawsuits when the reservoir levels continue to drop. Those with
prior rights will most likely "pull the plug" on the pipeline, leaving it high and dry
and the people of Utah footing the bill.
Thank you for considering my concerns,
Dorothy T. Chao
Tucson, AZ
kyplantmama@gmail.com

--
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Do not be daunted by the enormity of the world's grief. Do justly, now. Love mercy, now. Walk
humbly, now. You are not obligated to complete the work. But neither are you free to abandon
it.
-- from the Talmud
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From:
Sent:
To:
Subject:

Larry Castle-Fericks <larrycf@msn.com>
Monday, September 7, 2020 11:50 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline DEIS
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I firmly oppose the building of the Lake Powell Pipeline based on three major points. I will
address each in regard to the DEIS. First and foremost, Washington County water use is the
highest per capita in the country. Many communities in the southwest, including SLC where I
grew up, have implemented numerous water conservation measures to meet the anticipated
growth. We changed our toilets to low flow models, xeriscaped parking strips and yards,
learned to water at night and on and on. These first step conservation measures for
Washington County are not included in the DEIS.
Second, the cost of the pipeline will be detrimental to the state budget, which is historically
stretched and with the pandemic, will suffer even greater deficits. Utah students will suffer, low
income residents will be deprived of needed programs, infrastructure upgrades will be further
delayed. Businesses and residents of Washington county will experience large increases in taxes
and impact fees as well as water prices. These issues are not addressed in the DEIS.
Finally, we live in a desert. Climate change will continue to make the West drier. I watched as
Lake Powell filled with Colorado River water as I was growing up. Now I watch the bath tub ring
grow as the runoff decreases and water use sucks the river dry. The river doesn't even make it
to the ocean. The Colorado River is over allocated. The DEIS does not address this most serious
issue. To spend billions of dollars for a pipeline that may not have water to carry reminds me of
the Great Salt Lake pumps Governor Bangerter installed back in the 1980's.
No Lake Powell Pipeline!
Thank you,
Larry Castle-Fericks
8103 Courtyard Loop Apt. #3
Park City, UT 84098
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From:
Sent:
To:
Subject:

linda Brainer <lbrainer60@gmail.com>
Monday, September 7, 2020 3:26 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Study

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I am writing to express my concern with the Lake Powell Pipeline Draft Environmental Impact
Statement. My first concern is that the BOR has failed to honestly explore water conservation
alternatives, and has contrived estimates to show that conservation efforts are not economically
feasible.
Conservation efforts can and do work, and they are economically feasible. I have researched
measures other states have taken in reaction to drought, and increased demand for water due to
continued growth. Following a severe drought in 2011, Texas worked aggressively to reduce
their per capita water usage to 88 GPCD. Compare that to the excessive Washington County per
capita usage of 302 GPCD! The cities of Dallas and Fortworth achieved their GPCD goals by
educating their communities, and investing in infrastructure. The simplest solutions are typically
the best, and Washington County could and should follow the examples of states likeTexas and
Nevada, and implement water conservation efforts before building an expensive and risky
pipeline.
On page 15 of the DEIS the Bureau of Reclamation writes that "The DEIS has prepared in
response to the Proposed (Lake Powell Pipeline) Project and does not attempt to compel
Washington County residents to modify, change or curtail their current culture, lifestyle or social
expectations". This statement assumes that Washington County residents don't want to be
engaged in water conservation efforts, and that as a community we simply lack the will and
creativity to come up with innovative solutions. It is an insult to the creative and tenacious spirit
of the people who live here. I see no evidence of the BOR attempting to work with Washington
County Communities to educate the public, or develop solutions other than the pipeline. This is
unacceptable.
Three years ago I moved to Utah from Michigan. The Great Lakes contain 21% of the world's
fresh water. One would think I moved from an area where residents would use as much water as
they liked, but this was not the case. In dry years there were watering restrictions, water rates
were set to discourage overuse and the public was educated on water saving strategies. Upon
moving to Springdale I embraced the need to adapt to a desert climate. Most of my landscaping
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is drought tolerant, and I use most of my gray water to supplement the plants in my yard during
the dry summer season. I also rely on the "Eye on Water Program" to monitor and understand
my water usage.
I am also very concerned that the Lake Powell Pipeline violates the 1922 Colorado River
Compact. Utah must first obtain the consent of the other six Colorado River States, and the U.S.
Congress before proceeding. Why hasn't this happened? Taxpayers have already spent $36
million for project studies, yet the state may not even have legal rights to the water. The issue of
water rights should be addressed before any further steps are taken.
In closing, there are many concerns with the LPP project. The rejection of water conservation
alternatives, and violation of the Colorado River Compact are both egregious. The project
should not continue until these and other concerns are fairly, and openly addressed.
Sincerely,
Linda Brainer
PO 614
Springdale UT 84767
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From:
Sent:
To:
Subject:

laura folger <lfolger@sbcglobal.net>
Saturday, September 5, 2020 12:05 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.



Dear Bureau of Reclamation:
The scenic beauty of our public lands in Washington and Kane counties is world-renowned
and drives our economies, providing thousands of jobs in hospitality and tourism. Visitors
driving to different National Parks and the Grand Staircase Escalante National Monument
would be adversely affected by the visible scars from building the LPP and the infrastructure
to support it.
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: The LPP will inflict tremendous environmental damage. Federal lands are owned by all
Americans and the BOR should look beyond economics to protect public lands for future
generations





The DEIS is deficient because it doesn’t determine whether the LPP project is financially
feasible for WCWCD.
The BOR doesn’t address the adverse economic effects of paying for the LPP on residents
and businesses.
The BOR doesn’t address the economic impact on residents and businesses, especially lowincome residents in Washington County who are faced with a quadrupling of water rates,
doubling of impact fees, and property taxes going to WCWCD increasing by more than 50
percent.

Respectively
Laura Folger

Sent from my iPhone
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Sent from my iPhone
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From:
Sent:
To:

Subject:
Attachments:

LISA RUTHERFORD <lisar@bajabb.com>
Friday, September 4, 2020 10:06 AM
LPP, BOR-sha-PRO; Baxter, Rick J; Ferris, Dawna E;
PAComments, BOR-sha-UC; Duke, Marlon B; Goff, Laura
(Callie) C; Tibbetts, Gloria A; Bunting, Whitney; Hughes,
Amber L; Favour, Nancy L; Christian, Lorraine M; Boshell,
Brandon E
[EXTERNAL] RUTHERFORD/VAN DAM LPP DEIS public
comments PDF ATTACHMENTS Batch 1
43 CFR § 46.420 - Terms used in an environmental impact
statement. _ CFR _ US Law _ LII _ Legal Information
Institute.pdf; 40yearPlanFlamingGorgeWaterRight2010.pdf;
40 CFR § 1502.15 - Affected environment. _ CFR _ US Law _ LII
_ Legal Information Institute.pdf; 4 common problems
associated with traditional pigging methods, and how to
overcome them.pdf;
03TechnicalAReportScenarioDevelopment Colorado River
Basin Study.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please include the attached pdf documents with RUTHERFORD/VAN DAM LPP DEIS
comments. Our ISP limits the size of our attachments so must send in batches.
Thank you.
Lisa Rutherford and Paul Van Dam
Ivins, Utah
From: "LISA RUTHERFORD" <lisar@bajabb.com>
To: lpp@usbr.gov, "Rick Baxter" <rbaxter@usbr.gov>
Cc: d8ferris@blm.gov, UtahComments@usbr.gov, mduke@usbr.gov, lgoff@blm.gov,
gtibbetts@blm.gov, wbunting@blm.gov, ahughes@blm.gov, nfavour@blm.gov,
lmchrist@blm.gov, bboshell@blm.gov
Sent: Friday, September 4, 2020 7:54:00 AM
Subject: RUTHERFORD/VAN DAM Lake Powell Pipeline DEIS public comments
Mr. Rick Baxter, Project Manager, Bureau of Reclamation and other agency officials,
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Attached are our comments regarding the proposed Lake Powell Pipeline and the Draft
Environmental Impact Statement that describes the potential environmental impacts of the No
Action Alternative and
two action alternatives for the LPP, proposed by the Utah Board of Water Resources (UBWR).
We have included BLM officials in this mailing since BLM has such a key role in this project.
Resources referenced in our comment document footnotes will be sent to you in pdf format, as
required by agencies, following this submittal. We do not mean to overwhelm you with the many
pdfs we will be sending, but since the information is part of our comments and pdfs are what the
agencies require, we must comply.
Thank you for considering our concerns as you complete your review and make decisions
regarding this project that poses many challenges for our state, county, and citizens. And, thank
you for all the work you are doing on issues of importance to this nation. No matter what the
political climate, we believe you will strive to make the best decisions based on the best
available science for the good of our land and other resources.
Sincerely,
Lisa Rutherford and Paul Van Dam
Ivins, Utah

9/3/2020

43 CFR § 46.420 - Terms used in an environmental impact statement. | CFR | US Law | LII / Legal Information Institute

8167

43 CFR § 46.420 - Terms used in an environmental impact statement.
CFR

§ 46.420 Terms used in an environmental impact statement.
The following terms are commonly used to describe concepts or activities in an environmental
impact statement:
(a) Statement of purpose and need. In accordance with 40 CFR 1502.13, the statement of
purpose and need briefly indicates the underlying purpose and need to which the bureau is
responding.
(1) In some instances it may be appropriate for the bureau to describe its “purpose” and its
“need” as distinct aspects. The “need” for the action may be described as the underlying
problem or opportunity to which the agency is responding with the action. The “purpose” may
refer to the goal or objective that the bureau is trying to achieve, and should be stated to the
extent possible, in terms of desired outcomes.
(2) When a bureau is asked to approve an application or permit, the bureau should consider
the needs and goals of the parties involved in the application or permit as well as the public
interest. The needs and goals of the parties involved in the application or permit may be
described as background information. However, this description must not be confused with the
bureau's purpose and need for action. It is the bureau's purpose and need for action that will
determine the range of alternatives and provide a basis for the selection of an alternative in a
decision.
(b) Reasonable alternatives. In addition to the requirements of 40 CFR 1502.14, this term
includes alternatives that are technically and economically practical or feasible and meet the
purpose and need of the proposed action.
(c) Range of alternatives. This term includes all reasonable alternatives, or when there are
potentially a very large number of alternatives then a reasonable number of examples covering
the full spectrum of reasonable alternatives, each of which must be rigorously explored and
objectively evaluated, as well as those other alternatives that are eliminated from detailed study
with a brief discussion of the reasons for eliminating them. 40 CFR 1502.14. The Responsible
Official must not consider alternatives beyond the range of alternatives discussed in the relevant
environmental documents, but may select elements from several alternatives discussed.
Moreover, the Responsible Official must, in fact, consider all the alternatives discussed in an
environmental impact statement. 40 CFR 1505.1 (e).
(d) Preferred alternative. This term refers to the alternative which the bureau believes would
best accomplish the purpose and need of the proposed action while fulfilling its statutory mission
and responsibilities, giving consideration to economic, environmental, technical, and other
factors. It may or may not be the same as the bureau's proposed action, the non-Federal entity's
proposal or the environmentally preferable alternative.
https://www.law.cornell.edu/cfr/text/43/46.420
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40 CFR § 1502.15 - Affected environment.
CFR

§ 1502.15 Affected environment.
The environmental impact statement shall succinctly describe the environment of the area(s) to
be affected or created by the alternatives under consideration. The descriptions shall be no
longer than is necessary to understand the effects of the alternatives. Data and analyses in a
statement shall be commensurate with the importance of the impact, with less important
material summarized, consolidated, or simply referenced. Agencies shall avoid useless bulk in
statements and shall concentrate effort and attention on important issues. Verbose descriptions
of the affected environment are themselves no measure of the adequacy of an environmental
impact statement.
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Technical Report A — Scenario
Development
1.0

Introduction

The Colorado River Basin Water Supply and Demand Study (Study), initiated in January
2010, was conducted by the Bureau of Reclamation’s (Reclamation) Upper Colorado and
Lower Colorado regions, and agencies representing the seven Colorado River Basin States
(Basin States) in collaboration with stakeholders throughout the Colorado River Basin
(Basin). The purpose of the Study is to define current and future imbalances in water supply
and demand in the Basin and the adjacent areas of the Basin States that receive Colorado
River water over the next 50 years (through 2060), and to develop and analyze adaptation
and mitigation strategies to resolve those imbalances. The Study contains for major phases to
accomplish this goal: Water Supply Assessment, Water Demand Assessment, System
Reliability Analysis, and Development and Evaluation of Options and Strategies for
Balancing Supply and Demand.
Spanning parts of the seven states of Arizona, California, Colorado, Nevada, New Mexico,
Utah, and Wyoming, the Colorado River is one of the most critical sources of water in the
western United States. The Colorado River is also a vital resource to the United Mexican
States (Mexico). It is widely known that the Colorado River, based on the inflows observed
over the last century, is over-allocated and supply and demand imbalances are likely to occur
in the future. Up to this point, this imbalance has been managed, and demands have largely
been met as a result of the considerable amount of reservoir storage capacity in the system,
the fact that the Upper Basin States are still developing into their apportionments, and efforts
the Basin States have made to reduce their demand for Colorado River water.
Concerns regarding the reliability of the Colorado River system to meet future needs are even
more apparent today. The Basin States include some of the fastest growing urban and
industrial areas in the United States. At the same time, the effects of climate change and
variability on the Basin water supply has been the focus of many scientific studies which
project a decline in the future yield of the Colorado River. Increasing demand, coupled with
decreasing supplies, will certainly exacerbate imbalances throughout the Basin.
It is against this backdrop that the Study was conducted to establish a common technical
foundation from which important discussions can begin regarding possible strategies to
reduce future supply and demand imbalances. The content of this report is a key component
of that technical foundation and describes the Study’s scenario planning process.
The amount of water available and the progression of demand for water in the Basin (and the
adjacent areas of the Basin States that receive Colorado River water) over the next 50 years
are highly uncertain and dependent upon a number of socioeconomic and other factors. The
potential impacts of future climate variability and climate change further contribute to these
uncertainties. To analyze the future reliability of the Colorado River system, with and
without adaptation and mitigation strategies, projections of water supply and demand were
necessary. These projections needed to be sufficiently broad to capture the plausible ranges
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of uncertainty in future water supply and water demand to ensure that the reliability of the
Colorado River system was adequately analyzed.
A scenario planning process was used to guide the development of scenarios that provided a
broad range of projections of future water supply and demand. The process involved the
identification of the key forces that will likely drive future water supply and water demand,
ranking of the driving forces as to their relative importance and uncertainty, and use of the
highly uncertain and highly important driving forces to identify various themes and storylines
(narrative descriptions of scenarios) that describe how water supply and water demand may
evolve in the future. Quantification of the storylines resulted in water supply and water
demand scenarios that were used to assess future system reliability and assess the
performance of options and strategies.
This report provides background on scenario planning and describes the scenario
development approach used in the Study to develop the water supply and demand scenarios.
Initially published in June 2011 under Interim Report No. 1, this report replaces the earlier
publication. Four water supply scenarios and six water demand scenarios were identified and
quantified. Details regarding the quantification and analysis of the water supply and water
demand scenarios are presented in the respective technical reports (Technical Report B –
Water Supply Assessment, and Technical Report C – Water Demand Assessment).

2.0

Incorporating Uncertainty in Water Resources
Planning

Management of water resources, and particularly those of the Colorado River, is a complex
interplay between natural and human systems, driven by forces such as climatic,
demographic, economic, social, institutional, political, and technological factors. The precise
trajectory of this interplay over time, and the resulting state of the physical system over time,
are uncertain and cannot be represented by a single view of the future. In light of this broad
uncertainty, scenario planning can be used to consider and portray the broad range of
plausible futures in a manageable number of scenarios. Scenario approaches have been
widely applied in water planning and management, from global to regional scales, although
specific methodologies have varied considerably (Alcamo and Gallopin, 2003; Mara and
Thomure, 2009; Water Utility Climate Alliance, 2010).
Scenarios are alternative views of how the future might unfold. Scenarios are not predictions
or forecasts of the future. Rather, a set of well-constructed scenarios represents a range of
plausible futures that assists in the assessment of future risks and the development of
mitigation and adaptation options and strategies. Figure A-1 shows this concept. At present,
there is an understanding of the current state of the Colorado River system. For the future, a
range of plausible futures, represented by the funnel, can be identified. The suite of scenarios
used in the planning effort should be sufficiently broad to span the plausible range.
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FIGURE A-1

Conceptual Representation of the Uncertain Future of a System, also known as “The Scenario Funnel”
(adapted from Timpe and Scheepers, 2003)

3.0

Overview of Scenario Planning Process

Figure A-2 presents the general steps involved in the scenario planning process as applied to
a water resources planning study, from the initial point of framing the focal question(s) being
addressed by the study, through the development and analysis of options and strategies to
improve system performance.
The shaded area within figure A-2 encapsulates the steps that are typically part of the
development of scenarios, and are the focus of this report.
Input from a broad sampling of stakeholders, experts, and others interested in the
management of the system was crucial throughout the development of scenarios. This input
ensured that the resulting scenarios were representative of the plausible range of futures in
the view of those who best know the system.
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FIGURE A-2

Analysis & Strategy
Development

General Steps Involved in the Scenario Planning Process

The five steps shown in figure A-2 for typical scenario development are described below.
3.1
Frame the Question
The scenario planning process begins with a clear understanding of the purpose and
objectives of the planning study. Defining the focal question of the study is crucial to the
development of scenarios and options and strategies. The focal question (or questions) is the
key question or issue that the study wishes to address, and provides the framework for the
consideration of the key forces that influence future uncertainty.
3.2
Identify and Rank Driving Forces
Driving forces are the factors that will likely have the greatest influence on the future state of
the system and thereby the performance of the system over time. Although the driving forces
that have been considered in water management studies have varied, driving forces within the
following categories have generally been considered:
x
x

Natural Systems
Demographic
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x
x
x
x

Economic
Technological
Social
Governance

Not all driving forces influence the system to the same degree or contribute the same level of
uncertainty. In the development of scenarios, it is useful to rank each driving force based on
its relative importance to the focal questions of the study and the relative degree of
uncertainty of that driving force over time.
3.3
Prioritize and Select Critical Uncertainties
Critical uncertainties are the key driving forces that are identified as both highly uncertain
and highly important. Stakeholder and other expert input is crucial for identifying these
critical uncertainties to gauge the relative “importance” and “uncertainty” of each of the
driving forces. This input can be gathered in various ways, such as holding workshops,
conducting surveys, or using other outreach methods. The critical uncertainties can be
identified from the expert input and other outreach, and a number of critical uncertainties are
selected to form the basis for storyline development.
3.4
Develop Storylines
A storyline is the narrative description of a scenario, based on the critical uncertainties; the
storyline provides the “plot” of the scenario. Development of storylines is a qualitative
process, requiring the involvement of subject matter experts who have the best understanding
of the system and of the critical uncertainties.
The process of developing the storylines requires identifying parameters that describe each
critical uncertainty, characterizing the evolution of those parameters over time, and
combining the characteristics of various parameters into descriptions of plausible futures.
Parameters are the variables that describe the behavior of a critical uncertainty. For example,
for the critical uncertainty Changes in Population and Distribution, the parameters include
“population” and “population distribution.” Once the parameters have been identified, the
plausible range of each parameter over time is described.
Figure A-3 shows a hypothetical high-, low-, and medium-growth curve for the key
parameter, “population” on the left, and a similar hypothetical plot for the parameter,
“municipal and industrial water use efficiency” parameter on the right. For each parameter,
the curves represent qualitative characteristics describing plausible future trajectories. The
two parameters in figure A-3 are descriptors of two separate critical uncertainties identified
in the Study, Changes in Population Growth and Distribution and Changes in Municipal and
Industrial Water Use Efficiency, respectively.
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FIGURE A-3

Example of the Qualitative Characterization of Critical Uncertainties

Municipal and
Industrial
Water Use

In the development of the storylines, the critical uncertainties and associated parameter
characteristics are combined based on logical, coherent descriptions of how the future may
unfold. For example, high population growth may be envisioned with modest or large
increases in water use efficiency as part of a particular storyline. As a result of this process,
the storyline and its logic should be understandable to a broad range of stakeholders.
Furthermore, an understanding of the combination of parameter characteristics in a given
storyline assists in the subsequent step of quantifying the scenario.
3.5
Develop Quantitative Scenarios
Scenarios are the result of quantifying the parameter characteristics that are described in the
storylines. As is the case with other steps in the scenario development process, stakeholder
and other expert input is important to ensure that the resulting scenario depicts the
appropriate range of each parameter as described in the storyline.
For example, in the case of population growth, there may be differing views as to what
constitutes high, medium, and low growth. Dialogue is necessary to ensure a common
understanding of the storyline’s meaning and its subsequent quantification.
In some cases, scenarios make use of quantitative information previously developed to
address uncertainties. In these cases, the existing information is reviewed and checked for
consistency with the assumptions and storyline process.
Well-understood and well-documented scenarios are critical to implementing the process
depicted in figure A-2.

4.0 Implementation of Scenario Development Process
The general steps involved in scenario planning are shown in figure A-2, and they provided
the framework for the approach implemented in the Study. To specifically address the needs
of the Study, this approach was customized and is shown in figure A-4. This section
describes the specific steps undertaken in the Study.
A collaborative process that engaged stakeholders was essential to the successful
development of scenarios. For the Study, representatives of numerous organizations
participated, including the Bureau of Reclamation (Reclamation), the Basin States, U.S. Fish
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and Wildlife Service, National Park Service, Bureau of Land Management, Western Area
Power Administration, federally recognized tribes (tribes), conservation organizations, water
delivery contractors, contractors for the purchase of federal power, and others interested in
the Basin. This collaboration was accomplished through a variety of means, including
workshops, surveys, and participation in sub-teams.
FIGURE A-4

Scenario Development Process Used in the Study
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4.1
Frame the Question
The purpose and objectives defined in the Plan of Study (see Study Report, Appendix 1 –
Plan of Study) were used to frame the focal questions that the Study addressed. These
questions are:
1. What is the future reliability of the Colorado River system to meet the needs of Basin
resources through 2060?
2. What are the options and strategies to mitigate future risks to these resources?
The first question requires an understanding of the underlying components of future
reliability: water supply and water demand. Specifically, what factors determine the future
availability of water and what factors that determine the future demand for water? The
scenario development process addressed these questions and resulted in scenarios of the
future that define a range of plausible water supply and water demand outcomes.
The second question relates to water management responses to mitigate and adapt to the
potential impacts to Basin resources under scenarios of the future, and was the focus of the
analysis and strategy development phases of the Study.
4.2
Identify Driving Forces
An initial list of 14 specific driving forces relevant to understanding potential future
conditions was developed using the general categories previously described, based on
experience managing the Colorado River system. Stakeholder teleconferences were
conducted to seek input to refine and add to the initial list of driving forces. The stakeholder
outreach was conducted by the Water Supply, Water Demand, and System Reliability
Metrics Sub-Teams, and included members from water management entities, federal resource
management agencies (fishery, recreation, energy, and land management), tribes, and
conservation organizations. The input from these stakeholders expanded the initial list of
driving forces from 14 to 18 and resulted in greater clarity in the definition of some driving
forces. Table A-1 lists the driving forces. The numbers were assigned for identification
purposes only and do not imply priority.
TABLE A-1

List of Driving Forces Influencing Future Colorado River System Reliability
No.

Driving Force

1

Changes in streamflow variability and trends

2

Changes in climate variability and trends (e.g., temperature, precipitation, etc.)

3

Changes in watershed conditions (e.g., diseases, species transitions, etc.)

4

Changes in population and distribution

5

Changes in agricultural land use (e.g., irrigated agricultural areas, crop mixes, etc.)

6

Changes in urban land use (e.g., conversion, density, urbanization, etc.)

7

Changes in public land use (e.g., forest practices, grazing, wilderness areas, etc.)

8

Changes in agricultural water use efficiency

9

Changes in municipal and industrial water use efficiency
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TABLE A-1

List of Driving Forces Influencing Future Colorado River System Reliability
No.
10

Driving Force
Changes in institutional and regulatory conditions (e.g., laws, regulations, etc.)

11

Changes to organization or management structures (e.g., state, federal, bi-national institutions)

12

Changes in water needs for energy generation (e.g., solar, oil shale, thermal, nuclear, etc.)

13

Changes in flow-dependent ecosystem needs for Endangered Species Act (ESA)-listed species

14

Changes in other flow-dependent ecosystem needs

15

Changes in social values affecting water use

16

Changes in cost of energy affecting water availability and use

17

Changes in water availability due to tribal water use and settlement of tribal water rights claims

18

Changes in water quality including physical, biological, and chemical processes

4.3
Rank Driving Forces
Stakeholder and other expert input regarding the critical uncertainties was collected by
conducting a survey (see appendix A1). The survey listed the 18 driving forces (table A-1)
and asked the respondents to independently rate (using a scale of 1 through 5, with 5 being
the highest) the relative importance and relative uncertainty associated with each driving
force. Specifically, the respondents were asked to provide ratings based on the following two
characteristics:
x

Importance (1 through 5): Rate the relative importance of the driving forces to the
reliability of the Colorado River system to meet the needs of Basin resources through
2060

x

Uncertainty (1 through 5): Rate the relative uncertainty of the driving forces in the
Colorado River Basin through 2060

The respondents were encouraged to provide comments related to each response to aid in
understanding the context of high or low responses. In addition, guidance was provided to the
respondents relating to the first focal question and to the Study period (through 2060),
consideration of current and evolving trends, and external versus internal factors.
The survey was sent to all who participated in the driving forces list review and refinement.
Some entities sought further input from their respective technical staffs and/or stakeholders.
Respondents could respond to the survey anonymously, if desired, but their respective
affiliation category was entered into a database. A total of 51 survey responses were
received, with the affiliation category distribution as shown in table A-2. Water management
entities comprised more than half of the responses, and conservation organizations, fishery
management entities, and recreation entities represented approximately one-third of the
responses.
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TABLE A-2

Summary of Respondent Affiliation Category for the Driving Force Uncertainty Survey
Respondent Category

No. of Responses Received

Water Management Entities (including Reclamation)

28

Conservation Organizations

9

Fishery Management Entities

3

Federally Recognized Tribes and Communities

3

Water Resources Contractors

3

Recreation Management Entities

2

Energy Management Entities

2

Land Management Entity

1

Total

51

The individual survey responses were compiled into a database, and the mean and standard
deviation were computed for each driving force, as shown in table A-3. Driving forces that
had the highest mean responses were classified as highly important and highly uncertain. The
driving forces, “changes in streamflow variability and trends” (No. 1) and “changes in
climate variability and trends” (No. 2), consistently ranked high in both importance and
uncertainty. Similarly, “changes in population and distribution” (No. 4), consistently ranked
high in importance. Although the sample size was relatively small for evaluating statistics,
the standard deviation provided a measure of the differences in responses among the
respondents. “Changes in streamflow variability and trends” (No. 1) was considered
important by most respondents, as represented by a small standard deviation, whereas
“changes in institutional and regulatory conditions” (No. 10) and “changes to organization or
management Structures” (No. 11) had a wide range of responses in both importance and
uncertainty.
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TABLE A-3

Summary of Responses for the Driving Forces Survey1
Importance
No.

Driving Force

Uncertainty

Mean

Std
Dev

Mean

Std
Dev

1

Changes in streamflow variability and trends

4.80

0.53

4.00

1.12

2

Changes in climate variability and trends (e.g., temperature,
precipitation, etc.)

4.43

0.94

4.24

1.01

3

Changes in watershed conditions (e.g., diseases, species transitions,
etc.)

2.46

1.10

3.27

0.88

4

Changes in population and distribution

3.84

0.96

2.92

1.08

5

Changes in agricultural land use (e.g., irrigated agricultural areas,
crop mixes, etc.)

3.71

1.17

2.73

1.00

6

Changes in urban land use (e.g., conversion, density, urbanization,
etc.)

2.65

0.96

2.38

1.02

7

Changes in public land use (e.g., forest practices, grazing, wilderness
areas, etc.)

2.11

0.94

2.65

0.99

8

Changes in agricultural water use efficiency

3.49

1.19

2.51

0.87

9

Changes in municipal and industrial water use efficiency

3.31

1.12

2.39

0.84

10

Changes in institutional and regulatory conditions (e.g., laws,
regulations, etc.)

3.54

1.24

3.54

1.25

11

Changes to organization or management structures (e.g., state,
federal, bi-national institutions)

2.52

1.25

2.69

1.22

12

Changes in water needs for energy generation (e.g., solar, oil shale,
thermal, nuclear, etc.)

3.62

1.11

3.53

1.08

13

Changes in flow-dependent ecosystem needs ESA-listed species

3.55

1.00

3.39

1.11

14

Changes in other flow-dependent ecosystem needs

3.06

1.13

3.17

1.19

15

Changes in social values affecting water use

3.23

1.22

3.22

1.23

16

Changes in cost of energy affecting water availability and use

2.92

1.16

2.64

1.22

17

Changes in water availability due to tribal water use and settlement of
tribal water rights claims

2.95

1.18

2.91

1.05

18

Changes in water quality, including physical, biological, and chemical
processes

2.76

1.25

2.89

1.27

1

Respondent survey rating scale of 1 to 5, with 5 being the highest.
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The results of the survey are also displayed in figure A-5. In this figure, the numbers are the
driving forces listed in table A-1 and the plotting position is determined by the relative
importance and relative uncertainty based on the mean of all survey responses. Driving
forces that plotted to the upper right were believed to be highly important and highly
uncertain, and those that plotted to the lower left were perceived by the respondents to be of
lesser importance and lower uncertainty. The driving forces that plotted to the lower right
were perceived to be of high importance, but had less uncertainty.
FIGURE A-5

Plot of Mean Results from Driving Forces Survey

Driving Forces Survey Results
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(18 Driving Forces based on Expected Future Importance and Uncertainty)
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Because of the differences in the number of respondents among groups, results based on
particular respondent groups were evaluated. Figure A-6 represents the results from water
management entity respondents (top) and the results from the conservation organizations and
fishery management entities (bottom). In this figure, the hollow circles represent the ranking
based on all responses, and the shaded circles represent the responses from the particular
respondent group.
While the sample sizes were small when partitioning in this fashion, there was a strong
commonality of the results among these groups. For example, both respondent groups rated
the streamflow variability (No. 1) and climate change (No. 2) driving forces as the highest,
despite differences in absolute scores. Similarly, water needs for energy generation (No. 12)
and flow-dependent needs for ESA-listed species (No. 13) were rated highly important and
highly uncertain by both groups.
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FIGURE A-6

Plot of Mean Results from Driving Forces Survey Water Management Respondents (top, 31 respondents), and
Environmental Organizations and Fishery Management Agencies (bottom, 12 respondents)
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Driving Forces Survey Results
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4.4
Identify Critical Uncertainties
Consideration of the relative rankings based on the survey responses led to identification of
the critical uncertainties, as shown in the oval in figure A-7. The driving forces that were
obviously located in the upper right in the figure were selected as critical uncertainties. For
the driving forces near the middle of the graph, judgment and expertise were used to decide
whether they should be considered as critical uncertainties.
The initial list of critical uncertainties was checked to see if the results would have been
different based on responses of individual respondent groups. Although there were some
differences in terms of the relative magnitude of the ratings, it was concluded that the driving
forces representing the critical uncertainties would not be different based on subsets of the
survey responses. In general, the decision was made to be more inclusive, and the oval was
expanded to include several of the driving forces in the middle range.
FIGURE A-7

Plot of Mean Results from Driving Forces Survey and Selected Critical Uncertainties
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4.5
Associate Critical Uncertainties with Water Supply and Water Demand
Water supply and water demand are the key factors affecting the future reliability of the
Colorado River system. Although critical uncertainties may affect both supply and demand,
each critical uncertainty was associated with the factor thought to be most affected. For
critical uncertainties that have significant impact to both supply and demand, adjustments to
parameters affecting both water supply and water demand were made.
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The critical uncertainties were first grouped by the broader categories of driving forces. Then
each driving force category was aligned with either water supply or water demand,
depending on its anticipated area of greatest influence. The resulting association of critical
uncertainties is shown in table A-4. The alignment of driving forces into water supply or
water demand was performed to provide focus to the evaluation of the driving force, but the
subsequent quantification of scenarios considered important linkages across water supply and
water demand. For example, although changes in climate variability and trends will affect
water demand (primarily through increased evapotranspiration due to increase in
temperature), the potential influence is considered greater on water supply. For scenarios that
explicitly included climate change, the associated demands were adjusted based on
temperature-related effects on evapotranspiration (see Technical Report C – Water Demand
Assessment).
TABLE A-4

Association of Critical Uncertainties with Key Factors in System Reliability

Key Basin Study Driving Forces Identified in Survey
Changes in streamflow variability and trends [No. 1]
Changes in climate variability and trends (e.g., temperature,
precipitation, etc.) [No. 2]
Changes in population and distribution [No. 4]
Changes in agricultural land use (e.g., irrigated agricultural
areas, crop mixes, etc.) [No. 5]
Changes in agricultural water use efficiency [No. 8]
Changes in municipal and industrial water use efficiency [No. 9]

General Driving
Force Category

Key Factor In
System Reliability
Most Affected

Natural Systems
(Hydroclimate)

Water Supply

Demographics
and Land Use

Water Demand

Technology and
Economics

Water Demand

Social and
Governance

Water Demand

Changes in water needs for energy generation (e.g., solar, oil
shale, thermal, nuclear, etc.) [No. 12]
Changes in institutional and regulatory conditions (e.g., laws,
regulations, etc.) [No. 10]
Changes in flow-dependent ecosystem needs for ESA-listed
species [No. 13]
Changes in other flow-dependent ecosystem needs [No. 14]
Changes in social values affecting water use [No. 15]
Changes in water availability due to tribal water use and
settlement of tribal water rights claims [No. 17]

4.6
Develop Water Supply and Water Demand Scenarios
After determining the associations of the critical uncertainties to the key factors of water
supply and demand, additional stakeholder and subject matter expertise was sought to
complete the scenario development process through the Water Supply and Water Demand
Sub-Teams. Each sub-team had different requirements and therefore followed different steps,
as shown in figure A-4. These steps are discussed in Technical Report B – Water Supply
Assessment and Technical Report C – Water Demand Assessment, respectively.
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The following scenarios were considered in the Study:
Water Supply Scenarios

Water Demand Scenarios

x
x
x
x

x
x
x
x

Observed Resampled
Paleo Resampled
Paleo Conditioned
Downscaled General Circulation
Model (GCM) Projected

Current Projected (A)
Slow Growth (B)
Rapid Growth (C1 and C2)
Enhanced Environment (D1 and D2)

The themes associated with each scenario are described below.
The water supply scenarios were focused around the key driving forces in the “natural
systems” category. These driving forces relate primarily to streamflow variability and trends,
and climate variability and trends. Reclamation has conducted research and development
relating to the uncertainty of future hydrologic conditions, and these previous efforts were
incorporated to the extent possible. The water supply scenarios used significant information
from the observed record of streamflow, reconstructions of streamflow from tree-ring
records, and projections of future hydroclimate conditions using downscaled global climate
model results. The themes associated with the water supply scenarios are:
x

Observed Record Trends and Variability (Observed Resampled): Future hydrologic
trends and variability are similar to the past approximately 100 years.

x

Paleo Record Trends and Variability (Paleo Resampled): Future hydrologic trends
and variability are represented by reconstructions of streamflow for a much longer period
in the past (nearly 1,250 years) that show expanded variability.

x

Observed Record Trends and Increased Variability (Paleo Conditioned): Future
hydrologic trends and variability are represented by a blend of the wet-dry states of the
longer paleo-reconstructed period (nearly 1,250 years), but magnitudes are more similar
to the observed period (about 100 years).

x

Downscaled GCM Projected Trends and Variability (Downscaled GCM Projected):
Future climate will continue to warm, with regional precipitation and temperature trends
represented through an ensemble of future downscaled GCM projections and simulated
hydrology.

The assumptions, methods, and results for each of these water supply scenarios are discussed
in detail in Technical Report B – Water Supply Assessment.
The water demand scenarios were focused on the driving forces related to the general driving
force categories, of “demographics and land use,” “technology and economics,” and “social
and governance.” The Water Demand Sub-Team identified the parameters that most
significantly influence each critical uncertainty within the demand-focused categories. The
range of parameter characteristics and the logical combinations of those characteristics were
explored by the Water Demand Sub-Team, resulting in the following themes:
x

Current Projected (A): Growth, development patterns, and institutions continue along
recent trends
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x

Slow Growth (B): Slow growth with emphasis on economic efficiency

x

Rapid Growth (C1 and C2): Economic resurgence (population and energy) and current
preferences toward human and environmental values

x

Enhanced Environment (D1 and D2): Expanded environmental awareness and
stewardship with growing economy

The assumptions, methods, and storylines for each of the water demand scenarios are
discussed in detail in Technical Report C – Water Demand Assessment.

5.0

Conclusions

To assess the future reliability of the Colorado River system, the water supply and water
demand scenarios were combined to yield scenarios for both supply and demand, as depicted
in figure A-8 and described in detail in Technical Report A – Water Supply Assessment and
Technical Report B – Water Demand Assessment. Each water supply scenario, relating
primarily to the driving forces of streamflow and climate variability and trends, was
combined with each water demand scenario, relating to “demographics and land use,”
“technology and economics,” and “social and governance” driving forces to capture a morecomplete description of the range of future uncertainty influencing the Colorado River
system. All combinations of water supply and water demand scenarios were used to assess
system reliability for a sufficiently broad range of plausible futures.
FIGURE A-8

Illustration of Combined Water Supply and Water Demand Scenarios
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Disclaimer
The Colorado River Basin Water Supply and Demand Study (Study) is funded jointly by the
Bureau of Reclamation (Reclamation) and the seven Colorado River Basin States (Basin States).
The purpose of the Study is to analyze water supply and demand imbalances throughout the
Colorado River Basin and those adjacent areas of the Basin States that receive Colorado River
water through 2060; and develop, assess, and evaluate options and strategies to address the current
and projected imbalances.
Reclamation and the Basin States intend that the Study will promote and facilitate cooperation and
communication throughout the Basin regarding the reliability of the system to continue to meet
Basin needs and the strategies that may be considered to ensure that reliability. Reclamation and the
Basin States recognize the Study was constrained by funding, timing, and technological and other
limitations, and in some cases presented specific policy questions and issues, particularly related to
modeling and interpretation of the provisions of the Law of the River during the course of the
Study. In such cases, Reclamation and the Basin States developed and incorporated assumptions to
further complete the Study. Where possible, a range of assumptions was typically used to identify
the sensitivity of the results to those assumptions.
Nothing in the Study, however, is intended for use against any Basin State, any federally
recognized tribe, the federal government or the Upper Colorado River Commission in
administrative, judicial or other proceedings to evidence legal interpretations of the Law of the
River. As such, assumptions contained in the Study or any reports generated during the Study do
not, and shall not, represent a legal position or interpretation by the Basin States, any federally
recognized tribe, federal government or Upper Colorado River Commission as it relates to the Law
of the River. Furthermore, nothing in the Study is intended to, nor shall the Study be construed so
as to, interpret, diminish or modify the rights of any Basin State, any federally recognized tribe, the
federal government, or the Upper Colorado River Commission under federal or state law or
administrative rule, regulation or guideline, including without limitation the Colorado River
Compact (45 Stat. 1057), the Upper Colorado River Basin Compact (63 Stat. 31), the Utilization of
Waters of the Colorado and Tijuana Rivers and of the Rio Grande, Treaty Between the United
States of America and Mexico (Treaty Series 994, 59 Stat. 1219), the United States/Mexico
agreement in Minute No. 242 of August 30, 1973 (Treaty Series 7708; 24 UST 1968), or Minute
No. 314 of November 26, 2008, or Minute No. 318 of December 17, 2010, or Minute No. 319 of
November 20, 2012, the Consolidated Decree entered by the Supreme Court of the United States in
Arizona v. California (547 U.S 150 (2006)), the Boulder Canyon Project Act (45 Stat. 1057), the
Boulder Canyon Project Adjustment Act (54 Stat. 774; 43 U.S.C. 618a), the Colorado River
Storage Project Act of 1956 (70 Stat. 105; 43 U.S.C. 620), the Colorado River Basin Project Act of
1968 (82 Stat. 885; 43 U.S.C. 1501), the Colorado River Basin Salinity Control Act (88 Stat. 266;
43 U.S.C. 1951) as amended, the Hoover Power Plant Act of 1984 (98 Stat. 1333), the Colorado
River Floodway Protection Act (100 Stat. 1129; 43 U.S.C. 1600), the Grand Canyon Protection Act
of 1992 (Title XVIII of Public Law 102-575, 106 Stat. 4669), or the Hoover Power Allocation Act
of 2011 (Public Law 112-72). In addition, nothing in the Study is intended to, nor shall the Study
be construed so as to, interpret, diminish or modify the rights of any federally recognized tribe,
pursuant to federal court decrees, state court decrees, treaties, agreements, executive orders and
federal trust responsibility. Reclamation and the Basin States continue to recognize the entitlement
and right of each State and any federally recognized tribe under existing law, to use and develop the
water of the Colorado River system.
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Appendix A1 — Driving Forces Survey
1.0 Instructions/Guidance for Completing the
Colorado River Basin Water Supply and
Demand Study Driving Forces Survey
1.1

Survey Objectives

The Plan of Study, provided in Driving forces represent the key factors that affect the
reliability of the Colorado River system over time. The attached survey is intended to receive
input from representatives of water agencies, other federal and state agencies, Native
American Tribes and communities, other stakeholders, and other experts on the relative
importance and uncertainty of each of the driving forces over the next 50 years. The overall
objective of the survey is to identify the critical uncertainties that will form the basis of
storylines and scenarios for the Colorado River Basin Water Supply and Demand Study
(Study). Critical uncertainties are key driving forces that are both highly important and
highly uncertain.
The purpose and objectives for the Study can be expressed in two fundamental questions:
1. What is the future reliability of the Colorado River system to meet the needs of Basin
resources through 2060?
2. What are the options and strategies to mitigate future risks to these resources?
The first question relates directly to incorporating uncertainty and is the focus of the scenario
development process. This survey is an important element in that process. The second
question relates to management responses to the potential impacts under uncertain futures
and is the focus of the water management option and strategy development. This question
will be addressed in the “options and strategies” phase of the Study.

1.2

Survey Format

The survey includes a list of driving forces that influence the future reliability of the
Colorado River system. The respondent is requested to independently rate (using a scale of 1
through 5, with 5 being the highest) the relative “importance” and “uncertainty” associated
with each driving force with respect to the key question or focal issue of the Study being
addressed through the scenario development process:
x

Importance (1 through 5): Rate the relative importance of the driving forces to the
reliability of the Colorado River system to meet the needs of Basin resources through
2060

x

Uncertainty (1 through 5): Rate the relative uncertainty of the driving forces in the
Colorado River Basin through 2060

APPENDIX A1—
DRIVING FORCES SURVEY

APPENDIX A1-1

DECEMBER 2012

8167
COLORADO RIVER BASIN WATER SUPPLY AND DEMAND STUDY

The respondent is encouraged to provide comments related to each response. Such comments
will help the Study Team better analyze the data received, particularly for high and low
ratings.

1.3

Guidance for Completing the Survey

The driving forces list is intended to be relatively broad to capture the large-scale
mechanisms that influence the system reliability. Not every variation on a driving force
category is necessary at this point in the scenario development process as details of the
critical uncertainties will be explored in the next steps of the scenario development process.
However, please provide any comments you have that may help us better understand your
views regarding a particular driving force.
Some additional guidance may be helpful in the completion of the survey:
1. Relate all ratings to the key question/focal issue
a. What is the reliability of the Colorado River system to meet the needs of Basin
resources through 2060?
2. Consider the current influence of the driving force in addition to evolving trends and the
range of effects of the driving force through 2060
a. How important is the driving force on the system today? What are the current trends
in these forces? Are the future trends likely to following the same trajectory? What is
the magnitude of these influences?
3. Distinguish between “external” factors (i.e., those factors that are largely outside of the
control of water management entities) and “internal” factors (i.e., those factors that are
largely within the control of water management entities and will be addressed in the
“options and strategies” phase of the Study)
a. Consider each factor in the context of the forces that are largely “external” to the
control of water management entities.
4. Keep your ratings of importance and uncertainty separate
a. Importance is a relative measure of the magnitude of the influence of a driving force
on system reliability.
b. Uncertainty is a relative measure of the likelihood of occurrence of the driving force
over the planning horizon.
5. Keep in mind that the survey is a relative comparison
a. You may wish to make two passes through the survey—the first to gauge an initial
baseline and the second to align the relative rating of all driving forces.
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1.4

Complete and Return the Survey

Please complete the survey, indicating 1 through 5 in the “importance” and “uncertainty”
columns for each driving force. Please add comments that will help to convey the reasons for
and the intent of a specific rating.
The survey responses can either be typed directly into the form or filled out by hand.
Please return the survey to Amber Cunningham via email (AZCunningham@usbr.gov) or fax
to (702) 293-8156 by 12:00 PM PDT on Thursday August 26.
Please call Amber at (702) 293-8472 if you have questions/problems.
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TABLE A1-1

Table of Driving Forces and Survey Relating to Importance and Uncertainty
Name/Organization (optional):
Importance (1–5): Rate the relative importance of the driving forces to the reliability of the Colorado River system to meet the needs of Basin resources through
2060
Uncertainty (1–5): Rate the relative uncertainty of the driving forces in the Colorado River Basin through 2060
Importance Rating Guidance: 1=Relatively Unimportant, 3=Important, 5=Extremely Important
Uncertainty Rating Guidance: 1=Relatively Certain, 3=Uncertain, 5=Highly Uncertain
NA=Enter “NA” if you are unfamiliar with the driving force (Note: will not be included in final rating)

No.

Driving Forces

Importance

1

Changes in streamflow variability and trends

2

Changes in climate variability and trends (e.g., temperature, precipitation, etc.)

3

Changes in watershed conditions (e.g., diseases, species transitions, etc.)

4

Changes in population and distribution

5

Changes in agricultural land use (e.g., irrigated agricultural areas, crop mixes,
etc.)

Uncertainty

Comment

Table continued on next page
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No.

Driving Forces

Importance

6

Changes in urban land use (e.g., conversion, density, urbanization, etc.)

7

Changes in public land use (e.g., forest practices, grazing, wilderness areas,
etc.)

8

Changes in agricultural water use efficiency

9

Changes in municipal and industrial water use efficiency

10

Changes in institutional and regulatory conditions (e.g., laws, regulations, etc.)

11

Changes to organization or management structures (e.g., state, federal, binational institutions, etc.)

12

Changes in water needs for energy generation (e.g., solar, oil shale, thermal,
nuclear, etc.)

13

Changes in flow-dependent ecosystem needs for ESA-listed species

14

Changes in other flow-dependent ecosystem needs

Uncertainty

Comment

Table continued on next page
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No.

Driving Forces

Importance

15

Changes in social values affecting water use

16

Changes in cost of energy affecting water availability and use

17

Changes in water availability due to tribal water use and settlement of tribal
water rights claims

18

Changes in water quality including physical, biological, and chemical processes
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From:
Sent:
To:
Subject:

LISA RUTHERFORD <lisar@bajabb.com>
Friday, September 4, 2020 1:54 PM
LPP, BOR-sha-PRO
[EXTERNAL] Response re: Rutherford/Van Dam LPP DEIS
comments

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Regarding your email shown below. Thank you for that find! Looks like all the entries under
Appendix C should actually go under Appendix E POD. At least, that's how it looks to me.
Sorry for any inconvenience to you. I will make the corrections and send the revised document to
you and others.
I will get the population project comparison document to you, also. Needs to be cleaned up a bit
since it's my work copy. Thanks again! Lisa Rutherford
Lisa,
I have two requests based on these comments. First, under citation 100, it states:
“Rutherford document with population projection comparison available upon request.”
Could you please provide this document?
Second, I noticed some references to Appendix C Land List of Proposed LPP Pipeline Right-ofWay (begins on page 85 of your comment document). I believe this is meant to reference
Appendix E Plan of Development (I think the questions ask about the redacted facility designs)
(https://www.usbr.gov/uc/DocLibrary/EnvironmentalImpactStatements/LakePowellPipeline/docs
/20200600-LakePowellPipelineProject-DraftEIS-AppxE-508-PAO.pdf). Would you like to
resubmit the comments with that edit made so it is clear to us as we respond to the comments?
If you have questions, feel free to respond here or call my cell: 385-225-7700.
Thanks,
Jared Baxter
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From:
Sent:
To:
Cc:

Subject:
Attachments:

LISA RUTHERFORD <lisar@bajabb.com>
Friday, September 4, 2020 2:26 PM
LPP, BOR-sha-PRO; Baxter, Rick J; LPP, BOR-sha-PRO
Ferris, Dawna E; PAComments, BOR-sha-UC; Duke, Marlon B;
Goff, Laura (Callie) C; Tibbetts, Gloria A; Bunting, Whitney;
Hughes, Amber L; Favour, Nancy L; Christian, Lorraine M;
Boshell, Brandon E
[EXTERNAL] Re: RUTHERFORD/VAN DAM Lake Powell Pipeline
DEIS public comments REVISION
RUTHERFORD VAN DAM population projection table.pdf;
RUTHERFORD VAN DAM public comments on Lake Powell
Pipeline Project.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Jared Baxter alerted me to the need for a correction in our document. We have made the
corrections and the corrected RUTHERFORD/VAN DAM LPP DEIS COMMENTS are
attached.
Please replace earlier version with the version attached here. Much thanks to Jared for his heads
up work.
Also attached at Jared's request is a population table referenced in our comments as "available
upon request" since we had no link and at that time no pdf. Hope all other pdf attachments have
been received.
Sorry for any inconvenience, and again, thanks for all you do.
Lisa Rutherford and Paul Van Dam
Ivins, Utah
From: "LISA RUTHERFORD" <lisar@bajabb.com>
To: lpp@usbr.gov, "Rick Baxter" <rbaxter@usbr.gov>
Cc: d8ferris@blm.gov, UtahComments@usbr.gov, mduke@usbr.gov, lgoff@blm.gov,
gtibbetts@blm.gov, wbunting@blm.gov, ahughes@blm.gov, nfavour@blm.gov,
lmchrist@blm.gov, bboshell@blm.gov
Sent: Friday, September 4, 2020 7:54:00 AM
Subject: RUTHERFORD/VAN DAM Lake Powell Pipeline DEIS public comments
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Mr. Rick Baxter, Project Manager, Bureau of Reclamation and other agency officials,
Attached are our comments regarding the proposed Lake Powell Pipeline and the Draft
Environmental Impact Statement that describes the potential environmental impacts of the No
Action Alternative and
two action alternatives for the LPP, proposed by the Utah Board of Water Resources (UBWR).
We have included BLM officials in this mailing since BLM has such a key role in this project.
Resources referenced in our comment document footnotes will be sent to you in pdf format, as
required by agencies, following this submittal. We do not mean to overwhelm you with the many
pdfs we will be sending, but since the information is part of our comments and pdfs are what the
agencies require, we must comply.
Thank you for considering our concerns as you complete your review and make decisions
regarding this project that poses many challenges for our state, county, and citizens. And, thank
you for all the work you are doing on issues of importance to this nation. No matter what the
political climate, we believe you will strive to make the best decisions based on the best
available science for the good of our land and other resources.
Sincerely,
Lisa Rutherford and Paul Van Dam
Ivins, Utah
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RUTHERFORD/VAN DAM LPP DEIS COMMENTS ATTACHMENT
Population Source Document
1995
2000

2005

2010

2020

2030

2040

2050

2060

WC Projected Demands & Needed Supplies

68,504

86,222

106,594

130,529

177,570

254,827

365,697

524,803

n/a

1994 UOPB (from Boyle Report chart)

65,885

82,436

103,022

124,325

165,139

217,661

286,887

n/a

n/a

1995 WCWCD (based on 5.9% historic growth)

63,136

82,087

106,720

138,760

234,560

396,511

670,260

n/a

n/a

1995 Boyle Report (for WCWCD) (low)

67,158

80,229

96,676

112,074

144,867

175,727

203,937

n/a

n/a

1995 Boyle Report (for WCWCD) (med)

67,158

90,298

118,016

150,621

227,812

304,669

380,592

n/a

n/a

1995 Boyle Report (for WCWCD) (high)

67,158

92,880

127,269

171,119

283,398

419,480

552,872

n/a

n/a

2000 Gov's Office of Planning and Budget

63,404

81,202

96,440

117,736

160,996

212,127

168,078

279,864

415,510

2011 Utah Water Needs Assessment for LPP
2000 Five County Association of Governments

n/a
559,670

709,674

n/a
860,378

83,781

100,447

122,272

165,346

218,198

86,222

106,594

130,529

177,570

254,827

365,697

524,803

2005 Water Delivery Financing Task Force

91,104

125,010

162,544

251,896

353,922

472,355

607,334

2012 Gov's Office of Planning & Budget

91,090

138,751

179,396

241,121

314,130

400,988

498,239

280,558

371,743

472,567

581,731

2000 Hydrosphere Report (GCT) (1998 GOPB est)

68,504

2012 Gov's Office of Planning & Budget (Rev)

91,090

138,115

196,762

1993 Kanab Creek Virgin River Basin (page 4-2)

85,546

125,943

158,381

2017 Kem C. Gardner UoU projection

186,618

2020 update: Projections closest to 2020's actual population 186,618 are shown above in YELLOW

n/a

261,000
251,636

320,956

n/a
n/a

n/a
391,468

468,830
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Rutherford/Van Dam public comments on Lake Powell Pipeline Project DEIS
September 2020

Personal Statement
Lisa Rutherford and Paul Van Dam appreciate having this opportunity to comment on the Draft
Environmental Impact Statement for the proposed Lake Powell Pipeline Project (LPP). As
residents of Ivins, Washington County, Utah, for twenty years (Lisa) and twelve years (Paul –
lifelong Utahn), we have tracked the LPP in great detail. We have read the state study reports
submitted to the Federal Energy Regulatory Commission, attended state and local meetings,
and commented during all public comment periods and at legislative and local meetings. Our
concerns about this project and our strong feelings that it is not needed for the future of
Washington County and the good of our state run deep.
We hope that Reclamation will take our concerns to heart and do what’s right for all concerned
not just the few who are promoting this project.
These comments deal with the main DEIS document and also include comments pertaining to:
x

Appendix B: Purpose and Need Report (page 70)

x

Appendix E: Plan of Development (page 85)

x

Appendix B Applicant Environmental Protection Measures (page 93)

x

Supplement Number 3 Environmental Justice (page 96)

LPP Draft Environmental Impact Statement
DEIS:
Introduction to Reader
Based on projected population growth in Washington County through the year 2060, water demands
will exceed Virgin River Basin surface and groundwater supplies, resulting in shortages. A second,
reliable water supply is needed to meet existing and future water demand. Pursuant to the Lake Powell
Pipeline Development Act, the Utah Board of Water Resources (UBWR) proposes to build a water
conveyance system with inline hydroelectric components spanning from Lake Powell’s Glen Canyon Dam
in Page, Arizona, to water storage facilities near St. George, Utah (approximately 141 miles in length).

Comment:
It’s unfortunate that Reclamation communicates the State’s position as if it is Reclamation’s
own. We would have preferred to see an introduction such as: “The project Proponent asserts
that based on projected population growth…” The DEIS introduction to the document makes the
DEIS appear very biased, and it’s unfortunate that a respected organization such as Reclamation
would not take a more distanced stand from the Proponent. It seems to taint the entire
document.

DEIS
ES-1 Project Background
The UBWR holds Water Right No. 41-3479, which allows 447,500 acre-feet of Colorado River Diversions.
The UBWR segregated this water right in various ways, but it retained 86,249 acre-feet as part of Water
Right No. 41-3479 for the LPP. This LPP water is already allocated to Utah as part of its apportionment
from the Colorado River Compact of 1922.

8167

Comment:

8167-1

This water right is junior to other more senior rights including those for Native Americans. Also
the Colorado River Water Compact does not allow transfer of water from the Upper Basin to the
Lower Basin and Utah has not resolved that issue. For Reclamation to leave this critical issue up
to Utah before this DEIS is finalized does not hold to Reclamation’s obligation to the river that it
manages. This issue should have been resolved before the State of Utah and the UBWR ever
undertook this project and certainly before Reclamation agreed to do an EIS for licensing.

DEIS
ES-1 Project Background
The UBWR previously proposed a pipeline project with an intake at Lake Powell that included a large
hydroelectric station with associated reservoirs at the Hurricane Cliffs in Utah. The Federal Energy
Regulatory Commission (FERC) was the lead federal agency for that project (Project No. P- 12966)
because it would have required a hydroelectric license issued by FERC

Comment:
Yes, this project has had many “faces.” It was originally purported to be a water project when
FERC (Federal Energy Regulatory Commission) was enlisted in 2008 to provide licensing. Then
several years ago the purpose was changed to an “energy project” apparently because the state
realized that FERC did not want to be seen as a water project licensing agency. Now that FERC is
out of the picture, the Pumped Storage Project that was being used to justify the project’s
“energy project” description has been eliminated from the project. Reclamation should see
through this sham as FERC did by asking many challenging questions of UBWR that they have
never sufficiently answered.

DEIS
ES-2 Scoping
Two scoping efforts were conducted to satisfy NEPA requirements for the Proposed Project as currently
designed. The first was conducted by the BLM from June through August 2018 in response to the need
for amending the Arizona Strip Field Office Resource Management Plan (RMP) if the Southern
Alternative, then called the South Variant, were to be selected in the Record of Decision

Comment
A review of the scoping report issued following the early 2020 scoping period shows how little
attention Reclamation paid to the desires of perhaps a majority of those who commented.
Conservation alternatives were mentioned frequently and yet Reclamation rejected that
preference – a preference that would be healthy for the river Reclamation manages – and
instead has accepted the Proponent’s assertions that a second source of water, redundancy, and
a safety buffer built on an additional 15 years of population are justified and that conservation
alternatives (No Action and the Local Water Alternative to the Lake Powell Pipeline) don’t fit
that requirement.
A more reasonable effort on the part of Reclamation would have been to determine if UBWR’s
“need” assertions were actually valid.

DEIS
ES-3 Purpose and Need
The Virgin River Basin is the sole source for the WCWCD’s water supply, which presents challenges in
providing a reliable water supply for a fast-growing population.
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Comment

Need

This is a biased comment. Again it shows that Reclamation has assumed the role of the
Proponent rather than an unbiased appraiser of the project under consideration. The DEIS could
have worded it, “The project Proponent asserts that the Virgin River Basin is the sole source for
the WCWCD’s water supply, which presents challenges in providing a reliable water supply for a
fast-growing population. It is Reclamation’s responsibility to evaluate this claim.”

DEIS:
ES-3 Purpose and Need
Under median climate change scenarios, approximately 86,000 acre-feet of water will be needed
annually by 2060 to satisfy increased water demands (Appendix B, Purpose and Need Report) of a
growing population in Washington County, Utah (Gardner Institute 2017). A more diverse and secure
water supply is needed to mitigate vulnerabilities to unexpected demand and supply scenarios and to
ensure reliable water deliveries into the future (UBWR 2019).

Comment
This is worded as if the decision has already been made that the LPP is needed. As residents of
Washington County who would be burdened by this project, we would prefer that Reclamation
evaluate whether it really is needed not make a case for the applicant! Reclamation has not
evaluated a "reasonable" water use rate compared to other desert cities to determine if the
86,000 afy is really needed or if it would even be available.
In 2011, Proponent’s Water Needs Assessment1 to FERC asserted that 69,000 AFY (Washington
County’s portion of the LPP water being shared with Central Iron County Water Conservancy
District and Kane County Water Conservancy District) would suffice to meet the county’s water
needs for a population projection of 860,3782 in 2060 (Table ES-1). It’s true that effects of
possible climate change on per capita water use were not considered in that document, but
even considering that—given that the DEIS’s fabricated 2075 population of 594,660 is nearly
266,000 less than the earlier 2060 projection of 860,378—the Proponent’s assertion that they
now need 86,249 AFY to meet their growth needs is unreasonable. Conservation alternatives
show that water can be provided through cheaper, incremental conservation options.

At 302 gallons per capita per day, Washington County uses more water than other similar
desert cities. In fact, we seem to be getting worse not better. According to these numbers from

1
2

https://conserveswu.org/wp-content/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf
ibid
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a WCWCD 2013 presentation at their CIRPAC3 (Community Integrated Resource Planning
Advisory Committee) meeting:
Tucson

125 gpcd

Albuquerque

150 gpcd

Phoenix

160 gpcd

Las Vegas

228 gpcd

Washington County

270 gpcd!

(official number from WCWCD 2013 presentation)

At that time in 2013, before the Utah Division of Water Resources (UDWRe) reworked all the
water usage numbers as shown in their 2015 Municipal and Industrial Water Use Data (2020
V3)4, Washington County’s water use was 270 gpcd—better than our current 302 gpcd shown
below.
The information presented in this report will be the new baseline M&I water use for the State
Water Plan update, conservation goals and future Division reports and studies.

What’s even more “curious” is that before the UDWRe reworked all the state’s consumption
numbers in 2015 Washington County’s consumption as shown in Table 3-10 of the 2011 Water
Needs Assessment5 report to FERC was 302 gpcd—same as now. From the 2011 WNA which
was based on 2005 water use of 302 we have been static. So much for conservation in
Washington County?

3

https://www.stgeorgeutah.com/news/archive/2013/08/11/cirpac-meeting-on-conservation-lake-powellpipeline/#.Xx7h_1VKjIU
4
https://water.utah.gov/wp-content/uploads/2020/07/2015WaterDataV3.pdf
5
https://conserveswu.org/wp-content/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf
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We did make some improvement given that the 2008 Water Needs Assessment Phase 1 Report6
(August 2008) showed 328.3 gpcd in Table 3-10 WCWCD 2005 Per Capital Water Use (gpcd).
But, to add to the confusion, that was also “2005” info, and the Table 3-10 of the 2011 Water
Needs Assessment showed 302 in 2005. So, which was it: 328.3 or 302?

The point is that we have not made the progress that the LPP Proponent and WCWCD assert we
have, and the numbers don’t even seem reliable. We cannot pass off our area’s high water use
by making excuses such as second homes, visitors, etc, which other desert communities also
have while using less water. There are changes we can make that do not over-challenge our
area’s water culture. If people want their children and grandchildren to live here, perhaps they
should be willing to make some necessary changes for their sakes.
As noted by the EPA7, landscape choices affect usage. Plantings that require more water than a
semi-arid environment provides can greatly affect our usage:
The West also has some of the highest per capita residential water use in the nation. Lack of rain
and its residents’ landscaping preferences contribute to per capita water use in the West that far
exceeds the national average of 179 gallons per day.

Add to that the fact that Utahns generally over-water their lawns and landscape vegetation, as
noted in the 2014 Utah Legislative Audit of the Division of Drinking Water “A Review of the
Division of Drinking Water’s Minimum Source Sizing Requirements”8, and the result is high
consumption.

DEIS
ES-3 Purpose and Need
Reclamation determined that projected demand in 2060 did not outpace the KCWCD’s estimated future
reliable water supply (Appendix B, Purpose and Need Report).

Comment
Kane County’s water need situation may have been easier to evaluate given their smaller
population and very adequate water supply but Reclamation should not be more rigorous in
their evaluation of Kane County than Reclamation is being with Washington County. Our growth
projections are more challenging than Kane County’s but that’s all the more reason for a fair,
sensible and rigorous analysis by Reclamation.

DEIS
ES-4 Alternatives
Two non-LPP alternatives were considered but eliminated from detailed analysis, along with seven LPP
variations on the pipeline or associated facilities. These alternatives were eliminated based on the
6

pdf copy available upon request.
https://www.epa.gov/sites/production/files/2014-01/documents/growing_water_use_efficiency.pdf
8
https://le.utah.gov/audit/14_13rpt.pdf
7
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factors found in Interior’s NEPA regulations at 43 Code of Federal Regulations (CFR) 46.420(b). Three
alternatives were brought forward for detailed analysis: the No Action Alternative (required by NEPA),
the Southern Alternative (preferred alternative), and the Highway Alternative. (emphasis added)

Comment
46.420(b)
In addition to the requirements of 40 CFR 1502.14, this term includes
alternatives that are technically and economically practical or feasible and meet the purpose and
need of the proposed action.9
(b) Reasonable alternatives.

The DEIS may meet requirements of the 46.420(b) “language” but may not meet the intent. To
allow the “purpose and need” constructed by the Project Proponent to eliminate alternatives
that are “technically and economically practical or feasible” is allowing the Proponent to use a
loophole.
§ 1502.14 Alternatives including the proposed action10.
This section is the heart of the environmental impact statement. Based on the information and analysis
presented in the sections on the Affected Environment (§ 1502.15) and the Environmental Consequences (§
1502.16), it should present the environmental impacts of the proposal and the alternatives in comparative
form, thus sharply defining the issues and providing a clear basis for choice among options by the
decisionmaker and the public. In this section agencies shall:
(a) Rigorously explore and objectively evaluate all reasonable alternatives, and for alternatives which were
eliminated from detailed study, briefly discuss the reasons for their having been eliminated.
(b) Devote substantial treatment to each alternative considered in detail including the proposed action so
that reviewers may evaluate their comparative merits.
(c) Include reasonable alternatives not within the jurisdiction of the lead agency.
(d) Include the alternative of no action.
(e) Identify the agency's preferred alternative or alternatives, if one or more exists, in the draft statement
and identify such alternative in the final statement unless another law prohibits the expression of such a
preference.
(f) Include appropriate mitigation measures not already included in the proposed action or alternatives.

Reclamation has not done due diligence under §1502.14 when it comes to (a) and (b) above.
Reclamation seems to have let the Proponent write the DEIS and has not served well the citizens
of Utah, generally, or Washington County, specifically, by undermining the evaluation of
conservation alternatives—alternatives that would help lessen the financial burden of the multibillion dollar LPP.
There was not a “rigorous exploration” or “objective evaluation” because Reclamation has
essentially accepted the Proponent’s position regarding conservation alternatives to meet
Washington County’s future needs. “Substantial treatment” has not been given to conservation
alternatives. The DEIS relies on UBWR’s own analysis as shown in DEIS 6.2 Chapter 2 References:
Utah Board of Water Resources (UBWR). 2016a. Lake Powell Pipeline, Final Study Report 22 –
Alternatives Development. April 2016. https://water.utah.gov/wpcontent/uploads/2020/04/201604-Final-Study-Report-22-Alternatives-Development.pdf

9

https://www.law.cornell.edu/cfr/text/43/46.420
https://www.law.cornell.edu/cfr/text/40/1502.15

10
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DEIS
1.2 Statement of Purpose and Need
The population in Washington County is estimated to increase from about 186,600 to 468,800 by 2060
(Gardner Institute 2017). Despite the various conservation objectives listed in Chapter 5 of Appendix B,
Purpose and Need Report, population growth will increase total annual water demand beyond the
existing water supplies in Washington County (Appendix B, Purpose and Need Report; see Table 1.2-1,
below).
8167-4

COMMENT
Population growth would “increase total annual water demand beyond the existing water
supplies” ONLY if Washington County does not exercise “reasonable” and “achievable” water
conservation with lower per person water use. The Proponent’s conditions (need for secondary
source of water, added population number and addition of a “loss” factor) are simply a way of
driving up water demand and should be challenged by Reclamation.
Other areas are growing while reducing per person water consumption and employing “reuse”
to provide additional supply.
Utah’s assumption that we need a second source of water to meet growing demand will run into
a wall when the additional 86,249 afy of LPP water is consumed if overuse continues as the area
grows. Then where will the state find their “third” source of water? Perhaps then “reuse” will
become a focus as it should now before betting billions on risky Colorado River water and on
Utah’s 23% allocation, which will diminish with predicted lower flows.
The Proponent rejects reuse because of the cost of reverse osmosis (RO), but already other areas
are putting more effort into developing reuse facilities. Altamonte, Florida has developed a
reuse system11 that provides potable water at half the cost of older RO technology, but the state
and this DEIS continue to base the high cost of conservation alternatives on the older, moreexpensive RO process.
From PureAlta’s information sheet:
Traditionally, Reverse osmosis (RO) membranes have been a component of treatment systems
used for the production of purified water; however, a concern with RO is its high energy
consumption along with the need to dispose of the concentrated waste that is a byproduct of
this treatment process. In order to mitigate issues associated with RO, the City is testing the
O3/BAF process which uses less energy, does not produce a waste stream and successfully
removes the similar trace organic compounds as RO membranes.

The “Framework for Potable Use in Florida”12 explains:
The water present today is the same water as existed with the dinosaurs and it will be the same
water that exists with future generations. Whatever its source, the technology exists to treat it
for any purpose, including drinking.
Potable reuse has emerged as a viable alternative water resource for some entities because the
cost of development of potable reuse has become competitive with other alternative water
sources such as brackish and saline sources.

11

https://www.altamonte.org/DocumentCenter/View/5245/pureALTA-Info-Sheet
http://www.watereuseflorida.com/wp-content/uploads/Framework-for-Potable-Reuse-in-Florida-FINALJanuary-2020-web10495.pdf
12
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The cost of producing potable reuse has become comparable to the costs associated with some
of the other water supply alternatives, allowing potable reuse to emerge as another viable
alternative water supply source in Florida.

In June 2019, Mayor Dawn Ramsey of South Jordan City, Utah, presented information to
Governor Herbert’s Executive Water Finance Board regarding South Jordan’s water reuse
project13. South Jordan is the 12th fastest growing city in America, and as with all cities, water is
important. Her presentation emphasized that States country-wide are working to provide the
necessary regulatory framework for potable reuse. A South Jordan team toured projects in
California and Arizona to study reuse generally and Texas where they are using projects to
supplement their drinking water supply. They found Altamonte, Florida’s system to be very
innovative and a cheaper reuse project. South Jordan has fashioned a reuse pilot project on
Florida’s system. Mayor Ramsey emphasized in her presentation that:
The project received a 2018 Market-Changing Water Technology award from the International
Water Association in Tokyo, Japan and was the only pilot honored from the U.S. The project also
won the 2017 WateReuse Innovative Project of the Year at the nation’s preeminent water reuse
conference in Phoenix, Arizona.14

Colorado has also made great strides in water reuse to bolster their water resources. Their 2017
“A Survey of Key States’ Regulatory Approaches to Water Reuse”15 reports:
Drivers for reuse vary among and within states. Frequent motivators include drought resiliency,
addressing water scarcity, increasingly stringent effluent discharge requirements, costcompetitiveness, and resource sustainability. As an inland state with a rapidly growing
population and limited new water supply options, reuse is an increasingly cost-competitive
means of stretching water supplies in Colorado to meet greater demands. In contrast, Florida is a
coastal state, but it also has water supply concerns. In Florida significant concerns about
environmental impacts to groundwater and coastal waters have led to mandatory reductions in
effluent discharges through ocean outfalls, helping drive reuse in that state. While specific
drivers among may vary, all states surveyed are experiencing a growing interest in reuse
including potable water reuse. (emphasis added)

In an interview with the Public Policy Institute of California 16 University of New Mexico professor
and co-author of Science Be Dammed John Fleck was asked, “What are the main reasons
Californians are using less Colorado River water?” He described the experience of California’s
Metropolitan Water District (MWD):
There was a lot of progress in conservation during the latest drought, and even after it ended.
We’re seeing a lot more effective use of water in the basin, with a growing emphasis on
groundwater recharge, stormwater capture, and reuse efforts. (emphasis added)

This chart from Western Resource Advocates’ 2016 submittal17 to the Federal Energy Regulatory
Commission regarding the proposed LPP shows that with reuse our county’s secondary water
13

https://www.utah.gov/pmn/files/505541.pdf
https://www.altamonte.org/754/pureALTA
15
https://westernresourceadvocates.org/publications/a-survey-of-key-states-regulatory-approaches-to-waterreuse/
16
Public Policy Institute of California, interview with John Fleck, author of Science be Dammed, How ignoring
Inconvenient Science Drained the Colorado River, March 2, 2020, at: https://www.ppic.org/blog/why-the-big-dropin-californias-coloradoriver-water-use/
17
https://elibrary.ferc.gov/idmws/file_list.asp?accession_num=20160301-5013
14

Rutherford/Van Dam public comments on Lake Powell Pipeline Project DEIS Sept 2020

Page 8 of 102

8167
supply is projected to include up to 27,620 AFY reuse water much of which can be converted to
potable—although this 27,620 AFY number may decrease with lower population growth and
reduced water use due to conservation.

The Local Waters Alternative reuse volume shown below reflects the lower level of water use
under a 1% conservation scenario. Agricultural land transfer/conversion due to growth is
predicted to be greater than what was predicted in Draft Study Report 1918—10,080 AFY.

You would think with all the good reuse projects across the country that Utah would be on
board. However, in 2006, same year the Lake Powell Pipeline Development Act was passed,
Utah’s Reuse Act19 was revised, making reuse project approval more difficult.
Prior to that, in 2005 ”Water Reuse In Utah”20 was published by the Utah Division of Water
Resources (overseen by LPP Proponent UBWR) and stated:
Most of the easily obtainable sources of water have already been developed, and in some areas,
other than potential water reuse projects, only large trans-basin diversions remain to meet
future increases in demand. The population of the state is increasing, and as a result, water
demand continues to rise. The potential for water reuse to meet some of this demand is
promising and implementation of reuse is already occurring. Eventually, water reuse will
become an essential element of many communities’ water supplies. Consequently, the
question with respect to water reuse is not if it will become commonplace, but when and how
much. (emphasis added)

18

https://conserveswu.org/wp-content/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf
https://le.utah.gov/xcode/Title73/Chapter3C/C73-3c_1800010118000101.pdf
20
https://water.utah.gov/wp-content/uploads/2019/12/Water-Reuse-in-Utah-Water-Resources-2005.pdf
19

Rutherford/Van Dam public comments on Lake Powell Pipeline Project DEIS Sept 2020

Page 9 of 102

8167 8167-4 cont'd Water
In spite of this acknowledgement, the Reuse Act21 was changed in 2006 and the Proponent
moved full speed ahead with their effort to secure Lake Powell water and helped pass the Lake
Powell Pipeline Development Act.22
Table 1.2-1 Water Supply and Demand shown below indicates that 184,513 AFY of water would
be needed by 2060 but that’s driven by additional population (2075) and a water-loss factor
(15.4%). The 98,727 shown for the Median climate type would serve a population of nearly
600,000 at a usage of around 150 gpcd but the Proponent’s usage by 2060 would be 240 gpcd—
far more than necessary and more than is being used currently by other desert communities.
The 98,727 figure does not include agricultural conversion above 10,080 AFY—water that the
Local Waters Alternative asserts will be in greater quantity as Washington County grows. It also
does not include the additional resources from reuse opportunities mentioned earlier.

In fact, UBWR’s 2016 Water Needs Assessment23 shows the limitations to Washington County’s
current reuse and its maximum annual yield of only 5,800 AFY is far less than even the 16,900
AFY amount that the Local Waters Alternative shows that includes effects of 1% conservation
per year providing less water for reuse. From the 2016 WNA:
Demand for reuse water exists only during the irrigation season; as a result the reuse plant is
only operated from late March to late October. There is currently no storage for reuse water.
When supply exceeds secondary untreated demand, the reuse plant is shut down, and
wastewater effluent is discharged to the Virgin River. Because of this limitation, the current
maximum annual yield from the reuse facility is approximately 5,800 ac-ft per year, with 3,900
ac-ft per year committed to Shivwits Band of Paiute Indian Reservation and area golf courses. In
2007, approximately 2,460 ac f of reuse water was treated and distributed (City of St. George
2009a).

Reuse offers significant opportunities for Washington County’s future, and as noted above,
agricultural conversions will also add to our supply. The LPP Proponents assert that will only
amount to 10,080 AFY but the Local Waters Alternative and the state’s own Legislative Audit
challenged that.
The 2015 Utah Legislative Audit “A Performance Audit of Projections of Utah’s Water Needs”24
explains issues surrounding projections of Utah’s water needs:

21

https://le.utah.gov/xcode/Title73/Chapter3C/C73-3c_1800010118000101.pdf
https://le.utah.gov/xcode/Title73/Chapter28/C73-28_1800010118000101.pdf
https://conserveswu.org/wp-content/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf
24
https://le.utah.gov/audit/15_01rpt.pdf
22
23
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The Division of Water Resources’ projections indicate that Utah’s statewide demand for water
will outstrip the currently developed supply in about 25 years. Some believe the state can
address its growing demand for water through conservation and by developing local supplies,
including the conversion of agriculture water to municipal use. Others believe the state’s
growing demand for water will require the development of major new sources of supply that will
cost billions of dollars. Considering the importance of water to the health, social and economic
well-being of our state’s residents, it is essential that the division provide the best possible data
to guide water planning decisions.
Our assignment was to determine the reliability of the division’s data in the figure shown below
and assess the accuracy of the division’s projections of water demand and supply. We were also
asked to review options for extending Utah’s currently developed water supply.

The audit recommends that UDWRe should consider all local sources, and that cities do have
more water supplies that are not being considered in projections. The WCWCD doesn’t count
water that cities could develop in the future, nor supply from all sources.
The Division of Water Resources understates the growth in the water supply when estimating
Utah’s future water needs. Its projections of future supply only include the growth from the new
water projects of four water conservancy districts. The division has not attempted to identify
the incremental growth in supply that will occur as municipalities develop additional sources
of water. That additional supply will mainly come from agriculture water that is converted to
municipal use as farmland is developed. Local supplies may also grow as cities develop the
remaining capacity of existing groundwater and surface water sources. By excluding this added
water supply, the projections accelerate the timeframes for developing costly, large-scale water
projects. We recommend the division prepare better regional plans that include the growth in
supply from all sources, including locally developed supplies. If they do this, state policymakers
will be better equipped to determine when to proceed with major water projects. (emphasis
added)

Page 49 of the 2015 audit states:
The state’s municipal water supply routinely grows each year. The main source of additional
supply for M&I will come from converting agriculture water to municipal use, however, some
water providers also have the ability to expand their current capacity. For example, between
2000 and 2010, local and district water supplies increased by over 200,000 acre-feet, an increase
of 24 percent. While the division’s latest projections recognize past growth, they do not
anticipate future growth in water supply. The following describes evidence that local water
supplies may have the ability to grow as their population grows. (emphasis added)
Cities Require Developers to Transfer Water Rights from Land Being Developed. As shown
previously in Chapter I, Figure 1.4, 82 percent of Utah’s developed water is used for agriculture.
As cities grow, some farmland is sold and developed. This development means water rights
previously used for agricultural purposes can be put towards municipal use. In fact, it is
common for cities to require water rights to be transferred to the city as irrigated farmland is
developed. (emphasis added)

The audit addresses additional supplies again on page 50:
In fact, the [Utah] Division of Drinking Water approved the drilling of 25 new wells for drinking
water purposes during 2014. In addition, Centerville, Herriman, Pleasant View, Provo, Salt Lake,
Sandy, St. George, and West Bountiful are all cities that report having at least some additional
sources of supply available for future development as their water need grows. (emphasis added)
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LPP Proponent has acknowledged that more agricultural conversion water will be available
without the LPP – more than the 10,080AFY they’ve used in earlier reports. The 2019
“ATTACHMENT C Lake Powell Pipeline Project No. P-12966 Water Needs Assessment: Water Use
and Conservation Update, Response to Comments Utah Board of Water Resources” reveals:25
Recent, more detailed analysis, has demonstrated that a total of approximately 23,000 acre-feet
of additional agricultural acquisitions may be reliably available for municipal use.

Reclamation must adhere to direction given in OPLMA26. SECURE Water Act Section 9503(c) –
Reclamation Climate Change and Water 201127 report states:
Acknowledging the uncertainties associated with future climate and associated potential
impacts, the Omnibus Public Land Management of 2009 (Public Law 111-11) Subtitle F – SECURE
Water authorized Reclamation to continually evaluate and report on the risks and impacts from
a changing climate and to identify appropriate adaptation and mitigation strategies utilizing
the best available science in conjunction with stakeholders. (emphasis added)

If our area is faced with a future that’s hotter and dryer, the Colorado River will also have that
future. “Adaption and mitigation strategies” are needed in Washington County to better meet
the growth demands that we face—not seeking water 140 miles away from a risky source.
Other communities are growing while using less water and we can, too. The 98,727 AFY that
Washington County says can be provided without the LPP is a conservative figure. Other water
sources will be added to that.
Reclamation needs to abide by the OPLMA 2009 authorization and work with the LPP Proponent
to “adapt” to the new future without adding financial risk of the LPP. It’s clear that reuse and
agricultural conversions will help move us forward. The No Action Alternative is best for
Washington County’s future.

DEIS
1.2.1 Need for the Project
Under median climate change scenarios, approximately 86,000 acre-feet of water will be needed
annually by 2060 to satisfy increased water demands of a growing population in Washington County,
Utah (Appendix B, Purpose and Need Report). A more diverse and secure water supply is needed to
mitigate vulnerabilities to unexpected demand and supply scenarios and ensure reliable water deliveries
into the future (UBWR 2019, Attachment C).
1.2.2 Project Proponent’s Objectives
The UBWR proposes building the LPP to meet future water demands through 2060 and beyond. In
addition, the LPP is intended to achieve other prudent planning objectives, consistent with the
UBWR’s mission (UBWR 2019, UDWRe 2019), which include:
1. Diversifying the regional water supply portfolio by providing a second source of water for
Washington County;
2. Providing for system reliability by developing a secure source of water;
3. Providing for system redundancy in the event of system failure due to disasters or aging
infrastructure;
4. Accounting for climate change scenarios; and

25

https://water.utah.gov/wp-content/uploads/LPP-WaterSupplyDemand/20190118-ATT-C-Water-NeedsAssessment-Update.pdf
26
https://www.congress.gov/111/plaws/publ11/PLAW-111publ11.pdf
27
SECURE Water Act Section 9503(c) – Reclamation Climate Change and Water 2011
https://www.usbr.gov/climate/secure/docs/2011secure/2011SECUREWaterReport.pdf
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5. Accounting for long-term uncertainty when considering the summed effect of the vulnerability to the
water supply.

8167-5 Other

Comment
From 2011 WNA:28
Population and water needs were forecasted for the 2009 to 2060 study period, the adopted
planning horizon for future environmental studies. (emphasis added)

The 2016 WNA29 states in 2.3.5 Forecasting Water Demand:
Total projected water demand was determined for the two Districts for the period from 2010 to
2060 by multiplying the projected population for each of the Districts by the projected total per
capita water use with conservation. (emphasis added)
These estimates take into account anticipated effects of conservation efforts on demand and
climate change on supply.

Now UBWR (Proponent) says in the DEIS, “The UBWR proposes building the LPP to meet future
water demands through 2060 and beyond.”
If the 2009-2060 (2016 WNA shows 2010-2060) study period still applies, Reclamation must
explain and justify why Proponent is being allowed to go beyond that point by using additional
population numbers to calculate water demand. Using “contrived” criteria to enable
manipulation of the water demand numbers should not be tolerated by Reclamation.
2016 was sixteen years into this current drought and climate change had been calculated,
according to that year’s WNA, into the demand. Reclamation needs to clearly explain why
Proponents are allowed to extend the water demand forecasting to include 2075 population—
beyond the “agreed to” study period.

DEIS
1.2.2 Project Proponent’s Objectives
The UBWR proposes building the LPP to meet future water demands through 2060 and beyond. In
addition, the LPP is intended to achieve other prudent planning objectives, consistent with the UBWR’s
mission (UBWR 2019, UDWRe 2019), which include:
1. Diversifying the regional water supply portfolio by providing a second source of water for Washington
County;
2. Providing for system reliability by developing a secure source of water;
3. Providing for system redundancy in the event of system failure due to disasters or aging
infrastructure;
4. Accounting for climate change scenarios; and
5. Accounting for long-term uncertainty when considering the summed effect of the vulnerability to the
water supply.

Comment
All of the above items are not reasonable criteria for building the LPP. The Proponent has used a
false and erroneous scenario to support the project. The Colorado River water source is not
reliable. CR flows are diminishing and the movement of water from the Upper Basin to Utah’s
Lower Basin Washington County area is not allowed by the Colorado River Compact. The action
would require agreement by all other basin states and by Congress. The Supreme Court has

28
29

https://conserveswu.org/wp-content/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf
https://conserveswu.org/wp-content/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf
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already ruled on this issue. Eric Kuhn, formerly with the Colorado River Water Conservation
District, writes:

8167-6 Colorado River Compact(s)

The exception that would concern Haight is Utah’s unilateral decision to transfer about 80,000
acre-feet of its Upper Basin water to the Lower Basin via the Lake Powell Pipeline. The LPP
violates the basic rationale that Haight used to keep the Upper Basin out of Arizona v.
California and for which Utah and its sister Upper Division states fought so hard. The project
uses water apportioned for exclusive use in the Upper Basin, terms carefully defined by the
compact negotiators, to solve a water supply problem in the Lower Basin.
Defenders of Utah’s may believe a precedent has already been set– the Navajo-Gallup Pipeline,
which delivers 7,500 acre-feet of New Mexico’s Upper Basin water to the community of Gallup
and areas of the eastern Navajo Nation. But if that is to be cited as a precedent, it comes with an
important caveat. New Mexico addressed the compact issues through federal legislation with
the participation and consent of the other basin states and stakeholders. Utah, by comparison,
apparently believes federal legislation, and by implication the consent of others in the basin, is
not needed.30 (emphasis added)

On January 10, 2020, Christopher Harris, Executive Director of the Colorado River Board of
California provided the following scoping comment to Mr. Rick Baxter of Reclamation:31
The Lake Powell Pipeline (LPP) project proposes to deliver water from Lake Powell to
Washington and Kane counties in southwestern Utah. As such, the LPP would move water from
the area designated by the 1922 Colorado River Compact as the “Upper Basin” in Article II(f), into
the region defined as the “Lower Basin” in Article II(g). Article III(a) of the 1922 Compact
apportions the “exclusive beneficial consumptive use” of 7.5 million acre-feet to each of the
Upper and Lower Basins. The export of water apportioned for beneficial consumptive use in the
Upper Basin for use in the Lower Basin was not contemplated within the Compact, and it is the
Board’s position that specific Congressional authorization for this project would be required.
Therefore, the Board believes that the proposed EIS must contain an analysis and determination
of water supply availability and legal justification for the proposed project.32

The LPP project environmental process must stop until approval has been received from all
required parties and justification for the proposed project is made clear.

DEIS
Other large water districts/suppliers in Utah that operate and maintain some of Reclamation’s federal
projects have similar objectives in both their day-to-day and long-term plans (e.g., Jordan Valley Water
Conservancy District 2019).

Comment
The DEIS references Jordan Valley Water Conservancy District’s 2019 plan but fails to be specific
as to what JVWCD plans are similar. The DEIS fails to acknowledge that the JVWCD’s
conservation plan33 includes “Resolution No. 19-34 Approving the Water Conservation Plan
Update” which clearly asserts that water conservation will “eliminate or delay more expensive
water supply and infrastructure projects.”

30

http://www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/
http://crb.ca.gov/wp-content/uploads/2020/07/20200115-ed-report.pdf
32
https://water.utah.gov/lpp/ Comment Letters – pdf not available due to size (thousands of comments)
33
https://jvwcd.org/file/5b510279-5377-4ed4-9eb7-2b2478d55310/Conservation-Plan-Update-2019---PublicDraft-WEB.pdf
31
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Also, JVWCD has used the AWWA water audit software to help identify water loss (non-revenue
water). The state has encouraged the water districts to use this software but to our knowledge
the Washington County Water Conservancy District has not done so.
Identifying and eliminating water loss is a better way of dealing with the issue than factoring it
into water demand to drive up need and help justify the LPP as the Proponent has done. So, for
the DEIS to use JVWCD as an example of another district that seeks water similarly to how the
state and our district are doing it fails to address the issue honestly.

Also regarding water loss, the Proponent’s 15.4% water loss percentage used in Appendix B may
be a reasonable water loss percentage, but according to the EPA:34
Average water loss in systems is 16 percent - up to 75 percent of that is recoverable.

This is good news. That recoverable portion is the low hanging fruit in a water conservation
strategy. Given this, the Proponent’s water demand calculation equation should be adjusted to
include the 75% recovery, which is achievable by our water district if they manage our water
properly—which is their mission.

DEIS
1.3.2 Bureau of Land Management
An RMPA must be considered because some portions of the Action Alternatives are not in conformance
with the RMP. The RMP directs that new land use authorizations would be allowed in the Kanab Creek
Area of Critical Environmental Concern (ACEC) only when no reasonable alternative exists.

Comment
An alternative does exist: conservation. The Proponent may believe the conservation alternative
is not reasonable but that doesn’t make it true. It’s up to Reclamation and BLM to evaluate the
situation fairly not just buy into the Proponent’s position. BLM should deny the need for an
RMPA.

34

https://www.epa.gov/sites/production/files/2015-04/documents/epa816f13002.pdf
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DEIS
1.3.5 U.S. Fish and Wildlife Service
The U.S. Fish and Wildlife Service (USFWS) has jurisdictional authority to provide technical assistance
under the provisions of the Endangered Species Act (ESA; 16 USC §1531 et seq.), as amended; Fish and
Wildlife Coordination Act (16 USC §661-666c), as amended; Bald and Golden Eagle Protection Act (16
USC 668), as amended; Migratory Bird Treaty Act (16 USC 703-712), as amended; and NEPA, as
amended. The action agencies are consulting with the USFWS under 7(a)(2) of ESA.

Comment
The USFWS using its jurisdictional authority should emphasize the importance of stopping the
LPP due to cumulative effects on the Mojave desert tortoise. The DEIS makes it clear that the
southern alignment would cross MDT habitat and outlines methods of managing that but the
reality of workers abiding by that management advice is questionable.
At the same time this LPP DEIS is under review, the DEIS for the proposed Northern Corridor
highway through MDT habitat in Red Cliffs National Conservation Area and Red Cliffs Desert
Reserve is underway. The threatened MDT has two major projects planned in its habitat and the
projects must be studied from a cumulative effects perspective.
In fact, we don’t understand this chart from the DEIS that indicates the USFWS has no authority
for decision making for either LPP alternative. If the route would traverse land occupied by T&E
species, which it would, and the USWFS has “jurisdictional authority” as stated in the DEIS
excerpt above, why are they not able to be part of decision making?

DEIS
2.1 Action Alternatives Development
Many commenters requested that a “conservation alternative” be considered in the DEIS, but the only
alternative with specific components that could be analyzed in sufficient detail and was submitted to
Reclamation during the scoping period was the Local Waters Alternative, initially developed by Western
Resource Advocates in 2013. This alternative was considered but eliminated from detailed analysis in
this DEIS. No other alternatives were submitted during the scoping period.

Comment
Elimination of the Local Waters Alternative (2013)35 from “detailed analysis” by Reclamation
shows the bias in this DEIS. Eliminating the LWA because it doesn’t meet the standards set by
the Project proponent (diversification, redundancy, etc.) fails to meet the standard set in
Reclamation’s “mission”:
The mission of the Bureau of Reclamation is to manage, develop, and protect water and related
resources in an environmentally and economically sound manner in the interest of the American
public.

35

https://westernresourceadvocates.org/publications/the-local-waters-alternative/
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The standards or rationale set by the LPP Proponent for wanting the LPP water should not be a
reason or justification for Reclamation to ignore their own mission and fail to do a fair and deep
analysis of the LWA conservation alternative.

DEIS
2.1.2 Criteria for Action Alternatives
To determine whether alternatives were reasonable under NEPA and should be carried forward for
detailed analysis in this DEIS, each alternative was evaluated against 43 CFR 46.420(b) and was
considered reasonable if it:
1. Met the need for the Proposed Project as described in Section 1.2.1, above;
2. Accomplished the purpose of the Proposed Project as described in Section 1.2.3, above; and
3. Was practical or feasible from an economical and technical standpoint.

Comment
Again, Reclamation has used the Proponents’ argument for the LPP against the conservation
alternatives. It seems to us that Reclamation should be setting the terms of what is
“reasonable” not the Proponent. As shown earlier in our comments, Reclamation has not lived
up to 43CFR 45.420(b):
§ 1502.14 Alternatives including the proposed action36.
This section is the heart of the environmental impact statement. Based on the information and analysis
presented in the sections on the Affected Environment (§ 1502.15) and the Environmental Consequences (§
1502.16), it should present the environmental impacts of the proposal and the alternatives in comparative
form, thus sharply defining the issues and providing a clear basis for choice among options by the
decisionmaker and the public. In this section agencies shall:
(a) Rigorously explore and objectively evaluate all reasonable alternatives, and for alternatives which were
eliminated from detailed study, briefly discuss the reasons for their having been eliminated.
(b) Devote substantial treatment to each alternative considered in detail including the proposed action so
that reviewers may evaluate their comparative merits.
(c) Include reasonable alternatives not within the jurisdiction of the lead agency.

Reclamation has not “rigorously explored or objectively evaluated” reasonable alternatives.
Reclamation has not “devoted substantial treatment” to each alternative.

DEIS
To meet criterion 1, the alternative had to meet future water demands through 2060 with a more
diverse and secure water supply, as described in the need for the Proposed Project (see Section 1.2.1,
above).

Comment
The LPP has not met criterion 1 because the Colorado River is not a “more diverse and secure
water supply.” Reclamation’s own studies in 201237 and 201538 point to the challenges the river
faces even without climate change and surely with climate change.
The purpose of the 2012 “Colorado River Basin Water Supply and Demand Study” was “to define
current and future imbalances in water supply and demand in the Basin and the adjacent areas
of the Basin States that receive Colorado River water over the next 50 years (through 2060), and
to develop and analyze adaptation and mitigation strategies to resolve those imbalances.”
36

https://www.law.cornell.edu/cfr/text/40/1502.15
http://www.riversimulator.org/Resources/USBR/BasinStudy/Final/03TechnicalAReportScenarioDevelopment.pdf
38
https://www.usbr.gov/lc/region/programs/crbstudy/MovingForward/index.html
37
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The 2012 study notes:
Throughout the 20th century, the challenges and complexities of ensuring a sustainable water
supply and meeting future demand have been recognized. These challenges are documented in
several studies conducted by Reclamation and the Basin States over the past six decades (see
Appendix 3 – Summary of Past Colorado River Basin Planning Studies). Appendix 3 provides a
summary of studies which discussed future water supply and demand imbalances and in some
cases proposed solutions to dealing with these imbalances.

“More diverse and secure water supply” is open to interpretation. The Colorado River may be
more “diverse”—although our Virgin River is part of the Colorado River Basin, so is that diverse?
—but it is certainly not “secure.” We argue that “more diverse” and “secure” could apply to
better conservation and management of our local supply and greater use of reusing our water.

DEIS
To meet criterion 2, the alternative needed to accomplish the purpose of the Proposed Project (see
Section 1.2.3, above). Alternatives that did not accomplish the purpose of the Proposed Project were
not considered “reasonable” and thus were not carried forward.

Comment
For Reclamation to assert that conservation alternatives were not considered “reasonable” flies
in the face of Reclamation’s own research. Eleven major opportunities with potential to increase
or expand M&I water conservation and reuse were identified in Reclamation’s own 2015
“Moving Forward”39 effort to study how the Colorado River Basin states must deal with future
water demand and supply shortfalls. I’ve highlighted several that seem applicable specifically to
our area and emphasize the need for Reclamation to require that Proponent and WCWCD work
on these before approving the massive and unnecessary LPP:
1. Increase outdoor water use efficiency through technology improvements and behavior
change, and increase the adoption of low-water-use landscapes.
2. Increase the end-user understanding of individual, community, and regional water use.
3. Increase the integration of water- and energy-efficiency programs and resource planning.
4. Expand local and state goal-setting and tracking to assist providers in structuring programs.
5. Increase funding for water use efficiency and reuse.
6. Increase integration of water and land use planning.
7. Develop and expand resources to assist water providers in water conservation efforts.
8. Implement measures to reduce system water loss with specific metrics and benchmarking.
9. Increase commercial, institutional, and industrial water use efficiency and reuse through
targeted outreach and partnerships.
10. Expand adoption of conservation-oriented rates and incentives.
11. Expand adoption of regulations and ordinances to increase water use efficiency and reuse.

The 2015 work also showed:
Additionally, since 2000, M&I water use has either remained stable or decreased for many
metropolitan areas receiving Colorado River water, despite increases in population.

It seems clear from Reclamation’s own work that Washington County can grow and prosper if
our water is well managed.
Reclamation’s DEIS has eliminated the Local Waters Alternative based on unreasonable
assumptions concerning Washington County’s future water demand but then states:
39

https://www.usbr.gov/lc/region/programs/crbstudy/MovingForward/index.html
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However, the Local Waters Alternative could partially meet the need and achieve part of the
purpose of the Proposed Project (meet future water demands in 2060) if all the supply and
demand assumptions can be met. One of the assumptions of the Local Waters Alternative is that
the WCWCD would have to require a higher rate of water conservation (1 percent per year for 40
years) than what is found in the Proposed Project, which is 20 percent over a 40-year period.
Although the WCWCD encourages conservation through conservation rebate programs, they do
not have the ability or authority to require Washington County residents to xeriscape their
properties to more water efficient environments or nearly eliminate outdoor water use. This DEIS
has been prepared in response to the Proposed Project and does not attempt to compel
Washington County residents to modify, change, or curtail their current culture, lifestyle or social
expectations.

Reclamation’s claim is not true. WCWCD may “not have the ability or authority to require
Washington County residents to xeriscape their properties” but WCWCD does have the ability to
raise wholesale water rates as needed and plans to add surcharges if necessary to help pay for
the LPP. Because of that they can put pressure on Washington County cities and towns that buy
their water for retail sale to also raise their rates. Increasing rates will encourage most citizens
to use less water and look for other ways to make their water go further including xeriscaping
resulting in greater conservation. Eliminating the Local Waters Alternative based on this is not
giving equitable treatment to this alternative.
Since the 2060 water demand is being driving by a high gpcd figure—240—it’s reasonable to
assume that higher rates will result in less use and drive that number down making conservation
and the LWA a more reasonable alternative. Even using the fabricated “safety buffer” 2075
population number, it’s reasonable to think that our local water supply even conservatively can
sustain Washington County for many decades as the fate of the Colorado River’s future with
climate change unfolds:
GPCD
190
161
150

2075 DEIS POP
594,660
594,660
594,660

GALS PER DAY
112,985,400
95,740,260
89,199,000

AF PER YEAR
126,502
107,194
99,870

The WCWCD has stated that 98,727 ac-ft per year can be supplied without the LPP. That is a
conservative figure given what the Local Waters Alternative and state legislative audit (20150140) assert regarding actual water in our county now and in the future.

DEIS
To meet criterion 3, the alternative had to be practical or feasible from an economical and technical
standpoint. If it was not, it was eliminated from further study. Economic feasibility refers to the ability
to repay the cost of construction plus interest in addition to operation and maintenance charges.
Technical feasibility is defined as being able to use available technologies and/or methods to
successfully construct, operate, and maintain project facilities.

Comment
Reclamation has made the assumption that Washington County will be able to repay the cost of
construction plus interest in addition to operation and maintenance of the LPP while rejecting
the county’s ability to handle costs associated with a conservation alternative, the costs of
which have been distorted by the use of highly-expensive reverse osmosis treatment.

40

https://le.utah.gov/audit/15_01rpt.pdf
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The State of Utah Legislative Audit 2019-05 “A Performance Audit of the Repayment Feasibility
of the Lake Powell Pipeline”41pointed out issues and challenges with regard to Washington
County’s ability to repay the state:

8167-8 Other
8167-8

This audit was requested to determine the ability of Washington County Water Conservancy
District (WCWCD or district) to pay back the cost of the $1.43 billion (2015 dollars) pipeline.
However, given the long timeframe before construction starts, inflation alone could increase the
pipeline’s construction cost to $2.4 billion by 2025.
While WCWCD has the potential to generate sufficient revenue to repay the LPP’s cost, revenue
is dependent on many factors WCWCD does not control.
WCWCD’s ability to repay the state, especially in the first 15 years, will largely depend on how
the state structures the repayment terms and conditions.
However, depending on financing terms, population growth, and planned rate and fee increases
occurring, the first 10 to 15 years present the most challenge for repayment.
In addition, the final costs of the LPP, costs of other water projects the district has planned, and
WCWCD ability to increase rates will affect its ability to repay the state.
The growth from water sales will be dependent on population growth and changes in water
consumption.
Pipeline Development Act leaves questions unanswered concerning repayment of pipeline costs
to the state. These uncertainties in the act’s repayment requirements could seriously impact the
state’s repayment revenues and the district’s ability to pay.
It is unclear if including the state’s bond interest costs is required as part of the district’s
repayment. Including the state’s bond interest costs could mean more than half a billion dollars
more in repayments from the district to the state.
If the statute is left unchanged, these uncertainties will ultimately be addressed by the Board of
Water Resources.

It’s clear that there are many questions pertaining to Washington County’s ability to repay. So,
for Reclamation to accept the two LPP alignments as meeting Criterion 3 requirements while
rejecting conservation alternatives is without merit.
Not only must we grow but we must encourage growth that keeps up with being able to pay
and encourages water use. This seems a recipe for disaster in our county.
Reclamation must challenge the Proponent’s use of high-cost reverse osmosis for water reuse in
Washington County and not allow them to drive up costs of conservation alternatives when
cheaper treatment options are available.
The $3.3 billion cost of the No Lake Powell Pipeline Alternative shown in the Proponent’s 2016
Report 22 – Alternatives Development [UBWR 2016a]42 is based on high R/O costs and must be
41
42

https://le.utah.gov/audit/19_05rpt.pdf
https://conserveswu.org/wp-content/uploads/2020/06/FERC-Alternatives-22-5-3-16.pdf
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8167
investigated and evaluated more thoroughly by Reclamation before accepting the Proponent’
position.
In fact, the Proponent cannot seem to settle on what a conservation alternative would cost
offering this table in their 2019 “ATTACHMENT C Lake Powell Pipeline Project No. P-12966
Water Needs Assessment: Water Use and Conservation Update, Response to Comments Utah
Board of Water Resources”.43

The entire list of “notes” that accompany Table 3 has not been included here, but several entries
and their notes demand further explanation by the Proponent:
Water Restrictions 2025 Households – $13,000,000
Note: “Six full time equivalents necessary to manage mandatory water use restrictions with
associated penalties for non-compliance.”

The “Six full time equivalents”—we assume that means “people”—costing $13,000,000 works
out to $2,166,667 for each full time equivalent. This needs to be explained by proponent. What
is included in this $2,166,667 figure for each?
Increased Landscape Costs for New Households - post2025 - $237,000,000:
Note: “Standard landscaping costs equal $5,700, and low-irrigation landscaping costs equal
$10,000 (based on cost quotes from St. George landscape professionals); cost differential applied
to new households each year; average costs account for varying parcel sizes and levels of
landscaping.”

The above information needs to be explained. It doesn’t make sense. Why would droughttolerant landscaping cost so much more? Has reduced water use been factored in? How many
“new households each year” are having the “cost differential applied”?
This chart was presented as part of the WCWCD’s September 2018 presentation44 to the
Executive Water Finance Board and assumes the same “questionable” information referenced
above. More explanation of the factors playing into the Proponent’s $1.5 billion cost of WRA’s
Local Water Alternative must be provided.

43

https://water.utah.gov/wp-content/uploads/LPP-WaterSupplyDemand/20190118-ATT-C-Water-NeedsAssessment-Update.pdf
44
https://www.utah.gov/pmn/files/429893.pdf
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Effects

Increase Electricity Use Due to Urban Heat Island Effect - $72,000,000:
Note: “Assumes Utah and St. George averages of 8,785 kWh per year per household and 8.132
cents/kWh, respectively; 62 percent of household electricity used during peak air conditioning
period (May-October); conservatively assumes energy use increases 7.5 percent due to removal
of landscaping (U.S. Environmental Protection Agency. 2008. Reducing Urban Heat Islands:
Compendium of Strategies Trees and Vegetation; Akbari, H. 2005. Energy Saving Potentials and
Air Quality Benefits of Urban Heat Island Mitigation (PDF) (19 pp, 251K). Lawrence Berkeley
National Laboratory.)”

Our own study has revealed that grass does not provide the cooling effect that LPP proponents
assert and that the cooling effect of trees is a better way of saving water while reducing energy
costs. From “The effect of tree shade and grass on surface and globe temperatures in an urban
area”.45
Grass reduced maximum surface temperatures by up to 24 °C, similar to model predictions, while
tree shade reduced them by up to 19 °C. In contrast, surface composition had little effect upon
globe temperatures, whereas shading reduced them by up to 5–7 °C. These results show that
both grass and trees can effectively cool surfaces and so can provide regional cooling, helping
reduce the urban heat island in hot weather. In contrast grass has little effect upon local air or
globe temperatures, so should have little effect on human comfort, whereas tree shade can
provide effective local cooling. (emphasis added)

From “Comparing Cooling Effects of Trees and Lawns in Phoenix: Implications to Building Energy
Consumption”:46
Here we investigate the two main cooling mechanisms, viz. the evapotranspiration (ET) by
urban lawns, and the shading effect by trees, using Phoenix metropolitan as our study area.
(emphasis added)
Results reveal that trees can significantly decrease canyon temperature in summer and promote
building energy efficiency due to shading effects. Comparisons also indicate that the shading
effect is more prominent than evapotranspiration. (emphasis added)

From UCLA’s study “Urban Heat Island & Cooling Effect of Trees”47:
Irrigated grass (lawn) had almost no impact on reducing the surface temperature, suggesting
tree shade as a major source of cooling compared to surface evapotranspiration from irrigated
grass or trees (Figure 2). (emphasis added)
45

https://www.sciencedirect.com/science/article/abs/pii/S1618866712000611
https://d3dqsm2futmewz.cloudfront.net/docs/symposia/symp2015/ZhaoX-etal.pdf
47
http://www.sscnet.ucla.edu/geog/latree/saatchi.html
46
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8167 8167-11 Water Supply
LPP Proponent must get a better understanding of conservation-alternative costs before
Reclamation allows them to make assertions such as above that appear very questionable.

DEIS
2.1.3 Alternatives Considered but Eliminated from Detailed Analysis
This DEIS has been prepared in response to the Proposed Project and does not attempt to compel
Washington County residents to modify, change, or curtail their current culture, lifestyle or social
expectations.

Comment
Our comments regarding the alternatives eliminated from detailed analysis by Reclamation are
noted under section 2.1.2 Criteria for Action Alternatives comments above, but the 2.13 DEIS
entry above raises the question of what is Reclamation’s purpose in this whole activity.
Reclamation’s mission is:
The mission of the Bureau of Reclamation is to manage, develop, and protect water and related
resources in an environmentally and economically sound manner in the interest of the American
public.

If Reclamation is merely pushing the Proponent’s project through the process with no influence
why is Reclamation even necessary? Reclamation may not want to compel “Washington County
residents to modify, change, or curtail their current culture, lifestyle or social expectations” but
it is Reclamation’s responsibility to make proper water-related decisions that may ultimately
result in the WCWCD and local cities/towns making decisions that compel changes.

DEIS
Washington County was the first county in Utah to meet the statewide water conservation goal of
reducing per capita water use 25 percent by 2025, by achieving more than 30 percent conservation
before 2025 (UBWR 2019, Attachment C). The Proposed Project’s goal of 240 gallons per capita per day
(gpcd) by 2060 aligns with the UDWRe’s water conservation goal for Washington County of 236 gpcd by
2065 (UDWRe 2019).

Comment
Washington County’s reduction of use from around 400 gpcd in 2000 to the current 302 gpcd is
indeed a 25 percent reduction but that is not an“adequate” reduction. Given the high use of 400
and current high use 302, as residents of Washington County we do not think we have achieved
much compared to other desert communities. Other desert communities have seen reductions
ranging from 14 percent to 49 percent with an average of around 30 percent, but many of those
started with water use far below 400 gpcd. If Washington County had achieved a 30 percent
reduction we would be at 280 gpcd now and with another 20 percent reduction as planned by
2045 we would be at 223 gpcd—still not “stellar” but better than 240 gpcd from 2045 to 2075.
And, it’s unbelievable to us that we would conserve for the next twenty-five years and then
never conserve more for the following thirty years!
Reclamation should challenge the project Proponent on that lack of effort.

DEIS
2.3.1 No Action Alternative
In the absence of the LPP (i.e., under the No Action Alternative), the WCWCD would pursue other
projects not listed in Table 2.3-1 that have been part of their long-term planning (WCWCD 2020).
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These projects may include Warner Valley Reservoir (includes RO treatment of Virgin River water),
additional wastewater reuse, water rights acquisitions, stock acquisitions, and additional agricultural
conversion from development.
It would be speculative to include these potential projects in this analysis because it is unknown which, if
any, of these projects may be built by 2060 in the absence of the LPP. If any of these projects become
foreseeable prior to completion of the LPP NEPA process, they would be addressed.

Comment
It is unreasonable for Reclamation to say “It would be speculative to include these potential
project in this analysis because it is unknown which, if any, of these project may be built by 2060
in the absence of the LPP.”
Section 4.2.5.1.5 of the 2016 Water Needs Assessment48 submitted to FERC and which is used by
Reclamation as part of this environmental review states:
Warner Valley Reservoir will store water to serve secondary systems. A capacity of 55,000 ac-ft
has been assumed based on preliminary planning work. The reservoir will store water diverted
from the Virgin River at the Washington Fields Diversion, water from the St. George reuse plant
and available water from the Gunlock to Santa Clara Pipeline. The reservoir will firm the yields
from Virgin River diversions that may otherwise be lost downstream, facilitate use of reclaimed
water and allow for blending of high TDS water with better quality water. The storage provided
by Warner Valley Reservoir would be especially important in light of the anticipated reduced
yields from the Virgin River caused by projected climate change (DWRe 2014a). Environmental
review for the Warner Valley Reservoir has not yet formally commenced, so the project may be
constructed prior to or after completion of the LPP.”(emphasis added)

Additionally, until recent WCWCD website Warner Valley information was changed it read:
The district’s proposed Warner Valley Reservoir would be the largest reservoir built to date in
Washington County, currently planned to store up to 55,000 acre feet at full capacity on
approximately 800 acres.
The reservoir will increase water availability by:
x Allowing the district to capture and store its Virgin River water rights, which are
currently flowing downstream
x Storing water produced by the St. George water reuse plant during the winter months
and excess Santa Clara project water
x Providing irrigation water to southern developments in Washington and St. George cities
x Conserving treated culinary water
x Improving water quality
x Providing drought protection
x Maintaining a more consistent pressurized system
x Allowing for more efficient irrigation methods
x Creating potential recreational opportunities for visitors
The approximately $99 million project will feature a 3,300-foot long and 235-foot high dam,
spillway, approximately 7,000 feet of pipeline, a five-acre regulating pond, settling ponds,
pumping station and access/haul roads. The settling ponds will divert and remove sediment
directly adjacent to the Virgin River and the pump station will move water into the reservoir.

48

https://conserveswu.org/wp-content/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf
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Water will be transported to municipal irrigation systems via underground pipelines. The
regulating pond will provide consistent flow and pressure. (emphasis added)
Construction would commence after necessary permits are obtained and all plans are finalized,
which is expected to occur in the 2020s. The reservoir and pipeline would be constructed
simultaneously with an anticipated 15-month building timeframe. (emphasis added)

The WCWCD’s 2010 Water Line49 stated:
Warner Valley Reservoir will hold approximately 40,000 acre feet of water
Projected completion date: Approximately six years”

The Warner Valley Reservoir also shows up in the Statewide Water Infrastructure Plan50 part of
Utah’s Prepare 60 under the 2011-2020 planning decade:
To prepare for substantial population growth, several state and municipal water entities
prepared a 50-year (2010-2060) plan for all municipal and industrial water in Utah.

From the state’s 2016 Final Study Report 10 Socioeconomics and Water Resource Economics51
1.3.1.2 WCWCD No Lake Powell Water Alternative Features
Beginning in 2025, Washington County residential outdoor potable water use would be
permanently repurposed to indoor potable water use to help meet increasing indoor potable
water demands. The WCWCD would develop a reverse osmosis (RO) advanced water treatment
facility near the Washington Fields Diversion in Washington County, Utah, to treat up to 50,000
acre-feet per year of diverted Virgin River water, which has a high total dissolved solids (TDS)
concentration, mixed with an additional 19,030 acre-feet per year of reuse water. WCWCD
would develop the Warner Valley Reservoir to store the reuse water and diverted Virgin River
water prior to RO treatment. A water distribution pump station and pipeline would be
constructed to convey 13,249 acre-feet of potable water from Quail Creek Water Treatment
Plant to the Apple Valley area of Washington County. Figure 1-11 shows the primary conceptual
components of the No Lake Powell Water Alternative. Table 1-2 summarizes available supplies
and projected demands under the No Lake Powell Water Alternative and the LPP Project
alternatives. (emphasis added)
49

https://www.wcwcd.org/wp-content/themes/wcwcd/pdf/Sesaonal%20News%20Letters/2010-WinterWaterline1.pdf
50
https://www.wcwcd.org/wp-content/uploads/2016/01/SWIP.pdf
51
https://water.utah.gov/wp-content/uploads/LPP-Reports/Socioeconomics/20160430-10-Socioeconomics-andWater-Resource-Economics-Study-Report_Final-V.2.pdf
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1.3.1.2.3 Secondary Water Storage in Warner Valley Reservoir
WCWCD would develop the Warner Valley Reservoir to store diverted Virgin River water and
reuse water from the St. George Regional Water Reclamation Facility, which would be delivered
as inflow to the RO advanced water treatment facility. Warner Valley Reservoir would be located
south-southwest of the Washington Fields Diversion. An earth-fill embankment with a clay core
and rock-riprap facing would be constructed across the north entrance to the natural valley. The
reservoir would have a maximum active storage volume of 69,030 acre-feet and would cover
approximately 1,130 acres, including the earth-fill embankment. A large pump station would be
constructed at the Washington Fields Diversion to pump the diverted Virgin River water into the
Warner Valley Reservoir. The pump station would be powered by electricity via the 69-kV
transmission line from the Purgatory Substation to the RO water treatment plant. The reservoir
would store Virgin River water diverted at the Washington Fields Diversion (50,000 acre-feet per
year) mixed with St. George Regional Water Reclamation Facility effluent (19,030 acre-feet per
year), accounting for annual average evaporation (4,717 acre-feet per year), to produce up to
57,883 acre-feet of RO product water (assuming 90 percent recovery). The brine product from
RO treatment would total approximately 6,430 acre-feet per year.

It’s clear from the above state study report excerpt that the Warner Valley Reservoir project
would be underway very soon and certainly within the 2020 to 2060 timeframe without the LPP
water. In fact, it would be even more necessary without the LPP and under the No Action
Alternative. It would, therefore, not be “speculative to include these potential projects in this
analysis” and should be done. Additionally, given the information we now have about other
reuse techniques that don’t require the RO process, Reclamation should make the Proponents
review if RO is even necessary and if No Action Alternative conservation costs can be reduced
with other treatment options.
An article in St. George News52 as recently as April 2020 regarding the regional pipeline (not
LPP) and Warner Valley stated:
Construction on the 11.5-mile Sand Hollow Regional Pipeline commenced last week in Warner
Valley. The pipeline will supply water to southern parts the county experiencing rapid growth.
A new water treatment plant will also be built as a part of the overall project. The water district
does plan to build a new reservoir in Warner Vallay (sic). However, that project is several years
off and not a part of current construction related to the regional pipeline.”

“Several years off” is not “many” years off and certainly sooner than 2060.
Just this year, ads have been posted for commercial property near the new Warner Valley
Reservoir53:

52

https://www.stgeorgeutah.com/news/archive/2019/04/10/mgk-work-begins-on-regional-pipeline-to-carrywater-to-southern-parts-of-washington-county/#.XyMjuYhKjIU
53
https://www.loopnet.com/Listing/Warner-Vly-Saint-George-UT/18078149/
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The district’s Winter 2019 Water Line54 publication shows this revealing that they are already
working on Warner Valley projects:

So, the Warner Valley Reservoir project has been expected to come on line in the 2020’s (as
shown in Utah’s Prepare 60 plan), well within the 2060 timeframe under consideration. But now
the WCWCD has changed their position on the Warner Valley Reservoir project apparently to
better support their contention that the LPP is necessary and avoid inclusion in the current
review process. WCWCD’s website55now shows Warner Valley Reservoir as a “potential” project:
Warner Valley Reservoir (potential future)
Warner Valley Reservoir is a long-term project with no currently foreseeable timeline. The
reservoir has been considered by those tasked with securing water for Washington County’s
growing population and economy for more than 50 years. There are several technical and
engineering challenges that must be overcome before the project can move forward. For
example, the reservoir would store Virgin River water that is unsuitable for culinary and
landscape irrigation due to contamination from local natural hot springs. Treatment would
require reverse osmosis technology, which is expensive and creates complicated environmental
impacts. Its anticipated technology will offer more cost effective and environmentally friendly
solutions to reverse osmosis and the other issues associated with Warner Valley Reservoir in the
future.

In consideration of this DEIS statement—“It would be speculative to include these potential
projects in this analysis because it is unknown which, if any, of these projects may be built by
2060 in the absence of the LPP. If any of these projects become foreseeable prior to
completion of the LPP NEPA process, they would be addressed.”—it’s clear that the Warner
Valley Reservoir will be built by 2060, in fact, long before then. (emphasis added)
Reclamation should, therefore, include the Warner Valley Reservoir in this analysis.

54
55

https://www.wcwcd.org/wp-content/uploads/2019/01/WaterLineSpring2019__forWeb.pdf
https://www.wcwcd.org/infrastructure/reservoirs/
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DEIS

8167-13 Consultation and Coordination

2.3.2.12 Lake Powell Pipeline Water Exchange Contract
This alternative relies upon the proposed LPP water exchange contract between the UBWR and
Reclamation. Under the exchange contract, the UBWR would forbear the diversion of a portion of the
natural flows of the Colorado River to which the UBWR is entitled under the Upper Colorado River Basin
Compact and the Colorado River Compact of 1922 and allow these flows to contribute to meeting the
ESA Upper Colorado River Recovery Implementation Program requirements in Reaches 1 and 2 of the
Green River. In exchange, the UBWR would deplete an equal amount of water released from Flaming
Gorge Dam throughout the year and available at Lake Powell. The exchange would assist Reclamation in
meeting its ESA obligations and be in compliance with the 2006 Flaming Gorge ROD
(https://www.usbr.gov/uc/envdocs/eis/fgFEIS/index.html). It would also provide the UBWR with a more
reliable water supply for Washington County. This exchange contract would not entitle UBWR to call for
releases from Flaming Gorge.

Comment
Conserve Southwest Utah has written about this water exchange contract 56:
One of the purposes of the upcoming Draft Environmental Impact Statement (DEIS) for the LPP is
to approve the State of Utah’s request to buy water out of CRSP’s Flaming Gorge Reservoir for
the Lake Powell Pipeline:57 (p. 4) “UBWR has requested a water exchange contract with
Reclamation. Under the exchange contract, UBWR would forbear the diversion of a portion of
the natural flows to which UBWR is entitled and allow these flows to contribute to meeting the
Endangered Species Act Upper Colorado River Recovery Implementation Program requirements
in the Green River. In exchange, UBWR would deplete an equal amount of water released from
Flaming Gorge Dam throughout the year and available at Lake Powell.”
However, the UDWRe has never disclosed where this extra “exchange” water is located. Our
preliminary research indicates that the UDWRi has over-allocated the Green River tributaries so
there isn’t any extra unused springtime “high water” to exchange for this contract. The annual
flow of the river has declined, and all the high water is being fully utilized by the CUP and other
senior water rights holders. The State of Colorado is also intending to develop its water rights to
the Green River tributaries. More importantly, the CRSP is already failing to meet its deliveries of
water to the Lower Basin. CSU submitted a GRAMA request from the (UDWRe) years ago and
asked for the specific rights they are exchanging. Their response thus far is that the records from
the UDWRe and the UDWRi do not agree with each other, reaffirming CSU’s position that the
LPP’s water right is risky and not secure.

Again, another reason to deny approval of the proposed LPP no matter what the alignment.

DEIS
Affected Environment and Environmental Consequences
All 24 resources were fully evaluated, as presented in Appendix C, Supplemental Resource Reports; a
discussion of cumulative effects is provided in Chapter 5 of this DEIS and in Appendix C-25, Cumulative
Effects

COMMENT
See our comments under “5 Cumulative Effects 5.3 Past, Present, and Reasonably Foreseeable
Future Actions.”

56

https://conserveswu.org/wp-content/uploads/2020/06/CSU-Rationales-Lake-Powell-Pipeline-FINAL.pdf
BOR, “Notice of Intent to Prepare a Draft Environmental Impact Statement and Public Scoping Period for the
Lake Powell Pipeline Project”, December 6, 2019, at: https://s3.amazonaws.com/publicinspection.federalregister.gov/2019-26357.pdf
57
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DEIS
RMPA Sub-alternative 1
Utility Corridor and Land Use Authorizations within the ACEC
Decision No. MA-LR-06 would be amended so that the ACEC would no longer be an avoidance area for
land use authorizations. The effects of the RMPJA on land use would be that it allows the LPP and
potential future land uses to be located within the utility corridor in the ACEC, even when a reasonable
alternative exists.

COMMENT
ACECs and other protected lands are established for specific reasons. That should be honored,
not adjusted as agencies and developers see fit to meet a perceived need. A “reasonable
alternative” does exist: the No Action Alternative. Washington County must learn to live within
its means and not expect water to be moved from the Colorado River’s Upper Basin to the Lower
Basin—a move that is not allowed by the Colorado River Compact. Reclamation and BLM should
honor the established ACEC area also for the benefit of the Kaibab Tribe.
The DEIS RMPA Sub-alternative 2 makes it clear:
Without the protective ACEC management prescriptions on the lands removed from the ACEC,
there would greater potential for adverse impacts to the sensitive resources found on these
lands.

DEIS
3.4.2.4 Comparative Analysis of Alternatives
Under the No Action Alternative, land use would be the same as under the existing conditions. No
amendment to the RMP would be required. Existing ROWs and grazing leases would continue without
any disturbance from the Proposed Project

COMMENT
If the Local Waters Alternative continues to be eliminated from study by Reclamation, the No
Action Alternative should be the preferred alternative by Reclamation.

DEIS
3.5.2 Environmental Consequences
The effects of the LPP alternatives on special designations are described as temporary (up to one year
during construction and restoration), short-term (one to five years), and long-term (more than five
years). Potential effects of the LPP on the identified special designations may be adverse (negative) or
beneficial (positive). In addition, effects on special designations may be direct or indirect. Direct effects
alter the resources for which the special designations were established, while indirect effects affect the
setting of the special designations.

COMMENT
We read nothing in this section that shows potential effects of the LPP on the identified special
designations may be beneficial (positive). Rather, there are adverse (negative) effects only from
the LPP. If the LPP is built the “beneficial (positive)” effects, as far as we can see, are conditions
that are already in place and which have not been negatively affected by the LPP. We do not
read anything that shows the LPP is “creating” beneficial (positive) effects.

DEIS
3.5.2.1 No Action Alternative
Kanab Creek Area of Critical Environmental Concern: This alternative would have no effect on the
ACEC.
Cockscomb WSA: This alternative would have no effect on the Cockscomb WSA
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Old Spanish National Historic Trail: This alternative would have no effect on the Old Spanish National
Historic Trail.
Pipe Spring National Monument: This alternative would have no effect on Pipe Spring National
Monument.

8167-14 Areas of Critical Environmental Concern (ACEC)

COMMENT
No RMPA would be required under the No Action Alternative. These areas were designated for
specific purposes and that should be honored and managed as appropriate to their
designations. A project such as the LPP should not be allowed to upset the current conditions
when there are reasonable alternatives: No Action Alternative and the Local Waters Alternative
to the LPP. Conservation alternatives have been eliminated by Reclamation because they do not
meet the perceived needs of the project Proponent but that does not mean they aren’t
reasonable outside the realm of those fabricated needs.
Although the Highway Alignment would not affect the ACEC, it would impact the other areas of
concern more than the Southern Alignment. Neither route is needed to meet the needs of
Washington County.

DEIS
RMPA Sub-alternative 1
No changes to the size of the ACEC or the utility corridor are proposed. RMPA Sub-alternative 1 would
remove the prohibition on new land use authorizations in the ACEC if no other reasonable alternative
exists. While mitigation to address impacts to sensitive resources would be required for new land use
authorizations, there would be an increased likelihood of adverse effects to ACEC values from these
authorizations. This sub-alternative also clarifies that the VRM Class for the utility corridor is IV in the
ACEC, which allows major modifications to the landscape and could have an adverse effect on the ACEC
visual values as described in the visual resources section.

COMMENT
We are opposed to RMPA Sub-alternative 1 and other sub-alternatives because all undermine
the purposes for which designated and protected areas were established. Removing acres under
Sub-alternatives 2 eliminates protective ACEC management prescriptions on the lands removed
from the ACEC allowing greater potential for adverse impacts to the sensitive resources found
on these lands.
The No Action Alternative and the Local Waters Alternative to the LPP both protect these areas
and are reasonable alternatives to the LPP.

DEIS
3.5.2.4 Comparative Analysis of Alternatives
ACEC: The No Action Alternative and Highway Alternative would have no effect on the ACEC
Cockscomb WSA: The No Action Alternative would have no effect on the WSA
Indirect effects would result from visual changes, air pollutants, noise, and additional LPP construction
traffic. Construction activities would temporarily affect opportunities for solitude and outstanding
opportunities for primitive and unconfined recreation. Following construction and restoration, LPP
operations would have no direct effects on visitors to the Cockscomb WSA, although visitors to the WSA
could experience indirect effects from viewing BPS-3 and BPS-4 facilities, if recreating on the edges of
the WSA where these facilities would be visible.
Paria River: The No Action Alternative would have no effect on the Paria River’s outstandingly
remarkable values.
Old Spanish National Historic Trail: The No Action Alternative would have no effect on the trail. Under
the two action alternatives, construction-related activities would result in increased dust, noise, creation
of a visual land disturbance, and presence of construction-related equipment within the viewshed of the
trail and may temporarily prevent access to portions of the trail that would affect recreational
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opportunities in some locations. These construction activities would result in short-term effects to the
historic character, historic setting, scenery, and recreational opportunities of the trail. The placement of
facilities and appurtenances, and the presence of access routes that would remain throughout pipeline
operations, would result in long-term effects to the historic character, historic setting, scenery, and
recreational opportunities of the Box of the Paria High Potential Segment.
Pipe Spring National Monument: The No Action Alternative would have no effect on Pipe Spring
National Monument.

Comment
It’s clear that the “No Action Alternative” (or Local Waters Alternative) would be the better way
to protect these important areas designated for their unique characteristics. People travel to
this area of Utah from all over the state, country and world to enjoy these characteristics. To
“industrialize” the area with a pipeline and its appurtenant buildings and equipment no matter
to what “minimal” degree reduces the quality of the characteristics upon which these areas are
founded.

DEIS
3.6 Transportation
3.6.1.3 Existing Conditions
Existing infrastructure includes roads that would be crossed by or adjacent to the Proposed Project.
Traffic is typical of rural areas, with higher traffic associated with seasonal levels of tourism.

Comment
Again, the “No Action Alternative” and the Local Waters Alternative to the LPP would avoid
impacts to traffic since no construction would occur and yet they would allow Washington
County to meet future water needs in a more reasonable and cheaper fashion providing benefit
to our county and our entire state while not undermining the vital transportation infrastructure
that supports rural communities and recreation access that helps support those communities.
Additionally, UDOT has Hwy89 construction activity planned 58 that would add to the impacts of
LPP construction.

DEIS
3.6.2.2 Southern Alternative
Anticipated Traffic Levels from Construction
Construction activities would increase AADT, as vehicles added to local traffic as a result of construction
of the Southern Alternative would include a range of 14 to 212 vehicles on any given highway segment
per day, as calculated from estimated construction spreads (UBWR 2020b).
Localized effects would occur as a result of increased AADT. During spring, summer, and fall months,
higher levels of tourism (e.g., near GCNRA, Grand Canyon, Zion, and Bryce Canyon) increase overall
traffic in the affected environment. Additional spikes in traffic occur during the fall hunting season.
Effects experienced by roadway users as a result of the increased number of vehicles from construction
activities in these locations may be perceived as higher during these times.

Comment
Again, this is an unnecessary and unwarranted level of activity on these small roads for a project
that is not necessary. “14 to 212” vehicles is a huge range of vehicles for these areas to deal
with. Our state and area is driven by tourism. To add additional burden on an already busy and
basically a two-lane Hwy89 during a time when tourists are visiting is not only an inconvenience,
it’s a safety hazard. People who may be frustrated by delays that slow their progress may be
inclined to speed when they have the opportunity and pass carelessly in bad areas. Traffic
58

https://www.udot.utah.gov/connect/projects/future-projects/planned-projects/
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management plans are in place at areas where construction is occurring but those controls will
not keep people from making bad decisions. We have witnessed in other UDOT construction
areas how drivers can ignore safety and injure workers and others. We do not need to expose
people to accident, injury and possibly death for water we do not need. The “No Action” and
“Local Waters” alternatives would serve these areas better and protect citizens and visitors from
injury.

DEIS
3.7.1.2 Environmental Protection Measures
Noise
Where campgrounds, recreation sites, other similar facilities, and high use areas are located within 0.5
miles of the LPP, signage would be posted at appropriate locations indicating the construction schedule,
and construction would occur during daytime hours to avoid disturbances to campground users. The
intake, BPS, and HS would be enclosed and utilize noise design features to minimize operational noise
levels. All construction equipment would be equipped with manufacturer’s standard noise control
devices (i.e., mufflers, acoustical lagging, and/or engine enclosures).

Comment
As stated previously, the “industrialization” of areas that people use to recreate and explore and
in which they try to refresh themselves flies in the face of what Utah is all about. The Utah
budget this year59 alone has $24 million allotted to tourism and that doesn’t include the money
spent on tourism by counties and cities/town. Utah has spent millions, perhaps billions,
encouraging people to come here for these purposes and now is working to undermine this
effort by building a project that will add noise to the experience, no matter how minimal the
Proponent makes that seem. Not only the noise will impact their experience but also having to
deal with a construction schedule.

DEIS
Visual Resources
Nighttime lighting used on or visible from BLM- or NPS-managed lands would be compliant with
International Dark Sky Association guidelines for dark sky lighting, as well as the Glen Canyon Lighting
Management Plan.

Comment
No matter how the lighting on LPP facilities will be fashioned in an attempt to be compliant with
IDSA guidelines, that lighting will affect the experience. Again, “industrializing” the Utah
outdoor experience is not necessary. The “No Action” and “Local Waters” alternatives will allow
our county to grow with well-managed water and none of these adverse affects on the
environment in the LPP construction areas.
The DEIS’s extensive lists of recreational opportunities in the LPP construction area amplifies the
challenges that recreation will face over the six years during which the project would be under
construction. Have the impacts on these been considered and analyzed or are just the benefits
to the counties and states been included? Have the negative financial impacts to businesses that
provide sightseeing, guided tours, accommodations, etc., been factored in? The environmental
impact review must analyze the negative effects not just the positive.

59

https://le.utah.gov/interim/2019/pdf/00002717.pdf
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DEIS
3.7.2 Environmental Consequences
3.7.2.1 No Action Alternative
The No Action Alternative would have no effect on recreation resources within the study area. The No
Action Alternative would not have any construction or operation effects on recreation resources within
the LPP study area as no construction or operational activities would occur.

Comment
It’s clear that the “No Action” and the eliminated “Local Waters” alternatives will have no
negative effect on the recreation experience in the counties where the project would be
constructed. Reclamation should help protect this important aspect of our area’s and our
state’s economy by not approving the LPP.

DEIS
3.7.2.2 Southern Alternative
Under the Southern Alternative, construction and operation of the LPP would affect recreational
resources in different ways at different times. Construction activities would cause visual changes, air
pollutants, noise, and traffic effects that could include temporary closures, detours, and congestion on
roads and at recreational sites. Operation of the LPP would affect recreational resources due to noise
and visual effects, as well as permanent closures of some small portions of recreation areas. For
example, approximately 18 acres (0.05 percent of 34,247 acres) of recreational land in the Sand
Mountain Special Recreation Management Area (SRMA) would be unavailable for recreational use
where the Hurricane Cliffs Waterway would be constructed, and approximately 11 acres of recreational
land around the proposed Sand Hollow HS within Sand Hollow State Park would be unavailable for
recreational use. Recreational boating and water sports would also be restricted in the immediate area
of the Sand Hollow HS tailrace.

Comment
Again, there is no reason to have these impacts on our area’s recreation resources. We do not
need the LPP water and we do not need to undermine the experience of our citizens and tourists
in these areas that would be impacted for up to six years due to LPP construction.

DEIS
3.7.2.4 Comparative Analysis of Alternatives
Under both the Southern and Highway Alternatives, a range of no effect, to short-term direct and
indirect effects would occur to recreation resources and users within the study area during construction
of the LPP. Also, operation of the LPP would have a range of no effect, to long-term direct and indirect
effects to recreation resources and users within the study area. The Highway Alternative has some direct
and indirect temporary and long-term effects upon specific high use areas where no effects would occur
under the Southern Alternative due to the location of those recreational use sites. These effects include
temporary road and trail closures, visual landscape changes, air pollution, noise and long-term visual
effects from landscape disturbance. The recreation areas where these effects would occur include the
Fredonia SRMA and Associated Recreation Management Zones, Kaibab Tribe Campground and
Recreational Vehicle Park, Trails, Pipe Spring National Monument, and the Fredonia Welcome Center as
shown in Tables 3.7-18 to 3.7-22, above. These effects are more fully described in Section 2.4 of
Appendix C-9, Recreation.

Comment
See previous comments on LPP’s negative effects on recreation.

DEIS
3.8 Hydrology
Due to uncertainties associated with future inflows into the Colorado River system, multiple simulations
were performed for each alternative to quantify the uncertainties in future conditions, and the modeling
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results are typically expressed in probabilistic terms. Further details regarding the CRSS and its standard
assumptions are available in the modeling appendix of the 2007 Interim Guidelines Environmental
Impact Statement (EIS) (Appendix A of Reclamation 2007). Appendix C-10, Hydrology, provides a brief
background on CRSS, all relevant modeling assumptions used in the CRSS, and a description of any
changes made to the CRSS, specifically for the Proposed Project modeling.

Comment
We admit to not being experts on simulations and modeling of future inflows into the Colorado
River. However, we have read enough over the past fourteen years of studying the LPP and the
Colorado River to know that the river faces great challenges now and more in the future. Even
Reclamation’s own 2012 Basin Study60 revealed the challenges and changes needed to begin to
meet them. From the study page SR-36:
Using the projections of future water supply and demand identified through the scenario
development and quantification process, the range of the projected total future supply and
demand in the Basin is shown conceptually in figure 12. Although a range of future imbalances is
plausible, when comparing the median of water supply projections to the median of the water
demand projections, the long-term imbalance in future supply and demand is projected to be
about 3.2 maf by 2060.
First, the 3.2 maf imbalance is based on the median imbalance for a particular year and can
either be more or less from year to year under any one of the projections. Second, single-year
imbalances of this magnitude have occurred several times in the past. Although there have been
shortages in supply in Upper Basin tributaries, Colorado River deliveries of basic apportionments
in the Lower Basin have been made with 100 percent reliability, primarily as a result of the ability
to capture water in system reservoirs during high-flow years and to deliver that water during
low-flow years.

So, the reservoirs are the key to the balance. Reclamation acknowledged in 2012 that 3.2 maf
imbalance may be mitigated by the system’s reservoirs and the ability to capture and deliver
water. But with Lake Mead’s trajectory headed downward and Lake Powell’s level61 as of July
30, 2020 (past greatest 2020 inflow) at 93.6 feet below Full Pool (Elevation 3,700), down -15.20
feet from one year ago, 50.86% of Full Pool (24,322,000 af), and inflows at 63.31% of the July
30th average of 9,505,435 acre feet, even the dimmest bulb might see there’s a problem.

62

Proponent UBWR and Reclamation have negotiated a contract63 to supply “excess” Green River
water for the LPP at a price from Flaming Gorge to Lake Powell to supply the water for the
60

http://www.riversimulator.org/Resources/USBR/BasinStudy/Final/03TechnicalAReportScenarioDevelopment.pdf
http://lakepowell.water-data.com/
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http://graphs.water-data.com/lakemead/
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project and deal with the imbalance issue. In this time of great drought, using the term “excess”
to describe water seems rather improbable. But what about the LPP 41-3479 water right—its
need and its security?
The need is in question. In May 2010 Utah’s Division of Water Resources (UDWRe) sent Utah’s
Division of Water Rights a letter with the 40-Year Plan for the Board of Water Resources'
Flaming Gorge Water Right64, which included water right 41-3479. The letter argued that the
right was necessary for the proposed LPP and showed a 275,000 ac-ft per year water need by
2060. The DEIS now shows a revised water need for that year of 184,000 ac-ft per year. This has
been accomplished through lower-than-projected population growth and minimal water
conservation. Even with minimal conservation and slowing population growth nearly 100,000
ac-ft per year less demand is needed in Washington County. Our use of over 300 gpcd will come
down to 240 gpcd to meet that need, and with additional conservation that still-high 240 gpcd
can come down even more negating the need for additional water by 2060.
May 2010 UDWRe letter65 explained:
The Board has filed a Request for Extension of Time to File Proof of Beneficial Use for the unused
portion of the Flaming Gorge Water Right as well as for other portions of the right that have
reverted, or will revert to the Board including: 41-3516,41-3529,41- 3532,49-1654,89-1595,891596,89-1614,89-1616,97-2220,97-2237,91-5075,92- 638, 92-656, and 93-3750. If the
extensions are granted, the Board will request that all segregated rights be consolidated back to
Water Right 41-3479. The water represented by these rights will be delivered by the Board,
through the LPP, to supply the municipal and industrial water needs of Kane County Water
Conservancy District, Washington County Water Conservancy District and Central Iron County
Water Conservancy District.
The Board has also agreed to subordinate their Flaming Gorge Water Rights to the
BOR's water right for the Central Utah Project, and to the portions of the Flaming Gorge
Water Rights that were transferred to the Uintah and Duchesne County Water
Conservancy Districts for use in the Uintah Basin, subject to the districts also
subordinating their rights to the BOR's water right for the Central Utah Project.
It is anticipated all the water for which this extension request is being filed will be used by the
three water conservancy districts to be served by the LPP. Development of the LPP is underway
and is expected to be in operation by 2020. At least 90% of the water is anticipated to be used by
2040 and fully used before 2060, perhaps much sooner depending on circumstances.

It is now 2020 and we are not near the operation timeframe noted in the 2010 letter. We have
not run out of water as the state and WCWCD warned citizens.
Additionally, it seems that the water right for the LPP water is merely a “paper” right with no
water to back it up and appears “junior” to other CUP water rights from which it comes. A May
2011 letter from Reclamation to UBWR on the matter shows:
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https://www.usbr.gov/uc/provo/pdf/GreenRiver_ExchangeContract_V2.pdf
http://www.riversimulator.org/Resources/Pipelines/LPP/40yearPlanFlamingGorgeWaterRight2010.pdf
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If the water right for the LPP is only a paper water right, it is not suitable for a permanent water
project that residents have to rely on – particularly when the Proponent and our WCWCD have
set up the alternative conditions to require “system redundancy with a safety buffer.” Our local
and state residents would spend billions of dollars paying for building the LPP to a diminishing
resource.
Many questions remain. How much water can the water rights holders plan on using and of
those who has senior priority right?
According to Reclamation’s SECURE Water Act Section 9503(c) – Reclamation Climate Change
and Water 201166 report:
Today, Reclamation is the largest wholesaler of water in the United States and the second
largest producer of hydroelectric power in the Western United States.

There seems to be a conflict of interest between Reclamation’s mission of managing the river
and selling water for the questionable LPP project.:
The mission of the Bureau of Reclamation is to manage, develop, and protect water and related
resources in an environmentally and economically sound manner in the interest of the American
public.67

DEIS
3.8.1.3 Existing Conditions
In general, the average annual natural flow of the Colorado River at Lees Ferry over the 113-year period
(water years 1906 through 2010) has averaged around 14.6 maf but has ranged between approximately
5.4 and 24.18 maf.

Comment
We are in a twenty-year drought. For Reclamation to use a 113-year period of 1906 through
2010—capturing early-20th Century high flows and omitting ten years of drought-condition
flows (2011-2020) certainly seems to skew the modeling, resulting in the high of 24.18 maf.
Again, we are not modeling experts but are not the dimmest bulbs either.
66

SECURE Water Act Section 9503(c) – Reclamation Climate Change and Water 2011
https://www.usbr.gov/climate/secure/docs/2011secure/2011SECUREWaterReport.pdf
67
https://usbr.gov/main/about/mission.html
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For nearly one hundred years the “science” of the river has been conveniently ignored as
politicians and developers pushed for excessive growth in the West and Southwest.

8167-16 Other

68

“Science Be Dammed” by Eric Kuhn and John Fleck makes it clear that those with the scientific
knowledge have been shoved to the background during the Colorado River’s hydrology history.
Kuhn and Fleck are not two fly-by-night writers with little to back up their position. Kuhn worked
for the Colorado River Water Conservancy District from 1981 to 2018, including as general
manager for twenty-two years. John Fleck is director of the University of New Mexico’s Water
Resources Program and has written several books on water and the Colorado River.
“Science Be Dammed” points to how effectively the science was dismissed. In 1916 Eugene Clyde
(E.C.) LaRue69 of the USGS wrote the first comprehensive engineering report on the Colorado
River—“Water Supply Paper 395” —in which he cautioned that the river’s water “is not
sufficient to irrigate all the irrigable lands lying within the basin.” From “Science Be Dammed”:
For the period of the late 1890s to 1922 LaRue calculated an average natural flow at Lee Ferry of
16.5 million acre-feet per year, about a million acre-feet per year less than the 17.5-million-acrefoot number used by Colorado’s Carpenter and 1.6 million acre-feet less than the 18.1-millionacre-foot figure used by Arthur Powell Davis in later compact ratification discussions.
Using the work of LaRue and Stabler, the available water supply, as measured by the average
annual natural flow at Lee Ferry over the almost fifty-year period of the mid-1870s to 1922 was
about 15 million acre-feet per year, significantly less than the 17.5 million acre-feet on which the
compact’s negotiators had relied and very close to today’s modern value of 14.8 million acre-feet
per year.

The DEIS references a 113-year period of 1906 through 2010 and ignores the mid-1870s to 1905
years that LaRue’s study and findings included, includes high-water years in the 1980s, and
ignores years of drought from 2011 to 2020. Although the “average flow” numbers may be
similar (14.6 to 15) the DEIS high-flow figure of 24.18 maf may be skewed by omitting 1886 to
1905 an “unusually long period of low runoff” according to LaRue.
DEIS
3.8.2.1 No Action Alternative
Virgin River
Local planned projects would each develop more water from the Virgin River Basin. This would reduce
the flow of the Virgin River by some unknown amount due to consumptive use of that developed water.
The results of the VRDSM for the No Action Alternative are presented in the comparative analysis
section below (3.8.2.3).

Comment
The DEIS acknowledges that planned projects “would reduce the flow of the Virgin River by
some unknown amount due to consumptive use.” This is the key to why we should not burden
our state and our county with a multi-billion dollar project. We have already reduced our 2060
water demand from 275,000 afy (2011 UBWR Water Needs Assessment70) to 184,000 afy and
lowered our consumption from around 400 gpcd in 2000 to 302 gpcd, but we are still using far
more water than other desert communities—no matter how one calculates the numbers. It is
less risky to depend on our local resources and manage our use than to rely on a diminishing
river and lake 140 miles away.
68

https://www.amazon.com/Science-Be-Dammed-Ignoring-Inconvenient/dp/0816540055
http://archiveswest.orbiscascade.org/ark:/80444/xv32711
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DEIS
3.8.2.3 Comparative Analysis of Alternatives
Sensitivity Analysis
Additionally, the long-term future fails to incorporate both the Interim Guidelines and the 2019 DCP
operations that have been specifically implemented to assist during drought conditions. The Interim
Guidelines are currently in review as required in Section XI.G.7.D. of the Interim Guidelines ROD.
Reclamation is currently reviewing and evaluating the Interim Guidelines and will be undergoing a
rigorous process to identify potential future operational strategies under various hydrologic conditions
after the evaluation is complete. That process, as outlined in the Interim Guidelines ROD, is separate
from this analysis, which analyzes the effects of depletion associated with the Proposed Project

Comment
We are pleased to see that Reclamation is planning a “rigorous process to identify potential
future operational strategies” but are concerned that Reclamation is getting the cart before the
horse. It’s very concerning that this project is being reviewed for approval at this time, as the
drought continues, with the potential for a decision based on incorrect facts. We hope that
Reclamation will honestly consider, even before your “rigorous process,” the challenges that the
river will face in the next thirty to forty years and beyond as they apply to this project and use
that to deny this project in the FEIS. It seems clear that if we face a hotter/drier future Lake
Powell will fare better without the LPP. From DEIS page 121:

DEIS
VRDSM Model Results
Flows under the Proposed Project scenario increased in the lower portions of the Virgin River near the
state line because secondary demands in 2060 were not at a level to fully reuse all Virgin River and
Proposed Project return flows from the St. George M&I demand. These changes in flows represent an
upper bound of the effects that LPP supplies could have on the lower portions of the river. The effects
would decrease beyond 2060 as secondary demands would continue to increase and use more return
flows. Effects would also be less under drier, hotter climate change projections because there would be
less reuse water available from Virgin River supplies and more of the Proposed Project return flows
would be reused. The amount of return flows would depend on how the system is operated, the existing
demand at any specific time, the ratio of culinary, secondary, and reuse water serving that demand, and
climate change.
The No Action Alternative scenario did not meet St. George M&I demand and was short every year by
approximately 54,000 acre-feet per year. The Proposed Project scenario had occasional shortages that
averaged to approximately 2,000 acre-feet per year. Shortages are accounted for in the reliable yield
planning for WCWCD and are not unexpected in the Proposed Project scenario; however, the VRDSM is
not structured to simulate management optimization techniques, emergency groundwater storage
supplies, or other approaches to handle such discrete events.
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Comment
Of course the “No Action Alternative did not meet St. George M&I demand” because the
demand number is so high due to a “contrived” gpcd figure. The equation used to factor future
demand not only uses high gpcd usage but also factors in “15% water loss” (75% of which is
considered recoverable by EPA71) and adds additional population to support high demand. It is
outrageous that Reclamation is allowing the Proponent to contrive the situation in such a way.

DEIS
3.9.2 Environmental Consequences
Operation
The spread of invasive aquatic species would affect water quality in the affected environment. Quagga
mussels (Dreissena rostriformis bugensis) are a major water quality concern and were discovered in Lake
Powell in 2013, and the population has steadily grown since. Quagga mussels are destructive to
ecosystems and water/wastewater systems. The mussels are prone to attaching to submerged objects
and form dense clusters of organisms. They attach to pumps, pipes, M&I water supply systems, and
other infrastructure. Quagga mussels are filter feeders that remove phytoplankton from the water
column, which in turn reduces zooplankton, a food source for many aquatic species. The mussels also
produce pseudofeces that accumulate in the water body and contain toxins that decrease pH levels.

Comment
As far back as 1998, the Department of Interior’s U.S. Fish and Wildlife Service created the 100th
Meridian Initiative72 to slow the westward spread of this and other invasive species, apparently
with no real success. It was clear even then that the mussels can severely compromise efficiency
at water facilities by causing flow restrictions and encouraging rust on infrastructure and
damaging the environment. The first quagga mussel west of the Continental Divide was
discovered Jan. 6, 2007.
Lake Powell is already infested with the quagga mussels. It’s interesting to note that the state’s
March 2011 Draft Study Report 2 Aquatic Resources73 to FERC devoted about 10 pages to the
quagga mussel issue, but the November 2015 Draft Study Report 11 Special Status Aquatic
Species and Habitats74 devoted only one paragraph to the quagga mussel situation. Then, the
issue became more critical, judging by the April 2016 Final Study Report Aquatic Resources75,
which devoted extensive coverage to the issue, dedicating nearly a third of the 2016 107-page
document to the quagga mussel problem and efforts to control them. Obviously, this has
become a much more serious problem since the LPP efforts began.
The increasing seriousness of the problem points to the need for additional protection for our
local water. Yes, boaters could contribute to the problem through carelessness but we don’t
need to add to the problem by piping quagga-infested water from Lake Powell to Sand Hollow.
The effects and costs of chemicals to treat have not been fully revealed to our knowledge. Filters
are not completely effective either.
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https://www.epa.gov/sites/production/files/2015-04/documents/epa816f13002.pdf
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https://www.fws.gov/Fisheries/ANS/pdf_files/100thMeridian.pdf
https://conserveswu.org/wp-content/uploads/2012/04/02DraftAquaticResourcesReport.pdf
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https://www.dropbox.com/sh/76boj1xgew4a3l3/AAA5mYkdZfixwfiTl39TMggRa/Study%20Reports?dl=0&previe
w=11+Revised+Draft+Special+Status+Aquatic+Resources+Study+Report+113015.pdf&subfolder_nav_tracking=1
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https://conserveswu.org/wp-content/uploads/2020/06/20160430-02-Aquatic-Resources-StudyReport_FINAL.pdf
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In 2016, the National Park Service (NPS) expressed concerns76 to the UDRWe during the FERC
public comment period about transferring water from Lake Powell – a known quagga mussel
infested water body – to another water body (Sand Hollow) unless “sufficient mitigation
measures are in place.” The state responded that a combination of chemical treatment and selfcleaning microscreen filtration was planned, and if “more effective and reliable aquatic invasive
species control measure are available when the LPP Project is designed prior to construction,
then the best available technology will be designed and implemented, as long as such best
available technology does not have adverse effects on environmental resources.” However, the
UDWRe acknowledged that it “may not be possible to absolutely manage this potential problem
to any practical extent for all species; however, the ability to monitor the problem is a critical
factor.”

8167-17 Aquatic Invasive Species

8167-18 Aquatic Invasive Species

The state hopes to control the mussels using a molluscicide. CO RIV-NEV77 used the product and
stated in comments to FERC that, “Our experience has been that the proposed molluscicide (i.e.,
Zequinox) does not have a 100% kill rate and filtering is not 100% effective.”78 So, will taxpayer
money spent on this be a wise decision or more waste?
Other states have great concerns about the species. From Quagga-Zebra Mussel Action Plan for
Western U.S. Waters79
Without increased and immediate action, quagga and zebra mussels will cause irreparable
ecological damage to western waters and long-term costs will be in the billions. In Idaho, the
conservative estimate of state-wide direct and indirect costs from establishment of Dreissenid
mussels is $94,474,000.
For example, a recent assessment of the potential economic impacts to the hydroelectric
facilities of the Columbia River Basin suggest that costs to install chlorination systems could be
as high as $2 million for some facilities with recurring operation costs of $100,000 per year.
Many analyses do not address the economic impact of invasive species on natural area
ecosystems. Instead, they often reflect the impacts of invasive species on commercial activities.
The true cost of invasive species is underestimated if estimates of damages do not include lost
ecosystem function, such as water purification and aesthetic values.

In addition to the molluscicide, the state plans “physical” controls. But, according to a fairly
recent State of Michigan report, “Conventional water screens, in-line debris filters,
ultrafiltration, and traveling screens, many of which are now becoming self-cleaning, can be
effective in blocking adult mussels and shells, but many still allow passage of veligers.” Veliger is
the mussel’s microscopic stage - a stage during which it can remain suspended in the water
column for up to four weeks, easily passing through filters and strainers. So much for Utah’s
filtering idea. The report adds that newer “antifouling” construction materials for structures and
pipes “could minimize the mussels’ impact” along with toxic antifouling coatings that must be
reapplied, but is that enough to reassure taxpayers who will be footing this ongoing and
expensive bill.
76

https://conserveswu.org/wp-content/uploads/2018/02/FERC-DWR-responses-to-comments-on-PLP-5-2-161.pdf
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Name shown in Attachment 4 PLP Lake Powell Pipeline Project Responses to Participant Comments on PLP and
Draft Study Reports 04/30/16
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https://conserveswu.org/wp-content/uploads/2018/02/FERC-DWR-responses-to-comments-on-PLP-5-2-161.pdf
79
https://www.anstaskforce.gov/QZAP/QZAP_FINAL_Feb2010.pdf
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The NPS also expressed concerns to FERC about the effects of LPP water on the Virgin River
system. Although the LPP does not go directly to the Virgin River, the water would go from LP,
to Sand Hollow, to Quail Creek (QC) Reservoir and subsequently through releases from QC to the
Virgin River. NPS suggests that the impact cannot be entirely mitigated. Here is the state’s
response to their concerns80:

8167-19 Aquatic Invasive Species

If Sand Hollow Reservoir becomes infested, it would be necessary to implement treatment at the
reservoir’s outlet structure to prevent colonization in the water system and its appurtenances.
This would prevent any transfer to Quail Creek Reservoir. Should Quail Creek Reservoir become
infested, treatment would be applied at its two outlet structures, the main dam and the south
dam. At the same time, any discharges from the reservoir would be shut off. There are many
levels of protection to protect the Virgin River from any aquatic invasive species infestation
resulting from the LPP Project. Closing the outlet valve at Quail Creek Reservoir, combined with
additional treatment, would completely address this issue.

So, they have a plan to keep mussels out of the Virgin River, but, will the state’s plan prevail in a
dire situation? Is it any better than earlier plans elsewhere that have failed to control these
invasive creatures? Quagga mussels have made it into municipal systems such as in Arizona:
The mussels have made their way into some cities’ water systems, including Cave Creek and
Scottsdale. Most of the mussels have to be removed manually, shell and all. If you just kill the
mussels, their shells fall into equipment and continue to cause problems.
In 2013, Scottsdale found quagga mussels in a pumping station where Central Arizona Project
water flows into its system. Employees scrape off some mussels by hand, but most are removed
with a high-pressure sprayer and then vacuumed into a container. So far, Scottsdale has been
able to minimize damage done to its pumping equipment.81

“So far” is not a very reassuring assessment of the situation that Scottsdale faces and which we
might also if quagga mussels make their way into our water system. Scottsdale is not the only
Arizona town dealing with the situation. Cave Creek also has their problems and it has cost
them.
The mussel removal could cost the town of Cave Creek nearly $50,000 for emergency fixes.82

Arizona is taking the problem seriously while here in Washington County a local news article on
the issues stated:
Water managers say they’ve been dealing with the mussels for over a decade and have plans in
place to keep the mussels from becoming an issue.83

We do not believe that Washington County has been dealing with the mussels for over a decade
to the extent they would need to with a 140-mile pipeline.
From the Glen Canyon website:
As of 2016, thousands of adult quagga mussels have been found in Lake Powell, attached to
canyon walls, the Glen Canyon Dam, boats, and other underwater structures, especially in the
80

https://conserveswu.org/wp-content/uploads/2018/02/FERC-DWR-responses-to-comments-on-PLP-5-2-161.pdf
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https://www.amwua.org/blog/quaggas-muscle-their-way-into-your-citys-water-delivery-system
82
https://kjzz.org/content/38463/cave-creek-facing-expensive-invasive-mussel-removal
83
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southern portions of the lake. Adult mussel populations are expected to expand and increase as
the season progresses and over the next few years.84

Although our WCWCD officials may be taking the quagga mussel problem lightly, Reclamation
isn’t. Reclamation’s website provides this information from Reclamation’s January 2020 report
“Compendium of Reclamation Mussel Control Research for Hydropower Facilities”85
Invasive dreissenid mussels (quagga and zebra mussels) are prolific breeders and are capable of
settling on any hard surface they encounter. This behavior is problematic for hydropower
facilities because the mussels settle on submerged surfaces like water intakes, trashracks, pipes,
and other hydraulic equipment that are utilized for water delivery and hydropower production.
When mussel populations are dense, mussels will begin to settle on top of each other which can
restrict flow in critical systems leading to increased maintenance and unplanned outages.
The impact of invasive mussels to Reclamation hydropower facility operation and maintenance
has been a concern since the first western discovery of quagga mussels (Dreissena rostriformis
bugensis) in 2007 at reservoirs along the lower Colorado River. Four major Reclamation facilities
including Glen Canyon, Hoover, Davis, and Parker Dams and Powerplants are currently impacted.
Quagga mussel populations at these locations are dense and pose serious potential for
interrupted water delivery and power generation and increased operations and maintenance
costs.

The report includes this table showing a list of “mussel control methods, for hydropower
facilities tested (and in progress) by Reclamation, year/s research was conducted, study
location, target result, potential for use, and if methods were implemented, or reasons
implementation has not occurred at Reclamation facilities.” It appears, given the amount of
effort that Reclamation is putting into researching the issue, that it will take more than
WCWCD’s blithe comments about keeping the mussels from becoming an issue to solve the
problem we would face if the LPP is built. Most methods were rejected due to maintenance,
durability, cost or efficacy issues.

84

https://www.nps.gov/glca/learn/nature/mussel-update.htm (2016)
https://www.usbr.gov/mussels/control/docs/Compendium_of_Reclamation_mussel_control_research_for_hydr
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DEIS
3.9.2.3 Southern Alternative
Operation
Quagga mussels are destructive to ecosystems and water/wastewater systems. The mussels are prone
to attaching to submerged objects and form dense clusters of organisms. They attach to pumps, pipes,
M&I water supply systems, and other infrastructure.
Often, quagga mussel infestations are considered a water quality issue. The current mussel population is
most prevalent in the Lake Powell forebay, from which water for the Proposed Project would be
diverted.
Mitigation Measures
Minor changes to the EPMs should be implemented to meet agency-specific goals and objectives for
management of water quality resources. No additional mitigation measures are proposed beyond the
EPMs that would be implemented as part of the construction of the Proposed Project.

Comment
Because of the seriousness of the quagga mussel issue and because the No Action Alternative
(or the Local Waters Alternative) would avoid adding possibly-infested LPP water to our water
supply, Reclamation should deny the Project Proponent’s request for approval of this project.
DEIS
3.10 Aquatic Invasive Species
3.10.1 Affected Environment
Quagga mussels have significant operational and environmental impacts in the lower Colorado River
drainage and continue to be a serious problem.
As quagga mussels continue to spread, water conveyance systems are impacted by biofouling while
ecosystems are degraded.
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Lacey Act (16 USC §§ 3371–3378). Under injurious species provisions, it is illegal to import, export, or
ship the listed species in the Lacey Act to other states. Quagga mussels are listed under Title 18 of the
Lacey Act.
E.O. 13112 and E.O. 13751 require federal agencies to refrain from authorizing, funding, or
implementing actions that are likely to cause or promote the introduction, establishment, or spread of
invasive species in the United States unless, pursuant to guidelines that it has prescribed, the agency has
determined and made public its determination that the benefits of such actions clearly outweigh the
potential harm caused by invasive species; and that all feasible and prudent measures to minimize risk
of harm will be taken in conjunction with the actions. The framework for choosing the action
alternatives will require that the Record of Decision will include a determination that meets both E.O.
requirements.

Comment
The Lacey Act (16 USC §§ 3371–3378) makes it clear that approving the LPP should not be done.
It has not been proven in the LPP economics that “…the benefits of such actions clearly outweigh
the potential harm caused by invasive species.” Additionally, it is debatable if “…all feasible and
prudent measures to minimize risk of harm will be taken in conjunction with the actions…” as
required under E.O. 13112 and E.O. 13751. Only the No Action Alternative (or Local Waters
Alternative) can assure that the project would not bring these invasive species to our area. It’s
enough that we have to deal with the recreational boats. Additional cost should not be imposed
on this state and county.

DEIS
3.10.1.2 Environmental Protection Measures
Current designs to prevent quagga mussels in LPP supplies currently call for coatings, screens, and
chemical treatment at the intake and BPSs. The best available technology will be evaluated during final
design and will be implemented to prevent quagga mussels. Applicable technology could include selfcleaning screens and ultraviolet treatment. Preventive measure could be installed at all pump stations
and hydrostations (UDWRe 2020; see Appendix E, Plan of Development).

Comment
See our comments under DEIS 3.9.2 Environmental Consequences Operation section above
regarding preventive measures.

DEIS
3.10.2 Environmental Consequences
3.10.2.1 No Action Alternative
The No Action Alternative would be the same as the existing conditions outlined in Section 1.4 of
Appendix C-12, Aquatic Invasive Species. Sand Hollow Reservoir would remain at high risk for quagga
mussel infestation due to the number of recreational boaters traveling to it and Quail Creek Reservoir
from nearby infested waterbodies. Additionally, none of the projects planned by the District, that would
occur if the LPP was not built, would increase risk of infestation of quagga mussels to surrounding
waterbodies.

Comment
It’s clear that with or without the LPP there is some risk of getting mussels in Sand Hollow and
Quail Creek Reservoir, too. But it seems that controlling boats may be easier than knowing
what’s going on at all times in a 140-mile pipeline not to mention the cost associated with
management of that. We already have much expense allocate to controlling the boat situation.
Adding more cost is not necessary.

Rutherford/Van Dam public comments on Lake Powell Pipeline Project DEIS Sept 2020

Page 44 of 102

8167

DEIS
3.10.2.2 Southern Alternative
The Southern Alternative would increase the overall potential for spreading quagga mussels to Sand
Hollow and Quail Creek Reservoirs because water delivered through the pipeline could contain the
mussel in its many life stages. Implementing the EPMs will minimize that risk to the greatest extent
given the practicality of treatments to this specific Proposed Project while using the best available
information to inform both the EPMs and mitigation measures. While these individual measures do not
completely alleviate the potential effects from quagga mussels, a combination of all measures would
reduce the potential for infestation and minimize the potential for spreading quagga mussels to
waterbodies outside of the Project Area. If all preventive measures (filtration, UV treatment, chemical
application) fail and quagga mussels are released into Sand Hollow, their successful establishment
would be inevitable. Without treatment, the infestation would have impacts on the aquatic resources
within Sand Hollow Reservoir and Quail Creek Reservoir since they are connected via a pipeline.
(emphasis added)

Comment
The DEIS makes it clear that the potential for spreading quagga mussels applies to both the
Southern Alternative and the Highway Alternative. Neither is without additional risk to our
already-existing risk of recreational boats, which is cheaper and easier to control than the
pipeline.
The topic was on the agenda of the Utah Water Development Commission’s June 2020 meeting
at which the following comments were made by commission members86:
Very complex situation if we get in our drinking water system. Tremendous challenges and
costs!
It would be devastating to infrastructure we have in place.

Nathan Owens of the Utah Department of Natural Resource (UDNRe) presented at the meeting
with the following details about Lake Powell, the largest containment program in country:
~100,000 inspections in 2014, 6,000 decontaminations
310,000 inspections in 2019
10,000 decontaminations planned in 2020

When asked about costs to manage he said they vary greatly - boating traffic, highways in and
out, new inspection stations (e.g $300-500K annually Jordanelle, $2-$3M annually Flaming
Gorge).
We do not need to add to these costs with additional LPP maintenance costs and the potential
for more in our water systems. Previous information about Reclamation’s study of control
options makes it clear they’re costly and may be ineffective.

DEIS
Mitigation Measures
Monitoring at pump stations and Sand Hollow Reservoir would be conducted on a weekly basis and
would inform what steps may be required to prevent quagga mussels from becoming established in
Sand Hollow and Quail Creek Reservoirs. If Sand Hollow Reservoir were to become infested, it would be
necessary to shut down the transfer of water between Sand Hollow Reservoir and Quail Creek Reservoir
and Quail Creek Reservoir’s outlet to the Virgin River. Should Quail Creek Reservoir become infested,
treatment would be applied at its two outlet structures, main dam, and south dam. At the same time,
86

https://le.utah.gov/av/committeeArchive.jsp?mtgID=17121

Rutherford/Van Dam public comments on Lake Powell Pipeline Project DEIS Sept 2020

Page 45 of 102

8167
any discharges from the reservoir would be shut off. To date, potassium chloride has provided the only
documented case of successful open-water treatment and eradication of a dreissenid mussel population
from an entire waterbody. For this reason, among others discussed in Section 2.2.2 in Appendix C-12,
Aquatic Invasive Species, potassium chloride is the recommended open-water treatment of Sand Hollow
and Quail Creek reservoirs if they become infested (Reclamation 2015).

Comment
The DEIS says that potassium chloride is how our water district would attempt to control an
infestation in Sand Hollow and/or Quail Creek Reservoir. It doesn’t take much effort to find more
areas where mussels are a problem and control elusive. In Canada, the Easter Irrigation District
and Alberta Agriculture hired Paterson Earth & Water to study the issue and see if potassium
chloride would be an effective control. 87
There are ways to battle mussels, but they are neither cheap nor easy, says the Paterson Earth &
Water report.
It determined using potash as a source of potassium chloride is the most viable chemical control.
But it would cost at least $1.1 million for every treatment and would be a massive logistical
operation, needing “at least 60 mobile treatment systems” if the goal was to treat all the pipes
each spring.
The report also examines various screens and filtration methods to keep mussels out of pipes,
but those, too, come with problems — including cost, screen clogging, maintenance, a drop in
water pressure, and the fact that veligers (mussel larvae) are really tiny and can slip through
even fine mesh.

Although the Alberta system reviewed in the Paterson Earth & Water study may be very
different from the LPP’s specifications, the study points to the fact that control measures are
neither fail-safe nor cheap.
Would monitoring at pump stations on a “weekly basis” as the DEIS states be sufficient to catch
anything moving toward Sand Hollow?

DEIS
3.10.2.4 Comparative Analysis of Alternatives

With the recommended environmental protection and mitigation measures, the Proposed Project poses
a lower risk to spreading quagga mussels into Sand Hollow Reservoir than the risk that recreational
boaters pose. In 2018 and 2019, the only Utah reservoir that required more decontaminations than
Sand Hollow Reservoir was Lake Powell (UDWR 2019).

Comment
The above statement is “cold comfort” to those of us faced with paying for the LPP and faced
with the potential to add even more risk with the possibility of moving quagga mussels to our
area. The LPP may pose less risk to spreading quagga mussels than the risk of recreational
boaters, but that implies that one will be replaced by the other and does not consider the
cumulative effects! The cumulative effects of both the LPP and recreation boats with quagga
mussel risk potential must be evaluated.

DEIS
3.15 Threatened and Endangered Species
The ESA, as amended (16 USC 1531 et seq.), protects and recovers imperiled species and the ecosystems
on which they depend. The ESA requires federal agencies, in consultation with the USFWS, to ensure
87
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that actions they authorize, fund, or carry out are not likely to jeopardize the continued existence of any
listed species or result in the destruction or adverse modification of designated critical habitat of such
species. The ESA also prohibits the take of any listed species.
Table 3.15-1 describes the ESA-listed species effects identified for this analysis.

Comment
Table 3.15-1 ESA Species Effects Identified for Analysis includes the following for consideration:
x

Direct loss of individuals and/or habitat due to vegetation removal, soil disturbance,
stream crossings

x

Increased dust

x

Increased invasive species and noxious weeds

x

Modification/loss of habitat

x

Disruption of breeding and nesting activities or other important seasonal activities

x

Introduction and dispersal of invasive aquatic species

It’s clear from our reading of the DEIS that some if not all of the above effects pertain to the
threatened Mojave desert tortoise. Although the DEIS attempts to make provisions to protect
the animals, vegetation removal, soil disturbance, increased dust, modification/loss of habitat
would occur due to construction activities. Disruption of breeding and nesting activities or other
important season activities would occur since construction would continue during the active
season.
Table 3.15-2 ESA Species and Critical Habitat Summary states with regard to the threatened
Mojave desert tortoise:
Designated critical habitat is within the analysis area but 0.4 miles north of the LPP. Potential for
effects to Mojave Desert tortoise and habitat occur on the westernmost portion of the Project
Area in Washington County, Utah, on BLM-managed land, SITLA, and private lands.

DEIS
Indirect and Direct Species-Specific Effects: Mojave Desert Tortoise
The Proposed Project would cross occupied Mojave Desert tortoise habitat, which would include
vegetation removal, excavation, and vehicle use Direct effects to tortoise may be expected because
Proposed Project-related vegetation removal, excavation, and vehicle use have the potential to disturb
or destroy desert tortoise and their burrows. Direct effects may include loss, fragmentation, and
degradation of habitat; fatality as a result of crushing or burying; and mishandling of tortoises that could
lead to water expulsion and death if they are not able to access water and rehydrate quickly. The
pipeline and access roads are not expected to create barriers to tortoise movement; however, the
Proposed Project could contribute to fatality, habitat fragmentation, and degradation.
Construction effects to Mojave Desert tortoise would occur for the duration of construction activities
and could have result in fatalities of individual tortoise; however, implementation of EPMs and Section 7
consultation conservation measures would minimize potential for fatality.
Revegetation would minimize long-term effects of construction on Mojave Desert tortoise habitat;
however, restoration in these habitats is difficult often resulting in low success, and the potential for
invasive species such as cheatgrass is high.

Rutherford/Van Dam public comments on Lake Powell Pipeline Project DEIS Sept 2020

Page 47 of 102

8167

Comment
The above examples are just a taste of the information contained in the DEIS that creates
concern about the effects on the MDT. This animal is already under stress from development in
and near the recovery areas set aside nearly thirty years ago to help protect it. In Washington
County, concurrently with this LPP DEIS review, a DEIS review for the Northern Corridor through
the heart of Red Cliffs National Conservation Area and Desert Reserve is underway. The area
was set aside specifically to protect the MDT and now is under direct threat.
For these two DEIS reviews to be underway at the same time and not consider the “cumulative”
effects of these two actions on the threatened MDT is problematic, to say the least.
Two recent fires in Red Cliffs—the Turkey Farm Road Fire and the Cottonwood Trail Fire—have
devastated nearly 20% of the NCA/Reserve leaving MDT without adequate food and moisture in
that food for their preservation. According to the July 2020 Habitat Conservation Advisory
Committee meeting88 it may be years before we know the extent of the damage and yet
agencies and project proponents forge ahead with both projects with little concern about the
cumulative damages.

DEIS
3.16 Visual Resources
Class I - The objective of this class is to preserve the existing character of the landscape. This class
provides for natural ecological changes but does not preclude very limited management activity. The
level of change to the characteristic landscape should be negligible and must not attract attention.
Class II - The objective of this class is to retain the existing character of the landscape. The level of
change to the characteristic landscape should be low. Management activities may be seen but should
not attract the attention of the casual observer. Any changes must repeat the basic elements of form,
line, color, and texture found in the predominant natural features of the characteristic landscape.
Class III - The objective of this class is to partially retain the existing character of the landscape. The level
of change to the characteristic landscape should be moderate. Management activities may attract
attention but should not dominate the casual observer’s view. Changes should repeat the basic
elements found in the predominant natural features of the characteristic landscape.
Class IV - The objective of this class is to provide for management activities that require major
modification of the existing character of the landscape. The level of change to the characteristic
landscape can be high. These management activities may dominate the view and be the major focus of
viewer attention.
3.16.2.2 Southern Alternative
The large facilities (BPSs or HSs and associated infrastructure) that would be constructed adjacent to
roads and highways for the Southern Alternative would create moderate to strong contrast and result in
notable to substantial changes in the landscape character. Those located in areas that are primarily
undeveloped would create the greater magnitude of change. The transmission lines would create
negligible to moderate contrast and result in negligible to notable changes in the landscape character
depending on their location and proximity to other utility lines or development. The pipeline
disturbance would create negligible to weak contrast and result in negligible to subtle change in the
landscape character across the Project Area if environmental protection and mitigation measures are
successfully implemented. Across the Southern Alternative where the alignments cross federal lands,
BLM VRM objectives and NPS Zone visual objectives would be met.
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3.16.2.4 Comparative Analysis of Alternatives
On lands managed by BLM and the Utah School and Institutional Trust Lands Administration (SITLA), the
visual effects would range from negligible to substantial in both action alternatives. The substantial
effects would be associated with the large booster pump station and hydrostation facilities constructed
along the pipeline that would create strong contrast to the existing landscape character. On Tribalmanaged lands negligible to subtle visual effects would be associated with the pipeline alignment in the
Highway Alternative which would create weak contrast; the Southern Alternative would not cross Tribalmanaged lands. On NPS-managed lands in GCNRA, the visual effects associated with the Southern
Alternative would range from negligible to notable, with the notable effects being associated with the
large facilities which create moderate contrast. And at Pipe Spring National Monument the visual effects
would be negligible to subtle associated with the disturbances associated with the pipeline alignment in
the Highway Alternative. For Reclamation, notable visual effects would result from the construction of
the Intake Pump Station and associated facilities which would create moderate contrast, whereas
Reclamation does not manage any lands associated with the Highway Alternative. Only in short
segments, ASDL lands are crossed by the pipeline and a transmission line that parallels an existing one,
thus creating weak contrast and resulting in negligible to subtle visual effects. On private lands the large
facilities would be located adjacent to existing infrastructure or screened by landform and vegetation,
resulting in notable visual effects from the moderate contrast created. For both alternatives, several of
the booster pump station and hydrostation facilities create the strong contrast which results in
substantial magnitudes of change to visual resource compared to the pipeline alignments and
transmission lines. See Table 3.16-6 for a summary of the contrast created by the station facilities, and
Table 3.16-7 for a comparison of the magnitude of change across land status/ownership by alternative.

Comment
People come from near and far to experience the grand and open vistas in Utah, considered by
many to be the most beautiful state in our nation. Building an unnecessary pipeline that would
harm that beauty when we have other options should not be allowed. The state, county and
cities spend great amounts of money on tourism and benefit from that expenditure. Already the
power lines that appear in the area of potential disturbance have undermined the natural
beauty of the area. The DEIS acknowledges that the effects could be negligible to substantial.
We do not need to “industrialize” areas of great beauty when more reasonable options are
available.

DEIS
3.17.2 Environmental Consequences
3.17.2.1 No Action Alternative
If the LPP were not built, the Proposed Project would have no additional adverse effects to cultural
resources. However, the Proposed Project is responsible for an increased awareness of cultural
resources in the area, which has been a beneficial effect. Archaeologists, tribes, and the public are now
more aware of the types and density of cultural resources within the 2-mile APE. Under the No Action
Alternative, no amendment to the RMP would be required so current management of the resources for
which the ACEC was designated (including cultural resources) as prescribed in the RMP would continue.
However, under this alternative, projects already planned by the Project Proponent would continue to
occur. Disturbance of cultural sites, due to these projects, would vary in space and time. Most effects
would be short term and could be mitigated. Most effects to cultural resources, due to construction of
other planned projects, would be minimized through implementation of standard industry practices by
the Project Proponent.

Comment
It’s certainly a stretch for the Project Proponent to try to make the LPP appear beneficial by
stating that the “Proposed Project is responsible for an increased awareness of cultural
resources in the area, which has been a beneficial effect. Archaeologists, tribes, and the public
are now more aware of the types and density of cultural resources within the 2-mile APE.” If
Rutherford/Van Dam public comments on Lake Powell Pipeline Project DEIS Sept 2020

Page 49 of 102

8167
anything it may have brought more attention to the area that may result in negative activity.
The No Action Alternative would have no adverse affects on the area and all the projects that
the WCWCD has planned would not affect that area.

DEIS
3.18 Ethnographic Resources
3.18.1 Affected Environment
Ethnographic resources are resources that are considered important to living communities. The tribes’
perspective informs this section and may not align with the federal agencies’ perspectives.
3.18.1.1 Regulatory Framework and Methodology
Pursuant to Section 106 of the NHPA (hereafter, Section 106 or NHPA depending on context), the
federal agencies must consider whether any historic property within a project’s APE could be affected by
the undertaking by making a “reasonable and good faith effort” to identify historic properties (NHPA
Section 800.4(b)(1)). This sentence requires defining several terms to better understand what it entails.
Historic property is a legal term with eligibility requirements attached to it. Ethnographic resources that
meet the eligibility criteria for listing in the NRHP are formally referred to as historic properties and/or
TCPs depending on context and have protection under law. TCPs are rooted in a traditional community’s
history and are important in maintaining the continuing cultural identity of the community.
Another important type of ethnographic resource is a “Sacred Site”:
“Sacred site” means any specific, discrete, narrowly delineated location on Federal land that is identified
by an Indian tribe, or Indian individual determined to be an appropriately authoritative representative of
an Indian religion, as sacred by virtue of its established religious significance to, or ceremonial use by, an
Indian religion; provided that the tribe or appropriately authoritative representative of an Indian religion
has informed the agency of the existence of such a site. (E.O. 13007)
When federal agencies know of sacred sites, they shall:
…“to the extent practicable, permitted by law”…
(1) accommodate access to and ceremonial use of Indian sacred sites by Indian religious practitioners
and (2) avoid adversely affecting the physical integrity of such sacred sites. Where appropriate, agencies
shall maintain the confidentiality of sacred sites…” (E.O. 13007)
3.18.2 Environmental Consequences
3.18.2.1 No Action Alternative
The No Action Alternative would have no additional effects on ethnographic resources. If the LPP were
not built, the Proposed Project would have no additional effects on ethnographic resources. However,
under this alternative, projects already planned by the Project Proponent would continue to occur.
Disturbance, due to these projects, would vary in space and time. Most effects would likely be long-term
in nature. Mitigation measures and standard industry practices would be implemented on future
planned projects to minimize effects.
3.18.2.2 Southern Alternative
The Southern Alternative would have long-term, adverse effects on ethnographic resources including
sacred sites, TCPs, and a TCD. The Southern Alternative begins at Lake Powell and ends at Sand Hollow
Reservoir. Along the path are numerous ethnographic resources that are culturally sensitive, sacred,
and/or declared historic properties eligible for inclusion on the NRHP.
Resource Management Plan Amendment
The ACEC was designated as part of the RMP. The Southern Alternative would cross through the ACEC
under one of three possible amendments. Regardless of which RMPA sub-alternative is chosen, this
crossing would have long-term, adverse effects on the Kanab Creek TCD (which is a sacred site) because
all of the proposed RMPA sub-alternatives would allow construction of the Proposed Project through
the ACEC.
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3.18.2.4 Comparative Analysis of Alternatives
The Proposed Project would have long-term adverse effects on ethnographic resources including sacred
sites, TCPs, and a TCD. The Kaibab Tribe prefers the Highway Alternative if the LPP were to be built.
There are three alternatives to consider for the Proposed Project. The least damaging to ethnographic
resources is the No Action Alternative. However, this alternative does not fit the purpose and need of
the Proposed Project.

Comment
Our nation’s history documents the poor treatment that Native Americans have received over
the centuries. They have had too much of their identity and land taken in the quest by others to
“conquer” this nation. The Kaibab Tribe should be honored, not have more taken by the
unnecessary LPP.
The RMP should not be amended to allow construction to impact the ACEC or other areas
important to the Tribe’s culture. For those who would use the LPP water to assert that the LPP
water is necessary and the Tribe’s area should be affected when we waste the water we already
have by using over 300 gpcd is more than unreasonable. It’s a travesty that continues the “it’s
ours to take” mentality that has plagued these Indigenous people for centuries.
The DEIS states that the “No Action alternative does not fit the purpose and need of the
Proposed Project.” This is using the Proponent’s fabricated “purpose and need” to eliminate the
alternative and allow consideration of LPP alternatives that would cause harm to areas held
sacred by the Tribe.
Also, regarding the “No Action” alternative, the DEIS states, “…under this alternative, projects
already planned by the Project Proponent would continue to occur. Disturbance, due to these
projects, would vary in space and time.” We know of no “already planned” projects by the
Proponent that would occur in the areas under consideration. Reclamation should be clear as to
what the “already planned” projects are that might cause impact.
The DEIS states that the effects on the ITAs (Indian Trust Assets) would be non-existent, minimal
or temporary. It’s incumbent upon the agency to let the Tribe decide what the effects would be
on “their” ITAs.

DEIS
3.20 Socioeconomics
3.20.1 Affected Environment
This analysis is based on national, regional, and local perspectives. For the purposes of this analysis, the
local economic region includes four counties: Kane County, Utah; Washington County, Utah; Coconino
County, Arizona; and Mohave County, Arizona. Economic data are also included for communities and
the KIR within the local economic region to evaluate economic benefits and project affordability.
Additional information supporting this section is provided in Appendix C-23, Socioeconomics. The
Proposed Project is a non-federal water project. The Ability to Pay (ATP) and cost-benefit ratios are
presented here exclusively for informational purposes and are not required for the Proposed Project to
proceed.
3.20.1.1 Regulatory Framework and Methodology
This analysis was conducted based on the financing and cost recovery provisions of Chapter 28, Part 4 of
the Lake Powell Pipeline Development Act (UCA 73-28-101). Details of financing and cost recovery are
subject to the contracts that would be developed under that Act.
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Comment

8167-21 Other

It has been made clear in the State of Utah Legislative Audit 2019-05 “A Performance Audit of
the Repayment Feasibility of the Lake Powell Pipeline”89 that the financing and repayment terms
in the LPP Development Act are vague.
WCWCD’s ability to repay the state, especially in the first 15 years, will largely depend on how
the state structures the repayment terms and conditions.
In addition, the final costs of the LPP, costs of other water projects the district has planned, and
WCWCD ability to increase rates will affect its ability to repay the state.
While WCWCD has the potential to generate sufficient revenue to repay the LPP’s cost, revenue
is dependent on many factors WCWCD does not control.
Pipeline Development Act leaves questions unanswered concerning repayment of pipeline costs
to the state. These uncertainties in the act’s repayment requirements could seriously impact the
state’s repayment revenues and the district’s ability to pay.
Although the Division of Water Resources (DWRe) and WCWCD have an understanding of what
the law for repayment entails, Utah Code is unclear as to the actual model of repayment.
It is unclear if including the state’s bond interest costs is required as part of the district’s
repayment. Including the state’s bond interest costs could mean more than half a billion dollars
more in repayments from the district to the state.
Some form of deferment would allow payments to match revenues but could mean the state
may wait longer than 50 years to receive full repayment of pipeline costs.
Though unlikely, the act leaves open the possibility that up to 30 percent of the water, thus
possibly 30 percent of the costs of the pipeline, may never be paid off. The Legislature should
consider establishing a time limit when repayment for the remaining 30 percent of pipeline costs
must begin.
If the statute is left unchanged, these uncertainties will ultimately be addressed by the Board of
Water Resources.
Federal water project payback requirements may have been used as a basis for the LPPDA and
should inform but need not limit the Utah Legislature from pursuing a payback model for the LPP
that is in the state’s best interest.
This audit was requested to determine the ability of Washington County Water Conservancy
District (WCWCD or district) to pay back the cost of the $1.43 billion (2015 dollars) pipeline.
A 2015 engineering study placed the project’s initial construction cost estimate at $1.43 billion,
with a range from $1.14 to $1.86 billion. These estimates were based on the largest impact with
maximum assets that could be considered in the project to ensure everything was included in the
permitting process. Future cost-benefit analyses may reduce the need for some assets and thus
reduce the project’s cost. However, given the long timeframe before construction starts, inflation
alone could increase the pipeline’s construction cost to $2.4 billion by 2025, while other factors
could increase the cost even more.

89
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For a project spanning more than 50 years, with many financing details still unclear, we
recognize that many of these variables could change substantially, which would affect the
conclusions in this report.
However, depending on financing terms, population growth, and planned rate and fee increases
occurring, the first 10 to 15 years present the most challenge for repayment.
A recession in the early years of repayment would be especially challenging on WCWCD’s ability
to make payments.
Accordingly, we recognize that these estimates could change over the next 50 years, which
would affect repayment.
All three financing structures assume the cost of the project by 2025 to be between $1.8 and
$2.4 billion with an interest rate of 3 percent and a 10 percent down payment from the district.
To be able to afford the pipeline costs in the early years, when revenues would be at their lowest,
the payment structure and financing model will likely need to defer payment of some costs of the
pipeline to later years.
Since WCWCD could potentially generate large excess revenue, we believe WCWCD should
consider a repayment plan limiting the financial impact on taxpayers and water users to
generate sufficient revenue.
… increasing all three revenue sources will have an impact on taxpayers and water users.

This sentence at the bottom of 3.20 Socioeconomics 3.20.1 Affected Environment does not make
sense:
The Ability to Pay (ATP) and cost-benefit ratios are presented here exclusively for informational
purposes and are not required for the Proposed Project to proceed.

The Bureau of Reclamation’s website shows this mission statement:
“The mission of the Bureau of Reclamation is to manage, develop, and protect water and related
resources in an environmentally and economically sound manner in the interest of the American
public.”

Please explain this statement: “The Ability to Pay (ATP) and cost-benefit ratios are for
informational purposes and are not required for the Proposed Project to proceed.” If this is
allowed, how can Reclamation live up to its own mission statement since Reclamation’s mission
references the need to manage in an economically sound manner?

DEIS
3.20.1.3 Existing Conditions
Historic growth trends would not necessarily be expected to continue into the future.

Comment
The state legislative audit 2019-05 referenced above in our comments addresses this concern. If
there’s a recession or growth doesn’t materialize as projected for other reasons, the county may
face difficulty paying for the project and that would assure that water will not be needed. Given
the challenges we now face with the COVID-19 pandemic and inability to foresee its end and
what the ultimate economic challenges will be, approving a massive unnecessary water project
makes no sense.
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DEIS

8167-22 Other

Housing and Development
The availability of temporary housing is a significant factor in a region’s ability to support temporary
workers who need to relocate for project work. In 2014 and 2018, Kane County had the highest housing
vacancy rates while Washington County had the lowest. Table 3.20-4 shows median housing vacancy
rates for the socioeconomic analysis area.

Comment
Washington County has been struggling with housing issues for some time. Between impact fees
driving up housing costs and wealthy transplants driving up house costs the county has trouble
providing housing for even our permanent residents much less for temporary workers that the
LPP project would bring in. Perhaps Kane County’s “highest housing vacancy rates” will provide
the needed housing, but that may also put additional pressure on Kane County and result in
more development that might be left empty after the six-year construction time frame.

DEIS
Employment, Income, and Poverty

Comment
Utah’s Department of Workforce Services information regarding “per capita personal income”
for Washington County for 2018 does not reflect what the Bureau of Economic Analysis 2020
table shows. The Department of Workforce Services website information was updated in
January 2020.
From Washington County Quick Facts90:

90

https://jobs.utah.gov/wi/insights/profile/
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From Workforce Services County Rankings:

$1400 additional per capita income may not seem like much to some people but to people who
make only $38,847 per year, it’s substantial.
In fact, it looks like whoever did the DEIS economic numbers reversed Washington County’s and
Kane County’s per capita income numbers. Kane County’s 2018 is $40,257, not 38,847.
Washington County’s 2018 is $38,847, not $40,257.

DEIS
Fiscal Conditions
The overall fiscal condition of the economic region appears to be conducive to continued economic
growth as indicated by asset-liability ratios greater than 1.0 and generally increasing revenues. However,
expenses are also increasing leading to potential challenges in the future to contain costs.

Comment
Although the “overall fiscal condition of the economic region appears to be conducive to
continued economic growth” that is not justification for taking on an unnecessary and expensive
project when repayment during the early years of the project may be challenging. Add to that
the unknown economic consequences of the COVID-19 pandemic and approval of the project is
not warranted.

DEIS
3.20.1.4 Water Supply Reliability Benefits
Water reliability benefits in the WCWCD are estimated using previously completed studies of water
supply reliability benefits. Use of previously estimated benefit values as a basis for estimating benefits is
an application of benefits transfer. Several studies have been completed in several states that have
estimated water reliability benefits and the benefits of avoiding water supply shortages.

Comment
The LPP DEIS fails to make a convincing argument that benefits from “water reliability” would
accrue to any of the areas affected and certainly not to the entire state. The DEIS uses the
concept of “benefit transfer” to attempt to make the case.
Benefits transfer uses existing studies to help explain benefits to another location and are often
used when it is too expensive and/or there’s not enough time to conduct an original valuation
study91.

After fourteen years and more than $37M spent on LPP studies the state should not rely on the
benefits transfer method. It’s important—no, essential—to note that benefit transfers can only
be as accurate as the initial study.
The benefit transfer method is used to estimate economic values for ecosystem services by
transferring available information from studies already completed in another location and/or
91

https://www.youtube.com/watch?v=xpXvnbNeOEo (unable to provide pdf – it’s a video)
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context. For example, values for recreational fishing in a particular state may be estimated by
applying measures of recreational fishing values from a study conducted in another state.
Thus, the basic goal of benefit transfer is to estimate benefits for one context by adapting an
estimate of benefits from some other context. Benefit transfer is often used when it is too
expensive and/or there is too little time available to conduct an original valuation study, yet
some measure of benefits is needed. It is important to note that benefit transfers can only be as
accurate as the initial study.92 (emphasis added)

Project Proponent should be required to reveal the studies upon which the benefits transfer is
founded. It’s clear that the benefits transfer methodology has its limitations. Our state and
county should not be relying on a water reliability economic method that is not “reliable” itself.
Issues and Limitations93
x Benefit transfer may not be accurate, except for making gross estimates of recreational
values, unless the sites share all of the site, location, and user specific characteristics.
x Good studies for the policy or issue in question may not be available.
x It may be difficult to track down appropriate studies, since many are not published.
x Reporting of existing studies may be inadequate to make the needed adjustments.
x Adequacy of existing studies may be difficult to assess.
x Extrapolation beyond the range of characteristics of the initial study is not
recommended.
x Benefit transfers can only be as accurate as the initial value estimate.
x Unit value estimates can quickly become dated.

DEIS
3.20.1.4 Water Supply Reliability Benefits
Water supply activities associated with the No Action Alternative are aimed at maintaining current
conditions in the near future and do not address potential reliability issues that could occur in the longterm future.
Other methods, such as conservation, could be implemented to address future supply and demand
gaps, but these methods would not generate reliability benefits as measured by willingness to pay.

Comment
The LPP’s water reliability is based on a source, the Colorado River, which at this point does not
appear reliable itself. The fact that the additional 82,000 AFY of LPP water will eventually meet
its “reliability” limits with Washington County growth makes the Proponent’s reliability
argument seem flawed. The No Action Alternative and the eliminated Local Waters Alternative
may not provide a new source of water, but the water we have, if used wisely, will last for a very
long time during which our community can grow while giving the Colorado River forecasts time
to play out to see if that river’s perceived reliability materializes, which experts agree does not
look promising.

DEIS
3.20.1.5 Economic Costs
Under the No Action Alternative, the Project Proponent would not incur the costs of the Proposed
Project but would still need to supply water. The estimated costs of that supply are based on the
estimated costs of the Ash Creek project, Sand Hollow Regional Pipeline, and various well
92
93

https://ecosystemvaluation.org/benefit_transfer.htm
ibid
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projects presented in a 2017 Regional Water Impact Fee Facilities Plan & Analysis for the
WCWCD (Zions Public Finance and Applied Analysis 2017). The costs of these projects indexed to
2019 using the gross domestic product price deflator is $82.5 million.

The reliability of our water and the systems that provide the water is driven by outdated
requirements. The 2017 Regional Water Impact Fee Facilities Plan & Analysis94 states:
To calculate the impact fee, the cost per acre-foot for supply and treatment facilities is
determined. These costs are multiplied by 0.89 acre-foot—the amount of water the Utah Division
of Drinking Water requires to be supplied annually to one equivalent residential connection—to
arrive at the total impact fee for one equivalent residential connection. Table 14, Table 15, and
Table 16 show this calculation in detail.

This requirement issue was dealt with in the State of Utah’s legislative audit 2014-13 “A Review
of the Division of Drinking Water’s Minimum Source Sizing Requirements”95:
This review is the first of two audits that promote enhanced management of Utah’s water. This
audit focuses on the Division of Drinking Water’s minimum source sizing requirements. The
second audit, soon to be released, examines the data and forecasting models used to predict
Utah’s future water needs.
Several individuals from the residential development community have criticized the source sizing
requirements because they believe the average household uses less water than the requirements
impose. Consequently, they report that they are paying too much in water-related costs such as
impact fees and water rights purchases.
Critics of the division’s source sizing requirements believe the standards are too high and the
exemption process is too difficult. To address these concerns, legislators asked for this audit.

The audits finding revealed:
Research shows that residential water use has declined during the past 30 years. Despite this
decline, the state indoor source sizing requirements have not been updated in 35 years. While
the division has periodically reviewed local water use data, DDW staff were unable to provide
documentation supporting the current standards. Consequently, the division has not updated the
state indoor requirements to reflect reductions in indoor water use. (emphasis added)
Engineers and other water experts have complained that obtaining a reduction from the state
requirements is unlikely and the requirements are unclear. Without a meaningful process for
receiving a reduction, some water systems may be supplying more water than needed at an
added cost to the water system. (emphasis added)
Because the source sizing requirements for indoor use appear excessive, we recommend that the
division carry out a formal review of the minimum sizing requirements for indoor use.
Consequently, the current indoor requirements need to be updated to reflect reductions in indoor
water use.
Several water engineers provided us with data suggesting that their client cities are using far less
water than the supply level the state requires.
94

https://www.wcwcd.org/wp-content/uploads/2017/10/2017-Final-Regional-Impact-Fee-Facilities-Plan-Analysis9-20-17.pdf
95
https://le.utah.gov/audit/14_13rpt.pdf
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Peak day demands typically drive infrastructure costs as well as operational costs such as
treatment and pumping.

The audit’s focus was generally on northern Utah cities. For a few of the cities studied:
The peak day use for these cities is between 31 and 57 percent less than the 800 gpd source
sizing required by the Division of Drinking Water.

If the above holds true for Washington County, the “reliability” argument may be flawed by this,
too. If Washington County’s systems have been “over built” based on a questionable demand,
the reliability may already exist if use is adjusted:
These examples, while limited, highlight the possibility that there may be additional cities that
have built water systems with capacity that is in excess of demand.
The state’s minimum requirements provide guidance for estimating average water demand, but
cities are not restricted from building more capacity than is minimally required.
Some cities may choose to supply more water than the minimum standard require as an
insurance policy against unforeseen events.
Redundancy or a “safety factor” is another concern. Engineers are unclear if redundancy is
included in the peak day indoor requirement of 800 gpd per connection or if it should be added
to the 800 gpd per connection requirement. Additionally, the rules do not acknowledge how
differences in source reliability influence the amount of redundancy needed in a given system.

A question then is should we as citizens have to pay more in water rates, property taxes and
impact fees for a county that chooses to “supply more water than the minimum standard
require as an insurance policy against unforeseen events” particularly when the “insurance
policy” water—LPP— is from the unreliable Colorado River.
Regarding the cost of water rights the 2014 audit adds:
For expanding water systems, a reduction of the state indoor requirements could cut costs for
water rights. This is because the DDW’s average day requirement of 400 gpd (or 0.45 acre-feet)
is used as the metric by which water rights are purchased. If fewer water rights are required, it is
possible that the overall cost of the water system could be reduced, resulting in a reduced impact
fee.

St. George and Washington County were referenced in the audit regarding impact fees for
water—fees that are driving up the cost of housing in our area.
Sometimes cities add the cost of providing additional water to a developer’s impact fees. For
example, in St. George City, all new developments are required to pay an impact fee for water to
the Washington County Water Conservancy District, which includes the costs associated with
acquiring water rights.
In 2014, the minimum residential culinary water cost in St. George was $6,408 per connection.
An additional impact fee of $5,042 was charged for outdoor irrigation water. The city charged
$1,211 to distribute and store this water, resulting in a total impact fee of $12,661. If the state
average day indoor requirement was reduced, a portion of these fees might also be reduced.
(emphasis added)
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Since 2014, the impact fees have risen adding to the cost to residents for development and
water.

Resources

The audit also pointed out that the outdoor sizing requirement may be too low for some areas
but that generally the public over waters their landscaping.
Although limited to just three urban cities, the data suggests that actual use was consistently
above the division’s source sizing standards for outdoor annual and peak day demand.
For example, if a commercial water customer uses ten times the water as an average residence,
then one commercial connection is worth ten residential connections or ten ERCs. R309-110
requires all public water system managers to “review annual metered drinking water volumes
delivered to non-residential connections and estimate the equivalent number of residential
connections.” We found that this review is not done and inaccuracies are a concern. (emphasis
added)
Because it is so difficult to identify the peak day demand for indoor and outdoor water use, we
question whether the division has the ability to enforce state requirements. It also leads us to
question whether cities know if they comply with the standards. (emphasis added)
Both the DDW’s observation and actual use data support the conclusion that outdoor water use
exceeds the state supply requirements. In response, the director has stated the division is
willing to collect the data and do the analysis to update the state requirements but that it will
take time. (emphasis added)
The reason the state standards are lower than actual outdoor water use is that the standards
are based on inaccurate assumptions and outdated research. Specifically, the standards are
based on 1970s era research into the watering needs of orchard grass. The concern with this
research is that it assumes a perfect application of water. Instead, homeowners tend to apply
much more water than their yards need. (emphasis added)

All in all, it seems clear there are problems with the state’s standards, standards that are driving
the need for more water. The audit recommendations included:
We recommend that DDW review its outdoor source sizing requirements and establish new
requirements, based on current research, that are consistent with actual outdoor water use
data.

Sizing requirements should be close to the reality rather than creating over-built systems that
cost taxpayers and may encourage wasteful use while providing an excuse for unnecessary,
expensive, and unreliable water projects such as the LPP.
The audit added that exemptions from the state’s sizing requirement can be sought but are
difficult to get.
Without a meaningful process for receiving a reduction, some water systems may be supplying
more water than needed, which adds to the cost of a water system.
A number of water experts we interviewed reported that obtaining a reduction of the
requirements is unlikely. For example, one engineer stated that the DDW has not been flexible
about granting reductions. Another stated that few reductions have been granted because the
requirements are too onerous.
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8167 8167-24 Cumulative
It seems clear that before approving the LPP Reclamation should give the state time to get its
house in order with regard to sizing requirements to ensure that Washington County is not
overbuilding its water systems and requiring citizens to pay more for that.

Impacts

DEIS
3.20.1.6 Ability to Pay and Affordability
The estimated ATP for the WCWCD study area based on the Kem C. Gardner projections indicates ATP is
sufficient to cover all water service costs, including pipeline alternative costs, through 2070. Under the 2
percent growth scenario ATP is sufficient to cover all water service costs until 2067 and under the 1.5
percent growth scenario ATP is sufficient to cover costs until 2045. Under the 1 percent annual growth
scenario ATP would not be sufficient to cover costs by 2039. Under a no growth scenario ATP would not
be sufficient to cover all costs after 2032 if a pipeline project were built.
Future ATP to cover costs is dependent on continued growth in the region and that the cost of service
assumptions for the future actually occur. If the cost of service (including water charges, fees, and
property taxes) increases at a rate that is higher than expected, then this will have an adverse effect on
affordability. In addition, two communities in the study area (La Verkin and St. George) were considered
to be in the economic hardship category as indicated by poverty percentage and some households in
these communities could be more affected by rate increases in the region than other communities.

Comment
The above DEIS entry supports the 2019-05 State of Utah legislative audit “A Performance Audit
of the Repayment Feasibility of the Lake Powell Pipeline”96 referenced earlier in these
comments. Lower population growth may be an issue affecting the county’s ability to pay for
this project, and increased water rates, impact fees, and property taxes to help cover that gap
would prove economically harmful to residents.

DEIS
3.20.1.7 Regional Economic Impacts
The primary purpose of a regional impact analysis is to evaluate the effect of an alternative on income,
employment, and the value of output produced on a region of interest. For this analysis, three different
impact regions are identified and the regional impacts are estimated for each region. The first is a threestate region that includes Utah, Arizona, and Nevada. The second region is the state of Utah. The third
region evaluated is a four-county local effect region that includes Washington County and Kane County
in Utah, and Coconino County and Mohave County in Arizona.
The short-term regional economic effects are as listed in Table 3.20-11. These effects are the result of
construction related expenditures. OM&R expenditures do not result in significant regional effects.
These effects are positive. These regional effects are not comparable or additive to economic benefits
from a broad national perspective.
The comparison of effects for each alternative indicate the Southern and Highway Alternatives would
result in a positive regional effect, with substantially more employment and value added than the No
Action Alternative. However, overall these one-time effects amount to less than 1 percent of total
annual gross regional product for each respective region.
Assuming a long-run price elasticity of demand for domestic water supply of -0.65, a 5.2 percent annual
increase in water prices and an assumed increase in retail water charges over 30 years would result in a
3.38 percent annual decrease in water use per user. The Kem C. Gardner growth projection for the
number of households to 2065 in Washington County was an average annual growth rate of 2.536
percent. Therefore, the combined effects of an increase in water prices and growth in the number of
96

https://le.utah.gov/audit/19_05rpt.pdf
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households at the above rates would lead to a decrease in overall demand of 24.7 percent. The No
Action Alternative would result in less water for future use.

Socioeconomics

Comment
Twenty Utah economists have described the effects of “elasticity” in two documents submitted
to Utah’s Governor Herbert, state legislators and presented to the governor’s Executive Water
Finance Board. Their study was based on a $1.4 to $1.8 billion estimated cost—lower than the
DEIS’s $1.8-$2 billion—and asserts that elasticity (the more something costs, the less people will
use, basically) will amount to increased conservation in Washington County making the LPP
water unnecessary.

8167-26 Water Supply

The October 26, 2015 letter97 stated:
Of course, increasing water rates this much would significantly decrease Washington County
residents’ demand for water—in our analysis, demand decreased so much that the LPP water
would go unused—which the Division of Water Resources did not consider. Dozens of economic
studies document the correlation between higher water prices and reduced water demand
(citations available upon request). This fundamental principle of economics should be
considered in forecasting future water demand in Washington County.

8167-25

Following the economists’ 2015 report the WCWCD and their financial consultant/lobbyist
challenged the economists’ 2015 report in a letter98 in 2016 to the governor and legislators.
That WCWCD rebuttal resulted in a subsequent letter and report in 2017 filled with economic
calculations by the economists99 to support their position and in which they asserted:
We have carefully investigated the claims raised in the letter and accompanying report which the
Washington County Water Conservancy District (“the District”) sent to you on Sept. 28, 2016
concerning the economic burden of the Lake Powell Pipeline (“LPP”), and found them completely
without merit. Nothing in the District’s letter changes our opinion that the District’s financial
model only has the District repaying 28% of Utah taxpayers’ costs, nor our opinion that the
District would have to dramatically increase water rates and/or impact fees in Washington
County in order for state taxpayers to be repaid the LPP costs.

DEIS
3.20.2 Environmental Consequences
Water Supply Reliability
Under the No Action Alternative, the Proposed Project would not be constructed, the WCWCD would
attempt to meet future water demands by constructing other smaller projects, and/or by implementing
conservation or other demand reduction measures (see Section 2.3.1, above). Assuming population
growth continues in the region at levels projected by the Kem C. Gardner Policy Institute growth
scenario, the No Action Alternative would result in adverse future water supply reliability issues.

Comment
As noted previously, the need for the LPP is built on a fabricated demand using state sizing
requirements that may have overstated water demand as shown in the 2014 Utah legislative
drinking water audit. Water conservation past and present has not been sufficient to argue that
more water would be required to meet our growth needs within the Project time frame ending
97

https://static1.squarespace.com/static/5a46b200bff2007bcca6fcf4/t/5a8c908fec212de919d3365c/15191614907
36/2015+LPP+Economic+Analysis+Full+Report.pdf
98
https://static1.squarespace.com/static/5a46b200bff2007bcca6fcf4/t/5a8dbb69f9619ac30ea698d6/1519237994
110/District+Response+to+U+of+U+Letter+Sept+2016.pdf
99
https://static1.squarespace.com/static/5a46b200bff2007bcca6fcf4/t/5a8c9337c830259f594ceada/15191621678
48/Wholesale_Retail_7.pdf
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in 2060. Additionally, the DEIS assertion that we will reach 240 gpcd by 2045 and then never
achieve better conservation after that time flies in the face of what’s been achieved in other
area.

8167-28 Socioeconomics

The No Action Alternative would “not” result in adverse future water supply reliability issues but
rather would allow us to work with the water we have and manage that accordingly for our
future. It would allow us to add conservation measures incrementally without burdening our
state and citizens with a massive immediate debt.

DEIS
Economic Costs
If the Proposed Project is not constructed, the variety of smaller projects and activities that would be
required are estimated in the short and medium term to have present value estimated total costs of
$104.4 million, including construction, interest during construction, and operation, maintenance, and
replacement. The economic costs of the No Action Alternative are small relative to existing water supply
infrastructure and the LPP.

Comment
The No Action Alternative’s smaller economic costs would better serve our area as we grow into
the future allowing incremental improvements to our water system and addition incrementally
of conservation techniques.

8167-27

DEIS
Ability to Pay and Affordability
For the No Action Alternative, under current conditions and the Kem C. Gardner projections for future
growth, ATP is demonstrated to be affordable to 2070 and beyond. ATP is estimated to currently be
$75.2 million annually and current water related charges are $37.94 million, indicating a large net ability
to pay for future No Action water cost increases. Therefore, the No Action Alternative would not
adversely affect ATP and water supply affordability.

Comment
The DEIS has attempted to make the LPP project appear economically attractive to our county,
others in the area and the Kaibab Tribe, but those economic effects as shown in the DEIS
“amount to less than 1 percent of total annual gross regional product for each respective
region.”
The comparison of effects for each alternative indicate the Southern and Highway Alternatives
would result in a positive regional effect, with substantially more employment and value added
than the No Action Alternative. However, overall these one-time effects amount to less than 1
percent of total annual gross regional product for each respective region. (emphasis added)

DEIS
Regional Economic Effects
Regional economic effects from construction and operation of the other smaller projects that would be
required for needed water supplies under the No Action Alternative are estimated to result in
employment impacts of 73 jobs in the four-county region, 616 jobs in Utah, and 820 jobs in the threestate region. These short-term (during construction) beneficial effects are less than 1/10 of 1 percent of
total regional employment. There are no regional effects from long-term OM&R operations.
Economic Costs
The estimated net present value cost of constructing and operating the Highway Alternative is between
$1,847.7 million and $1,959.2 million, depending on the assumed construction period. The economic
costs of the Highway Alternative are considerably higher than the No Action Alternative. Additional costs
associated with disturbance of land affecting vegetation and grazing were estimated to have a present
value of $1.13 million.
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Comment
Although the No Action Alternative would result in less than 1/10 of 1 percent of total regional
employment, comparing that with the expenditure of billions of dollars (including bonding
interest) on a risky project makes the additional 1/10 of 1 percent seem a reasonable
alternative.
The employment impacts noted under Regional Economic Effects are not specific. Reclamation
should provide details about what those jobs would be specifically and where they would be
specifically, rather than just referencing the four-county region, Utah and three-state region.
This information may be documented somewhere in the DEIS’s supporting documentation, but if
so, that location should be made clear in the DEIS so that readers can readily reference the
information.

DEIS
Ability to Pay and Affordability
Assuming growth rates based on the Kem C. Gardner projections, ATP is sufficient to pay the costs of the
Highway Alternative through the year 2070. Assuming a more moderate growth rate of 2 percent, ATP is
sufficient to pay the costs to the year 2067 and ATP is sufficient to cover costs assuming a 1.5 percent
growth rate to the year 2047. Assuming no population growth, ATP would be insufficient to cover
Highway Alternative costs by 2032.
The ATP of the WCWCD service area is currently sufficient to pay the water related costs for the No
Action Alternative up to 2070 and beyond. Assuming population growth equal to Kem C. Gardner
projections, ATP is sufficient to pay for the Southern Alternative and the Highway Alternative. However,
water rates with LPP will be substantially higher than under No Action and if population growth is less
than the Kem C. Gardner projections, ATP could be less than the LPP alternatives by about 2040.

Comment
It’s clear from our review of seventeen population projections100 over the past twenty-five years
that projections can vary widely. Six projections from 2011 to the most recent Kem D. Gardner
projections in 2017 ranged from a low for Washington County in 2050 of 391,458 to 709,674.
Four of those same projections went out to 2060 with projections ranging from 468,830 to
860,378.
Of the seventeen population projections none got our 2020 population projection correct. They
ranged from a high of 283,398 to a low of 144,867. The 2017 Ken C. Gardner projection was the
closest at 186,618 but 2018 was only a year away. The 2012 Gov's Office of Planning & Budget
(Revised) projected 196,762 for 2020—proof that the Governor’s Office, which is often faulted
for underestimating population growth, actually over-estimated.
Population prognosticators make it clear that the further you are from the end point the less
reliable the projections are. The 1995 Boyle Report101 (for WCWCD) projected Washington
County’s 2020 population at medium growth to be 227,812—approximately 40,000 off of our
current population. The 2005 Water Delivery Financing Task Force 2020 projection was 251,896.
The results of this task force’s work led to the creation of the 2006 Lake Powell Pipeline
Development Act.
It’s clear that population projections can be and often are flawed. To pay for water for a
population that may not materialize when we have enough water locally to grow this area
makes no sense.
100
101

Rutherford document with population projection comparison available upon request.
http://www.riversimulator.org/Resources/LPPadmin/1995/LPPpurposeNeedStudyBoyle1995March.pdf
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Water rates will fare better under the No Action Alternative as stated in the DEIS and supported
by work done by 102103Alliance for Water Efficiency104 and Water Demand Management.105
The cheapest water (by far) is the water we already have and the best way to keep rates and tap
fees low is to conserve the water we already have. The cost of water to providers may vary by
region but the cost of infrastructure remains more consistent. The least expensive infrastructure
to build, operate and maintain is the infrastructure that isn’t needed in the first place. Conserve
water or don’t conserve water – your rates will go up – but if conservation is the lowest cost
source of new supply (and it almost always is) then your rates will go up less than they would
have without conservation.

DEIS
Comparative Analysis of Alternatives
The No Action Alternative generates a low level of regional effects in terms of jobs, income, and value of
output while the Southern Alternative and Highway Alternative each create significant short-term
regional effects during construction. Employment effects range from 1,262 to 1,303 jobs for the fourcounty region, 10,705 to 11,059 jobs for Utah, and 14,251 to 14,724 jobs for the three-state region.
These jobs would be beneficial to areas experiencing high unemployment and low income.

Comment
Again as noted previously, the employment impacts noted are not specific. Reclamation should
provide details about what those jobs would be specifically and where they would be
specifically, rather than just referencing the four-county region, Utah and three-state region.
This information may be documented somewhere in the DEIS’s supporting documentation, but if
so, that location should be made clear in the DEIS so that readers can readily reference the
information.
Also, the assertion that these jobs would be beneficial to the areas experiencing high
unemployment and low income should be qualified with the caveat that most of these jobs are
temporary jobs and the additional of temporary workers to these areas may add stress due to
housing issues.

DEIS
3.21 Environmental Justice
3.21.1 Affected Environment
3.21.1.1 Regulatory Framework and Methodology
Executive Order 12898 - Federal Actions to Address Environmental Justice in Minority Populations and
Low-Income Populations was issued by President William J. Clinton in 1994 and is the impetus for
including an analysis in NEPA documents on disadvantaged populations. Its purpose is to focus federal
attention on disproportionately high and adverse environmental and human health effects of federal
actions on minority and low-income populations, with the goal of achieving environmental protection
for all communities. E.O. 12898 does not dictate how federal agencies should respond to potential
effects on minority and low-income populations, only that those effects be disclosed.
There are three types of EJ populations: minority, low-income, and American Indian.

102

https://www.waterdm.com/sites/default/files/Feinglas-Gray-Mayer-%282013%29-Conservation-Limits-RateIncreases-For-Colorado-Utility.pdf
103
https://www.waterdm.com/sites/default/files/FINAL_AWE_tucson-consrates-az-web2.pdf
104
https://www.allianceforwaterefficiency.org/
105
https://www.waterdm.com/publications-reports
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3.21.1.2 Environmental Protection Measures
There are no EPMs for EJ for this project.
3.21.2 Environmental Consequences
3.21.2.1 No Action Alternative
The No Action Alternative would have no effect on EJ populations. If the LPP were not built, the
Proposed Project would have no additional negative effects on EJ populations.
3.21.2.2 Southern Alternative
The Proposed Project would disproportionately affect the low-income and American Indian EJ
populations. The American Indian EJ population would be adversely affected due to construction
activities for the Proposed Project, which would cause permanent damage to locations that are
culturally significant to local tribal groups, visual effects, and social effects on the tribes. Low-income
households would be disproportionately affected by expected increases in water rates and by other
economic variables that are influenced by the price of water (see Appendix C-23, Socioeconomics). No
disproportionate adverse effects on the minority EJ population are anticipated.

8167-29 Environmental Justice

The Tribe has indicated that the Southern Alternative would damage culturally significant natural
landscape features and would harm the Tribe’s well-being (Appendix D, Analysis and Perspective of the
Tribe, Supplement #3). The adverse effects of these specific physical damages to these landscape
features would be unique to the Tribe and would not be shared by the wider population.
Disproportionate adverse effects on the Tribe are, therefore, anticipated to occur under this alternative.
Additional concerns from the Tribal perspective are provided in Appendix C-21, Ethnographic Resources,
and Appendix D, Analysis and Perspective of the Tribes.
3.21.2.4 Comparative Analysis of Alternatives
The Proposed Project would have disproportionate adverse effects on EJ populations, regardless of the
action alternative. Adverse effects on American Indian populations would be less under the Highway
Alternative than the Southern Alternative.
Under either of the proposed action alternatives, there would be disproportionate adverse effects on
the low income and American Indian EJ populations. The effects on low-income populations due to
repayment would be adverse for both action alternatives. Effects on the concentrated American
Indian populations living within the study area would be greater under the Southern Alternative than
the Highway Alternative.

Comment
It’s unfortunate that EO12898 only requires that EJ effects must be disclosed but gives no
direction on how to respond. This DEIS comment “No disproportionate adverse effects on the
minority EJ population are anticipated” appears to contradict what was written previously:
The Proposed Project would disproportionately affect the low-income and American Indian EJ
populations.
Low-income households would be disproportionately affected by expected increases in water
rates and by other economic variables that are influenced by the price of water (see Appendix C23, Socioeconomics).

Although the DEIS distinguishes between minority, low-income, and American Indian EJ
populations, most reasonable people would agree and the DEIS generally seems to support that
American Indians are part of a minority, low-income population. It’s clear that the No Action
Alternative would create less hardship on the American Indian and other groups considered
under EO12898.
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The “Southern Ute Indian Tribe Chronology” website106 makes it clear that for centuries these
Native Americans have suffered at the hands of the majority population and have had their
ancestral lands diminished to the current day area.
1650

The seven Ute bands hold well defined territory.

1868
Treaty with the Utes and a reservation created for them consisting of approximately the
western one-third of Colorado. Ouray selected as principal chief.

106

1873

The Utes cede the San Juan Mountain mining area by terms of the Brunot Agreement.

1953

Settlement with U.S. Government for Ute land.

https://www.southernute-nsn.gov/history/chronology/
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To approve the DEIS and allow the LPP to be built through land that to the Tribe is sacred is
another nail in the coffin of their ancestral history.

DEIS
4. Irreversible and Irretrievable Commitment of Resources of the Proposed Action
4.1 No Action Alternative
Under the No Action Alternative, the LPP would not be built. The WCWCD would pursue other water
supply projects as described in Section 2.3.1, above. There is the potential for both the irreversible and
irretrievable commitment of resources through the use of fossil fuels, destruction of culturally important
resources, and land conversion to support water storage projects. Because these projects are not well
defined at this point, quantifying these resources is not possible. However, it is acknowledged that those
projects would likely include the irreversible and irretrievable commitment of resources.
4.2 Southern Alternative
Implementing the Southern Alternative would result in impacts to two sites that are considered sacred
by the Indian tribes as described in Section 3.18, Ethnographic Resources, and Appendix C-21,
Ethnographic Resources. It is the perspective of the tribes that construction of the pipeline would harm
the integrity of the sites, including the Puha (energy) of the area. In addition, the integrity of 214 eligible
cultural sites ranging in site complexity from lithic/trash scatters to habitations would be lost and could
not be restored to their original integrity (see Section 3.17, Cultural Resources, and Appendix C-20,
Cultural Resources). Efforts would be made to mitigate impacts through development and
implementation of cultural mitigation documents under Section 106 of the NHPA. However, restoration
to the sites’ original state would be unlikely. Finally, construction and operation and maintenance of the
LPP would result in the expenditure of fossil fuels that could not be recuperated.

Comment
DEIS 4.1 No Action Alternative states “Under the No Action Alternative, the LPP would not be
built. The WCWCD would pursue other water supply projects as described in Section 2.3.1,
above.” Below is the referenced table. It’s clear that the planned supplies do not include projects
in the proposed LPP project area, would not impact the lands of concern by the Kaibab Tribe,
and are of much smaller size than the proposed 140-mile LPP that would carry over 82,000 AFY
of water. The impacts— fossil fuels, destruction of culturally important resources, and land
conversion to support water storage projects—by these projects would be far less than the
proposed project.
As for fossil fuel expenditure, the LPP would use far more than these projects given that the
water would be pumped to an elevation of an “estimated maximum ground elevation is 5,691
feet MSL.”107 An earlier proposed Pumped Storage Project (PSP)108 was included in the LPP
project plan and would have produced energy that could offset the energy needed to pump the
water up to the 5,691 elevation. The PSP was eliminated in 2019 when UBWR cancelled the
contract with the Federal Energy Regulatory Commission for LPP licensing. Now the LPP is a net
consumer of energy that will not be recuperated. The No Action Alternative would not use such
a significant amount of energy to provide water for consumers. The energy required to move the
LPP water will add to the cost of the water produced impacting consumers.

107

https://www.usbr.gov/uc/DocLibrary/EnvironmentalImpactStatements/LakePowellPipeline/docs/20200600LakePowellPipelineProject-DraftEIS-AppxE-508-PAO.pdf
108
Pad Vol 1 Section 4 Description of the Proposed Project 4.1 Project Overview
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DEIS
5 Cumulative Effects
5.3 Past, Present, and Reasonably Foreseeable Future Actions
Past, present, and reasonably foreseeable actions were identified using the geographic and temporal
boundaries described above that could contribute to cumulative effects from construction and
operation of the Proposed Project. Past and present actions identified are those that would likely have
overlapping effects with the Proposed Project. RFFAs are future actions where there is a reasonable
expectation that the action could occur, such as a proposed action already under environmental
analysis; a project where environmental analysis has already been completed, but
construction/implementation has not yet begun; a project that has already started construction; or a
future action stated in a report, such as a planning document and/or that has obligated funding. These
other actions were identified in consultation with local, state, and government agencies in the Project
Area, and are listed and described in Section 2 of Appendix C-25, Cumulative Effects.
5.4 Resources Considered but Eliminated from Further Study
Four of the 24 resources that were initially identified for analysis in this DEIS were considered but
eliminated from further study in Chapter 3 and in this chapter: air quality, EMF, general fish and wildlife,
and paleontology. Cumulative effects for these resources, however, are discussed in Appendix C-25,
Cumulative Effects.
5.6 Summary of Cumulative Effects by Alternative
5.6.1 No Action Alternative
The Proposed Project would not be constructed in this alternative and, therefore, there would be no
additional contribution from the Proposed Project to cumulative effects for any resource. However,
other past, present, and reasonably foreseeable future actions would contribute to effects for nearly all
resources, with the level of effects varying by resource.
5.6.2 Action Alternatives
For nearly all resources, the total cumulative effect from constructing and operating the Southern and
Highway Alternatives would be similar. Table 5.6-1 summarizes the cumulative effects for the Southern
and Highway Alternatives.

Comment
The table below is the result of our reading of this DEIS section and compiles the effects of the
resources considered. It’s clear that with the exception of the hydrology, specifically the Virgin
River Basin, the No Action Alternative has “no cumulative effects” on the resources while both
the Southern Alignment and the Highway Alignment LPP routes do.
#
1

RESOURCE
Soil/Geology

2

Noise

3

Land

4

Special Designations

NO ACTION
No cumulative effects on
soil/geology
No cumulative effects on
noise.
No cumulative effects on land
use
No cumulative effects on
special designations such as
cockscomb WSA.

LPP – SOUTHERN
Would contribute to
cumulative effects.
Would contribute to
cumulative effects of noise
Would contribute to
cumulative effects of land use
Would contribute to
cumulative effects of special
designations such as ACEC,
Old Spanish Natl Historic Trail,
and Pipe Spring Natl
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LPP – HIGHWAY
Would contribute to
cumulative effects.
Would contribute to
cumulative effects of noise
Would contribute to
cumulative effects of land use
Would contribute to
cumulative effects of special
designations such as Old
Spanish Natl Historic Trail,
and Pipe Spring Natl

Page 68 of 102

8167-31

5

Transportation

No cumulative effects on
transportation

6

Recreation

No cumulative effects on
recreation

7

Hydrology

8

Water Quality

9

Aquatic Invasive
Species

10

Vegetation

No cumulative effects on
hydrology (possible decreased
VR flows due to planned
projects under No Action
Alternative)
No cumulative effects on
water quality.
No cumulative effects on
aquatic invasive species
(boats are the main quagga
mussel problem in Sand
Hollow)
No cumulative effects on
vegetation communities

11

Wet Lands & Riparian

12

Special Status Plants

13

Sensitive Species –
Fish and Wildlife

14

Threatened and
Endangered Species

No cumulative effects on
threatened and endangered
species

15

Visual

No cumulative effects on
visual resources

16

Cultural

No cumulative effects on
cultural resources

17

Ethnographic

No cumulative effects on
ethnographic resources

18

Indian Trust Assets
(ITAs) are legal
interests in property
held in trust by the

No cumulative effects on
Indian Trust Assets

No cumulative effects on
wetland and riparian areas
(but continued growth will!)
No cumulative effects on
special status plants (but
other actions would!)
No cumulative effects on
sensitive fish and wildlife

Monument, Cockscomb WSA
(short term).
Would contribute to
cumulative effects of
transportation (delays, etc.)
Would contribute to
cumulative effects of
recreation (visual changes, air
pollutants, noise, additional
LPP construction traffic, temp
closures, detours, congestion,
unavailable lands for
recreational use.
Would contribute to
cumulative effects of
hydrology (could help lower
reaches of VR)

Monument, Cockscomb WSA
(short term).
Would contribute to
cumulative effects of
transportation (delays, etc.)
Would contribute to
cumulative effects of
recreation (visual changes, air
pollutants, noise, additional
LPP construction traffic, temp
closures, detours, congestion,
unavailable lands for
recreational use.
Would contribute to
cumulative effects of
hydrology (could help lower
reaches of VR)

Review DEIS info to help
understand what it’s saying!
Would contribute to
cumulative effects on aquatic
invasive species

Review DEIS info to help
understand what it’s saying!
Would contribute to
cumulative effects on aquatic
invasive species

Would contribute to
cumulative effects on
vegetation communities
(temporary and permanent)
Would contribute to
cumulative effects on wetland
and riparian areas.
Would contribute to
cumulative effects on special
status plants.
Would contribute to
cumulative effects on
sensitive fish and wildlife
(more than Highway
alternative)
Would contribute to
cumulative effects on
threatened and endangered
species (could be extensive
and occur over majority of
available habitat)
Would contribute to
cumulative effects on visual
resources (large buildings in
undeveloped areas & power
lines)
Would contribute to
cumulative effects on cultural
resources
Would contribute to
cumulative effects on
ethnographic resources

Would contribute to
cumulative effects on
vegetation communities
(temporary and permanent)
Would contribute to
cumulative effects on wetland
and riparian areas.
Would contribute to
cumulative effects on special
status plants.
Would contribute to
cumulative effects on
sensitive fish and wildlife
(similar to Southern except
RMPA)
Would contribute to
cumulative effects on
threatened and endangered
species (could be extensive
and occur over majority of
available habitat)
Would contribute to
cumulative effects on visual
resources (large buildings in
undeveloped areas & power
lines)
Would contribute to
cumulative effects on cultural
resources
Would contribute to
cumulative effects on
ethnographic resources (less
impact to tribes than
southern route)
Would contribute to shortterm and long-term
cumulative effects on Indian
Trust Assets

Short-term effects on Indian
Trust Assets
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19

United States for
federally recognized
Indian tribes or
individual Indians
(e.g., Reclamation
2009: Section 4.19-1
and Reclamation
2017: Section 19).
Socioeconomics

20

Environmental Justice

8167-31
Continued

8167
8167-31 cont'd Cumulative Impacts

8167-32 Water Resources
No cumulative effects on
socioeconomics
No cumulative effects on
environmental justice

Would contribute to
cumulative effects on
socioeconomics
Would contribute to
cumulative effects on
environmental justice

Would contribute to
cumulative effects on
socioeconomics
Would contribute to
cumulative effects on
environmental justice (but
less than Southern alignment)

Appendix B: Purpose and Need Report
DEIS Appendix B: Purpose and Need Report
1.1 Objective of this Report
The overall objective of this report is to assess the water needs of the Project Participants, determine to
what extent the Lake Powell Pipeline (LPP) Project would meet those water needs, and define the
purpose and need statement for the LPP Project Draft Environmental Impact Statement (DEIS). This
report outlines the process used to determine the underlying need to which the Bureau of Reclamation
(Reclamation) and the cooperating agencies are responding and Reclamation’s vetting of that process.
Originally, the Kane County System was included in the project; however, as a result of Reclamation’s
evaluation of Kane County Water Conservancy District’s (KCWCD) supply and demand and a letter
received from the general manager of the KCWCD, the Kane County System was removed (see analysis
below).

Comment:
Kane County’s removal from the LPP project is reasonable. Those of us who have tracked the
LPP process for over fourteen years know that Kane County does not need the water. In fact,
they acknowledged as much until the 2016 reports to FERC in which they changed their position.
However, if DEIS has acknowledged in the above paragraph that Kane County is no longer
participating, why does the DEIS devote massive amounts of information pertaining to Kane
County’s potential LPP water? They may at some point seek water from the LPP but will have to
go through a review process then is our understanding.

DEIS Appendix B: Purpose and Need Report
2.1 Project Proponent Objectives
The UBWR proposes building the LPP to meet future water demands through 2060 and beyond.
1. Diversifying the regional water supply portfolio by providing a second source of water for
Washington County;
2. Providing for system reliability by developing a secure source of water;
3. Providing for system redundancy in the event of system failure due to disasters or aging
infrastructure;
4. Accounting for climate change scenarios; and
5. Accounting for long-term uncertainty when considering the summed effect of the vulnerability to the
water supply.
Other large water districts/suppliers in Utah that operate and maintain some of Reclamation’s federal
projects have similar objectives in both their day-to-day and long-term plans (e.g., Jordan Valley Water
Conservancy District 2019).
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Comment
See comment under DEIS1.2.2 Project Proponent’s Objectives.

DEIS Appendix B: Purpose and Need Report
3.2 Study Approach
Water needs were then determined by subtracting supply from demand. Where a quantitative method
was not used by the Project Participants, the Reclamation team used their years of experience and
professional judgment to determine whether the information provided and the conclusions derived
were reasonable.

Comment
We find it unacceptable given a project of this magnitude and controversy that Reclamation
would allow the Project Participants—entities that are working to secure LPP approval—to
construct water needs/demand based on the lack of a quantitative method. Even with the
Reclamation team’s years of experience and professional judgment this reveals a bias toward
the project by Reclamation and lack of a “rigorous” analysis.

DEIS Appendix B: Purpose and Need Report
3.2.1 Water Supply
The WCWCD primarily derives their water supply from surface water resources (Virgin River), although
some groundwater sources provide a portion of their supply. In addition, the UDWRe developed the
Virgin River Daily Simulation Model (VRDSM) to estimate reliable yield for WCWCD’s supply. The VRDSM
now includes a climate change component for the surface water supplies. Vetting WCWCD’s supply
information, therefore, included reviewing the VRDSM assumptions and inputs, outputs, and resulting
data.

Comment:
According to the Spring 2010 WCWCD Water Line109 publication:

So, unless things have changed considerably since 2010, the WCWCD derives a little over half of
its water from surface sources—Virgin River—and just about as much from a combination of
springs and wells. So to say “WCWCD primarily derives their water supply from surface water
resources” is “factually”—55% versus 45%— correct but not totally honest when communicating
with the public about the need for the LPP in this DEIS. It paints a biased picture of an overreliance on the Virgin River allowing WCWCD and other project proponents to argue for the LPP.

DEIS Appendix B: Purpose and Need Report
3.2.2 Water Demand
Base annual water demand was based on population projections from the University of Utah Kem C.
Gardner Policy Institute (Gardner Institute 2017). Other factors were included as well for the WCWCD,
including water usage rate (gallons per capita per day [gpcd]), conservation, system loss, and a 15-year
reserve planning buffer. Factors for KCWCD were the same except for conservation and the lack of a 15year buffer. Vetting demand information, therefore, included determining whether estimates and the
approach (e.g., rate of conservation, inclusion of a reserve buffer) were reasonable in light of the
Districts’ need to provide reliable water supplies to customers in their service areas and also plan
109

https://www.wcwcd.org/wp-content/themes/wcwcd/pdf/Sesaonal%20News%20Letters/2010-SpringWaterline.pdf
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against uncertainties related to climate change, reductions in water quality, reliance on a single source,
unexpected population growth or economic expansion, and potential interruptions in supply.

Comment:
From the 2016 Final Water Needs Assessment - 2.4.3 Planning Reserves
Planning reserves provide water districts protection against variations in supply and demand.
Although not reflected in either the supply or demand in this analysis, WCWCD has a goal of
maintaining a planning reserve equal to the estimated supply for 15 years into the future, so that
new projects are brought online in advance of need. This allows for time that might be needed
for planning, obtaining approvals, final design and construction of large water projects.

So prior to this DEIS the district did not factor in increased population to up the demand to help
justify the LPP. They had “a goal of maintaining a planning reserve equal to the estimated
supply for 15 years into the future” but that was never included in the water demand equation
as it is now.
Also, as stated previously in these DEIS comments regarding water loss now included in the
water demand equation, the Proponent’s 15.4% water loss percentage used in Appendix B may
be a reasonable water loss percentage, but according to the EPA110 "Average water loss in
systems is 16 percent - up to 75 percent of that is recoverable.” This is good news since that
recoverable fraction is the low hanging fruit in a water conservation strategy.
Given this, the Proponent’s water demand calculation equation should be adjusted to include
the 75 percent recoverable water, which is achievable by our water district if they manage our
water properly—which is their mission.
How long would this additional LPP water supply reduce potential gaps in supply and demand?
At what population will this additional supply cease to be an additional supply and become
primary supply? What then would be the county’s plan for a safety buffer?

DEIS Appendix B: Purpose and Need Report
4 Water Supplies
4.2 Washington County Water Conservancy District
The WCWCD is a public non-profit agency, charged under state law with conserving, developing,
managing, and stabilizing water supplies within the county to establish a safe, sustainable water supply
for human use and for a healthy natural environment in the Virgin River basin.

Comment:
Although the WCWCD is a public non-profit agency, they seem to be awash in cash. The
WCWCD’s 2017 financial report111 shows the district, as of December last year, had nearly $200
million in cash, cash equivalents, and restricted cash. The district seems more focused on
“developing” water rather than “conserving” water, although the DEIS entry puts conserving
before developing. At some point, long after I’m gone, the WCWCD will need to actually put the
emphasis on conservation because there will not be another source for them to spend billions
pursuing. They should have that conservation focus now, not later. We and others are doing our
part to conserve water; they should, too. They may not be able to make ordinances for our cities
and towns but they have great influence through their political positions and ability to raise
wholesale rates that can translate into retail rates and ordinance changes.

110

https://www.epa.gov/sites/production/files/2015-04/documents/epa816f13002.pdf

111

https://www.wcwcd.org/wp-content/uploads/2018/11/Audited-Financial-Statement-12_31_17.pdf
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Quail Creek Water Treatment Plant
The Quail Creek Water Treatment Plant is an integral component of WCWCD’s water system. This 60million-gallon-per-day (mgd) plant can receive water from three sources: Quail Creek Reservoir, Sand
Hollow Reservoir, and the Virgin River. The plant delivers culinary water to Regional Water Supply
Agreement municipal customers. Located just below Quail Creek Reservoir, this conventional filtration
plant will eventually be expanded to treat 80 mgd.

Comment:
LPP water would require Quail Creek Treatment Plan expansion so should be included. Have all
required expansion costs been included in the cost of the LPP?
Final Study Report 10 Socioeconomics and Water Resource Economics112is provided by
Reclamation as a DEIS support document. From Study Report 10:
ES-1.1.1 NED or State Direct Economic Impacts Perspective
The LPP Project is reviewed in this study report with the expectation that lower cost resources
are brought into development first (such as conservation and water right transfers, and other
planned water development projects), and with the LPP Project development following
thereafter. The LPP Project is assumed to avoid, or delay, the construction of high-cost water
treatment and waste byproduct disposal facilities, such as the RO and brine disposal projects—
the most likely plant and operations configuration. (emphasis added)

It is clear that WCWCD does not intend to do as Study Report 10 asserts. Lower cost resources
such as needed conservation measures and planned water development projects will not
precede the LPP because the LPP construction would begin as soon as UBWR is given a green
light and state financing secured. This is a false assertion by the Project Proponent.
1.3.1.2 WCWCD No Lake Powell Water Alternative Features
Beginning in 2025, Washington County residential outdoor potable water use would be
permanently repurposed to indoor potable water use to help meet increasing indoor potable
water demands. The WCWCD would develop a reverse osmosis (RO) advanced water treatment
facility near the Washington Fields Diversion in Washington County, Utah, to treat up to 50,000
acre-feet per year of diverted Virgin River water, which has a high total dissolved solids (TDS)
concentration, mixed with an additional 19,030 acre-feet per year of reuse water. WCWCD
would develop the Warner Valley Reservoir to store the reuse water and diverted Virgin River
water prior to RO treatment. A water distribution pump station and pipeline would be
constructed to convey 13,249 acre-feet of potable water from Quail Creek Water Treatment
Plant to the Apple Valley area of Washington County. Figure 1-11 shows the primary conceptual
components of the No Lake Powell Water Alternative. Table 1-2 summarizes available supplies
and projected demands under the No Lake Powell Water Alternative and the LPP Project
alternatives.

Residential outdoor potable water use would be permanently repurposed to indoor potable
water use ONLY if water use continues to be at the high level it is now. Also, how would that
repurposing be implemented? Would all residences have their outside valves closed so that
culinary water would not be available for outside use? In any case, this points to the fact that
the WCWCD and Proponent have been using scare tactics to push their public relations agenda
for the LPP.

112

https://water.utah.gov/wp-content/uploads/LPP-Reports/Socioeconomics/20160430-10-Socioeconomics-andWater-Resource-Economics-Study-Report_Final-V.2.pdf
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Table1-2 from the 2016 Final Groundwater Resources Study Report113 from UBWR to FERC and
which is used to support this DEIS shows how the “No Lake Powell Water Alternative” (No Action
Alternative) would compare to the “Lake Powell Pipeline Project Alternative.”

Both scenarios provide a surplus in 2060. The Existing Supplies, Planned Project, and Reuse total
around 98,000 and would carry our county’s growth for many decades with reasonable usage
(not 240 gpcd as planned by UBWR & WCWCD!). In the meantime the treatment of Virgin River
and reuse water (57,883) could be done incrementally and perhaps cheaper, as noted in our
comments about reuse earlier. Reuse is finally getting much attention around the country. Who
knows what future technologies will be available to deal with the treatment challenges we face
now?
Reusing water results in savings, of both resources and costs, according to the Environmental
Protection Agency, which regulates many aspects of wastewater treatment and drinking water
quality.
In the past, water reuse was driven by scarcity, particularly in the west, but now Alito says it’s
being driven by sustainability. “There’s been a shift. It was driven by drought, but that’s
changing.” Still, the situation fluctuates wildly from one region to another. “Some states use
direct potable reuse, some have no regulations at all.” Despite the sporadic implementation of
regulations, the EPA indicates that no documented cases of human health problems due to
contact with recycled water treated to drinking water levels have been reported.114

DEIS Appendix B: Purpose and Need Report
4.2.1 Current Operations and Delivery System
Quail Creek and Sand Hollow System
Quail Creek and Sand Hollow Reservoirs are a combined system, receiving Virgin River water from the
Quail Creek Diversion structure through a pipeline network. Water delivery to these off-stream
reservoirs is limited by the capacity and operational requirements of the diversion structure and pipeline
system. Quail Creek Reservoir has a capacity of 40,000 acre-feet and supplies raw water to the Quail
Creek Water Treatment Plant. Sand Hollow Reservoir has a 50,000-acre-foot capacity with an active pool
of about 30,000 acre-feet and a drought pool of 20,000 acre-feet reserved for extreme drought. The
drought pool is included in the reliable yield for Sand Hollow Reservoir. In addition, the reservoir serves
as a groundwater recharge facility to the Navajo Sandstone Aquifer, which currently stores about
113

https://water.utah.gov/wp-content/uploads/LPP-Reports/GroundWater/20160430-05-Final-GroundwaterResources-Study-Report_FINAL.pdf
114
https://www.waterworld.com/drinking-water/treatment/article/14070801/water-reuse-technology
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140,000 acre-feet with an estimated future capacity of about 300,000 acre-feet. Water may be delivered
from Sand Hollow to Quail Creek Reservoir or directly to the Quail Creek Water Treatment Plant.

Comment:
If, as stated above, “Water delivery to these off-stream reservoirs is limited by the capacity and
operational requirements of the diversion structure and pipeline system” perhaps those issues
should be resolved before the WCWCD asks citizens and our state to accept a multi-billion LPP
project. By correcting those limitations groundwater recharge to the Navajo Sandstone Aquifer
could be increased if additional water were diverted to Sand Hollow Reservoir. That would help
address the water safety buffer that the Proponent and WCWCD push so hard by helping to add
to the aquifer storage that’s currently at 140,000 but could ultimately reach 300,000—a good
safety buffer.

DEIS Appendix B: Purpose and Need Report
4.2.1 Current Operations and Delivery System
Sand Hollow Wells
The Sand Hollow well field includes 18 wells that draw water from pre-reservoir groundwater rights and
from water recharged to the Navajo Sandstone Aquifer by Sand Hollow Reservoir. Water is chlorinated
and pumped to two storage tanks with a total of 3 million gallons of storage capacity prior to delivery to
Regional Water Supply Agreement municipal customers and Sky Ranch and Cliff Dwellers retail
customers. Currently it is estimated that there are approximately 140,000 acre-feet stored in the aquifer
that could be used for this purpose. Most of the recharged water stored in the Navajo Sandstone
Aquifer would be reserved for use during dry periods to compensate for any deficit between annual
supply and demand.

Comment:
As mentioned under the heading “Quail Creek and Sand Hollow System” above, perhaps by
increasing the water delivery system to Sand Hollow Reservoir the aquifer storage could be
increased adding to the reserve for use during dry periods “to compensate for any deficit
between annual supply and demand” negating the need for the LPP.

DEIS Appendix B: Purpose and Need Report
4.2.3 Current Supply
Washington County water supplies come from a combination of groundwater (springs and wells) and
surface water (direct diversions and reservoirs; Table 4.2-1). The Navajo Sandstone Aquifer and shallow
alluvial aquifers in the Virgin River Basin provide groundwater resources. Surface water sources consist
of the Virgin River and its tributaries. Groundwater supplies developed by public drinking water systems
are generally of high quality and can be used directly for culinary uses after disinfection. Surface water
supplies are used directly to meet secondary untreated water demands or are treated to meet culinary
demands.
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4.2.4 Local Planned Projects to Increase Future Water Supply
Because most of the readily available water in the county has been developed and most of the county is
closed by the state engineer to the acquisition of new water rights, the municipalities generally rely
upon the WCWCD for future water supplies, most of which will need to be provided through large water
projects that require a regional funding base (Table 4.2-2).

4.2.5 Projected Water Supply without LPP
The total reliable current and planned water supplies from the local Virgin River basin equals 98,727
acre-feet per year, which is the summed total of the current reliable water supply (67,677 acre-feet) and
the estimated reliable water supply from future non-LPP projects (31,050 acre-feet).

Comment
The information in the table below was created from tables in the 2008, 2011 and 2016 Water
Needs Assessments provided by UBWR to FERC. Tables used as sources include:
2008 Table ES-4 WCWCD Existing Supplies – Reliable Yield
2008 Table ES-5 Future Planned and Potential WCWCD Water Supply Projects
2008 Table ES-8 Table ES-8 WCWCD Integrated Water Resources Plan Data
2011 Table ES-10 WCWCD Existing Supplies – Reliable Yield
2016 Table 6-1 WCWCD Summary of Existing and Future Supplies
2016 Table ES-1 Existing and Future Reliable Culinary Supplies for Washington County

Supplies (existing & potential)

Use

2008

2011

2016

Quail Creek & Sand Hallow Res

Culinary

29500

22600

24922

Sand Hollow Ground Water

Culinary

8000

3000

4000

Kolob Reservoir

Culinary

2000

2000

?

Meadow Hollow Reservoir

Culinary

200

200

Cottam Well Field

Culinary

2000

2000

600

Sullivan Well Field

Culinary

750

750

750

Pintura Well

Culinary

Diamond Valley Well

Culinary

Kayenta (Ence Wells) System

Culinary

1000

1000

Gunlock to Santa Clara PL

Secondary

2500

2500

Toquerville Sec Water Sys

Secondary

160

160

178

Ash Creek PL

Culinary

5000

5000

2840

Crystal Creek PL

Culinary

2000

2000

2000

Quail Creek Reservoir Ag Exch

Culinary

4000

Sand Hollow Well Field Expansion

Culinary

Sand Hollow Recharge & Recovery

Culinary

3000

Cottam Well Maximization

Culinary

600

?

600
400
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Westside Arsenic Treatment

Culinary

5000

Maximize Existing Wastewater Reuse

Secondary

1700

7300

Ag Conversion from Development

Secondary

12400

10080

Existing Wastewater Reuse

Secondary

Potential Future Wastewater Reuse

Secondary

3900
54500
125710

8167-35 Other

?
17380

53110

80380

The 2008 WNA made it seem we could have a lot more water current and potential than 2011
and 2016 WNAs show. 2008 WNA numbers compared to 2016 WNA numbers show a loss of
41,330 afy. What happened to the Kolob Reservoir water, Meadow Hollow Reservoir water,
Gunlock to Santa Clara Pipeline, Quail Creek Reservoir Ag exchange, Sand Hollow Well Field
Expansion? If those projects have been renamed or included in others why the big difference
in the numbers? Why do those gaps appear in the 2016 WNA, a document that is supporting
the DEIS? Some are significant amounts of water. Also the Quail Creek & Sand Hollow
Reservoir number has dropped quite a bit since 2008 as has the Sand Hollow Ground Water
number. Are those associated with climate change and if so where and how?
Numbers in DEIS Purpose and Need Report Tables 4.2-1 and 4.2-2 do not match figures in the
2016 WNA tables. For example, the 2016 WNA Table 6-1 shows 730 afy for Kayenta System but
Table 4.2-1 shows 250 afy for Kayenta System.
2008 WNA said total culinary and secondary water was 83,910 (Table ES-8) and WCWCD No
Action Alternative in 2008 WNA stated:
Existing M&I reliable annual supply of approximately 83,910 ac-ft per year would continue
(72,560 ac-ft reliable culinary water supply, 7,450 ac-ft reliable secondary water supply, and
3,900 ac-ft wastewater reuse from the St. George wastewater treatment plant). (emphasis
added)

In the WCWCD’s presentation “Water Stability in Washington County, Utah: A Review of
Economic, Fiscal and Development Impacts” presented at a 2013 CIRPAC meeting115 116 the
following regarding the current renewable water resources:
Washington County currently has 74,600 acre feet of available, renewable water resources.

If 7,450 ac-ft reliable secondary was part of that, we would still have had 67,150 ac-ft culinary.
Now they say our reliable culinary is around 60,000 ac-ft. Why has the culinary gone down
from 72,560 ac-ft in 2008 and 67,150 ac-ft culinary to around 60,000 ac-ft now? LPP
proponent should explain this—in detail.
Interestingly, the 2013 “Water Stability in Washington County, Utah” presentation contained
this chart which states that the available, renewable water supply resource number is
“anticipated to grow to 85,300 acre feet as the balance of the WCWCD resource development
plan is completed.” Since the WCWCD now asserts that they can provide 98,727 ac-ft per year
without the LPP once future projects are in place, we’ve already increase our water supply
number by 13,427.

115

https://www.wcwcd.org/news-information/cirpac/ (info removed from link)
https://www.stgeorgeutah.com/news/archive/2013/05/24/economic-impact-of-water-stability-discussed-atwater-district-cirpac-meeting/#.XzmNpMBKjIU
116
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It seems to us there is a lot of opportunity for reuse in our county. Here are “notes” from the
tables referencing the reuse water in the tables:
2008 WNA Table ES-5 note for the 54,500 afy reuse water:
Wastewater reuse could potentially be increased up to the wastewater effluent rate for
communities served by the St. George wastewater treatment plant (i.e., St. George, Washington,
Santa Clara, and Ivins), limited by secondary demand. The wastewater effluent available for
reuse is calculated assuming the ratio of wastewater effluent to total M&I water supply
(approximately 27 percent) remains constant for these cities in the future, and using the 2060
projected total M&I water use for these cities. However, the actual amount of this potential
reuse that could actually be used as secondary supply would be limited by storage
constraints and secondary demands which were considered in Chapter 6 when determining a
realistic estimate of the portion of this supply that could be used.
2008 WNA Table ES-8 note for reuse of 16,900:
(5) The maximum potential future wastewater reuse (54,500 ac-ft per year) would be greater
than the amount given, as described in Section 4.1.5.4, but the actual amount was limited to the
amount given by seasonal fluctuations in secondary demand and storage capacity.
2011 WNA Table ES-11 note for reuse of 27,620:
(4)Wastewater reuse could potentially be increased up to the wastewater effluent rate for
communities served by the St. George wastewater treatment plant (i.e., St. George, Washington,
Santa Clara, and Ivins). However, the amount of this potential reuse that could actually be used
as secondary supply would be limited by demand and storage constraints. It is assumed that the
proposed Warner Valley Reservoir (45,000 ac-ft/yr) would provide storage for additional reuse
water and water from the agricultural conversion from development. As a result there would be
approximately 27,620 ac-ft/yr of storage available for all future reuse water supplies.

Reclamation must demand that LPP applicant explain in detail:
x

What are the storage constraints and why those cannot be overcome before
approving the LPP?

x

Why the potential reuse number has come down so much?

x

What happened to the water sources that appeared on 2008 and 2011 water supply
tables but don't appear on 2016 tables?

x

Why ag conversion is less in 2016 than in 2008 - land already developed? Water
included in M&I numbers now?
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DEIS Appendix B: Purpose and Need Report
4.2.5 Projected Water Supply without LPP
The total reliable current and planned water supplies from the local Virgin River basin equals 98,727
acre-feet per year, which is the summed total of the current reliable water supply (67,677 acre-feet) and
the estimated reliable water supply from future non-LPP projects (31,050 acre-feet).

Comment:
98,727 acre-feet per year is a substantial amount if used wisely, and this is a conservative
estimate of the amount of water that could be made available in our county. As stated earlier in
these comments, the 2015 Utah legislative audit and Western Resource Advocates, authors of
the Local Water Alternative to the LPP, assert that more water could be available. That much
water is supporting other communities well. The Albuquerque Bernalillo County Water Utility
Authority117 in New Mexico supports over 600,000 people on 100,000 acre-feet per year.
Albuquerque’s current water use is less than 130 gpcd. We may not want to look like
Albuquerque or get our usage down that far, but Lisa’s family lives there, has grass, and does
not feel that level of use restricts their water use or impacts their lives negatively. There is
plenty of green (shade!) provided by trees in Albuquerque. The LPP Proponent and WCWCD
assert that we cannot be compared to Albuquerque and other desert cities that use less water
than we do but certainly a comparison can be made between our 302 gpcd and their 130 gpcd
and the question asked: why?
Reclamation should require that UBWR and WCWCD provide a “normalized” comparison rather
than just rejecting the idea of comparing out of hand.

DEIS Appendix B: Purpose and Need Report
5 Water Conservation
5.1.2 Washington County Water Conservancy District
The WCWCD and its municipal partners have invested over $60 million in recent conservation efforts.
Washington County was the first Utah county to meet the statewide water conservation goal of
reducing per capita water use 25 percent by 2025. In August of 1993, facing rapid population growth
and a limited water supply, WCWCD approved a Water Resource Management, Development, and
Protection Plan, which states, “The District shall develop a water conservation plan which promotes
public education and information dissemination concerning water conservation; and promotes the
adoption of technologies, practices, and devices which will yield improvements in the efficiency and
management of water use.” That same month, the WCWCD board called on community citizens to form
a Water Conservation and Drought Management Committee. Their efforts resulted in the 1996 Water
Conservation Plan, the first of its kind in Utah, followed by updates in 2005, 2010, and 2015.
The WCWCD periodically monitors the impact of its programs and considers new measures in response
to community changes and technological advancements. The WCWCD’s current conservation goal is to
reduce the 2015 gpcd water use in its service area by 20 percent by 2060.

Comment:
Money spent does not necessarily equate to money “well spent.” With a consumption in
Washington County of over 300 gallons per capita per day while other desert communities use
far less—many with visitors and second homes as in Washington County—it’s clear the district
has not been as successful as they claim. Additionally, their claim that they’ve had stellar
conservation achievement fails to mention that they started with usage near 400 gpcd!

117

http://www.abcwua.org/Your_Water_Authority.aspx
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From the WCWCD’s 2018 Water Conservation Programs: A Comparative Evaluation118 by
Maddaus:

If we take the above Table 1 Surveyed Agency Information meant to show that the WCWCD
compares well with others when it comes to water conservation and show it a bit differently
(converting MGD to gals/person), this is what we get. It paints a different picture:

MGD
89,300,000
102,300,000
87,500,000
78,600,000
276,000,000
5,300,000
61,100,000
455,000,000
43,800,000

Gals/
Person
119
130
133
167
167
188
193
201
286

Approx. Pop
750,000
787,208
658,238
470,513
1,648,611
28,125
316,402
2,262,962
153,300

Agency
Tuc
EP
ABQ
CS
PHX
GJ
SLC
SNWA
WC

Conservation
Budget
$4,000,000
$1,188,600
$1,615,000
$850,000
$915,533
$13,500
$346,700
$15,831,200
$643,543

Per
Person
$5.33
$1.51
$2.45
$1.81
$0.56
$0.48
$0.62
$7.00
$3.88

The Average System Demand and the Approximate Population Served in Table 1 range from
2013 to 2018 but most are in the year 2017, so these figures should not be too far off, and
Washington County’s numbers are 2015 (pop) and 2017 (system demand) so fairly recent.
Our cursory analysis of the information says that WCWCD is not doing that well. They’re
spending more per person than all agencies but two, but that’s possibly because of the smaller
population. But Grand Junction with an even smaller population spends far less and uses far less
gpcd. Add to that the fact that our usage is now 302 gpcd—up from the table’s 286 gpcd—and
we seem to be doing even worse. The point is that perhaps we are not spending our money
wisely because the results are not bearing the fruit of WCWCD’s labor.
WCWCD’s 2015 Water Conservation Plan119 (WCWCD 2015) included the following measures:
118

https://water.utah.gov/wp-content/uploads/LPP-WaterSupplyDemand/20190118-ATT-D-Water-ConservationProgram-Comparison.pdf
119
https://www.wcwcd.org/wp-content/uploads/2016/02/2015-Conservation-Plan.pdf
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• Promotion of universal metering;
• Secondary water metering;
• Smart controller irrigation technology;
• Time of day watering ordinances;
• Requirement of a water conservation plan for municipal customers;
• Water efficient landscape workshops;
• Public information programs/school education;
• Residential and commercial system water audits, leak detection, and repair;
• Free outdoor irrigation efficiency audits for residences and businesses;
• Incentive water conservation pricing;
• Landscape ordinance requirements;
• Incentives to reduce irrigated landscape area in new development (water conservation
easements);
• Water conservation demonstration gardens with two full-time horticultural educators;
• Water Smart irrigation rebate program;
• Water Smart commercial upgrades equipment rebate;
• Training and certification of landscape training professionals;
• Financial incentives for irrigation upgrades;
• Large landscape conservation programs and incentives;
• U.S. Environmental Protection Agency WaterSense appliance rebates;
• Statewide water-wise plant list and tagging program;
• Public athletic fields conversion to artificial turf grant program;
• WaterSense toilet/urinal rebates;
• Multi-family high-efficiency washer rebate program;
• Funding for local and statewide media campaigns;
• Horticultural classes, training, and awards;
• Maximize use of secondary water systems including using wastewater reuse; and
• Studying and establishing industry standards or practice for use of high salinity water for
landscape.

Impacts

LPP Proponent uses many excuses for why conservation including conversion of landscaping to
xeriscape is not used. This is from the Proponent’s 2016 WNA:
Furthermore, changes from traditional landscapes to xeric landscapes increase the ambient
temperature. This increase in temperature will result in an increased use of air conditioning.
According to Tamim Younos, a professor of water resources at Virginia Tech, it can take an
average of 25 gallons of water to produce 1 kilowatt-hour of electricity (IEEE 2008). While not
considered in this analysis, this could increase the average per capita per day indoor water use,
reducing the benefits of this form of conservation. Because local water projects and conservation
together will not meet demand over time, it is essential that an additional supply is developed.

The WNA cites a study but then acknowledges that it was not considered in the LPP analysis but
could increase “energy” use due to increased heat. The Proponent should be required by
Reclamation to provide additional study to support this claim because a simple search for the
benefits of trees—which can easily be part of a “grassless” xeriscaped yard—reveals:
Trees properly placed around buildings can reduce air conditioning needs by 30 percent and can
save 20–50 percent in energy used for heating. USDA Forest Service120

120

https://www.arborday.org/trees/benefits.cfm
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DEIS Appendix B: Purpose and Need Report
5.2 Evaluation of Water Use Rates
In 2019, UDWRe published the Regional Conservation Plan in 2019 that provided conservation goals for
each region in Utah (UDWRe 2019b). In that plan, the 2015 baseline water use rate for Washington
County was approximately 302 gallons gpcd and approximately 358 gpcd for Kane County. The 2065
conservation goal for Washington County was 236 gpcd. WCWCD’s conservation goal of 20 percent by
2060, or 240 gpcd, is in line with the regional goal and is used in this purpose and need report. The 2065
conservation goal for Kane County was 282 gpcd. A Kane County goal of 283 gpcd by 2060 is used in this
report.

Comment:
Reducing consumption to 240 gpcd by 2045 and continuing at the consumption until 2060
would not be a significant achievement and should be challenged by Reclamation. That level of
use is over what many desert communities are using now as shown earlier in these comments.

DEIS Appendix B: Purpose and Need Report
6.2 Washington County Water Conservancy District
6.2.2 Future Water Requirements
Estimating total annual water demand in 2060 for Washington County was based on the following
generalized equation:

Water demand in 2060 must include population projections out to 2075 because the WCWCD
incorporates a 15-year reserve buffer. To estimate the population from 2061 to 2075, a constant rate of
increase of approximately 1.0174 was applied to the previous year’s population projection. This value
was used because it was the rate of increase between 2059 and 2060 (the last year before the planning
period ends) and because it was the lowest rate of population increase from 2020 to 2060, therefore,
representing a conservative estimate.
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Comment:
It’s only been over the last several years that a “15-year reserve buffer” has been included in the
Proponent’s water demand calculation in spite of our county being in what is now a 20-year
drought nor has a system loss coefficient been applied before 2020. This is now being done to
drive up the demand since the population projections for Washington County’s growth have
steadily been declining making need for the LPP ever more questionable. Tables from the 2008
Water Needs Assessment and the 2011 Water Needs Assessment are shown below.

2008 WNA121:

2011 WNA122:

DEIS Appendix B: Purpose and Need Report
7 Participant Water Needs
Participant water needs were determined by subtracting the estimated water supply in 2060 from the
estimated water demand in 2060.
7.2 Washington County Water Conservancy District
7.2.1 Projected Shortages in Reliable Yield
The projected shortage, or deficit, in reliable yield for the WCWCD was determined by subtracting the
2060 reliable annual water supply from the 2060 demand. Depending on the climate change scenario,
the total annual deficit ranged from 112,997 acre-feet to 53,625 acre-feet (see Table 7.2-1).

Comment:
Using a contrived demand based on unreasonably high water consumption to determine a
future need and, therefore, support the need for the LPP should not be allowed.
121
122

pdf copy available upon request
https://conserveswu.org/wp-content/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf
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7.2.3 Conclusion
Under warmer, wetter climate change scenarios, the LPP would deliver a surplus of water to the
WCWCD’s service area. However, these scenarios are unlikely according to recent scientific literature
regarding climate change in the Colorado River basin (Udall and Overpeck 2017; Milly and Dunne 2020).
Under the median or hotter, drier climate scenarios and without LPP reuse, the WCWCD service area
would experience a surplus of 463 acre-feet or a deficit ranging from 10,243 acre-feet to 26,748 acrefeet. This should not be interpreted to mean that shortages to residents would be guaranteed, but
rather that the 15-year reserve buffer would not be available in the majority of years (50th percentile
and hotter, drier years). With reuse of all 28,830 acre-feet of LPP water, the WCWCD service area would
experience a small deficit (2,082 acre-feet) or a large surplus (61,454 acre-feet) depending on the
climate change scenario. However, without the Proposed Project, there would not be an opportunity for
reuse of LPP water, therefore, the potential for a surplus is dependent on the Proposed Project being
built.
In sum, the LPP would supply water to the WCWCD service area that would reduce the water deficits in
some scenarios (hotter, drier climate scenarios) and could provide a surplus of water in other scenarios.
Reclamation has concluded, utilizing the professional expertise and judgement of the agency’s study
team, that the results derived from this report for WCWCD are reasonable and accurate, given the
information, data, and methods available at this time.

Comment:
The Bureau of Reclamation’s website shows this mission statement:
“The mission of the Bureau of Reclamation is to manage, develop, and protect water and related
resources in an environmentally and economically sound manner in the interest of the American
public.”

Reclamation’s mission statement makes clear, at least to us, that the agency has an obligation
to do a better job of analyzing the Lake Powell Pipeline project than has been done.
Unfortunately, rather than protecting water (Colorado River) and related resources (Virgin River
water shed) in an environmentally and economically sound manner (conservation) for
Washington County citizens, the bureau accepted the Proponent’s assertion that a second
source of water is necessary. In spite of that source—Colorado River—being at much risk, as
even shown by Reclamation’s own studies in 2012 and 2015, Reclamation has given license to
the Proponent to pursue a project that’s not in the economic best interest of our community or
our state. By not requiring that the Proponent do a better job of evaluating how conservation,
including reuse, can better serve Washington County and the State of Utah as we grow, and by
not requiring that the State of Utah deal with the serious water rights issues around this project,
Reclamation has ignored its own mission much to our dismay.
The 2016 Water Needs Assessment123 referenced in Reclamation’s DEIS states:
“In addition, given risks posed by drought, climate change and the demand hardening that
accompanies conservation, the ability to tap into Lake Powell, an on-stream reservoir that
gathers water from the entire upper basin of the Colorado River, would add important diversity
of supply not available from the off-stream reservoirs that currently tap the Virgin River to supply
Washington County. Furthermore, the long range reliability of the Lake Powell supply avoids
the drastic economic losses that can occur if businesses see a risk of unstable water supplies
and cease to maintain and invest in the area.” (emphasis added)

123

https://conserveswu.org/wp-content/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf

Rutherford/Van Dam public comments on Lake Powell Pipeline Project DEIS Sept 2020

Page 84 of 102

8167
Washington County is and has been one of the fastest-growing counties in the United States. It
has broken records over the past thirty years for growth. We are not advocating for no growth,
but do question the advisability of sinking great amounts of state and citizen money in a risky
project just to sustain the same level of excessive growth that we’ve had over the past few
decades. We assert that excessive growth is what has put us in a position of now needing to
chase risky water with our state’s and citizens’ money.
We support the No Lake Powell Pipeline alternative and the Local Waters Alternative to the Lake
Powell Pipeline (even though it’s been eliminated) because as citizens of Washington County for
we know we can do better with our local resources. This chart from the WCWCD’s Spring 2012
“Waterline” publication—no longer on line but available from me upon request and shown
below—reveals a large part of our county’s water problem. With much if not most of secondary
water in Washington County “unmetered” we need to get our house in order before reaching for
more water in the troubled Colorado River system to meet our M&I culinary needs.
The WCWCD claims to deliver 80,000 acre-feet of secondary water each year. The district seeks
an additional 82,000 AFY of water when it won’t even deal efficiently with what’s available.

Appendix E: Plan of Development
DEIS Appendix E: Plan of Development
Chapter 1 Purpose and Need
Based on projected population growth in the region, water demands will exceed existing supplies,
resulting in water shortages (Lake Powell Pipeline, Study Report 19, Final Water Needs Assessment,
2016). The UBWR identified Utah’s Colorado River allocation as the best source to meet rising water
demands, while also providing needed source diversity to the regional water portfolio. Risks associated
with infrastructure failure and climate variability in the region underscore the need for the project.
Conservation efforts in the region have significantly reduced per capita water use, and continued efforts
are predicted to further reduce per capita use between now and 2060. However, conservation alone will
not be adequate to meet existing and future demands and will not reduce supply and delivery risks.

Comment
Comments having to do with the entry above have been made earlier in this document and
point to the lack of need for the LPP water, risk of the Colorado River, and the fallacy concerning
“conservation efforts significantly reducing per capita water use.” 240 gallons per capita per
day from 2045 to 2060 is no indication of serious “continued efforts” at conservation.
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Old LPP studies by UDWRe/UBWR are being used to try and justify licensing of the LPP through
Reclamation.
Reclamation is the expert in water supply and demand and the Colorado River and has
published reports (Basin, Moving Forward, etc.) but seems to be allowing the UDWRe/UBWR to
lead them. It is one thing for the state to submit LPP study reports to FERC but for Reclamation
to allow the state to control the environmental review process at this point is quite different.
FERC challenged the state study reports on several occasions. It would be good to see
Reclamation doing some challenging, too.

DEIS Appendix E: Plan of Development
1.2 Overview of the LPP
The LPP title may be conveyed to the districts after the State of Utah has been fully compensated for its
reimbursable costs.
The Act provides for each district to repay the preconstruction and construction costs to the state within
50 years from the date of each contracted block of water.

Comment
As stated earlier in these comments the Act is not clear on repayment as made clear in the
state’s own legislative Audit 2019-05.124 The governor’s Executive Water Finance Board also
addressed this in their September 2018 meeting125. From the September meeting minutes:
Phil (EWFB Chair) provided a handout for the board showing the language of the Lake Powell
Pipeline Act, and spoke to various aspects the Lake Powell Pipeline Act. He noted that at least
70% of the water (and related repayments to the state) needed to be contracted for prior to
construction beginning. Phil mentioned the remaining 30% of water allocations (and related
repayments to the state) are open-ended, with a 50-year repayment after whenever the water
was actually taken. He noted the language in the Lake Powell Pipeline Act calling for a
‘reasonable interest rate’.
Phil discussed the proposed payback plan and potential implications of a zero percent interest
rate for repayment. Board members discussed what would happen if population growth didn’t
occur as projected. Phil mentioned his concerns with relying so heavily on impact fees, as they
are volatile and tend to follow economic cycles.
Phil explained that in addition to the roughly $40 million in sales tax currently allocated for major
water projects, if the state were to initially assume the entire project cost by itself, the state
would potentially have to cover $80 - $120 million in annual debt service (which can equate to
one entire year of the state’s General Fund revenue growth) through a tax increase or redirecting
funds from education or transportation.
Phil described the current status of the state budget, noting a narrowing sales tax and gas tax
base, and how tight money is in the state General Fund and Transportation funds. Phil discussed
tax policy, with a recommended approach of a broad base and a low rate. Phil addressed how
changes in transportation and untaxed services have and may continue to impact the future
General Fund tax base, creating a tighter General Fund situation and creating the need to
modernize the sales tax.

124
125

https://le.utah.gov/audit/19_05rpt.pdf
https://www.utah.gov/pmn/files/441937.pdf

Rutherford/Van Dam public comments on Lake Powell Pipeline Project DEIS Sept 2020

Page 86 of 102

8167
Phil indicated that the Lake Powell Pipeline Act uses the term “reasonable interest rate” and that
opportunity cost was used in that context. He indicated that what the conservancy district had
presented with a zero percent interest rate did not account the state’s opportunity cost for state
repayment in future deflated dollars, which amounts to a state subsidy for the project.

DEIS Appendix E: Plan of Development
3.1.1.8 Hydro Station 4 to Hydro Station-5
A previous version of this pipeline segment included a peaking forebay and afterbay reservoir. These
reservoirs have been removed from the project description.
3.1.2.5 Pipeline Markers
Figures 3-6 through 3-9 (pages 3-11 through 3-14) are identified as"Confidential" and are not for public
release
3.2.1 Water Intake System
Current designs to prevent quagga mussels in LPP supplies currently call for coatings, screens, and
chemical treatment at the intake and booster pump stations. The best available technology will be
evaluated during final design and will be implemented to prevent quagga mussels. Applicable
technology could include self-cleaning screens and ultraviolet treatment. Preventive measure could be
installed at all pump stations and hydrostations.
Figures 3-10 through 3-14 (pages3-16 through 3-20) are identified as "Confidential" and are not for
public release

Comment
Refer to comment under DEIS 3.9.2 Environmental Consequences Operation. “Preventive
measure could be installed at all pump stations and hydrostations.”So they’re not doing that
and cost has not been included?
Explain “exactly” why Figures 3-10 through 3-14 are not included. Why are they not suitable for
public release and review?

DEIS Appendix E: Plan of Development
3.2.2 Pumping Stations
Figures 3-15 through 3-22 (pages3-23 through 3-30) are identified as"Confidential" and are not for
public release

Comment
Explain “exactly” why Figures 3-15 through 3-22 are not included. Why are they not suitable for
public release and review?

DEIS Appendix E: Plan of Development
3.2.3 High Point Regulating Tank
Figures 3-23 through 3-24 (pages3-32 through 3-33) are identified as"Confidential" and are not for
public release

Comment
Explain “exactly” why Figures 3-23 through 3-24 are not included. Why are they not suitable for
public release and review?

DEIS Appendix E: Plan of Development
3.2.4 Inline Hydro Stations
Previous versions of the POD included a peaking hydrostation. This hydrostation has been removed from
the project description and replaced with HS-5.
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Figures 3-25 through 3-36 (pages3-36 through 3-47) are identified as"Confidential" and are not for
public release

Comment
Explain why “Peaking Hydro Station” appears in this table below (page C-52 to C-54) since the
DEIS says the peaking hydrostation has been removed from the project?

Explain “exactly” why Figures 3-25 through 3-36 are not included. Why are they not suitable for
public release and review?
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DEIS Appendix E: Plan of Development
3.2.5 Hurricane Cliffs Waterway
Figures 3-37 through 3-38 (pages3-49 through 3-50) are identified as"Confidential" and are not for
public release

Comment
Explain “exactly” why Figures 3-37 through 3-38 are not included. Why are they not suitable for
public release and review?

DEIS Appendix E: Plan of Development
3.2.6 Sand Hollow Hydro Station
Figures 3-39 through 3-41 (pages3-52 through 3-54) are identified as"Confidential" and are not for
public release

Comment
Explain “exactly” why Figures 3-39 through 3-41 are not included. Why are they not suitable for
public release and review?

DEIS Appendix E: Plan of Development
3.4.1 Construction Access Roads
If existing access roads within the project ROWs are temporarily widened for use during construction,
those widened areas may be restored if not needed for permanent access (see Chapter 7 Stabilization
and Rehabilitation).

Comment
Any area that is disturbed during construction should be required to be restored. “May be
restored” is not adequate language.

DEIS Appendix E: Plan of Development
5.2.1.6 Construction Water
Water will be required for construction activities, including dust control, pipe bedding, trench backfill
compaction, and hydrostatic testing. UDWRe has assumed that construction water would be obtained
from water utilities where feasible, existing wells, and new wells installed as part of the project along
the ROW.

Comment
Additional information about “new wells installed as part of the project along the ROW” must
be explained in greater detail.

DEIS Appendix E: Plan of Development
Chapter 6 Resource Values and Environmental Concerns
Potential environmental impacts of the LPP have been evaluated in the State of Utah’s Final License
Application (Federal Energy Regulatory Commission or FERC Project No. 12966, submitted April 30,
2016). Several updates/errata to the application have subsequently been made and are in the FERC
docket. Utah withdrew the FERC Final License Application on September 25, 2019, but the
environmental analyses in the study report and updates are still applicable to further environment
review. The final study reports have incorporated BLM comments and are publicly available except
where noted, as follows:
01 – Air Quality
02 – Aquatic Resources
03 – Archeological and Historic-Era Resources (non-public)
04 – Geology and Soils
05 – Groundwater Resources
06 – Land Use Plans and Conflicts
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07 – Noise
08 – Paleontological Resources (non-public)
09 – Recreation Resources
10 – Socioeconomics and Water Resource Economics
11 – Special Status Aquatic Resources
12 – Special Status Plant Species
13 – Special Status Wildlife Resources
14 – Transportation
15 – Vegetation Communities
16 – Visual Resources
17 – Surface Water Quality
18 – Surface Water Resources
19 – Water Needs Assessment/Climate Change
20 – Wetlands and Riparian Resources
21 – Wildlife Resources
22 – Alternatives Development
23 – Ethnographic Resources (non-public)
The Reclamation EIS will further evaluate potential impacts and will provide an additional basis for a
decision on the ROW grants. NOTE: The Draft and Final EIS will be specifically referenced in the POD as
these documents become publicly available.

Comment
Explain, “The final study reports have incorporated BLM comments and are publicly available
except where noted, as follows.” This is not clear. The comment references all state study
reports listed below the comment. Does that mean that BLM comments are publicly available
except in the study reports listed “as follows” because that does not make sense.

DEIS Appendix E: Plan of Development
8.1 Pipelines Operation
Operational activity on the pipeline will primarily include maintenance of each ROW and inspection,
repair, and cleaning of the pipeline and appurtenances. The pipelines will be routinely cleaned by
inserting a pig, which is a soft bullet-shaped polyurethane foam plug with abrasive brushes, into the pig
launcher at each pump station, hydro station, or regulating tank.
Aerial and ground inspections by pipeline personnel will identify any areas of exposed pipeline and
appurtenances, excessive erosion (per SWPPP protocols), unauthorized ROW encroachment, or any
other conditions that could present a safety hazard or require preventive maintenance or reporting. The
pipeline alignment will likely be visually inspected at least monthly, using the access roads authorized in
the ROWs. No off-road or overland travel will occur by vehicle for routine inspections.
In the unlikely event of a major system rupture or malfunction resulting in the discharge of water,
pressure sensors installed on the system will detect the pressure loss, and the pump and hydro stations
will begin an automatic, sequenced shut down. Shut down will be sequenced to avoid buildup of
dangerous pressures in the pipelines and other facilities. Valve closing times will vary based on location
and system conditions but are estimated to vary from 15 to 25 minutes. For a major system failure,
alarms will sound at manned facilities along the pipeline alignment and at the primary operations center
in St. George, Utah. A plan of action to investigate the source of the problem will commence
immediately. Timely notification will be provided to the BLM and other pertinent federal, state, and
local agencies.
Depending on the location of an incident, responders could take several hours to reach remote areas.
The quantity of water that might be released in the unlikely event of a pipeline rupture or valve failure
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cannot be precisely quantified, as it will depend on the type and extent of a break/failure, along with the
location of the break within a pipeline segment and its distance from the closest upstream and
downstream isolation valves.
However, for the purposes of analysis, assuming an extremely unlikely but potentially catastrophic
failure with complete severing of the pipeline at one point over a ten-mile stretch, the maximum
quantity of water that could be discharged will be 31.5 acre-feet. This assumption uses a 35 minute
response time (10 minutes for the system to identify the location and 25 minutes to fully close the
nearest upstream isolation valve), and does not consider the effect of decreasing flow rate during the
valve closure time-period on the total discharge volume. All of that quantity is unlikely to be released,
even in an emergency scenario, since immediate actions will be taken through the automated system
and on-site response to control and repair the leakage.

Comment
I, Lisa Rutherford, worked in the oilfields of Alaska for most of my twenty-year career, I know
that pipelines are not without challenges. Granted there are big differences between the TransAlaska Pipeline (TAPS) and the LPP but leaks do occur. In fact, the LPP is even bigger (not
longer!) than TAPS – 69” versus 48”.
The troubled Trans-Alaska Pipeline System has had more than 20 spills since 2001, the pipeline
operator has disclosed.
The leak was not detected by the company’s leak detection system, but by someone walking
by on operator rounds, according to the company.
That count doesn’t include other spills in Alaska from pipelines operated separately by BP. As
we’ve noted, Alyeska has strong ties to BP, its largest single shareholder, and though it is
technically a separate company, almost all of Alyeska's CEOs have been executives on loan from
BP. (The current CEO is one of only two exceptions.) BP’s own maintenance reports have also
shown problems with severe corrosion throughout its pipeline system.126

Trouble with pigs:
Chronic problems with pigs on the Trans-Alaska Pipeline System (TAPS) seldom make headlines in
the 49th state. But the Alyeska Pipeline Service Company’s struggles with the large, bulletshaped devices that perform in-line cleaning and inspection tasks raise questions concerning
safety of operations on the 800-mile pipeline that currently ships more than half a million barrels
of Alaska North Slope crude oil daily, primarily to West Coast refineries.
The pig will ultimately need to be removed, and this may require extensive pumping and flushing
to dislodge the pig, cutting open the line or even the construction of a new piece of pipeline to
bypass the pig. Such activities require operators to stop production and make the line safe. It's
very expensive and something nobody wants to happen.127

And this on pigs:
The ideal pipeline for mechanical pigs, and to some extent foam pigs, has a continual single
diameter, with no changes or no sharp bends.

126

https://www.propublica.org/article/inspectors-flagged-leaky-alaska-pipeline-for-replacement-two-years-prior
https://blog.aubingroup.com/4-common-problems-associated-with-traditional-pigging-methods-and-how-toovercome-them
127
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But in reality, not many pipelines are like this. Most have diameter changes, even of the slightest
degree, as well as bends and other complex areas that must be navigated by a pig, if pigging is
to be done effectively.
Even foam pigs, which many perceive to be much more flexible than their mechanical
counterparts, have to be supplied to the exact size of the pipeline, which makes them less
effective overall.128

I realize that pigs are used routinely in pipeline maintenance and generally successfully. The
point is that they are not without their problems and removing a stuck pig can be very
expensive. Has that potential cost been included in the LPP’s O&M cost in a “worst cases”
scenario?
Also, aerial inspections can be very expensive. This DEIS entry “will likely be visually inspected at
least monthly” is not reassuring. The pipeline must be inspected and will even monthly be
sufficient? Are any of these aerial costs included in the O&M costs for the LPP and where?
Inspection of pipelines by manned helicopter can be very dangerous as helicopters must track the
centerlines close to the ground, and expensive, often reaching $15,000 per mile per year.
Additionally, helicopters and airplanes require appropriate facilities for takeoff, landing and
fueling, which may not be located conveniently close to the pipeline sections to be inspected.
Often, high costs of aerial inspections forces operators to perform the minimum aerial inspection
requirement imposed by the government regulatory agencies. This does not encourage a regular
investment into a higher quality and frequency of data. Our Earth sustains so many diverse and
rich ecosystems. Preventing damage to it by conducting frequent, high-quality aerial inspections
is so important.129

Undetected leaks do occur in spite of the best equipment and intentions:
A LEAK IN THE KEYSTONE pipeline is worse than first believed, spilling much more oil than
first reported.
Nearly 17,000 gallons of oil has leaked in South Dakota since Saturday, pipeline owner
TransCanada says – up from the 187 gallons the company initially reported to federal authorities.
TransCanada has "yet to pinpoint the source," the company told CNN Money, but it maintains the
leak has been "controlled," and a section of the pipeline was shut down after the spill was
discovered.
The leak was not reported by the Keystone pipeline's spill detection system, but instead was
discovered by a passerby, according to Chris Nelson, chairman of the South Dakota Public
Utilities Commission.130

So “pressure sensors installed on the system will detect the pressure loss” is not always the
answer to detecting spills as the DEIS claims. The DEIS—or rather the Proponent’s engineers
who have written the DEIS—make it appear to be a very secure system when indeed it is not
necessarily that secure and much damage and cost could be incurred as a result.
128

https://blog.aubingroup.com/4-common-problems-associated-with-traditional-pigging-methods-and-how-toovercome-them
129
https://www.mothership.aero/post/2019/01/12/inspecting-buried-pipelines-from-the-air
130
https://www.usnews.com/news/articles/2016-04-08/keystone-pipeline-leak-worse-than-thought
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The “No Action Alternative” presents none of the challenges I’ve noted. Instead, Washington
County would learn to manage our local water better, not incur unnecessary costs associated
with unnecessary damage to remote areas, and not rely on a water source, the Colorado River,
with a risky future.

Appendix B Applicant Environmental Protection Measures
DEIS Appendix B Applicant Environmental Protection Measures
Restoration
B.1.62.
A detailed Restoration Plan will be submitted to the BLM for approval prior to the start of construction.
The portion of the plan pertaining to restoration in listed species habitat will be in accordance with
approved study reports and permits and submitted to the USFWS by the BLM for approval. The
Restoration Plan will describe reclamation and rehabilitation objectives and methods to be used, species
of plants and/or seed mixture to be used, time of planting, blending with existing vegetation at ROW
edges, fertilizer mix reviews and approvals, success standards, and follow-up monitoring.
Restoration Monitoring
B.2.9. Vegetation restoration success will be monitored by UDWRe and reported to the BLM, as defined
in the approved Restoration Plan. Monitoring will include both qualitative and quantitative data
collection and analysis. Vegetation restoration success on non-BLM lands will be coordinated with the
respective landowners.

Comment
Given the amount of time that’s been spent planning this project—fourteen years!—a “detailed
Restoration Plan” should already be available for review at this point. This is an “environmental”
review. Restoration is a key element of protecting our environment. To not have this available
for review at this point seems to negate the point of NEPA and citizen involvement. Reclamation
should require that the Restoration Plan be required of the applicant and be reviewed prior to
the FEIS. In fact, it seems that this DEIS should not be allowed to proceed without the plan!
It seems strange there can be a restoration monitoring plan without a Restoration Plan to begin
with.

DEIS Appendix B Applicant Environmental Protection Measures
Mojave Desert Tortoise
B.5.16
The FCRs are not permitted to assess habitat suitability or conduct USFWS protocol level surveys for
desert tortoises because they do not have sufficient training or field experience:
•Desert tortoise monitors will ensure the FCRs meet the following qualifications:
•can recognize signs of desert tortoises;
•understand monitoring protocols; and
•have a minimum of one field day under the supervision of a desert tortoise monitor in each activity
season and habitat type.
FCRs are not authorized to handle desert tortoise.
FCRs may be approved, depending on activity season and habitat quality, to conduct daily clearance
sweeps for desert tortoises immediately prior to or during LPP activities. The FCR will keep detailed field
notes of tortoise related activity performed that will be turned into the USFWS Utah Ecological Services
Field Office every three months.
B.5.18
Anytime a vehicle or construction equipment is parked in desert tortoise habitat, the area around and
directly under the vehicle must be inspected for tortoises before the vehicle or equipment is moved. The
inspection does not need to be performed by a tortoise monitor or FCR. If there is a desert tortoise
observed, it will be left to move on its own – the tortoise will not be approached or handled. If this does
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not occur within 15 minutes, an approved desert tortoise biologist will be contacted to remove and
relocate the tortoise. Inspection for wildlife around vehicles and equipment prior to operation will be
applied to all LPP activities and the entire LPP ROW.
B.5.19
If a desert tortoise is found in the project area during LPP activities, the tortoise will not be approached
or handled and all LPP activities within 300 feet of the tortoise will be halted immediately, until such
time as the tortoise leaves the area or is moved from the site. This distance can be adjusted down
depending on specific circumstances as coordinated with the Utah Division of Wildlife Resources
(UDWRi). The UDWRi will be contacted to approach and handle the tortoise. The USFWS (and the
Washington County HCP administrator, if so directed by UDWRi or USFWS) will be notified within 24
hours if a tortoise is found in the project area.
B.5.22
Designated routes of travel will be used whenever feasible in desert tortoise suitable habitat. Additional
access routes outside designated routes of travel or the temporary ROWs will be limited to areas precleared by the desert tortoise monitor that do not contain sign of desert tortoise within 100 meters (328
feet). Use of access routes will be kept to a minimum.
If construction or modification of access routes is needed, desert tortoise monitor(s) approved to
conduct protocol level surveys (USFWS 2010) will survey these routes plus a 100-meter (328 feet) zone
of influence. If a desert tortoise or fresh tortoise sign is found within the 100 meter (328 feet) zone of
influence of the LPP (regardless of habitat quality), the monitor will contact UDWRi and USFWS to
discuss appropriate translocation, avoidance, and minimization measures based on the case-specific
circumstances."
B.5.23
Cross-country vehicular travel by contractor personnel outside of the ROWs or identified access routes
will be prohibited. This measure will be applied to all LPP activities and the entire LPP ROW.
B.5.26
Use of firearms by contractor personnel for target practice will be prohibited from the construction site
and access routes. This measure will be applied to all LPP activities and the entire LPP ROW.
B.5.27
Contractor personnel will be prohibited from bringing unrestrained domestic dogs to the construction
site.
B.5.30
Project and personnel vehicle speeds in the project area within occupied desert tortoise habitat will be
limited to 20 mph. Speed limit signs can be posted when entering and exiting occupied habitat.
B.5.31
For occupied or high quality desert tortoise habitat in the active season (February 15 – November 30) –
Unless UDWRe elects fencing in lieu of desert tortoise monitors, desert tortoise monitors will be on site
during all LPP activities for the protection of desert tortoises. These monitors will be responsible for
determining compliance with measures as defined in the biological opinion.
B.5.32
For occupied or high quality desert tortoise habitat in the active season (February 15 – November 30) –
No more than one hour prior to daily construction activities commencing or by 7 am each work day
(whichever is later), a desert tortoise monitor will conduct a clearance sweep of that day’s Project
activity area (including a 100-meter [328 feet] zone of influence on all sides) and carefully inspect any
hazards (e.g. trenches, open pipes). If temperatures are cold enough that tortoise activity is not
expected, UDWRe may coordinate with USFWS to reduce the monitoring requirements.
B.5.35
For occupied or high quality desert tortoise habitat in the active season (February 15 – November 30) –
Blasting is not permissible within 100 meters (328 feet) of an occupied tortoise burrow, due to potential
direct effects of this action on burrow stability.
B.5.37
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For occupied or high quality desert tortoise habitat in the active season (February 15 – November 30) –
UDWRe may choose to use temporary tortoise-proof fencing infrastructure in lieu of full-time
monitoring to keep desert tortoises out of LPP activities. When temporary fencing is used and if the
temperature is 95 degrees F or higher, the entire fence line will be checked at least three times a day—
once by a tortoise monitor no more than one hour prior to each day’s construction activities beginning
or by 7 am (whichever is later), and twice more by the FCR throughout the day. Longer term Projects can
consider installing tortoise shade structures (see b, below) to lessen the need for three daily checks of
the fence to one daily check. In the event shade structures are installed, daily fence line checks must
continue no more than one hour prior to each day’s activities beginning or 7 am (whichever is later). If
temperatures do not reach 95 degrees F, the fence line can be checked once a day. Any fencing plans
must be approved by USFWS.
B.5.38
For occupied or high quality desert tortoise habitat in the active season (February 15 – November 30) – If
the proponent does not install temporary fencing, then by the close of each work day, open trenches
and other open excavations will be covered or provided with tortoise escape ramps. Excavations left
open will be checked each morning for presence of tortoise prior to commencement of daily work and
at the end of the work day.
B.5.41
For occupied or high quality desert tortoise habitat in the less active season (December 1 – February 14)
– A desert tortoise monitor is not required for measures identified for the active season. An FCR will
complete similar activities and remain on-site during all LPP activities, conduct daily clearance sweeps
out to 100 meters (328 feet), check any hazards, and check all backfilling, re-contouring, and
reclamation activities prior to initiation. A desert tortoise monitor will come out to the site weekly to
check in with the FCR, review and collect field notes, and check any hazards.

Comment
FCRs have very limited knowledge/experience and can’t handle desert tortoise. Is this the
appropriate level of ability/certification for this? If a tortoise is found in an area that puts that
animal at risk and the FCR and others can’t do anything to remove the animal work would be
delayed. Will workers and others really do this? Wait the required 15 minutes and then however
long it takes to get an approved desert tortoise biologist contacted and onsite to do the
removal? These workers are out in remote areas. Is it realistic to think they will take these
precautions? Given the level of frustration with and dislike of the Mojave desert tortoise by
many in Washington County, it seems unlikely to me that some workers would have the best
interest of these animals at heart. (B.5.16 and B.5.18)
Stating that designated routes of travel will be used “whenever feasible” is not reassuring. This
seems to leave a lot of leeway. This should be required not just “whenever feasible.” (B.5.22)
What would “and minimization measures based on the case-specific circumstances” include?
(B.5.22)
How will cross-country vehicular travel by contractor personnel outside of the ROWs or
identified access routes be prohibited? How will that be ensured and monitored? It seem’s that
the project Proponent has made a lot of promises that in practice would be difficult to monitor
and enforce. (B.5.23)
Again, how would activities noted in B.5.26 and B.5.27 be monitored and controlled?
We know that a posted sign of 20 mph means people will travel 30 or more! Again, how will this
be controlled? (B.5.30)
Fencing should be required. (B.5.31)
There should be no work during the active season. (B.5.32)
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Already the agencies are reviewing the Northern Corridor highway through protected Mojave
desert tortoise habitat in the county. Now this massive project will also impact their habitat—
habitat that continues to diminish due to growth pressures. The LPP is not needed. The No
Action Alternative would not add pressure on this threatened and perhaps soon to be
endangered species and should not be eliminated from Reclamation’s consideration
How will the work that would require blasting be done if work can continue during the active
season? What will be the penalty for construction people who don’t abide by this and other
rules in desert tortoise habit? (B.5.35)
Has any of this been included in the LPP costs? Where? There is much more in Appendix B
addressing the desert tortoise issue regarding standing water, hazardous materials, etc. (B.5.37)
Temporary fencing MUST be required. It is too easy for workers to skip covering open trenches
and other open excavations or provide tortoise escape ramps. Workers will be eager to leave
work and distracted. Fencing must be a requirement. (B.5.38)
A BLM employee indicated that there really is no “inactive season.” In the DEIS “less active”
season is referenced. Since there will still be activity how can the same issues not apply as do in
the “active season”? The same requirements during the “active season” should be required in
the “less active” season. The MDT is at risk at both times. (B.5.41)
In closing, we want to reiterate how disappointing it is that two major projects—the LPP and the
Northern Corridor highway through Red Cliffs National Conservation Area and Desert Reserve—
are under environmental review at the same time. Both of these projects would affect the
threatened Mojave desert tortoise and yet agencies that have oversight for protecting this
species seems to have little or no concerns about the cumulative effects of these projects.
The cumulative effects of the LPP and the Northern Corridor highway must be analyzed before a
final EIS and ROD are issued.

Supplement Number 3 Environmental Justice
Supplement Number 3 Environmental Justice
Environmental Justice
The proposed LPP Area of Potential Effect (APE) crosses the Holy Land of the Southern Paiutes. It
especially impacts the San Juan Southern Paiute Tribe, the Kaibab Band of Paiute Indians, and various
bands represented by the Paiute Indian Tribe of Utah. The Aboriginal lands of the Southern Paiute
people, that is, those lands held exclusively by them in 1849 when the US nation assumed political
control of this area from the Mexican government, were adjudicated by the US federal government in
the Indian Claims Commission (Sutton 1996). Map in Figure A represents their aboriginal lands in 1849
and the Map in Figure B represents the federally recognized reserved lands of the Southern Paiute
people today.

Rutherford/Van Dam public comments on Lake Powell Pipeline Project DEIS Sept 2020

Page 96 of 102

Figure A: Map of Aboriginal Southern Paiute Lands as Defined by the Indian Claims Commission and Subsequent
Ethnographic Research

Figure B: Current Federally Reserved Southern Paiute Lands

Together these maps illustrate the major loss of aboriginal territory experienced by the Southern Paiute
people. Loses are measured from about 80,000 aboriginal square miles down to 898 square miles or
about .011% remaining under control by Paiute people today.
This fact and its implications for health, economy, social organization, religion, and spirituality are a
foundation for considering further Environmental Justice effects from LPP land disturbances. This is also
the foundation for understanding Paiute cumulative impacts.

Comment
These two maps do not compare exactly with the maps included earlier in our comments, but all
the maps reveal how much territory has been removed from the traditional lands of the Tribe.
Either of the two LPP routes would impact the few remaining lands that the Tribe holds dear.

Supplement Number 3 Environmental Justice
Environmental Justice and Equity
Lake Powell Pipeline must be evaluated in terms of (1) holy land violations, (2) potential health effects,
and (3) access to cultural places. Evidence for each of these Environmental Justice issues is discussed
below.
Holy Land
… over the past 13 years Paiute people have repeatedly warned in public meetings that they have deep
concerns that the LPP would cause major imbalances and that the water would become angry.
LPP project proposes to remove the Colorado River from its appropriate place and to move it elsewhere
to be used in different ways.
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Prayers, activities, and offerings accompany ceremony. The latter can be bundles of special plants,
valued stones, paint, and broken pottery. These offerings accumulate at locations that are visited again
and again over time for ceremony. The offerings are intended to remain where they were ceremonially
placed because they maintain the spiritual connection between the people, the place, the natural
elements, and old ones. Removing these offerings causes a disconnection and creates an imbalance.
The Southern Paiute Salt Song Trail to the Afterlife also exists in physical and spiritual dimensions. It was
determined by the California Energy Commission that a large proposed solar facility potentially could
disrupt the flow of deceased spirits along this trail preventing them from reaching the afterlife (Arnold
2013; California Energy Commission 2012). A similar impact assessment was made for radioactive waste
potentially spilled on the Salt Song Trail (Stoffle and Arnold 2003; Stoffle, Arnold, Bulletts 2015). The
proposed LPP crossed this trail to the afterlife.

Comment
It’s clear that these lands which would be impacted by the LPP hold great importance for the
Tribe and should be respected. The No Action Alternative would maintain the integrity of the
land and respect the rights of these Indigenous people.

Supplement Number 3 Environmental Justice
Kinds of Environmental Justice issues Along the LPP APE
Southern Paiutes possess a deep cultural understanding about this pilgrimage ceremony, the places
visited, and relationships Southern Paiute pilgrims formed with the trail since Time Immemorial
The Area of Critical Plant Habitat is located to the east of the Hurricane Cliffs near Gould’s Pond Basin.
The Southern Paiute Advisory Committee members deemed this place as an area of critical plant
habitat. The Committee was concerned that those working on the vegetation studies would not devote
attention to important Southern Paiute use plants outside of the Kaibab reservation boundary
therefore, they wanted to designate an area specifically for ethnobotanical study to illustrate such
potential impacts.
During a 2009 site visit, the Southern Paiute Advisory Committee identified twenty-nine traditional
Southern Paiute plants at this location. It is believed that the construction of the holding reservoir, and
associated access roads would result in massive ground disturbances that would have serious negative
impacts to the plants found at this site and surrounding areas. Southern Paiutes relied upon plants for
their survival, making ethnobotanical knowledge essential to their transhumant adaptive strategy for
living in the desert (Stoffle and Evans 1976).

Comment
We often wonder how those outside the Indigenous community would feel if their lands were
abused as Native American’s traditional lands have been. Abusing areas that Indigenous people
hold dear should not be taken lightly. We do not need the water that the LPP Proponents seek.
We should not be asking the Tribe to accept this project when we continue to waste water. Our
contrived “economic rationale” is not more important than their Tribal needs..

Supplement Number 3 Environmental Justice
The Highway Alternative
The Highway Alternative will directly impact traditional Paiute farming villages that were occupied from
about AD 500 to AD 1300 when the weather was warmer and wetter.
Whenever a farming village is contacted the lives of the old ones will be dissected and their feelings will
be upset.
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Paiute people expressed great anguish when the expansion of High 89 disturbed these farming villages
and resulted in removal of burials and artifacts and destruction of the homes of the old ones.

Comment
The idea of the LPP causing “lives of the old ones will be dissected and their feelings will be
upset” made us think of our culture’s cemeteries. There is holiness there and respect by us for
those who came before us. When gravestones are desecrated there is much outrage in the
community. Where is the outrage that we would be willing to desecrate these areas holy to the
Kaibab people while we use over 300 gallons per capita per day to meet our perceived growth
needs? There is no honor in that.

Supplement Number 3 Environmental Justice
The Southern Alternative
The Southern Alternative has great potential to impact important Southern Paiute cultural places south
of the Kaibab Paiute Reservation. These places include the (1) Ghost Dance Site, (2) the Southern Paiute
Prophecy Area, (3) the Solar Observatory that includes Indian Knoll, (4) Moonshine Spring (5) Moonshine
Ridge and (6) Elephant Foot. The spiritual and cultural interrelationship of these places, each of which is
a Traditional Cultural Property, was the cultural rationale for the nominating them together and the
spaces between as the Kanab Creek Traditional Cultural District (Figure C).

Figure C: Kanab Creek Traditional Cultural District
The Ghost Dance Site would have been the main area of refuge within this landscape (Stoffle et al.
2000).
The Ghost Dance of 1890 was a large world balancing ceremony that occurred throughout Native North
America.
The Ghost Dance ceremony is best understood as a response by Indian people to stresses produced
when Euro-Americans encroached on Indian holy lands (Osterreich 1991). These stresses include
depopulation from diseases (Thornton 1986), animal disruption of native plant areas (Crum 1994:62 63), decline of Indian food animals (Lesser 1933), dislocation from springs and rivers resulting in the loss
of access to farming areas (Dobyns and Euler 1967), social disruption (Jorgensen 1986), a power shift
from competition to domination (Stoffle and Evans 1976), and even religious disruption deriving from
the failure of traditional religions to either explain or deal with the encroachments (Dobyns and Euler
1967:vii).

During times of extreme hardship, Southern Paiute people often retreated and sought refuge in and
around Kanab Creek Canyon (Kanav'uipi). All of the Kanav’uipi is a culturally sacred ecological
landscape within the larger Grand Canyon regional landscape.
Regions of refuge are defined as areas that are isolated from the mainstream culture.
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As settlers began to encroach upon traditional Southern Paiute territory, Southern Paiutes began to
depend on Kanav'uipi as an area of refuge. This was especially prominent between 1870 and 1900. “This
was a period marked by the 1870 treaty between the Mormons and the western Navajos. After this
treaty, Mormon reliance on Southern Paiute labor declined, and they were systematically excluded from
labor positions in Mormon settlements” (Stoffle 1995).

Comment
It’s clear that the Indigenous people have had a history of stress on their culture and cultural
resources, something that non-Indigenous people in the U.S. (with exception of Blacks) cannot
understand nor can they appreciate but should respect.

Supplement Number 3 Environmental Justice
Health
The LPP proposal has caused continued psychological stress due to the uncertainty about the cultural
transmission and future of the Southern Paiute people, most notably the Kaibab Paiute people. As a
result of this culturally complex phenomena of cultural loss, Kaibab Paiutes have expressed concern of
both adults and youth experiencing psychological stress or trauma resulting in what is correctly
identified as Ontological Insecurity.

Comment
Tracking the proposed LPP has given us the opportunity to learn a lot about water and this
project specifically. But a new light was shed on the issue when we read the information
provided by the Kaibab Tribe and gained insight about what this project means to our Native
American neighbors whose ancestors lived in this area long before any Europeans set foot here.
Bureau of Reclamation Mission statement from DEIS states:
Department of the Interior The Department of the Interior conserves and manages the Nation’s
natural resources and cultural heritage for the benefit and enjoyment of the American people,
provides scientific and other information about natural resources and natural hazards to address
societal challenges and create opportunities for the American people, and honors the Nation’s
trust responsibilities or special commitments to American Indians, Alaska Natives, and
affiliated island communities to help them prosper. (emphasis added)

We do not see how building the LPP through land considered sacred to the Kaibab Tribe
“…honors the Nation’s trust responsibilities or special commitments to American Indians, Alaska
Natives, and affiliated island communities to help them prosper.” The Kaibab Tribe does not
want the LPP nor is the LPP needed.

Conclusion
It’s clear to us as Washington County residents for many years that our county can do much
better with water conservation to ensure the sustainability of our area. The LPP will do nothing
for our area’s future sustainability other than adding fuel to growth in the area with extra,
unnecessary water that will eventually reach its limit, too, and perhaps before many expect due
to our overuse. Growth will come without the LPP but perhaps it will at least be managed
reasonably and with greater respect for the precious water resource with which we have been
blessed.
In 1930 as the Hoover Dam project was being launched, Reclamation became entrusted with not
only ensuring water science once the USGS was gone but also overseeing projects.131
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Bureau of Reclamation was now in the position to benefit as both evaluator and promoter of
projects. Together with the local boosters, including state water agencies, and elected
politicians, the three would become known as the “iron triangle.”

As citizens of Utah and Washington County who oppose the Lake Powell Pipeline because it’s
unnecessary, costly and risky—and we’re certainly not alone!—we hope that we have learned
over these nearly one hundred years since the Colorado River Compact was signed that we must
pay attention to the science even more today than ever before. We hope that Reclamation has
matured from that early organization into one with the necessary wisdom and ability to resist
the political pressure that accompanies projects such as this and use the true science to lead us
through the 21st Century.
It seems to us that there are still too many unanswered questions to make approving this
project appropriate and reasonable. It’s certainly unnecessary to support our growth. We are
not running out of water as is evidenced by our prolific 302 gallons per capita per day. It would
be extremely costly to our county’s residents, and the benefits that the DEIS tries to explain as
accruing to our area would only affect a few. The benefits to our state are very questionable as
was made evident at the September 2018 Executive Water Finance Board meeting132 where
board chair Phil Dean made it clear that the terms of repayment are ambiguous and would
result in a $1 billion or more state subsidy to the county—a debt that might never be repaid in
full—tying up money needed for education, transportation, and more. This would not only be a
state problem; it places extra burden on Washington County citizens who would be forced to
repay the pipeline and the water as used and also have their lives impacted by the lack of state
funds for education, transportation, and more in Washington County.

Finally, there’s the risk. As Reclamation certainly knows, the Colorado River faces much
uncertainty in the face of this on-going drought. The fact that a major drought period—1886 to
1905—was omitted from flow calculations for original Colorado River Compact negotiations,
leaving us with a compact that overstates what water there was at that time and certainly
overstates what is available now, makes wise current decisions even more critical. Many of us
believe that, given the diminished amount of water in the river, Utah is already using its 23% of
the Upper Basin water right. If that’s true, agreeing to give Utah any more water does not make
sense and may create a legal problem in the future, in addition to the Upper Basin to Lower
Basin water transfer legal issue.
132
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From the Council on Environmental Quality’s “A Citizen’s Guide to NEPA” December 2007133:
NEPA requires Federal agencies to consider environmental effects that include, among others,
impacts on social, cultural, and economic resources, as well as natural resources. Citizens often
have valuable information about places and resources that they value and the potential
environmental, social, and economic effects that proposed federal actions may have on those
places and resources.
Using the NEPA process, agencies are required to determine if their proposed actions have
significant environmental effects and to consider the environmental and related social and
economic effects of their proposed actions.
NEPA does not require the decisionmaker to select the environmentally preferable alternative
or prohibit adverse environmental effects. Indeed, decisionmakers in Federal agencies often
have other concerns and policy considerations to take into account in the decisionmaking
process, such as social, economic, technical or national security interests. But NEPA does require
that decisionmakers be informed of the environmental consequences of their decisions.
(emphasis addes)
It is important to understand that commenting on a proposal is not a “vote” on whether the
proposed action should take place. Nonetheless, the information you provide during the EA and
EIS process can influence the decisionmakers and their final decisions because NEPA does
require that federal decisionmakers be informed of the environmental consequences of their
decisions. (emphasis added)
Reasonable alternatives are those that substantially meet the agency’s purpose and need. If the
agency is considering an application for a permit or other federal approval, the agency must still
consider all reasonable alternatives. Reasonable alternatives include those that are practical or
feasible from the technical and economic standpoint and using common sense, rather than
simply desirable from the standpoint of the applicant. (emphasis added)

CEQ’s “Citizen’s Guide to NEPA” makes it clear that “Reasonable alternatives are those that
substantially meet the agency’s purpose and need.” The document does not say “reasonable
alternatives are those that substantially meet the Proponent’s purpose and need.” And, yet, that
is how this DEIS seems to read. The alternative decisions have been driven by the Proponent’s
“over-stated” purpose and need, but given the Reclamation’s mission statement, we do not
believe these are one and the same. The agency’s purpose and need must be kept at the
forefront in this decision process.
Although Reclamation is not required to select the environmentally preferable alternative—
which would be the No Action—or prohibit adverse environmental effects, the other concerns
listed above—including economic as applies to our state’s finances—must be heavily weighted
against the Project. And, although Reclamation is not required to select the environmentally
preferable alternative, NEPA is founded on environmental protection policy.
Again, we appreciate the opportunity to comment on this DEIS and hope that our concerns will
be addressed in the FEIS and ROD. Thank you for the time and effort you are putting into this
environmental (and we hope economic!) analysis and thanks to NEPA for giving us and others
the opportunity to comment.
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Aquatic Resources Study Report
Executive Summary
(6 Introduction
This study report describes the results and findings of an analysis to evaluate aquatic resources along the
proposed alternative alignments of the Lake Powell Pipeline Project (LPP Project), No Lake Powell
Water Alternative, and No Action Alternative. The purpose of the analysis, as defined in the 2008
Aquatic Resources Study Plan prepared for the Federal Energy Regulatory Commission (Commission),
was to identify potential impacts on aquatic resources from construction and operations of the alternatives
and identify measures to mitigate impacts caused by the LPP Project as necessary.

(6 Methodology
The analysis of impacts on aquatic resources follows the methodology identified and described in the
Preliminary Application Document, Scoping Document No. 1 and the Aquatic Resources Study Plan filed
with the Commission.

(6 Key Results of the Aquatic Resources Impact Analyses
The LPP Project area of potential effect contains two perennial classified streams that flow intermittently
and two reservoirs that have the potential to be directly or indirectly affected by the LPP Project and its
alternatives. The streams include: Paria River and Kanab Creek at Fredonia. The reservoirs include Lake
Powell and Sand Hollow Reservoir.

(6 LPP Project Alignment Alternatives
Aquatic resources could be directly affected by the LPP Project alignment alternatives in the Paria River
during construction of pipeline crossing. Construction of the pipeline crossing would be performed using
open cut trench and backfill techniques combined with temporary diversions of the streams during low
flows to minimize impacts on aquatic resources and habitat (water quality - turbidity and sediment
recruitment; stream bed substrates; and riparian vegetation). The implementation of mitigation measures
at both sites during construction would result in minor impacts on aquatic resources that could not be
measured and they would not be significant. Construction activities at Lake Powell and Sand Hollow
Reservoir would have no measurable impacts on aquatic resources.
LPP Project operation would not have any significant impacts on aquatic resources.

(6 Natural Gas Pipeline and Generators Alternative
The Natural Gas Pipeline and Generators Alternative would have the same impacts on aquatic resources
as described in Section ES.3.1 for the LPP Project alignment alternatives.

(6 No Lake Powell Water Alternative
Construction of the No Lake Powell Water Alternative would have no measurable impacts on aquatic
resources.
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Operation of the No Lake Powell Water Alternative would cause indirect impacts resulting from
eliminating residential outdoor irrigation, which would reduce groundwater recharge that currently returns
as non-sewered flow to the Virgin River and its tributary streams in the St. George metropolitan area. The
Virgin River and tributary streams from Hurricane to the Utah-Arizona state line would experience
reduced stream flows as a result of eliminating residential outdoor irrigation with potable water. The
Virgin River would have reduced aquatic resource habitat area, increased water temperature, changed
aquatic resource food supplies, and diminished areal extent and functions of riparian areas along the
streams. These would be significant, indirect impacts on aquatic resources and habitats in the St. George
metropolitan area under the No Lake Powell Water Alternative.

(6 No Action Alternative
The No Action Alternative would have no direct or indirect impacts on aquatic resources. No construction
or operations activities would occur.
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Introduction
1.1 Introduction
This chapter presents a summary description of the Lake Powell Pipeline (LPP) Project alignment
alternatives, the No Lake Powell Water Alternative, and the No Action Alternative. It introduces the area
studied for environmental resources. It provides an overview of the proposed LPP Project, including each
alignment alternative and locator maps.
The LPP Project would deliver Utah’s Colorado River water from Lake Powell to the service areas of
Washington County Water Conservancy District (WCWCD) and Kane County Water Conservancy
District (KCWCD). The LPP Project action alternatives studied include various pipeline and penstock
system configurations. Each action alternative would deliver 86,249 acre-feet of municipal and industrial
(M&I) use water to the following southwest Utah water conservancy district service areas:
x

WCWCD would receive 82,249 acre-feet annually.

x

KCWCD would receive up to 4,000 acre-feet annually.

One of the LPP systems previously studied included a conveyance system for the Central Iron County
Water Conservancy District (CICWCD), which would have delivered approximately 13,249 acre-feet
annually to the Cedar Valley area. The various alternatives were under study when the CICWCD decided
to withdraw from the LPP Project, and this conveyance system is no longer being considered.

1.2 Summary Description of LPP Project Alignment Alternatives
Three primary pipeline and penstock alignment alternatives are described in this section, along with the
electrical power transmission line alignments for providing power to the pump stations and a natural gas
supply line alignment alternative. The pipeline and penstock alignment alternatives share common
segments between the intake at Lake Powell and delivery at Sand Hollow Reservoir, and they differ
spatially in, through and around Kaibab-Paiute Indian Reservation.
The South Alternative (Proposed Action) extends south around Kaibab-Paiute Indian Reservation. The
Existing Highway Alternative follows an Arizona state highway through Kaibab-Paiute Indian
Reservation. The Southeast Corner Alternative follows the Navajo-McCullough Transmission Line
corridor through the southeast corner of Kaibab-Paiute Indian Reservation. The Electric Transmission
Line alignments are common to all the pipeline and penstock alignment alternatives. The Natural Gas
Supply Line Alignment Alternative is common to all pipeline and penstock alignment alternatives. The
natural gas pipeline alignment would be coincident to the buried waterline and would not have a different
alignment, as compared to transmission line alignments. Figure 1-1 shows the overall proposed project
from Lake Powell near Page, Arizona to Sand Hollow Reservoir, Utah.

 South Alternative
The South Alternative consists of four systems: Water Intake, Water Conveyance, Hydro, and
KCWCD (see Figure 1-1).
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The Water Intake System would pump Lake Powell water via submerged horizontal tunnels and vertical
shafts into the LPP. The intake pump station would be constructed and operated adjacent to the west side
of Lake Powell, approximately 2,000 feet northwest of Glen Canyon Dam in Coconino County, Arizona.
An enclosed pump station building would house vertical turbine pumps with electric motors, electrical
controls, and other equipment at a ground level elevation of 3,745 feet above mean sea level (AMSL).
The Water Conveyance System would convey water diverted from Lake Powell at the Intake System
through a buried 69-inch diameter pipeline for about 51 miles, parallel with Highway 89 in Coconino
County, Arizona and Kane County, Utah, to a buried regulating tank (High Point Regulating Tank-2)
along Highway 89 at ground level elevation 5,691 feet AMSL. The pipeline would be a line of connected
pipes used for carrying water over a long distance. Figure 1-2 shows the LPP Project Water Intake and
Water Conveyance systems. The High Point Regulating Tank-2 would be the LPP Project topographic
high point (Figure 1-2). The pipeline would be sited within a utility corridor established by Congress in
1998 that extends 500 feet south and 240 feet north of the Highway 89 centerline on public land
administered by Bureau of Land Management (BLM) (U.S. Congress 1998). Figure 1-3 shows the typical
100-foot-wide right-of-way and 20-foot-wide temporary construction easement for the water conveyance
system pipeline, adjacent to and away from the highway.
Four booster pump stations (BPS) along the pipeline would pump water to the high point regulating tank.
Each BPS would house vertical turbine pumps with electric motors, electrical controls, and other
equipment. Additionally, each BPS site would have a buried forebay tank, buried surge tanks, pig
retrieval and launching stations, and a surface emergency overflow detention basin. BPS-1 would be
located within Glen Canyon National Recreation Area (GCNRA) adjacent to an existing Arizona
Department of Transportation maintenance facility, along a segment of abandoned highway, west of
Highway 89. The BPS-1 site would cover about six acres and be surrounded by security fencing.
BPS-2 would be on land administered by Utah School and Institutional Trust Lands Administration
(SITLA) near Big Water, Utah, on the south side of Highway 89. The BPS-2 site would cover about five
acres and be surrounded by security fencing.
BPS-3 (Alt.) would be on land administered by BLM Kanab Field Office, near the east boundary of
Grand Staircase-Escalante National Monument (GSENM) on the south side of Highway 89, within the
Congressionally-designated utility corridor. The BPS-3 (Alt.) site would cover about five acres and be
surrounded by security fencing.
BPS-4 (Alt.) would be located on private land east of Highway 89 and west of the Cockscomb geologic
feature (Figure 1-2). The BPS-4 (Alt.) site would cover about six acres and be surrounded by security
fencing. The proposed pipeline alignment west of the Cockscomb geologic feature would be situated
adjacent to the south boundary of the Congressionally-designated utility corridor.
The proposed pipeline alignment would continue parallel to Highway 89 to the buried High Point
Regulating Tank-2 at 5,691 feet AMSL, which would be the topographic high point of the LPP Project
(Figure 1-2). The Water Conveyance System would terminate at High Point Regulating Tank-2. The
buried High Point Regulating Tank-2 would cover about four acres and be surrounded by security
fencing.
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Figure 1-3 shows the typical 100-foot-wide right-of-way and 20-foot-wide temporary construction
easement for the hydro system penstock adjacent to, and away from, the highway. Four in-line hydro
generating stations (HS-1, HS-2 [South], HS-3, and HS-4 [Alt.]), with substations located along the
penstock, would generate electricity and help control water pressure in the penstock. Each in-line hydro
station would consist of a building housing the generator units, an afterbay reservoir, retention basin, pig
retrieval and launching stations, switchyard, and maintenance parking area, all surrounded by perimeter
security fencing.

Figure 1-3
Pipeline and Penstock Right-of-Way
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The Hydro System would convey the water from High Point Regulating Tank-2, at a topographic high
point in the LPP Project with ground level elevation 5,691 feet AMSL, for about 87.5 miles through a
buried 69-inch diameter penstock in Kane and Washington counties, Utah, and Coconino and Mohave
counties, Arizona, to Sand Hollow Reservoir near St. George, Utah (Figure 1-4). A penstock is an
enclosed pipe that delivers water to hydroelectric turbines.
A short penstock segment would convey the water to HS-1. This in-line hydro station would generate up
to one megawatt (MW) of electricity at a site along Highway 89 within GSENM, and the penstock would
continue west along Highway 89 to the GSENM west boundary. The HS-1 site would cover about five
acres.
The penstock alignment would turn south from Highway 89 through private land and BLM-administered
public lands into White Sage Wash. It would continue across White Sage Wash and then parallel NavajoMcCullough Transmission Line, crossing Highway 89 Alt. and Forest Highway 22 toward the southeast
corner of Kaibab-Paiute Indian Reservation. The penstock alignment would run parallel to and south of
the Kaibab-Paiute Indian Reservation south boundary, crossing Kanab Creek and Bitter Seeps Wash. It
would continue across Moonshine Ridge and Cedar Ridge to Yellowstone Road. At this point, the
penstock alignment would run north along Yellowstone Road to Arizona State Route 389 west of KaibabPaiute Indian Reservation. HS-2 (South) would be located west of Kaibab-Paiute Indian Reservation on
private land east of Yellowstone Road. HS-2 (South) would generate up to one MW of electricity. The
HS-2 (South) site would cover about five acres. The penstock alignment would continue northwest along
the south side of Arizona State Route 389 past Colorado City to Hildale City, Utah, and HS-3. HS-3
would be located on private land west of Hildale City, Utah, north of and adjacent to Uzona Road. HS-3
would generate up to one MW of electricity. The HS-3 site would cover about five acres. A turnout for
future delivery of 13,249 acre-feet of WCWCD’s allocation of LPP Project water to Apple Valley would
be located immediately west of HS-3.
The penstock alignment would follow Uzona Road west through Canaan Gap and south of Little Creek
Mountain, turning north to HS-4 (Alt.) above the proposed Hurricane Cliffs forebay reservoir. HS-4 (Alt.)
would be located on about three acres of public land administered by the BLM. HS-4 (Alt.) would
generate up to 1.7 MW of electricity and would discharge into the forebay reservoir.
The forebay reservoir would be contained in a valley between two dams (south and north), maintaining
active storage of 11,255 acre-feet of water. The forebay reservoir and two dams would cover about 500
acres of public land administered by BLM and would be surrounded by security fencing. A low-pressure
tunnel would convey the water to a high-pressure vertical shaft in the bedrock forming the Hurricane
Cliffs, connected to a high-pressure tunnel near the bottom of the Hurricane Cliffs. The high-pressure
tunnel would connect to a penstock conveying the water to a 35-MW-capacity peaking power
hydroelectric generating station and a 300-MW-capacity pumped storage hydroelectric generating station.
The Hurricane Cliffs hydroelectric generating stations and tailrace channel would cover about 50 acres of
public land administered by BLM and would be surrounded by security fencing. The tailrace channel
would discharge into an afterbay reservoir with 3,551 acre-feet of operating capacity, which is contained
by a single dam in the valley below the Hurricane Cliffs. The afterbay reservoir and dam would cover
about 200 acres of public land administered by BLM and would be surrounded by security fencing.
Water would be released from the forebay reservoir through the hydro generating system to meet peak
power demands. Water would be pumped from the afterbay reservoir into the forebay reservoir during
periods of off-peak power demand. The forebay and afterbay reservoirs would not be open to public
access because the water levels would fluctuate rapidly during daily operations. A low pressure tunnel
would convey the water northwest from the afterbay reservoir to a penstock, continuing to the Sand
Lake Powell Pipeline Project
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Hollow Hydro Station, which would generate up to 4.2 MW of electricity. The Sand Hollow Hydro
Station would be located on land owned by WCWCD and cover about five acres adjacent to Sand Hollow
Reservoir. The LPP Project water would discharge from the Sand Hollow Hydro Station into the existing
Sand Hollow Reservoir.
The KCWCD System would convey water diverted from Lake Powell through the LPP at the west
GSENM boundary for about eight miles through a buried 24-inch diameter pipeline in Kane County,
Utah, near the mouth of Johnson Canyon. The pipeline would parallel the south side of Highway 89
across Johnson Wash and then run north for 5000 feet to the mouth of Johnson Canyon (Figure 1-4).

 Existing Highway Alternative
The Existing Highway Alternative consists of four systems: Water Intake, Water Conveyance, Hydro,
and KCWCD. The Water Intake and Water Conveyance systems would be the same as described for
the South Alternative. The Hydro System would convey water diverted at Lake Powell from High Point
Regulating Tank 2 at the LPP Project topographical high point (5,691 feet AMSL) for about 80.5 miles
through a buried 69-inch diameter penstock in Kane and Washington counties, Utah, and Coconino and
Mohave counties, Arizona, to Sand Hollow Reservoir near St. George, Utah (Figure 1-5). The alternative
alignment parallels Highway 89 to the west and south boundary of GSENM and continues along Highway
89 to Lost Spring Gap. Four in-line hydro generating stations (HS-1, HS-2 [Hwy], HS-3, and HS-4 [Alt.])
located along the penstock would generate electricity and help control water pressure in the penstock. The
HS-1, HS-3 and HS-4 (Alt.) hydro stations would be the same as described for the South Alternative.
The penstock downstream from the proposed HS-1 would be sited along the south side of Highway 89
within GSENM. The penstock would parallel the south side of Highway 89 west of GSENM, continue
past Johnson Wash and follow Lost Spring Gap southwest, crossing Highway 89 Alt. and Kanab Creek in
the north end of Fredonia, Arizona. It would continue south, paralleling Kanab Creek to Arizona State
Route 389, where it would run west, adjacent to the north side of Route 389 through Kaibab-Paiute Indian
Reservation past Pipe Spring National Monument. The penstock would continue along the north side of
Arizona State Route 389 through the west half of Kaibab-Paiute Indian Reservation to 1.8 miles west of
Cedar Ridge (intersection of Yellowstone Road with Highway 89), where it would then follow the same
alignment as the South Alternative to Sand Hollow Reservoir. HS-2 (Hwy) would be sited 0.5 miles west
of Cedar Ridge along the north side of Arizona State Route 389. HS-2 (Hwy) would generate
approximately 0.8MW of electricity and cover 8.7 acres of private land.
The KCWCD System would convey water diverted at Lake Powell from the LPP Project along Highway
89 north along Johnson Canyon Road for 5,000 feet through a buried 24-inch diameter pipeline in Kane
County, Utah to the mouth of Johnson Canyon (Figure 1-5).

 Southeast Corner Alternative
The Southeast Corner Alternative consists of four systems: Water Intake, Water Conveyance, Hydro,
and KCWCD. The Water Intake, Water Conveyance, and KCWCD systems would be the same as
described for the South Alternative.
The Hydro System would be the same as described for the South Alternative from High Point Regulating
Tank 2 at the LPP Project topographical high point (5,691 feet AMSL) to the east boundary of KaibabPaiute Indian Reservation. At the east boundary of Kaibab-Paiute Indian Reservation, the penstock
alignment would parallel the north side of the Navajo-McCullough Transmission Line corridor in
Coconino County, Arizona, through the southeast corner of the Kaibab-Paiute Indian Reservation for
Lake Powell Pipeline Project
Final Aquatic Resources Study Report
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about 3.8 miles. The penstock would then follow the South Alternative alignment south of the south
boundary of the Kaibab-Paiute Indian Reservation, continuing to Sand Hollow Reservoir (Figure 1-6).
The Southeast Corner Alternative would be about 85.7 miles long from High Point Regulating Tank-2 to
Sand Hollow Reservoir.

 Transmission Line Alignments
Transmission line alignments have been identified to transmit electric power to pump stations in the
Water Intake and Water Conveyance systems, and to transmit electric power generated by hydroelectric
stations in the Hydro System. The transmission lines that would serve the Water Intake and Water
Conveyance systems are located in the east half of the LPP Project. The transmission lines that would
serve the Hydro System are located in the west half of the LPP Project.
The proposed new Water Intake Transmission Line would begin at Glen Canyon Substation and run
parallel to Highway 89 for about 2,500 feet to a new switch station, cross Highway 89 at the Intake access
road intersection, and continue northeast to a new electrical substation on the Intake Pump Station site.
This 69 kV transmission line would be 0.9 mile long in Coconino County, Arizona (Figure 1-7).
The proposed new BPS-1 Transmission Line would begin at the new switch station located on the south
side of Highway 89 and parallel the LPP Project Water Conveyance System alignment to a new electrical
substation on the BPS-1 site west of Highway 89. The 69 kV transmission line would be about one mile
long in Coconino County, Arizona (Figure 1-7).
The proposed new Glen Canyon to Buckskin Transmission Line would consist of a 230 kV
transmission line from the Glen Canyon Substation to the Buckskin Substation, running parallel to the
existing 138 kV transmission line. This transmission line upgrade would be about 36 miles long through
Coconino County, Arizona, and Kane County, Utah (Figure 1-7).
The existing Buckskin Substation would be upgraded as part of the proposed project to accommodate
the additional power loads from the new 230 kV Glen Canyon to Buckskin transmission line. The
substation upgrade would require an additional five acres of land within GSENM adjacent to the existing
substation in Kane County, Utah (Figure 1-7).
The existing Paria Substation would be upgraded as part of the proposed project to accommodate the
additional power loads to BPS-4 (Alt.). The substation upgrade would require an additional two acres of
privately-owned land adjacent to the existing substation in Kane County, Utah (Figure 1-7).
The proposed new BPS-2 Transmission Line would consist of a new three-ring switch station along the
new 230 kV Glen Canyon to Buckskin Transmission Line, a new transmission line from the switch
station to a new substation west of Big Water, and a connection to BPS-2 substation in Kane County,
Utah. The new transmission line would parallel an existing distribution line that runs northwest, north,
and then northeast to Big Water. This new 138 kV transmission line alignment would be about seven
miles long across Utah SITLA-administered land, with a 138 kV connection to a new electrical substation
on the BPS-2 site (Figure 1-7).
The proposed new BPS-3 Alt. Transmission Line South would consist of a new three-ring switch
station along the new 230 kV Glen Canyon to Buckskin Transmission Line, and a new transmission line
from the switch station north along an existing BLM road to a new electrical substation on the BPS-3
(Alt.) site near the GSENM east boundary and within the Congressionally-designated utility corridor.
This new 138 kV transmission line alignment would be about 5.9 miles long in Kane County, Utah
(Figure 1-7).
Lake Powell Pipeline Project
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The proposed new BPS-4 Alt. Transmission Line would begin at the upgraded Paria Substation and run
north to a new electrical substation on the BPS-4 Alternative site. This 69 kV transmission line would be
about 0.4 mile long in Kane County, Utah (Figure 1-7).
The proposed new HS-1 Transmission Line would begin at the new HS-1 and tie into the existing 69 kV
transmission line along Highway 89 from the Buckskin Substation to the Johnson Substation. The HS-1
69 kV transmission line would be about 400 feet long in Kane County, Utah (Figure 1-8).
The proposed new HS-2 (South) Transmission Line would connect the HS-2 hydroelectric station and
substation along the South Alternative to an existing 138 kV transmission line paralleling Arizona State
Route 389. This new 34.5 kV transmission line would be about 0.9 mile long in Mohave County, Arizona
(Figure 1-8).
The new HS-2 (Highway) Transmission Line alternative would directly connect the HS-2 hydroelectric
station and substation along the Existing Highway Alternative to an existing 138 kV transmission line
paralleling Arizona State Route 389. This new 34.5 kV transmission line would be about 200 feet long in
Mohave County, Arizona.
The proposed new HS-3 Transmission Line would connect the HS-3 hydroelectric station and substation
to the existing Twin Cities Substation in Hildale City, Utah. The new 12.47 kV transmission line would
be about 0.6 mile long in Washington County, Utah (Figure 1-8).
The proposed new HS-4 (Alt.) Transmission Line would connect the HS-4 (Alt.) hydroelectric station
and substation to an existing transmission line parallel to Utah State Route 59. The new 69 kV
transmission line would be about 7.5 miles long in Washington County, Utah (Figure 1-8).
The proposed new Hurricane Cliffs Afterbay to Sand Hollow Transmission Line would consist of a
new 69 kV transmission line, which would run northwest from the Hurricane Cliffs peaking power plant
and substation to the Sand Hollow Hydro substation. This new 69 kV transmission line would be about
4.9 miles long in Washington County, Utah (Figure 1-8).
The proposed new Hurricane Cliffs Afterbay to Hurricane West Transmission Line would consist of
a new 345 kV transmission line, running from the Hurricane Cliffs pumped storage power plant northwest
and then north to the planned Hurricane West 345 kV substation. This new 345 kV transmission line
would be about 10.9 miles long in Washington County, Utah (Figure 1-8).
The proposed new Sand Hollow to Dixie Springs Transmission Line would consist of a new 69 kV
transmission line, running from the Sand Hollow Hydro substation around the east side of Sand Hollow
Reservoir and north to the existing Dixie Springs Substation. This new 69 kV transmission line would be
about 3.4 miles long in Washington County, Utah (Figure 1-8).

 Natural Gas Pipeline and Generators Alternative
Natural gas engine-driven generation systems to power electric pumps would be an alternative to
powering the LPP Project pump stations by electricity via transmission lines. Recent discussions with
Questar Gas Company (local natural gas supplier) indicated that capacity would be available in the Kern
River natural gas pipeline, which is located west of St. George, Utah, to supply natural gas for this
alternative. Questar Gas Company indicated the company has future plans to extend a high pressure
natural gas pipeline from the Kern River line to Hurricane, Utah. The Questar Gas pipeline would be
sized to supply natural gas to the LPP Project if it is determined that a single-purpose, dedicated high
pressure gas line would be extended to service the LPP pump stations. Based on the preliminary pump
Lake Powell Pipeline Project
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selection and fuel requirements, the natural gas supply pipeline would be 12 inches in diameter to provide
natural gas supply for the LPP Project pump stations. The pipeline would likely be successively reduced
in size as it delivers gas to each of the pump stations.

 Natural Gas Transmission Line Connection
The natural gas supply line alternative would connect to the proposed Questar Gas Transmission Line
from the existing Kern River line to Hurricane City. The natural gas supply line would connect to the high
pressure gas transmission line at a proposed gate station southeast of Sand Hollow Reservoir. The
proposed gate station would be located adjacent to the alignment of the extension of the Southern
Corridor Highway, which is the existing alignment of Sand Hollow Road east of Sand Hollow Reservoir
(Figure 1-9).

 Natural Gas Supply Line
The proposed natural gas supply line would be an intermediate high pressure line and would operate
between approximately 250 to 300 psi at the gate station connection. Because of pressure losses in the
pipeline it is anticipated that the pressure at each of the LPP pump stations would vary between 50 and
100 psi, which would meet the requirements of the natural gas generators. The pipeline would be
constructed of strong carbon steel and have a dielectric coating, such as a fusion bonded epoxy or
extruded polyethylene. It would be installed with a minimum four feet of cover and be provided with
cathodic protection (a technique that involves inducing an electric current through the pipe to ward off
corrosion and rusting). The pipeline would be designed, constructed, tested, and operated at a minimum in
accordance with all applicable requirements included in the U.S. DOT regulations in 49 CFR Part 192,
“Transportation of Natural Gas and other Gas by Pipeline: Minimum Federal Safety Standards,” and other
applicable federal and state regulations.
The natural gas supply line would follow the proposed LPP ROW from the Sand Hollow Gate Station to
the intake pump station near Page, Arizona. The line would be about 138.5 miles long and installed a
minimum of 10 feet from the edge of the proposed water pipeline in a separately excavated trench within
the LPP ROW. Figure 1-9 shows the west alignment of the natural gas supply line as proposed and an
alternative alignment along Arizona State Route 389 and through Fredonia, Arizona, parallel to the
Existing Highway Alternative alignment, both to the west GSENM boundary. Figure 1-10 shows the east
alignment of the natural gas supply line as proposed from the west GSENM boundary to the water intake
pump station.
Sectionalizing valves would be required along the natural gas supply line alignment. These valves are
safety devices used for emergency shut down or maintenance. The natural gas supply line sectionalizing
valves would be required at approximately 20-mile intervals because of the gas line’s remoteness. The
main line valve sites would cover a 40-foot by 40-foot area surrounded by a chain link fence within the
confines of the permanent LPP pipeline ROW. The valves would be above ground and connected to the
buried natural gas supply line. Additionally, pig launching or receiving equipment would be installed
within the fenced areas. Pigs are devices that are placed into a natural gas supply line to clean the inside
walls or to monitor its internal and external condition. Launching and receiving equipment is connected to
the natural gas supply line to enable pigs to be inserted into or removed from the pipeline.

 Natural Gas Generators
Natural gas generators would be used to supply power to operate the electric pumps at the LPP pump
stations. The size of the electric pumps is approximately 18 feet from center to center when configured.
Lake Powell Pipeline Project
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The overall pump station building size would be 14 feet wider and 18 feet longer than the pump stations
which are powered by electricity from transmission lines.
The natural gas generators would be approximately 35 feet long by eight feet wide by nine feet high. The
intake pump station building size for the natural gas generators would be approximately 65 feet wide by
170 feet long by 50 feet high, and located adjacent to the pump station electrical room within the five-acre
site designated for each pump station. The booster pump station building size for the natural gas
generators would be 65 feet wide and 39 feet high, with lengths ranging from 114 feet to 162 feet long.
Each natural gas generator would require a 24-inch diameter stack, with guide wires, extending above the
building roof to disperse the exhaust gases. The five stacks (four operating natural gas generators plus one
standby natural gas generator) at the intake pump station would extend 20 feet above the top of the 55foot tall building. The stacks at BPS-1, BPS-2, BPS-3 (Alt.), and BPS-4 (Alt.) would extend 61 feet above
the top of the buildings to a total height of 100 feet above the ground surface. The natural gas generators
at the intake pump station and BPS-4 (Alt.) would require emission control systems to meet air quality
standards.
The natural gas generators alternative at the LPP pump stations would require an annual natural gas
supply of 2,855,400 million British thermal units (MMBtu). Table 1-1 shows the annual natural gas
consumption at the proposed project intake pump station and booster pump stations 1 through 4.

Table 1-1
Water Conveyance System Natural Gas Generator Annual Fuel Consumption
Pump
Station

Site
Elevation
Feet MSL

Number
of
Pumps

Motor
(HP)

Total
Motor
(kW)

Natural Gas
Generator
GE Model

# of
Units

Emission
Control
Required

Generator
Total kW

Annual Fuel
Consumption
(MMbtu)

IPS

3,750

5

3000

11,190

JGS 620 F09

4+1

Yes

12,120

729,000

BPS-1

4,111

5

1500

5,595

JGS 620 F09

2+1

No

5,992

364,500

BPS-2
BPS-3
Alt.
BPS-4
Alt.
Total

4,311

5

1750

6,530

JGS 620 F09

3+1

No

8,895

425,400

4,657

5

2500

9,325

JGS 620 F09

4+1

No

11,652

607,500

5,001

5

3000

11,190

JGS 620 F09

5+1

Yes

14,430

729,000

53,089

2,855,400

25

43,830

18+5

Notes:
1
Number of operating units plus standby generator
2
Total generator capacity without standby generator
3
The annual fuel consumption is based on all pumps operating at rated motor horsepower, 8400 hours/year operation with generators loaded at 87
percent on the average.

1.3 Summary Description of No Lake Powell Water Alternative
The No Lake Powell Water Alternative would involve a combination of developing remaining available
surface water and groundwater supplies, developing reverse osmosis treatment of existing low quality
water supplies, and eliminating residential outdoor water use in the WCWCD service area. This
alternative could provide a total of 86,249 acre-feet of water annually to WCWCD and KCWCD for M&I
use without diverting Utah’s water from Lake Powell.
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 WCWCD No Lake Powell Water Alternative

 Background
The WCWCD LPP allocation would be 82,249 acre-feet per year, and the WCWCD No Lake Powell
Water alternative would need to supply 82,249 acre-feet per year to meet the same future water demands.
In addition to the direct supply from Utah’s Colorado River water, the water supplied by the LPP Project
would provide additional wastewater reuse supply provided that sufficient storage is available.
The No Lake Powell Water Alternative would serve the same population as the LPP Project. WCWCD
would implement other future water development projects currently planned by the District, develop
additional water reuse/reclamation programs, continue to implement new water conservation measures,
and convert additional agricultural water use to M&I use as a result of urban development in agricultural
areas through 2028. Remaining planned and future water supply projects include the Ash Creek Pipeline
(2,840 acre-feet per year), Sand Hollow recharge/recovery (3,000 acre-feet per year), Westside
groundwater wells arsenic treatment (5,000 acre-feet per year), and development/yield increase of
existing groundwater wells (2,830 acre-feet per year). Along with existing supplies, these future water
supplies would yield an estimated 72,842 acre-feet per year of potable water and 8,505 acre-feet per year
secondary water by 2028.
Under the No Lake Powell Water Alternative, actions in addition to the currently planned WCWCD
projects would be taken to meet the water demand that would have been supplied by the Lake Powell
Pipeline, as described below.

 WCWCD No Lake Powell Water Alternative Features
Beginning in 2025, Washington County residential outdoor potable water use would be permanently repurposed to indoor potable water use to help meet increasing indoor potable water demands. The
WCWCD would develop a reverse osmosis (RO) advanced water treatment facility near the Washington
Fields Diversion in Washington County, Utah, to treat up to 50,000 acre-feet per year of diverted Virgin
River water, which has a high total dissolved solids (TDS) concentration, mixed with an additional
19,030 acre-feet per year of reuse water. WCWCD would develop the Warner Valley Reservoir to store
the reuse water and diverted Virgin River water prior to RO treatment. A water distribution pump station
and pipeline would be constructed to convey 13,249 acre-feet of potable water from Quail Creek Water
Treatment Plant to the Apple Valley area of Washington County. Figure 1-11 shows the primary
conceptual components of the No Lake Powell Water Alternative. Table 1-2 summarizes available
supplies and projected demands under the No Lake Powell Water Alternative and the LPP Project
alternatives.
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Table 1-2
Available Supplies and Projected Demands Under the
No Lake Powell Water and Lake Powell Pipeline Project Alternatives

Existing Supplies
Planned Projects
Lake Powell Pipeline Project
RO Treatment of Virgin River and Reuse Water
Agricultural Conversion
Reuse
2060 Total Supply
2060 Total Demand
Surplus in 2060

No Lake Powell
Water
Alternative
67,677
13,670
0
57,883
01
17,1002
156,330
133,1193
23,211

Lake Powell
Pipeline Project
Alternative
67,677
13,670
82,249
0
10,080
36,130
209,806
185,285
24,521

Notes:
1Agricultural conversion water included in RO treatment.
219,030 acre-feet per year additional reuse included in RO treatment.
3Demand reduced 52,166 acre-feet per year from elimination of residential outdoor watering.

1.3.1.2.1 Re-Purposing Potable Water Use. The No Lake Powell Water Alternative would permanently
eliminate residential outdoor potable water use in Washington County, re-purposing the portion of potable
water used for residential outdoor watering to indoor potable use. Projections of future water use through
2060 account for population growth, climate change (projected 6 percent reduction of Virgin River flows
by 2050 [Reclamation 2014]), and water conservation (35 percent reduction in per capita water use from
2000 to 2060). Potable water in Washington County is consumed for residential indoor and outdoor uses,
commercial uses, institutional uses, and industrial uses. These potable water uses would total 130,245
acre-feet per year by 2052, the year the LPP Project water is anticipated to be fully utilized (UDWRe
2015). Gradually eliminating residential outdoor potable water use starting in 2025 would provide the
growing population with potable water for indoor use through 2045; however, re-purposing residential
outdoor potable water use to indoor use would not increase the water supply and would have to be
accompanied by adding another water supply to meet the growing demand. Re-purposing residential
outdoor potable water use to indoor potable use would require converting traditional residential outdoor
landscapes and uses to either landscaping requiring no irrigation or desert landscapes compatible with the
local climate. Residential water users would be responsible for converting their traditional outdoor
landscapes to non-irrigated or desert landscapes. If no additional water supply was added in Washington
County after 2025 and potable water use continued to meet residential indoor and outdoor purposes, then
the projected population would completely utilize the potable water supply of 72,842 acre-feet per year by
2028.
1.3.1.2.2 Reverse Osmosis Water Treatment. Washington County’s additional future water supply
under the No Lake Powell Water Alternative would be dependent on two water sources: 1) Virgin River
water diverted at the Washington Fields Diversion; and 2) reuse water from an expanded St. George
Regional Water Reclamation Facility. WCWCD would develop a RO advanced water treatment facility
near Washington Fields Diversion in Washington County, Utah. The RO facility would be designed to
treat 50,000 acre-feet of de-silted water per year diverted from the Virgin River at Washington Fields
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Diversion. St. George Regional Wastewater Reclamation Facility would provide an additional 19,030
acre-feet of water per year to be treated at the RO facility. The RO facility would be necessary to remove
the high concentrations of TDS present in both the Virgin River and the effluent from the St. George
Regional Wastewater Reclamation Facility. The reuse facility has a current capacity of approximately
7,800 acre-feet per year, with a future design capacity of 11,760 acre-feet per year. An additional 7,830
acre-feet per year of future wastewater reclamation capacity would need to be added to meet the total
reuse water requirement of 19,030 acre-feet per year for RO processing inflow. The RO process would
separate the TDS from the water, resulting in two products: 1) a treated water product; and 2) a brine
product consisting of highly concentrated salts. A two-stage RO process would be applied to the brine
solution to recover additional water and reduce the brine volume for enhanced evaporation. The ROtreated water product would be pH-adjusted to neutral pH, dosed with sodium silicate, mixed with
conventionally-treated water from the Quail Creek Water Treatment Plant, and disinfected for distribution
throughout the WCWCD service area. The RO advanced water treatment facility would process up to
64,313 acre-feet per year and produce up to 57,883 acre-feet per year of water suitable for M&I potable
indoor use. The two-stage RO process would remove 90 percent of the TDS. The remaining 10 percent
rejection (6,430 acre-feet per year) of brine by-product from the RO treatment process would require
evaporation and disposal meeting State of Utah water quality regulations. The RO water treatment plant
would process approximately 64,313 acre-feet per year of inflow water from Warner Valley Reservoir
storage to meet the 2052 water demand under the No Lake Powell Water Alternative.
The RO water treatment plant processes would consist of pressurized, parallel ultra-filtration units, an
influent storage tank with acid added to adjust the pH, pressurized cartridge filtration to remove additional
particles from the water, high pressure pumping to pass the water through the parallel RO membrane
units, a product water storage tank with saturated lime solution added to adjust the pH of the treated
product water prior to disinfection and distribution as potable water, and brine storage tanks in series with
the two-stage RO process units for further brine reduction. These water treatment processes would be
housed in a water treatment building with electrical, mechanical, chemical storage and metering,
heating/air conditioning/ventilation, and SCADA systems. A seven-mile long buried 54-inch diameter
pipeline would convey the product water from a pump station at the RO water treatment plant to the Quail
Creek Water Treatment Plant. The RO water treatment plant would add RO membrane units in phases as
necessary to meet the growing water demand. The RO water treatment plant would be powered by
electricity, requiring a 2.8-mile long 69-kV power transmission line from the proposed Purgatory
Substation.
The concentrated brine product (6,430 acre-feet per year) would be pumped from the brine tanks through
a pipeline to an evaporation apron, spray system and double-lined pond, and then pumped into spray
headers over a series of double-lined ponds with leak detection and recovery systems. The enhanced
evaporation ponds would be located south of Warner Valley Reservoir and would cover approximately
2,000 acres, developed in two phases. A buried brine conveyance pipeline approximately 4.4 miles long
would convey the concentrated brine to the enhanced evaporation ponds. A 4.4-mile long 34.5-kV power
transmission line would be extended from the RO water treatment plant to the enhanced evaporation
ponds to provide electricity for the pumps spraying the brine solution. The brine solids would be
evaporated for approximately 25 years in the Phase 1 ponds, and then dried, collected and disposed in an
approved solid waste landfill. The Phase 2 enhanced evaporation ponds would be used during the
following 25 years to continue evaporating the brine by-product. Additional infrastructure would be
required as part of this alternative, including a de-silting facility, pump stations, pipelines, switch stations
and substations, blending and storage tanks, and other associated earthwork.
1.3.1.2.3 Secondary Water Storage in Warner Valley Reservoir. WCWCD would develop the Warner
Valley Reservoir to store diverted Virgin River water and reuse water from the St. George Regional
Water Reclamation Facility, which would be delivered as inflow to the RO advanced water treatment
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facility. Warner Valley Reservoir would be located south-southwest of the Washington Fields Diversion.
An earth-fill embankment with a clay core and rock-riprap facing would be constructed across the north
entrance to the natural valley. The reservoir would have a maximum active storage volume of 69,030
acre-feet and would cover approximately 1,130 acres, including the earth-fill embankment. A large pump
station would be constructed at the Washington Fields Diversion to pump the diverted Virgin River water
into the Warner Valley Reservoir. The pump station would be powered by electricity via the 69-kV
transmission line from the Purgatory Substation to the RO water treatment plant. The reservoir would
store Virgin River water diverted at the Washington Fields Diversion (50,000 acre-feet per year) mixed
with St. George Regional Water Reclamation Facility effluent (19,030 acre-feet per year), accounting for
annual average evaporation (4,717 acre-feet per year), to produce up to 57,883 acre-feet of RO product
water (assuming 90 percent recovery). The brine product from RO treatment would total approximately
6,430 acre-feet per year.
1.3.1.2.4 Water Distribution to Apple Valley. The largest remaining contiguous land area available for
development in Washington County would be in Apple Valley. WCWCD would develop a pump station
and 28-mile long pipeline to deliver 13,249 acre-feet per year of potable water from the Quail Creek
Water Treatment Plant near Hurricane City to the Apple Valley area to meet future residential and
commercial water demands.

 KCWCD No Lake Powell Water Alternative
The KCWCD No Lake Powell Water Alternative would rely on existing water supplies, water
conservation measures resulting in reduced water use, and future water development projects consisting
of new groundwater production. Reliable water supplies (projected to be 2,170 acre-feet per year in 2035)
for the area served by KCWCD (Kanab City and Johnson Canyon), adjusted for projected stream flow
reductions (4.2 percent in 2035) resulting from climate change and a planning reserve (10 percent), would
be exceeded by projected M&I water demands by 27 acre-feet per year within the KCWCD service area
in 2035. KCWCD projected potable water demand in 2060 would be 3,435 acre-feet per year, with a
potable water deficit of 1,334 acre-feet per year. Additional groundwater in the Kanab Creek drainage
basin could be developed to provide up to 6,615 acre-feet per year of potable water within the aquifer’s
estimated safe yield. The quality of this water would likely require advanced water treatment. The
developed groundwater from the Kanab Creek drainage basin would be pumped and conveyed through an
eight-mile long pipeline to the Johnson Canyon drainage basin. The Johnson Canyon drainage basin
comprises the potable water supply service area served by KCWCD in the area that could be served by
the LPP Project.

1.4 Summary Description of the No Action Alternative
No new intake, water conveyance or hydroelectric features would be constructed or operated under the
No Action Alternative. FERC would not issue a license for the LPP Project. The Utah Board of Water
Resources’ Colorado River water rights consisting of 86,249 acre-feet per year would not be diverted
from Lake Powell and would continue to flow into the lake until the water is used for another State of
Utah purpose.

 WCWCD No Action Alternative
Under the No Action Alternative, WCWCD would complete the Ash Creek Project, planned groundwater
development and continue to implement planned conservation programs. Wastewater reuse would be
utilized to the maximum extent storage allows. Existing and future water supplies totaling 72,840 acrefeet per year potable and 8,505 acre-feet per year secondary would meet projected M&I water demand
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within the WCWCD service area through approximately 2028, exhausting all water planning reserves.
Each supply source would be phased in to meet the M&I potable and secondary water demand associated
with the forecasted population.
The No Action Alternative would not provide WCWCD with any reserve water supply (e.g., water to
meet annual shortages because of drought, emergencies, and other losses). The No Action Alternative
would not provide adequate water supply to meet projected water demands beyond 2028. There would be
a projected water shortage of approximately 102,903 acre-feet per year in 2060 within the WCWCD
service area under the No Action Alternative.

 KCWCD No Action Alternative
KCWCD would use existing water supplies to meet potable water demands through 2035. Reliable water
supplies are projected to be 2,101 acre-feet per year in 2060.
The No Action Alternative would not provide KCWCD with any reserve water supply (e.g., water to meet
annual shortages because of drought, emergencies, and other losses). The No Action Alternative would
not provide adequate water supply to meet projected water demands beyond 2035. There would be a
projected water shortage of approximately 1,334 acre-feet per year in 2060 within the KCWCD service
area under the No Action Alternative.

1.5 Identified Issues and Topics
 Aquatic Resources Specific Issues and Topics
The potential specific significant issues identified for the LPP Project and the identified impact topics
with regard to aquatic resources include the following:
x

Entrainment of fish and other aquatic species in the intake water from Lake Powell.

x

Biota transfer of potential aquatic invasive species from Lake Powell to other drainages and
resources as a result of the LPP Project delivery and the alternatives.

x

Operational concerns regarding the physical facilities for the LPP Project and potential problems
with zebra and quagga mussels and other invasive species if those species were to become
established in Lake Powell.

x

Potential impacts on aquatic habitat as a consequence of construction activities (pipelines, pump
stations, etc.) related to the LPP Project. The construction of true perennial stream crossings on
aquatic habitat values must be carefully monitored and controlled to avoid permanent damage. It
should be noted that the LPP pipelines would not cross or have any effect on the Virgin River.

x

Potential impacts on the Virgin River drainage if current diversions for Virgin River water for
domestic and irrigation use can be reduced when the LPP Project is implemented.

x

Economic and/or social (i.e., recreation, visual, etc.) impacts that could affect aquatic resources or
the aquatic environment as a result of the LPP Project.

x

LPP Project and its alternatives regarding the potential impact on aquatic species of special
concern.
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Methodology
2.1 Introduction
The aquatic resources analysis for the LPP Project was developed using existing information available
from a variety of Federal and state resource agencies. The existing data base was determined adequate to
document the baseline conditions for aquatic resources. To date, that assumption has not changed and the
basis for the evaluation of the LPP Project and alternatives relies on existing published and unpublished
documentation.

2.2 Data Used
The data that was used to compile the Aquatic Resources Study Report includes the references presented
in the Aquatic Resources Study Plan approved by the Commission as well as additional documents that
have been collected during the development of this report. No original field work, sampling, surveys or
other site-specific investigations were performed. Existing range and occurrence data for aquatic
resources were derived from digital databases where available: the U.S. Fish and Wildlife Service
(USFWS), Nature Serve, the Utah Conservation Data Center (UCDC), the Arizona Natural Heritage
Program Data Management System (AHDMS), species descriptions from standard field guides and online
resources (NatureServe), available scientific literature and best professional judgment.

2.3 Assumptions
The analysis used the following assumptions of construction disturbance and LPP Project operation on
aquatic resources, including species and habitats.
Ɣ

Aquatic species of significance and their habitats occur only in and around true perennial streams,
rivers, reservoirs, springs and other water sources. Intermittent and ephemeral streams and
washes do not contain suitable habitat for sustaining aquatic species, populations and their
habitats.

Ɣ

Construction activities in and around intermittent and ephemeral streams and washes could have
impacts on downstream aquatic resources during periods when precipitation runoff flows are in
the channels.

Ɣ

Potential effects or impacts on a water body (stream, river, reservoir, spring or other water
source) that would be crossed by the LPP Project pipeline, penstock or other feature also must
consider aquatic species migration and passage potential upstream and downstream into habitats
not directly affected by construction.

Ɣ

Aquatic resources habitat includes the lotic or lentic components and surrounding riparian areas
which provide allochthonous sources of organic matter and is an integral part of the food chain in
aquatic ecosystems.

Ɣ

Electric power transmission line alternatives would have no measurable impacts on aquatic
resources including aquatic species and their habitats. Existing access roads are available to
provide construction access to the transmission line alignment alternatives and no new roads
would have to be constructed near study area water bodies.

Ɣ

Conveyance of water from Lake Powell to Sand Hollow Reservoir could potentially have an
impact on aquatic resources in perennial streams and reservoirs where the water could flow.
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2.4 Impact Analysis Methodology
A detailed and intensive data compilation and review of existing aquatic species and habitat was
performed. The compiled information and data was used to evaluate the impacts the proposed LPP Project
and alternatives may have on aquatic species and their habitats. No field investigations specific to aquatic
species were performed. Field investigations were performed by engineers and scientists at each drainage
crossing along the pipeline and penstock alignments. Occurrence data for aquatic species were derived
from the Utah Geographic Information System (GIS) database (AGRC 2010) and the Arizona GIS
database (AHDMS 2010).
The results of surface water resource and surface water quality modeling of the proposed LPP Project
were used to estimate the potential impacts on aquatic species and their habitats. The baseline conditions
of the aquatic species and their habitats were determined from the compiled data and information, and
potential impacts were determined by assessing the intensity, duration and magnitude of changes
associated with the LPP Project and alternatives. Aquatic resource habitats were analyzed using GIS to
integrate the compiled baseline data, information, and potential project effects on wetland and riparian
resources, surface water resources, surface water quality, groundwater resources, aquatic resources,
wildlife resources, special status wildlife species, special status aquatic species and habitats, vegetation
communities and wildlife resources.
The potential for unavoidable adverse impacts was evaluated following application of mitigation
measures to avoid, minimize or reduce effects and impacts on aquatic species and their habitats.
One possible adverse effect of transferring water from Lake Powell to Sand Hollow Reservoir is the
transfer of invasive aquatic organisms. The potential introduction of invasive species and the resultant
implications for indigenous aquatic organisms were considered in this study.

2.5 Impacts Evaluation
Impacts on the various aquatic resources were evaluated based upon the aquatic resource value (active
flowing perennial vs. ephemeral drainages) that may be affected, the sensitivity of the aquatic species or
resources (common vs. sensitive) potentially impacted, and the probability that the project alternative
would have a measureable effect on the resources, species and/or the aquatic habitat. Special status
aquatic species, including Federally listed species, associated designated critical habitats, and aquatic
species of concern to federal, state and local agencies are analyzed and evaluated in Study Report 11,
Special Status Aquatic Species and Habitats (UBWR 2016a).
The value of aquatic resources of the area between Lake Powell and Sand Hollow Reservoir are generally
limited to perennial drainages including the Paria River and Kanab Creek. All other geographically
defined drainages that the pipeline would cross or run parallel to are either dry (ephemeral) with limited
flow during periods of rainfall and seasonal runoff and/or are documented as not being capable of
supporting aquatic organisms and habitat on a sustained basis.
The LPP Project and its alternatives would not contribute water to or divert from any of the study area
drainages except those manmade features targeted to receive water (i.e. Sand Hollow Reservoir).
Incidental water discharges through project operational components (i.e., air relief valves, low point
drains, etc.) would be very limited and/or can be contained and mitigated.
The probability of an accidental release of water as a result of a system failure is low; however, the
conveyance system would be provided with emergency response instrumentation to control catastrophic
water releases.
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Affected Environment
3.1 Area of Potential Effect
The LPP Project area of potential effect extends from Lake Powell near Glen Canyon Dam east to Sand
Hollow Reservoir in Washington County. Figure 1-1 provides a location map of the study area. However,
the aquatic resources assessment considers only those impacts that could be caused by the construction
and operation of the water transmission system (intake, pump stations, hydro stations and pipelines) and
the potential discharge of Lake Powell water, either by accident or as an operational necessity or as the
Lake Powell product water supply discharged at the planned points of final delivery and use.
This report is intended to document potential impacts of implementing the LPP Project and associated
water delivery projects (Kane County System) and their alternatives would have on the aquatic resources
of the study area.
The LPP Project involves lands and waters in two states (Utah and Arizona) and crosses a variety of
federal, state and privately managed property. The drainage basins include both Lake Powell and the
Colorado River including Lake Mead. There are numerous seasonal and intermittent washes, gulches and
creeks that are potentially affected by the LPP Project. The USGS classifies Paria River and Kanab Creek
as perennial streams; however, USGS records for Paria River near Kanab, Utah show no flow in the Paria
River during long periods of 2012 through 2016. The seasonal, intermittent flows at Highway 89 crossing
and gage site provide only intermittent aquatic resources habitat.
Lake Powell itself was not considered as part of the LPP Project area of potential effect for aquatic
resources, except that the intake screens could potentially entrain native fish from the lake and facilitate
the transfer of invasive aquatic species to other drainages. The primary potential impacts associated with
the important stream and drainage areas for aquatic resources involve: 1) the impact of pipeline
construction in or near perennial streams, 2) the accidental release of water from the pipeline to other
drainages, and 3) the resultant potential transfer of invasive or exotic species from water releases.

 Lake Powell and Colorado River
The Colorado River below Glen Canyon Dam has been extensively studied and analyzed over the last
15+ years with regard to the discharge of water and the movement of sediments and settleable solids in
the river. The impact of water withdrawal by the LPP Project has not been considered a major concern
because of the relatively minor scope of the withdrawal in comparison to the normal daily, monthly,
seasonal and annual variations. However, for the LPP Project, the impacts on downstream flows and
water quality were modeled by the Bureau of Reclamation (Reclamation) in 2015 (Grantz, et.al. 2015 and
Radtke 2016). The Reclamation hydrologic model evaluated the proposed LPP Project water withdrawal
during the period from 2020 through 2060. The conclusion presented, based upon the model results, was
that Lake Powell elevations and the flow in the Colorado below Glen Canyon Dam were essentially the
same with or without the Project (Proposed Action vs. No Action Alternative) under the proposed annual
withdrawal of 86,249 acre feet of water. The Reclamation model also showed that the water quality of
Lake Powell with or without the LPP Project, in terms of dissolved oxygen and temperature downstream
of the proposed diversion are so minimal as to be non-detectable using current field instrumentation.
Lake Powell is the second largest in the United States, encompassing over 160,000 acres at full pool.
Native and introduced fish species include bluegill, smallmouth bass, striped bass, walleye, largemouth
bass, crappie, channel catfish and a variety of other nongame fish. There is no available information on
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distribution or species count for the variety of fish occurring in the reservoir. The Utah Division of
Wildlife Resources indicates that in 2008, 2009 and 2013 there was an attempt to introduce cutthroat trout
in to the upper reservoir by planting fry (2-3 inch fish) (UDWLR 2016). No records of any fish planting
in Lake Powell after 2013 are provided.
The Reclamation water quality model simulated a number of important water quality parameters under
the LPP Project water withdrawals and projected water quality changes during the period from 2043
through 2060 (full withdrawal of the LPP Project water). The model results indicated that there was no
measurable difference for downstream temperature profiles, total dissolved solids (TDS), dissolved
oxygen (DO), and nutrients between the Proposed Action and No Action alternative in the water released
from Glen Canyon Dam.
The Reclamation modeling studies and other modeling results demonstrate the LPP Project would have
no measurable impacts on aquatic resources in Lake Powell or the aquatic resources habitat downstream
of Glen Canyon Dam.

 Water Intake
The proposed Lake Powell intake is located near the south end of the lake adjacent to Glen Canyon Dam
(Figure 3-1). The current conceptual design has the intake site located at a nearly vertical cliff adjacent to
the lake at a point where the water depth is approximately 510 feet. The intake would consist of drilled
vertical caissons with six horizontal valved lake intake tunnels spaced approximately 100 feet apart
vertically along two parallel vertical shafts, with the uppermost intakes stationed approximately 125 feet
below the high water level (El. 3,700 feet). Each of the horizontal intakes would be designed for screens
to reduce the intake velocity to less than 0.5 feet per second. Typically most healthy fish and actively
motile aquatic species can avoid being entrained in an intake suction flow if the velocity is maintained
below the escape velocity (swimming speed) of those organisms. For most aquatic organisms of concern,
the escape velocity ranges from 0.5 to 0.6 feet per second. Non-motile or very small organisms are
typically not able to escape the intake suction and would be collected in the incoming water and, as
necessary, must be removed or inactivated by other methods prior to point of use, depending on the
application of the water.
The proposed screening method and water intake design precautions to avoid fish collection and
entrapment have generally been well defined and have been developed over years of study and practical
application. If the intake structures are designed and operated according to State and Federal requirements
for fish entrapment avoidance, the likelihood of entrapping or entraining fish will be effectively
eliminated.
The intake is to be fitted with six separate horizontal extraction tunnels (Figure 3-2) that would provide
the option for diverting water at various depths. This would allow for operational control for selecting the
lowest TDS concentration water, as well as providing some level of management oversight for
temperature control and to avoid regions of the water body that may contain concentration of species
(invertebrates, algae, etc.), by varying the intake depth.
Construction of the intake is expected to occur from the shore using deep vertical access caissons and
horizontal tunnels drilled using microtunnel boring machines (MTBM). Most of the spoil from the tunnel
construction would be extracted from the landside and a small quantity of ground rock would discharge
into the lake. Working off of construction barges, divers would complete the installation of screens and
appurtenances. Geotechnical studies of the Navajo Sandstone formation where the intake is to be
constructed indicates the material is reasonably competent with a low permeability. Unusual construction
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problems have not been identified. Installation of the intake system would not likely have measurable
impacts on aquatic resources in Lake Powell.

 Pipeline and Penstock Crossings of Streams
The potential direct impacts of the LPP Project involve the alignment and construction of the pipeline,
and to a minor extent, the supporting facilities (pump station, tanks, etc.) as they cross the perennial
drainages in the study area. The discharge of water for pipe maintenance purposes or through drain valves
(minor amounts) or from a pipe breach or accident are evaluated as a potential source impact on the
existing aquatic resources.
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3.2 Overview
For this analysis, only those project components that would affect water resources or aquatic habitat were
considered. The affected environment considered was limited to perennial streams and drainages that
could sustain aquatic resources.
Intermittent streams and drainages and ephemeral channels were not considered as relevant to the project
in terms of sustainable aquatic resources. The following definitions were adopted to define the importance
of drainages.
Perennial Stream – A body of water flowing in a natural or man-made channel year-round, except
during periods of severe drought. The term “water body with perennial flow” includes perennial
streams, lakes, and ponds that form the source of a perennial stream, or through which the perennial
stream flows are a part of the perennial stream. Generally, the water table is located up-gradient of the
streambed for most of the year and groundwater could be the primary source for a significant portion
of the stream flow. In the absence of chronic pollution or other man-made disturbances, a perennial
stream is assumed to be capable of supporting aquatic resources for most, if not all, of the year on a
continual basis.
Intermittent Stream – A body of water flowing in a natural or man-made channel that contains
water for brief periods of the year. During the dry season and periods of drought, these streams do not
exhibit surface flow. Geomorphological characteristics are not well defined and are often
inconspicuous. In the absence of external limiting factors (pollution, thermal modifications, etc.),
aquatic resources are scarce or nonexistent and must be adapted to the wet and dry conditions of the
fluctuating water level or be able to migrate to more habitable areas when flows decline.
A subjective field protocol was developed for assessing the condition of each drainage that would be
impacted by the LPP Project components. The objective was to determine if a drainage was perennial or
intermittent/ephemeral. The protocol used field reconnaissance to determine if perennial or ephemeral
water bodies would be adversely impacted where they transect with the pipeline or where construction
would occur in close proximity.
Existing drainages were identified on available mapping and aerial photographs. A project scientist and
engineer reviewed the project pipeline and penstock alignments by vehicle and/or on foot to review each
potential water body and to assess its condition. After observing each segment of a candidate drainage at
different times during the 2008 through 2014 field seasons and accessing USGS gage records where
available, investigators developed a representative understanding of what drainages appeared to be
perennial and contain measurable aquatic resources.
The following criteria were used to evaluate drainages:
x

Presence or absence of flowing water

x

Presence of high groundwater seeps or springs

x

Presence of leaf litter in stream bed that would indicate the hydraulic transport of plant material.
In flowing streams, there is little or no leaf litter or only small accumulations at the high water
mark.

x

Sediment build-up that would indicate seasonal flows.

x

General geomorphological conditions including riffle-pool sequences, bank condition, soil
features.
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x

Vegetation established in a channel bottom that could not occur in a flowing stream.

x

Benthic macroinvertebrate populations

These criteria were evaluated at each drainage crossing to determine if it possessed characteristics that
would indicate perennial flow and related aquatic resources. This was a subjective evaluation and may be
modified based on additional evidence. However, for this study report, the drainages considered to have
potential for aquatic resources are limited to the following within the study area.
x

Lake Powell (biota transfer, intake)

x

Paria River

x

Kanab Creek at U.S. Highway 89 Bridge in Fredonia, AZ

x

Sand Hollow Reservoir

 LPP Intake Pump Station and Invasive Species Management
There is concern that Zebra and Quagga mussels, which are proliferating in Lake Powell, will infest the
LPP project and tributaries located downstream. Zebra mussel (Dreissena polymorpha) and quagga
mussel (Dreissena bugensis) infestations are major operational obstacles across the western Unites States
and Canada. In the Colorado River system, quagga mussels have affected water intake structures at Lake
Mead, resulted in the temporary closing of the cold water fish hatchery at Lake Mead, affected surface
water withdrawals for the Central Arizona Project and the California Water System, and have had a major
impact on recreational use.
As of 2012, Federal and State fish and wildlife agencies found definitive evidence of quagga mussels in
Lake Powell. Quagga mussel veligers were detected at Antelope Point and near Glen Canyon Dam using
DNA tests. Adult quagga mussels were found on boats and canyon walls near Wahweap Marina in 2013.
The National Park Service initiated a Quagga/Zebra Mussel Management Plan for Lake Powell in 2014
after thousands of adult quagga mussels were found on canyon walls, Glen Canyon Dam, boats, and other
structures. Current efforts are being directed at controlling the spread of quagga mussels to other parts of
the reservoir. Lake Powell is considered infested by Dreissena mussels as of October 2015.
Future project design efforts would include measures to protect and/or exclude invasive species from
becoming an operational problem for the LPP Project or from being transported to other water bodies
(biota transfer).
For this evaluation of the LPP Project, the implementation of future mitigation measures to avoid the
effect of mussel infestation is considered as part of the proposed Project. This is necessary to both protect
the operation of the water supply system and prevent the biota transfer of these organisms to other water
systems.

 Invasive Species Management
The use of any water intake and water supply system must consider the potential negative effects aquatic
species may have on the successful operation of the system. Water treatment plants can provide a number
of opportunities and methods (settling, filtration, etc.) for removal of organisms prior to distribution for
final use. However, the effect of these organisms prior to treatment or when “raw” water is conveyed
must be considered with regard to operating water conveyance facilities and other appurtenant structures
(valves, meters, hydroplants, etc.). Quagga and zebra mussels are aggressive structural and mechanical
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equipment bio-foulers. When present in a source water supply system, they potentially become a serious
problem for operating municipal and industrial supply facilities. At a minimum, even the simplest
colonization in a pipeline creates significant friction losses which limit pipeline discharge.
Of particular and significant concern in the past 20 years in the United States have been the mussels of the
dreissenids bivalve family. Zebra mussels together with the more recent occurrence of the quagga mussel
have proven to be very difficult to control. These non-native invasive mussels are a potential
environmental and economic nuisance throughout the United States. Zebra and quagga mussels cause
damage to both ecosystems and water infrastructure. Forced repairs in the water industry are often costly
and fruitless.
Larvae, juvenile and adult mussels can all move in the water column through a variety of active and
passive transport methods. Control of Dreissena species in water conveyance systems is both an
operational and environmental issue. For this analysis, of particular concern is the prevention of mussel
entrainment at the LPP Project intake and into water conveyance facilities. Of significant interest for the
LPP Project would be the potential bio-fouling effects on facilities such as the intake screen, water
conveyance pipeline and initial pumping facilities which would primarily occur during the larval lifestage (gamete, veliger and post-veliger) when the organisms are most motile.
Invasive mussels are found in the area surrounding the proposed LPP Project intake. Provisions for
removing and/or mitigating for the organisms would be included in the design of the intake pump station
for the LPP Project raw water supply. Colonization and transport are generally considered the two factors
associated with the mussels and piping systems. It is essential that any facility that could experience
mussel fouling be prepared to detail with both types. Chronic fouling occurs when juvenile quagga
mussels attach themselves to external and internal structures. The juvenile mussels grow in place, develop
into larger adult mussels, and reduce or cut off water flow through intakes and pipes. Acute fouling
occurs when a large build-up of adult mussel shells, alive or dead, becomes detached from upstream
locations and are carried by the water flow into piping systems. The large quantities of mussel shells
quickly plug small diameter pipes, fixed strainers, filters and other equipment, or damage pumping
equipment. Such events can occur at unexpected times and, if not anticipated, can have rapid and
significant consequences.
Significant research has been performed and is ongoing to develop effective methods for mussel control
because of the continued proliferation of quagga mussels throughout the major water supply systems in
the western United States. The areas of concern for the LPP Project include, but are not limited to, the
screened intake, pumping facilities, piping systems and support facilities (instrumentation, utility water,
etc.). The following briefly discusses the mussel infestation concerns with each component.
x

Water Intakes. For plants utilizing a surface water intake, the mussel infestation causes
problems when the raw water reaches the intake coarse screen entrance of the pump facilities. At
the entrance into the pump house, fixed trash racks and screens are frequently used to trap larger
debris. Trash racks and fish screens are often the first visible structures fouled when mussels
arrive. The design of inlet screens and trash racks with low velocities to avoid fish entrainment
often facilitates mussel development.

x

Pump System and Structures. Within the pump-house, the large pump wells are generally made
of concrete or steel pipe and the roughness of the surface facilitates heavy colonization by
dreissenids. The walls as well as the pump bells, which are immersed in water and through which
water is withdrawn, can be the source of adult mussel clumps and individual shells discharged to
downstream systems, if those systems are not protected by up-front strainers. Pump system
strainers can be fouled by adult mussels or shift infestation to other areas.
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All pumps have air cooled or water cooled motors. If motors are air cooled, dreissenids have no
impact on their operation. If the motors are water cooled (as in the case with most larger intake
pumps), the motor windings, motor thrust and guide bearings, pump guide bearing and pump
shaft seal may all require cooling water. Most cooling water for such applications is passed
through strainers. The strainers can be effective at preventing adult mussels or mussel shells large
enough to cause plugging problems from entering into the piping system. However, the veligers
(larval form) can readily pass through most strainers and can settle in areas of the piping that are
not made of copper or copper alloy or not subjected to high velocities.
Any pump shaft seal water system may be exposed to small shell fragments, and some increased
wear may be experienced. The seal cavity may become a settlement area for mussels.
x

Piping Systems. As water is drawn into the various systems, so are the free swimming larvae
during the three or more reproductive periods occurring in Colorado River waters. Larvae may
settle where the water flow is less than 0.5 feet per second, reducing laminar flow at the pipe
surface as they grow. This creates ideal conditions for further settlement. Even pipelines with a
theoretical flow velocity high enough to preclude attachment have been found to be infested with
juvenile mussels. This may happen during partial outages or when the flows are reduced for a
period of time, diurnally or seasonally, and where localized short-circuiting occurs.
Valves are also vulnerable; particularly valves which do not operate frequently. For example, at
one facility, a 10-inch butterfly valve failed to close because the disc was completely covered by
mussels. Mechanical pipe joints are another possible attachment area.
Adult mussels which may be carried into the system or have detached from upstream locations
will continue to move downstream until an in-line strainer or other impingement prevents further
movement. At such locations, large aggregates of mussels may form, even when the overall
infestation is light. These areas may limit flow to the downstream system and cause unexpected
operational problems.

x

Auxiliary System. Any instruments in direct contact with the raw water, such as level and
pressure gauges, are at high risk of infestation. Whenever possible, replacing direct contact
instrumentation with non-contact type instrumentation (e.g. ultrasonic, electromagnetic and laser)
is desirable.

x

Others. Utility water systems and fire protection facilities frequently utilize treated city water. In
these cases, the systems are typically safe from mussels. If, however, they draw raw water
directly from a surface water source, they are as vulnerable as other raw water systems. Utility
systems are typically designed to be filled with water and maintained in a static, “ready to go”
state. In real life, these systems are frequently tested and used in-between test periods for other
tasks. This means that a constant stream of water is needed to replace the volume of water used.
This make-up stream is the main point of entry for dreissenids. It also provides food and oxygen
necessary for their survival. Mussels may enter these systems as larvae or as adult translocators if
there are no strainers present at the discharge of the pumps.

Potential future mussel infestation in Lake Powell may require mitigative precautions and active or
passive treatment methods should be considered necessary for the LPP Project intake and water supply.
During the project design phase opportunities for providing cost effective future provisional facilities
need to be considered. As additional best management practices are developed for mussel management
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resulting from ongoing research, these may provide better potential methods for control of aquatic
nuisance species.
Various methods to remove, prevent attachment or reproductively inactivate mussel species have been
attempted and/or proposed. The most common approach to date has been the application of chlorine
solution or other chemicals to water entering intakes. This can destroy the larval forms but may not affect
adults that can close their shells in response to toxic chemicals and survive for some time without
additional raw water. Since the veligers can be the most motile, this treatment approach can be effective
on this life stage in some cases. Other potential Dreissena species control methods include filtration,
mechanical and electronic screening, anti-fouling coatings, UV irradiation, other chemicals including
oxidants and molluscicides, the use of biological agents and others.
The use of chemical agents for control of biological contaminants, while common, is problematic.
Chlorine and chlorine derivatives (chloramines, chlorine dioxide, etc.) have a potential to produce
regulated disinfection by-products that cannot easily be removed from potable water supplies by
traditional treatment methods. Since adult dreissenids can detect what they perceive as harmful chemicals
and close their shells in response for some time, chemical agents are really only effective on larval forms.
While other chemicals, radiation and biota control agents (bacteria, parasites, etc.) have been proposed,
either cost, practical effectiveness and/or a lack of regulatory approval can limit their use in potable water
sources.
Control of Dreissena species at all life stages in the Water Intake System would be accomplished through
the use of the most up-to-date, selective and environmentally compatible treatment available. In various
parts of the country, molluscicide approved by the U.S. Environmental Protection Agency (EPA) is used
in closed systems. The active ingredient in the molluscicide is the dead cells of a strain of the soil bacteria
Pseudomonas fluorescens, which Dreissena species filter out of dosed water and process as a food source.
When Dreissena species digest the strain of dead Pseudomonas fluorescens cells, the epithelial cells
lining the mussels’ digestive system are disrupted causing mussel mortality. The dry bulk molluscicide
would be stored, mixed with water, and injected by chemical metering pumps in the Water Intake Pump
Station chemical room through pipes leading to dosing equipment in the operating intake tunnels. The
mixed molluscicide would be dosed into the tunnel intake water immediately downstream from the fish
screens at a concentration that would prevent settlement of juvenile and planktonic mussel life stages
(veliger life stage) continuously throughout mussel spawning seasons. Site assessment monitoring would
be performed to determine when mussels are preparing to spawn and molluscicide injection should begin.
The molluscicide has been subjected to extensive toxicology studies demonstrating no bacteria-induced
mortality to non-target aquatic organisms, including fish, native freshwater unionids, ciliates, daphnids,
plants, algae, crustaceans, insects and birds. The fish screens in Lake Powell on each intake tunnel would
require regular physical cleaning to remove adult mussels and other biological growth from the screen
surfaces.
The current best available technology for quagga mussel control combines the use of molluscicides with
filtration on pump discharge pipes. The filters involve using a 25-micron filter on each pump discharge
pipe to remove biological materials (including residual dead mussel veligers) that pass through the fish
screens and intake tunnels. The filters are equipped with automatic backwashing systems to remove the
filtrate material for disposal. Filters are periodically inspected, serviced and replaced as necessary during
operation by running a standby pump and filter. The molluscicide and filter combination is one approach
that could be applied at the Water Intake Pump Station.
Dreissenids are a species of interest because of their current impact on a number of water delivery
systems in the Lake Mead and lower Colorado River system. In the future, other as yet-undefined
organisms may prove to be invasive or problematic and would need to be addressed. Predicting the type,
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severity and consequences of any future infestation is impossible to assess, however, the potential for this
to occur during the LPP Project life should not be dismissed or overlooked in the planning. The best
available control technology would be used in the final design of the Water Intake Pump Station for
aquatic invasive species control

 Aquatic Resources in Perennial Drainages

 Lake Powell
The construction activities of the LPP Project have several distinct elements but all involve various levels
of disturbance to the existing environment. The intake structure and intake pump station construction
would not involve the aquatic resources or aquatic resource habitat in Lake Powell.
Construction of the pipeline and associated pump stations, tanks and hydroelectric facilities, would
involve lands with little or no aquatic resources. The majority of the pipeline and penstock alignment and
the location of ancillary facilities involve land that does not sustain drainages with perennial flows.
Numerous ephemeral washes draining directly to Lake Powell do not sustain perennial surface flows nor
do they support any aquatic resource habitat.

 Paria River Drainage
Between the Lake Powell intake and the Sand Hollow Reservoir (approximately 140 miles), the only
stream that maintains a perennial flow as classified by the USGS is the Paria River, which flows north to
south from Utah to Arizona. The pipeline would cross the Paria River drainage several times, once across
the main Paria River immediately upstream of Highway 89 (Figure 3-3), three times across Sand Gulch
which joins the Paria River at the Highway 89 crossing, and once across Buckskin Gulch (Figure 3-4), a
tributary to the Paria River. These pipeline crossings would be in Utah. The Sand Gulch and Buckskin
Gulch crossings are ephemeral and have no aquatic resource habitat. The USGS gage records for Paria
River near Kanab, Utah at the Highway 89 crossing of the proposed LPP Project demonstrate intermittent
flows annually, with significant periods when there is no stream flow (USGS 2016).
The Paria River drainage including Buckskin Canyon is, in part, managed as wilderness study area and
includes some of the most scenic resources in the southwest. The points where the LPP would cross these
drainages are not in wilderness study area land and would be adjacent to existing highway bridge and
culvert crossings. While Buckskin Gulch is dry most of each year, the Paria River maintains intermittent
flow (19.8 cubic feet per second annual average base flow) throughout each year. The Paria River is a
“muddy” river, hence the name in Spanish. The flow is subject to flash flooding during periods of rainfall
and seasonal runoff. Paria Canyon is a narrow geologically incised gorge throughout a significant portion
of its flow path to the Colorado River. The area of the water conveyance pipeline crossing of the Paria
River can be characterized as a relatively flat desert environment devoid of vegetation within the active
channel and riparian vegetation (willow, tamarisk) growing in the floodway. The proposed crossing area
is composed of fine sand, silt and small gravel and runoff debris on the surface.
The Paria River contributes significant amounts of sediment to the Colorado River below Glen Canyon
Dam each year that is carried further down into the Colorado River system by planned dam releases.
Reaches of the river above the Paria Canyon wilderness (Primitive) areas are known to be impaired as a
result of grazing and other human uses.
Five species of fish are reported to be occasionally found in the lower Paria River.
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Some reaches of the Paria River downstream of the Highway 89 crossing may provide habitat for
flannelmouth sucker (Catostomus latipinnis), bluehead sucker (Catostomus discobolus), razorback sucker
(Xyrauchen texanus), rainbow trout (Oncorhynchus mykiss) and speckled dace (Rhinichthys osculus).
These fish, with the exception of rainbow trout and speckled dace, are considered sensitive by the State of
Utah. The Razorback sucker is federally listed as endangered and is discussed in further detail in the
Special Status Aquatic Species and Habitats section of this chapter. The bluehead sucker feeds on algae
from the bottom of stream substrate and typically inhabits large rivers and mountain streams with variable
turbidity and temperature. The flannelmouth sucker also is a bottom feeder consuming algae, other
fragmented vegetation, seeds and invertebrates. The species lives within moderate to large rivers and is
typically affected by nonnative species, hybridization, habitat alteration and blockage of migration routes.
The flannelmouth sucker and bluehead sucker are managed under a Conservation Agreement that has
precluded federal species listing (UDWLR 2006). Rainbow trout is a game fish common in Utah
reservoirs and rivers and can be found in water bodies associated with the Project area. Its sustained
presence in the reach of the Paria River potentially affected by the LPP Project construction is
questionable without hatchery supplementation. The speckled dace is a minnow common in many western
waters. It is a bottom-dwelling species and is an important forage fish.
While a definitive assessment of the condition of these species in the Paria River near the area of potential
effect for the LPP Project was not found in the literature, it is assumed that durability of the populations
are dependent upon seasonal stream flow conditions and the availability of flow from seasonal
precipitation. There would be no releases of LPP Project water into the Paria River.
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Figure 3-3
Paria River at Highway 89 Pipeline Crossing

Figure 3-4
Buckskin Gulch Dry Streambed at Highway 89 Pipeline Crossing
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Current proposed planning would have the crossing of the Paria River completed by open-cut excavation
and fill during no or low-flow conditions. The pipeline crossing construction would involve a temporary
diversion of any low stream flows to another portion of the broad river channel bottom (340 feet wide
adjacent to the highway bridge). The Paria River crossing would be on private land and would be
immediately upstream of the existing highway bridge. Buckskin Gulch is essentially dry during the
majority of the year and would be crossed using open cut and fill construction techniques.

 Kanab Creek Drainage
The penstock crossing alternatives of Kanab Creek and its associated drainages (Jacob Canyon, Bitter
Seeps Wash) is the next westerly drainage along the proposed LPP Project alignment where a possible
aquatic resource effect could occur. There are two alternative alignments for the penstock that could cross
Kanab Creek. The Existing Highway alignment crossing site (Figure 3-5) is east of the Kaibab-Paiute
Indian Reservation near Fredonia. The Proposed Action crossing site is approximately 0.5 mile south of
the Reservation southern boundary (Figure 3-6).
Kanab Creek, located north of Kanab, has perennial flow through the narrow, rock canyon upstream of
the LPP Project penstock alignment. Pools and groundwater seeps are present in some reaches south of
Kanab. The alternative alignment penstock crossings of Kanab Creek and its principal drainages (Jacob
Canyon and Bitter Seeps Wash) have been dry on most occasions during the 2007 through 2014 field
seasons. Kanab Creek near Fredonia supports no populations of sport or native fish because of the
intermittent flows associated with this part of the drainage. Flannelmouth sucker, a sensitive species, may
be present in Kanab Creek farther upstream and north of the pipeline alternative alignment. Speckled dace
are present in Kanab Creek upstream from the town of Kanab. Upstream users of Kanab Creek in Utah
divert flows for irrigation purposes, leaving it mostly dry in the summer season where the alignments
would cross the creek. Kanab Creek is a naturally intermittent stream. Water projects developed for
irrigation prior to the beginning of the twentieth century have further altered the natural flow and have
reduced or eliminated the aquatic habitat in downstream reaches. Recent implementation of the Jackson
Flat reservoir near Kanab diverts and stores more water from Kanab Creek, particularly winter water.
This further decreases stream flow downstream from Kanab.
Kanab Creek is the largest tributary canyon system to the Grand Canyon on the north side of the Colorado
River. The lower reach through the Kaibab-Paiute Indian Reservation is not considered to be perennial or
support any aquatic resources.
Kanab Creek at the penstock crossing along the Existing Highway Alternative near Fredonia is
characterized as a dry wash with little evidence of regular flow. The abundant vegetation includes willow
and tamarisk which would indicate the presence of soil moisture but little surface flow. The penstock
crossing reach is heavily grazed and trampled by livestock.
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Figure 3-5
Existing Highway Alternative Crossing of Kanab Creek

Figure 3-6
South Alternative Crossing of Kanab Creek
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The Proposed Action, outside the south Reservation boundary including Kanab Creek, Jacob Canyon and
Bitter Seeps Wash, all show little sign of regular surface flow. Remnant pools in Kanab Creek Canyon
(Figure 3-7) are a result of storm water runoff entrapment and the vegetation development would indicate
that actual water flow is limited in volume and duration. Jacob Canyon (Figure 3-8) and Bitter Seeps
Wash (Figure 3-9) are dry washes with only one recorded surface flow in each during the LPP field
studies from 2007 through 2014. The Jacob Canyon crossing is characterized by a channel bed comprised
of particles ranging from small cobble to fine sand. The Bitter Seeps Wash crossing location is
characterized by particles ranging from medium to fine sand. None of these crossings would need to be
constructed during periods when measurable flow would be expected in Kanab Creek or its tributaries,
therefore they all could be constructed by open cut techniques without having any measurable effect on
potential aquatic resources.

 Sand Hollow Reservoir
Sand Hollow Reservoir is an off-stream reservoir constructed, owned, operated and maintained by
WCWCD and would be the terminal reservoir for the WCWCD share of the LPP Project water. The
reservoir is a popular recreational destination for local St. George metropolitan residents and regional
users, with a self-sustaining fish population, boat launch, swimming beaches, and campsites adjacent to
the shores. The reservoir was initially stocked with catchable sport fish following construction. A single
quagga mussel was collected from the reservoir in 2010. Aggressive sampling has not found additional
mussels since. The reservoir has been removed from those water bodies considered to be infested.
Subsequent tests and monitoring in 2013, 2014 and 2015 demonstrate no presence of quagga mussel in
Sand Hollow Reservoir.
Sand Hollow Reservoir (1,300 acres surface area) would be the terminal delivery point for LPP water.
The reservoir contains a variety of sports fish including bluegill, largemouth bass and catfish. The
reservoir opened for fishing in 2004 and has proven to be a popular sports fish site due to ease of access
and location near a populated area. Utah Division of Wildlife Resources stocking records indicate no fish
stocking of Sand Hollow Reservoir from 2002 through 2016 (UDWLR 2016).
Sand Hollow Reservoir would transfer LPP Project water to Quail Lake (Quail Lake or Quail Creek
Reservoir). Quail Lake is one of the most popular bass (largemouth bass) fishing areas in Utah. In
addition to bass species the reservoir contains rainbow trout, bluegill, catfish and a number of other warm
water species. The Utah Division of Wildlife Resources actively stocks the reservoir with rainbow trout
and have maintained a small “put and take” catchable (10-20 inch fish) program since 2003 according to
Division records (UDWLR 2016).

 Virgin River Drainage
The Virgin River is the most significant water resource in the LPP Project region and hence has the
highest aquatic resource potential. The Virgin River is a perennial stream with wide variation in flow
dependent on seasonal precipitation, climate and runoff. The Virgin River flows throughout the year from
its source in Utah to its confluence with the Colorado River at Lake Mead. The base flow of the North
and East forks of the river is approximately 40 cfs with extreme flood flows estimated to exceed 20,000
cfs near the town of Virgin.
The Virgin River drainage provides habitat for various aquatic resources. The Virgin River Resource
Management and Recovery Program has been established to allow for continued water use and
development for human needs and to help recover various sensitive and listed species within the river
including the woundfin (Plagopterus argentissimus) and the Virgin River chub (Gila seminuda), which
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are both federally listed as endangered species and are discussed in further detail in the Special Status
Aquatic Species and Habitats Study Report (UBWR 2016). The desert sucker and the Virgin spinedace
are managed through a Conservation Agreement (UDWR, 2006).

Figure 3-7
Remnant Pools in Kanab Creek Canyon
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Figure 3-8
Jacob Canyon at South Alternative Crossing

Figure 3-9
Bitter Seeps Wash at South Alternative Crossing
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The proposed LPP Project would not involve any crossing or other construction activity in the Virgin
River. The No Lake Powell Water Alternative to use the Virgin River for storage and treatment as a
domestic water supply would require the diversion of Virgin River water to Warner Valley Reservoir and
the possible return of flow downstream of the existing diversion facilities.
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Environmental Consequences
4.1 Significance Criteria
The significance of potential impacts on aquatic resources considers both context and intensity. Context
includes the duration (short-term or long-term) of the effect and the consequence of direct or indirect
actions. Intensity refers to the actual severity of an impact. Intensity can be beneficial and/or adverse, be
unique or universal and have regulatory or local implications. Intensity assessment can be subjective with
regard to certainty or potential of an impact and can be an objective assessment for other issues and
concerns.
Key factors that influence significance of most impacts can include:
x

Magnitude (how much impact for the value of the resource)

x

Duration or frequency (how long and how often)

x

Areal extent

x

Certainty or potential likelihood of actually occurring

The various factors, when not quantifiable, are typically rated using a subjective analysis similar to the
following:
Magnitude:

Duration:

- Major
- moderate
- minor
Extent:

- long-term
- medium term (intermittent)
- short-term
Likelihood:

-

large
medium (localized)
small (limited)

-

probable
possible
unlikely

For the aquatic resources of that could be affected by the LPP Project, this procedure was used to evaluate
the impacts of the Proposed Action and alternatives to determine the potential consequences.

4.2 Potential Impacts and Alternatives Eliminated from Further Analysis
The impact of the electrical power transmission line(s) construction and/or operation would have no
meaningful impact on aquatic resources as a result of implementing the LPP Project or identified
alternatives and are eliminated from further analysis.
Impacts resulting from changes in existing water supply, use, and diversions in other areas of the project
are not generally expected to have an effect on aquatic resources.
The proposed LPP Project diversion representing less than 0.6 percent of the current annual average flow
through Lake Powell would not have a significant effect on the availability of water for downstream water
users, habitat conditions, and aquatic resources. Reclamation modeling of the LPP Project Proposed
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Action and No Action diversions from Lake Powell demonstrated no measurable effect on flow releases
from Glen Canyon Dam and no measurable effects on water quality in Lake Powell and Glen Canyon
Dam releases (Reclamation 2015; Reclamation 2016). The LPP Project would not have a measurable
direct or indirect sustained impact on sports fishery resources or the recreational use of water or aquatic
resources.
Ephemeral streams, washes, gullies, etc. that do not measurably contribute to perennial streams within the
area of potential effect are, by the earlier definition, not significant contributors to the available aquatic
habitat or resources and are not considered further in this analysis.
Potential effects on manmade storage reservoirs, tanks and other artificial water supply structures were
not considered because these facilities are typically managed in a non-natural manner and any aquatic
resources are subject to regular alterations through seasonal filling and withdrawals, introduction of
hatchery or other fish species (native and non-native) and other planned and unplanned management
activities. The effects of the Proposed Action and alternatives would not be considered to be significant
adverse effects on the aquatic habitat unless: 1) invasive species were introduced or conveyed that could
escape into natural waters, or 2) use of LPP Project water was curtailed or eliminated once it was fully
committed and other local supplies would need to be relied upon to replace the LPP Project water. Both
of these conditions have a very low probability.

4.3 Assessment of Environmental Consequences
Four significance factors were considered during the assessment of environmental consequences. The
definitions developed for each alternative present the potential of impact and terms defined for
significance attached to the potential consequences. Tables 4-1 through 4-4 present an assessment of the
significance of each of the action alternatives in relationship to the current and anticipated future aquatic
resources of the LPP Project study area.

 South Alternative
The primary aquatic resource impacts under the South Alternative could occur at the Paria River pipeline
crossing (Table 4-1). The South Alternative would have minimal to no short-term effects on aquatic
habitat or aquatic species. Construction effects on aquatic habitat would be limited to the immediate area
of excavation disturbance following stream diversion, if stream flow is present. The stream channel
surface would be restored to preconstruction conditions following pipeline installation. Residual effects
on aquatic species or aquatic habitat would be unlikely. Potential short-term impacts on aquatic resources
at the Paria River pipeline crossing would not be significant.
The South Alternative would have no long-term impacts on aquatic habitat or species at the Paria River.
No planned LPP water releases would occur to the stream during operations. In the event water must be
released from a pipeline drain valve to the stream, there would be no aquatic biota transfer because of
biological and mechanical controls implemented at the Water Intake Pump Station and booster pump
stations if necessary. The potential infrequent release of LPP water from a pipeline drain valve to the
Paria River near the pipeline crossing would dilute sediment-laden water, which would be a short-term
positive effect on local aquatic habitat. Potential long-term impacts on aquatic resources at the Paria River
pipeline crossing during operations would not be significant.
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Table 4-1
Significance of South Alternative Impacts on Aquatic Resources
Term
Magnitude
Minor to NA

Definition
Eliminate valuable aquatic habitat in any of the drainages considered

Minor to NA

Would substantially interfere with existing aquatic life or human uses
dependent on instream flow

Minor to NA

Observable reduction in existing aquatic life (diversification and/or biomass)
in any drainage considered

Duration
Long-Term
Short-Term

Extent
Small (limited)

Likelihood
Unlikely

Operation greater than 50 years – no flowing water impacts
Construction – one day to one week at each crossing – no impact on flowing
waters if scheduled as proposed

Affects only immediate area of project construction – little or no measurable
downstream effects. Upon completion of construction, residual short-term
impacts would be mitigated.

Significant measurable impacts on aquatic habitat

Unlikely

Significant impact during construction on fish or other aquatic species

Unlikely

Impacts occurring because of system failure/malfunction resulting in discharge
of LPP water to a drainage

NA = Non-applicable

 Southeast Corner Alternative
The primary aquatic resource impacts under the Southeast Corner Alternative (Table 4-2) could occur at
the Paria River and would be the same as described for the South Alternative. Potential impacts on
aquatic resources at the Paria River crossing would not be significant.
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Table 4-2
Significance of Southeast Corner Alternative Impacts on Aquatic Resources
Term
Magnitude
Minor to NA

Definition
Eliminate valuable aquatic habitat in any of the drainages considered

Minor to NA

Would substantially interfere with existing aquatic life or human uses
dependent on instream flow

Minor to NA

Observable reduction in existing aquatic life (diversification and/or biomass)
in any drainages considered

Duration
Long-Term
Short-Term

Extent
Small (limited)

Likelihood
Unlikely

Operation greater than 50 years – no flowing water impacts
Construction – one day to one week at each crossing – no impact on flowing
waters if construction is scheduled as proposed

Affects only immediate area of project construction – little or no measurable
downstream effects. Upon completion of construction, residual short-term
impacts would be mitigated.

Significant measurable impacts on aquatic habitat

Unlikely

Significant impact during construction on fish or other aquatic species

Unlikely

Impacts occurring because of system failure/malfunction resulting in discharge
of LPP water to a drainage

NA = Non-applicable

 Existing Highway Alternative
The primary aquatic resource impacts under the Existing Highway Alternative (Table 4-3) could occur at
the Paria River pipeline crossing and Kanab Creek crossing in Fredonia. These impacts would be the
same as described for the South Alternative. Potential impacts on aquatic resources at these crossings
would not be significant.
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Table 4-3
Significance of Existing Highway Alternative Impacts on Aquatic Resources
Term
Magnitude
Minor to NA

Definition
Eliminate valuable aquatic habitat in any of the drainages considered

Minor to NA

Would substantially interfere with existing aquatic life or human uses
dependent on instream flow

Minor to NA

Observable reduction in existing aquatic life (diversification and/or biomass)
in any drainages considered

Duration
Long-Term
Short-Term

Extent
Small (limited)

Likelihood
Unlikely

Operation greater than 50 years – no flowing water impacts
Construction – one day to one week at each crossing – no impact on flow in
waters if construction is scheduled as proposed

Affects only immediate area of project construction – little or no measurable
downstream effects. Upon completion of construction, residual short-term
impacts would be mitigated.

Significant measurable impacts on aquatic habitat

Unlikely

Significant impact during construction on fish or other aquatic species

Unlikely

Impacts occurring because of system failure/malfunction resulting in discharge
of LPP water to a drainage

NA = Non-applicable

 Natural Gas Pipeline and Generators Alternative
The primary aquatic resource impacts under the Natural Gas Pipeline and Generators Alternative (Table
4-4) could occur at the Paria River pipeline crossing and would be the same as described for the South
Alternative. Potential impacts on aquatic resources at this crossing would not be significant.
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Table 4-4
Significance of Natural Gas Pipeline and Generators Alternative Impacts on Aquatic Resources
Term
Magnitude
Minor to NA

Definition
Eliminate valuable aquatic habitat in any of the drainages considered

Minor to NA

Would substantially interfere with existing aquatic life or human uses
dependent on instream flow

Minor to NA

Observable reduction in existing aquatic life (diversification and/or biomass)
in any drainages considered

Duration
Long-Term
Short-Term

Extent
Small (limited)

Likelihood
Unlikely

Operation greater than 50 years – no flowing water impacts
Construction – one day at each crossing – no impact on flow in waters if
construction is scheduled as proposed

Affects only immediate area of project construction – little or no measurable
downstream effects. Upon completion of construction, residual short-term
impacts would be mitigated.

Significant measurable impacts on aquatic habitat

Unlikely

Significant impact during construction on fish or other aquatic species

Unlikely

Impacts occurring because of system failure/malfunction resulting in discharge
of LPP water to a drainage

NA = Non-applicable

 No Lake Powell Water Alternative
The primary aquatic resource effects under the No Lake Powell Water Alternative would be long-term
indirect effects resulting from eliminating residential outdoor watering with potable water, which would
reduce groundwater recharge that currently returns to the Virgin River and its tributary streams in the St.
George metropolitan area (Table 4-5). A majority of soils in the St. George metropolitan area are shallow
and bedrock is within 5 feet of the ground surface. Approximately 50 percent of the outdoor irrigation
water use drains through the soil to bedrock and flows to the Virgin River, which is the low point in the
valley. Eliminating this source of non-sewered return flow to the Virgin River by eliminating outdoor
residential watering would reduce stream flows (UBWR 2016a). The Virgin River and tributary streams
from Hurricane to the Utah-Arizona state line would receive reduced groundwater discharge, reducing the
streamflow by an estimated 21.4 to 23.5 cfs (77 to 80 percent reduction in non-sewered return flows). The
decrease in stream flows would reduce aquatic resource habitat area, increase water temperature during
the summer months, change aquatic resource food supplies, and diminish the areal extent and functions of
riparian areas along the streams. These would be significant long-term indirect effects on Virgin River
aquatic species and habitats in the St. George metropolitan area under the No Lake Powell Water
Alternative.
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Table 4-5
Significance of No Lake Powell Water Alternative Impacts on Aquatic Resources
Term
Magnitude
Major to moderate

Definition
Eliminate valuable aquatic habitat in any of the drainages considered

Major to moderate

Would substantially interfere with existing aquatic life or human uses
dependent on stream flow

Major to moderate

Observable reduction in existing aquatic life (diversification and/or
biomass) in any drainages considered

Duration
Long-Term

Short-Term
Extent
Large

Likelihood
Probable
Probable

Operation greater than 50 years – flowing water impacts with water
diverted at Washington Fields Diversion
No direct or indirect change or impact anticipated

Affects Virgin River and tributaries in St. George metropolitan area –
measurable downstream effects from operation, impacts could not be
mitigated.

Significant measurable impacts on aquatic habitat
Significant impact during operation on fish or other aquatic species

NA = Non-applicable

 No Action Alternative
The No Action Alternative would have no direct or indirect impacts on aquatic resources in the LPP
Project study area.

 Other Aquatic Resource Issues and Impacts
Other aquatic resource issues that have been considered and would not result in measurable impacts
include the following:
x

Lake Powell fish entrainment into the Water Intake System is not anticipated to regularly or
normally occur. The LPP Project Water Intake System would be designed to meet fishery agency
intake approach velocity standards for screens (<0.4 feet per second) that have been determined
to allow most mobile species to avoid entrainment. Fish or other aquatic species that would be
able to enter the pump station complex through the intake tunnels would not survive the primary
lift pumps and the discharge screens intended to prevent the transfer of invasive species. The
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system, as currently proposed (see Exhibit F), would provide a positive barrier to movement of
macro organisms from Lake Powell to Sand Hollow Reservoir.
x

The physical and chemical quality of the Colorado River is generally better or equal to the local
water stored in either reservoir. The water in the pipeline system would be extracted from a welloxygenated and mixed source in Lake Powell within 100 feet from surface. The water in the
pipeline would be subject to re-aeration at each booster pump station, the Hurricane Cliffs
forebay reservoir, and the afterbay reservoir prior to its release from Sand Hollow hydro station
into Sand Hollow Reservoir. The dissolved oxygen concentrations in the Lake Powell water
would range from 6.5 to 8.0 mg/L and mix with Sand Hollow Water with dissolved oxygen
concentrations ranging from 5.5 to 8.5 mg/L across most of the reservoir. The water temperature
released from Sand Hollow hydro station would be essentially the same as at Lake Powell (with
minimal ground-effect warming during conveyance) and would be subsurface mixed with Sand
Hollow Reservoir water. Water temperatures in Lake Powell would annually range from 47 to 55
degrees F and Sand Hollow Reservoir water temperatures annually range from 44 to 66 degrees
F, and the resulting water temperatures would be within the annual normal range occurring in
Sand Hollow Reservoir. There would be no measurable impacts on fish populations or other
aquatic resources in Sand Hollow Reservoir from releases of LPP Project water from the Sand
Hollow hydro station.

x

There are no definitive estimates of species or abundance of fish in either Lake Powell or Sand
Hollow Reservoir. Both reservoirs have self-sustaining populations of multiple species of warm
water fish and are managed for popular warm water fisheries. Both reservoirs have sustainable
resident populations of largemouth bass and bluegill. There would be no measurable impacts on
those fish species or other aquatic resources as a result of the LPP Project Proposed Action or the
other action alternatives.

x

The proposed LPP pipeline crossings of the Paria River and Kanab Creek would have no
measurable impact on any fish or other aquatic species. Pipeline construction activity would
occur during no flow or low flow periods when Kanab Creek and Paria River would be
essentially dry. Any minor flows would be diverted during pipeline crossing construction and
stream bed restoration.

x

The use of ephemeral streams in the project impact area by fish and other aquatic species can
occur when water is available and would need to be considered as part of construction planning.
The intent would be to restrict all in-channel work to periods when the ephemeral streams are dry
or at a low flow that the stream would have no value to fish or other aquatic organisms.
Measurable impacts on aquatic resources using temporary flows in ephemeral channels would be
avoided through construction scheduling during dry periods.

x

It is possible for water from Sand Hollow Reservoir to be transferred by pipeline to Quail Creek
Reservoir. Both reservoirs can supply the water treatment plant in Hurricane, Utah with raw
water. Both reservoirs are contained and do not, under normal conditions, discharge to any
natural water bodies. If flows in the Virgin River at Washington Fields Diversion are less than 86
cfs because of upstream diversions or other hydrologic conditions, Quail Creek Reservoir can
discharge water to the Virgin River through a closely regulated valve. WCWCD controls Quail
Creek Reservoir and would not allow discharges containing aquatic invasive species to the Virgin
River. The probability of the LPP Project water causing invasive species transfer impacts in the
Virgin River is very low.
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4.4 Summary
The LPP Project alignment alternatives would not have any measurable impacts and would have no
significant impacts on aquatic resources and habitat if constructed and operated as proposed.
x

No water from Lake Powell would be intentionally transferred to any natural drainage. WCWCD
has the operational ability to release water from Quail Creek Reservoir to meet the 86 cfs flow
requirement at Washington Fields Diversion if necessary. The existing Sand Hollow pipeline can
deliver water into Quail Creek Reservoir. WCWCD controls Quail Creek Reservoir and would
not allow discharges containing aquatic invasive species to the Virgin River.

x

Infrequent operational water releases during two-week annual pipeline inspection and
maintenance periods or other water discharges would be controlled. No measurable impacts
would occur on aquatic resources because releases would be to ephemeral drainages.

x

Pipeline crossings of ephemeral drainages would be accomplished through open cut and fill
construction. Any flowing streams would be crossed by open cut and fill construction during no
flow or low flow conditions involving temporary stream diversions with cofferdams to protect
water quality.

It is not anticipated that any activity associated with the LPP Project alignment alternatives would have
short-term construction or long-term operations-related impacts on aquatic resources. Except for the
actual perennial streams (Paria River, and Kanab Creek at Fredonia), LPP construction would have no
impacts to minor impacts on aquatic resources of the region. It would be extremely important that final
design of the Water Intake System and primary Lake Powell pumping assembly incorporate best available
technology to prevent the transfer of quagga mussels and other aquatic invasive species from Lake Powell
to Sand Hollow Reservoir. Exhibit F provides a design approach that would minimize the opportunity for
invasive species transfer to occur.
The No Lake Powell Water Alternative would have significant indirect impacts on aquatic resources in
the St. George metropolitan area. Eliminating residential outdoor irrigation with potable water would
reduce groundwater recharge to the shallow soils, and the resulting decrease in groundwater discharge
from non-sewered return flows to the Virgin River would cause reduced stream flow and associated
indirect impacts on aquatic resources and aquatic resource habitat. These long-term indirect impacts on
aquatic resources and associated habitat in the Virgin River through the St. George metropolitan area
would be significant.
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Mitigation and Monitoring
5.1 Introduction
The LPP Project alignment alternatives are not anticipated to have any measurable impacts and would
have no significant impacts on the aquatic resources of the area of potential effect. Important mitigation
measures would be focused on avoiding construction activities in ephemeral drainages during periods of
high runoff and flow and ensuring that all construction areas are suitably reclaimed prior to season runoff
periods. This is both a safety issue (flash flooding) and to protect the local and downstream resources.
Construction in and around the few perennial streams in the study area would be performed using open
cut trench excavation and fill techniques, with temporary diversions of active flow around the pipeline
crossing sites. At perennial streams, best management practices (BMPs) would need to be implemented to
reduce impacts on water quality, aquatic resources and habitat.

5.2 LPP Project Alignment Alternatives
Aquatic resource protection and mitigation measures would be focused on avoiding construction activities
in ephemeral drainages during periods of high runoff and flow and ensuring that all construction areas are
suitably reclaimed prior to seasonal runoff periods. This is both a safety issue (flash flooding) and to
protect the local and downstream aquatic resources. Construction in and around perennial streams in the
area of potential effect would be performed using open cut trench excavation and fill techniques, with
temporary diversions of active flow around the pipeline crossing sites. At perennial streams, best
management practices (BMPs) would be implemented to avoid or minimize effects on water quality,
aquatic resources and habitat. BMPs would include the following:
x

Construction of pipeline crossings of perennial or intermittent flowing streams (e.g., Paria
River, Kanab Creek) would be performed when the streams are either at low flows or are dry.

x

Silt fences and/or straw bales would be temporarily installed upstream or up-gradient of
riparian areas to filter suspended sediments and bedload sediments to avoid sedimentation
effects during construction. If necessary, silt fences and/or straw bales would be installed in
series to control sediments and turbidity generated by construction activities.

x

Temporary coffer dams would be used as necessary upstream of pipeline crossings for
diversion of Paria River flows during construction. Temporary coffer dams would be
removed from the stream following completion of the pipeline construction crossing and the
aquatic habitat would be restored to pre-construction conditions.

x

Equipment usage and operation within temporarily dewatered reaches of stream channels
would be minimized to protect stream bed substrates.

x

Construction equipment working within temporarily dewatered reaches of stream channels
would be checked and regularly monitored for leaking hydraulic fluid, oil, grease, and fuel.
Any visible leaks would result in immediate removal of the leaking equipment from the
stream channel work area and containment of the leakage within a containment pad in an
upland area to isolate potential contaminants and prevent spills on soil.

x

All construction equipment refueling would be performed on upland areas within spill
containment berms or pads to prevent fuel spills from contaminating stream substrates and
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temporarily dewatered stream reaches.
x

Construction trenches within dewatered stream reaches would be pumped as necessary to
remove subsurface water. The water would be pumped into settling basins, and then land
applied away from the streams for infiltration into the soil.

x

Silt fences would be installed across the stream channels within the dewatered construction
areas downstream of the pipeline crossing excavation to capture sediments that may be
mobilized by precipitation events during construction activities. The silt fence toe would be
anchored into the stream bed with native material. The silt fence would be removed following
completion of the pipeline crossing construction and native material used to anchor the silt
fence toe would be returned to pre-construction conditions.

The effects of these BMPs on aquatic resources in perennial drainages would be positive and short-term
throughout the duration of construction and aquatic habitat restoration activities.
Monitoring would be focused on construction-related activities to efficiently prepare any flowing streams
for construction. Pre-construction crowding and clearing of portions of a channel to be temporarily
dewatered would be performed to remove any fish prior to diverting the flow into a diversion channel.
Post-construction crowding and clearing of the diversion channel would be performed to remove any fish
prior to returning the flow to the original channel and closing off the diversion channel.
Long-term monitoring would include routine visual inspection of pipeline stream crossings and restored
construction areas. Flow and pressure measurement provisions, to assess any pipeline leakage, would be
included in the design of the project. At some future point in time, it may be necessary to drain the
pipeline to perform maintenance. When this occurs, a review would be completed and a drainage
management plan would be developed to minimize the potential adverse effects of pipeline drainage.
Incidental discharges from drain valves would flow onto rock riprap aprons placed around the discharge
to dissipate the flow energy and avoid erosion of stream bed and bank particles.

5.3 Natural Gas Pipeline and Generators Alternative
The Natural Gas Pipeline and Generators Alternative would have the same mitigation and monitoring
measures as described in Section 5.2 for the LPP Project alignment alternatives.

5.4 No Lake Powell Water Alternative
Under the No Lake Powell Water Alternative, there are no reasonable mitigation measures to avoid,
minimize or reduce the significant indirect effects on the aquatic resources in the Virgin River and
tributary streams in the St. George metropolitan area. All outdoor residential watering would be
eliminated and there would be no water sources to avoid, minimize, reduce or restore the reduced nonsewered return flows to the Virgin River. The Washington County population would continue to grow
and demand potable water for indoor uses, which would generate wastewater that would be reused via RO
treatment to produce more potable water under the No Lake Powell Water Alternative. The only
mitigation options for significant indirect effects on aquatic resources would be off-site restoration and/or
enhancement in other drainage basins or compensation for lost aquatic resources and habitat.

5.5 No Action Alternative
The No Action Alternative would not involve any mitigation or monitoring for impacts on aquatic
resources.
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Unavoidable Adverse Impacts
6.1 Introduction
This chapter summarizes unavoidable adverse impacts on aquatic resources. Unavoidable adverse impacts
may or may not be significant.
Unavoidable adverse impacts are identified as those that meet the following two criteria:
x

There are no reasonably practicable mitigation measures to eliminate identified impacts; and

x

There are no reasonable alternatives to the proposed project that would meet the purpose and
need of the action, eliminate the impact, and not cause other or similar significant adverse
impacts.

6.2 LPP Project Alignment Alternatives
 Construction
The LPP Project alignment alternatives would not have any measurable unavoidable adverse construction
impacts on aquatic resources. Mitigation measures implemented as described for pipeline crossings of
perennial streams would avoid or minimize impacts on water quality, aquatic resources and aquatic
habitats. The residual impacts on aquatic resources after applying mitigation measures would not be
measurable.

 Operation
Operation of any LPP Project alternative would not have any measurable, long-term, unavoidable adverse
impacts on aquatic resources. Operations activities involving incidental draining of the pipeline or
penstock segments to ephemeral washes would not transfer aquatic biota from Lake Powell water.
Controls utilizing the best available technology during final design would be implemented at the water
intake pump station and intake tunnels, to cause invasive non-native Dreissena species and other aquatic
invasive species mortality at all life stages and prevent their transport through the Water Conveyance and
Hydro systems.
Any water that needs to be drained from the pipeline because of maintenance requirements would be
directed to a land application area or dry wash. Depending upon location, this could include a retention
pond at one of the LPP pumping or hydro generation facilities or an infiltration area. Any planned
maintenance would be undertaken during January when routine disposal of any drainage would occur
without measurable impacts. If the water in the pipeline were chemically treated, any maintenance
discharges would need to be managed and further treated to remove any residual materials (i.e.
chlorination followed by dechlorination) similar to the methods used in municipal water delivery systems
when fire hydrants are used as drains during system maintenance.
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6.3 Natural Gas Pipeline and Generators Alternative
 Construction
The Natural Gas Pipeline and Generators Alternative would not have any measurable, unavoidable
adverse construction impacts on aquatic resources. Mitigation measures implemented as described for
pipeline crossings of perennial streams would avoid or minimize impacts on water quality, aquatic
resources and aquatic habitats. The residual impacts on aquatic resources would not be measurable after
applying mitigation measures.

 Operation
The LPP Project alignment alternatives would not have any measurable, long-term, unavoidable adverse
impacts on aquatic resources.

6.4 No Lake Powell Water Alternative
 Construction
The No Lake Powell Water Alternative would not have any unavoidable adverse construction impacts on
aquatic resources.

 Operation
The No Lake Powell Water Alternative would have indirect, long-term, unavoidable adverse impacts on
aquatic resources resulting from the indirect action of eliminating residential outdoor watering with
potable water, which would eliminate groundwater recharge in the St. George metropolitan area that
currently returns to the river. The Virgin River and its local tributary streams would experience reduced
stream flows through the St. George metropolitan area. The reduced stream flows would reduce aquatic
habitat, increase water temperatures, decrease DO concentrations, change the food supply for aquatic
resources, and diminish the areal extent and functions of the riparian corridor from LaVerkin Creek to the
Utah-Arizona state line. These would be significant, indirect, long-term, unavoidable adverse impacts on
Virgin River aquatic resources and its connected ecosystem.

6.5 No Action Alternative
The No Action Alternative would not have any unavoidable adverse impacts on aquatic resources.
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Cumulative Impacts
This chapter analyzes cumulative impacts that may occur from construction and operation of the proposed
LPP Project when combined with the impacts of other past, present, and reasonably foreseeable future
actions and projects after all proposed mitigation measures have been implemented. Only those resources
with the potential to cause cumulative impacts are analyzed in this chapter.

7.1 LPP Project Alignment Alternatives
The LPP Project alignment alternatives would have no measurable, short-term or long-term impacts on
aquatic resources and, therefore, would have no measurable, short-term or long-term cumulative impacts
on aquatic resources when combined with past, present and reasonably foreseeable future interrelated
actions.

7.2 Natural Gas Pipeline and Generators Alternative
The Natural Gas Pipeline and Generators Alternative would have no measurable, short-term or long-term
impacts on aquatic resources and, therefore, would have no measurable, short-term or long-term
cumulative impacts on aquatic resources when combined with past, present and reasonably foreseeable
future interrelated actions.

7.3 No Lake Powell Water Alternative
The No Lake Powell Water Alternative would have no measurable, short-term, cumulative impacts on
aquatic resources when combined with past, present and reasonably foreseeable future interrelated
actions. It would have significant, long-term, indirect cumulative impacts on aquatic resources in the
Virgin River when combined with the past, present and reasonably foreseeable effects of water diversion
throughout the St. George metropolitan area.

7.4 No Action Alternative
The No Action Alternative would have no cumulative impacts on aquatic resources.
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Chapter 1
Aquatic Invasive Species Control and Monitoring Plan - 2016
1.1 Introduction
The control and active monitoring of invasive aquatic species that could be conveyed by the Lake Powell Pipeline
(LPP) Project from Lake Powell to other drainages in Utah must be carefully monitored, controlled and carefully
managed. While there can be any number of plant and animal species that may be considered invasive and
potentially of concern, the one known and well-publicized organism that can have significant potential
operational and environmental impacts in the lower Colorado River drainage is the quagga mussel. The quagga
mussel (Dreissena rostriformis bugensis) is a fresh-water invasive mollusk native to the Dnieper River drainage
in the Ukraine. It was introduced to North America via ships ballast water discharge while sailing through the
Great Lakes and has spread invasively throughout the country, primarily by recreational boaters.
In 2008, MWH prepared a Technical Memorandum (TM) presenting the Review and Control of Quagga Mussels
(TM 5.13B) as an element of the LPP Project Phase 1 Study (Preliminary Engineering and Environmental
Studies) that discussed the potential problems that are related to the pipeline project and quagga mussel
infestation, known control methods and limitation that the LPP Project will need to consider with respect to these
mussels in the Lake Powell water source. The 2008 TM discussed the physical and biological characteristics of
both Dreissena mussels (zebra and quagga) that could potentially inhabit the Colorado River system (zebra
mussel infestation has not been documented to date), the history of the biota transfer of these European species to
North America, and how the presence of mussels can impact the development of the Lake Powell water supply for
the southwest Utah service area.
The presence of quagga or zebra mussels in Lake Powell was not confirmed in 2008 when the TM was prepared,
but the inevitability of the introduction was assumed for the quagga mussel. The projected consequences of that
mussel infestation on the project included:

x
x
x
x
x
x

Clogging of intake screens and conveyance systems
Clogging and damage of pumps and mechanical/piping systems at the intake
Small diameter pipes, seals, valves, gears, air vents are especially susceptible to clogging
Clogging of the main pipeline
Clogging and damage to booster pump stations, reservoirs, and energy recovery systems
Deleterious impacts on receiving reservoirs, including invasive species transfer and water quality problems
associated with quagga mussel infestation

All of these potential impacts have the potential to reduce the reliability and volume of water delivery to the
Districts and would also result in significant operations and maintenance costs as well as have serious ecological
impacts and consequences. Based in part on the response of other southwest U.S. water purveyors to this problem,
it is prudent as part of the LPP Project to consider mitigation and control options to reduce/eliminate the
infestation of quagga mussels. The impacts of both the adult mussel shells, and the internal mussel tissue and
organs, must be considered.
Regardless of the proactive and prioritized planning to prevent the spread of quagga mussels in the Colorado
River drainage, quagga mussels were initially identified in Lake Mead in 2007. In early 2013, quagga mussels
were found initially in Lake Powell and the population has continued to increase over time. The reported current
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mussel population in Lake Powell is more prevalent in the south end of the lake near the dam, where the LPP
Project water would be diverted.
The presence of quagga mussels in Lake Powell has future operational cost and environmental issues and
concerns with regard to the LPP Project. Since the LPP intake will be located near the Glen Canyon Dam, the
concerns regarding quagga mussel infestation is exacerbated. Quagga mussels have established themselves in
Lake Powell and there are, at this time, no known practical methods of eradicating the species in situ. However,
the challenge of the LPP Project must be to control and manage the operational chronic and acute impacts of
mussel fouling of the physical structures and mechanical equipment of the project and to prevent the mussels
from spreading to the other water bodies involved in the LPP Project. Chronic infestation would involve the
attachment of the juvenile mussels to the internal and external structures of the project to the point that the water
flow and related operational efficiency is reduced or otherwise affected. Acute fouling can occur when a mass of
live or dead mussels can become dislodged from their attachment and are carried through the conveyance system
to a location where they can plug or impede small piping, filters, heat exchangers, pumps or other facilities
subject to impaction of detritus and continue to grow and proliferate at a new location.
The State of Utah and the surrounding states all have programs designed to reduce the potential for allowing the
transfer of mussels (quagga or zebra) from an infected water body to a mussel-free water body. This is primarily
aimed at controlling recreational boating so that attached or free swimming animals are removed at their source
(cleaning); bilges, bait boxes and other water from the infected water are discharged at the source (drain) and are
not allowed to be transferred to other waters; and allowing the boats and vehicles exposed to the water source to
dry for a time in the air (dry) before they are introduced to mussel-free waters. The effectiveness of these
identified activities are dependent on the boat owners following the recommended three-step required procedures.
Decontamination certification is required for Utah lake use for boats that have been used in Lake Powell, Lake
Mead and Lake Havasu, known areas of quagga mussel infestation.
The LPP Project presents another potential avenue to transfer quagga mussels to other non-infested water bodies
in Kane and Washington counties. Since the source water (Lake Powell) is a known habitat for quagga mussels
and the points of potential discharge for the conveyance water system are currently reported as mussel-free,
control measures must be in place to make sure that contamination will not occur as a result of the transfer of LPP
Project water.
The intent of this document is to review management and control options for LPP-related mussel problem
containment and develop a proactive monitoring plan for assessing the effectiveness of the implemented control
measures.

1.2 Quagga Mussel Life History and Control Measure Alternatives
The quagga mussel begins life as an embryonic stage and goes on to become a free swimming (floating) motile
larvae (veliger) before it becomes an immobile sessile adult that is attached directly to a fixed object. The adult
will clump together in a mass on any reasonably human-introduced solid or natural surface. Adult quagga mussels
are reported to be able to reproduce 30,000 mussel embryos up to six times each year depending on water
temperature. The embryos are microscopic (<100 microns) and the adults can be as much as two inches long. The
life span of a mussel is reported at up to five years. The embryos and veligers will be carried by water current and
become temporarily attached or confined on any aquatic equipment and can then be dislodged miles from their
original source and attach to other surfaces (boats, pilings, rocks, docks, etc.) and continue to develop and thrive.
The quagga mussel adult can likewise be dislodged and move with the currents (or in pipe flow) and establish
themselves at new locations.
The quagga mussel is highly polymorphic and has a high potential for rapid adaption to extreme environmental
conditions (Mills et al. 1996). The more intensely studied zebra mussel species (as discussed in TM5-13B)
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attaches only to hard substrata, while the quagga mussel species is able to colonize on hard and soft substrata.
According to the California’s Response to the Zebra/Quagga Mussel Invasion in the West (California’s
Response), the quagga mussel is more adaptive than the zebra mussel; therefore it is not limited to only shallow
water habitats and warm waters and will inhabit a wider range of water depths. They have been found at depths of
up to 400 feet in the Great Lakes. Unlike the quagga mussel, the zebra mussel has yet to be found, to date (2015),
in the waters west of the Continental Divide.
Unlike the zebra mussel that fixes itself to a hard substrate as an adult, the quagga mussel can survive in sandy or
silty substrates (river or lake bottoms) and move with sediments in the water currents. It has been shown to be far
more temperature tolerant than zebra mussels. It has been noted that the quagga mussel is active and feeds
throughout the year in cold water and does not, like the zebra mussel, become dormant below 55 degrees F. The
quagga mussel is a high-impact feeder, processing as much as a liter of water per day by each individual. It can
passively move as an adult into intake pipes and hydraulic structures and then fix itself to the walls of the
structures and build up a mass that can disrupt the function of the facility. The quagga mussel has been shown to
inhabit a lake’s deeper habitat than reported for the zebra mussel. Lake Mead samples taken as deep as 110 feet
have demonstrated confirmed quagga mussels. This is a critical parameter for the LPP water intake design. In
summary, the quagga mussel will tolerate much colder and warmer water temperatures and would be expected to
occur throughout the vertical profile of Lake Powell and be active year-round. The bottom line is that quagga
mussels in Lake Powell are endemic and will continue to be an issue that the LPP Project will need to proactively
monitor, control and manage for this invasive species.
The potential negative impacts on the operation of the LPP Project presented by quagga mussels result from their
destructive capabilities to the ecosystem and water/wastewater systems. In the California Response, it states that
the “major economic impact is due to the fact that the mussels attach to the millions of submerged objects. They
form in enormous clusters with densities of up to 750,000 individuals per square meter in layers more than a foot
thick. They attach to pipes, pumps, municipal and industrial water supply systems, and power plant cooling water
systems. They affect intake facilities, conveyance structures and municipal drinking water systems, industrial,
flushing and process water systems, cooling power plants, golf course and park irrigation systems. The mussels
clog water intake structures such as pipes and screens. Since they attach in large numbers, they cause a reduction
in pumping capabilities for water and power treatment plant, industries, communities and companies.” The
Dreissena species affect recreational industries because they attach to buoys, boats, and they create colonies on
beaches.
Quagga mussels cause major impact on their surrounding environment. The mussel is a prodigious water filter
feeder that removes phytoplankton which in turn reduces zooplankton, which is a food source for many fish
species. Quagga mussels cause the water to become transparent resulting from their excessive filtration
capabilities. Clarity in the water in turn decreases water turbidity, which can lead to explosive growth of bottom
algae. In areas like Lake Michigan, the algae washes and collects ashore. As time passes, the algae rots and
renders beaches aesthetically unusable. Another way the Dreissena species affects the ecosystem is through their
production of pseudofeces. As they produce pseudofeces, it accumulates and pollutes the environment. Their
pseudofeces contain toxins that decrease pH levels making the waters more acidic, and creating a toxic unhealthy
environment for other aquatic species.
Per an internet article titled “Wish you weren’t here”, it states that Charles O’Neill Jr., an invasive species
specialist with New York Sea Grant, a university-based researched and education program, estimates that zebra
and quagga mussels have cost the Great Lakes region between $1 and $1.5 billion. According to California’s
Response, unquantified secondary and environmental costs caused by the havoc of the quagga mussel could be
substantially larger in the western United States.
For the LPP Project, the management and control of the quagga mussel will require both capital and operational
investment. The scope of that initial capital investment and future cost will be an ongoing investment to protect
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the quality for the state’s water resources and still provide the water supply required to satisfy the needs of the
service area population.

1.2.1 Quagga Mussel Control Measure Alternatives for the LPP Project
The primary objective of the LPP Project quagga mussel control plan would be to rid the diverted Lake Powell
water of all life stages of the mussel at the water intake/initial pump station complex and avoid any conveyance in
the pipeline. As shown on Figure 1-1, the primary complex hydraulic components include three (3) dual-bore
intakes located between elevation 3575 ft. and 3375 ft. (at 100 foot separation). The lake elevation is expected to
range from 3400 feet and 3700 feet; a vertical common collection shaft for the lake intakes; a horizontal forebay
for supplying water pumps; the vertical well shaft and pump and the connection piping to the initial section of the
delivery pipeline.

1.2.1.1 Lake Powell Water Intake
The six water intake tunnels (72” diameter) that extend out into the lake will each be equipped with a trash rack /
intake screens. The intake velocity will need to be below 0.4 fps to avoid fish entrainment as per the Army Corps
of Engineers (Corps) criteria.
Intakes that draw water from depths greater than 90 feet generally experience the least amount of fouling by
mussels (East Bay MUD 2009). The reasons include:
x
x
x

Cooler water (below the thermocline) results in lower ambient temperatures and slower growth of mussels
Less food availability caused by lower light penetration and reduced green algae growth (mollusk food
source)
Seasonal lower oxygen conditions that can preclude survival

Intakes in the upper 60 feet of the water column are more susceptible to quagga mussel infestation. Intake screens
and trash racks in this area, where gravity flow to the delivery system is common, are susceptible to fouling.
Mussel growth and accumulation can close the gaps in screens and bars and result in decreased flows. The
buildup of quagga mussel mass can alter the hydraulic characteristics of the system further affecting the design
flow. Anecdotal evidence from the Great Lake area reported that power plants with bar rack set at three inches
have experience 75 percent occlusion of the open area from mussel encrustation.
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Figure 1-1
Water Intake Pump Station Shaft and Tunnel Section
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There is no perfect method to protect the intake screen or bar rack from quagga mussel intrusion. The exposed
screen will need to be designed to be manually cleaned in place to maintain the design open area and maintain the
proper hydraulic velocity through the unit to prevent entrapment of fish and other materials. Constructing the
screen or bar rack of low fouling material (planktonic toxic metals or smooth surface) or coating the exposed
surface with an antifouling or fouling release coating will help facilitate maintenance. It will be necessary to use
divers to periodically check each intake structure and clean any accumulation of material. The use of an air blast
type cleaning system, common for some smaller pump intakes, will not be effective for the LPP intakes because
of the size (very large air requirements) and depth (very high pressure burst required). Employing a surface
retrievable screen or rack system may be possible, but at the proposed depth a required rail guide system would be
difficult to implement, expensive and would still require the assistance of divers to make sure the structure was
fitted to the intake mating flange properly upon replacement. In deep water (200+ feet) human divers are probably
the best approach; however, at some point it may be worthwhile to investigate the use of remote-controlled
underwater vehicles (UWV) that could be configured as cleaning machines operated from a surface location.
For the horizontal intake tunnel, control measures for quagga mussels could involve either the use of antifouling
pipe lining (glass-fused epoxy, HDPE) or a chemical coating barrier and the ability to periodically add a chemical
or molluscicide that will inactivate or kill the veligers that have no protective shell or provide delivery of a
chronic molluscicide. There are a number of options that have been used or considered to control mussels. The
LPP project would use the most up-to-date, selective, and environmentally compatible treatment technology
available for the control of aquatic invasive species at the time of final design.
1.2.1.1.1 Chlorination. One chemical treatment that has proven very effective is chlorination. Chlorine is an
oxidizing biocide. It causes rapid mortality in veligers at concentrations as low as 0.5 milligrams per liter (mg/l).
Rapid killing of adults requires considerably higher doses. However, low dosages of chlorine cause adults to
simply close their shells and cease feeding or taking in fresh oxygen. The adults can survive in this condition for a
week to ten days in a closed condition. If chlorination is maintained for a longer period, mortality does occur.
Chlorine is the most popular chemical used to date for the control of “fouling bivalves and prevent settlement in
fresh water reservoirs, treatment works, power stations and water ways of raw water supply systems, estuarine
waterworks and seawater cooled power stations” (Morton et al. 1976; Rajagopal et al. 1997b). Even though it is a
popular treatment, it cannot be readily implemented for the LPP since chlorine products can be toxic to fish.
According to the U.S. Army Corps of Engineers Zebra Mussel Chemical Control Guide, “There has been concern
that the cumulative effects of extensive chlorine use for zebra mussel control in large rivers in North America
could be problematic due to toxicity to non-target organisms and formation of trihalomethanes.” In addition, the
use of chlorine is not feasible for the LPP Project because of its long contact time required to kill veligers and
adult quagga mussels. While the LPP operators may eventually decide to add chlorine on a temporary basis for
other biota control at the intake and pump station, chlorine will not be considered further for quagga mussel
control. Consequently, the use of chlorine for effective control of all life stages of mussel development would be
difficult to implement and is not be feasible at the LPP Project for maintenance purposes.
1.2.1.1.2 Ozone Treatment. Ozone is a powerful oxidation agent effective in eradicating quagga and zebra
mussels. Ozone dosages to produce quagga mussel mortality range from 0.2 mg/l to 0.5 mg/l. It leaves a low
residual and no downstream environmental impact. It also has a short half-life and it is soluble in water and unlike
chlorine, it does not accelerate corrosion. Large dosages and long contact times are required to eliminate quagga
and zebra mussels because of its short half-life. Known to be very expensive, the use of ozone alone would not be
feasible for the 144 cfs flow of the LPP Project.
1.2.1.1.3 Filtration. Mechanical filtration has proven to be a cost-effective, reliable and environmentally
friendly approach to the control of zebra mussels in the northeastern United States. Screen microfiltration can
offer 100 percent barrier of the aquatic life forms. Although it has a significant up-front cost, it requires
minimal annual maintenance. According to the “Mechanical” Filtration Option for Zebra Mussel Elimination article
(1997), filters have been implemented for mussel control in the State of Vermont State Fish Hatchery with
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positive results, as well as the Mud Creek Irrigation District in the state of Michigan with success. Several
fish hatcheries in the east have adopted a screening approach for mussel control.
Screening and filtration can effectively provide a physical barrier to the passage of organisms and avoid the
transfer of larvae and adult forms if designed correctly and operated carefully. Available filtration/screening
options should be relatively cost-effective because both the veligers and adults are relatively large in size,
compared with typical bacterial or viral water treatment organisms targeted in wastewater and water treatment
systems.
The microscreening/filtration and nanofiltration using membrane technology, developed primarily for the water
treatment industry and industrial treatment applications, would provide an absolute barrier against the passage of
the adult and larvae organisms; however, membrane treatment may not be required given the larger size of the
quagga at all live stages. The potential contamination risk and the very large volumes of water that would need to
be handled to screen/filter the entire LPP intake flow are discussed in more detail later in this plan document.
Coagulation and sand filtration or microscreens (various forms available) following intake water chemical
treatment would provide a feasible and reliable method of raw lake water treatment. Based upon research
conducted by SNWA, their monitoring has not indicated that veligers (or adults) have passed through the full
treatment (post filtration) system at the Alfred Merritt Smith Water Treatment Facility (AMSWTF) even though
they may have been present and viable in the post-ozonation flow. However, providing this level (domestic water
treatment) of treatment for the LPP Project water is not practical.
The use of self-cleaning pressurized screens would provide a feasible method of removing both the adults and
juvenile (larvae) forms of the organisms. These units rely on the removal of particles by screening water and the
rejection or entrapment of particles, through a porous media. Media can range from simple wire well screens (10
to 100 microns), to typical water treatment sand filters (20 to 50 microns). Mussel veligers are reported to be
completely rejected by filters in the 20 to 50 micron range (the smaller filter is more reliable). The use of rotating
drum, mechanical screen and disc filters in the 10 to 20 microns range would, based upon literature values, be
effective at preventing the passage of both veligers and motile (in the water column) adults, but would be
inefficient and difficult to install at the LPP water intake pump station since they would require additional booster
pumping.
Filtration and microfiltration have proven to be effective in previous projects, and it is considered further as a
viable alternative for quagga mussel control in the LPP Project.
1.2.1.1.4 Non-Chemical Control Molluscicide. Non-chemical molluscicide is a relatively new product that
purports to be environmentally compatible for control of Dreissena species at all life stages. There appears to be
one product on the market that has been submitted to the Environmental Protection Agency (EPA) for registration
(July 2011). This material, Zequanox, is a naturally occurring soil bacterium (Pseudomonas fluorescens) that
reportedly has a low toxicity threshold except for the target organisms.
Control of Dreissena species at all life stages in the Water Intake System would be accomplished through the use
of the most up-to-date, selective and environmentally compatible treatment available. In various parts of the
country, molluscicide approved by the U.S. Environmental Protection Agency (EPA) is used in closed systems.
The active ingredient in the molluscicide is the dead cells of a strain of the soil bacteria Pseudomonas fluorescens,
which Dreissena species filter out of dosed water and process as a food source. When Dreissena species digest
the strain of dead Pseudomonas fluorescens cells, the epithelial cells lining the mussels’ digestive system are
disrupted causing mussel mortality. The dry bulk molluscicide would be stored, mixed with water, and injected by
chemical metering pumps in the Water Intake Pump Station chemical room through pipes leading to dosing
equipment in the operating intake tunnels. The mixed molluscicide would be dosed into the tunnel intake water
immediately downstream from the fish screens at a concentration that would prevent settlement of juvenile and
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planktonic mussel life stages (veliger life stage) continuously throughout mussel spawning seasons. Site
assessment monitoring would be performed to determine when mussels are preparing to spawn and molluscicide
injection should begin. The molluscicide has been subjected to extensive toxicology studies demonstrating no
bacteria-induced mortality to non-target aquatic organisms, including fish, native freshwater unionids, ciliates,
daphnids, plants, algae, crustaceans, insects and birds. The fish screens in Lake Powell on each intake tunnel
would require regular physical cleaning to remove adult mussels and other biological growth from the screen
surfaces.
The Zequanox material is suspended in a water medium and introduced to a water source with a Dreissena
population. The material once disbursed in the water is consumed by quagga mussels as part of their planktonic
diet. Once injected, Zequanox is reported to deteriorate the mussel’s digestive lining, disrupting metabolism and
resulting in death of both veligers and adult mussels. Since it is a natural product and not perceived as a chemical,
the organisms continue to feed without closing their filter feeding valve – a typical reaction of adult quagga
mussels in response to chlorine and other oxidizing chemicals. This product is considered further as a quagga
mussel control option for the LPP Project because of its acceptance by EPA, its biodegradability, and low nontarget organism toxicity.
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Chapter 2
Description of Proposed Treatment Approach for
Quagga Mussel Control
2.1 Introduction
The control strategy for quagga mussel infestation management involves several barriers that include facilities
operational and biota transfer control of these organisms.

2.1.1 Anti-foulant Coating and Materials for Intake Screens and Trash Racks and
Cleaning
One approach to quagga mussel control is to prevent their introduction into the intake system. While it is
important to maintain a low intake velocity (<0.4 fps) to prevent small fish and other useful biota (as well as
suspended inorganic solids) from being taken into the intake system, the effective prevention of mobile life stages
of the mussel (egg, larva, veligers) from being drawn into the system is very impractical. The deeper into the
colder water column of the lake that the intake extracts water, the less likely (but not completely) is the presence
of quagga mussels. The mussels do better in the warmer photic ozone where algae and plankton are more
available. However, depth alone does not absolutely restrict this species.
Regardless of the location (depth) of the screened tunnel intakes, the surface of the diversion screens will need to
be mechanically cleaned by manual means. Antifouling coatings should be used to minimize the buildup of
biological encrustation to reduce the necessity for frequent manual cleaning.
In many marine applications, copper or copper/bronze material or a copper-based coating has been used to
prevent mussel/barnacle growth on aquatic structures. These coatings leach copper to the surface and allow for
easier release of the base build-up (dead animals hold fast structure of the mussel). There are also silicone-based
coatings that decrease the strength of the animal’s hold-fast attachment so removal is enhanced. These coatings
are not permanent and need to be periodically reapplied, which would be difficult in the LPP Project application.
In seawater, to prevent or reduce biofouling, use of copper nickel (90:10) materials are common. It both protects
the metal from seawater chloride corrosion and reduces the attachment of biota because of the copper oxide film
that forms.
The need for periodic manual cleaning of the intake screen structure is almost guaranteed. This will require deep
water divers and the activity has both safety and cost implications. The scheduled need for cleaning may be a
function of the intake location and use related to the ability to use the deeper water intakes may reduce the
periodic need for cleaning and associated concerns and cost. Any intakes not in use should be closed off (valved)
to avoid oxygenated water entering the tunnels. Under low oxygen conditions Dreissena species are reported to
survive up to two weeks. While oxygen deprivation is not a practical control measure, it would assist in
preventing mussel accumulation at the intakes, but it cannot be considered as a method of chronic mussel control.

2.1.2 Chemical Addition to Control Quagga Mussels
As introduced in Section 1.2, chemical additives for Dreissena species control include both oxidizing and nonoxidizing chemicals. Oxidizing chemicals such as chlorine, chloramine, ozone, and hydrogen peroxide have been
discussed and dismissed because through introduction of chemicals at the intake, only larvae forms and veligers
would be affected (adults would simply close their shell and be drawn through the system) and effectively
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eliminate any necessary contact time required to kill the adults. There is a concern regarding the safe use of large
volumes of chlorine solution (0.5 mg/L dose for 120 minutes is recommended for 100 percent larvae kill in
flowing water), and the unknown formation potential of trihalomethanes (THM) disinfection byproducts that
impact water quality for consumption. It may be prudent to have the ability to add chlorine solution on an
occasional basis at the intake tunnels to address other problems (algae or slime accumulations), however, the use
of chlorine or other more exotic oxidizing disinfectants is not considered further for primary mussel control.
Non-oxidizing chemicals used for disinfection have been developed for a variety of applications. Specific
chemicals for mussel control (molluscicides) are not common. The products approved for drinking water and/or
discharge to “waters of the United States” for mussel control are limited. Several that have been reported that are
specifically for dreissenid mussels including the following.

2.1.2.1 Veligon (Calgon Corporation)
Veligon is a USEPA-approved chemical for drinking water. It is a proprietary chemical compound of dimethyl
diallyl ammonium chloride which is both a flocculant that help settle out veligers, and a toxicant. Literature
suggests that the effect on veligers and larva forms is toxic and may prevent a firm surface attachment in adults.
The material is toxic to fish and aquatic species and is not recommended for discharges into the environment.

2.1.2.2 Mexel 432® (RTK Technologies, Inc.)
One alternative to control biogrowth is to reduce the attachment potential or organisms. Protective materials on
pipe outer and inner surfaces are available, which reduces biological growth. One such product on the market is
Mexel 432®, manufactured by Mexel Industries in France. This product is considered a combination biodispersant/biocide. Mexel 432® is a non-oxidizing stable emulsion, made from alkyl amines. The product acts as
a coating on intake pipelines and other structures, and prevents biogrowth, mussels, scales and other debris from
fouling the surfaces. The coating is very thin, at only 1 to 2 molecules in thickness. The product typically is dosed
for ½-hour on a daily basis at 4 to 5 mg/L. In addition to preventing biogrowth, the manufacturer also claims
prevention of scaling, corrosion and sedimentation in hydraulic systems.
In addition to being a bio-dispersant, Mexel 432® is considered a biocide. The product is registered with the US
EPA as a biocide, with the active ingredient being 1-(Alkyl* amino)-3-aminopropane (*as in fatty acids in
coconut oil). In order to obtain EPA registration to be sold or distributed in the United States, the product must
undergo scientific studies showing it can be used without posing unreasonable risks to people or the environment.
Project literature claims Mexel 432® is non-toxic to mammals and biodegradable. While the acceptability of this
type of product will need to be determined by additional evaluation, the advantage is that it can be applied in situ
and screens and pipes would not have to be taken out of service.
The product reduces the ability for mussels to adhere to surfaces and is reported to kill zebra mussels in-place by
retarding byssal thread (attachment organ) formation and damaging the animal’s gill surface.
Other variations of these types of chemical product are available on the market to control mussels, but
information on their actual effectiveness in limited. The problem with both of the products is according to the
available literature – they are not directly effective on adult mussels, they require some contact time in flowing
water (i.e., LC 50 in days of exposure for adults), they are difficult to use in open systems such as LPP, and there
are concerns regarding unrestricted environmental discharges. For the most part, these products were originally
formulated for other uses, but were adapted for use in mussel control and have limited efficiency as reported in
the literature.
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2.1.2.3 Molluscicides
An alternative product is a proprietary bacteria–based specific molluscicide with the trade name Zequanox. This
product is a patented strain of the soil bacteria Pseudomonas fluorescens. The product is commercially available
and when introduced in the water in a solution, the mussels ingest the bacteria (living or dead) as a filter feeder.
The toxins within the cells of the bacteria impact and damage the digestive system of the mussel causing
mortality. The material is generally non-hazardous to humans and equipment and reportedly will not harm other
aquatic organisms. Since theses molluscicides can be introduced into the intake and be carried through with the
influent water, it can continue to be effective throughout the passage of water through the intake and initial
pumping system. The material is registered with the EPA as a biopesticide with mussel mortality estimated at 70
to 100 percent on testing. Appendix A provides information provided by the manufacturer of the product
(Marrone Bio Innovations) that details the use of the material at several locations and toxicity testing results.
The research on use of Pseudomonas fluorescence was developed by D. Molloy (1990) and later commercialized.
This research funded by the power industry with an emphasis on zebra mussels, and their impact on cooling water
systems for electrical power generators indicated the following:
1. That mussels will consume the bacterial toxin as part of their natural feeding without a toxic response
(closure)
2. The bacteria are readily ingested
3. All sizes of feeding Dreissena mussels can be killed by the bacteria
4. Both zebra and quagga mussels are killed
5. Efficacy is not impaired by a range of water quality that will support mussel viability
6. High efficacy is activated at warmer water temperatures with lower suspended solids
7. The bacteria tends to be mussel specific and will not impact fish, plankton and other aquatic species if used
as directed
8. High mortality rates have been observed for mussels (70 to 100 percent as reported)
The application of the Zequanox would be introduced at the intake to each horizontal tunnel as a dispersed
infusion of suspended Zequanox. Each intake would have a separate slurry (suspended Zequanox) injection
system introduced immediately behind the intake screen. The dose will need to be developed through additional
evaluation with the manufacturer, but enough of the suspended material would be required to allow effective
contact (feeding) with mussels present in the intake water. It is expected that this will require some on-site pilotscale testing, but initially the system would be initially overdosed and monitored to determine effectiveness. Once
it can be determined how well the bacterial material carries through the intake pump, it may be possible to modify
the dose to better balance the treatment requirements. Since the individual intake tunnels (two at each depth)
would be valved off when not in use, only the active intake tunnels can be fed the Zequanox slurry solution.
The application and effectiveness of a molluscicide is dependent on both the efficacy of the product in
inactivating the mussel and the ability to efficiently introduce the product into the influent water. The Zequanox
product is a biological product that is supplied in a free dried form. According to the manufacturer, the organism
can be effective in either a live or dead form. Since this type of bacteria (pseudomonas) is a common soil
organism, the feed mussel readily injects (consumes) the material as part of the planktonic feed regimen. It will,
or should, not trigger a toxic response, which an oxidant chemical will do, causing the mussel to stop active
feeding and water ingestion. The material acts as a non-detectable poison to the mussel by causing the
deterioration of the digestive tract lining and interfering with metabolic growth.
In discussions with the manufacturer of the product, there have been several application pilot tests of Zequanox in
the Colorado River system both at Hoover Dam and the Lake Mead Fish Hatchery. The tests have been reported
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as having successful results. Marrone Bio Innovations (manufacturer) has also tested the product at Davis Dam in
the lower section of the Colorado River with reported success (see Appendix A). However, more detailed
information regarding these evaluations have not been made available.
According to the manufacturer, they recommend two methods of application for Zequanox. The material can be
applied once annually during seasonal operations. For the LPP Project, the recommendation would be to apply the
molluscicide every two weeks during periods when the water temperature is warm enough to promote spawning
activity (55º to 61ºF). The objective, based upon the manufacturers testing, is to inactivate/kill the mussel before it
reaches the 4mm stage of its growth. Below 4mm in size, the mussel attachment thread organelle and its
cementitious properties are not very durable and the dead mussel will not remain attached in place. It will fall off
and be carried in the flow.
The proposed preliminary dose rate provided by the manufacturer is 10 mg/L or active material for a period of 10
minutes (every two weeks). Approximately 50 percent of the supplied dried powder is active. Based upon the
design flow of 144 cfs, the biweekly application would be negotiated and the manufacturer would not venture a
supplied cost without a formal request; however, they did indicate that sufficient manufacturing capability was
available to satisfy the required demand.
Application of a Zequanox slurry could be accomplished using a pump supply to a dispersion injection appliance
at the influent end of each intake tunnel (Figure 2-1). This would provide distribution and mixing as required to
distribute the material in the flow. Since spawning is limited in colder water (<55ºF), it would be possible to
schedule the application of the molluscicide to correspond to the warmer periods of the season at the intake tunnel
being used. It may be possible to use the temperature gradient in the lake and valve off the intake tunnels not
being used to promote oxygen-deficient conditions that would aid in mussel control, since it is known that
mussels exposed to low dissolved oxygen will survive for as long as 20 days at lower temperatures (<5ºC). This
environmental measure combined with the use of the molluscicide would help to create conditions that would
discourage growth and settlement of adult mussels. A targeted treatment approach for the use of non-oxidizing
chemicals would be effective and help to reduce long-term operating costs.
It may be prudent to consider a second application point for Zequanox as a prophylactic use in the pipeline
conveyance system, although a secondary barrier to mussel biota transfer is proposed using a post-pumping
microscreen. Passage of viable mussels into the conveyance system should be anticipated as a potential risk, and
monitoring for veligers and adults will be incorporated and the proposed microscreening (Section 2.1.3) should be
capable of removing eggs and prelarval forms (non-feeders). Addition of the Zequanox post-screening may
provide a reasonable measure for addressing this risk. This can be accomplished on a seasonal basis when warmer
water would present most spawning opportunities. Zequanox is reported to be effective on all feeding life stages
and is not considered to be an environmental hazard, and its use in the water conveyance system would be
warranted.
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2.1.3 Physical Methods of Controlling Quagga Mussels
Having more than a single method of control for any water-borne agent is typically desirable in water treatment.
Filtration an effective process that can provide a level of security to prevent the spread of dreissenid mussels
downstream of the LPP’s initial pump station. This assumes that the filtration is absolute in removing all juvenile
and adult organisms. It is critical to enhance the success of the project’s mussel control because filtration can be
considered absolute as providing multiple barriers to remove or inactivate the mussel at all life stages.
Filtration or fine screening should be capable of removing all dreissenids at any life stage. This will be dependent
on the type of equipment and the operation of the equipment. Quagga mussels’ free-floating eggs are in the 15 to
25 micron size, while the veligers are in the 20 to 50 micron size (MWH 2012).
Most media filters are capable of reliably removing particles in the 20-25 micron range without chemical
flocculation. Membrane microfiltration is capable of removal in the submicron range. The problem with media
(even most pressure media filters) and membrane microfiltration is the loss of necessary motive pressure
(pumping head) requiring booster pumping after filtration to satisfy high head conditions of the LPP water
conveyance system.
One option is to use fine screen self-cleaning pressure filters that can be operated at a high enough pressure (16
bar) to allow a single lift from the intake pump station to the next booster pump (280± feet). These types of filter
units (several commercial manufacturers) are designed to process large volumes of water and are programmable
(automatic screen cleaning) to maintain a relatively low operating headloss. The filter operates fully automatic
and during the self-cleaning process, treating water continuously to maintain production flow downstream. The
unit requires little operational involvement and can be programmed to reduce the cleaning wastewater to a
minimum. With moderate total suspended solids (TSS) water such as Lake Powell, the waste backwash water
should be plus or minus of one percent of the processed water flow.
The units would be installed on each high lift pump and the filtered water discharge connected to a common
header that would connect to the Lake Powell conveyance pipeline (72”).
Backwash water could be discharged to an infiltration/evaporation pond since there could be minimal constituents
in the wash water that would affect groundwater quality. The wash water should only contain solids (including
quagga mussel components) taken from the lake at the intake. Disposal options will need to be further evaluated
to best satisfy concerns; however, the volume would not be expected be significant. It is assumed that the
filter/screening facilities will be provided at the LPP Project Water Intake Pump Station to provide a second
barrier to prevent the transmission of quagga mussels in the pipeline and receiving water.

2.1.4 Self-Cleaning Microscreens
The LPP Project’s primary pump station facility will need to provide a positive barrier to downstream spread of
quagga mussels to southwest Utah communities. Resources such as Sand Hollow Reservoir, Quail Creek
Reservoir and other facilities would be at risk if mussels were transported by the conveyance system to the
distribution center. The installation of a physical barrier to any adult and veligers is essential. Even if the initial
use of molluscicides at the intake is 90 percent plus effective in killing mussels and a secondary application is
used in conveyance systems, a contamination risk remains. The use of a fine screen can be effective in eliminating
all larvae dreissenids, including egg clusters if the design pore size of the screen is small enough. A screen with
an absolute pore size of <25 microns will be satisfactory to remove any eggs or surviving larvae stage organisms
that reach the initial pump station. It would be critical to use a screening system that would work in conjunction
with the intake pumps to avoid having to use a booster pump.
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For this application, a self-cleaning, low head-loss screen with a working pressure in excess of the 250 feet initial
lift to the BPS-1, the next lift booster pump station, would be required. The self-cleaning Omega Series Filter by
Amiad would be an example of a commercially available unit (Appendix B). An Amiad unit dedicated to each
pump would provide continuous service. The filters are self-cleaning while maintaining the design flow and head.
Head-loss through the filter is maintained by monitoring the differential pressure and starting the cleaning process
once a predetermined pressure loss is reached. The filter screens are automatically cleaned in place over a 30 to 60
second period and the filter screen continues to produce near the desired flow during the cleaning process.
Cleaning wastewater can be infiltrated or ponded for evaporation. Flush cycle requires 1,500 to 2,000 gallons (1-2
percent of the influent flow typically) and the frequency is dependent of influent total filterable solids
concentration in the source water. The Amiad filters are designed to remove the design particle size and process
large volumes of water efficiently. The filter uses proprietary stainless steel mesh (layers) screen. These type of
screens have been used to protect against mussel infestations at fish hatcheries, power plants, agricultural
diversions and other industrial and municipal applications. Power demand is minimal (5 amp per unit) and is only
required when the motors that operate the cleaning mechanism are engaged. The motive flow for the cleaning
mechanism is provided by the influent pumping pressure (35+ psi minimum). Applications of this type of screen
filter indicate that a 95+ to100 percent removal of mussel eggs and larvae can be achieved (2009 EMBU).
Figure 2-2 provides a profile view of a filter of the size required for each of the intake pump stations primary lift
pumps.
Discussion with Amiad Filtration Systems regarding this type of screen filter resulted in the following
recommendation:
Each of the intake pumps would be provided with an independent Amiad screen/filter that would process the
pumped water prior to discharge into the common pump header supplying the initial segment of the water
conveyance system. As presented in Appendix B, each of the filters would be a separate unit with a 20 to 25
micron screen. A common programmable control panel (PLC) would be used to monitor and operate the
complete system (five duty pumps and one standby pump as proposed). The Amiad Omega E units
recommended are pressure rated for the LPP water intake pump station service and is constructed of fully
coated and lined steel. The clearing water and solids would be directed to a containment site that will need to
be defined for infiltration, evaporation or reuse (recovered).
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The Filtering Process
Raw water enters from the filter inlet (1) and passes through the screen (2) Clean water flows through the filter
outlet (3) The gradual dirt buildup on the inner screen surface causes a filter cake to develop, with a
corresponding increase in the pressure differential across the screen. A pressure differential switch (4) senses the
pressure differential and when it reaches a pre-set value, the cleaning process begins.
The Self-Cleaning Process
Cleaning of the filter is carried out by the suction scanner (5) which spirals across the screen, the open exhaust
valves creates a high velocity suction stream at the nozzle tip which "vacuums" the filter cake from the screen.
During the self-cleaning process, which takes approximately 30 seconds, filtered water continues to flow
downstream.
Figure 2-2
Screen / Filter (source Amiad)
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Chapter 3
Quagga Mussel Monitoring
3.1 Introduction
The inevitability of quagga mussels being a chronic problem for the operation of the LPP Project is generally
accepted. The infestation of the mussel in and around the proposed water supply intake is well documented. The
ability to mitigate the occurrence of the mussel in the intake and conveyance system was discussed in Chapter 2;
however, regardless of what means and methods are used to prevent the mussels from prorogating in the LPP
Project system, careful monitoring for the mussels is necessary and can have several advantages to help maintain
effective operation. A suitable monitoring plan can inform the operator if mussel accumulation in the horizontal
tunnel and collection gallery is occurring, it will provide notification that remedial action may be required to
prevent further infestation, and it would provide early warning that quagga mussels may have been introduced
into the post-pump station pipeline and that action would be required to prevent contamination into mussel-free
remote receiving water bodies in the system.
The recommended method of active control utilizes both a biochemical molluscicide and physical removal of
organisms. The two barrier approach provides a feasible method of control with a reasonable safety factor. It is
assumed that the pipeline and related appurtenances will have pigging (mechanical cleaning) capability; however,
the system from the intake to the pump station discharge will be difficult to clean. The proposed molluscicide will
need to be applied as liberally as necessary to reduce the accumulation of mussels. Molluscicide dosing in concert
with fine screens should be effective in reducing the potential for mussel transfer within the LPP Project.
Based upon the type and size of the mussel organism, monitoring will need to be accomplished using a
concentrated sampler that will collect and fine screen (<10μ) a large volume of water. An aliquot of
representative samples would be passed through a sample screen (similar to a plankton net) and a microscopic
examination will be necessary for identification and enumeration. Given the available detritus in the Lake Powell
pool, automated monitoring would not be practical using available instrumentation (particle number and size
analysis instruments).
A separate multi-level sampling port (pipe) installed in the vertical common gallery off the horizontal tunnels is
recommended to extract water above the three locations by pumping the bottom, midway (150 to 200 feet) and a
top of the water column (50 feet) location. The system would be used to pump a sample (±5 gpm) to a capture
screen and sample bottle. The screened sample water would be returned to the gallery and the operator would
need to determine the necessary frequency for microscopic analysis. That frequency would very likely change
with the seasonal total solids (including quagga mussels) content of the water (more frequent in summer and less
frequent in winter), and will need to be empirically determined once in operation.
A second similar sampling regime will be established on the pump screen discharge water and for the periodic
screen filter backwash water. A sample concentration screen system will be used to filter a given aliquot of water
into a sample collection container (to concentrate any organisms – plankton net style) and periodically the sample
will need to be microscopically evaluated to detect the presence of adults or veligers.
If quagga mussels are detected in the gallery, it may be prudent to provide a molluscicide preventative dose in the
gallery. If mussels or veligers are found in the post pump filter screened water, a molluscicide application to the
pipeline water may need to be considered. Introduction of the molluscicide would be provided at the upstream
booster pump station location. Additional screening filters at the upstream booster pump station can be considered
during design.

Lake Powell Pipeline
3-1
Aquatic Invasive Species Control and Monitoring Plan

4/30/2016
Utah Board of Water Resources

Collected concentrated samples are recommended to be evaluated frequently when the project is initiated. Use of
a counting cell slide on a stage microscope (low magnification) should allow for sample identification and
enumeration since the individual quagga mussel or veliger is relatively large (messo plankton).
A “response level” of identified organisms would be established because it may be impossible to prevent any
occurrence in the LPP water intake supply. The response to conditions that exceed the “response level” would
include application of molluscicide, replacing the screen porosity (screen openings) in the post-pump
screen/filters with a smaller size (25μ to 10μ), or possibly shutting off the system temporarily to prevent the
downstream contamination of the water source. This would allow for the use of non-chemical or chemical agents
to temporarily control a section of the pipeline.
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Chapter 4
Aquatic Invasive Species Control and Monitoring Plan Summary
4.1 Summary
The problems associated with quagga mussel infestation in the lower Colorado River are generally recognized as
a concern for water supply systems. The existing water supplies for the southern Nevada area including local
municipalities, the Lake Mead Fish Hatchery, and major water diversions in California and Arizona have all been
impacted by the presence of the quagga mussel on the operation of intakes, pipelines and conveyance systems,
and mechanical equipment.
The LPP Project will likewise be affected unless prescriptive action to control the mussel species is included as a
component of the design and operation of the intake and conveyance facilities. It is critical that all efforts be made
to prevent bio-transfer of this species to unaffected resources since the quagga mussel is endemic in the lower
Colorado River drainage. Both the states of Utah and Nevada have defined mussel control plans in effect that are
intended to prevent the use of recreational boats and other aquatic vehicles to transfer invasive aquatic species
from affected drainages to water bodies free of mussels. The LPP Project operators will need to be very cognizant
of the responsibility to avoid biota transfer of aquatic invasive species.
Several methods and means are discussed herein to control, mitigate and monitor quagga mussels. Operation and
maintenance of the LPP water intake and pipeline initial pump station is identified as the point of primary control
for mussel management in the LPP Project. Two recommended primary treatment/control methods are the use of
a mussel-specific molluscicide and the fine screen filtering of Lake Powell water prior to discharge into the water
conveyance system. The implementation of a scheduled and continuous water sampling and monitoring procedure
would be required to understand the timing and need for acute molluscicide application. However, the final fine
screening of the primary booster pump station (BPS-1) water would provide a second physical removal method
that should be effective in preventing biota transfer.
The combination of the molluscicide dosing and the fine screening/filtration should in concert help maintain the
operation of the intake pump station and related facilities, as well as being effective in preventing quagga mussel
contamination in other facilities and water bodies associated with the LPP Project.
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APPENDIX A
DRAFT AQUATIC INVASIVE SPECIES CONTROL AND MONITORING PLAN
– 2016

Zequanox Invasive Mussel Control Information

Lake Powell Pipeline Project
FERC Project No. 12966-001
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APPENDIX B
DRAFT AQUATIC INVASIVE SPECIES CONTROL AND MONITORING PLAN
- 2016

AMIAD Microfiltration Information
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FERC Project No. 12966-001
BLM Serial Numbers:
AZA-34941
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NEW
Automatic self-cleaning filter provides
higher efficiency and smaller footprint,
combining Amiad’s superior Suction Scanning
mechanism with a multi-screen design.

Omega Series

flow rates

filtration degrees

inlet/outlet diameter

minimum operating
pressure

up to 5,000 m3/h
(22,000 gpm)

10 - 500 micron

200 - 800mm
(8”- 32”)

2 bar (30 psi)

features:
• Based on Amiad’s proven suction scanning
screen filtration technology

• Exceptionally high filtration area & flowrates per unit

• Highly efficient self-cleaning mechanism;
fine filtration performances, down to 10 micron

• Applications: Membrane Protection,
Municipal Water, Industrial Water,
Oil&Gas and Irrigation

• Small footprint
* Patent pending

• ASME / ATEX / IECEX - available on request

How the Omega Filter Works
General
The Amiad Omega Series are automatic filters, with multiple screens operated by a common electric driven screen
cleaning mechanism. The “Omega” filter flow rate range is up to 5,000 m³/h (22,000 gpm) and from 10-500 micron
filtration degree. Inlet/Outlet flanged connections are available in the range of 200-800 mm (8”-32”).

The Filtration Process
Raw water enters from the filter inlet and passes through the multi-screens. Filtered water flows through the filter
outlet. The gradual dirt buildup on the inner multi-screen’s surface causes a filter cake to develop, with a corresponding
increase in the pressure differential across the multi-screens. A pressure differential switch senses the pressure differential
and when it reaches a pre-set value, the self-cleaning process begins.

The Self-Cleaning Process
Cleaning of the filter is carried out by multiple suction scanners with an option for SLN (Spring Loaded Nozzles) which
simultaneously scan the multi-screens by a common electric motor driven gear mechanism. The DP switch signals to
open the exhaust valves creating a high velocity suction stream at the nozzle scanner tips which “vacuums” the filter
cake from the multi screens.
During the self-cleaning process, which takes approximately 25 seconds, filtered water continues to flow downstream.

The Control System
The Omega’s operation and cleaning cycle is controlled and monitored by a Programmable Logic Control (PLC).
The PLC allows maximum flexibility in control options and is provided with a wide range of control options from
an independent stand alone controller to a fully integrated one with the customer’s central control system. During the
self-cleaning cycle the PLC controls a solenoid that operates the exhaust valves by means of a hydraulic command or
compressed air.

How the Omega Filter Works
The self-cleaning cycle begins under any one of the following conditions:
1. Receiving a signal from the Pressure Differential Switch
2. Time interval parameter set at the control board
3. Manual Start
The control board also provides:
• Optional continuous flush mode
• Flush cycles counter
• Alarm output – may be used to open a bypass, shut-off a pump, etc.

Omega Models:
Amiad’s Omega product line consists of the following models:
• Omega I Standard 13,500 cm2 (2,100 in2) & Enlarged (E) 18,000 cm2 (2,800 in2)
• Omega II Standard 27,000 cm2 (4,185 in2) & Enlarged (E) 36,000 cm2 (5,600 in2)
• Omega III Standard 54,000 cm2 (8,400 in2) & Enlarged (E) 72,000 cm2 (11,200 in2)
• Omega IV Standard 81,000 cm2 (12,600 in2) & Enlarged (E) 108,000 cm2 (16,700 in2)

Omega I / Omega II
Technical Specifications (flow data at 100 micron, average water quality)
Filter Type

Omega I

Omega I E

Omega II

Omega II E

880 m³/h (3,875 gpm)

1350 m³/h (5,944 gpm)

1750 m³/h (7,705 gpm)

General Data*
Maximum ﬂow rate

675 m³/h (2,972 gpm)

200 - 300 mm (8”-12”)
Flange standards as per request

Inlet/Outlet diameter

250 - 500 mm (10”-20”)
Flange standards as per request

Minimum
working pressure**

2 bar (30 psi)
10 bar (150 psi)
16 bar (230 psi)
upon request

Maximum
working pressure
Filtation area
Weight [empty]

13,500 cm2
(2,100 in2)

18,000 cm2
(2,800 in2)

27,000 cm2
(4,185 in2)

36,000 cm2
(5,600 in2)

958 kg (2,110 lb)

1,015 kg (2,240 lb)

1,380 kg (3,040 lb)

1,540 kg (3,395 lb)

* Subject to ﬁltration degree & water quality.
** For special low pressure conditions & ﬁne ﬁltration with SLN, Please consult Amiad.
Flushing Data
Exhaust valve

3”

3”

4”

6”

Flushing cycle time

25 sec

25 sec

25 sec

25 sec

Reject water volume
per ﬂush cycle

280 liter (74 galIon)

350 liter (92.5 galIon)

480 liter (127 galIon)

560 liter (148 galIon)

Minimum ﬂow for ﬂushing

40 m³/h (176 gpm)

50 m³/h (220 gpm)

70 m³/h (308 gpm)

80 m³/h (352 gpm)

Control and Electricity **
Electric motor

0.55 kW (1Hp)

Rated operation voltage

3 phase, 220/380/440 VAC 50/60 Hz

Current consumption

2.1 Amp

Control voltage

24 VAC or DC

** Control board is available upon request.
Construction Materials ***
Filter housing

Carbon steel, epoxy coating inside & outside

Filter lid

Carbon steel, epoxy coating inside & outside

Screen

Weavewire 316L screens or molded reinforced PP with 316L screen

Cleaning mechanism

Stainless steel 316L

Exhaust valve

Epoxy-coated cast iron, natural rubber or EPDM

Seals

Synthetic rubber, NBR

Control

Stainless steel, nylon

*** Other construction materials & coatings for corrosive use, are available upon request.
Standard Filtration Degrees
316L Stainless Steel Weavewire or Molded Screen
micron

500

300

200

130

100

80

50

40

25

10

mm

0.5

0.3

0.2

0.13

0.1

0.08

0.05

0.04

0.02

0.01

Omega III / Omega IV
Technical Specifications (flow data at 100 micron, average water quality)
Filter Type

Omega III

Omega III E

Omega IV

Omega IV E

3500 m³/h (15,410 gpm)

4050 m³/h (17,830 gpm)

5250 m³/h (23,120 gpm)

General Data*
2700 m³/h (11,890 gpm)

Maximum ﬂow rate

350 - 600 mm (14”-24”)
Flange standards as per request

Inlet/Outlet diameter

450 - 800 mm (18”- 32”)
Flange standards as per request

Minimum
working pressure**

2 bar (30 psi)
10 bar (150 psi)
16 bar (230 psi)
upon request

Maximum
working pressure
Filtation area
Weight [empty]

54,000 cm2
(8,400 in2)

72,000 cm2
(11,200 in2)

81,000 cm2
(12,600 in2)

108,000 cm2
(16,700 in2)

3,780 kg (8,333 lb)

4,000 kg (8,818 lb)

5,600 kg (12,350 lb)

5,900 kg (13,010 lb)

* Subject to ﬁltration degree & water quality.
** For special low pressure conditions & ﬁne ﬁltration with SLN, Please consult Amiad.
Flushing Data
Exhaust valve
Flushing cycle time

2x4”

2x6”

3x4”

3x6”

2x25 sec

2x25 sec

3x25 sec

3x25 sec

Reject water volume
per ﬂush cycle

2x480 liter (2x127 galIon) 2x560 liter (2x148 galIon)

3x480 liter (3x127 galIon) 3x560 liter (3x148 galIon)

Minimum ﬂow for ﬂushing

2x70 m³/h (2x308 gpm) 2x80 m³/h (2x352 gpm)

3x70 m³/h (3x308 gpm) 3x80 m³/h (3x352 gpm)

Control and Electricity **

Omega III + Omega III E

Omega IV + Omega IV E

4 x 0.55 kW motors per ﬁlter

6 x 0.55 kW motors per ﬁlter

Electric motor
Rated operation voltage

3 phase, 220/380/440 VAC 50/60 Hz

Current consumption

2.1 Amp

Control voltage

24 VAC or DC

** Control board is available upon request.
Construction Materials ***
Filter housing

Carbon steel, epoxy coating inside & outside

Filter lid

Carbon steel, epoxy coating inside & outside

Screen

Weavewire 316L screens or molded reinforced PP with 316L screen

Cleaning mechanism

Stainless steel 316L

Exhaust valve

Epoxy-coated cast iron, natural rubber or EPDM

Seals

Synthetic rubber, NBR

Control

Stainless steel, nylon

*** Other construction materials & coatings for corrosive use, are available upon request.
Standard Filtration Degrees
316L Stainless Steel Weavewire or Molded Screen
micron

500

300

200

130

100

80

50

40

25

10

mm

0.5

0.3

0.2

0.13

0.1

0.08

0.05

0.04

0.02

0.01

Omega I

354 (13.9")

2105 (83") *2650 (104")

1057 (41.6")

Standard Models

3" Flushing Valve
1027 (40.4")

360 (14")

1120 (44”)

2163 (85") *2700 (106")

Omega II

4" Flushing Valve
1263 (50")

2 x 4" Flushing Valve

770 (30.3")

2821 (111") * 3400 (134")

1700 (67")

Omega III

1650 (65”)

870 (34.2")

3031 (119") *3600 (142")

1950 (76.7")

Omega IV
V

3 x 4" Flushing Valve
2100 (82.7")

Dim: mm (inch)
*Approx. length required for maintenance.

Pressure Loss Graphs

Enlarged Models

in clean water
psi/bar

1.0
10
0.5

2405 (94.7") *3000 (118")

5
0.2
2
0.1
1
0.05

1057 (42”)

0.5
0.02
0.2

354 (13.9")

0.01
3
m /hr 100

200

500

1,000

2,000

10,000

5,000

gpm

500

1,000

3" Flushing Valve
1027 (40.4")

5,000

8”

10,000

10”

20,000

50,000

12”

psi/bar

1.0
10
0.5

2743 (108") *3630 (143")

5
0.2
2
0.1
1
0.05

1400 (55")

0.5
0.02

540 (21.3")

0.2
0.01
3
m /hr 100

200

500

1,000

2,000

10,000

5,000

gpm

500

4" Flushing Valve
1263 (50")

10”

1,000

12”

5,000

14”

10,000

16”

20,000

50,000

18”

20”

psi/bar

1.0
10
0.5

0.2
2
0.1
1
0.05
0.5

1700 (67")

0.02

2 x 4" Flushing Valve

0.2

770 (30.3")

3121 (123") *4040 (159")
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3 x 6" Flushing Valve
2100 (82.7")
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3
m /hr 100
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PREFACE
One of the major responsibilities of the Utah Division of Water Resources is comprehensive water planning.
Over the past decade and a half, the division has prepared a series of documents under the title "Utah State
Water Plan," including a statewide water plan and an individual water plan for each of the state’s eleven
major hydrologic river basins prepared through inter-agency and public outreach.
This document is the latest in the "Utah State Water Plan" series and is intended to focus increased attention
on the opportunities for water reuse in Utah. In many states throughout the nation, water reuse has proved to
be an effective and safe means to help satisfy growing water demands. Many water suppliers in Utah
recognize these successes and have taken steps to investigate and implement feasible projects. In addition to
summarizing key advancements in the area of water reuse throughout the U.S., this document chronicles the
existing and proposed projects in Utah. It also discusses the water quality and water rights requirements for
such projects, and addresses other important issues such as human health, environmental impacts, economics
and project funding. This document should be a valuable resource for Utah water and wastewater managers
as well as other parties interested in water reuse. The Division of Water Resources also hopes this document
will assist the Legislative Task Force Studying Water Issues as it addresses important water reuse issues.
In addition to the printed form of this document, the Utah Division of Water Resources has made a “pdf”
version available on the Internet. This can be accessed through the division’s home page at:
www.water.utah.gov.
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Executive Summary
EXECUTIVE SUMMARY
Utah’s water is one of its most valuable resources.
The water delivered to homes, businesses and other
enterprises is as essential to the health and productivity of Utah’s citizens as the air they breathe.
However, once this water has met its initial purposes, it is discarded down the drain, where most
users hope to never see or hear of it again. Not a
very glamorous fate for such a precious commodity.
Yet in recent years, discarded wastewater has taken
on renewed value. No longer is it merely seen as a
menace to be disposed of, but as a valuable resource
that will help satisfy future water demands in Utah’s
semi-arid climate. With this increased value has
come a growing need for information on water reuse
technology and its potential applications.

CHAPTER 1
INTRODUCTION TO WATER REUSE
Preparing for future water needs is not an easy task.
Because Utah’s population continues to grow and
many of the state’s water resources are fully developed, water suppliers and planners are investigating
all potential sources of water. Although the beneficial use of treated wastewater, referred to as water
reuse, has occurred for many years in various parts
of the country, it is relatively new to Utah. This
document is a resource to facilitate in the exploration
of the potential for water reuse to meet future water
demands in Utah.
There is some disagreement among professionals
throughout the water supply and wastewater treatment industries as to the correct terms to use in reference to water reuse. For the purposes of this
document, the Utah Division of Water Resources
defines water reuse and water recycling as follows:

Water Reuse in Utah helps
satisfy the need for more
detailed information about
water reuse and its potential in Utah. It highlights
the successful implementation of various reuse
applications
throughout
Utah as well as the United
States and focuses on the
important role water reuse
Until recently, most of socican play in Utah’s future.
ety has thought little of the
fate of its drinking water
This document quantifies
past the drain or sewer line
the volume of treated efleaving the residence.
fluent that is currently
produced as well as the
volume that will be available in the future, and
roughly estimates how much of this effluent could
ultimately be reused. It discusses Utah’s current
water quality and water rights requirements for water reuse projects and other important issues such as
human health, environmental impacts, economics
and project funding. This document will be a useful
guide and reference for local and state decisionmakers, water providers, wastewater treatment plant
operators, and government agencies interested in
water reuse. It will also help those in the general
public who wish to make greater contributions to
important reuse decisions being made by local, state
and federal government officials.

Water Reuse – the direct or indirect use of effluent for a beneficial purpose.
Water Recycling – the reuse of wastewater in
the same process or for the same purpose that
created the wastewater.
The use of effluent with a direct link, such as a piped
connection from the wastewater treatment works to
the application, is referred to as direct water reuse.
Indirect water reuse involves an additional step such
as mixing in a stream between treatment and the
eventual reuse that leads to the “loss of identity” of
the reclaimed wastewater.
Because of the limited opportunities for future water
development in Utah, water reuse has received increased attention throughout the state. Most recently
it has been considered more as an option for residential irrigation systems and other nonpotable M&I
purposes. However, there are numerous ways that
water reuse can be implemented to supplement and
increase current water supplies. The categories of
reuse include urban reuse, agricultural irrigation,
recreational reuse, environmental enhancement,
ground water recharge, industrial reuse/recycling
and indirect potable reuse.

The following paragraphs summarize the main
points of each chapter:
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¾ Southern Arizona – The Palo Verde Nu-

CHAPTER 2
EVOLUTION OF WATER REUSE AND EXAMPLE
PROJECTS IN THE UNITED STATES

clear Generating Station is the largest nuclear power facility in the U.S. It uses approximately 45,000 gallons of reclaimed
water per minute for its cooling system during full operation.

The concept of water reuse is not new; for centuries
sewage has been recognized as a supply for agricultural irrigation water. However, prior to the mid
1800s the hazards of exposure to sewage were not
understood. Following key discoveries that linked
the spread of disease to contaminated drinking water, public officials established the first health and
sanitation laws. Technological advances in wastewater treatment helped to protect the quality of
drinking water supplies and to stimulate the desire
and demand to practice water reuse.

CHAPTER 3
EXISTING REUSE PROJECTS IN UTAH
Many water and wastewater managers in Utah have
recently begun exploring the possibilities of water
reuse. Because the water needs in the state have not
yet necessitated an aggressive pursuit of reuse, it is
not surprising that most existing reuse projects in
Utah resemble some of the earliest projects implemented in other states. These projects are primarily
for agricultural irrigation. Rather than to put treated
effluent to beneficial use, the main emphasis or goal
has been to protect water quality by eliminating discharge to a receiving water body (zero discharge).
These projects use an estimated 5,957 acre-feet per
year and are described in the table below.

As a pioneer of water reuse in the United States, the
state of California established the nation’s first reuse
laws in 1918. Many other states have subsequently
patterned their regulations after these laws. Since
then, numerous reuse projects have been implemented throughout the United States. These projects
have been accompanied by important research investigating the potential of water reuse for nonpotable
and potable purposes with emphasis on health risks,
reliable treatment processes and technological requirements.

The most recent reuse projects implemented in Utah
have been for higher-value municipal irrigation projects. Two wastewater treatment facilities have implemented advanced treatment processes to put a
combined total of 2,576 acre-feet per year of effluent
to beneficial use, thus conserving a large amount of
potable water for other more suitable purposes.
These two projects are described in the table below.

This chapter discusses four successful reuse projects
in the United States that illustrate a variety of water
reuse methods. The projects discussed include:
¾ St. Petersburg, Florida – Reclaimed water is

used for M&I irrigation purposes in one of
the largest urban reuse systems in the world
with a capacity of over 68 million gallons
per day.
¾ Southern California – The Sanitation Districts of Los Angeles County utilize over 70
million gallons per day of reclaimed water
for landscape irrigation, agricultural irrigation, industrial processes, environmental
enhancement and ground water recharge.
¾ Scottsdale, Arizona – This advanced
wastewater treatment facility receives visitors from all over the world because of the
state-of-the-art technology it employs in its
treatment processes. It provides reclaimed
water for the irrigation of golf courses and
also for indirect potable reuse through
ground water recharge.

Recent water reuse projects have been implemented in an
effort to help conserve valuable potable water resources.
(Photo courtesy of Central Valley Water Reclamation Facility.)
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Other instances of water reuse exist in the state
where individuals or municipalities have obtained a
right to use a wastewater treatment facility’s treated
effluent through the normal water rights appropriation process. Because these rights are treated as
normal water rights, the uses are not considered by
the Division of Water Rights or the Division of Water Quality (DWQ) as water reuse and, consequently,
are not subject to the corresponding regulations.
This is the case as long as the effluent has been discharged at the proper location under the correspond-

ing Utah Pollution Discharge Elimination System
permit. DWQ then considers the necessary water
quality standards to have been met and any subsequent use does not fall under their jurisdiction.
CHAPTER 4
FUTURE REUSE IN UTAH
At least seven municipalities or water suppliers
around the state propose to implement a water reuse
project over the next few years. Some projects will

Existing Water Reuse Projects in Utah

Entity

Estimated Reuse
Volume
(acre-feet/year)

Nature of Reuse

Agricultural Irrigation
Ash Creek Special
Service District

The district uses its entire effluent to sprinkle irrigate 126 acres of
cattle feed crops.

1,008

Blanding City

One farmer below the containment lagoons uses a portion of the
effluent to fill a private fishpond and occasionally irrigate a small
patch of alfalfa.

<10†

Cedar City

The city’s regional treatment plant flood irrigates 640 acres of pasture in the summer and 2,300 acres in the winter that is grazed by
a local rancher’s livestock.

Enterprise

During wetter times, the treatment plant irrigates a 10-acre field
that is grazed by cattle.

Francis

The town irrigates 40-acres of pasture that is leased out for grazing
to local farmers.

Heber Valley Special The district uses its entire effluent to irrigate 400 acres of alfalfa
Service District
and comply with a zero-discharge requirement.
Roosevelt

The city sprinkle irrigates 160 acres of alfalfa.

Santaquin

The city irrigates up to 32 acres of alfalfa when evaporation rates
cannot keep up with the amount of wastewater received.

2,352
<40†
280
1,568
571

SUBTOTAL

<128†
5,957

M&I IRRIGATION
Central Valley

The facility irrigates an 80-acre site that includes a golf course,
driving range and landscaped area of the Salt Lake County Solid
Waste Transfer Station.

672*

Tooele

The city irrigates the nearby Overlake Golf Course and fills its water features with reclaimed water. The city may also use the reclaimed water for irrigation purposes in a residential development
in the future.

1,904

SUBTOTAL

2,576

TOTAL

8,533

*This is only the portion of the total flow that is treated for the reuse project.
†
Estimated from irrigated acres and water right duty.
(Source: Utah Division of Water Quality and individual treatment plant operators, October – December 2004).
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Executive Summary
As the population in the state of Utah continues to
grow, both the need for additional water and the opportunities for reuse will grow. As the population
spreads out, more and more farmland will be converted to residential areas. The need for agricultural
irrigation water will diminish while M&I needs will
rise. Thus, the greatest potential for water reuse will
likely occur from the installation and conversion of
residential irrigation systems and other municipal
irrigation of large landscapes such as golf courses,
parks and schools. One agency, the Central Utah
Water Conservancy District, is required by an
agreement with the U.S. Department of the Interior
to reuse a total of 18,000 acre-feet per year as part of
the Central Utah Project’s Utah Lake Drainage Basin Water Delivery System.

One of the greatest potentials for water reuse is the conversion of irrigation systems for large municipal landscapes such as parks and golf courses.

begin operation as soon as 2005. Similar to the most
recent water reuse projects completed in the state,
these projects are almost entirely for M&I purposes
and have the potential to reuse more than 28,000
acre-feet per year. The projects are described in the
table below.

The Utah Division of Water Resources estimates
that over 490,000 acre-feet per year of wastewater
will be produced by 2030. This number will increase to 650,000 by 2050. With reductions due to
evaporation, lack of storage and other inhibiting factors, the division estimates that only about 200,000

Proposed Reuse Projects in Utah

Entity

Potential
Reuse Amount
(ac-ft/yr)

Nature of Use

City of Hildale

The city proposes to irrigate city street and highway landscaping and
agricultural feed crops.

377

Orem City

The city will initially use about 728 acre-feet per year to irrigate a golf
course and a sports park.

9,634

Payson City

The city currently supplies reclaimed water when necessary to the
Nebo Generating Facility located adjacent to the treatment facility. It
also hopes to supply the city with reclaimed water for residential irrigation purposes.

4,532

St. George City

The city must supply 2,000 acre-feet per year to the Shivwits Band of
Paiute Indians and it will use additional reclaimed water produced by
the regional treatment plant to irrigate multiple golf courses.

6,496

North Salt
Lake/South Davis
Sewer District

The district will provide reclaimed water for residential purposes in a
development in the western-most part of North Salt Lake City.

463

Saratoga Springs
and Lehi City

A satellite plant is proposed to be built to provide reclaimed water for
residential irrigation and possibly a golf course.

1,135*

Central Weber
Sewer Improvement
District

The district proposes to use reclaimed water to help meet growing
demands for municipal irrigation water within Pine View Water Systems’ service boundaries

5,600*

TOTAL
*These values are as proposed and have not yet been processed by the State Engineer.
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Executive Summary
and 265,000 acre-feet per year of these volumes
could be available for reuse in the corresponding
years. Other factors that will limit possibilities for
full development include stringent water quality
standards imposed upon reclaimed water, water
rights limitations, unknown risks, public acceptance
and economics. These issues are discussed in detail
in the succeeding chapters.

CHAPTER 6
WATER RIGHTS CONSIDERATIONS
Water and wastewater managers must carefully consider water rights and related issues when planning
water reuse projects. The current law and rules that
regulate water rights for reuse projects in Utah are
(1) the Conservation and Use of Sewage Effluent
Act, which was enacted in 1995; and (2) the Administrative Procedures for Notifying the State Engineer
of Sewage Effluent Use or Change in the Point of
Discharge of Sewage Effluent, which was adopted
by the State Engineer in 2003.

CHAPTER 5
WATER QUALITY ISSUES AND REGULATIONS
State regulation of wastewater effluent began in
1953 with the passage of the Utah Water Pollution
Control Act. The act established the Utah Water
Quality Board and required it to classify the state’s
waters according to water quality and to set effluent
treatment requirements and standards for the first
time. This was done to protect water quality, the
environment and public health. By 1965, all the major communities in Utah with a sewer system were
able to reach secondary treatment standards — the
level of treatment required under typical discharge
permits.

The act defines who may legally use sewage effluent
in Utah and how the associated water rights for such
uses are to be handled. In essence, the act says that a
municipality or governmental agency that has water
rights that result in sewage effluent may apply the
effluent “to a beneficial use consistent with, and
without enlargement of, those water rights.” The
rules outline in detail the requirements for notifying
the State Engineer of any reuse contemplated under
the new law. Information to be provided includes
the following: the water rights to be reused, an
evaluation of the diversion and depletion limits of
the water rights as originally approved, the quantity
and location of proposed reuse and any unused effluent, and a detailed evaluation of the total depletion of water from the local hydrologic system under
the original uses of the water and those anticipated
under the new reuse scenario.

In 1995, the state of Utah implemented water reuse
regulations to continue protecting public health and
the environment. The Utah Administrative Code
separates water reuse into two categories: Type I
and Type II reuse. The level of treatment necessary
to meet Type II water quality standards is equal to
the secondary standards with additional disinfection
and testing requirements. In addition to Type II
standards, Type I requirements specify an additional
filtration and disinfection step and higher water
quality standards.

Since passage of the Conservation and Use of Sewage Effluent Act, nine notifications to reuse sewage
effluent have been filed with the Utah Division of
Water Rights. As of March 2005, the State Engineer
had completely processed seven of these notifications. In addition to these reuse projects — which
are all subject to the act — there are several other
instances of reuse that have been handled by the
State Engineer over the years through the normal
water rights appropriation process. Several of these
have been approved, some have been rejected, and
still others have not yet been fully acted upon (unapproved).

Type II effluent is acceptable mainly for agricultural
irrigation purposes where it is not likely to come in
direct contact with the edible parts of crops or with
humans. Type I effluent is required for municipal
irrigation purposes and other uses where human contact is likely. Additional regulations may be necessary if future situations present applications of reuse
other than those included under Type I and Type II
standards, i.e., environmental reuse, ground water
recharge and indirect potable reuse.

Numerous protests have been filed with the State
Engineer regarding some of the applications to appropriate and notifications to use sewage effluent.
Lawsuits have been filed against the State Engineer
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Executive Summary
Proper communication with the public about the
risks, benefits and motivations behind a water reuse
project is essential. The average person is not familiar with the wastewater treatment process and has
little, if any, knowledge as to the capability of current treatment technology. Because of the preconceived feelings towards sewage, this lack of knowledge often leads to an initial negative response from
the public towards reuse. In order to overcome these
problems, the public needs to be involved in the
process of implementation from the earliest conception and through the completion of any project.

with regards to two of the notifications to use sewage effluent that have been processed. The outcome
of these cases could have a significant impact on
water reuse in Utah. Federal water rights issues
could similarly have a major impact on water reuse
in the state. Because the U.S. Bureau of Reclamation holds title to a significant portion of the water
rights that serve Utah’s population centers, many of
which have been imported from other drainages, a
coordinated strategy to reuse the effluent produced
by these water rights could yield substantial benefits.
CHAPTER 7
OTHER IMPORTANT ISSUES
There are several key components to a reuse project
other than how much water can be reused and how it
is to be treated. There are many uncertainties in
dealing with water reuse, particularly because of the
unknown constituents left in the wastewater or the
unknown effects of those known to be present. Most
of the constituents, including disinfection
byproducts, endocrine disruptors and nitrates, are a
general problem of water quality and are detrimental
to the environment with or without reuse. However,
some reuse projects can benefit the environment by
preventing the normal discharge of pollutants into
the environment by applying effluent in a manner or
location that poses less of a threat. In many of these
cases, some of the constituents like nitrates can actually become beneficial to a reuse project. Most of
the potential negative impacts on the human
population would result only from direct or indirect
potable reuse where the water is not treated to the
appropriate level.

Even if a project makes sense in every other aspect,
if it is not economically feasible it will not likely be
implemented. The feasibility of a project can be
affected by the general economics and the various
methods of allocating the costs associated with a
reuse project. The economics of a project can be
improved through various means of allocating the
costs, but the main idea that must be remembered is
that any approach used in setting the rate for reclaimed water must take into account the interests of
the end user.
Depending upon the specific nature of a water reuse
project, several sources of state and federal funding
may be available. The main source of funding from
the federal government is available through the Bureau of Reclamation’s Reclamation Wastewater and
Groundwater Studies and Facilities Act, also known
as Title XVI. State sources of funding include the
Utah Board of Water Resources, the Utah Division
of Water Quality and the Central Utah Water Conservancy District’s Water Conservation Credit Program. The potential for funding from any of these
sources depends upon the availability of funds at the
time of application, the type of entity applying and
the nature of the reuse project.

The amount of risk associated with the pollutants
that may be present in reclaimed water and the reliability of treatment processes are important factors
that must be considered. These risks are particularly
important when dealing with the public. In order to
increase the reliability of treatment, the types of
treatment processes are as important to consider as
the final quality of the effluent. Many of the current
treatment standards are based upon the capability of
certain treatment processes. Utah Administrative
Code also requires an alternative disposal option or
diversion to storage if water quality standards are not
met.

CHAPTER 8
CONCLUSIONS & RECOMMENDATIONS
Because water is becoming increasingly scarce in
Utah, water suppliers and planners are compelled to
investigate all potential sources of water. For decades, various individuals have recognized the value
of treated effluent and have obtained water rights to
use it. Only more recently have numerous municipalities and water-supply agencies turned to water
reuse as an important way to develop more water.
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Executive Summary
Much like the development of water reuse in Utah is
in its early stages, so are the current regulations. As
the methods of implementation of reuse evolve, the
regulations to safeguard the public and environment
will likely need to be analyzed and, if necessary,
adjusted to meet the changing conditions. Water
rights procedures may also need to be adjusted to
avoid unintentional discouragement of water reuse.
In order for the full potential of reclaimed water to
be developed, professionals in the wastewater treatment and water supply industries need to develop a
cooperative framework and strategy for implementation of water reuse projects, pending court cases
need to be resolved, and public education and involvement programs need to be implemented. These
things, combined with the years of experience of
other states with reuse, will allow Utah to venture
carefully and responsibly into the important realm of
water reuse.

Because many of the state’s surface and ground water
sources are already fully developed, many municipalities
are beginning to investigate the potential of water reuse.
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INTRODUCTION TO WATER REUSE

ment plant operators, state agencies, and individuals
in the general public who have an interest in water
reuse.

Meeting the water needs of Utah’s citizens is an important matter. Utah’s population is growing rapidly, and existing developed water supplies are insufficient to accommodate all growth in future years.
As a result, the state’s water suppliers and planners
are investigating all potential water sources. In
many locations in the United States and throughout
the world, water suppliers have utilized treated municipal and industrial wastewater effluent to satisfy
some water demands. This practice, called water
reuse, is relatively new to Utah, but as the interest in,
and need for, water reuse increases in Utah, the Utah
Division of Water Resources has prepared this
document to help satisfy the need for more detailed
information about water reuse and its potential.

Each chapter of this document discusses a specific
and important topic or topics related to water reuse.
This chapter introduces the concept of water reuse,
including common terminology, the need for reuse,
and various ways water reuse can be applied. Subsequent chapters address the following topics: evolution of water reuse and example projects in the
United States (Chapter 2); existing water reuse projects in Utah (Chapter 3); proposed and potential
water reuse projects in Utah (Chapter 4); wastewater
treatment history, treatment processes, and Utah’s
water quality laws and rules that regulate water reuse
(Chapter 5); water rights laws, regulations and case
studies that affect water reuse projects in Utah

PURPOSE AND CONTENT OF THIS DOCUMENT

The purpose of this document is to introduce
the concept of water reuse and present a thorough analysis of current laws and regulations
that affect water reuse projects in Utah. In
addition to depicting the opportunities that
water reuse presents, this document also discusses the many challenges and concerns related to water reuse that must be properly addressed in order for reuse to be successfully
implemented. A main goal of this document
is to provide valuable data and information
about water reuse to local and state decisionmakers, including the Legislative Task Force
that was formed during the 2004 General Session to study various pressing water issues.
This document is also intended to be a resource for water providers, wastewater treat- Rapid growth throughout the state places heavy burdens on water
suppliers and planners.
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(Chapter 6); other important issues, including potential impacts to the public and the environment, risk
assessment, public education, economics, and funding (Chapter 7); and a conclusion about the current
and future conditions of water reuse in Utah (Chapter 8).
WHAT IS WATER REUSE?
Professionals throughout the water supply and
wastewater treatment industries employ a variety of
terms to describe the process of collecting, treating
and reusing wastewater effluent. Although not universally applied within these industries, the text in
this report, except where otherwise noted, will use
the terms and definitions shown in Table 1 to describe the collection and treatment of wastewater
and the process of reusing wastewater effluent.
Although water reuse and water recycling are often
used interchangeably, there is a distinction between
the two terms as used in this report. While the term
water reuse applies generally to any and all subsequent uses of effluent by any entity, the term water
recycling is only used to describe uses of effluent by
the same entity and for the same purpose that pro-

duced the wastewater. Some specific examples of
water recycling include industrial applications such
as power plant cooling systems and manufacturing
processes.1
The Utah Division of Water Rights defines water
reuse as “water that is discharged by one user and
used by other users,” and water recycling as “water
that is used more than one time before it passes back
into the natural hydrologic system.”2 These broad
definitions are limited in application as far as regulating purposes are concerned. For instance, for
regulatory purposes neither the State Engineer nor
the Utah Division of Water Quality (DWQ) considers the use of effluent to irrigate a wastewater treatment plant’s own grounds to be water reuse. Thus a
treatment facility would not need to file a notification with the State Engineer or obtain a construction
permit from DWQ in order to reuse effluent in this
manner. Furthermore, the State Engineer does not
consider the use of effluent to irrigate agricultural
land as water reuse, if such use is considered part of
the treatment process. Consequently, a permit
would only be required from the Division of Water
Quality for such use.

TABLE 1
Commonly Used Terms and Definitions
Term

Definition

Effluent

Liquid discharge from any unit of a wastewater treatment works, including
a septic tank. This is frequently referred to as wastewater effluent or in
portions of the Utah Code as sewage effluent.

Sewage

Waste matter and refuse liquids produced by residential, commercial and
industrial sources and discharged into sewers.

Wastewater

Sewage, industrial waste or other liquid substances that if untreated might
cause pollution of a natural or man-made water body.

Wastewater reclamation

The act or process of recovering, restoring and making wastewater available for another use. This includes wastewater renovation. The product
resulting from this process is often called “reclaimed water.”

Wastewater renovation

The physical treatment or processing of wastewater to clean it and make it
acceptable for another purpose. The product resulting from this process
is often called “renovated water.”

Wastewater treatment works or
facilities

Any plant, disposal field, lagoon, pumping station or other works used for
the purpose of treating, stabilizing or holding wastewater.

Water reuse

The direct or indirect use of effluent for a beneficial purpose.

Water recycling

Reuse of wastewater in the same process or for the same purpose that
created the wastewater. Although recycling often requires treatment of
the wastewater, recycling can occur without treatment. The product resulting from this process is often called “recycled water.”

2

Introduction to Water Reuse - 1
Some other terms that are commonly used include
“direct” and “indirect” water reuse. The use of effluent with a direct link, such as a piped connection
from the wastewater treatment works to the application, is referred to as direct water reuse. This is
mainly the case in agricultural and urban irrigation,
industrial applications, and other urban uses. Indirect water reuse involves an additional step between
wastewater renovation and the eventual use that
leads to the “loss of identity” of the reclaimed

municipal or industrial purposes, indirect water reuse is practiced. However, this does not necessarily
constitute planned water reuse. Such is the case of
many communities situated along or at the end of
major waterways including New Orleans (Mississippi River); the cities and towns in the Rhine River
Valley, Germany; and Osaka, Japan (Yodo River).
In the case of London, England (River Thames), the
indirect water reuse is planned because the upstream
city of Stevenage is required to treat its effluent to a
standard appropriate for London’s use of the river
for drinking water.4 While unplanned water reuse
already contributes to Utah’s current water supply,
the focus of this report is planned water reuse, or the
deliberate use of renovated water to help satisfy future water demands.
WHY IS WATER REUSE NEEDED?
Utah is located in a semi-arid region where the average yearly rainfall is 13 inches. This — coupled
with a rapidly increasing population — makes water
a precious resource to the inhabitants of the state.
With numerous water authorities constantly searching for new sources of water to meet future demands
and allow the desired continued growth, the motivations for considering water reuse as an option are
varied.

Over 50 percent of Utah is a desert and receives less
than 10 inches of precipitation throughout the year.

wastewater. This usually occurs when the effluent is
discharged into another water body in which it is
mixed, diluted or dispersed such as in a river, wetland, reservoir or ground water aquifer.3
Indirect water reuse has occurred throughout the
world for centuries; however, this use has not always
been intentional. Anytime an entity discharges
treated effluent into a stream or river from which a
downstream entity withdraws water for irrigation,

Economics is a large driving force behind the investigations into the use of reclaimed water. In most
cases, the closest water sources have already been
developed, and only expensive, distant water sources
are development options to augment the current water supply. Consequently, the close proximity of
reclaimed water to the point of use is economically
appealing. Another economically based stimulation
for water reuse might be the increasingly stringent
water quality standards for wastewater effluent. As
discharge regulations require more expensive treatments to prevent pollution of the environment, it
may actually become cheaper to reuse the water under less demanding regulations than to discharge it
into the environment.
Drinking water sources in Utah are already nearly
fully developed. Water reuse may allow water purveyors to supplement and conserve valuable potable
water by providing reclaimed water for irrigation
and landscaping purposes. At present, 62 percent, or
113 gallons per capita per day (gpcd), of residential
3
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water use in Utah is used for outdoor purposes.5
This may not always be the most efficient use of
potable water or of the funds expended to produce
that water.
Reclaimed water can also be a more reliable source
of water. While many current supplies depend upon
unpredictable weather patterns, especially during
severe drought conditions, reclaimed water is available in predictable quantities year-round. The uncertainty of the natural water supply caused by sporadic
wet and dry seasons might be overcome, at least in
part, through water reuse.
While water reuse may not be a strong possibility for
direct potable (drinking water) purposes, such use
has occurred in the history of the United States
where reclaimed water was used temporarily to
overcome a failing natural water supply. Following
an extended drought from 1952 to 1957, Chanute,
Kansas, was forced into an emergency direct reuse
situation to meet their drinking water needs. Cha-

nute’s only source of water, the Neosho River, had
always contained some treated effluent from upstream neighbors in Emporia. But when the river
completely dried up, the city of Chanute was without
water. A temporary dam was built below the treatment plant outfall to back the discharged treated effluent up to the normal diversion point. For a period
of five months, the city recycled their own water
multiple times until heavy rains washed out the dam.
Chanute then returned to the indirect reuse of Emporia’s effluent from the river. Despite the undesirable
taste, color and odor of the reused water, the treatment system already in place was able to meet all
drinking water standards. Although it is unknown
how much treated effluent was actually consumed,
no known adverse health effects resulted.6
HOW CAN WATER REUSE BE APPLIED?
In principle, reclaimed water can be used for any
purpose. The only stipulation is that the water be
treated to meet the water quality standards appropri-

TABLE 2
Categories of Water Reuse/Recycling and Example Applications
Category of Wastewater Reuse

Example Applications

Urban Reuse
Less Restricted

Landscape irrigation of parks, playgrounds and schoolyards. Fire
protection, construction, ornamental fountains and impoundments.

Restricted

In-building uses such as toilet flushing and air conditioning. Irrigation of areas where public access is infrequent and controlled:
golf courses, cemeteries, residential, greenbelts.

Agricultural Irrigation
Food Crops

Crops grown for human consumption and consumed uncooked.

Non-food crops and food crops
consumed after processing

Fodder, fiber, seed crops, pastures, commercial nurseries, sod
farms and commercial aquaculture.

Recreational Reuse
Less Restricted

No limitations on body contact: lakes and ponds used for swimming and snowmaking.

Restricted

Fishing, boating and other non-contact recreational activities.

Environmental Enhancement

Creation of artificial wetlands, natural wetland enhancement and
instream flow maintenance.

Ground Water Recharge

Ground water replenishment, salt water intrusion control and subsidence control.

Industrial Reuse/Recycling

Cooling system make-up water, process waters, boiler feed water,
construction activities and washdown waters.

Potable Reuse

Indirect reuse and direct reuse.

Source: Adapted from Takashi, Asano, Wastewater Reclamation and Reuse, (New York: CRC Press LLC, 1998), 24-25.
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ate for the intended use. The different methods for
application of reclaimed water vary from irrigation
of residential landscapes to industrial cooling purposes to fulfilling instream flow requirements. The
major categories of reuse and several example applications are listed in Table 2. Each of these major
categories of reuse is discussed in further detail below.

the division estimates that about 100 gpcd (65 percent) of the 152 gpcd is drinking water, a portion of
which could potentially be replaced with reclaimed
water. In Utah, water quality standards governing
the reuse of water are divided into two categories
depending on whether human exposure is likely
(Type I) or unlikely (Type II). These requirements
are discussed at length in Chapter 5.

Urban Reuse

Agricultural Irrigation

Urban reuse involves using reclaimed water for such
purposes as irrigation of parks, playgrounds, schoolyards, golf courses, cemeteries and residential land-

Water reuse for agricultural purposes includes,
among others, irrigation of food crops, fodder crops
and sod farms. Irrigation of agricultural crops is one

FIGURE 1
Breakdown of Public Community System Water Use Including Secondary Water in Utah (2003)
Total Public Supply (267 gpcd)

Residential (183 gpcd)

Institutional
(37 gpcd)
14%
Residential
(183 gpcd)
69%

Indoor
(70 gpcd)
38%

Outdoor
(113 gpcd)
62%

Commercial
(36 gpcd)
13%
Industrial
(11 gpcd)
4%
Source: Utah Division of Water Resources, “Municipal and Industrial Supply Studies,” 2003.

scapes. It also includes uses such as fire protection,
construction, ornamental fountains, toilet flushing
and air conditioning. As previously mentioned, 62
percent (113 gpcd) of residential water use throughout the state is used for outdoor purposes (see Figure
1). In addition to this use, the Utah Division of Water Resources estimates that 80 percent of institutional water use (30 gpcd) and 20 percent of industrial and commercial use (2 and 7 gpcd, respectively)
occurs outdoors. This amounts to a total of about
152 gpcd that is used for outdoor purposes.7 Because some communities are supplied by secondary
systems, not all of this is potable water. However,

of the leading direct uses of renovated water
throughout the United States. This is not by accident. The original method of sewage treatment was
the application of such on farmland. The reason is
that soil can provide excellent degradation of biological solids, and some of the pollutants found in
wastewater are actually nutrients for plants. However, certain minerals and pollutants must be monitored and treated because they will not be removed
by the soil or will be harmful to the soil itself, i.e.
salts, heavy metals, toxic substances and other trace
elements, etc.8
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Ground Water Recharge

Agricultural irrigation is an excellent use of reclaimed water as land application of wastewater has often been used
as part of the treatment process.

Recreational Reuse
Several possibilities exist for recreational reuse, and
the water quality standards depend on the anticipated
level of human contact. Indirect and unplanned reuse for recreation already occurs in many water bodies in Utah. These include boating, fishing and
swimming in many of Utah’s streams and some reservoirs. Some states in the United States also use
reclaimed water for snowmaking, but it is not among
the list of approved uses in Utah Code R317-1-4.
Planned recreational reuse is not foreseen to be a
major constituent of water reuse, as the levels of
treatment required for swimming and other contact
or non-contact activities are rather expensive and
provide little direct revenue.
Environmental Enhancement
For as long as wastewater has been treated and discharged into streams and other waterways, reclaimed
water has technically been reused by the environment. More recently, wastewater has been treated to
comply with evolving water quality standards to
minimize harm to fish, waterfowl and other wildlife.
In addition, the effluent has helped maintain adequate stream flows to support wildlife habitat.
Where needed, reclaimed water could be put to specific environmental uses and create new wetlands as
well as maintain existing areas. The construction of
wetlands can serve multiple purposes; it can create
habitat for waterfowl and other wildlife, provide
non-contact recreation, and serve as a non-standard
wastewater treatment method by providing additional treatment of treated wastewater.
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Ground water recharge is another more common
application of water reuse that can be accomplished
by well injection or land surface spreading of treated
wastewater effluent. If the recharge method is
through surface spreading, the treated water may be
further filtered and biologically oxidized by the soil
likely resulting in treatment “equivalent to, or better
than, conventional treatment followed by filtration
and disinfection.”9 As the aquifer is recharged, the
renovated water mixes with and is diluted by the in
situ water. This leads to an indirect reuse, as the
reclaimed water will typically “lose its identity.”
Depending upon the characteristics of the aquifer, a
long period of time may elapse before the water is
extracted. This allows time for the renovated water
to further improve its quality naturally.
Ground water recharge is used in several places in
the U.S. to prevent saltwater intrusion into freshwater aquifers as water levels decrease due to pumping.
In a few other instances, reclaimed water is used to
supplement drinking water supplies by recharging
ground water sources. Utah does not currently allow
indirect potable recharge to high quality drinking
water aquifers.
Industrial Reuse/Recycling
In many cases, industrial processes are strong candidates to reuse or recycle water. Industries can reuse
water by receiving treated effluent from a water reclamation facility, or they can recycle their own process wastewater by capturing it, treating it onsite and
then applying it back to the same processes. Three

Wetlands are an important part of many ecosystems and
can be created or enhanced through planned water reuse.
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categories of industrial water use are of particular
interest because they require high volumes of water:
cooling tower makeup water, once-through cooling
water and process water.10 Industrial water quality
issues tend to be site specific depending upon the
process in which the reclaimed water is used. These
requirements differ from those governing other uses
because industrial reuse requirements are not usually
established to protect the public but are more for
protection of infrastructure from degredation.
Potable Reuse
Potable reuse is the use of reclaimed water to augment drinking water supplies. Currently, there are
no cases of direct potable reuse in the United States.
Some possible reasons for this are discussed in
Chapter 7. However, indirect potable reuse occurs
frequently through situations in which the reclaimed
water is mixed with surface water that is later diverted and treated for municipal and industrial use
and ground water recharge, planned and unplanned.
With indirect potable reuse, longer periods between
release and reuse can provide an environmental

buffer that allows mixing, dilution, and natural
physical, chemical, and biological processes to occur. All these processes help to purify the water.11
CONCLUSION
Any one of the uses listed above can often lead directly or indirectly to another application. Direct
reuse for irrigation can lead to indirect recharge of
ground water aquifers, which can lead to indirect
reuse in the drinking supply. The multiple uses of
water in this case are not often considered reuse because the effluent loses its identity through a “natural” process. Some soils inhibit the spread of impurities by filtration as the reclaimed water passes
through it. Depending upon its makeup, the aquifer
then acts as a buffer between the newly arrived water and the intake to the drinking water system by
providing in essence a “holding tank” that can allow
natural degradation of some impurities over time.
Much of this process does not stray far from the hydrologic cycle, and is already a natural, ongoing
process.
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2
EVOLUTION OF WATER REUSE AND EXAMPLE PROJECTS IN
THE UNITED STATES

In order to better comprehend the driving forces
causing water reuse to be investigated in Utah, it is
important to understand the history and evolution of
wastewater treatment technology.
Recognizing
when and why some regulations were implemented
helps explain why many entities have turned to water reuse in place of discharging their effluent. The
following section explains some of the discoveries
that have been made linking public health to the lack
of proper wastewater treatment as well as some of
the regulations that followed the acquired knowledge. Subsequent sections provide summaries of a
few projects in the United States that demonstrate a
variety of some of the successful applications of reclaimed water discussed in Chapter 1 and to highlight the substantial benefits that such uses can provide.

Observations by John Snow and William Budd from
1848 to 1854, which linked polluted drinking water
to the spread of cholera and typhoid fever in London
and northern England, stimulated the public’s concern and demand for clean drinking water. The
breakthroughs of the “germ theory of disease” proposed by Louis Pasteur in 1873 and the anthrax connection to bacterial etiology discovered by Rober
Koch in 1877 led to the now common knowledge of
disease transmissions through improper sanitation.
As a result of these discoveries, officials began instigating projects and creating laws to control environmental pollution and clean up drinking water
sources and sanitation facilities.3 For the first time,
responsibility for public health was placed upon the
state to enforce sanitation laws. People were no

EVOLUTION OF WATER REUSE
The concept of water reuse is not new; it is
believed that civilizations as early as 3000
B.C. utilized sewage to irrigate cropland.1
However, prior to the public movement to
improve sanitary conditions in the midnineteenth century (known as the “Great Sanitary Awakening”), the biological hazard of
contact with sewage was not understood. Following the famous cholera epidemic of 1832,
Edwin Chadwick, a lawyer in England, was
inspired to attempt to improve the public
health conditions in large cities. Through
Chadwick’s investigations, the founding principles of public health were born around In the late 1800s, public health officials began to realize the importance of clean drinking water and of protecting the quality of the
1840.2
nation’s surface waters.
9
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longer allowed to carelessly throw waste out the
window or into surface waters.
Along with improvements in protecting the quality
of drinking water, technological advances in wastewater treatment helped stimulate the desire and motivation to practice water reuse. Promotional efforts
for reuse in the United States were pioneered largely
by the state of California in the early 1900s. The
city of Bakersfield was one of the earliest practitioners of reuse — irrigating fields of corn, barley, alfalfa, cotton and pasture with reclaimed water in
1912. California later established the nation’s first
water reuse regulations in 1918. In the late 1920s,
many more irrigation projects using reclaimed water
were developed in Arizona and California. And in
the 1940s, chlorination of wastewater effluent was
implemented to allow its use in steel processing.
Later, in the 1960s, water suppliers in Colorado,
Florida and elsewhere expanded the use of treated
effluent to urban irrigation systems.4 These developments were stimulated in part by the Federal Water Pollution Control Act of 1948, the first federal
regulation on abatement of surface water pollution.
Amendments to the act in 1956 and 1966 further
strengthened these regulations.
Since the 1960s, regulatory pressures and water
shortages have led to intensive research efforts that
have provided fundamental insight into health risks
and reliable treatment processes for water reuse projects. During the 1970s and ‘80s, research was conducted through demonstration projects that were implemented to determine the potential of water reuse
for nonpotable and potable purposes with emphasis
on health risks, reliable treatment processes and
technological requirements. These efforts have significantly increased the number of permanent reuse
projects in various regions and the evolution of new
options for reuse throughout the world.5 Congress
also aided these efforts in the U.S. by passing the
Federal Water Pollution Control Act of 1972. This
helped to promote the elimination of pollutant discharge into navigable waters by providing grants for
the development and implementation of advanced
treatment technologies and management practices.
URBAN REUSE IN ST. PETERSBURG, FLORIDA6
Florida’s climate is extremely wet compared to
Utah’s semi-arid environment. Despite this fact, the
10

city of St. Petersburg, Florida, boasts one of the first
and largest urban reuse systems in the world. The
city is located at the tip of the Pinellas County peninsula and has limited access to sources of potable
water. Thus, an ever-increasing population and
strict discharging regulations have made the expansion of the drinking water supply and disposal of
wastewater an integral part in the growth and development of the city since it was founded in 1880.
St. Petersburg built its first sewer conveyance system and primary treatment plant in 1894. After removal of only settleable solids at the plant, primary
effluent was discharged directly into Tampa Bay.
With increasing wastewater production from the
growing population, the treatment plant was expanded in 1925 and again in 1954. By 1956, three
additional plants were under construction to meet the
rapidly growing demands. Relying greatly on subsequent dilution and natural decomposition of
wastes, all four treatment facilities discharged partially treated effluent directly into Tampa Bay or the
adjacent Boca Ciega Bay. This method of disposal
was initially accepted, but the rising number of discharging facilities in this area and throughout the
state created a threat to the quality of Florida’s water
bodies.
The Federal Water Pollution Control Act of 1956
and a report produced by the U.S. Environmental
Protection Agency in 1969, which declared Tampa
Bay one of the most polluted bodies of water in the
United States, prompted Florida’s Legislature to protect the area’s water bodies. In 1972, the Legislature
adopted the Wilson-Grizzle Act banning the disposal
of any wastes into any of the area’s bays, bayous,
sounds or sound tributaries without providing advanced wastewater treatment approved by the Department of Pollution Control. Later the State Pollution Control Board clarified the meaning of “advanced treatment” by setting limits of 5 mg/L of
BOD (Biological Oxygen Demand), 5 mg/L of TSS
(Total Suspended Solids), 1 mg/L of phosphorous
and 3 mg/L of nitrogen with a minimum treatment
efficiency of 90 percent.
These new discharge limitations forced the city of
St. Petersburg to evaluate its alternatives to meet the
new requirements. Based on the cost of upgrades
necessary for the wastewater treatment facilities and
potential potable water supply shortages, the city
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turned its attention to water reuse. A pilot study authorized in 1971 yielded results that also played a
key role in the decision. This study determined that
spray irrigation using reclaimed wastewater was
more feasible and cost effective than advanced
treatment of the city’s wastewater prior to its discharge into Tampa Bay. Another huge benefit was
the conservation of valuable potable water. As a
result of the study, the St. Petersburg City Council
decided to implement a reuse project by treating the
wastewater to a degree suitable for irrigation of
parks, schools and golf courses. The plan also included an aquifer storage and recovery project with a
deep injection well system to help eliminate discharge (zero-discharge) into the bay, particularly
during the months when irrigation demand was low.
With the aid of several federal grants, the city was
able to upgrade the existing treatment plants, build
an intricate dual distribution system, and add numerous injection well sites. Soon after the City
Council adopted policies and regulations for reclaimed water service in 1981, the water reuse distribution system was expanded into residential areas.
The city’s goal of zero-discharge was eventually
realized with the completion of upgrades to the
fourth and final plant in late 1987.
Both injection and monitoring wells were constructed at each of the four treatment plants to provide independent injection well systems for each
facility. The city injects reclaimed water into confined saltwater aquifers when the quality of the effluent does not meet standards or when there is excess water that cannot be stored in the distribution
system. This allows the city to achieve zerodischarge year-round. It was originally planned that
the city would recover the injected water in time of
need. Unfortunately, this proved infeasible as the
reclaimed water formed a thin layer on top of the
denser salt water and was difficult to recover.
Initially, some citizens expressed concerns about the
spread of viruses and others claimed that leaf damage or plant death was directly caused by irrigating
with reclaimed water. However, further studies
showed that treatment processes sufficiently removed potential risks and that the majority of residential plants were not affected by the reclaimed
water. A few exceptions included cases where slight
restrictions on use were suggested due to higher

chloride levels from saltwater infiltration into parts
of the sewer system.
Perhaps the most impressive part of the St. Petersburg experience comes from a “Needs and Sources”
report prepared in 1987. The report projected that
by the year 2020, if a 20-year drought occurred, the
city of St. Petersburg could expect a deficit in the
water supply of 23 million gallons per day (mgd).
However, with the full implementation of water reuse, instead of a deficit of 23 mgd, the city would
still have a surplus of 1 mgd.
As of September 1995, the total design capacity of
St. Petersburg’s water reuse system was 68.4 mgd
with an average total influent flow to the four plants
of 49.2 mgd. The system has a total storage tank
capacity of 25 million gallons and 10 deep wells
with a total capacity of 133 mgd. As of 1998, all
four treatment facilities provide activated sludge
secondary treatment, followed by alum coagulation,
filtration and chlorine disinfection.
MULTIPURPOSE REUSE IN CALIFORNIA7
Next to Florida, the state of California is the largest
user of reclaimed water. It was also a pioneer of
water reuse regulations, which serve as the model
for many other states’ regulations. One California
regulation that is now widely enforced is the use of
the color purple as an indicator of the presence of
reclaimed water. Any pipes transporting reclaimed
water are to be purple or marked by purple tape, and
any signs or other structures associated with the distribution of reclaimed water are to be painted purple
as well. The color purple was first selected by the
California-Nevada Section of the American Water
Works Association and later adopted by the California State Department of Health Services (DHS) and
the WateReuse Association of California.
Early on, California took a proactive role in water
reuse. In addition to establishing the nation’s first
reuse regulations in 1918, the state Legislature established the California Porter-Cologne Water Quality
Act in 1969. This act strongly encourages water
reuse proclaiming “the people of the state have a
primary interest in the development of facilities to
recycle water containing waste to supplement existing surface and underground water supplies and to
assist in meeting the future water requirements of the
11
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tive capacity of 190.7 mgd. Five of the six WRPs
provide tertiary treatment that produces high quality
effluent to meet the standards for numerous reuse
applications. (For more information of treatment
processes see Chapter 5). The economy of these
operations is improved by the JWPCP acting as the
central solids handling facility for all the water reclamation plants, eliminating the need and expense of
building such a facility at each individual plant.
Several areas outside of the Los Angeles Basin are
served by four additional WRPs.
California law helps to preserve precious drinking
water by prohibiting the use of potable water for nonpotable purposes if reclaimed water is available as an
alternative.

state.” The act further encourages reuse projects by
stating that the use of potable domestic water for
nonpotable purposes is a waste or an unreasonable
use of the water if reclaimed water that meets certain
requirements is available as an alternative.8
One of the earliest and largest reuse projects in the
state of California was implemented by the Sanitation Districts of Los Angeles County, which were
formed by an act of the California State Legislature
in 1923. The districts’ facilities include a Joint Water Pollution Control Plant (JWPCP) and six water
reclamation plants (WRP). The JWPCP is a wastewater treatment plant with a 385 million gallon per
day (mgd) capacity, and the six WRPs have a collec-

Even without specific projects that reuse all the effluent, the districts’ WRPs must treat wastewater to
levels appropriate for non-restricted recreational use,
as effluent is discharged into local waterways where
full-body recreational contact occasionally occurs.
Thus, by the standards of the California State Department of Health Services, the plants’ discharge is
already fit for direct, nonpotable reuse applications
including landscape irrigation of all public areas,
irrigation of food and fodder crops and pasture, water supply for livestock, non-restricted recreational
impoundments, ground water recharge and industrial
purposes. In the early 1960s, the districts began
practicing reuse, and by 1997 were reusing approximately 38 percent (70.93 mgd) of the total effluent
produced for various purposes as shown in Table 3.
For over nine decades now, California has practiced
water reuse throughout the state with the project in

TABLE 3
Categories of Reuse by the Sanitation Districts of Los Angeles County (1997)

Reuse Application
Landscape Irrigation

Amount of
Water Reused
(mgd)

Specific Areas of Reuse

% of Total
Water
Reused

90 parks, 85 schools, 66 roadway greenbelts,
17 golf courses, 19 nurseries, 5 cemeteries,
55 miscellaneous landscaped areas.

11.23

15.8%

Agricultural Irrigation

10 sites.

4.54

6.4%

Industrial Processes

12 sites including paper manufacturing, carpet dyeing, concrete mixing, cooling, oil field
repressurization, and construction applications.

6.12

8.6%

Environmental Enhancement 1 wildlife refuge on Edwards Air Force Base.

6.59

9.3%

Ground Water Recharge

42.45

59.9%

70.93

100%

Central Groundwater Basin.
TOTAL

Source: Takashi, Asano, ed. Wastewater Reclamation and Reuse, (New York: CRC Press LLC, 1998), 926-927.
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Los Angeles County being just one of many. The
Sanitation Districts of Los Angeles County have initiated several health effects studies with particular
focus on the ground water recharge efforts. These
studies have all shown that there have been no apparent adverse effects on the health of the general
public, on the quality or performance of the irrigated
soils, or on the quality of ground water aquifers.
URBAN IRRIGATION AND INDIRECT POTABLE
REUSE — SCOTTSDALE WATER CAMPUS9
The Scottsdale Water Campus is a unique facility
that serves the population of Scottsdale, Arizona,
just north of Phoenix. The city of Scottsdale originally had a single main sewer line running south
through the city and on to the regional facility in
Phoenix. As Scottsdale began to expand northward,
the city investigated options to expand the sewer line
or create its own treatment facility. With both options about equal in cost, the city decided to build
the Scottsdale Water Campus in order to keep and
reuse the city’s water within its own boundaries.
The facility is unique not only because of its advanced technology but also because it provides
drinking water for the city as well as treating the
wastewater produced by its residents. The water
campus treats the city’s allotment of Central Arizona
Project (CAP) water to provide drinking water for
residents; it produces reclaimed water for irrigation

of parks, medians and golf courses; and it recharges
the aquifer, above which the roughly 50-acre facility
lies, with advanced treated reclaimed and CAP water.
The reclamation section of the water campus has a
capacity of 12 million gallons per day (mgd), and the
advanced water treatment portion has a current capacity of 10 mgd. The reclamation plant provides
tertiary treatment for about 9,500 acre-feet per year
of effluent that services 22 golf courses. The advanced water treatment plant further treats surplus
effluent through microfiltration and reverse osmosis
and excess CAP water with microfiltration. Following the advanced treatments, the aquifer below the
facilities is recharged with approximately 3,300
acre-feet per year of treated effluent and 3,200 acrefeet per year of treated CAP water that are injected
through 180-feet deep, vadose-zone wells. The water then percolates down 300 to 400 feet to the confined aquifer. It takes about five years for the recharged water to migrate to the production wells
where it is pumped out of the aquifer and added to
the drinking water supply.
As of September 2004, the water campus was just
beginning to detect the presence of recharged water
in monitoring wells near the production wells by
detecting trace constituents known to be present in
the injected water. Thus far, officials have been satisfied with the quality of water achieved by the advanced treatments and claim that all harmful constituents including pesticides, pharmaceuticals and
others are removed by the advanced treatment processes (particularly reverse osmosis). The Scottsdale
Water Campus now receives visitors from all over
the world because of the state-of-the-art technology
it employs in its treatment facilities.
INDUSTRIAL REUSE — COOLING TOWERS AT THE
PALO VERDE NUCLEAR GENERATING STATION10

Scottsdale Water Campus receives visitors from all over
the world to see the state-of-the-art treatment technology
utilized as part of the water reuse project. (Photo courtesy
of the city of Scottsdale.)

The Palo Verde Nuclear Generating Station
(PVNGS) in Arizona is unique in its size, location
and operation procedures. As the largest facility for
the peaceful use of nuclear power in the U.S.,
PVNGS is a cornerstone of energy in the Southwest.
Consisting of three pressurized water reactors and
turbine-generators, the standardized triple-unit commercial nuclear power facility produces 1,270
megawatts per unit, totaling 3,810 megawatts.
13
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PVNGS is located in the Sonoran Desert 55
miles west of Phoenix, Arizona. This location
is unique because most other nuclear power
plants are situated near a natural body of water; PVNGS is miles from any river, lake or
ocean creating a dilemma when it comes to
securing an essential dependable water supply.
The area’s meager 7 inches of rainfall per year
does little to alleviate this problem.
Like other steam-electric plants, PVNGS requires a dependable water supply to produce
steam and cool equipment. Each unit requires
0.56 million gallons per minute (gpm) for
cooling purposes. With all three units fully
operational, the facility requires approximately 1.7 million gpm. The only body of
water in all of western Arizona that could pos- The Palo Verde Nuclear Generating Station had to look elsewhere
sibly satisfy the plant’s water demands, ignor- for water since the Central Arizona Project’s canals (such as the
ing the fact that Arizona’s share is already one shown above) could not deliver enough water even without
fully appropriated, is the Colorado River. The any other appropriations.
Central Arizona Project, also already totally
Before the onsite WRP could be built, a study was
appropriated, could not even deliver enough water.
conducted with the construction of a demonstration
Ground water was also out of the question because
plant at the WWTP. Testing was performed in order
of the already declining aquifer levels due to pumpto determine the WRP process and specify major
ing for irrigation and municipal purposes.
equipment. In order to meet the cooling demands of
The plant’s designers overcame the lack of a dependable water supply in the vicinity by implementing an innovative strategy — the plant is the only
nuclear energy facility in the world to use reclaimed
water as a source of water for cooling tower operation. The city of Phoenix 91st Avenue Wastewater
Treatment Plant (WWTP) is located 38 miles east of
PVNGS. The treatment plant typically discharged
roughly 130 million gallons per day (mgd) into the
normally dry Salt River bed, which has few downstream appropriations of its flow. PVNGS began
obtaining the treated sewage effluent from the treatment plant in the mid-1970s and treating it further at
an onsite water reclamation plant (WRP) to meet the
stringent industrial water quality requirements.
However, since even this quantity was insufficient to
meet the requirements of a once-through cooling
system, a recycling process was also established.
Thus, a continuous water supply is only necessary
for the water lost to evaporation, which in the summer months is approximately 45,000 gpm for all
three units at full capacity.
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PVNGS, it was determined that water must be recycled through the system 15 times; because of this,
harmful constituents in the wastewater (such as calcium, magnesium, silica and phosphates) needed to
be removed by the WRP to avoid scaling.
The final design for the WRP included the following
components: trickling filters containing plastic media with 100 percent recycle capability, first and
second stage solids contact clarifiers with lime injected into the first stage and soda ash and carbon
dioxide in the second stage, and gravity filters to
remove additional suspended solids. The contractual
cost of the effluent from the WWTP is approximately $50 per acre-foot. The total operation and
maintenance cost to treat the effluent is roughly
$170 per acre-foot — the majority of which is the
cost of chemicals utilized in the process. The use of
reclaimed water by PVNGS is an environmentally
friendly solution and an economic benefit to the local communities and the entire region served by the
power plant.
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3
EXISTING REUSE PROJECTS IN UTAH

water treatment facilities, Central Valley and Tooele,
currently use reclaimed water to irrigate golf
courses. These facilities have implemented advanced treatment processes to make this possible,
thereby conserving a large amount of potable water
for other more suitable purposes. This chapter discusses the agricultural and municipal irrigation projects in the state that have received a construction
permit from the Utah Division of Water Quality for
water reuse (as of 2004). The locations of these projects are shown in Figure 2. Other instances of reuse
that are not subject to the state’s reuse regulations
are also discussed.

Many water and wastewater managers in Utah have
recently begun exploring the possibilities of water
reuse. Because water needs in the state have not yet
necessitated an aggressive pursuit of water reuse, it
is not surprising that the majority of reuse projects
currently in operation, mainly agricultural irrigation,
resemble some of the earliest projects implemented
in other states. Thus far, the primary emphasis or
goal of these projects has been to ensure zerodischarge of the effluent, rather than to put treated
effluent to beneficial use.
The state’s wastewater treatment facilities that have
initiated agricultural reuse have done so because of
the inability to treat the effluent to the standards required to obtain permits from the Utah Division of
Water Quality to discharge effluent into a receiving
stream or aquifer. Under the state’s current water
quality standards, many wastewater treatment
facilities, particularly in rural areas, are required to
maintain total containment of effluent and rely
heavily upon evaporation to dispose of it. A few
wastewater treatment facilities have found it
beneficial to enhance the evaporation process with
evapotranspiration resulting from irrigation of
animal feed crops and pastureland. These facilities
have turned to agricultural reuse primarily as a
means to increase the rate of disposal of effluent.
This is evidenced by the fact that many of these
treatment facilities reduced or completely eliminated
agricultural reuse by being able to dispose of the
entire flow within existing containment lagoons during recent drought years.
Agricultural irrigation is not the only water reuse
application that has occurred in Utah. Two waste-

AGRICULTURAL IRRIGATION PROJECTS
Heber Valley Special Service District1
The Heber Valley Special Service District’s
(HVSSD) water reuse project is probably the best
example in the state of agricultural reuse of wastewater effluent. Because the treatment facility is located on the Provo River just above Deer Creek
Reservoir, a source of drinking water for many Wasatch Front residents, the facility is not allowed to
discharge its effluent to the river without advanced
treatment. Therefore, the primary function of the
agricultural reuse project is the complete disposal of
effluent resulting in zero-discharge. HVSSD treats
wastewater from the entire Heber Valley and uses
the effluent to grow alfalfa. The district treats approximately 1.4 million gallons per day (mgd) —
approximately 1,500 acre-feet per year. The aerated
lagoon facility is located in the central portion of the
valley between Heber City and Midway. The efflu-
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FIGURE 2
Location of Existing Water Reuse Projects in Utah

concerns regarding seepage of the effluent
into the ground water. But reportedly, the
only recent complaints concern odor problems, which develop periodically when the
water level in the storage lagoons is low or
when the lagoons become covered with
ice.
Due to the relatively high growth rate in
Heber Valley, the population is projected
to exceed the capacity of the existing facilities between 2009 and 2013. In order
to meet these future demands, the district
is considering three expansion options:

ent is pumped approximately three miles southeast
to irrigate 400 acres located southwest of Heber and
directly across U.S. Highway 89 from the Heber airport. The water is applied by the use of five center
pivot sprinklers. The district has an additional 50
acres of land for future expansion of treatment facilities as the valley grows in population.
To regulate the supply proportionate to the irrigation
demand and to provide containment during the winter months, the district has a 1,100 acre-feet containment lagoon located on 75 acres adjacent to the
treatment lagoons. A schematic of the Heber Valley
wastewater treatment facility and irrigated ground is
shown in Figure 3. The lagoons are lined to prevent
seepage. The treatment plant went on line in 1981
and the reuse of the treated effluent for irrigation
began the following year. Initially some expressed
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1) Construct new storage cells and
additional land application sites.
Under this option, the district
would continue to operate as it
does today. The projected cost estimate for this alternative is
$13,968,000.
2) Construct a discharging mechanical treatment facility and discontinue reuse of the wastewater effluent. Under this option, the district would treat wastewater to a
higher standard, including the removal of phosphorus, and discharge the effluent into the Provo
River above Deer Creek Reservoir. The cost estimate for this alternative is $29,500,000.
3) Construct a non-discharging mechanical
treatment facility. This alternative is a hybrid of the other two in that the treated effluent would not be discharged into the
Provo River but would be used for irrigation
(or other uses) by other entities. The estimated cost for this option is $10,800,000.
It is interesting to note that the most economical option of the three being investigated involves expanding the reuse project to include higher-valued irrigation purposes. Not only is it the most economical,
but the reuse option is barely one-third the cost of
treating the effluent to a higher standard only to discharge it into the Provo River and receive no further
beneficial use locally.

Existing Reuse Projects in Utah - 3
FIGURE 3
Heber Valley Special Service District Wastewater Treatment Facilities and Water Reuse Project

Not to Scale

Source: Horrocks Engineers, Heber Valley Special Service District 2003 Facility Plan — Executive Summary, June 16,
2004.

Ash Creek Special Service District2
Ash Creek Special Service District was created in
1979 to treat wastewater from the communities of
Hurricane, La Verkin and Toquerville in
southwest Utah. At the time, Hurricane’s
treatment facility was overloaded, and La
Verkin and Toquerville residents utilized septic tanks, which had problems with a high
ground water table. The municipalities were
of the opinion that consolidating and building
a new facility would solve the individual
problems. The district’s aerated lagoon treatment facility went on line in 1986. It is designed to treat 1.4 mgd and could be upgraded
to a 2 mgd plant. At the present time, it is
treating about 1 mgd.

primarily alfalfa and oats. The water is sprinklerapplied by a combination of several center pivots
and hand lines. Irrigation of the crops is done pri-

The treatment process routes the wastewater
through a series of seven ponds on about 60
acres. The ponds have a total capacity of 438
acre-feet. The wastewater is treated and held
in the lagoons over the winter months and
Aerial view of Ash Creek Special Service District’s lagoons and
then released throughout the spring and sum- irrigated cropland. (Photo courtesy of Ash Creek Special Service
mer to irrigate 126 acres of cattle feed crops, District.)
19

3 - Existing Reuse Projects in Utah
marily to dispose of the treated effluent. Despite the
fact that local ranchers eagerly purchase the hay,
little or no profit is realized from the sale of harvested crops.
Depending upon growth in the surrounding area, the
district plans to upgrade the treatment process to a
mechanical treatment facility in the next five years.
Future plans may include conversion of the hay
fields to a sod farm or providing reclaimed water for
a golf course in a proposed development nearby.
Blanding
Blanding has a 2.6 mgd wastewater treatment facility and is currently treating about 0.8 mgd. The facility has self-contained lagoons and evaporates
nearly all the treated effluent. Blanding has considered reusing the effluent to water city parks, but at
this time the city considers it a major capital
investment. The city would need to upgrade
the treatment facility and install a pump station and distribution system for the reclaimed
water; thus, there are no immediate plans to
do so. At the present time, there is one farmer
below the treatment plant who uses a small
amount of the water to fill a private fishpond
and every couple of years uses two or three
acre-feet to flood irrigate an alfalfa field.

Because the land is flood irrigated, the Utah Division of Water Quality (DWQ) requires the city to
maintain monitoring wells in which excessive nitrates have been detected. In order to alleviate this
problem the city is exploring two options: (1) convert the irrigation system to center pivots, and (2)
convert about 1,300 acres into a wetland system that
would eventually flow into nearby Rush Lake. Converting the flood irrigation system to center pivots
would eliminate the monitoring requirements from
DWQ, but is not a practical option as the city would
not be able to maintain an adequate flow during offpeak hours in the winter to keep the sprinkler system
from freezing. The facility is currently conducting a
small wetland pilot test to determine the effectiveness of the plants’ removal of nitrates during the
cold winter months. If results are as expected, the
city anticipates conducting a feasibility study for a
wetland system.

Cedar City3
Cedar City’s regional wastewater treatment
plant began operation in 1996 and currently
treats about 2.1 mgd. The city’s plant is a
trickling filter treatment facility with a capacity of 4.4 mgd to meet anticipated future
growth. When the land was purchased from a Cedar City’s regional wastewater treatment plant uses all of its
local rancher, an agreement was made that the wastewater effluent to irrigate pastureland (shown above).
rancher would receive a portion of the reEnterprise
claimed water for a minimal fee to irrigate some
land.
Enterprise’s wastewater treatment facility receives
and treats roughly 0.11 mgd through the use of two
During the spring and summer, the plant’s effluent is
10-acre aerated lagoons. At the present time, 100
used to irrigate 640 acres of pasture owned by the
percent of the effluent is evaporated. During wetter
city. During the non-irrigation season the water is
times, when evaporation rates cannot keep up with
diverted onto 2,300 acres of pasture — the local
effluent flows, part of the water is drained to an adrancher owns approximately 1,000 acres and the
jacent 10-acre field, the site of a future third lagoon.
other 1,300 is owned by the city. All the land is
Enterprise has not raised any crops there, but cattle
grazed by the rancher’s cows and sheep.
have grazed the land. For several years, community
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leaders have discussed the possibility of using the
effluent for irrigation, but haven’t yet done so.
Francis

amount of water available for use, the city has not
irrigated the fields for several years.
MUNICIPAL IRRIGATION PROJECTS

Francis Town’s wastewater treatment facility treats
about 0.25 mgd of wastewater through a series of
four evaporation ponds that cover approximately
eight acres. Built in the early 1980s, the town’s
evaporative ponds have adequate capacity to store
all winter flows. Although, the town’s primary
treatment is total containment and evaporation, effluent from the fourth pond is diverted onto a 40acre pasture in the spring. The field is leased out for
grazing to local farmers.

Central Valley4
The Central Valley Water Reclamation Facility
completed a project in the year 2000, which provides
treated effluent for irrigation of a public golf course.
Because of the likelihood of human contact, the project needed to meet stricter state water quality standards for irrigation water applied on the course.
Less stringent standards must be met for reclaimed
water conveyed to the flow-thru decorative ponds on
the golf course, which have limited access.

Roosevelt
Roosevelt City may have been the first community
in the state to initiate reuse of wastewater effluent
for agricultural purposes. In 1976, the city first
started using reclaimed water to irrigate about 400
acres of alfalfa with five center pivots. Much of the
flow at that time came from the industrial sector.
However, with many of the oil companies
closing operations in the Roosevelt area
over the past decade, flow volumes to the
treatment plant have been reduced. Today, agricultural production has been reduced to 160 acres with only two pivots.
Wintertime flows are stored in a 55-acre
pond.

The construction cost of the additional treatment
processes necessary for municipal irrigation, which
have the capacity of approximately 1.5 million gallons per day (mgd), was about $1.5 million. Construction included a continuous backwash sand filter,
transmission lines, and pumps to deliver the irrigation water. The system currently produces 0.6 mgd

Santaquin
Santaquin City has a facultative lagoon
treatment facility (a facultative lagoon is
one in which the digestive bacteria are
able to grow both with or without oxygen). It treats about 0.4 mgd in three
treatment ponds with a total capacity of
12.8 million gallons. The city also has
two winter storage reservoirs with a total
capacity of about 550 acre-feet. Santaquin diverts some of the treated effluent
from the storage reservoirs onto 32 acres
of land owned by the city. Harvesting of
the crops is then contracted out to local
farmers who keep a portion of the har- The Central Valley Golf Course receives approximately 0.6 million galvested crop as payment. Due to the recent lons per day of reclaimed water from the Central Valley Water Reclamaongoing drought, which has reduced the tion Facility to irrigate its greens and fill the various decorative ponds.
(Photo courtesy of Central Valley Water Reclamation Facility.)
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for irrigation on the 80-acre site, adjacent to Central
Valley, that now includes the golf course, driving
range and landscaped area of the Salt Lake County
Solid Waste Transfer Station.
The water is applied at night by means of a pressurized spray irrigation system. Shrubs, trees and grass
appear to have responded well to the managed watering system. The need to fertilize the grounds has
also been reduced due to the nutrients available in
the reclaimed water. The estimated total operation
and maintenance costs to deliver water to the golf
course, not including capital depreciation, are approximately $60 per acre-foot.
Tooele5
In 1995, the city of Tooele began exploring options
to increase its wastewater treatment capacity. At the
same time, a developer was looking for water for a
residential development and an 18-hole golf course.
An agreement was reached that Tooele City would
supply water for the development for a fee, and the
developer would donate land for the expansion of
the treatment plant.
In May 2000, Tooele City began using reclaimed
water meeting strict reuse standards from the new
Tooele City Wastewater Treatment Facility on the
nearby Overlake Golf Course. The reclaimed water
for the Water Reuse Storage Lakes Project, con-

structed and owned by Tooele City, meets strict municipal irrigation standards. It is stored briefly onsite
before being pumped through a 12-inch diameter
force main from the distribution pump station to the
storage lake system located on and around the golf
course. The storage lake system is comprised of 17
clay-lined lakes with an approximate total surface
area of 66 acres and a capacity of roughly 768 acrefeet. Two pump stations then deliver water from the
lakes to the irrigated sites on the course.
As the surrounding population grows, resulting in
increased sewage flows to the treatment plant, a
third pump station will deliver reclaimed water to
the Overlake development’s residential irrigation
system.
OTHER INSTANCES OF WATER REUSE IN UTAH
There are numerous instances throughout the state in
which water rights to treated effluent from wastewater treatment facilities have been obtained through
the normal water rights appropriation process. Some
municipalities have filed for and received water
rights to the effluent from their own treatment facilities. Some of the beneficial uses listed in these water rights applications include agricultural irrigation,
stock watering, wildlife propagation, and municipal
and industrial uses.

For regulatory purposes, the Utah Division of Water
Quality does not consider the use of effluent as water reuse if the effluent has been
discharged as specified under a facility’s
Utah Pollutant Discharge Elimination
System (UPDES) permit. Once the effluent has been discharged at the proper location under the corresponding UPDES
permit, DWQ considers the necessary water quality standards to have been met and
any subsequent use (indirect reuse) does
not fall under their jurisdiction. Also, because the entities have obtained rights to
use the effluent through the normal appropriation process, the Utah Division of
Water Rights does not consider it reuse as
far as regulatory purposes are concerned.
For more information on water rights to
use treated effluent that were filed through
Aerial view of Tooele’s Wastewater Treatment Plant and the golf
the normal appropriation process, see
course’s lakes that store the reclaimed water for irrigation. (Photo
Chapter 6 – Approved, Rejected and Uncourtesy of Tooele Wastewater Treatment Plant.)
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TABLE 4
Existing Water Reuse Projects in Utah

Entity

Average
Daily Flow
(mgd)

Nature of Reuse

Estimated Reuse
Volume
(acre-feet/year)

Agricultural Irrigation
Ash Creek SSD

Alfalfa production

0.90

1,008

Blanding City

Alfalfa production

0.20

<10†

Cedar City

Irrigation of pastureland and native vegetation

2.10

2,352

Enterprise

Irrigation of pastureland

0.24

<40†

Francis

Irrigation of pastureland

0.25

280

Heber Valley SSD Alfalfa production

1.40

1,568

Roosevelt

Alfalfa production

0.51

571

Santaquin

Irrigation of pastureland

0.37

<128†

5.97

5,957

0.60*

672*

1.70

1,904

SUBTOTAL

2.30

2,576

TOTAL

8.27

8,533

SUBTOTAL
M&I Irrigation
Central Valley

Irrigation of a golf course

Tooele

Irrigation of a golf course and residential development

*This is only the portion of the total flow that is treated for the reuse project.
†
Estimated from irrigated acres and water right duty.
(Source: Utah Division of Water Quality and individual treatment plant operators, October - December 2004).

Unapproved Appropriations of Sewage Effluent in
Utah.
SUMMARY
The existing water reuse projects in Utah are summarized in Table 4. Combined, these projects use
over 8 million gallons per day (8,533 acre-feet per
year). The majority of this total is utilized for agricultural irrigation at almost 6 mgd (5,957 acre-feet
per year). With the exception of Central Valley, the
amount shown in the table represents the total

amount of wastewater treated by the facilities.
While Central Valley and Tooele reuse the entire
amount shown, over half of the facilities reusing effluent for agricultural irrigation only use a portion as
discussed earlier in this chapter. Although only two
of the 10 projects are for municipal and industrial
(M&I) irrigation purposes, the two projects make up
over 25 percent of the total reuse at 2.3 mgd (2,576
acre-feet per year). While the primary motivation
for most of the current projects has been to comply
with a zero-discharge requirement, the most recent
projects have been for higher-value M&I purposes.

NOTES
1

Horrocks Engineers, Heber Valley Special Service District 2003 Facility Plan — Executive Summary, June 16,

2004.
2

Personal communication with Darwin Hall, Ash Creek Special Service District Superintendent, December 1, 2004.
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3

Personal communication with Daniel Morrison, Cedar City Corporation — Industrial Pretreatment, December 1,

2004.
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4

Personal communication with Ron Roberts, Engineer at Central Valley Water Reclamation Plant, July 2004.

5

Personal communication with Dan Olson, Tooele Reclamation Plant Superintendent, October 2004.
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FUTURE REUSE IN UTAH

ment plant and divert approximately 460 acre-feet
Since water reuse is relatively new in Utah, many
per year of treated effluent. However, the State Enpossibilities exist for future water reuse projects. As
gineer decided that the proposed effluent reuse and
described in Chapter 3, most projects already in
change in point of discharge would only be consisplace are for agricultural irrigation with just two projects using reclaimed water for municipal
irrigation purposes. This chapter provides
FIGURE 4
a description of other projects that have
Location of Proposed Water Reuse Projects in Utah
been proposed, including several already
evaluated by the State Engineer. Figure 4
shows the location of these projects as well
as the existing projects from Chapter 3.
This chapter also provides a list of all the
current wastewater treatment facilities
throughout the state with their estimated
daily discharge and total annual volume
treated, as well as a rough estimate of the
potential for further reuse.
PROPOSED PROJECTS IN UTAH
The current proposals listed in this section
demonstrate only a part of the wide range
of reuse possibilities and the increased attention authorities are giving to this technology. The known water reuse proposals
are listed in Table 5. Although an attempt
has been made to list all proposals, this
table may not include all projects currently
under consideration.
Hildale
In conjunction with Twin City Water
Works, the city of Hildale proposes to
change the point of discharge of its treat25
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TABLE 5
Proposed Reuse Projects in Utah

Entity

Potential
Reuse Amount
(ac-ft/yr)

Nature of Use

City of Hildale

City street and highway landscaping and agricultural feed
crops.

Orem City

Municipal irrigation of golf course and city sports park.

9,634

Payson City

Residential irrigation and industrial non-contact cooling water.

4,532

St. George City

Irrigation of parks and golf courses and to fulfill Shivwits Band
of Paiute Indians Water Rights Settlement Agreement.

6,496

North Salt Lake/South
Davis Sewer District

Residential Irrigation.

Saratoga Springs and
Lehi City

Residential irrigation and irrigation of a golf course.

1,135*

Central Weber Sewer
Improvement District

Residential Irrigation.

5,600*

377

463

TOTAL

28,237

*These values are as proposed and have not yet been processed by the State Engineer.

tent with the underlying water rights if only 377
acre-feet per year were depleted from the hydrologic
system. (See Chapter 6 – Evaluating Diversion and
Depletion Limits of Underlying Water Rights, for
more information on the State Engineer’s evaluations.) The city proposes to use the reclaimed water
to irrigate city street and highway landscaping, agricultural feed crops, and possibly a tree farm. Discussions are still being held as to the best possible
uses, but the city must implement some type of reuse
project in time for the 2005 irrigation season in order
to divert some of the effluent out of the lagoons and
increase the capacity of the treatment facility.
Orem1
Although the city of Orem has been approved by the
State Engineer to reuse over 9,500 acre-feet per year
of reclaimed water from the Orem City Water Reclamation Plant, it currently only has plans to use
about 1.3 million gallons per day (728 acre-feet per
year based on a 180-day irrigation season), less than
eight percent of the approved amount.
A golf course under construction adjacent to the
treatment plant will be completed mid-summer
2005. The golf course will have a dual irrigation
system that will allow it to be irrigated with potable
water for the first two to three years. The city will

26

then irrigate the golf course with reclaimed water.
At that time, the city will also provide reclaimed
water for irrigation of the 40-acre City of Orem
Lakeside Sports Park located a few city blocks from
the reclamation plant. A supply line will be hooked
into the existing irrigation system for the sports park,
and purple sprinkler heads will be installed to signify the presence of reclaimed water.
Payson2
Payson City Corporation proposes to use 4,532 acrefeet per year of treated effluent from the Payson City
Wastewater Treatment Plant. The effluent is currently discharged from the Payson City Wastewater
Treatment Plant into a ditch that flows to Beer
Creek, a tributary to Utah Lake, within the service
area of Payson City. The project will include noncontact cooling water and water for a retrofitted secondary irrigation system for Payson City. Due to
water quality rule changes that were made during the
original construction of the treatment plant, the facility has already been meeting the necessary standards
for municipal irrigation. Thus, reuse has proven to
be a particularly economical option for Payson because the only upgrade necessary for the reuse project has been the addition of a pump station to provide the reclaimed water to where it is needed.

Future Reuse in Utah - 4
The project has already been partially
completed. The Nebo Generating Facility
(NGF), located adjacent to the city’s
treatment facility, began reusing some of
the reclaimed water in October 2004. The
natural gas-fired generating facility was
completed in June 2004 by the Utah Association of Municipal Power Systems
and was specifically constructed next to
the wastewater treatment facility with the
intent to receive some of the reclaimed
water for its cooling towers. NGF operates only during peak demand hours and
uses about 1,000 to 2,000 gallons per
minute depending upon the demand. It
purchases the reclaimed water from the
treatment facility for approximately $0.40
per 1,000 gallons ($130 per acre-foot) and
draws the necessary water from storage
tanks with a capacity of about 150,000 The Nebo Generating Facility is located adjacent to Payson City’s
Wastewater Treatment Facility to take advantage of the available regallons.
claimed water for cooling tower purposes. (Photo courtesy of Utah
Association of Municipal Power Systems.)

The rest of the reuse project is scheduled
to be online for the irrigation season in
2005. The city already maintains a secondary irrigation system for its residents, but the city is waiting
on a decision from the Utah Division of Water Quality as to what adjustments must be made to the current system before reclaimed water can be
used. Once online, reclaimed water will be
mixed with water from the city’s current surface supplies.

pipeline to Ivins Reservoir. Since the city must already provide the necessary level of treatment to
meet reuse standards, it will also be able to provide
reclaimed water to irrigate several golf courses along
the route of the pipeline. Because of the strict reuse

Payson City’s proposal was processed by the
State Engineer in December 2003, despite
protests that the right to use the effluent had
been foregone by the city due to more than
five years of nonuse. The Provo River Water
Users Association has appealed the State Engineer’s decision (for more information regarding this appeal, see Chapter 6).
St. George3
As part of the Shivwits Band of Paiute Indians
Water Rights Settlement Agreement, St.
George City must deliver 2,000 acre-feet of
water per year for various uses on the
Shivwits Indian Reservation. The agreement
allows the city to fulfill its obligation by providing reclaimed water through an eight-mile

St. George has already built sections of its eight-mile pipeline to
deliver reclaimed water to the Shivwits Indian Reservation. The
city installed various sections of the pipe as areas along the route
of the pipeline were developed. (Photo courtesy of City of St.
George Water Services.)
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standards that must be met for municipal irrigation,
the management personnel for the golf courses that
will receive the reclaimed water are excited that the
water quality will actually exceed that of the irrigation water currently being used. The city of St.
George also hopes to irrigate a city park and cemetery with reclaimed water.
Necessary construction for the project will include
the pipeline to Ivins Reservoir, improvements to the
water reclamation facility to meet reuse standards,
and pumping and storage facilities for the reclaimed
water. The city anticipates that the project will be
online for the irrigation season in 2006. Because a
large portion of the city’s water is purchased from
the Washington County Water Conservancy District,
the State Engineer has currently limited the city’s
reuse amount to 6,496 acre-feet per year out of the
originally proposed 11,732 acre-feet per year.
Through agreements with the district, the city of St.
George hopes to be able to increase its reuse capacity and meet all the demands for reclaimed water
within its service area.
South Davis Sewer District4

Saratoga Springs and Lehi City5
Saratoga Springs and Lehi City are currently serviced by Timpanogos Special Service District. The
two cities are investigating a proposed “satellite”
water reclamation plant. A satellite plant is a small
treatment facility located near the desired area of
reuse that removes and treats a portion of the wastewater from a main sewage collection line. Solids
removed during treatment are discharged back into
the collection system for further treatment at the
main treatment plant. The proposed satellite plant
will have a capacity of 1.0 million gallons per day
(mgd) that could be expanded into 2.0 mgd as
needed.
The new plant would provide reclaimed water for
residential irrigation systems (and possibly a golf
course) in Saratoga Springs and Lehi City. The satellite plant would be the first of three possible plants
to provide reclaimed water for the cities served by
the district. Other cities served include American
Fork, Pleasant Grove, Alpine, Highland, Cedar Hills
and Eagle Mountain. Two additional plants will be
investigated only if the initial project is economically viable.

In conjunction with Weber Basin Water Conservancy District and the South Davis Water
Reclamation Plant, North Salt Lake filed a
notification with the State Engineer to reuse
approximately 463 acre-feet per year of effluent from the plant. This water will be placed
in holding ponds and pumped into a new municipal irrigation system for the residential and
commercial customers in the western-most
part of the city. Since North Salt Lake has an
ordinance requiring secondary water systems
for all new developments, and the South
Davis plant already treats water to a level that
is acceptable for such uses, water reuse appears to be one of the city’s most economical
alternatives. The reclaimed water, however, is
high in dissolved salts. Proper education and
changes in watering habits by the end user
will likely be necessary to avoid undesirable
effects such as ground sterilization. The city
has already begun construction of the neces- The Timpanogos Special Service District currently services several
sary facilities.
cities in north Utah County. A proposed satellite plant near Saratoga Springs will reclaim a portion of the city’s wastewater for reuse while sending the removed solids on to the district’s main
wastewater treatment facility shown above. (Photo courtesy of
Timpanogos Special Service District.)
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Central Weber Sewer Improvement District6

Northern Utah

Central Weber Sewer Improvement District is proposing a water reuse project in Weber County,
northwest of Ogden. In conjunction with the District, Pine View Water Systems proposes to use approximately 10 mgd (5,580 acre-feet per year based
on a 180-day irrigation season) of treated effluent to
help meet the growing demand for nonpotable irrigation water within its service boundaries. This is approximately 30 percent of the effluent that is currently treated and discharged into the Weber River
and the Warren Canal.

Since the northern part of the state is the fastest
growing area, excluding the St. George area, it will
face the greatest challenges in meeting future water
needs. As the population spreads out, more and
more farmland will be converted to residential areas.
While municipal and industrial needs will rise, the
need for agricultural irrigation water will diminish.
Thus, the greatest potential for water reuse will
likely be for municipal irrigation systems that serve
residential landscapes or large landscapes such as
golf courses, parks and schools. One factor that
may limit the potential of future projects in Northern
Utah is the dependence of some downstream users
on the effluent from discharging treatment facilities.
Water rights protests about some reuse projects from
downstream users have already occurred because of
this issue, and because the majority of the facilities
in Northern Utah are discharging facilities, more
protests will likely result as additional projects are
proposed.

In order to meet water quality standards required for
use in municipal irrigation systems, the treatment
plant will install bio-enhanced membrane filters.
Design engineers recommended this technology because it will provide a level of treatment that is more
reliable than other filtering technology, and although
more expensive, will likely be more acceptable to
water users. After treatment, the water will be
pumped approximately four miles into an existing
secondary water storage reservoir where it will mix
with untreated Ogden River water before it enters
the existing irrigation system pipelines. The total
estimated cost of the project is approximately $22.5
million.
FUTURE POTENTIAL FOR REUSE IN UTAH
As the population of Utah grows, water demand will
increase. As mentioned in previous chapters, water
reuse is an important option to help meet some of
these growing demands. Because the water supply
situation in each area of the state is different, the
implementation of reuse will also be diverse. To
facilitate a discussion of how these needs may be
met in general terms, the state has been divided into
three areas: Northern, Southwestern and Eastern
Utah. Figure 5 shows how the regional divisions
have been made, the location of the existing and
proposed reuse projects and all of the wastewater
treatment facilities in each region. All the wastewater treatment facilities in each region are listed in
Tables 6 – 8 accompanied with brief discussions of
each area and a summary of the potential for reuse in
each area as shown in Tables 9 and 10.

As can be seen in Table 6, several facilities discharge more than 10 million gallons per day (mgd)
and could implement large-scale water reuse projects
in Northern Utah. The most suitable projects will
likely be similar to the Central Valley and Tooele
reuse projects, because they are located in growing
urban areas and provide water for high-value M&I
uses. Ten out of the 17 reuse projects already in
place or currently proposed are located in this region. Particular areas that might experience a strong
interest in reuse as a future supplement to water supplies are Weber, Davis, Salt Lake and Utah counties.
Jordan Valley Water Conservancy District already
plans to implement water reuse in two phases (Figure 6) in order to meet anticipated demands over the
next 50 years.
The Central Utah Water Conservancy District
(CUWCD) is required by an agreement with the U.S.
Department of the Interior to reuse a total of 18,000
acre-feet per year as part of the Utah Lake Drainage
Basin Water Delivery System, a part of the Central
Utah Project. The agreement requires entities served
by CUWCD to begin reusing 1,000 acre-feet per
year by 2016, and an additional 1,000 acre-feet per
year every year until 2033. From the year 2033 until
2050, CUWCD must continue reusing 18,000 acrefeet per year. For every year that CUWCD fails to
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FIGURE 5
Wastewater Treatment Facilities and Existing and Proposed Water Reuse Projects
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TABLE 6
Wastewater Treatment Facilities in Northern Utah
County
Box Elder

Cache

Rich
Weber
Davis

Morgan

Summit

Tooele

Salt Lake

Utah

Wasatch

Facility
Bear River
Brigham City
Corinne
Perry
Tremonton
Hyrum
Lewiston
Logan
Richmond
Wellsville
Bear Lake
†
Central Weber
Plain City
Central Davis
North Davis
South Davis North
South Davis South†
Henefer
Morgan
Mountain Green
Coalville
East Canyon Creek
Francis†
Kamas
Oakley
Silver Creek
Grantsville
Lake Point
Stansbury Park
†
Tooele
Wendover
†
Central Valley
Magna
Salt Lake City
South Valley
†
Orem
Payson†
Provo
Salem
Santaquin†
Spanish Fork
Springville
Timpanogos†
†
Heber Valley

Treatment Type—
Disposal Method
Lagoon--Discharging
Mechanical--Discharging
Lagoon--Discharging
Lagoon--Discharging
Mechanical--Discharging
Mechanical--Discharging
Lagoon--Total Containment
Lagoon--Discharging
Lagoon--Discharging
Lagoon--Discharging
Lagoon--Total Containment
Mechanical--Discharging
Lagoon--Discharging
Mechanical--Discharging
Mechanical--Discharging
Mechanical--Discharging
Mechanical--Discharging
Lagoon--Discharging
Lagoon--Discharging
Lagoon--Discharging
Mechanical--Discharging
Mechanical--Discharging
Lagoon--Land Application
Lagoon--Discharging
Lagoon--Discharging
Mechanical--Discharging
Lagoon--Discharging
Lagoon--Discharging
Lagoon--Discharging
Mechanical--Discharging
Lagoon--Discharging
Mechanical--Discharging
Mechanical--Discharging
Mechanical--Discharging
Mechanical--Discharging
Mechanical--Discharging
Mechanical--Discharging
Mechanical--Discharging
Lagoon--Discharging
Lagoon--Total Containment
Mechanical--Discharging
Mechanical--Discharging
Mechanical--Discharging
Lagoon--Land Application
Total

Average Flow
(mgd)
0.18
2.02
0.05
0.48
1.02
0.78
0.08
11.66
0.19
0.23
0.17
34.12
0.36
4.57
17.98
6.06
2.46
0.33
0.18
0.09
0.27
2.48
0.25
0.45
0.10
1.11
0.53
0.10
0.85
1.70
NA
54.82
2.21
34.18
23.51
8.95
1.03
15.23
0.66
0.37
3.06
3.50
6.47
1.40
246.24*

Average Annual Flow
(acre-feet/year)
202
2,262
56
538
1,142
874
90
13,059
213
258
190
38,214
403
5,118
20,138
6,787
2,755
370
202
101
302
2,778
280
504
112
1,243
594
112
952
1,904
NA
61,398
2,475
38,282
26,331
10,024
1,154
17,058
739
414
3,427
3,920
7,246
1,568
275,789*

*Some values were not available, thus the actual total is a little higher.
†
These facilities are part of an existing or proposed water reuse project.
(Source: Utah Division of Water Quality, November 2004).
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FIGURE 6
Jordan Valley Water Conservancy District Water Supply Plan (Drought Year Scenario)
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fulfill this requirement, it must assess itself a surcharge as specified in the amendment. Under Section 207 of Central Utah Project Completion Act,
any surcharges collected are to be used by CUWCD
to help fund water reuse projects that are created
within its service area. More information on possible funding for reuse through this program can be
found in Chapter 7 – Potential State Funding
Sources.

ment. The Logan Cow Pasture Water Company has
a water right to use about 12 mgd of Logan’s effluent (see Chapter 6 for more information on appropriations of treated effluent) for irrigation during the
summer and an additional three mgd of Logan’s effluent is used for wetland and wildlife habitat. The
city of Hyrum is investigating using reclaimed water
to supplement a secondary irrigation system.7
Southwestern Utah

Even some water users in Cache Valley, one of the
more water-rich areas of the state, are practicing reuse and recycling and investigating future possibilities. West Point Dairy in Hyrum is recycling water
by using filtered water captured from evaporation
during the manufacturing process to rinse equip-

The majority of this region consists of dry rural areas that could benefit from water reuse projects to
increase the amount of water available for agricultural irrigation. The majority of the treatment facilities in southwestern Utah (Table 7) currently use

TABLE 7
Wastewater Treatment Facilities in Southwestern Utah
County
Juab
Sanpete

Millard

Sevier

Beaver

Iron
Washington

Kane

Facility
Eureka
Nephi
Ephraim
Fountain Green
Gunnison
Manti
Moroni
Mt. Pleasant
Spring City
Delta
Fillmore
Hinckley
Redmond
Richfield
Salina
Beaver
Milford
Minersville
Cedar City†
Parowan
Ash Creek†
Enterprise†
Hildale†
Springdale
St. George†
Kanab
Long Valley

Treatment Type—Disposal
Method

Average Flow
(mgd)

Lagoon--Discharging
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Mechanical--Discharging
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Discharging
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Mechanical--Discharging
Lagoon--Total Containment
Lagoon--Land Application
Lagoon--Discharging
Lagoon--Land Application
Lagoon--Discharging
Mechanical--Discharging
Lagoon--Total Containment
Lagoon--Land Application
Total

0.13
0.42
0.57
0.06
0.19
0.38
0.49
0.23
0.05
0.85
0.23
0.04
0.05
0.73
0.57
1.13
0.17
0.07
2.10
0.43
0.90
0.24
0.72
0.39
6.44
0.24
0.09
17.91

Average Annual Flow
(acre-feet/year)
146
470
638
67
213
426
549
258
56
952
258
45
56
818
638
1,266
190
78
2,352
482
1,008
269
806
437
7,213
269
101
20,061

†

These facilities are part of an existing or proposed water reuse project.
(Source: Utah Division of Water Quality, November 2004).
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total containment lagoons, which do not have a permit to discharge effluent into surface water bodies.
This alleviates many of the problems that communities in northern Utah will face in terms of potential
water right conflicts with downstream users. Since
these facilities do not provide an effluent that downstream users have come to rely upon, the reclaimed
water could easily be diverted to supplement irrigation water or, in the case of the few high growth cities in Washington County, to supplement supplies in
similar fashion to that of St. George’s proposed project. In Iron County, possible water reuse in the Cedar City area represents one of the few feasible alternatives available to supplement limited water
supplies.

Eastern Utah
Water reuse could prove useful in this part of the
state in much the same way as the southwestern part
— for irrigation purposes. Although small in terms
of total volume, reclaimed water would be an excellent addition to the water supplies in this part of the
state, as it would be one of the most reliable sources
of water available in this arid region. Several cities
in this area have been forced to impose heavy restrictions on landscape irrigation in times of drought
in order to conserve drinking water supplies. In addition, many farmers do not receive enough water
for crops to survive the dry summers because supplies run out. Two treatment facilities already apply
effluent to land, but do so largely as part of the

TABLE 8
Wastewater Treatment Facilities in Eastern Utah
County
Facility
Duchesne Altamont
Duchesne
Myton
Neola
Roosevelt†
Tabiona
Manila
Daggett
Ashley Valley
Uintah
East Carbon
Carbon
Price River
Castle Dale/
Emery
Orangeville
Cleveland
Elmo
Emery
Ferron
Green River
Huntington
Moab
Grand
Hanksville
Wayne
San Juan Monticello
Blanding†
Mexican Hat
Escalante
Garfield
Panguitch
Tropic

Treatment Type—
Disposal Method
Lagoon--Total Containment
Lagoon--Discharging
Lagoon--Total Containment
Lagoon--Discharging
Lagoon--Land Application
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Discharging
Lagoon--Total Containment
Mechanical--Discharging
Lagoon--Discharging
Lagoon-Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Discharging
Lagoon--Total Containment
Lagoon--Discharging
Mechanical--Discharging
Lagoon--Total Containment
Lagoon--Land Application
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Lagoon--Total Containment
Total

*Some values were not available, thus the total flow is actually higher.
†
These facilities are part of an existing or proposed water reuse project.
(Source: Utah Division of Water Quality, November 2004).
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Average Flow Average Annual Flow
(mgd)
(acre-feet/year)
0.06
67
0.21
235
0.59
661
0.07
78
0.51
571
0.01
11
0.17
190
2.04
2,285
0.06
67
1.77
1,982
NA

NA

0.04
0.02
0.06
0.21
0.18
0.17
0.76
0.03
0.22
0.20
0.20
0.07
0.18
0.10
7.93*

45
22
67
235
202
190
851
34
246
224
224
78
202
112
8,879*
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treatment process. With much of the
area’s effluent terminating in total
containment lagoons, as in the
southwestern region, watering restrictions in cities like Blanding and
Monticello could be alleviated by
water reuse. Agricultural irrigation
supplies might also be supplemented
to reduce the harsh effects of
drought.

TABLE 9
Current and Projected Discharges from Statewide
Wastewater Treatment Facilities
Current Discharge*
(2004)
Region
Northern Utah
Southwestern Utah
Eastern Utah

SUMMARY
Since the northern part of Utah is the
most densely populated, it is not surprising that five of the seven proposed projects lie within this area.
The combined flows of the five projects represent over 21,000 acre-feet
per year, while the seven projects as
a whole could ultimately provide
over 28,000 acre-feet per year. This
is a significant contribution to meeting future water needs.

TOTAL

Projected Discharge†
(acre-feet/year)

mgd

acrefeet/year

246.24

275,789

440,550

565,234

17.91

20,061

47,287

73,060

7.93

8,879

11,031

12,488

272.08

304,729

498,868

650,782

2030

2050

*Current discharge values were obtained from the Utah Division of Water Quality.
†
Projected discharges are based on population projections from the Governor’s
Office of Planning and Budget.

TABLE 10
Estimated* Current and Projected Volumes Available for Reuse
Current Discharge
(2004)
Region
Northern Utah
Southwestern Utah

Projected Discharge
(acre-feet/year)

mgd

acrefeet/year

98.81

110,665

176,778

226,810

8.04

9,004

21,225

32,793

2030

2050

Additional water reuse projects could
Eastern Utah
3.44
3,854
4,788
5,420
help satisfy future water demands in
†
‡
123,523
202,791
265,023‡
TOTAL 110.29
critical areas of the state. In order to
8
provide a reliable supply in the year *Estimates are based on a 60 percent reduction for discharging facilities and a 50
2050, the Utah Division of Water percent loss for total containment facilities (see text for further details).
†
Approximately 8,533 acre-feet per year of this total is currently being reused
Resources estimates that an addi(4,552
in the northern region, 3,400 in the southwestern region, and 581 in the
tional 486,000 acre-feet will be
eastern region).
needed above and beyond conserva- ‡In addition to the current reuse amount, 28,237 acre-feet per year of this total is
tion and agricultural transfers.9 As currently proposed for reuse (21,364 in the northern region and 6,873 in the
shown in Table 9, wastewater treat- southwestern region).
ment facilities in Utah currently disthroughout the season, reaching a peak in midcharge over 270 mgd. This equates to over 300,000
summer, without storage facilities, the division estiacre-feet per year and is estimated to eventually in10
mated that only 40 percent of the annual volume
crease to over 650,000 acre-feet per year by 2050.
from discharging facilities could reasonably be utilized. Treatment facilities with total containment
This is a significant portion of the estimated addilagoons would be able to provide a slightly larger
tional supply that needs to be developed. However,
portion of the effluent for irrigation purposes with an
due to various factors, the amount of effluent that
estimated 50 percent reduction due to seepage and
could be developed to help meet future needs is limevaporation.11
ited. Table 10 shows the estimated volume of effluent that could potentially be currently developed, as
well as the estimated volumes in 2030 and 2050.
Because irrigation is the most probable use for reclaimed water, the division reduced the estimated
volumes available for reuse by considering seasonal
demands. Because irrigation requirements vary

Storage capability and various year-round uses such
as industrial reuse could potentially increase the
amount estimated; however, there are other factors
that could further limit the amount of effluent available for reuse. These include potential downstream
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impacts to the environment and downstream users.
Many water rights do not allow 100 percent depletion and would thus limit the amount that could be
reused. Stringent water quality standards imposed
upon reclaimed water, unknown risks, public acceptance and economics will also limit possibilities for
full development. Each of these issues is discussed
in detail in later chapters.

Despite the issues that may arise, it is evident that
water reuse has the potential to play an important
role in satisfying future water demands. The success
of existing projects combined with this potential will
likely propel future developments to help meet needs
in the state of Utah.
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4

Personal communication with Scott Paxman, Assistant General Manager for the Weber Basin Water Conservancy
District, December 3, 2003.
5

Personal communication with Garland J. Mayne, District Manager for the Timpanogos Special Service District,
December 9, 2004.
6

Pine View Water Systems, Wastewater Recycling Project Appraisal Report, (April 2004), 2, 6 and 8.

7

Scott, Earl, “Reclaiming water adds up,” (Logan Herald Journal, July 12, 2004).

8

A reliable supply includes an additional 20 percent added to the estimated demand to provide in essence a safety
buffer for uncertainties in population growth as well as in demand.
9

Utah Division of Water Resources, “Meeting Utah’s Future M&I Needs,” February 2005. This is an un-published
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Projected discharges are based on population projections from the Governor’s Office of Planning and Budget.

Personal communication with Ed Macauley, Manager of the Construction Assistance Section for the Utah Division of Water Quality, January 27, 2005.
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5
WATER QUALITY
REGULATIONS AND ISSUES

passage of the Utah Water Pollution Control Act.
Known as Utah’s “Water Quality Act,” Title 19,
Chapter 5 of the Utah Code established the Utah
Water Quality Board and granted it regulatory authority. The act required the newly formed board to
classify the state’s waters according to water quality,
and also to set effluent treatment requirements and
standards for the first time. As a result, all major
communities in Utah were required to construct municipal sewer systems. By 1965, all major Utah cities had a wastewater treatment facility, which
achieved secondary treatment.1

Regulation of water quality is an important topic.
Nearly all the efforts made and rules created with
respect to water quality are for the benefit of public
health. Due to greater understanding of the spread
of diseases through drinking water and an increased
knowledge about wastewater treatment methods,
epidemics and plagues as seen in past centuries have
essentially been eliminated.
This chapter discusses some of the history of federal
and state water quality regulations relative to water
reuse. It discusses the requirements for water reuse
projects as specified by the Utah Division of Water
Quality (DWQ) and the steps that must be taken to
acquire the proper permits. It also provides a description of some of the treatment processes, including operation and accomplishment, in order to provide a general understanding of what is possible
with today’s technology. Lastly, this chapter discusses the categories of reuse for which Utah has not
yet defined regulations and lists the U.S. Environmental Protection Agency’s suggested guidelines for
these categories.

Federal Regulation and the Total Maximum
Daily Load Program
Passed in 1972, the Federal Clean Water Act established regulations and enforcement designed to stop
pollution from industrial and municipal sources.
The Clean Water Act, which focused primarily on
reducing water pollution from point sources, was
revised in 1987 to include regulation of nonpoint
source pollution and provide a funding mechanism
for cleanup.2

GENERAL DISCUSSION OF STATE AND FEDERAL
WATER QUALITY REGULATIONS

The U.S. Environmental Protection Agency is
charged with administering the Federal Clean Water
Act, including the Total Maximum Daily Load
(TMDL) program. The TMDL program requires
each state, territory or Tribe to conduct a review of
all water bodies within its jurisdiction. Impaired
waters are identified according to criteria in Section
303(d) of the act. In Utah, the Division of Water
Quality (DWQ) is responsible for performing this
task. In developing this list (called the 303(d) list),

In order to understand the water quality requirements for reuse projects in Utah, it is important to
review the federal and state regulations that have
been developed over time to protect water quality.
During the past 50 years, Utah’s water quality regulations have focused on protecting and restoring water quality in the state’s surface waters. State regulation of wastewater effluent began in 1953 with the
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DWQ reviews the beneficial uses identified by all
available information and determines if the water
body’s quality does or does not support the identified uses. Should an impaired water body be identified, DWQ and local stakeholders propose ways to
reduce impairments to an acceptable level in order to
return the water to a supporting condition. Municipalities discharging effluent to state waters are also
required to obtain a Utah Pollutant Discharge Elimination System (UPDES) permit from DWQ. The
limits for pollutants are generally determined by
TMDLs, with individual waste load allocations designated in the UPDES permit. To date, 197 water
bodies in Utah have been identified as impaired and
169 TMDLs have been approved.3
State Regulation
As already mentioned, the Utah Water Quality
Board has classified the water bodies of the state
according to beneficial use and water quality. State
water quality designations can be found in Utah
Administrative Code, Rule R317-2-6, and a list of
water body classifications in Rule R317-2-13.
Waters that are designated as High Quality Water
Category 1 cannot receive new discharges of wastewater. High Quality Water Category 2 waters cannot be degraded below Category 2 water quality. In
addition, “Waters whose existing quality is better
than the established standards for the designated
uses will be maintained at high quality unless it is

determined by the Board, after appropriate intergovernmental coordination and public participation in
concert with the Utah continuing planning process,
that allowing lower water quality is necessary to accommodate important economic or social development in the area in which the waters are located.”4
All other waters of the state (Category 3 and below)
allow point source discharges and degradation depending upon completion of an Antidegradation Review (ADR). An ADR is conducted to determine
compliance with state and federal regulating activities such as Clean Water Act Sections 401 (FERC
and other federal actions), 402 (UPDES permits),
and 404 (Army Corps of Engineers permits). Alternatively, municipalities are not required to reduce
pollutants in discharged effluent below existing levels in the water diverted for use. Utah’s antidegradation policy is meant to maintain current water quality
and uses. In cases where pollutants exceed the allowable limits for historical uses, the TMDL program goes a step further towards restoration of water
quality.
Impact of Regulations on Reuse
The Total Maximum Daily Load program and the
Utah Water Pollution Control Act may impact communities wishing to reuse wastewater effluent. In
some instances, removing large volumes of effluent
from a river or lake for reuse may cause the concentrations of some downstream contaminants, such as
fertilizers and pesticides, to increase above acceptable thresholds. Such a scenario would require adjustments to TMDL goals and individual entities’ waste load allocations. In
other cases, the opposite may be true because
preventing the effluent from discharging to a
stream or lake may be the best option to meet
water quality standards downstream.

Some water bodies in Utah, such as Pineview Reservoir shown
above, are a source of drinking water for downstream communities
and are therefore subject to strict pollution discharge limitations.

38

State and federal regulations that protect water
quality were put in place to protect public
health as well as the environment. The standards are partially met through primary and
secondary treatment of wastewater that remove much of the contaminants that would
otherwise degrade the state’s waters and jeopardize the public’s health. Utah Administrative Code, Rule R317, Water Quality designates how surface water quality is to be pro-
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tected, and also outlines the water quality requirements for water reuse.
Municipalities currently discharging into waters of
the state already have to meet Utah Administrative
Code, Rule R317-1-3, Requirements for Waste Discharges. In order to reuse treated wastewater effluent, the requirements of Rule R317-1-4, Utilization
and Isolation of Domestic Wastewater Treatment
Works Effluent, must also be met. A full copy of
these requirements can be found in Appendix B.
This section of the code separates water reuse into
two categories: Type I reuse, where human exposure is likely, and Type II reuse, where human exposure is unlikely. (For information on acceptable uses
for Type I and II reuse, see Table 12 on page 67).
Both types of water reuse share common treatment
process requirements that were developed for treating drinking water and wastewater effluent. These
treatment techniques include mechanical, chemical
and biological processes that remove contaminants
from the water. Type II reuse requires achieving
secondary treatment standards or better; Type I reuse
requires tertiary treatment including additional filtration and sterilization to reduce pathogen and virus
levels even further. Secondary and tertiary treatments are described in the following section.
WASTEWATER TREATMENT PROCESSES
In the past, some municipalities with sewage collection systems discharged untreated sewage directly
into Utah’s streams and rivers. With few communities downstream, wastes could be diluted, broken
down, and reduced by natural processes to reasonably safe levels. With increases in population came
increases in waste volumes. Newly developing
chemical wastes also gradually increased in number
and concentration, adding to the complexity of
wastewater treatment.
In order to reduce human and chemical wastes,
treatment methods were developed to optimize and
concentrate natural processes that break down constituents in wastewater. Untreated wastewater discharged to surface waters would often result in unnatural increases in bacterial growth. These bacteria
would consume the organic waste in the effluent
and, at the same time, all the dissolved oxygen, leaving the water unable to support aquatic life. Called
biochemical oxygen demand (BOD), the consump-

tion of oxygen by bacteria is used as a measure of
organic content in effluent and is one of the main
indicators specified for measuring the effectiveness
of wastewater treatment. Artificially concentrating
bacteria and other microbes in the wastewater treatment plant facilitates the removal of organic and
chemical constituents under controlled conditions.
Oxygen can be added for the aerobic bacteria, and at
the end of the process the bacteria are either filtered
out, killed or both before the effluent is returned to
the environment. The products left after treatment
are generally less harmful to the environment and
some, such as nitrogen and phosphorus, can even be
beneficial if the effluent is used for irrigation purposes.
Several difficulties arise in the treatment of municipal sewage. The number of pollutants and the concentration in effluents from human activities can
vary from community to community depending
upon the mix of industrial, commercial and residential contributions. Treatment processes themselves
can also vary depending upon climate, effluent constituents and volume, desired degree of treatment,
and final intended use of the effluent. Conventional
treatment of wastewater is typically divided into four
steps: preliminary, primary, secondary and tertiary
or advanced treatment. A brief description is given
below to provide an understanding of the purpose of
each step in the treatment process. This is done to
describe existing secondary treatment requirements
for effluent discharged to waters of the state and put
into perspective the additional treatment needed to
meet Type I and Type II water reuse requirements.
Preliminary Treatment
Preliminary treatment is typically the first step in the
treatment “train.” It usually includes coarse screening of the sewage to remove plastics, rags and other
large solids. Sand, food particles (from kitchen disposals), eggshells and other particles are also removed in subsequent grit chambers. The screened
and settled solids are collected and hauled to a landfill for disposal. Some processes may also mechanically reduce the particulate matter in size after
screening using grinders to further aid downstream
operations. Other preliminary treatments can include aeration and chemical treatment. For example,
aerated sewage is often found to be more conducive
to subsequent primary treatment (see below). Also,
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introduction of strong chemical oxidants such as
chlorine or permanganate immediately after preliminary treatment may aid succeeding treatment processes.
Primary Treatment
Primary treatment is the physical process by which
solids are removed from wastewater through sedimentation and flotation. In this process, heavier solids drop out of solution in stilled effluent and are
collected from the bottom of the tank as sludge;
lighter constituents such as oils and grease float to
the surface and are skimmed off. Primary treatment
can be enhanced by the addition of flocculation and
coagulation agents upstream of the settlement tank,
which aid the removal of heavy metals and organic
phosphorus through precipitation and filtration. Additionally, filtration downstream of the settlement
tank can remove smaller particulates that are difficult to settle out. Primary treatment removes large
portions of heavy metals, grease and oil but removes
little of the dissolved organics or biological species
and pathogens present in wastewater.
Secondary Treatment
After primary treatment, wastewater moves on to
secondary treatment processes. Utah Administrative
Code, Rule R317 specifies that secondary treatment
may include: “activated sludge, trickling filters, rotating biological contactors, oxidation ditches, and
stabilization ponds.”5 Secondary treatments utilize
concentrated microbial populations that
are suspended in the effluent or attached
to solid media to metabolize and break
down wastes. High-rate metabolizing
processes include: activated sludge, rotating biological contactors (RBCs) and
trickling filters. Stabilization ponds and
aerated lagoons are considered low-rate
processes that require large storage areas
and long retention times.

RBCs consist of closely-spaced, slowly-rotating
discs that are partially submerged. The discs are
covered with microbes, which are alternately immersed in the wastewater and then exposed to air
when rotated. Trickling filters utilize stationary
growth media such as formed plastic shapes, rocks
or wooden slats to which the microbes attach.
Wastewater is distributed (trickled) over the bacteria-covered media by slowly rotating arms, providing oxygen and nutrients. After treatment, the effluent from the above processes then typically moves to
a secondary clarifier where the remaining solids settle out.
Stabilization ponds and aerated lagoons are used
mostly by smaller communities in Utah. The impoundments typically treat wastewater in a series of
aerobic, facultative and anaerobic ponds, making use
of bacteria that thrive under differing oxygen conditions. The amount of biological activity decreases
with temperature, resulting in considerable changes
in efficiency that requires an increase in retention
time for cooler temperatures.
The last step in secondary treatment is disinfection
to inactivate or kill the remaining microorganisms.
Disinfection can be performed by several methods
including chlorine gas, ozone, sodium hypochlorite
or ultraviolet light. Chlorine gas and ozone are both
infused into the effluent stream. Sodium hypochlorite is a liquid, made either on site or purchased, that
is mixed in with the effluent stream. Disinfection
dosage is typically determined by the desired end

Activated sludge processes suspend microbial populations in constantly agitated
and aerated effluent, maximizing the contact among nutrients, oxygen and microbes. Microbial digestion breaks down
constituents in the effluent as the sludge Tooele’s wastewater treatment facility uses an oxidation ditch as part
moves slowly through tanks or basins. of its treatment process. (Photo courtesy of Tooele Wastewater Treatment Plant.)
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product and is adjusted to meet the
necessary requirements.
Tertiary/Advanced Treatment
In order to achieve Type I (human
contact likely) effluent quality, tertiary treatment with additional filtration
is required to remove remaining particulates and pathogens from secondary effluent. Filtration is then followed by a final disinfection step to
reduce levels even further. For Type I
effluent quality standards, Utah Administrative Code, Rule R317-1-4 requires the turbidity of the effluent to
be reduced to a daily average of 2
NTU6 or less before final disinfection Renovated water after tertiary treatment at Tooele’s Wastewater Treatment
with no single sample to exceed 5 Plant. (Photo courtesy of Tooele Wastewater Treatment Plant.)
NTU. This ensures that particulate
UPDES permit. Facilities that apply all of the efflumatter has been reduced enough for the final disinent to land require a construction permit.
fection step to effectively achieve the required level
of “none detected” for fecal coliforms. Rule R317Any treatment facility that desires to reuse reclaimed
1-4 requires disinfection with chlorine with a miniwater for anything other than landscaping on its own
mum residual dosage concentration of 1 mg/L of
site, even for irrigation of land owned by the facility,
chlorine after 30 minutes of contact. Alternative
must submit a reuse project plan to DWQ. The plan
methods of disinfection are allowed if disinfection
must include the following four components:7
levels comparable to the chlorine standard can be
demonstrated.
1) “A description of the source, quantity, quality, and use of the treated wastewater to be
Tertiary treatment alternatives to filtration and disindelivered, the location of the reuse site, and
fection include other advanced treatment processes
how the requirements of this rule would be
such as reverse osmosis, microfiltration and chemimet.
cal treatments. These processes can produce effluent
2) Evidence that the State Engineer has agreed
that is near to drinking water quality. However,
that the proposed reuse project planned wasome chemical contaminants may remain even in
ter use is consistent with the water rights for
highly treated effluent. At present no state in the
the sources of water comprising the flows to
U.S. allows direct reuse of treated effluent as a
the treatment plant which will be used in the
drinking water source.
reuse project. (See Chapter 6 of this report
for more details.)
REUSE WATER QUALITY LIMITS AND PERMITS
3) An operation and management plan that includes:
The Utah Division of Water Quality (DWQ) is rea. A copy of the contract with the user,
sponsible for monitoring water quality and issuing
if other than the treatment entity.
permits for wastewater discharges and reuse in Utah.
b. A labeling and separation plan for
Presently, DWQ is in the process of developing a
the prevention of cross-connections
specific reuse permit program. Current discharge
between reclaimed water distribupermits are handled either through the UPDES pertion lines and potable water lines.
mit program or construction permits for wastewater
Guidance for distribution systems is
treatment plants. Facilities discharging any portion
available from the Division of Waof the effluent to the waters of the state require a
ter Quality.
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c. Schedules for routine maintenance.
d. A contingency plan for system failure or upsets.
4) If the water will be delivered to another entity for distribution and use, a copy of the
contract covering how the requirements of
this rule will be met.”
Each water reuse plan is evaluated considering the
individual characteristics of the reuse site. The permits specifically detail testing requirements and
conditions and place of use. Some applications,
such as flood irrigation with treated effluent over
permeable soils, may require an additional permit to
discharge to the ground water aquifer. In this case,
additional treatment may be required before land
application of the effluent. Modifications to testing
requirements may be made to accommodate treatment processes that produce acceptable effluent
quality. For example, Utah Administrative Code,
Rule R317-1-3 designates alternative test limits for
stabilization ponds that produce secondary effluent.
Modifications, however, are ultimately determined
by the Water Quality Board on a case-by-case basis
with the goal of meeting water quality requirements
for designated end uses. Proposals submitted to the
Division of Water Quality for permitting must also
be sent to local health authorities for review and recommendations. Local health departments may place
additional restrictions on the use or disposal of effluents.
In order to monitor the quality of wastewater treatment, the state of Utah has set limits for Total
Suspended Solids (TSS), Biochemical Oxygen
Demand (BOD), Total Coliform Bacteria and Fecal Coliform Bacteria in secondary effluent, Type
II effluent and Type I effluent. Utah Administrative Code, Rule R317-1 indicates required testing
and limits for tested constituents. Table 11 displays the limits of state-required effluent parameters.

trative Code, Rule R317-1-4. Additional restrictions
for use may be imposed and depend on site conditions for each intended use.
Secondary Effluent and Type II Effluent
Wastewater that is treated to secondary standards
receives the least rigorous treatment and testing and
has the most restricted use — limited to uses around
wastewater treatment facilities that exclude the public. For secondary effluent and Type II effluent,
treatment and testing requirements are nearly identical. The main differences being that Type II effluent
requires disinfection and more frequent testing including daily and weekly sampling of TSS and
BOD, respectively. The extent of additional steps
necessary depends upon the final application desired.
Type II effluent is acceptable for many more applications than secondary effluent such as cooling water, irrigation of food crops where the effluent will
not contact edible parts, animal feed crops (excluding pasture for milking animals), dust control and
other uses, but it is still restricted from human contact. Operations that spray-apply Type II water are
limited to areas with a buffer zone of 300 feet or
more from public access areas and any irrigation
must also be 300 feet from a potable well.
Type I Effluent
Type I effluent quality standards require continuous
testing for turbidity and chlorine residual in addition

TYPES OF EFFLUENT, TESTING REQUIREMENTS
AND ACCEPTABLE USES
The levels of testing required for secondary, Type
II and Type I effluents are discussed below along
with the respective acceptable uses. The acceptable uses for each level of treated effluent as Sprinkler irrigation is only allowed with Type II effluent if there
is a buffer of 300 feet or more from public access and potable
shown in Table 12 are specified in Utah Adminis- wells.
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b

6.5 to 9.0

200

a

b

b

Not Required

6.5 to 9.0

<250

<2500

<35

<35

a

7 day period

Continuous or
Daily Grab

--

25 a

<35 a

Source: Utah Code R317-1-3.2, R317-1-4.3, and R317-1-4.4

Carbonaceous
Biochemical Oxygen
Demand,
(CBOD), mg/L

15% of influent
CBOD maximum.

d

200

--

--

f

<35

e

7 day

6.0 to 9.0

Continuous
or Daily
Grab

6.0 to 9.0

None
f
Detected

--

--

<5 *

7 day

Continuous or
Daily Grab

Daily Grab,
No Sample
>14

--

Daily
Sampling

Continuous
Sampling,
a
2 NTU ; Daily
No Sample >5 NTU *

Other req.

Arithmetic mean, daily sampling
Geometric mean, daily sampling
Arithmetic mean, daily composite sampling
Arithmetic mean, weekly composite sampling
Weekly mean
Weekly median

1mg/L chlorine residual after 30 minutes or
equivalent

--

Daily Grab,
No Sample
>800

c

--

10

-- *

30 day

--

Weekly
Sampling

Daily
Sampling

Other req.

Utah constituent limit for
Type I effluent

* Because Type I standards do not require testing for TSS, the values shown are for
turbidity requirements.
Composite sampling = six flow proportionate samples, taken over a 24 hour period.

f

e

d

c

b

a

Required

6.0 to 9.0 6.0 to 9 .0

--

--

25

15% of municipal
influent BOD
maximum.

--

25

c

30 day

Utah constituent limit for
Type II effluent

15% of municipal
influent SS
maximum.

Other req.

Alternatively CBOD may be monitored in place of BOD for secondary treatment

Disinfection

pH

Fecal coliform bacteria
(# / 100mL)

2000

Total coliform bacteria
(# / 100mL)
b

25

Biochemical oxygen
demand, (BOD), mg/L
a

25

a

Total suspended solids
(TSS), mg/L

30 day Period

Utah constituent limit after
secondary treatment

TABLE 11
Utah Water Quality Limits

Water Quality Regulations and Issues - 5

43

5 - Water Quality Regulations and Issues
TABLE 12
Acceptable Uses for Treated Effluents
Secondary Effluent
At the plant site:
1. Chlorinator injector water for wastewater chlorination facilities.
2. Water for hosing down wastewater clarifiers, filters and related units.
3. Irrigation of landscaped areas around the treatment plant from which the public is excluded.
4. Other uses approved by the Water Quality Board on a case-by-case basis.
Type II Effluent
1. Irrigation of sod farms, silviculture (tree farming), limited access highway rights-of-way, and other areas
where human access is restricted or unlikely to occur.
2. Irrigation of food crops where the reclaimed water is not likely to have direct contact with the edible part,
whether the food will be processed or not (spray irrigation not allowed).
3. Irrigation of animal feed crops other than pasture used for milking animals.
4. Impoundments of wastewater where direct human contact is not allowed or is unlikely to occur.
5. Cooling water. Use for cooling towers that produce aerosols in populated areas may have special restrictions imposed.
6. Soil compaction or dust control in construction areas.
Type I Effluent
1. All Type II uses listed above.
2. Residential irrigation, including landscape irrigation at individual homes.
3. Urban uses, which includes nonresidential landscape irrigation, golf course irrigation and other uses with
similar potential for human exposure.
4. Irrigation of food crops where the applied reclaimed water is likely to have direct contact with the edible
part. Type I water is required for all spray irrigation of food crops.
5. Irrigation of pasture for milking cows.
6. Impoundments of treated effluent where direct human contact is likely to occur.
Source: Utah Administrative Code, Rule R317-1-4.

to daily testing for fecal coliforms, BOD and pH.
Turbidity must be tested to verify that particulate
matter has been properly filtered from the effluent
before disinfection. Chlorine is tested to ensure that
minimum dosage requirements are met.
Because water treated to Type I standards has received further filtration and disinfection relative to
Type II standards, its use is allowed for many more
applications. These include human contact, sprinkle
irrigation of food crops, pasture for milking animals
and residential irrigation. While Type I effluent is
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cleaner than Type II effluent, its use still entails special requirements. Residential irrigation requires the
use of a separate delivery system. Delivery pipes are
required to be marked either with the color purple or,
in the case of retrofitted secondary systems, with
special buried tape that indicates nonpotable water.
Hose bibs (exterior faucet connections in a water
line for lawn and garden hoses) are prohibited on
reuse delivery systems and individual underground
irrigation systems are to be directly connected.
Checks for cross-connections must also be performed as specified in Utah Administrative Code,

Water Quality Regulations and Issues - 5
Rule R309-105-12 in order to prevent improper connections to potable water supplies. Direct connection with secondary irrigation systems is prohibited
due to differing water quality requirements. In addition, Type I effluent cannot be sprayed on or near
drinking fountains, picnic tables or food establishments. A complete list of all requirements for reuse
can be found in Utah Administrative Code, Rule
R317-1-4 (see Appendix A).
For Type I treatment systems, an alternative disposal
option or diversion to storage must be available in
case water quality requirements are not met. This
typically means either temporary storage ponds that
are isolated from the public or a discharge permit to
discharge, under less stringent standards, effluent not
meeting high reuse quality requirements.
ADDITIONAL REGULATIONS OF OTHER STATES
Since most states have historically based their rules
on progress other states have made, it may prove
useful in future Utah decision-making to know the
regulations that other states have implemented. Although Utah is by no means the largest user of reclaimed water, very few states have regulations that
address more categories for how reclaimed water
may be put to use. Three categories of reuse that

other states have defined in their regulations, for
which Utah has not, are environmental reuse, ground
water recharge and indirect potable reuse. Florida
and Washington have regulations in place for all
three of these, and California, Hawaii and Massachusetts have regulations for ground water recharge
and indirect potable reuse. Table 13 shows the U.S.
Environmental Protection Agency’s (EPA) suggested guidelines for two of these three categories.
The EPA recommends ground water regulations be
site-specific and use-dependent. Most of the suggested guidelines are more lenient than any of the
regulations individual states have already implemented.
Despite the fact that regulations have been established in these states, in most instances, requirements are still determined on a case-by-case basis
for these three categories. Requirements for wetland
enhancement vary for different types of wetlands
and the degree of public access. Ground water recharge requirements vary depending upon soil characteristics, hydrogeology and distance to withdrawal. For potable aquifer recharge, most of the
states require a pretreatment program, a public hearing prior to project approval, and a ground water
monitoring program.8

TABLE 13
EPA’s Suggested Guidelines for Reuse Categories not Regulated in Utah
Environmental
Reuse

Ground Water
Recharge

Indirect
Potable Reuseĭ

Secondary and disinfection (minimum)

Site Specific

Secondary, filtration, disinfection and advanced treatment

BOD5

d 30 mg/l

Site Specific

--

TSS

d 30 mg/l

Site Specific

d 5 mg/l

Turbidity

--

Site Specific

d 2 NTU

Coliform

d 200/100 ml*

Site Specific

All samples less than detection†

Total Nitrogen

--

Site Specific

--

TOC

--

--

d 3 mg/l

Primary and Secondary Standards

--

--

Meet drinking water standards

Treatment

Source: U.S. Environmental Protection Agency, Guidelines for Water Reuse, EPA/625/R-04/108, (Washington, D.C.: U.S.
Environmental Protection Agency, 2004), 168-169.
ĭ
Suggested guidelines vary depending on method of indirect potable reuse whether by augmentation of surface waters,
spreading into potable aquifers, etc. The method for which standards are shown is injection into potable aquifers.
*Fecal Coliform limits
†
Total Coliform
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NOTES
1

“Clean Water Act Turns 30,” Utah Watershed Review. Vol. 10, No. 4, Oct-Dec 2002, 1-2.

2

Ibid.

3

U.S. Environmental Protection Agency, “Total Maximum Daily Loads.” Retrieved from the U.S. EPA's Internet
web page: http://oaspub.epa.gov/waters/state_rept.control?p_state=ut, September 2004.
4

Utah Administrative Code, Rule R317-2-3, 3.1 Maintenance of Water Quality.

5

Utah Administrative Code, Rule R317-1-4.3B and 4.4B Use of Treated Domestic Wastewater Effluent Where Human Exposure is Likely (Type I) – Required Treatment Processes.
6

NTU — nephelometric tubidity units — A measure of the clarity of water. An instrument called a nephelometer
can be used to measure the amount of light scattered by suspended matter in the water. Turbidity is visually detectable at
5 NTU and above. Drinking water requires 0.5 NTU or below.
7
8

Utah Administrative Code, Rule R317-1-4.2 Submittal of Reuse Project Plan.

U.S. Environmental Protection Agency, Guidelines for Water Reuse, EPA/625/R-04/108, (Washington, D.C.: U.S.
Environmental Protection Agency, 2004), 159-162.
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6
WATER RIGHTS CONSIDERATIONS

to make rules regarding the notification process required for anyone desiring to pursue such a project.
These rules were officially adopted by the State Engineer in 2003. Full copies of the act and rules are
provided in Appendix B.

In the state of Utah, a water right is a right to use
water. It is not a right of ownership. The state retains ownership of "natural" or public water within
its boundaries, and state statutes, regulations, and
case law govern the allocation and administration of
the rights of private parties and governmental entities to use water. A water right allows water to be
diverted at a particular location and a portion of the
water to be used for one or more beneficial purposes.
A basic doctrine in water rights law is that harm
cannot be rendered upon others who have a valid
claim to the water.1

Conservation and Use of Sewage Effluent Act
(1995)
Important Definitions
The Conservation and Use of Sewage Effluent Act
(Utah Code, Title 73, Chapter 3c, 1995) defines several terms that are important to understand relative to
water reuse in Utah. A few of these definitions are
given below:2

Water rights and related issues are often the most
important considerations that must be made when
planning a water reuse project. Frequently, water
rights issues are also the most complex and challenging to resolve satisfactorily for all interested parties.
The intent of this chapter is to present the current
laws that regulate water rights for reuse projects in
Utah, illustrate the process the State Engineer uses to
evaluate such projects, summarize existing projects
that are subject to these laws, and discuss pertinent
case law in Utah and other states that relate to water
reuse.

Publicly-Owned Treatment Works (POTW)
– “any facility for the treatment of pollutants
owned by the state, its political subdivisions,
or other public entity.”3
¾ Regional POTW – a publicly-owned treatment works that serves more than one governmental entity.
¾ Sewage Effluent – the product resulting
from the treatment of sewage and other pollutants by a POTW.
¾ Water Right – (1) a right to use water as
[evidenced by a decree, a certificate of appropriation, a diligence claim, or a water
user's claim filed in general determination
proceedings],4 (2) a right to use water under
an approved application: to appropriate, for
a change of use, or for the exchange of water, or (3) a contract authorizing the use of
¾

LAWS AND REGULATIONS IN UTAH
Utah laws and rules that regulate water reuse are
relatively new. Responding to an increased public
interest in this topic, the Utah State Legislature
passed the Conservation and Use of Sewage Effluent
Act in 1995. This act set forth some basic guidelines
regarding the administration of water rights for water reuse projects and authorized the State Engineer
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water from a water wholesaler or other water supplier having a valid water right.
These definitions help clarify important items within
the act. The definition of a water right, especially
item (3) referring to a “contract,” is unique to the act
and only applies in the context of sewage effluent
use.
Who Can Use Sewage Effluent?
The act identifies who may legally use sewage effluent as a “municipality or other governmental entity
owning and operating a POTW.”5 It also states that
a municipality or other governmental entity that does
not own and operate a POTW “may contract with
the person responsible for administration of [a] regional POTW to act as its agent for the purpose of
using sewage effluent discharged from the regional
POTW.”6 In both cases, the municipality or other
governmental entity must have valid water rights for
the water that produced the effluent. The following
paragraphs define “municipality” and “government
entity” and provide some examples of entities in
Utah that can legally use sewage effluent.
A municipality is a geographically defined unit having corporate status and powers of self-government
such as a city or incorporated town. Examples of
municipalities in Utah that own and operate their
own POTW are Brigham City, Tooele, Grantsville,
Provo, Blanding, Monticello and Cedar City. Each
of these municipalities owns water rights for the water that produces the effluent from its POTW and
can legally use it.

A governmental entity is a state or federal agency, a
state institution of higher education, a county, a municipality, a local school district or a special district.
Examples of governmental entities served by a regional POTW are Taylorsville-Bennion Improvement District, Granger-Hunter Improvement District,
Cottonwood Improvement District, Kearns Improvement District and Salt Lake Suburban Sanitary
District No. 1. The regional POTW serving these
entities is Central Valley Water Reclamation Facility
(CVWRF). CVWRF also serves two municipalities,
South Salt Lake and Murray. In this example, all of
the municipalities and governmental entities served
by CVWRF, except for Salt Lake Suburban Sanitary
District No. 1 and Cottonwood Improvement District
(which do not hold any water rights), can legally
contract with CVWRF to act as their agent for the
purpose of using the sewage effluent.
How are Water Rights Handled?
Perhaps the most significant part of the Conservation
and Use of Sewage Effluent Act is how the water
rights of a reuse project are handled. In essence, the
act says a municipality or governmental agency,
which has water rights that result in sewage effluent,
may use the effluent for “a beneficial use consistent
with, and without enlargement of, those water
rights” after filing a notification with the State Engineer. In other words, the proposed sewage effluent
use must not change the consumptive nature of the
water rights as originally approved. This part of the
law is very important, because it establishes a role of
oversight for the State Engineer, who has the statutory authority to administer water rights. This does
not mean a change in the nature of use is not al-

Cedar City is one of several municipalities that owns and operates its own POTW. Such municipalities typically
own water rights that produce the treated effluent, and thus can legally reuse that effluent.
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lowed, rather, that due process must be followed
when such a change has the potential to adversely
impact other water users.

Engineer to cover the cost of processing a notification. The following sections summarize key notification requirements outlined in the rules.

The act establishes important criteria that help determine when a water right change application must
be filed with the State Engineer and what the priority
of use will be for the proposed use of sewage effluent. In essence, a change application must be filed
when the proposed use: (1) “lies outside the place of
use as defined by the underlying water rights,” (2)
“is for purposes other than those authorized under
the underlying water rights, or” (3) “is in a manner
otherwise inconsistent with the underlying water
rights.”7 A change application is also required if the
proposed use of effluent will change the point of
discharge of the effluent.

Important Definitions
The administrative rules define several terms that
pertain to the notification requirements. These definitions are given below:8
¾

¾

Sewage Inflow May be Appropriated
The act also contains a provision that allows any
water that infiltrates into the wastewater collection
system to be appropriated for use. This is an interesting provision because it is difficult to estimate the
amount of infiltration that occurs in any given collection system. The infiltration that does occur can
vary significantly from year to year due to fluctuations in the water table. In most areas of the state
with significant wastewater collection systems (large
cities along the Wasatch Front, St. George and elsewhere), the fact that infiltration may be appropriated
is irrelevant because these areas are closed to new
appropriations.
Administrative Procedures for Notifying the
State Engineer of Sewage Effluent Use or Change
in the Point of Discharge for Sewage Effluent
(2003)
The Conservation and Use of Sewage Effluent Act
of 1995 directed the State Engineer to draft administrative rules to outline the notification requirements
for use of sewage effluent or change in point of discharge. The State Engineer began this process in
1998 and adopted rules in February 2003. These
rules (Utah Administrative Code, Rule R655-7,
2003) provide further insight into the handling of the
water rights critical to any water reuse proposal.
One year after the State Engineer adopted the rules,
a single change was made to the act; a 2004 amendment stated that a $750 fee must be paid to the State

¾

¾

¾

Change Application – an application filed to
obtain authorization from the state engineer
to allow a water right to be changed with respect to point of diversion, period of use,
place of use, or nature of use.
Depletion – water consumed and no longer
available as a source of supply; that part of a
withdrawal that has been evaporated, transpired, incorporated into crops or products,
consumed by man or livestock, or otherwise
removed.
Diversion – the maximum total volume of
water in acre-feet or the flow in second-feet
which may be diverted as allowed by a water
right to meet the needs of the beneficial uses
authorized under the right.”
Hydrologic System – the complete area or
basin where waters, both surface and underground, are interconnected by a common
drainage basin.
Notification – an application filed with the
state engineer requesting authorization to
use or to change the point of discharge for
sewage effluent.

Contents of Notification
The Division of Water Rights has developed forms
that applicants are required to use to help facilitate
the notification process. The State Engineer verifies
the information provided on the forms and uses it to
determine if the use of sewage effluent is “consistent
with and without enlargement of the underlying water rights or if a change in point of discharge is required.”9 Key information required is listed below:10
The water right numbers of the water proposed for reuse.
¾ An evaluation of the diversion and depletion
limits allowed for each water right as origi¾
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¾
¾
¾
¾

nally approved and certified by the State
Engineer.
The original and current uses approved under the water rights.
The quantity of water to be reused.
The point of discharge of unused effluent.
An evaluation of total depletion of water
from the hydrologic system from the initial
use of water and the proposed use of the
sewage effluent.

Processing the Notification
Once the required information is submitted, the State
Engineer publishes the information for public inspection. Notifications are published according to
Utah Code Section 73-3-6 once a week for two successive weeks in a paper of general circulation in the
county in which the source of supply is located and
where the water is to be used. Any interested person
may comment on the published notification within
20 days of publication. If deemed necessary, the
State Engineer will hold a public hearing.
After the 20-day period, the State Engineer evaluates
the proposed reuse and either determines that it is
valid under existing water rights or that an application to appropriate or a change application is required to use the sewage effluent. Some of the important details of this process are rather complicated
and are described later in this chapter in the section
entitled, “Evaluating Diversion and Depletion Limits
of Underlying Water Rights.” If a change application or an application to appropriate is required, the
applicant is responsible to file the associated paper
work and submit it to the State Engineer. Such an
application is processed according to the normal appropriation rules as outlined in the Utah Code.
While the information required is necessary for the
State Engineer to make a careful evaluation of how
much water can be reused consistent with and without enlargement of the underlying water rights, some
within the local water community have complained
that the level of detail required in the rules and used
in the evaluation is unnecessary and goes beyond the
intent of the law. To resolve these conflicts, the
Legislature may need to revise the law and provide
the State Engineer with more specific direction.
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EVALUATING DIVERSION AND DEPLETION LIMITS
OF UNDERLYING WATER RIGHTS
As noted in the administrative rules for the notification of sewage effluent use, an evaluation of the diversion and depletion limits allowed for each water
right as originally approved and certified by the
State Engineer is required. While the applicant is
supposed to make this analysis, the State Engineer
verifies it to make sure it was done correctly. Because it is essential to know the volume of effluent
that can be diverted and depleted in order to determine the feasibility of a reuse project, this section
describes the process the State Engineer uses to
evaluate these limits and provides an example detailing key steps.
Key Assumptions and Reasoning
Each approved water right has a diversion and depletion limit. The diversion limit is explicitly stated in
the water right as a flow rate (cubic feet per second
or gallons per minute) and/or total volume (acre-feet
per year). While not explicitly stated, each water
right also has a depletion limit (acre-feet per year)
that can be estimated. The depletion limit depends
on the type of use designated in the original approved water right. The difference between the diversion and depletion limits is generally referred to
as return flows.
Municipal and Industrial Water Rights
The State Engineer considers municipal and industrial (M&I) water rights that were originally approved for M&I uses to be potentially 100 percent
consumptive. This is because all the water diverted
for M&I uses has the potential to be entirely consumed. For instance, a water-bottling company with
an approved water right can bottle the entire volume
allowed under the diversion limit of the water right
and distribute it to distant locations, entirely removing the water from the local hydrologic system. Another example of M&I water rights that are considered 100 percent consumptive is the case where a
community employs a total containment lagoon as
part of its wastewater treatment system. In such a
case, none of the sewage effluent is considered by
the State Engineer to return to the hydrologic cycle.

Water Rights Considerations - 6
Although the State Engineer’s position on the
consumptive nature of M&I water rights is
fairly straightforward, no community in Utah
has historically utilized all their water rights in
a way that results in 100 percent depletion.
As a result, many water users have argued that
the consumptive nature of M&I water rights
proposed for reuse should be evaluated on a
case-by-case basis to prevent adverse impacts
to downstream water users.
The State Engineer requires that all water
rights originally approved for uses other than
M&I use, that have since been converted to
M&I use, be evaluated individually to determine the amount of depletion allowed to the
hydrologic system based on the rights origi- Water rights originally approved for agricultural uses that are connally approved. The amount of the diversion verted to M&I use must be evaluated to determine the amount of
depletion allowed to the hydrologic system based on the rights
limit that can be depleted by an agricultural originally approved.
water right that has been converted to a M&I
tion (as published by the State Engineer) is included
water right depends on the consumptive use of alin Appendix C. The city identified 12 water rights
falfa and the water right duty for the area of apby number as well as water rights from the Central
proved use. Water right duties vary according to
Utah Project as the underlying water rights that prolocation from 3 to 6 acre-feet per acre. For example,
duced the effluent. Nine of these water rights are
in the Salt Lake Valley the duty is 5 acre-feet per
owned by Orem City; one is co-owned by Orem City
acre and the consumptive use of alfalfa is 2.12 acreand the Provo Bench Canal and Irrigation Company;
feet per acre, which equates to a depletion limit of
and two are owned by the Provo River Water Users
42.4 percent (2.12 divided by 5) of the diverted
Company. The United States and the Central Utah
amount. Thus, only 42.4 percent of an agricultural
Water Conservancy District own the water rights for
water right that has been converted to M&I use can
the Central Utah Project. An evaluation by the State
be depleted in the Salt Lake Valley.
Engineer found that the Provo Bench Canal water
right had not been amended to be used within Orem
Imported Water Rights
City and that there were no contracts to use effluent
The State Engineer considers water imported into a
from the Central Utah Project water or the Provo
drainage basin from another hydrologic system for
River Water Users Company water. Therefore the
any beneficial use is considered potentially 100 perState Engineer did not evaluate nor allow Orem City
cent consumptive. In simple terms, any water taken
to use the effluent produced by these water rights.
from one basin can be entirely consumed without
The State Engineer did evaluate and approve the use
impacting other water rights within the system beof the effluent produced by Orem City’s nine water
cause it is not native to the hydrologic system to
rights. A summary of this analysis is presented in
which it was exported. This has important implicaTable 14 and the following discussion.
tions in Utah because several local and federal water
development projects import water from other hyAs shown in Table 14, the State Engineer deterdrologic basins.
mined the diversion and depletion limits of Orem
City’s nine water rights to be approximately 21,607
Example Evaluation (Orem City)
and 18,960 acre-feet per year, respectively. Orem
can deplete 100 percent of the diversion limits assoIn May 2002, Orem City filed a notification to use
ciated with the municipal water rights. The city can
10,000 acre-feet of sewage effluent from the city’s
deplete 57.25 percent of the water rights that were
wastewater treatment plant. A copy of this notificaoriginally approved for agricultural irrigation. This
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TABLE 14
Summary of Orem City’s Underlying Water Rights
Water Right
Number

Diversion
Depletion
Depletion
Limit
Rate
Limit
(acre-feet/yr.)
(%)
(acre-feet/yr.)

Original Beneficial Use

55-290

Cooling in a theater and irrigation of lawns

724.00

10

72.40

55-321

Municipal – 1.19 cfs

861.56

100

861.56

55-654

Municipal – 2.38 cfs

1,723.12

100

1,723.12

55-690

Municipal – 13.82 cfs

10,005.68

100

10,005.68

55-572

Agricultural irrigation

1,339.20

57.25

766.70

55-954

Recreation: cooling of theater, swimming pool,
bowling alley, incidental irrigation (limited by
WUC)

88.17

40

35.00

55-2105

Municipal – 4.12 cfs

2,982.88

100

2,982.88

55-4160

Agricultural irrigation

3,205.56

57.25

1,835.20

55-4695

Agricultural irrigation (limited by cert.)

677.11

100

677.11

21,607.28

--

18,959.65

TOTAL

Source: Utah Division of Water Rights, “Memorandum Decision Notification of Sewage Effluent Use Number 2.” See Appendix C for the full copy of this decision.

percentage is based on a consumptive use for alfalfa
of 2.29 acre-feet per acre and a water right duty of 4
acre-feet per acre (2.29 divided by 4 = 57.25%).
Orem is also allowed to deplete 10 percent of a water right originally approved as cooling water and
irrigation for a local theater and 40 percent of a water right originally approved for various recreational
purposes, including a swimming pool, bowling alley
and incidental irrigation. The 10 and 40 percent values are the State Engineer’s best estimates of the
potential depletions of these water rights under the
original application.
The depletion limit of 18,960 acre-feet per year includes all indoor and outdoor uses of the water in
Orem City, if the city were to divert its entire limit
of 21,607 acre-feet per year. In order to determine
the amount of effluent that can be used, the State
Engineer had to estimate how much of the diverted
amount ends up as effluent discharged by the
wastewater treatment plant. To do this, the State
Engineer looked at historic diversion records and
treatment plant discharges for the five-year period
from 1998 to 2002. These records showed that
Orem City has diverted an average of 8,172 acre-feet
per year of its 21,607 acre-feet limit and the wastewater treatment plant has discharged an average of
10,643 acre-feet per year.
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Since the total discharge volume from the wastewater treatment plant includes water produced by water
rights not owned by Orem City, the State Engineer
had to estimate what portion of the effluent belonged
to Orem City. To do this, the State Engineer divided
the amount of water diverted under Orem City’s water rights (8,172 acre-feet) by the total diversion of
water used in Orem City under all water rights serving the city (23,867 acre-feet); this yielded a value of
34.24 percent. Next, the State Engineer assumed
that all sources of water are commingled in Orem
City’s distribution system and that 3,644 acre-feet of
the average annual wastewater treatment plant discharge belonged to Orem City (10,643 multiplied by
34.24% = 3,644). This represents 44.59 percent of
the amount Orem City diverts under its water rights
(3,644 divided by 8,172 = 44.59%). Because the
volume of water Orem City diverts under its water
rights can vary from year to year (up to a maximum
of 21,607 acre-feet), the State Engineer ruled that
Orem City water reuse is limited to 44.59 percent (or
9,634 acre-feet per year, whichever is less) of the
water diverted under its water rights.
SUMMARY OF EXISTING NOTIFICATIONS
OF SEWAGE EFFLUENT USE
Since the Conservation and Use of Sewage Effluent
Act was passed in 1995, the State Engineer has re-
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TABLE 15
Notifications of Sewage Effluent Use Submitted to the Division of Water Rights
Volume
Requested
(ac-ft/yr)

Volume
Approved
(ac-ft/yr)

829†

829†

2,632‡

2,632‡

Processed 8/29/01*

460

377

5/24/02

Processed 7/23/03

10,000

9,634

NS003

11/4/02

Processed 12/19/03

5,049

4,759

St. George City

NS004

1/17/03

Processed 5/6/03

11,732

6,496

South Davis Sewer District

NS007

5/21/03

Processed 9/14/04

463

463

Saratoga Springs

NS008

2/12/04

Pending

1,135

-

Central Weber Sewer
Improvement District

NS009

9/15/04

Pending

5,600†

-

Municipality or
Governmental Entity

Notification
Number

Notification
Date

Status

Central Valley Water Reclamation

NS005

7/12/99

Processed 12/7/99*

Tooele City

NS006

9/22/99

Processed*

City of Hildale

NS001

7/6/01

Orem City

NS002

Payson City

* These were approved by the Division of Water Rights before the administrative rules regarding notification of sewage effluent
(R655-7) were adopted in Feb. 2003.
†
This volume was estimated based on the maximum proposed flow in cfs applied over the typical irrigation period of April 15
to October 15.
‡
This volume was estimated based on the proposed year-round use of the facility’s design capacity, 2.35 mgd.

ceived nine notifications of sewage effluent use.
Table 15 lists each notification and a summary of the
action taken by the State Engineer. As of March
2005, the State Engineer has evaluated and completed processing seven of these proposals and continues to evaluate the remaining two. The first three
notifications that the State Engineer received
(Tooele, Central Valley Water Reclamation and Hildale) were processed prior to February 2003, when
the administrative rules related to reuse were
adopted. The processing of the other six notifications began after the administrative rule requirements were in place. A copy of each notification
can be obtained from the Division of Water Rights
web page: www.waterrights.utah.gov (notification
numbers NS001 through NS009).
The only protests that were made to any of these
notifications came from the U.S. Bureau of Reclamation (BOR) and the Provo River Water Users Association. BOR protested the notifications of Payson City, South Davis Sewer District and Saratoga
Springs. The Provo River Water Users Association
protested Payson City’s notification. In the case of
Payson City’s notification, the State Engineer held a
hearing. After listening to all the arguments, the
State Engineer determined the evaluation of Payson
City’s notification adequately addressed the con-

cerns of the protestors and established the limits
within which the effluent could be used consistent
with and without enlargement of the underlying water rights. The Provo River Water Users Association
has appealed the State Engineer’s decision to approve Payson City’s water reuse proposal. The details of this appeal are discussed in a later section.
APPROVED, REJECTED AND UNAPPROVED
APPROPRIATIONS OF SEWAGE EFFLUENT IN UTAH
As discussed briefly in Chapter 3, several instances
of water reuse in Utah are not subject to the Conservation and Use of Sewage Effluent Act of 1995 and
are not considered reuse by the Utah Division of
Water Quality or the Utah Division of Water Rights
for regulatory purposes. This is because the owners
of the water rights associated with these uses legally
filed under the normal water rights appropriation
process for the right to use sewage effluent after it is
discharged to a receiving water body. While most of
the filings that were approved occurred prior to the
passage of the act in 1995, several occurred after. In
addition to the applications that the State Engineer
approved, many more similar applications were rejected, were allowed to lapse or have not yet been
acted upon (unapproved). Because of the potential
significance these applications represent to water
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reuse in Utah, the following sections present a representative sample of these water rights, including one
that has been approved, one that has been rejected,
and one that has not yet been acted upon. Appendix
D contains a list of the known applications to appropriate sewage effluent and the status as of February
2005.
Price River Water Improvement District (1963)11
The Price River Water Improvement District was
formed in the early 1960s to provide water services
to the communities of Helper, Price and Wellington
as well as the unincorporated areas within the Price
River Valley. In the late 1960s, the district began
planning to provide sewage collection and treatment.
In March of 1963, several years before a wastewater
treatment plant was built, the district filed an application with the State Engineer to appropriate 10 cfs
of sewage effluent that would be “developed” by the
plant. The proposed uses of the effluent included
industrial coal washing and agricultural irrigation.
U.S. Steel Corporation and a local irrigator protested
the district’s application. The corporation, which
had previously filed an application to appropriate
flows in the Price River downstream of the proposed
wastewater treatment plant, argued that the district’s
application should not be approved because it would
interfere with the corporation’s water rights filings
and appeared to be for speculation purposes. The
local irrigator argued that effluent from the local
communities had previously been discharged to the
Price River and was already fully appropriated. The
State Engineer held a hearing with all interested parties in 1964 and chose not to act on the application
until after the plant was constructed. When the plant
was finally built in 1972, it was placed in a different
location than originally anticipated, so the district
petitioned the State Engineer to modify the proposed
point of diversion on the application. Again, U.S.
Steel Corporation and another local irrigator protested the application. Soon after, Price River Water
Improvement District began negotiations with the
steel corporation to use the plant’s reclaimed wastewater for its operation and convinced them and the
other protestant to withdraw the protests. In 1980,
the State Engineer approved the application.
Since receiving approval of its application, Price
River Water Improvement District has actively
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sought to put the effluent to beneficial use. Over the
years, the nature of the use has changed several
times. U.S. Steel Corporation has used a portion of
the effluent in its coal washing operations and another company has used a portion of the effluent for
dust suppression and other industrial uses. In the
early 1990s, the district was within weeks of closing
a deal with Utah Power & Light to use the effluent
for cooling water purposes; however, this deal fell
through when Scottish Power purchased the power
company. As of 2004, the district was using a portion of the water right (135 to 180 acre-feet per year)
to cultivate animal feed crops on 45 acres of its own
land (part of its biosolid disposal operation) and delivering a very small amount (about 1 acre-foot per
year) to a local stone cutting company.
Ogden City and Warren Irrigation Company
Exchange Applications (1961)12
In 1961, Ogden City and Warren Irrigation Company filed exchange applications with the State Engineer proposing to exchange sewage effluent for
irrigation water stored in Pineview Dam. According
to the applications, Ogden City would discharge 31
cubic feet per second (cfs) of its sewage effluent into
the Warren Canal in exchange for 19 cfs of the Warren Irrigation Company’s water rights at Pineview
Dam. Both parties would benefit from the proposed
exchange. The city would obtain 19 cfs of additional water, which it could then divert above the
dam into its municipal water system to meet growing urban demands; and the irrigation company
would utilize the city’s nutrient-rich effluent to satisfy the irrigation demands within its system.
The Utah State Department of Fish and Game, Utah
Power and Light Company, U.S. Bureau of Reclamation (BOR), and Weber Basin Water Conservancy District (WBWCD) protested these exchanges. The Utah State Department of Fish and
Game contended that the proposed exchanges could
not be made without interfering with their Ogden
Bay Bird Refuge water rights. Utah Power and
Light Company contended that any water delivered
to Ogden City’s water system at the dam would bypass the company’s power plant, resulting in loss of
revenue. The BOR and WBWCD contended that the
water rights of Ogden City were fully satisfied by
the present uses and that the exchanges were an at-
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tempt to enlarge the city’s rights and should, therefore, not be allowed.
The State Engineer agreed with several of the protestors’ main objections and rejected the exchange applications. The State Engineer’s memorandum decision ruled that “the contemplated exchange could
not be made without adequate safeguards for those
already owning rights to the use of water in the system” and that such an exchange amounted to “nothing more than the appropriation of water on an exchange application form.”13
U.S. Bureau of Reclamation (1998)14
In March of 1998, the U.S. Bureau of Reclamation
filed an application to appropriate 35,500 acre-feet
per year of the sewage effluent in the Salt Lake Valley and other return flows to the Jordan River. The
stated purpose of the application was “to appropriate
the return flow from Central Utah Project water imported to the Salt Lake Valley.” The points listed
for the diversion of the sewage effluent were the discharge locations of Magna Water Company Improvement District’s wastewater treatment plant and
Salt Lake City, Central Valley, and South Valley
water reclamation facilities. The Bureau plans to
use this water directly, or by exchange, for Central
Utah Project purposes.
All the major water suppliers in the Salt Lake Valley
as well as PacifiCorp, Jordan Fur & Reclamation
Co. and the Utah Division of Wildlife Resources

protested this application. All protestants claimed
that the application, if approved, would interfere
with their water rights. PacifiCorp argued that further depletions from the Jordan River could alter
stream quality and quantity to a point that it would
impair the operation of the Gadsby Steam Electric
generating station, which holds a senior water right.
Jordan Fur & Reclamation Co. argued that the Jordan River is fully appropriated and the said application, if approved, would interfere with its senior water right. The Utah Division of Wildlife Resources
feared that the application would adversely affect
flows into the Farmington Bay Waterfowl Management Area. Several protestants argued that the Bureau did not supply sufficient information regarding
the underlying water rights and the intended uses
and that such should be fully studied before the State
Engineer takes any action. Others argued that the
application appeared to be filed for purposes of
speculation and monopoly. The State Engineer has
not yet acted on this application and its current status
is unapproved.
PERTINENT UTAH COURT CASES
AND SELECTED CASES FROM OTHER STATES
In Utah, there are only two known court cases available for study related to water reuse. These cases
were filed after the Conservation and Use of Sewage
Effluent Act of 1995 and have not yet been decided.
The case law available in other states is much more
substantial. Although the rulings, policies, and
guidelines enunciated by courts in other states apply
only to the parties and circumstances of each case,15
several example cases are presented in this section to
provide valuable insight into the water reuse issues
that Utah may also face.
Salt Lake City Suburban Sanitary District No. 1
v. State Engineer (decision pending)

Two pending court cases that deal with water reuse and
water rights issues could have a significant impact on future water reuse projects in Utah. (Photo of Scott Matheson Courthouse taken by Kevin Delaney.)

In January 1995, Salt Lake City Suburban Sanitary
District No. 1 filed an application with the Division
of Water Rights to appropriate approximately 22
cubic feet per second (14.2 million gallons per day)
of water collected by the district’s wastewater collection system. The State Engineer received numerous protests to this application and held an informal
adjudicative proceeding in August 1995. On September 7, 2001, the State Engineer issued a memorandum decision denying the sanitary district’s ap-
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plication. After a Request for Reconsideration was
denied, the sanitary district appealed the State Engineer’s decision in Utah’s Third Judicial District
Court in Salt Lake County.
The State Engineer filed a motion with the court to
dismiss or remand the case for further proceeding
due to a lack of information provided by the applicant regarding the sources of water it wished to exchange. The court granted the motion with instructions for the sanitary district to clarify and amend its
application. On May 20, 2003, the sanitary district
submitted its amended application, which no longer
sought the appropriation of infiltration into its sewer
collection system, estimated to be 2.0 cubic feet per
second. After advertising the amended application,
the Division of Water Rights received 31 formal
comments, a few in support of the sanitary district’s
application and the majority opposed. The State Engineer then held a second informal adjudicative proceeding. After reviewing all arguments, the State
Engineer again rejected the application. After a Request for Reconsideration was again denied, the
sanitary district appealed the State Engineer’s decision in the Third Judicial District Court in January
2004. There are numerous co-defendants named in
this case. Many of these are entities owning downstream water rights that believe they will be directly
impacted. Others believe they will be indirectly affected by the ruling, which could set an undesirable
precedent.
The State Engineer rejected the sanitary district’s
application on the following grounds:
¾
¾

¾
¾

¾

A sewage collection entity does not require
a water right.
Accepting transport of the customer’s effluent does not transfer ownership of any water
rights to the district.
The waters in the applicable watershed are
fully appropriated.
The sanitary district did not specify a beneficial purpose for which the water would be
used.
The proposed appropriation was speculative
in nature.

In its suit, the sanitary district makes the following
assertions:
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“The District is the sole owner of the sewage
discharged into its system by its customers,
and no other person or entity has any claim
on that sewage.”
¾ “The District has the right to use the sewage
in its ownership, possession, and control, in
any lawful manner consistent with its ownership right.”
¾ “The District is also entitled to declaratory
judgment that there are no return flow obligations associated with the water that the
District generates from the sewage in its system.”
¾ Because the sanitary district filed its application prior to the enactment of the Conservation and Use of Sewage Effluent Act, this
act has no force and effect on its application.
To the extent, however, that it is found that
the act does apply, the sanitary district alleges that it has a valid water right as defined in the act to include “a contract authorizing the use of water from a water wholesaler or other water supplier having a valid
water right under Utah law.”16
¾

In February 2005, the judge appointed to this case
encouraged all involved parties to negotiate an
agreement outside of court. If such an agreement
cannot be met, the court will be forced to make a
difficult and likely controversial ruling.
Provo River Water Users Association v.
State Engineer (decision pending)
In January 2004, the Provo River Water Users Association (PRWUA) appealed in Utah’s Fourth Judicial District Court in Utah County the State Engineer’s decision to approve Payson City’s notification
to use sewage effluent. Co-defendants named in this
case include the U.S. Bureau of Reclamation (BOR)
and Payson City.
PRWUA is the local sponsor of the Provo River Project, a BOR project developed to supplement the
water supplies of north-central Utah County.
PRWUA’s water rights are in part dependent upon
the water levels in Utah Lake and PRWUA is sensitive to any activities that would adversely affect lake
levels. Because Payson City’s sewage effluent has
historically flowed into Utah Lake, and reusing it
would alter this flow pattern, PRWUA feels that its
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water rights would be impaired if such reuse were
allowed.
In its appeal, PRWUA seeks declaratory judgment
and modifications to the State Engineer’s memorandum decision regarding Payson City’s notification of
sewage effluent use. The judgments and modifications sought are summarized below:
“Payson City’s municipal water rights are
not to be considered 100 percent consumptive and instead shall be limited to historical
depletion levels.”
¾ “The [State Engineer’s] estimate that 80
percent of diverted water in question arrives
at the treatment plant and only 20 percent is
depleted is unsupported” and Payson City
should be required to report annually the total water diverted as well as a computation
showing the “accurate depletion percentages.”
¾ Payson City should be required to determine
the amount of ground water that infiltrates
into the collection system so that this volume can be deducted from the amount of effluent that can be reused.
¾ Payson City should be required to discharge
an amount of water equal to the infiltration
amount and maintain its sewer collection
system to prevent infiltration of ground water.

city's effluent) for irrigation, stock water, and other
purposes. Such diversions were made pursuant to
certificates of appropriation issued by the state of
Wyoming, and the holders of such certificates
sought compensation from the city for the loss of
water caused by the proposed change of location in
the city's effluent discharge to a point farther downstream and beyond the points of diversion authorized
by the certificates.

¾

PRWUA also seeks injunctive relief preventing Payson City from acting upon the State Engineer’s decision. The court’s determination in this case is pending.
Thayer v. City of Rawlins, Wyoming (1979)
(The entire text of this section was borrowed from,
U.S. Environmental Protection Agency, Manual:
Guidelines for Water Reuse, 1992, 149.)
Faced with more stringent state and federal standards for the treatment of its municipal wastewater,
the city of Rawlins, Wyoming, proposed to construct
a new treatment facility and to change the location
of its existing effluent discharge point in Sugar
Creek. Downstream of the existing discharge point,
several parties since 1914 had been diverting the
waters of Sugar Creek (comprised entirely of the

The court, by majority opinion, held that since the
waters of Sugar Creek were not "natural waters" and
since a priority relates only to the natural supply of
the stream at the time of appropriation, the downstream users had no priority of use and no right to
compensation for the loss of such waters. The determination that such waters were not "natural waters" was based on the fact that the city, via its water
supply system, imported these waters from basins
outside the natural drainage basin of Sugar Creek.
The majority opinion cited a 1925 Wyoming case
(Wyoming Hereford Ranch v. Hammond Packing
Company, 33 Wyo. 14m 236 P. 764) in support of a
policy to the effect that a municipality should be
able to utilize a means of sewage disposal that would
completely consume water and to change the location of its effluent disposal point without any consideration of the demands of water users who might
benefit from its disposal by other means. The court
also held that the State Engineer and Board of Control had no jurisdiction over this dispute.
A strong dissenting opinion indicated that this dispute should be decided by the State Engineer and
Board of Control on the basis of beneficial use, and
should be subject to court review only after such
expertise is applied. The dissent would not utilize a
distinction between "natural waters" and "imported
waters" as a basis for a decision, but would have the
State Engineer and Board of Control apply the concept required to compensate or otherwise respect the
appropriation rights of downstream uses of its
wastewater effluent.
Arizona Public Service v. Long (1989)
(The entire text of this section was borrowed from,
U.S. Environmental Protection Agency, Manual:
Guidelines for Water Reuse, 1992, 150.)
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Several cities in the Phoenix metropolitan area, including the city of Phoenix, contracted in 1973 to
sell reclaimed water to a group of electric utilities,
including the Arizona Public Service Company, for
use as cooling water for the Palo Verde Nuclear
Power Project. Pursuant to the contract, the utilities
spent some $290 million to construct a 50-mile pipeline and a facility to further treat the effluent, and
were utilizing approximately 60 mgd of effluent.
Several parties brought suit seeking a court determination that the contract was invalid on various
grounds. The Arizona Department of Water Resources filed an amicus brief that sided with the parties seeking to have the contract ruled invalid.
The parties opposing the contract included a major
real estate developer in the Phoenix area and owners
of ranches located downstream of the effluent discharge point. The real estate developer argued that
the contract was in violation of statutory restrictions
on the transportation of groundwater contained in
the Arizona Groundwater Code, and the ranch owners argued that the cities had no right to sell unconsumed effluent because surface waters belong to the
public and unused surface waters must be returned to
the river bed. The cities and utilities, on the other
hand, argued that reclaimed water has essentially
lost its character as either ground or surface water
and becomes the property of the entity, which has
expended funds to create it.
In deciding this case in 1989, the Supreme Court of
Arizona, for the most part, rejected the basic arguments of all the parties. The court's majority opinion
validated the contract, holding that the cities can put
the reclaimed water to any reasonable use. The
court determined that effluent is subject to appropriation by downstream users, but that the cities
were not obligated to continue to discharge effluent
to satisfy the needs of such appropriators. It was
pointed out that if scientific and technical advances
enabled the utilization of water to eliminate such
waste, then the appropriators would have no reason
to complain.
In reaching this decision, reclaimed water was determined not to be subject to regulation under Arizona's Surface Water Code or Groundwater Code,
and the available body of case law dealing with
rights to and the use of effluent was found lacking.
The court indicated that a case-by-case approach to
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the questions of water use in a desert state was unsatisfactory and urged the state Legislature to enact
statutes in the area.
A dissenting opinion concluded that the sale of the
ground water portion of the reclaimed water is not
regulated by the Arizona Groundwater Code and
that the concept of beneficial use under the Arizona
Surface Water Code should be applied only to the
surface water component. In this regard, the sale of
reclaimed water may be embodied within the concept of full beneficial use. However, the cities may
be precluded from entering into the contract for the
sale of reclaimed water on the grounds that the discharge constituted an abandonment of the right to
increase consumptive use under applicable provisions of the Surface Water Code.
LAWS AND REGULATIONS OF OTHER STATES
As exemplified in the court cases above, each state
has its own water rights laws and court rulings that
have a profound effect on the ability to use reclaimed water. The manner in which a state chooses
to handle water rights is an especially important issue because the rights allocated by a state can either
promote or hinder water reuse efforts. Although
water reuse is a very attractive water supply option
for many states in the West, some states have certain
laws that tend to encourage water reuse and other
laws that tend to discourage reuse. Such mixed
messages can ultimately discourage the implementation of water reuse projects in those states.17
This section summarizes some of the pertinent laws
regulating water rights and water reuse in other
western states. Table 16 provides a general overview of these laws. This is a summary of the information that was readily available and should not be
construed as an authoritative review of the water
rights laws associated with water reuse in those
states.
Impacts on Downstream Users
While most states require the impacts of water reuse
projects on downstream users to be addressed, other
states have minimal or no requirements to consider
downstream effects. In Arizona, with the exception
of large graywater reuse systems, water reuse projects are permitted without any review of impacts to

California Code of Regulations:
Title 17
Title 22
Article 7, Sec. 13550

Colorado Revised Statutes:
Title 37, Article 60, 82, & 96

Nevada Revised Statutes:
Title 48, Chapter 533 & 534

Utah Code:
Title 73, Chapter 3c
Utah Administrative Code:
Rule R655-7

Revised Code of Washington:
Title 90, Chapter 46

California

Colorado

Nevada

Utah

Washington

Title 90.46.005 – Declares the use of reclaimed water to be a primary interest of the state’s citizens. Reclaimed water shall be
used to replace potable water in nonpotable applications, to supplement existing surface and ground water supplies, and to assist
in meeting the future water requirements of the state. Directs state agencies to develop an efficient and streamlined process for
encouraging, creating and implementing water reuse projects in order to help meet the state’s growing water needs. Allows state
funding programs to be used for reuse projects.
Title 90.46.110 – Authorizes funding for five demonstration projects to study the feasibility of various reuse applications.
Title 90.46.120 – The owner of a wastewater treatment facility has the exclusive right to any reclaimed water generated by the
facility. Such use and distribution of reclaimed water is exempt from the state’s water appropriation permit requirements.
Title 90.46.130 – Facilities that reclaim water shall not impair any existing downstream water right unless compensation or
mitigation for such impairment is given and agreed to by the affected water right holder.

Title 73 Chapter 3c – Authorizes a municipality or other governmental entity owning and operating a wastewater treatment works
to reuse sewage effluent collected from water supplied under the governmental entity’s water rights. Also authorizes a
governmental entity to contract with a regional wastewater treatment facility to act as its agent for the purpose of using sewage
effluent. Such use shall be consistent with and without enlargement of those water rights. A change application and new priority
date is required for any use inconsistent with the underlying water rights.
Title R655-7 – Anyone desiring to use sewage effluent must notify the State Engineer. The State Engineer shall evaluate such
proposals to determine if the use of sewage effluent remains within the diversion and depletion limits of the underlying water rights
and does not impair other water users with established rights.

General Note – Nevada does not have any regulation that specifically addresses the water rights issues related to water reuse;
instead, the state relies on existing water rights laws and statutes to evaluate the merits of individual water reuse proposals.
Beneficial use of sewage effluent is generally encouraged and is allowed under the normal water appropriation process. Such use
shall meet the following criteria: it is in the public interest, it will not adversely impact other users, and there is unappropriated
water available.
Title 48, Chapter 533 & 534 – Reuse projects typically require the wastewater treatment facility operators to obtain a primary water
right (or storage right). The actual distributor or user of the water then must enter an agreement with the facility operators to use
the effluent produced by the plant and obtain a secondary water right (or beneficial use permit) from the State Engineer.

Title 37-60-126 – Water reuse shall be considered as an option when conducting water conservation and drought mitigation
planning in the Colorado River drainage.
Title 37-82-106 – Water imported from one hydrologic drainage basin into another can be reused until it is entirely depleted from
the drainage to which it was imported.
Title 37-96-103 – If available, reclaimed water shall be considered for use in place of potable water when developing water
efficient landscaping plans for public buildings.

Title 17 & 22 – Contains regulations and guidance for use of recycled water. Local sanitation districts have the authority to sell
reclaimed water, but this authority is limited in areas served by other water suppliers. In these areas, sanitation districts may work
with water suppliers to produce reclaimed water for the water suppliers’ customers.
Article 7, Section 13550 – Prohibits the use of potable water for nonpotable purposes when reclaimed water is available.
Exceptions are allowed where quality of reclaimed water is inadequate, when the cost is too high, where public health is at risk, or
if the use of reclaimed water would adversely affect downstream water users or harm the environment.

General Note – Arizona does not have any regulations that specifically address the water rights issues related to water reuse.
The state encourages water reuse by allowing the end user to use the reclaimed water so long as the water quality requirements
associated with each type of use are followed. All notification and permitting requirements are handled through the Department of
Environmental Quality reclaimed water use permitting process. Use of reclaimed water is facilitated by allowing the end user to
use the effluent directly on their property without an agreement with the treatment plant operators or, if delivery is required, to
contract with the operators or water supplier for delivery. The state also allows effluent to be blended with other water sources for
certain uses. The only type of reuse that requires the impacts on downstream users to be considered is graywater reuse in
systems that use more than 400 gallons per day.

General Description

* The overview in this table is a summary of the information that was readily available and should not be construed as an authoritative review of the water rights laws associated with
water reuse in the respective states.

Arizona Code:
Title 18, Chapter 9, Article 7
Title 18, Chapter 11, Article 3

Laws/Statutes

Arizona

State

TABLE 16
Overview* of Water Rights Laws Regulating Water Reuse in Utah and Other States
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(2) The reclaimed water may be furnished for these uses at a reasonable cost
to the user. ...
(3) After concurrence with the State Department of Health Services, the use of
reclaimed water from the proposed
source will not be detrimental to public
health.
(4) The use of reclaimed water for these
uses will not adversely affect downstream water rights, will not degrade
water quality, and is determined not to
be injurious to plant life, fish, and wildlife.
(b) In making the determination pursuant to
subdivision (a), the [state] shall consider the
impact of the cost and quality of the nonpotable water on each individual user.

the water rights of downstream users. In Washington, wastewater treatment plant owners are granted
the “exclusive right” to any reclaimed water generated by the facility and the use and distribution of
such water is exempt from the state’s normal water
appropriation permit requirements. However, such
use shall not impair any existing downstream water
right without compensation or mitigation. In Nevada, all water reuse applications are subject to the
normal water rights appropriation process, which
allows new appropriations only if there are no adverse impacts to other water users. In Colorado and
California, the impacts on downstream water users
must be considered, but this review is not as intensive as the appropriation process utilized by Nevada.
Incentives for Water Reuse
In 1977, the California State Legislature enacted one
of the most progressive water reuse laws anywhere
in the United States — a statutory mandate requiring
the use of reclaimed water in place of potable water
when reclaimed water is available. This law and
subsequent legislation has led directly to the implementation of literally hundreds of water reuse projects throughout the state of California. Selected
text from California’s mandate “Legislative Findings
and Declarations; Use of Potable Water for Nonpotable Uses Prohibited” is provided below:18
(a) The Legislature hereby finds and declares that the use of potable domestic water
for nonpotable uses, including, but not limited to, cemeteries, golf courses, parks,
highway landscaped areas, and industrial
and irrigation uses, is a waste or an unreasonable use of the water ... if reclaimed water is available which meets all of the following conditions:
(1) The source of reclaimed water is of
adequate quality for these uses and is
available for these uses. ...

Several states have since followed the example of
California and passed laws actively promoting and
funding water reuse projects. In Colorado, water
reuse must be considered as a water supply option
when conducting certain water conservation or
drought mitigation planning. Colorado also requires
that reclaimed water be considered for use in place
of potable water when developing water efficient
landscaping plans for public buildings. In Washington, the law requires reclaimed water to be used in
the following three applications: (1) in place of potable water in nonpotable applications, (2) to supplement existing surface and ground water supplies,
and (3) to assist in meeting the future water requirement of the state. Washington law also directs state
agencies to develop an efficient and streamlined
process for implementing water reuse projects, authorizes the use of state funds for reuse projects, and
provides specific funding for several demonstration
projects.
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7
OTHER IMPORTANT ISSUES

ther complicated by the concept of bioaccumulation
that can result throughout the food chain as multiple
plants and animals that are contaminated are consumed, possibly resulting in a higher concentration
of toxins in the consumer. Additional difficulties
arise because of the limited ability of studies to separate health effects due to contaminant exposure from
effects due to smoking, consumption of alcohol or
even general health conditions.2 Any of the chemicals in Table 17 might pose some short- and longterm risks. The risks may also change from one location and situation to the next. The categories of
constituents in this table are listed according to the
general ability of wastewater managers to evaluate
and manage these risks. This ability is greatest for
minerals and trace inorganic chemicals, less for
chemical compounds of human origin (of, relating
to, or derived from living organisms) and disinfection byproducts, and minimal for the unidentified
chemicals that unfortunately comprise the majority
of the organics in the water.3

The concepts presented in this chapter are crucial to
consider in the implementation of any water reuse
project. The topics discussed include: the potential
negative impacts of reuse to the human population
and the environment, the importance of risk assessment and reliability of treatment processes to ensure
public safety, common social concerns and how to
deal with concerns effectively through public education, and basic economics and funding of reuse projects. Improperly addressing any one of these topics
could lead to the ultimate failure of a proposed project.
POTENTIAL NEGATIVE IMPACTS
OF WATER REUSE
Numerous pollutants enter the environment through
the discharge of municipal and industrial wastewater. Many of these pollutants result from the production, use and disposal of chemicals that improve industrial and agricultural operations. Other pollutants
result from the use of pharmaceutical products and
common household activities. While traditional
wastewater treatment processes successfully treat
and remove biological and pathological contaminants, they are not designed to effectively remove
many of the chemical, pharmaceutical and other domestic pollutants.1 Some of the chemical constituents that have been found in wastewater are categorized in Table 17.

It is important to note that although the contaminants
found in wastewater are potentially harmful, the related concerns are not unique to water reuse projects.
With or without reuse, the contaminants will be introduced into the environment through traditional
discharge practices. Concerns and impacts on the
human population specific to water reuse would
likely result only from direct or indirect potable reuse where the water is not treated to the appropriate
level.

While it is intuitive that such chemicals are potentially harmful to humans and aquatic life, the determination of what contaminant level constitutes toxic
or dangerous exposure is complex. This issue is fur-

While this report could expand at length on the thousands of contaminants found in wastewater, the dis-
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TABLE 17
Categorization of Chemical Constituents in Wastewater
Recognized Chemical Constituents

Examples

Naturally occurring minerals and inorganic Chloride, sodium, sulfate, magnesium, calcium, phosphorus,
chemicals
nitrogen.
Chemicals of human origin

Regulated contaminants and pollutants (trace inorganic and
organic chemicals); pesticides, herbicides, fungicides; volatile
organic concentrates; fertilizers, nitrates and nitrites; other
industrial chemicals.

Chemicals generated as a result of water Known disinfection byproducts, humic substances (material
and wastewater treatment
resulting from decomposition of plant or animal matter).
Unknown or of Potential Concern

Examples

Proprietary chemicals and mixtures from industrial applicaPossibly present as a component of organic tions and their metabolites (chemical changes in living cells);
mixtures
unidentified halogenated compounds (DBPs); pharmaceuticals; endocrine disruptors.
Sources: National Research Council, Issues in Potable Reuse, The Viability of Augmenting Drinking Water Supplies With
Reclaimed Water, (Washington, D.C.: National Academy Press, 1998), 46. Dorworth, L. E., "Understanding Why Some
Organic Contaminants Pose a Health Risk," retrieved from the Illinois-Indiana Sea Grant College Program's Internet web
page: http://www.iisgcp.org/aquaecol/wic/contamin.htm, September 2004.

cussion of a few significant constituents and corresponding impacts on the human population and the
environment contained in the following sections suffices to illustrate the concerns. Since the contaminants are all human-caused, and typically have similar transport mechanisms, the presence of one is often an indicator of the possible presence of others.
Figure 7 illustrates the mechanisms of chemical contaminant transport in the hydrologic system, including pharmaceuticals and personal care products
found in a typical wastewater discharge.
Impacts on the Human Population
Water reuse poses many potential negative impacts
on the human population if the correct measures for
water treatment are not employed and if the impacts
are not properly considered. The impacts most
commonly considered include health effects resulting from unwanted constituents such as disinfection
byproducts, endocrine disruptors and nitrates. Many
of the risks associated with these constituents are
relatively small under the limitations of Type I and
Type II reuse, which prohibit direct human consumption of reuse water. The greatest concerns
would be if reuse water were to accidentally enter
the potable water system for a sustained period. Although detrimental effects of individual contaminants will be briefly discussed in the following text,
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it is important to keep in mind that the most severe
consequences to humans may not occur as a result of
individual contaminants but from the unknown synergistic effects of the combination of multiple contaminants.
Disinfection Byproducts
Although chlorine disinfection is effective in protecting drinking water and renovated water from
bacterial and viral contamination, some detrimental
side effects can occur. Disinfectants are chemically
very active compounds that not only kill bacteria and
inactivate viruses, but can also react with other
chemicals present in the water creating new compounds known as disinfection byproducts (DBPs).
DBPs associated with chlorine disinfection include
trihalomethanes (THMs), such as chloroform and
haloacetic acids. THMs are linked to a number of
serious health risks. Chloroform is believed to retard fetus growth, while some other THMs are believed to cause cancer.4
Because chlorination has been used for almost 100
years to disinfect drinking water supplies, approximately 40 percent of the DBPs from chlorination
have been identified and researched. However,
much less is known about DBPs produced by other
disinfectants because of their relatively recent emer-

FIGURE 7
The Origin and Fate of Various Pollutants in the Environment
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Source: Christian G. Daughton, U.S. Environmental Protection Agency-Las Vegas, retrieved from EPA’s internet web page:
http://epa.gov/nerlesd1/chemistry/pharma/images/drawing.pdf September 2004.
http://epa.gov/nerlesd1/chemistry/pharma/images/drawing.pdf,
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gence. The use of chloramines (chlorine gas plus
ammonia) or chlorine dioxide gas in disinfection
produces fewer DBPs than free chlorine. However,
there are also risks associated with these options.5
Research on the relationship between DBPs and respective health risks is ongoing.
Endocrine Disruptors
Endocrine disruptors are chemicals or compounds
that can “block, mimic, stimulate, or inhibit the production of natural hormones, thereby disrupting the
endocrine system’s ability to function properly.”6
Thus, endocrine disruptors are harmful depending on
the timing and functional changes stimulated. Low
doses of endocrine disruptors that would otherwise
have little impact can cause serious adverse effects if
introduced during biological development, when
hormones are vital to proper maturation.
While there are some natural endocrine disruptors,
most are human-made chemicals. These include
pharmaceuticals, plasticizers (chemicals added to
impart flexibility), industrial detergents, personal
care products, and food packaging materials that are
released into the environment. Unfortunately, some
of the chemicals that show up most often do so because they have been specifically designed by humans not to degrade in order to be effective. Examples include antibiotics and birth control drugs. Between 50 and 90 percent of a typical drug dosage can
be excreted and introduced to the environment unchanged.7
The EPA Endocrine Disruptor Research Initiative
provides the following overview of the negative effects of endocrine disruptors:
There is evidence that domestic animals and
wildlife have suffered adverse consequences
from exposure to environmental chemicals
that interact with the endocrine system.
These problems have been identified primarily in species exposed to relatively high concentrations of organochlorine pesticides,
PCBs, dioxins, as well as synthetic and
plant-derived estrogens. Whether similar effects are occurring in the general human or
wildlife populations from exposures to ambient environmental concentrations is unknown. Reported increases in incidences of
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certain cancers (breast, testes, prostate) may
also be related to endocrine disruption. Because the endocrine system plays a critical
role in normal growth, development, and reproduction, even small disturbances in endocrine function may have profound and
lasting effects. This is especially true during
highly sensitive prenatal periods, such that
small changes in endocrine status may have
delayed consequences that are evident much
later in adult life or in a subsequent generation. Furthermore, the potential for synergistic effects from multiple contaminants exists. The seriousness of the endocrine disruptor hypothesis and the many scientific
uncertainties associated with the issue are
sufficient to warrant a coordinated federal
research effort.8
Regulatory action in the United States will probably
be delayed until more research is completed that
quantifies the dose-response of such chemicals. Fortunately, depending on the disruptor, trickling filters
and activated sludge have proved to be effective removal methods. Thus, these problems are less of a
concern for water reuse projects. Additionally, the
long residence times and high biological activity
involved in constructed wetlands and soil aquifer
treatment systems should be effective as they provide opportunities for biotransformation.9 However,
it is still advisable to consider potential effects of
endocrine disruptors in any direct or indirect potable
water reuse project.
Nitrates
Nitrates in wastewater are not a concern for most
water reuse projects; in fact, nitrates are actually
beneficial for irrigation purposes. However, they
can cause problems if allowed to contaminate drinking water supplies. Nitrate has the chemical formula
NO3 and is a negatively charged ion, or anion. It is
very soluble in water and is therefore easily transported in water. Although nitrate is not a primary
constituent of raw sewage, nitrate is a byproduct of
the biological treatment of human waste. While nitrates can be removed from wastewater through biological denitrification or ion exchange, traditional
wastewater treatment processes do not remove nitrate. Because nitrates are commonly found in
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wastewater effluent and can cause problems at elevated levels, they are periodically monitored.10

crops can be affected and careful management processes need to be followed.13

Nitrates in drinking water can enter the human body
and decrease the oxygen-carrying capacity of the
blood. As a result, nitrates pose a potential health
threat especially to infants and can cause the condition known as "blue baby syndrome." Even though
fatalities are rare, less severe asymptomatic developmental impairment is a potential concern.
Chronic consumption of high levels of nitrate is believed to also cause other health problems, such as
cancer and teratogenic effects (developmental malformations). Although data are inconclusive as to all
the effects of nitrates, the greatest concerns would
arise only from potable reuse.11

If not properly managed, salt can accumulate in a
plant’s root zone affecting the ability of crops to take
up water and of soil to support crop growth. The
accumulation of salts in the soil can ultimately lead
to sterilization of the soil, which dramatically reduces crop yield or turf performance. One way to
mitigate this problem is to ensure a proper net
downward flux of water and salt through the root
zone with adequate drainage conditions to allow
flushing of the salts away from the critical soil zone
for plant roots.14

Impacts on the Environment
Endocrine Disruptors
Many of the same impacts resulting from the contaminants discussed above can occur in the environment. Studies have confirmed that wastewater
contains sufficient levels of endocrine disruptors to
potentially cause hormonal changes in aquatic life,
but as with other contaminants, not enough data exist to conclusively link exposure to such compounds
with adverse effects in wildlife. However, considerably more data are available on the effects of endocrine disruptors on wildlife, particularly fish, than
on humans.12 The possibility that endocrine disruptors are harmful to the environment can actually be
an incentive to implement water reuse projects that
would remove the contaminants from aquatic ecosystems.

Effects on Polluted Water Bodies
If water reuse were practiced on a large enough
scale, the quality of some waters previously receiving highly treated effluent might diminish. As is the
case with the Jordan River in the Salt Lake Valley,
some rivers are actually more contaminated than the
effluent discharged to them. Thus, if the effluent is
diverted to another use, the amount of water necessary to dilute contaminants to acceptable levels may
no longer be available. A detrimental effect may
also be felt by the Great Salt Lake if a significant
amount of return flows from wastewater treatment
plants are reused. However, any effects from reuse
would likely not be any different than those resulting
from other methods of water development necessary
to meet future demands.
It may be important to note here that the above example is not the case with all water bodies. Nitrogen

Total Dissolved Salts
One constituent that is a considerably larger problem
to the environment than to humans directly is dissolved salts in the effluent. As explained in Chapter
5, reclaimed water used for irrigation purposes is
only required to meet Type II standards. Thus, more
constituents would remain in the effluent than with
Type I treatment standards that allow direct contact
with humans. As long as the concentration of total
dissolved salts is below 500 mg/L, no harmful effects are usually apparent. Sensitive plants can be
affected by concentrations between 500 and 1000
mg/L. At levels from 1,000 to 2,000 mg/L, many

Endocrine disruptors can have an effect on fish and wildlife that come in contact with effluent, but the full effects
including bioaccumulation are not totally understood.
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and phosphorus present in wastewater stimulate algae growth and can cause undesirable eutrophication
of lakes and reservoirs. Water reuse may benefit
many streams, lakes and reservoirs, as the diversion
of reclaimed water containing nitrogen and phosphorus would help prevent some water bodies from becoming eutrophic. This water could then be used for
irrigation purposes where the nitrogen and other
constituents such as phosphorus could actually be
beneficial to plants and crops under controlled conditions. The extra nutrients may result not only in
increased performance of the irrigated plants or
crops, but also in increased savings due to the reduced requirements for commercial fertilizers. The
presence of nitrogen and phosphorus may be a detriment if reclaimed water is being considered for
river restoration, recreational purposes or other uses
where the water may be stored in reservoirs or lakes
where algae growth is undesirable.
Instream Flows
As more and more sources of water are developed to
supply water for municipalities, discharged wastewater constitutes a continually larger portion of the
surface water supplied to downstream users. One
such example is the Santa Anna River in California,
which is composed of nearly 80 percent tertiary
treated effluent by the time it is used by San Diego.
As more reclaimed water is diverted for reuse in
Utah, there is the potential for a reduction of stream
flows.
Varying amounts of instream flows can be required
depending on the designation and use of a particular
water body. Uses include swimming, rafting, sustaining fisheries, maintaining wetlands, providing
downstream water supplies, assimilating wastes and
generating hydroelectric power. Although some of
these uses may be simultaneously maintained and
each one produces economic benefits, they often
compete with each other for limited resources.15
A recent study reviewed and summarized over 125
studies performed over the past two decades on instream flows. The studies focused on the actual
economic benefits produced by the protection of instream flows, on the public’s willingness to pay to
protect instream flows, and on the adverse economic
impacts resulting from a failure to protect such
flows. Categories of instream flow were identified
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as recreational, water quality and hydropower. The
following pertinent conclusions were drawn from the
study.16
¾ Results strongly suggest that protection of
instream flows has the potential to produce
significant economic benefits. This conclusion appears to be valid irrespective of
whether the instream flows provide benefits
from recreational, water supply, water quality or hydropower activities.
¾ The pollution control requirements of the
National Pollutant Discharge Elimination
System (NPDES) permit are usually based
on the 7Q10 flow (the lowest flow occurring
for seven consecutive days in a 10-year period) of the stream receiving the pollutant to
be discharged. If streamflows fall below
this level, then the 7Q10 flow would have to
be recalculated. If the 7Q10 flow has to be
recalculated, then the requirements of the
NPDES permit must be recalculated. In essence, if the assimilative capacity of the
stream is reduced, then the stringency of
treatment requirements must be increased.
Any recalculation of the treatment requirements contained in the NPDES permit could
increase treatment costs significantly.
For many, knowing the potential impacts on the human population and the environment resulting from
endocrine disruptors, total dissolved solids, nitrates,
and other pollutants is only additional motivation to
reuse reclaimed water. The reasoning is that treated
effluent containing these contaminants would no
longer be discharged to further degrade the state’s
water bodies, but could be put to a beneficial use
that is not affected by such constituents. This would
aid in preserving vital water resources for potable
purposes.
When one investigates the potential negative impacts
of reusing water, the totality of the system must be
considered. This includes the chain of events from
the first acquisition of water for drinking, treatment
of that water, treatment levels at the wastewater
treatment plant, return of wastewater to the environment (which acts as a buffer), and subsequent
reuse of the water. Because of the standard measures of safety taken to protect public health in
wastewater treatment systems and water treatment
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systems, the risks associated with consumers’ exposure to regulated contaminants are small.17 However, the risks associated with unregulated contaminants are unknown.
While everyone accepts risk in driving an automobile or riding in an airplane, when it comes to water
supplies and public health, people sometimes expect
zero risk. Although it is not humanly possible to
fully eliminate risk, it can be managed and minimized. Assessing this risk and the reliability of the
treatment process as it relates to reuse is discussed in
the following section.
RISK ASSESSMENT AND RELIABILITY
OF TREATMENT PROCESSES
With all the possible contaminants in wastewater, it
is obvious that there is some risk involved in reusing
or recycling treated wastewater. Just how big of a
risk is an important question that authorities must
answer in establishing regulations to protect public
health and safety. Thus, it is understandable why the
standards are dependent upon the category of reuse
— the greater the risk of human contact or exposure,
the stricter the standards. Historically, water quality
standards have been based largely upon the qualitative performance of treatment methods to minimize
the risk of public exposure to pathogens and other
harmful constituents. These qualitative standards
appear to have functioned well for many of the water
reuse projects in operation for years around the
country. However, as water shortages increase and
indirect potable reuse through ground water recharge
or direct human contact through recreational uses
become more prevalent, the lack of a better quantitative method to evaluate the risk of exposure associated with these uses creates a problem.18
An example of this occurred in California when the
state assembled an advisory panel to evaluate the use
of reclaimed wastewater for recharge of aquifers
used for potable purposes. The panel’s report, issued in 1987, stated that because current treatment
processes were capable of removing known pathogens below detectable levels, further ground water
recharge with reclaimed water was allowable. The
report also stated the risks did not seem to exceed
the analogous risks from surface water supplies of
drinking water. Problems later arose as regulators
attempted to convert the panel’s conclusions (based

upon qualitative findings) into public policy without
a formal quantitative analysis. This left policymakers without the necessary scientific information
to establish clear guidelines in California for future
ground water recharge projects using reclaimed water.19
Risk Assessment
Part of the solution to the challenge of establishing
water reuse guidelines is performing a risk assessment. Although numerous harmful constituents are
known to be present in wastewater, the actual harmful effects of all these constituents are not known.
However, just because a substance is known to be
harmful does not necessarily make its use unsafe.
“People are continuously exposed to infectious disease hazards such as drinking polluted water, consuming contaminated foods and swimming in unsanitary water, but the concentration of infectious
agents, the amount ingested, the duration of exposure and the characteristics of the exposed population are factors of importance for actual risk.”20 The
safety of a substance relates to the likelihood of adverse effects resulting from exposure to the substance.21 A risk assessment attempts to evaluate the
probability of these adverse effects.
The four elements of a risk assessment as defined by
the National Research Council (NRC) are: 22
¾ Identify the hazard.
¾ Assess the extent and route of exposure.
¾ Determine the response of humans to exposure.
¾ Describe the risk.
A risk assessment done properly, and with state-ofthe-art methods, allows authorities to ensure that
water quality standards reflect the latest understanding of disease occurrence and transmission and the
latest technology applications. A risk assessment is
never without uncertainty due to the difficulty of
monitoring every chemical, pathogen or other harmful constituent. Risk managers have an obligation to
communicate this uncertainty to the public in a manner that preserves the public’s confidence and trust
in wastewater reuse projects without creating a false
sense of security. The message that should be conveyed is that all practices that will be undertaken are
sensible and essentially risk-free within reason.23
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Reliability of Treatment
Another important factor in determining and reducing the risk present in the use of reclaimed wastewater is the reliability of the treatment processes. From
the mid-1940s until 1980, about 40 percent of drinking water disease outbreaks in public water supplies
were attributed to failures in the treatment process.24
Although these inadequacies or failures occurred
during the treatment of drinking water, the same
complications could arise during wastewater reclamation. As previously mentioned, many of the current treatment standards are based upon the understanding of the capability of certain treatment processes. Any deviation from standard treatment practices in a proposed treatment system must demonstrate treatment capabilities equivalent or superior to
time-proven methods.
The following two sections discuss a study in San
Diego to investigate the reliability of an advanced
water treatment plant (AWT) and safety precautions
taken to help ensure effective treatment including
natural barriers, treatment barriers and other precautions.
San Diego Total Resource Recovery Project —
Health Effects Study
In 1977, the California State Water Resource Control Board formed a Technical Advisory Committee
to study the impacts of a proposed Total Resource
Recovery Project. A Health Advisory Committee
(HAC) was also set up to address public health issues. The proposed treatment system would provide
advanced water treatment through tertiary treatment
including ultraviolet disinfection, reverse osmosis
and other treatment methods. The objective of the
project was to study “the technical and public health
issues associated with, and to develop a strategy for,
wastewater reclamation that includes evaluating the
feasibility of recycling a portion of the city’s wastewater” mainly as a means to supplement the drinking
water supply.25
Results from the study include the following: 26
¾ The average concentration of most constituents of public health concern was so low as
to be close to detection limits as were mi-
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crobial indicator organisms in the final effluent from the plant.
¾ Over a two-and-a-half year period at the first
site and over a one year period at the second
site, critical equipment was operational
nearly 100 percent of the time, and observed
equipment failures did not result in any significant down time of the facilities or significantly affect the quality of the effluent.
¾ Based on hazard index results, “a significant
public health risk would not be anticipated.”
The HAC concluded that the health risk associated
with the use of reclaimed water as a supplement to
its drinking water supply was less than or equal to
that of the city’s existing raw water entering the water treatment plant.27
Barriers and Safety Precautions in the Treatment
Process
Any part of a wastewater treatment process that reduces the risk of exposure to contaminants is referred to as a “barrier.” Different types of barriers
remove different types of contaminants. The independence of each barrier in a treatment process as
well as the cumulative effect of multiple barriers
must be evaluated in order to determine the overall
capability and reliability of treatment. Indirect reuse
provides additional barriers by definition as it provides an environmental buffer that can provide: 28
¾ further reduction of contaminants through
natural processes,
¾ substantial lag time and separation between the discharge of the treatment plant
and entrance into the reuse system allowing time for further degradation of contaminants, and
¾ mixing of the reclaimed water with natural
waters in the environment reducing the
concentration of any remaining effluent
constituents.
The more barriers present in a treatment process, the
better the reliability of the process, as long as the
barriers are independent of one another. The independence of the barriers is key to a treatment process
with regards to reliability and safety. If a system
lacks sufficient independent barriers, the failure of
an initial component of treatment can cause havoc
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during the rest of the process. Such was
the case with the Cryptosporidium outbreak in Milwaukee in 1993, where proper
coagulation did not occur prior to the
sedimentation and filtration steps in a
drinking water system. However, multiple independent barriers to remove certain
wastewater constituents are not always
necessary. The ability of the treatment
system to consistently remove harmful
pathogens (i.e. Cryptosporidium) is much
more important than to consistently remove lead or nitrate since pathogens pose
a much higher risk over a short period
whereas other constituents such as lead or
nitrate would likely only have detrimental
effects if allowed to persist over a long
Reservoirs provide an environmental barrier that can reduce some of
period of time.29
the risks involved with indirect water reuse through natural degradation of contaminants, lag time between discharge and reuse, and re-

An additional precaution or barrier re- duction of contaminant concentration by mixing with natural waters.
quired by Utah Code is the requirement of
“unclean,” “smelly,” “filthy” or “disease-ridden.”
an alternative disposal option or diversion to storage
Consumers are also often unaware that the existing
if water quality standards are not met. In the event
raw water supply may already contain treated
that wastewater has not been sufficiently treated to
wastewater effluent. In a study completed in 1971,
meet reuse standards, the effluent must be rerouted
it was found that one-third of the U.S. population
to the beginning of the treatment plant to be reconsumes treated water from streams of which aptreated or is discharged to an alternate storage area.
proximately 3.3 percent is wastewater effluent proIn the case of Tooele’s wastewater treatment facility
duced upstream and returned to the stream.30 An(described in Chapter 3), continuous monitoring of
other study by the University of California perchlorine residual and turbidity is done by online anaformed in 1978 found that public knowledge of walyzers. If at any point in time the water fails to meet
ter resources was extremely poor, with 67 percent of
quality standards, the plant automatically diverts the
those surveyed not knowing the source of their
water to a holding pond. This water is then returned
drinking water.31
back to the headworks for re-treatment. The interruption of finished irrigation water production for a
This lack of knowledge and education can present a
short time is not a concern because of the large storproblem in attempting to implement a water reuse
age of treated effluent on the plant site (3.5 mgd)
project or even just in determining public opinion.
and at the Overlake Golf Course.
Numerous studies conducted over the years show
that acceptance of reclaimed water varies signifiSOCIAL CONCERNS AND PUBLIC EDUCATION
cantly with different social factors such as education,
gender and age. Acceptance of reclaimed water varOne of the most important aspects in the exploration
ied from 26 to 36 percent (depending on the study)
of and implementation of a water reuse project is
among those with eight or fewer years of formal
proper communication with the public. The average
education, while 63 to 90 percent of those with some
person has never witnessed the treatment of sewage
college background were willing to drink reclaimed
at a treatment plant and does not have much, if any,
water.32 Other factors that can influence public
knowledge or understanding of the treatment procopinion include: 33
ess. Unfortunately, because of the ingrained, psychological preconception about sewage, this often
leads to the public’s initial negative response to a
reuse project with claims that the reclaimed water is
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¾ Economics – Those financially well-off are
sometimes willing to pay more for water to
avoid the use of reclaimed water.
¾ Experience – Often those with previous water-shortage experience are more accepting
of reclaimed water.
¾ Knowledge – Not only does higher education in general increase acceptance, but also
actual knowledge about reclaimed water and
or treatment processes.
¾ Likeliness of implementation – One hypothesis suggests that the closer the reality
of reuse the more negative the response.
One statistic shown not to be influenced by these or
other factors is that public acceptance is inversely
connected to the level of proposed human contact or
exposure to the reclaimed water. In other words, as
the level of human contact decreases, the level of
acceptance by society increases.34 This suggests, as
one might logically expect, that society is willing to
allow the reuse of renovated water for lower contact
purposes even if it is reluctant to support direct potable reuse.
The difficulty of understanding public opinion is
demonstrated by the often erroneous predictions of
public officials who are supposed to represent this
opinion. Studies show that public officials underestimate significantly the acceptance of the public. A
1969 survey of residents in Chanute, Kansas, (following the emergency reuse situation described in
Chapter 1) showed a public acceptance rate of 61
percent for drinking the reclaimed wastewater while
surveyed officials predicted only 1.4 percent. Other
surveys conducted show similar results with industries. Industry officials expressed far greater acceptance of water reuse than surveyed public officials
had assumed.35
As difficult as it may be to determine if the public
will accept water reuse, one thing is certain — if the
public is opposed to a project, it will not be implemented. Such was the case with a project in Los
Angeles, that would have diverted a portion of the
65 million gallons per day of treated effluent for irrigation and industrial purposes. Due to a public
outcry, caused largely by a misleading newspaper
headline “’Toilet to tap’: Let’s not get hasty” that
appeared in the Sacramento Bee, the project was
doomed from the outset. Even after the facts came
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out as authorities tried to educate the public, officials
were pressured into condemning the project.36
Nearly every reuse project will experience some
concerns about the safety of the proposed reuse. In
order to avoid the same magnitude of opposition that
occurred in Los Angeles, careful planning and communication must occur to ensure public understanding.
Acceptance of water reuse likely will not come immediately and results of efforts may not be apparent
for some time. But through joint efforts and effective communication among officials, authorities and
the public, common ground can be found to implement beneficial reuse projects. The message that
must be conveyed to society is that the earth’s finite
supply of water has been reused innumerable times
over the history of time whether by dinosaurs and
woolly mammoths, zebras and giraffes, or by our
upstream neighbor and us. The only difference now
is that instead of occurring naturally, components of
nature’s water cycle are being technologically accelerated.
WATER REUSE ECONOMICS
AND POTENTIAL FUNDING SOURCES
Economics is an additional obstacle that might present itself at any time during the consideration of a
water reuse or recycling project. If a project makes
sense in every other aspect, but is not economically
feasible, it will not likely be implemented. In determining the feasibility of a reuse project, the following things must be considered: the general economics of the best alternative, implementation of
various cost allocations, and possible sources of
funding. These concepts are discussed in the following text.
Best Alternative
As is the case when developing any water supply,
the economics of all possibilities for new water
sources must be considered. Investigating the potential for water reuse projects is no different. In comparing water reuse to the “best” alternative source,
one must consider any un-appropriated sources as
well as waters that are currently in agricultural or
other uses that may be valued at less than the reclaimed water for the intended purpose. A project to
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project may be the expansion of the drinking water
conveyance and delivery system and the purchase of
water treated to meet all needs. Experience in Utah
suggests that in such cases the benefits of the reuse
project (often figured as equivalent to the cost of the
next best alternative) may be approximately equal to
the costs.
If the setting for the proposed reuse project is more
rural, where untreated water used for irrigation is
plentiful and available, the best alternative source
may be to purchase shares in the local irrigation
company. In such cases, the cost of water from this
alternative will likely be less than the cost of the reuse project water, making the reuse project infeasible.
If all local sources are fully committed or utilized,
the best alternative may be importing the water from
another basin or sub-basin. If this alternative water
source is only available after the construction of
dams, reservoirs, and pipelines, it is likely that the
cost of the best alternative will exceed the cost of the
reclaimed water, leading to a favorable outcome of
benefits (cost of the next best alternative) exceeding
the costs.
As additional water developments require long, expensive pipelines, the economics of meeting future
water needs may favor a water reuse project.

reclaim water from a treatment facility is economically feasible if the reclaimed water provides equal
or better service at an equal or lower cost to the
sponsor’s customers than could be expected of water
from the next best alternative source. In some instances, such as the Central Utah Project, the best
alternative is influenced by a requirement from the
federal government to implement water reuse in order to obtain funding.
For example, if water reuse is being evaluated as a
source of water for a lawn and garden irrigation system, planners must ask what other sources are now,
or may soon become available to meet this same
need. If the setting for the proposed reuse project is
a heavily urbanized area where water sources are
fully committed to a single-purpose drinking water
system, all future additions to the water supply will
most likely be from established potable water vendors. In such cases, the best alternative to a reuse

Another important aspect that must be factored into
the cost of reuse is the cost of future upgrades of the
wastewater treatment facility to meet discharge requirements. If an upgrade were altered to provide
for a reuse project, additional funding might be
available that otherwise would not be accessible.
This would not only reduce the cost of the reuse project but also of the necessary expansion itself.
Cost and Cost Allocation of Water Reuse Projects
Due to the relative newness of water reuse in Utah,
not a lot is known about some of the specifics of implementing a project. However, based on the economic analyses of a few project proposals in Utah,
the additional cost of treating wastewater to Type I
standards is in the range of $220 to $300 per acrefoot.37 Since wastewater treatment plants are usually
located at or near the lowest point in elevation of the
entire water system and current water rights regulations require reuse water to be used in the same
manner and location as the original water right
(without a change application), extensive pipeline
and pumping costs will often be required. This may
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add $100 to $200 per acre-foot, or more, to the cost
of reclaimed water. Another cost component may
include distribution system piping. Additional studies are underway by various agencies that will provide additional unit cost data for water reuse projects
in Utah.

curred as a result of the production of an additional
water supply.39

In comparison with other states in the southwest, this
range of costs is not unreasonable. In states such as
California, Arizona, and Texas, reuse water sells for
$300 to $350 per acre-foot. One large difference in
the economics of reuse for these states is that potable
water sells for around twice that amount or $600 to
$700 per acre-foot. In contrast, the state average for
potable water in Utah is about $380 per acre-foot.
This could create a problem in trying to recover
costs for a reuse project if the amount charged to
reclaimed water customers exceeds the charge the
same customers would have faced for available potable water. There are some parts of the state, such
as Park City, where the current price for potable water (approximately $700 per acre-foot) would favor
the implementation of water reuse.38

Another creative method to allocate the cost of a
reuse project involves requiring growth to pay for
the project. In order to compensate for the costs associated with providing additional capacity to serve
growth, municipalities have the authority to impose
capital facilities fees on new developments for the
right to connect to existing water systems. Water
reclamation facilities could create an additional water supply, thus expanding capacity. As reclaimed
water is substituted for potable water in various applications and delivered through a separate distribution system, more potable water becomes available
to serve further development and expansion. This
might delay or reduce the normal expansion of the
potable water system (as shown in Figure 8) and the
associated costs. Thus, the capital costs to implement water reuse facilities could be incorporated in
the costs charged to new development normally attributed to expansions through capital facilities
charges.40

Cost allocation can become complicated and the
manner in which it is done can have a great effect on
the success of a water reuse project. In most cases
where a reuse project would be put into service, a
treatment plant already exists. The capital costs and
cost of treatment (usually secondary treatment) are
already largely recovered through user charges to all
those served by the treatment facility. In the instance where facility upgrades for increased capacity
or additional treatment are necessary in order to implement a reuse project, there are various methods to
allocate these costs.

There are, no doubt, numerous ways that an agency
could allocate the costs depending upon its respective policies. The main idea that is that any approach used in setting the rate for reclaimed water
must take into account the interests of the end user.
Some users may be perfectly willing to pay a price
equal to or even slightly higher than potable water in
order to have access to a reliable supply of reclaimed
water. In contrast, others may only be willing to pay
a dramatically discounted price because of some of
the unknowns involved with the quality of reclaimed
water.

One cost allocation method is to separate the cost of
normal sewage treatment from the cost of full water
reclamation. This is the model used by the Irvine
Ranch Water District IRWD) in southern California.
In order to maintain a fair approach in charging its
customers, IRWD separates the costs involved with
normal treatment and disposal of sewage, regardless
of whether a reuse project is in place, from the additional costs resulting from the production and distribution of reclaimed water. Thus, those who produce
the waste are charged fees based only on the cost to
treat that waste, and those who are using reclaimed
water are charged only for the increased costs in-

Potential Federal Funding Sources
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Depending on the specific nature of a water reuse
project, multiple governmental agencies may be
available to provide partial funding. The most likely
federal agency that would provide funding for a reuse project in Utah is the U.S. Bureau of Reclamation (BOR). However, if the nature of reuse fits into
the U.S. Army Corps of Engineers’ (COE) mission
of “planning, designing, building and operating water resources and other civil works projects (Navigation, Flood Control, Environmental Protection, Disaster Response, etc.),” COE would also be available
to fund up to 65 percent of the cost of a project. Ex-
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FIGURE 8
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Source: Grantham, Robert S., “Alternative Funding Sources for Recycled Water Programs” (WateReuse Symposium,
September, 2004), 4.

amples of this are several projects in Arizona that
use reclaimed water for river restoration purposes.
A third possible federal source of funding is through
Community Development Block Grant (CDBG)
programs.
U.S. Bureau of Reclamation
BOR is responsible for implementing the act of
Congress entitled Reclamation Wastewater and
Groundwater Studies and Facilities Act. This act,
often referred to as Title XVI, is the only federal program that provides assistance to localities specifically for developing water reuse projects, particularly in small communities. Funds made available
by this act can be used to plan, design and construct
water reuse and recycling projects. Although COE
as well as the Environmental Protection Agency may
be able to provide some assistance in limited circumstances, Title XVI is the only regularly funded
program specifically for such purposes. It was designed by Congress to provide an incentive to local
agencies to initiate water reuse projects as alternative water supply projects by providing money to
help defray the expensive costs of implementation.41
Title XVI, Section 1602, defines a water reuse project
as a project that reclaims and reuses municipal, industrial, domestic, or agricultural wastewater, or
naturally impaired ground water and/or surface wa-

ters for a variety of purposes including environmental, ground water recharge, municipal, domestic,
agricultural, recreational and others. The BOR is
authorized to fund any congressionally authorized
reuse project up to 25 percent of the total project
cost, but under Section 1631 it is limited to a total
contribution of $20 million (1996 dollars) per project. BOR is authorized to fund up to 50 percent of a
feasibility study, but the amount contributed is figured into the total 25 percent cap if the project is
subsequently constructed. All operation and maintenance costs must be covered by the nonfederal or
local agency.42
Before Congress will authorize a project that meets
the definition in Title XVI, the following prerequisites must be met:43
¾ “[BOR] or the nonfederal project sponsor
completes a feasibility study that complies
with the provisions of the Act (the feasibility
study report under this act differs from the
traditional reports required by the [BOR]),
¾ The Secretary of the Interior determines that
the nonfederal sponsor is financially capable
of funding the nonfederal share of the project costs, and
¾ The Secretary of the Interior approves a
cost-sharing agreement with the project
sponsor.”
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BOR must also ensure appropriate environmental
compliance under the National Environmental Policy Act during the feasibility stage before construction funding can be authorized.

Water Systems in Weber County. Agencies interested in seeking federal aid or simply in finding out
more about the possibilities and guidelines, should
contact the proper regional BOR coordinator.

Because Congress appropriates requested funds,
several things are important to remember. There are
a number of projects that were authorized directly in
the Title XVI legislation that have not been funded or
completed. Since the program’s budget has been flat
and is now declining, any new projects would
probably have to get specific congressional authorization written into future budgets to receive funding.
Depending on the number of funding requests, a delay of several years may be expected due to the
schedule of Congress. Continuation of funding from
one fiscal year to the next may also be an issue as it
is at the discretion of Congress.44 Also, due to limited budgets, not all projects may receive a full 25
percent contribution from BOR. In accordance with
Title XVI and other federal laws, priority will be
given by BOR to projects that: 45

Community Development Block Grant (CDBG)

¾ “reduce, postpone, or eliminate development of new or expanded water supplies;
¾ reduce or eliminate the use of existing diversions from natural watercourses;
¾ reduce the demand on existing federal water supply facilities;
¾ improve surface or groundwater quality, or
the quality of effluent discharges, except
where the purpose is to meet surface discharge requirements;
¾ help fulfill BOR’s legal and contractual
water supply obligations, such as Indian
trust responsibilities;
¾ serve the federal environmental interests in
restoring and enhancing habitats and providing water for federally threatened and
endangered species;
¾ promote and apply a regional or watershed
perspective;
¾ serve a Native American community;
¾ serve a small, rural, or economically disadvantaged community;
¾ provide significant economic benefits.”
Several agencies throughout the state have already
been able to take advantage of BOR’s funding including St. George, Tooele, Central Valley Water
Reclamation in Salt Lake County, and Pine View
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The CDBG is available through the federal Housing
and Urban Development program. It is available to
communities in Utah outside of Salt Lake County
with less than 50,000 residents. Because the program is directed towards helping low income areas,
a community must also consist of 51 percent or more
of low- to moderate-income families to be eligible.
Certain regions throughout the state have additional
restrictions on the amount of funds available. More
information on this funding program can be found
through the Department of Community and Economic Development or through the CDBG web page
(http://dced.utah.gov/cdbg).
Potential State Funding Sources
Local sources of funding may include the Utah
Board of Water Resources and the Utah Division of
Water Quality. Both entities analyze each proposal
separately and award funding on a case-by-case basis. Agencies within the service boundaries of the
Central Utah Water Conservancy District may be
eligible to obtain funding under the Water Conservation Credit Program, and agencies outside of the
Wasatch Front may be eligible for funding through
the Permanent Community Impact Fund (CIB).
Utah Board of Water Resources
The Utah Board of Water Resources could provide
funding for reuse projects that fall under the board’s
mission to “promote the orderly and timely planning, conservation, development, utilization and protection of Utah's water resources.”46 As of 2005,
only one request for funding for a water reuse project had been requested from the board. An application form for financial assistance can be obtained
from the Utah Division of Water Resources webpage
(http://www.water.utah.gov/construction/makeappl.a
sp) or by contacting the Utah Division of Water Resources. A document containing guidelines for applicants can be obtained in the same manner.
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Utah Division of Water Quality
Any publicly owned treatment works can apply for
funding from the Utah Division of Water Quality
(DWQ). As of November 2004, DWQ has provided
funding for several reuse projects and has ample
funding available for future projects. Any interested
agency is encouraged to contact the Construction
Assistance Section, Utah Division of Water Quality
at (801) 538-6940, or at 288 North 1460 West, Box
144870, Salt Lake City, Utah 84114-4870.
Central Utah Project Completion Act —
Water Conservation Credit Program47
In order to fulfill obligations made in 1992 by Congress as part of the Central Utah Project Completion
Act (CUPCA), the Central Utah Water Conservancy
District (CUWCD) initiated the Water Conservation
Credit Program to identify, evaluate and implement
water conservation programs. The credit program
helps to partially fund projects that help to conserve
water resources within the Central Utah Project area.
In 2002, CUPCA was amended to allow certain unexpended funds authorized for the Central Utah Project for use in conservation measures. The amendment also expanded the definition of conservation to
include water reuse. Any entities interested in obtaining funding through the Water Conservation

Credit Program must develop a proposal to be submitted to the Credit Program Manager for CUWCD
for evaluation. The telephone number is (801) 2267144.
Any surcharges collected from the CUWCD for not
meeting its annual water reuse requirements between
2016 and 2050, as discussed in Chapter 4, will also
be available to aid in the implementation of water
reuse projects. All funds must be used by CUWCD
to help fund water reuse projects by the end of 2055
or its responsibility for administration of the funds
will be forfeited.
Permanent Community Impact Fund (CIB)
The CIB provides funding for governmental entities
outside of Utah, Salt Lake, Davis and Weber counties. The program’s main focus is to provide assistance to energy resource producing areas in the
southern and eastern parts of the state through grants
and low interest loans. Funding is available for feasibility studies with a 50/50 cash match and for the
implementation of a project up to $2.5 million.
More information is available through the CIB web
page (http://dced.utah.gov/pcifb) or through the Department of Community and Economic Development.
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8
CONCLUSION:
THE NEXT STEP FOR WATER REUSE IN UTAH

water. This is evidenced by the fact that the currently proposed projects discussed in Chapter 4 will
nearly double the number of reuse projects in the
state.

Utah is a semi-arid state, so water is scarce. There is
no doubt that water will always be a valuable resource in the state and obtaining it will only become
increasingly difficult as time passes. Most of the
easily obtainable sources of water have already been
developed, and in some areas, other than potential
water reuse projects, only large trans-basin diversions remain to meet future increases in demand.
The population of the state is increasing, and as a
result, water demand continues to rise. The potential
for water reuse to meet some of this demand is
promising and implementation of reuse is already
occurring. Eventually, water reuse will become an
essential element of many communities’ water supplies. Consequently, the question with respect to
water reuse is not if it will become commonplace, but when and how much.

The primary purpose of a reuse project is to expand
water supplies by putting what has been seen as a
waste product to beneficial use while still protecting
public health and the environment. In response to
the increased attention given to water reuse as a way
to augment water supplies for the public, the legislature has enacted laws and directed agencies responsible for protecting the health and interests of the
public to adopt associated rules with respect to water
reuse projects.

THE CURRENT CONDITION OF REUSE
IN UTAH
Past engineers, city planners and water
managers have done an excellent job in
providing water for the needs of Utah’s
residents. Largely due to this success,
Utah has not yet needed to seriously consider water reuse to augment water supplies. However, for years various individuals have realized the potential of reclaimed water as a valuable source of water and have subsequently filed for water
rights to utilize local effluent flows. Only
more recently have numerous municipalities and water-supply agencies turned to Largely due to the successful planning of water managers and other
water reuse as a means to develop more authorities, Utah's water resources have been effectively developed to
help the desert state bloom.
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Much like the development of water reuse in Utah is
in its early stages, so are the current regulations.
Although not all encompassing, existing water quality regulations for reuse do protect public health and
the environment. As entities further explore the possibilities and applications of reuse, additional water
quality regulations may be needed. Just as the
methods of implementation of reuse will evolve, the
regulations to safeguard the public and environment
will likely adjust to meet changing conditions.
With respect to current water rights regulations,
opinions as to the necessity of additional regulations
vary. It is the opinion of some, particularly those in
the wastewater treatment industry, that Utah’s water
rights regulations are not very conducive to reuse. If
a municipality owns a wastewater treatment facility,
the current laws make it simpler to implement a reuse project. Otherwise, it is often impractical and
uneconomical to transport the reclaimed water to the
original designated places of use consistent with the
underlying water rights whereas the areas of growth
that could benefit from the additional water supply
may be in the vicinity of the treatment plant.
It is the opinion of others, particularly in the public
water supply industry, that Utah’s water rights regulations are appropriate and need to be strict. The
current regulations keep the public water supply distribution agencies involved in the center of any water reuse proposal. This ensures beneficial use and

efficiency within existing and established service
areas. The current regulations encourage and require
cooperation between water and wastewater public
agencies in most cases, thus resulting in betterplanned projects.
As discussed in Chapter 6, many other states regulate quite differently who can reuse water and where
it can be applied. For example, the state of Washington gives full right to reuse the effluent to the
entity providing wastewater treatment. The state of
California goes so far as to make it unlawful to not
use reclaimed water unless it is deemed unfeasible
under certain conditions. While the effects that reuse can have on current water rights — particularly
the impacts to downstream users — are extremely
important and must not be ignored, the current system in determining the permissibility of reuse should
be analyzed and, if necessary, reformed to facilitate
reuse rather than unintentionally discourage it.
THE FUTURE CONDITION OF REUSE IN UTAH
The recurrence of drought in Utah is inevitable. The
drought years of 2000 to 2005 have heightened the
awareness of dwindling water supplies. This, combined with enormous growth, has brought renewed
emphasis to find creative water supply solutions to
meet demands. Fortunately, the growing population
that will continue to put pressure on water supplies
may also provide part of the solution.

Irrigating large municipal landscapes with reclaimed water could
help to conserve precious potable water supplies.
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An estimated 65 percent (100 gallons per capita
per day) of the municipal and industrial water
used for outdoor purposes is potable water. At
the present population this amounts to over 300
million gallons per day (342,700 acre-feet per
year) of drinking water that is used for purposes
that do not require high quality water. In comparison, about 118 gallons per capita per day is
used indoors with approximately 80 percent of
that making its way to the wastewater treatment
plant. The Utah Division of Water Resources
estimates that over 650,000 acre-feet per year
of wastewater will be produced in 2050. With
reductions due to evaporation, lack of storage
and other inhibiting factors, the Utah Division
of Water Resources estimates that around
265,000 acre-feet per year of this total could
potentially be available for reuse. This represents a considerable amount of water that could
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be used for outdoor purposes to replace valuable
potable water that could then meet a portion of the
486,000 acre-feet the division estimates will be
needed to be developed for M&I purposes by 2050.
The current volume of reclaimed water being reused
is approximately 8,533 acre-feet per year. The proposed projects could potentially quadruple this volume by adding a combined volume of 28,237 acrefeet per year. Over the next three decades, even
more reclaimed water will be developed. Entities
within the boundaries of the Central Utah Water
Conservancy District (CUWCD), for instance, must
reuse a combined 18,000 acre-feet per year by 2033
as part of the Central Utah Project’s Utah Lake
Drainage Basin Water Delivery System.
In order for the full potential of water reuse projects
to be developed throughout the state, it is likely that
a few key things will need to occur. Coordinated
efforts will need to be developed between various
agencies. Pending court cases will need to be resolved or negotiated out of court. And, public education and involvement programs will need to be
initiated to ensure cooperation and understanding
between the public and the respective authorities.
One key coordination need is for professionals in the
wastewater treatment and water supply industries to
develop a cooperative framework and strategy for
implementation of water reuse projects. Coordinated efforts among local, state and federal entities
may also be necessary in order to develop the return
flows resulting from federal water projects.

The rulings made by the court in the pending decisions discussed in Chapter 6 could have a significant
impact on how future water reuse projects are implemented. Depending on the decision, rulings
made could have unintended consequences and set
an undesirable precedence. Thus, it may be more
desirable to resolve these disputes outside of litigation.
Public education and involvement programs are also
important to the future of water reuse in Utah.
These types of programs are crucial in implementing
a reuse project and must be included in all aspects of
a project from start to finish. This must be done in
order to avoid any misunderstandings between officials and the general public as to any health risks and
to the motivations behind any reuse project. Additional research into the potential risks from some of
the constituents found in treated wastewater may
also need to be performed in order to be able to
properly convey the risks to the public.
The experience of other states with reuse presents a
valuable learning tool, which Utah can use to its advantage. Intense research and numerous pilot studies have been conducted in other states that show
how reuse can be practiced efficiently and safely.
Agreements between different water agencies have
been reached and public education programs implemented. Using this information will enable Utah to
venture carefully and responsibly into the important
realm of water reuse.
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APPENDIX A
UTAH’S WATER QUALITY REGULATIONS FOR WATER REUSE

Utah Administrative Code:
Rule R317-1-4. Utilization and Isolation of Domestic Wastewater Treatment Works
Effluent
Rule R317-1-5. Use of Industrial Wastewaters
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R317-1-4. Utilization and Isolation of Domestic Wastewater Treatment Works Effluent.
4.1 Untreated Domestic Wastewater. Untreated domestic wastewater or effluent not meeting
secondary treatment standards as defined by these regulations shall be isolated from all public
contact until suitably treated. Land disposal or land treatment of such wastewater or effluent may
be accomplished by use of an approved total containment lagoon as defined in R317-3 or by such
other treatment approved by the Board as being feasible and equally protective of human health
and the environment.
4.2 Submittal of Reuse Project Plan. If a person intends to reuse or provide for the reuse of
treated domestic wastewater directly for any purpose, except on the treatment plant site as
described in R317-1-4.6, a Reuse Project Plan must be submitted to the Division of Water
Quality. A copy of the plan must also be submitted to the local health department. Any needed
construction of wastewater treatment and delivery systems would also be covered by a
construction permit as required in section R317-1-2.2 of this rule. The plan must contain the
following information. At least items A and B should be provided before construction begins. All
items must be provided before any water deliveries are made.
A. A description of the source, quantity, quality, and use of the treated wastewater to be
delivered, the location of the reuse site, and how the requirements of this rule would be
met.
B. Evidence that the State Engineer has agreed that the proposed reuse project planned
water use is consistent with the water rights for the sources of water comprising the flows
to the treatment plant which will be used in the reuse project.
C. An operation and management plan to include:
1. A copy of the contract with the user, if other than the treatment entity.
2. A labeling and separation plan for the prevention of cross connections between
reclaimed water distribution lines and potable water lines. Guidance for
distribution systems is available from the Division of Water Quality.
3. Schedules for routine maintenance.
4. A contingency plan for system failure or upsets.
D. If the water will be delivered to another entity for distribution and use, a copy of the
contract covering how the requirements of this rule will be met.
4.3 Use of Treated Domestic Wastewater Effluent Where Human Exposure is Likely (Type I)
A. Uses Allowed
1. Residential irrigation, including landscape irrigation at individual houses.
2. Urban uses, which includes non-residential landscape irrigation, golf course
irrigation, toilet flushing, fire protection, and other uses with similar potential for
human exposure.
3. Irrigation of food crops where the applied reclaimed water is likely to have
direct contact with the edible part. Type I water is required for all spray irrigation
of food crops.
4. Irrigation of pasture for milking animals.
5. Impoundments of wastewater where direct human contact is likely to occur.
6. All Type II uses listed in 4.4.A below.
B. Required Treatment Processes
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1. Secondary treatment process, which may include activated sludge, trickling
filters, rotating biological contactors, oxidation ditches, and stabilization ponds.
The secondary treatment process should produce effluent in which both the BOD
and total suspended solids concentrations do not exceed 25 mg/l as a monthly
mean.
2. Filtration, which includes passing the wastewater through filter media such as
sand and/or anthracite or approved membrane processes.
3. Disinfection to destroy, inactivate, or remove pathogenic microorganisms by
chemical, physical, or biological means. Disinfection may be accomplished by
chlorination, ozonation, or other chemical disinfectants, UV radiation, membrane
processes, or other approved processes.
C. Water Quality Limits. The quality of effluent before use must meet the following
standards. Testing methods and procedures shall be performed according to Standards
Methods for Examination of Water and Wastewater, eighteenth edition, 1992, or as
otherwise approved by the Executive Secretary.
1. The monthly arithmetic mean of BOD shall not exceed 10 mg/l as determined
by daily composite sampling. Composite samples shall be comprised of at least
six flow proportionate samples taken over a 24-hour period.
2. The daily arithmetic mean turbidity shall not exceed 2 NTU, and turbidity shall
not exceed 5 NTU at any time. Turbidity shall be measured continuously. The
turbidity standard shall be met prior to disinfection. If the turbidity standard
cannot be met, but it can be demonstrated to the satisfaction of the Executive
Secretary that there exists a consistent correlation between turbidity and the total
suspended solids, then an alternate turbidity standard may be established. This
will allow continuous turbidity monitoring for quality control while maintaining
the intent of the turbidity standard, which is to have 5 mg/l total suspended solids
or less to assure adequate disinfection.
3. The weekly median fecal coliform concentration shall be none detected, as
determined from daily grab samples, and no sample shall exceed 14
organisms/100 ml.
4. The total residual chlorine shall be measured continuously and shall at no time
be less than 1.0 mg/l after 30 minutes contact time at peak flow. If an alternative
disinfection process is used, it must be demonstrated to the satisfaction of the
Executive Secretary that the alternative process is comparable to that achieved by
chlorination with a 1 mg/l residual after 30 minutes contact time. If the
effectiveness cannot be related to chlorination, then the effectiveness of the
alternative disinfection process must be demonstrated by testing for pathogen
destruction as determined by the Executive Secretary. A 1 mg/l total chlorine
residual is required after disinfection and before the reclaimed water goes into the
distribution system.
5. The pH as determined by daily grab samples or continuous monitoring shall be
between 6 and 9.
D. Other Requirements
1. An alternative disposal option or diversion to storage must be automatically
activated if turbidity exceeds or chlorine residual drops below the instantaneous
required value for more than 5 minutes.
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2. Any irrigation must be at least 50 feet from any potable water well.
Impoundments of reclaimed water, if not sealed, must be at least 500 feet from
any potable water well.
3. Requirements for ground water discharge permits, if required, shall be
determined in accordance with R317-6.
4. For residential landscape irrigation at individual homes, additional quality
control restrictions may be required by the Executive Secretary. Proposals for
such uses should also be submitted to the local health authority to determine any
conditions they may require.
4.4 Use of Treated Domestic Wastewater Effluent Where Human Exposure is Unlikely (Type II)
A. Uses Allowed
1. Irrigation of sod farms, silviculture, limited access highway rights of way, and
other areas where human access is restricted or unlikely to occur.
2. Irrigation of food crops where the applied reclaimed water is not likely to have
direct contact with the edible part, whether the food will be processed or not
(spray irrigation not allowed).
3. Irrigation of animal feed crops other than pasture used for milking animals.
4. Impoundments of wastewater where direct human contact is not allowed or is
unlikely to occur.
5. Cooling water. Use for cooling towers, which produce aerosols in populated
areas, may have special restrictions imposed.
6. Soil compaction or dust control in construction areas.
B. Required Treatment Processes
1. Secondary treatment process, which may include activated sludge, trickling
filters, rotating biological contactors, oxidation ditches, and stabilization ponds.
Secondary treatment should produce effluent in which both the BOD and total
suspended solids do not exceed 25 mg/l as a monthly mean.
2. Disinfection to destroy, inactivate, or remove pathogenic microorganisms by
chemical, physical, or biological means. Disinfection may be accomplished by
chlorination, ozonation, or other chemical disinfectants, UV radiation, membrane
processes, or other approved processes.
C. Water Quality Limits. The quality of effluent before use must meet the following
standards. Testing methods and procedures shall be performed according to Standards
Methods for Examination of Water and Wastewater, eighteenth edition, 1992, or as
otherwise approved by the Executive Secretary.
1. The monthly arithmetic mean of BOD shall not exceed 25 mg/l as determined
by weekly composite sampling. Composite samples shall be comprised of at least
six flow proportionate samples taken over a 24-hour period.
2. The monthly arithmetic mean total suspended solids concentration shall not
exceed 25 mg/l as determined by daily composite sampling. The weekly mean
total suspended solids concentration shall not exceed 35 mg/l.
3. The weekly median fecal coliform concentration shall not exceed 200
organisms/100 ml, as determined from daily grab samples, and no sample shall
exceed 800 organisms/100 ml.
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4. The pH as determined by daily grab samples or continuous monitoring shall be
between 6 and 9.
5. At the discretion of the Executive Secretary, the sampling frequency to
determine compliance with water quality limits for effluent from lagoon systems
used to irrigate agricultural crops, may be reduced to monthly grab sampling for
BOD, and weekly grab sampling for fecal coliform, TSS and pH.
D. Other Requirements
1. An alternative disposal option or diversion to storage must be available in case
quality requirements are not met.
2. Any irrigation must be at least 300 feet from any potable water well. Spray
irrigation must be at least 300 feet from areas intended for public access. This
distance may be reduced or increased by the Executive Secretary, based on the
type of spray irrigation equipment used and other factors. Impoundments of
reclaimed water, if not sealed, must be at least 500 feet from any potable water
well.
3. Requirements for ground water discharge permits, if required, shall be
determined in accordance with R317-6.
4. Public access to effluent storage and irrigation or disposal sites shall be
restricted by a stock- tight fence or other comparable means which shall be posted
and controlled to exclude the public.
4.5 Records. Records of volume and quality of treated wastewater delivered for reuse shall be
maintained and submitted monthly in accordance with R317-1-2.7. If monthly operating reports
are already being submitted to the Division of Water Quality, the data on water delivered for
reuse may be submitted on the same form.
4.6 Use of Secondary Effluent at Plant Site. Secondary effluent may be used at the treatment
plant site in the following manner provided there is no cross-connection with a potable water
system:
A. Chlorinator injector water for wastewater chlorination facilities, provided all pipes and
outlets carrying the effluent are suitably labeled.
B. Water for hosing down wastewater clarifiers, filters and related units, provided all
pipes and outlets carrying the effluent are suitably labeled.
C. Irrigation of landscaped areas around the treatment plant from which the public is
excluded.
4.7 Other Uses of Effluents. Proposed uses of effluents not identified above, including industrial
uses, shall be considered for approval by the Board based on a case-specific analysis of human
health and environmental concerns.
4.8 Reclaimed Water Distribution Systems. Where reclaimed water is to be provided by pressure
pipeline, unless contained in surface pipes wholly on private property and for agricultural
purposes, the following requirements will apply. The requirements will apply to all new systems
constructed after May 4, 1998, and it is recommended that the accessible portions of existing
reclaimed water distribution systems be retrofitted to comply with these rules. Requirements for
secondary irrigation systems proposed for conversion from use of non-reclaimed water to use
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with reclaimed water will be considered on an individual basis considering protection of public
health and the environment. Any person or agency that is constructing all or part of the
distribution system must obtain a construction permit from the Division of Water Quality prior to
beginning construction.
A. Distribution Lines
1. Minimum Separation.
a. Horizontal Separation. Reclaimed water main distribution lines parallel to
potable (culinary) water lines shall be installed at least ten feet horizontally from
the potable water lines. Reclaimed water main distribution lines parallel to
sanitary sewer lines shall be installed at least ten feet horizontally from the
sanitary sewer line if the sanitary sewer line is located above the reclaimed water
main and three feet horizontally from the sanitary sewer line if the sanitary sewer
line is located below the reclaimed water main.
b. Vertical Separation. At crossings of reclaimed water main distribution lines
with potable water lines and sanitary sewer lines the order of the lines from lowest
in elevation to highest should be; sanitary sewer line, reclaimed water line, and
potable water line. A minimum 18 inches vertical separation between these
utilities shall be provided as measured from outside of pipe to outside of pipe. The
crossings shall be arranged so that the reclaimed water line joints will be
equidistant and as far as possible from the water line joints and the sewer line
joints. If the reclaimed water line must cross above the potable water line, the
vertical separation shall be a minimum 18 inches and the reclaimed water line
shall be encased in a continuous pipe sleeve to a distance on each side of the
crossing equal to the depth of the potable water line from the ground surface. If
the reclaimed water line must cross below the sanitary sewer line, the vertical
separation shall be a minimum 18 inches and the reclaimed water line shall be
encased in a continuous pipe sleeve to a distance on each side of the crossing
equal to the depth of the reclaimed water line from the ground surface.
c. Special Provisions. Where the horizontal and/or vertical separation as required
above cannot be maintained, special construction requirements shall be provided
in accordance with requirements in R317-3 for protection of potable water lines.
Existing pressure lines carrying reclaimed water shall not be required to meet
these requirements.
2. Depth of Installation. To provide protection of the installed pipeline, reclaimed
water lines should be installed with a minimum depth of bury of three feet.
3. Reclaimed Water Pipe Identification.
a. General. All new buried pipe, including service lines, valves, and other
appurtenances, shall be colored purple, Pantone 522 or equivalent. If fading or
discoloration of the purple pipe is experienced during construction, identification
tape is recommended. Locating wire along the pipe is also recommended.
b. Identification Tape. If identification tape is installed along with the purple pipe,
it shall be prepared with white or black printing on a purple field, color Pantone
512 or equivalent, having the words, "Caution: Reclaimed Water-- Do Not
Drink". The overall width of the tape shall be at least three inches. Identification
tape shall be installed 12 inches above the transmission pipe longitudinally and
shall be centered.
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4. Conversion of existing water lines. Existing water lines that are being
converted to use with reclaimed water shall first be accurately located and comply
with leak test standards in accordance with AWWA Standard C-600 and in
coordination with regulatory agencies. The pipeline must be physically
disconnected from any potable water lines and brought into compliance with
current State cross connection rules and requirements (R309-102-5), and must
meet minimum separation requirements in section 4.8.A.1 of this rule above. If
the existing lines meet approval of the water supplier and the Division, the lines
shall be approved for reclaimed water distribution. If regulatory compliance of the
system (accurate location and verification of no cross connections) cannot be
verified with record drawings, televising, or otherwise, the lines shall be
uncovered, inspected, and identified prior to use. All accessible portions of the
system must be retrofitted to meet the requirements of this rule.
5. Valve Boxes and Other Surface Identification. All valve covers shall be of noninterchangeable shape with potable water covers, and shall have an inscription
cast on the top surface stating "Reclaimed Water". Valve boxes shall meet
AWWA standards. All above ground facilities shall be consistently color coded
(purple, Pantone 512) and marked to differentiate reclaimed water facilities from
potable water facilities.
6. Blow-off Assemblies. If either an in-line type or end-of-line type blow-off or
drain assembly is installed in the system, the Division of Water Quality shall be
consulted on acceptable discharge or runoff locations.
B. Storage. If storage or impoundment of reclaimed water is provided, the following
requirements apply:
1. Fencing. For Type I effluent, no fencing is required by this rule, but may be
required by local laws or ordinances. For Type II effluent, see R317-1-4.4.D.4
above.
2. Identification. All storage facilities shall be identified by signs prepared
according to the requirements of Section 4.8.D.6 below. Signs shall be posted on
the surrounding fence at minimum 500 foot intervals and at the entrance of each
facility. If there is no fence, signs shall be located as a minimum on each side of
the facility or at minimum 250 foot intervals or at all accessible points.
C. Pumping Facilities.
1. Marking. All exposed and above ground piping, fittings, pumps, valves, etc.,
shall be painted purple, Pantone 512. In addition, all piping shall be identified
using an accepted means of labeling reading "Caution: Reclaimed Water - Do Not
Drink." In a fenced pump station area, signs shall be posted on the fence on all
sides.
2. Sealing Water. Any potable water used as seal water for reclaimed water
pumps seals shall be protected from backflow with a reduced pressure principle
device.
D. Other Requirements.
1. Backflow Protection. In no case shall a connection be made between the
potable and reclaimed water system. If it is necessary to put potable water into the
reclaimed distribution system, an approved air gap must be provided to protect the
potable water system. A reduced pressure principle device may be used only
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when approved by the Division of Water Quality, the local health department, and
the potable water supplier.
2. Drinking Fountains. Drinking fountains and other public facilities shall be
placed out of any spray irrigation area in which reclaimed water is used, or shall
be otherwise protected from contact with the reclaimed water. Exterior drinking
fountains and other public facilities shall be shown and called out on the
construction plans. If no exterior drinking fountains, picnic tables, food
establishments, or other public facilities are present in the design area, then it
shall be specifically stated on the plans that none are to exist.
3. Hose Bibs. Hose bibs on reclaimed water systems in public areas and at
individual residences shall be prohibited. In public, non-residential areas,
replacement of hose bibs with quick couplers is recommended.
4. Equipment and Facilities. To ensure the protection of public health, any
equipment or facilities such as tanks, temporary piping or valves, and portable
pumps which have been used for conveying reclaimed water may not be reused
for conveying potable water.
5. Warning Labels. Warning labels shall be installed on designated facilities such
as, but not limited to, controller panels and washdown or blow-off hydrants on
water trucks, and temporary construction services. The labels shall indicate the
system contains reclaimed water that is unsafe to drink.
6. Warning signs. Where reclaimed water is stored or impounded, or used for
irrigation in public areas, warning signs shall be installed and contain, as a
minimum, 1/2 inch purple letters (Pantone 512) on a white or other high contrast
background notifying the public that the water is unsafe to drink. Signs may also
have a purple background with white or other high contrast lettering. Warning
signs and labels shall read, "Warning: Reclaimed Water - Do Not Drink". The
signs shall include the international symbol for Do Not Drink.
R317-1-5. Use of Industrial Wastewaters.
5.1 Use of industrial wastewaters (not containing human pathogens) shall be considered for
approval by the Board based on a case-specific analysis of human health and environmental
concerns.
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APPENDIX B
WATER REUSE STATUTE AND WATER RIGHTS REGULATIONS

Utah Code:
Title 73, Chapter 3c. Conservation and Use of Sewage Effluent

Utah Administrative Code:
Rule R655-7. Administrative Procedures for Notifying the State Engineer of Sewage Effluent
Use or Change in the Point of Discharge for Sewage Effluent
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Utah Code:
Title 73 – Water and Irrigation
Chapter 3c – Conservation and Use of Sewage Effluent
73-3c-1. Definitions.
As used in this chapter:
(1) "DEQ" means the Department of Environmental Quality.
(2) "POTW" means a publicly-owned treatment works as defined by Section 19-5-102.
(3) "Regional POTW" means a publicly-owned treatment works that serves more than
one governmental entity.
(4) "Sewage effluent" means the product resulting from the treatment of sewage and
other pollutants by a POTW pursuant to discharge limitations set under the Clean Water Act of
1977, 33 U.S.C. Sec. 1251 et seq. and Title 19, Chapter 5, Water Quality Act.
(5) "Water right" means:
(a) a right to use water evidenced by any means identified in Section 73-1-10;
(b) a right to use water under an approved application:
(i) to appropriate;
(ii) for a change of use; or
(iii) for the exchange of water; or
(c) a contract authorizing the use of water from a water wholesaler or other water
supplier having a valid water right under Utah law.
73-3c-2. Municipality may use sewage effluent in a manner consistent with its water rights
-- Change application to be filed for uses inconsistent with water rights.
(1) Any municipality or other governmental entity owning and operating a POTW that
treats sewage and other pollutants contained in water collected from water supplied under the
governmental entity's water rights may apply the resulting sewage effluent to a beneficial use
consistent with, and without enlargement of, those water rights.
(2) The governmental entity must file a change application with the state engineer if it
proposes to use sewage effluent:
(a) outside the defined place of use or for purposes other than those authorized in the
underlying water rights; or
(b) in a manner otherwise inconsistent with the underlying water rights.

73-3c-3. Agent for use of sewage effluent -- Change application for inconsistent uses.
(1) (a) Any municipality or other governmental entity served by a regional POTW that
treats sewage and other pollutants contained in water collected from water supplied under the
governmental entity's water rights may contract with the person responsible for administration of
the regional POTW to act as its agent for the purpose of using sewage effluent discharged from
the regional POTW.
(b) The sewage effluent may be applied to a beneficial use consistent with, and without
enlargement of, the governmental entity's water rights referred to in Subsection (a).
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(2) The person administering the regional POTW, as agent for an individual municipality
or other governmental entity served by it, must file a change application with the state engineer if
the person administering the POTW proposes to use sewage effluent:
(a) outside the defined place of use or for purposes other than those authorized in the
underlying water rights; or
(b) in a manner otherwise inconsistent with the underlying water rights.

73-3c-4. Consideration and approval of change applications to effect the use of sewage
effluent.
Any change application filed to effect the use of sewage effluent shall be considered and
approved in accordance with Section 73-3-3.

73-3c-5. Priority of a use of sewage effluent.
(1) The priority of any use of sewage effluent shall be consistent with the priorities of the
underlying water rights, except as provided in Subsection (2).
(2) If the state engineer approves a change application filed in accordance with
Subsection 73-3c-2(2) or 73-3c-3(2), the priority of the sewage effluent use shall be the date the
change application was filed.

73-3c-6. Sewage inflow that consists of unappropriated water -- Application to
appropriate may be made.
If a portion of the sewage inflow to any POTW consists of any unappropriated water of
the state, the person owning or administering the POTW or any other person may apply to the
state engineer to appropriate the water to a beneficial use.

73-3c-7. Change of point of discharge of sewage effluent.
(1) The point of discharge of sewage effluent from a POTW may be changed, if:
(a) the change in point of discharge is required for treatment purposes as a matter of
public health, safety, or welfare under DEQ rules and the POTW's discharge permit; and
(b) (i) the sewage effluent is discharged into waters of the state and not applied to a
beneficial use; or
(ii) the sewage effluent is applied to a beneficial use consistent with, and without
enlargement of, the underlying water rights as provided in Subsection 73-3c-2(1) or 73-3c-3(1).
(2) If a change in the point of discharge is to be made in conjunction with a proposed use
of sewage effluent that is specified in Subsection 73-3c-2(2) or 73-3c-3(2), a change application
must be filed as provided in those subsections.
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73-3c-8. Notification of a sewage effluent use or change in point of discharge -- State
engineer to make rules.
(1) Any person intending to apply sewage effluent to a beneficial use pursuant to
Subsection 73-3c-2(1) or 73-3c-3(1) or change the point of discharge of sewage effluent pursuant
to Subsection 73-3c-7(1) shall notify the state engineer of the use or change in point of discharge
as provided by rules of the state engineer.
(2) (a) The state engineer shall publish the notification in a newspaper of general
circulation in the county where downstream water users may be affected by the use or change in
point of discharge.
(b) The notification:
(i) shall be published once a week for two successive weeks; and
(ii) may be published in more than one newspaper.
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Utah Administrative Code:
Rule R655. Natural Resources, Water Rights.
Rule R655-7. Administrative Procedures for Notifying the State Engineer of Sewage Effluent
Use or Change in the Point of Discharge for Sewage Effluent.
Rule R655-7-1. Authority and Effective Date.
1.1. These rules establish and govern procedures for notifying the state engineer of sewage effluent
use or change in the point of discharge for sewage effluent as required under Section 73-3c-8(1).
1.2. These rules govern all notifications for use of sewage effluent or change in point of discharge
of sewage effluent commenced on or after May 5, 1998.
R655-7-2. Definitions.
"Application to Appropriate" means an official request for authorization to develop a source
and quantity of water for beneficial uses as covered in Section 73-3-2.
"Beneficial Use" means the basis, the measure and the limit of a water right and includes the
amount of water use allowed by the water right expressed in terms of the purposes to which the
water may be applied. For example, in the case of irrigation, the beneficial use is expressed as the
number of acres which may be irrigated by the water right (e.g. 40 acres).
"Change Application" means an application filed to obtain authorization from the state
engineer to allow water right to be changed with respect to point of diversion, period of use, place of
use, or nature of use. As allowed by Section 73-3-3, any person entitled to the use of water may
make permanent or temporary changes listed by making application upon forms furnished by the
state engineer.
"Depletion" means water consumed and no longer available as a source of supply; that part
of a withdrawal that has been evaporated, transpired, incorporated into crops or products, consumed
by man or livestock, or otherwise removed.
"Diversion" means the maximum total volume of water in acre-feet or the flow in secondfeet which may be diverted as allowed by a water right to meet the needs of the beneficial uses
authorized under the right.
"Effluent" means discharged wastewater or similar products, such as a stream flowing out of
a body of water and includes products that result from the treatment of sewage and other pollutants
pursuant to discharge limitations set under the Clean Water Act.
"Hydrologic System" means the complete area or basin where waters, both surface and
underground, are interconnected by a common drainage basin.
"Notification" means an application filed with the state engineer requesting authorization to
use or to change the point of discharge for sewage effluent.
R655-7-3. Contents of the Notification.
3.1. The notification shall include adequate information for the state engineer to determine if the
use of sewage effluent is consistent with and without enlargement of the underlying water rights or
if a change in point of discharge is required. This information shall be supplied on forms provided
by the state engineer or an acceptable reproduction and shall include the information described
below as well as any other information deemed necessary by the state engineer to evaluate the
notification.
3.2. Information Required on a Notification for Use of Sewage Effluent.
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A. The name and post office address of the applicant.
B. The Water Right Numbers of the water proposed for reuse.
C. An evaluation of the diversion and depletion limits of the underlying water rights. This
would include evaluating the diversion and depletion limits allowed for the underlying right
at the time it was originally approved and certificated by the state engineer.
D. The nature of use of the underlying water rights. This would include the present
approved use of the water and the original approved use if different from the present.
E. The quantity of water in acre-feet or the flow in second-feet to be reused.
F. The point of diversion, the nature of use, and the place of use for the proposed sewage
effluent use.
G. The point of discharge of the sewage effluent where the sewage would be released if it
were not put to beneficial use.
H. An evaluation of the amount of water depleted from the hydrologic system from the use
of the sewage effluent.
I. An evaluation of the cumulative total depletion of water from the hydrologic system from
the initial use of water and the proposed use of the sewage effluent.
J. An indication whether or not a change application needs to be filed to cover the proposed
uses. A change application is required if the proposed nature or place of use for the water
reused was not authorized by the underlying water right upon which the reuse is based.
K. An indication whether or not an application to appropriate water needs to be filed to
cover the proposed uses of any of the water. An application to appropriate is required if the
reuse project proposes to use any unappropriated water of the state.
3.3. Information Required on a Notification for a Change in Point of Discharge
A. The name and post office address of the applicant.
B. The Water Right Numbers of the water proposed to change the point of discharge.
C. The quantity of water in acre-feet or second-feet to have the point of discharged
changed.
D. The current point of discharge for the sewage effluent.
E. The proposed point of discharge for the sewage effluent.
F. In addition to the above information required, if the sewage effluent is to be put to a
beneficial use in conjunction with the change in point of discharge, the information required
in Subsection 3.2 ?Notification for Use of Sewage Effluent? must be provided.
R655-7-4. Processing the Notification.
4.1. Upon receipt of the notification, the state engineer shall determine if the information submitted
is acceptable and complete.
A. If the information is acceptable and complete, the state engineer shall deem the
notification filed.
B. If the information is not acceptable and complete, the state engineer shall return the
notification to the applicant and indicate the deficiencies.
C. Once the notification is filed, the state engineer shall publish information from the
notification to inform the public of its contents in accordance with Section 73-3c-8(2).
D. Any interested person may file comments with the state engineer within 20 days after the
notice is published.
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E. A meeting regarding the notification and public comment may be held at the discretion
of the state engineer.
4.2. The state engineer shall determine if water use is consistent with, and without enlargement of,
the underlying water right or whether an application is required to use the sewage effluent water.
A. If the proposed sewage effluent use is consistent with the and without enlargement of the
applicant’s water rights, the state engineer shall issue a letter indicating that there is a water
right for the proposed use.
B. If the proposed sewage effluent use is not consistent with the existing beneficial uses or
enlarges the right, the state engineer shall issue a letter indicating that there is not a water
right for the proposed use.
B.1. If a change application or an application to appropriate is required in conjunction with
the proposed use of sewage effluent, it shall be the responsibility of the applicant to file the
required application with the state engineer. The state engineer shall process the change
application or the application to appropriate according to Section 73-3 of the Utah Code.
B.2. The state engineer shall review the change application and the application to
appropriate according to Sections 73-3-3 and 73-3-8, respectively, of the Utah Code.
KEY: sewage effluent use
February 1, 2003

73-3C
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APPENDIX C
NOTIFICATION OF SEWAGE EFFLUENT USE NUMBER 2 – CITY OF OREM
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APPENDIX D

Water Rights Applications to Appropriate Sewage Effluent
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11/30/1995 Logan City
1/6/1993 Davis County Wastewater Treatment Plants
6/3/1997 Central Weber Sewer Improvement District
2/8/2002 Central Weber Sewer Improvement District

25-9676* Unapproved
Unapproved

31-5084
35-10419 Unapproved
35-11204 Unapproved
35-11603 Unapproved
51-1677

Logan City

Davis County

Private Individual

Warren Irrigation Co.

Central Weber Sewer Imp. District

Duck Creek Irrigation Co.

Leavitte Interprise

Lapsed

57-149

Salt Lake City

N

N
4/18/1935 Salt Lake City

Irr., Mun., flushing sewer system, Ind.

Irrigation
50 cfs

N
Irrigation, Stockwatering

300 ac-ft
1.2 cfs
3/1/1979 Nephi City

Y
4/17/1976 Central Davis Sewer District

Municipal

Y
N

Irrigation
20.213 cfs

3 cfs

Municipal

N

Irrigation
-

Y
Y

Mun., Ind., Irr., Stock., Wild., Rec., other

Y
Y

Irrigation

Y

Y

Y

Y

Mun., sewage transport & treatment

Irrigation

Municipal

Irrigation, Stockwatering

Y

Y

Y

Y

N

1/6/1995 Central Valley Reclamation

10/24/1985 Francis Town

19 cfs

9/9/1964 South Davis Sewer Improvement District
5/1/1961 Central Weber Sewer Improvement District

* These filings are exchange applications where sewage effluent would be exchanged for the right to use other water sources.

Lapsed

53-683

Nephi City

Lapsed

31-4313

Central Davis Sewer District

SLC Suburban Sanitary Dist. No. 1 57-10097 Rejected

Rejected

35-5444

Ogden City

Rejected

31-2395
35-1573* Rejected

South Davis Sewer Imp. District

16 cfs

35,500 ac-ft

Unapproved

8/12/1986 St. George

3/13/1998 Salt Lake County Wastewater Treatment Plants

59-5578
81-2782

U.S. Bureau of Reclamation

Wind River Resources Corp.

Unapproved

6 cfs

8/10/1966 Salt Lake City

Unapproved

59-3400

Private Individual

3 cfs

12.13 cfs

4 cfs or 2,896 ac-ft

7/19/2001 Central Valley Reclamation (effluent & infiltration) 3.052 cfs

5/4/1964 Salem City

Dom., Mun., Rec., Wild., Fish Culture

Municipal

Municipal

Municipal

Stockwatering

N

Y
Irrigation

Y

Irrigation

N

Y

Y

N

N

N

N

N

Y

N

N

N

Protested
(Y/N)

Irrigation, Industrial

Irrigation, Stockwatering, Salt Leaching

Irrigation, Stockwatering

Irrigation

Wildlife

Irrigation

Wildlife

Wildlife

Irrigation

Irrigation, Stockwatering

Irrigation

Irrigation

Irrigation

Beneficial Use(s)

35 cfs or 12,600 ac-ft Irrigation, Stockwatering

50,000 ac-ft

24.8 cfs

27 cfs

0.324 cfs

3.75 cfs

2000 ac-ft

10 cfs

220 ac-ft

1 cfs

1 cfs

358 ac-ft

5 cfs

15 cfs

10 cfs

25 cfs

0.39 cfs

1.5 cfs

5.8 cfs

19 cfs

27.2 ac-ft

Flow (cfs) or
Volume (ac-ft)

SLC Suburban Sanitary Dist. No. 1 57-10283 Unapproved

Unapproved

5/26/2004 Central Weber Sewer Imp. District (infiltration)

1/18/2002 Lake Point Improvement District

2/22/1978 Tooele City
11/30/1995 Logan City

Unapproved

Unapproved

11/23/1977 Moab City

4/17/1963 Price River Water Improvement District

3/17/2004 Corrine City

25-9675* Unapproved

91-737

Price River Water Imp. District

Logan City

29-4176

Private Individual

9/2/1998 Granstville City

5/10/1995 Thiokal Corporation

15-4283

Approved
Approved

15-4020

Private Individual

2/15/1996 Moab City
12/28/1977 Monticello City

Lake Point Improvement District

Approved

13-3632

Private Individual

Unapproved

Approved

09-969

Monticello City

05-1386

Approved
Approved

05-629

Division of Wildlife Resources

12/30/1905 Central Weber Sewer Improvement District

15-2634

Certified

35-8065

Warren Irrigation Co.

4/6/1967 South Davis Sewer District

Grantsville Soil Conservation Dist.

Certified

31-3864

Division of Wildlife Resources

Source of Effluent

11/2/1959 North Davis Sewer District

6/23/1986 Granstville City

2/13/1957 Vernal City

3/29/1962 Logan City

3/29/1962 Logan City

9/16/1949 Monticello City

Priority
Date

Grand County Water Cons. Dist.

Certified
Certified

15-3146

Water User Claim

45-2117

Private Individual

31-2680

Water User Claim

25-3449

Logan Cow Pasture Water Co.

Private Individual

Water User Claim

25-2970

Division of Wildlife Resources

Water User Claim

09-1420

Status

Logan Cow Pasture Water Co.

Water
Right No.

Monticello City

Entity

Water Rights Applications to Appropriate Sewage Effluent
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GLOSSARY
Acre-Foot (ac-ft) - The volume of water it takes to
cover one acre of land (a football field is about 1.3
acres) with one foot of water; 43,560 cubic feet or
325,850 gallons. One acre-foot is approximately the
amount of water needed to supply a family of four
with enough water for one year.
Aquifer - A geologic formation that stores or transmits water. A confined aquifer is bounded above
and below by formations of impermeable or relatively impermeable material. An unconfined aquifer
is made up of loose material, such as sand or gravel,
that has not undergone settling, and is not confined
on top by an impermeable layer.
Beneficial Use - Use of water for one or more of the
following purposes including but not limited to, domestic, municipal, irrigation, hydropower generation, industrial, commercial, recreation, fish propagation, and stock watering.
Biochemical Oxygen Demand (BOD) – A measure
of the oxygen that aerobic bacteria need to breakdown the organic compounds in wastewater. Treatment plants seek to meet this demand before effluent
is discharged to natural waterways with insufficient
oxygen levels to accomplish such treatment.
Commercial Use - Water use normally associated
with small business operations, which may include
drinking water, food preparation, personal sanitation,
facility cleaning and maintenance, and irrigation of
landscapes.
Conservation - According to Webster’s Dictionary,
conservation is the act or process of conserving,
where conserve is defined as follows: (1) To protect
from loss or depletion, or (2) to use carefully, avoiding waste. In this document, the second definition is
used exclusively. However, in the water resources
field the first definition is also used. Using the first
definition, constructing a reservoir to capture excess
runoff in order to more fully utilize the water is also
considered conservation.
Consumptive Use - Consumption of water for residential, commercial, institutional, industrial, agricultural, power generation and recreational purposes.
Naturally occurring vegetation and wildlife also consumptively use water.

Culinary Water - See “Potable Water.”
Depletion - The net loss of water through consumption, export and other uses from a given area, river
system or basin. The terms consumptive use and
depletion, often used interchangeably, are not the
same.
Developable - That portion of the available water
supply that has not yet been developed but has the
potential to be developed. In this document, developable water refers to the amount of water that the
Division of Water Resources estimates can be developed based on current legal, political, economic
and environmental constraints.
Diversion - Water diverted from supply sources
such as streams, lakes, reservoirs, springs or wells
for a variety of uses including cropland irrigation
and residential, commercial, institutional, and industrial purposes. This is often referred to as withdrawal.
Drinking Water - See “Potable Water.”
Effluent - Liquid discharge from any unit of a
wastewater treatment works, including a septic tank.
This is frequently referred to as wastewater effluent
or in portions of the Utah Code as sewage effluent.
Eutrophication – The undesirable process of loading water bodies with mineral and organic nutrients.
This reduces the dissolved oxygen available within a
water body when bacteria and other fauna such as
plants and weeds bloom in the nutrient rich waters.
Export - Water diverted from a river system or basin other than by the natural outflow of streams, rivers and ground water, into another hydrologic basin.
The means by which it is exported is sometimes
called a trans-basin diversion.
Gallons per Capita per Day (gpcd) - The average
number of gallons used per person each day of the
year for a given purpose within a given population.
Ground Water - Water that is contained in the saturated portions of soil or rock beneath the land surface. It excludes soil moisture that refers to water
held by capillary action in the upper unsaturated
zones of soil or rock.
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Hydrology - The study of the properties, distribution, and effects of water in the atmosphere, on the
earth’s surface and in soil and rocks.
Industrial Use - Use associated with the manufacturing or assembly of products, which may include
the same basic uses as a commercial business. The
volume of water used by industrial businesses, however, can be considerably greater than water use by
commercial businesses.
Institutional Use - Uses normally associated with
operation of various public agencies and institutions
including drinking water; personal sanitation; facility cleaning and maintenance; and irrigation of
parks, cemeteries, playgrounds, recreational areas
and other facilities.
Instream Flow - Water maintained in a stream for
the preservation and propagation of wildlife or
aquatic habitat and for aesthetic values.
Municipal Use - This term is commonly used to
include residential, commercial and institutional water use. It is sometimes used interchangeably with
the term "public water use," and excludes uses by
large industrial operations.
Municipal and Industrial (M&I) Use - This term
is used to include residential, commercial, institutional and industrial uses.
Nephelometric Turbidity Units (NTU) - A measure of the clarity of water. An instrument called a
nephelometer can be used to measure the amount of
light scattered by suspended matter in the water.
Turbidity is visually detectable at 5 NTU and above.
Drinking water requires 0.5 NTU or below.
Potable Water - Water meeting all applicable safe
drinking water requirements for residential, commercial and institutional uses. This is also known as
culinary or drinking water.
Public Water Supply - Water supplied to a group
through a public or private water system. This includes residential, commercial, institutional, and
industrial purposes, including irrigation of publicly
and privately owned open areas. As defined by the
State of Utah, this supply includes potable water
supplied by either privately or publicly owned community systems which serve at least 15 connections
or 25 individuals at least 60 days per year.
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Recharge - Water added to an aquifer or the process
of adding water to an aquifer. Ground water recharge occurs either naturally as the net gain from
precipitation, or artificially as the result of human
influence. Artificial recharge can occur by diverting
water into percolation basins or by direct injection
into the aquifer with the use of a pump.
Reclaimed Water – The product resulting from
wastewater reclamation is often called “reclaimed
water.”
Recycled Water – The product resulting from
wastewater recycling is often called “recycled water.”
Renovated Water – The product resulting from
wastewater renovation is often called “renovated
water.”
Residential Use - Water used for residential cooking; drinking; washing clothes; miscellaneous cleaning; personal grooming and sanitation; irrigation of
residential lawns, gardens, and landscapes; and
washing automobiles, driveways, etc.
Secondary Water System - Pressurized or open
ditch water delivery system of water that does not
meet drinking water standards, used for irrigation of
privately or publicly owned lawns, gardens, parks,
golf courses and other open areas. Communities
with separate drinking water and nondrinking water
systems are called "dual" water systems.
Sewage - Waste matter and refuse liquids produced
by residential, commercial and industrial sources
and discharged into sewers.
Total Maximum Daily Load (TMDL) - As defined
by the EPA, a TMDL “is the sum of the allowable
loads of a single pollutant from all contributing point
and nonpoint sources. [Its] calculation must include
a margin of safety to ensure that the water body can
be used for the purposes the State has designated.
The calculation must also account for seasonal variation in water quality.” The TMDL must also provide some “reasonable assurance” that the water
quality problem will be resolved. The states are responsible to implement TMDLs on impaired water
bodies. Failure to do so will require the EPA to intervene.

Glossary
Wastewater - Sewage, industrial waste or other liquid substances that if untreated might cause pollution of a natural or man-made water body.

wastewater. Although recycling often requires
treatment of the wastewater, recycling can occur
without treatment. See also “Water Reuse.”

Wastewater Reclamation - The act or process of
recovering, restoring and making wastewater available for another use. This includes wastewater
renovation.

Water Reuse - The direct or indirect use of effluent
for a beneficial purpose. See also “Water Recycling.”

Wastewater Renovation - The physical treatment
or processing of wastewater to clean it and make it
acceptable for another purpose.
Wastewater Treatment Works or Facilities - Any
plant, disposal field, lagoon, pumping station, or
other works used for the purpose of treating, stabilizing or holding wastewater.

Water Right Duty - The quantity of water required
to satisfy the irrigation water requirements of land.
Wetlands - Areas where vegetation is associated
with open water and wet conditions including high
water table.
Withdrawal - See “Diversion.”

Water Recycling – Reuse of wastewater in the same
process or for the same purpose that created the
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ATTACHMENT C
Lake Powell Pipeline Project No. P-12966
Water Needs Assessment:
Water Use and Conservation Update, Response to Comments
Utah Board of Water Resources

Lake Powell Pipeline Project No. P-12966
Water Needs Assessment: Water Use and Conservation Update
Response to Comments
1. Introduction
Water conservation is an essential component of water resource planning for the Washington
County Water Conservancy District (WCWCD) and the Kane County Water Conservancy
District (together “Districts”). Since the Federal Energy Regulatory Commission (FERC)
Application was filed in 2016, the State of Utah has published more current water use data,
including updated gallons per capita per day (gpcd) numbers. In addition, WCWCD is
incorporating into its water resource planning more aggressive water conservation goals as it
continues evaluating and enhancing its various water saving programs. The State of Utah and
Districts, as LPP proponents, submit this updated information on water use and conservation to
ensure that FERC has the most current and accurate data available as it reviews the Application
and completes the NEPA process.
2. The “Big Picture”
To deny the need for a second water source for Washington County and place a singular focus on
the reduction of water demands, i.e., conservation, is to ignore the “big picture” issues associated
with the development of a comprehensive, long-term water supply plan. In reality, water
conservation is a large element of southwest Utah’s comprehensive long-term water supply plan.
Other key elements include water reuse, projects to maximize use of local water supplies,
agricultural water conversions and the Lake Powell Pipeline. See Figure 1. This diverse
portfolio is technically, environmentally and socially feasible and responsible solution to
southwest Utah’s complex water supply challenge. The portfolio takes into consideration critical
factors that must be examined to meet, on a consistently reliable basis, the future water needs of
a growing community, and does so in a wat that respects local social and environmental values,
while recognizing affordability constraints. To eliminate any of these elements of the portfolio
adds risk and vulnerability of shortage or simply not being able to meet future water needs.

Figure 1. Meeting Future Water Demand in Washington and Kane Counties through 2060

Lake Powell Pipeline
Water Use Conservation Update

-2-

January 17, 2019
Utah Board of Water Resources

The LPP, as proposed, is necessary not only to meet the identified future water needs of
Washington and Kane counties, but to achieve other prudent planning objectives:
x

x

x

x

Provide for System Diversity/Reliability: Washington County is currently wholly
dependent upon the Virgin River basin as a source of water supply. That supply has
associated water quality problems 1, and is vulnerable to natural events such as forest fires
that will exacerbate water supply issues in the future. In addition, water supply models
designed to project future flow scenarios in the Virgin River under differing climate
regimes call into question the annual reliability of the quantity of water available from
this source, particularly in the crucial summer months. Water delivered from the
Colorado River via the LPP would alleviate these concerns.
Provide for System Redundancy: Pumps, pipelines, storage and treatment facilities are all
essential components of a reliable water supply system. Over time, both system failure,
e.g., due to aging infrastructure and natural or human-induced disasters, e.g., earthquakes,
rockfalls, or operational errors, may interrupt essential water deliveries. To the extent
there exists only one water source and one water delivery system, the community remains
at risk. LPP provides needed system redundancy.
Account for Climate Variability: Climate projections show a potentially warmer and drier
future, with more intense and/or prolonged droughts and more intense rainfall events
when storms do occur. Prudent planning demands both the incorporation of additional
sources of supply to meet demands in times of drought, as well as access to storage
facilities that will capture water when it’s available for use when water isn’t obtainable.
LPP provides this buffer.
Account for Long-Term Uncertainty: Given the number of variables associated with both
water supply and demand from climate change, to rates of growth, to the use of emerging
water saving technologies, it is not possible to pinpoint the exact amount of water supply
that will be necessary at a specific point in time. That said, water supply cannot be
treated as a commodity, like factory-produced widgets that can be “manufactured” or
delivered on a real time basis. 2 Water supply projects take years, if not decades, to plan,
permit and construct. Responsible public water suppliers must assess long-term water
availability and demands based on best available data and information. They must also
assess the risks associated with a failure to act. Those who would have the Districts
forego development of LPP and instead rely primarily on conservation in combination
with agricultural water transfers fail to acknowledge the immense risk associated with a
failure to timely utilize available Colorado River supplies. That analysis 3, even if
assumed correct, would have the Districts depending upon a potable water supply which
merely matches estimated potable water demands. Responsible public water supply
systems simply cannot “live on the edge” as such a proposal would suggest. If growth
were to accelerate beyond estimates, if existing supplies were to shrink due to climate

1

2016. Utah Board of Water Resources. 2016 Lake Powell Pipeline Water Needs Assessment. April.
WCWCD has prudently adopted a policy of providing for a 15 year planning reserve.
3
Western Resource Advocates, Local Waters Alternative to the Like Powell Pipeline, March 13, 2013; see also:
Western Resource Advocates, Motion to Intervene and Comments, November 16, 2018
2
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x

x

variability, if more stringent regulatory requirements, e.g., water quality, were to further
impinge source supplies, or if existing systems were to experience infrastructure
disruptions or failures, an entire community would be placed in peril. This is
unacceptable. System customers require a clean, reliable supply of water each day,
including peak demand days, under a host of potential environmental and socio-economic
conditions. Water shortage, much less unavailability, is not an option. Should demand
not develop as quickly as originally estimated, that is acceptable, for the community will
continue to grow as time passes. Those who have implemented a long-term vision,
including the implementation of conservation measures, will be well situated to meet an
essential community need.
Protect the Environment: Another compelling reason for the development of a small
portion of Utah’s Colorado River allocation through withdrawals at Lake Powell is the
avoidance of environmental degradation associated with the alternatives. As evidenced
by the terms of an Exchange Contract recently negotiated between the state of Utah and
the Bureau of Reclamation, leaving water in the Colorado River system as it flows down
to Lake Powell, rather than diverting it immediately below Flaming Gorge Reservoir as
legally allowed, is a true win/win situation. Potential detriments to endangered fish
species, which are subject to the existing Recovery Program and reside in the reaches of
the 400-plus mile riparian zone between these two storage facilities, will be avoided by
maintaining flows. Of equal importance, should WCWCD find itself in a position of
having to rely in the future on the Virgin River as its sole source of surface water supply,
additional adverse environmental impacts may occur. For example, greater diversions
from the Virgin River system may result in the loss of valuable riparian zone vegetated
areas that were previously inundated, while existing pollutant loadings would be
concentrated due to the loss of dilution flows. On a similar note, greater reliance upon reuse and other conservation practices in order to meet water demands could result in the
diminishment of beneficial in-stream flows, a shrinkage of wetland buffer areas, and the
introduction of greater levels of pollutants due to run-off from increased impervious
surface areas.” This is not a responsible path to follow.
Ensure Regulatory Compliance: Completely overlooked by those who would severely
restrict the amount of water to be utilized by the Districts’ residents and businesses as the
preferred solution to the impending water supply shortage are state regulatory
requirements established by the state Drinking Water Board pursuant to the state Safe
Drinking Water Act. Utah Administrative Code Rule 309-510 establishes “minimum
sizing requirements”, with specific reference to “minimum quantities and flow rates that
shall be used in the design of new systems and in the evaluation of water source, storage
facility, and pipeline capacities” absent the approval of alternate sizing requirements.
See: Sections 510-4(1) and 510-6. The purpose of these sizing requirements is to ensure
that water providers plan and design facilities that are “reliably capable of supplying
adequate quantities of water which consistently meet applicable drinking water quality
requirements and do not pose a threat to general public health.” Section 510-1. Local
authorities may impose even more stringent requirements.
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3. Accomplishments to Date and Beyond
The Districts have aggressively, and successfully, pursued conservation objectives for many
years. WCWCD and its municipal partners (who are provided wholesale water by WCWCD)
have invested over $60 million in recent conservation efforts, resulting in significant water
savings. Washington County was the first Utah county to meet the statewide water conservation
goal of reducing per capita water use 25 percent by 2025. WCWCD’s service area is leading the
state of Utah in terms of water use reductions, having achieved a savings of more than 30 percent
in a recent span of 15 years.
As noted in the 2016 LPP Water Needs Assessment, in 2015, WCWCD and the State of Utah
engaged Maddaus Water Management (“Maddaus”), an internationally recognized expert in
conservation program evaluation, to prepare a report evaluating 80 water conservation
management protocols to achieve further water use reductions in Washington County. The
recommended water conservation measures are being implemented by WCWCD. For example,
WCWCD recently incorporated advancements in meter design (installing meters that can
measure secondary water) and new technology (smart meters) to better track water use in its
secondary irrigation system.
A copy of WCWCD’s most recent Water Conservation Plan (December 2015) 4 is in Attachment
A hereto. A list summarizing its conservation program initiatives can also be found in
Attachment B hereto. Logically, WCWCD initially implemented the conservation measures that
were most easily accomplished and most cost effective. Going forward, additional use reductions
will be more difficult and costly to achieve.
In June of 2018, the State of Utah published the 2015 Municipal and Industrial Water Use Data,
which has become the baseline for new water supply planning and conservation goal setting.
This report employed a revised methodology for examining residential, commercial, industrial
and institutional uses as compared to the prior reports that were relied upon in the 2016 LPP
Water Needs Assessment. As compared to methods previously utilized, the report differed in its
approaches to determining service area populations, residential lot sizes, and estimates of
secondary or nonpotable use. Per capita usage in Washington and Kane Counties, as extracted
from this report, can be found in Table 1.

4 The Washington County water conservation plan will be periodically reviewed and updated, incorporating
appropriate additional advances in conservation BMPs as they become available.
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Table 1. 2015 Per Capita Per Day Water Use
3

Year

Water Use
(GPCD)
Residential

2015

Commercial,
Industrial,
Institutional4
Total
System
Water Use

Washington County1
Culinary Secondary
Total2
(potable) (untreated)

Kane County1
Culinary Secondary
(potable) (untreated)

Total2

177

16

193

129

58

187

52

57

108

81

15

97

229

73

302

210

73

283

Source: UDWRe. 2015 Municipal and Industrial Water Use Data. June 12, 2018
Note:
1 Kanab-Virgin River Basin water use
2 Differences between base values and totals due to rounding.
3 The State of Utah has recently published 2016 and 2017 water use numbers, but these numbers do not affect
the revised WCWCD conservation goal.
4 The Division of Water Resources included second home water use (e.g., vacation or seasonal homes) in
commercial, industrial, and institutional quantities in the 2010 M&I Water Use report. Second home water use is
now included in residential quantities in the 2015 M&I Water Use report.
Key:
GPCD = gallons per capita per day

Following the recent completion of a Legislative Water Audit, the State of Utah is developing
updated regional water conservation goals. According to the state, “the purpose of [a] regional
goal setting process is to combine scientific/engineering analysis with regional input to develop
goals appropriate for different areas of the state.” It is anticipated that the updated water
conservation goals will be made public in coming months. The Districts, in coordination with
area retail water providers, will consider the results of this initiative in updating their programs
and establishing their future goals. In the interim WCWCD, in conjunction with its water
resource planning efforts, has assumed that there will be an additional 20% reduction by 2060
from the reported 2015 per capita use.
The above notwithstanding, two other factors that bear upon the efficacy of WCWCD’s
conservation efforts must be kept in mind. As noted, WCWCD is primarily a wholesale water
provider. It therefore does not generally control water use at the retail or individual tap level.
Nevertheless, WCWCD actively promotes, in coordination with the retail providers, the
conservation measures referenced above, and has achieved significant water use reductions.
WCWCD includes in its water supply contracts with retail entities the requirement that an
“increasing block” or conservation-oriented pricing structure be utilized in customer billing 5.
This sends an appropriate price signal. Second, as alluded to above, the exact nature and pace of
implementation of conservation practices is rightfully dictated by local governing bodies who are

5

See: Washington County Water Conservancy District. 2006. Washington County Water Conservancy District April
2006 Regional Water Supply Agreement. Available at: https://www.wcwcd.org/wpcontent/themes/wcwcd/pdf/municipal/RWSA.pdf.
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familiar with the socio-economic fabric of the community. Local ratepayers’ input and
participation are essential if any conservation program is to be successful.
4. Comparisons to Other Communities
WCWCD has a strong water conservation program in place and has achieved remarkable per
capita water use reductions. An examination of the WCWCD program in comparison to the
programs of other similarly situated communities’ water use readily demonstrates the county’s
commitment to water conservation.
There are a number of critical factors that must be examined in any community to community
water use comparison, a fact acknowledged by EPA 6 and even some LPP opponents 7. These
include:
x
x
x
x
x

x

Differences in both daily and seasonal temperatures (especially during growing season)
Differences in seasonal precipitation patterns and total annual precipitation (e.g., greater
growing season precipitation, as found in Tucson, AZ, lowers gpcd demand)
Population density (greater density, e.g., Phoenix, AZ and Las Vegas, NV, lowers gpcd
demand)
Local soils, geology and geography/elevation
Socio-economic make-up of the community including:
o income levels, nature of businesses, second home ownership (which is 20 percent
to 25 percent in Washington County)
o abundance of recreational amenities per capita such as golf courses (15 in
Washington County) and playing fields as well as large public institutions with
open space increase water demand (Washington County is a hub for educational
institutions, hospitals, outdoor recreation, and tourism with over 6 million visitors
a year, increasing gpcd demand; Kane County hosts more than 4 million visitors a
year)
Differences in data collection times and methods, e.g., data from varying temporal
periods; varying definitions of use categories; inconsistent treatment of system losses; a
variety of calculation protocols, such as calculations based on permanent resident
population versus number of system connections; treatment of return flows, secondary
water use and private water sources. See Attachment C for complete listing of factors that
influence usage numbers and make a direct comparison between communities nearly
impossible.

Keeping in mind that the above factors impact water usage patterns, communities within the
Districts compare favorably with other similarly situated communities throughout the arid
6

See: U.S. Environmental Protection Agency (EPA). 2016. “Best Practices to Consider When Evaluating Water
Conservation and Efficiency as an Alternative for Water Supply Expansion”. December.
7
Conservation strategies must reflect “each regions capacity to conserve”; “every municipality has a different mix
[of commercial, industrial, and institutional users] which exhibit different water use patterns”. See: Western
Resource Advocates. 2016. Comments on LPP Preliminary Licensing Proposal. February.
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western United States. When examining segments of water use with the greatest commonality
i.e., indoor residential use 8,9. Washington County falls within the middle of the range of gpcd, St.
George (58 gpcd), Phoenix (56 gpcd), Tucson (61 gpcd) and Denver (54 gpcd). As anticipated,
residential outdoor water use is generally higher in Washington County than other western
communities that experience greater summer precipitation. Overall, Washington County total
residential use, including indoor and outdoor use is comparable to other western communities
when the above factors, such as precipitation, temperature, and housing density are considered.
In November, 2018, Maddaus completed a study10 that compared the WCWCD conservation
program to that of 10 other western communities with top-tier programs. Having observed that
water conservation has been a hallmark of WCWCD’s focus since 1993, Maddaus concluded
that WCWCD has an established, effective water conservation program that compares favorably
with those of its peers. In particular, its program budget, spending and staffing efforts equaled or
exceeded those of other similarly situated communities (see Table 2).
Maddaus also took note of WCWCD’s current utilization of the four most common efficiency
programs, i.e., leakage management, toilet rebates, free irrigation system evaluations, and free
showerhead and faucet aerator dissemination. In fact, Maddaus found that WCWCD employs
two-thirds of the thirty-six most common practices among study participants. Four additional
conservation measures were recommended by Maddaus that WCWCD could implement to allow
WCWCD’s strong program to become more cost effective, sustainable and robust. WCWCD
management has endorsed the immediate implementation of these measures, as follows:
x
x
x
x

Work with municipal retail providers 11 to reduce system water loss by implementing
additional water loss control measures.
Enhance existing water-efficient fixture giveaway program.
Enhance use of outdoor efficiency incentive measures through rebates and coupons.
Explore opportunities to partner with energy utilities to offer water and energy incentives,
including incentives for efficient clothes washers and hot water on demand systems.

8

See: New Mexico. 2013. New Mexico Water Conservation Planning Guide for Water Suppliers. Technical Report
53. (“reproducible metrics” need a comprehensive understanding of local demographic and environmental
conditions).
9
See: EPA 2016 Best Practices, supra. at p. 46 (using gpcd in the context of overall system use is “not helpful for
goal setting nor is it appropriate for comparing utilities to each other because of the variations in customer makeup”).
10
See: Maddaus. 2018. Water Conservation Programs: A Comparative Evaluation.
11
Washington County is primarily a wholesale water supplier and cannot directly control the systems of
municipalities who are the area retail water providers. Accordingly, Washington County is dependent upon retail
water providers to implement many conservation measures.
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Table 2. Comparison of Water Conservation Programs

Program
Component

Albuquerque
Bernalillo
County
Water Utility
Authority

Colorado
Springs
Utilities

El Paso
Water

City of
Grand
Junction

State

New Mexico

Colorado

Texas

Colorado

Arizona

658,238
(2015)

470,513
(2015)

787,208
(2013)

28,125
(2018)

Albuquerque

Colorado
Springs

El Paso

1

1

190 sq mi

Approx.
Population
Served
Major Metro
Region(s)
Number of
Agencies
Served
Service Area
(square miles)
Average
System
Demand
(MGD)
Annual
Conservation
Budget2,3
Conservation
Spending
($/capita)
Full Time
Equivalent
Conservation
Staff

City of
Salt Lake
Phoenix
City
Water
Department
Services
of Public
Department
Utilities

City of
Santa Fe

Southern
Nevada
Water
Authority

City of
Tucson

Washington
County
Water
Conservancy
District1

Utah

New Mexico

Nevada

Arizona

Utah

1,648,611
(2017)

316,402
(2016)

83,878
(2017)

2,262,962
(2017)

750,000
(2017)

153,300
(2015)

Grand
Junction

Phoenix

Salt Lake
City

Santa Fe

Las Vegas

Tucson

St. George

1

1

1

1

1

7

1

7

195 sq mi

250 sq mi

9 sq mi

661 sq mi

136 sq mi

53 sq mi

822 sq mi

390 sq mi

200 sq mi

87.5 MGD
(2015)

78.6 MGD
(2016)

102.3 MGD
(2013)

5.3 MGD
(2017)

276.0 MGD
(2017)

61.1 MGD
(2017)

N/A1

455.0 MGD
(2017)

89.3 MGD
(2017)

43.8 MGD
(2017)

$1,615,000

$850,000

$1,188,600

$13,500

$915,533

$346,700

N/A1

$15,831,200 $4,000,000

$643,543

$2.45

$1.81

$1.51

$0.48

$0.56

$0.62

N/A1

$7.00

$5.33

$3.88

8.5

6.25

10

0.5

5

1

N/A1

20

4

5.75

Notes
1 N/A indicates that data was not available from the agency at the time this document was published.
2 Conservation program and budget anticipated to vary based on type of service provided (e.g., wholesale providers may not have authority to set or enforce ordinances). Project
costs included in conservation budget may vary by agency and are listed as reported.
3
City of Phoenix annual budget is based on the year 2017.
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5. Costs Associated with Extreme Conservation Measures
If the Districts were to pursue unrealistic conservation goals as the only strategy to address
growing water demand, it would fail in its social responsibility of securing a firm and reliable
future water supply. Costs of implementing extreme conservation measures are also higher than
more balanced approaches to meeting water demand. Those costs include the direct costs paid by
customers on an individual basis, the costs reflected in higher rates and fees, and the
environmental and socio-economic costs that are a direct consequence of making such a choice.
By way of example, adoption of an extremely limited (or prohibited) outdoor watering regime
would require:
x

x
x
x
x
x
x

The elimination of, or severe restrictions upon, the growing of grass, trees, ornamental
shrubs and plants that currently comprise much of the landscaping in the area and which
cool areas around residential, commercial, institutional and industrial properties
The removal and prohibition of shade trees or plants
The prohibition of home vegetable gardening
The hardscaping of existing landscapes in the form of rock cover, concrete or other
surface nonvegetative cover
The prohibition of, or severe limitations upon, the use of residential swimming pools
Additional limitations upon the installation and watering of parks, golf courses, medians
and other outdoor recreational amenities
The need to enforce, through inspections, audits, fines, etc. all such restrictions.

Significant environmental impacts would accompany such severe conservation measures
including: (i) a rise in ambient community temperatures due to the heat island effect resulting
from the loss of vegetation; (ii) water quality degradation due to increased run-off during storm
events and a loss of in-stream dilution flows; (iii) increased flooding or extreme run-off events
due to loss of water retention and percolation areas; and (iii) adverse impacts upon wildlife
associated with the loss of a vegetative canopy.
Socio-economic impacts can also be anticipated. These include:
x
x
x
x

x

Diminishment of park lands and recreational areas, including ball fields and backyards
An increase in energy (cooling) costs and associated water demand at power plants
An increase in water bills (to assist in meeting high costs of conservation initiatives)
A potential decrease in overall community attractiveness due to loss of green spaces and
vegetative cover, with concomitant loss of businesses as they seek a more conducive
environment
A potential loss of tourism and tourism dollars.

The Districts have attempted to estimate the “hard” costs associated with such an extreme
conservation initiative (see Table 3). This includes the cost of: (i) lawn and landscape removal;
(ii) the installation of replacement hardscapes; (iii) ordinance enforcement; and (iv) the
acquisition of alternate supplies and construction of associated infrastructure.
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Table 3. Costs of Extreme Conservation Proposal
Components

Cost (2015 dollars)

Permanent Outdoor Water Restrictions Costs1

$1,281,000,000

WCWCD Costs

$328,000,000
Rebates2

$315,000,000

Water Restriction 2025 Households3

$13,000,000

Turf Removal
Household Costs

$953,000,000
Households4

Landscape Replacement - 2025
Increased Landscape Costs for New Households - post20255
Increase Electricity Use Due to Urban Heat Island
Water Supplies and Related Infrastructure (Capital)

7,8

$644,000,000
$237,000,000

Effect6

$72,000,000
$274,000,000

Existing/Planned Supplies

9

Reuse

9

Additional Agricultural Water Transfers10

$21,000,000

Apple Valley Pipeline11
Agricultural Water Pump Station/Distribution
Water Supply Storage (22,000 acre-feet)
Total Costs

$163,000,000
$35,000,000
$55,000,000
$1,555,000,000

Notes:
1

Assumes WCWCD would need to impose permanent water restrictions starting in 2025 to achieve the necessary
GPCD reductions required under the extreme conservation proposal.
2 Turf rebate of $1.5/square foot of irrigated landscape per 2025 household with a $5,000 cap (Maddaus 2015);
households would be restricted to 600 square feet of irrigated landscape.
3 Six full time equivalents necessary to manage mandatory water use restrictions with associated penalties for
non-compliance.
4 Average $10,000 per household for landscape replacement cost (based on cost quotes from St. George
landscape professionals); average cost accounts for varying parcel sizes and levels of landscaping.
5 Standard landscaping costs equal $5,700, and low-irrigation landscaping costs equal $10,000 (based on cost
quotes from St. George landscape professionals); cost differential applied to new households each year; average
costs account for varying parcel sizes and levels of landscaping.
6 Assumes Utah and St. George averages of 8,785 kWh per year per household and 8.132 cents/kWh,
respectively; 62 percent of household electricity used during peak air conditioning period (May-October);
conservatively assumes energy use increases 7.5 percent due to removal of landscaping (U.S. Environmental
Protection Agency. 2008. Reducing Urban Heat Islands: Compendium of Strategies Trees and Vegetation; Akbari,
H. 2005. Energy Saving Potentials and Air Quality Benefits of Urban Heat Island Mitigation (PDF) (19 pp, 251K).
Lawrence Berkeley National Laboratory.).
7
Capital costs are developed at a conceptual level.
8 Potable water supply under the extreme conservation proposal would meet reduced demand but would not
provide a planning reserve to address future risks and unknown conditions. If additional potable water is needed in
the future under this proposal, then WCWCD would need to construct a reverse osmosis facility to treat additional
Virgin River water. Costs for a reverse osmosis facility to address future risk in this proposal are not included in
this table.
9 Costs would be similar to LPP Proposed Action.
10 Costs are for 25,120 acre-feet of agricultural water right transfers beyond the LPP Proposed Action; $843/acrefoot for St. George and Washington Canal Company shares (Utah Division of Finance 2016). Proponents of this
proposal have not demonstrated that this quantity and quality of agricultural water is feasible.
11 Without the LPP Proposed Action, a pipeline would need to be built from St. George to Apple Valley to provide
water supply.
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6. Alternative Sources of Supply
A number of LPP critics have asserted, under the conservation umbrella, potentially available
alternate sources of supply. In short, they have acknowledged that the Districts cannot simply
“conserve their way out” of a future shortage, a point upon which the Districts and LPP
detractors agree. However, turning to alternate supply sources simply shifts the supply burden
away from the water available to the State under its Colorado River Compact allocation and onto
the other sources which, for a variety of reasons, are not suitable substitutes. Furthermore, the
following options do not diversify Washington County’s water supply or provide the same
quantity or quality of water as LPP.
x Agricultural Conversion: One such alternative is the conversion of water from
agriculture use to municipal use. This can be accomplished in three ways, i.e., (1) the
“buy and dry” of agricultural lands, (2) municipal growth onto agricultural lands with the
acquisition of accompanying water rights, or (3) the use of various lease or other
interruptible supply arrangements with owners of agricultural water rights. LPP
previously analyzed this option and reasonably concluded that approximately 10,080 a/f
would be readily available from agricultural conversion due to anticipated urban
expansion. 12 Recent, more detailed analysis, has demonstrated that a total of
approximately 23,000 acre-feet of additional agricultural acquisitions may be reliably
available for municipal use, 13 far lower than the 35,000 to 40,000 acre-feet assumed by
the Project opponents to be available. Proponents of agricultural conversion have
ignored numerous limitations on such water transfers, including:
o The quality of agricultural water, which in Washington County is largely
unsuitable for domestic supply purposes absent costly advanced treatment with
accompanying environmental concerns, which makes interruptible supply
arrangements infeasible.
o The negative environmental and socio-economic consequences associated with
the: (i) loss of green space; (ii) loss of return flow to the river; (iii) loss or
impairment of the agricultural economy, including hay production, and local
custom and culture; and (iv) loss of locally grown foods.
o The need for the installation of costly pumps, pipes and storage to effectively and
efficiently capture, control and use agricultural water, as found in a variety of
locations, for municipal purposes.
o Existing water company bylaws and other legal limitations on irrigation company
water transfers.
o The potential uncertainty that may come from interruptible water supply
arrangements where water ownership remains in agriculture, e.g., future sale and
transfer of the rights or the creation of conservation easements.
o A State and local desire to maintain a healthy agricultural economy and associated
open spaces.
12

2016. Utah Board of Water Resources. 2016 Lake Powell Pipeline Water Needs Assessment. April.
2019. Olds, J. Evaluation of the Potential Conversion of Irrigation Water to Municipal use in the Virgin River
Basin, Washington County, Utah. January.
13
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x

x

Reuse: There is no significant disagreement between the Districts and other interested
parties regarding the value of reuse supplies and the efficacy of current reuse efforts. In fact,
the Districts have noted that significantly more reuse water may be available in the future if
LPP is built, as LPP supplies will be fully re-useable. However, without LPP deliveries in
the portfolio, this enhanced efficiency opportunity is lost. That said, it bears noting that
growth in reuse supplies may come at a high cost, especially if the original source is not LPP
water, but instead brackish groundwater or contaminated agricultural water. Such costs are
associated with expensive and energy intensive treatment, e.g., reverse osmosis, as well as
the construction of expensive storage and delivery systems needed to provide the water at the
time and place of need.
Groundwater: There has also been a suggestion that the Districts can place greater future
reliance on groundwater supplies. Virtually all of the groundwater supply in Washington
County has been appropriated and new groundwater development is thus prohibited pursuant
to state water law. This limitation results from the conclusion by Utah’s state engineer that
significant new groundwater development is likely to result in groundwater mining or
withdrawals in excess of the aquifer’s safe yield. The Districts cannot allow community
growth dependent upon a non-renewable groundwater supply. In addition, some of the
available groundwater supply in the area is of a very poor quality, and would require
expensive advanced treatment if it were to be used in the potable system. Finally, the
available groundwater supply is not necessarily situated so as to be readily incorporated into
the existing water delivery system. Once again, costly storage, pipes and pumps would have
to be constructed and maintained in order to place further reliance on this source.

7. Conclusion
Conservation is an important component of the Districts’ and the state’s water resource plan. As
demonstrated above, significant strides in water conservation have been made in the past and
greater water savings will be realized in the years ahead. The Districts and the state are
committed to establishing aggressive, but realistic, conservation goals. Nevertheless, detailed
engineering analysis, based on available facts clearly demonstrates that conservation alone is not
a practical way to meet future water demands in the Districts’ service areas. New water supplies
are essential. Moreover, a second source of water supply is required to ensure future system
reliability and redundancy.
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Attachment A – 2015 Water Conservation Plan: Washington County Water
Conservancy District
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+EPPSRW4IV'ETMXE(EMP]9WI6IHYGXMSRF]7GIREVMS

'LETXIV-RXVSHYGXMSR
;EWLMRKXSR'SYRX]%VIE

'SRWIVZEXMSR4PER9THEXI

;EWLMRKXSR MW SRI SJ XLI JEWXIWX KVS[MRK ERH EVMH
GSYRXMIWMR9XELXLIWIGSRHHVMIWXWXEXIMRXLIREXMSR
8LIGSYRX]´WPEVKIWXTSTYPEXMSRGIRXIVVIWMHIWMR7X
+ISVKI SRI SJ XLI XST  JEWXIWX KVS[MRK GMXMIW MR
%QIVMGE  7X +ISVKI VIGIMZIW ER EZIVEKI SJ SRP] 
MRGLIWSJVEMRTIV]IEV

-R%YKYWX SJ  JEGMRK VETMH TSTYPEXMSR KVS[XL
ERH E PMQMXIH [EXIV WYTTP] XLI HMWXVMGX ETTVSZIH E
;EXIV 6IWSYVGI 1EREKIQIRX (IZIPSTQIRX ERH
4VSXIGXMSR 4PER [LMGL WXEXIW ±8LI (MWXVMGX WLEPP
HIZIPSTE[EXIVGSRWIVZEXMSRTPER[LMGLTVSQSXIW
TYFPMG IHYGEXMSR ERH MRJSVQEXMSR HMWWIQMREXMSR
GSRGIVRMRK [EXIV GSRWIVZEXMSR ERH TVSQSXIW XLI
EHSTXMSR SJ XIGLRSPSKMIW TVEGXMGIW ERH HIZMGIW
[LMGL[MPP]MIPHMQTVSZIQIRXWMRXLIIJ½GMIRG]ERH
QEREKIQIRXSJ[EXIVYWI²8LEXWEQIQSRXLXLI
HMWXVMGXFSEVHGEPPIHSRGSQQYRMX]GMXM^IRWXSJSVQ
E ;EXIV 'SRWIVZEXMSR ERH (VSYKLX 1EREKIQIRX
'SQQMXXII8LIMVIJJSVXWVIWYPXIHMRXLI;EXIV
'SRWIVZEXMSR 4PER XLI ½VWX SJ MXW OMRH MR 9XEL
JSPPS[IHF]YTHEXIWMRERHRS[MR

(IWTMXI MXW EVMH GPMQEXI ;EWLMRKXSR 'SYRX] MW
GSRWMHIVIHSRISJXLIQSWXHIWMVEFPITPEGIWXSPMZI
[SVOERHTPE]8LI[EVQXIQTIVEXYVIWERHHE]W
SJ WYRWLMRI EGGSQTERMIH [MXL XLI EFYRHERX WSGMEP
GYPXYVEP ERH IHYGEXMSREP EQIRMXMIW LEW EXXVEGXIH
QSVIXLERVIWMHIRXWRIEVP]FYWMRIWWIW
 IQTPS]IIW QSVI XLER  WIGSRH
LSQIS[RIVW ERH ER EZIVEKI SJ ½ZI QMPPMSR ERRYEP
XSYVMWXW
6ETMHTSTYPEXMSRERHIGSRSQMGKVS[XLEGGSQTERMIH
[MXLERYRVIPMEFPIWMRKPIWSYVGI[EXIVWYTTP]TVSRI
XS TVSPSRKIH HVSYKLX GSRHMXMSRW RIGIWWMXEXIW ER
EKKVIWWMZI GSRWIVZEXMSR ETTVSEGL HIZIPSTQIRX SJ
EHHMXMSREP [EXIV WYTTPMIW ERH JVIIQEVOIX XVERWJIV
SJ EKVMGYPXYVEP [EXIV % QYPXMTVSRKIH ETTVSEGL MW
IWWIRXMEP

8LIHMWXVMGX[MPPGSRXMRYIYTHEXMRKMXWGSRWIVZEXMSR
TPER IZIV] ½ZI ]IEVW XS MRGSVTSVEXI RI[
EHZERGIQIRXW ERH XIGLRSPSK] XS MRGVIEWI [EXIV
VIHYGXMSRKSEPW

7XEXI0IKMWPEXYVI
8LMW  ;EXIV 'SRWIVZEXMSR 4PER ±;'4² 



PMOI MXW TVIHIGIWWSVW EHHVIWWIW XLI OI] VSPI XLEX
[EXIV GSRWIVZEXMSR TVSKVEQW ERH TVEGXMGIW TPE]
MR QIIXMRK JYXYVI [EXIV RIIHW XEOMRK MRXS EGGSYRX
XLI RIIH JSV [EXIV WYTTP] HMZIVWMX] VIPMEFMPMX] ERH
GSRWIVZEXMSR I\TVIWWIH F] PIEHIVW ERH GMXM^IRW SJ
FSXL;EWLMRKXSR'SYRX]ERHXLIWXEXI
9XEL7XEXI'SHI7IGXMSR  WIXWJSVXL
XLI VIUYMVIQIRXW JSV [EXIV GSRWIVZEXMSR TPERW
XS FI TVITEVIH F] GYPMREV] [EXIV TVSZMHIVW ERH



GSRWIVZERG] HMWXVMGXW ERH WYFQMXXIH XS XLI 9XEL
(MZMWMSRSJ;EXIV6IWSYVGIW (;6I 8LIETTIRHM\
XS XLMW TPER GSRXEMRW E GST] SJ XLI EHZIVXMWIQIRX
TSWXMRK XLI HEXI ERH XMQI JSV XLI TYFPMG LIEVMRK
QMRYXIWSJXLITYFPMGLIEVMRK[LIVITYFPMGGSQQIRX
[EWVIGIMZIHTSWXMRKSJFSEVHQIIXMRKJSVEHSTXMSR
SJXLITPERQMRYXIWSJXLEXQIIXMRKERHEGST]SJ
EPP [VMXXIR GSQQIRXW QEMPIH ERH IQEMPIH F] XLI
GSQQIRXHIEHPMRI

'LETXIV;EXIV6IWSYVGIW
 'YVVIRX;EXIV7YTTP]
    
%FSYXXLI(MWXVMGX

%YXLSVM^EXMSRSJ3TIVEXMRK%KIRG]

;EWLMRKXSR 'SYRX] ;EXIV 'SRWIVZERG] (MWXVMGX
HMWXVMGX  [EW IWXEFPMWLIH MR  XS QEREKI
;EWLMRKXSR'SYRX]´W[EXIVRIIHW(YVMRKMXWTPYW
]IEV LMWXSV] XLI HMWXVMGX LEW WMKRM½GERXP] I\TERHIH
MRJVEWXVYGXYVIWIVZMGIWERHGETEFMPMXMIWMRERSRKSMRK
IJJSVXXSWIVZIXLIGSYRX]´WKVS[MRKTSTYPEXMSR

8LI HMWXVMGX E RSXJSVTVS½X TYFPMG EKIRG] ERH E
TSPMXMGEPWYFHMZMWMSRSJXLI7XEXISJ9XEL[EWGVIEXIH
XLVSYKL TIXMXMSRW WMKRIH F] E QENSVMX] SJ TVSTIVX]
S[RIVW XS EYXLSVM^I XE\EXMSR SJ VIEP TVSTIVX]
JSV XLI HIZIPSTQIRX WLEVMRK ERH QEREKIQIRX SJ
[EXIVWYTTPMIW-XWWIZIRQIQFIVFSEVHSJXVYWXIIW
ETTSMRXIH F] XLI;EWLMRKXSR 'SYRX] 'SQQMWWMSR
MW TVMQEVMP] VIWTSRWMFPI JSV TIVQERIRX PSRKXIVQ
[EXIVVIWSYVGITPERRMRKHIZIPSTQIRXQEREKIQIRX
GSRXVSP HIPMZIV] YWI ERH [LSPIWEPI [EXIV
HMWXVMFYXMSRXSQYRMGMTEPMXMIWMR;EWLMRKXSR'SYRX]

8SHE] XLI HMWXVMGX TVSZMHIW [EXIV JSV QSVI XLER
TIVGIRXSJXLIGSYRX]´WTSTYPEXMSRERHQEREKIW
VIWIVZSMVW TMTIPMRIW [IPPW [EXIV WXSVEKI XEROW
XVIEXQIRXTPERXWL]HVSTS[IVTPERXWHMZIVWMSRHEQW
ERH QSVI  8LI JEGMPMXMIW EVI GYVVIRXP] GETEFPI SJ
TVSHYGMRK QSVI XLER  QMPPMSR KEPPSRW SJ GYPMREV]
[EXIVEHE]
8LIQENSVMX]SJXLIHMWXVMGX´W[EXIVMWWSPH[LSPIWEPI
XS MXW QYRMGMTEP TEVXRIVW MRGPYHMRK XLI GMXMIW SJ 7X
+ISVKI ;EWLMRKXSR ,YVVMGERI 7ERXE 'PEVE -ZMRW
8SUYIVZMPPI0E:IVOMRERHXLIXS[RSJ:MVKMR;LMPI
TVSZMHMRK [LSPIWEPI [EXIV XS QYRMGMTEPMXMIW MW XLI
HMWXVMGX´WGIRXVEPSTIVEXMSRXLIHMWXVMGXEPWSQEREKIW
WQEPPVIXEMPWIGSRHEV]ERH[EWXI[EXIVW]WXIQW

(MWXVMGX6IWTSRWMFMPMXMIW
8LIHMWXVMGX[SVOWXSIRWYVIXLEXXLIVIKMSREP[EXIV
UYEPMX]QIIXWSVI\GIIHWWXEXIERHJIHIVEPWXERHEVHW
%RIWWIRXMEPGSQTSRIRXSJXLIHMWXVMGX´WQEREKIQIRX
SJ[EXIVVIWSYVGIWMRGPYHIWGVIEXMRKERHMQTPIQIRXMRK
GSRWIVZEXMSR TVSKVEQW MRGPYHMRK +SZIVRSV +EV]
,IVFIVX´WHMVIGXMZIXSVIHYGIHEMP]TIVGETMXE[EXIVYWI
 TIVGIRX JVSQ  XS  ;EWLMRKXSR 'SYRX]



LEWEPVIEH]EGGSQTPMWLIHXLEXKSEP
;LMPIXLIHMWXVMGXTIVJSVQWEGVMXMGEPVSPIMRQEREKMRK
[EXIV MX HSIW RSX LEZI XLI EYXLSVMX] XS VIKYPEXI
KVS[XLSVXSGSRXVSPXLI[EXIVQEREKIQIRXEGXMSRW
SJMXWQYRMGMTEPTEVXRIVWSV[EXIVYWIF]IRHYWIVW
4SPMGMIW GSHIW ERH VIKYPEXMSRW XLEX HMVIGXP] EJJIGX
[EXIV YWI EVI MQTPIQIRXIH XLVSYKL XLI VIWTIGXMZI
QYRMGMTEPMX]
8LIHMWXVMGXHSIWLEZIEREGXMZIVSPIMRXLIJEGMPMXEXMSR
ERH GSPPEFSVEXMSR SJ QER] WYGGIWWJYP GSQQYRMX]
[MHI [EXIVIJ½GMIRX TSPMGMIW WYGL EW [EXIVMRK
VIWXVMGXMSRW ERH GSRWIVZEXMSRVIPEXIH VIUYMVIQIRXW
MRRI[GSRWXVYGXMSR)HYGEXMSRGSQQYRMX]SYXVIEGL
ERH MRGIRXMZI TVSKVEQW EVI PEVKIP] GSSVHMREXIH F]
XLI HMWXVMGX [MXL WYTTSVX ERH MRZSPZIQIRX JVSQ MXW
QYRMGMTEP TEVXRIVW GSQQYRMX] WXEOILSPHIVW OI]
KSZIVRQIRXEKIRGMIWERHXLIKIRIVEPTYFPMG
8LI HMWXVMGX LEW HIZIPSTIH E TSVXJSPMS SJ I\MWXMRK
ERHJYXYVI[EXIVVIWSYVGISTXMSRWEZEMPEFPIXSQIIX
HIQERHW SZIV XMQI MRGPYHMRK [EXIV GSRWIVZEXMSR
VIGPEMQIHSVVIYWI[EXIVKVSYRH[EXIVKVSYRH[EXIV
WXSVEKI:MVKMR6MZIVFEWMRWYVJEGI[EXIVERHEWQEPP
TIVGIRX SJ 9XEL´W 'SPSVEHS 6MZIV EPPSGEXMSR  (EXE
KEXLIVMRK ERH TPERRMRK EPPS[W XLI HMWXVMGX XS EWWIWW
SZIVEPP [EXIV WYTTP] ERH QEOI MRJSVQIH HIGMWMSRW

VIKEVHMRK [LEX VIWSYVGIW XS FVMRK SRPMRI [LIR
RIGIWWEV]8LIQETSJ*MKYVIWLS[WXLIWIVZMGI
EVIESJXLIHMWXVMGX

-RXIKVEXIH;EXIV6IWSYVGI4PERRMRK¯
'MXM^IR-RZSPZIQIRX
-RXLIHMWXVMGXETTSMRXIHE'MXM^IRW-RXIKVEXIH
6IWSYVGI 4PERRMRK%HZMWSV] 'SQQMXXII '-64%' 
QEHI YT SJ  GMXM^IRW VITVIWIRXMRK E FVSEH
WTIGXVYQSJGSQQYRMX]MRXIVIWXW'-64%'VIZMI[IH
;EWLMRKXSR 'SYRX]´W GSQTPI\ [EXIVVIPEXIH MWWYIW
ERH GLEPPIRKIW MR  QIIXMRKW GSRHYGXIH FIX[IIR
7ITXIQFIVERH1E]
%QIQFIVGSRWIVZEXMSR[SVOKVSYTWYFGSQQMXXII
SJ '-64%' [EW SVKERM^IH MR  XS EWWMWX [MXL
XLI HIZIPSTQIRX SJ XLMW YTHEXI XS XLI HMWXVMGX´W
[EXIV GSRWIVZEXMSR TPER  'SQQMXXII QIQFIVW
MRGPYHIH HMWXVMGX WXEJJ QYRMGMTEP VITVIWIRXEXMZIW
E PERHWGETI EVGLMXIGX ERH GSQQYRMX] PIEHIVW 8LI
GSQQMXXII VIWIEVGLIH GSRWIVZEXMSR STXMSRW GSWXW
MQTPIQIRXEXMSR ERH TSXIRXMEP VIXYVRW MR E WIVMIW SJ
QIIXMRKWXLEXEVIWYQQEVM^IHMRXLIETTIRHM\8LIMV
IJJSVXWJSVQIHXLIJSYRHEXMSRJSVVIGSQQIRHEXMSRW
ERHKSEPWXLEX[IVITVIWIRXIHXSXLIHMWXVMGX´WFSEVH
JSVGSRWMHIVEXMSR

-RZIRXSV] SJ 4VIWIRX (MWXVMGX ;EXIV
6IWSYVGIW
8LI MRJSVQEXMSR GSRXEMRIH MR XLMW TPER TIVXEMRMRK
XS I\MWXMRK ERH JYXYVI [EXIV WYTTP] ERH HIQERH MW
HIVMZIHJVSQXLI;EXIV2IIHW%WWIWWQIRX ;2% 
1;, 
;EWLMRKXSR 'SYRX]´W GYVVIRX [EXIV WYTTPMIW GSQI
JVSQ E GSQFMREXMSR SJ KVSYRH[EXIV WTVMRKW ERH
[IPPW  ERH WYVJEGI [EXIV HMVIGX HMZIVWMSRW ERH
VIWIVZSMVW  8LI 2EZENS 7ERHWXSRI %UYMJIV ERH
WLEPPS[ EPPYZMEP EUYMJIVW TVSZMHI KVSYRH[EXIV
VIWSYVGIW7YVJEGI[EXIVWSYVGIWGSRWMWXSJXLI:MVKMR
6MZIV ERH MXW XVMFYXEVMIW -R  ETTVS\MQEXIP] 
TIVGIRX SJ XLI HIZIPSTIH GYPMREV] [EXIV WYTTPMIW
JSVTYFPMGGSQQYRMX][EXIVW]WXIQWMR;EWLMRKXSR
'SYRX] [IVI JVSQ KVSYRH[EXIV WSYVGIW ERH
 TIVGIRX [IVI JVSQ WYVJEGI [EXIV WSYVGIW
+VSYRH[EXIVWYTTPMIWHIZIPSTIHF]TYFPMGHVMROMRK
[EXIVW]WXIQWEVIKIRIVEPP]SJLMKLUYEPMX]ERHGER
FI YWIH HMVIGXP] JSV GYPMREV] YWIW EJXIV HMWMRJIGXMSR
7YVJEGI [EXIV WYTTPMIW EVI YWIH HMVIGXP] XS QIIX
WIGSRHEV] [EXIV HIQERHW SV EVI XVIEXIH XS QIIX
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5YEMP'VIIOERH7ERH
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/E]IRXE;EXIV7]WXIQ
)RGI;IPPW
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8SXEP

6IPMEFPI
'YPMREV]
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2SXIW

6IPMEFPI]MIPHJSV5YEMPERH7ERH,SPPS[6IWIVZSMVW
MRGPYHIW]MIPHWJVSQ/SPSFERH1IEHS[,SPPS[
6IWIVZSMVW

7YTTP]YXMPM^IW[EXIVVMKLXWERHREXYVEPFEWMRVIGLEVKI
7SYVGISJHEXE;2%

5YEMP'VIIO6IWIVZSMV



GYPMREV]HIQERHW8LIGMXMIWERHXS[RWMR;EWLMRKXSR
'SYRX]HIZIPSTIHMRHITIRHIRX[EXIVGSPPIGXMSRERH
XVIEXQIRXW]WXIQWSZIVXLI]IEVW7MRGIXLIHMWXVMGX´W
½VWX TVSNIGX MR XLI QMHW XLI QENSV QYRMGMTEP
[EXIVW]WXIQWLEZIFIGSQIMRGVIEWMRKP]MRXIKVEXIH
+VSYRH[EXIVWSYVGIW[MXLMRXLIHMWXVMGXWIVZMGIEVIE
EVI GPSWIH XS JYVXLIV ETTVSTVMEXMSRW F] XLI 9XEL
WXEXI IRKMRIIV [MXL XLI I\GITXMSR SJ XLI 'EREER
+ET HVEMREKI IEWX SJ XLI ,YVVMGERI 'PMJJW ERH XLI
&IEZIV(EQ;EWLHVEMREKI[LMGLEVISTIRXSWQEPP
KVSYRH[EXIV ETTVSTVMEXMSRW JSV HSQIWXMG ½PMRKW
2I[ HMZIVWMSRW ERH YWIW QYWX FI EGGSQTPMWLIH F]
GLERKI ETTPMGEXMSRW ½PIH SR TVIZMSYWP] ETTVSZIH
[EXIVVMKLXW

)\MWXMRK7YTTPMIW
&IGEYWI QSWX SJ XLI VIEHMP] EZEMPEFPI [EXIV MR XLI
GSYRX] LEW FIIR HIZIPSTIH ERH ZMVXYEPP] RS RI[
[EXIVVMKLXWEVIEZEMPEFPIXLIPEVKIVQYRMGMTEPMXMIWEVI
KIRIVEPP] VIP]MRK YTSR XLI HMWXVMGX JSV JYXYVI [EXIV
WYTTPMIW QSWX SJ [LMGL [MPP FI TVSZMHIH XLVSYKL
PEVKI[EXIVTVSNIGXWXLEXVIUYMVIEVIKMSREPJYRHMRK
FEWI

8LI MRJSVQEXMSR MR8EFPI  PMWXW HMWXVMGX GYPMREV]
[EXIV WYTTPMIW 3TIVEXMSREP ¾I\MFMPMX] MW GSRXMRYEPP]
FIMRK IRLERGIH MR SVHIV XS EZIVX [EXIV WYTTP]
WLSVXEKIW8LI XEFPI WYQQEVM^IW XLI VIPMEFPI ]MIPH
JSV HMWXVMGX TVSNIGXW JSV GYPMREV] TYVTSWIW 'YPMREV]
WYTTPMIWGEREPWSFIYWIHXSQIIXWIGSRHEV][EXIV
HIQERHWMJRIGIWWEV]
8LI JSPPS[MRK QET *MKYVI  MRHMGEXIW [LIVI XLI
TVSNIGXWERH[EXIVWSYVGIWMR;EWLMRKXSR'SYRX]

-RXIVW]WXIQ%KVIIQIRXW¯
6IKMSREP;EXIV7YTTP]%KVIIQIRX
3R %TVMP   XLI HMWXVMGX MQTPIQIRXIH E
GSSTIVEXMZI 6IKMSREP ;EXIV 7YTTP] %KVIIQIRX
6;7%  XLEX GYVVIRXP] MRGPYHIW IMKLX QYRMGMTEP
TEVXRIVW 'SPPIGXMZIP] XLIWI QYRMGMTEPMXMIW TVSZMHI
[EXIVERH[EWXI[EXIVWIVZMGIWXSQSVIXLER
WSYXLIVR 9XEL VIWMHIRXW ERH ½ZI QMPPMSR ERRYEP
ZMWMXSVW 8LI 6;7% QYRMGMTEP TEVXRIVW EVI PMWXIH
FIPS[[MXLXLIHEXIXLIEKVIIQIRX[EWI\IGYXIH
8LI6;7%MQTPIQIRXIHERI[TVMGMRKQIGLERMWQW
XSIRGSYVEKI[EXIVGSRWIVZEXMSRF]IPMQMREXMRKXEOI
SVTE]GSRXVEGXWXLEXVIUYMVIFPSGOWSJ[EXIVXSFI
TEMH JSV [LIXLIV SV RSX XLI] EVI YWIH -R EHHMXMSR
XLI EKVIIQIRX IRGSYVEKIW FIXXIV TEVXRIVWLMTW

MR VIWSYVGI WLEVMRK 8LI 6;7% EPWS MQTSWIW
GSRWIVZEXMSR ERH [EXIV UYEPMX] VIUYMVIQIRXW SR
QYRMGMTEP TEVXRIVW XLVSYKL YRMJSVQ WXMTYPEXMSRW SR
[EXIV YWI PERHWGETI SVHMRERGIW ERH [EXIV VIYWI
-QTEGX JIIW EVI GLEVKIH SR RI[ VIWMHIRXMEP ERH
GSQQIVGMEPHIZIPSTQIRXXSGSZIVXLIGSWXWSJ[EXIV
HIZIPSTQIRX XS QIIX XLI RIIHW SJ KVS[XL -QTEGX
JIIW TEMH F] RI[ HIZIPSTQIRX JSV GETMXEP GSWXW SJ
JEGMPMXMIW RIGIWWEV] XS WYTTP] [EXIV EVI MRGVIEWIH
[MXLMRGVIEWMRKMVVMKEXIHEVIEXLYWIRGSYVEKMRKRI[
HIZIPSTQIRXXSQMRMQM^ISYXHSSVYWISJ[EXIV0SXW
MRI\GIWWSJWUYEVIJIIXTE]JSVXLIEHHMXMSREP
EVIE YRPIWW E [EXIV GSRWIVZEXMSR EKVIIQIRX MW
VIGSVHIHXSPMQMXMVVMKEXIHPERHWGETI

6;7%/I]MR%HHMXMSREP'SRWIVZEXMSR
7XVEXIKMIW
9RHIV XLI 6;7% QYRMGMTEP TEVXRIVW VIXEMR XLIMV
I\MWXMRK[EXIVVIWSYVGIWVMKLXWERHJEGMPMXMIWI\GITX
XS XLI I\XIRX XLEX XLI] GLSSWI XS MRXIKVEXI XLIQ
[MXL XLI HMWXVMGX´W W]WXIQ %W QYRMGMTEPMXMIW KVS[
ERH XLIMV VIWTIGXMZI [EXIV VIWSYVGIW EVI JYPP]
HIZIPSTIH XLI 6;7% [MPP FIGSQI XLI QIGLERMWQ
F] [LMGL XLI] [MPP QIIX JYXYVI HIQERH 8EFPI
 PMWXW XLI [EXIV VIWSYVGIW SJ GYVVIRX 6;7%
QYRMGMTEPTEVXRIVW
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2SXIW

;IPPWEVIPMQMXIHXS SJXLIMVQE\MQYQGETEGMX]JSVVIPMEFPIWYTTP][LIR[IPPTYQTGETEGMX]MWXLIPMQMXMRKJEGXSV7TVMRKWERHWYVJEGI
[EXIVWYTTPMIWEVIIUYEPXSXLIMVVIWTIGXMZIQE\MQYQGETEGMXMIW

6IPMEFPI[EXIVWYTTP]MWGSRWMHIVIHXSFIIUYEPXSGEPGYPEXIH[EXIVYWI

,EWGSRXVEGX[MXLXLI;';'(JSVEHHMXMSREP[EXIVWYTTP]

6IPMEFPI[IPPWYTTP]MWGEPGYPEXIHFEWIHSR7ERXE'PEVE´W S[RIVWLMTSJ[IPPWMR7RS['ER]SR'SQTEGX]MIPH

6IPMEFPI[IPPWYTTP]MWGEPGYPEXIHFEWIHSR7X+ISVKI´W S[RIVWLMTSJ[IPPWMR7RS['ER]SR'SQTEGX]MIPH,S[IZIV7X+ISVKILEW
QSVI[IPP[EXIVVMKLXWEZEMPEFPIJSVEHHMXMSREPWYTTP]MJRIIHIH
7SYVGI;2%

8EOMRKXMQIXSWQIPPXLI¾S[IVWEX6IH,MPPW(IWIVX+EVHIR



'LETXIV 'YVVIRX;EXIV(IQERHW


8EFPI4STYPEXMSRJSV;EWLMRKXSR
'SYRX]´W1ENSV'MXMIW
'MX](MWXVMGX
,YVVMGERI
-ZMRW
0E:IVOMR
7ERXE'PEVE
7X+ISVKI
;EWLMRKXSR
;';'(


4STYPEXMSR








7SYVGI;2%

*MKYVI;EXIV'SRWYQTXMSR
F]YWIVKVSYT
2SRTSXEFPI


6IWMHIRXMEP



'--



2SXIW
*MKYVIMWFEWIHSR[EXIVYWIHEXE
7IGSRHEV]YWIMRGPYHIWYRXVIEXIH[EXIVJSVSYXHSSV
MVVMKEXMSRYWIJSVVIWMHIRXMEPWMRKPIJEQMP]QYPXMJEQMP]
WIGSRHLSQIGSQQIVGMEPMRHYWXVMEPERHMRWXMXYXMSREP
GYWXSQIVGEXIKSVMIW
2SRVIZIRYI[EXIVMWRSXMRGPYHIHMRXLMW½KYVI



;LIRTPERRMRKJSVXLIJYXYVIRIIHWSJEGSQQYRMX]
[EXIVQEREKIVWGEPGYPEXIGYVVIRXHIQERHERHPSSO
EX KVS[XL TVSNIGXMSRW 8LI QSWX GSQQSR QIXVMG
XS QIEWYVI [EXIV YWI MW KEPPSRW TIV GETMXE TIV HE]
+4'( 9XEL´WTSTYPEXMSRTVSNIGXMSRWEVITVITEVIH
F]XLI+SZIVRSV´W3J½GISJ1EREKIQIRXERH&YHKIX
+31&   %PP YXMPMXMIW MR 9XEL YWI XLI +31&´W
RYQFIVWJSVGSRWMWXIRG]LMWXSVMGEPTSTYPEXMSR
JSV QENSV GMXMIW MR;EWLMRKXSR 'SYRX] MW PMWXIH MR
8EFPI

1IEWYVMRK+4'(
9XEL (;6I GEPGYPEXIW +4'( FEWIH SR XSXEP
KEPPSRWSJ[EXIVYWIH XVIEXIHERHYRXVIEXIH[EXIV
HMZIVXIH SV [MXLHVE[R JSV VIWMHIRXMEP GSQQIVGMEP
MRWXMXYXMSREP ERH MRHYWXVMEP GYWXSQIVW  HMZMHIH F]
XLI TIVQERIRX TSTYPEXMSR8LI [EXIV MRHYWXV] LEW
RSXIWXEFPMWLIHEWXERHEVHJSVGEPGYPEXMRK+4'(8LI
(;6ILEWVIWIEVGLIHXLIQER]JEGXSVWERHZEVMEFPIW
JSVGEPGYPEXMRK+4'(YWIHF]SXLIV[IWXIVRWXEXIW
ERHSV GMXMIW ERH JSYRH QER] MRGSRWMWXIRGMIW
8LIVIJSVI [LMPI 9XEL YWIW +4'( RYQFIVW JSV
TPERRMRKTYVTSWIW+4'(RYQFIVWEVIRSXWYMXEFPI
JSV GSQTEVMRK [EXIV YWI IJ½GMIRGMIW [MXL SXLIV
WXEXIWERHSVGMXMIW

 ;EXIV 9WI ¯ 6IWMHIRXMEP
'SQQIVGMEP-RWXMXYXMSREPERH-RHYWXVMEP
6IWMHIRXMEP[EXIVYWIMR;EWLMRKXSR'SYRX]MR
[EW  +4'( '-- YWI GSRXVMFYXIH  +4'(
'YPMREV] [EXIV YWI [EW  +4'( WIGSRHEV] [EW
+4'(ERHXLIXSXEP[EW+4'(
*MKYVI  TVSZMHIW E FVIEOHS[R SJ VIWMHIRXMEP
[EXIV YWI JSV FSXL SYXHSSV ERH MRHSSV YWI ERH
'SQQIVGMEP -RHYWXVMEP ERH -RWXMXYXMSREP '--  [EXIV
YWI FEWIHSRHEXE 0SSOMRKEXXSXEP[EXIVYWI
*MKYVIWLS[WXLIFVIEOHS[RSJ[EXIVYWIF]
KVSYTMRTIVGIRXEKIW

*MKYVI  WLS[W XLI FVIEOHS[R SJ VIWMHIRXMEP
[EXIVYWIMRXSMRHSSVERHSYXHSSVGSQTSRIRXW8LMW
FVIEOHS[R MW FEWIH SR XLI EWWYQTXMSR XLEX [EXIV
YWI HYVMRK XLI QSRXLW SJ (IGIQFIV ERH .ERYEV]
VITVIWIRXMRHSSV[EXIVYWIWMRGISYXHSSV[EXIVYWI
MWEXEQMRMQYQ;EXIVTVSZMHIVWPSSOEXLMWXSVMGEP
YWITEXXIVRWERHJSGYW[EXIVGSRWIVZEXMSRTPERRMRK
MRGEXIKSVMIW[MXLXLILMKLIWXLMWXSVMGEPYWI-RHSSV
YWIMWETTVS\MQEXIP] SJ[EXIVGSRWYQTXMSR

*MKYVI;EWLMRKXSR'SYRX]
7MRKPI*EQMP];EXIV9WI
-RHSSVZW3YXHSSV

-RHSSV

*EGXSVW-R¾YIRGMRK4IV'ETMXE9WI



0SGEPGPMQEXIGYPXYVIERHIGSRSQMGJEGXSVWMR¾YIRGI
[EXIV GSRWYQTXMSR 8LI TMSRIIV GYPXYVI SJ LSQI
KEVHIRMRK LEW TIVWIZIVIH SZIV XMQI 8LI [EVQ
GPMQEXI MR WSYXL[IWX 9XEL TVSZMHIW E PSRK KVS[MRK
WIEWSR JSV WLEHI XVIIW LSQI ZIKIXEFPI KEVHIRW
ERHSXLIVPERHWGETMRK4VIGMTMXEXMSRMWGSRGIRXVEXIH
SYXWMHIXLIWYQQIVKVS[MRKWIEWSR7]WXIQHIQERHW
MR WSYXL[IWX 9XEL EVI MRGVIEWIH F] XLI KVS[MRK
WIEWSR GSYTPIH [MXL E LMKL IZETSXVERWTMVEXMSR VEXI
ERHQMRMQEPSJJWIXXMRKTVIGMTMXEXMSR

3YXHSSV



8LI TPIEWERX GPMQEXI TPIRXMJYP VIGVIEXMSREP
STTSVXYRMXMIW ERH XLI WGIRMG FIEYX] SJ WSYXL[IWX
9XEL EXXVEGX ½ZI QMPPMSR XSYVMWXW IEGL ]IEV (YVMRK
XLIMVWXE]WZMWMXSVWGSRWYQI[EXIVERHGSRXVMFYXIXS

XLI HMWXVMGX´W GEPGYPEXIH TIV GETMXE YWI;EWLMRKXSR
'SYRX] LEW E PEVKI XSYVMWQ TSTYPEXMSR EWWSGMEXIH
[MXL GSRZIRXMSRW KSP½RK EXLPIXMG IZIRXW ERH ZMWMXW
XS RIEVF] REXMSREP TEVOW ERH VIGVIEXMSR EVIEW8LI

*MKYVI+EPPSRW4IV'ETMXE4IV(E] +4'( ;EXIV9WI




7IGSRHEV]
'YPMREV]





+4'(
















6IWMHIRXMEP-RHSSV


6IWMHIRXMEP3YXHSSV

'--

8SXEP

(YIXSVSYRHMRKRYQFIVWQE]RSXEHHYTXSRYQFIVWGMXIHMRXI\X





[SVPH VIRS[RIH >MSR 2EXMSREP 4EVO MW PSGEXIH MR
XLIGSYRX]ERHXLIEVIEMWEKEXI[E]XS0EOI4S[IPP
&V]GI 'ER]SR ERH XLI +VERH 7XEMVGEWI)WGEPERXI
2EXMSREP1SRYQIRX

;EWLMRKXSR'SYRX]8LIRIXRSRTIVQERIRXWXYHIRX
TSTYPEXMSR JSV;EWLMRKXSR 'SYRX] [MPP MR¾EXI '--
TIVGETMXE[EXIVYWIGSQTEVIHXSPSGEXMSRW[MXLSYX
WXYHIRXTSTYPEXMSRW

(M\MI 7XEXI 9RMZIVWMX] (79  ERH (M\MI %TTPMIH
8IGLRSPSK]'SPPIKI (<%8' EVI[MXLMRXLIHMWXVMGX´W
WIVZMGIEVIE7SQIWXYHIRXWEXXLIWIX[SMRWXMXYXMSRW
EVITIVQERIRXVIWMHIRXWSJ;EWLMRKXSR'SYRX]ERH
GSRWIUYIRXP]EVIMRGPYHIHMRXLITSTYPEXMSRHEXEJSV
XLI GSYRX] FYX QER] EVI RSX -R   TIVGIRX
SJ(79´WTPYWWXYHIRXW[IVIRSXVIWMHIRXWSJ

2IEVP]  TIVGIRX SJ;EWLMRKXSR 'SYRX]´W LSQIW
EVI WIGSRHEV] VIWMHIRXMEP TVSTIVXMIW  ;LMPI MRWMHI
[EXIV YWI [SYPH FI VIPEXMZIP] QMRMQEP JSV XLIWI
RSRTIVQERIRX VIWMHIRXW XLIMV PERHWGETI [EXIV
YWI [SYPH FI XLI WEQI EW TIVQERIRX VIWMHIRXW
(;6I IWXMQEXIW XLEX [EXIV YWI F] WIGSRH LSQIW
GSRXVMFYXIW+4'(MR;EWLMRKXSR'SYRX]

'LETXIV ;EXIV'SRWIVZEXMSR
%GLMIZIQIRXWERH'YVVIRX4VSKVEQW


'SRWIVZEXMSR,MWXSV]
;EXIV GSRWIVZEXMSR LEW FIIR E LEPPQEVO SJ XLI
HMWXVMGX´WJSGYWWMRGI[LIRMXETTVSZIHXLI0SRK
8IVQ*VEQI[SVOJSV;EXIV6IWSYVGIW1EREKIQIRX
(IZIPSTQIRX ERH 4VSXIGXMSR 4PER -R  XLI
HMWXVMGX TYFPMWLIH MXW ½VWX [EXIV GSRWIVZEXMSR TPER
ERH GYVVIRXP] YTHEXIW XLI TPER IZIV] ½ZI ]IEVW XS
MRGSVTSVEXI RI[ XIGLRSPSK] ERH GSRGITXW 8LI
HMWXVMGX GSSVHMREXIW [MXL MXW QYRMGMTEP TEVXRIVW XLI
7XEXI SJ 9XEL ERH SXLIV EKIRGMIW XS QE\MQM^I ERH
I\TERHGSRWIVZEXMSRIJJSVXW
-R  ERH EKEMR MR  E HIXEMPIH [EXIV

GSRWIVZEXMSRIZEPYEXMSR[EWGSRHYGXIHF]1EHHEYW
;EXIV 1EREKIQIRX 1;1 8LI EREP]WMW VIZMI[IH
XLIJSPPS[MRK
 QSWX VIGIRX [EXIV YWI HEXE EZEMPEFPI EX XLI
GYWXSQIVPIZIP FMPPMRKHEXE
 I\MWXMRK[EXIVGSRWIVZEXMSRQIEWYVIW
 TSXIRXMEP JYXYVI [EXIV GSRWIVZEXMSR QIEWYVIW
FEWIH SR I\TIVMIRGI MR SXLIV TEVXW SJ XLI
GSYRXV]
 EPXIVREXMZIGSRWIVZEXMSRTVSKVEQW
 TVSKVEQWPMOIP]XSFIMQTPIQIRXIHMRXLIJYXYVI
1;1 YWIW E TVSTVMIXEV] GSRWIVZEXMSR QSHIP XLEX
EREP]WIW[EXIVYWIEXXLIIRHYWIPIZIPERHMRGPYHIW

%RRYEPIZIRXWWYGLEW*EPP*IWXMZEPERH;EXIV*EMVLIPTIHYGEXIVIWMHIRXWEFSYX[EXIVGSRWIVZMRKTVEGXMGIW



MRJSVQEXMSRSRMRHMZMHYEPYRMX[EXIVWEZMRKW]IEVSJ
MQTPIQIRXEXMSR YRMX GSWXW XS GYWXSQIVW ERH XLI
YXMPMX] QEVOIX TIRIXVEXMSR ERH SXLIV JEGXSVW 8LI
IZEPYEXMSRXEFPIMWMRGPYHIHMRXLIETTIRHM\

IRGSYVEKI XLI GSQQYRMX] XS TEVXMGMTEXI MR
XLI GSRWIVZEXMSR TVSKVEQW 8LI HMWXVMGX LEW E
RYQFIVSJMRGIRXMZITVSKVEQWGVMXMGEPXSVIEGLMRK
SYVKSEPW
 6IKYPEXMSRW¯'MX]ERHGSYRX]KSZIVRQIRXWLEZI
EHSTXIHEZEVMIX]SJPERHYWIGSHIWERH[EXIV
YWISVHMRERGIWXSTVSQSXIXLIIJ½GMIRXERH[MWI
YWISJ;EWLMRKXSR'SYRX]´W[EXIVVIWSYVGIW
 )HYGEXMSR ¯ 8LI HMWXVMGX´W TYFPMGIHYGEXMSR
TVSKVEQWEVIHIWMKRIHXSMRZMXIFY]MRJVSQXLI
GSQQYRMX] ERH LIPT VIWMHIRXW YRHIVWXERH XLEX
VIWTSRWMFPI [EXIV YWI MW E GVMXMGEP GLSMGI [LIR
PMZMRKMREHIWIVXIRZMVSRQIRX

8LI GSRWIVZEXMSR [SVOKVSYT HIWGVMFIH SR TEKI
 ZIXXIH 1;1´W QSHIP ERH 1;1 GSQTPIXIH E
XIGLRMGEPEREP]WMWSJTSXIRXMEPGSRWIVZEXMSRQIEWYVIW
XS
 -HIRXMJ] ERH IZEPYEXI GYVVIRX ERH RI[
GSRWIVZEXMSR QIEWYVIW XLEX QE] FI GSRXMRYIH
SVMQTPIQIRXIHF]XLIHMWXVMGXXSVIHYGIJYXYVI
[EXIVHIQERH
 )WXMQEXI XLI [EXIV WEZMRKW SJ IEGL TSXIRXMEP
QIEWYVIERHXLIGSWXWXSXLIHMWXVMGXQIQFIV
EKIRGMIWERHTYFPMGMJETTPMGEFPI
 'SQFMRI XLI GSRWIVZEXMSR QIEWYVIW MRXS
MRGVIEWMRKP] QSVI EKKVIWWMZI TVSKVEQW ERH
IZEPYEXIXLI[EXIVWEZMRKWERH½RERGMEPMQTEGXW
SJIEGLEPXIVREXMZIQIEWYVISVTVSKVEQ
 'SRXMRYI FYMPHMRK ERH I\TERHMRK HIQERH
QEREKIQIRXTVEGXMGIWXSTVSQSXIGSRWIVZEXMSR
ERHVIHYGISZIVEPP[EXIVYWI

8LIWI QIEWYVIW [SVO [MXL SRI ERSXLIV MR E
W]RIVKMWXMG JEWLMSR XS TVSQSXI [MWI [EXIV YWI8LI
GSQTPI\ MRXIVVIPEXIH REXYVI SJ XLIWI GSRWIVZEXMSR
TVSKVEQWQEOIWMXHMJ½GYPXXSEXXVMFYXIWTIGM½G+4'(
VIHYGXMSRW XS ER] WMRKPI QIEWYVI FYX XLI SZIVEPP
WYGGIWWHIQSRWXVEXIWXLIGYQYPEXMZIVIWYPXSJIJJSVXW
SRIZIV]JVSRX

'SRWIVZEXMSR%GLMIZIQIRXW

*MKYVI  MHIRXM½IW OI] [EXIV GSRWIVZEXMSR
GSQTSRIRXWXLEXEVIVIGSQQIRHIHXSFIMQTPIQIRXIH
MRGSQFMREXMSRSJIEGLSXLIV
 ;EXIV 4VMGMRK ¯8MIVIHVEXI WXVYGXYVIW GLEVKI
LMKLIV VEXIW EW [EXIV YWI MRGVIEWIW8LIWI VEXI
WXVYGXYVIW IRGSYVEKI IJ½GMIRG] [LMPI IRWYVMRK
XLIEJJSVHEFMPMX]SJ[EXIVJSVIWWIRXMEPYWIW
 -RGIRXMZIW¯-RGIRXMZIWEVIXSSPWXLEXMRZMXIERH

*MKYVI/I];EXIV
'SRWIVZEXMSR'SQTSRIRXW

)HYGEXMSR

8LI HMWXVMGX´W SRKSMRK GSQQMXQIRX XS [EXIV
GSRWIVZEXMSRMWIZMHIRXMRXLIVIHYGXMSRSJ;EWLMRKXSR
'SYRX]+4'(F]KEPPSRW TIVGIRX FIX[IIR
ERHGSQTEVIHXSEWXEXIEZIVEKIVIHYGXMSR
SJ  TIVGIRX8LI HMWXVMGX MW GSQQMXXIH XS JYVXLIV
VIHYGXMSRWXLVSYKLXLITVSKVEQWSYXPMRIHMRXLMWTPER
ERHEMQWXSI\GIIHXLIGYVVIRXKSEPMRJYXYVIYTHEXIW

;EXIV
4VMGMRK

'SRWIVZEXMSR

6IKYPEXMSR



-RGIRXMZIW

%GLMIZIQIRXW &EWIH
1EREKIQIRX4VEGXMGIW

3R

&IWX

8LI(;6ITVSZMHIW[EXIVHMWXVMGXWERHEKIRGMIWE
PMWX SJ VIGSQQIRHIH [EXIV GSRWIVZEXMSR TVEGXMGIW
VIJIVVIH XS EW &IWX 1EREKIQIRX 4VEGXMGIW &14W 
[LMGLEVIPMWXIHMR8EFPI8LIWI&14WKYMHI
[EXIVEKIRGMIWMRGSRWIVZEXMSRTPERRMRKERHWYGGIWW
IZEPYEXMSR
8LI JSPPS[MRK WIGXMSRW HIWGVMFI LS[ XLI HMWXVMGX
JSPPS[IH XLI (;6I´W &14 SYXPMRI XS EGLMIZI SYV
TVIWIRXGSRWIVZEXMSRWYGGIWWERHI\TPEMRWLS[XLI
&14W WYTTSVX SYV SFNIGXMZIW JSV XLI GSQMRK ]IEVW
8LIWI TVEGXMGIW EVI SYXPMRIH [MXL E FVMIJ SZIVZMI[
SJ LS[ XLI HMWXVMGX LEW GSSTIVEXIH [MXL ERHSV
I\TERHIHSRMXWTVSKVEQWWMRGIXLIMRMXMEPTPER[EW
WYFQMXXIHMR
&14  'SQTVILIRWMZI;EXIV 'SRWIVZEXMSR 4PERW %PP
[EXIV GSRWIVZEXMSR TPERW TVITEVIH F] XLI HMWXVMGX
HEXMRK FEGO XS MXW ½VWX TPER MR  LEZI MRZSPZIH
I\XIRWMZIEREP]WMWERHWXEOILSPHIVMRTYX
-REHHMXMSRXLIHMWXVMGXGSSVHMREXIW[MXLMXWQYRMGMTEP
TEVXRIVW(;6IERHSXLIVWXEXI[EXIVGSRWIVZERG]
HMWXVMGXW XS QE\MQM^I ERH I\TERH EPP GSRWIVZEXMSR
IJJSVXW8LISZIVEPPGEQTEMKRMWHIWMKRIHXSIHYGEXI
XLI TYFPMG SR LS[ XS MRHMZMHYEPP] ERH GSPPIGXMZIP]
EGLMIZIPSGEPERHWXEXI[MHIGSRWIVZEXMSRKSEPW
&14  9RMZIVWEP 1IXIVMRK )\GIWWMZI ;EXIV 9WI
2SXM½GEXMSR 1IXIVMRKMWXLIJSYRHEXMSRSJEGGYVEXI
QIEWYVIQIRXSJHIQERHQEREKIQIRXTVSKVEQW8LI
HMWXVMGX´WQYRMGMTEPTEVXRIVWEVI[SVOMRKXSJYPP]QIXIV
EPPGYWXSQIVGSRRIGXMSRWJSVIEGLGPEWWSJ[EXIVMR
EGGSVHERGI[MXL%QIVMGER;EXIV;SVOW%WWSGMEXMSR

,YRHVIHWEXXIRHXLIERRYEP*EPP*IWXMZEPEX8LI+EVHIR

8EFPI9XEL(;6I&IWX
1EREKIQIRX4VEGXMGIW &14
 &14'SQTVILIRWMZI;EXIV

'SRWIVZEXMSR4PERW
 &149RMZIVWEP1IXIVMRK
 &14-RGIRXMZI;EXIV'SRWIVZEXMSR

4VMGMRK
 &14;EXIV'SRWIVZEXMSR3VHMRERGIW
 &14;EXIV'SRWIVZEXMSR

'SSVHMREXSV
 &144YFPMG-RJSVQEXMSR4VSKVEQ
 &147]WXIQ;EXIV%YHMXW0IEO

(IXIGXMSRERH6ITEMV
 &140EVKI0ERHWGETI'SRWIVZEXMSR
4VSKVEQWERH-RGIRXMZIW
 &14;EXIV7YVZI]4VSKVEQWJSV

6IWMHIRXMEP'YWXSQIVW
 &144PYQFMRK7XERHEVHW
 &147GLSSP)HYGEXMSR4VSKVEQW
 &14'SRWIVZEXMSR4VSKVEQWJSV

'SQQIVGMEP-RHYWXVMEPERH
-RWXMXYXMSREP'YWXSQIVW
 &146IGPEMQIH;EXIV
 &14±7QEVX'SRXVSPPIV²8IGLRSPSK]

%;;%  WXERHEVHW 1YRMGMTEPMXMIW STIVEXI SRKSMRK
QIXIV QEMRXIRERGI ERH VITPEGIQIRX TVSKVEQW
1IXIVW EVI VIEH QSRXLP] ERH HEXE MW VIGSVHIH SR
XLIFEWMWSJGYWXSQIVGPEWWQIXIVWM^IPERHYWIERH
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1YRMGMTEP;EXIV6EXIW
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4VMGI
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,YVVMGERI
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7ERXE'PEVE
7X+ISVKI
;EWLMRKXSR
8SUYIVZMPPI









&EWIHSRKEPPSRWYWIMREHE]TIVMSH

SXLIV TIVXMRIRX ZEVMEFPIW 1SWX YXMPMXMIW QSRMXSV
GYWXSQIV YWI XS MHIRXMJ] YRYWYEP [EXIV YWI WYGL
EW WTMOIW MR GSRWYQTXMSR HYI XS PIEOW ERH RSXMJ]
GYWXSQIVWSJYRYWYEP[EXIVYWIEGXMZMX]8LIHMWXVMGX
LSTIW XLMW TVEGXMGI [MPP I\TERH XLVSYKLSYX XLI
GSYRX]
&14  -RGIRXMZI ;EXIV 'SRWIVZEXMSR 4VMGMRK 8LI
HMWXVMGX ERH MXW QYRMGMTEP TEVXRIVW LEZI XMIVIH
[EXIV VEXI WGLIHYPIW XS IRGSYVEKI GSRWIVZEXMSR
EW VIUYMVIH F] XLI 6;7% -R EHHMXMSR XLI HMWXVMGX
TVITEVIWE[EXIVFYHKIXJSVIEGLSJMXWKSPJGSYVWI
GYWXSQIVWERHGLEVKIWETIVGIRXWYVGLEVKIJSV
YWIMRI\GIWWSJXLIFYHKIXIHEQSYRX

7GIRIV]EX6IH,MPPW(IWIVX+EVHIR



8EFPI  PMWXW XLI FEWMG [EXIV VEXIW SJ XLI
6;7% QYRMGMTEP TEVXRIVW 'SRWIVZEXMSR TVMGMRK
IQFIHHIH MR XLI RYQFIVW MR XEFPI   TVSZMHIW
MRGIRXMZIWXSGYWXSQIVWXSVIHYGIEZIVEKIYWIERH
[EXIVYWIHHYVMRKTIEOHIQERHLMKLXIQTIVEXYVIW
SVFSXL7YGLTVMGMRKMRGPYHIW
&EWMG 6EXI % QSRXLP] GLEVKI FEWIH SR QIXIV WM^I
ERHHIWMKRIHXSVIGSZIVXLI½\IHGSWXSJTVSZMHMRK
WIVZMGI 8LMW MRGPYHIW XLI GSWX SJ QIXIV VIEHMRK
FMPPMRKEGGSYRXMRKGSPPIGXMRKHIFXWIVZMGISRFSRHW
HITVIGMEXMSR MRWYVERGI ERH SXLIV GSWXW XLEX HS
RSX ZEV] [MXL XLI EQSYRX SJ [EXIV HIPMZIVIH F]
XLI W]WXIQ %PXLSYKL RSX EPP PSGEP QYRMGMTEPMXMIW
MRGPYHI ½\IH GSWXW MR FEWI VEXIW HSMRK WS EWWYVIW
XLEXGSRWIVZEXMSRWYGGIWWIWHSRSXGVIEXIVIZIRYI
HI½GMIRGMIW8LMWVEXIHSIWRSXMRGPYHIER][EXIV
8MIVIH9WEKI6EXI8LI[EXIVGYWXSQIVMWGLEVKIHE
YRMXTVMGIEGGSVHMRKXS[EXIVYWEKIJSVXLIQSRXL
9RMXTVMGIWMRGVIEWIMRXMIVWEW[EXIVYWIMRGVIEWIW
XS IRGSYVEKI XLI YWIV XS VIHYGI MRIJ½GMIRX YWI
*IIW GSPPIGXIH JVSQ I\GIWW [EXIV YWEKI GSYPH FI
EPPSGEXIHXSGSRWIVZEXMSRTVSKVEQW
&EWI7I[IV'LEVKI%GGSVHMRKXS;EXIV9WIH%ZSPYQI
GLEVKI JSV [EXIV ERH WI[IV WIVZMGI MW FEWIH SR
QIXIVIH [EXIV YWI SRP] SR GSQQIVGMEP EGGSYRXW
8LIZSPYQIGLEVKIMWHIWMKRIHXSVIGSZIVEPPZEVMEFPI
GSWXW MRGPYHMRK IRIVK] JSV TYQTMRK GLIQMGEPW
VIUYMVIH JSV XVIEXQIRX WXEJJ ERH PEFSVEXSV] JIIW
ERH ER] SXLIV GSWXW XLEX ZEV] [MXL XLI EQSYRX
SJ [EXIV HIPMZIVIH XS XLI [EWXI[EXIV XVIEXQIRX
TPERX

3XLIVSTXMSREPVEXIWQE]MRGPYHI
 7IEWSREPVEXIW8LIWIVEXIWEVIFEWIHSRWIEWSREP
[EXIV YWI WYGL EW WYQQIV ZIVWYW [MRXIV SV
I\GIWWYWI WYVGLEVKIW XS VIHYGI TIEO HIQERHW
HYVMRKWYQQIVQSRXLW8LIHMWXVMGX[SVOW[MXL
MXWQYRMGMTEPTEVXRIVWXSIHYGEXI[EXIVYWIVWSR
TIEO HIQERH TIVMSHW XS VIHYGI YWI HYVMRK XLMW
XMQIJVEQI
 &MPPMRK YWEKI MRJSVQEXMSR 1ER] SJ SYV QYRMGMTEP
TEVXRIVW MRGPYHI ER ERRYEP SZIVZMI[ SJ QSRXLP]
[EXIV YWI MR XLI FMPPMRK WXEXIQIRX8LMW TVSZMHIW
E XSSP JSV VIWMHIRXW XS FIXXIV YRHIVWXERH ERH
QEREKIVXLIMV[EXIVYWIEW[IPPEWHIXIGXPIEOWERH
XIWXW]WXIQIJ½GMIRGMIW8LIHMWXVMGXMWIRGSYVEKMRK
EPP GMXMIW YTHEXI XLIMV FMPPMRK WSJX[EVI XS TVSZMHI
XLMWMRJSVQEXMSRXSXLIVIXEMP[EXIVYWIV
&14;EXIV'SRWIVZEXMSR3VHMRERGIWERH)EWIQIRXW
8LI WYGGIWW SJ XLI HMWXVMGX´W GSRWIVZEXMSR
EGGSQTPMWLQIRXWMWTEVXP]HITIRHIRXYTSRXLI[EXIV
QEREKIQIRXERHFYWMRIWWTVEGXMGIWSJMXWMRHMZMHYEP
QYRMGMTEP TEVXRIVW8LIVI EVI ½ZI OI] EVIEW VIPEXIH
XS HIQERH QEREKIQIRX XLEX EVI XLI VIWTSRWMFMPMX]
SJ XLI QYRMGMTEPMXMIW QIXIVMRK XMIVIH [EXIV VEXIW
PERHWGETI SVHMRERGIW XMQI SJ HE] [EXIVMRK ERH
QEREKMRKRSRVIZIRYI[EXIV
-REHHMXMSRXSXLISVHMRERGIWPMWXIHEFSZIXLIHMWXVMGX
MQTSWIWMQTEGXJIIWSREPPRI[HIZIPSTQIRX[MXLMR
XLI WIVZMGI EVIEW SJ QYRMGMTEP TEVXRIVW 8LI JII MW
FEWIHSRXLIWM^ISJXLIPSX[MXLETVSVEXEMRGVIEWI
JSVMVVMKEXIHEVIEWSZIVEGIVXEMRWM^IXSIRGSYVEKI
IJ½GMIRX PERHWGETI HIWMKR ERH VIHYGIH SYXHSSV

[EXIVMRK%R]VIWMHIRXHIWMVMRKXSQMRMQM^IXLIGSWX
SJ XLI MQTEGX JII QE] WMKR E [EXIV GSRWIVZEXMSR
IEWIQIRX PMQMXMRK XLI MVVMKEXIH PERHWGETI XS 
WUYEVIJIIXSVPIWW
&14  ;EXIV 'SRWIVZEXMSR 1EREKIV 8LI HMWXVMGX
IQTPS]W E JYPPXMQI GSRWIVZEXMSR QEREKIV [MXL
X[S HIGEHIW SJ MRHYWXV] I\TIVMIRGI8LMW TSWMXMSR
GSSVHMREXIW [MXL SXLIV EKIRGMIW ERH GSRHYGXW E
QYPXMXYHI SJ GSRWIVZEXMSR TVSKVEQW ERH EGXMZMXMIW
MRGPYHMRK WIVZMRK EW E QIQFIV SJ XLI +SZIVRSV´W
;EXIV 'SRWIVZEXMSR 8IEQ [LMGL SZIVWIIW XLI
WXEXI[MHI ±7PS[ XLI *PS[² QIHME GEQTEMKR 8EWOW
EPWS MRGPYHI GSSVHMREXMSR [MXL XLI HMWXVMGX´W TYFPMG
MRJSVQEXMSR QEREKIV SR PSGEP GSRWIVZEXMSRVIPEXIH
GEQTEMKRW8LVSYKLMRXIVJEGMRK[MXLEPEVKIRYQFIV
SJGMXM^IRWPSGEPFSEVHWERHTYFPMGIRXMXMIWXLI[EXIV
GSRWIVZEXMSRQEREKIVGVIEXIWE[EVIRIWWSJMRGIRXMZI
ERHSVZSPYRXIIV[EXIVWEZMRKTVSKVEQWXLEXFIRI½X
XLIMV½RERGMEPFSXXSQPMRI-REHHMXMSRXLMWTSWMXMSR
GLEMVW GSRWIVZEXMSR TPER [SVOKVSYTW MRGPYHMRK XLI
GMXM^IRGSRWIVZEXMSR[SVOKVSYTERHGSSVHMREXIW
ERRYEPIHYGEXMSREPTVSKVEQWEGXMZMXMIWERHIZIRXWEX
XLI HMWXVMGX´W GSRWIVZEXMSR KEVHIRW ERH XLVSYKLSYX
XLIGSQQYRMX]
&144YFPMG-RJSVQEXMSR4VSKVEQW
;EXIV'SRWIVZEXMSR(IQSRWXVEXMSR+EVHIRW
8LI HMWXVMGX QEREKIW X[S [EXIV GSRWIVZEXMSR
HIQSRWXVEXMSRKEVHIRWMR7X+ISVKI8LI+EVHIRERH
6IH,MPPW(IWIVX+EVHIR)EGLKEVHIRMWHIWMKRIHXS
MRWTMVIERHIHYGEXILSQIERHFYWMRIWWS[RIVWSR
[EXIVIJ½GMIRXPERHWGETITVMRGMTEPWERHMWQEMRXEMRIH



F]EJYPPXMQIHMWXVMGXIQTPS]II)HYGEXMSREPVIWSYVGIW
MRGPYHMRK WMKRW ERH FVSGLYVIW GSZIVMRK E ZEVMIX] SJ
XSTMGW EVI EZEMPEFPI EX XLI KEVHIRW 8LSYWERHW SJ
VIWMHIRXWZMWMXXLIKEVHIRWERRYEPP]
8LI+EVHIR7(M\MI(V[EWGSQTPIXIHMR
ERH [EW E NSMRX TEVXRIVWLMT [MXL XLI HMWXVMGX 7X
+ISVKI'MX]9XEL7XEXI9RMZIVWMX] 979 )\XIRWMSR
ERH'SWXER^E %WWSGMEXIWE9XELFEWIHPERHWGETI
EVGLMXIGX½VQ8LI+EVHIRLEWFIIRERIHYGEXMSREP
VIWSYVGIXSXLIGSQQYRMX]MRXLIEVXERHI\TIVMIRGI
SJ [EXIVIJ½GMIRX PERHWGETMRK 8LI HMWGMTPMRIW
HIQSRWXVEXIH EX 8LI +EVHIR MRGPYHI TVSTIV
WSMP GSQTSWMXMSR ERH JIVXMPM^EXMSR YRHIVWXERHMRK
[IEXLIVERHGPMQEXITVSZIRMVVMKEXMSRTVEGXMGIWERH
XIGLRSPSKMIWTPERXHIWMKRERHTPERXWIPIGXMSR8LIVI
EVI JSYV PERHWGETI XLIQIW HIQSRWXVEXIH EX 8LI
+EVHIR (IWIVX ,MKLPERHW 9VFER (IWIVX 2EXMZI
(IWIVX7LVYFPERHWERH(IWIVX3EWMW
8LI HMWXVMGX ERH GMX] SJ 7X +ISVKI LSWX WIZIVEP
ERRYEP GSQQYRMX] IZIRXW EX8LI +EVHIR MRGPYHMRK
X[SPEVKIGSQQYRMX]IZIRXW*EPP*IWXMZEPERH+EVHIR
*EMV ERH QSRXLP] PERHWGETI [SVOWLSTW XEYKLX F]
GIVXM½IHPSGEPI\TIVXW%PPIZIRXWEVIJVIIERHSTIR
XSXLITYFPMG
8LI+EVHIREPWSTVSZMHIWEWWMWXERGIXSSVKERM^EXMSRW
WYGL EW 979 )\XIRWMSR´W 1EWXIV +EVHIRIVW 9XEL
2YVWIV] ERH 0ERHWGETI %WWSGMEXMSR ERH PSGEP
WGLSSPWERHKEVHIRGPYFW8LMWZIRYIMWEPWSTSTYPEV
JSV[IHHMRKWERHSXLIVTVMZEXIIZIRXW
6IH,MPPW(IWIVX+EVHIR 0SGEXIHEX26IH,MPPW

1SRXLP][SVOWLSTWXIEGLSR[EXIVIJ½GMIRXPERHWGETITVMRGMTPIW



4EVO[E] MW XLI ½VWX HIWIVX GSRWIVZEXMSR KEVHIR MR
XLI WXEXI SJ 9XEL8LMW KEVHIR JIEXYVIW QSVI XLER
 [EXIV IJ½GMIRX TPERXW E VITPMGE WPSX GER]SR
ERH E JSSX WXVIEQ WXSGOIH [MXL REXMZI ERH
IRHERKIVIH ½WL 8LI KEVHIR [EW FYMPX EW E WSGMEP
VIGVIEXMSREP ERH IHYGEXMSR JEGMPMX]  -X STIRIH MR
EWEGSPPEFSVEXMZITVSNIGXSJHMWXVMGX'MX]SJ7X
+ISVKIERH:MVKMR6MZIV4VSKVEQ
8LIKEVHIRMWSVKERM^IHMRXLVIIIGSW]WXIQW+VIEX
&EWMR 'SPSVEHS 4PEXIEY ERH XLI 1SNEZI (IWIVX
EPP SJ [LMGL GSQI XSKIXLIV MR;EWLMRKXSR 'SYRX]
8LI KEVHIR [MPP WIVZI EW ER IHYGEXMSREP VIWSYVGI
XS MRGVIEWI TYFPMG E[EVIRIWW SJ XLI FIRI½XW ERH
FIEYX]SJSYVREXYVEPIRZMVSRQIRXXLVSYKLSRKSMRK
EGXMZMXMIWTVSKVEQWERHIZIRXWJSVXIEGLIVWWXYHIRXW
ZMWMXSVWERHXLIKIRIVEPTYFPMGJSV]IEVWXSGSQI
9XEL;EXIV;MWI4PERX8EKKMRK8LIHMWXVMGXGSRXVMFYXIH
XS9XEL´W;EXIV;MWI4PERX8EKKMRKTVSKVEQ[LMGL
GSRWMWXIH SJ VITVIWIRXEXMZIW JVSQ KSZIVRQIRX ERH
PSGEP SVKERM^EXMSRW [SVOMRK XSKIXLIV XS SVKERM^I
E PMWX SJ SVREQIRXEP XVIIW WLVYFW LIVFEGISYW
TIVIRRMEPW SVREQIRXEP KVEWWIW ERH KVSYRH GSZIVW
XLEX[SYPHQIIXXLIGVMXIVMEPMWXIHFIPS[
 [EXIV[MWI
 EHETXEFPI XS 9XEL´W EVMH GPMQEXI ERH GSPH
[MRXIVW
 EZEMPEFPIMRXLIMRHYWXV]
 VIPEXMZIP]IEW]XSQEMRXEMRMRXLIPERHWGETI
 HIWMVEFPI PERHWGETI GLEVEGXIVMWXMGW [LMGL
VIQEMRHIWMVEFPIYRHIVPMQMXIH[EXIVEZEMPEFMPMX]

%XEKKIHTPERXVIUYMVIW[EXIVEXQSWXSRGIIZIV]X[S
[IIOW EJXIV IWXEFPMWLQIRX MR SVHIV XS QEMRXEMR MXW
EIWXLIXMGGLEVEGXIVMWXMGW8LITPERXMWMHIRXM½IH[MXLE
KIRIVMGFVMKLX]IPPS[XEKMRHMGEXMRKXSXLIGSRWYQIV
XLEX XLI TPERX MW E [EXIV[MWI TPERX 4EVXMGMTEXMRK
RYVWIVMIW ERH KEVHIR GIRXIVW XLVSYKLSYX XLI WXEXI
[MPPLEZIXLIWIXEKKIHTPERXWEZEMPEFPI
8LITVSKVEQKSEPWSJXLMWWXEXIHIZIPSTIHTVSKVEQ
EVI XS EWWMWX 9XEL GMXM^IRW MR MHIRXMJ]MRK [EXIV[MWI
TPERXWJSVYWIMRXLIMVVIKMSR%RIZEPYEXMSR[EWRSX
TIVJSVQIHJSVXLMWTPERYTHEXI
+SZIVRSV´W ;EXIV 'SRWIVZEXMSR 8IEQ ¯ 7PS[ XLI
*PS[ 1IHME 'EQTEMKR 8LI WXEXIWTSRWSVIH TYFPMG
IHYGEXMSR ±7PS[ XLI *PS[² GEQTEMKR RS[ MR MXW
XL ]IEV MW WYTTSVXIH ERH JYRHIH MR TEVX F] XLI
HMWXVMGX1ER]SJXLIHMWXVMGX´WGSRWIVZEXMSRTVSKVEQW
MRGIRXMZIW ERH TYFPMG IHYGEXMSR MRMXMEXMZIW W]RIVKM^I
[MXLXLIWXEXIGEQTEMKRXSMRGVIEWI[MWI[EXIVYWIERH
EGLMIZIXLI+SZIVRSV´W[EXIVGSRWIVZEXMSRXEVKIXSJ
VIHYGMRKTIVGETMXEHEMP]YWITIVGIRXF]8LI
GSQFMREXMSR SJ [EXIV HMZIVWMX] ERH GSQTVILIRWMZI
GSRWIVZEXMSRQIEWYVIWEVIFSXLRIGIWWEV]XSQIIX
XLI HIQERHW SJ I\TERHMRK TSTYPEXMSR ERH ZMWMXSV
ZSPYQIMR7SYXLIVR9XEL
%WEQIQFIVSJXLI+SZIVRSV´W;EXIV'SRWIVZEXMSR
8IEQXLIHMWXVMGXGSSVHMREXIW[MXL(;6IERHSXLIV
HMWXVMGXWXLVSYKLSYXXLIWXEXIXSGEVV]XLI±7PS[XLI
*PS[² GEQTEMKR MRXS VIWTIGXMZI WIVZMGI EVIEW 8LI
GEQTEMKR IHYGEXIW XLI TYFPMG XS YRHIVWXERH [LEX
XLI]GERHSMRHMZMHYEPP]XSLIPTEGLMIZIGSRWIVZEXMSR

6IH,MPPW(IWIVX+EVHIR

KSEPWEGVSWWXLIWXEXIXLYWIRGSYVEKMRKEPSRKXIVQ
[EXIVGSRWIVZEXMSRIXLMGEQSRK9XELVIWMHIRXWERH
ZMWMXSVW 8LI ERRYEP GSWX WLEVI SJ XLI TVSKVEQ MW
JSVXLIHMWXVMGX[LMGLMWTSSPIH[MXLQSRMIW
JVSQ XLI SXLIV QIQFIVW SJ XLI XIEQ8LI HMWXVMGX
[MPPGSRXMRYIWYTTSVXMRKERHEWWMWXMRKXLI+SZIVRSV´W
;EXIV'SRWIVZEXMSR8IEQXSMRGVIEWIGSRWIVZEXMSR
EXXMXYHIW XLVSYKLSYX XLI WXEXI XLVSYKL E YRM½IH
GSRWIVZEXMSRQIWWEKI
&SSXLW ERH 4YFPMG )ZIRXW 8LI HMWXVMGX LSWXW ERH
TEVXMGMTEXIW MR WIZIVEP GSQQYRMX] IZIRXW ERRYEPP]
XSHMWXVMFYXIIHYGEXMSREPVIWSYVGIWXSXLITYFPMG-R
EHHMXMSRXLIHMWXVMGXJVIUYIRXP]GSSVHMREXIWXSYVWSJ
HMWXVMGXJEGMPMXMIWXSWXYHIRXWIPIGXIHSJ½GMEPWWIVZMGI
SVKERM^EXMSRW PERHWGETI TVSJIWWMSREPW RYVWIVMIW
LSQIFYMPHIVWFYWMRIWWKVSYTWERHXLIKIRIVEPTYFPMG
0SGEP1IHME'EQTEMKR 8LIHMWXVMGXGYVVIRXP]MRZIWXW
ETTVS\MQEXIP]ERRYEPP]SRERI\XIRWMZIPSGEP
EHZIVXMWMRK GEQTEMKR XLEX MRGPYHIW TVMRX FVSEHGEWX
VEHMSSRPMRIERHWSGMEPQIHMETPEGIQIRXW-REHHMXMSR
XLI HMWXVMGX WIGYVIW QSVI XLER E QMPPMSR HSPPEVW MR



ER)4%;EXIV7IRWIVIGSKRM^IHTVSKVEQXLEXEPPS[W
GIVXM½IH PERHWGETIVW XS TEVXRIV [MXL XLI JIHIVEP
EKIRG]  -R EHHMXMSR GIVXM½IH PERHWGETIVW UYEPMJ] XS
TEVXMGMTEXIMRXLIHMWXVMGX´WMVVMKEXMSRVIFEXITVSKVEQW

IEVRIH RSRTEMH QIHMEGSZIVEKIERRYEPP]
4YFPMG3YXVIEGL 8LIHMWXVMGXTEVXMGMTEXIWMREZEVMIX]
SJ TYFPMG SYXVIEGL MRMXMEXMZIW MRGPYHMRK LSWXMRK
TEVXMGMTEXMRK MR GSQQYRMX] IZIRXW QIHME SYXVIEGL
WTIEOMRKSTTSVXYRMXMIWERHEHZIVXMWMRKTPEGIQIRXW
)4%;EXIV7IRWI4EVXRIV-R  XLI HMWXVMGX FIKER
TEVXRIVMRK[MXLXLI)4%´W;EXIV7IRWITVSKVEQ[LMGL
EPPS[W XLI HMWXVMGX XS MQTPIQIRX IWXEFPMWLIH ERH
FVERHIH REXMSREP TVSKVEQW MR SYV PSGEP GSQQYRMX]
8LIWI IZIRXW MRGPYHI ±*M\ E 0IEO;IIO² ±7LS[IV
&IXXIV²ERH±;I´VI*SV;EXIV²
&147]WXIQ;EXIV%YHMXW0IEO(IXIGXMSRERH6ITEMV
4VMSVXSXLIHMWXVMGX´WPEYRGLSJMXW7]WXIQ%YHMXERH
0SWW'SRXVSPTVSKVEQMRXLIHMWXVMGXVITSVXIH
YT XS  TIVGIRX PSWW MR WSQI W]WXIQW 8SHE] XLI
HMWXVMGX´W EZIVEKI W]WXIQ PSWW MW  TIVGIRX ¯ [IPP
YRHIV %;;%´W  TIVGIRX EGGITXEFPI WXERHEVH
JSV YREGGSYRXIH [EXIV MR YXMPMXMIW  8LMW TVSKVEQ
LEW QMRMQM^IH [EWXIJYP WSYVGI [EXIV [MXLHVE[EPW
½RERGMEPP] STXMQM^IH VIZIRYI VIGSZIV] QMRMQM^IH
HMWXVMFYXMSR W]WXIQ HMWVYTXMSRW STXMQM^IH WYTTP]
IJ½GMIRG] KIRIVEXIH VIPMEFPI TIVJSVQERGI HEXE ERH
VIHYGIHTSXIRXMEPJSVGSRXEQMREXMSR-REHHMXMSRXLI
TVSKVEQLEWIWXEFPMWLIHETVSXSGSPXSMQTVSZI[EXIV
QIEWYVIQIRX EGGYVEGMIW ERH FEPERGI W]WXIQ [EXIV
TVSHYGXMSRERHWEPIW

%PPGPEWWIWXVEMRMRKWERHE[EVHWGSSVHMREXIHF]XLI
HMWXVMGXIRGSYVEKITVSJIWWMSREPMWQERHTVSQSXIFIWX
QEREKIQIRXTVEGXMGIWJSV[EXIVIJ½GMIRXPERHWGETIW
%½ZITIVGIRXHVSTMR[EXIVHIQERHMWERXMGMTEXIHXS
FIEGLMIZIHXLVSYKLTVSTIVPERHWGETIQEREKIQIRX
TVEGXMGIW
&14  ;EXIV 7YVZI] 4VSKVEQW JSV 6IWMHIRXMEP
'YWXSQIVW ;EXIVWYVZI]TVSKVEQWORS[REW;EXIV
'LIGOWSJJIVEJVIIWTVMROPIVW]WXIQIZEPYEXMSRERH
IHYGEXMSREP QEXIVMEPW XS LSQIS[RIVW ERH QYPXM
JEQMP] HIZIPSTQIRXW 7MRGI  XLI HMWXVMGX LEW
GSRHYGXIH QSVI XLER E XLSYWERH [EXIV GLIGOW
KMZMRKTVSTIVX]S[RIVWEGYWXSQM^IHVIGSQQIRHIH
[EXIVMRKWGLIHYPIERHXMTWXSVIHYGIYWIFEWIHSR
XLIMVW]WXIQ´WIJ½GMIRG]ERHTIVJSVQERGI
&144PYQFMRK7XERHEVHW8LIHMWXVMGXSJJIVWVIFEXIW
JSV ;EXIV7IRWI PEFIPIH XSMPIXW MR LSQIW FYMPX MR
SVTVMSVERHJSVMRWXEPPEXMSRSJER];EXIV7IRWI
0EFIPIH TPYQFMRK ½\XYVI XS 'SQQIVGMEP -RHYWXVMEP
ERH-RWXMXYXMSREPGYWXSQIVW-REHHMXMSREGSRXVMFYXMSR
MW KMZIR XS XLI 'MX] SJ 7X +ISVKI XS VYR MXW XSMPIX
VIFEXITVSKVEQ

,SVXMGYPXYVI'PEWWIW8VEMRMRKERH%[EVHW

&14  7GLSSP )HYGEXMSR 4VSKVEQW 8LI HMWXVMGX
TEVXMGMTEXIW MR WIZIVEP WGLSSP SYXVIEGL ERH
IHYGEXMSREPTVSKVEQWXSTVSQSXIGSRWIVZEXMSRERH
[MWI [EXIV YWI -R EHHMXMSR HMWXVMGX WXEJJ QIQFIVW
WIVZI EW E VIWSYVGI JSV IHYGEXSVW MR IPIQIRXEV]
WIGSRHEV]ERHLMKLIVIHYGEXMSR

8LI HMWXVMGX GYVVIRXP] WYTTSVXW 979 )\XIRWMSR MR
TVSQSXMRKERHSJJIVMRKIHYGEXMSRXLVSYKL5YEPM½IH
;EXIV )J½GMIRX 0ERHWGETIVW 5;)0  GIVXM½GEXMSR

8LIHMWXVMGX´WPEVKIWXERRYEPYRHIVXEOMRKMWXLI;EXIV
*EMV8LMW JEMV MR WYTTSVX SJ XLI WXEXI´W GSVI [EXIV
GYVVMGYPYQ MW JSV EPP JSYVXL KVEHIVW MR;EWLMRKXSR

&14  0EVKI 0ERHWGETI 'SRWIVZEXMSR 4VSKVEQW ERH
-RGIRXMZIW

%REHGVIEXIHEWTEVXSJXLIHMWXVMGX´WTYFPMGSYXVIEGLIJJSVXW



4VMSV XS SJJIVMRK XLI 5;)0 XVEMRMRK XLI HMWXVMGX
LSWXIH -VVMKEXMSR %WWSGMEXMSR GIVXM½GEXMSR XIWXMRK
-R  XLI HMWXVMGX TEVXRIVIH [MXL (M\MI%TTPMIH
8IGLRSPSK]'SPPIKI ±(<%8'² 979)\XIRWMSRERH
7X+ISVKI'MX]XSGVIEXIETVSKVEQXSIHYGEXIXLI
PERHWGETI TVSJIWWMSREP MR [EXIVIJ½GMIRX PERHWGETI
QEREKIQIRX

'SYRX] 2IEVP]  WXYHIRXW LEZI TEVXMGMTEXIH
MR XLI TVSKVEQ WMRGI MXW MRGITXMSR MR   1SVI
XLERTVIWIRXEXMSRWEVIEZEMPEFPIEXXLIJEMV[LMGL
MW LIPH EX (M\MI 7XEXI 9RMZIVWMX] JVII SJ GLEVKI
8STMGW VERKI JVSQ [EXIV XVIEXQIRX TVSTIVXMIW
MRJVEWXVYGXYVI GSRWIVZEXMSR ERH WSYVGI TVSXIGXMSR
8LIEZIVEKIGSWXXSXLIHMWXVMGXJSVXLMWJEMVMW
0SGEPQYRMGMTEPMXMIWERHQIVGLERXWHSREXIMXIQWJSV
XLI JEMV MRGPYHMRK TVM^IW MR XLI IRXIVXEMRMRK;EXIV
.ISTEVH]KEQI

&147IGSRHEV]ERHSV6IGPEMQIH;EXIV

&14  'SRWIVZEXMSR 4VSKVEQW JSV '-- 'YWXSQIVW '--
[EXIVYWIVWEGGSYRXJSVTIVGIRXSJXLIGSYRX]´W
YWI QEOMRK XLIQ E TVMQEV] XEVKIX JSV VIFEXI ERH
MRGIRXMZI TVSKVEQW  6IFEXIW SJJIVIH EW TEVX SJ
XLI HMWXVMGX´W;EXIV )J½GMIRX8IGLRSPSK]%WWMWXERGI
4VSKVEQ MRGPYHI VITPEGMRK [EXIVGSSPIH QEGLMRIW
[MXL EMVGSSPIH QEGLMRIW VIXVS½XXMRK TPYQFMRK
[MXL;EXIV7IRWIPEFIPIH½\XYVIWERHMRWXEPPEXMSRSJ
TVIVMRWI WTVE] ZEPZIW8LI HMWXVMGX EPWS LSWXW JVII
TVSKVEQW ERH TVSZMHIW GVIEXMZI QEXIVMEPW XS PSGEP
LSXIPW[MPPMRKXSTEVXMGMTEXIMRXLI±7EZIXLI8S[IP²
GEQTEMKR ERHSV VIWXEYVERXW TEVXMGMTEXMRK MR XLI
±;EXIV9TSR6IUYIWX²TVSKVEQ

8SUYIVZMPPI 7IGSRHEV] ;EXIV 7]WXIQ XLI ½VWX STIR
HMXGLW]WXIQXSFIGSRZIVXIHXSETVIWWYVM^IHTMTIH
W]WXIQEJXIVXLIHMWXVMGXTYVGLEWIH[EXIVVMKLXWJVSQ
XLI 8SUYIVZMPPI -VVMKEXMSR 'SQTER]´W WLEVILSPHIVW
HMWXVMFYXIWMVVMKEXMSR[EXIVJVSQ8SUYIVZMPPI7TVMRKW
XS8SUYIVZMPPIVIWMHIRXW8LI+YRPSGOXS7ERXE'PEVE
TMTIPMRI VITPEGIH JSYV HMZIVWMSRW ERH GSRZIVXIH
¾SSHMVVMKEXMSRXSETVIWWYVM^IHW]WXIQ8LITMTIPMRI
HIPMZIVW MVVMKEXMSR [EXIV XS -ZMRW 7ERXE 'PEVE ERH
XLI 7LMZ[MXW &ERH SJ 4EMYXI -RHMER 6IWIVZEXMSR  7X
+ISVKIERH;EWLMRKXSR'EREP7]WXIQGSRZIVXIHXLI
PEVKIWXERHPSRKIWXSTIRGEREPW]WXIQMRXLIGSYRX]
ETTVS\MQEXIP]QMPIWXSIRGPSWIHTMTIPMRI

7IGSRHEV];EXIV7]WXIQW 8LIHMWXVMGXERHMXW6;7%
QYRMGMTEP TEVXRIVW EVI QE\MQM^MRK XLI YWI SJ
WIGSRHEV][EXIVW]WXIQWXSWIVZIRI[HIZIPSTQIRX
XLYW SJJWIXXMRK HIQERHW SR GYPMREV] [EXIV WSYVGIW
8LIGSRZIVWMSRSJSTIRGEREPWERH¾SSHMVVMKEXMSRXS
TMTIPMRIWERHTVIWWYVM^IHW]WXIQWVIHYGIWMVVMKEXMSR
[EXIVYWIEW[IPPEW[EXIVPSWWIWJVSQWIITEKIERH
IZETSVEXMSR MR WIGSRHEV] W]WXIQW 8LI HMWXVMGX LEW
FIIRMRZSPZIHMRXLIJSPPS[MRKOI]GSRZIVWMSRW

2EXLER1SWIW9XEL(MZMWMSRSJ;EXIV6MKLXWXEPOWXSWXYHIRXWEFSYX[EXIVVMKLXWMR9XELEXERERRYEP;EXIV*EMV



8IPIQIXV] 4VSNIGX 8LI HMWXVMGX MQTPIQIRXIH E
XIPIQIXV]TVSNIGXXLEXQSRMXSVWHMZIVWMSRWEPSRKXLI
7ERXE'PEVEERH:MVKMRVMZIVWMRERIJJSVXXSQMRMQM^I
[EXIVPSWWEMHMR[EXIVQEREKIQIRXERHIRLERGIXLI
EGGYVEG]SJQIEWYVMRK[EXIVVMKLXEPPSGEXMSRW
7XYH] SR ,MKL 7EPMRMX] MR;EXIV ;SVOMRK [MXL VIXMVIH
&VMKLEQ=SYRK 9RMZIVWMX] TVSJIWWSV ERH VIWIEVGLIV
(V *VERO ;MPPMEQW E VIWIEVGL [EW GSRHYGXIH
MHIRXMJ]MRKTPERXWERHMVVMKEXMSRTVEGXMGIWSJPERHWGETI
TPERXW XSPIVERX SJ LMKLWEPMRMX] [EXIV 8LI TYVTSWI
[EW XS IZEPYEXI XLI YWI SJ:MVKMR 6MZIV [EXIV MR XLI
IWXEFPMWLQIRX ERH QEREKIQIRX SJ KVEWWIW XVIIW
WLVYFWERHSXLIVPERHWGETITPERXWGSQQSRP]YWIHMR
XLMWEVIEERHXLSYKLXXSFIWEPXXSPIVERX8LIWXYH]LEW
 )ZEPYEXIHXLITPERX´WIWXEFPMWLQIRXYWMRKLMKL
WEPMRMX][EXIV
 'SRWMHIVIH XLI TPERXW´ EFMPMX] XS WYVZMZI SR
QMRMQEP[EXIVYWI
 )WXEFPMWLIH FIWX QEREKIQIRX TVEGXMGIW JSV
PERHWGETIWYWMRKVMZIV[EXIV
 )ZEPYEXIHKVS[XLGLEVEGXIVMWXMGW
 1SRMXSVIH WSMP JSV EGGYQYPEXMSR SJ WEPXW ERH
HIXIVQMRIFIWXQEREKIQIRXTVEGXMGIW
 'VIEXIHEVEROMRKJSVTPERXWEHETXEFMPMX]XSLMKL
WEPXGSRXIRX[EXIV
 4VSHYGIHEVIGSQQIRHIHTPERXPMWXWTIGM½GXS
;EWLMRKXSR'SYRX]

 +YMHIHQYRMGMTEPPERHWGETITPERXWIPIGXMSRERH
QEMRXIRERGI
8LI WXYH] GSRXMRYIW XS QSRMXSV PERHWGETI TPERXW
XS IWXEFPMWL FIWX QEREKIQIRX TVEGXMGIW PSRK EJXIV
XLI IWXEFPMWLQIRX SJ XLI TPERXW YWMRK LMKL WEPMRMX]
[EXIV8LITYFPMGEXMSRSJXLMWVIWIEVGLMWTIVMSHMGEPP]
YTHEXIHEWRI[MRJSVQEXMSRMWGSPPIGXIH
&14±7QEVX'SRXVSPPIV²8IGLRSPSK]
7QEVX ;EXIV %TTPMGEXMSR 8IGLRSPSK] 7;%8  'SRXVSPPIV
6IFEXIW7MRGIXLIHMWXVMGXLEWSJJIVIHVIFEXIWXS
PEVKI[EXIVYWIVWERHLSQIS[RIVW[LSMRWXEPPWQEVX
GSRXVSPPIVW1YRMGMTEPMXMIWWGLSSPWGLYVGLIWTPERRIH
GSQQYRMX] HIZIPSTIVW ERH LSQIS[RIVW LEZI
TEVXMGMTEXIHMRXLMWIHYGEXMSREPTVSKVEQHIWMKRIHXS
QMXMKEXISZIV[EXIVMRK
;IEXLIV 7XEXMSR 0MRO ERH;IFWMXI8LI HMWXVMGX 979
ERH 7X +ISVKI 'MX] LEZI [SVOIH [MXL -VVMWSJX XS
PMRO I\MWXMRK [IEXLIV WXEXMSRW MR XLI GSYRX] XS SRI
GSQTYXIVXIVQMREP8LI[IEXLIVWXEXMSRGSPPIGXWHEXE
ERH TVSHYGIW ER IZETSXVERWTMVEXMSR ZEPYI ORS[R
EW )8 8LMW )8 ZEPYI MW XLIR YWIH F] PEVKI [EXIV
YWIVW PERHWGETI TVSJIWWMSREPW ERH LSQIS[RIVW
XS KEYKI PERHWGETI MVVMKEXMSR RIIHW 8LI [IFWMXI
[[[HM\MIKEVHIRIVSVK LEW FIIR GVIEXIH XS
HMWWIQMREXIXLI)8ZEPYIGSYRX][MHI8LMW[IFWMXI
MWLSWXIHERHYTHEXIH[IIOP]F]XLI979)\XIRWMSR

4VSHYGIKVS[RMRXLIGSQQYRMX]KEVHIR[LMGLYWIWVIYWI[EXIVMWJVIUYIRXP]HSREXIHXSXLIPSGEPWSYTOMXGLIR



'LETXIV *YXYVI;EXIV(IQERHERH
;EXIV7YTTPMIW


8LI +31& MW TVSNIGXMRK ;EWLMRKXSR 'SYRX]
[MPP QSVI XLER UYEHVYTPI MXW TSTYPEXMSR F] 
RIGIWWMXEXMRKETVSEGXMZIERHEKKVIWWMZIETTVSEGLXS
GSRWIVZEXMSRERHRI[VIWSYVGIHIZIPSTQIRX8EFPI
WLS[WXLITVSNIGXIHKVS[XLSJXLIHMWXVMGX´WWM\
PEVKIWXQYRMGMTEPTEVXRIVW

8EFPI*SVIGEWXIH8SXEP
(IQERHJSV*YXYVI(MWXVMGX1 -
;EXIV9WI

8LI HMWXVMGX YWIW +31& TSTYPEXMSR GEPGYPEXMSRW
TIV GETMXE [EXIV YWI ERH IWXMQEXIH GSRWIVZEXMSR
WEZMRKW XS HIXIVQMRI JYXYVI [EXIV RIIHW -RGVIEWIH
GSRWIVZEXMSR IJJSVXW EVI I\TIGXIH XS VIHYGI HEMP]
TIV GETMXE YWEKI FYX XLI HMWXVMGX QYWX FI GETEFPI
SJ WYTTP]MRK IRSYKL [EXIV XS QIIX 9XEL HIWMKR
WXERHEVHWJSVWSYVGIWM^MRK
4PYQFMRK GSHI QIEWYVIW EGGSYRX JSV  TIVGIRX
SJ XLI JYXYVI GSRWIVZEXMSR TSXIRXMEP EGLMIZIH ERH
EVIMRHITIRHIRXSJER]TVSKVEQXLI]EVIFEWIHSR
GYWXSQIVWJSPPS[MRKETTPMGEFPIGYVVIRXPSGEPWXEXIERH
JIHIVEP PE[W FYMPHMRK GSHIW ERH SVHMRERGIW 8EFPI
 WLS[W TSTYPEXMSR [EXIV HIQERH TVSNIGXMSRW
SYXXS
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7SYVGI;2%



;EWLMRKXSR 'SYRX]´W [EXIV HIQERH MW I\TIGXIH
XS MRGVIEWI XS ETTVS\MQEXIP]  EGVI JIIX TIV
]IEVF] ;2% 8LIHIQERHTVSNIGXMSRW
VI¾IGX EZIVEKI [EXIV YWI YRHIV EZIVEKI [IEXLIV
GSRHMXMSRWERHHSRSXVI¾IGXGPMQEXIGLERKIEPXIVIH
[IEXLIVTEXXIVRWZEVMIHXIQTIVEXYVIWMRGVIEWIHSV
HIGVIEWIH WRS[ ERHSV VEMRJEPP TVSPSRKIH HVSYKLX
GLERKIWMRIRZMVSRQIRXEPSV[EXIVUYEPMX]VIKYPEXMSR
SVSXLIVJEGXSVWXLEXQE]WMKRM½GERXP]MQTEGX[EXIV
HIQERH

8EFPI'YVVIRXERH*YXYVI
4VSNIGXW6IPMEFPI=MIPHW
%ZIVEKI
%RRYEP=MIPH
MR
EGJX]V
 

7YTTP]7SYVGI
)\MWXMRK7YTTPMIW
%KVMGYPXYVEP'SRZIVWMSRW
JVSQ(IZIPSTQIRX
%WL'VIIO4MTIPMRIERH
;IPP-QTVSZIQIRXW
0EOI4S[IPP4MTIPMRI
1E\MQM^I)\MWXMRK
;EWXI[EXIV6IYWI
'ETEGMX]SJQKH
;EVRIV:EPPI]6IWIVZSMV
*YXYVI0446IYWI

 


*MKYVI  WLS[W I\MWXMRK ERH TVSTSWIH [EXIV
TVSNIGXWXSQIIXTVSNIGXIHHIQERH[MXLGSRWIVZEXMSR
8LI RYQFIVW WLS[R MRGSVTSVEXI XLI I\MWXMRK XSXEP
;EWLMRKXSR'SYRX]WYTTP]SJ ;2%





8LI ]MIPHW SJ XLIWI WYTTPMIW EVI WYQQEVM^IH MR
8EFPI;EWLMRKXSR'SYRX]RIIHWEREHHMXMSREP
 EGJX TIV ]IEV XS QIIX IWXMQEXIH 
HIQERH*MKYVIMWEQETSJXLIHMWXVMGX´WJYXYVI
TVSTSWIHTVSNIGXW

 

 

2SXIW

-RGPYHIW;';'(VIPMEFPI[EXIVWYTTP][LMGLMRGPYHIW
;';'(I\MWXMRKTVSNIGXWERH[EXIVYWIW

8LIIWXMQEXIHWYTTP]MWEGJX]V[MXL VIPMEFMPMX]
;2% ,S[IZIVMX[EWIWXMQEXIHXLEXETTVS\MQEXIP]
EGJX]VSJXLMWWYTTP]MWGYVVIRXP]MRYWIERHLEW
FIIREGGSYRXIHJSVMRXLIVIPMEFPIWIGSRHEV]WYTTP]-X[EW
EWWYQIHXLEXEKVMGYPXYVEPGSRZIVWMSRWJVSQHIZIPSTQIRX
[SYPHFIHIZIPSTIHQSHIVEXIP]YRXMP;EVRIV:EPPI]
6IWIVZSMVMWEZEMPEFPIJSVWXSVEKI

7II;2%

*MKYVI7YQQEV]SJ;EXIV7YTTP]ERH(IQERH8SXEP[MXL'SRWIVZEXMSR

*YXYVI0446IYWI
;EXI[EXIV6IYWI)\TERWMSR
)\MWXMRK6IPMEFPI=MIPH
0EOI4S[IPP4MTIPMRI
4VI0444VSNIGXW
%K'SRZIVWMSRJSV7IGSRHEV]9WI
4VSNIGXIH(IQERH[MXL'SRWIVZEXMSR%*]V
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'LETXIV ;EXIV'SRWIVZEXMSR
6IGSQQIRHEXMSRWERH+SEPW


8EFPI*YXYVI6IHYGXMSR+SEPWJSV+4'(
=IEV



4IVGIRX
SJ;EXIV
7EZIH



+4'(
7EZIH



&EWIHSR[EXIVYWIJVSQ

*YXYVI+SEPWERH;EXIV'SRWIVZEXMSR
4VSKVEQW
;EXIVGSRWIVZEXMSR[MPPTPE]ERMRGVIEWMRKP]GVMXMGEP
VSPI MR [EXIV VIWSYVGI TPERRMRK ERH QEREKIQIRX
TEVXMGYPEVP] MJ XLI LMWXSVMGEP ERH TVSNIGXIH XVIRHW
SJ KVS[XL ERH HVSYKLX GSRXMRYI  'SRWIVZEXMSR
MW E GSPPEFSVEXMZI IJJSVX XLEX [MPP VIUYMVI SRKSMRK
GSQQMXQIRXW ERH ½RERGMEP MRZIWXQIRXW JVSQ XLI
HMWXVMGXMXWQYRMGMTEPTEVXRIVWERH[EXIVYWIVW

;EXIV GSRWIVZEXMSR TVSKVEQW [IVI EREP]^IH MR
GSRNYRGXMSR[MXL1;1MRERHYTHEXIHMR
XSIRWYVIXLEXGSRWIVZEXMSRKSEPWGSYPHFIEGLMIZIH
1;1 VIZMI[IH [EXIV YWI HEXE FMPPMRK HEXE 
IZEPYEXIH I\MWXMRK [EXIV GSRWIVZEXMSR QIEWYVIW
GSRWMHIVIH TSXIRXMEP JYXYVI [EXIV GSRWIVZEXMSR
QIEWYVIW ERH VIGSQQIRHIH TSXIRXMEPP] IJJIGXMZI
TVSKVEQW8LI1;1QSHIPEREP]^IH[EXIVYWIEXXLI
IRHYWIPIZIP IKMRHMZMHYEPETTPMERGIWERH½\XYVIW 
ERHGSRWMHIVIHJEGXSVWWYGLEWMRHMZMHYEPYRMX[EXIV
WEZMRKW]IEVSJMQTPIQIRXEXMSRYRMXGSWXWERHQEVOIX
TIRIXVEXMSR8LI[SVOKVSYTXLIRWIPIGXIHTVIJIVVIH
GSRWIVZEXMSRQIEWYVIWSYXPMRIHMR8EFPI
*VSQ  HEMP] TIV GETMXE [EXIV YWI
HIGVIEWIH F]  KEPPSRW MR ;EWLMRKXSR 'SYRX]
2S[XLEXXLIQSWXVIEHMP]SFXEMREFPIGSRWIVZEXMSR
QIEWYVIWLEZIEGLMIZIHXLMWVIHYGXMSRQSVIHMJ½GYPX
ERH I\TIRWMZI JYXYVI GSRWIVZEXMSR IJJSVXW VIQEMR
]MIPHMRKTVSTSVXMSREXIP]WQEPPIVVIXYVRW8LIEREP]WMW
HMWGYWWIHMRXLMWTPER[SYPHFVMRKEHEMP]TIVGETMXE
[EXIVYWIVIHYGXMSRSJKEPPSRWF]

(MWXVMGXIQTPS]IIWTIVJSVQE;EXIV'LIGOXSLIPTLSQIS[RIVWMQTPIQIRX[EXIVWQEVXMVVMKEXMSRTVEGXMGIW



8LMW GLETXIV HIQSRWXVEXIW LS[ XLI TPERRIH
VIHYGXMSR MR YWI MW EXXEMREFPI [MXL TPYQFMRK GSHIW
GYVVIRX GSRWIVZEXMSR TVSKVEQW ERH XLI EHHMXMSR SJ
RI[TVSKVEQW
9TSR MRWTIGXMSR SJ XLI PMWX ½VWX SJJIVIH JSV
GSRWMHIVEXMSRF]1;1XLIGSRWIVZEXMSR[SVOKVSYT
IZEPYEXIH  QIEWYVIW MR EHHMXMSR XS XLI 
TVSKVEQWEHSTXIHMRXLITPER3JXLSWI½ZI
[IVIMRGPYHIHMRXLMWTPER(IXEMPWSJXLIWXYH]EVI
MRGPYHIHMRXLIETTIRHM\8EFPIPMWXWEPPTVSKVEQ
GSRWMHIVIHJSVIZEPYEXMSR
8EFPIPMWXWXLIQIEWYVIWGYVVIRXP]SJJIVIHERH
QIEWYVIWEHSTXIHJSVXLMWTPER(IWGVMTXMSRWSJXLI
½ZIRI[TVSKVEQWJSPPS[W
&MPPMRK6ITSVX)HYGEXMSREP8SSP % FMPPMRK WSJX[EVI
XLEX IHYGEXIW GYWXSQIVW SJ EPP GPEWWIW SR EGXYEP ZW
RIIHIH[EXIVYWIERHGSQTEVIWXLIMVYWIXSSXLIVW
MRXLIMVEVIE[LMGLTVSQSXIWRSVQEXMZIGLERKIWMR
[EXIVYWI6IEPXMQIHEXEMWEZEMPEFPISRPMRI
'--7YVZI]W
%JVIIEYHMXXSGSQQIVGMEPEGGSYRXW
[MXL LMKL [EXIV YWI XLEX [MPP IZEPYEXI W]WXIQ
TIVJSVQERGIERHWYKKIWXSTXMSRWXSVIHYGIYWI
-RWXEPP ,MKL )J½GMIRG] *M\XYVIW MR +SZIVRQIRX &YMPHMRKW
4VSZMHIW VIFEXIW SV KVERXW XS MRWXEPP LMKL IJ½GMIRG]
JEYGIXWXSMPIXWYVMREPWERHWLS[IVLIEHWMRPSGEPERH
WXEXIKSZIVRQIRXJEGMPMXMIW
7GLSSP&YMPHMRK6IXVS½X %KVERXTVSKVEQJSVWGLSSPW

XS VITPEGI ½\XYVIW ERH YTKVEHI MVVMKEXMSR W]WXIQW
QSHIPIHEJXIVXLI)EWXIVR1YRMGMTEP;EXIV(MWXVMGX
4YFPMG7GLSSP6IXVS½X4VSKVEQ
;EXIV&YHKIXMRK1SRMXSVMRK%[IFWMXIXLEXTVSZMHIW
PEVKI PERHWGETI [EXIV YWIVW JIIHFEGO SR MVVMKEXMSR
[EXIVYWI FYHKIXZWEGXYEP QSHIPIHEJXIV1YRMGMTEP
;EXIV (MWXVMGX SJ 3VERKI 'SYRX]´W ;EXIV 7QEVX
0ERHWGETI4VSKVEQ
2I[ TVSKVEQW ERH XIGLRSPSKMGEP EHZERGIW [MPP FI
MRGSVTSVEXIHMRXSJYXYVITPERYTHEXIW

'SRWIVZEXMSR7EZMRKW
*MKYVIWLS[WXLITVSNIGXIH+4'(VIHYGXMSRW
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Attachment B – List of Washington County Water Conservancy District Conservation
Program Initiatives
Promotion of universal metering
Secondary water metering
Smart controller irrigation technology
Time of day watering ordinances
Requirement of a water conservation plan for municipal customers
Water efficient landscape workshops
Public information programs/school education
Residential and commercial system water audits, leak detection, and repair
Free outdoor irrigation efficiency audits for residences and businesses
Incentive water conservation pricing
Landscape ordinance requirements
Incentives to reduce irrigated landscape area in new development (water conservation
easements)
Full-time water conservation manager
Water conservation demonstration gardens with two full-time horticultural educators
Water Smart irrigation rebate program
Water Smart commercial upgrades equipment rebate
Training and certification of landscape training professionals
Financial incentives for irrigation upgrades
Large landscape conservation programs and incentives
EPA WaterSense appliance rebates
Statewide water-wise plant list and tagging program
Public athletic fields conversion to artificial turf grant program
WaterSense toilet/urinal rebates
Multi-family high-efficiency washer rebate program
Funding for local and statewide media campaigns
Horticultural classes, trainings, and awards
Maximize use of secondary water systems including using wastewater reuse
Studying and establishing best management practices for use of high salinity water for
landscape
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Attachment C – Listing of Factors that Influence Usage Numbers
GPCD Methodology/Calculation
- Demand-side gpcd vs Water resource gpcd (like SNWA and Albuquerque that include return-flow
credits/non-consumptive indoor water use)
- Volume:
- Water produced/diverted/treated (includes system loss) – Gross
- Water deliveries/billed (not including system loss) – Net
- Population:
- Latest state/county demographer or census estimate
- Calculated by using “the housing unit method”: housing units * persons per occupied household *
occupancy rate (like Tucson, AZ)
- Calculated by using the New Mexico Office of the State Engineer (NMOSE) method: Annual
Water Production in Gallons / Annual (SFpop [#SFR x Vac x PPH] + MFpop [#MFU x Vac x
PPH]) + Institutionalized Populations (IP)} / 365 days
Climate Differences:
- Elevation
- Average annual precipitation
- Precipitation during irrigation season
- Average high temperature
- Evapotranspiration rate
Demographics:
- Population
- Population/housing density
- Persons per household
- Vacancy rate
- Second home numbers
- Average residential lot size and landscaped area
- Percent of residences with swimming pools
Water System and Water Accounting:
- Non-potable water
- System loss
- Return-flow credits
- Reuse water
- Indoor/outdoor use
- Residential water use or overall use
- Gallons per person or per household
Economy:
- Amount of commercial, industrial, and institutional usage
- Type of manufacturing
- Number of golf courses
- Number of tourists/visitors
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Why the Big Drop in California’s Colorado River Water
Use?
LORI POTTINGER

MARCH 2, 2020

In 2019, California’s use of the Colorado River—a major water source for Southern California’s cities and farms—
dropped to the lowest level in decades. We asked John Fleck—director of the University of New Mexico’s Water
Resources Program and a member of the PPIC Water Policy Centerresearch network—about the ongoing changes in
California’s use of this water, and what it means going forward. He is the author, with Eric Kuhn, of the new book
Science Be Dammed: How Ignoring Inconvenient Science Drained the Colorado River Basin.
PPIC: What are the main reasons Californians are using less Colorado River
water?
JOHN FLECK: The biggest reason for the recent drop is that Metropolitan
Water District (MWD)—the state’s biggest urban user of the river—didn’t need
to take as much water in 2019. But this decline also reflects a longer term
trend. Prior to the early 2000s, MWD generally took the maximum it could
from the Colorado River, usually more than a million acre-feet per year. In
recent decades, it has substantially reduced its dependence on the
Colorado, only taking a full supply in years of State Water Project shortage.
Water conservation has been an enormous success in Southern California.
There was a lot of progress in conservation during the latest drought, and
even after it ended. We’re seeing a lot more effective use of water in the
basin, with a growing emphasis on groundwater recharge, stormwater
capture, and reuse efforts. The excellent snowpack in the Sierra in 2019 meant the agency got a good water
allocation from the State Water Project, meaning it needed less from the Colorado.
https://www.ppic.org/blog/why-the-big-drop-in-californias-colorado-river-water-use/
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The other part of this story is the conservation success in the Imperial Irrigation District (IID)—the largest user of
Colorado River water in the entire basin. On-farm water conservation was part of transfer agreements with Southern
California’s urban water suppliers. IID is now using 600 thousand fewer acre-feet per year than before those transfers
took place. The agricultural community took cuts and was compensated for them. Farmers have adapted well:
revenue has held up even as they’re irrigating less land. What we’ve seen is an increase in acreage in high-dollar
crops like winter lettuce and vegetables, and a reduction in alfalfa and forage crops, which bring in less revenue per
unit of water and area of land.

PPIC: Do you expect similar drops in coming years in California or the six other basin states?
JF: We’re going to have ups and downs—especially because MWD use of Colorado River water tends to go up when
its supplies from the Sierra are low. But California has really demonstrated that it needs less Colorado River water. It’s
taken awhile, but it’s been a really successful adaptation. Scarcity is the norm now in the basin, so the fact that
California can succeed in using less imported water is incredibly important. It shows how we can find opportunities for
more flexible problem-solving going forward.
We’re seeing similar things going on across the basin. California isn’t giving up water so others can use more. Nevada
is using substantially less than they used to—their use peaked in the early 2000s and has dropped since then.
Arizona’s use is down, too. And we’re seeing really flat to declining use in all the other basin states. So the notion that
economic and population growth means an increase in water use just isn’t the case in the basin.
PPIC: What does this change mean for efforts to bring the basin into balance?
JF: Because we made mistakes over a century ago in allocating more water than the river can provide, these
successes are important, but not enough. We’ll need to see more reductions, especially in the lower basin states.
The next steps require renegotiating the rules that govern the basin’s water allocation to solve the basin’s problems.
The Bureau of Reclamation is spending 2020 reviewing how the current rules are working, with the expectation that
negotiations on new rules will begin soon after that review is complete. There will be a lot of give and take in how
that will play out, and we have to let that happen. Once farmers and communities have a clear idea on how much
water they will get, they’re pretty good at figuring out what steps are needed to work within those limits. Various
options that might come into play include compensating farmers to use less water, additional conservation, and more
expensive options like increasing the use of recycled water and building desalination plants. The negotiations will be
hard, but the successes we’ve seen in California and elsewhere around the Colorado River Basin suggest that we
have the tools needed to respond to the challenges to come.

https://www.ppic.org/blog/why-the-big-drop-in-californias-colorado-river-water-use/
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From:
Sent:
To:

Subject:
Attachments:

LISA RUTHERFORD <lisar@bajabb.com>
Friday, September 4, 2020 11:28 AM
LPP, BOR-sha-PRO; Baxter, Rick J; Ferris, Dawna E;
PAComments, BOR-sha-UC; Duke, Marlon B; Goff, Laura
(Callie) C; Tibbetts, Gloria A; Bunting, Whitney; Hughes,
Amber L; Favour, Nancy L; Christian, Lorraine M; Boshell,
Brandon E
[EXTERNAL] Fwd: RUTHERFORD/VAN DAM LPP DEIS public
comments PDF ATTACHMENTS Batch 7
Wholesale_Retail_7 economists.pdf; Water Reuse
Technology.pdf; Warner Valley Land for Sale.pdf; UUS_p0637
E.C. LaRue.pdf; Utah Wastewater Reuse Act.pdf; Utah Annual
County Profiles.pdf; Tree shade and grass effects.pdf; The
Benefits of Trees at arborday.org.pdf; Reservoirs WCWCD.pdf; Quaggas Muscle Their Way Into Water
System.pdf; Publications & Rpt Water Demand Mgmt.pdf;
Final-Groundwater-Resources-Study-Report_.pdf; Legislative
Water Development Commission.pdf; Lake Powell Pipeline
legal tangle.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please include the attached pdf documents with RUTHERFORD/VAN DAM LPP DEIS
comments. Our ISP limits the size of our attachments so must send in batches.
Thank you.
Lisa Rutherford and Paul Van Dam
Ivins, Utah

From: "LISA RUTHERFORD" <lisar@bajabb.com>
To: lpp@usbr.gov, "Rick Baxter" <rbaxter@usbr.gov>
Cc: d8ferris@blm.gov, UtahComments@usbr.gov, mduke@usbr.gov, lgoff@blm.gov,
gtibbetts@blm.gov, wbunting@blm.gov, ahughes@blm.gov, nfavour@blm.gov,
lmchrist@blm.gov, bboshell@blm.gov
Sent: Friday, September 4, 2020 7:54:00 AM
Subject: RUTHERFORD/VAN DAM Lake Powell Pipeline DEIS public comments

Mr. Rick Baxter, Project Manager, Bureau of Reclamation and other agency officials,
Attached are our comments regarding the proposed Lake Powell Pipeline and the Draft
Environmental Impact Statement that describes the potential environmental impacts of the No
Action Alternative and
two action alternatives for the LPP, proposed by the Utah Board of Water Resources (UBWR).
We have included BLM officials in this mailing since BLM has such a key role in this project.
Resources referenced in our comment document footnotes will be sent to you in pdf format, as
required by agencies, following this submittal. We do not mean to overwhelm you with the many
pdfs we will be sending, but since the information is part of our comments and pdfs are what the
agencies require, we must comply.
Thank you for considering our concerns as you complete your review and make decisions
regarding this project that poses many challenges for our state, county, and citizens. And, thank
you for all the work you are doing on issues of importance to this nation. No matter what the
political climate, we believe you will strive to make the best decisions based on the best
available science for the good of our land and other resources.
Sincerely,
Lisa Rutherford and Paul Van Dam
Ivins, Utah

Honorable Governor Herbert
Utah State Capitol Complex
350 North State Street, Suite 200
PO Box 142220
Salt Lake City, Utah 84114
Honorable President Niederhauser
Utah State Senate
320 State Capitol
PO Box 145115
Salt Lake City, Utah 84114
Honorable Speaker Hughes
Utah House of Representatives
350 North State Street, Suite 350
PO Box 145030
Salt Lake City, Utah 84114
January 10, 2017
Dear Governor Hebert, President Niederhauser, and Speaker Hughes:
We have carefully investigated the claims raised in the letter and accompanying report
which the Washington County Water Conservancy District (“the District”) sent to you
on Sept. 28, 2016 concerning the economic burden of the Lake Powell Pipeline (“LPP”),
and found them completely without merit. Nothing in the District’s letter changes our
opinion that the District’s ﬁnancial model only has the District repaying 28% of Utah
taxpayers’ costs, nor our opinion that the District would have to dramatically increase
water rates and/or impact fees in Washington County in order for state taxpayers to
be repaid the LPP costs. We have attached a full analysis but our conclusions can be
summarized quite brieﬂy.
The District’s strangest claim is that we underestimated “actual” water rates by
430% because we said the current water price per 1000 gallons is $0.45 whereas the
St. George average retail price is $2.40. The Washington County Water Conservancy
District is, as it surely knows, a water wholesaler, which receives $0.45 per 1000 gallons
as we stated. The City of St. George is a water retailer which has nothing to do with the
Lake Powell Pipeline, so the ﬁnancial details of its water sales are completely irrelevant
to the LPP. Why the District thinks the ﬁnancial status of a completely independent
governmental body is pertinent to the District’s ability to repay the LPP is a mystery.
The District also complains that we assume the LPP will cost what the Utah Board of
Water Resources said in 2012 the LPP will cost—a complaint hardly worth addressing,
except to note that the LPP will almost surely cost more than its 2012 estimate. The
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District complains that we called their ﬁnancial analysis a “model,” as if the word
we called it mattered; and anyway, the consultant who built it for them called it a
“model” as well. Finally, the District feels the fall in water demand which we project
is unrealistically large. We did not conduct our analysis based on ‘feelings’ but on the
results of many of studies of water demand, which predict that if water prices really
were to go up by 576% then the demand for water really would fall by the amount we
speciﬁed. The District writes that that estimate “is misplaced given water is an essential
human commodity,” but it is a water consumption level higher than the one that currently
exists in San Francisco, California, a city which supports a vibrant economy.
The detailed analysis follows.
Sincerely,
Gabriel Lozada
Associate Professor
Department of Economics
University of Utah

Cihan Bilginsoy
Professor
Department of Economics
University of Utah

Gail Blattenberger
Associate Professor Emeritus
Department of Economics
University of Utah

Lance Girton
Professor Emeritus
Department of Economics
University of Utah

Kenneth Jameson
Professor Emeritus
Department of Economics
University of Utah

Günseli Berik
Professor
Department of Economics
University of Utah

Haimanti Bhattacharya
Associate Professor
Department of Economics
University of Utah

Anne Yeagle
Assistant Professor, Lecturer
Department of Economics
University of Utah

Norm Waitzman
Professor
Department of Economics
University of Utah

Subhasish Dugar
Associate Professor
Department of Economics
University of Utah
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Delworth Gardner
Professor Emeritus
Department of Economics
Brigham Young University
Korkut Erturk
Professor
Department of Economics
University of Utah
David Kiefer
Professor
Department of Economics
University of Utah
Eric Sjöberg
Assistant Professor
Department of Economics
University of Utah
Eunice Han
Assistant Professor
Department of Economics
University of Utah
Steven C. Bannister
Assistant Professor, Lecturer
Department of Economics
University of Utah
Richard Fowles
Associate Professor
Department of Economics
University of Utah
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Detailed Response to the WCWCD’s letter of 9/28/2016
Each item below starts with a quotation from the District’s letter. Our response follows.
1. “The district will repay the costs of the Lake Powell Pipeline, including the “reimbursable preconstruction costs, construction costs, and interest on those costs
within the time period speciﬁed” in accordance to the terms of the Lake Powell
Pipeline Development Act (Utah Code 73-28-403) and will pay operations and
maintenance costs, as outlined in Utah Code 73-28-404.”
The District paid hundreds of thousands of dollars for a ﬁnancial model that
included neither repayment of interest on the State’s bonds nor operations and
maintenance expenses. Anyone who doubts this is welcome to see for themselves
by obtaining the District’s model from the Internet, where we have posted it (in its
original, uncorrected form) at http://content.csbs.utah.edu/˜lozada/Rese
arch/WCWCD%20Model%2011%20November%202013%20Meeting%20%28Working%2
0Draft%29.xlsx.
2. “The professors, in coordination with the Utah Rivers Council, are misrepresenting an interactive worksheet prepared for a 2013 focus group exercise as a
‘district model’ or ‘repayment plan.’ ”
The District claims the repayment model they created through a paid consultant
was not a repayment ‘model’ but instead simply an ‘exercise’ to educate the local
community. The analysis is not dependent on what word is used. We used the
word “model” to describe the District’s spreadsheet. The District’s consultant
used exactly the same word in the public presentation at the District headquarters
held on Nov. 21, 2013. This meeting of the District’s “Community Integrated
Resource Planning Advisory Committee” (“CIRPAC”) was recorded and can be
seen on YouTube. The District’s consultant used the word “model” to describe
his work at minutes 2:40 and 11:40 of Part 7 of the video (https://www.you
tube.com/watch?v=TwVXUXsrSZI) and minutes 00:59 and 2:45 of Part 8 of the
video (https://youtu.be/oQUVq70Fs7g). We suggest you watch these videos
for yourself to determine whether the District presented to the community their
document as a repayment model.
Furthermore, when the District’s consultant told the public and the news media that the pipeline would cost water users “about $52 per year,” the District’s
spreadsheet was used in exactly the same manner as we have used ours: both are
ﬁnancial models to approximate the pipeline’s repayment burden given various
assumptions on costs, interest rates, and other data.
3. “The claim that the district will only pay for ‘28 percent’ of the project cost is the
result of misuse of the worksheet.”
The claim that the district will only pay for “28 percent” of the project cost is the
result of the worksheet’s omission of interest payments.
4. The project cost used in the worksheet ($969 million) was the anticipated cost
to the district based on the then-current estimate of the Utah Division of Water
1

Resources, excluding the portion of costs for Kane County Water Conservancy
District.
The repayment problems would not be eliminated with the District’s number. Furthermore, our estimates came from the Utah Board of Water Resources’ February 2, 2012 Modiﬁed Draft Study Report 10: Socioeconomics and Water Resource
Economics, page 5-3 and 5-6 (excluding the portion of costs for Kane County Water Conservancy District, and adjusted for timing as described in tab “DSWRESR”
of our speadsheet). This document obviously existed when the District’s worksheet was made in 2013.
5. The professors’ analysis claims Washington County residents currently pay $0.45
per 1,000 gallons of water and that paying for the pipeline would necessitate
‘raising water rates by more than 570 percent.’ In fact, the average residential
water user in St. George (the county’s largest population center) currently pays an
average of approximately $2.52 per 1,000 gallons of water. Adjusting for a conservative average water cost for all consumers (residential and non-residential)
of $2.40 per 1,000 gallons, the professors underestimated actual water rates by
approximately 430 percent (see appendix item C).”
We underestimated nothing. We used the wholesale price. The District wants
to use the retail price. But the District is a wholesaler. It does not get the retail
price. The retail price belongs to the retailer, not to the District. So the retail price
has nothing to do with the District’s ability to repay anything. The District is
comparing apples to oranges.
Either the District actually thinks it can spend money received from water sales
by the City of St. George, or it does not. If it does not, then the District is making
mistakes analyzed in this letter’s Appendix. If it does, that constitutes a disturbing
claim that raises major questions about the ability of the District and its consultants to understand that the basic concepts of debt, borrowing and repayment
imply that the District cannot spend money that is not theirs, and that the retail
price of the water collected by the City of St. George is not available to the District, which is a totally separate agency regardless of the fact that it also happens to
be a water supplier. The Comprehensive Annual Financial Report for the City of
St. George for the ﬁscal year 2014 indicates that St. George collected $18 million
in revenues through its water sales, but that the costs of its water deliveries were
$14 million. If the District is implying that these net revenues are available to the
District for its own debt payments, the appropriate response shock and dismay.
6. Based on the claim that water rates would increase 570 percent, the professors
applied a ‘law of demand’ calculation that assumes water demand will decrease 5
percent for every 10 percent increase in the price (see appendix item C). This formula leads to the insupportable claim that water demand in Washington County
would be 8 percent lower than it was in 2010 despite a population increase of
more than 250 percent (Governor’s Ofﬁce of Management & Budget, 2012 Baseline Projections). Per capita water use will continue to decrease in the future with
2

improved conservation, new technology and a larger/denser population; however, we must be realistic about water use in our planning efforts. The professors
project a future water use that has not been achieved to date in any community in
the nation.”
The assumption that water will decline by 5% for every 10% increase in the water price is based studies of actual water use, including water use in Utah. An
exhaustive list of these studies was provided in Appendix H (pages 30–44) of our
original report of Fall 2015 (http://content.csbs.utah.edu/˜lozada/Resear
ch/2015 LPP Economic Analysis.pdf). The 2014 Audit of Division of Water
Resources called attention to the need to relate water and price.
Water use in our analysis is forecast to go down to 53 gallons per capita per day
(“GPCD”) by 2060 in the “low-cost” scenario (little pumped storage) with half the
costs obtained from water rates. In September 2014, GPCD was less than 50 in the
California cities of Santa Cruz and San Francisco, and “Australian households use
an average of 54 GPCD for both indoor and outdoor uses. . . [having] decreased
their water use dramatically in response to a decade of drought1 .” The forecast
is not unreasonable, especially in the context of the 576% increase in water rates
needed to pay for the pipeline.
7. “District rates will increase as the costs to deliver, treat and store water increase.
The use of the asserted demand price inﬂation formula is misplaced given water
is an essential human commodity.”
We agree that water is an essential human commodity: however, the many uses
to which water is put by humans are not all essential. Washington County’s water
use in gallons per capita per day is one of the highest in the nation.
The District’s ﬁnal paragraph assures the reader that the District is committed to
determining whether or not it can repay the pipeline after it spends many million dollars
designing the pipeline. It seems that a prudent agent would instead determine what the
District could afford before spending large sums of money on a design which might be
unaffordable. If the District ever decides to engage in prudent planning, it is welcome
to use our model, which we have provided to anyone free of charge, as its starting point.

1
http://pacinst.org/new-data-show-residential-per-capita-water-use-acrosscalifornia/.
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Appendix: Wholesale and Retail Demand Curves with Markup Pricing
by Gabriel A. Lozada

We did not consider retail water rates because they are irrelevant: retail water providers
will not be repaying the pipeline. Nevertheless, retail water rates are the most substantive
part of the District’s response and the sole concern of its accompanying document “The
Relationship Between Water Cost and Water Prices: A Review and Analysis of Errors
Identiﬁed in Utah Professors’ Analysis of the Lake Powell Pipeline Project,” so an
in-depth response is warranted.
Refer to p. 31 of the District’s accompanying document. The gray line is the wholesale demand for water, which we used in our calculations. The District points out that
the retail demand for water is the blue line, which lies above the gray line. For example,
as they point out, if the wholesale price of water is $0.45 per thousand gallons, then the
retail price is much more, $2.40 per thousand gallons according to them. In the diagram,
we only considered the $7.2 million raised at the wholesale level, not the $38.8 million
raised at the retail level. But this was no oversight, or “underestimate,” on our part. The
District has to pay back the pipeline, and it only gets (in this example) $7.2 million.
The rest of the $38.8 million does not belong to the District: it belongs to someone
else (the water retailer). So the rest of the $38.8 million is irrelevant to repaying the
pipeline. Taking it into account would be a signiﬁcant overestimate of the amount of
money available to the District for repayment.
The difference between $2.40 and $0.45 reﬂects a “markup” of 2.40/0.45 − 1 =
433% between the wholesale price and the retail price. In other words, to get the retail
price from the wholesale price, one would multiply $0.45 by 1 + 433%, which is $0.45 ×
(1 + 4.33) = $0.45 × 5.33 = $2.40. Conversely, to get the wholesale price from the retail
price, one would divide the retail price, $2.40, by 5.33, getting 2.40/5.33 = 0.45.
Now consider p. 33 of their document. On that page, the District calculates how to
raise an additional $50.2 M − $38.8 M = $11.4 M (or $11.5 M with rounding). They
claim $50.2 M can be raised along the blue line: at a price of $4.02 per thousand
gallons, 12.4 B gallons of water are sold and $50.2 M is received by the retailer. True:
but how much of that would be received by the District, which is the entity that needs the
$50.2 M? Only $9.4 M (which is $0.75 × 12.48). The reason is that if the markup stays
at 433%, then the $4.02 retail price corresponds to a $4.02/5.33 = $0.75 wholesale
price. That is the price per gallon which the District would get—and it is on the gray
line (as one can see by inspecting the height of the gray line along the left-hand vertical
dashed red line: it is $0.75). So we are back to where we began: the gray line is relevant.
The blue line is a red herring.
The District then implies that even if our wholesale model is correct, the associated
retail-level price changes would be more gentle. That is not right either. The District
writes (in its letter, not in the accompanying report) that water rates per thousand gallons
at the wholesale level are $0.45 and at the retail level are $2.52, a markup of approximately 430%. If wholesale water rates have to increase by 576%, as in one of the
situations mentioned in our 2015 letter to you, then with a ﬁxed markup the retail water
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rates would have to increase by exactly the same 576%. This is simply because if
old retail price = (1 + 430%) × old wholesale price ,
new wholesale price = 576% × old wholesale price ,

and if

then:

new retail price = (1 + 430%) × new wholesale price
= (1 + 430%) × 576% × old wholesale price
= 576% × old retail price .
Furthermore, with the above ﬁgures, prices would rise to $0.45 × (1 + 576%) = $3.04 at
the wholesale level and to $2.52×(1+576%) = $17.04 at the retail level, so that in terms
of “dollars per gallon” rather than percentages, the required retail price changes are not
less than the required wholesale price changes but more than the required wholesale
price changes. We conclude that the net result of the District’s letter of September 28 is
to strengthen the case we made to you in our previous letters.
In summary, if the wholesale price of water goes up by “x” percent, if the markup
stays the same then the retail price of water will also go up by “x” percent. So the water
price percentage increases we reported are apply equally to the retail and the wholesale
level.
The distinction between wholesale and retail data does raise a potential technical
issue which the District did not point out. The section below ends this Appendix by analyzing that technical issue and proving that our original analysis was correct, assuming
a ﬁxed markup.
If the markup is not ﬁxed, a more complicated analysis would have to be performed.
We have not performed this analysis, and neither has the District. The District says
nothing about the markup being ﬁxed or not, but if it thinks the markup is not ﬁxed, it
should extend our model to cover that case.
Wholesale and Retail Demand Curve Shapes with Markup Pricing
We assumed before, on the basis of strong empirical evidence which we speciﬁed in detail in
our report of 2015, that
Q ∝ P−1/2
where Q is the quantity of water sold and P is its price (the symbol ∝ means “is proportional
to”). The following question could be raised: if this relationship holds at the retail level, what is
the relationship between wholesale quantity and price?
Proposition. If Q ∝ P−1/2 at the retail level, and retail price is a constant markup over
wholesale price, then Q ∝ P−1/2 at the wholesale level as well.
Proof. Clearly Qretail = Qwholesale = Q. With markup pricing,
Pretail = (1+m) Pwholesale

(1)

where m represents the markup.
−1/2
One can rewrite the assumption that Qretail ∝ Pretail
using c as the constant of proportionality:
−1/2
Qretail = c Pretail
.
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Then
−1/2
Qwholesale = Qretail = c Pretail
= c [(1+m) Pwholesale ]−1/2
−1/2
= c (1+m)−1/2 · Pwholesale
−1/2
= ĉ Pwholesale

for ĉ = c (1+m)−1/2 .
It follows that even though our data is from the wholesale level, it is still true that Q ∝ P−1/2 .
The constant of proportionality between the left-hand side and the right-hand side is different
in the retail versus the wholesale markets, but since we have data both on Qwholesale and on
Pwholesale , we can (and did) solve for the correct constant of proportionality, called ĉ above.
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DESCRIPTION
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E.C. LaRue photograph collection., 1922
Overview of the Collection
Creator La Rue, Eugene Clyde
Title E.C. LaRue photograph collection.
Dates 1922 (inclusive)
1922 1922
Quantity 1 box, (.25 (linear feet))
Collection Number USU_P0637
Summary
Repository Utah State University, Merrill-Cazier Library, Special Collections and
Archives Division
Special Collections & Archives
Merrill-Cazier Library
Utah State University
Logan, UT
84322-3000
Telephone: 435-797-8248
Fax: 435-797-2880
scweb@usu.edu
Access Restrictions No restrictions on use, except: not available through interlibrary loan.
Languages English
Sponsor Library Services and Technology Act (LSTA) grant, 2007-2008

Biographical Note
Eugene Clyde LaRue (1879 - 1947) was born in Riverside, California. He recieved an engineering
degree from the University of California in 1904 and worked as an engineer for the United States
Geological Survey until 1927. He conducted field investigations for potential dam sites, irrigation
systems, and power generation. He was very interested in Colorado River water development and in
1922 he became the chairman of the Arizona Engineering Commission. He was a consulting engineer
with B.F. Jakobsen from 1927 to 1933. From 1933 to 1947 he worked for the Army Corp of Engineers
with the Los Angeles Flood Control District. He married Mabel Ruth Elton in Salt Lake City in 1911. The
couple had three daughters, Merle, Roberta, and Annette.

Historical Note
The Birdseye expedition of 1923 surveyed the 251 mile streach of the Colorado River which ran
between Lees Ferry to Diamond Creek. The two major goals of the expedition was to locate potential
dam sites and create a series of maps and profiles of the area. Eventually the expedition published
14 maps from the expedition that were used in the creation of Hoover and Parker Dams as well as the
Colorado River Aqueduct and the Central Arizona Project. LaRue was the expedition hydrologist and
photographer. In addition to the stereoviews found in this collection, he also took panoramic images

E.C. LaRue photograph collection., 1922
http://archiveswest.orbiscascade.org/ark:/80444/xv32711
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and motion picture film. In addition to LaRue and Birdseye, the expedition also included Roland W.
Curchard, Dr. Raymond C. Moore, Emery Kolb, Leigh Lint, H.E. Blake, and Lewis freeman.

Content Description
Use of the Collection
Restrictions on Use
It is the responsibility of the researcher to obtain any necessary copyright clearances.
Permission to publish material from the E.C. LaRue photograph collection must be obtained from the
Special Collections Photograph Curator and/or the Special Collections Department Head.

Preferred Citation
Initial Citation: USU_P0637; E.C. LaRue photograph collection; Photograph Collections Special
Collections and Archives. Utah State University Merrill-Cazier Library. Logan, Utah.
Following Citations:USU_P0637, USUSCA.

Administrative Information
Processing Note
Processed in November of 2016.

Acquisition Information
Purchased from Back of Beyond Books in August 2016.

Detailed Description of the Collection
Stereoviews of the 1923 Birdseye Expedition on the Colorado River., 1922
Box1, Folder1
Container(s)
Box

Folder

1

1

Box

Folder

Description

E.C. LaRue photograph collection., 1922
http://archiveswest.orbiscascade.org/ark:/80444/xv32711

Dates

2

Container(s)

Description

Dates

1

1

1-01: Bed-rock damsite on Colorado River, seven miles
below Halls Crossing and one mile below Lake Canyon

1922 September
8

1

1

1-02: First camp, Coloardo River opposite mouth of
Escalante River

1922 September
9

1

1

1-03: In the "Hole in the Wall" looking toward the Colorado

1922 September
9

1

1

1-04: "Hole in the Wall" on west side of Colorado River six
miles above the San Juan

1922 September
9

1

1

1-05: "Hole in the Wall" on west side of Colorado River six
miles above San Juan River

1922 September
9

1

1

1-06: "Hole in the Wall" looking down from the top of the
plateau to the Colorado River 1000 feet below

1922 September
9

1

1

1-07: San Juan River 1/2 mile above its mouth. One
cannot climb to the top of the plateau on the south side of
San Juan River, Major Powell tried it in 1870

1922 September
10

1

1

1-08: The end of the "trail" up the south side of San Juan
River. From this point a rock could be tossed into the river
hundreds of feet below

1922 September
10

1

1

1-09: Looking down the Colorado from point 1/2 mile
below San Juan River

1922 September
10

1

1

1-10: Maidenhair Canyon. A beautiful side canyon which
enters the Colorado from the west at a point two miles
below San Juan River

1922 September
11

1

2

1-11: Maidenhair Canyon enters the Colorado from the
west at a point two miles below San Juan River

1922 September
11

1

2

1-12: Oak Creek damsite on Colorado River, seven miles
below San Juan River. Left abutment wall

1922 September
11

1

2

1-13: Canyon of Aztec Creek. Enroute to Rainbow Natural
Bridge. Granite boulders washed down from Navajo Mt.

1922 September
12

1

2

1-14: Little waterfalls in Canyon of Aztec Creek. Enroute to
Rainbow Natural Bridge

1922 September
12

E.C. LaRue photograph collection., 1922
http://archiveswest.orbiscascade.org/ark:/80444/xv32711
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Container(s)

Description

Dates

1

2

1-15: Looking into Bridge Canyon from Aztec Creek.
Enroute to the Rainbow Natural Bridge.

1922 September
12

1

2

1-16: Bridge Canyon

1922 September
12

1

2

1-17: Rainbow Natural Bridge. Looking up Bridge Canyon.
The bridge is 300 feet high, 40 feet thick at the crown and
has a span of 275 feet

1922 September
12

1

2

1-18: The Rainbow Natural Bridge. First view of the
"Bridge" when approaching from the Colorado River via
Bridge Canyon. Navajo Mt. in the background

1922 September
12

1

2

1-19: Rainbow Natural Bridge Looking down Bridge
Canyon

1922 September
12

1

2

1-20: A "close-up" of the Rainbow Natural Bridge

1922 September
12

1

3

1-21: Lunch at "Church Rock" 47 miles above Lees Ferry,
Ariz.

1922 September
13

1

3

1-22: The Arch at the mouth of Warm Creek

1922 September
14

1

3

1-23: Sentinel Rock damsite No.1 four miles below Warm
Creek. View is down stream

1922 September
15

1

3

1-24: Surveying Sentinel Rock damsite No.1, four miles
below Warm Creek

1922 September
15

1

3

1-25: Sentinel Rock at the mouth of Waweap Creek

1922 September
15

1

3

1-26: Downsteam view of Lees Ferry damsite No. 2

1922 September
16

1

3

1-27: Lunch at the spring, nine miles above Lees Ferry,
Arizona

1922 September
16

1

3

1-28: Full speed ahead, in lower Glen Canyon of the
Colorado. Lees Ferry damsite around the turn

E.C. LaRue photograph collection., 1922
http://archiveswest.orbiscascade.org/ark:/80444/xv32711

4

Container(s)

Description

Dates

1

3

1-29: Downstream view of Lees Ferry damsite. The walls
are massive red sandstone, 1100 feet in height above the
river

1922 September
16

1

3

1-30: A view down Glen Canyon at the Lees Ferry damsite

1922 September
16

1

4

1-31: Looking down Marble Canyon from the plateau
above Lees Ferry, Echo Cliffs at left, Vermillion Cliffs at
right, and the Buckskin Mts. in the background

1922 September
17

1

4

1-32: A view down Marble Canyon from the plateau 1500
feet above the Colorado River at Lees Ferry, Arizona

1922 September
17

1

4

1-33: A view over the rim of the plateau 1500 feet above
the river at Lees Ferry, Arizona

1922 September
17

1

4

1-34: Looking into the gorge where the Lees Ferry damsite
is located

1922 September
17

1

4

1-35: Looking into Glen Canyon from the plateau 1500 feet
above the Colorado River

1922 September
17

1

4

1-36: From the plateau above Lees Ferry toward Navajo
Mt.

1922 September
17

1

4

1-37: Navajo Indians at Lees Ferry, Arizona

1922 September
18

1

4

1-38: "Navajo Squaws on the Painted Desert before being
tipped"

1922 September
19

1

4

1-39: Navajo Indians on the Painted Desert. It cost 1/2
dollar to induce one squaw to show her face

1922 September
19

1

4

1-40: Upstream view of the Girand damsite on the
Colorado River at the mouth of Diamond Creek

1922 September
22

1

5

1-41: "Upstream view of the Canyon of the Colorado from
the lower end of the rapid at the mouth of Diamond Creek"

1922 September
22

1

5

1-42: "The figures are on the center line of the proposed
dam on the Colorado River at the mouth of Diamond
Creek"

1922 September
22

E.C. LaRue photograph collection., 1922
http://archiveswest.orbiscascade.org/ark:/80444/xv32711
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Container(s)

Description

Dates

1

5

1-43: "The rapid on the Colorado at the mouth of Daimond
[sic] Creek, 20 miles north of Peach Springs Arizona"

1922 September
22

1

5

1-44: "View of the Colorado River entering Boulder
Canyon"

1922 September
25

1

5

1-45: "The motor boat entering Boulder Canyon of the
Colorado"

1922 September
25

1

5

1-46: "The entrance to Boulder Canyon of the Colorado
River"

1922 September
25

1

5

1-47: "Upstream view of the lower end of Boulder Canyon"

1922 September
25

1

5

1-48: "Kelly damsite 7-1/2 miles below the Boulder Canyon
damsite on the lower Colorado"

1922 September
25

1

5

1-49: "Caldville ruins, nine miles below Boulder Canyon
damsite. The head of navigation on the Colorado before
the construction of the railroads"

1922 September
25

1

5

1-50: "View upstream from the Black Canyon damsite on
the lower Colorado"

1922 September
26

1

5

1-51: "Downstream view from Black Canyon Damsite"

1922 September
26

Names and Subjects
Finding aid/Register created by Daniel Davis
2016

E.C. LaRue photograph collection., 1922
http://archiveswest.orbiscascade.org/ark:/80444/xv32711
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Chapter 3c
Wastewater Reuse Act
Part 1
General Provisions
73-3c-101 Title.
This chapter is known as the "Wastewater Reuse Act."
Enacted by Chapter 179, 2006 General Session
73-3c-102 Definitions.
As used in this chapter:
(1) "Domestic wastewater" or "sewage" means:
(a) a combination of the liquid or water-carried wastes from:
(i) structures with installed plumbing facilities; and
(ii) industrial establishments; and
(b) any groundwater, surface water, and storm water that is present with the waste.
(2) "POTW" means a publicly owned treatment works as defined by Section 19-5-102.
(3) "Public agency" means a public agency as defined by Section 11-13-103 that:
(a) owns or operates a POTW;
(b) collects and transports domestic wastewater;
(c) holds legal title to a water right;
(d) is delegated the right to the beneficial use or reuse of water by the legal title holder of the
water right;
(e) is a water supplier; or
(f) sells wholesale or retail water.
(4) "Return flow requirement" means return flow required under a water right.
(5)
(a) "Reuse authorization contract" means a contract or contracts among:
(i) a public agency proposing a water reuse project;
(ii) the owner or operator of a POTW that treats domestic wastewater proposed for use in a
reuse project;
(iii) the owner of a domestic wastewater collection or transportation system if the reuse project
will divert domestic wastewater directly from that entity's collection or transportation system;
(iv) the legal title holder of the water right designated for use in the reuse project, unless the
legal title holder of the water right has delegated to another the right to the beneficial use or
reuse of the water;
(v) each water supplier not holding legal title to the water right designated for use in the reuse
project that sells or delivers water under the water right designated for use in the reuse
project;
(vi) each entity that will engage in the wholesale or retail sale of water from the water reuse
project; and
(vii) the retail water supplier retailing water that will be replaced by reuse water supplied under
the proposed reuse project.
(b) A reuse authorization contract shall:
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(i) provide that a water supplier that is a party to the agreement consents to the use of reuse
water under each water right, in which the water supplier has an interest, that is identified for
use in the water reuse project; and
(ii) provide that any proposed water reuse project based on the contract shall be consistent with
the underlying water right.
(6) "Reuse water" means domestic wastewater treated to a standard acceptable under rules made
by the Water Quality Board under Section 19-5-104.
(7) "Water reuse project" or "project" means a project for the reuse of domestic wastewater that
requires approval by the Water Quality Board in accordance with Section 19-5-104 and the
state engineer under Section 73-3c-302.
(8) "Water right" means:
(a) a right to use water evidenced by any means identified in Section 73-1-10; or
(b) a right to use water under an approved application:
(i) to appropriate;
(ii) for a change of use; or
(iii) for the exchange of water.
(9) "Water supplier" means an entity engaged in the delivery of water for municipal purposes.
Enacted by Chapter 179, 2006 General Session

Part 2
Permissible Reuse
73-3c-201 Reuse by a public agency owning underlying water right.
(1) A public agency owning or operating a POTW that treats domestic wastewater consisting of
water supplied under a water right the public agency owns may use, or contract for the use of,
reuse water if:
(a) the water right is administered by the state engineer as a municipal water right;
(b) the reuse is consistent, under Subsection 73-3c-302(5), with the underlying water right; and
(c) the public agency receives approval in accordance with Sections 73-3c-301 and 73-3c-302.
(2) A change application shall be filed in accordance with Section 73-3-3 if the public agency
proposes a water reuse that is inconsistent with the underlying water right.
Enacted by Chapter 179, 2006 General Session
73-3c-202 Reuse by a public agency under a contract authorizing the use of water.
(1) A public agency may use or contract for the use of reuse water if:
(a) the domestic wastewater consists of water for which the public agency has a reuse
authorization contract;
(b) the water right is administered by the state engineer as a municipal water right;
(c) the reuse is consistent, under Subsection 73-3c-302(5), with the underlying water right; and
(d) the public agency receives approval in accordance with Sections 73-3c-301 and 73-3c-302.
(2) A change application shall be filed in accordance with Section 73-3-3 if the public agency
proposes a water reuse that is inconsistent with the underlying water right.
Enacted by Chapter 179, 2006 General Session
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Part 3
Approval Process
73-3c-301 Application to the Water Quality Board.
(1) A public agency proposing a water reuse project shall apply to the Water Quality Board created
by Section 19-1-106.
(2) The Water Quality Board may make rules, in accordance with Title 63G, Chapter 3, Utah
Administrative Rulemaking Act, governing the consideration and approval of water reuse
applications and administration of water reuse construction and operating permits.
(3) Rules created under Subsection (2) shall require that water reuse meet standards and
requirements for water quality set by the Water Quality Board in accordance with Title 19,
Chapter 5, Water Quality Act.
(4) The Water Quality Board shall issue a written decision for each water reuse application.
Amended by Chapter 382, 2008 General Session
73-3c-302 Application to the state engineer.
(1) A public agency proposing water reuse shall apply to the state engineer.
(2) An application for water reuse under Subsection (1) shall be made upon forms furnished by the
state engineer and shall include:
(a) the name of the applicant;
(b) a description of the underlying water right;
(c) an evaluation of the underlying water right's diversion, depletion, and return flow
requirements;
(d) the estimated quantity of water to be reused;
(e) the location of the POTW;
(f) the place, purpose, and extent of the proposed water reuse;
(g) an evaluation of depletion from the hydrologic system caused by the water reuse; and
(h) any other information consistent with this chapter that is requested by the state engineer.
(3) An application under Subsection (1) shall include a copy of a reuse authorization contract for
water reuse proposed by a public agency for any underlying water right not owned by the public
agency.
(4) In considering an application for water reuse, the state engineer shall comply with:
(a) Section 73-3-6;
(b) Section 73-3-7;
(c) Section 73-3-10; and
(d) Section 73-3-14.
(5) In determining whether a proposed water reuse is consistent with the underlying water right,
the state engineer shall conclude that a proposed water reuse is consistent with the underlying
water right if:
(a) the use of the reuse water does not enlarge the underlying water right; and
(b) any return flow requirement of the underlying water right is satisfied.
(6)
(a) The state engineer shall approve a water reuse application if the state engineer concludes
that the proposed water reuse is consistent with the underlying water right.
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(b) The state engineer may:
(i) deny an application for water reuse if the proposed water reuse is inconsistent with the
underlying water right; or
(ii) approve the application in part or with conditions to assure consistency with the underlying
water right.
(7) A public agency with an approved reuse application shall submit a report, as directed by the
state engineer, concerning the ongoing water reuse operation.
(8) The state engineer may make rules in accordance with Title 63G, Chapter 3, Utah
Administrative Rulemaking Act, to implement the provisions of this chapter.
Amended by Chapter 382, 2008 General Session
73-3c-303 Inflow of unappropriated water -- Application to appropriate.
If domestic wastewater inflow to a POTW consists of any unappropriated infiltration water, a
person may apply to the state engineer to appropriate the unappropriated infiltration water to a
beneficial use in accordance with Section 73-3-8.
Enacted by Chapter 179, 2006 General Session
73-3c-304 Change in point of discharge.
(1) The point of discharge of water from a POTW may be changed if the Water Quality Board
determines that a change is necessary:
(a) for treatment purposes;
(b) to enhance environmental quality;
(c) to protect public health, safety, or welfare; or
(d) to comply with:
(i) rules created by the Water Quality Board in accordance with Section 19-5-104; or
(ii) the POTW's discharge permit.
(2) Before changing the point of discharge from a POTW under Subsection (1), the Water Quality
Board shall consult with the state engineer.
Enacted by Chapter 179, 2006 General Session

Part 4
Effect of Reuse
73-3c-401 Priority of reuse water.
If the use of reuse water is consistent with the underlying water right, the priority of the reuse
water is the same as the priority of the underlying water right.
Enacted by Chapter 179, 2006 General Session
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The effect of tree shade and grass on surface and globe temperatures in an urban area - ScienceDirect
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The eﬀect of tree shade and grass on surface and globe temperatures in an urban
area
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, P. Stringer b, 1

, A.R. Ennos a, 2

Show more
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Abstract
The process of urbanisation alters the thermal balance of an area resulting in an urban heat island eﬀect where cities can
be several degrees centigrade warmer than the surrounding rural landscape. This increased heat can make cities
uncomfortable places and, during heat waves, can pose serious health risks. This study looked at the role that trees and
grass can play in reducing regional and local temperatures in urban areas during the summer within the urban landscape
of Manchester, UK. In June and July 2009 and 2010, we monitored the surface temperatures of small plots composed of
concrete and grass in the presence or absence of tree shading, and measured globe temperatures above each of the
surfaces. The same measures were also recorded at mid-day on larger expanses of asphalt and grass in an urban park. Both
surface and shade greatly aﬀected surface temperatures. Grass reduced maximum surface temperatures by up to 24 °C,
similar to model predictions, while tree shade reduced them by up to 19 °C. In contrast, surface composition had little
eﬀect upon globe temperatures, whereas shading reduced them by up to 5–7 °C. These results show that both grass and
trees can eﬀectively cool surfaces and so can provide regional cooling, helping reduce the urban heat island in hot weather.
In contrast grass has little eﬀect upon local air or globe temperatures, so should have little eﬀect on human comfort,
whereas tree shade can provide eﬀective local cooling.
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The Benefits of Trees at arborday.org

Trees can add value to your home, help cool your home and neighborhood, break the cold winds to lower your
heating costs, and provide food for wildlife.

The following are some statistics on just how important trees are in a community setting.
The net cooling ełect of a young, healthy tree is equivalent to ten room-size air conditioners operating êç hours a day. - U.S.
Department of Agriculture
If you plant a tree today on the west side of your home, in ì years your energy bills should be ë% less. In éì years the savings
will be nearly éê%. - Dr. E. Greg McPherson, Center for Urban Forest Research
A mature tree can often have an appraised value of between $é,ççç and $éç,ççç. - Council of Tree and Landscape Appraisers
Having large trees in yards along streets increases a home’s value from ë percent to éì percent. - Wolf, Kathleen L, PhD,
University of Washington (êççî) City Trees and Property Values. Arborist News. éí, ä:ëä-ëí.
In Portland, Oregon, street trees increase the value of homes by a total of $é.é billion, an average increase of $î,çêç for each
house. - Donovan, G.H.; Butry, D.T. (êçéç). Trees in the City: Valuing Street Trees in Portland, Oregon. Landscape and Urban
Planning ðä:îî-ïë.
Landscaping, especially with trees, can increase property values as much as êç percent. - Management Information
Services/ICMA
One acre of forest absorbs six tons of carbon dioxide and puts out four tons of oxygen. This is enough to meet the annual
needs of éï people. - U.S. Department of Agriculture
There are about íç– to êçç-million spaces along our city streets where trees could be planted. This translates to the potential
to absorb ëë million more tons of COê every year, and saving $ä billion in energy costs. - National Wildlife Federation
Trees properly placed around buildings can reduce air conditioning needs by ëç percent and can save êç–ìç percent in
energy used for heating. - USDA Forest Service
Trees can be a stimulus to economic development, attracting new business and tourism. Commercial retail areas are more
attractive to shoppers, apartments rent more quickly, tenants stay longer, and space in a wooded setting is more valuable to
sell or rent. - The Arbor Day Foundation
Healthy, mature trees add an average of éç percent to a property’s value. - USDA Forest Service
The planting of trees means improved water quality, resulting in less runoł and erosion. This allows more recharging of the
ground water supply. Wooded areas help prevent the transport of sediment and chemicals into streams. - USDA Forest Service
https://www.arborday.org/trees/benefits.cfm

1/2

9/3/2020

The Benefits of Trees at arborday.org

In laboratory research, visual exposure to settings with trees has produced signiŃcant recovery from stress within Ńve
minutes, as indicated by changes in blood pressure and muscle tension. - Dr. Roger S. Ulrich Texas A&M University
Nationally, the íç million street trees have an average value of $ìêì per tree. - Management Information Services
To help locate New York City’s heritage trees, the City Department of Parks and Recreation conducted a program called the
“Great Tree Search.” New Yorkers looked for trees of unusual size and age, those linked with historic landmarks, and trees of
unusual species or location. On Arbor Day, they held a big party to celebrate New York City’s Great Trees.
After a tornado destroyed more than ïçç trees in Cardington, Ohio, citizens organized a tree restoration committee which
solicited donations and memorials. Volunteers who learned of the tree planting through local newspaper articles appeared on
Arbor Day to wrap trunks, water, mulch, and stake äç large trees which were planted along major streets.

https://www.arborday.org/trees/benefits.cfm
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The district currently owns and operates five reservoirs and has plans to construct more in the future. Combined, the existing
reservoirs have the capacity to store in excess of 100,000 acre feet (nearly 33 billion gallons) of surface water.
/

The primary function of the reservoirs is to supply culinary and secondary water for Washington County’s residents, but they
offer countless recreational, environmental, financial and social benefits as well.

Sand Hollow Reservoir
51,360 acre feet storage capacity
Off-stream reservoir
Stores water from the Virgin River
Completed in 2002
Cost $37.3 million

Sand Hollow Reservoir is uniquely located on a natural Navajo sandstone aquifer with an underground storage capacity in excess
of 300,000 acre feet. Approximately 4,500 to 11,000 acre feet seep into this underground storage area annually.
In 2003, the 20,000-acre Sand Hollow State Park opened to the public and is one of the state’s most visited destinations,
generating millions of dollars in state revenues annually. The park allows ample opportunities for a wide variety of aquatic
recreation, including swimming, skiing, boating and fishing as well as scenic terrain for cyclists, off road vehicle riders and
equestrians.
Visit www.Utah.com or call 435.680.0715 for information on the state park and recreational opportunities.

Quail Creek Reservoir
40,325 acre feet storage capacity
Off-stream reservoir
Stores water from the Virgin River
Completed in 1984
Cost $23.5 million

/

Quail Creek Reservoir was the first storage project to provide for culinary water deliveries. One year after its completion, the
reservoir opened to the public as a state park. It is a popular boating, camping and fishing area – generating millions in state
revenues annually.
Visit www.Utah.com or call 435.879.2378 for information on the state park and recreational opportunities.

Gunlock Reservoir
10,884 acre foot capacity
On-stream reservoir
Stores water from the Santa Clara River, a tributary of the Virgin River
Completed in 1970

b
Gunlock reservoir was developed by irrigation companies for agriculture needs and is still used today as a secondary water
source. The site remains one of Utah’s most quaint reservoirs and state parks, offering 549-acres of open space for boating,
fishing and primitive camping opportunities.
Visit www.Utah.com or call 435.680.0715 for information on the state park and recreational opportunities.

Kolob Reservoir
5,586 acre foot capacity
Off-stream reservoir
Stores water collected in the Virgin River watershed
Completed in 1956

The district purchased the reservoir and adjacent land in 1995. A recreational plan was developed in 1996 making the area a
popular seasonal destination for boaters, fishers, campers, hikers, photographers and other outdoor recreational enthusiasts.

/

Ivins Reservoir
778 acre foot capacity
Off-stream reservoir
Stores water from the Santa Clara River, a tributary of the Virgin River
Completed in 1918

Ivins reservoir was built by the early Mormon settlers and is used primarily for irrigation. The reservoir is a scenic spot for boating,
fishing and enjoying wildlife habitat. It stores water as part of the Santa Clara Project Agreement.

Toquer Reservoir (future)
Toquer Reservoir is a planned 115-acre, 3,640-acre-foot reservoir planned as part of the Ash Creek Project. The estimated $34
million project is anticipated to start construction once the necessary permits are obtained, which is expected to be in the early
2020s.

Warner Valley Reservoir (potential future)
Warner Valley Reservoir is a long-term project with no currently foreseeable timeline. The reservoir has been considered by those
tasked with securing water for Washington County’s growing population and economy for more than 50 years. There are several
technical and engineering challenges that must be overcome before the project can move forward. For example, the reservoir
would store Virgin River water that is unsuitable for culinary and landscape irrigation due to contamination from local natural hot
springs. Treatment would require reverse osmosis technology, which is expensive and creates complicated environmental
impacts. Its anticipated technology will offer more cost effective and environmentally friendly solutions to reverse osmosis and
the other issues associated with Warner Valley Reservoir in the future.
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Quaggas Muscle Their Way Into Your City’s Water Delivery
System

By Kathleen Ferris
A mussel about the size of a dime is breeding by the millions in reservoirs fed by the
Colorado River. These invasive creatures, which can grow a little larger than a quarter,
threaten the delivery of water to the Greater Phoenix Metropolitan area. They also can
cost you and your cities a lot more than small change.
Quaggas, like most transplants, love Arizona’s weather. Back East these mussels
reproduceaonce or twice a year. In our sunshine and warm water the mussels reproduce
up to 10 times a year. These are the types of transplants we don’t want to encourage.
Adult quagga mussels spread by hitching rides on boats, other watercraft and anything
that might hold water. Their microscopic larvae can be transported in just droplets of
water.
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Quagga mussels, natives of Eastern Europe, were first discovered in the U.S. in 1989 in the
Great Lakes. In 2007, biologists discovered quagga mussels in Lake Mead, a Colorado River
reservoir created by Hoover Dam. Soon, the mussels made their way throughout the
Arizona's aColorado River reservoirs. The mussels have few natural predators in this
country and no one has yet found a way to stop an infestation once it begins.
Quagga mussels grow in massive colonies. The mussels live for three to five years and
females release up to a million larvae each year. Quagga larvae that survive grow a shell
heavy enough to start sinking after about 21 days. The mussels also grow sticky hair-like
threads and attach themselves to mostly hard surfaces. Those surfaces include pipes,
canals, pumps and grates needed to transport and clean the Valley’s drinking water.
Clearing the quaggas out of equipment takes time and money.
The Central Arizona Project operates one of the state’s water-delivery systems. The system
includes hundreds of miles of aqueducts, pipes and 14 pumping stations that bring
Colorado River water to La Paz, Maricopa, Pinal counties and down to Tucson in Pima
County.
The mussels have made their way into some cities’ water systems, including Cave Creek
and Scottsdale. Most of the mussels have to be removed manually, shell and all. If you just
kill the mussels, their shells fall into equipment and continue to cause problems.
In 2013, Scottsdale found quagga mussels in a pumping station where Central Arizona
Project water flows into its system. Employees scrape off some mussels by hand, but most
are removed with a high-pressure sprayer and then vacuumed into a container. So far,
Scottsdale has been able to minimize damage done to its pumping equipment.
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Salt River Project also delivers water to the Valley. It operates the dams and reservoirs
along the Salt and Verde rivers. So far, these lakes in the eastern part of Arizona are
quagga free. Each month, SRP biologists send out water samples to be analyzed for quagga
larvae. The biologists also use 6-inch by 6-inch plates at different depths in the lakes to
monitor for adult mussels. (By the way, SRP also uses these plates in the Phoenix area
canal system, but it keeps losing them to well-meaning residents trying to keep the canals
clean.) So far, SRP has found a limited number of adult quaggas in the canals.
Researchers are still trying to determine why quaggas are prolific in the Colorado River
area but have yet to reach the Salt and Verde rivers on the eastern side of the state.
In addition to damage caused to water delivery systems, quagga mussels harm the
environment. For example, quagga mussels are very effective filter feeders and can
remove enormous amounts of critical food from the water. This food is needed by other
species, especially juvenile fish, to maintain adequate population sizes.
Arizona Game and Fish Department promotes a Don’t Move A Mussel campaign and
requires boaters and anglers to clean, drain, and dry their boats and fishing gear. The
agency also requires day-use boater to wait five days before moving a boat from an
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infested lake into another body of water. There is more information about preventing the
spread of quagga mussels and a list of infested lakes at Arizona Game and Fish
(http://www.azgfd.gov/h_f/zebra_mussels.shtml).

For 45 years, Arizona Municipal Water Users Association has worked to protect our
member cities’ ability to provide assured, safe and sustainable water supplies to their
communities. For more water information visit www.amwua.org. (http://www.amwua.org)
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Peak Day Water Demand Management Study

/

Peak-Day-Water-Demand-Management-Study_FINAL.pdf (https://www.waterdm.com/sites/default/åles/Peak-Day-Water-Demand-Management-Study_FINAL.pdf)

/

Describes an innovative load shifting experiment carried out during the summer of 2016 by New Jersey American Water (https://amwater.com/njaw/), Rachio
(http://www.rachio.com/), and WaterDM (http://www.waterdm.com/). The Peak Day Water Demand Management Study
(http://www.allianceforwaterefåciency.org/WorkArea/DownloadAsset.aspx?id=10084) explores the viability of using remotely-controlled irrigation systems to reduce peak
water demands.

Peter Mayer's Testimony before the US Supreme Court

/

/

93285_2016-10-26 - Direct Testimony of P. Mayer (W5832958x7AC2E).pdf (https://www.waterdm.com/sites/default/åles/93285_2016-10-26%20%20Direct%20Testimony%20of%20P.%20Mayer%20%28W5832958x7AC2E%29.pdf)
Peter Mayer's pre-filed direct testimony on behalf of Georgia in FL v. GA 142 Original offers opinions regarding the overall reasonalbleness of M&I water use and the
scope and effectiveness of Georgia's water conservation efforts in the Apalachicola-Chattahoochee-Flint River Basin.

Peer Review of the Metropolitan Water District of Southern California

/

AWE_Peer-Review-MWD-Conservation-Programs_FINAL-May-2017 v1.2.pdf (https://www.waterdm.com/sites/default/åles/AWE_Peer-Review-MWD-ConservationPrograms_FINAL-May-2017%20v1.2.pdf)

/

Peter Mayer lead a team of experts from across North America to conduct this peer review of the water conservation efforts of the Metropolitan Water District of Southern
California. The report includes 11 concensus recommendations.

Water Efçciency's Quiet Hero - the Water Meter

Mayer - Meter Quiet Hero - Contractor Mag 2018.pdf (https://www.waterdm.com/sites/default/åles/Mayer%20-%20Meter%20Quiet%20Hero%20%20Contractor%20Mag%202018.pdf)
The accurate measurement of water has played a quiet but essential role in reducing urban water demand. Peter Mayer's article from Contractor Magazine is an ode of
an unsung hero.

Westminster Avoided Cost Analysis
/

Feinglas-Gray-Mayer-(2013)-Conservation-Limits-Rate-Increases-For-Colorado-Utility.pdf (https://www.waterdm.com/sites/default/åles/Feinglas-Gray-Mayer-%282013%29Conservation-Limits-Rate-Increases-For-Colorado-Utility.pdf)
/

This study examines the long-term impact of water conservation on water rates and tap fees and finds that rates would be substantially higher today if not for water
savings achieved since 1980.

Residential End Uses of Water, Version 2

/

/

Peter Mayer was co-principal investigator of the Residential End Uses of Water, Version 2 (2016) published by the Water Research Foundation. This study documents a
15% decrease in average indoor per capita use and describes future conservation potential in the residential sector. The Executive Report is available from the Water
Research Foundation. (http://www.waterrf.org/Pages/Projects.aspx?PID=4309)

M22 Sizing Water Service Lines and Meters, 3rd Edition

/

/

Peter Mayer of WaterDM chaired the subcommittee that prepared the 2014, 3rd edition of the M22 manual which provides fundamental guidance on the ways to
approach the sizing of water service lines and meters. Learn more and purchase a copy of the M22 manual here. (http://www.awwa.org/store/productdetail.aspx?
ProductId=47435851)

Water Conservation Keeps Rates Low in Tucson, Arizona

/

FINAL_AWE_tucson-consrates-az-web2.pdf (https://www.waterdm.com/sites/default/åles/FINAL_AWE_tucson-consrates-az-web2.pdf)

/

Peter Mayer worked with the City of Tucson Water Department and Pima County Regional Wastewater Reclamation Department to carefully examine the impact of
increased water conservation on rates.

Water Conservation Keeps Rates Low in Gilbert, Arizona

/

FINAL_AWE_gilbert-consrates-az-web2.pdf (https://www.waterdm.com/sites/default/åles/FINAL_AWE_gilbert-consrates-az-web2.pdf)

/

Peter Mayer worked with Town of Gilbert Water Department staff to carefully examine the impact of increased water conservation on the Town's water and wastewater
rates and system development fees.

Residential End Uses of Water

WRF (1999) Residential End Uses of Water.pdf (https://www.waterdm.com/sites/default/åles/WRF%20%281999%29%20Residential%20End%20Uses%20of%20Water.pdf)
Peter Mayer was the lead author of this landmark study, funded in combination by the Water Research Foundation and 14 cities across the US and Canada,
disaggregated water use data were obtained from nearly 1200 single family residences. In addition to characterizing water use in the single-family sector, these data
were used to develop models of residential water use based on the demographic characteristics of the households and the specific water using fixtures and appliances
present.

Ossining Water Demand Management Plan

/

WaterDemand_Mgmt_Plan_Ossining - Final.pdf (https://www.waterdm.com/sites/default/åles/WaterDemand_Mgmt_Plan_Ossining%20-%20Final.pdf)

/

Working with NYC Department of Environmental Protection, WaterDM prepared this water demand management plan for the Village of Ossining, NY. This is the first of a
series of plans WaterDM and DEP are preparing together.

AWWA/ANSI Water Conservation Program Management and Operation Standard

/

Peter Mayer chaired the committee that developed the G480-13 Water Conservation Program Operation and Management Standard - a voluntary standard that can be
adopted by water providers at their own discretion. The G480-13 standard describes the critical elements of an effective water conservation program. Learn more and
purchase a copy of the G480 Standard here. (http://www.allianceforwaterefåciency.org/G480-Conservation-Standard.aspx)

/

Urban Water Cycle

Urban Water Cycle v3.0.pdf (https://www.waterdm.com/sites/default/åles/Urban%20Water%20Cycle%20v3.0.pdf)
WatrDM created the Urban Water Cycle info-graphic to communicate essential concepts in water supply and conservation including: withdrawals, returns, consumptive
use, return flows and reuse. The Urban Water Cycle info-graphic is freely available for use and distribution. This site will be updated as new versions are developed. The
Urban Water Cycle water developed by WaterDM, the Open Water Foundation, (http://openwaterfoundation.org/) and Melissa Beckwith Designs
(http://www.melissabeckwith.com/). Contact Peter Mayer (mailto:%20peter.mayer@waterdm.com) to add your organization to this list.

Assessing Changes in Single Family Water Use - Webcast

/

CWCB (2010) Water Conservation Strategies of Colorado State Water Supply Initiative.pdf
(https://www.waterdm.com/sites/default/åles/CWCB%20%282010%29%20Water%20Conservation%20Strategies%20of%20Colorado%20State%20Water%20Supply%20Initiative.pdf)
In support of the Statewide Water Supply Initiative (SWSI), the Interbasin Compact Committee (IBCC), and other water conservation efforts throughout the State, the
Colorado Water Conservation Board contracted with Peter Mayer and Aquacraft to develop the conservation strategies section of the 2010 SWSI update. This work
incorporated recent conservation efforts, forecast the range of potential savings up to 2050, and identified conservation strategies to help meet the projected water
supply gap.

City of Westminster Water Conservation Plan

/
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Peter Mayer and Al Dietemann of Seattle Public Utilities developed this webcast for the Water Research Foundation.

Conservation Strategies: Colorado State Water Supply Initiative

/

City of Westminster (2013) Water Conservation Plan.pdf
(https://www.waterdm.com/sites/default/åles/City%20of%20Westminster%20%282013%29%20Water%20Conservation%20Plan.pdf)
The City of Westminster has a long history of support for water conservation. Peter Mayer worked with the City to preparee this updated Water Conservation Plan to
provide a roadmap for future water efficiency program implementation in Westminster. The development of the Water Conservation Plan was a part of the City's overall
Comprehensive Water Supply Plan (CWSP). The Water Consevation Plan was approved by the Westinster City Council and the Colorado Water Conservation Board
Office of Water Conservation.

Conservation Potential of Weather-Based "Smart" Irrigation Controllers

/

JAWWA (2010) The Conservation Potential of Weather-Based 'Smart' Controllers.pdf
(https://www.waterdm.com/sites/default/åles/JAWWA%20%282010%29%20The%20Conservation%20Potential%20of%20Weather-Based%20%27Smart%27%20Controllers.pdf)
Smart irrigation controllers that use prevailing weather conditions to adapt water applications to the actual needs of plants represent a significant advancement. Peter
Mayer was the principal investigator on this study for the California Department of Water Resources, the California Urban Water Conservation Council, and
approximately 30 participating water agencies examined the impact of 3,112 smart controllers on water use in northern and southern California. The AWWA Journal
article based on this study was selected as the "Best of the Year" by the AWWA Conservation Division.

Water Budgets and Rate Structures - Innovative Management Tools

/

JAWWA (2010) Water Budgets and Rate Structures - Innovative Management Tools.pdf
(https://www.waterdm.com/sites/default/åles/JAWWA%20%282010%29%20Water%20Budgets%20and%20Rate%20Structures%20%20Innovative%20Management%20Tools.pdf)
Water budget rate structures are an innovative and increasingly popular tool for water utilities trying to convey an effective water efficiency message. This WaterRF
Tailored Collaboration project co-lead by Peter Mayer and Dr. Thomas Chesnutt of A&N Technical Services (http://www.antechserv.com/) examined all aspects of water
budgets and how they fit into the pantheon of water rate structures. The JAWWA article based on this study was selected as the best paper of the year by the
Conservation Division.
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Executive Summary
ES-1 Introduction
This study report describes the results and findings of an analysis to evaluate groundwater resources
impacts along the proposed alternative alignments of the Lake Powell Pipeline Project (LPP Project), No
Lake Powell Water Alternative, and No Action Alternative. The purpose of the analysis, as defined in the
2008 Groundwater Resources Study Plan prepared for the Federal Energy Regulatory Commission
(Commission), was to identify potential impacts of the alternatives on groundwater resources during
construction, operation and maintenance, and identify measures to mitigate impacts of the groundwater
conditions.

ES-2 Methodology
The analysis of impacts on groundwater resources follows methodology identified and described in the
Preliminary Application Document, Scoping Document No. 1 and the Groundwater Resources Study Plan
filed with the Commission.

ES-3 Key Results of the Groundwater Resources Impact Analyses
Significance criteria were established based on the following impact topics identified in the Study Plan:
shallow groundwater, groundwater recharge, groundwater-surface water interactions, and water quality.
With respect to the impact topics, any measurable, long-term depletion, degradation, or change in
availability of groundwater resources relative to baseline conditions would be considered a significant
impact. Impacts are considered significant only if they would occur within the design life of the LPP
Project (75 years), and could not be mitigated by design or Best Management Practices (BMPs).

ES-3.1 LPP Project Alternatives
No significant groundwater resource impacts are expected for the LPP Project alternative alignments with
the incorporation of design considerations and BMPs. A few sites have been identified with potential
shallow groundwater; however, BMPs aimed at minimizing drawdown, groundwater migration, and
surface erosion during construction would prevent any significant impacts. Other standard construction
and operational BMPs would prevent any significant impacts on groundwater recharge, groundwatersurface water interactions, and water quality impacts.

ES-3.2 No Lake Powell Water Alternative
Groundwater resources would be significantly impacted. Pressure would continue and increase on
groundwater resources as the projected shortage of available water would require maximization of the
groundwater resource usage. In addition, groundwater recharge would be significantly impacted. This
alternative would eliminate outside lawn and landscape watering. Currently, most of the water used for
this purpose originates from surface water, primarily the Virgin River. Eliminating outside watering
would reduce the amount of groundwater recharge. This would be a significant long term impact. The
reduced groundwater recharge would reduce non-sewered return flows to the Virgin River by 15,500 to
Lake Powell Pipeline
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17,017 acre-feet per year (21.4 to 23.5 cubic feet per second, on average) by 2052, a projected reduction
of 77 to 80 percent compared to baseline conditions. This would be a measurable, significant long-term
impact on Virgin River flows.

ES-3.3 No Action Alternative
Groundwater resources would be significantly impacted. Pressure would continue and increase on
groundwater resources as the projected shortage of available water would require maximization of the
groundwater resource usage. Eventually, the capacity of the aquifers would be exceeded and depletion
would occur, limiting the availability of water for use. No impacts are expected to occur on groundwater
recharge, groundwater-surface water interactions, and water quality.
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Chapter 1
Introduction
1.1 Introduction
This chapter presents a summary description of the Lake Powell Pipeline (LPP) Project alignment
alternatives, the No Lake Powell Water Alternative, and the No Action Alternative. It introduces the area
studied for environmental resources. It provides an overview of the proposed LPP Project, including each
alignment alternative and locator maps.
The LPP Project would deliver Utah’s Colorado River water from Lake Powell to the service areas of
Washington County Water Conservancy District (WCWCD) and Kane County Water Conservancy
District (KCWCD). The LPP Project action alternatives studied include various pipeline and penstock
system configurations. Each action alternative would deliver 86,249 acre-feet of municipal and industrial
(M&I) use water to the following southwest Utah water conservancy district service areas:
x
x

WCWCD would receive 82,249 acre-feet annually.
KCWCD would receive up to 4,000 acre-feet annually.

One of the LPP systems previously studied included a conveyance system for the Central Iron County
Water Conservancy District (CICWCD), which would have delivered approximately 13,249 acre-feet
annually to the Cedar Valley area. The various alternatives were under study when the CICWCD decided
to withdraw from the LPP Project, and this conveyance system is no longer being considered.

1.2 Summary Description of LPP Project Alignment Alternatives
Three primary pipeline and penstock alignment alternatives are described in this section, along with the
electrical power transmission line alignments for providing power to the pump stations and a natural gas
supply line alignment alternative. The pipeline and penstock alignment alternatives share common
segments between the intake at Lake Powell and delivery at Sand Hollow Reservoir, and they differ
spatially in, through and around Kaibab-Paiute Indian Reservation.
The South Alternative (Proposed Action) extends south around Kaibab-Paiute Indian Reservation. The
Existing Highway Alternative follows an Arizona state highway through Kaibab-Paiute Indian
Reservation. The Southeast Corner Alternative follows the Navajo-McCullough Transmission Line
corridor through the southeast corner of Kaibab-Paiute Indian Reservation. The Electric Transmission
Line alignments are common to all the pipeline and penstock alignment alternatives. The Natural Gas
Supply Line Alignment Alternative is common to all pipeline and penstock alignment alternatives. The
natural gas pipeline alignment would be coincident to the buried waterline and would not have a different
alignment, as compared to transmission line alignments. Figure 1-1 shows the overall proposed project
from Lake Powell near Page, Arizona to Sand Hollow Reservoir, Utah.

South Alternative
The South Alternative consists of four systems: Water Intake, Water Conveyance, Hydro, and
KCWCD (see Figure 1-1).
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The Water Intake System would pump Lake Powell water via submerged horizontal tunnels and vertical
shafts into the LPP. The intake pump station would be constructed and operated adjacent to the west side
of Lake Powell, approximately 2,000 feet northwest of Glen Canyon Dam in Coconino County, Arizona.
An enclosed pump station building would house vertical turbine pumps with electric motors, electrical
controls, and other equipment at a ground level elevation of 3,745 feet above mean sea level (AMSL).
The Water Conveyance System would convey water diverted from Lake Powell at the Intake System
through a buried 69-inch diameter pipeline for about 51 miles, parallel with Highway 89 in Coconino
County, Arizona and Kane County, Utah, to a buried regulating tank (High Point Regulating Tank-2)
along Highway 89 at ground level elevation 5,691 feet AMSL. The pipeline would be a line of connected
pipes used for carrying water over a long distance. Figure 1-2 shows the LPP Project Water Intake and
Water Conveyance systems. The High Point Regulating Tank-2 would be the LPP Project topographic
high point (Figure 1-2). The pipeline would be sited within a utility corridor established by Congress in
1998 that extends 500 feet south and 240 feet north of the Highway 89 centerline on public land
administered by Bureau of Land Management (BLM) (U.S. Congress 1998). Figure 1-3 shows the typical
100-foot-wide right-of-way and 20-foot-wide temporary construction easement for the water conveyance
system pipeline, adjacent to and away from the highway.
Four booster pump stations (BPS) along the pipeline would pump water to the high point regulating tank.
Each BPS would house vertical turbine pumps with electric motors, electrical controls, and other
equipment. Additionally, each BPS site would have a buried forebay tank, buried surge tanks, pig
retrieval and launching stations, and a surface emergency overflow detention basin. BPS-1 would be
located within Glen Canyon National Recreation Area (GCNRA) adjacent to an existing Arizona
Department of Transportation maintenance facility, along a segment of abandoned highway, west of
Highway 89. The BPS-1 site would cover about six acres and be surrounded by security fencing.
BPS-2 would be on land administered by Utah School and Institutional Trust Lands Administration
(SITLA) near Big Water, Utah, on the south side of Highway 89. The BPS-2 site would cover about five
acres and be surrounded by security fencing.
BPS-3 (Alt.) would be on land administered by BLM Kanab Field Office, near the east boundary of
Grand Staircase-Escalante National Monument (GSENM) on the south side of Highway 89, within the
Congressionally-designated utility corridor. The BPS-3 (Alt.) site would cover about five acres and be
surrounded by security fencing.
BPS-4 (Alt.) would be located on private land east of Highway 89 and west of the Cockscomb geologic
feature (Figure 1-2). The BPS-4 (Alt.) site would cover about six acres and be surrounded by security
fencing. The proposed pipeline alignment west of the Cockscomb geologic feature would be situated
adjacent to the south boundary of the Congressionally-designated utility corridor.
The proposed pipeline alignment would continue parallel to Highway 89 to the buried High Point
Regulating Tank-2 at 5,691 feet AMSL, which would be the topographic high point of the LPP Project
(Figure 1-2). The Water Conveyance System would terminate at High Point Regulating Tank-2. The
buried High Point Regulating Tank-2 would cover about four acres and be surrounded by security
fencing.
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Figure 1-3 shows the typical 100-foot-wide right-of-way and 20-foot-wide temporary construction
easement for the hydro system penstock adjacent to, and away from, the highway. Four in-line hydro
generating stations (HS-1, HS-2 [South], HS-3, and HS-4 [Alt.]), with substations located along the
penstock, would generate electricity and help control water pressure in the penstock. Each in-line hydro
station would consist of a building housing the generator units, an afterbay reservoir, retention basin, pig
retrieval and launching stations, switchyard, and maintenance parking area, all surrounded by perimeter
security fencing.

Figure 1-3
Pipeline and Penstock Right-of-Way
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The Hydro System would convey the water from High Point Regulating Tank-2, at a topographic high
point in the LPP Project with ground level elevation 5,691 feet AMSL, for about 87.5 miles through a
buried 69-inch diameter penstock in Kane and Washington counties, Utah, and Coconino and Mohave
counties, Arizona, to Sand Hollow Reservoir near St. George, Utah (Figure 1-4). A penstock is an
enclosed pipe that delivers water to hydroelectric turbines.
A short penstock segment would convey the water to HS-1. This in-line hydro station would generate up
to one megawatt (MW) of electricity at a site along Highway 89 within GSENM, and the penstock would
continue west along Highway 89 to the GSENM west boundary. The HS-1 site would cover about five
acres.
The penstock alignment would turn south from Highway 89 through private land and BLM-administered
public lands into White Sage Wash. It would continue across White Sage Wash and then parallel NavajoMcCullough Transmission Line, crossing Highway 89 Alt. and Forest Highway 22 toward the southeast
corner of Kaibab-Paiute Indian Reservation. The penstock alignment would run parallel to and south of
the Kaibab-Paiute Indian Reservation south boundary, crossing Kanab Creek and Bitter Seeps Wash. It
would continue across Moonshine Ridge and Cedar Ridge to Yellowstone Road. At this point, the
penstock alignment would run north along Yellowstone Road to Arizona State Route 389 west of KaibabPaiute Indian Reservation. HS-2 (South) would be located west of Kaibab-Paiute Indian Reservation on
private land east of Yellowstone Road. HS-2 (South) would generate up to one MW of electricity. The
HS-2 (South) site would cover about five acres. The penstock alignment would continue northwest along
the south side of Arizona State Route 389 past Colorado City to Hildale City, Utah, and HS-3. HS-3
would be located on private land west of Hildale City, Utah, north of and adjacent to Uzona Road. HS-3
would generate up to one MW of electricity. The HS-3 site would cover about five acres. A turnout for
future delivery of 13,249 acre-feet of WCWCD’s allocation of LPP Project water to Apple Valley would
be located immediately west of HS-3.
The penstock alignment would follow Uzona Road west through Canaan Gap and south of Little Creek
Mountain, turning north to HS-4 (Alt.) above the proposed Hurricane Cliffs forebay reservoir. HS-4 (Alt.)
would be located on about three acres of public land administered by the BLM. HS-4 (Alt.) would
generate up to 1.7 MW of electricity and would discharge into the forebay reservoir.
The forebay reservoir would be contained in a valley between two dams (south and north), maintaining
active storage of 11,255 acre-feet of water. The forebay reservoir and two dams would cover about 500
acres of public land administered by BLM and would be surrounded by security fencing. A low-pressure
tunnel would convey the water to a high-pressure vertical shaft in the bedrock forming the Hurricane
Cliffs, connected to a high-pressure tunnel near the bottom of the Hurricane Cliffs. The high-pressure
tunnel would connect to a penstock conveying the water to a 35-MW-capacity peaking power
hydroelectric generating station and a 300-MW-capacity pumped storage hydroelectric generating station.
The Hurricane Cliffs hydroelectric generating stations and tailrace channel would cover about 50 acres of
public land administered by BLM and would be surrounded by security fencing. The tailrace channel
would discharge into an afterbay reservoir with 3,551 acre-feet of operating capacity, which is contained
by a single dam in the valley below the Hurricane Cliffs. The afterbay reservoir and dam would cover
about 200 acres of public land administered by BLM and would be surrounded by security fencing.
Water would be released from the forebay reservoir through the hydro generating system to meet peak
power demands. Water would be pumped from the afterbay reservoir into the forebay reservoir during
periods of off-peak power demand. The forebay and afterbay reservoirs would not be open to public
access because the water levels would fluctuate rapidly during daily operations. A low pressure tunnel
would convey the water northwest from the afterbay reservoir to a penstock, continuing to the Sand
Lake Powell Pipeline
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Hollow Hydro Station, which would generate up to 4.2 MW of electricity. The Sand Hollow Hydro
Station would be located on land owned by WCWCD and cover about five acres adjacent to Sand Hollow
Reservoir. The LPP Project water would discharge from the Sand Hollow Hydro Station into the existing
Sand Hollow Reservoir.
The KCWCD System would convey water diverted from Lake Powell through the LPP at the west
GSENM boundary for about eight miles through a buried 24-inch diameter pipeline in Kane County,
Utah, near the mouth of Johnson Canyon. The pipeline would parallel the south side of Highway 89
across Johnson Wash and then run north for 5000 feet to the mouth of Johnson Canyon (Figure 1-4).

Existing Highway Alternative
The Existing Highway Alternative consists of four systems: Water Intake, Water Conveyance, Hydro,
and KCWCD. The Water Intake and Water Conveyance systems would be the same as described for
the South Alternative. The Hydro System would convey water diverted at Lake Powell from High Point
Regulating Tank 2 at the LPP Project topographical high point (5,691 feet AMSL) for about 80.5 miles
through a buried 69-inch diameter penstock in Kane and Washington counties, Utah, and Coconino and
Mohave counties, Arizona, to Sand Hollow Reservoir near St. George, Utah (Figure 1-5). The alternative
alignment parallels Highway 89 to the west and south boundary of GSENM and continues along Highway
89 to Lost Spring Gap. Four in-line hydro generating stations (HS-1, HS-2 [Hwy], HS-3, and HS-4 [Alt.])
located along the penstock would generate electricity and help control water pressure in the penstock. The
HS-1, HS-3 and HS-4 (Alt.) hydro stations would be the same as described for the South Alternative.
The penstock downstream from the proposed HS-1 would be sited along the south side of Highway 89
within GSENM. The penstock would parallel the south side of Highway 89 west of GSENM, continue
past Johnson Wash and follow Lost Spring Gap southwest, crossing Highway 89 Alt. and Kanab Creek in
the north end of Fredonia, Arizona. It would continue south, paralleling Kanab Creek to Arizona State
Route 389, where it would run west, adjacent to the north side of Route 389 through Kaibab-Paiute Indian
Reservation past Pipe Spring National Monument. The penstock would continue along the north side of
Arizona State Route 389 through the west half of Kaibab-Paiute Indian Reservation to 1.8 miles west of
Cedar Ridge (intersection of Yellowstone Road with Highway 89), where it would then follow the same
alignment as the South Alternative to Sand Hollow Reservoir. HS-2 (Hwy) would be sited 0.5 miles west
of Cedar Ridge along the north side of Arizona State Route 389. HS-2 (Hwy) would generate
approximately 0.8MW of electricity and cover 8.7 acres of private land.
The KCWCD System would convey water diverted at Lake Powell from the LPP Project along Highway
89 north along Johnson Canyon Road for 5,000 feet through a buried 24-inch diameter pipeline in Kane
County, Utah to the mouth of Johnson Canyon (Figure 1-5).

Southeast Corner Alternative
The Southeast Corner Alternative consists of four systems: Water Intake, Water Conveyance, Hydro,
and KCWCD. The Water Intake, Water Conveyance, and KCWCD systems would be the same as
described for the South Alternative.
The Hydro System would be the same as described for the South Alternative from High Point Regulating
Tank 2 at the LPP Project topographical high point (5,691 feet AMSL) to the east boundary of KaibabPaiute Indian Reservation. At the east boundary of Kaibab-Paiute Indian Reservation, the penstock
alignment would parallel the north side of the Navajo-McCullough Transmission Line corridor in
Coconino County, Arizona, through the southeast corner of the Kaibab-Paiute Indian Reservation for
Lake Powell Pipeline
Final Groundwater Resources Study Report

1-8

4/30/16
Utah Board of Water Resources

Cre
ek
ver

tu m
p ah

£
¤

gin

Ri

89

Vir

¬
«

Fo

Hurricane

Grand Staircase-Escalante
National Monument

rk

9

Sk u

Ash C
re ek

rth

¬
«
9

No

r

LaVerkin

Ea st

F or

k Vir

g in

R ive

r

so

as h
nW

Wa
s

Jo
hn

59

ns o

¬
«

Go
uld

Joh

#

nL
ak
es

Kane County

Sand Hollow Hydro Station

Sand
Hollow

Ca
ny
on

Vi
rg

in

Ri

ve

9

Wa sh

¬
«

Pa rk

Washington County

as h
gW
r in
Sp

No r

17

Kanab Cre ek

Quail Creek
Reservoir

re
th C

¬
«

I-15

er
De

ek

§
¦
¨

h

#

High Point
Reg. Tank-2

#
HS-4 (Alt.)
Fort P

ea rc e

59

Kanab

Wash

#

89

89

Utah
Arizona

HS-3

a sh
eW

g
e Sa

Fredonia

389

kC

89a

an y
o

n

Ca

Ro un d

b

ca ne
Hurri

co

Ja

¬
«

Ro c

£
¤

Va lle y

Mohave County

Wa sh
mile
Two

n Draw

eW
as h

#

Wh it

Wash
Sand

Du tch ma

HS-2 (Hwy)
h ol

!

£
¤

£
¤

Hildale

Kaibab-Paiute Indian Reservation

Cla
y

89

#

¬
«

Hurricane Cliffs Hydro Stations

£
¤

HS-1

ny
on

Wash

Coconino County
sh

lr

!!

Bu

Wa
u sh

!!

!!

!!

!!

Project Pump Station

Water Conveyance System

Interstate

!

Project Regulating Tank

US Highway

Project Hydro Station

Hydro System - Existing Highway
Alternative (Penstock Segment)

ST Highway

State Boundaries

Hurricane Cliffs Forebay/Afterbay

KCWCD System

Hwy

County Boundaries

Lakes & Reservoirs

Major Rivers & Streams

Major Road

!!

!!

!!

!!

!!

#

!!

"

Lake Powell Pipeline Project

National Park/Monument

FERC Project Number:
12966-001
BLM Serial Numbers:
AZA-34941
UTU-85472

Tribal Lands

0

1

2

4

6

´

8
Miles

Sp atial Reference: UT M Zo ne 12N, NAD-83

UDWRe

Figure 1-5

Lake Powell Pipeline
Hydro System
Existing Highway Alternative

about 3.8 miles. The penstock would then follow the South Alternative alignment south of the south
boundary of the Kaibab-Paiute Indian Reservation, continuing to Sand Hollow Reservoir (Figure 1-6).
The Southeast Corner Alternative would be about 85.7 miles long from High Point Regulating Tank-2 to
Sand Hollow Reservoir.

Transmission Line Alignments
Transmission line alignments have been identified to transmit electric power to pump stations in the
Water Intake and Water Conveyance systems, and to transmit electric power generated by hydroelectric
stations in the Hydro System. The transmission lines that would serve the Water Intake and Water
Conveyance systems are located in the east half of the LPP Project. The transmission lines that would
serve the Hydro System are located in the west half of the LPP Project.
The proposed new Water Intake Transmission Line would begin at Glen Canyon Substation and run
parallel to Highway 89 for about 2,500 feet to a new switch station, cross Highway 89 at the Intake access
road intersection, and continue northeast to a new electrical substation on the Intake Pump Station site.
This 69 kV transmission line would be 0.9 mile long in Coconino County, Arizona (Figure 1-7).
The proposed new BPS-1 Transmission Line would begin at the new switch station located on the south
side of Highway 89 and parallel the LPP Project Water Conveyance System alignment to a new electrical
substation on the BPS-1 site west of Highway 89. The 69 kV transmission line would be about one mile
long in Coconino County, Arizona (Figure 1-7).
The proposed new Glen Canyon to Buckskin Transmission Line would consist of a 230 kV
transmission line from the Glen Canyon Substation to the Buckskin Substation, running parallel to the
existing 138 kV transmission line. This transmission line upgrade would be about 36 miles long through
Coconino County, Arizona, and Kane County, Utah (Figure 1-7).
The existing Buckskin Substation would be upgraded as part of the proposed project to accommodate
the additional power loads from the new 230 kV Glen Canyon to Buckskin transmission line. The
substation upgrade would require an additional five acres of land within GSENM adjacent to the existing
substation in Kane County, Utah (Figure 1-7).
The existing Paria Substation would be upgraded as part of the proposed project to accommodate the
additional power loads to BPS-4 (Alt.). The substation upgrade would require an additional two acres of
privately-owned land adjacent to the existing substation in Kane County, Utah (Figure 1-7).
The proposed new BPS-2 Transmission Line would consist of a new three-ring switch station along the
new 230 kV Glen Canyon to Buckskin Transmission Line, a new transmission line from the switch
station to a new substation west of Big Water, and a connection to BPS-2 substation in Kane County,
Utah. The new transmission line would parallel an existing distribution line that runs northwest, north,
and then northeast to Big Water. This new 138 kV transmission line alignment would be about seven
miles long across Utah SITLA-administered land, with a 138 kV connection to a new electrical substation
on the BPS-2 site (Figure 1-7).
The proposed new BPS-3 Alt. Transmission Line South would consist of a new three-ring switch
station along the new 230 kV Glen Canyon to Buckskin Transmission Line, and a new transmission line
from the switch station north along an existing BLM road to a new electrical substation on the BPS-3
(Alt.) site near the GSENM east boundary and within the Congressionally-designated utility corridor.
This new 138 kV transmission line alignment would be about 5.9 miles long in Kane County, Utah
(Figure 1-7).
Lake Powell Pipeline
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The proposed new BPS-4 Alt. Transmission Line would begin at the upgraded Paria Substation and run
north to a new electrical substation on the BPS-4 Alternative site. This 69 kV transmission line would be
about 0.4 mile long in Kane County, Utah (Figure 1-7).
The proposed new HS-1 Transmission Line would begin at the new HS-1 and tie into the existing 69 kV
transmission line along Highway 89 from the Buckskin Substation to the Johnson Substation. The HS-1
69 kV transmission line would be about 400 feet long in Kane County, Utah (Figure 1-8).
The proposed new HS-2 (South) Transmission Line would connect the HS-2 hydroelectric station and
substation along the South Alternative to an existing 138 kV transmission line paralleling Arizona State
Route 389. This new 34.5 kV transmission line would be about 0.9 mile long in Mohave County, Arizona
(Figure 1-8).
The new HS-2 (Highway) Transmission Line alternative would directly connect the HS-2 hydroelectric
station and substation along the Existing Highway Alternative to an existing 138 kV transmission line
paralleling Arizona State Route 389. This new 34.5 kV transmission line would be about 200 feet long in
Mohave County, Arizona.
The proposed new HS-3 Transmission Line would connect the HS-3 hydroelectric station and substation
to the existing Twin Cities Substation in Hildale City, Utah. The new 12.47 kV transmission line would
be about 0.6 mile long in Washington County, Utah (Figure 1-8).
The proposed new HS-4 (Alt.) Transmission Line would connect the HS-4 (Alt.) hydroelectric station
and substation to an existing transmission line parallel to Utah State Route 59. The new 69 kV
transmission line would be about 7.5 miles long in Washington County, Utah (Figure 1-8).
The proposed new Hurricane Cliffs Afterbay to Sand Hollow Transmission Line would consist of a
new 69 kV transmission line, which would run northwest from the Hurricane Cliffs peaking power plant
and substation to the Sand Hollow Hydro substation. This new 69 kV transmission line would be about
4.9 miles long in Washington County, Utah (Figure 1-8).
The proposed new Hurricane Cliffs Afterbay to Hurricane West Transmission Line would consist of
a new 345 kV transmission line, running from the Hurricane Cliffs pumped storage power plant northwest
and then north to the planned Hurricane West 345 kV substation. This new 345 kV transmission line
would be about 10.9 miles long in Washington County, Utah (Figure 1-8).
The proposed new Sand Hollow to Dixie Springs Transmission Line would consist of a new 69 kV
transmission line, running from the Sand Hollow Hydro substation around the east side of Sand Hollow
Reservoir and north to the existing Dixie Springs Substation. This new 69 kV transmission line would be
about 3.4 miles long in Washington County, Utah (Figure 1-8).

Natural Gas Pipeline and Generators Alternative
Natural gas engine-driven generation systems to power electric pumps would be an alternative to
powering the LPP Project pump stations by electricity via transmission lines. Recent discussions with
Questar Gas Company (local natural gas supplier) indicated that capacity would be available in the Kern
River natural gas pipeline, which is located west of St. George, Utah, to supply natural gas for this
alternative. Questar Gas Company indicated the company has future plans to extend a high pressure
natural gas pipeline from the Kern River line to Hurricane, Utah. The Questar Gas pipeline would be
sized to supply natural gas to the LPP Project if it is determined that a single-purpose, dedicated high
pressure gas line would be extended to service the LPP pump stations. Based on the preliminary pump
Lake Powell Pipeline
Final Groundwater Resources Study Report

1-13

4/30/16
Utah Board of Water Resources

!

!

ek
Cre

!

!

er

ah
mp
Sku
tu

!

!

!

Riv
er

"

" "

!!!!!!!!!!!!

"

!

!

"

""

!

"

!

"
!!

"

""

" """"

!!!!!!!!!!!

""
""

""
""""
"" "
"""""
"""
""

""
"

"
"

!!
!

"
""
""
"
"
"
"
"""""
""
"""
"""
"

"""

!!

!

!
! !!!
!

!

!

!
!!
!

!
!
!
!!!
!!!!
!

!
!
!!!

!!
!!
!

!
!

!

!
!
!
!! !"
! !!!!!! !! !
!!!!!!!!!!!
!!!!! "
!
! !
!!

!

!! !

!

"
"
!!!!
!
!
!
"
""

"
"
""

lley
!

n

!

!
!
!

Coconino County

!
!

!

!

!

!

!
!

!

!

!

!

!

!

!
!

!

!

!
!
!
!
!

!

!

!

!

!

!

!

!
!

!

!
!
!
!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

us

a sh
hW

Round Va

"

""

!

!

!!

!!!!!
!!!!!"
!!!
!!!!
!
!!!!

!!
!
!
!
!
! ! !"

!

!!

!!!

!

!

yo

ash
eps W

!!

!

!

!

n
Ca

!
!

!

lr
Bu

on

!

!

!

!

!

!

!

ob

Se
Bitter

!
!

!

Can
y

!

!

89a

!!

!

!!

"
"""
!! ! !!

Roc
k

£
¤

!

!

!!!
!!!!
!

!

!

!
!!

!!
!

c
Ja

389

""

¬
«

!
!! !!!!

!

!

!!

!
!!!!

!

!

!

as h
ile W

!

!

!

m
Two

HS-2
(South Alt.)

!

!

"

!

!!

!

Wash

!!
!
!
!
!!
!

!

!

!

!!
!!!!!!
!
!""""""

!!!!

!

!!!
!

!

!

!!

/
"

!
!

"
"
"!

!

!

!

!

!
!!!

!

!
!!

"" !
!!!!!!!!
!!
!!

Sand

! !!
! ! !!
" !

!

!
!!
!!!
!!
!
!
!

!

!

!

!

!

!!
""
"" " ""
"
""
""
"
""""""
"
"
!
!
"!
"
" " ""

!

!

!

!

!

!

"

!!
!!!
!!!

"

!

!!

!

" !!
!!!!!!!
!
!

!

Virg
in

!

!

!!!

!

!

!

For
k

!

!
!
!!
!

!"
"
"

!
!!

" ! !!!
!
!
""
!!
!
"
""

!

!

!
!
!
"
!

!!

ash
eW
Sag
!

e
Whit

!

!!!

!

!

!

!

!
!!!
!
!!!
!
!!!!!!!!!
""
" ""
"""
"
"""
"
"
"
"
"
"" """!! !!!
!!!!! !
"
""""
"

!

Vi ! !
rg
in
Ri
ve
r

Riv

!

!
!

Vir
gin

!

""""

!

!

Fo
rk

!

!

!

!

rth

!
!!!!!

!

!

Eas
t

"
" ""
"

!

!

!

No

"

!

""
""""
"

!

!

" "
!
" """
!"""""""""""" " " " "
"
" "
"""" !
"
" """ "
"
"" """"""
"

!

!

!

!

!

!

!

!"""

!

!"

"

!

!

!!
"
"!
!
!

!!!!!!!!
! !!!!!!!

! !

!

!

""
"
""

!

!

"

!

!

!
!!

!

n Draw
Dutchma

Hurr icane Wash

!

"

""

/
"
Fredonia

!
!

!
"!
!
!
!!
!
!
!!
!!
!
!!

"
"!!!!!!
!!

!!!!!!!!!
"

!

#

!!!!!!!!!!!!!

!

!

!! !

!!!!!
!
!!!!!!
!!!!
!
"
"
"

" !! !!!!
"" "
!!
!
!!! !
!!!!!!!!! !!!!!
! !
!
!

!

!!!!

!

! !
!!!
!!"
!!!!!!!!!
"" !! "
!!!! """
!!!
!
!
!!!
!!!!!!!!!
!!
!!!!!!
!!!!
!! !!
! !!!
!
!"
!!

!
!!""

!!

!
!
!

!!!!
!
!!! " "" "
!!

!!!!!!!!!

!

!

"

89!!! ! !!!!!!

!!!!!
!!!

£
¤

!!!!!!!!!! !!
!!

!

"
""
""
""

89

"
"

!

£
¤

Utah

"

!!
!
! !!!

""

!

!!!!!

! !!
!

!
!
!
"
!
"
"
!
!!!!!!!!
!
!
!
!!!!!
!!!!
"
!
!
"
"
"
"
"
!!
"
!
!!
""
"" ""
""
""
"
"
""" "
""""
"
"
"" " !
!
"
"
!! !
"!"
!
"

Kaibab Indian Reservation

!!

#

Mohave County

"
"""
" """

""" " "
"
"""
"
"

""

Arizona

!

!!

!!

/
"

HS-2 (South)
Transmission Line
yh o
le W
a sh

!

!!

HS-3

!!
!!
!
!!!!!!!"
!
""
"
"
""
"" "
""
" """""""
"
"""""""
""""
""
""

Cla

!

""

""

!!

!

!

!!!

!!

"

!

Hurricane Cliffs Afterbay to
Sand Hollow Transmission Line

Hildale

!

/
#"

""""""
"
"
""""""
"
"
"
"
"
""
"
"""
""""
"
""
"
"
""""""""
""""""""" " "
"
""
"""""
""
"""""""

" ""
"
""

!

" ""

"
""
"

!

"

""

"!

Kanab

"
"

!!

""
"
"

!

" !"
"

!
"
"" ""

"

Hurricane Cliffs
Hydro Stations

sh
e Wa
Pearc
Fort

HS-1

Twin Cities
Substation

!!!!
"
"
!!!!!!!!!!!!

¬
«

"
!!"
""" " "
!!!!!! """
!
!!!!"
"
" "
""
"
"
""
"
"""""
" " ""
""""""
"
"
" "

HS-4 (Alt.)
!
HS-4 (Alt.) Transmission59Line
!

!

!!

!

!

!

HS-3 Underground
Transmission Line

!

#!

HS-1
Transmission Line

!

dW
as
h

h
Was

Sand Hollow to!
Dixie Springs
Transmission Line
!

#

Kane County
so n

Go
ul

!

!

!

!

!

!

!

!

!

!

!

n
Joh

!

!

/
"

!

Grand Staircase-Escalante
National Monument

!

!!

!

!!

!

!!

!!

!

!

!!

!

!

Existing OH Primary Line

Interstate

Substation

"

"

Existing UG Primary Line

US Highway

Tribal Lands

!!

!!

!!

!!

Project Hydro Station

/
"

!!

#

!!

!

Sand Hollow
Hydro Station

!

!

!
!

!
!

!

Hurricane Cliffs Afterbay to
!
!
Hurricane
West Transmission Line
!!

!

!

#!

9

!
Point of Interconnection
/!
"
Substation

/
"

Sand
Hollow

¬
«

!

!

!
!

"! !!
/

!

!
!

/
"

!
!
!
Hurricane
!
/
/ "
! "

!

!

!

!

/
"

/
"

!
/
"

!

!

LaVerkin
Dixie
Springs
Substation

!!

!

9

!!

¬
« "/ "/

!

!

ash
gW

!

Quail Creek
Reservoir

!

¬
«
9

!

!!

n
pr i

Washington County

!

/
"

reek

Kanab Creek

Hurricane West
Substation

!
!

/
"

th C

S
er

!

Nor

De

!

!

National Park/Monument

Proposed Substation

Hurricane Cliffs Forebay/Afterbay

ST Highway

State Boundaries

!

!

Project Transmission Lines

Lakes & Reservoirs

Hwy

County Boundaries

!

!

Existing Transmission Lines

Major Rivers & Streams

Major Road

/
"

FERC Project Number:
12966-001
BLM Serial Numbers:
AZA-34941
UTU-85472
0

1

2

4

6

Lake Powell Pipeline Project
Spatial Reference: UTM Zone 12N, NAD-83

´

8
Miles

UDWRe Figure 1-8

Lake Powell Pipeline
Proposed Transmission
Lines West

selection and fuel requirements, the natural gas supply pipeline would be 12 inches in diameter to provide
natural gas supply for the LPP Project pump stations. The pipeline would likely be successively reduced
in size as it delivers gas to each of the pump stations.

1.2.5.1 Natural Gas Transmission Line Connection
The natural gas supply line alternative would connect to the proposed Questar Gas Transmission Line
from the existing Kern River line to Hurricane City. The natural gas supply line would connect to the high
pressure gas transmission line at a proposed gate station southeast of Sand Hollow Reservoir. The
proposed gate station would be located adjacent to the alignment of the extension of the Southern
Corridor Highway, which is the existing alignment of Sand Hollow Road east of Sand Hollow Reservoir
(Figure 1-9).

1.2.5.2 Natural Gas Supply Line
The proposed natural gas supply line would be an intermediate high pressure line and would operate
between approximately 250 to 300 psi at the gate station connection. Because of pressure losses in the
pipeline it is anticipated that the pressure at each of the LPP pump stations would vary between 50 and
100 psi, which would meet the requirements of the natural gas generators. The pipeline would be
constructed of strong carbon steel and have a dielectric coating, such as a fusion bonded epoxy or
extruded polyethylene. It would be installed with a minimum four feet of cover and be provided with
cathodic protection (a technique that involves inducing an electric current through the pipe to ward off
corrosion and rusting). The pipeline would be designed, constructed, tested, and operated at a minimum in
accordance with all applicable requirements included in the U.S. DOT regulations in 49 CFR Part 192,
“Transportation of Natural Gas and other Gas by Pipeline: Minimum Federal Safety Standards,” and other
applicable federal and state regulations.
The natural gas supply line would follow the proposed LPP ROW from the Sand Hollow Gate Station to
the intake pump station near Page, Arizona. The line would be about 138.5 miles long and installed a
minimum of 10 feet from the edge of the proposed water pipeline in a separately excavated trench within
the LPP ROW. Figure 1-9 shows the west alignment of the natural gas supply line as proposed and an
alternative alignment along Arizona State Route 389 and through Fredonia, Arizona, parallel to the
Existing Highway Alternative alignment, both to the west GSENM boundary. Figure 1-10 shows the east
alignment of the natural gas supply line as proposed from the west GSENM boundary to the water intake
pump station.
Sectionalizing valves would be required along the natural gas supply line alignment. These valves are
safety devices used for emergency shut down or maintenance. The natural gas supply line sectionalizing
valves would be required at approximately 20-mile intervals because of the gas line’s remoteness. The
main line valve sites would cover a 40-foot by 40-foot area surrounded by a chain link fence within the
confines of the permanent LPP pipeline ROW. The valves would be above ground and connected to the
buried natural gas supply line. Additionally, pig launching or receiving equipment would be installed
within the fenced areas. Pigs are devices that are placed into a natural gas supply line to clean the inside
walls or to monitor its internal and external condition. Launching and receiving equipment is connected to
the natural gas supply line to enable pigs to be inserted into or removed from the pipeline.

1.2.5.3 Natural Gas Generators
Natural gas generators would be used to supply power to operate the electric pumps at the LPP pump
stations. The size of the electric pumps is approximately 18 feet from center to center when configured.
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The overall pump station building size would be 14 feet wider and 18 feet longer than the pump stations
which are powered by electricity from transmission lines.
The natural gas generators would be approximately 35 feet long by eight feet wide by nine feet high. The
intake pump station building size for the natural gas generators would be approximately 65 feet wide by
170 feet long by 50 feet high, and located adjacent to the pump station electrical room within the five-acre
site designated for each pump station. The booster pump station building size for the natural gas
generators would be 65 feet wide and 39 feet high, with lengths ranging from 114 feet to 162 feet long.
Each natural gas generator would require a 24-inch diameter stack, with guide wires, extending above the
building roof to disperse the exhaust gases. The five stacks (four operating natural gas generators plus one
standby natural gas generator) at the intake pump station would extend 20 feet above the top of the 55foot tall building. The stacks at BPS-1, BPS-2, BPS-3 (Alt.), and BPS-4 (Alt.) would extend 61 feet above
the top of the buildings to a total height of 100 feet above the ground surface. The natural gas generators
at the intake pump station and BPS-4 (Alt.) would require emission control systems to meet air quality
standards.
The natural gas generators alternative at the LPP pump stations would require an annual natural gas
supply of 2,855,400 million British thermal units (MMBtu). Table 1-1 shows the annual natural gas
consumption at the proposed project intake pump station and booster pump stations 1 through 4.

Table 1-1
Water Conveyance System Natural Gas Generator Annual Fuel Consumption
Pump
Station

Site
Elevation
Feet MSL

Number
of
Pumps

Motor
(HP)

Total
Motor
(kW)

IPS

3,750

5

3000

11,190

Natural Gas
Generator
GE Model
JGS 620 F09

BPS-1

4,111

5

1500

5,595

BPS-2
BPS-3
Alt.
BPS-4
Alt.
Total

4,311

5

1750

6,530

4,657

5

2500

5,001

5

3000

25

# of
Units1

Emission
Control
Required

Generator
Total kW2

Annual Fuel
Consumption
(MMbtu)3

4+1

Yes

12,120

729,000

JGS 620 F09

2+1

No

5,992

364,500

JGS 620 F09

3+1

No

8,895

425,400

9,325

JGS 620 F09

4+1

No

11,652

607,500

11,190

JGS 620 F09

5+1

Yes

14,430

729,000

53,089

2,855,400

43,830

18+5

Notes:
1
Number of operating units plus standby generator
2
Total generator capacity without standby generator
3
The annual fuel consumption is based on all pumps operating at rated motor horsepower, 8400 hours/year operation with generators loaded at 87
percent on the average.

1.3 Summary Description of No Lake Powell Water Alternative
The No Lake Powell Water Alternative would involve a combination of developing remaining available
surface water and groundwater supplies, developing reverse osmosis treatment of existing low quality
water supplies, and eliminating residential outdoor water use in the WCWCD service area. This
alternative could provide a total of 86,249 acre-feet of water annually to WCWCD and KCWCD for M&I
use without diverting Utah’s water from Lake Powell.

Lake Powell Pipeline
Final Groundwater Resources Study Report

1-18

4/30/16
Utah Board of Water Resources

WCWCD No Lake Powell Water Alternative
1.3.1.1 Background
The WCWCD LPP allocation would be 82,249 acre-feet per year, and the WCWCD No Lake Powell
Water alternative would need to supply 82,249 acre-feet per year to meet the same future water demands.
In addition to the direct supply from Utah’s Colorado River water, the water supplied by the LPP Project
would provide additional wastewater reuse supply provided that sufficient storage is available.
The No Lake Powell Water Alternative would serve the same population as the LPP Project. WCWCD
would implement other future water development projects currently planned by the District, develop
additional water reuse/reclamation programs, continue to implement new water conservation measures,
and convert additional agricultural water use to M&I use as a result of urban development in agricultural
areas through 2028. Remaining planned and future water supply projects include the Ash Creek Pipeline
(2,840 acre-feet per year), Sand Hollow recharge/recovery (3,000 acre-feet per year), Westside
groundwater wells arsenic treatment (5,000 acre-feet per year), and development/yield increase of
existing groundwater wells (2,830 acre-feet per year). Along with existing supplies, these future water
supplies would yield an estimated 72,842 acre-feet per year of potable water and 8,505 acre-feet per year
secondary water by 2028.
Under the No Lake Powell Water Alternative, actions in addition to the currently planned WCWCD
projects would be taken to meet the water demand that would have been supplied by the Lake Powell
Pipeline, as described below.

1.3.1.2 WCWCD No Lake Powell Water Alternative Features
Beginning in 2025, Washington County residential outdoor potable water use would be permanently repurposed to indoor potable water use to help meet increasing indoor potable water demands. The
WCWCD would develop a reverse osmosis (RO) advanced water treatment facility near the Washington
Fields Diversion in Washington County, Utah, to treat up to 50,000 acre-feet per year of diverted Virgin
River water, which has a high total dissolved solids (TDS) concentration, mixed with an additional
19,030 acre-feet per year of reuse water. WCWCD would develop the Warner Valley Reservoir to store
the reuse water and diverted Virgin River water prior to RO treatment. A water distribution pump station
and pipeline would be constructed to convey 13,249 acre-feet of potable water from Quail Creek Water
Treatment Plant to the Apple Valley area of Washington County. Figure 1-11 shows the primary
conceptual components of the No Lake Powell Water Alternative. Table 1-2 summarizes available
supplies and projected demands under the No Lake Powell Water Alternative and the LPP Project
alternatives.
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Table 1-2
Available Supplies and Projected Demands Under the
No Lake Powell Water and Lake Powell Pipeline Project Alternatives

Existing Supplies
Planned Projects
Lake Powell Pipeline Project
RO Treatment of Virgin River and Reuse Water
Agricultural Conversion
Reuse
2060 Total Supply
2060 Total Demand
Surplus in 2060

No Lake Powell
Water
Alternative
67,677
13,670
0
57,883
01
17,1002
156,330
133,1193
23,211

Lake Powell
Pipeline Project
Alternative
67,677
13,670
82,249
0
10,080
36,130
209,806
185,285
24,521

Notes:
1Agricultural conversion water included in RO treatment.
219,030 acre-feet per year additional reuse included in RO treatment.
3
Demand reduced 52,166 acre-feet per year from elimination of residential outdoor watering.

1.3.1.2.1 Re-Purposing Potable Water Use. The No Lake Powell Water Alternative would permanently
eliminate residential outdoor potable water use in Washington County, re-purposing the portion of potable
water used for residential outdoor watering to indoor potable use. Projections of future water use through
2060 account for population growth, climate change (projected 6 percent reduction of Virgin River flows
by 2050 [Reclamation 2014]), and water conservation (35 percent reduction in per capita water use from
2000 to 2060). Potable water in Washington County is consumed for residential indoor and outdoor uses,
commercial uses, institutional uses, and industrial uses. These potable water uses would total 130,245
acre-feet per year by 2052, the year the LPP Project water is anticipated to be fully utilized (UDWRe
2015). Gradually eliminating residential outdoor potable water use starting in 2025 would provide the
growing population with potable water for indoor use through 2045; however, re-purposing residential
outdoor potable water use to indoor use would not increase the water supply and would have to be
accompanied by adding another water supply to meet the growing demand. Re-purposing residential
outdoor potable water use to indoor potable use would require converting traditional residential outdoor
landscapes and uses to either landscaping requiring no irrigation or desert landscapes compatible with the
local climate. Residential water users would be responsible for converting their traditional outdoor
landscapes to non-irrigated or desert landscapes. If no additional water supply was added in Washington
County after 2025 and potable water use continued to meet residential indoor and outdoor purposes, then
the projected population would completely utilize the potable water supply of 72,842 acre-feet per year by
2028.
1.3.1.2.2 Reverse Osmosis Water Treatment. Washington County’s additional future water supply
under the No Lake Powell Water Alternative would be dependent on two water sources: 1) Virgin River
water diverted at the Washington Fields Diversion; and 2) reuse water from an expanded St. George
Regional Water Reclamation Facility. WCWCD would develop a RO advanced water treatment facility
Lake Powell Pipeline
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near Washington Fields Diversion in Washington County, Utah. The RO facility would be designed to
treat 50,000 acre-feet of de-silted water per year diverted from the Virgin River at Washington Fields
Diversion. St. George Regional Wastewater Reclamation Facility would provide an additional 19,030
acre-feet of water per year to be treated at the RO facility. The RO facility would be necessary to remove
the high concentrations of TDS present in both the Virgin River and the effluent from the St. George
Regional Wastewater Reclamation Facility. The reuse facility has a current capacity of approximately
7,800 acre-feet per year, with a future design capacity of 11,760 acre-feet per year. An additional 7,830
acre-feet per year of future wastewater reclamation capacity would need to be added to meet the total
reuse water requirement of 19,030 acre-feet per year for RO processing inflow. The RO process would
separate the TDS from the water, resulting in two products: 1) a treated water product; and 2) a brine
product consisting of highly concentrated salts. A two-stage RO process would be applied to the brine
solution to recover additional water and reduce the brine volume for enhanced evaporation. The ROtreated water product would be pH-adjusted to neutral pH, dosed with sodium silicate, mixed with
conventionally-treated water from the Quail Creek Water Treatment Plant, and disinfected for distribution
throughout the WCWCD service area. The RO advanced water treatment facility would process up to
64,313 acre-feet per year and produce up to 57,883 acre-feet per year of water suitable for M&I potable
indoor use. The two-stage RO process would remove 90 percent of the TDS. The remaining 10 percent
rejection (6,430 acre-feet per year) of brine by-product from the RO treatment process would require
evaporation and disposal meeting State of Utah water quality regulations. The RO water treatment plant
would process approximately 64,313 acre-feet per year of inflow water from Warner Valley Reservoir
storage to meet the 2052 water demand under the No Lake Powell Water Alternative.
The RO water treatment plant processes would consist of pressurized, parallel ultra-filtration units, an
influent storage tank with acid added to adjust the pH, pressurized cartridge filtration to remove additional
particles from the water, high pressure pumping to pass the water through the parallel RO membrane
units, a product water storage tank with saturated lime solution added to adjust the pH of the treated
product water prior to disinfection and distribution as potable water, and brine storage tanks in series with
the two-stage RO process units for further brine reduction. These water treatment processes would be
housed in a water treatment building with electrical, mechanical, chemical storage and metering,
heating/air conditioning/ventilation, and SCADA systems. A seven-mile long buried 54-inch diameter
pipeline would convey the product water from a pump station at the RO water treatment plant to the Quail
Creek Water Treatment Plant. The RO water treatment plant would add RO membrane units in phases as
necessary to meet the growing water demand. The RO water treatment plant would be powered by
electricity, requiring a 2.8-mile long 69-kV power transmission line from the proposed Purgatory
Substation.
The concentrated brine product (6,430 acre-feet per year) would be pumped from the brine tanks through
a pipeline to an evaporation apron, spray system and double-lined pond, and then pumped into spray
headers over a series of double-lined ponds with leak detection and recovery systems. The enhanced
evaporation ponds would be located south of Warner Valley Reservoir and would cover approximately
2,000 acres, developed in two phases. A buried brine conveyance pipeline approximately 4.4 miles long
would convey the concentrated brine to the enhanced evaporation ponds. A 4.4-mile long 34.5-kV power
transmission line would be extended from the RO water treatment plant to the enhanced evaporation
ponds to provide electricity for the pumps spraying the brine solution. The brine solids would be
evaporated for approximately 25 years in the Phase 1 ponds, and then dried, collected and disposed in an
approved solid waste landfill. The Phase 2 enhanced evaporation ponds would be used during the
following 25 years to continue evaporating the brine by-product. Additional infrastructure would be
required as part of this alternative, including a de-silting facility, pump stations, pipelines, switch stations
and substations, blending and storage tanks, and other associated earthwork.
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1.3.1.2.3 Secondary Water Storage in Warner Valley Reservoir. WCWCD would develop the Warner
Valley Reservoir to store diverted Virgin River water and reuse water from the St. George Regional
Water Reclamation Facility, which would be delivered as inflow to the RO advanced water treatment
facility. Warner Valley Reservoir would be located south-southwest of the Washington Fields Diversion.
An earth-fill embankment with a clay core and rock-riprap facing would be constructed across the north
entrance to the natural valley. The reservoir would have a maximum active storage volume of 69,030
acre-feet and would cover approximately 1,130 acres, including the earth-fill embankment. A large pump
station would be constructed at the Washington Fields Diversion to pump the diverted Virgin River water
into the Warner Valley Reservoir. The pump station would be powered by electricity via the 69-kV
transmission line from the Purgatory Substation to the RO water treatment plant. The reservoir would
store Virgin River water diverted at the Washington Fields Diversion (50,000 acre-feet per year) mixed
with St. George Regional Water Reclamation Facility effluent (19,030 acre-feet per year), accounting for
annual average evaporation (4,717 acre-feet per year), to produce up to 57,883 acre-feet of RO product
water (assuming 90 percent recovery). The brine product from RO treatment would total approximately
6,430 acre-feet per year.
1.3.1.2.4 Water Distribution to Apple Valley. The largest remaining contiguous land area available for
development in Washington County would be in Apple Valley. WCWCD would develop a pump station
and 28-mile long pipeline to deliver 13,249 acre-feet per year of potable water from the Quail Creek
Water Treatment Plant near Hurricane City to the Apple Valley area to meet future residential and
commercial water demands.

KCWCD No Lake Powell Water Alternative
The KCWCD No Lake Powell Water Alternative would rely on existing water supplies, water
conservation measures resulting in reduced water use, and future water development projects consisting
of new groundwater production. Reliable water supplies (projected to be 2,170 acre-feet per year in 2035)
for the area served by KCWCD (Kanab City and Johnson Canyon), adjusted for projected stream flow
reductions (4.2 percent in 2035) resulting from climate change and a planning reserve (10 percent), would
be exceeded by projected M&I water demands by 27 acre-feet per year within the KCWCD service area
in 2035. KCWCD projected potable water demand in 2060 would be 3,435 acre-feet per year, with a
potable water deficit of 1,334 acre-feet per year. Additional groundwater in the Kanab Creek drainage
basin could be developed to provide up to 6,615 acre-feet per year of potable water within the aquifer’s
estimated safe yield. The quality of this water would likely require advanced water treatment. The
developed groundwater from the Kanab Creek drainage basin would be pumped and conveyed through an
eight-mile long pipeline to the Johnson Canyon drainage basin. The Johnson Canyon drainage basin
comprises the potable water supply service area served by KCWCD in the area that could be served by
the LPP Project.

1.4 Summary Description of the No Action Alternative
No new intake, water conveyance or hydroelectric features would be constructed or operated under the
No Action Alternative. FERC would not issue a license for the LPP Project. The Utah Board of Water
Resources’ Colorado River water rights consisting of 86,249 acre-feet per year would not be diverted
from Lake Powell and would continue to flow into the lake until the water is used for another State of
Utah purpose.

Lake Powell Pipeline
Final Groundwater Resources Study Report

1-23

4/30/16
Utah Board of Water Resources

WCWCD No Action Alternative
Under the No Action Alternative, WCWCD would complete the Ash Creek Project, planned groundwater
development and continue to implement planned conservation programs. Wastewater reuse would be
utilized to the maximum extent storage allows. Existing and future water supplies totaling 72,840 acrefeet per year potable and 8,505 acre-feet per year secondary would meet projected M&I water demand
within the WCWCD service area through approximately 2028, exhausting all water planning reserves.
Each supply source would be phased in to meet the M&I potable and secondary water demand associated
with the forecasted population.
The No Action Alternative would not provide WCWCD with any reserve water supply (e.g., water to
meet annual shortages because of drought, emergencies, and other losses). The No Action Alternative
would not provide adequate water supply to meet projected water demands beyond 2028. There would be
a projected water shortage of approximately 102,903 acre-feet per year in 2060 within the WCWCD
service area under the No Action Alternative.

KCWCD No Action Alternative
KCWCD would use existing water supplies to meet potable water demands through 2035. Reliable water
supplies are projected to be 2,101 acre-feet per year in 2060.
The No Action Alternative would not provide KCWCD with any reserve water supply (e.g., water to meet
annual shortages because of drought, emergencies, and other losses). The No Action Alternative would
not provide adequate water supply to meet projected water demands beyond 2035. There would be a
projected water shortage of approximately 1,334 acre-feet per year in 2060 within the KCWCD service
area under the No Action Alternative.

1.5 Purposes of Study
This technical report describes the results and findings of an evaluation of groundwater resources along
the proposed alternative pipeline alignments of the LPP Project (Project). The purpose of the study, as
defined in the 2008 Groundwater Resources Study Plan (UBWR 2008) prepared for the Federal Energy
Regulatory Commission (FERC), was to identify potential impacts of the LPP Project on groundwater
resources during construction, operation and maintenance, and identify measures to mitigate impacts of
the groundwater conditions.

Identified Issues
The following groundwater issues were identified for analysis in the Groundwater Resources Study Plan.
The identified issues are used to frame the impact topics presented in Section 1.5.2.
x
x
x
x
x
x

Groundwater levels at the water intake site
Groundwater levels at locations where the pipeline would cross streams
Groundwater levels at the forebay and afterbay reservoirs
Groundwater levels and trends associated with existing recharge at Sand Hollow Reservoir
Groundwater quality and trends associated with existing recharge at Sand Hollow Reservoir
Projected groundwater quality changes associated with recharge of Lake Powell water at Sand
Hollow Reservoir Identification of groundwater production wells within the projected recharge
spheres of influence on water quantity and quality at Sand Hollow Reservoir
x Projections of surface water and groundwater interactions at the Virgin River
Lake Powell Pipeline
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Impact Topics
The following impact topics are addressed in this Groundwater Resources Study Report:

x
x
x
x

Impacts on groundwater resources from LPP Project construction, operation, and/or maintenance
Seepage from unlined forebay and afterbay reservoirs influencing groundwater recharge, and if
so, resulting impacts
Groundwater recharge resulting from the LPP Project affecting groundwater-surface water
interactions
Changes in groundwater quality resulting from the LPP Project
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Chapter 2
Methodology
2.1 General
Information was obtained and developed for this study by performing a review of relevant available
reports and maps as well as field observations. This chapter describes the methodology for obtaining the
groundwater resources data and information.
Several documents, including technical reports, scientific and engineering journal publications, and other
literature were previously reviewed and information compiled. This information was documented in
technical memoranda. Additional literature review involving groundwater resource conditions has been
performed for this report by identifying and reviewing available technical reports, maps, and literature
that was not previously reviewed, to determine what is known of the hydrogeologic conditions regionally
and at specific, potentially problematic locations along the alternative alignments. In addition, field
inspections were performed to verify and improve on information obtained from the literature review.

2.2 Assumptions
Several assumptions were made because of the preliminary nature of the work and limited data
availability, particularly with respect to existing groundwater levels and locations. For example, because
of the lack of data, it is assumed in the report that all previously measured groundwater levels represent
current year levels. The following list of assumptions are used in the report:
x
x
x

x
x

x

Pipeline trench depths will not exceed 16 feet in most places, and will never exceed 30 feet
Pipelines and associated features will be constructed in accordance with Best Management
Practices (BMPs) to avoid impacts on groundwater resources
Dry drainages and washes (intermittent streams) are defined as channels or washes in which
water flows only as a result of storm events or snowmelt runoff. For the purposes of this report, it
is assumed that dry drainages or washes do not intercept the water table, otherwise they would
flow for longer durations.
Groundwater levels recorded prior to the current year are reasonably representative of baseline
levels
Temporary groundwater production wells would be constructed in five-mile intervals if needed
along all LPP Project alignments to provide water for construction activities. Aquifer conditions
would be suitable for production at these intervals. These wells would be used for brief,
temporary periods, generally no more than 30 days in most instances, and would be pumped at
rates that would not result in substantial or long-term impacts on other groundwater users. The
wells would be abandoned in accordance with state law after they were no longer needed,
protecting against the possibility of subsequent contamination of groundwater quality. The water
will be used for dust control on roads and along the pipeline to obtain proper moisture conditions
for compaction.
The hydropower forebay and peaking reservoir afterbay at the Hurricane Cliffs would be lined as
applicable to prevent substantial seepage of water into the subsurface. The lining system would
reduce the rate of seepage sufficient to prevent discharge of groundwater from the face of the
Hurricane Cliffs.
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2.3 Data Used
The information that was reviewed for this study included the following maps, documents, and databases.
The complete references are found in the References Section at the end of the report. In addition, a
review of documents at the Tribal Administration Building of the Kaibab Band of Paiute Indians was
performed, although no additional relevant information was identified. The list below presents the
information consulted:
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Arizona Department of Water Resources (ADWR) Well Registry
HAL (Hansen, Allen & Luce) 2005. Washington County Water Conservancy District, Petition for
Classification of the Navajo/Kayenta and Upper Ash Creek Aquifers, Final Report
MWH 2009. Lake Powell Pipeline Phase I Preliminary Engineering and Environmental Studies
Task 5 - Develop and Analyze Alternatives. Revised Technical Memorandum 5.13C, Aquifer
Recharge Issues
Reclamation (U.S. Bureau of Reclamation) 2007. Unpublished water quality sampling data for
Wahweap Sampling Station, Lake Powell, Wahweap Sampling Station
UAC R317 2007. Utah Administrative Code, Rule Title 317, Water Quality
USGS (U.S. Geological Survey) 1985. Study and Interpretation of the Chemical Characteristics
of Natural Water: U.S. Geological Survey Water-Supply Paper 2554
USGS 1999. User’s Guide to PHREEQC (Version 2) – A Computer Program for Speciation,
Batch-Reaction, One-Dimensional Transport, and Inverse Geochemical Calculations. D.L.
Parkhurst and C.A.J. Apel. USGS Water-Resource Investigations Report 99-4259
USGS 2000. Geohydrology and Numerical Simulation of Ground-Water Flow in the Central
Virgin River Basin of Iron and Washington Counties, Utah: Utah Department of Natural
Resources Technical Publication No. 116
USGS 2005. Pre- and Post-Reservoir Ground-Water Conditions and Assessment of Artificial
Recharge at Sand Hollow, Washington County, Utah, 1995-2005: U.S. Geological Survey
Scientific Investigations Report 2005-5185
USGS 2007. Assessment of Artificial Recharge at Sand Hollow Reservoir, Washington County,
Utah, Updated to Conditions Through 2006: U.S. Geological Survey Scientific Investigations
Report 2007-5023
USGS 2009. Assessment of Artificial Recharge at Sand Hollow Reservoir, Washington County,
Utah, Updated to Conditions Through 2007: U.S. Geological Survey Scientific Investigations
Report 2009-5050
USGS 2010a. National Water Information System (NWIS) database.
USGS 2012. 2012. Assessment of Managed Aquifer Recharge at Sand Hollow Reservoir,
Washington County, Utah, Updated to Conditions Through 2012: U.S. Geological Survey
Scientific Investigations Report 2013-5057.
Utah Department of Environmental Quality, Division of Water Quality (DEQ-DWQ) 2007. Utah
Ground Water Quality Protection Program, Aquifer Classification Maps for Utah’s Groundwater.
Utah Division of Water Rights (UDWRi) Well Drilling Database
Washington County Water Conservancy District (WCWCD) 2005. Geology Along the Route of
the Lake Powell Water Pipeline, Utah and Arizona: Report WCWCD-02

Lake Powell Pipeline
Final Groundwater Resources Study Report

2-2

4/30/16
Utah Board of Water Resources

2.4 Impact Analysis Methodology
Intake Pump Station Construction Dewatering Impacts
Some construction activities associated with the drilling and cutting of shafts, tunnels, and a pump
chamber forebay at the Intake Pump Station (IPS) would require temporary dewatering until the facilities
are constructed and lined. Below the water table, groundwater is expected to seep from the rock mass into
the IPS shafts and tunnels during construction. For shaft drilling, dewatering may not be necessary
because the shafts are expected to be drilled using the blind bore shaft drilling method, which does not
normally require dewatering. However, dewatering probably would be required for construction of lateral
tunnels into Lake Powell and for cutting and construction of the pump forebay chamber and forebay
connector tunnels.
A drilling and testing program was performed to characterize geologic and hydrogeologic conditions at
the IPS site. The drilling and testing program, which included four cored boreholes, was undertaken to
investigate subsurface conditions and perform geotechnical evaluations of the Navajo Sandstone bedrock,
which is generally at or very near the ground surface. A preliminary analysis of the IPS site
hydrogeologic conditions was performed as part of the drilling program. Static groundwater levels in each
drill hole were measured, and packer tests were performed at selected intervals below the water table to
estimate the sandstone’s hydraulic characteristics (hydraulic conductivity, a measure of the rate at which
water can move through rock or soil at a standardized gradient). These data were used to estimate rates at
which dewatering may need to occur below the water table for construction activities that would require
dewatering.
Groundwater inflows during dewatering would likely be collected by a combination of dewatering wells
and a system of drains and sumps constructed in the bottom of the excavations. Groundwater inflows
would be collected in the sumps and then pumped to the surface where it would be discharged into
portable water tanks and particles settled and removed prior to disposal to minimize effects during
construction and to protect water quality in the reservoir. The collected hydrogeologic data provided the
basis for an estimate of maximum expected groundwater inflow volume for the intake shafts, forebay
connector tunnels and forebay chamber.
Discharge of drilling fluids would require treatment to remove solids. Discharge would pass through one
or more tanks with sufficient residence time to allow suspended particles to settle; the clarified water
would then be conveyed to the Glen Canyon Dam spillway and discharged on the downstream side so no
discharge would enter Lake Powell. It is anticipated that fluids circulated during shaft and tunnel
construction would discharge into one end of a trench or settling tank or basin. Using typical settling
velocities for particles in water (Fifield, J. 2001) and assuming a particle size of very fine sand (from
sandstone), a settling velocity was estimated. The settling velocity was used to estimate settling tank or
basin dimensions and minimum retention time requirements.

Pipeline and Penstock Impacts
2.4.2.1 Stream Channel Crossings
One indicator of shallow groundwater is flowing water in stream channels, especially if flow occurs for
several months per year. Pipeline and penstock crossings of stream channels where groundwater
intercepts the channel because of a shallow water table would require dewatering of the trench during
construction at the crossing and possibly for some distance along the pipeline alignment in either
direction away from the channel. Intercepted groundwater would require disposal by land application to
avoid drainage back into a live stream.

Lake Powell Pipeline
Final Groundwater Resources Study Report

2-3

4/30/16
Utah Board of Water Resources

The locations of stream channels and washes were determined during field investigations as well as from
topographic maps. An evaluation of whether the shallow groundwater table was likely to be intercepted at
each stream channel crossing was made by considering a number of factors, including the following:
x
x
x
x
x
x

Presence or absence of water in channel at time of survey (late summer)
Presence or absence of phreatophytes along stream channel near crossing
Channel morphology – evidence of sustained flow vs. high-flow, low duration scour and
deposition of primarily coarse sediments, even if several miles from coarse material source
Stream flow records from USGS online database, if available
Nearby well groundwater level measurements, if available
Local topography

The presence or absence of water in a stream channel at any given time is not always a reliable indicator
of the depth to water table or the probability of encountering groundwater during construction trenching.
This is because groundwater levels tend to fluctuate based on seasonal recharge, precipitation events, and
other factors. LPP Project alignments were categorized into areas of probability of requiring dewatering
based on the estimated depth to groundwater. Table 2-1 shows the categorization criteria.
x
x
x

High Probability Scenario. Pipeline construction is likely to result in encountering groundwater
at or near stream crossings that will require dewatering
Medium Probability Scenario. Although unlikely, there is a possibility that groundwater will be
encountered during pipeline construction at or near stream crossings
Low/Negligible Probability Scenario. It is highly unlikely that groundwater will be encountered
during pipeline construction at or near stream crossings that will require dewatering

Table 2-1
Dewatering Probability Categories
Anticipated
Depth to
Groundwater
(ft)
0 to 16

Probability of Dewatering
Requirement During
Construction
High

16 to 30

Medium

> 30

Low

Typical Crossings Encountered
Perennial streams
Seasonal low-flow streams and dry
washes with riparian/phreatophyte
vegetation
Dry washes or ephemeral streams

2.4.2.2 Groundwater Well Locations and Water Level Measurement Records
Well locations, water level measurements, and related information were obtained from hydrogeologic
reports, from the Utah Division of Water Rights (UDWRi) well drilling database (UDWRi 2010), from
the Arizona Department of Water Resources (ADWR) Well Registry (ADWR 2009), and from the USGS
National Water Information System (NWIS) database (USGS 2009). The well information was used to
locate existing groundwater levels along the length of the pipeline.
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In addition to available records review, Geographic Information Systems (GIS) applications were used to
enable the visualization of geographical and geospatial data to aid in the decision making process. The
GIS planning tool used for this assessment was ArcGIS Explorer. Previously created and geo-referenced
base maps, layers and shape files were imported into ArcGIS Explorer in a readily available format and
geo-referenced within the system. The files consisted of the LPP Project pipeline alignments, hydraulic
structures, reservoirs, streams, roadway maps, topographic maps, and well locations. Overall, these
various layers of data were combined on an interactive GIS platform to provide the most effective method
to determine the following:
x
x
x
x

Location of existing groundwater wells along the LPP Project alignments
Proximity of groundwater wells to the LPP Project alignments
All major river and stream drainages crossed by the LPP Project alignments
Depth to groundwater in the general vicinity of the LPP Project alignments (including near stream
crossings)
x Depth to groundwater at or near LPP Project features
Data used for this project included GIS layers, field reports of well geologic or construction logs (where
available), photographs and satellite imagery. A listing of all the base maps and layers imported into
ArcGIS Explorer and used for the groundwater assessment is shown in Table 2-2.
Groundwater table levels were reviewed using available well logs from the UDWRi and ADWR
databases. Groundwater table levels for wells within 1000 feet of the pipeline alignment were estimated
using the water level measurements on record in the well logs. Well logs and information that was
ambiguous with regard to water table depth or suggested artesian conditions were omitted from the
review unless the depth to first water was recorded in the data. As with surface water crossings, the risks
to groundwater were categorized as high (water table 16 feet or less deep), medium (water table between
16 and 30 feet), or low (water table 30 feet or greater).
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Table 2-2
GIS Layers Used for Groundwater Assessment
GIS Layer Name
lake_powell_pipeline
Map_10_5_09
streams
major_rivers_streams
lakes_and_reservoirs

US_topo_maps

adwrwell_lpp_clip2

GW1 through GW8

Description
Location of the LPP Project
pipeline (Existing Highway
alternative and South
Transmission alternative)
Location of all major streams,
washes and dry drainages for
the states of Arizona and Utah
Location of major streams for
the States of Arizona and Utah
Locations of all major lakes
and reservoirs in the general
vicinity of the LPP Project
pipeline
USGS topographic map
Contains locations and
information contained in the
ADWR well registry database
of every registered
groundwater well in Arizona
Contains locations and
information extracted from the
USGS National Water
Information System registry
database on every registered
groundwater well in Utah and
Arizona

Purpose
Used to locate the pipeline alignment with
respect to stream crossings
Used to locate streams and washes along the
length of the LPP Project Pipeline
Used to locate major streams along the
length of the LPP Project Pipeline
Used to locate water bodies along the length
of the LPP Project Pipeline
Used to determine surface elevations and
other topographical features not available on
the aerial maps
Used to determine existing groundwater
levels along LPP Project pipeline

Used to determine existing groundwater
levels along LPP Project pipeline

Unlined Afterbay Reservoir Recharge Impacts
Afterbay reservoir locations were determined from preliminary engineering drawings. Only one open-air
unlined reservoir is planned, the Hurricane Cliffs Pump Storage Afterbay reservoir. Impacts on
groundwater resources at this location associated with seepage from the afterbay reservoir were evaluated
by determining approximate depth to groundwater using USGS NWIS data and by reviewing NRCS soils
maps. Well locations also were determined using the USGS NWIS database.

Groundwater – Surface Water Interactions
Interactions between groundwater and surface water were evaluated by identifying locations where
groundwater recharge associated with the LPP Project could affect surface water discharge rates or water
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quality. This was accomplished by reviewing topographic and geologic maps, as well as USGS reports
relevant to this issue.

Water Quality Impacts
2.4.5.1 Data Review and Modeling
Water quality data from hydrogeologic reports and from unpublished data sets were used for preliminary
geochemical modeling at Sand Hollow Reservoir. The USGS geochemical modeling tool PHREEQC was
used to evaluate the potential for precipitation or dissolution associated with blending of water from Lake
Powell with groundwater underlying Sand Hollow Reservoir.
The USGS prepared a model of geochemical interactions resulting from blending of water from Lake
Powell with groundwater at Sand Hollow Reservoir. The results of this modeling have not yet been
documented in a final report by the USGS. A summary of findings was obtained from the USGS via
personal communication.

2.4.5.2 Recharge Evaluation
A preliminary evaluation of recharge was performed at Sand Hollow Reservoir. The evaluation included a
review of well logs, soil maps, geologic maps, and calculations for estimating infiltration capacity. The
results of PHREEQC modeling were incorporated into the recharge evaluation for Sand Hollow
Reservoir. The findings of this evaluation were documented in a technical memorandum, included as
Appendix A.
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Chapter 3
Affected Environment (Baseline Conditions)
3.1 Impact Area
The area of potential effect for Groundwater Resources includes a corridor encompassing both sides of
each of the alignments identified and described in Sections 1.2.1 (South Alternative), 1.2.2 (Existing
Highway Alternative), and 1.2.3 (Southeast Corner Alternative). The corridor extends approximately 200
feet on either side of each alternative alignment. However, where groundwater and well data were scarce
(which included much of the LPP Project alignments), the closest available groundwater data were used if
it was likely to be reasonably representative of conditions near the alignments.
The Transmission Line Alignments described in Section 1.2.4 were not included in the Groundwater
Resources study because these alternatives would not affect groundwater resources.

3.2 Overview of Baseline Conditions
Lake Powell Pipeline
3.2.1.1 Intake Pump Station Construction Dewatering
Water table elevations matched the elevation of Lake Powell during the drilling program. Groundwater is
expected to seep from the rock mass into the IPS shafts and tunnels during construction. Groundwater
dewatered from drains, sumps, and dewatering wells would be pumped to the surface where it would be
discharged into portable water tanks and particles settled and removed prior to disposal to minimize
effects during construction and to protect water quality when discharged in the spillway at Glen Canyon
Dam and thus the Colorado River downstream of the dam.
The collected hydrogeologic data provided the basis for an estimate of maximum expected groundwater
inflow volume for the intake shafts, forebay connector tunnels and forebay chamber. Groundwater
inflows of maximum expected volume are approximated as follows:
•
•
•
•

1000 gpm for one of the 19-ft diameter intake shafts
1,500 gpm for two 19-ft diameter intake shafts if shafts are constructed simultaneously
200 gpm for one of the forebay connector tunnels
400 gpm for the forebay chamber

Therefore the maximum rate of dewatering that would need to occur at any given time would be 1,500
gpm. Dewatering or extraction wells could be constructed around the footprint of the underground
construction area. The wells would pump water from the rock mass in the vicinity of the construction area
to lower the potentiometric surface and discharge it directly into the temporary holding tanks for settling
of suspended solids, treatment facility thereby reducing the potential groundwater inflow volumes into the
shafts and tunnels. The relatively low permeability of the Navajo Sandstone in which the structures would
be constructed would require close well spacing.
Discharge of drilling fluids would require treatment to remove solids. Discharge would pass through one
or more tanks with sufficient residence time to allow suspended particles to settle; the clarified water
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would then be conveyed to the Glen Canyon Dam spillway and discharged on the downstream side so no
discharge would enter Lake Powell.
It is anticipated that fluids circulated during shaft and tunnel construction will discharge into one end of a
trench or rectangular tank. Using typical settling velocities for particles in water (Fifield, J. 2001.
Designing for Effective Sediment and Erosion Control on Construction Sites. Forester Press, Santa
Barbara, CA) and assuming a particle size of very fine sand (from sandstone), a settling velocity (Vs) of
approximately 0.02 ft/sec can be expected. If the tank depth is assumed to be 4 ft deep, a residence time
(Tr) of at least 200 seconds would be required to settle a particle at the water surface. For a
conservatively high estimate of 1,500 gpm discharge and assuming a tank width of 8 feet (a practical
width for transport by truck), the velocity of linear flow from one end of the tank is:
Vf = Q/A = (1500 gal/min)(1 ft3/7.48 gal)(1 min/60 sec)/((8 ft)(4 ft) = 0.1 ft/sec
The minimum length of the tank would need to be:
L = (Vf)(Tr) = (0.1 ft/sec)(200 sec) = 20 ft
Therefore, a settling tank or basin would be about 8 ft x 20 ft x 4 ft deep to remove very fine sand
particles. Settling of solids is likely to involve two tanks or basins in series, with the decant from the first
tank or basin flowing from the top of the water column into the second tank or basin. Baffles at the end
of each tank or basin would help to distribute the flow velocity evenly across the width of the tank or
basin. Once clarified, water that is not recirculated would be pumped to the Glen Canyon Dam right
spillway and discharged on the downstream side away from Lake Powell into the Colorado River.

3.2.1.2 Shallow Groundwater
3.2.1.2.1 Stream Channel Crossings. The potential to encounter groundwater along most of the LPP
Project alignments is low, because most of the alignments are located across areas where groundwater has
been historically recorded at low levels, often with few water production wells. Table 3-1 presents stream
crossings and washes along the alignments and the estimated probability of encountering groundwater
during construction, requiring dewatering. Estimated depths to groundwater were obtained from relevant
well water level measurements where available, which are discussed in greater detail in Section 3.2.1.1.2.
If no direct information was found for determining depth to groundwater at channel crossings, it was
assumed that crossings where stream flow occurs much of the year would be at high risk, crossings of
infrequent, intermittent-flowing streams would be at medium risk, and crossings of normally-dry washes
would be at low risk. The locations where stream channel crossings present a medium to high risk of
encountering groundwater during construction are shown in Figure 3-1 for the Water Conveyance System
and Figure 3-2 for the Hydro System (all alignments).
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Table 3-1
LPP Stream Channel Crossings

Stream Channel

Probability of Encountering
Groundwater

Rationale

Existing Highway Alternative
Paria River
Buckskin Gulch
Johnson Wash
Kanab Creek
Cottonwood Creek
Sand Wash
Two Mile Wash/Sand
Wash
Cane Beds/Short
Creek
White Sage Wash
Jacob Canyon Wash
Kanab Creek
Bitter Seeps Wash
Jacob Canyon Wash

High
Medium
Low
High

Streamflow occurs in all seasons of the year
Typically dry but flows in wet periods
Typically dry
Streamflow occurs in all seasons of the year;
high water table in area wells
Low/Medium
Anecdotal account of flow other than after
storm events
Low/Medium
Anecdotal account of flow other than after
storm events
Low/Medium
Anecdotal account of flow other than after
storm events
High
Short Creek flows part of the year; medium to
high measured water table in area wells
South Pipeline Alternative
Low
Typically dry
Low
Typically dry
High
Streamflow occurs much of the year
Low
Typically dry
Southeast Corner Alternative
Low
Typically dry

3.2.1.2.2 Groundwater Wells. Depth to groundwater away from stream channel crossings was
determined from well logs and USGS water level measurement records. These were used to identify areas
where there is a medium to high risk of encountering groundwater during construction of the pipeline.
The locations where there is a medium to high risk of encountering groundwater are shown in Figure 3-1
for the Water Conveyance System and Figure 3-2 for the Hydro System. A list of well numbers of well
logs used for determining risks to groundwater is provided in Appendix B.
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3.2.1.3 Afterbay Reservoir Recharge
Two open-air reservoirs could be constructed as part of the LPP Project, including the Hurricane Cliffs
Hydrostation forebay reservoir and the Hurricane Cliffs Hydrostation afterbay reservoir. Both reservoirs
are located near the Hurricane Cliffs, as shown in Figure 3-3. Only the Hurricane Cliffs Hydrostation
afterbay reservoir would not be lined to prevent substantial seepage.
Seepage from the pumped storage afterbay reservoir is likely because the reservoir would overlie
generally coarse-grained alluvial sediments with moderate to high rates of permeability. However, well
measurements in the vicinity of the pumped storage afterbay reservoir show that groundwater is deep, and
few, if any, existing groundwater users are currently in the area. Recharge from the pumped storage
afterbay reservoir may result in localized groundwater mounding. No known wells are currently located
within one mile of the pumped storage afterbay reservoir. If mounding eventually extends out from the
pumped storage afterbay reservoir to existing or future production wells or if the water table rises as a
result of recharge from the pumped storage afterbay reservoir, it would provide a positive hydraulic
benefit to groundwater resource users. However, because no drilling geologic data that extends to the
water table are available at this location, it is not known whether any impermeable layers may exist that
would impede recharge to the deep aquifer.

3.2.1.4 Groundwater – Surface Water Interactions
Only one location within the LPP Project has the potential to be affected by groundwater-surface water
interactions. This would be at Sand Hollow Reservoir and the nearby Virgin River. Recharge from the
existing Sand Hollow Reservoir, which began filling in 2002, affects groundwater levels near Sand
Hollow Reservoir by causing mounding of the groundwater table. This mound now extends from the
underlying water table to the bottom of the reservoir, and therefore cannot get much larger. Some of the
recharge is recovered by production wells. Flow within the Navajo Sandstone aquifer system underlying
Sand Hollow Reservoir is northward and westward, and intercepts the Virgin River both north and west
of the reservoir. Ongoing studies by the USGS (USGS 2005; 2007; 2009; 2012) suggest that the water
levels within the aquifer are no longer changing substantially as a result of recharge from Sand Hollow
Reservoir. Therefore rates of discharge to the Virgin River are assumed to be approximately stabilized

Lake Powell Pipeline
Final Groundwater Resources Study Report

3-6

4/30/16
Utah Board of Water Resources

reek

Ash Creek

¬
«

No r

th C

17

Quail Creek
Reservoir (Existing)

¬
«
9

¬
«
9

¬
«
9

Sand Hollow
Reservoir (Existing)
Go
ul d

59

n
Sa
ta
ar
Cl
a
ve
Ri

¬
«
§
¦
¨
18
I-15

ver
Virgin Ri

Wa
sh

¬
«

#
Sand Hollow Hydro Station

r

#
sh
e Wa
Pearc
Fort

Hurricane Cliffs
Afterbay

#

HS-4 (Alt.)
South Alt. Sta. 7045+50
Hwy. Alt. Sta. 6653+50

¬
«
59

Hurricane Cliffs Hydro Station
n Wash
Dutchma

Hurricane Cliffs
Forebay
#
!

!!

Hurricane Cliffs Forebay/Afterbay

US Highway

Tribal Lands

Lakes & Reservoirs

ST Highway

State Boundaries

Major Rivers & Streams

Water Conveyance System

Hwy

County Boundaries

Hydro System - South Alignment Alternative

Major Road

!!

National Park/Monument

!!

Project Hydro Station

!!

!!

Project Regulating Tank

!!

!!

!

#

!

!!

Interstate

!

Project Pump Station

!!

"

Lake Powell Pipeline Project
FERC Project Number:
12966-001
BLM Serial Numbers:
AZA-34941
UTU-85472
0

0.5

1

2

3

´
4
Miles

Spatial Reference: UTM Zone 12N, NAD-83

UDWRe Figure 3-3

Lake Powell Pipeline
Project Reservoirs

and are unlikely to change substantially as a result of recharge from the reservoir, regardless of the source
of water filling the reservoir.

3.2.1.5 Water Quality
Groundwater quality within the LPP Project study area may only be affected at the proposed Hurricane
Cliffs Hydropower afterbay reservoir and at the existing Sand Hollow Reservoir because discharges to
unlined reservoirs would only occur at these two locations. No water quality data were identified for
groundwater in the vicinity of the afterbay reservoir. Therefore it is not possible to identify baseline
conditions at this location.
Water quality at Sand Hollow Reservoir has been characterized by ongoing USGS investigations (USGS
2005; 2007; 2009; 2012). The effects of recharge using Virgin River water, which is similar in
concentrations of total dissolved solids and most individual constituents to Lake Powell water, have been
documented by the USGS. Current recharge at Sand Hollow Reservoir has resulted in a trend toward
higher TDS, caused in part by the higher TDS of Virgin River water as it blends with underlying
groundwater, as well as a probable leaching effect of salts within the soil. This leaching appears to be
diminishing, because groundwater quality near the reservoir appears to be improving after an initial
increase in TDS. If current trends continue, groundwater underlying Sand Hollow Reservoir will become
similar to the recharge water. A more extensive discussion is provided in the Recharge Technical Report,
included in Appendix A.
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Chapter 4
Environmental Consequences (Impacts)
4.1 Significance Criteria
The following criteria were used in this evaluation to determine whether impacts associated with the LPP
Project and appurtenances would be significant. Significance criteria were established based on the
impact topics identified herein, which were identified in the Study Plan. Impacts are considered
significant only if they would occur within the design life of the LPP Project (75 years), and could not be
mitigated by design.

Intake Pump Station Construction Dewatering
Dewatering associated with construction of the IPS would be a significant impact on groundwater
resources if dewatering would result in a measurable, long-term depletion of groundwater resources to
resource users, relative to baseline conditions.

Shallow Groundwater
Dewatering of shallow groundwater to facilitate construction along any of the LPP Project alignments
would be a significant impact on groundwater resources if dewatering would result in a measurable, longterm depletion of groundwater resources to resource users, relative to baseline conditions.

Groundwater Recharge
Groundwater recharge associated with the LPP Project would be a significant impact on groundwater
resources if resulting recharge would result in a measurable, long-term change in availability of
groundwater resources to resource users, relative to baseline conditions.

Groundwater-Surface Water Interactions
Groundwater-surface water interactions associated with recharge that would occur as part of the LPP
Project would be a significant impact on groundwater resources if the recharge would result in
measurable, long-term changes in the rates or locations of groundwater-surface water interactions, relative
to baseline conditions.

Water Quality
Changes in water quality associated with the LPP Project alternatives would be a significant impact on
groundwater resources if the changes would degrade groundwater quality, either by changing the state
aquifer classification or by increasing concentrations of constituents such that they would exceed state
numerical standards for drinking water.

4.2 Potential Impacts Eliminated From Further Analysis
No impacts were eliminated from further analysis.
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4.3 South Alternative Impacts
Construction Impacts
4.3.1.1 Intake Pump Station Construction Dewatering
Construction dewatering for the IPS would be of a duration of potentially numerous months. This would
result in a cone of depression of the water table around the IPS to the north, west and south. The water
table in boreholes at the IPS location indicate that groundwater in the Navajo Sandstone at that location is
in hydraulic connection with Lake Powell, so the lake would serve as a recharge boundary which would
limit the cone of depression eastward and would provide much of the water that would be pumped over
the long term. The relatively low permeability of the Navajo Sandstone aquifer matrix would result in a
steep groundwater gradient within the cone of depression that would limit the extent of drawdown around
the IPS facility during construction dewatering. A review of Arizona Department of Water Resources
Well Registry identified no production wells within one mile of the proposed IPS site. Because of the
isolation of the proposed IPS facility, no production wells would be affected. No measurable impacts
would occur and no significant impacts would occur.

4.3.1.2 Shallow Groundwater
Shallow groundwater would be encountered at the Paria River and Kanab Creek near Fredonia, and
possibly at the Cane Beds -Short Creek area in the Colorado City area. Shallow groundwater probably
would be encountered at the Sand Hollow Reservoir outlet. Although possible, it is unlikely that shallow
groundwater would be encountered elsewhere. Best management practices (BMPs) would be incorporated
to limit drawdown during construction dewatering to the minimum drawdown necessary for safe and
effective construction. BMPs would be utilized to prevent groundwater migration along trench bedding
where shallow groundwater is encountered. A list of anticipated BMPs that would be required for
construction are provided in Appendix C. Drawdown would be temporary, no longer than necessary for
construction purposes, which would not cause long-term or extensive depletion of groundwater levels or
available supplies. Disposal of dewatered groundwater would be performed using BMPs to prevent
excessive erosion. Therefore, no measurable impacts and no significant impacts are expected to occur.

4.3.1.3 Groundwater Recharge
Construction of the South Alternative would not affect any known groundwater recharge. The South
alignment does not cross through any observed or documented groundwater recharge areas. No impacts
would occur.

4.3.1.4 Groundwater-Surface Water Interactions
Dewatering disposal during construction would be performed using BMPs to prevent erosion or other
impacts on surface water. Therefore, no impacts and no significant impacts would occur as a result of
construction dewatering. No other impacts would occur.

4.3.1.5 Water Quality
Groundwater quality would not be affected by short-term dewatering or other construction-related work.
Therefore, no impacts would occur and no significant construction impacts would occur on groundwater
quality.
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Operational Impacts
4.3.2.1 Intake Pump Station Long-Term Operation
The shafts and tunnels would be lined which would minimize or eliminate groundwater inflow. After
construction is completed, the groundwater table would stabilize at or near the water level elevation of
Lake Powell. No measurable impacts on groundwater would occur.

4.3.2.2 Shallow Groundwater
Occasional water releases from pipeline and penstock drains would occur at low points in the profile.
These temporary drain releases to streams and dry washes would have no measurable impacts on shallow
groundwater. If released surface water recharged to the ground in these streams and dry washes, the
resulting impacts on shallow groundwater would be positive and intermittent. No significant impacts
would occur on shallow groundwater.

4.3.2.3 Groundwater Recharge
Substantial groundwater recharge would only occur at the afterbay reservoir and at Sand Hollow
Reservoir. At the afterbay reservoir, recharge would be to a deep aquifer in the Navajo sandstone utilized
by very few groundwater resource users. If any recharge reaches the aquifer, it would result in an increase
in groundwater levels. This would be a positive, long-term impact on groundwater resources.
Recharge at Sand Hollow Reservoir from LPP water would continue the hydraulic recharge conditions
similar to baseline conditions where recharge of diverted Virgin River water occurs in the reservoir.
Therefore, no distinguishable impacts and no significant impacts would occur on groundwater resources.

4.3.2.4 Groundwater-Surface Water Interactions
Groundwater-surface water interactions would be similar to baseline conditions. Therefore, no
measurable impacts and no significant impacts would occur.

4.3.2.5 Water Quality
During operations, infrequent releases of LPP Project water could occur from drain valves at low points
in the pipeline during brief winter maintenance and inspection periods of not longer than two weeks. The
LPP water released to the low points are existing ephemeral drainages that could receive discharges for up
to two days. The quality of this water would be the same as in Lake Powell, and recharge would occur as
the water is discharged from the pipeline drain. Groundwater quality would not be measurably affected
during long-term operation of the LPP Project from these infrequent discharges.
Water quality impacts associated with the LPP Project would be similar to baseline conditions because of
the similarity of Virgin River water quality to the Lake Powell water that would be delivered to Sand
Hollow Reservoir. Therefore, no measurable impacts and no significant impacts would occur on
groundwater resources.
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Recharge at the afterbay reservoir is of unknown quantity into an aquifer of unknown quality; however,
recharge would be into a deep aquifer with few or no groundwater users. Therefore, no measurable
impacts and no significant impacts are expected to occur.

4.4 Existing Highway Alternative Impacts
Construction Impacts
4.4.1.1 Intake Pump Station Construction Dewatering
Impacts would be the same as for the South Alternative. No significant impacts would occur.

4.4.1.2 Shallow Groundwater
Impacts would be similar to the South Alternative. No significant impacts would occur.

4.4.1.3 Groundwater Recharge
No measurable impacts would occur.

4.4.1.4 Groundwater-Surface Water Interactions
Dewatering disposal during construction would incorporate BMPs that would prevent erosion or other
impacts on surface water. Therefore, no measurable impacts and no significant impacts would occur as a
result of construction dewatering. No other impacts would occur.

4.4.1.5 Water Quality
Groundwater quality would not be affected by short-term dewatering or other construction-related work.
Therefore, no measurable impacts and no significant construction impacts would occur.

Operational Impacts
4.4.2.1 Intake Pump Station Long-Term Operation
Impacts would be the same as for the South Alternative. No measurable impacts would occur.

4.4.2.2 Shallow Groundwater
No measurable impacts would occur.

4.4.2.3 Groundwater Recharge
No measurable impacts would occur.

4.4.2.4 Groundwater-Surface Water Interactions
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No measurable impacts would occur.

4.4.2.5 Water Quality
Potential unmeasurable impacts would be the same as described for the South Alternative in Section
4.3.2.5.

4.5 Southeast Corner Alternative Impacts
Construction Impacts
4.5.1.1 Intake Pump Station Construction Dewatering
Impacts would be the same as for the South Alternative. No significant impacts would occur.

4.5.1.2 Shallow Groundwater
Impacts would be similar to the South Alternative. No significant impacts would occur on shallow
groundwater.

4.5.1.3 Groundwater Recharge
No measurable impacts would occur.

4.5.1.4 Groundwater-Surface Water Interactions
Dewatering disposal during construction would incorporate BMPs that would prevent erosion or other
impacts on surface water. Therefore, no measurable impacts and no significant impacts would occur as a
result of construction dewatering. No other impacts would occur. A list of anticipated BMPs that would
be required for construction are provided in Appendix C.

4.5.1.5 Water Quality
BMPs would be utilized during construction to prevent accidental releases of fuel or chemicals and to
minimize disposal of turbid water that could affect groundwater quality. Therefore, no significant
construction impacts would occur. A list of anticipated BMPs that would be required for construction are
provided in Appendix C.

Operational Impacts
4.5.2.1 Intake Pump Station Long-Term Operation
No measurable impacts would occur.

4.5.2.2 Shallow Groundwater
No measurable impacts would occur.
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4.5.2.3 Groundwater Recharge
No measurable impacts would occur.

4.5.2.4 Groundwater-Surface Water Interactions
No measurable impacts would occur.

4.5.2.5 Water Quality
Potential unmeasurable impacts would be the same as described for the South Alternative in Section
4.3.2.5.

4.6 Natural Gas Pipeline and Generators Alternative Impacts
Construction Impacts
4.6.1.1 Intake Pump Station Construction Dewatering
The impacts would be the same as for the South Alternative. No significant impacts would occur.

4.6.1.2 Shallow Groundwater
Impacts would be similar to the South Alternative described in Section 4.3.1.1., except the natural gas
pipeline alternative trench would be three feet deep and construction would have a lower probability of
encountering shallow groundwater. No measurable impacts and no significant impacts would occur on
shallow groundwater.

4.6.1.3 Groundwater Recharge
No measurable impacts would occur.

4.6.1.4 Groundwater-Surface Water Interactions
Dewatering disposal during construction would incorporate BMPs that would prevent erosion or other
impacts on surface water. Therefore, no measurable impacts and no significant impacts would occur as a
result of construction dewatering. No other impacts would occur. A list of anticipated BMPs that would
be required for construction are provided in Appendix C.

4.6.1.5 Water Quality
Groundwater quality would not be affected by short-term dewatering or other construction-related work.
Therefore, no significant construction impacts would occur. A list of anticipated BMPs that would be
required for construction are provided in Appendix C.

Operational Impacts
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4.6.2.1 Intake Pump Station Long-Term Operation
No measurable impacts would occur.

4.6.2.2 Shallow Groundwater
No measurable impacts would occur.

4.6.2.3 Groundwater Recharge
No measurable impacts would occur.

4.6.2.4 Groundwater-Surface Water Interactions
No measurable impacts would occur.

4.6.2.5 Water Quality
No measurable impacts would occur.

4.7 No Lake Powell Water Alternative
WCWCD No Lake Powell Water Alternative
4.7.1.1 Intake Pump Station Construction Dewatering
The IPS would not be constructed so no dewatering would be needed. No impacts would occur.

4.7.1.2 Shallow Groundwater
Shallow groundwater resources would be affected as water supplies become increasingly scarce.
Increasing demands for water supply would maximize groundwater resource usage. Shallow groundwater
recharged to the Navajo sandstone aquifer beneath and around Sand Hollow Reservoir would be reserved
for use during dry periods to compensate for any deficit between annual supply and demand.

4.7.1.3 Groundwater Recharge
The No Lake Powell Water Alternative would eliminate outdoor landscape watering with potable water.
Currently, most of the water used for this purpose originates from surface water, primarily the Virgin
River. Elimination of outdoor watering with potable water would eliminate groundwater recharge in the
St. George metropolitan area except for secondary water used for irrigating landscapes in LaVerkin,
Toquerville and Hurricane. Under the No Lake Powell Water Alternative, a reduction in potable outdoor
water irrigation would occur in the WCWCD service area of St. George and surrounding areas, which
would reduce the volume of groundwater recharge. The estimated reduction in residential outdoor potable
water use by 2052 (the projected year when all LPP Proposed Action water would be utilized) would be
between 51,633 acre-feet per year and 56,724 acre-feet per year when compared to the Proposed Action.
UDWRe estimates that approximately 50 percent of current residential potable water used for outdoor
residential watering is consumed by evapotranspiration, and the remaining 50 percent is recharged to
groundwater. Non-sewered return flows of potable water are projected by UDWRe to decrease from 50
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percent to 30 percent between 2010 and 2050 resulting from increased water conservation measures and
more efficient use of potable water for outdoor watering. UDWRe estimates that approximately 20
percent of commercial potable water use is used for outside watering, and approximately 80 percent of
institutional potable water use is used for outside watering. This would be a long-term adverse impact and
would be a significant long-term adverse impact on groundwater recharge in the St. George metropolitan
area.

4.7.1.4 Groundwater-Surface Water Interactions
Under the No Lake Powell Water Alternative, the reduction in recharge from outdoor watering, discussed
in Section 4.7.1.3, would affect return flows to the Virgin River. This recharge eventually becomes return
flow to the Virgin River. The reduction in potable outdoor water use and water efficiency improvements
would reduce the percent of outdoor residential, commercial and institutional irrigation water recharged to
the aquifer to about 30 percent of the total.
Thus, from 15,500 to 17,017 acre-feet per year (21.4 to 23.5 cubic feet per second, on average) of return
flow to the Virgin River would not occur by 2052, a reduction of non-sewered return flows of 77 to 80
percent when compared to baseline conditions. This would be a measurable, significant impact on
groundwater-surface water interactions.

4.7.1.5 Water Quality
The No Lake Powell Water Alternative could adversely impact groundwater quality in the St. George
metropolitan area through recharge only with lower quality secondary surface water for outdoor
irrigation. Groundwater quality could gradually decrease from increased concentration of TDS associated
with the secondary irrigation water, mostly supplied from reuse effluent. Moderate adverse impacts on
groundwater quality could occur. These impacts could be significant on groundwater quality in the St.
George metropolitan area.

KCWCD No Lake Powell Water Alternative
4.7.2.1 Intake Pump Station Construction Dewatering
Construction of the IPS would not occur, so no impacts would occur.

4.7.2.2 Shallow Groundwater
The Kanab Creek aquifer would be further developed to meet demands for M&I water in the KCWCD
service area for Kanab and Johnson Canyon. The shallow aquifer associated with Kanab Creek would be
further depleted and this would be a minor impact on groundwater resources in the Kanab area.

4.7.2.3 Groundwater Recharge
No measurable impacts would occur.

4.7.2.4 Groundwater-Surface Water Interactions
No measurable impacts would occur.
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4.7.2.5 Water Quality
No measurable impacts would occur.

4.8 No Action Alternative
WCWCD No Action Alternative
4.8.1.1 Intake Pump Station Construction Dewatering
Construction of the IPS would not occur, so no impacts would occur.

4.8.1.2 Shallow Groundwater
Shallow groundwater resources would be affected as water supplies become increasingly scarce.
Increasing demands for water supply would maximize groundwater resource usage. Shallow groundwater
recharged to the Navajo sandstone aquifer beneath and around Sand Hollow Reservoir would be reserved
for use during dry periods to compensate for any deficit between annual supply and demand.

4.8.1.3 Groundwater Recharge
No impacts would occur.

4.8.1.4 Groundwater-Surface Water Interactions
No impacts would occur.

4.8.1.5 Water Quality
No impacts would occur.

KCWCD No Action Alternative
4.8.2.1 Intake Pump Station Construction Dewatering
Construction of the IPS would not occur, so no impacts would occur.

4.8.2.2 Shallow Groundwater
Pressure would increase on groundwater resources as the projected shortage of available water would
require maximization of the groundwater resource usage. Eventually, the capacity of the aquifers would
be exceeded and depletion would occur, limiting the availability of water for use. This would cause a
significant long term impact.

4.8.2.3 Groundwater Recharge
No impacts would occur.
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4.8.2.4 Groundwater-Surface Water Interactions
No impacts would occur.

4.8.2.5 Water Quality
No impacts would occur.
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Chapter 5
Mitigation and Monitoring
5.1 South Alternative
The following protection, mitigation and enhancement measures would be implemented to protect and
mitigate potential effects on groundwater resources. A list of anticipated BMPs that would be implemented
during construction are provided in Appendix C.

Planning
UDWRe would prepare site specific groundwater Best Management Practices (BMPs) and implement a
Spill Prevention, Control and Countermeasures Plan (SPCCP) to minimize the potential for groundwater
contamination from uncontrolled or unmitigated releases of hazardous materials. The SPCCP would
include measures such as using portable containment pads for refueling and servicing construction
equipment to prevent hazardous material spills on the ground surface where it could come into contact
with surface and/or groundwater.

Site Stabilization and Erosion Control
UDWRe would specify hydroseeding, mulching, soil stabilizers (binders), silt fences, geotextiles, and
erosion control blankets as necessary on disturbed soils to protect against soil erosion, excessive surface
water runoff, and ponding that could transfer construction-related contaminants into the soil and/or
groundwater.

Dewatering
If dewatering is necessary, water would be pumped to an acceptable, properly designed dewatering basin.
The stored water can be used for onsite construction activities, discharged into evaporation/infiltration
basins or land-applied in adjacent land with prior permission. Pumping would be limited to the flow rate
necessary to achieve dewatering for safe and stable trench construction activities and would occur no
longer than necessary to complete construction within the open trench interval.

Pollutant Removal and Peak Runoff Control
UDWRe would require construction contractors to manage and control all sediment from dewatered
groundwater using earth dikes, drainage swales, ditches, velocity dissipation devices, slope drains and/or
similar methods. At the IPS, settling tanks or basins would be used to remove suspended solids from
discharge. The treated water would be pumped to the Glen Canyon Dam spillway to be discharged and
would flow from there into the Colorado River downstream of the dam.

Streambank Stabilization and Antidegradation
Construction locations with severe channel instability problems would be avoided. Stabilization and
erosion control measures would be implemented to prevent any increase in sedimentation, siltation and
turbidity to the stream as a result of construction activity. Runoff and contaminants from staging areas
would be prevented from entering stream and dry washes by using secondary containment structures.
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Directional drilling may be used in geologically sensitive locations to minimize potential for groundwater
contamination. All drilling fluids would be captured and accounted for during drilling activities.

Stormwater Percolation
Infiltration trenches would be used to percolate uncontaminated run-on and runoff stormwater as
applicable. All infiltration trenches would be reclaimed to approximate original contour following
construction completion of each segment.

Waste Management
All construction waste generated would be handled, stored and disposed of under prevailing codes and
regulations. Lined containment structures would be used where applicable to prevent groundwater
contamination from construction waste.

Monitoring
No monitoring would be required.

5.2 Existing Highway Alternative
Mitigation
Mitigation measures for the Existing Highway Alternative would be the same as described for the South
Alternative in Section 5.1.

Monitoring
No monitoring would be required.

5.3 Southeast Corner Alternative
Mitigation
Mitigation measures for the Southeast Corner Alternative would be the same as described for the South
Alternative in Section 5.1.

Monitoring
No monitoring would be required.

5.4 Natural Gas Pipeline and Generators Alternative
Mitigation
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Mitigation measures for the Natural Gas Pipeline and Generators Alternative would be the same as
described for the South Alternative in Section 5.1.

Monitoring
No monitoring would be required.

5.5 No Lake Powell Water Alternative
Mitigation
Alternative water supplies, combined with extensive water conservation measures, would be necessary to
restrict increased groundwater demands from population growth under the No Lake Powell Water
Alternative.

Monitoring
Groundwater levels would require regular monitoring to determine continued trends and rates of depletion
to maintain adequate groundwater supply for future growth under the No Lake Powell Water Alternative.

5.6 No Action Alternative
Mitigation
Alternative water supplies, combined with extensive water conservation measures, would be necessary to
restrict increased groundwater demands from population growth under the No Action Alternative.

Monitoring
Groundwater levels would require regular monitoring to determine continued trends and rates of depletion
to maintain adequate groundwater supply for future growth under the No Action Alternative.
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Chapter 6
Unavoidable Adverse Impacts
6.1 South Alternative
The South Alternative would have unmeasurable short-term unavoidable adverse impacts on groundwater
resources. Construction impacts would include potential groundwater dewatering and disposal in areas
near the Paria River and near the Cane Beds -Short Creek area. The South Alternative would have no
long-term unavoidable adverse impacts on groundwater resources.

6.2 Existing Highway Alternative
The Existing Highway Alternative would have the same unavoidable adverse impacts on groundwater
resources as described for the South Alternative in Section 6.1.

6.3 Southeast Corner Alternative
The Southeast Corner Alternative would have the same unavoidable adverse impacts on groundwater
resources as described for the South Alternative in Section 6.1.

6.4 Natural Gas Pipeline and Generators Alternative
The Natural Gas Pipeline and Generators Alternative would have the same unavoidable adverse impacts
on groundwater resources as described for the South Alternative in Section 6.1.

6.5 No Lake Powell Water Alternative
The No Lake Powell Water Alternative would have no short-term unavoidable adverse impacts on
groundwater resources. It would have major long-term unavoidable adverse impacts on groundwater
resources in the St. George metropolitan area resulting from eliminating outdoor irrigation with potable
water, reducing shallow groundwater recharge except for those areas irrigated with secondary water. The
elimination of shallow groundwater recharge from outdoor irrigation with potable water would reduce
groundwater discharge to the Virgin River and could reduce stream flows, increase water temperature,
and decrease DO concentrations during summer months, all resulting in potential adverse impacts on
aquatic organisms. Depletion of groundwater supplies would result in reduced availability of water and
higher pumping costs. Economic and population growth would eventually be limited by high cost of
water and depletion of groundwater resources. Agricultural irrigation ultimately would not occur and
groundwater recharge would not occur as a result of agricultural irrigation.

6.6 No Action Alternative
Depletion of groundwater supplies would result in reduced availability of water and higher pumping
costs. Economic and population growth would eventually be limited by high cost of water and depletion
of groundwater resources. Agricultural irrigation ultimately would not occur and groundwater recharge
would not occur as a result of agricultural irrigation.
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Chapter 7
Cumulative Impacts
This chapter analyzes cumulative impacts that may occur from construction and operation of the proposed
LPP project when combined with the impacts of other past, present, and reasonably foreseeable future
actions and projects after all proposed mitigation measures have been implemented. Only those resources
with the potential to cause cumulative impacts are analyzed in this chapter.

7.1 South Alternative
The South Alternative would have no short-term cumulative impacts on groundwater resources. The
South Alternative would have positive, long-term cumulative effects on groundwater resources resulting
from LPP water recharge into the Navajo sandstone aquifer under Sand Hollow Reservoir.

7.2 Existing Highway Alternative
The Existing Highway Alternative would have the same cumulative impacts as described for the South
Alternative in Section 7.1.

7.3 Southeast Corner Alternative
The Southeast Corner Alternative would have the same cumulative impacts as described for the South
Alternative in Section 7.1.

7.4 Natural Gas Pipeline and Generators Alternative
The Natural Gas Pipeline and Generators Alternative would have no short-term or long term cumulative
impacts on groundwater resources.

7.5 No Lake Powell Water Alternative
The No Lake Powell Water Alternative would have no short-term or long-term cumulative impacts on
groundwater resources.

7.6 No Action Alternative
The No Action Alternative would have no short-term or long-term cumulative impacts on groundwater
resources.
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Glossary
Alluvium. A deposit of soil particles transported by flowing water.
Aquifer. Rock or sediment in a formation or formations which is saturated and sufficiently permeable to
transmit usable quantities to a well or spring.
Baseflow. The part of stream discharge derived from groundwater seeping into the stream.
Dewatering. The process of removing water from an excavation and surrounding rock or soil to facilitate
below-ground construction activities.
Dry Wash. A desert drainage channel that is normally dry except following a significant runoff such as a
large storm or snowmelt.
Ephemeral Stream. A stream that flows only in response to precipitation events.
Groundwater. The water contained in interconnected pores below the surface.
Penstock: A high-pressure conduit extending from the first upstream water surface or source to the
turbine.
Phreatophyte. A deep-rooted plant that relies for moisture on subsurface conditions that are at saturation
or near saturation most of its life cycle.
Pipeline: A line of connected pipes used for carrying water over a long distance.
Recharge. The process whereby water is introduced into an aquifer.
Riparian. Zone adjacent to river and stream banks that accommodates plant species that require greater
water use than upland species.
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Abbreviations and Acronyms
ADWR

Arizona Department of Water Resources

Alt.

Alternative

AMSL

Above Mean Sea Level

BLM

Bureau of Land Management

BMP

Best Management Practice

BPS

Booster Pump Station

CFR

Code of Federal Regulations

DEQ

Department of Environmental Quality

DWQ

Division of Water Quality

FERC

Federal Energy Regulatory Commission

GCNRA

Glen Canyon National Recreation Area

GIS

Geographical Information System

GOPB

Governor’s Office of Planning and Budget

GPCD

Gallons Per Capita Per Day

GSENM

Grand Staircase-Escalante National Monument

HAL

Hansen, Allen & Luce

HPRT

High Point Regulating Tank

HS

Hydro Station

IPS

Intake Pump Station

KCWCD

Kane County Water Conservancy District

KPIR

Kaibab-Paiute Indian Reservation

kV

Kilovolt

LPP

Lake Powell Pipeline

M&I

Municipal and Industrial
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MMBtu

Million British Thermal Units

MSL

Mean Sea Level

MW

Megawatt

MWH

MWH Americas, Inc.

NWIS

National Water Information System

PHREEQC

pH-REdox-EQuilibrium C program

RO

Reverse Osmosis

ROW

Right of Way

SHR

Sand Hollow Reservoir

SITLA

School and Institutional Trust Land Administration

SPCCP

Spill Prevention, Control and Countermeasures Plan

TDS

Total Dissolved Solids

UAC

Utah Administrative Code

UBWR

Utah Board of Water Resources

UDWRi

Utah Division of Water Rights

UDWRe

Utah Division of Water Resources

USDOT

U.S. Department of Transportation

USGS

U.S. Geological Survey

WCWCD

Washington County Water Conservancy District
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The proposed Lake Powell Pipeline (LPP) would provide a new water supply of approximately
100,000 af/yr to southwest Utah communities including St. George and possibly Kanab, as well as
surrounding areas.
It is anticipated that groundwater recharge will be a component of the proposed LPP project. Some of
this groundwater recharge would be incidental; however, groundwater recharge would occur near
WCWCD wellfields. This memorandum considers the feasibility of groundwater recharge, with a
focus on water quality and regulatory issues as well as potential concerns for future users.
&
5.13C.2.1
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General

The LPP water would be pumped at a maximum flowrate of approximately 93 mgd from an intake at
Lake Powell and transported in a raw water pipeline. The terminus of the initial pipeline segment from
Lake Powell to the St. George area is proposed to be the existing Sand Hollow Reservoir east of St.
George.
Sand Hollow Reservoir currently is used as off-line storage to supply the existing Quail Creek WTP,
for aquifer recharge, and for recreation. Surplus water from the Virgin River is pumped into Sand
Hollow Reservoir during periods of excess river flow and lower demand, and then water from Sand
Hollow Reservoir is conveyed back into Quail Creek Reservoir during periods of low river flow and
high demand. Quail Creek Reservoir also is filled by a direct diversion from the Virgin River and
currently provides the raw water supply for the Quail Creek WTP. Groundwater from wells adjacent
to Sand Hollow Reservoir (up to 20 mgd maximum in the future) is pumped into the Quail Creek WTP
treated water transmission system, downstream of the WTP, for distribution to potable water users.
All of these facilities are owned and operated by the WCWCD.
&
5.13C.3.1
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Water Supply

Water supply sources in the WCWCD service area includes groundwater derived from wells and
springs, from surface water captured in reservoirs and from direct diversion from streams and rivers.
5.13C.3.1.1

Surface Water

Surface water is made available by means of local streamflow diversions but is primarily captured by
reservoirs. Major reservoirs in the vicinity include Quail Creek Reservoir, Sand Hollow Reservoir,
and Lake Powell, the last being by far the largest.
5.13C.3.1.1.1

Quail Creek Reservoir

Quail Creek Reservoir is owned and operated by WCWCD. The reservoir is supplied with water that
gravity flows from Quail Creek, but most of the water in the reservoir is diverted from the nearby
Virgin River. It has a full-pool surface area of 590 acres and a capacity of 40,325 acre-feet. The Quail
LPP Develop and Analyze Alternatives
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Creek watershed area covers 592,577 acres and has an annual average inflow of 22,000 acre-feet. The
maximum depth of the reservoir is 190 feet, and the water is contained by two dams. The reservoir
provides drinking water to the St. George metropolitan area and is treated at an on-site water treatment
plant. Minimum stream flows and excess flows are released to the Virgin River downstream of the
larger of the two dams (UGS 1999; Utah DEQ-DWQ 2007a).
5.13C.3.1.1.2

Sand Hollow Reservoir

Sand Hollow Reservoir is owned and operated by WCWCD. The full-pool surface area is
approximately 1,300 acres and a capacity of 50,000 acre-feet (USGS 2005). The reservoir water supply
originates from the Virgin River. Sand Hollow Reservoir is filled on-demand and therefore does not
have excess discharge. The reservoir also is used for aquifer recharge.
5.13C.3.1.1.3

Lake Powell

Lake Powell is the largest reservoir in Utah. The reservoir has a full-pool surface area of 162,700 acres
and a design storage capacity of 24,322,000 acre-feet. Lake Powell is stored behind Glen Canyon
Dam, built on the Colorado River two miles south of the Utah-Arizona border, with a Colorado River
watershed of 65,800,000 acres. The dam is owned and operated by the U.S. Bureau of Reclamation.
The watershed above Glen Canyon Dam includes most of eastern and southern Utah, western
Colorado, and southwestern Wyoming, as well as relatively smaller areas in the Central/Southern
Rocky Mountains in northeastern Arizona and northwestern New Mexico. The watershed area is
largely high desert of the Colorado Plateau but derives much of its runoff from the west slopes of the
Central Rocky Mountains, as well as the Uintah Mountains along the Utah-Wyoming border and the
Wind River Mountains in western Wyoming. Average inflow is approximately 12,000,000 acre/feet
per year (Reclamation 2005).
5.13C.3.1.2

Groundwater

Groundwater is used throughout the area and is obtained primarily from wells, with lesser quantities
derived from springs. Groundwater is obtained from shallow alluvial aquifers within river valleys,
from basalt bedrock, and from shallow to deep fractured and weakly cemented sedimentary rock
aquifers, most notably the Navajo Sandstone aquifer system but from others as well.
5.13C.3.1.2.1

Navajo Sandstone Aquifer

In the vicinity of the Sand Hollow Reservoir, recharge to groundwater occurs from direct precipitation
on overlying surface land within the subdrainage south and east of the Virgin River and west of the
Hurricane Cliffs. During the period following construction of Sand Hollow Reservoir in 2002,
recharge from the reservoir has occurred to the shallow unconsolidated overburden (alluvial and eolian
sand), to the basalt bedrock north of the reservoir, and primarily to the underlying Navajo Sandstone
(USGS 2005).
Sand Hollow Reservoir was filled with water pumped from the Virgin River starting in 2002 and
completed in 2005. The rate of seepage from the reservoir that has recharged the underlying Navajo
Aquifer has declined from 2002, when the reservoir began filling, to 2006 (USGS 2007). A number
of production wells near the reservoir are benefiting from recharge because the hydraulic influence of
recharge from the reservoir is raising water table elevations, thereby providing more hydraulic head
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to reduce pumping lift requirements. The groundwater is pumped from the wells, owned and operated
by the WCWCD, for use in St. George and nearby communities west of the reservoir.
&
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Groundwater quality protection standards in Utah are specified in UAC 317-6 and are based on
established groundwater quality numerical standards as well as on beneficial uses. Aquifers are
assigned a protection standard based upon the designated beneficial uses; however, only a limited
number of aquifers in the State of Utah have been assigned a groundwater classification. Groundwater
classifications are presented in Table 5.13C.1. Numerical groundwater quality standards are found in
UAC R317-6-2 and are presented in Table 5.13C.2.
Table 5.13C.1 – Groundwater Classes for the State of Utah (UAC R317-6-3)
Classification

Title

IA
IB

Pristine Groundwater
Irreplaceable Groundwater

IC

Ecologically Important
Groundwater
Drinking Water Quality
Groundwater
Limited Use Groundwater

II
III

IV
Saline Groundwater
TDS = Total Dissolved Solids

5.13C.4.1

Definition
Meets groundwater quality standards with TDS <500 mg/L
Meets groundwater water quality standards with no
comparable replacement source
Important to wildlife habitat
Meets groundwater quality standards with TDS >500 mg/L
but <3,000 mg/L
Does not meet groundwater standards and/or TDS >3,000
mg/L but <10,000 mg/L
TDS >10,000 mg/L

Class IA Protection Levels

In addition to the parameters listed in Tables 5.13C.1 and 5.13C.2, UAC 317-6 also requires
compliance with the following degradation requirements when discharging to groundwater:
x

TDS may not exceed 1.25 times background concentrations, or background plus
two standard deviations

x

When a contaminant is not detectable in background, the affected groundwater may
not exceed the greater of 0.1 times the numerical groundwater quality standard
value, or the limit of analytical detection

x

When a contaminant is detectable in background, the affected groundwater may not
exceed the greater of 1.25 times the background concentration, or 0.25 times the
numerical groundwater quality standard value, or background plus two standard
deviations

x

In no case will the concentration of a contaminant in affected groundwater be
allowed to exceed the numerical groundwater quality standard.
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Table 5.13C.2 – Utah Numerical Groundwater Quality Standards
Parameter Description
Physical Characteristics
Color (units)
Corrosivity (characteristic)
Odor (threshold number)
pH (units)
Inorganic Chemicals (mg/L)
Bromate
Chloramine (as Cl2)
Chlorine (as Cl2)
Chlorine Dioxide
Chlorite
Cyanide (free)
Fluoride
Nitrate (as N)
Nitrite (as N)
Total Nitrate/Nitrite (as N)
Metals (mg/L)
Antimony
Asbestos (fibers/l and > 10 microns in length)
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Selenium
Silver
Thallium
Zinc
Organic Chemicals (mg/L)
Pesticides and PCBs
Alachlor
Aldicarb
Aldicarb sulfone
Aldicarb sulfoxide
Atrazine
Carbofuran
Chlordane
Dalapon (sodium salt)
Dibromochloropropane (DBCP)
2, 4-D
Dichlorophenoxyacetic acid (2, 4-) (2,4D)
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Value
15.0
Noncorrosive
3.0
6.5-8.5
0.01
4
4
0.8
1.0
0.2
4.0
10.0
1.0
10.0
0.006
7.0 × 106
0.05
2.0
0.004
0.005
0.1
1.3
0.015
0.002
0.05
0.1
0.002
5.0

0.002
0.003
0.002
0.004
0.003
0.04
0.002
0.2
0.0002
0.07
0.07
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Parameter Description

Value

Dinoseb
Diquat
Endothall
Endrin
Ethylene Dibromide (EDB)
Glyphosate
Heptachlor
Heptachlor epoxide
Lindane
Methoxychlor
Oxamyl (Vydate)
Pentachlorophenol
Picloram
Polychlorinated Biphenyls
Simazine
Toxaphene
2, 4, 5-TP (Silvex)
Volatile Organic Chemicals (mg/L)
Benzene
Benzo (a) pyrene (PAH)
Carbon tetrachloride
1, 2 – Dichloroethane
1, 1 – Dichloroethylene
1, 1, 1-Trichloroethane
Dichloromethane
Di (2-ethylhexyl) adipate
Di (2-ethylhexyl) phthalate
Dioxin (2,3,7,8-TCDD)
para – Dichlorobenzene
o-Dichlorobenzene
cis-1,2 dichloroethylene
trans-1,2 dichloroethylene
1,2 Dichloropropane
Ethylbenzene
Hexachlorobenzene
Hexachlorocyclopentadiene
Monochlorobenzene
Styrene
Tetrachloroethylene
Toluene
Trichlorobenzene (1,2,4-)
Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethylene
Vinyl chloride
LPP Develop and Analyze Alternatives

0.007
0.02
0.1
0.002
0.00005
0.7
0.0004
0.0002
0.0002
0.04
0.2
0.001
0.5
0.0005
0.004
0.003
0.05
0.005
0.0002
0.005
0.005
0.007
0.200
0.005
0.4
0.006
0.00000003
0.075
0.6
0.07
0.1
0.005
0.7
0.001
0.05
0.1
0.1
0.005
1
0.07
0.2
0.005
0.005
0.002
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Parameter Description

Value

Xylenes (Total)
10
Other Organic Chemicals
Five Haloacetic Acids (HAA5) [Monochloroacetic acid; Dichloroacetic acid;
0.06
Trichloroacetic acid; Bromoacetic acid; Dibromoacetic acid]
Total Trihalomethanes (TTHM)
0.08
Radionuclides
Radium-226 + Radium-228
5pCi/l
Gross alpha, including Radium-226 but excluding Radon and Uranium
15pCi/l
Uranium
0.030 mg/l
Beta particle and photon radioactivity
4 millirem/year a
Notes:
a. Except for the radionuclides listed below, the concentration of man-made radionuclides causing four millirem total
body or organ dose equivalents shall be calculated on the basis of a two liter per day drinking water intake using the
168 hour data listed in "Maximum Permissible Body Burden and Maximum Permissible Concentration Exposure", NBS
Handbook 69 as amended August 1962, U.S. Department of Commerce. If two or more radionuclides are present, the
sum of their annual dose equivalent to the total body or to any organ shall not exceed four millirem/year. Average
annual concentrations assumed to produce a total body or organ dose of four millirem/year:
Radionuclide Critical Organ Concentration
Tritium Total Body 20,000 pCi/L
Strontium-90 Bone Marrow 8 pCi/L
b. A permit specific ground water quality standard for any pollutant not specified above may be established by the State
at a level that will protect public health and the environment. This permit limit may be based on U.S. Environmental
Protection Agency maximum contaminant level goals, health advisories, risk based contaminant levels, standards
established by other regulatory agencies and other relevant information.

5.13C.4.2

Class II Protection Levels

In addition to the parameters listed in Tables 5.13C.1 and 5.13C.2, UAC 317-6 also requires
compliance with the following degradation requirements for industrial discharges to groundwater:
x

TDS may not exceed 1.25 times background concentrations, or background plus
two standard deviations

x

When a contaminant is not detectable in background, the affected groundwater may
not exceed the greater of 0.25 times the numerical groundwater quality standard
value, or the limit of analytical detection

x

When a contaminant is detectable in background, the affected groundwater may not
exceed the greater of 1.25 times the background concentration, or 0.25 times the
numerical groundwater quality standard value, or background plus two standard
deviations

x

In no case will the concentration of a contaminant in affected groundwater be
allowed to exceed the numerical groundwater quality standard.

5.13C.4.3

Class III Protection Levels

In addition to the parameters listed in Tables 5.13C.1 and 5.13C.2, UAC 317-6 also requires
compliance with the following degradation requirements for industrial discharges to groundwater:
LPP Develop and Analyze Alternatives
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x

TDS may not exceed 1.25 times background concentrations, or background plus
two standard deviations

x

When a contaminant is not detectable in background, the affected groundwater may
not exceed the greater of 0.5 times the numerical groundwater quality standard
value, or the limit of analytical detection

x

When a contaminant is detectable in background, the affected groundwater may not
exceed the greater of 1.5 times the background concentration, or 0.5 times the
numerical groundwater quality standard value, or background plus two standard
deviations

x

In no case will the concentration of a contaminant in affected groundwater be
allowed to exceed the numerical groundwater quality standard. If the background
concentration exceeds the numerical groundwater quality standard, no increase will
be allowed.

&

$48,)(5&/$66,),&$7,216

Within the LPP project vicinity, one aquifer have been classified, the Navajo/Kayenta Aquifer in the
St. George area of Washington County. The portion of the Navajo/Kayenta Aquifer associated with
Sand Hollow Reservoir is in the Navajo Sandstone, therefore the aquifer is referred to herein as the
Navajo Sandstone Aquifer.
5.13C.5.1

Navajo Sandstone Aquifer

WCWCD applied for aquifer classification in Washington County and a small part of Iron County in
2005 (HAL 2005). The application was approved by Utah DEQ in 2007. Most of the Navajo Sandstone
Aquifer in the vicinity of Sand Hollow Reservoir is designated Class IA, with a small area west of
Hurricane/north of Sand Hollow Reservoir and a larger area north of St George designated as Class II.
The aquifer classification areas designated near Sand Hollow Reservoir are provided in Figure
5.13C.1.
&
5.13C.6.1

685)$&(:$7(548$/,7<
Lake Powell

Lake Powell water quality has been monitored at various locations. The U.S. Geological Survey
(USGS) water quality sampling location nearest to the LPP intake pump station is at Wahweap Bay,
just south of the Utah-Arizona state boundary at 2.4 miles from Glen Canyon Dam and 2.1 miles from
the proposed intake site. Sample data used for this evaluation were taken at various depths throughout
the water column at approximately monthly or bi-monthly intervals from June 1995 to March 2004
for laboratory analyses. Profile sampling (field parameters, including temperature, pH, electrical
conductivity, dissolved oxygen (DO), turbidity, oxygen reduction potential (ORP) and total dissolved
solids (TDS) were collected for various depths at approximately monthly intervals from January 2002
to March 2007. Not all samples were analyzed at each sampling event, but enough samples were
collected to provide some characterization. The average, minimum, and maximum concentrations
determined from sampling at the Wahweap Bay sampling site are presented in Table 5.13C-3. Samples
LPP Develop and Analyze Alternatives
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collected from various water depths have been placed into groups (0-5 meter (m), 5-50 m, 50-100 m,
>100 m). Concentrations shown in Table 5.13C.3 are presented in mg/L unless otherwise noted.
5.13C.6.2

Sand Hollow Reservoir

Limited water quality parameters for water in Sand Hollow Reservoir have been collected and
analyzed from 10 samples collected by the USGS during the period when the reservoir was being
filled from September 2002 to January 2006 (USGS 2005; USGS 2007). The 2006 sample was
analyzed for a limited suite of parameters. In general, the water quality is good, with slightly elevated
specific conductance (from 710 to 1,000 PS/cm) and pH ranging from 7.6 to 8.8, the highest readings
being slightly above standards for drinking water, but generally meeting those standards.

Table 5.13C.3 – Water Quality for Lake Powell at Wahweap Bay Sampling Station, Arizona
Parameter
Temperature (ºC)

pH (S.U.)

Conductivity (μS)

Dissolved Oxygen

Turbidity (NTU)

TDS (field)

Depth (m)

Average

Minimum

Maximum

0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall

17.3
12.6
8.0
7.7
10.7
8.1
7.7
7.4
7.5
7.6
786
806
949
987
878
8.1
6.5
4.3
4.2
5.6
2.3
2.5
3.7
3.9
3.1
517
526
611
638
569

8.3
7.3
6.5
6.4
6.4
7.5
2.1a
2.2a
6.2
2.1a
650
569
716
880
569
5.9
1.7
1.9
0.5
0.5
0b
0b
0b
0b
0
434
364
458
563
364

27.4
27.0
11.0
8.7
27.4
9.0
9.1
8.1
8.0
9.1
892
1018
1074
1084
1084
10.7
12.1
8.2
8.4
12.1
34.2
16.4
17.9
20.3
34.2
612
652
717
717
717
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sample events >6.9

b) Turbidity recorded at 0 NTU
- uncommon in natural surface
waters; presumably <0.1 NTU
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Parameter
TSS (lab)

Ca

Mg

Na

K

CO3

HCO3

Alkalinity

Cl

Depth (m)

Average

Minimum

Maximum

0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall

4.1
4.1
4.2
5.9
4.3
56.8
60.7
64.3
74.7
64.3
20.0
20.5
21.3
24.7
21.7
54.4
57.2
60.2
74.4
61.7
2.6
2.5
2.3
2.7
2.5
0.8
0.9
0.7
0.8
0.8
152
160
163
178
163
126
132
136
147
135
35.0
38.1
42.6
58.5
43.8

4.0
4.0
3.9
4.0
3.9
45.4
47.3
45.5
53.3
45.4
15.8
15.0
15.8
17.9
15.0
39.4
41.0
39.8
46.3
39.4
1.0
1.0
1.0
1.0
1.0
0.0
0.0
0.0
0.0
0.0
116
127
133
141
116
95
113
109
115
95
26.4
24.9
25.6
31.8
24.9

7.8
5.8
14.2
15.3
15.3
69.4
79.5
82.6
95.9
95.9
23.4
24.6
27.9
29.5
29.5
69.0
76.4
85.7
97.5
97.5
7.0
4.0
4.3
4.7
7.0
2.2
1.8
1.0
1.0
2.2
182
209
186
214
214
164
171
184
239
239
51.8
59.2
74.8
81.9
81.9
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Parameter
SO4

SiO2

Fe

Total P as P

O-phosphate as P

NH3 as N

NO2+NO3 as N

TKN as N

Depth (m)

Average

Minimum

Maximum

0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall
0-5
5-50
50-100
>100
Overall

176
184
190
228
195
7.5
7.7
8.4
8.5
8.1
0.0042
0.004
0.004
0.0041
0.0041
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.2
0.3
0.4
0.3
0.2
0.2
0.3
0.2
0.2

140
124
136
170
124
6.2
6.4
7.0
7.1
6.2
0.004
0.004
0.004
0.004
0.004
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.0
0.1
0.1
0.1
0.1
0.1

221
232
272
292
292
8.8
8.7
9.4
9.9
9.9
0.0106
0.0042
0.0059
0.0087
0.0106
0.1
0.1
0.1
0.1
0.1
0.0
0.5
0.0
0.1
0.5
0.2
0.1
0.3
0.2
0.3
0.4
0.4
0.5
0.5
0.5
0.9
0.9
6.3
0.6
6.3

Note:
All values in mg/L unless otherwise noted.
Source: Reclamation 2007.
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St. George Metropolitan Area

Groundwater quality in the St. George metropolitan area was characterized by the USGS in connection
with a hydrogeologic modeling study (USGS 2000). Additional groundwater characterization in the
Sand Hollow Reservoir vicinity was performed by the USGS as part of a study evaluating recharge of
groundwater from Sand Hollow Reservoir (USGS 2005; USGS 2007). The former study evaluated the
three major aquifers in the St. George area, whereas the latter study was limited to the Navajo Aquifer
region near Sand Hollow Reservoir in connection with an evaluation of groundwater recharge from
the reservoir. This technical memorandum primarily addresses issues affected by the proposed Lake
Powell Pipeline project, therefore groundwater quality in the St. George area is considered in the
vicinity of Sand Hollow and Quail Creek reservoirs.
5.13C.7.1.1

Groundwater Near Sand Hollow Reservoir

Sand Hollow Reservoir overlies primarily Navajo Sandstone and Quaternary basalt flows on top of
the Navajo Sandstone. A thin veneer of sandy eolian soils covers part of the rock outcrop. Prior to
construction and filling of Sand Hollow Reservoir, groundwater flowed northward. During the period
following the filling of Sand Hollow Reservoir, the groundwater flow direction is still primarily
northward, but mounding as a result of recharge has created a local outward flow component in all
directions (USGS 2005). Volumetrically, the primary flow remains northward toward the Virgin River
and away from the groundwater table mound. The dominant northward flow direction precludes
recharge from the Pine Valley Mountains, northwest of the reservoir area, considered the primary
source of regional groundwater recharge (USGS 2000), the Hurricane Cliffs to the east, and the Virgin
River to the north and west. This suggests that natural recharge in the vicinity of the reservoir occurs
largely as a result of local precipitation within Sand Hollow. This is consistent with oxygen isotope
analyses on groundwater in the Sand Hollow area, which is more similar to oxygen isotope analytical
results for local precipitation than it is to groundwater elsewhere in the region that is recharged at a
higher altitude in the Pine Valley Mountains (USGS 2005). This controls the aquatic chemical
characteristics of the natural groundwater prior to construction of Sand Hollow Reservoir.
Prior to construction of Sand Hollow Reservoir, groundwater sampling from wells and springs open
to the Navajo Aquifer and in the vicinity of the reservoir indicate two general types of water quality.
Samples from most locations have generally low (less than 500 mg/L) total dissolved solids (TDS),
relatively cool temperature (less than 20ºC), and are classified as a calcium-magnesium-carbonate
type. This water quality is generally consistent with water quality elsewhere in the Navajo Aquifer,
with slightly lower TDS concentrations probably because of local (Sand Hollow) recharge that would
be unaffected by transport over or through other formations (USGS 2000; USGS 2005).
A cluster of samples collected from wells north of the current location of the Sand Hollow Reservoir,
south and east of the Virgin River and west of the City of Hurricane, have higher TDS (greater than
500 mg/L); samples from these wells tend to be warmer than at other locations, with some samples
measured at greater than 20ºC. The warmer, higher TDS concentration wells are generally of the
calcium-sodium-sulfate type and are believed to represent a blending with deeper geothermal
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groundwater migrating up into the Navajo Aquifer through faults and fractures associated with the
Hurricane Fault Zone a few miles to the west (USGS 2000).
Sampling of monitoring and production wells in the immediate vicinity of Sand Hollow Reservoir was
conducted by the USGS as part of a study of the effects of artificial recharge of Virgin River water on
the Navajo Aquifer in Sand Hollow. The locations of these wells are shown in Figure 5.13C.2.
Sampling began at some locations between 1999 and 2001, before construction and filling of the
reservoir with Virgin River water. Periodic or one-time sampling of selected wells occurred up through
2006, and reflects the effects, if any, caused by aquifer recharge. Analytical results of this sampling,
as well as samples collected from the Virgin River and from Sand Hollow Reservoir, are shown
in Table 5.13C.4. A complete discussion of this study is provided by Heilweil DQG others (USGS
2005) and by Heilweil and Susong (USGS 2007).
Table 5.13C.4 – Pre- and Post-Filling Groundwater Quality Conditions at Sand Hollow Reservoir
Map
Number
5

Well Name
WD 10

6

Well 4

8

WD 4

9

WD 6

10

Well 8

Date
Sampled

Specific Conductance
(μS)

pH (standard
units)

Total Dissolved
Solids (mg/L)

10/12/2001
1
09/13/2001
05/07/2003
10/13/2003
08/29/2001
09/11/2002
10/15/2003
04/02/1999
12/18/2002
01/19/2006
05/15/2001
08/28/2001
09/09/2002
12/17/2002
03/19/2003
05/07/2003
06/09/2003
08/04/2003
10/06/2003
01/08/2004
05/03/2004
02/09/2005
04/05/2005
01/19/2006
10/08/2002
10/09/2003
09/21/2004

375

7.8

202

365
350
350
480
495
475
355
350
345
130
185
290
400
425
450
390
350
400
300
700
445
460
684
550
430
530

7.8
7.8
7.7
8.0
8.1
7.9
8.2
7.7
8.0
7.6
7.7
7.7
7.6
7.5
7.5
7.8
7.5
7.6
7/7
7.4
7.9
7.6
7.6
7.5
7.6
7/7

297
205
88
167
251
276
234
239
172
446
269
323
242
312
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28

North Dam 3A

30

North Dam Drain

32

WD RJ

33

WD 5

34

WD 3

36

WD 11

10/08/2002
12/18/2002
03/19/2003
06/10/2003
08/04/2003
10/09/2003
01/08/2004
05/03/2004
09/21/2004
10/29/2004
12/14/2004
02/10/2005
04/05/2005
01/19/2006
09/11/2002
12/18/2002
03/19/2003
05/08/2003
06/10/2003
08/06/2003
01/08/2004
05/03/2004
04/02/1999
12/17/2002
01/18/2006
04/03/1999
1
12/17/2002
01/18/2006
12/19/2000
01/18/2006
06/14/2001
1
12/16/2002
06/09/2003
08/05/2003
10/07/2003
01/06/2004
05/03/2004
09/20/2004
02/09/2005
01/18/2006
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4,430
2,830
1,200
1,330
1,130
1,230
1,220
1,300
980
905
960
960
960
835
2,090
1,530
1,400
1,250
430
920
980
1,050
560
530
550
540

8.0
8.0
7.9
7.8
7.8
7.8
8.2
7.7
7.7
7.9
8.0
7.7
7.8
8.0
8.0
8.1
8.0
8.0
8.1
8.1
8.3
7.9
8.2
7.7
7.7
8.3

3,020
1,890
750
842
677
723
779
828
610
614
1,450
1,070
923
810
829
659
624
637
309
-

530
528
465
460
420

7.8
7.9
7.9
7.8

311
232

455
650
700
800
770
680
920
960
977

7.6
7.9
7.8
7.8
7.8
7.7
8.2
8.1
7.9

386
482
460
450
440
667
-
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37

WD 9

38

Basin 1

39

Slope 1a

43

Hole O

44

WD 8

46

Basin 2

47

WD 13

50

WD 7

VR 2

Virgin River

05/23/2001
1
09/14/2001
09/11/2002
05/07/2003
06/09/2003
08/05/2003
10/07/2003
01/06/2004
05/03/2004
09/20/2004
02/09/2005
04/09/2005
01/18/2006
07/22/1999
1
09/10/2001
04/28/1999
1
09/12/2001
09/09/2002
03/20/2003
06/11/2001
1
09/11/2001
05/21/2001
1
09/12/2001
09/09/2002
05/08/2003
10/16/2003
07/21/1999
1
08/27/2001
08/30/2001
10/16/2003
09/10/2001
05/07/2003
10/08/2003
08/29/2001
10/03/2001
11/27/2001
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335

7.7

-

280
335
315
350
720
740
630
545
750
780
815
1,233
-

7.4
7.9
7.8
7.7
7.5
7.5
7.7
7.4
7.8
7.6
7.7
7.9
-

189
230
344
445
405
240
480
50.3
-

620
270

7.6
8.1

000

240
270
265
465

7.9
8.0
7.8
7.6

000
150
-

425
300

8.0
7.7

000
168

305
305
340
355
295

7.7
7.9
7.5
7.4
8.1

173
-

290
275
225
380
390
395
850
820
850

7.8
8.1
8.2
7.8
7.9
7.8
8.4
8.2
8.1

000
000
230
-
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RES 3

Reservoir

09/10/2002
03/20/2003
06/10/2003
08/06/2003
10/07/2003
01/08/2004
05/05/2004
09/22/2004
02/10/2005
01/18/2006

1,000
830
850
920
910
870
710
765
855
815

8.8
8.2
8.2
7.6
8.4
8.4
8.2
8.5
8.4
8.5

669
525
568
569
523
442
546
-

Notes:
1 Sample collected in open hole prior to well installation.
2 Surface water measured or sampled at Virgin River near Virgin, Utah.
3 Surface water measured or sampled in Sand Hollow Reservoir, Utah.

Nine samples were collected prior to filling the reservoir from shallow wells (250 feet deep or less) in
late August or early September 2001, and therefore could be expected to represent similar shallow
groundwater conditions. The sampled wells were from locations all around the perimeter of the current
reservoir footprint as well as from within its interior. Specific conductance for samples from this
sampling event ranged from a low of 185 μS to a high of 620 μS, with only one sample below 240 μS
and one sample above 380 μS. The median value was 290 μS. By comparison, specific conductance
for the Virgin River during that sampling period was 850 μS, which is generally consistent with
sampling analyses collected before and after that date.
Only limited TDS concentration data are available for wells sampled prior to filling Sand Hollow
Reservoir, although many wells have TDS data collected during and after filling. Measured TDS
concentrations in wells prior to filling the reservoir ranged from 88 mg/L in well #9 to 232 mg/L in
well #36. No TDS analyses were conducted for the August-September 2001, pre-reservoir sampling
event.
Hem (USGS 1985) has identified a linear relationship between specific conductance and TDS
concentration. Although the relationship is not universally applicable, it generally holds true that the
ratio of the TDS concentration to specific conductance is typically between 0.55 and 0.75. A
comparison of TDS ratios to specific conductance for data collected at various wells in the Sand
Hollow area confirms this relationship, with most ratios between about 0.60 and 0.68. Assuming that
a ratio of 0.65 is reasonably representative, the median TDS value for shallow groundwater from the
August-September 2001 pre-reservoir sampling event can be derived from the median value for
specific conductance and is estimated to be approximately 190 mg/L. Using the Virgin River specific
conductance of 850 μS for the August-September 2001 sampling event, the estimated TDS
concentration for Virgin River water is approximately 550 mg/L. Measurements for both specific
conductance and TDS in samples collected from Sand Hollow Reservoir water have generally been
consistent with the measured specific conductance and estimated TDS concentration for the Virgin
River, as expected since the river water is the source of water in the reservoir.
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The USGS study results show that recharge of the Navajo Aquifer from Virgin River water at Sand
Hollow Reservoir is affecting some groundwater quality parameters at some locations but seems to
have limited effect at other locations. Samples collected closer to the reservoir generally show more
influence than samples collected from wells further away, presumably because reservoir water hadn’t
migrated outward as far as the outer wells at the time of sampling and/or because mingling with natural
aquifer water had diluted the effects of reservoir recharge water further from the point of recharge.
Both water quality and the lateral range of influence from reservoir water generally have increased
over time.
One indication of groundwater quality changes associated with recharge may be observed by looking
at trends in the specific conductance of samples collected at selected locations on multiple dates. By
looking at changes in specific conductance over time, beginning with samples collected prior to filling
of the reservoir (initiated in March 2002), the influence of Virgin River water on Navajo Aquifer
groundwater quality can be observed. Most wells closer to the reservoir show a greater change in
specific conductance (and presumably also TDS concentration) than wells further away. In most
instances where specific conductance has been influenced by recharge, this change is upward. Samples
from well #9, for example, located just north of the reservoir, had a measured specific conductance of
185 μS when sampled in August 2001. This increased over time to 684 μS when sampled in January
2006, an increase of over 300 percent. Similarly, groundwater sampled from well #36, just west of the
reservoir, showed an increase in specific conductance from 420 μS in June 2001 to 977 μS in January
2006, more than doubling. Other wells further from the reservoir have shown lower increases or no
change (USGS 2005; USGS 2007). Specific conductance in some well samples is actually higher than
in reservoir water, suggesting that some initial leaching of salts may have occurred from vadose zone
soils.
5.13C.7.1.1.1

Groundwater Near Quail Creek Reservoir

Quail Creek Reservoir is constructed in the hogsback depression created by the Virgin River Anticline,
immediately north of the Virgin River. The reservoir is underlain by mudstone and evaporite/shale of
the Shnabkaib Member of the Moenkopi Formation. It is highly fractured in places because of its
association with the Virgin River Anticline, and a high gypsum content causes the rock to be very
soluble, especially in fracture zones which contributed to failure of one of the dams in 1989 (UGS
2000). The Shnabkaib Member is normally considered to be of low permeability and therefore not a
point of recharge to underlying groundwater, although extensive fracturing and dissolution of gypsum
may result in some limited local recharge. Although locally important from a dam safety perspective,
overall groundwater movement through the Moenkopi Formation is small, and the recharge
contribution from Quail Creek Reservoir is unlikely to be an important factor in groundwater quantity
or quality.
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5.13C.8.1

General Regulatory Issues

The Utah Department of Environmental Quality, Division of Water Quality (DEQ-DWQ), has
indicated that recharge of Lake Powell water at Sand Hollow Reservoir would be considered a
beneficial use and would be subject to the requirements of “permit by rule” (Utah DEQ-DWQ 2008a).
Under a permit by rule as defined by DEQ (Utah DEQ-DWQ 2008b), some degradation of
groundwater quality would be allowed as long as the overall impact to the aquifer water quality is “de
minimus”, being within the numerical groundwater quality standards for the aquifer classification. For
example, some increase in TDS concentrations would be allowed in a Class IA aquifer, as long as the
overall TDS concentrations of the aquifer remained below 500 mg/L and the other parameter standards
were met. For a Class II aquifer, TDS concentration would need to remain below 3,000 mg/L on
average. Thus, with the TDS concentration of Lake Powell water at or above 500 mg/L, recharge to a
Class IA aquifer might be acceptable if the resulting blended groundwater has a TDS of less than 500
mg/L and other water quality parameters are met. Lake Powell water could readily be recharged to a
Class II aquifer, with the resulting groundwater quality possibly improving over current conditions.
Aesthetically, the effect of replacing drinking water with TDS concentrations below 300 mg/L with a
blend of groundwater and Lake Powell water with a higher TDS may be noticeable to water users, but
would be less noticeable than if 100 percent Lake Powell water is used. Conversely, some reduction
of TDS associated with recharge of Lake Powell water to a location with higher TDS concentrations
in groundwater may also have an aesthetically noticeable effect which may, or may not, be considered
an improvement by local water consumers. If recharged in an area with high TDS, the resulting blend
of existing lower-quality groundwater and Lake Powell water may be aesthetically unacceptable for
development as potable water. The extent of the aesthetic effects would depend on how much mixing
of natural groundwater and Lake Powell recharge water occurs before extraction. This would be
determined, in a large measure, by the distance between the point(s) of recharge (the recharge basin
or basins, or possibly injection wells) and points of extraction (production wells). The further the
distance between the points of injection and the points of extraction, the more mixing would occur and
the less noticeable the aesthetic effect would be. This must be balanced against the hydraulic head
benefit of recharge, since the closer the wells are to the points of recharge, the greater the increase in
water table elevation.
5.13C.8.2

Navajo Sandstone Aquifer

Recharge of water from Lake Powell to the Navajo Sandstone Aquifer underlying the Sand Hollow
area would result in a blend of water types that would affect the existing groundwater quality. The
effects may be similar to what is currently occurring as a result of recharging Virgin River water
because water quality in the Virgin River is reasonably similar to Lake Powell water quality, although
TDS concentrations in Lake Powell may be marginally higher. In general, groundwater quality would
tend to become more like the recharge source water. The current water quality in the Navajo Sandstone
Aquifer near Sand Hollow Reservoir is in transition, as the blended waters tend toward an eventual
equilibrium, although changes in the rate of recharge are anticipated as well as rates of groundwater
pumping; as a result, water quality concentrations of TDS, pH, hardness, and other parameters may
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tend to shift upward or downward over time within a range of upper and lower concentrations
depending on recharge and well pumping rates. Ultimately, groundwater constituent concentrations
would tend to be higher for most parameters than currently occurs, with groundwater nearest the
reservoir exhibiting the highest constituent concentrations and groundwater furthest away from the
reservoir exhibiting the lowest constituent concentrations. Further away from the reservoir, the effects
of recharge on groundwater quality may be negligible as the water quality of current recharge sources
(primarily direct precipitation) are greater than the effects of recharge from the bed of Sand Hollow
Reservoir.
Blending of Lake Powell water with existing groundwater may affect the equilibrium between solution
and dissolution of minerals in groundwater and the aquifer matrix (soil or porous bedrock). A
disruption of equilibrium may result in precipitation of some minerals in the aquifer, or it may cause
some minerals to dissolve. Precipitation of minerals would have two effects: 1) it would reduce the
concentrations of the precipitating minerals in the resulting groundwater quality; and 2) it would
reduce the aquifer permeability by filling porous voids with the precipitated minerals. Dissolution of
minerals would increase the concentrations of the dissolved minerals in the resulting groundwater
quality and may increase aquifer permeability, although this latter change may be temporary as the
overlying materials settle into the resulting void spaces. In extreme situations, dissolution of minerals
could result in surface subsidence, although such conditions would be rare.
Preliminary modeling of the potential for precipitation or dissolution of minerals was performed by
MWH for blending of Lake Powell water with groundwater in the Navajo Sandstone Aquifer using
the USGS PHREEQC modeling program (USGS 1999). Average concentrations of water from
sampling at Wahweap Bay in Lake Powell at a depth of 50 to 100 meters were used for this modeling,
because this depth likely would correspond to the depths of pump station intakes on Lake Powell. It
is important to note that other water quality data have been used for evaluating Lake Powell water in
addition the data presented herein; the Wahweap Bay data were selected for PHREEQC modeling
because of the depth-differential results available. A simulated blending of this water with water from
Well WD-RJ (No. 32 on Figure 5.13C.2), near Sand Hollow Reservoir and within the anticipated
lateral range of influence, was performed to predict the likelihood of precipitation or dissolution of
minerals. Blending was modeled at ratios of groundwater to Lake Powell water of 90 percent to 10
percent, 50 percent to 50 percent, and 10 percent to 90 percent, respectively. The resulting minerals
projected by the blending would be expected to precipitate if the change in saturation index from
existing groundwater conditions projected by the model for each associated mineral is positive, and
conversely, the minerals would be expected to dissolve if the change in projected saturation index
from existing groundwater conditions is negative. Large saturation index values, either negative or
positive, are more likely to result in dissolution or precipitation than smaller values. Note that the
probability of either dissolution or precipitation and the resulting impacts on aquifer permeability and
water quality depend on many factors, including the concentrations of the parameters involved in the
reactions, the presence or absence of associated minerals in the aquifer matrix, variations in rates of
recharge, and other factors. Thus, a high saturation index, either positive or negative, does not mean
that the associated reaction would occur, rather that the potential for the reaction exists.
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Overall, this modeling suggests that there is a low potential for precipitation of most minerals in the
Navajo Sandstone Aquifer as a result of blending with Lake Powell water. Precipitation of some iron
oxide minerals could occur, but because the concentration of iron in Lake Powell and Navajo
Sandstone Aquifer waters is relatively low, this is not likely to be of concern. The potential for mineral
dissolution exists, with high negative saturation indices for gypsiferous minerals. Gypsum is not
present in the Navajo Sandstone Aquifer in significant quantities, therefore the likelihood of
dissolution of gypsum minerals is low on the basis of these modeling results. Additional modeling is
recommended for a more comprehensive evaluation of the potential for precipitation and/or
dissolution.
5.13C.8.3

Additional Evaluation Needs

Studies of the long-term recharge potential from Sand Hollow Reservoir to the underlying shallow
aquifer will be required. Existing studies (USGS 2005; USGS 2007) may serve as a foundation for
future evaluations. Future studies should more thoroughly investigate the potential for precipitation of
minerals in groundwater as a result of mixing Lake Powell water with Navajo aquifer groundwater.
Impacts on groundwater quality from Lake Powell water also should be investigated. Possible changes
in the rate of groundwater discharge to the Virgin River as a result of long-term groundwater recharge
at Sand Hollow Reservoir also should be considered.
&
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The City of Tucson, Arizona may be used as a case study for providing some indication of the potential
problems that may result from incompatibility of imported Colorado River water with existing natural
groundwater supplies. This case study is presented not because the problems that occurred with the
Tucson project are expected to occur in southwest Utah, but rather as an indication of how problems
may be prevented with proper planning and attention to details.
Colorado River water was delivered into the Tucson area as part of the Central Arizona Project (CAP).
Water was conveyed to a newly constructed water treatment plant and treated to meet drinking water
standards, but little regard was given to the existing water quality that had been in use for many years.
The direct, un-recharged, introduction of treated CAP water into the Tucson water distribution system
in 1992, resulted in “discolored, smelly, foul-tasting,” or rusty water. The main cause attributed to this
problem was the release of corrosion by-products which had accumulated on the interiors of miles of
un-lined metallic pipelines installed earlier in the century.
The difference in pH between CAP water (7.6) and previously used ground water (7.9) as well as other
water quality parameters such as dissolved oxygen (DO) and TDS/hardness were contributing factors
to the release of the corrosion by-products from the pipe interiors. The CAP water reacted with both
potable distribution system mains and with customer plumbing. The CAP water’s higher mineral
content was not believed to be a primary factor in the problems that developed. Other possible causes
of problems included the sudden introduction of CAP water without gradual blending, reversals in
flow direction in the distribution system, increases in flow velocities, and changes in water pressure.
The changes resulted in release of corrosion by-products and in some instances, pipe failure from
excessive pitting. Subsequent complaints about the water quality resulted in discontinued use of the
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direct distribution of CAP water to residents (City of Tucson 2008). Numerous lawsuits were served
on the City by various customers and interest groups.
In 2001, the CAP allocation was re-directed into a remediation program designated “Clearwater.”
Clearwater uses a surface basin recharge program located west of Tucson. Groundwater is pumped as
before but with the benefit of the CAP recharge. The water treatment plant originally constructed to
treat CAP water was largely rendered dormant, with some limited use for pH control and for
chlorination disinfection of pumped blended groundwater from new extraction wells constructed near
the water treatment plant (City of Tucson 2008).
During the period following implementation of the Clearwater program, blending of CAP water and
existing groundwater has not been found to cause any of the water quality issues that occurred during
the initial 1992-94 incident. A survey of Tucson potable water users found that the blended water is
considered by many to taste better than unblended water previously provided. However, TDS from
the CAP-recharged water is causing a gradual increase in TDS concentrations in extracted
groundwater, and there is some concern that increased TDS will become an issue if the increased TDS
from CAP recharge is not addressed. The average TDS concentration increased by more than 100
mg/L resulting from introduction of CAP recharge in 2002 through 2006. Hardness and sodium
concentrations also have increased. No elevated levels of disinfection byproduct (DBP) levels have
been recorded during the 1992-94 CAP implementation or in the new blended water (City of Tucson
2008). It is believed that disinfection by-product (DBP) precursors in CAP water are being removed
in the aquifer.
Currently, recharged CAP water comprises about 50 percent of the potable water supply in Tucson.
TDS concentrations range from about 280 mg/L or to above 400 mg/L in some wells and are
continuing to increase (City of Tucson 2008). The recharge system is considered to be a success
because the infiltration and blending of CAP water with groundwater reduces the TDS and other
components of CAP water and also removes organic compounds, therefore DPBs have not been
problematic. Future treatment such as demineralization may be necessary to prevent TDS
concentrations from rising above acceptable levels. This may include construction of a centralized
reverse-osmosis treatment facility, although the eventual approach to this problem has not yet been
determined.
&
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Aquifer recharge using Lake Powell water appears to be technically feasible for groundwater at Sand
Hollow Reservoir. Current proposals for recharge include infiltration from the existing Sand Hollow
Reservoir. Recharge in the KCWCD service area is anticipated to be only incidental from the surface
water impoundment currently under construction, therefore aquifer recharge at this location is not
considered in this memorandum.
It is anticipated that recharge of Lake Powell water will result in increased TDS concentrations and
possibly other constituents, but that the requirements of the Utah Department of Environmental
Quality can probably be met under the terms of a Permit by Rule if numerical groundwater standards
for the designated aquifer classes can be achieved. Concerns about aesthetic effects of potential
increases in TDS concentrations and those of other constituents should be considered in final selection
LPP Develop and Analyze Alternatives
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of the recharge processes and locations. Considerations pertaining to determining final recharge
locations should consider the permeability of underlying materials as well as the proximity to
production wells, balancing the hydraulic head benefits of locating recharge facilities near wells and
the aesthetic benefits of locating recharge facilities further from wells, allowing greater blending with
existing groundwater.
Additional evaluation of the potential changes of Lake Powell water recharge on groundwater quality
is recommended. These evaluations should consider a range of water quality parameters, including
TDS, hardness, disinfection byproducts, and other constituents. Additional studies are recommended
to identify the best locations and means of aquifer recharge, and to verify that the plugging potential
via mineral precipitation is minimal.
&
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APPENDIXB
WELLLOGSREVIEWEDTOESTIMATEDEPTHSTOGROUNDWATER
UTAHWELLS
WellIDNumber
A44491
A17209
A28959
A73567
A30515
A30515
A31224
A21880
A13091
A13092
A14116
NA
A44751
A36382
A24022
A69823
A28444
A39863
A18984
A27205
A18080
A18567
A23579
A10923
A38025
A58606
A10923
A38025
A18148
NA
NA
A33363
A32848
A50221
A27850
A32318
A13293
A13843
A24194
A25994
A8103
01Ͳ81Ͳ004ͲMͲ05
A16498
A12214
A12892

Township
43S
43S
43S
43S
43S
43S
42S
43S
43S
43S
43S
43S
43S
43S
42S
42S
42S
43S
43S
43S
43S
43S
43S
43S
43S
43S
43S
43S
43S
43S
43S
43S
43S
43S
43S
42S
42S
42S
42S
42S
42S
42S
42S
42S
42S

Range
3E
2E
2E
2E
2E
2E
2E
1E
1E
1E
1E
1W
1W
1W
2W
2W
2W
3W
4W
4W
4W
4W
4W
11W
11W
11W
11W
11W
11W
11W
11W
11W
11W
12W
13W
13W
13W
13W
13W
13W
13W
13W
13W
13W
13W

Section
32
10
11
13
13
13
14
1
2
2
2
3
3
4
2
2
2
3
29
30
32
32
32
28
28
28
31
32
33
33
33
34
36
34
5
5
18
18
18
19
20
30
30
30
12

WaterLevel
(ftbelow BoreholeDepth
surface)
(ft)
278
875
273
450
210
610
201
625
322
605
230
661
247
537
460
520
470
778
485
782
490
620
148
302
312
645
300
695
DRY
500
DRY
500
DRY
500
60
404
85
140
35.5
140
DRY
381
65
140
DRY
400
50
150
53
105
42
120
47
95
DRY
110
54
120
85
170
54
150
65
80
51
100
26
80
500
530
18
54
66
258
60
194
65
1005
214
965
337
410
117
134
155
450
112
600
35
165

OpenIntervals
Depth(ft)
NA
330Ͳ450
320
315Ͳ625
NA
NA
NA
NA
NA
NA
NA
275Ͳ300
610Ͳ525
NA
NA
NA
NA
NA
NA
93Ͳ98
NA
80Ͳ140
NA
NA
77Ͳ87
48Ͳ105
NA
NA
61Ͳ65
36Ͳ170
80Ͳ97
70Ͳ75
NA
NA
NA
NA
NA
NA
120Ͳ340&&
135Ͳ295&&
NA
117Ͳ122
52Ͳ450
NA
16Ͳ165

Notes
Firstwater635Ͳ645ft
Firstwater280ft
Firstwater320ft
Firstwater294ft
Firstwater412ft
Firstwater356ft
Firstwater243ft
Firstwater470ft
Firstwater495ft
Firstwater485ft
Firstwater490ft
Firstwater180ft
Firstwater270ft
Waterlevelbeforecasing112ft
Dryhole
Dryhole
Dryhole
Firstwater60ft
Firstwater90ft
Firstwater85ft
Dryhole
Firstwater45ft
Dryhole
Firstwater90ft
Firstwater45ft
Firstwater45ft
Firstwater50ft
Dryhole
Firstwater85ft
Firstwater45ft
Firstwater65ft
Firstwater>55ft
Firstwater503ft
Firstwater66ft
Firstwater66ft
Firstwater65ft;multipleopenintervalsdeeper
Firstwater>223ft;multipleopenintervalsdeeper
Monitoringwell
Firstwater150ft
Firstwater45ft

APPENDIX C
BMPs for Groundwater Resource Protection
All pipelines, penstocks, and associated features would be constructed in accordance with Best
Management Practices (BMPs) to avoid any negative impacts on the surrounding areas. It is assumed that
site specific BMPs for activities like mobilization, clearing and grubbing, earthwork, stockpile
management, landscaping, erosion control, drainage work, temporary stream crossing construction, road
construction, dewatering and trenching operations will be implemented during construction. Typical
BMPs implemented include, but are not limited to, filter fences, straw bales, interceptor dikes, swales,
sediment traps, detention basins, mulching, seeding and/or re-vegetation as applicable. In addition,
erosion and sediment control BMPs may be used to prevent sediment and contaminants from entering
groundwater. Some BMPs that may be implemented at several locations along the LPP containing high
groundwater and at stream channel crossings are described below in Table C-1.
Note that these BMPs are intended only to serve as a general guideline for avoiding groundwater
contamination, waste and depletion and may not be applicable to every construction scenario. The onsite
engineer and/or appropriate regulators should determine the appropriateness of an individual BMP to the
construction site.
TABLE C-1
CONSTRUCTION SITE BMPS
BMP
1

Planning

2

Site stabilization
and erosion control

3

Dewatering

4

Pollutant removal
and peak runoff control

5

Streambank stabilization
and antidegradation

Description
Involves preparation of site specific groundwater BMPs
and implementation of a Spill Prevention, Control and
Countermeasures Plan (SPCC) to minimize the potential
for groundwater contamination due to uncontrolled or
unmitigated releases of hazardous materials.
Involves hydroseeding, mulching, soil stabilizers
(binders), silt fences, geotextiles, and erosion control
blankets to protect against erosion and excessive surface
water runoff.
If dewatering is necessary, water must be pumped to an
acceptable, properly designed dewatering basin. The
stored water can be used for onsite construction activities,
discharged into evaporation/infiltration basins or land
applied in adjacent farmland with prior permission.
Pumping will be limited to the flowrate necessary to
achieve dewatering for safe and stable trench construction
activities and will occur no longer than necessary to
complete construction within the open trench interval.
Requires that all sediment from the dewatered
groundwater be controlled and managed by using earth
dikes, drainage swales, ditches, velocity dissipation
devices, slope drains and/or similar methods.
Locations with severe channel instability problems should
be avoided. Stabilization and erosion control measures
shall be implemented to prevent any increase in
sedimentation, siltation and turbidity to the stream as a
result of construction activity. Runoff and contaminants

Lake Powell Pipeline
C-1
Revised Draft Groundwater Resources Study Report

11/30/15
Utah Board of Water Resources

9/3/2020

W030 - Legislative Water Development Commission

! The Capitol Complex is closed to the public due to COVID-19. All meetings will be held virtually

online. View p
procedures and g
guidelines for remote p
public comment
Search

Settings

Login

Legislative Water Development Commission - June 22, 2020
30 House Building
00:04 / 1:58:23

Markers

Agenda

Docs

Downloads

Make Clip

a Recording 1
a Chair Stratton called the meeting to order at 10:07 a.m.
a Committee Business
a Commission members and staà introduced themselves.
a Nathan Brady presented a review of water-related 2020 General Session legislation.
a

1 - Review of 2020 General Session Legislation

a Overview of the duties and responsibilities of the Legislative Water Development Commission
a Patricia Owen presented an overview of the powers and duties of the Legislative Water Development
Commission.
a

2 - Overview of the Legislative Water Development Commission's Powers and Duties

a Chair Stratton discussed the water-related legislation process, communication between the commission and
standing committees, and votes of non-legislative members.
a Committee Business
a Sen. Ipson moved to approve the minutes of the November 19, 2019, meeting.
a Nathan Brady discussed commission makeup and vacancies and reviewed the process for
recommendations and appointments.
2020 Interim study items
Use advanced player

https://le.utah.gov/av/committeeArchive.jsp?mtgID=17121

1/3

9/3/2020

W030 - Legislative Water Development Commission

Having trouble listening? Try our troubleshooting page.

State
Senate
350 North State, Suite 320
PO Box 145115
Salt Lake City, Utah 84114
Telephone: (801) 538-1408
https://senate.utah.gov

https://le.utah.gov/av/committeeArchive.jsp?mtgID=17121

2/3

9/3/2020

W030 - Legislative Water Development Commission

Contact a Senator

House of
Representatives
350 North State, Suite 350
PO Box 145030
Salt Lake City, Utah 84114
Telephone: (801) 538-1408
https://house.utah.gov
Contact a Representative

Staà OÞces
Legislative Auditor General
Legislative Fiscal Analyst
Legislative Research and General Counsel
Legislative Services
Public Information

Records Requests
Procurement
Contact the Webmaster
Job Opportunities
FAQ
Site Map
Terms of Use
ADA
Utah.gov

https://le.utah.gov/av/committeeArchive.jsp?mtgID=17121

3/3

9/3/2020

The roots of a coming Lake Powell Pipeline legal tangle – jfleck at inkstain

JFLECK AT INKSTAIN (HTTP://WWW.INKSTAIN.NET/FLECK/)
A few thoughts from John Fleck, a writer of journalism and other things, living in New Mexico

Menu
Skip to content
About (http://www.inkstain.net/fleck/about/)
The Colorado River (http://www.inkstain.net/fleck/colorado_river/)

(http://www.inkstain.net/fleck/)

The roots of a coming Lake Powell Pipeline legal tangle
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BY ERIC KUHN

Location of Lower Colorado River
Basin community of St. George, Utah
As Utah pushes forward with its proposed Lake Powell Pipeline – an attempt move over 80,000 acre feet per year of its Upper Colorado River
Basin allocation to communities in the Lower Basin – it is worth revisiting one of the critical legal milestones in the evolution of what we have come
to call “the Law of the River.”
The division of the great river’s watershed into an “Upper Basin” and “Lower Basin”, with separate water allocations to each, was the masterstroke
that allowed the successful completion of the Colorado River Compact in 1922. But the details of how that separation plays out in water
management today were not solidified until a little-discussed U.S. Supreme Court ruling in 1955, in the early years of the decade-long legal struggle
known as “Arizona v. California.”
Most, if not all, of the small army of lawyers, engineers, water managers, board members, academics, tribal officials, NGO representatives, and
journalists now actively engaged in Colorado River issues are familiar with the 1963 Arizona v. California Supreme Court decision. It was Arizona’s
great legal victory over California that cleared the road for the Congressional authorization and construction of the Central Arizona Project (CAP).
Many in the ranks are also quite familiar with Simon H. Rifkind, the court-appointed Special Master who conducted lengthy hearings and worked his
way through a mountain of case briefs and exhibits before writing his 1960 master’s report that set the stage for the court’s decision. Few of us,
www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/
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however, are familiar with George I. Haight. Haight was the first special master in the case, appointed on June 1st, 1954. He died unexpectedly in
late July 1955. Two weeks before his death he made a critical decision that was upheld by the Supreme Court and set the basic direction of the
case. Today, as the basin grapples with climate change, shortages, declining reservoir levels, and most recently, Utah’s quest to build the Lake
Powell Pipeline exporting a portion of its Upper Basin water to the Lower Basin to meet future needs in the St. George area, Haight’s forgotten
opinion looms large.
In late 1952 when Arizona filed the case, it was about disputed issues over the interpretation of both the Colorado River Compact and the Boulder
Canyon Project Act. Among its claims for relief, Arizona asked the court to find that it was entitled to 3.8 million acre-feet under Articles III(a) & (b)
of the compact (less a small amount for Lower Basin uses by New Mexico in the Gila River and Utah in the Virgin River drainages), that under the
Boulder Canyon Project Act California was strictly limited to 4.4 million acre-feet per year, that its “stream depletion” theory of measuring compact
apportionments be approved, and that evaporation off Lake Mead be assigned to each Lower Division state in proportion to their benefits from Lake
Mead. California, of course, vigorously opposed Arizona’s claims. One of California’s first moves was to file a motion with Haight to bring into the
case as “indispensable” parties the Upper Division states; Colorado, New Mexico, Utah, and Wyoming. California’s logic was that the compact
issues raised by Arizona impacted both basins and every basin state (history has shown California was right on).
The Upper Division states were desperately opposed to participating in the case. Backing the clock up to the early 1950s, these states, including
Arizona, had successfully negotiated, ratified, and obtained Congressional approval for the Upper Colorado River Basin Compact. They were now
actively seeking Congressional legislation for the Colorado River Storage Project Act (CRSPA), the federal law that would authorize Glen Canyon
Dam (Lake Powell) and numerous other Upper Basin projects. Upper Basin officials feared that if they became actively involved in Arizona v.
California, California’s powerful Congressional delegation would use it as an excuse to delay approval of CRSPA (as it had successfully done with
the CAP). Thus, these states and their close ally, Arizona, opposed California’s motion.
The basis of their opposition was relatively simple; Under the compact, except for the Upper Basin’s obligations at Lee Ferry, the basins were
separate hydrologic entities, the issues raised by Arizona were solely Lower Basin matters, and that Arizona was asking for nothing from the Upper
Division states. Their strategy worked. In a July 11, 1955 opinion (https://lawcollections.colorado.edu/arizona-vcalifornia/islandora/object/arizcalif%3A91?solr_nav%5Bid%5D=57942bee501e1f4c311e&solr_nav%5Bpage%5D=0&solr_nav%5Boffset%5D=2),
Haight recommended California’s motion be denied. By a 5-3 decision, the Supreme Court upheld his recommendation and, except for Utah and
New Mexico as to their Lower Basin interests only, the Upper Division states were out of the case. The Upper Division states cheered the
decision. Arizona’s crafty Mark Wilmer devised a new litigation strategy built on Haight’s logic and ultimately Haight’s successor, Simon Rifkind,
ruled that there was no need to decide any issue related to the compact. For more details, see Science Be Dammed
(https://www.indiebound.org/book/9780816540051?aff=jfleck), Chapter 15.
In convincing Special Master Haight to deny California’s motion, Arizona and the Upper Division states turned him into an ardent fan of the
Colorado River Compact. Haight opined “The compact followed years of controversy between the states involved. It was an act seemingly based
on thorough knowledge by the negotiators. It must have been difficult of accomplishment. It was the product of real statesmanship.” In justifying his
decision, he found “The Colorado River Compact evidences far seeing practical statesmanship. The division of the Colorado River System waters
into Upper and Lower Basins was, and is, one of its most important features. It left to each Basin the solution to that Basin’s problems and did not
tie to either Basin the intra-basin problems of the other.” A few pages later, he says “The Compact, by its terms, provides two separate groups in
the Colorado River Basin. Each of these is independent in its sphere. The members of each group make the determinations respecting that group’s
problems,” and finally “because by Article III of the Colorado River Compact there was apportioned to each basin a given amount of water, and it is
impossible for the Upper Basin States to have any interest in water allocated to the Lower Basin States.”
Fifty five years later, how would Special Master Haight view the problems the Colorado River Basin is facing where climate change is impacting the
water available to both basins, through the coordinated operation of Lakes Mead and Powell the basin’s drought contingency plans are
interconnected, critical environmental resources in the Grand Canyon, located in the Lower Basin, are impacted by the Upper Basin’s Glen Canyon
Dam, and most recently two states, New Mexico and Utah, have found it desirable to use a portion of each’s Upper Basin water in the Lower
Basin? With one major exception, I think he would be pleased. Haight understood that through Article VI, the compact parties had a path to resolve
their disputes and implement creative solutions. The first part of Article VI sets forth a formal approach where each state governor appoints a
commissioner, the commissioners meet and negotiate a solution to the issue at hand and then take the solution back to their states for legislative
ratification. This formal process has never been used, but luckily, Article VI also provides an alternative. The last sentence states “nothing herein
contained shall prevent the adjustment of any such claim or controversy by any present method or by direct future legislative action of the
interested states.” After Arizona refused to ratify the compact in the 1920s Colorado’s Delph Carpenter successfully used federal legislation to
implement a six-state ratification strategy (the Boulder Canyon Project Act).
The exception that would concern Haight is Utah’s unilateral decision to transfer about 80,000 acre-feet of its Upper Basin water to the Lower Basin
via the Lake Powell Pipeline. The LPP violates the basic rationale that Haight used to keep the Upper Basin out of Arizona v. California and for
which Utah and its sister Upper Division states fought so hard. The project uses water apportioned for exclusive use in the Upper Basin, terms
carefully defined by the compact negotiators, to solve a water supply problem in the Lower Basin.
Defenders of Utah’s may believe a precedent has already been set– the Navajo-Gallup Pipeline, which delivers 7,500 acre-feet of New Mexico’s
Upper Basin water to the community of Gallup and areas of the eastern Navajo Nation. But if that is to be cited as a precedent, it comes with an
important caveat. New Mexico addressed the compact issues through federal legislation with the participation and consent of the other basin states
and stakeholders. Utah, by comparison, apparently believes federal legislation, and by implication the consent of others in the basin, is not needed.
www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/
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In the face of climate change induced declining river flows and increased competition for the river’s water, there is no question that the basic
compact ground rules devised by the negotiators a century ago will face increasing pressure. There will likely be more future projects and
decisions that, like the LPP, will challenge the strict language of the compact. The question now facing the basin is how will this revisiting be
accomplished? Will it be done in an open and transparent manner that engages not just the states, but a broad range of stakeholders and
implemented through legislation (not easy in today’s world, as a practical matter it requires no opposition from any major party to get through the
Senate) or by a series of unilateral decisions designed to benefit or advantage individual states or specific entities, but with no input or buy-in from
the basin as a whole?
Filed under Colorado River (http://www.inkstain.net/fleck/category/colorado-river/), Science Be Dammed (http://www.inkstain.net/fleck/category/science-be-dammed/), water
(http://www.inkstain.net/fleck/category/water/) | 8 Comments (http://www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/#comments) | Permalink
(http://www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/)
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Patrick Hunter
June 17, 2020 at 1:57 pm (http://www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/#comment-771083)

There is no “need” of water in St. George. The area has become popular and business interests believe they can profit from more development; but
that development would require additional water.
The area receives less than 2″ of rain a year. Summer temperatures can be over 100 degrees. Both of these figures will become even worse with
global warming. Additional development will add to the global warming and air conditioning of buildings is on the rise.
The Colorado river is already in a state of overuse. Allocations to the basin states need to adjusted for actual water availability which will decrease
in time.
Another case of a complete disregard for the facts of the world we live in for the self enrichment a just a few people. Which is why we are in the fix
we are in.

Marcia Walke
June 17, 2020 at 7:39 pm (http://www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/#comment-771087)

The Lake Powell Pipeline DEIS document, released 10 days ago, has 1 page of financial info about the cost of the project. Out of 2,000 pages! No
transparency, no details, an expenditure of $2 billion dollars! We will not stand for it. It is an illegal project, with corrupt and conflicting data.. In the
worst economy in 90 years, Utah LPP proponents would spend an additional $2Billion. Insanity and greed and, there is no need.

DamFull
June 18, 2020 at 1:24 pm (http://www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/#comment-771113)

Thank you Eric. Your insights are always valuable and your scholarship is always appreciated.
Whether the LPP is a good way for Utah to use its water is a separate matter from the discussion here. Laying that aside, here are a few ideas
aimed at providing additional perspective.
The U.S. Supreme Court decided that Colorado and Wyoming did not have to participate in Arizona v. California, but it is a stretch to infer that this
limits how a state can use its apportioned water within that state.
The Navajo-Gallup Water Supply Project in New Mexico required federal legislation because it was part of an Indian water rights settlement, not
necessarily because it will carry water from an Upper Basin watershed to a Lower Basin watershed.
We are at the point where any water development in an Upper Basin state puts water users in all the Upper Basin states at greater risk. Thus, it is
tempting for water managers in Upper Basin states outside of Utah to join some of their colleagues in Lower Basin states in trying to limit water
development in Utah where possible.
Any such effort by state water managers in either basin may be damaging to themselves in the long run. The state commissioners in the Colorado
River Compact negotiations – particularly Delph Carpenter of Colorado – were ardent supporters of states having control of how water is used
within their state boundaries. In Article IV of the compact, concerning purposes of use, they ended with “The provisions of this article shall not apply
to or interfere with the regulation and control by any State within its boundaries of the appropriation, use, and distribution of water.” A generation
later, the commissioners for the Upper Colorado River Basin Compact negotiations made a broader statement: “The provisions of this Compact
shall not apply to or interfere with the right or power of any signatory State to regulate within its boundaries the appropriation, use and control of
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water, the consumptive use of which is apportioned and available to such State by this Compact.” This position – that states have autonomy and
sovereignty with intrastate water use – would be compromised if today’s water managers decide they have the authority to tell Utah how it can or
cannot use its apportioned water within its own boundaries.
Using a strict interpretation of the definitions given in the Colorado River Compact, one can follow a particular chain of logic in the compact to
declare that a state can divert water out of the Upper Basin to any other watershed it wants, unless that watershed happens to be in the Lower
Basin and then it cannot do so. This incredible position was never discussed in the Colorado River Compact negotiations and, given the
commissioners’ feelings on state autonomy, is likely an unintended and unimagined oversight concerning all the possible interpretations of their
document.

Eric Kuhn
June 22, 2020 at 2:35 pm (http://www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/#comment-771180)

I agree that the commissioners from the Upper Division States have a strong political and equity argument that a state should have the right to use
water available to it under an inter-state decree or compact anywhere within that state. My concern (and hope) is that they look at the long-term
consequences of a strategy that ignores the plain meaning of the compact and the pretty clear intent of the compact negotiators (22 & 48). I have
no doubt that if each of the commissioners that negotiated the 48 compact was asked if water apportioned for exclusive use in the Upper Basin (as
defined by the 22 compact) could be used in the Lower Basin the answer would be “absolutely not.” Unfortunately the definition allows Provo,
Denver, and Albuquerque to be in the UB – because they use CR water and are “without” the drainage area of the Colorado River System, but not
St. George (it’s within). It’s similar to Arizona’s argument that its uses from the Gila River are no longer covered by the 22 compact – it’s a good
policy for AZ (and if repeated often and loudly people will begin to believe it), but clearly not what the 22 compact says and the negotiators
intended. Another example is how evaporation on Lakes Mead, Mojave, & Havasu is treated. If not careful the UB will find itself under a 22 compact
where only two provisions are enforceable – Article III (c) & (d), the 75 MAF/10 and Mexican Treaty obligations- At that point climate change
continues to squeeze the UB’s yield down to nothing but perhaps the water available to the pre-compact rights – not a pretty future for the UB.

Stanley Pollack
June 30, 2020 at 9:05 pm (http://www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/#comment-771255)

Per our discussion at CRWUA, I am concerned that Arizona may try to use this same logic to use its Upper Basin allocation in the Lower Basin,
something the Navajo Nation cannot allow. Let’s stay in touch at this. Email me at smpollack@nndoj.org (mailto:smpollack@nndoj.org)
Thanks

Abe
August 26, 2020 at 3:09 pm (http://www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/#comment-772008)

Eric, thanks for your insight.
I agree with DamFull that it is a stretch to infer limits on how a state can use its apportioned water within that state based on the Supreme Court’s
ruling on the participation of Colorado and Wyoming.
DamFull’s position that states have complete autonomy and sovereignty on the use of intrastate water is unsupported by the Law of the River.
Interbasin transfer requires an act of Congress based on the plain language of Article VIII of the Colorado River Compact. This provision mandates
that “beneficial use of waters of the Colorado River System shall be satisfied solely from the water apportioned to that Basin in which they are
situated.” Congress would need to step in if a state wants to use water in a way that is inconsistent with Article VIII.
DamFull cites Article IV of the 1922 Compact as evidence that the agreement was meant to give states autonomy and sovereignty on intrastate
water use. Article IV states that “The provisions of this article shall not apply to or interfere with the regulation and control by any State within its
boundaries of the appropriation, use, and distribution of water” (emphasis added). This statement simply clarifies that the other two Article IV
provisions relating to types of use are not intended to interfere with rights that states may have in regulating water. It does not give a state the
authority to regulate water in a way that is inconsistent with Article VIII.
DamFull cites Article XV of the Upper Colorado River Basin Compact of 1948, which states that “[t]he provisions of this Compact shall not apply to
or interfere with the right or power of any signatory State to regulate within its boundaries the appropriation, use and control of water, the
consumptive use of which is apportioned and available to such State by this Compact” (emphasis added). This statement expresses an intent of the
1948 Compact to not interfere with other rights that states may have to regulate intrastate water. It does not override or even apply to provisions in
other agreements such as Article VIII of the 1922 Compact.
The plain language of Article VIII means that Congressional action is required for interbasin transfer. The statements cited by DamFull have limited
applicability and do not grant states complete autonomy and sovereignty on intrastate water use.
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Eric Kuhn
August 26, 2020 at 3:46 pm (http://www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/#comment-772009)

Abe – I was not suggesting that the Supreme Court’s decision to affirm the special master’s decision to keep Colorado and Wyoming out of the
case decided this issue. I was using the special master’s decision to show how the Upper Division states, including Utah, viewed the question of
whether or not water apportioned for exclusive use in the UB could be transferred for use in the LB as of the early 1950s. Based on the case they
presented, the answer was not only no, but HELL NO! I believe the use of water apportioned to the UB in the LB is nothing more than a change to
the compact increasing the LB’s apportionment and decreasing the UB’s apportionment (without a formal change to the compact). It’s also probably
very generous of me to suggest that our predecessors would have been OK going to Congress to approve such a transfer under the rubric of
Article VI. Eric

Stanley Pollack
August 26, 2020 at 4:06 pm (http://www.inkstain.net/fleck/2020/06/the-roots-of-a-coming-lake-powell-pipeline-legal-tangle/#comment-772010)

DamFull’s assertion that the federal legislation was required for the Navajo-Gallup Water Supply Project to make the inter-basin transfer only
because it was part of an Indian water rights settlement misses the mark. Indian water rights settlements require congressional approval because
they do three things: (1) authorize the Secretary to execute the settlement agreement, (2) authorize the compromise of tribal water rights which
arguably cannot be accomplished without congressional approval because of the Non-Intercourse Act, and (3) authorize the expenditure of federal
funds. These three objectives are all embedded in Part IV of Subtitle B—Northwestern New Mexico Rural Water Projects in New Mexico, a part of
P.L. 111-11. Part IV contains the provisions relating to Navajo Nation Water Rights. In contrast, the authorization to use Upper Basin water in the
Lower Basin is found at Section 10603 of Part III, the provisions relating to the Navajo Gallup Water Supply Project. Significantly, subsection (i)
notes the unique circumstances of the location of the Navajo Nation in both the Upper and Lower Basin and subsection (j) notes the consensus of
the seven basin states to the use of this water. Concurrence of the governors of the seven basin states was not necessary to settle the water rights
of the Navajo Nation but because the use of Upper Basin water in the Lower Basin was so fundamentally anathema to the terms of the compacts.
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From:
Sent:
To:

Subject:
Attachments:

LISA RUTHERFORD <lisar@bajabb.com>
Friday, September 4, 2020 11:19 AM
LPP, BOR-sha-PRO; Baxter, Rick J; Ferris, Dawna E;
PAComments, BOR-sha-UC; Duke, Marlon B; Goff, Laura
(Callie) C; Tibbetts, Gloria A; Bunting, Whitney; Hughes,
Amber L; Favour, Nancy L; Christian, Lorraine M; Boshell,
Brandon E
[EXTERNAL] Fwd: RUTHERFORD/VAN DAM LPP DEIS public
comments PDF ATTACHMENTS Batch 6
pureALTA-Info-Sheet.pdf; pureALTA _ Altamonte Springs
FL.pdf; PLAW-111publ11 OPLMA.pdf; Planned Projects _
UDOT.pdf; Page not found - WCWCD CIRPAC.pdf; Overview of
S Jordan Water and Demo Project.pdf; Mussel Update - Glen
Canyon NRA.pdf; Mission _ Bureau of Reclamation.pdf;
MINUTES OF EXEC WATER FINANCE BOARD Sept 2018.pdf;
Million Trees LA _ RESEARCH.pdf;
LPPpurposeNeedStudyBoyle1995March.pdf; Lake Powell
Water Database.pdf; Lake Powell Pipeline Development
Act.pdf; Lake Mead Water Graphs.pdf; Keystone Pipeline Leak
Worse Than Thought.pdf; Inspectors Flagged AK Pipeline for
Replacement.pdf; Inspecting Buried Pipelines from the
Air.pdf; HABITAT CONSERVATION ADVISORY COMMITTEE
072820.pdf; growing_water_use_efficiency EPA.pdf;
GreenRiver_ExchangeContract_V2.pdf; Framework-forPotable-Reuse-in-Florida.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please include the attached pdf documents with RUTHERFORD/VAN DAM LPP DEIS
comments. Our ISP limits the size of our attachments so must send in batches.
Thank you.
Lisa Rutherford and Paul Van Dam
Ivins, Utah

From: "LISA RUTHERFORD" <lisar@bajabb.com>
To: lpp@usbr.gov, "Rick Baxter" <rbaxter@usbr.gov>
Cc: d8ferris@blm.gov, UtahComments@usbr.gov, mduke@usbr.gov, lgoff@blm.gov,
gtibbetts@blm.gov, wbunting@blm.gov, ahughes@blm.gov, nfavour@blm.gov,
lmchrist@blm.gov, bboshell@blm.gov
Sent: Friday, September 4, 2020 7:54:00 AM
Subject: RUTHERFORD/VAN DAM Lake Powell Pipeline DEIS public comments
Mr. Rick Baxter, Project Manager, Bureau of Reclamation and other agency officials,
Attached are our comments regarding the proposed Lake Powell Pipeline and the Draft
Environmental Impact Statement that describes the potential environmental impacts of the No
Action Alternative and
two action alternatives for the LPP, proposed by the Utah Board of Water Resources (UBWR).
We have included BLM officials in this mailing since BLM has such a key role in this project.
Resources referenced in our comment document footnotes will be sent to you in pdf format, as
required by agencies, following this submittal. We do not mean to overwhelm you with the many
pdfs we will be sending, but since the information is part of our comments and pdfs are what the
agencies require, we must comply.
Thank you for considering our concerns as you complete your review and make decisions
regarding this project that poses many challenges for our state, county, and citizens. And, thank
you for all the work you are doing on issues of importance to this nation. No matter what the
political climate, we believe you will strive to make the best decisions based on the best
available science for the good of our land and other resources.
Sincerely,
Lisa Rutherford and Paul Van Dam
Ivins, Utah

pureALTA is a potable reuse pilot that provides an opportunity
for the City of Altamonte Springs to investigate the development of a
safe, secure and sustainable water supply for the future. pureALTA
aims to further diversify the City’s water portfolio while also utilizing
novel and energy-efﬁcient treatment technologies.
Due to population increases and
dwindling Floridan aquifer levels, experts
have long predicted the state will not have enough
groundwater to satisfy the public’s drinking water needs. To
address this issue, the City is creating an innovative pilot that evaluates
a safe, reliable and drought-resistant water source for the community.

Why create a potable reuse pilot in
Altamonte Springs?
The City’s goal is to maintain a high-quality, viable water
supply for today’s community and future generations. The
pilot aims to demonstrate energy-efﬁcient technologies
that will create a safe and sustainable water supply and
also extend the City’s use of existing sources. The City is
aware that:
• The Central Florida Water Initiative (CFWI) has shown
fresh traditional groundwater resources alone cannot
meet future water demands or current permitted
allocations without resulting in unacceptable impacts
to water resources and related natural systems.
• Increasing population densities in the City’s service
area over time will require more water, more efﬁcient
use of water, and an expanded portfolio of alternative
water supplies (groundwater, stormwater, reclaimed
water and a small portion of potable reuse).
• Most of our seemingly abundant yearly rainfall is
lost to the ocean through past “ditch and drain”
practices that provide ﬂood protection.
• We have also experienced periodic prolonged
droughts in the past, such as in 1984, 1998 and 2006,
during which water supply sources were threatened
and natural systems experienced added stress.
These facts signify the need to plan and develop additional
water sources to meet our future demands.

What will the pilot accomplish?
Beyond producing puriﬁed water that meets all
drinking water quality standards, data from the pilot
will allow the City to:
• Develop cost and process treatment data as a
model for other potable reuse projects throughout
the state.
• Explore, construct and demonstrate treatment
processes that when combined exceed drinking
water standards and reduce long-term operating
costs.
• Demonstrate advanced monitoring technologies
that help ensure the resulting puriﬁed water is safe
and reliable.
• Share the project ﬁndings with regulatory agencies
for the future development of potable reuse
regulations.
• Introduce potable reuse and treatment technologies
to Seminole County students annually through the
Altamonte Springs Science Incubator (AS2I) program.
This will help expand awareness of the pilot project
in the community and enable students to gain
a deeper understanding of our precious water
resources.

How much water will the pilot treat?
The potable reuse pilot project will treat approximately
28,800 gallons per day (gpd), which is less than 1 percent
of the total water currently produced in the City (6 million
gallons per day). If the pilot project is successful, we
might build a full-scale treatment system with a capacity
of 300,000 to 500,000 gpd (approximately 5 percent of
the City’s future water demand, 9 million gallons per day)
to provide a puriﬁed water supply that supplements the
City’s drinking water system.
What type of treatment will the pilot test?
The pilot will test an advanced treatment process
that includes the following components: ozonation
and biological activated carbon ﬁltration (O3/BAF),
ultraﬁltration (UF), granular activated carbon ﬁltration
(GAC) and ultraviolet light with advanced oxidation
process (UV AOP) all coupled with advanced system
monitoring techniques. This process has been tested at
large and small-scale facilities elsewhere in the United
States and internationally. In Florida, it is a new approach.
Traditionally, Reverse osmosis (RO) membranes have
been a component of treatment systems used for the
production of puriﬁed water; however, a concern with RO
is its high energy consumption along with the need to
dispose of the concentrated waste that is a byproduct
of this treatment process. In order to mitigate issues
associated with RO, the City is testing the O3/BAF
process which uses less energy, does not produce a waste
stream and successfully removes the similar trace organic
compounds as RO membranes.
How is the puriﬁed water used during this pilot?
The pilot project is operating in a testing phase. During
this testing, the puriﬁed water is blended with reclaimed
water from the Water Reclamation Facility and beneﬁcially
reused for irrigation in the City’s existing urban reclaimed
water system. In the future, based on the success of the
pilot, the City might build a full-scale treatment system to
produce puriﬁed water to supplement the City’s drinking
water system by up to ﬁve percent.
How is the puriﬁed water tested?
The resulting puriﬁed water is tested to ensure it
meets drinking water standards and removes
pharmaceuticals and personal care products
(PPCPs) which are not currently regulated.

The water quality data gathered both before and after
the advanced process treatment is extremely helpful in
the development of potable reuse regulations for the
State while providing a pathway for yet another alternative
water supply source as recommended in the Senate Bill
536 Study and Report (expansion of beneﬁcial reuse).
How is the pilot’s educational component
accomplished?
The City developed the Altamonte Springs Science
Incubator (AS2I) program as a hands-on S.T.E.M. learning
experience for Seminole County students through ﬁeld
trips at City locations including Lake Lotus Park, the
Regional Water Reclamation Facility and its certiﬁed
environmental laboratory. The ﬁeld trips will include
a tour of the pureALTA project site and discussions of
treatment processes, safety, drought and diversiﬁed water
alternatives.
Where else is potable reuse currently being done?
California, Texas, Arizona, Georgia and Virginia, as well as
Clearwater, Florida, all have potable reuse projects, some
of which have been in operation since the 1970s. Similar
projects can be found outside of the United States,
including Windhoek, Namibia, where potable reuse has
been in place since the 1960s, the NEWater facilities in
Singapore and the puriﬁcation facilities in Perth, Australia.
These projects include a wide range of treatment
technologies, ranging from natural systems (wetlands) to
ozone-based treatment to reverse osmosis.
How is the pilot being funded?
pureALTA is co-funded with the St. Johns River Water
Management District (SJRWMD) under its REDI
Community & Innovative Cost-Share program. SJRWMD
is contributing 50 percent of the $1 million construction
cost for the project. pureALTA is one of two potable reuse
projects to be funded under this program.
Any additional information?
The State of Florida has been a leader in environmental
protection and water reuse development. The City of
Altamonte Springs implemented one of the ﬁrst reuse
projects in the late 1980s—Project APRICOT (a Prototype
Realistic Innovative Community of Today). In fact, the
Florida APRICOT Act of 1994 facilitated the development
of more reuse projects throughout the State.

contact Info:
Ed Torres, MS, PE, LEED AP
Director of Public Works & Utilities
(407) 571-8567 | ETorres@altamonte.org
www.Altamonte.org

PUREALTA

The future of sustainable water reuse starts with progressive action today. Our esteemed partners and City staff celebrated pureALTA’s global
success and commemorated an innovative milestone on Thursday, October 25 in Cranes Roost Park.
Altamonte Springs proactively created pureALTA to address our community’s future water needs and diversify the City’s water portfolio. The
project utilizes cutting-edge technology to purify reclaimed water to drinking water standards.
The project received a 2018 Market-Changing Water Technology award from the International Water Association in Tokyo, Japan and was the
only pilot honored from the U.S. The project also won the 2017 WateReuse Innovative Project of the Year at the nation’s preeminent water
reuse conference in Phoenix, Arizona.
/

Altamonte Springs constantly strives to think outside the box to deliver smart and cost effective solutions for the challenges of tomorrow. As
leaders in local, regional and international discussions on water reuse programs, the City continues to create viable solutions for the
community.
Thank you to the partners who made pureALTA possible.

Contact Us

Email
Mailing Address:
225 Newburyport Ave.
Altamonte Springs, FL 32701
Building Address:
950 Calabria Dr.
Altamonte Springs, FL 32714
Ph: (407) 571-8567
Fx: (407) 571-8350
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PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 991

Public Law 111–11
111th Congress
An Act
To designate certain land as components of the National Wilderness Preservation
System, to authorize certain programs and activities in the Department of the
Interior and the Department of Agriculture, and for other purposes.

Be it enacted by the Senate and House of Representatives of
the United States of America in Congress assembled,
SECTION 1. SHORT TITLE; TABLE OF CONTENTS.

(a) SHORT TITLE.—This Act may be cited as the ‘‘Omnibus
Public Land Management Act of 2009’’.
(b) TABLE OF CONTENTS.—The table of contents of this Act
is as follows:

Mar. 30, 2009
[H.R. 146]

Omnibus
Public Land
Management Act
of 2009.
16 USC 1 note.

Sec. 1. Short title; table of contents.
TITLE I—ADDITIONS TO THE NATIONAL WILDERNESS PRESERVATION
SYSTEM
Subtitle A—Wild Monongahela Wilderness
Sec. 1001. Designation of wilderness, Monongahela National Forest, West Virginia.
Sec. 1002. Boundary adjustment, Laurel Fork South Wilderness, Monongahela National Forest.
Sec. 1003. Monongahela National Forest boundary confirmation.
Sec. 1004. Enhanced Trail Opportunities.
Subtitle B—Virginia Ridge and Valley Wilderness
Sec. 1101. Definitions.
Sec. 1102. Designation of additional National Forest System land in Jefferson National Forest as wilderness or a wilderness study area.
Sec. 1103. Designation of Kimberling Creek Potential Wilderness Area, Jefferson
National Forest, Virginia.
Sec. 1104. Seng Mountain and Bear Creek Scenic Areas, Jefferson National Forest,
Virginia.
Sec. 1105. Trail plan and development.
Sec. 1106. Maps and boundary descriptions.
Sec. 1107. Effective date.
Subtitle C—Mt. Hood Wilderness, Oregon
Sec. 1201. Definitions.
Sec. 1202. Designation of wilderness areas.
Sec. 1203. Designation of streams for wild and scenic river protection in the Mount
Hood area.
Sec. 1204. Mount Hood National Recreation Area.
Sec. 1205. Protections for Crystal Springs, Upper Big Bottom, and Cultus Creek.
Sec. 1206. Land exchanges.
Sec. 1207. Tribal provisions; planning and studies.
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Subtitle D—Copper Salmon Wilderness, Oregon
Sec. 1301. Designation of the Copper Salmon Wilderness.
Sec. 1302. Wild and Scenic River Designations, Elk River, Oregon.
Sec. 1303. Protection of tribal rights.
Subtitle E—Cascade-Siskiyou National Monument, Oregon
Sec. 1401. Definitions.

VerDate Nov 24 2008

09:44 Apr 16, 2009

Jkt 079139

PO 00011

Frm 00001

Fmt 6580

Sfmt 6582

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

123 STAT. 992

PUBLIC LAW 111–11—MAR. 30, 2009

Sec.
Sec.
Sec.
Sec.
Sec.

1402.
1403.
1404.
1405.
1406.

Voluntary grazing lease donation program.
Box R Ranch land exchange.
Deerfield land exchange.
Soda Mountain Wilderness.
Effect.

Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

1501.
1502.
1503.
1504.
1505.
1506.
1507.
1508.

Subtitle F—Owyhee Public Land Management
Definitions.
Owyhee Science Review and Conservation Center.
Wilderness areas.
Designation of wild and scenic rivers.
Land identified for disposal.
Tribal cultural resources.
Recreational travel management plans.
Authorization of appropriations.

Subtitle G—Sabinoso Wilderness, New Mexico
Sec. 1601. Definitions.
Sec. 1602. Designation of the Sabinoso Wilderness.
Sec.
Sec.
Sec.
Sec.

1651.
1652.
1653.
1654.

Subtitle H—Pictured Rocks National Lakeshore Wilderness
Definitions.
Designation of Beaver Basin Wilderness.
Administration.
Effect.

Sec.
Sec.
Sec.
Sec.
Sec.

1701.
1702.
1703.
1704.
1705.

Subtitle I—Oregon Badlands Wilderness
Definitions.
Oregon Badlands Wilderness.
Release.
Land exchanges.
Protection of tribal treaty rights.

Sec.
Sec.
Sec.
Sec.
Sec.

1751.
1752.
1753.
1754.
1755.

Subtitle J—Spring Basin Wilderness, Oregon
Definitions.
Spring Basin Wilderness.
Release.
Land exchanges.
Protection of tribal treaty rights.

Subtitle K—Eastern Sierra and Northern San Gabriel Wilderness, California
Sec. 1801. Definitions.
Sec. 1802. Designation of wilderness areas.
Sec. 1803. Administration of wilderness areas.
Sec. 1804. Release of wilderness study areas.
Sec. 1805. Designation of wild and scenic rivers.
Sec. 1806. Bridgeport Winter Recreation Area.
Sec. 1807. Management of area within Humboldt-Toiyabe National Forest.
Sec. 1808. Ancient Bristlecone Pine Forest.
Subtitle L—Riverside County Wilderness, California
Sec. 1851. Wilderness designation.
Sec. 1852. Wild and scenic river designations, Riverside County, California.
Sec. 1853. Additions and technical corrections to Santa Rosa and San Jacinto
Mountains National Monument.
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Subtitle
Sec. 1901.
Sec. 1902.
Sec. 1903.
Sec. 1904.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
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M—Sequoia and Kings Canyon National Parks Wilderness, California
Definitions.
Designation of wilderness areas.
Administration of wilderness areas.
Authorization of appropriations.

Subtitle N—Rocky Mountain National Park Wilderness, Colorado
1951. Definitions.
1952. Rocky Mountain National Park Wilderness, Colorado.
1953. Grand River Ditch and Colorado-Big Thompson projects.
1954. East Shore Trail Area.
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1971.
1972.
1973.
1974.
1975.
1976.
1977.

Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

1978.
1979.
1980.
1981.
1982.
1983.
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Subtitle O—Washington County, Utah
Definitions.
Wilderness areas.
Zion National Park wilderness.
Red Cliffs National Conservation Area.
Beaver Dam Wash National Conservation Area.
Zion National Park wild and scenic river designation.
Washington County comprehensive travel and transportation management plan.
Land disposal and acquisition.
Management of priority biological areas.
Public purpose conveyances.
Conveyance of Dixie National Forest land.
Transfer of land into trust for Shivwits Band of Paiute Indians.
Authorization of appropriations.

TITLE II—BUREAU OF LAND MANAGEMENT AUTHORIZATIONS
Subtitle A—National Landscape Conservation System
Sec. 2001. Definitions.
Sec. 2002. Establishment of the National Landscape Conservation System.
Sec. 2003. Authorization of appropriations.
Sec.
Sec.
Sec.
Sec.
Sec.

2101.
2102.
2103.
2104.
2105.

Subtitle B—Prehistoric Trackways National Monument
Findings.
Definitions.
Establishment.
Administration.
Authorization of appropriations.

Subtitle C—Fort Stanton-Snowy River Cave National Conservation Area
Sec. 2201. Definitions.
Sec. 2202. Establishment of the Fort Stanton-Snowy River Cave National Conservation Area.
Sec. 2203. Management of the Conservation Area.
Sec. 2204. Authorization of appropriations.
Subtitle D—Snake River Birds of Prey National Conservation Area
Sec. 2301. Snake River Birds of Prey National Conservation Area.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

2401.
2402.
2403.
2404.
2405.
2406.
2407.
2408.

Subtitle E—Dominguez-Escalante National Conservation Area
Definitions.
Dominguez-Escalante National Conservation Area.
Dominguez Canyon Wilderness Area.
Maps and legal descriptions.
Management of Conservation Area and Wilderness.
Management plan.
Advisory council.
Authorization of appropriations.

Subtitle F—Rio Puerco Watershed Management Program
Sec. 2501. Rio Puerco Watershed Management Program.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

2601.
2602.
2603.
2604.
2605.
2606.
2607.
2608.
2609.
2610.
2611.

Subtitle G—Land Conveyances and Exchanges
Carson City, Nevada, land conveyances.
Southern Nevada limited transition area conveyance.
Nevada Cancer Institute land conveyance.
Turnabout Ranch land conveyance, Utah.
Boy Scouts land exchange, Utah.
Douglas County, Washington, land conveyance.
Twin Falls, Idaho, land conveyance.
Sunrise Mountain Instant Study Area release, Nevada.
Park City, Utah, land conveyance.
Release of reversionary interest in certain lands in Reno, Nevada.
Tuolumne Band of Me-Wuk Indians of the Tuolumne Rancheria.

dkrause on GSDDPC29 with PUBLIC LAWS

TITLE III—FOREST SERVICE AUTHORIZATIONS
Subtitle A—Watershed Restoration and Enhancement
Sec. 3001. Watershed restoration and enhancement agreements.
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Subtitle B—Wildland Firefighter Safety
Sec. 3101. Wildland firefighter safety.
Subtitle C—Wyoming Range
Sec. 3201. Definitions.
Sec. 3202. Withdrawal of certain land in the Wyoming range.
Sec. 3203. Acceptance of the donation of valid existing mining or leasing rights in
the Wyoming range.
Subtitle D—Land Conveyances and Exchanges
Sec. 3301. Land conveyance to City of Coffman Cove, Alaska.
Sec. 3302. Beaverhead-Deerlodge National Forest land conveyance, Montana.
Sec. 3303. Santa Fe National Forest; Pecos National Historical Park Land Exchange.
Sec. 3304. Santa Fe National Forest Land Conveyance, New Mexico.
Sec. 3305. Kittitas County, Washington, land conveyance.
Sec. 3306. Mammoth Community Water District use restrictions.
Sec. 3307. Land exchange, Wasatch-Cache National Forest, Utah.
Sec. 3308. Boundary adjustment, Frank Church River of No Return Wilderness.
Sec. 3309. Sandia pueblo land exchange technical amendment.
Subtitle E—Colorado Northern Front Range Study
Sec. 3401. Purpose.
Sec. 3402. Definitions.
Sec. 3403. Colorado Northern Front Range Mountain Backdrop Study.
Sec.
Sec.
Sec.
Sec.

4001.
4002.
4003.
4004.

TITLE IV—FOREST LANDSCAPE RESTORATION
Purpose.
Definitions.
Collaborative Forest Landscape Restoration Program.
Authorization of appropriations.
TITLE V—RIVERS AND TRAILS

Subtitle A—Additions to the National Wild and Scenic Rivers System
Sec. 5001. Fossil Creek, Arizona.
Sec. 5002. Snake River Headwaters, Wyoming.
Sec. 5003. Taunton River, Massachusetts.
Subtitle B—Wild and Scenic Rivers Studies
Sec. 5101. Missisquoi and Trout Rivers Study.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

5201.
5202.
5203.
5204.
5205.
5206.

Subtitle C—Additions to the National Trails System
Arizona National Scenic Trail.
New England National Scenic Trail.
Ice Age Floods National Geologic Trail.
Washington-Rochambeau Revolutionary Route National Historic Trail.
Pacific Northwest National Scenic Trail.
Trail of Tears National Historic Trail.

Subtitle D—National Trail System Amendments
Sec. 5301. National Trails System willing seller authority.
Sec. 5302. Revision of feasibility and suitability studies of existing national historic
trails.
Sec. 5303. Chisholm Trail and Great Western Trails Studies.
Subtitle E—Effect of Title
Sec. 5401. Effect.
TITLE VI—DEPARTMENT OF THE INTERIOR AUTHORIZATIONS
Subtitle A—Cooperative Watershed Management Program
Sec. 6001. Definitions.
Sec. 6002. Program.
Sec. 6003. Effect of subtitle.
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Subtitle B—Competitive Status for Federal Employees in Alaska
Sec. 6101. Competitive status for certain Federal employees in the State of Alaska.
Subtitle C—Wolf Livestock Loss Demonstration Project
Sec. 6201. Definitions.
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Sec. 6202. Wolf compensation and prevention program.
Sec. 6203. Authorization of appropriations.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

6301.
6302.
6303.
6304.
6305.
6306.
6307.
6308.
6309.
6310.
6311.
6312.

Subtitle D—Paleontological Resources Preservation
Definitions.
Management.
Public awareness and education program.
Collection of paleontological resources.
Curation of resources.
Prohibited acts; criminal penalties.
Civil penalties.
Rewards and forfeiture.
Confidentiality.
Regulations.
Savings provisions.
Authorization of appropriations.

Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

6401.
6402.
6403.
6404.
6405.
6406.

Subtitle E—Izembek National Wildlife Refuge Land Exchange
Definitions.
Land exchange.
King Cove Road.
Administration of conveyed lands.
Failure to begin road construction.
Expiration of legislative authority.
TITLE VII—NATIONAL PARK SERVICE AUTHORIZATIONS

Subtitle A—Additions to the National Park System
Sec. 7001. Paterson Great Falls National Historical Park, New Jersey.
Sec. 7002. William Jefferson Clinton Birthplace Home National Historic Site.
Sec. 7003. River Raisin National Battlefield Park.
Subtitle B—Amendments to Existing Units of the National Park System
Sec. 7101. Funding for Keweenaw National Historical Park.
Sec. 7102. Location of visitor and administrative facilities for Weir Farm National
Historic Site.
Sec. 7103. Little River Canyon National Preserve boundary expansion.
Sec. 7104. Hopewell Culture National Historical Park boundary expansion.
Sec. 7105. Jean Lafitte National Historical Park and Preserve boundary adjustment.
Sec. 7106. Minute Man National Historical Park.
Sec. 7107. Everglades National Park.
Sec. 7108. Kalaupapa National Historical Park.
Sec. 7109. Boston Harbor Islands National Recreation Area.
Sec. 7110. Thomas Edison National Historical Park, New Jersey.
Sec. 7111. Women’s Rights National Historical Park.
Sec. 7112. Martin Van Buren National Historic Site.
Sec. 7113. Palo Alto Battlefield National Historical Park.
Sec. 7114. Abraham Lincoln Birthplace National Historical Park.
Sec. 7115. New River Gorge National River.
Sec. 7116. Technical corrections.
Sec. 7117. Dayton Aviation Heritage National Historical Park, Ohio.
Sec. 7118. Fort Davis National Historic Site.
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Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

7201.
7202.
7203.
7204.
7205.
7206.
7207.
7208.
7209.
7210.
7211.
7212.

Subtitle C—Special Resource Studies
Walnut Canyon study.
Tule Lake Segregation Center, California.
Estate Grange, St. Croix.
Harriet Beecher Stowe House, Maine.
Shepherdstown battlefield, West Virginia.
Green McAdoo School, Tennessee.
Harry S Truman Birthplace, Missouri.
Battle of Matewan special resource study.
Butterfield Overland Trail.
Cold War sites theme study.
Battle of Camden, South Carolina.
Fort San Gerónimo, Puerto Rico.

Subtitle D—Program Authorizations
Sec. 7301. American Battlefield Protection Program.
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Sec.
Sec.
Sec.
Sec.

7302.
7303.
7304.
7305.

Preserve America Program.
Save America’s Treasures Program.
Route 66 Corridor Preservation Program.
National Cave and Karst Research Institute.

Sec.
Sec.
Sec.
Sec.

7401.
7402.
7403.
7404.

Subtitle E—Advisory Commissions
Na Hoa Pili O Kaloko-Honokohau Advisory Commission.
Cape Cod National Seashore Advisory Commission.
Concessions Management Advisory Board.
St. Augustine 450th Commemoration Commission.
TITLE VIII—NATIONAL HERITAGE AREAS

Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

8001.
8002.
8003.
8004.
8005.
8006.

Sec.
Sec.
Sec.
Sec.

8007.
8008.
8009.
8010.

Subtitle A—Designation of National Heritage Areas
Sangre de Cristo National Heritage Area, Colorado.
Cache La Poudre River National Heritage Area, Colorado.
South Park National Heritage Area, Colorado.
Northern Plains National Heritage Area, North Dakota.
Baltimore National Heritage Area, Maryland.
Freedom’s Way National Heritage Area, Massachusetts and New Hampshire.
Mississippi Hills National Heritage Area.
Mississippi Delta National Heritage Area.
Muscle Shoals National Heritage Area, Alabama.
Kenai Mountains-Turnagain Arm National Heritage Area, Alaska.

Subtitle B—Studies
Sec. 8101. Chattahoochee Trace, Alabama and Georgia.
Sec. 8102. Northern Neck, Virginia.
Sec.
Sec.
Sec.
Sec.

Subtitle C—Amendments Relating to National Heritage Corridors
8201. Quinebaug and Shetucket Rivers Valley National Heritage Corridor.
8202. Delaware And Lehigh National Heritage Corridor.
8203. Erie Canalway National Heritage Corridor.
8204. John H. Chafee Blackstone River Valley National Heritage Corridor.

Subtitle D—Effect of Title
Sec. 8301. Effect on access for recreational activities.
TITLE IX—BUREAU OF RECLAMATION AUTHORIZATIONS
Subtitle A—Feasibility Studies
Sec. 9001. Snake, Boise, and Payette River systems, Idaho.
Sec. 9002. Sierra Vista Subwatershed, Arizona.
Sec. 9003. San Diego Intertie, California.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

9101.
9102.
9103.
9104.
9105.
9106.
9107.
9108.
9109.
9110.
9111.
9112.
9113.
9114.
9115.

Subtitle B—Project Authorizations
Tumalo Irrigation District Water Conservation Project, Oregon.
Madera Water Supply Enhancement Project, California.
Eastern New Mexico Rural Water System project, New Mexico.
Rancho California Water District project, California.
Jackson Gulch Rehabilitation Project, Colorado.
Rio Grande Pueblos, New Mexico.
Upper Colorado River endangered fish programs.
Santa Margarita River, California.
Elsinore Valley Municipal Water District.
North Bay Water Reuse Authority.
Prado Basin Natural Treatment System Project, California.
Bunker Hill Groundwater Basin, California.
GREAT Project, California.
Yucaipa Valley Water District, California.
Arkansas Valley Conduit, Colorado.
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Subtitle C—Title Transfers and Clarifications
Sec. 9201. Transfer of McGee Creek pipeline and facilities.
Sec. 9202. Albuquerque Biological Park, New Mexico, title clarification.
Sec. 9203. Goleta Water District Water Distribution System, California.
Subtitle D—San Gabriel Basin Restoration Fund
Sec. 9301. Restoration Fund.
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Sec.
Sec.
Sec.
Sec.

Subtitle E—Lower Colorado River Multi-Species Conservation Program
9401. Definitions.
9402. Implementation and water accounting.
9403. Enforceability of program documents.
9404. Authorization of appropriations.

Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

9501.
9502.
9503.
9504.
9505.
9506.
9507.
9508.
9509.
9510.

Subtitle F—Secure Water
Findings.
Definitions.
Reclamation climate change and water program.
Water management improvement.
Hydroelectric power assessment.
Climate change and water intragovernmental panel.
Water data enhancement by United States Geological Survey.
National water availability and use assessment program.
Research agreement authority.
Effect.

Subtitle G—Aging Infrastructure
Sec. 9601 Definitions.
Sec. 9602. Guidelines and inspection of project facilities and technical assistance to
transferred works operating entities.
Sec. 9603. Extraordinary operation and maintenance work performed by the Secretary.
Sec. 9604. Relationship to Twenty-First Century Water Works Act.
Sec. 9605. Authorization of appropriations.
TITLE X—WATER SETTLEMENTS
Subtitle A—San Joaquin River Restoration Settlement
PART I—SAN JOAQUIN RIVER RESTORATION SETTLEMENT ACT
Short title.
Purpose.
Definitions.
Implementation of settlement.
Acquisition and disposal of property; title to facilities.
Compliance with applicable law.
Compliance with Central Valley Project Improvement Act.
No private right of action.
Appropriations; Settlement Fund.
Repayment contracts and acceleration of repayment of construction
costs.
Sec. 10011. California Central Valley Spring Run Chinook salmon.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

10001.
10002.
10003.
10004.
10005.
10006.
10007.
10008.
10009.
10010.

PART II—STUDY TO DEVELOP WATER PLAN; REPORT
Sec. 10101. Study to develop water plan; report.
PART III—FRIANT DIVISION IMPROVEMENTS
Sec. 10201. Federal facility improvements.
Sec. 10202. Financial assistance for local projects.
Sec. 10203. Authorization of appropriations.
Sec.
Sec.
Sec.
Sec.
Sec.

10301.
10302.
10303.
10304.
10305.

Subtitle B—Northwestern New Mexico Rural Water Projects
Short title.
Definitions.
Compliance with environmental laws.
No reallocation of costs.
Interest rate.

PART I—AMENDMENTS

COLORADO RIVER STORAGE PROJECT ACT
LAW 87–483
Sec. 10401. Amendments to the Colorado River Storage Project Act.
Sec. 10402. Amendments to Public Law 87–483.
Sec. 10403. Effect on Federal water law.
TO THE

AND

PUBLIC
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PART II—RECLAMATION WATER SETTLEMENTS FUND
Sec. 10501. Reclamation Water Settlements Fund.
PART III—NAVAJO-GALLUP WATER SUPPLY PROJECT
Sec. 10601. Purposes.
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Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

10602.
10603.
10604.
10605.
10606.
10607.
10608.
10609.

Authorization of Navajo-Gallup Water Supply Project.
Delivery and use of Navajo-Gallup Water Supply Project water.
Project contracts.
Navajo Nation Municipal Pipeline.
Authorization of conjunctive use wells.
San Juan River Navajo Irrigation Projects.
Other irrigation projects.
Authorization of appropriations.

Sec.
Sec.
Sec.
Sec.

10701.
10702.
10703.
10704.

PART IV—NAVAJO NATION WATER RIGHTS
Agreement.
Trust Fund.
Waivers and releases.
Water rights held in trust.

Subtitle C—Shoshone-Paiute Tribes of the Duck Valley Reservation Water Rights
Settlement
Sec. 10801. Findings.
Sec. 10802. Purposes.
Sec. 10803. Definitions.
Sec. 10804. Approval, ratification, and confirmation of agreement; authorization.
Sec. 10805. Tribal water rights.
Sec. 10806. Duck Valley Indian Irrigation Project.
Sec. 10807. Development and Maintenance Funds.
Sec. 10808. Tribal waiver and release of claims.
Sec. 10809. Miscellaneous.
TITLE XI—UNITED STATES GEOLOGICAL SURVEY AUTHORIZATIONS
Sec. 11001. Reauthorization of the National Geologic Mapping Act of 1992.
Sec. 11002. New Mexico water resources study.
TITLE XII—OCEANS
Subtitle A—Ocean Exploration
PART I—EXPLORATION
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Purpose.
Program established.
Powers and duties of the Administrator.
Ocean exploration and undersea research technology and infrastructure
task force.
Sec. 12005. Ocean Exploration Advisory Board.
Sec. 12006. Authorization of appropriations.
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12001.
12002.
12003.
12004.

Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

12101.
12102.
12103.
12104.
12105.
12106.
12107.

Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

12201.
12202.
12203.
12204.
12205.
12206.
12207.
12208.

Sec.
Sec.
Sec.
Sec.
Sec.
Sec.

Subtitle C—Integrated Coastal and Ocean Observation System Act of 2009
12301. Short title.
12302. Purposes.
12303. Definitions.
12304. Integrated coastal and ocean observing system.
12305. Interagency financing and agreements.
12306. Application with other laws.

Jkt 079139

PART II—NOAA UNDERSEA RESEARCH PROGRAM ACT OF 2009
Short title.
Program established.
Powers of program director.
Administrative structure.
Research, exploration, education, and technology programs.
Competitiveness.
Authorization of appropriations.

PO 00011

Subtitle B—Ocean and Coastal Mapping Integration Act
Short title.
Establishment of program.
Interagency committee on ocean and coastal mapping.
Biannual reports.
Plan.
Effect on other laws.
Authorization of appropriations.
Definitions.
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12307.
12308.
12309.
12310.
12311.

123 STAT. 999

Report to Congress.
Public-private use policy.
Independent cost estimate.
Intent of Congress.
Authorization of appropriations.

Subtitle D—Federal Ocean Acidification Research and Monitoring Act of 2009
Sec. 12401. Short title.
Sec. 12402. Purposes.
Sec. 12403. Definitions.
Sec. 12404. Interagency subcommittee.
Sec. 12405. Strategic research plan.
Sec. 12406. NOAA ocean acidification activities.
Sec. 12407. NSF ocean acidification activities.
Sec. 12408. NASA ocean acidification activities.
Sec. 12409. Authorization of appropriations.
Subtitle E—Coastal and Estuarine Land Conservation Program
Sec. 12501. Short title.
Sec. 12502. Authorization of Coastal and Estuarine Land Conservation Program.
TITLE XIII—MISCELLANEOUS
Sec. 13001. Management and distribution of North Dakota trust funds.
Sec. 13002. Amendments to the Fisheries Restoration and Irrigation Mitigation Act
of 2000.
Sec. 13003. Amendments to the Alaska Natural Gas Pipeline Act.
Sec. 13004. Additional Assistant Secretary for Department of Energy.
Sec. 13005. Lovelace Respiratory Research Institute.
Sec. 13006. Authorization of appropriations for National Tropical Botanical Garden.
TITLE XIV—CHRISTOPHER AND DANA REEVE PARALYSIS ACT
Sec. 14001. Short title.
Subtitle A—Paralysis Research
Sec. 14101. Activities of the National Institutes of Health with respect to research
on paralysis.
Subtitle B—Paralysis Rehabilitation Research and Care
Sec. 14201. Activities of the National Institutes of Health with respect to research
with implications for enhancing daily function for persons with paralysis.
Subtitle C—Improving Quality of Life for Persons With Paralysis and Other
Physical Disabilities
Sec. 14301. Programs to improve quality of life for persons with paralysis and other
physical disabilities.
TITLE XV—SMITHSONIAN INSTITUTION FACILITIES AUTHORIZATION
Sec. 15101. Laboratory and support space, Edgewater, Maryland.
Sec. 15102. Laboratory space, Gamboa, Panama.
Sec. 15103. Construction of greenhouse facility.

TITLE I—ADDITIONS TO THE NATIONAL
WILDERNESS PRESERVATION SYSTEM
Subtitle A—Wild Monongahela Wilderness

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 1001. DESIGNATION OF WILDERNESS, MONONGAHELA NATIONAL
FOREST, WEST VIRGINIA.

(a) DESIGNATION.—In furtherance of the purposes of the Wilderness Act (16 U.S.C. 1131 et seq.), the following Federal lands
within the Monongahela National Forest in the State of West Virginia are designated as wilderness and as either a new component
of the National Wilderness Preservation System or as an addition
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to an existing component of the National Wilderness Preservation
System:
(1) Certain Federal land comprising approximately 5,144
acres, as generally depicted on the map entitled ‘‘Big Draft
Proposed Wilderness’’ and dated March 11, 2008, which shall
be known as the ‘‘Big Draft Wilderness’’.
(2) Certain Federal land comprising approximately 11,951
acres, as generally depicted on the map entitled ‘‘Cranberry
Expansion Proposed Wilderness’’ and dated March 11, 2008,
which shall be added to and administered as part of the Cranberry Wilderness designated by section 1(1) of Public Law 97–
466 (96 Stat. 2538).
(3) Certain Federal land comprising approximately 7,156
acres, as generally depicted on the map entitled ‘‘Dolly Sods
Expansion Proposed Wilderness’’ and dated March 11, 2008,
which shall be added to and administered as part of the Dolly
Sods Wilderness designated by section 3(a)(13) of Public Law
93–622 (88 Stat. 2098).
(4) Certain Federal land comprising approximately 698
acres, as generally depicted on the map entitled ‘‘Otter Creek
Expansion Proposed Wilderness’’ and dated March 11, 2008,
which shall be added to and administered as part of the Otter
Creek Wilderness designated by section 3(a)(14) of Public Law
93–622 (88 Stat. 2098).
(5) Certain Federal land comprising approximately 6,792
acres, as generally depicted on the map entitled ‘‘Roaring Plains
Proposed Wilderness’’ and dated March 11, 2008, which shall
be known as the ‘‘Roaring Plains West Wilderness’’.
(6) Certain Federal land comprising approximately 6,030
acres, as generally depicted on the map entitled ‘‘Spice Run
Proposed Wilderness’’ and dated March 11, 2008, which shall
be known as the ‘‘Spice Run Wilderness’’.
(b) MAPS AND LEGAL DESCRIPTION.—
(1) FILING AND AVAILABILITY.—As soon as practicable after
the date of the enactment of this Act, the Secretary of Agriculture, acting through the Chief of the Forest Service, shall
file with the Committee on Natural Resources of the House
of Representatives and the Committee on Energy and Natural
Resources of the Senate a map and legal description of each
wilderness area designated or expanded by subsection (a). The
maps and legal descriptions shall be on file and available
for public inspection in the office of the Chief of the Forest
Service and the office of the Supervisor of the Monongahela
National Forest.
(2) FORCE AND EFFECT.—The maps and legal descriptions
referred to in this subsection shall have the same force and
effect as if included in this subtitle, except that the Secretary
may correct errors in the maps and descriptions.
(c) ADMINISTRATION.—Subject to valid existing rights, the Federal lands designated as wilderness by subsection (a) shall be
administered by the Secretary in accordance with the Wilderness
Act (16 U.S.C. 1131 et seq.). The Secretary may continue to
authorize the competitive running event permitted from 2003
through 2007 in the vicinity of the boundaries of the Dolly Sods
Wilderness addition designated by paragraph (3) of subsection (a)
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and the Roaring Plains West Wilderness Area designated by paragraph (5) of such subsection, in a manner compatible with the
preservation of such areas as wilderness.
(d) EFFECTIVE DATE OF WILDERNESS ACT.—With respect to
the Federal lands designated as wilderness by subsection (a), any
reference in the Wilderness Act (16 U.S.C. 1131 et seq.) to the
effective date of the Wilderness Act shall be deemed to be a reference to the date of the enactment of this Act.
(e) FISH AND WILDLIFE.—As provided in section 4(d)(7) of the
Wilderness Act (16 U.S.C. 1133(d)(7)), nothing in this section affects
the jurisdiction or responsibility of the State of West Virginia with
respect to wildlife and fish.
SEC. 1002. BOUNDARY ADJUSTMENT, LAUREL FORK SOUTH WILDERNESS, MONONGAHELA NATIONAL FOREST.

(a) BOUNDARY ADJUSTMENT.—The boundary of the Laurel Fork
South Wilderness designated by section 1(3) of Public Law 97–
466 (96 Stat. 2538) is modified to exclude two parcels of land,
as generally depicted on the map entitled ‘‘Monongahela National
Forest Laurel Fork South Wilderness Boundary Modification’’ and
dated March 11, 2008, and more particularly described according
to the site-specific maps and legal descriptions on file in the office
of the Forest Supervisor, Monongahela National Forest. The general
map shall be on file and available for public inspection in the
Office of the Chief of the Forest Service.
(b) MANAGEMENT.—Federally owned land delineated on the
maps referred to in subsection (a) as the Laurel Fork South Wilderness, as modified by such subsection, shall continue to be administered by the Secretary of Agriculture in accordance with the Wilderness Act (16 U.S.C. 1131 et seq.).

16 USC 1132
note.

SEC. 1003. MONONGAHELA NATIONAL FOREST BOUNDARY CONFIRMATION.

(a) IN GENERAL.—The boundary of the Monongahela National
Forest is confirmed to include the tracts of land as generally
depicted on the map entitled ‘‘Monongahela National Forest
Boundary Confirmation’’ and dated March 13, 2008, and all Federal
lands under the jurisdiction of the Secretary of Agriculture, acting
through the Chief of the Forest Service, encompassed within such
boundary shall be managed under the laws and regulations pertaining to the National Forest System.
(b) LAND AND WATER CONSERVATION FUND.—For the purposes
of section 7 of the Land and Water Conservation Fund Act of
1965 (16 U.S.C. 460l–9), the boundaries of the Monongahela
National Forest, as confirmed by subsection (a), shall be considered
to be the boundaries of the Monongahela National Forest as of
January 1, 1965.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 1004. ENHANCED TRAIL OPPORTUNITIES.

(a) PLAN.—
(1) IN GENERAL.—The Secretary of Agriculture, in consultation with interested parties, shall develop a plan to provide
for enhanced nonmotorized recreation trail opportunities on
lands not designated as wilderness within the Monongahela
National Forest.
(2) NONMOTORIZED RECREATION TRAIL DEFINED.—For the
purposes of this subsection, the term ‘‘nonmotorized recreation
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trail’’ means a trail designed for hiking, bicycling, and equestrian use.
(b) REPORT.—Not later than two years after the date of the
enactment of this Act, the Secretary of Agriculture shall submit
to Congress a report on the implementation of the plan required
under subsection (a), including the identification of priority trails
for development.
(c) CONSIDERATION OF CONVERSION OF FOREST ROADS TO RECREATIONAL USES.—In considering possible closure and decommissioning of a Forest Service road within the Monongahela National
Forest after the date of the enactment of this Act, the Secretary
of Agriculture, in accordance with applicable law, may consider
converting the road to nonmotorized uses to enhance recreational
opportunities within the Monongahela National Forest.

Subtitle B—Virginia Ridge and Valley
Wilderness
16 USC 546b
note.

SEC. 1101. DEFINITIONS.

In this subtitle:
(1) SCENIC AREAS.—The term ‘‘scenic areas’’ means the
Seng Mountain National Scenic Area and the Bear Creek
National Scenic Area.
(2) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of Agriculture.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 1102. DESIGNATION OF ADDITIONAL NATIONAL FOREST SYSTEM
LAND IN JEFFERSON NATIONAL FOREST AS WILDERNESS
OR A WILDERNESS STUDY AREA.

(a) DESIGNATION OF WILDERNESS.—Section 1 of Public Law
100–326 (16 U.S.C. 1132 note; 102 Stat. 584, 114 Stat. 2057),
is amended—
(1) in the matter preceding paragraph (1), by striking
‘‘System—’’ and inserting ‘‘System:’’;
(2) by striking ‘‘certain’’ each place it appears and inserting
‘‘Certain’’;
(3) in each of paragraphs (1) through (6), by striking the
semicolon at the end and inserting a period;
(4) in paragraph (7), by striking ‘‘; and’’ and inserting
a period; and
(5) by adding at the end the following:
‘‘(9) Certain land in the Jefferson National Forest comprising approximately 3,743 acres, as generally depicted on
the map entitled ‘Brush Mountain and Brush Mountain East’
and dated May 5, 2008, which shall be known as the ‘Brush
Mountain East Wilderness’.
‘‘(10) Certain land in the Jefferson National Forest comprising approximately 4,794 acres, as generally depicted on
the map entitled ‘Brush Mountain and Brush Mountain East’
and dated May 5, 2008, which shall be known as the ‘Brush
Mountain Wilderness’.
‘‘(11) Certain land in the Jefferson National Forest comprising approximately 4,223 acres, as generally depicted on
the map entitled ‘Seng Mountain and Raccoon Branch’ and
dated April 28, 2008, which shall be known as the ‘Raccoon
Branch Wilderness’.
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‘‘(12) Certain land in the Jefferson National Forest comprising approximately 3,270 acres, as generally depicted on
the map entitled ‘Stone Mountain’ and dated April 28, 2008,
which shall be known as the ‘Stone Mountain Wilderness’.
‘‘(13) Certain land in the Jefferson National Forest comprising approximately 8,470 acres, as generally depicted on
the map entitled ‘Garden Mountain and Hunting Camp Creek’
and dated April 28, 2008, which shall be known as the ‘Hunting
Camp Creek Wilderness’.
‘‘(14) Certain land in the Jefferson National Forest comprising approximately 3,291 acres, as generally depicted on
the map entitled ‘Garden Mountain and Hunting Camp Creek’
and dated April 28, 2008, which shall be known as the ‘Garden
Mountain Wilderness’.
‘‘(15) Certain land in the Jefferson National Forest comprising approximately 5,476 acres, as generally depicted on
the map entitled ‘Mountain Lake Additions’ and dated April
28, 2008, which is incorporated in the Mountain Lake Wilderness designated by section 2(6) of the Virginia Wilderness Act
of 1984 (16 U.S.C. 1132 note; Public Law 98–586).
‘‘(16) Certain land in the Jefferson National Forest comprising approximately 308 acres, as generally depicted on the
map entitled ‘Lewis Fork Addition and Little Wilson Creek
Additions’ and dated April 28, 2008, which is incorporated
in the Lewis Fork Wilderness designated by section 2(3) of
the Virginia Wilderness Act of 1984 (16 U.S.C. 1132 note;
Public Law 98–586).
‘‘(17) Certain land in the Jefferson National Forest comprising approximately 1,845 acres, as generally depicted on
the map entitled ‘Lewis Fork Addition and Little Wilson Creek
Additions’ and dated April 28, 2008, which is incorporated
in the Little Wilson Creek Wilderness designated by section
2(5) of the Virginia Wilderness Act of 1984 (16 U.S.C. 1132
note; Public Law 98–586).
‘‘(18) Certain land in the Jefferson National Forest comprising approximately 2,219 acres, as generally depicted on
the map entitled ‘Shawvers Run Additions’ and dated April
28, 2008, which is incorporated in the Shawvers Run Wilderness
designated by paragraph (4).
‘‘(19) Certain land in the Jefferson National Forest comprising approximately 1,203 acres, as generally depicted on
the map entitled ‘Peters Mountain Addition’ and dated April
28, 2008, which is incorporated in the Peters Mountain Wilderness designated by section 2(7) of the Virginia Wilderness Act
of 1984 (16 U.S.C. 1132 note; Public Law 98–586).
‘‘(20) Certain land in the Jefferson National Forest comprising approximately 263 acres, as generally depicted on the
map entitled ‘Kimberling Creek Additions and Potential Wilderness Area’ and dated April 28, 2008, which is incorporated
in the Kimberling Creek Wilderness designated by section 2(2)
of the Virginia Wilderness Act of 1984 (16 U.S.C. 1132 note;
Public Law 98–586).’’.
(b) DESIGNATION OF WILDERNESS STUDY AREA.—The Virginia
Wilderness Act of 1984 (16 U.S.C. 1132 note; Public Law 98–
586) is amended—
(1) in the first section, by inserting ‘‘as’’ after ‘‘cited’’; and
(2) in section 6(a)—
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(A) by striking ‘‘certain’’ each place it appears and
inserting ‘‘Certain’’;
(B) in each of paragraphs (1) and (2), by striking the
semicolon at the end and inserting a period;
(C) in paragraph (3), by striking ‘‘; and’’ and inserting
a period; and
(D) by adding at the end the following:
‘‘(5) Certain land in the Jefferson National Forest comprising approximately 3,226 acres, as generally depicted on
the map entitled ‘Lynn Camp Creek Wilderness Study Area’
and dated April 28, 2008, which shall be known as the ‘Lynn
Camp Creek Wilderness Study Area’.’’.

SEC. 1103. DESIGNATION OF KIMBERLING CREEK POTENTIAL WILDERNESS AREA, JEFFERSON NATIONAL FOREST, VIRGINIA.

16 USC 1132
note.

Effective date.

Federal Register,
publication.
Notice.
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16 USC 546b.

(a) DESIGNATION.—In furtherance of the purposes of the Wilderness Act (16 U.S.C. 1131 et seq.), certain land in the Jefferson
National Forest comprising approximately 349 acres, as generally
depicted on the map entitled ‘‘Kimberling Creek Additions and
Potential Wilderness Area’’ and dated April 28, 2008, is designated
as a potential wilderness area for incorporation in the Kimberling
Creek Wilderness designated by section 2(2) of the Virginia Wilderness Act of 1984 (16 U.S.C. 1132 note; Public Law 98–586).
(b) MANAGEMENT.—Except as provided in subsection (c) and
subject to valid existing rights, the Secretary shall manage the
potential wilderness area in accordance with the Wilderness Act
(16 U.S.C. 1131 et seq.).
(c) ECOLOGICAL RESTORATION.—
(1) IN GENERAL.—For purposes of ecological restoration
(including the elimination of nonnative species, removal of
illegal, unused, or decommissioned roads, and any other activity
necessary to restore the natural ecosystems in the potential
wilderness area), the Secretary may use motorized equipment
and mechanized transport in the potential wilderness area
until the date on which the potential wilderness area is incorporated into the Kimberling Creek Wilderness.
(2) LIMITATION.—To the maximum extent practicable, the
Secretary shall use the minimum tool or administrative practice
necessary to accomplish ecological restoration with the least
amount of adverse impact on wilderness character and
resources.
(d) WILDERNESS DESIGNATION.—The potential wilderness area
shall be designated as wilderness and incorporated in the
Kimberling Creek Wilderness on the earlier of—
(1) the date on which the Secretary publishes in the Federal
Register notice that the conditions in the potential wilderness
area that are incompatible with the Wilderness Act (16 U.S.C.
1131 et seq.) have been removed; or
(2) the date that is 5 years after the date of enactment
of this Act.
SEC. 1104. SENG MOUNTAIN AND BEAR CREEK SCENIC AREAS, JEFFERSON NATIONAL FOREST, VIRGINIA.

(a) ESTABLISHMENT.—There are designated as National Scenic
Areas—
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(1) certain National Forest System land in the Jefferson
National Forest, comprising approximately 5,192 acres, as generally depicted on the map entitled ‘‘Seng Mountain and Raccoon Branch’’ and dated April 28, 2008, which shall be known
as the ‘‘Seng Mountain National Scenic Area’’; and
(2) certain National Forest System land in the Jefferson
National Forest, comprising approximately 5,128 acres, as generally depicted on the map entitled ‘‘Bear Creek’’ and dated
April 28, 2008, which shall be known as the ‘‘Bear Creek
National Scenic Area’’.
(b) PURPOSES.—The purposes of the scenic areas are—
(1) to ensure the protection and preservation of scenic
quality, water quality, natural characteristics, and water
resources of the scenic areas;
(2) consistent with paragraph (1), to protect wildlife and
fish habitat in the scenic areas;
(3) to protect areas in the scenic areas that may develop
characteristics of old-growth forests; and
(4) consistent with paragraphs (1), (2), and (3), to provide
a variety of recreation opportunities in the scenic areas.
(c) ADMINISTRATION.—
(1) IN GENERAL.—The Secretary shall administer the scenic
areas in accordance with—
(A) this subtitle; and
(B) the laws (including regulations) generally
applicable to the National Forest System.
(2) AUTHORIZED USES.—The Secretary shall only allow uses
of the scenic areas that the Secretary determines will further
the purposes of the scenic areas, as described in subsection
(b).
(d) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 2 years after the date
of enactment of this Act, the Secretary shall develop as an
amendment to the land and resource management plan for
the Jefferson National Forest a management plan for the scenic
areas.
(2) EFFECT.—Nothing in this subsection requires the Secretary to revise the land and resource management plan for
the Jefferson National Forest under section 6 of the Forest
and Rangeland Renewable Resources Planning Act of 1974
(16 U.S.C. 1604).
(e) ROADS.—
(1) IN GENERAL.—Except as provided in paragraph (2), after
the date of enactment of this Act, no roads shall be established
or constructed within the scenic areas.
(2) LIMITATION.—Nothing in this subsection denies any
owner of private land (or an interest in private land) that
is located in a scenic area the right to access the private
land.
(f) TIMBER HARVEST.—
(1) IN GENERAL.—Except as provided in paragraphs (2)
and (3), no harvesting of timber shall be allowed within the
scenic areas.
(2) EXCEPTIONS.—The Secretary may authorize harvesting
of timber in the scenic areas if the Secretary determines that
the harvesting is necessary to—
(A) control fire;
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(B) provide for public safety or trail access; or
(C) control insect and disease outbreaks.
(3) FIREWOOD FOR PERSONAL USE.—Firewood may be harvested for personal use along perimeter roads in the scenic
areas, subject to any conditions that the Secretary may impose.
(g) INSECT AND DISEASE OUTBREAKS.—The Secretary may control insect and disease outbreaks—
(1) to maintain scenic quality;
(2) to prevent tree mortality;
(3) to reduce hazards to visitors; or
(4) to protect private land.
(h) VEGETATION MANAGEMENT.—The Secretary may engage in
vegetation manipulation practices in the scenic areas to maintain
the visual quality and wildlife clearings in existence on the date
of enactment of this Act.
(i) MOTORIZED VEHICLES.—
(1) IN GENERAL.—Except as provided in paragraph (2),
motorized vehicles shall not be allowed within the scenic areas.
(2) EXCEPTIONS.—The Secretary may authorize the use of
motorized vehicles—
(A) to carry out administrative activities that further
the purposes of the scenic areas, as described in subsection
(b);
(B) to assist wildlife management projects in existence
on the date of enactment of this Act; and
(C) during deer and bear hunting seasons—
(i) on Forest Development Roads 49410 and 84b;
and
(ii) on the portion of Forest Development Road
6261 designated on the map described in subsection
(a)(2) as ‘‘open seasonally’’.
(j) WILDFIRE SUPPRESSION.—Wildfire suppression within the
scenic areas shall be conducted—
(1) in a manner consistent with the purposes of the scenic
areas, as described in subsection (b); and
(2) using such means as the Secretary determines to be
appropriate.
(k) WATER.—The Secretary shall administer the scenic areas
in a manner that maintains and enhances water quality.
(l) WITHDRAWAL.—Subject to valid existing rights, all Federal
land in the scenic areas is withdrawn from—
(1) location, entry, and patent under the mining laws;
and
(2) operation of the mineral leasing and geothermal leasing
laws.
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SEC. 1105. TRAIL PLAN AND DEVELOPMENT.

(a) TRAIL PLAN.—The Secretary, in consultation with interested
parties, shall establish a trail plan to develop—
(1) in a manner consistent with the Wilderness Act (16
U.S.C. 1131 et seq.), hiking and equestrian trails in the wilderness areas designated by paragraphs (9) through (20) of section
1 of Public Law 100–326 (16 U.S.C. 1132 note) (as added
by section 1102(a)(5)); and
(2) nonmotorized recreation trails in the scenic areas.
(b) IMPLEMENTATION REPORT.—Not later than 2 years after
the date of enactment of this Act, the Secretary shall submit to
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Congress a report that describes the implementation of the trail
plan, including the identification of priority trails for development.
(c) SUSTAINABLE TRAIL REQUIRED.—The Secretary shall develop
a sustainable trail, using a contour curvilinear alignment, to provide
for nonmotorized travel along the southern boundary of the Raccoon
Branch Wilderness established by section 1(11) of Public Law 100–
326 (16 U.S.C. 1132 note) (as added by section 1102(a)(5)) connecting to Forest Development Road 49352 in Smyth County, Virginia.
SEC. 1106. MAPS AND BOUNDARY DESCRIPTIONS.

16 USC 546b–1.

(a) IN GENERAL.—As soon as practicable after the date of enactment of this Act, the Secretary shall file with the Committee on
Energy and Natural Resources of the Senate and the Committee
on Natural Resources and the Committee on Agriculture of the
House of Representatives maps and boundary descriptions of—
(1) the scenic areas;
(2) the wilderness areas designated by paragraphs (9)
through (20) of section 1 of Public Law 100–326 (16 U.S.C.
1132 note) (as added by section 1102(a)(5));
(3) the wilderness study area designated by section 6(a)(5)
of the Virginia Wilderness Act of 1984 (16 U.S.C. 1132 note;
Public Law 98–586) (as added by section 1102(b)(2)(D)); and
(4) the potential wilderness area designated by section
1103(a).
(b) FORCE AND EFFECT.—The maps and boundary descriptions
filed under subsection (a) shall have the same force and effect
as if included in this subtitle, except that the Secretary may correct
any minor errors in the maps and boundary descriptions.
(c) AVAILABILITY OF MAP AND BOUNDARY DESCRIPTION.—The
maps and boundary descriptions filed under subsection (a) shall
be on file and available for public inspection in the Office of the
Chief of the Forest Service.
(d) CONFLICT.—In the case of a conflict between a map filed
under subsection (a) and the acreage of the applicable areas specified in this subtitle, the map shall control.
SEC. 1107. EFFECTIVE DATE.

Any reference in the Wilderness Act (16 U.S.C. 1131 et seq.)
to the effective date of that Act shall be considered to be a reference
to the date of enactment of this Act for purposes of administering—
(1) the wilderness areas designated by paragraphs (9)
through (20) of section 1 of Public Law 100–326 (16 U.S.C.
1132 note) (as added by section 1102(a)(5)); and
(2) the potential wilderness area designated by section
1103(a).

Subtitle C—Mt. Hood Wilderness, Oregon
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SEC. 1201. DEFINITIONS.

In this subtitle:
(1) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of Agriculture.
(2) STATE.—The term ‘‘State’’ means the State of Oregon.
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SEC. 1202. DESIGNATION OF WILDERNESS AREAS.

dkrause on GSDDPC29 with PUBLIC LAWS

16 USC 1132
note.
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(a) DESIGNATION OF LEWIS AND CLARK MOUNT HOOD WILDERAREAS.—In accordance with the Wilderness Act (16 U.S.C.
1131 et seq.), the following areas in the State of Oregon are designated as wilderness areas and as components of the National
Wilderness Preservation System:
(1) BADGER CREEK WILDERNESS ADDITIONS.—Certain Federal land managed by the Forest Service, comprising approximately 4,140 acres, as generally depicted on the maps entitled
‘‘Badger Creek Wilderness—Badger Creek Additions’’ and
‘‘Badger Creek Wilderness—Bonney Butte’’, dated July 16,
2007, which is incorporated in, and considered to be a part
of, the Badger Creek Wilderness, as designated by section 3(3)
of the Oregon Wilderness Act of 1984 (16 U.S.C. 1132 note;
98 Stat. 273).
(2) BULL OF THE WOODS WILDERNESS ADDITION.—Certain
Federal land managed by the Forest Service, comprising
approximately 10,180 acres, as generally depicted on the map
entitled ‘‘Bull of the Woods Wilderness—Bull of the Woods
Additions’’, dated July 16, 2007, which is incorporated in, and
considered to be a part of, the Bull of the Woods Wilderness,
as designated by section 3(4) of the Oregon Wilderness Act
of 1984 (16 U.S.C. 1132 note; 98 Stat. 273).
(3) CLACKAMAS WILDERNESS.—Certain Federal land managed by the Forest Service, comprising approximately 9,470
acres, as generally depicted on the maps entitled ‘‘Clackamas
Wilderness—Big Bottom’’, ‘‘Clackamas Wilderness—Clackamas
Canyon’’,
‘‘Clackamas
Wilderness—Memaloose
Lake’’,
‘‘Clackamas Wilderness—Sisi Butte’’, and ‘‘Clackamas Wilderness—South Fork Clackamas’’, dated July 16, 2007, which shall
be known as the ‘‘Clackamas Wilderness’’.
(4) MARK O. HATFIELD WILDERNESS ADDITIONS.—Certain
Federal land managed by the Forest Service, comprising
approximately 25,960 acres, as generally depicted on the maps
entitled ‘‘Mark O. Hatfield Wilderness—Gorge Face’’ and ‘‘Mark
O. Hatfield Wilderness—Larch Mountain’’, dated July 16, 2007,
which is incorporated in, and considered to be a part of, the
Mark O. Hatfield Wilderness, as designated by section 3(1)
of the Oregon Wilderness Act of 1984 (16 U.S.C. 1132 note;
98 Stat. 273).
(5) MOUNT HOOD WILDERNESS ADDITIONS.—Certain Federal
land managed by the Forest Service, comprising approximately
18,450 acres, as generally depicted on the maps entitled ‘‘Mount
Hood Wilderness—Barlow Butte’’, ‘‘Mount Hood Wilderness—
Elk Cove/Mazama’’, ‘‘Richard L. Kohnstamm Memorial Area’’,
‘‘Mount Hood Wilderness—Sand Canyon’’, ‘‘Mount Hood Wilderness—Sandy Additions’’, ‘‘Mount Hood Wilderness—Twin
Lakes’’, and ‘‘Mount Hood Wilderness—White River’’, dated July
16, 2007, and the map entitled ‘‘Mount Hood Wilderness—
Cloud Cap’’, dated July 20, 2007, which is incorporated in,
and considered to be a part of, the Mount Hood Wilderness,
as designated under section 3(a) of the Wilderness Act (16
U.S.C. 1132(a)) and enlarged by section 3(d) of the Endangered
American Wilderness Act of 1978 (16 U.S.C. 1132 note; 92
Stat. 43).
(6) ROARING RIVER WILDERNESS.—Certain Federal land
managed by the Forest Service, comprising approximately
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36,550 acres, as generally depicted on the map entitled ‘‘Roaring
River Wilderness—Roaring River Wilderness’’, dated July 16,
2007, which shall be known as the ‘‘Roaring River Wilderness’’.
(7) SALMON-HUCKLEBERRY WILDERNESS ADDITIONS.—Certain Federal land managed by the Forest Service, comprising
approximately 16,620 acres, as generally depicted on the maps
entitled ‘‘Salmon-Huckleberry Wilderness—Alder Creek Addition’’, ‘‘Salmon-Huckleberry Wilderness—Eagle Creek Addition’’, ‘‘Salmon-Huckleberry Wilderness—Hunchback Mountain’’, ‘‘Salmon-Huckleberry Wilderness—Inch Creek’’, ‘‘SalmonHuckleberry Wilderness—Mirror Lake’’, and ‘‘SalmonHuckleberry Wilderness—Salmon River Meadows’’, dated July
16, 2007, which is incorporated in, and considered to be a
part of, the Salmon-Huckleberry Wilderness, as designated by
section 3(2) of the Oregon Wilderness Act of 1984 (16 U.S.C.
1132 note; 98 Stat. 273).
(8) LOWER WHITE RIVER WILDERNESS.—Certain Federal land
managed by the Forest Service and Bureau of Land Management, comprising approximately 2,870 acres, as generally
depicted on the map entitled ‘‘Lower White River Wilderness—
Lower White River’’, dated July 16, 2007, which shall be known
as the ‘‘Lower White River Wilderness’’.
(b) RICHARD L. KOHNSTAMM MEMORIAL AREA.—Certain Federal
land managed by the Forest Service, as generally depicted on the
map entitled ‘‘Richard L. Kohnstamm Memorial Area’’, dated July
16, 2007, is designated as the ‘‘Richard L. Kohnstamm Memorial
Area’’.
(c) POTENTIAL WILDERNESS AREA; ADDITIONS TO WILDERNESS
AREAS.—
(1) ROARING RIVER POTENTIAL WILDERNESS AREA.—
(A) IN GENERAL.—In furtherance of the purposes of
the Wilderness Act (16 U.S.C. 1131 et seq.), certain Federal
land managed by the Forest Service, comprising approximately 900 acres identified as ‘‘Potential Wilderness’’ on
the map entitled ‘‘Roaring River Wilderness’’, dated July
16, 2007, is designated as a potential wilderness area.
(B) MANAGEMENT.—The potential wilderness area designated by subparagraph (A) shall be managed in accordance with section 4 of the Wilderness Act (16 U.S.C. 1133).
(C) DESIGNATION AS WILDERNESS.—On the date on
which the Secretary publishes in the Federal Register
notice that the conditions in the potential wilderness area
designated by subparagraph (A) are compatible with the
Wilderness Act (16 U.S.C. 1131 et seq.), the potential
wilderness shall be—
(i) designated as wilderness and as a component
of the National Wilderness Preservation System; and
(ii) incorporated into the Roaring River Wilderness
designated by subsection (a)(6).
(2) ADDITION TO THE MOUNT HOOD WILDERNESS.—On
completion of the land exchange under section 1206(a)(2), certain Federal land managed by the Forest Service, comprising
approximately 1,710 acres, as generally depicted on the map
entitled ‘‘Mount Hood Wilderness—Tilly Jane’’, dated July 20,
2007, shall be incorporated in, and considered to be a part
of, the Mount Hood Wilderness, as designated under section
3(a) of the Wilderness Act (16 U.S.C. 1132(a)) and enlarged
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by section 3(d) of the Endangered American Wilderness Act
of 1978 (16 U.S.C. 1132 note; 92 Stat. 43) and subsection
(a)(5).
(3) ADDITION TO THE SALMON-HUCKLEBERRY WILDERNESS.—
On acquisition by the United States, the approximately 160
acres of land identified as ‘‘Land to be acquired by USFS’’
on the map entitled ‘‘Hunchback Mountain Land Exchange,
Clackamas County’’, dated June 2006, shall be incorporated
in, and considered to be a part of, the Salmon-Huckleberry
Wilderness, as designated by section 3(2) of the Oregon Wilderness Act of 1984 (16 U.S.C. 1132 note; 98 Stat. 273) and
enlarged by subsection (a)(7).
(d) MAPS AND LEGAL DESCRIPTIONS.—
(1) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall file a map and
a legal description of each wilderness area and potential wilderness area designated by this section, with—
(A) the Committee on Energy and Natural Resources
of the Senate; and
(B) the Committee on Natural Resources of the House
of Representatives.
(2) FORCE OF LAW.—The maps and legal descriptions filed
under paragraph (1) shall have the same force and effect as
if included in this subtitle, except that the Secretary may
correct typographical errors in the maps and legal descriptions.
(3) PUBLIC AVAILABILITY.—Each map and legal description
filed under paragraph (1) shall be on file and available for
public inspection in the appropriate offices of the Forest Service
and Bureau of Land Management.
(4) DESCRIPTION OF LAND.—The boundaries of the areas
designated as wilderness by subsection (a) that are immediately
adjacent to a utility right-of-way or a Federal Energy Regulatory Commission project boundary shall be 100 feet from
the boundary of the right-of-way or the project boundary.
(e) ADMINISTRATION.—
(1) IN GENERAL.—Subject to valid existing rights, each area
designated as wilderness by this section shall be administered
by the Secretary that has jurisdiction over the land within
the wilderness, in accordance with the Wilderness Act (16
U.S.C. 1131 et seq.), except that—
(A) any reference in that Act to the effective date
shall be considered to be a reference to the date of enactment of this Act; and
(B) any reference in that Act to the Secretary of Agriculture shall be considered to be a reference to the Secretary that has jurisdiction over the land within the wilderness.
(2) INCORPORATION OF ACQUIRED LAND AND INTERESTS.—
Any land within the boundary of a wilderness area designated
by this section that is acquired by the United States shall—
(A) become part of the wilderness area in which the
land is located; and
(B) be managed in accordance with this section, the
Wilderness Act (16 U.S.C. 1131 et seq.), and any other
applicable law.
(f) BUFFER ZONES.—
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(1) IN GENERAL.—As provided in the Oregon Wilderness
Act of 1984 (16 U.S.C. 1132 note; Public Law 98–328), Congress
does not intend for designation of wilderness areas in the
State under this section to lead to the creation of protective
perimeters or buffer zones around each wilderness area.
(2) ACTIVITIES OR USES UP TO BOUNDARIES.—The fact that
nonwilderness activities or uses can be seen or heard from
within a wilderness area shall not, of itself, preclude the activities or uses up to the boundary of the wilderness area.
(g) FISH AND WILDLIFE.—Nothing in this section affects the
jurisdiction or responsibilities of the State with respect to fish
and wildlife.
(h) FIRE, INSECTS, AND DISEASES.—As provided in section 4(d)(1)
of the Wilderness Act (16 U.S.C. 1133(d)(1)), within the wilderness
areas designated by this section, the Secretary that has jurisdiction
over the land within the wilderness (referred to in this subsection
as the ‘‘Secretary’’) may take such measures as are necessary to
control fire, insects, and diseases, subject to such terms and conditions as the Secretary determines to be desirable and appropriate.
(i) WITHDRAWAL.—Subject to valid rights in existence on the
date of enactment of this Act, the Federal land designated as
wilderness by this section is withdrawn from all forms of—
(1) entry, appropriation, or disposal under the public land
laws;
(2) location, entry, and patent under the mining laws;
and
(3) disposition under all laws pertaining to mineral and
geothermal leasing or mineral materials.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 1203. DESIGNATION OF STREAMS FOR WILD AND SCENIC RIVER
PROTECTION IN THE MOUNT HOOD AREA.

(a) WILD AND SCENIC RIVER DESIGNATIONS, MOUNT HOOD
NATIONAL FOREST.—
(1) IN GENERAL.—Section 3(a) of the Wild and Scenic Rivers
Act (16 U.S.C. 1274(a)) is amended by adding at the end the
following:
‘‘(171) SOUTH FORK CLACKAMAS RIVER, OREGON.—The 4.2mile segment of the South Fork Clackamas River from its
confluence with the East Fork of the South Fork Clackamas
to its confluence with the Clackamas River, to be administered
by the Secretary of Agriculture as a wild river.
‘‘(172) EAGLE CREEK, OREGON.—The 8.3-mile segment of
Eagle Creek from its headwaters to the Mount Hood National
Forest boundary, to be administered by the Secretary of Agriculture as a wild river.
‘‘(173) MIDDLE FORK HOOD RIVER.—The 3.7-mile segment
of the Middle Fork Hood River from the confluence of Clear
and Coe Branches to the north section line of section 11, township 1 south, range 9 east, to be administered by the Secretary
of Agriculture as a scenic river.
‘‘(174) SOUTH FORK ROARING RIVER, OREGON.—The 4.6-mile
segment of the South Fork Roaring River from its headwaters
to its confluence with Roaring River, to be administered by
the Secretary of Agriculture as a wild river.
‘‘(175) ZIG ZAG RIVER, OREGON.—The 4.3-mile segment of
the Zig Zag River from its headwaters to the Mount Hood
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note.
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Wilderness boundary, to be administered by the Secretary of
Agriculture as a wild river.
‘‘(176) FIFTEENMILE CREEK, OREGON.—
‘‘(A) IN GENERAL.—The 11.1-mile segment of
Fifteenmile Creek from its source at Senecal Spring to
the southern edge of the northwest quarter of the northwest
quarter of section 20, township 2 south, range 12 east,
to be administered by the Secretary of Agriculture in the
following classes:
‘‘(i) The 2.6-mile segment from its source at Senecal
Spring to the Badger Creek Wilderness boundary, as
a wild river.
‘‘(ii) The 0.4-mile segment from the Badger Creek
Wilderness boundary to the point 0.4 miles downstream, as a scenic river.
‘‘(iii) The 7.9-mile segment from the point 0.4 miles
downstream of the Badger Creek Wilderness boundary
to the western edge of section 20, township 2 south,
range 12 east as a wild river.
‘‘(iv) The 0.2-mile segment from the western edge
of section 20, township 2 south, range 12 east, to
the southern edge of the northwest quarter of the
northwest quarter of section 20, township 2 south,
range 12 east as a scenic river.
‘‘(B) INCLUSIONS.—Notwithstanding section 3(b), the
lateral boundaries of both the wild river area and the
scenic river area along Fifteenmile Creek shall include
an average of not more than 640 acres per mile measured
from the ordinary high water mark on both sides of the
river.
‘‘(177) EAST FORK HOOD RIVER, OREGON.—The 13.5-mile
segment of the East Fork Hood River from Oregon State Highway 35 to the Mount Hood National Forest boundary, to be
administered by the Secretary of Agriculture as a recreational
river.
‘‘(178) COLLAWASH RIVER, OREGON.—The 17.8-mile segment
of the Collawash River from the headwaters of the East Fork
Collawash to the confluence of the mainstream of the Collawash
River with the Clackamas River, to be administered by the
Secretary of Agriculture in the following classes:
‘‘(A) The 11.0-mile segment from the headwaters of
the East Fork Collawash River to Buckeye Creek, as a
scenic river.
‘‘(B) The 6.8-mile segment from Buckeye Creek to the
Clackamas River, as a recreational river.
‘‘(179) FISH CREEK, OREGON.—The 13.5-mile segment of
Fish Creek from its headwaters to the confluence with the
Clackamas River, to be administered by the Secretary of Agriculture as a recreational river.’’.
(2) EFFECT.—The amendments made by paragraph (1) do
not affect valid existing water rights.
(b) PROTECTION FOR HOOD RIVER, OREGON.—Section 13(a)(4)
of the ‘‘Columbia River Gorge National Scenic Area Act’’ (16 U.S.C.
544k(a)(4)) is amended by striking ‘‘for a period not to exceed
twenty years from the date of enactment of this Act,’’.
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SEC. 1204. MOUNT HOOD NATIONAL RECREATION AREA.

16 USC 460uuu.

(a) DESIGNATION.—To provide for the protection, preservation,
and enhancement of recreational, ecological, scenic, cultural, watershed, and fish and wildlife values, there is established the Mount
Hood National Recreation Area within the Mount Hood National
Forest.
(b) BOUNDARY.—The Mount Hood National Recreation Area
shall consist of certain Federal land managed by the Forest Service
and Bureau of Land Management, comprising approximately 34,550
acres, as generally depicted on the maps entitled ‘‘National Recreation Areas—Mount Hood NRA’’, ‘‘National Recreation Areas—
Fifteenmile Creek NRA’’, and ‘‘National Recreation Areas—
Shellrock Mountain’’, dated February 2007.
(c) MAP AND LEGAL DESCRIPTION.—
(1) SUBMISSION OF LEGAL DESCRIPTION.—As soon as practicable after the date of enactment of this Act, the Secretary
shall file a map and a legal description of the Mount Hood
National Recreation Area with—
(A) the Committee on Energy and Natural Resources
of the Senate; and
(B) the Committee on Natural Resources of the House
of Representatives.
(2) FORCE OF LAW.—The map and legal description filed
under paragraph (1) shall have the same force and effect as
if included in this subtitle, except that the Secretary may
correct typographical errors in the map and the legal description.
(3) PUBLIC AVAILABILITY.—The map and legal description
filed under paragraph (1) shall be on file and available for
public inspection in the appropriate offices of the Forest Service.
(d) ADMINISTRATION.—
(1) IN GENERAL.—The Secretary shall—
(A) administer the Mount Hood National Recreation
Area—
(i) in accordance with the laws (including regulations) and rules applicable to the National Forest
System; and
(ii) consistent with the purposes described in subsection (a); and
(B) only allow uses of the Mount Hood National Recreation Area that are consistent with the purposes described
in subsection (a).
(2) APPLICABLE LAW.—Any portion of a wilderness area
designated by section 1202 that is located within the Mount
Hood National Recreation Area shall be administered in accordance with the Wilderness Act (16 U.S.C. 1131 et seq.).
(e) TIMBER.—The cutting, sale, or removal of timber within
the Mount Hood National Recreation Area may be permitted—
(1) to the extent necessary to improve the health of the
forest in a manner that—
(A) maximizes the retention of large trees—
(i) as appropriate to the forest type; and
(ii) to the extent that the trees promote stands
that are fire-resilient and healthy;
(B) improves the habitats of threatened, endangered,
or sensitive species; or
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(C) maintains or restores the composition and structure
of the ecosystem by reducing the risk of uncharacteristic
wildfire;
(2) to accomplish an approved management activity in furtherance of the purposes established by this section, if the
cutting, sale, or removal of timber is incidental to the management activity; or
(3) for de minimus personal or administrative use within
the Mount Hood National Recreation Area, where such use
will not impair the purposes established by this section.
(f) ROAD CONSTRUCTION.—No new or temporary roads shall
be constructed or reconstructed within the Mount Hood National
Recreation Area except as necessary—
(1) to protect the health and safety of individuals in cases
of an imminent threat of flood, fire, or any other catastrophic
event that, without intervention, would cause the loss of life
or property;
(2) to conduct environmental cleanup required by the
United States;
(3) to allow for the exercise of reserved or outstanding
rights provided for by a statute or treaty;
(4) to prevent irreparable resource damage by an existing
road; or
(5) to rectify a hazardous road condition.
(g) WITHDRAWAL.—Subject to valid existing rights, all Federal
land within the Mount Hood National Recreation Area is withdrawn
from—
(1) all forms of entry, appropriation, or disposal under
the public land laws;
(2) location, entry, and patent under the mining laws;
and
(3) disposition under all laws relating to mineral and geothermal leasing.
(h) TRANSFER OF ADMINISTRATIVE JURISDICTION.—
(1) IN GENERAL.—Administrative jurisdiction over the Federal land described in paragraph (2) is transferred from the
Bureau of Land Management to the Forest Service.
(2) DESCRIPTION OF LAND.—The land referred to in paragraph (1) is the approximately 130 acres of land administered
by the Bureau of Land Management that is within or adjacent
to the Mount Hood National Recreation Area and that is identified as ‘‘BLM Lands’’ on the map entitled ‘‘National Recreation
Areas—Shellrock Mountain’’, dated February 2007.
SEC. 1205. PROTECTIONS FOR CRYSTAL SPRINGS, UPPER BIG BOTTOM,
AND CULTUS CREEK.
16 USC 539n.

(a) CRYSTAL SPRINGS WATERSHED SPECIAL RESOURCES MANAGEUNIT.—
(1) ESTABLISHMENT.—
(A) IN GENERAL.—On completion of the land exchange
under section 1206(a)(2), there shall be established a special resources management unit in the State consisting
of certain Federal land managed by the Forest Service,
as generally depicted on the map entitled ‘‘Crystal Springs
Watershed Special Resources Management Unit’’, dated
June 2006 (referred to in this subsection as the ‘‘map’’),
to be known as the ‘‘Crystal Springs Watershed Special
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Resources Management Unit’’ (referred to in this subsection
as the ‘‘Management Unit’’).
(B) EXCLUSION OF CERTAIN LAND.—The Management
Unit does not include any National Forest System land
otherwise covered by subparagraph (A) that is designated
as wilderness by section 1202.
(C) WITHDRAWAL.—
(i) IN GENERAL.—Subject to valid rights in existence on the date of enactment of this Act, the Federal
land designated as the Management Unit is withdrawn
from all forms of—
(I) entry, appropriation, or disposal under the
public land laws;
(II) location, entry, and patent under the
mining laws; and
(III) disposition under all laws pertaining to
mineral and geothermal leasing or mineral materials.
(ii) EXCEPTION.—Clause (i)(I) does not apply to
the parcel of land generally depicted as ‘‘HES 151’’
on the map.
(2) PURPOSES.—The purposes of the Management Unit
are—
(A) to ensure the protection of the quality and quantity
of the Crystal Springs watershed as a clean drinking water
source for the residents of Hood River County, Oregon;
and
(B) to allow visitors to enjoy the special scenic, natural,
cultural, and wildlife values of the Crystal Springs watershed.
(3) MAP AND LEGAL DESCRIPTION.—
(A) SUBMISSION OF LEGAL DESCRIPTION.—As soon as
practicable after the date of enactment of this Act, the
Secretary shall file a map and a legal description of the
Management Unit with—
(i) the Committee on Energy and Natural
Resources of the Senate; and
(ii) the Committee on Natural Resources of the
House of Representatives.
(B) FORCE OF LAW.—The map and legal description
filed under subparagraph (A) shall have the same force
and effect as if included in this subtitle, except that the
Secretary may correct typographical errors in the map
and legal description.
(C) PUBLIC AVAILABILITY.—The map and legal description filed under subparagraph (A) shall be on file and
available for public inspection in the appropriate offices
of the Forest Service.
(4) ADMINISTRATION.—
(A) IN GENERAL.—The Secretary shall—
(i) administer the Management Unit—
(I) in accordance with the laws (including regulations) and rules applicable to units of the
National Forest System; and
(II) consistent with the purposes described in
paragraph (2); and
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(ii) only allow uses of the Management Unit that
are consistent with the purposes described in paragraph (2).
(B) FUEL REDUCTION IN PROXIMITY TO IMPROVEMENTS
AND PRIMARY PUBLIC ROADS.—To protect the water quality,
water quantity, and scenic, cultural, natural, and wildlife
values of the Management Unit, the Secretary may conduct
fuel reduction and forest health management treatments
to maintain and restore fire-resilient forest structures containing late successional forest structure characterized by
large trees and multistoried canopies, as ecologically appropriate, on National Forest System land in the Management
Unit—
(i) in any area located not more than 400 feet
from structures located on—
(I) National Forest System land; or
(II) private land adjacent to National Forest
System land;
(ii) in any area located not more than 400 feet
from the Cooper Spur Road, the Cloud Cap Road, or
the Cooper Spur Ski Area Loop Road; and
(iii) on any other National Forest System land
in the Management Unit, with priority given to activities that restore previously harvested stands, including
the removal of logging slash, smaller diameter material, and ladder fuels.
(5) PROHIBITED ACTIVITIES.—Subject to valid existing
rights, the following activities shall be prohibited on National
Forest System land in the Management Unit:
(A) New road construction or renovation of existing
non-System roads, except as necessary to protect public
health and safety.
(B) Projects undertaken for the purpose of harvesting
commercial timber (other than activities relating to the
harvest of merchantable products that are byproducts of
activities conducted to further the purposes described in
paragraph (2)).
(C) Commercial livestock grazing.
(D) The placement of new fuel storage tanks.
(E) Except to the extent necessary to further the purposes described in paragraph (2), the application of any
toxic chemicals (other than fire retardants), including pesticides, rodenticides, or herbicides.
(6) FOREST ROAD CLOSURES.—
(A) IN GENERAL.—Except as provided in subparagraph
(B), the Secretary may provide for the closure or gating
to the general public of any Forest Service road within
the Management Unit.
(B) EXCEPTION.—Nothing in this subsection requires
the Secretary to close the road commonly known as ‘‘Cloud
Cap Road’’, which shall be administered in accordance with
otherwise applicable law.
(7) PRIVATE LAND.—
(A) EFFECT.—Nothing in this subsection affects the
use of, or access to, any private property within the area
identified on the map as the ‘‘Crystal Springs Zone of
Contribution’’ by—
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(i) the owners of the private property; and
(ii) guests to the private property.
(B) COOPERATION.—The Secretary is encouraged to
work with private landowners who have agreed to cooperate
with the Secretary to further the purposes of this subsection.
(8) ACQUISITION OF LAND.—
(A) IN GENERAL.—The Secretary may acquire from
willing landowners any land located within the area identified on the map as the ‘‘Crystal Springs Zone of Contribution’’.
(B) INCLUSION IN MANAGEMENT UNIT.—On the date
of acquisition, any land acquired under subparagraph (A)
shall be incorporated in, and be managed as part of, the
Management Unit.
(b) PROTECTIONS FOR UPPER BIG BOTTOM AND CULTUS CREEK.—
(1) IN GENERAL.—The Secretary shall manage the Federal
land administered by the Forest Service described in paragraph
(2) in a manner that preserves the natural and primitive character of the land for recreational, scenic, and scientific use.
(2) DESCRIPTION OF LAND.—The Federal land referred to
in paragraph (1) is—
(A) the approximately 1,580 acres, as generally
depicted on the map entitled ‘‘Upper Big Bottom’’, dated
July 16, 2007; and
(B) the approximately 280 acres identified as ‘‘Cultus
Creek’’ on the map entitled ‘‘Clackamas Wilderness—South
Fork Clackamas’’, dated July 16, 2007.
(3) MAPS AND LEGAL DESCRIPTIONS.—
(A) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall file maps
and legal descriptions of the Federal land described in
paragraph (2) with—
(i) the Committee on Energy and Natural
Resources of the Senate; and
(ii) the Committee on Natural Resources of the
House of Representatives.
(B) FORCE OF LAW.—The maps and legal descriptions
filed under subparagraph (A) shall have the same force
and effect as if included in this subtitle, except that the
Secretary may correct typographical errors in the maps
and legal descriptions.
(C) PUBLIC AVAILABILITY.—Each map and legal description filed under subparagraph (A) shall be on file and
available for public inspection in the appropriate offices
of the Forest Service.
(4) USE OF LAND.—
(A) IN GENERAL.—Subject to valid existing rights, with
respect to the Federal land described in paragraph (2),
the Secretary shall only allow uses that are consistent
with the purposes identified in paragraph (1).
(B) PROHIBITED USES.—The following shall be prohibited on the Federal land described in paragraph (2):
(i) Permanent roads.
(ii) Commercial enterprises.
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(iii) Except as necessary to meet the minimum
requirements for the administration of the Federal land
and to protect public health and safety—
(I) the use of motor vehicles; or
(II) the establishment of temporary roads.
(5) WITHDRAWAL.—Subject to valid existing rights, the Federal land described in paragraph (2) is withdrawn from—
(A) all forms of entry, appropriation, or disposal under
the public land laws;
(B) location, entry, and patent under the mining laws;
and
(C) disposition under all laws relating to mineral and
geothermal leasing.
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SEC. 1206. LAND EXCHANGES.

(a) COOPER SPUR-GOVERNMENT CAMP LAND EXCHANGE.—
(1) DEFINITIONS.—In this subsection:
(A) COUNTY.—The term ‘‘County’’ means Hood River
County, Oregon.
(B) EXCHANGE MAP.—The term ‘‘exchange map’’ means
the map entitled ‘‘Cooper Spur/Government Camp Land
Exchange’’, dated June 2006.
(C) FEDERAL LAND.—The term ‘‘Federal land’’ means
the approximately 120 acres of National Forest System
land in the Mount Hood National Forest in Government
Camp, Clackamas County, Oregon, identified as ‘‘USFS
Land to be Conveyed’’ on the exchange map.
(D) MT. HOOD MEADOWS.—The term ‘‘Mt. Hood
Meadows’’ means the Mt. Hood Meadows Oregon, Limited
Partnership.
(E) NON-FEDERAL LAND.—The term ‘‘non-Federal land’’
means—
(i) the parcel of approximately 770 acres of private
land at Cooper Spur identified as ‘‘Land to be acquired
by USFS’’ on the exchange map; and
(ii) any buildings, furniture, fixtures, and equipment at the Inn at Cooper Spur and the Cooper Spur
Ski Area covered by an appraisal described in paragraph (2)(D).
(2) COOPER SPUR-GOVERNMENT CAMP LAND EXCHANGE.—
(A) CONVEYANCE OF LAND.—Subject to the provisions
of this subsection, if Mt. Hood Meadows offers to convey
to the United States all right, title, and interest of Mt.
Hood Meadows in and to the non-Federal land, the Secretary shall convey to Mt. Hood Meadows all right, title,
and interest of the United States in and to the Federal
land (other than any easements reserved under subparagraph (G)), subject to valid existing rights.
(B) COMPLIANCE WITH EXISTING LAW.—Except as otherwise provided in this subsection, the Secretary shall carry
out the land exchange under this subsection in accordance
with section 206 of the Federal Land Policy and Management Act of 1976 (43 U.S.C. 1716).
(C) CONDITIONS ON ACCEPTANCE.—
(i) TITLE.—As a condition of the land exchange
under this subsection, title to the non-Federal land
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to be acquired by the Secretary under this subsection
shall be acceptable to the Secretary.
(ii) TERMS AND CONDITIONS.—The conveyance of
the Federal land and non-Federal land shall be subject
to such terms and conditions as the Secretary may
require.
(D) APPRAISALS.—
(i) IN GENERAL.—As soon as practicable after the
date of enactment of this Act, the Secretary and Mt.
Hood Meadows shall select an appraiser to conduct
an appraisal of the Federal land and non-Federal land.
(ii) REQUIREMENTS.—An appraisal under clause (i)
shall be conducted in accordance with nationally recognized appraisal standards, including—
(I) the Uniform Appraisal Standards for Federal Land Acquisitions; and
(II) the Uniform Standards of Professional
Appraisal Practice.
(E) SURVEYS.—
(i) IN GENERAL.—The exact acreage and legal
description of the Federal land and non-Federal land
shall be determined by surveys approved by the Secretary.
(ii) COSTS.—The responsibility for the costs of any
surveys conducted under clause (i), and any other
administrative costs of carrying out the land exchange,
shall be determined by the Secretary and Mt. Hood
Meadows.
(F) DEADLINE FOR COMPLETION OF LAND EXCHANGE.—
It is the intent of Congress that the land exchange under
this subsection shall be completed not later than 16 months
after the date of enactment of this Act.
(G) RESERVATION OF EASEMENTS.—As a condition of
the conveyance of the Federal land, the Secretary shall
reserve—
(i) a conservation easement to the Federal land
to protect existing wetland, as identified by the Oregon
Department of State Lands, that allows equivalent wetland mitigation measures to compensate for minor wetland encroachments necessary for the orderly development of the Federal land; and
(ii) a trail easement to the Federal land that
allows—
(I) nonmotorized use by the public of existing
trails;
(II) roads, utilities, and infrastructure facilities
to cross the trails; and
(III) improvement or relocation of the trails
to accommodate development of the Federal land.
(b) PORT OF CASCADE LOCKS LAND EXCHANGE.—
(1) DEFINITIONS.—In this subsection:
(A) EXCHANGE MAP.—The term ‘‘exchange map’’ means
the map entitled ‘‘Port of Cascade Locks/Pacific Crest
National Scenic Trail Land Exchange’’, dated June 2006.
(B) FEDERAL LAND.—The term ‘‘Federal land’’ means
the parcel of land consisting of approximately 10 acres
of National Forest System land in the Columbia River
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Gorge National Scenic Area identified as ‘‘USFS Land to
be conveyed’’ on the exchange map.
(C) NON-FEDERAL LAND.—The term ‘‘non-Federal land’’
means the parcels of land consisting of approximately 40
acres identified as ‘‘Land to be acquired by USFS’’ on
the exchange map.
(D) PORT.—The term ‘‘Port’’ means the Port of Cascade
Locks, Cascade Locks, Oregon.
(2) LAND EXCHANGE, PORT OF CASCADE LOCKS-PACIFIC CREST
NATIONAL SCENIC TRAIL.—
(A) CONVEYANCE OF LAND.—Subject to the provisions
of this subsection, if the Port offers to convey to the United
States all right, title, and interest of the Port in and
to the non-Federal land, the Secretary shall, subject to
valid existing rights, convey to the Port all right, title,
and interest of the United States in and to the Federal
land.
(B) COMPLIANCE WITH EXISTING LAW.—Except as otherwise provided in this subsection, the Secretary shall carry
out the land exchange under this subsection in accordance
with section 206 of the Federal Land Policy and Management Act of 1976 (43 U.S.C. 1716).
(3) CONDITIONS ON ACCEPTANCE.—
(A) TITLE.—As a condition of the land exchange under
this subsection, title to the non-Federal land to be acquired
by the Secretary under this subsection shall be acceptable
to the Secretary.
(B) TERMS AND CONDITIONS.—The conveyance of the
Federal land and non-Federal land shall be subject to such
terms and conditions as the Secretary may require.
(4) APPRAISALS.—
(A) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall select an
appraiser to conduct an appraisal of the Federal land and
non-Federal land.
(B) REQUIREMENTS.—An appraisal under subparagraph
(A) shall be conducted in accordance with nationally recognized appraisal standards, including—
(i) the Uniform Appraisal Standards for Federal
Land Acquisitions; and
(ii) the Uniform Standards of Professional
Appraisal Practice.
(5) SURVEYS.—
(A) IN GENERAL.—The exact acreage and legal description of the Federal land and non-Federal land shall be
determined by surveys approved by the Secretary.
(B) COSTS.—The responsibility for the costs of any
surveys conducted under subparagraph (A), and any other
administrative costs of carrying out the land exchange,
shall be determined by the Secretary and the Port.
(6) DEADLINE FOR COMPLETION OF LAND EXCHANGE.—It is
the intent of Congress that the land exchange under this subsection shall be completed not later than 16 months after
the date of enactment of this Act.
(c) HUNCHBACK MOUNTAIN LAND EXCHANGE AND BOUNDARY
ADJUSTMENT.—
(1) DEFINITIONS.—In this subsection:
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(A) COUNTY.—The term ‘‘County’’ means Clackamas
County, Oregon.
(B) EXCHANGE MAP.—The term ‘‘exchange map’’ means
the map entitled ‘‘Hunchback Mountain Land Exchange,
Clackamas County’’, dated June 2006.
(C) FEDERAL LAND.—The term ‘‘Federal land’’ means
the parcel of land consisting of approximately 160 acres
of National Forest System land in the Mount Hood National
Forest identified as ‘‘USFS Land to be Conveyed’’ on the
exchange map.
(D) NON-FEDERAL LAND.—The term ‘‘non-Federal land’’
means the parcel of land consisting of approximately 160
acres identified as ‘‘Land to be acquired by USFS’’ on
the exchange map.
(2) HUNCHBACK MOUNTAIN LAND EXCHANGE.—
(A) CONVEYANCE OF LAND.—Subject to the provisions
of this paragraph, if the County offers to convey to the
United States all right, title, and interest of the County
in and to the non-Federal land, the Secretary shall, subject
to valid existing rights, convey to the County all right,
title, and interest of the United States in and to the Federal
land.
(B) COMPLIANCE WITH EXISTING LAW.—Except as otherwise provided in this paragraph, the Secretary shall carry
out the land exchange under this paragraph in accordance
with section 206 of the Federal Land Policy and Management Act of 1976 (43 U.S.C. 1716).
(C) CONDITIONS ON ACCEPTANCE.—
(i) TITLE.—As a condition of the land exchange
under this paragraph, title to the non-Federal land
to be acquired by the Secretary under this paragraph
shall be acceptable to the Secretary.
(ii) TERMS AND CONDITIONS.—The conveyance of
the Federal land and non-Federal land shall be subject
to such terms and conditions as the Secretary may
require.
(D) APPRAISALS.—
(i) IN GENERAL.—As soon as practicable after the
date of enactment of this Act, the Secretary shall select
an appraiser to conduct an appraisal of the Federal
land and non-Federal land.
(ii) REQUIREMENTS.—An appraisal under clause (i)
shall be conducted in accordance with nationally recognized appraisal standards, including—
(I) the Uniform Appraisal Standards for Federal Land Acquisitions; and
(II) the Uniform Standards of Professional
Appraisal Practice.
(E) SURVEYS.—
(i) IN GENERAL.—The exact acreage and legal
description of the Federal land and non-Federal land
shall be determined by surveys approved by the Secretary.
(ii) COSTS.—The responsibility for the costs of any
surveys conducted under clause (i), and any other
administrative costs of carrying out the land exchange,
shall be determined by the Secretary and the County.
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(F) DEADLINE FOR COMPLETION OF LAND EXCHANGE.—
It is the intent of Congress that the land exchange under
this paragraph shall be completed not later than 16 months
after the date of enactment of this Act.
(3) BOUNDARY ADJUSTMENT.—
(A) IN GENERAL.—The boundary of the Mount Hood
National Forest shall be adjusted to incorporate—
(i) any land conveyed to the United States under
paragraph (2); and
(ii) the land transferred to the Forest Service by
section 1204(h)(1).
(B) ADDITIONS TO THE NATIONAL FOREST SYSTEM.—The
Secretary shall administer the land described in subparagraph (A)—
(i) in accordance with—
(I) the Act of March 1, 1911 (commonly known
as the ‘‘Weeks Law’’) (16 U.S.C. 480 et seq.); and
(II) any laws (including regulations) applicable
to the National Forest System; and
(ii) subject to sections 1202(c)(3) and 1204(d), as
applicable.
(C) LAND AND WATER CONSERVATION FUND.—For the
purposes of section 7 of the Land and Water Conservation
Fund Act of 1965 (16 U.S.C. 460l–9), the boundaries of
the Mount Hood National Forest modified by this paragraph shall be considered to be the boundaries of the
Mount Hood National Forest in existence as of January
1, 1965.
(d) CONDITIONS ON DEVELOPMENT OF FEDERAL LAND.—
(1) REQUIREMENTS APPLICABLE TO THE CONVEYANCE OF FEDERAL LAND.—
(A) IN GENERAL.—As a condition of each of the conveyances of Federal land under this section, the Secretary
shall include in the deed of conveyance a requirement
that applicable construction activities and alterations shall
be conducted in accordance with—
(i) nationally recognized building and property
maintenance codes; and
(ii) nationally recognized codes for development
in the wildland-urban interface and wildfire hazard
mitigation.
(B) APPLICABLE LAW.—To the maximum extent practicable, the codes required under subparagraph (A) shall
be consistent with the nationally recognized codes adopted
or referenced by the State or political subdivisions of the
State.
(C) ENFORCEMENT.—The requirements under subparagraph (A) may be enforced by the same entities otherwise
enforcing codes, ordinances, and standards.
(2) COMPLIANCE WITH CODES ON FEDERAL LAND.—The Secretary shall ensure that applicable construction activities and
alterations undertaken or permitted by the Secretary on
National Forest System land in the Mount Hood National
Forest are conducted in accordance with—
(A) nationally recognized building and property maintenance codes; and
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(B) nationally recognized codes for development in the
wildland-urban interface development and wildfire hazard
mitigation.
(3) EFFECT ON ENFORCEMENT BY STATES AND POLITICAL
SUBDIVISIONS.—Nothing in this subsection alters or limits the
power of the State or a political subdivision of the State to
implement or enforce any law (including regulations), rule,
or standard relating to development or fire prevention and
control.
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SEC. 1207. TRIBAL PROVISIONS; PLANNING AND STUDIES.

(a) TRANSPORTATION PLAN.—
(1) IN GENERAL.—The Secretary shall seek to participate
in the development of an integrated, multimodal transportation
plan developed by the Oregon Department of Transportation
for the Mount Hood region to achieve comprehensive solutions
to transportation challenges in the Mount Hood region—
(A) to promote appropriate economic development;
(B) to preserve the landscape of the Mount Hood region;
and
(C) to enhance public safety.
(2) ISSUES TO BE ADDRESSED.—In participating in the
development of the transportation plan under paragraph (1),
the Secretary shall seek to address—
(A) transportation alternatives between and among
recreation areas and gateway communities that are located
within the Mount Hood region;
(B) establishing park-and-ride facilities that shall be
located at gateway communities;
(C) establishing intermodal transportation centers to
link public transportation, parking, and recreation destinations;
(D) creating a new interchange on Oregon State Highway 26 located adjacent to or within Government Camp;
(E) designating, maintaining, and improving alternative routes using Forest Service or State roads for—
(i) providing emergency routes; or
(ii) improving access to, and travel within, the
Mount Hood region;
(F) the feasibility of establishing—
(i) a gondola connection that—
(I) connects Timberline Lodge to Government
Camp; and
(II) is located in close proximity to the site
of the historic gondola corridor; and
(ii) an intermodal transportation center to be
located in close proximity to Government Camp;
(G) burying power lines located in, or adjacent to,
the Mount Hood National Forest along Interstate 84 near
the City of Cascade Locks, Oregon; and
(H) creating mechanisms for funding the implementation of the transportation plan under paragraph (1),
including—
(i) funds provided by the Federal Government;
(ii) public-private partnerships;
(iii) incremental tax financing; and
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(iv) other financing tools that link transportation
infrastructure improvements with development.
(b) MOUNT HOOD NATIONAL FOREST STEWARDSHIP STRATEGY.—
(1) IN GENERAL.—The Secretary shall prepare a report on,
and implementation schedule for, the vegetation management
strategy (including recommendations for biomass utilization)
for the Mount Hood National Forest being developed by the
Forest Service.
(2) SUBMISSION TO CONGRESS.—
(A) REPORT.—Not later than 1 year after the date
of enactment of this Act, the Secretary shall submit the
report to—
(i) the Committee on Energy and Natural
Resources of the Senate; and
(ii) the Committee on Natural Resources of the
House of Representatives.
(B) IMPLEMENTATION SCHEDULE.—Not later than 1 year
after the date on which the vegetation management
strategy referred to in paragraph (1) is completed, the
Secretary shall submit the implementation schedule to—
(i) the Committee on Energy and Natural
Resources of the Senate; and
(ii) the Committee on Natural Resources of the
House of Representatives.
(c) LOCAL AND TRIBAL RELATIONSHIPS.—
(1) MANAGEMENT PLAN.—
(A) IN GENERAL.—The Secretary, in consultation with
Indian tribes with treaty-reserved gathering rights on land
encompassed by the Mount Hood National Forest and in
a manner consistent with the memorandum of understanding entered into between the Department of Agriculture, the Bureau of Land Management, the Bureau of
Indian Affairs, and the Confederated Tribes and Bands
of the Warm Springs Reservation of Oregon, dated April
25, 2003, as modified, shall develop and implement a
management plan that meets the cultural foods obligations
of the United States under applicable treaties, including
the Treaty with the Tribes and Bands of Middle Oregon
of June 25, 1855 (12 Stat. 963).
(B) EFFECT.—This paragraph shall be considered to
be consistent with, and is intended to help implement,
the gathering rights reserved by the treaty described in
subparagraph (A).
(2) SAVINGS PROVISIONS REGARDING RELATIONS WITH INDIAN
TRIBES.—
(A) TREATY RIGHTS.—Nothing in this subtitle alters,
modifies, enlarges, diminishes, or abrogates the treaty
rights of any Indian tribe, including the off-reservation
reserved rights secured by the Treaty with the Tribes and
Bands of Middle Oregon of June 25, 1855 (12 Stat. 963).
(B) TRIBAL LAND.—Nothing in this subtitle affects land
held in trust by the Secretary of the Interior for Indian
tribes or individual members of Indian tribes or other
land acquired by the Army Corps of Engineers and administered by the Secretary of the Interior for the benefit of
Indian tribes and individual members of Indian tribes.
(d) RECREATIONAL USES.—

Reports.
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(1) MOUNT HOOD NATIONAL FOREST RECREATIONAL WORKING
GROUP.—The Secretary may establish a working group for the
purpose of providing advice and recommendations to the Forest
Service on planning and implementing recreation enhancements in the Mount Hood National Forest.
(2) CONSIDERATION OF CONVERSION OF FOREST ROADS TO
RECREATIONAL USES.—In considering a Forest Service road in
the Mount Hood National Forest for possible closure and
decommissioning after the date of enactment of this Act, the
Secretary, in accordance with applicable law, shall consider,
as an alternative to decommissioning the road, converting the
road to recreational uses to enhance recreational opportunities
in the Mount Hood National Forest.
(3) IMPROVED TRAIL ACCESS FOR PERSONS WITH DISABILITIES.—The Secretary, in consultation with the public, may
design and construct a trail at a location selected by the Secretary in Mount Hood National Forest suitable for use by
persons with disabilities.

Subtitle D—Copper Salmon Wilderness,
Oregon

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 1301. DESIGNATION OF THE COPPER SALMON WILDERNESS.

(a) DESIGNATION.—Section 3 of the Oregon Wilderness Act of
1984 (16 U.S.C. 1132 note; Public Law 98–328) is amended—
(1) in the matter preceding paragraph (1), by striking ‘‘eight
hundred fifty-nine thousand six hundred acres’’ and inserting
‘‘873,300 acres’’;
(2) in paragraph (29), by striking the period at the end
and inserting ‘‘; and’’; and
(3) by adding at the end the following:
‘‘(30) certain land in the Siskiyou National Forest, comprising approximately 13,700 acres, as generally depicted on
the map entitled ‘Proposed Copper Salmon Wilderness Area’
and dated December 7, 2007, to be known as the ‘Copper
Salmon Wilderness’.’’.
(b) MAPS AND LEGAL DESCRIPTION.—
(1) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary of Agriculture (referred
to in this subtitle as the ‘‘Secretary’’) shall file a map and
a legal description of the Copper Salmon Wilderness with—
(A) the Committee on Energy and Natural Resources
of the Senate; and
(B) the Committee on Natural Resources of the House
of Representatives.
(2) FORCE OF LAW.—The map and legal description filed
under paragraph (1) shall have the same force and effect as
if included in this subtitle, except that the Secretary may
correct typographical errors in the map and legal description.
(3) BOUNDARY.—If the boundary of the Copper Salmon
Wilderness shares a border with a road, the Secretary may
only establish an offset that is not more than 150 feet from
the centerline of the road.
(4) PUBLIC AVAILABILITY.—Each map and legal description
filed under paragraph (1) shall be on file and available for
public inspection in the appropriate offices of the Forest Service.
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SEC. 1302. WILD AND SCENIC RIVER DESIGNATIONS, ELK RIVER,
OREGON.

Section 3(a)(76) of the Wild and Scenic Rivers Act (16 U.S.C.
1274(a)(76)) is amended—
(1) in the matter preceding subparagraph (A), by striking
‘‘19-mile segment’’ and inserting ‘‘29-mile segment’’;
(2) in subparagraph (A), by striking ‘‘; and’’ and inserting
a period; and
(3) by striking subparagraph (B) and inserting the following:
‘‘(B)(i) The approximately 0.6-mile segment of the
North Fork Elk from its source in sec. 21, T. 33 S., R.
12 W., Willamette Meridian, downstream to 0.01 miles
below Forest Service Road 3353, as a scenic river.
‘‘(ii) The approximately 5.5-mile segment of the North
Fork Elk from 0.01 miles below Forest Service Road 3353
to its confluence with the South Fork Elk, as a wild river.
‘‘(C)(i) The approximately 0.9-mile segment of the
South Fork Elk from its source in the southeast quarter
of sec. 32, T. 33 S., R. 12 W., Willamette Meridian, downstream to 0.01 miles below Forest Service Road 3353, as
a scenic river.
‘‘(ii) The approximately 4.2-mile segment of the South
Fork Elk from 0.01 miles below Forest Service Road 3353
to its confluence with the North Fork Elk, as a wild river.’’.
SEC. 1303. PROTECTION OF TRIBAL RIGHTS.

(a) IN GENERAL.—Nothing in this subtitle shall be construed
as diminishing any right of any Indian tribe.
(b) MEMORANDUM OF UNDERSTANDING.—The Secretary shall
seek to enter into a memorandum of understanding with the
Coquille Indian Tribe regarding access to the Copper Salmon
Wilderness to conduct historical and cultural activities.

16 USC 1274
note.

Subtitle E—Cascade-Siskiyou National
Monument, Oregon

16 USC 431 note.
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SEC. 1401. DEFINITIONS.

In this subtitle:
(1) BOX R RANCH LAND EXCHANGE MAP.—The term ‘‘Box
R Ranch land exchange map’’ means the map entitled ‘‘Proposed
Rowlett Land Exchange’’ and dated June 13, 2006.
(2) BUREAU OF LAND MANAGEMENT LAND.—The term
‘‘Bureau of Land Management land’’ means the approximately
40 acres of land administered by the Bureau of Land Management identified as ‘‘Rowlett Selected’’, as generally depicted
on the Box R Ranch land exchange map.
(3) DEERFIELD LAND EXCHANGE MAP.—The term ‘‘Deerfield
land exchange map’’ means the map entitled ‘‘Proposed Deerfield-BLM Property Line Adjustment’’ and dated May 1, 2008.
(4) DEERFIELD PARCEL.—The term ‘‘Deerfield parcel’’ means
the approximately 1.5 acres of land identified as ‘‘From Deerfield to BLM’’, as generally depicted on the Deerfield land
exchange map.
(5) FEDERAL PARCEL.—The term ‘‘Federal parcel’’ means
the approximately 1.3 acres of land administered by the Bureau
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of Land Management identified as ‘‘From BLM to Deerfield’’,
as generally depicted on the Deerfield land exchange map.
(6) GRAZING ALLOTMENT.—The term ‘‘grazing allotment’’
means any of the Box R, Buck Lake, Buck Mountain, Buck
Point, Conde Creek, Cove Creek, Cove Creek Ranch, Deadwood,
Dixie, Grizzly, Howard Prairie, Jenny Creek, Keene Creek,
North Cove Creek, and Soda Mountain grazing allotments in
the State.
(7) GRAZING LEASE.—The term ‘‘grazing lease’’ means any
document authorizing the use of a grazing allotment for the
purpose of grazing livestock for commercial purposes.
(8) LANDOWNER.—The term ‘‘Landowner’’ means the owner
of the Box R Ranch in the State.
(9) LESSEE.—The term ‘‘lessee’’ means a livestock operator
that holds a valid existing grazing lease for a grazing allotment.
(10) LIVESTOCK.—The term ‘‘livestock’’ does not include
beasts of burden used for recreational purposes.
(11) MONUMENT.—The term ‘‘Monument’’ means the Cascade-Siskiyou National Monument in the State.
(12) ROWLETT PARCEL.—The term ‘‘Rowlett parcel’’ means
the parcel of approximately 40 acres of private land identified
as ‘‘Rowlett Offered’’, as generally depicted on the Box R Ranch
land exchange map.
(13) SECRETARY.—The term ‘‘Secretary’’ means the Secretary of the Interior.
(14) STATE.—The term ‘‘State’’ means the State of Oregon.
(15) WILDERNESS.—The term ‘‘Wilderness’’ means the Soda
Mountain Wilderness designated by section 1405(a).
(16) WILDERNESS MAP.—The term ‘‘wilderness map’’ means
the map entitled ‘‘Soda Mountain Wilderness’’ and dated May
5, 2008.
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SEC. 1402. VOLUNTARY GRAZING LEASE DONATION PROGRAM.

(a) EXISTING GRAZING LEASES.—
(1) DONATION OF LEASE.—
(A) ACCEPTANCE BY SECRETARY.—The Secretary shall
accept any grazing lease that is donated by a lessee.
(B) TERMINATION.—The Secretary shall terminate any
grazing lease acquired under subparagraph (A).
(C) NO NEW GRAZING LEASE.—Except as provided in
paragraph (3), with respect to each grazing lease donated
under subparagraph (A), the Secretary shall—
(i) not issue any new grazing lease within the
grazing allotment covered by the grazing lease; and
(ii) ensure a permanent end to livestock grazing
on the grazing allotment covered by the grazing lease.
(2) DONATION OF PORTION OF GRAZING LEASE.—
(A) IN GENERAL.—A lessee with a grazing lease for
a grazing allotment partially within the Monument may
elect to donate only that portion of the grazing lease that
is within the Monument.
(B) ACCEPTANCE BY SECRETARY.—The Secretary shall
accept the portion of a grazing lease that is donated under
subparagraph (A).
(C) MODIFICATION OF LEASE.—Except as provided in
paragraph (3), if a lessee donates a portion of a grazing
lease under subparagraph (A), the Secretary shall—
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(i) reduce the authorized grazing level and area
to reflect the donation; and
(ii) modify the grazing lease to reflect the reduced
level and area of use.
(D) AUTHORIZED LEVEL.—To ensure that there is a
permanent reduction in the level and area of livestock
grazing on the land covered by a portion of a grazing
lease donated under subparagraph (A), the Secretary shall
not allow grazing to exceed the authorized level and area
established under subparagraph (C).
(3) COMMON ALLOTMENTS.—
(A) IN GENERAL.—If a grazing allotment covered by
a grazing lease or portion of a grazing lease that is donated
under paragraph (1) or (2) also is covered by another
grazing lease that is not donated, the Secretary shall reduce
the grazing level on the grazing allotment to reflect the
donation.
(B) AUTHORIZED LEVEL.—To ensure that there is a
permanent reduction in the level of livestock grazing on
the land covered by the grazing lease or portion of a grazing
lease donated under paragraph (1) or (2), the Secretary
shall not allow grazing to exceed the level established
under subparagraph (A).
(b) LIMITATIONS.—The Secretary—
(1) with respect to the Agate, Emigrant Creek, and Siskiyou
allotments in and near the Monument—
(A) shall not issue any grazing lease; and
(B) shall ensure a permanent end to livestock grazing
on each allotment; and
(2) shall not establish any new allotments for livestock
grazing that include any Monument land (whether leased or
not leased for grazing on the date of enactment of this Act).
(c) EFFECT OF DONATION.—A lessee who donates a grazing
lease or a portion of a grazing lease under this section shall be
considered to have waived any claim to any range improvement
on the associated grazing allotment or portion of the associated
grazing allotment, as applicable.
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SEC. 1403. BOX R RANCH LAND EXCHANGE.

(a) IN GENERAL.—For the purpose of protecting and consolidating Federal land within the Monument, the Secretary—
(1) may offer to convey to the Landowner the Bureau
of Land Management land in exchange for the Rowlett parcel;
and
(2) if the Landowner accepts the offer—
(A) the Secretary shall convey to the Landowner all
right, title, and interest of the United States in and to
the Bureau of Land Management land; and
(B) the Landowner shall convey to the Secretary all
right, title, and interest of the Landowner in and to the
Rowlett parcel.
(b) SURVEYS.—
(1) IN GENERAL.—The exact acreage and legal description
of the Bureau of Land Management land and the Rowlett
parcel shall be determined by surveys approved by the Secretary.
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(2) COSTS.—The responsibility for the costs of any surveys
conducted under paragraph (1), and any other administrative
costs of carrying out the land exchange, shall be determined
by the Secretary and the Landowner.
(c) CONDITIONS.—The conveyance of the Bureau of Land
Management land and the Rowlett parcel under this section shall
be subject to—
(1) valid existing rights;
(2) title to the Rowlett parcel being acceptable to the Secretary and in conformance with the title approval standards
applicable to Federal land acquisitions;
(3) such terms and conditions as the Secretary may require;
and
(4) except as otherwise provided in this section, any laws
(including regulations) applicable to the conveyance and
acquisition of land by the Bureau of Land Management.
(d) APPRAISALS.—
(1) IN GENERAL.—The Bureau of Land Management land
and the Rowlett parcel shall be appraised by an independent
appraiser selected by the Secretary.
(2) REQUIREMENTS.—An appraisal conducted under paragraph (1) shall be conducted in accordance with—
(A) the Uniform Appraisal Standards for Federal Land
Acquisitions; and
(B) the Uniform Standards of Professional Appraisal
Practice.
(3) APPROVAL.—The appraisals conducted under this subsection shall be submitted to the Secretary for approval.
(e) GRAZING ALLOTMENT.—As a condition of the land exchange
authorized under this section, the lessee of the grazing lease for
the Box R grazing allotment shall donate the Box R grazing lease
in accordance with section 1402(a)(1).
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SEC. 1404. DEERFIELD LAND EXCHANGE.

(a) IN GENERAL.—For the purpose of protecting and consolidating Federal land within the Monument, the Secretary—
(1) may offer to convey to Deerfield Learning Associates
the Federal parcel in exchange for the Deerfield parcel; and
(2) if Deerfield Learning Associates accepts the offer—
(A) the Secretary shall convey to Deerfield Learning
Associates all right, title, and interest of the United States
in and to the Federal parcel; and
(B) Deerfield Learning Associates shall convey to the
Secretary all right, title, and interest of Deerfield Learning
Associates in and to the Deerfield parcel.
(b) SURVEYS.—
(1) IN GENERAL.—The exact acreage and legal description
of the Federal parcel and the Deerfield parcel shall be determined by surveys approved by the Secretary.
(2) COSTS.—The responsibility for the costs of any surveys
conducted under paragraph (1), and any other administrative
costs of carrying out the land exchange, shall be determined
by the Secretary and Deerfield Learning Associates.
(c) CONDITIONS.—
(1) IN GENERAL.—The conveyance of the Federal parcel
and the Deerfield parcel under this section shall be subject
to—
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(A) valid existing rights;
(B) title to the Deerfield parcel being acceptable to
the Secretary and in conformance with the title approval
standards applicable to Federal land acquisitions;
(C) such terms and conditions as the Secretary may
require; and
(D) except as otherwise provided in this section, any
laws (including regulations) applicable to the conveyance
and acquisition of land by the Bureau of Land Management.
(d) APPRAISALS.—
(1) IN GENERAL.—The Federal parcel and the Deerfield
parcel shall be appraised by an independent appraiser selected
by the Secretary.
(2) REQUIREMENTS.—An appraisal conducted under paragraph (1) shall be conducted in accordance with—
(A) the Uniform Appraisal Standards for Federal Land
Acquisitions; and
(B) the Uniform Standards of Professional Appraisal
Practice.
(3) APPROVAL.—The appraisals conducted under this subsection shall be submitted to the Secretary for approval.

SEC. 1405. SODA MOUNTAIN WILDERNESS.
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16 USC 1132
note.
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(a) DESIGNATION.—In accordance with the Wilderness Act (16
U.S.C. 1131 et seq.), approximately 24,100 acres of Monument
land, as generally depicted on the wilderness map, is designated
as wilderness and as a component of the National Wilderness
Preservation System, to be known as the ‘‘Soda Mountain Wilderness’’.
(b) MAP AND LEGAL DESCRIPTION.—
(1) SUBMISSION OF MAP AND LEGAL DESCRIPTION.—As soon
as practicable after the date of enactment of this Act, the
Secretary shall file a map and legal description of the Wilderness with—
(A) the Committee on Energy and Natural Resources
of the Senate; and
(B) the Committee on Natural Resources of the House
of Representatives.
(2) FORCE AND EFFECT.—
(A) IN GENERAL.—The map and legal description filed
under paragraph (1) shall have the same force and effect
as if included in this subtitle, except that the Secretary
may correct any clerical or typographical error in the map
or legal description.
(B) NOTIFICATION.—The Secretary shall submit to Congress notice of any changes made in the map or legal
description under subparagraph (A), including notice of
the reason for the change.
(3) PUBLIC AVAILABILITY.—The map and legal description
filed under paragraph (1) shall be on file and available for
public inspection in the appropriate offices of the Bureau of
Land Management.
(c) ADMINISTRATION OF WILDERNESS.—
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(1) IN GENERAL.—Subject to valid existing rights, the
Wilderness shall be administered by the Secretary in accordance with the Wilderness Act (16 U.S.C. 1131 et seq.), except
that—
(A) any reference in the Wilderness Act to the effective
date of the Wilderness Act shall be considered to be a
reference to the date of enactment of this Act; and
(B) any reference in that Act to the Secretary of Agriculture shall be considered to be a reference to the Secretary of the Interior.
(2) FIRE, INSECT, AND DISEASE MANAGEMENT ACTIVITIES.—
Except as provided by Presidential Proclamation Number 7318,
dated June 9, 2000 (65 Fed. Reg. 37247), within the wilderness
areas designated by this subtitle, the Secretary may take such
measures in accordance with section 4(d)(1) of the Wilderness
Act (16 U.S.C. 1133(d)(1)) as are necessary to control fire,
insects, and diseases, subject to such terms and conditions
as the Secretary determines to be desirable and appropriate.
(3) LIVESTOCK.—Except as provided in section 1402 and
by Presidential Proclamation Number 7318, dated June 9, 2000
(65 Fed. Reg. 37247), the grazing of livestock in the Wilderness,
if established before the date of enactment of this Act, shall
be permitted to continue subject to such reasonable regulations
as are considered necessary by the Secretary in accordance
with—
(A) section 4(d)(4) of the Wilderness Act (16 U.S.C.
1133(d)(4)); and
(B) the guidelines set forth in Appendix A of the report
of the Committee on Interior and Insular Affairs of the
House of Representatives accompanying H.R. 2570 of the
101st Congress (H. Rept. 101–405).
(4) FISH AND WILDLIFE MANAGEMENT.—In accordance with
section 4(d)(7) of the Wilderness Act (16 U.S.C. 1133(d)(7)),
nothing in this subtitle affects the jurisdiction of the State
with respect to fish and wildlife on public land in the State.
(5) INCORPORATION OF ACQUIRED LAND AND INTERESTS.—
Any land or interest in land within the boundary of the Wilderness that is acquired by the United States shall—
(A) become part of the Wilderness; and
(B) be managed in accordance with this subtitle, the
Wilderness Act (16 U.S.C. 1131 et seq.), and any other
applicable law.
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SEC. 1406. EFFECT.

Nothing in this subtitle—
(1) affects the authority of a Federal agency to modify
or terminate grazing permits or leases, except as provided
in section 1402;
(2) authorizes the use of eminent domain;
(3) creates a property right in any grazing permit or lease
on Federal land;
(4) establishes a precedent for future grazing permit or
lease donation programs; or
(5) affects the allocation, ownership, interest, or control,
in existence on the date of enactment of this Act, of any water,
water right, or any other valid existing right held by the United
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States, an Indian tribe, a State, or a private individual, partnership, or corporation.

Subtitle F—Owyhee Public Land
Management

Idaho.

SEC. 1501. DEFINITIONS.

In this subtitle:
(1) ACCOUNT.—The term ‘‘account’’ means the Owyhee Land
Acquisition Account established by section 1505(b)(1).
(2) COUNTY.—The term ‘‘County’’ means Owyhee County,
Idaho.
(3) OWYHEE FRONT.—The term ‘‘Owyhee Front’’ means the
area of the County from Jump Creek on the west to Mud
Flat Road on the east and draining north from the crest of
the Silver City Range to the Snake River.
(4) PLAN.—The term ‘‘plan’’ means a travel management
plan for motorized and mechanized off-highway vehicle recreation prepared under section 1507.
(5) PUBLIC LAND.—The term ‘‘public land’’ has the meaning
given the term in section 103(e) of the Federal Land Policy
and Management Act of 1976 (43 U.S.C. 1702(e)).
(6) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(7) STATE.—The term ‘‘State’’ means the State of Idaho.
(8) TRIBES.—The term ‘‘Tribes’’ means the Shoshone Paiute
Tribes of the Duck Valley Reservation.
SEC. 1502. OWYHEE SCIENCE REVIEW AND CONSERVATION CENTER.

(a) ESTABLISHMENT.—The Secretary, in coordination with the
Tribes, State, and County, and in consultation with the University
of Idaho, Federal grazing permittees, and public, shall establish
the Owyhee Science Review and Conservation Center in the County
to conduct research projects to address natural resources management issues affecting public and private rangeland in the County.
(b) PURPOSE.—The purpose of the center established under
subsection (a) shall be to facilitate the collection and analysis of
information to provide Federal and State agencies, the Tribes, the
County, private landowners, and the public with information on
improved rangeland management.
SEC. 1503. WILDERNESS AREAS.

(a) WILDERNESS AREAS DESIGNATION.—
(1) IN GENERAL.—In accordance with the Wilderness Act
(16 U.S.C. 1131 et seq.), the following areas in the State are
designated as wilderness areas and as components of the
National Wilderness Preservation System:
(A) BIG JACKS CREEK WILDERNESS.—Certain land comprising approximately 52,826 acres, as generally depicted
on the map entitled ‘‘Little Jacks Creek and Big Jacks
Creek Wilderness’’ and dated May 5, 2008, which shall
be known as the ‘‘Big Jacks Creek Wilderness’’.
(B) BRUNEAU-JARBIDGE RIVERS WILDERNESS.—Certain
land comprising approximately 89,996 acres, as generally
depicted on the map entitled ‘‘Bruneau-Jarbidge Rivers
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Wilderness’’ and dated December 15, 2008, which shall
be known as the ‘‘Bruneau-Jarbidge Rivers Wilderness’’.
(C) LITTLE JACKS CREEK WILDERNESS.—Certain land
comprising approximately 50,929 acres, as generally
depicted on the map entitled ‘‘Little Jacks Creek and Big
Jacks Creek Wilderness’’ and dated May 5, 2008, which
shall be known as the ‘‘Little Jacks Creek Wilderness’’.
(D) NORTH FORK OWYHEE WILDERNESS.—Certain land
comprising approximately 43,413 acres, as generally
depicted on the map entitled ‘‘North Fork Owyhee and
Pole Creek Wilderness’’ and dated May 5, 2008, which
shall be known as the ‘‘North Fork Owyhee Wilderness’’.
(E) OWYHEE RIVER WILDERNESS.—Certain land comprising approximately 267,328 acres, as generally depicted
on the map entitled ‘‘Owyhee River Wilderness’’ and dated
May 5, 2008, which shall be known as the ‘‘Owyhee River
Wilderness’’.
(F) POLE CREEK WILDERNESS.—Certain land comprising
approximately 12,533 acres, as generally depicted on the
map entitled ‘‘North Fork Owyhee and Pole Creek Wilderness’’ and dated May 5, 2008, which shall be known as
the ‘‘Pole Creek Wilderness’’.
(2) MAPS AND LEGAL DESCRIPTIONS.—
(A) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall submit to
the Committee on Energy and Natural Resources of the
Senate and the Committee on Natural Resources of the
House of Representatives a map and legal description for
each area designated as wilderness by this subtitle.
(B) EFFECT.—Each map and legal description submitted under subparagraph (A) shall have the same force
and effect as if included in this subtitle, except that the
Secretary may correct minor errors in the map or legal
description.
(C) AVAILABILITY.—Each map and legal description
submitted under subparagraph (A) shall be available in
the appropriate offices of the Bureau of Land Management.
(3) RELEASE OF WILDERNESS STUDY AREAS.—
(A) IN GENERAL.—Congress finds that, for the purposes
of section 603(c) of the Federal Land Policy and Management Act of 1976 (43 U.S.C. 1782(c)), the public land in
the County administered by the Bureau of Land Management has been adequately studied for wilderness designation.
(B) RELEASE.—Any public land referred to in subparagraph (A) that is not designated as wilderness by this
subtitle—
(i) is no longer subject to section 603(c) of the
Federal Land Policy and Management Act of 1976
(43 U.S.C. 1782(c)); and
(ii) shall be managed in accordance with the
applicable land use plan adopted under section 202
of that Act (43 U.S.C. 1712).
(b) ADMINISTRATION.—
(1) IN GENERAL.—Subject to valid existing rights, each area
designated as wilderness by this subtitle shall be administered
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by the Secretary in accordance with the Wilderness Act (16
U.S.C. 1131 et seq.), except that—
(A) any reference in that Act to the effective date
shall be considered to be a reference to the date of enactment of this Act; and
(B) any reference in that Act to the Secretary of Agriculture shall be considered to be a reference to the Secretary of the Interior.
(2) WITHDRAWAL.—Subject to valid existing rights, the Federal land designated as wilderness by this subtitle is withdrawn
from all forms of—
(A) entry, appropriation, or disposal under the public
land laws;
(B) location, entry, and patent under the mining laws;
and
(C) disposition under the mineral leasing, mineral
materials, and geothermal leasing laws.
(3) LIVESTOCK.—
(A) IN GENERAL.—In the wilderness areas designated
by this subtitle, the grazing of livestock in areas in which
grazing is established as of the date of enactment of this
Act shall be allowed to continue, subject to such reasonable
regulations, policies, and practices as the Secretary considers necessary, consistent with section 4(d)(4) of the
Wilderness Act (16 U.S.C. 1133(d)(4)) and the guidelines
described in Appendix A of House Report 101–405.
(B) INVENTORY.—Not later than 1 year after the date
of enactment of this Act, the Secretary shall conduct an
inventory of existing facilities and improvements associated
with grazing activities in the wilderness areas and wild
and scenic rivers designated by this subtitle.
(C) FENCING.—The Secretary may construct and maintain fencing around wilderness areas designated by this
subtitle as the Secretary determines to be appropriate to
enhance wilderness values.
(D) DONATION OF GRAZING PERMITS OR LEASES.—
(i) ACCEPTANCE BY SECRETARY.—The Secretary
shall accept the donation of any valid existing permits
or leases authorizing grazing on public land, all or
a portion of which is within the wilderness areas designated by this subtitle.
(ii) TERMINATION.—With respect to each permit
or lease donated under clause (i), the Secretary shall—
(I) terminate the grazing permit or lease; and
(II) except as provided in clause (iii), ensure
a permanent end to grazing on the land covered
by the permit or lease.
(iii) COMMON ALLOTMENTS.—
(I) IN GENERAL.—If the land covered by a
permit or lease donated under clause (i) is also
covered by another valid existing permit or lease
that is not donated under clause (i), the Secretary
shall reduce the authorized grazing level on the
land covered by the permit or lease to reflect the
donation of the permit or lease under clause (i).
(II) AUTHORIZED LEVEL.—To ensure that there
is a permanent reduction in the level of grazing
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on the land covered by a permit or lease donated
under clause (i), the Secretary shall not allow
grazing use to exceed the authorized level established under subclause (I).
(iv) PARTIAL DONATION.—
(I) IN GENERAL.—If a person holding a valid
grazing permit or lease donates less than the full
amount of grazing use authorized under the permit
or lease, the Secretary shall—
(aa) reduce the authorized grazing level
to reflect the donation; and
(bb) modify the permit or lease to reflect
the revised level of use.
(II) AUTHORIZED LEVEL.—To ensure that there
is a permanent reduction in the authorized level
of grazing on the land covered by a permit or
lease donated under subclause (I), the Secretary
shall not allow grazing use to exceed the authorized level established under that subclause.
(4) ACQUISITION OF LAND AND INTERESTS IN LAND.—
(A) IN GENERAL.—Consistent with applicable law, the
Secretary may acquire land or interests in land within
the boundaries of the wilderness areas designated by this
subtitle by purchase, donation, or exchange.
(B) INCORPORATION OF ACQUIRED LAND.—Any land or
interest in land in, or adjoining the boundary of, a wilderness area designated by this subtitle that is acquired by
the United States shall be added to, and administered
as part of, the wilderness area in which the acquired land
or interest in land is located.
(5) TRAIL PLAN.—
(A) IN GENERAL.—The Secretary, after providing
opportunities for public comment, shall establish a trail
plan that addresses hiking and equestrian trails on the
land designated as wilderness by this subtitle, in a manner
consistent with the Wilderness Act (16 U.S.C. 1131 et
seq.).
(B) REPORT.—Not later than 2 years after the date
of enactment of this Act, the Secretary shall submit to
Congress a report that describes the implementation of
the trail plan.
(6) OUTFITTING AND GUIDE ACTIVITIES.—Consistent with
section 4(d)(5) of the Wilderness Act (16 U.S.C. 1133(d)(5)),
commercial services (including authorized outfitting and guide
activities) are authorized in wilderness areas designated by
this subtitle to the extent necessary for activities that fulfill
the recreational or other wilderness purposes of the areas.
(7) ACCESS TO PRIVATE PROPERTY.—In accordance with section 5(a) of the Wilderness Act (16 U.S.C. 1134(a)), the Secretary shall provide any owner of private property within the
boundary of a wilderness area designated by this subtitle adequate access to the property.
(8) FISH AND WILDLIFE.—
(A) IN GENERAL.—Nothing in this subtitle affects the
jurisdiction of the State with respect to fish and wildlife
on public land in the State.
(B) MANAGEMENT ACTIVITIES.—
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(i) IN GENERAL.—In furtherance of the purposes
and principles of the Wilderness Act (16 U.S.C. 1131
et seq.), the Secretary may conduct any management
activities that are necessary to maintain or restore
fish and wildlife populations and habitats in the wilderness areas designated by this subtitle, if the management activities are—
(I) consistent with relevant wilderness
management plans; and
(II) conducted in accordance with appropriate
policies, such as the policies established in
Appendix B of House Report 101–405.
(ii) INCLUSIONS.—Management activities under
clause (i) may include the occasional and temporary
use of motorized vehicles, if the use, as determined
by the Secretary, would promote healthy, viable, and
more naturally distributed wildlife populations that
would enhance wilderness values while causing the
minimum impact necessary to accomplish those tasks.
(C) EXISTING ACTIVITIES.—Consistent with section
4(d)(1) of the Wilderness Act (16 U.S.C. 1133(d)(1)) and
in accordance with appropriate policies, such as those
established in Appendix B of House Report 101–405, the
State may use aircraft (including helicopters) in the wilderness areas designated by this subtitle to survey, capture,
transplant, monitor, and provide water for wildlife populations, including bighorn sheep, and feral stock, feral
horses, and feral burros.
(9) WILDFIRE, INSECT, AND DISEASE MANAGEMENT.—Consistent with section 4(d)(1) of the Wilderness Act (16 U.S.C.
1133(d)(1)), the Secretary may take any measures that the
Secretary determines to be necessary to control fire, insects,
and diseases, including, as the Secretary determines appropriate, the coordination of those activities with a State or
local agency.
(10) ADJACENT MANAGEMENT.—
(A) IN GENERAL.—The designation of a wilderness area
by this subtitle shall not create any protective perimeter
or buffer zone around the wilderness area.
(B) NONWILDERNESS ACTIVITIES.—The fact that nonwilderness activities or uses can be seen or heard from
areas within a wilderness area designated by this subtitle
shall not preclude the conduct of those activities or uses
outside the boundary of the wilderness area.
(11) MILITARY OVERFLIGHTS.—Nothing in this subtitle
restricts or precludes—
(A) low-level overflights of military aircraft over the
areas designated as wilderness by this subtitle, including
military overflights that can be seen or heard within the
wilderness areas;
(B) flight testing and evaluation; or
(C) the designation or creation of new units of special
use airspace, or the establishment of military flight training
routes, over the wilderness areas.
(12) WATER RIGHTS.—
(A) IN GENERAL.—The designation of areas as wilderness by subsection (a) shall not create an express or implied

VerDate Nov 24 2008

09:44 Apr 16, 2009

Jkt 079139

PO 00011

Frm 00046

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 1037

reservation by the United States of any water or water
rights for wilderness purposes with respect to such areas.
(B) EXCLUSIONS.—This paragraph does not apply to
any components of the National Wild and Scenic Rivers
System designated by section 1504.
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SEC. 1504. DESIGNATION OF WILD AND SCENIC RIVERS.

(a) IN GENERAL.—Section 3(a) of the Wild and Scenic Rivers
Act (16 U.S.C. 1274(a)) (as amended by section 1203(a)(1)) is
amended by adding at the end the following:
‘‘(180) BATTLE CREEK, IDAHO.—The 23.4 miles of Battle
Creek from the confluence of the Owyhee River to the upstream
boundary of the Owyhee River Wilderness, to be administered
by the Secretary of the Interior as a wild river.
‘‘(181) BIG JACKS CREEK, IDAHO.—The 35.0 miles of Big
Jacks Creek from the downstream border of the Big Jacks
Creek Wilderness in sec. 8, T. 8 S., R. 4 E., to the point
at which it enters the NW 1⁄4 of sec. 26, T. 10 S., R. 2 E.,
Boise Meridian, to be administered by the Secretary of the
Interior as a wild river.
‘‘(182) BRUNEAU RIVER, IDAHO.—
‘‘(A) IN GENERAL.—Except as provided in subparagraph
(B), the 39.3-mile segment of the Bruneau River from the
downstream boundary of the Bruneau-Jarbidge Wilderness
to the upstream confluence with the west fork of the
Bruneau River, to be administered by the Secretary of
the Interior as a wild river.
‘‘(B) EXCEPTION.—Notwithstanding subparagraph (A),
the 0.6-mile segment of the Bruneau River at the Indian
Hot Springs public road access shall be administered by
the Secretary of the Interior as a recreational river.
‘‘(183) WEST FORK BRUNEAU RIVER, IDAHO.—The approximately 0.35 miles of the West Fork of the Bruneau River
from the confluence with the Jarbidge River to the downstream
boundary of the Bruneau Canyon Grazing Allotment in the
SE/NE of sec. 5, T. 13 S., R. 7 E., Boise Meridian, to be
administered by the Secretary of the Interior as a wild river.
‘‘(184) COTTONWOOD CREEK, IDAHO.—The 2.6 miles of
Cottonwood Creek from the confluence with Big Jacks Creek
to the upstream boundary of the Big Jacks Creek Wilderness,
to be administered by the Secretary of the Interior as a wild
river.
‘‘(185) DEEP CREEK, IDAHO.—The 13.1-mile segment of Deep
Creek from the confluence with the Owyhee River to the
upstream boundary of the Owyhee River Wilderness in sec.
30, T. 12 S., R. 2 W., Boise Meridian, to be administered
by the Secretary of the Interior as a wild river.
‘‘(186) DICKSHOOTER CREEK, IDAHO.—The 9.25 miles of
Dickshooter Creek from the confluence with Deep Creek to
a point on the stream 1⁄4 mile due west of the east boundary
of sec. 16, T. 12 S., R. 2 W., Boise Meridian, to be administered
by the Secretary of the Interior as a wild river.
‘‘(187) DUNCAN CREEK, IDAHO.—The 0.9-mile segment of
Duncan Creek from the confluence with Big Jacks Creek
upstream to the east boundary of sec. 18, T. 10 S., R. 4 E.,
Boise Meridian, to be administered by the Secretary of the
Interior as a wild river.
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‘‘(188) JARBIDGE RIVER, IDAHO.—The 28.8 miles of the
Jarbidge River from the confluence with the West Fork Bruneau
River to the upstream boundary of the Bruneau-Jarbidge Rivers
Wilderness, to be administered by the Secretary of the Interior
as a wild river.
‘‘(189) LITTLE JACKS CREEK, IDAHO.—The 12.4 miles of Little
Jacks Creek from the downstream boundary of the Little Jacks
Creek Wilderness, upstream to the mouth of OX Prong Creek,
to be administered by the Secretary of the Interior as a wild
river.
‘‘(190) NORTH FORK OWYHEE RIVER, IDAHO.—The following
segments of the North Fork of the Owyhee River, to be administered by the Secretary of the Interior:
‘‘(A) The 5.7-mile segment from the Idaho-Oregon State
border to the upstream boundary of the private land at
the Juniper Mt. Road crossing, as a recreational river.
‘‘(B) The 15.1-mile segment from the upstream
boundary of the North Fork Owyhee River recreational
segment designated in paragraph (A) to the upstream
boundary of the North Fork Owyhee River Wilderness,
as a wild river.
‘‘(191) OWYHEE RIVER, IDAHO.—
‘‘(A) IN GENERAL.—Subject to subparagraph (B), the
67.3 miles of the Owyhee River from the Idaho-Oregon
State border to the upstream boundary of the Owyhee
River Wilderness, to be administered by the Secretary of
the Interior as a wild river.
‘‘(B) ACCESS.—The Secretary of the Interior shall allow
for continued access across the Owyhee River at Crutchers
Crossing, subject to such terms and conditions as the Secretary of the Interior determines to be necessary.
‘‘(192) RED CANYON, IDAHO.—The 4.6 miles of Red Canyon
from the confluence of the Owyhee River to the upstream
boundary of the Owyhee River Wilderness, to be administered
by the Secretary of the Interior as a wild river.
‘‘(193) SHEEP CREEK, IDAHO.—The 25.6 miles of Sheep
Creek from the confluence with the Bruneau River to the
upstream boundary of the Bruneau-Jarbidge Rivers Wilderness,
to be administered by the Secretary of the Interior as a wild
river.
‘‘(194) SOUTH FORK OWYHEE RIVER, IDAHO.—
‘‘(A) IN GENERAL.—Except as provided in subparagraph
(B), the 31.4-mile segment of the South Fork of the Owyhee
River upstream from the confluence with the Owyhee River
to the upstream boundary of the Owyhee River Wilderness
at the Idaho–Nevada State border, to be administered by
the Secretary of the Interior as a wild river.
‘‘(B) EXCEPTION.—Notwithstanding subparagraph (A),
the 1.2-mile segment of the South Fork of the Owyhee
River from the point at which the river enters the southernmost boundary to the point at which the river exits the
northernmost boundary of private land in sec. 25 and 26,
T. 14 S., R. 5 W., Boise Meridian, shall be administered
by the Secretary of the Interior as a recreational river.
‘‘(195) WICKAHONEY CREEK, IDAHO.—The 1.5 miles of
Wickahoney Creek from the confluence of Big Jacks Creek
to the upstream boundary of the Big Jacks Creek Wilderness,
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to be administered by the Secretary of the Interior as a wild
river.’’.
(b) BOUNDARIES.—Notwithstanding section 3(b) of the Wild and
Scenic Rivers Act (16 U.S.C. 1274(b)), the boundary of a river
segment designated as a component of the National Wild and Scenic
Rivers System under this subtitle shall extend not more than the
shorter of—
(1) an average distance of 1⁄4 mile from the high water
mark on both sides of the river segment; or
(2) the distance to the nearest confined canyon rim.
(c) LAND ACQUISITION.—The Secretary shall not acquire any
private land within the exterior boundary of a wild and scenic
river corridor without the consent of the owner.

16 USC 1274
note.

16 USC 1274
note.
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SEC. 1505. LAND IDENTIFIED FOR DISPOSAL.

(a) IN GENERAL.—Consistent with applicable law, the Secretary
may sell public land located within the Boise District of the Bureau
of Land Management that, as of July 25, 2000, has been identified
for disposal in appropriate resource management plans.
(b) USE OF PROCEEDS.—
(1) IN GENERAL.—Notwithstanding any other provision of
law (other than a law that specifically provides for a proportion
of the proceeds of a land sale to be distributed to any trust
fund of the State), proceeds from the sale of public land under
subsection (a) shall be deposited in a separate account in the
Treasury of the United States to be known as the ‘‘Owyhee
Land Acquisition Account’’.
(2) AVAILABILITY.—
(A) IN GENERAL.—Amounts in the account shall be
available to the Secretary, without further appropriation,
to purchase land or interests in land in, or adjacent to,
the wilderness areas designated by this subtitle, including
land identified as ‘‘Proposed for Acquisition’’ on the maps
described in section 1503(a)(1).
(B) APPLICABLE LAW.—Any purchase of land or interest
in land under subparagraph (A) shall be in accordance
with applicable law.
(3) APPLICABILITY.—This subsection applies to public land
within the Boise District of the Bureau of Land Management
sold on or after January 1, 2008.
(4) ADDITIONAL AMOUNTS.—If necessary, the Secretary may
use additional amounts appropriated to the Department of the
Interior, subject to applicable reprogramming guidelines.
(c) TERMINATION OF AUTHORITY.—
(1) IN GENERAL.—The authority provided under this section
terminates on the earlier of—
(A) the date that is 10 years after the date of enactment
of this Act; or
(B) the date on which a total of $8,000,000 from the
account is expended.
(2) AVAILABILITY OF AMOUNTS.—Any amounts remaining
in the account on the termination of authority under this section
shall be—
(A) credited as sales of public land in the State;
(B) transferred to the Federal Land Disposal Account
established under section 206(a) of the Federal Land Transaction Facilitation Act (43 U.S.C. 2305(a)); and
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(C) used in accordance with that subtitle.

SEC. 1506. TRIBAL CULTURAL RESOURCES.

(a) COORDINATION.—The Secretary shall coordinate with the
Tribes in the implementation of the Shoshone Paiute Cultural
Resource Protection Plan.
(b) AGREEMENTS.—The Secretary shall seek to enter into agreements with the Tribes to implement the Shoshone Paiute Cultural
Resource Protection Plan to protect cultural sites and resources
important to the continuation of the traditions and beliefs of the
Tribes.
SEC. 1507. RECREATIONAL TRAVEL MANAGEMENT PLANS.

Deadline.
Transportation
plan.

Deadline.
Transportation
plan.

(a) IN GENERAL.—In accordance with the Federal Land Policy
and Management Act of 1976 (43 U.S.C. 1701 et seq.), the Secretary
shall, in coordination with the Tribes, State, and County, prepare
1 or more travel management plans for motorized and mechanized
off-highway vehicle recreation for the land managed by the Bureau
of Land Management in the County.
(b) INVENTORY.—Before preparing the plan under subsection
(a), the Secretary shall conduct resource and route inventories
of the area covered by the plan.
(c) LIMITATION TO DESIGNATED ROUTES.—
(1) IN GENERAL.—Except as provided in paragraph (2), the
plan shall limit recreational motorized and mechanized offhighway vehicle use to a system of designated roads and trails
established by the plan.
(2) EXCEPTION.—Paragraph (1) shall not apply to snowmobiles.
(d) TEMPORARY LIMITATION.—
(1) IN GENERAL.—Except as provided in paragraph (2), until
the date on which the Secretary completes the plan, all recreational motorized and mechanized off-highway vehicle use
shall be limited to roads and trails lawfully in existence on
the day before the date of enactment of this Act.
(2) EXCEPTION.—Paragraph (1) shall not apply to—
(A) snowmobiles; or
(B) areas specifically identified as open, closed, or limited in the Owyhee Resource Management Plan.
(e) SCHEDULE.—
(1) OWYHEE FRONT.—It is the intent of Congress that,
not later than 1 year after the date of enactment of this Act,
the Secretary shall complete a transportation plan for the
Owyhee Front.
(2) OTHER BUREAU OF LAND MANAGEMENT LAND IN THE
COUNTY.—It is the intent of Congress that, not later than
3 years after the date of enactment of this Act, the Secretary
shall complete a transportation plan for Bureau of Land
Management land in the County outside the Owyhee Front.
SEC. 1508. AUTHORIZATION OF APPROPRIATIONS.
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There are authorized to be appropriated such sums as are
necessary to carry out this subtitle.

VerDate Nov 24 2008

09:44 Apr 16, 2009

Jkt 079139

PO 00011

Frm 00050

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 1041

Subtitle G—Sabinoso Wilderness, New
Mexico
SEC. 1601. DEFINITIONS.

In this subtitle:
(1) MAP.—The term ‘‘map’’ means the map entitled
‘‘Sabinoso Wilderness’’ and dated September 8, 2008.
(2) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(3) STATE.—The term ‘‘State’’ means the State of New
Mexico.
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SEC. 1602. DESIGNATION OF THE SABINOSO WILDERNESS.

(a) IN GENERAL.—In furtherance of the purposes of the Wilderness Act (16 U.S.C. 1131 et seq.), the approximately 16,030 acres
of land under the jurisdiction of the Taos Field Office Bureau
of Land Management, New Mexico, as generally depicted on the
map, is designated as wilderness and as a component of the
National Wilderness Preservation System, to be known as the
‘‘Sabinoso Wilderness’’.
(b) MAP AND LEGAL DESCRIPTION.—
(1) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall file a map and
a legal description of the Sabinoso Wilderness with—
(A) the Committee on Energy and Natural Resources
of the Senate; and
(B) the Committee on Natural Resources of the House
of Representatives.
(2) FORCE OF LAW.—The map and legal description filed
under paragraph (1) shall have the same force and effect as
if included in this subtitle, except that the Secretary may
correct any clerical and typographical errors in the map and
legal description.
(3) PUBLIC AVAILABILITY.—The map and legal description
filed under paragraph (1) shall be on file and available for
public inspection in the appropriate offices of the Bureau of
Land Management.
(c) ADMINISTRATION OF WILDERNESS.—
(1) IN GENERAL.—Subject to valid existing rights, the
Sabinoso Wilderness shall be administered by the Secretary
in accordance with this subtitle and the Wilderness Act (16
U.S.C. 1131 et seq.), except that—
(A) any reference in the Wilderness Act to the effective
date of that Act shall be considered to be a reference
to the date of enactment of this Act; and
(B) any reference in the Wilderness Act to the Secretary of Agriculture shall be considered to be a reference
to the Secretary of the Interior.
(2) INCORPORATION OF ACQUIRED LAND AND INTERESTS.—
Any land or interest in land within the boundary of the
Sabinoso Wilderness that is acquired by the United States
shall—
(A) become part of the Sabinoso Wilderness; and
(B) be managed in accordance with this subtitle and
any other laws applicable to the Sabinoso Wilderness.
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(3) GRAZING.—The grazing of livestock in the Sabinoso
Wilderness, if established before the date of enactment of this
Act, shall be administered in accordance with—
(A) section 4(d)(4) of the Wilderness Act (16 U.S.C.
1133(d)(4)); and
(B) the guidelines set forth in Appendix A of the report
of the Committee on Interior and Insular Affairs of the
House of Representatives accompanying H.R. 2570 of the
101st Congress (H. Rept. 101–405).
(4) FISH AND WILDLIFE.—In accordance with section 4(d)(7)
of the Wilderness Act (16 U.S.C. 1133(d)(7)), nothing in this
subtitle affects the jurisdiction of the State with respect to
fish and wildlife in the State.
(5) ACCESS.—
(A) IN GENERAL.—In accordance with section 5(a) of
the Wilderness Act (16 U.S.C. 1134(a)), the Secretary shall
continue to allow private landowners adequate access to
inholdings in the Sabinoso Wilderness.
(B) CERTAIN LAND.—For access purposes, private land
within T. 16 N., R. 23 E., secs. 17 and 20 and the N1⁄2
of sec. 21, N.M.M., shall be managed as an inholding in
the Sabinoso Wilderness.
(d) WITHDRAWAL.—Subject to valid existing rights, the land
generally depicted on the map as ‘‘Lands Withdrawn From Mineral
Entry’’ and ‘‘Lands Released From Wilderness Study Area & Withdrawn From Mineral Entry’’ is withdrawn from—
(1) all forms of entry, appropriation, and disposal under
the public land laws, except disposal by exchange in accordance
with section 206 of the Federal Land Policy and Management
Act of 1976 (43 U.S.C. 1716);
(2) location, entry, and patent under the mining laws;
and
(3) operation of the mineral materials and geothermal
leasing laws.
(e) RELEASE OF WILDERNESS STUDY AREAS.—Congress finds
that, for the purposes of section 603(c) of the Federal Land Policy
and Management Act of 1976 (43 U.S.C. 1782(c)), the public lands
within the Sabinoso Wilderness Study Area not designated as
wilderness by this subtitle—
(1) have been adequately studied for wilderness designation
and are no longer subject to section 603(c) of the Federal
Land Policy and Management Act of 1976 (43 U.S.C. 1782(c));
and
(2) shall be managed in accordance with applicable law
(including subsection (d)) and the land use management plan
for the surrounding area.

Subtitle H—Pictured Rocks National
Lakeshore Wilderness
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SEC. 1651. DEFINITIONS.

In this subtitle:
(1) LINE OF DEMARCATION.—The term ‘‘line of demarcation’’
means the point on the bank or shore at which the surface
waters of Lake Superior meet the land or sand beach, regardless
of the level of Lake Superior.
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(2) MAP.—The term ‘‘map’’ means the map entitled ‘‘Pictured Rocks National Lakeshore Beaver Basin Wilderness
Boundary’’, numbered 625/80,051, and dated April 16, 2007.
(3) NATIONAL LAKESHORE.—The term ‘‘National Lakeshore’’
means the Pictured Rocks National Lakeshore.
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(5) WILDERNESS.—The term ‘‘Wilderness’’ means the Beaver
Basin Wilderness designated by section 1652(a).
SEC. 1652. DESIGNATION OF BEAVER BASIN WILDERNESS.

(a) IN GENERAL.—In accordance with the Wilderness Act (16
U.S.C. 1131 et seq.), the land described in subsection (b) is designated as wilderness and as a component of the National Wilderness Preservation System, to be known as the ‘‘Beaver Basin Wilderness’’.
(b) DESCRIPTION OF LAND.—The land referred to in subsection
(a) is the land and inland water comprising approximately 11,740
acres within the National Lakeshore, as generally depicted on the
map.
(c) BOUNDARY.—
(1) LINE OF DEMARCATION.—The line of demarcation shall
be the boundary for any portion of the Wilderness that is
bordered by Lake Superior.
(2) SURFACE WATER.—The surface water of Lake Superior,
regardless of the fluctuating lake level, shall be considered
to be outside the boundary of the Wilderness.
(d) MAP AND LEGAL DESCRIPTION.—
(1) AVAILABILITY OF MAP.—The map shall be on file and
available for public inspection in the appropriate offices of
the National Park Service.
(2) LEGAL DESCRIPTION.—As soon as practicable after the
date of enactment of this Act, the Secretary shall submit to
the Committee on Energy and Natural Resources of the Senate
and the Committee on Natural Resources of the House of Representatives a legal description of the boundary of the Wilderness.
(3) FORCE AND EFFECT.—The map and the legal description
submitted under paragraph (2) shall have the same force and
effect as if included in this subtitle, except that the Secretary
may correct any clerical or typographical errors in the map
and legal description.

16 USC 1132
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SEC. 1653. ADMINISTRATION.

(a) MANAGEMENT.—Subject to valid existing rights, the Wilderness shall be administered by the Secretary in accordance with
the Wilderness Act (16 U.S.C. 1131 et seq.), except that—
(1) any reference in that Act to the effective date of that
Act shall be considered to be a reference to the date of enactment of this Act; and
(2) with respect to land administered by the Secretary,
any reference in that Act to the Secretary of Agriculture shall
be considered to be a reference to the Secretary.
(b) USE OF ELECTRIC MOTORS.—The use of boats powered by
electric motors on Little Beaver and Big Beaver Lakes may continue, subject to any applicable laws (including regulations).
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SEC. 1654. EFFECT.

Nothing in this subtitle—
(1) modifies, alters, or affects any treaty rights;
(2) alters the management of the water of Lake Superior
within the boundary of the Pictured Rocks National Lakeshore
in existence on the date of enactment of this Act; or
(3) prohibits—
(A) the use of motors on the surface water of Lake
Superior adjacent to the Wilderness; or
(B) the beaching of motorboats at the line of demarcation.

Subtitle I—Oregon Badlands Wilderness
SEC. 1701. DEFINITIONS.

In this subtitle:
(1) DISTRICT.—The term ‘‘District’’ means the Central
Oregon Irrigation District.
(2) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(3) STATE.—The term ‘‘State’’ means the State of Oregon.
(4) WILDERNESS MAP.—The term ‘‘wilderness map’’ means
the map entitled ‘‘Badlands Wilderness’’ and dated September
3, 2008.
SEC. 1702. OREGON BADLANDS WILDERNESS.
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(a) DESIGNATION.—In accordance with the Wilderness Act (16
U.S.C. 1131 et seq.), the approximately 29,301 acres of Bureau
of Land Management land in the State, as generally depicted on
the wilderness map, is designated as wilderness and as a component
of the National Wilderness Preservation System, to be known as
the ‘‘Oregon Badlands Wilderness’’.
(b) ADMINISTRATION OF WILDERNESS.—
(1) IN GENERAL.—Subject to valid existing rights, the
Oregon Badlands Wilderness shall be administered by the Secretary in accordance with the Wilderness Act (16 U.S.C. 1131
et seq.), except that—
(A) any reference in the Wilderness Act to the effective
date of that Act shall be considered to be a reference
to the date of enactment of this Act; and
(B) any reference in the Wilderness Act to the Secretary of Agriculture shall be considered to be a reference
to the Secretary of the Interior.
(2) INCORPORATION OF ACQUIRED LAND AND INTERESTS.—
Any land or interest in land within the boundary of the Oregon
Badlands Wilderness that is acquired by the United States
shall—
(A) become part of the Oregon Badlands Wilderness;
and
(B) be managed in accordance with this subtitle, the
Wilderness Act (16 U.S.C. 1131 et seq.), and any other
applicable law.
(3) GRAZING.—The grazing of livestock in the Oregon Badlands Wilderness, if established before the date of enactment
of this Act, shall be permitted to continue subject to such
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reasonable regulations as are considered necessary by the Secretary in accordance with—
(A) section 4(d)(4) of the Wilderness Act (16 U.S.C.
1133(d)(4)); and
(B) the guidelines set forth in Appendix A of the report
of the Committee on Interior and Insular Affairs of the
House of Representatives accompanying H.R. 2570 of the
101st Congress (H. Rept. 101–405).
(4) ACCESS TO PRIVATE PROPERTY.—In accordance with section 5(a) of the Wilderness Act (16 U.S.C. 1134(a)), the Secretary shall provide any owner of private property within the
boundary of the Oregon Badlands Wilderness adequate access
to the property.
(c) POTENTIAL WILDERNESS.—
(1) IN GENERAL.—In furtherance of the purposes of the
Wilderness Act (16 U.S.C. 1131 et seq.), a corridor of certain
Federal land managed by the Bureau of Land Management
with a width of 25 feet, as generally depicted on the wilderness
map as ‘‘Potential Wilderness’’, is designated as potential
wilderness.
(2) INTERIM MANAGEMENT.—The potential wilderness designated by paragraph (1) shall be managed in accordance with
the Wilderness Act (16 U.S.C. 1131 et seq.), except that the
Secretary may allow nonconforming uses that are authorized
and in existence on the date of enactment of this Act to continue
in the potential wilderness.
(3) DESIGNATION AS WILDERNESS.—On the date on which
the Secretary publishes in the Federal Register notice that
any nonconforming uses in the potential wilderness designated
by paragraph (1) that are permitted under paragraph (2) have
terminated, the potential wilderness shall be—
(A) designated as wilderness and as a component of
the National Wilderness Preservation System; and
(B) incorporated into the Oregon Badlands Wilderness.
(d) MAP AND LEGAL DESCRIPTION.—
(1) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall file a map and
legal description of the Oregon Badlands Wilderness with—
(A) the Committee on Energy and Natural Resources
of the Senate; and
(B) the Committee on Natural Resources of the House
of Representatives.
(2) FORCE OF LAW.—The map and legal description filed
under paragraph (1) shall have the same force and effect as
if included in this subtitle, except that the Secretary may
correct typographical errors in the map and legal description.
(3) PUBLIC AVAILABILITY.—The map and legal description
filed under paragraph (1) shall be on file and available for
public inspection in the appropriate offices of the Bureau of
Land Management.

16 USC 1132
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SEC. 1703. RELEASE.

(a) FINDING.—Congress finds that, for the purposes of section
603(c) of the Federal Land Policy and Management Act of 1976
(43 U.S.C. 1782(c)), the portions of the Badlands wilderness study
area that are not designated as the Oregon Badlands Wilderness
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or as potential wilderness have been adequately studied for wilderness or potential wilderness designation.
(b) RELEASE.—Any public land described in subsection (a) that
is not designated as wilderness by this subtitle—
(1) is no longer subject to section 603(c) of the Federal
Land Policy and Management Act of 1976 (43 U.S.C. 1782(c));
and
(2) shall be managed in accordance with the applicable
land use plan adopted under section 202 of that Act (43 U.S.C.
1712).
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SEC. 1704. LAND EXCHANGES.

(a) CLARNO LAND EXCHANGE.—
(1) CONVEYANCE OF LAND.—Subject to subsections (c)
through (e), if the landowner offers to convey to the United
States all right, title, and interest of the landowner in and
to the non-Federal land described in paragraph (2)(A), the
Secretary shall—
(A) accept the offer; and
(B) on receipt of acceptable title to the non-Federal
land, convey to the Landowner all right, title, and interest
of the United States in and to the Federal land described
in paragraph (2)(B).
(2) DESCRIPTION OF LAND.—
(A) NON-FEDERAL LAND.—The non-Federal land
referred to in paragraph (1) is the approximately 239 acres
of non-Federal land identified on the wilderness map as
‘‘Clarno to Federal Government’’.
(B) FEDERAL LAND.—The Federal land referred to in
paragraph (1)(B) is the approximately 209 acres of Federal
land identified on the wilderness map as ‘‘Federal Government to Clarno’’.
(3) SURVEYS.—The exact acreage and legal description of
the Federal land and non-Federal land described in paragraph
(2) shall be determined by surveys approved by the Secretary.
(b) DISTRICT EXCHANGE.—
(1) CONVEYANCE OF LAND.—Subject to subsections (c)
through (e), if the District offers to convey to the United States
all right, title, and interest of the District in and to the nonFederal land described in paragraph (2)(A), the Secretary
shall—
(A) accept the offer; and
(B) on receipt of acceptable title to the non-Federal
land, convey to the District all right, title, and interest
of the United States in and to the Federal land described
in paragraph (2)(B).
(2) DESCRIPTION OF LAND.—
(A) NON-FEDERAL LAND.—The non-Federal land
referred to in paragraph (1) is the approximately 527 acres
of non-Federal land identified on the wilderness map as
‘‘COID to Federal Government’’.
(B) FEDERAL LAND.—The Federal land referred to in
paragraph (1)(B) is the approximately 697 acres of Federal
land identified on the wilderness map as ‘‘Federal Government to COID’’.

VerDate Nov 24 2008

09:44 Apr 16, 2009

Jkt 079139

PO 00011

Frm 00056

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

dkrause on GSDDPC29 with PUBLIC LAWS

PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 1047

(3) SURVEYS.—The exact acreage and legal description of
the Federal land and non-Federal land described in paragraph
(2) shall be determined by surveys approved by the Secretary.
(c) APPLICABLE LAW.—Except as otherwise provided in this
section, the Secretary shall carry out the land exchanges under
this section in accordance with section 206 of the Federal Land
Policy and Management Act of 1976 (43 U.S.C. 1716).
(d) VALUATION, APPRAISALS, AND EQUALIZATION.—
(1) IN GENERAL.—The value of the Federal land and the
non-Federal land to be conveyed in a land exchange under
this section—
(A) shall be equal, as determined by appraisals conducted in accordance with paragraph (2); or
(B) if not equal, shall be equalized in accordance with
paragraph (3).
(2) APPRAISALS.—
(A) IN GENERAL.—The Federal land and the non-Federal land to be exchanged under this section shall be
appraised by an independent, qualified appraiser that is
agreed to by the Secretary and the owner of the nonFederal land to be exchanged.
(B) REQUIREMENTS.—An appraisal under subparagraph
(A) shall be conducted in accordance with—
(i) the Uniform Appraisal Standards for Federal
Land Acquisitions; and
(ii) the Uniform Standards of Professional
Appraisal Practice.
(3) EQUALIZATION.—
(A) IN GENERAL.—If the value of the Federal land
and the non-Federal land to be conveyed in a land exchange
under this section is not equal, the value may be equalized
by—
(i) making a cash equalization payment to the
Secretary or to the owner of the non-Federal land,
as appropriate, in accordance with section 206(b) of
the Federal Land Policy and Management Act of 1976
(43 U.S.C. 1716(b)); or
(ii) reducing the acreage of the Federal land or
the non-Federal land to be exchanged, as appropriate.
(B) CASH EQUALIZATION PAYMENTS.—Any cash equalization payments received by the Secretary under subparagraph (A)(i) shall be—
(i) deposited in the Federal Land Disposal Account
established by section 206(a) of the Federal Land
Transaction Facilitation Act (43 U.S.C. 2305(a)); and
(ii) used in accordance with that Act.
(e) CONDITIONS OF EXCHANGE.—
(1) IN GENERAL.—The land exchanges under this section
shall be subject to such terms and conditions as the Secretary
may require.
(2) COSTS.—As a condition of a conveyance of Federal land
and non-Federal land under this section, the Federal Government and the owner of the non-Federal land shall equally
share all costs relating to the land exchange, including the
costs of appraisals, surveys, and any necessary environmental
clearances.
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(3) VALID EXISTING RIGHTS.—The exchange of Federal land
and non-Federal land under this section shall be subject to
any easements, rights-of-way, and other valid rights in existence on the date of enactment of this Act.
(f) COMPLETION OF LAND EXCHANGE.—It is the intent of Congress that the land exchanges under this section shall be completed
not later than 2 years after the date of enactment of this Act.
SEC. 1705. PROTECTION OF TRIBAL TREATY RIGHTS.

Nothing in this subtitle alters, modifies, enlarges, diminishes,
or abrogates the treaty rights of any Indian tribe, including the
off-reservation reserved rights secured by the Treaty with the Tribes
and Bands of Middle Oregon of June 25, 1855 (12 Stat. 963).

Subtitle J—Spring Basin Wilderness,
Oregon
SEC. 1751. DEFINITIONS.

In this subtitle:
(1) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(2) STATE.—The term ‘‘State’’ means the State of Oregon.
(3) TRIBES.—The term ‘‘Tribes’’ means the Confederated
Tribes of the Warm Springs Reservation of Oregon.
(4) WILDERNESS MAP.—The term ‘‘wilderness map’’ means
the map entitled ‘‘Spring Basin Wilderness with Land Exchange
Proposals’’ and dated September 3, 2008.
SEC. 1752. SPRING BASIN WILDERNESS.
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(a) DESIGNATION.—In accordance with the Wilderness Act (16
U.S.C. 1131 et seq.), the approximately 6,382 acres of Bureau
of Land Management land in the State, as generally depicted on
the wilderness map, is designated as wilderness and as a component
of the National Wilderness Preservation System, to be known as
the ‘‘Spring Basin Wilderness’’.
(b) ADMINISTRATION OF WILDERNESS.—
(1) IN GENERAL.—Subject to valid existing rights, the Spring
Basin Wilderness shall be administered by the Secretary in
accordance with the Wilderness Act (16 U.S.C. 1131 et seq.),
except that—
(A) any reference in the Wilderness Act to the effective
date of that Act shall be considered to be a reference
to the date of enactment of this Act; and
(B) any reference in the Wilderness Act to the Secretary of Agriculture shall be considered to be a reference
to the Secretary of the Interior.
(2) INCORPORATION OF ACQUIRED LAND AND INTERESTS.—
Any land or interest in land within the boundary of the Spring
Basin Wilderness that is acquired by the United States shall—
(A) become part of the Spring Basin Wilderness; and
(B) be managed in accordance with this Act, the Wilderness Act (16 U.S.C. 1131 et seq.), and any other applicable
law.
(3) GRAZING.—The grazing of livestock in the Spring Basin
Wilderness, if established before the date of enactment of this
Act, shall be permitted to continue subject to such reasonable
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regulations as are considered necessary by the Secretary, in
accordance with—
(A) section 4(d)(4) of the Wilderness Act (16 U.S.C.
1133(d)(4)); and
(B) the guidelines set forth in Appendix A of the report
of the Committee on Interior and Insular Affairs of the
House of Representatives accompanying H.R. 2570 of the
101st Congress (H. Rept. 101–405).
(c) MAP AND LEGAL DESCRIPTION.—
(1) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall file a map and
a legal description of the Spring Basin Wilderness with—
(A) the Committee on Energy and Natural Resources
of the Senate; and
(B) the Committee on Natural Resources of the House
of Representatives.
(2) FORCE OF LAW.—The map and legal description filed
under paragraph (1) shall have the same force and effect as
if included in this section, except that the Secretary may correct
any typographical errors in the map and legal description.
(3) PUBLIC AVAILABILITY.—The map and legal description
filed under paragraph (1) shall be on file and available for
public inspection in the appropriate offices of the Bureau of
Land Management.
SEC. 1753. RELEASE.

(a) FINDING.—Congress finds that, for the purposes of section
603(c) of the Federal Land Policy and Management Act of 1976
(43 U.S.C. 1782(c)), the portions of the Spring Basin wilderness
study area that are not designated by section 1752(a) as the Spring
Basin Wilderness in the following areas have been adequately
studied for wilderness designation:
(1) T. 8 S., R. 19 E., sec. 10, NE 1⁄4, W 1⁄2.
(2) T. 8 S., R.19 E., sec. 25, SE 1⁄4, SE 1⁄4.
(3) T. 8 S., R. 20 E., sec. 19, SE 1⁄4, S 1⁄2 of the S 1⁄2.
(b) RELEASE.—Any public land described in subsection (a) that
is not designated as wilderness by this subtitle—
(1) is no longer subject to section 603(c) of the Federal
Land Policy and Management Act of 1976 (43 U.S.C. 1782(c));
and
(2) shall be managed in accordance with the applicable
land use plan adopted under section 202 of that Act (43 U.S.C.
1712).
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SEC. 1754. LAND EXCHANGES.

(a) CONFEDERATED TRIBES OF THE WARM SPRINGS RESERVATION
LAND EXCHANGE.—
(1) CONVEYANCE OF LAND.—Subject to subsections (e)
through (g), if the Tribes offer to convey to the United States
all right, title, and interest of the Tribes in and to the nonFederal land described in paragraph (2)(A), the Secretary
shall—
(A) accept the offer; and
(B) on receipt of acceptable title to the non-Federal
land, convey to the Tribes all right, title, and interest
of the United States in and to the Federal land described
in paragraph (2)(B).
(2) DESCRIPTION OF LAND.—
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(A) NON-FEDERAL LAND.—The non-Federal land
referred to in paragraph (1) is the approximately 4,480
acres of non-Federal land identified on the wilderness map
as ‘‘Lands proposed for transfer from the CTWSIR to the
Federal Government’’.
(B) FEDERAL LAND.—The Federal land referred to in
paragraph (1)(B) is the approximately 4,578 acres of Federal land identified on the wilderness map as ‘‘Lands proposed for transfer from the Federal Government to
CTWSIR’’.
(3) SURVEYS.—The exact acreage and legal description of
the Federal land and non-Federal land described in paragraph
(2) shall be determined by surveys approved by the Secretary.
(4) WITHDRAWAL.—Subject to valid existing rights, the land
acquired by the Secretary under this subsection is withdrawn
from all forms of—
(A) entry, appropriation, or disposal under the public
land laws;
(B) location, entry, and patent under the mining laws;
and
(C) disposition under any law relating to mineral and
geothermal leasing or mineral materials.
(b) MCGREER LAND EXCHANGE.—
(1) CONVEYANCE OF LAND.—Subject to subsections (e)
through (g), if the landowner offers to convey to the United
States all right, title, and interest of the landowner in and
to the non-Federal land described in paragraph (2)(A), the
Secretary shall—
(A) accept the offer; and
(B) on receipt of acceptable title to the non-Federal
land, convey to the landowner all right, title, and interest
of the United States in and to the Federal land described
in paragraph (2)(B).
(2) DESCRIPTION OF LAND.—
(A) NON-FEDERAL LAND.—The non-Federal land
referred to in paragraph (1) is the approximately 18 acres
of non-Federal land identified on the wilderness map as
‘‘Lands proposed for transfer from McGreer to the Federal
Government’’.
(B) FEDERAL LAND.—The Federal land referred to in
paragraph (1)(B) is the approximately 327 acres of Federal
land identified on the wilderness map as ‘‘Lands proposed
for transfer from the Federal Government to McGreer’’.
(3) SURVEYS.—The exact acreage and legal description of
the Federal land and non-Federal land described in paragraph
(2) shall be determined by surveys approved by the Secretary.
(c) KEYS LAND EXCHANGE.—
(1) CONVEYANCE OF LAND.—Subject to subsections (e)
through (g), if the landowner offers to convey to the United
States all right, title, and interest of the landowner in and
to the non-Federal land described in paragraph (2)(A), the
Secretary shall—
(A) accept the offer; and
(B) on receipt of acceptable title to the non-Federal
land, convey to the landowner all right, title, and interest
of the United States in and to the Federal land described
in paragraph (2)(B).

VerDate Nov 24 2008

09:44 Apr 16, 2009

Jkt 079139

PO 00011

Frm 00060

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

dkrause on GSDDPC29 with PUBLIC LAWS

PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 1051

(2) DESCRIPTION OF LAND.—
(A) NON-FEDERAL LAND.—The non-Federal land
referred to in paragraph (1) is the approximately 180 acres
of non-Federal land identified on the wilderness map as
‘‘Lands proposed for transfer from Keys to the Federal
Government’’.
(B) FEDERAL LAND.—The Federal land referred to in
paragraph (1)(B) is the approximately 187 acres of Federal
land identified on the wilderness map as ‘‘Lands proposed
for transfer from the Federal Government to Keys’’.
(3) SURVEYS.—The exact acreage and legal description of
the Federal land and non-Federal land described in paragraph
(2) shall be determined by surveys approved by the Secretary.
(d) BOWERMAN LAND EXCHANGE.—
(1) CONVEYANCE OF LAND.—Subject to subsections (e)
through (g), if the landowner offers to convey to the United
States all right, title, and interest of the landowner in and
to the non-Federal land described in paragraph (2)(A), the
Secretary shall—
(A) accept the offer; and
(B) on receipt of acceptable title to the non-Federal
land, convey to the landowner all right, title, and interest
of the United States in and to the Federal land described
in paragraph (2)(B).
(2) DESCRIPTION OF LAND.—
(A) NON-FEDERAL LAND.—The non-Federal land
referred to in paragraph (1) is the approximately 32 acres
of non-Federal land identified on the wilderness map as
‘‘Lands proposed for transfer from Bowerman to the Federal
Government’’.
(B) FEDERAL LAND.—The Federal land referred to in
paragraph (1)(B) is the approximately 24 acres of Federal
land identified on the wilderness map as ‘‘Lands proposed
for transfer from the Federal Government to Bowerman’’.
(3) SURVEYS.—The exact acreage and legal description of
the Federal land and non-Federal land described in paragraph
(2) shall be determined by surveys approved by the Secretary.
(e) APPLICABLE LAW.—Except as otherwise provided in this
section, the Secretary shall carry out the land exchanges under
this section in accordance with section 206 of the Federal Land
Policy and Management Act of 1976 (43 U.S.C. 1716).
(f) VALUATION, APPRAISALS, AND EQUALIZATION.—
(1) IN GENERAL.—The value of the Federal land and the
non-Federal land to be conveyed in a land exchange under
this section—
(A) shall be equal, as determined by appraisals conducted in accordance with paragraph (2); or
(B) if not equal, shall be equalized in accordance with
paragraph (3).
(2) APPRAISALS.—
(A) IN GENERAL.—The Federal land and the non-Federal land to be exchanged under this section shall be
appraised by an independent, qualified appraiser that is
agreed to by the Secretary and the owner of the nonFederal land to be exchanged.
(B) REQUIREMENTS.—An appraisal under subparagraph
(A) shall be conducted in accordance with—
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(i) the Uniform Appraisal Standards for Federal
Land Acquisitions; and
(ii) the Uniform Standards of Professional
Appraisal Practice.
(3) EQUALIZATION.—
(A) IN GENERAL.—If the value of the Federal land
and the non-Federal land to be conveyed in a land exchange
under this section is not equal, the value may be equalized
by—
(i) making a cash equalization payment to the
Secretary or to the owner of the non-Federal land,
as appropriate, in accordance with section 206(b) of
the Federal Land Policy and Management Act of 1976
(43 U.S.C. 1716(b)); or
(ii) reducing the acreage of the Federal land or
the non-Federal land to be exchanged, as appropriate.
(B) CASH EQUALIZATION PAYMENTS.—Any cash equalization payments received by the Secretary under subparagraph (A)(i) shall be—
(i) deposited in the Federal Land Disposal Account
established by section 206(a) of the Federal Land
Transaction Facilitation Act (43 U.S.C. 2305(a)); and
(ii) used in accordance with that Act.
(g) CONDITIONS OF EXCHANGE.—
(1) IN GENERAL.—The land exchanges under this section
shall be subject to such terms and conditions as the Secretary
may require.
(2) COSTS.—As a condition of a conveyance of Federal land
and non-Federal land under this section, the Federal Government and the owner of the non-Federal land shall equally
share all costs relating to the land exchange, including the
costs of appraisals, surveys, and any necessary environmental
clearances.
(3) VALID EXISTING RIGHTS.—The exchange of Federal land
and non-Federal land under this section shall be subject to
any easements, rights-of-way, and other valid rights in existence on the date of enactment of this Act.
(h) COMPLETION OF LAND EXCHANGE.—It is the intent of Congress that the land exchanges under this section shall be completed
not later than 2 years after the date of enactment of this Act.

Deadline.

SEC. 1755. PROTECTION OF TRIBAL TREATY RIGHTS.

Nothing in this subtitle alters, modifies, enlarges, diminishes,
or abrogates the treaty rights of any Indian tribe, including the
off-reservation reserved rights secured by the Treaty with the Tribes
and Bands of Middle Oregon of June 25, 1855 (12 Stat. 963).

Subtitle K—Eastern Sierra and Northern
San Gabriel Wilderness, California
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(2) RECREATION AREA.—The term ‘‘Recreation Area’’ means
the Bridgeport Winter Recreation Area designated by section
1806(a).
(3) SECRETARY.—The term ‘‘Secretary’’ means—
(A) with respect to land under the jurisdiction of the
Secretary of Agriculture, the Secretary of Agriculture; and
(B) with respect to land under the jurisdiction of the
Secretary of the Interior, the Secretary of the Interior.
(4) STATE.—The term ‘‘State’’ means the State of California.
(5) TRAIL.—The term ‘‘Trail’’ means the Pacific Crest
National Scenic Trail.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 1802. DESIGNATION OF WILDERNESS AREAS.

In accordance with the Wilderness Act (16 U.S.C. 1131 et
seq.), the following areas in the State are designated as wilderness
and as components of the National Wilderness Preservation System:
(1) HOOVER WILDERNESS ADDITIONS.—
(A) IN GENERAL.—Certain land in the HumboldtToiyabe and Inyo National Forests, comprising approximately 79,820 acres and identified as ‘‘Hoover East Wilderness Addition,’’ ‘‘Hoover West Wilderness Addition’’, and
‘‘Bighorn Proposed Wilderness Addition’’, as generally
depicted on the maps described in subparagraph (B), is
incorporated in, and shall be considered to be a part of,
the Hoover Wilderness.
(B) DESCRIPTION OF MAPS.—The maps referred to in
subparagraph (A) are—
(i) the map entitled ‘‘Humboldt-Toiyabe National
Forest Proposed Management’’ and dated September
17, 2008; and
(ii) the map entitled ‘‘Bighorn Proposed Wilderness
Additions’’ and dated September 23, 2008.
(C) EFFECT.—The designation of the wilderness under
subparagraph (A) shall not affect the ongoing activities
of the adjacent United States Marine Corps Mountain Warfare Training Center on land outside the designated wilderness, in accordance with the agreement between the Center
and the Humboldt-Toiyabe National Forest.
(2) OWENS RIVER HEADWATERS WILDERNESS.—Certain land
in the Inyo National Forest, comprising approximately 14,721
acres, as generally depicted on the map entitled ‘‘Owens River
Headwaters Proposed Wilderness’’ and dated September 16,
2008, which shall be known as the ‘‘Owens River Headwaters
Wilderness’’.
(3) JOHN MUIR WILDERNESS ADDITIONS.—
(A) IN GENERAL.—Certain land in the Inyo National
Forest and certain land administered by the Bureau of
Land Management in Inyo County, California, comprising
approximately 70,411 acres, as generally depicted on the
maps described in subparagraph (B), is incorporated in,
and shall be considered to be a part of, the John Muir
Wilderness.
(B) DESCRIPTION OF MAPS.—The maps referred to in
subparagraph (A) are—
(i) the map entitled ‘‘John Muir Proposed Wilderness Addition (1 of 5)’’ and dated September 23, 2008;
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(ii) the map entitled ‘‘John Muir Proposed Wilderness Addition (2 of 5)’’ and dated September 23, 2008;
(iii) the map entitled ‘‘John Muir Proposed Wilderness Addition (3 of 5)’’ and dated October 31, 2008;
(iv) the map entitled ‘‘John Muir Proposed Wilderness Addition (4 of 5)’’ and dated September 16, 2008;
and
(v) the map entitled ‘‘John Muir Proposed Wilderness Addition (5 of 5)’’ and dated September 16, 2008.
(C) BOUNDARY REVISION.—The boundary of the John
Muir Wilderness is revised as depicted on the map entitled
‘‘John Muir Wilderness—Revised’’ and dated September 16,
2008.
(4) ANSEL ADAMS WILDERNESS ADDITION.—Certain land in
the Inyo National Forest, comprising approximately 528 acres,
as generally depicted on the map entitled ‘‘Ansel Adams Proposed Wilderness Addition’’ and dated September 16, 2008,
is incorporated in, and shall be considered to be a part of,
the Ansel Adams Wilderness.
(5) WHITE MOUNTAINS WILDERNESS.—
(A) IN GENERAL.—Certain land in the Inyo National
Forest and certain land administered by the Bureau of
Land Management in Mono County, California, comprising
approximately 229,993 acres, as generally depicted on the
maps described in subparagraph (B), which shall be known
as the ‘‘White Mountains Wilderness’’.
(B) DESCRIPTION OF MAPS.—The maps referred to in
subparagraph (A) are—
(i) the map entitled ‘‘White Mountains Proposed
Wilderness-Map 1 of 2 (North)’’ and dated September
16, 2008; and
(ii) the map entitled ‘‘White Mountains Proposed
Wilderness-Map 2 of 2 (South)’’ and dated September
16, 2008.
(6) GRANITE MOUNTAIN WILDERNESS.—Certain land in the
Inyo National Forest and certain land administered by the
Bureau of Land Management in Mono County, California, comprising approximately 34,342 acres, as generally depicted on
the map entitled ‘‘Granite Mountain Wilderness’’ and dated
September 19, 2008, which shall be known as the ‘‘Granite
Mountain Wilderness’’.
(7) MAGIC MOUNTAIN WILDERNESS.—Certain land in the
Angeles National Forest, comprising approximately 12,282
acres, as generally depicted on the map entitled ‘‘Magic Mountain Proposed Wilderness’’ and dated December 16, 2008, which
shall be known as the ‘‘Magic Mountain Wilderness’’.
(8) PLEASANT VIEW RIDGE WILDERNESS.—Certain land in
the Angeles National Forest, comprising approximately 26,757
acres, as generally depicted on the map entitled ‘‘Pleasant
View Ridge Proposed Wilderness’’ and dated December 16, 2008,
which shall be known as the ‘‘Pleasant View Ridge Wilderness’’.
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SEC. 1803. ADMINISTRATION OF WILDERNESS AREAS.

(a) MANAGEMENT.—Subject to valid existing rights, the Secretary shall administer the wilderness areas and wilderness additions designated by this subtitle in accordance with the Wilderness
Act (16 U.S.C. 1131 et seq.), except that—
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(1) any reference in that Act to the effective date shall
be considered to be a reference to the date of enactment of
this Act; and
(2) any reference in that Act to the Secretary of Agriculture
shall be considered to be a reference to the Secretary that
has jurisdiction over the land.
(b) MAP AND LEGAL DESCRIPTION.—
(1) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall file a map and
legal description of each wilderness area and wilderness addition designated by this subtitle with—
(A) the Committee on Natural Resources of the House
of Representatives; and
(B) the Committee on Energy and Natural Resources
of the Senate.
(2) FORCE OF LAW.—Each map and legal description filed
under paragraph (1) shall have the same force and effect as
if included in this subtitle, except that the Secretary may
correct any errors in the map and legal description.
(3) PUBLIC AVAILABILITY.—Each map and legal description
filed under paragraph (1) shall be on file and available for
public inspection in the appropriate offices of the Secretary.
(c) INCORPORATION OF ACQUIRED LAND AND INTERESTS.—Any
land (or interest in land) within the boundary of a wilderness
area or wilderness addition designated by this subtitle that is
acquired by the Federal Government shall—
(1) become part of the wilderness area in which the land
is located; and
(2) be managed in accordance with this subtitle, the Wilderness Act (16 U.S.C. 1131 et seq.), and any other applicable
law.
(d) WITHDRAWAL.—Subject to valid rights in existence on the
date of enactment of this Act, any Federal land designated as
a wilderness area or wilderness addition by this subtitle is withdrawn from—
(1) all forms of entry, appropriation, or disposal under
the public land laws;
(2) location, entry, and patent under the mining laws;
and
(3) disposition under laws relating to mineral and geothermal leasing or mineral materials.
(e) FIRE MANAGEMENT AND RELATED ACTIVITIES.—
(1) IN GENERAL.—The Secretary may take such measures
in a wilderness area or wilderness addition designated by this
subtitle as are necessary for the control of fire, insects, and
diseases in accordance with section 4(d)(1) of the Wilderness
Act (16 U.S.C. 1133(d)(1)) and House Report 98–40 of the
98th Congress.
(2) FUNDING PRIORITIES.—Nothing in this subtitle limits
funding for fire and fuels management in the wilderness areas
and wilderness additions designated by this subtitle.
(3) REVISION AND DEVELOPMENT OF LOCAL FIRE MANAGEMENT PLANS.—As soon as practicable after the date of enactment of this Act, the Secretary shall amend the local fire
management plans that apply to the land designated as a
wilderness area or wilderness addition by this subtitle.
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(4) ADMINISTRATION.—Consistent with paragraph (1) and
other applicable Federal law, to ensure a timely and efficient
response to fire emergencies in the wilderness areas and wilderness additions designated by this subtitle, the Secretary shall—
(A) not later than 1 year after the date of enactment
of this Act, establish agency approval procedures (including
appropriate delegations of authority to the Forest Supervisor, District Manager, or other agency officials) for
responding to fire emergencies; and
(B) enter into agreements with appropriate State or
local firefighting agencies.
(f) ACCESS TO PRIVATE PROPERTY.—The Secretary shall provide
any owner of private property within the boundary of a wilderness
area or wilderness addition designated by this subtitle adequate
access to the property to ensure the reasonable use and enjoyment
of the property by the owner.
(g) MILITARY ACTIVITIES.—Nothing in this subtitle precludes—
(1) low-level overflights of military aircraft over the wilderness areas or wilderness additions designated by this subtitle;
(2) the designation of new units of special airspace over
the wilderness areas or wilderness additions designated by
this subtitle; or
(3) the use or establishment of military flight training
routes over wilderness areas or wilderness additions designated
by this subtitle.
(h) LIVESTOCK.—Grazing of livestock and the maintenance of
existing facilities relating to grazing in wilderness areas or wilderness additions designated by this subtitle, if established before
the date of enactment of this Act, shall be permitted to continue
in accordance with—
(1) section 4(d)(4) of the Wilderness Act (16 U.S.C.
1133(d)(4)); and
(2) the guidelines set forth in Appendix A of the report
of the Committee on Interior and Insular Affairs of the House
of Representatives accompanying H.R. 2570 of the 101st Congress (H. Rept. 101–405).
(i) FISH AND WILDLIFE MANAGEMENT.—
(1) IN GENERAL.—In furtherance of the purposes of the
Wilderness Act (16 U.S.C. 1131 et seq.), the Secretary may
carry out management activities to maintain or restore fish
and wildlife populations and fish and wildlife habitats in wilderness areas or wilderness additions designated by this subtitle
if the activities are—
(A) consistent with applicable wilderness management
plans; and
(B) carried out in accordance with applicable guidelines
and policies.
(2) STATE JURISDICTION.—Nothing in this subtitle affects
the jurisdiction of the State with respect to fish and wildlife
on public land located in the State.
(j) HORSES.—Nothing in this subtitle precludes horseback riding
in, or the entry of recreational or commercial saddle or pack stock
into, an area designated as wilderness or as a wilderness addition
by this subtitle—
(1) in accordance with section 4(d)(5) of the Wilderness
Act (16 U.S.C. 1133(d)(5)); and
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(2) subject to any terms and conditions determined to be
necessary by the Secretary.
(k) OUTFITTER AND GUIDE USE.—Outfitter and guide activities
conducted under permits issued by the Forest Service on the additions to the John Muir, Ansel Adams, and Hoover wilderness areas
designated by this subtitle shall be in addition to any existing
limits established for the John Muir, Ansel Adams, and Hoover
wilderness areas.
(l) TRANSFER TO THE FOREST SERVICE.—
(1) WHITE MOUNTAINS WILDERNESS.—Administrative jurisdiction over the approximately 946 acres of land identified
as ‘‘Transfer of Administrative Jurisdiction from BLM to FS’’
on the maps described in section 1802(5)(B) is transferred from
the Bureau of Land Management to the Forest Service to
be managed as part of the White Mountains Wilderness.
(2) JOHN MUIR WILDERNESS.—Administrative jurisdiction
over the approximately 143 acres of land identified as ‘‘Transfer
of Administrative Jurisdiction from BLM to FS’’ on the maps
described in section 1802(3)(B) is transferred from the Bureau
of Land Management to the Forest Service to be managed
as part of the John Muir Wilderness.
(m) TRANSFER TO THE BUREAU OF LAND MANAGEMENT.—
Administrative jurisdiction over the approximately 3,010 acres of
land identified as ‘‘Land from FS to BLM’’ on the maps described
in section 1802(6) is transferred from the Forest Service to the
Bureau of Land Management to be managed as part of the Granite
Mountain Wilderness.
SEC. 1804. RELEASE OF WILDERNESS STUDY AREAS.

(a) FINDING.—Congress finds that, for purposes of section 603
of the Federal Land Policy and Management Act of 1976 (43 U.S.C.
1782), any portion of a wilderness study area described in subsection
(b) that is not designated as a wilderness area or wilderness addition by this subtitle or any other Act enacted before the date
of enactment of this Act has been adequately studied for wilderness.
(b) DESCRIPTION OF STUDY AREAS.—The study areas referred
to in subsection (a) are—
(1) the Masonic Mountain Wilderness Study Area;
(2) the Mormon Meadow Wilderness Study Area;
(3) the Walford Springs Wilderness Study Area; and
(4) the Granite Mountain Wilderness Study Area.
(c) RELEASE.—Any portion of a wilderness study area described
in subsection (b) that is not designated as a wilderness area or
wilderness addition by this subtitle or any other Act enacted before
the date of enactment of this Act shall not be subject to section
603(c) of the Federal Land Policy and Management Act of 1976
(43 U.S.C. 1782(c)).
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SEC. 1805. DESIGNATION OF WILD AND SCENIC RIVERS.

(a) IN GENERAL.—Section 3(a) of the Wild and Scenic Rivers
Act (16 U.S.C. 1274(a)) (as amended by section 1504(a)) is amended
by adding at the end the following:
‘‘(196) AMARGOSA RIVER, CALIFORNIA.—The following segments of the Amargosa River in the State of California, to
be administered by the Secretary of the Interior:
‘‘(A) The approximately 4.1-mile segment of the
Amargosa River from the northern boundary of sec. 7,
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T. 21 N., R. 7 E., to 100 feet upstream of the Tecopa
Hot Springs road crossing, as a scenic river.
‘‘(B) The approximately 8-mile segment of the
Amargosa River from 100 feet downstream of the Tecopa
Hot Springs Road crossing to 100 feet upstream of the
Old Spanish Trail Highway crossing near Tecopa, as a
scenic river.
‘‘(C) The approximately 7.9-mile segment of the
Amargosa River from the northern boundary of sec. 16,
T. 20 N., R. 7 E., to .25 miles upstream of the confluence
with Sperry Wash in sec. 10, T. 19 N., R. 7 E., as a
wild river.
‘‘(D) The approximately 4.9-mile segment of the
Amargosa River from .25 miles upstream of the confluence
with Sperry Wash in sec. 10, T. 19 N., R. 7 E. to 100
feet upstream of the Dumont Dunes access road crossing
in sec. 32, T. 19 N., R. 7 E., as a recreational river.
‘‘(E) The approximately 1.4-mile segment of the
Amargosa River from 100 feet downstream of the Dumont
Dunes access road crossing in sec. 32, T. 19 N., R. 7
E., as a recreational river.
‘‘(197) OWENS RIVER HEADWATERS, CALIFORNIA.—The following segments of the Owens River in the State of California,
to be administered by the Secretary of Agriculture:
‘‘(A) The 2.3-mile segment of Deadman Creek from
the 2-forked source east of San Joaquin Peak to the confluence with the unnamed tributary flowing north into
Deadman Creek from sec. 12, T. 3 S., R. 26 E., as a
wild river.
‘‘(B) The 2.3-mile segment of Deadman Creek from
the unnamed tributary confluence in sec. 12, T. 3 S., R.
26 E., to the Road 3S22 crossing, as a scenic river.
‘‘(C) The 4.1-mile segment of Deadman Creek from
the Road 3S22 crossing to .25 miles downstream of the
Highway 395 crossing, as a recreational river.
‘‘(D) The 3-mile segment of Deadman Creek from .25
miles downstream of the Highway 395 crossing to 100
feet upstream of Big Springs, as a scenic river.
‘‘(E) The 1-mile segment of the Upper Owens River
from 100 feet upstream of Big Springs to the private property boundary in sec. 19, T. 2 S., R. 28 E., as a recreational
river.
‘‘(F) The 4-mile segment of Glass Creek from its 2forked source to 100 feet upstream of the Glass Creek
Meadow Trailhead parking area in sec. 29, T. 2 S., R.27
E., as a wild river.
‘‘(G) The 1.3-mile segment of Glass Creek from 100
feet upstream of the trailhead parking area in sec. 29
to the end of Glass Creek Road in sec. 21, T. 2 S., R.
27 E., as a scenic river.
‘‘(H) The 1.1-mile segment of Glass Creek from the
end of Glass Creek Road in sec. 21, T. 2 S., R. 27 E.,
to the confluence with Deadman Creek, as a recreational
river.
‘‘(198) COTTONWOOD CREEK, CALIFORNIA.—The following
segments of Cottonwood Creek in the State of California:
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‘‘(A) The 17.4-mile segment from its headwaters at
the spring in sec. 27, T 4 S., R. 34 E., to the Inyo National
Forest boundary at the east section line of sec 3, T. 6
S., R. 36 E., as a wild river to be administered by the
Secretary of Agriculture.
‘‘(B) The 4.1-mile segment from the Inyo National
Forest boundary to the northern boundary of sec. 5, T.4
S., R. 34 E., as a recreational river, to be administered
by the Secretary of the Interior.
‘‘(199) PIRU CREEK, CALIFORNIA.—The following segments
of Piru Creek in the State of California, to be administered
by the Secretary of Agriculture:
‘‘(A) The 3-mile segment of Piru Creek from 0.5 miles
downstream of Pyramid Dam at the first bridge crossing
to the boundary of the Sespe Wilderness, as a recreational
river.
‘‘(B) The 4.25-mile segment from the boundary of the
Sespe Wilderness to the boundary between Los Angeles
and Ventura Counties, as a wild river.’’.
(b) EFFECT.—The designation of Piru Creek under subsection
(a) shall not affect valid rights in existence on the date of enactment
of this Act.
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(a) DESIGNATION.—The approximately 7,254 acres of land in
the Humboldt-Toiyabe National Forest identified as the ‘‘Bridgeport
Winter Recreation Area’’, as generally depicted on the map entitled
‘‘Humboldt-Toiyabe National Forest Proposed Management’’ and
dated September 17, 2008, is designated as the Bridgeport Winter
Recreation Area.
(b) MAP AND LEGAL DESCRIPTION.—
(1) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall file a map and
legal description of the Recreation Area with—
(A) the Committee on Natural Resources of the House
of Representatives; and
(B) the Committee on Energy and Natural Resources
of the Senate.
(2) FORCE OF LAW.—The map and legal description filed
under paragraph (1) shall have the same force and effect as
if included in this subtitle, except that the Secretary may
correct any errors in the map and legal description.
(3) PUBLIC AVAILABILITY.—The map and legal description
filed under paragraph (1) shall be on file and available for
public inspection in the appropriate offices of the Forest Service.
(c) MANAGEMENT.—
(1) INTERIM MANAGEMENT.—Until completion of the
management plan required under subsection (d), and except
as provided in paragraph (2), the Recreation Area shall be
managed in accordance with the Toiyabe National Forest Land
and Resource Management Plan of 1986 (as in effect on the
day of enactment of this Act).
(2) USE OF SNOWMOBILES.—The winter use of snowmobiles
shall be allowed in the Recreation Area—
(A) during periods of adequate snow coverage during
the winter season; and
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(B) subject to any terms and conditions determined
to be necessary by the Secretary.
(d) MANAGEMENT PLAN.—To ensure the sound management
and enforcement of the Recreation Area, the Secretary shall, not
later than 1 year after the date of enactment of this Act, undergo
a public process to develop a winter use management plan that
provides for—
(1) adequate signage;
(2) a public education program on allowable usage areas;
(3) measures to ensure adequate sanitation;
(4) a monitoring and enforcement strategy; and
(5) measures to ensure the protection of the Trail.
(e) ENFORCEMENT.—The Secretary shall prioritize enforcement
activities in the Recreation Area—
(1) to prohibit degradation of natural resources in the
Recreation Area;
(2) to prevent interference with nonmotorized recreation
on the Trail; and
(3) to reduce user conflicts in the Recreation Area.
(f) PACIFIC CREST NATIONAL SCENIC TRAIL.—The Secretary
shall establish an appropriate snowmobile crossing point along the
Trail in the area identified as ‘‘Pacific Crest Trail Proposed Crossing
Area’’ on the map entitled ‘‘Humboldt-Toiyable National Forest
Proposed Management’’ and dated September 17, 2008—
(1) in accordance with—
(A) the National Trails System Act (16 U.S.C. 1241
et seq.); and
(B) any applicable environmental and public safety
laws; and
(2) subject to the terms and conditions the Secretary determines to be necessary to ensure that the crossing would not—
(A) interfere with the nature and purposes of the Trail;
or
(B) harm the surrounding landscape.
SEC. 1807. MANAGEMENT OF AREA WITHIN HUMBOLDT-TOIYABE
NATIONAL FOREST.

Certain land in the Humboldt-Toiyabe National Forest, comprising approximately 3,690 acres identified as ‘‘Pickel Hill Management Area’’, as generally depicted on the map entitled ‘‘HumboldtToiyabe National Forest Proposed Management’’ and dated September 17, 2008, shall be managed in a manner consistent with
the non-Wilderness forest areas immediately surrounding the Pickel
Hill Management Area, including the allowance of snowmobile use.
16 USC 539o.
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SEC. 1808. ANCIENT BRISTLECONE PINE FOREST.

(a) DESIGNATION.—To conserve and protect the Ancient
Bristlecone Pines by maintaining near-natural conditions and to
ensure the survival of the Pines for the purposes of public enjoyment
and scientific study, the approximately 31,700 acres of public land
in the State, as generally depicted on the map entitled ‘‘Ancient
Bristlecone Pine Forest—Proposed’’ and dated July 16, 2008, is
designated as the ‘‘Ancient Bristlecone Pine Forest’’.
(b) MAP AND LEGAL DESCRIPTION.—
(1) IN GENERAL.—As soon as practicable, but not later
than 3 years after the date of enactment of this Act, the
Secretary shall file a map and legal description of the Forest
with—
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(A) the Committee on Natural Resources of the House
of Representatives; and
(B) the Committee on Energy and Natural Resources
of the Senate.
(2) FORCE OF LAW.—The map and legal description filed
under paragraph (1) shall have the same force and effect as
if included in this subtitle, except that the Secretary may
correct any errors in the map and legal description.
(3) PUBLIC AVAILABILITY.—The map and legal description
filed under paragraph (1) shall be on file and available for
public inspection in the appropriate offices of the Forest Service.
(c) MANAGEMENT.—
(1) IN GENERAL.—The Secretary shall administer the
Forest—
(A) in a manner that—
(i) protect the resources and values of the area
in accordance with the purposes for which the Forest
is established, as described in subsection (a); and
(ii) promotes the objectives of the applicable
management plan (as in effect on the date of enactment
of this Act), including objectives relating to—
(I) the protection of bristlecone pines for public
enjoyment and scientific study;
(II) the recognition of the botanical, scenic,
and historical values of the area; and
(III) the maintenance of near-natural conditions by ensuring that all activities are subordinate
to the needs of protecting and preserving
bristlecone pines and wood remnants; and
(B) in accordance with the National Forest Management Act of 1976 (16 U.S.C. 1600 et seq.), this section,
and any other applicable laws.
(2) USES.—
(A) IN GENERAL.—The Secretary shall allow only such
uses of the Forest as the Secretary determines would further the purposes for which the Forest is established, as
described in subsection (a).
(B) SCIENTIFIC RESEARCH.—Scientific research shall be
allowed in the Forest in accordance with the Inyo National
Forest Land and Resource Management Plan (as in effect
on the date of enactment of this Act).
(3) WITHDRAWAL.—Subject to valid existing rights, all Federal land within the Forest is withdrawn from—
(A) all forms of entry, appropriation or disposal under
the public land laws;
(B) location, entry, and patent under the mining laws;
and
(C) disposition under all laws relating to mineral and
geothermal leasing or mineral materials.

Subtitle L—Riverside County Wilderness,
California
dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 1851. WILDERNESS DESIGNATION.

(a) DEFINITION
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(1) with respect to land under the jurisdiction of the Secretary of Agriculture, the Secretary of Agriculture; and
(2) with respect to land under the jurisdiction of the Secretary of the Interior, the Secretary of the Interior.
(b) DESIGNATION OF WILDERNESS, CLEVELAND AND SAN
BERNARDINO NATIONAL FORESTS, JOSHUA TREE NATIONAL PARK,
AND BUREAU OF LAND MANAGEMENT LAND IN RIVERSIDE COUNTY,
CALIFORNIA.—
(1) DESIGNATIONS.—
(A) AGUA TIBIA WILDERNESS ADDITIONS.—In accordance
with the Wilderness Act (16 U.S.C. 1131 et seq.), certain
land in the Cleveland National Forest and certain land
administered by the Bureau of Land Management in Riverside County, California, together comprising approximately
2,053 acres, as generally depicted on the map titled ‘‘Proposed Addition to Agua Tibia Wilderness’’, and dated May
9, 2008, is designated as wilderness and is incorporated
in, and shall be deemed to be a part of, the Agua Tibia
Wilderness designated by section 2(a) of Public Law 93–
632 (88 Stat. 2154; 16 U.S.C. 1132 note).
(B) CAHUILLA MOUNTAIN WILDERNESS.—In accordance
with the Wilderness Act (16 U.S.C. 1131 et seq.), certain
land in the San Bernardino National Forest, California,
comprising approximately 5,585 acres, as generally
depicted on the map titled ‘‘Cahuilla Mountain Proposed
Wilderness’’, and dated May 1, 2008, is designated as
wilderness and, therefore, as a component of the National
Wilderness Preservation System, which shall be known
as the ‘‘Cahuilla Mountain Wilderness’’.
(C) SOUTH FORK SAN JACINTO WILDERNESS.—In accordance with the Wilderness Act (16 U.S.C. 1131 et seq.),
certain land in the San Bernardino National Forest, California, comprising approximately 20,217 acres, as generally
depicted on the map titled ‘‘South Fork San Jacinto Proposed Wilderness’’, and dated May 1, 2008, is designated
as wilderness and, therefore, as a component of the
National Wilderness Preservation System, which shall be
known as the ‘‘South Fork San Jacinto Wilderness’’.
(D) SANTA ROSA WILDERNESS ADDITIONS.—In accordance with the Wilderness Act (16 U.S.C. 1131 et seq.),
certain land in the San Bernardino National Forest, California, and certain land administered by the Bureau of
Land Management in Riverside County, California, comprising approximately 2,149 acres, as generally depicted
on the map titled ‘‘Santa Rosa-San Jacinto National Monument Expansion and Santa Rosa Wilderness Addition’’,
and dated March 12, 2008, is designated as wilderness
and is incorporated in, and shall be deemed to be a part
of, the Santa Rosa Wilderness designated by section
101(a)(28) of Public Law 98–425 (98 Stat. 1623; 16 U.S.C.
1132 note) and expanded by paragraph (59) of section 102
of Public Law 103–433 (108 Stat. 4472; 16 U.S.C. 1132
note).
(E) BEAUTY MOUNTAIN WILDERNESS.—In accordance
with the Wilderness Act (16 U.S.C. 1131 et seq.), certain
land administered by the Bureau of Land Management
in Riverside County, California, comprising approximately
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15,621 acres, as generally depicted on the map titled
‘‘Beauty Mountain Proposed Wilderness’’, and dated April
3, 2007, is designated as wilderness and, therefore, as
a component of the National Wilderness Preservation
System, which shall be known as the ‘‘Beauty Mountain
Wilderness’’.
(F) JOSHUA TREE NATIONAL PARK WILDERNESS ADDITIONS.—In accordance with the Wilderness Act (16 U.S.C.
1131 et seq.), certain land in Joshua Tree National Park,
comprising approximately 36,700 acres, as generally
depicted on the map numbered 156/80,055, and titled
‘‘Joshua Tree National Park Proposed Wilderness Additions’’, and dated March 2008, is designated as wilderness
and is incorporated in, and shall be deemed to be a part
of, the Joshua Tree Wilderness designated by section 1(g)
of Public Law 94–567 (90 Stat. 2692; 16 U.S.C. 1132 note).
(G) OROCOPIA MOUNTAINS WILDERNESS ADDITIONS.—In
accordance with the Wilderness Act (16 U.S.C. 1131 et
seq.), certain land administered by the Bureau of Land
Management in Riverside County, California, comprising
approximately 4,635 acres, as generally depicted on the
map titled ‘‘Orocopia Mountains Proposed Wilderness Addition’’, and dated May 8, 2008, is designated as wilderness
and is incorporated in, and shall be deemed to be a part
of, the Orocopia Mountains Wilderness as designated by
paragraph (44) of section 102 of Public Law 103–433 (108
Stat. 4472; 16 U.S.C. 1132 note), except that the wilderness
boundaries established by this subsection in Township 7
South, Range 13 East, exclude—
(i) a corridor 250 feet north of the centerline of
the Bradshaw Trail;
(ii) a corridor 250 feet from both sides of the centerline of the vehicle route in the unnamed wash that
flows between the Eagle Mountain Railroad on the
south and the existing Orocopia Mountains Wilderness
boundary; and
(iii) a corridor 250 feet from both sides of the
centerline of the vehicle route in the unnamed wash
that flows between the Chocolate Mountain Aerial
Gunnery Range on the south and the existing Orocopia
Mountains Wilderness boundary.
(H) PALEN/MCCOY WILDERNESS ADDITIONS.—In accordance with the Wilderness Act (16 U.S.C. 1131 et seq.),
certain land administered by the Bureau of Land Management in Riverside County, California, comprising approximately 22,645 acres, as generally depicted on the map
titled ‘‘Palen-McCoy Proposed Wilderness Additions’’, and
dated May 8, 2008, is designated as wilderness and is
incorporated in, and shall be deemed to be a part of,
the Palen/McCoy Wilderness as designated by paragraph
(47) of section 102 of Public Law 103–433 (108 Stat. 4472;
16 U.S.C. 1132 note).
(I) PINTO MOUNTAINS WILDERNESS.—In accordance with
the Wilderness Act (16 U.S.C. 1131 et seq.), certain land
administered by the Bureau of Land Management in Riverside County, California, comprising approximately 24,404
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acres, as generally depicted on the map titled ‘‘Pinto Mountains Proposed Wilderness’’, and dated February 21, 2008,
is designated as wilderness and, therefore, as a component
of the National Wilderness Preservation System, which
shall be known as the ‘‘Pinto Mountains Wilderness’’.
(J) CHUCKWALLA MOUNTAINS WILDERNESS ADDITIONS.—
In accordance with the Wilderness Act (16 U.S.C. 1131
et seq.), certain land administered by the Bureau of Land
Management in Riverside County, California, comprising
approximately 12,815 acres, as generally depicted on the
map titled ‘‘Chuckwalla Mountains Proposed Wilderness
Addition’’, and dated May 8, 2008, is designated as wilderness and is incorporated in, and shall be deemed to be
a part of the Chuckwalla Mountains Wilderness as designated by paragraph (12) of section 102 of Public Law
103–433 (108 Stat. 4472; 16 U.S.C. 1132 note).
(2) MAPS AND DESCRIPTIONS.—
(A) IN GENERAL.—As soon as practicable after the date
of the enactment of this Act, the Secretary shall file a
map and legal description of each wilderness area and
wilderness addition designated by this section with the
Committee on Natural Resources of the House of Representatives and the Committee on Energy and Natural
Resources of the Senate.
(B) FORCE OF LAW.—A map and legal description filed
under subparagraph (A) shall have the same force and
effect as if included in this section, except that the Secretary may correct errors in the map and legal description.
(C) PUBLIC AVAILABILITY.—Each map and legal description filed under subparagraph (A) shall be filed and made
available for public inspection in the appropriate office
of the Secretary.
(3) UTILITY FACILITIES.—Nothing in this section prohibits
the construction, operation, or maintenance, using standard
industry practices, of existing utility facilities located outside
of the wilderness areas and wilderness additions designated
by this section.
(c) JOSHUA TREE NATIONAL PARK POTENTIAL WILDERNESS.—
(1) DESIGNATION OF POTENTIAL WILDERNESS.—Certain land
in the Joshua Tree National Park, comprising approximately
43,300 acres, as generally depicted on the map numbered 156/
80,055, and titled ‘‘Joshua Tree National Park Proposed Wilderness Additions’’, and dated March 2008, is designated potential
wilderness and shall be managed by the Secretary of the
Interior insofar as practicable as wilderness until such time
as the land is designated as wilderness pursuant to paragraph
(2).
(2) DESIGNATION AS WILDERNESS.—The land designated
potential wilderness by paragraph (1) shall be designated as
wilderness and incorporated in, and be deemed to be a part
of, the Joshua Tree Wilderness designated by section 1(g) of
Public Law 94–567 (90 Stat. 2692; 16 U.S.C. 1132 note), effective upon publication by the Secretary of the Interior in the
Federal Register of a notice that—
(A) all uses of the land within the potential wilderness
prohibited by the Wilderness Act (16 U.S.C. 1131 et seq.)
have ceased; and
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(B) sufficient inholdings within the boundaries of the
potential wilderness have been acquired to establish a
manageable wilderness unit.
(3) MAP AND DESCRIPTION.—
(A) IN GENERAL.—As soon as practicable after the date
on which the notice required by paragraph (2) is published
in the Federal Register, the Secretary shall file a map
and legal description of the land designated as wilderness
and potential wilderness by this section with the Committee on Natural Resources of the House of Representatives and the Committee on Energy and Natural Resources
of the Senate.
(B) FORCE OF LAW.—The map and legal description
filed under subparagraph (A) shall have the same force
and effect as if included in this section, except that the
Secretary may correct errors in the map and legal description.
(C) PUBLIC AVAILABILITY.—Each map and legal description filed under subparagraph (A) shall be filed and made
available for public inspection in the appropriate office
of the Secretary.
(d) ADMINISTRATION OF WILDERNESS.—
(1) MANAGEMENT.—Subject to valid existing rights, the land
designated as wilderness or as a wilderness addition by this
section shall be administered by the Secretary in accordance
with the Wilderness Act (16 U.S.C. 1131 et seq.), except that—
(A) any reference in that Act to the effective date
of that Act shall be deemed to be a reference to—
(i) the date of the enactment of this Act; or
(ii) in the case of the wilderness addition designated by subsection (c), the date on which the notice
required by such subsection is published in the Federal
Register; and
(B) any reference in that Act to the Secretary of Agriculture shall be deemed to be a reference to the Secretary
that has jurisdiction over the land.
(2) INCORPORATION OF ACQUIRED LAND AND INTERESTS.—
Any land within the boundaries of a wilderness area or wilderness addition designated by this section that is acquired by
the United States shall—
(A) become part of the wilderness area in which the
land is located; and
(B) be managed in accordance with this section, the
Wilderness Act (16 U.S.C. 1131 et seq.), and any other
applicable law.
(3) WITHDRAWAL.—Subject to valid rights in existence on
the date of enactment of this Act, the land designated as
wilderness by this section is withdrawn from all forms of—
(A) entry, appropriation, or disposal under the public
land laws;
(B) location, entry, and patent under the mining laws;
and
(C) disposition under all laws pertaining to mineral
and geothermal leasing or mineral materials.
(4) FIRE MANAGEMENT AND RELATED ACTIVITIES.—
(A) IN GENERAL.—The Secretary may take such measures in a wilderness area or wilderness addition designated
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by this section as are necessary for the control of fire,
insects, and diseases in accordance with section 4(d)(1)
of the Wilderness Act (16 U.S.C. 1133(d)(1)) and House
Report 98–40 of the 98th Congress.
(B) FUNDING PRIORITIES.—Nothing in this section limits
funding for fire and fuels management in the wilderness
areas and wilderness additions designated by this section.
(C) REVISION AND DEVELOPMENT OF LOCAL FIRE
MANAGEMENT PLANS.—As soon as practicable after the date
of enactment of this Act, the Secretary shall amend the
local fire management plans that apply to the land designated as a wilderness area or wilderness addition by
this section.
(D) ADMINISTRATION.—Consistent with subparagraph
(A) and other applicable Federal law, to ensure a timely
and efficient response to fire emergencies in the wilderness
areas and wilderness additions designated by this section,
the Secretary shall—
(i) not later than 1 year after the date of enactment
of this Act, establish agency approval procedures
(including appropriate delegations of authority to the
Forest Supervisor, District Manager, or other agency
officials) for responding to fire emergencies; and
(ii) enter into agreements with appropriate State
or local firefighting agencies.
(5) GRAZING.—Grazing of livestock in a wilderness area
or wilderness addition designated by this section shall be
administered in accordance with the provisions of section 4(d)(4)
of the Wilderness Act (16 U.S.C. 1133(d)(4)) and the guidelines
set forth in House Report 96–617 to accompany H.R. 5487
of the 96th Congress.
(6) NATIVE AMERICAN USES AND INTERESTS.—
(A) ACCESS AND USE.—To the extent practicable, the
Secretary shall ensure access to the Cahuilla Mountain
Wilderness by members of an Indian tribe for traditional
cultural purposes. In implementing this paragraph, the
Secretary, upon the request of an Indian tribe, may temporarily close to the general public use of one or more specific
portions of the wilderness area in order to protect the
privacy of traditional cultural activities in such areas by
members of the Indian tribe. Any such closure shall be
made to affect the smallest practicable area for the minimum period necessary for such purposes. Such access shall
be consistent with the purpose and intent of Public Law
95–341 (42 U.S.C. 1996), commonly referred to as the American Indian Religious Freedom Act, and the Wilderness
Act (16 U.S.C. 1131 et seq.).
(B) INDIAN TRIBE DEFINED.—In this paragraph, the
term ‘‘Indian tribe’’ means any Indian tribe, band, nation,
or other organized group or community of Indians which
is recognized as eligible by the Secretary of the Interior
for the special programs and services provided by the
United States to Indians because of their status as Indians.
(7) MILITARY ACTIVITIES.—Nothing in this section precludes—
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(A) low-level overflights of military aircraft over the
wilderness areas or wilderness additions designated by this
section;
(B) the designation of new units of special airspace
over the wilderness areas or wilderness additions designated by this section; or
(C) the use or establishment of military flight training
routes over wilderness areas or wilderness additions designated by this section.
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SEC. 1852. WILD AND SCENIC RIVER DESIGNATIONS, RIVERSIDE
COUNTY, CALIFORNIA.

Section 3(a) of the Wild and Scenic Rivers Act (16 U.S.C.
1274(a)) (as amended by section 1805) is amended by adding at
the end the following new paragraphs:
‘‘(200) NORTH FORK SAN JACINTO RIVER, CALIFORNIA.—The following segments of the North Fork San Jacinto River in the State
of California, to be administered by the Secretary of Agriculture:
‘‘(A) The 2.12-mile segment from the source of the North
Fork San Jacinto River at Deer Springs in Mt. San Jacinto
State Park to the State Park boundary, as a wild river.
‘‘(B) The 1.66-mile segment from the Mt. San Jacinto State
Park boundary to the Lawler Park boundary in section 26,
township 4 south, range 2 east, San Bernardino meridian,
as a scenic river.
‘‘(C) The 0.68-mile segment from the Lawler Park boundary
to its confluence with Fuller Mill Creek, as a recreational
river.
‘‘(D) The 2.15-mile segment from its confluence with Fuller
Mill Creek to .25 miles upstream of the 5S09 road crossing,
as a wild river.
‘‘(E) The 0.6-mile segment from .25 miles upstream of the
5S09 road crossing to its confluence with Stone Creek, as a
scenic river.
‘‘(F) The 2.91-mile segment from the Stone Creek confluence to the northern boundary of section 17, township 5
south, range 2 east, San Bernardino meridian, as a wild river.
‘‘(201) FULLER MILL CREEK, CALIFORNIA.—The following segments of Fuller Mill Creek in the State of California, to be administered by the Secretary of Agriculture:
‘‘(A) The 1.2-mile segment from the source of Fuller Mill
Creek in the San Jacinto Wilderness to the Pinewood property
boundary in section 13, township 4 south, range 2 east, San
Bernardino meridian, as a scenic river.
‘‘(B) The 0.9-mile segment in the Pine Wood property, as
a recreational river.
‘‘(C) The 1.4-mile segment from the Pinewood property
boundary in section 23, township 4 south, range 2 east, San
Bernardino meridian, to its confluence with the North Fork
San Jacinto River, as a scenic river.
‘‘(202) PALM CANYON CREEK, CALIFORNIA.—The 8.1-mile segment of Palm Canyon Creek in the State of California from the
southern boundary of section 6, township 7 south, range 5 east,
San Bernardino meridian, to the San Bernardino National Forest
boundary in section 1, township 6 south, range 4 east, San
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Bernardino meridian, to be administered by the Secretary of Agriculture as a wild river, and the Secretary shall enter into a cooperative management agreement with the Agua Caliente Band of
Cahuilla Indians to protect and enhance river values.
‘‘(203) BAUTISTA CREEK, CALIFORNIA.—The 9.8-mile segment
of Bautista Creek in the State of California from the San Bernardino
National Forest boundary in section 36, township 6 south, range
2 east, San Bernardino meridian, to the San Bernardino National
Forest boundary in section 2, township 6 south, range 1 east,
San Bernardino meridian, to be administered by the Secretary
of Agriculture as a recreational river.’’.
SEC. 1853. ADDITIONS AND TECHNICAL CORRECTIONS TO SANTA ROSA
AND SAN JACINTO MOUNTAINS NATIONAL MONUMENT.

(a) BOUNDARY ADJUSTMENT, SANTA ROSA AND SAN JACINTO
MOUNTAINS NATIONAL MONUMENT.—Section 2 of the Santa Rosa
and San Jacinto Mountains National Monument Act of 2000 (Public
Law 106–351; 114 U.S.C. 1362; 16 U.S.C. 431 note) is amended
by adding at the end the following new subsection:
‘‘(e) EXPANSION OF BOUNDARIES.—In addition to the land
described in subsection (c), the boundaries of the National Monument shall include the following lands identified as additions to
the National Monument on the map titled ‘Santa Rosa-San Jacinto
National Monument Expansion and Santa Rosa Wilderness Addition’, and dated March 12, 2008:
‘‘(1) The ‘Santa Rosa Peak Area Monument Expansion’.
‘‘(2) The ‘Snow Creek Area Monument Expansion’.
‘‘(3) The ‘Tahquitz Peak Area Monument Expansion’.
‘‘(4) The ‘Southeast Area Monument Expansion’, which is
designated as wilderness in section 512(d), and is thus incorporated into, and shall be deemed part of, the Santa Rosa
Wilderness.’’.
(b) TECHNICAL AMENDMENTS TO THE SANTA ROSA AND SAN
JACINTO MOUNTAINS NATIONAL MONUMENT ACT OF 2000.—Section
7(d) of the Santa Rosa and San Jacinto Mountains National Monument Act of 2000 (Public Law 106–351; 114 U.S.C. 1362; 16 U.S.C.
431 note) is amended by striking ‘‘eight’’ and inserting ‘‘a majority
of the appointed’’.

Subtitle M—Sequoia and Kings Canyon
National Parks Wilderness, California
SEC. 1901. DEFINITIONS.

In this subtitle:
(1) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(2) STATE.—The term ‘‘State’’ means the State of California.
SEC. 1902. DESIGNATION OF WILDERNESS AREAS.
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In accordance with the Wilderness Act (16 U.S.C. 1131 et
seq.), the following areas in the State are designated as wilderness
areas and as components of the National Wilderness Preservation
System:
(1) JOHN KREBS WILDERNESS.—
(A) DESIGNATION.—Certain land in Sequoia and Kings
Canyon National Parks, comprising approximately 39,740
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acres of land, and 130 acres of potential wilderness additions as generally depicted on the map numbered 102/
60014b, titled ‘‘John Krebs Wilderness’’, and dated September 16, 2008.
(B) EFFECT.—Nothing in this paragraph affects—
(i) the cabins in, and adjacent to, Mineral King
Valley; or
(ii) the private inholdings known as ‘‘Silver City’’
and ‘‘Kaweah Han’’.
(C) POTENTIAL WILDERNESS ADDITIONS.—The designation of the potential wilderness additions under subparagraph (A) shall not prohibit the operation, maintenance,
and repair of the small check dams and water impoundments on Lower Franklin Lake, Crystal Lake, Upper Monarch Lake, and Eagle Lake. The Secretary is authorized
to allow the use of helicopters for the operation, maintenance, and repair of the small check dams and water
impoundments on Lower Franklin Lake, Crystal Lake,
Upper Monarch Lake, and Eagle Lake. The potential
wilderness additions shall be designated as wilderness and
incorporated into the John Krebs Wilderness established
by this section upon termination of the non-conforming
uses.
(2) SEQUOIA-KINGS CANYON WILDERNESS ADDITION.—Certain
land in Sequoia and Kings Canyon National Parks, California,
comprising approximately 45,186 acres as generally depicted
on the map titled ‘‘Sequoia-Kings Canyon Wilderness Addition’’,
numbered 102/60015a, and dated March 10, 2008, is incorporated in, and shall be considered to be a part of, the SequoiaKings Canyon Wilderness.
(3) RECOMMENDED WILDERNESS.—Land in Sequoia and
Kings Canyon National Parks that was managed as of the
date of enactment of this Act as recommended or proposed
wilderness but not designated by this section as wilderness
shall continue to be managed as recommended or proposed
wilderness, as appropriate.

16 USC 1132
note.
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SEC. 1903. ADMINISTRATION OF WILDERNESS AREAS.

(a) IN GENERAL.—Subject to valid existing rights, each area
designated as wilderness by this subtitle shall be administered
by the Secretary in accordance with the Wilderness Act (16 U.S.C.
1131 et seq.), except that any reference in the Wilderness Act
to the effective date of the Wilderness Act shall be considered
to be a reference to the date of enactment of this Act.
(b) MAP AND LEGAL DESCRIPTION.—
(1) SUBMISSION OF MAP AND LEGAL DESCRIPTION.—As soon
as practicable, but not later than 3 years, after the date of
enactment of this Act, the Secretary shall file a map and
legal description of each area designated as wilderness by this
subtitle with—
(A) the Committee on Energy and Natural Resources
of the Senate; and
(B) the Committee on Natural Resources of the House
of Representatives.
(2) FORCE AND EFFECT.—The map and legal description
filed under paragraph (1) shall have the same force and effect
as if included in this subtitle, except that the Secretary may
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correct any clerical or typographical error in the map or legal
description.
(3) PUBLIC AVAILABILITY.—The map and legal description
filed under paragraph (1) shall be on file and available for
public inspection in the Office of the Secretary.
(c) HYDROLOGIC, METEOROLOGIC, AND CLIMATOLOGICAL
DEVICES, FACILITIES, AND ASSOCIATED EQUIPMENT.—The Secretary
shall continue to manage maintenance and access to hydrologic,
meteorologic, and climatological devices, facilities and associated
equipment consistent with House Report 98–40.
(d) AUTHORIZED ACTIVITIES OUTSIDE WILDERNESS.—Nothing in
this subtitle precludes authorized activities conducted outside of
an area designated as wilderness by this subtitle by cabin owners
(or designees) in the Mineral King Valley area or property owners
or lessees (or designees) in the Silver City inholding, as identified
on the map described in section 1902(1)(A).
(e) HORSEBACK RIDING.—Nothing in this subtitle precludes
horseback riding in, or the entry of recreational or commercial
saddle or pack stock into, an area designated as wilderness by
this subtitle—
(1) in accordance with section 4(d)(5) of the Wilderness
Act (16 U.S.C. 1133(d)(5)); and
(2) subject to any terms and conditions determined to be
necessary by the Secretary.
SEC. 1904. AUTHORIZATION OF APPROPRIATIONS.

There are authorized to be appropriated such sums as are
necessary to carry out this subtitle.

Subtitle N—Rocky Mountain National Park
Wilderness, Colorado
SEC. 1951. DEFINITIONS.

In this subtitle:
(1) MAP.—The term ‘‘map’’ means the map entitled ‘‘Rocky
Mountain National Park Wilderness Act of 2007’’ and dated
September 2006.
(2) PARK.—The term ‘‘Park’’ means Rocky Mountain
National Park located in the State of Colorado.
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(4) TRAIL.—The term ‘‘Trail’’ means the East Shore Trail
established under section 1954(a).
(5) WILDERNESS.—The term ‘‘Wilderness’’ means the wilderness designated by section 1952(a).
SEC. 1952. ROCKY MOUNTAIN NATIONAL PARK WILDERNESS, COLORADO.
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(a) DESIGNATION.—In furtherance of the purposes of the Wilderness Act (16 U.S.C. 1131 et seq.), there is designated as wilderness
and as a component of the National Wilderness Preservation System
approximately 249,339 acres of land in the Park, as generally
depicted on the map.
(b) MAP AND BOUNDARY DESCRIPTION.—
(1) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall—
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(A) prepare a map and boundary description of the
Wilderness; and
(B) submit the map and boundary description prepared
under subparagraph (A) to the Committee on Energy and
Natural Resources of the Senate and the Committee on
Natural Resources of the House of Representatives.
(2) AVAILABILITY; FORCE OF LAW.—The map and boundary
description submitted under paragraph (1)(B) shall—
(A) be on file and available for public inspection in
appropriate offices of the National Park Service; and
(B) have the same force and effect as if included in
this subtitle.
(c) INCLUSION OF POTENTIAL WILDERNESS.—
(1) IN GENERAL.—On publication in the Federal Register
of a notice by the Secretary that all uses inconsistent with
the Wilderness Act (16 U.S.C. 1131 et seq.) have ceased on
the land identified on the map as a ‘‘Potential Wilderness
Area’’, the land shall be—
(A) included in the Wilderness; and
(B) administered in accordance with subsection (e).
(2) BOUNDARY DESCRIPTION.—On inclusion in the Wilderness of the land referred to in paragraph (1), the Secretary
shall modify the map and boundary description submitted under
subsection (b) to reflect the inclusion of the land.
(d) EXCLUSION OF CERTAIN LAND.—The following areas are
specifically excluded from the Wilderness:
(1) The Grand River Ditch (including the main canal of
the Grand River Ditch and a branch of the main canal known
as the Specimen Ditch), the right-of-way for the Grand River
Ditch, land 200 feet on each side of the center line of the
Grand River Ditch, and any associated appurtenances, structures, buildings, camps, and work sites in existence as of June
1, 1998.
(2) Land owned by the St. Vrain & Left Hand Water
Conservancy District, including Copeland Reservoir and the
Inlet Ditch to the Reservoir from North St. Vrain Creek, comprising approximately 35.38 acres.
(3) Land owned by the Wincenstsen-Harms Trust, comprising approximately 2.75 acres.
(4) Land within the area depicted on the map as the
‘‘East Shore Trail Area’’.
(e) ADMINISTRATION.—Subject to valid existing rights, any land
designated as wilderness under this section or added to the Wilderness after the date of enactment of this Act under subsection
(c) shall be administered by the Secretary in accordance with this
subtitle and the Wilderness Act (16 U.S.C. 1131 et seq.), except
that—
(1) any reference in the Wilderness Act (16 U.S.C. 1131
et seq.) to the effective date of that Act shall be considered
to be a reference to the date of enactment of this Act, or
the date on which the additional land is added to the Wilderness, respectively; and
(2) any reference in the Wilderness Act (16 U.S.C. 1131
et seq.) to the Secretary of Agriculture shall be considered
to be a reference to the Secretary.
(f) WATER RIGHTS.—
(1) FINDINGS.—Congress finds that—
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(A) the United States has existing rights to water
within the Park;
(B) the existing water rights are sufficient for the
purposes of the Wilderness; and
(C) based on the findings described in subparagraphs
(A) and (B), there is no need for the United States to
reserve or appropriate any additional water rights to fulfill
the purposes of the Wilderness.
(2) EFFECT.—Nothing in this subtitle—
(A) constitutes an express or implied reservation by
the United States of water or water rights for any purpose;
or
(B) modifies or otherwise affects any existing water
rights held by the United States for the Park.
(g) FIRE, INSECT, AND DISEASE CONTROL.—The Secretary may
take such measures in the Wilderness as are necessary to control
fire, insects, and diseases, as are provided for in accordance with—
(1) the laws applicable to the Park; and
(2) the Wilderness Act (16 U.S.C. 1131 et seq.).
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SEC. 1953. GRAND RIVER DITCH AND COLORADO-BIG THOMPSON
PROJECTS.

(a) CONDITIONAL WAIVER OF STRICT LIABILITY.—During any
period in which the Water Supply and Storage Company (or any
successor in interest to the company with respect to the Grand
River Ditch) operates and maintains the portion of the Grand
River Ditch in the Park in compliance with an operations and
maintenance agreement between the Water Supply and Storage
Company and the National Park Service, the provisions of paragraph (6) of the stipulation approved June 28, 1907—
(1) shall be suspended; and
(2) shall not be enforceable against the Company (or any
successor in interest).
(b) AGREEMENT.—The agreement referred to in subsection (a)
shall—
(1) ensure that—
(A) Park resources are managed in accordance with
the laws generally applicable to the Park, including—
(i) the Act of January 26, 1915 (16 U.S.C. 191
et seq.); and
(ii) the National Park Service Organic Act (16
U.S.C. 1 et seq.);
(B) Park land outside the right-of-way corridor remains
unimpaired consistent with the National Park Service
management policies in effect as of the date of enactment
of this Act; and
(C) any use of Park land outside the right-of-way corridor (as of the date of enactment of this Act) shall be
permitted only on a temporary basis, subject to such terms
and conditions as the Secretary determines to be necessary;
and
(2) include stipulations with respect to—
(A) flow monitoring and early warning measures;
(B) annual and periodic inspections;
(C) an annual maintenance plan;
(D) measures to identify on an annual basis capital
improvement needs; and
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(E) the development of plans to address the needs
identified under subparagraph (D).
(c) LIMITATION.—Nothing in this section limits or otherwise
affects—
(1) the liability of any individual or entity for damages
to, loss of, or injury to any resource within the Park resulting
from any cause or event that occurred before the date of enactment of this Act; or
(2) Public Law 101–337 (16 U.S.C. 19jj et seq.), including
the defenses available under that Act for damage caused—
(A) solely by—
(i) an act of God;
(ii) an act of war; or
(iii) an act or omission of a third party (other
than an employee or agent); or
(B) by an activity authorized by Federal or State law.
(d) COLORADO-BIG THOMPSON PROJECT AND WINDY GAP
PROJECT.—
(1) IN GENERAL.—Nothing in this subtitle, including the
designation of the Wilderness, prohibits or affects current and
future operation and maintenance activities in, under, or
affecting the Wilderness that were allowed as of the date of
enactment of this Act under the Act of January 26, 1915 (16
U.S.C. 191), relating to the Alva B. Adams Tunnel or other
Colorado–Big Thompson Project facilities located within the
Park.
(2) ALVA B. ADAMS TUNNEL.—Nothing in this subtitle,
including the designation of the Wilderness, prohibits or
restricts the conveyance of water through the Alva B. Adams
Tunnel for any purpose.
(e) RIGHT-OF-WAY.—Notwithstanding the Act of March 3, 1891
(43 U.S.C. 946) and the Act of May 11, 1898 (43 U.S.C. 951),
the right of way for the Grand River Ditch shall not be terminated,
forfeited, or otherwise affected as a result of the water transported
by the Grand River Ditch being used primarily for domestic purposes or any purpose of a public nature, unless the Secretary
determines that the change in the main purpose or use adversely
affects the Park.
(f) NEW RECLAMATION PROJECTS.—Nothing in the first section
of the Act of January 26, 1915 (16 U.S.C. 191), shall be construed
to allow development in the Wilderness of any reclamation project
not in existence as of the date of enactment of this Act.
(g) CLARIFICATION OF MANAGEMENT AUTHORITY.—Nothing in
this section reduces or limits the authority of the Secretary to
manage land and resources within the Park under applicable law.

Determination.
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SEC. 1954. EAST SHORE TRAIL AREA.

(a) IN GENERAL.—Not later than 1 year after the date of enactment of this Act, the Secretary shall establish within the East
Shore Trail Area in the Park an alignment line for a trail, to
be known as the ‘‘East Shore Trail’’, to maximize the opportunity
for sustained use of the Trail without causing—
(1) harm to affected resources; or
(2) conflicts among users.
(b) BOUNDARIES.—
(1) IN GENERAL.—After establishing the alignment line for
the Trail under subsection (a), the Secretary shall—
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(A) identify the boundaries of the Trail, which shall
not extend more than 25 feet east of the alignment line
or be located within the Wilderness; and
(B) modify the map of the Wilderness prepared under
section 1952(b)(1)(A) so that the western boundary of the
Wilderness is 50 feet east of the alignment line.
(2) ADJUSTMENTS.—To the extent necessary to protect Park
resources, the Secretary may adjust the boundaries of the Trail,
if the adjustment does not place any portion of the Trail within
the boundary of the Wilderness.
(c) INCLUSION IN WILDERNESS.—On completion of the construction of the Trail, as authorized by the Secretary—
(1) any portion of the East Shore Trail Area that is not
traversed by the Trail, that is not west of the Trail, and
that is not within 50 feet of the centerline of the Trail shall
be—
(A) included in the Wilderness; and
(B) managed as part of the Wilderness in accordance
with section 1952; and
(2) the Secretary shall modify the map and boundary
description of the Wilderness prepared under section
1952(b)(1)(A) to reflect the inclusion of the East Shore Trail
Area land in the Wilderness.
(d) EFFECT.—Nothing in this section—
(1) requires the construction of the Trail along the alignment line established under subsection (a); or
(2) limits the extent to which any otherwise applicable
law or policy applies to any decision with respect to the
construction of the Trail.
(e) RELATION TO LAND OUTSIDE WILDERNESS.—
(1) IN GENERAL.—Except as provided in this subsection,
nothing in this subtitle affects the management or use of any
land not included within the boundaries of the Wilderness
or the potential wilderness land.
(2) MOTORIZED VEHICLES AND MACHINERY.—No use of
motorized vehicles or other motorized machinery that was not
permitted on March 1, 2006, shall be allowed in the East
Shore Trail Area except as the Secretary determines to be
necessary for use in—
(A) constructing the Trail, if the construction is authorized by the Secretary; or
(B) maintaining the Trail.
(3) MANAGEMENT OF LAND BEFORE INCLUSION.—Until the
Secretary authorizes the construction of the Trail and the use
of the Trail for non-motorized bicycles, the East Shore Trail
Area shall be managed—
(A) to protect any wilderness characteristics of the
East Shore Trail Area; and
(B) to maintain the suitability of the East Shore Trail
Area for inclusion in the Wilderness.
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SEC. 1955. NATIONAL FOREST AREA BOUNDARY ADJUSTMENTS.

(a) INDIAN PEAKS WILDERNESS BOUNDARY ADJUSTMENT.—Section 3(a) of the Indian Peaks Wilderness Area, the Arapaho National
Recreation Area and the Oregon Islands Wilderness Area Act (16
U.S.C. 1132 note; Public Law 95–450) is amended—
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(1) by striking ‘‘seventy thousand acres’’ and inserting
‘‘74,195 acres’’; and
(2) by striking ‘‘, dated July 1978’’ and inserting ‘‘and
dated May 2007’’.
(b) ARAPAHO NATIONAL RECREATION AREA BOUNDARY ADJUSTMENT.—Section 4(a) of the Indian Peaks Wilderness Area, the
Arapaho National Recreation Area and the Oregon Islands Wilderness Area Act (16 U.S.C. 460jj(a)) is amended—
(1) by striking ‘‘thirty-six thousand two hundred thirtyfive acres’’ and inserting ‘‘35,235 acres’’; and
(2) by striking ‘‘, dated July 1978’’ and inserting ‘‘and
dated May 2007’’.
SEC. 1956. AUTHORITY TO LEASE LEIFFER TRACT.

(a) IN GENERAL.—Section 3(k) of Public Law 91–383 (16 U.S.C.
1a–2(k)) shall apply to the parcel of land described in subsection
(b).
(b) DESCRIPTION OF THE LAND.—The parcel of land referred
to in subsection (a) is the parcel of land known as the ‘‘Leiffer
tract’’ that is—
(1) located near the eastern boundary of the Park in
Larimer County, Colorado; and
(2) administered by the National Park Service.

Applicability.

Subtitle O—Washington County, Utah
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SEC. 1971. DEFINITIONS.

In this subtitle:
(1) BEAVER DAM WASH NATIONAL CONSERVATION AREA
MAP.—The term ‘‘Beaver Dam Wash National Conservation
Area Map’’ means the map entitled ‘‘Beaver Dam Wash
National Conservation Area’’ and dated December 18, 2008.
(2) CANAAN MOUNTAIN WILDERNESS MAP.—The term
‘‘Canaan Mountain Wilderness Map’’ means the map entitled
‘‘Canaan Mountain Wilderness’’ and dated June 21, 2008.
(3) COUNTY.—The term ‘‘County’’ means Washington
County, Utah.
(4) NORTHEASTERN WASHINGTON COUNTY WILDERNESS
MAP.—The term ‘‘Northeastern Washington County Wilderness
Map’’ means the map entitled ‘‘Northeastern Washington
County Wilderness’’ and dated November 12, 2008.
(5) NORTHWESTERN WASHINGTON COUNTY WILDERNESS
MAP.—The term ‘‘Northwestern Washington County Wilderness
Map’’ means the map entitled ‘‘Northwestern Washington
County Wilderness’’ and dated June 21, 2008.
(6) RED CLIFFS NATIONAL CONSERVATION AREA MAP.—The
term ‘‘Red Cliffs National Conservation Area Map’’ means the
map entitled ‘‘Red Cliffs National Conservation Area’’ and dated
November 12, 2008.
(7) SECRETARY.—The term ‘‘Secretary’’ means—
(A) with respect to land under the jurisdiction of the
Secretary of Agriculture, the Secretary of Agriculture; and
(B) with respect to land under the jurisdiction of the
Secretary of the Interior, the Secretary of the Interior.
(8) STATE.—The term ‘‘State’’ means the State of Utah.
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(9) WASHINGTON COUNTY GROWTH AND CONSERVATION ACT
MAP.—The term ‘‘Washington County Growth and Conservation
Act Map’’ means the map entitled ‘‘Washington County Growth
and Conservation Act Map’’ and dated November 13, 2008.

SEC. 1972. WILDERNESS AREAS.
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(a) ADDITIONS TO NATIONAL WILDERNESS PRESERVATION
SYSTEM.—
(1) ADDITIONS.—Subject to valid existing rights, the following land in the State is designated as wilderness and as
components of the National Wilderness Preservation System:
(A) BEARTRAP CANYON.—Certain Federal land managed
by the Bureau of Land Management, comprising approximately 40 acres, as generally depicted on the Northeastern
Washington County Wilderness Map, which shall be known
as the ‘‘Beartrap Canyon Wilderness’’.
(B) BLACKRIDGE.—Certain Federal land managed by
the Bureau of Land Management, comprising approximately 13,015 acres, as generally depicted on the Northeastern Washington County Wilderness Map, which shall
be known as the ‘‘Blackridge Wilderness’’.
(C) CANAAN MOUNTAIN.—Certain Federal land in the
County managed by the Bureau of Land Management,
comprising approximately 44,531 acres, as generally
depicted on the Canaan Mountain Wilderness Map, which
shall be known as the ‘‘Canaan Mountain Wilderness’’.
(D) COTTONWOOD CANYON.—Certain Federal land managed by the Bureau of Land Management, comprising
approximately 11,712 acres, as generally depicted on the
Red Cliffs National Conservation Area Map, which shall
be known as the ‘‘Cottonwood Canyon Wilderness’’.
(E) COTTONWOOD FOREST.—Certain Federal land managed by the Forest Service, comprising approximately 2,643
acres, as generally depicted on the Red Cliffs National
Conservation Area Map, which shall be known as the
‘‘Cottonwood Forest Wilderness’’.
(F) COUGAR CANYON.—Certain Federal land managed
by the Bureau of Land Management, comprising approximately 10,409 acres, as generally depicted on the Northwestern Washington County Wilderness Map, which shall
be known as the ‘‘Cougar Canyon Wilderness’’.
(G) DEEP CREEK.—Certain Federal land managed by
the Bureau of Land Management, comprising approximately 3,284 acres, as generally depicted on the Northeastern Washington County Wilderness Map, which shall
be known as the ‘‘Deep Creek Wilderness’’.
(H) DEEP CREEK NORTH.—Certain Federal land managed by the Bureau of Land Management, comprising
approximately 4,262 acres, as generally depicted on the
Northeastern Washington County Wilderness Map, which
shall be known as the ‘‘Deep Creek North Wilderness’’.
(I) DOC’S PASS.—Certain Federal land managed by the
Bureau of Land Management, comprising approximately
17,294 acres, as generally depicted on the Northwestern
Washington County Wilderness Map, which shall be known
as the ‘‘Doc’s Pass Wilderness’’.
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(J) GOOSE CREEK.—Certain Federal land managed by
the Bureau of Land Management, comprising approximately 98 acres, as generally depicted on the Northeastern
Washington County Wilderness Map, which shall be known
as the ‘‘Goose Creek Wilderness’’.
(K) LAVERKIN CREEK.—Certain Federal land managed
by the Bureau of Land Management, comprising approximately 445 acres, as generally depicted on the Northeastern
Washington County Wilderness Map, which shall be known
as the ‘‘LaVerkin Creek Wilderness’’.
(L) RED BUTTE.—Certain Federal land managed by
the Bureau of Land Management, comprising approximately 1,537 acres, as generally depicted on the Northeastern Washington County Wilderness Map, which shall
be known as the ‘‘Red Butte Wilderness’’.
(M) RED MOUNTAIN.—Certain Federal land managed
by the Bureau of Land Management, comprising approximately 18,729 acres, as generally depicted on the Red
Cliffs National Conservation Area Map, which shall be
known as the ‘‘Red Mountain Wilderness’’.
(N) SLAUGHTER CREEK.—Certain Federal land managed by the Bureau of Land Management, comprising
approximately 3,901 acres, as generally depicted on the
Northwestern Washington County Wilderness Map, which
shall be known as the ‘‘Slaughter Creek Wilderness’’.
(O) TAYLOR CREEK.—Certain Federal land managed
by the Bureau of Land Management, comprising approximately 32 acres, as generally depicted on the Northeastern
Washington County Wilderness Map, which shall be known
as the ‘‘Taylor Creek Wilderness’’.
(2) MAPS AND LEGAL DESCRIPTIONS.—
(A) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall submit to
the Committee on Energy and Natural Resources of the
Senate and the Committee on Natural Resources of the
House of Representatives a map and legal description of
each wilderness area designated by paragraph (1).
(B) FORCE AND EFFECT.—Each map and legal description submitted under subparagraph (A) shall have the same
force and effect as if included in this subtitle, except that
the Secretary may correct any clerical or typographical
errors in the map or legal description.
(C) AVAILABILITY.—Each map and legal description
submitted under subparagraph (A) shall be available in
the appropriate offices of—
(i) the Bureau of Land Management; and
(ii) the Forest Service.
(b) ADMINISTRATION OF WILDERNESS AREAS.—
(1) MANAGEMENT.—Subject to valid existing rights, each
area designated as wilderness by subsection (a)(1) shall be
administered by the Secretary in accordance with the Wilderness Act (16 U.S.C. 1131 et seq.), except that—
(A) any reference in the Wilderness Act to the effective
date of that Act shall be considered to be a reference
to the date of enactment of this Act; and
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(B) any reference in the Wilderness Act to the Secretary of Agriculture shall be considered to be a reference
to the Secretary that has jurisdiction over the land.
(2) LIVESTOCK.—The grazing of livestock in each area designated as wilderness by subsection (a)(1), where established
before the date of enactment of this Act, shall be permitted
to continue—
(A) subject to such reasonable regulations, policies,
and practices that the Secretary considers necessary; and
(B) in accordance with—
(i) section 4(d)(4) of the Wilderness Act (16 U.S.C.
1133(d)(4)); and
(ii) the guidelines set forth in Appendix A of the
report of the Committee on Interior and Insular Affairs
of the House of Representatives accompanying H.R.
2570 of the 101st Congress (H.Rep. 101–405) and H.R.
5487 of the 96th Congress (H. Rept. 96–617).
(3) WILDFIRE, INSECT, AND DISEASE MANAGEMENT.—In
accordance with section 4(d)(1) of the Wilderness Act (16 U.S.C.
1133(d)(1)), the Secretary may take such measures in each
area designated as wilderness by subsection (a)(1) as the Secretary determines to be necessary for the control of fire, insects,
and diseases (including, as the Secretary determines to be
appropriate, the coordination of those activities with a State
or local agency).
(4) BUFFER ZONES.—
(A) IN GENERAL.—Nothing in this section creates a
protective perimeter or buffer zone around any area designated as wilderness by subsection (a)(1).
(B) ACTIVITIES OUTSIDE WILDERNESS.—The fact that
an activity or use on land outside any area designated
as wilderness by subsection (a)(1) can be seen or heard
within the wilderness shall not preclude the activity or
use outside the boundary of the wilderness.
(5) MILITARY OVERFLIGHTS.—Nothing in this section
restricts or precludes—
(A) low-level overflights of military aircraft over any
area designated as wilderness by subsection (a)(1),
including military overflights that can be seen or heard
within any wilderness area;
(B) flight testing and evaluation; or
(C) the designation or creation of new units of special
use airspace, or the establishment of military flight training
routes over any wilderness area.
(6) ACQUISITION AND INCORPORATION OF LAND AND
INTERESTS IN LAND.—
(A) ACQUISITION AUTHORITY.—In accordance with
applicable laws (including regulations), the Secretary may
acquire any land or interest in land within the boundaries
of the wilderness areas designated by subsection (a)(1)
by purchase from willing sellers, donation, or exchange.
(B) INCORPORATION.—Any land or interest in land
acquired by the Secretary under subparagraph (A) shall
be incorporated into, and administered as a part of, the
wilderness area in which the land or interest in land is
located.
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(7) NATIVE AMERICAN CULTURAL AND RELIGIOUS USES.—
Nothing in this section diminishes—
(A) the rights of any Indian tribe; or
(B) any tribal rights regarding access to Federal land
for tribal activities, including spiritual, cultural, and traditional food-gathering activities.
(8) CLIMATOLOGICAL DATA COLLECTION.—In accordance with
the Wilderness Act (16 U.S.C. 1131 et seq.) and subject to
such terms and conditions as the Secretary may prescribe,
the Secretary may authorize the installation and maintenance
of hydrologic, meteorologic, or climatological collection devices
in the wilderness areas designated by subsection (a)(1) if the
Secretary determines that the facilities and access to the facilities are essential to flood warning, flood control, or water reservoir operation activities.
(9) WATER RIGHTS.—
(A) STATUTORY CONSTRUCTION.—Nothing in this section—
(i) shall constitute or be construed to constitute
either an express or implied reservation by the United
States of any water or water rights with respect to
the land designated as wilderness by subsection (a)(1);
(ii) shall affect any water rights in the State
existing on the date of enactment of this Act, including
any water rights held by the United States;
(iii) shall be construed as establishing a precedent
with regard to any future wilderness designations;
(iv) shall affect the interpretation of, or any designation made pursuant to, any other Act; or
(v) shall be construed as limiting, altering, modifying, or amending any of the interstate compacts or
equitable apportionment decrees that apportion water
among and between the State and other States.
(B) STATE WATER LAW.—The Secretary shall follow the
procedural and substantive requirements of the law of the
State in order to obtain and hold any water rights not
in existence on the date of enactment of this Act with
respect to the wilderness areas designated by subsection
(a)(1).
(10) FISH AND WILDLIFE.—
(A) JURISDICTION OF STATE.—Nothing in this section
affects the jurisdiction of the State with respect to fish
and wildlife on public land located in the State.
(B) AUTHORITY OF SECRETARY.—In furtherance of the
purposes and principles of the Wilderness Act (16 U.S.C.
1131 et seq.), the Secretary may carry out management
activities to maintain or restore fish and wildlife populations (including activities to maintain and restore fish
and wildlife habitats to support the populations) in any
wilderness area designated by subsection (a)(1) if the activities are—
(i) consistent with applicable wilderness management plans; and
(ii) carried out in accordance with—
(I) the Wilderness Act (16 U.S.C. 1131 et seq.);
and
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(II) applicable guidelines and policies,
including applicable policies described in Appendix
B of House Report 101–405.
(11) WILDLIFE WATER DEVELOPMENT PROJECTS.—Subject to
paragraph (12), the Secretary may authorize structures and
facilities, including existing structures and facilities, for wildlife
water development projects, including guzzlers, in the wilderness areas designated by subsection (a)(1) if—
(A) the structures and facilities will, as determined
by the Secretary, enhance wilderness values by promoting
healthy, viable, and more naturally distributed wildlife
populations; and
(B) the visual impacts of the structures and facilities
on the wilderness areas can reasonably be minimized.
(12) COOPERATIVE AGREEMENT.—Not later than 1 year after
the date of enactment of this Act, the Secretary shall enter
into a cooperative agreement with the State that specifies the
terms and conditions under which wildlife management activities in the wilderness areas designated by subsection (a)(1)
may be carried out.
(c) RELEASE OF WILDERNESS STUDY AREAS.—
(1) FINDING.—Congress finds that, for the purposes of section 603 of the Federal Land Policy and Management Act
of 1976 (43 U.S.C. 1782), the public land in the County administered by the Bureau of Land Management has been adequately
studied for wilderness designation.
(2) RELEASE.—Any public land described in paragraph (1)
that is not designated as wilderness by subsection (a)(1)—
(A) is no longer subject to section 603(c) of the Federal
Land Policy and Management Act of 1976 (43 U.S.C.
1782(c)); and
(B) shall be managed in accordance with applicable
law and the land management plans adopted under section
202 of that Act (43 U.S.C. 1712).
(d) TRANSFER OF ADMINISTRATIVE JURISDICTION TO NATIONAL
PARK SERVICE.—Administrative jurisdiction over the land identified
as the Watchman Wilderness on the Northeastern Washington
County Wilderness Map is hereby transferred to the National Park
Service, to be included in, and administered as part of Zion National
Park.
SEC. 1973. ZION NATIONAL PARK WILDERNESS.

(a) DEFINITIONS.—In this section:
(1) FEDERAL LAND.—The term ‘‘Federal land’’ means certain
Federal land—
(A) that is—
(i) located in the County and Iron County, Utah;
and
(ii) managed by the National Park Service;
(B) consisting of approximately 124,406 acres; and
(C) as generally depicted on the Zion National Park
Wilderness Map and the area added to the park under
section 1972(d).
(2) WILDERNESS AREA.—The term ‘‘Wilderness Area’’ means
the Zion Wilderness designated by subsection (b)(1).

Jkt 079139

PO 00011

Frm 00090

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

PUBL011

PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 1081

(3) ZION NATIONAL PARK WILDERNESS MAP.—The term ‘‘Zion
National Park Wilderness Map’’ means the map entitled ‘‘Zion
National Park Wilderness’’ and dated April 2008.
(b) ZION NATIONAL PARK WILDERNESS.—
(1) DESIGNATION.—Subject to valid existing rights, the Federal land is designated as wilderness and as a component
of the National Wilderness Preservation System, to be known
as the ‘‘Zion Wilderness’’.
(2) INCORPORATION OF ACQUIRED LAND.—Any land located
in the Zion National Park that is acquired by the Secretary
through a voluntary sale, exchange, or donation may, on the
recommendation of the Secretary, become part of the Wilderness Area, in accordance with the Wilderness Act (16 U.S.C.
1131 et seq.).
(3) MAP AND LEGAL DESCRIPTION.—
(A) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall submit to
the Committee on Energy and Natural Resources of the
Senate and the Committee on Natural Resources of the
House of Representatives a map and legal description of
the Wilderness Area.
(B) FORCE AND EFFECT.—The map and legal description
submitted under subparagraph (A) shall have the same
force and effect as if included in this Act, except that
the Secretary may correct any clerical or typographical
errors in the map or legal description.
(C) AVAILABILITY.—The map and legal description submitted under subparagraph (A) shall be available in the
appropriate offices of the National Park Service.
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SEC. 1974. RED CLIFFS NATIONAL CONSERVATION AREA.

16 USC 460www.

(a) PURPOSES.—The purposes of this section are—
(1) to conserve, protect, and enhance for the benefit and
enjoyment of present and future generations the ecological,
scenic, wildlife, recreational, cultural, historical, natural, educational, and scientific resources of the National Conservation
Area; and
(2) to protect each species that is—
(A) located in the National Conservation Area; and
(B) listed as a threatened or endangered species on
the list of threatened species or the list of endangered
species published under section 4(c)(1) of the Endangered
Species Act of 1973 (16 U.S.C. 1533(c)(1)).
(b) DEFINITIONS.—In this section:
(1) HABITAT CONSERVATION PLAN.—The term ‘‘habitat conservation plan’’ means the conservation plan entitled ‘‘Washington County Habitat Conservation Plan’’ and dated February
23, 1996.
(2) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan for the National Conservation
Area developed by the Secretary under subsection (d)(1).
(3) NATIONAL CONSERVATION AREA.—The term ‘‘National
Conservation Area’’ means the Red Cliffs National Conservation
Area that—
(A) consists of approximately 44,725 acres of public
land in the County, as generally depicted on the Red Cliffs
National Conservation Area Map; and
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(B) is established by subsection (c).
(4) PUBLIC USE PLAN.—The term ‘‘public use plan’’ means
the use plan entitled ‘‘Red Cliffs Desert Reserve Public Use
Plan’’ and dated June 12, 2000, as amended.
(5) RESOURCE MANAGEMENT PLAN.—The term ‘‘resource
management plan’’ means the management plan entitled ‘‘St.
George Field Office Resource Management Plan’’ and dated
March 15, 1999, as amended.
(c) ESTABLISHMENT.—Subject to valid existing rights, there is
established in the State the Red Cliffs National Conservation Area.
(d) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 3 years after the date
of enactment of this Act and in accordance with paragraph
(2), the Secretary shall develop a comprehensive plan for the
long-term management of the National Conservation Area.
(2) CONSULTATION.—In developing the management plan
required under paragraph (1), the Secretary shall consult
with—
(A) appropriate State, tribal, and local governmental
entities; and
(B) members of the public.
(3) INCORPORATION OF PLANS.—In developing the management plan required under paragraph (1), to the extent consistent with this section, the Secretary may incorporate any
provision of—
(A) the habitat conservation plan;
(B) the resource management plan; and
(C) the public use plan.
(e) MANAGEMENT.—
(1) IN GENERAL.—The Secretary shall manage the National
Conservation Area—
(A) in a manner that conserves, protects, and enhances
the resources of the National Conservation Area; and
(B) in accordance with—
(i) the Federal Land Policy and Management Act
of 1976 (43 U.S.C. 1701 et seq.);
(ii) this section; and
(iii) any other applicable law (including regulations).
(2) USES.—The Secretary shall only allow uses of the
National Conservation Area that the Secretary determines
would further a purpose described in subsection (a).
(3) MOTORIZED VEHICLES.—Except in cases in which motorized vehicles are needed for administrative purposes, or to
respond to an emergency, the use of motorized vehicles in
the National Conservation Area shall be permitted only on
roads designated by the management plan for the use of motorized vehicles.
(4) GRAZING.—The grazing of livestock in the National Conservation Area, where established before the date of enactment
of this Act, shall be permitted to continue—
(A) subject to—
(i) such reasonable regulations, policies, and practices as the Secretary considers necessary; and
(ii) applicable law; and
(B) in a manner consistent with the purposes described
in subsection (a).
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(5) WILDLAND FIRE OPERATIONS.—Nothing in this section
prohibits the Secretary, in cooperation with other Federal,
State, and local agencies, as appropriate, from conducting
wildland fire operations in the National Conservation Area,
consistent with the purposes of this section.
(f) INCORPORATION OF ACQUIRED LAND AND INTERESTS.—Any
land or interest in land that is located in the National Conservation
Area that is acquired by the United States shall—
(1) become part of the National Conservation Area; and
(2) be managed in accordance with—
(A) the Federal Land Policy and Management Act of
1976 (43 U.S.C. 1701 et seq.);
(B) this section; and
(C) any other applicable law (including regulations).
(g) WITHDRAWAL.—
(1) IN GENERAL.—Subject to valid existing rights, all Federal land located in the National Conservation Area are withdrawn from—
(A) all forms of entry, appropriation, and disposal
under the public land laws;
(B) location, entry, and patenting under the mining
laws; and
(C) operation of the mineral leasing, mineral materials,
and geothermal leasing laws.
(2) ADDITIONAL LAND.—If the Secretary acquires additional
land that is located in the National Conservation Area after
the date of enactment of this Act, the land is withdrawn from
operation of the laws referred to in paragraph (1) on the date
of acquisition of the land.
(h) EFFECT.—Nothing in this section prohibits the authorization
of the development of utilities within the National Conservation
Area if the development is carried out in accordance with—
(1) each utility development protocol described in the
habitat conservation plan; and
(2) any other applicable law (including regulations).
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SEC. 1975. BEAVER DAM WASH NATIONAL CONSERVATION AREA.

16 USC 460xxx.

(a) PURPOSE.—The purpose of this section is to conserve, protect, and enhance for the benefit and enjoyment of present and
future generations the ecological, scenic, wildlife, recreational, cultural, historical, natural, educational, and scientific resources of
the Beaver Dam Wash National Conservation Area.
(b) DEFINITIONS.—In this section:
(1) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan for the National Conservation
Area developed by the Secretary under subsection (d)(1).
(2) NATIONAL CONSERVATION AREA.—The term ‘‘National
Conservation Area’’ means the Beaver Dam Wash National
Conservation Area that—
(A) consists of approximately 68,083 acres of public
land in the County, as generally depicted on the Beaver
Dam Wash National Conservation Area Map; and
(B) is established by subsection (c).
(c) ESTABLISHMENT.—Subject to valid existing rights, there is
established in the State the Beaver Dam Wash National Conservation Area.
(d) MANAGEMENT PLAN.—

VerDate Nov 24 2008

09:44 Apr 16, 2009

Jkt 079139

PO 00011

Frm 00093

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

123 STAT. 1084

(1) IN GENERAL.—Not later than 3 years after the date
of enactment of this Act and in accordance with paragraph
(2), the Secretary shall develop a comprehensive plan for the
long-term management of the National Conservation Area.
(2) CONSULTATION.—In developing the management plan
required under paragraph (1), the Secretary shall consult
with—
(A) appropriate State, tribal, and local governmental
entities; and
(B) members of the public.
(3) MOTORIZED VEHICLES.—In developing the management
plan required under paragraph (1), the Secretary shall incorporate the restrictions on motorized vehicles described in subsection (e)(3).
(e) MANAGEMENT.—
(1) IN GENERAL.—The Secretary shall manage the National
Conservation Area—
(A) in a manner that conserves, protects, and enhances
the resources of the National Conservation Area; and
(B) in accordance with—
(i) the Federal Land Policy and Management Act
of 1976 (43 U.S.C. 1701 et seq.);
(ii) this section; and
(iii) any other applicable law (including regulations).
(2) USES.—The Secretary shall only allow uses of the
National Conservation Area that the Secretary determines
would further the purpose described in subsection (a).
(3) MOTORIZED VEHICLES.—
(A) IN GENERAL.—Except in cases in which motorized
vehicles are needed for administrative purposes, or to
respond to an emergency, the use of motorized vehicles
in the National Conservation Area shall be permitted only
on roads designated by the management plan for the use
of motorized vehicles.
(B) ADDITIONAL REQUIREMENT RELATING TO CERTAIN
AREAS LOCATED IN THE NATIONAL CONSERVATION AREA.—
In addition to the requirement described in subparagraph
(A), with respect to the areas designated on the Beaver
Dam Wash National Conservation Area Map as ‘‘Designated Road Areas’’, motorized vehicles shall be permitted
only on the roads identified on such map.
(4) GRAZING.—The grazing of livestock in the National Conservation Area, where established before the date of enactment
of this Act, shall be permitted to continue—
(A) subject to—
(i) such reasonable regulations, policies, and practices as the Secretary considers necessary; and
(ii) applicable law (including regulations); and
(B) in a manner consistent with the purpose described
in subsection (a).
(5) WILDLAND FIRE OPERATIONS.—Nothing in this section
prohibits the Secretary, in cooperation with other Federal,
State, and local agencies, as appropriate, from conducting
wildland fire operations in the National Conservation Area,
consistent with the purposes of this section.
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(f) INCORPORATION OF ACQUIRED LAND AND INTERESTS.—Any
land or interest in land that is located in the National Conservation
Area that is acquired by the United States shall—
(1) become part of the National Conservation Area; and
(2) be managed in accordance with—
(A) the Federal Land Policy and Management Act of
1976 (43 U.S.C. 1701 et seq.);
(B) this section; and
(C) any other applicable law (including regulations).
(g) WITHDRAWAL.—
(1) IN GENERAL.—Subject to valid existing rights, all Federal land located in the National Conservation Area is withdrawn from—
(A) all forms of entry, appropriation, and disposal
under the public land laws;
(B) location, entry, and patenting under the mining
laws; and
(C) operation of the mineral leasing, mineral materials,
and geothermal leasing laws.
(2) ADDITIONAL LAND.—If the Secretary acquires additional
land that is located in the National Conservation Area after
the date of enactment of this Act, the land is withdrawn from
operation of the laws referred to in paragraph (1) on the date
of acquisition of the land.
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SEC. 1976. ZION NATIONAL PARK WILD AND SCENIC RIVER DESIGNATION.

(a) DESIGNATION.—Section 3(a) of the Wild and Scenic Rivers
Act (16 U.S.C. 1274(a)) (as amended by section 1852) is amended
by adding at the end the following:
‘‘(204) ZION NATIONAL PARK, UTAH.—The approximately
165.5 miles of segments of the Virgin River and tributaries
of the Virgin River across Federal land within and adjacent
to Zion National Park, as generally depicted on the map entitled
‘Wild and Scenic River Segments Zion National Park and
Bureau of Land Management’ and dated April 2008, to be
administered by the Secretary of the Interior in the following
classifications:
‘‘(A) TAYLOR CREEK.—The 4.5-mile segment from the
junction of the north, middle, and south forks of Taylor
Creek, west to the park boundary and adjacent land rimto-rim, as a scenic river.
‘‘(B) NORTH FORK OF TAYLOR CREEK.—The segment
from the head of North Fork to the junction with Taylor
Creek and adjacent land rim-to-rim, as a wild river.
‘‘(C) MIDDLE FORK OF TAYLOR CREEK.—The segment
from the head of Middle Fork on Bureau of Land Management land to the junction with Taylor Creek and adjacent
land rim-to-rim, as a wild river.
‘‘(D) SOUTH FORK OF TAYLOR CREEK.—The segment
from the head of South Fork to the junction with Taylor
Creek and adjacent land rim-to-rim, as a wild river.
‘‘(E) TIMBER CREEK AND TRIBUTARIES.—The 3.1-mile
segment from the head of Timber Creek and tributaries
of Timber Creek to the junction with LaVerkin Creek and
adjacent land rim-to-rim, as a wild river.
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‘‘(F) LAVERKIN CREEK.—The 16.1-mile segment beginning in T. 38 S., R. 11 W., sec. 21, on Bureau of Land
Management land, southwest through Zion National Park,
and ending at the south end of T. 40 S., R. 12 W., sec.
7, and adjacent land 1⁄2-mile wide, as a wild river.
‘‘(G) WILLIS CREEK.—The 1.9-mile segment beginning
on Bureau of Land Management land in the SWSW sec.
27, T. 38 S., R. 11 W., to the junction with LaVerkin
Creek in Zion National Park and adjacent land rim-torim, as a wild river.
‘‘(H) BEARTRAP CANYON.—The 2.3-mile segment beginning on Bureau of Management land in the SWNW sec.
3, T. 39 S., R. 11 W., to the junction with LaVerkin Creek
and the segment from the headwaters north of Long Point
to the junction with LaVerkin Creek and adjacent land
rim-to-rim, as a wild river.
‘‘(I) HOP VALLEY CREEK.—The 3.3-mile segment beginning at the southern boundary of T. 39 S., R. 11 W.,
sec. 20, to the junction with LaVerkin Creek and adjacent
land 1⁄2-mile wide, as a wild river.
‘‘(J) CURRENT CREEK.—The 1.4-mile segment from the
head of Current Creek to the junction with LaVerkin Creek
and adjacent land rim-to-rim, as a wild river.
‘‘(K) CANE CREEK.—The 0.6-mile segment from the
head of Smith Creek to the junction with LaVerkin Creek
and adjacent land 1⁄2-mile wide, as a wild river.
‘‘(L) SMITH CREEK.—The 1.3-mile segment from the
head of Smith Creek to the junction with LaVerkin Creek
and adjacent land 1⁄2-mile wide, as a wild river.
‘‘(M) NORTH CREEK LEFT AND RIGHT FORKS.—The segment of the Left Fork from the junction with Wildcat
Canyon to the junction with Right Fork, from the head
of Right Fork to the junction with Left Fork, and from
the junction of the Left and Right Forks southwest to
Zion National Park boundary and adjacent land rim-torim, as a wild river.
‘‘(N) WILDCAT CANYON (BLUE CREEK).—The segment of
Blue Creek from the Zion National Park boundary to the
junction with the Right Fork of North Creek and adjacent
land rim-to-rim, as a wild river.
‘‘(O) LITTLE CREEK.—The segment beginning at the
head of Little Creek to the junction with the Left Fork
of North Creek and adjacent land 1⁄2-mile wide, as a wild
river.
‘‘(P) RUSSELL GULCH.—The segment from the head of
Russell Gulch to the junction with the Left Fork of North
Creek and adjacent land rim-to-rim, as a wild river.
‘‘(Q) GRAPEVINE WASH.—The 2.6-mile segment from the
Lower Kolob Plateau to the junction with the Left Fork
of North Creek and adjacent land rim-to-rim, as a scenic
river.
‘‘(R) PINE SPRING WASH.—The 4.6-mile segment to the
junction with the left fork of North Creek and adjacent
land 1⁄2-mile, as a scenic river.
‘‘(S) WOLF SPRINGS WASH.—The 1.4-mile segment from
the head of Wolf Springs Wash to the junction with Pine
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Spring Wash and adjacent land 1⁄2-mile wide, as a scenic
river.
‘‘(T) KOLOB CREEK.—The 5.9-mile segment of Kolob
Creek beginning in T. 39 S., R. 10 W., sec. 30, through
Bureau of Land Management land and Zion National Park
land to the junction with the North Fork of the Virgin
River and adjacent land rim-to-rim, as a wild river.
‘‘(U) OAK CREEK.—The 1-mile stretch of Oak Creek
beginning in T. 39 S., R. 10 W., sec. 19, to the junction
with Kolob Creek and adjacent land rim-to-rim, as a wild
river.
‘‘(V) GOOSE CREEK.—The 4.6-mile segment of Goose
Creek from the head of Goose Creek to the junction with
the North Fork of the Virgin River and adjacent land
rim-to-rim, as a wild river.
‘‘(W) DEEP CREEK.—The 5.3-mile segment of Deep
Creek beginning on Bureau of Land Management land
at the northern boundary of T. 39 S., R. 10 W., sec. 23,
south to the junction of the North Fork of the Virgin
River and adjacent land rim-to-rim, as a wild river.
‘‘(X) NORTH FORK OF THE VIRGIN RIVER.—The 10.8mile segment of the North Fork of the Virgin River beginning on Bureau of Land Management land at the eastern
border of T. 39 S., R. 10 W., sec. 35, to Temple of Sinawava
and adjacent land rim-to-rim, as a wild river.
‘‘(Y) NORTH FORK OF THE VIRGIN RIVER.—The 8-mile
segment of the North Fork of the Virgin River from Temple
of Sinawava south to the Zion National Park boundary
and adjacent land 1⁄2-mile wide, as a recreational river.
‘‘(Z) IMLAY CANYON.—The segment from the head of
Imlay Creek to the junction with the North Fork of the
Virgin River and adjacent land rim-to-rim, as a wild river.
‘‘(AA) ORDERVILLE CANYON.—The segment from the
eastern boundary of Zion National Park to the junction
with the North Fork of the Virgin River and adjacent
land rim-to-rim, as a wild river.
‘‘(BB) MYSTERY CANYON.—The segment from the head
of Mystery Canyon to the junction with the North Fork
of the Virgin River and adjacent land rim-to-rim, as a
wild river.
‘‘(CC) ECHO CANYON.—The segment from the eastern
boundary of Zion National Park to the junction with the
North Fork of the Virgin River and adjacent land rimto-rim, as a wild river.
‘‘(DD) BEHUNIN CANYON.—The segment from the head
of Behunin Canyon to the junction with the North Fork
of the Virgin River and adjacent land rim-to-rim, as a
wild river.
‘‘(EE) HEAPS CANYON.—The segment from the head
of Heaps Canyon to the junction with the North Fork
of the Virgin River and adjacent land rim-to-rim, as a
wild river.
‘‘(FF) BIRCH CREEK.—The segment from the head of
Birch Creek to the junction with the North Fork of the
Virgin River and adjacent land 1⁄2-mile wide, as a wild
river.
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‘‘(GG) OAK CREEK.—The segment of Oak Creek from
the head of Oak Creek to where the forks join and adjacent
land 1⁄2-mile wide, as a wild river.
‘‘(HH) OAK CREEK.—The 1-mile segment of Oak Creek
from the point at which the 2 forks of Oak Creek join
to the junction with the North Fork of the Virgin River
and adjacent land 1⁄2-mile wide, as a recreational river.
‘‘(II) CLEAR CREEK.—The 6.4-mile segment of Clear
Creek from the eastern boundary of Zion National Park
to the junction with Pine Creek and adjacent land rimto-rim, as a recreational river.
‘‘(JJ) PINE CREEK .—The 2-mile segment of Pine Creek
from the head of Pine Creek to the junction with Clear
Creek and adjacent land rim-to-rim, as a wild river.
‘‘(KK) PINE CREEK.—The 3-mile segment of Pine Creek
from the junction with Clear Creek to the junction with
the North Fork of the Virgin River and adjacent land
rim-to-rim, as a recreational river.
‘‘(LL) EAST FORK OF THE VIRGIN RIVER.—The 8-mile
segment of the East Fork of the Virgin River from the
eastern boundary of Zion National Park through
Parunuweap Canyon to the western boundary of Zion
National Park and adjacent land 1⁄2-mile wide, as a wild
river.
‘‘(MM) SHUNES CREEK.—The 3-mile segment of Shunes
Creek from the dry waterfall on land administered by
the Bureau of Land Management through Zion National
Park to the western boundary of Zion National Park and
adjacent land 1⁄2-mile wide as a wild river.’’.
(b) INCORPORATION OF ACQUIRED NON-FEDERAL LAND.—If the
United States acquires any non-Federal land within or adjacent
to Zion National Park that includes a river segment that is contiguous to a river segment of the Virgin River designated as a wild,
scenic, or recreational river by paragraph (204) of section 3(a)
of the Wild and Scenic Rivers Act (16 U.S.C. 1274(a)) (as added
by subsection (a)), the acquired river segment shall be incorporated
in, and be administered as part of, the applicable wild, scenic,
or recreational river.
(c) SAVINGS CLAUSE.—The amendment made by subsection (a)
does not affect the agreement among the United States, the State,
the Washington County Water Conservancy District, and the Kane
County Water Conservancy District entitled ‘‘Zion National Park
Water Rights Settlement Agreement’’ and dated December 4, 1996.
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SEC. 1977. WASHINGTON COUNTY COMPREHENSIVE TRAVEL AND
TRANSPORTATION MANAGEMENT PLAN.

(a) DEFINITIONS.—In this section:
(1) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(2) SECRETARY CONCERNED.—The term ‘‘Secretary concerned’’ means—
(A) with respect to land managed by the Bureau of
Land Management, the Secretary; and
(B) with respect to land managed by the Forest Service,
the Secretary of Agriculture.
(3) TRAIL.—The term ‘‘trail’’ means the High Desert OffHighway Vehicle Trail designated under subsection (c)(1)(A).
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(4) TRAVEL MANAGEMENT PLAN.—The term ‘‘travel management plan’’ means the comprehensive travel and transportation
management plan developed under subsection (b)(1).
(b) COMPREHENSIVE TRAVEL AND TRANSPORTATION MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 3 years after the date
of enactment of this Act, in accordance with the Federal Land
Policy and Management Act of 1976 (43 U.S.C. 1701 et seq.)
and other applicable laws (including regulations), the Secretary,
in consultation with appropriate Federal agencies and State,
tribal, and local governmental entities, and after an opportunity
for public comment, shall develop a comprehensive travel
management plan for the land managed by the Bureau of
Land Management in the County—
(A) to provide to the public a clearly marked network
of roads and trails with signs and maps to promote—
(i) public safety and awareness; and
(ii) enhanced recreation and general access
opportunities;
(B) to help reduce in the County growing conflicts
arising from interactions between—
(i) motorized recreation; and
(ii) the important resource values of public land;
(C) to promote citizen-based opportunities for—
(i) the monitoring and stewardship of the trail;
and
(ii) trail system management; and
(D) to support law enforcement officials in promoting—
(i) compliance with off-highway vehicle laws
(including regulations); and
(ii) effective deterrents of abuses of public land.
(2) SCOPE; CONTENTS.—In developing the travel management plan, the Secretary shall—
(A) in consultation with appropriate Federal agencies,
State, tribal, and local governmental entities (including
the County and St. George City, Utah), and the public,
identify 1 or more alternatives for a northern transportation route in the County;
(B) ensure that the travel management plan contains
a map that depicts the trail; and
(C) designate a system of areas, roads, and trails for
mechanical and motorized use.
(c) DESIGNATION OF TRAIL.—
(1) DESIGNATION.—
(A) IN GENERAL.—As a component of the travel
management plan, and in accordance with subparagraph
(B), the Secretary, in coordination with the Secretary of
Agriculture, and after an opportunity for public comment,
shall designate a trail (which may include a system of
trails)—
(i) for use by off-highway vehicles; and
(ii) to be known as the ‘‘High Desert Off-Highway
Vehicle Trail’’.
(B) REQUIREMENTS.—In designating the trail, the Secretary shall only include trails that are—
(i) as of the date of enactment of this Act, authorized for use by off-highway vehicles; and
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(ii) located on land that is managed by the Bureau
of Land Management in the County.
(C) NATIONAL FOREST LAND.—The Secretary of Agriculture, in coordination with the Secretary and in accordance with applicable law, may designate a portion of the
trail on National Forest System land within the County.
(D) MAP.—A map that depicts the trail shall be on
file and available for public inspection in the appropriate
offices of—
(i) the Bureau of Land Management; and
(ii) the Forest Service.
(2) MANAGEMENT.—
(A) IN GENERAL.—The Secretary concerned shall manage the trail—
(i) in accordance with applicable laws (including
regulations);
(ii) to ensure the safety of citizens who use the
trail; and
(iii) in a manner by which to minimize any damage
to sensitive habitat or cultural resources.
(B) MONITORING; EVALUATION.—To minimize the
impacts of the use of the trail on environmental and cultural resources, the Secretary concerned shall—
(i) annually assess the effects of the use of offhighway vehicles on—
(I) the trail; and
(II) land located in proximity to the trail; and
(ii) in consultation with the Utah Department of
Natural Resources, annually assess the effects of the
use of the trail on wildlife and wildlife habitat.
(C) CLOSURE.—The Secretary concerned, in consultation with the State and the County, and subject to subparagraph (D), may temporarily close or permanently reroute
a portion of the trail if the Secretary concerned determines
that—
(i) the trail is having an adverse impact on—
(I) wildlife habitats;
(II) natural resources;
(III) cultural resources; or
(IV) traditional uses;
(ii) the trail threatens public safety; or
(iii) closure of the trail is necessary—
(I) to repair damage to the trail; or
(II) to repair resource damage.
(D) REROUTING.—Any portion of the trail that is temporarily closed by the Secretary concerned under subparagraph (C) may be permanently rerouted along any road
or trail—
(i) that is—
(I) in existence as of the date of the closure
of the portion of the trail;
(II) located on public land; and
(III) open to motorized use; and
(ii) if the Secretary concerned determines that
rerouting the portion of the trail would not significantly
increase or decrease the length of the trail.
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(E) NOTICE OF AVAILABLE ROUTES.—The Secretary, in
coordination with the Secretary of Agriculture, shall ensure
that visitors to the trail have access to adequate notice
relating to the availability of trail routes through—
(i) the placement of appropriate signage along the
trail; and
(ii) the distribution of maps, safety education materials, and other information that the Secretary concerned determines to be appropriate.
(3) EFFECT.—Nothing in this section affects the ownership,
management, or other rights relating to any non-Federal land
(including any interest in any non-Federal land).
SEC. 1978. LAND DISPOSAL AND ACQUISITION.

(a) IN GENERAL.—Consistent with applicable law, the Secretary
of the Interior may sell public land located within Washington
County, Utah, that, as of July 25, 2000, has been identified for
disposal in appropriate resource management plans.
(b) USE OF PROCEEDS.—
(1) IN GENERAL.—Notwithstanding any other provision of
law (other than a law that specifically provides for a portion
of the proceeds of a land sale to be distributed to any trust
fund of the State), proceeds from the sale of public land under
subsection (a) shall be deposited in a separate account in the
Treasury to be known as the ‘‘Washington County, Utah Land
Acquisition Account’’.
(2) AVAILABILITY.—
(A) IN GENERAL.—Amounts in the account shall be
available to the Secretary, without further appropriation,
to purchase from willing sellers lands or interests in land
within the wilderness areas and National Conservation
Areas established by this subtitle.
(B) APPLICABILITY.—Any purchase of land or interest
in land under subparagraph (A) shall be in accordance
with applicable law.
SEC. 1979. MANAGEMENT OF PRIORITY BIOLOGICAL AREAS.

(a) IN GENERAL.—In accordance with applicable Federal laws
(including regulations), the Secretary of the Interior shall—
(1) identify areas located in the County where biological
conservation is a priority; and
(2) undertake activities to conserve and restore plant and
animal species and natural communities within such areas.
(b) GRANTS; COOPERATIVE AGREEMENTS.—In carrying out subsection (a), the Secretary of the Interior may make grants to,
or enter into cooperative agreements with, State, tribal, and local
governmental entities and private entities to conduct research,
develop scientific analyses, and carry out any other initiative
relating to the restoration or conservation of the areas.
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SEC. 1980. PUBLIC PURPOSE CONVEYANCES.

(a) IN GENERAL.—Notwithstanding the land use planning
requirements of sections 202 and 203 of the Federal Land Policy
and Management Act of 1976 (43 U.S.C. 1712, 1713), upon the
request of the appropriate local governmental entity, as described
below, the Secretary shall convey the following parcels of public
land without consideration, subject to the provisions of this section:
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(1) TEMPLE QUARRY.—The approximately 122-acre parcel
known as ‘‘Temple Quarry’’ as generally depicted on the Washington County Growth and Conservation Act Map as ‘‘Parcel
B’’, to the City of St. George, Utah, for open space and public
recreation purposes.
(2) HURRICANE CITY SPORTS PARK.—The approximately 41acre parcel as generally depicted on the Washington County
Growth and Conservation Act Map as ‘‘Parcel C’’, to the City
of Hurricane, Utah, for public recreation purposes and public
administrative offices.
(3) WASHINGTON COUNTY SCHOOL DISTRICT.—The approximately 70-acre parcel as generally depicted on the Washington
County Growth and Conservation Act Map as ‘‘Parcel D’’, to
the Washington County Public School District for use for public
school and related educational and administrative purposes.
(4) WASHINGTON COUNTY JAIL.—The approximately 80-acre
parcel as generally depicted on the Washington County Growth
and Conservation Act Map as ‘‘Parcel E’’, to Washington
County, Utah, for expansion of the Purgatory Correctional
Facility.
(5) HURRICANE EQUESTRIAN PARK.—The approximately 40acre parcel as generally depicted on the Washington County
Growth and Conservation Act Map as ‘‘Parcel F’’, to the City
of Hurricane, Utah, for use as a public equestrian park.
(b) MAP AND LEGAL DESCRIPTIONS.—As soon as practicable
after the date of enactment of this Act, the Secretary shall finalize
legal descriptions of the parcels to be conveyed under this section.
The Secretary may correct any minor errors in the map referenced
in subsection (a) or in the applicable legal descriptions. The map
and legal descriptions shall be on file and available for public
inspection in the appropriate offices of the Bureau of Land Management.
(c) REVERSION.—
(1) IN GENERAL.—If any parcel conveyed under this section
ceases to be used for the public purpose for which the parcel
was conveyed, as described in subsection (a), the land shall,
at the discretion of the Secretary based on his determination
of the best interests of the United States, revert to the United
States.
(2) RESPONSIBILITY OF LOCAL GOVERNMENTAL ENTITY.—If
the Secretary determines pursuant to paragraph (1) that the
land should revert to the United States, and if the Secretary
determines that the land is contaminated with hazardous
waste, the local governmental entity to which the land was
conveyed shall be responsible for remediation of the contamination.
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SEC. 1981. CONVEYANCE OF DIXIE NATIONAL FOREST LAND.

(a) DEFINITIONS.—In this section:
(1) COVERED FEDERAL LAND.—The term ‘‘covered Federal
land’’ means the approximately 66.07 acres of land in the
Dixie National Forest in the State, as depicted on the map.
(2) LANDOWNER.—The term ‘‘landowner’’ means Kirk R.
Harrison, who owns land in Pinto Valley, Utah.
(3) MAP.—The term ‘‘map’’ means the map entitled
‘‘Conveyance of Dixie National Forest Land’’ and dated
December 18, 2008.
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(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of Agriculture.
(b) CONVEYANCE.—
(1) IN GENERAL.—The Secretary may convey to the landowner all right, title, and interest of the United States in
and to any of the covered Federal land (including any improvements or appurtenances to the covered Federal land) by sale
or exchange.
(2) LEGAL DESCRIPTION.—The exact acreage and legal
description of the covered Federal land to be conveyed under
paragraph (1) shall be determined by surveys satisfactory to
the Secretary.
(3) CONSIDERATION.—
(A) IN GENERAL.—As consideration for any conveyance
by sale under paragraph (1), the landowner shall pay to
the Secretary an amount equal to the fair market value
of any Federal land conveyed, as determined under
subparagraph (B).
(B) APPRAISAL.—The fair market value of any Federal
land that is conveyed under paragraph (1) shall be determined by an appraisal acceptable to the Secretary that
is performed in accordance with—
(i) the Uniform Appraisal Standards for Federal
Land Acquisitions;
(ii) the Uniform Standards of Professional
Appraisal Practice; and
(iii) any other applicable law (including regulations).
(4) DISPOSITION AND USE OF PROCEEDS.—
(A) DISPOSITION OF PROCEEDS.—The Secretary shall
deposit the proceeds of any sale of land under paragraph
(1) in the fund established under Public Law 90–171 (commonly known as the ‘‘Sisk Act’’) (16 U.S.C. 484a).
(B) USE OF PROCEEDS.—Amounts deposited under
subparagraph (A) shall be available to the Secretary, without further appropriation and until expended, for the
acquisition of real property or interests in real property
for inclusion in the Dixie National Forest in the State.
(5) ADDITIONAL TERMS AND CONDITIONS.—The Secretary
may require any additional terms and conditions for any
conveyance under paragraph (1) that the Secretary determines
to be appropriate to protect the interests of the United States.
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SEC. 1982. TRANSFER OF LAND INTO TRUST FOR SHIVWITS BAND OF
PAIUTE INDIANS.

25 USC 766 note.

(a) DEFINITIONS.—In this section:
(1) PARCEL A.—The term ‘‘Parcel A’’ means the parcel that
consists of approximately 640 acres of land that is—
(A) managed by the Bureau of Land Management;
(B) located in Washington County, Utah; and
(C) depicted on the map entitled ‘‘Washington County
Growth and Conservation Act Map’’.
(2) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(3) TRIBE.—The term ‘‘Tribe’’ means the Shivwits Band
of Paiute Indians of the State of Utah.
(b) PARCEL TO BE HELD IN TRUST.—
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(1) IN GENERAL.—At the request of the Tribe, the Secretary
shall take into trust for the benefit of the Tribe all right,
title, and interest of the United States in and to Parcel A.
(2) SURVEY; LEGAL DESCRIPTION.—
(A) SURVEY.—Not later than 180 days after the date
of enactment of this Act, the Secretary, acting through
the Director of the Bureau of Land Management, shall
complete a survey of Parcel A to establish the boundary
of Parcel A.
(B) LEGAL DESCRIPTION OF PARCEL A.—
(i) IN GENERAL.—Upon the completion of the
survey under subparagraph (A), the Secretary shall
publish in the Federal Register a legal description
of—
(I) the boundary line of Parcel A; and
(II) Parcel A.
(ii) TECHNICAL CORRECTIONS.—Before the date of
publication of the legal descriptions under clause (i),
the Secretary may make minor corrections to correct
technical and clerical errors in the legal descriptions.
(iii) EFFECT.—Effective beginning on the date of
publication of the legal descriptions under clause (i),
the legal descriptions shall be considered to be the
official legal descriptions of Parcel A.
(3) EFFECT.—Nothing in this section—
(A) affects any valid right in existence on the date
of enactment of this Act;
(B) enlarges, impairs, or otherwise affects any right
or claim of the Tribe to any land or interest in land other
than to Parcel A that is—
(i) based on an aboriginal or Indian title; and
(ii) in existence as of the date of enactment of
this Act; or
(C) constitutes an express or implied reservation of
water or a water right with respect to Parcel A.
(4) LAND TO BE MADE A PART OF THE RESERVATION.—Land
taken into trust pursuant to this section shall be considered
to be part of the reservation of the Tribe.

Deadline.

Federal Register,
publication.

Effective date.

SEC. 1983. AUTHORIZATION OF APPROPRIATIONS.

There are authorized to be appropriated such sums as are
necessary to carry out this subtitle.

TITLE II—BUREAU OF LAND
MANAGEMENT AUTHORIZATIONS
Subtitle A—National Landscape
Conservation System
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16 USC 7201.

SEC. 2001. DEFINITIONS.

In this subtitle:
(1) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(2) SYSTEM.—The term ‘‘system’’ means the National Landscape Conservation System established by section 2002(a).
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SEC. 2002. ESTABLISHMENT OF THE NATIONAL LANDSCAPE CONSERVATION SYSTEM.

16 USC 7202.

(a) ESTABLISHMENT.—In order to conserve, protect, and restore
nationally significant landscapes that have outstanding cultural,
ecological, and scientific values for the benefit of current and future
generations, there is established in the Bureau of Land Management the National Landscape Conservation System.
(b) COMPONENTS.—The system shall include each of the following areas administered by the Bureau of Land Management:
(1) Each area that is designated as—
(A) a national monument;
(B) a national conservation area;
(C) a wilderness study area;
(D) a national scenic trail or national historic trail
designated as a component of the National Trails System;
(E) a component of the National Wild and Scenic Rivers
System; or
(F) a component of the National Wilderness Preservation System.
(2) Any area designated by Congress to be administered
for conservation purposes, including—
(A) the Steens Mountain Cooperative Management and
Protection Area;
(B) the Headwaters Forest Reserve;
(C) the Yaquina Head Outstanding Natural Area;
(D) public land within the California Desert Conservation Area administered by the Bureau of Land Management
for conservation purposes; and
(E) any additional area designated by Congress for
inclusion in the system.
(c) MANAGEMENT.—The Secretary shall manage the system—
(1) in accordance with any applicable law (including regulations) relating to any component of the system included under
subsection (b); and
(2) in a manner that protects the values for which the
components of the system were designated.
(d) EFFECT.—
(1) IN GENERAL.—Nothing in this subtitle enhances, diminishes, or modifies any law or proclamation (including regulations relating to the law or proclamation) under which the
components of the system described in subsection (b) were
established or are managed, including—
(A) the Alaska National Interest Lands Conservation
Act (16 U.S.C. 3101 et seq.);
(B) the Wilderness Act (16 U.S.C. 1131 et seq.);
(C) the Wild and Scenic Rivers Act (16 U.S.C. 1271
et seq.);
(D) the National Trails System Act (16 U.S.C. 1241
et seq.); and
(E) the Federal Land Policy and Management Act of
1976 (43 U.S.C. 1701 et seq.).
(2) FISH AND WILDLIFE.—Nothing in this subtitle shall be
construed as affecting the authority, jurisdiction, or responsibility of the several States to manage, control, or regulate
fish and resident wildlife under State law or regulations,
including the regulation of hunting, fishing, trapping and recreational shooting on public land managed by the Bureau of
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Land Management. Nothing in this subtitle shall be construed
as limiting access for hunting, fishing, trapping, or recreational
shooting.

16 USC 7203.

SEC. 2003. AUTHORIZATION OF APPROPRIATIONS.

There are authorized to be appropriated such sums as are
necessary to carry out this subtitle.

Subtitle B—Prehistoric Trackways
National Monument

New Mexico.
16 USC 431 note.

SEC. 2101. FINDINGS.

Congress finds that—
(1) in 1987, a major deposit of Paleozoic Era fossilized
footprint megatrackways was discovered in the Robledo Mountains in southern New Mexico;
(2) the trackways contain footprints of numerous amphibians, reptiles, and insects (including previously unknown species), plants, and petrified wood dating back approximately
280,000,000 years, which collectively provide new opportunities
to understand animal behaviors and environments from a time
predating the dinosaurs;
(3) title III of Public Law 101–578 (104 Stat. 2860)—
(A) provided interim protection for the site at which
the trackways were discovered; and
(B) directed the Secretary of the Interior to—
(i) prepare a study assessing the significance of
the site; and
(ii) based on the study, provide recommendations
for protection of the paleontological resources at the
site;
(4) the Bureau of Land Management completed the Paleozoic Trackways Scientific Study Report in 1994, which
characterized the site as containing ‘‘the most scientifically
significant Early Permian tracksites’’ in the world;
(5) despite the conclusion of the study and the recommendations for protection, the site remains unprotected and many
irreplaceable trackways specimens have been lost to vandalism
or theft; and
(6) designation of the trackways site as a National Monument would protect the unique fossil resources for present
and future generations while allowing for public education and
continued scientific research opportunities.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 2102. DEFINITIONS.

In this subtitle:
(1) MONUMENT.—The term ‘‘Monument’’ means the Prehistoric Trackways National Monument established by section
2103(a).
(2) PUBLIC LAND.—The term ‘‘public land’’ has the meaning
given the term ‘‘public lands’’ in section 103 of the Federal
Land Policy and Management Act of 1976 (43 U.S.C. 1702).
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
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SEC. 2103. ESTABLISHMENT.

(a) IN GENERAL.—In order to conserve, protect, and enhance
the unique and nationally important paleontological, scientific, educational, scenic, and recreational resources and values of the public
land described in subsection (b), there is established the Prehistoric
Trackways National Monument in the State of New Mexico.
(b) DESCRIPTION OF LAND.—The Monument shall consist of
approximately 5,280 acres of public land in Doña Ana County,
New Mexico, as generally depicted on the map entitled ‘‘Prehistoric
Trackways National Monument’’ and dated December 17, 2008.
(c) MAP; LEGAL DESCRIPTION.—
(1) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall prepare and submit
to Congress an official map and legal description of the Monument.
(2) CORRECTIONS.—The map and legal description submitted under paragraph (1) shall have the same force and
effect as if included in this subtitle, except that the Secretary
may correct any clerical or typographical errors in the legal
description and the map.
(3) CONFLICT BETWEEN MAP AND LEGAL DESCRIPTION.—In
the case of a conflict between the map and the legal description,
the map shall control.
(4) AVAILABILITY OF MAP AND LEGAL DESCRIPTION.—Copies
of the map and legal description shall be on file and available
for public inspection in the appropriate offices of the Bureau
of Land Management.
(d) MINOR BOUNDARY ADJUSTMENTS.—If additional paleontological resources are discovered on public land adjacent to the Monument after the date of enactment of this Act, the Secretary may
make minor boundary adjustments to the Monument to include
the resources in the Monument.

New Mexico.
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SEC. 2104. ADMINISTRATION.

(a) MANAGEMENT.—
(1) IN GENERAL.—The Secretary shall manage the Monument—
(A) in a manner that conserves, protects, and enhances
the resources and values of the Monument, including the
resources and values described in section 2103(a); and
(B) in accordance with—
(i) this subtitle;
(ii) the Federal Land Policy and Management Act
of 1976 (43 U.S.C. 1701 et seq.); and
(iii) other applicable laws.
(2) NATIONAL LANDSCAPE CONSERVATION SYSTEM.—The
Monument shall be managed as a component of the National
Landscape Conservation System.
(b) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 3 years after the date
of enactment of this Act, the Secretary shall develop a comprehensive management plan for the long-term protection and
management of the Monument.
(2) COMPONENTS.—The management plan under paragraph
(1)—
(A) shall—
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(i) describe the appropriate uses and management
of the Monument, consistent with the provisions of
this subtitle; and
(ii) allow for continued scientific research at the
Monument during the development of the management
plan; and
(B) may—
(i) incorporate any appropriate decisions contained
in any current management or activity plan for the
land described in section 2103(b); and
(ii) use information developed in studies of any
land within or adjacent to the Monument that were
conducted before the date of enactment of this Act.
(c) AUTHORIZED USES.—The Secretary shall only allow uses
of the Monument that the Secretary determines would further
the purposes for which the Monument has been established.
(d) INTERPRETATION, EDUCATION, AND SCIENTIFIC RESEARCH.—
(1) IN GENERAL.—The Secretary shall provide for public
interpretation of, and education and scientific research on, the
paleontological resources of the Monument, with priority given
to exhibiting and curating the resources in Doña Ana County,
New Mexico.
(2) COOPERATIVE AGREEMENTS.—The Secretary may enter
into cooperative agreements with appropriate public entities
to carry out paragraph (1).
(e) SPECIAL MANAGEMENT AREAS.—
(1) IN GENERAL.—The establishment of the Monument shall
not change the management status of any area within the
boundary of the Monument that is—
(A) designated as a wilderness study area and managed
in accordance with section 603(c) of the Federal Land Policy
and Management Act of 1976 (43 U.S.C. 1782(c)); or
(B) managed as an area of critical environment concern.
(2) CONFLICT OF LAWS.—If there is a conflict between the
laws applicable to the areas described in paragraph (1) and
this subtitle, the more restrictive provision shall control.
(f) MOTORIZED VEHICLES.—
(1) IN GENERAL.—Except as needed for administrative purposes or to respond to an emergency, the use of motorized
vehicles in the Monument shall be allowed only on roads and
trails designated for use by motorized vehicles under the
management plan prepared under subsection (b).
(2) PERMITTED EVENTS.—The Secretary may issue permits
for special recreation events involving motorized vehicles within
the boundaries of the Monument—
(A) to the extent the events do not harm paleontological
resources; and
(B) subject to any terms and conditions that the Secretary determines to be necessary.
(g) WITHDRAWALS.—Subject to valid existing rights, any Federal
land within the Monument and any land or interest in land that
is acquired by the United States for inclusion in the Monument
after the date of enactment of this Act are withdrawn from—
(1) entry, appropriation, or disposal under the public land
laws;
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(2) location, entry, and patent under the mining laws;
and
(3) operation of the mineral leasing laws, geothermal
leasing laws, and minerals materials laws.
(h) GRAZING.—The Secretary may allow grazing to continue
in any area of the Monument in which grazing is allowed before
the date of enactment of this Act, subject to applicable laws
(including regulations).
(i) WATER RIGHTS.—Nothing in this subtitle constitutes an
express or implied reservation by the United States of any water
or water rights with respect to the Monument.
SEC. 2105. AUTHORIZATION OF APPROPRIATIONS.

There are authorized to be appropriated such sums as are
necessary to carry out this subtitle.

Subtitle C—Fort Stanton-Snowy River
Cave National Conservation Area

New Mexico.

SEC. 2201. DEFINITIONS.

16 USC 460yyy.

In this subtitle:
(1) CONSERVATION AREA.—The term ‘‘Conservation Area’’
means the Fort Stanton-Snowy River Cave National Conservation Area established by section 2202(a).
(2) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan developed for the Conservation
Area under section 2203(c).
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior, acting through the Director of the Bureau
of Land Management.
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SEC. 2202. ESTABLISHMENT OF THE FORT STANTON-SNOWY RIVER
CAVE NATIONAL CONSERVATION AREA.

16 USC
460yyy–1.

(a) ESTABLISHMENT; PURPOSES.—There is established the Fort
Stanton-Snowy River Cave National Conservation Area in Lincoln
County, New Mexico, to protect, conserve, and enhance the unique
and nationally important historic, cultural, scientific, archaeological,
natural, and educational subterranean cave resources of the Fort
Stanton-Snowy River cave system.
(b) AREA INCLUDED.—The Conservation Area shall include the
area within the boundaries depicted on the map entitled ‘‘Fort
Stanton-Snowy River Cave National Conservation Area’’ and dated
December 15, 2008.
(c) MAP AND LEGAL DESCRIPTION.—
(1) IN GENERAL.—As soon as practicable after the date
of enactment of this Act, the Secretary shall submit to Congress
a map and legal description of the Conservation Area.
(2) EFFECT.—The map and legal description of the Conservation Area shall have the same force and effect as if
included in this subtitle, except that the Secretary may correct
any minor errors in the map and legal description.
(3) PUBLIC AVAILABILITY.—The map and legal description
of the Conservation Area shall be available for public inspection
in the appropriate offices of the Bureau of Land Management.
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SEC. 2203. MANAGEMENT OF THE CONSERVATION AREA.

(a) MANAGEMENT.—
(1) IN GENERAL.—The Secretary shall manage the Conservation Area—
(A) in a manner that conserves, protects, and enhances
the resources and values of the Conservation Area,
including the resources and values described in section
2202(a); and
(B) in accordance with—
(i) this subtitle;
(ii) the Federal Land Policy and Management Act
of 1976 (43 U.S.C. 1701 et seq.); and
(iii) any other applicable laws.
(2) USES.—The Secretary shall only allow uses of the Conservation Area that are consistent with the protection of the
cave resources.
(3) REQUIREMENTS.—In administering the Conservation
Area, the Secretary shall provide for—
(A) the conservation and protection of the natural and
unique features and environs for scientific, educational,
and other appropriate public uses of the Conservation Area;
(B) public access, as appropriate, while providing for
the protection of the cave resources and for public safety;
(C) the continuation of other existing uses or other
new uses of the Conservation Area that do not impair
the purposes for which the Conservation Area is established;
(D) management of the surface area of the Conservation Area in accordance with the Fort Stanton Area of
Critical Environmental Concern Final Activity Plan dated
March, 2001, or any amendments to the plan, consistent
with this subtitle; and
(E) scientific investigation and research opportunities
within the Conservation Area, including through partnerships with colleges, universities, schools, scientific institutions, researchers, and scientists to conduct research and
provide educational and interpretive services within the
Conservation Area.
(b) WITHDRAWALS.—Subject to valid existing rights, all Federal
surface and subsurface land within the Conservation Area and
all land and interests in the land that are acquired by the United
States after the date of enactment of this Act for inclusion in
the Conservation Area, are withdrawn from—
(1) all forms of entry, appropriation, or disposal under
the general land laws;
(2) location, entry, and patent under the mining laws;
and
(3) operation under the mineral leasing and geothermal
leasing laws.
(c) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 2 years after the date
of enactment of this Act, the Secretary shall develop a comprehensive plan for the long-term management of the Conservation Area.
(2) PURPOSES.—The management plan shall—
(A) describe the appropriate uses and management
of the Conservation Area;
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(B) incorporate, as appropriate, decisions contained in
any other management or activity plan for the land within
or adjacent to the Conservation Area;
(C) take into consideration any information developed
in studies of the land and resources within or adjacent
to the Conservation Area; and
(D) provide for a cooperative agreement with Lincoln
County, New Mexico, to address the historical involvement
of the local community in the interpretation and protection
of the resources of the Conservation Area.
(d) RESEARCH AND INTERPRETIVE FACILITIES.—
(1) IN GENERAL.—The Secretary may establish facilities
for—
(A) the conduct of scientific research; and
(B) the interpretation of the historical, cultural, scientific, archaeological, natural, and educational resources
of the Conservation Area.
(2) COOPERATIVE AGREEMENTS.—The Secretary may, in a
manner consistent with this subtitle, enter into cooperative
agreements with the State of New Mexico and other institutions
and organizations to carry out the purposes of this subtitle.
(e) WATER RIGHTS.—Nothing in this subtitle constitutes an
express or implied reservation of any water right.
SEC. 2204. AUTHORIZATION OF APPROPRIATIONS.

There are authorized to be appropriated such sums as are
necessary to carry out this subtitle.

16 USC
460yyy–3.

Subtitle D—Snake River Birds of Prey
National Conservation Area
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SEC. 2301. SNAKE RIVER BIRDS OF PREY NATIONAL CONSERVATION
AREA.

(a) RENAMING.—Public Law 103–64 is amended—
(1) in section 2(2) (16 U.S.C. 460iii–1(2)), by inserting
‘‘Morley Nelson’’ before ‘‘Snake River Birds of Prey National
Conservation Area’’; and
(2) in section 3(a)(1) (16 U.S.C. 460iii–2(a)(1)), by inserting
‘‘Morley Nelson’’ before ‘‘Snake River Birds of Prey National
Conservation Area’’.
(b) REFERENCES.—Any reference in a law, map, regulation,
document, paper, or other record of the United States to the Snake
River Birds of Prey National Conservation Area shall be deemed
to be a reference to the Morley Nelson Snake River Birds of Prey
National Conservation Area.
(c) TECHNICAL CORRECTIONS.—Public Law 103–64 is further
amended—
(1) in section 3(a)(1) (16 U.S.C. 460iii–2(a)(1)), by striking
‘‘(hereafter referred to as the ‘conservation area’)’’; and
(2) in section 4 (16 U.S.C. 460iii–3)—
(A) in subsection (a)(2), by striking ‘‘Conservation Area’’
and inserting ‘‘conservation area’’; and
(B) in subsection (d), by striking ‘‘Visitors Center’’ and
inserting ‘‘visitors center’’.
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Subtitle E—Dominguez-Escalante National
Conservation Area
16 USC 460zzz.

SEC. 2401. DEFINITIONS.

In this subtitle:
(1) CONSERVATION AREA.—The term ‘‘Conservation Area’’
means the Dominguez-Escalante National Conservation Area
established by section 2402(a)(1).
(2) COUNCIL.—The term ‘‘Council’’ means the DominguezEscalante National Conservation Area Advisory Council established under section 2407.
(3) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan developed under section 2406.
(4) MAP.—The term ‘‘Map’’ means the map entitled
‘‘Dominguez-Escalante National Conservation Area’’ and dated
September 15, 2008.
(5) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(6) STATE.—The term ‘‘State’’ means the State of Colorado.
(7) WILDERNESS.—The term ‘‘Wilderness’’ means the
Dominguez Canyon Wilderness Area designated by section
2403(a).

dkrause on GSDDPC29 with PUBLIC LAWS

16 USC
460zzz–1.
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SEC. 2402. DOMINGUEZ-ESCALANTE NATIONAL CONSERVATION AREA.

(a) ESTABLISHMENT.—
(1) IN GENERAL.—There is established the DominguezEscalante National Conservation Area in the State.
(2) AREA INCLUDED.—The Conservation Area shall consist
of approximately 209,610 acres of public land, as generally
depicted on the Map.
(b) PURPOSES.—The purposes of the Conservation Area are
to conserve and protect for the benefit and enjoyment of present
and future generations—
(1) the unique and important resources and values of the
land, including the geological, cultural, archaeological, paleontological, natural, scientific, recreational, wilderness, wildlife,
riparian, historical, educational, and scenic resources of the
public land; and
(2) the water resources of area streams, based on seasonally
available flows, that are necessary to support aquatic, riparian,
and terrestrial species and communities.
(c) MANAGEMENT.—
(1) IN GENERAL.—The Secretary shall manage the Conservation Area—
(A) as a component of the National Landscape Conservation System;
(B) in a manner that conserves, protects, and enhances
the resources and values of the Conservation Area
described in subsection (b); and
(C) in accordance with—
(i) the Federal Land Policy and Management Act
of 1976 (43 U.S.C. 1701 et seq.);
(ii) this subtitle; and
(iii) any other applicable laws.
(2) USES.—
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(A) IN GENERAL.—The Secretary shall allow only such
uses of the Conservation Area as the Secretary determines
would further the purposes for which the Conservation
Area is established.
(B) USE OF MOTORIZED VEHICLES.—
(i) IN GENERAL.—Except as provided in clauses
(ii) and (iii), use of motorized vehicles in the Conservation Area shall be allowed—
(I) before the effective date of the management
plan, only on roads and trails designated for use
of motor vehicles in the management plan that
applies on the date of the enactment of this Act
to the public land in the Conservation Area; and
(II) after the effective date of the management
plan, only on roads and trails designated in the
management plan for the use of motor vehicles.
(ii) ADMINISTRATIVE AND EMERGENCY RESPONSE
USE.—Clause (i) shall not limit the use of motor
vehicles in the Conservation Area for administrative
purposes or to respond to an emergency.
(iii) LIMITATION.—This subparagraph shall not
apply to the Wilderness.
SEC. 2403. DOMINGUEZ CANYON WILDERNESS AREA.

(a) IN GENERAL.—In accordance with the Wilderness Act (16
U.S.C. 1131 et seq.), the approximately 66,280 acres of public land
in Mesa, Montrose, and Delta Counties, Colorado, as generally
depicted on the Map, is designated as wilderness and as a component of the National Wilderness Preservation System, to be known
as the ‘‘Dominguez Canyon Wilderness Area’’.
(b) ADMINISTRATION OF WILDERNESS.—The Wilderness shall be
managed by the Secretary in accordance with the Wilderness Act
(16 U.S.C. 1131 et seq.) and this subtitle, except that—
(1) any reference in the Wilderness Act to the effective
date of that Act shall be considered to be a reference to the
date of enactment of this Act; and
(2) any reference in the Wilderness Act to the Secretary
of Agriculture shall be considered to be a reference to the
Secretary of the Interior.
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SEC. 2404. MAPS AND LEGAL DESCRIPTIONS.

(a) IN GENERAL.—As soon as practicable after the date of enactment of this Act, the Secretary shall file a map and a legal description of the Conservation Area and the Wilderness with—
(1) the Committee on Energy and Natural Resources of
the Senate; and
(2) the Committee on Natural Resources of the House of
Representatives.
(b) FORCE AND EFFECT.—The Map and legal descriptions filed
under subsection (a) shall have the same force and effect as if
included in this subtitle, except that the Secretary may correct
clerical and typographical errors in the Map and legal descriptions.
(c) PUBLIC AVAILABILITY.—The Map and legal descriptions filed
under subsection (a) shall be available for public inspection in
the appropriate offices of the Bureau of Land Management.
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SEC. 2405. MANAGEMENT OF CONSERVATION AREA AND WILDERNESS.

(a) WITHDRAWAL.—Subject to valid existing rights, all Federal
land within the Conservation Area and the Wilderness and all
land and interests in land acquired by the United States within
the Conservation Area or the Wilderness is withdrawn from—
(1) all forms of entry, appropriation, or disposal under
the public land laws;
(2) location, entry, and patent under the mining laws;
and
(3) operation of the mineral leasing, mineral materials,
and geothermal leasing laws.
(b) GRAZING.—
(1) GRAZING IN CONSERVATION AREA.—Except as provided
in paragraph (2), the Secretary shall issue and administer
any grazing leases or permits in the Conservation Area in
accordance with the laws (including regulations) applicable to
the issuance and administration of such leases and permits
on other land under the jurisdiction of the Bureau of Land
Management.
(2) GRAZING IN WILDERNESS.—The grazing of livestock in
the Wilderness, if established as of the date of enactment
of this Act, shall be permitted to continue—
(A) subject to any reasonable regulations, policies, and
practices that the Secretary determines to be necessary;
and
(B) in accordance with—
(i) section 4(d)(4) of the Wilderness Act (16 U.S.C.
1133(d)(4)); and
(ii) the guidelines set forth in Appendix A of the
report of the Committee on Interior and Insular Affairs
of the House of Representatives accompanying H.R.
2570 of the 101st Congress (H. Rept. 101–405).
(c) NO BUFFER ZONES.—
(1) IN GENERAL.—Nothing in this subtitle creates a protective perimeter or buffer zone around the Conservation Area.
(2) ACTIVITIES OUTSIDE CONSERVATION AREA.—The fact that
an activity or use on land outside the Conservation Area can
be seen or heard within the Conservation Area shall not preclude the activity or use outside the boundary of the Conservation Area.
(d) ACQUISITION OF LAND.—
(1) IN GENERAL.—The Secretary may acquire non-Federal
land within the boundaries of the Conservation Area or the
Wilderness only through exchange, donation, or purchase from
a willing seller.
(2) MANAGEMENT.—Land acquired under paragraph (1)
shall—
(A) become part of the Conservation Area and, if
applicable, the Wilderness; and
(B) be managed in accordance with this subtitle and
any other applicable laws.
(e) FIRE, INSECTS, AND DISEASES.—Subject to such terms and
conditions as the Secretary determines to be desirable and appropriate, the Secretary may undertake such measures as are necessary to control fire, insects, and diseases—
(1) in the Wilderness, in accordance with section 4(d)(1)
of the Wilderness Act (16 U.S.C. 1133(d)(1)); and
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(2) except as provided in paragraph (1), in the Conservation
Area in accordance with this subtitle and any other applicable
laws.
(f) ACCESS.—The Secretary shall continue to provide private
landowners adequate access to inholdings in the Conservation Area.
(g) INVASIVE SPECIES AND NOXIOUS WEEDS.—In accordance with
any applicable laws and subject to such terms and conditions as
the Secretary determines to be desirable and appropriate, the Secretary may prescribe measures to control nonnative invasive plants
and noxious weeds within the Conservation Area.
(h) WATER RIGHTS.—
(1) EFFECT.—Nothing in this subtitle—
(A) affects the use or allocation, in existence on the
date of enactment of this Act, of any water, water right,
or interest in water;
(B) affects any vested absolute or decreed conditional
water right in existence on the date of enactment of this
Act, including any water right held by the United States;
(C) affects any interstate water compact in existence
on the date of enactment of this Act;
(D) authorizes or imposes any new reserved Federal
water rights; or
(E) shall be considered to be a relinquishment or reduction of any water rights reserved or appropriated by the
United States in the State on or before the date of enactment of this Act.
(2) WILDERNESS WATER RIGHTS.—
(A) IN GENERAL.—The Secretary shall ensure that any
water rights within the Wilderness required to fulfill the
purposes of the Wilderness are secured in accordance with
subparagraphs (B) through (G).
(B) STATE LAW.—
(i) PROCEDURAL REQUIREMENTS.—Any water rights
within the Wilderness for which the Secretary pursues
adjudication shall be adjudicated, changed, and
administered in accordance with the procedural
requirements and priority system of State law.
(ii) ESTABLISHMENT OF WATER RIGHTS.—
(I) IN GENERAL.—Except as provided in subclause (II), the purposes and other substantive
characteristics of the water rights pursued under
this paragraph shall be established in accordance
with State law.
(II) EXCEPTION.—Notwithstanding subclause
(I) and in accordance with this subtitle, the Secretary may appropriate and seek adjudication of
water rights to maintain surface water levels and
stream flows on and across the Wilderness to fulfill
the purposes of the Wilderness.
(C) DEADLINE.—The Secretary shall promptly, but not
earlier than January 2009, appropriate the water rights
required to fulfill the purposes of the Wilderness.
(D) REQUIRED DETERMINATION.—The Secretary shall
not pursue adjudication for any instream flow water rights
unless the Secretary makes a determination pursuant to
subparagraph (E)(ii) or (F).
(E) COOPERATIVE ENFORCEMENT.—
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(i) IN GENERAL.—The Secretary shall not pursue
adjudication of any Federal instream flow water rights
established under this paragraph if—
(I) the Secretary determines, upon adjudication of the water rights by the Colorado Water
Conservation Board, that the Board holds water
rights sufficient in priority, amount, and timing
to fulfill the purposes of the Wilderness; and
(II) the Secretary has entered into a perpetual
agreement with the Colorado Water Conservation
Board to ensure the full exercise, protection, and
enforcement of the State water rights within the
Wilderness to reliably fulfill the purposes of the
Wilderness.
(ii) ADJUDICATION.—If the Secretary determines
that the provisions of clause (i) have not been met,
the Secretary shall adjudicate and exercise any Federal
water rights required to fulfill the purposes of the
Wilderness in accordance with this paragraph.
(F) INSUFFICIENT WATER RIGHTS.—If the Colorado
Water Conservation Board modifies the instream flow
water rights obtained under subparagraph (E) to such a
degree that the Secretary determines that water rights
held by the State are insufficient to fulfill the purposes
of the Wilderness, the Secretary shall adjudicate and exercise Federal water rights required to fulfill the purposes
of the Wilderness in accordance with subparagraph (B).
(G) FAILURE TO COMPLY.—The Secretary shall promptly
act to exercise and enforce the water rights described in
subparagraph (E) if the Secretary determines that—
(i) the State is not exercising its water rights consistent with subparagraph (E)(i)(I); or
(ii) the agreement described in subparagraph
(E)(i)(II) is not fulfilled or complied with sufficiently
to fulfill the purposes of the Wilderness.
(3) WATER RESOURCE FACILITY.—
(A) IN GENERAL.—Notwithstanding any other provision
of law and subject to subparagraph (B), beginning on the
date of enactment of this Act, neither the President nor
any other officer, employee, or agent of the United States
shall fund, assist, authorize, or issue a license or permit
for the development of any new irrigation and pumping
facility, reservoir, water conservation work, aqueduct,
canal, ditch, pipeline, well, hydropower project, transmission, other ancillary facility, or other water, diversion,
storage, or carriage structure in the Wilderness.
(B) EXCEPTION.—Notwithstanding subparagraph (A),
the Secretary may allow construction of new livestock
watering facilities within the Wilderness in accordance
with—
(i) section 4(d)(4) of the Wilderness Act (16 U.S.C.
1133(d)(4)); and
(ii) the guidelines set forth in Appendix A of the
report of the Committee on Interior and Insular Affairs
of the House of Representatives accompanying H.R.
2570 of the 101st Congress (H. Rept. 101–405).
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(4) CONSERVATION AREA WATER RIGHTS.—With respect to
water within the Conservation Area, nothing in this subtitle—
(A) authorizes any Federal agency to appropriate or
otherwise acquire any water right on the mainstem of
the Gunnison River; or
(B) prevents the State from appropriating or acquiring,
or requires the State to appropriate or acquire, an instream
flow water right on the mainstem of the Gunnison River.
(5) WILDERNESS BOUNDARIES ALONG GUNNISON RIVER.—
(A) IN GENERAL.—In areas in which the Gunnison River
is used as a reference for defining the boundary of the
Wilderness, the boundary shall—
(i) be located at the edge of the river; and
(ii) change according to the river level.
(B) EXCLUSION FROM WILDERNESS.—Regardless of the
level of the Gunnison River, no portion of the Gunnison
River is included in the Wilderness.
(i) EFFECT.—Nothing in this subtitle—
(1) diminishes the jurisdiction of the State with respect
to fish and wildlife in the State; or
(2) imposes any Federal water quality standard upstream
of the Conservation Area or within the mainstem of the Gunnison River that is more restrictive than would be applicable
had the Conservation Area not been established.
(j) VALID EXISTING RIGHTS.—The designation of the Conservation Area and Wilderness is subject to valid rights in existence
on the date of enactment of this Act.
SEC. 2406. MANAGEMENT PLAN.

(a) IN GENERAL.—Not later than 3 years after the date of
enactment of this Act, the Secretary shall develop a comprehensive
management plan for the long-term protection and management
of the Conservation Area.
(b) PURPOSES.—The management plan shall—
(1) describe the appropriate uses and management of the
Conservation Area;
(2) be developed with extensive public input;
(3) take into consideration any information developed in
studies of the land within the Conservation Area; and
(4) include a comprehensive travel management plan.
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SEC. 2407. ADVISORY COUNCIL.

(a) ESTABLISHMENT.—Not later than 180 days after the date
of enactment of this Act, the Secretary shall establish an advisory
council, to be known as the ‘‘Dominguez-Escalante National Conservation Area Advisory Council’’.
(b) DUTIES.—The Council shall advise the Secretary with
respect to the preparation and implementation of the management
plan.
(c) APPLICABLE LAW.—The Council shall be subject to—
(1) the Federal Advisory Committee Act (5 U.S.C. App.);
and
(2) the Federal Land Policy and Management Act of 1976
(43 U.S.C. 1701 et seq.).
(d) MEMBERS.—The Council shall include 10 members to be
appointed by the Secretary, of whom, to the extent practicable—
(1) 1 member shall be appointed after considering the recommendations of the Mesa County Commission;
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(2) 1 member shall be appointed after considering the recommendations of the Montrose County Commission;
(3) 1 member shall be appointed after considering the recommendations of the Delta County Commission;
(4) 1 member shall be appointed after considering the recommendations of the permittees holding grazing allotments
within the Conservation Area or the Wilderness; and
(5) 5 members shall reside in, or within reasonable proximity to, Mesa County, Delta County, or Montrose County,
Colorado, with backgrounds that reflect—
(A) the purposes for which the Conservation Area or
Wilderness was established; and
(B) the interests of the stakeholders that are affected
by the planning and management of the Conservation Area
and Wilderness.
(e) REPRESENTATION.—The Secretary shall ensure that the
membership of the Council is fairly balanced in terms of the points
of view represented and the functions to be performed by the
Council.
(f) DURATION.—The Council shall terminate on the date that
is 1 year from the date on which the management plan is adopted
by the Secretary.
SEC. 2408. AUTHORIZATION OF APPROPRIATIONS.

There are authorized to be appropriated such sums as are
necessary to carry out this subtitle.

Subtitle F—Rio Puerco Watershed
Management Program
SEC. 2501. RIO PUERCO WATERSHED MANAGEMENT PROGRAM.

(a) RIO PUERCO MANAGEMENT COMMITTEE.—Section 401(b) of
the Omnibus Parks and Public Lands Management Act of 1996
(Public Law 104–333; 110 Stat. 4147) is amended—
(1) in paragraph (2)—
(A) by redesignating subparagraphs (I) through (N)
as subparagraphs (J) through (O), respectively; and
(B) by inserting after subparagraph (H) the following:
‘‘(I) the Environmental Protection Agency;’’; and
(2) in paragraph (4), by striking ‘‘enactment of this Act’’
and inserting ‘‘enactment of the Omnibus Public Land Management Act of 2009’’.
(b) AUTHORIZATION OF APPROPRIATIONS.—Section 401(e) of the
Omnibus Parks and Public Lands Management Act of 1996 (Public
Law 104–333; 110 Stat. 4148) is amended by striking ‘‘enactment
of this Act’’ and inserting ‘‘enactment of the Omnibus Public Land
Management Act of 2009’’.

Subtitle G—Land Conveyances and
Exchanges
dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 2601. CARSON CITY, NEVADA, LAND CONVEYANCES.

(a) DEFINITIONS.—In this section:
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(1) CITY.—The term ‘‘City’’ means Carson City Consolidated
Municipality, Nevada.
(2) MAP.—The term ‘‘Map’’ means the map entitled ‘‘Carson
City, Nevada Area’’, dated November 7, 2008, and on file and
available for public inspection in the appropriate offices of—
(A) the Bureau of Land Management;
(B) the Forest Service; and
(C) the City.
(3) SECRETARY.—The term ‘‘Secretary’’ means—
(A) with respect to land in the National Forest System,
the Secretary of Agriculture, acting through the Chief of
the Forest Service; and
(B) with respect to other Federal land, the Secretary
of the Interior.
(4) SECRETARIES.—The term ‘‘Secretaries’’ means the Secretary of Agriculture and the Secretary of the Interior, acting
jointly.
(5) TRIBE.—The term ‘‘Tribe’’ means the Washoe Tribe of
Nevada and California, which is a federally recognized Indian
tribe.
(b) CONVEYANCES OF FEDERAL LAND AND CITY LAND.—
(1) IN GENERAL.—Notwithstanding section 202 of the Federal Land Policy and Management Act of 1976 (43 U.S.C.
1712), if the City offers to convey to the United States title
to the non-Federal land described in paragraph (2)(A) that
is acceptable to the Secretary of Agriculture—
(A) the Secretary shall accept the offer; and
(B) not later than 180 days after the date on which
the Secretary receives acceptable title to the non-Federal
land described in paragraph (2)(A), the Secretaries shall
convey to the City, subject to valid existing rights and
for no consideration, except as provided in paragraph (3)(A),
all right, title, and interest of the United States in and
to the Federal land (other than any easement reserved
under paragraph (3)(B)) or interest in land described in
paragraph (2)(B).
(2) DESCRIPTION OF LAND.—
(A) NON-FEDERAL LAND.—The non-Federal land
referred to in paragraph (1) is the approximately 2,264
acres of land administered by the City and identified on
the Map as ‘‘To U.S. Forest Service’’.
(B) FEDERAL LAND.—The Federal land referred to in
paragraph (1)(B) is—
(i) the approximately 935 acres of Forest Service
land identified on the Map as ‘‘To Carson City for
Natural Areas’’;
(ii) the approximately 3,604 acres of Bureau of
Land Management land identified on the Map as
‘‘Silver Saddle Ranch and Carson River Area’’;
(iii) the approximately 1,848 acres of Bureau of
Land Management land identified on the Map as ‘‘To
Carson City for Parks and Public Purposes’’; and
(iv) the approximately 75 acres of City land in
which the Bureau of Land Management has a reversionary interest that is identified on the Map as ‘‘Reversionary Interest of the United States Released’’.
(3) CONDITIONS.—
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(A) CONSIDERATION.—Before the conveyance of the 62–
acre Bernhard parcel to the City, the City shall deposit
in the special account established by subsection (e)(2)(A)
an amount equal to 25 percent of the difference between—
(i) the amount for which the Bernhard parcel was
purchased by the City on July 18, 2001; and
(ii) the amount for which the Bernhard parcel
was purchased by the Secretary on March 24, 2006.
(B) CONSERVATION EASEMENT.—As a condition of the
conveyance of the land described in paragraph (2)(B)(ii),
the Secretary, in consultation with Carson City and affected
local interests, shall reserve a perpetual conservation easement to the land to protect, preserve, and enhance the
conservation values of the land, consistent with paragraph
(4)(B).
(C) COSTS.—Any costs relating to the conveyance under
paragraph (1), including any costs for surveys and other
administrative costs, shall be paid by the recipient of the
land being conveyed.
(4) USE OF LAND.—
(A) NATURAL AREAS.—
(i) IN GENERAL.—Except as provided in clause (ii),
the land described in paragraph (2)(B)(i) shall be managed by the City to maintain undeveloped open space
and to preserve the natural characteristics of the land
in perpetuity.
(ii) EXCEPTION.—Notwithstanding clause (i), the
City may—
(I) conduct projects on the land to reduce fuels;
(II) construct and maintain trails, trailhead
facilities, and any infrastructure on the land that
is required for municipal water and flood management activities; and
(III) maintain or reconstruct any improvements on the land that are in existence on the
date of enactment of this Act.
(B) SILVER SADDLE RANCH AND CARSON RIVER AREA.—
(i) IN GENERAL.—Except as provided in clause (ii),
the land described in paragraph (2)(B)(ii) shall—
(I) be managed by the City to protect and
enhance the Carson River, the floodplain and surrounding upland, and important wildlife habitat;
and
(II) be used for undeveloped open space, passive recreation, customary agricultural practices,
and wildlife protection.
(ii) EXCEPTION.—Notwithstanding clause (i), the
City may—
(I) construct and maintain trails and trailhead
facilities on the land;
(II) conduct projects on the land to reduce
fuels;
(III) maintain or reconstruct any improvements on the land that are in existence on the
date of enactment of this Act; and
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(IV) allow the use of motorized vehicles on
designated roads, trails, and areas in the south
end of Prison Hill.
(C) PARKS AND PUBLIC PURPOSES.—The land described
in paragraph (2)(B)(iii) shall be managed by the City for—
(i) undeveloped open space; and
(ii) recreation or other public purposes consistent
with the Act of June 14, 1926 (commonly known as
the ‘‘Recreation and Public Purposes Act’’) (43 U.S.C.
869 et seq.).
(D) REVERSIONARY INTEREST.—
(i) RELEASE.—The reversionary interest described
in paragraph (2)(B)(iv) shall terminate on the date
of enactment of this Act.
(ii) CONVEYANCE BY CITY.—
(I) IN GENERAL.—If the City sells, leases, or
otherwise conveys any portion of the land
described in paragraph (2)(B)(iv), the sale, lease,
or conveyance of land shall be—
(aa) through a competitive bidding
process; and
(bb) except as provided in subclause (II),
for not less than fair market value.
(II) CONVEYANCE TO GOVERNMENT OR NONPROFIT.—A sale, lease, or conveyance of land
described in paragraph (2)(B)(iv) to the Federal
Government, a State government, a unit of local
government, or a nonprofit organization shall be
for consideration in an amount equal to the price
established by the Secretary of the Interior under
section 2741 of title 43, Code of Federal Regulation
(or successor regulations).
(III) DISPOSITION OF PROCEEDS.—The gross
proceeds from the sale, lease, or conveyance of
land under subclause (I) shall be distributed in
accordance with subsection (e)(1).
(5) REVERSION.—If land conveyed under paragraph (1) is
used in a manner that is inconsistent with the uses described
in subparagraph (A), (B), (C), or (D) of paragraph (4), the
land shall, at the discretion of the Secretary, revert to the
United States.
(6) MISCELLANEOUS PROVISIONS.—
(A) IN GENERAL.—On conveyance of the non-Federal
land under paragraph (1) to the Secretary of Agriculture,
the non-Federal land shall—
(i) become part of the Humboldt-Toiyabe National
Forest; and
(ii) be administered in accordance with the laws
(including the regulations) and rules generally
applicable to the National Forest System.
(B) MANAGEMENT PLAN.—The Secretary of Agriculture,
in consultation with the City and other interested parties,
may develop and implement a management plan for
National Forest System land that ensures the protection
and stabilization of the National Forest System land to
minimize the impacts of flooding on the City.
(7) CONVEYANCE TO BUREAU OF LAND MANAGEMENT.—
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(A) IN GENERAL.—If the City offers to convey to the
United States title to the non-Federal land described in
subparagraph (B) that is acceptable to the Secretary of
the Interior, the land shall, at the discretion of the Secretary, be conveyed to the United States.
(B) DESCRIPTION OF LAND.—The non-Federal land
referred to in subparagraph (A) is the approximately 46
acres of land administered by the City and identified on
the Map as ‘‘To Bureau of Land Management’’.
(C) COSTS.—Any costs relating to the conveyance under
subparagraph (A), including any costs for surveys and other
administrative costs, shall be paid by the Secretary of
the Interior.
(c) TRANSFER OF ADMINISTRATIVE JURISDICTION FROM THE
FOREST SERVICE TO THE BUREAU OF LAND MANAGEMENT.—
(1) IN GENERAL.—Administrative jurisdiction over the
approximately 50 acres of Forest Service land identified on
the Map as ‘‘Parcel #1’’ is transferred, from the Secretary
of Agriculture to the Secretary of the Interior.
(2) COSTS.—Any costs relating to the transfer under paragraph (1), including any costs for surveys and other administrative costs, shall be paid by the Secretary of the Interior.
(3) USE OF LAND.—
(A) RIGHT-OF-WAY.—Not later than 120 days after the
date of enactment of this Act, the Secretary of the Interior
shall grant to the City a right-of-way for the maintenance
of flood management facilities located on the land.
(B) DISPOSAL.—The land referred to in paragraph (1)
shall be disposed of in accordance with subsection (d).
(C) DISPOSITION OF PROCEEDS.—The gross proceeds
from the disposal of land under subparagraph (B) shall
be distributed in accordance with subsection (e)(1).
(d) DISPOSAL OF CARSON CITY LAND.—
(1) IN GENERAL.—Notwithstanding sections 202 and 203
of the Federal Land Policy and Management Act of 1976 (43
U.S.C. 1712, 1713), the Secretary of the Interior shall, in accordance with that Act, this subsection, and other applicable law,
and subject to valid existing rights, conduct sales of the Federal
land described in paragraph (2) to qualified bidders.
(2) DESCRIPTION OF LAND.—The Federal land referred to
in paragraph (1) is—
(A) the approximately 108 acres of Bureau of Land
Management land identified as ‘‘Lands for Disposal’’ on
the Map; and
(B) the approximately 50 acres of land identified as
‘‘Parcel #1’’ on the Map.
(3) COMPLIANCE WITH LOCAL PLANNING AND ZONING LAWS.—
Before a sale of Federal land under paragraph (1), the City
shall submit to the Secretary a certification that qualified bidders have agreed to comply with—
(A) City zoning ordinances; and
(B) any master plan for the area approved by the
City.
(4) METHOD OF SALE; CONSIDERATION.—The sale of Federal
land under paragraph (1) shall be—
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(A) consistent with subsections (d) and (f) of section
203 of the Federal Land Policy and Management Act of
1976 (43 U.S.C. 1713);
(B) unless otherwise determined by the Secretary,
through a competitive bidding process; and
(C) for not less than fair market value.
(5) WITHDRAWAL.—
(A) IN GENERAL.—Subject to valid existing rights and
except as provided in subparagraph (B), the Federal land
described in paragraph (2) is withdrawn from—
(i) all forms of entry and appropriation under the
public land laws;
(ii) location, entry, and patent under the mining
laws; and
(iii) operation of the mineral leasing and geothermal leasing laws.
(B) EXCEPTION.—Subparagraph (A)(i) shall not apply
to sales made consistent with this subsection.
(6) DEADLINE FOR SALE.—
(A) IN GENERAL.—Except as provided in subparagraph
(B), not later than 1 year after the date of enactment
of this Act, if there is a qualified bidder for the land
described in subparagraphs (A) and (B) of paragraph (2),
the Secretary of the Interior shall offer the land for sale
to the qualified bidder.
(B) POSTPONEMENT; EXCLUSION FROM SALE.—
(i) REQUEST BY CARSON CITY FOR POSTPONEMENT
OR EXCLUSION.—At the request of the City, the Secretary shall postpone or exclude from the sale under
subparagraph (A) all or a portion of the land described
in subparagraphs (A) and (B) of paragraph (2).
(ii) INDEFINITE POSTPONEMENT.—Unless specifically requested by the City, a postponement under
clause (i) shall not be indefinite.
(e) DISPOSITION OF PROCEEDS.—
(1) IN GENERAL.—Of the proceeds from the sale of land
under subsections (b)(4)(D)(ii) and (d)(1)—
(A) 5 percent shall be paid directly to the State for
use in the general education program of the State; and
(B) the remainder shall be deposited in a special
account in the Treasury of the United States, to be known
as the ‘‘Carson City Special Account’’, and shall be available
without further appropriation to the Secretary until
expended to—
(i) reimburse costs incurred by the Bureau of Land
Management for preparing for the sale of the Federal
land described in subsection (d)(2), including the costs
of—
(I) surveys and appraisals; and
(II) compliance with—
(aa) the National Environmental Policy
Act of 1969 (42 U.S.C. 4321 et seq.); and
(bb) sections 202 and 203 of the Federal
Land Policy and Management Act of 1976 (43
U.S.C. 1712, 1713);
(ii) reimburse costs incurred by the Bureau of Land
Management and Forest Service for preparing for, and
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carrying out, the transfers of land to be held in trust
by the United States under subsection (h)(1); and
(iii) acquire environmentally sensitive land or an
interest in environmentally sensitive land in the City.
(2) SILVER SADDLE ENDOWMENT ACCOUNT.—
(A) ESTABLISHMENT.—There is established in the
Treasury of the United States a special account, to be
known as the ‘‘Silver Saddle Endowment Account’’, consisting of such amounts as are deposited under subsection
(b)(3)(A).
(B) AVAILABILITY OF AMOUNTS.—Amounts deposited in
the account established by paragraph (1) shall be available
to the Secretary, without further appropriation, for the
oversight and enforcement of the conservation easement
established under subsection (b)(3)(B).
(f) URBAN INTERFACE.—
(1) IN GENERAL.—Except as otherwise provided in this section and subject to valid existing rights, the Federal land
described in paragraph (2) is permanently withdrawn from—
(A) all forms of entry and appropriation under the
public land laws and mining laws;
(B) location and patent under the mining laws; and
(C) operation of the mineral laws, geothermal leasing
laws, and mineral material laws.
(2) DESCRIPTION OF LAND.—The land referred to in paragraph (1) consists of approximately 19,747 acres, which is
identified on the Map as ‘‘Urban Interface Withdrawal’’.
(3) INCORPORATION OF ACQUIRED LAND AND INTERESTS.—
Any land or interest in land within the boundaries of the
land described in paragraph (2) that is acquired by the United
States after the date of enactment of this Act shall be withdrawn in accordance with this subsection.
(4) OFF-HIGHWAY VEHICLE MANAGEMENT.—Until the date
on which the Secretary, in consultation with the State, the
City, and any other interested persons, completes a transportation plan for Federal land in the City, the use of motorized
and mechanical vehicles on Federal land within the City shall
be limited to roads and trails in existence on the date of
enactment of this Act unless the use of the vehicles is needed—
(A) for administrative purposes; or
(B) to respond to an emergency.
(g) AVAILABILITY OF FUNDS.—Section 4(e) of the Southern
Nevada Public Land Management Act of 1998 (Public Law 105–
263; 112 Stat. 2346; 116 Stat. 2007; 117 Stat. 1317; 118 Stat.
2414; 120 Stat. 3045) is amended—
(1) in paragraph (3)(A)(iv), by striking ‘‘Clark, Lincoln,
and White Pine Counties and Washoe County (subject to paragraph 4))’’ and inserting ‘‘Clark, Lincoln, and White Pine Counties and Washoe County (subject to paragraph 4)) and Carson
City (subject to paragraph (5))’’;
(2) in paragraph (3)(A)(v), by striking ‘‘Clark, Lincoln, and
White Pine Counties’’ and inserting ‘‘Clark, Lincoln, and White
Pine Counties and Carson City (subject to paragraph (5))’’;
(3) in paragraph (4), by striking ‘‘2011’’ and inserting
‘‘2015’’; and
(4) by adding at the end the following:
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‘‘(5) LIMITATION FOR CARSON CITY.—Carson City shall be
eligible to nominate for expenditure amounts to acquire land
or an interest in land for parks or natural areas and for
conservation initiatives—
‘‘(A) adjacent to the Carson River; or
‘‘(B) within the floodplain of the Carson River.’’.
(h) TRANSFER OF LAND TO BE HELD IN TRUST FOR WASHOE
TRIBE.—
(1) IN GENERAL.—Subject to valid existing rights, all right,
title, and interest of the United States in and to the land
described in paragraph (2)—
(A) shall be held in trust by the United States for
the benefit and use of the Tribe; and
(B) shall be part of the reservation of the Tribe.
(2) DESCRIPTION OF LAND.—The land referred to in paragraph (1) consists of approximately 293 acres, which is identified on the Map as ‘‘To Washoe Tribe’’.
(3) SURVEY.—Not later than 180 days after the date of
enactment of this Act, the Secretary of Agriculture shall complete a survey of the boundary lines to establish the boundaries
of the land taken into trust under paragraph (1).
(4) USE OF LAND.—
(A) GAMING.—Land taken into trust under paragraph
(1) shall not be eligible, or considered to have been taken
into trust, for class II gaming or class III gaming (as
those terms are defined in section 4 of the Indian Gaming
Regulatory Act (25 U.S.C. 2703)).
(B) TRUST LAND FOR CEREMONIAL USE AND CONSERVATION.—With respect to the use of the land taken into trust
under paragraph (1) that is above the 5,200′ elevation
contour, the Tribe—
(i) shall limit the use of the land to—
(I) traditional and customary uses; and
(II) stewardship conservation for the benefit
of the Tribe; and
(ii) shall not permit any—
(I) permanent residential or recreational
development on the land; or
(II) commercial use of the land, including
commercial development or gaming.
(C) TRUST LAND FOR COMMERCIAL AND RESIDENTIAL
USE.—With respect to the use of the land taken into trust
under paragraph (1), the Tribe shall limit the use of the
land below the 5,200′ elevation to—
(i) traditional and customary uses;
(ii) stewardship conservation for the benefit of the
Tribe; and
(iii)(I) residential or recreational development; or
(II) commercial use.
(D) THINNING; LANDSCAPE RESTORATION.—With respect
to the land taken into trust under paragraph (1), the Secretary of Agriculture, in consultation and coordination with
the Tribe, may carry out any thinning and other landscape
restoration activities on the land that is beneficial to the
Tribe and the Forest Service.
(i) CORRECTION OF SKUNK HARBOR CONVEYANCE.—
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(1) PURPOSE.—The purpose of this subsection is to amend
Public Law 108–67 (117 Stat. 880) to make a technical correction relating to the land conveyance authorized under that
Act.
(2) TECHNICAL CORRECTION.—Section 2 of Public Law 108–
67 (117 Stat. 880) is amended—
(A) by striking ‘‘Subject to’’ and inserting the following:
‘‘(a) IN GENERAL.—Subject to’’;
(B) in subsection (a) (as designated by paragraph (1)),
by striking ‘‘the parcel’’ and all that follows through the
period at the end and inserting the following: ‘‘and to
approximately 23 acres of land identified as ‘Parcel A’
on the map entitled ‘Skunk Harbor Conveyance Correction’
and dated September 12, 2008, the western boundary of
which is the low water line of Lake Tahoe at elevation
6,223.0′ (Lake Tahoe Datum).’’; and
(C) by adding at the end the following:
‘‘(b) SURVEY AND LEGAL DESCRIPTION.—
‘‘(1) IN GENERAL.—Not later than 180 days after the date
of enactment of this subsection, the Secretary of Agriculture
shall complete a survey and legal description of the boundary
lines to establish the boundaries of the trust land.
‘‘(2) TECHNICAL CORRECTIONS.—The Secretary may correct
any technical errors in the survey or legal description completed
under paragraph (1).
‘‘(c) PUBLIC ACCESS AND USE.—Nothing in this Act prohibits
any approved general public access (through existing easements
or by boat) to, or use of, land remaining within the Lake Tahoe
Basin Management Unit after the conveyance of the land to the
Secretary of the Interior, in trust for the Tribe, under subsection
(a), including access to, and use of, the beach and shoreline areas
adjacent to the portion of land conveyed under that subsection.’’.
(3) DATE OF TRUST STATUS.—The trust land described in
section 2(a) of Public Law 108–67 (117 Stat. 880) shall be
considered to be taken into trust as of August 1, 2003.
(4) TRANSFER.—The Secretary of the Interior, acting on
behalf of and for the benefit of the Tribe, shall transfer to
the Secretary of Agriculture administrative jurisdiction over
the land identified as ‘‘Parcel B’’ on the map entitled ‘‘Skunk
Harbor Conveyance Correction’’ and dated September 12, 2008.
(j) AGREEMENT WITH FOREST SERVICE.—The Secretary of Agriculture, in consultation with the Tribe, shall develop and implement
a cooperative agreement that ensures regular access by members
of the Tribe and other people in the community of the Tribe across
National Forest System land from the City to Lake Tahoe for
cultural and religious purposes.
(k) ARTIFACT COLLECTION.—
(1) NOTICE.—At least 180 days before conducting any
ground disturbing activities on the land identified as ‘‘Parcel
#2’’ on the Map, the City shall notify the Tribe of the proposed
activities to provide the Tribe with adequate time to inventory
and collect any artifacts in the affected area.
(2) AUTHORIZED ACTIVITIES.—On receipt of notice under
paragraph (1), the Tribe may collect and possess any artifacts
relating to the Tribe in the land identified as ‘‘Parcel #2’’
on the Map.
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(l) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 2602. SOUTHERN NEVADA LIMITED TRANSITION AREA CONVEYANCE.

(a) DEFINITIONS.—In this section:
(1) CITY.—The term ‘‘City’’ means the City of Henderson,
Nevada.
(2) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(3) STATE.—The term ‘‘State’’ means the State of Nevada.
(4) TRANSITION AREA.—The term ‘‘Transition Area’’ means
the approximately 502 acres of Federal land located in Henderson, Nevada, and identified as ‘‘Limited Transition Area’’ on
the map entitled ‘‘Southern Nevada Limited Transition Area
Act’’ and dated March 20, 2006.
(b) SOUTHERN NEVADA LIMITED TRANSITION AREA.—
(1) CONVEYANCE.—Notwithstanding the Federal Land
Policy and Management Act of 1976 (43 U.S.C. 1701 et seq.),
on request of the City, the Secretary shall, without consideration and subject to all valid existing rights, convey to the
City all right, title, and interest of the United States in and
to the Transition Area.
(2) USE OF LAND FOR NONRESIDENTIAL DEVELOPMENT.—
(A) IN GENERAL.—After the conveyance to the City
under paragraph (1), the City may sell, lease, or otherwise
convey any portion or portions of the Transition Area for
purposes of nonresidential development.
(B) METHOD OF SALE.—
(i) IN GENERAL.—The sale, lease, or conveyance
of land under subparagraph (A) shall be through a
competitive bidding process.
(ii) FAIR MARKET VALUE.—Any land sold, leased,
or otherwise conveyed under subparagraph (A) shall
be for not less than fair market value.
(C) COMPLIANCE WITH CHARTER.—Except as provided
in subparagraphs (B) and (D), the City may sell, lease,
or otherwise convey parcels within the Transition Area
only in accordance with the procedures for conveyances
established in the City Charter.
(D) DISPOSITION OF PROCEEDS.—The gross proceeds
from the sale of land under subparagraph (A) shall be
distributed in accordance with section 4(e) of the Southern
Nevada Public Land Management Act of 1998 (112 Stat.
2345).
(3) USE OF LAND FOR RECREATION OR OTHER PUBLIC PURPOSES.—The City may elect to retain parcels in the Transition
Area for public recreation or other public purposes consistent
with the Act of June 14, 1926 (commonly known as the ‘‘Recreation and Public Purposes Act’’) (43 U.S.C. 869 et seq.) by
providing to the Secretary written notice of the election.
(4) NOISE COMPATIBILITY REQUIREMENTS.—The City shall—
(A) plan and manage the Transition Area in accordance
with section 47504 of title 49, United States Code (relating
to airport noise compatibility planning), and regulations
promulgated in accordance with that section; and
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(B) agree that if any land in the Transition Area is
sold, leased, or otherwise conveyed by the City, the sale,
lease, or conveyance shall contain a limitation to require
uses compatible with that airport noise compatibility planning.
(5) REVERSION.—
(A) IN GENERAL.—If any parcel of land in the Transition
Area is not conveyed for nonresidential development under
this section or reserved for recreation or other public purposes under paragraph (3) by the date that is 20 years
after the date of enactment of this Act, the parcel of land
shall, at the discretion of the Secretary, revert to the United
States.
(B) INCONSISTENT USE.—If the City uses any parcel
of land within the Transition Area in a manner that is
inconsistent with the uses specified in this subsection—
(i) at the discretion of the Secretary, the parcel
shall revert to the United States; or
(ii) if the Secretary does not make an election
under clause (i), the City shall sell the parcel of land
in accordance with this subsection.

Deadline.

SEC. 2603. NEVADA CANCER INSTITUTE LAND CONVEYANCE.

(a) DEFINITIONS.—In this section:
(1) ALTA-HUALAPAI SITE.—The term ‘‘Alta-Hualapai Site’’
means the approximately 80 acres of land that is—
(A) patented to the City under the Act of June 14,
1926 (commonly known as the ‘‘Recreation and Public Purposes Act’’) (43 U.S.C. 869 et seq.); and
(B) identified on the map as the ‘‘Alta-Hualapai Site’’.
(2) CITY.—The term ‘‘City’’ means the city of Las Vegas,
Nevada.
(3) INSTITUTE.—The term ‘‘Institute’’ means the Nevada
Cancer Institute, a nonprofit organization described under section 501(c)(3) of the Internal Revenue Code of 1986, the principal place of business of which is at 10441 West Twain Avenue,
Las Vegas, Nevada.
(4) MAP.—The term ‘‘map’’ means the map titled ‘‘Nevada
Cancer Institute Expansion Act’’ and dated July 17, 2006.
(5) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior, acting through the Director of the Bureau
of Land Management.
(6) WATER DISTRICT.—The term ‘‘Water District’’ means
the Las Vegas Valley Water District.
(b) LAND CONVEYANCE.—
(1) SURVEY AND LEGAL DESCRIPTION.—The City shall prepare a survey and legal description of the Alta-Hualapai Site.
The survey shall conform to the Bureau of Land Management
cadastral survey standards and be subject to approval by the
Secretary.
(2) ACCEPTANCE.—The Secretary may accept the relinquishment by the City of all or part of the Alta-Hualapai Site.
(3) CONVEYANCE FOR USE AS NONPROFIT CANCER
INSTITUTE.—After relinquishment of all or part of the AltaHualapai Site to the Secretary, and not later than 180 days
after request of the Institute, the Secretary shall convey to
the Institute, subject to valid existing rights, the portion of
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the Alta-Hualapai Site that is necessary for the development
of a nonprofit cancer institute.
(4) ADDITIONAL CONVEYANCES.—Not later than 180 days
after a request from the City, the Secretary shall convey to
the City, subject to valid existing rights, any remaining portion
of the Alta-Hualapai Site necessary for ancillary medical or
nonprofit use compatible with the mission of the Institute.
(5) APPLICABLE LAW.—Any conveyance by the City of any
portion of the land received under this section shall be for
no less than fair market value and the proceeds shall be distributed in accordance with section 4(e)(1) of Public Law 105–
263 (112 Stat. 2345).
(6) TRANSACTION COSTS.—All land conveyed by the Secretary under this section shall be at no cost, except that the
Secretary may require the recipient to bear any costs associated
with transfer of title or any necessary land surveys.
(7) REPORT.—Not later than 180 days after the date of
the enactment of this Act, the Secretary shall submit to the
Committee on Natural Resources of the House of Representatives and the Committee on Energy and Natural Resources
of the Senate a report on all transactions conducted under
Public Law 105–263 (112 Stat. 2345).
(c) RIGHTS-OF-WAY.—Consistent with the Federal Land Policy
and Management Act of 1976 (43 U.S.C. 1701), the Secretary may
grant rights-of-way to the Water District on a portion of the AltaHualapai Site for a flood control project and a water pumping
facility.
(d) REVERSION.—Any property conveyed pursuant to this section
which ceases to be used for the purposes specified in this section
shall, at the discretion of the Secretary, revert to the United States,
along with any improvements thereon or thereto.

Deadline.
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SEC. 2604. TURNABOUT RANCH LAND CONVEYANCE, UTAH.

(a) DEFINITIONS.—In this section:
(1) FEDERAL LAND.—The term ‘‘Federal land’’ means the
approximately 25 acres of Bureau of Land Management land
identified on the map as ‘‘Lands to be conveyed to Turnabout
Ranch’’.
(2) MAP.—The term ‘‘map’’ means the map entitled ‘‘Turnabout Ranch Conveyance’’ dated May 12, 2006, and on file
in the office of the Director of the Bureau of Land Management.
(3) MONUMENT.—The term ‘‘Monument’’ means the Grand
Staircase-Escalante National Monument located in southern
Utah.
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(5) TURNABOUT RANCH.—The term ‘‘Turnabout Ranch’’
means the Turnabout Ranch in Escalante, Utah, owned by
Aspen Education Group.
(b) CONVEYANCE OF FEDERAL LAND TO TURNABOUT RANCH.—
(1) IN GENERAL.—Notwithstanding the land use planning
requirements of sections 202 and 203 of the Federal Land
Policy and Management Act of 1976 (43 U.S.C. 1712, 1713),
if not later than 30 days after completion of the appraisal
required under paragraph (2), Turnabout Ranch of Escalante,
Utah, submits to the Secretary an offer to acquire the Federal
land for the appraised value, the Secretary shall, not later
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than 30 days after the date of the offer, convey to Turnabout
Ranch all right, title, and interest to the Federal land, subject
to valid existing rights.
(2) APPRAISAL.—Not later than 90 days after the date of
enactment of this Act, the Secretary shall complete an appraisal
of the Federal land. The appraisal shall be completed in accordance with the ‘‘Uniform Appraisal Standards for Federal Land
Acquisitions’’ and the ‘‘Uniform Standards of Professional
Appraisal Practice’’. All costs associated with the appraisal
shall be born by Turnabout Ranch.
(3) PAYMENT OF CONSIDERATION.—Not later than 30 days
after the date on which the Federal land is conveyed under
paragraph (1), as a condition of the conveyance, Turnabout
Ranch shall pay to the Secretary an amount equal to the
appraised value of the Federal land, as determined under paragraph (2).
(4) COSTS OF CONVEYANCE.—As a condition of the conveyance, any costs of the conveyance under this section shall
be paid by Turnabout Ranch.
(5) DISPOSITION OF PROCEEDS.—The Secretary shall deposit
the proceeds from the conveyance of the Federal land under
paragraph (1) in the Federal Land Deposit Account established
by section 206 of the Federal Land Transaction Facilitation
Act(43 U.S.C. 2305), to be expended in accordance with that
Act.
(c) MODIFICATION OF MONUMENT BOUNDARY.—When the
conveyance authorized by subsection (b) is completed, the boundaries of the Grand Staircase-Escalante National Monument in the
State of Utah are hereby modified to exclude the Federal land
conveyed to Turnabout Ranch.
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SEC. 2605. BOY SCOUTS LAND EXCHANGE, UTAH.

(a) DEFINITIONS.—In this section:
(1) BOY SCOUTS.—The term ‘‘Boy Scouts’’ means the Utah
National Parks Council of the Boy Scouts of America.
(2) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(b) BOY SCOUTS OF AMERICA LAND EXCHANGE.—
(1) AUTHORITY TO CONVEY.—
(A) IN GENERAL.—Subject to paragraph (3) and notwithstanding the Act of June 14, 1926 (commonly known
as the ‘‘Recreation and Public Purposes Act’’) (43 U.S.C.
869 et seq.), the Boy Scouts may convey to Brian Head
Resort, subject to valid existing rights and, except as provided in subparagraph (B), any rights reserved by the
United States, all right, title, and interest granted to the
Boy Scouts by the original patent to the parcel described
in paragraph (2)(A) in exchange for the conveyance by
Brian Head Resort to the Boy Scouts of all right, title,
and interest in and to the parcels described in paragraph
(2)(B).
(B) REVERSIONARY INTEREST.—On conveyance of the
parcel of land described in paragraph (2)(A), the Secretary
shall have discretion with respect to whether or not the
reversionary interests of the United States are to be exercised.
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(2) DESCRIPTION OF LAND.—The parcels of land referred
to in paragraph (1) are—
(A) the 120-acre parcel that is part of a tract of public
land acquired by the Boy Scouts under the Act of June
14, 1926 (commonly known as the ‘‘Recreation and Public
Purposes Act’’) (43 U.S.C. 869 et seq.) for the purpose
of operating a camp, which is more particularly described
as the W 1/2 SE 1/4 and SE 1/4 SE 1/4 sec. 26, T. 35
S., R. 9 W., Salt Lake Base and Meridian; and
(B) the 2 parcels of private land owned by Brian Head
Resort that total 120 acres, which are more particularly
described as—
(i) NE 1/4 NW 1/4 and NE 1/4 NE 1/4 sec. 25,
T. 35 S., R. 9 W., Salt Lake Base and Meridian; and
(ii) SE 1/4 SE 1/4 sec. 24, T. 35. S., R. 9 W.,
Salt Lake Base Meridian.
(3) CONDITIONS.—On conveyance to the Boy Scouts under
paragraph (1)(A), the parcels of land described in paragraph
(2)(B) shall be subject to the terms and conditions imposed
on the entire tract of land acquired by the Boy Scouts for
a camp under the Bureau of Land Management patent numbered 43–75–0010.
(4) MODIFICATION OF PATENT.—On completion of the
exchange under paragraph (1)(A), the Secretary shall amend
the original Bureau of Land Management patent providing
for the conveyance to the Boy Scouts under the Act of June
14, 1926 (commonly known as the ‘‘Recreation and Public Purposes Act’’) (43 U.S.C. 869 et seq.) numbered 43–75–0010 to
take into account the exchange under paragraph (1)(A).
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SEC. 2606. DOUGLAS COUNTY, WASHINGTON, LAND CONVEYANCE.

(a) DEFINITIONS.—In this section:
(1) PUBLIC LAND.—The term ‘‘public land’’ means the
approximately 622 acres of Federal land managed by the
Bureau of Land Management and identified for conveyance
on the map prepared by the Bureau of Land Management
entitled ‘‘Douglas County Public Utility District Proposal’’ and
dated March 2, 2006.
(2) PUD.—The term ‘‘PUD’’ means the Public Utility District No. 1 of Douglas County, Washington.
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(4) WELLS HYDROELECTRIC PROJECT.—The term ‘‘Wells
Hydroelectric Project’’ means Federal Energy Regulatory
Commission Project No. 2149.
(b) CONVEYANCE OF PUBLIC LAND, WELLS HYDROELECTRIC
PROJECT, PUBLIC UTILITY DISTRICT NO. 1 OF DOUGLAS COUNTY,
WASHINGTON.—
(1) CONVEYANCE REQUIRED.—Notwithstanding the land use
planning requirements of sections 202 and 203 of the Federal
Land Policy and Management Act of 1976 (43 U.S.C. 1712,
1713), and notwithstanding section 24 of the Federal Power
Act (16 U.S.C. 818) and Federal Power Order for Project 2149,
and subject to valid existing rights, if not later than 45 days
after the date of completion of the appraisal required under
paragraph (2), the Public Utility District No. 1 of Douglas
County, Washington, submits to the Secretary an offer to
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acquire the public land for the appraised value, the Secretary
shall convey, not later than 30 days after the date of the
offer, to the PUD all right, title, and interest of the United
States in and to the public land.
(2) APPRAISAL.—Not later than 60 days after the date of
enactment of this Act, the Secretary shall complete an appraisal
of the public land. The appraisal shall be conducted in accordance with the ‘‘Uniform Appraisal Standards for Federal Land
Acquisitions’’ and the ‘‘Uniform Standards of Professional
Appraisal Practice’’.
(3) PAYMENT.—Not later than 30 days after the date on
which the public land is conveyed under this subsection, the
PUD shall pay to the Secretary an amount equal to the
appraised value of the public land as determined under paragraph (2).
(4) MAP AND LEGAL DESCRIPTIONS.—As soon as practicable
after the date of enactment of this Act, the Secretary shall
finalize legal descriptions of the public land to be conveyed
under this subsection. The Secretary may correct any minor
errors in the map referred to in subsection (a)(1) or in the
legal descriptions. The map and legal descriptions shall be
on file and available for public inspection in appropriate offices
of the Bureau of Land Management.
(5) COSTS OF CONVEYANCE.—As a condition of conveyance,
any costs related to the conveyance under this subsection shall
be paid by the PUD.
(6) DISPOSITION OF PROCEEDS.—The Secretary shall deposit
the proceeds from the sale in the Federal Land Disposal
Account established by section 206 of the Federal Land Transaction Facilitation Act (43 U.S.C. 2305) to be expended to
improve access to public lands administered by the Bureau
of Land Management in the State of Washington.
(c) SEGREGATION OF LANDS.—
(1) WITHDRAWAL.—Except as provided in subsection (b)(1),
effective immediately upon enactment of this Act, and subject
to valid existing rights, the public land is withdrawn from—
(A) all forms of entry, appropriation, or disposal under
the public land laws, and all amendments thereto;
(B) location, entry, and patenting under the mining
laws, and all amendments thereto; and
(C) operation of the mineral leasing, mineral materials,
and geothermal leasing laws, and all amendments thereto.
(2) DURATION.—This subsection expires two years after
the date of enactment of this Act or on the date of the completion of the conveyance under subsection (b), whichever is earlier.
(d) RETAINED AUTHORITY.—The Secretary shall retain the
authority to place conditions on the license to insure adequate
protection and utilization of the public land granted to the Secretary
in section 4(e) of the Federal Power Act (16 U.S.C. 797(e)) until
the Federal Energy Regulatory Commission has issued a new license
for the Wells Hydroelectric Project, to replace the original license
expiring May 31, 2012, consistent with section 15 of the Federal
Power Act (16 U.S.C. 808).
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SEC. 2607. TWIN FALLS, IDAHO, LAND CONVEYANCE.

(a) CONVEYANCE.—As soon as practicable after the date of
enactment of this Act, the Secretary of the Interior, acting through
the Director of the Bureau of Land Management, shall convey
to the city of Twin Falls, Idaho, subject to valid existing rights,
without consideration, all right, title, and interest of the United
States in and to the 4 parcels of land described in subsection
(b).
(b) LAND DESCRIPTION.—The 4 parcels of land to be conveyed
under subsection (a) are the approximately 165 acres of land in
Twin Falls County, Idaho, that are identified as ‘‘Land to be conveyed to Twin Falls’’ on the map titled ‘‘Twin Falls Land Conveyance’’ and dated July 28, 2008.
(c) MAP ON FILE.—A map depicting the land described in subsection (b) shall be on file and available for public inspection in
the appropriate offices of the Bureau of Land Management.
(d) USE OF CONVEYED LANDS.—
(1) PURPOSE.—The land conveyed under this section shall
be used to support the public purposes of the Auger Falls
Project, including a limited agricultural exemption to allow
for water quality and wildlife habitat improvements.
(2) RESTRICTION.—The land conveyed under this section
shall not be used for residential or commercial purposes, except
for the limited agricultural exemption described in paragraph
(1).
(3) ADDITIONAL TERMS AND CONDITIONS.—The Secretary of
the Interior may require such additional terms and conditions
in connection with the conveyance as the Secretary considers
appropriate to protect the interests of the United States.
(e) REVERSION.—If the land conveyed under this section is
no longer used in accordance with subsection (d)—
(1) the land shall, at the discretion of the Secretary based
on his determination of the best interests of the United States,
revert to the United States; and
(2) if the Secretary chooses to have the land revert to
the United States and if the Secretary determines that the
land is environmentally contaminated, the city of Twin Falls,
Idaho, or any other person responsible for the contamination
shall remediate the contamination.
(f) ADMINISTRATIVE COSTS.—The Secretary shall require that
the city of Twin Falls, Idaho, pay all survey costs and other administrative costs necessary for the preparation and completion of any
patents of and transfer of title to property under this section.
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SEC. 2608. SUNRISE MOUNTAIN INSTANT STUDY AREA RELEASE,
NEVADA.

(a) FINDING.—Congress finds that the land described in subsection (c) has been adequately studied for wilderness designation
under section 603 of the Federal Land Policy and Management
Act of 1976 (43 U.S.C. 1782).
(b) RELEASE.—The land described in subsection (c)—
(1) is no longer subject to section 603(c) of the Federal
Land Policy and Management Act of 1976 (43 U.S.C. 1782(c));
and
(2) shall be managed in accordance with—
(A) land management plans adopted under section 202
of that Act (43 U.S.C. 1712); and
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(B) cooperative conservation agreements in existence
on the date of the enactment of this Act.
(c) DESCRIPTION OF LAND.—The land referred to in subsections
(a) and (b) is the approximately 70 acres of land in the Sunrise
Mountain Instant Study Area of Clark County, Nevada, that is
designated on the map entitled ‘‘Sunrise Mountain ISA Release
Areas’’ and dated September 6, 2008.
SEC. 2609. PARK CITY, UTAH, LAND CONVEYANCE.

(a) CONVEYANCE OF LAND BY THE BUREAU OF LAND MANAGEPARK CITY, UTAH.—
(1) LAND TRANSFER.—Notwithstanding the planning
requirements of sections 202 and 203 of the Federal Land
Policy and Management Act of 1976 (43 U.S.C. 1712, 1713),
the Secretary of the Interior shall convey, not later than 180
days after the date of the enactment of this Act, to Park
City, Utah, all right, title, and interest of the United States
in and to two parcels of real property located in Park City,
Utah, that are currently under the management jurisdiction
of the Bureau of Land Management and designated as parcel
8 (commonly known as the White Acre parcel) and parcel 16
(commonly known as the Gambel Oak parcel). The conveyance
shall be subject to all valid existing rights.
(2) DEED RESTRICTION.—The conveyance of the lands under
paragraph (1) shall be made by a deed or deeds containing
a restriction requiring that the lands be maintained as open
space and used solely for public recreation purposes or other
purposes consistent with their maintenance as open space. This
restriction shall not be interpreted to prohibit the construction
or maintenance of recreational facilities, utilities, or other structures that are consistent with the maintenance of the lands
as open space or its use for public recreation purposes.
(3) CONSIDERATION.—In consideration for the transfer of
the land under paragraph (1), Park City shall pay to the Secretary of the Interior an amount consistent with conveyances
to governmental entities for recreational purposes under the
Act of June 14, 1926 (commonly known as the Recreation
and Public Purposes Act; 43 U.S.C. 869 et seq.).
(b) SALE OF BUREAU OF LAND MANAGEMENT LAND IN PARK
CITY, UTAH, AT AUCTION.—
(1) SALE OF LAND.—Not later than 180 days after the
date of the enactment of this Act, the Secretary of the Interior
shall offer for sale any right, title, or interest of the United
States in and to two parcels of real property located in Park
City, Utah, that are currently under the management jurisdiction of the Bureau of Land Management and are designated
as parcels 17 and 18 in the Park City, Utah, area. The sale
of the land shall be carried out in accordance with the Federal
Land Policy and Management Act of 1976 (43 U.S.C. 1701)
and other applicable law, other than the planning provisions
of sections 202 and 203 of such Act (43 U.S.C. 1712, 1713),
and shall be subject to all valid existing rights.
(2) METHOD OF SALE.—The sale of the land under paragraph (1) shall be consistent with subsections (d) and (f) of
section 203 of the Federal Land Policy and Management Act
of 1976 (43 U.S.C. 1713) through a competitive bidding process
and for not less than fair market value.
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(c) DISPOSITION OF LAND SALES PROCEEDS.—All proceeds
derived from the sale of land described in this section shall be
deposited in the Federal Land Disposal Account established by
section 206(a) of the Federal Land Transaction Facilitation Act
(43 U.S.C. 2305(a)).
SEC. 2610. RELEASE OF REVERSIONARY INTEREST IN CERTAIN LANDS
IN RENO, NEVADA.

(a) RAILROAD LANDS DEFINED.—For the purposes of this section,
the term ‘‘railroad lands’’ means those lands within the City of
Reno, Nevada, located within portions of sections 10, 11, and 12
of T.19 N., R. 19 E., and portions of section 7 of T.19 N., R.
20 E., Mount Diablo Meridian, Nevada, that were originally granted
to the Union Pacific Railroad under the provisions of the Act of
July 1, 1862, commonly known as the Union Pacific Railroad Act.
(b) RELEASE OF REVERSIONARY INTEREST.—Any reversionary
interests of the United States (including interests under the Act
of July 1, 1862, commonly known as the Union Pacific Railroad
Act) in and to the railroad lands as defined in subsection (a)
of this section are hereby released.
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SEC. 2611. TUOLUMNE BAND OF ME-WUK INDIANS OF THE TUOLUMNE
RANCHERIA.

(a) IN GENERAL.—
(1) FEDERAL LANDS.—Subject to valid existing rights, all
right, title, and interest (including improvements and appurtenances) of the United States in and to the Federal lands
described in subsection (b), the Federal lands shall be declared
to be held in trust by the United States for the benefit of
the Tribe for nongaming purposes, and shall be subject to
the same terms and conditions as those lands described in
the California Indian Land Transfer Act (Public Law 106–
568; 114 Stat. 2921).
(2) TRUST LANDS.—Lands described in subsection (c) of
this section that are taken or to be taken in trust by the
United States for the benefit of the Tribe shall be subject
to subsection (c) of section 903 of the California Indian Land
Transfer Act (Public Law 106–568; 114 Stat. 2921).
(b) FEDERAL LANDS DESCRIBED.—The Federal lands described
in this subsection, comprising approximately 66 acres, are as follows:
(1) Township 1 North, Range 16 East, Section 6, Lots
10 and 12, MDM, containing 50.24 acres more or less.
(2) Township 1 North, Range 16 East, Section 5, Lot 16,
MDM, containing 15.35 acres more or less.
(3) Township 2 North, Range 16 East, Section 32, Indian
Cemetery Reservation within Lot 22, MDM, containing 0.4
acres more or less.
(c) TRUST LANDS DESCRIBED.—The trust lands described in
this subsection, comprising approximately 357 acres, are commonly
referred to as follows:
(1) Thomas property, pending trust acquisition, 104.50
acres.
(2) Coenenburg property, pending trust acquisition, 192.70
acres, subject to existing easements of record, including but
not limited to a non-exclusive easement for ingress and egress
for the benefit of adjoining property as conveyed by Easement
Deed recorded July 13, 1984, in Volume 755, Pages 189 to
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192, and as further defined by Stipulation and Judgment
entered by Tuolumne County Superior Court on September
2, 1983, and recorded June 4, 1984, in Volume 751, Pages
61 to 67.
(3) Assessor Parcel No. 620505300, 1.5 acres, trust land.
(4) Assessor Parcel No. 620505400, 19.23 acres, trust land.
(5) Assessor Parcel No. 620505600, 3.46 acres, trust land.
(6) Assessor Parcel No. 620505700, 7.44 acres, trust land.
(7) Assessor Parcel No. 620401700, 0.8 acres, trust land.
(8) A portion of Assessor Parcel No. 620500200, 2.5 acres,
trust land.
(9) Assessor Parcel No. 620506200, 24.87 acres, trust land.
(d) SURVEY.—As soon as practicable after the date of the enactment of this Act, the Office of Cadastral Survey of the Bureau
of Land Management shall complete fieldwork required for a survey
of the lands described in subsections (b) and (c) for the purpose
of incorporating those lands within the boundaries of the Tuolumne
Rancheria. Not later than 90 days after that fieldwork is completed,
that office shall complete the survey.
(e) LEGAL DESCRIPTIONS.—
(1) PUBLICATION.—On approval by the Community Council
of the Tribe of the survey completed under subsection (d),
the Secretary of the Interior shall publish in the Federal Register—
(A) a legal description of the new boundary lines of
the Tuolumne Rancheria; and
(B) a legal description of the land surveyed under
subsection (d).
(2) EFFECT.—Beginning on the date on which the legal
descriptions are published under paragraph (1), such legal
descriptions shall be the official legal descriptions of those
boundary lines of the Tuolumne Rancheria and the lands surveyed.

TITLE III—FOREST SERVICE
AUTHORIZATIONS
Subtitle A—Watershed Restoration and
Enhancement
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SEC. 3001. WATERSHED RESTORATION AND ENHANCEMENT AGREEMENTS.

Section 323 of the Department of the Interior and Related
Agencies Appropriations Act, 1999 (16 U.S.C. 1011 note; Public
Law 105–277), is amended—
(1) in subsection (a), by striking ‘‘each of fiscal years 2006
through 2011’’ and inserting ‘‘fiscal year 2006 and each fiscal
year thereafter’’;
(2) by redesignating subsection (d) as subsection (e); and
(3) by inserting after subsection (c) the following:
‘‘(d) APPLICABLE LAW.—Chapter 63 of title 31, United States
Code, shall not apply to—
‘‘(1) a watershed restoration and enhancement agreement
entered into under this section; or
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‘‘(2) an agreement entered into under the first section of
Public Law 94–148 (16 U.S.C. 565a–1).’’.

Subtitle B—Wildland Firefighter Safety
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SEC. 3101. WILDLAND FIREFIGHTER SAFETY.

16 USC 551d.

(a) DEFINITIONS.—In this section:
(1) SECRETARIES.—The term ‘‘Secretaries’’ means—
(A) the Secretary of the Interior, acting through the
Directors of the Bureau of Land Management, the United
States Fish and Wildlife Service, the National Park Service,
and the Bureau of Indian Affairs; and
(B) the Secretary of Agriculture, acting through the
Chief of the Forest Service.
(2) WILDLAND FIREFIGHTER.—The term ‘‘wildland firefighter’’ means any person who participates in wildland firefighting activities—
(A) under the direction of either of the Secretaries;
or
(B) under a contract or compact with a federally recognized Indian tribe.
(b) ANNUAL REPORT TO CONGRESS.—
(1) IN GENERAL.—The Secretaries shall jointly submit to
Congress an annual report on the wildland firefighter safety
practices of the Secretaries, including training programs and
activities for wildland fire suppression, prescribed burning, and
wildland fire use, during the preceding calendar year.
(2) TIMELINE.—Each report under paragraph (1) shall—
(A) be submitted by not later than March of the year
following the calendar year covered by the report; and
(B) include—
(i) a description of, and any changes to, wildland
firefighter safety practices, including training programs
and activities for wildland fire suppression, prescribed
burning, and wildland fire use;
(ii) statistics and trend analyses;
(iii) an estimate of the amount of Federal funds
expended by the Secretaries on wildland firefighter
safety practices, including training programs and
activities for wildland fire suppression, prescribed
burning, and wildland fire use;
(iv) progress made in implementing recommendations from the Inspector General, the Government
Accountability Office, the Occupational Safety and
Health Administration, or an agency report relating
to a wildland firefighting fatality issued during the
preceding 10 years; and
(v) a description of—
(I) the provisions relating to wildland firefighter safety practices in any Federal contract
or other agreement governing the provision of
wildland firefighters by a non-Federal entity;
(II) a summary of any actions taken by the
Secretaries to ensure that the provisions relating
to safety practices, including training, are complied
with by the non-Federal entity; and
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(III) the results of those actions.

Subtitle C—Wyoming Range
SEC. 3201. DEFINITIONS.

In this subtitle:
(1) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(2) WYOMING RANGE WITHDRAWAL AREA.—The term
‘‘Wyoming Range Withdrawal Area’’ means all National Forest
System land and federally owned minerals located within the
boundaries of the Bridger-Teton National Forest identified on
the map entitled ‘‘Wyoming Range Withdrawal Area’’ and dated
October 17, 2007, on file with the Office of the Chief of the
Forest Service and the Office of the Supervisor of the BridgerTeton National Forest.
SEC. 3202. WITHDRAWAL OF CERTAIN LAND IN THE WYOMING RANGE.
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(a) WITHDRAWAL.—Except as provided in subsection (f), subject
to valid existing rights as of the date of enactment of this Act
and the provisions of this subtitle, land in the Wyoming Range
Withdrawal Area is withdrawn from—
(1) all forms of appropriation or disposal under the public
land laws;
(2) location, entry, and patent under the mining laws;
and
(3) disposition under laws relating to mineral and geothermal leasing.
(b) EXISTING RIGHTS.—If any right referred to in subsection
(a) is relinquished or otherwise acquired by the United States
(including through donation under section 3203) after the date
of enactment of this Act, the land subject to that right shall be
withdrawn in accordance with this section.
(c) BUFFERS.—Nothing in this section requires—
(1) the creation of a protective perimeter or buffer area
outside the boundaries of the Wyoming Range Withdrawal
Area; or
(2) any prohibition on activities outside of the boundaries
of the Wyoming Range Withdrawal Area that can be seen
or heard from within the boundaries of the Wyoming Range
Withdrawal Area.
(d) LAND AND RESOURCE MANAGEMENT PLAN.—
(1) IN GENERAL.—Subject to paragraph (2), the BridgerTeton National Land and Resource Management Plan
(including any revisions to the Plan) shall apply to any land
within the Wyoming Range Withdrawal Area.
(2) CONFLICTS.—If there is a conflict between this subtitle
and the Bridger-Teton National Land and Resource Management Plan, this subtitle shall apply.
(e) PRIOR LEASE SALES.—Nothing in this section prohibits the
Secretary from taking any action necessary to issue, deny, remove
the suspension of, or cancel a lease, or any sold lease parcel that
has not been issued, pursuant to any lease sale conducted prior
to the date of enactment of this Act, including the completion
of any requirements under the National Environmental Policy Act
of 1969 (42 U.S.C. 4321 et seq.).
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(f) EXCEPTION.—Notwithstanding the withdrawal in subsection
(a), the Secretary may lease oil and gas resources in the Wyoming
Range Withdrawal Area that are within 1 mile of the boundary
of the Wyoming Range Withdrawal Area in accordance with the
Mineral Leasing Act (30 U.S.C. 181 et seq.) and subject to the
following conditions:
(1) The lease may only be accessed by directional drilling
from a lease held by production on the date of enactment
of this Act on National Forest System land that is adjacent
to, and outside of, the Wyoming Range Withdrawal Area.
(2) The lease shall prohibit, without exception or waiver,
surface occupancy and surface disturbance for any activities,
including activities related to exploration, development, or
production.
(3) The directional drilling may extend no further than
1 mile inside the boundary of the Wyoming Range Withdrawal
Area.
SEC. 3203. ACCEPTANCE OF THE DONATION OF VALID EXISTING
MINING OR LEASING RIGHTS IN THE WYOMING RANGE.

(a) NOTIFICATION OF LEASEHOLDERS.—Not later than 120 days
after the date of enactment of this Act, the Secretary shall provide
notice to holders of valid existing mining or leasing rights within
the Wyoming Range Withdrawal Area of the potential opportunity
for repurchase of those rights and retirement under this section.
(b) REQUEST FOR LEASE RETIREMENT.—
(1) IN GENERAL.—A holder of a valid existing mining or
leasing right within the Wyoming Range Withdrawal Area may
submit a written notice to the Secretary of the interest of
the holder in the retirement and repurchase of that right.
(2) LIST OF INTERESTED HOLDERS.—The Secretary shall prepare a list of interested holders and make the list available
to any non-Federal entity or person interested in acquiring
that right for retirement by the Secretary.
(c) PROHIBITION.—The Secretary may not use any Federal funds
to purchase any right referred to in subsection (a).
(d) DONATION AUTHORITY.—The Secretary shall—
(1) accept the donation of any valid existing mining or
leasing right in the Wyoming Range Withdrawal Area from
the holder of that right or from any non-Federal entity or
person that acquires that right; and
(2) on acceptance, cancel that right.
(e) RELATIONSHIP TO OTHER AUTHORITY.—Nothing in this subtitle affects any authority the Secretary may otherwise have to
modify, suspend, or terminate a lease without compensation, or
to recognize the transfer of a valid existing mining or leasing
right, if otherwise authorized by law.

Deadline.

Subtitle D—Land Conveyances and
Exchanges
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SEC. 3301. LAND CONVEYANCE TO CITY OF COFFMAN COVE, ALASKA.

(a) DEFINITIONS.—In this section:
(1) CITY.—The term ‘‘City’’ means the city of Coffman Cove,
Alaska.
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(2) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of Agriculture.
(b) CONVEYANCE.—
(1) IN GENERAL.—Subject to valid existing rights, the Secretary shall convey to the City, without consideration and by
quitclaim deed all right, title, and interest of the United States,
except as provided in paragraphs (3) and (4), in and to the
parcel of National Forest System land described in paragraph
(2).
(2) DESCRIPTION OF LAND.—
(A) IN GENERAL.—The parcel of National Forest System
land referred to in paragraph (1) is the approximately
12 acres of land identified in U.S. Survey 10099, as depicted
on the plat entitled ‘‘Subdivision of U.S. Survey No. 10099’’
and recorded as Plat 2003–1 on January 21, 2003, Petersburg Recording District, Alaska.
(B) EXCLUDED LAND.—The parcel of National Forest
System land conveyed under paragraph (1) does not include
the portion of U.S. Survey 10099 that is north of the
right-of-way for Forest Development Road 3030–295 and
southeast of Tract CC–8.
(3) RIGHT-OF-WAY.—The United States may reserve a rightof-way to provide access to the National Forest System land
excluded from the conveyance to the City under paragraph
(2)(B).
(4) REVERSION.—If any portion of the land conveyed under
paragraph (1) (other than a portion of land sold under paragraph (5)) ceases to be used for public purposes, the land
shall, at the option of the Secretary, revert to the United
States.
(5) CONDITIONS ON SUBSEQUENT CONVEYANCES.—If the City
sells any portion of the land conveyed to the City under paragraph (1)—
(A) the amount of consideration for the sale shall reflect
fair market value, as determined by an appraisal; and
(B) the City shall pay to the Secretary an amount
equal to the gross proceeds of the sale, which shall be
available, without further appropriation, for the Tongass
National Forest.

Appraisal.
Payments.

SEC.
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BEAVERHEAD-DEERLODGE
CONVEYANCE, MONTANA.

NATIONAL

FOREST

LAND

(a) DEFINITIONS.—In this section:
(1) COUNTY.—The term ‘‘County’’ means Jefferson County,
Montana.
(2) MAP.—The term ‘‘map’’ means the map that is—
(A) entitled ‘‘Elkhorn Cemetery’’;
(B) dated May 9, 2005; and
(C) on file in the office of the Beaverhead-Deerlodge
National Forest Supervisor.
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of Agriculture.
(b) CONVEYANCE TO JEFFERSON COUNTY, MONTANA.—
(1) CONVEYANCE.—Not later than 180 days after the date
of enactment of this Act and subject to valid existing rights,
the Secretary (acting through the Regional Forester, Northern
Region, Missoula, Montana) shall convey by quitclaim deed

Deadline.
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to the County for no consideration, all right, title, and interest
of the United States, except as provided in paragraph (5),
in and to the parcel of land described in paragraph (2).
(2) DESCRIPTION OF LAND.—The parcel of land referred
to in paragraph (1) is the parcel of approximately 9.67 acres
of National Forest System land (including any improvements
to the land) in the County that is known as the ‘‘Elkhorn
Cemetery’’, as generally depicted on the map.
(3) USE OF LAND.—As a condition of the conveyance under
paragraph (1), the County shall—
(A) use the land described in paragraph (2) as a County
cemetery; and
(B) agree to manage the cemetery with due consideration and protection for the historic and cultural values
of the cemetery, under such terms and conditions as are
agreed to by the Secretary and the County.
(4) EASEMENT.—In conveying the land to the County under
paragraph (1), the Secretary, in accordance with applicable
law, shall grant to the County an easement across certain
National Forest System land, as generally depicted on the
map, to provide access to the land conveyed under that paragraph.
(5) REVERSION.—In the quitclaim deed to the County, the
Secretary shall provide that the land conveyed to the County
under paragraph (1) shall revert to the Secretary, at the election
of the Secretary, if the land is—
(A) used for a purpose other than the purposes
described in paragraph (3)(A); or
(B) managed by the County in a manner that is inconsistent with paragraph (3)(B).
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SEC. 3303. SANTA FE NATIONAL FOREST; PECOS NATIONAL HISTORICAL PARK LAND EXCHANGE.

New Mexico.

(a) DEFINITIONS.—In this section:
(1) FEDERAL LAND.—The term ‘‘Federal land’’ means the
approximately 160 acres of Federal land within the Santa Fe
National Forest in the State, as depicted on the map.
(2) LANDOWNER.—The term ‘‘landowner’’ means the 1 or
more owners of the non-Federal land.
(3) MAP.—The term ‘‘map’’ means the map entitled ‘‘Proposed Land Exchange for Pecos National Historical Park’’, numbered 430/80,054, dated November 19, 1999, and revised September 18, 2000.
(4) NON-FEDERAL LAND.—The term ‘‘non-Federal land’’
means the approximately 154 acres of non-Federal land in
the Park, as depicted on the map.
(5) PARK.—The term ‘‘Park’’ means the Pecos National
Historical Park in the State.
(6) SECRETARIES.—The term ‘‘Secretaries’’ means the Secretary of the Interior and the Secretary of Agriculture, acting
jointly.
(7) STATE.—The term ‘‘State’’ means the State of New
Mexico.
(b) LAND EXCHANGE.—
(1) IN GENERAL.—If the Secretary of the Interior accepts
the non-Federal land, title to which is acceptable to the Secretary of the Interior, the Secretary of Agriculture shall, subject
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to the conditions of this section and the National Environmental
Policy Act of 1969 (42 U.S.C. 4321 et seq.), convey to the
landowner the Federal land.
(2) EASEMENT.—
(A) IN GENERAL.—As a condition of the conveyance
of the non-Federal land, the landowner may reserve an
easement (including an easement for service access) for
water pipelines to 2 well sites located in the Park, as
generally depicted on the map.
(B) ROUTE.—The Secretary of the Interior and the landowner shall determine the appropriate route of the easement through the non-Federal land.
(C) TERMS AND CONDITIONS.—The easement shall
include such terms and conditions relating to the use of,
and access to, the well sites and pipeline, as the Secretary
of the Interior and the landowner determine to be appropriate.
(D) APPLICABLE LAW.—The easement shall be established, operated, and maintained in compliance with
applicable Federal, State, and local laws.
(3) VALUATION, APPRAISALS, AND EQUALIZATION.—
(A) IN GENERAL.—The value of the Federal land and
non-Federal land—
(i) shall be equal, as determined by appraisals
conducted in accordance with subparagraph (B); or
(ii) if the value is not equal, shall be equalized
in accordance with subparagraph (C).
(B) APPRAISALS.—
(i) IN GENERAL.—The Federal land and non-Federal land shall be appraised by an independent
appraiser selected by the Secretaries.
(ii) REQUIREMENTS.—An appraisal conducted
under clause (i) shall be conducted in accordance
with—
(I) the Uniform Appraisal Standards for Federal Land Acquisitions; and
(II) the Uniform Standards of Professional
Appraisal Practice.
(iii) APPROVAL.—The appraisals conducted under
this subparagraph shall be submitted to the Secretaries
for approval.
(C) EQUALIZATION OF VALUES.—
(i) IN GENERAL.—If the values of the non-Federal
land and the Federal land are not equal, the values
may be equalized in accordance with section 206 of
the Federal Land Policy and Management Act of 1976
(43 U.S.C. 1716).
(ii) CASH EQUALIZATION PAYMENTS.—Any amounts
received by the Secretary of Agriculture as a cash
equalization payment under section 206(b) of the Federal Land Policy and Management Act of 1976 (43
U.S.C. 1716(b)) shall—
(I) be deposited in the fund established by
Public Law 90–171 (commonly known as the ‘‘Sisk
Act’’) (16 U.S.C. 484a); and
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(II) be available for expenditure, without further appropriation, for the acquisition of land and
interests in land in the State.
(4) COSTS.—Before the completion of the exchange under
this subsection, the Secretaries and the landowner shall enter
into an agreement that allocates the costs of the exchange
among the Secretaries and the landowner.
(5) APPLICABLE LAW.—Except as otherwise provided in this
section, the exchange of land and interests in land under this
section shall be in accordance with—
(A) section 206 of the Federal Land Policy and Management Act of 1976 (43 U.S.C. 1716); and
(B) other applicable Federal, State, and local laws.
(6) ADDITIONAL TERMS AND CONDITIONS.—The Secretaries
may require, in addition to any requirements under this section,
such terms and conditions relating to the exchange of Federal
land and non-Federal land and the granting of easements under
this section as the Secretaries determine to be appropriate
to protect the interests of the United States.
(7) COMPLETION OF THE EXCHANGE.—
(A) IN GENERAL.—The exchange of Federal land and
non-Federal land shall be completed not later than 180
days after the later of—
(i) the date on which the requirements of the
National Environmental Policy Act of 1969 (42 U.S.C.
4321 et seq.) have been met;
(ii) the date on which the Secretary of the Interior
approves the appraisals under paragraph (3)(B)(iii);
or
(iii) the date on which the Secretaries and the
landowner agree on the costs of the exchange and
any other terms and conditions of the exchange under
this subsection.
(B) NOTICE.—The Secretaries shall submit to the Committee on Energy and Natural Resources of the Senate
and the Committee on Resources of the House of Representatives notice of the completion of the exchange of Federal
land and non-Federal land under this subsection.
(c) ADMINISTRATION.—
(1) IN GENERAL.—The Secretary of the Interior shall administer the non-Federal land acquired under this section in accordance with the laws generally applicable to units of the National
Park System, including the Act of August 25, 1916 (commonly
known as the ‘‘National Park Service Organic Act’’) (16 U.S.C.
1 et seq.).
(2) MAPS.—
(A) IN GENERAL.—The map shall be on file and available for public inspection in the appropriate offices of the
Secretaries.
(B) TRANSMITTAL OF REVISED MAP TO CONGRESS.—Not
later than 180 days after completion of the exchange, the
Secretaries shall transmit to the Committee on Energy
and Natural Resources of the Senate and the Committee
on Resources of the House of Representatives a revised
map that depicts—
(i) the Federal land and non-Federal land
exchanged under this section; and
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(ii) the easement described in subsection (b)(2).

SEC. 3304. SANTA FE NATIONAL FOREST LAND CONVEYANCE, NEW
MEXICO.

(a) DEFINITIONS.—In this section:
(1) CLAIM.—The term ‘‘Claim’’ means a claim of the Claimants to any right, title, or interest in any land located in
lot 10, sec. 22, T. 18 N., R. 12 E., New Mexico Principal
Meridian, San Miguel County, New Mexico, except as provided
in subsection (b)(1).
(2) CLAIMANTS.—The term ‘‘Claimants’’ means Ramona
Lawson and Boyd Lawson.
(3) FEDERAL LAND.—The term ‘‘Federal land’’ means a
parcel of National Forest System land in the Santa Fe National
Forest, New Mexico, that is—
(A) comprised of approximately 6.20 acres of land; and
(B) described and delineated in the survey.
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of Agriculture, acting through the Forest Service Regional Forester, Southwestern Region.
(5) SURVEY.—The term ‘‘survey’’ means the survey plat
entitled ‘‘Boundary Survey and Conservation Easement Plat’’,
prepared by Chris A. Chavez, Land Surveyor, Forest Service,
NMPLS#12793, and recorded on February 27, 2007, at book
55, page 93, of the land records of San Miguel County, New
Mexico.
(b) SANTA FE NATIONAL FOREST LAND CONVEYANCE.—
(1) IN GENERAL.—The Secretary shall, except as provided
in subparagraph (A) and subject to valid existing rights, convey
and quitclaim to the Claimants all right, title, and interest
of the United States in and to the Federal land in exchange
for—
(A) the grant by the Claimants to the United States
of a scenic easement to the Federal land that—
(i) protects the purposes for which the Federal
land was designated under the Wild and Scenic Rivers
Act (16 U.S.C. 1271 et seq.); and
(ii) is determined to be acceptable by the Secretary;
and
(B) a release of the United States by the Claimants
of—
(i) the Claim; and
(ii) any additional related claims of the Claimants
against the United States.
(2) SURVEY.—The Secretary, with the approval of the
Claimants, may make minor corrections to the survey and
legal description of the Federal land to correct clerical, typographical, and surveying errors.
(3) SATISFACTION OF CLAIM.—The conveyance of Federal
land under paragraph (1) shall constitute a full satisfaction
of the Claim.
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SEC. 3305. KITTITAS COUNTY, WASHINGTON, LAND CONVEYANCE.

(a) CONVEYANCE REQUIRED.—The Secretary of Agriculture shall
convey, without consideration, to the King and Kittitas Counties
Fire District #51 of King and Kittitas Counties, Washington (in
this section referred to as the ‘‘District’’), all right, title, and interest
of the United States in and to a parcel of National Forest System
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land in Kittitas County, Washington, consisting of approximately
1.5 acres within the SW1⁄4 of the SE1⁄4 of section 4, township
22 north, range 11 east, Willamette meridian, for the purpose
of permitting the District to use the parcel as a site for a new
Snoqualmie Pass fire and rescue station.
(b) REVERSIONARY INTEREST.—If the Secretary determines at
any time that the real property conveyed under subsection (a)
is not being used in accordance with the purpose of the conveyance
specified in such subsection, all right, title, and interest in and
to the property shall revert, at the option of the Secretary, to
the United States, and the United States shall have the right
of immediate entry onto the property. Any determination of the
Secretary under this subsection shall be made on the record after
an opportunity for a hearing.
(c) SURVEY.—If necessary, the exact acreage and legal description of the lands to be conveyed under subsection (a) shall be
determined by a survey satisfactory to the Secretary. The cost
of a survey shall be borne by the District.
(d) ADDITIONAL TERMS AND CONDITIONS.—The Secretary may
require such additional terms and conditions in connection with
the conveyance under subsection (a) as the Secretary considers
appropriate to protect the interests of the United States.
SEC. 3306. MAMMOTH COMMUNITY WATER DISTRICT USE RESTRICTIONS.

Notwithstanding Public Law 90–171 (commonly known as the
‘‘Sisk Act’’) (16 U.S.C. 484a), the approximately 36.25 acres patented
to the Mammoth County Water District (now known as the ‘‘Mammoth Community Water District’’) by Patent No. 04–87–0038, on
June 26, 1987, and recorded in volume 482, at page 516, of the
official records of the Recorder’s Office, Mono County, California,
may be used for any public purpose.
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SEC. 3307. LAND EXCHANGE, WASATCH-CACHE NATIONAL FOREST,
UTAH.

(a) DEFINITIONS.—In this section:
(1) CITY.—The term ‘‘City’’ means the City of Bountiful,
Utah.
(2) FEDERAL LAND.—The term ‘‘Federal land’’ means the
land under the jurisdiction of the Secretary identified on the
map as ‘‘Shooting Range Special Use Permit Area’’.
(3) MAP.—The term ‘‘map’’ means the map entitled ‘‘Bountiful City Land Consolidation Act’’ and dated October 15, 2007.
(4) NON-FEDERAL LAND.—The term ‘‘non-Federal land’’
means the 3 parcels of City land comprising a total of approximately 1,680 acres, as generally depicted on the map.
(5) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of Agriculture.
(b) EXCHANGE.—Subject to subsections (d) through (h), if the
City conveys to the Secretary all right, title, and interest of the
City in and to the non-Federal land, the Secretary shall convey
to the City all right, title, and interest of the United States in
and to the Federal land.
(c) AVAILABILITY OF MAP.—The map shall be on file and available for public inspection in the appropriate offices of the Forest
Service.
(d) VALUATION AND EQUALIZATION.—
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(1) VALUATION.—The value of the Federal land and the
non-Federal land to be conveyed under subsection (b)—
(A) shall be equal, as determined by appraisals carried
out in accordance with section 206 of the Federal Land
Policy and Management Act of 1976 (43 U.S.C. 1716); or
(B) if not equal, shall be equalized in accordance with
paragraph (2).
(2) EQUALIZATION.—If the value of the Federal land and
the non-Federal land to be conveyed in a land exchange under
this section is not equal, the value may be equalized by—
(A) making a cash equalization payment to the Secretary or to the City, as appropriate; or
(B) reducing the acreage of the Federal land or the
non-Federal land to be exchanged, as appropriate.
(e) APPLICABLE LAW.—Section 206 of the Federal Land Policy
and Management Act of 1976 (43 U.S.C. 1716) shall apply to the
land exchange authorized under subsection (b), except that the
Secretary may accept a cash equalization payment in excess of
25 percent of the value of the Federal land.
(f) CONDITIONS.—
(1) LIABILITY.—
(A) IN GENERAL.—As a condition of the exchange under
subsection (b), the Secretary shall—
(i) require that the City—
(I) assume all liability for the shooting range
located on the Federal land, including the past,
present, and future condition of the Federal land;
and
(II) hold the United States harmless for any
liability for the condition of the Federal land; and
(ii) comply with the hazardous substances disclosure requirements of section 120(h) of the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (42 U.S.C. 9620(h)).
(B) LIMITATION.—Clauses (ii) and (iii) of section
120(h)(3)(A) of the Comprehensive Environmental
Response, Compensation, and Liability Act (42 U.S.C.
9620(h)(3)(A)) shall not apply to the conveyance of Federal
land under subsection (b).
(2) ADDITIONAL TERMS AND CONDITIONS.—The land
exchange under subsection (b) shall be subject to—
(A) valid existing rights; and
(B) such additional terms and conditions as the Secretary may require.
(g) MANAGEMENT OF ACQUIRED LAND.—The non-Federal land
acquired by the Secretary under subsection (b) shall be—
(1) added to, and administered as part of, the WasatchCache National Forest; and
(2) managed by the Secretary in accordance with—
(A) the Act of March 1, 1911 (commonly known as
the ‘‘Weeks Law’’) (16 U.S.C. 480 et seq.); and
(B) any laws (including regulations) applicable to the
National Forest System.
(h) EASEMENTS; RIGHTS-OF-WAY.—
(1) BONNEVILLE SHORELINE TRAIL EASEMENT.—In carrying
out the land exchange under subsection (b), the Secretary shall
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ensure that an easement not less than 60 feet in width is
reserved for the Bonneville Shoreline Trail.
(2) OTHER RIGHTS-OF-WAY.—The Secretary and the City
may reserve any other rights-of-way for utilities, roads, and
trails that—
(A) are mutually agreed to by the Secretary and the
City; and
(B) the Secretary and the City consider to be in the
public interest.
(i) DISPOSAL OF REMAINING FEDERAL LAND.—
(1) IN GENERAL.—The Secretary may, by sale or exchange,
dispose of all, or a portion of, the parcel of National Forest
System land comprising approximately 220 acres, as generally
depicted on the map that remains after the conveyance of
the Federal land authorized under subsection (b), if the Secretary determines, in accordance with paragraph (2), that the
land or portion of the land is in excess of the needs of the
National Forest System.
(2) REQUIREMENTS.—A determination under paragraph (1)
shall be made—
(A) pursuant to an amendment of the land and resource
management plan for the Wasatch-Cache National Forest;
and
(B) after carrying out a public process consistent with
the National Environmental Policy Act of 1969 (42 U.S.C.
4321 et seq.).
(3) CONSIDERATION.—As consideration for any conveyance
of Federal land under paragraph (1), the Secretary shall require
payment of an amount equal to not less than the fair market
value of the conveyed National Forest System land.
(4) RELATION TO OTHER LAWS.—Any conveyance of Federal
land under paragraph (1) by exchange shall be subject to section
206 of the Federal Land Policy and Management Act of 1976
(43 U.S.C. 1716).
(5) DISPOSITION OF PROCEEDS.—Any amounts received by
the Secretary as consideration under subsection (d) or paragraph (3) shall be—
(A) deposited in the fund established under Public
Law 90–171 (commonly known as the ‘‘Sisk Act’’) (16 U.S.C.
484a); and
(B) available to the Secretary, without further appropriation and until expended, for the acquisition of land
or interests in land to be included in the Wasatch-Cache
National Forest.
(6) ADDITIONAL TERMS AND CONDITIONS.—Any conveyance
of Federal land under paragraph (1) shall be subject to—
(A) valid existing rights; and
(B) such additional terms and conditions as the Secretary may require.
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SEC. 3308. BOUNDARY ADJUSTMENT, FRANK CHURCH RIVER OF NO
RETURN WILDERNESS.

(a) PURPOSES.—The purposes of this section are—
(1) to adjust the boundaries of the wilderness area; and
(2) to authorize the Secretary to sell the land designated
for removal from the wilderness area due to encroachment.
(b) DEFINITIONS.—In this section:
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(1) LAND DESIGNATED FOR EXCLUSION.—The term ‘‘land
designated for exclusion’’ means the parcel of land that is—
(A) comprised of approximately 10.2 acres of land;
(B) generally depicted on the survey plat entitled ‘‘Proposed Boundary Change FCRONRW Sections 15
(unsurveyed) Township 14 North, Range 13 East, B.M.,
Custer County, Idaho’’ and dated November 14, 2001; and
(C) more particularly described in the survey plat and
legal description on file in—
(i) the office of the Chief of the Forest Service,
Washington, DC; and
(ii) the office of the Intermountain Regional Forester, Ogden, Utah.
(2) LAND DESIGNATED FOR INCLUSION.—The term ‘‘land designated for inclusion’’ means the parcel of National Forest
System land that is—
(A) comprised of approximately 10.2 acres of land;
(B) located in unsurveyed section 22, T. 14 N., R.
13 E., Boise Meridian, Custer County, Idaho;
(C) generally depicted on the map entitled ‘‘Challis
National Forest, T.14 N., R. 13 E., B.M., Custer County,
Idaho, Proposed Boundary Change FCRONRW’’ and dated
September 19, 2007; and
(D) more particularly described on the map and legal
description on file in—
(i) the office of the Chief of the Forest Service,
Washington, DC; and
(ii) the Intermountain Regional Forester, Ogden,
Utah.
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of Agriculture.
(4) WILDERNESS AREA.—The term ‘‘wilderness area’’ means
the Frank Church River of No Return Wilderness designated
by section 3 of the Central Idaho Wilderness Act of 1980 (16
U.S.C. 1132 note; 94 Stat. 948).
(c) BOUNDARY ADJUSTMENT.—
(1) ADJUSTMENT TO WILDERNESS AREA.—
(A) INCLUSION.—The wilderness area shall include the
land designated for inclusion.
(B) EXCLUSION.—The wilderness area shall not include
the land designated for exclusion.
(2) CORRECTIONS TO LEGAL DESCRIPTIONS.—The Secretary
may make corrections to the legal descriptions.
(d) CONVEYANCE OF LAND DESIGNATED FOR EXCLUSION.—
(1) IN GENERAL.—Subject to paragraph (2), to resolve the
encroachment on the land designated for exclusion, the Secretary may sell for consideration in an amount equal to fair
market value—
(A) the land designated for exclusion; and
(B) as the Secretary determines to be necessary, not
more than 10 acres of land adjacent to the land designated
for exclusion.
(2) CONDITIONS.—The sale of land under paragraph (1)
shall be subject to the conditions that—
(A) the land to be conveyed be appraised in accordance
with the Uniform Appraisal Standards for Federal Land
Acquisitions;
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(B) the person buying the land shall pay—
(i) the costs associated with appraising and, if
the land needs to be resurveyed, resurveying the land;
and
(ii) any analyses and closing costs associated with
the conveyance;
(C) for management purposes, the Secretary may reconfigure the description of the land for sale; and
(D) the owner of the adjacent private land shall have
the first opportunity to buy the land.
(3) DISPOSITION OF PROCEEDS.—
(A) IN GENERAL.—The Secretary shall deposit the cash
proceeds from a sale of land under paragraph (1) in the
fund established under Public Law 90–171 (commonly
known as the ‘‘Sisk Act’’) (16 U.S.C. 484a).
(B) AVAILABILITY AND USE.—Amounts deposited under
subparagraph (A)—
(i) shall remain available until expended for the
acquisition of land for National Forest purposes in
the State of Idaho; and
(ii) shall not be subject to transfer or reprogramming for—
(I) wildland fire management; or
(II) any other emergency purposes.

Payments.

SEC. 3309. SANDIA PUEBLO LAND EXCHANGE TECHNICAL AMENDMENT.

Section 413(b) of the T’uf Shur Bien Preservation Trust Area
Act (16 U.S.C. 539m–11) is amended—
(1) in paragraph (1), by inserting ‘‘3,’’ after ‘‘sections’’; and
(2) in the first sentence of paragraph (4), by inserting
‘‘, as a condition of the conveyance,’’ before ‘‘remain’’.

Subtitle E—Colorado Northern Front
Range Study
SEC. 3401. PURPOSE.

The purpose of this subtitle is to identify options that may
be available to assist in maintaining the open space characteristics
of land that is part of the mountain backdrop of communities
in the northern section of the Front Range area of Colorado.
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SEC. 3402. DEFINITIONS.

In this subtitle:
(1) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of Agriculture, acting through the Chief of the Forest Service.
(2) STATE.—The term ‘‘State’’ means the State of Colorado.
(3) STUDY AREA.—
(A) IN GENERAL.—The term ‘‘study area’’ means the
land in southern Boulder, northern Jefferson, and northern
Gilpin Counties, Colorado, that is located west of Colorado
State Highway 93, south and east of Colorado State Highway 119, and north of Colorado State Highway 46, as
generally depicted on the map entitled ‘‘Colorado Northern
Front Range Mountain Backdrop Protection Study Act:
Study Area’’ and dated August 27, 2008.
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(B) EXCLUSIONS.—The term ‘‘study area’’ does not
include land within the city limits of the cities of Arvada,
Boulder, or Golden, Colorado.
(4) UNDEVELOPED LAND.—The term ‘‘undeveloped land’’
means land—
(A) that is located within the study area;
(B) that is free or primarily free of structures; and
(C) the development of which is likely to affect
adversely the scenic, wildlife, or recreational value of the
study area.

SEC. 3403. COLORADO NORTHERN FRONT RANGE MOUNTAIN BACKDROP STUDY.
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Notice.
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(a) STUDY; REPORT.—Not later than 1 year after the date of
enactment of this Act and except as provided in subsection (c),
the Secretary shall—
(1) conduct a study of the land within the study area;
and
(2) complete a report that—
(A) identifies the present ownership of the land within
the study area;
(B) identifies any undeveloped land that may be at
risk of development; and
(C) describes any actions that could be taken by the
United States, the State, a political subdivision of the
State, or any other parties to preserve the open and
undeveloped character of the land within the study area.
(b) REQUIREMENTS.—The Secretary shall conduct the study and
develop the report under subsection (a) with the support and participation of 1 or more of the following State and local entities:
(1) The Colorado Department of Natural Resources.
(2) Colorado State Forest Service.
(3) Colorado State Conservation Board.
(4) Great Outdoors Colorado.
(5) Boulder, Jefferson, and Gilpin Counties, Colorado.
(c) LIMITATION.—If the State and local entities specified in
subsection (b) do not support and participate in the conduct of
the study and the development of the report under this section,
the Secretary may—
(1) decrease the area covered by the study area, as appropriate; or
(2)(A) opt not to conduct the study or develop the report;
and
(B) submit to the Committee on Energy and Natural
Resources of the Senate and the Committee on Natural
Resources of the House of Representatives notice of the decision
not to conduct the study or develop the report.
(d) EFFECT.—Nothing in this subtitle authorizes the Secretary
to take any action that would affect the use of any land not
owned by the United States.
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TITLE IV—FOREST LANDSCAPE
RESTORATION
SEC. 4001. PURPOSE.

16 USC 7301.

The purpose of this title is to encourage the collaborative,
science-based ecosystem restoration of priority forest landscapes
through a process that—
(1) encourages ecological, economic, and social sustainability;
(2) leverages local resources with national and private
resources;
(3) facilitates the reduction of wildfire management costs,
including through reestablishing natural fire regimes and
reducing the risk of uncharacteristic wildfire; and
(4) demonstrates the degree to which—
(A) various ecological restoration techniques—
(i) achieve ecological and watershed health objectives; and
(ii) affect wildfire activity and management costs;
and
(B) the use of forest restoration byproducts can offset
treatment costs while benefitting local rural economies and
improving forest health.
SEC. 4002. DEFINITIONS.

16 USC 7302.

In this title:
(1) FUND.—The term ‘‘Fund’’ means the Collaborative
Forest Landscape Restoration Fund established by section
4003(f).
(2) PROGRAM.—The term ‘‘program’’ means the Collaborative Forest Landscape Restoration Program established under
section 4003(a).
(3) PROPOSAL.—The term ‘‘proposal’’ means a collaborative
forest landscape restoration proposal described in section
4003(b).
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of Agriculture, acting through the Chief of the Forest Service.
(5) STRATEGY.—The term ‘‘strategy’’ means a landscape
restoration strategy described in section 4003(b)(1).
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SEC. 4003. COLLABORATIVE FOREST LANDSCAPE RESTORATION PROGRAM.

16 USC 7303.

(a) IN GENERAL.—The Secretary, in consultation with the Secretary of the Interior, shall establish a Collaborative Forest Landscape Restoration Program to select and fund ecological restoration
treatments for priority forest landscapes in accordance with—
(1) the Endangered Species Act of 1973 (16 U.S.C. 1531
et seq.);
(2) the National Environmental Policy Act of 1969 (42
U.S.C. 4321 et seq.); and
(3) any other applicable law.
(b) ELIGIBILITY CRITERIA.—To be eligible for nomination under
subsection (c), a collaborative forest landscape restoration proposal
shall—
(1) be based on a landscape restoration strategy that—
(A) is complete or substantially complete;
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(B) identifies and prioritizes ecological restoration
treatments for a 10-year period within a landscape that
is—
(i) at least 50,000 acres;
(ii) comprised primarily of forested National Forest
System land, but may also include land under the
jurisdiction of the Bureau of Land Management, land
under the jurisdiction of the Bureau of Indian Affairs,
or other Federal, State, tribal, or private land;
(iii) in need of active ecosystem restoration; and
(iv) accessible by existing or proposed wood-processing infrastructure at an appropriate scale to use
woody biomass and small-diameter wood removed in
ecological restoration treatments;
(C) incorporates the best available science and scientific application tools in ecological restoration strategies;
(D) fully maintains, or contributes toward the restoration of, the structure and composition of old growth stands
according to the pre-fire suppression old growth conditions
characteristic of the forest type, taking into account the
contribution of the stand to landscape fire adaptation and
watershed health and retaining the large trees contributing
to old growth structure;
(E) would carry out any forest restoration treatments
that reduce hazardous fuels by—
(i) focusing on small diameter trees, thinning, strategic fuel breaks, and fire use to modify fire behavior,
as measured by the projected reduction of
uncharacteristically severe wildfire effects for the forest
type (such as adverse soil impacts, tree mortality or
other impacts); and
(ii) maximizing the retention of large trees, as
appropriate for the forest type, to the extent that the
trees promote fire-resilient stands; and
(F)(i) does not include the establishment of permanent
roads; and
(ii) would commit funding to decommission all temporary roads constructed to carry out the strategy;
(2) be developed and implemented through a collaborative
process that—
(A) includes multiple interested persons representing
diverse interests; and
(B)(i) is transparent and nonexclusive; or
(ii) meets the requirements for a resource advisory
committee under subsections (c) through (f) of section 205
of Public Law 106–393 (16 U.S.C. 500 note);
(3) describe plans to—
(A) reduce the risk of uncharacteristic wildfire,
including through the use of fire for ecological restoration
and maintenance and reestablishing natural fire regimes,
where appropriate;
(B) improve fish and wildlife habitat, including for
endangered, threatened, and sensitive species;
(C) maintain or improve water quality and watershed
function;
(D) prevent, remediate, or control invasions of exotic
species;
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(E) maintain, decommission, and rehabilitate roads and
trails;
(F) use woody biomass and small-diameter trees produced from projects implementing the strategy;
(G) report annually on performance, including through
performance measures from the plan entitled the ‘‘10 Year
Comprehensive Strategy Implementation Plan’’ and dated
December 2006; and
(H) take into account any applicable community wildfire protection plan;
(4) analyze any anticipated cost savings, including those
resulting from—
(A) reduced wildfire management costs; and
(B) a decrease in the unit costs of implementing
ecological restoration treatments over time;
(5) estimate—
(A) the annual Federal funding necessary to implement
the proposal; and
(B) the amount of new non-Federal investment for
carrying out the proposal that would be leveraged;
(6) describe the collaborative process through which the
proposal was developed, including a description of—
(A) participation by or consultation with State, local,
and Tribal governments; and
(B) any established record of successful collaborative
planning and implementation of ecological restoration
projects on National Forest System land and other land
included in the proposal by the collaborators; and
(7) benefit local economies by providing local employment
or training opportunities through contracts, grants, or agreements for restoration planning, design, implementation, or monitoring with—
(A) local private, nonprofit, or cooperative entities;
(B) Youth Conservation Corps crews or related partnerships, with State, local, and non-profit youth groups;
(C) existing or proposed small or micro-businesses,
clusters, or incubators; or
(D) other entities that will hire or train local people
to complete such contracts, grants, or agreements; and
(8) be subject to any other requirements that the Secretary,
in consultation with the Secretary of the Interior, determines
to be necessary for the efficient and effective administration
of the program.
(c) NOMINATION PROCESS.—
(1) SUBMISSION.—A proposal shall be submitted to—
(A) the appropriate Regional Forester; and
(B) if actions under the jurisdiction of the Secretary
of the Interior are proposed, the appropriate—
(i) State Director of the Bureau of Land Management;
(ii) Regional Director of the Bureau of Indian
Affairs; or
(iii) other official of the Department of the Interior.
(2) NOMINATION.—
(A) IN GENERAL.—A Regional Forester may nominate
for selection by the Secretary any proposals that meet
the eligibility criteria established by subsection (b).
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(B) CONCURRENCE.—Any proposal nominated by the
Regional Forester that proposes actions under the jurisdiction of the Secretary of the Interior shall include the concurrence of the appropriate—
(i) State Director of the Bureau of Land Management;
(ii) Regional Director of the Bureau of Indian
Affairs; or
(iii) other official of the Department of the Interior.
(3) DOCUMENTATION.—With respect to each proposal that
is nominated under paragraph (2)—
(A) the appropriate Regional Forester shall—
(i) include a plan to use Federal funds allocated
to the region to fund those costs of planning and carrying out ecological restoration treatments on National
Forest System land, consistent with the strategy, that
would not be covered by amounts transferred to the
Secretary from the Fund; and
(ii) provide evidence that amounts proposed to be
transferred to the Secretary from the Fund during
the first 2 fiscal years following selection would be
used to carry out ecological restoration treatments consistent with the strategy during the same fiscal year
in which the funds are transferred to the Secretary;
(B) if actions under the jurisdiction of the Secretary
of the Interior are proposed, the nomination shall include
a plan to fund such actions, consistent with the strategy,
by the appropriate—
(i) State Director of the Bureau of Land Management;
(ii) Regional Director of the Bureau of Indian
Affairs; or
(iii) other official of the Department of the Interior;
and
(C) if actions on land not under the jurisdiction of
the Secretary or the Secretary of the Interior are proposed,
the appropriate Regional Forester shall provide evidence
that the landowner intends to participate in, and provide
appropriate funding to carry out, the actions.
(d) SELECTION PROCESS.—
(1) IN GENERAL.—After consulting with the advisory panel
established under subsection (e), the Secretary, in consultation
with the Secretary of the Interior, shall, subject to paragraph
(2), select the best proposals that—
(A) have been nominated under subsection (c)(2); and
(B) meet the eligibility criteria established by subsection (b).
(2) CRITERIA.—In selecting proposals under paragraph (1),
the Secretary shall give special consideration to—
(A) the strength of the proposal and strategy;
(B) the strength of the ecological case of the proposal
and the proposed ecological restoration strategies;
(C) the strength of the collaborative process and the
likelihood
of
successful
collaboration
throughout
implementation;
(D) whether the proposal is likely to achieve reductions
in long-term wildfire management costs;
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(E) whether the proposal would reduce the relative
costs of carrying out ecological restoration treatments as
a result of the use of woody biomass and small-diameter
trees; and
(F) whether an appropriate level of non-Federal investment would be leveraged in carrying out the proposal.
(3) LIMITATION.—The Secretary may select not more than—
(A) 10 proposals to be funded during any fiscal year;
(B) 2 proposals in any 1 region of the National Forest
System to be funded during any fiscal year; and
(C) the number of proposals that the Secretary determines are likely to receive adequate funding.
(e) ADVISORY PANEL.—
(1) IN GENERAL.—The Secretary shall establish and maintain an advisory panel comprised of not more than 15 members
to evaluate, and provide recommendations on, each proposal
that has been nominated under subsection (c)(2).
(2) REPRESENTATION.—The Secretary shall ensure that the
membership of the advisory panel is fairly balanced in terms
of the points of view represented and the functions to be performed by the advisory panel.
(3) INCLUSION.—The advisory panel shall include experts
in ecological restoration, fire ecology, fire management, rural
economic development, strategies for ecological adaptation to
climate change, fish and wildlife ecology, and woody biomass
and small-diameter tree utilization.
(f) COLLABORATIVE FOREST LANDSCAPE RESTORATION FUND.—
(1) ESTABLISHMENT.—There is established in the Treasury
of the United States a fund, to be known as the ‘‘Collaborative
Forest Landscape Restoration Fund’’, to be used to pay up
to 50 percent of the cost of carrying out and monitoring
ecological restoration treatments on National Forest System
land for each proposal selected to be carried out under subsection (d).
(2) INCLUSION.—The cost of carrying out ecological restoration treatments as provided in paragraph (1) may, as the Secretary determines to be appropriate, include cancellation and
termination costs required to be obligated for contracts to carry
out ecological restoration treatments on National Forest System
land for each proposal selected to be carried out under subsection (d).
(3) CONTENTS.—The Fund shall consist of such amounts
as are appropriated to the Fund under paragraph (6).
(4) EXPENDITURES FROM FUND.—
(A) IN GENERAL.—On request by the Secretary, the
Secretary of the Treasury shall transfer from the Fund
to the Secretary such amounts as the Secretary determines
are appropriate, in accordance with paragraph (1).
(B) LIMITATION.—The Secretary shall not expend
money from the Fund on any 1 proposal—
(i) during a period of more than 10 fiscal years;
or
(ii) in excess of $4,000,000 in any 1 fiscal year.
(5) ACCOUNTING AND REPORTING SYSTEM.—The Secretary
shall establish an accounting and reporting system for the
Fund.
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(6) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated to the Fund $40,000,000 for each of
fiscal years 2009 through 2019, to remain available until
expended.
(g) PROGRAM IMPLEMENTATION AND MONITORING.—
(1) WORK PLAN.—Not later than 180 days after the date
on which a proposal is selected to be carried out, the Secretary
shall create, in collaboration with the interested persons, an
implementation work plan and budget to implement the proposal that includes—
(A) a description of the manner in which the proposal
would be implemented to achieve ecological and community
economic benefit, including capacity building to accomplish
restoration;
(B) a business plan that addresses—
(i) the anticipated unit treatment cost reductions
over 10 years;
(ii) the anticipated costs for infrastructure needed
for the proposal;
(iii) the projected sustainability of the supply of
woody biomass and small-diameter trees removed in
ecological restoration treatments; and
(iv) the projected local economic benefits of the
proposal;
(C) documentation of the non-Federal investment in
the priority landscape, including the sources and uses of
the investments; and
(D) a plan to decommission any temporary roads established to carry out the proposal.
(2) PROJECT IMPLEMENTATION.—Amounts transferred to the
Secretary from the Fund shall be used to carry out ecological
restoration treatments that are—
(A) consistent with the proposal and strategy; and
(B) identified through the collaborative process
described in subsection (b)(2).
(3) ANNUAL REPORT.—The Secretary, in collaboration with
the Secretary of the Interior and interested persons, shall prepare an annual report on the accomplishments of each selected
proposal that includes—
(A) a description of all acres (or other appropriate
unit) treated and restored through projects implementing
the strategy;
(B) an evaluation of progress, including performance
measures and how prior year evaluations have contributed
to improved project performance;
(C) a description of community benefits achieved,
including any local economic benefits;
(D) the results of the multiparty monitoring, evaluation, and accountability process under paragraph (4); and
(E) a summary of the costs of—
(i) treatments; and
(ii) relevant fire management activities.
(4) MULTIPARTY MONITORING.—The Secretary shall, in
collaboration with the Secretary of the Interior and interested
persons, use a multiparty monitoring, evaluation, and accountability process to assess the positive or negative ecological,
social, and economic effects of projects implementing a selected
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proposal for not less than 15 years after project implementation
commences.
(h) REPORT.—Not later than 5 years after the first fiscal year
in which funding is made available to carry out ecological restoration projects under the program, and every 5 years thereafter,
the Secretary, in consultation with the Secretary of the Interior,
shall submit a report on the program, including an assessment
of whether, and to what extent, the program is fulfilling the purposes of this title, to—
(1) the Committee on Energy and Natural Resources of
the Senate;
(2) the Committee on Appropriations of the Senate;
(3) the Committee on Natural Resources of the House of
Representatives; and
(4) the Committee on Appropriations of the House of Representatives.
SEC. 4004. AUTHORIZATION OF APPROPRIATIONS.

16 USC 7304.

There are authorized to be appropriated to the Secretary and
the Secretary of the Interior such sums as are necessary to carry
out this title.

TITLE V—RIVERS AND TRAILS
Subtitle A—Additions to the National Wild
and Scenic Rivers System
SEC. 5001. FOSSIL CREEK, ARIZONA.

Section 3(a) of the Wild and Scenic Rivers Act (16 U.S.C.
1274(a)) (as amended by section 1852) is amended by adding at
the end the following:
‘‘(205) FOSSIL CREEK, ARIZONA.—Approximately 16.8 miles
of Fossil Creek from the confluence of Sand Rock and Calf
Pen Canyons to the confluence with the Verde River, to be
administered by the Secretary of Agriculture in the following
classes:
‘‘(A) The approximately 2.7-mile segment from the confluence of Sand Rock and Calf Pen Canyons to the point
where the segment exits the Fossil Spring Wilderness,
as a wild river.
‘‘(B) The approximately 7.5-mile segment from where
the segment exits the Fossil Creek Wilderness to the
boundary of the Mazatzal Wilderness, as a recreational
river.
‘‘(C) The 6.6-mile segment from the boundary of the
Mazatzal Wilderness downstream to the confluence with
the Verde River, as a wild river.’’.
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SEC. 5002. SNAKE RIVER HEADWATERS, WYOMING.

(a) SHORT TITLE.—This section may be cited as the ‘‘Craig
Thomas Snake Headwaters Legacy Act of 2008’’.
(b) FINDINGS; PURPOSES.—
(1) FINDINGS.—Congress finds that—
(A) the headwaters of the Snake River System in northwest Wyoming feature some of the cleanest sources of
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freshwater, healthiest native trout fisheries, and most
intact rivers and streams in the lower 48 States;
(B) the rivers and streams of the headwaters of the
Snake River System—
(i) provide unparalleled fishing, hunting, boating,
and other recreational activities for—
(I) local residents; and
(II) millions of visitors from around the world;
and
(ii) are national treasures;
(C) each year, recreational activities on the rivers and
streams of the headwaters of the Snake River System
generate millions of dollars for the economies of—
(i) Teton County, Wyoming; and
(ii) Lincoln County, Wyoming;
(D) to ensure that future generations of citizens of
the United States enjoy the benefits of the rivers and
streams of the headwaters of the Snake River System,
Congress should apply the protections provided by the Wild
and Scenic Rivers Act (16 U.S.C. 1271 et seq.) to those
rivers and streams; and
(E) the designation of the rivers and streams of the
headwaters of the Snake River System under the Wild
and Scenic Rivers Act (16 U.S.C. 1271 et seq.) will signify
to the citizens of the United States the importance of
maintaining the outstanding and remarkable qualities of
the Snake River System while—
(i) preserving public access to those rivers and
streams;
(ii) respecting private property rights (including
existing water rights); and
(iii) continuing to allow historic uses of the rivers
and streams.
(2) PURPOSES.—The purposes of this section are—
(A) to protect for current and future generations of
citizens of the United States the outstandingly remarkable
scenic, natural, wildlife, fishery, recreational, scientific, historic, and ecological values of the rivers and streams of
the headwaters of the Snake River System, while continuing to deliver water and operate and maintain valuable
irrigation water infrastructure; and
(B) to designate approximately 387.7 miles of the rivers
and streams of the headwaters of the Snake River System
as additions to the National Wild and Scenic Rivers System.
(c) DEFINITIONS.—In this section:
(1) SECRETARY CONCERNED.—The term ‘‘Secretary concerned’’ means—
(A) the Secretary of Agriculture (acting through the
Chief of the Forest Service), with respect to each river
segment described in paragraph (205) of section 3(a) of
the Wild and Scenic Rivers Act (16 U.S.C. 1274(a)) (as
added by subsection (d)) that is not located in—
(i) Grand Teton National Park;
(ii) Yellowstone National Park;
(iii) the John D. Rockefeller, Jr. Memorial Parkway; or
(iv) the National Elk Refuge; and
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(B) the Secretary of the Interior, with respect to each
river segment described in paragraph (205) of section 3(a)
of the Wild and Scenic Rivers Act (16 U.S.C. 1274(a))
(as added by subsection (d)) that is located in—
(i) Grand Teton National Park;
(ii) Yellowstone National Park;
(iii) the John D. Rockefeller, Jr. Memorial Parkway; or
(iv) the National Elk Refuge.
(2) STATE.—The term ‘‘State’’ means the State of Wyoming.
(d) WILD AND SCENIC RIVER DESIGNATIONS, SNAKE RIVER HEADWATERS, WYOMING.—Section 3(a) of the Wild and Scenic Rivers
Act (16 U.S.C. 1274(a)) (as amended by section 5001) is amended
by adding at the end the following:
‘‘(206) SNAKE RIVER HEADWATERS, WYOMING.—The following
segments of the Snake River System, in the State of Wyoming:
‘‘(A) BAILEY CREEK.—The 7-mile segment of Bailey
Creek, from the divide with the Little Greys River north
to its confluence with the Snake River, as a wild river.
‘‘(B) BLACKROCK CREEK.—The 22-mile segment from
its source to the Bridger-Teton National Forest boundary,
as a scenic river.
‘‘(C) BUFFALO FORK OF THE SNAKE RIVER.—The portions
of the Buffalo Fork of the Snake River, consisting of—
‘‘(i) the 55-mile segment consisting of the North
Fork, the Soda Fork, and the South Fork, upstream
from Turpin Meadows, as a wild river;
‘‘(ii) the 14-mile segment from Turpin Meadows
to the upstream boundary of Grand Teton National
Park, as a scenic river; and
‘‘(iii) the 7.7-mile segment from the upstream
boundary of Grand Teton National Park to its confluence with the Snake River, as a scenic river.
‘‘(D) CRYSTAL CREEK.—The portions of Crystal Creek,
consisting of—
‘‘(i) the 14-mile segment from its source to the
Gros Ventre Wilderness boundary, as a wild river;
and
‘‘(ii) the 5-mile segment from the Gros Ventre
Wilderness boundary to its confluence with the Gros
Ventre River, as a scenic river.
‘‘(E) GRANITE CREEK.—The portions of Granite Creek,
consisting of—
‘‘(i) the 12-mile segment from its source to the
end of Granite Creek Road, as a wild river; and
‘‘(ii) the 9.5-mile segment from Granite Hot
Springs to the point 1 mile upstream from its confluence with the Hoback River, as a scenic river.
‘‘(F) GROS VENTRE RIVER.—The portions of the Gros
Ventre River, consisting of—
‘‘(i) the 16.5-mile segment from its source to
Darwin Ranch, as a wild river;
‘‘(ii) the 39-mile segment from Darwin Ranch to
the upstream boundary of Grand Teton National Park,
excluding the section along Lower Slide Lake, as a
scenic river; and
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‘‘(iii) the 3.3-mile segment flowing across the
southern boundary of Grand Teton National Park to
the Highlands Drive Loop Bridge, as a scenic river.
‘‘(G) HOBACK RIVER.—The 10-mile segment from the
point 10 miles upstream from its confluence with the Snake
River to its confluence with the Snake River, as a recreational river.
‘‘(H) LEWIS RIVER.—The portions of the Lewis River,
consisting of—
‘‘(i) the 5-mile segment from Shoshone Lake to
Lewis Lake, as a wild river; and
‘‘(ii) the 12-mile segment from the outlet of Lewis
Lake to its confluence with the Snake River, as a
scenic river.
‘‘(I) PACIFIC CREEK.—The portions of Pacific Creek, consisting of—
‘‘(i) the 22.5-mile segment from its source to the
Teton Wilderness boundary, as a wild river; and
‘‘(ii) the 11-mile segment from the Wilderness
boundary to its confluence with the Snake River, as
a scenic river.
‘‘(J) SHOAL CREEK.—The 8-mile segment from its source
to the point 8 miles downstream from its source, as a
wild river.
‘‘(K) SNAKE RIVER.—The portions of the Snake River,
consisting of—
‘‘(i) the 47-mile segment from its source to Jackson
Lake, as a wild river;
‘‘(ii) the 24.8-mile segment from 1 mile downstream
of Jackson Lake Dam to 1 mile downstream of the
Teton Park Road bridge at Moose, Wyoming, as a
scenic river; and
‘‘(iii) the 19-mile segment from the mouth of the
Hoback River to the point 1 mile upstream from the
Highway 89 bridge at Alpine Junction, as a recreational river, the boundary of the western edge of
the corridor for the portion of the segment extending
from the point 3.3 miles downstream of the mouth
of the Hoback River to the point 4 miles downstream
of the mouth of the Hoback River being the ordinary
high water mark.
‘‘(L) WILLOW CREEK.—The 16.2-mile segment from the
point 16.2 miles upstream from its confluence with the
Hoback River to its confluence with the Hoback River,
as a wild river.
‘‘(M) WOLF CREEK.—The 7-mile segment from its source
to its confluence with the Snake River, as a wild river.’’.
(e) MANAGEMENT.—
(1) IN GENERAL.—Each river segment described in paragraph (205) of section 3(a) of the Wild and Scenic Rivers Act
(16 U.S.C. 1274(a)) (as added by subsection (d)) shall be managed by the Secretary concerned.
(2) MANAGEMENT PLAN.—
(A) IN GENERAL.—In accordance with subparagraph
(A), not later than 3 years after the date of enactment
of this Act, the Secretary concerned shall develop a management plan for each river segment described in paragraph
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(205) of section 3(a) of the Wild and Scenic Rivers Act
(16 U.S.C. 1274(a)) (as added by subsection (d)) that is
located in an area under the jurisdiction of the Secretary
concerned.
(B) REQUIRED COMPONENT.—Each management plan
developed by the Secretary concerned under subparagraph
(A) shall contain, with respect to the river segment that
is the subject of the plan, a section that contains an analysis and description of the availability and compatibility
of future development with the wild and scenic character
of the river segment (with particular emphasis on each
river segment that contains 1 or more parcels of private
land).
(3) QUANTIFICATION OF WATER RIGHTS RESERVED BY RIVER
SEGMENTS.—
(A) The Secretary concerned shall apply for the quantification of the water rights reserved by each river segment
designated by this section in accordance with the procedural requirements of the laws of the State of Wyoming.
(B) For the purpose of the quantification of water rights
under this subsection, with respect to each Wild and Scenic
River segment designated by this section—
(i) the purposes for which the segments are designated, as set forth in this section, are declared to
be beneficial uses; and
(ii) the priority date of such right shall be the
date of enactment of this Act.
(4) STREAM GAUGES.—Consistent with the Wild and Scenic
Rivers Act (16 U.S.C. 1271 et seq.), the Secretary may carry
out activities at United States Geological Survey stream gauges
that are located on the Snake River (including tributaries of
the Snake River), including flow measurements and operation,
maintenance, and replacement.
(5) CONSENT OF PROPERTY OWNER.—No property or interest
in property located within the boundaries of any river segment
described in paragraph (205) of section 3(a) of the Wild and
Scenic Rivers Act (16 U.S.C. 1274(a)) (as added by subsection
(d)) may be acquired by the Secretary without the consent
of the owner of the property or interest in property.
(6) EFFECT OF DESIGNATIONS.—
(A) IN GENERAL.—Nothing in this section affects valid
existing rights, including—
(i) all interstate water compacts in existence on
the date of enactment of this Act (including full
development of any apportionment made in accordance
with the compacts);
(ii) water rights in the States of Idaho and
Wyoming; and
(iii) water rights held by the United States.
(B) JACKSON LAKE; JACKSON LAKE DAM.—Nothing in
this section shall affect the management and operation
of Jackson Lake or Jackson Lake Dam, including the storage, management, and release of water.
(f) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section.
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SEC. 5003. TAUNTON RIVER, MASSACHUSETTS.
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(a) DESIGNATION.—Section 3(a) of the Wild and Scenic Rivers
Act (16 U.S.C. 1274(a)) (as amended by section 5002(d)) is amended
by adding at the end the following:
‘‘(207) TAUNTON RIVER, MASSACHUSETTS.—The main stem
of the Taunton River from its headwaters at the confluence
of the Town and Matfield Rivers in the Town of Bridgewater
downstream 40 miles to the confluence with the Quequechan
River at the Route 195 Bridge in the City of Fall River, to
be administered by the Secretary of the Interior in cooperation
with the Taunton River Stewardship Council as follows:
‘‘(A) The 18-mile segment from the confluence of the
Town and Matfield Rivers to Route 24 in the Town of
Raynham, as a scenic river.
‘‘(B) The 5-mile segment from Route 24 to 0.5 miles
below Weir Bridge in the City of Taunton, as a recreational
river.
‘‘(C) The 8-mile segment from 0.5 miles below Weir
Bridge to Muddy Cove in the Town of Dighton, as a scenic
river.
‘‘(D) The 9-mile segment from Muddy Cove to the confluence with the Quequechan River at the Route 195 Bridge
in the City of Fall River, as a recreational river.’’.
(b) MANAGEMENT OF TAUNTON RIVER, MASSACHUSETTS.—
(1) TAUNTON RIVER STEWARDSHIP PLAN.—
(A) IN GENERAL.—Each river segment designated by
section 3(a)(206) of the Wild and Scenic Rivers Act (as
added by subsection (a)) shall be managed in accordance
with the Taunton River Stewardship Plan, dated July 2005
(including any amendment to the Taunton River Stewardship Plan that the Secretary of the Interior (referred to
in this subsection as the ‘‘Secretary’’) determines to be
consistent with this section).
(B) EFFECT.—The Taunton River Stewardship Plan
described in subparagraph (A) shall be considered to satisfy
each requirement relating to the comprehensive management plan required under section 3(d) of the Wild and
Scenic Rivers Act (16 U.S.C. 1274(d)).
(2) COOPERATIVE AGREEMENTS.—To provide for the longterm protection, preservation, and enhancement of each river
segment designated by section 3(a)(206) of the Wild and Scenic
Rivers Act (as added by subsection (a)), pursuant to sections
10(e) and 11(b)(1) of the Wild and Scenic Rivers Act (16 U.S.C.
1281(e) and 1282(b)(1)), the Secretary may enter into cooperative agreements (which may include provisions for financial
and other assistance) with—
(A) the Commonwealth of Massachusetts (including
political subdivisions of the Commonwealth of Massachusetts);
(B) the Taunton River Stewardship Council; and
(C) any appropriate nonprofit organization, as determined by the Secretary.
(3) RELATION TO NATIONAL PARK SYSTEM.—Notwithstanding
section 10(c) of the Wild and Scenic Rivers Act (16 U.S.C.
1281(c)), each river segment designated by section 3(a)(206)
of the Wild and Scenic Rivers Act (as added by subsection
(a)) shall not be—
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(A) administered as a unit of the National Park
System; or
(B) subject to the laws (including regulations) that
govern the administration of the National Park System.
(4) LAND MANAGEMENT.—
(A) ZONING ORDINANCES.—The zoning ordinances
adopted by the Towns of Bridgewater, Halifax,
Middleborough, Raynham, Berkley, Dighton, Freetown, and
Somerset, and the Cities of Taunton and Fall River,
Massachusetts (including any provision of the zoning ordinances relating to the conservation of floodplains, wetlands,
and watercourses associated with any river segment designated by section 3(a)(206) of the Wild and Scenic Rivers
Act (as added by subsection (a))), shall be considered to
satisfy each standard and requirement described in section
6(c) of the Wild and Scenic Rivers Act (16 U.S.C. 1277(c)).
(B) VILLAGES.—For the purpose of section 6(c) of the
Wild and Scenic Rivers Act (16 U.S.C. 1277(c)), each town
described in subparagraph (A) shall be considered to be
a village.
(C) ACQUISITION OF LAND.—
(i) LIMITATION OF AUTHORITY OF SECRETARY.—With
respect to each river segment designated by section
3(a)(206) of the Wild and Scenic Rivers Act (as added
by subsection (a)), the Secretary may only acquire parcels of land—
(I) by donation; or
(II) with the consent of the owner of the parcel
of land.
(ii) PROHIBITION RELATING TO ACQUISITION OF LAND
BY CONDEMNATION.—In accordance with section 6(c)
of the Wild and Scenic Rivers Act (16 U.S.C. 1277(c)),
with respect to each river segment designated by section 3(a)(206) of the Wild and Scenic Rivers Act (as
added by subsection (a)), the Secretary may not acquire
any parcel of land by condemnation.

Subtitle B—Wild and Scenic Rivers Studies

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 5101. MISSISQUOI AND TROUT RIVERS STUDY.

(a) DESIGNATION FOR STUDY.—Section 5(a) of the Wild and
Scenic Rivers Act (16 U.S.C. 1276(a)) is amended by adding at
the end the following:
‘‘(140) MISSISQUOI AND TROUT RIVERS, VERMONT.—The
approximately 25-mile segment of the upper Missisquoi from
its headwaters in Lowell to the Canadian border in North
Troy, the approximately 25-mile segment from the Canadian
border in East Richford to Enosburg Falls, and the approximately 20-mile segment of the Trout River from its headwaters
to its confluence with the Missisquoi River.’’.
(b) STUDY AND REPORT.—Section 5(b) of the Wild and Scenic
Rivers Act (16 U.S.C. 1276(b)) is amended by adding at the end
the following:
‘‘(19) MISSISQUOI AND TROUT RIVERS, VERMONT.—Not later
than 3 years after the date on which funds are made available
to carry out this paragraph, the Secretary of the Interior shall—
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‘‘(A) complete the study of the Missisquoi and Trout
Rivers, Vermont, described in subsection (a)(140); and
‘‘(B) submit a report describing the results of that
study to the appropriate committees of Congress.’’.
(c) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section.

Subtitle C—Additions to the National
Trails System
SEC. 5201. ARIZONA NATIONAL SCENIC TRAIL.

Section 5(a) of the National Trails System Act (16 U.S.C.
1244(a)) is amended by adding at the end the following:
‘‘(27) ARIZONA NATIONAL SCENIC TRAIL.—
‘‘(A) IN GENERAL.—The Arizona National Scenic Trail,
extending approximately 807 miles across the State of
Arizona from the U.S.–Mexico international border to the
Arizona–Utah border, as generally depicted on the map
entitled ‘Arizona National Scenic Trail’ and dated December
5, 2007, to be administered by the Secretary of Agriculture,
in consultation with the Secretary of the Interior and appropriate State, tribal, and local governmental agencies.
‘‘(B) AVAILABILITY OF MAP.—The map shall be on file
and available for public inspection in appropriate offices
of the Forest Service.’’.
SEC. 5202. NEW ENGLAND NATIONAL SCENIC TRAIL.
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(a) AUTHORIZATION AND ADMINISTRATION.—Section 5(a) of the
National Trails System Act (16 U.S.C. 1244(a)) (as amended by
section 5201) is amended by adding at the end the following:
‘‘(28) NEW ENGLAND NATIONAL SCENIC TRAIL.—The New
England National Scenic Trail, a continuous trail extending
approximately 220 miles from the border of New Hampshire
in the town of Royalston, Massachusetts to Long Island Sound
in the town of Guilford, Connecticut, as generally depicted
on the map titled ‘New England National Scenic Trail Proposed
Route’, numbered T06/80,000, and dated October 2007. The
map shall be on file and available for public inspection in
the appropriate offices of the National Park Service. The Secretary of the Interior, in consultation with appropriate Federal,
State, tribal, regional, and local agencies, and other organizations, shall administer the trail after considering the recommendations of the report titled the ‘Metacomet Monadnock
Mattabesset Trail System National Scenic Trail Feasibility
Study and Environmental Assessment’, prepared by the
National Park Service, and dated Spring 2006. The United
States shall not acquire for the trail any land or interest
in land without the consent of the owner.’’.
(b) MANAGEMENT.—The Secretary of the Interior (referred to
in this section as the ‘‘Secretary’’) shall consider the actions outlined
in the Trail Management Blueprint described in the report titled
the ‘‘Metacomet Monadnock Mattabesett Trail System National
Scenic Trail Feasibility Study and Environmental Assessment’’, prepared by the National Park Service, and dated Spring 2006, as
the framework for management and administration of the New
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England National Scenic Trail. Additional or more detailed plans
for administration, management, protection, access, maintenance,
or development of the trail may be developed consistent with the
Trail Management Blueprint, and as approved by the Secretary.
(c) COOPERATIVE AGREEMENTS.—The Secretary is authorized
to enter into cooperative agreements with the Commonwealth of
Massachusetts (and its political subdivisions), the State of Connecticut (and its political subdivisions), and other regional, local,
and private organizations deemed necessary and desirable to accomplish cooperative trail administrative, management, and protection
objectives consistent with the Trail Management Blueprint. An
agreement under this subsection may include provisions for limited
financial assistance to encourage participation in the planning,
acquisition, protection, operation, development, or maintenance of
the trail.
(d) ADDITIONAL TRAIL SEGMENTS.—Pursuant to section 6 of
the National Trails System Act (16 U.S.C. 1245), the Secretary
is encouraged to work with the State of New Hampshire and appropriate local and private organizations to include that portion of
the Metacomet-Monadnock Trail in New Hampshire (which lies
between Royalston, Massachusetts and Jaffrey, New Hampshire)
as a component of the New England National Scenic Trail. Inclusion
of this segment, as well as other potential side or connecting trails,
is contingent upon written application to the Secretary by appropriate State and local jurisdictions and a finding by the Secretary
that trail management and administration is consistent with the
Trail Management Blueprint.
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SEC. 5203. ICE AGE FLOODS NATIONAL GEOLOGIC TRAIL.

(a) FINDINGS; PURPOSE.—
(1) FINDINGS.—Congress finds that—
(A) at the end of the last Ice Age, some 12,000 to
17,000 years ago, a series of cataclysmic floods occurred
in what is now the northwest region of the United States,
leaving a lasting mark of dramatic and distinguishing features on the landscape of parts of the States of Montana,
Idaho, Washington and Oregon;
(B) geological features that have exceptional value and
quality to illustrate and interpret this extraordinary natural phenomenon are present on Federal, State, tribal,
county, municipal, and private land in the region; and
(C) in 2001, a joint study team headed by the National
Park Service that included about 70 members from public
and private entities completed a study endorsing the
establishment of an Ice Age Floods National Geologic
Trail—
(i) to recognize the national significance of this
phenomenon; and
(ii) to coordinate public and private sector entities
in the presentation of the story of the Ice Age floods.
(2) PURPOSE.—The purpose of this section is to designate
the Ice Age Floods National Geologic Trail in the States of
Montana, Idaho, Washington, and Oregon, enabling the public
to view, experience, and learn about the features and story
of the Ice Age floods through the collaborative efforts of public
and private entities.
(b) DEFINITIONS.—In this section:
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(1) ICE AGE FLOODS; FLOODS.—The term ‘‘Ice Age floods’’
or ‘‘floods’’ means the cataclysmic floods that occurred in what
is now the northwestern United States during the last Ice
Age from massive, rapid and recurring drainage of Glacial
Lake Missoula.
(2) PLAN.—The term ‘‘plan’’ means the cooperative management and interpretation plan authorized under subsection (f)(5).
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(4) TRAIL.—The term ‘‘Trail’’ means the Ice Age Floods
National Geologic Trail designated by subsection (c).
(c) DESIGNATION.—In order to provide for public appreciation,
understanding, and enjoyment of the nationally significant natural
and cultural features of the Ice Age floods and to promote collaborative efforts for interpretation and education among public and
private entities located along the pathways of the floods, there
is designated the Ice Age Floods National Geologic Trail.
(d) LOCATION.—
(1) MAP.—The route of the Trail shall be as generally
depicted on the map entitled ‘‘Ice Age Floods National Geologic
Trail,’’ numbered P43/80,000 and dated June 2004.
(2) ROUTE.—The route shall generally follow public roads
and highways.
(3) REVISION.—The Secretary may revise the map by
publication in the Federal Register of a notice of availability
of a new map as part of the plan.
(e) MAP AVAILABILITY.—The map referred to in subsection (d)(1)
shall be on file and available for public inspection in the appropriate
offices of the National Park Service.
(f) ADMINISTRATION.—
(1) IN GENERAL.—The Secretary, acting through the
Director of the National Park Service, shall administer the
Trail in accordance with this section.
(2) LIMITATION.—Except as provided in paragraph (6)(B),
the Trail shall not be considered to be a unit of the National
Park System.
(3) TRAIL MANAGEMENT OFFICE.—To improve management
of the Trail and coordinate Trail activities with other public
agencies and private entities, the Secretary may establish and
operate a trail management office at a central location within
the vicinity of the Trail.
(4) INTERPRETIVE FACILITIES.—The Secretary may plan,
design, and construct interpretive facilities for sites associated
with the Trail if the facilities are constructed in partnership
with State, local, tribal, or non-profit entities and are consistent
with the plan.
(5) MANAGEMENT PLAN.—
(A) IN GENERAL.—Not later than 3 years after funds
are made available to carry out this section, the Secretary
shall prepare a cooperative management and interpretation
plan for the Trail.
(B) CONSULTATION.—The Secretary shall prepare the
plan in consultation with—
(i) State, local, and tribal governments;
(ii) the Ice Age Floods Institute;
(iii) private property owners; and
(iv) other interested parties.
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(C) CONTENTS.—The plan shall—
(i) confirm and, if appropriate, expand on the
inventory of features of the floods contained in the
National Park Service study entitled ‘‘Ice Age Floods,
Study of Alternatives and Environmental Assessment’’
(February 2001) by—
(I) locating features more accurately;
(II) improving the description of features; and
(III) reevaluating the features in terms of their
interpretive potential;
(ii) review and, if appropriate, modify the map
of the Trail referred to in subsection (d)(1);
(iii) describe strategies for the coordinated development of the Trail, including an interpretive plan for
facilities, waysides, roadside pullouts, exhibits, media,
and programs that present the story of the floods to
the public effectively; and
(iv) identify potential partnering opportunities in
the development of interpretive facilities and educational programs to educate the public about the story
of the floods.
(6) COOPERATIVE MANAGEMENT.—
(A) IN GENERAL.—In order to facilitate the development
of coordinated interpretation, education, resource stewardship, visitor facility development and operation, and scientific research associated with the Trail and to promote
more efficient administration of the sites associated with
the Trail, the Secretary may enter into cooperative management agreements with appropriate officials in the States
of Montana, Idaho, Washington, and Oregon in accordance
with the authority provided for units of the National Park
System under section 3(l) of Public Law 91–383 (16 U.S.C.
1a–2(l)).
(B) AUTHORITY.—For purposes of this paragraph only,
the Trail shall be considered a unit of the National Park
System.
(7) COOPERATIVE AGREEMENTS.—The Secretary may enter
into cooperative agreements with public or private entities to
carry out this section.
(8) EFFECT ON PRIVATE PROPERTY RIGHTS.—Nothing in this
section—
(A) requires any private property owner to allow public
access (including Federal, State, or local government
access) to private property; or
(B) modifies any provision of Federal, State, or local
law with respect to public access to or use of private land.
(9) LIABILITY.—Designation of the Trail by subsection (c)
does not create any liability for, or affect any liability under
any law of, any private property owner with respect to any
person injured on the private property.
(g) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section, of which not more than $12,000,000 may be used for
development of the Trail.
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SEC.

5204.

WASHINGTON-ROCHAMBEAU
NATIONAL HISTORIC TRAIL.

REVOLUTIONARY

ROUTE

Section 5(a) of the National Trails System Act (16 U.S.C.
1244(a)) (as amended by section 5202(a)) is amended by adding
at the end the following:
‘‘(29) WASHINGTON-ROCHAMBEAU REVOLUTIONARY ROUTE
NATIONAL HISTORIC TRAIL.—
‘‘(A) IN GENERAL.—The Washington-Rochambeau
Revolutionary Route National Historic Trail, a corridor of
approximately 600 miles following the route taken by the
armies of General George Washington and Count Rochambeau between Newport, Rhode Island, and Yorktown, Virginia, in 1781 and 1782, as generally depicted on the map
entitled
‘WASHINGTON-ROCHAMBEAU
REVOLUTIONARY ROUTE NATIONAL HISTORIC TRAIL’, numbered T01/80,001, and dated June 2007.
‘‘(B) MAP.—The map referred to in subparagraph (A)
shall be on file and available for public inspection in the
appropriate offices of the National Park Service.
‘‘(C) ADMINISTRATION.—The trail shall be administered
by the Secretary of the Interior, in consultation with—
‘‘(i) other Federal, State, tribal, regional, and local
agencies; and
‘‘(ii) the private sector.
‘‘(D) LAND ACQUISITION.—The United States shall not
acquire for the trail any land or interest in land outside
the exterior boundary of any federally-managed area without the consent of the owner of the land or interest in
land.’’.
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SEC. 5205. PACIFIC NORTHWEST NATIONAL SCENIC TRAIL.

Section 5(a) of the National Trails System Act (16 U.S.C.
1244(a)) (as amended by section 5204) is amended by adding at
the end the following:
‘‘(30) PACIFIC NORTHWEST NATIONAL SCENIC TRAIL.—
‘‘(A) IN GENERAL.—The Pacific Northwest National
Scenic Trail, a trail of approximately 1,200 miles, extending
from the Continental Divide in Glacier National Park, Montana, to the Pacific Ocean Coast in Olympic National Park,
Washington, following the route depicted on the map entitled ‘Pacific Northwest National Scenic Trail: Proposed
Trail’, numbered T12/80,000, and dated February 2008
(referred to in this paragraph as the ‘map’).
‘‘(B) AVAILABILITY OF MAP.—The map shall be on file
and available for public inspection in the appropriate offices
of the Forest Service.
‘‘(C) ADMINISTRATION.—The Pacific Northwest National
Scenic Trail shall be administered by the Secretary of
Agriculture.
‘‘(D) LAND ACQUISITION.—The United States shall not
acquire for the Pacific Northwest National Scenic Trail
any land or interest in land outside the exterior boundary
of any federally-managed area without the consent of the
owner of the land or interest in land.’’.
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SEC. 5206. TRAIL OF TEARS NATIONAL HISTORIC TRAIL.

Section 5(a)(16) of the National Trails System Act (16 U.S.C.
1244(a)(16)) is amended as follows:
(1) By amending subparagraph (C) to read as follows:
‘‘(C) In addition to the areas otherwise designated
under this paragraph, the following routes and land components by which the Cherokee Nation was removed to Oklahoma are components of the Trail of Tears National Historic Trail, as generally described in the environmentally
preferred alternative of the November 2007 Feasibility
Study Amendment and Environmental Assessment for
Trail of Tears National Historic Trail:
‘‘(i) The Benge and Bell routes.
‘‘(ii) The land components of the designated water
routes in Alabama, Arkansas, Oklahoma, and Tennessee.
‘‘(iii) The routes from the collection forts in Alabama, Georgia, North Carolina, and Tennessee to the
emigration depots.
‘‘(iv) The related campgrounds located along the
routes and land components described in clauses (i)
through (iii).’’.
(2) In subparagraph (D)—
(A) by striking the first sentence; and
(B) by adding at the end the following: ‘‘No lands
or interests in lands outside the exterior boundaries of
any federally administered area may be acquired by the
Federal Government for the Trail of Tears National Historic
Trail except with the consent of the owner thereof.’’.

Subtitle D—National Trail System
Amendments

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 5301. NATIONAL TRAILS SYSTEM WILLING SELLER AUTHORITY.

(a) AUTHORITY TO ACQUIRE LAND FROM WILLING SELLERS FOR
CERTAIN TRAILS.—
(1) OREGON NATIONAL HISTORIC TRAIL.—Section 5(a)(3) of
the National Trails System Act (16 U.S.C. 1244(a)(3)) is
amended by adding at the end the following: ‘‘No land or
interest in land outside the exterior boundaries of any federally
administered area may be acquired by the Federal Government
for the trail except with the consent of the owner of the land
or interest in land. The authority of the Federal Government
to acquire fee title under this paragraph shall be limited to
an average of not more than 1⁄4 mile on either side of the
trail.’’.
(2) MORMON PIONEER NATIONAL HISTORIC TRAIL.—Section
5(a)(4) of the National Trails System Act (16 U.S.C. 1244(a)(4))
is amended by adding at the end the following: ‘‘No land or
interest in land outside the exterior boundaries of any federally
administered area may be acquired by the Federal Government
for the trail except with the consent of the owner of the land
or interest in land. The authority of the Federal Government
to acquire fee title under this paragraph shall be limited to
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an average of not more than 1⁄4 mile on either side of the
trail.’’.
(3) CONTINENTAL DIVIDE NATIONAL SCENIC TRAIL.—Section
5(a)(5) of the National Trails System Act (16 U.S.C. 1244(a)(5))
is amended by adding at the end the following: ‘‘No land or
interest in land outside the exterior boundaries of any federally
administered area may be acquired by the Federal Government
for the trail except with the consent of the owner of the land
or interest in land. The authority of the Federal Government
to acquire fee title under this paragraph shall be limited to
an average of not more than 1⁄4 mile on either side of the
trail.’’.
(4) LEWIS AND CLARK NATIONAL HISTORIC TRAIL.—Section
5(a)(6) of the National Trails System Act (16 U.S.C. 1244(a)(6))
is amended by adding at the end the following: ‘‘No land or
interest in land outside the exterior boundaries of any federally
administered area may be acquired by the Federal Government
for the trail except with the consent of the owner of the land
or interest in land. The authority of the Federal Government
to acquire fee title under this paragraph shall be limited to
an average of not more than 1⁄4 mile on either side of the
trail.’’.
(5) IDITAROD NATIONAL HISTORIC TRAIL.—Section 5(a)(7) of
the National Trails System Act (16 U.S.C. 1244(a)(7)) is
amended by adding at the end the following: ‘‘No land or
interest in land outside the exterior boundaries of any federally
administered area may be acquired by the Federal Government
for the trail except with the consent of the owner of the land
or interest in land. The authority of the Federal Government
to acquire fee title under this paragraph shall be limited to
an average of not more than 1⁄4 mile on either side of the
trail.’’.
(6) NORTH COUNTRY NATIONAL SCENIC TRAIL.—Section
5(a)(8) of the National Trails System Act (16 U.S.C. 1244(a)(8))
is amended by adding at the end the following: ‘‘No land or
interest in land outside the exterior boundaries of any federally
administered area may be acquired by the Federal Government
for the trail except with the consent of the owner of the land
or interest in land.’’.
(7) ICE AGE NATIONAL SCENIC TRAIL.—Section 5(a)(10) of
the National Trails System Act (16 U.S.C. 1244(a)(10)) is
amended by adding at the end the following: ‘‘No land or
interest in land outside the exterior boundaries of any federally
administered area may be acquired by the Federal Government
for the trail except with the consent of the owner of the land
or interest in land.’’.
(8) POTOMAC HERITAGE NATIONAL SCENIC TRAIL.—Section
5(a)(11) of the National Trails System Act (16 U.S.C.
1244(a)(11)) is amended—
(A) by striking the fourth and fifth sentences; and
(B) by adding at the end the following: ‘‘No land or
interest in land outside the exterior boundaries of any
federally administered area may be acquired by the Federal
Government for the trail except with the consent of the
owner of the land or interest in land.’’.
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(9) NEZ PERCE NATIONAL HISTORIC TRAIL.—Section 5(a)(14)
of the National Trails System Act (16 U.S.C. 1244(a)(14)) is
amended—
(A) by striking the fourth and fifth sentences; and
(B) by adding at the end the following: ‘‘No land or
interest in land outside the exterior boundaries of any
federally administered area may be acquired by the Federal
Government for the trail except with the consent of the
owner of the land or interest in land. The authority of
the Federal Government to acquire fee title under this
paragraph shall be limited to an average of not more than
1⁄4 mile on either side of the trail.’’.
(b) CONFORMING AMENDMENT.—Section 10 of the National
Trails System Act (16 U.S.C. 1249) is amended by striking subsection (c) and inserting the following:
‘‘(c) AUTHORIZATION OF APPROPRIATIONS.—
‘‘(1) IN GENERAL.—Except as otherwise provided in this
Act, there are authorized to be appropriated such sums as
are necessary to implement the provisions of this Act relating
to the trails designated by section 5(a).
‘‘(2) NATCHEZ TRACE NATIONAL SCENIC TRAIL.—
‘‘(A) IN GENERAL.—With respect to the Natchez Trace
National Scenic Trail (referred to in this paragraph as
the ‘trail’) designated by section 5(a)(12)—
‘‘(i) not more than $500,000 shall be appropriated
for the acquisition of land or interests in land for
the trail; and
‘‘(ii) not more than $2,000,000 shall be appropriated for the development of the trail.
‘‘(B) PARTICIPATION BY VOLUNTEER TRAIL GROUPS.—The
administering agency for the trail shall encourage volunteer
trail groups to participate in the development of the trail.’’.
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SEC. 5302. REVISION OF FEASIBILITY AND SUITABILITY STUDIES OF
EXISTING NATIONAL HISTORIC TRAILS.

Section 5 of the National Trails System Act (16 U.S.C. 1244)
is amended by adding at the end the following:
‘‘(g) REVISION OF FEASIBILITY AND SUITABILITY STUDIES OF
EXISTING NATIONAL HISTORIC TRAILS.—
‘‘(1) DEFINITIONS.—In this subsection:
‘‘(A) ROUTE.—The term ‘route’ includes a trail segment
commonly known as a cutoff.
‘‘(B) SHARED ROUTE.—The term ‘shared route’ means
a route that was a segment of more than 1 historic trail,
including a route shared with an existing national historic
trail.
‘‘(2) REQUIREMENTS FOR REVISION.—
‘‘(A) IN GENERAL.—The Secretary of the Interior shall
revise the feasibility and suitability studies for certain
national trails for consideration of possible additions to
the trails.
‘‘(B) STUDY REQUIREMENTS AND OBJECTIVES.—The
study requirements and objectives specified in subsection
(b) shall apply to a study required by this subsection.
‘‘(C) COMPLETION AND SUBMISSION OF STUDY.—A study
listed in this subsection shall be completed and submitted
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to Congress not later than 3 complete fiscal years from
the date funds are made available for the study.
‘‘(3) OREGON NATIONAL HISTORIC TRAIL.—
‘‘(A) STUDY REQUIRED.—The Secretary of the Interior
shall undertake a study of the routes of the Oregon Trail
listed in subparagraph (B) and generally depicted on the
map entitled ‘Western Emigrant Trails 1830/1870’ and
dated 1991/1993, and of such other routes of the Oregon
Trail that the Secretary considers appropriate, to determine
the feasibility and suitability of designation of 1 or more
of the routes as components of the Oregon National Historic
Trail.
‘‘(B) COVERED ROUTES.—The routes to be studied under
subparagraph (A) shall include the following:
‘‘(i) Whitman Mission route.
‘‘(ii) Upper Columbia River.
‘‘(iii) Cowlitz River route.
‘‘(iv) Meek cutoff.
‘‘(v) Free Emigrant Road.
‘‘(vi) North Alternate Oregon Trail.
‘‘(vii) Goodale’s cutoff.
‘‘(viii) North Side alternate route.
‘‘(ix) Cutoff to Barlow road.
‘‘(x) Naches Pass Trail.
‘‘(4) PONY EXPRESS NATIONAL HISTORIC TRAIL.—The Secretary of the Interior shall undertake a study of the approximately 20-mile southern alternative route of the Pony Express
Trail from Wathena, Kansas, to Troy, Kansas, and such other
routes of the Pony Express Trail that the Secretary considers
appropriate, to determine the feasibility and suitability of designation of 1 or more of the routes as components of the
Pony Express National Historic Trail.
‘‘(5) CALIFORNIA NATIONAL HISTORIC TRAIL.—
‘‘(A) STUDY REQUIRED.—The Secretary of the Interior
shall undertake a study of the Missouri Valley, central,
and western routes of the California Trail listed in subparagraph (B) and generally depicted on the map entitled
‘Western Emigrant Trails 1830/1870’ and dated 1991/1993,
and of such other and shared Missouri Valley, central,
and western routes that the Secretary considers appropriate, to determine the feasibility and suitability of designation of 1 or more of the routes as components of the
California National Historic Trail.
‘‘(B) COVERED ROUTES.—The routes to be studied under
subparagraph (A) shall include the following:
‘‘(i) MISSOURI VALLEY ROUTES.—
‘‘(I) Blue Mills-Independence Road.
‘‘(II) Westport Landing Road.
‘‘(III) Westport-Lawrence Road.
‘‘(IV) Fort Leavenworth-Blue River route.
‘‘(V) Road to Amazonia.
‘‘(VI) Union Ferry Route.
‘‘(VII) Old Wyoming-Nebraska City cutoff.
‘‘(VIII) Lower Plattsmouth Route.
‘‘(IX) Lower Bellevue Route.
‘‘(X) Woodbury cutoff.
‘‘(XI) Blue Ridge cutoff.
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‘‘(XII) Westport Road.
‘‘(XIII) Gum Springs-Fort Leavenworth route.
‘‘(XIV) Atchison/Independence Creek routes.
‘‘(XV) Fort Leavenworth-Kansas River route.
‘‘(XVI) Nebraska City cutoff routes.
‘‘(XVII) Minersville-Nebraska City Road.
‘‘(XVIII) Upper Plattsmouth route.
‘‘(XIX) Upper Bellevue route.
‘‘(ii) CENTRAL ROUTES.—
‘‘(I) Cherokee Trail, including splits.
‘‘(II) Weber Canyon route of Hastings cutoff.
‘‘(III) Bishop Creek cutoff.
‘‘(IV) McAuley cutoff.
‘‘(V) Diamond Springs cutoff.
‘‘(VI) Secret Pass.
‘‘(VII) Greenhorn cutoff.
‘‘(VIII) Central Overland Trail.
‘‘(iii) WESTERN ROUTES.—
‘‘(I) Bidwell-Bartleson route.
‘‘(II) Georgetown/Dagget Pass Trail.
‘‘(III) Big Trees Road.
‘‘(IV) Grizzly Flat cutoff.
‘‘(V) Nevada City Road.
‘‘(VI) Yreka Trail.
‘‘(VII) Henness Pass route.
‘‘(VIII) Johnson cutoff.
‘‘(IX) Luther Pass Trail.
‘‘(X) Volcano Road.
‘‘(XI) Sacramento-Coloma Wagon Road.
‘‘(XII) Burnett cutoff.
‘‘(XIII) Placer County Road to Auburn.
‘‘(6) MORMON PIONEER NATIONAL HISTORIC TRAIL.—
‘‘(A) STUDY REQUIRED.—The Secretary of the Interior
shall undertake a study of the routes of the Mormon Pioneer Trail listed in subparagraph (B) and generally
depicted in the map entitled ‘Western Emigrant Trails
1830/1870’ and dated 1991/1993, and of such other routes
of the Mormon Pioneer Trail that the Secretary considers
appropriate, to determine the feasibility and suitability
of designation of 1 or more of the routes as components
of the Mormon Pioneer National Historic Trail.
‘‘(B) COVERED ROUTES.—The routes to be studied under
subparagraph (A) shall include the following:
‘‘(i) 1846 Subsequent routes A and B (Lucas and
Clarke Counties, Iowa).
‘‘(ii) 1856–57 Handcart route (Iowa City to Council
Bluffs).
‘‘(iii) Keokuk route (Iowa).
‘‘(iv) 1847 Alternative Elkhorn and Loup River
Crossings in Nebraska.
‘‘(v) Fort Leavenworth Road; Ox Bow route and
alternates in Kansas and Missouri (Oregon and California Trail routes used by Mormon emigrants).
‘‘(vi) 1850 Golden Pass Road in Utah.
‘‘(7) SHARED CALIFORNIA AND OREGON TRAIL ROUTES.—
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‘‘(A) STUDY REQUIRED.—The Secretary of the Interior
shall undertake a study of the shared routes of the California Trail and Oregon Trail listed in subparagraph (B)
and generally depicted on the map entitled ‘Western
Emigrant Trails 1830/1870’ and dated 1991/1993, and of
such other shared routes that the Secretary considers
appropriate, to determine the feasibility and suitability
of designation of 1 or more of the routes as shared components of the California National Historic Trail and the
Oregon National Historic Trail.
‘‘(B) COVERED ROUTES.—The routes to be studied under
subparagraph (A) shall include the following:
‘‘(i) St. Joe Road.
‘‘(ii) Council Bluffs Road.
‘‘(iii) Sublette cutoff.
‘‘(iv) Applegate route.
‘‘(v) Old Fort Kearny Road (Oxbow Trail).
‘‘(vi) Childs cutoff.
‘‘(vii) Raft River to Applegate.’’.

SEC. 5303. CHISHOLM TRAIL AND GREAT WESTERN TRAILS STUDIES.

Section 5(c) of the National Trails System Act (16 U.S.C.
1244(c)) is amended by adding at the end the following:
‘‘(44) CHISHOLM TRAIL.—
‘‘(A) IN GENERAL.—The Chisholm Trail (also known
as the ‘Abilene Trail’), from the vicinity of San Antonio,
Texas, segments from the vicinity of Cuero, Texas, to Ft.
Worth, Texas, Duncan, Oklahoma, alternate segments used
through Oklahoma, to Enid, Oklahoma, Caldwell, Kansas,
Wichita, Kansas, Abilene, Kansas, and commonly used segments running to alternative Kansas destinations.
‘‘(B) REQUIREMENT.—In conducting the study required
under this paragraph, the Secretary of the Interior shall
identify the point at which the trail originated south of
San Antonio, Texas.
‘‘(45) GREAT WESTERN TRAIL.—
‘‘(A) IN GENERAL.—The Great Western Trail (also
known as the ‘Dodge City Trail’), from the vicinity of San
Antonio, Texas, north-by-northwest through the vicinities
of Kerrville and Menard, Texas, north-by-northeast through
the vicinities of Coleman and Albany, Texas, north through
the vicinity of Vernon, Texas, to Doan’s Crossing, Texas,
northward through or near the vicinities of Altus, Lone
Wolf, Canute, Vici, and May, Oklahoma, north through
Kansas to Dodge City, and north through Nebraska to
Ogallala.
‘‘(B) REQUIREMENT.—In conducting the study required
under this paragraph, the Secretary of the Interior shall
identify the point at which the trail originated south of
San Antonio, Texas.’’.

Subtitle E—Effect of Title
dkrause on GSDDPC29 with PUBLIC LAWS

16 USC 1244
note.
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(a) EFFECT ON ACCESS FOR RECREATIONAL ACTIVITIES.—Nothing
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activities otherwise allowed by law or regulation, including hunting,
fishing, or trapping.
(b) EFFECT ON STATE AUTHORITY.—Nothing in this title shall
be construed as affecting the authority, jurisdiction, or responsibility
of the several States to manage, control, or regulate fish and resident wildlife under State law or regulations, including the regulation of hunting, fishing, and trapping.

TITLE VI—DEPARTMENT OF THE
INTERIOR AUTHORIZATIONS
Subtitle A—Cooperative Watershed
Management Program

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 6001. DEFINITIONS.

16 USC 1015.

In this subtitle:
(1) AFFECTED STAKEHOLDER.—The term ‘‘affected stakeholder’’ means an entity that significantly affects, or is significantly affected by, the quality or quantity of water in a watershed, as determined by the Secretary.
(2) GRANT RECIPIENT.—The term ‘‘grant recipient’’ means
a watershed group that the Secretary has selected to receive
a grant under section 6002(c)(2).
(3) PROGRAM.—The term ‘‘program’’ means the Cooperative
Watershed Management Program established by the Secretary
under section 6002(a).
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(5) WATERSHED GROUP.—The term ‘‘watershed group’’
means a self-sustaining, cooperative watershed-wide group
that—
(A) is comprised of representatives of the affected
stakeholders of the relevant watershed;
(B) incorporates the perspectives of a diverse array
of stakeholders, including, to the maximum extent practicable—
(i) representatives of—
(I) hydroelectric production;
(II) livestock grazing;
(III) timber production;
(IV) land development;
(V) recreation or tourism;
(VI) irrigated agricultural production;
(VII) the environment;
(VIII) potable water purveyors and industrial
water users; and
(IX) private property owners within the watershed;
(ii) any Federal agency that has authority with
respect to the watershed;
(iii) any State agency that has authority with
respect to the watershed;
(iv) any local agency that has authority with
respect to the watershed; and
(v) any Indian tribe that—
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(I) owns land within the watershed; or
(II) has land in the watershed that is held
in trust;
(C) is a grassroots, nonregulatory entity that addresses
water availability and quality issues within the relevant
watershed;
(D) is capable of promoting the sustainable use of
the water resources of the relevant watershed and
improving the functioning condition of rivers and streams
through—
(i) water conservation;
(ii) improved water quality;
(iii) ecological resiliency; and
(iv) the reduction of water conflicts; and
(E) makes decisions on a consensus basis, as defined
in the bylaws of the watershed group.
(6) WATERSHED MANAGEMENT PROJECT.—The term ‘‘watershed management project’’ means any project (including a demonstration project) that—
(A) enhances water conservation, including alternative
water uses;
(B) improves water quality;
(C) improves ecological resiliency of a river or stream;
(D) reduces the potential for water conflicts; or
(E) advances any other goals associated with water
quality or quantity that the Secretary determines to be
appropriate.

16 USC 1015a.

SEC. 6002. PROGRAM.

Deadline.
Grants.

(a) ESTABLISHMENT.—Not later than 180 days after the date
of enactment of this Act, the Secretary shall establish a program,
to be known as the ‘‘Cooperative Watershed Management Program’’,
under which the Secretary shall provide grants—
(1)(A) to form a watershed group; or
(B) to enlarge a watershed group; and
(2) to conduct 1 or more projects in accordance with the
goals of a watershed group.
(b) APPLICATION.—
(1) ESTABLISHMENT OF APPLICATION PROCESS; CRITERIA.—
Not later than 1 year after the date of enactment of this
Act, the Secretary shall establish—
(A) an application process for the program; and
(B) in consultation with the States, prioritization and
eligibility criteria for considering applications submitted
in accordance with the application process.
(c) DISTRIBUTION OF GRANT FUNDS.—
(1) IN GENERAL.—In distributing grant funds under this
section, the Secretary—
(A) shall comply with paragraph (2); and
(B) may give priority to watershed groups that—
(i) represent maximum diversity of interests; or
(ii) serve subbasin-sized watersheds with an 8digit hydrologic unit code, as defined by the United
States Geological Survey.
(2) FUNDING PROCEDURE.—
(A) FIRST PHASE.—
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(i) IN GENERAL.—The Secretary may provide to
a grant recipient a first-phase grant in an amount
not greater than $100,000 each year for a period of
not more than 3 years.
(ii) MANDATORY USE OF FUNDS.—A grant recipient
that receives a first-phase grant shall use the funds—
(I) to establish or enlarge a watershed group;
(II) to develop a mission statement for the
watershed group;
(III) to develop project concepts; and
(IV) to develop a restoration plan.
(iii) ANNUAL DETERMINATION OF ELIGIBILITY.—
(I) DETERMINATION.—For each year of a firstphase grant, not later than 270 days after the
date on which a grant recipient first receives grant
funds for the year, the Secretary shall determine
whether the grant recipient has made sufficient
progress during the year to justify additional
funding.
(II) EFFECT OF DETERMINATION.—If the Secretary determines under subclause (I) that the
progress of a grant recipient during the year covered by the determination justifies additional
funding, the Secretary shall provide to the grant
recipient grant funds for the following year.
(iv) ADVANCEMENT CONDITIONS.—A grant recipient
shall not be eligible to receive a second-phase grant
under subparagraph (B) until the date on which the
Secretary determines that the watershed group—
(I) has approved articles of incorporation and
bylaws governing the organization; and
(II)(aa) holds regular meetings;
(bb) has completed a mission statement; and
(cc) has developed a restoration plan and
project concepts for the watershed.
(v) EXCEPTION.—A watershed group that has not
applied for or received first-phase grants may apply
for and receive second-phase grants under subparagraph (B) if the Secretary determines that the group
has satisfied the requirements of first-phase grants.
(B) SECOND PHASE.—
(i) IN GENERAL.—A watershed group may apply
for and receive second-phase grants of $1,000,000 each
year for a period of not more than 4 years if—
(I) the watershed group has applied for and
received watershed grants under subparagraph
(A); or
(II) the Secretary determines that the watershed group has satisfied the requirements of firstphase grants.
(ii) MANDATORY USE OF FUNDS.—A grant recipient
that receives a second-phase grant shall use the funds
to plan and carry out watershed management projects.
(iii) ANNUAL DETERMINATION OF ELIGIBILITY.—
(I) DETERMINATION.—For each year of the
second-phase grant, not later than 270 days after
the date on which a grant recipient first receives
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grant funds for the year, the Secretary shall determine whether the grant recipient has made sufficient progress during the year to justify additional
funding.
(II) EFFECT OF DETERMINATION.—If the Secretary determines under subclause (I) that the
progress of a grant recipient during the year justifies additional funding, the Secretary shall provide
to the grant recipient grant funds for the following
year.
(iv) ADVANCEMENT CONDITION.—A grant recipient
shall not be eligible to receive a third-phase grant
under subparagraph (C) until the date on which the
Secretary determines that the grant recipient has—
(I) completed each requirement of the secondphase grant; and
(II) demonstrated that 1 or more pilot projects
of the grant recipient have resulted in demonstrable improvements, as determined by the Secretary, in the functioning condition of at least 1
river or stream in the watershed.
(C) THIRD PHASE.—
(i) FUNDING LIMITATION.—
(I) IN GENERAL.—Except as provided in subclause (II), the Secretary may provide to a grant
recipient a third-phase grant in an amount not
greater than $5,000,000 for a period of not more
than 5 years.
(II) EXCEPTION.—The Secretary may provide
to a grant recipient a third-phase grant in an
amount that is greater than the amount described
in subclause (I) if the Secretary determines that
the grant recipient is capable of using the additional amount to further the purposes of the program in a way that could not otherwise be achieved
by the grant recipient using the amount described
in subclause (I).
(ii) MANDATORY USE OF FUNDS.—A grant recipient
that receives a third-phase grant shall use the funds
to plan and carry out at least 1 watershed management
project.
(3) AUTHORIZING USE OF FUNDS FOR ADMINISTRATIVE AND
OTHER COSTS.—A grant recipient that receives a grant under
this section may use the funds—
(A) to pay for—
(i) administrative and coordination costs, if the
costs are not greater than the lesser of—
(I) 20 percent of the total amount of the grant;
or
(II) $100,000;
(ii) the salary of not more than 1 full-time
employee of the watershed group; and
(iii) any legal fees arising from the establishment
of the relevant watershed group; and
(B) to fund—
(i) water quality and quantity studies of the relevant watershed; and
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(ii) the planning, design, and implementation of
any projects relating to water quality or quantity.
(d) COST SHARE.—
(1) PLANNING.—The Federal share of the cost of an activity
provided assistance through a first-phase grant shall be 100
percent.
(2) PROJECTS CARRIED OUT UNDER SECOND PHASE.—
(A) IN GENERAL.—The Federal share of the cost of
any activity of a watershed management project provided
assistance through a second-phase grant shall not exceed
50 percent of the total cost of the activity.
(B) FORM OF NON-FEDERAL SHARE.—The non-Federal
share under subparagraph (A) may be in the form of inkind contributions.
(3) PROJECTS CARRIED OUT UNDER THIRD PHASE.—
(A) IN GENERAL.—The Federal share of the costs of
any activity of a watershed group of a grant recipient
relating to a watershed management project provided
assistance through a third-phase grant shall not exceed
50 percent of the total costs of the watershed management
project.
(B) FORM OF NON-FEDERAL SHARE.—The non-Federal
share under subparagraph (A) may be in the form of inkind contributions.
(e) ANNUAL REPORTS.—
(1) IN GENERAL.—Not later than 1 year after the date
on which a grant recipient first receives funds under this section, and annually thereafter, in accordance with paragraph
(2), the watershed group shall submit to the Secretary a report
that describes the progress of the watershed group.
(2) REQUIRED DEGREE OF DETAIL.—The contents of an
annual report required under paragraph (1) shall contain sufficient information to enable the Secretary to complete each
report required under subsection (f), as determined by the
Secretary.
(f) REPORT.—Not later than 5 years after the date of enactment
of this Act, and every 5 years thereafter, the Secretary shall submit
to the Committee on Energy and Natural Resources of the Senate
and the Committee on Natural Resources of the House of Representatives a report that describes—
(1) the ways in which the program assists the Secretary—
(A) in addressing water conflicts;
(B) in conserving water;
(C) in improving water quality; and
(D) in improving the ecological resiliency of a river
or stream; and
(2) benefits that the program provides, including, to the
maximum extent practicable, a quantitative analysis of economic, social, and environmental benefits.
(g) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated to carry out this section—
(1) $2,000,000 for each of fiscal years 2008 and 2009;
(2) $5,000,000 for fiscal year 2010;
(3) $10,000,000 for fiscal year 2011; and
(4) $20,000,000 for each of fiscal years 2012 through 2020.
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SEC. 6003. EFFECT OF SUBTITLE.

Nothing in this subtitle affects the applicability of any Federal,
State, or local law with respect to any watershed group.

Subtitle B—Competitive Status for Federal
Employees in Alaska
SEC. 6101. COMPETITIVE STATUS FOR CERTAIN FEDERAL EMPLOYEES
IN THE STATE OF ALASKA.

Section 1308 of the Alaska National Interest Lands Conservation Act (16 U.S.C. 3198) is amended by adding at the end the
following:
‘‘(e) COMPETITIVE STATUS.—
‘‘(1) IN GENERAL.—Nothing in subsection (a) provides that
any person hired pursuant to the program established under
that subsection is not eligible for competitive status in the
same manner as any other employee hired as part of the
competitive service.
‘‘(2) REDESIGNATION OF CERTAIN POSITIONS.—
‘‘(A) PERSONS SERVING IN ORIGINAL POSITIONS.—Not
later than 60 days after the date of enactment of this
subsection, with respect to any person hired into a permanent position pursuant to the program established under
subsection (a) who is serving in that position as of the
date of enactment of this subsection, the Secretary shall
redesignate that position and the person serving in that
position as having been part of the competitive service
as of the date that the person was hired into that position.
‘‘(B) PERSONS NO LONGER SERVING IN ORIGINAL POSITIONS.—With respect to any person who was hired pursuant
to the program established under subsection (a) that is
no longer serving in that position as of the date of enactment of this subsection—
‘‘(i) the person may provide to the Secretary a
request for redesignation of the service as part of the
competitive service that includes evidence of the
employment; and
‘‘(ii) not later than 90 days of the submission of
a request under clause (i), the Secretary shall redesignate the service of the person as being part of the
competitive service.’’.

Deadlines.

Subtitle C—Wolf Livestock Loss
Demonstration Project

7 USC 426 note.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 6201. DEFINITIONS.

In this subtitle:
(1) INDIAN TRIBE.—The term ‘‘Indian tribe’’ has the meaning
given the term in section 4 of the Indian Self-Determination
and Education Assistance Act (25 U.S.C. 450b).
(2) LIVESTOCK.—The term ‘‘livestock’’ means cattle, swine,
horses, mules, sheep, goats, livestock guard animals, and other
domestic animals, as determined by the Secretary.
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(3) PROGRAM.—The term ‘‘program’’ means the demonstration program established under section 6202(a).
(4) SECRETARIES.—The term ‘‘Secretaries’’ means the Secretary of the Interior and the Secretary of Agriculture, acting
jointly.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 6202. WOLF COMPENSATION AND PREVENTION PROGRAM.

(a) IN GENERAL.—The Secretaries shall establish a 5-year demonstration program to provide grants to States and Indian tribes—
(1) to assist livestock producers in undertaking proactive,
non-lethal activities to reduce the risk of livestock loss due
to predation by wolves; and
(2) to compensate livestock producers for livestock losses
due to such predation.
(b) CRITERIA AND REQUIREMENTS.—The Secretaries shall—
(1) establish criteria and requirements to implement the
program; and
(2) when promulgating regulations to implement the program under paragraph (1), consult with States that have implemented State programs that provide assistance to—
(A) livestock producers to undertake proactive activities
to reduce the risk of livestock loss due to predation by
wolves; or
(B) provide compensation to livestock producers for
livestock losses due to such predation.
(c) ELIGIBILITY.—To be eligible to receive a grant under subsection (a), a State or Indian tribe shall—
(1) designate an appropriate agency of the State or Indian
tribe to administer the 1 or more programs funded by the
grant;
(2) establish 1 or more accounts to receive grant funds;
(3) maintain files of all claims received under programs
funded by the grant, including supporting documentation;
(4) submit to the Secretary—
(A) annual reports that include—
(i) a summary of claims and expenditures under
the program during the year; and
(ii) a description of any action taken on the claims;
and
(B) such other reports as the Secretary may require
to assist the Secretary in determining the effectiveness
of activities provided assistance under this section; and
(5) promulgate rules for reimbursing livestock producers
under the program.
(d) ALLOCATION OF FUNDING.—The Secretaries shall allocate
funding made available to carry out this subtitle—
(1) equally between the uses identified in paragraphs (1)
and (2) of subsection (a); and
(2) among States and Indian tribes based on—
(A) the level of livestock predation in the State or
on the land owned by, or held in trust for the benefit
of, the Indian tribe;
(B) whether the State or Indian tribe is located in
a geographical area that is at high risk for livestock predation; or
(C) any other factors that the Secretaries determine
are appropriate.
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(e) ELIGIBLE LAND.—Activities and losses described in subsection (a) may occur on Federal, State, or private land, or land
owned by, or held in trust for the benefit of, an Indian tribe.
(f) FEDERAL COST SHARE.—The Federal share of the cost of
any activity provided assistance made available under this subtitle
shall not exceed 50 percent of the total cost of the activity.
SEC. 6203. AUTHORIZATION OF APPROPRIATIONS.

There is authorized to be appropriated to carry out this subtitle
$1,000,000 for fiscal year 2009 and each fiscal year thereafter.

Subtitle D—Paleontological Resources
Preservation

dkrause on GSDDPC29 with PUBLIC LAWS

16 USC 470aaa.

SEC. 6301. DEFINITIONS.

In this subtitle:
(1) CASUAL COLLECTING.—The term ‘‘casual collecting’’
means the collecting of a reasonable amount of common invertebrate and plant paleontological resources for non-commercial
personal use, either by surface collection or the use of nonpowered hand tools resulting in only negligible disturbance
to the Earth’s surface and other resources. As used in this
paragraph, the terms ‘‘reasonable amount’’, ‘‘common invertebrate and plant paleontological resources’’ and ‘‘negligible
disturbance’’ shall be determined by the Secretary.
(2) FEDERAL LAND.—The term ‘‘Federal land’’ means—
(A) land controlled or administered by the Secretary
of the Interior, except Indian land; or
(B) National Forest System land controlled or administered by the Secretary of Agriculture.
(3) INDIAN LAND.—The term ‘‘Indian Land’’ means land
of Indian tribes, or Indian individuals, which are either held
in trust by the United States or subject to a restriction against
alienation imposed by the United States.
(4) PALEONTOLOGICAL RESOURCE.—The term ‘‘paleontological resource’’ means any fossilized remains, traces, or imprints
of organisms, preserved in or on the earth’s crust, that are
of paleontological interest and that provide information about
the history of life on earth, except that the term does not
include—
(A) any materials associated with an archaeological
resource (as defined in section 3(1) of the Archaeological
Resources Protection Act of 1979 (16 U.S.C. 470bb(1)); or
(B) any cultural item (as defined in section 2 of the
Native American Graves Protection and Repatriation Act
(25 U.S.C. 3001)).
(5) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior with respect to land controlled or administered
by the Secretary of the Interior or the Secretary of Agriculture
with respect to National Forest System land controlled or
administered by the Secretary of Agriculture.
(6) STATE.—The term ‘‘State’’ means the 50 States, the
District of Columbia, the Commonwealth of Puerto Rico, and
any other territory or possession of the United States.
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SEC. 6302. MANAGEMENT.

(a) IN GENERAL.—The Secretary shall manage and protect
paleontological resources on Federal land using scientific principles
and expertise. The Secretary shall develop appropriate plans for
inventory, monitoring, and the scientific and educational use of
paleontological resources, in accordance with applicable agency
laws, regulations, and policies. These plans shall emphasize interagency coordination and collaborative efforts where possible with
non-Federal partners, the scientific community, and the general
public.
(b) COORDINATION.—To the extent possible, the Secretary of
the Interior and the Secretary of Agriculture shall coordinate in
the implementation of this subtitle.
SEC. 6303. PUBLIC AWARENESS AND EDUCATION PROGRAM.

The Secretary shall establish a program to increase public
awareness about the significance of paleontological resources.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 6304. COLLECTION OF PALEONTOLOGICAL RESOURCES.

(a) PERMIT REQUIREMENT.—
(1) IN GENERAL.—Except as provided in this subtitle, a
paleontological resource may not be collected from Federal land
without a permit issued under this subtitle by the Secretary.
(2) CASUAL COLLECTING EXCEPTION.—The Secretary shall
allow casual collecting without a permit on Federal land controlled or administered by the Bureau of Land Management,
the Bureau of Reclamation, and the Forest Service, where
such collection is consistent with the laws governing the
management of those Federal land and this subtitle.
(3) PREVIOUS PERMIT EXCEPTION.—Nothing in this section
shall affect a valid permit issued prior to the date of enactment
of this Act.
(b) CRITERIA FOR ISSUANCE OF A PERMIT.—The Secretary may
issue a permit for the collection of a paleontological resource pursuant to an application if the Secretary determines that—
(1) the applicant is qualified to carry out the permitted
activity;
(2) the permitted activity is undertaken for the purpose
of furthering paleontological knowledge or for public education;
(3) the permitted activity is consistent with any management plan applicable to the Federal land concerned; and
(4) the proposed methods of collecting will not threaten
significant natural or cultural resources.
(c) PERMIT SPECIFICATIONS.—A permit for the collection of a
paleontological resource issued under this section shall contain
such terms and conditions as the Secretary deems necessary to
carry out the purposes of this subtitle. Every permit shall include
requirements that—
(1) the paleontological resource that is collected from Federal land under the permit will remain the property of the
United States;
(2) the paleontological resource and copies of associated
records will be preserved for the public in an approved repository, to be made available for scientific research and public
education; and
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(3) specific locality data will not be released by the permittee or repository without the written permission of the Secretary.
(d) MODIFICATION, SUSPENSION, AND REVOCATION OF PERMITS.—
(1) The Secretary may modify, suspend, or revoke a permit
issued under this section—
(A) for resource, safety, or other management considerations; or
(B) when there is a violation of term or condition
of a permit issued pursuant to this section.
(2) The permit shall be revoked if any person working
under the authority of the permit is convicted under section
6306 or is assessed a civil penalty under section 6307.
(e) AREA CLOSURES.—In order to protect paleontological or other
resources or to provide for public safety, the Secretary may restrict
access to or close areas under the Secretary’s jurisdiction to the
collection of paleontological resources.

VerDate Nov 24 2008

16 USC
470aaa–4.

SEC. 6305. CURATION OF RESOURCES.

16 USC
470aaa–5.

SEC. 6306. PROHIBITED ACTS; CRIMINAL PENALTIES.

09:06 Apr 17, 2009

Any paleontological resource, and any data and records associated with the resource, collected under a permit, shall be deposited
in an approved repository. The Secretary may enter into agreements
with non-Federal repositories regarding the curation of these
resources, data, and records.
(a) IN GENERAL.—A person may not—
(1) excavate, remove, damage, or otherwise alter or deface
or attempt to excavate, remove, damage, or otherwise alter
or deface any paleontological resources located on Federal land
unless such activity is conducted in accordance with this subtitle;
(2) exchange, transport, export, receive, or offer to
exchange, transport, export, or receive any paleontological
resource if the person knew or should have known such resource
to have been excavated or removed from Federal land in violation of any provisions, rule, regulation, law, ordinance, or
permit in effect under Federal law, including this subtitle;
or
(3) sell or purchase or offer to sell or purchase any paleontological resource if the person knew or should have known
such resource to have been excavated, removed, sold, purchased,
exchanged, transported, or received from Federal land.
(b) FALSE LABELING OFFENSES.—A person may not make or
submit any false record, account, or label for, or any false identification of, any paleontological resource excavated or removed from
Federal land.
(c) PENALTIES.—A person who knowingly violates or counsels,
procures, solicits, or employs another person to violate subsection
(a) or (b) shall, upon conviction, be fined in accordance with title
18, United States Code, or imprisoned not more than 5 years,
or both; but if the sum of the commercial and paleontological
value of the paleontological resources involved and the cost of
restoration and repair of such resources does not exceed $500,
such person shall be fined in accordance with title 18, United
States Code, or imprisoned not more than 2 years, or both.
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(d) MULTIPLE OFFENSES.—In the case of a second or subsequent
violation by the same person, the amount of the penalty assessed
under subsection (c) may be doubled.
(e) GENERAL EXCEPTION.—Nothing in subsection (a) shall apply
to any person with respect to any paleontological resource which
was in the lawful possession of such person prior to the date
of enactment of this Act.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 6307. CIVIL PENALTIES.

(a) IN GENERAL.—
(1) HEARING.—A person who violates any prohibition contained in an applicable regulation or permit issued under this
subtitle may be assessed a penalty by the Secretary after the
person is given notice and opportunity for a hearing with
respect to the violation. Each violation shall be considered
a separate offense for purposes of this section.
(2) AMOUNT OF PENALTY.—The amount of such penalty
assessed under paragraph (1) shall be determined under regulations promulgated pursuant to this subtitle, taking into account
the following factors:
(A) The scientific or fair market value, whichever is
greater, of the paleontological resource involved, as determined by the Secretary.
(B) The cost of response, restoration, and repair of
the resource and the paleontological site involved.
(C) Any other factors considered relevant by the Secretary assessing the penalty.
(3) MULTIPLE OFFENSES.—In the case of a second or subsequent violation by the same person, the amount of a penalty
assessed under paragraph (2) may be doubled.
(4) LIMITATION.—The amount of any penalty assessed
under this subsection for any 1 violation shall not exceed an
amount equal to double the cost of response, restoration, and
repair of resources and paleontological site damage plus double
the scientific or fair market value of resources destroyed or
not recovered.
(b) PETITION FOR JUDICIAL REVIEW; COLLECTION OF UNPAID
ASSESSMENTS.—
(1) JUDICIAL REVIEW.—Any person against whom an order
is issued assessing a penalty under subsection (a) may file
a petition for judicial review of the order in the United States
District Court for the District of Columbia or in the district
in which the violation is alleged to have occurred within the
30-day period beginning on the date the order making the
assessment was issued. Upon notice of such filing, the Secretary
shall promptly file such a certified copy of the record on which
the order was issued. The court shall hear the action on the
record made before the Secretary and shall sustain the action
if it is supported by substantial evidence on the record considered as a whole.
(2) FAILURE TO PAY.—If any person fails to pay a penalty
under this section within 30 days—
(A) after the order making assessment has become
final and the person has not filed a petition for judicial
review of the order in accordance with paragraph (1); or
(B) after a court in an action brought in paragraph
(1) has entered a final judgment upholding the assessment
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of the penalty, the Secretary may request the Attorney
General to institute a civil action in a district court of
the United States for any district in which the person
if found, resides, or transacts business, to collect the penalty (plus interest at currently prevailing rates from the
date of the final order or the date of the final judgment,
as the case may be). The district court shall have jurisdiction to hear and decide any such action. In such action,
the validity, amount, and appropriateness of such penalty
shall not be subject to review. Any person who fails to
pay on a timely basis the amount of an assessment of
a civil penalty as described in the first sentence of this
paragraph shall be required to pay, in addition to such
amount and interest, attorneys fees and costs for collection
proceedings.
(c) HEARINGS.—Hearings held during proceedings instituted
under subsection (a) shall be conducted in accordance with section
554 of title 5, United States Code.
(d) USE OF RECOVERED AMOUNTS.—Penalties collected under
this section shall be available to the Secretary and without further
appropriation may be used only as follows:
(1) To protect, restore, or repair the paleontological
resources and sites which were the subject of the action, and
to protect, monitor, and study the resources and sites.
(2) To provide educational materials to the public about
paleontological resources and sites.
(3) To provide for the payment of rewards as provided
in section 6308.
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(a) REWARDS.—The Secretary may pay from penalties collected
under section 6306 or 6307 or from appropriated funds—
(1) consistent with amounts established in regulations by
the Secretary; or
(2) if no such regulation exists, an amount up to 1⁄2 of
the penalties, to any person who furnishes information which
leads to the finding of a civil violation, or the conviction of
criminal violation, with respect to which the penalty was paid.
If several persons provided the information, the amount shall
be divided among the persons. No officer or employee of the
United States or of any State or local government who furnishes
information or renders service in the performance of his official
duties shall be eligible for payment under this subsection.
(b) FORFEITURE.—All paleontological resources with respect to
which a violation under section 6306 or 6307 occurred and which
are in the possession of any person, shall be subject to civil forfeiture, or upon conviction, to criminal forfeiture.
(c) TRANSFER OF SEIZED RESOURCES.—The Secretary may
transfer administration of seized paleontological resources to Federal or non-Federal educational institutions to be used for scientific
or educational purposes.
Information concerning the nature and specific location of a
paleontological resource shall be exempt from disclosure under section 552 of title 5, United States Code, and any other law unless
the Secretary determines that disclosure would—
(1) further the purposes of this subtitle;
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(2) not create risk of harm to or theft or destruction of
the resource or the site containing the resource; and
(3) be in accordance with other applicable laws.
SEC. 6310. REGULATIONS.

As soon as practical after the date of enactment of this Act,
the Secretary shall issue such regulations as are appropriate to
carry out this subtitle, providing opportunities for public notice
and comment.
SEC. 6311. SAVINGS PROVISIONS.

Nothing in this subtitle shall be construed to—
(1) invalidate, modify, or impose any additional restrictions
or permitting requirements on any activities permitted at any
time under the general mining laws, the mineral or geothermal
leasing laws, laws providing for minerals materials disposal,
or laws providing for the management or regulation of the
activities authorized by the aforementioned laws including but
not limited to the Federal Land Policy Management Act (43
U.S.C. 1701–1784), Public Law 94–429 (commonly known as
the ‘‘Mining in the Parks Act’’) (16 U.S.C. 1901 et seq.), the
Surface Mining Control and Reclamation Act of 1977 (30 U.S.C.
1201–1358), and the Organic Administration Act (16 U.S.C.
478, 482, 551);
(2) invalidate, modify, or impose any additional restrictions
or permitting requirements on any activities permitted at any
time under existing laws and authorities relating to reclamation
and multiple uses of Federal land;
(3) apply to, or require a permit for, casual collecting of
a rock, mineral, or invertebrate or plant fossil that is not
protected under this subtitle;
(4) affect any land other than Federal land or affect the
lawful recovery, collection, or sale of paleontological resources
from land other than Federal land;
(5) alter or diminish the authority of a Federal agency
under any other law to provide protection for paleontological
resources on Federal land in addition to the protection provided
under this subtitle; or
(6) create any right, privilege, benefit, or entitlement for
any person who is not an officer or employee of the United
States acting in that capacity. No person who is not an officer
or employee of the United States acting in that capacity shall
have standing to file any civil action in a court of the United
States to enforce any provision or amendment made by this
subtitle.
SEC. 6312. AUTHORIZATION OF APPROPRIATIONS.

There are authorized to be appropriated such sums as may
be necessary to carry out this subtitle.

Subtitle E—Izembek National Wildlife
Refuge Land Exchange

Notice.
Public comment.
16 USC
470aaa–9.

16 USC
470aaa–10.

16 USC
470aaa–11.

Alaska.
16 USC 668dd
note.
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SEC. 6401. DEFINITIONS.

In this subtitle:
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(1) CORPORATION.—The term ‘‘Corporation’’ means the King
Cove Corporation.
(2) FEDERAL LAND.—The term ‘‘Federal land’’ means—
(A) the approximately 206 acres of Federal land located
within the Refuge, as generally depicted on the map; and
(B) the approximately 1,600 acres of Federal land
located on Sitkinak Island, as generally depicted on the
map.
(3) MAP.—The term ‘‘map’’ means each of—
(A) the map entitled ‘‘Izembek and Alaska Peninsula
National Wildlife Refuges’’ and dated September 2, 2008;
and
(B) the map entitled ‘‘Sitkinak Island–Alaska Maritime
National Wildlife Refuge’’ and dated September 2, 2008.
(4) NON-FEDERAL LAND.—The term ‘‘non-Federal land’’
means—
(A) the approximately 43,093 acres of land owned by
the State, as generally depicted on the map; and
(B) the approximately 13,300 acres of land owned by
the Corporation (including approximately 5,430 acres of
land for which the Corporation shall relinquish the selection rights of the Corporation under the Alaska Native
Claims Settlement Act (43 U.S.C. 1601 et seq.) as part
of the land exchange under section 6402(a)), as generally
depicted on the map.
(5) REFUGE.—The term ‘‘Refuge’’ means the Izembek
National Wildlife Refuge.
(6) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(7) STATE.—The term ‘‘State’’ means the State of Alaska.
(8) TRIBE.—The term ‘‘Tribe’’ means the Agdaagux Tribe
of King Cove, Alaska.

SEC. 6402. LAND EXCHANGE.
Notification.
King Cove
Corporation.
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Deadline.
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(a) IN GENERAL.—Upon receipt of notification by the State
and the Corporation of the intention of the State and the Corporation to exchange the non-Federal land for the Federal land, subject
to the conditions and requirements described in this subtitle, the
Secretary may convey to the State all right, title, and interest
of the United States in and to the Federal land. The Federal
land within the Refuge shall be transferred for the purpose of
constructing a single-lane gravel road between the communities
of King Cove and Cold Bay, Alaska.
(b) COMPLIANCE WITH NATIONAL ENVIRONMENTAL POLICY ACT
OF 1969 AND OTHER APPLICABLE LAWS.—
(1) IN GENERAL.—In determining whether to carry out the
land exchange under subsection (a), the Secretary shall—
(A) comply with the National Environmental Policy
Act of 1969 (42 U.S.C. 4321 et seq.); and
(B) except as provided in subsection (c), comply with
any other applicable law (including regulations).
(2) ENVIRONMENTAL IMPACT STATEMENT.—
(A) IN GENERAL.—Not later than 60 days after the
date on which the Secretary receives notification under
subsection (a), the Secretary shall initiate the preparation
of an environmental impact statement required under the
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National Environmental Policy Act of 1969 (42 U.S.C. 4321
et seq.).
(B) REQUIREMENTS.—The environmental impact statement prepared under subparagraph (A) shall contain—
(i) an analysis of—
(I) the proposed land exchange; and
(II) the potential construction and operation
of a road between the communities of King Cove
and Cold Bay, Alaska; and
(ii) an evaluation of a specific road corridor through
the Refuge that is identified in consultation with the
State, the City of King Cove, Alaska, and the Tribe.
(3) COOPERATING AGENCIES.—
(A) IN GENERAL.—During the preparation of the
environmental impact statement under paragraph (2), each
entity described in subparagraph (B) may participate as
a cooperating agency.
(B) AUTHORIZED ENTITIES.—An authorized entity may
include—
(i) any Federal agency that has permitting jurisdiction over the road described in paragraph (2)(B)(i)(II);
(ii) the State;
(iii) the Aleutians East Borough of the State;
(iv) the City of King Cove, Alaska;
(v) the Tribe; and
(vi) the Alaska Migratory Bird Co-Management
Council.
(c) VALUATION.—The conveyance of the Federal land and nonFederal land under this section shall not be subject to any requirement under any Federal law (including regulations) relating to
the valuation, appraisal, or equalization of land.
(d) PUBLIC INTEREST DETERMINATION.—
(1) CONDITIONS FOR LAND EXCHANGE.—Subject to paragraph (2), to carry out the land exchange under subsection
(a), the Secretary shall determine that the land exchange
(including the construction of a road between the City of King
Cove, Alaska, and the Cold Bay Airport) is in the public
interest.
(2) LIMITATION OF AUTHORITY OF SECRETARY.—The Secretary may not, as a condition for a finding that the land
exchange is in the public interest—
(A) require the State or the Corporation to convey
additional land to the United States; or
(B) impose any restriction on the subsistence uses (as
defined in section 803 of the Alaska National Interest
Lands Conservation Act (16 U.S.C. 3113)) of waterfowl
by rural residents of the State.
(e) KINZAROFF LAGOON.—The land exchange under subsection
(a) shall not be carried out before the date on which the parcel
of land owned by the State that is located in the Kinzaroff Lagoon
has been designated by the State as a State refuge, in accordance
with the applicable laws (including regulations) of the State.
(f) DESIGNATION OF ROAD CORRIDOR.—In designating the road
corridor described in subsection (b)(2)(B)(ii), the Secretary shall—
(1) minimize the adverse impact of the road corridor on
the Refuge;
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(2) transfer the minimum acreage of Federal land that
is required for the construction of the road corridor; and
(3) to the maximum extent practicable, incorporate into
the road corridor roads that are in existence as of the date
of enactment of this Act.
(g) ADDITIONAL TERMS AND CONDITIONS.—The land exchange
under subsection (a) shall be subject to any other term or condition
that the Secretary determines to be necessary.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 6403. KING COVE ROAD.

Deadline.

VerDate Nov 24 2008

09:06 Apr 17, 2009

(a) REQUIREMENTS RELATING TO USE, BARRIER CABLES, AND
DIMENSIONS.—
(1) LIMITATIONS ON USE.—
(A) IN GENERAL.—Except as provided in subparagraph
(B), any portion of the road constructed on the Federal
land conveyed pursuant to this subtitle shall be used primarily for health and safety purposes (including access
to and from the Cold Bay Airport) and only for noncommercial purposes.
(B) EXCEPTIONS.—Notwithstanding subparagraph (A),
the use of taxis, commercial vans for public transportation,
and shared rides (other than organized transportation of
employees to a business or other commercial facility) shall
be allowed on the road described in subparagraph (A).
(C) REQUIREMENT OF AGREEMENT.—The limitations of
the use of the road described in this paragraph shall be
enforced in accordance with an agreement entered into
between the Secretary and the State.
(2) REQUIREMENT OF BARRIER CABLE.—The road described
in paragraph (1)(A) shall be constructed to include a cable
barrier on each side of the road, as described in the record
of decision entitled ‘‘Mitigation Measure MM–11, King Cove
Access Project Final Environmental Impact Statement Record
of Decision’’ and dated January 22, 2004, unless a different
type barrier is required as a mitigation measure in the Record
of Decision for Final Environmental Impact Statement required
in section 6402(b)(2).
(3) REQUIRED DIMENSIONS AND DESIGN FEATURES.—The
road described in paragraph (1)(A) shall—
(A) have a width of not greater than a single lane,
in accordance with the applicable road standards of the
State;
(B) be constructed with gravel;
(C) be constructed to comply with any specific design
features identified in the Record of Decision for Final
Environmental Impact Statement required in section
6402(b)(2) as Mitigation Measures relative to the passage
and migration of wildlife, and also the exchange of tidal
flows, where applicable, in accordance with applicable Federal and State design standards; and
(D) if determined to be necessary, be constructed to
include appropriate safety pullouts.
(b) SUPPORT FACILITIES.—Support facilities for the road
described in subsection (a)(1)(A) shall not be located within the
Refuge.
(c) FEDERAL PERMITS.—It is the intent of Congress that any
Federal permit required for construction of the road be issued
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or denied not later than 1 year after the date of application for
the permit.
(d) APPLICABLE LAW.—Nothing in this section amends, or modifies the application of, section 1110 of the Alaska National Interest
Lands Conservation Act (16 U.S.C. 3170).
(e) MITIGATION PLAN.—
(1) IN GENERAL.—Based on the evaluation of impacts determined through the completion of the environmental impact
statement under section 6402(b)(2), the Secretary, in consultation with the entities described in section 6402(b)(3)(B), shall
develop an enforceable mitigation plan.
(2) CORRECTIVE MODIFICATIONS.—The Secretary may make
corrective modifications to the mitigation plan developed under
paragraph (1) if—
(A) the mitigation standards required under the mitigation plan are maintained; and
(B) the Secretary provides an opportunity for public
comment with respect to any proposed corrective modification.
(3) AVOIDANCE OF WILDLIFE IMPACTS.—Road construction
shall adhere to any specific mitigation measures included in
the Record of Decision for Final Environmental Impact Statement required in section 6402(b)(2) that—
(A) identify critical periods during the calendar year
when the refuge is utilized by wildlife, especially migratory
birds; and
(B) include specific mandatory strategies to alter, limit
or halt construction activities during identified high risk
periods in order to minimize impacts to wildlife, and
(C) allow for the timely construction of the road.
(4) MITIGATION OF WETLAND LOSS.—The plan developed
under this subsection shall comply with section 404 of the
Federal Water Pollution Control Act (33 U.S.C. 1344) with
regard to minimizing, to the greatest extent practicable, the
filling, fragmentation or loss of wetlands, especially intertidal
wetlands, and shall evaluate mitigating effect of those wetlands
transferred in Federal ownership under the provisions of this
subtitle.
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SEC. 6404. ADMINISTRATION OF CONVEYED LANDS.

(1) FEDERAL LAND.—Upon completion of the land exchange
under section 6402(a)—
(A) the boundary of the land designated as wilderness
within the Refuge shall be modified to exclude the Federal
land conveyed to the State under the land exchange; and
(B) the Federal land located on Sitkinak Island that
is withdrawn for use by the Coast Guard shall, at the
request of the State, be transferred by the Secretary to
the State upon the relinquishment or termination of the
withdrawal.
(2) NON-FEDERAL LAND.—Upon completion of the land
exchange under section 6402(a), the non-Federal land conveyed
to the United States under this subtitle shall be—
(A) added to the Refuge or the Alaska Peninsula
National Wildlife Refuge, as appropriate, as generally
depicted on the map; and

VerDate Nov 24 2008

09:06 Apr 17, 2009

Jkt 079139

PO 00011

Frm 00191

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

123 STAT. 1182

PUBLIC LAW 111–11—MAR. 30, 2009
(B) administered in accordance with the laws generally
applicable to units of the National Wildlife Refuge System.
(3) WILDERNESS ADDITIONS.—
(A) IN GENERAL.—Upon completion of the land
exchange under section 6402(a), approximately 43,093 acres
of land as generally depicted on the map shall be added
to—
(i) the Izembek National Wildlife Refuge Wilderness; or
(ii) the Alaska Peninsula National Wildlife Refuge
Wilderness.
(B) ADMINISTRATION.—The land added as wilderness
under subparagraph (A) shall be administered by the Secretary in accordance with the Wilderness Act (16 U.S.C.
1131 et seq.) and other applicable laws (including regulations).

16 USC 1132
note.

SEC. 6405. FAILURE TO BEGIN ROAD CONSTRUCTION.

(a) NOTIFICATION TO VOID LAND EXCHANGE.—If the Secretary,
the State, and the Corporation enter into the land exchange authorized under section 6402(a), the State or the Corporation may notify
the Secretary in writing of the intention of the State or Corporation
to void the exchange if construction of the road through the Refuge
has not begun.
(b) DISPOSITION OF LAND EXCHANGE.—Upon the latter of the
date on which the Secretary receives a request under subsection
(a), and the date on which the Secretary determines that the Federal
land conveyed under the land exchange under section 6402(a) has
not been adversely impacted (other than any nominal impact associated with the preparation of an environmental impact statement
under section 6402(b)(2)), the land exchange shall be null and
void.
(c) RETURN OF PRIOR OWNERSHIP STATUS OF FEDERAL AND
NON-FEDERAL LAND.—If the land exchange is voided under subsection (b)—
(1) the Federal land and non-Federal land shall be returned
to the respective ownership status of each land prior to the
land exchange;
(2) the parcel of the Federal land that is located in the
Refuge shall be managed as part of the Izembek National
Wildlife Refuge Wilderness; and
(3) each selection of the Corporation under the Alaska
Native Claims Settlement Act (43 U.S.C. 1601 et seq.) that
was relinquished under this subtitle shall be reinstated.
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SEC. 6406. EXPIRATION OF LEGISLATIVE AUTHORITY.

(a) IN GENERAL.—Any legislative authority for construction of
a road shall expire at the end of the 7-year period beginning
on the date of the enactment of this subtitle unless a construction
permit has been issued during that period.
(b) EXTENSION OF AUTHORITY.—If a construction permit is
issued within the allotted period, the 7-year authority shall be
extended for a period of 5 additional years beginning on the date
of issuance of the construction permit.
(c) EXTENSION OF AUTHORITY AS RESULT OF LEGAL CHALLENGES.—
(1) IN GENERAL.—Prior to the issuance of a construction
permit, if a lawsuit or administrative appeal is filed challenging
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the land exchange or construction of the road (including a
challenge to the NEPA process, decisions, or any required
permit process required to complete construction of the road),
the 7-year deadline or the five-year extension period, as appropriate, shall be extended for a time period equivalent to the
time consumed by the full adjudication of the legal challenge
or related administrative process.
(2) INJUNCTION.—After a construction permit has been
issued, if a court issues an injunction against construction
of the road, the 7-year deadline or 5-year extension, as appropriate, shall be extended for a time period equivalent to time
period that the injunction is in effect.
(d) APPLICABILITY OF SECTION 6405.—Upon the expiration of
the legislative authority under this section, if a road has not been
constructed, the land exchange shall be null and void and the
land ownership shall revert to the respective ownership status
prior to the land exchange as provided in section 6405.

TITLE VII—NATIONAL PARK SERVICE
AUTHORIZATIONS
Subtitle A—Additions to the National Park
System

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 7001. PATERSON GREAT FALLS NATIONAL HISTORICAL PARK,
NEW JERSEY.

16 USC 410lll.

(a) DEFINITIONS.—In this section:
(1) CITY.—The term ‘‘City’’ means the City of Paterson,
New Jersey.
(2) COMMISSION.—The term ‘‘Commission’’ means the
Paterson Great Falls National Historical Park Advisory
Commission established by subsection (e)(1).
(3) HISTORIC DISTRICT.—The term ‘‘Historic District’’ means
the Great Falls Historic District in the State.
(4) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan for the Park developed under
subsection (d).
(5) MAP.—The term ‘‘Map’’ means the map entitled
‘‘Paterson Great Falls National Historical Park–Proposed
Boundary’’, numbered T03/80,001, and dated May 2008.
(6) PARK.—The term ‘‘Park’’ means the Paterson Great
Falls National Historical Park established by subsection
(b)(1)(A).
(7) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(8) STATE.—The term ‘‘State’’ means the State of New
Jersey.
(b) PATERSON GREAT FALLS NATIONAL HISTORICAL PARK.—
(1) ESTABLISHMENT.—
(A) IN GENERAL.—Subject to subparagraph (B), there
is established in the State a unit of the National Park
System to be known as the ‘‘Paterson Great Falls National
Historical Park’’.
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(B) CONDITIONS FOR ESTABLISHMENT.—The Park shall
not be established until the date on which the Secretary
determines that—
(i)(I) the Secretary has acquired sufficient land
or an interest in land within the boundary of the
Park to constitute a manageable unit; or
(II) the State or City, as appropriate, has entered
into a written agreement with the Secretary to
donate—
(aa) the Great Falls State Park, including
facilities for Park administration and visitor services; or
(bb) any portion of the Great Falls State Park
agreed to between the Secretary and the State
or City; and
(ii) the Secretary has entered into a written agreement with the State, City, or other public entity, as
appropriate, providing that—
(I) land owned by the State, City, or other
public entity within the Historic District will be
managed consistent with this section; and
(II) future uses of land within the Historic
District will be compatible with the designation
of the Park.
(2) PURPOSE.—The purpose of the Park is to preserve and
interpret for the benefit of present and future generations certain historical, cultural, and natural resources associated with
the Historic District.
(3) BOUNDARIES.—The Park shall include the following
sites, as generally depicted on the Map:
(A) The upper, middle, and lower raceways.
(B) Mary Ellen Kramer (Great Falls) Park and adjacent
land owned by the City.
(C) A portion of Upper Raceway Park, including the
Ivanhoe Wheelhouse and the Society for Establishing Useful Manufactures Gatehouse.
(D) Overlook Park and adjacent land, including the
Society for Establishing Useful Manufactures Hydroelectric
Plant and Administration Building.
(E) The Allied Textile Printing site, including the Colt
Gun Mill ruins, Mallory Mill ruins, Waverly Mill ruins,
and Todd Mill ruins.
(F) The Rogers Locomotive Company Erecting Shop,
including the Paterson Museum.
(G) The Great Falls Visitor Center.
(4) AVAILABILITY OF MAP.—The Map shall be on file and
available for public inspection in the appropriate offices of
the National Park Service.
(5) PUBLICATION OF NOTICE.—Not later than 60 days after
the date on which the conditions in clauses (i) and (ii) of
paragraph (1)(B) are satisfied, the Secretary shall publish in
the Federal Register notice of the establishment of the Park,
including an official boundary map for the Park.
(c) ADMINISTRATION.—
(1) IN GENERAL.—The Secretary shall administer the Park
in accordance with—
(A) this section; and
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(B) the laws generally applicable to units of the
National Park System, including—
(i) the National Park Service Organic Act (16
U.S.C. 1 et seq.); and
(ii) the Act of August 21, 1935 (16 U.S.C. 461
et seq.).
(2) STATE AND LOCAL JURISDICTION.—Nothing in this section enlarges, diminishes, or modifies any authority of the
State, or any political subdivision of the State (including the
City)—
(A) to exercise civil and criminal jurisdiction; or
(B) to carry out State laws (including regulations) and
rules on non-Federal land located within the boundary
of the Park.
(3) COOPERATIVE AGREEMENTS.—
(A) IN GENERAL.—As the Secretary determines to be
appropriate to carry out this section, the Secretary may
enter into cooperative agreements with the owner of the
Great Falls Visitor Center or any nationally significant
properties within the boundary of the Park under which
the Secretary may identify, interpret, restore, and provide
technical assistance for the preservation of the properties.
(B) RIGHT OF ACCESS.—A cooperative agreement
entered into under subparagraph (A) shall provide that
the Secretary, acting through the Director of the National
Park Service, shall have the right of access at all reasonable
times to all public portions of the property covered by
the agreement for the purposes of—
(i) conducting visitors through the properties; and
(ii) interpreting the properties for the public.
(C) CHANGES OR ALTERATIONS.—No changes or alterations shall be made to any properties covered by a cooperative agreement entered into under subparagraph (A) unless
the Secretary and the other party to the agreement agree
to the changes or alterations.
(D) CONVERSION, USE, OR DISPOSAL.—Any payment
made by the Secretary under this paragraph shall be subject to an agreement that the conversion, use, or disposal
of a project for purposes contrary to the purposes of this
section, as determined by the Secretary, shall entitle the
United States to reimbursement in amount equal to the
greater of—
(i) the amounts made available to the project by
the United States; or
(ii) the portion of the increased value of the project
attributable to the amounts made available under this
paragraph, as determined at the time of the conversion,
use, or, disposal.
(E) MATCHING FUNDS.—
(i) IN GENERAL.—As a condition of the receipt of
funds under this paragraph, the Secretary shall require
that any Federal funds made available under a
cooperative agreement shall be matched on a 1-to1 basis by non-Federal funds.
(ii) FORM.—With the approval of the Secretary,
the non-Federal share required under clause (i) may
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be in the form of donated property, goods, or services
from a non-Federal source.
(4) ACQUISITION OF LAND.—
(A) IN GENERAL.—The Secretary may acquire land or
interests in land within the boundary of the Park by donation, purchase from a willing seller with donated or appropriated funds, or exchange.
(B) DONATION OF STATE OWNED LAND.—Land or
interests in land owned by the State or any political subdivision of the State may only be acquired by donation.
(5) TECHNICAL ASSISTANCE AND PUBLIC INTERPRETATION.—
The Secretary may provide technical assistance and public
interpretation of related historic and cultural resources within
the boundary of the Historic District.
(d) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 3 fiscal years after the
date on which funds are made available to carry out this
subsection, the Secretary, in consultation with the Commission,
shall complete a management plan for the Park in accordance
with—
(A) section 12(b) of Public Law 91–383 (commonly
known as the ‘‘National Park Service General Authorities
Act’’) (16 U.S.C. 1a–7(b)); and
(B) other applicable laws.
(2) COST SHARE.—The management plan shall include
provisions that identify costs to be shared by the Federal
Government, the State, and the City, and other public or private
entities or individuals for necessary capital improvements to,
and maintenance and operations of, the Park.
(3) SUBMISSION TO CONGRESS.—On completion of the
management plan, the Secretary shall submit the management
plan to—
(A) the Committee on Energy and Natural Resources
of the Senate; and
(B) the Committee on Natural Resources of the House
of Representatives.
(e) PATERSON GREAT FALLS NATIONAL HISTORICAL PARK
ADVISORY COMMISSION.—
(1) ESTABLISHMENT.—There is established a commission
to be known as the ‘‘Paterson Great Falls National Historical
Park Advisory Commission’’.
(2) DUTIES.—The duties of the Commission shall be to
advise the Secretary in the development and implementation
of the management plan.
(3) MEMBERSHIP.—
(A) COMPOSITION.—The Commission shall be composed
of 9 members, to be appointed by the Secretary, of whom—
(i) 4 members shall be appointed after consideration of recommendations submitted by the Governor
of the State;
(ii) 2 members shall be appointed after consideration of recommendations submitted by the City
Council of Paterson, New Jersey;
(iii) 1 member shall be appointed after consideration of recommendations submitted by the Board of
Chosen Freeholders of Passaic County, New Jersey;
and
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(iv) 2 members shall have experience with national
parks and historic preservation.
(B) INITIAL APPOINTMENTS.—The Secretary shall
appoint the initial members of the Commission not later
than the earlier of—
(i) the date that is 30 days after the date on
which the Secretary has received all of the recommendations for appointments under subparagraph
(A); or
(ii) the date that is 30 days after the Park is
established in accordance with subsection (b).
(4) TERM; VACANCIES.—
(A) TERM.—
(i) IN GENERAL.—A member shall be appointed
for a term of 3 years.
(ii) REAPPOINTMENT.—A member may be reappointed for not more than 1 additional term.
(B) VACANCIES.—A vacancy on the Commission shall
be filled in the same manner as the original appointment
was made.
(5) MEETINGS.—The Commission shall meet at the call

Deadline.
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of—
(A) the Chairperson; or
(B) a majority of the members of the Commission.
(6) QUORUM.—A majority of the Commission shall constitute a quorum.
(7) CHAIRPERSON AND VICE CHAIRPERSON.—
(A) IN GENERAL.—The Commission shall select a Chairperson and Vice Chairperson from among the members
of the Commission.
(B) VICE CHAIRPERSON.—The Vice Chairperson shall
serve as Chairperson in the absence of the Chairperson.
(C) TERM.—A member may serve as Chairperson or
Vice Chairman for not more than 1 year in each office.
(8) COMMISSION PERSONNEL MATTERS.—
(A) COMPENSATION OF MEMBERS.—
(i) IN GENERAL.—Members of the Commission shall
serve without compensation.
(ii) TRAVEL EXPENSES.—Members of the Commission shall be allowed travel expenses, including per
diem in lieu of subsistence, at rates authorized for
an employee of an agency under subchapter I of chapter
57 of title 5, United States Code, while away from
the home or regular place of business of the member
in the performance of the duties of the Commission.
(B) STAFF.—
(i) IN GENERAL.—The Secretary shall provide the
Commission with any staff members and technical
assistance that the Secretary, after consultation with
the Commission, determines to be appropriate to
enable the Commission to carry out the duties of the
Commission.
(ii) DETAIL OF EMPLOYEES.—The Secretary may
accept the services of personnel detailed from—
(I) the State;
(II) any political subdivision of the State; or
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(III) any entity represented on the Commission.
(9) FACA NONAPPLICABILITY.—Section 14(b) of the Federal
Advisory Committee Act (5 U.S.C. App.) shall not apply to
the Commission.
(10) TERMINATION.—The Commission shall terminate 10
years after the date of enactment of this Act.
(f) STUDY OF HINCHLIFFE STADIUM.—
(1) IN GENERAL.—Not later than 3 fiscal years after the
date on which funds are made available to carry out this
section, the Secretary shall complete a study regarding the
preservation and interpretation of Hinchliffe Stadium, which
is listed on the National Register of Historic Places.
(2) INCLUSIONS.—The study shall include an assessment
of—
(A) the potential for listing the stadium as a National
Historic Landmark; and
(B) options for maintaining the historic integrity of
Hinchliffe Stadium.
(g) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section.

Deadline.

Arkansas.
16 USC 461 note.

SEC.

7002.

WILLIAM JEFFERSON CLINTON
NATIONAL HISTORIC SITE.

BIRTHPLACE

HOME

(a) ACQUISITION OF PROPERTY; ESTABLISHMENT OF HISTORIC
SITE.—Should the Secretary of the Interior acquire, by donation
only from the Clinton Birthplace Foundation, Inc., fee simple,
unencumbered title to the William Jefferson Clinton Birthplace
Home site located at 117 South Hervey Street, Hope, Arkansas,
71801, and to any personal property related to that site, the Secretary shall designate the William Jefferson Clinton Birthplace
Home site as a National Historic Site and unit of the National
Park System, to be known as the ‘‘President William Jefferson
Clinton Birthplace Home National Historic Site’’.
(b) APPLICABILITY OF OTHER LAWS.—The Secretary shall administer the President William Jefferson Clinton Birthplace Home
National Historic Site in accordance with the laws generally
applicable to national historic sites, including the Act entitled ‘‘An
Act to establish a National Park Service, and for other purposes’’,
approved August 25, 1916 (16 U.S.C. 1–4), and the Act entitled
‘‘An Act to provide for the preservation of historic American sites,
buildings, objects and antiquities of national significance, and for
other purposes’’, approved August 21, 1935 (16 U.S.C. 461 et seq.).
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Michigan.
16 USC 430vv.
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(a) ESTABLISHMENT.—
(1) IN GENERAL.—If Monroe County or Wayne County,
Michigan, or other willing landowners in either County offer
to donate to the United States land relating to the Battles
of the River Raisin on January 18 and 22, 1813, or the aftermath of the battles, the Secretary of the Interior (referred
to in this section as the ‘‘Secretary’’) shall accept the donated
land.
(2) DESIGNATION OF PARK.—On the acquisition of land
under paragraph (1) that is of sufficient acreage to permit
efficient administration, the Secretary shall designate the
acquired land as a unit of the National Park System, to be
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known as the ‘‘River Raisin National Battlefield Park’’ (referred
to in this section as the ‘‘Park’’).
(3) LEGAL DESCRIPTION.—
(A) IN GENERAL.—The Secretary shall prepare a legal
description of the land and interests in land designated
as the Park by paragraph (2).
(B) AVAILABILITY OF MAP AND LEGAL DESCRIPTION.—
A map with the legal description shall be on file and
available for public inspection in the appropriate offices
of the National Park Service.
(b) ADMINISTRATION.—
(1) IN GENERAL.—The Secretary shall manage the Park
for the purpose of preserving and interpreting the Battles of
the River Raisin in accordance with the National Park Service
Organic Act (16 U.S.C. 1 et seq.) and the Act of August 21,
1935 (16 U.S.C. 461 et seq.).
(2) GENERAL MANAGEMENT PLAN.—
(A) IN GENERAL.—Not later than 3 years after the
date on which funds are made available, the Secretary
shall complete a general management plan for the Park
that, among other things, defines the role and responsibility
of the Secretary with regard to the interpretation and
the preservation of the site.
(B) CONSULTATION.—The Secretary shall consult with
and solicit advice and recommendations from State, county,
local, and civic organizations and leaders, and other
interested parties in the preparation of the management
plan.
(C) INCLUSIONS.—The plan shall include—
(i) consideration of opportunities for involvement
by and support for the Park by State, county, and
local governmental entities and nonprofit organizations
and other interested parties; and
(ii) steps for the preservation of the resources of
the site and the costs associated with these efforts.
(D) SUBMISSION TO CONGRESS.—On the completion of
the general management plan, the Secretary shall submit
a copy of the plan to the Committee on Natural Resources
of the House of Representatives and the Committee on
Energy and Natural Resources of the Senate.
(3) COOPERATIVE AGREEMENTS.—The Secretary may enter
into cooperative agreements with State, county, local, and civic
organizations to carry out this section.
(c) REPORT.—Not later than 3 years after the date of enactment
of this Act, the Secretary shall submit to the Committee on Energy
and Natural Resources of the Senate and the Committee on Natural
Resources of the House a report describing the progress made
with respect to acquiring real property under this section and
designating the River Raisin National Battlefield Park.
(d) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section.
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Subtitle B—Amendments to Existing Units
of the National Park System
SEC. 7101. FUNDING FOR KEWEENAW NATIONAL HISTORICAL PARK.

(a) ACQUISITION OF PROPERTY.—Section 4 of Public Law 102–
543 (16 U.S.C. 410yy–3) is amended by striking subsection (d).
(b) MATCHING FUNDS.—Section 8(b) of Public Law 102–543
(16 U.S.C. 410yy–7(b)) is amended by striking ‘‘$4’’ and inserting
‘‘$1’’.
(c) AUTHORIZATION OF APPROPRIATIONS.—Section 10 of Public
Law 102–543 (16 U.S.C. 410yy–9) is amended—
(1) in subsection (a)—
(A) by striking ‘‘$25,000,000’’ and inserting
‘‘$50,000,000’’; and
(B)
by
striking
‘‘$3,000,000’’
and
inserting
‘‘$25,000,000’’; and
(2) in subsection (b), by striking ‘‘$100,000’’ and all that
follows through ‘‘those duties’’ and inserting ‘‘$250,000’’.
16 USC 461 note.

SEC. 7102. LOCATION OF VISITOR AND ADMINISTRATIVE FACILITIES
FOR WEIR FARM NATIONAL HISTORIC SITE.

Section 4(d) of the Weir Farm National Historic Site Establishment Act of 1990 (16 U.S.C. 461 note) is amended—
(1) in paragraph (1)(B), by striking ‘‘contiguous to’’ and
all that follows and inserting ‘‘within Fairfield County.’’;
(2) by amending paragraph (2) to read as follows:
‘‘(2) DEVELOPMENT.—
‘‘(A) MAINTAINING NATURAL CHARACTER.—The Secretary shall keep development of the property acquired
under paragraph (1) to a minimum so that the character
of the acquired property will be similar to the natural
and undeveloped landscape of the property described in
subsection (b).
‘‘(B) TREATMENT OF PREVIOUSLY DEVELOPED PROPERTY.—Nothing in subparagraph (A) shall either prevent
the Secretary from acquiring property under paragraph
(1) that, prior to the Secretary’s acquisition, was developed
in a manner inconsistent with subparagraph (A), or require
the Secretary to remediate such previously developed property to reflect the natural character described in subparagraph (A).’’; and
(3) in paragraph (3), in the matter preceding subparagraph
(A), by striking ‘‘the appropriate zoning authority’’ and all that
follows through ‘‘Wilton, Connecticut,’’ and inserting ‘‘the local
governmental entity that, in accordance with applicable State
law, has jurisdiction over any property acquired under paragraph (1)(A)’’.
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SEC. 7103. LITTLE RIVER CANYON NATIONAL PRESERVE BOUNDARY
EXPANSION.

Section 2 of the Little River Canyon National Preserve Act
of 1992 (16 U.S.C. 698q) is amended—
(1) in subsection (b)—
(A) by striking ‘‘The Preserve’’ and inserting the following:
‘‘(1) IN GENERAL.—The Preserve’’; and
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(B) by adding at the end the following:
‘‘(2) BOUNDARY EXPANSION.—The boundary of the Preserve
is modified to include the land depicted on the map entitled
‘Little River Canyon National Preserve Proposed Boundary’,
numbered 152/80,004, and dated December 2007.’’; and
(2) in subsection (c), by striking ‘‘map’’ and inserting
‘‘maps’’.
SEC.

7104.

HOPEWELL CULTURE NATIONAL
BOUNDARY EXPANSION.

HISTORICAL

PARK

Section 2 of the Act entitled ‘‘An Act to rename and expand
the boundaries of the Mound City Group National Monument in
Ohio’’, approved May 27, 1992 (106 Stat. 185), is amended—
(1) by striking ‘‘and’’ at the end of subsection (a)(3);
(2) by striking the period at the end of subsection (a)(4)
and inserting ‘‘; and’’;
(3) by adding after subsection (a)(4) the following new
paragraph:
‘‘(5) the map entitled ‘Hopewell Culture National Historical
Park, Ohio Proposed Boundary Adjustment’ numbered 353/
80,049 and dated June, 2006.’’; and
(4) by adding after subsection (d)(2) the following new
paragraph:
‘‘(3) The Secretary may acquire lands added by subsection
(a)(5) only from willing sellers.’’.

Ohio.

16 USC 410uu–1.
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SEC. 7105. JEAN LAFITTE NATIONAL HISTORICAL PARK AND PRESERVE
BOUNDARY ADJUSTMENT.

(a) IN GENERAL.—Section 901 of the National Parks and Recreation Act of 1978 (16 U.S.C. 230) is amended in the second sentence
by striking ‘‘of approximately twenty thousand acres generally
depicted on the map entitled ‘Barataria Marsh Unit-Jean Lafitte
National Historical Park and Preserve’ numbered 90,000B and
dated April 1978,’’ and inserting ‘‘generally depicted on the map
entitled ‘Boundary Map, Barataria Preserve Unit, Jean Lafitte
National Historical Park and Preserve’, numbered 467/80100A, and
dated December 2007,’’.
(b) ACQUISITION OF LAND.—Section 902 of the National Parks
and Recreation Act of 1978 (16 U.S.C. 230a) is amended—
(1) in subsection (a)—
(A) by striking ‘‘(a) Within the’’ and all that follows
through the first sentence and inserting the following:
‘‘(a) IN GENERAL.—
‘‘(1) BARATARIA PRESERVE UNIT.—
‘‘(A) IN GENERAL.—The Secretary may acquire any
land, water, and interests in land and water within the
Barataria Preserve Unit by donation, purchase with
donated or appropriated funds, transfer from any other
Federal agency, or exchange.
‘‘(B) LIMITATIONS.—
‘‘(i) IN GENERAL.—Any non-Federal land depicted
on the map described in section 901 as ‘Lands Proposed
for Addition’ may be acquired by the Secretary only
with the consent of the owner of the land.
‘‘(ii) BOUNDARY ADJUSTMENT.—On the date on
which the Secretary acquires a parcel of land described
in clause (i), the boundary of the Barataria Preserve
Unit shall be adjusted to reflect the acquisition.
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‘‘(iii) EASEMENTS.—To ensure adequate hurricane
protection of the communities located in the area, any
land identified on the map described in section 901
that is acquired or transferred shall be subject to any
easements that have been agreed to by the Secretary
and the Secretary of the Army.
‘‘(C) TRANSFER OF ADMINISTRATION JURISDICTION.—
Effective on the date of enactment of the Omnibus Public
Land Management Act of 2009, administrative jurisdiction
over any Federal land within the areas depicted on the
map described in section 901 as ‘Lands Proposed for Addition’ is transferred, without consideration, to the administrative jurisdiction of the National Park Service, to be
administered as part of the Barataria Preserve Unit.’’;
(B) in the second sentence, by striking ‘‘The Secretary
may also acquire by any of the foregoing methods’’ and
inserting the following:
‘‘(2) FRENCH QUARTER.—The Secretary may acquire by any
of the methods referred to in paragraph (1)(A)’’;
(C) in the third sentence, by striking ‘‘Lands, waters,
and interests therein’’ and inserting the following:
‘‘(3) ACQUISITION OF STATE LAND.—Land, water, and
interests in land and water’’; and
(D) in the fourth sentence, by striking ‘‘In acquiring’’
and inserting the following:
‘‘(4) ACQUISITION OF OIL AND GAS RIGHTS.—In acquiring’’;
(2) by striking subsections (b) through (f) and inserting
the following:
‘‘(b) RESOURCE PROTECTION.—With respect to the land, water,
and interests in land and water of the Barataria Preserve Unit,
the Secretary shall preserve and protect—
‘‘(1) fresh water drainage patterns;
‘‘(2) vegetative cover;
‘‘(3) the integrity of ecological and biological systems; and
‘‘(4) water and air quality.
‘‘(c) ADJACENT LAND.—With the consent of the owner and the
parish governing authority, the Secretary may—
‘‘(1) acquire land, water, and interests in land and water,
by any of the methods referred to in subsection (a)(1)(A)
(including use of appropriations from the Land and Water
Conservation Fund); and
‘‘(2) revise the boundaries of the Barataria Preserve Unit
to include adjacent land and water.’’; and
(3) by redesignating subsection (g) as subsection (d).
(c) DEFINITION OF IMPROVED PROPERTY.—Section 903 of the
National Parks and Recreation Act of 1978 (16 U.S.C. 230b) is
amended in the fifth sentence by inserting ‘‘(or January 1, 2007,
for areas added to the park after that date)’’ after ‘‘January 1,
1977’’.
(d) HUNTING, FISHING, AND TRAPPING.—Section 905 of the
National Parks and Recreation Act of 1978 (16 U.S.C. 230d) is
amended in the first sentence by striking ‘‘, except that within
the core area and on those lands acquired by the Secretary pursuant
to section 902(c) of this title, he’’ and inserting ‘‘on land, and
interests in land and water managed by the Secretary, except
that the Secretary’’.
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(e) ADMINISTRATION.—Section 906 of the National Parks and
Recreation Act of 1978 (16 U.S.C. 230e) is amended—
(1) by striking the first sentence; and
(2) in the second sentence, by striking ‘‘Pending such
establishment and thereafter the’’ and inserting ‘‘The’’.
(f) REFERENCES IN LAW.—
(1) IN GENERAL.—Any reference in a law (including regulations), map, document, paper, or other record of the United
States—
(A) to the Barataria Marsh Unit shall be considered
to be a reference to the Barataria Preserve Unit; or
(B) to the Jean Lafitte National Historical Park shall
be considered to be a reference to the Jean Lafitte National
Historical Park and Preserve.
(2) CONFORMING AMENDMENTS.—Title IX of the National
Parks and Recreation Act of 1978 (16 U.S.C. 230 et seq.) is
amended—
(A) by striking ‘‘Barataria Marsh Unit’’ each place it
appears and inserting ‘‘Barataria Preserve Unit’’; and
(B) by striking ‘‘Jean Lafitte National Historical Park’’
each place it appears and inserting ‘‘Jean Lafitte National
Historical Park and Preserve’’.
SEC. 7106. MINUTE MAN NATIONAL HISTORICAL PARK.

(a) DEFINITIONS.—In this section:
(1) MAP.—The term ‘‘map’’ means the map entitled ‘‘Minute
Man National Historical Park Proposed Boundary’’, numbered
406/81001, and dated July 2007.
(2) PARK.—The term ‘‘Park’’ means the Minute Man
National Historical Park in the State of Massachusetts.
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(b) MINUTE MAN NATIONAL HISTORICAL PARK.—
(1) BOUNDARY ADJUSTMENT.—
(A) IN GENERAL.—The boundary of the Park is modified
to include the area generally depicted on the map.
(B) AVAILABILITY OF MAP.—The map shall be on file
and available for inspection in the appropriate offices of
the National Park Service.
(2) ACQUISITION OF LAND.—The Secretary may acquire the
land or an interest in the land described in paragraph (1)(A)
by—
(A) purchase from willing sellers with donated or
appropriated funds;
(B) donation; or
(C) exchange.
(3) ADMINISTRATION OF LAND.—The Secretary shall administer the land added to the Park under paragraph (1)(A) in
accordance with applicable laws (including regulations).
(c) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section.
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SEC. 7107. EVERGLADES NATIONAL PARK.

(a) INCLUSION OF TARPON BASIN PROPERTY.—
(1) DEFINITIONS.—In this subsection:
(A) HURRICANE HOLE.—The term ‘‘Hurricane Hole’’
means the natural salt-water body of water within the
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Duesenbury Tracts of the eastern parcel of the Tarpon
Basin boundary adjustment and accessed by Duesenbury
Creek.
(B) MAP.—The term ‘‘map’’ means the map entitled
‘‘Proposed Tarpon Basin Boundary Revision’’, numbered
160/80,012, and dated May 2008.
(C) SECRETARY.—The term ‘‘Secretary’’ means the Secretary of the Interior.
(D) TARPON BASIN PROPERTY.—The term ‘‘Tarpon Basin
property’’ means land that—
(i) is comprised of approximately 600 acres of land
and water surrounding Hurricane Hole, as generally
depicted on the map; and
(ii) is located in South Key Largo.
(2) BOUNDARY REVISION.—
(A) IN GENERAL.—The boundary of the Everglades
National Park is adjusted to include the Tarpon Basin
property.
(B) ACQUISITION AUTHORITY.—The Secretary may
acquire from willing sellers by donation, purchase with
donated or appropriated funds, or exchange, land, water,
or interests in land and water, within the area depicted
on the map, to be added to Everglades National Park.
(C) AVAILABILITY OF MAP.—The map shall be on file
and available for public inspection in the appropriate offices
of the National Park Service.
(D) ADMINISTRATION.—Land added to Everglades
National Park by this section shall be administered as
part of Everglades National Park in accordance with
applicable laws (including regulations).
(3) HURRICANE HOLE.—The Secretary may allow use of
Hurricane Hole by sailing vessels during emergencies, subject
to such terms and conditions as the Secretary determines to
be necessary.
(4) AUTHORIZATION OF APPROPRIATIONS.—There are authorized to be appropriated such sums as are necessary to carry
out this subsection.
(b) LAND EXCHANGES.—
(1) DEFINITIONS.—In this subsection:
(A) COMPANY.—The term ‘‘Company’’ means Florida
Power & Light Company.
(B) FEDERAL LAND.—The term ‘‘Federal Land’’ means
the parcels of land that are—
(i) owned by the United States;
(ii) administered by the Secretary;
(iii) located within the National Park; and
(iv) generally depicted on the map as—
(I) Tract A, which is adjacent to the Tamiami
Trail, U.S. Rt. 41; and
(II) Tract B, which is located on the eastern
boundary of the National Park.
(C) MAP.—The term ‘‘map’’ means the map prepared
by the National Park Service, entitled ‘‘Proposed Land
Exchanges, Everglades National Park’’, numbered 160/
60411A, and dated September 2008.
(D) NATIONAL PARK.—The term ‘‘National Park’’ means
the Everglades National Park located in the State.
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(E) NON-FEDERAL LAND.—The term ‘‘non-Federal land’’
means the land in the State that—
(i) is owned by the State, the specific area and
location of which shall be determined by the State;
or
(ii)(I) is owned by the Company;
(II) comprises approximately 320 acres; and
(III) is located within the East Everglades Acquisition Area, as generally depicted on the map as ‘‘Tract
D’’.
(F) SECRETARY.—The term ‘‘Secretary’’ means the Secretary of the Interior.
(G) STATE.—The term ‘‘State’’ means the State of
Florida and political subdivisions of the State, including
the South Florida Water Management District.
(2) LAND EXCHANGE WITH STATE.—
(A) IN GENERAL.—Subject to the provisions of this paragraph, if the State offers to convey to the Secretary all
right, title, and interest of the State in and to specific
parcels of non-Federal land, and the offer is acceptable
to the Secretary, the Secretary may, subject to valid
existing rights, accept the offer and convey to the State
all right, title, and interest of the United States in and
to the Federal land generally depicted on the map as ‘‘Tract
A’’.
(B) CONDITIONS.—The land exchange under subparagraph (A) shall be subject to such terms and conditions
as the Secretary may require.
(C) VALUATION.—
(i) IN GENERAL.—The values of the land involved
in the land exchange under subparagraph (A) shall
be equal.
(ii) EQUALIZATION.—If the values of the land are
not equal, the values may be equalized by donation,
payment using donated or appropriated funds, or the
conveyance of additional parcels of land.
(D) APPRAISALS.—Before the exchange of land under
subparagraph (A), appraisals for the Federal and non-Federal land shall be conducted in accordance with the Uniform
Appraisal Standards for Federal Land Acquisitions and
the Uniform Standards of Professional Appraisal Practice.
(E) TECHNICAL CORRECTIONS.—Subject to the agreement of the State, the Secretary may make minor corrections to correct technical and clerical errors in the legal
descriptions of the Federal and non-Federal land and minor
adjustments to the boundaries of the Federal and nonFederal land.
(F) ADMINISTRATION OF LAND ACQUIRED BY SECRETARY.—Land acquired by the Secretary under subparagraph (A) shall—
(i) become part of the National Park; and
(ii) be administered in accordance with the laws
applicable to the National Park System.
(3) LAND EXCHANGE WITH COMPANY.—
(A) IN GENERAL.—Subject to the provisions of this paragraph, if the Company offers to convey to the Secretary
all right, title, and interest of the Company in and to
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the non-Federal land generally depicted on the map as
‘‘Tract D’’, and the offer is acceptable to the Secretary,
the Secretary may, subject to valid existing rights, accept
the offer and convey to the Company all right, title, and
interest of the United States in and to the Federal land
generally depicted on the map as ‘‘Tract B’’, along with
a perpetual easement on a corridor of land contiguous
to Tract B for the purpose of vegetation management.
(B) CONDITIONS.—The land exchange under subparagraph (A) shall be subject to such terms and conditions
as the Secretary may require.
(C) VALUATION.—
(i) IN GENERAL.—The values of the land involved
in the land exchange under subparagraph (A) shall
be equal unless the non-Federal land is of higher value
than the Federal land.
(ii) EQUALIZATION.—If the values of the land are
not equal, the values may be equalized by donation,
payment using donated or appropriated funds, or the
conveyance of additional parcels of land.
(D) APPRAISAL.—Before the exchange of land under
subparagraph (A), appraisals for the Federal and non-Federal land shall be conducted in accordance with the Uniform
Appraisal Standards for Federal Land Acquisitions and
the Uniform Standards of Professional Appraisal Practice.
(E) TECHNICAL CORRECTIONS.—Subject to the agreement of the Company, the Secretary may make minor
corrections to correct technical and clerical errors in the
legal descriptions of the Federal and non-Federal land and
minor adjustments to the boundaries of the Federal and
non-Federal land.
(F) ADMINISTRATION OF LAND ACQUIRED BY SECRETARY.—Land acquired by the Secretary under subparagraph (A) shall—
(i) become part of the National Park; and
(ii) be administered in accordance with the laws
applicable to the National Park System.
(4) MAP.—The map shall be on file and available for public
inspection in the appropriate offices of the National Park
Service.
(5) BOUNDARY REVISION.—On completion of the land
exchanges authorized by this subsection, the Secretary shall
adjust the boundary of the National Park accordingly, including
removing the land conveyed out of Federal ownership.
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SEC. 7108. KALAUPAPA NATIONAL HISTORICAL PARK.

(a) IN GENERAL.—The Secretary of the Interior shall authorize
Ka ‘Ohana O Kalaupapa, a non-profit organization consisting of
patient residents at Kalaupapa National Historical Park, and their
family members and friends, to establish a memorial at a suitable
location or locations approved by the Secretary at Kalawao or
Kalaupapa within the boundaries of Kalaupapa National Historical
Park located on the island of Molokai, in the State of Hawaii,
to honor and perpetuate the memory of those individuals who
were forcibly relocated to Kalaupapa Peninsula from 1866 to 1969.
(b) DESIGN.—
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(1) IN GENERAL.—The memorial authorized by subsection
(a) shall—
(A) display in an appropriate manner the names of
the first 5,000 individuals sent to the Kalaupapa Peninsula
between 1866 and 1896, most of whom lived at Kalawao;
and
(B) display in an appropriate manner the names of
the approximately 3,000 individuals who arrived at
Kalaupapa in the second part of its history, when most
of the community was concentrated on the Kalaupapa side
of the peninsula.
(2) APPROVAL.—The location, size, design, and inscriptions
of the memorial authorized by subsection (a) shall be subject
to the approval of the Secretary of the Interior.
(c) FUNDING.—Ka ‘Ohana O Kalaupapa, a nonprofit organization, shall be solely responsible for acceptance of contributions
for and payment of the expenses associated with the establishment
of the memorial.
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SEC. 7109. BOSTON HARBOR ISLANDS NATIONAL RECREATION AREA.

Massachusetts.

(a) COOPERATIVE AGREEMENTS.—Section 1029(d) of the Omnibus Parks and Public Lands Management Act of 1996 (16 U.S.C.
460kkk(d)) is amended by striking paragraph (3) and inserting
the following:
‘‘(3) AGREEMENTS.—
‘‘(A) DEFINITION OF ELIGIBLE ENTITY.—In this paragraph, the term ‘eligible entity’ means—
‘‘(i) the Commonwealth of Massachusetts;
‘‘(ii) a political subdivision of the Commonwealth
of Massachusetts; or
‘‘(iii) any other entity that is a member of the
Boston Harbor Islands Partnership described in subsection (e)(2).
‘‘(B) AUTHORITY OF SECRETARY.—Subject to subparagraph (C), the Secretary may consult with an eligible entity
on, and enter into with the eligible entity—
‘‘(i) a cooperative management agreement to
acquire from, and provide to, the eligible entity goods
and services for the cooperative management of land
within the recreation area; and
‘‘(ii) notwithstanding section 6305 of title 31,
United States Code, a cooperative agreement for the
construction of recreation area facilities on land owned
by an eligible entity for purposes consistent with the
management plan under subsection (f).
‘‘(C) CONDITIONS.—The Secretary may enter into an
agreement with an eligible entity under subparagraph (B)
only if the Secretary determines that—
‘‘(i) appropriations for carrying out the purposes
of the agreement are available; and
‘‘(ii) the agreement is in the best interests of the
United States.’’.
(b) TECHNICAL AMENDMENTS.—
(1) MEMBERSHIP.—Section 1029(e)(2)(B) of the Omnibus
Parks and Public Lands Management Act of 1996 (16 U.S.C.
460kkk(e)(2)(B)) is amended by striking ‘‘Coast Guard’’ and
inserting ‘‘Coast Guard.’’.
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(2) DONATIONS.—Section 1029(e)(11) of the Omnibus Parks
and Public Lands Management Act of 1996 (16 U.S.C.
460kkk(e)(11)) is amended by striking ‘‘Nothwithstanding’’ and
inserting ‘‘Notwithstanding’’.

SEC. 7110. THOMAS EDISON NATIONAL HISTORICAL PARK, NEW
JERSEY.

16 USC
410mmm.
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(a) PURPOSES.—The purposes of this section are—
(1) to recognize and pay tribute to Thomas Alva Edison
and his innovations; and
(2) to preserve, protect, restore, and enhance the Edison
National Historic Site to ensure public use and enjoyment
of the Site as an educational, scientific, and cultural center.
(b) ESTABLISHMENT.—
(1) IN GENERAL.—There is established the Thomas Edison
National Historical Park as a unit of the National Park System
(referred to in this section as the ‘‘Historical Park’’).
(2) BOUNDARIES.—The Historical Park shall be comprised
of all property owned by the United States in the Edison
National Historic Site as well as all property authorized to
be acquired by the Secretary of the Interior (referred to in
this section as the ‘‘Secretary’’) for inclusion in the Edison
National Historic Site before the date of the enactment of
this Act, as generally depicted on the map entitled the ‘‘Thomas
Edison National Historical Park’’, numbered 403/80,000, and
dated April 2008.
(3) MAP.—The map of the Historical Park shall be on
file and available for public inspection in the appropriate offices
of the National Park Service.
(c) ADMINISTRATION.—
(1) IN GENERAL.—The Secretary shall administer the
Historical Park in accordance with this section and with the
provisions of law generally applicable to units of the National
Park System, including the Acts entitled ‘‘An Act to establish
a National Park Service, and for other purposes,’’ approved
August 25, 1916 (39 Stat. 535; 16 U.S.C. 1 et seq.) and ‘‘An
Act to provide for the preservation of historic American sites,
buildings, objects, and antiquities of national significance, and
for other purposes,’’ approved August 21, 1935 (16 U.S.C. 461
et seq.).
(2) ACQUISITION OF PROPERTY.—
(A) REAL PROPERTY.—The Secretary may acquire land
or interests in land within the boundaries of the Historical
Park, from willing sellers only, by donation, purchase with
donated or appropriated funds, or exchange.
(B) PERSONAL PROPERTY.—The Secretary may acquire
personal property associated with, and appropriate for,
interpretation of the Historical Park.
(3) COOPERATIVE AGREEMENTS.—The Secretary may consult
and enter into cooperative agreements with interested entities
and individuals to provide for the preservation, development,
interpretation, and use of the Historical Park.
(4) REPEAL OF SUPERSEDED LAW.—Public Law 87–628 (76
Stat. 428), regarding the establishment and administration of
the Edison National Historic Site, is repealed.
(5) REFERENCES.—Any reference in a law, map, regulation,
document, paper, or other record of the United States to the

PO 00011

Frm 00208

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 1199

‘‘Edison National Historic Site’’ shall be deemed to be a reference to the ‘‘Thomas Edison National Historical Park’’.
(d) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated such sums as may be necessary to carry out
this section.
SEC. 7111. WOMEN’S RIGHTS NATIONAL HISTORICAL PARK.

(a) VOTES FOR WOMEN TRAIL.—Title XVI of Public Law 96–
607 (16 U.S.C. 410ll) is amended by adding at the end the following:

dkrause on GSDDPC29 with PUBLIC LAWS

‘‘SEC. 1602. VOTES FOR WOMEN TRAIL.

16 USC 410ll–1.

‘‘(a) DEFINITIONS.—In this section:
‘‘(1) PARK.—The term ‘Park’ means the Women’s Rights
National Historical Park established by section 1601.
‘‘(2) SECRETARY.—The term ‘Secretary’ means the Secretary
of the Interior, acting through the Director of the National
Park Service.
‘‘(3) STATE.—The term ‘State’ means the State of New
York.
‘‘(4) TRAIL.—The term ‘Trail’ means the Votes for Women
History Trail Route designated under subsection (b).
‘‘(b) ESTABLISHMENT OF TRAIL ROUTE.—The Secretary, with
concurrence of the agency having jurisdiction over the relevant
roads, may designate a vehicular tour route, to be known as the
‘Votes for Women History Trail Route’, to link properties in the
State that are historically and thematically associated with the
struggle for women’s suffrage in the United States.
‘‘(c) ADMINISTRATION.—The Trail shall be administered by the
National Park Service through the Park.
‘‘(d) ACTIVITIES.—To facilitate the establishment of the Trail
and the dissemination of information regarding the Trail, the Secretary shall—
‘‘(1) produce and disseminate appropriate educational materials regarding the Trail, such as handbooks, maps, exhibits,
signs, interpretive guides, and electronic information;
‘‘(2) coordinate the management, planning, and standards
of the Trail in partnership with participating properties, other
Federal agencies, and State and local governments;
‘‘(3) create and adopt an official, uniform symbol or device
to mark the Trail; and
‘‘(4) issue guidelines for the use of the symbol or device
adopted under paragraph (3).
‘‘(e) ELEMENTS OF TRAIL ROUTE.—Subject to the consent of
the owner of the property, the Secretary may designate as an
official stop on the Trail—
‘‘(1) all units and programs of the Park relating to the
struggle for women’s suffrage;
‘‘(2) other Federal, State, local, and privately owned properties that the Secretary determines have a verifiable connection to the struggle for women’s suffrage; and
‘‘(3) other governmental and nongovernmental facilities and
programs of an educational, commemorative, research, or
interpretive nature that the Secretary determines to be directly
related to the struggle for women’s suffrage.
‘‘(f) COOPERATIVE AGREEMENTS AND MEMORANDA OF UNDERSTANDING.—
‘‘(1) IN GENERAL.—To facilitate the establishment of the
Trail and to ensure effective coordination of the Federal and
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non-Federal properties designated as stops along the Trail,
the Secretary may enter into cooperative agreements and
memoranda of understanding with, and provide technical and
financial assistance to, other Federal agencies, the State, localities, regional governmental bodies, and private entities.
‘‘(2) AUTHORIZATION OF APPROPRIATIONS.—There are
authorized to be appropriated to the Secretary such sums as
are necessary for the period of fiscal years 2009 through 2013
to provide financial assistance to cooperating entities pursuant
to agreements or memoranda entered into under paragraph
(1).’’.
(b) NATIONAL WOMEN’S RIGHTS HISTORY PROJECT NATIONAL
REGISTRY.—
(1) IN GENERAL.—The Secretary of the Interior (referred
to in this section as the ‘‘Secretary’’) may make annual grants
to State historic preservation offices for not more than 5 years
to assist the State historic preservation offices in surveying,
evaluating, and nominating to the National Register of Historic
Places women’s rights history properties.
(2) ELIGIBILITY.—In making grants under paragraph (1),
the Secretary shall give priority to grants relating to properties
associated with the multiple facets of the women’s rights movement, such as politics, economics, education, religion, and social
and family rights.
(3) UPDATES.—The Secretary shall ensure that the National
Register travel itinerary website entitled ‘‘Places Where Women
Made History’’ is updated to contain—
(A) the results of the inventory conducted under paragraph (1); and
(B) any links to websites related to places on the
inventory.
(4) COST-SHARING REQUIREMENT.—The Federal share of the
cost of any activity carried out using any assistance made
available under this subsection shall be 50 percent.
(5) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated to the Secretary to carry out this
subsection $1,000,000 for each of fiscal years 2009 through
2013.
(c) NATIONAL WOMEN’S RIGHTS HISTORY PROJECT PARTNERSHIPS
NETWORK.—
(1) GRANTS.—The Secretary may make matching grants
and give technical assistance for development of a network
of governmental and nongovernmental entities (referred to in
this subsection as the ‘‘network’’), the purpose of which is
to provide interpretive and educational program development
of national women’s rights history, including historic preservation.
(2) MANAGEMENT OF NETWORK.—
(A) IN GENERAL.—The Secretary shall, through a
competitive process, designate a nongovernmental managing network to manage the network.
(B) COORDINATION.—The nongovernmental managing
entity designated under subparagraph (A) shall work in
partnership with the Director of the National Park Service
and State historic preservation offices to coordinate operation of the network.
(3) COST-SHARING REQUIREMENT.—
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(A) IN GENERAL.—The Federal share of the cost of
any activity carried out using any assistance made available under this subsection shall be 50 percent.
(B) STATE HISTORIC PRESERVATION OFFICES.—Matching
grants for historic preservation specific to the network may
be made available through State historic preservation
offices.
(4) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated to the Secretary to carry out this
subsection $1,000,000 for each of fiscal years 2009 through
2013.
SEC. 7112. MARTIN VAN BUREN NATIONAL HISTORIC SITE.

(a) DEFINITIONS.—In this section:
(1) HISTORIC SITE.—The term ‘‘historic site’’ means the
Martin Van Buren National Historic Site in the State of New
York established by Public Law 93–486 (16 U.S.C. 461 note)
on October 26, 1974.
(2) MAP.—The term ‘‘map’’ means the map entitled
‘‘Boundary Map, Martin Van Buren National Historic Site’’,
numbered ‘‘460/80801’’, and dated January 2005.
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(b) BOUNDARY ADJUSTMENTS TO THE HISTORIC SITE.—
(1) BOUNDARY ADJUSTMENT.—The boundary of the historic
site is adjusted to include approximately 261 acres of land
identified as the ‘‘PROPOSED PARK BOUNDARY’’, as generally depicted on the map.
(2) ACQUISITION AUTHORITY.—The Secretary may acquire
the land and any interests in the land described in paragraph
(1) from willing sellers by donation, purchase with donated
or appropriated funds, or exchange.
(3) AVAILABILITY OF MAP.—The map shall be on file and
available for public inspection in the appropriate offices of
the National Park Service.
(4) ADMINISTRATION.—Land acquired for the historic site
under this section shall be administered as part of the historic
site in accordance with applicable law (including regulations).
(c) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section.
SEC. 7113. PALO ALTO BATTLEFIELD NATIONAL HISTORICAL PARK.

(a) DESIGNATION OF PALO ALTO BATTLEFIELD NATIONAL HISTORPARK.—
(1) IN GENERAL.—The Palo Alto Battlefield National Historic Site shall be known and designated as the ‘‘Palo Alto
Battlefield National Historical Park’’.
(2) REFERENCES.—Any reference in a law, map, regulation,
document, paper, or other record of the United States to the
historic site referred to in subsection (a) shall be deemed to
be a reference to the Palo Alto Battlefield National Historical
Park.
(3) CONFORMING AMENDMENTS.—The Palo Alto Battlefield
National Historic Site Act of 1991 (16 U.S.C. 461 note; Public
Law 102–304) is amended—
(A) by striking ‘‘National Historic Site’’ each place it
appears and inserting ‘‘National Historical Park’’;

New York.
16 USC 461 note.

Texas.
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(B) in the heading for section 3, by striking ‘‘NATIONAL
and inserting ‘‘NATIONAL HISTORICAL

HISTORIC SITE’’
PARK’’; and

(C) by striking ‘‘historic site’’ each place it appears
and inserting ‘‘historical park’’.
(b) BOUNDARY EXPANSION, PALO ALTO BATTLEFIELD NATIONAL
HISTORICAL PARK, TEXAS.—Section 3(b) of the Palo Alto Battlefield
National Historic Site Act of 1991 (16 U.S.C. 461 note; Public
Law 102–304) (as amended by subsection (a)) is amended—
(1) in paragraph (1), by striking ‘‘(1) The historical park’’
and inserting the following:
‘‘(1) IN GENERAL.—The historical park’’;
(2) by redesignating paragraph (2) as paragraph (3);
(3) by inserting after paragraph (1) the following:
‘‘(2) ADDITIONAL LAND.—
‘‘(A) IN GENERAL.—In addition to the land described
in paragraph (1), the historical park shall consist of
approximately 34 acres of land, as generally depicted on
the map entitled ‘Palo Alto Battlefield NHS Proposed
Boundary Expansion’, numbered 469/80,012, and dated
May 21, 2008.
‘‘(B) AVAILABILITY OF MAP.—The map described in
subparagraph (A) shall be on file and available for public
inspection in the appropriate offices of the National Park
Service.’’; and
(4) in paragraph (3) (as redesignated by paragraph (2))—
(A) by striking ‘‘(3) Within’’ and inserting the following:
‘‘(3) LEGAL DESCRIPTION.—Not later than’’; and
(B) in the second sentence, by striking ‘‘map referred
to in paragraph (1)’’ and inserting ‘‘maps referred to in
paragraphs (1) and (2)’’.
Kentucky.
16 USC 217b.

SEC. 7114. ABRAHAM LINCOLN BIRTHPLACE NATIONAL HISTORICAL
PARK.

(a) DESIGNATION.—The Abraham Lincoln Birthplace National
Historic Site in the State of Kentucky shall be known and designated as the ‘‘Abraham Lincoln Birthplace National Historical
Park’’.
(b) REFERENCES.—Any reference in a law, map, regulation,
document, paper, or other record of the United States to the
Abraham Lincoln Birthplace National Historic Site shall be deemed
to be a reference to the ‘‘Abraham Lincoln Birthplace National
Historical Park’’.
SEC. 7115. NEW RIVER GORGE NATIONAL RIVER.

Section 1106 of the National Parks and Recreation Act of 1978
(16 U.S.C. 460m–20) is amended in the first sentence by striking
‘‘may’’ and inserting ‘‘shall’’.
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SEC. 7116. TECHNICAL CORRECTIONS.

(a) GAYLORD NELSON WILDERNESS.—
(1) REDESIGNATION.—Section 140 of division E of the
Consolidated Appropriations Act, 2005 (16 U.S.C. 1132 note;
Public Law 108–447), is amended—
(A) in subsection (a), by striking ‘‘Gaylord A. Nelson’’
and inserting ‘‘Gaylord Nelson’’; and
(B) in subsection (c)(4), by striking ‘‘Gaylord A. Nelson
Wilderness’’ and inserting ‘‘Gaylord Nelson Wilderness’’.
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(2) REFERENCES.—Any reference in a law, map, regulation,
document, paper, or other record of the United States to the
‘‘Gaylord A. Nelson Wilderness’’ shall be deemed to be a reference to the ‘‘Gaylord Nelson Wilderness’’.
(b) ARLINGTON HOUSE LAND TRANSFER.—Section 2863(h)(1) of
Public Law 107–107 (115 Stat. 1333) is amended by striking ‘‘the
George Washington Memorial Parkway’’ and inserting ‘‘Arlington
House, The Robert E. Lee Memorial,’’.
(c) CUMBERLAND ISLAND WILDERNESS.—Section 2(a)(1) of Public
Law 97–250 (16 U.S.C. 1132 note; 96 Stat. 709) is amended by
striking ‘‘numbered 640/20,038I, and dated September 2004’’ and
inserting ‘‘numbered 640/20,038K, and dated September 2005’’.
(d) PETRIFIED FOREST BOUNDARY.—Section 2(1) of the Petrified
Forest National Park Expansion Act of 2004 (16 U.S.C. 119 note;
Public Law 108–430) is amended by striking ‘‘numbered 110/80,044,
and dated July 2004’’ and inserting ‘‘numbered 110/80,045, and
dated January 2005’’.
(e) COMMEMORATIVE WORKS ACT.—Chapter 89 of title 40,
United States Code, is amended—
(1) in section 8903(d), by inserting ‘‘Natural’’ before
‘‘Resources’’;
(2) in section 8904(b), by inserting ‘‘Advisory’’ before
‘‘Commission’’; and
(3) in section 8908(b)(1)—
(A) in the first sentence, by inserting ‘‘Advisory’’ before
‘‘Commission’’; and
(B) in the second sentence, by striking ‘‘House Administration’’ and inserting ‘‘Natural Resources’’.
(f) CAPTAIN JOHN SMITH CHESAPEAKE NATIONAL HISTORIC
TRAIL.—Section 5(a)(25)(A) of the National Trails System Act (16
U.S.C. 1244(a)(25)(A)) is amended by striking ‘‘The John Smith’’
and inserting ‘‘The Captain John Smith’’.
(g) DELAWARE NATIONAL COASTAL SPECIAL RESOURCE STUDY.—
Section 604 of the Delaware National Coastal Special Resources
Study Act (Public Law 109–338; 120 Stat. 1856) is amended by
striking ‘‘under section 605’’.
(h) USE OF RECREATION FEES.—Section 808(a)(1)(F) of the Federal Lands Recreation Enhancement Act (16 U.S.C. 6807(a)(1)(F))
is amended by striking ‘‘section 6(a)’’ and inserting ‘‘section 806(a)’’.
(i) CROSSROADS OF THE AMERICAN REVOLUTION NATIONAL
HERITAGE AREA.—Section 297F(b)(2)(A) of the Crossroads of the
American Revolution National Heritage Area Act of 2006 (Public
Law 109–338; 120 Stat. 1844) is amended by inserting ‘‘duties’’
before ‘‘of the’’.
(j) CUYAHOGA VALLEY NATIONAL PARK.—Section 474(12) of the
Consolidated Natural Resources Act of 2008 (Public Law 1110–
229; 122 Stat. 827) is amended by striking ‘‘Cayohoga’’ each place
it appears and inserting ‘‘Cuyahoga’’.
(k) PENNSYLVANIA AVENUE NATIONAL HISTORIC SITE.—
(1) NAME ON MAP.—Section 313(d)(1)(B) of the Department
of the Interior and Related Agencies Appropriations Act, 1996
(Public Law 104–134; 110 Stat. 1321–199; 40 U.S.C. 872 note)
is amended by striking ‘‘map entitled ‘Pennsylvania Avenue
National Historic Park’, dated June 1, 1995, and numbered
840–82441’’ and inserting ‘‘map entitled ‘Pennsylvania Avenue
National Historic Site’, dated August 25, 2008, and numbered
840–82441B’’.
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(2) REFERENCES.—Any reference in a law, map, regulation,
document, paper, or other record of the United States to the
Pennsylvania Avenue National Historic Park shall be deemed
to be a reference to the ‘‘Pennsylvania Avenue National Historic
Site’’.

16 USC 6702
note.

SEC. 7117. DAYTON AVIATION HERITAGE NATIONAL HISTORICAL PARK,
OHIO.
16 USC 410ww.
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(a) ADDITIONAL AREAS INCLUDED IN PARK.—Section 101 of the
Dayton Aviation Heritage Preservation Act of 1992 (16 U.S.C.
410ww, et seq.) is amended by adding at the end the following:
‘‘(c) ADDITIONAL SITES.—In addition to the sites described in
subsection (b), the park shall consist of the following sites, as
generally depicted on a map titled ‘Dayton Aviation Heritage
National Historical Park’, numbered 362/80,013 and dated May
2008:
‘‘(1) Hawthorn Hill, Oakwood, Ohio.
‘‘(2) The Wright Company factory and associated land and
buildings, Dayton, Ohio.’’.
(b) PROTECTION OF HISTORIC PROPERTIES.—Section 102 of the
Dayton Aviation Heritage Preservation Act of 1992 (16 U.S.C.
410ww–1) is amended—
(1) in subsection (a), by inserting ‘‘Hawthorn Hill, the
Wright Company factory,’’ after ‘‘, acquire’’;
(2) in subsection (b), by striking ‘‘Such agreements’’ and
inserting:
‘‘(d) CONDITIONS.—Cooperative agreements under this section’’;
(3) by inserting before subsection (d) (as added by paragraph 2) the following:
‘‘(c) COOPERATIVE AGREEMENTS.—The Secretary is authorized
to enter into a cooperative agreement with a partner or partners,
including the Wright Family Foundation, to operate and provide
programming for Hawthorn Hill and charge reasonable fees notwithstanding any other provision of law, which may be used to
defray the costs of park operation and programming.’’; and
(4) by striking ‘‘Commission’’ and inserting ‘‘Aviation Heritage Foundation’’.
(c) GRANT ASSISTANCE.—The Dayton Aviation Heritage
Preservation Act of 1992, is amended—
(1) by redesignating subsection (b) of section 108 as subsection (c); and
(2) by inserting after subsection (a) of section 108 the
following new subsection:
‘‘(b) GRANT ASSISTANCE.—The Secretary is authorized to make
grants to the parks’ partners, including the Aviation Trail, Inc.,
the Ohio Historical Society, and Dayton History, for projects not
requiring Federal involvement other than providing financial assistance, subject to the availability of appropriations in advance identifying the specific partner grantee and the specific project. Projects
funded through these grants shall be limited to construction and
development on non-Federal property within the boundaries of the
park. Any project funded by such a grant shall support the purposes
of the park, shall be consistent with the park’s general management
plan, and shall enhance public use and enjoyment of the park.’’.
(d) NATIONAL AVIATION HERITAGE AREA.—Title V of division
J of the Consolidated Appropriations Act, 2005 (16 U.S.C. 461
note; Public Law 108–447), is amended—
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(1) in section 503(3), by striking ‘‘104’’ and inserting ‘‘504’’;
(2) in section 503(4), by striking ‘‘106’’ and inserting ‘‘506’’;
(3) in section 504, by striking subsection (b)(2) and by
redesignating subsection (b)(3) as subsection (b)(2); and
(4) in section 505(b)(1), by striking ‘‘106’’ and inserting
‘‘506’’.
SEC. 7118. FORT DAVIS NATIONAL HISTORIC SITE.

Public Law 87–213 (16 U.S.C. 461 note) is amended as follows:
(1) In the first section—
(A) by striking ‘‘the Secretary of the Interior’’ and
inserting ‘‘(a) The Secretary of the Interior’’;
(B) by striking ‘‘476 acres’’ and inserting ‘‘646 acres’’;
and
(C) by adding at the end the following:
‘‘(b) The Secretary may acquire from willing sellers land comprising approximately 55 acres, as depicted on the map titled ‘Fort
Davis Proposed Boundary Expansion’, numbered 418/80,045, and
dated April 2008. The map shall be on file and available for public
inspection in the appropriate offices of the National Park Service.
Upon acquisition of the land, the land shall be incorporated into
the Fort Davis National Historic Site.’’.
(2) By repealing section 3.

Subtitle C—Special Resource Studies
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SEC. 7201. WALNUT CANYON STUDY.

(a) DEFINITIONS.—In this section:
(1) MAP.—The term ‘‘map’’ means the map entitled ‘‘Walnut
Canyon Proposed Study Area’’ and dated July 17, 2007.
(2) SECRETARIES.—The term ‘‘Secretaries’’ means the Secretary of the Interior and the Secretary of Agriculture, acting
jointly.
(3) STUDY AREA.—The term ‘‘study area’’ means the area
identified on the map as the ‘‘Walnut Canyon Proposed Study
Area’’.
(b) STUDY.—
(1) IN GENERAL.—The Secretaries shall conduct a study
of the study area to assess—
(A) the suitability and feasibility of designating all
or part of the study area as an addition to Walnut Canyon
National Monument, in accordance with section 8(c) of
Public Law 91–383 (16 U.S.C. 1a–5(c));
(B) continued management of the study area by the
Forest Service; or
(C) any other designation or management option that
would provide for—
(i) protection of resources within the study area;
and
(ii) continued access to, and use of, the study area
by the public.
(2) CONSULTATION.—The Secretaries shall provide for
public comment in the preparation of the study, including consultation with appropriate Federal, State, and local governmental entities.
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(3) REPORT.—Not later than 18 months after the date on
which funds are made available to carry out this section, the
Secretaries shall submit to the Committee on Energy and Natural Resources of the Senate and the Committee on Natural
Resources of the House of Representatives a report that
describes—
(A) the results of the study; and
(B) any recommendations of the Secretaries.
(4) AUTHORIZATION OF APPROPRIATIONS.—There are authorized to be appropriated such sums as are necessary to carry
out this section.

SEC. 7202. TULE LAKE SEGREGATION CENTER, CALIFORNIA.

(a) STUDY.—
(1) IN GENERAL.—The Secretary of the Interior (referred
to in this section as the ‘‘Secretary’’) shall conduct a special
resource study of the Tule Lake Segregation Center to determine the national significance of the site and the suitability
and feasibility of including the site in the National Park
System.
(2) STUDY GUIDELINES.—The study shall be conducted in
accordance with the criteria for the study of areas for potential
inclusion in the National Park System under section 8 of Public
Law 91–383 (16 U.S.C. 1a–5).
(3) CONSULTATION.—In conducting the study, the Secretary
shall consult with—
(A) Modoc County;
(B) the State of California;
(C) appropriate Federal agencies;
(D) tribal and local government entities;
(E) private and nonprofit organizations; and
(F) private landowners.
(4) SCOPE OF STUDY.—The study shall include an evaluation
of—
(A) the significance of the site as a part of the history
of World War II;
(B) the significance of the site as the site relates to
other war relocation centers;.
(C) the historical resources of the site, including the
stockade, that are intact and in place;
(D) the contributions made by the local agricultural
community to the World War II effort; and
(E) the potential impact of designation of the site as
a unit of the National Park System on private landowners.
(b) REPORT.—Not later than 3 years after the date on which
funds are made available to conduct the study required under
this section, the Secretary shall submit to the Committee on Natural
Resources of the House of Representatives and the Committee on
Energy and Natural Resources of the Senate a report describing
the findings, conclusions, and recommendations of the study.
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Virgin Islands.

SEC. 7203. ESTATE GRANGE, ST. CROIX.

(a) STUDY.—
(1) IN GENERAL.—The Secretary of the Interior (referred
to in this section as the ‘‘Secretary’’), in consultation with
the Governor of the Virgin Islands, shall conduct a special
resource study of Estate Grange and other sites and resources
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associated with Alexander Hamilton’s life on St. Croix in the
United States Virgin Islands.
(2) CONTENTS.—In conducting the study under paragraph
(1), the Secretary shall evaluate—
(A) the national significance of the sites and resources;
and
(B) the suitability and feasibility of designating the
sites and resources as a unit of the National Park System.
(3) CRITERIA.—The criteria for the study of areas for potential inclusion in the National Park System contained in section
8 of Public Law 91–383 (16 U.S.C. 1a–5) shall apply to the
study under paragraph (1).
(4) REPORT.—Not later than 3 years after the date on
which funds are first made available for the study under paragraph (1), the Secretary shall submit to the Committee on
Natural Resources of the House of Representatives and the
Committee on Energy and Natural Resources of the Senate
a report containing—
(A) the results of the study; and
(B) any findings, conclusions, and recommendations
of the Secretary.
(b) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section.

Evaluation.

Applicability.

SEC. 7204. HARRIET BEECHER STOWE HOUSE, MAINE.

(a) STUDY.—
(1) IN GENERAL.—Not later than 3 years after the date
on which funds are made available to carry out this section,
the Secretary of the Interior (referred to in this section as
the ‘‘Secretary’’) shall complete a special resource study of the
Harriet Beecher Stowe House in Brunswick, Maine, to
evaluate—
(A) the national significance of the Harriet Beecher
Stowe House and surrounding land; and
(B) the suitability and feasibility of designating the
Harriet Beecher Stowe House and surrounding land as
a unit of the National Park System.
(2) STUDY GUIDELINES.—In conducting the study authorized
under paragraph (1), the Secretary shall use the criteria for
the study of areas for potential inclusion in the National Park
System contained in section 8(c) of Public Law 91–383 (16
U.S.C. 1a–5(c)).
(b) REPORT.—On completion of the study required under subsection (a), the Secretary shall submit to the Committee on Energy
and Natural Resources of the Senate and the Committee on Natural
Resources of the House of Representatives a report containing the
findings, conclusions, and recommendations of the study.
(c) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section.

Deadline.
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SEC. 7205. SHEPHERDSTOWN BATTLEFIELD, WEST VIRGINIA.

(a) SPECIAL RESOURCES STUDY.—The Secretary of the Interior
(referred to in this section as the ‘‘Secretary’’) shall conduct a
special resource study relating to the Battle of Shepherdstown
in Shepherdstown, West Virginia, to evaluate—

VerDate Nov 24 2008

09:36 Apr 21, 2009

Jkt 079139

PO 00011

Frm 00217

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

123 STAT. 1208

PUBLIC LAW 111–11—MAR. 30, 2009

(1) the national significance of the Shepherdstown battlefield and sites relating to the Shepherdstown battlefield; and
(2) the suitability and feasibility of adding the
Shepherdstown battlefield and sites relating to the
Shepherdstown battlefield as part of—
(A) Harpers Ferry National Historical Park; or
(B) Antietam National Battlefield.
(b) CRITERIA.—In conducting the study authorized under subsection (a), the Secretary shall use the criteria for the study of
areas for potential inclusion in the National Park System contained
in section 8(c) of Public Law 91–383 (16 U.S.C. 1a–5(c)).
(c) REPORT.—Not later than 3 years after the date on which
funds are made available to carry out this section, the Secretary
shall submit to the Committee on Energy and Natural Resources
of the Senate and the Committee on Natural Resources of the
House of Representatives a report containing the findings, conclusions, and recommendations of the study conducted under subsection (a).
(d) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section.
SEC. 7206. GREEN MCADOO SCHOOL, TENNESSEE.

(a) IN GENERAL.—The Secretary of the Interior (referred to
in this section as the ‘‘Secretary’’) shall conduct a special resource
study of the site of Green McAdoo School in Clinton, Tennessee,
(referred to in this section as the ‘‘site’’) to evaluate—
(1) the national significance of the site; and
(2) the suitability and feasibility of designating the site
as a unit of the National Park System.
(b) CRITERIA.—In conducting the study under subsection (a),
the Secretary shall use the criteria for the study of areas for
potential inclusion in the National Park System under section 8(c)
of Public Law 91–383 (16 U.S.C. 1a–5(c)).
(c) CONTENTS.—The study authorized by this section shall—
(1) determine the suitability and feasibility of designating
the site as a unit of the National Park System;
(2) include cost estimates for any necessary acquisition,
development, operation, and maintenance of the site; and
(3) identify alternatives for the management, administration, and protection of the site.
(d) REPORT.—Not later than 3 years after the date on which
funds are made available to carry out this section, the Secretary
shall submit to the Committee on Natural Resources of the House
of Representatives and the Committee on Energy and Natural
Resources of the Senate a report that describes—
(1) the findings and conclusions of the study; and
(2) any recommendations of the Secretary.
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SEC. 7207. HARRY S TRUMAN BIRTHPLACE, MISSOURI.

(a) IN GENERAL.—The Secretary of the Interior (referred to
in this section as the ‘‘Secretary’’) shall conduct a special resource
study of the Harry S Truman Birthplace State Historic Site
(referred to in this section as the ‘‘birthplace site’’) in Lamar,
Missouri, to determine—
(1) the suitability and feasibility of—
(A) adding the birthplace site to the Harry S Truman
National Historic Site; or
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(B) designating the birthplace site as a separate unit
of the National Park System; and
(2) the methods and means for the protection and
interpretation of the birthplace site by the National Park
Service, other Federal, State, or local government entities, or
private or nonprofit organizations.
(b) STUDY REQUIREMENTS.—The Secretary shall conduct the
study required under subsection (a) in accordance with section
8(c) of Public Law 91–383 (16 U.S.C. 1a–5(c)).
(c) REPORT.—Not later than 3 years after the date on which
funds are made available to carry out this section, the Secretary
shall submit to the Committee on Natural Resources of the House
of Representatives and the Committee on Energy and Natural
Resources of the Senate a report containing—
(1) the results of the study conducted under subsection
(a); and
(2) any recommendations of the Secretary with respect
to the birthplace site.
SEC. 7208. BATTLE OF MATEWAN SPECIAL RESOURCE STUDY.

West Virginia.

(a) IN GENERAL.—The Secretary of the Interior (referred to
in this section as the ‘‘Secretary’’) shall conduct a special resource
study of the sites and resources at Matewan, West Virginia, associated with the Battle of Matewan (also known as the ‘‘Matewan
Massacre’’) of May 19, 1920, to determine—
(1) the suitability and feasibility of designating certain
historic areas of Matewan, West Virginia, as a unit of the
National Park System; and
(2) the methods and means for the protection and
interpretation of the historic areas by the National Park
Service, other Federal, State, or local government entities, or
private or nonprofit organizations.
(b) STUDY REQUIREMENTS.—The Secretary shall conduct the
study required under subsection (a) in accordance with section
8(c) of Public Law 91–383 (16 U.S.C. 1a–5(c)).
(c) REPORT.—Not later than 3 years after the date on which
funds are made available to carry out this section, the Secretary
shall submit to the Committee on Natural Resources of the House
of Representatives and the Committee on Energy and Natural
Resources of the Senate a report containing—
(1) the results of the study conducted under subsection
(a); and
(2) any recommendations of the Secretary with respect
to the historic areas.
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SEC. 7209. BUTTERFIELD OVERLAND TRAIL.

(a) IN GENERAL.—The Secretary of the Interior (referred to
in this section as the ‘‘Secretary’’) shall conduct a special resource
study along the route known as the ‘‘Ox-Bow Route’’ of the
Butterfield Overland Trail (referred to in this section as the ‘‘route’’)
in the States of Missouri, Tennessee, Arkansas, Oklahoma, Texas,
New Mexico, Arizona, and California to evaluate—
(1) a range of alternatives for protecting and interpreting
the resources of the route, including alternatives for potential
addition of the Trail to the National Trails System; and
(2) the methods and means for the protection and
interpretation of the route by the National Park Service, other
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Federal, State, or local government entities, or private or nonprofit organizations.
(b) STUDY REQUIREMENTS.—The Secretary shall conduct the
study required under subsection (a) in accordance with section
8(c) of Public Law 91–383 (16 U.S.C. 1a–5(c)) or section 5(b) of
the National Trails System Act (16 U.S.C. 1244(b)), as appropriate.
(c) REPORT.—Not later than 3 years after the date on which
funds are made available to carry out this section, the Secretary
shall submit to the Committee on Natural Resources of the House
of Representatives and the Committee on Energy and Natural
Resources of the Senate a report containing—
(1) the results of the study conducted under subsection
(a); and
(2) any recommendations of the Secretary with respect
to the route.
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16 USC 1a–5
note.
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SEC. 7210. COLD WAR SITES THEME STUDY.

(a) DEFINITIONS.—
(1) ADVISORY COMMITTEE.—The term ‘‘Advisory Committee’’
means the Cold War Advisory Committee established under
subsection (c).
(2) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(3) THEME STUDY.—The term ‘‘theme study’’ means the
national historic landmark theme study conducted under subsection (b)(1).
(b) COLD WAR THEME STUDY.—
(1) IN GENERAL.—The Secretary shall conduct a national
historic landmark theme study to identify sites and resources
in the United States that are significant to the Cold War.
(2) RESOURCES.—In conducting the theme study, the Secretary shall consider—
(A) the inventory of sites and resources associated with
the Cold War completed by the Secretary of Defense under
section 8120(b)(9) of the Department of Defense Appropriations Act, 1991 (Public Law 101–511; 104 Stat. 1906); and
(B) historical studies and research of Cold War sites
and resources, including—
(i) intercontinental ballistic missiles;
(ii) flight training centers;
(iii) manufacturing facilities;
(iv) communications and command centers (such
as Cheyenne Mountain, Colorado);
(v) defensive radar networks (such as the Distant
Early Warning Line);
(vi) nuclear weapons test sites (such as the Nevada
test site); and
(vii) strategic and tactical aircraft.
(3) CONTENTS.—The theme study shall include—
(A) recommendations for commemorating and interpreting sites and resources identified by the theme study,
including—
(i) sites for which studies for potential inclusion
in the National Park System should be authorized;
(ii) sites for which new national historic landmarks
should be nominated; and
(iii) other appropriate designations;
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(i) State and local governments;
(ii) local historical organizations; and
(iii) other appropriate entities; and
(C) an estimate of the amount required to carry out
the recommendations under subparagraphs (A) and (B).
(4) CONSULTATION.—In conducting the theme study, the
Secretary shall consult with—
(A) the Secretary of the Air Force;
(B) State and local officials;
(C) State historic preservation offices; and
(D) other interested organizations and individuals.
(5) REPORT.—Not later than 3 years after the date on
which funds are made available to carry out this section, the
Secretary shall submit to the Committee on Natural Resources
of the House of Representatives and the Committee on Energy
and Natural Resources of the Senate a report that describes
the findings, conclusions, and recommendations of the theme
study.
(c) COLD WAR ADVISORY COMMITTEE.—
(1) ESTABLISHMENT.—As soon as practicable after funds
are made available to carry out this section, the Secretary
shall establish an advisory committee, to be known as the
‘‘Cold War Advisory Committee’’, to assist the Secretary in
carrying out this section.
(2) COMPOSITION.—The Advisory Committee shall be composed of 9 members, to be appointed by the Secretary, of
whom—
(A) 3 shall have expertise in Cold War history;
(B) 2 shall have expertise in historic preservation;
(C) 1 shall have expertise in the history of the United
States; and
(D) 3 shall represent the general public.
(3) CHAIRPERSON.—The Advisory Committee shall select
a chairperson from among the members of the Advisory Committee.
(4) COMPENSATION.—A member of the Advisory Committee
shall serve without compensation but may be reimbursed by
the Secretary for expenses reasonably incurred in the performance of the duties of the Advisory Committee.
(5) MEETINGS.—On at least 3 occasions, the Secretary (or
a designee) shall meet and consult with the Advisory Committee
on matters relating to the theme study.
(d) INTERPRETIVE HANDBOOK ON THE COLD WAR.—Not later
than 4 years after the date on which funds are made available
to carry out this section, the Secretary shall—
(1) prepare and publish an interpretive handbook on the
Cold War; and
(2) disseminate information in the theme study by other
appropriate means.
(e) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated to carry out this section $500,000.

Deadline.

Publication.
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SEC. 7211. BATTLE OF CAMDEN, SOUTH CAROLINA.

(a) IN GENERAL.—The Secretary shall complete a special
resource study of the site of the Battle of Camden fought in South
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Carolina on August 16, 1780, and the site of Historic Camden,
which is a National Park System Affiliated Area, to determine—
(1) the suitability and feasibility of designating the sites
as a unit or units of the National Park System; and
(2) the methods and means for the protection and
interpretation of these sites by the National Park Service, other
Federal, State, or local government entities or private or nonprofit organizations.
(b) STUDY REQUIREMENTS.—The Secretary shall conduct the
study in accordance with section 8(c) of Public Law 91–383 (16
U.S.C. 1a–5(c)).
(c) REPORT.—Not later than 3 years after the date on which
funds are made available to carry out this section, the Secretary
shall submit to the Committee on Natural Resources of the House
of Representatives and the Committee on Energy and Natural
Resources of the Senate a report containing—
(1) the results of the study; and
(2) any recommendations of the Secretary.
SEC. 7212. FORT SAN GERÓNIMO, PUERTO RICO.

dkrause on GSDDPC29 with PUBLIC LAWS

(a) DEFINITIONS.—In this section:
(1) FORT SAN GERÓNIMO.—The term ‘‘Fort San Gerónimo’’
(also known as ‘‘Fortı́n de San Gerónimo del Boquerón’’) means
the fort and grounds listed on the National Register of Historic
Places and located near Old San Juan, Puerto Rico.
(2) RELATED RESOURCES.—The term ‘‘related resources’’
means other parts of the fortification system of old San Juan
that are not included within the boundary of San Juan National
Historic Site, such as sections of the City Wall or other fortifications.
(b) STUDY.—
(1) IN GENERAL.—The Secretary shall complete a special
resource study of Fort San Gerónimo and other related
resources, to determine—
(A) the suitability and feasibility of including Fort San
Gerónimo and other related resources in the Commonwealth of Puerto Rico as part of San Juan National Historic
Site; and
(B) the methods and means for the protection and
interpretation of Fort San Gerónimo and other related
resources by the National Park Service, other Federal,
State, or local government entities or private or non-profit
organizations.
(2) STUDY REQUIREMENTS.—The Secretary shall conduct the
study in accordance with section 8(c) of Public Law 91–383
(16 U.S.C. 1a–5(c)).
(c) REPORT.—Not later than 3 years after the date on which
funds are made available to carry out this section, the Secretary
shall submit to the Committee on Natural Resources of the House
of Representatives and the Committee on Energy and Natural
Resources of the Senate a report containing—
(1) the results of the study; and
(2) any recommendations of the Secretary.
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Subtitle D—Program Authorizations

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 7301. AMERICAN BATTLEFIELD PROTECTION PROGRAM.

16 USC 469k–1.

(a) PURPOSE.—The purpose of this section is to assist citizens,
public and private institutions, and governments at all levels in
planning, interpreting, and protecting sites where historic battles
were fought on American soil during the armed conflicts that shaped
the growth and development of the United States, in order that
present and future generations may learn and gain inspiration
from the ground where Americans made their ultimate sacrifice.
(b) PRESERVATION ASSISTANCE.—
(1) IN GENERAL.—Using the established national historic
preservation program to the extent practicable, the Secretary
of the Interior, acting through the American Battlefield Protection Program, shall encourage, support, assist, recognize, and
work in partnership with citizens, Federal, State, local, and
tribal governments, other public entities, educational institutions, and private nonprofit organizations in identifying,
researching, evaluating, interpreting, and protecting historic
battlefields and associated sites on a National, State, and local
level.
(2) FINANCIAL ASSISTANCE.—To carry out paragraph (1),
the Secretary may use a cooperative agreement, grant, contract,
or other generally adopted means of providing financial assistance.
(3) AUTHORIZATION OF APPROPRIATIONS.—There are authorized to be appropriated $3,000,000 annually to carry out this
subsection, to remain available until expended.
(c) BATTLEFIELD ACQUISITION GRANT PROGRAM.—
(1) DEFINITIONS.—In this subsection:
(A) BATTLEFIELD REPORT.—The term ‘‘Battlefield
Report’’ means the document entitled ‘‘Report on the
Nation’s Civil War Battlefields’’, prepared by the Civil War
Sites Advisory Commission, and dated July 1993.
(B) ELIGIBLE ENTITY.—The term ‘‘eligible entity’’ means
a State or local government.
(C) ELIGIBLE SITE.—The term ‘‘eligible site’’ means a
site—
(i) that is not within the exterior boundaries of
a unit of the National Park System; and
(ii) that is identified in the Battlefield Report.
(D) SECRETARY.—The term ‘‘Secretary’’ means the Secretary of the Interior, acting through the American Battlefield Protection Program.
(2) ESTABLISHMENT.—The Secretary shall establish a
battlefield acquisition grant program under which the Secretary
may provide grants to eligible entities to pay the Federal share
of the cost of acquiring interests in eligible sites for the
preservation and protection of those eligible sites.
(3) NONPROFIT PARTNERS.—An eligible entity may acquire
an interest in an eligible site using a grant under this subsection in partnership with a nonprofit organization.
(4) NON-FEDERAL SHARE.—The non-Federal share of the
total cost of acquiring an interest in an eligible site under
this subsection shall be not less than 50 percent.
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(5) LIMITATION ON LAND USE.—An interest in an eligible
site acquired under this subsection shall be subject to section
6(f)(3) of the Land and Water Conservation Fund Act of 1965
(16 U.S.C. 460l–8(f)(3)).
(6) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated to the Secretary to provide grants
under this subsection $10,000,000 for each of fiscal years 2009
through 2013.
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16 USC 469n.

SEC. 7302. PRESERVE AMERICA PROGRAM.

(a) PURPOSE.—The purpose of this section is to authorize the
Preserve America Program, including—
(1) the Preserve America grant program within the Department of the Interior;
(2) the recognition programs administered by the Advisory
Council on Historic Preservation; and
(3) the related efforts of Federal agencies, working in partnership with State, tribal, and local governments and the private sector, to support and promote the preservation of historic
resources.
(b) DEFINITIONS.—In this section:
(1) COUNCIL.—The term ‘‘Council’’ means the Advisory
Council on Historic Preservation.
(2) HERITAGE TOURISM.—The term ‘‘heritage tourism’’
means the conduct of activities to attract and accommodate
visitors to a site or area based on the unique or special aspects
of the history, landscape (including trail systems), and culture
of the site or area.
(3) PROGRAM.—The term ‘‘program’’ means the Preserve
America Program established under subsection (c)(1).
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(c) ESTABLISHMENT.—
(1) IN GENERAL.—There is established in the Department
of the Interior the Preserve America Program, under which
the Secretary, in partnership with the Council, may provide
competitive grants to States, local governments (including local
governments in the process of applying for designation as Preserve America Communities under subsection (d)), Indian
tribes, communities designated as Preserve America Communities under subsection (d), State historic preservation offices,
and tribal historic preservation offices to support preservation
efforts through heritage tourism, education, and historic
preservation planning activities.
(2) ELIGIBLE PROJECTS.—
(A) IN GENERAL.—The following projects shall be
eligible for a grant under this section:
(i) A project for the conduct of—
(I) research on, and documentation of, the history of a community; and
(II) surveys of the historic resources of a
community.
(ii) An education and interpretation project that
conveys the history of a community or site.
(iii) A planning project (other than building
rehabilitation) that advances economic development
using heritage tourism and historic preservation.
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(iv) A training project that provides opportunities
for professional development in areas that would aid
a community in using and promoting its historic
resources.
(v) A project to support heritage tourism in a Preserve America Community designated under subsection
(d).
(vi) Other nonconstruction projects that identify
or promote historic properties or provide for the education of the public about historic properties that are
consistent with the purposes of this section.
(B) LIMITATION.—In providing grants under this section, the Secretary shall only provide 1 grant to each
eligible project selected for a grant.
(3) PREFERENCE.—In providing grants under this section,
the Secretary may give preference to projects that carry out
the purposes of both the program and the Save America’s
Treasures Program.
(4) CONSULTATION AND NOTIFICATION.—
(A) CONSULTATION.—The Secretary shall consult with
the Council in preparing the list of projects to be provided
grants for a fiscal year under the program.
(B) NOTIFICATION.—Not later than 30 days before the
date on which the Secretary provides grants for a fiscal
year under the program, the Secretary shall submit to
the Committee on Energy and Natural Resources of the
Senate, the Committee on Appropriations of the Senate,
the Committee on Natural Resources of the House of Representatives, and the Committee on Appropriations of the
House of Representatives a list of any eligible projects
that are to be provided grants under the program for
the fiscal year.
(5) COST-SHARING REQUIREMENT.—
(A) IN GENERAL.—The non-Federal share of the cost
of carrying out a project provided a grant under this section
shall be not less than 50 percent of the total cost of the
project.
(B) FORM OF NON-FEDERAL SHARE.—The non-Federal
share required under subparagraph (A) shall be in the
form of—
(i) cash; or
(ii) donated supplies and related services, the value
of which shall be determined by the Secretary.
(C) REQUIREMENT.—The Secretary shall ensure that
each applicant for a grant has the capacity to secure,
and a feasible plan for securing, the non-Federal share
for an eligible project required under subparagraph (A)
before a grant is provided to the eligible project under
the program.
(d) DESIGNATION OF PRESERVE AMERICA COMMUNITIES.—
(1) APPLICATION.—To be considered for designation as a
Preserve America Community, a community, tribal area, or
neighborhood shall submit to the Council an application containing such information as the Council may require.
(2) CRITERIA.—To be designated as a Preserve America
Community under the program, a community, tribal area, or
neighborhood that submits an application under paragraph (1)
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shall, as determined by the Council, in consultation with the
Secretary, meet criteria required by the Council and, in addition, consider—
(A) protection and celebration of the heritage of the
community, tribal area, or neighborhood;
(B) use of the historic assets of the community, tribal
area, or neighborhood for economic development and
community revitalization; and
(C) encouragement of people to experience and appreciate local historic resources through education and heritage tourism programs.
(3) LOCAL GOVERNMENTS PREVIOUSLY CERTIFIED FOR HISTORIC PRESERVATION ACTIVITIES.—The Council shall establish
an expedited process for Preserve America Community designation for local governments previously certified for historic
preservation activities under section 101(c)(1) of the National
Historic Preservation Act (16 U.S.C. 470a(c)(1)).
(4) GUIDELINES.—The Council, in consultation with the
Secretary, shall establish any guidelines that are necessary
to carry out this subsection.
(e) REGULATIONS.—The Secretary shall develop any guidelines
and issue any regulations that the Secretary determines to be
necessary to carry out this section.
(f) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to carry out this section $25,000,000 for each
fiscal year, to remain available until expended.
SEC. 7303. SAVE AMERICA’S TREASURES PROGRAM.

(a) PURPOSE.—The purpose of this section is to authorize within
the Department of the Interior the Save America’s Treasures Program, to be carried out by the Director of the National Park Service,
in partnership with—
(1) the National Endowment for the Arts;
(2) the National Endowment for the Humanities;
(3) the Institute of Museum and Library Services;
(4) the National Trust for Historic Preservation;
(5) the National Conference of State Historic Preservation
Officers;
(6) the National Association of Tribal Historic Preservation
Officers; and
(7) the President’s Committee on the Arts and the Humanities.
(b) DEFINITIONS.—In this section:
(1) COLLECTION.—The term ‘‘collection’’ means a collection
of intellectual and cultural artifacts, including documents,
sculpture, and works of art.
(2) ELIGIBLE ENTITY.—The term ‘‘eligible entity’’ means a
Federal entity, State, local, or tribal government, educational
institution, or nonprofit organization.
(3) HISTORIC PROPERTY.—The term ‘‘historic property’’ has
the meaning given the term in section 301 of the National
Historic Preservation Act (16 U.S.C. 470w).
(4) NATIONALLY SIGNIFICANT.—The term ‘‘nationally significant’’ means a collection or historic property that meets the
applicable criteria for national significance, in accordance with
regulations promulgated by the Secretary pursuant to section
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101(a)(2) of the National Historic Preservation Act (16 U.S.C.
470a(a)(2)).
(5) PROGRAM.—The term ‘‘program’’ means the Save America’s Treasures Program established under subsection (c)(1).
(6) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior, acting through the Director of the National
Park Service.
(c) ESTABLISHMENT.—
(1) IN GENERAL.—There is established in the Department
of the Interior the Save America’s Treasures program, under
which the amounts made available to the Secretary under
subsection (e) shall be used by the Secretary, in consultation
with the organizations described in subsection (a), subject to
paragraph (6)(A)(ii), to provide grants to eligible entities for
projects to preserve nationally significant collections and historic properties.
(2) DETERMINATION OF GRANTS.—Of the amounts made
available for grants under subsection (e), not less than 50
percent shall be made available for grants for projects to preserve collections and historic properties, to be distributed
through a competitive grant process administered by the Secretary, subject to the eligibility criteria established under paragraph (5).
(3) APPLICATIONS FOR GRANTS.—To be considered for a
competitive grant under the program an eligible entity shall
submit to the Secretary an application containing such information as the Secretary may require.
(4) COLLECTIONS AND HISTORIC PROPERTIES ELIGIBLE FOR
COMPETITIVE GRANTS.—
(A) IN GENERAL.—A collection or historic property shall
be provided a competitive grant under the program only
if the Secretary determines that the collection or historic
property is—
(i) nationally significant; and
(ii) threatened or endangered.
(B) ELIGIBLE COLLECTIONS.—A determination by the
Secretary regarding the national significance of collections
under subparagraph (A)(i) shall be made in consultation
with the organizations described in subsection (a), as appropriate.
(C) ELIGIBLE HISTORIC PROPERTIES.—To be eligible for
a competitive grant under the program, a historic property
shall, as of the date of the grant application—
(i) be listed in the National Register of Historic
Places at the national level of significance; or
(ii) be designated as a National Historic Landmark.
(5) SELECTION CRITERIA FOR GRANTS.—
(A) IN GENERAL.—The Secretary shall not provide a
grant under this section to a project for an eligible collection
or historic property unless the project—
(i) eliminates or substantially mitigates the threat
of destruction or deterioration of the eligible collection
or historic property;
(ii) has a clear public benefit; and
(iii) is able to be completed on schedule and within
the budget described in the grant application.
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(B) PREFERENCE.—In providing grants under this section, the Secretary may give preference to projects that
carry out the purposes of both the program and the Preserve America Program.
(C) LIMITATION.—In providing grants under this section, the Secretary shall only provide 1 grant to each
eligible project selected for a grant.
(6) CONSULTATION AND NOTIFICATION BY SECRETARY.—
(A) CONSULTATION.—
(i) IN GENERAL.—Subject to clause (ii), the Secretary shall consult with the organizations described
in subsection (a) in preparing the list of projects to
be provided grants for a fiscal year by the Secretary
under the program.
(ii) LIMITATION.—If an entity described in clause
(i) has submitted an application for a grant under
the program, the entity shall be recused by the Secretary from the consultation requirements under that
clause and paragraph (1).
(B) NOTIFICATION.—Not later than 30 days before the
date on which the Secretary provides grants for a fiscal
year under the program, the Secretary shall submit to
the Committee on Energy and Natural Resources of the
Senate, the Committee on Appropriations of the Senate,
the Committee on Natural Resources of the House of Representatives, and the Committee on Appropriations of the
House of Representatives a list of any eligible projects
that are to be provided grants under the program for
the fiscal year.
(7) COST-SHARING REQUIREMENT.—
(A) IN GENERAL.—The non-Federal share of the cost
of carrying out a project provided a grant under this section
shall be not less than 50 percent of the total cost of the
project.
(B) FORM OF NON-FEDERAL SHARE.—The non-Federal
share required under subparagraph (A) shall be in the
form of—
(i) cash; or
(ii) donated supplies or related services, the value
of which shall be determined by the Secretary.
(C) REQUIREMENT.—The Secretary shall ensure that
each applicant for a grant has the capacity and a feasible
plan for securing the non-Federal share for an eligible
project required under subparagraph (A) before a grant
is provided to the eligible project under the program.
(d) REGULATIONS.—The Secretary shall develop any guidelines
and issue any regulations that the Secretary determines to be
necessary to carry out this section.
(e) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to carry out this section $50,000,000 for each
fiscal year, to remain available until expended.
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SEC. 7304. ROUTE 66 CORRIDOR PRESERVATION PROGRAM.

Section 4 of Public Law 106–45 (16 U.S.C. 461 note; 113 Stat.
226) is amended by striking ‘‘2009’’ and inserting ‘‘2019’’.
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SEC. 7305. NATIONAL CAVE AND KARST RESEARCH INSTITUTE.

The National Cave and Karst Research Institute Act of 1998
(16 U.S.C. 4310 note; Public Law 105–325) is amended by striking
section 5 and inserting the following:
‘‘SEC. 5. AUTHORIZATION OF APPROPRIATIONS.

‘‘There are authorized to be appropriated such sums as are
necessary to carry out this Act.’’.

Subtitle E—Advisory Commissions

Extensions.

SEC. 7401. NA HOA PILI O KALOKO-HONOKOHAU ADVISORY COMMISSION.

Section 505(f)(7) of the National Parks and Recreation Act
of 1978 (16 U.S.C. 396d(f)(7)) is amended by striking ‘‘ten years
after the date of enactment of the Na Hoa Pili O Kaloko-Honokohau
Re-establishment Act of 1996’’ and inserting ‘‘on December 31,
2018’’.
SEC. 7402. CAPE COD NATIONAL SEASHORE ADVISORY COMMISSION.

Effective September 26, 2008, section 8(a) of Public Law 87–
126 (16 U.S.C. 459b–7(a)) is amended in the second sentence by
striking ‘‘2008’’ and inserting ‘‘2018’’.

Effective dates.

SEC. 7403. CONCESSIONS MANAGEMENT ADVISORY BOARD.

Section 409(d) of the National Park Service Concessions
Management Improvement Act of 1998 (16 U.S.C. 5958(d)) is
amended in the first sentence by striking ‘‘2008’’ and inserting
‘‘2009’’.
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SEC. 7404. ST. AUGUSTINE 450TH COMMEMORATION COMMISSION.

(a) DEFINITIONS.—In this section:
(1) COMMEMORATION.—The term ‘‘commemoration’’ means
the commemoration of the 450th anniversary of the founding
of the settlement of St. Augustine, Florida.
(2) COMMISSION.—The term ‘‘Commission’’ means the St.
Augustine 450th Commemoration Commission established by
subsection (b)(1).
(3) GOVERNOR.—The term ‘‘Governor’’ means the Governor
of the State.
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(5) STATE.—
(A) IN GENERAL.—The term ‘‘State’’ means the State
of Florida.
(B) INCLUSION.—The term ‘‘State’’ includes agencies
and entities of the State of Florida.
(b) ESTABLISHMENT.—
(1) IN GENERAL.—There is established a commission, to
be known as the ‘‘St. Augustine 450th Commemoration
Commission’’.
(2) MEMBERSHIP.—
(A) COMPOSITION.—The Commission shall be composed
of 14 members, of whom—
(i) 3 members shall be appointed by the Secretary,
after considering the recommendations of the St.
Augustine City Commission;

VerDate Nov 24 2008

09:36 Apr 21, 2009

Jkt 079139

PO 00011

Frm 00229

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

Florida.
16 USC 470a
note.

APPS06

PsN: PUBL011

dkrause on GSDDPC29 with PUBLIC LAWS

123 STAT. 1220

PUBLIC LAW 111–11—MAR. 30, 2009
(ii) 3 members shall be appointed by the Secretary,
after considering the recommendations of the Governor;
(iii) 1 member shall be an employee of the National
Park Service having experience relevant to the historical resources relating to the city of St. Augustine
and the commemoration, to be appointed by the Secretary;
(iv) 1 member shall be appointed by the Secretary,
taking into consideration the recommendations of the
Mayor of the city of St. Augustine;
(v) 1 member shall be appointed by the Secretary,
after considering the recommendations of the Chancellor of the University System of Florida; and
(vi) 5 members shall be individuals who are residents of the State who have an interest in, support
for, and expertise appropriate to the commemoration,
to be appointed by the Secretary, taking into consideration the recommendations of Members of Congress.
(B) TIME OF APPOINTMENT.—Each appointment of an
initial member of the Commission shall be made before
the expiration of the 120-day period beginning on the date
of enactment of this Act.
(C) TERM; VACANCIES.—
(i) TERM.—A member of the Commission shall be
appointed for the life of the Commission.
(ii) VACANCIES.—
(I) IN GENERAL.—A vacancy on the Commission shall be filled in the same manner in which
the original appointment was made.
(II) PARTIAL TERM.—A member appointed to
fill a vacancy on the Commission shall serve for
the remainder of the term for which the predecessor of the member was appointed.
(iii) CONTINUATION OF MEMBERSHIP.—If a member
of the Commission was appointed to the Commission
as Mayor of the city of St. Augustine or as an employee
of the National Park Service or the State University
System of Florida, and ceases to hold such position,
that member may continue to serve on the Commission
for not longer than the 30-day period beginning on
the date on which that member ceases to hold the
position.
(3) DUTIES.—The Commission shall—
(A) plan, develop, and carry out programs and activities
appropriate for the commemoration;
(B) facilitate activities relating to the commemoration
throughout the United States;
(C) encourage civic, patriotic, historical, educational,
artistic, religious, economic, and other organizations
throughout the United States to organize and participate
in anniversary activities to expand understanding and
appreciation of the significance of the founding and continuing history of St. Augustine;
(D) provide technical assistance to States, localities,
and nonprofit organizations to further the commemoration;
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(E) coordinate and facilitate for the public scholarly
research on, publication about, and interpretation of, St.
Augustine;
(F) ensure that the commemoration provides a lasting
legacy and long-term public benefit by assisting in the
development of appropriate programs; and
(G) help ensure that the observances of the foundation
of St. Augustine are inclusive and appropriately recognize
the experiences and heritage of all individuals present
when St. Augustine was founded.
(c) COMMISSION MEETINGS.—
(1) INITIAL MEETING.—Not later than 30 days after the
date on which all members of the Commission have been
appointed, the Commission shall hold the initial meeting of
the Commission.
(2) MEETINGS.—The Commission shall meet—
(A) at least 3 times each year; or
(B) at the call of the Chairperson or the majority
of the members of the Commission.
(3) QUORUM.—A majority of the voting members shall constitute a quorum, but a lesser number may hold meetings.
(4) CHAIRPERSON AND VICE CHAIRPERSON.—
(A) ELECTION.—The Commission shall elect the Chairperson and the Vice Chairperson of the Commission on
an annual basis.
(B) ABSENCE OF THE CHAIRPERSON.—The Vice Chairperson shall serve as the Chairperson in the absence of
the Chairperson.
(5) VOTING.—The Commission shall act only on an affirmative vote of a majority of the members of the Commission.
(d) COMMISSION POWERS.—
(1) GIFTS.—The Commission may solicit, accept, use, and
dispose of gifts, bequests, or devises of money or other property
for aiding or facilitating the work of the Commission.
(2) APPOINTMENT OF ADVISORY COMMITTEES.—The Commission may appoint such advisory committees as the Commission
determines to be necessary to carry out this section.
(3) AUTHORIZATION OF ACTION.—The Commission may
authorize any member or employee of the Commission to take
any action that the Commission is authorized to take under
this section.
(4) PROCUREMENT.—
(A) IN GENERAL.—The Commission may procure supplies, services, and property, and make or enter into contracts, leases, or other legal agreements, to carry out this
section (except that a contract, lease, or other legal agreement made or entered into by the Commission shall not
extend beyond the date of termination of the Commission).
(B) LIMITATION.—The Commission may not purchase
real property.
(5) POSTAL SERVICES.—The Commission may use the United
States mails in the same manner and under the same conditions
as other agencies of the Federal Government.
(6) GRANTS AND TECHNICAL ASSISTANCE.—The Commission
may—
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(A) provide grants in amounts not to exceed $20,000
per grant to communities and nonprofit organizations for
use in developing programs to assist in the commemoration;
(B) provide grants to research and scholarly organizations to research, publish, or distribute information relating
to the early history of St. Augustine; and
(C) provide technical assistance to States, localities,
and nonprofit organizations to further the commemoration.
(e) COMMISSION PERSONNEL MATTERS.—
(1) COMPENSATION OF MEMBERS.—
(A) IN GENERAL.—Except as provided in paragraph (2),
a member of the Commission shall serve without compensation.
(B) FEDERAL EMPLOYEES.—A member of the Commission who is an officer or employee of the Federal Government shall serve without compensation other than the compensation received for the services of the member as an
officer or employee of the Federal Government.
(2) TRAVEL EXPENSES.—A member of the Commission shall
be allowed travel expenses, including per diem in lieu of subsistence, at rates authorized for an employee of an agency under
subchapter I of chapter 57 of title 5, United States Code,
while away from the home or regular place of business of
the member in the performance of the duties of the Commission.
(3) DIRECTOR AND STAFF.—
(A) IN GENERAL.—The Chairperson of the Commission
may, without regard to the civil service laws (including
regulations), nominate an executive director to enable the
Commission to perform the duties of the Commission.
(B) CONFIRMATION OF EXECUTIVE DIRECTOR.—The
employment of an executive director shall be subject to
confirmation by the Commission.
(4) COMPENSATION.—
(A) IN GENERAL.—Except as provided in subparagraph
(B), the Commission may fix the compensation of the executive director and other personnel without regard to the
provisions of chapter 51 and subchapter III of chapter
53 of title 5, United States Code, relating to classification
of positions and General Schedule pay rates.
(B) MAXIMUM RATE OF PAY.—The rate of pay for the
executive director and other personnel shall not exceed
the rate payable for level V of the Executive Schedule
under section 5316 of title 5, United States Code.
(5) DETAIL OF GOVERNMENT EMPLOYEES.—
(A) FEDERAL EMPLOYEES.—
(i) DETAIL.—At the request of the Commission,
the head of any Federal agency may detail, on a
reimbursable or nonreimbursable basis, any of the personnel of the agency to the Commission to assist the
Commission in carrying out the duties of the Commission under this section.
(ii) CIVIL SERVICE STATUS.—The detail of an
employee under clause (i) shall be without interruption
or loss of civil service status or privilege.
(B) STATE EMPLOYEES.—The Commission may—
(i) accept the services of personnel detailed from
the State; and

VerDate Nov 24 2008

09:36 Apr 21, 2009

Jkt 079139

PO 00011

Frm 00232

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 1223

dkrause on GSDDPC29 with PUBLIC LAWS

(ii) reimburse the State for services of detailed
personnel.
(6) PROCUREMENT OF TEMPORARY AND INTERMITTENT SERVICES.—The Chairperson of the Commission may procure temporary and intermittent services in accordance with section
3109(b) of title 5, United States Code, at rates for individuals
that do not exceed the daily equivalent of the annual rate
of basic pay prescribed for level V of the Executive Schedule
under section 5316 of such title.
(7) VOLUNTEER AND UNCOMPENSATED SERVICES.—Notwithstanding section 1342 of title 31, United States Code, the
Commission may accept and use such voluntary and uncompensated services as the Commission determines to be necessary.
(8) SUPPORT SERVICES.—
(A) IN GENERAL.—The Secretary shall provide to the
Commission, on a reimbursable basis, such administrative
support services as the Commission may request.
(B) REIMBURSEMENT.—Any reimbursement under this
paragraph shall be credited to the appropriation, fund,
or account used for paying the amounts reimbursed.
(9) FACA NONAPPLICABILITY.—Section 14(b) of the Federal
Advisory Committee Act (5 U.S.C. App.) shall not apply to
the Commission.
(10) NO EFFECT ON AUTHORITY.—Nothing in this subsection
supersedes the authority of the State, the National Park
Service, the city of St. Augustine, or any designee of those
entities, with respect to the commemoration.
(f) PLANS; REPORTS.—
(1) STRATEGIC PLAN.—The Commission shall prepare a strategic plan for the activities of the Commission carried out
under this section.
(2) FINAL REPORT.—Not later than September 30, 2015,
the Commission shall complete and submit to Congress a final
report that contains—
(A) a summary of the activities of the Commission;
(B) a final accounting of funds received and expended
by the Commission; and
(C) the findings and recommendations of the Commission.
(g) AUTHORIZATION OF APPROPRIATIONS.—
(1) IN GENERAL.—There is authorized to be appropriated
to the Commission to carry out this section $500,000 for each
of fiscal years 2009 through 2015.
(2) AVAILABILITY.—Amounts made available under paragraph (1) shall remain available until December 31, 2015.
(h) TERMINATION OF COMMISSION.—
(1) DATE OF TERMINATION.—The Commission shall terminate on December 31, 2015.
(2) TRANSFER OF DOCUMENTS AND MATERIALS.—Before the
date of termination specified in paragraph (1), the Commission
shall transfer all documents and materials of the Commission
to the National Archives or another appropriate Federal entity.
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TITLE VIII—NATIONAL HERITAGE
AREAS
Subtitle A—Designation of National
Heritage Areas

dkrause on GSDDPC29 with PUBLIC LAWS

16 USC 461 note.

SEC. 8001. SANGRE DE CRISTO NATIONAL HERITAGE AREA, COLORADO.

(a) DEFINITIONS.—In this section:
(1) HERITAGE AREA.—The term ‘‘Heritage Area’’ means the
Sangre de Cristo National Heritage Area established by subsection (b)(1).
(2) MANAGEMENT ENTITY.—The term ‘‘management entity’’
means the management entity for the Heritage Area designated
by subsection (b)(4).
(3) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan for the Heritage Area required
under subsection (d).
(4) MAP.—The term ‘‘map’’ means the map entitled ‘‘Proposed Sangre De Cristo National Heritage Area’’ and dated
November 2005.
(5) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(6) STATE.—The term ‘‘State’’ means the State of Colorado.
(b) SANGRE DE CRISTO NATIONAL HERITAGE AREA.—
(1) ESTABLISHMENT.—There is established in the State the
Sangre de Cristo National Heritage Area.
(2) BOUNDARIES.—The Heritage Area shall consist of—
(A) the counties of Alamosa, Conejos, and Costilla;
and
(B) the Monte Vista National Wildlife Refuge, the Baca
National Wildlife Refuge, the Great Sand Dunes National
Park and Preserve, and other areas included in the map.
(3) MAP.—A map of the Heritage Area shall be—
(A) included in the management plan; and
(B) on file and available for public inspection in the
appropriate offices of the National Park Service.
(4) MANAGEMENT ENTITY.—
(A) IN GENERAL.—The management entity for the
Heritage Area shall be the Sangre de Cristo National Heritage Area Board of Directors.
(B) MEMBERSHIP REQUIREMENTS.—Members of the
Board shall include representatives from a broad crosssection of the individuals, agencies, organizations, and
governments that were involved in the planning and
development of the Heritage Area before the date of enactment of this Act.
(c) ADMINISTRATION.—
(1) AUTHORITIES.—For purposes of carrying out the
management plan, the Secretary, acting through the management entity, may use amounts made available under this section to—
(A) make grants to the State or a political subdivision
of the State, nonprofit organizations, and other persons;
(B) enter into cooperative agreements with, or provide
technical assistance to, the State or a political subdivision
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of the State, nonprofit organizations, and other interested
parties;
(C) hire and compensate staff, which shall include
individuals with expertise in natural, cultural, and historical resources protection, and heritage programming;
(D) obtain money or services from any source including
any that are provided under any other Federal law or
program;
(E) contract for goods or services; and
(F) undertake to be a catalyst for any other activity
that furthers the Heritage Area and is consistent with
the approved management plan.
(2) DUTIES.—The management entity shall—
(A) in accordance with subsection (d), prepare and
submit a management plan for the Heritage Area to the
Secretary;
(B) assist units of local government, regional planning
organizations, and nonprofit organizations in carrying out
the approved management plan by—
(i) carrying out programs and projects that recognize, protect, and enhance important resource values
in the Heritage Area;
(ii) establishing and maintaining interpretive
exhibits and programs in the Heritage Area;
(iii) developing recreational and educational
opportunities in the Heritage Area;
(iv) increasing public awareness of, and appreciation for, natural, historical, scenic, and cultural
resources of the Heritage Area;
(v) protecting and restoring historic sites and
buildings in the Heritage Area that are consistent with
Heritage Area themes;
(vi) ensuring that clear, consistent, and appropriate signs identifying points of public access, and
sites of interest are posted throughout the Heritage
Area; and
(vii) promoting a wide range of partnerships among
governments, organizations, and individuals to further
the Heritage Area;
(C) consider the interests of diverse units of government, businesses, organizations, and individuals in the
Heritage Area in the preparation and implementation of
the management plan;
(D) conduct meetings open to the public at least semiannually regarding the development and implementation
of the management plan;
(E) for any year that Federal funds have been received
under this section—
(i) submit an annual report to the Secretary that
describes the activities, expenses, and income of the
management entity (including grants to any other entities during the year that the report is made);
(ii) make available to the Secretary for audit all
records relating to the expenditure of the funds and
any matching funds;
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(iii) require, with respect to all agreements authorizing expenditure of Federal funds by other organizations, that the organizations receiving the funds make
available to the Secretary for audit all records concerning the expenditure of the funds; and
(F) encourage by appropriate means economic viability
that is consistent with the Heritage Area.
(3) PROHIBITION ON THE ACQUISITION OF REAL PROPERTY.—
The management entity shall not use Federal funds made
available under this section to acquire real property or any
interest in real property.
(4) COST-SHARING REQUIREMENT.—The Federal share of the
cost of any activity carried out using any assistance made
available under this section shall be 50 percent.
(d) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 3 years after the date
of enactment of this Act, the management entity shall submit
to the Secretary for approval a proposed management plan
for the Heritage Area.
(2) REQUIREMENTS.—The management plan shall—
(A) incorporate an integrated and cooperative approach
for the protection, enhancement, and interpretation of the
natural, cultural, historic, scenic, and recreational
resources of the Heritage Area;
(B) take into consideration State and local plans;
(C) include—
(i) an inventory of—
(I) the resources located in the core area
described in subsection (b)(2); and
(II) any other property in the core area that—
(aa) is related to the themes of the Heritage Area; and
(bb) should be preserved, restored, managed, or maintained because of the significance
of the property;
(ii) comprehensive policies, strategies and recommendations for conservation, funding, management,
and development of the Heritage Area;
(iii) a description of actions that governments, private organizations, and individuals have agreed to take
to protect the natural, historical and cultural resources
of the Heritage Area;
(iv) a program of implementation for the management plan by the management entity that includes
a description of—
(I) actions to facilitate ongoing collaboration
among partners to promote plans for resource
protection, restoration, and construction; and
(II) specific commitments for implementation
that have been made by the management entity
or any government, organization, or individual for
the first 5 years of operation;
(v) the identification of sources of funding for carrying out the management plan;
(vi) analysis and recommendations for means by
which local, State, and Federal programs, including
the role of the National Park Service in the Heritage
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Area, may best be coordinated to carry out this section;
and
(vii) an interpretive plan for the Heritage Area;
and
(D) recommend policies and strategies for resource
management that consider and detail the application of
appropriate land and water management techniques,
including the development of intergovernmental and interagency cooperative agreements to protect the natural,
historical, cultural, educational, scenic, and recreational
resources of the Heritage Area.
(3) DEADLINE.—If a proposed management plan is not submitted to the Secretary by the date that is 3 years after the
date of enactment of this Act, the management entity shall
be ineligible to receive additional funding under this section
until the date that the Secretary receives and approves the
management plan.
(4) APPROVAL OR DISAPPROVAL OF MANAGEMENT PLAN.—
(A) IN GENERAL.—Not later than 180 days after the
date of receipt of the management plan under paragraph
(1), the Secretary, in consultation with the State, shall
approve or disapprove the management plan.
(B) CRITERIA FOR APPROVAL.—In determining whether
to approve the management plan, the Secretary shall consider whether—
(i) the management entity is representative of the
diverse interests of the Heritage Area, including
governments, natural and historic resource protection
organizations, educational institutions, businesses, and
recreational organizations;
(ii) the management entity has afforded adequate
opportunity, including public hearings, for public and
governmental involvement in the preparation of the
management plan; and
(iii) the resource protection and interpretation
strategies contained in the management plan, if implemented, would adequately protect the natural, historical, and cultural resources of the Heritage Area.
(C) ACTION FOLLOWING DISAPPROVAL.—If the Secretary
disapproves the management plan under subparagraph (A),
the Secretary shall—
(i) advise the management entity in writing of
the reasons for the disapproval;
(ii) make recommendations for revisions to the
management plan; and
(iii) not later than 180 days after the receipt of
any proposed revision of the management plan from
the management entity, approve or disapprove the proposed revision.
(D) AMENDMENTS.—
(i) IN GENERAL.—The Secretary shall approve or
disapprove each amendment to the management plan
that the Secretary determines make a substantial
change to the management plan.
(ii) USE OF FUNDS.—The management entity shall
not use Federal funds authorized by this section to
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carry out any amendments to the management plan
until the Secretary has approved the amendments.
(e) RELATIONSHIP TO OTHER FEDERAL AGENCIES.—
(1) IN GENERAL.—Nothing in this section affects the
authority of a Federal agency to provide technical or financial
assistance under any other law.
(2) CONSULTATION AND COORDINATION.—The head of any
Federal agency planning to conduct activities that may have
an impact on the Heritage Area is encouraged to consult and
coordinate the activities with the Secretary and the management entity to the maximum extent practicable.
(3) OTHER FEDERAL AGENCIES.—Nothing in this section—
(A) modifies, alters, or amends any law or regulation
authorizing a Federal agency to manage Federal land under
the jurisdiction of the Federal agency;
(B) limits the discretion of a Federal land manager
to implement an approved land use plan within the boundaries of the Heritage Area; or
(C) modifies, alters, or amends any authorized use
of Federal land under the jurisdiction of a Federal agency.
(f) PRIVATE PROPERTY AND REGULATORY PROTECTIONS.—
Nothing in this section—
(1) abridges the rights of any property owner (whether
public or private), including the right to refrain from participating in any plan, project, program, or activity conducted
within the Heritage Area;
(2) requires any property owner to permit public access
(including access by Federal, State, or local agencies) to the
property of the property owner, or to modify public access
or use of property of the property owner under any other
Federal, State, or local law;
(3) alters any duly adopted land use regulation, approved
land use plan, or other regulatory authority of any Federal,
State or local agency, or conveys any land use or other regulatory authority to the management entity;
(4) authorizes or implies the reservation or appropriation
of water or water rights;
(5) diminishes the authority of the State to manage fish
and wildlife, including the regulation of fishing and hunting
within the Heritage Area; or
(6) creates any liability, or affects any liability under any
other law, of any private property owner with respect to any
person injured on the private property.
(g) EVALUATION; REPORT.—
(1) IN GENERAL.—Not later than 3 years before the date
on which authority for Federal funding terminates for the Heritage Area, the Secretary shall—
(A) conduct an evaluation of the accomplishments of
the Heritage Area; and
(B) prepare a report in accordance with paragraph
(3).
(2) EVALUATION.—An evaluation conducted under paragraph (1)(A) shall—
(A) assess the progress of the management entity with
respect to—
(i) accomplishing the purposes of this section for
the Heritage Area; and
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(ii) achieving the goals and objectives of the
approved management plan for the Heritage Area;
(B) analyze the Federal, State, local, and private
investments in the Heritage Area to determine the leverage
and impact of the investments; and
(C) review the management structure, partnership
relationships, and funding of the Heritage Area for purposes of identifying the critical components for sustainability of the Heritage Area.
(3) REPORT.—
(A) IN GENERAL.—Based on the evaluation conducted
under paragraph (1)(A), the Secretary shall prepare a
report that includes recommendations for the future role
of the National Park Service, if any, with respect to the
Heritage Area.
(B) REQUIRED ANALYSIS.—If the report prepared under
subparagraph (A) recommends that Federal funding for
the Heritage Area be reauthorized, the report shall include
an analysis of—
(i) ways in which Federal funding for the Heritage
Area may be reduced or eliminated; and
(ii) the appropriate time period necessary to
achieve the recommended reduction or elimination.
(C) SUBMISSION TO CONGRESS.—On completion of the
report, the Secretary shall submit the report to—
(i) the Committee on Energy and Natural
Resources of the Senate; and
(ii) the Committee on Natural Resources of the
House of Representatives.
(h) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to carry out this section $10,000,000, of which
not more than $1,000,000 may be made available for any fiscal
year.
(i) TERMINATION OF AUTHORITY.—The authority of the Secretary
to provide assistance under this section terminates on the date
that is 15 years after the date of enactment of this Act.
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SEC. 8002. CACHE LA POUDRE RIVER NATIONAL HERITAGE AREA,
COLORADO.

16 USC 461 note.

(a) DEFINITIONS.—In this section:
(1) HERITAGE AREA.—The term ‘‘Heritage Area’’ means the
Cache La Poudre River National Heritage Area established
by subsection (b)(1).
(2) LOCAL COORDINATING ENTITY.—The term ‘‘local coordinating entity’’ means the Poudre Heritage Alliance, the local
coordinating entity for the Heritage Area designated by subsection (b)(4).
(3) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan for the Heritage Area required
under subsection (d)(1).
(4) MAP.—The term ‘‘map’’ means the map entitled ‘‘Cache
La Poudre River National Heritage Area’’, numbered 960/
80,003, and dated April, 2004.
(5) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(6) STATE.—The term ‘‘State’’ means the State of Colorado.
(b) CACHE LA POUDRE RIVER NATIONAL HERITAGE AREA.—
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(1) ESTABLISHMENT.—There is established in the State the
Cache La Poudre River National Heritage Area.
(2) BOUNDARIES.—The Heritage Area shall consist of the
area depicted on the map.
(3) MAP.—The map shall be on file and available for public
inspection in the appropriate offices of—
(A) the National Park Service; and
(B) the local coordinating entity.
(4) LOCAL COORDINATING ENTITY.—The local coordinating
entity for the Heritage Area shall be the Poudre Heritage
Alliance, a nonprofit organization incorporated in the State.
(c) ADMINISTRATION.—
(1) AUTHORITIES.—To carry out the management plan, the
Secretary, acting through the local coordinating entity, may
use amounts made available under this section—
(A) to make grants to the State (including any political
subdivision of the State), nonprofit organizations, and other
individuals;
(B) to enter into cooperative agreements with, or provide technical assistance to, the State (including any political subdivision of the State), nonprofit organizations, and
other interested parties;
(C) to hire and compensate staff, which shall include
individuals with expertise in natural, cultural, and historical resource protection, and heritage programming;
(D) to obtain funds or services from any source,
including funds or services that are provided under any
other Federal law or program;
(E) to enter into contracts for goods or services; and
(F) to serve as a catalyst for any other activity that—
(i) furthers the purposes and goals of the Heritage
Area; and
(ii) is consistent with the approved management
plan.
(2) DUTIES.—The local coordinating entity shall—
(A) in accordance with subsection (d), prepare and
submit to the Secretary a management plan for the Heritage Area;
(B) assist units of local government, regional planning
organizations, and nonprofit organizations in carrying out
the approved management plan by—
(i) carrying out programs and projects that recognize, protect, and enhance important resource values
located in the Heritage Area;
(ii) establishing and maintaining interpretive
exhibits and programs in the Heritage Area;
(iii) developing recreational and educational
opportunities in the Heritage Area;
(iv) increasing public awareness of, and appreciation for, the natural, historical, scenic, and cultural
resources of the Heritage Area;
(v) protecting and restoring historic sites and
buildings in the Heritage Area that are consistent with
Heritage Area themes;
(vi) ensuring that clear, consistent, and appropriate signs identifying points of public access, and
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sites of interest, are posted throughout the Heritage
Area; and
(vii) promoting a wide range of partnerships among
governments, organizations, and individuals to further
the Heritage Area;
(C) consider the interests of diverse units of government, businesses, organizations, and individuals in the
Heritage Area in the preparation and implementation of
the management plan;
(D) conduct meetings open to the public at least semiannually regarding the development and implementation
of the management plan;
(E) for any year for which Federal funds have been
received under this section—
(i) submit an annual report to the Secretary that
describes the activities, expenses, and income of the
local coordinating entity (including grants to any other
entities during the year that the report is made);
(ii) make available to the Secretary for audit all
records relating to the expenditure of the funds and
any matching funds; and
(iii) require, with respect to all agreements authorizing expenditure of Federal funds by other organizations, that the organizations receiving the funds make
available to the Secretary for audit all records concerning the expenditure of the funds; and
(F) encourage by appropriate means economic viability
that is consistent with the Heritage Area.
(3) PROHIBITION ON THE ACQUISITION OF REAL PROPERTY.—
The local coordinating entity shall not use Federal funds made
available under this section to acquire real property or any
interest in real property.
(d) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 3 years after the date
of enactment of this Act, the local coordinating entity shall
submit to the Secretary for approval a proposed management
plan for the Heritage Area.
(2) REQUIREMENTS.—The management plan shall—
(A) incorporate an integrated and cooperative approach
for the protection, enhancement, and interpretation of the
natural, cultural, historic, scenic, educational, and recreational resources of the Heritage Area;
(B) take into consideration State and local plans;
(C) include—
(i) an inventory of the resources located in the
Heritage Area;
(ii) comprehensive policies, strategies, and recommendations for conservation, funding, management,
and development of the Heritage Area;
(iii) a description of actions that governments, private organizations, and individuals have agreed to take
to protect the natural, cultural, historic, scenic, educational, and recreational resources of the Heritage
Area;
(iv) a program of implementation for the management plan by the local coordinating entity that includes
a description of—
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(I) actions to facilitate ongoing collaboration
among partners to promote plans for resource
protection, restoration, and construction; and
(II) specific commitments for implementation
that have been made by the local coordinating
entity or any government, organization, or individual for the first 5 years of operation;
(v) the identification of sources of funding for carrying out the management plan;
(vi) analysis and recommendations for means by
which local, State, and Federal programs, including
the role of the National Park Service in the Heritage
Area, may best be coordinated to carry out this section;
and
(vii) an interpretive plan for the Heritage Area;
and
(D) recommend policies and strategies for resource
management that consider and detail the application of
appropriate land and water management techniques,
including the development of intergovernmental and interagency cooperative agreements to protect the natural, cultural, historic, scenic, educational, and recreational
resources of the Heritage Area.
(3) DEADLINE.—If a proposed management plan is not submitted to the Secretary by the date that is 3 years after the
date of enactment of this Act, the local coordinating entity
shall be ineligible to receive additional funding under this
section until the date on which the Secretary approves a
management plan.
(4) APPROVAL OR DISAPPROVAL OF MANAGEMENT PLAN.—
(A) IN GENERAL.—Not later than 180 days after the
date of receipt of the management plan under paragraph
(1), the Secretary, in consultation with the State, shall
approve or disapprove the management plan.
(B) CRITERIA FOR APPROVAL.—In determining whether
to approve the management plan, the Secretary shall consider whether—
(i) the local coordinating entity is representative
of the diverse interests of the Heritage Area, including
governments, natural and historic resource protection
organizations, educational institutions, businesses, and
recreational organizations;
(ii) the local coordinating entity has afforded adequate opportunity, including public hearings, for public
and governmental involvement in the preparation of
the management plan; and
(iii) the resource protection and interpretation
strategies contained in the management plan, if implemented, would adequately protect the natural, cultural,
historic, scenic, educational, and recreational resources
of the Heritage Area.
(C) ACTION FOLLOWING DISAPPROVAL.—If the Secretary
disapproves the management plan under subparagraph (A),
the Secretary shall—
(i) advise the local coordinating entity in writing
of the reasons for the disapproval;
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(ii) make recommendations for revisions to the
management plan; and
(iii) not later than 180 days after the date of receipt
of any proposed revision of the management plan from
the local coordinating entity, approve or disapprove
the proposed revision.
(5) AMENDMENTS.—
(A) IN GENERAL.—The Secretary shall approve or disapprove each amendment to the management plan that
the Secretary determines would make a substantial change
to the management plan.
(B) USE OF FUNDS.—The local coordinating entity shall
not use Federal funds authorized to be appropriated by
this section to carry out any amendments to the management plan until the Secretary has approved the amendments.
(e) RELATIONSHIP TO OTHER FEDERAL AGENCIES.—
(1) IN GENERAL.—Nothing in this section affects the
authority of a Federal agency to provide technical or financial
assistance under any other law (including regulations).
(2) CONSULTATION AND COORDINATION.—To the maximum
extent practicable, the head of any Federal agency planning
to conduct activities that may have an impact on the Heritage
Area is encouraged to consult and coordinate the activities
with the Secretary and the local coordinating entity.
(3) OTHER FEDERAL AGENCIES.—Nothing in this section—
(A) modifies, alters, or amends any law (including any
regulation) authorizing a Federal agency to manage Federal
land under the jurisdiction of the Federal agency;
(B) limits the discretion of a Federal land manager
to implement an approved land use plan within the boundaries of the Heritage Area; or
(C) modifies, alters, or amends any authorized use
of Federal land under the jurisdiction of a Federal agency.
(f) PRIVATE PROPERTY AND REGULATORY PROTECTIONS.—
Nothing in this section—
(1) abridges the rights of any public or private property
owner, including the right to refrain from participating in any
plan, project, program, or activity conducted within the Heritage Area;
(2) requires any property owner—
(A) to permit public access (including access by Federal,
State, or local agencies) to the property of the property
owner; or
(B) to modify public access or use of property of the
property owner under any other Federal, State, or local
law;
(3) alters any duly adopted land use regulation, approved
land use plan, or other regulatory authority of any Federal,
State, or local agency;
(4) conveys any land use or other regulatory authority
to the local coordinating entity;
(5) authorizes or implies the reservation or appropriation
of water or water rights;
(6) diminishes the authority of the State to manage fish
and wildlife, including the regulation of fishing and hunting
within the Heritage Area; or
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(7) creates any liability, or affects any liability under any
other law (including regulations), of any private property owner
with respect to any individual injured on the private property.
(g) EVALUATION; REPORT.—
(1) IN GENERAL.—Not later than 3 years before the date
on which authority for Federal funding terminates for the Heritage Area, the Secretary shall—
(A) conduct an evaluation of the accomplishments of
the Heritage Area; and
(B) prepare a report in accordance with paragraph
(3).
(2) EVALUATION.—An evaluation conducted under paragraph (1)(A) shall—
(A) assess the progress of the local coordinating entity
with respect to—
(i) accomplishing the purposes of this section for
the Heritage Area; and
(ii) achieving the goals and objectives of the
approved management plan for the Heritage Area;
(B) analyze the Federal, State, local, and private
investments in the Heritage Area to determine the leverage
and impact of the investments; and
(C) review the management structure, partnership
relationships, and funding of the Heritage Area to identify
the critical components for sustainability of the Heritage
Area.
(3) REPORT.—
(A) IN GENERAL.—Based on the evaluation conducted
under paragraph (1)(A), the Secretary shall prepare a
report that includes recommendations for the future role
of the National Park Service, if any, with respect to the
Heritage Area.
(B) REQUIRED ANALYSIS.—If the report prepared under
subparagraph (A) recommends that Federal funding for
the Heritage Area be reauthorized, the report shall include
an analysis of—
(i) ways in which Federal funding for the Heritage
Area may be reduced or eliminated; and
(ii) the appropriate time period necessary to
achieve the recommended reduction or elimination.
(C) SUBMISSION TO CONGRESS.—On completion of the
report, the Secretary shall submit the report to—
(i) the Committee on Energy and Natural
Resources of the Senate; and
(ii) the Committee on Natural Resources of the
House of Representatives.
(h) FUNDING.—
(1) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated to carry out this section $10,000,000,
of which not more than $1,000,000 may be made available
for any fiscal year.
(2) COST-SHARING REQUIREMENT.—The Federal share of the
cost of any activity carried out using any assistance made
available under this section shall be 50 percent.
(i) TERMINATION OF AUTHORITY.—The authority of the Secretary
to provide assistance under this section terminates on the date
that is 15 years after the date of enactment of this Act.
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(j) CONFORMING AMENDMENT.—The Cache La Poudre River Corridor Act (16 U.S.C. 461 note; Public Law 104–323) is repealed.
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SEC. 8003. SOUTH PARK NATIONAL HERITAGE AREA, COLORADO.

16 USC 461 note.

(a) DEFINITIONS.—In this section:
(1) BOARD.—The term ‘‘Board’’ means the Board of Directors of the South Park National Heritage Area, comprised initially of the individuals, agencies, organizations, and governments that were involved in the planning and development
of the Heritage Area before the date of enactment of this
Act.
(2) HERITAGE AREA.—The term ‘‘Heritage Area’’ means the
South Park National Heritage Area established by subsection
(b)(1).
(3) MANAGEMENT ENTITY.—The term ‘‘management entity’’
means the management entity for the Heritage Area designated
by subsection (b)(4)(A).
(4) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan for the Heritage Area required
by subsection (d).
(5) MAP.—The term ‘‘map’’ means the map entitled ‘‘South
Park National Heritage Area Map (Proposed)’’, dated January
30, 2006.
(6) PARTNER.—The term ‘‘partner’’ means a Federal, State,
or local governmental entity, organization, private industry,
educational institution, or individual involved in the conservation, preservation, interpretation, development or promotion
of heritage sites or resources of the Heritage Area.
(7) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(8) STATE.—The term ‘‘State’’ means the State of Colorado.
(9) TECHNICAL ASSISTANCE.—The term ‘‘technical assistance’’ means any guidance, advice, help, or aid, other than
financial assistance, provided by the Secretary.
(b) SOUTH PARK NATIONAL HERITAGE AREA.—
(1) ESTABLISHMENT.—There is established in the State the
South Park National Heritage Area.
(2) BOUNDARIES.—The Heritage Area shall consist of the
areas included in the map.
(3) MAP.—A map of the Heritage Area shall be—
(A) included in the management plan; and
(B) on file and available for public inspection in the
appropriate offices of the National Park Service.
(4) MANAGEMENT ENTITY.—
(A) IN GENERAL.—The management entity for the
Heritage Area shall be the Park County Tourism &
Community Development Office, in conjunction with the
South Park National Heritage Area Board of Directors.
(B) MEMBERSHIP REQUIREMENTS.—Members of the
Board shall include representatives from a broad crosssection of individuals, agencies, organizations, and governments that were involved in the planning and development
of the Heritage Area before the date of enactment of this
Act.
(c) ADMINISTRATION.—
(1) PROHIBITION ON THE ACQUISITION OF REAL PROPERTY.—
The management entity shall not use Federal funds made
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available under this section to acquire real property or any
interest in real property.
(2) AUTHORITIES.—For purposes of carrying out the
management plan, the Secretary, acting through the management entity, may use amounts made available under this section to—
(A) make grants to the State or a political subdivision
of the State, nonprofit organizations, and other persons;
(B) enter into cooperative agreements with, or provide
technical assistance to, the State or a political subdivision
of the State, nonprofit organizations, and other interested
parties;
(C) hire and compensate staff, which shall include
individuals with expertise in natural, cultural, and historical resources protection, fundraising, heritage facility planning and development, and heritage tourism programming;
(D) obtain funds or services from any source, including
funds or services that are provided under any other Federal
law or program;
(E) enter into contracts for goods or services; and
(F) to facilitate the conduct of other projects and activities that further the Heritage Area and are consistent
with the approved management plan.
(3) DUTIES.—The management entity shall—
(A) in accordance with subsection (d), prepare and
submit a management plan for the Heritage Area to the
Secretary;
(B) assist units of local government, local property
owners and businesses, and nonprofit organizations in carrying out the approved management plan by—
(i) carrying out programs and projects that recognize, protect, enhance, and promote important resource
values in the Heritage Area;
(ii) establishing and maintaining interpretive
exhibits and programs in the Heritage Area;
(iii) developing economic, recreational and educational opportunities in the Heritage Area;
(iv) increasing public awareness of, and appreciation for, historical, cultural, scenic, recreational, agricultural, and natural resources of the Heritage Area;
(v) protecting and restoring historic sites and
buildings in the Heritage Area that are consistent with
Heritage Area themes;
(vi) ensuring that clear, consistent, and appropriate signs identifying points of public access, and
sites of interest are posted throughout the Heritage
Area;
(vii) promoting a wide range of partnerships among
governments, organizations, and individuals to further
the Heritage Area; and
(viii) planning and developing new heritage attractions, products and services;
(C) consider the interests of diverse units of government, businesses, organizations, and individuals in the
Heritage Area in the preparation and implementation of
the management plan;
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(D) conduct meetings open to the public at least semiannually regarding the development and implementation
of the management plan;
(E) for any year for which Federal funds have been
received under this section—
(i) submit to the Secretary an annual report that
describes the activities, expenses, and income of the
management entity (including grants to any other entities during the year that the report is made);
(ii) make available to the Secretary for audit all
records relating to the expenditure of the Federal funds
and any matching funds; and
(iii) require, with respect to all agreements authorizing expenditure of Federal funds by other organizations, that the organizations receiving the funds make
available to the Secretary for audit all records concerning the expenditure of the funds; and
(F) encourage by appropriate means economic viability
that is consistent with the Heritage Area.
(4) COST-SHARING REQUIREMENT.—The Federal share of the
cost of any activity carried out using any assistance made
available under this section shall be 50 percent.
(d) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 3 years after the date
of enactment of this Act, the management entity, with public
participation, shall submit to the Secretary for approval a proposed management plan for the Heritage Area.
(2) REQUIREMENTS.—The management plan shall—
(A) incorporate an integrated and cooperative approach
for the protection, enhancement, interpretation, development, and promotion of the historical, cultural, scenic, recreational, agricultural, and natural resources of the Heritage Area;
(B) take into consideration State and local plans;
(C) include—
(i) an inventory of—
(I) the resources located within the areas
included in the map; and
(II) any other eligible and participating property within the areas included in the map that—
(aa) is related to the themes of the Heritage Area; and
(bb) should be preserved, restored, managed, maintained, developed, or promoted
because of the significance of the property;
(ii) comprehensive policies, strategies, and recommendations for conservation, funding, management,
development, and promotion of the Heritage Area;
(iii) a description of actions that governments, private organizations, and individuals have agreed to take
to manage protect the historical, cultural, scenic, recreational, agricultural, and natural resources of the
Heritage Area;
(iv) a program of implementation for the management plan by the management entity that includes
a description of—
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(I) actions to facilitate ongoing and effective
collaboration among partners to promote plans for
resource protection, enhancement, interpretation,
restoration, and construction; and
(II) specific commitments for implementation
that have been made by the management entity
or any government, organization, or individual for
the first 5 years of operation;
(v) the identification of sources of funding for carrying out the management plan;
(vi) an analysis of and recommendations for means
by which Federal, State, and local programs, including
the role of the National Park Service in the Heritage
Area, may best be coordinated to carry out this section;
and
(vii) an interpretive plan for the Heritage Area;
and
(D) recommend policies and strategies for resource
management that consider and detail the application of
appropriate land and water management techniques,
including the development of intergovernmental and interagency cooperative agreements to protect the historical,
cultural, scenic, recreational, agricultural, and natural
resources of the Heritage Area.
(3) DEADLINE.—If a proposed management plan is not submitted to the Secretary by the date that is 3 years after the
date of enactment of this Act, the management entity shall
be ineligible to receive additional funding under this section
until the date on which the Secretary receives and approves
the management plan.
(4) APPROVAL OR DISAPPROVAL OF MANAGEMENT PLAN.—
(A) IN GENERAL.—Not later than 180 days after the
date of receipt of the management plan under paragraph
(1), the Secretary, in consultation with the State, shall
approve or disapprove the management plan.
(B) CRITERIA FOR APPROVAL.—In determining whether
to approve the management plan, the Secretary shall consider whether—
(i) the management entity is representative of the
diverse interests of the Heritage Area, including
governments, natural and historical resource protection
organizations, educational institutions, local businesses
and industries, community organizations, recreational
organizations, and tourism organizations;
(ii) the management entity has afforded adequate
opportunity, including public hearings, for public and
governmental involvement in the preparation of the
management plan; and
(iii) strategies contained in the management plan,
if implemented, would adequately balance the voluntary protection, development, and interpretation of
the natural, historical, cultural, scenic, recreational,
and agricultural resources of the Heritage Area.
(C) ACTION FOLLOWING DISAPPROVAL.—If the Secretary
disapproves the management plan under subparagraph (A),
the Secretary shall—
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(i) advise the management entity in writing of
the reasons for the disapproval;
(ii) make recommendations for revisions to the
management plan; and
(iii) not later than 180 days after the receipt of
any proposed revision of the management plan from
the management entity, approve or disapprove the proposed revision.
(D) AMENDMENTS.—
(i) IN GENERAL.—The Secretary shall approve or
disapprove each amendment to the management plan
that the Secretary determines makes a substantial
change to the management plan.
(ii) USE OF FUNDS.—The management entity shall
not use Federal funds authorized by this section to
carry out any amendments to the management plan
until the Secretary has approved the amendments.
(e) RELATIONSHIP TO OTHER FEDERAL AGENCIES.—
(1) IN GENERAL.—Nothing in this section affects the
authority of a Federal agency to provide technical or financial
assistance under any other law.
(2) CONSULTATION AND COORDINATION.—The head of any
Federal agency planning to conduct activities that may have
an impact on the Heritage Area is encouraged to consult and
coordinate the activities with the Secretary and the management entity to the maximum extent practicable.
(3) OTHER FEDERAL AGENCIES.—Nothing in this section—
(A) modifies, alters, or amends any law or regulation
authorizing a Federal agency to manage Federal land under
the jurisdiction of the Federal agency;
(B) limits the discretion of a Federal land manager
to implement an approved land use plan within the boundaries of the Heritage Area; or
(C) modifies, alters, or amends any authorized use
of Federal land under the jurisdiction of a Federal agency.
(f) PRIVATE PROPERTY AND REGULATORY PROTECTIONS.—
Nothing in this section—
(1) abridges the rights of any property owner (whether
public or private), including the right to refrain from participating in any plan, project, program, or activity conducted
within the Heritage Area;
(2) requires any property owner to permit public access
(including access by Federal, State, or local agencies) to the
property of the property owner, or to modify public access
or use of property of the property owner under any other
Federal, State, or local law;
(3) alters any duly adopted land use regulation, approved
land use plan, or other regulatory authority of any Federal,
State or local agency, or conveys any land use or other regulatory authority to the management entity;
(4) authorizes or implies the reservation or appropriation
of water or water rights;
(5) diminishes the authority of the State to manage fish
and wildlife, including the regulation of fishing and hunting
within the Heritage Area; or
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(6) creates any liability, or affects any liability under any
other law, of any private property owner with respect to any
person injured on the private property.
(g) EVALUATION; REPORT.—
(1) IN GENERAL.—Not later than 3 years before the date
on which authority for Federal funding terminates for the Heritage Area, the Secretary shall—
(A) conduct an evaluation of the accomplishments of
the Heritage Area; and
(B) prepare a report in accordance with paragraph
(3).
(2) EVALUATION.—An evaluation conducted under paragraph (1)(A) shall—
(A) assess the progress of the management entity with
respect to—
(i) accomplishing the purposes of this section for
the Heritage Area; and
(ii) achieving the goals and objectives of the
approved management plan for the Heritage Area;
(B) analyze the Federal, State, local, and private
investments in the Heritage Area to determine the leverage
and impact of the investments; and
(C) review the management structure, partnership
relationships, and funding of the Heritage Area for purposes of identifying the critical components for sustainability of the Heritage Area.
(3) REPORT.—
(A) IN GENERAL.—Based on the evaluation conducted
under paragraph (1)(A), the Secretary shall prepare a
report that includes recommendations for the future role
of the National Park Service, if any, with respect to the
Heritage Area.
(B) REQUIRED ANALYSIS.—If the report prepared under
subparagraph (A) recommends that Federal funding for
the Heritage Area be reauthorized, the report shall include
an analysis of—
(i) ways in which Federal funding for the Heritage
Area may be reduced or eliminated; and
(ii) the appropriate time period necessary to
achieve the recommended reduction or elimination.
(C) SUBMISSION TO CONGRESS.—On completion of the
report, the Secretary shall submit the report to—
(i) the Committee on Energy and Natural
Resources of the Senate; and
(ii) the Committee on Natural Resources of the
House of Representatives.
(h) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to carry out this section $10,000,000, of which
not more than $1,000,000 may be made available for any fiscal
year.
(i) TERMINATION OF AUTHORITY.—The authority of the Secretary
to provide assistance under this section terminates on the date
that is 15 years after the date of enactment of this Act.
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(1) HERITAGE AREA.—The term ‘‘Heritage Area’’ means the
Northern Plains National Heritage Area established by subsection (b)(1).
(2) LOCAL COORDINATING ENTITY.—The term ‘‘local coordinating entity’’ means the Northern Plains Heritage Foundation,
the local coordinating entity for the Heritage Area designated
by subsection (c)(1).
(3) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan for the Heritage Area required
under subsection (d).
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(5) STATE.—The term ‘‘State’’ means the State of North
Dakota.
(b) ESTABLISHMENT.—
(1) IN GENERAL.—There is established the Northern Plains
National Heritage Area in the State of North Dakota.
(2) BOUNDARIES.—The Heritage Area shall consist of—
(A) a core area of resources in Burleigh, McLean,
Mercer, Morton, and Oliver Counties in the State; and
(B) any sites, buildings, and districts within the core
area recommended by the management plan for inclusion
in the Heritage Area.
(3) MAP.—A map of the Heritage Area shall be—
(A) included in the management plan; and
(B) on file and available for public inspection in the
appropriate offices of the local coordinating entity and the
National Park Service.
(c) LOCAL COORDINATING ENTITY.—
(1) IN GENERAL.—The local coordinating entity for the
Heritage Area shall be the Northern Plains Heritage Foundation, a nonprofit corporation established under the laws of
the State.
(2) DUTIES.—To further the purposes of the Heritage Area,
the Northern Plains Heritage Foundation, as the local coordinating entity, shall—
(A) prepare a management plan for the Heritage Area,
and submit the management plan to the Secretary, in
accordance with this section;
(B) submit an annual report to the Secretary for each
fiscal year for which the local coordinating entity receives
Federal funds under this section, specifying—
(i) the specific performance goals and accomplishments of the local coordinating entity;
(ii) the expenses and income of the local coordinating entity;
(iii) the amounts and sources of matching funds;
(iv) the amounts leveraged with Federal funds and
sources of the leveraged funds; and
(v) grants made to any other entities during the
fiscal year;
(C) make available for audit for each fiscal year for
which the local coordinating entity receives Federal funds
under this section, all information pertaining to the
expenditure of the funds and any matching funds; and
(D) encourage economic viability and sustainability
that is consistent with the purposes of the Heritage Area.
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(3) AUTHORITIES.—For the purposes of preparing and implementing the approved management plan for the Heritage Area,
the local coordinating entity may use Federal funds made available under this section to—
(A) make grants to political jurisdictions, nonprofit
organizations, and other parties within the Heritage Area;
(B) enter into cooperative agreements with or provide
technical assistance to political jurisdictions, nonprofit
organizations, Federal agencies, and other interested parties;
(C) hire and compensate staff, including individuals
with expertise in—
(i) natural, historical, cultural, educational, scenic,
and recreational resource conservation;
(ii) economic and community development; and
(iii) heritage planning;
(D) obtain funds or services from any source, including
other Federal programs;
(E) contract for goods or services; and
(F) support activities of partners and any other activities that further the purposes of the Heritage Area and
are consistent with the approved management plan.
(4) PROHIBITION ON ACQUISITION OF REAL PROPERTY.—The
local coordinating entity may not use Federal funds authorized
to be appropriated under this section to acquire any interest
in real property.
(5) OTHER SOURCES.—Nothing in this section precludes the
local coordinating entity from using Federal funds from other
sources for authorized purposes.
(d) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 3 years after the date
of enactment of this Act, the local coordinating entity shall
submit to the Secretary for approval a proposed management
plan for the Heritage Area.
(2) REQUIREMENTS.—The management plan for the Heritage Area shall—
(A) describe comprehensive policies, goals, strategies,
and recommendations for telling the story of the heritage
of the area covered by the Heritage Area and encouraging
long-term resource protection, enhancement, interpretation,
funding, management, and development of the Heritage
Area;
(B) include a description of actions and commitments
that Federal, State, tribal, and local governments, private
organizations, and citizens will take to protect, enhance,
interpret, fund, manage, and develop the natural, historical, cultural, educational, scenic, and recreational
resources of the Heritage Area;
(C) specify existing and potential sources of funding
or economic development strategies to protect, enhance,
interpret, fund, manage, and develop the Heritage Area;
(D) include an inventory of the natural, historical, cultural, educational, scenic, and recreational resources of the
Heritage Area relating to the national importance and
themes of the Heritage Area that should be protected,
enhanced, interpreted, managed, funded, and developed;
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(E) recommend policies and strategies for resource
management, including the development of intergovernmental and interagency agreements to protect, enhance,
interpret, fund, manage, and develop the natural, historical, cultural, educational, scenic, and recreational
resources of the Heritage Area;
(F) describe a program for implementation for the
management plan, including—
(i) performance goals;
(ii) plans for resource protection, enhancement,
interpretation, funding, management, and development; and
(iii) specific commitments for implementation that
have been made by the local coordinating entity or
any Federal, State, tribal, or local government agency,
organization, business, or individual;
(G) include an analysis of, and recommendations for,
means by which Federal, State, tribal, and local programs
may best be coordinated (including the role of the National
Park Service and other Federal agencies associated with
the Heritage Area) to further the purposes of this section;
and
(H) include a business plan that—
(i) describes the role, operation, financing, and
functions of the local coordinating entity and of each
of the major activities described in the management
plan; and
(ii) provides adequate assurances that the local
coordinating entity has the partnerships and financial
and other resources necessary to implement the
management plan for the Heritage Area.
(3) DEADLINE.—
(A) IN GENERAL.—Not later than 3 years after the
date on which funds are first made available to develop
the management plan after designation of the Heritage
Area, the local coordinating entity shall submit the
management plan to the Secretary for approval.
(B) TERMINATION OF FUNDING.—If the management
plan is not submitted to the Secretary in accordance with
subparagraph (A), the local coordinating entity shall not
qualify for any additional financial assistance under this
section until such time as the management plan is submitted to and approved by the Secretary.
(4) APPROVAL OF MANAGEMENT PLAN.—
(A) REVIEW.—Not later than 180 days after receiving
the plan, the Secretary shall review and approve or disapprove the management plan for the Heritage Area on
the basis of the criteria established under subparagraph
(B).
(B) CRITERIA FOR APPROVAL.—In determining whether
to approve a management plan for the Heritage Area,
the Secretary shall consider whether—
(i) the local coordinating entity represents the
diverse interests of the Heritage Area, including Federal, State, tribal, and local governments, natural, and
historic resource protection organizations, educational
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institutions, businesses, recreational organizations,
community residents, and private property owners;
(ii) the local coordinating entity—
(I) has afforded adequate opportunity for
public and Federal, State, tribal, and local governmental involvement (including through workshops
and hearings) in the preparation of the management plan; and
(II) provides for at least semiannual public
meetings to ensure adequate implementation of
the management plan;
(iii) the resource protection, enhancement,
interpretation, funding, management, and development
strategies described in the management plan, if implemented, would adequately protect, enhance, interpret,
fund, manage, and develop the natural, historic, cultural, educational, scenic, and recreational resources
of the Heritage Area;
(iv) the management plan would not adversely
affect any activities authorized on Federal land under
public land laws or land use plans;
(v) the local coordinating entity has demonstrated
the financial capability, in partnership with others,
to carry out the plan;
(vi) the Secretary has received adequate assurances from the appropriate State, tribal, and local officials whose support is needed to ensure the effective
implementation of the State, tribal, and local elements
of the management plan; and
(vii) the management plan demonstrates partnerships among the local coordinating entity, Federal,
State, tribal, and local governments, regional planning
organizations, nonprofit organizations, or private sector
parties for implementation of the management plan.
(C) DISAPPROVAL.—
(i) IN GENERAL.—If the Secretary disapproves the
management plan, the Secretary—
(I) shall advise the local coordinating entity
in writing of the reasons for the disapproval; and
(II) may make recommendations to the local
coordinating entity for revisions to the management plan.
(ii) DEADLINE.—Not later than 180 days after
receiving a revised management plan, the Secretary
shall approve or disapprove the revised management
plan.
(D) AMENDMENTS.—
(i) IN GENERAL.—An amendment to the management plan that substantially alters the purposes of
the Heritage Area shall be reviewed by the Secretary
and approved or disapproved in the same manner as
the original management plan.
(ii) IMPLEMENTATION.—The local coordinating
entity shall not use Federal funds authorized to be
appropriated by this section to implement an amendment to the management plan until the Secretary
approves the amendment.
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(E) AUTHORITIES.—The Secretary may—
(i) provide technical assistance under this section
for the development and implementation of the
management plan; and
(ii) enter into cooperative agreements with
interested parties to carry out this section.
(e) RELATIONSHIP TO OTHER FEDERAL AGENCIES.—
(1) IN GENERAL.—Nothing in this section affects the
authority of a Federal agency to provide technical or financial
assistance under any other law.
(2) TECHNICAL AND FINANCIAL ASSISTANCE.—
(A) IN GENERAL.—On the request of the local coordinating entity, the Secretary may provide financial assistance and, on a reimbursable or nonreimbursable basis,
technical assistance to the local coordinating entity to
develop and implement the management plan.
(B) COOPERATIVE AGREEMENTS.—The Secretary may
enter into cooperative agreements with the local coordinating entity and other public or private entities to provide
technical or financial assistance under subparagraph (A).
(C) PRIORITY.—In assisting the Heritage Area, the Secretary shall give priority to actions that assist in—
(i) conserving the significant natural, historic, cultural, and scenic resources of the Heritage Area; and
(ii) providing educational, interpretive, and recreational opportunities consistent with the purposes
of the Heritage Area.
(3) CONSULTATION AND COORDINATION.—To the maximum
extent practicable, the head of any Federal agency planning
to conduct activities that may have an impact on the Heritage
Area is encouraged to consult and coordinate the activities
with the Secretary and the local coordinating entity.
(4) OTHER FEDERAL AGENCIES.—Nothing in this section—
(A) modifies or alters any laws (including regulations)
authorizing a Federal agency to manage Federal land under
the jurisdiction of the Federal agency;
(B) limits the discretion of a Federal land manager
to implement an approved land use plan within the boundaries of the Heritage Area; or
(C) modifies, alters, or amends any authorized use
of Federal land under the jurisdiction of a Federal agency.
(f) PRIVATE PROPERTY AND REGULATORY PROTECTIONS.—
Nothing in this section—
(1) abridges the rights of any owner of public or private
property, including the right to refrain from participating in
any plan, project, program, or activity conducted within the
Heritage Area;
(2) requires any property owner to—
(A) permit public access (including access by Federal,
State, or local agencies) to the property of the property
owner; or
(B) modify public access to, or use of, the property
of the property owner under any other Federal, State,
or local law;
(3) alters any duly adopted land use regulation, approved
land use plan, or other regulatory authority of any Federal,
State, tribal, or local agency;
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(4) conveys any land use or other regulatory authority
to the local coordinating entity;
(5) authorizes or implies the reservation or appropriation
of water or water rights;
(6) diminishes the authority of the State to manage fish
and wildlife, including the regulation of fishing and hunting
within the Heritage Area; or
(7) creates any liability, or affects any liability under any
other law, of any private property owner with respect to any
person injured on the private property.
(g) EVALUATION; REPORT.—
(1) IN GENERAL.—Not later than 3 years before the date
on which authority for Federal funding terminates for the Heritage Area under subsection (i), the Secretary shall—
(A) conduct an evaluation of the accomplishments of
the Heritage Area; and
(B) prepare a report in accordance with paragraph
(3).
(2) EVALUATION.—An evaluation conducted under paragraph (1)(A) shall—
(A) assess the progress of the local coordinating entity
with respect to—
(i) accomplishing the purposes of this section for
the Heritage Area; and
(ii) achieving the goals and objectives of the
approved management plan for the Heritage Area;
(B) analyze the Federal, State, local, and private
investments in the Heritage Area to determine the leverage
and impact of the investments; and
(C) review the management structure, partnership
relationships, and funding of the Heritage Area for purposes of identifying the critical components for sustainability of the Heritage Area.
(3) REPORT.—
(A) IN GENERAL.—Based on the evaluation conducted
under paragraph (1)(A), the Secretary shall prepare a
report that includes recommendations for the future role
of the National Park Service, if any, with respect to the
Heritage Area.
(B) REQUIRED ANALYSIS.—If the report prepared under
subparagraph (A) recommends that Federal funding for
the Heritage Area be reauthorized, the report shall include
an analysis of—
(i) ways in which Federal funding for the Heritage
Area may be reduced or eliminated; and
(ii) the appropriate time period necessary to
achieve the recommended reduction or elimination.
(C) SUBMISSION TO CONGRESS.—On completion of the
report, the Secretary shall submit the report to—
(i) the Committee on Energy and Natural
Resources of the Senate; and
(ii) the Committee on Natural Resources of the
House of Representatives.
(h) AUTHORIZATION OF APPROPRIATIONS.—
(1) IN GENERAL.—There is authorized to be appropriated
to carry out this section $10,000,000, of which not more than
$1,000,000 may be made available for any fiscal year.
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(2) COST-SHARING REQUIREMENT.—
(A) IN GENERAL.—The Federal share of the total cost
of any activity under this section shall be not more than
50 percent.
(B) FORM.—The non-Federal contribution may be in
the form of in-kind contributions of goods or services fairly
valued.
(i) TERMINATION OF AUTHORITY.—The authority of the Secretary
to provide assistance under this section terminates on the date
that is 15 years after the date of enactment of this Act.
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(a) DEFINITIONS.—In this section:
(1) HERITAGE AREA.—The term ‘‘Heritage Area’’ means the
Baltimore National Heritage Area, established by subsection
(b)(1).
(2) LOCAL COORDINATING ENTITY.—The term ‘‘local coordinating entity’’ means the local coordinating entity for the Heritage Area designated by subsection (b)(4).
(3) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan for the Heritage Area required
under subsection (c)(1)(A).
(4) MAP.—The term ‘‘map’’ means the map entitled ‘‘Baltimore National Heritage Area’’, numbered T10/80,000, and dated
October 2007.
(5) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(6) STATE.—The term ‘‘State’’ means the State of Maryland.
(b) BALTIMORE NATIONAL HERITAGE AREA.—
(1) ESTABLISHMENT.—There is established the Baltimore
National Heritage Area in the State.
(2) BOUNDARIES.—The Heritage Area shall be comprised
of the following areas, as described on the map:
(A) The area encompassing the Baltimore City Heritage
Area certified by the Maryland Heritage Areas Authority
in October 2001 as part of the Baltimore City Heritage
Area Management Action Plan.
(B) The Mount Auburn Cemetery.
(C) The Cylburn Arboretum.
(D) The Middle Branch of the Patapsco River and
surrounding shoreline, including—
(i) the Cruise Maryland Terminal;
(ii) new marina construction;
(iii) the National Aquarium Aquatic Life Center;
(iv) the Westport Redevelopment;
(v) the Gwynns Falls Trail;
(vi) the Baltimore Rowing Club; and
(vii) the Masonville Cove Environmental Center.
(3) AVAILABILITY OF MAP.—The map shall be on file and
available for public inspection in the appropriate offices of
the National Park Service and the Baltimore Heritage Area
Association.
(4) LOCAL COORDINATING ENTITY.—The Baltimore Heritage
Area Association shall be the local coordinating entity for the
Heritage Area.
(c) DUTIES AND AUTHORITIES OF LOCAL COORDINATING
ENTITY.—
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(1) DUTIES OF THE LOCAL COORDINATING ENTITY.—To further the purposes of the Heritage Area, the local coordinating
entity shall—
(A) prepare, and submit to the Secretary, in accordance
with subsection (d), a management plan for the Heritage
Area;
(B) assist units of local government, regional planning
organizations, and nonprofit organizations in implementing
the approved management plan by—
(i) carrying out programs and projects that recognize, protect, and enhance important resource values
within the Heritage Area;
(ii) establishing and maintaining interpretive
exhibits and programs within the Heritage Area;
(iii) developing recreational and educational
opportunities in the Heritage Area;
(iv) increasing public awareness of, and appreciation for, natural, historic, scenic, and cultural resources
of the Heritage Area;
(v) protecting and restoring historic sites and
buildings in the Heritage Area that are consistent with
the themes of the Heritage Area;
(vi) ensuring that signs identifying points of public
access and sites of interest are posted throughout the
Heritage Area; and
(vii) promoting a wide range of partnerships among
governments, organizations, and individuals to further
the purposes of the Heritage Area;
(C) consider the interests of diverse units of government, businesses, organizations, and individuals in the
Heritage Area in the preparation and implementation of
the management plan;
(D) conduct meetings open to the public at least semiannually regarding the development and implementation
of the management plan;
(E) submit an annual report to the Secretary for each
fiscal year for which the local coordinating entity receives
Federal funds under this section specifying—
(i) the accomplishments of the local coordinating
entity;
(ii) the expenses and income of the local coordinating entity;
(iii) the amounts and sources of matching funds;
(iv) the amounts leveraged with Federal funds and
sources of the leveraged funds; and
(v) grants made to any other entities during the
fiscal year;
(F) make available for audit for each fiscal year for
which the local coordinating entity receives Federal funds
under this section, all information pertaining to the
expenditure of the funds and any matching funds;
(G) require in all agreements authorizing expenditures
of Federal funds by other organizations, that the receiving
organizations make available for audit all records and other
information pertaining to the expenditure of the funds;
and
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(H) encourage, by appropriate means, economic
development that is consistent with the purposes of the
Heritage Area.
(2) AUTHORITIES.—The local coordinating entity may, subject to the prior approval of the Secretary, for the purposes
of preparing and implementing the management plan, use Federal funds made available under this section to—
(A) make grants to the State, political subdivisions
of the State, nonprofit organizations, and other persons;
(B) enter into cooperative agreements with, or provide
technical assistance to, the State, political subdivisions of
the State, nonprofit organizations, Federal agencies, and
other interested parties;
(C) hire and compensate staff;
(D) obtain funds or services from any source, including
funds and services provided under any other Federal law
or program;
(E) contract for goods or services; and
(F) support activities of partners and any other activities that further the purposes of the Heritage Area and
are consistent with the approved management plan.
(3) PROHIBITION ON ACQUISITION OF REAL PROPERTY.—The
local coordinating entity may not use Federal funds received
under this section to acquire any interest in real property.
(d) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 3 years after the date
on which funds are made available to develop the management
plan, the local coordinating entity shall submit to the Secretary
for approval a proposed management plan for the Heritage
Area.
(2) REQUIREMENTS.—The management plan for the Heritage Area shall—
(A) describe comprehensive policies, goals, strategies,
and recommendations for telling the story of the heritage
of the region and encouraging long-term resource protection, enhancement, interpretation, funding, management,
and development of the Heritage Area;
(B) take into consideration existing State, county, and
local plans in the development and implementation of the
management plan;
(C) include a description of actions and commitments
that governments, private organizations, and citizens plan
to take to protect, enhance, and interpret the natural,
historic, scenic, and cultural resources of the Heritage Area;
(D) specify existing and potential sources of funding
or economic development strategies to protect, enhance,
interpret, fund, manage, and develop the Heritage Area;
(E) include an inventory of the natural, historic, cultural, educational, scenic, and recreational resources of the
Heritage Area relating to the stories and themes of the
region that should be protected, enhanced, managed, or
developed;
(F) recommend policies and strategies for resource
management including, the development of intergovernmental and interagency agreements to protect the natural,
historic, cultural, educational, scenic, and recreational
resources of the Heritage Area;
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(G) describe a program for implementation of the
management plan, including—
(i) performance goals;
(ii) plans for resource protection, enhancement,
and interpretation; and
(iii) specific commitments for implementation that
have been made by the local coordinating entity or
any government, organization, business, or individual;
(H) include an analysis of, and recommendations for,
ways in which Federal, State, tribal, and local programs
may best be coordinated (including the role of the National
Park Service and other Federal agencies associated with
the Heritage Area) to further the purposes of this section;
(I) include an interpretive plan for the Heritage Area;
and
(J) include a business plan that—
(i) describes the role, operation, financing, and
functions of the local coordinating entity and of each
of the major activities described in the management
plan; and
(ii) provides adequate assurances that the local
coordinating entity has the partnerships and financial
and other resources necessary to implement the
management plan for the Heritage Area.
(3) TERMINATION OF FUNDING.—If the management plan
is not submitted to the Secretary in accordance with this section, the local coordinating entity shall not qualify for additional
financial assistance under this section until the management
plan is submitted to, and approved by, the Secretary.
(4) APPROVAL OF MANAGEMENT PLAN.—
(A) REVIEW.—Not later than 180 days after the date
on which the Secretary receives the management plan,
the Secretary shall approve or disapprove the management
plan.
(B) CONSULTATION REQUIRED.—The Secretary shall
consult with the Governor of the State and any tribal
government in which the Heritage Area is located before
approving the management plan.
(C) CRITERIA FOR APPROVAL.—In determining whether
to approve the management plan, the Secretary shall consider whether—
(i) the local coordinating entity represents the
diverse interests of the Heritage Area, including
governments, natural and historic resource protection
organizations, educational institutions, businesses,
community residents, and recreational organizations;
(ii) the local coordinating entity has afforded adequate opportunity for public and governmental involvement (including through workshops and public
meetings) in the preparation of the management plan;
(iii) the resource protection and interpretation
strategies described in the management plan, if implemented, would adequately protect the natural, historic,
and cultural resources of the Heritage Area;
(iv) the management plan would not adversely
affect any activities authorized on Federal or tribal
land under applicable laws or land use plans;
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(v) the Secretary has received adequate assurances
from the appropriate State, tribal, and local officials
whose support is needed to ensure the effective
implementation of the State, tribal, and local aspects
of the management plan; and
(vi) the local coordinating entity has demonstrated
the financial capability, in partnership with others,
to carry out the management plan.
(D) ACTION FOLLOWING DISAPPROVAL.—
(i) IN GENERAL.—If the Secretary disapproves the
management plan, the Secretary—
(I) shall advise the local coordinating entity
in writing of the reasons for the disapproval; and
(II) may make recommendations to the local
coordinating entity for revisions to the management plan.
(ii) DEADLINE.—Not later than 180 days after
receiving a revised management plan, the Secretary
shall approve or disapprove the revised management
plan.
(E) AMENDMENTS.—
(i) IN GENERAL.—An amendment to the management plan that substantially alters the purposes of
the Heritage Area shall be reviewed by the Secretary
and approved or disapproved in the same manner as
the original management plan.
(ii) IMPLEMENTATION.—The local coordinating
entity shall not use Federal funds authorized to be
appropriated by this section to implement an amendment to the management plan until the Secretary
approves the amendment.
(e) DUTIES AND AUTHORITIES OF THE SECRETARY.—
(1) TECHNICAL AND FINANCIAL ASSISTANCE.—
(A) IN GENERAL.—On the request of the local coordinating entity, the Secretary may provide technical and
financial assistance, on a reimbursable or nonreimbursable
basis (as determined by the Secretary), to the local coordinating entity to develop and implement the management
plan.
(B) COOPERATIVE AGREEMENTS.—The Secretary may
enter into cooperative agreements with the local coordinating entity and other public or private entities to provide
technical or financial assistance under subparagraph (A).
(C) PRIORITY.—In assisting the Heritage Area, the Secretary shall give priority to actions that assist in—
(i) conserving the significant natural, historic, cultural, and scenic resources of the Heritage Area; and
(ii) providing educational, interpretive, and recreational opportunities consistent with the purposes
of the Heritage Area.
(2) EVALUATION; REPORT.—
(A) IN GENERAL.—Not later than 3 years before the
date on which authority for Federal funding terminates
for the Heritage Area under subsection (i), the Secretary
shall—
(i) conduct an evaluation of the accomplishments
of the Heritage Area; and
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(ii) prepare a report with recommendations for
the future role of the National Park Service, if any,
with respect to the Heritage Area, in accordance with
subparagraph (C).
(B) EVALUATION.—An evaluation conducted under
subparagraph (A)(i) shall—
(i) assess the progress of the local coordinating
entity with respect to—
(I) accomplishing the purposes of this section
for the Heritage Area; and
(II) achieving the goals and objectives of the
approved management plan for the Heritage Area;
(ii) analyze the Federal, State, local, and private
investments in the Heritage Area to determine the
leverage and impact of the investments; and
(iii) review the management structure, partnership
relationships, and funding of the Heritage Area for
purposes of identifying the critical components for
sustainability of the Heritage Area.
(C) REPORT.—
(i) IN GENERAL.—Based on the evaluation conducted under subparagraph (A)(i), the Secretary shall
prepare a report that includes recommendations for
the future role of the National Park Service, if any,
with respect to the Heritage Area.
(ii) REQUIRED ANALYSIS.—If the report prepared
under this subparagraph recommends that Federal
funding for the Heritage Area be reauthorized, the
report shall include an analysis of—
(I) ways in which Federal funding for the
Heritage Area may be reduced or eliminated; and
(II) the appropriate time period necessary to
achieve the recommended reduction or elimination.
(iii) SUBMISSION TO CONGRESS.—On completion of
a report under this subparagraph, the Secretary shall
submit the report to—
(I) the Committee on Energy and Natural
Resources of the Senate; and
(II) the Committee on Natural Resources of
the House of Representatives.
(f) RELATIONSHIP TO OTHER FEDERAL AGENCIES.—
(1) IN GENERAL.—Nothing in this section affects the
authority of a Federal agency to provide technical or financial
assistance under any other law.
(2) CONSULTATION AND COORDINATION.—To the maximum
extent practicable, the head of any Federal agency planning
to conduct activities that may have an impact on the Heritage
Area is encouraged to consult and coordinate the activities
with the Secretary and the local coordinating entity.
(3) OTHER FEDERAL AGENCIES.—Nothing in this section—
(A) modifies, alters, or amends any laws (including
regulations) authorizing a Federal agency to manage Federal land under the jurisdiction of the Federal agency;
(B) limits the discretion of a Federal land manager
to implement an approved land use plan within the boundaries of the Heritage Area; or

VerDate Nov 24 2008

09:36 Apr 21, 2009

Jkt 079139

PO 00011

Frm 00262

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 1253

(C) modifies, alters, or amends any authorized use
of Federal land under the jurisdiction of a Federal agency.
(g) PROPERTY OWNERS AND REGULATORY PROTECTIONS.—
Nothing in this section—
(1) abridges the rights of any owner of public or private
property, including the right to refrain from participating in
any plan, project, program, or activity conducted within the
Heritage Area;
(2) requires any property owner to—
(A) permit public access (including Federal, tribal,
State, or local government access) to the property; or
(B) modify any provisions of Federal, tribal, State,
or local law with regard to public access or use of private
land;
(3) alters any duly adopted land use regulations, approved
land use plan, or any other regulatory authority of any Federal,
State, or local agency, or tribal government;
(4) conveys any land use or other regulatory authority
to the local coordinating entity;
(5) authorizes or implies the reservation or appropriation
of water or water rights;
(6) diminishes the authority of the State to manage fish
and wildlife, including the regulation of fishing and hunting
within the Heritage Area; or
(7) creates any liability, or affects any liability under any
other law, of any private property owner with respect to any
person injured on the private property.
(h) AUTHORIZATION OF APPROPRIATIONS.—
(1) IN GENERAL.—There is authorized to be appropriated
to carry out this section $10,000,000, of which not more than
$1,000,000 may be made available for any fiscal year.
(2) COST-SHARING REQUIREMENT.—
(A) IN GENERAL.—The Federal share of the total cost
of any activity under this section shall be not more than
50 percent.
(B) FORM.—The non-Federal contribution—
(i) shall be from non-Federal sources; and
(ii) may be in the form of in-kind contributions
of goods or services fairly valued.
(i) TERMINATION OF EFFECTIVENESS.—The authority of the Secretary to provide assistance under this section terminates on the
date that is 15 years after the date of enactment of this Act.
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(a) PURPOSES.—The purposes of this section are—
(1) to foster a close working relationship between the Secretary and all levels of government, the private sector, and
local communities in the States of Massachusetts and New
Hampshire;
(2) to assist the entities described in paragraph (1) to
preserve the special historic identity of the Heritage Area;
and
(3) to manage, preserve, protect, and interpret the cultural,
historic, and natural resources of the Heritage Area for the
educational and inspirational benefit of future generations.
(b) DEFINITIONS.—In this section:
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(1) HERITAGE AREA.—The term ‘‘Heritage Area’’ means the
Freedom’s Way National Heritage Area established by subsection (c)(1).
(2) LOCAL COORDINATING ENTITY.—The term ‘‘local coordinating entity’’ means the local coordinating entity for the Heritage Area designated by subsection (c)(4).
(3) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan for the Heritage Area required
under subsection (d)(1)(A).
(4) MAP.—The term ‘‘map’’ means the map entitled ‘‘Freedom’s Way National Heritage Area’’, numbered T04/80,000, and
dated July 2007.
(5) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(c) ESTABLISHMENT.—
(1) IN GENERAL.—There is established the Freedom’s Way
National Heritage Area in the States of Massachusetts and
New Hampshire.
(2) BOUNDARIES.—
(A) IN GENERAL.—The boundaries of the Heritage Area
shall be as generally depicted on the map.
(B) REVISION.—The boundaries of the Heritage Area
may be revised if the revision is—
(i) proposed in the management plan;
(ii) approved by the Secretary in accordance with
subsection (e)(4); and
(iii) placed on file in accordance with paragraph
(3).
(3) AVAILABILITY OF MAP.—The map shall be on file and
available for public inspection in the appropriate offices of
the National Park Service and the local coordinating entity.
(4) LOCAL COORDINATING ENTITY.—The Freedom’s Way
Heritage Association, Inc., shall be the local coordinating entity
for the Heritage Area.
(d) DUTIES AND AUTHORITIES OF LOCAL COORDINATING
ENTITY.—
(1) DUTIES OF THE LOCAL COORDINATING ENTITY.—To further the purposes of the Heritage Area, the local coordinating
entity shall—
(A) prepare, and submit to the Secretary, in accordance
with subsection (e), a management plan for the Heritage
Area;
(B) assist units of local government, regional planning
organizations, and nonprofit organizations in implementing
the approved management plan by—
(i) carrying out programs and projects that recognize and protect important resource values within the
Heritage Area;
(ii) establishing and maintaining interpretive
exhibits and programs within the Heritage Area;
(iii) developing recreational and educational
opportunities in the Heritage Area;
(iv) increasing public awareness of, and appreciation for, natural, historic, and cultural resources of
the Heritage Area;
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(v) protecting and restoring historic buildings in
the Heritage Area that are consistent with the themes
of the Heritage Area; and
(vi) ensuring that signs identifying points of public
access and sites of interest are posted throughout the
Heritage Area;
(C) consider the interests of diverse units of government, businesses, organizations, and individuals in the
Heritage Area in the preparation and implementation of
the management plan;
(D) conduct meetings open to the public at least quarterly regarding the development and implementation of
the management plan;
(E) submit an annual report to the Secretary for each
fiscal year for which the local coordinating entity receives
Federal funds under this section specifying—
(i) the accomplishments of the local coordinating
entity;
(ii) the expenses and income of the local coordinating entity;
(iii) the amounts and sources of matching funds;
(iv) the amounts leveraged with Federal funds and
sources of the leveraged funds; and
(v) grants made to any other entities during the
fiscal year;
(F) make available for audit for each fiscal year for
which the local coordinating entity receives Federal funds
under this section, all information pertaining to the
expenditure of the funds and any matching funds;
(G) require in all agreements authorizing expenditures
of Federal funds by other organizations, that the receiving
organizations make available for audit all records and other
information pertaining to the expenditure of the funds;
and
(H) encourage, by appropriate means, economic
development that is consistent with the purposes of the
Heritage Area.
(2) AUTHORITIES.—The local coordinating entity may, subject to the prior approval of the Secretary, for the purposes
of preparing and implementing the management plan, use Federal funds made available under this section to—
(A) make grants to the States of Massachusetts and
New Hampshire, political subdivisions of the States, nonprofit organizations, and other persons;
(B) enter into cooperative agreements with, or provide
technical assistance to, the States of Massachusetts and
New Hampshire, political subdivisions of the States, nonprofit organizations, Federal agencies, and other interested
parties;
(C) hire and compensate staff;
(D) obtain funds or services from any source, including
funds and services provided under any other Federal law
or program;
(E) contract for goods or services; and
(F) support activities of partners and any other activities that further the purposes of the Heritage Area and
are consistent with the approved management plan.
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(3) PROHIBITION ON ACQUISITION OF REAL PROPERTY.—The
local coordinating entity may not use Federal funds received
under this section to acquire any interest in real property.
(4) USE OF FUNDS FOR NON-FEDERAL PROPERTY.—The local
coordinating entity may use Federal funds made available
under this section to assist non-Federal property that is—
(A) described in the management plan; or
(B) listed, or eligible for listing, on the National Register of Historic Places.
(e) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 3 years after the date
on which funds are made available to develop the management
plan, the local coordinating entity shall submit to the Secretary
for approval a proposed management plan for the Heritage
Area.
(2) REQUIREMENTS.—The management plan for the Heritage Area shall—
(A) describe comprehensive policies, goals, strategies,
and recommendations for the conservation, funding,
management, and development of the Heritage Area;
(B) take into consideration existing State, county, and
local plans in the development and implementation of the
management plan;
(C) provide a framework for coordination of the plans
considered under subparagraph (B) to present a unified
historic preservation and interpretation plan;
(D) contain the contributions of residents, public agencies, and private organizations within the Heritage Area;
(E) include a description of actions and commitments
that governments, private organizations, and citizens plan
to take to protect, enhance, and interpret the natural,
historic, scenic, and cultural resources of the Heritage Area;
(F) specify existing and potential sources of funding
or economic development strategies to conserve, manage,
and develop the Heritage Area;
(G) include an inventory of the natural, historic, and
recreational resources of the Heritage Area, including a
list of properties that—
(i) are related to the themes of the Heritage Area;
and
(ii) should be conserved, restored, managed, developed, or maintained;
(H) recommend policies and strategies for resource
management that—
(i) apply appropriate land and water management
techniques;
(ii) include the development of intergovernmental
and interagency agreements to protect the natural,
historic, and cultural resources of the Heritage Area;
and
(iii) support economic revitalization efforts;
(I) describe a program for implementation of the
management plan, including—
(i) restoration and construction plans or goals;
(ii) a program of public involvement;
(iii) annual work plans; and
(iv) annual reports;
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(J) include an analysis of, and recommendations for,
ways in which Federal, State, tribal, and local programs
may best be coordinated (including the role of the National
Park Service and other Federal agencies associated with
the Heritage Area) to further the purposes of this section;
(K) include an interpretive plan for the Heritage Area;
and
(L) include a business plan that—
(i) describes the role, operation, financing, and
functions of the local coordinating entity and of each
of the major activities described in the management
plan; and
(ii) provides adequate assurances that the local
coordinating entity has the partnerships and financial
and other resources necessary to implement the
management plan for the Heritage Area.
(3) TERMINATION OF FUNDING.—If the management plan
is not submitted to the Secretary in accordance with this section, the local coordinating entity shall not qualify for additional
financial assistance under this section until the management
plan is submitted to, and approved by, the Secretary.
(4) APPROVAL OF MANAGEMENT PLAN.—
(A) REVIEW.—Not later than 180 days after the date
on which the Secretary receives the management plan,
the Secretary shall approve or disapprove the management
plan.
(B) CRITERIA FOR APPROVAL.—In determining whether
to approve the management plan, the Secretary shall consider whether—
(i) the local coordinating entity represents the
diverse interests of the Heritage Area, including
governments, natural and historic resource protection
organizations, educational institutions, businesses,
community residents, and recreational organizations;
(ii) the local coordinating entity has afforded adequate opportunity for public and governmental involvement (including through workshops and public
meetings) in the preparation of the management plan;
(iii) the resource protection and interpretation
strategies described in the management plan, if implemented, would adequately protect the natural, historic,
and cultural resources of the Heritage Area;
(iv) the management plan would not adversely
affect any activities authorized on Federal or tribal
land under applicable laws or land use plans;
(v) the Secretary has received adequate assurances
from the appropriate State, tribal, and local officials
whose support is needed to ensure the effective
implementation of the State, tribal, and local aspects
of the management plan; and
(vi) the local coordinating entity has demonstrated
the financial capability, in partnership with others,
to carry out the management plan.
(C) ACTION FOLLOWING DISAPPROVAL.—
(i) IN GENERAL.—If the Secretary disapproves the
management plan, the Secretary—
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(I) shall advise the local coordinating entity
in writing of the reasons for the disapproval; and
(II) may make recommendations to the local
coordinating entity for revisions to the management plan.
(ii) DEADLINE.—Not later than 180 days after
receiving a revised management plan, the Secretary
shall approve or disapprove the revised management
plan.
(D) AMENDMENTS.—
(i) IN GENERAL.—An amendment to the management plan that substantially alters the purposes of
the Heritage Area shall be reviewed by the Secretary
and approved or disapproved in the same manner as
the original management plan.
(ii) IMPLEMENTATION.—The local coordinating
entity shall not use Federal funds authorized to be
appropriated by this section to implement an amendment to the management plan until the Secretary
approves the amendment.
(f) DUTIES AND AUTHORITIES OF THE SECRETARY.—
(1) TECHNICAL AND FINANCIAL ASSISTANCE.—
(A) IN GENERAL.—On the request of the local coordinating entity, the Secretary may provide technical and
financial assistance, on a reimbursable or nonreimbursable
basis (as determined by the Secretary), to the local coordinating entity to develop and implement the management
plan.
(B) COOPERATIVE AGREEMENTS.—The Secretary may
enter into cooperative agreements with the local coordinating entity and other public or private entities to provide
technical or financial assistance under subparagraph (A).
(C) PRIORITY.—In assisting the Heritage Area, the Secretary shall give priority to actions that assist in—
(i) conserving the significant natural, historic, and
cultural resources of the Heritage Area; and
(ii) providing educational, interpretive, and recreational opportunities consistent with the purposes
of the Heritage Area.
(2) EVALUATION; REPORT.—
(A) IN GENERAL.—Not later than 3 years before the
date on which authority for Federal funding terminates
for the Heritage Area under subsection (j), the Secretary
shall—
(i) conduct an evaluation of the accomplishments
of the Heritage Area; and
(ii) prepare a report with recommendations for
the future role of the National Park Service, if any,
with respect to the Heritage Area, in accordance with
subparagraph (C).
(B) EVALUATION.—An evaluation conducted under
subparagraph (A)(i) shall—
(i) assess the progress of the local coordinating
entity with respect to—
(I) accomplishing the purposes of this section
for the Heritage Area; and
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(II) achieving the goals and objectives of the
approved management plan for the Heritage Area;
(ii) analyze the Federal, State, local, and private
investments in the Heritage Area to determine the
leverage and impact of the investments; and
(iii) review the management structure, partnership
relationships, and funding of the Heritage Area for
purposes of identifying the critical components for
sustainability of the Heritage Area.
(C) REPORT.—
(i) IN GENERAL.—Based on the evaluation conducted under subparagraph (A)(i), the Secretary shall
prepare a report that includes recommendations for
the future role of the National Park Service, if any,
with respect to the Heritage Area.
(ii) REQUIRED ANALYSIS.—If the report prepared
under this subparagraph recommends that Federal
funding for the Heritage Area be reauthorized, the
report shall include an analysis of—
(I) ways in which Federal funding for the
Heritage Area may be reduced or eliminated; and
(II) the appropriate time period necessary to
achieve the recommended reduction or elimination.
(iii) SUBMISSION TO CONGRESS.—On completion of
a report under this subparagraph, the Secretary shall
submit the report to—
(I) the Committee on Energy and Natural
Resources of the Senate; and
(II) the Committee on Natural Resources of
the House of Representatives.
(g) RELATIONSHIP TO OTHER FEDERAL AGENCIES.—
(1) IN GENERAL.—Nothing in this section affects the
authority of a Federal agency to provide technical or financial
assistance under any other law.
(2) CONSULTATION AND COORDINATION.—To the maximum
extent practicable, the head of any Federal agency planning
to conduct activities that may have an impact on the Heritage
Area is encouraged to consult and coordinate the activities
with the Secretary and the local coordinating entity.
(3) OTHER FEDERAL AGENCIES.—Nothing in this section—
(A) modifies, alters, or amends any laws (including
regulations) authorizing a Federal agency to manage Federal land under the jurisdiction of the Federal agency;
(B) limits the discretion of a Federal land manager
to implement an approved land use plan within the boundaries of the Heritage Area; or
(C) modifies, alters, or amends any authorized use
of Federal land under the jurisdiction of a Federal agency.
(h) PROPERTY OWNERS AND REGULATORY PROTECTIONS.—
Nothing in this section—
(1) abridges the rights of any owner of public or private
property, including the right to refrain from participating in
any plan, project, program, or activity conducted within the
Heritage Area;
(2) requires any property owner to—
(A) permit public access (including Federal, tribal,
State, or local government access) to the property; or
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(B) modify any provisions of Federal, tribal, State,
or local law with regard to public access or use of private
land;
(3) alters any duly adopted land use regulations, approved
land use plan, or any other regulatory authority of any Federal,
State, or local agency, or tribal government;
(4) conveys any land use or other regulatory authority
to the local coordinating entity;
(5) authorizes or implies the reservation or appropriation
of water or water rights;
(6) diminishes the authority of the States of Massachusetts
and New Hampshire to manage fish and wildlife, including
the regulation of fishing and hunting within the Heritage Area;
or
(7) creates any liability, or affects any liability under any
other law, of any private property owner with respect to any
person injured on the private property.
(i) AUTHORIZATION OF APPROPRIATIONS.—
(1) IN GENERAL.—There is authorized to be appropriated
to carry out this section $10,000,000, of which not more than
$1,000,000 may be made available for any fiscal year.
(2) AVAILABILITY.—Funds made available under paragraph
(1) shall remain available until expended.
(3) COST-SHARING REQUIREMENT.—
(A) IN GENERAL.—The Federal share of the total cost
of any activity under this section shall be not more than
50 percent.
(B) FORM.—The non-Federal contribution may be in
the form of in-kind contributions of goods or services fairly
valued.
(j) TERMINATION OF FINANCIAL ASSISTANCE.—The authority of
the Secretary to provide financial assistance under this section
terminates on the date that is 15 years after the date of enactment
of this Act.
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SEC. 8007. MISSISSIPPI HILLS NATIONAL HERITAGE AREA.

(a) DEFINITIONS.—In this section:
(1) HERITAGE AREA.—The term ‘‘Heritage Area’’ means the
Mississippi Hills National Heritage Area established by subsection (b)(1).
(2) LOCAL COORDINATING ENTITY.—The term ‘‘local coordinating entity’’ means the local coordinating entity for Heritage
Area designated by subsection (b)(3)(A).
(3) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan for the Heritage Area required
under subsection (c)(1)(A).
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(5) STATE.—The term ‘‘State’’ means the State of Mississippi.
(b) MISSISSIPPI HILLS NATIONAL HERITAGE AREA.—
(1) ESTABLISHMENT.—There is established the Mississippi
Hills National Heritage Area in the State.
(2) BOUNDARIES.—
(A) AFFECTED COUNTIES.—The Heritage Area shall consist of all, or portions of, as specified by the boundary
description in subparagraph (B), Alcorn, Attala, Benton,

VerDate Nov 24 2008

09:36 Apr 21, 2009

Jkt 079139

PO 00011

Frm 00270

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

dkrause on GSDDPC29 with PUBLIC LAWS

PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 1261

Calhoun, Carroll, Chickasaw, Choctaw, Clay, DeSoto, Grenada, Holmes, Itawamba, Lafayette, Lee, Lowndes, Marshall, Monroe, Montgomery, Noxubee, Oktibbeha, Panola,
Pontotoc, Prentiss, Tate, Tippah, Tishomingo, Union, Webster, Winston, and Yalobusha Counties in the State.
(B) BOUNDARY DESCRIPTION.—The Heritage Area shall
have the following boundary description:
(i) traveling counterclockwise, the Heritage Area
shall be bounded to the west by U.S. Highway 51
from the Tennessee State line until it intersects Interstate 55 (at Geeslin Corner approximately 1⁄2 mile due
north of Highway Interchange 208);
(ii) from this point, Interstate 55 shall be the
western boundary until it intersects with Mississippi
Highway 12 at Highway Interchange 156, the intersection of which shall be the southwest terminus of the
Heritage Area;
(iii) from the southwest terminus, the boundary
shall—
(I) extend east along Mississippi Highway 12
until it intersects U.S. Highway 51;
(II) follow Highway 51 south until it is intersected again by Highway 12;
(III) extend along Highway 12 into downtown
Kosciusko where it intersects Mississippi Highway
35;
(IV) follow Highway 35 south until it is intersected by Mississippi Highway 14; and
(V) extend along Highway 14 until it reaches
the Alabama State line, the intersection of which
shall be the southeast terminus of the Heritage
Area;
(iv) from the southeast terminus, the boundary
of the Heritage Area shall follow the Mississippi-Alabama State line until it reaches the Mississippi-Tennessee State line, the intersection of which shall be
the northeast terminus of the Heritage Area; and
(v) the boundary shall extend due west until it
reaches U.S. Highway 51, the intersection of which
shall be the northwest terminus of the Heritage Area.
(3) LOCAL COORDINATING ENTITY.—
(A) IN GENERAL.—The local coordinating entity for the
Heritage Area shall be the Mississippi Hills Heritage Area
Alliance, a nonprofit organization registered by the State,
with the cooperation and support of the University of Mississippi.
(B) BOARD OF DIRECTORS.—
(i) IN GENERAL.—The local coordinating entity shall
be governed by a Board of Directors comprised of not
more than 30 members.
(ii) COMPOSITION.—Members of the Board of Directors shall consist of—
(I) not more than 1 representative from each
of the counties described in paragraph (2)(A); and
(II) any ex-officio members that may be
appointed by the Board of Directors, as the Board
of Directors determines to be necessary.
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(c) DUTIES AND AUTHORITIES OF LOCAL COORDINATING
ENTITY.—
(1) DUTIES OF THE LOCAL COORDINATING ENTITY.—To further the purposes of the Heritage Area, the local coordinating
entity shall—
(A) prepare, and submit to the Secretary, in accordance
with subsection (d), a management plan for the Heritage
Area;
(B) assist units of local government, regional planning
organizations, and nonprofit organizations in implementing
the approved management plan by—
(i) establishing and maintaining interpretive
exhibits and programs within the Heritage Area;
(ii) developing recreational opportunities in the
Heritage Area;
(iii) increasing public awareness of, and appreciation for, natural, historical, cultural, archaeological,
and recreational resources of the Heritage Area;
(iv) restoring historic sites and buildings in the
Heritage Area that are consistent with the themes
of the Heritage Area; and
(v) carrying out any other activity that the local
coordinating entity determines to be consistent with
this section;
(C) conduct meetings open to the public at least
annually regarding the development and implementation
of the management plan;
(D) submit an annual report to the Secretary for each
fiscal year for which the local coordinating entity receives
Federal funds under this section specifying—
(i) the accomplishments of the local coordinating
entity;
(ii) the expenses and income of the local coordinating entity;
(iii) the amounts and sources of matching funds;
(iv) the amounts leveraged with Federal funds and
sources of the leveraged funds; and
(v) grants made to any other entities during the
fiscal year;
(E) make available for audit for each fiscal year for
which the local coordinating entity receives Federal funds
under this section, all information pertaining to the
expenditure of the funds and any matching funds;
(F) require in all agreements authorizing expenditures
of Federal funds by other organizations, that the receiving
organizations make available for audit all records and other
information pertaining to the expenditure of the funds;
and
(G) ensure that each county included in the Heritage
Area is appropriately represented on any oversight advisory
committee established under this section to coordinate the
Heritage Area.
(2) AUTHORITIES.—The local coordinating entity may, subject to the prior approval of the Secretary, for the purposes
of preparing and implementing the management plan, use Federal funds made available under this section to—
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(A) make grants and loans to the State, political subdivisions of the State, nonprofit organizations, and other
persons;
(B) enter into cooperative agreements with, or provide
technical assistance to, the State, political subdivisions of
the State, nonprofit organizations, and other organizations;
(C) hire and compensate staff;
(D) obtain funds or services from any source, including
funds and services provided under any other Federal law
or program; and
(E) contract for goods or services.
(3) PROHIBITION ON ACQUISITION OF REAL PROPERTY.—The
local coordinating entity may not use Federal funds received
under this section to acquire any interest in real property.
(d) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 3 years after the date
on which funds are made available to develop the management
plan, the local coordinating entity shall submit to the Secretary
for approval a proposed management plan for the Heritage
Area.
(2) REQUIREMENTS.—The management plan for the Heritage Area shall—
(A) provide recommendations for the preservation, conservation, enhancement, funding, management, interpretation, development, and promotion of the cultural, historical,
archaeological, natural, and recreational resources of the
Heritage Area;
(B) specify existing and potential sources of funding
or economic development strategies to protect, enhance,
interpret, fund, manage, and develop the Heritage Area;
(C) include—
(i) an inventory of the natural, historical, cultural,
archaeological, and recreational resources of the Heritage Area; and
(ii) an analysis of how Federal, State, tribal, and
local programs may best be coordinated to promote
and carry out this section;
(D) provide recommendations for educational and
interpretive programs to provide information to the public
on the resources of the Heritage Area; and
(E) involve residents of affected communities and tribal
and local governments.
(3) TERMINATION OF FUNDING.—If the management plan
is not submitted to the Secretary in accordance with this subsection, the local coordinating entity shall not qualify for additional financial assistance under this section until the management plan is submitted to, and approved by, the Secretary.
(4) APPROVAL OF MANAGEMENT PLAN.—
(A) REVIEW.—Not later than 180 days after the date
on which the Secretary receives the management plan,
the Secretary shall approve or disapprove the management
plan.
(B) CONSULTATION REQUIRED.—The Secretary shall
consult with the Governor of the State and any tribal
government in which the Heritage Area is located before
approving the management plan.
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(C) CRITERIA FOR APPROVAL.—In determining whether
to approve the management plan, the Secretary shall consider whether—
(i) the local coordinating entity represents the
diverse interests of the Heritage Area, including
governments, natural and historical resource protection
organizations, educational institutions, businesses,
community residents, and recreational organizations;
(ii) the local coordinating entity has afforded adequate opportunity for public and governmental involvement (including through workshops and public
meetings) in the preparation of the management plan;
(iii) the resource protection and interpretation
strategies described in the management plan, if implemented, would adequately protect the natural, historical, cultural, archaeological, and recreational resources
of the Heritage Area;
(iv) the management plan would not adversely
affect any activities authorized on Federal or tribal
land under applicable laws or land use plans;
(v) the Secretary has received adequate assurances
from the appropriate State, tribal, and local officials
whose support is needed to ensure the effective
implementation of the State, tribal, and local aspects
of the management plan; and
(vi) the local coordinating entity has demonstrated
the financial capability, in partnership with others,
to carry out the management plan.
(D) ACTION FOLLOWING DISAPPROVAL.—
(i) IN GENERAL.—If the Secretary disapproves the
management plan, the Secretary—
(I) shall advise the local coordinating entity
in writing of the reasons for the disapproval; and
(II) may make recommendations to the local
coordinating entity for revisions to the management plan.
(ii) DEADLINE.—Not later than 180 days after
receiving a revised management plan, the Secretary
shall approve or disapprove the revised management
plan.
(E) REVIEW; AMENDMENTS.—
(i) IN GENERAL.—After approval by the Secretary
of the management plan, the Alliance shall periodically—
(I) review the management plan; and
(II) submit to the Secretary, for review and
approval by the Secretary, any recommendations
for revisions to the management plan.
(ii) IN GENERAL.—An amendment to the management plan that substantially alters the purposes of
the Heritage Area shall be reviewed by the Secretary
and approved or disapproved in the same manner as
the original management plan.
(iii) IMPLEMENTATION.—The local coordinating
entity shall not use Federal funds authorized to be
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appropriated by this section to implement an amendment to the management plan until the Secretary
approves the amendment.
(e) DUTIES AND AUTHORITIES OF THE SECRETARY.—
(1) TECHNICAL AND FINANCIAL ASSISTANCE.—
(A) IN GENERAL.—On the request of the local coordinating entity, the Secretary may provide technical and
financial assistance, on a reimbursable or nonreimbursable
basis (as determined by the Secretary), to the local coordinating entity to develop and implement the management
plan.
(B) COOPERATIVE AGREEMENTS.—The Secretary may
enter into cooperative agreements with the local coordinating entity and other public or private entities to provide
technical or financial assistance under subparagraph (A).
(C) PRIORITY.—In assisting the Heritage Area, the Secretary shall give priority to actions that assist in—
(i) conserving the significant natural, historical,
cultural, archaeological, and recreational resources of
the Heritage Area; and
(ii) providing educational, interpretive, and recreational opportunities consistent with the purposes
of the Heritage Area.
(2) EVALUATION; REPORT.—
(A) IN GENERAL.—Not later than 3 years before the
date on which authority for Federal funding terminates
for the Heritage Area under subsection (i), the Secretary
shall—
(i) conduct an evaluation of the accomplishments
of the Heritage Area; and
(ii) prepare a report with recommendations for
the future role of the National Park Service, if any,
with respect to the Heritage Area, in accordance with
subparagraph (C).
(B) EVALUATION.—An evaluation conducted under
subparagraph (A)(i) shall—
(i) assess the progress of the local coordinating
entity with respect to—
(I) accomplishing the purposes of this section
for the Heritage Area; and
(II) achieving the goals and objectives of the
approved management plan for the Heritage Area;
(ii) analyze the Federal, State, local, and private
investments in the Heritage Area to determine the
leverage and impact of the investments; and
(iii) review the management structure, partnership
relationships, and funding of the Heritage Area for
purposes of identifying the critical components for
sustainability of the Heritage Area.
(C) REPORT.—
(i) IN GENERAL.—Based on the evaluation conducted under subparagraph (A)(i), the Secretary shall
prepare a report that includes recommendations for
the future role of the National Park Service, if any,
with respect to the Heritage Area.
(ii) REQUIRED ANALYSIS.—If the report prepared
under this subparagraph recommends that Federal
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funding for the Heritage Area be reauthorized, the
report shall include an analysis of—
(I) ways in which Federal funding for the
Heritage Area may be reduced or eliminated; and
(II) the appropriate time period necessary to
achieve the recommended reduction or elimination.
(iii) SUBMISSION TO CONGRESS.—On completion of
a report under this subparagraph, the Secretary shall
submit the report to—
(I) the Committee on Energy and Natural
Resources of the Senate; and
(II) the Committee on Natural Resources of
the House of Representatives.
(f) RELATIONSHIP TO OTHER FEDERAL AGENCIES.—
(1) IN GENERAL.—Nothing in this section affects the
authority of a Federal agency to provide technical or financial
assistance under any other law.
(2) CONSULTATION AND COORDINATION.—To the maximum
extent practicable, the head of any Federal agency planning
to conduct activities that may have an impact on the Heritage
Area is encouraged to consult and coordinate the activities
with the Secretary and the local coordinating entity.
(3) OTHER FEDERAL AGENCIES.—Nothing in this section—
(A) modifies, alters, or amends any laws (including
regulations) authorizing a Federal agency to manage Federal land under the jurisdiction of the Federal agency;
(B) limits the discretion of a Federal land manager
to implement an approved land use plan within the boundaries of the Heritage Area; or
(C) modifies, alters, or amends any authorized use
of Federal land under the jurisdiction of a Federal agency.
(g) EFFECT.—
(1) PROPERTY OWNERS AND REGULATORY PROTECTIONS.—
Nothing in this section—
(A) abridges the rights of any owner of public or private
property, including the right to refrain from participating
in any plan, project, program, or activity conducted within
the Heritage Area;
(B) requires any property owner to—
(i) permit public access (including Federal, tribal,
State, or local government access) to the property; or
(ii) modify any provisions of Federal, tribal, State,
or local law with regard to public access or use of
private land;
(C) alters any duly adopted land use regulations,
approved land use plan, or any other regulatory authority
of any Federal, State, or local agency, or tribal government;
(D) conveys any land use or other regulatory authority
to the local coordinating entity;
(E) authorizes or implies the reservation or appropriation of water or water rights;
(F) diminishes the authority of the State to manage
fish and wildlife, including the regulation of fishing and
hunting within the Heritage Area; or
(G) creates any liability, or affects any liability under
any other law, of any private property owner with respect
to any person injured on the private property.
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(2) NO EFFECT ON INDIAN TRIBES.—Nothing in this section—
(A) restricts an Indian tribe from protecting cultural
or religious sites on tribal land; or
(B) diminishes the trust responsibilities or governmentto-government obligations of the United States to any
Indian tribe recognized by the Federal Government.
(h) AUTHORIZATION OF APPROPRIATIONS.—
(1) IN GENERAL.—There is authorized to be appropriated
to carry out this section $10,000,000, of which not more than
$1,000,000 may be made available for any fiscal year.
(2) AVAILABILITY.—Amounts made available under paragraph (1) shall remain available until expended.
(3) COST-SHARING REQUIREMENT.—
(A) IN GENERAL.—The Federal share of the total cost
of any activity under this section shall be not more than
50 percent.
(B) FORM.—The non-Federal contribution—
(i) shall be from non-Federal sources; and
(ii) may be in the form of in-kind contributions
of goods or services fairly valued.
(i) TERMINATION OF FINANCIAL ASSISTANCE.—The authority of
the Secretary to provide financial assistance under this section
terminates on the date that is 15 years after the date of enactment
of this Act.
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(a) DEFINITIONS.—In this section:
(1) BOARD.—The term ‘‘Board’’ means the Board of Directors of the local coordinating entity.
(2) HERITAGE AREA.—The term ‘‘Heritage Area’’ means the
Mississippi Delta National Heritage Area established by subsection (b)(1).
(3) LOCAL COORDINATING ENTITY.—The term ‘‘local coordinating entity’’ means the local coordinating entity for the Heritage Area designated by subsection (b)(4)(A).
(4) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the management plan for the Heritage Area developed
under subsection (d).
(5) MAP.—The term ‘‘map’’ means the map entitled ‘‘Mississippi Delta National Heritage Area’’, numbered T13/80,000,
and dated April 2008.
(6) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(7) STATE.—The term ‘‘State’’ means the State of Mississippi.
(b) ESTABLISHMENT.—
(1) ESTABLISHMENT.—There is established in the State the
Mississippi Delta National Heritage Area.
(2) BOUNDARIES.—The Heritage Area shall include all counties in the State that contain land located in the alluvial
floodplain of the Mississippi Delta, including Bolivar, Carroll,
Coahoma, Desoto, Holmes, Humphreys, Issaquena, Leflore,
Panola, Quitman, Sharkey, Sunflower, Tallahatchie, Tate,
Tunica, Warren, Washington, and Yazoo Counties in the State,
as depicted on the map.
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(3) AVAILABILITY OF MAP.—The map shall be on file and
available for public inspection in the office of the Director
of the National Park Service.
(4) LOCAL COORDINATING ENTITY.—
(A) DESIGNATION.—The Mississippi Delta National
Heritage Area Partnership shall be the local coordinating
entity for the Heritage Area.
(B) BOARD OF DIRECTORS.—
(i) COMPOSITION.—
(I) IN GENERAL.—The local coordinating entity
shall be governed by a Board of Directors composed
of 15 members, of whom—
(aa) 1 member shall be appointed by Delta
State University;
(bb) 1 member shall be appointed by Mississippi Valley State University;
(cc) 1 member shall be appointed by
Alcorn State University;
(dd) 1 member shall be appointed by the
Delta Foundation;
(ee) 1 member shall be appointed by the
Smith Robertson Museum;
(ff) 1 member shall be appointed from the
office of the Governor of the State;
(gg) 1 member shall be appointed by Delta
Council;
(hh) 1 member shall be appointed from
the Mississippi Arts Commission;
(ii) 1 member shall be appointed from the
Mississippi Department of Archives and History;
(jj) 1 member shall be appointed from the
Mississippi Humanities Council; and
(kk) up to 5 additional members shall be
appointed for staggered 1- and 2-year terms
by County boards in the Heritage Area.
(II) RESIDENCY REQUIREMENTS.—At least 7
members of the Board shall reside in the Heritage
Area.
(ii) OFFICERS.—
(I) IN GENERAL.—At the initial meeting of the
Board, the members of the Board shall appoint
a Chairperson, Vice Chairperson, and Secretary/
Treasurer.
(II) DUTIES.—
(aa) CHAIRPERSON.—The duties of the
Chairperson shall include—
(AA) presiding over meetings of the
Board;
(BB) executing documents of the
Board; and
(CC) coordinating activities of the
Heritage Area with Federal, State, local,
and nongovernmental officials.
(bb) VICE CHAIRPERSON.—The Vice Chairperson shall act as Chairperson in the absence
or disability of the Chairperson.
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(iii) MANAGEMENT AUTHORITY.—
(I) IN GENERAL.—The Board shall—
(aa) exercise all corporate powers of the
local coordinating entity;
(bb) manage the activities and affairs of
the local coordinating entity; and
(cc) subject to any limitations in the articles and bylaws of the local coordinating
entity, this section, and any other applicable
Federal or State law, establish the policies
of the local coordinating entity.
(II) STAFF.—The Board shall have the
authority to employ any services and staff that
are determined to be necessary by a majority vote
of the Board.
(iv) BYLAWS.—
(I) IN GENERAL.—The Board may amend or
repeal the bylaws of the local coordinating entity
at any meeting of the Board by a majority vote
of the Board.
(II) NOTICE.—The Board shall provide notice
of any meeting of the Board at which an amendment to the bylaws is to be considered that
includes the text or a summary of the proposed
amendment.
(v) MINUTES.—Not later than 60 days after a
meeting of the Board, the Board shall distribute the
minutes of the meeting among all Board members and
the county supervisors in each county within the Heritage Area.
(c) DUTIES AND AUTHORITIES OF LOCAL COORDINATING
ENTITY.—
(1) DUTIES OF THE LOCAL COORDINATING ENTITY.—To further the purposes of the Heritage Area, the local coordinating
entity shall—
(A) prepare, and submit to the Secretary, in accordance
with subsection (d), a management plan for the Heritage
Area;
(B) assist units of local government, regional planning
organizations, and nonprofit organizations in implementing
the approved management plan by—
(i) carrying out programs and projects that recognize, protect, and enhance important resource values
within the Heritage Area;
(ii) establishing and maintaining interpretive
exhibits and programs within the Heritage Area;
(iii) developing recreational and educational
opportunities in the Heritage Area;
(iv) increasing public awareness of, and appreciation for, natural, historic, scenic, and cultural resources
of the Heritage Area;
(v) protecting and restoring historic sites and
buildings in the Heritage Area that are consistent with
the themes of the Heritage Area;
(vi) ensuring that signs identifying points of public
access and sites of interest are posted throughout the
Heritage Area; and
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(vii) promoting a wide range of partnerships among
governments, organizations, and individuals to further
the purposes of the Heritage Area;
(C) consider the interests of diverse units of government, businesses, organizations, and individuals in the
Heritage Area in the preparation and implementation of
the management plan;
(D) conduct meetings open to the public at least semiannually regarding the development and implementation
of the management plan;
(E) submit an annual report to the Secretary for each
fiscal year for which the local coordinating entity receives
Federal funds under this section specifying—
(i) the accomplishments of the local coordinating
entity;
(ii) the expenses and income of the local coordinating entity;
(iii) the amounts and sources of matching funds;
(iv) the amounts leveraged with Federal funds and
sources of the leveraged funds; and
(v) grants made to any other entities during the
fiscal year;
(F) make available for audit for each fiscal year for
which the local coordinating entity receives Federal funds
under this section, all information pertaining to the
expenditure of the funds and any matching funds;
(G) require in all agreements authorizing expenditures
of Federal funds by other organizations, that the receiving
organizations make available for audit all records and other
information pertaining to the expenditure of the funds;
and
(H) encourage, by appropriate means, economic
development that is consistent with the purposes of the
Heritage Area.
(2) AUTHORITIES.—The local coordinating entity may, subject to the prior approval of the Secretary, for the purposes
of preparing and implementing the management plan, use Federal funds made available under this section to—
(A) make grants to the State, political subdivisions
of the State, nonprofit organizations, and other persons;
(B) enter into cooperative agreements with, or provide
technical assistance to, the State, political subdivisions of
the State, nonprofit organizations, Federal agencies, and
other interested parties;
(C) hire and compensate staff;
(D) obtain funds or services from any source, including
funds and services provided under any other Federal law
or program;
(E) contract for goods or services; and
(F) support activities of partners and any other activities that further the purposes of the Heritage Area and
are consistent with the approved management plan.
(3) PROHIBITION ON ACQUISITION OF REAL PROPERTY.—The
local coordinating entity may not use Federal funds received
under this section to acquire any interest in real property.
(d) MANAGEMENT PLAN.—

Public
information.
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(1) IN GENERAL.—Not later than 3 years after the date
on which funds are made available to develop the management
plan, the local coordinating entity shall submit to the Secretary
for approval a proposed management plan for the Heritage
Area.
(2) REQUIREMENTS.—The management plan for the Heritage Area shall—
(A) describe comprehensive policies, goals, strategies,
and recommendations for telling the story of the heritage
of the region and encouraging long-term resource protection, enhancement, interpretation, funding, management,
and development of the Heritage Area;
(B) take into consideration existing State, county, and
local plans in the development and implementation of the
management plan;
(C) include a description of actions and commitments
that governments, private organizations, and citizens plan
to take to protect, enhance, and interpret the cultural,
historical, archaeological, natural, and recreational
resources of the Heritage Area;
(D) specify existing and potential sources of funding
or economic development strategies to protect, enhance,
interpret, fund, manage, and develop the Heritage Area;
(E) include an inventory of the cultural, historical,
archaeological, natural, and recreational resources of the
Heritage Area relating to the stories and themes of the
region that should be protected, enhanced, managed, or
developed;
(F) recommend policies and strategies for resource
management including, the development of intergovernmental and interagency agreements to protect the natural,
historic, cultural, educational, scenic, and recreational
resources of the Heritage Area;
(G) describe a program for implementation of the
management plan, including—
(i) performance goals;
(ii) plans for resource protection, enhancement,
and interpretation; and
(iii) specific commitments for implementation that
have been made by the local coordinating entity or
any government, organization, business, or individual;
(H) include an analysis of, and recommendations for,
ways in which Federal, State, tribal, and local programs
may best be coordinated (including the role of the National
Park Service and other Federal agencies associated with
the Heritage Area) to further the purposes of this section;
(I) include an interpretive plan for the Heritage Area;
and
(J) include a business plan that—
(i) describes the role, operation, financing, and
functions of the local coordinating entity and of each
of the major activities described in the management
plan; and
(ii) provides adequate assurances that the local
coordinating entity has the partnerships and financial
and other resources necessary to implement the
management plan for the Heritage Area.
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(3) TERMINATION OF FUNDING.—If the management plan
is not submitted to the Secretary in accordance with this subsection, the local coordinating entity shall not qualify for additional financial assistance under this section until the management plan is submitted to, and approved by, the Secretary.
(4) APPROVAL OF MANAGEMENT PLAN.—
(A) REVIEW.—Not later than 180 days after the date
on which the Secretary receives the management plan,
the Secretary shall approve or disapprove the management
plan.
(B) CONSULTATION REQUIRED.—The Secretary shall
consult with the Governor of the State and any tribal
government in which the Heritage Area is located before
approving the management plan.
(C) CRITERIA FOR APPROVAL.—In determining whether
to approve the management plan, the Secretary shall consider whether—
(i) the local coordinating entity represents the
diverse interests of the Heritage Area, including
governments, natural and historic resource protection
organizations, educational institutions, businesses,
community residents, and recreational organizations;
(ii) the local coordinating entity has afforded adequate opportunity for public and governmental involvement (including through workshops and public
meetings) in the preparation of the management plan;
(iii) the resource protection and interpretation
strategies described in the management plan, if implemented, would adequately protect the cultural, historical, archaeological, natural, and recreational resources
of the Heritage Area;
(iv) the management plan would not adversely
affect any activities authorized on Federal or tribal
land under applicable laws or land use plans;
(v) the Secretary has received adequate assurances
from the appropriate State, tribal, and local officials
whose support is needed to ensure the effective
implementation of the State, tribal, and local aspects
of the management plan; and
(vi) the local coordinating entity has demonstrated
the financial capability, in partnership with others,
to carry out the management plan.
(D) ACTION FOLLOWING DISAPPROVAL.—
(i) IN GENERAL.—If the Secretary disapproves the
management plan, the Secretary—
(I) shall advise the local coordinating entity
in writing of the reasons for the disapproval; and
(II) may make recommendations to the local
coordinating entity for revisions to the management plan.
(ii) DEADLINE.—Not later than 180 days after
receiving a revised management plan, the Secretary
shall approve or disapprove the revised management
plan.
(E) AMENDMENTS.—
(i) IN GENERAL.—An amendment to the management plan that substantially alters the purposes of
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the Heritage Area shall be reviewed by the Secretary
and approved or disapproved in the same manner as
the original management plan.
(ii) IMPLEMENTATION.—The local coordinating
entity shall not use Federal funds authorized to be
appropriated by this section to implement an amendment to the management plan until the Secretary
approves the amendment.
(e) DUTIES AND AUTHORITIES OF THE SECRETARY.—
(1) TECHNICAL AND FINANCIAL ASSISTANCE.—
(A) IN GENERAL.—On the request of the local coordinating entity, the Secretary may provide technical and
financial assistance, on a reimbursable or nonreimbursable
basis (as determined by the Secretary), to the local coordinating entity to develop and implement the management
plan.
(B) COOPERATIVE AGREEMENTS.—The Secretary may
enter into cooperative agreements with the local coordinating entity and other public or private entities to provide
technical or financial assistance under subparagraph (A).
(C) PRIORITY.—In assisting the Heritage Area, the Secretary shall give priority to actions that assist in—
(i) conserving the significant cultural, historical,
archaeological, natural, and recreational resources of
the Heritage Area; and
(ii) providing educational, interpretive, and recreational opportunities consistent with the purposes
of the Heritage Area.
(D) PROHIBITION OF CERTAIN REQUIREMENTS.—The Secretary may not, as a condition of the provision of technical
or financial assistance under this subsection, require any
recipient of the assistance to impose or modify any land
use restriction or zoning ordinance.
(2) EVALUATION; REPORT.—
(A) IN GENERAL.—Not later than 3 years before the
date on which authority for Federal funding terminates
for the Heritage Area under subsection (i), the Secretary
shall—
(i) conduct an evaluation of the accomplishments
of the Heritage Area; and
(ii) prepare a report with recommendations for
the future role of the National Park Service, if any,
with respect to the Heritage Area, in accordance with
subparagraph (C).
(B) EVALUATION.—An evaluation conducted under
subparagraph (A)(i) shall—
(i) assess the progress of the local coordinating
entity with respect to—
(I) accomplishing the purposes of this section
for the Heritage Area; and
(II) achieving the goals and objectives of the
approved management plan for the Heritage Area;
(ii) analyze the Federal, State, local, and private
investments in the Heritage Area to determine the
leverage and impact of the investments; and
(iii) review the management structure, partnership
relationships, and funding of the Heritage Area for
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purposes of identifying the critical components for
sustainability of the Heritage Area.
(C) REPORT.—
(i) IN GENERAL.—Based on the evaluation conducted under subparagraph (A)(i), the Secretary shall
prepare a report that includes recommendations for
the future role of the National Park Service, if any,
with respect to the Heritage Area.
(ii) REQUIRED ANALYSIS.—If the report prepared
under this subparagraph recommends that Federal
funding for the Heritage Area be reauthorized, the
report shall include an analysis of—
(I) ways in which Federal funding for the
Heritage Area may be reduced or eliminated; and
(II) the appropriate time period necessary to
achieve the recommended reduction or elimination.
(iii) SUBMISSION TO CONGRESS.—On completion of
a report under this subparagraph, the Secretary shall
submit the report to—
(I) the Committee on Energy and Natural
Resources of the Senate; and
(II) the Committee on Natural Resources of
the House of Representatives.
(f) RELATIONSHIP TO OTHER FEDERAL AGENCIES.—
(1) IN GENERAL.—Nothing in this section affects the
authority of a Federal agency to provide technical or financial
assistance under any other law.
(2) CONSULTATION AND COORDINATION.—To the maximum
extent practicable, the head of any Federal agency planning
to conduct activities that may have an impact on the Heritage
Area is encouraged to consult and coordinate the activities
with the Secretary and the local coordinating entity.
(3) OTHER FEDERAL AGENCIES.—Nothing in this section—
(A) modifies, alters, or amends any laws (including
regulations) authorizing a Federal agency to manage Federal land under the jurisdiction of the Federal agency;
(B) limits the discretion of a Federal land manager
to implement an approved land use plan within the boundaries of the Heritage Area; or
(C) modifies, alters, or amends any authorized use
of Federal land under the jurisdiction of a Federal agency.
(g) PROPERTY OWNERS AND REGULATORY PROTECTIONS.—
Nothing in this section—
(1) abridges the rights of any owner of public or private
property, including the right to refrain from participating in
any plan, project, program, or activity conducted within the
Heritage Area;
(2) requires any property owner to—
(A) permit public access (including Federal, tribal,
State, or local government access) to the property; or
(B) modify any provisions of Federal, tribal, State,
or local law with regard to public access or use of private
land;
(3) alters any duly adopted land use regulations, approved
land use plan, or any other regulatory authority of any Federal,
State, or local agency, or tribal government;
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(4) conveys any land use or other regulatory authority
to the local coordinating entity;
(5) authorizes or implies the reservation or appropriation
of water or water rights;
(6) diminishes the authority of the State to manage fish
and wildlife, including the regulation of fishing and hunting
within the Heritage Area;
(7) creates any liability, or affects any liability under any
other law, of any private property owner with respect to any
person injured on the private property;
(8) restricts an Indian tribe from protecting cultural or
religious sites on tribal land; or
(9) diminishes the trust responsibilities of government-togovernment obligations of the United States of any federally
recognized Indian tribe.
(h) AUTHORIZATION OF APPROPRIATIONS.—
(1) IN GENERAL.—There is authorized to be appropriated
to carry out this section $10,000,000, of which not more than
$1,000,000 may be made available for any fiscal year.
(2) COST-SHARING REQUIREMENT.—
(A) IN GENERAL.—The Federal share of the total cost
of any activity under this section shall be not more than
50 percent.
(B) FORM.—The non-Federal contribution—
(i) shall be from non-Federal sources; and
(ii) may be in the form of in-kind contributions
of goods or services fairly valued.
(i) TERMINATION OF FINANCIAL ASSISTANCE.—The authority of
the Secretary to provide financial assistance under this section
terminates on the date that is 15 years after the date of enactment
of this Act.
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(a) PURPOSES.—The purposes of this section are—
(1) to preserve, support, conserve, and interpret the legacy
of the region represented by the Heritage Area as described
in the feasibility study prepared by the National Park Service;
(2) to promote heritage, cultural, and recreational tourism,
and to develop educational and cultural programs for visitors
and the general public;
(3) to recognize and interpret important events and
geographic locations representing key developments in the
growth of the United States, including the Native American,
Colonial American, European American, and African American
heritage;
(4) to recognize and interpret the manner by which the
distinctive geography of the region has shaped the development
of the settlement, defense, transportation, commerce, and culture of the region;
(5) to provide a cooperative management framework to
foster a close working relationship with all levels of government,
the private sector, and the local communities in the region
to identify, preserve, interpret, and develop the historical, cultural, scenic, and natural resources of the region for the educational and inspirational benefit of current and future generations; and
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(6) to provide appropriate linkages between units of the
National Park System and communities, governments, and
organizations within the Heritage Area.
(b) DEFINITIONS.—In this section:
(1) HERITAGE AREA.—The term ‘‘Heritage Area’’ means the
Muscle Shoals National Heritage Area established by subsection (c)(1).
(2) LOCAL COORDINATING ENTITY.—The term ‘‘local coordinating entity’’ means the Muscle Shoals Regional Center, the
local coordinating entity for the Heritage Area designated by
subsection (c)(4).
(3) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the plan for the Heritage Area required under subsection
(d)(1)(A).
(4) MAP.—The term ‘‘map’’ means the map entitled ‘‘Muscle
Shoals National Heritage Area’’, numbered T08/80,000, and
dated October 2007.
(5) STATE.—The term ‘‘State’’ means the State of Alabama.
(c) ESTABLISHMENT.—
(1) IN GENERAL.—There is established the Muscle Shoals
National Heritage Area in the State.
(2) BOUNDARIES.—The Heritage Area shall be comprised
of the following areas, as depicted on the map:
(A) The Counties of Colbert, Franklin, Lauderdale,
Lawrence, Limestone, and Morgan, Alabama.
(B) The Wilson Dam.
(C) The Handy Home.
(D) The birthplace of Helen Keller.
(3) AVAILABILITY MAP.—The map shall be on file and available for public inspection in the appropriate offices of the
National Park Service and the local coordinating entity.
(4) LOCAL COORDINATING ENTITY.—The Muscle Shoals
Regional Center shall be the local coordinating entity for the
Heritage Area.
(d) DUTIES AND AUTHORITIES OF LOCAL COORDINATING
ENTITY.—
(1) DUTIES OF THE LOCAL COORDINATING ENTITY.—To further the purposes of the Heritage Area, the local coordinating
entity shall—
(A) prepare, and submit to the Secretary, in accordance
with subsection (e), a management plan for the Heritage
Area;
(B) submit an annual report to the Secretary for each
fiscal year for which the local coordinating entity receives
Federal funds under this section specifying—
(i) the accomplishments of the local coordinating
entity;
(ii) the expenses and income of the local coordinating entity;
(iii) the amounts and sources of matching funds;
(iv) the amounts leveraged with Federal funds and
sources of the leveraged funds; and
(v) grants made to any other entities during the
fiscal year;
(C) make available for audit for each fiscal year for
which the local coordinating entity receives Federal funds
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under this section, all information pertaining to the
expenditure of the funds and any matching funds;
(D) encourage, by appropriate means, economic
development that is consistent with the purposes of the
Heritage Area; and
(E) serve as a catalyst for the implementation of
projects and programs among diverse partners in the Heritage Area.
(2) AUTHORITIES.—The local coordinating entity may, subject to the prior approval of the Secretary, for the purposes
of preparing and implementing the management plan, use Federal funds made available under this section to—
(A) make grants to the State, political subdivisions
of the State, nonprofit organizations, and other persons;
(B) enter into cooperative agreements with, or provide
technical assistance to, the State, political subdivisions of
the State, nonprofit organizations, Federal agencies, and
other interested parties;
(C) hire and compensate staff, including individuals
with expertise in—
(i) natural, historical, cultural, educational, scenic,
and recreational resource conservation;
(ii) economic and community development; and
(iii) heritage planning;
(D) obtain funds or services from any source, including
funds and services provided under any other Federal law
or program;
(E) contract for goods or services; and
(F) support activities of partners and any other activities that further the purposes of the Heritage Area and
are consistent with the approved management plan.
(3) PROHIBITION ON ACQUISITION OF REAL PROPERTY.—The
local coordinating entity may not use Federal funds received
under this section to acquire any interest in real property.
(e) MANAGEMENT PLAN.—
(1) IN GENERAL.—Not later than 3 years after the date
on which funds are made available to develop the management
plan, the local coordinating entity shall submit to the Secretary
for approval a proposed management plan for the Heritage
Area.
(2) REQUIREMENTS.—The management plan for the Heritage Area shall—
(A) describe comprehensive policies, goals, strategies,
and recommendations for telling the story of the heritage
of the area covered by the Heritage Area and encouraging
long-term resource protection, enhancement, interpretation,
funding, management, and development of the Heritage
Area;
(B) include a description of actions and commitments
that Federal, State, tribal, and local governments, private
organizations, and citizens plan to take to protect, enhance,
interpret, fund, manage, and develop the natural, historic,
cultural, educational, scenic, and recreational resources of
the Heritage Area;
(C) specify existing and potential sources of funding
or economic development strategies to protect, enhance,
interpret, fund, manage, and develop the Heritage Area;
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(D) include an inventory of the natural, historic, cultural, educational, scenic, and recreational resources of the
Heritage Area relating to the stories and themes of the
Heritage Area that should be protected, enhanced, interpreted, managed, funded, or developed;
(E) recommend policies and strategies for resource
management, including the development of intergovernmental and interagency agreements to protect, enhance,
interpret, fund, manage, and develop the natural, historic,
cultural, educational, scenic, and recreational resources of
the Heritage Area;
(F) describe a program for implementation of the
management plan, including—
(i) performance goals;
(ii) plans for resource protection, enhancement,
interpretation, funding, management, and development; and
(iii) specific commitments for implementation that
have been made by the local coordinating entity or
any Federal, State, tribal, or local government agency,
organization, business, or individual;
(G) include an analysis of, and recommendations for,
ways in which Federal, State, tribal, and local programs
may best be coordinated (including the role of the National
Park Service and other Federal agencies associated with
the Heritage Area) to further the purposes of this section;
and
(H) include a business plan that—
(i) describes the role, operation, financing, and
functions of the local coordinating entity and of each
of the major activities described in the management
plan; and
(ii) provides adequate assurances that the local
coordinating entity has the partnerships and financial
and other resources necessary to implement the
management plan for the Heritage Area.
(3) TERMINATION OF FUNDING.—If the management plan
is not submitted to the Secretary by the date that is 3 years
after the date on which funds are first made available to
develop the management plan, the local coordinating entity
shall not qualify for additional financial assistance under this
section until the management plan is submitted to, and
approved by, the Secretary.
(4) APPROVAL OF MANAGEMENT PLAN.—
(A) REVIEW.—Not later than 180 days after the date
on which the Secretary receives the management plan,
the Secretary shall approve or disapprove the management
plan.
(B) CONSULTATION REQUIRED.—The Secretary shall
consult with the Governor of the State in which the Heritage Area is located before approving the management plan.
(C) CRITERIA FOR APPROVAL.—In determining whether
to approve the management plan, the Secretary shall consider whether—
(i) the local coordinating entity represents the
diverse interests of the Heritage Area, including Federal, State, tribal, and local governments, natural and
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historic resource protection organizations, educational
institutions, businesses, community residents, recreational organizations, and private property owners;
(ii) the local coordinating entity—
(I) has afforded adequate opportunity for
public and Federal, State, tribal, and local governmental involvement (including through workshops
and public meetings) in the preparation of the
management plan; and
(II) provides for at least semiannual public
meetings to ensure adequate implementation of
the management plan;
(iii) the resource protection, enhancement,
interpretation, funding, management, and development
strategies described in the management plan, if implemented, would adequately protect, enhance, interpret,
fund, manage, and develop the natural, historic, cultural, scenic, and recreational resources of the Heritage
Area;
(iv) the management plan would not adversely
affect any activities authorized on Federal land under
applicable laws or land use plans;
(v) the Secretary has received adequate assurances
from the appropriate State, tribal, and local officials
whose support is needed to ensure the effective
implementation of the State, tribal, and local aspects
of the management plan;
(vi) the local coordinating entity has demonstrated
the financial capability, in partnership with others,
to carry out the management plan; and
(vii) the management plan demonstrates partnerships among the local coordinating entity, Federal,
State, tribal, and local governments, regional planning
organizations, nonprofit organizations, and private
sector parties for implementation of the management
plan.
(D) DISAPPROVAL.—
(i) IN GENERAL.—If the Secretary disapproves the
management plan, the Secretary—
(I) shall advise the local coordinating entity
in writing of the reasons for the disapproval; and
(II) may make recommendations to the local
coordinating entity for revisions to the management plan.
(ii) DEADLINE.—Not later than 180 days after
receiving a revised management plan, the Secretary
shall approve or disapprove the revised management
plan.
(E) AMENDMENTS.—
(i) IN GENERAL.—An amendment to the management plan that substantially alters the purposes of
the Heritage Area shall be reviewed by the Secretary
and approved or disapproved in the same manner as
the original management plan.
(ii) IMPLEMENTATION.—The local coordinating
entity shall not use Federal funds authorized by this
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section to implement an amendment to the management plan until the Secretary approves the amendment.
(F) AUTHORITIES.—The Secretary may—
(i) provide technical assistance under the authority
of this section for the development and implementation
of the management plan; and
(ii) enter into cooperative agreements with
interested parties to carry out this section.
(f) DUTIES AND AUTHORITIES OF THE SECRETARY.—
(1) TECHNICAL AND FINANCIAL ASSISTANCE.—
(A) IN GENERAL.—On the request of the local coordinating entity, the Secretary may provide technical and
financial assistance, on a reimbursable or nonreimbursable
basis (as determined by the Secretary), to the local coordinating entity to develop and implement the management
plan.
(B) COOPERATIVE AGREEMENTS.—The Secretary may
enter into cooperative agreements with the local coordinating entity and other public or private entities to provide
technical or financial assistance under subparagraph (A).
(2) EVALUATION; REPORT.—
(A) IN GENERAL.—Not later than 3 years before the
date on which authority for Federal funding terminates
for the Heritage Area under subsection (j), the Secretary
shall—
(i) conduct an evaluation of the accomplishments
of the Heritage Area; and
(ii) prepare a report with recommendations for
the future role of the National Park Service, if any,
with respect to the Heritage Area, in accordance with
subparagraph (C).
(B) EVALUATION.—An evaluation conducted under
subparagraph (A)(i) shall—
(i) assess the progress of the local coordinating
entity with respect to—
(I) accomplishing the purposes of this section
for the Heritage Area; and
(II) achieving the goals and objectives of the
approved management plan for the Heritage Area;
(ii) analyze the Federal, State, tribal, local, and
private investments in the Heritage Area to determine
the leverage and impact of the investments; and
(iii) review the management structure, partnership
relationships, and funding of the Heritage Area for
purposes of identifying the critical components for
sustainability of the Heritage Area.
(C) REPORT.—
(i) IN GENERAL.—Based on the evaluation conducted under subparagraph (A)(i), the Secretary shall
prepare a report that includes recommendations for
the future role of the National Park Service, if any,
with respect to the Heritage Area.
(ii) REQUIRED ANALYSIS.—If the report prepared
under this subparagraph recommends that Federal
funding for the Heritage Area be reauthorized, the
report shall include an analysis of—
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(I) ways in which Federal funding for the
Heritage Area may be reduced or eliminated; and
(II) the appropriate time period necessary to
achieve the recommended reduction or elimination.
(iii) SUBMISSION TO CONGRESS.—On completion of
a report under this subparagraph, the Secretary shall
submit the report to—
(I) the Committee on Energy and Natural
Resources of the Senate; and
(II) the Committee on Natural Resources of
the House of Representatives.
(g) RELATIONSHIP TO OTHER FEDERAL AGENCIES.—
(1) IN GENERAL.—Nothing in this section affects the
authority of a Federal agency to provide technical or financial
assistance under any other law.
(2) CONSULTATION AND COORDINATION.—To the maximum
extent practicable, the head of any Federal agency planning
to conduct activities that may have an impact on the Heritage
Area is encouraged to consult and coordinate the activities
with the Secretary and the local coordinating entity to the
maximum extent practicable.
(3) OTHER FEDERAL AGENCIES.—Nothing in this section—
(A) modifies, alters, or amends any laws (including
regulations) authorizing a Federal agency to manage Federal land under the jurisdiction of the Federal agency;
(B) limits the discretion of a Federal land manager
to implement an approved land use plan within the boundaries of the Heritage Area; or
(C) modifies, alters, or amends any authorized use
of Federal land under the jurisdiction of a Federal agency.
(h) PROPERTY OWNERS AND REGULATORY PROTECTIONS.—
Nothing in this section—
(1) abridges the rights of any owner of public or private
property, including the right to refrain from participating in
any plan, project, program, or activity conducted within the
Heritage Area;
(2) requires any property owner to—
(A) permit public access (including Federal, tribal,
State, or local government access) to the property; or
(B) modify any provisions of Federal, tribal, State,
or local law with regard to public access or use of private
land;
(3) alters any duly adopted land use regulations, approved
land use plan, or any other regulatory authority of any Federal,
State, or local agency, or tribal government;
(4) conveys any land use or other regulatory authority
to the local coordinating entity;
(5) authorizes or implies the reservation or appropriation
of water or water rights;
(6) diminishes the authority of the State to manage fish
and wildlife, including the regulation of fishing and hunting
within the Heritage Area; or
(7) creates any liability, or affects any liability under any
other law, of any private property owner with respect to any
person injured on the private property.
(i) AUTHORIZATION OF APPROPRIATIONS.—
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(1) IN GENERAL.—There is authorized to be appropriated
to carry out this section $10,000,000, of which not more than
$1,000,000 may be made available for any fiscal year.
(2) AVAILABILITY.—Funds made available under paragraph
(1) shall remain available until expended.
(3) COST-SHARING REQUIREMENT.—
(A) IN GENERAL.—The Federal share of the total cost
of any activity under this section shall be not more than
50 percent.
(B) FORM.—The non-Federal contribution may be in
the form of in-kind contributions of goods or services fairly
valued.
(4) USE OF FEDERAL FUNDS FROM OTHER SOURCES.—Nothing
in this section precludes the local coordinating entity from
using Federal funds available under provisions of law other
than this section for the purposes for which those funds were
authorized.
(j) TERMINATION OF EFFECTIVENESS.—The authority of the Secretary to provide financial assistance under this section terminates
on the date that is 15 years after the date of enactment of this
Act.
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SEC. 8010. KENAI MOUNTAINS-TURNAGAIN ARM NATIONAL HERITAGE
AREA, ALASKA.

(a) DEFINITIONS.—In this section:
(1) HERITAGE AREA.—The term ‘‘Heritage Area’’ means the
Kenai Mountains-Turnagain Arm National Heritage Area
established by subsection (b)(1).
(2) LOCAL COORDINATING ENTITY.—The term ‘‘local coordinating entity’’ means the Kenai Mountains-Turnagain Arm Corridor Communities Association.
(3) MANAGEMENT PLAN.—The term ‘‘management plan’’
means the plan prepared by the local coordinating entity for
the Heritage Area that specifies actions, policies, strategies,
performance goals, and recommendations to meet the goals
of the Heritage Area, in accordance with this section.
(4) MAP.—The term ‘‘map’’ means the map entitled ‘‘Proposed Kenai Mountains-Turnagain Arm NHA’’ and dated
August 7, 2007.
(5) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(b) DESIGNATION OF THE KENAI MOUNTAINS-TURNAGAIN ARM
NATIONAL HERITAGE AREA.—
(1) ESTABLISHMENT.—There is established the Kenai Mountains-Turnagain Arm National Heritage Area.
(2) BOUNDARIES.—The Heritage Area shall be comprised
of the land in the Kenai Mountains and upper Turnagain
Arm region, as generally depicted on the map.
(3) AVAILABILITY OF MAP.—The map shall be on file and
available for public inspection in—
(A) the appropriate offices of the Forest Service, Chugach National Forest;
(B) the Alaska Regional Office of the National Park
Service; and
(C) the office of the Alaska State Historic Preservation
Officer.
(c) MANAGEMENT PLAN.—
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(1) LOCAL COORDINATING ENTITY.—The local coordinating
entity, in partnership with other interested parties, shall
develop a management plan for the Heritage Area in accordance
with this section.
(2) REQUIREMENTS.—The management plan for the Heritage Area shall—
(A) describe comprehensive policies, goals, strategies,
and recommendations for use in—
(i) telling the story of the heritage of the area
covered by the Heritage Area; and
(ii) encouraging long-term resource protection,
enhancement, interpretation, funding, management,
and development of the Heritage Area;
(B) include a description of actions and commitments
that the Federal Government, State, tribal, and local
governments, private organizations, and citizens will take
to protect, enhance, interpret, fund, manage, and develop
the natural, historical, cultural, educational, scenic, and
recreational resources of the Heritage Area;
(C) specify existing and potential sources of funding
or economic development strategies to protect, enhance,
interpret, fund, manage, and develop the Heritage Area;
(D) include an inventory of the natural, historical, cultural, educational, scenic, and recreational resources of the
Heritage Area relating to the national importance and
themes of the Heritage Area that should be protected,
enhanced, interpreted, managed, funded, and developed;
(E) recommend policies and strategies for resource
management, including the development of intergovernmental and interagency agreements to protect, enhance,
interpret, fund, manage, and develop the natural, historical, cultural, educational, scenic, and recreational
resources of the Heritage Area;
(F) describe a program for implementation for the
management plan, including—
(i) performance goals;
(ii) plans for resource protection, enhancement,
interpretation, funding, management, and development; and
(iii) specific commitments for implementation that
have been made by the local coordinating entity or
any Federal, State, tribal, or local government agency,
organization, business, or individual;
(G) include an analysis of, and recommendations for,
means by which Federal, State, tribal, and local programs
may best be coordinated (including the role of the National
Park Service, the Forest Service, and other Federal agencies associated with the Heritage Area) to further the purposes of this section; and
(H) include a business plan that—
(i) describes the role, operation, financing, and
functions of the local coordinating entity and each of
the major activities contained in the management plan;
and
(ii) provides adequate assurances that the local
coordinating entity has the partnerships and financial
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and other resources necessary to implement the
management plan for the Heritage Area.
(3) DEADLINE.—
(A) IN GENERAL.—Not later than 3 years after the
date on which funds are first made available to develop
the management plan after the date of enactment of this
Act, the local coordinating entity shall submit the management plan to the Secretary for approval.
(B) TERMINATION OF FUNDING.—If the management
plan is not submitted to the Secretary in accordance with
subparagraph (A), the local coordinating entity shall not
qualify for any additional financial assistance under this
section until such time as the management plan is submitted to and approved by the Secretary.
(4) APPROVAL OF MANAGEMENT PLAN.—
(A) REVIEW.—Not later than 180 days after receiving
the management plan under paragraph (3), the Secretary
shall review and approve or disapprove the management
plan for a Heritage Area on the basis of the criteria established under subparagraph (C).
(B) CONSULTATION.—The Secretary shall consult with
the Governor of the State in which the Heritage Area
is located before approving a management plan for the
Heritage Area.
(C) CRITERIA FOR APPROVAL.—In determining whether
to approve a management plan for the Heritage Area,
the Secretary shall consider whether—
(i) the local coordinating entity represents the
diverse interests of the Heritage Area, including the
Federal Government, State, tribal, and local governments, natural and historical resource protection
organizations, educational institutions, businesses, recreational organizations, community residents, and private property owners;
(ii) the local coordinating entity—
(I) has afforded adequate opportunity for
public and Federal, State, tribal, and local governmental involvement (including through workshops
and hearings) in the preparation of the management plan; and
(II) provides for at least semiannual public
meetings to ensure adequate implementation of
the management plan;
(iii) the resource protection, enhancement,
interpretation, funding, management, and development
strategies described in the management plan, if implemented, would adequately protect, enhance, interpret,
fund, manage, and develop the natural, historical, cultural, educational, scenic, and recreational resources
of the Heritage Area;
(iv) the management plan would not adversely
affect any activities authorized on Federal land under
public land laws or land use plans;
(v) the local coordinating entity has demonstrated
the financial capability, in partnership with other
interested parties, to carry out the plan;
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(vi) the Secretary has received adequate assurances from the appropriate State, tribal, and local officials whose support is needed to ensure the effective
implementation of the State, tribal, and local elements
of the management plan; and
(vii) the management plan demonstrates partnerships among the local coordinating entity, Federal
Government, State, tribal, and local governments,
regional planning organizations, nonprofit organizations, or private sector parties for implementation of
the management plan.
(D) DISAPPROVAL.—
(i) IN GENERAL.—If the Secretary disapproves the
management plan, the Secretary—
(I) shall advise the local coordinating entity
in writing of the reasons for the disapproval; and
(II) may make recommendations to the local
coordinating entity for revisions to the management plan.
(ii) DEADLINE.—Not later than 180 days after
receiving a revised management plan, the Secretary
shall approve or disapprove the revised management
plan.
(E) AMENDMENTS.—
(i) IN GENERAL.—An amendment to the management plan that substantially alters the purposes of
the Heritage Area shall be reviewed by the Secretary
and approved or disapproved in the same manner as
the original management plan.
(ii) IMPLEMENTATION.—The local coordinating
entity shall not use Federal funds authorized by this
section to implement an amendment to the management plan until the Secretary approves the amendment.
(F) AUTHORITIES.—The Secretary may—
(i) provide technical assistance under the authority
of this section for the development and implementation
of the management plan; and
(ii) enter into cooperative agreements with
interested parties to carry out this section.
(d) EVALUATION; REPORT.—
(1) IN GENERAL.—Not later than 3 years before the date
on which authority for Federal funding terminates for the Heritage Area under this section, the Secretary shall—
(A) conduct an evaluation of the accomplishments of
the Heritage Area; and
(B) prepare a report in accordance with paragraph
(3).
(2) EVALUATION.—An evaluation conducted under paragraph (1)(A) shall—
(A) assess the progress of the local coordinating entity
with respect to—
(i) accomplishing the purposes of the authorizing
legislation for the Heritage Area; and
(ii) achieving the goals and objectives of the
approved management plan for the Heritage Area;
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(B) analyze the Federal, State, tribal, local, and private
investments in the Heritage Area to determine the impact
of the investments; and
(C) review the management structure, partnership
relationships, and funding of the Heritage Area for purposes of identifying the critical components for sustainability of the Heritage Area.
(3) REPORT.—Based on the evaluation conducted under
paragraph (1)(A), the Secretary shall submit to the Committee
on Energy and Natural Resources of the Senate and the Committee on Natural Resources of the House of Representatives
a report that includes recommendations for the future role
of the National Park Service, if any, with respect to the Heritage Area.
(e) LOCAL COORDINATING ENTITY.—
(1) DUTIES.—To further the purposes of the Heritage Area,
in addition to developing the management plan for the Heritage
Area under subsection (c), the local coordinating entity shall—
(A) serve to facilitate and expedite the implementation
of projects and programs among diverse partners in the
Heritage Area;
(B) submit an annual report to the Secretary for each
fiscal year for which the local coordinating entity receives
Federal funds under this section, specifying—
(i) the specific performance goals and accomplishments of the local coordinating entity;
(ii) the expenses and income of the local coordinating entity;
(iii) the amounts and sources of matching funds;
(iv) the amounts leveraged with Federal funds and
sources of the leveraging; and
(v) grants made to any other entities during the
fiscal year;
(C) make available for audit for each fiscal year for
which the local coordinating entity receives Federal funds
under this section, all information pertaining to the
expenditure of the funds and any matching funds; and
(D) encourage economic viability and sustainability
that is consistent with the purposes of the Heritage Area.
(2) AUTHORITIES.—For the purpose of preparing and implementing the approved management plan for the Heritage Area
under subsection (c), the local coordinating entity may use
Federal funds made available under this section—
(A) to make grants to political jurisdictions, nonprofit
organizations, and other parties within the Heritage Area;
(B) to enter into cooperative agreements with or provide technical assistance to political jurisdictions, nonprofit
organizations, Federal agencies, and other interested parties;
(C) to hire and compensate staff, including individuals
with expertise in—
(i) natural, historical, cultural, educational, scenic,
and recreational resource conservation;
(ii) economic and community development; and
(iii) heritage planning;
(D) to obtain funds or services from any source,
including other Federal programs;

Deadline.
Reports.
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(E) to enter into contracts for goods or services; and
(F) to support activities of partners and any other
activities that further the purposes of the Heritage Area
and are consistent with the approved management plan.
(3) PROHIBITION ON ACQUISITION OF REAL PROPERTY.—The
local coordinating entity may not use Federal funds authorized
under this section to acquire any interest in real property.
(f) RELATIONSHIP TO OTHER FEDERAL AGENCIES.—
(1) IN GENERAL.—Nothing in this section affects the
authority of a Federal agency to provide technical or financial
assistance under any other provision of law.
(2) CONSULTATION AND COORDINATION.—The head of any
Federal agency planning to conduct activities that may have
an impact on a Heritage Area is encouraged to consult and
coordinate the activities with the Secretary and the local coordinating entity, to the maximum extent practicable.
(3) OTHER FEDERAL AGENCIES.—Nothing in this section—
(A) modifies, alters, or amends any law (including a
regulation) authorizing a Federal agency to manage Federal
land under the jurisdiction of the Federal agency;
(B) limits the discretion of a Federal land manager
to implement an approved land use plan within the boundaries of a Heritage Area; or
(C) modifies, alters, or amends any authorized use
of Federal land under the jurisdiction of a Federal agency.
(g) PRIVATE PROPERTY AND REGULATORY PROTECTIONS.—
Nothing in this section—
(1) abridges the rights of any property owner (whether
public or private), including the right to refrain from participating in any plan, project, program, or activity conducted
within the Heritage Area;
(2) requires any property owner to permit public access
(including access by Federal, State, tribal, or local agencies)
to the property of the property owner, or to modify public
access or use of property of the property owner under any
other Federal, State, tribal, or local law;
(3) alters any duly adopted land use regulation, approved
land use plan, or other regulatory authority (such as the
authority to make safety improvements or increase the capacity
of existing roads or to construct new roads) of any Federal,
State, tribal, or local agency, or conveys any land use or other
regulatory authority to any local coordinating entity, including
development and management of energy or water or waterrelated infrastructure;
(4) authorizes or implies the reservation or appropriation
of water or water rights;
(5) diminishes the authority of any State to manage fish
and wildlife, including the regulation of fishing and hunting
within the Heritage Area; or
(6) creates any liability, or affects any liability under any
other law, of any private property owner with respect to any
person injured on the private property.
(h) FUNDING.—
(1) AUTHORIZATION OF APPROPRIATIONS.—Subject to paragraph (2), there is authorized to be appropriated to carry out
this section $1,000,000 for each fiscal year, to remain available
until expended.
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(2) LIMITATION ON TOTAL AMOUNTS APPROPRIATED.—Not
more than a total of $10,000,000 may be made available to
carry out this section.
(3) COST-SHARING.—
(A) IN GENERAL.—The Federal share of the total cost
of any activity carried out under this section shall not
exceed 50 percent.
(B) FORM OF NON-FEDERAL SHARE.—The non-Federal
share of the cost of any activity carried out under this
section may be provided in the form of in-kind contributions
of goods or services fairly valued.
(i) TERMINATION OF AUTHORITY.—The authority of the Secretary
to provide financial assistance under this section terminates on
the date that is 15 years after the date of enactment of this
Act.

Subtitle B—Studies

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 8101. CHATTAHOOCHEE TRACE, ALABAMA AND GEORGIA.

(a) DEFINITIONS.—In this section:
(1) CORRIDOR.—The term ‘‘Corridor’’ means the Chattahoochee Trace National Heritage Corridor.
(2) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(3) STUDY AREA.—The term ‘‘study area’’ means the study
area described in subsection (b)(2).
(b) STUDY.—
(1) IN GENERAL.—The Secretary, in consultation with State
historic preservation officers, State historical societies, State
tourism offices, and other appropriate organizations or agencies,
shall conduct a study to assess the suitability and feasibility
of designating the study area as the Chattahoochee Trace
National Heritage Corridor.
(2) STUDY AREA.—The study area includes—
(A) the portion of the Apalachicola-Chattahoochee-Flint
River Basin and surrounding areas, as generally depicted
on the map entitled ‘‘Chattahoochee Trace National Heritage Corridor, Alabama/Georgia’’, numbered T05/80000, and
dated July 2007; and
(B) any other areas in the State of Alabama or Georgia
that—
(i) have heritage aspects that are similar to the
areas depicted on the map described in subparagraph
(A); and
(ii) are adjacent to, or in the vicinity of, those
areas.
(3) REQUIREMENTS.—The study shall include analysis, documentation, and determinations on whether the study area—
(A) has an assemblage of natural, historic, and cultural
resources that—
(i) represent distinctive aspects of the heritage of
the United States;
(ii) are worthy of recognition, conservation,
interpretation, and continuing use; and
(iii) would be best managed—
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(I) through partnerships among public and private entities; and
(II) by linking diverse and sometimes noncontiguous resources and active communities;
(B) reflects traditions, customs, beliefs, and folklife
that are a valuable part of the story of the United States;
(C) provides—
(i) outstanding opportunities to conserve natural,
historic, cultural, or scenic features; and
(ii) outstanding recreational and educational
opportunities;
(D) contains resources that—
(i) are important to any identified themes of the
study area; and
(ii) retain a degree of integrity capable of supporting interpretation;
(E) includes residents, business interests, nonprofit
organizations, and State and local governments that—
(i) are involved in the planning of the Corridor;
(ii) have developed a conceptual financial plan that
outlines the roles of all participants in the Corridor,
including the Federal Government; and
(iii) have demonstrated support for the designation
of the Corridor;
(F) has a potential management entity to work in
partnership with the individuals and entities described
in subparagraph (E) to develop the Corridor while encouraging State and local economic activity; and
(G) has a conceptual boundary map that is supported
by the public.
(c) REPORT.—Not later than the 3rd fiscal year after the date
on which funds are first made available to carry out this section,
the Secretary shall submit to the Committee on Natural Resources
of the House of Representatives and the Committee on Energy
and Natural Resources of the Senate a report that describes—
(1) the findings of the study; and
(2) any conclusions and recommendations of the Secretary.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 8102. NORTHERN NECK, VIRGINIA.

(a) DEFINITIONS.—In this section:
(1) PROPOSED HERITAGE AREA.—The term ‘‘proposed Heritage Area’’ means the proposed Northern Neck National Heritage Area.
(2) STATE.—The term ‘‘State’’ means the State of Virginia.
(3) STUDY AREA.—The term ‘‘study area’’ means the area
that is comprised of—
(A) the area of land located between the Potomac and
Rappahannock rivers of the eastern coastal region of the
State;
(B) Westmoreland, Northumberland, Richmond, King
George, and Lancaster Counties of the State; and
(C) any other area that—
(i) has heritage aspects that are similar to the
heritage aspects of the areas described in subparagraph
(A) or (B); and
(ii) is located adjacent to, or in the vicinity of,
those areas.
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(b) STUDY.—
(1) IN GENERAL.—In accordance with paragraphs (2) and
(3), the Secretary, in consultation with appropriate State historic preservation officers, State historical societies, and other
appropriate organizations, shall conduct a study to determine
the suitability and feasibility of designating the study area
as the Northern Neck National Heritage Area.
(2) REQUIREMENTS.—The study shall include analysis, documentation, and determinations on whether the study area—
(A) has an assemblage of natural, historical, cultural,
educational, scenic, or recreational resources that together
are nationally important to the heritage of the United
States;
(B) represents distinctive aspects of the heritage of
the United States worthy of recognition, conservation,
interpretation, and continuing use;
(C) is best managed as such an assemblage through
partnerships among public and private entities at the local
or regional level;
(D) reflects traditions, customs, beliefs, and folklife
that are a valuable part of the heritage of the United
States;
(E) provides outstanding opportunities to conserve natural, historical, cultural, or scenic features;
(F) provides outstanding recreational or educational
opportunities;
(G) contains resources and has traditional uses that
have national importance;
(H) includes residents, business interests, nonprofit
organizations, and appropriate Federal agencies and State
and local governments that are involved in the planning
of, and have demonstrated significant support for, the designation and management of the proposed Heritage Area;
(I) has a proposed local coordinating entity that is
responsible for preparing and implementing the management plan developed for the proposed Heritage Area;
(J) with respect to the designation of the study area,
has the support of the proposed local coordinating entity
and appropriate Federal agencies and State and local
governments, each of which has documented the commitment of the entity to work in partnership with each other
entity to protect, enhance, interpret, fund, manage, and
develop the resources located in the study area;
(K) through the proposed local coordinating entity, has
developed a conceptual financial plan that outlines the
roles of all participants (including the Federal Government)
in the management of the proposed Heritage Area;
(L) has a proposal that is consistent with continued
economic activity within the area; and
(M) has a conceptual boundary map that is supported
by the public and appropriate Federal agencies.
(3) ADDITIONAL CONSULTATION REQUIREMENT.—In conducting the study under paragraph (1), the Secretary shall—
(A) consult with the managers of any Federal land
located within the study area; and
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(B) before making any determination with respect to
the designation of the study area, secure the concurrence
of each manager with respect to each finding of the study.
(c) DETERMINATION.—
(1) IN GENERAL.—The Secretary, in consultation with the
Governor of the State, shall review, comment on, and determine
if the study area meets each requirement described in subsection (b)(2) for designation as a national heritage area.
(2) REPORT.—
(A) IN GENERAL.—Not later than 3 fiscal years after
the date on which funds are first made available to carry
out the study, the Secretary shall submit a report
describing the findings, conclusions, and recommendations
of the study to—
(i) the Committee on Energy and Natural
Resources of the Senate; and
(ii) the Committee on Natural Resources of the
House of Representatives.
(B) REQUIREMENTS.—
(i) IN GENERAL.—The report shall contain—
(I) any comments that the Secretary has
received from the Governor of the State relating
to the designation of the study area as a national
heritage area; and
(II) a finding as to whether the study area
meets each requirement described in subsection
(b)(2) for designation as a national heritage area.
(ii) DISAPPROVAL.—If the Secretary determines
that the study area does not meet any requirement
described in subsection (b)(2) for designation as a
national heritage area, the Secretary shall include in
the report a description of each reason for the determination.

Subtitle C—Amendments Relating to
National Heritage Corridors

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 8201. QUINEBAUG AND SHETUCKET RIVERS VALLEY NATIONAL
HERITAGE CORRIDOR.

(a) TERMINATION OF AUTHORITY.—Section 106(b) of the
Quinebaug and Shetucket Rivers Valley National Heritage Corridor
Act of 1994 (16 U.S.C. 461 note; Public Law 103–449) is amended
by striking ‘‘September 30, 2009’’ and inserting ‘‘September 30,
2015’’.
(b) EVALUATION; REPORT.—Section 106 of the Quinebaug and
Shetucket Rivers Valley National Heritage Corridor Act of 1994
(16 U.S.C. 461 note; Public Law 103–449) is amended by adding
at the end the following:
‘‘(c) EVALUATION; REPORT.—
‘‘(1) IN GENERAL.—Not later than 3 years before the date
on which authority for Federal funding terminates for the Corridor, the Secretary shall—
‘‘(A) conduct an evaluation of the accomplishments of
the Corridor; and
‘‘(B) prepare a report in accordance with paragraph
(3).
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‘‘(2) EVALUATION.—An evaluation conducted under paragraph (1)(A) shall—
‘‘(A) assess the progress of the management entity
with respect to—
‘‘(i) accomplishing the purposes of this title for
the Corridor; and
‘‘(ii) achieving the goals and objectives of the
management plan for the Corridor;
‘‘(B) analyze the Federal, State, local, and private
investments in the Corridor to determine the leverage and
impact of the investments; and
‘‘(C) review the management structure, partnership
relationships, and funding of the Corridor for purposes
of identifying the critical components for sustainability of
the Corridor.
‘‘(3) REPORT.—
‘‘(A) IN GENERAL.—Based on the evaluation conducted
under paragraph (1)(A), the Secretary shall prepare a
report that includes recommendations for the future role
of the National Park Service, if any, with respect to the
Corridor.
‘‘(B) REQUIRED ANALYSIS.—If the report prepared under
subparagraph (A) recommends that Federal funding for
the Corridor be reauthorized, the report shall include an
analysis of—
‘‘(i) ways in which Federal funding for the Corridor
may be reduced or eliminated; and
‘‘(ii) the appropriate time period necessary to
achieve the recommended reduction or elimination.
‘‘(C) SUBMISSION TO CONGRESS.—On completion of the
report, the Secretary shall submit the report to—
‘‘(i) the Committee on Energy and Natural
Resources of the Senate; and
‘‘(ii) the Committee on Natural Resources of the
House of Representatives.’’.
(c) AUTHORIZATION OF APPROPRIATIONS.—Section 109(a) of the
Quinebaug and Shetucket Rivers Valley National Heritage Corridor
Act of 1994 (16 U.S.C. 461 note; Public Law 103–449) is amended
by striking ‘‘$10,000,000’’ and inserting ‘‘$15,000,000’’.
SEC. 8202. DELAWARE AND LEHIGH NATIONAL HERITAGE CORRIDOR.
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Effective date.
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The Delaware and Lehigh National Heritage Corridor Act of
1988 (16 U.S.C. 461 note; Public Law 100–692) is amended—
(1) in section 9—
(A) by striking ‘‘The Commission’’ and inserting the
following:
‘‘(a) IN GENERAL.—The Commission’’; and
(B) by adding at the end the following:
‘‘(b) CORPORATION AS LOCAL COORDINATING ENTITY.—Beginning
on the date of enactment of the Omnibus Public Land Management
Act of 2009, the Corporation shall be the local coordinating entity
for the Corridor.
‘‘(c) IMPLEMENTATION OF MANAGEMENT PLAN.—The Corporation
shall assume the duties of the Commission for the implementation
of the Plan.
‘‘(d) USE OF FUNDS.—The Corporation may use Federal funds
made available under this Act—
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‘‘(1) to make grants to, and enter into cooperative agreements with, the Federal Government, the Commonwealth, political subdivisions of the Commonwealth, nonprofit organizations,
and individuals;
‘‘(2) to hire, train, and compensate staff; and
‘‘(3) to enter into contracts for goods and services.
‘‘(e) RESTRICTION ON USE OF FUNDS.—The Corporation may
not use Federal funds made available under this Act to acquire
land or an interest in land.’’;
(2) in section 10—
(A) in the first sentence of subsection (c), by striking
‘‘shall assist the Commission’’ and inserting ‘‘shall, on the
request of the Corporation, assist’’;
(B) in subsection (d)—
(i) by striking ‘‘Commission’’ each place it appears
and inserting ‘‘Corporation’’;
(ii) by striking ‘‘The Secretary’’ and inserting the
following:
‘‘(1) IN GENERAL.—The Secretary’’; and
(iii) by adding at the end the following:
‘‘(2) COOPERATIVE AGREEMENTS.—The Secretary may enter
into cooperative agreements with the Corporation and other
public or private entities for the purpose of providing technical
assistance and grants under paragraph (1).
‘‘(3) PRIORITY.—In providing assistance to the Corporation
under paragraph (1), the Secretary shall give priority to activities that assist in—
‘‘(A) conserving the significant natural, historic, cultural, and scenic resources of the Corridor; and
‘‘(B) providing educational, interpretive, and recreational opportunities consistent with the purposes of the
Corridor.’’; and
(C) by adding at the end the following:
‘‘(e) TRANSITION MEMORANDUM OF UNDERSTANDING.—The Secretary shall enter into a memorandum of understanding with the
Corporation to ensure—
‘‘(1) appropriate transition of management of the Corridor
from the Commission to the Corporation; and
‘‘(2) coordination regarding the implementation of the
Plan.’’;
(3) in section 11, in the matter preceding paragraph (1),
by striking ‘‘directly affecting’’;
(4) in section 12—
(A) in subsection (a), by striking ‘‘Commission’’ each
place it appears and inserting ‘‘Corporation’’;
(B) in subsection (c)(1), by striking ‘‘2007’’ and inserting
‘‘2012’’; and
(C) by adding at the end the following:
‘‘(d) TERMINATION OF ASSISTANCE.—The authority of the Secretary to provide financial assistance under this Act terminates
on the date that is 5 years after the date of enactment of this
subsection.’’; and
(5) in section 14—
(A) by redesignating paragraphs (4), (5), and (6) as
paragraphs (5), (6), and (7), respectively; and
(B) by inserting after paragraph (3) the following:
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‘‘(4) the term ‘Corporation’ means the Delaware & Lehigh
National Heritage Corridor, Incorporated, an organization
described in section 501(c)(3), and exempt from Federal tax
under section 501(a), of the Internal Revenue Code of 1986;’’.

Definition.
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SEC. 8203. ERIE CANALWAY NATIONAL HERITAGE CORRIDOR.

The Erie Canalway National Heritage Corridor Act (16 U.S.C.
461 note; Public Law 106–554) is amended—
(1) in section 804—
(A) in subsection (b)—
(i) in the matter preceding paragraph (1), by
striking ‘‘27’’ and inserting ‘‘at least 21 members, but
not more than 27’’;
(ii) in paragraph (2), by striking ‘‘Environment’’
and inserting ‘‘Environmental’’; and
(iii) in paragraph (3)—
(I) in the matter preceding subparagraph (A),
by striking ‘‘19’’;
(II) by striking subparagraph (A);
(III) by redesignating subparagraphs (B) and
(C) as subparagraphs (A) and (B), respectively;
(IV) in subparagraph (B) (as redesignated by
subclause (III)), by striking the second sentence;
and
(V) by inserting after subparagraph (B) (as
redesignated by subclause (III)) the following:
‘‘(C) The remaining members shall be—
‘‘(i) appointed by the Secretary, based on recommendations from each member of the House of Representatives, the district of which encompasses the Corridor; and
‘‘(ii) persons that are residents of, or employed
within, the applicable congressional districts.’’;
(B) in subsection (f), by striking ‘‘Fourteen members
of the Commission’’ and inserting ‘‘A majority of the serving
Commissioners’’;
(C) in subsection (g), by striking ‘‘14 of its members’’
and inserting ‘‘a majority of the serving Commissioners’’;
(D) in subsection (h), by striking paragraph (4) and
inserting the following:
‘‘(4)(A) to appoint any staff that may be necessary to carry
out the duties of the Commission, subject to the provisions
of title 5, United States Code, relating to appointments in
the competitive service; and
‘‘(B) to fix the compensation of the staff, in accordance
with the provisions of chapter 51 and subchapter III of chapter
53 of title 5, United States Code, relating to the classification
of positions and General Schedule pay rates;’’; and
(E) in subsection (j), by striking ‘‘10 years’’ and
inserting ‘‘15 years’’;
(2) in section 807—
(A) in subsection (e), by striking ‘‘with regard to the
preparation and approval of the Canalway Plan’’; and
(B) by adding at the end the following:
‘‘(f) OPERATIONAL ASSISTANCE.—Subject to the availability of
appropriations, the Superintendent of Saratoga National Historical
Park may, on request, provide to public and private organizations
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in the Corridor (including the Commission) any operational assistance that is appropriate to assist with the implementation of the
Canalway Plan.’’; and
(3) in section 810(a)(1), in the first sentence, by striking
‘‘any fiscal year’’ and inserting ‘‘any fiscal year, to remain
available until expended’’.
SEC. 8204. JOHN H. CHAFEE BLACKSTONE RIVER VALLEY NATIONAL
HERITAGE CORRIDOR.

Section 3(b)(2) of Public Law 99–647 (16 U.S.C. 461 note; 100
Stat. 3626, 120 Stat. 1857) is amended—
(1) by striking ‘‘shall be the the’’ and inserting ‘‘shall be
the’’; and
(2) by striking ‘‘Directors from Massachusetts and Rhode
Island;’’ and inserting ‘‘Directors from Massachusetts and
Rhode Island, ex officio, or their delegates;’’.

Subtitle D—Effect of Title
SEC. 8301. EFFECT ON ACCESS FOR RECREATIONAL ACTIVITIES.

Nothing in this title shall be construed as affecting access
for recreational activities otherwise allowed by law or regulation,
including hunting, fishing, or trapping.

TITLE IX—BUREAU OF RECLAMATION
AUTHORIZATIONS
Subtitle A—Feasibility Studies
SEC. 9001. SNAKE, BOISE, AND PAYETTE RIVER SYSTEMS, IDAHO.

(a) IN GENERAL.—The Secretary of the Interior, acting through
the Bureau of Reclamation, may conduct feasibility studies on
projects that address water shortages within the Snake, Boise,
and Payette River systems in the State of Idaho, and are considered
appropriate for further study by the Bureau of Reclamation Boise
Payette water storage assessment report issued during 2006.
(b) BUREAU OF RECLAMATION.—A study conducted under this
section shall comply with Bureau of Reclamation policy standards
and guidelines for studies.
(c) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to the Secretary of the Interior to carry out
this section $3,000,000.
(d) TERMINATION OF EFFECTIVENESS.—The authority provided
by this section terminates on the date that is 10 years after the
date of enactment of this Act.
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SEC. 9002. SIERRA VISTA SUBWATERSHED, ARIZONA.

(a) DEFINITIONS.—In this section:
(1) APPRAISAL REPORT.—The term ‘‘appraisal report’’ means
the appraisal report concerning the augmentation alternatives
for the Sierra Vista Subwatershed in the State of Arizona,
dated June 2007 and prepared by the Bureau of Reclamation.
(2) PRINCIPLES AND GUIDELINES.—The term ‘‘principles and
guidelines’’ means the report entitled ‘‘Economic and Environmental Principles and Guidelines for Water and Related Land
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Resources Implementation Studies’’ issued on March 10, 1983,
by the Water Resources Council established under title I of
the Water Resources Planning Act (42 U.S.C. 1962a et seq.).
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(b) SIERRA VISTA SUBWATERSHED FEASIBILITY STUDY.—
(1) STUDY.—
(A) IN GENERAL.—In accordance with the reclamation
laws and the principles and guidelines, the Secretary,
acting through the Commissioner of Reclamation, may complete a feasibility study of alternatives to augment the
water supplies within the Sierra Vista Subwatershed in
the State of Arizona that are identified as appropriate
for further study in the appraisal report.
(B) INCLUSIONS.—In evaluating the feasibility of alternatives under subparagraph (A), the Secretary shall—
(i) include—
(I) any required environmental reviews;
(II) the construction costs and projected operations, maintenance, and replacement costs for
each alternative; and
(III) the economic feasibility of each alternative;
(ii) take into consideration the ability of Federal,
tribal, State, and local government sources and private
sources to fund capital construction costs and annual
operation, maintenance, energy, and replacement costs;
(iii) establish the basis for—
(I) any cost-sharing allocations; and
(II) anticipated repayment, if any, of Federal
contributions; and
(iv) perform a cost-benefit analysis.
(2) COST SHARING REQUIREMENT.—
(A) IN GENERAL.—The Federal share of the total costs
of the study under paragraph (1) shall not exceed 45 percent.
(B) FORM OF NON-FEDERAL SHARE.—The non-Federal
share required under subparagraph (A) may be in the
form of any in-kind service that the Secretary determines
would contribute substantially toward the conduct and
completion of the study under paragraph (1).
(3) STATEMENT OF CONGRESSIONAL INTENT RELATING TO
COMPLETION OF STUDY.—It is the intent of Congress that the
Secretary complete the study under paragraph (1) by a date
that is not later than 30 months after the date of enactment
of this Act.
(4) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated to the Secretary to carry out this
subsection $1,260,000.
(c) WATER RIGHTS.—Nothing in this section affects—
(1) any valid or vested water right in existence on the
date of enactment of this Act; or
(2) any application for water rights pending before the
date of enactment of this Act.

Deadline.
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SEC. 9003. SAN DIEGO INTERTIE, CALIFORNIA.

(a) FEASIBILITY STUDY, PROJECT DEVELOPMENT, COST SHARE.—
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(1) IN GENERAL.—The Secretary of the Interior (hereinafter
referred to as ‘‘Secretary’’), in consultation and cooperation
with the City of San Diego and the Sweetwater Authority,
is authorized to undertake a study to determine the feasibility
of constructing a four reservoir intertie system to improve
water storage opportunities, water supply reliability, and water
yield of the existing non-Federal water storage system. The
feasibility study shall document the Secretary’s engineering,
environmental, and economic investigation of the proposed reservoir and intertie project taking into consideration the range
of potential solutions and the circumstances and needs of the
area to be served by the proposed reservoir and intertie project,
the potential benefits to the people of that service area, and
improved operations of the proposed reservoir and intertie
system. The Secretary shall indicate in the feasibility report
required under paragraph (4) whether the proposed reservoir
and intertie project is recommended for construction.
(2) FEDERAL COST SHARE.—The Federal share of the costs
of the feasibility study shall not exceed 50 percent of the
total study costs. The Secretary may accept as part of the
non-Federal cost share, any contribution of such in-kind services by the City of San Diego and the Sweetwater Authority
that the Secretary determines will contribute toward the conduct and completion of the study.
(3) COOPERATION.—The Secretary shall consult and
cooperate with appropriate State, regional, and local authorities
in implementing this subsection.
(4) FEASIBILITY REPORT.—The Secretary shall submit to
Congress a feasibility report for the project the Secretary recommends, and to seek, as the Secretary deems appropriate,
specific authority to develop and construct any recommended
project. This report shall include—
(A) good faith letters of intent by the City of San
Diego and the Sweetwater Authority and its non-Federal
partners to indicate that they have committed to share
the allocated costs as determined by the Secretary; and
(B) a schedule identifying the annual operation,
maintenance, and replacement costs that should be allocated to the City of San Diego and the Sweetwater
Authority, as well as the current and expected financial
capability to pay operation, maintenance, and replacement
costs.
(b) FEDERAL RECLAMATION PROJECTS.—Nothing in this section
shall supersede or amend the provisions of Federal Reclamation
laws or laws associated with any project or any portion of any
project constructed under any authority of Federal Reclamation
laws.
(c) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to the Secretary $3,000,000 for the Federal
cost share of the study authorized in subsection (a).
(d) SUNSET.—The authority of the Secretary to carry out any
provisions of this section shall terminate 10 years after the date
of the enactment of this Act.
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Subtitle B—Project Authorizations
SEC. 9101. TUMALO IRRIGATION DISTRICT WATER CONSERVATION
PROJECT, OREGON.

(a) DEFINITIONS.—In this section:
(1) DISTRICT.—The term ‘‘District’’ means the Tumalo
Irrigation District, Oregon.
(2) PROJECT.—The term ‘‘Project’’ means the Tumalo Irrigation District Water Conservation Project authorized under subsection (b)(1).
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(b) AUTHORIZATION TO PLAN, DESIGN AND CONSTRUCT THE
TUMALO WATER CONSERVATION PROJECT.—
(1) AUTHORIZATION.—The Secretary, in cooperation with
the District—
(A) may participate in the planning, design, and
construction of the Tumalo Irrigation District Water Conservation Project in Deschutes County, Oregon; and
(B) for purposes of planning and designing the Project,
shall take into account any appropriate studies and reports
prepared by the District.
(2) COST-SHARING REQUIREMENT.—
(A) FEDERAL SHARE.—The Federal share of the total
cost of the Project shall be 25 percent, which shall be
nonreimbursable to the United States.
(B) CREDIT TOWARD NON-FEDERAL SHARE.—The Secretary shall credit toward the non-Federal share of the
Project any amounts that the District provides toward the
design, planning, and construction before the date of enactment of this Act.
(3) TITLE.—The District shall hold title to any facilities
constructed under this section.
(4) OPERATION AND MAINTENANCE COSTS.—The District
shall pay the operation and maintenance costs of the Project.
(5) EFFECT.—Any assistance provided under this section
shall not be considered to be a supplemental or additional
benefit under Federal reclamation law (the Act of June 17,
1902 (32 Stat. 388, chapter 1093), and Acts supplemental to
and amendatory of that Act (43 U.S.C. 371 et seq.).
(c) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to the Secretary for the Federal share of the
cost of the Project $4,000,000.
(d) TERMINATION OF AUTHORITY.—The authority of the Secretary to carry out this section shall expire on the date that is
10 years after the date of enactment of this Act.
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SEC. 9102. MADERA WATER SUPPLY ENHANCEMENT PROJECT, CALIFORNIA.

(a) DEFINITIONS.—In this section:
(1) DISTRICT.—The term ‘‘District’’ means the Madera
Irrigation District, Madera, California.
(2) PROJECT.—The term ‘‘Project’’ means the Madera Water
Supply Enhancement Project, a groundwater bank on the
13,646-acre Madera Ranch in Madera, California, owned, operated, maintained, and managed by the District that will plan,
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design, and construct recharge, recovery, and delivery systems
able to store up to 250,000 acre-feet of water and recover
up to 55,000 acre-feet of water per year, as substantially
described in the California Environmental Quality Act, Final
Environmental Impact Report for the Madera Irrigation District
Water Supply Enhancement Project, September 2005.
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(4) TOTAL COST.—The term ‘‘total cost’’ means all reasonable costs, such as the planning, design, permitting, and
construction of the Project and the acquisition costs of lands
used or acquired by the District for the Project.
(b) PROJECT FEASIBILITY.—
(1) PROJECT FEASIBLE.—Pursuant to the Reclamation Act
of 1902 (32 Stat. 388) and Acts amendatory thereof and supplemental thereto, the Project is feasible and no further studies
or actions regarding feasibility are necessary.
(2) APPLICABILITY OF OTHER LAWS.—The Secretary shall
implement the authority provided in this section in accordance
with all applicable Federal laws, including the National
Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.)
and the Endangered Species Act of 1973 (7 U.S.C. 136; 16
U.S.C. 460 et seq.).
(c) COOPERATIVE AGREEMENT.—All final planning and design
and the construction of the Project authorized by this section shall
be undertaken in accordance with a cooperative agreement between
the Secretary and the District for the Project. Such cooperative
agreement shall set forth in a manner acceptable to the Secretary
and the District the responsibilities of the District for participating,
which shall include—
(1) engineering and design;
(2) construction; and
(3) the administration of contracts pertaining to any of
the foregoing.
(d) AUTHORIZATION FOR THE MADERA WATER SUPPLY AND
ENHANCEMENT PROJECT.—
(1) AUTHORIZATION OF CONSTRUCTION.—The Secretary,
acting pursuant to the Federal reclamation laws (Act of June
17, 1902; 32 Stat. 388), and Acts amendatory thereof or supplementary thereto, is authorized to enter into a cooperative agreement through the Bureau of Reclamation with the District
for the support of the final design and construction of the
Project.
(2) TOTAL COST.—The total cost of the Project for the purposes of determining the Federal cost share shall not exceed
$90,000,000.
(3) COST SHARE.—The Federal share of the capital costs
of the Project shall be provided on a nonreimbursable basis
and shall not exceed 25 percent of the total cost. Capital,
planning, design, permitting, construction, and land acquisition
costs incurred by the District prior to the date of the enactment
of this Act shall be considered a portion of the non-Federal
cost share.
(4) CREDIT FOR NON-FEDERAL WORK.—The District shall
receive credit toward the non-Federal share of the cost of the
Project for—
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(A) in-kind services that the Secretary determines
would contribute substantially toward the completion of
the project;
(B) reasonable costs incurred by the District as a result
of participation in the planning, design, permitting, and
construction of the Project; and
(C) the acquisition costs of lands used or acquired
by the District for the Project.
(5) LIMITATION.—The Secretary shall not provide funds for
the operation or maintenance of the Project authorized by this
subsection. The operation, ownership, and maintenance of the
Project shall be the sole responsibility of the District.
(6) PLANS AND ANALYSES CONSISTENT WITH FEDERAL LAW.—
Before obligating funds for design or construction under this
subsection, the Secretary shall work cooperatively with the
District to use, to the extent possible, plans, designs, and
engineering and environmental analyses that have already been
prepared by the District for the Project. The Secretary shall
ensure that such information as is used is consistent with
applicable Federal laws and regulations.
(7) TITLE; RESPONSIBILITY; LIABILITY.—Nothing in this subsection or the assistance provided under this subsection shall
be construed to transfer title, responsibility, or liability related
to the Project to the United States.
(8) AUTHORIZATION OF APPROPRIATION.—There is authorized to be appropriated to the Secretary to carry out this
subsection $22,500,000 or 25 percent of the total cost of the
Project, whichever is less.
(e) SUNSET.—The authority of the Secretary to carry out any
provisions of this section shall terminate 10 years after the date
of the enactment of this Act.
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SEC. 9103. EASTERN NEW MEXICO RURAL WATER SYSTEM PROJECT,
NEW MEXICO.

(a) DEFINITIONS.—In this section:
(1) AUTHORITY.—The term ‘‘Authority’’ means the Eastern
New Mexico Rural Water Authority, an entity formed under
State law for the purposes of planning, financing, developing,
and operating the System.
(2) ENGINEERING REPORT.—The term ‘‘engineering report’’
means the report entitled ‘‘Eastern New Mexico Rural Water
System Preliminary Engineering Report’’ and dated October
2006.
(3) PLAN.—The term ‘‘plan’’ means the operation, maintenance, and replacement plan required by subsection (c)(2).
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(5) STATE.—The term ‘‘State’’ means the State of New
Mexico.
(6) SYSTEM.—
(A) IN GENERAL.—The term ‘‘System’’ means the
Eastern New Mexico Rural Water System, a water delivery
project designed to deliver approximately 16,500 acre-feet
of water per year from the Ute Reservoir to the cities
of Clovis, Elida, Grady, Melrose, Portales, and Texico and
other locations in Curry, Roosevelt, and Quay Counties
in the State.
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(B) INCLUSIONS.—The term ‘‘System’’ includes the
major components and associated infrastructure identified
as the ‘‘Best Technical Alternative’’ in the engineering
report.
(7) UTE RESERVOIR.—The term ‘‘Ute Reservoir’’ means the
impoundment of water created in 1962 by the construction
of the Ute Dam on the Canadian River, located approximately
32 miles upstream of the border between New Mexico and
Texas.
(b) EASTERN NEW MEXICO RURAL WATER SYSTEM.—
(1) FINANCIAL ASSISTANCE.—
(A) IN GENERAL.—The Secretary may provide financial
and technical assistance to the Authority to assist in planning, designing, conducting related preconstruction activities for, and constructing the System.
(B) USE.—
(i) IN GENERAL.—Any financial assistance provided
under subparagraph (A) shall be obligated and
expended only in accordance with a cooperative agreement entered into under subsection (d)(1)(B).
(ii) LIMITATIONS.—Financial assistance provided
under clause (i) shall not be used—
(I) for any activity that is inconsistent with
constructing the System; or
(II) to plan or construct facilities used to
supply irrigation water for irrigated agricultural
purposes.
(2) COST-SHARING REQUIREMENT.—
(A) IN GENERAL.—The Federal share of the total cost
of any activity or construction carried out using amounts
made available under this section shall be not more than
75 percent of the total cost of the System.
(B) SYSTEM DEVELOPMENT COSTS.—For purposes of
subparagraph (A), the total cost of the System shall include
any costs incurred by the Authority or the State on or
after October 1, 2003, for the development of the System.
(3) LIMITATION.—No amounts made available under this
section may be used for the construction of the System until—
(A) a plan is developed under subsection (c)(2); and
(B) the Secretary and the Authority have complied
with any requirements of the National Environmental
Policy Act of 1969 (42 U.S.C. 4321 et seq.) applicable to
the System.
(4) TITLE TO PROJECT WORKS.—Title to the infrastructure
of the System shall be held by the Authority or as may otherwise be specified under State law.
(c) OPERATION, MAINTENANCE, AND REPLACEMENT COSTS.—
(1) IN GENERAL.—The Authority shall be responsible for
the annual operation, maintenance, and replacement costs associated with the System.
(2) OPERATION, MAINTENANCE, AND REPLACEMENT PLAN.—
The Authority, in consultation with the Secretary, shall develop
an operation, maintenance, and replacement plan that establishes the rates and fees for beneficiaries of the System in
the amount necessary to ensure that the System is properly
maintained and capable of delivering approximately 16,500
acre-feet of water per year.
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(d) ADMINISTRATIVE PROVISIONS.—
(1) COOPERATIVE AGREEMENTS.—
(A) IN GENERAL.—The Secretary may enter into any
contract, grant, cooperative agreement, or other agreement
that is necessary to carry out this section.
(B) COOPERATIVE AGREEMENT FOR PROVISION OF FINANCIAL ASSISTANCE.—
(i) IN GENERAL.—The Secretary shall enter into
a cooperative agreement with the Authority to provide
financial assistance and any other assistance requested
by the Authority for planning, design, related
preconstruction activities, and construction of the
System.
(ii) REQUIREMENTS.—The cooperative agreement
entered into under clause (i) shall, at a minimum,
specify the responsibilities of the Secretary and the
Authority with respect to—
(I) ensuring that the cost-share requirements
established by subsection (b)(2) are met;
(II) completing the planning and final design
of the System;
(III) any environmental and cultural resource
compliance activities required for the System; and
(IV) the construction of the System.
(2) TECHNICAL ASSISTANCE.—At the request of the
Authority, the Secretary may provide to the Authority any
technical assistance that is necessary to assist the Authority
in planning, designing, constructing, and operating the System.
(3) BIOLOGICAL ASSESSMENT.—The Secretary shall consult
with the New Mexico Interstate Stream Commission and the
Authority in preparing any biological assessment under the
Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.) that
may be required for planning and constructing the System.
(4) EFFECT.—Nothing in this section—
(A) affects or preempts—
(i) State water law; or
(ii) an interstate compact relating to the allocation
of water; or
(B) confers on any non-Federal entity the ability to
exercise any Federal rights to—
(i) the water of a stream; or
(ii) any groundwater resource.
(e) AUTHORIZATION OF APPROPRIATIONS.—
(1) IN GENERAL.—In accordance with the adjustment carried out under paragraph (2), there is authorized to be appropriated to the Secretary to carry out this section an amount
not greater than $327,000,000.
(2) ADJUSTMENT.—The amount made available under paragraph (1) shall be adjusted to reflect changes in construction
costs occurring after January 1, 2007, as indicated by
engineering cost indices applicable to the types of construction
necessary to carry out this section.
(3) NONREIMBURSABLE AMOUNTS.—Amounts made available
to the Authority in accordance with the cost-sharing requirement under subsection (b)(2) shall be nonreimbursable and
nonreturnable to the United States.

dkrause on GSDDPC29 with PUBLIC LAWS

Consultation.

VerDate Nov 24 2008

11:49 Apr 23, 2009

PUBLIC LAW 111–11—MAR. 30, 2009

Jkt 079139

PO 00011

Frm 00312

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 1303

(4) AVAILABILITY OF FUNDS.—At the end of each fiscal year,
any unexpended funds appropriated pursuant to this section
shall be retained for use in future fiscal years consistent with
this section.
SEC. 9104. RANCHO CALIFORNIA WATER DISTRICT PROJECT, CALIFORNIA.

(a) IN GENERAL.—The Reclamation Wastewater and Groundwater Study and Facilities Act (Public Law 102–575, title XVI;
43 U.S.C. 390h et seq.) is amended by adding at the end the
following:
‘‘SEC. 1649. RANCHO CALIFORNIA WATER DISTRICT PROJECT, CALIFORNIA.

43 USC 390h–32.

‘‘(a) AUTHORIZATION.—The Secretary, in cooperation with the
Rancho California Water District, California, may participate in
the design, planning, and construction of permanent facilities for
water recycling, demineralization, and desalination, and distribution of non-potable water supplies in Southern Riverside County,
California.
‘‘(b) COST SHARING.—The Federal share of the cost of the project
described in subsection (a) shall not exceed 25 percent of the total
cost of the project or $20,000,000, whichever is less.
‘‘(c) LIMITATION.—Funds provided by the Secretary under this
section shall not be used for operation or maintenance of the project
described in subsection (a).’’.
(b) CLERICAL AMENDMENT.—The table of items in section 2
of Public Law 102–575 is amended by inserting after the last
item the following:
‘‘Sec. 1649. Rancho California Water District Project, California.’’.
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SEC. 9105. JACKSON GULCH REHABILITATION PROJECT, COLORADO.

(a) DEFINITIONS.—In this section:
(1) ASSESSMENT.—The term ‘‘assessment’’ means the
engineering document that is—
(A) entitled ‘‘Jackson Gulch Inlet Canal Project, Jackson Gulch Outlet Canal Project, Jackson Gulch Operations
Facilities Project: Condition Assessment and Recommendations for Rehabilitation’’;
(B) dated February 2004; and
(C) on file with the Bureau of Reclamation.
(2) DISTRICT.—The term ‘‘District’’ means the Mancos
Water Conservancy District established under the Water
Conservancy Act (Colo. Rev. Stat. 37–45–101 et seq.).
(3) PROJECT.—The term ‘‘Project’’ means the Jackson Gulch
rehabilitation project, a program for the rehabilitation of the
Jackson Gulch Canal system and other infrastructure in the
State, as described in the assessment.
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior, acting through the Commissioner of Reclamation.
(5) STATE.—The term ‘‘State’’ means the State of Colorado.
(b) AUTHORIZATION OF JACKSON GULCH REHABILITATION
PROJECT.—
(1) IN GENERAL.—Subject to the reimbursement requirement described in paragraph (3), the Secretary shall pay the
Federal share of the total cost of carrying out the Project.
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(2) USE OF EXISTING INFORMATION.—In preparing any
studies relating to the Project, the Secretary shall, to the maximum extent practicable, use existing studies, including
engineering and resource information provided by, or at the
direction of—
(A) Federal, State, or local agencies; and
(B) the District.
(3) REIMBURSEMENT REQUIREMENT.—
(A) AMOUNT.—The Secretary shall recover from the
District as reimbursable expenses the lesser of—
(i) the amount equal to 35 percent of the cost
of the Project; or
(ii) $2,900,000.
(B) MANNER.—The Secretary shall recover reimbursable expenses under subparagraph (A)—
(i) in a manner agreed to by the Secretary and
the District;
(ii) over a period of 15 years; and
(iii) with no interest.
(C) CREDIT.—In determining the exact amount of
reimbursable expenses to be recovered from the District,
the Secretary shall credit the District for any amounts
it paid before the date of enactment of this Act for
engineering work and improvements directly associated
with the Project.
(4) PROHIBITION ON OPERATION AND MAINTENANCE COSTS.—
The District shall be responsible for the operation and maintenance of any facility constructed or rehabilitated under this
section.
(5) LIABILITY.—The United States shall not be liable for
damages of any kind arising out of any act, omission, or occurrence relating to a facility rehabilitated or constructed under
this section.
(6) EFFECT.—An activity provided Federal funding under
this section shall not be considered a supplemental or additional
benefit under—
(A) the reclamation laws; or
(B) the Act of August 11, 1939 (16 U.S.C. 590y et
seq.).
(7) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated to the Secretary to pay the Federal
share of the total cost of carrying out the Project $8,250,000.
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SEC. 9106. RIO GRANDE PUEBLOS, NEW MEXICO.

(a) FINDINGS AND PURPOSE.—
(1) FINDINGS.—Congress finds that—
(A) drought, population increases, and environmental
needs are exacerbating water supply issues across the
western United States, including the Rio Grande Basin
in New Mexico;
(B) a report developed by the Bureau of Reclamation
and the Bureau of Indian Affairs in 2000 identified a
serious need for the rehabilitation and repair of irrigation
infrastructure of the Rio Grande Pueblos;
(C) inspection of existing irrigation infrastructure of
the Rio Grande Pueblos shows that many key facilities,
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such as diversion structures and main conveyance ditches,
are unsafe and barely, if at all, operable;
(D) the benefits of rehabilitating and repairing irrigation infrastructure of the Rio Grande Pueblos include—
(i) water conservation;
(ii) extending available water supplies;
(iii) increased agricultural productivity;
(iv) economic benefits;
(v) safer facilities; and
(vi) the preservation of the culture of Indian
Pueblos in the State;
(E) certain Indian Pueblos in the Rio Grande Basin
receive water from facilities operated or owned by the
Bureau of Reclamation; and
(F) rehabilitation and repair of irrigation infrastructure
of the Rio Grande Pueblos would improve—
(i) overall water management by the Bureau of
Reclamation; and
(ii) the ability of the Bureau of Reclamation to
help address potential water supply conflicts in the
Rio Grande Basin.
(2) PURPOSE.—The purpose of this section is to direct the
Secretary—
(A) to assess the condition of the irrigation infrastructure of the Rio Grande Pueblos;
(B) to establish priorities for the rehabilitation of
irrigation infrastructure of the Rio Grande Pueblos in
accordance with specified criteria; and
(C) to implement projects to rehabilitate and improve
the irrigation infrastructure of the Rio Grande Pueblos.
(b) DEFINITIONS.—In this section:
(1) 2004 AGREEMENT.—The term ‘‘2004 Agreement’’ means
the agreement entitled ‘‘Agreement By and Between the United
States of America and the Middle Rio Grande Conservancy
District, Providing for the Payment of Operation and Maintenance Charges on Newly Reclaimed Pueblo Indian Lands in
the Middle Rio Grande Valley, New Mexico’’ and executed in
September 2004 (including any successor agreements and
amendments to the agreement).
(2) DESIGNATED ENGINEER.—The term ‘‘designated engineer’’ means a Federal employee designated under the Act
of February 14, 1927 (69 Stat. 1098, chapter 138) to represent
the United States in any action involving the maintenance,
rehabilitation, or preservation of the condition of any irrigation
structure or facility on land located in the Six Middle Rio
Grande Pueblos.
(3) DISTRICT.—The term ‘‘District’’ means the Middle Rio
Grande Conservancy District, a political subdivision of the State
established in 1925.
(4) PUEBLO IRRIGATION INFRASTRUCTURE.—The term
‘‘Pueblo irrigation infrastructure’’ means any diversion structure, conveyance facility, or drainage facility that is—
(A) in existence as of the date of enactment of this
Act; and
(B) located on land of a Rio Grande Pueblo that is
associated with—
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(i) the delivery of water for the irrigation of agricultural land; or
(ii) the carriage of irrigation return flows and
excess water from the land that is served.
(5) RIO GRANDE BASIN.—The term ‘‘Rio Grande Basin’’
means the headwaters of the Rio Chama and the Rio Grande
Rivers (including any tributaries) from the State line between
Colorado and New Mexico downstream to the elevation corresponding with the spillway crest of Elephant Butte Dam
at 4,457.3 feet mean sea level.
(6) RIO GRANDE PUEBLO.—The term ‘‘Rio Grande Pueblo’’
means any of the 18 Pueblos that—
(A) occupy land in the Rio Grande Basin; and
(B) are included on the list of federally recognized
Indian tribes published by the Secretary in accordance
with section 104 of the Federally Recognized Indian Tribe
List Act of 1994 (25 U.S.C. 479a–1).
(7) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior, acting through the Commissioner of Reclamation.
(8) SIX MIDDLE RIO GRANDE PUEBLOS.—The term ‘‘Six
Middle Rio Grande Pueblos’’ means each of the Pueblos of
Cochiti, Santo Domingo, San Felipe, Santa Ana, Sandia, and
Isleta.
(9) SPECIAL PROJECT.—The term ‘‘special project’’ has the
meaning given the term in the 2004 Agreement.
(10) STATE.—The term ‘‘State’’ means the State of New
Mexico.
(c) IRRIGATION INFRASTRUCTURE STUDY.—
(1) STUDY.—
(A) IN GENERAL.—On the date of enactment of this
Act, the Secretary, in accordance with subparagraph (B),
and in consultation with the Rio Grande Pueblos, shall—
(i) conduct a study of Pueblo irrigation infrastructure; and
(ii) based on the results of the study, develop a
list of projects (including a cost estimate for each
project), that are recommended to be implemented over
a 10-year period to repair, rehabilitate, or reconstruct
Pueblo irrigation infrastructure.
(B) REQUIRED CONSENT.—In carrying out subparagraph
(A), the Secretary shall only include each individual Rio
Grande Pueblo that notifies the Secretary that the Pueblo
consents to participate in—
(i) the conduct of the study under subparagraph
(A)(i); and
(ii) the development of the list of projects under
subparagraph (A)(ii) with respect to the Pueblo.
(2) PRIORITY.—
(A) CONSIDERATION OF FACTORS.—
(i) IN GENERAL.—In developing the list of projects
under paragraph (1)(A)(ii), the Secretary shall—
(I) consider each of the factors described in
subparagraph (B); and
(II) prioritize the projects recommended for
implementation based on—
(aa) a review of each of the factors; and
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(bb) a consideration of the projected benefits of the project on completion of the project.
(ii) ELIGIBILITY OF PROJECTS.—A project is eligible
to be considered and prioritized by the Secretary if
the project addresses at least 1 factor described in
subparagraph (B).
(B) FACTORS.—The factors referred to in subparagraph
(A) are—
(i)(I) the extent of disrepair of the Pueblo irrigation
infrastructure; and
(II) the effect of the disrepair on the ability of
the applicable Rio Grande Pueblo to irrigate agricultural land using Pueblo irrigation infrastructure;
(ii) whether, and the extent that, the repair,
rehabilitation, or reconstruction of the Pueblo irrigation infrastructure would provide an opportunity to
conserve water;
(iii)(I) the economic and cultural impacts that the
Pueblo irrigation infrastructure that is in disrepair
has on the applicable Rio Grande Pueblo; and
(II) the economic and cultural benefits that the
repair, rehabilitation, or reconstruction of the Pueblo
irrigation infrastructure would have on the applicable
Rio Grande Pueblo;
(iv) the opportunity to address water supply or
environmental conflicts in the applicable river basin
if the Pueblo irrigation infrastructure is repaired,
rehabilitated, or reconstructed; and
(v) the overall benefits of the project to efficient
water operations on the land of the applicable Rio
Grande Pueblo.
(3) CONSULTATION.—In developing the list of projects under
paragraph (1)(A)(ii), the Secretary shall consult with the
Director of the Bureau of Indian Affairs (including the designated engineer with respect to each proposed project that
affects the Six Middle Rio Grande Pueblos), the Chief of the
Natural Resources Conservation Service, and the Chief of Engineers to evaluate the extent to which programs under the
jurisdiction of the respective agencies may be used—
(A) to assist in evaluating projects to repair, rehabilitate, or reconstruct Pueblo irrigation infrastructure; and
(B) to implement—
(i) a project recommended for implementation
under paragraph (1)(A)(ii); or
(ii) any other related project (including on-farm
improvements) that may be appropriately coordinated
with the repair, rehabilitation, or reconstruction of
Pueblo irrigation infrastructure to improve the efficient
use of water in the Rio Grande Basin.
(4) REPORT.—Not later than 2 years after the date of enactment of this Act, the Secretary shall submit to the Committee
on Energy and Natural Resources of the Senate and the Committee on Resources of the House of Representatives a report
that includes—
(A) the list of projects recommended for implementation
under paragraph (1)(A)(ii); and
(B) any findings of the Secretary with respect to—
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(i) the study conducted under paragraph (1)(A)(i);
(ii) the consideration of the factors under paragraph (2)(B); and
(iii) the consultations under paragraph (3).
(5) PERIODIC REVIEW.—Not later than 4 years after the
date on which the Secretary submits the report under paragraph (4) and every 4 years thereafter, the Secretary, in consultation with each Rio Grande Pueblo, shall—
(A) review the report submitted under paragraph (4);
and
(B) update the list of projects described in paragraph
(4)(A) in accordance with each factor described in paragraph (2)(B), as the Secretary determines to be appropriate.
(d) IRRIGATION INFRASTRUCTURE GRANTS.—
(1) IN GENERAL.—The Secretary may provide grants to,
and enter into contracts or other agreements with, the Rio
Grande Pueblos to plan, design, construct, or otherwise implement projects to repair, rehabilitate, reconstruct, or replace
Pueblo irrigation infrastructure that are recommended for
implementation under subsection (c)(1)(A)(ii)—
(A) to increase water use efficiency and agricultural
productivity for the benefit of a Rio Grande Pueblo;
(B) to conserve water; or
(C) to otherwise enhance water management or help
avert water supply conflicts in the Rio Grande Basin.
(2) LIMITATION.—Assistance provided under paragraph (1)
shall not be used for—
(A) the repair, rehabilitation, or reconstruction of any
major impoundment structure; or
(B) any on-farm improvements.
(3) CONSULTATION.—In carrying out a project under paragraph (1), the Secretary shall—
(A) consult with, and obtain the approval of, the
applicable Rio Grande Pueblo;
(B) consult with the Director of the Bureau of Indian
Affairs; and
(C) as appropriate, coordinate the project with any
work being conducted under the irrigation operations and
maintenance program of the Bureau of Indian Affairs.
(4) COST-SHARING REQUIREMENT.—
(A) FEDERAL SHARE.—
(i) IN GENERAL.—Except as provided in clause (ii),
the Federal share of the total cost of carrying out
a project under paragraph (1) shall be not more than
75 percent.
(ii) EXCEPTION.—The Secretary may waive or limit
the non-Federal share required under clause (i) if the
Secretary determines, based on a demonstration of
financial hardship by the Rio Grande Pueblo, that the
Rio Grande Pueblo is unable to contribute the required
non-Federal share.
(B) DISTRICT CONTRIBUTIONS.—
(i) IN GENERAL.—The Secretary may accept from
the District a partial or total contribution toward the
non-Federal share required for a project carried out
under paragraph (1) on land located in any of the
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Six Middle Rio Grande Pueblos if the Secretary determines that the project is a special project.
(ii) LIMITATION.—Nothing in clause (i) requires the
District to contribute to the non-Federal share of the
cost of a project carried out under paragraph (1).
(C) STATE CONTRIBUTIONS.—
(i) IN GENERAL.—The Secretary may accept from
the State a partial or total contribution toward the
non-Federal share for a project carried out under paragraph (1).
(ii) LIMITATION.—Nothing in clause (i) requires the
State to contribute to the non-Federal share of the
cost of a project carried out under paragraph (1).
(D) FORM OF NON-FEDERAL SHARE.—The non-Federal
share under subparagraph (A)(i) may be in the form of
in-kind contributions, including the contribution of any
valuable asset or service that the Secretary determines
would substantially contribute to a project carried out
under paragraph (1).
(5) OPERATION AND MAINTENANCE.—The Secretary may not
use any amount made available under subsection (g)(2) to carry
out the operation or maintenance of any project carried out
under paragraph (1).
(e) EFFECT ON EXISTING AUTHORITY AND RESPONSIBILITIES.—
Nothing in this section—
(1) affects any existing project-specific funding authority;
or
(2) limits or absolves the United States from any responsibility to any Rio Grande Pueblo (including any responsibility
arising from a trust relationship or from any Federal law
(including regulations), Executive order, or agreement between
the Federal Government and any Rio Grande Pueblo).
(f) EFFECT ON PUEBLO WATER RIGHTS OR STATE WATER LAW.—
(1) PUEBLO WATER RIGHTS.—Nothing in this section
(including the implementation of any project carried out in
accordance with this section) affects the right of any Pueblo
to receive, divert, store, or claim a right to water, including
the priority of right and the quantity of water associated with
the water right under Federal or State law.
(2) STATE WATER LAW.—Nothing in this section preempts
or affects—
(A) State water law; or
(B) an interstate compact governing water.
(g) AUTHORIZATION OF APPROPRIATIONS.—
(1) STUDY.—There is authorized to be appropriated to carry
out subsection (c) $4,000,000.
(2) PROJECTS.—There is authorized to be appropriated to
carry out subsection (d) $6,000,000 for each of fiscal years
2010 through 2019.
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SEC. 9107. UPPER COLORADO RIVER ENDANGERED FISH PROGRAMS.

(a) DEFINITIONS.—Section 2 of Public Law 106–392 (114 Stat.
1602) is amended—
(1) in paragraph (5), by inserting ‘‘, rehabilitation, and
repair’’ after ‘‘and replacement’’; and
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(2) in paragraph (6), by inserting ‘‘those for protection
of critical habitat, those for preventing entrainment of fish
in water diversions,’’ after ‘‘instream flows,’’.
(b) AUTHORIZATION TO FUND RECOVERY PROGRAMS.—Section
3 of Public Law 106–392 (114 Stat. 1603; 120 Stat. 290) is
amended—
(1) in subsection (a)—
(A) in paragraph (1), by striking ‘‘$61,000,000’’ and
inserting ‘‘$88,000,000’’;
(B) in paragraph (2), by striking ‘‘2010’’ and inserting
‘‘2023’’; and
(C) in paragraph (3), by striking ‘‘2010’’ and inserting
‘‘2023’’;
(2) in subsection (b)—
(A) in the matter preceding paragraph (1), by striking
‘‘$126,000,000’’ and inserting ‘‘$209,000,000’’;
(B) in paragraph (1)—
(i) by striking ‘‘$108,000,000’’ and inserting
‘‘$179,000,000’’; and
(ii) by striking ‘‘2010’’ and inserting ‘‘2023’’; and
(C) in paragraph (2)—
(i) by striking ‘‘$18,000,000’’ and inserting
‘‘$30,000,000’’; and
(ii) by striking ‘‘2010’’ and inserting ‘‘2023’’; and
(3) in subsection (c)(4), by striking ‘‘$31,000,000’’ and
inserting ‘‘$87,000,000’’.
SEC. 9108. SANTA MARGARITA RIVER, CALIFORNIA.
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(a) DEFINITIONS.—In this section:
(1) DISTRICT.—The term ‘‘District’’ means the Fallbrook
Public Utility District, San Diego County, California.
(2) PROJECT.—The term ‘‘Project’’ means the impoundment,
recharge, treatment, and other facilities the construction, operation, watershed management, and maintenance of which is
authorized under subsection (b).
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(b) AUTHORIZATION FOR CONSTRUCTION OF SANTA MARGARITA
RIVER PROJECT.—
(1) AUTHORIZATION.—The Secretary, acting pursuant to
Federal reclamation law (the Act of June 17, 1902 (32 Stat.
388, chapter 1093), and Acts supplemental to and amendatory
of that Act (43 U.S.C. 371 et seq.), to the extent that law
is not inconsistent with this section, may construct, operate,
and maintain the Project substantially in accordance with the
final feasibility report and environmental reviews for the
Project and this section.
(2) CONDITIONS.—The Secretary may construct the Project
only after the Secretary determines that the following conditions have occurred:
(A)(i) The District and the Secretary of the Navy have
entered into contracts under subsections (c)(2) and (e) of
section 9 of the Reclamation Project Act of 1939 (43 U.S.C.
485h) to repay to the United States equitable and appropriate portions, as determined by the Secretary, of the
actual costs of constructing, operating, and maintaining
the Project.
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(ii) As an alternative to a repayment contract with
the Secretary of the Navy described in clause (i), the Secretary may allow the Secretary of the Navy to satisfy
all or a portion of the repayment obligation for construction
of the Project on the payment of the share of the Secretary
of the Navy prior to the initiation of construction, subject
to a final cost allocation as described in subsection (c).
(B) The officer or agency of the State of California
authorized by law to grant permits for the appropriation
of water has granted the permits to the Bureau of Reclamation for the benefit of the Secretary of the Navy and the
District as permittees for rights to the use of water for
storage and diversion as provided in this section, including
approval of all requisite changes in points of diversion
and storage, and purposes and places of use.
(C)(i) The District has agreed—
(I) to not assert against the United States any
prior appropriative right the District may have to
water in excess of the quantity deliverable to the District under this section; and
(II) to share in the use of the waters impounded
by the Project on the basis of equal priority and in
accordance with the ratio prescribed in subsection
(d)(2).
(ii) The agreement and waiver under clause (i) and
the changes in points of diversion and storage under
subparagraph (B)—
(I) shall become effective and binding only when
the Project has been completed and put into operation;
and
(II) may be varied by agreement between the District and the Secretary of the Navy.
(D) The Secretary has determined that the Project
has completed applicable economic, environmental, and
engineering feasibility studies.
(c) COSTS.—
(1) IN GENERAL.—As determined by a final cost allocation
after completion of the construction of the Project, the Secretary
of the Navy shall be responsible to pay upfront or repay to
the Secretary only that portion of the construction, operation,
and maintenance costs of the Project that the Secretary and
the Secretary of the Navy determine reflects the extent to
which the Department of the Navy benefits from the Project.
(2) OTHER CONTRACTS.—Notwithstanding paragraph (1),
the Secretary may enter into a contract with the Secretary
of the Navy for the impoundment, storage, treatment, and
carriage of prior rights water for domestic, municipal, fish
and wildlife, industrial, and other beneficial purposes using
Project facilities.
(d) OPERATION; YIELD ALLOTMENT; DELIVERY.—
(1) OPERATION.—The Secretary, the District, or a third
party (consistent with subsection (f)) may operate the Project,
subject to a memorandum of agreement between the Secretary,
the Secretary of the Navy, and the District and under regulations satisfactory to the Secretary of the Navy with respect
to the share of the Project of the Department of the Navy.
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(2) YIELD ALLOTMENT.—Except as otherwise agreed
between the parties, the Secretary of the Navy and the District
shall participate in the Project yield on the basis of equal
priority and in accordance with the following ratio:
(A) 60 percent of the yield of the Project is allotted
to the Secretary of the Navy.
(B) 40 percent of the yield of the Project is allotted
to the District.
(3) CONTRACTS FOR DELIVERY OF EXCESS WATER.—
(A) EXCESS WATER AVAILABLE TO OTHER PERSONS.—
If the Secretary of the Navy certifies to the official agreed
on to administer the Project that the Department of the
Navy does not have immediate need for any portion of
the 60 percent of the yield of the Project allotted to the
Secretary of the Navy under paragraph (2), the official
may enter into temporary contracts for the sale and
delivery of the excess water.
(B) FIRST RIGHT FOR EXCESS WATER.—The first right
to excess water made available under subparagraph (A)
shall be given the District, if otherwise consistent with
the laws of the State of California.
(C) CONDITION OF CONTRACTS.—Each contract entered
into under subparagraph (A) for the sale and delivery of
excess water shall include a condition that the Secretary
of the Navy has the right to demand the water, without
charge and without obligation on the part of the United
States, after 30 days notice.
(D) MODIFICATION OF RIGHTS AND OBLIGATIONS.—The
rights and obligations of the United States and the District
regarding the ratio, amounts, definition of Project yield,
and payment for excess water may be modified by an
agreement between the parties.
(4) CONSIDERATION.—
(A) DEPOSIT OF FUNDS.—
(i) IN GENERAL.—Amounts paid to the United
States under a contract entered into under paragraph
(3) shall be—
(I) deposited in the special account established
for the Department of the Navy under section
2667(e)(1) of title 10, United States Code; and
(II) shall be available for the purposes specified in section 2667(e)(1)(C) of that title.
(ii) EXCEPTION.—Section 2667(e)(1)(D) of title 10,
United States Code, shall not apply to amounts deposited in the special account pursuant to this paragraph.
(B) IN-KIND CONSIDERATION.—In lieu of monetary
consideration under subparagraph (A), or in addition to
monetary consideration, the Secretary of the Navy may
accept in-kind consideration in a form and quantity that
is acceptable to the Secretary of the Navy, including—
(i) maintenance, protection, alteration, repair,
improvement, or restoration (including environmental
restoration) of property or facilities of the Department
of the Navy;
(ii) construction of new facilities for the Department of the Navy;
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(iii) provision of facilities for use by the Department of the Navy;
(iv) facilities operation support for the Department
of the Navy; and
(v) provision of such other services as the Secretary
of the Navy considers appropriate.
(C) RELATION TO OTHER LAWS.—Sections 2662 and 2802
of title 10, United States Code, shall not apply to any
new facilities the construction of which is accepted as inkind consideration under this paragraph.
(D) CONGRESSIONAL NOTIFICATION.—If the in-kind
consideration proposed to be provided under a contract
to be entered into under paragraph (3) has a value in
excess of $500,000, the contract may not be entered into
until the earlier of—
(i) the end of the 30-day period beginning on the
date on which the Secretary of the Navy submits to
the Committee on Armed Services of the Senate and
the Committee on Armed Services of the House of
Representatives a report describing the contract and
the form and quantity of the in-kind consideration;
or
(ii) the end of the 14-day period beginning on
the date on which a copy of the report referred to
in clause (i) is provided in an electronic medium pursuant to section 480 of title 10, United States Code.
(e) REPAYMENT OBLIGATION OF THE DISTRICT.—
(1) DETERMINATION.—
(A) IN GENERAL.—Except as otherwise provided in this
paragraph, the general repayment obligation of the District
shall be determined by the Secretary consistent with subsections (c)(2) and (e) of section 9 of the Reclamation Project
Act of 1939 (43 U.S.C. 485h) to repay to the United States
equitable and appropriate portions, as determined by the
Secretary, of the actual costs of constructing, operating,
and maintaining the Project.
(B) GROUNDWATER.—For purposes of calculating
interest and determining the time when the repayment
obligation of the District to the United States commences,
the pumping and treatment of groundwater from the
Project shall be deemed equivalent to the first use of water
from a water storage project.
(C) CONTRACTS FOR DELIVERY OF EXCESS WATER.—
There shall be no repayment obligation under this subsection for water delivered to the District under a contract
described in subsection (d)(3).
(2) MODIFICATION OF RIGHTS AND OBLIGATION BY AGREEMENT.—The rights and obligations of the United States and
the District regarding the repayment obligation of the District
may be modified by an agreement between the parties.
(f) TRANSFER OF CARE, OPERATION, AND MAINTENANCE.—
(1) IN GENERAL.—The Secretary may transfer to the District, or a mutually agreed upon third party, the care, operation,
and maintenance of the Project under conditions that are—
(A) satisfactory to the Secretary and the District; and
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(B) with respect to the portion of the Project that
is located within the boundaries of Camp Pendleton, satisfactory to the Secretary, the District, and the Secretary
of the Navy.
(2) EQUITABLE CREDIT.—
(A) IN GENERAL.—In the event of a transfer under
paragraph (1), the District shall be entitled to an equitable
credit for the costs associated with the proportionate share
of the Secretary of the operation and maintenance of the
Project.
(B) APPLICATION.—The amount of costs described in
subparagraph (A) shall be applied against the indebtedness
of the District to the United States.
(g) SCOPE OF SECTION.—
(1) IN GENERAL.—Except as otherwise provided in this section, for the purpose of this section, the laws of the State
of California shall apply to the rights of the United States
pertaining to the use of water under this section.
(2) LIMITATIONS.—Nothing in this section—
(A) provides a grant or a relinquishment by the United
States of any rights to the use of water that the United
States acquired according to the laws of the State of California, either as a result of the acquisition of the land
comprising Camp Joseph H. Pendleton and adjoining naval
installations, and the rights to the use of water as a part
of that acquisition, or through actual use or prescription
or both since the date of that acquisition, if any;
(B) creates any legal obligation to store any water
in the Project, to the use of which the United States has
those rights;
(C) requires the division under this section of water
to which the United States has those rights; or
(D) constitutes a recognition of, or an admission by
the United States that, the District has any rights to
the use of water in the Santa Margarita River, which
rights, if any, exist only by virtue of the laws of the State
of California.
(h) LIMITATIONS ON OPERATION AND ADMINISTRATION.—Unless
otherwise agreed by the Secretary of the Navy, the Project—
(1) shall be operated in a manner which allows the free
passage of all of the water to the use of which the United
States is entitled according to the laws of the State of California
either as a result of the acquisition of the land comprising
Camp Joseph H. Pendleton and adjoining naval installations,
and the rights to the use of water as a part of those acquisitions,
or through actual use or prescription, or both, since the date
of that acquisition, if any; and
(2) shall not be administered or operated in any way that
will impair or deplete the quantities of water the use of which
the United States would be entitled under the laws of the
State of California had the Project not been built.
(i) REPORTS TO CONGRESS.—Not later than 2 years after the
date of the enactment of this Act and periodically thereafter, the
Secretary and the Secretary of the Navy shall each submit to
the appropriate committees of Congress reports that describe
whether the conditions specified in subsection (b)(2) have been
met and if so, the manner in which the conditions were met.
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(j) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to carry out this section—
(1) $60,000,000, as adjusted to reflect the engineering costs
indices for the construction cost of the Project; and
(2) such sums as are necessary to operate and maintain
the Project.
(k) SUNSET.—The authority of the Secretary to complete
construction of the Project shall terminate on the date that is
10 years after the date of enactment of this Act.
SEC. 9109. ELSINORE VALLEY MUNICIPAL WATER DISTRICT.

(a) IN GENERAL.—The Reclamation Wastewater and Groundwater Study and Facilities Act (Public Law 102–575, title XVI;
43 U.S.C. 390h et seq.) (as amended by section 9104(a)) is amended
by adding at the end the following:
‘‘SEC.

1650.

ELSINORE VALLEY MUNICIPAL
PROJECTS, CALIFORNIA.

WATER

DISTRICT

43 USC 390h–33.

‘‘(a) AUTHORIZATION.—The Secretary, in cooperation with the
Elsinore Valley Municipal Water District, California, may participate in the design, planning, and construction of permanent facilities needed to establish recycled water distribution and wastewater
treatment and reclamation facilities that will be used to treat
wastewater and provide recycled water in the Elsinore Valley
Municipal Water District, California.
‘‘(b) COST SHARING.—The Federal share of the cost of each
project described in subsection (a) shall not exceed 25 percent
of the total cost of the project.
‘‘(c) LIMITATION.—Funds provided by the Secretary under this
section shall not be used for operation or maintenance of the projects
described in subsection (a).
‘‘(d) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to carry out this section $12,500,000.’’.
(b) CLERICAL AMENDMENT.—The table of sections in section
2 of Public Law 102–575 (as amended by section 9104(b)) is
amended by inserting after the item relating to section 1649 the
following:
‘‘Sec. 1650. Elsinore Valley Municipal Water District Projects, California.’’.
SEC. 9110. NORTH BAY WATER REUSE AUTHORITY.

(a) PROJECT AUTHORIZATION.—The Reclamation Wastewater
and Groundwater Study and Facilities Act (Public Law 102–575,
title XVI; 43 U.S.C. 390h et seq.) (as amended by section 9109(a))
is amended by adding at the end the following:
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‘‘SEC. 1651. NORTH BAY WATER REUSE PROGRAM.

43 USC 390h–34.

‘‘(a) DEFINITIONS.—In this section:
‘‘(1) ELIGIBLE ENTITY.—The term ‘eligible entity’ means a
member agency of the North Bay Water Reuse Authority of
the State located in the North San Pablo Bay watershed in—
‘‘(A) Marin County;
‘‘(B) Napa County;
‘‘(C) Solano County; or
‘‘(D) Sonoma County.
‘‘(2) WATER RECLAMATION AND REUSE PROJECT.—The term
‘water reclamation and reuse project’ means a project carried
out by the Secretary and an eligible entity in the North San
Pablo Bay watershed relating to—
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‘‘(A) water quality improvement;
‘‘(B) wastewater treatment;
‘‘(C) water reclamation and reuse;
‘‘(D) groundwater recharge and protection;
‘‘(E) surface water augmentation; or
‘‘(F) other related improvements.
‘‘(3) STATE.—The term ‘State’ means the State of California.
‘‘(b) NORTH BAY WATER REUSE PROGRAM.—
‘‘(1) IN GENERAL.—Contingent upon a finding of feasibility,
the Secretary, acting through a cooperative agreement with
the State or a subdivision of the State, is authorized to enter
into cooperative agreements with eligible entities for the planning, design, and construction of water reclamation and reuse
facilities and recycled water conveyance and distribution systems.
‘‘(2) COORDINATION WITH OTHER FEDERAL AGENCIES.—In
carrying out this section, the Secretary and the eligible entity
shall, to the maximum extent practicable, use the design work
and environmental evaluations initiated by—
‘‘(A) non-Federal entities; and
‘‘(B) the Corps of Engineers in the San Pablo Bay
Watershed of the State.
‘‘(3) PHASED PROJECT.—A cooperative agreement described
in paragraph (1) shall require that the North Bay Water Reuse
Program carried out under this section shall consist of 2 phases
as follows:
‘‘(A) FIRST PHASE.—During the first phase, the Secretary and an eligible entity shall complete the planning,
design, and construction of the main treatment and main
conveyance systems.
‘‘(B) SECOND PHASE.—During the second phase, the
Secretary and an eligible entity shall complete the planning, design, and construction of the sub-regional distribution systems.
‘‘(4) COST SHARING.—
‘‘(A) FEDERAL SHARE.—The Federal share of the cost
of the first phase of the project authorized by this section
shall not exceed 25 percent of the total cost of the first
phase of the project.
‘‘(B) FORM OF NON-FEDERAL SHARE.—The non-Federal
share may be in the form of any in-kind services that
the Secretary determines would contribute substantially
toward the completion of the water reclamation and reuse
project, including—
‘‘(i) reasonable costs incurred by the eligible entity
relating to the planning, design, and construction of
the water reclamation and reuse project; and
‘‘(ii) the acquisition costs of land acquired for the
project that is—
‘‘(I) used for planning, design, and construction
of the water reclamation and reuse project facilities; and
‘‘(II) owned by an eligible entity and directly
related to the project.
‘‘(C) LIMITATION.—The Secretary shall not provide
funds for the operation and maintenance of the project
authorized by this section.
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‘‘(5) EFFECT.—Nothing in this section—
‘‘(A) affects or preempts—
‘‘(i) State water law; or
‘‘(ii) an interstate compact relating to the allocation
of water; or
‘‘(B) confers on any non-Federal entity the ability to
exercise any Federal right to—
‘‘(i) the water of a stream; or
‘‘(ii) any groundwater resource.
‘‘(6) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated for the Federal share of the total
cost of the first phase of the project authorized by this section
$25,000,000, to remain available until expended.’’.
(b) CONFORMING AMENDMENT.—The table of sections in section
2 of Public Law 102–575 (as amended by section 9109(b)) is
amended by inserting after the item relating to section 1650 the
following:
‘‘Sec. 1651. North Bay water reuse program.’’.
SEC. 9111. PRADO BASIN NATURAL TREATMENT SYSTEM PROJECT,
CALIFORNIA.

(a) PRADO BASIN NATURAL TREATMENT SYSTEM PROJECT.—
(1) IN GENERAL.—The Reclamation Wastewater and
Groundwater Study and Facilities Act (Public Law 102–575,
title XVI; 43 U.S.C. 390h et seq.) (as amended by section
9110(a)) is amended by adding at the end the following:
‘‘SEC. 1652. PRADO BASIN NATURAL TREATMENT SYSTEM PROJECT.

43 USC 390h–35.

‘‘(a) IN GENERAL.—The Secretary, in cooperation with the
Orange County Water District, shall participate in the planning,
design, and construction of natural treatment systems and wetlands
for the flows of the Santa Ana River, California, and its tributaries
into the Prado Basin.
‘‘(b) COST SHARING.—The Federal share of the cost of the project
described in subsection (a) shall not exceed 25 percent of the total
cost of the project.
‘‘(c) LIMITATION.—Funds provided by the Secretary shall not
be used for the operation and maintenance of the project described
in subsection (a).
‘‘(d) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to carry out this section $10,000,000.
‘‘(e) SUNSET OF AUTHORITY.—This section shall have no effect
after the date that is 10 years after the date of the enactment
of this section.’’.
(2) CONFORMING AMENDMENT.—The table of sections in section 2 of Public Law 102–575 (43 U.S.C. prec. 371) (as amended
by section 9110(b)) is amended by inserting after the last item
the following:
‘‘1652. Prado Basin Natural Treatment System Project.’’.
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AND

VerDate Nov 24 2008

(b) LOWER CHINO DAIRY AREA DESALINATION DEMONSTRATION
RECLAMATION PROJECT.—
(1) IN GENERAL.—The Reclamation Wastewater and
Groundwater Study and Facilities Act (Public Law 102–575,
title XVI; 43 U.S.C. 390h et seq.) (as amended by subsection
(a)(1)) is amended by adding at the end the following:
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‘‘SEC. 1653. LOWER CHINO DAIRY AREA DESALINATION DEMONSTRATION AND RECLAMATION PROJECT.

‘‘(a) IN GENERAL.—The Secretary, in cooperation with the Chino
Basin Watermaster, the Inland Empire Utilities Agency, and the
Santa Ana Watershed Project Authority and acting under the Federal reclamation laws, shall participate in the design, planning,
and construction of the Lower Chino Dairy Area desalination demonstration and reclamation project.
‘‘(b) COST SHARING.—The Federal share of the cost of the project
described in subsection (a) shall not exceed—
‘‘(1) 25 percent of the total cost of the project; or
‘‘(2) $26,000,000.
‘‘(c) LIMITATION.—Funds provided by the Secretary shall not
be used for operation or maintenance of the project described in
subsection (a).
‘‘(d) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section.
‘‘(e) SUNSET OF AUTHORITY.—This section shall have no effect
after the date that is 10 years after the date of the enactment
of this section.’’.
(2) CONFORMING AMENDMENT.—The table of sections in section 2 of Public Law 102–575 (43 U.S.C. prec. 371) (as amended
by subsection (a)(2)) is amended by inserting after the last
item the following:
‘‘1653. Lower Chino dairy area desalination demonstration and reclamation
project.’’.

(c) ORANGE COUNTY REGIONAL WATER RECLAMATION
PROJECT.—Section 1624 of the Reclamation Wastewater and
Groundwater Study and Facilities Act (Public Law 102–575, title
XVI; 43 U.S.C. 390h–12j) is amended—
(1) in the section heading, by striking the words ‘‘PHASE
1 OF THE’’; and
(2) in subsection (a), by striking ‘‘phase 1 of’’.
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SEC. 9112. BUNKER HILL GROUNDWATER BASIN, CALIFORNIA.

(a) DEFINITIONS.—In this section:
(1) DISTRICT.—The term ‘‘District’’ means the Western
Municipal Water District, Riverside County, California.
(2) PROJECT.—
(A) IN GENERAL.—The term ‘‘Project’’ means the Riverside-Corona Feeder Project.
(B) INCLUSIONS.—The term ‘‘Project’’ includes—
(i) 20 groundwater wells;
(ii) groundwater treatment facilities;
(iii) water storage and pumping facilities; and
(iv) 28 miles of pipeline in San Bernardino and
Riverside Counties in the State of California.
(C) SECRETARY.—The term ‘‘Secretary’’ means the Secretary of the Interior.
(b) PLANNING, DESIGN, AND CONSTRUCTION OF RIVERSIDECORONA FEEDER.—
(1) IN GENERAL.—The Secretary, in cooperation with the
District, may participate in the planning, design, and construction of the Project.
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(2) AGREEMENTS AND REGULATIONS.—The Secretary may
enter into such agreements and promulgate such regulations
as are necessary to carry out this subsection.
(3) FEDERAL SHARE.—
(A) PLANNING, DESIGN, CONSTRUCTION.—The Federal
share of the cost to plan, design, and construct the Project
shall not exceed the lesser of—
(i) an amount equal to 25 percent of the total
cost of the Project; and
(ii) $26,000,000.
(B) STUDIES.—The Federal share of the cost to complete
the necessary planning studies associated with the
Project—
(i) shall not exceed an amount equal to 50 percent
of the total cost of the studies; and
(ii) shall be included as part of the limitation
described in subparagraph (A).
(4) IN-KIND SERVICES.—The non-Federal share of the cost
of the Project may be provided in cash or in kind.
(5) LIMITATION.—Funds provided by the Secretary under
this subsection shall not be used for operation or maintenance
of the Project.
(6) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated to the Secretary to carry out this
subsection the lesser of—
(A) an amount equal to 25 percent of the total cost
of the Project; and
(B) $26,000,000.
SEC. 9113. GREAT PROJECT, CALIFORNIA.

(a) IN GENERAL.—The Reclamation Wastewater and Groundwater Study and Facilities Act (title XVI of Public Law 102–575;
43 U.S.C. 390h et seq.) (as amended by section 9111(b)(1)) is
amended by adding at the end the following:
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‘‘SEC. 1654. OXNARD, CALIFORNIA, WATER RECLAMATION, REUSE, AND
TREATMENT PROJECT.

43 USC 390h–37.

‘‘(a) AUTHORIZATION.—The Secretary, in cooperation with the
City of Oxnard, California, may participate in the design, planning,
and construction of Phase I permanent facilities for the GREAT
project to reclaim, reuse, and treat impaired water in the area
of Oxnard, California.
‘‘(b) COST SHARE.—The Federal share of the costs of the project
described in subsection (a) shall not exceed 25 percent of the total
cost.
‘‘(c) LIMITATION.—The Secretary shall not provide funds for
the following:
‘‘(1) The operations and maintenance of the project
described in subsection (a).
‘‘(2) The construction, operations, and maintenance of the
visitor’s center related to the project described in subsection
(a).
‘‘(d) SUNSET OF AUTHORITY.—The authority of the Secretary
to carry out any provisions of this section shall terminate 10 years
after the date of the enactment of this section.’’.
(b) CLERICAL AMENDMENT.—The table of sections in section
2 of the Reclamation Projects Authorization and Adjustment Act
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of 1992 (as amended by section 9111(b)(2)) is amended by inserting
after the last item the following:
‘‘Sec. 1654. Oxnard, California, water reclamation, reuse, and treatment project.’’.
SEC. 9114. YUCAIPA VALLEY WATER DISTRICT, CALIFORNIA.

(a) IN GENERAL.—The Reclamation Wastewater and Groundwater Study and Facilities Act (Public Law 102–575, title XVI;
43 U.S.C. 390h et seq.) (as amended by section 9113(a)) is amended
by adding at the end the following:
43 USC 390h–38.

‘‘SEC. 1655. YUCAIPA VALLEY REGIONAL WATER SUPPLY RENEWAL
PROJECT.

‘‘(a) AUTHORIZATION.—The Secretary, in cooperation with the
Yucaipa Valley Water District, may participate in the design, planning, and construction of projects to treat impaired surface water,
reclaim and reuse impaired groundwater, and provide brine disposal
within the Santa Ana Watershed as described in the report submitted under section 1606.
‘‘(b) COST SHARING.—The Federal share of the cost of the project
described in subsection (a) shall not exceed 25 percent of the total
cost of the project.
‘‘(c) LIMITATION.—Funds provided by the Secretary shall not
be used for operation or maintenance of the project described in
subsection (a).
‘‘(d) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to carry out this section $20,000,000.
43 USC 390h–39.

‘‘SEC. 1656. CITY OF CORONA WATER UTILITY, CALIFORNIA, WATER
RECYCLING AND REUSE PROJECT.

‘‘(a) AUTHORIZATION.—The Secretary, in cooperation with the
City of Corona Water Utility, California, is authorized to participate
in the design, planning, and construction of, and land acquisition
for, a project to reclaim and reuse wastewater, including degraded
groundwaters, within and outside of the service area of the City
of Corona Water Utility, California.
‘‘(b) COST SHARE.—The Federal share of the cost of the project
authorized by this section shall not exceed 25 percent of the total
cost of the project.
‘‘(c) LIMITATION.—The Secretary shall not provide funds for
the operation and maintenance of the project authorized by this
section.’’.
(b) CONFORMING AMENDMENTS.—The table of sections in section
2 of Public Law 102–575 (as amended by section 9114(b)) is
amended by inserting after the last item the following:
‘‘Sec. 1655. Yucaipa Valley Regional Water Supply Renewal Project.
‘‘Sec. 1656. City of Corona Water Utility, California, water recycling and reuse
project.’’.
SEC. 9115. ARKANSAS VALLEY CONDUIT, COLORADO.
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43 USC 616.
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(a) COST SHARE.—The first section of Public Law 87–590 (76
Stat. 389) is amended in the second sentence of subsection (c)
by inserting after ‘‘cost thereof,’’ the following: ‘‘or in the case
of the Arkansas Valley Conduit, payment in an amount equal
to 35 percent of the cost of the conduit that is comprised of revenue
generated by payments pursuant to a repayment contract and revenue that may be derived from contracts for the use of FryingpanArkansas project excess capacity or exchange contracts using
Fryingpan-Arkansas project facilities,’’.
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(b) RATES.—Section 2(b) of Public Law 87–590 (76 Stat. 390)
is amended—
(1) by striking ‘‘(b) Rates’’ and inserting the following:
‘‘(b) RATES.—
‘‘(1) IN GENERAL.—Rates’’; and
(2) by adding at the end the following:
‘‘(2) RUEDI DAM AND RESERVOIR, FOUNTAIN VALLEY PIPELINE,
AND SOUTH OUTLET WORKS AT PUEBLO DAM AND RESERVOIR.—
‘‘(A) IN GENERAL.—Notwithstanding the reclamation
laws, until the date on which the payments for the
Arkansas Valley Conduit under paragraph (3) begin, any
revenue that may be derived from contracts for the use
of Fryingpan-Arkansas project excess capacity or exchange
contracts using Fryingpan-Arkansas project facilities shall
be credited towards payment of the actual cost of Ruedi
Dam and Reservoir, the Fountain Valley Pipeline, and
the South Outlet Works at Pueblo Dam and Reservoir
plus interest in an amount determined in accordance with
this section.
‘‘(B) EFFECT.—Nothing in the Federal reclamation law
(the Act of June 17, 1902 (32 Stat. 388, chapter 1093),
and Acts supplemental to and amendatory of that Act
(43 U.S.C. 371 et seq.)) prohibits the concurrent crediting
of revenue (with interest as provided under this section)
towards payment of the Arkansas Valley Conduit as provided under this paragraph.
‘‘(3) ARKANSAS VALLEY CONDUIT.—
‘‘(A) USE OF REVENUE.—Notwithstanding the reclamation laws, any revenue derived from contracts for the use
of Fryingpan-Arkansas project excess capacity or exchange
contracts using Fryingpan-Arkansas project facilities shall
be credited towards payment of the actual cost of the
Arkansas Valley Conduit plus interest in an amount determined in accordance with this section.
‘‘(B) ADJUSTMENT OF RATES.—Any rates charged under
this section for water for municipal, domestic, or industrial
use or for the use of facilities for the storage or delivery
of water shall be adjusted to reflect the estimated revenue
derived from contracts for the use of Fryingpan-Arkansas
project excess capacity or exchange contracts using
Fryingpan-Arkansas project facilities.’’.
(c) AUTHORIZATION OF APPROPRIATIONS.—Section 7 of Public
Law 87–590 (76 Stat. 393) is amended—
(1) by striking ‘‘SEC. 7. There is hereby’’ and inserting
the following:

43 USC 616a.

43 USC 616f.
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‘‘SEC. 7. AUTHORIZATION OF APPROPRIATIONS.

‘‘(a) IN GENERAL.—There is’’; and
(2) by adding at the end the following:
‘‘(b) ARKANSAS VALLEY CONDUIT.—
‘‘(1) IN GENERAL.—Subject to annual appropriations and
paragraph (2), there are authorized to be appropriated such
sums as are necessary for the construction of the Arkansas
Valley Conduit.
‘‘(2) LIMITATION.—Amounts made available under paragraph (1) shall not be used for the operation or maintenance
of the Arkansas Valley Conduit.’’.
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Subtitle C—Title Transfers and
Clarifications
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Oklahoma.

SEC. 9201. TRANSFER OF MCGEE CREEK PIPELINE AND FACILITIES.

(a) DEFINITIONS.—In this section:
(1) AGREEMENT.—The term ‘‘Agreement’’ means the agreement numbered 06–AG–60–2115 and entitled ‘‘Agreement
Between the United States of America and McGee Creek
Authority for the Purpose of Defining Responsibilities Related
to and Implementing the Title Transfer of Certain Facilities
at the McGee Creek Project, Oklahoma’’.
(2) AUTHORITY.—The term ‘‘Authority’’ means the McGee
Creek Authority located in Oklahoma City, Oklahoma.
(3) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(b) CONVEYANCE OF MCGEE CREEK PROJECT PIPELINE AND ASSOCIATED FACILITIES.—
(1) AUTHORITY TO CONVEY.—
(A) IN GENERAL.—In accordance with all applicable
laws and consistent with any terms and conditions provided
in the Agreement, the Secretary may convey to the
Authority all right, title, and interest of the United States
in and to the pipeline and any associated facilities described
in the Agreement, including—
(i) the pumping plant;
(ii) the raw water pipeline from the McGee Creek
pumping plant to the rate of flow control station at
Lake Atoka;
(iii) the surge tank;
(iv) the regulating tank;
(v) the McGee Creek operation and maintenance
complex, maintenance shop, and pole barn; and
(vi) any other appurtenances, easements, and fee
title land associated with the facilities described in
clauses (i) through (v), in accordance with the Agreement.
(B) EXCLUSION OF MINERAL ESTATE FROM CONVEYANCE.—
(i) IN GENERAL.—The mineral estate shall be
excluded from the conveyance of any land or facilities
under subparagraph (A).
(ii) MANAGEMENT.—Any mineral interests retained
by the United States under this section shall be managed—
(I) consistent with Federal law; and
(II) in a manner that would not interfere with
the purposes for which the McGee Creek Project
was authorized.
(C) COMPLIANCE WITH AGREEMENT; APPLICABLE LAW.—
(i) AGREEMENT.—All parties to the conveyance
under subparagraph (A) shall comply with the terms
and conditions of the Agreement, to the extent consistent with this section.
(ii) APPLICABLE LAW.—Before any conveyance
under subparagraph (A), the Secretary shall complete
any actions required under—
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(I) the National Environmental Policy Act of
1969 (42 U.S.C. 4321 et seq.);
(II) the Endangered Species Act of 1973 (16
U.S.C. 1531 et seq.);
(III) the National Historic Preservation Act
(16 U.S.C. 470 et seq.); and
(IV) any other applicable laws.
(2) OPERATION OF TRANSFERRED FACILITIES.—
(A) IN GENERAL.—On the conveyance of the land and
facilities under paragraph (1)(A), the Authority shall
comply with all applicable Federal, State, and local laws
(including regulations) in the operation of any transferred
facilities.
(B) OPERATION AND MAINTENANCE COSTS.—
(i) IN GENERAL.—After the conveyance of the land
and facilities under paragraph (1)(A) and consistent
with the Agreement, the Authority shall be responsible
for all duties and costs associated with the operation,
replacement, maintenance, enhancement, and betterment of the transferred land and facilities.
(ii) LIMITATION ON FUNDING.—The Authority shall
not be eligible to receive any Federal funding to assist
in the operation, replacement, maintenance, enhancement, and betterment of the transferred land and facilities, except for funding that would be available to
any comparable entity that is not subject to reclamation laws.
(3) RELEASE FROM LIABILITY.—
(A) IN GENERAL.—Effective beginning on the date of
the conveyance of the land and facilities under paragraph
(1)(A), the United States shall not be liable for damages
of any kind arising out of any act, omission, or occurrence
relating to any land or facilities conveyed, except for damages caused by acts of negligence committed by the United
States (including any employee or agent of the United
States) before the date of the conveyance.
(B) NO ADDITIONAL LIABILITY.—Nothing in this paragraph adds to any liability that the United States may
have under chapter 171 of title 28, United States Code.
(4) CONTRACTUAL OBLIGATIONS.—
(A) IN GENERAL.—Except as provided in subparagraph
(B), any rights and obligations under the contract numbered 0–07–50–X0822 and dated October 11, 1979, between
the Authority and the United States for the construction,
operation, and maintenance of the McGee Creek Project,
shall remain in full force and effect.
(B) AMENDMENTS.—With the consent of the Authority,
the Secretary may amend the contract described in
subparagraph (A) to reflect the conveyance of the land
and facilities under paragraph (1)(A).
(5) APPLICABILITY OF THE RECLAMATION LAWS.—Notwithstanding the conveyance of the land and facilities under paragraph (1)(A), the reclamation laws shall continue to apply to
any project water provided to the Authority.
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SEC. 9202. ALBUQUERQUE BIOLOGICAL PARK, NEW MEXICO, TITLE
CLARIFICATION.

(a) PURPOSE.—The purpose of this section is to direct the Secretary of the Interior to issue a quitclaim deed conveying any
right, title, and interest the United States may have in and to
Tingley Beach, San Gabriel Park, or the BioPark Parcels to the
City, thereby removing a potential cloud on the City’s title to
these lands.
(b) DEFINITIONS.—In this section:
(1) CITY.—The term ‘‘City’’ means the City of Albuquerque,
New Mexico.
(2) BIOPARK PARCELS.—The term ‘‘BioPark Parcels’’ means
a certain area of land containing 19.16 acres, more or less,
situated within the Town of Albuquerque Grant, in Projected
Section 13, Township 10 North, Range 2 East, N.M.P.M., City
of Albuquerque, Bernalillo County, New Mexico, comprised of
the following platted tracts and lot, and MRGCD tracts:
(A) Tracts A and B, Albuquerque Biological Park, as
the same are shown and designated on the Plat of Tracts
A & B, Albuquerque Biological Park, recorded in the Office
of the County Clerk of Bernalillo County, New Mexico
on February 11, 1994 in Book 94C, Page 44; containing
17.9051 acres, more or less.
(B) Lot B–1, Roger Cox Addition, as the same is shown
and designated on the Plat of Lots B–1 and B–2 Roger
Cox Addition, recorded in the Office of the County Clerk
of Bernalillo County, New Mexico on October 3, 1985 in
Book C28, Page 99; containing 0.6289 acres, more or less.
(C) Tract 361 of MRGCD Map 38, bounded on the
north by Tract A, Albuquerque Biological Park, on the
east by the westerly right-of-way of Central Avenue, on
the south by Tract 332B MRGCD Map 38, and on the
west by Tract B, Albuquerque Biological Park; containing
0.30 acres, more or less.
(D) Tract 332B of MRGCD Map 38; bounded on the
north by Tract 361, MRGCD Map 38, on the west by
Tract 32A–1–A, MRGCD Map 38, and on the south and
east by the westerly right-of-way of Central Avenue; containing 0.25 acres, more or less.
(E) Tract 331A–1A of MRGCD Map 38, bounded on
the west by Tract B, Albuquerque Biological Park, on the
east by Tract 332B, MRGCD Map 38, and on the south
by the westerly right-of-way of Central Avenue and Tract
A, Albuquerque Biological Park; containing 0.08 acres,
more or less.
(3) MIDDLE RIO GRANDE CONSERVANCY DISTRICT.—The
terms ‘‘Middle Rio Grande Conservancy District’’ and ‘‘MRGCD’’
mean a political subdivision of the State of New Mexico, created
in 1925 to provide and maintain flood protection and drainage,
and maintenance of ditches, canals, and distribution systems
for irrigation and water delivery and operations in the Middle
Rio Grande Valley.
(4) MIDDLE RIO GRANDE PROJECT.—The term ‘‘Middle Rio
Grande Project’’ means the works associated with water deliveries and operations in the Rio Grande basin as authorized
by the Flood Control Act of 1948 (Public Law 80–858; 62
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Stat. 1175) and the Flood Control Act of 1950 (Public Law
81–516; 64 Stat. 170).
(5) SAN GABRIEL PARK.—The term ‘‘San Gabriel Park’’
means the tract of land containing 40.2236 acres, more or
less, situated within Section 12 and Section 13, T10N, R2E,
N.M.P.M., City of Albuquerque, Bernalillo County, New Mexico,
and described by New Mexico State Plane Grid Bearings (Central Zone) and ground distances in a Special Warranty Deed
conveying the property from MRGCD to the City, dated
November 25, 1997.
(6) TINGLEY BEACH.—The term ‘‘Tingley Beach’’ means the
tract of land containing 25.2005 acres, more or less, situated
within Section 13 and Section 24, T10N, R2E, and secs. 18
and 19, T10N, R3E, N.M.P.M., City of Albuquerque, Bernalillo
County, New Mexico, and described by New Mexico State Plane
Grid Bearings (Central Zone) and ground distances in a Special
Warranty Deed conveying the property from MRGCD to the
City, dated November 25, 1997.
(c) CLARIFICATION OF PROPERTY INTEREST.—
(1) REQUIRED ACTION.—The Secretary of the Interior shall
issue a quitclaim deed conveying any right, title, and interest
the United States may have in and to Tingley Beach, San
Gabriel Park, and the BioPark Parcels to the City.
(2) TIMING.—The Secretary shall carry out the action in
paragraph (1) as soon as practicable after the date of enactment
of this Act and in accordance with all applicable law.
(3) NO ADDITIONAL PAYMENT.—The City shall not be
required to pay any additional costs to the United States for
the value of San Gabriel Park, Tingley Beach, and the BioPark
Parcels.
(d) OTHER RIGHTS, TITLE, AND INTERESTS UNAFFECTED.—
(1) IN GENERAL.—Except as expressly provided in subsection (c), nothing in this section shall be construed to affect
any right, title, or interest in and to any land associated with
the Middle Rio Grande Project.
(2) ONGOING LITIGATION.—Nothing contained in this section
shall be construed or utilized to affect or otherwise interfere
with any position set forth by any party in the lawsuit pending
before the United States District Court for the District of New
Mexico, 99–CV–01320–JAP–RHS, entitled Rio Grande Silvery
Minnow v. John W. Keys, III, concerning the right, title, or
interest in and to any property associated with the Middle
Rio Grande Project.
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SEC. 9203. GOLETA WATER DISTRICT WATER DISTRIBUTION SYSTEM,
CALIFORNIA.

(a) DEFINITIONS.—In this section:
(1) AGREEMENT.—The term ‘‘Agreement’’ means Agreement
No. 07–LC–20–9387 between the United States and the District, entitled ‘‘Agreement Between the United States and the
Goleta Water District to Transfer Title of the Federally Owned
Distribution System to the Goleta Water District’’.
(2) DISTRICT.—The term ‘‘District’’ means the Goleta Water
District, located in Santa Barbara County, California.
(3) GOLETA WATER DISTRIBUTION SYSTEM.—The term
‘‘Goleta Water Distribution System’’ means the facilities constructed by the United States to enable the District to convey
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water to its water users, and associated lands, as described
in Appendix A of the Agreement.
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(b) CONVEYANCE OF THE GOLETA WATER DISTRIBUTION
SYSTEM.—The Secretary is authorized to convey to the District
all right, title, and interest of the United States in and to the
Goleta Water Distribution System of the Cachuma Project, California, subject to valid existing rights and consistent with the
terms and conditions set forth in the Agreement.
(c) LIABILITY.—Effective upon the date of the conveyance
authorized by subsection (b), the United States shall not be held
liable by any court for damages of any kind arising out of any
act, omission, or occurrence relating to the lands, buildings, or
facilities conveyed under this section, except for damages caused
by acts of negligence committed by the United States or by its
employees or agents prior to the date of conveyance. Nothing in
this section increases the liability of the United States beyond
that provided in chapter 171 of title 28, United States Code (popularly known as the Federal Tort Claims Act).
(d) BENEFITS.—After conveyance of the Goleta Water Distribution System under this section—
(1) such distribution system shall not be considered to
be a part of a Federal reclamation project; and
(2) the District shall not be eligible to receive any benefits
with respect to any facility comprising the Goleta Water Distribution System, except benefits that would be available to
a similarly situated entity with respect to property that is
not part of a Federal reclamation project.
(e) COMPLIANCE WITH OTHER LAWS.—
(1) COMPLIANCE WITH ENVIRONMENTAL AND HISTORIC
PRESERVATION LAWS.—Prior to any conveyance under this section, the Secretary shall complete all actions required under
the National Environmental Policy Act of 1969 (42 U.S.C. 4321
et seq.), the Endangered Species Act of 1973 (16 U.S.C. 1531
et seq.), the National Historic Preservation Act (16 U.S.C. 470
et seq.), and all other applicable laws.
(2) COMPLIANCE BY THE DISTRICT.—Upon the conveyance
of the Goleta Water Distribution System under this section,
the District shall comply with all applicable Federal, State,
and local laws and regulations in its operation of the facilities
that are transferred.
(3) APPLICABLE AUTHORITY.—All provisions of Federal reclamation law (the Act of June 17, 1902 (43 U.S.C. 371 et
seq.) and Acts supplemental to and amendatory of that Act)
shall continue to be applicable to project water provided to
the District.
(f) REPORT.—If, 12 months after the date of the enactment
of this Act, the Secretary has not completed the conveyance required
under subsection (b), the Secretary shall complete a report that
states the reason the conveyance has not been completed and the
date by which the conveyance shall be completed. The Secretary
shall submit a report required under this subsection to Congress
not later than 14 months after the date of the enactment of this
Act.
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Subtitle D—San Gabriel Basin Restoration
Fund
SEC. 9301. RESTORATION FUND.

Section 110 of division B of the Miscellaneous Appropriations
Act, 2001 (114 Stat. 2763A–222), as enacted into law by section
1(a)(4) of the Consolidated Appropriations Act, 2001 (Public Law
106–554, as amended by Public Law 107–66), is further amended—
(1) in subsection (a)(3)(B), by inserting after clause (iii)
the following:
‘‘(iv) NON-FEDERAL MATCH.—After $85,000,000 has
cumulatively been appropriated under subsection
(d)(1), the remainder of Federal funds appropriated
under subsection (d) shall be subject to the following
matching requirement:
‘‘(I) SAN GABRIEL BASIN WATER QUALITY
AUTHORITY.—The San Gabriel Basin Water Quality
Authority shall be responsible for providing a 35
percent non-Federal match for Federal funds made
available to the Authority under this Act.
‘‘(II) CENTRAL BASIN MUNICIPAL WATER DISTRICT.—The Central Basin Municipal Water District shall be responsible for providing a 35 percent
non-Federal match for Federal funds made available to the District under this Act.’’;
(2) in subsection (a), by adding at the end the following:
‘‘(4) INTEREST ON FUNDS IN RESTORATION FUND.—No
amounts appropriated above the cumulative amount of
$85,000,000 to the Restoration Fund under subsection (d)(1)
shall be invested by the Secretary of the Treasury in interestbearing securities of the United States.’’; and
(3) by amending subsection (d) to read as follows:
‘‘(d) AUTHORIZATION OF APPROPRIATIONS.—
‘‘(1) IN GENERAL.—There is authorized to be appropriated
to the Restoration Fund established under subsection (a)
$146,200,000. Such funds shall remain available until
expended.
‘‘(2) SET-ASIDE.—Of the amounts appropriated under paragraph (1), no more than $21,200,000 shall be made available
to carry out the Central Basin Water Quality Project.’’.

Subtitle E—Lower Colorado River MultiSpecies Conservation Program

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 9401. DEFINITIONS.

In this subtitle:
(1) LOWER COLORADO RIVER MULTI-SPECIES CONSERVATION
PROGRAM.—The term ‘‘Lower Colorado River Multi-Species Conservation Program’’ or ‘‘LCR MSCP’’ means the cooperative
effort on the Lower Colorado River between Federal and nonFederal entities in Arizona, California, and Nevada approved
by the Secretary of the Interior on April 2, 2005.
(2) LOWER COLORADO RIVER.—The term ‘‘Lower Colorado
River’’ means the segment of the Colorado River within the
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planning area as provided in section 2(B) of the Implementing
Agreement, a Program Document.
(3) PROGRAM DOCUMENTS.—The term ‘‘Program Documents’’ means the Habitat Conservation Plan, Biological Assessment and Biological and Conference Opinion, Environmental
Impact Statement/Environmental Impact Report, Funding and
Management Agreement, Implementing Agreement, and Section 10(a)(1)(B) Permit issued and, as applicable, executed in
connection with the LCR MSCP, and any amendments or successor documents that are developed consistent with existing
agreements and applicable law.
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(5) STATE.—The term ‘‘State’’ means each of the States
of Arizona, California, and Nevada.

SEC. 9402. IMPLEMENTATION AND WATER ACCOUNTING.

(a) IMPLEMENTATION.—The Secretary is authorized to manage
and implement the LCR MSCP in accordance with the Program
Documents.
(b) WATER ACCOUNTING.—The Secretary is authorized to enter
into an agreement with the States providing for the use of water
from the Lower Colorado River for habitat creation and maintenance
in accordance with the Program Documents.
SEC. 9403. ENFORCEABILITY OF PROGRAM DOCUMENTS.
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Waiver.
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(a) IN GENERAL.—Due to the unique conditions of the Colorado
River, any party to the Funding and Management Agreement or
the Implementing Agreement, and any permittee under the Section
10(a)(1)(B) Permit, may commence a civil action in United States
district court to adjudicate, confirm, validate or decree the rights
and obligations of the parties under those Program Documents.
(b) JURISDICTION.—The district court shall have jurisdiction
over such actions and may issue such orders, judgments, and
decrees as are consistent with the court’s exercise of jurisdiction
under this section.
(c) UNITED STATES AS DEFENDANT.—
(1) IN GENERAL.—The United States or any agency of the
United States may be named as a defendant in such actions.
(2) SOVEREIGN IMMUNITY.—Subject to paragraph (3), the
sovereign immunity of the United States is waived for purposes
of actions commenced pursuant to this section.
(3) NONWAIVER FOR CERTAIN CLAIMS.—Nothing in this section waives the sovereign immunity of the United States to
claims for money damages, monetary compensation, the provision of indemnity, or any claim seeking money from the United
States.
(d) RIGHTS UNDER FEDERAL AND STATE LAW.—
(1) IN GENERAL.—Except as specifically provided in this
section, nothing in this section limits any rights or obligations
of any party under Federal or State law.
(2) APPLICABILITY TO LOWER COLORADO RIVER MULTI-SPECIES CONSERVATION PROGRAM.—This section—
(A) shall apply only to the Lower Colorado River MultiSpecies Conservation Program; and
(B) shall not affect the terms of, or rights or obligations
under, any other conservation plan created pursuant to
any Federal or State law.
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(e) VENUE.—Any suit pursuant to this section may be brought
in any United States district court in the State in which any
non-Federal party to the suit is situated.
SEC. 9404. AUTHORIZATION OF APPROPRIATIONS.

(a) IN GENERAL.—There is authorized to be appropriated to
the Secretary such sums as may be necessary to meet the obligations of the Secretary under the Program Documents, to remain
available until expended.
(b) NON-REIMBURSABLE AND NON-RETURNABLE.—All amounts
appropriated to and expended by the Secretary for the LCR MSCP
shall be non-reimbursable and non-returnable.

Subtitle F—Secure Water
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SEC. 9501. FINDINGS.

42 USC 10361.

Congress finds that—
(1) adequate and safe supplies of water are fundamental
to the health, economy, security, and ecology of the United
States;
(2) systematic data-gathering with respect to, and research
and development of, the water resources of the United States
will help ensure the continued existence of sufficient quantities
of water to support—
(A) increasing populations;
(B) economic growth;
(C) irrigated agriculture;
(D) energy production; and
(E) the protection of aquatic ecosystems;
(3) global climate change poses a significant challenge to
the protection and use of the water resources of the United
States due to an increased uncertainty with respect to the
timing, form, and geographical distribution of precipitation,
which may have a substantial effect on the supplies of water
for agricultural, hydroelectric power, industrial, domestic
supply, and environmental needs;
(4) although States bear the primary responsibility and
authority for managing the water resources of the United
States, the Federal Government should support the States,
as well as regional, local, and tribal governments, by carrying
out—
(A) nationwide data collection and monitoring activities;
(B) relevant research; and
(C) activities to increase the efficiency of the use of
water in the United States;
(5) Federal agencies that conduct water management and
related activities have a responsibility—
(A) to take a lead role in assessing risks to the water
resources of the United States (including risks posed by
global climate change); and
(B) to develop strategies—
(i) to mitigate the potential impacts of each risk
described in subparagraph (A); and
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(ii) to help ensure that the long-term water
resources management of the United States is sustainable and will ensure sustainable quantities of water;
(6) it is critical to continue and expand research and monitoring efforts—
(A) to improve the understanding of the variability
of the water cycle; and
(B) to provide basic information necessary—
(i) to manage and efficiently use the water
resources of the United States; and
(ii) to identify new supplies of water that are
capable of being reclaimed; and
(7) the study of water use is vital—
(A) to the understanding of the impacts of human
activity on water and ecological resources; and
(B) to the assessment of whether available surface
and groundwater supplies will be available to meet the
future needs of the United States.
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42 USC 10362.

SEC. 9502. DEFINITIONS.

In this section:
(1) ADMINISTRATOR.—The term ‘‘Administrator’’ means the
Administrator of the National Oceanic and Atmospheric
Administration.
(2) ADVISORY COMMITTEE.—The term ‘‘Advisory Committee’’
means the National Advisory Committee on Water Information
established—
(A) under the Office of Management and Budget Circular 92–01; and
(B) to coordinate water data collection activities.
(3) ASSESSMENT PROGRAM.—The term ‘‘assessment program’’ means the water availability and use assessment program established by the Secretary under section 9508(a).
(4) CLIMATE DIVISION.—The term ‘‘climate division’’ means
1 of the 359 divisions in the United States that represents
2 or more regions located within a State that are as climatically
homogeneous as possible, as determined by the Administrator.
(5) COMMISSIONER.—The term ‘‘Commissioner’’ means the
Commissioner of Reclamation.
(6) DIRECTOR.—The term ‘‘Director’’ means the Director
of the United States Geological Survey.
(7) ELIGIBLE APPLICANT.—The term ‘‘eligible applicant’’
means any State, Indian tribe, irrigation district, water district,
or other organization with water or power delivery authority.
(8) FEDERAL POWER MARKETING ADMINISTRATION.—The
term ‘‘Federal Power Marketing Administration’’ means—
(A) the Bonneville Power Administration;
(B) the Southeastern Power Administration;
(C) the Southwestern Power Administration; and
(D) the Western Area Power Administration.
(9) HYDROLOGIC ACCOUNTING UNIT.—The term ‘‘hydrologic
accounting unit’’ means 1 of the 352 river basin hydrologic
accounting units used by the United States Geological Survey.
(10) INDIAN TRIBE.—The term ‘‘Indian tribe’’ has the
meaning given the term in section 4 of the Indian Self-Determination and Education Assistance Act (25 U.S.C. 450b).
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(11) MAJOR AQUIFER SYSTEM.—The term ‘‘major aquifer
system’’ means a groundwater system that is—
(A) identified as a significant groundwater system by
the Director; and
(B) included in the Groundwater Atlas of the United
States, published by the United States Geological Survey.
(12) MAJOR RECLAMATION RIVER BASIN.—
(A) IN GENERAL.—The term ‘‘major reclamation river
basin’’ means each major river system (including tributaries)—
(i) that is located in a service area of the Bureau
of Reclamation; and
(ii) at which is located a federally authorized
project of the Bureau of Reclamation.
(B) INCLUSIONS.—The term ‘‘major reclamation river
basin’’ includes—
(i) the Colorado River;
(ii) the Columbia River;
(iii) the Klamath River;
(iv) the Missouri River;
(v) the Rio Grande;
(vi) the Sacramento River;
(vii) the San Joaquin River; and
(viii) the Truckee River.
(13) NON-FEDERAL PARTICIPANT.—The term ‘‘non-Federal
participant’’ means—
(A) a State, regional, or local authority;
(B) an Indian tribe or tribal organization; or
(C) any other qualifying entity, such as a water conservation district, water conservancy district, or rural water
district or association, or a nongovernmental organization.
(14) PANEL.—The term ‘‘panel’’ means the climate change
and water intragovernmental panel established by the Secretary under section 9506(a).
(15) PROGRAM.—The term ‘‘program’’ means the regional
integrated sciences and assessments program—
(A) established by the Administrator; and
(B) that is comprised of 8 regional programs that use
advances in integrated climate sciences to assist decisionmaking processes.
(16) SECRETARY.—
(A) IN GENERAL.—Except as provided in subparagraph
(B), the term ‘‘Secretary’’ means the Secretary of the
Interior.
(B) EXCEPTIONS.—The term ‘‘Secretary’’ means—
(i) in the case of sections 9503, 9504, and 9509,
the Secretary of the Interior (acting through the
Commissioner); and
(ii) in the case of sections 9507 and 9508, the
Secretary of the Interior (acting through the Director).
(17) SERVICE AREA.—The term ‘‘service area’’ means any
area that encompasses a watershed that contains a federally
authorized reclamation project that is located in any State
or area described in the first section of the Act of June 17,
1902 (43 U.S.C. 391).
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Assessment.

Analysis.
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Strategies.
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SEC. 9503. RECLAMATION CLIMATE CHANGE AND WATER PROGRAM.

(a) IN GENERAL.—The Secretary shall establish a climate
change adaptation program—
(1) to coordinate with the Administrator and other appropriate agencies to assess each effect of, and risk resulting
from, global climate change with respect to the quantity of
water resources located in a service area; and
(2) to ensure, to the maximum extent possible, that strategies are developed at watershed and aquifer system scales
to address potential water shortages, conflicts, and other
impacts to water users located at, and the environment of,
each service area.
(b) REQUIRED ELEMENTS.—In carrying out the program
described in subsection (a), the Secretary shall—
(1) coordinate with the United States Geological Survey,
the National Oceanic and Atmospheric Administration, the program, and each appropriate State water resource agency, to
ensure that the Secretary has access to the best available
scientific information with respect to presently observed and
projected future impacts of global climate change on water
resources;
(2) assess specific risks to the water supply of each major
reclamation river basin, including any risk relating to—
(A) a change in snowpack;
(B) changes in the timing and quantity of runoff;
(C) changes in groundwater recharge and discharge;
and
(D) any increase in—
(i) the demand for water as a result of increasing
temperatures; and
(ii) the rate of reservoir evaporation;
(3) with respect to each major reclamation river basin,
analyze the extent to which changes in the water supply of
the United States will impact—
(A) the ability of the Secretary to deliver water to
the contractors of the Secretary;
(B) hydroelectric power generation facilities;
(C) recreation at reclamation facilities;
(D) fish and wildlife habitat;
(E) applicable species listed as an endangered, threatened, or candidate species under the Endangered Species
Act of 1973 (16 U.S.C. 1531 et seq.);
(F) water quality issues (including salinity levels of
each major reclamation river basin);
(G) flow and water dependent ecological resiliency; and
(H) flood control management;
(4) in consultation with appropriate non-Federal participants, consider and develop appropriate strategies to mitigate
each impact of water supply changes analyzed by the Secretary
under paragraph (3), including strategies relating to—
(A) the modification of any reservoir storage or operating guideline in existence as of the date of enactment
of this Act;
(B) the development of new water management, operating, or habitat restoration plans;
(C) water conservation;
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(D) improved hydrologic models and other decision support systems; and
(E) groundwater and surface water storage needs; and
(5) in consultation with the Director, the Administrator,
the Secretary of Agriculture (acting through the Chief of the
Natural Resources Conservation Service), and applicable State
water resource agencies, develop a monitoring plan to acquire
and maintain water resources data—
(A) to strengthen the understanding of water supply
trends; and
(B) to assist in each assessment and analysis conducted
by the Secretary under paragraphs (2) and (3).
(c) REPORTING.—Not later than 2 years after the date of enactment of this Act, and every 5 years thereafter, the Secretary shall
submit to the appropriate committees of Congress a report that
describes—
(1) each effect of, and risk resulting from, global climate
change with respect to the quantity of water resources located
in each major reclamation river basin;
(2) the impact of global climate change with respect to
the operations of the Secretary in each major reclamation river
basin;
(3) each mitigation and adaptation strategy considered and
implemented by the Secretary to address each effect of global
climate change described in paragraph (1);
(4) each coordination activity conducted by the Secretary
with—
(A) the Director;
(B) the Administrator;
(C) the Secretary of Agriculture (acting through the
Chief of the Natural Resources Conservation Service); or
(D) any appropriate State water resource agency; and
(5) the implementation by the Secretary of the monitoring
plan developed under subsection (b)(5).
(d) FEASIBILITY STUDIES.—
(1) AUTHORITY OF SECRETARY.—The Secretary, in cooperation with any non-Federal participant, may conduct 1 or more
studies to determine the feasibility and impact on ecological
resiliency of implementing each mitigation and adaptation
strategy described in subsection (c)(3), including the construction of any water supply, water management, environmental,
or habitat enhancement water infrastructure that the Secretary
determines to be necessary to address the effects of global
climate change on water resources located in each major reclamation river basin.
(2) COST SHARING.—
(A) FEDERAL SHARE.—
(i) IN GENERAL.—Except as provided in clause (ii),
the Federal share of the cost of a study described
in paragraph (1) shall not exceed 50 percent of the
cost of the study.
(ii) EXCEPTION RELATING TO FINANCIAL HARDSHIP.—The Secretary may increase the Federal share
of the cost of a study described in paragraph (1) to
exceed 50 percent of the cost of the study if the Secretary determines that, due to a financial hardship,
the non-Federal participant of the study is unable to
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contribute an amount equal to 50 percent of the cost
of the study.
(B) NON-FEDERAL SHARE.—The non-Federal share of
the cost of a study described in paragraph (1) may be
provided in the form of any in-kind services that substantially contribute toward the completion of the study, as
determined by the Secretary.
(e) NO EFFECT ON EXISTING AUTHORITY.—Nothing in this section amends or otherwise affects any existing authority under reclamation laws that govern the operation of any Federal reclamation
project.
(f) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section for each of fiscal years 2009 through 2023, to remain available until expended.
42 USC 10364.

SEC. 9504. WATER MANAGEMENT IMPROVEMENT.

(a) AUTHORIZATION

OF

GRANTS

AND

COOPERATIVE AGREE-

dkrause on GSDDPC29 with PUBLIC LAWS

MENTS.—

(1) AUTHORITY OF SECRETARY.—The Secretary may provide
any grant to, or enter into an agreement with, any eligible
applicant to assist the eligible applicant in planning, designing,
or constructing any improvement—
(A) to conserve water;
(B) to increase water use efficiency;
(C) to facilitate water markets;
(D) to enhance water management, including
increasing the use of renewable energy in the management
and delivery of water;
(E) to accelerate the adoption and use of advanced
water treatment technologies to increase water supply;
(F) to prevent the decline of species that the United
States Fish and Wildlife Service and National Marine Fisheries Service have proposed for listing under the Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.) (or
candidate species that are being considered by those agencies for such listing but are not yet the subject of a proposed
rule);
(G) to accelerate the recovery of threatened species,
endangered species, and designated critical habitats that
are adversely affected by Federal reclamation projects or
are subject to a recovery plan or conservation plan under
the Endangered Species Act of 1973 (16 U.S.C. 1531 et
seq.) under which the Commissioner of Reclamation has
implementation responsibilities; or
(H) to carry out any other activity—
(i) to address any climate-related impact to the
water supply of the United States that increases
ecological resiliency to the impacts of climate change;
or
(ii) to prevent any water-related crisis or conflict
at any watershed that has a nexus to a Federal reclamation project located in a service area.
(2) APPLICATION.—To be eligible to receive a grant, or enter
into an agreement with the Secretary under paragraph (1),
an eligible applicant shall—
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(A) be located within the States and areas referred
to in the first section of the Act of June 17, 1902 (43
U.S.C. 391); and
(B) submit to the Secretary an application that includes
a proposal of the improvement or activity to be planned,
designed, constructed, or implemented by the eligible
applicant.
(3) REQUIREMENTS OF GRANTS AND COOPERATIVE AGREEMENTS.—
(A) COMPLIANCE WITH REQUIREMENTS.—Each grant and
agreement entered into by the Secretary with any eligible
applicant under paragraph (1) shall be in compliance with
each requirement described in subparagraphs (B) through
(F).
(B) AGRICULTURAL OPERATIONS.—In carrying out paragraph (1), the Secretary shall not provide a grant, or enter
into an agreement, for an improvement to conserve irrigation water unless the eligible applicant agrees not—
(i) to use any associated water savings to increase
the total irrigated acreage of the eligible applicant;
or
(ii) to otherwise increase the consumptive use of
water in the operation of the eligible applicant, as
determined pursuant to the law of the State in which
the operation of the eligible applicant is located.
(C) NONREIMBURSABLE FUNDS.—Any funds provided by
the Secretary to an eligible applicant through a grant or
agreement under paragraph (1) shall be nonreimbursable.
(D) TITLE TO IMPROVEMENTS.—If an infrastructure
improvement to a federally owned facility is the subject
of a grant or other agreement entered into between the
Secretary and an eligible applicant under paragraph (1),
the Federal Government shall continue to hold title to
the facility and improvements to the facility.
(E) COST SHARING.—
(i) FEDERAL SHARE.—The Federal share of the cost
of any infrastructure improvement or activity that is
the subject of a grant or other agreement entered into
between the Secretary and an eligible applicant under
paragraph (1) shall not exceed 50 percent of the cost
of the infrastructure improvement or activity.
(ii) CALCULATION OF NON-FEDERAL SHARE.—In calculating the non-Federal share of the cost of an infrastructure improvement or activity proposed by an
eligible applicant through an application submitted by
the eligible applicant under paragraph (2), the Secretary shall—
(I) consider the value of any in-kind services
that substantially contributes toward the completion of the improvement or activity, as determined
by the Secretary; and
(II) not consider any other amount that the
eligible applicant receives from a Federal agency.
(iii) MAXIMUM AMOUNT.—The amount provided to
an eligible applicant through a grant or other agreement under paragraph (1) shall be not more than
$5,000,000.
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(iv) OPERATION AND MAINTENANCE COSTS.—The
non-Federal share of the cost of operating and
maintaining any infrastructure improvement that is
the subject of a grant or other agreement entered into
between the Secretary and an eligible applicant under
paragraph (1) shall be 100 percent.
(F) LIABILITY.—
(i) IN GENERAL.—Except as provided under chapter
171 of title 28, United States Code (commonly known
as the ‘‘Federal Tort Claims Act’’), the United States
shall not be liable for monetary damages of any kind
for any injury arising out of an act, omission, or occurrence that arises in relation to any facility created
or improved under this section, the title of which is
not held by the United States.
(ii) TORT CLAIMS ACT.—Nothing in this section
increases the liability of the United States beyond that
provided in chapter 171 of title 28, United States Code
(commonly known as the ‘‘Federal Tort Claims Act’’).
(b) RESEARCH AGREEMENTS.—
(1) AUTHORITY OF SECRETARY.—The Secretary may enter
into 1 or more agreements with any university, nonprofit
research institution, or organization with water or power
delivery authority to fund any research activity that is
designed—
(A) to conserve water resources;
(B) to increase the efficiency of the use of water
resources; or
(C) to enhance the management of water resources,
including increasing the use of renewable energy in the
management and delivery of water.
(2) TERMS AND CONDITIONS OF SECRETARY.—
(A) IN GENERAL.—An agreement entered into between
the Secretary and any university, institution, or organization described in paragraph (1) shall be subject to such
terms and conditions as the Secretary determines to be
appropriate.
(B) AVAILABILITY.—The agreements under this subsection shall be available to all Reclamation projects and
programs that may benefit from project-specific or programmatic cooperative research and development.
(c) MUTUAL BENEFIT.—Grants or other agreements made under
this section may be for the mutual benefit of the United States
and the entity that is provided the grant or enters into the cooperative agreement.
(d) RELATIONSHIP TO PROJECT-SPECIFIC AUTHORITY.—This section shall not supersede any existing project-specific funding
authority.
(e) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to carry out this section $200,000,000, to remain
available until expended.
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SEC. 9505. HYDROELECTRIC POWER ASSESSMENT.

(a) DUTY OF SECRETARY OF ENERGY.—The Secretary of Energy,
in consultation with the Administrator of each Federal Power Marketing Administration, shall assess each effect of, and risk resulting
from, global climate change with respect to water supplies that
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are required for the generation of hydroelectric power at each
Federal water project that is applicable to a Federal Power Marketing Administration.
(b) ACCESS TO APPROPRIATE DATA.—
(1) IN GENERAL.—In carrying out each assessment under
subsection (a), the Secretary of Energy shall consult with the
United States Geological Survey, the National Oceanic and
Atmospheric Administration, the program, and each appropriate State water resource agency, to ensure that the Secretary
of Energy has access to the best available scientific information
with respect to presently observed impacts and projected future
impacts of global climate change on water supplies that are
used to produce hydroelectric power.
(2) ACCESS TO DATA FOR CERTAIN ASSESSMENTS.—In carrying out each assessment under subsection (a), with respect
to the Bonneville Power Administration and the Western Area
Power Administration, the Secretary of Energy shall consult
with the Commissioner to access data and other information
that—
(A) is collected by the Commissioner; and
(B) the Secretary of Energy determines to be necessary
for the conduct of the assessment.
(c) REPORT.—Not later than 2 years after the date of enactment
of this Act, and every 5 years thereafter, the Secretary of Energy
shall submit to the appropriate committees of Congress a report
that describes—
(1) each effect of, and risk resulting from, global climate
change with respect to—
(A) water supplies used for hydroelectric power generation; and
(B) power supplies marketed by each Federal Power
Marketing Administration, pursuant to—
(i) long-term power contracts;
(ii) contingent capacity contracts; and
(iii) short-term sales; and
(2) each recommendation of the Administrator of each Federal Power Marketing Administration relating to any change
in any operation or contracting practice of each Federal Power
Marketing Administration to address each effect and risk
described in paragraph (1), including the use of purchased
power to meet long-term commitments of each Federal Power
Marketing Administration.
(d) AUTHORITY.—The Secretary of Energy may enter into contracts, grants, or other agreements with appropriate entities to
carry out this section.
(e) COSTS.—
(1) NONREIMBURSABLE.—Any costs incurred by the Secretary of Energy in carrying out this section shall be nonreimbursable.
(2) PMA COSTS.—Each Federal Power Marketing Administration shall incur costs in carrying out this section only to
the extent that appropriated funds are provided by the Secretary of Energy for that purpose.
(f) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section for each of fiscal years 2009 through 2023, to remain available until expended.
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SEC. 9506. CLIMATE CHANGE AND WATER INTRAGOVERNMENTAL
PANEL.

(a) ESTABLISHMENT.—The Secretary and the Administrator
shall establish and lead a climate change and water
intragovernmental panel—
(1) to review the current scientific understanding of each
impact of global climate change on the quantity and quality
of freshwater resources of the United States; and
(2) to develop any strategy that the panel determines to
be necessary to improve observational capabilities, expand data
acquisition, or take other actions—
(A) to increase the reliability and accuracy of modeling
and prediction systems to benefit water managers at the
Federal, State, and local levels; and
(B) to increase the understanding of the impacts of
climate change on aquatic ecosystems.
(b) MEMBERSHIP.—The panel shall be comprised of—
(1) the Secretary;
(2) the Director;
(3) the Administrator;
(4) the Secretary of Agriculture (acting through the Under
Secretary for Natural Resources and Environment);
(5) the Commissioner;
(6) the Secretary of the Army, acting through the Chief
of Engineers;
(7) the Administrator of the Environmental Protection
Agency; and
(8) the Secretary of Energy.
(c) REVIEW ELEMENTS.—In conducting the review and developing the strategy under subsection (a), the panel shall consult
with State water resource agencies, the Advisory Committee,
drinking water utilities, water research organizations, and relevant
water user, environmental, and other nongovernmental organizations—
(1) to assess the extent to which the conduct of measures
of
streamflow,
groundwater
levels,
soil
moisture,
evapotranspiration rates, evaporation rates, snowpack levels,
precipitation amounts, flood risk, and glacier mass is necessary
to improve the understanding of the Federal Government and
the States with respect to each impact of global climate change
on water resources;
(2) to identify data gaps in current water monitoring networks that must be addressed to improve the capability of
the Federal Government and the States to measure, analyze,
and predict changes to the quality and quantity of water
resources, including flood risks, that are directly or indirectly
affected by global climate change;
(3) to establish data management and communication
protocols and standards to increase the quality and efficiency
by which each Federal agency acquires and reports relevant
data;
(4) to consider options for the establishment of a data
portal to enhance access to water resource data—
(A) relating to each nationally significant freshwater
watershed and aquifer located in the United States; and
(B) that is collected by each Federal agency and any
other public or private entity for each nationally significant
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freshwater watershed and aquifer located in the United
States;
(5) to facilitate the development of hydrologic and other
models to integrate data that reflects groundwater and surface
water interactions; and
(6) to apply the hydrologic and other models developed
under paragraph (5) to water resource management problems
identified by the panel, including the need to maintain or
improve ecological resiliency at watershed and aquifer system
scales.
(d) REPORT.—Not later than 2 years after the date of enactment
of this Act, the Secretary shall submit to the appropriate committees
of Congress a report that describes the review conducted, and
the strategy developed, by the panel under subsection (a).
(e) DEMONSTRATION, RESEARCH, AND METHODOLOGY DEVELOPMENT PROJECTS.—
(1) AUTHORITY OF SECRETARY.—The Secretary, in consultation with the panel and the Advisory Committee, may provide
grants to, or enter into any contract, cooperative agreement,
interagency agreement, or other transaction with, an appropriate entity to carry out any demonstration, research, or methodology development project that the Secretary determines to
be necessary to assist in the implementation of the strategy
developed by the panel under subsection (a)(2).
(2) REQUIREMENTS.—
(A) MAXIMUM AMOUNT OF FEDERAL SHARE.—The Federal share of the cost of any demonstration, research, or
methodology development project that is the subject of
any grant, contract, cooperative agreement, interagency
agreement, or other transaction entered into between the
Secretary and an appropriate entity under paragraph (1)
shall not exceed $1,000,000.
(B) REPORT.—An appropriate entity that receives funds
from a grant, contract, cooperative agreement, interagency
agreement, or other transaction entered into between the
Secretary and the appropriate entity under paragraph (1)
shall submit to the Secretary a report describing the results
of the demonstration, research, or methodology development project conducted by the appropriate entity.
(f) AUTHORIZATION OF APPROPRIATIONS.—
(1) IN GENERAL.—There is authorized to be appropriated
to carry out subsections (a) through (d) $2,000,000 for each
of fiscal years 2009 through 2011, to remain available until
expended.
(2) DEMONSTRATION, RESEARCH, AND METHODOLOGY
DEVELOPMENT PROJECTS.—There is authorized to be appropriated to carry out subsection (e) $10,000,000 for the period
of fiscal years 2009 through 2013, to remain available until
expended.
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42 USC 10367.

(a) NATIONAL STREAMFLOW INFORMATION PROGRAM.—
(1) IN GENERAL.—The Secretary, in consultation with the
Advisory Committee and the Panel and consistent with this
section, shall proceed with implementation of the national
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streamflow information program, as reviewed by the National
Research Council in 2004.
(2) REQUIREMENTS.—In conducting the national streamflow
information program, the Secretary shall—
(A) measure streamflow and related environmental
variables in nationally significant watersheds—
(i) in a reliable and continuous manner; and
(ii) to develop a comprehensive source of information on which public and private decisions relating
to the management of water resources may be based;
(B) provide for a better understanding of hydrologic
extremes (including floods and droughts) through the conduct of intensive data collection activities during and following hydrologic extremes;
(C) establish a base network that provides resources
that are necessary for—
(i) the monitoring of long-term changes in
streamflow; and
(ii) the conduct of assessments to determine the
extent to which each long-term change monitored
under clause (i) is related to global climate change;
(D) integrate the national streamflow information program with data collection activities of Federal agencies
and appropriate State water resource agencies (including
the National Integrated Drought Information System)—
(i) to enhance the comprehensive understanding
of water availability;
(ii) to improve flood-hazard assessments;
(iii) to identify any data gap with respect to water
resources; and
(iv) to improve hydrologic forecasting; and
(E) incorporate principles of adaptive management in
the conduct of periodic reviews of information collected
under the national streamflow information program to
assess whether the objectives of the national streamflow
information program are being adequately addressed.
(3) IMPROVED METHODOLOGIES.—The Secretary shall—
(A) improve methodologies relating to the analysis and
delivery of data; and
(B) investigate, develop, and implement new methodologies and technologies to estimate or measure
streamflow in a more cost-efficient manner.
(4) NETWORK ENHANCEMENT.—
(A) IN GENERAL.—Not later than 10 years after the
date of enactment of this Act, in accordance with subparagraph (B), the Secretary shall—
(i) increase the number of streamgages funded by
the national streamflow information program to a
quantity of not less than 4,700 sites; and
(ii) ensure all streamgages are flood-hardened and
equipped with water-quality sensors and modernized
telemetry.
(B) REQUIREMENTS OF SITES.—Each site described in
subparagraph (A) shall conform with the National
Streamflow Information Program plan as reviewed by the
National Research Council.
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(5) FEDERAL SHARE.—The Federal share of the national
streamgaging network established pursuant to this subsection
shall be 100 percent of the cost of carrying out the national
streamgaging network.
(6) AUTHORIZATION OF APPROPRIATIONS.—
(A) IN GENERAL.—Except as provided in subparagraph
(B), there are authorized to be appropriated such sums
as are necessary to operate the national streamflow
information program for the period of fiscal years 2009
through 2023, to remain available until expended.
(B) NETWORK ENHANCEMENT FUNDING.—There is
authorized to be appropriated to carry out the network
enhancements described in paragraph (4) $10,000,000 for
each of fiscal years 2009 through 2019, to remain available
until expended.
(b) NATIONAL GROUNDWATER RESOURCES MONITORING.—
(1) IN GENERAL.—The Secretary shall develop a systematic
groundwater monitoring program for each major aquifer system
located in the United States.
(2) PROGRAM ELEMENTS.—In developing the monitoring program described in paragraph (1), the Secretary shall—
(A) establish appropriate criteria for monitoring wells
to ensure the acquisition of long-term, high-quality data
sets, including, to the maximum extent possible, the inclusion of real-time instrumentation and reporting;
(B) in coordination with the Advisory Committee and
State and local water resource agencies—
(i) assess the current scope of groundwater monitoring based on the access availability and capability
of each monitoring well in existence as of the date
of enactment of this Act; and
(ii) develop and carry out a monitoring plan that
maximizes coverage for each major aquifer system that
is located in the United States; and
(C) prior to initiating any specific monitoring activities
within a State after the date of enactment of this Act,
consult and coordinate with the applicable State water
resource agency with jurisdiction over the aquifer that
is the subject of the monitoring activities, and comply with
all applicable laws (including regulations) of the State.
(3) PROGRAM OBJECTIVES.—In carrying out the monitoring
program described in paragraph (1), the Secretary shall—
(A) provide data that is necessary for the improvement
of understanding with respect to surface water and groundwater interactions;
(B) by expanding the network of monitoring wells to
reach each climate division, support the groundwater climate response network to improve the understanding of
the effects of global climate change on groundwater
recharge and availability; and
(C) support the objectives of the assessment program.
(4) IMPROVED METHODOLOGIES.—The Secretary shall—
(A) improve methodologies relating to the analysis and
delivery of data; and
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(B) investigate, develop, and implement new methodologies and technologies to estimate or measure groundwater recharge, discharge, and storage in a more costefficient manner.
(5) FEDERAL SHARE.—The Federal share of the monitoring
program described in paragraph (1) may be 100 percent of
the cost of carrying out the monitoring program.
(6) PRIORITY.—In selecting monitoring activities consistent
with the monitoring program described in paragraph (1), the
Secretary shall give priority to those activities for which a
State or local governmental entity agrees to provide for a
substantial share of the cost of establishing or operating a
monitoring well or other measuring device to carry out a monitoring activity.
(7) AUTHORIZATION OF APPROPRIATIONS.—There are authorized to be appropriated such sums as are necessary to carry
out this subsection for the period of fiscal years 2009 through
2023, to remain available until expended.
(c) BRACKISH GROUNDWATER ASSESSMENT.—
(1) STUDY.—The Secretary, in consultation with State and
local water resource agencies, shall conduct a study of available
data and other relevant information—
(A) to identify significant brackish groundwater
resources located in the United States; and
(B) to consolidate any available data relating to each
groundwater resource identified under subparagraph (A).
(2) REPORT.—Not later than 2 years after the date of enactment of this Act, the Secretary shall submit to the appropriate
committees of Congress a report that includes—
(A) a description of each—
(i) significant brackish aquifer that is located in
the United States (including 1 or more maps of each
significant brackish aquifer that is located in the
United States);
(ii) data gap that is required to be addressed to
fully characterize each brackish aquifer described in
clause (i); and
(iii) current use of brackish groundwater that is
supplied by each brackish aquifer described in clause
(i); and
(B) a summary of the information available as of the
date of enactment of this Act with respect to each brackish
aquifer described in subparagraph (A)(i) (including the
known level of total dissolved solids in each brackish
aquifer).
(3) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated to carry out this subsection $3,000,000
for the period of fiscal years 2009 through 2011, to remain
available until expended.
(d) IMPROVED WATER ESTIMATION, MEASUREMENT, AND MONITORING TECHNOLOGIES.—
(1) AUTHORITY OF SECRETARY.—The Secretary may provide
grants on a nonreimbursable basis to appropriate entities with
expertise in water resource data acquisition and reporting,
including Federal agencies, the Water Resources Research
Institutes and other academic institutions, and private entities,
to—
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(A) investigate, develop, and implement new methodologies and technologies to estimate or measure water
resources data in a cost-efficient manner; and
(B) improve methodologies relating to the analysis and
delivery of data.
(2) PRIORITY.—In providing grants to appropriate entities
under paragraph (1), the Secretary shall give priority to appropriate entities that propose the development of new methods
and technologies for—
(A) predicting and measuring streamflows;
(B) estimating changes in the storage of groundwater;
(C) improving data standards and methods of analysis
(including the validation of data entered into geographic
information system databases);
(D)
measuring
precipitation
and
potential
evapotranspiration; and
(E) water withdrawals, return flows, and consumptive
use.
(3) PARTNERSHIPS.—In recognition of the value of collaboration to foster innovation and enhance research and development
efforts, the Secretary shall encourage partnerships, including
public-private partnerships, between and among Federal agencies, academic institutions, and private entities to promote the
objectives described in paragraph (1).
(4) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated to carry out this subsection $5,000,000
for each of fiscal years 2009 through 2019.
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SEC. 9508. NATIONAL WATER AVAILABILITY AND USE ASSESSMENT
PROGRAM.

42 USC 10368.

(a) ESTABLISHMENT.—The Secretary, in coordination with the
Advisory Committee and State and local water resource agencies,
shall establish a national assessment program to be known as
the ‘‘national water availability and use assessment program’’—
(1) to provide a more accurate assessment of the status
of the water resources of the United States;
(2) to assist in the determination of the quantity of water
that is available for beneficial uses;
(3) to assist in the determination of the quality of the
water resources of the United States;
(4) to identify long-term trends in water availability;
(5) to use each long-term trend described in paragraph
(4) to provide a more accurate assessment of the change in
the availability of water in the United States; and
(6) to develop the basis for an improved ability to forecast
the availability of water for future economic, energy production,
and environmental uses.
(b) PROGRAM ELEMENTS.—
(1) WATER USE.—In carrying out the assessment program,
the Secretary shall conduct any appropriate activity to carry
out an ongoing assessment of water use in hydrologic
accounting units and major aquifer systems located in the
United States, including—
(A) the maintenance of a comprehensive national water
use inventory to enhance the level of understanding with
respect to the effects of spatial and temporal patterns of
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water use on the availability and sustainable use of water
resources;
(B) the incorporation of water use science principles,
with an emphasis on applied research and statistical estimation techniques in the assessment of water use;
(C) the integration of any dataset maintained by any
other Federal or State agency into the dataset maintained
by the Secretary; and
(D) a focus on the scientific integration of any data
relating to water use, water flow, or water quality to generate relevant information relating to the impact of human
activity on water and ecological resources.
(2) WATER AVAILABILITY.—In carrying out the assessment
program, the Secretary shall conduct an ongoing assessment
of water availability by—
(A) developing and evaluating nationally consistent
indicators that reflect each status and trend relating to
the availability of water resources in the United States,
including—
(i) surface water indicators, such as streamflow
and surface water storage measures (including lakes,
reservoirs, perennial snowfields, and glaciers);
(ii) groundwater indicators, including groundwater
level measurements and changes in groundwater levels
due to—
(I) natural recharge;
(II) withdrawals;
(III) saltwater intrusion;
(IV) mine dewatering;
(V) land drainage;
(VI) artificial recharge; and
(VII) other relevant factors, as determined by
the Secretary; and
(iii) impaired surface water and groundwater supplies that are known, accessible, and used to meet
ongoing water demands;
(B) maintaining a national database of water availability data that—
(i) is comprised of maps, reports, and other forms
of interpreted data;
(ii) provides electronic access to the archived data
of the national database; and
(iii) provides for real-time data collection; and
(C) developing and applying predictive modeling tools
that integrate groundwater, surface water, and ecological
systems.
(c) GRANT PROGRAM.—
(1) AUTHORITY OF SECRETARY.—The Secretary may provide
grants to State water resource agencies to assist State water
resource agencies in—
(A) developing water use and availability datasets that
are integrated with each appropriate dataset developed
or maintained by the Secretary; or
(B) integrating any water use or water availability
dataset of the State water resource agency into each appropriate dataset developed or maintained by the Secretary.
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(2) CRITERIA.—To be eligible to receive a grant under paragraph (1), a State water resource agency shall demonstrate
to the Secretary that the water use and availability dataset
proposed to be established or integrated by the State water
resource agency—
(A) is in compliance with each quality and conformity
standard established by the Secretary to ensure that the
data will be capable of integration with any national
dataset; and
(B) will enhance the ability of the officials of the State
or the State water resource agency to carry out each water
management and regulatory responsibility of the officials
of the State in accordance with each applicable law of
the State.
(3) MAXIMUM AMOUNT.—The amount of a grant provided
to a State water resource agency under paragraph (1) shall
be an amount not more than $250,000.
(d) REPORT.—Not later than December 31, 2012, and every
5 years thereafter, the Secretary shall submit to the appropriate
committees of Congress a report that provides a detailed assessment
of—
(1) the current availability of water resources in the United
States, including—
(A) historic trends and annual updates of river basin
inflows and outflows;
(B) surface water storage;
(C) groundwater reserves; and
(D) estimates of undeveloped potential resources
(including saline and brackish water and wastewater);
(2) significant trends affecting water availability, including
each documented or projected impact to the availability of water
as a result of global climate change;
(3) the withdrawal and use of surface water and groundwater by various sectors, including—
(A) the agricultural sector;
(B) municipalities;
(C) the industrial sector;
(D) thermoelectric power generators; and
(E) hydroelectric power generators;
(4) significant trends relating to each water use sector,
including significant changes in water use due to the development of new energy supplies;
(5) significant water use conflicts or shortages that have
occurred or are occurring; and
(6) each factor that has caused, or is causing, a conflict
or shortage described in paragraph (5).
(e) AUTHORIZATION OF APPROPRIATIONS.—
(1) IN GENERAL.—There is authorized to be appropriated
to carry out subsections (a), (b), and (d) $20,000,000 for each
of fiscal years 2009 through 2023, to remain available until
expended.
(2) GRANT PROGRAM.—There is authorized to be appropriated to carry out subsection (c) $12,500,000 for the period
of fiscal years 2009 through 2013, to remain available until
expended.
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SEC. 9509. RESEARCH AGREEMENT AUTHORITY.

The Secretary may enter into contracts, grants, or cooperative
agreements, for periods not to exceed 5 years, to carry out research
within the Bureau of Reclamation.
42 USC 10370.

SEC. 9510. EFFECT.

(a) IN GENERAL.—Nothing in this subtitle supersedes or limits
any existing authority provided, or responsibility conferred, by any
provision of law.
(b) EFFECT ON STATE WATER LAW.—
(1) IN GENERAL.—Nothing in this subtitle preempts or
affects any—
(A) State water law; or
(B) interstate compact governing water.
(2) COMPLIANCE REQUIRED.—The Secretary shall comply
with applicable State water laws in carrying out this subtitle.

Subtitle G—Aging Infrastructure
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43 USC 510.

SEC. 9601 DEFINITIONS.

In this subtitle:
(1) INSPECTION.—The term ‘‘inspection’’ means an inspection of a project facility carried out by the Secretary—
(A) to assess and determine the general condition of
the project facility; and
(B) to estimate the value of property, and the size
of the population, that would be at risk if the project
facility fails, is breached, or otherwise allows flooding to
occur.
(2) PROJECT FACILITY.—The term ‘‘project facility’’ means
any part or incidental feature of a project, excluding highand significant-hazard dams, constructed under the Federal
reclamation law (the Act of June 17, 1902 (32 Stat. 388, chapter
1093), and Acts supplemental to and amendatory of that Act
(43 U.S.C. 371 et seq.).
(3) RESERVED WORKS.—The term ‘‘reserved works’’ mean
any project facility at which the Secretary carries out the
operation and maintenance of the project facility.
(4) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior, acting through the Commissioner of Reclamation.
(5) TRANSFERRED WORKS.—The term ‘‘transferred works’’
means a project facility, the operation and maintenance of
which is carried out by a non-Federal entity, under the provisions of a formal operation and maintenance transfer contract.
(6) TRANSFERRED WORKS OPERATING ENTITY.—The term
‘‘transferred works operating entity’’ means the organization
which is contractually responsible for operation and maintenance of transferred works.
(7) EXTRAORDINARY OPERATION AND MAINTENANCE WORK.—
The term ‘‘extraordinary operation and maintenance work’’
means major, nonrecurring maintenance to Reclamation-owned
or operated facilities, or facility components, that is—
(A) intended to ensure the continued safe, dependable,
and reliable delivery of authorized project benefits; and
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(B) greater than 10 percent of the contractor’s or the
transferred works operating entity’s annual operation and
maintenance budget for the facility, or greater than
$100,000.

VerDate Nov 24 2008

SEC. 9602. GUIDELINES AND INSPECTION OF PROJECT FACILITIES AND
TECHNICAL ASSISTANCE TO TRANSFERRED WORKS
OPERATING ENTITIES.

43 USC 510a.

(a) GUIDELINES AND INSPECTIONS.—
(1) DEVELOPMENT OF GUIDELINES.—Not later than 1 year
after the date of enactment of this Act, the Secretary in consultation with transferred works operating entities shall
develop, consistent with existing transfer contracts, specific
inspection guidelines for project facilities which are in proximity
to urbanized areas and which could pose a risk to public safety
or property damage if such project facilities were to fail.
(2) CONDUCT OF INSPECTIONS.—Not later than 3 years after
the date of enactment of this Act, the Secretary shall conduct
inspections of those project facilities, which are in proximity
to urbanized areas and which could pose a risk to public safety
or property damage if such facilities were to fail, using such
specific inspection guidelines and criteria developed pursuant
to paragraph (1). In selecting project facilities to inspect, the
Secretary shall take into account the potential magnitude of
public safety and economic damage posed by each project
facility.
(3) TREATMENT OF COSTS.—The costs incurred by the Secretary in conducting these inspections shall be nonreimbursable.
(b) USE OF INSPECTION DATA.—The Secretary shall use the
data collected through the conduct of the inspections under subsection (a)(2) to—
(1) provide recommendations to the transferred works operating entities for improvement of operation and maintenance
processes, operating procedures including operation guidelines
consistent with existing transfer contracts, and structural modifications to those transferred works;
(2) determine an appropriate inspection frequency for such
nondam project facilities which shall not exceed 6 years; and
(3) provide, upon request of transferred work operating
entities, local governments, or State agencies, information
regarding potential hazards posed by existing or proposed residential, commercial, industrial or public-use development adjacent to project facilities.
(c) TECHNICAL ASSISTANCE TO TRANSFERRED WORKS OPERATING
ENTITIES.—
(1) AUTHORITY OF SECRETARY TO PROVIDE TECHNICAL
ASSISTANCE.—The Secretary is authorized, at the request of
a transferred works operating entity in proximity to an urbanized area, to provide technical assistance to accomplish the
following, if consistent with existing transfer contracts:
(A) Development of documented operating procedures
for a project facility.
(B) Development of documented emergency notification
and response procedures for a project facility.
(C) Development of facility inspection criteria for a
project facility.
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(D) Development of a training program on operation
and maintenance requirements and practices for a project
facility for a transferred works operating entity’s workforce.
(E) Development of a public outreach plan on the operation and risks associated with a project facility.
(F) Development of any other plans or documentation
which, in the judgment of the Secretary, will contribute
to public safety and the sage operation of a project facility.
(2) COSTS.—The Secretary is authorized to provide, on a
non-reimbursable basis, up to 50 percent of the cost of such
technical assistance, with the balance of such costs being
advanced by the transferred works operating entity or other
non-Federal source. The non-Federal 50 percent minimum cost
share for such technical assistance may be in the form of
in-lieu contributions of resources by the transferred works operating entity or other non-Federal source.

43 USC 510b.

dkrause on GSDDPC29 with PUBLIC LAWS

Contracts.
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SEC. 9603. EXTRAORDINARY OPERATION AND MAINTENANCE WORK
PERFORMED BY THE SECRETARY.

(a) IN GENERAL.—The Secretary or the transferred works operating entity may carry out, in accordance with subsection (b) and
consistent with existing transfer contracts, any extraordinary operation and maintenance work on a project facility that the Secretary
determines to be reasonably required to preserve the structural
safety of the project facility.
(b) REIMBURSEMENT OF COSTS ARISING FROM EXTRAORDINARY
OPERATION AND MAINTENANCE WORK.—
(1) TREATMENT OF COSTS.—For reserved works, costs
incurred by the Secretary in conducting extraordinary operation
and maintenance work will be allocated to the authorized
reimbursable purposes of the project and shall be repaid within
50 years, with interest, from the year in which work undertaken
pursuant to this subtitle is substantially complete.
(2) AUTHORITY OF SECRETARY.—For transferred works, the
Secretary is authorized to advance the costs incurred by the
transferred works operating entity in conducting extraordinary
operation and maintenance work and negotiate appropriate
50-year repayment contracts with project beneficiaries providing for the return of reimbursable costs, with interest, under
this subsection: Provided, however, That no contract entered
into pursuant to this subtitle shall be deemed to be a new
or amended contract for the purposes of section 203(a) of the
Reclamation Reform Act of 1982 (43 U.S.C. 390cc(a)).
(3) DETERMINATION OF INTEREST RATE.—The interest rate
used for computing interest on work in progress and interest
on the unpaid balance of the reimbursable costs of extraordinary operation and maintenance work authorized by this
subtitle shall be determined by the Secretary of the Treasury,
as of the beginning of the fiscal year in which extraordinary
operation and maintenance work is commenced, on the basis
of average market yields on outstanding marketable obligations
of the United States with the remaining periods of maturity
comparable to the applicable reimbursement period of the
project, adjusted to the nearest 1⁄8 of 1 percent on the
unamortized balance of any portion of the loan.
(c) EMERGENCY EXTRAORDINARY OPERATION AND MAINTENANCE
WORK.—
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(1) IN GENERAL.—The Secretary or the transferred works
operating entity shall carry out any emergency extraordinary
operation and maintenance work on a project facility that the
Secretary determines to be necessary to minimize the risk
of imminent harm to public health or safety, or property.
(2) REIMBURSEMENT.—The Secretary may advance funds
for emergency extraordinary operation and maintenance work
and shall seek reimbursement from the transferred works operating entity or benefitting entity upon receiving a written assurance from the governing body of such entity that it will negotiate a contract pursuant to section 9603 for repayment of
costs incurred by the Secretary in undertaking such work.
(3) FUNDING.—If the Secretary determines that a project
facility inspected and maintained pursuant to the guidelines
and criteria set forth in section 9602(a) requires extraordinary
operation and maintenance pursuant to paragraph (1), the Secretary may provide Federal funds on a nonreimbursable basis
sufficient to cover 35 percent of the cost of the extraordinary
operation and maintenance allocable to the transferred works
operating entity, which is needed to minimize the risk of
imminent harm. The remaining share of the Federal funds
advanced by the Secretary for such work shall be repaid under
subsection (b).
SEC. 9604. RELATIONSHIP TO TWENTY-FIRST CENTURY WATER WORKS
ACT.

43 USC 510c.

Nothing in this subtitle shall preclude a transferred works
operating entity from applying and receiving a loan-guarantee
pursuant to the Twenty-First Century Water Works Act (43 U.S.C.
2401 et seq.).
SEC. 9605. AUTHORIZATION OF APPROPRIATIONS.

43 USC 510d.

There are authorized to be appropriated such sums as are
necessary to carry out this subtitle.

TITLE X—WATER SETTLEMENTS
Subtitle A—San Joaquin River Restoration
Settlement

California.

PART I—SAN JOAQUIN RIVER RESTORATION
SETTLEMENT ACT

San Joaquin
River Restoration
Settlement Act.

SEC. 10001. SHORT TITLE.

This part may be cited as the ‘‘San Joaquin River Restoration
Settlement Act’’.
SEC. 10002. PURPOSE.

The purpose of this part is to authorize implementation of
the Settlement.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 10003. DEFINITIONS.

In this part:
(1) The terms ‘‘Friant Division long-term contractors’’,
‘‘Interim Flows’’, ‘‘Restoration Flows’’, ‘‘Recovered Water
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Account’’, ‘‘Restoration Goal’’, and ‘‘Water Management Goal’’
have the meanings given the terms in the Settlement.
(2) The term ‘‘Secretary’’ means the Secretary of the
Interior.
(3) The term ‘‘Settlement’’ means the Stipulation of Settlement dated September 13, 2006, in the litigation entitled Natural Resources Defense Council, et al. v. Kirk Rodgers, et
al., United States District Court, Eastern District of California,
No. CIV. S–88–1658–LKK/GGH.

SEC. 10004. IMPLEMENTATION OF SETTLEMENT.

dkrause on GSDDPC29 with PUBLIC LAWS

Memorandum.

VerDate Nov 24 2008

11:49 Apr 23, 2009

(a) IN GENERAL.—The Secretary of the Interior is hereby
authorized and directed to implement the terms and conditions
of the Settlement in cooperation with the State of California,
including the following measures as these measures are prescribed
in the Settlement:
(1) Design and construct channel and structural improvements as described in paragraph 11 of the Settlement, provided,
however, that the Secretary shall not make or fund any such
improvements to facilities or property of the State of California
without the approval of the State of California and the State’s
agreement in 1 or more memoranda of understanding to participate where appropriate.
(2) Modify Friant Dam operations so as to provide Restoration Flows and Interim Flows.
(3) Acquire water, water rights, or options to acquire water
as described in paragraph 13 of the Settlement, provided, however, such acquisitions shall only be made from willing sellers
and not through eminent domain.
(4) Implement the terms and conditions of paragraph 16
of the Settlement related to recirculation, recapture, reuse,
exchange, or transfer of water released for Restoration Flows
or Interim Flows, for the purpose of accomplishing the Water
Management Goal of the Settlement, subject to—
(A) applicable provisions of California water law;
(B) the Secretary’s use of Central Valley Project facilities to make Project water (other than water released from
Friant Dam pursuant to the Settlement) and water
acquired through transfers available to existing south-ofDelta Central Valley Project contractors; and
(C) the Secretary’s performance of the Agreement of
November 24, 1986, between the United States of America
and the Department of Water Resources of the State of
California for the coordinated operation of the Central
Valley Project and the State Water Project as authorized
by Congress in section 2(d) of the Act of August 26, 1937
(50 Stat. 850, 100 Stat. 3051), including any agreement
to resolve conflicts arising from said Agreement.
(5) Develop and implement the Recovered Water Account
as specified in paragraph 16(b) of the Settlement, including
the pricing and payment crediting provisions described in paragraph 16(b)(3) of the Settlement, provided that all other provisions of Federal reclamation law shall remain applicable.
(b) AGREEMENTS.—
(1) AGREEMENTS WITH THE STATE.—In order to facilitate
or expedite implementation of the Settlement, the Secretary
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is authorized and directed to enter into appropriate agreements,
including cost-sharing agreements, with the State of California.
(2) OTHER AGREEMENTS.—The Secretary is authorized to
enter into contracts, memoranda of understanding, financial
assistance agreements, cost sharing agreements, and other
appropriate agreements with State, tribal, and local governmental agencies, and with private parties, including agreements
related to construction, improvement, and operation and
maintenance of facilities, subject to any terms and conditions
that the Secretary deems necessary to achieve the purposes
of the Settlement.
(c) ACCEPTANCE AND EXPENDITURE OF NON-FEDERAL FUNDS.—
The Secretary is authorized to accept and expend non-Federal funds
in order to facilitate implementation of the Settlement.
(d) MITIGATION OF IMPACTS.—Prior to the implementation of
decisions or agreements to construct, improve, operate, or maintain
facilities that the Secretary determines are needed to implement
the Settlement, the Secretary shall identify—
(1) the impacts associated with such actions; and
(2) the measures which shall be implemented to mitigate
impacts on adjacent and downstream water users and landowners.
(e) DESIGN AND ENGINEERING STUDIES.—The Secretary is
authorized to conduct any design or engineering studies that are
necessary to implement the Settlement.
(f) EFFECT ON CONTRACT WATER ALLOCATIONS.—Except as
otherwise provided in this section, the implementation of the Settlement and the reintroduction of California Central Valley Spring
Run Chinook salmon pursuant to the Settlement and section 10011,
shall not result in the involuntary reduction in contract water
allocations to Central Valley Project long-term contractors, other
than Friant Division long-term contractors.
(g) EFFECT ON EXISTING WATER CONTRACTS.—Except as provided in the Settlement and this part, nothing in this part shall
modify or amend the rights and obligations of the parties to any
existing water service, repayment, purchase, or exchange contract.
(h) INTERIM FLOWS.—
(1) STUDY REQUIRED.—Prior to releasing any Interim Flows
under the Settlement, the Secretary shall prepare an analysis
in compliance with the National Environmental Policy Act of
1969 (42 U.S.C. 4321 et seq.), including at a minimum—
(A) an analysis of channel conveyance capacities and
potential for levee or groundwater seepage;
(B) a description of the associated seepage monitoring
program;
(C) an evaluation of—
(i) possible impacts associated with the release
of Interim Flows; and
(ii) mitigation measures for those impacts that
are determined to be significant;
(D) a description of the associated flow monitoring
program; and
(E) an analysis of the likely Federal costs, if any,
of any fish screens, fish bypass facilities, fish salvage facilities, and related operations on the San Joaquin River south
of the confluence with the Merced River required under
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the Endangered Species Act of 1973 (16 U.S.C. 1531 et
seq.) as a result of the Interim Flows.
(2) CONDITIONS FOR RELEASE.—The Secretary is authorized
to release Interim Flows to the extent that such flows would
not—
(A) impede or delay completion of the measures specified in Paragraph 11(a) of the Settlement; or
(B) exceed existing downstream channel capacities.
(3) SEEPAGE IMPACTS.—The Secretary shall reduce Interim
Flows to the extent necessary to address any material adverse
impacts to third parties from groundwater seepage caused by
such flows that the Secretary identifies based on the monitoring
program of the Secretary.
(4) TEMPORARY FISH BARRIER PROGRAM.—The Secretary,
in consultation with the California Department of Fish and
Game, shall evaluate the effectiveness of the Hills Ferry barrier
in preventing the unintended upstream migration of anadromous fish in the San Joaquin River and any false migratory
pathways. If that evaluation determines that any such migration past the barrier is caused by the introduction of the Interim
Flows and that the presence of such fish will result in the
imposition of additional regulatory actions against third parties,
the Secretary is authorized to assist the Department of Fish
and Game in making improvements to the barrier. From
funding made available in accordance with section 10009, if
third parties along the San Joaquin River south of its confluence
with the Merced River are required to install fish screens
or fish bypass facilities due to the release of Interim Flows
in order to comply with the Endangered Species Act of 1973
(16 U.S.C. 1531 et seq.), the Secretary shall bear the costs
of the installation of such screens or facilities if such costs
would be borne by the Federal Government under section
10009(a)(3), except to the extent that such costs are already
or are further willingly borne by the State of California or
by the third parties.
(i) FUNDING AVAILABILITY.—
(1) IN GENERAL.—Funds shall be collected in the San Joaquin River Restoration Fund through October 1, 2019, and
thereafter, with substantial amounts available through October
1, 2019, pursuant to section 10009 for implementation of the
Settlement and parts I and III, including—
(A) $88,000,000, to be available without further appropriation pursuant to section 10009(c)(2);
(B) additional amounts authorized to be appropriated,
including the charges required under section 10007 and
an estimated $20,000,000 from the CVP Restoration Fund
pursuant to section 10009(b)(2); and
(C) an aggregate commitment of at least $200,000,000
by the State of California.
(2) ADDITIONAL AMOUNTS.—Substantial additional amounts
from the San Joaquin River Restoration Fund shall become
available without further appropriation after October 1, 2019,
pursuant to section 10009(c)(2).
(3) EFFECT OF SUBSECTION.—Nothing in this subsection
limits the availability of funds authorized for appropriation
pursuant to section 10009(b) or 10203(c).

Evaluation.
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(j) SAN JOAQUIN RIVER EXCHANGE CONTRACT.—Subject to section 10006(b), nothing in this part shall modify or amend the
rights and obligations under the Purchase Contract between Miller
and Lux and the United States and the Second Amended Exchange
Contract between the United States, Department of the Interior,
Bureau of Reclamation and Central California Irrigation District,
San Luis Canal Company, Firebaugh Canal Water District and
Columbia Canal Company.
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SEC. 10005. ACQUISITION AND DISPOSAL OF PROPERTY; TITLE TO
FACILITIES.

(a) TITLE TO FACILITIES.—Unless acquired pursuant to subsection (b), title to any facility or facilities, stream channel, levees,
or other real property modified or improved in the course of implementing the Settlement authorized by this part, and title to any
modifications or improvements of such facility or facilities, stream
channel, levees, or other real property—
(1) shall remain in the owner of the property; and
(2) shall not be transferred to the United States on account
of such modifications or improvements.
(b) ACQUISITION OF PROPERTY.—
(1) IN GENERAL.—The Secretary is authorized to acquire
through purchase from willing sellers any property, interests
in property, or options to acquire real property needed to implement the Settlement authorized by this part.
(2) APPLICABLE LAW.—The Secretary is authorized, but not
required, to exercise all of the authorities provided in section
2 of the Act of August 26, 1937 (50 Stat. 844, chapter 832),
to carry out the measures authorized in this section and section
10004.
(c) DISPOSAL OF PROPERTY.—
(1) IN GENERAL.—Upon the Secretary’s determination that
retention of title to property or interests in property acquired
pursuant to this part is no longer needed to be held by the
United States for the furtherance of the Settlement, the Secretary is authorized to dispose of such property or interest
in property on such terms and conditions as the Secretary
deems appropriate and in the best interest of the United States,
including possible transfer of such property to the State of
California.
(2) RIGHT OF FIRST REFUSAL.—In the event the Secretary
determines that property acquired pursuant to this part
through the exercise of its eminent domain authority is no
longer necessary for implementation of the Settlement, the
Secretary shall provide a right of first refusal to the property
owner from whom the property was initially acquired, or his
or her successor in interest, on the same terms and conditions
as the property is being offered to other parties.
(3) DISPOSITION OF PROCEEDS.—Proceeds from the disposal
by sale or transfer of any such property or interests in such
property shall be deposited in the fund established by section
10009(c).
(d) GROUNDWATER BANK.—Nothing in this part authorizes the
Secretary to operate a groundwater bank along or adjacent to
the San Joaquin River upstream of the confluence with the Merced
River, and any such groundwater bank shall be operated by a
non-Federal entity.
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SEC. 10006. COMPLIANCE WITH APPLICABLE LAW.

Determination.

(a) APPLICABLE LAW.—
(1) IN GENERAL.—In undertaking the measures authorized
by this part, the Secretary and the Secretary of Commerce
shall comply with all applicable Federal and State laws, rules,
and regulations, including the National Environmental Policy
Act of 1969 (42 U.S.C. 4321 et seq.) and the Endangered Species
Act of 1973 (16 U.S.C. 1531 et seq.), as necessary.
(2) ENVIRONMENTAL REVIEWS.—The Secretary and the Secretary of Commerce are authorized and directed to initiate
and expeditiously complete applicable environmental reviews
and consultations as may be necessary to effectuate the purposes of the Settlement.
(b) EFFECT ON STATE LAW.—Nothing in this part shall preempt
State law or modify any existing obligation of the United States
under Federal reclamation law to operate the Central Valley Project
in conformity with State law.
(c) USE OF FUNDS FOR ENVIRONMENTAL REVIEWS.—
(1) DEFINITION OF ENVIRONMENTAL REVIEW.—For purposes
of this subsection, the term ‘‘environmental review’’ includes
any consultation and planning necessary to comply with subsection (a).
(2) PARTICIPATION IN ENVIRONMENTAL REVIEW PROCESS.—
In undertaking the measures authorized by section 10004, and
for which environmental review is required, the Secretary may
provide funds made available under this part to affected Federal
agencies, State agencies, local agencies, and Indian tribes if
the Secretary determines that such funds are necessary to
allow the Federal agencies, State agencies, local agencies, or
Indian tribes to effectively participate in the environmental
review process.
(3) LIMITATION.—Funds may be provided under paragraph
(2) only to support activities that directly contribute to the
implementation of the terms and conditions of the Settlement.
(d) NONREIMBURSABLE FUNDS.—The United States’ share of
the costs of implementing this part shall be nonreimbursable under
Federal reclamation law, provided that nothing in this subsection
shall limit or be construed to limit the use of the funds assessed
and collected pursuant to sections 3406(c)(1) and 3407(d)(2) of the
Reclamation Projects Authorization and Adjustment Act of 1992
(Public Law 102–575; 106 Stat. 4721, 4727), for implementation
of the Settlement, nor shall it be construed to limit or modify
existing or future Central Valley Project ratesetting policies.
SEC. 10007. COMPLIANCE WITH CENTRAL VALLEY PROJECT IMPROVEMENT ACT.
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Assessment.
Collections.
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Congress hereby finds and declares that the Settlement satisfies
and discharges all of the obligations of the Secretary contained
in section 3406(c)(1) of the Reclamation Projects Authorization and
Adjustment Act of 1992 (Public Law 102–575; 106 Stat. 4721),
provided, however, that—
(1) the Secretary shall continue to assess and collect the
charges provided in section 3406(c)(1) of the Reclamation
Projects Authorization and Adjustment Act of 1992 (Public
Law 102–575; 106 Stat. 4721), as provided in the Settlement;
and
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(2) those assessments and collections shall continue to be
counted toward the requirements of the Secretary contained
in section 3407(c)(2) of the Reclamation Projects Authorization
and Adjustment Act of 1992 (Public Law 102–575; 106 Stat.
4726).
SEC. 10008. NO PRIVATE RIGHT OF ACTION.

(a) IN GENERAL.—Nothing in this part confers upon any person
or entity not a party to the Settlement a private right of action
or claim for relief to interpret or enforce the provisions of this
part or the Settlement.
(b) APPLICABLE LAW.—This section shall not alter or curtail
any right of action or claim for relief under any other applicable
law.
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SEC. 10009. APPROPRIATIONS; SETTLEMENT FUND.

(a) IMPLEMENTATION COSTS.—
(1) IN GENERAL.—The costs of implementing the Settlement
shall be covered by payments or in-kind contributions made
by Friant Division contractors and other non-Federal parties,
including the funds provided in subparagraphs (A) through
(D) of subsection (c)(1), estimated to total $440,000,000, of
which the non-Federal payments are estimated to total
$200,000,000 (at October 2006 price levels) and the amount
from repaid Central Valley Project capital obligations is estimated to total $240,000,000, the additional Federal appropriation of $250,000,000 authorized pursuant to subsection (b)(1),
and such additional funds authorized pursuant to subsection
(b)(2); provided however, that the costs of implementing the
provisions of section 10004(a)(1) shall be shared by the State
of California pursuant to the terms of a memorandum of understanding executed by the State of California and the Parties
to the Settlement on September 13, 2006, which includes at
least $110,000,000 of State funds.
(2) ADDITIONAL AGREEMENTS.—
(A) IN GENERAL.—The Secretary shall enter into 1 or
more agreements to fund or implement improvements on
a project-by-project basis with the State of California.
(B) REQUIREMENTS.—Any agreements entered into
under subparagraph (A) shall provide for recognition of
either monetary or in-kind contributions toward the State
of California’s share of the cost of implementing the provisions of section 10004(a)(1).
(3) LIMITATION.—Except as provided in the Settlement, to
the extent that costs incurred solely to implement this Settlement would not otherwise have been incurred by any entity
or public or local agency or subdivision of the State of California, such costs shall not be borne by any such entity, agency,
or subdivision of the State of California, unless such costs
are incurred on a voluntary basis.
(b) AUTHORIZATION OF APPROPRIATIONS.—
(1) IN GENERAL.—In addition to the funding provided in
subsection (c), there are also authorized to be appropriated
not to exceed $250,000,000 (at October 2006 price levels) to
implement this part and the Settlement, to be available until
expended; provided however, that the Secretary is authorized
to spend such additional appropriations only in amounts equal
to the amount of funds deposited in the San Joaquin River
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Restoration Fund (not including payments under subsection
(c)(1)(B) and proceeds under subsection (c)(1)(C)), the amount
of in-kind contributions, and other non-Federal payments actually committed to the implementation of this part or the Settlement.
(2) USE OF THE CENTRAL VALLEY PROJECT RESTORATION
FUND.—The Secretary is authorized to use monies from the
Central Valley Project Restoration Fund created under section
3407 of the Reclamation Projects Authorization and Adjustment
Act of 1992 (Public Law 102–575; 106 Stat. 4727) for purposes
of this part in an amount not to exceed $2,000,000 (October
2006 price levels) in any fiscal year.
(c) FUND.—
(1) IN GENERAL.—There is hereby established within the
Treasury of the United States a fund, to be known as the
San Joaquin River Restoration Fund, into which the following
funds shall be deposited and used solely for the purpose of
implementing the Settlement except as otherwise provided in
subsections (a) and (b) of section 10203:
(A) All payments received pursuant to section
3406(c)(1) of the Reclamation Projects Authorization and
Adjustment Act of 1992 (Public Law 102–575; 106 Stat.
4721).
(B) The construction cost component (not otherwise
needed to cover operation and maintenance costs) of payments made by Friant Division, Hidden Unit, and
Buchanan Unit long-term contractors pursuant to longterm water service contracts or pursuant to repayment
contracts, including repayment contracts executed pursuant
to section 10010. The construction cost repayment obligation assigned such contractors under such contracts shall
be reduced by the amount paid pursuant to this paragraph
and the appropriate share of the existing Federal investment in the Central Valley Project to be recovered by
the Secretary pursuant to Public Law 99–546 (100 Stat.
3050) shall be reduced by an equivalent sum.
(C) Proceeds from the sale of water pursuant to the
Settlement, or from the sale of property or interests in
property as provided in section 10005.
(D) Any non-Federal funds, including State costsharing funds, contributed to the United States for
implementation of the Settlement, which the Secretary may
expend without further appropriation for the purposes for
which contributed.
(2) AVAILABILITY.—All funds deposited into the Fund pursuant to subparagraphs (A), (B), and (C) of paragraph (1) are
authorized for appropriation to implement the Settlement and
this part, in addition to the authorization provided in subsections (a) and (b) of section 10203, except that $88,000,000
of such funds are available for expenditure without further
appropriation; provided that after October 1, 2019, all funds
in the Fund shall be available for expenditure without further
appropriation.
(d) LIMITATION ON CONTRIBUTIONS.—Payments made by longterm contractors who receive water from the Friant Division and
Hidden and Buchanan Units of the Central Valley Project pursuant
to sections 3406(c)(1) and 3407(d)(2) of the Reclamation Projects
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Authorization and Adjustment Act of 1992 (Public Law 102–575;
106 Stat. 4721, 4727) and payments made pursuant to paragraph
16(b)(3) of the Settlement and subsection (c)(1)(B) shall be the
limitation of such entities’ direct financial contribution to the Settlement, subject to the terms and conditions of paragraph 21 of the
Settlement.
(e) NO ADDITIONAL EXPENDITURES REQUIRED.—Nothing in this
part shall be construed to require a Federal official to expend
Federal funds not appropriated by Congress, or to seek the appropriation of additional funds by Congress, for the implementation
of the Settlement.
(f) REACH 4B.—
(1) STUDY.—
(A) IN GENERAL.—In accordance with the Settlement
and the memorandum of understanding executed pursuant
to paragraph 6 of the Settlement, the Secretary shall conduct a study that specifies—
(i) the costs of undertaking any work required
under paragraph 11(a)(3) of the Settlement to increase
the capacity of reach 4B prior to reinitiation of Restoration Flows;
(ii) the impacts associated with reinitiation of such
flows; and
(iii) measures that shall be implemented to mitigate impacts.
(B) DEADLINE.—The study under subparagraph (A)
shall be completed prior to restoration of any flows other
than Interim Flows.
(2) REPORT.—
(A) IN GENERAL.—The Secretary shall file a report
with Congress not later than 90 days after issuing a determination, as required by the Settlement, on whether to
expand channel conveyance capacity to 4500 cubic feet
per second in reach 4B of the San Joaquin River, or use
an alternative route for pulse flows, that—
(i) explains whether the Secretary has decided to
expand Reach 4B capacity to 4500 cubic feet per
second; and
(ii) addresses the following matters:
(I) The basis for the Secretary’s determination,
whether set out in environmental review documents or otherwise, as to whether the expansion
of Reach 4B would be the preferable means to
achieve the Restoration Goal as provided in the
Settlement, including how different factors were
assessed such as comparative biological and
habitat benefits, comparative costs, relative availability of State cost-sharing funds, and the
comparative benefits and impacts on water
temperature, water supply, private property, and
local and downstream flood control.
(II) The Secretary’s final cost estimate for
expanding Reach 4B capacity to 4500 cubic feet
per second, or any alternative route selected, as
well as the alternative cost estimates provided by
the State, by the Restoration Administrator, and
by the other parties to the Settlement.
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(III) The Secretary’s plan for funding the costs
of expanding Reach 4B or any alternative route
selected, whether by existing Federal funds provided under this subtitle, by non-Federal funds,
by future Federal appropriations, or some combination of such sources.
(B) DETERMINATION REQUIRED.—The Secretary shall,
to the extent feasible, make the determination in subparagraph (A) prior to undertaking any substantial construction
work to increase capacity in reach 4B.
(3) COSTS.—If the Secretary’s estimated Federal cost for
expanding reach 4B in paragraph (2), in light of the Secretary’s
funding plan set out in that paragraph, would exceed the
remaining Federal funding authorized by this part (including
all funds reallocated, all funds dedicated, and all new funds
authorized by this part and separate from all commitments
of State and other non-Federal funds and in-kind commitments), then before the Secretary commences actual construction work in reach 4B (other than planning, design, feasibility,
or other preliminary measures) to expand capacity to 4500
cubic feet per second to implement this Settlement, Congress
must have increased the applicable authorization ceiling provided by this part in an amount at least sufficient to cover
the higher estimated Federal costs.

SEC. 10010. REPAYMENT CONTRACTS AND ACCELERATION OF REPAYMENT OF CONSTRUCTION COSTS.

(a) CONVERSION OF CONTRACTS.—
(1) The Secretary is authorized and directed to convert,
prior to December 31, 2010, all existing long-term contracts
with the following Friant Division, Hidden Unit, and Buchanan
Unit contractors, entered under subsection (e) of section 9 of
the Act of August 4, 1939 (53 Stat. 1196), to contracts under
subsection (d) of section 9 of said Act (53 Stat. 1195), under
mutually agreeable terms and conditions: Arvin-Edison Water
Storage District; Delano-Earlimart Irrigation District; Exeter
Irrigation District; Fresno Irrigation District; Ivanhoe Irrigation
District; Lindmore Irrigation District; Lindsay-Strathmore
Irrigation District; Lower Tule River Irrigation District; Orange
Cove Irrigation District; Porterville Irrigation District; Saucelito
Irrigation District; Shafter-Wasco Irrigation District; Southern
San Joaquin Municipal Utility District; Stone Corral Irrigation
District; Tea Pot Dome Water District; Terra Bella Irrigation
District; Tulare Irrigation District; Madera Irrigation District;
and Chowchilla Water District. Upon request of the contractor,
the Secretary is authorized to convert, prior to December 31,
2010, other existing long-term contracts with Friant Division
contractors entered under subsection (e) of section 9 of the
Act of August 4, 1939 (53 Stat. 1196), to contracts under subsection (d) of section 9 of said Act (53 Stat. 1195), under
mutually agreeable terms and conditions.
(2) Upon request of the contractor, the Secretary is further
authorized to convert, prior to December 31, 2010, any existing
Friant Division long-term contract entered under subsection
(c)(2) of section 9 of the Act of August 4, 1939 (53 Stat. 1194),
to a contract under subsection (c)(1) of section 9 of said Act,
under mutually agreeable terms and conditions.
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(3) All such contracts entered into pursuant to paragraph
(1) shall—
(A) require the repayment, either in lump sum or by
accelerated prepayment, of the remaining amount of
construction costs identified in the Central Valley Project
Schedule of Irrigation Capital Rates by Contractor 2007
Irrigation Water Rates, dated January 25, 2007, as
adjusted to reflect payments not reflected in such schedule,
and properly assignable for ultimate return by the contractor, no later than January 31, 2011, or if made in
approximately equal annual installments, no later than
January 31, 2014; such amount to be discounted by 1⁄2
the Treasury Rate. An estimate of the remaining amount
of construction costs as of January 31, 2011, as adjusted,
shall be provided by the Secretary to each contractor no
later than June 30, 2010;
(B) require that, notwithstanding subsection (c)(2),
construction costs or other capitalized costs incurred after
the effective date of the contract or not reflected in the
schedule referenced in subparagraph (A), and properly
assignable to such contractor, shall be repaid in not more
than 5 years after notification of the allocation if such
amount is a result of a collective annual allocation of capital
costs to the contractors exercising contract conversions
under this subsection of less than $5,000,000. If such
amount is $5,000,000 or greater, such cost shall be repaid
as provided by applicable Reclamation law, provided that
the reference to the amount of $5,000,000 shall not be
a precedent in any other context;
(C) provide that power revenues will not be available
to aid in repayment of construction costs allocated to irrigation under the contract; and
(D) conform to the Settlement and this part and shall
continue so long as the contractor pays applicable charges,
consistent with subsection (c)(2) and applicable law.
(4) All such contracts entered into pursuant to paragraph
(2) shall—
(A) require the repayment in lump sum of the
remaining amount of construction costs identified in the
most current version of the Central Valley Project Schedule
of Municipal and Industrial Water Rates, as adjusted to
reflect payments not reflected in such schedule, and properly assignable for ultimate return by the contractor, no
later than January 31, 2014. An estimate of the remaining
amount of construction costs as of January 31, 2014, as
adjusted, shall be provided by the Secretary to each contractor no later than June 30, 2013;
(B) require that, notwithstanding subsection (c)(2),
construction costs or other capitalized costs incurred after
the effective date of the contract or not reflected in the
schedule referenced in subparagraph (A), and properly
assignable to such contractor, shall be repaid in not more
than 5 years after notification of the allocation if such
amount is a result of a collective annual allocation of capital
costs to the contractors exercising contract conversions
under this subsection of less than $5,000,000. If such
amount is $5,000,000 or greater, such cost shall be repaid

VerDate Nov 24 2008

11:49 Apr 23, 2009

Jkt 079139

PO 00011

Frm 00369

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

Cost estimate.

Cost estimate.

APPS06

PsN: PUBL011

123 STAT. 1360

dkrause on GSDDPC29 with PUBLIC LAWS

Waiver.
Payments.

VerDate Nov 24 2008

11:49 Apr 23, 2009

PUBLIC LAW 111–11—MAR. 30, 2009

as provided by applicable Reclamation law, provided that
the reference to the amount of $5,000,000 shall not be
a precedent in any other context; and
(C) conform to the Settlement and this part and shall
continue so long as the contractor pays applicable charges,
consistent with subsection (c)(2) and applicable law.
(b) FINAL ADJUSTMENT.—The amounts paid pursuant to subsection (a) shall be subject to adjustment following a final cost
allocation by the Secretary upon completion of the construction
of the Central Valley Project. In the event that the final cost
allocation indicates that the costs properly assignable to the contractor are greater than what has been paid by the contractor,
the contractor shall be obligated to pay the remaining allocated
costs. The term of such additional repayment contract shall be
no less than 1 year and no more than 10 years, however, mutually
agreeable provisions regarding the rate of repayment of such
amount may be developed by the parties. In the event that the
final cost allocation indicates that the costs properly assignable
to the contractor are less than what the contractor has paid, the
Secretary is authorized and directed to credit such overpayment
as an offset against any outstanding or future obligation of the
contractor.
(c) APPLICABILITY OF CERTAIN PROVISIONS.—
(1) Notwithstanding any repayment obligation under subsection (a)(3)(B) or subsection (b), upon a contractor’s compliance with and discharge of the obligation of repayment of
the construction costs as provided in subsection (a)(3)(A), the
provisions of section 213(a) and (b) of the Reclamation Reform
Act of 1982 (96 Stat. 1269) shall apply to lands in such district.
(2) Notwithstanding any repayment obligation under paragraph (3)(B) or (4)(B) of subsection (a), or subsection (b), upon
a contractor’s compliance with and discharge of the obligation
of repayment of the construction costs as provided in paragraphs (3)(A) and (4)(A) of subsection (a), the Secretary shall
waive the pricing provisions of section 3405(d) of the Reclamation Projects Authorization and Adjustment Act of 1992 (Public
Law 102–575) for such contractor, provided that such contractor
shall continue to pay applicable operation and maintenance
costs and other charges applicable to such repayment contracts
pursuant to the then-current rate-setting policy and applicable
law.
(3) Provisions of the Settlement applying to Friant Division,
Hidden Unit, and Buchanan Unit long-term water service contracts shall also apply to contracts executed pursuant to this
section.
(d) REDUCTION OF CHARGE FOR THOSE CONTRACTS CONVERTED
PURSUANT TO SUBSECTION (A)(1).—
(1) At the time all payments by the contractor required
by subsection (a)(3)(A) have been completed, the Secretary shall
reduce the charge mandated in section 10007(1) of this part,
from 2020 through 2039, to offset the financing costs as defined
in section 10010(d)(3). The reduction shall be calculated at
the time all payments by the contractor required by subsection
(a)(3)(A) have been completed. The calculation shall remain
fixed from 2020 through 2039 and shall be based upon anticipated average annual water deliveries, as mutually agreed
upon by the Secretary and the contractor, for the period from
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2020 through 2039, and the amounts of such reductions shall
be discounted using the Treasury Rate; provided, that such
charge shall not be reduced to less than $4.00 per acre foot
of project water delivered; provided further, that such reduction
shall be implemented annually unless the Secretary determines,
based on the availability of other monies, that the charges
mandated in section 10007(1) are otherwise needed to cover
ongoing federal costs of the Settlement, including any federal
operation and maintenance costs of facilities that the Secretary
determines are needed to implement the Settlement. If the
Secretary determines that such charges are necessary to cover
such ongoing federal costs, the Secretary shall, instead of
making the reduction in such charges, reduce the contractor’s
operation and maintenance obligation by an equivalent amount,
and such amount shall not be recovered by the United States
from any Central Valley Project contractor, provided nothing
herein shall affect the obligation of the contractor to make
payments pursuant to a transfer agreement with a non-federal
operating entity.
(2) If the calculated reduction in paragraph (1), taking
into consideration the minimum amount required, does not
result in the contractor offsetting its financing costs, the Secretary is authorized and directed to reduce, after October 1,
2019, any outstanding or future obligations of the contractor
to the Bureau of Reclamation, other than the charge assessed
and collected under section 3407(d) of Public law 102–575,
by the amount of such deficiency, with such amount indexed
to 2020 using the Treasury Rate and such amount shall not
be recovered by the United States from any Central Valley
Project contractor, provided nothing herein shall affect the
obligation of the contractor to make payments pursuant to
a transfer agreement with a non-Federal operating entity.
(3) Financing costs, for the purposes of this subsection,
shall be computed as the difference of the net present value
of the construction cost identified in subsection (a)(3)(A) using
the full Treasury Rate as compared to using one half of the
Treasury Rate and applying those rates against a calculated
average annual capital repayment through 2030.
(4) Effective in 2040, the charge shall revert to the amount
called for in section 10007(1) of this part.
(5) For purposes of this section, ‘‘Treasury Rate’’ shall
be defined as the 20 year Constant Maturity Treasury (CMT)
rate published by the United States Department of the Treasury
as of October 1, 2010.
(e) SATISFACTION OF CERTAIN PROVISIONS.—
(1) IN GENERAL.—Upon the first release of Interim Flows
or Restoration Flows, pursuant to paragraphs 13 or 15 of the
Settlement, any short- or long-term agreement, to which 1
or more long-term Friant Division, Hidden Unit, or Buchanan
Unit contractor that converts its contract pursuant to subsection (a) is a party, providing for the transfer or exchange
of water not released as Interim Flows or Restoration Flows
shall be deemed to satisfy the provisions of subsection
3405(a)(1)(A) and (I) of the Reclamation Projects Authorization
and Adjustment Act of 1992 (Public Law 102–575) without
the further concurrence of the Secretary as to compliance with
said subsections if the contractor provides, not later than 90
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days before commencement of any such transfer or exchange
for a period in excess of 1 year, and not later than 30 days
before commencement of any proposed transfer or exchange
with duration of less than 1 year, written notice to the Secretary
stating how the proposed transfer or exchange is intended
to reduce, avoid, or mitigate impacts to water deliveries caused
by the Interim Flows or Restoration Flows or is intended to
otherwise facilitate the Water Management Goal, as described
in the Settlement. The Secretary shall promptly make such
notice publicly available.
(2) DETERMINATION OF REDUCTIONS TO WATER DELIVERIES.—Water transferred or exchanged under an agreement
that meets the terms of this subsection shall not be counted
as a replacement or an offset for purposes of determining reductions to water deliveries to any Friant Division long-term contractor except as provided in paragraph 16(b) of the Settlement.
The Secretary shall, at least annually, make publicly available
a compilation of the number of transfer or exchange agreements
exercising the provisions of this subsection to reduce, avoid,
or mitigate impacts to water deliveries caused by the Interim
Flows or Restoration Flows or to facilitate the Water Management Goal, as well as the volume of water transferred or
exchanged under such agreements.
(3) STATE LAW.—Nothing in this subsection alters State
law or permit conditions, including any applicable geographical
restrictions on the place of use of water transferred or
exchanged pursuant to this subsection.
(f) CERTAIN REPAYMENT OBLIGATIONS NOT ALTERED.—
Implementation of the provisions of this section shall not alter
the repayment obligation of any other long-term water service or
repayment contractor receiving water from the Central Valley
Project, or shift any costs that would otherwise have been properly
assignable to the Friant contractors absent this section, including
operations and maintenance costs, construction costs, or other
capitalized costs incurred after the date of enactment of this Act,
to other such contractors.
(g) STATUTORY INTERPRETATION.—Nothing in this part shall
be construed to affect the right of any Friant Division, Hidden
Unit, or Buchanan Unit long-term contractor to use a particular
type of financing to make the payments required in paragraph
(3)(A) or (4)(A) of subsection (a).

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 10011. CALIFORNIA CENTRAL VALLEY SPRING RUN CHINOOK
SALMON.

(a) FINDING.—Congress finds that the implementation of the
Settlement to resolve 18 years of contentious litigation regarding
restoration of the San Joaquin River and the reintroduction of
the California Central Valley Spring Run Chinook salmon is a
unique and unprecedented circumstance that requires clear expressions of Congressional intent regarding how the provisions of the
Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.) are utilized
to achieve the goals of restoration of the San Joaquin River and
the successful reintroduction of California Central Valley Spring
Run Chinook salmon.
(b) REINTRODUCTION IN THE SAN JOAQUIN RIVER.—California
Central Valley Spring Run Chinook salmon shall be reintroduced
in the San Joaquin River below Friant Dam pursuant to section
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10(j) of the Endangered Species Act of 1973 (16 U.S.C. 1539(j))
and the Settlement, provided that the Secretary of Commerce finds
that a permit for the reintroduction of California Central Valley
Spring Run Chinook salmon may be issued pursuant to section
10(a)(1)(A) of the Endangered Species Act of 1973 (16 U.S.C.
1539(a)(1)(A)).
(c) FINAL RULE.—
(1) DEFINITION OF THIRD PARTY.—For the purpose of this
subsection, the term ‘‘third party’’ means persons or entities
diverting or receiving water pursuant to applicable State and
Federal laws and shall include Central Valley Project contractors outside of the Friant Division of the Central Valley Project
and the State Water Project.
(2) ISSUANCE.—The Secretary of Commerce shall issue a
final rule pursuant to section 4(d) of the Endangered Species
Act of 1973 (16 U.S.C. 1533(d)) governing the incidental take
of reintroduced California Central Valley Spring Run Chinook
salmon prior to the reintroduction.
(3) REQUIRED COMPONENTS.—The rule issued under paragraph (2) shall provide that the reintroduction will not impose
more than de minimus: water supply reductions, additional
storage releases, or bypass flows on unwilling third parties
due to such reintroduction.
(4) APPLICABLE LAW.—Nothing in this section—
(A) diminishes the statutory or regulatory protections
provided in the Endangered Species Act of 1973 for any
species listed pursuant to section 4 of the Endangered
Species Act of 1973 (16 U.S.C. 1533) other than the reintroduced population of California Central Valley Spring Run
Chinook salmon, including protections pursuant to existing
biological opinions or new biological opinions issued by
the Secretary or Secretary of Commerce; or
(B) precludes the Secretary or Secretary of Commerce
from imposing protections under the Endangered Species
Act of 1973 (16 U.S.C. 1531 et seq.) for other species
listed pursuant to section 4 of that Act (16 U.S.C. 1533)
because those protections provide incidental benefits to
such reintroduced California Central Valley Spring Run
Chinook salmon.
(d) REPORT.—
(1) IN GENERAL.—Not later than December 31, 2024, the
Secretary of Commerce shall report to Congress on the progress
made on the reintroduction set forth in this section and the
Secretary’s plans for future implementation of this section.
(2) INCLUSIONS.—The report under paragraph (1) shall
include—
(A) an assessment of the major challenges, if any,
to successful reintroduction;
(B) an evaluation of the effect, if any, of the reintroduction on the existing population of California Central Valley
Spring Run Chinook salmon existing on the Sacramento
River or its tributaries; and
(C) an assessment regarding the future of the reintroduction.
(e) FERC PROJECTS.—
(1) IN GENERAL.—With regard to California Central Valley
Spring Run Chinook salmon reintroduced pursuant to the
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Settlement, the Secretary of Commerce shall exercise its
authority under section 18 of the Federal Power Act (16 U.S.C.
811) by reserving its right to file prescriptions in proceedings
for projects licensed by the Federal Energy Regulatory Commission on the Calaveras, Stanislaus, Tuolumne, Merced, and San
Joaquin rivers and otherwise consistent with subsection (c)
until after the expiration of the term of the Settlement,
December 31, 2025, or the expiration of the designation made
pursuant to subsection (b), whichever ends first.
(2) EFFECT OF SUBSECTION.—Nothing in this subsection
shall preclude the Secretary of Commerce from imposing
prescriptions pursuant to section 18 of the Federal Power Act
(16 U.S.C. 811) solely for other anadromous fish species because
those prescriptions provide incidental benefits to such reintroduced California Central Valley Spring Run Chinook salmon.
(f) EFFECT OF SECTION.—Nothing in this section is intended
or shall be construed—
(1) to modify the Endangered Species Act of 1973 (16
U.S.C. 1531 et seq.) or the Federal Power Act (16 U.S.C. 791a
et seq.); or
(2) to establish a precedent with respect to any other
application of the Endangered Species Act of 1973 (16 U.S.C.
1531 et seq.) or the Federal Power Act (16 U.S.C. 791a et
seq.).

PART II—STUDY TO DEVELOP WATER PLAN;
REPORT

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 10101. STUDY TO DEVELOP WATER PLAN; REPORT.

(a) PLAN.—
(1) GRANT.—To the extent that funds are made available
in advance for this purpose, the Secretary of the Interior,
acting through the Bureau of Reclamation, shall provide direct
financial assistance to the California Water Institute, located
at California State University, Fresno, California, to conduct
a study regarding the coordination and integration of subregional integrated regional water management plans into a
unified Integrated Regional Water Management Plan for the
subject counties in the hydrologic basins that would address
issues related to—
(A) water quality;
(B) water supply (both surface, ground water banking,
and brackish water desalination);
(C) water conveyance;
(D) water reliability;
(E) water conservation and efficient use (by distribution systems and by end users);
(F) flood control;
(G) water resource-related environmental enhancement; and
(H) population growth.
(2) STUDY AREA.—The study area referred to in paragraph
(1) is the proposed study area of the San Joaquin River Hydrologic Region and Tulare Lake Hydrologic Region, as defined
by California Department of Water Resources Bulletin 160–
05, volume 3, chapters 7 and 8, including Kern, Tulare, Kings,
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Fresno, Madera, Merced, Stanislaus, and San Joaquin counties
in California.
(b) USE OF PLAN.—The Integrated Regional Water Management
Plan developed for the 2 hydrologic basins under subsection (a)
shall serve as a guide for the counties in the study area described
in subsection (a)(2) to use as a mechanism to address and solve
long-term water needs in a sustainable and equitable manner.
(c) REPORT.—The Secretary shall ensure that a report containing the results of the Integrated Regional Water Management
Plan for the hydrologic regions is submitted to the Committee
on Energy and Natural Resources of the Senate and the Committee
on Natural Resources of the House of Representatives not later
than 24 months after financial assistance is made available to
the California Water Institute under subsection (a)(1).
(d) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated to carry out this section $1,000,000 to remain
available until expended.

PART III—FRIANT DIVISION IMPROVEMENTS
SEC. 10201. FEDERAL FACILITY IMPROVEMENTS.

(a) The Secretary of the Interior (hereafter referred to as the
‘‘Secretary’’) is authorized and directed to conduct feasibility studies
in coordination with appropriate Federal, State, regional, and local
authorities on the following improvements and facilities in the
Friant Division, Central Valley Project, California:
(1) Restoration of the capacity of the Friant-Kern Canal
and Madera Canal to such capacity as previously designed
and constructed by the Bureau of Reclamation.
(2) Reverse flow pump-back facilities on the Friant-Kern
Canal, with reverse-flow capacity of approximately 500 cubic
feet per second at the Poso and Shafter Check Structures
and approximately 300 cubic feet per second at the Woollomes
Check Structure.
(b) Upon completion of and consistent with the applicable feasibility studies, the Secretary is authorized to construct the improvements and facilities identified in subsection (a) in accordance with
all applicable Federal and State laws.
(c) The costs of implementing this section shall be in accordance
with section 10203, and shall be a nonreimbursable Federal
expenditure.

Studies.
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SEC. 10202. FINANCIAL ASSISTANCE FOR LOCAL PROJECTS.

(a) AUTHORIZATION.—The Secretary is authorized to provide
financial assistance to local agencies within the Central Valley
Project, California, for the planning, design, environmental compliance, and construction of local facilities to bank water underground
or to recharge groundwater, and that recover such water, provided
that the project meets the criteria in subsection (b). The Secretary
is further authorized to require that any such local agency receiving
financial assistance under the terms of this section submit progress
reports and accountings to the Secretary, as the Secretary deems
appropriate, which such reports shall be publicly available.
(b) CRITERIA.—
(1) A project shall be eligible for Federal financial assistance under subsection (a) only if all or a portion of the project
is designed to reduce, avoid, or offset the quantity of the
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expected water supply impacts to Friant Division long-term
contractors caused by the Interim or Restoration Flows authorized in part I of this subtitle, and such quantities have not
already been reduced, avoided, or offset by other programs
or projects.
(2) Federal financial assistance shall only apply to the
portion of a project that the local agency designates as reducing,
avoiding, or offsetting the expected water supply impacts caused
by the Interim or Restoration Flows authorized in part I of
this subtitle, consistent with the methodology developed pursuant to paragraph (3)(C).
(3) No Federal financial assistance shall be provided by
the Secretary under this part for construction of a project
under subsection (a) unless the Secretary—
(A) determines that appropriate planning, design, and
environmental compliance activities associated with such
a project have been completed, and that the Secretary
has been offered the opportunity to participate in the
project at a price that is no higher than the local agency’s
own costs, in order to secure necessary storage, extraction,
and conveyance rights for water that may be needed to
meet the Restoration Goal as described in part I of this
subtitle, where such project has capacity beyond that designated for the purposes in paragraph (2) or where it
is feasible to expand such project to allow participation
by the Secretary;
(B) determines, based on information available at the
time, that the local agency has the financial capability
and willingness to fund its share of the project’s construction and all operation and maintenance costs on an annual
basis;
(C) determines that a method acceptable to the Secretary has been developed for quantifying the benefit, in
terms of reduction, avoidance, or offset of the water supply
impacts expected to be caused by the Interim or Restoration
Flows authorized in part I of this subtitle, that will result
from the project, and for ensuring appropriate adjustment
in the recovered water account pursuant to section
10004(a)(5); and
(D) has entered into a cost-sharing agreement with
the local agency which commits the local agency to funding
its share of the project’s construction costs on an annual
basis.
(c) GUIDELINES.—Within 1 year from the date of enactment
of this part, the Secretary shall develop, in consultation with the
Friant Division long-term contractors, proposed guidelines for the
application of the criteria defined in subsection (b), and will make
the proposed guidelines available for public comment. Such guidelines may consider prioritizing the distribution of available funds
to projects that provide the broadest benefit within the affected
area and the equitable allocation of funds. Upon adoption of such
guidelines, the Secretary shall implement such assistance program,
subject to the availability of funds appropriated for such purpose.
(d) COST SHARING.—The Federal financial assistance provided
to local agencies under subsection (a) shall not exceed—
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(1) 50 percent of the costs associated with planning, design,
and environmental compliance activities associated with such
a project; and
(2) 50 percent of the costs associated with construction
of any such project.
(e) PROJECT OWNERSHIP.—
(1) Title to, control over, and operation of, projects funded
under subsection (a) shall remain in one or more non-Federal
local agencies. Nothing in this part authorizes the Secretary
to operate a groundwater bank along or adjacent to the San
Joaquin River upstream of the confluence with the Merced
River, and any such groundwater bank shall be operated by
a non-Federal entity. All projects funded pursuant to this subsection shall comply with all applicable Federal and State laws,
including provisions of California water law.
(2) All operation, maintenance, and replacement and
rehabilitation costs of such projects shall be the responsibility
of the local agency. The Secretary shall not provide funding
for any operation, maintenance, or replacement and rehabilitation costs of projects funded under subsection (a).
SEC. 10203. AUTHORIZATION OF APPROPRIATIONS.

(a) The Secretary is authorized and directed to use monies
from the fund established under section 10009 to carry out the
provisions of section 10201(a)(1), in an amount not to exceed
$35,000,000.
(b) In addition to the funds made available pursuant to subsection (a), the Secretary is also authorized to expend such additional funds from the fund established under section 10009 to
carry out the purposes of section 10201(a)(2), if such facilities have
not already been authorized and funded under the plan provided
for pursuant to section 10004(a)(4), in an amount not to exceed
$17,000,000, provided that the Secretary first determines that such
expenditure will not conflict with or delay his implementation of
actions required by part I of this subtitle. Notice of the Secretary’s
determination shall be published not later than his submission
of the report to Congress required by section 10009(f)(2).
(c) In addition to funds made available in subsections (a) and
(b), there are authorized to be appropriated $50,000,000 (October
2008 price levels) to carry out the purposes of this part which
shall be non-reimbursable.

Subtitle B—Northwestern New Mexico
Rural Water Projects
SEC. 10301. SHORT TITLE.

This subtitle may be cited as the ‘‘Northwestern New Mexico
Rural Water Projects Act’’.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 10302. DEFINITIONS.

Determination.

Notice.
Publication.

Northwestern
New Mexico
Rural Water
Projects Act.
Native
Americans.
43 USC 371 note.
43 USC 407 note.

In this subtitle:
(1) AAMODT ADJUDICATION.—The term ‘‘Aamodt adjudication’’ means the general stream adjudication that is the subject
of the civil action entitled ‘‘State of New Mexico, ex rel. State
Engineer and United States of America, Pueblo de Nambe,
Pueblo de Pojoaque, Pueblo de San Ildefonso, and Pueblo de
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Tesuque v. R. Lee Aamodt, et al.’’, No. 66 CV 6639 MV/LCS
(D.N.M.).
(2) ABEYTA ADJUDICATION.—The term ‘‘Abeyta adjudication’’
means the general stream adjudication that is the subject of
the civil actions entitled ‘‘State of New Mexico v. Abeyta and
State of New Mexico v. Arrellano’’, Civil Nos. 7896–BB (D.N.M)
and 7939–BB (D.N.M.) (consolidated).
(3) ACRE-FEET.—The term ‘‘acre-feet’’ means acre-feet per
year.
(4) AGREEMENT.—The term ‘‘Agreement’’ means the agreement among the State of New Mexico, the Nation, and the
United States setting forth a stipulated and binding agreement
signed by the State of New Mexico and the Nation on April
19, 2005.
(5) ALLOTTEE.—The term ‘‘allottee’’ means a person that
holds a beneficial real property interest in a Navajo allotment
that—
(A) is located within the Navajo Reservation or the
State of New Mexico;
(B) is held in trust by the United States; and
(C) was originally granted to an individual member
of the Nation by public land order or otherwise.
(6) ANIMAS-LA PLATA PROJECT.—The term ‘‘Animas-La Plata
Project’’ has the meaning given the term in section 3 of Public
Law 100–585 (102 Stat. 2973), including Ridges Basin Dam,
Lake Nighthorse, the Navajo Nation Municipal Pipeline, and
any other features or modifications made pursuant to the Colorado Ute Settlement Act Amendments of 2000 (Public Law
106–554; 114 Stat. 2763A–258).
(7) CITY.—The term ‘‘City’’ means the city of Gallup, New
Mexico, or a designee of the City, with authority to provide
water to the Gallup, New Mexico service area.
(8) COLORADO RIVER COMPACT.—The term ‘‘Colorado River
Compact’’ means the Colorado River Compact of 1922 as
approved by Congress in the Act of December 21, 1928 (45
Stat. 1057) and by the Presidential Proclamation of June 25,
1929 (46 Stat. 3000).
(9) COLORADO RIVER SYSTEM.—The term ‘‘Colorado River
System’’ has the same meaning given the term in Article II(a)
of the Colorado River Compact.
(10) COMPACT.—The term ‘‘Compact’’ means the Upper
Colorado River Basin Compact as consented to by the Act
of April 6, 1949 (63 Stat. 31, chapter 48).
(11) CONTRACT.—The term ‘‘Contract’’ means the contract
between the United States and the Nation setting forth certain
commitments, rights, and obligations of the United States and
the Nation, as described in paragraph 6.0 of the Agreement.
(12) DEPLETION.—The term ‘‘depletion’’ means the depletion
of the flow of the San Juan River stream system in the State
of New Mexico by a particular use of water (including any
depletion incident to the use) and represents the diversion
from the stream system by the use, less return flows to the
stream system from the use.
(13) DRAFT IMPACT STATEMENT.—The term ‘‘Draft Impact
Statement’’ means the draft environmental impact statement
prepared by the Bureau of Reclamation for the Project dated
March 2007.
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(14) FUND.—The term ‘‘Fund’’ means the Reclamation
Waters Settlements Fund established by section 10501(a).
(15) HYDROLOGIC DETERMINATION.—The term ‘‘hydrologic
determination’’ means the hydrologic determination entitled
‘‘Water Availability from Navajo Reservoir and the Upper Colorado River Basin for Use in New Mexico,’’ prepared by the
Bureau of Reclamation pursuant to section 11 of the Act of
June 13, 1962 (Public Law 87–483; 76 Stat. 99), and dated
May 23, 2007.
(16) LOWER BASIN.—The term ‘‘Lower Basin’’ has the same
meaning given the term in Article II(g) of the Colorado River
Compact.
(17) NATION.—The term ‘‘Nation’’ means the Navajo Nation,
a body politic and federally-recognized Indian nation as provided for in section 101(2) of the Federally Recognized Indian
Tribe List of 1994 (25 U.S.C. 497a(2)), also known variously
as the ‘‘Navajo Tribe,’’ the ‘‘Navajo Tribe of Arizona, New
Mexico & Utah,’’ and the ‘‘Navajo Tribe of Indians’’ and other
similar names, and includes all bands of Navajo Indians and
chapters of the Navajo Nation.
(18) NAVAJO-GALLUP WATER SUPPLY PROJECT; PROJECT.—
The term ‘‘Navajo-Gallup Water Supply Project’’ or ‘‘Project’’
means the Navajo-Gallup Water Supply Project authorized
under section 10602(a), as described as the preferred alternative
in the Draft Impact Statement.
(19) NAVAJO INDIAN IRRIGATION PROJECT.—The term
‘‘Navajo Indian Irrigation Project’’ means the Navajo Indian
irrigation project authorized by section 2 of Public Law 87–
483 (76 Stat. 96).
(20) NAVAJO RESERVOIR.—The term ‘‘Navajo Reservoir’’
means the reservoir created by the impoundment of the San
Juan River at Navajo Dam, as authorized by the Act of April
11, 1956 (commonly known as the ‘‘Colorado River Storage
Project Act’’) (43 U.S.C. 620 et seq.).
(21) NAVAJO NATION MUNICIPAL PIPELINE; PIPELINE.—The
term ‘‘Navajo Nation Municipal Pipeline’’ or ‘‘Pipeline’’ means
the pipeline used to convey the water of the Animas-La Plata
Project of the Navajo Nation from the City of Farmington,
New Mexico, to communities of the Navajo Nation located in
close proximity to the San Juan River Valley in the State
of New Mexico (including the City of Shiprock), as authorized
by section 15(b) of the Colorado Ute Indian Water Rights Settlement Act of 1988 (Public Law 100–585; 102 Stat. 2973; 114
Stat. 2763A–263).
(22) NON-NAVAJO IRRIGATION DISTRICTS.—The term ‘‘NonNavajo Irrigation Districts’’ means—
(A) the Hammond Conservancy District;
(B) the Bloomfield Irrigation District; and
(C) any other community ditch organization in the
San Juan River basin in the State of New Mexico.
(23) PARTIAL FINAL DECREE.—The term ‘‘Partial Final
Decree’’ means a final and binding judgment and decree entered
by a court in the stream adjudication, setting forth the rights
of the Nation to use and administer waters of the San Juan
River Basin in New Mexico, as set forth in Appendix 1 of
the Agreement.
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(24) PROJECT PARTICIPANTS.—The term ‘‘Project Participants’’ means the City, the Nation, and the Jicarilla Apache
Nation.
(25) SAN JUAN RIVER BASIN RECOVERY IMPLEMENTATION
PROGRAM.—The term ‘‘San Juan River Basin Recovery
Implementation Program’’ means the intergovernmental program established pursuant to the cooperative agreement dated
October 21, 1992 (including any amendments to the program).
(26) SECRETARY.—The term ‘‘Secretary’’ means the Secretary of the Interior, acting through the Commissioner of
Reclamation or any other designee.
(27) STREAM ADJUDICATION.—The term ‘‘stream adjudication’’ means the general stream adjudication that is the subject
of New Mexico v. United States, et al., No. 75–185 (11th Jud.
Dist., San Juan County, New Mexico) (involving claims to
waters of the San Juan River and the tributaries of that river).
(28) SUPPLEMENTAL PARTIAL FINAL DECREE.—The term
‘‘Supplemental Partial Final Decree’’ means a final and binding
judgment and decree entered by a court in the stream adjudication, setting forth certain water rights of the Nation, as set
forth in Appendix 2 of the Agreement.
(29) TRUST FUND.—The term ‘‘Trust Fund’’ means the
Navajo Nation Water Resources Development Trust Fund
established by section 10702(a).
(30) UPPER BASIN.—The term ‘‘Upper Basin’’ has the same
meaning given the term in Article II(f) of the Colorado River
Compact.

43 USC 407 note.

SEC. 10303. COMPLIANCE WITH ENVIRONMENTAL LAWS.

(a) EFFECT OF EXECUTION OF AGREEMENT.—The execution of
the Agreement under section 10701(a)(2) shall not constitute a
major Federal action under the National Environmental Policy Act
of 1969 (42 U.S.C. 4321 et seq.).
(b) COMPLIANCE WITH ENVIRONMENTAL LAWS.—In carrying out
this subtitle, the Secretary shall comply with each law of the
Federal Government relating to the protection of the environment,
including—
(1) the National Environmental Policy Act of 1969 (42
U.S.C. 4321 et seq.); and
(2) the Endangered Species Act of 1973 (16 U.S.C. 1531
et seq.).
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SEC. 10304. NO REALLOCATION OF COSTS.

(a) EFFECT OF ACT.—Notwithstanding any other provision of
law, the Secretary shall not reallocate or reassign any costs of
projects that have been authorized under the Act of April 11,
1956 (commonly known as the ‘‘Colorado River Storage Project
Act’’) (43 U.S.C. 620 et seq.), as of the date of enactment of this
Act because of—
(1) the authorization of the Navajo-Gallup Water Supply
Project under this subtitle; or
(2) the changes in the uses of the water diverted by the
Navajo Indian Irrigation Project or the waters stored in the
Navajo Reservoir authorized under this subtitle.
(b) USE OF POWER REVENUES.—Notwithstanding any other
provision of law, no power revenues under the Act of April 11,
1956 (commonly known as the ‘‘Colorado River Storage Project
Act’’) (43 U.S.C. 620 et seq.), shall be used to pay or reimburse
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any costs of the Navajo Indian Irrigation Project or Navajo-Gallup
Water Supply Project.
SEC. 10305. INTEREST RATE.

Notwithstanding any other provision of law, the interest rate
applicable to any repayment contract entered into under section
10604 shall be equal to the discount rate for Federal water resources
planning, as determined by the Secretary.

PART I—AMENDMENTS TO THE COLORADO
RIVER STORAGE PROJECT ACT AND PUBLIC
LAW 87–483

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 10401. AMENDMENTS TO THE COLORADO RIVER STORAGE
PROJECT ACT.

(a) PARTICIPATING PROJECTS.—Paragraph (2) of the first section
of the Act of April 11, 1956 (commonly known as the ‘‘Colorado
River Storage Project Act’’) (43 U.S.C. 620(2)) is amended by
inserting ‘‘the Navajo-Gallup Water Supply Project,’’ after ‘‘Fruitland Mesa,’’.
(b) NAVAJO RESERVOIR WATER BANK.—The Act of April 11,
1956 (commonly known as the ‘‘Colorado River Storage Project
Act’’) is amended—
(1) by redesignating section 16 (43 U.S.C. 620o) as section
17; and
(2) by inserting after section 15 (43 U.S.C. 620n) the following:
‘‘SEC. 16. (a) The Secretary of the Interior may create and
operate within the available capacity of Navajo Reservoir a top
water bank.
‘‘(b) Water made available for the top water bank in accordance
with subsections (c) and (d) shall not be subject to section 11
of Public Law 87–483 (76 Stat. 99).
‘‘(c) The top water bank authorized under subsection (a) shall
be operated in a manner that—
‘‘(1) is consistent with applicable law, except that, notwithstanding any other provision of law, water for purposes other
than irrigation may be stored in the Navajo Reservoir pursuant
to the rules governing the top water bank established under
this section; and
‘‘(2) does not impair the ability of the Secretary of the
Interior to deliver water under contracts entered into under—
‘‘(A) Public Law 87–483 (76 Stat. 96); and
‘‘(B) New Mexico State Engineer File Nos. 2847, 2848,
2849, and 2917.
‘‘(d)(1) The Secretary of the Interior, in cooperation with the
State of New Mexico (acting through the Interstate Stream Commission), shall develop any terms and procedures for the storage,
accounting, and release of water in the top water bank that are
necessary to comply with subsection (c).
‘‘(2) The terms and procedures developed under paragraph (1)
shall include provisions requiring that—
‘‘(A) the storage of banked water shall be subject to
approval under State law by the New Mexico State Engineer
to ensure that impairment of any existing water right does
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not occur, including storage of water under New Mexico State
Engineer File No. 2849;
‘‘(B) water in the top water bank be subject to evaporation
and other losses during storage;
‘‘(C) water in the top water bank be released for delivery
to the owner or assigns of the banked water on request of
the owner, subject to reasonable scheduling requirements for
making the release;
‘‘(D) water in the top water bank be the first water spilled
or released for flood control purposes in anticipation of a spill,
on the condition that top water bank water shall not be released
or included for purposes of calculating whether a release should
occur for purposes of satisfying the flow recommendations of
the San Juan River Basin Recovery Implementation Program;
and
‘‘(E) water eligible for banking in the top water bank shall
be water that otherwise would have been diverted and beneficially used in New Mexico that year.
‘‘(e) The Secretary of the Interior may charge fees to water
users that use the top water bank in amounts sufficient to cover
the costs incurred by the United States in administering the water
bank.’’.
SEC. 10402. AMENDMENTS TO PUBLIC LAW 87–483.
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43 USC 615jj.
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(a) NAVAJO INDIAN IRRIGATION PROJECT.—Public Law 87–483
(76 Stat. 96) is amended by striking section 2 and inserting the
following:
‘‘SEC. 2. (a) In accordance with the Act of April 11, 1956
(commonly known as the ‘Colorado River Storage Project Act’) (43
U.S.C. 620 et seq.), the Secretary of the Interior is authorized
to construct, operate, and maintain the Navajo Indian Irrigation
Project to provide irrigation water to a service area of not more
than 110,630 acres of land.
‘‘(b)(1) Subject to paragraph (2), the average annual diversion
by the Navajo Indian Irrigation Project from the Navajo Reservoir
over any consecutive 10-year period shall be the lesser of—
‘‘(A) 508,000 acre-feet per year; or
‘‘(B) the quantity of water necessary to supply an average
depletion of 270,000 acre-feet per year.
‘‘(2) The quantity of water diverted for any 1 year shall not
exceed the average annual diversion determined under paragraph
(1) by more than 15 percent.
‘‘(c) In addition to being used for irrigation, the water diverted
by the Navajo Indian Irrigation Project under subsection (b) may
be used within the area served by Navajo Indian Irrigation Project
facilities for the following purposes:
‘‘(1) Aquaculture purposes, including the rearing of fish
in support of the San Juan River Basin Recovery Implementation Program authorized by Public Law 106–392 (114 Stat.
1602).
‘‘(2) Domestic, industrial, or commercial purposes relating
to agricultural production and processing.
‘‘(3)(A) The generation of hydroelectric power as an incident
to the diversion of water by the Navajo Indian Irrigation Project
for authorized purposes.
‘‘(B) Notwithstanding any other provision of law—
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‘‘(i) any hydroelectric power generated under this paragraph shall be used or marketed by the Navajo Nation;
‘‘(ii) the Navajo Nation shall retain any revenues from
the sale of the hydroelectric power; and
‘‘(iii) the United States shall have no trust obligation
to monitor, administer, or account for the revenues received
by the Navajo Nation, or the expenditure of the revenues.
‘‘(4) The implementation of the alternate water source
provisions described in subparagraph 9.2 of the agreement
executed under section 10701(a)(2) of the Northwestern New
Mexico Rural Water Projects Act.
‘‘(d) The Navajo Indian Irrigation Project water diverted under
subsection (b) may be transferred to areas located within or outside
the area served by Navajo Indian Irrigation Project facilities, and
within or outside the boundaries of the Navajo Nation, for any
beneficial use in accordance with—
‘‘(1) the agreement executed under section 10701(a)(2) of
the Northwestern New Mexico Rural Water Projects Act;
‘‘(2) the contract executed under section 10604(a)(2)(B) of
that Act; and
‘‘(3) any other applicable law.
‘‘(e) The Secretary may use the capacity of the Navajo Indian
Irrigation Project works to convey water supplies for—
‘‘(1) the Navajo-Gallup Water Supply Project under section
10602 of the Northwestern New Mexico Rural Water Projects
Act; or
‘‘(2) other nonirrigation purposes authorized under subsection (c) or (d).
‘‘(f)(1) Repayment of the costs of construction of the project
(as authorized in subsection (a)) shall be in accordance with the
Act of April 11, 1956 (commonly known as the ‘Colorado River
Storage Project Act’) (43 U.S.C. 620 et seq.), including section 4(d)
of that Act.
‘‘(2) The Secretary shall not reallocate, or require repayment
of, construction costs of the Navajo Indian Irrigation Project because
of the conveyance of water supplies for nonirrigation purposes under
subsection (e).’’.
(b) RUNOFF ABOVE NAVAJO DAM.—Section 11 of Public Law
87–483 (76 Stat. 100) is amended by adding at the end the following:
‘‘(d)(1) For purposes of implementing in a year of prospective
shortage the water allocation procedures established by subsection
(a), the Secretary of the Interior shall determine the quantity of
any shortages and the appropriate apportionment of water using
the normal diversion requirements on the flow of the San Juan
River originating above Navajo Dam based on the following criteria:
‘‘(A) The quantity of diversion or water delivery for the
current year anticipated to be necessary to irrigate land in
accordance with cropping plans prepared by contractors.
‘‘(B) The annual diversion or water delivery demands for
the current year anticipated for non-irrigation uses under water
delivery contracts, including contracts authorized by the Northwestern New Mexico Rural Water Projects Act, but excluding
any current demand for surface water for placement into aquifer
storage for future recovery and use.
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‘‘(C) An annual normal diversion demand of 135,000 acrefeet for the initial stage of the San Juan-Chama Project authorized by section 8, which shall be the amount to which any
shortage is applied.
‘‘(2) The Secretary shall not include in the normal diversion
requirements—
‘‘(A) the quantity of water that reliably can be anticipated
to be diverted or delivered under a contract from inflows to
the San Juan River arising below Navajo Dam under New
Mexico State Engineer File No. 3215; or
‘‘(B) the quantity of water anticipated to be supplied
through reuse.
‘‘(e)(1) If the Secretary determines that there is a shortage
of water under subsection (a), the Secretary shall respond to the
shortage in the Navajo Reservoir water supply by curtailing releases
and deliveries in the following order:
‘‘(A) The demand for delivery for uses in the State of
Arizona under the Navajo-Gallup Water Supply Project authorized by section 10603 of the Northwestern New Mexico Rural
Water Projects Act, excluding the quantity of water anticipated
to be diverted for the uses from inflows to the San Juan
River that arise below Navajo Dam in accordance with New
Mexico State Engineer File No. 3215.
‘‘(B) The demand for delivery for uses allocated under paragraph 8.2 of the agreement executed under section 10701(a)(2)
of the Northwestern New Mexico Rural Water Projects Act,
excluding the quantity of water anticipated to be diverted for
such uses under State Engineer File No. 3215.
‘‘(C) The uses in the State of New Mexico that are determined under subsection (d), in accordance with the procedure
for apportioning the water supply under subsection (a).
‘‘(2) For any year for which the Secretary determines and
responds to a shortage in the Navajo Reservoir water supply, the
Secretary shall not deliver, and contractors of the water supply
shall not divert, any of the water supply for placement into aquifer
storage for future recovery and use.
‘‘(3) To determine the occurrence and amount of any shortage
to contracts entered into under this section, the Secretary shall
not include as available storage any water stored in a top water
bank in Navajo Reservoir established under section 16(a) of the
Act of April 11, 1956 (commonly known as the ‘Colorado River
Storage Project Act’).
‘‘(f) The Secretary of the Interior shall apportion water under
subsections (a), (d), and (e) on an annual volume basis.
‘‘(g) The Secretary of the Interior may revise a determination
of shortages, apportionments, or allocations of water under subsections (a), (d), and (e) on the basis of information relating to
water supply conditions that was not available at the time at
which the determination was made.
‘‘(h) Nothing in this section prohibits the distribution of water
in accordance with cooperative water agreements between water
users providing for a sharing of water supplies.
‘‘(i) Diversions under New Mexico State Engineer File No. 3215
shall be distributed, to the maximum extent water is available,
in proportionate amounts to the diversion demands of contractors
and subcontractors of the Navajo Reservoir water supply that are
diverting water below Navajo Dam.’’.
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SEC. 10403. EFFECT ON FEDERAL WATER LAW.

43 USC 620 note.

Unless expressly provided in this subtitle, nothing in this subtitle modifies, conflicts with, preempts, or otherwise affects—
(1) the Boulder Canyon Project Act (43 U.S.C. 617 et seq.);
(2) the Boulder Canyon Project Adjustment Act (54 Stat.
774, chapter 643);
(3) the Act of April 11, 1956 (commonly known as the
‘‘Colorado River Storage Project Act’’) (43 U.S.C. 620 et seq.);
(4) the Act of September 30, 1968 (commonly known as
the ‘‘Colorado River Basin Project Act’’) (82 Stat. 885);
(5) Public Law 87–483 (76 Stat. 96);
(6) the Treaty between the United States of America and
Mexico respecting utilization of waters of the Colorado and
Tijuana Rivers and of the Rio Grande, signed at Washington
February 3, 1944 (59 Stat. 1219);
(7) the Colorado River Compact of 1922, as approved by
the Presidential Proclamation of June 25, 1929 (46 Stat. 3000);
(8) the Compact;
(9) the Act of April 6, 1949 (63 Stat. 31, chapter 48);
(10) the Jicarilla Apache Tribe Water Rights Settlement
Act (106 Stat. 2237); or
(11) section 205 of the Energy and Water Development
Appropriations Act, 2005 (118 Stat. 2949).

PART II—RECLAMATION WATER
SETTLEMENTS FUND
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SEC. 10501. RECLAMATION WATER SETTLEMENTS FUND.

43 USC 407.

(a) ESTABLISHMENT.—There is established in the Treasury of
the United States a fund, to be known as the ‘‘Reclamation Water
Settlements Fund’’, consisting of—
(1) such amounts as are deposited to the Fund under
subsection (b); and
(2) any interest earned on investment of amounts in the
Fund under subsection (d).
(b) DEPOSITS TO FUND.—
(1) IN GENERAL.—For each of fiscal years 2020 through
2029, the Secretary of the Treasury shall deposit in the Fund,
if available, $120,000,000 of the revenues that would otherwise
be deposited for the fiscal year in the fund established by
the first section of the Act of June 17, 1902 (32 Stat. 388,
chapter 1093).
(2) AVAILABILITY OF AMOUNTS.—Amounts deposited in the
Fund under paragraph (1) shall be made available pursuant
to this section—
(A) without further appropriation; and
(B) in addition to amounts appropriated pursuant to
any authorization contained in any other provision of law.
(c) EXPENDITURES FROM FUND.—
(1) IN GENERAL.—
(A) EXPENDITURES.—Subject to subparagraph (B), for
each of fiscal years 2020 through 2034, the Secretary may
expend from the Fund an amount not to exceed
$120,000,000, plus the interest accrued in the Fund, for
the fiscal year in which expenditures are made pursuant
to paragraphs (2) and (3).
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(B) ADDITIONAL EXPENDITURES.—The Secretary may
expend more than $120,000,000 for any fiscal year if such
amounts are available in the Fund due to expenditures
not reaching $120,000,000 for prior fiscal years.
(2) AUTHORITY.—The Secretary may expend money from
the Fund to implement a settlement agreement approved by
Congress that resolves, in whole or in part, litigation involving
the United States, if the settlement agreement or implementing
legislation requires the Bureau of Reclamation to provide financial assistance for, or plan, design, and construct—
(A) water supply infrastructure; or
(B) a project—
(i) to rehabilitate a water delivery system to conserve water; or
(ii) to restore fish and wildlife habitat or otherwise
improve environmental conditions associated with or
affected by, or located within the same river basin
as, a Federal reclamation project that is in existence
on the date of enactment of this Act.
(3) USE FOR COMPLETION OF PROJECT AND OTHER SETTLEMENTS.—
(A) PRIORITIES.—
(i) FIRST PRIORITY.—
(I) IN GENERAL.—The first priority for expenditure of amounts in the Fund during the entire
period in which the Fund is in existence shall
be for the purposes described in, and in the order
of, clauses (i) through (iv) of subparagraph (B).
(II) RESERVED AMOUNTS.—The Secretary shall
reserve and use amounts deposited into the Fund
in accordance with subclause (I).
(ii) OTHER PURPOSES.—Any amounts in the Fund
that are not needed for the purposes described in
subparagraph (B) may be used for other purposes
authorized in paragraph (2).
(B) COMPLETION OF PROJECT.—
(i) NAVAJO-GALLUP WATER SUPPLY PROJECT.—
(I) IN GENERAL.—Subject to subclause (II),
effective beginning January 1, 2020, if, in the judgment of the Secretary on an annual basis the
deadline described in section 10701(e)(1)(A)(ix) is
unlikely to be met because a sufficient amount
of funding is not otherwise available through
appropriations made available pursuant to section
10609(a), the Secretary shall expend from the
Fund such amounts on an annual basis consistent
with paragraphs (1) and (2), as are necessary to
pay the Federal share of the costs, and substantially complete as expeditiously as practicable, the
construction of the water supply infrastructure
authorized as part of the Project.
(II) MAXIMUM AMOUNT.—
(aa) IN GENERAL.—Except as provided
under item (bb), the amount expended under
subclause (I) shall not exceed $500,000,000
for the period of fiscal years 2020 through
2029.
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(bb) EXCEPTION.—The limitation on the
expenditure amount under item (aa) may be
exceeded during the entire period in which
the Fund is in existence if such additional
funds can be expended without limiting the
amounts identified in clauses (ii) through (iv).
(ii) OTHER NEW MEXICO SETTLEMENTS.—
(I) IN GENERAL.—Subject to subclause (II),
effective beginning January 1, 2020, in addition
to the funding made available under clause (i),
if in the judgment of the Secretary on an annual
basis a sufficient amount of funding is not otherwise available through annual appropriations, the
Secretary shall expend from the Fund such
amounts on an annual basis consistent with paragraphs (1) and (2), as are necessary to pay the
Federal share of the remaining costs of implementing the Indian water rights settlement agreements entered into by the State of New Mexico
in the Aamodt adjudication and the Abeyta adjudication, if such settlements are subsequently
approved and authorized by an Act of Congress
and the implementation period has not already
expired.
(II)
MAXIMUM
AMOUNT.—The
amount
expended under subclause (I) shall not exceed
$250,000,000.
(iii) MONTANA SETTLEMENTS.—
(I) IN GENERAL.—Subject to subclause (II),
effective beginning January 1, 2020, in addition
to funding made available pursuant to clauses (i)
and (ii), if in the judgment of the Secretary on
an annual basis a sufficient amount of funding
is not otherwise available through annual appropriations, the Secretary shall expend from the
Fund such amounts on an annual basis consistent
with paragraphs (1) and (2), as are necessary to
pay the Federal share of the remaining costs of
implementing Indian water rights settlement
agreements entered into by the State of Montana
with the Blackfeet Tribe, the Crow Tribe, or the
Gros Ventre and Assiniboine Tribes of the Fort
Belknap Indian Reservation in the judicial proceeding entitled ‘‘In re the General Adjudication
of All the Rights to Use Surface and Groundwater
in the State of Montana’’, if a settlement or settlements are subsequently approved and authorized
by an Act of Congress and the implementation
period has not already expired.
(II) MAXIMUM AMOUNT.—
(aa) IN GENERAL.—Except as provided
under item (bb), the amount expended under
subclause (I) shall not exceed $350,000,000
for the period of fiscal years 2020 through
2029.
(bb) EXCEPTION.—The limitation on the
expenditure amount under item (aa) may be
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exceeded during the entire period in which
the Fund is in existence if such additional
funds can be expended without limiting the
amounts identified in clause (i), (ii), and (iv).
(cc) OTHER FUNDING.—The Secretary shall
ensure that any funding under this clause
shall be provided in a manner that does not
limit the funding available pursuant to clauses
(i) and (ii).
(iv) ARIZONA SETTLEMENT.—
(I) IN GENERAL.—Subject to subclause (II),
effective beginning January 1, 2020, in addition
to funding made available pursuant to clauses (i),
(ii), and (iii), if in the judgment of the Secretary
on an annual basis a sufficient amount of funding
is not otherwise available through annual appropriations, the Secretary shall expend from the
Fund such amounts on an annual basis consistent
with paragraphs (1) and (2), as are necessary to
pay the Federal share of the remaining costs of
implementing an Indian water rights settlement
agreement entered into by the State of Arizona
with the Navajo Nation to resolve the water rights
claims of the Nation in the Lower Colorado River
basin in Arizona, if a settlement is subsequently
approved and authorized by an Act of Congress
and the implementation period has not already
expired.
(II) MAXIMUM AMOUNT.—
(aa) IN GENERAL.—Except as provided
under item (bb), the amount expended under
subclause (I) shall not exceed $100,000,000
for the period of fiscal years 2020 through
2029.
(bb) EXCEPTION.—The limitation on the
expenditure amount under item (aa) may be
exceeded during the entire period in which
the Fund is in existence if such additional
funds can be expended without limiting the
amounts identified in clauses (i) through (iii).
(cc) OTHER FUNDING.—The Secretary shall
ensure that any funding under this clause
shall be provided in a manner that does not
limit the funding available pursuant to clauses
(i) and (ii).
(C) REVERSION.—If the settlements described in clauses
(ii) through (iv) of subparagraph (B) have not been
approved and authorized by an Act of Congress by
December 31, 2019, the amounts reserved for the settlements shall no longer be reserved by the Secretary pursuant to subparagraph (A)(i) and shall revert to the Fund
for any authorized use, as determined by the Secretary.
(d) INVESTMENT OF AMOUNTS.—
(1) IN GENERAL.—The Secretary shall invest such portion
of the Fund as is not, in the judgment of the Secretary, required
to meet current withdrawals.
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(2) CREDITS TO FUND.—The interest on, and the proceeds
from the sale or redemption of, any obligations held in the
Fund shall be credited to, and form a part of, the Fund.
(e) TRANSFERS OF AMOUNTS.—
(1) IN GENERAL.—The amounts required to be transferred
to the Fund under this section shall be transferred at least
monthly from the general fund of the Treasury to the Fund
on the basis of estimates made by the Secretary of the Treasury.
(2) ADJUSTMENTS.—Proper adjustment shall be made in
amounts subsequently transferred to the extent prior estimates
were in excess of or less than the amounts required to be
transferred.
(f) TERMINATION.—On September 30, 2034—
(1) the Fund shall terminate; and
(2) the unexpended and unobligated balance of the Fund
shall be transferred to the appropriate fund of the Treasury.

PART III—NAVAJO-GALLUP WATER SUPPLY
PROJECT
SEC. 10601. PURPOSES.

The purposes of this part are—
(1) to authorize the Secretary to construct, operate, and
maintain the Navajo-Gallup Water Supply Project;
(2) to allocate the capacity of the Project among the Nation,
the City, and the Jicarilla Apache Nation; and
(3) to authorize the Secretary to enter into Project repayment contracts with the City and the Jicarilla Apache Nation.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 10602. AUTHORIZATION OF NAVAJO-GALLUP WATER SUPPLY
PROJECT.

(a) IN GENERAL.—The Secretary, acting through the Commissioner of Reclamation, is authorized to design, construct, operate,
and maintain the Project in substantial accordance with the preferred alternative in the Draft Impact Statement.
(b) PROJECT FACILITIES.—To provide for the delivery of San
Juan River water to Project Participants, the Secretary may construct, operate, and maintain the Project facilities described in
the preferred alternative in the Draft Impact Statement, including:
(1) A pumping plant on the San Juan River in the vicinity
of Kirtland, New Mexico.
(2)(A) A main pipeline from the San Juan River near
Kirtland, New Mexico, to Shiprock, New Mexico, and Gallup,
New Mexico, which follows United States Highway 491.
(B) Any pumping plants associated with the pipeline
authorized under subparagraph (A).
(3)(A) A main pipeline from Cutter Reservoir to Ojo Encino,
New Mexico, which follows United States Highway 550.
(B) Any pumping plants associated with the pipeline
authorized under subparagraph (A).
(4)(A) Lateral pipelines from the main pipelines to Nation
communities in the States of New Mexico and Arizona.
(B) Any pumping plants associated with the pipelines
authorized under subparagraph (A).
(5) Any water regulation, storage or treatment facility,
service connection to an existing public water supply system,
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power substation, power distribution works, or other appurtenant works (including a building or access road) that is
related to the Project facilities authorized by paragraphs (1)
through (4), including power transmission facilities and associated wheeling services to connect Project facilities to existing
high-voltage transmission facilities and deliver power to the
Project.
(c) ACQUISITION OF LAND.—
(1) IN GENERAL.—The Secretary is authorized to acquire
any land or interest in land that is necessary to construct,
operate, and maintain the Project facilities authorized under
subsection (b).
(2) LAND OF THE PROJECT PARTICIPANTS.—As a condition
of construction of the facilities authorized under this part,
the Project Participants shall provide all land or interest in
land, as appropriate, that the Secretary identifies as necessary
for acquisition under this subsection at no cost to the Secretary.
(3) LIMITATION.—The Secretary may not condemn water
rights for purposes of the Project.
(d) CONDITIONS.—
(1) IN GENERAL.—Except as provided in paragraph (2), the
Secretary shall not commence construction of the facilities
authorized under subsection (b) until such time as—
(A) the Secretary executes the Agreement and the Contract;
(B) the contracts authorized under section 10604 are
executed;
(C) the Secretary—
(i) completes an environmental impact statement
for the Project; and
(ii) has issued a record of decision that provides
for a preferred alternative; and
(D) the Secretary has entered into an agreement with
the State of New Mexico under which the State of New
Mexico will provide a share of the construction costs of
the Project of not less than $50,000,000, except that the
State of New Mexico shall receive credit for funds the
State has contributed to construct water conveyance facilities to the Project Participants to the extent that the facilities reduce the cost of the Project as estimated in the
Draft Impact Statement.
(2) EXCEPTION.—If the Jicarilla Apache Nation elects not
to enter into a contract pursuant to section 10604, the Secretary, after consulting with the Nation, the City, and the
State of New Mexico acting through the Interstate Stream
Commission, may make appropriate modifications to the scope
of the Project and proceed with Project construction if all other
conditions for construction have been satisfied.
(3) EFFECT OF INDIAN SELF-DETERMINATION AND EDUCATION
ASSISTANCE ACT.—The Indian Self-Determination and Education Assistance Act (25 U.S.C. 450 et seq.) shall not apply
to the design, construction, operation, maintenance, or replacement of the Project.
(e) POWER.—The Secretary shall reserve, from existing reservations of Colorado River Storage Project power for Bureau of Reclamation projects, up to 26 megawatts of power for use by the
Project.
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(f) CONVEYANCE OF TITLE TO PROJECT FACILITIES.—
(1) IN GENERAL.—The Secretary is authorized to enter into
separate agreements with the City and the Nation and, on
entering into the agreements, shall convey title to each Project
facility or section of a Project facility authorized under subsection (b) (including any appropriate interests in land) to the
City and the Nation after—
(A) completion of construction of a Project facility or
a section of a Project facility that is operating and delivering water; and
(B) execution of a Project operations agreement
approved by the Secretary and the Project Participants
that sets forth—
(i) any terms and conditions that the Secretary
determines are necessary—
(I) to ensure the continuation of the intended
benefits of the Project; and
(II) to fulfill the purposes of this part;
(ii) requirements acceptable to the Secretary and
the Project Participants for—
(I) the distribution of water under the Project
or section of a Project facility; and
(II) the allocation and payment of annual operation, maintenance, and replacement costs of the
Project or section of a Project facility based on
the proportionate uses of Project facilities; and
(iii) conditions and requirements acceptable to the
Secretary and the Project Participants for operating
and maintaining each Project facility on completion
of the conveyance of title, including the requirement
that the City and the Nation shall—
(I) comply with—
(aa) the Compact; and
(bb) other applicable law; and
(II) be responsible for—
(aa) the operation, maintenance, and
replacement of each Project facility; and
(bb) the accounting and management of
water conveyance and Project finances, as necessary to administer and fulfill the conditions
of the Contract executed under section
10604(a)(2)(B).
(2) EFFECT OF CONVEYANCE.—The conveyance of title to
each Project facility shall not affect the application of the
Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.) relating
to the use of the water associated with the Project.
(3) LIABILITY.—
(A) IN GENERAL.—Effective on the date of the conveyance authorized by this subsection, the United States shall
not be held liable by any court for damages of any kind
arising out of any act, omission, or occurrence relating
to the land, buildings, or facilities conveyed under this
subsection, other than damages caused by acts of negligence
committed by the United States, or by employees or agents
of the United States, prior to the date of conveyance.
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(B) TORT CLAIMS.—Nothing in this section increases
the liability of the United States beyond the liability provided in chapter 171 of title 28, United States Code (commonly known as the ‘‘Federal Tort Claims Act’’).
(4) NOTICE OF PROPOSED CONVEYANCE.—Not later than 45
days before the date of a proposed conveyance of title to any
Project facility, the Secretary shall submit to the Committee
on Resources of the House of Representatives and to the Committee on Energy and Natural Resources of the Senate notice
of the conveyance of each Project facility.
(g) COLORADO RIVER STORAGE PROJECT POWER.—The conveyance of Project facilities under subsection (f) shall not affect the
availability of Colorado River Storage Project power to the Project
under subsection (e).
(h) REGIONAL USE OF PROJECT FACILITIES.—
(1) IN GENERAL.—Subject to paragraph (2), Project facilities
constructed under subsection (b) may be used to treat and
convey non-Project water or water that is not allocated by
subsection 10603(b) if—
(A) capacity is available without impairing any water
delivery to a Project Participant; and
(B) the unallocated or non-Project water beneficiary—
(i) has the right to use the water;
(ii) agrees to pay the operation, maintenance, and
replacement costs assignable to the beneficiary for the
use of the Project facilities; and
(iii) agrees to pay an appropriate fee that may
be established by the Secretary to assist in the recovery
of any capital cost allocable to that use.
(2) EFFECT OF PAYMENTS.—Any payments to the United
States or the Nation for the use of unused capacity under
this subsection or for water under any subcontract with the
Nation or the Jicarilla Apache Nation shall not alter the
construction repayment requirements or the operation, maintenance, and replacement payment requirements of the Project
Participants.
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SEC. 10603. DELIVERY AND USE OF NAVAJO-GALLUP WATER SUPPLY
PROJECT WATER.

(a) USE OF PROJECT WATER.—
(1) IN GENERAL.—In accordance with this subtitle and other
applicable law, water supply from the Project shall be used
for municipal, industrial, commercial, domestic, and stock
watering purposes.
(2) USE ON CERTAIN LAND.—
(A) IN GENERAL.—Subject to subparagraph (B), the
Nation may use Project water allocations on—
(i) land held by the United States in trust for
the Nation and members of the Nation; and
(ii) land held in fee by the Nation.
(B) TRANSFER.—The Nation may transfer the purposes
and places of use of the allocated water in accordance
with the Agreement and applicable law.
(3) HYDROELECTRIC POWER.—
(A) IN GENERAL.—Hydroelectric power may be generated as an incident to the delivery of Project water for
authorized purposes under paragraph (1).
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(B) ADMINISTRATION.—Notwithstanding any other
provision of law—
(i) any hydroelectric power generated under this
paragraph shall be used or marketed by the Nation;
(ii) the Nation shall retain any revenues from the
sale of the hydroelectric power; and
(iii) the United States shall have no trust obligation or other obligation to monitor, administer, or
account for the revenues received by the Nation, or
the expenditure of the revenues.
(4) STORAGE.—
(A) IN GENERAL.—Subject to subparagraph (B), any
water contracted for delivery under paragraph (1) that
is not needed for current water demands or uses may
be delivered by the Project for placement in underground
storage in the State of New Mexico for future recovery
and use.
(B) STATE APPROVAL.—Delivery of water under
subparagraph (A) is subject to—
(i) approval by the State of New Mexico under
applicable provisions of State law relating to aquifer
storage and recovery; and
(ii) the provisions of the Agreement and this subtitle.
(b) PROJECT WATER AND CAPACITY ALLOCATIONS.—
(1) DIVERSION.—Subject to availability and consistent with
Federal and State law, the Project may divert from the Navajo
Reservoir and the San Juan River a quantity of water to
be allocated and used consistent with the Agreement and this
subtitle, that does not exceed in any 1 year, the lesser of—
(A) 37,760 acre-feet of water; or
(B) the quantity of water necessary to supply a depletion from the San Juan River of 35,890 acre-feet.
(2) PROJECT DELIVERY CAPACITY ALLOCATIONS.—
(A) IN GENERAL.—The capacity of the Project shall
be allocated to the Project Participants in accordance with
subparagraphs (B) through (E), other provisions of this
subtitle, and other applicable law.
(B) DELIVERY CAPACITY ALLOCATION TO THE CITY.—
The Project may deliver at the point of diversion from
the San Juan River not more than 7,500 acre-feet of water
in any 1 year for which the City has secured rights for
the use of the City.
(C) DELIVERY CAPACITY ALLOCATION TO NAVAJO NATION
COMMUNITIES IN NEW MEXICO.—For use by the Nation in
the State of New Mexico, the Project may deliver water
out of the water rights held by the Secretary for the Nation
and confirmed under this subtitle, at the points of diversion
from the San Juan River or at Navajo Reservoir in any
1 year, the lesser of—
(i) 22,650 acre-feet of water; or
(ii) the quantity of water necessary to supply a
depletion from the San Juan River of 20,780 acrefeet of water.
(D) DELIVERY CAPACITY ALLOCATION TO NAVAJO NATION
COMMUNITIES IN ARIZONA.—Subject to subsection (c), the
Project may deliver at the point of diversion from the
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San Juan River not more than 6,411 acre-feet of water
in any 1 year for use by the Nation in the State of Arizona.
(E) DELIVERY CAPACITY ALLOCATION TO JICARILLA
APACHE NATION.—The Project may deliver at Navajo Reservoir not more than 1,200 acre-feet of water in any 1
year of the water rights of the Jicarilla Apache Nation,
held by the Secretary and confirmed by the Jicarilla Apache
Tribe Water Rights Settlement Act (Public Law 102–441;
106 Stat. 2237), for use by the Jicarilla Apache Nation
in the southern portion of the Jicarilla Apache Nation
Reservation in the State of New Mexico.
(3) USE IN EXCESS OF DELIVERY CAPACITY ALLOCATION
QUANTITY.—Notwithstanding each delivery capacity allocation
quantity limit described in subparagraphs (B), (C), and (E)
of paragraph (2), the Secretary may authorize a Project Participant to exceed the delivery capacity allocation quantity limit
of that Project Participant if—
(A) delivery capacity is available without impairing
any water delivery to any other Project Participant; and
(B) the Project Participant benefitting from the
increased allocation of delivery capacity—
(i) has the right under applicable law to use the
additional water;
(ii) agrees to pay the operation, maintenance, and
replacement costs relating to the additional use of any
Project facility; and
(iii) agrees, if the Project title is held by the Secretary, to pay a fee established by the Secretary to
assist in recovering capital costs relating to that additional use.
(c) CONDITIONS FOR USE IN ARIZONA.—
(1) REQUIREMENTS.—Project water shall not be delivered
for use by any community of the Nation located in the State
of Arizona under subsection (b)(2)(D) until—
(A) the Nation and the State of Arizona have entered
into a water rights settlement agreement approved by an
Act of Congress that settles and waives the Nation’s claims
to water in the Lower Basin and the Little Colorado River
Basin in the State of Arizona, including those of the United
States on the Nation’s behalf; and
(B) the Secretary and the Navajo Nation have entered
into a Navajo Reservoir water supply delivery contract
for the physical delivery and diversion of water via the
Project from the San Juan River system to supply uses
in the State of Arizona.
(2) ACCOUNTING OF USES IN ARIZONA.—
(A) IN GENERAL.—Pursuant to paragraph (1) and notwithstanding any other provision of law, water may be
diverted by the Project from the San Juan River in the
State of New Mexico in accordance with an appropriate
permit issued under New Mexico law for use in the State
of Arizona within the Navajo Reservation in the Lower
Basin; provided that any depletion of water that results
from the diversion of water by the Project from the San
Juan River in the State of New Mexico for uses within
the State of Arizona (including depletion incidental to the
diversion, impounding, or conveyance of water in the State
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of New Mexico for uses in the State of Arizona) shall
be administered and accounted for as either—
(i) a part of, and charged against, the available
consumptive use apportionment made to the State of
Arizona by Article III(a) of the Compact and to the
Upper Basin by Article III(a) of the Colorado River
Compact, in which case any water so diverted by the
Project into the Lower Basin for use within the State
of Arizona shall not be credited as water reaching
Lee Ferry pursuant to Article III(c) and III(d) of the
Colorado River Compact; or
(ii) subject to subparagraph (B), a part of, and
charged against, the consumptive use apportionment
made to the Lower Basin by Article III(a) of the Colorado River Compact, in which case it shall—
(I) be a part of the Colorado River water that
is apportioned to the State of Arizona in Article
II(B) of the Consolidated Decree of the Supreme
Court of the United States in Arizona v. California
(547 U.S. 150) (as may be amended or supplemented);
(II) be credited as water reaching Lee Ferry
pursuant to Article III(c) and III(d) of the Colorado
River Compact; and
(III) be accounted as the water identified in
section 104(a)(1)(B)(ii) of the Arizona Water Settlements Act, (118 Stat. 3478).
(B)
LIMITATION.—Notwithstanding
subparagraph
(A)(ii), no water diverted by the Project shall be accounted
for pursuant to subparagraph (A)(ii) until such time that—
(i) the Secretary has developed and, as necessary
and appropriate, modified, in consultation with the
Upper Colorado River Commission and the Governors’
Representatives on Colorado River Operations from
each State signatory to the Colorado River Compact,
all operational and decisional criteria, policies, contracts, guidelines or other documents that control the
operations of the Colorado River System reservoirs and
diversion works, so as to adjust, account for, and offset
the diversion of water apportioned to the State of
Arizona, pursuant to the Boulder Canyon Project Act
(43 U.S.C. 617 et seq.), from a point of diversion on
the San Juan River in New Mexico; provided that
all such modifications shall be consistent with the
provisions of this Section, and the modifications made
pursuant to this clause shall be applicable only for
the duration of any such diversions pursuant to section
10603(c)(2)(A)(ii); and
(ii) Article II(B) of the Decree of the Supreme
Court of the United States in Arizona v. California
(547 U.S. 150 as may be amended or supplemented)
is administered so that diversions from the main
stream for the Central Arizona Project, as served under
existing contracts with the United States by diversion
works heretofore constructed, shall be limited and
reduced to offset any diversions made pursuant to section 10603(c)(2)(A)(ii) of this Act. This clause shall
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not affect, in any manner, the amount of water apportioned to Arizona pursuant to the Boulder Canyon
Project Act (43 U.S.C. 617 et seq.), or amend any
provisions of said decree or the Colorado River Basin
Project Act (43 U.S.C. 1501 et. seq.).
(3) UPPER BASIN PROTECTIONS.—
(A) CONSULTATIONS.—Henceforth, in any consultation
pursuant to 16 U.S.C. 1536(a) with respect to water
development in the San Juan River Basin, the Secretary
shall confer with the States of Colorado and New Mexico,
consistent with the provisions of section 5 of the ‘‘Principles
for Conducting Endangered Species Act Section 7 Consultations on Water Development and Water Management
Activities Affecting Endangered Fish Species in the San
Juan River Basin’’ as adopted by the Coordination Committee, San Juan River Basin Recovery Implementation
Program, on June 19, 2001, and as may be amended or
modified.
(B) PRESERVATION OF EXISTING RIGHTS.—Rights to the
consumptive use of water available to the Upper Basin
from the Colorado River System under the Colorado River
Compact and the Compact shall not be reduced or prejudiced by any use of water pursuant to subsection 10603(c).
Nothing in this Act shall be construed so as to impair,
conflict with, or otherwise change the duties and powers
of the Upper Colorado River Commission.
(d) FORBEARANCE.—
(1) IN GENERAL.—Subject to paragraphs (2) and (3), during
any year in which a shortage to the normal diversion requirement for any use relating to the Project within the State
of Arizona occurs (as determined under section 11 of Public
Law 87–483 (76 Stat. 99)), the Nation may temporarily forbear
the delivery of the water supply of the Navajo Reservoir for
uses in the State of New Mexico under the apportionments
of water to the Navajo Indian Irrigation Project and the normal
diversion requirements of the Project to allow an equivalent
quantity of water to be delivered from the Navajo Reservoir
water supply for municipal and domestic uses of the Nation
in the State of Arizona under the Project.
(2) LIMITATION OF FORBEARANCE.—The Nation may forebear the delivery of water under paragraph (1) of a quantity
not exceeding the quantity of the shortage to the normal diversion requirement for any use relating to the Project within
the State of Arizona.
(3) EFFECT.—The forbearance of the delivery of water under
paragraph (1) shall be subject to the requirements in subsection
(c).
(e) EFFECT.—Nothing in this subtitle—
(1) authorizes the marketing, leasing, or transfer of the
water supplies made available to the Nation under the Contract
to non-Navajo water users in States other than the State of
New Mexico; or
(2) authorizes the forbearance of water uses in the State
of New Mexico to allow uses of water in other States other
than as authorized under subsection (d).
(f) COLORADO RIVER COMPACTS.—Notwithstanding any other
provision of law—
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(1) water may be diverted by the Project from the San
Juan River in the State of New Mexico for use within New
Mexico in the lower basin, as that term is used in the Colorado
River Compact;
(2) any water diverted under paragraph (1) shall be a
part of, and charged against, the consumptive use apportionment made to the State of New Mexico by Article III(a) of
the Compact and to the upper basin by Article III(a) of the
Colorado River Compact; and
(3) any water so diverted by the Project into the lower
basin within the State of New Mexico shall not be credited
as water reaching Lee Ferry pursuant to Articles III(c) and
III(d) of the Colorado River Compact.
(g) PAYMENT OF OPERATION, MAINTENANCE, AND REPLACEMENT
COSTS.—
(1) IN GENERAL.—The Secretary is authorized to pay the
operation, maintenance, and replacement costs of the Project
allocable to the Project Participants under section 10604 until
the date on which the Secretary declares any section of the
Project to be substantially complete and delivery of water generated by, and through, that section of the Project can be
made to a Project participant.
(2) PROJECT PARTICIPANT PAYMENTS.—Beginning on the
date described in paragraph (1), each Project Participant shall
pay all allocated operation, maintenance, and replacement costs
for that substantially completed section of the Project, in accordance with contracts entered into pursuant to section 10604,
except as provided in section 10604(f).
(h) NO PRECEDENT.—Nothing in this Act shall be construed
as authorizing or establishing a precedent for any type of transfer
of Colorado River System water between the Upper Basin and
Lower Basin. Nor shall anything in this Act be construed as
expanding the Secretary’s authority in the Upper Basin.
(i) UNIQUE SITUATION.—Diversions by the Project consistent
with this section address critical tribal and non-Indian water supply
needs under unique circumstances, which include, among other
things—
(1) the intent to benefit an American Indian tribe;
(2) the Navajo Nation’s location in both the Upper and
Lower Basin;
(3) the intent to address critical Indian water needs in
the State of Arizona and Indian and non-Indian water needs
in the State of New Mexico,
(4) the location of the Navajo Nation’s capital city of
Window Rock in the State of Arizona in close proximity to
the border of the State of New Mexico and the pipeline route
for the Project;
(5) the lack of other reasonable options available for developing a firm, sustainable supply of municipal water for the
Navajo Nation at Window Rock in the State of Arizona; and
(6) the limited volume of water to be diverted by the
Project to supply municipal uses in the Window Rock area
in the State of Arizona.
(j) CONSENSUS.—Congress notes the consensus of the Governors’
Representatives on Colorado River Operations of the States that
are signatory to the Colorado River Compact regarding the diversions authorized for the Project under this section.
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(k) EFFICIENT USE.—The diversions and uses authorized for
the Project under this Section represent unique and efficient uses
of Colorado River apportionments in a manner that Congress has
determined would be consistent with the obligations of the United
States to the Navajo Nation.
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SEC. 10604. PROJECT CONTRACTS.

(a) NAVAJO NATION CONTRACT.—
(1) HYDROLOGIC DETERMINATION.—Congress recognizes
that the Hydrologic Determination necessary to support
approval of the Contract has been completed.
(2) CONTRACT APPROVAL.—
(A) APPROVAL.—
(i) IN GENERAL.—Except to the extent that any
provision of the Contract conflicts with this subtitle,
Congress approves, ratifies, and confirms the Contract.
(ii) AMENDMENTS.—To the extent any amendment
is executed to make the Contract consistent with this
subtitle, that amendment is authorized, ratified, and
confirmed.
(B) EXECUTION OF CONTRACT.—The Secretary, acting
on behalf of the United States, shall enter into the Contract
to the extent that the Contract does not conflict with this
subtitle (including any amendment that is required to make
the Contract consistent with this subtitle).
(3) NONREIMBURSABILITY OF ALLOCATED COSTS.—The following costs shall be nonreimbursable and not subject to repayment by the Nation or any other Project beneficiary:
(A) Any share of the construction costs of the Nation
relating to the Project authorized by section 10602(a).
(B) Any costs relating to the construction of the Navajo
Indian Irrigation Project that may otherwise be allocable
to the Nation for use of any facility of the Navajo Indian
Irrigation Project to convey water to each Navajo community under the Project.
(C) Any costs relating to the construction of Navajo
Dam that may otherwise be allocable to the Nation for
water deliveries under the Contract.
(4) OPERATION, MAINTENANCE, AND REPLACEMENT OBLIGATION.—Subject to subsection (f), the Contract shall include
provisions under which the Nation shall pay any costs relating
to the operation, maintenance, and replacement of each facility
of the Project that are allocable to the Nation.
(5) LIMITATION, CANCELLATION, TERMINATION, AND RESCISSION.—The Contract may be limited by a term of years, canceled, terminated, or rescinded only by an Act of Congress.
(b) CITY OF GALLUP CONTRACT.—
(1) CONTRACT AUTHORIZATION.—Consistent with this subtitle, the Secretary is authorized to enter into a repayment
contract with the City that requires the City—
(A) to repay, within a 50-year period, the share of
the construction costs of the City relating to the Project,
with interest as provided under section 10305; and
(B) consistent with section 10603(g), to pay the operation, maintenance, and replacement costs of the Project
that are allocable to the City.
(2) CONTRACT PREPAYMENT.—

VerDate Nov 24 2008

11:49 Apr 23, 2009

Jkt 079139

PO 00011

Frm 00398

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

dkrause on GSDDPC29 with PUBLIC LAWS

PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 1389

(A) IN GENERAL.—The contract authorized under paragraph (1) may allow the City to satisfy the repayment
obligation of the City for construction costs of the Project
on the payment of the share of the City prior to the initiation of construction.
(B) AMOUNT.—The amount of the share of the City
described in subparagraph (A) shall be determined by
agreement between the Secretary and the City.
(C) REPAYMENT OBLIGATION.—Any repayment obligation established by the Secretary and the City pursuant
to subparagraph (A) shall be subject to a final cost allocation by the Secretary on project completion and to the
limitations set forth in paragraph (3).
(3) SHARE OF CONSTRUCTION COSTS.—
(A) IN GENERAL.—Subject to subparagraph (B), the Secretary shall determine the share of the construction costs
of the Project allocable to the City and establish the
percentage of the allocated construction costs that the City
shall be required to repay pursuant to the contract entered
into under paragraph (1), based on the ability of the City
to pay.
(B) MINIMUM PERCENTAGE.—Notwithstanding subparagraph (A), the repayment obligation of the City shall be
at least 25 percent of the construction costs of the Project
that are allocable to the City, but shall in no event exceed
35 percent.
(4) EXCESS CONSTRUCTION COSTS.—Any construction costs
of the Project allocable to the City in excess of the repayment
obligation of the City, as determined under paragraph (3),
shall be nonreimbursable.
(5) GRANT FUNDS.—A grant from any other Federal source
shall not be credited toward the amount required to be repaid
by the City under a repayment contract.
(6) TITLE TRANSFER.—If title is transferred to the City
prior to repayment under section 10602(f), the City shall be
required to provide assurances satisfactory to the Secretary
of fulfillment of the remaining repayment obligation of the
City.
(7) WATER DELIVERY SUBCONTRACT.—The Secretary shall
not enter into a contract under paragraph (1) with the City
until the City has secured a water supply for the City’s portion
of the Project described in section 10603(b)(2)(B), by entering
into, as approved by the Secretary, a water delivery subcontract
for a period of not less than 40 years beginning on the date
on which the construction of any facility of the Project serving
the City is completed, with—
(A) the Nation, as authorized by the Contract;
(B) the Jicarilla Apache Nation, as authorized by the
settlement contract between the United States and the
Jicarilla Apache Tribe, authorized by the Jicarilla Apache
Tribe Water Rights Settlement Act (Public Law 102–441;
106 Stat. 2237); or
(C) an acquired alternate source of water, subject to
approval of the Secretary and the State of New Mexico,
acting through the New Mexico Interstate Stream Commission and the New Mexico State Engineer.
(c) JICARILLA APACHE NATION CONTRACT.—
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(1) CONTRACT AUTHORIZATION.—Consistent with this subtitle, the Secretary is authorized to enter into a repayment
contract with the Jicarilla Apache Nation that requires the
Jicarilla Apache Nation—
(A) to repay, within a 50-year period, the share of
any construction cost of the Jicarilla Apache Nation
relating to the Project, with interest as provided under
section 10305; and
(B) consistent with section 10603(g), to pay the operation, maintenance, and replacement costs of the Project
that are allocable to the Jicarilla Apache Nation.
(2) CONTRACT PREPAYMENT.—
(A) IN GENERAL.—The contract authorized under paragraph (1) may allow the Jicarilla Apache Nation to satisfy
the repayment obligation of the Jicarilla Apache Nation
for construction costs of the Project on the payment of
the share of the Jicarilla Apache Nation prior to the initiation of construction.
(B) AMOUNT.—The amount of the share of Jicarilla
Apache Nation described in subparagraph (A) shall be
determined by agreement between the Secretary and the
Jicarilla Apache Nation.
(C) REPAYMENT OBLIGATION.—Any repayment obligation established by the Secretary and the Jicarilla Apache
Nation pursuant to subparagraph (A) shall be subject to
a final cost allocation by the Secretary on project completion
and to the limitations set forth in paragraph (3).
(3) SHARE OF CONSTRUCTION COSTS.—
(A) IN GENERAL.—Subject to subparagraph (B), the Secretary shall determine the share of the construction costs
of the Project allocable to the Jicarilla Apache Nation and
establish the percentage of the allocated construction costs
of the Jicarilla Apache Nation that the Jicarilla Apache
Nation shall be required to repay based on the ability
of the Jicarilla Apache Nation to pay.
(B) MINIMUM PERCENTAGE.—Notwithstanding subparagraph (A), the repayment obligation of the Jicarilla Apache
Nation shall be at least 25 percent of the construction
costs of the Project that are allocable to the Jicarilla Apache
Nation, but shall in no event exceed 35 percent.
(4) EXCESS CONSTRUCTION COSTS.—Any construction costs
of the Project allocable to the Jicarilla Apache Nation in excess
of the repayment obligation of the Jicarilla Apache Nation
as determined under paragraph (3), shall be nonreimbursable.
(5) GRANT FUNDS.—A grant from any other Federal source
shall not be credited toward the share of the Jicarilla Apache
Nation of construction costs.
(6) NAVAJO INDIAN IRRIGATION PROJECT COSTS.—The
Jicarilla Apache Nation shall have no obligation to repay any
Navajo Indian Irrigation Project construction costs that might
otherwise be allocable to the Jicarilla Apache Nation for use
of the Navajo Indian Irrigation Project facilities to convey water
to the Jicarilla Apache Nation, and any such costs shall be
nonreimbursable.
(d) CAPITAL COST ALLOCATIONS.—
(1) IN GENERAL.—For purposes of estimating the capital
repayment requirements of the Project Participants under this
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section, the Secretary shall review and, as appropriate, update
the Draft Impact Statement allocating capital construction costs
for the Project.
(2) FINAL COST ALLOCATION.—The repayment contracts
entered into with Project Participants under this section shall
require that the Secretary perform a final cost allocation when
construction of the Project is determined to be substantially
complete.
(3) REPAYMENT OBLIGATION.—The Secretary shall determine the repayment obligation of the Project Participants based
on the final cost allocation identifying reimbursable and nonreimbursable capital costs of the Project consistent with this
subtitle.
(e) OPERATION, MAINTENANCE, AND REPLACEMENT COST
ALLOCATIONS.—For purposes of determining the operation, maintenance, and replacement obligations of the Project Participants under
this section, the Secretary shall review and, as appropriate, update
the Draft Impact Statement that allocates operation, maintenance,
and replacement costs for the Project.
(f) TEMPORARY WAIVERS OF PAYMENTS.—
(1) IN GENERAL.—On the date on which the Secretary
declares a section of the Project to be substantially complete
and delivery of water generated by and through that section
of the Project can be made to the Nation, the Secretary may
waive, for a period of not more than 10 years, the operation,
maintenance, and replacement costs allocable to the Nation
for that section of the Project that the Secretary determines
are in excess of the ability of the Nation to pay.
(2) SUBSEQUENT PAYMENT BY NATION.—After a waiver
under paragraph (1), the Nation shall pay all allocated operation, maintenance, and replacement costs of that section of
the Project.
(3) PAYMENT BY UNITED STATES.—Any operation, maintenance, or replacement costs waived by the Secretary under
paragraph (1) shall be paid by the United States and shall
be nonreimbursable.
(4) EFFECT ON CONTRACTS.—Failure of the Secretary to
waive costs under paragraph (1) because of a lack of availability
of Federal funding to pay the costs under paragraph (3) shall
not alter the obligations of the Nation or the United States
under a repayment contract.
(5) TERMINATION OF AUTHORITY.—The authority of the Secretary to waive costs under paragraph (1) with respect to a
Project facility transferred to the Nation under section 10602(f)
shall terminate on the date on which the Project facility is
transferred.
(g) PROJECT CONSTRUCTION COMMITTEE.—The Secretary shall
facilitate the formation of a project construction committee with
the Project Participants and the State of New Mexico—
(1) to review cost factors and budgets for construction and
operation and maintenance activities;
(2) to improve construction management through enhanced
communication; and
(3) to seek additional ways to reduce overall Project costs.
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SEC. 10605. NAVAJO NATION MUNICIPAL PIPELINE.

Effective date.

Deadline.

(a) USE OF NAVAJO NATION PIPELINE.—In addition to use of
the Navajo Nation Municipal Pipeline to convey the Animas-La
Plata Project water of the Nation, the Nation may use the Navajo
Nation Municipal Pipeline to convey non-Animas La Plata Project
water for municipal and industrial purposes.
(b) CONVEYANCE OF TITLE TO PIPELINE.—
(1) IN GENERAL.—On completion of the Navajo Nation
Municipal Pipeline, the Secretary may enter into separate
agreements with the City of Farmington, New Mexico and
the Nation to convey title to each portion of the Navajo Nation
Municipal Pipeline facility or section of the Pipeline to the
City of Farmington and the Nation after execution of a Project
operations agreement approved by the Secretary, the Nation,
and the City of Farmington that sets forth any terms and
conditions that the Secretary determines are necessary.
(2) CONVEYANCE TO THE CITY OF FARMINGTON OR NAVAJO
NATION.—In conveying title to the Navajo Nation Municipal
Pipeline under this subsection, the Secretary shall convey—
(A) to the City of Farmington, the facilities and any
land or interest in land acquired by the United States
for the construction, operation, and maintenance of the
Pipeline that are located within the corporate boundaries
of the City; and
(B) to the Nation, the facilities and any land or
interests in land acquired by the United States for the
construction, operation, and maintenance of the Pipeline
that are located outside the corporate boundaries of the
City of Farmington.
(3) EFFECT OF CONVEYANCE.—The conveyance of title to
the Pipeline shall not affect the application of the Endangered
Species Act of 1973 (16 U.S.C. 1531 et seq.) relating to the
use of water associated with the Animas-La Plata Project.
(4) LIABILITY.—
(A) IN GENERAL.—Effective on the date of the conveyance authorized by this subsection, the United States shall
not be held liable by any court for damages of any kind
arising out of any act, omission, or occurrence relating
to the land, buildings, or facilities conveyed under this
subsection, other than damages caused by acts of negligence
committed by the United States or by employees or agents
of the United States prior to the date of conveyance.
(B) TORT CLAIMS.—Nothing in this subsection increases
the liability of the United States beyond the liability provided under chapter 171 of title 28, United States Code
(commonly known as the ‘‘Federal Tort Claims Act’’).
(5) NOTICE OF PROPOSED CONVEYANCE.—Not later than 45
days before the date of a proposed conveyance of title to the
Pipeline, the Secretary shall submit to the Committee on Natural Resources of the House of Representatives and the Committee on Energy and Natural Resources of the Senate, notice
of the conveyance of the Pipeline.
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SEC. 10606. AUTHORIZATION OF CONJUNCTIVE USE WELLS.
Deadline.
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(a) CONJUNCTIVE GROUNDWATER DEVELOPMENT PLAN.—Not
later than 1 year after the date of enactment of this Act, the
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Nation, in consultation with the Secretary, shall complete a conjunctive groundwater development plan for the wells described in subsections (b) and (c).
(b) WELLS IN THE SAN JUAN RIVER BASIN.—In accordance with
the conjunctive groundwater development plan, the Secretary may
construct or rehabilitate wells and related pipeline facilities to
provide capacity for the diversion and distribution of not more
than 1,670 acre-feet of groundwater in the San Juan River Basin
in the State of New Mexico for municipal and domestic uses.
(c) WELLS IN THE LITTLE COLORADO AND RIO GRANDE BASINS.—
(1) IN GENERAL.—In accordance with the Project and
conjunctive groundwater development plan for the Nation, the
Secretary may construct or rehabilitate wells and related pipeline facilities to provide capacity for the diversion and distribution of—
(A) not more than 680 acre-feet of groundwater in
the Little Colorado River Basin in the State of New Mexico;
(B) not more than 80 acre-feet of groundwater in the
Rio Grande Basin in the State of New Mexico; and
(C) not more than 770 acre-feet of groundwater in
the Little Colorado River Basin in the State of Arizona.
(2) USE.—Groundwater diverted and distributed under
paragraph (1) shall be used for municipal and domestic uses.
(d) ACQUISITION OF LAND.—
(1) IN GENERAL.—Except as provided in paragraph (2), the
Secretary may acquire any land or interest in land that is
necessary for the construction, operation, and maintenance of
the wells and related pipeline facilities authorized under subsections (b) and (c).
(2) LIMITATION.—Nothing in this subsection authorizes the
Secretary to condemn water rights for the purposes described
in paragraph (1).
(e) CONDITION.—The Secretary shall not commence any
construction activity relating to the wells described in subsections
(b) and (c) until the Secretary executes the Agreement.
(f) CONVEYANCE OF WELLS.—
(1) IN GENERAL.—On the determination of the Secretary
that the wells and related facilities are substantially complete
and delivery of water generated by the wells can be made
to the Nation, an agreement with the Nation shall be entered
into, to convey to the Nation title to—
(A) any well or related pipeline facility constructed
or rehabilitated under subsections (a) and (b) after the
wells and related facilities have been completed; and
(B) any land or interest in land acquired by the United
States for the construction, operation, and maintenance
of the well or related pipeline facility.
(2) OPERATION, MAINTENANCE, AND REPLACEMENT.—
(A) IN GENERAL.—The Secretary is authorized to pay
operation and maintenance costs for the wells and related
pipeline facilities authorized under this subsection until
title to the facilities is conveyed to the Nation.
(B) SUBSEQUENT ASSUMPTION BY NATION.—On completion of a conveyance of title under paragraph (1), the Nation
shall assume all responsibility for the operation and
maintenance of the well or related pipeline facility conveyed.
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(3) EFFECT OF CONVEYANCE.—The conveyance of title to
the Nation of the conjunctive use wells under paragraph (1)
shall not affect the application of the Endangered Species Act
of 1973 (16 U.S.C. 1531 et seq.).
(g) USE OF PROJECT FACILITIES.—The capacities of the treatment facilities, main pipelines, and lateral pipelines of the Project
authorized by section 10602(b) may be used to treat and convey
groundwater to Nation communities if the Nation provides for payment of the operation, maintenance, and replacement costs associated with the use of the facilities or pipelines.
(h) LIMITATIONS.—The diversion and use of groundwater by
wells constructed or rehabilitated under this section shall be made
in a manner consistent with applicable Federal and State law.
SEC. 10607. SAN JUAN RIVER NAVAJO IRRIGATION PROJECTS.

(a) REHABILITATION.—Subject to subsection (b), the Secretary
shall rehabilitate—
(1) the Fruitland-Cambridge Irrigation Project to serve not
more than 3,335 acres of land, which shall be considered to
be the total serviceable area of the project; and
(2) the Hogback-Cudei Irrigation Project to serve not more
than 8,830 acres of land, which shall be considered to be the
total serviceable area of the project.
(b) CONDITION.—The Secretary shall not commence any
construction activity relating to the rehabilitation of the FruitlandCambridge Irrigation Project or the Hogback-Cudei Irrigation
Project under subsection (a) until the Secretary executes the Agreement.
(c) OPERATION, MAINTENANCE, AND REPLACEMENT OBLIGATION.—The Nation shall continue to be responsible for the operation,
maintenance, and replacement of each facility rehabilitated under
this section.
SEC. 10608. OTHER IRRIGATION PROJECTS.
Deadline.
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(a) IN GENERAL.—Not later than 2 years after the date of
enactment of this Act, the Secretary, in consultation with the State
of New Mexico (acting through the Interstate Stream Commission)
and the Non-Navajo Irrigation Districts that elect to participate,
shall—
(1) conduct a study of Non-Navajo Irrigation District diversion and ditch facilities; and
(2) based on the study, identify and prioritize a list of
projects, with associated cost estimates, that are recommended
to be implemented to repair, rehabilitate, or reconstruct irrigation diversion and ditch facilities to improve water use efficiency.
(b) GRANTS.—The Secretary may provide grants to, and enter
into cooperative agreements with, the Non-Navajo Irrigation Districts to plan, design, or otherwise implement the projects identified
under subsection (a)(2).
(c) COST-SHARING.—
(1) FEDERAL SHARE.—The Federal share of the total cost
of carrying out a project under subsection (b) shall be not
more than 50 percent, and shall be nonreimbursable.
(2) FORM.—The non-Federal share required under paragraph (1) may be in the form of in-kind contributions, including
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the contribution of any valuable asset or service that the Secretary determines would substantially contribute to a project
carried out under subsection (b).
(3) STATE CONTRIBUTION.—The Secretary may accept from
the State of New Mexico a partial or total contribution toward
the non-Federal share for a project carried out under subsection
(b).
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SEC. 10609. AUTHORIZATION OF APPROPRIATIONS.

(a) AUTHORIZATION OF APPROPRIATIONS FOR NAVAJO-GALLUP
WATER SUPPLY PROJECT.—
(1) IN GENERAL.—There is authorized to be appropriated
to the Secretary to plan, design, and construct the Project
$870,000,000 for the period of fiscal years 2009 through 2024,
to remain available until expended.
(2) ADJUSTMENTS.—The amount under paragraph (1) shall
be adjusted by such amounts as may be required by reason
of changes since 2007 in construction costs, as indicated by
engineering cost indices applicable to the types of construction
involved.
(3) USE.—In addition to the uses authorized under paragraph (1), amounts made available under that paragraph may
be used for the conduct of related activities to comply with
Federal environmental laws.
(4) OPERATION AND MAINTENANCE.—
(A) IN GENERAL.—There are authorized to be appropriated such sums as are necessary to operate and maintain
the Project consistent with this subtitle.
(B) EXPIRATION.—The authorization under subparagraph (A) shall expire 10 years after the year the Secretary
declares the Project to be substantially complete.
(b) APPROPRIATIONS FOR CONJUNCTIVE USE WELLS.—
(1) SAN JUAN WELLS.—There is authorized to be appropriated to the Secretary for the construction or rehabilitation
and operation and maintenance of conjunctive use wells under
section 10606(b) $30,000,000, as adjusted under paragraph (3),
for the period of fiscal years 2009 through 2019.
(2) WELLS IN THE LITTLE COLORADO AND RIO GRANDE
BASINS.—There are authorized to be appropriated to the Secretary for the construction or rehabilitation and operation and
maintenance of conjunctive use wells under section 10606(c)
such sums as are necessary for the period of fiscal years 2009
through 2024.
(3) ADJUSTMENTS.—The amount under paragraph (1) shall
be adjusted by such amounts as may be required by reason
of changes since 2008 in construction costs, as indicated by
engineering cost indices applicable to the types of construction
or rehabilitation involved.
(4) NONREIMBURSABLE EXPENDITURES.—Amounts made
available under paragraphs (1) and (2) shall be nonreimbursable to the United States.
(5) USE.—In addition to the uses authorized under paragraphs (1) and (2), amounts made available under that paragraph may be used for the conduct of related activities to
comply with Federal environmental laws.
(6) LIMITATION.—Appropriations authorized under paragraph (1) shall not be used for operation or maintenance of
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any conjunctive use wells at a time in excess of 3 years after
the well is declared substantially complete.
(c) SAN JUAN RIVER IRRIGATION PROJECTS.—
(1) IN GENERAL.—There are authorized to be appropriated
to the Secretary—
(A) to carry out section 10607(a)(1), not more than
$7,700,000, as adjusted under paragraph (2), for the period
of fiscal years 2009 through 2016, to remain available
until expended; and
(B) to carry out section 10607(a)(2), not more than
$15,400,000, as adjusted under paragraph (2), for the period
of fiscal years 2009 through 2019, to remain available
until expended.
(2) ADJUSTMENT.—The amounts made available under
paragraph (1) shall be adjusted by such amounts as may be
required by reason of changes since January 1, 2004, in
construction costs, as indicated by engineering cost indices
applicable to the types of construction involved in the rehabilitation.
(3) NONREIMBURSABLE EXPENDITURES.—Amounts made
available under this subsection shall be nonreimbursable to
the United States.
(d) OTHER IRRIGATION PROJECTS.—There are authorized to be
appropriated to the Secretary to carry out section 10608 $11,000,000
for the period of fiscal years 2009 through 2019.
(e) CULTURAL RESOURCES.—
(1) IN GENERAL.—The Secretary may use not more than
2 percent of amounts made available under subsections (a),
(b), and (c) for the survey, recovery, protection, preservation,
and display of archaeological resources in the area of a Project
facility or conjunctive use well.
(2) NONREIMBURSABLE EXPENDITURES.—Any amounts made
available under paragraph (1) shall be nonreimbursable.
(f) FISH AND WILDLIFE FACILITIES.—
(1) IN GENERAL.—In association with the development of
the Project, the Secretary may use not more than 4 percent
of amounts made available under subsections (a), (b), and (c)
to purchase land and construct and maintain facilities to mitigate the loss of, and improve conditions for the propagation
of, fish and wildlife if any such purchase, construction, or
maintenance will not affect the operation of any water project
or use of water.
(2) NONREIMBURSABLE EXPENDITURES.—Any amounts
expended under paragraph (1) shall be nonreimbursable.

PART IV—NAVAJO NATION WATER RIGHTS

dkrause on GSDDPC29 with PUBLIC LAWS

43 USC 620 note.

SEC. 10701. AGREEMENT.

(a) AGREEMENT APPROVAL.—
(1) APPROVAL BY CONGRESS.—Except to the extent that
any provision of the Agreement conflicts with this subtitle,
Congress approves, ratifies, and confirms the Agreement
(including any amendments to the Agreement that are executed
to make the Agreement consistent with this subtitle).
(2) EXECUTION BY SECRETARY.—The Secretary shall enter
into the Agreement to the extent that the Agreement does
not conflict with this subtitle, including—
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(A) any exhibits to the Agreement requiring the signature of the Secretary; and
(B) any amendments to the Agreement necessary to
make the Agreement consistent with this subtitle.
(3) AUTHORITY OF SECRETARY.—The Secretary may carry
out any action that the Secretary determines is necessary or
appropriate to implement the Agreement, the Contract, and
this section.
(4) ADMINISTRATION OF NAVAJO RESERVOIR RELEASES.—The
State of New Mexico may administer water that has been
released from storage in Navajo Reservoir in accordance with
subparagraph 9.1 of the Agreement.
(b) WATER AVAILABLE UNDER CONTRACT.—
(1) QUANTITIES OF WATER AVAILABLE.—
(A) IN GENERAL.—Water shall be made available
annually under the Contract for projects in the State of
New Mexico supplied from the Navajo Reservoir and the
San Juan River (including tributaries of the River) under
New Mexico State Engineer File Numbers 2849, 2883, and
3215 in the quantities described in subparagraph (B).
(B) WATER QUANTITIES.—The quantities of water
referred to in subparagraph (A) are as follows:

dkrause on GSDDPC29 with PUBLIC LAWS

Navajo Indian Irrigation Project
Navajo-Gallup Water Supply Project
Animas-La Plata Project
Total

Diversion
(acrefeet/
year)

Depletion
(acrefeet/
year)

508,000
22,650
4,680
535,330

270,000
20,780
2,340
293,120

(C) MAXIMUM QUANTITY.—A diversion of water to the
Nation under the Contract for a project described in
subparagraph (B) shall not exceed the quantity of water
necessary to supply the amount of depletion for the project.
(D) TERMS, CONDITIONS, AND LIMITATIONS.—The diversion and use of water under the Contract shall be subject
to and consistent with the terms, conditions, and limitations of the Agreement, this subtitle, and any other
applicable law.
(2) AMENDMENTS TO CONTRACT.—The Secretary, with the
consent of the Nation, may amend the Contract if the Secretary
determines that the amendment is—
(A) consistent with the Agreement; and
(B) in the interest of conserving water or facilitating
beneficial use by the Nation or a subcontractor of the
Nation.
(3) RIGHTS OF THE NATION.—The Nation may, under the
Contract—
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(A) use tail water, wastewater, and return flows attributable to a use of the water by the Nation or a subcontractor of the Nation if—
(i) the depletion of water does not exceed the quantities described in paragraph (1); and
(ii) the use of tail water, wastewater, or return
flows is consistent with the terms, conditions, and
limitations of the Agreement, and any other applicable
law; and
(B) change a point of diversion, change a purpose or
place of use, and transfer a right for depletion under this
subtitle (except for a point of diversion, purpose or place
of use, or right for depletion for use in the State of Arizona
under section 10603(b)(2)(D)), to another use, purpose,
place, or depletion in the State of New Mexico to meet
a water resource or economic need of the Nation if—
(i) the change or transfer is subject to and consistent with the terms of the Agreement, the Partial
Final Decree described in paragraph 3.0 of the Agreement, the Contract, and any other applicable law; and
(ii) a change or transfer of water use by the Nation
does not alter any obligation of the United States,
the Nation, or another party to pay or repay project
construction, operation, maintenance, or replacement
costs under this subtitle and the Contract.
(c) SUBCONTRACTS.—
(1) IN GENERAL.—
(A) SUBCONTRACTS BETWEEN NATION AND THIRD PARTIES.—The Nation may enter into subcontracts for the
delivery of Project water under the Contract to third parties
for any beneficial use in the State of New Mexico (on
or off land held by the United States in trust for the
Nation or a member of the Nation or land held in fee
by the Nation).
(B) APPROVAL REQUIRED.—A subcontract entered into
under subparagraph (A) shall not be effective until
approved by the Secretary in accordance with this subsection and the Contract.
(C) SUBMITTAL.—The Nation shall submit to the Secretary for approval or disapproval any subcontract entered
into under this subsection.
(D) DEADLINE.—The Secretary shall approve or disapprove a subcontract submitted to the Secretary under
subparagraph (C) not later than the later of—
(i) the date that is 180 days after the date on
which the subcontract is submitted to the Secretary;
and
(ii) the date that is 60 days after the date on
which a subcontractor complies with—
(I) section 102(2)(C) of the National Environmental Policy Act of 1969 (42 U.S.C. 4332(2)(C));
and
(II) any other requirement of Federal law.
(E) ENFORCEMENT.—A party to a subcontract may
enforce the deadline described in subparagraph (D) under
section 1361 of title 28, United States Code.
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Arizona.
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(F) COMPLIANCE WITH OTHER LAW.—A subcontract
described in subparagraph (A) shall comply with the Agreement, the Partial Final Decree described in paragraph
3.0 of the Agreement, and any other applicable law.
(G) NO LIABILITY.—The Secretary shall not be liable
to any party, including the Nation, for any term of, or
any loss or other detriment resulting from, a lease, contract,
or other agreement entered into pursuant to this subsection.
(2) ALIENATION.—
(A) PERMANENT ALIENATION.—The Nation shall not
permanently alienate any right granted to the Nation under
the Contract.
(B) MAXIMUM TERM.—The term of any water use subcontract (including a renewal) under this subsection shall
be not more than 99 years.
(3) NONINTERCOURSE ACT COMPLIANCE.—This subsection—
(A) provides congressional authorization for the subcontracting rights of the Nation; and
(B) is deemed to fulfill any requirement that may be
imposed by section 2116 of the Revised Statutes (25 U.S.C.
177).
(4) FORFEITURE.—The nonuse of the water supply secured
by a subcontractor of the Nation under this subsection shall
not result in forfeiture, abandonment, relinquishment, or other
loss of any part of a right decreed to the Nation under the
Contract or this section.
(5) NO PER CAPITA PAYMENTS.—No part of the revenue
from a water use subcontract under this subsection shall be
distributed to any member of the Nation on a per capita basis.
(d) WATER LEASES NOT REQUIRING SUBCONTRACTS.—
(1) AUTHORITY OF NATION.—
(A) IN GENERAL.—The Nation may lease, contract, or
otherwise transfer to another party or to another purpose
or place of use in the State of New Mexico (on or off
land that is held by the United States in trust for the
Nation or a member of the Nation or held in fee by the
Nation) a water right that—
(i) is decreed to the Nation under the Agreement;
and
(ii) is not subject to the Contract.
(B) COMPLIANCE WITH OTHER LAW.—In carrying out
an action under this subsection, the Nation shall comply
with the Agreement, the Partial Final Decree described
in paragraph 3.0 of the Agreement, the Supplemental Partial Final Decree described in paragraph 4.0 of the Agreement, and any other applicable law.
(2) ALIENATION; MAXIMUM TERM.—
(A) ALIENATION.—The Nation shall not permanently
alienate any right granted to the Nation under the Agreement.
(B) MAXIMUM TERM.—The term of any water use lease,
contract, or other arrangement (including a renewal) under
this subsection shall be not more than 99 years.
(3) NO LIABILITY.—The Secretary shall not be liable to
any party, including the Nation, for any term of, or any loss
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or other detriment resulting from, a lease, contract, or other
agreement entered into pursuant to this subsection.
(4) NONINTERCOURSE ACT COMPLIANCE.—This subsection—
(A) provides congressional authorization for the lease,
contracting, and transfer of any water right described in
paragraph (1)(A); and
(B) is deemed to fulfill any requirement that may be
imposed by the provisions of section 2116 of the Revised
Statutes (25 U.S.C. 177).
(5) FORFEITURE.—The nonuse of a water right of the Nation
by a lessee or contractor to the Nation under this subsection
shall not result in forfeiture, abandonment, relinquishment,
or other loss of any part of a right decreed to the Nation
under the Contract or this section.
(e) NULLIFICATION.—
(1) DEADLINES.—
(A) IN GENERAL.—In carrying out this section, the following deadlines apply with respect to implementation of
the Agreement:
(i) AGREEMENT.—Not later than December 31,
2010, the Secretary shall execute the Agreement.
(ii) CONTRACT.—Not later than December 31, 2010,
the Secretary and the Nation shall execute the Contract.
(iii) PARTIAL FINAL DECREE.—Not later than
December 31, 2013, the court in the stream adjudication shall have entered the Partial Final Decree
described in paragraph 3.0 of the Agreement.
(iv) FRUITLAND-CAMBRIDGE IRRIGATION PROJECT.—
Not later than December 31, 2016, the rehabilitation
construction of the Fruitland-Cambridge Irrigation
Project authorized under section 10607(a)(1) shall be
completed.
(v) SUPPLEMENTAL PARTIAL FINAL DECREE.—Not
later than December 31, 2016, the court in the stream
adjudication shall enter the Supplemental Partial Final
Decree described in subparagraph 4.0 of the Agreement.
(vi) HOGBACK-CUDEI IRRIGATION PROJECT.—Not
later than December 31, 2019, the rehabilitation
construction of the Hogback-Cudei Irrigation Project
authorized under section 10607(a)(2) shall be completed.
(vii) TRUST FUND.—Not later than December 31,
2019, the United States shall make all deposits into
the Trust Fund under section 10702.
(viii) CONJUNCTIVE WELLS.—Not later than
December 31, 2019, the funds authorized to be appropriated under section 10609(b)(1) for the conjunctive
use wells authorized under section 10606(b) should
be appropriated.
(ix) NAVAJO-GALLUP WATER SUPPLY PROJECT.—Not
later than December 31, 2024, the construction of all
Project facilities shall be completed.
(B) EXTENSION.—A deadline described in subparagraph
(A) may be extended if the Nation, the United States (acting
through the Secretary), and the State of New Mexico (acting

dkrause on GSDDPC29 with PUBLIC LAWS

Applicability.

VerDate Nov 24 2008

12:34 Apr 23, 2009

PUBLIC LAW 111–11—MAR. 30, 2009

Jkt 079139

PO 00011

Frm 00410

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

dkrause on GSDDPC29 with PUBLIC LAWS

PUBLIC LAW 111–11—MAR. 30, 2009

123 STAT. 1401

through the New Mexico Interstate Stream Commission)
agree that an extension is reasonably necessary.
(2) REVOCABILITY OF AGREEMENT, CONTRACT AND
AUTHORIZATIONS.—
(A) PETITION.—If the Nation determines that a deadline described in paragraph (1)(A) is not substantially met,
the Nation may submit to the court in the stream adjudication a petition to enter an order terminating the Agreement
and Contract.
(B) TERMINATION.—On issuance of an order to terminate the Agreement and Contract under subparagraph
(A)—
(i) the Trust Fund shall be terminated;
(ii) the balance of the Trust Fund shall be deposited in the general fund of the Treasury;
(iii) the authorizations for construction and
rehabilitation of water projects under this subtitle shall
be revoked and any Federal activity related to that
construction and rehabilitation shall be suspended; and
(iv) this part and parts I and III shall be null
and void.
(3) CONDITIONS NOT CAUSING NULLIFICATION OF SETTLEMENT.—
(A) IN GENERAL.—If a condition described in subparagraph (B) occurs, the Agreement and Contract shall not
be nullified or terminated.
(B) CONDITIONS.—The conditions referred to in
subparagraph (A) are as follows:
(i) A lack of right to divert at the capacities of
conjunctive use wells constructed or rehabilitated
under section 10606.
(ii) A failure—
(I) to determine or resolve an accounting of
the use of water under this subtitle in the State
of Arizona;
(II) to obtain a necessary water right for the
consumptive use of water in Arizona;
(III) to contract for the delivery of water for
use in Arizona; or
(IV) to construct and operate a lateral facility
to deliver water to a community of the Nation
in Arizona, under the Project.
(f) EFFECT ON RIGHTS OF INDIAN TRIBES.—
(1) IN GENERAL.—Except as provided in paragraph (2),
nothing in the Agreement, the Contract, or this section quantifies or adversely affects the land and water rights, or claims
or entitlements to water, of any Indian tribe or community
other than the rights, claims, or entitlements of the Nation
in, to, and from the San Juan River Basin in the State of
New Mexico.
(2) EXCEPTION.—The right of the Nation to use water under
water rights the Nation has in other river basins in the State
of New Mexico shall be forborne to the extent that the Nation
supplies the uses for which the water rights exist by diversions
of water from the San Juan River Basin under the Project
consistent with subparagraph 9.13 of the Agreement.
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SEC. 10702. TRUST FUND.
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Effective date.
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(a) ESTABLISHMENT.—There is established in the Treasury a
fund to be known as the ‘‘Navajo Nation Water Resources Development Trust Fund’’, consisting of—
(1) such amounts as are appropriated to the Trust Fund
under subsection (f); and
(2) any interest earned on investment of amounts in the
Trust Fund under subsection (d).
(b) USE OF FUNDS.—The Nation may use amounts in the Trust
Fund—
(1) to investigate, construct, operate, maintain, or replace
water project facilities, including facilities conveyed to the
Nation under this subtitle and facilities owned by the United
States for which the Nation is responsible for operation, maintenance, and replacement costs; and
(2) to investigate, implement, or improve a water conservation measure (including a metering or monitoring activity) necessary for the Nation to make use of a water right of the
Nation under the Agreement.
(c) MANAGEMENT.—The Secretary shall manage the Trust Fund,
invest amounts in the Trust Fund pursuant to subsection (d), and
make amounts available from the Trust Fund for distribution to
the Nation in accordance with the American Indian Trust Fund
Management Reform Act of 1994 (25 U.S.C. 4001 et seq.).
(d) INVESTMENT OF THE TRUST FUND.—Beginning on October
1, 2019, the Secretary shall invest amounts in the Trust Fund
in accordance with—
(1) the Act of April 1, 1880 (25 U.S.C. 161);
(2) the first section of the Act of June 24, 1938 (25 U.S.C.
162a); and
(3) the American Indian Trust Fund Management Reform
Act of 1994 (25 U.S.C. 4001 et seq.).
(e) CONDITIONS FOR EXPENDITURES AND WITHDRAWALS.—
(1) TRIBAL MANAGEMENT PLAN.—
(A) IN GENERAL.—Subject to paragraph (7), on approval
by the Secretary of a tribal management plan in accordance
with the American Indian Trust Fund Management Reform
Act of 1994 (25 U.S.C. 4001 et seq.), the Nation may
withdraw all or a portion of the amounts in the Trust
Fund.
(B) REQUIREMENTS.—In addition to any requirements
under the American Indian Trust Fund Management
Reform Act of 1994 (25 U.S.C. 4001 et seq.), the tribal
management plan shall require that the Nation only use
amounts in the Trust Fund for the purposes described
in subsection (b), including the identification of water conservation measures to be implemented in association with
the agricultural water use of the Nation.
(2) ENFORCEMENT.—The Secretary may take judicial or
administrative action to enforce the provisions of any tribal
management plan to ensure that any amounts withdrawn from
the Trust Fund are used in accordance with this subtitle.
(3) NO LIABILITY.—Neither the Secretary nor the Secretary
of the Treasury shall be liable for the expenditure or investment
of any amounts withdrawn from the Trust Fund by the Nation.
(4) EXPENDITURE PLAN.—
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(A) IN GENERAL.—The Nation shall submit to the Secretary for approval an expenditure plan for any portion
of the amounts in the Trust Fund made available under
this section that the Nation does not withdraw under this
subsection.
(B) DESCRIPTION.—The expenditure plan shall describe
the manner in which, and the purposes for which, funds
of the Nation remaining in the Trust Fund will be used.
(C) APPROVAL.—On receipt of an expenditure plan
under subparagraph (A), the Secretary shall approve the
plan if the Secretary determines that the plan is reasonable
and consistent with this subtitle.
(5) ANNUAL REPORT.—The Nation shall submit to the Secretary an annual report that describes any expenditures from
the Trust Fund during the year covered by the report.
(6) LIMITATION.—No portion of the amounts in the Trust
Fund shall be distributed to any Nation member on a per
capita basis.
(7) CONDITIONS.—Any amount authorized to be appropriated to the Trust Fund under subsection (f) shall not be
available for expenditure or withdrawal—
(A) before December 31, 2019; and
(B) until the date on which the court in the stream
adjudication has entered—
(i) the Partial Final Decree; and
(ii) the Supplemental Partial Final Decree.
(f) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated for deposit in the Trust Fund—
(1) $6,000,000 for each of fiscal years 2010 through 2014;
and
(2) $4,000,000 for each of fiscal years 2015 through 2019.
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SEC. 10703. WAIVERS AND RELEASES.

(a) CLAIMS BY THE NATION AND THE UNITED STATES.—In return
for recognition of the Nation’s water rights and other benefits,
including but not limited to the commitments by other parties,
as set forth in the Agreement and this subtitle, the Nation, on
behalf of itself and members of the Nation (other than members
in the capacity of the members as allottees), and the United States
acting in its capacity as trustee for the Nation, shall execute a
waiver and release of—
(1) all claims for water rights in, or for waters of, the
San Juan River Basin in the State of New Mexico that the
Nation, or the United States as trustee for the Nation, asserted,
or could have asserted, in any proceeding, including but not
limited to the stream adjudication, up to and including the
effective date described in subsection (e), except to the extent
that such rights are recognized in the Agreement or this subtitle;
(2) all claims for damages, losses, or injuries to water
rights or claims of interference with, diversion, or taking of
water (including but not limited to claims for injury to lands
resulting from such damages, losses, injuries, interference with,
diversion, or taking) in the San Juan River Basin in the State
of New Mexico that accrued at any time up to and including
the effective date described in subsection (e);
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(3) all claims of any damage, loss, or injury or for injunctive
or other relief because of the condition of or changes in water
quality related to, or arising out of, the exercise of water
rights; and
(4) all claims against the State of New Mexico, its agencies,
or employees relating to the negotiation or the adoption of
the Agreement.
(b) CLAIMS BY THE NATION AGAINST THE UNITED STATES.—
The Nation, on behalf of itself and its members (other than in
the capacity of the members as allottees), shall execute a waiver
and release of—
(1) all claims against the United States, its agencies, or
employees relating to claims for water rights in or waters
of the San Juan River Basin in the State of New Mexico
that the United States, acting in its capacity as trustee for
the Nation, asserted, or could have asserted, in any proceeding,
including but not limited to the stream adjudication;
(2) all claims against the United States, its agencies, or
employees relating to damages, losses, or injuries to water,
water rights, land, or natural resources due to loss of water
or water rights (including but not limited to damages, losses,
or injuries to hunting, fishing, gathering, or cultural rights
due to loss of water or water rights; claims relating to inference
with, diversion, or taking of water or water rights; or claims
relating to failure to protect, acquire, replace, or develop water
or water rights) in the San Juan River Basin in the State
of New Mexico that first accrued at any time up to and including
the effective date described in subsection (e);
(3) all claims against the United States, its agencies, or
employees relating to the pending litigation of claims relating
to the Nation’s water rights in the stream adjudication; and
(4) all claims against the United States, its agencies, or
employees relating to the negotiation, execution, or the adoption
of the Agreement, the decrees, the Contract, or this subtitle.
(c) RESERVATION OF CLAIMS.—Notwithstanding the waivers and
releases authorized in this subtitle, the Nation on behalf of itself
and its members (including members in the capacity of the members
as allottees) and the United States acting in its capacity as trustee
for the Nation and allottees, retain—
(1) all claims for water rights or injuries to water rights
arising out of activities occurring outside the San Juan River
Basin in the State of New Mexico, subject to paragraphs 8.0,
9.3, 9.12, 9.13, and 13.9 of the Agreement;
(2) all claims for enforcement of the Agreement, the Contract, the Partial Final Decree, the Supplemental Partial Final
Decree, or this subtitle, through any legal and equitable remedies available in any court of competent jurisdiction;
(3) all rights to use and protect water rights acquired
pursuant to State law after the date of enactment of this
Act;
(4) all claims relating to activities affecting the quality
of water not related to the exercise of water rights, including
but not limited to any claims the Nation might have under—
(A) the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (42 U.S.C. 9601 et
seq.);
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(B) the Safe Drinking Water Act (42 U.S.C. 300f et
seq.); and
(C) the Federal Water Pollution Control Act (33 U.S.C.
1251 et seq.);
(5) all claims relating to damages, losses, or injuries to
land or natural resources not due to loss of water or water
rights; and
(6) all rights, remedies, privileges, immunities, and powers
not specifically waived and released under the terms of the
Agreement or this subtitle.
(d) TOLLING OF CLAIMS.—
(1) IN GENERAL.—Each applicable period of limitation and
time-based equitable defense relating to a claim described in
this section shall be tolled for the period beginning on the
date of enactment of this Act and ending on the earlier of—
(A) March 1, 2025; or
(B) the effective date described in subsection (e).
(2) EFFECT OF SUBSECTION.—Nothing in this subsection
revives any claim or tolls any period of limitation or timebased equitable defense that expired before the date of enactment of this Act.
(3) LIMITATION.—Nothing in this section precludes the
tolling of any period of limitations or any time-based equitable
defense under any other applicable law.
(e) EFFECTIVE DATE.—
(1) IN GENERAL.—The waivers and releases described in
subsections (a) and (b) shall be effective on the date on which
the Secretary publishes in the Federal Register a statement
of findings documenting that each of the deadlines described
in section 10701(e)(1) have been met.
(2) DEADLINE.—If the deadlines described in section
10701(e)(1)(A) have not been met by the later of March 1,
2025, or the date of any extension under section
10701(e)(1)(B)—
(A) the waivers and releases described in subsections
(a) and (b) shall be of no effect; and
(B) section 10701(e)(2)(B) shall apply.

Time period.

Federal Register,
publication.

Applicability.

SEC. 10704. WATER RIGHTS HELD IN TRUST.

A tribal water right adjudicated and described in paragraph
3.0 of the Partial Final Decree and in paragraph 3.0 of the Supplemental Partial Final Decree shall be held in trust by the United
States on behalf of the Nation.

Subtitle C—Shoshone-Paiute Tribes of the
Duck Valley Reservation Water Rights
Settlement

Nevada.
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SEC. 10801. FINDINGS.

Congress finds that—
(1) it is the policy of the United States, in accordance
with the trust responsibility of the United States to Indian
tribes, to promote Indian self-determination and economic selfsufficiency and to settle Indian water rights claims without
lengthy and costly litigation, if practicable;
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(2) quantifying rights to water and development of facilities
needed to use tribal water supplies is essential to the development of viable Indian reservation economies and the establishment of a permanent reservation homeland;
(3) uncertainty concerning the extent of the ShoshonePaiute Tribes’ water rights has resulted in limited access to
water and inadequate financial resources necessary to achieve
self-determination and self-sufficiency;
(4) in 2006, the Tribes, the State of Idaho, the affected
individual water users, and the United States resolved all
tribal claims to water rights in the Snake River Basin Adjudication through a consent decree entered by the District Court
of the Fifth Judicial District of the State of Idaho, requiring
no further Federal action to quantify the Tribes’ water rights
in the State of Idaho;
(5) as of the date of enactment of this Act, proceedings
to determine the extent and nature of the water rights of
the Tribes in the East Fork of the Owyhee River in Nevada
are pending before the Nevada State Engineer;
(6) final resolution of the Tribes’ water claims in the East
Fork of the Owyhee River adjudication will—
(A) take many years;
(B) entail great expense;
(C) continue to limit the access of the Tribes to water,
with economic and social consequences;
(D) prolong uncertainty relating to the availability of
water supplies; and
(E) seriously impair long-term economic planning and
development for all parties to the litigation;
(7) after many years of negotiation, the Tribes, the State,
and the upstream water users have entered into a settlement
agreement to resolve permanently all water rights of the Tribes
in the State; and
(8) the Tribes also seek to resolve certain water-related
claims for damages against the United States.
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SEC. 10802. PURPOSES.

The purposes of this subtitle are—
(1) to resolve outstanding issues with respect to the East
Fork of the Owyhee River in the State in such a manner
as to provide important benefits to—
(A) the United States;
(B) the State;
(C) the Tribes; and
(D) the upstream water users;
(2) to achieve a fair, equitable, and final settlement of
all claims of the Tribes, members of the Tribes, and the United
States on behalf of the Tribes and members of Tribes to the
waters of the East Fork of the Owyhee River in the State;
(3) to ratify and provide for the enforcement of the Agreement among the parties to the litigation;
(4) to resolve the Tribes’ water-related claims for damages
against the United States;
(5) to require the Secretary to perform all obligations of
the Secretary under the Agreement and this subtitle; and
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(6) to authorize the actions and appropriations necessary
to meet the obligations of the United States under the Agreement and this subtitle.
SEC. 10803. DEFINITIONS.

In this subtitle:
(1) AGREEMENT.—The term ‘‘Agreement’’ means the agreement entitled the ‘‘Agreement to Establish the Relative Water
Rights of the Shoshone-Paiute Tribes of the Duck Valley Reservation and the Upstream Water Users, East Fork Owyhee
River’’ and signed in counterpart between, on, or about September 22, 2006, and January 15, 2007 (including all attachments to that Agreement).
(2) DEVELOPMENT FUND.—The term ‘‘Development Fund’’
means the Shoshone-Paiute Tribes Water Rights Development
Fund established by section 10807(b)(1).
(3) EAST FORK OF THE OWYHEE RIVER.—The term ‘‘East
Fork of the Owyhee River’’ means the portion of the east
fork of the Owyhee River that is located in the State.
(4) MAINTENANCE FUND.—The term ‘‘Maintenance Fund’’
means the Shoshone-Paiute Tribes Operation and Maintenance
Fund established by section 10807(c)(1).
(5) RESERVATION.—The term ‘‘Reservation’’ means the Duck
Valley Reservation established by the Executive order dated
April 16, 1877, as adjusted pursuant to the Executive order
dated May 4, 1886, and Executive order numbered 1222 and
dated July 1, 1910, for use and occupation by the Western
Shoshones and the Paddy Cap Band of Paiutes.
(6) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of the Interior.
(7) STATE.—The term ‘‘State’’ means the State of Nevada.
(8) TRIBAL WATER RIGHTS.—The term ‘‘tribal water rights’’
means rights of the Tribes described in the Agreement relating
to water, including groundwater, storage water, and surface
water.
(9) TRIBES.—The term ‘‘Tribes’’ means the Shoshone-Paiute
Tribes of the Duck Valley Reservation.
(10) UPSTREAM WATER USER.—The term ‘‘upstream water
user’’ means a non-Federal water user that—
(A) is located upstream from the Reservation on the
East Fork of the Owyhee River; and
(B) is a signatory to the Agreement as a party to
the East Fork of the Owyhee River adjudication.
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SEC.

10804.

APPROVAL, RATIFICATION, AND
AGREEMENT; AUTHORIZATION.

CONFIRMATION

OF

(a) IN GENERAL.—Except as provided in subsection (c) and
except to the extent that the Agreement otherwise conflicts with
provisions of this subtitle, the Agreement is approved, ratified,
and confirmed.
(b) SECRETARIAL AUTHORIZATION.—The Secretary is authorized
and directed to execute the Agreement as approved by Congress.
(c) EXCEPTION FOR TRIBAL WATER MARKETING.—Notwithstanding any language in the Agreement to the contrary, nothing
in this subtitle authorizes the Tribes to use or authorize others
to use tribal water rights off the Reservation, other than use for
storage at Wild Horse Reservoir for use on tribal land and for
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the allocation of 265 acre feet to upstream water users under
the Agreement, or use on tribal land off the Reservation.
(d) ENVIRONMENTAL COMPLIANCE.—Execution of the Agreement
by the Secretary under this section shall not constitute major Federal action under the National Environmental Policy Act (42 U.S.C.
4321 et seq.). The Secretary shall carry out all environmental
compliance required by Federal law in implementing the Agreement.
(e) PERFORMANCE OF OBLIGATIONS.—The Secretary and any
other head of a Federal agency obligated under the Agreement
shall perform actions necessary to carry out an obligation under
the Agreement in accordance with this subtitle.
SEC. 10805. TRIBAL WATER RIGHTS.

Deadline.

Regulations.
Time period.

(a) IN GENERAL.—Tribal water rights shall be held in trust
by the United States for the benefit of the Tribes.
(b) ADMINISTRATION.—
(1) ENACTMENT OF WATER CODE.—Not later than 3 years
after the date of enactment of this Act, the Tribes, in accordance
with provisions of the Tribes’ constitution and subject to the
approval of the Secretary, shall enact a water code to administer
tribal water rights.
(2) INTERIM ADMINISTRATION.—The Secretary shall regulate
the tribal water rights during the period beginning on the
date of enactment of this Act and ending on the date on which
the Tribes enact a water code under paragraph (1).
(c) TRIBAL WATER RIGHTS NOT SUBJECT TO LOSS.—The tribal
water rights shall not be subject to loss by abandonment, forfeiture,
or nonuse.
SEC. 10806. DUCK VALLEY INDIAN IRRIGATION PROJECT.

(a) STATUS OF THE DUCK VALLEY INDIAN IRRIGATION PROJECT.—
Nothing in this subtitle shall affect the status of the Duck Valley
Indian Irrigation Project under Federal law.
(b) CAPITAL COSTS NONREIMBURSABLE.—The capital costs associated with the Duck Valley Indian Irrigation Project as of the
date of enactment of this Act, including any capital cost incurred
with funds distributed under this subtitle for the Duck Valley
Indian Irrigation Project, shall be nonreimbursable.
SEC. 10807. DEVELOPMENT AND MAINTENANCE FUNDS.
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Notification.
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(a) DEFINITION OF FUNDS.—In this section, the term ‘‘Funds’’
means—
(1) the Development Fund; and
(2) the Maintenance Fund.
(b) DEVELOPMENT FUND.—
(1) ESTABLISHMENT.—There is established in the Treasury
of the United States a fund to be known as the ‘‘ShoshonePaiute Tribes Water Rights Development Fund’’.
(2) USE OF FUNDS.—
(A) PRIORITY USE OF FUNDS FOR REHABILITATION.—
The Tribes shall use amounts in the Development Fund
to—
(i) rehabilitate the Duck Valley Indian Irrigation
Project; or
(ii) for other purposes under subparagraph (B),
provided that the Tribes have given written notification
to the Secretary that—
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(I) the Duck Valley Indian Irrigation Project
has been rehabilitated to an acceptable condition;
or
(II) sufficient funds will remain available from
the Development Fund to rehabilitate the Duck
Valley Indian Irrigation Project to an acceptable
condition after expending funds for other purposes
under subparagraph (B).
(B) OTHER USES OF FUNDS.—Once the Tribes have provided written notification as provided in subparagraph
(A)(ii)(I) or (A)(ii)(II), the Tribes may use amounts from
the Development Fund for any of the following purposes:
(i) To expand the Duck Valley Indian Irrigation
Project.
(ii) To pay or reimburse costs incurred by the
Tribes in acquiring land and water rights.
(iii) For purposes of cultural preservation.
(iv) To restore or improve fish or wildlife habitat.
(v) For fish or wildlife production, water resource
development, or agricultural development.
(vi) For water resource planning and development.
(vii) To pay the costs of—
(I) designing and constructing water supply
and sewer systems for tribal communities,
including a water quality testing laboratory;
(II) other appropriate water-related projects
and other related economic development projects;
(III) the development of a water code; and
(IV) other costs of implementing the Agreement.
(3) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated to the Secretary for deposit in the
Development Fund $9,000,000 for each of fiscal years 2010
through 2014.
(c) MAINTENANCE FUND.—
(1) ESTABLISHMENT.—There is established in the Treasury
of the United States a fund to be known as the ‘‘ShoshonePaiute Tribes Operation and Maintenance Fund’’.
(2) USE OF FUNDS.—The Tribes shall use amounts in the
Maintenance Fund to pay or provide reimbursement for—
(A) operation, maintenance, and replacement costs of
the Duck Valley Indian Irrigation Project and other waterrelated projects funded under this subtitle; or
(B) operation, maintenance, and replacement costs of
water supply and sewer systems for tribal communities,
including the operation and maintenance costs of a water
quality testing laboratory.
(3) AUTHORIZATION OF APPROPRIATIONS.—There is authorized to be appropriated to the Secretary for deposit in the
Maintenance Fund $3,000,000 for each of fiscal years 2010
through 2014.
(d) AVAILABILITY OF AMOUNTS FROM FUNDS.—Amounts made
available under subsections (b)(3) and (c)(3) shall be available for
expenditure or withdrawal only after the effective date described
in section 10808(d).
(e) ADMINISTRATION OF FUNDS.—Upon completion of the actions
described in section 10808(d), the Secretary, in accordance with
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the American Indian Trust Fund Management Reform Act of 1994
(25 U.S.C. 4001 et seq.) shall manage the Funds, including by
investing amounts from the Funds in accordance with the Act
of April 1, 1880 (25 U.S.C. 161), and the first section of the Act
of June 24, 1938 (25 U.S.C. 162a).
(f) EXPENDITURES AND WITHDRAWAL.—
(1) TRIBAL MANAGEMENT PLAN.—
(A) IN GENERAL.—The Tribes may withdraw all or part
of amounts in the Funds on approval by the Secretary
of a tribal management plan as described in the American
Indian Trust Fund Management Reform Act of 1994 (25
U.S.C. 4001 et seq.).
(B) REQUIREMENTS.—In addition to the requirements
under the American Indian Trust Fund Management
Reform Act of 1994 (25 U.S.C. 4001 et seq.), the tribal
management plan shall require that the Tribes spend any
amounts withdrawn from the Funds in accordance with
the purposes described in subsection (b)(2) or (c)(2).
(C) ENFORCEMENT.—The Secretary may take judicial
or administrative action to enforce the provisions of any
tribal management plan to ensure that any amounts withdrawn from the Funds under the plan are used in accordance with this subtitle and the Agreement.
(D) LIABILITY.—If the Tribes exercise the right to withdraw amounts from the Funds, neither the Secretary nor
the Secretary of the Treasury shall retain any liability
for the expenditure or investment of the amounts.
(2) EXPENDITURE PLAN.—
(A) IN GENERAL.—The Tribes shall submit to the Secretary for approval an expenditure plan for any portion
of the amounts in the Funds that the Tribes do not withdraw under the tribal management plan.
(B) DESCRIPTION.—The expenditure plan shall describe
the manner in which, and the purposes for which, amounts
of the Tribes remaining in the Funds will be used.
(C) APPROVAL.—On receipt of an expenditure plan
under subparagraph (A), the Secretary shall approve the
plan if the Secretary determines that the plan is reasonable
and consistent with this subtitle and the Agreement.
(D) ANNUAL REPORT.—For each Fund, the Tribes shall
submit to the Secretary an annual report that describes
all expenditures from the Fund during the year covered
by the report.
(3) FUNDING AGREEMENT.—Notwithstanding any other
provision of this subtitle, on receipt of a request from the
Tribes, the Secretary shall include an amount from funds made
available under this section in the funding agreement of the
Tribes under title IV of the Indian Self-Determination and
Education Assistance Act (25 U.S.C. 458aa et seq.), for use
in accordance with subsections (b)(2) and (c)(2). No amount
made available under this subtitle may be requested until
the waivers under section 10808(a) take effect.
(g) NO PER CAPITA PAYMENTS.—No amount from the Funds
(including any interest income that would have accrued to the
Funds after the effective date) shall be distributed to a member
of the Tribes on a per capita basis.
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SEC. 10808. TRIBAL WAIVER AND RELEASE OF CLAIMS.

(a) WAIVER AND RELEASE OF CLAIMS BY TRIBES AND UNITED
STATES ACTING AS TRUSTEE FOR TRIBES.—In return for recognition
of the Tribes’ water rights and other benefits as set forth in the
Agreement and this subtitle, the Tribes, on behalf of themselves
and their members, and the United States acting in its capacity
as trustee for the Tribes are authorized to execute a waiver and
release of—
(1) all claims for water rights in the State of Nevada
that the Tribes, or the United States acting in its capacity
as trustee for the Tribes, asserted, or could have asserted,
in any proceeding, including pending proceedings before the
Nevada State Engineer to determine the extent and nature
of the water rights of the Tribes in the East Fork of the
Owyhee River in Nevada, up to and including the effective
date, except to the extent that such rights are recognized in
the Agreement or this subtitle; and
(2) all claims for damages, losses or injuries to water rights
or claims of interference with, diversion or taking of water
rights (including claims for injury to lands resulting from such
damages, losses, injuries, interference with, diversion, or taking
of water rights) within the State of Nevada that accrued at
any time up to and including the effective date.
(b) WAIVER AND RELEASE OF CLAIMS BY TRIBES AGAINST UNITED
STATES.—The Tribes, on behalf of themselves and their members,
are authorized to execute a waiver and release of—
(1) all claims against the United States, its agencies, or
employees, relating in any manner to claims for water rights
in or water of the States of Nevada and Idaho that the United
States acting in its capacity as trustee for the Tribes asserted,
or could have asserted, in any proceeding, including pending
proceedings before the Nevada State Engineer to determine
the extent and nature of the water rights of the Tribes in
the East Fork of the Owyhee River in Nevada, and the Snake
River Basin Adjudication in Idaho;
(2) all claims against the United States, its agencies, or
employees relating in any manner to damages, losses, or
injuries to water, water rights, land, or other resources due
to loss of water or water rights (including damages, losses
or injuries to fishing and other similar rights due to loss of
water or water rights; claims relating to interference with,
diversion or taking of water; or claims relating to failure to
protect, acquire, replace, or develop water, water rights or
water infrastructure) within the States of Nevada and Idaho
that first accrued at any time up to and including the effective
date;
(3) all claims against the United States, its agencies, or
employees relating to the operation, maintenance, or rehabilitation of the Duck Valley Indian Irrigation Project that first
accrued at any time up to and including the date upon which
the Tribes notify the Secretary as provided in section
10807(b)(2)(A)(ii)(I) that the rehabilitation of the Duck Valley
Indian Irrigation Project under this subtitle to an acceptable
level has been accomplished;
(4) all claims against the United States, its agencies, or
employees relating in any manner to the litigation of claims
relating to the Tribes’ water rights in pending proceedings
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Deadline.

Reversion.
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before the Nevada State Engineer to determine the extent
and nature of the water rights of the Tribes in the East Fork
of the Owyhee River in Nevada or the Snake River Basin
Adjudication in Idaho; and
(5) all claims against the United States, its agencies, or
employees relating in any manner to the negotiation, execution,
or adoption of the Agreement, exhibits thereto, the decree
referred to in subsection (d)(2), or this subtitle.
(c) RESERVATION OF RIGHTS AND RETENTION OF CLAIMS.—Notwithstanding the waivers and releases authorized in this subtitle,
the Tribes on their own behalf and the United States acting in
its capacity as trustee for the Tribes retain—
(1) all claims for enforcement of the Agreement, the decree
referred to in subsection (d)(2), or this subtitle, through such
legal and equitable remedies as may be available in the decree
court or the appropriate Federal court;
(2) all rights to acquire a water right in a State to the
same extent as any other entity in the State, in accordance
with State law, and to use and protect water rights acquired
after the date of enactment of this Act;
(3) all claims relating to activities affecting the quality
of water including any claims the Tribes might have under
the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (42 U.S.C. 9601 et seq.) (including
claims for damages to natural resources), the Safe Drinking
Water Act (42 U.S.C. 300f et seq.), the Federal Water Pollution
Control Act (33 U.S.C. 1251 et seq.), and the regulations implementing those Acts; and
(4) all rights, remedies, privileges, immunities, and powers
not specifically waived and released pursuant to this subtitle.
(d) EFFECTIVE DATE.—Notwithstanding anything in the Agreement to the contrary, the waivers by the Tribes, or the United
States on behalf of the Tribes, under this section shall take effect
on the date on which the Secretary publishes in the Federal Register
a statement of findings that includes a finding that—
(1) the Agreement and the waivers and releases authorized
and set forth in subsections (a) and (b) have been executed
by the parties and the Secretary;
(2) the Fourth Judicial District Court, Elko County,
Nevada, has issued a judgment and decree consistent with
the Agreement from which no further appeal can be taken;
and
(3) the amounts authorized under subsections (b)(3) and
(c)(3) of section 10807 have been appropriated.
(e) FAILURE TO PUBLISH STATEMENT OF FINDINGS.—If the Secretary does not publish a statement of findings under subsection
(d) by March 31, 2016—
(1) the Agreement and this subtitle shall not take effect;
and
(2) any funds that have been appropriated under this subtitle shall immediately revert to the general fund of the United
States Treasury.
(f) TOLLING OF CLAIMS.—
(1) IN GENERAL.—Each applicable period of limitation and
time-based equitable defense relating to a claim described in
this section shall be tolled for the period beginning on the
date of enactment of this Act and ending on the date on which
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the amounts authorized to be appropriated under subsections
(b)(3) and (c)(3) of section 10807 are appropriated.
(2) EFFECT OF SUBPARAGRAPH.—Nothing in this subparagraph revives any claim or tolls any period of limitation or
time-based equitable defense that expired before the date of
enactment of this Act.
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SEC. 10809. MISCELLANEOUS.

(a) GENERAL DISCLAIMER.—The parties to the Agreement
expressly reserve all rights not specifically granted, recognized,
or relinquished by—
(1) the settlement described in the Agreement; or
(2) this subtitle.
(b) LIMITATION OF CLAIMS AND RIGHTS.—Nothing in this subtitle—
(1) establishes a standard for quantifying—
(A) a Federal reserved water right;
(B) an aboriginal claim; or
(C) any other water right claim of an Indian tribe
in a judicial or administrative proceeding;
(2) affects the ability of the United States, acting in its
sovereign capacity, to take actions authorized by law, including
any laws relating to health, safety, or the environment,
including the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (42 U.S.C. 9601 et seq.),
the Safe Drinking Water Act (42 U.S.C. 300f et seq.), the
Federal Water Pollution Control Act (33 U.S.C. 1251 et seq.),
the Solid Waste Disposal Act (42 U.S.C. 6901 et seq.) (commonly
known as the ‘‘Resource Conservation and Recovery Act of
1976’’), and the regulations implementing those Acts;
(3) affects the ability of the United States to take actions,
acting in its capacity as trustee for any other Tribe, Pueblo,
or allottee;
(4) waives any claim of a member of the Tribes in an
individual capacity that does not derive from a right of the
Tribes; or
(5) limits the right of a party to the Agreement to litigate
any issue not resolved by the Agreement or this subtitle.
(c) ADMISSION AGAINST INTEREST.—Nothing in this subtitle constitutes an admission against interest by a party in any legal
proceeding.
(d) RESERVATION.—The Reservation shall be—
(1) considered to be the property of the Tribes; and
(2) permanently held in trust by the United States for
the sole use and benefit of the Tribes.
(e) JURISDICTION.—
(1) SUBJECT MATTER JURISDICTION.—Nothing in the Agreement or this subtitle restricts, enlarges, or otherwise determines
the subject matter jurisdiction of any Federal, State, or tribal
court.
(2) CIVIL OR REGULATORY JURISDICTION.—Nothing in the
Agreement or this subtitle impairs or impedes the exercise
of any civil or regulatory authority of the United States, the
State, or the Tribes.
(3) CONSENT TO JURISDICTION.—The United States consents
to jurisdiction in a proper forum for purposes of enforcing
the provisions of the Agreement.
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(4) EFFECT OF SUBSECTION.—Nothing in this subsection
confers jurisdiction on any State court to—
(A) interpret Federal law regarding the health, safety,
or the environment or determine the duties of the United
States or other parties pursuant to such Federal law; or
(B) conduct judicial review of a Federal agency action.

TITLE XI—UNITED STATES GEOLOGICAL SURVEY AUTHORIZATIONS
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SEC. 11001. REAUTHORIZATION OF THE NATIONAL GEOLOGIC MAPPING ACT OF 1992.

(a) FINDINGS.—Section 2(a) of the National Geologic Mapping
Act of 1992 (43 U.S.C. 31a(a)) is amended—
(1) by striking paragraph (1) and inserting the following:
‘‘(1) although significant progress has been made in the
production of geologic maps since the establishment of the
national cooperative geologic mapping program in 1992, no
modern, digital, geologic map exists for approximately 75 percent of the United States;’’; and
(2) in paragraph (2)—
(A) in subparagraph (C), by inserting ‘‘homeland and’’
after ‘‘planning for’’;
(B) in subparagraph (E), by striking ‘‘predicting’’ and
inserting ‘‘identifying’’;
(C) in subparagraph (I), by striking ‘‘and’’ after the
semicolon at the end;
(D) by redesignating subparagraph (J) as subparagraph
(K); and
(E) by inserting after subparagraph (I) the following:
‘‘(J) recreation and public awareness; and’’; and
(3) in paragraph (9), by striking ‘‘important’’ and inserting
‘‘available’’.
(b) PURPOSE.—Section 2(b) of the National Geologic Mapping
Act of 1992 (43 U.S.C. 31a(b)) is amended by inserting ‘‘and management’’ before the period at the end.
(c) DEADLINES FOR ACTIONS BY THE UNITED STATES GEOLOGICAL
SURVEY.—Section 4(b)(1) of the National Geologic Mapping Act
of 1992 (43 U.S.C. 31c(b)(1)) is amended in the second sentence—
(1) in subparagraph (A), by striking ‘‘not later than’’ and
all that follows through the semicolon and inserting ‘‘not later
than 1 year after the date of enactment of the Omnibus Public
Land Management Act of 2009;’’;
(2) in subparagraph (B), by striking ‘‘not later than’’ and
all that follows through ‘‘in accordance’’ and inserting ‘‘not
later than 1 year after the date of enactment of the Omnibus
Public Land Management Act of 2009 in accordance’’; and
(3) in the matter preceding clause (i) of subparagraph (C),
by striking ‘‘not later than’’ and all that follows through
‘‘submit’’ and inserting ‘‘submit biennially’’.
(d) GEOLOGIC MAPPING PROGRAM OBJECTIVES.—Section 4(c)(2)
of the National Geologic Mapping Act of 1992 (43 U.S.C. 31c(c)(2))
is amended—
(1) by striking ‘‘geophysical-map data base, geochemicalmap data base, and a’’; and
(2) by striking ‘‘provide’’ and inserting ‘‘provides’’.
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(e) GEOLOGIC MAPPING PROGRAM COMPONENTS.—Section
4(d)(1)(B)(ii) of the National Geologic Mapping Act of 1992 (43
U.S.C. 31c(d)(1)(B)(ii)) is amended—
(1) in subclause (I), by striking ‘‘and’’ after the semicolon
at the end;
(2) in subclause (II), by striking the period at the end
and inserting ‘‘; and’’; and
(3) by adding at the end the following:
‘‘(III) the needs of land management agencies
of the Department of the Interior.’’.
(f) GEOLOGIC MAPPING ADVISORY COMMITTEE.—
(1) MEMBERSHIP.—Section 5(a) of the National Geologic
Mapping Act of 1992 (43 U.S.C. 31d(a)) is amended—
(A) in paragraph (2)—
(i) by inserting ‘‘the Secretary of the Interior or
a designee from a land management agency of the
Department of the Interior,’’ after ‘‘Administrator of
the Environmental Protection Agency or a designee,’’;
(ii) by inserting ‘‘and’’ after ‘‘Energy or a designee,’’;
and
(iii) by striking ‘‘, and the Assistant to the President for Science and Technology or a designee’’; and
(B) in paragraph (3)—
(i) by striking ‘‘Not later than’’ and all that follows
through ‘‘consultation’’ and inserting ‘‘In consultation’’;
(ii) by striking ‘‘Chief Geologist, as Chairman’’ and
inserting ‘‘Associate Director for Geology, as Chair’’;
and
(iii) by striking ‘‘one representative from the private sector’’ and inserting ‘‘2 representatives from the
private sector’’.
(2) DUTIES.—Section 5(b) of the National Geologic Mapping
Act of 1992 (43 U.S.C. 31d(b)) is amended—
(A) in paragraph (2), by striking ‘‘and’’ at the end;
(B) by redesignating paragraph (3) as paragraph (4);
and
(C) by inserting after paragraph (2) the following:
‘‘(3) provide a scientific overview of geologic maps (including
maps of geologic-based hazards) used or disseminated by Federal agencies for regulation or land-use planning; and’’.
(3) CONFORMING AMENDMENT.—Section 5(a)(1) of the
National Geologic Mapping Act of 1992 (43 U.S.C. 31d(a)(1))
is amended by striking ‘‘10-member’’ and inserting ‘‘11member’’.
(g) FUNCTIONS OF NATIONAL GEOLOGIC-MAP DATABASE.—Section 7(a) of the National Geologic Mapping Act of 1992 (43 U.S.C.
31f(a)) is amended—
(1) in paragraph (1), by striking ‘‘geologic map’’ and
inserting ‘‘geologic-map’’; and
(2) in paragraph (2), by striking subparagraph (A) and
inserting the following:
‘‘(A) all maps developed with funding provided by the
National Cooperative Geologic Mapping Program, including
under the Federal, State, and education components;’’.
(h) BIENNIAL REPORT.—Section 8 of the National Geologic Mapping Act of 1992 (43 U.S.C. 31g) is amended by striking ‘‘Not
later’’ and all that follows through ‘‘biennially’’ and inserting ‘‘Not
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later than 3 years after the date of enactment of the Omnibus
Public Land Management Act of 2009 and biennially’’.
(i) AUTHORIZATION OF APPROPRIATIONS; ALLOCATION.—Section
9 of the National Geologic Mapping Act of 1992 (43 U.S.C. 31h)
is amended—
(1) by striking subsection (a) and inserting the following:
‘‘(a) IN GENERAL.—There is authorized to be appropriated to
carry out this Act $64,000,000 for each of fiscal years 2009 through
2018.’’; and
(2) in subsection (b)—
(A) in the matter preceding paragraph (1), by striking
‘‘2000’’ and inserting ‘‘2005’’;
(B) in paragraph (1), by striking ‘‘48’’ and inserting
‘‘50’’; and
(C) in paragraph (2), by striking 2 and inserting ‘‘4’’.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 11002. NEW MEXICO WATER RESOURCES STUDY.

(a) IN GENERAL.—The Secretary of the Interior, acting through
the Director of the United States Geological Survey (referred to
in this section as the ‘‘Secretary’’), in coordination with the State
of New Mexico (referred to in this section as the ‘‘State’’) and
any other entities that the Secretary determines to be appropriate
(including other Federal agencies and institutions of higher education), shall, in accordance with this section and any other
applicable law, conduct a study of water resources in the State,
including—
(1) a survey of groundwater resources, including an analysis
of—
(A) aquifers in the State, including the quantity of
water in the aquifers;
(B) the availability of groundwater resources for human
use;
(C) the salinity of groundwater resources;
(D) the potential of the groundwater resources to
recharge;
(E) the interaction between groundwater and surface
water;
(F) the susceptibility of the aquifers to contamination;
and
(G) any other relevant criteria; and
(2) a characterization of surface and bedrock geology,
including the effect of the geology on groundwater yield and
quality.
(b) STUDY AREAS.—The study carried out under subsection
(a) shall include the Estancia Basin, Salt Basin, Tularosa Basin,
Hueco Basin, and middle Rio Grande Basin in the State.
(c) REPORT.—Not later than 2 years after the date of enactment
of this Act, the Secretary shall submit to the Committee on Energy
and Natural Resources of the Senate and the Committee on
Resources of the House of Representatives a report that describes
the results of the study.
(d) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated such sums as are necessary to carry out this
section.
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TITLE XII—OCEANS
Subtitle A—Ocean Exploration
PART I—EXPLORATION
SEC. 12001. PURPOSE.

33 USC 3401.

The purpose of this part is to establish the national ocean
exploration program and the national undersea research program
within the National Oceanic and Atmospheric Administration.
SEC. 12002. PROGRAM ESTABLISHED.

33 USC 3402.

The Administrator of the National Oceanic and Atmospheric
Administration shall, in consultation with the National Science
Foundation and other appropriate Federal agencies, establish a
coordinated national ocean exploration program within the National
Oceanic and Atmospheric Administration that promotes collaboration with other Federal ocean and undersea research and exploration programs. To the extent appropriate, the Administrator shall
seek to facilitate coordination of data and information management
systems, outreach and education programs to improve public understanding of ocean and coastal resources, and development and
transfer of technologies to facilitate ocean and undersea research
and exploration.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 12003. POWERS AND DUTIES OF THE ADMINISTRATOR.

33 USC 3403.

(a) IN GENERAL.—In carrying out the program authorized by
section 12002, the Administrator of the National Oceanic and
Atmospheric Administration shall—
(1) conduct interdisciplinary voyages or other scientific
activities in conjunction with other Federal agencies or academic or educational institutions, to explore and survey little
known areas of the marine environment, inventory, observe,
and assess living and nonliving marine resources, and report
such findings;
(2) give priority attention to deep ocean regions, with a
focus on deep water marine systems that hold potential for
important scientific discoveries, such as hydrothermal vent
communities and seamounts;
(3) conduct scientific voyages to locate, define, and document historic shipwrecks, submerged sites, and other ocean
exploration activities that combine archaeology and oceanographic sciences;
(4) develop and implement, in consultation with the
National Science Foundation, a transparent, competitive
process for merit-based peer-review and approval of proposals
for activities to be conducted under this program, taking into
consideration advice of the Board established under section
12005;
(5) enhance the technical capability of the United States
marine science community by promoting the development of
improved oceanographic research, communication, navigation,
and data collection systems, as well as underwater platforms
and sensor and autonomous vehicles; and
(6) establish an ocean exploration forum to encourage partnerships and promote communication among experts and other
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stakeholders in order to enhance the scientific and technical
expertise and relevance of the national program.
(b) DONATIONS.—The Administrator may accept donations of
property, data, and equipment to be applied for the purpose of
exploring the oceans or increasing knowledge of the oceans.
33 USC 3404.

SEC. 12004. OCEAN EXPLORATION AND UNDERSEA RESEARCH TECHNOLOGY AND INFRASTRUCTURE TASK FORCE.

Establishment.
Strategic plan.

(a) IN GENERAL.—The Administrator of the National Oceanic
and Atmospheric Administration, in coordination with the National
Science Foundation, the National Aeronautics and Space Administration, the United States Geological Survey, the Department of
the Navy, the Mineral Management Service, and relevant governmental, non-governmental, academic, industry, and other experts,
shall convene an ocean exploration and undersea research technology and infrastructure task force to develop and implement
a strategy—
(1) to facilitate transfer of new exploration and undersea
research technology to the programs authorized under this
part and part II of this subtitle;
(2) to improve availability of communications infrastructure, including satellite capabilities, to such programs;
(3) to develop an integrated, workable, and comprehensive
data management information processing system that will make
information on unique and significant features obtained by
such programs available for research and management purposes;
(4) to conduct public outreach activities that improve the
public understanding of ocean science, resources, and processes,
in conjunction with relevant programs of the National Oceanic
and Atmospheric Administration, the National Science Foundation, and other agencies; and
(5) to encourage cost-sharing partnerships with governmental and nongovernmental entities that will assist in
transferring exploration and undersea research technology and
technical expertise to the programs.
(b) BUDGET COORDINATION.—The task force shall coordinate
the development of agency budgets and identify the items in their
annual budget that support the activities identified in the strategy
developed under subsection (a).

33 USC 3405.

SEC. 12005. OCEAN EXPLORATION ADVISORY BOARD.

(a) ESTABLISHMENT.—The Administrator of the National Oceanic and Atmospheric Administration shall appoint an Ocean Exploration Advisory Board composed of experts in relevant fields—
(1) to advise the Administrator on priority areas for survey
and discovery;
(2) to assist the program in the development of a 5-year
strategic plan for the fields of ocean, marine, and Great Lakes
science, exploration, and discovery;
(3) to annually review the quality and effectiveness of
the proposal review process established under section
12003(a)(4); and
(4) to provide other assistance and advice as requested
by the Administrator.
(b) FEDERAL ADVISORY COMMITTEE ACT.—Section 14 of the
Federal Advisory Committee Act (5 U.S.C. App.) shall not apply
to the Board appointed under subsection (a).
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(c) APPLICATION WITH OUTER CONTINENTAL SHELF LANDS
ACT.—Nothing in part supersedes, or limits the authority of the
Secretary of the Interior under the Outer Continental Shelf Lands
Act (43 U.S.C. 1331 et seq.).
SEC. 12006. AUTHORIZATION OF APPROPRIATIONS.

33 USC 3406.

There are authorized to be appropriated to the National Oceanic
and Atmospheric Administration to carry out this part—
(1) $33,550,000 for fiscal year 2009;
(2) $36,905,000 for fiscal year 2010;
(3) $40,596,000 for fiscal year 2011;
(4) $44,655,000 for fiscal year 2012;
(5) $49,121,000 for fiscal year 2013;
(6) $54,033,000 for fiscal year 2014; and
(7) $59,436,000 for fiscal year 2015.

PART II—NOAA UNDERSEA RESEARCH
PROGRAM ACT OF 2009
SEC. 12101. SHORT TITLE.

This part may be cited as the ‘‘NOAA Undersea Research
Program Act of 2009’’.
SEC. 12102. PROGRAM ESTABLISHED.

NOAA Undersea
Research
Program Act
of 2009.
33 USC 3401
note.

33 USC 3421.

(a) IN GENERAL.—The Administrator of the National Oceanic
and Atmospheric Administration shall establish and maintain an
undersea research program and shall designate a Director of that
program.
(b) PURPOSE.—The purpose of the program is to increase scientific knowledge essential for the informed management, use, and
preservation of oceanic, marine, and coastal areas and the Great
Lakes.
SEC. 12103. POWERS OF PROGRAM DIRECTOR.

33 USC 3422.

dkrause on GSDDPC29 with PUBLIC LAWS

The Director of the program, in carrying out the program,
shall—
(1) cooperate with institutions of higher education and
other educational marine and ocean science organizations, and
shall make available undersea research facilities, equipment,
technologies, information, and expertise to support undersea
research efforts by these organizations;
(2) enter into partnerships, as appropriate and using
existing authorities, with the private sector to achieve the
goals of the program and to promote technological advancement
of the marine industry; and
(3) coordinate the development of agency budgets and identify the items in their annual budget that support the activities
described in paragraphs (1) and (2).

VerDate Nov 24 2008

SEC. 12104. ADMINISTRATIVE STRUCTURE.

33 USC 3423.

(a) IN GENERAL.—The program shall be conducted through
a national headquarters, a network of extramural regional undersea
research centers that represent all relevant National Oceanic and
Atmospheric Administration regions, and the National Institute
for Undersea Science and Technology.
(b) DIRECTION.—The Director shall develop the overall direction
of the program in coordination with a Council of Center Directors
comprised of the directors of the extramural regional centers and

Deadlines.
Federal Register,
publication.
Public comment.
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the National Institute for Undersea Science and Technology. The
Director shall publish a draft program direction document not later
than 1 year after the date of enactment of this Act in the Federal
Register for a public comment period of not less than 120 days.
The Director shall publish a final program direction, including
responses to the comments received during the public comment
period, in the Federal Register within 90 days after the close
of the comment period. The program director shall update the
program direction, with opportunity for public comment, at least
every 5 years.
33 USC 3424.

SEC. 12105. RESEARCH, EXPLORATION, EDUCATION, AND TECHNOLOGY
PROGRAMS.

(a) IN GENERAL.—The following research, exploration, education, and technology programs shall be conducted through the
network of regional centers and the National Institute for Undersea
Science and Technology:
(1) Core research and exploration based on national and
regional undersea research priorities.
(2) Advanced undersea technology development to support
the National Oceanic and Atmospheric Administration’s
research mission and programs.
(3) Undersea science-based education and outreach programs to enrich ocean science education and public awareness
of the oceans and Great Lakes.
(4) Development, testing, and transition of advanced
undersea technology associated with ocean observatories,
submersibles, advanced diving technologies, remotely operated
vehicles, autonomous underwater vehicles, and new sampling
and sensing technologies.
(5) Discovery, study, and development of natural resources
and products from ocean, coastal, and aquatic systems.
(b) OPERATIONS.—The Director of the program, through operation of the extramural regional centers and the National Institute
for Undersea Science and Technology, shall leverage partnerships
and cooperative research with academia and private industry.
33 USC 3425.

(a) DISCRETIONARY FUND.—The Program shall allocate no more
than 10 percent of its annual budget to a discretionary fund that
may be used only for program administration and priority undersea
research projects identified by the Director but not covered by
funding available from centers.
(b) COMPETITIVE SELECTION.—The Administrator shall conduct
an initial competition to select the regional centers that will participate in the program 90 days after the publication of the final
program direction under section 12104 and every 5 years thereafter.
Funding for projects conducted through the regional centers shall
be awarded through a competitive, merit-reviewed process on the
basis of their relevance to the goals of the program and their
technical feasibility.

Deadlines.

33 USC 3426.
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SEC. 12106. COMPETITIVENESS.

SEC. 12107. AUTHORIZATION OF APPROPRIATIONS.

There are authorized to be appropriated to the National Oceanic
and Atmospheric Administration—
(1) for fiscal year 2009—
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(A) $13,750,000 for the regional centers, of which 50
percent shall be for West Coast regional centers and 50
percent shall be for East Coast regional centers; and
(B) $5,500,000 for the National Technology Institute;
(2) for fiscal year 2010—
(A) $15,125,000 for the regional centers, of which 50
percent shall be for West Coast regional centers and 50
percent shall be for East Coast regional centers; and
(B) $6,050,000 for the National Technology Institute;
(3) for fiscal year 2011—
(A) $16,638,000 for the regional centers, of which 50
percent shall be for West Coast regional centers and 50
percent shall be for East Coast regional centers; and
(B) $6,655,000 for the National Technology Institute;
(4) for fiscal year 2012—
(A) $18,301,000 for the regional centers, of which 50
percent shall be for West Coast regional centers and 50
percent shall be for East Coast regional centers; and
(B) $7,321,000 for the National Technology Institute;
(5) for fiscal year 2013—
(A) $20,131,000 for the regional centers, of which 50
percent shall be for West Coast regional centers and 50
percent shall be for East Coast regional centers; and
(B) $8,053,000 for the National Technology Institute;
(6) for fiscal year 2014—
(A) $22,145,000 for the regional centers, of which 50
percent shall be for West Coast regional centers and 50
percent shall be for East Coast regional centers; and
(B) $8,859,000 for the National Technology Institute;
and
(7) for fiscal year 2015—
(A) $24,359,000 for the regional centers, of which 50
percent shall be for West Coast regional centers and 50
percent shall be for East Coast regional centers; and
(B) $9,744,000 for the National Technology Institute.

Subtitle B—Ocean and Coastal Mapping
Integration Act

Ocean and
Coastal Mapping
Integration Act.

SEC. 12201. SHORT TITLE.

dkrause on GSDDPC29 with PUBLIC LAWS

This subtitle may be cited as the ‘‘Ocean and Coastal Mapping
Integration Act’’.

VerDate Nov 24 2008

33 USC 3501
note.

SEC. 12202. ESTABLISHMENT OF PROGRAM.

33 USC 3501.

(a) IN GENERAL.—The President, in coordination with the Interagency Committee on Ocean and Coastal Mapping and affected
coastal states, shall establish a program to develop a coordinated
and comprehensive Federal ocean and coastal mapping plan for
the Great Lakes and coastal state waters, the territorial sea, the
exclusive economic zone, and the continental shelf of the United
States that enhances ecosystem approaches in decision-making for
conservation and management of marine resources and habitats,
establishes research and mapping priorities, supports the siting
of research and other platforms, and advances ocean and coastal
science.

President.

12:34 Apr 23, 2009

Jkt 079139

PO 00011

Frm 00431

Fmt 6580

Sfmt 6581

E:\PUBLAW\PUBL011.111

APPS06

PsN: PUBL011

dkrause on GSDDPC29 with PUBLIC LAWS

123 STAT. 1422

PUBLIC LAW 111–11—MAR. 30, 2009

(b) MEMBERSHIP.—The Committee shall be comprised of highlevel representatives of the Department of Commerce, through the
National Oceanic and Atmospheric Administration, the Department
of the Interior, the National Science Foundation, the Department
of Defense, the Environmental Protection Agency, the Department
of Homeland Security, the National Aeronautics and Space Administration, and other appropriate Federal agencies involved in ocean
and coastal mapping.
(c) PROGRAM PARAMETERS.—In developing such a program, the
President, through the Committee, shall—
(1) identify all Federal and federally-funded programs conducting shoreline delineation and ocean or coastal mapping,
noting geographic coverage, frequency, spatial coverage, resolution, and subject matter focus of the data and location of
data archives;
(2) facilitate cost-effective, cooperative mapping efforts that
incorporate policies for contracting with non-governmental entities among all Federal agencies conducting ocean and coastal
mapping, by increasing data sharing, developing appropriate
data acquisition and metadata standards, and facilitating the
interoperability of in situ data collection systems, data processing, archiving, and distribution of data products;
(3) facilitate the adaptation of existing technologies as well
as foster expertise in new ocean and coastal mapping technologies, including through research, development, and training
conducted among Federal agencies and in cooperation with
non-governmental entities;
(4) develop standards and protocols for testing innovative
experimental mapping technologies and transferring new technologies between the Federal Government, coastal state, and
non-governmental entities;
(5) provide for the archiving, management, and distribution
of data sets through a national registry as well as provide
mapping products and services to the general public in service
of statutory requirements;
(6) develop data standards and protocols consistent with
standards developed by the Federal Geographic Data Committee for use by Federal, coastal state, and other entities
in mapping and otherwise documenting locations of federally
permitted activities, living and nonliving coastal and marine
resources, marine ecosystems, sensitive habitats, submerged
cultural resources, undersea cables, offshore aquaculture
projects, offshore energy projects, and any areas designated
for purposes of environmental protection or conservation and
management of living and nonliving coastal and marine
resources;
(7) identify the procedures to be used for coordinating the
collection and integration of Federal ocean and coastal mapping
data with coastal state and local government programs;
(8) facilitate, to the extent practicable, the collection of
real-time tide data and the development of hydrodynamic
models for coastal areas to allow for the application of Vdatum tools that will facilitate the seamless integration of
onshore and offshore maps and charts;
(9) establish a plan for the acquisition and collection of
ocean and coastal mapping data; and
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(10) set forth a timetable for completion and implementation of the plan.
SEC. 12203. INTERAGENCY COMMITTEE ON OCEAN AND COASTAL MAPPING.

33 USC 3502.

(a) IN GENERAL.—The Administrator of the National Oceanic
and Atmospheric Administration, within 30 days after the date
of enactment of this Act, shall convene or utilize an existing interagency committee on ocean and coastal mapping to implement
section 12202.
(b) MEMBERSHIP.—The committee shall be comprised of senior
representatives from Federal agencies with ocean and coastal mapping and surveying responsibilities. The representatives shall be
high-ranking officials of their respective agencies or departments
and, whenever possible, the head of the portion of the agency
or department that is most relevant to the purposes of this subtitle.
Membership shall include senior representatives from the National
Oceanic and Atmospheric Administration, the Chief of Naval Operations, the United States Geological Survey, the Minerals Management Service, the National Science Foundation, the National
Geospatial-Intelligence Agency, the United States Army Corps of
Engineers, the Coast Guard, the Environmental Protection Agency,
the Federal Emergency Management Agency, the National Aeronautics and Space Administration, and other appropriate Federal
agencies involved in ocean and coastal mapping.
(c) CO-CHAIRMEN.—The Committee shall be co-chaired by the
representative of the Department of Commerce and a representative
of the Department of the Interior.
(d) SUBCOMMITTEE.—The co-chairmen shall establish a subcommittee to carry out the day-to-day work of the Committee,
comprised of senior representatives of any member agency of the
committee. Working groups may be formed by the full Committee
to address issues of short duration. The subcommittee shall be
chaired by the representative from the National Oceanic and
Atmospheric Administration. The chairmen of the Committee may
create such additional subcommittees and working groups as may
be needed to carry out the work of Committee.
(e) MEETINGS.—The committee shall meet on a quarterly basis,
but each subcommittee and each working group shall meet on
an as-needed basis.
(f) COORDINATION.—The committee shall coordinate activities
when appropriate, with—
(1) other Federal efforts, including the Digital Coast,
Geospatial One-Stop, and the Federal Geographic Data Committee;
(2) international mapping activities;
(3) coastal states;
(4) user groups through workshops and other appropriate
mechanisms; and
(5) representatives of nongovernmental entities.
(g) ADVISORY PANEL.—The Administrator may convene an ocean
and coastal mapping advisory panel consisting of representatives
from non-governmental entities to provide input regarding activities
of the committee in consultation with the interagency committee.

Deadline.
Establishment.

SEC. 12204. BIENNIAL REPORTS.

33 USC 3503.

No later than 18 months after the date of enactment of this
Act, and biennially thereafter, the co-chairmen of the Committee
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shall transmit to the Committees on Commerce, Science, and
Transportation and Energy and Natural Resources of the Senate
and the Committee on Natural Resources of the House of Representatives a report detailing progress made in implementing this subtitle, including—
(1) an inventory of ocean and coastal mapping data within
the territorial sea and the exclusive economic zone and throughout the Continental Shelf of the United States, noting the
age and source of the survey and the spatial resolution
(metadata) of the data;
(2) identification of priority areas in need of survey coverage
using present technologies;
(3) a resource plan that identifies when priority areas
in need of modern ocean and coastal mapping surveys can
be accomplished;
(4) the status of efforts to produce integrated digital maps
of ocean and coastal areas;
(5) a description of any products resulting from coordinated
mapping efforts under this subtitle that improve public understanding of the coasts and oceans, or regulatory decisionmaking;
(6) documentation of minimum and desired standards for
data acquisition and integrated metadata;
(7) a statement of the status of Federal efforts to leverage
mapping technologies, coordinate mapping activities, share
expertise, and exchange data;
(8) a statement of resource requirements for organizations
to meet the goals of the program, including technology needs
for data acquisition, processing, and distribution systems;
(9) a statement of the status of efforts to declassify data
gathered by the Navy, the National Geospatial-Intelligence
Agency, and other agencies to the extent possible without jeopardizing national security, and make it available to partner
agencies and the public;
(10) a resource plan for a digital coast integrated mapping
pilot project for the northern Gulf of Mexico that will—
(A) cover the area from the authorized coastal counties
through the territorial sea;
(B) identify how such a pilot project will leverage public
and private mapping data and resources, such as the
United States Geological Survey National Map, to result
in an operational coastal change assessment program for
the subregion;
(11) the status of efforts to coordinate Federal programs
with coastal state and local government programs and leverage
those programs;
(12) a description of efforts of Federal agencies to increase
contracting with nongovernmental entities; and
(13) an inventory and description of any new Federal or
federally funded programs conducting shoreline delineation and
ocean or coastal mapping since the previous reporting cycle.

VerDate Nov 24 2008

33 USC 3504.

SEC. 12205. PLAN.

Deadline.

(a) IN GENERAL.—Not later than 6 months after the date of
enactment of this Act, the Administrator, in consultation with the
Committee, shall develop and submit to the Congress a plan for
an integrated ocean and coastal mapping initiative within the
National Oceanic and Atmospheric Administration.
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(b) PLAN REQUIREMENTS.—The plan shall—
(1) identify and describe all ocean and coastal mapping
programs within the agency, including those that conduct mapping or related activities in the course of existing missions,
such as hydrographic surveys, ocean exploration projects, living
marine resource conservation and management programs,
coastal zone management projects, and ocean and coastal
observations and science projects;
(2) establish priority mapping programs and establish and
periodically update priorities for geographic areas in surveying
and mapping across all missions of the National Oceanic and
Atmospheric Administration, as well as minimum data acquisition and metadata standards for those programs;
(3) encourage the development of innovative ocean and
coastal mapping technologies and applications, through
research and development through cooperative or other agreements with joint or cooperative research institutes or centers
and with other non-governmental entities;
(4) document available and developing technologies, best
practices in data processing and distribution, and leveraging
opportunities with other Federal agencies, coastal states, and
non-governmental entities;
(5) identify training, technology, and other resource requirements for enabling the National Oceanic and Atmospheric
Administration’s programs, vessels, and aircraft to support a
coordinated ocean and coastal mapping program;
(6) identify a centralized mechanism or office for coordinating data collection, processing, archiving, and dissemination
activities of all such mapping programs within the National
Oceanic and Atmospheric Administration that meets Federal
mandates for data accuracy and accessibility and designate
a repository that is responsible for archiving and managing
the distribution of all ocean and coastal mapping data to simplify the provision of services to benefit Federal and coastal
state programs; and
(7) set forth a timetable for implementation and completion
of the plan, including a schedule for submission to the Congress
of periodic progress reports and recommendations for integrating approaches developed under the initiative into the interagency program.
(c) NOAA JOINT OCEAN AND COASTAL MAPPING CENTERS.—
The Administrator may maintain and operate up to 3 joint ocean
and coastal mapping centers, including a joint hydrographic center,
which shall each be co-located with an institution of higher education. The centers shall serve as hydrographic centers of excellence
and may conduct activities necessary to carry out the purposes
of this subtitle, including—
(1) research and development of innovative ocean and
coastal mapping technologies, equipment, and data products;
(2) mapping of the United States Outer Continental Shelf
and other regions;
(3) data processing for nontraditional data and uses;
(4) advancing the use of remote sensing technologies, for
related issues, including mapping and assessment of essential
fish habitat and of coral resources, ocean observations, and
ocean exploration; and
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(5) providing graduate education and training in ocean
and coastal mapping sciences for members of the National
Oceanic and Atmospheric Administration Commissioned Officer
Corps, personnel of other agencies with ocean and coastal mapping programs, and civilian personnel.
(d) NOAA REPORT.—The Administrator shall continue developing a strategy for expanding contracting with non-governmental
entities to minimize duplication and take maximum advantage of
nongovernmental capabilities in fulfilling the Administration’s mapping and charting responsibilities. Within 120 days after the date
of enactment of this Act, the Administrator shall transmit a report
describing the strategy developed under this subsection to the Committee on Commerce, Science, and Transportation of the Senate
and the Committee on Natural Resources of the House of Representatives.
33 USC 3505.

SEC. 12206. EFFECT ON OTHER LAWS.

Nothing in this subtitle shall be construed to supersede or
alter the existing authorities of any Federal agency with respect
to ocean and coastal mapping.
33 USC 3506.

SEC. 12207. AUTHORIZATION OF APPROPRIATIONS.

(a) IN GENERAL.—In addition to the amounts authorized by
section 306 of the Hydrographic Services Improvement Act of 1998
(33 U.S.C. 892d), there are authorized to be appropriated to the
Administrator to carry out this subtitle—
(1) $26,000,000 for fiscal year 2009;
(2) $32,000,000 for fiscal year 2010;
(3) $38,000,000 for fiscal year 2011; and
(4) $45,000,000 for each of fiscal years 2012 through 2015.
(b) JOINT OCEAN AND COASTAL MAPPING CENTERS.—Of the
amounts appropriated pursuant to subsection (a), the following
amounts shall be used to carry out section 12205(c) of this subtitle:
(1) $11,000,000 for fiscal year 2009.
(2) $12,000,000 for fiscal year 2010.
(3) $13,000,000 for fiscal year 2011.
(4) $15,000,000 for each of fiscal years 2012 through 2015.
(c) COOPERATIVE AGREEMENTS.—To carry out interagency
activities under section 12203 of this subtitle, the head of any
department or agency may execute a cooperative agreement with
the Administrator, including those authorized by section 5 of the
Act of August 6, 1947 (33 U.S.C. 883e).
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33 USC 3507.

SEC. 12208. DEFINITIONS.

In this subtitle:
(1) ADMINISTRATOR.—The term ‘‘Administrator’ ’’ means the
Administrator of the National Oceanic and Atmospheric
Administration.
(2) COASTAL STATE.—The term ‘‘coastal state’’ has the
meaning given that term by section 304(4) of the Coastal Zone
Management Act of 1972 (16 U.S.C. 1453(4).
(3) COMMITTEE.—The term ‘‘Committee’’ means the Interagency Ocean and Coastal Mapping Committee established by
section 12203.
(4) EXCLUSIVE ECONOMIC ZONE.—The term ‘‘exclusive economic zone’’ means the exclusive economic zone of the United
States established by Presidential Proclamation No. 5030, of
March 10, 1983.
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(5) OCEAN AND COASTAL MAPPING.—The term ‘‘ocean and
coastal mapping’’ means the acquisition, processing, and
management of physical, biological, geological, chemical, and
archaeological characteristics and boundaries of ocean and
coastal areas, resources, and sea beds through the use of acoustics, satellites, aerial photogrammetry, light and imaging, direct
sampling, and other mapping technologies.
(6) TERRITORIAL SEA.—The term ‘‘territorial sea’’ means
the belt of sea measured from the baseline of the United States
determined in accordance with international law, as set forth
in Presidential Proclamation Number 5928, dated December
27, 1988.
(7) NONGOVERNMENTAL ENTITIES.—The term ‘‘nongovernmental entities’’ includes nongovernmental organizations, members of the academic community, and private sector organizations that provide products and services associated with measuring, locating, and preparing maps, charts, surveys, aerial
photographs, satellite imagines, or other graphical or digital
presentations depicting natural or manmade physical features,
phenomena, and legal boundaries of the Earth.
(8) OUTER CONTINENTAL SHELF.—The term ‘‘Outer Continental Shelf’’ means all submerged lands lying seaward and
outside of lands beneath navigable waters (as that term is
defined in section 2 of the Submerged Lands Act (43 U.S.C.
1301)), and of which the subsoil and seabed appertain to the
United States and are subject to its jurisdiction and control.

Subtitle C—Integrated Coastal and Ocean
Observation System Act of 2009
SEC. 12301. SHORT TITLE.

This subtitle may be cited as the ‘‘Integrated Coastal and
Ocean Observation System Act of 2009’’.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 12302. PURPOSES.

Integrated
Coastal and
Ocean
Observation
System Act
of 2009.
33 USC 3601
note.
33 USC 3601.

The purposes of this subtitle are to—
(1) establish a national integrated System of ocean, coastal,
and Great Lakes observing systems, comprised of Federal and
non-Federal components coordinated at the national level by
the National Ocean Research Leadership Council and at the
regional level by a network of regional information coordination
entities, and that includes in situ, remote, and other coastal
and ocean observation, technologies, and data management and
communication systems, and is designed to address regional
and national needs for ocean information, to gather specific
data on key coastal, ocean, and Great Lakes variables, and
to ensure timely and sustained dissemination and availability
of these data to—
(A) support national defense, marine commerce,
navigation safety, weather, climate, and marine forecasting,
energy siting and production, economic development, ecosystem-based marine, coastal, and Great Lakes resource
management, public safety, and public outreach training
and education;
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(B) promote greater public awareness and stewardship
of the Nation’s ocean, coastal, and Great Lakes resources
and the general public welfare; and
(C) enable advances in scientific understanding to support the sustainable use, conservation, management, and
understanding of healthy ocean, coastal, and Great Lakes
resources;
(2) improve the Nation’s capability to measure, track,
explain, and predict events related directly and indirectly to
weather and climate change, natural climate variability, and
interactions between the oceanic and atmospheric environments, including the Great Lakes; and
(3) authorize activities to promote basic and applied
research to develop, test, and deploy innovations and improvements in coastal and ocean observation technologies, modeling
systems, and other scientific and technological capabilities to
improve our conceptual understanding of weather and climate,
ocean-atmosphere dynamics, global climate change, physical,
chemical, and biological dynamics of the ocean, coastal and
Great Lakes environments, and to conserve healthy and restore
degraded coastal ecosystems.
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33 USC 3602.

SEC. 12303. DEFINITIONS.

In this subtitle:
(1) ADMINISTRATOR.—The term ‘‘Administrator’’ means the
Under Secretary of Commerce for Oceans and Atmosphere in
the Under Secretary’s capacity as Administrator of the National
Oceanic and Atmospheric Administration.
(2) COUNCIL.—The term ‘‘Council’’ means the National
Ocean Research Leadership Council established by section 7902
of title 10, United States Code.
(3) FEDERAL ASSETS.—The term ‘‘Federal assets’’ means
all relevant non-classified civilian coastal and ocean observations, technologies, and related modeling, research, data
management, basic and applied technology research and
development, and public education and outreach programs, that
are managed by member agencies of the Council.
(4) INTERAGENCY OCEAN OBSERVATION COMMITTEE.—The
term ‘‘Interagency Ocean Observation Committee’’ means the
committee established under section 12304(c)(2).
(5) NON-FEDERAL ASSETS.—The term ‘‘non-Federal assets’’
means all relevant coastal and ocean observation technologies,
related basic and applied technology research and development,
and public education and outreach programs that are integrated
into the System and are managed through States, regional
organizations, universities, nongovernmental organizations, or
the private sector.
(6) REGIONAL INFORMATION COORDINATION ENTITIES.—
(A) IN GENERAL.—The term ‘‘regional information
coordination entity’’ means an organizational body that
is certified or established by contract or memorandum by
the lead Federal agency designated in section 12304(c)(3)
of this subtitle and coordinates State, Federal, local, and
private interests at a regional level with the responsibility
of engaging the private and public sectors in designing,
operating, and improving regional coastal and ocean
observing systems in order to ensure the provision of data
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and information that meet the needs of user groups from
the respective regions.
(B) CERTAIN INCLUDED ASSOCIATIONS.—The term
‘‘regional information coordination entity’’ includes regional
associations described in the System Plan.
(7) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of Commerce, acting through the National Oceanic and
Atmospheric Administration.
(8) SYSTEM.—The term ‘‘System’’ means the National
Integrated Coastal and Ocean Observation System established
under section 12304.
(9) SYSTEM PLAN.—The term ‘‘System Plan’’ means the
plan contained in the document entitled ‘‘Ocean. US Publication
No. 9, The First Integrated Ocean Observing System (IOOS)
Development Plan’’, as updated by the Council under this subtitle.

VerDate Nov 24 2008

SEC. 12304. INTEGRATED COASTAL AND OCEAN OBSERVING SYSTEM.

33 USC 3603.

(a) ESTABLISHMENT.—The President, acting through the
Council, shall establish a National Integrated Coastal and Ocean
Observation System to fulfill the purposes set forth in section
12302 of this subtitle and the System Plan and to fulfill the Nation’s
international obligations to contribute to the Global Earth Observation System of Systems and the Global Ocean Observing System.
(b) SYSTEM ELEMENTS.—
(1) IN GENERAL.—In order to fulfill the purposes of this
subtitle, the System shall be national in scope and consist
of—
(A) Federal assets to fulfill national and international
observation missions and priorities;
(B) non-Federal assets, including a network of regional
information coordination entities identified under subsection (c)(4), to fulfill regional observation missions and
priorities;
(C) data management, communication, and modeling
systems for the timely integration and dissemination of
data and information products from the System;
(D) a research and development program conducted
under the guidance of the Council, consisting of—
(i) basic and applied research and technology
development to improve understanding of coastal and
ocean systems and their relationships to human activities and to ensure improvement of operational assets
and products, including related infrastructure,
observing technologies, and information and data processing and management technologies; and
(ii) large scale computing resources and research
to advance modeling of coastal and ocean processes.
(2) ENHANCING ADMINISTRATION AND MANAGEMENT.—The
head of each Federal agency that has administrative jurisdiction over a Federal asset shall support the purposes of this
subtitle and may take appropriate actions to enhance internal
agency administration and management to better support,
integrate, finance, and utilize observation data, products, and
services developed under this section to further its own agency
mission and responsibilities.

President.
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(3) AVAILABILITY OF DATA.—The head of each Federal
agency that has administrative jurisdiction over a Federal asset
shall make available data that are produced by that asset
and that are not otherwise restricted for integration, management, and dissemination by the System.
(4) NON-FEDERAL ASSETS.—Non-Federal assets shall be
coordinated, as appropriate, by the Interagency Ocean
Observing Committee or by regional information coordination
entities.
(c) POLICY OVERSIGHT, ADMINISTRATION, AND REGIONAL
COORDINATION.—
(1) COUNCIL FUNCTIONS.—The Council shall serve as the
policy and coordination oversight body for all aspects of the
System. In carrying out its responsibilities under this subtitle,
the Council shall—
(A) approve and adopt comprehensive System budgets
developed and maintained by the Interagency Ocean
Observation Committee to support System operations,
including operations of both Federal and non-Federal
assets;
(B) ensure coordination of the System with other
domestic and international earth observing activities
including the Global Ocean Observing System and the
Global Earth Observing System of Systems, and provide,
as appropriate, support for and representation on United
States delegations to international meetings on coastal and
ocean observing programs; and
(C) encourage coordinated intramural and extramural
research and technology development, and a process to
transition developing technology and methods into operations of the System.
(2) INTERAGENCY OCEAN OBSERVATION COMMITTEE.—The
Council shall establish or designate an Interagency Ocean
Observation Committee which shall—
(A) prepare annual and long-term plans for consideration and approval by the Council for the integrated design,
operation, maintenance, enhancement and expansion of the
System to meet the objectives of this subtitle and the
System Plan;
(B) develop and transmit to Congress at the time of
submission of the President’s annual budget request an
annual coordinated, comprehensive budget to operate all
elements of the System identified in subsection (b), and
to ensure continuity of data streams from Federal and
non-Federal assets;
(C) establish required observation data variables to
be gathered by both Federal and non-Federal assets and
identify, in consultation with regional information coordination entities, priorities for System observations;
(D) establish protocols and standards for System data
processing, management, and communication;
(E) develop contract certification standards and compliance procedures for all non-Federal assets, including
regional information coordination entities, to establish eligibility for integration into the System and to ensure compliance with all applicable standards and protocols established
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by the Council, and ensure that regional observations are
integrated into the System on a sustained basis;
(F) identify gaps in observation coverage or needs for
capital improvements of both Federal assets and non-Federal assets;
(G) subject to the availability of appropriations, establish through one or more participating Federal agencies,
in consultation with the System advisory committee established under subsection (d), a competitive matching grant
or other programs—
(i) to promote intramural and extramural research
and development of new, innovative, and emerging
observation technologies including testing and field
trials; and
(ii) to facilitate the migration of new, innovative,
and emerging scientific and technological advances
from research and development to operational deployment;
(H) periodically review and recommend to the Council,
in consultation with the Administrator, revisions to the
System Plan;
(I) ensure collaboration among Federal agencies participating in the activities of the Committee; and
(J) perform such additional duties as the Council may
delegate.
(3) LEAD FEDERAL AGENCY.—The National Oceanic and
Atmospheric Administration shall function as the lead Federal
agency for the implementation and administration of the
System, in consultation with the Council, the Interagency
Ocean Observation Committee, other Federal agencies that
maintain portions of the System, and the regional information
coordination entities, and shall—
(A) establish an Integrated Ocean Observing Program
Office within the National Oceanic and Atmospheric
Administration utilizing to the extent necessary, personnel
from member agencies participating on the Interagency
Ocean Observation Committee, to oversee daily operations
and coordination of the System;
(B) implement policies, protocols, and standards
approved by the Council and delegated by the Interagency
Ocean Observing Committee;
(C) promulgate program guidelines to certify and
integrate non-Federal assets, including regional information coordination entities, into the System to provide
regional coastal and ocean observation data that meet the
needs of user groups from the respective regions;
(D) have the authority to enter into and oversee contracts, leases, grants or cooperative agreements with nonFederal assets, including regional information coordination
entities, to support the purposes of this subtitle on such
terms as the Administrator deems appropriate;
(E) implement a merit-based, competitive funding
process to support non-Federal assets, including the
development and maintenance of a network of regional
information coordination entities, and develop and implement a process for the periodic review and evaluation of
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all non-Federal assets, including regional information
coordination entities;
(F) provide opportunities for competitive contracts and
grants for demonstration projects to design, develop,
integrate, deploy, and support components of the System;
(G) establish efficient and effective administrative
procedures for allocation of funds among contractors,
grantees, and non-Federal assets, including regional
information coordination entities in a timely manner, and
contingent on appropriations according to the budget
adopted by the Council;
(H) develop and implement a process for the periodic
review and evaluation of regional information coordination
entities;
(I) formulate an annual process by which gaps in
observation coverage or needs for capital improvements
of Federal assets and non-Federal assets of the System
are identified by the regional information coordination entities, the Administrator, or other members of the System
and transmitted to the Interagency Ocean Observing Committee;
(J) develop and be responsible for a data management
and communication system, in accordance with standards
and protocols established by the Council, by which all
data collected by the System regarding ocean and coastal
waters of the United States including the Great Lakes,
are processed, stored, integrated, and made available to
all end-user communities;
(K) implement a program of public education and outreach to improve public awareness of global climate change
and effects on the ocean, coastal, and Great Lakes environment;
(L) report annually to the Interagency Ocean Observing
Committee on the accomplishments, operational needs, and
performance of the System to contribute to the annual
and long-term plans developed pursuant to subsection
(c)(2)(A)(i); and
(M) develop a plan to efficiently integrate into the
System new, innovative, or emerging technologies that have
been demonstrated to be useful to the System and which
will fulfill the purposes of this subtitle and the System
Plan.
(4) REGIONAL INFORMATION COORDINATION ENTITIES.—
(A) IN GENERAL.—To be certified or established under
this subtitle, a regional information coordination entity
shall be certified or established by contract or agreement
by the Administrator, and shall agree to meet the certification standards and compliance procedure guidelines
issued by the Administrator and information needs of user
groups in the region while adhering to national standards
and shall—
(i) demonstrate an organizational structure
capable of gathering required System observation data,
supporting and integrating all aspects of coastal and
ocean observing and information programs within a
region and that reflects the needs of State and local
governments, commercial interests, and other users
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and beneficiaries of the System and other requirements
specified under this subtitle and the System Plan;
(ii) identify gaps in observation coverage needs
for capital improvements of Federal assets and nonFederal assets of the System, or other recommendations to assist in the development of the annual and
long-term plans created pursuant to subsection
(c)(2)(A)(i) and transmit such information to the Interagency Ocean Observing Committee via the Program
Office;
(iii) develop and operate under a strategic operational plan that will ensure the efficient and effective
administration of programs and assets to support daily
data observations for integration into the System,
pursuant to the standards approved by the Council;
(iv) work cooperatively with governmental and
non-governmental entities at all levels to identify and
provide information products of the System for multiple
users within the service area of the regional information coordination entities; and
(v) comply with all financial oversight requirements established by the Administrator, including
requirements relating to audits.
(B) PARTICIPATION.—For the purposes of this subtitle,
employees of Federal agencies may participate in the functions of the regional information coordination entities.
(d) SYSTEM ADVISORY COMMITTEE.—
(1) IN GENERAL.—The Administrator shall establish or designate a System advisory committee, which shall provide advice
as may be requested by the Administrator or the Interagency
Ocean Observing Committee.
(2) PURPOSE.—The purpose of the System advisory committee is to advise the Administrator and the Interagency
Ocean Observing Committee on—
(A) administration, operation, management, and
maintenance of the System, including integration of Federal and non-Federal assets and data management and
communication aspects of the System, and fulfillment of
the purposes set forth in section 12302;
(B) expansion and periodic modernization and upgrade
of technology components of the System;
(C) identification of end-user communities, their needs
for information provided by the System, and the System’s
effectiveness in disseminating information to end-user
communities and the general public; and
(D) any other purpose identified by the Administrator
or the Interagency Ocean Observing Committee.
(3) MEMBERS.—
(A) IN GENERAL.—The System advisory committee shall
be composed of members appointed by the Administrator.
Members shall be qualified by education, training, and
experience to evaluate scientific and technical information
related to the design, operation, maintenance, or use of
the System, or use of data products provided through the
System.
(B) TERMS OF SERVICE.—Members shall be appointed
for 3-year terms, renewable once. A vacancy appointment
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shall be for the remainder of the unexpired term of the
vacancy, and an individual so appointed may subsequently
be appointed for 2 full 3-year terms if the remainder of
the unexpired term is less than 1 year.
(C) CHAIRPERSON.—The Administrator shall designate
a chairperson from among the members of the System
advisory committee.
(D) APPOINTMENT.—Members of the System advisory
committee shall be appointed as special Government
employees for purposes of section 202(a) of title 18, United
States Code.
(4) ADMINISTRATIVE PROVISIONS.—
(A) REPORTING.—The System advisory committee shall
report to the Administrator and the Interagency Ocean
Observing Committee, as appropriate.
(B) ADMINISTRATIVE SUPPORT.—The Administrator
shall provide administrative support to the System advisory
committee.
(C) MEETINGS.—The System advisory committee shall
meet at least once each year, and at other times at the
call of the Administrator, the Interagency Ocean Observing
Committee, or the chairperson.
(D) COMPENSATION AND EXPENSES.—Members of the
System advisory committee shall not be compensated for
service on that Committee, but may be allowed travel
expenses, including per diem in lieu of subsistence, in
accordance with subchapter I of chapter 57 of title 5, United
States Code.
(E) EXPIRATION.—Section 14 of the Federal Advisory
Committee Act (5 U.S.C. App.) shall not apply to the
System advisory committee.
(e) CIVIL LIABILITY.—For purposes of determining liability
arising from the dissemination and use of observation data gathered
pursuant to this section, any non-Federal asset or regional information coordination entity incorporated into the System by contract,
lease, grant, or cooperative agreement under subsection (c)(3)(D)
that is participating in the System shall be considered to be part
of the National Oceanic and Atmospheric Administration. Any
employee of such a non-Federal asset or regional information
coordination entity, while operating within the scope of his or
her employment in carrying out the purposes of this subtitle, with
respect to tort liability, is deemed to be an employee of the Federal
Government.
(f) LIMITATION.—Nothing in this subtitle shall be construed
to invalidate existing certifications, contracts, or agreements
between regional information coordination entities and other elements of the System.
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33 USC 3604.

SEC. 12305. INTERAGENCY FINANCING AND AGREEMENTS.

(a) IN GENERAL.—To carry out interagency activities under
this subtitle, the Secretary of Commerce may execute cooperative
agreements, or any other agreements, with, and receive and expend
funds made available by, any State or subdivision thereof, any
Federal agency, or any public or private organization, or individual.
(b) RECIPROCITY.—Member Departments and agencies of the
Council shall have the authority to create, support, and maintain
joint centers, and to enter into and perform such contracts, leases,
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grants, and cooperative agreements as may be necessary to carry
out the purposes of this subtitle and fulfillment of the System
Plan.
SEC. 12306. APPLICATION WITH OTHER LAWS.

33 USC 3605.

dkrause on GSDDPC29 with PUBLIC LAWS

Nothing in this subtitle supersedes or limits the authority
of any agency to carry out its responsibilities and missions under
other laws.

VerDate Nov 24 2008

SEC. 12307. REPORT TO CONGRESS.

33 USC 3606.

(a) REQUIREMENT.—Not later than 2 years after the date of
the enactment of this Act and every 2 years thereafter, the Administrator shall prepare and the President acting through the Council
shall approve and transmit to the Congress a report on progress
made in implementing this subtitle.
(b) CONTENTS.—The report shall include—
(1) a description of activities carried out under this subtitle
and the System Plan;
(2) an evaluation of the effectiveness of the System,
including an evaluation of progress made by the Council to
achieve the goals identified under the System Plan;
(3) identification of Federal and non-Federal assets as
determined by the Council that have been integrated into the
System, including assets essential to the gathering of required
observation data variables necessary to meet the respective
missions of Council agencies;
(4) a review of procurements, planned or initiated, by each
Council agency to enhance, expand, or modernize the observation capabilities and data products provided by the System,
including data management and communication subsystems;
(5) an assessment regarding activities to integrate Federal
and non-Federal assets, nationally and on the regional level,
and discussion of the performance and effectiveness of regional
information coordination entities to coordinate regional observation operations;
(6) a description of benefits of the program to users of
data products resulting from the System (including the general
public, industries, scientists, resource managers, emergency
responders, policy makers, and educators);
(7) recommendations concerning—
(A) modifications to the System; and
(B) funding levels for the System in subsequent fiscal
years; and
(8) the results of a periodic external independent programmatic audit of the System.

President.

SEC. 12308. PUBLIC-PRIVATE USE POLICY.

33 USC 3607.

The Council shall develop a policy within 6 months after the
date of the enactment of this Act that defines processes for making
decisions about the roles of the Federal Government, the States,
regional information coordination entities, the academic community,
and the private sector in providing to end-user communities environmental information, products, technologies, and services related
to the System. The Council shall publish the policy in the Federal
Register for public comment for a period not less than 60 days.
Nothing in this section shall be construed to require changes in
policy in effect on the date of enactment of this Act.

Deadline.
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33 USC 3608.

SEC. 12309. INDEPENDENT COST ESTIMATE.

Deadline.

Within 1 year after the date of enactment of this Act, the
Interagency Ocean Observation Committee, through the Administrator and the Director of the National Science Foundation, shall
obtain an independent cost estimate for operations and maintenance
of existing Federal assets of the System, and planned or anticipated
acquisition, operation, and maintenance of new Federal assets for
the System, including operation facilities, observation equipment,
modeling and software, data management and communication, and
other essential components. The independent cost estimate shall
be transmitted unabridged and without revision by the Administrator to Congress.

33 USC 3609.

SEC. 12310. INTENT OF CONGRESS.

It is the intent of Congress that funding provided to agencies
of the Council to implement this subtitle shall supplement, and
not replace, existing sources of funding for other programs. It is
the further intent of Congress that agencies of the Council shall
not enter into contracts or agreements for the development or
procurement of new Federal assets for the System that are estimated to be in excess of $250,000,000 in life-cycle costs without
first providing adequate notice to Congress and opportunity for
review and comment.
33 USC 3610.

SEC. 12311. AUTHORIZATION OF APPROPRIATIONS.

There are authorized to be appropriated to the Secretary of
Commerce for fiscal years 2009 through 2013 such sums as are
necessary to fulfill the purposes of this subtitle and support activities identified in the annual coordinated System budget developed
by the Interagency Ocean Observation Committee and submitted
to the Congress.
Federal Ocean
Acidification
Research and
Monitoring Act
of 2009.
33 USC 3701
note.
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33 USC 3701.

Subtitle D—Federal Ocean Acidification
Research and Monitoring Act of 2009
SEC. 12401. SHORT TITLE.

This subtitle may be cited as the ‘‘Federal Ocean Acidification
Research And Monitoring Act of 2009’’ or the ‘‘FOARAM Act’’.
SEC. 12402. PURPOSES.

(a) PURPOSES.—The purposes of this subtitle are to provide
for—
(1) development and coordination of a comprehensive interagency plan to—
(A) monitor and conduct research on the processes
and consequences of ocean acidification on marine organisms and ecosystems; and
(B) establish an interagency research and monitoring
program on ocean acidification;
(2) establishment of an ocean acidification program within
the National Oceanic and Atmospheric Administration;
(3) assessment and consideration of regional and national
ecosystem and socioeconomic impacts of increased ocean acidification; and
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(4) research adaptation strategies and techniques for effectively conserving marine ecosystems as they cope with increased
ocean acidification.
SEC. 12403. DEFINITIONS.

33 USC 3702.

In this subtitle:
(1) OCEAN ACIDIFICATION.—The term ‘‘ocean acidification’’
means the decrease in pH of the Earth’s oceans and changes
in ocean chemistry caused by chemical inputs from the
atmosphere, including carbon dioxide.
(2) SECRETARY.—The term ‘‘Secretary’’ means the Secretary
of Commerce, acting through the Administrator of the National
Oceanic and Atmospheric Administration.
(3) SUBCOMMITTEE.—The term ‘‘Subcommittee’’ means the
Joint Subcommittee on Ocean Science and Technology of the
National Science and Technology Council.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 12404. INTERAGENCY SUBCOMMITTEE.

33 USC 3703.

(a) DESIGNATION.—
(1) IN GENERAL.—The Joint Subcommittee on Ocean Science
and Technology of the National Science and Technology Council
shall coordinate Federal activities on ocean acidification and
establish an interagency working group.
(2) MEMBERSHIP.—The interagency working group on ocean
acidification shall be comprised of senior representatives from
the National Oceanic and Atmospheric Administration, the
National Science Foundation, the National Aeronautics and
Space Administration, the United States Geological Survey,
the United States Fish and Wildlife Service, and such other
Federal agencies as appropriate.
(3) CHAIRMAN.—The interagency working group shall be
chaired by the representative from the National Oceanic and
Atmospheric Administration.
(b) DUTIES.—The Subcommittee shall—
(1) develop the strategic research and monitoring plan to
guide Federal research on ocean acidification required under
section 12405 of this subtitle and oversee the implementation
of the plan;
(2) oversee the development of—
(A) an assessment of the potential impacts of ocean
acidification on marine organisms and marine ecosystems;
and
(B) adaptation and mitigation strategies to conserve
marine organisms and ecosystems exposed to ocean acidification;
(3) facilitate communication and outreach opportunities
with nongovernmental organizations and members of the stakeholder community with interests in marine resources;
(4) coordinate the United States Federal research and monitoring program with research and monitoring programs and
scientists from other nations; and
(5) establish or designate an Ocean Acidification Information Exchange to make information on ocean acidification developed through or utilized by the interagency ocean acidification
program accessible through electronic means, including
information which would be useful to policymakers, researchers,
and other stakeholders in mitigating or adapting to the impacts
of ocean acidification.
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(c) REPORTS TO CONGRESS.—
(1) INITIAL REPORT.—Not later than 1 year after the date
of enactment of this Act, the Subcommittee shall transmit
a report to the Committee on Commerce, Science, and Transportation of the Senate and the Committee on Science and Technology and the Committee on Natural Resources of the House
of Representatives that—
(A) includes a summary of federally funded ocean
acidification research and monitoring activities, including
the budget for each of these activities; and
(B) describes the progress in developing the plan
required under section 12405 of this subtitle.
(2) BIENNIAL REPORT.—Not later than 2 years after the
delivery of the initial report under paragraph (1) and every
2 years thereafter, the Subcommittee shall transmit a report
to the Committee on Commerce, Science, and Transportation
of the Senate and the Committee on Science and Technology
and the Committee on Natural Resources of the House of Representatives that includes—
(A) a summary of federally funded ocean acidification
research and monitoring activities, including the budget
for each of these activities; and
(B) an analysis of the progress made toward achieving
the goals and priorities for the interagency research plan
developed by the Subcommittee under section 12405.
(3) STRATEGIC RESEARCH PLAN.—Not later than 2 years
after the date of enactment of this Act, the Subcommittee
shall transmit the strategic research plan developed under
section 12405 to the Committee on Commerce, Science, and
Transportation of the Senate and the Committee on Science
and Technology and the Committee on Natural Resources of
the House of Representatives. A revised plan shall be submitted
at least once every 5 years thereafter.
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SEC. 12405. STRATEGIC RESEARCH PLAN.

Deadline.

(a) IN GENERAL.—Not later than 2 years after the date of
enactment of this Act, the Subcommittee shall develop a strategic
plan for Federal research and monitoring on ocean acidification
that will provide for an assessment of the impacts of ocean acidification on marine organisms and marine ecosystems and the development of adaptation and mitigation strategies to conserve marine
organisms and marine ecosystems. In developing the plan, the
Subcommittee shall consider and use information, reports, and
studies of ocean acidification that have identified research and
monitoring needed to better understand ocean acidification and
its potential impacts, and recommendations made by the National
Academy of Sciences in the review of the plan required under
subsection (d).
(b) CONTENTS OF THE PLAN.—The plan shall—
(1) provide for interdisciplinary research among the ocean
sciences, and coordinated research and activities to improve
the understanding of ocean chemistry that will affect marine
ecosystems;
(2) establish, for the 10-year period beginning in the year
the plan is submitted, the goals and priorities for Federal
research and monitoring which will—
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(A) advance understanding of ocean acidification and
its physical, chemical, and biological impacts on marine
organisms and marine ecosystems;
(B) improve the ability to assess the socioeconomic
impacts of ocean acidification; and
(C) provide information for the development of adaptation and mitigation strategies to conserve marine organisms and marine ecosystems;
(3) describe specific activities, including—
(A) efforts to determine user needs;
(B) research activities;
(C) monitoring activities;
(D) technology and methods development;
(E) data collection;
(F) database development;
(G) modeling activities;
(H) assessment of ocean acidification impacts; and
(I) participation in international research efforts;
(4) identify relevant programs and activities of the Federal
agencies that contribute to the interagency program directly
and indirectly and set forth the role of each Federal agency
in implementing the plan;
(5) consider and utilize, as appropriate, reports and studies
conducted by Federal agencies, the National Research Council,
or other entities;
(6) make recommendations for the coordination of the ocean
acidification research and monitoring activities of the United
States with such activities of other nations and international
organizations;
(7) outline budget requirements for Federal ocean acidification research and monitoring and assessment activities to be
conducted by each agency under the plan;
(8) identify the monitoring systems and sampling programs
currently employed in collecting data relevant to ocean acidification and prioritize additional monitoring systems that may
be needed to ensure adequate data collection and monitoring
of ocean acidification and its impacts; and
(9) describe specific activities designed to facilitate outreach
and data and information exchange with stakeholder communities.
(c) PROGRAM ELEMENTS.—The plan shall include at a minimum
the following program elements:
(1) Monitoring of ocean chemistry and biological impacts
associated with ocean acidification at selected coastal and openocean monitoring stations, including satellite-based monitoring
to characterize—
(A) marine ecosystems;
(B) changes in marine productivity; and
(C) changes in surface ocean chemistry.
(2) Research to understand the species specific physiological
responses of marine organisms to ocean acidification, impacts
on marine food webs of ocean acidification, and to develop
environmental and ecological indices that track marine ecosystem responses to ocean acidification.
(3) Modeling to predict changes in the ocean carbon cycle
as a function of carbon dioxide and atmosphere-induced changes
in temperature, ocean circulation, biogeochemistry, ecosystem
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and terrestrial input, and modeling to determine impacts on
marine ecosystems and individual marine organisms.
(4) Technology development and standardization of carbonate chemistry measurements on moorings and autonomous
floats.
(5) Assessment of socioeconomic impacts of ocean acidification and development of adaptation and mitigation strategies
to conserve marine organisms and marine ecosystems.
(d) NATIONAL ACADEMY OF SCIENCES EVALUATION.—The Secretary shall enter into an agreement with the National Academy
of Sciences to review the plan.
(e) PUBLIC PARTICIPATION.—In developing the plan, the Subcommittee shall consult with representatives of academic, State,
industry and environmental groups. Not later than 90 days before
the plan, or any revision thereof, is submitted to the Congress,
the plan shall be published in the Federal Register for a public
comment period of not less than 60 days.
SEC. 12406. NOAA OCEAN ACIDIFICATION ACTIVITIES.

(a) IN GENERAL.—The Secretary shall establish and maintain
an ocean acidification program within the National Oceanic and
Atmospheric Administration to conduct research, monitoring, and
other activities consistent with the strategic research and
implementation plan developed by the Subcommittee under section
12405 that—
(1) includes—
(A) interdisciplinary research among the ocean and
atmospheric sciences, and coordinated research and activities to improve understanding of ocean acidification;
(B) the establishment of a long-term monitoring program of ocean acidification utilizing existing global and
national ocean observing assets, and adding instrumentation and sampling stations as appropriate to the aims
of the research program;
(C) research to identify and develop adaptation strategies and techniques for effectively conserving marine ecosystems as they cope with increased ocean acidification;
(D) as an integral part of the research programs
described in this subtitle, educational opportunities that
encourage an interdisciplinary and international approach
to exploring the impacts of ocean acidification;
(E) as an integral part of the research programs
described in this subtitle, national public outreach activities
to improve the understanding of current scientific knowledge of ocean acidification and its impacts on marine
resources; and
(F) coordination of ocean acidification monitoring and
impacts research with other appropriate international
ocean science bodies such as the International Oceanographic Commission, the International Council for the
Exploration of the Sea, the North Pacific Marine Science
Organization, and others;
(2) provides grants for critical research projects that explore
the effects of ocean acidification on ecosystems and the socioeconomic impacts of increased ocean acidification that are relevant to the goals and priorities of the strategic research plan;
and
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(3) incorporates a competitive merit-based process for
awarding grants that may be conducted jointly with other
participating agencies or under the National Oceanographic
Partnership Program under section 7901 of title 10, United
States Code.
(b) ADDITIONAL AUTHORITY.—In conducting the Program, the
Secretary may enter into and perform such contracts, leases, grants,
or cooperative agreements as may be necessary to carry out the
purposes of this subtitle on such terms as the Secretary considers
appropriate.
SEC. 12407. NSF OCEAN ACIDIFICATION ACTIVITIES.

33 USC 3706.

(a) RESEARCH ACTIVITIES.—The Director of the National Science
Foundation shall continue to carry out research activities on ocean
acidification which shall support competitive, merit-based, peerreviewed proposals for research and monitoring of ocean acidification and its impacts, including—
(1) impacts on marine organisms and marine ecosystems;
(2) impacts on ocean, coastal, and estuarine biogeochemistry; and
(3) the development of methodologies and technologies to
evaluate ocean acidification and its impacts.
(b) CONSISTENCY.—The research activities shall be consistent
with the strategic research plan developed by the Subcommittee
under section 12405.
(c) COORDINATION.—The Director shall encourage coordination
of the Foundation’s ocean acidification activities with such activities
of other nations and international organizations.
SEC. 12408. NASA OCEAN ACIDIFICATION ACTIVITIES.

33 USC 3707.

(a) OCEAN ACIDIFICATION ACTIVITIES.—The Administrator of
the National Aeronautics and Space Administration, in coordination
with other relevant agencies, shall ensure that space-based monitoring assets are used in as productive a manner as possible for
monitoring of ocean acidification and its impacts.
(b) PROGRAM CONSISTENCY.—The Administrator shall ensure
that the Agency’s research and monitoring activities on ocean
acidification are carried out in a manner consistent with the strategic research plan developed by the Subcommittee under section
12405.
(c) COORDINATION.—The Administrator shall encourage
coordination of the Agency’s ocean acidification activities with such
activities of other nations and international organizations.
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SEC. 12409. AUTHORIZATION OF APPROPRIATIONS.

33 USC 3708.

(a) NOAA.—There are authorized to be appropriated to
National Oceanic and Atmospheric Administration to carry
the purposes of this subtitle—
(1) $8,000,000 for fiscal year 2009;
(2) $12,000,000 for fiscal year 2010;
(3) $15,000,000 for fiscal year 2011; and
(4) $20,000,000 for fiscal year 2012.
(b) NSF.—There are authorized to be appropriated to
National Science Foundation to carry out the purposes of
subtitle—
(1) $6,000,000 for fiscal year 2009;
(2) $8,000,000 for fiscal year 2010;
(3) $12,000,000 for fiscal year 2011; and
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(4) $15,000,000 for fiscal year 2012.

Subtitle E—Coastal and Estuarine Land
Conservation Program

Coastal and
Estuarine Land
Conservation
Program Act.

SEC. 12501. SHORT TITLE.

16 USC 1451
note.

This Act may be cited as the ‘‘Coastal and Estuarine Land
Conservation Program Act’’.
SEC. 12502. AUTHORIZATION OF COASTAL AND ESTUARINE LAND CONSERVATION PROGRAM.

The Coastal Zone Management Act of 1972 (16 U.S.C. 1451
et seq.) is amended by inserting after section 307 the following
new section:
‘‘AUTHORIZATION

OF THE COASTAL AND ESTUARINE LAND
CONSERVATION PROGRAM

16 USC 1456–1.

dkrause on GSDDPC29 with PUBLIC LAWS

Guidelines.
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‘‘SEC. 307A. (a) IN GENERAL.—The Secretary may conduct a
Coastal and Estuarine Land Conservation Program, in cooperation
with appropriate State, regional, and other units of government,
for the purposes of protecting important coastal and estuarine areas
that have significant conservation, recreation, ecological, historical,
or aesthetic values, or that are threatened by conversion from
their natural, undeveloped, or recreational state to other uses or
could be managed or restored to effectively conserve, enhance, or
restore ecological function. The program shall be administered by
the National Ocean Service of the National Oceanic and
Atmospheric Administration through the Office of Ocean and
Coastal Resource Management.
‘‘(b) PROPERTY ACQUISITION GRANTS.—The Secretary shall make
grants under the program to coastal states with approved coastal
zone management plans or National Estuarine Research Reserve
units for the purpose of acquiring property or interests in property
described in subsection (a) that will further the goals of—
‘‘(1) a Coastal Zone Management Plan or Program approved
under this title;
‘‘(2) a National Estuarine Research Reserve management
plan;
‘‘(3) a regional or State watershed protection or management plan involving coastal states with approved coastal zone
management programs; or
‘‘(4) a State coastal land acquisition plan that is consistent
with an approved coastal zone management program.
‘‘(c) GRANT PROCESS.—The Secretary shall allocate funds to
coastal states or National Estuarine Research Reserves under this
section through a competitive grant process in accordance with
guidelines that meet the following requirements:
‘‘(1) The Secretary shall consult with the coastal state’s
coastal zone management program, any National Estuarine
Research Reserve in that State, and the lead agency designated
by the Governor for coordinating the implementation of this
section (if different from the coastal zone management program).
‘‘(2) Each participating coastal state, after consultation with
local governmental entities and other interested stakeholders,
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shall identify priority conservation needs within the State, the
values to be protected by inclusion of lands in the program,
and the threats to those values that should be avoided.
‘‘(3) Each participating coastal state shall to the extent
practicable ensure that the acquisition of property or easements
shall complement working waterfront needs.
‘‘(4) The applicant shall identify the values to be protected
by inclusion of the lands in the program, management activities
that are planned and the manner in which they may affect
the values identified, and any other information from the landowner relevant to administration and management of the land.
‘‘(5) Awards shall be based on demonstrated need for protection and ability to successfully leverage funds among participating entities, including Federal programs, regional organizations, State and other governmental units, landowners, corporations, or private organizations.
‘‘(6) The governor, or the lead agency designated by the
governor for coordinating the implementation of this section,
where appropriate in consultation with the appropriate local
government, shall determine that the application is consistent
with the State’s or territory’s approved coastal zone plan, program, and policies prior to submittal to the Secretary.
‘‘(7)(A) Priority shall be given to lands described in subsection (a) that can be effectively managed and protected and
that have significant ecological value.
‘‘(B) Of the projects that meet the standard in subparagraph
(A), priority shall be given to lands that—
‘‘(i) are under an imminent threat of conversion to
a use that will degrade or otherwise diminish their natural,
undeveloped, or recreational state; and
‘‘(ii) serve to mitigate the adverse impacts caused by
coastal population growth in the coastal environment.
‘‘(8) In developing guidelines under this section, the Secretary shall consult with coastal states, other Federal agencies,
and other interested stakeholders with expertise in land
acquisition and conservation procedures.
‘‘(9) Eligible coastal states or National Estuarine Research
Reserves may allocate grants to local governments or agencies
eligible for assistance under section 306A(e).
‘‘(10) The Secretary shall develop performance measures
that the Secretary shall use to evaluate and report on the
program’s effectiveness in accomplishing its purposes, and shall
submit such evaluations to Congress triennially.
‘‘(d) LIMITATIONS AND PRIVATE PROPERTY PROTECTIONS.—
‘‘(1) A grant awarded under this section may be used to
purchase land or an interest in land, including an easement,
only from a willing seller. Any such purchase shall not be
the result of a forced taking under this section. Nothing in
this section requires a private property owner to participate
in the program under this section.
‘‘(2) Any interest in land, including any easement, acquired
with a grant under this section shall not be considered to
create any new liability, or have any effect on liability under
any other law, of any private property owner with respect
to any person injured on the private property.
‘‘(3) Nothing in this section requires a private property
owner to provide access (including Federal, State, or local
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Time period.

VerDate Nov 24 2008

12:34 Apr 23, 2009

PUBLIC LAW 111–11—MAR. 30, 2009

government access) to or use of private property unless such
property or an interest in such property (including a conservation easement) has been purchased with funds made available
under this section.
‘‘(e) RECOGNITION OF AUTHORITY TO CONTROL LAND USE.—
Nothing in this title modifies the authority of Federal, State, or
local governments to regulate land use.
‘‘(f) MATCHING REQUIREMENTS.—
‘‘(1) IN GENERAL.—The Secretary may not make a grant
under the program unless the Federal funds are matched by
non-Federal funds in accordance with this subsection.
‘‘(2) COST SHARE REQUIREMENT.—
‘‘(A) IN GENERAL.—Grant funds under the program
shall require a 100 percent match from other non-Federal
sources.
‘‘(B) WAIVER OF REQUIREMENT.—The Secretary may
grant a waiver of subparagraph (A) for underserved
communities, communities that have an inability to draw
on other sources of funding because of the small population
or low income of the community, or for other reasons the
Secretary deems appropriate and consistent with the purposes of the program.
‘‘(3) OTHER FEDERAL FUNDS.—Where financial assistance
awarded under this section represents only a portion of the
total cost of a project, funding from other Federal sources
may be applied to the cost of the project. Each portion shall
be subject to match requirements under the applicable provision
of law.
‘‘(4) SOURCE OF MATCHING COST SHARE.—For purposes of
paragraph (2)(A), the non-Federal cost share for a project may
be determined by taking into account the following:
‘‘(A) The value of land or a conservation easement
may be used by a project applicant as non-Federal match,
if the Secretary determines that—
‘‘(i) the land meets the criteria set forth in section
2(b) and is acquired in the period beginning 3 years
before the date of the submission of the grant application and ending 3 years after the date of the award
of the grant;
‘‘(ii) the value of the land or easement is held
by a non-governmental organization included in the
grant application in perpetuity for conservation purposes of the program; and
‘‘(iii) the land or easement is connected either physically or through a conservation planning process to
the land or easement that would be acquired.
‘‘(B) The appraised value of the land or conservation
easement at the time of the grant closing will be considered
and applied as the non-Federal cost share.
‘‘(C) Costs associated with land acquisition, land
management planning, remediation, restoration, and
enhancement may be used as non- Federal match if the
activities are identified in the plan and expenses are
incurred within the period of the grant award, or, for
lands described in (A), within the same time limits
described therein. These costs may include either cash
or in-kind contributions.
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‘‘(g) RESERVATION OF FUNDS FOR NATIONAL ESTUARINE
RESEARCH RESERVE SITES.—No less than 15 percent of funds made
available under this section shall be available for acquisitions benefitting National Estuarine Research Reserves.
‘‘(h) LIMIT ON ADMINISTRATIVE COSTS.—No more than 5 percent
of the funds made available to the Secretary under this section
shall be used by the Secretary for planning or administration of
the program. The Secretary shall provide a report to Congress
with an account of all expenditures under this section for fiscal
year 2009 and triennially thereafter.
‘‘(i) TITLE AND MANAGEMENT OF ACQUIRED PROPERTY.—If any
property is acquired in whole or in part with funds made available
through a grant under this section, the grant recipient shall provide—
‘‘(1) such assurances as the Secretary may require that—
‘‘(A) the title to the property will be held by the grant
recipient or another appropriate public agency designated
by the recipient in perpetuity;
‘‘(B) the property will be managed in a manner that
is consistent with the purposes for which the land entered
into the program and shall not convert such property to
other uses; and
‘‘(C) if the property or interest in land is sold,
exchanged, or divested, funds equal to the current value
will be returned to the Secretary in accordance with
applicable Federal law for redistribution in the grant
process; and
‘‘(2) certification that the property (including any interest
in land) will be acquired from a willing seller.
‘‘(j) REQUIREMENT FOR PROPERTY USED FOR NON-FEDERAL
MATCH.—If the grant recipient elects to use any land or interest
in land held by a non-governmental organization as a non-Federal
match under subsection (g), the grant recipient must to the Secretary’s satisfaction demonstrate in the grant application that such
land or interest will satisfy the same requirements as the lands
or interests in lands acquired under the program.
‘‘(k) DEFINITIONS.—In this section:
‘‘(1) CONSERVATION EASEMENT.—The term ‘conservation
easement’ includes an easement or restriction, recorded deed,
or a reserve interest deed where the grantee acquires all rights,
title, and interest in a property, that do not conflict with
the goals of this section except those rights, title, and interests
that may run with the land that are expressly reserved by
a grantor and are agreed to at the time of purchase.
‘‘(2) INTEREST IN PROPERTY.—The term ‘interest in property’
includes a conservation easement.
‘‘(l) AUTHORIZATION OF APPROPRIATIONS.—There are authorized
to be appropriated to the Secretary to carry out this section
$60,000,000 for each of fiscal years 2009 through 2013.’’.
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TITLE XIII—MISCELLANEOUS
SEC. 13001. MANAGEMENT AND DISTRIBUTION OF NORTH DAKOTA
TRUST FUNDS.

(a) NORTH DAKOTA TRUST FUNDS.—The Act of February 22,
1889 (25 Stat. 676, chapter 180), is amended by adding at the
end the following:
‘‘SEC. 26. NORTH DAKOTA TRUST FUNDS.

‘‘(a) DISPOSITION.—Notwithstanding section 11, the State of
North Dakota shall, with respect to any trust fund in which proceeds
from the sale of public land are deposited under this Act (referred
to in this section as the ‘trust fund’)—
‘‘(1) deposit all revenues earned by a trust fund into the
trust fund;
‘‘(2) deduct the costs of administering a trust fund from
each trust fund; and
‘‘(3) manage each trust fund to—
‘‘(A) preserve the purchasing power of the trust fund;
and
‘‘(B) maintain stable distributions to trust fund beneficiaries.
‘‘(b) DISTRIBUTIONS.—Notwithstanding section 11, any distributions from trust funds in the State of North Dakota shall be made
in accordance with section 2 of article IX of the Constitution of
the State of North Dakota.
‘‘(c) MANAGEMENT OF PROCEEDS.—Notwithstanding section 13,
the State of North Dakota shall manage the proceeds referred
to in that section in accordance with subsections (a) and (b).
‘‘(d) MANAGEMENT OF LAND AND PROCEEDS.—Notwithstanding
sections 14 and 16, the State of North Dakota shall manage the
land granted under that section, including any proceeds from the
land, and make distributions in accordance with subsections (a)
and (b).’’.
(b) MANAGEMENT AND DISTRIBUTION OF MORRILL ACT
GRANTS.—The Act of July 2, 1862 (commonly known as the ‘‘First
Morrill Act’’) (7 U.S.C. 301 et seq.), is amended by adding at
the end the following:
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7 USC 309.

‘‘SEC. 9. LAND GRANTS IN THE STATE OF NORTH DAKOTA.

‘‘(a) EXPENSES.—Notwithstanding section 3, the State of North
Dakota shall manage the land granted to the State under the
first section, including any proceeds from the land, in accordance
with this section.
‘‘(b) DISPOSITION OF PROCEEDS.—Notwithstanding section 4, the
State of North Dakota shall, with respect to any trust fund in
which proceeds from the sale of land under this Act are deposited
(referred to in this section as the ‘trust fund’)—
‘‘(1) deposit all revenues earned by a trust fund into the
trust fund;
‘‘(2) deduct the costs of administering a trust fund from
each trust fund; and
‘‘(3) manage each trust fund to—
‘‘(A) preserve the purchasing power of the trust fund;
and
‘‘(B) maintain stable distributions to trust fund beneficiaries.
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‘‘(c) DISTRIBUTIONS.—Notwithstanding section 4, any distributions from trust funds in the State of North Dakota shall be made
in accordance with section 2 of article IX of the Constitution of
the State of North Dakota.
‘‘(d) MANAGEMENT.—Notwithstanding section 5, the State of
North Dakota shall manage the land granted under the first section,
including any proceeds from the land, in accordance with this
section.’’.
(c) CONSENT OF CONGRESS.—Effective July 1, 2009, Congress
consents to the amendments to the Constitution of North Dakota
proposed by House Concurrent Resolution No. 3037 of the 59th
Legislature of the State of North Dakota entitled ‘‘A concurrent
resolution for the amendment of sections 1 and 2 of article IX
of the Constitution of North Dakota, relating to distributions from
and the management of the common schools trust fund and the
trust funds of other educational or charitable institutions; and
to provide a contingent effective date’’ and approved by the voters
of the State of North Dakota on November 7, 2006.

Effective date.
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SEC. 13002. AMENDMENTS TO THE FISHERIES RESTORATION AND
IRRIGATION MITIGATION ACT OF 2000.

(a) PRIORITY PROJECTS.—Section 3(c)(3) of the Fisheries Restoration and Irrigation Mitigation Act of 2000 (16 U.S.C. 777 note;
Public Law 106–502) is amended by striking ‘‘$5,000,000’’ and
inserting ‘‘$2,500,000’’.
(b) COST SHARING.—Section 7(c) of Fisheries Restoration and
Irrigation Mitigation Act of 2000 (16 U.S.C. 777 note; Public Law
106–502) is amended—
(1) by striking ‘‘The value’’ and inserting the following:
‘‘(1) IN GENERAL.—The value’’; and
(2) by adding at the end the following:
‘‘(2) BONNEVILLE POWER ADMINISTRATION.—
‘‘(A) IN GENERAL.—The Secretary may, without further
appropriation and without fiscal year limitation, accept
any amounts provided to the Secretary by the Administrator of the Bonneville Power Administration.
‘‘(B) NON-FEDERAL SHARE.—Any amounts provided by
the Bonneville Power Administration directly or through
a grant to another entity for a project carried under the
Program shall be credited toward the non-Federal share
of the costs of the project.’’.
(c) REPORT.—Section 9 of the Fisheries Restoration and Irrigation Mitigation Act of 2000 (16 U.S.C. 777 note; Public Law 106–
502) is amended—
(1) by inserting ‘‘any’’ before ‘‘amounts are made’’; and
(2) by inserting after ‘‘Secretary shall’’ the following: ‘‘,
after partnering with local governmental entities and the States
in the Pacific Ocean drainage area,’’.
(d) AUTHORIZATION OF APPROPRIATIONS.—Section 10 of the Fisheries Restoration and Irrigation Mitigation Act of 2000 (16 U.S.C.
777 note; Public Law 106–502) is amended—
(1) in subsection (a), by striking ‘‘2001 through 2005’’ and
inserting ‘‘2009 through 2015’’; and
(2) in subsection (b), by striking paragraph (2) and inserting
the following:
‘‘(2) ADMINISTRATIVE EXPENSES.—
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‘‘(A) DEFINITION OF ADMINISTRATIVE EXPENSE.—In this
paragraph, the term ‘administrative expense’ means, except
as provided in subparagraph (B)(iii)(II), any expenditure
relating to—
‘‘(i) staffing and overhead, such as the rental of
office space and the acquisition of office equipment;
and
‘‘(ii) the review, processing, and provision of
applications for funding under the Program.
‘‘(B) LIMITATION.—
‘‘(i) IN GENERAL.—Not more than 6 percent of
amounts made available to carry out this Act for each
fiscal year may be used for Federal and State administrative expenses of carrying out this Act.
‘‘(ii) FEDERAL AND STATE SHARES.—To the maximum extent practicable, of the amounts made available for administrative expenses under clause (i)—
‘‘(I) 50 percent shall be provided to the State
agencies provided assistance under the Program;
and
‘‘(II) an amount equal to the cost of 1 fulltime equivalent Federal employee, as determined
by the Secretary, shall be provided to the Federal
agency carrying out the Program.
‘‘(iii) STATE EXPENSES.—Amounts made available
to States for administrative expenses under clause (i)—
‘‘(I) shall be divided evenly among all States
provided assistance under the Program; and
‘‘(II) may be used by a State to provide technical assistance relating to the program, including
any staffing expenditures (including staff travel
expenses) associated with—
‘‘(aa) arranging meetings to promote the
Program to potential applicants;
‘‘(bb) assisting applicants with the
preparation of applications for funding under
the Program; and
‘‘(cc) visiting construction sites to provide
technical assistance, if requested by the
applicant.’’.
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SEC. 13003. AMENDMENTS TO THE ALASKA NATURAL GAS PIPELINE
ACT.

Section 107(a) of the Alaska Natural Gas Pipeline Act (15
U.S.C. 720e(a)) is amended by striking paragraph (3) and inserting
the following:
‘‘(3) the validity of any determination, permit, approval,
authorization, review, or other related action taken under any
provision of law relating to a gas transportation project constructed and operated in accordance with section 103,
including—
‘‘(A) subchapter II of chapter 5, and chapter 7, of
title 5, United States Code (commonly known as the
‘Administrative Procedure Act’);
‘‘(B) the Endangered Species Act of 1973 (16 U.S.C.
1531 et seq.);
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‘‘(C) the National Environmental Policy Act of 1969
(42 U.S.C. 4321 et seq.);
‘‘(D) the National Historic Preservation Act (16 U.S.C.
470 et seq.); and
‘‘(E) the Alaska National Interest Lands Conservation
Act (16 U.S.C. 3101 et seq.).’’.
SEC. 13004. ADDITIONAL ASSISTANT SECRETARY FOR DEPARTMENT
OF ENERGY.

(a) IN GENERAL.—Section 203(a) of the Department of Energy
Organization Act (42 U.S.C. 7133(a)) is amended in the first sentence by striking ‘‘7 Assistant Secretaries’’ and inserting ‘‘8 Assistant Secretaries’’.
(b) CONFORMING AMENDMENT.—Section 5315 of title 5, United
States Code, is amended by striking ‘‘Assistant Secretaries of
Energy (7)’’ and inserting ‘‘Assistant Secretaries of Energy (8)’’.

dkrause on GSDDPC29 with PUBLIC LAWS

SEC. 13005. LOVELACE RESPIRATORY RESEARCH INSTITUTE.

New Mexico.

(a) DEFINITIONS.—In this section:
(1) INSTITUTE.—The term ‘‘Institute’’ means the Lovelace
Respiratory Research Institute, a nonprofit organization chartered under the laws of the State of New Mexico.
(2) MAP.—The term ‘‘map’’ means the map entitled
‘‘Lovelace Respiratory Research Institute Land Conveyance’’
and dated March 18, 2008.
(3) SECRETARY CONCERNED.—The term ‘‘Secretary concerned’’ means—
(A) the Secretary of Energy, with respect to matters
concerning the Department of Energy;
(B) the Secretary of the Interior, with respect to matters concerning the Department of the Interior; and
(C) the Secretary of the Air Force, with respect to
matters concerning the Department of the Air Force.
(4) SECRETARY OF ENERGY.—The term ‘‘Secretary of Energy’’
means the Secretary of Energy, acting through the Administrator for the National Nuclear Security Administration.
(b) CONVEYANCE OF LAND.—
(1) IN GENERAL.—Notwithstanding section 120(h) of the
Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (42 U.S.C. 9620(h)) and subject to valid
existing rights and this section, the Secretary of Energy, in
consultation with the Secretary of the Interior and the Secretary of the Air Force, may convey to the Institute, on behalf
of the United States, all right, title, and interest of the United
States in and to the parcel of land described in paragraph
(2) for research, scientific, or educational use.
(2) DESCRIPTION OF LAND.—The parcel of land referred
to in paragraph (1)—
(A) is the approximately 135 acres of land identified
as ‘‘Parcel A’’ on the map;
(B) includes any improvements to the land described
in subparagraph (A); and
(C) excludes any portion of the utility system and
infrastructure reserved by the Secretary of the Air Force
under paragraph (4).
(3) OTHER FEDERAL AGENCIES.—The Secretary of the
Interior and the Secretary of the Air Force shall complete
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any real property actions, including the revocation of any Federal withdrawals of the parcel conveyed under paragraph (1)
and the parcel described in subsection (c)(1), that are necessary
to allow the Secretary of Energy to—
(A) convey the parcel under paragraph (1); or
(B) transfer administrative jurisdiction under subsection (c).
(4) RESERVATION OF UTILITY INFRASTRUCTURE AND
ACCESS.—The Secretary of the Air Force may retain ownership
and control of—
(A) any portions of the utility system and infrastructure located on the parcel conveyed under paragraph (1);
and
(B) any rights of access determined to be necessary
by the Secretary of the Air Force to operate and maintain
the utilities on the parcel.
(5) RESTRICTIONS ON USE.—
(A) AUTHORIZED USES.—The Institute shall allow only
research, scientific, or educational uses of the parcel conveyed under paragraph (1).
(B) REVERSION.—
(i) IN GENERAL.—If, at any time, the Secretary
of Energy, in consultation with the Secretary of the
Air Force, determines, in accordance with clause (ii),
that the parcel conveyed under paragraph (1) is not
being used for a purpose described in subparagraph
(A)—
(I) all right, title, and interest in and to the
entire parcel, or any portion of the parcel not being
used for the purposes, shall revert, at the option
of the Secretary, to the United States; and
(II) the United States shall have the right
of immediate entry onto the parcel.
(ii) REQUIREMENTS FOR DETERMINATION.—Any
determination of the Secretary under clause (i) shall
be made on the record and after an opportunity for
a hearing.
(6) COSTS.—
(A) IN GENERAL.—The Secretary of Energy shall require
the Institute to pay, or reimburse the Secretary concerned,
for any costs incurred by the Secretary concerned in carrying out the conveyance under paragraph (1), including
any survey costs related to the conveyance.
(B) REFUND.—If the Secretary concerned collects
amounts under subparagraph (A) from the Institute before
the Secretary concerned incurs the actual costs, and the
amount collected exceeds the actual costs incurred by the
Secretary concerned to carry out the conveyance, the Secretary concerned shall refund to the Institute an amount
equal to difference between—
(i) the amount collected by the Secretary concerned; and
(ii) the actual costs incurred by the Secretary concerned.
(C) DEPOSIT IN FUND.—
(i) IN GENERAL.—Amounts received by the United
States under this paragraph as a reimbursement or
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123 STAT. 1451

recovery of costs incurred by the Secretary concerned
to carry out the conveyance under paragraph (1) shall
be deposited in the fund or account that was used
to cover the costs incurred by the Secretary concerned
in carrying out the conveyance.
(ii) USE.—Any amounts deposited under clause (i)
shall be available for the same purposes, and subject
to the same conditions and limitations, as any other
amounts in the fund or account.
(7) CONTAMINATED LAND.—In consideration for the conveyance of the parcel under paragraph (1), the Institute shall—
(A) take fee title to the parcel and any improvements
to the parcel, as contaminated;
(B) be responsible for undertaking and completing all
environmental remediation required at, in, under, from,
or on the parcel for all environmental conditions relating
to or arising from the release or threat of release of waste
material, substances, or constituents, in the same manner
and to the same extent as required by law applicable
to privately owned facilities, regardless of the date of the
contamination or the responsible party;
(C) indemnify the United States for—
(i) any environmental remediation or response
costs the United States reasonably incurs if the
Institute fails to remediate the parcel; or
(ii) contamination at, in, under, from, or on the
land, for all environmental conditions relating to or
arising from the release or threat of release of waste
material, substances, or constituents;
(D) indemnify, defend, and hold harmless the United
States from any damages, costs, expenses, liabilities, fines,
penalties, claim, or demand for loss, including claims for
property damage, personal injury, or death resulting from
releases, discharges, emissions, spills, storage, disposal, or
any other acts or omissions by the Institute and any officers, agents, employees, contractors, sublessees, licensees,
successors, assigns, or invitees of the Institute arising from
activities conducted, on or after October 1, 1996, on the
parcel conveyed under paragraph (1); and
(E) reimburse the United States for all legal and
attorney fees, costs, and expenses incurred in association
with the defense of any claims described in subparagraph
(D).
(8) CONTINGENT ENVIRONMENTAL RESPONSE OBLIGATIONS.—
If the Institute does not undertake or complete environmental
remediation as required by paragraph (7) and the United States
is required to assume the responsibilities of the remediation,
the Secretary of Energy shall be responsible for conducting
any necessary environmental remediation or response actions
with respect to the parcel conveyed under paragraph (1).
(9) NO ADDITIONAL COMPENSATION.—Except as otherwise
provided in this section, no additional consideration shall be
required for conveyance of the parcel to the Institute under
paragraph (1).
(10) ACCESS AND UTILITIES.—On conveyance of the parcel
under paragraph (1), the Secretary of the Air Force shall,
on behalf of the United States and subject to any terms and
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conditions as the Secretary determines to be necessary
(including conditions providing for the reimbursement of costs),
provide the Institute with—
(A) access for employees and invitees of the Institute
across Kirtland Air Force Base to the parcel conveyed
under that paragraph; and
(B) access to utility services for the land and any
improvements to the land conveyed under that paragraph.
(11) ADDITIONAL TERM AND CONDITIONS.—The Secretary
of Energy, in consultation with the Secretary of the Interior
and Secretary of the Air Force, may require any additional
terms and conditions for the conveyance under paragraph (1)
that the Secretaries determine to be appropriate to protect
the interests of the United States.
(c) TRANSFER OF ADMINISTRATIVE JURISDICTION.—
(1) IN GENERAL.—After the conveyance under subsection
(b)(1) has been completed, the Secretary of Energy shall, on
request of the Secretary of the Air Force, transfer to the Secretary of the Air Force administrative jurisdiction over the
parcel of approximately 7 acres of land identified as ‘‘Parcel
B’’ on the map, including any improvements to the parcel.
(2) REMOVAL OF IMPROVEMENTS.—In concurrence with the
transfer under paragraph (1), the Secretary of Energy shall,
on request of the Secretary of the Air Force, arrange and
pay for removal of any improvements to the parcel transferred
under that paragraph.

SEC. 13006. AUTHORIZATION OF APPROPRIATIONS FOR NATIONAL
TROPICAL BOTANICAL GARDEN.

Chapter 1535 of title 36, United States Code, is amended by
adding at the end the following:
‘‘§ 153514. Authorization of appropriations
‘‘(a) IN GENERAL.—Subject to subsection (b), there is authorized
to be appropriated to the corporation for operation and maintenance
expenses $500,000 for each of fiscal years 2008 through 2017.
‘‘(b) LIMITATION.—Any Federal funds made available under subsection (a) shall be matched on a 1-to-1 basis by non-Federal funds.’’.

TITLE XIV—CHRISTOPHER AND DANA
REEVE PARALYSIS ACT

Christopher and
Dana Reeve
Paralysis Act.
42 USC 201 note.

SEC. 14001. SHORT TITLE.

This title may be cited as the ‘‘Christopher and Dana Reeve
Paralysis Act’’.

Subtitle A—Paralysis Research

dkrause on GSDDPC29 with PUBLIC LAWS

42 USC 284o.

SEC. 14101. ACTIVITIES OF THE NATIONAL INSTITUTES OF HEALTH
WITH RESPECT TO RESEARCH ON PARALYSIS.

of
to
to
of
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in order to further advance such activities and avoid duplication
of activities.
(b) CHRISTOPHER AND DANA REEVE PARALYSIS RESEARCH CONSORTIA.—
(1) IN GENERAL.—The Director may make awards of grants
to public or private entities to pay all or part of the cost
of planning, establishing, improving, and providing basic operating support for consortia in paralysis research. The Director
shall designate each consortium funded through such grants
as a Christopher and Dana Reeve Paralysis Research Consortium.
(2) RESEARCH.—Each consortium under paragraph (1)—
(A) may conduct basic, translational, and clinical paralysis research;
(B) may focus on advancing treatments and developing
therapies in paralysis research;
(C) may focus on one or more forms of paralysis that
result from central nervous system trauma or stroke;
(D) may facilitate and enhance the dissemination of
clinical and scientific findings; and
(E) may replicate the findings of consortia members
or other researchers for scientific and translational purposes.
(3) COORDINATION OF CONSORTIA; REPORTS.—The Director
may, as appropriate, provide for the coordination of information
among consortia under paragraph (1) and ensure regular
communication among members of the consortia, and may
require the periodic preparation of reports on the activities
of the consortia and the submission of the reports to the
Director.
(4) ORGANIZATION OF CONSORTIA.—Each consortium under
paragraph (1) may use the facilities of a single lead institution,
or be formed from several cooperating institutions, meeting
such requirements as may be prescribed by the Director.
(c) PUBLIC INPUT.—The Director may provide for a mechanism
to educate and disseminate information on the existing and planned
programs and research activities of the National Institutes of Health
with respect to paralysis and through which the Director can receive
comments from the public regarding such programs and activities.

Designation.

Subtitle B—Paralysis Rehabilitation
Research and Care
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SEC. 14201. ACTIVITIES OF THE NATIONAL INSTITUTES OF HEALTH
WITH RESPECT TO RESEARCH WITH IMPLICATIONS FOR
ENHANCING DAILY FUNCTION FOR PERSONS WITH
PARALYSIS.

42 USC 284p.

(a) IN GENERAL.—The Director, pursuant to the general
authority of the Director, may make awards of grants to public
or private entities to pay all or part of the costs of planning,
establishing, improving, and providing basic operating support to
multicenter networks of clinical sites that will collaborate to design
clinical rehabilitation intervention protocols and measures of outcomes on one or more forms of paralysis that result from central
nervous system trauma, disorders, or stroke, or any combination
of such conditions.
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(b) RESEARCH.—A multicenter network of clinical sites funded
through this section may—
(1) focus on areas of key scientific concern, including—
(A) improving functional mobility;
(B) promoting behavioral adaptation to functional
losses, especially to prevent secondary complications;
(C) assessing the efficacy and outcomes of medical
rehabilitation therapies and practices and assisting technologies;
(D) developing improved assistive technology to
improve function and independence; and
(E) understanding whole body system responses to
physical impairments, disabilities, and societal and functional limitations; and
(2) replicate the findings of network members or other
researchers for scientific and translation purposes.
(c) COORDINATION OF CLINICAL TRIALS NETWORKS; REPORTS.—
The Director may, as appropriate, provide for the coordination
of information among networks funded through this section and
ensure regular communication among members of the networks,
and may require the periodic preparation of reports on the activities
of the networks and submission of reports to the Director.

Subtitle C—Improving Quality of Life for
Persons With Paralysis and Other Physical Disabilities

dkrause on GSDDPC29 with PUBLIC LAWS

42 USC 280g–9.

SEC. 14301. PROGRAMS TO IMPROVE QUALITY OF LIFE FOR PERSONS
WITH PARALYSIS AND OTHER PHYSICAL DISABILITIES.

(a) IN GENERAL.—The Secretary of Health and Human Services
(in this subtitle referred to as the ‘‘Secretary’’) may study the
unique health challenges associated with paralysis and other physical disabilities and carry out projects and interventions to improve
the quality of life and long-term health status of persons with
paralysis and other physical disabilities. The Secretary may carry
out such projects directly and through awards of grants or contracts.
(b) CERTAIN ACTIVITIES.—Activities under subsection (a) may
include—
(1) the development of a national paralysis and physical
disability quality of life action plan, to promote health and
wellness in order to enhance full participation, independent
living, self-sufficiency, and equality of opportunity in partnership with voluntary health agencies focused on paralysis and
other physical disabilities, to be carried out in coordination
with the State-based Disability and Health Program of the
Centers for Disease Control and Prevention;
(2) support for programs to disseminate information
involving care and rehabilitation options and quality of life
grant programs supportive of community-based programs and
support systems for persons with paralysis and other physical
disabilities;
(3) in collaboration with other centers and national voluntary health agencies, the establishment of a population-based
database that may be used for longitudinal and other research
on paralysis and other disabling conditions; and
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123 STAT. 1455

(4) the replication and translation of best practices and
the sharing of information across States, as well as the development of comprehensive, unique, and innovative programs, services, and demonstrations within existing State-based disability
and health programs of the Centers for Disease Control and
Prevention which are designed to support and advance quality
of life programs for persons living with paralysis and other
physical disabilities focusing on—
(A) caregiver education;
(B) promoting proper nutrition, increasing physical
activity, and reducing tobacco use;
(C) education and awareness programs for health care
providers;
(D) prevention of secondary complications;
(E) home- and community-based interventions;
(F) coordinating services and removing barriers that
prevent full participation and integration into the community; and
(G) recognizing the unique needs of underserved populations.
(c) GRANTS.—The Secretary may award grants in accordance
with the following:
(1) To State and local health and disability agencies for
the purpose of—
(A) establishing a population-based database that may
be used for longitudinal and other research on paralysis
and other disabling conditions;
(B) developing comprehensive paralysis and other
physical disability action plans and activities focused on
the items listed in subsection (b)(4);
(C) assisting State-based programs in establishing and
implementing partnerships and collaborations that maximize the input and support of people with paralysis and
other physical disabilities and their constituent organizations;
(D) coordinating paralysis and physical disability
activities with existing State-based disability and health
programs;
(E) providing education and training opportunities and
programs for health professionals and allied caregivers;
and
(F) developing, testing, evaluating, and replicating
effective intervention programs to maintain or improve
health and quality of life.
(2) To private health and disability organizations for the
purpose of—
(A) disseminating information to the public;
(B) improving access to services for persons living with
paralysis and other physical disabilities and their caregivers;
(C) testing model intervention programs to improve
health and quality of life; and
(D) coordinating existing services with State-based disability and health programs.
(d) COORDINATION OF ACTIVITIES.—The Secretary shall ensure
that activities under this section are coordinated as appropriate
by the agencies of the Department of Health and Human Services.
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(e) AUTHORIZATION OF APPROPRIATIONS.—For the purpose of
carrying out this section, there is authorized to be appropriated
$25,000,000 for each of fiscal years 2008 through 2011.

TITLE XV—SMITHSONIAN INSTITUTION
FACILITIES AUTHORIZATION
20 USC 50 note.

SEC. 15101. LABORATORY AND SUPPORT SPACE, EDGEWATER, MARYLAND.

(a) AUTHORITY TO DESIGN AND CONSTRUCT.—The Board of
Regents of the Smithsonian Institution is authorized to design
and construct laboratory and support space to accommodate the
Mathias Laboratory at the Smithsonian Environmental Research
Center in Edgewater, Maryland.
(b) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to carry out this section a total of $41,000,000
for fiscal years 2009 through 2011. Such sums shall remain available until expended.
20 USC 50 note.

SEC. 15102. LABORATORY SPACE, GAMBOA, PANAMA.

(a) AUTHORITY TO CONSTRUCT.—The Board of Regents of the
Smithsonian Institution is authorized to construct laboratory space
to accommodate the terrestrial research program of the Smithsonian
tropical research institute in Gamboa, Panama.
(b) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated to carry out this section a total of $14,000,000
for fiscal years 2009 and 2010. Such sums shall remain available
until expended.
Maryland.
20 USC 50 note.

SEC. 15103. CONSTRUCTION OF GREENHOUSE FACILITY.

(a) IN GENERAL.—The Board of Regents of the Smithsonian
Institution is authorized to construct a greenhouse facility at its
museum support facility in Suitland, Maryland, to maintain the
horticultural operations of, and preserve the orchid collection held
in trust by, the Smithsonian Institution.
(b) AUTHORIZATION OF APPROPRIATIONS.—There is authorized
to be appropriated $12,000,000 to carry out this section. Such
sums shall remain available until expended.
Approved March 30, 2009.
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Overview of South Jordan Water
Conservation Program &
DPR Demonstration Project

Filename.ppt/2

What is the City Doing to Save
Water?

•

Rebate Programs

•

Education

•

Website

•

Workshops

•

City Ordinances

•

Water Rates

•

Utility Bill

•

Leak Detection

Leak Detection from Advanced Metering System
•

In 2018:
− Made direct contact with over 200 residents where system identified leak

− 130 of the leaks were fixed.
− An estimated 13,439,000 gallons of water has been saved.

Filename.ppt/3

− A loss of over 71,000,000 gallons over the next year has been prevented.

Filename.ppt/4

Reuse Feasibility History – South Jordan City

States around the country are working to provide the
necessary regulatory framework for potable reuse
California

Texas

2018

2019

Colorado1,2,3

US EPA
“Reuse
Action
Plan”

Filename.ppt/5

USEPA

New Mexico

NWRI

Arizona1,2,4

Florida

USEPA

Altamonte Springs is a
suburban city in Seminole
County, Florida, with a 2010
population of 41,496

Sampling plan covers all health-critical constituents & more
1.

Pathogens
1. Direct measurements of virus, Cryptosporidium & Giardia
2. Measurements of surrogates (MS2 phage)

2.

Filename.ppt/7

3.

Regulated chemicals, with significant focus on:
−

Nitrate and nitrite

−

TOC and disinfection byproducts

CECs, with focus on regulatory pipeline and performance
indicators
−

NDMA (10 ng/L CA Notification Level)

−

PFAS (USEPA HA for PFOS+PFOA at 70 ng/L)

−

Sucralose & other performance indicators

Advanced treatment at South Jordan DPR demo designed for
water quality and outreach success
Demonstration Project Processes
Filters out
microbes

Absorbs
trace CECs
Optional bypass

O3

Point-of-Use

MBR
Filtrate

DRINKING
WATER!

Filename.ppt/8

Ozone Advanced
Oxidation Process

1. Disinfects
2. Breaks down
CECs and other
chemicals

Biologically
Active Filter

Ultrafiltration

1. Further breaks
down CECs
2. Mitigates ozone
byproducts

Granular
Activated
Carbon

UV
Disinfection

Ion Exchange

1. Inactivates
pathogens
2. Destroys remaining
chemicals & CECs

Removes
NO3- / NO2for demo only

Benefits, Opportunities & Challenges of a Water Reuse
Demonstration Project in Utah
•

Benefits:
− Evaluate an alternative
water supply for different
purposes
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− Evaluate a new treatment
options for drinking
water

Benefits, Opportunities & Challenges of a Water Reuse
Demonstration Project in Utah
•

Opportunities:
− Educate state officials,
water managers, kids and
the general public on the
topic of water reuse and
the technology behind
water purification
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− Collect and share water
quality data with state
officials
− Long-term planning for
water supply

Benefits, Opportunities & Challenges of a Water Reuse
Demonstration Project in Utah
•

Challenges:
− Public Perception
− Long-term: Interests
from different parties
in flows affecting the
Great Salt Lake

Filename.ppt/11

Would you let you
kids drink it?

Demonstration Project Costs
• Total project cost = $1.7M

− Building
− Pipe work from wastewater
treatment plant
− Water treatment equipment
• Annual operating cost =

$45,000

− Equipment Maintenance
Filename.ppt/12

− Staff labor for maintenance
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Altamonte Springs is Finding Lower Cost Methods to
Produce High Quality New Water

O₃/BAF Based
Treatment

High level
pathogen
removal

High level
chemical
removal

No brine,
no waste

$2.4/Kgal for
0.5 mgd facility

RO Based
Treatment

High level
pathogen
removal

High level
chemical
removal

Creates RO
brine,
requires
disposal

$5.1/Kgal for
0.5 mgd facility

SJC Water
Purchase
Cost =
$1.71Kgal

South Valley Sewer Property

Filename.ppt/14

Jordan Basin Water Reclamation
Facility – Riverton, UT

Filename.ppt/15

Demonstration Project Timing
•

RFP sent out for final facility design – Summer 2019

•

RFP sent out for facility construction – Fall/Winter 2019

•

Facility competed and operating – Spring/Summer 2020

Questions?
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Mussel Update - Glen Canyon National Recreation Area (U.S. National Park Service)

COVID-19 Response
Following guidance from the White House, Centers for Disease Control and Prevention, and state and local public
health authorities, we are increasing access and services in a phased approach across all units of the National Park
System. Before visiting a park, please check the park website to determine its operating status. Updates about the
overall NPS response to COVID-19, including safety information, are posted on www.nps.gov/coronavirus.

National Park Service

Glen Canyon

National Recreation Area
AZ, UT

ALERTS IN EFFECT

DISMISS



CLICK HERE TO SEE WHAT IS OPEN AND WHAT IS CLOSED
Following guidance from the White House, Centers for Disease Control and Prevention, and state and local public health authorities, Glen
Canyon National Recreation Area is increasing recreational access and services.
more

No Boat Pump Out Service or Running Water at Dangling Rope
Lift station at Dangling Rope Marina is currently inoperable. As a result, there are no boat pump out services or potable water available for
visitors at Dangling Rope until further notice. Vault toilets are the only public restrooms available.
more

2 more non-emergency alert notifications...

Dismiss

View all alerts

NPS.gov / Park Home / Learn About the Park / Nature / Environmental Factors / Mussel Update

Mussel Update

https://www.nps.gov/glca/learn/nature/mussel-update.htm
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Mussel Update - Glen Canyon National Recreation Area (U.S. National Park Service)

Quagga mussels encrust and clog equipment and boats
NPS

Quagga mussels are an invasive species infesting multiple lakes in the Southwest. They are native to seas in Eastern Europe and were first
discovered in the United States in the Great Lakes Region in the 1980s. Quaggas multiple rapidly, are easy to spread, and cause harm to the
environment, equipment, and infrastructure as they encrust and clog boat engines, shorelines, and anywhere else conducive to their growth.
As of 2016, thousands of adult quagga mussels have been found in Lake Powell, attached to canyon walls, the Glen Canyon Dam, boats, and
other underwater structures, especially in the southern portions of the lake. Adult mussel populations are expected to expand and increase as
the season progresses and over the next few years.

Your Boater Responsibilities
It is crucial to keep the mussels from moving from Lake Powell to other lakes and rivers. Boaters can help by making sure your vessels and
equipment are not contributing to the problem. Cooperate with prevention and containment efforts at Lake Powell and all your favorite waters
to help stop the spread of aquatic invasive species like mussels.

Launching at Lake Powell
Ensure your watercraft and equipment arrive clean, drained, and free of aquatic hitchhikers. Remember to put your plugs back in before
launching.

Exiting Lake Powell
1. Remove debris when you pull your anchor.
2. Pull your plugs and leave them out.
3. Prepare for watercraft inspection. Leave your compartments open and accessible.
https://www.nps.gov/glca/learn/nature/mussel-update.htm
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Mussel Update - Glen Canyon National Recreation Area (U.S. National Park Service)

4. Stop at the inspection station at the top of the launch ramp.

Clean. Drain. Dry.
Follow the Clean. Drain. Dry. procedure for every body of water, every time.
1.

Clean
Remove all mud, plants, and animals from watercraft, trailer, anchor, and equipment.

2.

Drain
Pull all plugs and leave them out during transport. Drain water from watercraft and equipment (live wells, ballasts, and engines) before
leaving the ramp.

3.

Dry
Allow your watercraft to dry completely using pumps, towels, sponges, or air. Mandatory dry times vary based on state law.

It's Not Just for Boaters
Anglers, kayakers, swimmers, even seaplane pilots need to Clean. Drain. Dry.
their equipment. Get specific information for specific types of recreation from the
Stop Aquatic Hitchhikers webpage.
Those fishing in the Lees Ferry area will find wader cleaning stations at multiple
locations, available to help clean, drain, dry boots and equipment on site. There
are aquatic invasive species besides quagga mussels found at Lees Ferry.

NPS

State Laws
Utah and Arizona state laws require you to CLEAN, DRAIN, and DRY your boat when leaving Lake Powell using self-decontamination
procedures. Additional steps are required if you launch on other waters without a significant drying period or if you are on Lake Powell for more
than 5 days.
Regulations vary depending on the state, so all boaters should review the regulations of any state they will enter with their
watercraft after being at Lake Powell.
Utah
Lake Powell specific info
Arizona
Colorado
Montana
Nevada

https://www.nps.gov/glca/learn/nature/mussel-update.htm
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Mussel Update - Glen Canyon National Recreation Area (U.S. National Park Service)

No matter where you are headed next, it is illegal to transport aquatic invasive species.

More Information About Quagga Mussels at Lake Powell

Decontamination

Mussel FAQs

State law may require watercraft decontamination by National Park
Service staff or other professional.

Frequently Asked Questions on mussels at Glen Canyon

Mussel Monitoring at Lake
Powell

Quagga Mussel Containment
Program

Glen Canyon maintains an active monitoring
program to detect the presence and spread
of aquatic invasive species in Lake Powell

History of Mussels at Glen
Canyon

and the Colo

movement to detect and prevent the spread
of aquatic invasive species since the threat
became known.

Glen Canyon was at the forefront of the

Glen Canyon's extended response strategy
to minimize the spread of invasive mussels
from Lake Powell and to manage park
operations

Last updated: July 9, 2020

CONTACT THE PARK

Mailing Address:
PO Box 1507
Page, AZ 86040
Phone:

https://www.nps.gov/glca/learn/nature/mussel-update.htm
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Mussel Update - Glen Canyon National Recreation Area (U.S. National Park Service)

(928) 608-6200
Receptionist available at Glen Canyon Headquarters from 7 am to 4 pm MST, Monday through Friday. The phone is not monitored
when the building is closed.

https://www.nps.gov/glca/learn/nature/mussel-update.htm
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Mission | Bureau of Reclamation

MENU

Bureau of Reclamation - About Us

Reclamation / About Us / Mission/Vision
ABOUT US

About Us - Mission
Established in 1902, the Bureau of Reclamation is best known for the
dams,powerplants, and canals it constructed in the 17 western states. These
water projects led to homesteading and promoted the economic development
of the West. Reclamation has constructed more than 600 dams and
reservoirs including Hoover Dam on the Colorado River and Grand Coulee on
the Columbia River.
Today, we are the largest wholesaler of water in the country. We bring water
to more than 31 million people, and provide one out of five Western farmers
(140,000) with irrigation water for 10 million acres of farmland that produce 60% of the nation's vegetables and 25% of
its fruits and nuts.
Reclamation is also the second largest producer of hydroelectric power in the United States. Our 53 powerplants
annually provide more than 40 billion kilowatt hours generating nearly a billion dollars in power revenues and produce
enough electricity to serve 3.5 million homes.
Today, Reclamation is a contemporary water management agency with a Strategic Plan outlining
numerous programs, initiatives and activities that will help the Western States, Native American
Tribes and others meet new water needs and balance the multitude of competing uses of water in
the West. Our mission is to assist in meeting the increasing water demands of the West while
protecting the environment and the public's investment in these structures. We place great
emphasis on fulfilling our water delivery obligations, water conservation, water recycling and
reuse, and developing partnerships with our customers, states, and Native American Tribes, and
in finding ways to bring together the variety of interests to address the competing needs for our
limited water resources.
Review Reclamation's Budget

https://usbr.gov/main/about/mission.html
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Mission | Bureau of Reclamation

Mission Statement
The mission of the Bureau of Reclamation is to manage, develop, and protect water and related resources in an
environmentally and economically sound manner in the interest of the American public.

Reclamation's Values
At Reclamation, our core values are professional excellence, safety and respect.
Professional excellence: We are results-oriented.
We embrace a “can-do attitude” finding solutions to complex problems by providing valued results.
We strive for excellence in every aspect of our work through professional acumen and technical competence;
empowering our workforce to foster creativity and innovation.
Safety: We share a personal commitment to protecting the safety of each other, contractors, customers, as well as the
people and communities served by our projects.
Respect: We embrace a culture of respect for people through our own ethical behavior and with clear, effective
communication.
We treat people with dignity and respect, fostering an environment that supports diversity, collaboration, inclusion
and excellence.
We conduct ourselves with integrity, striving to be trusted public servants with the highest ethical standards.
We actively listen and share information in a transparent manner.

Last Updated: 6/19/20
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MINUTES OF THE EXECUTIVE WATER FINANCE BOARD
Monday, September 17, 2018
9:00 a.m.
Dixie State University, 225 S 700 E, St. George, UT
Gardner Conference Center Room B

Members Present:

David Damschen

Phil Dean, Chairman

Members Absent:

Jon Bronson

Juliette Tennert

Laura Briefer

Staff Present:

Evan Curtis

Miranda Jones, Finance Specialist

Eric Millis

1. Call to Order
Chair Phil Dean called the meeting to order at about 9:10 A.M.
President Williams of Dixie State University welcomed the board to campus, and the board
introduced themselves to the public. Phil excused Juliette Tennert.
a. Approval of minutes
Phil Dean noted that the minutes from the July meeting would be approved at a future meeting.
2. Water Use and Water Use Data
Evan Curtis, State Planning Coordinator, shared various comparisons of second homes by county
within the state. He noted that second homes tend to have smaller lots size and less vegetation than
primary residences. Phil Dean asked a clarifying question about the data.
Brie Thompson, Associate General Manager from Washington County Water Conservancy District,
presented data regarding water use in Washington County, including second homes. Brie discussed
the percentage of homes that were second homes, and how water use for second homes compares to
primary residence water use.
Phil asked about the water running in multiple locations on the DSU campus and if it was brackish
water. Ron Thompson responded. The board discussed potable water, secondary water, and asked
Brie what percentage of total water use was commercial and industrial. Laura asked what the
commercial and industrial use was, and how it contributes to peak demand on the water system.
Brie shared available information about various types of institutional water use, including metered
and unmetered water use. Phil asked about the unmetered water use not included in the information

presented and Brie responded about providing aggregate unmetered use where detailed use data was
not available.
Robert Amoroso, a resident of Washington county asked a question regarding water parks and splash
pads.
Phil noted that the board should be considering the relationship between water use and economic
growth. He shared national data showing the relationship between water use and GDP in different
sectors. He also shared data of GDP in the Washington County area by NAICS code classification
and indicated that we should know the growing economic sectors to understand the water use
demands of economic growth.
Nadene Barish, Washington county resident, asked why we don’t ban turf for new developments.
3. Water Supply
Lisa Rutherford, Conserve Southwest Utah, explained the background and organization of Conserve
Southwest Utah. She explained their concerns about the financial risk of overallocation of Colorado
River water, water quality (including quagga mussels), conservation (cheaper methods not
considered), and inadequate planning.
Lisa discussed how the state’s official population projections have decreased from what they once
were projected to be. She notes that water supply numbers have changed over time and discussed data
accuracy issues. She also discussed why she believes there to be excessive water use in Washington
County.
Lisa referenced a Local Waters Alternative study from Western Resource Advocates, which
recommends increasing water supply by implementing conservation rate structures, metering and
reporting secondary water, implementing smart growth principles, and embedding water efficiency in
new developments.
Lisa also explained the various water supplies in the county, stating that various water supply
opportunities in the county should be taken advantage of, including the Virgin River below the La
Verkin hot springs, recognizing that problems would have to be resolved. She also mentioned Warner
Valley reservoir.
Lisa also mentioned information from a Fitch bond rating report, reporting that the county has ample
water supply. Jon Bronson stated that we should invite a bond-rating agency to a meeting to clarify.
Lisa stated that Conserve Southwest Utah believes that repair and replacement should be funded
before new infrastructure.
Laura Briefer asked a question about groundwater resources and the Sand Hollow aquifer. She also
asked about agricultural water conversion. Jon asked what the right amount is to draw down from
Sand Hollow each year, and Laura mentioned a study regarding sustainable yield.
Phil wanted to know what the cost would be to get more connection-level meters for institutional
water users that do not currently meter water at the connection level. Phil and Lisa discussed using
accurate water data for decision-making.

Collin Weiss mentioned that Saratoga Springs installed a water-metering systems five years ago and
cut back water consumption by 30%.
Robert Ford noted that he lives in the Zion corridor and does not receive his water from the
conservancy district. He had questions on who would pay for the pipeline and if he would have to pay
property tax for a project he did not directly benefit from.
A resident raised concern with the impact on downstream water users.
Resident Nadene Barish noted that the ultimate goal should be conservation.
Another resident spoke about recharging aquifers.
Ron Thompson, General Manager of the Washington County Water Conservancy District spoke to
the board about various water supplies in Washington County. He stated that most, if not all water
managers are on board with water metering, but noted that the cost of retrofitting systems is very
expensive. Phil asked if institutional water meters would be more expensive than a residential meter,
and Ron confirmed. Jon Bronson asked if new developments are required to have meter water,
including secondary water.
Ron talked about water supply planning and his view that proposed alternative water supply options
do not make sense to utilize. Ron stated that the La Verkin hot springs dump tons of salt into the river
water and would require reverse osmosis treatment. He also stated that the Virgin River has no new
allocations and that there are limited storage/reservoir areas. Ron stated that the Navajo Sandstone
Aquifer is over-appropriated.
Ron also talked about the availability of off-stream reservoirs and the right to deplete and convert
water. Jon Bronson asked a clarifying question.
Ron also explained the large cost associated with reverse osmosis treatment of water. Jon asked
questions about the cost and Ron replied that living inland makes treatment more difficult, and costly.
Laura echoed a comment and asked if Lake Powell is a reliable source, as Utah is one of many states
with an allocation from the Colorado River. Ron explained that the purpose of Lake Powell was to
ensure that those in the upper basin can use water. Jon asked what would happen to Lake Mead if we
built the pipeline, and Ron replied that each year we are sending them much more water than the
lower states should be allocated. Eric explained the history behind the Colorado River Compact.
Ron Thompson spoke about different local water alternatives. He addressed the Western Resource
Advocates proposal, stating that pursuing other infrastructure, and water use reductions would cost
$100 million dollars more than building the pipeline. He noted that the county can improve in
conservation. Karry Rathje informed the board that reverse osmosis only brings in additional
irrigation water. Phil asked if there are cost estimates for reverse osmosis.
Jon Fredell, project manager of the Lake Powell Pipeline, stated that water conservation programs
would cost $1.28 billion dollars. Phil asked for additional detail on how that estimate was derived.
Phil stated that proper pricing could be used instead of command and control measures. Jon Bronson

then asked Lisa if the study only included agricultural conversion. Lisa responded and suggested the
board read the study for additional detail.
4. Public Comment
Robert Ford, a resident of Rockville mentioned Lake Mead issues and if we will be able to keep our
full allocation of Colorado River water. He also spoke about groundwater recharge and what could be
done to improve that.
Bob Amoroso stated that Utah is the second driest state, but not in terms of water use. He stated that
he completed a financial analysis of the pipeline, stating it would be far more expensive than
currently estimated.
Nick Schou from the Utah Rivers Council said that Washington County does little in terms of
conservation compared to other southwest states. He mentioned discrepancies with numbers the water
district reported, and concluded by stating that it is an unbelievably risky water supply, assuming the
allowable appropriations will decrease.
Phil asked Eric to speak to the topic of updating FERC with the latest water use data. Jon Fredell and
Eric Millis provided information about where they are currently in the process and when information
is updated.
Resident Collin Weiss asked Mr. Thompson if it truly took billions of dollars to re-landscape. He
stated his disbelief that the LPP is a viable source for water.
Scott Plumber from Santa Clara believed that there must be more available water in the system.
Patrick Barickman asked that the board set up a clearinghouse for water data as he finds it difficult to
find proper data and reporting. Karry Rathje pointed him to some resources.
Burle Suthard from Bloomington Hills spoke about his water bill and average monthly use.
Wayne Romprey outlined his problems with the cost of the pipeline and noted how figures have
changed.
Roger Roos from Ivins mentioned growth and that it is often seen as inevitable. He believes
restrictions on growth should be made.
Richard Kohler talked about the $1.3 billion conservation number mentioned in the discussion.
Lisa Rutherford stated that the cost of the pipeline being spoken of is $2.5 billion dollars and noted
that the energy components have not been fully looked into. She recommended the board look at the
costs of the pumped storage project.
Gordon Poppitt suggested that the board read a study he provided from the Colorado River group. He
also asked if the state would carry out the financing of the project.
Phil Dean called for recess of the meeting for lunch and asked to resume at 1:50 P.M.
5. Lunch / Recess
The board reconvened at 2:05 P.M.

Eric Millis presented to the board about water allocations of Lake Powell and Lake Mead. Eric talked
about normal inflow into Lake Mead. Phil and Eric discussed Utah’s Colorado River water right,
which Eric indicated was secure.
6. Considerations in State Financing of Lake Powell Pipeline Project
Treasurer Damschen stated Jon Bronson’s role as municipal advisor to the state and clarified a
municipal advisor’s responsibilities.
Jon Bronson discussed water revenue bonds and the technical aspects of market financing. Jon
provided and explained two hypothetical financing scenarios. The first scenario would be issued by a
local water district to deliver $300 million in construction proceeds. It would have a 30-year
amortization with level debt service using 5.0% coupons. The second scenario was the same as
scenario one, except for the debt would be guaranteed by the state’s AAA bond rating.
Phil noted he asked Jon to provide the analysis to understand differing scenarios and the respective
true interest cost for the issue. Jon discussed the process of bond issuance and sale. Phil asked what
challenges an entity may face when they go the bond market if their revenue depends heavily on
future growth. Jon explained how the market deals with growth factors, and relies on current revenue
streams, not projected growth.
Phil provided a handout for the board showing the language of the Lake Powell Pipeline Act, and
spoke to various aspects the Lake Powell Pipeline Act. He noted that at least 70% of the water (and
related repayments to the state) needed to be contracted for prior to construction beginning. Phil
mentioned the remaining 30% of water allocations (and related repayments to the state) are openended, with a 50-year repayment after whenever the water was actually taken. He noted the language
in the Lake Powell Pipeline Act calling for a ‘reasonable interest rate’.
Jeremy Aguero from the Washington County Water Conservancy District made himself available to
respond to questions related to his presentations in previous board meetings.
Phil asked Jeremy to discuss the composition of the $400 million that the District indicated it is able
to pay upfront as a down payment for the project. Jeremy addressed the issue and indicated that they
plan to primarily utilize impact fees to pay the amount.
Phil asked Jeremy to review interest rate schedules, which assumed a zero percent interest rate on the
state’s full costs. Jeremy showed slides from the June 2018 board meeting and the district’s
repayment proposal. He stated that the district would pay back the state’s cost in nominal terms. Phil
commented that there is a major subsidy with a zero percent interest rate if you view the plan in terms
of real dollars. Phil then stated that we should be transparent if the state is subsidizing or is not
subsidizing the project because the project is often discussed as not being subsidized.
Jon Bronson showed an analysis of the historic interest rate on the PTIF (Public Treasurers
Investment Fund) from 1998 – 2018.
Laura Briefer asked what a takedown commitment would mean for the municipal customer and if
there would need to be annual rate increases. Jeremy noted that the District’s repayment proposal is
that 75% of the takedown would be paid by impact fees, 15% would be covered by water rate
increases, and 10% by property tax increases. Jeremy also spoke to the issue of intergenerational
equity.

Phil discussed the proposed payback plan and potential implications of a zero percent interest rate for
repayment. Board members discussed what would happen if population growth didn’t occur as
projected. Phil mentioned his concerns with relying so heavily on impact fees, as they are volatile and
tend to follow economic cycles.
Ron Thompson mentioned a rainy-day stabilization fund which they hope to be 5X the district’s debt
service.
Eric Millis spoke to the roughly $37 million in state costs already incurred for the LPP project. Eric
indicated that 2008 through 2010 included the bulk of the environmental assessment costs to date.
Phil explained that in addition to the roughly $40 million in sales tax currently allocated for major
water projects, if the state were to initially assume the entire project cost by itself, the state would
potentially have to cover $80 - $120 million in annual debt service (which can equate to one entire
year of the state’s General Fund revenue growth) through a tax increase or redirecting funds from
education or transportation. Phil also stated that he supports the idea of minimizing statewide tax
increases for the project through local participation like the $400 million down payment from the
conservancy district, and federal participation from WIFIA.
Phil described the current status of the state budget, noting a narrowing sales tax and gas tax base, and
how tight money is in the state General Fund and Transportation funds. Phil discussed tax policy,
with a recommended approach of a broad base and a low rate. Phil addressed how changes in
transportation and untaxed services have and may continue to impact the future General Fund tax
base, creating a tighter General Fund situation and creating the need to modernize the sales tax. Jon
Bronson asked Phil about revenue the state will receive from online sales tax collections. Phil
indicated that the increased revenue from remote sales was estimated to be fully offset by an enacted
sales tax exemption for manufacturers.
Jon Bronson provided an update of the federal WIFIA process, stating that the pipeline fits well
within the WIFIA program financing parameters. He indicated that WIFIA has received 43 letters of
interest and 12 projects have been funded. Phil recalled from an earlier meeting that the state may
currently be too early in the process to apply.
Senator Don Ipson spoke about the revolving loan fund and his belief that the project is a statewide
project and that statute shouldn’t be changed.
Dave Clark from Washington County Water Conservancy District provided the board with various
references to water taxes in other states to follow up on a comment at a prior board meeting. He
shared information about state funding for water. Dave Clark discussed intergenerational equity and
addressed state subsidies for the project. Dave stated that there is no use of the term opportunity cost
in the Lake Powell Pipeline Act, and that the LFA states that it does not measure opportunity cost in
fiscal notes.
Phil indicated that the Lake Powell Pipeline Act uses the term “reasonable interest rate” and that
opportunity cost was used in that context. He indicated that what the conservancy district had
presented with a zero percent interest rate did not account the state’s opportunity cost for state
repayment in future deflated dollars, which amounts to a state subsidy for the project.
Phil and Dave continued to address opportunity costs, subsidies, and the extent of state repayment.
7. Public Comment

Lisa Rutherford thanked the board for their due diligence and reminded them that the cost of the
pipeline has increased significantly since when it originally was passed. She was also curious if we
are bumping up against the state’s constitutional debt limit.
Mayor Chris Hart from Ivins Utah mentioned that he did not hear a discussion about the economic
benefits of the pipeline to the state and ask that the board further include that in the discussion
moving forward. Phil mentioned that this topic had been presented by the conservancy district in a
previous meeting in Salt Lake.
Tani Pack discussed ‘history’ ‘culture’ and ‘intention’ saying that she believes these are changing and
that she is upset with the rhetoric local leaders are using.
Warren Wright mentioned a 20-year-old article and proposed that the pipeline be a public private
partnership.
Clark Faucett from Hurricane City believed that as we look forward we should be thankful for
individuals that took risks in constructing the very first water projects.
Gordon Poppitt continued to speak about the Colorado River study and asked Jon Bronson a few
questions about bonding.
Nick Schou from the Utah Rivers Council asked about the independent validation of financial
information and costs. He believes that the total cost of the pipeline may have changed since the
initial cost estimate.
Mari Krashowitz from the Home Builders Association commented that they are in support of the
pipeline, and that they understand growth is imperative to the area. However, she also expressed
concerns with housing affordability and the increasing costs of impact fees.
Troy Belliston asked the board to look at the negative costs that a lack of water would force on the
community.
Lisa Rutherford spoke again and clarified a point she made in her presentation.
Travis Segmiller, State Representative House District 62, thanked the board for their work and noted
that the day was Constitution Day. He expressed is gratitude that the board and public are able to
meet in such a forum and recommended that all try to put aside biases to achieve the best outcome.
Responding to an earlier comment, Treasurer Damschen clarified that light rail and other projects in
Northern Utah have not historically been funded with statewide taxpayer dollars, but were paid for
locally. He also noted that the state is at 50% of the state’s constitutional debt limit. He also discussed
the state subsidy with a zero percent interest rate. He indicated that we should be transparent about
true costs to state and local taxpayers moving forward.
8. Other Items / Adjourn
Jon Bronson moved to adjourn the meeting at 5:45 P.M.
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Urban Heat Island &
Cooling Effect of Trees

RESEARCH SUMMARY
Dr. Sassan Saatchi

Urban heat island (UHI) refers to the characteristic warming of
urban areas compared to their rural surroundings as a result of
changes of surface and atmospheric conditions from urbanization
(expansion of buildings, roads, pollution, energy use, etc.).¬ UHI is
an inadvertent climate change that arises from changes to surface
radiation and energy balance and reduction of cooling rates in
urban areas. The effect is attributed to the large expansion of nonevaporative impervious material covering large urban areas with
consequence of an increase in sensible heat flux and decrease in
latent heat flux ((Voogt & Oke, 2003).¬ ¬ UHI has significant
implications for human comfort and health, urban air pollution,
energy management, and urban planning.¬ In cities located in hot
climates, UHI causes higher cooling loads and energy use with
increased human discomfort.¬ In temperate and cold climates,
heat island may provide some benefits especially in winter by
reducing heating load.
In Los Angeles, the semi-arid landscape, warm climate, and
topographically complex terrain, the urban heat island can be a
major concern for urban planning and water and energy use
management.¬ Over-population, urban sprawl, concentrated
pollutions, and anthropogenic heat generated by traffic, industry,
and domestic buildings are other effects exacerbating the UHI in
Los Angeles (Figure 1).¬

Download Printable Version Soon

To mitigate these effects requires large scale urban planning,
development of environmentally sound infrastructure, and major
adjustments to social and economic policies.¬
Urban shade trees offer significant benefits in reducing the
demand for cooling and energy use and improving the air quality
and pollution over the city. The Los Angeles Million Tree initiative
provides a great opportunity to increase the tree cover and to
reduce the UHI effects.¬ However, the implementation of the
initiative requires detailed understanding of the effect of trees in
cooling the surface temperature, their spatial distribution along
industrial and major transportation corridors, and across the
urban landscape.
To address this, our research uses a combination of satellite
derived tree cover (McPherson, 2003), vegetation index, and
surface temperature to quantify: 1. The relative impact of trees on
reducing UHI.¬ 2. The relative impact of climate change and
variability on UHI. 3.The changes of surface temperature as a
result of urbanization and tree cover over the past 30 years.¬ The
result of this study are readily integrated with other research
activities within our group to estimating the social and economic
benefits, to examine the water and carbon sequestration of urban
trees, to compare with the historic reconstruction of tree cover,
and the institutional and logistic implementation of Million Tree
initiative.

RESEARCH METHODOLOGY AND RESULTS
We compiled satellite visible and thermal data from Landsat series
and ASTER imagery over Los Angeles for the past 30 years.¬ ¬
Data from thermal bands were collected for both day and night
times and different dates, capturing both diurnal and seasonal
variations of distribution of heat over the city.¬ All satellite thermal
bands were calibrated to represent land surface temperature (LST)
using data¬ from16 meteorological stations distributed over the
city.¬ By using tree cover data produced by McPherson (2003), we
developed a multivariate analysis to quantify the impact of tree
cover of tree cover on UHI effects.¬ The results are summarized
as follows:

www.sscnet.ucla.edu/geog/latree/saatchi.html

1/3

9/3/2020

Million Trees LA | RESEARCH

Percentage of shaded tree cover in city blocks explains
more than 60 percent of LST variations. Other factors
such as distance to the coast and topography explains the
rest of variations.¬ City blocks with more than 30% tree
cover can be about 5 degrees cooler than areas with less
than 1% percent trees (Figure 2).
¬
The ratio of impervious surfaces to trees was the main
determinant of heat distribution over the city regardless of
vicinity to the coast or across elevation.¬
¬
Irrigated grass (lawn) had almost no impact on reducing
the surface temperature, suggesting tree shade as a major
source of cooling compared to surface evapotranspiration
from irrigated grass or trees (Figure 2).
¬
The relative role of trees on cooling the surface varied
during the year. The effect of shaded trees was larger
during spring, summer and early fall and gradually reduced
in winter when overall air temperature was cooler.¬
¬
Nighttime LST from satellite data confirmed the large
differences between areas of impervious surfaces and tree
cover, suggesting a strong UHI at nighttime.¬ In general
the nighttime UHI was weaker than daytime in Los
Angeles and the effect was reversed along some altitudinal
gradients due to localized atmospheric convective forces.¬¬

¬
Figure 1. Distribution of tree cover and land surface temperature
(LST) over Los Angeles County.¬ Areas of low tree cover and larger
impervious surface correspond to areas of higher LST. Tree cover
data is derived from pixel aggregation of high resolution McPherson
(2003) tree cover data and LST imagery from ASTER thermal bands
calibrated with temperature data from 16 meteorological stations.

¬

¬
Figure 2. Relative impact of shaded trees and irrigated grass on

reducing land surface temperature and mitigating Los Angeles urban
heat island.

FUTURE WORK
¬
Our study with UHI will follow to include the long-term historical changes on tree cover and its impact on LST, the spatial distribution of UHI across the city
with different infrastructure, socio-economic characteristics, and water and energy use, and comparison of Los Angeles UHI with other cities in California and
southwestern U.S.¬ Check back here for updates or email ssaatchi@ucla.edu, saatchi@jpl.nasa.gov if you have questions or need more information.
¬
Collaborators:
Dr. Trevon Fuller (Postdoc), Katherine Mertes (Research Assistance)
Katherine Radke (UCLA Student 2007-2008)
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Water Summary

For September 3rd, 2020
Snowpack is 63% of avg
TotalPrecip is 79.00% of avg

Today is day 339 of 366 for the Water Year 2020. We are 93% through the Water Year.

Lake Powell is currently 467.45 feet
deep at the dam

Powell was last within 2" of this elevation on May 5, 2020
There are currently 3,811,707,699,093 gallons of water in Lake Powell!

Lake Powell

Printable Version

Gas Prices on Lake
Detailed Map of Powell
15 Day Weather Forecast
SW Satellite Weather
SW Water Vapor

Last Reading: 3599.45 on Sep 2, 2020

Elevation & Content

Water Inflow Data

Glen Canyon Dam Release Data

Total inflows for water year 2020: 6,245,123 acre feet

Lake Powell is 100.55 feet below Full Pool (Elevation 3,700)

This is 61.48% of the September 2nd average of 10,158,123 acre
feet

By content, Lake Powell is 48.1% of Full Pool (24,322,000 af)

Total releases for water year 2020: 7,634,380 acre feet
This is 101.79% of the minimum required of 7,500,000 acre feet

During WY 2020, water storage has fallen by 1,566,264 AF and total outflows have exceeded total inflows by 1,389,257 AF
The 28 tracked reservoirs above Lake Powell are currently at 75.87% of capacity. Click for Details
Inflows for WY 2020 are 55.25% of WY 2019

Rivers feeding Lake Powell are running at 60.37% of the Sep 3rd avg. Click for Details

Lake Powell is down -18.90 feet from one year ago. Lake Powell is up 0.19 feet from the low for water year.

Lake Powell Water Level (past 12 months)
Elevation in Feet MSL, Flows in CFS, Temps in degrees F
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Last 14 Measurements

View Acre Feet
Lake Powell is down -2.52 feet over these measurements
DATE MEASURED

ELEVATION

CHANGE

CONTENT

INFLOW (cfs)

OUTFLOW (cfs)

HIGH TEMP

LOW TEMP

Wed, Sep 02, 2020

3599.45

-0.11

11697686

5313

10235

n/a

n/a

WATER TEMP
n/a

Tue, Sep 01, 2020

3599.56

-0.16

11708152

2543

10061

91.0

71.0

78.0

Mon, Aug 31, 2020

3599.72

-0.21

11723386

3733

13817

95.0

70.0

78.0

Sun, Aug 30, 2020

3599.93

-0.18

11743399

2114

10650

95.0

71.0

78.0

Sat, Aug 29, 2020

3600.11

-0.19

11760571

1618

10682

94.0

79.0

79.0

Fri, Aug 28, 2020

3600.30

-0.23

11778715

3588

14745

98.0

76.0

79.0
80.0

Thu, Aug 27, 2020

3600.53

-0.25

11800704

2407

14621

101.0

77.0

Wed, Aug 26, 2020

3600.78

-0.25

11824637

2455

14686

101.0

79.0

80.0

Tue, Aug 25, 2020

3601.03

-0.21

11848603

4568

14723

101.0

81.0

80.0

Mon, Aug 24, 2020

3601.24

-0.17

11868760

6662

14735

84.0

77.0

81.0

Sun, Aug 23, 2020

3601.41

-0.19

11885095

1552

10679

86.0

79.0

81.0

Sat, Aug 22, 2020

3601.60

-0.16

11903369

3093

10656

89.0

75.0

81.0

Fri, Aug 21, 2020

3601.76

-0.21

11918772

4489

14684

90.0

77.0

81.0

Thu, Aug 20, 2020

3601.97

-0.28

11939010

1094

14980

105.0

83.0

81.0

Averages of List

3600.67

-0.20

11814347

3231

12854

94.6

76.5

79.8

Averages for September 3rd
AVERAGE TYPE

ELEVATION

CHANGE

CONTENT

INFLOW (cfs)

OUTFLOW (cfs)

HIGH TEMP

LOW TEMP

WATER TEMP

Since Filled

3648.80

-0.09

17532458

8484

12935

92.8

67.0

77.9

All-Time

3635.55

-0.09

15987079

8476

12582

92.6

66.7

77.9

Last 10 September 3rd's data records
DATE MEASURED

ELEVATION

CHG vs TODAY

CONTENT

INFLOW (cfs)

OUTFLOW (cfs)

HIGH TEMP

LOW TEMP

WATER TEMP

Tue, Sep 03, 2019

3618.28

18.83

13581817

8605

11727

99.0

73.0

79.0

Mon, Sep 03, 2018

3596.69

-2.76

11437006

3250

10151

89.0

70.0

76.0

Sun, Sep 03, 2017

3630.57

31.12

14916771

5799

9734

102.0

73.0

80.0

Sat, Sep 03, 2016

3613.26

13.81

13061246

9243

11177

86.0

66.0

78.0

Thu, Sep 03, 2015

3608.72

9.27

12601890

6073

12325

91.9

69.1

78.0

Wed, Sep 03, 2014

3605.79

6.34

12311201

10144

10405

96.1

69.1

75.0

Tue, Sep 03, 2013

3589.50

-9.95

10775302

6207

10398

93.9

73.0

79.0

Mon, Sep 03, 2012

3623.35

23.90

14121499

3770

8149

91.9

66.9

78.0
80.0

Sat, Sep 03, 2011

3655.03

55.58

17849960

11736

15475

96.1

71.1

Fri, Sep 03, 2010

3634.46

35.01

15358349

7249

8016

95.0

64.9

n/a

Averages of List

3617.57

-0.08

13601504

7208

10756

94.1

69.6

78.1

Accessibility of Primitive Launches and Other Sites
As of Wednesday, September 2nd, 2020 where elevation was 3599.45'

lakepowell.water-data.com

SITE/LAUNCH NAME

MINIMUM SAFE
ELEVATION

ABSOLUTE MINIMUM
USABLE ELEVATION

CURRENT LEVEL VS.
ABSOLUTE MINIMUM

CURRENT ACCESSIBILITY

Halls Crossing Launch

3550.00

3548.00

51.45 Above

Open and Usable

Wahweap

3558.00

3556.00

43.45 Above

Open and Usable
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Bullfrog (Main Launch)

3578.00

3576.00

23.45 Above

Open and Usable

Castle Rock Cut-Off

3583.00

3580.00

19.45 Above

Open and Usable

Antelope Point

3588.00

3587.00

12.45 Above

Open and Usable

Dominguez Butte Cut-Off

3602.00

3600.00

0.55 Below

Unusable, go to main marinas

Gunsight to Padre Bay Cut-Off

3613.00

3609.00

9.55 Below

Unusable, go to main marinas

Hite Marina

3650.00

3645.00

45.55 Below

Unusable, go to main marinas

Farley Canyon

3653.00

3649.00

49.55 Below

Unusable, go to main marinas
Unusable, go to main marinas

Copper Canyon

3663.00

3660.00

60.55 Below

Bullfrog to Halls Creek Cut-Off

3670.00

3668.00

68.55 Below

Unusable, use Main Channel

Piute Farms

3682.00

3680.00

80.55 Below

Unusable, go to main marinas

Blue Notch is unknown and really just shoreline launching at whatever point feels good. No minimum given except amount of courage it takes to reach this launch.

Search DB For More Water Data Facts
All Time Records

Get Data

Measurements are taken at 11:59 pm of the date listed
Temperature data is from Wahweap, AZ
Water temperature data is from wayneswords.com*
CHANGE represents water elevation change from previous day
Units used in each measurement:
Elevation - Feet above sea level
Change - Feet difference over previous measurement
Content - Acre Feet
Inflow - Average Cubic Feet / Second over entire 24 hour period
Outflow - Average Cubic Feet / Second over entire 24 hour period
All Temps - Degrees Farhenheit
The Water Year runs from October 1 to September 30 of the next year
Acre Feet = 1.9835 * Flow CFS
TP = Total Precipitation

Page took 1.330 seconds to create!
Copyright Summit Technologies, Inc.
Water data courtesy of US Bureau of Reclamation
The water year runs from Oct 1 - Sept 30
Since Filled is from 06/22/1980 forward
*Water temp data is provided by Wayne Gustaveson
as measured in the a.m. at the Wahweap docks
*Air temp data is sourced from (Prev 24 Hr Extremes):
Page, AZ Weather
All data is provisional and subject to review and modification
Call 1-800-752-8525 for up-to-date water level infomation
or go to Lake Powell Source Data
USBR Projected Outlook
Current Snowpack Conditions for Upper Colorado Basin

Copyright Summit Technologies, Inc.
1999 - 2020

Site Views Today: 0

Page Views Today: 0

Lake Powell, Houseboating, Glen Canyon, Striped Bass

lakepowell.water-data.com
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Chapter 28
Lake Powell Pipeline Development Act
Part 1
General Provisions
73-28-101 Title.
This chapter is known as the "Lake Powell Pipeline Development Act."
Enacted by Chapter 216, 2006 General Session
73-28-102 Scope.
Nothing in this chapter may be construed to prevent any person, subject to other provisions of
law, from developing the waters of the Colorado River.
Enacted by Chapter 216, 2006 General Session
73-28-103 Definitions.
As used in this chapter:
(1) "Board" means the Board of Water Resources.
(2) "Committee" means the Project Management Committee created in Section 73-28-105.
(3)
(a) "Construction costs" means all costs related to the construction of the project, including the
environmental mitigation costs.
(b) Construction costs include:
(i) acquisition of land and rights-of-way;
(ii) board and division expenses related to the project;
(iii) compensation for impairment of existing water rights;
(iv) construction of the project;
(v) design;
(vi) engineering;
(vii) environmental studies;
(viii) legal work;
(ix) permitting;
(x) planning; and
(xi) rebuilding and relocating highways or other facilities affected by the project.
(4) "Developed water" means surface water developed by the project.
(5) "District" means:
(a) the Central Iron County Water Conservancy District;
(b) the Kane County Water Conservancy District;
(c) the Washington County Water Conservancy District; or
(d) any combination of those districts listed in Subsections (5)(a) through (c).
(6) "Division" means the Division of Water Resources.
(7) "Environmental mitigation costs" means costs associated with obtaining permits required by
federal, state, or local governmental agencies.
(8) "Preconstruction costs" means any of the following costs incurred before project construction
begins:
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(a) planning;
(b) design;
(c) engineering studies;
(d) legal work;
(e) permitting;
(f) acquisition of land and rights-of-way;
(g) compensation for impairment of existing water rights;
(h) environmental studies; or
(i) any combination of Subsections (8)(a) through (h).
(9)
(a) "Project" means the Lake Powell Pipeline project and associated facilities, including:
(i) facilities associated with environmental mitigation;
(ii) hydroelectric generating works and incidental electrical facilities;
(iii) pipelines; and
(iv) pumping stations.
(b) Notwithstanding Subsection (9)(a), associated facilities do not include the local facilities
necessary for the treatment and local delivery of the developed water.
(10) "Project costs" include preconstruction costs, construction costs, and project operation,
maintenance, repair, and replacement costs.
Enacted by Chapter 216, 2006 General Session
73-28-104 Powers of the board.
(1) The board may contract with:
(a) a district for the sale of developed water;
(b) a qualified entity for the development or construction of the project; or
(c) a district or other qualified entity for the operation, maintenance, repair, or replacement of the
project.
(2) By following the procedures and requirements of Title 63G, Chapter 3, Utah Administrative
Rulemaking Act, the board may make rules to:
(a) establish prices, in consultation with the committee and in accordance with Section
73-28-403, for:
(i) developed water sold to the districts; and
(ii) electricity made available by the project;
(b) establish procedures for reviewing offers to contract for the sale of developed water and
electricity;
(c) establish the interest rate for repayment of preconstruction and construction costs;
(d) establish a reasonable time period for the districts to offer to purchase water; and
(e) administer and operate the project.
(3) The board may exercise eminent domain, as provided in Title 78B, Chapter 6, Part 5, Eminent
Domain, to construct the project.
Amended by Chapter 3, 2008 General Session
Amended by Chapter 382, 2008 General Session
73-28-105 Project Management Committee created.
(1) There is created a Project Management Committee within the division.
(2)
Page 2
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(a) The committee shall be comprised of one representative appointed by:
(i) the division director;
(ii) the board; and
(iii) each of the participating districts.
(b) The division representative is the chair of the committee.
(3)
(a) The members shall serve a four-year term.
(b) When a vacancy occurs in the membership for any reason, the replacement shall be
appointed for the unexpired term in the same manner as the vacated member was appointed.
(4)
(a) A majority of the members of the committee constitute a quorum of the committee.
(b) The action of a majority of a quorum constitutes the action of the committee.
(5) The committee shall:
(a) consult with the board on a regular basis concerning:
(i) the development and construction of the project;
(ii) the operation, maintenance, repair, and replacement of the project; and
(iii) the prices of developed water and electricity; and
(b) approve all expenditures from the fund created in Section 73-28-404.
Enacted by Chapter 216, 2006 General Session

Part 2
Board of Water Resources to Construct the Lake Powell Pipeline
73-28-201 Lake Powell Pipeline project.
(1) The board shall:
(a) construct the project as funded by the Legislature;
(b) own, operate, and maintain the project until the title is transferred under Section 73-28-405;
and
(c) consult with the committee on a regular basis concerning the development, construction,
operation, maintenance, repair, and replacement of the project.
(2)
(a) The board may contract with the state of Arizona to participate in the project to develop its
water rights.
(b) The board shall ensure that the contract requires the state of Arizona to pay for all project
costs represented by its share of the project.
Enacted by Chapter 216, 2006 General Session
73-28-202 Construction contingent upon sale of water.
(1) Except as provided in Subsection (3), the board may not expend money for construction costs
for any phase of the project until:
(a) the board has contracted with the districts for the sale of at least 70% of the water developed
by that phase of the project; and
(b) all permits required by the environmental impact statement have been obtained.
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(2) Construction of the project and implementation of any environmental mitigation requirements
may proceed concurrently.
(3) The board may make expenditures for preconstruction costs if money is expressly appropriated
or earmarked by statute for that purpose by the Legislature.
Amended by Chapter 342, 2011 General Session
73-28-203 Development of hydroelectric generating works -- Electricity offered to public
utilities or municipalities.
(1) The board may construct and own hydroelectric generating works and incidental electrical
facilities in association with the project.
(2)
(a) Except for electricity needed for project operations, the board shall first offer to sell electricity
derived from any hydroelectric generating works owned by it to public utilities or municipalities
providing electricity to consumers in Utah.
(b) The board, in consultation with the committee and in accordance with Section 73-28-403,
shall establish the prices at which the electricity is sold.
(3) In accordance with Section 51-4-1, the board shall deposit:
(a) revenues received from the sale of electricity designated for the repayment of preconstruction
and construction costs and interest into the Water Resources Conservation and Development
Fund;
(b) revenues received from the sale of electricity designated for project operation, maintenance,
repair, and replacement costs into the Lake Powell Pipeline Project Operation and
Maintenance Fund; and
(c) any additional revenues received from the sale of electricity into the Water Resources
Conservation and Development Fund.
Enacted by Chapter 216, 2006 General Session

Part 3
Allocation of Developed Water
73-28-301 Entities eligible to receive developed water.
(1) Except for developed water reserved for wildlife or public recreation, the board shall make
the developed water available by contract exclusively to the districts listed in Subsection
73-28-103(5).
(2) A district that purchases developed water may:
(a) use the water directly;
(b) exchange the water by following the procedures and requirements of Section 73-3-20; or
(c) sell the water to any entity or person.
(3) Districts purchasing developed water shall build any facilities necessary for the treatment and
local delivery of the developed water.
Enacted by Chapter 216, 2006 General Session
73-28-302 Limits on amount of water available to any district -- Exception.
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(1) Except as provided in Subsection (2), the total amount of developed water that the board may
make available to any district is limited as follows:
(a) The Kane Water Conservancy District may purchase no more than 10,000 acre-feet of
developed water per calendar year.
(b) The Washington County Water Conservancy District may purchase no more than 69,000
acre-feet of developed water per calendar year.
(c) The Central Iron County Water Conservancy District may purchase no more than the amount
of Colorado River water it acquires.
(2)
(a) A district may purchase developed water in excess of the limits specified in Subsection (1) for
that calendar year if:
(i) developed water is available; and
(ii) no other district eligible to receive the developed water has offered to purchase it.
(b) The board may expand the size of the project and exceed the limits in Subsection (1) if the
board or a district acquires additional water rights.
(3) Before beginning the final design of the project, the board shall make rules establishing a
reasonable time during which the districts may offer to purchase developed water.
(4) If the Central Iron County Water Conservancy District acquires water rights and participates in
the project, the board shall ensure that:
(a) the project is sized and constructed to transport the Central Iron County Water Conservancy
District's water from Lake Powell; and
(b) facilities from Washington County to Cedar City are included in the project.
Enacted by Chapter 216, 2006 General Session

Part 4
Financing and Cost Recovery
73-28-401 Analysis of benefits and costs -- Allocation of costs.
(1) The board shall allocate project costs based on the economic costs and benefits of the
developed water and electricity among the following water uses:
(a) municipal and industrial;
(b) electricity;
(c) public recreation; and
(d) fish and wildlife.
(2) The state shall pay the nonreimbursable project costs allocated to recreation and fish and
wildlife.
Enacted by Chapter 216, 2006 General Session
73-28-402 Agreement for delivery -- Period for repayment of costs.
(1) The board and each district shall establish by contract the timing and amount of developed
water to be delivered to the district.
(2) If a contract was made before the project's completion, the district shall repay the
preconstruction and construction costs within 50 years from the date of:
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(a) the delivery of developed water to the district during the first 10 years after the project is
completed; or
(b) the project's completion for any developed water delivered to the district after the tenth
anniversary date of the project's completion.
(3) If a contract was made after the project's completion date, the district shall repay the
preconstruction and construction costs within a period not to exceed 50 years from the date that
the contract was made.
(4) The board shall establish and charge a reasonable interest rate for the unpaid balance of
reimbursable preconstruction and construction costs.
Enacted by Chapter 216, 2006 General Session
73-28-403 Water and electricity charges.
The board, in consultation with the committee, shall establish prices for the developed water
sold to the districts and electricity sufficient to:
(1) recover the reimbursable preconstruction costs, construction costs, and interest on those costs
within the time period specified in Section 73-28-402;
(2) pay for operation and maintenance costs;
(3) accumulate an adequate reserve for repair and replacement; and
(4) allocate the proportionate cost of the project facilities required to deliver the developed water to
each district.
Enacted by Chapter 216, 2006 General Session
73-28-404 Repayments returned to Water Resources Conservation and Development Fund -Establishment of an enterprise fund.
(1) The board shall deposit, in accordance with Section 51-4-1, into the Water Resources
Conservation and Development Fund:
(a) repayments of preconstruction and construction costs; and
(b) the interest charged.
(2)
(a) There is created an enterprise fund, as defined in Subsection 51-5-4(8), entitled the "Lake
Powell Pipeline Project Operation and Maintenance Fund."
(b) The fund consists of:
(i) revenues received from the sale of developed water that is designated for project operation,
maintenance, repair, and replacement costs;
(ii) revenues received from the sale of electricity that are deposited in the fund in accordance
with Subsection 73-28-203(3); and
(iii) all interest earned by the fund.
(3) Notwithstanding Section 63J-1-211, the Legislature may not appropriate any money from the
Lake Powell Pipeline Project Operation and Maintenance Fund.
(4) The state treasurer shall:
(a) invest the money in the enterprise fund by following the procedures and requirements of Title
51, Chapter 7, State Money Management Act; and
(b) deposit all interest or other earnings derived from those investments into the Lake Powell
Pipeline Operation and Maintenance Fund.
(5) The committee shall approve the expenditure of fund money to cover the project operation,
maintenance, repair, and replacement costs, subject to:
Page 6
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(a) money available in the fund; and
(b) rules established by the board under Subsection 73-28-104(2).
(6) If title to the project is transferred under Section 73-28-405, the agreement shall direct the
disposition of the money remaining in the fund.
Amended by Chapter 303, 2011 General Session
Amended by Chapter 342, 2011 General Session
73-28-405 Transfer of title to project and water rights to districts.
(1) The board shall convey the project's title and its associated water rights to the districts if:
(a) the state has been fully compensated for all of its reimbursable costs;
(b) the board finds that the conveyance of the project's title would be in the best interest of the
state, the districts, and those receiving developed water; and
(c) the districts enter into an agreement with each other and the board that would ensure the
continued operation, maintenance, repair, and replacement of the project.
(2) The board shall convey the project's title and its associated water rights to the districts in
proportion to the amount each district paid for the developed water it received.
Enacted by Chapter 216, 2006 General Session
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Keystone Leak Worse Than Thought
The rupture, which went undetected by pipeline owner TransCanada, has spilled roughly 17,000 gallons of oil in South Dakota.
By Alan Neuhauser, Staff Writer

April 8, 2016

Signs mark the Keystone pumping station in Steele City, Neb.
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A LEAK IN THE KEYSTONE pipeline is worse than ¡rst believed, spilling much more oil than ¡rst reported.

Nearly 17,000 gallons of oil has leaked in South Dakota since Saturday, pipeline owner TransCanada says – up from
the 187 gallons the company initially reported to federal authorities.
TransCanada has "yet to pinpoint the source," the company told CNN Money, but it maintains the leak has been
"controlled," and a section of the pipeline was shut down after the spill was discovered.

The leak was not reported by the Keystone pipeline's spill detection system, but instead was discovered by a
passerby, according to Chris Nelson, chairman of the South Dakota Public Utilities Commission.
Keystone, which runs about 2,150 miles from tar sands in Alberta, Canada, to re¡neries in the U.S. Midwest, is less
than a decade old. After being commissioned in 2010, it reportedly recorded 35 leaks in its ¡rst year alone, including a
spill of 21,000 gallons of oil in North Dakota.
Nonetheless, TransCanada maintained that a planned $5.4 billion addition to the pipeline network, Keystone XL, would
"set the gold standard for a safe and reliable 21st century pipeline," as it described in a statement in January 2015.
President Barack Obama rejected the Keystone XL project in November, citing concerns about climate change.
The company is now seeking to build the Energy East pipeline, a 2,800-mile project which would carry 1.1 million
barrels of crude per day to re¡neries in eastern Canada. The company also sued the Obama administration in
January, arguing it overstepped its constitutional authority in blocking Keystone XL.

Alan Neuhauser, Staff Writer
https://www.usnews.com/news/articles/2016-04-08/keystone-pipeline-leak-worse-than-thought
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Alan Neuhauser covers law enforcement and criminal justice for U.S. News & World Report. He ...¶ READ MORE¶»
Tags: Keystone XL Pipeline, infrastructure, oil, energy, energy policy and climate change, Canada, South Dakota, environment, Obama administration,
Barack Obama, TC Energy Corporation
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Photos: Who Supports Joe Biden?
The former vice president has become the Democratic front-runner with primary victories across the
country.
March 11, 2020

CDC: Virus Death Toll to Top 200K by Sept. 26
If the high end of the forecast plays out, it would mean an increase of roughly 25,000 lives from where the
death toll stands now.
Cecelia Smith-Schoenwalder Sept. 3, 2020

Big Ten Sees Link Between Virus, Myocarditis
Thirty-¡ve percent of conference athletes who tested positive for the virus were found to have
in¢ammation of the heart muscle, which in rare cases can lead to stroke or heart attack.
Lauren Camera Sept. 3, 2020

South Carolina University Sees 1K Virus Cases
The university reports that 60% of the designated space on campus for isolation and quarantine is
currently in use.
Alexa Lardieri Sept. 3, 2020

881,000 File for Jobless Claims
The ¡gure may re¢ect both an improving labor market and a new methodology used by the Labor
Department.
Claire Hansen Sept. 3, 2020
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Thailand Has First Virus Case in 100 Days
A 37-year-old man who was arrested in Bangkok tested positive for COVID-19.
Alexa Lardieri Sept. 3, 2020

CDC to States: Prepare Vaccine Distribution Sites
The news comes as President Donald Trump continues to say a vaccine could be made available this year,
a timeline that some experts have questioned.
Cecelia Smith-Schoenwalder Sept. 2, 2020
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Inspectors Flagged Leaky Alaska Pipeline
for Replacement Two Years Prior
The troubled Trans-Alaska Pipeline System has had more than 20 spills
since 2001, the pipeline operator has disclosed.
by Marian Wang, Jan. 24, 2011, 11:37 a.m. EST

Concerned about the potential for corrosion, inspectors for the TransAlaska Pipeline System flagged a segment for replacement in a 2008 risk
assessment, according to Reuters and The Hill. As we've noted, a leak was
detected along that segment earlier this month, necessitating emergency
shutdowns of the pipeline.
The disclosure of the earlier risk assessment was made by the pipeline
operator, Alyeska Pipeline Service, in response to a request from Rep.
Edward Markey, a Massachusetts Democrat, for more information about
the pipeline’s prior inspections.
The attempt to inspect this particular section of the pipeline for corrosion
was last made in 2008, but was halted because the line was underground
and encased in cement [PDF]. Removing the cement for an inspection
would risk damaging the pipeline, the company said, so instead it was
flagged for replacement. Here’s Reuters, quoting the company’s CEO:
"A risk assessment completed in October 2008 recommended not
removing the concrete, but rather, replacing the pipeline."
Alyeska said it had planned to replace the stretch of pipe in
question as early as this year. In 2009, Alyeska began the design
and engineering work needed before replacing the stretch, said
spokeswoman Michelle Egan. "There has been progress made. The
work that was required has begun," she said.
In 2007, Alyeska appeared before the House Energy and Commerce
committee and testified that accelerated corrosion was not a threat to the
integrity of the Trans-Alaska Pipeline System. It also touted “new
corrosion monitoring locations at Pump Station One,” the area where the
latest leak was found, according to Rep. Markey’s letter to the company.
The leak was not detected by the company’s leak detection system, but by
someone walking by on operator rounds, according to the company.
Pipeline operations were resumed on Friday, according to a joint
command center that has been responding to the incident.
Alyeska also disclosed in its response that the pipeline has had at least 20
spills since 2001—adding up to about 400,000 gallons of spilled oil, the
Hill reported.
That count doesn’t include other spills in Alaska from pipelines operated
separately by BP. As we’ve noted, Alyeska has strong ties to BP, its largest
single shareholder, and though it is technically a separate company,
almost all of Alyeska's CEOs have been executives on loan from BP. (The
current CEO is one of only two exceptions.) BP’s own maintenance reports

https://www.propublica.org/article/inspectors-flagged-leaky-alaska-pipeline-for-replacement-two-years-prior
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have also shown problems with severe corrosion throughout its pipeline
system.

Marian Wang
Marian Wang was a reporter for ProPublica, covering education and college debt.
Marian.Wang@propublica.org

Marian Wang

@mariancw

https://www.propublica.org/article/inspectors-flagged-leaky-alaska-pipeline-for-replacement-two-years-prior
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Inspecting Buried Pipelines from the Air
When many imagine aerial pipeline inspections, they picture epic missions with low-flying
helicopters tracking meandering, shiny pipes over rough terrain while taking high-resolution
photographs in the hopes of finding the beginnings of a cracks before the pipe bursts,
spewing oil into nature.

Trans Alaska Pipeline Credit: Michael Baker International
While some pipelines require this regular heroism, such as those crossing across Alaska,
the majority of US pipelines are actually buried underground and pass under urbanized
land of all densities, private property and infrastructure.
So how does aerial inspection benefit the operators and stakeholders of buried pipelines?
The reason for burying the pipeline is to keep it well out of the way of the activities and
movements of humans, vehicles and animals and to protect them from the above and the
elements with a thick barrier of compacted dirt.

A coated steel pipe being buried Credit: Mothership Aeronautics
Pipes are structurally relatively simple. A steel barrier keeps high pressure fluids inside, and
everything else outside. Therefore, the prevention and detection of the degradation of the
steel wall of the pipe and any contributory factors is the prime directive of pipeline
maintenance.
Let's Chat!
We’ll replyy as soon as we can

https://www.mothership.aero/post/2019/01/12/inspecting-buried-pipelines-from-the-air
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The th
three prime evils of the pipeline world are corrosion, uneven thermal expansion, and
iimpact
mpac or abrasion from external factors. Burying the pipes helps to combat each of these

HOME

evils.
evi
vils.
vi

PLATFORMS

SOLUTIONS

BLOG

Corrosi
sio
on
Corrosion of the steel pipes can be
caused by a wide variety of factors, but in
all cases requires an oxidation agent,
such as atmospheric oxygen or an acid,
to contact the steel. Corrosion can be
mitigated with a barrier, such as a
coating.
Pipeline coatings only work so long as they are a complete barrier: any small gap or scratch
in the coating can allow corrosion to spread like a disease in the pipe, ‘infecting’ large areas
of pipe surrounding it.
The layers of Earth covering a buried pipeline serve as both a physical and chemical buffer,
preventing physical damage to the coating from impact and abrasion and from ionization
caused by solar ultraviolet. Additionally, the soil serves as another layer on top of the
coating limiting access of oxidation agents to the pipe.
Thermal Exp
xpa
ansi
sio
on
As steel pipes expand upon heating, and contract upon cooling, there occurs a fatigue on
the pipe caused by daily and seasonal temperature fluctuations that the pipe can be
exposed to. Similarly to a how a paperclip bent back and forth too many times snaps,
harsh, frequent temperature cycles can cause cracks in the welds between pipes.
The soil layer eliminating wind and air flow over the pipe, preventing heat transfer by
convection. It also blocks heat transfer by radiation, both from the sun to the pipe, and from
a warm pipe to its surroundings. Therefore, buried pipes exchange heat primarily through
conduction through the soil. While ambient air cools and heats rapidly between day and
night, the soil only heats slowly during the day and cools slowly at night, and thus acts as a
thermal buffer. This temperature equilibrium gets even more interesting if the pipes are
carrying warm or hot contents, such as steam.
Physi
ysic
cal Factors
Finally, consider the physical factors:
Hail falling on the pipe
Acid rain corroding the pipe
Avalanches or mudslides pushing rocks into the pipe
Birds perching on the pipe, scratching the coating with their talons
Rebellious teenagers grinding along the pipelines on their skateboard
A foolish bull decides to sharpen his horns scraping on the pipe
A tractor or road vehicle mistakenly scraping or impacting the pipe
Saboteurs or terrorists with power tools or explosives
Godzilla
The risks of any of the above are greatly reduced by burying the pipe, especially
considering that much of US pipeline runs through private property under specific longterm land-use contracts called ‘easements’
Why
Wh
y aerial?
?
Now if buried pipelines are so well protected, why do we need to inspect them? The primary
thing we look for when we perform aerial inspection of pipelines is to ensure that they are
still buried!
Directly above the pipeline at the surface, pipeline demarcation flags create a centerline
that shows where the pipe is buried. Twenty feet on either side of this centerline is
considered the pipeline’s right-of-way and is protected by an easement contract with
h the
landowner. These arrangements usually require that the entire right-of-way be kept cle
clear of

Let's Chat!
We’ll replyy as soon as we can
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all ob
objects and vegetation, and manicured such that the pipeline ‘scar’ can be clearly
observed.
o
bser
With
aerial inspections we track over the right-of-way taking regularly spaced pictures to
Wit
Wi
th a
detect
d
etec anomalies or disturbances over a length of pipeline.
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Trees spotted in the right of way can be identified and quickly removed before their
roots grow to impact the pipe.
Harsh rain or changing water levels in nearby rivers or lakes can uncover and
expose buried pipes.
Stories of landowners trying to dig a pool over the pipeline in full violation of their
easement terms and at extreme risk to their lives are abundant. Early detection of
improperly placed construction projects can prevent environmental disaster.
Farms or industrial facilities illegally storing corrosive chemicals over a pipeline can
be identified and notified.
Discolored or dead grass in the right-of-way can indicate the presence of a leak.
There are 2,500,000 miles of energy pipeline running across the continental United States.
Almost 40% of US pipelines were laid before World War II, older pipes become more likely
to experience corrosion, and be forgotten or overlooked by changing landowners. Frequent,
high quality aerial inspection of pipelines is more important than ever.
Inspection of pipelines by manned helicopter can be very dangerous as helicopters must
track the centerlines close to the ground, and expensive, often reaching $15,000 per mile
per year. Additionally, helicopters and airplanes require appropriate facilities for takeoff,
landing and fueling, which may not be located conveniently close to the pipeline sections to
be inspected.

Pipeline Inspector Before Takeoff Credit: S Bjoralt
Often, high costs of aerial inspections forces operators to perform the minimum aerial
inspection requirement imposed by the government regulatory agencies. This does not
encourage a regular investment into a higher quality and frequency of data.
Our Earth sustains so many diverse and rich ecosystems. Preventing damage to it by
conducting frequent, high-quality aerial inspections is so important.
In part two, we discuss the modern alternatives to pipeline inspection by helicopter, such as
satellites and unmanned aircraft, such as planes, rotorcraft and lighter-than-air dirigibles
and airships.
To contact the author, please e-mail jon@mothership.aero
#pipelineinspection #solardrone #solarpoweredblimp #flighttime #autonomousblimp
#droneblimp #linearinfrastructure #rightofway #buried #easement

Drones • Blimps • Data Collection
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HABITAT CONSERVATION ADVISORY COMMITTEE
MEETING AGENDA
Tuesday, July 28, 2020 – 1:00 P.M. Remotely using Zoom
1.

CALL TO ORDER

2.

CONSENT AGENDA

The Consent Agenda is a means of expediting routine matters which come before the committee for approval. The
consent portion of the agenda is approved by one (1) non-debatable motion. If any member wishes to remove an item
from the consent portion of the agenda, then that item becomes the first order of business on the regular agenda.

a. Approval of Agenda
b. Review and Approve Meeting Minutes from June 23, 2020
d. Next Meeting Date: August 25, 2020.
3.

DECLARATION OF CONFLICTS OF INTEREST

4.

PRESENTATIONS
a. Fire report and mitigation recommendations – Fire Chief Khulmann
b. Post fire tortoise mortality surveys – Mike Schijf

5.

UTILITY AND DEVELOPMENT PROJECTS
a. St. George City – Utility line replacement
b. Washington City – Grapevine well

6.

SURVEYS AND CLEARANCES
a. None

7.

GENERAL BUSINESS
a. Discussion and possible action on wildfire recommendations
b. Discussion and possible action on post fire surveys
c. HCP and incidental take permit renewal status update
d. Land acquisition updates – Dawna / Cameron
1. Section 6 & LWCF update
2. James Doyle exchange/acquisition
e. TC Report – John Kellam
f. HCP Administrator’s report
1. Submission of 2020, 2nd Quarter Report
2. Submission of quarterly Budget Report and Balance Sheet

8.

PUBLIC COMMENT
This item is reserved for items not listed on this agenda. No action may be taken on a matter raised under this agenda
item (three minutes per person).

9.

MEMBER REPORTS & REQUEST FOR FUTURE AGENDA ITEM

10.

ADJOURN

Growing Toward More Efficient Water Use:
Linking Development, Infrastructure,
and Drinking Water Policies
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1.

Land Use Decisions and Water Systems

In many communities, growth has brought problems related to water. Growth affects costs of
water infrastructure, demand for water, and efficiency of water delivery. However, the relationship is a dynamic one: water policies influence growth decisions and outcomes—which in
turn affect infrastructure and water resources.
Communities face two growing and related issues: huge financial needs for water infrastructure and concerns about the availability of water. Drinking water utilities will have to increase
their spending by $263 billion over the next 20 years to maintain adequate service,1 money
that will come from either increased water rates or taxes or both. Cities and towns in the arid
West have long faced water scarcity; now cities across the country—even in areas with plentiful rainfall—are facing water shortages. The city of Frederick, Maryland, was forced to impose
a building moratorium in 2001 as it scrambled to secure a new source of water and build a
new treatment plant.2 A subsequent ordinance setting out priorities for allocating scarce
water among development projects remains in effect.3 On a larger scale, Alabama, Georgia,
and Florida have fought in and out of court for 15 years over water allocations from two major
river basins that they share. As these three states continue to grow rapidly, resolving their
water claims becomes ever more urgent. Even states and provinces along the Great Lakes are
taking measures to promote water efficiency and prevent the export of water outside the
watershed. Although the Great Lakes are the largest reservoir of fresh water in the world,
water experts warn that changes in policies and practices are necessary to preserve the lakes’
contribution to the region’s quality of life and economic growth.4
Water availability and cost are also related to the quality of existing and potential source
waters. Utilities must use more chemicals and other treatment methods to bring polluted
water up to national standards for drinking water, thus increasing its cost. The quality of
source waters depends in part on the ability of surrounding land to filter out potential pollutants. Many areas are working to preserve land that is critical to protecting source waters.
Preserving undeveloped land by focusing development in appropriate areas is emerging as a
key strategy for maintaining water quality. This topic is covered in greater depth in a recent
U.S. Environmental Protection Agency (EPA) publication, “Protecting Water Resources with
Smart Growth,” and will not be covered in depth here.
This report focuses on the nexus between water and growth. Part I summarizes the challenges
of meeting demand for safe drinking water. Part II asks: “Is there a way to accommodate
growth that minimizes its effects on water consumption and distribution costs?” Part III asks:
“What water policies can support this type of growth?”

1.1 RESIDENTIAL AND COMMERCIAL WATER USE IN CONTEXT
Only 1 percent of the Earth’s total water is fresh water available for use. In the United States,
nearly two-thirds of this resource is ground water, which supplies water for 95 percent of
rural households, half of all agricultural irrigation, and one-third of industrial water needs.

* Available at <www.epa/smartgrowth/publications.htm>
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The remaining third is surface water, which is the primary source for public supply. Public
water supplies serve piped water to a minimum of 25 customers and have at least 15
service connections.5
This report focuses on public supply. Drawing on both surface and ground water, public supply
is the source of water for 85 percent of the U.S. population and represents roughly 12 percent
of all freshwater withdrawals in the United States. The U.S. Geological Survey (USGS) estimates
that, of this 12 percent, household use accounts for 56 percent of all public water supplied,
commercial purposes constitute 17 percent, industrial users account for 12 percent, and public
and other uses are 15 percent.6
From 1950 to 2000, the population served by public water systems grew 159 percent, from
93.4 million to 242 million people. During the same time, public water use—primarily household, government, and commercial uses—grew 207 percent, from 14 billion to 43 billion gallons per day. Over the same period, total per capita water use has grown from 149 to 179 gallons per day. Per capita water use did not change from 1995 to 2000, but it declined slightly
from 184 gallons per day in 1990 to 179 in 1995, perhaps due to conservation efforts that have
since been overtaken by other factors.7
Although residential, commercial, and government customers account for less than 12 percent
of total water use, their use is significant. During droughts or in areas where water is scarce,
even relatively small changes in demand can make the difference between normal service and
water shortages. Consistent water service is essential to daily life; shortages and price increases
make news and can have serious political implications. While local governments often are
responsible for ensuring this water supply for residents and businesses, they have little or no
control over the largest water users: agriculture and power generation, which together account
for about 80 percent of all freshwater withdrawals. Local governments thus focus their policies
where they can have some effect: on residential, commercial, and government demand.
1.1.1 Water-poor communities are often high-growth communities
Many areas facing rapid population growth and increasing develUtah is not only one of the
opment pressure already have difficulty providing adequate
fastest growing areas, it is
water to their residents. A 2005 Brookings Institution report
showed that 10 of the 15 fastest-growing metropolitan areas are
also one of the thirstiest,
in the relatively arid western states of Nevada, California, Texas,
with an average per capita
Colorado, Arizona, and Utah.8 The West also has some of the
highest per capita residential water use in the nation. Lack of rain use more than double the
and its residents’ landscaping preferences contribute to per capita national average.
water use in the West that far exceeds the national average of 179
gallons per day. In Colorado average use is 240 gallons per day, in Utah it is 292, and in Nevada
it is 336.9 The combination of high growth rates and high water use is rapidly depleting aquifers
in the region. Aquifers in the Denver region are falling 30 feet per year, and the Texas portion of
the High Plains aquifer has decreased by 27 percent over the past 50 years.10
Drought can further compound the difficulties of meeting demand even in areas not typically
considered to be water poor. A drought that began in 1998 eventually led the Delaware River

2

1. Land Use Decisions and Water Systems

Growing Toward More Efficient Water Use: Linking Development, Infrastructure, and Drinking Water Policies

Basin Commission to issue a drought emergency in 2001 that reduced allotments for New
York City and the four states that draw on its supply.11 By the summer of 2002, half of the continental United States experienced drought conditions ranging from mild to extreme, triggering widespread water restrictions in many cities across the country.12

1.2 DEVELOPMENT PATTERNS AND WATER DEMAND
Population and economic growth inevitably create more demand for water. How that growth
takes place affects how much additional water is needed and how much it will cost to deliver.
The most common characteristics of new conventional growth—large lots, low density, and
dispersed development—all increase the cost of delivering water. Homes on large lots and
commercial facilities often consume large quantities of water for lawns and landscaping.
Low-density, dispersed development requires longer pipes, which lose more water through
leakage and raise transmission costs. Infrastructure investments that support water system
expansion over the upgrading and maintenance of existing networks can lead to increasingly
inefficient systems, greater waste, and higher capital and operating costs.
1.2.1 Large lots increase water demand
Large lots are a major contributor to both residential and commercial water use. Lawn care,
car washing, swimming pools, and other outdoor uses can account for 50 to 70 percent of
household water use.13 Lawn care alone accounts for an average of 50 percent of all household water use nationally.14 Office buildings also use significant quantities of water for landscaping. According to the USGS, “lawn watering and air conditioning use more water than sanitation or cleaning”15 in commercial buildings. As would be expected, the amount of water
used for lawns varies significantly from region to region based on local climate.
However, no matter where they are, areas with low density, large lots, and large lawns require
more water than areas with high density, small lots, and small lawns. In 1997, the Minnesota
Department of Agriculture estimated that in Minnesota, the average lawn size in more compact urban watersheds measures 0.05 acres (2,250 square feet), while suburban lawns average
over four times that size, at 0.21 acres (9,265 square feet).16 In Utah, planners have determined
that water demand drops from approximately 220 gallons per capita per day at a density of
two units per acre, to about 110 gallons per acre at a density of five units per acre.17 In a study
of household water use in Sacramento, California, demand by units in the Metro Square development (a neighborhood of 46 single-family homes on compact lots) was 20 to 30 percent
less than demand by their suburban counterparts.18 A study of Seattle-area households found
that moving from 12 dwelling units per acre to four units per acre decreases density by 67
percent but increases water use for landscaping by 158 percent per household. Put another
way, Seattle homes on 6,500-square-foot lots use 60 percent less water than those on
16,000-foot lots.19
Lot size also increases the length, and thus the cost, of the pipes serving households and commercial buildings. Neighborhood water pipes fall into two types: transmission mains that run
under or along streets and distribution mains that connect each house or building to the
transmission pipes. A house on a smaller lot typically is closer to the transmission main, and
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thus a shorter distribution main. Neighborhoods with smaller lots will have more houses per
block of transmission main, so the cost of that main will be less per house than in neighborhoods with larger lots.
A recent study in the Journal of the American Planning
Association used an engineering cost model to assess the
influence of land use on the cost of water distribution and
sewer services. The study estimated service costs at $143
for a household located on a 0.25 acre lot in a compact
development near the service center. If the same household moved to a 1-acre lot in a similar location, its annual
service cost would be $272, even if it did not increase its
water use. If that household used the same amount of
water on a 1-acre site in a dispersed development far from the service center, its water and
sewer service would cost $388 annually.20 Although this analysis looked at the cost of both
water and sewer service, the cost of water only would be lower than the numbers given
here, but the relationships among infrastructure cost, distance, and lot size would remain
essentially the same.

Lot size has a greater
effect on water system
costs than how
isolated a site is or
how far it is from the
water service center.

The study found that the infrastructure and pumping costs of water service are more sensitive
to lot size than any other factor. The principal source of this difference is the longer distribution mains required for larger lots. Costs for water transmission mains will be higher for developments farther away from the water supply source, but transmission mains account for an
average of only 16 percent of the total infrastructure and pumping costs.
In some communities, developers—and ultimately property owners—are required to pay the
cost of providing water service to new developments. Other communities, however, impose
these costs on the existing water system, ultimately passing the costs on to all system users.
When existing systems pay to extend service to new, large-lot, dispersed developments, they
generally raise all water rates, effectively forcing existing users, including those on small lots in
central areas, to pay for service to new users.
1.2.2 Low density means more leakage and increases both demand and cost
All water systems leak. They leak both through pipes and
at joints. Depending on their condition, drinking water
systems can lose 6 to 25 percent or more of their water
through leaks and breaks.21 In 1995, water systems in
the United States leaked 25.3 billion gallons of water
per day (approximately 9.2 trillion gallons per year).22

Water systems lose 6 to 25
percent of their water
through leaks and breaks.

Two major factors determining leakage are length and system pressure. Longer systems leak
more than shorter ones; systems that operate at higher pressures leak more than systems that
operate at lower pressures. Systems in low-density areas must use higher pressures to push
water through longer mains. Because low-density areas tend to have higher demand for water
for lawns, water pressures must be increased even more during dry months.23
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Once again the form of development affects water use. Development that is more spread
out—less dense—needs a longer system than development that is more compact. Therefore, in general, water systems in less dense developments will leak more than systems in
compact developments.
Of course, if the central pumping station is located on the urban fringe, nearby low-density
users will not generate as much loss as their more distant counterparts in other parts of the
metropolitan area. Nonetheless, highly dispersed communities will need longer systems and
incur greater loss overall than would more compact communities, regardless of where the
main pumping system is located.
Leaks are a financial burden for drinking water systems, imposing costs that are ultimately
borne by ratepayers or, if the system is subsidized, taxpayers. According to one researcher:
Lost water is lost money.…If losses are caused by leaks, you’ve lost the money it
cost to produce or purchase that water. In some cases, curbing large water losses from leaks can save a town or district the cost of finding additional water
sources. Wasted water means wasted dollars. Since 1989, [the Kansas Rural
Water Authority] has completed 564 water loss surveys locating an annual loss
of 2.387 billion gallons. The annual costs to purchase or produce this loss would
have been $3.586 million.24
1.2.3 Building new systems while deferring maintenance on older ones worsens water
losses and raises costs
Many water systems throughout the country face maintenance backlogs and looming replacement costs. Older pipes and joints leak more than newer ones, and all pipes need to be
replaced at the end of their useful lives.25 Demand for new water systems in developing areas
may lead communities to lay new pipes rather than fix old ones. As a result, the leakage and
breaks common to older systems grow, and the cost of operating an increasingly inefficient
system grows with them.
The American Water Works Association (AWWA) estimates that large portions of many water
infrastructure systems will have to be replaced over the next 30 years.26 The Government
Accounting Office (GAO) estimates that 20 percent of pipelines are already near the end of
their useful life in one-third of utilities, and that more than half of pipelines are near the end of
their useful life in approximately 10 percent of utilities.27 Replacing obsolete infrastructure
simply to maintain existing service will require utilities to find new revenue, either from rate
hikes or public subsidies. EPA estimated that even if utilities could increase their revenue by 3
percent per year (above inflation), they still would be $45 billion short of what they will need
to replace deteriorated pipes over the next 20 years. Without revenue growth, they will fall
$102 billion short of their replacement needs and $161 billion short of their operations and
maintenance needs.
GAO found that roughly 29 percent of utilities defer maintenance because of insufficient
funds, noting that “public drinking water utilities are more likely than their privately owned
counterparts to defer maintenance and major capital projects.”28 GAO also reported that while

1. Land Use Decisions and Water Systems

5

Growing Toward More Efficient Water Use: Linking Development, Infrastructure, and Drinking Water Policies

most utilities preventatively rehabilitate and replace their system pipelines, roughly 60 percent
of water utilities state that the rate of preventative work is less than desired, and many have
deferred maintenance, capital expenditures, or both. While many utilities have plans to finance
future capital needs, almost half believe that their projected revenues would be insufficient to
carry out their plans.
1.2.4 Development on and beyond the fringe can reduce return on investment in
infrastructure and raise costs
Another way development patterns affect cost is
One local official estithrough the location of new development. Building
new infrastructure to serve developments on the urban
mates it costs his city
fringe can decrease the overall return on a community’s
$10,000 more to provide
water infrastructure investment. Often, metropolitan
infrastructure to a suburservice areas have excess capacity. Adding new developments to the existing network spreads the system’s capi- ban house than one in the
urban core.
tal costs over a larger customer base, lowering the cost
of water service per customer. If, instead, new infrastructure is built for these new customers, the opportunity to improve the efficiency of the existing
system is lost, leading to higher costs per customer than if the new customers joined the existing system. This phenomenon can be observed in metropolitan Cleveland, where population
shifts have led to overcapacity in parts of its suburban water system, reducing the system’s
efficiency and raising unit costs for users.29
These changes directly affect municipalities’ and users’ bottom lines. According to an official of
a large western city, it costs the city $10,000 more to provide infrastructure services to a house
on the suburban fringe than one in the urban core.30 Systems that operate at less than full
capacity also increase the per unit cost for water delivery. Recognizing this dynamic, Fluvanna
County, Virginia, stated in its 2000 Comprehensive Plan:
If a water and sewer system is developed, it should be provided in a cost efficient and effective manner. Service costs associated with this type of infrastructure are strongly influenced by a development’s location and density. Therefore,
any new system should be located within existing communities that are also
growth areas. This provision will allow for the county to build upon existing
infrastructure while providing new infrastructure in the areas where it is most
needed.31
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2.

Smart Growth Can Help Communities Reduce Costs
and Conserve Water

The U.S. population will continue to grow. How that growth is accommodated will affect the
quantity of water needed and its cost. The research reviewed in Part 1 suggests that more
compact growth, use of existing infrastructure, and investment in system maintenance can
substantially reduce costs and make current water resources go farther. Communities across
the country are using these techniques as part of a “smart growth” strategy.
Smart growth practices promote development
that enhances the community, economy, public
health, and the environment. The Smart
Growth Network,* a coalition of more than 30
environmental, real estate, historic preservation, development, academic, and governmental organizations, has developed a set of principles reflecting the experiences of successful
communities around the nation (Exhibit 1). The
principles include encouraging compact development and leveraging scarce public funds to
improve existing assets, including water systems.
Applying smart growth principles can
significantly reduce the cost of water provided
by communities and the quantity of water
demanded by their residents. More compact
development allows for shorter transmission
systems, making them more efficient to operate
and less susceptible to water loss through leakage. Encouraging compact neighborhood
design on smaller lots reduces water demand
for landscaping. Directing development to
areas served by existing infrastructure and maintaining that infrastructure can make systems
more efficienct.

Exhibit 1: Smart Growth
Principles
1.
2.

Mix land uses.
Take advantage of compact
building design.
3. Create a range of housing
opportunities and choices.
4. Create walkable neighborhoods.
5. Foster distinctive, attractive
communities with a strong sense
of place.
6. Preserve open space, farmland,
natural beauty, and critical
environmental areas.
7. Strengthen development and
direct it toward existing
communities.
8. Provide a variety of transportation
choices.
9. Make development decisions predictable, fair and cost-effective.
10. Encourage community and
stakeholder collaboration in
development decisions.

* A list of the members of the Smart Growth Network partners and resources for communities to use in implementing smart growth
are at www.epa.gov/smartgrowth and www.smartgrowth.org.
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2.1 COMPACT DEVELOPMENT
Communities can save money on new infrastructure by developing more compactly.
Commercial and residential users that are closer together will need fewer feet of pipe than
users that are more spread out. When this development takes place in areas already served by
water mains, the cost of infrastructure is further reduced.
2.1.1 Smart growth promotes compact development, reducing infrastructure costs
Robert Burchell of Rutgers University has developed detailed models and estimates of infrastructure cost savings associated with compact development. He estimated that more compact growth nationwide would save $4.77 billion, or 6.5 percent of total water infrastructure
costs, from 2000 to 2025.32 The savings would be particularly significant in the South and the
West, where growth has been greatest and is expected to continue.
Another analysis, published by the American Planning Association, provides a more detailed
look at the different roles played by lot size and community compactness. In one example, the
annual cost of providing water and sewer service to a half-acre lot in a centrally located, dense
development is $283 per household, while it is $472 for the same lot in a highly dispersed
development far from the water service center. The relationship between increased cost and
increased distance from the water center is mostly linear: in the highly compact, small-lot
development, each additional mile (from 1 up to 4 miles) from the center adds roughly
$50,000 to the 30-year cost of service provision per household. However, in the low-density,
large-lot development each additional mile (from 1 up to 5) adds approximately $122,000 to
the cost.33
2.1.2 Smart growth promotes compact neighborhood design, reducing water demand
As shown in Sections 1.2.2 and 1.2.3, landscaping
accounts for approximately 50 percent of household water demand and is also a significant factor in
commercial water demand. Water demand for landscaping is directly related to lot size. Compact
neighborhood design, which makes maximum use
of smaller lots, has less landscaping and thus less
demand for water. Ultimately, this could make the
difference between a community needing to develop new water sources, with the attendant costs and
environmental impact, and using existing water
sources efficiently and well into the future.

EPA and its partners in the Smart
Growth Network, a coalition of
more than 30 environmental, real estate,
historic preservation, development, academic, and governmental organizations,
have developed numerous tools and
resources to help communities improve
their quality of life. Many of these are
available at www.epa.gov/smartgrowth
and www.smartgrowth.org.

Smart growth also promotes development with a sense of place, which can include landscaping that reflects distinctive regional ecosystems. Communities can reduce water demand by
encouraging use of native plants and ground covers that require little or no irrigation.
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2.1.3 Smart growth directs development to existing communities—and their
infrastructure
Communities following smart growth principles place a priority on fixing existing water systems and directing development to the areas these systems already serve. Recent studies by
AWWA and the Water Infrastructure Network have shown that much of the nation's existing
infrastructure will need to be replaced in the coming decades. Already systems are deferring
maintenance because of lack of funding and inadequate planning, according to EPA and GAO.
Expanding water systems incurs additional financial demands, in some cases further delaying
maintenance and replacement. As maintenance and replacement lag, old, badly leaking pipes
lose more and more water, raising current costs while the ultimate bill for system renewal continues to grow. Concentrating resources on system maintenance rather than expansion can
minimize the cost of delivering water during these crucial decades of system replacement.
To encourage growth in already-developed areas, the state of Maryland has started to help
pay to upgrade inadequate city water infrastructure systems. The program’s financial assistance can be used for projects such as upgrading aging and poorly operating water treatment
facilities; replacing leaking water mains; and repairing or replacing storage tanks. Local water
authorities can also use these funds to connect residences to the public supply if wells are
contaminated or inadequate, or to upgrade existing water facilities to meet federal and
state standards.34

2.2 SPOTLIGHT ON REDUCED WATER COST AND USE: ENVISION UTAH
Envision Utah is a public-private partnership formed in 1997 to evaluate the economic, environmental, and quality of life benefits that a new approach to growth could yield in the
greater Wasatch area (GWA), home to 80 percent of Utah residents. Through extensive public
participation and modeling, Envision Utah estimated the potential impacts to the GWA from a
"quality growth" approach that advocated strategies such as infill development, open space
preservation, and mixed-use construction. The results were based on an estimated population
increase to 2.7 million (from the current level of 1.7 million) residents by 2020 and compared
against a 1997 baseline approach that assumed no change in the way land was developed or
natural resources managed. In both the amount of water demanded and the cost of water
infrastructure, the quality growth strategy improved on the current, conventional approach to
growth.
Envision Utah proposed four development scenarios for the project, ranging from low-density,
auto-oriented (Scenario A) to very compact, transit-oriented development (Scenario D). The
scenario that saves the most money on infrastructure (identified in Exhibit 3) is Scenario C,
described as: "The focus of new development and growth on unused land would be walkable
and transit-oriented development. There would be more infill and redevelopment and investments would be made to extend public transit systems and alternatives to the automobile."35
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EXHIBIT 2: Envision Utah Quality Growth Impacts
Approaches

Water
Demand

• Changes in lot size
• Different allocation of population
and employment across area

Baseline

Quality
Growth

Quality
Growth
Savings

298
gallons
per day
per capita

267
gallons
per day
per capita

10.4%

$2.629
billion
(in 1999
dollars)

$2.087
billion
(in 1999
dollars)

20.6%

• Use of conservation pricing
(although overall price of water
did not change)
Cost of
Infrastructure

• Reduced length of new pipes
required
• Expanded use of existing
infrastructure through infill
development

EXHIBIT 3: Per Capita Water Use Declines with Higher Densities
Per Capita Residential Water Use as a Function of Residential Density
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Dave Eckhoff, PSOMAS Engineering
Source: Tim Watkins, Envision Utah, June 24, 2003
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Scenario C's density level also appears to be the most effective in reducing per capita water
demand. A study by Envision Utah demonstrated that per capita water demand in the GWA
decreases dramatically as development becomes more compact, from approximately 210
gallons per day at a density of two dwelling units per acre to roughly 110 gallons per day at
five dwelling units per acre (see Exhibit 3).
Densities beyond five units per acre reduce per capita water demand somewhat, but the
water efficiency gains for increased densities are smaller. Although this curve may hold in
other areas, only an analysis based on local conditions can determine the level of density
where efficiency gains begin to taper off. Also, each community should determine for itself
whether to encourage higher densities that save even more water.
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3.

Policy Options To Better Manage Water Demand

The previous parts of this paper have established that how a community grows affects its
water use and the cost of water. This part explores how water policies can affect growth. This
section identifies water policies that directly affect water use and cost and indirectly affect
growth patterns. Water policies that promote more efficient growth are likely to be doubly
effective in helping communities reach their water goals.
The policies discussed here offer a range of options to state and local governments and to utilities. Each policy is described, compared to conventional practice, and linked to community
efforts to create water-friendly development practices. Also included, where appropriate, are
issues to consider, practice tips, or case studies that can help implement the policy.

3.1 State governments
States indirectly influence local decisions on water rates and infrastructure in two ways.
First, states influence investment in water infrastructure through their administration of the
Safe Drinking Water and Clean Water State Revolving Funds (SDW SRF and CW SRF, respectively). States have more discretion under the CW SRF than under the SDW SRF. Under federal law,
EPA grants money to individual state funds based on a survey of their drinking water needs.
States, in turn, loan money to publicly and privately owned community water systems. Among
other functions, states select projects for funding and set interest rates for the revolving funds.
Revolving fund loans are made at below-market interest rates—sometimes at zero percent
interest—for projects to rehabilitate or replace a system's drinking water source; to consolidate with a stronger system; or to upgrade or replace treatment, storage, or transmission and
distribution facilities. From 1997 to 2001, EPA contributed $4.2 billion to the SDW SRF.36 States
matched this with $2.5 billion in state funds.37 Many states also have their own water infrastructure funding programs.
Second, states have broad authority over local planning and municipal finance. States also
have funds that are explicitly directed toward other goals, such as economic development and
affordable housing, but that also may be used on water infrastructure. State tax and municipal
finance laws govern the ability of localities to raise their own funds, for example, through tax
increment funding and local bond issues. Thus, state policies shape the options available to
local governments for reconciling water demand and growth.
3.1.1 Administer the state revolving funds to support smart growth
Federal law establishes priorities for loans from the SDW SRF. Top priority must be given to
projects that 1) address the most serious risk to human health, 2) are necessary to ensure compliance with safe drinking water standards, and 3) assist systems most in need on a per household basis. These priorities apply to all loan applications, regardless of whether the project
contributes to more efficient growth or undermines it. However, states can use smart growth
criteria to distinguish among projects that rank equally on the three main priorities and give
preference to projects that meet other community goals. Projects that address deterioration in
older systems may meet the three main priorities as well as promote the "fix it first" policy discussed in section 3.1.2.
12
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Both the SDW SRF and the CW SRF can support more efficient growth by purchasing undeveloped land or conservation easements on land to protect source water quality. Cleaner source
water reduces the cost of water treatment. One study has shown that a 10 percent loss of forest cover in a source watershed raises treatment costs by $8.80 per million gallons treated. The
increase in treatment cost is mainly due to the need for more chemical use in the treatment
process.38 Under the Safe Drinking Water Act, a state may set aside up to 10 percent of its
revolving fund for land conservation. As of 2003, only $2.7 million of SDW funds have been
used to protect less than 2,000 acres of land.
The CW SRF provides more flexibility for states to conserve and restore land. In addition to the
preservation of undeveloped land, CW SRF funds may be used to clean up and reuse brownfields. Brownfield redevelopement projects not only reduce the risk of contaminating source
water, but also can focus growth on areas that are already served by existing water systems,
reducing pressure for system expansion. In 2004, the CW SRF loaned $180 million to projects
such as land preservation, brownfield renewal, reducing polluted runoff from agriculture, and
other activities.
Case study
The state of Ohio uses CW SRF money to support its Water Pollution Control Loan Fund for
brownfield assessment and clean up. A $1.6 million loan covered the cost of treating contaminated subsurface soil and groundwater at a centrally located brownfield in Cleveland. This
loan helped Grant Realty to redevelop the site as its new corporate headquarters.39
Issues to consider
SRF program officers may need to be educated about the connection between SRF funding
and smart growth. Program officers may want to consider whether SRF funding has encouraged growth in areas where growth should be discouraged. They could then develop additional criteria for SRF loans that encourage infill and brownfield development as well as
improve water quality.40
3.1.2 Fix it first
Some states are looking for ways to direct growth to existing neighborhoods. Many older
neighborhoods or small towns have old infrastructure that may need substantial repair. While
some older systems have excess capacity, others may not have the capacity to serve new
growth, creating a serious barrier to private investment in infill areas. To address these concerns, state policy could favor repairing and upgrading existing systems over new construction. This "fix-it-first" philosophy is most often used for transportation investments—as, for
example, New Jersey and Michigan—but could easily be applied to water infrastructure.
State funds powerfully influence how and where growth and development occur. Using these
resources to upgrade water infrastructure in existing urban areas reduces development pressure on the urban fringe, thereby preserving critical open space. Further, using state funds to
support new development in existing neighborhoods rather than new neighborhoods can
improve the efficiency of existing systems and reduce the quantity of water demanded.
Finally, the clear identification of priority funding areas can make the development process
more transparent and predictable for everyone.
3. Policy Options to Better Manage Water Demand
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Case study
In its 2001 State Development and Redevelopment Plan, New Jersey classified areas within the
state as "areas for growth," "areas for limited growth," and "areas for conservation." These designations determine how future state investments in infrastructure and conservation are allocated.41 In a similar effort in Michigan, the bipartisan Land Use Leadership Council recommended that state funds be used to "support and encourage compact mixed-use development and infill while discouraging fragmentation and consumption of open space." The council's final report says: "State and federal infrastructure funding should be prioritized to support
existing developed areas [and] improve and maintain the effectiveness and integrity of existing infrastructure." The report also embraces the principle that "Infrastructure policies and
decisions support and encourage compact and mixed-use development and infill, while discouraging fragmentation and consumption of open space."42
Issues to consider
Partnerships are critical to ensure that all involved parties are educated about the policy and
how it supports the community's goals. States will need to educate the public about the
importance of repairing and upgrading existing systems and how "fix it first" can encourage
high-quality development. Elected officials need public support to effectively undertake
potentially contentious policy changes.
3.1.3 Authorize the formation of special districts to finance water system expansion
Local governments increasingly are looking to developers to pay more of the cost of expanding water systems to serve new developments. Localities, in turn, rely on state governments to
provide enabling legislation for these efforts. Some states have allowed local governments to
establish "limited-purpose governments" that finance infrastructure for new developments.
States can authorize local governments to designate areas within their jurisdictions as "special
districts" and to authorize in turn the developers of the districts to create limited-purpose governments to serve them. Special districts can issue bonds to fund infrastructure and impose
user fees, impact fees, and special assessments on property owners. These fees and assessments repay the bonds and pay for operation and maintenance. Special districts are subject to
local regulations, such as zoning, but are financially and administratively independent of the
local government. They can issue tax-free bonds, like local governments, but the bonds are
not backed by the local government and do not count against local debt limits. Local governments can create special districts just to provide water infrastructure and service, or they can
fund a much wider range of facilities, such as sewage, streets, parks, or schools.
This financing mechanism can shift infrastructure costs more directly onto the users of infrastructure. It can save the locality from tying up capital funds in system expansion, preserving
resources to upgrade and maintain existing systems. It can provide an alternative to impact
fees where impact fees either are not allowed or have proven difficult to assess or implement.
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Case study
Several states have authorized special districts. California and Arizona call them
"Community Facilities Districts," and Florida calls them "Community Development Districts."
Since they were authorized in 1980, about 200 Community Development Districts have
been created in Florida. Supporters note that the districts generally have provided goodquality public facilities and services to their residents. They also have helped reduce political
battles over infrastructure costs.
Issues to consider
Some of Florida's Community Development Districts have been accused of being unresponsive and undemocratic.43 State law allows developers to limit homeowners’ participation in
district decisionmaking for the first six years, and a few developers have retained control
far longer.44 In at least one case, a developer has been accused of steering infrastructure
contracts to friends and relatives who have overcharged homeowners for their work.45
Homeowners also have charged that state and local officials have been lax in overseeing
the districts.
Creating special districts fragments government in ways that can make coordination difficult. Special districts may raise the overall cost of public administration, since they establish
another local bureaucracy in addition to the existing general-purpose government. Finally,
allowing some community residents to essentially opt out of local government services can
reduce support for those governments and their ability to provide services to residents not
in special districts.
3.1.4 Connect water and land use planning to provide predictability in the development process
In most cases, different levels of government conduct land use planning and water planning.
Localities develop general plans that then become the basis for specific area plans, zoning
decisions, and building permits. Meanwhile, state water agencies develop integrated resource
plans that serve as the basis for water management plans, which are the basis for formal commitments to provide water service ("will serve" letters) and eventually water hookups for individual buildings.
Once development is in place, water agencies have had little choice but to serve it. In cases
where existing water supplies have run short, local officials have been forced to halt new
development until an adequate water supply can be ensured. In March 2001, Frederick,
Maryland, declared a moratorium on new development and annexations after discovering
that the city's water system could no longer support its growth. Frederick suffered water
shortages during a severe drought in 2002. In the fall of 2002, the city adopted a water allocation ordinance and in 2003 began to issue water allocations. Currently, developers must
secure a water allocation and sign a water service contract with the city before applying for a
building permit.46 These restrictions will remain in place until Frederick completes construction of a new water treatment plant.

3. Policy Options to Better Manage Water Demand

15

Growing Toward More Efficient Water Use: Linking Development, Infrastructure, and Drinking Water Policies

Making development more predictable is a key principle of smart growth. Further, the better
that a community understands its future water availability and the best options to protect
water quality, the more likely it is to support a realistic and sustainable approach to growth
that minimizes demand, improves efficiency, and protects water quality and future supply.
Two recent laws in California attempt to make the development process more predictable by
better linking the land use and water planning processes.
California's SB 610 requires water suppliers to estimate their projected water supply/demand
balance for jurisdictions served by their systems. Cities and counties are then required to consider this estimate before approving large-scale residential, commercial, and industrial developments. This law does not require cities and counties to reject developments that are inconsistent with the estimated water supply—it only requires that they take water into consideration when deciding whether to approve them.
A second law, SB 221, requires water agencies or appropriate city or county jurisdictions to
verify an adequate water supply for developments before they issue building permits.47 This
review is required only for residential developments of 500 units or more, although infill projects and housing developments for low- and very low-income households are exempt.48
Incorporating "consistency provisions" into state planning statutes also can help ensure that
comprehensive land use plans are consistent with other local plans and regulations. While
several states, including Arizona, Connecticut, Florida, and Washington, require land use
plans to be consistent with each other, few have gone the additional step of specifically
requiring land use and water plans to be consistent. Both consistency provisions and the
new California laws can support community efforts to incorporate the water implications of
new growth into long-term planning and make the development approval process more
predictable.49
Case study
In 1990, the state of Washington adopted the Growth Management Act. Among the act's 13
goals are concurrency for public facilities and services, reduction of sprawl into rural areas, and
encouragement of development in urban areas. The act requires countywide planning policies
that designate urban growth areas and identify sites for county services. Local comprehensive
plans then address land use, utilities, capital facilities, transportation, and housing. Both the
policies and the plan must be implemented by development regulations, such as zoning, that
ensure concurrency and consistency with the urban growth areas. These planning activities
must also be consistent with local capital budget decisions.
While it remains controversial, the Growth Management Act is credited with raising the profile
of water issues and with making local, water-infrastructure decisionmaking more transparent
and predictable.50
In the more arid Southwest, where water supplies are increasingly tight, New Mexico has
begun to require communities to have the water rights in place before they can build new
development. Previously, the state allowed communities to build first and secure the water
rights later.51
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Issues to consider
"Consistency" and "concurrency" requirements get mixed reviews. Requirements for transportation concurrency in Florida have been criticized as ineffective or counterproductive.
Transportation concurrency may have encouraged development in previously undeveloped
areas because these areas usually have excess road capacity.
3.1.5 Clarify a utility’s “duty to serve”
Public utility law generally has held that "a public utility has a duty to serve all customers within its service area who can pay for the cost of service…"52 The duty to serve can, and at times
does, conflict with a utility's or community's efforts to control water costs and ensure adequate quantities for existing customers. In such cases, the duty to serve has traditionally
superseded other considerations, sometimes undermining other community goals, such as
orderly growth and long-term, stable water provision.
Limited water supplies in many parts of the country, however, have led to a shift in legislation
and case law. California laws SB 221 and SB 610 (see Section 3.1.4) exemplify this shift,
enabling communities to control the timing and type of development in order to ensure an
adequate water supply. Recent legislation in Idaho and Arizona has also weakened the duty to
serve and strengthened localities' ability to plan for long-term, sustainable growth. Courts
have held that "a city should not be required to undermine its own growth management policy simply because it is a water supplier. Non-municipal suppliers should be subordinate to this
policy so long as the policy does not impair their constitutionally guaranteed fair rate of
return."53 Nevertheless, localities' duty to provide water often remains unclear.
Clarifying state law on this subject is critical to localities' ability to plan for future growth with
confidence that they will not be undermined by claims for service to new development
beyond their desired boundaries. The growing maturity of this issue is also evidence of communities' recognition that the manner in which they grow has a direct and significant impact
on water and that their water policies have a direct effect on how they grow.
Case study
In 2003 the state of Washington passed the Municipal Water Supply—Efficiency Requirements
Act, which directed the state Department of Health to more closely align water planning with
local land use plans. The law specifically requires that water utilities' service areas must be consistent with "local land use plans, comprehensive plans, coordinated water system plans,
watershed plans, and development regulations."54 Since the duty to serve applies only within
a utility's service area, carefully delineating service areas that reflect land use plans helps to
minimize the conflict between land use and water provision.
Issues to consider
Clarifying the relationship among (in some cases) 100-plus-year-old state water laws, complex
property law, and the legal authority of communities to plan for future growth is a complicated
task. In many places, local comprehensive plans are inconsistent with development regulations;
thus, linking water system plans with comprehensive plans could worsen conflicts between
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development and water provision. States considering following Washington's lead may wish to
provide additional planning assistance to localities. This assistance could be directed toward
improving consistency among local plans and their implementing codes and regulations,
among other goals.

3.2 Local and regional governments
Municipalities have a powerful effect on system efficiency and the demand for and cost of
water. Municipalities that run water utilities affect water demand directly through their infrastructure and pricing policies. As has been discussed, these policies can directly influence
water use and development patterns, which in turn affect water use. Localities that wish to
ensure efficient water use can focus on system maintenance and set prices that reflect the true
cost of water delivery. These policies will encourage compact development that reduces the
cost of water delivery. Municipalities can further encourage compact development with zoning, subdivision regulations, infrastructure spending, tax incentives, and other land use policy
tools. In particular, local policies that encourage infill development can support states' and
utilities' "fix it first" policies, minimizing expensive new extensions. This, in turn, can reduce the
cost of water service and the overall demand for water.
3.2.1 Integrate water budgeting into land use planning
As discussed in Sections 3.1.3 and 3.1.4, lack of coordination between land use planning and
water planning can frustrate a predictable development decision process. Regardless of how
the legal issues surrounding communities' duties to serve are resolved, municipalities can
reduce the risk of water shortages by creating water budgets that are based on water supply
assessments.
Water planning at the state or regional level often is not detailed enough for communities
to match their water use to their water supply. A water budget can help a community to
better understand the locally available water resources and compare them to the water
demand. Seasonal shortfalls and long-term discrepancies between supply and demand can
prompt communities to implement conservation measures, such as xeriscaping, block pricing, or other efforts.
Establishing a water budget may involve appointing a broad-based advisory committee consisting of citizens, landowners and developers, local officials, and experts in water system
management. The advisory committee could collect data on water use and trends, identify
potential shortfalls, and recommend measures to better align water demand with anticipated
resources. The recommendations may provide local governments with guidance and support
for integrating demand-reducing measures into local land use plans, regulations, and incentive programs.55
The regional aspect of the supply and demand assessment also provides a solid basis for
actions that extend beyond local borders to coordinate how and where development takes
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place. Efforts to direct development to already-developed areas, and especially to compact,
central areas, can help to bring a region's water demand into better balance with its limited
supplies.
Case study
Albuquerque, New Mexico, recently passed a resolution to develop a regional water budget
that details its water "revenue" (supplies) and "expenditures" (uses). The water budget is part
of a larger effort within the region to re-examine its traditional approach to water. For
decades, Albuquerque had extracted water from an underground aquifer. Recent data, however, indicated that the aquifer was being "mined"—water was being withdrawn faster than it
was being replenished—and probably could not meet the community's water needs in the
future. The water budget will help the city to manage future water use to avoid deficits.56
3.2.2 Use private activity bonds strategically to finance upgrades in existing service
areas and planned growth areas
Although some water systems may be able to expand while keeping up with maintenance
and replacement of existing pipes, many cannot without additional resources. EPA projects
that systems will face up to $205 billion in unfunded but necessary capital expenditures over
the next 20 years. 57, 58 One way local governments can finance these expenditures is by issuing private activity bonds. Such bonds can be a cost-effective way of financing needed water
system replacement or upgrades that will support infill development and relieve growth pressures outside the existing system.
Communities that decide to develop beyond their existing service areas can conserve
financial resources by designating zones or tiers for development. They can delineate and prioritize areas where public funds, in conjunction with private activity bonds or other assistance,
will support infrastructure for new growth. Local governments may designate boundaries
beyond which no public funds will be available, leaving the cost of infrastructure wholly to
the private sector.
In sum, these approaches help communities use public funds to encourage growth in targeted areas and reduce or eliminate subsidies for growth in areas where growth is not desirable.
Case study
Florida's Growth Policy Act recognizes infill development and redevelopment as important to
promoting and sustaining urban cores. Florida's definition of urban infill and redevelopment
areas includes those where public services, such as water and wastewater, transportation,
schools, and recreation, are already available or are scheduled to be provided within five years.
A local government with an adopted urban infill and redevelopment plan may issue revenue
bonds and employ tax increment financing to finance the plan. These urban infill and redevelopment areas have priority in the allocation of private activity bonds.59
Issues to consider
Drinking-water facilities generally are exempt under private activity bond regulations and
therefore are eligible for tax-exempt status. However, federally mandated caps limit the
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amount of tax-exempt private activity bonds that can be issued in a state. States can prioritize
bond allocation to support projects that implement smart growth strategies and upgrade
water infrastructure.
3.2.3 Introduce service availability fees to better capture the marginal cost of system
expansion and household water demand
Local governments can assess service availability fees (also known as exactions, impact fees,
service development fees, or facility charges) on a developer to cover the costs of existing
and/or future water infrastructure for new development. "Latecomer fees" also may be levied
on developments occurring within a reasonable period of time, such as 15 years, after a water
system is built. The local water utility may directly levy some service extension fees. A recent
study found that 77 percent of drinking water utilities recover some of the cost of service
extension through developer contributions.60
Service availability fees can reduce water cost and demand in two ways. First, communities
can offer full or partial fee waivers for growth in targeted neighborhoods already served by
existing infrastructure or for compact projects in undeveloped areas. Second, communities
can calculate fees for new construction in outlying areas that more closely approximate the
marginal costs of system expansion, rather than its average costs. Another way of assessing
fees is to establish zones in which fees are based on distance from existing facility centers.
Many fees are calculated as an average cost of existing system construction or use costs without regard to distance or location, rather than the true marginal cost of expanding a water system to a given project site. Fees that more accurately evaluate the cost of growth and development by location are as predictable for developers as average fees. Further, targeted
waivers or fee reductions can encourage development in existing neighborhoods or other
compactly designed areas.
Case study
Salt Lake City applies two sets of fees: one to infill sites within existing city lines and one to the
growing Northwest Quadrant area.61 San Antonio waives water and other fees in infill areas
the city has targeted for redevelopment. San Antonio also charges lower water rates to customers inside the city limits.62
Issues to consider
Some communities have misused service availability fees by spending fee revenue on projects
that do not directly benefit the assessed development or to subsidize general revenue. These
practices are not allowed under most state laws and are vulnerable to court challenge.63
Because the developer will pass on at least a portion of the fees to the homebuyer, fees can raise
housing costs. Some cities have exempted or otherwise reduced fees on residences that qualify
as "affordable housing" according to the U.S. Department of Housing and Urban Development.
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3.2.4 Encourage natural landscaping in residential and commercial buildings
Large grass lawns are a basic feature of traditional landscaping for both homes and businesses. Homeowners' associations and neighborhood covenants often require grass or turf lawns;
commercial sites usually incorporate acres of grass. Constant watering and irrigation of these
lawns demand large amounts of water, particularly in arid climates. The sandy soils found in
arid areas do not hold water well, increasing water demand as commercial building managers
and homeowners struggle to maintain a green lawn.
Traditional landscaping is expensive as well as water-hungry. The Conservation Design Forum
has estimated that the initial cost of a traditional 10-acre corporate landscape would be 48
percent more than a "sustainable landscape" planted with native plants. Over the first 10 years
after installation, the traditional landscape would cost 52 percent more and, in later years, 82
percent more than a sustainable landscape. These estimates include the cost of additional
watering for the traditional landscape.64
Landscaping that uses native plants will require little additional water beyond what the local
climate provides once the plants are established. Xeriscaping explicitly seeks to conserve
water through landscaping in which "plants whose cultural requirements are appropriate to
the local climate are emphasized, and care is taken to avoid wasting water to evaporation and
run-off."65 Xeriscaping can reduce long-term water use for landscaping by 70 percent or
more.66 Some utilities, particularly those in the arid Southwest such as Tucson and Denver,
also offer their customers information on xeriscaping and its benefits.
Local governments can encourage natural landscaping by collaborating with homeowners'
associations, local landscapers, and other organizations to educate citizens. Localities could
provide financial incentives, such as property tax breaks, for commercial building managers
and homeowners who implement and maintain natural landscaping on their properties.
Finally, local and regional governments can lead by example by creating natural landscaping
demonstration projects on public grounds and parks.
Some local governments, primarily in arid regions, have adopted ordinances that require landscapers to use plants that are adapted to the local climate and need little or no additional water
after the plants are established. These ordinances restrict the use of turf, list plants that can be
used, or regulate the type of irrigation allowed. Some ordinances exempt single-family homes.67
Natural landscaping can foster distinctive communities with a sense of place by creating
neighborhoods with native plants and unique regional features. Rather than trying to emulate
the grassy yards of less arid regions, property owners in dry areas can reflect their natural surroundings and help create a visual identity for their communities.
Case study
Local governments and utilities are experimenting with incentives for less thirsty landscaping. Las Vegas pays homeowners one dollar for every square foot of turf removed. Denver’s
water board recently began a rebate program for homeowners who purchase trees and
shrubs with low water needs. The city of Denver launched a Community Conservation
Gardens Project that is planting parks with water-conserving landscapes. This project trains
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teens for work in the landscaping industry, creates beautiful public spaces in both prominent
and neglected parks, and serves as a model to homeowners and businesses.
Issues to consider
Natural landscaping and xeriscaping have met with resistance in some communities. Efforts to
educate communities about xeriscaping may conflict with entrenched attitudes about what
makes lawns, yards, and public places inviting and attractive. Some homeowners’ associations
have rules that force residents to plant thirsty, non-native grasses in arid areas.

3.3 Utilities
Water utilities play a major role in influencing water demand by setting the rates that determine how much customers pay for water. Many utilities find it difficult to determine fees that
capture true costs. Calculating the true cost of delivery for a household or business—the individual user's incremental cost increase to the system—is all but impossible in practice. On the
other hand, charging each user rates based on the average cost of serving all users can overcharge users who live in compact, central neighborhoods and can produce the subsidies discussed in Part 1. Furthermore, utilities face political pressure to keep rates low—so low, in fact,
that many utilities do not recover their full cost of doing business. Because water is such a
basic necessity, utilities also must address concerns that customers with low incomes may not
be able to afford rate increases, although poorer inner-city residents would benefit from lower
rates that more accurately reflect the lower cost of serving them. In the face of these challenges, utilities have developed a variety of pricing structures. Pricing can reinforce or undercut other policies that encourage compact development.
3.3.1 Fix it first
While states can target financial assistance in ways that encourage repairs and upgrades to
existing water networks, the utilities themselves ultimately decide which parts of their systems
receive priority for improvements or expansion. Utilities that implement fix-it-first policies can
improve their own financial situation, conserve water, and lower costs for their customers. Fixit-first policies can be especially effective when they are combined with fees for system expansion and local efforts toward redeveloping existing neighborhoods.
Many utilities face declining rate bases as customers move from neighborhoods served by the
existing system to outlying areas. Utilities expand their systems to these new neighborhoods,
recapturing old customers. At this point, however, the utilities have to pay for building the
new systems as well as maintaining the old ones even though they may have roughly the
same number of customers. Utilities can recoup their investment and maintain their systems
through three mechanisms: they can raise rates on all customers; they can charge service
expansion fees to customers or developers in the new neighborhoods; or they can acquire
new customers in the old neighborhoods.
How utilities balance their spending among system repair, system replacement, and system
expansion and how they set rates and fees are important to their financial health. Utilities
often borrow money on the bond market to pay for their capital projects. The interest rate that
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a utility must pay is determined by the market's assessment of its management, and particularly the utility's management of its physical assets: treatment plants, pipes, and pumps. A fixit-first policy that stresses maintenance of existing physical assets can contribute to higher
bond ratings, lower borrowing costs, and lower overall costs for water delivery.
Moody's Investors Service is one of three major credit-rating agencies that rate bonds and
strongly influence utilities' borrowing costs. While some of Moody's key rating factors are
clearly beyond utility managers' control—the health of the local economy, for example, or customer income—other rating factors evaluate utility management policies. "Maintenance of
assets" is a key rating factor. Moody's also grades utilities on their "strategic focus" and on
"regulatory compliance," which indirectly support fix-it-first policies, since compliance and
focus are related to the health of the existing system and its orderly expansion.69
A recent analysis by Public Financial Management also emphasizes the importance of the fixit-first policy. It states: "A particular challenge of water and wastewater systems is their ability
to meet capital investment requirements of aging systems, and their success in doing so is
scrutinized by credit rating agencies." The analysis noted that credit-rating agencies also
rewarded utility management strategies that combined fix-it-first policies with fees that
assessed new users—rather than all users—for the cost of system expansion.70
Case study
Philadelphia's water department is one of the oldest water utilities in the country. Like many
older cities, Philadelphia has an aging water system, declining population in its central service
areas, and increasing demand in suburban areas. In the early 1990s, Standard and Poor's (S&P)
noted that parts of the system were more than 100 years old and needed "extensive repair
and replacement." In 1991, the water department had a deficit of $42.5 million on an operating budget of $270.4 million.71
The water department made several financial and administrative improvements over the rest
of the 1990s. It created a rate stabilization fund dedicated to capital expenses and vastly
improved metering and bill collection. In 1996, the city created a Capital Program Office to
track the condition of infrastructure and planning and to manage capital improvements. The
system's bond rating improved along with its capital and operational reforms, saving the city
millions of dollars in interest. By 2001, the water department's bonds had been upgraded to
"A-" (S&P) and "A3" (Moody's). Both services highlighted the department's capital improvement program for reconstructing its water conveyance system and improving its water treatment plants.72
The Philadelphia Water Department also takes a proactive approach to protecting the quality of
its drinking water sources. It helped to develop a watershed land protection collaborative for
the Schuylkill River that works to preserve natural lands that have high value for water quality.73
Issues to consider
Utilities that are faced with declining customer bases along with increasing repair and replacement costs find it very difficult to maintain their systems even with a fix-it-first policy. Local
governments can help these utilities by targeting growth to areas on the existing system.
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Utilities can focus system upgrades in the targeted areas to make them more attractive to new
development. When that development occurs, the increase in customers will generate new
revenue that often pays both for the targeted upgrades and for other improvements to the
existing system. This can generate an upward spiral of system improvement supporting redevelopment that funds further system improvement.
3.3.2 Set rates that fully cover costs
A recent GAO report found that over one-quarter of public utilities charge rates that do not
cover the full cost of water service, including depreciation, debt
Over one-quarter
service, taxes, and operations and maintenance.74 These artificially
low rates encourage customers to use more water than they would
of municipalities
if they paid full price. Inadequate rates also contribute to the gap
charge water rates
that exists in many systems between available funds and the cost
that do not cover
of needed repairs and replacement.

their costs.

Water utilities may be publicly or privately owned. Public water utilities generally calculate rates differently than investor-owned utilities. Public water utilities
often use the "cash needs" approach, which considers operation and maintenance expenses,
tax equivalents (e.g., payments in lieu of taxes), debt-service payments (including both interest
charges and repayment of principal), contributions to specified reserves, and capital expenditures not financed by either debt or contributions. Private and investor-owned utilities more
commonly use the "utility" approach, which considers operation and maintenance expenses,
taxes, depreciation, and a rate of return on the value of the utilities' assets less accumulated
depreciation.75 The utility approach is more likely to generate adequate revenue, in part
because it explicitly considers the utility's cost of capital and the cost of depreciation. Public
authorities may wish to consider the utility approach. However, neither approach will result in
adequate revenue unless maintenance and system replacement needs are carefully assessed.
Unrealistically low water rates undermine efforts and incentives to reduce water use by all
users. Those who use little water receive a small subsidy, while those who use large amounts
of water receive larger subsidies. This encourages water-consumptive growth patterns and
deprives those who choose less water-consumptive lifestyles of the full benefits of their
choice. In fact, customers who use less water may be charged for the cost for new drinking
water supplies that would not be needed if water were priced correctly.
Case study
A 2003 water-pricing study by an advisory committee in Fort Worth, Texas, found that rates
were failing to cover increasing costs of electricity, security, environmental compliance, and
pipe replacement. Residential users were paying nearly 8 percent less than the cost of their
water consumption, and commercial users were underpaying by more than 5 percent. In
response, the Fort Worth Water Department raised rates and changed its rate structure to
encourage conservation.76 The rate structure is discussed further in the case study for the next
section, 3.3.3.
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Issues to consider
For public water utilities, changes may require the approval of a board of directors, composed
in part of elected officials. In private investor-owned water utilities, rate changes are subject to
approval by the state public utilities commission (or public services commission). In some
cases, utilities may be subject to legislation or other regulation that limits the amount,
frequency, and type of fee increases.
3.3.3 Implement conservation pricing
Consumers pay for water in two ways: hookup (connection) fees and volume charges.77 A connection fee may be a flat rate, vary by type of unit added to the system, or vary by the size of
meter used for the new unit. Typically, residential connection fees vary with the size of the
meter. Some systems use a more complex calculation, varying fees by lot size, value of the
property, or distance from the treatment station.
Volume charges ("rates") can be uniform—the same amount for each gallon used—or can
employ "block pricing" under which rates vary with water consumption. When used to promote conservation, this practice—also known as conservation pricing or incremental pricing—increases water rates for higher levels of water use. Base amounts sufficient to meet
basic household needs are assessed at the lowest per unit rate. Additional blocks (e.g., the
next 5,000 gallons consumed) of water consumed are charged at incrementally higher rates.
Similar efforts apply surcharges for use beyond a base amount in times when demand is
greatest and supply is lowest; seasonal or drought-impacted charges are two examples. Peak
charges encourage conservation, especially for uses such as lawn watering, when conservation is most needed. According to a 2002 survey of 153 systems, 36 percent of the systems
charged uniform rates, 30 percent charged declining block rates, and 30 percent charged
increasing block rates.78 Thus, less than one-third of water utilities surveyed use rate structures
that encourage conservation.
Water rate structures that charge less for higher levels of consumption encourage more water
use and more water-consumptive development patterns. Like the artificially low water rates
discussed above, discounts for high water use not only penalize users who live in water-efficient neighborhoods, but also increase the likelihood that those users will eventually have to
pay for new water supplies and new water plants.
Case study
In February 2004, the Fort Worth Water Department raised rates to cover increasing costs. Rate
hikes were higher for households that consumed the most water. Under the new rates, customers using less than 1,000 cubic feet per month pay $1.66 per 100 cubic feet, those using
between 1,000 and 3,000 cubic feet pay $1.98 per 100 cubic feet, and households using more
than 3,000 cubic feet pay $2.40 per 100 cubic feet. The average household in Fort Worth consumes about 12,000 cubic feet per year.79 Following the rate hike, in July 2004, city-wide water
consumption was 11 percent less than the average of the previous four years.80
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Issues to consider
Commercial customers are accustomed to discounts for volume and may perceive conservation pricing as a threat to economic development. Conservation pricing could generate higher
costs that unduly burden low-income households. Utilities can protect against this by ensuring that the base block quantity is adequate to meet basic household needs and that higher
fees are levied on amounts necessary only for more discretionary purposes.
From the utility perspective, block rates can make revenue less stable than uniform pricing
systems, and their success at encouraging water conservation can vary. Studies have shown
that, without other conservation measures or overall rate hikes, conservation pricing reduces
water demand by 5 to 8 percent or more.81
Finally, the political nature of rate increases makes it a potentially difficult issue for many utilities. Public education and outreach82 or citizens' advisory committees that coordinate
research and offer recommendations83 can mitigate this challenge.
3.3.4 Implement zone pricing for water users
Typical water-pricing structures spread costs evenly among all customers without regard to the
actual price of delivering water to them. A 1995 Rutgers study on New Jersey infrastructure estimated that the cost of providing water to households in dispersed developments was roughly
13 percent higher than the cost of doing so in a more compact area.84 Elevation, as well as distance from the water plant affects the cost of pumping water to a user. Yet, as already discussed,
most utilities charge uniform rates, regardless of the higher cost of serving dispersed development, developments at higher altitudes, and large-lot developments. Utilities can set up rate
structures wherein customers in lower-cost areas pay less for water than those in higher-cost
areas. Such rates more accurately reflect the additional costs of pumping treated water to distant
locations or to higher elevations.
Some utilities set lower rates for customers inside city limits, but this discount usually is not
based on the difference in cost of service. These lower rates are intended to compensate city
residents whose tax revenues support subsidies given by their city governments to the utilities. Zone pricing goes further by tying the price of water more explicitly to the cost of delivering water to the zone and the cost of maintaining the system infrastructure that serves the
zone. It may consider factors such as density, distance from treatment center, and elevation to
better reflect the cost-effectiveness of water delivery in compact, centrally located neighborhoods. Zone-based costs may also better capture utility expenditures on system upgrades and
expansion in the absence of adequate hookup fees.
By setting up rates to reflect the true cost benefits of water conveyance and operation and
maintenance, utilities can help encourage development that uses less water and is more efficient to serve. Further, zone pricing helps to make individual users responsible for the cost of
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serving them, ensuring that those who impose lower costs on the system receive the benefit
of lower prices.
Case study
The Cleveland Division of Water (CDOW), the regional water purveyor for most of the
Cleveland area, is one of the few systems in the United States that employs spatially variable
user rates. This system recovers costs from pumping to higher elevations, which happen to
correspond to areas of less density and more dispersed development. Customers located in
CDOW’s three higher-pressure zones pay rates that are 1.7, 2.0, and 2.3 times greater than
those in the lowest pressure zone. On average, residents outside of the city (but inside the
CDOW service area) pay approximately twice as much as city residents for their water.
Although intended to cover extra operating costs, this ratio also corresponds closely to
CDOW’s expenditures for capital improvements: 65 percent of all CDOW capital improvement
dollars funded projects outside the city, while 35 percent were spent in the city—a ratio of
nearly two to one.85
Issues to consider
Some water users may perceive zone pricing as unfair, while others may perceive the current
pricing system as unfair. Utilities may want to educate consumers about the relationship of
costs to the new prices.
3.3.5 Engage a citizens’ advisory committee on water
Local resident and stakeholder involvement in developing strategies to address water issues
can be effective in tackling current problems and preempting future ones. Collecting and considering the opinions, concerns, and needs of utility customers can better inform plans to
service future growth and development. Involving citizens in the discussion of tradeoffs
between options improve their understanding and reduce chances of litigation over final
decisions.
A citizens’ advisory committee (CAC) is usually made up of representatives of the community
and selected expert groups. CACs meet regularly, developing trust as well as knowledge of the
issues. These groups can effectively represent customer needs and concerns and are useful in
addressing potential conflicts in the community. Citizen involvement can not only help identify opportunities to reduce water demand or make existing systems more efficient, it can also
lead to stronger stakeholder involvement in related development decisions, thereby enlisting
residents in determining their community’s future.
Many communities already have organizations that are developing plans to protect sources of
drinking water. These groups are often broadly based, including local officials and watershed
associations as well as citizens. They may provide a useful forum for addressing water demand
and growth issues.
Case study
In Boston, a citizen “watchdog” group was formed during the late 1970s in response to concerns
about expanding the water supply and was later financially supported by the water
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utility district. Instead of promoting additional sources for Boston’s water supply, the citizen
group helped lead a conservation effort that focused on finding and fixing leaks. Due to this and
other conservation measures (e.g., customers received free water-saving devices, and the utility
increased water rates), water demand dropped by 16 percent between 1985 and 1992. The
Boston experience was "orderly, constructive, and economical, albeit very time-consuming."86
Issues to consider
Despite their benefits, CACs can be, as mentioned above, time-consuming and challenging to
manage. Participants must be sure that their involvement is taken seriously and will be used
constructively to shape project goals and outcomes, particularly since they often are uncompensated. Advisory groups must be on guard for citizens who come to the table with an
explicit agenda that could undermine the group's larger goals and efforts to create consensus,
cooperation, and compromise. Finally, substantial time and resources may be needed to support the group.
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UNITED STATES OF AMERICA
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
COLORADO RIVER STORAGE PROJECT
FLAMING GORGE STORAGE UNIT
CONTRACT FOR EXCHANGE OF WATER
GREEN RIVER BLOCK
BETWEEN THE UNITED STATES OF AMERICA
AND THE STATE OF UTAH

THIS CONTRACT, made this _________ day of _________________, 20___, under the
Act of June 17, 1902 (32 Stat. 388), and acts amendatory thereof and supplementary thereto, and
particularly the Colorado River Storage Project (CRSP) Act of April 11, 1956 (43 U.S.C. § 620,
et seq.) (CRSP Act), and the Reclamation Project Act of 1939, Section 14 (43 U.S.C. § 389), all
collectively referred to as the Federal Reclamation Laws, is between the UNITED STATES OF
AMERICA (United States), acting through the Bureau of Reclamation (Reclamation),
represented by the Contracting Officer executing this Contract, and the STATE OF UTAH,
acting through the Utah Board of Water Resources (Board).

RECITALS

a. The CRSP Act authorized construction and operation and maintenance (O&M) of
facilities for the purposes of, among other things, making it possible for the states of the
Colorado River Upper Basin, including the State of Utah, to utilize their apportionments
of water under the 1922 Colorado River Compact and the 1948 Upper Colorado River
Basin Compact (collectively Compacts).
b. The United States constructed the Flaming Gorge (FG) Unit, as an initial storage unit of
the CRSP, as authorized by the CRSP Act. The FG Unit is located on the Green River in
the State of Utah, and impounds Flaming Gorge Reservoir, which lies within the States of
Utah and Wyoming. Flaming Gorge Dam is located on the upper mainstem of the Green
River in northeastern Utah.
c. Below the FG Dam, the Green River supports populations of four endangered native
fishes. The Upper Colorado River Endangered Fishes Recovery Program (Recovery
Program) was established in 1988 under an agreement signed by the United States
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Bureau of Reclamation (Reclamation) and the states of Colorado, Utah, and Wyoming to
recover the endangered fishes while allowing for continued water development in the
Upper Basin. Operation of the F G Dam influences downstream flow and temperature
regimes, the ecology of the Green River, and recovery of the native fishes. Downstream
of the FG Dam, the Green River is joined by the Yampa, White, and Duchesne Rivers,
and portions of each have been designated as critical habitat under provisions of the
Endangered Species Act of 1973 (16 U.S.C. § 1531-1544) (ESA). Reclamation’s current
obligations for the recovery of the endangered fish in the Green River, through
implementation of the ESA, were established in the 2006 Record of Decision (ROD) on
the Operation of Flaming Gorge Dam Final Environmental Impact Statement (FEIS).
d. Reclamation’s commitment, as described in the FG ROD, is to manage FG Dam releases
in Reach 1 (immediately below the dam) to meet Reach 2 flow targets, as measured with
the United States Geological Survey (USGS) stream gauge on the Green River at Jensen,
Utah. The assumption, based on the then projected hydrology and depletions in the 2006
ROD analysis, was that Reach 3 targets measured with the USGS stream gauge on the
Green River at Green River, Utah, would be met once Reach 2 targets were met.
e. The CRSP Act authorized the construction of sixteen participating projects, including the
Central Utah Project (CUP). Because of its size and complexity, Reclamation divided the
CUP into six units to be built in two phases. The “Initial Phase” of the CUP included four
units, of which three have been fully constructed, with the remaining unit nearing
completion. The “Ultimate Phase” of the CUP consisted of the Uintah and Ute Units,
with only the Uintah Unit being partially developed. In 1992, in the Central Utah Project
Completion Act (CUPCA)(Pub. L. 102-575), Section 501(a)(3), Congress stated that
there is no present intent to proceed with Ultimate Phase construction.
f. In 1996, Reclamation assigned the water right associated with the Ultimate Phase portion
of the CUP, No. 41-3479 (A30414d) (as numbered by the Utah State Engineer), to the
State of Utah, through the Board of Water Resources (Assigned Water Right), when
funding was curtailed. The Board desires to put the Assigned Water Right to beneficial
use.
g. The March 12, 1996 Assignment agreement for the Assigned Water Right includes the
provision “Upon release from Flaming Gorge Reservoir, said water right can be
developed, diverted and perfected by the State of Utah as permitted by law. The State of
Utah agrees that if it stores water in or benefits directly from the Colorado River Storage
Project Facilities, the state of Utah will enter into a water service contract with the United
States.” (Assignment Provision).
h. This Contract is one of two contracts that will satisfy the Assignment Provision;. The
Board is requesting to enter into two separate contracts for the Assigned Water Right: this
contract is for the depletion of 72,641 acre-feet (AF) of water and is intended for the
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development along the Green River (Green River Block), and the remaining 86,249 AF
will be addressed under a separate and distinct contract, and is intended to be used in the
Lake Powell Pipeline Project.
i. The Board desires a legally conformingreliable water supply to develop the Assigned
Water Right, and is willing to forbear the diversion of a portion of the high springnatural
flows to which the State is entitled under the Compacts and the Assigned Water Right,
and allow these flows to contribute to meeting the ESA Recovery Program Requirements
in Reaches 1 and 2. This will assist Reclamation in its obligations under the 2006 ROD,
and in addition, the Reach 3 responsibilities of Recovery Program parties. The forgone
diversions will assist the Recovery Program in meeting Reach 3 requirements. In
exchange, the Board will deplete an equal amount of CRSP project water from releases
from the FG Unit throughout the year. This Contract does not entitle the Board to call for
releases from FG.
j. Under Section 14 of the Reclamation Project Act of 1939, (43 U.S.C. § 389), the
Secretary is authorized to “enter into such contracts for exchange…of water [or] water
rights…as in his judgment are necessary and in the interests of the United States.”
k. The Secretary has determined that this exchange is in the interests of the United States
because it supports both the Board’s desire to develop its apportionment under the
Compacts while improving Reclamation’s ability to meet flow recommendations.
l. Under Utah Code section 73-10-14 the Board is authorized to enter into contracts with
Ffederal agencies “on behalf of the state for any purpose which relates to the
development, conservation, protection and control of the water and power resources of
the state.” The Board authorized this contract because it will allow Utah to develop its
water allocation under the Compacts while improving Reclamation’s ability to reach
target flows for the endangered fishes.

NOW THEREFORE, in consideration of the mutual and dependent covenants herein contained,
Reclamationtes and the Board agree as follows:

1. DEFINITIONS
For purposes of this Contract only, the following terms are given the definitions below:
a. Assigned Water Right: means an interest in Application to Appropriate number A30414d
(as numbered by the Utah State Engineer) for the diversion of 447,500 acre-feet with
158,800 acre-feet of depletion or segregated portionsieces of A30414d,water right from it
and including change applications which have or will be filed based on the
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A30414dssigned Water Right.that application. The Board will require, as a condition of
its approval forof change applications it must authorize, a Third-Party Contract with the
Board that is consistent with the terms ofstems from this Contract.
b. Compact Entitlement Water: means the water under Article XV(b) Article III of the
Upper Colorado River Basin Compact (“Upper Basin Compact”), where the Upper Basin
Compact, under Article XV(b),which expressly recognizes each compacting state’s rights
and powers to regulate within its boundaries the appropriation, use, and control of water
apportioned and available to the states by the Colorado River and Upper Colorado River
Basin Compacts.
c. ESA Recovery Program Requirements: The FG ROD Commitment 10 requires
coordination with the Recovery Program. A technical working group, consisting of
biologists and hydrologists from Reclamation, the Western Area Power Administration,
and the Fish and Wildlife Service, will annually propose to the existing Flaming Gorge
Working Group an initial flow regime that implements, to the extent possible, the Flow
and Temperature Recommendations. This process will concurrently fulfill informal
consultation and coordination requirements of ESA for the action agencies.
d. Project Water: means all CRSP water released from the Flaming Gorge Unit.
e. Third-Party Contract: means any contract entered into between the Board and a third
party for the beneficial use of the Assigned Water Right.
2. PURPOSE
The purpose of this Contract is to comply with the Assignment Provision and authorize the
exchange of the Assigned Water Right for Project Water. Additionally, the purpose of this
Contract is to support compliance with the 2006 ROD by both Reclamation and the Board.
3. OTHER AGREEMENTS AND OBLIGATIONS
a. This Contract will not alter, modify, or amend the duties, responsibilities, relationships,
or conditions outlined in any agreements not specifically mentioned in this Contract.
b. This Contract does not alter, modify, or amend the Board’sAssigned Wwater Rright’s
priority dates, points of diversion or delivery, nature of or places of use, operations, or
any other conditions not specifically mentioned in this Contract, nor does it result in any
relinquishment of the Assigned Water Right. s established under the 1996 Assignment
and Application to Appropriate number A30414d and which are the subject of this
exchange contract.
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c. Prior to the exchange of the Assigned Water Right for Project Water, the Board will be
responsible for filing any necessary water right change applications, obtaining approval
from the Utah State Engineer's Office, and providing copies to the United States at no
cost to the United States.
4. TERM
This Contract begins on the date of execution, and will remain in effect for fifty (50) years,
unless terminated under the provisions of this Contract. The Board may request renewal of
this Contract by providing written request to the United States on or before two years prior to
the date of expiration. The United States will provide the Board written notice of the renewal
deadline at least sixty (60) days prior to the two year deadline. Failure of either Party by the
Board to act request renewal will not result in act as an automatic termination of this Contract
or preclude the opportunity for the Parties to renew the Contract. Such rRenewal shall be
granted upon terms and conditions as may be mutually agreeable between the United States
and the Board based upon Federal Reclamation laws and policy in effect at the time of
renewal, and will include updated pricing, accounting, and contract term provisions.
5. TERMINATION
The terms and conditions of this Contract may be amended, or the Contract may be
terminated on January 1 of any year, if the Board and the United States mutually agree in
writing. It is the intent of the United States and the Board that this Contract remain in force
for the full term of fifty (50) years, unless it is terminated or superseded by a mutually
agreedment upon by another contract.
6. EXCHANGE OF WATER
For this exchange, the Board will forbear the depletion of a portion of the Green River and
tributary flows to which it is entitled, and instead allow that portion of theese Compact
Entitlement Water rights to contribute to meeting the ESA Recovery Program Requirements
in Reaches 1 and 2. This will assist Reclamation in meeting its obligation under the 2006
ROD. In exchange, the Board is authorized to deplete an equal amount of CRSP pProject
wWater from releases from the FG Unit throughout the year as water is needed for the
Assigned Water Right. On an annual basis, the direct flows that will be left in the river and
used to meet ESA requirements will equal the FG project releases used for depletion by the
State under the Assigned Water Right. The Board will not make calls for releases from FG
Unit storage, rather, it will use the CRSP pProject wWater as it is released in accordance with
the flexibility in Reclamation’s operations under the 2006 ROD.
7. AMOUNT OF WATER TO BE EXCHANGED
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a. The Board and the United States acknowledge that the implementation of the exchange
contemplated in this Contract remains subject to Reclamation’s Section 7 ESA Recovery
Program requirements and obligations under the 2006 ROD.
b. Each water year, the Board may deplete up to 72,641 acre-feet, which is the amount of
water that would have been available to deplete under part of its Compact Entitlement
Water and Assigned Water Right, but which has instead been forborne and designated to
meet ESA Recovery Program Requirements in Reaches 1 and 2.
c. As a condition of approval for a change application for a segregated portion of the
Assigned Water Right, State Engineer policy requires a contract consistent with the
Assignment Provision. Obtaining a Third-Party Contract consistent with the terms of this
Contract, as provided in Article 10, satisfies the Assignment Provision.
Formatted: Indent: Left: 0.5", No bullets or

c.d.At the time of contract execution, 13,684 AF of the 72,641 AF which is the subject of this
Contract has been developed. This 13,684 AF of water will not be available for exchange
of Project Water under this Contract until such time that a new water right change
application is filed on these developed portions. As a condition of approval for a change
application for a segregated portion of the Assigned Water Right, State Engineer policy
requires a contract consistent with the Assignment Provision. Obtaining a Third-Party
Contract consistent with the terms of this Contract, as provided in Article 10, satisfies the
Assignment Provision. As part of the response to a change application, the State
Engineer policy requires these water rights holders to enter into an exchange agreement
for FG Unit storage in a manner consistent with Third-Party Contracts under this
Contract, as provided in Article 10, below.
d.e.This Contract is intended only for the exchange of a portion of the Assigned Water Right
for Project Water, and no other water right owned by the Board or any other person or
entity. This Contract does not establish any precedent or right for other exchanges.
e.f. Additional releases from FG may be necessary to meet target flows in Reach 2 as a result
of depletions under this Contract. In the event that Reach 2 target flows are not met
through FG Unit operations, the Board will coordinate with Reclamation, the Recovery
Program, and the Fish and Wildlife Service.
8. RATE AND METHOD OF PAYMENT
a. The Board agrees to make annual payments to the United States as compensation for the
benefits received under this exchange Contract. This annual payment is based on the
annual contract rate multiplied by the number of acre-feet depleted each year. The annual
contract rate is $___per AF (Contract Rate). The Contract Rate for each acre-foot of
exchange water will be reviewed and adjusted every 5 years applying the Construction
Cost Index.
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b. Each year, the Board will pay the United States a proportionate share of the annual
operation and maintenance costs allocable to the consumptive use for the FG Unit. This
amount is equal to $3.37 per AF (O&M Assessment). This will be assessed on the
amount of annual depletions that occur under Third-Party Contracts. If the actual amount
of depletion is different from the amount estimated for the annual payment, any
adjustments will be made on the next annual billing.
c.b.The sum of the Contract Rate and the O&M Assessment, multiplied by the number of AF
depleted by the Board each year, will be the amount of “Annual Payment”. The first
Annual Payment will be due upon execution of this Contract for the amount of depletions
estimated to occur in the first year, based on the quantity of water under Third-Party
Contracts. Subsequent payments will be made in advance, on or before February 1 of
each year, as long as this contract is in effect. The Board will provide the Contracting
Officer an estimate of annual depletions by December 1 of each year, based on the
quantity of water under Third-Party Contracts, and the United States will bill the Board
by January 1 of each year based upon such estimate, and the Board agrees to pay the
United States within 30 days of receipt of said bill. If the actual amount of depletion in
any year is different from the amount estimated for the aAnnual pPayment, any
adjustments will be made by the United States on the next annual billing.
d.c.The Board’s payments made under this Contract will be credited to the Basin Fund, as
required by Section 5 of the Colorado River Storage Project Act, 43 U.S.C. 620d.
9. MEASUREMENT AND ACCOUNTING
a. Water right applications will be filed with the Utah State Engineer in accordance with
State Law for all diversions of exchanged project Project waterWater. The Board agrees
that these applications it must authorize will:
i. Establish the amount of exchange water each water user is entitled to divert and
deplete; and
ii. Establish the points of diversion.; and
b. The Board will require in all Third-Party Contracts:
That water users install metering devices on all exchange diversion points; and
c. That water users will provide to the Board annual reports of the AF quantity and
beneficial uses of exchange Project wWater depleted.
d.b.The Board agrees to provide to the Contracting Officer an annual determination of the
water available under the Assigned Water Right by the Utah Division of Water Rights.
and the River Commissioner.
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e.c.The Board will provide annual reports to the Contracting Officer that document, on at
least a monthly basis, the diversion depletion of the exchange water.
f.d. The Board will hold the United States harmless for damage or claim of damage of any
nature whatsoever, including property damage, personal injury or death arising out of or
connected with the control, carriage, handling, use, disposal, or distribution of
suchProject wWater by the Board.
10. THIRD PARTY CONTRACTS
a. The Board will require, as a condition of its approval of the use of the Assigned Water
Right and the filing of any change applications, a Third-Party Contract. These ThirdParty Contracts will be between the Board and third-party contractors.
b. The Board will require in all Third-Party Contracts:
i.That water users install metering devices on all exchange diversion points; and
That water users will provide to the Board annual reports of the AF quantity and
beneficial uses of Project Water depleted.
a.ii.
b.a.The Board will provide the United StatesReclamation a copy of each Third-Party
Contract for the Assigned Water Right water within 30 days of execution.
c.b.Third-party contracts entered into by the State for the Assigned Water Right do not
create an additional obligation for the United States to satisfy obligations under those
Third-Party Contracts beyond the amount provided for under this exchange Contract.
11. ENVIRONMENTAL COMPLIANCE
Compliance with the provisions of the National Environmental Policy Act (NEPA), as
amended, and the Endangered Species Act (ESA), as amended, is a prerequisite to executing
this Contract. Compliance was addressed through _______ completed [date].
12. SEVERABILITY
If any provisions of this Contract or the application thereof to any person or circumstances
shall be invalid or unenforceable to any extent, the remainder of this Contract and the
application of such provisions to other persons or circumstances shall not be affected thereby
and may be enforced to the greatest extent permitted by law.
13. NOTICES
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Any notice, demand, or request authorized or required by this Contract shall be deemed
to have been given to the United States, Reclamation, and the Contracting Officer, on
behalf of the Board, when mailed, postage prepaid, or delivered to:
Regional Director
Upper Colorado Region
Bureau of Reclamation
125 South State Street
Room 8100
Salt Lake City, Utah, 84138-1102
and on behalf of the United States to the Board, when mailed, postage prepaid, or
delivered to:
Director
Utah Division of Water Resources
1594 West North Temple
Salt Lake City, UT 84116
Or
Utah Division of Water Resources
PO Box 146201
Salt Lake City, UT 84114-6201
14. STANDARD PROVISIONS
The Standard Provisions applicable to this contract are listed below. The full text of these
articles is attached as Exhibit A and is hereby made a part of this contract.
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.

CHARGES FOR DELINQUENT PAYMENTS
GENERAL OBLIGATION – BENEFITS CONDITIONED UPON PAYMENT
CONTINGENT UPON APPROPRIATION OR ALLOTMENT OF FUNDS
OFFICIALS NOT TO BENEFIT
ASSIGNMENT LIMITED – SUCCESSORS AND ASSIGNS OBLIGATED
BOOKS, RECORDS, AND REPORTS
PROTECTION OF WATER AND AIR QUALITY
RULES, REGULATIONS AND DETERMINATIONS
EQUAL EMPLOYMENT OPPORTUNITY
COMPLIANCE WITH CIVIL RIGHTS LAWS AND REGULATIONS
CERTIFICATION OF NONSEGREGATED FACILITIES
MEDIUM FOR TRANSMITTING PAYMENTS
CONTRACT DRAFTING CONSIDERATIONS
CONSTRAINTS ON THE AVAILABILITY OF WATER
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The United States and the Board agree, by their signatures below, to be bound to this contract
beginning on the date written above.
UNITED STATES OF AMERICA
Approved:

______________________________
Regional Director
Bureau of Reclamation

______________________________
Office of the Regional Solicitor

CONTRACTOR

State of Utah
Director, Utah Board of Water Resources
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EXHIBIT A
STANDARD PROVISIONS
The Contractor, as referred to in the following Standard Provisions, shall be the State of Utah,
acting through the Utah Board of Water Resources (Board).
(a) CHARGES FOR DELINQUENT PAYMENTS
(1) The Contractor shall be subject to interest, administrative, and penalty charges on
delinquent payments. If a payment is not received by the due date, the Contractor shall pay
an interest charge on the delinquent payment for each day the payment is delinquent beyond
the due date. If a payment becomes 60 days delinquent, the Contractor shall pay, in addition
to the interest charge, an administrative charge to cover additional costs of billing and
processing the delinquent payment. If a payment is delinquent 90 days or more, the
Contractor shall pay, in addition to the interest and administrative charges, a penalty charge
for each day the payment is delinquent beyond the due date, based on the remaining balance
of the payment due at the rate of 6 percent per year. The Contractor shall also pay any fees
incurred for debt collection services associated with a delinquent payment.
(2) The interest rate charged shall be the greater of either the rate prescribed quarterly in the
Federal Register by the Department of the Treasury for application to overdue payments, or
the interest rate of 0.5 percent per month. The interest rate charged will be determined as of
the due date and remain fixed for the duration of the delinquent period.
(3) When a partial payment on a delinquent account is received, the amount received shall
be applied first to the penalty charges, second to the administrative charges, third to the
accrued interest, and finally to the overdue payment.
(b) GENERAL OBLIGATION—BENEFITS CONDITIONED UPON PAYMENT
(1) The obligation of the Contractor to pay the United States as provided in this contract is a
general obligation of the Contractor notwithstanding the manner in which the obligation may
be distributed among the Contractor's water users and notwithstanding the default of
individual water users in their obligation to the Contractor.
(2) The payment of charges becoming due pursuant to this contract is a condition precedent
to receiving benefits under this contract. The United States shall not make water available to
the Contractor through CRSP project facilities during any period in which the Contractor is
in arrears in the advance payment of water rates or any operation and maintenance charges
due the United States. The Contractor shall not deliver water under the terms and conditions
of this contract for lands or parties that are in arrears in the advance payment of water rates
and operation and maintenance charges as levied or established by the Contractor.
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(c) CONTINGENT ON APPROPRIATION OR ALLOTMENT OF FUNDS
The expenditure or advance of any money or the performance of any obligation of the United
States under this Contract shall be contingent upon appropriation or allotment of funds.
Absence of appropriation or allotment of funds shall not relieve the Contractor from any
obligations under this Contract. No liability shall accrue to the United States in case funds
are not appropriated or allotted.
(d) OFFICIALS NOT TO BENEFIT
No Member of or Delegate to the Congress, Resident Commissioner, or official of the
Contractor shall benefit from this Contract other than as a water user or landowner in the
same manner as other water users or landowners.
(e) ASSIGNMENT LIMITED—SUCCESSORS AND ASSIGNS OBLIGATED
The provisions of this Contract shall apply to and bind the successors and assigns of the
parties hereto, but no assignment or transfer of this Contract or any right or interest therein
by either party shall be valid until approved in writing by the other party.
(f) BOOKS, RECORDS, AND REPORTS
The Contractor shall establish and maintain accounts and other books and records pertaining
to administration of the terms and conditions of this Contract. Subject to applicable Federal
laws and regulations, each party to this Contract shall have the right during office hours to
examine and make copies of the other party’s books and records relating to matters covered
by this Contract.
(g) PROTECTION OF WATER AND AIR QUALITY
(1) Project facilities used to make available and deliver water to the Contractor shall be
operated and maintained in the most practical manner to maintain the quality of the
water at the highest level possible as determined by the Contracting Officer:
Provided, That the United States does not warrant the quality of the water delivered
to the Contractor and is under no obligation to furnish or construct water treatment
facilities to maintain or improve the quality of water delivered to the Contractor.
(2) The Contractor shall comply with all applicable water and air pollution laws and
regulations of the United States and the State of Utah; and shall obtain all required
permits or licenses from the appropriate Federal, State, or local authorities necessary
for the delivery of water by the Contractor; and shall be responsible for compliance
with all Federal, State, and local water quality standards applicable to surface and
subsurface drainage and/or discharges generated through the use of Federal or
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Contractor facilities or Project water provided by the Contractor within the
Contractor’s Project Water Service Area.
(3) This article shall not affect or alter any legal obligations of the Secretary of the
Interior to provide drainage or other discharge services.
(h) RULES, REGULATIONS, AND DETERMINATIONS
(1) The parties agree that the delivery of water or the use of Federal facilities pursuant to
this contract is subject to Federal reclamation law, as amended and supplemented, and the
rules and regulations promulgated by the Secretary of the Interior under Federal reclamation
law.
(2) The Contracting Officer shall have the right to make determinations necessary to
administer this contract that are consistent with its expressed and implied provisions, the laws
of the United States [and the State(s) of Utah], and the rules and regulations promulgated by
the Secretary of the Interior. Such determinations shall be made in consultation with the
Contractor.
(i) EQUAL EMPLOYMENT OPPORTUNITY
(1) During the performance of this Contract, the Contractor agrees as follows:
(a) The Contractor will not discriminate against any employee or applicant for
employment because of race, color, religion, sex, sexual orientation, gender
identity, disability, or national origin. The Contractor will take affirmative
action to ensure that applicants are employed, and that employees are treated
during employment, without regard to their race, color, religion, sex, sexual
orientation, gender identity, disability, or national origin. Such action shall
include, but not be limited to, the following: employment, upgrading,
demotion, or transfer; recruitment or recruitment advertising; layoff or
termination; rates of pay or other forms of compensation; and selection for
training, including apprenticeship. The Contractor agrees to post in
conspicuous places, available to employees and applicants for employment,
notices to be provided by the Contracting Officer setting forth the provisions of
this nondiscrimination clause.
(b) The Contractor will, in all solicitations or advertisements for employees placed
by or on behalf of the Contractor, state that all qualified applicants will receive
consideration for employment without regard to race, color, religion, sex,
sexual orientation, gender identity, disability, or national origin.
(c) The Contractor will send to each labor union or representative of workers with
which it has a collective bargaining agreement or other contract or
understanding, a notice, to be provided by the Contracting Officer, advising the
labor union or workers’ representative of the Contractor’s commitments under
section 202 of Executive Order 11246 of September 24, 1965, as amended (EO
11246), and shall post copies of the notice in conspicuous places available to
employees and applicants for employment.
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(d) The Contractor will comply with all provisions of EO 11246, and of the rules,
regulations, and relevant orders of the Secretary of Labor.
(e) The Contractor will furnish all information and reports required by EO 11246,
and by the rules, regulations, and orders of the Secretary of Labor, or pursuant
thereto, and will permit access to his books, records, and accounts by the
Contracting Agency and the Secretary of Labor for purposes of investigation to
ascertain compliance with such rules, regulations, and orders.
(f) In the event of the Contractor’s noncompliance with the nondiscrimination
clauses of this Contract or with any of such rules, regulations, or orders, this
Contract may be canceled, terminated or suspended, in whole or in part, and the
Contractor may be declared ineligible for further Government contracts in
accordance with procedures authorized in EO 11246, and such other sanctions
may be imposed and remedies invoked as provided in EO 11246, or by rule,
regulation, or order of the Secretary of Labor, or as otherwise provided by law.
(g) The Contractor will include this clause (1), including all provisions of
paragraphs (a) through (g), in every subcontract or purchase order unless
exempted by the rules, regulations, or orders of the Secretary of Labor issued
pursuant to section 204 of EO 11246, so that such provisions will be binding
upon each subcontractor or vendor. The Contractor will take such action with
respect to any subcontract or purchase order as may be directed by the
Secretary of Labor as a means of enforcing such provisions, including sanctions
for noncompliance: Provided, however, that in the event the Contractor
becomes involved in, or is threatened with, litigation with a subcontractor or
vendor as a result of such direction, the Contractor may request that the United
States enter into such litigation to protect the interests of the United States.
(2) The Contractor hereby agrees to incorporate, or cause to be incorporated, clause (1)
as it appears above, including paragraphs numbered (a) through (g), into any contract
for construction work, or modification thereof, as defined in the regulations of the
Secretary of Labor at 41 C.F.R., Chapter 60, which is paid for in whole or in part
with funds obtained from the Federal Government or borrowed on the credit of the
Federal Government pursuant to grant, contract, loan, insurance, or guarantee or
undertaken pursuant to any Federal program involving such grant, contract, loan,
insurance, or guarantee.
(3) The Contractor will be bound by clause (1) with respect to its own employment
practices when it participates in federally assisted construction work: Provided, That
if the Contractor so participating is a state or local government, clause (1) is not
applicable to any agency, instrumentality, or subdivision of such government which
does not participate in work on or under the contract.
(4) The Contractor will assist and cooperate actively with the Contracting Officer and the
Secretary of Labor in obtaining the compliance of Contractors and subcontractors
with this article, number 14, and the rules, regulations, and relevant orders of the
Secretary of Labor; that it will furnish the Contracting Officer and the Secretary of
Labor such information as they may require for the supervision of such compliance;
and that it will otherwise assist the Contracting Officer in the discharge of his or her
primary responsibility for securing compliance.
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(5) The Contractor will refrain from entering into any contract or contract modification
subject to EO 11246 with a contractor debarred from, or who has not demonstrated
eligibility for, Government contracts and federally assisted construction contracts
pursuant to EO 11246 and will carry out such sanctions and penalties for violation of
this article, number 14, as may be imposed upon contractors and subcontractors by
the Contracting Officer or the Secretary of Labor pursuant to Part II, Subpart D, of
EO 11246. In addition, the Contractor agrees that if it fails or refuses to comply with
these undertakings, the Contracting Officer may take any or all of the following
actions: cancel, terminate, or suspend, in whole or in part, this Contract; refrain from
extending any further assistance to the Contractor under the program with respect to
which its failure or refusal occurred until satisfactory assurance of future compliance
has been received from the contractor; refer the case to the Department of Justice for
appropriate legal proceedings.
(j) COMPLIANCE WITH CIVIL RIGHTS LAWS AND REGULATIONS
(1) The Contractor shall comply with Title VI of the Civil Rights Act of 1964 (Pub. L.
88-352; 42 U.S.C. § 2000d), the Rehabilitation Act of 1973 (Pub. L. 93-112, Title V,
as amended; 29 U.S.C. § 791, et seq.), the Age Discrimination Act of 1975 (Pub. L.
94-135, Title III; 42 U.S.C. § 6101, et seq.), Title II of the Americans with
Disabilities Act of 1990 (Pub. L. 101-336; 42 U.S.C. § 12131, et seq.), Title III of
the Americans with Disabilities Act of 1990 (Pub. L. 101-336; 42 U.S.C. § 12181, et
seq.), and any other applicable civil rights laws, and with the applicable
implementing regulations and any guidelines imposed by the U.S. Department of the
Interior and/or Bureau of Reclamation.
(2) These statutes prohibit any person in the United States from being excluded from
participation in, being denied the benefits of, or being otherwise subjected to
discrimination under any program or activity receiving financial assistance from the
Bureau of Reclamation on the grounds of race, color, national origin, disability, or
age. By executing this Contract, the Contractor agrees to immediately take any
measures necessary to implement this obligation, including permitting officials of the
United States to inspect premises, programs, and documents.
(3) The Contractor makes this agreement in consideration of and for the purpose of
obtaining any and all Federal grants, loans, contracts, property discounts, or other
Federal financial assistance extended after the date hereof to the Contractor by the
Bureau of Reclamation, including installment payments after such date on account of
arrangements for Federal financial assistance which were approved before such date.
The Contractor recognizes and agrees that such Federal assistance will be extended
in reliance on the representations and agreements made in this article and that the
United States reserves the right to seek judicial enforcement thereof.
(4) Complaints of discrimination against the Contractor shall be investigated by the
Contracting Officer’s Office of Civil Rights.
(k) CERTIFICATION OF NONSEGREGATED FACILITIES
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The Contractor hereby certifies that it does not maintain or provide for its employees any
segregated facilities at any of its establishments and that it does not permit its employees
to perform their services at any location under its control where segregated facilities are
maintained. It certifies further that it will not maintain or provide for its employees any
segregated facilities at any of its establishments and that it will not permit its employees
to perform their services at any location under its control where segregated facilities are
maintained. The Contractor agrees that a breach of this certification is a violation of the
Equal Employment Opportunity clause in this Contract. As used in this certification, the
term "segregated facilities" means any waiting rooms, work areas, rest rooms and wash
rooms, restaurants and other eating areas, time clocks, locker rooms and other storage or
dressing areas, parking lots, drinking fountains, recreation or entertainment areas,
transportation, and housing facilities provided for employees which are segregated by
explicit directive or are in fact segregated on the basis of race, creed, color, or national
origin, because of habit, local custom, disability, or otherwise. The Contractor further
agrees that (except where it has obtained identical certifications from proposed
subcontractors for specific time periods) it will obtain identical certifications from
proposed subcontractors prior to the award of subcontracts exceeding $10,000 which are
not exempt from the provisions of the Equal Employment Opportunity clause; that it will
retain such certifications in its files; and that it will forward the following notice to such
proposed subcontractors (except where the proposed subcontractors have submitted
identical certifications for specific time periods):
NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR
CERTIFICATIONS OF NONSEGREGATED FACILITIES
A Certification of Nonsegregated Facilities must be submitted prior to the award of a
subcontract exceeding $10,000 which is not exempt from the provisions of the Equal
Employment Opportunity clause. The certification may be submitted either for each
subcontract or for all subcontracts during a period (i.e., quarterly, semiannually, or
annually). Note: The penalty for making false statements in offers is prescribed in 18
U.S.C. § 1001.
(l) MEDIUM FOR TRANSMITTING PAYMENTS
(1) All payments from the Contractor to the United States under this contract shall be by the
medium requested by the United States on or before the date payment is due. The required
method of payment may include checks, wire transfers, or other types of payment specified
by the United States.1
(2) Upon execution of the contract, the Contractor shall furnish the Contracting Officer with
the Contractor’s taxpayer’s identification number (TIN). The purpose for requiring the
Contractor’s TIN is for collecting and reporting any delinquent amounts arising out of the
Contractor’s relationship with the United States.
(m)CONTRACT DRAFTING CONSIDERATIONS

1

This language may be modified to state Reclamation’s selected method of payment.
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This Contract has been negotiated and reviewed by the parties hereto, each of whom is
sophisticated in the matters to which this Contract pertains. Articles 1 through 14 of this
Contract have been drafted, negotiated, and reviewed by the parties, and no one party
shall be considered to have drafted the stated articles.
(n) CONSTRAINTS ON THE AVAILABILITY OF WATER
(1) In its operation of the Project, the Contracting Officer will use all reasonable means
to guard against a condition of shortage in the quantity of water to be made available
to the Contractor pursuant to this Contract. In the event the Contracting Officer
determines that a condition of shortage appears probable, the Contracting Officer
will notify the Contractor of said determination as soon as practicable.
(2) If there is a condition of shortage because of inaccurate runoff forecasting or other
similar operational errors affecting the Project; drought and other physical or natural
causes beyond the control of the Contracting Officer; or actions taken by the
Contracting Officer to meet current and future legal obligations, then no liability
shall accrue against the United States or any of its officers, agents, or employees for
any damage, direct or indirect, arising therefrom.
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From:
Sent:
To:

Subject:
Attachments:

LISA RUTHERFORD <lisar@bajabb.com>
Friday, September 4, 2020 10:28 AM
LPP, BOR-sha-PRO; Baxter, Rick J; Ferris, Dawna E;
PAComments, BOR-sha-UC; Duke, Marlon B; Goff, Laura
(Callie) C; Tibbetts, Gloria A; Bunting, Whitney; Hughes,
Amber L; Favour, Nancy L; Christian, Lorraine M; Boshell,
Brandon E
[EXTERNAL] Fwd: RUTHERFORD/VAN DAM LPP DEIS public
comments PDF ATTACHMENTS Batch 4
Feinglas-Gray-Mayer Conservation-Limits-Rate.pdf; epa
Water Audits and Water Loss Control.pdf; Econ impact of
water stability CIRPAC mtg.pdf;
District+Response+to+U+of+U+Letter+Sept+2016.pdf; CSURationales-Lake-Powell-Pipeline-FINAL.pdf; Comparing
Cooling Effects of Trees and Lawns.pdf; Citizens_Guide_Dec07
NEPA.pdf; CIRPAC meeting on conservation, LPP.pdf;
Chronology – Southern Ute Indian Tribe.pdf; Cave Creek
Invasive Mussel Removal.pdf; Benefit Transfer Method.pdf;
Battling invasive mussels.pdf; Audited-Financial-Statement12_31_17 WCWCD.pdf; Alliance for Water Efficiency.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please include the attached pdf documents with RUTHERFORD/VAN DAM LPP DEIS
comments. Our ISP limits the size of our attachments so must send in batches.
Thank you.
Lisa Rutherford and Paul Van Dam
Ivins, Utah

From: "LISA RUTHERFORD" <lisar@bajabb.com>
To: lpp@usbr.gov, "Rick Baxter" <rbaxter@usbr.gov>
Cc: d8ferris@blm.gov, UtahComments@usbr.gov, mduke@usbr.gov, lgoff@blm.gov,
gtibbetts@blm.gov, wbunting@blm.gov, ahughes@blm.gov, nfavour@blm.gov,
lmchrist@blm.gov, bboshell@blm.gov

Sent: Friday, September 4, 2020 7:54:00 AM
Subject: RUTHERFORD/VAN DAM Lake Powell Pipeline DEIS public comments
Mr. Rick Baxter, Project Manager, Bureau of Reclamation and other agency officials,
Attached are our comments regarding the proposed Lake Powell Pipeline and the Draft
Environmental Impact Statement that describes the potential environmental impacts of the No
Action Alternative and
two action alternatives for the LPP, proposed by the Utah Board of Water Resources (UBWR).
We have included BLM officials in this mailing since BLM has such a key role in this project.
Resources referenced in our comment document footnotes will be sent to you in pdf format, as
required by agencies, following this submittal. We do not mean to overwhelm you with the many
pdfs we will be sending, but since the information is part of our comments and pdfs are what the
agencies require, we must comply.
Thank you for considering our concerns as you complete your review and make decisions
regarding this project that poses many challenges for our state, county, and citizens. And, thank
you for all the work you are doing on issues of importance to this nation. No matter what the
political climate, we believe you will strive to make the best decisions based on the best
available science for the good of our land and other resources.
Sincerely,
Lisa Rutherford and Paul Van Dam
Ivins, Utah
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Why are my rates going up again?
“Why do you ask me to conserve and then raise my rates?” asked a concerned
citizen at a public meeting in Westminster, Colorado in 2011.
“Very good question,” pondered Westminster Utilities’ staff as they struggled with
only limited success for a compelling answer. They knew water conservation has
had a profound impact on the city by reducing demand, the amount of additional
water needed to purchase and eliminating the need for expansion of facilities,
but they didn’t have a good way to quantify the impacts and respond to the
citizen’s question.
Similar tough questions have been posed to water utilities across the country as
water and wastewater rates have increased faster than the Consumer Price Index
(CPI) over the past 15 years, (Beecher 2013), (Craley and Noyes 2013). Managing
the public response to and understanding of rate increases has taken on
increasing significance in recent years as utilities grapple with the double edged
sword of rising infrastructure costs and decreasing demands (Goetz M. 2013).
Rather than leaving the question of customer conservation and rates hanging
without a satisfactory response, the Westminster staff decided to do some research
to try and come up with some answers using data from their own system. The
timing of the question was significant as the City is working towards completing
a series of identified projects designed to meet the City’s needs at a projected
buildout date of 2050 (using current and projected demands which include
conservation).
To examine the impact of conservation on rates, the City looked at marginal
costs due to the buildout requirements by removing conservation from the
equation. The results of the City’s research were startling: Reduced water use in
Westminster since 1980 has resulted in significant savings in both water resource
and infrastructure costs, saving residents and businesses 80% in tap fees and 91%
in rates compared to what they would have been without conservation.
The City’s research on water demands and rates since 1980 provided a useful
response to the citizen’s question and revealed previously unexplored and underappreciated benefits of long-term water conservation in reducing rate increases.
Water rates in Westminster are much lower today than they would have been in
the absence of demand reductions from conservation. Here’s how the City was
able to reach this important conclusion.
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Change in Water Use
To explore the impacts of demand management on water rates
and tap fees, Westminster staff examined water demand records,
water rates, tap fees1, and capital project costs from 1980 through
2010 with the following question in mind: “What would our
water rates and tap fees be today if per customer water demands
remained unchanged since 1980?”. 1980 was chosen because it
predated City related conservation programs and two levels of
plumbing code related changes.
The first step was to examine water use patterns. To do this,
Westminster staff examined water use patterns from 1980 – 2010
by taking total demand (all customer classes) and dividing by
the best estimate of the service area population for each year.
Westminster has a reclaimed water system that reuses treated
wastewater for irrigation thus lowering the City’s impact on water
resources. To be conservative, reclaimed water was assumed to be a conservation measure.
This consumption was added back into potable water use to reflect the full use of water
without conservation. As shown in Figure 1 average gpcd, based on total City water use,
was 21% higher 30 years ago, starting at 180 gpcd in 1980 and ending at 149 gpcd in 2010.
Westminster attributes these changes in demand to three primary management factors:
1.

Utility sponsored water conservation programs

2.

The City’s inclining block and seasonal rate water billing structure

3.

National plumbing codes implemented as part of the Energy Policy Act
of 1992 (EP Act)

1 Tap fees, also called connection fees or development fees, are the costs paid by new customers to join the
water system.
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Total Water Use Per Capita Since 1980
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Figure 1: Average gpcd in Westminster, based on total water use 1980 – 2010

New Supply Requirements and Cost
Once the changes in water demand were quantified, the Westminster staff were able
to estimate what water use in 2010 would have been without the enactment of water
conservation programs and policies. Through this analysis it was concluded that if per
capita water use had not decreased by 21%, Westminster would have been required to
secure an additional 7,295 acre-feet (AF) of additional water supply order to meet the
customer demand while satisfying the City’s reliability requirements.
New water supply in Colorado’s Front Range does not come cheap. Current market
costs for new water supply average $30,000 per acre-foot on Colorado’s Front Range.
Westminster pays close attention to the cost of new supply as it builds these costs into
the tap fees of new customers so that the City can fully recover the expense of serving
new customers without burdening existing customers with the cost of growth. The staff
also concluded that had conservation from 1980 – 2010 not occurred, the City would

If per capita water use
had not decreased by
21%, Westminster would
have been required to
secure an additional
7,295 acre-feet (AF) of
additional water supply
order to meet the
customer demand.

have been competing with other water providers in the region to acquire more raw water,
further tightening the market and making new water supply even more expensive. At this
average price, the estimated cost of obtaining and delivering the required additional 7,295
AF of water would have required a capital investment of $218,850,000. With this simple
analysis alone, the cost savings associated with reduced water use became obvious, but
staff realized this was only part of the story.
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Additional Peak Demands and
Infrastructure Costs
Peak demand in 2010 would also have been considerably higher had conservation not
been implemented in Westminster over the past 30 years. The City has found that water
conservation programs have altered irrigation patterns thus reducing the system’s peak day
factor. In 1980 the peak to average day factor in Westminster was 3.0, but by 2010 changes in
irrigation practices and reduced water demand cut the peak factor to 2.1 — a 30% reduction.
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If 1980 demand levels had been perpetuated along with the 1980 peaking factor of 3,
then the City’s peak requirement at buildout was estimated to be 52 MGD higher than the
current planned maximum capacity. This level of peak demand would require the City to
add an additional 52 MGD of treatment capacity at an estimated finished and installed
cost of $2,500,000 per MGD2. Developing the additional water treatment infrastructure
to meet these higher demands would have required a capital investment by the City of
approximately $130,000,000.

2 Based on recent projects and engineering estimates
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Additional Wastewater Treatment
Infrastructure Costs
If conservation were not taken and water demands had stayed at 1980 levels, staff
determined that Westminster would have needed to add an additional 4 MGD of wastewater
treatment capacity to their system. Adding wastewater treatment capacity costs the City
an estimated $5,000,000 per MGD3. Thus the additional 4 MGD of wastewater would have
required a capital investment by the City of approximately $20,000,000.

Total Estimated Costs of Increased Demand
All estimated costs associated with the hypothetical increased demand were assembled into
a single table and then the City added in the costs of debt financing charges which would
certainly have been part of these capital construction projects, had they been implemented.
As shown in Table 1, had the citizens of Westminster not reduced their water use, the
estimated total cost to the City of the increased demand came to $591,850,000 – more than
half a billion dollars.

Table 1: Estimated new infrastructure costs of increased demand
Additional water treatment capacity

52 MGD total ($2,500,000/MG)

$130,000,000

Additional wastewater treatment
capacity

4 MGD total ($5,000,000/MG)

$20,000,000

7,295 AF total ($30,000/AF)

$218,850,000

Additional water resources
Interest (on debt funding for
all projects)*

$223,000,000

Total Costs

$591,850,000

* For the purposes of this analysis it is assumed that debt would have been issued, and the resulting debt service would have been paid
through rates. Those costs were included in the impacts to rates.

3 Based on recent projects and engineering estimates
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Next the staff examined the increases in operating costs that the City estimates it would
have incurred to handle the increased demand and associated additional infrastructure.
While no additional staff personnel were assumed to be necessary, it was assumed that
operating costs (power, chemicals, and other annual costs related to water and wastewater
treatment, distribution and collection) would increase proportionally to the demand
increases as shown in Table 2. From this analysis, it was estimated that Westminster would
have incurred an additional $1,238,000 per year on average in operating costs associated
with the additional demand.

Table 2: Estimated additional operating costs of new demand*
Additional annual operating cost of water
treatment facilities

21% increase

$480,400

Additional annual operating cost of wastewater
treatment facilities

20% increase

$757,600

Total estimated additional operating costs

$1,238,000 per year

*No additional staff personnel were added

Impact to Water and Wastewater Rates
and Tap Fees
Once the cost estimates were completed, the question of how to recover the additional
costs through rates and fees was examined. Westminster Utilities has just two sources
of revenue that it must use to pay for all costs associated with running the water and
wastewater systems: (1) Water and wastewater rates; and (2) Tap fees. In theory, water
and wastewater rates are set by the City so that the revenue generated covers operations
and maintenance of the system as well as some of the repair and replacement costs, and
debt service. Tap fees are set to cover the costs of buying into the existing system based
on current value plus any new infrastructure (capital projects), and water resources
required by growth.
In practice, existing customers build the City’s water and wastewater systems before new
customers arrive so that growth can occur. Infrastructure must be planned for future
demands and not constructed as needed. When new customers connect and pay their tap
fees, current customers are reimbursed for their investment in the City’s existing systems.
Those funds pay for capital improvement projects including repair and replacement, thus
reducing the costs to existing customers. Therefore, both rates and tap fees are impacted by
the same projects.
6 |
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Working from this basic division of costs between rates and tap fees, Westminster
developed an estimate of what 2012 water and wastewater rates and tap fees for singlefamily customers would need to be to cover the additional costs incurred as a result of the
hypothetical additional supply requirements. In 2012, the average single-family customer
in Westminster paid a total of $410 for water and $245 for wastewater service. To cover the
single-family sector’s share of the additional annual costs associated with the increased
demand considered in this analysis, the average single-family customer would have to pay
an additional $553 per year for water service and $43 per year for wastewater service. The
weighted average of these additional costs means that the average single-family customer
would pay combined water and wastewater rates that are 91% higher than they are today
if 1980-level water demands were perpetuated over the past 30 years. These results are
shown in Table 3.

Table 3: New single-family rates and fees required to pay for additional demand
Total Avg. Per Customer
Charges in 2012

Additional Charges
Required to Cover
New Costs

New 2012 Annual SF
Water/Sewer Bill

% Increase in Charges from
Additional Demands

Water

$410

$553

$963

135%

Sewer

$245

$43

$288

17%

Total

$655

$596

$1,251

91%

A similar analysis was conducted to examine the impact of increased demands on tap
fees for new customers in Westminster. In 2012 the average tap fee for a new customer
(residential and non-residential combined) was $21,229, of which 77% was for water and
23% was for wastewater components. The combined cost of new infrastructure, new water
resources, and repair and replacement associated with the increased demand modeled in
this analysis would require an 80% increase in the average tap fee, up to $38,181 as shown in
Table 4.

Table 4: New tap fees required to pay for additional demand
Avg. Per Customer
Tap Fee in 2012

Additional Tap Fee
Charges Required to
Cover New Costs

New 2012 Avg.
Tap Fee

% Increase in Charges from
Additional Demands

Water

$16,325

$16,086

$32,411

99%

Sewer

$4,904

$866

$5,770

18%

Total

$21,229

$16,952

$38,181

80%
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With Conservation Rates Go Up,
But Not Nearly as Much
There is a commonly held belief in the water industry that declining per capita usage due to
water conservation has “forced an increase to rates to account for fewer units of volume billed”
(Craley and Noyes 2013). But the rate increases necessitated by conservation are actually much
smaller than the rate increases that would be necessary to account for population growth in the
absence of conservation. The 21% reduction in average per capita water demand that Westminster
has experienced over the past 30 years has resulted in significant benefit to its customers and
reduced the rate of increase in water and wastewater rates. While water and wastewater rates and
tap fees have increased over that 30 year time period, they have increased much less than they
would have. Customers in Westminster have avoided increasing their water rates by 99% and their
wastewater rates by 18% had this level of water conservation not been achieved. New customers in
Westminster have also avoided an 80% increase in water and sewer tap fees. Yes rates have gone up,
but because of the costs associated with new water supply and infrastructure, they have gone up
much less than they would have.
An answer to the citizen’s question about water conservation and rates had been found and
the result was far more dramatic than the staff had anticipated. The next time a question was
posed about the relationship between conservation and water rates, the Westminster staff was
prepared with an answer: Water rates are going to increase with or without water conservation
because the costs of operating and maintaining the water system continue to increase. However,
water rates increase at a much slower rate if citizens conserve because the city does not need
to purchase expensive new water supply and construct expensive new infrastructure. The
net results of water conservation is a significant cost savings to the customer in water and
wastewater rates and in tap fees.
Each water system is unique, so the results from Westminster may not be applicable to everyone.
Utilities could perform a similar analysis to see the real value of conservation. However, the
over $590 million dollar cost associated with the additional 7,295 AF of demand reveals the
significant hardship associated with expanding water resources supply and wastewater treatment
infrastructure in today’s environment. The high cost also highlights the tremendous value that is
inherent in a utility’s water treatment, wastewater treatment and delivery infrastructure. Imagine
the cost of obtaining water rights and constructing an entire water supply system today. The
cheapest water (by far) is the water we already have and the best way to keep rates and tap fees low
is to conserve the water we already have. The cost of water to providers may vary by region but the
cost of infrastructure remains more consistent. The least expensive infrastructure to build, operate
and maintain is the infrastructure that isn’t needed in the first place. Conserve water or don’t
conserve water – your rates will go up – but if conservation is the lowest cost source of new supply
(and it almost always is) then your rates will go up less than they would have without conservation.
8 |
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WATERAUDITSANDWATERLOSSCONTROL
FORPUBLICWATERSYSTEMS

Thisdocumentprovidesanintroductiontowaterlosscontrolandinformationontheuseofwateraudits
inidentifyingandcontrollingwaterlossesinpublicwatersystems.Water auditsarethefirststepina
threeͲstepprocessforcontrollingwaterloss.Awaterauditisfollowedbyinterventiontoidentifylosses
andimplementsolutionsandthenbyanevaluationofinterventionmeasuresandtheneedsforfurther
improvement. This document is intended for small and mediumͲsized water systems, as well as state
programsandtechnicalassistanceprovidersthatregulateorsupportthesesystems.


Introduction

TheWaterLossProblem
Publicwater systemsfaceanumberofchallengesincludingaginginfrastructure,increasingregulatory
requirements,waterquantityandqualityconcernsandinadequateresources.Thesechallengesmaybe
magnifiedbychangesinpopulationandlocalclimate.Ithasbeenestimatedthat:
x
x
x

TheUnitedStates.willneedtospendupto$200billiondollarsonwatersystemsoverthenext
20yearstoupgradetransmissionanddistributionsystems.i
Ofthisamount,$97billion(29percent)isestimatedtobeneededforwaterlosscontrol.ii
Averagewaterlossinsystemsis16percentͲupto75percentofthatisrecoverable.ii

A water loss control program can help water systems meet these challenges. Although it requires an
investmentintimeandfinancialresources,managementofwaterlosscanbecostͲeffectiveifproperly
implemented.Thetimetorecoverthecostsofwaterlosscontrolistypicallymeasuredindays,weeks,
and months rather than years.ii  A water loss control program will also help protect public health
throughreductioninpotentialentrypointsfordiseaseͲcausingpathogens.
UnderstandingWaterUseandWaterLoss
MuchofthedrinkingwaterinfrastructureintheUnitedStateshasbeeninservicefordecadesandcan
be a significant source of water loss through leaks. In addition to leaks, water can be “lost” through
unauthorized consumption (theft), administrative errors, data handling errors, and metering
inaccuracies or failure. The International Water Association (IWA) and the American Water Works
Association (AWWA) have developed standard terminology and methods to assist water systems in
tracking water losses and in performing water audits. The standard terminology includes the terms
authorizedconsumption,realloss,apparentlossandnonͲrevenuewaterthatareusedinthisdocument.
x

Authorized Consumption is water that is used by known customers of the water system.
Authorized consumption is the sum of billed authorized consumption and unbilled authorized
consumptionandisaknownquantity.Italsoincludeswatersuppliedtootherwatersystems.
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x

x

x

RealLosses,alsoreferredtoasphysicallosses,areactuallossesofwaterfromthesystemand
consist of leakage from transmission and distribution mains, leakage and overflows from the
water system’s storage tanks and leakage from service connections up to and including the
meter.
Apparent losses, also referred to as commercial losses, occur when water that should be
included as revenue generating water appears as a loss due to unauthorized actions or
calculation error.  Apparent losses consist of unauthorized consumption, customer metering
inaccuracies,andsystematicdatahandlingerrorsinthemeterreadingandbillingprocesses.
NonͲRevenue Water (NRW) is water that is not billed and no payment is received.  It can be
eitherauthorized,orresultfromapparentandreallosses.UnbilledAuthorizedConsumptionis
acomponentofNRWandconsistsofunbilledmeteredconsumptionandunbilledunͲmetered
consumption.


WhataretheBenefitsofaWaterLossControlProgram?
Awaterlosscontrolprogramhelpstoidentifyrealorphysicallossesofwaterfromthewatersystemand
apparent losses, the water that is consumed but not accounted for. Real losses represent costs to a
water system through the additional energy and chemical usage required to treat the lost water.
Apparentlossesrepresentalossofrevenuebecausethewaterisconsumedbutnotaccountedforand
thus not billed. Once a water system identifies these real and apparent losses through a water loss
control program, it can implement controls to reduce them. This can reduce the need for costly
upgradesandexpansionsduetopopulationgrowthandincreaseddemand.Byreducingtheamountof
waterlost,therecoveredwatercanbesoldtoconsumers,generaterevenueandmeetwaterdemands.
Insomecasesthiscanreducetheneedtofindadditionalsources.Waterlosscontrolprogramsareoften
themosteconomicalsolutiontoincreasingdemand,especiallyintheshortterm.i


WhatDoesaWaterLossControlProgramLookLike?


A water loss control program consists of
threemajor steps (seeFigure1). The critical
first step is the water audit. A water audit
identifies and quantifies the water uses and
lossesfromawatersystem.Theintervention
process addresses the findings of the water
audit through implementation of controls to
reduce or eliminate water losses. The
evaluationstepusesperformanceindicators
to determine the success of the chosen
intervention actions. Utilizing the standard
terminology and the three steps of a water
losscontrolprogram,systemscandetermine
their baseline water use and loss, prioritize
andimplementwaterefficiencyprojectsand
operational changes, and evaluate and
continuously improve their water loss

Figure1.ComponentsofaWaterLossControl
Program
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management.
Figure2providesasummaryofthemaindataneeds,actionitemsandperformanceindicatorsforeach
stepofawaterlosscontrolprogram.Thefollowingsectionswillgointomoredetailforeachstep.

Step1Ͳ WaterAuditData
Needs

Step2Ͳ Intervention
ActionItems

Step3Ͳ Evaluation
PerformanceIndicators

•Gatheringinformation.
•Determiningflowsintoand
outofthedistribution
systembasedonestimates
ormetering.
•Calculatingthe
performanceindicators.
•Assessingwherewater
lossesappeartobe
occurringbasedonavailable
meteringandestimates.
•Analyzingdatagaps.
•Consideringoptionsand
makingeconomicand
benefitcomparisonsof
potentialactions.
•Selectingtheappropriate
interventions.

•Gatheringfurther
information,ifnecessary.
•Meteringassessment,
testing,orametering
replacementprogram.
•Detectingandlocating
leaks.
•Repairingorreplacingpipe.
•Operationandmaintenance
programsandchanges.
•Administrativeprocessesor
policychanges.
•Nofurtheractionis
necessary.

•Werethegoalsofthe
interventionmet?Ifnot,
whynot?
•Wheredoesthesystem
needmoreinformation?
•Howoftenshouldthe
systemrepeattheaudit,
intervention andevaluation
process?
•Isthereanother
performanceindicatorthe
systemshouldconsider?
•Howdoesthesystem
comparetothelastaudit,
intervention andevaluation
process?
•Howcanthesystem
improveperformance?


Figure2.SummaryofDataNeeds,ActionItems,andPerformanceIndicatorsofaWaterLossProgram
TheImportanceofMetering
Watermeters,bothatthesourceandtheserviceconnection,areveryimportantforallaspectsofthe
water supply operations and make accurate water auditing possible. They make it possible to charge
customers based upon the quantities of water that the customers consume. They record usage and
makebillingfairforallcustomers.Theycanencourageconservationbymakingcustomersawareoftheir
usageaswellashelpdetectleaksandestablishaccountability.Meterrecordsprovidehistoricdemand
andcustomerusedatathatisusedforplanningpurposestodeterminefutureneeds.Unmeteredwater
systemswillneedtoconsidersomelevelofsystemmeteringtoaddresswaterlossinthesystem.
Avarietyofmetersexistandeachtypehasitsadvantagesanddisadvantages.Thereisnosingletypeof
meterthat willaccurately measureflowforallapplications. To selectthe propermeterforaspecific
application, a variety of factors should be considered in order for the meter to satisfy the location
requirements and conditions where it will be installed. More information about the types and
applications of meters can be found in EPA’s Control and Mitigation of Drinking Water Losses in
Distribution Systems, EPA 816ͲRͲ10Ͳ019, November 2010. The document is available at:
http://water.epa.gov/type/drink/pws/smallsystems/technical_help.cfm.
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 Step1–HowtoCompleteaWaterAudit
A water audit is an accounting of all of the water in a water system resulting in a quantified
understandingoftheintegrityofthewatersystemanditsoperation.Itisthefirststepinformulatingan
economically sound plan to address water losses. A preliminary water audit begins with the following
informationandsimplecalculations:i
1. Determinetheamountofwateraddedtothesystem,typicallyforaoneyearperiod,
2. Determineauthorizedconsumption(billed+unbilled),and
3. Calculatewaterlosses(waterlosses=systeminput–authorizedconsumption)
a. Estimateapparentlosses(unauthorizedconsumption+customermeterinaccuracies+
billingerrorsandadjustments)
b. Calculatereallosses(reallosses=waterlosses–apparentlosses)
Thesestepsareanexampleofatopdownaudit,whichstartsatthe“top”withexistinginformationand
records.  It may also be known as a desktop audit or paper audit since no additional field work is
required.Watersystemsaredynamic.Thewaterauditprocessandcalculationofthewaterbalance,
whenroutinelyperformed,isausefulguideforasystem’swaterlosscontrolprogram.Watersystems
can get started using the data that is readily available, identify any data gaps and then work towards
improvingtheirdata.
Afterperforminganinitialtopdownaudititmaybecomeevidentthatsomeofthenumbersarerough
estimates. The next action in the audit process is to improve any initial estimates and begin reducing
nonͲrevenuewaterlosses.Abottomupauditisoftenimplementedafterseveraltopdownauditshave
beencompletedandcanbetterquantifylossvolumesthatwerenotrevealedbythetopdownaudit.A
bottomupauditwillhelpfindapparentandreallossesandbeginsbylookingatcomponentsordiscrete
areasintheutility’soperations.Abottomupauditassessesandverifiestheaccuracyofthewaterloss
data associated with individual components of the water system.  A bottom up audit could include
estimatesof waterusedinmunicipal operationssuchasfirefighting,distributionsystemflushingand
streetcleaning,aswellasmeteringofallauthorizeduses.iii
Bottomupauditsaremorecostlysincetheyaremorelaborandstaffintensive.Thetopdownauditcan
help to identify areas where bottom up audit efforts should be concentrated. There are several
techniquesandmethodsusedtoperformabottomupanalysis.TheyaredescribedindetailinControl
and Mitigation of Drinking Water Losses in Distribution Systems, EPA 816ͲRͲ10Ͳ019, November 2010,
whichcanbefoundat:http://water.epa.gov/type/drink/pws/smallsystems/technical_help.cfm.
Additional data often needs to be collected to perform a water audit. Additional data collection can
occurduringtheauditorinterventionphaseandmayincludethefollowing:i
x

Locatingleaksandlossescanbeaccomplishedthroughanexaminationofbillingrecords,flow
monitoring, visual inspection or leak detection equipment (e.g., acoustic, thermal,
electromagnetic,tracer).Throughanexaminationofbillingrecords,awatersystemmayidentify
suddenchangesinwaterusageatparticularlocationsinthewatersystem,whichcouldindicate
theneedtoinvestigatefurtherforpossibleleaksortheft.Flowmonitoringcanbeconductedby
examining individual customer meter records, metered districts or through placement of
temporary metersinsuspectlocations.These temporarymetersclamponto pipesanddonot
sacrificetheintegrityofthepipelines.
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x

x

Condition assessment tools include traditional external visual inspections (e.g., periodic walkͲ
over and opportunistic inspections of exposed mains), internal visual inspection technologies
(e.g.,closedcircuittelevision(CCTV)camerainspections),pitdepthmeasurements,destructive
testing(e.g.,testcoupons)andnonͲdestructivetesting(e.g.,ultrasonictesting).
Hydraulic modeling can be used to predict locations of leaks in a water system based on
physicalandoperatingdataofthewatersystem.Calibrationofthesemodelstoactualfielddata
isessentialtoobtainrealisticandusableresults.

WaterAuditResources
( AWWAprovidesFreeWaterAuditSoftware©,availableat:
http://www.awwa.org/Resources
( GeorgiaDepartmentofNaturalResources,GeorgiaWaterSystemAuditsandWaterLoss
ControlManual,Version1.0(2011),availableat:
http://www.gaepd.org/Files_PDF/GaWaterLossManual.pdf.
( TheMarylandDepartmentoftheEnvironment’sDevelopingandImplementingaWater
ConservationPlan,includeswaterauditworksheetsanddescribesthedevelopmentofa
waterconservationplan.Theinformationisavailableat:
http://www.mde.state.md.us/programs/Water/WaterConservation/Documents/www.mde.
state.md.us/assets/document/water_cons/WCP_Guidance2003.pdf.
( TheTexasWaterDevelopmentBoard’sWaterLossAuditManual(2008)includesawater
auditworksheet.Themanualandworksheetsareavailableat:
http://www.twdb.state.tx.us/conservation/municipal/waterloss/.
( TheNewMexicoOfficeoftheStateEngineerprovidesexamplesofwaterauditsofpublic
watersystemsusingtheIWA/AWWAprocess.Informationisavailableat:
http://www.ose.state.nm.us/wucp_accounting.html.

Step2–TheInterventionPhase
Interventions are actions taken by a water system to identify the specific sources of water loss and
implementsolutions.Theseactionscaninclude:i
x

x

x

Preventivemeasuressuchasdesignstandardsandeffectivemaintenance
o Reliableconstructionanddesignstandardsallowawatersystemtomaintainmaximum
structural integrity throughout its operating life. Once a water system has been
constructedaccordingtoappropriatedesignstandards,effectivemaintenancecanhelp
to ensure the system operates at optimal performance throughout its lifespan and
ensurethatrepairsaremadeproactively.
Meterinstallation,testingandreplacement
o Accuratemeteringisimportantforallphasesofawateraudit.Metersrecordusageand
monitor demand, encourage conservation, help detect leaks and make it possible to
chargecustomersforthewatertheyuse.

Leakagemanagement
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Detecting, pinpointing and repairing leaks generates event data that refines and
confirmsthewaterlossesidentifiedinthewateraudit.
o Pressure management evaluates areas of excessive pressure and implements controls
thatreducepressuretocutpressureͲsensitivebackgroundleakageandreducerupture
rates.
Piperepairandreplacement
o Once a leak has been detected and located, the pipe can be repaired or replaced.
Repairingandreplacingpipesrequirestrainedpersonnel,therighttoolsandtheproper
inventoryofpartsandmaterials.
o

x



Step3–TheEvaluationPhase


The evaluation phase is important for ensuring an efficient and effective water loss control program.
Comparisonofthewatersystemtoindustrybenchmarksorpastauditscandocumentimprovementsin
waterlosscontrolandallowawatersystemtotrackitsprogress.Useofperformanceindicatorssuchas
those mentioned above can help to ensure meaningful interpretations of the evaluation and to
encouragecontinuousimprovement.Theevaluationwillanswerquestionssuchas:

x Werethegoalsoftheinterventionmet?Ifnot,whynot?
x Wheredoweneedmoreinformation?
x HowoftenshouldwerepeattheAudit,InterventionandEvaluationprocess?
x Isthereanotherperformanceindicatorweshouldconsider?
x HowdidwecomparetothelastAudit,InterventionandEvaluationprocess?
x Howcanweimproveperformance?

BenchmarkingforSmallSystems
Conductingawaterauditallowsasystemtomonitoritswaterlossperformanceovertimeandcompare
itself to other systems. This process is known as benchmarking and uses a collection of performance
indicatorstonumericallyevaluatedifferentaspectsofthewatersystem.Performanceindicatorsneed
to be consistent, repeatable and presented in meaningful standardized units.  Some examples are
breakspermileofdistributionmainperyear,gallonsofwaterlostperserviceconnection,andgallonsof
leakagepermileofdistributionmainperyear.Becauseconditionsatsmallsystemscanvarysogreatly,
benchmarkingcanbecomeadifficultpracticeasmanyperformanceindicatorsmaynotbeconsistentor
comparable across small systems. However, the basic steps of topͲdown water audits, metering and
waterlosscontroleffortscanhelpsmallsystemsconservetheirresourcesandimprovetheirlongterm
sustainability.
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Resources


Performingawateraudit anddevelopinga completewaterlosscontrolprogramdoesnot havetobe
overwhelming. By beginning with the basic steps and principles outlined in this document, any water
systemcanbegintheprocessofidentifyingandmitigatingwaterlosses.Additionalresourcesavailable
toassistwatersystemsinperformingwaterauditsincludethefollowing:
( EPAOfficeofGroundWaterandDrinkingWater.http://www.epa.gov/drink/
( EPAOfficeofWater,WaterInfrastructure:MovingTowardSustainability.
http://water.epa.gov/infrastructure/sustain/index.cfm
( AssociationofStateDrinkingWaterAdministrators.http://www.asdwa.org
( TheAllianceforWaterEfficiency.http://www.allianceforwaterefficiency.org
( AmericanWaterWorksAssociation.http://www.awwa.org
Resources are also available to assist water system customers in conducting a water audit of their
premises.Theseresourcesincludethefollowing:
( TheMarylandDepartmentoftheEnvironmentprovidesinstructionsonhowtoconductahome
waterauditaswellasaspreadsheetthatcalculatescurrentuseusingcustomerentries.
http://www.mde.state.md.us/programs/Water/WaterConservation/WaterAuditing/Pages/Progr
ams/WaterPrograms/Water_Conservation/Water_Auditing/index.aspx
( BrowardCountyFloridaWaterServicesprovidesaworksheetforplumbingfixturesand
appliancestocalculateresidentialwateruseandprovidesaverageuseforcomparison.
http://www.cob.org/documents/pw/environment/waterͲconservation/homeͲwaterͲauditͲ
worksheet.pdf
( TheCityofCorvallis,Oregon,UtilitiesDivisionprovidesinformationforresidentialcustomerson
checkingforleaksusingthewatermeter,measuringorestimatingflowsinplumbingfixtures
andmeasuringwaterusedinlandscaperirrigation.
http://www.ci.corvallis.or.us/index.php?option=content&task=view&id=443&Itemid=384


i

U.S.EnvironmentalProtectionAgency.2009.DrinkingWaterInfrastructureNeedsSurveyFactSheet,EPA816ͲFͲ
09Ͳ003.http://water.epa.gov/infrastructure/drinkingwater/dwns/factsheet.cfm.
ii
Thornton,J.,Sturm,R.,Kunkel,G.,WaterLossControlManual(2ndEdition),McGrawͲHill,2008.
iii
TexasWaterDevelopmentBoard,WaterConservationTaskForce,WaterConservationBestManagement
PracticesGuide,November2004.http://savetexaswater.org/bmp/.
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Economic impact of water stability discussed at water district CIRPAC
meeting
Written by Mori Kessler  May 24, 2013

Larry Aguero of Applied Analysis discusses the economic impact of water supply with CIRPAC members, St. George, Utah, May 23,
2013 | Photo by Mori Kessler, St. George News

ST. GEORGE – Future water stability and its economic impact on Washington County was the chief topic of discussion during the
monthly CIRPAC meeting of the Washington County Water Conservancy District.
CIRPAC, or the Community Integrated Resource Planning Advisory Committee, is a group that represents county, municipal, business,
environmental and citizen interests to help guide the future of water resource planning in the county.

https://www.stgeorgeutah.com/news/archive/2013/05/24/economic-impact-of-water-stability-discussed-at-water-district-cirpac-meeting/#.X1F4FlVKjIV
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Position: CSU opposes approval of the Lake Powell Pipeline
(LPP) because it’s unnecessary and too costly, and the water right is
too risky.
The rationale for these positions follows.

LPP: Unnecessary
Rationale for the Position
1. Washington County uses considerably more water per capita than other, similar desert
communities due to subsidized water rates and ineffective conservation practices.
2. Water usage could be significantly reduced by implementing common conservation
practices such as tiered water rates, water budgeting, and building codes that support
significant water conservation.
3. The WCWCD’s projected 100,000 acre-feet of water from local sources is enough to
support projected growth if used at reasonable rates.
4. Additional local supply through agricultural conversion, reuse, and other local sources
could be tapped.
5. A comprehensive and integrated Local Water Management program could bring demand
into better balance with supply.
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Washington County’s Local Water Demand (Use)1
A Washington County Water Conservancy District (WCWCD) June 2018 press release2
revealed that our 303 gallons per capita per day (GPCD) breaks down this way:
“The data reports that Washington County residents used 143 gallons per person
daily (also known as GPCD -- gallons per capita per day). Factoring in all
potable water use (second home, commercial, institutional and industrial), the
total was 231 GPCD. Unlike most other cities and states, Utah reports secondary
(untreated) and reused water in its total GPCD numbers. Most of Washington
County’s secondary water (72 GPCD) is used to irrigate parks, cemeteries and
golf courses.” (emphasis added)
They estimated that 70 GPCD of the county’s culinary treated water use was applied to
residential landscaping. Dennis Strong, former director of the Utah Division of Water Resources,
said in a video that if people in Southern Utah changed their landscaping, they wouldn’t need the
LPP.3
The state and WCWCD assert that mandating conservation would severely restrict
outdoor watering, which would impact the region’s economy, environment, quality of life, and
tourism. CSU does not see it that way nor, apparently, do other desert cities that have vibrant
economies with tourism while continuing to reduce their water demand through effective
conservation, and which use less water now than the state plans for our area in 2065.

Comparison of Washington County Water Use to Other Southwest Communities
Our current 303 GPCD can and should be reduced. There have been several comparisons
indicating that 175 GPCD has been achieved in several attractive, growing, popular, and
economically thriving communities. Although it requires assumptions to compare areas, it can
and should be done by the state to "normalize" the comparison before making generalized
comments inferring that we are doing as well, conservation-wise. While normalizing this data
doesn’t seem to be especially onerous, neither the Utah Division of Water Resources (UDWRe)
nor the WCWCD has undertaken this task. This is a major point of contention that must be
resolved. Even the State of Utah’s own legislative auditors4 make comparisons. They stated:
“According to the U.S. Geologic Survey, Utah has the highest per capita water
use in the nation.”

1 M&I: Municipal and Industrial = Residential + Commercial + Institutional + Industrial, both culinary and secondary; all human
water use excluding agriculture (crops and stock), which is all secondary. Almost all Washington County M&I use is metered;
however secondary water is not.
2 WCWCD, Press Release, June 15, 2018, at: https://www.wcwcd.org/wp-content/uploads/2018/06/2015-Water-UseNumbers.pdf
3 Utah Rivers Council, video recording, at: https://m.youtube.com/watch?v=oY_KXDS6hbQ
4 Office of the Legislative Auditor General, Audit Report No. 2015-01, "A Performance Audit of Projections of Utah’s Water
Needs," p. 28,at: https://olag.utah.gov/olag-doc/15_01rpt.pdf
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And the U.S. Environmental Protection Agency (EPA) acknowledges that, like other
western states, Utah’s water usage is higher than most of the rest of the country:5
“The West also has some of the highest per capita residential water use in the
nation. Lack of rain and its residents’ landscaping preferences contribute to per
capita water use in the West that far exceeds the national average of 179 gallons
per day.”
We cannot just pass off our area’s higher water use by attributing it to a lack of rain. As
noted by the EPA, above, landscape choices affect usage. Plantings that require more water than
a semi-arid environment provides can greatly affect our usage. Add to that the fact that Utahns
generally over-water their lawns and landscape vegetation, as also noted in the 2015 Utah
Legislative Audit of the UDWRe6, and you have a recipe for a high consumption.
The state and water district acknowledge in study reports to the Federal Energy
Regulatory Commission (FERC, the federal LPP licensing agency from 2008-2019, when the
application was withdrawn by UDWRe7) that approximately 100,000 acre-feet per year (AFY) of
water can be provided in the future without the LPP.8 Table 1 shows how three water usage rates
would allow growth to meet the 2065 projected population of 508,9529.
Table 1. Projected water use for population projections in Washington County.
Total Water Use
Water Use
(GPCD)

Projected 2065
Population

175

Per Day
(Gallons)

Per Day
(Acre-Feet)

Per Year
(Acre-Feet)

508,952

89,066,600

273.21

99,722

180

508,952

91,611,360

281.02

102,571

185

508,952

94,156,120

288.82

105,420

Western Resource Advocates (WRA), an organization with experts on water in the west,
published a Local Waters Alternative10, promoting the use of local water over building the LPP.

5 EPA, “Growing Toward More Efficient Water Use: Linking Development, Infrastructure, and Drinking Water Policies”,
Environmental Protection Agency, Publication 230-R-06-001 January 2006, p. 2, at:
https://www.epa.gov/sites/production/files/2014-01/documents/growing_water_use_efficiency.pdf
6 Utah Office of Legislative Auditor General, A Performance Audit of Projections of Utah’s Water Needs
https://le.utah.gov/audit/15_01rpt.pdf
7 The UDWRe withdrew its application from FERC because they thought they could get better , “Notice of Effective Date of
Withdrawal of License Application re Utah Board of Water Resources under P-12966,” at:
https://elibrary.ferc.gov/idmws/file_list.asp?accession_num=20191016-3069
8 UDWRe, Lake Powell Pipeline Project: Water Needs Assessment, 2016, at https://conserveswu.org/wp-content/uploads/FERCWater-Needs-ASSESSMENT-19-5-5-16.pdf
9 Kem C. Gardner Policy Institute, “Utah's Long-term Demographic and Economic Projections,” University of Utah, July 1,
2017, at: https://gardner.utah.edu/wp-content/uploads/Kem-C.-Gardner-County-Detail-Document.pdf
10 Western Resource Advocates, The Local Waters Alternative to the Lake Powell Pipeline, 2013, at:
https://conserveswu.org/wp-content/uploads/2011/11/WRA-Local-Waters-Alternative-LPP-fact-sheet.pdf
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WRA’s study asserts that even more water will be available in the future through increased
conservation measures, agricultural conversion due to growth, and additional water reuse.
Figure 1, below, from the Local Waters Alternative11, shows a comparison of water use in
various Southwest communities. Some of the differences in water use have been attributed to
differences in demographics and climate, but these differences can be reconciled through a
normalization process mentioned earlier. (Of note, a later analysis determined that even Las
Vegas was using few GPCD than Washington County; see below.)

Figure 1. Reproduced from Figure 2 in Western Resource Associates Local Waters Alternative,
showing Washington County’s GPCD water use in red, nearly the highest of thirty communities they
surveyed in the West.

Figure 2, reproduced from comments submitted by the WRA to FERC on a 2018
evaluation of the LPP,12 illustrates the feasibility of this alternative. It shows that the projected
demand (yellow line) fits easily within the supply they calculated. The study, done several years
ago in 2013, and using on an older, higher 2060 population projection, is based on a demand of
192 GPCD for a population of 576,850 and requires a water supply of just 115,000-140,000 acrefeet per year (AFY). The Local Waters Alternative demonstrates that local supplies could meet
the projected demand in 2060 without the LPP. Moreover, current estimates of population
growth have dropped to 468,830 in 2060, further extending the reach of our local water supply.

11 Western Resource Advocates, Local Waters Alternative to the Lake Powell Pipeline Fact Sheet, 2013, at:
https://conserveswu.org/wp-content/uploads/2011/11/WRA-Local-Waters-Alternative-LPP-fact-sheet.pdf
12 Western Resource Advocates, “Comments on the Preliminary Licensing Proposal for the Lake Powell Pipeline, Project No. P12966-001”, November 16, 2018, at: https://conserveswu.org/wp-content/uploads/2020/06/WRA-Locals-Water-Alternativeupdated-2018.pdf
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Water Supply & Demand in Washington County Under WRA's No
Lake Powell Water Alternative
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Figure 2. Projected supply and demand of M&I water. Reproduced from Western Resources
Associates’ Local Waters Alternative.

Decoupling Future Demand from Population Growth
Put simply, we are consistently using less water even as populations grow. In almost all
municipal areas served with Colorado River water, water use is going down, not up, despite
population growth. “We have been getting it wrong for a century.”13 Indeed, some cities are still
growing rapidly while using less water.14
Add to that fact, that in 2017 the Kem C. Gardner Policy Institute projected Washington
County’s 2060 population at 468,83015, which is 400,000 less than the 860,378 that was
predicted in UDWRe’s Water Needs Assessment to FERC, just six years earlier.
Of more local interest, according to René Fleming, St. George City Water and Energy
Conservation Coordinator, water use in St. George is not growing with population growth:16

13 Kuhn, E. and J. Fleck, Science be Dammed, How ignoring Inconvenient Science Drained the Colorado River, University of
Arizona Press, 2019, p. 215.
14 Fast Company, article April 25, 2011, at: https://www.fastcompany.com/1749643/the-big-thirst-nothings-quite-so-thirsty-as-alas-vegas-golf-course
15 Kem C. Gardner Policy Institute, “Utah's Long-term Demographic and Economic Projections”, July 1, 2017, at:
https://gardner.utah.edu/wp-content/uploads/Kem-C.-Gardner-County-Detail-Document.pdf
16 Email from René Fleming, Manager Of Energy And Water Customer Services, Water and Power Administration, to Jane
Whalen, dated September 24, 2019.

Page 6 of 36

“In 2010 water use reported on the annual reporting the state requires was
about 27,000 acre feet. In 2017 it was about 24,000 and population grew from
roughly over 70,000 to above 80,000 in the same time period.
“Vegetative cover has decreased by about 16%. I have a power point slide
with an aerial view of a home in 1998 with a lot of grass and a similar sized lot
and home in 2018 that is mostly xeriscaped.”
In fact, St. George City is using the same amount of water in 2019 as it did in 2010, even
though the population had grown from roughly over 70,000 to above 80,000 in the same period.
A major reason is that vegetative cover has decreased by about sixteen percent. Therefore, LPP
proponents’ claim that the demand for water will grow significantly with population growth
needs to be reevaluated.
The UDWRe claims that a water conservation alternative would cost $1.5 billion17 and
would include replacing residential outdoor landscaping with hardened surfaces and offering turf
removal rebates, among other measures. WRA estimated that implementing water conservation
practices would cost about $510 million, about one third of the UDWRe’s estimates:18
“Although the actual costs of the Local Waters Alternative do not include all
potential infrastructure needs, those total costs are still likely to be lower, if not
significantly lower, than the cost of building the pipeline.”
The logic of building the LPP, spending billions of dollars and taking on substantial
interest payments, does not make economic sense, nor is it fiscally responsible. With the Local
Waters Alternative, we could pay for the cost of water incrementally as the population grows. It
will support, not undermine, long-term economic growth.
Another example of growth using less water is Las Vegas.19
“In the last 20 years, per capita water use in Las Vegas for all purposes has
fallen 108 gallons a day, from 348 gallons per person a day to 240 gallons.
“You don’t accomplish that by turning off the water while you brush your teeth
(although that helps). You have to fundamentally change people’s approach and
attitude about water.
“In the last 10 years, Las Vegas has grown by 50 percent in population, but the
actual use of water hasn’t changed at all. The conservation has, in fact, enabled
the growth.”

17 UDWRe, Lake Powell Pipeline Project No. P-12966 Water Needs Assessment: Water Use and Conservation Update,
Appendix C, 2015, at: https://lpputah.org/wp-content/uploads/2019/01/ATT-C-Water-Needs-Assessment-Update.pdf
18 Western Resource Advocates, “Local Waters Alternative”, 2013, p. 32, at: https://conserveswu.org/wpcontent/uploads/2011/11/WRA-Local-Waters-Alternative-LPP-fact-sheet.pdf
19 Fast Company, article April 25, 2011, at: https://www.fastcompany.com/1749643/the-big-thirst-nothings-quite-so-thirsty-as-alas-vegas-golf-course
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Authors Eric Kuhn, retired General Manager of the Colorado River Water Conservancy
District, and John Fleck, director of the University of New Mexico’s Water Resources Program,
in their book, Science Be Dammed, wrote:20
“The widespread presumption that population growth means growing water
demand drives much of the politics of water planning in the Colorado River
Basin. But it is wrong. Simply put, we are consistently using less water. In almost
all the municipal areas served with Colorado River water, water use is going
down, not up, despite population growth. Water use in the basin’s major
agricultural regions also is going down, even as agricultural productivity
continues to rise. This is not limited to the Colorado River Basin. Such
“decoupling” between water use, population, and economies is common across
the United States.”
Author John Fleck in an interview with the Public Policy Institute of California21,
responding to a question, “What are the main reasons Californians are using less Colorado River
water?”, described the California’s Metropolitan Water District (MWD) experience:
“Prior to the early 2000s, MWD generally took the maximum it could from the
Colorado River, usually more than a million acre-feet per year. In recent
decades, it has substantially reduced its dependence on the Colorado, only taking
a full supply in years of State Water Project shortage. Water conservation has
been an enormous success in Southern California. There was a lot of progress in
conservation during the latest drought, and even after it ended. We’re seeing a lot
more effective use of water in the basin, with a growing emphasis on groundwater
recharge, stormwater capture, and reuse efforts.”

Subsidized22 Water Contributes to Overuse
Three factors contribute to subsidizing water in Washington County: cheap water use
rates, water costs added to property taxes, and water impact fees. As with many products, the
demand for water is influenced by the price (price elasticity). There are many usage rate
structures employed in Washington County by the retailing agencies, which are generally the
municipal utility departments, but all utilize very shallow steps, meaning a very small increase in
the cost for each additional step of increase in use. Data indicates23 that demand is highly
sensitive to price. The current formulas in use in the county are relatively low use rates and
20 Utah Public Radio interview with E. Kuhn and J. Fleck, authors of Science be Dammed, How ignoring Inconvenient Science
Drained the Colorado River, 2019, p. 215, at: https://www.upr.org/post/science-be-damned-water-rights-and-scarcity-eric-kuhnwednesdays-access-utah
21 Public Policy Institute of California, interview with John Fleck, author of Science be Dammed, How ignoring Inconvenient
Science Drained the Colorado River, March 2, 2020, at: https://www.ppic.org/blog/why-the-big-drop-in-californias-coloradoriver-water-use/
22 By subsidized, we mean “to aid or support (an industry, a person, a public service, or a venture) with money”, synonyms:
fund, promote, support, underwrite, at https://www.collinsdictionary.com/dictionary/english-thesaurus/subsidize
23 References include:
Pottinger. L., Public Policy Institute of California, “Why the Big Drop in California’s Colorado River Water Use?”, 2020, at:
https://www.usbr.gov/research/projects/detail.cfm?id=414
Olmstead, S. and R. Stavins, “Managing Water Demand: Price vs. Non-Price Conservation Programs”, Pioneer Institute for
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relatively high impact fees and property taxes. Impact fees and property taxes are fixed,
regardless of the amount of water used, giving no incentive to reduce use thus subsizing high
water users with property taxes from existing properties and impact fees from new construction.
And the low usage fees also give little incentive to conserve. High property taxes and impact fees
act keep usage fees low, in effect making water appear cheap to the consumer due to the transfer
of funds from property tax and impact fee revenue streams to pay significant costs involved in
supplying water. A Citizens Alternative 24 for revenue sources and uses proposes that much more
of the price of water be put into usage fees, with a conservation-minded but affordable step
followed by significantly higher-priced steps for usage that is not.
The cost section of this document addresses the cost issue in greater detail including the
cost of passive conservation practices and effective conservation measures and how those
compare to the cost of the proposed LPP.

Handling the Demand with Local Water
Southern Utah is fortunate to have abundant local water, the use of which can be
improved incrementally to supply our growth for many years at a fraction of the cost of the LPP.
Our current management policies are misaligned with sustainable water use practices. We should
be pursuing a strategy of using accurate data and making our area more self-reliant by reducing
water demand and developing new and unused water resources locally.
UDWRe’s Water Needs Assessment 201125 stated that the county could provide 138,000
AFY by 2060 for a population of 860,378. However, over the years population projections for
2060 have been lowered to 468,830. Oddly, state studies have also continued to lower local
supply without any explanation, perhaps to continue to justify a need for the LPP. The district
should inventory and describe all water supplies in the county.
A Conserve Southwest Utah board member’s personal experience shows it is not difficult
to achieve a residential use of 85 GPCD. His own residence has extensive desert landscaping
which accounts for 35 GPCD, a small covered pool which accounts for 10 GPCD, and indoor use
at 40 GPCD. The pool usage is equivalent to a moderate area of grass. Addressing Commercial,
Institutional, and Industrial (CII) use, it seems a reasonable goal that a citizen’s share of CII
should not be more than that person’s residential use. That would set an objective M&I use at
170 GPCD, requiring a supply of 97,000 AFY for the projected 2065 population. This should be
achievable within 50 years, since only one third of that 2065 development has taken place and
conservation practices could be implemented now for that new development.

24 CSU, “A Proposal for WCWCD Revenue Sources”, 2019, at: https://conserveswu.org/citizens-alternates-for-water-andproperty-taxes-2019/
25 UDWRe, Water Needs Assessment, 2011, at: https://conserveswu.org/wpcontent/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf
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Additional Local M&I Water Supplies
The county can address its growing demand for M&I water by using local supplies. It’s
clear that more water could be available for M&I in the future than the WCWCD identifies: more
water rights cities could develop, more agricultural water conversions, more water rights held by
private landowners, and higher water yield from existing WCWCD water projects. Other options
for future supply include more reuse, recycling water, treating groundwater, and storm water
capture. Better identification of potential future supplies within the Virgin River watershed could
contribute to more reliable water supplies.
The 2015 Utah Legislative Audit Division’s audit of the UDWRe explains issues
surrounding projections of Utah’s water needs:26
“The Division of Water Resources’ projections indicate that Utah’s statewide
demand for water will outstrip the currently developed supply in about 25 years.
Some believe the state can address its growing demand for water through
conservation and by developing local supplies, including the conversion of
agriculture water to municipal use. Others believe the state’s growing demand for
water will require the development of major new sources of supply that will cost
billions of dollars. Considering the importance of water to the health, social and
economic well-being of our state’s residents, it is essential that the division
provide the best possible data to guide water planning decisions.
“Our assignment was to determine the reliability of the division’s data in the
figure shown below and assess the accuracy of the division’s projections of water
demand and supply. We were also asked to review options for extending Utah’s
currently developed water supply.”
The audit recommends that UDWRe should consider all local sources, and that cities do
have more water supplies that are not being considered in projections. The WCWCD doesn’t
count water that cities could develop in the future, nor supply from all sources. We think the
reason for this is that the WCWCD is too committed to the LPP 27 and the Legislative Auditors
agree:
“The Division of Water Resources understates the growth in the water supply
when estimating Utah’s future water needs. Its projections of future supply only
include the growth from the new water projects of four water conservancy
districts. The division has not attempted to identify the incremental growth in
supply that will occur as municipalities develop additional sources of water. That
additional supply will mainly come from agriculture water that is converted to
municipal use as farmland is developed. Local supplies may also grow as cities
develop the remaining capacity of existing groundwater and surface water
sources. By excluding this added water supply, the projections accelerate the
timeframes for developing costly, large-scale water projects. We recommend the
26 Office of the Legislative Auditor General, Audit Report No. 2015-01, "A Performance Audit of Projections of Utah’s Water
Needs," (p. i), at: https://olag.utah.gov/olag-doc/15_01rpt.pdf
27 Ibid., p. 47

Page 10 of 36

division prepare better regional plans that include the growth in supply from all
sources, including locally developed supplies. If they do this, state policymakers
will be better equipped to determine when to proceed with major water projects.”
(emphasis added)
Page 49 of the 2015 audit states:
“The state’s municipal water supply routinely grows each year. The main source
of additional supply for M&I will come from converting agriculture water to
municipal use, however, some water providers also have the ability to expand
their current capacity. For example, between 2000 and 2010, local and district
water supplies increased by over 200,000 acre-feet, an increase of 24 percent.
While the division’s latest projections recognize past growth, they do not
anticipate future growth in water supply. The following describes evidence that
local water supplies may have the ability to grow as their population grows.”
“Cities Require Developers to Transfer Water Rights from Land Being
Developed. As shown previously in Chapter I, Figure 1.4, 82 percent of Utah’s
developed water is used for agriculture. As cities grow, some farmland is sold and
developed. This development means water rights previously used for agricultural
purposes can be put towards municipal use. In fact, it is common for cities to
require water rights to be transferred to the city as irrigated farmland is
developed.” (emphasis added)
The audit addresses additional supplies again on page 50:
“In fact, the [Utah] Division of Drinking Water approved the drilling of 25 new
wells for drinking water purposes during 2014. In addition, Centerville,
Herriman, Pleasant View, Provo, Salt Lake, Sandy, St. George, and West
Bountiful are all cities that report having at least some additional sources of
supply available for future development as their water need grows.” (emphasis
added)
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Notably, UDWRe only shows Washington County’s future projects (Table 2, excerpted
from the audit’s Appendix B). Note that this does not include the Warner Valley project.
Table 2. Water Projects Under Development
Additional Water (AFY)
Project
2020

2025

2030

2040

2050

2060

Total

Washington County Water Conservancy District
Ash Creek Pipeline

2,840

---

---

---

---

---

2,840

Cottom Well

600

---

---

---

---

---

600

Sullivan Well

750

---

---

---

---

---

750

Diamond Valley Well

400

---

---

---

---

---

400

Pintura Well

600

---

---

---

---

---

600

Sandhollow Recharge

3,000

---

---

---

---

---

3,000

Gunlock Well

5,000

---

---

---

---

---

5,000

Total

13,190

---

---

---

---

---

13,190

The Warner Valley Reservoir project is intended as storage for up to 55,000 AF to be
used for secondary systems and to mitigate for erratic yields over years resulting from climate
change. Its sources will come from Virgin River spring high water flows, new reuse capture
projects, and dilution of high-TDS sources. According to the UDWRe:28
“Warner Valley Reservoir will store water to serve secondary systems. A
capacity of 55,000 ac-ft has been assumed based on preliminary planning
work. The reservoir will store water diverted from the Virgin River at the
Washington Fields Diversion, water from the St. George reuse plant and
available water from the Gunlock to Santa Clara Pipeline. The reservoir will
firm the yields from Virgin River diversions that may otherwise be lost
downstream, facilitate use of reclaimed water and allow for blending of high
TDS water with better quality water. The storage provided by Warner Valley
Reservoir would be especially important in light of the anticipated reduced
yields from the Virgin River caused by projected climate change (DWRe
2014a). Environmental review for the Warner Valley Reservoir has not yet
formally commenced, so the project may be constructed prior to or after
completion of the LPP.”
The state’s 2016 Water Needs Assessment adds this about the Warner Valley Reservoir
project, making it clear that the reservoir is not dependent on LPP water: 29

28 UDWRe, “Lake Powell Pipeline Project, Water Needs Assessment”, April 2016, section 4.2.5.1.4 Warner Valley Reservoir, p.
4-17, at: https://lpputah.org/wp-content/uploads/2018/05/2016-Water-Needs-Assessment.pdf
29 UDWRe, Lake Powell Pipeline Study Water Needs Assessment, 2016, p. 4-17, at: https://conserveswu.org/wpcontent/uploads/FERC-Water-Needs-ASSESSMENT-19-5-5-16.pdf
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“Environmental review for the Warner Valley Reservoir has not yet formally
commenced, so the project may be constructed prior to or after completion of the
LPP.”

The WCWCD doesn’t count all water supplies
The WCWCD itself reports that the cities have additional supplies not identified as future
water by the WCWCD:30
“Based on the Utah Division of Water Rights point of diversion coverage, there
are 1,276 active underground water rights with points of diversion within the
Navajo/Kayenta and the Upper Ash creek aquifers. These water rights claim 590
cfs or 332,760 acre-feet/year from the petitioned aquifers. Accounting for the fact
that some water rights declare more than one type of use, there were 160
commercial water rights, 249 stock watering rights, 296 domestic rights, and 969
irrigation rights (DWR Database, 2000). The Utah Division of Drinking Water
indicated there are 23 public water systems with 49 public drinking water wells
with water quality data.”
While Washington County’s water rights are over-allocated, WCWCD only claims
35,452 AFY from cities will be used as supply by 2060.31 However, the report above reveals the
cities have much more than 35,452AF of water which they could develop in the future. The
problem is the WCWCD doesn’t consider all the water supplies in the county that could convert
to culinary or secondary use by 2060.
Table 3, reproduced from Table 7 in the 2013 Local Waters Alternative study32, shows
estimates of Washington County’s future supply that include more agricultural water conversion
and more reuse; this is significantly more water than the WCWCD included.
Table 3. Water supply alternatives from the Local Waters Alternative analysis.
Supply Alternative

Culinary
(AFY)

Secondary
(AFY)

WCWCD Current Supplies and
Ash Creek

78,400

7,500

Reuse

---

16,900

Agricultural Water Transfers

---

13,700-35,200

Sub-Totals

78,400

38,000-59,600

Total

116,300-138,000

30 Washington County Water Conservancy District Petition for Classification of the Navajo/Kayenta and Upper Ash Creek
Aquifers Chapter VI, p. VI-1, at: https://www.wcwcd.org/wp-content/themes/wcwcd/pdf/Classification%20Petition_2005.pdf
31 UDWRe, “Lake Powell Pipeline Project Water Needs Assessment-FINAL”, April 2016, at: https://conserveswu.org/wpcontent/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf
32 Western Resource Advocates, “The Local Waters Alternative to the Lake Powell Pipeline”, 2013, p. 24, at:
https://westernresourceadvocates.org/publications/the-local-waters-alternative/
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1.
2.
3.
4.
5.
6.
7.
8.
9.

Additional supplies could include:
As agricultural lands are developed more water will become available for M&I use.
Increase efficiently of the WCWCD’s current water projects because the water provided
for use from their projects is very low.
Private landowners hold water rights and as they develop their land more water becomes
available for development.
Increased reuse33 and treatment of abundant brackish water.
Inventory all water resources in the county not counted by the WCWCD as supply.
Inventory the cities’ ability to provide future water supplies not counted by the WCWCD.
Stormwater capture. 34
Rainwater harvesting. 35
Grey water.

Additional Local Water Supplies – Agricultural Water
Once a rural place dominated by irrigated agriculture, southern Utah is now in transition
to a more urban community. This transition must follow a 21st century model to make our
communities more sustainable and affordable places for our children and grandchildren to live.
Water use efficiency is only one component, but an essential one.
CSU is not advocating for agricultural water conversion; indeed, it would be beyond our
power to stop it. We are simply noting that, as development occurs on agricultural lands, water
will be used for housing as has been seen elsewhere in Utah as well as in many other desert
communities.
When the first settlers arrived in southern Utah after 1857 the surface waters of rivers and
streams were allocated by the Church of Jesus Christ of Latter-Day Saints. It wasn’t until the
early 1900s that Utah developed a water rights system. The water rights were given to irrigation
companies and those companies sold shares to raise money for dams, ditches, and other
improvements. Over time the agricultural lands were developed, and cities acquired those rights
for their secondary water systems.
The debate is where all the irrigation water is included in the supply. CSU doesn’t think it
is all accounted, so we believe there is more supply than the WCWCD reports. The 2011 Water
Needs Assessment36 estimated the amount of agricultural water to be 86,760 AFY in 1990. The
WCWCD, on the other hand, only claims about 20,000 AF of agricultural water will convert to
residential use by 2060. The LWA estimates about 30,000 acre-feet will convert to residential
use by 2060. Therefore, CSU estimates there would be more agricultural water for use in the
future than the 10,080 AFY that the state and county are including in future supply estimates.

33 EPA, “Water Reuse and Recycling”, 2020, at: https://www.epa.gov/waterreuse
34 Shimabuku, M. et al., “Stormwater Capture in California: Innovative Policies and Funding Opportunities”, Pacific Institute,
June 2018, at: https://pacinst.org/wp-content/uploads/2018/07/Pacific-Institute-Stormwater-Capture-in-California.pdf
35 Poindexter, J. “23 Awesome DIY Rainwater Harvesting Systems You Can Build at Home”, Morning Chores, at:
https://morningchores.com/rainwater-harvesting/
36 UDWRe, Lake Powell Pipeline Study Water Needs Assessment, March 2011, p. 4-42, at: https://conserveswu.org/wpcontent/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf
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The 2016 Water Needs Assessment (WNA)37 shows:
“2.5 Agricultural Conversion for M&I Supply
“As municipal development occurs over existing agricultural lands, water will be
converted from agricultural to municipal uses. To estimate the amount of water
that might be obtained from these conversions, the State of Utah duty of water
values were used. Water quality concerns and groundwater sustainability were
not considered in this computation.”
UDWRe’s 2016 WNA did not provide values in units of AF, as were used in the 2011
WNA, making comparisons with earlier documents more difficult, and the issue was addressed
in less detail generally.
The WCWCD is already anticipating agricultural water conversions as farmland is sold
and developed. CSU has concerns about the underestimation of this water. To prove such an
underestimation, an analysis would have to determine which farmland is likely to be converted in
the next 50 years, the reliable water available from the related water rights, and the quality of the
water. From that analysis, the quantity and cost of conversion could be determined much more
accurately.

Additional Local Water Supplies – Reuse
In 2006 when the Lake Powell Pipeline Development Act was passed, the Utah
Legislature also passed the Wastewater Reuse Act38. Reuse had been officially authorized by the
Legislature in 199539. A May 2018 reuse presentation40 to the governor’s Executive Water
Finance Board (EWFB) showed that twelve reuse projects were filed in eleven years under the
1995 version of the law. However, after the repeal of the Wastewater Reuse Act in 2006 only
seven reuse projects had been filed in twelve years.
The mayor of South Jordan, Utah, also presented to the EWFB regarding her city’s reuse
project41, fashioned on a reuse facility in Altamont, Florida42 43 that does not use reverse
osmosis; treatment costs are half of what they would be if reverse osmosis was used.
Table 4 shows the demand for M&I water in Washington County based on a projected
average three percent population growth rate at two different per capita use (demand) rates. Note
that the Water Needs Assessment estimated 98,707 AF would be available by 2060 and that does

37 UDWRe, Lake Powell Pipeline Study Water Needs Assessment, April 2016, p. 2-14, at: https://conserveswu.org/wpcontent/uploads/FERC-Water-Needs-ASSESSMENT-19-5-5-16.pdf
38 Utah State Legislature, Wastewater Reuse Act, 73-3c-101, 2006, at: https://le.utah.gov/xcode/Title73/Chapter3C/C733c_1800010118000101.pdf
39 Utah State Legislature, Utah Business Trust Registration Act, 16-15-101, 1995, at:
https://le.utah.gov/xcode/Title16/Chapter15/C16-15_1800010118000101.pdf
40 Hartvigsen, D., “Why aren’t we reusing more water?”, Smith Hartvigsen, PLLC, at:
https://www.utah.gov/pmn/files/399003.pdf
41 South Jordan City, “Overview of South Jordan Water Conservation Program & DPR Demonstration Project”, 2019, at:
https://www.utah.gov/pmn/files/505541.pdf
42 Altamonte Springs City, Florida, city website, at: https://www.altamonte.org/754/pureALTA
43 Florida Potable Reuse Commission, “Framework for the Implementation of Potable Reuse in Florida, January 2020, at:
http://www.watereuseflorida.com/wp-content/uploads/Framework-for-Potable-Reuse-in-Florida-FINAL-January-2020web10495.pdf
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not include extraordinary conservation or conversion efforts such as reuse which could extend
further. It suggests that, even with robust continued population growth, there should be adequate
local water with reasonable water conservation achievements.
Table 4. Demand for M&I water based on the projected average 3% population
growth rate with different per capita use (demand) rates.
Year

Population
(Kem Gardner)

Demand at
200 GPCD
(AFY)

Demand at
150 GPCD
(AFY)

2050

391,468

87,660

65,745

2065

508,952

113,968

85,476

Local Water Management
A Local Water Management program would engage stakeholders (water agencies, local
governments, the legislature, citizens, conservation groups, water experts, etc.) using standard
program management practices to set goals for water supply and demand; establish strategies to
achieve the goals; identify, evaluate, and select solutions using the strategies; define the logical
steps to implement the solutions; define projects to implement the steps with specific objectives,
timeframes, and budgets; plan and execute the projects with tasks, schedules and responsibilities
to meet the objectives; and then account that the objectives have been met. An initial example44
of such a plan was developed and presented to members of the Washington County Water
Conservancy District in 2019.
While these practices are common in industry, they have not been employed in Utah to
manage one of its most precious resources, water. State law45 requires each water district and
city to create and maintain a water conservation plan, hinting that it must contain the key
elements listed above. While the law covers only the “demand” side of the water management
scope (ignoring the “supply” side), it is a good start. Unfortunately, the UDWRe’s guidance46 for
water conservation planning does satisfy the state’s requirements, omitting very basic planning
elements, leading Washington County, like most other counties in the state, to also miss the boat.
A comparison of the guidance to normal planning elements was presented to members of the
Washington County Water Conservancy District to illustrate the difference47, followed by a

44 Butine, T., “Washington County Integrated Water Management Plan”, distilled from presentation to and discussions with
WCWCD, 2019, at: https://conserveswu.org/wp-content/uploads/2020/06/Washington-County-Water-Management-Plan2020.pdf
45 Utah Code 73-10-32, “Definitions -- Water conservation plan required”, at: https://le.utah.gov/xcode/Title73/Chapter10/7310-S32.html, see item (2)(a)(i)
46 Conserve Southwest Utah, “Sample Water Conservation Plan”, 2014, at:
https://conservewater.utah.gov/pdf/MaterialsResources/Templates/Our%20City.pdf
47 Butine, T., “Water Conservation Plan Content Analysis”, January 10, 2019, at: https://conserveswu.org/wpcontent/uploads/2020/01/Water-Conservation-Plan-Content-Analysis.docx
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report to the state’s Executive Water Finance Board48 (EWFB). For context and definition of
terms, see our paper on “The Water System”.49
As a result of the UDWRe’s inappropriate guidance, there is no comprehensive program
for the management of Washington County’s water. Stakeholders need to be identified and
engaged, goals set by them, strategies articulated, alternative solutions openly evaluated,
implementation steps defined, and projects defined, planned, executed, and evaluated. Certainly,
projects are being defined and executed, but without the prerequisite management steps, it is
equally certain that the necessary projects are not being defined and that necessary objectives are
not being accomplished to achieve improvements to supply and demand. This approach typically
yields expensive strategic errors.
While Washington County—the water district and the cities within—execute many
projects (with little evidence of coordinated plans), but there is very limited focus on demand
reductions; i.e., conservation. An accounting of the county’s “conservation” expenditures50,
based on their own compilation boasting over $56 million in conservation expenditures since
2000, indicates that 91 percent of the expenditures were on supply improvements rather than on
conservation. Of the remaining nine percent spent on conservation, none was spent on “active”
conservation, promoting changes in users’ behavior to reduce water use. The “passive”
conservation expenses were educational programs and media campaigns, which have little effect
when inexpensive and flat-tiered water pricing provides little incentive for most citizens.
The Local Water Management program’s scope would be the management of water for
human uses (M&I and agriculture) and for “nature.” The Virgin River Program51 was
established to manage the balance of human and natural system requirements for water from the
Virgin watershed. This program would be an element of the overall Local Water Management
program. A Virgin River Management Plan52 was created to define specific goals to be achieved.
It is unclear how projects are defined, managed, and accounted for in this plan.
One of the first steps in developing a program plan would be to identify all key
stakeholders and engage them in setting goals. We propose a goal (a desired future state)
something like:
Washington County manages its local water such that people can live here if
they wish, in a vibrant and attractive community that blends with and
conserves its beautiful natural desert environment.
Whatever goal is finally adopted, it must be supported by all stakeholders—water
agencies, local governments, the legislature, citizens, conservation groups, and water experts. It
48 Butine, T., “Strategic Water Planning Analyses, Planning and Decision-Making”, presentation to the EWFB, July 19 2019, at:
https://conserveswu.org/2019/07/10/strategic-water-planning-a-presentation-given-to-the-executive-water-finance-board-7-9-19/
49 Butine, T., “The “Water System Context, Scope and Terminology, and Implications to Water Conservation Goals”, March 6,
2019, at: https://conserveswu.org/wp-content/uploads/2019/03/Water-Management-Context-Scope-Terms-Implications-1-1.pdf
50 Butine, T., “Integrated Water Management Plan - Projects by Category and Summary of Project Costs and Benefits”,
spreadsheet example, at:https://conserveswu.org/wp-content/uploads/2019/03/Water-Management-Plan-Project-Accounting-rev1-1.xlsx
51 Virgin River Program websites, at: https://virginriverprogram.org/
52 WCWCD et al., “Virgin River Management Plan”, June 1999, at: https://www.wcwcd.org/wpcontent/themes/wcwcd/pdf/virginRiver/VRMPFinal5.PDF
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would require that we balance our water demand with our water supply, and that we grow in a
manner that enables that balance, while supporting the natural environment. The plan would
define the strategies that must be implemented in order to achieve the goal.
Steps to implementing Local Water Management in Washington County would include
the following:
x Step 1: Local elected officials and our water agencies realize that our water is a
strategic resource and decide to manage it as such. This initiates strategic
management practices for water; that is, improving and balancing local water
supply and demand using strategies driven by goals embraced by all stakeholders.
This is not happening.
x Step 2: We establish realistic long-term goals for local water supply and demand.
A recent estimate projected future reliable water supply at approximately 100,000
acre-feet per year (AFY), without the LPP, by 2060 available for M&I uses. The
estimate for agriculture use is not as clear. These estimates should be updated and
verified in an open setting. A practical future demand goal can be calculated using
projected future supply and population. If we assume a 2060 supply of 100,000
AFY and use the state’s population projection of 500,000 for Washington County,
the goal for 2060 water demand would be about 178 GPCD, equivalent to the
national average. (The UDWRe took a step along this path by developing
Regional Water Conservation Goals53, which could have set appropriate demand
goals had the project been properly initiated, engaged diverse stakeholders, and
used appropriate analyses. Instead, without those critical components, it resulted
in a 2065 goal of 237 GPCD.54 55 Goals should be validated prior to defining
strategies by comparisons to similar communities56 and a local check can be made
by establishing rough guidelines, such as suggesting that a wise per capita
residential use should not be exceeded by the corresponding per capita
commercial, institutional, and industrial (CII) use. For example, if a practical
individual residential use is calculated at 90 GPCD, the goal for total M&I use,
including CII, might be 180 GPCD.)
x Step 3: Determine the strategies to achieve the goals, and evaluate and select
solution concepts for those strategies in terms of costs and yields.
x Step 4: Define and sequence projects to implement the selected solution concepts,
defining an objective and assigning a budget, and at the appropriate time per the
project sequencing in the program’s plan, initiate planning and approval of the
project; staff and fund it; kick off each project in sequence, then monitor its
progress, adjust the plan as necessary, measure its performance, and adjust the
overall program plan as necessary.

53 UDWRe, Utah’s Regional M&I Water Conservation Goals”, November 2019, at: https://water.utah.gov/wpcontent/uploads/2019/12/Regional-Water-Conservation-Goals-Report-Final.pdf
54 CSU, “CSU Comments on Utah’s Regional M&I Water Conservation Goals Summary Conclusions and Recommendations,
March 17, 2019, at: https://conserveswu.org/wp-content/uploads/CSU-Comments-on-Utah%E2%80%99s-Regional-MI-WaterConservation-Goals-Summary-Conclusions-and-Recommendations.pdf
55 https://conserveswu.org/wp-content/uploads/2019/03/CSU-Comments-on-Utah%E2%80%99s-Regional-MI-WaterConservation-Goals-Detailed-Comments.pdf
56 https://conserveswu.org/wp-content/uploads/2017/07/Comparison-of-GPCD-Water-Usage-across-the-West.pdf
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Our county’s water future and, indeed, our state’s future demand a management plan that
is consistent with twenty-first century water supply, need, and use. We cannot rely on past
practices when water was abundant for our small population to map our future.

LPP: Too Costly
Rationale for the Position
1. The LPP is simply too expensive for a public project that is so unnecessary and risky.
a. When including all costs—initial construction, financing and interest, and
maintenance and operation—the LPP would be a multi-billion-dollar project.
b. The LPP would be one of the state’s most expensive projects, stressing the state’s
bonding capacity, even beyond covering costs for the CUP.
c. Increased water usage fees, property taxes, surcharges, and impact fees would
place too high a burden on water users and taxpayers.
2. The LPP would consume resources and debt capacity needed to meet higher priority
needs such as education, health care, transportation, and water conservation. Local and
state authorities are already struggling to meet these needs.
3. Water management and conservation efforts would cost less than the LPP and could be
implemented incrementally. Conservation would place a lighter financial burden on water
users and taxpayers in Washington County.
4. The LPP proposal gives a false sense of water security, postponing conservation efforts
and increasing their cost and impacts.

Costs Skyrocketed
Things have changed since the legislature passed the Lake Powell Pipeline Development
Act in 2006 and the cost of LPP has grown significantly since it was first conceived. In 1995, the
cost was estimated at $187 million, in 2001 it was $257 million, in 2006—the year the Act was
signed—it became $354 million, it skyrocketed to $1.8-$3.2 billion in 2012, and was readjusted
again to $1.4-1.8 billion in 2016.57 Meanwhile, mid-century population projections have
plummeted from 860,000 to 500,000, reducing demand.
Addressing southern Utah’s perceived increasing water demand while protecting the
area’s affordability and unique culture is essential to southern Utah’s future. The LPP would
compromise Washington County’s tradition of fiscal responsibility, self-reliance, and good
stewardship of our land and water. As noted previously, many desert communities have
continued to grow but use the same or even less water. The state and district assert a need for a
“second source” of water to support our county. Given that the LPP is unnecessary due to our
profligate water usage, local supply potential, the risk of the water right, and the current cost of
the pipeline, the cost of seeking a second source seems an unreasonable burden to place on the
county—and our state.
Local water sources can deliver southern Utah’s future affordably and reliably, without
burdening future generations with a massive debt and a water supply vulnerable to litigation,
57 Lake Powell Pipeline. April 2016 Final Study Report 10 – Socioeconomics and Water Resource Economics. Appendix B:
Draft Cost Opinion Master Summary. Capital cost estimate in December 2015 dollars. Prepared by Stantec, February 2016
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political conflict, controversy, and uncertainty (and infestation by quagga mussels, described
below).

Water Management Costs vs LPP Costs
The LPP is clearly more expensive than conventional conservation methods and will
require investment up front. At an estimated $1.4-1.8 billion development cost, the cost nearly
triples when adding interest over the 50-year payback period, even at low interest rates secured
by state bonds. And these costs are likely to be much higher. For example, the planned but
recently judicially rejected Snake Valley Pipeline in Nevada began with a cost of approximately
$6.4B, but a review of the project with interest costs pushed it to $15 billion58. If similar
economics apply to the LPP, the costs could easily surpass $4-5 billion.
In contrast, water conservation and management costs are well known and incremental,
occurring gradually as required, avoiding the need for large capital projects. Implementing a
conservation water use rate structure is very inexpensive for the retailer and can reduce demand
by almost fifty percent without compromising community attractiveness and quality of life.
Indeed, the greatest negative impacts are only to those who are not conservation minded. Even
those impacts can be short-term in nature if the users adapt their behavior. Impact fees could be
lowered to help offset Localscapes59 installations for all new development. A portion of impact
fees could help those wishing to convert. New developments should be plumbed for outdoor
irrigation using secondary or reuse water instead of culinary water for landscaping. (As noted in
a previous section, approximately 70 GPCD of culinary water is currently used for outdoor
landscaping.)

Less Costly: Passive Conservation Practices
Water agencies in Washington County have not focused on implementing active water
conservation. The gains made in water demand (reduction from ~ 400 GPCD in 2000 to the
current ~300) can largely be attributed to an over-estimation of past unmetered secondary water
use. Other reasons for a lower GPCD include passive methods such as higher density residential
development (reduced lot sizes, resulting in less landscaped area and less outdoor water use),
improved plumbing practices (efficient fixtures and appliances), and education. The WCWCD
claims that any project they build is a “water conservation project.” These include pipelines and
other capital projects that transport water, currently totaling $60 million. However, WCWCD has
invested very little on the active practices that change users’ behavior, and which result in
significant conservation. CSU understands that WCWCD is a wholesaler of water and builds
water projects. However, WCWCD could provide leadership for cities and require that their own
water contracts implement water conservation programs listed in the Maddaus studies (described
below).60

Less Costly: Effective Conservation Methods
58 Southern Nevada Water Authority, “Ability to Finance Report to the Southern Nevada Water Authority”, June 2011, at:
http://www.riversimulator.org/Resources/Pipelines/LVP/SNWAsAbilityToFinanceExh383HobbsBonowReport.pdf
59 Localscapes, at: https://localscapes.com/
60 Maddaus Water Management, Final Draft Technical Memorandum: Water Conservation Technical Analysis, August 30, 2010,
at: https://www.wcwcd.org/wp-content/themes/wcwcd/pdf/maddaus-water-management-water-conservation-technical-analysisreport-2010.pdf
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There have been many studies of various methods of water conservation, their costs and
yields:
1. Analyses in a 2010 Maddaus Study61 included a Program C that saved 57,000 AF, but at
a cost of $83,000,000. The 2010 full report62, on page 33, listed 54,000 AF of savings by
2060. Another Maddaus Study in 201863 compared all of the earlier Maddaus studies and
exposes the 2015 Maddaus Study as flawed because of the projected water use upon
which it’s based: 317gpcd in 2060 without conservation, more than our current 303 gpcd.
Maddaus concluded the best we could achieve with conservation is 282 gpcd. These
studies yield conflicting values and need to be reconciled but show great promise for
conservation results.
2. The Local Waters Alternative64 includes a list of actions and would not cost $2 billion. It
would not lay waste to a 140-mile strip. In other words, it’s a practical, reasonable
alternative to the LPP, which would have less adverse impact on people, land, and the
aquatic ecosystem, and it wouldn’t damage 53 square miles of the natural landscape, as
would the LPP. Critically, it uses available water and is achievable after taking into
consideration cost, existing technology, and logistics in light of overall project purposes.
3. The state estimates in their November 2019 regional goals document65 that our region’s
conservation water usage goal for 2065 should be 237 GPCD with a demand of 131,202
acre-feet for a population of 500,000. As explained elsewhere in this rationale, balancing
supply and demand is very achievable without building the LPP. Washington County can
do better using less water, as shown in other desert communities.
4. A study of Integrating Water Efficiency into Land Use Planning in West66 by WRA has
examples of a proper conservation plan, zoning, costs and other important planning tools.
The most apparent high yield, low cost methods to reduce water demand that can be
implemented incrementally appear to be:
x Significantly tiered water rate structures.
x Conservation-minded building codes limiting grass and promoting native desert
landscaping.
x Water budgeting.
x Just-in-Time education and help (as new methods are implemented).

61 CSU, notes on Maddaus Water Management Final Technical Memorandum: Water Conservation Technical Analysis, August
30, 2010, at: https://conserveswu.org/wp-content/uploads/2020/05/Maddaus-report-2010-1.pdf
62 Maddaus Water Management, Final Draft Technical Memorandum: Water Conservation Technical Analysis, August 30, 2010,
at: https://www.wcwcd.org/wp-content/themes/wcwcd/pdf/maddaus-water-management-water-conservation-technical-analysisreport-2010.pdf
63 WCWCD, Water Conservation Programs: A Comparative Evaluation, republication of Maddaus study, 2018, at:
https://conserveswu.org/wp-content/uploads/2020/05/Maddaus-Water-Conservation-Program-Comparison-2018.pdf
64 Western Resource Advocates, Local Waters Alternative to the Lake Powell Pipeline, 2013, at: https://conserveswu.org/wpcontent/uploads/2011/11/WRA-Alternative-LPP-full-report-20121.pdf
65 UDWRe, Regional Water Conservation Goals Report Final, 2019, at: https://water.utah.gov/regional-conservation-goals/
66 WRA, “Integrating Water Efficiency Into Land Use Planning in the Interior West: A Guidebook for Local Planners, June
2019, at: https://westernresourceadvocates.org/publications/integrating-water-efficiency-into-land-use-planning/
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Impact Fees
Washington County Impact fees are already some the highest in the state, encouraging
builders to not build affordable housing. This situation will get worse with higher impact fees for
the LPP. Under the current plan, every family or business that buys a building permit helps to
pay for the LPP through impact fees. However, given the long timeframe before construction
starts, inflation alone could increase the LPP’s construction cost to $2.4 billion by 2025, while
other factors could increase the cost even more. The cost of the pipeline is not yet finalized and
the financing structure has yet to be determined, but an audit examined the future revenue
potential of the WCWCD to assess its ability to pay for the project taxes, and concluded that the
debt will fall on all of Utah’s residents to pay for the LPP.
According to a 2019 Legislative Performance Audit67:
“Washington county already has some of the highest impact fees in the state,
but planned increases will nearly double the fee from 2018 to 2025. Our model
assumes WCWCD will carry out its planned increases from $9,417 in 2019 to
$15,448 by 2026 as planned. While we cannot project what the highest impact
fee will be, it will likely increase once the final cost of the LPP is determined.”
and:
“Washington County has some of the highest water impact fees in the state; its
ability to charge even higher fees is a key assumption for revenue growth.”
After 2026, the models assume the fee will gradually increase. The ability to raise rates
will affect the WCWCD’s ability to repay the loan. The revenue sources are susceptible to future
uncertainly. The LPP Act does not fully define how the state will be paid back for the full cost of
the LPP which will need to be clarified. Since all the costs of LPP are not known the ability of
WCWCD to be able to repay the loan could be questionable.
Figure 3, reproduced from the Legislative Performance Audit quoted above (their Figure
2.4, p. 19), shows that Washington County already has the second highest impact fees in the
state.

67 Office of the Legislative Auditor General, “A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline”,
August 2019, p. 29, at: https://le.utah.gov/audit/19_05rpt.pdf
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Figure 3. Impact fees in Utah counties.

Increasing Water Rates
According to a 2019 Legislative Audit, WCWCD plans to pay for the LPP in part with an
increase in water rates:68
“WCWCD’s ability to charge higher impact fees are a key assumption to the
growth in revenue.
“In the model, water rates were increased according to WCWCD’s plans, [by]
$0.10 per 1,000 gallons a year to $3.84 per 1,000 gallons by 2045. This
increase would amount to a 357 percent increase over a 30-year period to the
wholesale rate, $0.84 to $3.84 per 1,000 gallons.”

68 Office of the Legislative Auditor General, “A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline”,
August 2019, p. 21, at: https://le.utah.gov/audit/19_05rpt.pdf

Page 23 of 36

The increased water rates and property taxes, coupled with population growth, rapidly
increase potential revenue, but economic problems such as a recession could make it difficult to
repay debt, as required by the state.
Although raising water rates could potentially produce more revenue, it could also reduce
demand for water resulting in awkward revenue decreases. Twenty-two Utah economists from
the University of Utah and Brigham Young University analyzed the feasibility of the LPP and its
effects on Washington County69. They addressed the issue of price elasticity in their analysis:
“Due to the fact that the price elasticity of demand for water is estimated to be 0.5, repayment through water sales alone would require rate increases of 1665–
1995 percent (cell B12). This enormous increase in water rates would lead
Washington County water users to need less water in 2060 than they used in 2010
(cells O12 and AA12 of the “Water Demand” worksheet), meaning that there
would be no need for the water supplied by the LPP. In other words, if the LPP is
financed only by increasing water rates, water would become so expensive that
future water demand would drop below the current water demand of WCWCD,
even if one ignores other water sources identified above.” 70

Additional Cost Concerns
The 2015 Legislative Audit of the Division of Water Resources71 addressed the question
of cost and alternative water management policies:
“State policy makers need assurances that when they support costly, large-scale
water projects, the need for additional supply is real and the state’s investment is
sound.” (p. 9)
“Unless water demand is reduced, new sources of supply will need to be
developed and delivered from greater distances, resulting in increased costs.
Given these costs, policies aimed at reducing per capita water use need to be
prioritized.” (p. 36)
Additionally, with the need for metering secondary water being critical, the audit stated:
“According to WBWCD’s (Weber Basin Water Conservancy District) cost-benefit
analysis, metering secondary connections is cost effective because reductions in
water demand delay the costs of adding new water development.” (p.37)
Also not adequately considered when the cost of the LPP is discussed is the cost of
repairing and maintaining existing infrastructure, which should receive priority.

69 “Lake Powell Pipeline Economic Feasibility Analysis for Washington County, UT”, October 2015, p. 7-8, at:
https://www.stgeorgeutah.com/wp-content/uploads/2015/11/2015-Lake-Powell-Pipeline-Economic-Feasibility-Analysis.pdf
70 “cell” references pertain to the spreadsheet that accompanied their report to Governor Herbert, House speaker, and Senate
president
71 Office of the Legislative Auditor General, Audit Report No. 2015-01, "A Performance Audit of Projections of Utah’s Water
Needs," at: https://olag.utah.gov/olag-doc/15_01rpt.pdf
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“Local and regional water managers describe a growing deficit in major system
repairs and replacements with an estimated total cost of $18 billion. It is unclear
which portion of these costs will be paid for by existing sources of revenue and
which portion will require new sources of revenue.” (p. 40)
The law enacted in 2006 to begin the project, the 2006 Lake Powell Pipeline
Development Act72, also poses problems when it comes to cost issues, as described in the 2019
Legislative Audit 73:
“The Lake Powell Pipeline Development Act leaves questions unanswered
concerning repayment of pipeline costs to the state. These uncertainties in the
act’s repayment requirements could seriously impact the state’s repayment
revenues and the district’s ability to pay.”
If the statute is left unchanged, these uncertainties will ultimately be addressed by the
Utah Board of Water Resources. Leaving the issue of cost and repayment to unelected board
members is not in the best interest of Washington County’s citizens.
Although many cost concerns have been raised in this document, a major one remains quagga mussels. As far back as 1998, the Department of Interior’s U.S. Fish and Wildlife
Service created the 100th Meridian Initiative to slow the westward spread of this and other
invasive species, apparently with no real success. It was clear even then that the mussels can
severely compromise efficiency at water facilities by causing flow restrictions and encouraging
rust on infrastructure and damaging the environment. The first quagga mussel west of the
Continental Divide was discovered Jan. 6, 2007. Lake Powell is already infested with the quagga
mussels.
It’s interesting to note that the state’s March 2011 Draft Study Report 2 Aquatic
Resources74 to FERC devoted about 10 pages to the quagga mussel issue, but the November
2015 Draft Study Report 11 Special Status Aquatic Species and Habitats75 devoted only one
paragraph to the quagga mussel situation. Then, the issue became more critical, judging by the
April 2016 Final Study Report Aquatic Resources, which devoted extensive coverage to the
issue76, dedicating nearly a third of the 2016 107-page document to the quagga mussel problem
and efforts to control them. Obviously, this has become a much more serious problem since the
LPP efforts began.
Governor Herbert created the Executive Water Finance Board to study the financing of
the LPP. They have determined the LPP is a $1 billion state subsidy with annual payments by the

72 Utah State Legislature, UC 73-28-101, Lake Powell Pipeline Development Act, 2006, at:
https://le.utah.gov/xcode/Title73/Chapter28/C73-28_1800010118000101.pdf
73 Office of the Legislative Auditor General, Audit Report No. 2015-01, (p. ii), "A Performance Audit of Projections of Utah’s
Water Needs," at: https://olag.utah.gov/olag-doc/15_01rpt.pdf
74 Utah Board of Water Resources, “Draft Study Report 11 Special Status Aquatic Species and Habitats”, March 2011, at:
http://www.riversimulator.org/Resources/Purveyors/LPPipeline/11DraftSpecialStatusAquaticSpeciesHabitatsReport.pdf
75 Utah Board of Water /Resources, “Draft Study Report 2 Aquatic Resources, Revised”, November 2015, at:
https://www.dropbox.com/sh/76boj1xgew4a3l3/AAA5mYkdZfixwfiTl39TMggRa/Study%20Reports?dl=0&preview=02+Revise
d+Draft+Aquatic+Resources+Study+Report+113015.pdf&subfolder_nav_tracking=1
76 April 2016 Final Study Report Aquatic Resources, at: https://conserveswu.org/library/
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state of $80-120 million that will take funds away from other state needs.77 See Figure 4, a
reproduction of a handout from the EWFB meeting.

Figure 4. Financial issues associated with Lake Powell Pipeline financing. Source:
Governor Herbert's Executive Water Finance Board meeting, September 17, 2018.

77 Governor Herbert’s Executive Water Finance Board, handout from September 17, 2018 meeting, at:
https://www.utah.gov/pmn/files/444007.pdf.
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LPP: Water right is too risky
Rationale for the Position
1. The flow of the Colorado River was over-allocated in the Colorado River Compact of
1922.
2. Colorado river flows have declined, and more declines are projected, making today’s
over-allocation even worse.
3. The amount of Colorado River water Utah will be allowed to use will almost certainly be
reduced in future negotiations.
4. Utah water rights senior to the LPP water right will probably use all available water. The
LPP water right is therefore very insecure.

We Must “Get” Ours
CSU has heard officials warn in local and state meetings that Utah has to use the
remainder of its Colorado River water rights so that California doesn’t use them. The problem
with this assertion is that the annual Colorado River flow has declined; there isn’t that much
water physically in the system any longer. Most importantly, Utah doesn’t consider it has an
obligation to provide water for the Lower Basin or Mexico, apparently preferring to ignore the
risks of shortage for the LPP water right. Further, Utah’s LPP water right doesn’t have high
enough priority status to guarantee the water will be available over the long term. Officials
apparently never did their due diligence on this water right.

Colorado River Compact
Authors, Eric Kuhn, retired General Manager of the Colorado River Water Conservancy
District, and John Fleck, director of the University of New Mexico’s Water Resources Program,
wrote in their book, Science Be Dammed78, that even as early as 1922, scientists knew the flow
of Colorado River was overestimated and over-allocated. With agreements on Compact
allocations being complicated and the willingness of the federal government to pay for building
the dams, the allocations were agreed to anyway due to political pressure. They used a river flow
of ~17 million acre-feet per year (MAFY) at Lee Ferry to decide on how much they had to
allocate to each basin. The Lower Basin states (Nevada, Arizona, and California) were to receive
a fixed 75 MAF over any consecutive ten-year period. The Mexican Water Treaty of 1944
allotted 1.5 MAFY to Mexico. In 1948, the Upper Colorado River Basin Compact allocated 7.5
MAFY among the Upper Basin states (Wyoming, Colorado, Utah, and New Mexico). Table 5
shows the resulting Colorado River Compact allocations between the major basins.

78 Utah Public Radio interview with E. Kuhn and J. Fleck, authors of Science be Dammed, How ignoring Inconvenient Science
Drained the Colorado River, 2019, at: https://www.upr.org/post/science-be-damned-water-rights-and-scarcity-eric-kuhnwednesdays-access-utah
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Table 5. Colorado River Compact allocations.
Allocation
(MAFY)
Upper Basin states

7.5

Lower Basin states

7.5

Mexico

1.5

Total

16.5

The problem is that Colorado River flows have historically only been about 13-14
MAFY, with some reports as low as 12.5 MAFY. It has been well-documented by the U.S.
Bureau of Reclamation (BOR) that there is more water allocated in the Colorado River than the
river delivers annually, even without considering effects of a warming climate. The releases from
Lake Powell and Lake Mead continue to exceed inflows. The over-allocation and overuse have
created a functional deficit which is draining the reservoirs faster than predicted. The Colorado
River has reached its limit, yet Utah proposes to take even more water for the LPP.

Depletion
The amount of water Utah can use of its Colorado River allocation is determined by
depletions. Water rights can be quantified through both diversion and depletion volumes of
water. A water right is permitted to “divert” a specific amount of water, a portion of which will
be returned to the river depending on its use (e.g., through agricultural return flows or municipal
wastewater treatment plants). The portion of the right that is consumptively used is considered
“depleted” from the basin because it will not eventually return to the river system. Depletion is
the amount of water that is lost from the hydrologic system based on the associated beneficial
use. It is evaporated, transpired, incorporated into products or crops, or consumed by humans or
livestock.

Utah’s 23% Colorado River Allocation
In 1948, the states of Utah, Colorado, Wyoming, and New Mexico entered into the Upper
Basin Compact. The states realized an Upper Basin state’s water right couldn’t be a fixed amount
as was the Lower Basin’s right79 because flows in the Colorado River are so variable. They also
realized that, in addition to the Lower Basin’s claim to the first 7.5 MAFY at Lee Ferry, Mexico
had a claim on 1.5 MAFY, which was to be shared equally by the Upper and Lower Basins. The
Upper Basin states still assumed 15.0 MAFY as the average flow at Lee Ferry. Consequently,
Upper Basin states agreed to allocate the remaining flows, apportioned approximately by the
percentage of the upper basin’s watershed lying within each state.
In 1988 in connection with the Jicarilla Apache Nation’s water rights settlement, a
hydrologic determination was made for the Navajo Reservoir in a BOR service contract. The
Department of Interior determined that “water depletions for the Upper Basin of the Colorado
River can be reasonably allowed to rise to 6 million acre-feet (MAF) annually,” suggesting
79 California 4.4 MAFY, Arizona 2.8 MAFY, Nevada 0.3 MAFY.
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concern on the part of DOI regarding security of the original allocation for the Upper Basin.
During negotiations for allocations within the Upper Basin, Utah accepted an allocation of 23%
of the Upper Basin’s flow.
Table 6 shows how much of this 6.0 MAFY Utah believes it has yet to use. The
percentage apportionment reflected uncertainty over how much water remains after the Upper
Basin had fulfilled its obligation to the Lower Basin. In times of shortage or drought, the Upper
Basin River Commission is to decide the reductions. Utah’s 23% remaining share of the
Colorado River is particularly vulnerable because it’s such a small percentage of the flow.
Colorado’s and Wyoming’s claims to the Green River tributaries add an additional "upstream"
Law of the River aspect that might affect the amount of water for the LPP, particularly in times
of drought.
These Upper Basin rights, especially for the LPP, are more uncertain and variable
because they are allocated only a percentage of what is left after obligations to the Lower Basin,
Mexico, and in-state senior water rights are met.
Table 6. Calculation of Utah’s claim to Colorado River flows (assuming
flow at Lee Ferry of ~16.5 MAFY).
AFY
Total Upper Basin Allocation

6,000,000

Utah’s Allocation

23%

Utah Allocation of Upper Basin Flow

1,369,000

Water Use, Depletion80

1,008,000

Utah’s Calculation of Water Remaining in its Allocation
and Available for LPP

361,000

Since flows in the Colorado River are less than originally hoped for, Utah will find that
their claim to 361,000 AFY is only theoretical water and is not physically in the river. Every
drop in the Colorado River is already being used. In fact, no Colorado River water actually
reaches the sea. Still, Utah alleges it can develop 361,000 AF of its remaining share of the
Colorado River of 1.369 million acre-feet per year (MAFY), and it has allocated 86,249 AF of
that amount for the Lake Powell Pipeline (LPP). But depending on this remaining share is risky
because it is not physically in the river system due to increased use; reduced snowpack and
stream flows from rising temperatures; over allocation; the junior priority of LPP’s water right;
and unsettled Federal Reserve Water Rights claims of Native American Tribes.
Conserve Southwest Utah used a Government Records Access and Management Act
(GRAMA) request to the UDWRe years ago and asked for the specific water rights that Utah
claims it is using of its 1.369 MAFY compact allocation. We are still waiting for the response.

80 UDWRi, in PowerPoint presentation on “Upper Colorado River Basin Current Water Rights Issues”, April 2005, described
Utah’s Upper Colorado River Entitlement and Current Depletions; at:
https://www.waterrights.utah.gov/meetinfo/m042005/jdo_2005.ppt
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Utah’s Colorado River Rights are in Disarray
Utah’s web site of Upper Basin Water Rights lists 2.5 million acre-feet (MAFY) of
approved depletions. But Utah is only supposed to deplete less than 1.4 MAF. In fact, the Utah
Division of Water Rights (UDWRi) shows81:
x 6,450,413 AF diversion; and
x 2,542,092 AF depletions
Consequently, there are significantly more approved water right applications which, if
developed, could exceed Utah’s Compact entitlement.82

LPP Water Right Faces Shortage: Is Utah’s Water Allocation Wet?
Utah water law is based on the Doctrine of Prior Appropriation, the principle of first in
time, first in right. This means those holding a water right with the earliest priority date, and who
have continued “beneficial use” of the water, have the right to water from a certain source before
others with water rights having later priority dates. As water supplies decline this principle will
decide whose water gets shut off when flows are insufficient to satisfy all rights holders.
An important aspect of a water right due diligence investigation is determining whether
the water is “wet.” That is, even if the water right exists on paper, is there adequate water
available in priority to satisfy the paper entitlement. Many water rights exist that have little or no
value because of their legal and physical limitations.
There are two principal factors that make a water right just a “paper” right. First, whether
the water right has a sufficient priority to allow it to divert water that may be physically
available. Second, whether the water is physically available when the water right is in priority. If
the answer to either question is “no,” then the water right may exist on paper, but have no real
value or use. The LPP water right is a “paper water right.”
A 2014 Deseret News article attempted to explain Utah’s difficulty in determining water
rights:83
"‘Your paper water right may look very big and supply everything you are asking,
but the wet water, in reality, can be very different’, Kent Jones, the state engineer
over water rights, said.
“The Colorado River, for example, holds 1.4 million acre-feet of water for Utah
to put to use. There are applications approved for more than 2 million acre-feet,
and about one half of that is currently in use. Jones said the imbalance has yet to

81 UDWRi, “Colorado River Water Rights”, Updated June 3, 2009, at:
https://www.waterrights.utah.gov/distinfo/colorado/WRPriorityDDview.asp
82 UDWRi, “Water Right Issues in the Upper Colorado River Basin of Utah”, 2005, at:
https://www.waterrights.utah.gov/meetinfo/m042005/summary.htm
83 O’Donoghue, A., “The water question: The staggering problem of determining water rights”, Deseret News, December 15,
2014, at: http://www.deseretnews.com/article/865617715/The-water-question-The-staggering-problem-of-determining-waterrights.html
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be a problem because the water has not been developed — but the struggle will
come with time, and those holding "junior" rights will go wanting.”)

The Colorado River Storage Project (Water Right 41-2963)
In 1956, the federal Colorado River Storage Project (CRSP) Act authorized construction
of dams in the upper Colorado River watershed, including Flaming Gorge and Glen Canyon
dams. Such a system was necessary to capture spring high water in reservoirs so that the Upper
Basin could meet its obligation to deliver 75 MAF over any ten consecutive years (~7.5MAFY)
to the Lower Basin and Mexico. Seventeen additional impoundments and subsystems were
completed on various tributaries. One of these projects was the Central Utah Project (CUP),
which transfers water from the Uinta Basin to the Wasatch Front, from Green River tributaries.
The federal government sought to recoup the cost of the projects by selling hydropower
and irrigation water. For the first 60 years after the CRSP Act was passed, Utah had a
disagreement with the BOR and didn’t want to be required to buy water from the BOR’s CRSP,
maintaining that it was already Utah’s water. Finally, in 2016 Utah agreed to a purchase contract
to buy water from the CRSP for the Lake Powell Pipeline at an estimated annual cost of
approximately $19 per acre foot.
In exchange for water for the Lake Powell Pipeline, Utah also had to agree to supply to
the Green River an amount equal to the water it will receive from Flaming Gorge Reservoir. This
replacement supply is supposed to be “excess spring run-off” from the Green River tributaries.
However, the likelihood of these excess springtime run-offs is significantly decreased, perhaps
eliminated, by climate change impacts and senior rights allocated to other uses. The Lake Powell
Pipeline water right has a priority date of 1958 (though it is unclear why, because the Flaming
Gorge Dam wasn’t built until 1964). Over the next 60 years the BOR and Utah kept extending
this water right without putting it to beneficial use; the right is scheduled to expire on October
31, 2020, unless extended again. In the meantime, Utah allocated spring runoff flows to other
water right holders, such as the CUP’s Bonneville Unit, and irrigation companies, which are
therefore senior to the water right used for the LPP. If annual water flows decline, as expected,
the BOR may be forced to deny water for the Lake Powell Pipeline.

Central Utah Project (CUP); Water Right Number 43-382284, Priority Date 1964
The LPP water right is even more risky because it’s junior to the CUP water right. The
CUP water right is not part of the Colorado River Storage Project (CRSP) water right because it
did not buy water from the CRSP system and instead diverted surplus high spring flows to canals
that go to the Wasatch Front.85
“The Central Utah Project (CUP) is one of the largest water development
projects undertaken by the Bureau of Reclamation in the state of Utah. Regionwide, the CUP is not the largest project, but the initial plans for the CUP were
among the most complex, especially given the amount of water the project was
originally intended to deliver. The project is a network of tunnels, pipes,

84 UDWRi, “Water Right Details; Water Right: 43-3822, at:
https://www.waterrights.utah.gov/asp_apps/wrprint/wrprint.asp?wrnum=43-3822
85 CUP, “ The Central Utah Project - An Overview”, at: https://cupcao.gov/TheCUP/overview.html
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canals, pumps, and reservoirs that supply water from the east side of the
Wasatch Front to the Salt Lake City area along the west side.
“The CUP was officially authorized by Congress for construction in 1956
under provisions of the CRSP (43 USC 620). Because of its size and
complexity, Reclamation divided CUP into six units to facilitate 86 planning
and construction: Vernal, Jensen, Bonneville, Upalco, Ute Indian, and Uintah.
The Vernal, Jensen, Bonneville, and Upalco Units were authorized by the 1956
CRSP Act. The Uintah and Ute Indian Unit were later authorized by the 1968
Colorado River Basin Project Act.
“Over the decades since the CUP’s authorization, the changing political
climate, budget priorities, and emerging environmental concerns have resulted
in many changes to the project. The Vernal and Jensen Units were completed;
plans for the Upalco, Uintah, and Ute Indian Units were never realized and
the Ute Indian Unit was de-authorized; the purpose and components of the
Bonneville Unit have evolved; and the passage of the Central Utah Project
Completion Act in 1992 has altered the planning, oversight, and areas of
responsibility for the Bonneville Unit.”

Ultimate Phase87 (Water Right 41-3479)
The CUP’s Ultimate Phase, the UTE Indian Unit, was intended to satisfy the Northern
Ute Tribe’s water rights, which are senior water rights to the Green River.88 The Ultimate Phase
water right (number 41-3479) is for about 157,000 AFY of depletion (but 447,000 AFY
diversion). The challenge for Utah is that it has to show that amount of extra water is in the
system to exchange with BOR to get Lake Powell Pipeline water out of Flaming Gorge
Reservoir. Most importantly, water rights for the CRSP and the CUP and its Ultimate Phase
depend on surplus, unused spring runoff from lakes, streams, and reservoirs high in the Green
River tributaries.
Therefore, the Northern Ute Tribe holds rights senior (circa 1861) to the 1922 Colorado
River Compact rights over the LPP water right. However, Utah wants to move half of that
Ultimate Phase water right to the south for Washington County instead. The LPP water right was
segregated from water right 41-2963, a 1958 water right authorizing the building of the dams on
the Colorado River in the CRSP Act.89 The LPP water right number 41-347990 has been split to
allow 86,249 AFY for the LPP, and about 72,000 AFY for local water districts in the Uinta
Basin, leaving none for the Northern Ute Tribe. The conditions applied to this right include

87 BOR, Bureau of Reclamation, "Central Utah Project Ultimate Phase: Inventory of Available Data" (1965). Elusive
Documents. Paper 97, at:
http://www.riversimulator.org/Resources/Pipelines/UltimatePhase/CentralUtahProjectUltimatePhaseInventoryAvailableData1965
.pdf
88 Native American Water Rights Settlement Project, “Ute Indian Water Compact; Approval of Ute Indian Water Compact, Utah
Code 73-21-1”, at: https://digitalrepository.unm.edu/nawrs/73/
89 BOR, “Colorado River Storage Project”, at: https://www.usbr.gov/uc/rm/crsp/index.html
90 UDWRi, Water Right Details, Water Right: 41-3479, at:
https://www.waterrights.utah.gov/asp_apps/wrprint/wrprint.asp?wrnum=41-3479
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control by the BOR, subject to reduction based on CRSP shortages, and that an equal amount of
water is released by Utah from excess spring run-off from the Green River tributaries. Hence,
there is no guarantee that the water will be there for the LPP over the long term. The last
paragraph of this contract only commits BOR to give Utah notice if there is a shortage of water
availability:91
“(n) Constraints on the Availability of Water
“In its operation of the Project, the Contracting Officer will use all reasonable
means to guard against a condition of shortage in the quantity of water to be
made available to the Contractor pursuant to this Contract. In the event the
Contracting Officer determines that a condition of shortage appears probable, the
Contracting Officer will notify the Contractor of said determination as soon as
practicable.
“If there is a condition of shortage because of inaccurate runoff forecasting or
other similar operational errors affecting the Project; drought and other physical
or natural causes beyond the control of the Contracting Officer; or actions taken
by the Contracting Officer to meet current and future legal obligations, then no
liability shall accrue against the United States or any of its officers, agents, or
employees for any damage, direct or indirect, arising therefrom.”
Therefore, the LPP’s water right is controlled by the BOR, not by Utah, and is subject to
reduction or elimination by likely shortages in the CRSP due to the general over-allocation of the
river in all compact states and the impacts of climate change. There have been discussions
resulting in the Colorado River Interim Guidelines for Lower Basin Shortages and the
Coordinated Operations for Lake Powell and Lake Mead December 2007 (Interim Guidelines).92
These Interim Guidelines will be reviewed and updated in 2026. The Interim Guidelines manage
the operation of Lake Mead and Lake Powell as one reservoir in times of drought. The recent
Drought Contingency Plan93 was agreed to as a bridge to the Interim Guidelines discussions.
Arizona and Nevada are expected to face their first-ever cuts in Colorado River water next year.

LPP’s Junior Water Right Status
As flows diminish over time Utah’s junior priority water right of 1958 for the Lake
Powell Pipeline will be subordinated to senior water rights holders. The LPP water right is junior
to the following water right holders:
x Northern Ute Tribe
x Navajo and other tribal rights

91 BOR, “Contract for Exchange of Water, Green River Block”, 2017, p. 17, at:
https://www.usbr.gov/uc/provo/pdf/GreenRiver_ExchangeContract_V2.pdf
92 Bureau of Reclamation, “Record of Decision Colorado River Interim Guidelines for Lower Basin Shortages and the
Coordinated Operations for Lake Powell and Lake Mead”, December 2007, at:
https://www.usbr.gov/lc/region/programs/strategies/RecordofDecision.pdf
93 Agreement Concerning Colorado River Drought Contingency Management and Operations, Signed May 29, 2019, at:
https://www.usbr.gov/dcp/finaldocs.html
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x
x
x
x
x

Lower Basin states
Mexico
Other Federal Reserved water rights, not yet determined
Other water rights established before 1958
Central Utah Project Bonneville Unit.
The question is, as water supplies decline, how much water can Utah plan on using and
who has senior priority right to use it for the long-term?

Utah’s Water Exchange with BOR to Buy Water for the LPP
One of the purposes of the upcoming Draft Environmental Impact Statement (DEIS) for
the LPP is to approve the State of Utah’s request to buy water out of CRSP’s Flaming Gorge
Reservoir for the Lake Powell Pipeline: 94 (p. 4)
“UBWR has requested a water exchange contract with Reclamation. Under the
exchange contract, UBWR would forbear the diversion of a portion of the natural
flows to which UBWR is entitled and allow these flows to contribute to meeting
the Endangered Species Act Upper Colorado River Recovery Implementation
Program requirements in the Green River. In exchange, UBWR would deplete an
equal amount of water released from Flaming Gorge Dam throughout the year
and available at Lake Powell.”
However, the UDWRe has never disclosed where this extra “exchange” water is located.
Our preliminary research indicates that the UDWRi has over-allocated the Green River
tributaries so there isn’t any extra unused springtime “high water” to exchange for this contract.
The annual flow of the river has declined, and all the high water is being fully utilized by the
CUP and other senior water rights holders. The State of Colorado is also intending to develop its
water rights to the Green River tributaries. More importantly, the CRSP is already failing to meet
its deliveries of water to the Lower Basin.
CSU submitted a GRAMA request from the (UDWRe) years ago and asked for the
specific rights they are exchanging. Their response thus far is that the records from the UDWRe
and the UDWRi do not agree with each other, reaffirming CSU’s position that the LPP’s water
right is risky and not secure.

Upper Basin Water Right Used in Lower Basin
The LPP water right would move an Upper Basin water right (from Lake Powell above
Lee Ferry) for use in the Lower Basin (Virgin River watershed). According to a letter from the
State of Arizona, this transfer violates the Colorado River Compact.
“…it is ADWR’s position that water from Utah’s Upper Basin Allocation may not
be transported from Lake Powell to communities in southern Utah located in the
Lower Colorado River Basin, including St. George, without specific authorization

94 BOR, “Notice of Intent to Prepare a Draft Environmental Impact Statement and Public Scoping Period for the Lake Powell
Pipeline Project”, December 6, 2019, at: https://s3.amazonaws.com/public-inspection.federalregister.gov/2019-26357.pdf

Page 34 of 36

from Congress. This is because of the ‘exclusive beneficial use’ language in
Article III(a) of the Colorado River Compact of 1922, which allocates water from
the Colorado River System to the Upper Basin for exclusive use in that basin and
to the Lower Basin for exclusive use in that basin.” 95
Consequently, this transfer would need approval by Congress and all seven Colorado
River Basin States.

Climate Change
Utah is not adequately considering the impact of climate change on the water availability
for the Lake Powell Pipeline. Udall and Overpeck96 (abstract) concluded:
“Between 2000 and 2014, annual Colorado River flows averaged 19% below
the 1906–1999 average, the worst 15‐year drought on record. At least one‐
sixth to one‐half (average at one‐third) of this loss is due to unprecedented
temperatures (0.9°C above the 1906–1999 average), confirming model‐based
analysis that continued warming will likely further reduce flows…
“Recently published estimates of Colorado River flow sensitivity to
temperature combined with a large number of recent climate model‐based
temperature projections indicate that continued business‐as‐usual warming
will drive temperature‐induced declines in river flow, conservatively −20% by
midcentury and −35% by end‐century, with support for losses exceeding
−30% at midcentury and −55% at end‐century.”

Conclusion
Even though there is not likely to be physical water for the LPP, officials have a sense of
entitlement and have spent over $35 million of taxpayer money thus far on a flawed project that
is not sustainable. The officials never did their due diligence on the water right. It is not a secure
water right that residents can rely on in exchange for their billions of dollars and is unlikely to
serve as a permanent water supply. This is the same type of political decision regarding Colorado
River allocations that has occurred for 100 years at the public’s expense.
Utah buying water for a project that will cost taxpayers billions of dollars using a CRSP
allocation that is already failing is not in the best interest of the state. The question for Utah is, as
Colorado River flows decline, how much water will be available for the LPP, and who has senior
priority right to use it for the long-term?
For more information on the water right see scoping comments from the Lake Powell
Coalition.97
95 UDWRi, Exhibit A, letter from Thomas Buschatzke, Director of the Arizona Department of Water Resources to Eric Millis,
Director of UDWRe, dated July 18, 2017, at: https://www.waterrights.utah.gov/docImport/0624/06246283.pdf
96 Udall, B. and Overpeck, J., “The Twenty-First Century Colorado River Hot Drought and Implications for The Future”, Water
Resources Research online journal, Vol. 53 Issue 3, March 2017, at:
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016WR019638
97 Lake Powell Pipeline Coalition, Comments RE: Bureau of Reclamation Notice of Intent to Prepare a Draft Environmental
Impact Statement for the Lake Powell Pipeline project:, January 10, 2020, at: https://conserveswu.org/wp-content/uploads/LPPCoalition-Scoping-Comments.pdf
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UDWRi
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Arizona Department of Water Resources
acre-feet
acre-feet per year
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Colorado River Storage Project
Conserve Southwest Utah
Central Utah Project
Environmental Impact Statement
Executive Water Finance Board
Federal Energy Regulatory Commission
gallons per capita per day
Government Records Access and Management Act
Lake Powell Pipeline
municipal and industrial water
Utah Division of Water Resources
Utah Division of Water Rights
United States Bureau of Reclamation
Washington County Water Conservancy District
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Comparing Cooling Effects of Trees and Lawns in Phoenix:
Implications to Building Energy Consumption
Xiaoxi Zhao, Zhihua Wang, Jiyun Song and Jiachuan Yang; School of Sustainable Engineering and the Built Environment
1. Introduction

(c) Energy consumption and saving

In the United States, building energy consumption costs nearly half (47.6%) of the energy produced every year. The
large building energy consumption gives rise to environmental problems such as the urban heat island (UHI) effect,
air quality degradation, and health problems. Urban vegetation, such as lawns and shade trees, is proved to be an
effective means in alleviating the UHI effect, and can potentially reduce building energy consumption in cities.
By adopting an advanced urban canopy model (UCM) developed by Wang et al. (2013), the complex urban
configuration is realistically represented. In particular, evaporation and transport of water are adequately resolved.
In addition, recent advances enable the shading effect of trees to be effectively incorporated in radiative heat
exchange in street canyons, based on Monte Carlo algorithm. Here we investigate the two main cooling
mechanisms, viz. the evapotranspiration (ET) by urban lawns, and the shading effect by trees, using Phoenix
metropolitan as our study area. Meanwhile, building energy conservation and the following saving expenses are
considered. This study also involves an assessment of human thermal comfort presented as “suspend work
percentage”, which is a part of temperature humidity index (THI).

2. Urban Canopy Model

direct
radiation

Lawn cooling effect

# Buildings and street canyon
geometries are realistically
represented
# Integrate urban vegetation
and the associated
hydrological processes
# Incorporate the presence of
trees and their shading effect

Shading effect

ET

Tree shading effect

4. Summary
# Comparing with green roofs (not shown here), lawns have more profound effect on the nocturnal
canyon temperature.
# Vegetation is crucial in urban areas. Apart from the mentioned above consequences, it also decreases
human thermal uncomfortable moments, by reducing the “work should be suspended” percentage.
# Results reveal that trees can significantly decrease canyon temperature in summer and promote
building energy efficiency due to shading effects. Comparisons also indicate that the shading effect is
more prominent than evapotranspiration.
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5. Future Work
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3. Case Study
(a) 6-days simulation
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# How do shade trees influence radiation redistribution at different locations and with different crown
shapes?
# Will saving expenses still be cost-efficient by accounting the irrigation water cost and maintenances
fees (life cycle cost)?
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This guide is based on research and consultations undertaken by the Council
on Environmental Quality (CEQ) concerning the need for a Citizen’s Guide
to the National Environmental Policy Act (NEPA). Participants in the NEPA
Regional Roundtables held in 2003-2004 clearly voiced the need for an guide
that provides an explanation of NEPA, how it is implemented, and how
people outside the Federal government — individual citizens, private sector
applicants, members of organized groups, or representatives of Tribal, State,
or local government agencies — can better participate in the assessment
of environmental impacts conducted by Federal agencies (see http://ceq.
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guidance on the implementation of NEPA, nor are recommendations in this
guide intended to be viewed as legally binding.
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Purpose of the Guide
This guide has been developed to help citizens and organizations
who are concerned about the environmental effects of federal
decisionmaking to effectively participate in Federal agencies’
environmental reviews under the National Environmental Policy
Act (NEPA).1 With some limited exceptions, all Federal agencies in
the executive branch have to comply with NEPA before they make
final decisions about federal actions that could have environmental
effects. Thus, NEPA applies to a very wide range of federal actions
that include, but are not limited to, federal construction projects, plans
to manage and develop federally owned lands, and federal approvals
of non-federal activities such as grants, licenses, and permits. The
Federal Government takes hundreds of actions every day that are, in
some way, covered by NEPA.
The environmental review process under NEPA provides
an opportunity for you to be involved in the Federal agency
decisionmaking process. It will help you understand what the
Federal agency is proposing, to offer your thoughts on alternative
ways for the agency to accomplish what it is proposing, and to offer
your comments on the agency’s analysis of the environmental effects
of the proposed action and possible mitigation of potential harmful
effects of such actions. NEPA requires Federal agencies to consider
environmental effects that include, among others, impacts on social,
cultural, and economic resources, as well as natural resources.
Citizens often have valuable information about places and resources
that they value and the potential environmental, social, and economic
effects that proposed federal actions may have on those places and
resources. NEPA’s requirements provide you the means to work with
the agencies so they can take your information into account.

National Environmental Policy Act of 1969, as amended, 42 U.S.C. §§ 4321-4347, available at
www.nepa.gov.

1
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History and Purpose of NEPA
Congress enacted NEPA in December, 1969, and President Nixon
signed it into law on January 1, 1970. NEPA was the first major
environmental law in the United States and is often called the “Magna
Carta” of environmental laws. Importantly, NEPA established this
country’s national environmental policies.
To implement these policies, NEPA requires agencies to undertake
an assessment of the environmental effects of their proposed actions
prior to making decisions. Two major purposes of the environmental
review process are better informed decisions and citizen involvement,
both of which should lead to implementation of NEPA’s policies.

Who is Responsible for Implementing NEPA?
Every agency in the executive branch of the Federal Government has a
responsibility to implement NEPA. In NEPA, Congress directed that,
to the fullest extent possible, the policies, regulations, and public laws
of the United States shall be interpreted and administered in accordance
with the policies set forth in NEPA.2 To implement NEPA’s policies,
Congress prescribed a procedure, commonly referred to as “the NEPA
process” or “the environmental impact assessment process.”
NEPA’s procedural requirements apply to all Federal agencies in the
executive branch. NEPA does not apply to the President, to Congress,
or to the Federal courts.3
Because NEPA implementation is an important responsibility of the
Federal Government, many Federal agencies have established offices
dedicated to NEPA policy and program oversight. Employees in
these offices prepare NEPA guidance, policy, and procedures for
the agency, and often make this information available to the public
through sources such as Internet websites. Agencies are required
to develop their own capacity within a NEPA program in order to
develop analyses and documents (or review those prepared by others)
to ensure informed decisionmaking.4 Most agency NEPA procedures
are available on-line at the NEPAnet website http://ceq.eh.doe.gov/nepa/
regs/agency/agencies.cfm). Agency NEPA procedures are published in
Section 102 of the National Environmental Policy Act of 1969, 42 U.S.C. §4332.
CEQ NEPA Regulations 40 C.F.R.§1508.12.
4
Council on Environmental Quality , “Regulations for Implementing the Procedural Provisions of the
National Environmental Policy Act” 40 C.F.R. section 1507.2, available at www.nepa.gov. Future references
to the CEQ NEPA Regualtions will be cited as : CEQ NEPA Regulations, 40 C.F.R. §1507.2.
2
3
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National Environmental Policy Act Sec. 101
[42 USC § 4331]
(a) The Congress, recognizing the profound impact of man’s activity
on the interrelations of all components of the natural environment,
particularly the profound influences of population growth, high-density
urbanization, industrial expansion, resource exploitation, and new
and expanding technological advances and recognizing further the
critical importance of restoring and maintaining environmental quality
to the overall welfare and development of man, declares that it is the
continuing policy of the Federal Government, in cooperation with
State and local governments, and other concerned public and private
organizations, to use all practicable means and measures, including
financial and technical assistance, in a manner calculated to foster and
promote the general welfare, to create and maintain conditions under
which man and nature can exist in productive harmony, and fulfill
the social, economic, and other requirements of present and future
generations of Americans.
(b) In order to carry out the policy set forth in this Act, it is the
continuing responsibility of the Federal Government to use all
practicable means, consistent with other essential considerations of
national policy, to improve and coordinate Federal plans, functions,
programs, and resources to the end that the Nation may —
1. fulfill the responsibilities of each generation as trustee of the
environment for succeeding generations;
2. assure for all Americans safe, healthful, productive, and
aesthetically and culturally pleasing surroundings;
3. attain the widest range of beneficial uses of the environment
without degradation, risk to health or safety, or other
undesirable and unintended consequences;
4. preserve important historic, cultural, and natural aspects
of our national heritage, and maintain, wherever possible,
an environment which supports diversity, and variety of
individual choice;
5. achieve a balance between population and resource use
which will permit high standards of living and a wide
sharing of life’s amenities; and
6. enhance the quality of renewable resources and approach
the maximum attainable recycling of depletable resources.
(c) The Congress recognizes that each person should enjoy a healthful
environment and that each person has a responsibility to contribute to
the preservation and enhancement of the environment.
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the Federal Register for public review and comment when first
proposed and some are later codified and published in the Code of
Federal Regulations.5 If you experience difficulty locating an agency’s
NEPA procedures, you can write or call the agency NEPA point of
contacts and ask for a copy of their procedures.6

To What Do the Procedural Requirements
of NEPA Apply?
In NEPA, Congress recognized that the Federal Government’s actions
may cause significant environmental effects. The range of actions that
cause significant environmental effects is broad and includes issuing
regulations, providing permits for private actions, funding private
actions, making federal land management decisions, constructing
publicly-owned facilities, and many other types of actions. Using the
NEPA process, agencies are required to determine if their proposed
actions have significant environmental effects and to consider the
environmental and related social and economic effects of their
proposed actions.
NEPA’s procedural requirements apply to a Federal agency’s
decisions for actions, including financing, assisting, conducting, or
approving projects or programs; agency rules, regulations, plans,
policies, or procedures; and legislative proposals.7 NEPA applies
when a Federal agency has discretion to choose among one or more
alternative means of accomplishing a particular goal.8
Frequently, private individuals or companies will become involved
in the NEPA process when they need a permit issued by a Federal
agency. When a company applies for a permit (for example, for
crossing federal lands or impacting waters of the United States) the
agency that is being asked to issue the permit must evaluate the
environmental effects of the permit decision under NEPA. Federal
agencies might require the private company or developer to pay for
the preparation of analyses, but the agency remains responsible for
the scope and accuracy of the analysis.
The draft agency implementing procedures, or regulations, are published in the Federal Register, and
a public comment period is required prior to CEQ approval. Commenting on these agency regulations
is one way to be involved in their development. Most agencies already have implementing procedures;
however, when they are changed, the agency will again provide for public comment on the proposed
changes.
6
See Appendices A and D for information on how to access agency points of contact and agency websites.
7
CEQ NEPA Regulations, 40 C.F.R. § 1508.18. Note that this section applies only to legislation drafted
and submitted to Congress by federal agencies. NEPA does not apply to legislation initiated by members
of Congress.
8
CEQ NEPA Regulations, 40 C.F.R. § 1508.23.
5
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When Does NEPA Apply?
NEPA requires agency decisionmakers to make informed decisions.
Therefore, the NEPA process must be completed before an agency
makes a final decision on a proposed action. Good NEPA analyses
should include a consideration of how NEPA’s policy goals (Section
101) will be incorporated into the decision to the extent consistent
with other considerations of national policy. NEPA does not require
the decisionmaker to select the environmentally preferable alternative
or prohibit adverse environmental effects. Indeed, decisionmakers in
Federal agencies often have other concerns and policy considerations
to take into account in the decisionmaking process, such as social,
economic, technical or national security interests. But NEPA does
require that decisionmakers be informed of the environmental
consequences of their decisions.
The NEPA process can also serve to meet other environmental review
requirements. For instance, actions that require the NEPA process
may have an impact on endangered species, historic properties, or
low income communities. The NEPA analysis, which takes into
account the potential impacts of the proposed action and investigates
alternative actions, may also serve as a framework to meet other
environmental review requirements, such as the Endangered Species
Act, the National Historic Preservation Act, the Environmental Justice
Executive Order, and other Federal, State, Tribal, and local laws and
regulations.9

Who Oversees the NEPA Process?
There are three Federal agencies that have particular responsibilities
for NEPA. Primary responsibility is vested in the Council on
Environmental Quality (CEQ), established by Congress in NEPA.
Congress placed CEQ in the Executive Office of the President and
gave it many responsibilities, including the responsibility to ensure
that Federal agencies meet their obligations under the Act. CEQ
oversees implementation of NEPA, principally through issuance and
interpretation of NEPA regulations that implement the procedural
requirements of NEPA. CEQ also reviews and approves Federal
agency NEPA procedures, approves of alternative arrangements
for compliance with NEPA in the case of emergencies, and helps
to resolve disputes between Federal agencies and with other
governmental entities and members of the public.
9

CEQ NEPA Regualtions, 40 C.F.R. § 1502.25.
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In 1978, CEQ issued binding regulations directing agencies on
the fundamental requirements necessary to fulfill their NEPA
obligations.10 The CEQ regulations set forth minimum requirements
for agencies. The CEQ regulations also called for agencies to create
their own implementing procedures that supplement the minimum
requirements based on each agency’s specific mandates, obligations,
and missions.11 These agency-specific NEPA procedures account for
the slight differences in agencies’ NEPA processes.
The Environmental Protection Agency’s (EPA) Office of Federal
Activities reviews environmental impact statements (EIS) and some
environmental assessments (EA) issued by Federal agencies.12 It
provides its comments to the public by publishing summaries of them
in the Federal Register, a daily publication that provides notice of
Federal agency actions.13 EPA’s reviews are intended to assist Federal
agencies in improving their NEPA analyses and decisions.14
Another government entity involved in NEPA is the U.S. Institute
for Environmental Conflict Resolution, which was established by the
Environmental Policy and Conflict Resolution Act of 1998 to assist
in resolving conflict over environmental issues that involve Federal
agencies.15 While part of the Federal Government (it is located within
the Morris K. Udall Foundation, a Federal agency located in Tucson,
Arizona), it provides an independent, neutral, place for Federal
agencies to work with citizens as well as State, local, and Tribal
governments, private organizations, and businesses to reach common
ground. The Institute provides dispute resolution alternatives to
litigation and other adversarial approaches. The Institute is also
charged with assisting the Federal Government in the implementation
of the substantive policies set forth in Section 101 of NEPA.16

CEQ NEPA Regulations, 40 C.F.R. parts 1500-1508, available at www.nepa.gov.
CEQ NEPA Regualations, 40 C.F.R. § 1507.3.
12
Clean Air Act, 42 U.S.C. § 7609.
13
See Appendix B for information on the Federal Register.
14
For additional infomation see http://www.epa.gov/compliance/nepa/index.htm.
15
Environmental Policy and Conflict Resolution Act of 1998, 20 U.S.C. §§ 5601-5609.
16
For a discussion of the relationship between Section 101 of NEPA and conflict resolution, including
specific case examples and recommendations for strengthening that relationship see the National
Environmental Conflict Resolution Advisory Committee, “Final Report — Submitted to the U.S. Institute
for Environmental Conflict Resolution of the Morris K. Udall Foundation,” (April 2005), available at
http://www.ecr.gov by clicking on “Resources” and “NEPA and ECR.”.
10
11
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Navigating the NEPA Process
Each year, thousands of Environmental Assessments (EAs) and
hundreds of Environmental Impact Statements (EISs) are prepared by
Federal agencies. These documents provide citizens and communities
an opportunity to learn about and be involved in each of those
environmental impact assessments that are part of the Federal
agency decisionmaking process. It is important to understand that
commenting on a proposal is not a “vote” on whether the proposed
action should take place. Nonetheless, the information you provide
during the EA and EIS process can influence the decisionmakers
and their final decisions because NEPA does require that federal
decisionmakers be informed of the environmental consequences of
their decisions.
This guide will help you better navigate through the NEPA process
and better understand the roles of the various other actors. While
reading the guide, please refer to the following flowchart, “The NEPA
Process,” which details the steps of the NEPA process. For ease
of reference, each step of the process is designated with a number
which is highlighted in the text discussing that particular step.
While agencies may differ slightly in how they comply with NEPA,
understanding the basics will give you the information you need to
work effectively with any agency’s process.
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The NEPA Process
1. Agency Identifies a Need for Action
and Develops a Proposal

2. Are Environmental Effects Likely
to Be Significant?
NO
3. Proposed Action
is Described in
Agency Categorical
Exclusion (CE)

YES

NO

YES

YES
5. Significant
Environmental
Effects Uncertain or
No Agency CE

8. Significant
Environmental
Effects May or
Will Occur
9. Notice of
intent to prepare
Environmental Impact
Statement (EIS)

6. Develop
Environmental
Assessment
(EA) with Public
Involvement to the
Extent Practicable
YES

4. Does the Proposal
Have Extraordinary
Circumstances?

Significant
Environmental
Effects?
NO

NO

10. Public Scoping
and Appropraite
Public Involvement
11. Draft EIS
12. Public Review
and Comment and
Appropriate Public
Involvement

7. Finding of No
Significant Impact

13. Final EIS
14. Public
Availability of FEIS

Decision

15. Record of
Decision

Implementation with Monitoring as Provided in the Decision
*Significant new circumstances or information relevant to environmental concerns or
substantial changes in the proposed action that are relevant to environmental concerns may
necessitate preparation of a supplemental EIS following either the draft or final EIS or the
Record of Decision (CEQ NEPA Regulations, 40 C.F.R. § 1502.9(c)).

8
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The NEPA process begins when an agency develops a proposal to
address a need to take an action.
The need to take an action may be something the agency identifies
itself, or it may be a need to make a decision on a proposal brought to
it by someone outside of the agency, for example, an applicant for a
permit. Based on the need, the agency develops a proposal for action
(Number 1 in Figure 1). If it is the only Federal agency involved, that
agency will automatically be the “lead agency,” which means it has
the primary responsibility for compliance with NEPA.
Some large or complex proposals involve multiple Federal agencies
along with State, local, and Tribal agencies. If another Federal,
State, local, or Tribal agency has a major role in the proposed action
and also has NEPA responsibilities or responsibilities under a
similar NEPA-like law17, that agency may be a “joint lead agency.”
A “joint lead agency” shares the lead agency’s responsibility for
management of the NEPA process, including public involvement
and the preparation of documents. Other Federal, State, Tribal, or
local government agencies may have a decision or special expertise
regarding a proposed action, but less of a role than the lead agency.
In that case, such a Federal, State, Tribal, or local government agency
may be a “cooperating agency.”
A “cooperating agency” is an agency that has jurisdiction by law or
special expertise with respect to any environmental impact involved
in a proposal (or a reasonable alternative). Thus, a “cooperating
agency” typically will have some responsibilities for the analysis
related to its jurisdiction or special expertise.
Once it has developed a proposed action, the agency will enter the
initial analytical approach (Number 2 in Figure 1) to help it determine
whether the agency will pursue the path of a Categorical Exclusion
(CE), an Environmental Assessment (EA), or an Environmental Impact
Statement (EIS).

17
About a quarter of the states have such laws; for example, New York, Montana, Washington, and
California all have such laws. New York City also has such a law. A list with references is available at
www.nepa.gov by clicking on “State Information” or directly at http://ceq.eh.doe.gov/nepa/states.html.
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Special Situations
❖ On rare occasions, Congress may exempt an action from NEPA.
❖ If the agency needs to take an action that would typically require
preparation of an environmental impact statement in response to
an emergency, and there is insufficient time to follow the regular
NEPA process, then the agency can proceed immediately to
mitigate harm to life, property, or important resources, and work
with CEQ to develop alternative arrangements for compliance with
NEPA (40 C.F.R. §1506.11).

❖ The NEPA analyses and document may involve classified
information. If the entire action is classified, the agency will
still comply with the analytical requirements of NEPA, but the
information will not be released for public review. If only a
portion of the information is classified, the agency will organize
the classified material so that the unclassified portions can be made
available for review (40 C.F.R. §1507.3(c)).

Implementing the NEPA Process
Categorical Exclusions (CEs) (Number 3 in Figure 1)
A CE is a category of actions that the agency has determined does not
individually or cumulatively have a significant effect on the quality of
the human environment.18 Examples include issuing administrative
personnel procedures, making minor facility renovations (such as
installing energy efficient lighting), and reconstruction of hiking
trails on public lands. Agencies develop a list of CEs specific to their
operations when they develop or revise their NEPA implementing
procedures in accordance with CEQ’s NEPA regulations.
A CE is based on an agency’s experience with a particular kind
of action and its environmental effects. The agency may have
studied the action in previous EAs, found no significant impact on
the environment based on the analyses, and validated the lack of
significant impacts after the implementation. If this is the type of
action that will be repeated over time, the agency may decide to
amend their implementing regulations to include the action as a CE.
In these cases, the draft agency procedures are published in the Federal
Register, and a public comment period is required. Participation in
these comment periods is an important way to be involved in the
development of a particular CE.
18

10

CEQ NEPA Regulations, 40 C.F.R. § 1508.4.
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If a proposed action is included in the description provided for a
listed CE established by the agency, the agency must check to make
sure that no extraordinary circumstances exist that may cause the
proposed action to have a significant effect in a particular situation.
Extraordinary circumstances typically include such matters as effects
to endangered species, protected cultural sites, and wetlands (Number
4 in Figure 1). If there are no extraordinary circumstances indicating
that the effects of the action may be significant, then the agency can
proceed with the action.
If the proposed action is not included in the description provided
in the CE establised by the agency, or there are extraordinary
circumstances, the agency must prepare an EA or an EIS, or develop
a new proposal that may quality for application of a CE. When the
agency does not know or is uncertain whether significant impacts are
expected, the agency should prepare an EA to determine if there are
significant environmental effects.
Environmental Assessments (EA) (Number 5 in Figure 1)
The purpose of an EA is to determine the significance of the
environmental effects and to look at alternative means to achieve the
agency’s objectives. The EA is intended to be a concise document that
(1) briefly provides sufficient evidence and analysis for determining
whether to prepare an EIS; (2) aids an agency’s compliance with
NEPA when no environmental impact statement is necessary; and (3)
facilitates preparation of an Environmental Impact Statement when
one is necessary.19
An EA should include brief discussions of:
❖ the need for the proposal,
❖ alternative courses of action for any proposal which
involves unresolved conflicts concerning alternative
uses of available resources,
❖ the environmental impacts of the proposed action and
alternatives, and
❖ a listing of agencies and persons consulted.20

19
20

CEQ NEPA Regulations, 40 C.F.R. § 1508.9.
CEQ NEPA Regulations, 40 C.F.R. § 1508.9(b).
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Because the EA serves to evaluate the significance of a proposal
for agency actions, it should focus on the context and intensity
of effects that may “significantly” affect the quality of the human
environment.21 Often the EA will identify ways in which the agency
can revise the action to minimize environmental effects.
When preparing an EA, the agency has discretion as to the level of
public involvement (Number 6 in Figure 1). The CEQ regulations
state that the agency shall involve environmental agencies,
applicants, and the public, to the extent practicable, in preparing
EAs.22 Sometimes agencies will choose to mirror the scoping and
public comment periods that are found in the EIS process. In other
situations, agencies make the EA and a draft FONSI available to
interested members of the public.
Some agencies, such as the Army, require that interested parties be
notified of the decision to prepare an EA, and the Army also makes
the EA publicly available. Some agencies keep a notification list of
parties interested in a particular kind of action or in all agency actions.
Other agencies simply prepare the EA. Not all agencies systematically
provide information about individual EAs, so it is important that you
read the specific implementing procedures of the proposing agency
or ask the local NEPA point of contact working on the project about
the process and let the appropriate agency representative know if
you are interested in being notified of all NEPA documents or NEPA
processes related to a particular type of action.
The EA process concludes with either a Finding of No Significant
Impact (FONSI) (Number 7 in Figure 1) or a determination to proceed
to preparation of an EIS. A FONSI is a document that presents the
reasons why the agency has concluded that there are no significant
environmental impacts projected to occur upon implementation of the
action.23 The EA is either summarized in the FONSI or attached to it.
In two circumstances, the CEQ regulations require agencies to make
the proposed FONSI available for public review for 30 days. Those
situations are:
❖ if the type of proposed action hasn’t been done before
by the particular agency, or
CEQ NEPA Regulations 40 C.F.R. § 1508.27.
CEQ NEPA Regulations, 40 C.F.R. § 1501.4(e)(2).
23
Government Printing Office Electronic Information Enhancement Act of 1993, 44 U.S.C. §§ 4101-4104.
21
22

12

A C ITIZEN ’ S G UIDE

TO THE

NEPA

❖ if the action is something that typically would require
an EIS under the agency NEPA procedures.24
If this is the case, the FONSI is usually published in the Federal
Register,25 and the notice of availability of the FONSI will include
information on how and where to provide your comments. If the
requirement for a 30 day review is not triggered the FONSI often will
not be published in the Federal Register. It may be posted on the
agency’s website, published in local newspapers or made available in
some other manner. If you are interested in a particular action that is
the subject of an EA, you should find out from the agency how it will
make the FONSI available.
Environmental Impact Statements (EIS) (Number 8 in Figure 1)
A Federal agency must prepare an EIS if it is proposing a major
federal action significantly affecting the quality of the human
environment.26 The regulatory requirements for an EIS are more
detailed than the requirements for an EA or a categorical exclusion
and are explained below.
Notice of Intent and Scoping (Numbers 9 and 10 in Figure 1)
The EIS process begins with publication of a Notice of Intent (NOI),
stating the agency’s intent to prepare an EIS for a particular proposal.
(Number 9 in Figure 1). The NOI is published in the Federal Register,
and provides some basic information on the proposed action in
preparation for the scoping process (Number 10 in Figure 1).27 The
NOI provides a brief description of the proposed action and possible
alternatives. It also describes the agency’s proposed scoping process,
including any meetings and how the public can get involved. The
NOI will also contain an agency point of contact who can answer
questions about the proposed action and the NEPA process.
The scoping process is the best time to identify issues, determine
points of contact, establish project schedules, and provide
recommendations to the agency. The overall goal is to define the
scope of issues to be addressed in depth in the analyses that will be
included in the EIS. Specifically, the scoping process will:
42 U.S.C. § 4332(C).
Scoping is a NEPA term of art that describes one major public involvement aspect of the NEPA EIS
process (CEQ NEPA Regulations, 40 C.F.R. § 1501.7).
26
CEQ NEPA Regulations, 40 C.F.R. § 1501.7. More information on scoping can be found in CEQ’s
guidance on scoping at www.nepa.gov.
27
Public hearings are run in a formal manner, with a recording or minutes taken of speakers’ comments.
Public meetings may be held in a variety of formats, and may be much more informal than hearings.
24
25
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❖ Identify people or organizations who are interested in
the proposed action;
❖ Identify the significant issues to be analyzed in the EIS;
❖ Identify and eliminate from detailed review those
issues that will not be significant or those that have
been adequately covered in prior environmental
review;
❖ Determine the roles and responsibilities of lead and
cooperating agencies;
❖ Identify any related EAs or EISs;
❖ Identify gaps in data and informational needs;
❖ Set time limits for the process and page limits for the
EIS;
❖ Identify other environmental review and consultation
requirements so they can be integrated with the EIS;
and
❖ Indicate the relationship between the development of
the environmental analysis and the agency’s tentative
decisionmaking schedule.28
As part of the process, agencies are required to identify and
invite the participation of interested persons. The agency should
choose whatever communications methods are best for effective
involvement of communities, whether local, regional, or national,
that are interested in the proposed action. Video conferencing, public
meetings, conference calls, formal hearings, or informal workshops are
among the legitimate ways to conduct scoping. It is in your interest
to become involved as soon as the EIS process begins and to use
the scoping opportunity to make thoughtful, rational presentations
on impacts and alternatives. Some of the most constructive and
beneficial interaction between the public and an agency occurs when
citizens identify or develop reasonable alternatives that the agency
can evaluate in the EIS.

28
CEQ NEPA Regulations, 40 C.F.R. § 1501.7. More information on scoping can be found in CEQ’s
guidance on scoping at www.nepa.gov by clicking on “CEQ Guidance.”
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NEPA is About People and Places

Tent Rocks, Jemez
Mountains.

Southern Regional
NEPA Roundtable
discussion on the
NEPA Task Force
report Modernizing
NEPA Implementation

US District
Courthouse, Sioux
Falls, SD

From top left: Tent Rocks photo courtesy of Michael Dechter; Courthouse, Sioux Falls, South
Dakota, photo courtesy of General Services Administration, http://rmrpbs.gsa.gov/internet/PBSWeb.
nsf/0/a704c21a7427f8d4872569b50079ac3d?OpenDocument
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Draft EIS (Number 11 in Figure 1)
The next major step in the EIS process that provides an opportunity
for your input is when the agencies submit a draft EIS for public
comment. The Environmental Protection Agency (EPA) publishes
a Notice of Availability in the Federal Register informing you and
other members of the public that the draft is available for comment
(Number 12 in Figure 1). The EPA notices are also available at http://
www.epa.gov/compliance/nepa/eisdata.html. Based on the communication
plan established by the agency, websites, local papers, or other
means of public notice may also be used. The comment period is at
least 45 days long; however, it may be longer based on requirements
spelled out in the agency specific NEPA procedures or at the agency’s
discretion. During this time, the agency may conduct public meetings
or hearings as a way to solicit comments.29 The agency will also
request comments from other Federal, State, Tribal, and local agencies
that may have jurisdiction or interest in the matter.
One key aspect of a draft EIS is the statement of the underlying
purpose and need.30 Agencies draft a “Purpose and Need” statement
to describe what they are trying to achieve by proposing an action.
The purpose and need statement explains to the reader why an
agency action is necessary, and serves as the basis for identifying the
reasonable alternatives that meet the purpose and need.
The identification and evaluation of alternative ways of meeting the
purpose and need of the proposed action is the heart of the NEPA
analysis. The lead agency or agencies must, “objectively evaluate all
reasonable alternatives, and for alternatives which were eliminated
from detailed study, briefly discuss the reasons for their having been
eliminated.”31 Reasonable alternatives are those that substantially
meet the agency’s purpose and need. If the agency is considering an
application for a permit or other federal approval, the agency must still
consider all reasonable alternatives. Reasonable alternatives include
those that are practical or feasible from the technical and economic
standpoint and using common sense, rather than simply desirable
from the standpoint of the applicant. Agencies are obligated to
evaluate all reasonable alternatives or a range ofreasonable alternatives
in enough detail so that a reader can compare and contrast the
environmental effects of the various alternatives.

29
Public hearings are run in a formal manner, with a recording or minutes taken of speakers’ comments.
Public meetings may be held in a variety of formats, and may be much more informal than hearings.
30
CEQ NEPA Regulations, 40 C.F.R. § 1502.13.
31
CEQ NEPA Regulations, 40 C.F.R. § 1502.14.
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Agencies must always describe and analyze a “no action alternative.”
The “no action” alternative is simply what would happen if the agency
did not act upon the proposal for agency action. For example, in
the case of an application to the U.S. Army Corps of Engineers for a
permit to place fill in a particular area, the “no action” alternative is
no permit. But in the case of a proposed new management plan for
the National Park Service’s management of a national park, the “no
action” alternative is the continuation of the current management plan.
If an agency has a preferred alternative when it publishes a draft
EIS, the draft must identify which alternative the agency prefers. All
agencies must identify a preferred alternative in the final EIS, unless
another law prohibits it from doing so.32
The agency must analyze the full range of direct, indirect, and
cumulative effects of the preferred alternative, if any, and of the
reasonable alternatives identified in the draft EIS. For purposes of
NEPA, “effects” and “impacts” mean the same thing. They include
ecological, aesthetic, historic, cultural, economic, social, or health
impacts, whether adverse or beneficial.33 It is important to note
that human beings are part of the environment (indeed, that’s why
Congress used the phrase “human environment” in NEPA), so when
an EIS is prepared and economic or social and natural or physical
environmental effects are interrelated, the EIS should discuss all of
these effects.34
CEQ NEPA Regulation Section 1508.8
[40 C.F.R. § 1508.8.]
“Effects” include:
(a) Direct effects, which are caused by the action and occur at the same time
and place.
(b) Indirect effects, which are caused by the action and are later in time or
farther removed in distance, but are still reasonably foreseeable. Indirect
effects may include growth inducing effects and other effects related to
induced changes in the pattern of land use, population density or growth
rate, and related effects on air and water and other natural systems, including
ecosystems.
Effects and impacts as used in these regulations are synonymous. Effects includes
ecological (such as the effects on natural resources and on the components,
structures, and functioning of affected ecosystems), aesthetic, historic, cultural,
economic, social, or health, whether direct, indirect, or cumulative. Effects may also
include those resulting from actions which may have both beneficial and detrimental
effects, even if on balance the agency believes that the effect will be beneficial.

CEQ NEPA Regulations, 40 C.F.R. § 1502.14(e).
CEQ NEPA Regulations, 40 C.F.R. §§ 1508.7, 1508.8.
34
CEQ NEPA Regulations, 40 C.F.R. § 1508.14.
32
33
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In addition to the purpose and need, identification of reasonable
alternatives, and the environmental effects of the alternatives, the
draft EIS will contain a description of the environment that would be
affected by the various alternatives.
The EIS will also have a list of who prepared the document and their
qualifications,35 a table of contents, and an index.36 The agency may
choose to include technical information in appendices that are either
circulated with the draft or readily available for review.37
Final EIS (Number 13 in Figure 1)
When the public comment period is finished, the agency analyzes
comments, conducts further analysis as necessary, and prepares the
final EIS. In the final EIS, the agency must respond to the substantive
comments received from other government agencies and from you
and other members of the public.38 The response can be in the
form of changes in the final EIS, factual corrections, modifications
to the analyses or the alternatives, new alternatives considered, or
an explanation of why a comment does not require the agency’s
response.39 Often the agency will meet with other agencies that may
be affected by the proposed action in an effort to resolve an issue or
mitigate project effects. A copy or a summary of your substantive
comments and the response to them will be included in the final EIS.40
When it is ready, the agency will publish the final EIS and EPA will
publish a Notice of Availability in the Federal Register. The Notice of
Availability marks the start of a waiting period (Number 14 in Figure
1). A minimum of 30 days must pass before the agency can make a
decision on their proposed action unless the agency couples the 30
days with a formal internal appeals process.41 This provides time for
the agency decisionmaker to consider the purpose and need, weigh
the alternatives, balance their objectives, and make a decision.
There is an additional (but rarely used) procedure worth noting: predecision referrals to CEQ.42 This referral process takes place when
CEQ NEPA Regulations, 40 C.F.R. § 1502.17.
CEQ NEPA Regulations, 40 C.F.R. § 1502.10.
37
CEQ NEPA Regulations, 40 C.F.R. § 1502.18.
38
CEQ NEPA Regulations, 40 C.F.R. § 1503.4.
39
CEQ NEPA Regulations, 40 C.F.R. § 1503.4(a).
40
CEQ NEPA Regulations, 40 C.F.R. § 1503.4(b).
41
CEQ NEPA Regulations, 40 C.F.R. § 1506.10. If the end of the 30 day wait period is less than 90 days
after the notice of availability of the Draft EIS, was published in the Federal Register, then the decision
must await the expiration of the 90 days.
42
CEQ NEPA Regulations, 40 C.F.R. part 1504.
35
36
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EPA or another Federal agency determines that proceeding with
the proposed action is environmentally unacceptable. If an agency
reaches that conclusion, the agency can refer the issue to CEQ within
25 days after the Notice of Availability for the final EIS is issued. CEQ
then works to resolve the issue with the agencies concerned. CEQ
might also refer the agencies to the U.S. Institute for Environmental
Conflict Resolution to try to address the matter before formal
elevation.43 There is no provision for citizens to formally refer an
action to CEQ; however, CEQ typically provides an opportunity for
public involvement in a referral.
Record of Decision (ROD) (Number 15 in Figure 1)
The ROD is the final step for agencies in the EIS process. The ROD is
a document that states what the decision is; identifies the alternatives
considered, including the environmentally preferred alternative;
and discusses mitigation plans, including any enforcement and
monitoring commitments.44 In the ROD, the agency discusses all the
factors, including any considerations of national policy, that were
contemplated when it reached its decision on whether to, and if so
how to, proceed with the proposed action. The ROD will also discuss
if all practical means to avoid or minimize environmental harm
have been adopted, and if not, why they were not.45 The ROD is a
publicly available document. Sometimes RODs are published in the
Federal Register or on the agency’s website, but if you are interested
in receiving the ROD you should ask the agency’s point of contact for
the EIS how to obtain a copy of the ROD.

43
The U.S. Institute reports disputes it is involved with to CEQ and requests concurrence from CEQ to
engage in those disputes involving two or more federal agencies.
44
CEQ NEPA Regulations, 40 C.F.R. § 1505.2.
45
CEQ NEPA Regulations, 40 C.F.R. § 1505.2(c).
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Environmental Management Systems (EMS)
Executive Order (EO 13423) and a subsequent memorandum issued
from the Office of Management and Budget and CEQ direct all
agencies to adopt an Environmental Management System (EMS).
“An EMS is a systematic approach to identifying and managing
an organization’s environmental obligations and issues that can
complement many aspects of the NEPA review process.” (Boling,
E.A. 2005. Environmental Management Systems and NEPA: A
Framework for Productive Harmony. The Environmental Law
Reporter. 35 ELR 10022. Environmental Law Institute). EMSs are
typically used by organizations and agencies to set up the procedures
that will help them comply with the specific requirements of
environmental laws and regulations, such as air and water
permits. EMSs can be particularly useful in NEPA in the context
of post-decision monitoring and mitigation. Using the procedures
provided by an EMS, agencies can better ensure they are proper
implementation of mitigation measures and provide a mechanism
for monitoring the actual effects of the mitigation. (CEQ, Aligning
National Environmental Policy Act Processes with Environmental
Management Systems — A Guide for NEPA and EMS Practitioners
(April 2007) available at www.nepa.gov by clicking on “Aligning
NEPA Processes with Environmental Mangement Systems.”

Supplemental EIS (Asterisk in Figure 1)
Sometimes a Federal agency is obligated to prepare a supplement
to an existing EIS. An agency must prepare a supplement to
either a draft or final EIS if it makes substantial changes in the
proposed action that are relevant to environmental concerns, or
if there are significant new circumstances or information relevant
to environmental concerns and bearing on the proposed action or
its impacts. An agency may also prepare a supplemental EIS if it
determines that doing so will further the purposes of NEPA.46 A
supplemental EIS is prepared in the same way as a draft or final
EIS, except that scoping is not required. If a supplement is prepared
following a draft EIS, the final EIS will address both the draft EIS and
supplemental EIS.

46
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EPA’s Review
EPA plays a critical role in other agencies’ NEPA processes. EPA is
required to review and provide comments on the adequacy of the
analysis and the impact to the environment.47 EPA uses a rating
system that summarizes its recommendations to the lead agency (see
Appendix C). If EPA determines that the action is environmentally
unsatisfactory, it is required by law to refer the matter to CEQ.
The Office of Federal Activities in EPA is the official recipient of
all EISs prepared by Federal agencies, and publishes the notices
of availability in the Federal Register for all draft, final, and
supplemental EISs. The publication of these notices start the official
clock for public review and comment periods and wait periods.48
In addition to the Federal Register, the notices and summaries of the
EPA comments are available at http://www.epa.gov/compliance/nepa/
eisdata.html.

When and How to Get Involved
It Depends on the Agency
To determine the specific steps in the process where public
involvement will be the most effective, it is very important to review
the agency’s NEPA implementing procedures. As previously
mentioned, NEPA processes differ among agencies. For example, the
Federal Highway Administration provides a 30 day comment period
(with or without a public meeting) on all EAs that they develop
before a FONSI is issued while some other agencies have no required
comment periods for EAs.49
In addition, new legislation can change the way NEPA is
implemented in agencies. For example, after the passage of the “Safe,
Accountable, Flexible, Efficient Transportation Equity Act”, which
is transportation legislation that Congress passed in August 2005,
the Department of Transportation updated its NEPA processes to
implement the new transportation legislation. The Federal Highway
Administration and Federal Transit Administration have kept
websites up to date and are tracking the evolving guidance at
http://www.environment.fhwa.dot.gov/strmlng/index.asp by clicking on
“SAFETEA-LU.”
Clean Air Act, 42 U.S.C. § 7609.
CEQ NEPA Regulations, 40 C.F.R. § 1506.10.
49
Federal Highway Administration NEPA Regulations, 23 C.F.R. § 771.119 (2005).
47
48
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Safe, Accountable, Flexible, Efficient
Transportation Equity Act:
A Legacy for Users
(SAFETEA-LU), Public Law 109-59
Congress included some modifications to the regular NEPA
process for proposed actions that require preparation of EISs
in SAFETEA-LU. For example, SAFETEA-LU requires the lead
agency to provide an opportunity as early as practicable during the
environmental review process for the public to weigh in on both
defining the purpose and need for a proposal and determining
the range of alternatives to be considered. Congress provided for
a process whereby some states could assume responsibilities for
all environmental compliance, including NEPA. Congress also
established a 180 day statute of limitations for lawsuits challenging
agency approvals of projects.
If you are involved or anticipate becoming involved in the NEPA
process for a proposed highway or federal mass transit proposal,
you should become familiar with the specific requirements of
SAFETEA-LU for the NEPA process. One good way to do this is
check information on the Federal Highway Administration’s website
at www.fhwa.dot.gov/safetealu. By clicking on “Cross Reference” you
will find both the requirements of the law and FHWA regulations
and implementing guidance.
You should also be aware that in the context of highway planning,
much work is done at a pre-NEPA stage through statewide,
municipal, and rural planning processes. These processes often
set the stage for the NEPA process and you should be aware of
your opportunities to get involved at that earlier stage. You can
learn more about these processes by going to the Federal Highway
Administration’s website listed above, or by obtaining a copy of
“A Citizen’s Guide to Transportation Decisionmaking”, available
at www.fhwa.dot.gov/planning/citizen/index.htm or by writing to the
Federal Highway Administration at 1200 New Jersey Avenue, S.E.,
HEPP-20, Washington, D.C. 20590, Attention: Transportation
Planning Capacity Building Team; or calling 202 366-0106. Another
publication that may be of assistance is “The Metropolitan
Transportation Planning Process: Key Issues. A Briefing Notebook
for Transportation Decisionmakers, Officials, and Staff.” That
publication is being updated to reflect the changes in the SAFETEALU law, and should be available through the same website and
addresses above.
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Be Informed of Actions
Sometimes citizens are generally interested in actions taking place in
a particular area (for example, in your community or in an ecosystem
or a facility that affects you). If this is the case, you can inform the
appropriate agency or agencies that you would like to be notified
of any proposed action or any environmental impact analysis that
might be prepared in that area. In addition, many agencies now have
websites where they post notices for actions they are proposing.
Active Involvement
Being active in the NEPA process requires you to dedicate your
resources to the effort. Environmental impact analyses can be
technical and lengthy. Active involvement in the NEPA process
requires a commitment of time and a willingness to share information
with the decisionmaking agency and other citizens. You may
participate as an individual, get involved by working with other
interested individuals or organizations, or by working through your
local, Tribal, or State government. For example, if an agency is taking
an action for which your local, State or Tribal government has special
expertise or approval authority, the appropriate State, local or Tribal
agency can become a “cooperating agency” with the Federal agency.50
This formal status does not increase their role in decisionmaking, but
it does allow the governments to use their knowledge and authorities
to help shape the federal decisionmaking.
Another way to participate is to check with local experts such as
biologists or economists at a university to assist with your review of
the NEPA analyses and documents. You can also form study groups
to review environmental impact analyses and enlist experts to review
your comments on the documents. There are many examples, such as
the one in the following box, of situations where citizen groups have
worked with agencies to develop an alternative to a proposal where
the agency adopted that alternative.

50

CEQ NEPA Regulations, 40 C.F.R. §§ 1501.6, 1508.5.
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Forest Service Herbicide Use in the Pacific Northwest
In many cases, cooperation isn’t the first experience that communities
and agencies share with one another. In the case of aerial herbicide
spraying by the Forest Service in the 1980’s across Washington and
Oregon, litigation gave way to collaboration that yielded a better
decision for all parties.
At issue was the use of 2,4-D, a herbicide comprising half of the well
known Agent Orange, which was being sprayed on large tracts of
clear-cut forest in an effort to suppress competition with the replanted
conifers from all other plants, including native trees and grasses. In
1984, as a result of a citizen lawsuit, a federal judge ordered the Forest
Service to stop herbicide use until the agency addressed the problems
associated with its use. The Forest Service decided to draft a new EIS
for vegetation management and thereby opened the door for public
involvement in their decision.
A coalition of tree planters, scientists, rural residents, and herbicide
reform activists volunteered to work with the Forest Service to
develop an alternative that didn’t rely on herbicides for vegetation
management. The group identified several simple alternatives such
as planting two-year old trees rather than planting seedlings, because
the trees are better able to deal with encroachment. Likewise, letting
native red alders grow will actually benefit new conifer growth
because the alders fix nitrogen in the soils. Much to the coalition’s
surprise the forest supervisor selected most of the “least-herbicide”
approaches for implementation.
Through NEPA, citizens were able to educate and assist the decisionmakers in developing their alternatives. Central to their approach
was bringing to the table alternatives that met their goals of reducing
herbicide use and the goals of the decision-maker to effectively
manage vegetation.
Information taken from “Standing Up for This World” by Mary
O’Brien in September/October 2004 issue of Orion, pages 56-64.

Your involvement in the NEPA process does not have to be confined
to commenting on the analysis. If the agency adopts monitoring and
mitigation in the ROD, upon request, it must make available to the
public the results of relevant monitoring.51 It must also, upon request,

51

24

CEQ NEPA Regulations, 40 C.F.R. §1505.3(d).

A C ITIZEN ’ S G UIDE

TO THE

NEPA

inform cooperating or commenting agencies on progress in carrying
out mitigation measures which they have proposed and which were
adopted by the agency making the decision.52 Community groups can
also be involved in monitoring.53
In summary, there are several opportunities to get involved in the
NEPA process:
❖ when the agency prepares its NEPA procedures,
❖ prior to and during preparation of a NEPA analysis,
❖ when a NEPA document is published for public review
and comment, and
❖ when monitoring the implementation of the proposed
action and the effectiveness of any associated
mitigation.
Other Processes that Require Public Involvement
When a proposed action is part of a permitting process there may also
be opportunities to comment provided in the statute or regulations for
that permitting process in addition to the NEPA public involvement
opportunities discussed above. For example, public involvement
is required by most Federal agency land use planning regulations.
While this guide does not explore all of those additional possibilities
for comment, the NEPA team working on a particular proposal will
be familiar with the various comment periods and will be able to
inform you of those opportunities. Note that the permitting and
NEPA processes should be integrated or run concurrently in order to
have an effective and efficient decisionmaking process.

CEQ NEPA Regulations, 40 C.F.R. §1505.3(c).
See www.malpaiborderlandsgroup.org/science.asp for discussion of work undertaken by the Science
Advisory Committee of the Malpai Borderlands Group in southeastern Arizona and southwestern New
Mexico.

52
53
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Public Comment Periods
Agencies are required to make efforts to provide meaningful public
involvement in their NEPA processes.54 Citizens involved in the process
should ensure that they know how agencies will inform the public that
an action is proposed and the NEPA process is beginning (via Federal
Register, newspapers, direct mailing, etc.); that certain documents are
available; and that preliminary determinations have been made on
the possible environmental effects of the proposal (e.g., what level of
analysis the agency will initially undertake).
Agencies solicit different levels of involvement when they prepare
an EA versus an EIS. In preparing an EIS, agencies are likely to
have public meetings and are required to have a 45 day comment
period after the draft EIS is made available. In the case of an agency
preparing an EA, the CEQ regulations require the agency to involve the
public to the extent practicable, but each agency has its own guidelines
about how to involve the public for EAs. In any case, citizens are
entitled to receive “environmental documents”, such as EAs, involved
in the NEPA process.55
In terms of a specific agency, required public comment periods
associated with an EA or an EIS can be found in its NEPA implementing
procedures. In some cases, the draft EIS that an agency prepares may be
extremely long. In such cases, an agency may grant, requests to extend
the comment period to ensure enough time for the public and other
agencies to review and comment.
Citizens who want to raise issues with the agency should do so at the
earliest possible stage in the process. Agencies are much more likely
to evaluate a new alternative or address a concern if it is raised in a
timely manner. And the Supreme Court has held in two NEPA cases
that if a person or organization expects courts to address an issue, such
as evaluating a particular alternative, the issue must have been raised
to the agency at a point in the administrative process when it can be
meaningfully considered unless the issue involves a flaw in the agency’s
analysis that is so obvious that there is no need for a commentator to
point it out specifically.

54
55
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How to Comment
Comments may be the most important contribution from citizens.
Accordingly, comments should be clear, concise, and relevant to the
analysis of the proposed action. Take the time to organize thoughts
and edit the document submitted.56 As a general rule, the tone of
the comments should be polite and respectful. Those reviewing
comments are public servants tasked with a job, and they deserve
the same respect and professional treatment that you and other
citizens expect in return. Comments that are solution oriented and
provide specific examples will be more effective than those that
simply oppose the proposed project. Comments that contribute to
developing alternatives that address the purpose and need for the
action are also effective. They are particularly helpful early in the
NEPA process and should be made, if at all possible, during scoping,
to ensure that reasonable alternatives can be analyzed and considered
early in the process.
In drafting comments, try to focus on the purpose and need of the
proposed action, the proposed alternatives, the assessment of the
environmental impacts of those alternatives, and the proposed
mitigation. It also helps to be aware of what other types of issues the
decisionmaker is considering in relationship to the proposed action.
Commenting is not a form of “voting” on an alternative. The number
of negative comments an agency receives does not prevent an action
from moving forward. Numerous comments that repeat the same
basic message of support or opposition will typically be responded to
collectively. In addition, general comments that state an action will
have “significant environmental effects” will not help an agency make
a better decision unless the relevant causes and environmental effects
are explained.
Finally, remember that decisionmakers also receive other information
and data such as operational and technical information related to
implementing an action that they will have to consider when making
a final decision.
56
There are many reference books for how to research issues, review documents, and write comments.
One in particular is “The Art of Commenting” by Elizabeth Mullin from the Environmental Law Institute
(Mullin, Elizabeth D. 2000. t The Art of Commenting: How to Influence Environmental Decisionmaking
with Effective Comments, Environmental Law Institute. Washington, DC). Another useful reference for
those involved in commenting on transportation projects is the American Association of State Highway
and Transportation Official’s (AASHTO) Practitioner’s Handbook 05-Utilizing Community Advisory
Committees for NEPA Studies, December, 2006, available at http://environment.transportation.org or
available through AASHTO’s Center for Environmental Excellence by calling (202) 624-3635.
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What If Involvement Isn’t Going Well?
For the purposes of this discussion, “not going well” means that
you or your organization believes that the lead agency isn’t giving
the public sufficient opportunity to get involved or isn’t using that
involvement effectively. Perhaps you think that the agency should
hold a public meeting, and it refuses to do so. Or you or your
community or group has developed an alternative that you think
meets the purpose and need of the proposed action and reflects the
policies set forth in NEPA, but the agency says it won’t analyze it in
the NEPA document. Maybe you want an extension of the comment
period because the document is very lengthy, and you simply need
more time to review it. Or maybe you feel that communications
between your organization and the lead agency have, for some reason,
not been constructive.
The most appropriate steps to take if you find yourself in these kinds
of situations always depend, of course, on the particular people,
timing and proposal at hand. Nonetheless, here are some possible
factors and courses of action to consider.
Don’t Wait Too Long
First, don’t wait too long to raise your concerns; raise them as soon
as practicable. If you just sit back and hope that things will get
“better” or that your comments will have greater effect later, you may
hear that “you should have raised this sooner.” At times, waiting
can be detrimental to you as well as to the rest of the public and the
agency involved. For example, if you feel strongly that a particular
alternative should be addressed and do not raise it during the scoping
process, then it will not get the benefit of comparative analysis with
the other alternatives. In addition, it could result in a more expensive
and lengthy process (costing taxpayers, including yourself, more)
if your delayed suggestion results in the agency deciding to issue
a supplemental EIS analyzing that alternative. Or if you, or your
organization, later go to court to argue that a certain alternative
should have been analyzed in the NEPA document, the judge may
find that the court won’t consider that information because you
should have raised your concern earlier during the NEPA process.
Contact the Agency
Your first line of recourse should be with the individual that the
agency has identified as being in charge of this particular process.

28
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See if you can sit down with him or her to discuss your concern(s).
You may be pleasantly surprised at the response.
Other Assistance
If, for some reason, you believe that the process ahead may be
particularly contentious or challenging, given a past history of
community conflict or deeply divided interests, consider raising with
the lead agency the possibility of designing a collaborative process
with outside assistance.
One source of such assistance is the U.S. Institute for Environmental
Conflict Resolution. Located in Tucson, Arizona, as part of the Morris
K. Udall Foundation, the Institute is a Federal entity that offers neutral
environmental conflict resolution design, facilitation, education,
training, and mediation. Anyone, whether in or out of government,
can call the Institute and ask to speak to a professional staff person
to discuss the potential for the Institute’s involvement in a proposed
federal action. You might want to look at its website at www.ecr.gov
or contact the Institute to get a better sense of who they are and what
they do.57 There may also be an environmental conflict resolution office
in your state that can provide assistance, and there are also many other
individuals and organizations in the private sector that provide various
types of conflict resolution services. The U.S. Institute also maintains
a publicly accessible roster of environmental mediators and facilitators
(available at www.ecr.gov by clicking on “Resources”).
NEPA’s Requirements
Perhaps your concern involves understanding a legal requirement.
There are, of course, many ways to obtain the advice of lawyers
knowledgeable about the NEPA process: the lead agency,
private attorneys, and public interest attorneys. Build your own
understanding by reading information on the NEPA net website
at http://www.NEPA.gov. You may also call the General Counsel’s
office or the Associate Director for NEPA Oversight at the Council
on Environmental Quality for assistance in interpreting NEPA’s legal
requirements or for advice and assistance if you have tried to work
with the lead agency but feel those efforts have been unsuccessful (see
Appendix D for contact information).
57
The Institute can be contacted via mailing address: U.S. Institute for Environmental Conflict Resolution,
130 S. Scott Ave. Tucson, AZ 85701; phone: (520) 901-8501; or electronic mail: usiecr@ecr.gov. You might
also be interested in reviewing the April 2005 report of the National Environmental Conflict Resolution
Advisory Committee that discusses the linkages between NEPA’s policies and environmental conflict
resolution and is available at http://www.ecr.gov by clicking on “Resources” and “NEPA and ECR”.
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Remedies Available
Finally, of course, there are both administrative and judicial
remedies available. A few Federal agencies, such as the Bureau of
Land Management and the Forest Service, have an administrative
appeals process. Each process is specific to that agency. If an appeal
is available, you may find it beneficial to invoke it to try to resolve
your concerns with the agency’s decisions without the need for
a legal challenge. Moreover, a statute or agency regulation may
require you to exhaust such an appeal procedure before seeking
judicial review. Citizens who believe that a Federal agency’s
actions violate NEPA may seek judicial review (after any required
administrative appeals) in Federal court under the Administration
Procedures Act. If you are represented by a lawyer, you should
consult with him or her about appropriate options and about
communicating with the Federal agencies.

Final Thoughts
This guide was developed to explain the National Environmental
Policy Act (NEPA), how it is implemented, and how people outside
the Federal government — individual citizens, private sector
applicants, members of organized groups, or representatives of
Tribal, State, or local government agencies — can better participate
in the assessment of environmental impacts conducted by Federal
agencies. To learn more about CEQ and NEPA, visit our web sites at
http://www.whitehouse.gov/ceq and http://www.nepa.gov or contact the
CEQ Associate Director for NEPA Oversight at (202) 395-5750. Your
thoughts and comments on improving this Guide for future editions
are always welcome and can be addressed to:
CEQ NEPA Citizens Guide
722 Jackson Place, NW
Washington, DC 20503
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Appendix A
NEPAnet and How to Use It

NEPAnet
http://www.NEPA.gov

NEPAnet is the Council on Environmental Quality’s NEPA website
which is supported by the Department of Energy. It contains a wealth
of information related to NEPA as it has developed over the years
in agencies and through the courts. Guidance as well as studies and
reports from CEQ can be accessed from the site; and information on
NEPA training can also be found.
Under the “National Environmental Policy Act (NEPA)” section there
are several useful links including:
❖ The NEPA Statute
❖ Executive Orders
❖ CEQ Regulations for Implementing NEPA
❖ Individual Federal Agency Procedures for
Implementing NEPA*
❖ CEQ Guidance; topics include:
— Environmental Conflict Resolution
— Emergency Actions
— Cumulative Effects Analysis
— Cooperating Agencies
* The agency implementing procedures can be accessed here and are
mentioned throughout the Citizen’s Guide as an important part of the
process.
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— Purpose and Need
— Forest Health Projects
— Environmental Justice
— Transboundary Impacts
— Pollution Prevention
— Scoping
— Forty Most Asked Questions Concerning CEQ’s
NEPA Regulations
— Wetlands
— Prime Agricultural Land
— Wild and Scenic Rivers
❖ Federal Agency NEPA Web Sites
❖ Federal NEPA Contacts
❖ State Information
❖ Tribal Information
The other sections provide information about:
❖ CEQ NEPA Studies
❖ CEQ NEPA Reports
❖ Environmental Impact Statements
❖ Environmental Impact Analysis
❖ Environmental Impact Assessment Professional
Organizations
❖ International Environmental Impact Assessments
❖ NEPA Litigation
❖ NEPA Case law
❖ NEPA Training Information
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Appendix B
The Federal Register and How to Use It

http://www.gpoaccess.gov/fr/index.html

The Federal Register is the official daily publication for rules,
proposed rules, and notices of Federal agencies and organizations,
as well as executive orders and other presidential documents. It is
updated daily by 6 a.m. and is published Monday through Friday,
except Federal holidays.
This is where you’ll find notices from Federal agencies regarding
their NEPA actions. Information on the availability of documents,
schedule of meetings, and notices of intent to prepare EISs are also
published in the Federal Register. In addition, EPA publishes a
list of EISs that they have received from agencies each week, and a
summary of ratings on EISs that they have reviewed.
The easiest way to pull up notices is to have as much information
as possible. Key words such as the name of the agency, location of
the action, date or date ranges of the publication are all helpful in
the search.
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Appendix C
EPA’s EIS Rating System

EPA’s Environmental Impact Statement Rating System Criteria
http://www.epa.gov/compliance/nepa/comments/ratings.html

This website includes information about EISs that have been filed
with EPA, EISs that are available for public comment, and information
about EPA’s review and rating of individual EISs.
EPA has developed a set of criteria for rating draft EISs. The rating
system provides a basis upon which EPA makes recommendations to
the lead agency for improving the draft EIS.
❖ Rating the Environmental Impact of the Action
❖ Rating the Adequacy of the Draft Environmental
Impact Statement (EIS)

Rating The Environmental Impact of The Action
❖ LO (Lack of Objections): The review has not identified
any potential environmental impacts requiring
substantive changes to the preferred alternative.
The review may have disclosed opportunities for
application of mitigation measures that could be
accomplished with no more than minor changes to the
proposed action.
❖ EC (Environmental Concerns): The review has
identified environmental impacts that should be
avoided in order to fully protect the environment.
Corrective measures may require changes to the
preferred alternative or application of mitigation
measures that can reduce the environmental impact.
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❖ EO (Environmental Objections): The review has
identified significant environmental impacts that
should be avoided in order to adequately protect
the environment. Corrective measures may require
substantial changes to the preferred alternative
or consideration of some other project alternative
(including the no action alternative or a new
alternative). The basis for environmental Objections can
include situations:
1. Where an action might violate or be inconsistent with
achievement or maintenance of a national environmental
standard;
2. Where the Federal agency violates its own substantive
environmental requirements that relate to EPA’s areas of
jurisdiction or expertise;
3. Where there is a violation of an EPA policy declaration;
4. Where there are no applicable standards or where
applicable standards will not be violated but there is
potential for significant environmental degradation
that could be corrected by project modification or other
feasible alternatives; or
5. Where proceeding with the proposed action would set a
precedent for future actions that collectively could result
in significant environmental impacts.

❖ EU (Environmentally Unsatisfactory): The review has
identified adverse environmental impacts that are of
sufficient magnitude that EPA believes the proposed
action must not proceed as proposed. The basis for an
environmentally unsatisfactory determination consists
of identification of environmentally objectionable
impacts as defined above and one or more of the
following conditions:
1. The potential violation of or inconsistency with
a national environmental standard is substantive
and/or will occur on a long-term basis;
2. There are no applicable standards but the severity,
duration, or geographical scope of the impacts
associated with the proposed action warrant special
attention; or
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3. The potential environmental impacts resulting from
the proposed action are of national importance
because of the threat to national environmental
resources or to environmental policies.

Rating The Adequacy of The Draft Environmental
Impact Statement (EIS)
❖ 1 (Adequate): The draft EIS adequately sets forth the
environmental impact(s) of the preferred alternative
and those of the alternatives reasonably available to the
project or action. No further analysis or data collection
is necessary, but the reviewer may suggest the addition
of clarifying language or information.
❖ 2 (Insufficient Information): The draft EIS does
not contain sufficient information to fully assess
environmental impacts that should be avoided in order
to fully protect the environment, or the reviewer has
identified new reasonably available alternatives that
are within the spectrum of alternatives analyzed in
the draft EIS, which could reduce the environmental
impacts of the proposal. The identified additional
information, data, analyses, or discussion should be
included in the final EIS.
❖ 3 (Inadequate): The draft EIS does not adequately
assess the potentially significant environmental impacts
of the proposal, or the reviewer has identified new,
reasonably available, alternatives that are outside
of the spectrum of alternatives analyzed in the draft
EIS, which should be analyzed in order to reduce the
potentially significant environmental impacts. The
identified additional information, data, analyses, or
discussions are of such a magnitude that they should
have full public review at a draft stage. This rating
indicates EPA’s belief that the draft EIS does not
meet the purposes of NEPA and/or the Section 309
review, and thus should be formally revised and made
available for public comment in a supplemental or
revised draft EIS.
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Appendix D
Agency NEPA Contacts

http://www.NEPA.gov
http://ceq.eh.doe.gov/nepa/contacts.cfm

The list of Federal NEPA Contacts is maintained on NEPAnet (http://
www.NEPA.gov) under the heading “National Environmental Policy
Act (NEPA)” and is periodically updated.
The complete list is available via the link entitled “Federal NEPA
Contacts” or available directly at http://ceq.eh.doe.gov/nepa/contacts.cfm.
If you do not have computer access, call CEQ at (202) 395-5750 for
assistance.

The CEQ NEPA Contacts are:
Council on Environmental Quality
722 Jackson Place, NW
Washington, DC 20503
Phone: 202-395-5750
Fax: 202-456-6546
Mr. Horst Greczmiel, Associate Director for NEPA Oversight
Ms. Dinah Bear, General Counsel
Mr. Edward (Ted) Boling, Deputy General Counsel
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Appendix E
Some Useful Definitions from the
Council on Environmental Quality
NEPA Implementing Regulations
Excerpts from 40 CFR part 1508
http://ceq.eh.doe.gov/nepa/regs/ceq/toc_ceq.htm

Section 1508.4 Categorical exclusion.
“Categorical exclusion” means a category of actions which do not
individually or cumulatively have a significant effect on the human
environment and which have been found to have no such effect
in procedures adopted by a Federal agency in implementation of
these regulations (Sec. 1507.3) and for which, therefore, neither an
environmental assessment nor an environmental impact statement
is required. An agency may decide in its procedures or otherwise,
to prepare environmental assessments for the reasons stated in Sec.
1508.9 even though it is not required to do so. Any procedures under
this section shall provide for extraordinary circumstances in which a
normally excluded action may have a significant environmental effect.
Section 1508.5 Cooperating agency.
“Cooperating agency” means any Federal agency other than a lead
agency which has jurisdiction by law or special expertise with respect
to any environmental impact involved in a proposal (or a reasonable
alternative) for legislation or other major Federal action significantly
affecting the quality of the human environment. The selection and
responsibilities of a cooperating agency are described in Sec. 1501.6.
A State or local agency of similar qualifications or, when the effects
are on a reservation, an Indian Tribe, may by agreement with the lead
agency become a cooperating agency.
Section 1508.7 Cumulative impact.
“Cumulative impact” is the impact on the environment which results
from the incremental impact of the action when added to other past,
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present, and reasonably foreseeable future actions regardless of what
agency (Federal or non-federal) or person undertakes such other
actions. Cumulative impacts can result from individually minor but
collectively significant actions taking place over a period of time.
Section 1508.8 Effects.
“Effects” include:
(a) Direct effects, which are caused by the action and
occur at the same time and place.
(b) Indirect effects, which are caused by the action and
are later in time or farther removed in distance, but are
still reasonably foreseeable. Indirect effects may include
growth inducing effects and other effects related to
induced changes in the pattern of land use, population
density or growth rate, and related effects on air and
water and other natural systems, including ecosystems.
Effects and impacts as used in these regulations are synonymous.
Effects includes ecological (such as the effects on natural resources
and on the components, structures, and functioning of affected
ecosystems), aesthetic, historic, cultural, economic, social, or health,
whether direct, indirect, or cumulative. Effects may also include
those resulting from actions which may have both beneficial and
detrimental effects, even if on balance the agency believes that the
effect will be beneficial.
Section 1508.9 Environmental assessment.
“Environmental assessment”:
(a) Means a concise public document for which a
Federal agency is responsible that serves to:
1. Briefly provide sufficient evidence and analysis for
determining whether to prepare an environmental
impact statement or a finding of no significant
impact.
2. Aid an agency’s compliance with the Act when no
environmental impact statement is necessary.
3. Facilitate preparation of a statement when one is
necessary.
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(b) Shall include brief discussions of the need for the
proposal, of alternatives as required by section 102(2)
(E), of the environmental impacts of the proposed
action and alternatives, and a listing of agencies and
persons consulted.
Section 1508.11 Environmental impact statement.
“Environmental impact statement” means a detailed written statement
as required by section 102(2)(C) of the Act.
Section 1508.12 Federal agency.
“Federal agency” means all agencies of the Federal Government. It
does not mean the Congress, the Judiciary, or the President, including
the performance of staff functions for the President in his Executive
Office. It also includes for purposes of these regulations States and
units of general local government and Indian Tribes assuming NEPA
responsibilities under section 104(h) of the Housing and Community
Development Act of 1974.
Section 1508.13 Finding of no significant impact.
“Finding of no significant impact” means a document by a Federal
agency briefly presenting the reasons why an action, not otherwise
excluded (Sec. 1508.4), will not have a significant effect on the human
environment and for which an environmental impact statement
therefore will not be prepared. It shall include the environmental
assessment or a summary of it and shall note any other environmental
documents related to it (Sec. 1501.7(a)(5)). If the assessment is
included, the finding need not repeat any of the discussion in the
assessment but may incorporate it by reference.
Section 1508.14 Human environment.
“Human environment” shall be interpreted comprehensively to
include the natural and physical environment and the relationship
of people with that environment. (See the definition of “effects” (Sec.
1508.8).) This means that economic or social effects are not intended
by themselves to require preparation of an environmental impact
statement. When an environmental impact statement is prepared and
economic or social and natural or physical environmental effects are
interrelated, then the environmental impact statement will discuss all
of these effects on the human environment.
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Section 1508.16 Lead agency.
“Lead agency” means the agency or agencies preparing or having
taken primary responsibility for preparing the environmental impact
statement.
Section 1508.18 Major federal action.
“Major federal action” includes actions with effects that may be major
and which are potentially subject to federal control and responsibility.
Major reinforces but does not have a meaning independent of
significantly (Sec. 1508.27). Actions include the circumstance where
the responsible officials fail to act and that failure to act is reviewable
by courts or administrative tribunals under the Administrative
Procedure Act or other applicable law as agency action.
(a) Actions include new and continuing activities,
including projects and programs entirely or partly
financed, assisted, conducted, regulated, or approved
by Federal agencies; new or revised agency rules,
regulations, plans, policies, or procedures; and
legislative proposals (Secs. 1506.8, 1508.17). Actions
do not include funding assistance solely in the form of
general revenue sharing funds, distributed under the
State and Local Fiscal Assistance Act of 1972, 31 U.S.C.
1221 et seq., with no Federal agency control over the
subsequent use of such funds. Actions do not include
bringing judicial or administrative civil or criminal
enforcement actions.
(b) Federal actions tend to fall within one of the
following categories:
1. Adoption of official policy, such as rules,
regulations, and interpretations adopted pursuant
to the Administrative Procedure Act, 5 U.S.C.
551 et seq.; treaties and international conventions
or agreements; formal documents establishing
an agency’s policies which will result in or
substantially alter agency programs.
2. Adoption of formal plans, such as official
documents prepared or approved by Federal
agencies which guide or prescribe alternative uses
of federal resources, upon which future agency
actions will be based.
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3. Adoption of programs, such as a group of
concerted actions to implement a specific policy or
plan; systematic and connected agency decisions
allocating agency resources to implement a specific
statutory program or executive directive.
4. Approval of specific projects, such as construction
or management activities located in a defined
geographic area. Projects include actions approved
by permit or other regulatory decision as well as
federal and federally assisted activities.
Section 1508.20 Mitigation.
“Mitigation” includes:
(a) Avoiding the impact altogether by not taking a
certain action or parts of an action.
(b) Minimizing impacts by limiting the degree or
magnitude of the action and its implementation.
(c) Rectifying the impact by repairing, rehabilitating, or
restoring the affected environment.
(d) Reducing or eliminating the impact over time by
preservation and maintenance operations during the
life of the action.
(e) Compensating for the impact by replacing or
providing substitute resources or environments.
Section 1508.22 Notice of intent.
“Notice of intent” means a notice that an environmental impact
statement will be prepared and considered. The notice shall briefly:
(a) Describe the proposed action and possible
alternatives.
(b) Describe the agency’s proposed scoping process
including whether, when, and where any scoping
meeting will be held.
(c) State the name and address of a person within the
agency who can answer questions about the proposed
action and the environmental impact statement.
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Section 1508.23 Proposal.
“Proposal” exists at that stage in the development of an action when
an agency subject to the Act has a goal and is actively preparing to
make a decision on one or more alternative means of accomplishing
that goal and the effects can be meaningfully evaluated. Preparation
of an environmental impact statement on a proposal should be timed
(Sec. 1502.5) so that the final statement may be completed in time
for the statement to be included in any recommendation or report
on the proposal. A proposal may exist in fact as well as by agency
declaration that one exists.
Section 1508.25 Scope.
“Scope” consists of the range of actions, alternatives, and impacts
to be considered in an environmental impact statement. The scope
of an individual statement may depend on its relationships to other
statements (Secs.1502.20 and 1508.28). To determine the scope of
environmental impact statements, agencies shall consider 3 types of
actions, 3 types of alternatives, and 3 types of impacts. They include:
(a) Actions (other than unconnected single actions)
which may be:
(1) Connected actions, which means that they are
closely related and therefore should be discussed in
the same impact statement. Actions are connected if
they:
(i) Automatically trigger other actions which may
require environmental impact statements.
(ii) Cannot or will not proceed unless other actions
are taken previously or simultaneously.
(iii) Are interdependent parts of a larger action and
depend on the larger action for their justification.
(2) Cumulative actions, which when viewed with other
proposed actions have cumulatively significant
impacts and should therefore be discussed in the
same impact statement.
(3) Similar actions, which when viewed with other
reasonably foreseeable or proposed agency actions,
have similarities that provide a basis for evaluating
their environmental consequencies together, such
as common timing or geography. An agency may
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wish to analyze these actions in the same impact
statement. It should do so when the best way to
assess adequately the combined impacts of similar
actions or reasonable alternatives to such actions is
to treat them in a single impact statement.
(b) Alternatives, which include:
(1) No action alternative.
(2) Other reasonable courses of actions.
(3) Mitigation measures (not in the proposed
action).
(c) Impacts, which may be: (1) Direct; (2) indirect; (3)
cumulative.
Section 1508.27 Significantly.
“Significantly” as used in NEPA requires considerations of both
context and intensity:
(a) Context. This means that the significance of an
action must be analyzed in several contexts such as
society as a whole (human, national), the affected
region, the affected interests, and the locality.
Significance varies with the setting of the proposed
action. For instance, in the case of a site-specific action,
significance would usually depend upon the effects
in the locale rather than in the world as a whole. Both
short- and long-term effects are relevant.
(b) Intensity. This refers to the severity of impact.
Responsible officials must bear in mind that more than
one agency may make decisions about partial aspects of
a major action. The following should be considered in
evaluating intensity:
(1) Impacts that may be both beneficial and adverse.
A significant effect may exist even if the Federal
agency believes that on balance the effect will be
beneficial.
(2) The degree to which the proposed action affects
public health or safety.
(3) Unique characteristics of the geographic area such
as proximity to historic or cultural resources, park
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lands, prime farmlands, wetlands, wild and scenic
rivers, or ecologically critical areas.
(4) The degree to which the effects on the quality of
the human environment are likely to be highly
controversial.
(5) The degree to which the possible effects on the
human environment are highly uncertain or
involve unique or unknown risks.
(6) The degree to which the action may establish a
precedent for future actions with significant effects
or represents a decision in principle about a future
consideration.
(7) Whether the action is related to other actions
with individually insignificant but cumulatively
significant impacts. Significance exists if it is
reasonable to anticipate a cumulatively significant
impact on the environment. Significance cannot
be avoided by terming an action temporary or by
breaking it down into small component parts.
(8) The degree to which the action may adversely
affect districts, sites, highways, structures, or
objects listed in or eligible for listing in the
National Register of Historic Places or may cause
loss or destruction of significant scientific, cultural,
or historical resources.
(9) The degree to which the action may adversely
affect an endangered or threatened species or its
habitat that has been determined to be critical
under the Endangered Species Act of 1973.
(10) Whether the action threatens a violation of Federal,
State, or local law or requirements imposed for the
protection of the environment.
Section 1508.28 Tiering.
“Tiering” refers to the coverage of general matters in broader
environmental impact statements (such as national program or policy
statements) with subsequent narrower statements or environmental
analyses (such as regional or basinwide program statements or
ultimately site-specific statements) incorporating by reference the
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general discussions and concentrating solely on the issues specific to
the statement subsequently prepared. Tiering is appropriate when the
sequence of statements or analyses is:
(a) From a program, plan, or policy environmental
impact statement to a program, plan, or policy
statement or analysis of lesser scope or to a site-specific
statement or analysis.
(b) From an environmental impact statement on a
specific action at an early stage (such as need and site
selection) to a supplement (which is preferred) or a
subsequent statement or analysis at a later stage (such
as environmental mitigation). Tiering in such cases is
appropriate when it helps the lead agency to focus on
the issues which are ripe for decision and exclude from
consideration issues already decided or not yet ripe.
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CIRPAC meeting on conservation, Lake Powell pipeline
Written by or for St. George News  August 11, 2013

ST. GEORGE – The public is invited to attend a CIRPAC meeting Thursday focusing on water conservation and reliability in relation to
the Lake Powell Pipeline at the Washington County Water Conservancy District.
CIRPAC is the water district’s Community Integrated Resource Planning Advisory Committee, is a 29-member citizen advisory
committee that represents the residents of Washington County.a The committee evaluates the district’s management and development
of water resources, conservation, water quality, planning, funding and more.

https://www.stgeorgeutah.com/news/archive/2013/08/11/cirpac-meeting-on-conservation-lake-powell-pipeline/#.X1FgYlVKjIV
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Southern Ute Indian Tribe
Chronology
Beginning – The Utes were created by Sinawav (the Creator) and were placed in the mountains. The
Sinawav told the people they would be few in number but, they would be strong warriors, and protectors
of their lands.
There is no migration story, we were placed here in the mountains, we have always been here, we will
always be here.
1 AD
1150

Shoshonean speaking peoples separate from other Ute-Aztecan group
During the 12th century, Yuman and pueblo type cultures began to be replaced by a

Shoshonean pattern.
1580

The Utes (Mouache band) acquire horses from the Spanish, as related by tribal historians.

1598

New Mexico is settled by the Spanish. Early trade is established between the Ute people and

the Spanish.
1626

Traditional Ute-Hopi conflicts began about this time and reached their pinnacle around 1680.

1626

Earliest written reference to the Utes by the Spanish

1637

First known conflict between Spanish and Utes occurs 1637-1641. Spaniards under Luis de

Rosas captured about 80 Utacas (Utes) for forced labor in Santa Fe workshops.
1637

Utes acquire the horse, making the Utes the first Native Americans to introduce the horse into

their culture. The Utes were part of the group who escaped from Santa Fe and captivity by Spanish
troops led by Luis de Rosas.
1650

The seven Ute bands hold well defined territory.

https://www.southernute-nsn.gov/history/chronology/
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Original Ute Territory

1670

First Peace Treaty between Utes and Spaniards.

1692

Alliance between Paiutes, Apaches, and Hopis, to counter Spanish aggression and expansion.

1700
Beginnings of raids upon Pueblos and Spanish in New Mexico by Utes, Apaches, and Comanche
who formed alliances to carry out raids.
1716

Spanish campaign against Utes and Comanche in preventing raids is not successful.

1730
Utes continue to raid New Mexico settlements from 1730 to 1750. In 1747, Ute attacks
caused the abandonment of Abiquiu. (It was reoccupied in 1748 by the Spaniards).
1746

Spanish defeat a combination of Ute and Comanche forces near Abiquiu.

1747

Spanish carry on a campaign against the Caputa Utes.

1752
Ute leaders, Chiquito, don Tomas, and Barrigon meet with the governor of New Mexico. The
Spanish petition the Utes for a trade agreement for deerskins, in the hopes of forestalling further
conflicts with the Mouache, Caputa and Chaguaguas.
1754

Utes have driven out the Navajos from the upper San Juan drainage.

1754

Mouache Utes enter an alliance with the Jicarilla Apaches.

1760s

Spanish-Ute relations progress to allow Spanish trading ventures into Ute territory as far north

as the Gunnison River.
1770

Utes and Navajos at war with the Hopis

1776
Dominguez-Escalante expedition through Ute territory with the help of a 12 year old Ute boy.
Ute lands are mapped by Miera y Pacheco.
1778

Spanish law prohibits Spaniards and Christianized Indians from trading with the Utes. The ban

was ineffective as traders continued to visit and trade with the Utes.

https://www.southernute-nsn.gov/history/chronology/
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Mouache Utes and Jicarilla Apaches joined New Mexico Governor Juan Bautista de Anza in a

campaign against the Comanche. Comanche forces under Cuerno Verde were defeated.

1786

   
 MENU

Utes represented by Chiefs Moara and Pinto protest the proposed peace treaty between the

Comanche and Spanish. However, Spanish leader
Bautista de Anza prevails and a Peace Treaty
der JJuan
uan Ba
ua
was negotiated between the Mouache Band of Utes, Comanche and Spanish.
1789

Treaty of Peace between the Spanish and Utes and promise of Ute aid against the Comanche

and Navajos. At this time, the Spanish took precautions against an alliance between the Mouache Utes
and Lipan Apaches.
1801

Spanish use Mouache Utes as spies to gather intelligence on plains Indians.

1804

Utes and Jicarilla Apaches joined the Spanish in a campaign against the Navajos.

1806

Battle near Taos between about 400 Mouache Utes and an equal number of Comanche forces.

Lt. Zebulon Pike presents first Anglo-American intrusion into Ute territory.
Two Mouache Utes provide a safe passage to a surgeon under Pike’s to Santa Fe.
1806

Several Spanish and Mexican trading expeditions enter Ute lands from 1806 to 1826.

1809
About 600 Mouache Utes and some Jicarilla Apaches were attacked on the Arkansas River by
the Comanche, Cuampe, and Kiowa. Delgaditio, Mouache chief was killed, along with other leaders
Mano Mocha and El Albo.
1822

Lechat, a Ute leader, proposed treaty with the Americans but little was done immediately.

1829
Opening of the Old Spanish Trail from Santa Fe to San Gabriel, California, partly through Ute
territory.
1832

Bent’s Fort is established in southeastern Colorado.

1833

Ouray is born near Taos

1840s
Constant attacks by the Utes on settlements in the Taos Valley and the area of New Mexico
north of Espanola. Several land grants began to erode the Ute land base.
1844
Caputa attack on Rio Arriba settlements after an altercation between the Utes and the
Governor of New Mexico in Santa Fe.
1845

Caputa Utes attack settlement of Ojo Calienta.

1846
Utes agree to remain peaceful after 60 Ute leaders were induced by William Gilpin to go to
Santa Fe and confer with Col. Doniphan.
1849
First treaty between Utes and the United States at Abiquiu. Chief Quiziachigiate, a Caputa,
signed as principal chief and 28 other Utes signed as subordinate chiefs.
1849

Yellow Nose (Moauche) is born

1850

The Utes began to obtain arms from the Mormons at Salt Lake.

1850

An agency was opened for the Utes at Taos. It was soon closed for lack of funds.

https://www.southernute-nsn.gov/history/chronology/
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Mouache Utes were attacked near Red River by Kiowas and Arapahos. The Utes retreated to

Ojo Caliente.

   

1851

 MENU
Settlements by former Mexican citizens were established in the San Luis Valley. This occurred
through 1853. Livestock activities and farming
began
disrupting
the Ute lifestyle.
g bega
ga
g
an d
isru
1852

The U.S. Government established Fort Massachusetts near Mount Blanca to protect and control

the Utes. Six years later the post was moved six miles and became Fort Garland.
1853

Agency reopened at Taos and Kit Carson was the agent from 1853-59.

1853
An Indian Agent reports war between Mouache Utes and other Indians along the Arkansas
River caused by the scarcity of game. The agent requested the U.S. Government to prevent other
Indians from encroaching on Mouache lands.
1853

Rations were being distributed to the Mouache at Arroyo Hondo and Red River and to the

Caputa on the Chama River.
1854
Ute War started by an attack by Utes on Fort Pueblo. The Utes were mainly from the Mouache
band under the leadership of Chief Tierra Blanca. Several skirmishes resulted in the Indians suing for
peace.
1855
In early summer, a treaty was concluded with the Caputa band and one with the Mouache
band in August. These were not ratified by the United States.
1856

Mouache Chief Cany Attle claims the San Luis Valley.

1857

Cany Attle claims the Conejos Valley.

1857

Officials recommend that the Caputa and Jicarilla Apache be removed to the San Juan River

and assisted in becoming self-sufficient.
1858

Hostilities between the Utes and Navajos.

1859
Temuche, a Caputa Chief, took presents to Navajo camp (Kiatano’s) to maintain friendly
relations.
1860

Utes join U.S. troops in campaigns against the Navajos.

1860
Tabeguache Utes placed under the Denver Agency; Mouache and Jicarilla attached to a subagency at Cimarron on Maxwell’s Ranch; Caputa Utes continue to be served at Abiquiu; Weeminuche
were managed by Tierra Amarilla.
1861

Agency for the Tabeguache Utes established at Conejos; Lafayette Head was the first agent.

1863

Tabeguache cedes San Luis Valley to the U.S.

1868
Treaty with the Utes and a reservation created for them consisting of approximately the
western one-third of Colorado. Ouray selected as principal chief.

https://www.southernute-nsn.gov/history/chronology/
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Ute Lands – 1868

1870

The Weeminuche object to removal to reservation in Colorado. Cabeza Blanca was one of the

principal leaders of the Weeminuche at the time.
1870

Army’s census of 1870 shows 365 Caputa Utes under the leadership of Sobotar.

1871

Denver’s Indian Agency is established and maintained for Utes who continue to hunt buffalo on

the plains.
1873

Mouache conclude treaty at Cimarron.

1873

The Utes cede the San Juan Mountain mining area by terms of the Brunot Agreement.

Ute Lands – 1873

https://www.southernute-nsn.gov/history/chronology/
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President U.S. Grant signs the Brunot Agreement and thousands of Ute lands are now

appropriated by the U.S. government.

1874

   

U. S. takes more Ute lands, granting hunting rights as long the Utes are at peace with the

 MENU

white people. U.S. sets aside a perpetual trust of $5
$50,000
$
50 000 per year in money or bonds which shall be
sufficient to produce the sum of twenty five thousand dollars per annum. Which sum of twenty five
thousand dollars per annum shall be disbursed or invested at the discretion of the president or as he
may direct, for the use and benefit of the Ute Indians annually forever. For said services Ouray Head
Chief of the Ute nation shall receive a salary of one thousand dollars per annum for the term of ten
years or so long as he shall remain head Chief of the Utes and at peace with the people of the United
States. Approved April 29, 1874.
1876

Yellow Nose kills General George Armstrong Custer.

1877
Establishment of the Southern Ute Agency at Ignacio to serve the Caputa, Mouache, and
Weeminuche Ute bands.
1878

Caputa and Weeminuche cede rights to the 1868 reservation.

1878

Fort Lewis established at Pagosa Springs to protect and control the Southern Utes.

1878

Nathan Meeker named Ute agent at White River.

1879
En route to White River agency at the request of Nathan Meeker, Major Thornburgh and 13
men are killed in Ute Attack for violating an agreement with the Utes
1879

Meeker’s attempt to change the lifestyle of the Utes failed. Resulting in the demise of Meeker

and 11 others. Meeker’s destruction of the Utes valued racetrack and killing of their horses was the final
injustice that spurred the attack. The Meeker incident resulted in cries for the removal of all Utes from
Colorado.
1880

Fort Lewis moved to the site near Hesperus, Colorado, on the Southern Ute Reservation.

1880

Ouray goes to Washington DC for treaty negotiations.

1880

Ute Agreement signed, resulting the loss of more acres of Ute land.

1880

Chief Ouray Dies.

1881

Tabeguache and White River Utes removed to the Uintah Reservation in Utah.

1881

Denver and Rio Grande Railroad goes through Southern Ute land.

1886

Consolidation of the Uintah and Ouray Reservations for the Northern Utes.

1888

Utes agree to move to San Juan County, Utah, but Congress fails to ratify agreement.

1891

Fort Lewis deactivated as a military post and becomes an Indian school.

1894

Ute allotment bill presented to Congress.

1895

Ignacio led most of the Weeminuche to the western part of the Southern Ute Reservation in

protest against the government’s policy of land allotment
1895

Utes agree to the allotment bill.

https://www.southernute-nsn.gov/history/chronology/
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New agency set up at Navajo Springs to serve the Weeminuche who did want to accept land in

   

severalty

1896
1905

Allotments are distributed to Southern Utes

 MENU

Buckskin Charley and Antonio Buck (son) travel to Washington, DC, to meet with President

Roosevelt.
1905

Buckskin Charley and five other Native Sovereign leaders in Theodore Roosevelt’s Inaugural

Parade.
1912

Buckskin Charley dedicates the ancient Ute Trail near Manitou Springs in a celebration known

as Shan Kive.
1918

Consolidated Ute Indian Reservation established.

1920

First Southern Ute Tribal Fair held.

1924

American Indians become United States citizens

1925

Reburial of Ouray. Chief Ouray reinterred in Chieftain’s Memorial Cemetery, Ignacio, CO.

1931

Distribution of rations from Federal Government stopped.

1934
Act).

Passage of the Indian Reorganization Act by Congress (commonly called the Wheeler-Howard

1936

Death of Buckskin Charlie at age of 96. He was succeeded by Antonio Buck.

1936
Establishment of a Tribal Council in accordance with the Wheeler-Howard or Indian
Reorganization Act of 1934.
1936

Chief Antonio Buck becomes the first Tribal Chairman of the Southern Utes

1937

Restoration Act returns 222,016 acres to the Southern Utes.

1939
Ute Chieftain’s Memorial dedicated on the Last day of the 1939 Ute Fair. The Memorial honored
Ouray, Severo, Buckskin Charley and Chief Ignacio.
1946
Southern Ute Tribe and rancher Raymond D. Farmer enter into a land exchange to provide land
for La Plata County Municipal airport.
1950

Confederated Ute Tribes, consisting of the Northern Utes, Ute Mountain Utes and Southern Ute

Tribes were awarded a $31,761,206 monetary judgment for lands taken illegally by the U.S.
Government.
1950s

Returning WW ll veterans assist in drafting Rehabilitation Plan utilizing land claims moneys to

establish an economic plan for social welfare of the tribal membership.
1953

Settlement with U.S. Government for Ute land.

https://www.southernute-nsn.gov/history/chronology/
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 MENU

Ute Lands – Present

1954

Ute Rehabilitation Program.

1961

Antonio Buck, Sr., last hereditary chief, dies.

1961

Southern Ute Tribal Council is comprised of two men and four women; Sunshine Smith, Anna

Marie Scott, Euterpe Taylor, Martha Ruth Evensen, John Baker, Sr., and Anthony Burch.
1959

Southern Ute Police Department.

1966

Southern Ute Community Action Program started on reservation

1970
Chimney Rock (located within the Southern Ute reservation) is declared as Archaeological Area
and National Historic Site.
1972

Opening of Pino Nuche Purasa, the motel-restaurant-community building complex, by the

Southern Ute at Ignacio.
1975
Southern Ute Tribe changes enrollment criteria, lowering the blood quantum requirement from
one-half to one-quarter Southern Ute blood. Thus doubling Southern Ute Tribal enrollment.
1977
Buckskin Charley stained window glass dedication in Denver, Colorado. The stained glass
depiction of Chief Buckskin Charley will be displayed in the Capitol building along with other notable
historical figures in Colorado history.

https://www.southernute-nsn.gov/history/chronology/
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 MENU

Chief Buckskin Charlie – designed by Eugene Naranjo

1977
Ute-Comanche Peace Treaty. This historic event sealed a treaty between two powerful tribal
allies that reigned over the southwestern plains. The treaty began in the 1700s and was interrupted
before it was finalized.
1978
Southern Ute Health Center opens. The new facility replaced a clinic that was outdated and illequipped to deliver quality care to the increasing tribal populace.
1984

Tribal Council declares Education as a top priority of the Southern Ute Indian Tribe. In Tribal

Council Resolution No. 84-28, tribal leaders reaffirmed Education as a priority by establishing the Tribal
Higher Education Scholarship Committee and Tribal Higher Education scholarship program.
1985
Elbert J. Floyd Scholarship established by descendants of Elbert J. Floyd, longtime friend of the
Southern Ute people and past BIA Superintendent who assisted the Tribal Council.
1991

New Education Facility housing Higher Education, Private and Public Education opens its doors

in Ignacio, Colorado.
1992
Tribe establishes Red Willow Production Company. Red Willow will buy back natural gas leases
and improve gas well production.
1993
Southern Ute Tribe signs gaming compact with State of Colorado to open a Class lll Casino on
the Southern Ute Indian Reservation.

https://www.southernute-nsn.gov/history/chronology/
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First Iron Horse Motorcycle Rally held at Sky Ute Downs, Ignacio, CO.

   

Red Cedar Gathering Company established to process and transport tribal natural gas.

1999

Financial Plan adopted, separating Tribal
Government
from its business enterprises.
iba
al Go
G
over
ernm

2000

Growth Fund Implementation Plan enacted by Tribal Council creating the Growth and

 MENU

Permanent Funds.
2000

Southern Ute Indian Academy opens to provide services to Southern Ute Children or children

of Southern Utes, from infancy to twelve years old.
2001

On June 8, the Southern Ute Tribe was awarded a Triple AAA general-obligation bond rating,

the highest credit rating possible. The Southern Ute Tribe is the first Native American tribe to earn the
rating.
2001

SunUte Community Center opens its doors. The facility houses a gymnasium, adult and

children’s swimming pools, classrooms, weight lifting and exercise equipment.
2003

Chairman Leonard C. Burch dies. Burch led the Southern Ute Tribe for over 40 years.

2003
On December 1, the Leonard C. Burch ribbon cutting ceremony for the Leonard C. Burch Tribal
Administration Building was held.
2004

New Housing areas, Cedar Point East and West open.

2004
The U.S. Post Office in Ignacio, Colorado was officially designated by Congress as the “Leonard
C. Burch Post Office Building.”
2005

Southern Ute Tribal Growth Fund Building opens.

2006
Mercy Medical Center Grand Opening held June 23. The land for the medical complex was
donated by the Southern Ute Tribe.
2008
Southern Ute Alternative Energy established to manage alternative and renewable energy
investments.
2008

New Sky Ute Casino and Resort Opens. The resort features 140 rooms complete with refined

suites, four restaurants, and bowling alley.
2009

Southern Ute Indian Tribe approves hunting and fishing in the off-reservation Brunot area,

including rare game species. Tribal hunters will participate in the special hunt with special permits.
2009
Southern Ute Indian Tribe takes over Operation of Southern Ute Health Center after successful
litigation with the Indian Health Service.
2009

Lake Nighthorse is filled with water supplied from the Animas La Plata Project.

2009
Housing and Urban Development awards the Southern Ute Indian Tribe $1,233,976 in housing
grants to improve tribal housing.
2009

Solix and the Southern Ute Indian Tribe Partner on Algae Plant, an alternative energy facility

2009

Southern Ute Indian Tribe hosts First Annual Tri-Ute Games.

2010
Annie Bettini Memorial Stone Dedication at the Southern Ute Academy. Ms. Bettini was an
outstanding tribal elder, linguist, and educator who advocated for higher education, and her great belief
https://www.southernute-nsn.gov/history/chronology/
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in the Creator.

   

Multi-Purpose building and Memorial Chapel open. The Multi-purpose building is a 16,350
 MENU
2010
square foot facility and the Memorial Chapel consists of 5,048 square feet. The facilities offer services to
the tribal membership at no cost.
2011

Pearl Casias is elected Chairperson. Ms. Casias is the first woman Chairperson of the Southern

Utes
2011

February 18 declared by the State of Colorado as “Ute Recognition Day”.

2011

Southern Ute Indian Tribe and Durango Discovery Museum enter into five year agreement to

provide science, technology, engineering, and math education that will serve tribal youth through high
school.
2011

New Southern Ute Culture Center and Museum opens.

2012
President Barack Obama declares Chimney Rock the site of ancient Pueblo ruins (Located
within the boundaries of the Southern Ute Indian reservation as a National Monument on September 12.
2012

In November, the National Christmas Tree is harvested from the White River National Forest.

Ute Elders from all three Ute tribes participate in commemorating the event. In December, Elders from
all three Ute domains travel to the Nation’s capital to witness first-hand Christmas tree dedications.

Southern Ute Indian Tribe
Home
News
Government
Culture
History
Visit
Business
Contact Us
Tribal Members
Southern Ute Store
Southern Ute Veterans Association

Tribal Government
Southern Ute Indian Tribe
Southern Ute Museum
Southern Ute Drum
Southern Ute Montessori Academy
SunUte Community Center
Multi-Purpose Facility and Chapel
Boys and Girls Club
Lake Capote Recreation Area
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Casino

Sky Ute Casino and Resort

 MENU

Growth Fund
Southern Ute Growth Fund
Red Willow Production Company
Red Cedar Gathering Company
Aka Energy Company
Southern Ute Dept. of Energy
GF Properties Group
GF Private Equity Group
GF Ventures
Southern Ute Utilities
Sky Ute Fairgrounds
Shared Services
Southern Ute Shared Services
©2020 Southern Ute Indian Tribe | Terms of Use | Privacy Statement | Employee Webmail
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Cave Creek Facing Expensive Invasive Mussel Removal | KJZZ

Cave Creek Facing Expensive Invasive Mussel Removal
By Alejandra Guillen
Published: Monday, July 21, 2014 - 4:17pm
Updated: Monday, July 21, 2014 - 5:02pm

(Photo courtesy of Arizona Game and Fish Department)
Quagga mussels attach to hard surfaces like boats and water pipes.
Quagga mussels have made their way into Cave Creek water pumps, which may cost the town thousands of dollars to get rid of. The
mussels are an invasive and non-native species to Arizona.
Quagga mussels can damage and clog pipes and valves. Salt River Project’s Senior Environmental Scientist Lesly Swanson says
recreational boaters are the likely source of the problem.
“They’re hitchhikers. So they’ll be on the boat itself or on the trailer or in the piping of the boat. And the mussels can clam up or hold
their breath for about 7 to 10 days and when the boat is put in a new body of water, they’ll still be alive," Swanson said.
Scott Bryan of the Central Arizona Project says quaggas appeared in Arizona in 2007 after infesting Lake Mead in Nevada.
“They pretty much infested the lower Colorado River from that time… including Lake Havasu. Lake Havasu is where our intakes are,
that’s where we get our source water. So once it got into Lake Havasu, they spread across the CAP canal and into Lake Pleasant as well,"
Bryan said.
Bryan says the buildup in the CAP sources isn’t causing any problems for them and there is no indication of a larger problem in the
Valley.
Cave Creek issued its first emergency alert earlier this month urging to cut back on water usage.
The mussel removal could cost the town of Cave Creek nearly $50,000 for emergency fixes.
Updated 7/21/2014 at 5:01 p.m.

We use cookies on this site to enhance your user experience. Please review our
privacy policy for more information.

https://kjzz.org/content/38463/cave-creek-facing-expensive-invasive-mussel-removal
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Methods, Section 8

Benefit Transfer Method
Estimates economic values by transferring existing benefit estimates from studies already
completed for another location or issue.
1. Overview
2. Why Use the Benefit Transfer Method?
3. Application of the Benefit Transfer Method
4. Summary of the Benefit Transfer Method
5. Applying the Benefit Transfer Method
6. Advantages of the Benefit Transfer Method
7. Issues and Limitations of the Benefit Transfer Method

Overview
The benefit transfer method is used to estimate economic values for ecosystem
services by transferring available information from studies already completed in
another location and/or context. For example, values for recreational fishing in a
particular state may be estimated by applying measures of recreational fishing
values from a study conducted in another state.
Thus, the basic goal of benefit transfer is to estimate benefits for one context by
adapting an estimate of benefits from some other context. Benefit transfer is often
used when it is too expensive and/or there is too little time available to conduct an
original valuation study, yet some measure of benefits is needed. It is important to
note that benefit transfers can only be as accurate as the initial study.
This section continues with some example applications of the benefit transfer
method, followed by a more complete technical description of the method and its
advantages and limitations.
Hypothetical Situation
A park is being upgraded to provide additional recreational opportunities. One
proposal is to add a swimming beach to the lake. Agency staff want to know the
benefits of the new beach, but do not want to spend a great deal of money on a
valuation study.
Why Use the Benefit Transfer Method?
The benefit transfer method was selected in this case for two main reasons. First,
the agency does not have a large budget for site-specific benefits studies. Second,
values for recreational uses are relatively easy to transfer.
Application of the Benefit Transfer Method
Step 1:
The first step is to identify existing studies or values that can be used for the
transfer. In this case, the researcher would look for studies that value beach use,
specifically for lake beaches if possible. For the purposes of this example, assume
that the researcher has found two travel cost studies that estimated values for
swimming at lake beaches.
Step 2:
The second step is to decide whether the existing values are transferable. The
existing values or studies would be evaluated based on several criteria, including:
1. Is the service being valued comparable to the service valued in the existing
studie(s)? Some factors that determine comparability are similar types of sites
(e.g., lake beaches in a park), similar quality of sites (e.g., water quality and

https://ecosystemvaluation.org/benefit_transfer.htm
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facilities), and similar availability of substitutes (e.g., the number of other lake
beaches nearby).
2. Are characteristics of the relevant population comparable? For example, are
demographics similar between the area where the existing study was
conducted and the area being valued? If not, are data available to make
adjustments?
In the example, the first study is for a similar lake beach. The beach is also in a
park, has comparable water quality and facilities, and a similar number of substitute
sites in the area. However, it is located in an urban area, while the beach being
valued is in a rural area. Thus, the characteristics of visitors can be expected to be
different for the two sites. The second study is in a rural area with similar types of
visitors, but the lake has many more available substitutes.
Step 3:
The next step is to evaluate the quality of studies to be transferred. The better the
quality of the initial study, the more accurate and useful the transferred value will be.
This requires the professional judgment of the researcher. In this example, the
researcher has decided that both studies are acceptable in terms of quality.
Step 4:
The final step is to adjust the existing values to better reflect the values for the site
under consideration, using whatever information is available and relevant. The
researcher may need to collect some supplemental data in order to do this well. For
example, in this case, the sites valued in each of the existing studies differ from the
site of interest. The researcher might adjust the values from the first study by
applying demographic data to adjust for the differences in users. If the second study
has a benefit function that includes the number of substitute sites, the function could
be adjusted to reflect the different number of substitutes available at the site of
interest.
In addition, because the beach will be new, the researcher will need to estimate how
many people will use the beach. This might be accomplished by a survey of park
visitors, asking whether they would use a beach on the lake, and how many times
they would use it. The researcher would then multiply these visitation estimates by
the value per day for beach use (adjusted for differences in population and site
characteristics), to get an estimate of the economic benefits for the new beach.
Case Study Examples of the Benefit Transfer Method:
Case # 1? Wetlands Restoration in Saginaw Bay, Michigan
The Situation
The State of Michigan is considering plans to protect and restore coastal wetlands
along the southern shore of Saginaw Bay.
The Challenge
The State must estimate the potential benefits from protecting and restoring the
wetlands. A survey asked people about their support for restoring wetlands, but did
not include a valuation question. Therefore, the researchers used benefit transfer
methods to estimate the value of protecting and restoring wetlands around the Bay.
The Application
A valuation study for proposed wetlands protection and restoration of Ohio?s Lake
Erie coastal wetlands was used for the benefit transfer. Researchers assumed that
the values estimated for Ohio were similar enough to be transferable to Michigan.
The study valued similar programs and quantities of wetlands to those proposed in
Michigan. However, coastal residents were not surveyed. Thus, the transfer of
values from the Ohio study to coastal residents in Michigan requires the assumption
that coastal residents have values similar to those of residents of other areas of the
drainage basin.
Results
Estimates of wetland values for Michigan, based on the Ohio study, ranged from
$500 per acre to $9,000 per acre for residents of the drainage basin, and from
$7,200 per acre to $61,000 per acre for residents of the State of Michigan. These
values can be used to evaluate decisions concerning purchase and restoration of
wetlands around the Saginaw Bay.

Case # 2?Benefits of Water Pollution Controls on Pulp and Paper Mills
https://ecosystemvaluation.org/benefit_transfer.htm
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The Situation
The Clean Water Act provides standards for water quality that affect the pulp and
paper industry, which must implement technological improvements to bring water
quality up to standards.
The Challenge
Researchers attempted to assess the benefits of water quality improvements in a
particular set of stream segments where pulp and paper mills discharge effluent.
Clean Water Act policies mandate specific controls for effluent. This determines
downstream water quality, which in turn affects benefits to recreational users of the
streams, as well as non-use benefits from improved water quality.
The Application
Researchers used benefit transfer to estimate the economic benefits of improved
water quality. They selected streams affected by 68 mills for the study. The
researchers began by collecting data on existing water quality and pollution control
costs for the streams, and assigning feasible uses for each stream, based on
existing water quality.
The benefits transfer was based on three studies of other rivers, the Charles River in
Boston, and the Monongahela River in western Pennsylvania that valued changes in
water quality. Two were contingent valuation studies, and one was a travel cost
study. Both recreational and non-use benefits were considered.
Results
The researchers found that, even using the upper bound estimate of benefits?$66
million? total benefits for the 68 mills were only two-thirds of the costs to these mills?
$95.5 million. The total costs to the entire pulp and paper industry were estimated at
$310 million. If the 68 mills selected are assumed to be representative of the total of
306 mills, the upper bound estimate of the economic benefits of pollution control
would be about 50% of the costs.

Summary of the Benefit Transfer Method
The benefit transfer method is used to estimate economic values for ecosystem
services by transferring available information from studies already completed in
another location and/or context. For example, values for recreational fishing in a
particular state may be estimated by applying measures of recreational fishing
values from a study conducted in another state.
Thus, the basic goal of benefit transfer is to estimate benefits for one context by
adapting an estimate of benefits from some other context. Benefit transfer is often
used when it is too expensive and/or there is too little time available to conduct an
original valuation study, yet some measure of benefits is needed. It is important to
note that benefit transfers can only be as accurate as the initial study.
The simplest type of benefit transfer is the unit day approach, where existing values
for activity days are used to value the same activity at other sites. These estimates
are based on expert judgment in combining and averaging benefit estimates from a
number of existing studies. These ?unit day values? may be adjusted for
characteristics of the study site when they are applied.
A more rigorous approach involves transferring a benefit function from another
study. The benefit function statistically relates peoples? willingness to pay to
characteristics of the ecosystem and the people whose values were elicited. When
a benefit function is transferred, adjustments can be made for differences in these
characteristics, thus allowing for more precision in transferring benefit estimates
between contexts.
Different standards for benefit transfer may be applied in different contexts. For
example, a higher standard of accuracy may be required when the costs of making a
poor decision are higher. A lower standard of accuracy may be acceptable when
costs are lower, such as when the information from the benefit transfer is only one of
a number of sources of information, or when it is used as a screening tool for the
early stages of a policy analysis.
The benefit transfer method is most reliable when the original site and the study site
are very similar in terms of factors such as quality, location, and population
characteristics; when the environmental change is very similar for the two sites; and
when the original valuation study was carefully conducted and used sound valuation
techniques.
https://ecosystemvaluation.org/benefit_transfer.htm
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Applying the Benefit Transfer Method
Application of the benefit transfer method involves several steps. First, identify
existing studies or values that can be used for the transfer. There are a number of
valuation databases that can be useful (see the Links section for more information).
Second, evaluate the existing values to determine whether they are appropriately
transferable. Consider whether:
the service being valued is comparable to the service valued in the existing
studie(s). This includes determining whether the features and qualities of sites
or ecosystems are similar, including the availability of substitutes.
the characteristics of the relevant population are comparable. This includes
determining whether the demographics, and peoples? preferences, are similar
between the area where the existing study was conducted and the area being
valued.
Third, evaluate the quality of studies to be transferred. The better the quality of the
initial study, the more accurate and useful the transferred value will be. This step
requires professional judgment of the researcher. Fourth, adjust the existing values
to better reflect the values for the site under consideration, using whatever
information is available and relevant. The researcher may need to collect
supplemental data in order to do this well. For example, the researcher might
survey key informants, talk to the investigators of the original studies, get the original
data sets, or collect some primary data at the study site to use to make
adjustments. Finally, estimate the total value by multiplying the transferred values by
the number of affected people.
Advantages of the Damage Cost Avoided and Replacement Cost Methods
Benefit transfer is typically less costly than conducting an original valuation
study.
Economic benefits can be estimated more quickly than when undertaking an
original valuation study.
The method can be used as a screening technique to determine if a more
detailed, original valuation study should be conducted.
The method can easily and quickly be applied for making gross estimates of
recreational values. The more similar the sites and the recreational
experiences, the fewer biases will result.

Issues and Limitations
Benefit transfer may not be accurate, except for making gross estimates of
recreational values, unless the sites share all of the site, location, and user
specific characteristics.
Good studies for the policy or issue in question may not be available.
It may be difficult to track down appropriate studies, since many are not
published.
Reporting of existing studies may be inadequate to make the needed
adjustments.
Adequacy of existing studies may be difficult to assess.
Extrapolation beyond the range of characteristics of the initial study is not
recommended.
· Benefit transfers can only be as accurate as the initial value estimate.
Unit value estimates can quickly become dated.

Back to top
https://ecosystemvaluation.org/benefit_transfer.htm
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Back to:
Method 7: Contingent Choice Method

Back to:
Dollar-Based Ecosystem Valuation Methods

Related Links:
WaterLife.org.uk - healthy water project in UK and Europe
WeriGuam.com - Water and Environmental Research Institute of the Western Pacific (WERI) at the University of Guam

Purposes & Uses of this Website

https://ecosystemvaluation.org/benefit_transfer.htm
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Battling invasive mussels comes with a high cost | Alberta Farmer Express
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Recent News
Proposed DOE Showerhead and Clothes Washer Regulations Would Severely Reduce Water E¨ciency
September 3, 2020
The U.S. Department of Energy (DOE) has proposed a rule to approve new showerheads, following up on President Trump's...
more »
https://www.allianceforwaterefficiency.org/#
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AWE Seeks Applicants for Program Planner Position
July 20, 2020
The Alliance for Water E¨ciency (AWE) seeks a quali¦ed individual to serve in the position of Program Planner. The chosen...
more »
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Water E¨ciency Watch - July 2020
July 8, 2020
In this Issue: AWE Releases Report on Water Affordability in Detroit; Congress Passes HR 2—Includes Tax Exemption for
Water... more »
More News »

Upcoming Events
Amy Vickers Introduction to Water E¨ciency Training: Session 1
Wednesday, September 9, 2020 - 9:00am
WateReuse Symposium
Monday, September 14, 2020 - 9:00am to Wednesday, September 16, 2020 - 5:00pm
Amy Vickers Introduction to Water E¨ciency Training: Session 2
Thursday, September 17, 2020 - 9:00am
AWWA Virtual Summit
Wednesday, September 23, 2020 to Thursday, September 24, 2020
CalWEP Fall Plenary - Virtual
Thursday, September 24, 2020
More Events »

Alliance for Water EfØciency
33 N. LaSalle Street, Suite 2275
Chicago, Illinois 60602
773-360-5100
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From:
Sent:
To:

Subject:
Attachments:

LISA RUTHERFORD <lisar@bajabb.com>
Friday, September 4, 2020 10:19 AM
LPP, BOR-sha-PRO; Baxter, Rick J; Ferris, Dawna E;
PAComments, BOR-sha-UC; Duke, Marlon B; Goff, Laura
(Callie) C; Tibbetts, Gloria A; Bunting, Whitney; Hughes,
Amber L; Favour, Nancy L; Christian, Lorraine M; Boshell,
Brandon E
[EXTERNAL] Fwd: RUTHERFORD/VAN DAM LPP DEIS public
comments PDF ATTACHMENTS Batch 3
2015-Conservation-Plan WCWCD.pdf; 20190118-ATT-DWater-Cons-Program-Comparison.pdf; 20160301-5013_Exh 1
- Local Waters Alt to LPP.PDF;
2015+LPP+Economic+Analysis+Full+Report.pdf;
2011SECUREWaterReport.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please include the attached pdf documents with RUTHERFORD/VAN DAM LPP DEIS
comments. Our ISP limits the size of our attachments so must send in batches.
Thank you.
Lisa Rutherford and Paul Van Dam
Ivins, Utah
From: "LISA RUTHERFORD" <lisar@bajabb.com>
To: lpp@usbr.gov, "Rick Baxter" <rbaxter@usbr.gov>
Cc: d8ferris@blm.gov, UtahComments@usbr.gov, mduke@usbr.gov, lgoff@blm.gov,
gtibbetts@blm.gov, wbunting@blm.gov, ahughes@blm.gov, nfavour@blm.gov,
lmchrist@blm.gov, bboshell@blm.gov
Sent: Friday, September 4, 2020 7:54:00 AM
Subject: RUTHERFORD/VAN DAM Lake Powell Pipeline DEIS public comments
Mr. Rick Baxter, Project Manager, Bureau of Reclamation and other agency officials,
Attached are our comments regarding the proposed Lake Powell Pipeline and the Draft
Environmental Impact Statement that describes the potential environmental impacts of the No
Action Alternative and

two action alternatives for the LPP, proposed by the Utah Board of Water Resources (UBWR).
We have included BLM officials in this mailing since BLM has such a key role in this project.
Resources referenced in our comment document footnotes will be sent to you in pdf format, as
required by agencies, following this submittal. We do not mean to overwhelm you with the many
pdfs we will be sending, but since the information is part of our comments and pdfs are what the
agencies require, we must comply.
Thank you for considering our concerns as you complete your review and make decisions
regarding this project that poses many challenges for our state, county, and citizens. And, thank
you for all the work you are doing on issues of importance to this nation. No matter what the
political climate, we believe you will strive to make the best decisions based on the best
available science for the good of our land and other resources.
Sincerely,
Lisa Rutherford and Paul Van Dam
Ivins, Utah
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2SXIW

6IPMEFPI]MIPHJSV5YEMPERH7ERH,SPPS[6IWIVZSMVW
MRGPYHIW]MIPHWJVSQ/SPSFERH1IEHS[,SPPS[
6IWIVZSMVW

7YTTP]YXMPM^IW[EXIVVMKLXWERHREXYVEPFEWMRVIGLEVKI
7SYVGISJHEXE;2%

5YEMP'VIIO6IWIVZSMV



GYPMREV]HIQERHW8LIGMXMIWERHXS[RWMR;EWLMRKXSR
'SYRX]HIZIPSTIHMRHITIRHIRX[EXIVGSPPIGXMSRERH
XVIEXQIRXW]WXIQWSZIVXLI]IEVW7MRGIXLIHMWXVMGX´W
½VWX TVSNIGX MR XLI QMHW XLI QENSV QYRMGMTEP
[EXIVW]WXIQWLEZIFIGSQIMRGVIEWMRKP]MRXIKVEXIH
+VSYRH[EXIVWSYVGIW[MXLMRXLIHMWXVMGXWIVZMGIEVIE
EVI GPSWIH XS JYVXLIV ETTVSTVMEXMSRW F] XLI 9XEL
WXEXI IRKMRIIV [MXL XLI I\GITXMSR SJ XLI 'EREER
+ET HVEMREKI IEWX SJ XLI ,YVVMGERI 'PMJJW ERH XLI
&IEZIV(EQ;EWLHVEMREKI[LMGLEVISTIRXSWQEPP
KVSYRH[EXIV ETTVSTVMEXMSRW JSV HSQIWXMG ½PMRKW
2I[ HMZIVWMSRW ERH YWIW QYWX FI EGGSQTPMWLIH F]
GLERKI ETTPMGEXMSRW ½PIH SR TVIZMSYWP] ETTVSZIH
[EXIVVMKLXW

)\MWXMRK7YTTPMIW
&IGEYWI QSWX SJ XLI VIEHMP] EZEMPEFPI [EXIV MR XLI
GSYRX] LEW FIIR HIZIPSTIH ERH ZMVXYEPP] RS RI[
[EXIVVMKLXWEVIEZEMPEFPIXLIPEVKIVQYRMGMTEPMXMIWEVI
KIRIVEPP] VIP]MRK YTSR XLI HMWXVMGX JSV JYXYVI [EXIV
WYTTPMIW QSWX SJ [LMGL [MPP FI TVSZMHIH XLVSYKL
PEVKI[EXIVTVSNIGXWXLEXVIUYMVIEVIKMSREPJYRHMRK
FEWI

8LI MRJSVQEXMSR MR8EFPI  PMWXW HMWXVMGX GYPMREV]
[EXIV WYTTPMIW 3TIVEXMSREP ¾I\MFMPMX] MW GSRXMRYEPP]
FIMRK IRLERGIH MR SVHIV XS EZIVX [EXIV WYTTP]
WLSVXEKIW8LI XEFPI WYQQEVM^IW XLI VIPMEFPI ]MIPH
JSV HMWXVMGX TVSNIGXW JSV GYPMREV] TYVTSWIW 'YPMREV]
WYTTPMIWGEREPWSFIYWIHXSQIIXWIGSRHEV][EXIV
HIQERHWMJRIGIWWEV]
8LI JSPPS[MRK QET *MKYVI  MRHMGEXIW [LIVI XLI
TVSNIGXWERH[EXIVWSYVGIWMR;EWLMRKXSR'SYRX]

-RXIVW]WXIQ%KVIIQIRXW¯
6IKMSREP;EXIV7YTTP]%KVIIQIRX
3R %TVMP   XLI HMWXVMGX MQTPIQIRXIH E
GSSTIVEXMZI 6IKMSREP ;EXIV 7YTTP] %KVIIQIRX
6;7%  XLEX GYVVIRXP] MRGPYHIW IMKLX QYRMGMTEP
TEVXRIVW 'SPPIGXMZIP] XLIWI QYRMGMTEPMXMIW TVSZMHI
[EXIVERH[EWXI[EXIVWIVZMGIWXSQSVIXLER
WSYXLIVR 9XEL VIWMHIRXW ERH ½ZI QMPPMSR ERRYEP
ZMWMXSVW 8LI 6;7% QYRMGMTEP TEVXRIVW EVI PMWXIH
FIPS[[MXLXLIHEXIXLIEKVIIQIRX[EWI\IGYXIH
8LI6;7%MQTPIQIRXIHERI[TVMGMRKQIGLERMWQW
XSIRGSYVEKI[EXIVGSRWIVZEXMSRF]IPMQMREXMRKXEOI
SVTE]GSRXVEGXWXLEXVIUYMVIFPSGOWSJ[EXIVXSFI
TEMH JSV [LIXLIV SV RSX XLI] EVI YWIH -R EHHMXMSR
XLI EKVIIQIRX IRGSYVEKIW FIXXIV TEVXRIVWLMTW

MR VIWSYVGI WLEVMRK 8LI 6;7% EPWS MQTSWIW
GSRWIVZEXMSR ERH [EXIV UYEPMX] VIUYMVIQIRXW SR
QYRMGMTEP TEVXRIVW XLVSYKL YRMJSVQ WXMTYPEXMSRW SR
[EXIV YWI PERHWGETI SVHMRERGIW ERH [EXIV VIYWI
-QTEGX JIIW EVI GLEVKIH SR RI[ VIWMHIRXMEP ERH
GSQQIVGMEPHIZIPSTQIRXXSGSZIVXLIGSWXWSJ[EXIV
HIZIPSTQIRX XS QIIX XLI RIIHW SJ KVS[XL -QTEGX
JIIW TEMH F] RI[ HIZIPSTQIRX JSV GETMXEP GSWXW SJ
JEGMPMXMIW RIGIWWEV] XS WYTTP] [EXIV EVI MRGVIEWIH
[MXLMRGVIEWMRKMVVMKEXIHEVIEXLYWIRGSYVEKMRKRI[
HIZIPSTQIRXXSQMRMQM^ISYXHSSVYWISJ[EXIV0SXW
MRI\GIWWSJWUYEVIJIIXTE]JSVXLIEHHMXMSREP
EVIE YRPIWW E [EXIV GSRWIVZEXMSR EKVIIQIRX MW
VIGSVHIHXSPMQMXMVVMKEXIHPERHWGETI

6;7%/I]MR%HHMXMSREP'SRWIVZEXMSR
7XVEXIKMIW
9RHIV XLI 6;7% QYRMGMTEP TEVXRIVW VIXEMR XLIMV
I\MWXMRK[EXIVVIWSYVGIWVMKLXWERHJEGMPMXMIWI\GITX
XS XLI I\XIRX XLEX XLI] GLSSWI XS MRXIKVEXI XLIQ
[MXL XLI HMWXVMGX´W W]WXIQ %W QYRMGMTEPMXMIW KVS[
ERH XLIMV VIWTIGXMZI [EXIV VIWSYVGIW EVI JYPP]
HIZIPSTIH XLI 6;7% [MPP FIGSQI XLI QIGLERMWQ
F] [LMGL XLI] [MPP QIIX JYXYVI HIQERH 8EFPI
 PMWXW XLI [EXIV VIWSYVGIW SJ GYVVIRX 6;7%
QYRMGMTEPTEVXRIVW
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;IPPWEVIPMQMXIHXS SJXLIMVQE\MQYQGETEGMX]JSVVIPMEFPIWYTTP][LIR[IPPTYQTGETEGMX]MWXLIPMQMXMRKJEGXSV7TVMRKWERHWYVJEGI
[EXIVWYTTPMIWEVIIUYEPXSXLIMVVIWTIGXMZIQE\MQYQGETEGMXMIW

6IPMEFPI[EXIVWYTTP]MWGSRWMHIVIHXSFIIUYEPXSGEPGYPEXIH[EXIVYWI

,EWGSRXVEGX[MXLXLI;';'(JSVEHHMXMSREP[EXIVWYTTP]

6IPMEFPI[IPPWYTTP]MWGEPGYPEXIHFEWIHSR7ERXE'PEVE´W S[RIVWLMTSJ[IPPWMR7RS['ER]SR'SQTEGX]MIPH

6IPMEFPI[IPPWYTTP]MWGEPGYPEXIHFEWIHSR7X+ISVKI´W S[RIVWLMTSJ[IPPWMR7RS['ER]SR'SQTEGX]MIPH,S[IZIV7X+ISVKILEW
QSVI[IPP[EXIVVMKLXWEZEMPEFPIJSVEHHMXMSREPWYTTP]MJRIIHIH
7SYVGI;2%

8EOMRKXMQIXSWQIPPXLI¾S[IVWEX6IH,MPPW(IWIVX+EVHIR



'LETXIV 'YVVIRX;EXIV(IQERHW


8EFPI4STYPEXMSRJSV;EWLMRKXSR
'SYRX]´W1ENSV'MXMIW
'MX](MWXVMGX
,YVVMGERI
-ZMRW
0E:IVOMR
7ERXE'PEVE
7X+ISVKI
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7SYVGI;2%

*MKYVI;EXIV'SRWYQTXMSR
F]YWIVKVSYT
2SRTSXEFPI


6IWMHIRXMEP
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2SXIW
*MKYVIMWFEWIHSR[EXIVYWIHEXE
7IGSRHEV]YWIMRGPYHIWYRXVIEXIH[EXIVJSVSYXHSSV
MVVMKEXMSRYWIJSVVIWMHIRXMEPWMRKPIJEQMP]QYPXMJEQMP]
WIGSRHLSQIGSQQIVGMEPMRHYWXVMEPERHMRWXMXYXMSREP
GYWXSQIVGEXIKSVMIW
2SRVIZIRYI[EXIVMWRSXMRGPYHIHMRXLMW½KYVI



;LIRTPERRMRKJSVXLIJYXYVIRIIHWSJEGSQQYRMX]
[EXIVQEREKIVWGEPGYPEXIGYVVIRXHIQERHERHPSSO
EX KVS[XL TVSNIGXMSRW 8LI QSWX GSQQSR QIXVMG
XS QIEWYVI [EXIV YWI MW KEPPSRW TIV GETMXE TIV HE]
+4'( 9XEL´WTSTYPEXMSRTVSNIGXMSRWEVITVITEVIH
F]XLI+SZIVRSV´W3J½GISJ1EREKIQIRXERH&YHKIX
+31&   %PP YXMPMXMIW MR 9XEL YWI XLI +31&´W
RYQFIVWJSVGSRWMWXIRG]LMWXSVMGEPTSTYPEXMSR
JSV QENSV GMXMIW MR;EWLMRKXSR 'SYRX] MW PMWXIH MR
8EFPI

1IEWYVMRK+4'(
9XEL (;6I GEPGYPEXIW +4'( FEWIH SR XSXEP
KEPPSRWSJ[EXIVYWIH XVIEXIHERHYRXVIEXIH[EXIV
HMZIVXIH SV [MXLHVE[R JSV VIWMHIRXMEP GSQQIVGMEP
MRWXMXYXMSREP ERH MRHYWXVMEP GYWXSQIVW  HMZMHIH F]
XLI TIVQERIRX TSTYPEXMSR8LI [EXIV MRHYWXV] LEW
RSXIWXEFPMWLIHEWXERHEVHJSVGEPGYPEXMRK+4'(8LI
(;6ILEWVIWIEVGLIHXLIQER]JEGXSVWERHZEVMEFPIW
JSVGEPGYPEXMRK+4'(YWIHF]SXLIV[IWXIVRWXEXIW
ERHSV GMXMIW ERH JSYRH QER] MRGSRWMWXIRGMIW
8LIVIJSVI [LMPI 9XEL YWIW +4'( RYQFIVW JSV
TPERRMRKTYVTSWIW+4'(RYQFIVWEVIRSXWYMXEFPI
JSV GSQTEVMRK [EXIV YWI IJ½GMIRGMIW [MXL SXLIV
WXEXIWERHSVGMXMIW

 ;EXIV 9WI ¯ 6IWMHIRXMEP
'SQQIVGMEP-RWXMXYXMSREPERH-RHYWXVMEP
6IWMHIRXMEP[EXIVYWIMR;EWLMRKXSR'SYRX]MR
[EW  +4'( '-- YWI GSRXVMFYXIH  +4'(
'YPMREV] [EXIV YWI [EW  +4'( WIGSRHEV] [EW
+4'(ERHXLIXSXEP[EW+4'(
*MKYVI  TVSZMHIW E FVIEOHS[R SJ VIWMHIRXMEP
[EXIV YWI JSV FSXL SYXHSSV ERH MRHSSV YWI ERH
'SQQIVGMEP -RHYWXVMEP ERH -RWXMXYXMSREP '--  [EXIV
YWI FEWIHSRHEXE 0SSOMRKEXXSXEP[EXIVYWI
*MKYVIWLS[WXLIFVIEOHS[RSJ[EXIVYWIF]
KVSYTMRTIVGIRXEKIW

*MKYVI  WLS[W XLI FVIEOHS[R SJ VIWMHIRXMEP
[EXIVYWIMRXSMRHSSVERHSYXHSSVGSQTSRIRXW8LMW
FVIEOHS[R MW FEWIH SR XLI EWWYQTXMSR XLEX [EXIV
YWI HYVMRK XLI QSRXLW SJ (IGIQFIV ERH .ERYEV]
VITVIWIRXMRHSSV[EXIVYWIWMRGISYXHSSV[EXIVYWI
MWEXEQMRMQYQ;EXIVTVSZMHIVWPSSOEXLMWXSVMGEP
YWITEXXIVRWERHJSGYW[EXIVGSRWIVZEXMSRTPERRMRK
MRGEXIKSVMIW[MXLXLILMKLIWXLMWXSVMGEPYWI-RHSSV
YWIMWETTVS\MQEXIP] SJ[EXIVGSRWYQTXMSR

*MKYVI;EWLMRKXSR'SYRX]
7MRKPI*EQMP];EXIV9WI
-RHSSVZW3YXHSSV

-RHSSV

*EGXSVW-R¾YIRGMRK4IV'ETMXE9WI



0SGEPGPMQEXIGYPXYVIERHIGSRSQMGJEGXSVWMR¾YIRGI
[EXIV GSRWYQTXMSR 8LI TMSRIIV GYPXYVI SJ LSQI
KEVHIRMRK LEW TIVWIZIVIH SZIV XMQI 8LI [EVQ
GPMQEXI MR WSYXL[IWX 9XEL TVSZMHIW E PSRK KVS[MRK
WIEWSR JSV WLEHI XVIIW LSQI ZIKIXEFPI KEVHIRW
ERHSXLIVPERHWGETMRK4VIGMTMXEXMSRMWGSRGIRXVEXIH
SYXWMHIXLIWYQQIVKVS[MRKWIEWSR7]WXIQHIQERHW
MR WSYXL[IWX 9XEL EVI MRGVIEWIH F] XLI KVS[MRK
WIEWSR GSYTPIH [MXL E LMKL IZETSXVERWTMVEXMSR VEXI
ERHQMRMQEPSJJWIXXMRKTVIGMTMXEXMSR

3YXHSSV



8LI TPIEWERX GPMQEXI TPIRXMJYP VIGVIEXMSREP
STTSVXYRMXMIW ERH XLI WGIRMG FIEYX] SJ WSYXL[IWX
9XEL EXXVEGX ½ZI QMPPMSR XSYVMWXW IEGL ]IEV (YVMRK
XLIMVWXE]WZMWMXSVWGSRWYQI[EXIVERHGSRXVMFYXIXS

XLI HMWXVMGX´W GEPGYPEXIH TIV GETMXE YWI;EWLMRKXSR
'SYRX] LEW E PEVKI XSYVMWQ TSTYPEXMSR EWWSGMEXIH
[MXL GSRZIRXMSRW KSP½RK EXLPIXMG IZIRXW ERH ZMWMXW
XS RIEVF] REXMSREP TEVOW ERH VIGVIEXMSR EVIEW8LI

*MKYVI+EPPSRW4IV'ETMXE4IV(E] +4'( ;EXIV9WI




7IGSRHEV]
'YPMREV]





+4'(
















6IWMHIRXMEP-RHSSV


6IWMHIRXMEP3YXHSSV
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8SXEP

(YIXSVSYRHMRKRYQFIVWQE]RSXEHHYTXSRYQFIVWGMXIHMRXI\X





[SVPH VIRS[RIH >MSR 2EXMSREP 4EVO MW PSGEXIH MR
XLIGSYRX]ERHXLIEVIEMWEKEXI[E]XS0EOI4S[IPP
&V]GI 'ER]SR ERH XLI +VERH 7XEMVGEWI)WGEPERXI
2EXMSREP1SRYQIRX

;EWLMRKXSR'SYRX]8LIRIXRSRTIVQERIRXWXYHIRX
TSTYPEXMSR JSV;EWLMRKXSR 'SYRX] [MPP MR¾EXI '--
TIVGETMXE[EXIVYWIGSQTEVIHXSPSGEXMSRW[MXLSYX
WXYHIRXTSTYPEXMSRW

(M\MI 7XEXI 9RMZIVWMX] (79  ERH (M\MI %TTPMIH
8IGLRSPSK]'SPPIKI (<%8' EVI[MXLMRXLIHMWXVMGX´W
WIVZMGIEVIE7SQIWXYHIRXWEXXLIWIX[SMRWXMXYXMSRW
EVITIVQERIRXVIWMHIRXWSJ;EWLMRKXSR'SYRX]ERH
GSRWIUYIRXP]EVIMRGPYHIHMRXLITSTYPEXMSRHEXEJSV
XLI GSYRX] FYX QER] EVI RSX -R   TIVGIRX
SJ(79´WTPYWWXYHIRXW[IVIRSXVIWMHIRXWSJ

2IEVP]  TIVGIRX SJ;EWLMRKXSR 'SYRX]´W LSQIW
EVI WIGSRHEV] VIWMHIRXMEP TVSTIVXMIW  ;LMPI MRWMHI
[EXIV YWI [SYPH FI VIPEXMZIP] QMRMQEP JSV XLIWI
RSRTIVQERIRX VIWMHIRXW XLIMV PERHWGETI [EXIV
YWI [SYPH FI XLI WEQI EW TIVQERIRX VIWMHIRXW
(;6I IWXMQEXIW XLEX [EXIV YWI F] WIGSRH LSQIW
GSRXVMFYXIW+4'(MR;EWLMRKXSR'SYRX]

'LETXIV ;EXIV'SRWIVZEXMSR
%GLMIZIQIRXWERH'YVVIRX4VSKVEQW


'SRWIVZEXMSR,MWXSV]
;EXIV GSRWIVZEXMSR LEW FIIR E LEPPQEVO SJ XLI
HMWXVMGX´WJSGYWWMRGI[LIRMXETTVSZIHXLI0SRK
8IVQ*VEQI[SVOJSV;EXIV6IWSYVGIW1EREKIQIRX
(IZIPSTQIRX ERH 4VSXIGXMSR 4PER -R  XLI
HMWXVMGX TYFPMWLIH MXW ½VWX [EXIV GSRWIVZEXMSR TPER
ERH GYVVIRXP] YTHEXIW XLI TPER IZIV] ½ZI ]IEVW XS
MRGSVTSVEXI RI[ XIGLRSPSK] ERH GSRGITXW 8LI
HMWXVMGX GSSVHMREXIW [MXL MXW QYRMGMTEP TEVXRIVW XLI
7XEXI SJ 9XEL ERH SXLIV EKIRGMIW XS QE\MQM^I ERH
I\TERHGSRWIVZEXMSRIJJSVXW
-R  ERH EKEMR MR  E HIXEMPIH [EXIV

GSRWIVZEXMSRIZEPYEXMSR[EWGSRHYGXIHF]1EHHEYW
;EXIV 1EREKIQIRX 1;1 8LI EREP]WMW VIZMI[IH
XLIJSPPS[MRK
 QSWX VIGIRX [EXIV YWI HEXE EZEMPEFPI EX XLI
GYWXSQIVPIZIP FMPPMRKHEXE
 I\MWXMRK[EXIVGSRWIVZEXMSRQIEWYVIW
 TSXIRXMEP JYXYVI [EXIV GSRWIVZEXMSR QIEWYVIW
FEWIH SR I\TIVMIRGI MR SXLIV TEVXW SJ XLI
GSYRXV]
 EPXIVREXMZIGSRWIVZEXMSRTVSKVEQW
 TVSKVEQWPMOIP]XSFIMQTPIQIRXIHMRXLIJYXYVI
1;1 YWIW E TVSTVMIXEV] GSRWIVZEXMSR QSHIP XLEX
EREP]WIW[EXIVYWIEXXLIIRHYWIPIZIPERHMRGPYHIW

%RRYEPIZIRXWWYGLEW*EPP*IWXMZEPERH;EXIV*EMVLIPTIHYGEXIVIWMHIRXWEFSYX[EXIVGSRWIVZMRKTVEGXMGIW



MRJSVQEXMSRSRMRHMZMHYEPYRMX[EXIVWEZMRKW]IEVSJ
MQTPIQIRXEXMSR YRMX GSWXW XS GYWXSQIVW ERH XLI
YXMPMX] QEVOIX TIRIXVEXMSR ERH SXLIV JEGXSVW 8LI
IZEPYEXMSRXEFPIMWMRGPYHIHMRXLIETTIRHM\

IRGSYVEKI XLI GSQQYRMX] XS TEVXMGMTEXI MR
XLI GSRWIVZEXMSR TVSKVEQW 8LI HMWXVMGX LEW E
RYQFIVSJMRGIRXMZITVSKVEQWGVMXMGEPXSVIEGLMRK
SYVKSEPW
 6IKYPEXMSRW¯'MX]ERHGSYRX]KSZIVRQIRXWLEZI
EHSTXIHEZEVMIX]SJPERHYWIGSHIWERH[EXIV
YWISVHMRERGIWXSTVSQSXIXLIIJ½GMIRXERH[MWI
YWISJ;EWLMRKXSR'SYRX]´W[EXIVVIWSYVGIW
 )HYGEXMSR ¯ 8LI HMWXVMGX´W TYFPMGIHYGEXMSR
TVSKVEQWEVIHIWMKRIHXSMRZMXIFY]MRJVSQXLI
GSQQYRMX] ERH LIPT VIWMHIRXW YRHIVWXERH XLEX
VIWTSRWMFPI [EXIV YWI MW E GVMXMGEP GLSMGI [LIR
PMZMRKMREHIWIVXIRZMVSRQIRX

8LI GSRWIVZEXMSR [SVOKVSYT HIWGVMFIH SR TEKI
 ZIXXIH 1;1´W QSHIP ERH 1;1 GSQTPIXIH E
XIGLRMGEPEREP]WMWSJTSXIRXMEPGSRWIVZEXMSRQIEWYVIW
XS
 -HIRXMJ] ERH IZEPYEXI GYVVIRX ERH RI[
GSRWIVZEXMSR QIEWYVIW XLEX QE] FI GSRXMRYIH
SVMQTPIQIRXIHF]XLIHMWXVMGXXSVIHYGIJYXYVI
[EXIVHIQERH
 )WXMQEXI XLI [EXIV WEZMRKW SJ IEGL TSXIRXMEP
QIEWYVIERHXLIGSWXWXSXLIHMWXVMGXQIQFIV
EKIRGMIWERHTYFPMGMJETTPMGEFPI
 'SQFMRI XLI GSRWIVZEXMSR QIEWYVIW MRXS
MRGVIEWMRKP] QSVI EKKVIWWMZI TVSKVEQW ERH
IZEPYEXIXLI[EXIVWEZMRKWERH½RERGMEPMQTEGXW
SJIEGLEPXIVREXMZIQIEWYVISVTVSKVEQ
 'SRXMRYI FYMPHMRK ERH I\TERHMRK HIQERH
QEREKIQIRXTVEGXMGIWXSTVSQSXIGSRWIVZEXMSR
ERHVIHYGISZIVEPP[EXIVYWI

8LIWI QIEWYVIW [SVO [MXL SRI ERSXLIV MR E
W]RIVKMWXMG JEWLMSR XS TVSQSXI [MWI [EXIV YWI8LI
GSQTPI\ MRXIVVIPEXIH REXYVI SJ XLIWI GSRWIVZEXMSR
TVSKVEQWQEOIWMXHMJ½GYPXXSEXXVMFYXIWTIGM½G+4'(
VIHYGXMSRW XS ER] WMRKPI QIEWYVI FYX XLI SZIVEPP
WYGGIWWHIQSRWXVEXIWXLIGYQYPEXMZIVIWYPXSJIJJSVXW
SRIZIV]JVSRX

'SRWIVZEXMSR%GLMIZIQIRXW

*MKYVI  MHIRXM½IW OI] [EXIV GSRWIVZEXMSR
GSQTSRIRXWXLEXEVIVIGSQQIRHIHXSFIMQTPIQIRXIH
MRGSQFMREXMSRSJIEGLSXLIV
 ;EXIV 4VMGMRK ¯8MIVIHVEXI WXVYGXYVIW GLEVKI
LMKLIV VEXIW EW [EXIV YWI MRGVIEWIW8LIWI VEXI
WXVYGXYVIW IRGSYVEKI IJ½GMIRG] [LMPI IRWYVMRK
XLIEJJSVHEFMPMX]SJ[EXIVJSVIWWIRXMEPYWIW
 -RGIRXMZIW¯-RGIRXMZIWEVIXSSPWXLEXMRZMXIERH

*MKYVI/I];EXIV
'SRWIVZEXMSR'SQTSRIRXW

)HYGEXMSR

8LI HMWXVMGX´W SRKSMRK GSQQMXQIRX XS [EXIV
GSRWIVZEXMSRMWIZMHIRXMRXLIVIHYGXMSRSJ;EWLMRKXSR
'SYRX]+4'(F]KEPPSRW TIVGIRX FIX[IIR
ERHGSQTEVIHXSEWXEXIEZIVEKIVIHYGXMSR
SJ  TIVGIRX8LI HMWXVMGX MW GSQQMXXIH XS JYVXLIV
VIHYGXMSRWXLVSYKLXLITVSKVEQWSYXPMRIHMRXLMWTPER
ERHEMQWXSI\GIIHXLIGYVVIRXKSEPMRJYXYVIYTHEXIW

;EXIV
4VMGMRK

'SRWIVZEXMSR

6IKYPEXMSR



-RGIRXMZIW

%GLMIZIQIRXW &EWIH
1EREKIQIRX4VEGXMGIW

3R

&IWX

8LI(;6ITVSZMHIW[EXIVHMWXVMGXWERHEKIRGMIWE
PMWX SJ VIGSQQIRHIH [EXIV GSRWIVZEXMSR TVEGXMGIW
VIJIVVIH XS EW &IWX 1EREKIQIRX 4VEGXMGIW &14W 
[LMGLEVIPMWXIHMR8EFPI8LIWI&14WKYMHI
[EXIVEKIRGMIWMRGSRWIVZEXMSRTPERRMRKERHWYGGIWW
IZEPYEXMSR
8LI JSPPS[MRK WIGXMSRW HIWGVMFI LS[ XLI HMWXVMGX
JSPPS[IH XLI (;6I´W &14 SYXPMRI XS EGLMIZI SYV
TVIWIRXGSRWIVZEXMSRWYGGIWWERHI\TPEMRWLS[XLI
&14W WYTTSVX SYV SFNIGXMZIW JSV XLI GSQMRK ]IEVW
8LIWI TVEGXMGIW EVI SYXPMRIH [MXL E FVMIJ SZIVZMI[
SJ LS[ XLI HMWXVMGX LEW GSSTIVEXIH [MXL ERHSV
I\TERHIHSRMXWTVSKVEQWWMRGIXLIMRMXMEPTPER[EW
WYFQMXXIHMR
&14  'SQTVILIRWMZI;EXIV 'SRWIVZEXMSR 4PERW %PP
[EXIV GSRWIVZEXMSR TPERW TVITEVIH F] XLI HMWXVMGX
HEXMRK FEGO XS MXW ½VWX TPER MR  LEZI MRZSPZIH
I\XIRWMZIEREP]WMWERHWXEOILSPHIVMRTYX
-REHHMXMSRXLIHMWXVMGXGSSVHMREXIW[MXLMXWQYRMGMTEP
TEVXRIVW(;6IERHSXLIVWXEXI[EXIVGSRWIVZERG]
HMWXVMGXW XS QE\MQM^I ERH I\TERH EPP GSRWIVZEXMSR
IJJSVXW8LISZIVEPPGEQTEMKRMWHIWMKRIHXSIHYGEXI
XLI TYFPMG SR LS[ XS MRHMZMHYEPP] ERH GSPPIGXMZIP]
EGLMIZIPSGEPERHWXEXI[MHIGSRWIVZEXMSRKSEPW
&14  9RMZIVWEP 1IXIVMRK )\GIWWMZI ;EXIV 9WI
2SXM½GEXMSR 1IXIVMRKMWXLIJSYRHEXMSRSJEGGYVEXI
QIEWYVIQIRXSJHIQERHQEREKIQIRXTVSKVEQW8LI
HMWXVMGX´WQYRMGMTEPTEVXRIVWEVI[SVOMRKXSJYPP]QIXIV
EPPGYWXSQIVGSRRIGXMSRWJSVIEGLGPEWWSJ[EXIVMR
EGGSVHERGI[MXL%QIVMGER;EXIV;SVOW%WWSGMEXMSR

,YRHVIHWEXXIRHXLIERRYEP*EPP*IWXMZEPEX8LI+EVHIR

8EFPI9XEL(;6I&IWX
1EREKIQIRX4VEGXMGIW &14
 &14'SQTVILIRWMZI;EXIV

'SRWIVZEXMSR4PERW
 &149RMZIVWEP1IXIVMRK
 &14-RGIRXMZI;EXIV'SRWIVZEXMSR

4VMGMRK
 &14;EXIV'SRWIVZEXMSR3VHMRERGIW
 &14;EXIV'SRWIVZEXMSR

'SSVHMREXSV
 &144YFPMG-RJSVQEXMSR4VSKVEQ
 &147]WXIQ;EXIV%YHMXW0IEO

(IXIGXMSRERH6ITEMV
 &140EVKI0ERHWGETI'SRWIVZEXMSR
4VSKVEQWERH-RGIRXMZIW
 &14;EXIV7YVZI]4VSKVEQWJSV

6IWMHIRXMEP'YWXSQIVW
 &144PYQFMRK7XERHEVHW
 &147GLSSP)HYGEXMSR4VSKVEQW
 &14'SRWIVZEXMSR4VSKVEQWJSV

'SQQIVGMEP-RHYWXVMEPERH
-RWXMXYXMSREP'YWXSQIVW
 &146IGPEMQIH;EXIV
 &14±7QEVX'SRXVSPPIV²8IGLRSPSK]

%;;%  WXERHEVHW 1YRMGMTEPMXMIW STIVEXI SRKSMRK
QIXIV QEMRXIRERGI ERH VITPEGIQIRX TVSKVEQW
1IXIVW EVI VIEH QSRXLP] ERH HEXE MW VIGSVHIH SR
XLIFEWMWSJGYWXSQIVGPEWWQIXIVWM^IPERHYWIERH



8EFPI;EWLMRKXSR'SYRX]
1YRMGMTEP;EXIV6EXIW
'MXMIW

4VMGI

TIVKEPPSRW

,YVVMGERI
-ZMRW
0E:IVOMR
7ERXE'PEVE
7X+ISVKI
;EWLMRKXSR
8SUYIVZMPPI









&EWIHSRKEPPSRWYWIMREHE]TIVMSH

SXLIV TIVXMRIRX ZEVMEFPIW 1SWX YXMPMXMIW QSRMXSV
GYWXSQIV YWI XS MHIRXMJ] YRYWYEP [EXIV YWI WYGL
EW WTMOIW MR GSRWYQTXMSR HYI XS PIEOW ERH RSXMJ]
GYWXSQIVWSJYRYWYEP[EXIVYWIEGXMZMX]8LIHMWXVMGX
LSTIW XLMW TVEGXMGI [MPP I\TERH XLVSYKLSYX XLI
GSYRX]
&14  -RGIRXMZI ;EXIV 'SRWIVZEXMSR 4VMGMRK 8LI
HMWXVMGX ERH MXW QYRMGMTEP TEVXRIVW LEZI XMIVIH
[EXIV VEXI WGLIHYPIW XS IRGSYVEKI GSRWIVZEXMSR
EW VIUYMVIH F] XLI 6;7% -R EHHMXMSR XLI HMWXVMGX
TVITEVIWE[EXIVFYHKIXJSVIEGLSJMXWKSPJGSYVWI
GYWXSQIVWERHGLEVKIWETIVGIRXWYVGLEVKIJSV
YWIMRI\GIWWSJXLIFYHKIXIHEQSYRX

7GIRIV]EX6IH,MPPW(IWIVX+EVHIR



8EFPI  PMWXW XLI FEWMG [EXIV VEXIW SJ XLI
6;7% QYRMGMTEP TEVXRIVW 'SRWIVZEXMSR TVMGMRK
IQFIHHIH MR XLI RYQFIVW MR XEFPI   TVSZMHIW
MRGIRXMZIWXSGYWXSQIVWXSVIHYGIEZIVEKIYWIERH
[EXIVYWIHHYVMRKTIEOHIQERHLMKLXIQTIVEXYVIW
SVFSXL7YGLTVMGMRKMRGPYHIW
&EWMG 6EXI % QSRXLP] GLEVKI FEWIH SR QIXIV WM^I
ERHHIWMKRIHXSVIGSZIVXLI½\IHGSWXSJTVSZMHMRK
WIVZMGI 8LMW MRGPYHIW XLI GSWX SJ QIXIV VIEHMRK
FMPPMRKEGGSYRXMRKGSPPIGXMRKHIFXWIVZMGISRFSRHW
HITVIGMEXMSR MRWYVERGI ERH SXLIV GSWXW XLEX HS
RSX ZEV] [MXL XLI EQSYRX SJ [EXIV HIPMZIVIH F]
XLI W]WXIQ %PXLSYKL RSX EPP PSGEP QYRMGMTEPMXMIW
MRGPYHI ½\IH GSWXW MR FEWI VEXIW HSMRK WS EWWYVIW
XLEXGSRWIVZEXMSRWYGGIWWIWHSRSXGVIEXIVIZIRYI
HI½GMIRGMIW8LMWVEXIHSIWRSXMRGPYHIER][EXIV
8MIVIH9WEKI6EXI8LI[EXIVGYWXSQIVMWGLEVKIHE
YRMXTVMGIEGGSVHMRKXS[EXIVYWEKIJSVXLIQSRXL
9RMXTVMGIWMRGVIEWIMRXMIVWEW[EXIVYWIMRGVIEWIW
XS IRGSYVEKI XLI YWIV XS VIHYGI MRIJ½GMIRX YWI
*IIW GSPPIGXIH JVSQ I\GIWW [EXIV YWEKI GSYPH FI
EPPSGEXIHXSGSRWIVZEXMSRTVSKVEQW
&EWI7I[IV'LEVKI%GGSVHMRKXS;EXIV9WIH%ZSPYQI
GLEVKI JSV [EXIV ERH WI[IV WIVZMGI MW FEWIH SR
QIXIVIH [EXIV YWI SRP] SR GSQQIVGMEP EGGSYRXW
8LIZSPYQIGLEVKIMWHIWMKRIHXSVIGSZIVEPPZEVMEFPI
GSWXW MRGPYHMRK IRIVK] JSV TYQTMRK GLIQMGEPW
VIUYMVIH JSV XVIEXQIRX WXEJJ ERH PEFSVEXSV] JIIW
ERH ER] SXLIV GSWXW XLEX ZEV] [MXL XLI EQSYRX
SJ [EXIV HIPMZIVIH XS XLI [EWXI[EXIV XVIEXQIRX
TPERX

3XLIVSTXMSREPVEXIWQE]MRGPYHI
 7IEWSREPVEXIW8LIWIVEXIWEVIFEWIHSRWIEWSREP
[EXIV YWI WYGL EW WYQQIV ZIVWYW [MRXIV SV
I\GIWWYWI WYVGLEVKIW XS VIHYGI TIEO HIQERHW
HYVMRKWYQQIVQSRXLW8LIHMWXVMGX[SVOW[MXL
MXWQYRMGMTEPTEVXRIVWXSIHYGEXI[EXIVYWIVWSR
TIEO HIQERH TIVMSHW XS VIHYGI YWI HYVMRK XLMW
XMQIJVEQI
 &MPPMRK YWEKI MRJSVQEXMSR 1ER] SJ SYV QYRMGMTEP
TEVXRIVW MRGPYHI ER ERRYEP SZIVZMI[ SJ QSRXLP]
[EXIV YWI MR XLI FMPPMRK WXEXIQIRX8LMW TVSZMHIW
E XSSP JSV VIWMHIRXW XS FIXXIV YRHIVWXERH ERH
QEREKIVXLIMV[EXIVYWIEW[IPPEWHIXIGXPIEOWERH
XIWXW]WXIQIJ½GMIRGMIW8LIHMWXVMGXMWIRGSYVEKMRK
EPP GMXMIW YTHEXI XLIMV FMPPMRK WSJX[EVI XS TVSZMHI
XLMWMRJSVQEXMSRXSXLIVIXEMP[EXIVYWIV
&14;EXIV'SRWIVZEXMSR3VHMRERGIWERH)EWIQIRXW
8LI WYGGIWW SJ XLI HMWXVMGX´W GSRWIVZEXMSR
EGGSQTPMWLQIRXWMWTEVXP]HITIRHIRXYTSRXLI[EXIV
QEREKIQIRXERHFYWMRIWWTVEGXMGIWSJMXWMRHMZMHYEP
QYRMGMTEP TEVXRIVW8LIVI EVI ½ZI OI] EVIEW VIPEXIH
XS HIQERH QEREKIQIRX XLEX EVI XLI VIWTSRWMFMPMX]
SJ XLI QYRMGMTEPMXMIW QIXIVMRK XMIVIH [EXIV VEXIW
PERHWGETI SVHMRERGIW XMQI SJ HE] [EXIVMRK ERH
QEREKMRKRSRVIZIRYI[EXIV
-REHHMXMSRXSXLISVHMRERGIWPMWXIHEFSZIXLIHMWXVMGX
MQTSWIWMQTEGXJIIWSREPPRI[HIZIPSTQIRX[MXLMR
XLI WIVZMGI EVIEW SJ QYRMGMTEP TEVXRIVW 8LI JII MW
FEWIHSRXLIWM^ISJXLIPSX[MXLETVSVEXEMRGVIEWI
JSVMVVMKEXIHEVIEWSZIVEGIVXEMRWM^IXSIRGSYVEKI
IJ½GMIRX PERHWGETI HIWMKR ERH VIHYGIH SYXHSSV

[EXIVMRK%R]VIWMHIRXHIWMVMRKXSQMRMQM^IXLIGSWX
SJ XLI MQTEGX JII QE] WMKR E [EXIV GSRWIVZEXMSR
IEWIQIRX PMQMXMRK XLI MVVMKEXIH PERHWGETI XS 
WUYEVIJIIXSVPIWW
&14  ;EXIV 'SRWIVZEXMSR 1EREKIV 8LI HMWXVMGX
IQTPS]W E JYPPXMQI GSRWIVZEXMSR QEREKIV [MXL
X[S HIGEHIW SJ MRHYWXV] I\TIVMIRGI8LMW TSWMXMSR
GSSVHMREXIW [MXL SXLIV EKIRGMIW ERH GSRHYGXW E
QYPXMXYHI SJ GSRWIVZEXMSR TVSKVEQW ERH EGXMZMXMIW
MRGPYHMRK WIVZMRK EW E QIQFIV SJ XLI +SZIVRSV´W
;EXIV 'SRWIVZEXMSR 8IEQ [LMGL SZIVWIIW XLI
WXEXI[MHI ±7PS[ XLI *PS[² QIHME GEQTEMKR 8EWOW
EPWS MRGPYHI GSSVHMREXMSR [MXL XLI HMWXVMGX´W TYFPMG
MRJSVQEXMSR QEREKIV SR PSGEP GSRWIVZEXMSRVIPEXIH
GEQTEMKRW8LVSYKLMRXIVJEGMRK[MXLEPEVKIRYQFIV
SJGMXM^IRWPSGEPFSEVHWERHTYFPMGIRXMXMIWXLI[EXIV
GSRWIVZEXMSRQEREKIVGVIEXIWE[EVIRIWWSJMRGIRXMZI
ERHSVZSPYRXIIV[EXIVWEZMRKTVSKVEQWXLEXFIRI½X
XLIMV½RERGMEPFSXXSQPMRI-REHHMXMSRXLMWTSWMXMSR
GLEMVW GSRWIVZEXMSR TPER [SVOKVSYTW MRGPYHMRK XLI
GMXM^IRGSRWIVZEXMSR[SVOKVSYTERHGSSVHMREXIW
ERRYEPIHYGEXMSREPTVSKVEQWEGXMZMXMIWERHIZIRXWEX
XLI HMWXVMGX´W GSRWIVZEXMSR KEVHIRW ERH XLVSYKLSYX
XLIGSQQYRMX]
&144YFPMG-RJSVQEXMSR4VSKVEQW
;EXIV'SRWIVZEXMSR(IQSRWXVEXMSR+EVHIRW
8LI HMWXVMGX QEREKIW X[S [EXIV GSRWIVZEXMSR
HIQSRWXVEXMSRKEVHIRWMR7X+ISVKI8LI+EVHIRERH
6IH,MPPW(IWIVX+EVHIR)EGLKEVHIRMWHIWMKRIHXS
MRWTMVIERHIHYGEXILSQIERHFYWMRIWWS[RIVWSR
[EXIVIJ½GMIRXPERHWGETITVMRGMTEPWERHMWQEMRXEMRIH



F]EJYPPXMQIHMWXVMGXIQTPS]II)HYGEXMSREPVIWSYVGIW
MRGPYHMRK WMKRW ERH FVSGLYVIW GSZIVMRK E ZEVMIX] SJ
XSTMGW EVI EZEMPEFPI EX XLI KEVHIRW 8LSYWERHW SJ
VIWMHIRXWZMWMXXLIKEVHIRWERRYEPP]
8LI+EVHIR7(M\MI(V[EWGSQTPIXIHMR
ERH [EW E NSMRX TEVXRIVWLMT [MXL XLI HMWXVMGX 7X
+ISVKI'MX]9XEL7XEXI9RMZIVWMX] 979 )\XIRWMSR
ERH'SWXER^E %WWSGMEXIWE9XELFEWIHPERHWGETI
EVGLMXIGX½VQ8LI+EVHIRLEWFIIRERIHYGEXMSREP
VIWSYVGIXSXLIGSQQYRMX]MRXLIEVXERHI\TIVMIRGI
SJ [EXIVIJ½GMIRX PERHWGETMRK 8LI HMWGMTPMRIW
HIQSRWXVEXIH EX 8LI +EVHIR MRGPYHI TVSTIV
WSMP GSQTSWMXMSR ERH JIVXMPM^EXMSR YRHIVWXERHMRK
[IEXLIVERHGPMQEXITVSZIRMVVMKEXMSRTVEGXMGIWERH
XIGLRSPSKMIWTPERXHIWMKRERHTPERXWIPIGXMSR8LIVI
EVI JSYV PERHWGETI XLIQIW HIQSRWXVEXIH EX 8LI
+EVHIR (IWIVX ,MKLPERHW 9VFER (IWIVX 2EXMZI
(IWIVX7LVYFPERHWERH(IWIVX3EWMW
8LI HMWXVMGX ERH GMX] SJ 7X +ISVKI LSWX WIZIVEP
ERRYEP GSQQYRMX] IZIRXW EX8LI +EVHIR MRGPYHMRK
X[SPEVKIGSQQYRMX]IZIRXW*EPP*IWXMZEPERH+EVHIR
*EMV ERH QSRXLP] PERHWGETI [SVOWLSTW XEYKLX F]
GIVXM½IHPSGEPI\TIVXW%PPIZIRXWEVIJVIIERHSTIR
XSXLITYFPMG
8LI+EVHIREPWSTVSZMHIWEWWMWXERGIXSSVKERM^EXMSRW
WYGL EW 979 )\XIRWMSR´W 1EWXIV +EVHIRIVW 9XEL
2YVWIV] ERH 0ERHWGETI %WWSGMEXMSR ERH PSGEP
WGLSSPWERHKEVHIRGPYFW8LMWZIRYIMWEPWSTSTYPEV
JSV[IHHMRKWERHSXLIVTVMZEXIIZIRXW
6IH,MPPW(IWIVX+EVHIR 0SGEXIHEX26IH,MPPW

1SRXLP][SVOWLSTWXIEGLSR[EXIVIJ½GMIRXPERHWGETITVMRGMTPIW



4EVO[E] MW XLI ½VWX HIWIVX GSRWIVZEXMSR KEVHIR MR
XLI WXEXI SJ 9XEL8LMW KEVHIR JIEXYVIW QSVI XLER
 [EXIV IJ½GMIRX TPERXW E VITPMGE WPSX GER]SR
ERH E JSSX WXVIEQ WXSGOIH [MXL REXMZI ERH
IRHERKIVIH ½WL 8LI KEVHIR [EW FYMPX EW E WSGMEP
VIGVIEXMSREP ERH IHYGEXMSR JEGMPMX]  -X STIRIH MR
EWEGSPPEFSVEXMZITVSNIGXSJHMWXVMGX'MX]SJ7X
+ISVKIERH:MVKMR6MZIV4VSKVEQ
8LIKEVHIRMWSVKERM^IHMRXLVIIIGSW]WXIQW+VIEX
&EWMR 'SPSVEHS 4PEXIEY ERH XLI 1SNEZI (IWIVX
EPP SJ [LMGL GSQI XSKIXLIV MR;EWLMRKXSR 'SYRX]
8LI KEVHIR [MPP WIVZI EW ER IHYGEXMSREP VIWSYVGI
XS MRGVIEWI TYFPMG E[EVIRIWW SJ XLI FIRI½XW ERH
FIEYX]SJSYVREXYVEPIRZMVSRQIRXXLVSYKLSRKSMRK
EGXMZMXMIWTVSKVEQWERHIZIRXWJSVXIEGLIVWWXYHIRXW
ZMWMXSVWERHXLIKIRIVEPTYFPMGJSV]IEVWXSGSQI
9XEL;EXIV;MWI4PERX8EKKMRK8LIHMWXVMGXGSRXVMFYXIH
XS9XEL´W;EXIV;MWI4PERX8EKKMRKTVSKVEQ[LMGL
GSRWMWXIH SJ VITVIWIRXEXMZIW JVSQ KSZIVRQIRX ERH
PSGEP SVKERM^EXMSRW [SVOMRK XSKIXLIV XS SVKERM^I
E PMWX SJ SVREQIRXEP XVIIW WLVYFW LIVFEGISYW
TIVIRRMEPW SVREQIRXEP KVEWWIW ERH KVSYRH GSZIVW
XLEX[SYPHQIIXXLIGVMXIVMEPMWXIHFIPS[
 [EXIV[MWI
 EHETXEFPI XS 9XEL´W EVMH GPMQEXI ERH GSPH
[MRXIVW
 EZEMPEFPIMRXLIMRHYWXV]
 VIPEXMZIP]IEW]XSQEMRXEMRMRXLIPERHWGETI
 HIWMVEFPI PERHWGETI GLEVEGXIVMWXMGW [LMGL
VIQEMRHIWMVEFPIYRHIVPMQMXIH[EXIVEZEMPEFMPMX]

%XEKKIHTPERXVIUYMVIW[EXIVEXQSWXSRGIIZIV]X[S
[IIOW EJXIV IWXEFPMWLQIRX MR SVHIV XS QEMRXEMR MXW
EIWXLIXMGGLEVEGXIVMWXMGW8LITPERXMWMHIRXM½IH[MXLE
KIRIVMGFVMKLX]IPPS[XEKMRHMGEXMRKXSXLIGSRWYQIV
XLEX XLI TPERX MW E [EXIV[MWI TPERX 4EVXMGMTEXMRK
RYVWIVMIW ERH KEVHIR GIRXIVW XLVSYKLSYX XLI WXEXI
[MPPLEZIXLIWIXEKKIHTPERXWEZEMPEFPI
8LITVSKVEQKSEPWSJXLMWWXEXIHIZIPSTIHTVSKVEQ
EVI XS EWWMWX 9XEL GMXM^IRW MR MHIRXMJ]MRK [EXIV[MWI
TPERXWJSVYWIMRXLIMVVIKMSR%RIZEPYEXMSR[EWRSX
TIVJSVQIHJSVXLMWTPERYTHEXI
+SZIVRSV´W ;EXIV 'SRWIVZEXMSR 8IEQ ¯ 7PS[ XLI
*PS[ 1IHME 'EQTEMKR 8LI WXEXIWTSRWSVIH TYFPMG
IHYGEXMSR ±7PS[ XLI *PS[² GEQTEMKR RS[ MR MXW
XL ]IEV MW WYTTSVXIH ERH JYRHIH MR TEVX F] XLI
HMWXVMGX1ER]SJXLIHMWXVMGX´WGSRWIVZEXMSRTVSKVEQW
MRGIRXMZIW ERH TYFPMG IHYGEXMSR MRMXMEXMZIW W]RIVKM^I
[MXLXLIWXEXIGEQTEMKRXSMRGVIEWI[MWI[EXIVYWIERH
EGLMIZIXLI+SZIVRSV´W[EXIVGSRWIVZEXMSRXEVKIXSJ
VIHYGMRKTIVGETMXEHEMP]YWITIVGIRXF]8LI
GSQFMREXMSR SJ [EXIV HMZIVWMX] ERH GSQTVILIRWMZI
GSRWIVZEXMSRQIEWYVIWEVIFSXLRIGIWWEV]XSQIIX
XLI HIQERHW SJ I\TERHMRK TSTYPEXMSR ERH ZMWMXSV
ZSPYQIMR7SYXLIVR9XEL
%WEQIQFIVSJXLI+SZIVRSV´W;EXIV'SRWIVZEXMSR
8IEQXLIHMWXVMGXGSSVHMREXIW[MXL(;6IERHSXLIV
HMWXVMGXWXLVSYKLSYXXLIWXEXIXSGEVV]XLI±7PS[XLI
*PS[² GEQTEMKR MRXS VIWTIGXMZI WIVZMGI EVIEW 8LI
GEQTEMKR IHYGEXIW XLI TYFPMG XS YRHIVWXERH [LEX
XLI]GERHSMRHMZMHYEPP]XSLIPTEGLMIZIGSRWIVZEXMSR

6IH,MPPW(IWIVX+EVHIR

KSEPWEGVSWWXLIWXEXIXLYWIRGSYVEKMRKEPSRKXIVQ
[EXIVGSRWIVZEXMSRIXLMGEQSRK9XELVIWMHIRXWERH
ZMWMXSVW 8LI ERRYEP GSWX WLEVI SJ XLI TVSKVEQ MW
JSVXLIHMWXVMGX[LMGLMWTSSPIH[MXLQSRMIW
JVSQ XLI SXLIV QIQFIVW SJ XLI XIEQ8LI HMWXVMGX
[MPPGSRXMRYIWYTTSVXMRKERHEWWMWXMRKXLI+SZIVRSV´W
;EXIV'SRWIVZEXMSR8IEQXSMRGVIEWIGSRWIVZEXMSR
EXXMXYHIW XLVSYKLSYX XLI WXEXI XLVSYKL E YRM½IH
GSRWIVZEXMSRQIWWEKI
&SSXLW ERH 4YFPMG )ZIRXW 8LI HMWXVMGX LSWXW ERH
TEVXMGMTEXIW MR WIZIVEP GSQQYRMX] IZIRXW ERRYEPP]
XSHMWXVMFYXIIHYGEXMSREPVIWSYVGIWXSXLITYFPMG-R
EHHMXMSRXLIHMWXVMGXJVIUYIRXP]GSSVHMREXIWXSYVWSJ
HMWXVMGXJEGMPMXMIWXSWXYHIRXWIPIGXIHSJ½GMEPWWIVZMGI
SVKERM^EXMSRW PERHWGETI TVSJIWWMSREPW RYVWIVMIW
LSQIFYMPHIVWFYWMRIWWKVSYTWERHXLIKIRIVEPTYFPMG
0SGEP1IHME'EQTEMKR 8LIHMWXVMGXGYVVIRXP]MRZIWXW
ETTVS\MQEXIP]ERRYEPP]SRERI\XIRWMZIPSGEP
EHZIVXMWMRK GEQTEMKR XLEX MRGPYHIW TVMRX FVSEHGEWX
VEHMSSRPMRIERHWSGMEPQIHMETPEGIQIRXW-REHHMXMSR
XLI HMWXVMGX WIGYVIW QSVI XLER E QMPPMSR HSPPEVW MR



ER)4%;EXIV7IRWIVIGSKRM^IHTVSKVEQXLEXEPPS[W
GIVXM½IH PERHWGETIVW XS TEVXRIV [MXL XLI JIHIVEP
EKIRG]  -R EHHMXMSR GIVXM½IH PERHWGETIVW UYEPMJ] XS
TEVXMGMTEXIMRXLIHMWXVMGX´WMVVMKEXMSRVIFEXITVSKVEQW

IEVRIH RSRTEMH QIHMEGSZIVEKIERRYEPP]
4YFPMG3YXVIEGL 8LIHMWXVMGXTEVXMGMTEXIWMREZEVMIX]
SJ TYFPMG SYXVIEGL MRMXMEXMZIW MRGPYHMRK LSWXMRK
TEVXMGMTEXMRK MR GSQQYRMX] IZIRXW QIHME SYXVIEGL
WTIEOMRKSTTSVXYRMXMIWERHEHZIVXMWMRKTPEGIQIRXW
)4%;EXIV7IRWI4EVXRIV-R  XLI HMWXVMGX FIKER
TEVXRIVMRK[MXLXLI)4%´W;EXIV7IRWITVSKVEQ[LMGL
EPPS[W XLI HMWXVMGX XS MQTPIQIRX IWXEFPMWLIH ERH
FVERHIH REXMSREP TVSKVEQW MR SYV PSGEP GSQQYRMX]
8LIWI IZIRXW MRGPYHI ±*M\ E 0IEO;IIO² ±7LS[IV
&IXXIV²ERH±;I´VI*SV;EXIV²
&147]WXIQ;EXIV%YHMXW0IEO(IXIGXMSRERH6ITEMV
4VMSVXSXLIHMWXVMGX´WPEYRGLSJMXW7]WXIQ%YHMXERH
0SWW'SRXVSPTVSKVEQMRXLIHMWXVMGXVITSVXIH
YT XS  TIVGIRX PSWW MR WSQI W]WXIQW 8SHE] XLI
HMWXVMGX´W EZIVEKI W]WXIQ PSWW MW  TIVGIRX ¯ [IPP
YRHIV %;;%´W  TIVGIRX EGGITXEFPI WXERHEVH
JSV YREGGSYRXIH [EXIV MR YXMPMXMIW  8LMW TVSKVEQ
LEW QMRMQM^IH [EWXIJYP WSYVGI [EXIV [MXLHVE[EPW
½RERGMEPP] STXMQM^IH VIZIRYI VIGSZIV] QMRMQM^IH
HMWXVMFYXMSR W]WXIQ HMWVYTXMSRW STXMQM^IH WYTTP]
IJ½GMIRG] KIRIVEXIH VIPMEFPI TIVJSVQERGI HEXE ERH
VIHYGIHTSXIRXMEPJSVGSRXEQMREXMSR-REHHMXMSRXLI
TVSKVEQLEWIWXEFPMWLIHETVSXSGSPXSMQTVSZI[EXIV
QIEWYVIQIRX EGGYVEGMIW ERH FEPERGI W]WXIQ [EXIV
TVSHYGXMSRERHWEPIW

%PPGPEWWIWXVEMRMRKWERHE[EVHWGSSVHMREXIHF]XLI
HMWXVMGXIRGSYVEKITVSJIWWMSREPMWQERHTVSQSXIFIWX
QEREKIQIRXTVEGXMGIWJSV[EXIVIJ½GMIRXPERHWGETIW
%½ZITIVGIRXHVSTMR[EXIVHIQERHMWERXMGMTEXIHXS
FIEGLMIZIHXLVSYKLTVSTIVPERHWGETIQEREKIQIRX
TVEGXMGIW
&14  ;EXIV 7YVZI] 4VSKVEQW JSV 6IWMHIRXMEP
'YWXSQIVW ;EXIVWYVZI]TVSKVEQWORS[REW;EXIV
'LIGOWSJJIVEJVIIWTVMROPIVW]WXIQIZEPYEXMSRERH
IHYGEXMSREP QEXIVMEPW XS LSQIS[RIVW ERH QYPXM
JEQMP] HIZIPSTQIRXW 7MRGI  XLI HMWXVMGX LEW
GSRHYGXIH QSVI XLER E XLSYWERH [EXIV GLIGOW
KMZMRKTVSTIVX]S[RIVWEGYWXSQM^IHVIGSQQIRHIH
[EXIVMRKWGLIHYPIERHXMTWXSVIHYGIYWIFEWIHSR
XLIMVW]WXIQ´WIJ½GMIRG]ERHTIVJSVQERGI
&144PYQFMRK7XERHEVHW8LIHMWXVMGXSJJIVWVIFEXIW
JSV ;EXIV7IRWI PEFIPIH XSMPIXW MR LSQIW FYMPX MR
SVTVMSVERHJSVMRWXEPPEXMSRSJER];EXIV7IRWI
0EFIPIH TPYQFMRK ½\XYVI XS 'SQQIVGMEP -RHYWXVMEP
ERH-RWXMXYXMSREPGYWXSQIVW-REHHMXMSREGSRXVMFYXMSR
MW KMZIR XS XLI 'MX] SJ 7X +ISVKI XS VYR MXW XSMPIX
VIFEXITVSKVEQ

,SVXMGYPXYVI'PEWWIW8VEMRMRKERH%[EVHW

&14  7GLSSP )HYGEXMSR 4VSKVEQW 8LI HMWXVMGX
TEVXMGMTEXIW MR WIZIVEP WGLSSP SYXVIEGL ERH
IHYGEXMSREPTVSKVEQWXSTVSQSXIGSRWIVZEXMSRERH
[MWI [EXIV YWI -R EHHMXMSR HMWXVMGX WXEJJ QIQFIVW
WIVZI EW E VIWSYVGI JSV IHYGEXSVW MR IPIQIRXEV]
WIGSRHEV]ERHLMKLIVIHYGEXMSR

8LI HMWXVMGX GYVVIRXP] WYTTSVXW 979 )\XIRWMSR MR
TVSQSXMRKERHSJJIVMRKIHYGEXMSRXLVSYKL5YEPM½IH
;EXIV )J½GMIRX 0ERHWGETIVW 5;)0  GIVXM½GEXMSR

8LIHMWXVMGX´WPEVKIWXERRYEPYRHIVXEOMRKMWXLI;EXIV
*EMV8LMW JEMV MR WYTTSVX SJ XLI WXEXI´W GSVI [EXIV
GYVVMGYPYQ MW JSV EPP JSYVXL KVEHIVW MR;EWLMRKXSR

&14  0EVKI 0ERHWGETI 'SRWIVZEXMSR 4VSKVEQW ERH
-RGIRXMZIW

%REHGVIEXIHEWTEVXSJXLIHMWXVMGX´WTYFPMGSYXVIEGLIJJSVXW



4VMSV XS SJJIVMRK XLI 5;)0 XVEMRMRK XLI HMWXVMGX
LSWXIH -VVMKEXMSR %WWSGMEXMSR GIVXM½GEXMSR XIWXMRK
-R  XLI HMWXVMGX TEVXRIVIH [MXL (M\MI%TTPMIH
8IGLRSPSK]'SPPIKI ±(<%8'² 979)\XIRWMSRERH
7X+ISVKI'MX]XSGVIEXIETVSKVEQXSIHYGEXIXLI
PERHWGETI TVSJIWWMSREP MR [EXIVIJ½GMIRX PERHWGETI
QEREKIQIRX

'SYRX] 2IEVP]  WXYHIRXW LEZI TEVXMGMTEXIH
MR XLI TVSKVEQ WMRGI MXW MRGITXMSR MR   1SVI
XLERTVIWIRXEXMSRWEVIEZEMPEFPIEXXLIJEMV[LMGL
MW LIPH EX (M\MI 7XEXI 9RMZIVWMX] JVII SJ GLEVKI
8STMGW VERKI JVSQ [EXIV XVIEXQIRX TVSTIVXMIW
MRJVEWXVYGXYVI GSRWIVZEXMSR ERH WSYVGI TVSXIGXMSR
8LIEZIVEKIGSWXXSXLIHMWXVMGXJSVXLMWJEMVMW
0SGEPQYRMGMTEPMXMIWERHQIVGLERXWHSREXIMXIQWJSV
XLI JEMV MRGPYHMRK TVM^IW MR XLI IRXIVXEMRMRK;EXIV
.ISTEVH]KEQI

&147IGSRHEV]ERHSV6IGPEMQIH;EXIV

&14  'SRWIVZEXMSR 4VSKVEQW JSV '-- 'YWXSQIVW '--
[EXIVYWIVWEGGSYRXJSVTIVGIRXSJXLIGSYRX]´W
YWI QEOMRK XLIQ E TVMQEV] XEVKIX JSV VIFEXI ERH
MRGIRXMZI TVSKVEQW  6IFEXIW SJJIVIH EW TEVX SJ
XLI HMWXVMGX´W;EXIV )J½GMIRX8IGLRSPSK]%WWMWXERGI
4VSKVEQ MRGPYHI VITPEGMRK [EXIVGSSPIH QEGLMRIW
[MXL EMVGSSPIH QEGLMRIW VIXVS½XXMRK TPYQFMRK
[MXL;EXIV7IRWIPEFIPIH½\XYVIWERHMRWXEPPEXMSRSJ
TVIVMRWI WTVE] ZEPZIW8LI HMWXVMGX EPWS LSWXW JVII
TVSKVEQW ERH TVSZMHIW GVIEXMZI QEXIVMEPW XS PSGEP
LSXIPW[MPPMRKXSTEVXMGMTEXIMRXLI±7EZIXLI8S[IP²
GEQTEMKR ERHSV VIWXEYVERXW TEVXMGMTEXMRK MR XLI
±;EXIV9TSR6IUYIWX²TVSKVEQ

8SUYIVZMPPI 7IGSRHEV] ;EXIV 7]WXIQ XLI ½VWX STIR
HMXGLW]WXIQXSFIGSRZIVXIHXSETVIWWYVM^IHTMTIH
W]WXIQEJXIVXLIHMWXVMGXTYVGLEWIH[EXIVVMKLXWJVSQ
XLI 8SUYIVZMPPI -VVMKEXMSR 'SQTER]´W WLEVILSPHIVW
HMWXVMFYXIWMVVMKEXMSR[EXIVJVSQ8SUYIVZMPPI7TVMRKW
XS8SUYIVZMPPIVIWMHIRXW8LI+YRPSGOXS7ERXE'PEVE
TMTIPMRI VITPEGIH JSYV HMZIVWMSRW ERH GSRZIVXIH
¾SSHMVVMKEXMSRXSETVIWWYVM^IHW]WXIQ8LITMTIPMRI
HIPMZIVW MVVMKEXMSR [EXIV XS -ZMRW 7ERXE 'PEVE ERH
XLI 7LMZ[MXW &ERH SJ 4EMYXI -RHMER 6IWIVZEXMSR  7X
+ISVKIERH;EWLMRKXSR'EREP7]WXIQGSRZIVXIHXLI
PEVKIWXERHPSRKIWXSTIRGEREPW]WXIQMRXLIGSYRX]
ETTVS\MQEXIP]QMPIWXSIRGPSWIHTMTIPMRI

7IGSRHEV];EXIV7]WXIQW 8LIHMWXVMGXERHMXW6;7%
QYRMGMTEP TEVXRIVW EVI QE\MQM^MRK XLI YWI SJ
WIGSRHEV][EXIVW]WXIQWXSWIVZIRI[HIZIPSTQIRX
XLYW SJJWIXXMRK HIQERHW SR GYPMREV] [EXIV WSYVGIW
8LIGSRZIVWMSRSJSTIRGEREPWERH¾SSHMVVMKEXMSRXS
TMTIPMRIWERHTVIWWYVM^IHW]WXIQWVIHYGIWMVVMKEXMSR
[EXIVYWIEW[IPPEW[EXIVPSWWIWJVSQWIITEKIERH
IZETSVEXMSR MR WIGSRHEV] W]WXIQW 8LI HMWXVMGX LEW
FIIRMRZSPZIHMRXLIJSPPS[MRKOI]GSRZIVWMSRW

2EXLER1SWIW9XEL(MZMWMSRSJ;EXIV6MKLXWXEPOWXSWXYHIRXWEFSYX[EXIVVMKLXWMR9XELEXERERRYEP;EXIV*EMV



8IPIQIXV] 4VSNIGX 8LI HMWXVMGX MQTPIQIRXIH E
XIPIQIXV]TVSNIGXXLEXQSRMXSVWHMZIVWMSRWEPSRKXLI
7ERXE'PEVEERH:MVKMRVMZIVWMRERIJJSVXXSQMRMQM^I
[EXIVPSWWEMHMR[EXIVQEREKIQIRXERHIRLERGIXLI
EGGYVEG]SJQIEWYVMRK[EXIVVMKLXEPPSGEXMSRW
7XYH] SR ,MKL 7EPMRMX] MR;EXIV ;SVOMRK [MXL VIXMVIH
&VMKLEQ=SYRK 9RMZIVWMX] TVSJIWWSV ERH VIWIEVGLIV
(V *VERO ;MPPMEQW E VIWIEVGL [EW GSRHYGXIH
MHIRXMJ]MRKTPERXWERHMVVMKEXMSRTVEGXMGIWSJPERHWGETI
TPERXW XSPIVERX SJ LMKLWEPMRMX] [EXIV 8LI TYVTSWI
[EW XS IZEPYEXI XLI YWI SJ:MVKMR 6MZIV [EXIV MR XLI
IWXEFPMWLQIRX ERH QEREKIQIRX SJ KVEWWIW XVIIW
WLVYFWERHSXLIVPERHWGETITPERXWGSQQSRP]YWIHMR
XLMWEVIEERHXLSYKLXXSFIWEPXXSPIVERX8LIWXYH]LEW
 )ZEPYEXIHXLITPERX´WIWXEFPMWLQIRXYWMRKLMKL
WEPMRMX][EXIV
 'SRWMHIVIH XLI TPERXW´ EFMPMX] XS WYVZMZI SR
QMRMQEP[EXIVYWI
 )WXEFPMWLIH FIWX QEREKIQIRX TVEGXMGIW JSV
PERHWGETIWYWMRKVMZIV[EXIV
 )ZEPYEXIHKVS[XLGLEVEGXIVMWXMGW
 1SRMXSVIH WSMP JSV EGGYQYPEXMSR SJ WEPXW ERH
HIXIVQMRIFIWXQEREKIQIRXTVEGXMGIW
 'VIEXIHEVEROMRKJSVTPERXWEHETXEFMPMX]XSLMKL
WEPXGSRXIRX[EXIV
 4VSHYGIHEVIGSQQIRHIHTPERXPMWXWTIGM½GXS
;EWLMRKXSR'SYRX]

 +YMHIHQYRMGMTEPPERHWGETITPERXWIPIGXMSRERH
QEMRXIRERGI
8LI WXYH] GSRXMRYIW XS QSRMXSV PERHWGETI TPERXW
XS IWXEFPMWL FIWX QEREKIQIRX TVEGXMGIW PSRK EJXIV
XLI IWXEFPMWLQIRX SJ XLI TPERXW YWMRK LMKL WEPMRMX]
[EXIV8LITYFPMGEXMSRSJXLMWVIWIEVGLMWTIVMSHMGEPP]
YTHEXIHEWRI[MRJSVQEXMSRMWGSPPIGXIH
&14±7QEVX'SRXVSPPIV²8IGLRSPSK]
7QEVX ;EXIV %TTPMGEXMSR 8IGLRSPSK] 7;%8  'SRXVSPPIV
6IFEXIW7MRGIXLIHMWXVMGXLEWSJJIVIHVIFEXIWXS
PEVKI[EXIVYWIVWERHLSQIS[RIVW[LSMRWXEPPWQEVX
GSRXVSPPIVW1YRMGMTEPMXMIWWGLSSPWGLYVGLIWTPERRIH
GSQQYRMX] HIZIPSTIVW ERH LSQIS[RIVW LEZI
TEVXMGMTEXIHMRXLMWIHYGEXMSREPTVSKVEQHIWMKRIHXS
QMXMKEXISZIV[EXIVMRK
;IEXLIV 7XEXMSR 0MRO ERH;IFWMXI8LI HMWXVMGX 979
ERH 7X +ISVKI 'MX] LEZI [SVOIH [MXL -VVMWSJX XS
PMRO I\MWXMRK [IEXLIV WXEXMSRW MR XLI GSYRX] XS SRI
GSQTYXIVXIVQMREP8LI[IEXLIVWXEXMSRGSPPIGXWHEXE
ERH TVSHYGIW ER IZETSXVERWTMVEXMSR ZEPYI ORS[R
EW )8 8LMW )8 ZEPYI MW XLIR YWIH F] PEVKI [EXIV
YWIVW PERHWGETI TVSJIWWMSREPW ERH LSQIS[RIVW
XS KEYKI PERHWGETI MVVMKEXMSR RIIHW 8LI [IFWMXI
[[[HM\MIKEVHIRIVSVK LEW FIIR GVIEXIH XS
HMWWIQMREXIXLI)8ZEPYIGSYRX][MHI8LMW[IFWMXI
MWLSWXIHERHYTHEXIH[IIOP]F]XLI979)\XIRWMSR

4VSHYGIKVS[RMRXLIGSQQYRMX]KEVHIR[LMGLYWIWVIYWI[EXIVMWJVIUYIRXP]HSREXIHXSXLIPSGEPWSYTOMXGLIR
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8LI +31& MW TVSNIGXMRK ;EWLMRKXSR 'SYRX]
[MPP QSVI XLER UYEHVYTPI MXW TSTYPEXMSR F] 
RIGIWWMXEXMRKETVSEGXMZIERHEKKVIWWMZIETTVSEGLXS
GSRWIVZEXMSRERHRI[VIWSYVGIHIZIPSTQIRX8EFPI
WLS[WXLITVSNIGXIHKVS[XLSJXLIHMWXVMGX´WWM\
PEVKIWXQYRMGMTEPTEVXRIVW

8EFPI*SVIGEWXIH8SXEP
(IQERHJSV*YXYVI(MWXVMGX1 -
;EXIV9WI

8LI HMWXVMGX YWIW +31& TSTYPEXMSR GEPGYPEXMSRW
TIV GETMXE [EXIV YWI ERH IWXMQEXIH GSRWIVZEXMSR
WEZMRKW XS HIXIVQMRI JYXYVI [EXIV RIIHW -RGVIEWIH
GSRWIVZEXMSR IJJSVXW EVI I\TIGXIH XS VIHYGI HEMP]
TIV GETMXE YWEKI FYX XLI HMWXVMGX QYWX FI GETEFPI
SJ WYTTP]MRK IRSYKL [EXIV XS QIIX 9XEL HIWMKR
WXERHEVHWJSVWSYVGIWM^MRK
4PYQFMRK GSHI QIEWYVIW EGGSYRX JSV  TIVGIRX
SJ XLI JYXYVI GSRWIVZEXMSR TSXIRXMEP EGLMIZIH ERH
EVIMRHITIRHIRXSJER]TVSKVEQXLI]EVIFEWIHSR
GYWXSQIVWJSPPS[MRKETTPMGEFPIGYVVIRXPSGEPWXEXIERH
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;EWLMRKXSR 'SYRX]´W [EXIV HIQERH MW I\TIGXIH
XS MRGVIEWI XS ETTVS\MQEXIP]  EGVI JIIX TIV
]IEVF] ;2% 8LIHIQERHTVSNIGXMSRW
VI¾IGX EZIVEKI [EXIV YWI YRHIV EZIVEKI [IEXLIV
GSRHMXMSRWERHHSRSXVI¾IGXGPMQEXIGLERKIEPXIVIH
[IEXLIVTEXXIVRWZEVMIHXIQTIVEXYVIWMRGVIEWIHSV
HIGVIEWIH WRS[ ERHSV VEMRJEPP TVSPSRKIH HVSYKLX
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*MKYVI  WLS[W I\MWXMRK ERH TVSTSWIH [EXIV
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8LI RYQFIVW WLS[R MRGSVTSVEXI XLI I\MWXMRK XSXEP
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8EFPI;EWLMRKXSR'SYRX]RIIHWEREHHMXMSREP
 EGJX TIV ]IEV XS QIIX IWXMQEXIH 
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ATTACHMENT D
Washington County Water Conservancy District
Water Conservation Programs: A Comparative Evaluation
Maddaus Water Management, Inc.
(Dec. 17, 2018)
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Water Rate and Impact Fee Increases from LPP
Debt Repaid with
Impact Fees
and
Water Rates

Debt Repaid with
Water Rates
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Figure 4: The WCWCD would be required to increase
revenues substantially to cover annual LPP debt
payments. Since WCWCD cannot raise taxes further, this
increase in revenues would have to come from water
rates and/or impact fees.
The right side of this graphic shows the increases
required by WCWCD if they chose to only increase
revenues from one source to repay the debt (cells B12 &
B17). The left side of this graphic shows the increases
required if WCWCD shifted the increases proportionally
on the revenue sources (cells B20 & B22) The upper
and lower parts of the graphic show the water price
increases and impact fee increases required respectively.
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Appendices

Appendix A

Washington County, UT PopulaƟon ProũecƟons
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Appendix B

Present salue CalculaƟons
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Appendix C

WCWCD Revenues & Expenses
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Appendix D

Repayment ObligaƟon ^cenarios
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;AHEJ5MIL5MFD<
AHD5FLK5EHG
;AHEJ5MIL5MFD<
AHG5GKI5FFK
;AGMD5FJF5DID<
AHG5GKI5FFK
;AGMD5FJF5DID<
AHG5GKI5FFK
;AGMD5FJF5DID<
AHJ5IIG5LGL
;AGIM5GEL5JMH<
AHJ5IIG5LGL
;AGIM5GEL5JMH<
AHJ5IIG5LGL
;AGIM5GEL5JMH<
AHM5LFI5IDK
;AGFG5LJI5MGH<
AHM5LFI5IDK
;AGFG5LJI5MGH<
AHM5LFI5IDK
;AGFG5LJI5MGH<
AIG5EMF5LFL
;AFLG5JFK5KHG<
AIG5EMF5LFL
;AFLG5JFK5KHG<
AIG5EMF5LFL
;AFLG5JFK5KHG<
AIJ5JIL5HJE
;AFGL5GEH5GMF<
AIJ5JIL5HJE
;AFGL5GEH5GMF<
AIJ5JIL5HJE
;AFGL5GEH5GMF<
AJD5FFI5EGI
;AELK5JFE5LGG<
AJD5FFI5EGI
;AELK5JFE5LGG<
AJD5FFI5EGI
;AELK5JFE5LGG<
AJG5LMI5JHK
;AEGE5FGE5DJD<
AJG5LMI5JHK
;AEGE5FGE5DJD<
AJG5LMI5JHK
;AEGE5FGE5DJD<
AJK5JKF5LJJ
;AJL5LDK5HGJ<
AJK5JKF5LJJ
;AJL5LDK5HGJ<
AJK5JKF5LJJ
;AJL5LDK5HGJ<
AKE5IIM5KGG
;AD<
AKE5IIM5KGG
AD
AKE5IIM5KGG
;AD<

,-"&--(+,-(&$"'%9+-;-!%.%%,<%&(,-3+(6

G7FDDLIGFE

D

F7HJKGLHGI
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EG
EH
EI
EJ
EK
EL
EM
FD
FE
FF

FG
FH
FI
FJ
FK
FL
FM
GD
GE
GF
GG
GH
GI
GJ
GK
GL
GM
HD
HE
HF
HG
HH
HI
HJ
HK
HL
HM
ID
IE
IF
IG
IH
II
IJ
IK
IL
IM
JD
JE
JF
JG
JH
JI
JJ
JK
JL
JM
KD
KE
KF
KG
KH
KI
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FDEI
FDEJ
FDEK
FDEL
FDEM
FDFD
FDFE
FDFF
FDFG
FDFH
FDFI
FDFJ
FDFK
FDFL
FDFM
FDGD
FDGE
FDGF
FDGG
FDGH
FDGI
FDGJ
FDGK
FDGL
FDGM
FDHD
FDHE
FDHF
FDHG
FDHH
FDHI
FDHJ
FDHK
FDHL
FDHM
FDID
FDIE
FDIF
FDIG
FDIH
FDII
FDIJ
FDIK
FDIL
FDIM
FDJD
FDJE
FDJF
FDJG
FDJH

'%&').
-(
AED5FJK5IKE
AED5JDK5GJK
AED5MIL5HDM
AEE5GFE5DJL
AEE5JMI5KFL
AEF5DLF5KLL
AEF5HLF5JIK
AEF5LMI5KJD
AEG5GFF5IGH
AEG5KJG5HGE
AEH5FEL5MFD
AEH5JLM5HLF
AEI5EKI5JEL
AEI5JKK5LHE
AEJ5EMJ5JLJ
AEJ5KGF5KDE
AEK5FLJ5HII
AEK5LIL5IGI
AEL5HHM5IHK
AEM5DJD5EEL
AEM5JMD5LMJ
AFD5GHF5IHM
AFE5DEI5KJL
AFE5KEE5FJJ
AFF5HFM5KLE
AFG5EKF5DKI
AFG5MGL5MGH
AFH5KGE5EKF
AFI5IHM5JFL
AFJ5GMI5EKE
AFK5FJL5JMJ
AFL5EKE5EFM
AFM5EDG5HFL
AGD5DJJ5ILD
AGE5DJE5JDK
AGF5DLM5IJG
AGG5EIE5IGM
AGH5FHL5JJD
AGI5GLF5DLM
AGJ5IIG5DFL
AGK5KJF5KEL
AGM5DEF5HHF
AHD5GDG5IFH
AHE5JGK5GGH
AHG5DEI5FLH
AHH5HGL5LGK
AHI5MDM5IDE
AHK5HFL5LGJ
AHL5MML5HIE
AID5JFD5DEE

)'("
'+$*
AK5FHI5HKM
AK5HLI5FJE
AK5KGF5MKM
AK5MLL5LMI
AL5FIG5FLE
AL5IFJ5HEJ
AL5LDL5IMD
AM5EDD5EDG
AM5HDE5FJF
AM5KEF5GLM
AED5DGG5LEF
AED5GJI5LKF
AED5KDL5MFE
AEE5DJG5GFH
AEE5HFM5HII
AEE5LDK5KDF
AEF5EML5HJL
AEF5JDF5EJI
AEG5DEM5FFG
AEG5HID5DLF
AEG5LMI5FDE
AEH5GII5DID
AEH5LGD5EEL
AEI5GFD5MDL
AEI5LFK5MHD
AEJ5GIE5KIE
AEJ5LMF5LML
AEK5HIE5MIH
AEL5DFM5IEE
AEL5JFJ5ELE
AEM5FHF5IML
AEM5LKM5HEI
AFD5IGK5GDK
AFE5FEJ5MKE
AFE5MEM5EFL
AFF5JHH5IFF
AFG5GMG5MFF
AFH5EJL5EFH
AFH5MJK5MHJ
AFI5KMH5FGL
AFJ5JHK5LKJ
AFK5IFM5KJH
AFL5HHD5LGK
AFM5GLF5DJE
AGD5GIH5HGI
AGE5GIL5MLL
AGF5GMJ5KLJ
AGG5HJL5MFM
AGH5IKJ5IIH
AGI5KFD5LGH

%,'("
'+$*$
*''(
AF5GLE5IMK
AF5HJD5HEH
AF5IHE5LGM
AF5JFI5MIM
AF5KEF5LJG
AF5LDF5JHG
AF5LMI5GMH
AF5MME5FEH
AG5DMD5FDJ
AG5EMF5HKG
AG5FML5EFI
AG5HDK5FKH
AG5IFD5DGI
AG5JGJ5IFK
AG5KIJ5LKI
AG5LLE5FDI
AH5DDM5JID
AH5EHF5GHJ
AH5FKM5HGG
AH5HFE5DIK
AH5IJK5GJL
AH5KEL5IFE
AH5LKH5JKK
AI5DGJ5DDD
AI5FDF5JJF
AI5GKH5LGM
AI5IIF5KEI
AI5KGJ5HKK
AI5MFJ5GFE
AJ5EFF5HHK
AJ5GFI5DJH
AJ5IGH5GLJ
AJ5KID5JGJ
AJ5MKH5DHF
AK5FDH5LHF
AK5HHG5FLD
AK5JLM5JDM
AK5MHH5DMD
AL5FDJ5MMF
AL5HKL5IMJ
AL5KIM5ELK
AM5DHM5DJI
AM5GHL5IGI
AM5JIK5MEK
AM5MKK5IGK
AED5GDK5KGI
AED5JHL5LJD
AEE5DDE5FKI
AEE5GJI5GIF
AEE5KHE5HKM

"())
%,'("
  
#&)(
("'+$*
'+$*
 
AM5GMM5GEE AEI5DDD5DDD
AD
AHH5FMG5MIL
AM5KED5GKG AEI5DDD5DDD
AD
AHI5FJG5HEI
AED5DGE5KFM AEI5DDD5DDD
AD
AHJ5FJH5MIJ
AED5GJG5KFD AEI5DDD5DDD
AD
AHK5FMM5JHG
AED5KDJ5JMM AEI5DDD5DDD
AD
AHL5GJL5IKE
AEE5DJE5DFK AEI5DDD5DDD
AD
AHM5HKF5LKH
AEE5HFK5DLF AEI5DDD5DDD
AD
AID5JEG5KFG
AEE5LDI5FIE AEI5DDD5DDD
AD
AIE5KMF5GFL
AEF5EMI5MGJ AEI5DDD5DDD
AD
AIG5DDM5MGL
AEF5IMM5IID AEI5DDD5DDD
AD
AIH5FJK5LHG
AEG5DEJ5IFD
AD
AD
AHD5IJK5GKK
AEG5HHK5FME
AD
AKF5DDI5KHD AEEG5MEI5JIM
AEG5LMF5GEK
AD
AKH5LLI5MKD AEEL5ELF5LJE
AEH5GIF5DKE
AD
AKK5LLE5HDM AEFF5JEE5EKF
AEH5LFK5DHD
AD
ALD5MMJ5JJI AEFK5FDJ5KFD
AEI5GEK5KFL
AD
ALH5FGJ5IGF AEGE5MKI5LJL
AEI5LFH5JIH
AD
ALK5JDI5MMG AEGJ5MFI5FFD
AEJ5GHL5GIK
AD
AME5EED5FGG AEHF5DJE5JGJ
AEJ5LLM5GMF
AD
AMH5KIH5JHF AEHK5GMF5FGK
AEK5HHL5GGE
AD
AML5IHH5LFL AEIF5MFH5HEK
AEL5DFI5KJL
AD
AEDF5HLJ5JFE AEIL5JJI5LII
AEL5JFF5GEI
AD
AEDJ5ILJ5DLJ AEJH5JFH5IFF
AEM5FGL5JDH
AD
AEED5LHM5IFM AEKD5LDL5JMJ
AEM5LKI5FLM
AD
AEEI5FLG5IED AEKK5FFJ5MKG
AFD5IGG5DHH
AD
AEEM5LMH5LIE AELG5LLL5FKK
AFE5FEF5IJK
AD
AEFH5JMD5JHI AEMD5LDE5LKK
AFE5MEH5IKL
AD
AEFM5JKL5FKD AEMK5MKK5GMJ
AFF5JGM5LFF
AD
AEGH5LJI5HDE AFDI5HFH5LFJ
AFG5GLM5DJK
AD
AEHD5FJD5DEK AFEG5EIH5IHH
AFH5EJG5EDK
AD
AEHI5LKD5HEL AFFE5EKK5GFH
AFH5MJF5KJH
AD
AEIE5KDI5FGI AFFM5IDH5GIK
AFI5KLL5LLH
AD
AEIK5KKG5HHH AFGL5EHK5FIM
AFJ5JHF5GHI
AD
AEJH5DLH5GLF AFHK5EEL5DMK
AFK5IFH5DID
AD
AEKD5JHK5KIK AFIJ5HFM5HDD
AFL5HGH5MGH
AD
AEKK5HKG5JJK AFJJ5DMH5EKL
AFM5GKI5MJG
AD
AELH5IKF5JEH AFKJ5EFI5MHF
AGD5GHL5EGH
AD
AEME5MII5IEM AFLJ5IGL5KFG
AGE5GIF5HKM
AD
AEMM5JGG5KGM AFMK5GHK5DME
AGF5GMD5DJF
AD
AFDK5JEM5DLM AGDL5IJJ5EKL
AGG5HJE5MLF
AD
AFEI5MFG5LIF AGFD5FEE5JMJ
AGH5IJM5GKK
AD
AFFH5IJD5LDK AGGF5FMM5MJH
AGI5KEG5HFD
AD
AFGG5IHG5FGM AGHH5LHK5MFM
AGJ5LMI5GFH
AD
AFHF5LLH5MJL AGIK5LKG5ELM
AGL5EEJ5GHF
AD
AFIF5JDD5GJK AGKE5GMH5DFE
AGM5GKK5KJM
AD
AFJF5KDH5GLF AGLI5HFM5HDK
AHD5JLD5MHE
AD
AFKG5FEF5IIK AGMM5MMM5DIL
AHF5DFK5FHE
AD
AFLH5EHE5DIM AHEI5EFG5HHL
AHG5HEL5DMI
AD
AFMI5IDJ5KDF AHGD5LFG5LGJ
AHH5LIH5MKM
AD
AGDK5GFJ5MKD AHHK5EFF5GDJ
AHJ5GGM5HEI
AD
AGEM5JFD5DHM AHJH5DHE5KLK
AEID5DDD5DDD

$$*")
'+%$ -()$ 9  $$*" )
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'+
AK5DFJ5GFF
AEG5FGE5JGJ
AD
AK5DGM5HIL
AEG5JJM5IFI
AD
AK5DHL5EDK
AEH5EFE5MDJ
AD
AK5DHL5GEL
AEH5ILM5FIL
AD
AK5DID5JHL
AEI5DKF5DKK
AD
AJ5HIE5DMD
AEI5IKD5LKH
AD
AJ5HIJ5GGF
AEJ5DLJ5EKL
AD
AJ5EGL5ILD
AEJ5JEL5IGJ
AD
AI5DMI5FGD
AEK5EJL5IEF
AD
AI5EDE5KHD
AEK5KGJ5JLL
AD
AI5EDM5ELI
AEL5GFG5JJL
AEGD5MHI5GLH
AI5DMM5MJI
AEL5MGD5DKH
AEGD5MHI5GLH
AG5EKL5GID
AEM5IIJ5IHL
AEGD5MHI5GLH
AG5EKL5MMI
AFD5FDG5KII
AEGD5MHI5GLH
AG5ELL5LKI
AFD5LKF5GLD
AEGD5MHI5GLH
AE5KLJ5FMD
AFE5IJG5EGG
AEGD5MHI5GLH
AE5JED5HJD
AFF5FKJ5KHJ
AEGD5MHI5GLH
AE5JED5HJD
AFG5DEG5MKI
AEGD5MHI5GLH
AE5JED5HJD
AFG5KKI5JDF
AEGD5MHI5GLH
AE5JED5HJD
AFH5IJF5HGI
AEGD5MHI5GLH
AEED5HJD
AFI5GKI5GDK
AEGD5MHI5GLH
AEED5HJD
AFJ5FEI5DLD
AEGD5MHI5GLH
AEED5HJD
AFK5DLF5JHI
AEGD5MHI5GLH
AEED5HJD
AFK5MKL5MFF
AEGD5MHI5GLH
AEED5HJD
AFL5MDH5LIM
AEGD5MHI5GLH
AEED5HJD
AFM5LJE5HHD
AEGD5MHI5GLH
AEED5HJD
AGD5LHM5JKL
AEGD5MHI5GLH
AEED5HJD
AGE5LKD5JFE
AEGD5MHI5GLH
AEED5HJD
AGF5MFI5GIE
AEGD5MHI5GLH
AEED5HJD
AGH5DEH5MLJ
AEGD5MHI5GLH
AEED5HJD
AGI5EHD5JLF
AEGD5MHI5GLH
AEED5HJD
AGJ5GDG5JGF
AEGD5MHI5GLH
AEED5HJD
AGK5IDI5DJM
AEGD5MHI5GLH
AEED5HJD
AGL5KHJ5FJJ
AEGD5MHI5GLH
AEED5HJD
AHD5DFL5IGM
AEGD5MHI5GLH
AEED5HJD
AHE5GIG5FHL
AEGD5MHI5GLH
AEED5HJD
AHF5KFE5KMK
AEGD5MHI5GLH
AD
AHH5EGI5JGL
AEGD5MHI5GLH
AD
AHI5IMJ5FJL
AEGD5MHI5GLH
AD
AHK5EDI5FGJ
AEGD5MHI5GLH
AD
AHL5JJH5EHF
AEGD5MHI5GLH
AD
AID5FKH5JGM
AEGD5MHI5GLH
AD
AIE5MGL5HGG
AEGD5MHI5GLH
AD
AIG5JIK5FMD
AEGD5MHI5GLH
AD
AII5HGG5DGD
AEGD5MHI5GLH
AD
AIK5FJK5IGL
AEGD5MHI5GLH
AD
AIM5EJF5KIJ
AEGD5MHI5GLH
AD
AJE5EFD5JMI
AEGD5MHI5GLH
AD
AJG5EHG5HGE
AEGD5MHI5GLH
AD
AJI5FGG5EDK
AEGD5MHI5GLH
AI5FGK5LEI5GKD
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AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AJF5LJK5KMH
AJI5GLF5IDJ
AJK5MMK5LDJ
AKD5KEK5KEM
AKG5IHJ5HFK
AKJ5HLL5FLH
AKM5IHK5LEJ
ALF5KFM5KFL
ALJ5DGL5MEK
ALM5HLD5HKH
AMG5DIM5JMG
AMJ5KLF5DLE
AEDD5JIG5GJH
AEDH5JKM5HMM
AEDL5LJJ5JKM
AEEG5FFE5GHJ
AEEK5KID5FDD
AEFF5HJD5FDL
AEFK5GIL5JEJ
AEGF5HIF5MJE
AEGK5KIE5DKM
AEHG5FJE5EFF
AEHL5MME5IJK
AEIH5MIE5FGD
AEJE5EHM5FKM
AEJK5IMI5FID
AEKH5FMM5DJD
AELE5FKE5DFF
AELL5IFE5LJG
AEMJ5DJF5KGL
AFDG5MDI5FHK
AFEF5DJE5HIK
AFFD5IHG5MEJ
AFFM5GJI5JKF
AFGL5IHD5FMM
AFHL5DLE5MEE
AFIL5DDI5ELK
AFJL5GFI5GMI
AFKM5DIL5HEE

%)"$$*"
)$$*"
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AK5DFJ5GFF
AFD5FIK5MIL
AFH5DGJ5DDD
AFH5DGJ5DDD
AK5DFJ5GFF
AFD5JMI5LHK
AFH5IJK5IJL
AHM5IJI5DDL
AK5DGM5HIL
AFE5EJE5GJH
AFI5EDG5IMF
AKJ5JIE5FDE
AK5DHL5EDK
AFE5JGK5GJI
AFI5JJF5FKK
AEDI5GKM5IFJ
AK5DHL5GEL
AFF5EFD5GMI
AFJ5FHL5EKJ
AEGI5LHF5LLG
AK5DID5JHL
AFF5JFE5IFF
AFJ5LIE5GIF
AEJL5EFK5MIE
AJ5HIE5DMD
AFF5IGK5FJL
AFL5DKJ5HII
AFDF5MFM5IFH
AJ5HIJ5GGF
AFG5DKH5LJL
AFL5KEK5HJD
AFGM5KJH5EJI
AJ5EGL5ILD
AFG5GDK5DMF
AFM5KDF5LHJ
AFKM5DIK5IKK
AI5DMI5FGD
AFF5LGE5MEL
AGE5HGI5MFH
AGFE5JII5LDI
AEGJ5DHK5EFH
AEIH5GKD5KMG
;AEEG5LDG5HEI<
AFFD5KEL5JFF
AEGJ5DIH5IJM
AFEK5LIF5HGL
;AEDG5MGJ5KKL<
AEFI5JED5ILL
AEGJ5DHI5GHM
AFFD5MLH5HDG
;AEDF5LDE5IHG<
AFK5LGG5HJM
AEGH5EFG5KGH
AFFF5GFI5FMI
;AMM5KEH5EFH<
;AKD5KJK5GEJ<
AEGH5EFH5GKM
AFFI5KEH5HKL
;AML5IDK5KIL<
;AEKF5EDI5KJJ<
AEGH5EGH5FIM
AFFM5FHG5LFD
;AMK5FJK5MIF<
;AFKJ5FIK5MHM<
AEGF5KGE5JKH
AFGE5HMJ5KDI
;AMH5IKE5HLI<
;AGLE5LKM5KIF<
AEGF5III5LHH
AFGI5EEK5JGI
;AMG5DII5MMM<
;AHMD5FED5MHE<
AEGF5III5LHH
AFGM5DJE5EKI
;AME5JJL5MGL<
;AJDE5HLL5GEK<
AEGF5III5LHH
AFHG5EIK5EMK
;AMD5FGF5KKM<
;AKEI5KLD5JFM<
AEGF5III5LHH
AFHK5HEE5JFJ
;ALL5KHI5KKE<
;ALGG5EIK5JFI<
AEGE5DII5LHH
AFID5GGD5JEL
;ALI5KDJ5DMJ<
;AMIF5EMD5DFJ<
AEGE5DII5LHH
AFIH5MFD5IKE
;ALH5EEE5LKI< ;AE5DKH5GLM5IDE<
AEGE5DII5LHH
AFIM5JLL5EGD
;ALF5HJE5EIK< ;AE5EMM5LFJ5FGM<
AEGE5DII5LHH
AFJH5JHD5FDF
;ALD5KIE5MFI< ;AE5GFL5IKE5FEG<
AEGE5DII5LHH
AFJM5KLG5MJG
;AKL5MLF5DLJ< ;AE5HJD5JMJ5EHK<
AEGE5DII5LHH
AFKI5EFJ5LJL
;AKK5EHM5HKF< ;AE5IMJ5FKG5HJI<
AEGE5DII5LHH
AFLD5JKJ5JJI
;AKI5FIE5LGM< ;AE5KGI5GKJ5FHG<
AEGE5DII5LHH
AFLJ5HHE5HDG
;AKG5FLJ5LIM< ;AE5LKL5DKL5EIE<
AEGE5DII5LHH
AFMF5HFM5HHJ
;AKE5FIF5EFF< ;AF5DFH5HIG5HDD<
AEGE5DII5LHH
AFML5JHM5HLK
;AJM5EHI5EGD< ;AF5EKH5IKJ5JJJ<
AEGE5DII5LHH
AGDI5EED5III
;AJJ5MJG5FMJ< ;AF5GFL5IFG5DFM<
AEGE5DII5LHH
AGEE5LFF5DGI
;AJH5KDG5MGL< ;AF5HLJ5GJK5LLL<
AEGE5DII5LHH
AGEL5KMG5JKK
;AJF5GJH5FKK< ;AF5JHL5ELJ5LLD<
AEGE5DII5LHH
AGFJ5DGI5JEG
;AIM5MHE5HGI< ;AF5LEH5DII5KMD<
AEGE5DII5LHH
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Appendix E

WCWCD Water Demand with LPP Debt

Appendix F

WCWCD Debt Repayment: Water Rates vs. Impact Fees
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Appendix G

Repayment
^cenario ^upporƟng
g
p Formulas
by Gabriel A. Lozada, 9/28/15
1. Paths of Demand, Price, and Revenue when Elasticity is −1/2
Suppose the demand for water is given by
Qt = α β t Pt−1/2

(1)

where Q is quantity demanded, P is price, β is one plus the projected population growth rate, and t denotes the date. Assume price is constant:
Pt ≡ P

for all t.

Then
Qt = α β t P−1/2
Q0 = αP−1/2
Qt = Q0 β t

so
(which grows at rate β) and

total revenue Qt Pt = Q0 β P = Q0 P βt
t

(which grows at rate β).

Now suppose there is a new situation, denoted by , and suppose we have
discovered that the needed total revenue in the new situation is γ times the total
revenue of the old situation:

Q
t Pt = γ · Qt Pt .

(2)

Suppose as before that
Pt ≡ P for all t.
t = α β t P −1/2 .
Q

and


  t
t and Q
Then as before, both Q
t Pt grow at rate β, and also Qt = Q0 β .
From (2),

Q
t Pt = γQt Pt
t 

Q0 β · P = γQ0 β t · P
0 · P = γQ0 · P
Q

α P −1/2 · P = γαP−1/2 · P
P 1/2 = γP1/2
P = γ 2 P .

(3)

20

t = Q
0 β t = α P −1/2 β t = α(γ 2 P) −1/2 β t = γ −1 αP−1/2 β t = γ −1 Qt , so
Using (3), Q
t = Qt /γ .
Q

(4)

Note that in the spreadsheet (worksheets “First Scenario” and “Second Sce
nario”), Q
t Pt = Qt Pt + B10 · Qt Pt = (1 + B10)Qt Pt , so the value of γ in (2) is
1 + B10 in the spreadsheet; this is B11 and B19.
2060 < Q2010 ?” is, using (4), when
The answer to the question “when is Q
Q2010 β

Q2060 /γ
2060−2010

< Q2010

/γ < Q2010

β 50 < γ .
This underlies B8.
2. Deriving Cost and Beneﬁt Flows from their Present Values given
in pages 5-3 to 5-6 of the Draft Socioeconomics and Water Resource
Economics Study Report
This section derives relationships used in the spreadsheet tab “DSWRESR,”
whose name is the ﬁrst letters of the “Study Report” named in the title of this
section.
The Study Report describes the ﬂows of costs and beneﬁts from 2020 to
2060 (see for example Table 2-1 on page 2-2) in terms of the present value (in
2010) of those ﬂows. Here we derive the implied magnitude of such a ﬂow in
our assumed initial year of operation, 2026.
Let the Study Report’s “escalation rate” (the rate of real cost or beneﬁt increases per year) be . The Study Report provides the value of  but it provides
no further information about how the Study Report authors assumed costs and
beneﬁts changed over time. In the absence of this information, the best we can
do is to assume that their sequence of costs (or beneﬁts)
{c2020, c2021, c2022, . . . , c2060 }
is equal to
{c2020, (1+)c2020, (1+)2 c2020, . . . , (1+)40 c2020 } .
Let the Study Report’s discount rate be r and let the present value in 2020 of
this sequence be denoted by PV 2020 . Then
 41
40

(1 + )t c2020 1 − 1+
1+r  c2020 ,
=
PV 2020 =
(1 + r)t
1 − 1+
1+r
t=0

21

c2020

 
1 − 1+
1+r
=
 1+ 41 PV 2020 , and
1 − 1+r

c2026 = (1 + ) c2020
6

 
1 − 1+
1+r
= (1 + )
 1+ 41 PV 2020 .
1 − 1+r
6

Since PV 2010 = PV 2020 /(1 + r)10 because the only thing which happens to these
ﬂow costs between 2010 and 2020 is discounting, we have
 1+ 
6
10 1 − 1+r
(5)
c2026 = (1 + ) (1 + r)
 41 PV 2010 .
1 − 1+
1+r
If we are correct in assuming that the Study Report authors used ct = (1 +
then (5) would give the same answer for c2020 regardless of the
values of  and r. However, the values which (5) gives for c2020 for the two
“no pump storage” cases, Tables 5-1 and 5-2 (spreadsheet columns C and J,
rows 12–19), slightly differ; so do the values which (5) gives for c2020 for the
two “pump storage” cases, Tables 5-3 and 5-4 (spreadsheet columns C and J,
rows 29–37). Therefore, the Study Report authors must not have used ct =
(1 + )t−2020 c2020 , but something slightly different. There is no way to know
what that was (for example, the text “2024” does not appear in the report), so in
column N, averages of the c2020 values derived from (5) for the two “no pump
storage” cases given in the Study Report were calculated, and this average was
used for the “no pump storage” c2020 in the rest of the spreadsheet. Similarly,
in column N, averages of the c2020 values derived from (5) for the two “pump
storage” cases given in the Study Report were calculated, and that average was
used for the “pump storage” c2020 in the rest of the spreadsheet.
For construction costs the situation is the same except that the years of
construction in the Study Report were 2016 to 2019. So
)t−2020 c2020

PV 2016 =

3

(1 + )t c2016
t=0

c2016 =
c2015

1−

(1 + r)t
 1+ 

=

1−
1−

 1+ 4

 c2016 ,
1+r
1+
1+r

1+r
 1+ 4 PV 2016 , and

1 − 1+r
= c2016 /(1 + ) .

Let the present value for our spreadsheet, in which construction starts in 2015,

, and let our discount rate be r . The Study Report gives
be denoted by PV 2015

22

PV 2010 . We have

PV 2015

=

3

(1 + )t c2015
t=0

=
=
=

1−
1−
1−

r )t

(1 +
 1+ 4



1+r
1+
1+r 

 1+ 4


1+r

1+
1 − 1+r 
 1+ 4
1 − 1+r

 1+ 
1 − 1+r 

=

1−
1−

 1+ 4


 c2015
1+r
1+
1+r 

c2016
1+

 
1 1 − 1+
1+r
 1+ 4 PV 2016
1+ 1−
1+r
 1+ 
1 1 − 1+r
6
 1+ 4 (1 + r) PV 2010 .
1+ 1−

(6)

1+r

As before, if we are correct in assuming that the Study Report authors used

ct = (1+)t−2016 c2016 then (6) would give the same answer for c2016 and PV 2015
regardless of the values of  and r. However, the values which (6) gives for

PV 2015
for the two “no pump storage” cases, Tables 5-1 and 5-2 (spreadsheet
columns D and K, row 16) differ by about one-half of one percent; so do the

for the two “pump storage” cases, Tables
values which (6) gives for PV 2015
5-3 and 5-4 (spreadsheet columns D and K, row 33). Therefore, the Study
Report authors must not have used ct = (1 + )t−2016 c2016 , but something very
slightly different. There is no way to know what that was (for example, the
text “2017” does not appear in the report), so in column O, averages of the

PV 2015
values derived from (6) for the two “no pump storage” cases given in
the Study Report were calculated, and this average was used for the “no pump

storage” PV 2015
in the rest of the spreadsheet. Similarly, in column O, averages

of the PV 2015 values derived from (6) for the two “pump storage” cases given
in the Study Report were calculated, and that average was used for the “pump

storage” PV 2015
in the rest of the spreadsheet.
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Appendix H

^urvey of Water Price ElasƟcity PublicaƟons, Gail BlaƩenberger, PhD
Elasticity Measurements West/US Studies
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2
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1

1 Agathe & Billings

13 Griffin & Chang
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26 Pint
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27 Pint

4 Agathe & Billings

16 Howe

28 Renwick & Archibald

17 Jones & Morris

29 Renwick & Archibald

6 Berry & Bonen

18 Lyman

30 Renwick & Archibald

7 Billings & Agathe

19 Lyman

31 Renwick & Archibald

5 Agathe Billings Dobra Raffiee

8 Billings
9 Billings & Day
10 Casuto & Ryan

25 Nieswiadomy & Molina

20 Moncur

32 Timmins

21 Morgan

33 Weber

22 Morgan & Smolen

34 Williams

11 Conley

23 Nieswiadomy

35 Young

12 Gershon

24 Nieswiadomy & Molina

36 Young

Elasticity Measurements Foreign Studies
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5

Study

1 AlQunaibet & Johnston

4

3

2

2
1

Elasticity

1

5 Katzman

25

Elasticity Measurements Utah Studies
2
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2 CH2MHill
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6

5

Study
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3

2

2
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Elasticity Measurements Utah Studies
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Elasticity Measurements East/US Studies
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30 Williams
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31 Williams

6 Danielson

19 Martin & Wilder

32 Williams & Suh

7 Danielson

20 Nieswiadomy & Cobb

33 Wong

21 Nieswiadomy & Cobb

34 Wong

22 Schafer & David

35 Wong

10 Fourt

23 Schneider & Whitlach

36 Wong

11 Gibbs

24 Stevens, Miller, Willis

37 Wong

12 Gottlieb

25 Stevens, Miller, Willis

38 Wong

13 Gottlieb

26 Stevens, Miller, Willis

1 Carver & Boland
2 Cavanagh, Haneman & Stavins
3 Chicoine & Ramurthy
4 Clarke
5 Cochrane & Cotton

8 Deller, Chicoine, & Ramamurthy
9 Foster & Beattie
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Elasticity Measurements Individual Customer Studies
2
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2
0

Elasticity
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25 Moncur

2 Agathe & Billings

14 Hogarty & Mackay

26 Morgan

3 Agathe & Billings

15 Hogarty & Mackay

27 Nieswiadomy & Molina

4 Agathe & Billings

16 Howe & Lineweaver

28 Nieswiadomy & Molina

5 Cavanagh, Haneman & Stavins
6 Chicoine & Ramurthy

17 Howe & Lineweaver

29 Pint

18 Howe

30 Pint

19 Jones & Morris

31 Renwick & Archibald

8 Danielson

20 Katzman

32 Renwick & Archibald

9 Danielson

21 Lyman

33 Renwick & Archibald

22 Lyman

34 Renwick & Archibald

7 CUWCD Pricing Policy Study

10 Deller, Chicoine, & Ramamurthy
11 Gibbs
12 Hanke & deMare

23 Martin & Wilder
24 Martin & Wilder
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2
0

Elasticity

1
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36 Turnovsky
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39 Williams

23 Hansen & Narayanan

40 Williams

7 Carver & Boland

24 Hoglund

41 Williams

8 Casuto & Ryan

25 Hughes & Gross

42 Williams

5 Billings
6 Billings & Day

43 Williams & Suh

9 CH2MHill

26 Morgan & Smolen

10 CH2MHill

27 Nieswiadomy

44 Wong

28 Nieswiadomy & Cobb

45 Wong

29 Nieswiadomy & Cobb

46 Wong

30 Schafer & David

47 Wong

31 Schneider & Whitlach

48 Wong

32 Stevens, Miller, Willis

49 Wong

33 Stevens, Miller, Willis

50 Young

34 Stevens, Miller, Willis

51 Young

11 Clarke
12 Cochrane & Cotton
13 Conley
14 Foster & Beattie
15 Fourt
16 Gardiner & Schick
17 Gershon

Elasticity Measurements Studies with Large Price Changes
2

0

1

Study
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2
5

Elasticity

1

1 Agathe & Billings

8 Casuto & Ryan

15 Renwick & Archibald

2 Agathe & Billings
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16 Renwick & Archibald

3 Agathe & Billings

10 Nieswiadomy & Molina

17 Renwick & Archibald

4 Agathe & Billings
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From:
Sent:
To:

Subject:
Attachments:

LISA RUTHERFORD <lisar@bajabb.com>
Friday, September 4, 2020 10:13 AM
LPP, BOR-sha-PRO; Baxter, Rick J; Ferris, Dawna E;
PAComments, BOR-sha-UC; Duke, Marlon B; Goff, Laura
(Callie) C; Tibbetts, Gloria A; Bunting, Whitney; Hughes,
Amber L; Favour, Nancy L; Christian, Lorraine M; Boshell,
Brandon E
[EXTERNAL] Fwd: RUTHERFORD/VAN DAM LPP DEIS public
comments PDF ATTACHMENTS Batch 2
2010-Winter-Waterline1.pdf; 2010-Spring-Waterline.pdf;
100thMeridianInitiative.pdf; 43 CFR § 46.420 - Terms used in
an EIS.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please include the attached pdf documents with RUTHERFORD/VAN DAM LPP DEIS
comments. Our ISP limits the size of our attachments so must send in batches.
Thank you.
Lisa Rutherford and Paul Van Dam
Ivins, Utah

From: "LISA RUTHERFORD" <lisar@bajabb.com>
To: lpp@usbr.gov, "Rick Baxter" <rbaxter@usbr.gov>
Cc: d8ferris@blm.gov, UtahComments@usbr.gov, mduke@usbr.gov, lgoff@blm.gov,
gtibbetts@blm.gov, wbunting@blm.gov, ahughes@blm.gov, nfavour@blm.gov,
lmchrist@blm.gov, bboshell@blm.gov
Sent: Friday, September 4, 2020 7:54:00 AM
Subject: RUTHERFORD/VAN DAM Lake Powell Pipeline DEIS public comments
Mr. Rick Baxter, Project Manager, Bureau of Reclamation and other agency officials,
Attached are our comments regarding the proposed Lake Powell Pipeline and the Draft
Environmental Impact Statement that describes the potential environmental impacts of the No
Action Alternative and

two action alternatives for the LPP, proposed by the Utah Board of Water Resources (UBWR).
We have included BLM officials in this mailing since BLM has such a key role in this project.
Resources referenced in our comment document footnotes will be sent to you in pdf format, as
required by agencies, following this submittal. We do not mean to overwhelm you with the many
pdfs we will be sending, but since the information is part of our comments and pdfs are what the
agencies require, we must comply.
Thank you for considering our concerns as you complete your review and make decisions
regarding this project that poses many challenges for our state, county, and citizens. And, thank
you for all the work you are doing on issues of importance to this nation. No matter what the
political climate, we believe you will strive to make the best decisions based on the best
available science for the good of our land and other resources.
Sincerely,
Lisa Rutherford and Paul Van Dam
Ivins, Utah
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Facts

• There is 60 million acre feet of
water storage on the Colorado
River system.
•
• Historical records show an
average annual inflow of 12
million acre feet into Lake
Powell.
•
• The Lake Powell Pipeline will
withdraw 100,000 acre feet of
water.
•
• Or 100,000/12,000,000 = 0.008
or 0.8 percent.
•
• The Lake Powell Pipeline
withdraw is equal to 0.8 percent
of the annual inflow to Lake
Powell. The graph below
illustrates the amount of water
withdrawn by the Lake Powell
Pipeline.

Water Quantity (acre-feet)
Lake Powell
Pipeline

Total ﬂow
to Lake
Powell

Do we have enough water to get us to Lake Powell?
The Lake Powell Pipeline Project
(Lake Powell) has been considered a
project way off in the distant future.
That future is not so distant anymore.
In order to get us to Lake Powell, the
District has recently completed some
water development projects. For example:
• Crystal Creek Pipeline Project is
finished.
• Construction is under way on a new
10-million gallon water storage tank
at the Quail Creek Water Treatment
Plant and the treatment capacity of
the Plant was expanded making it
capable of producing an additional
8-million gallons of water per day.
• Five new culinary wells were drilled
at Sand Hollow Reservoir.
Additional projects are in the planning
stages that will help get us to Lake Powell. Two of the more significant projects
include:
Warner Valley Reservoir – this project will be a major tool in the District’s
tool box that will add reliability, efficiency and flexibility to water management.
Ash Creek/Anderson Junction – the
Ash Creek Reservoir is located at the top
of the black ridge as one drives north to
Cedar City on I-15. This reservoir has
never held water.
This project will pipe water from Ash

Manager’s
Message
By
Ron Thompson
General Manager
Creek Reservoir as well as water from
some old irrigation ditches on the tributaries to Ash Creek.
The water will then be conveyed to
a new storage reservoir at Anderson
Junction.
The water will be used for irrigation
in the Toquerville area, thereby freeing
up the high-quality Toquerville Spring
water for culinary use. We expect to
produce 5,000 acre feet of water annually.
Supplying adequate water to a community is a balancing act. It is the District’s job to do the best it can to:
• predict water demand
• analyze current water supply and
• look for other sources of
reliable water.

While the Virgin River is the major
source of our water today, we need to
continually look at augmenting water
supply from other sources. If one source
goes bad, another source may provide
what we need. If we have a bad year
for surface water, maybe we can tap our
groundwater supply just to get us through
the bad times. If we have to mine groundwater, we hope that flows will come back
in future years when the groundwater
supply can be built back up.
In the future, Washington County can
count on having years of plentiful water
supply and years of drought. No matter the scenario, the District will remain
committed to the pursuit of water development projects that will get us to Lake
Powell.

Warner Valley Project reborn after 35 years
By Ron Thompson, General Manager

Since the days of the pioneers, Wash- it was found that there were fractures
ington County has struggled to provide and sink holes that would make storing
water to its residents. During the 1960s water impossible.
and 1970s, several proposals for water
Another project was then envisioned
storage facilities
that would dam
were considered
the Virgin River
in order that Virwhere the Dixie
Warner Valley Reservoir will hold
gin River water
Springs subdiapproximately 40,000
could be manvision is locatacre feet of water
aged for the good
ed today. This
of the commumight have been
Projected completion date:
nity.
a feasible storApproximately six years
One proposal
age project, but
was the Dixie
problems arose
Project
which
when funding
would have stored about 93,000 acre feet for the project changed. Traditionally,
of water. When the site was core drilled, the federal government would have paid

75% of the costs with the local community paying the other 25%. When the
Bureau of Reclamation decided it would
change the funding formula, Washington County withdrew its support and the
project died.
The Warner Valley Project was planned
in that era to be a power project. The water component would have consisted of
a huge dam and a canal by Hurricane
that would transport water into the Warner Valley Reservoir. The project went
through extensive review, but was found
to be impracticable at that time mainly
for the following reasons:
• there was huge public opposition
because the project included a large
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coal-fired power plant and
• the project was very expensive and
would have cost a great deal more than
the Quail Creek Reservoir project.
Since a storage facility was needed,
construction of the Quail Creek Reservoir began in 1982.
Today’s Warner Valley Project will
allow us to store approximately 40,000
acre feet of undeveloped water that currently flows down the Virgin River into
Lake Mead. This surplus, secondary
water comes from three sources in our
system: Virgin River, Santa Clara River
and the St. George Reuse Plant.
Virgin River water is high in total dissolved solids, but mixing it with water
from other sources will improve it. This
water can be used for irrigation and potential environmental mitigation if needed. Warner Valley will allow us to better
manage water resources and it will also
provide the ability to pressurize secondary water.
As can be seen in this secondary water
systems map, secondary water sources
could all be tied together at the Warner
Valley Reservoir. In short, this reservoir
would allow us to:
• manage water more efficiently
• save water we are now losing
• improve water quality and
• pressurize water systems in the
St. George and Washington Fields
areas.
In the long-term, as the water resources we are now developing, including Lake Powell, are fully allocated, the Warner Valley Reservoir
could be an additional water resource.
As technology advances, it may well
be possible for this water to be treated
and brought up to culinary standards.
That will be a project for future generations.
Map—Mark Layton,
GIS Technician

Conserve and end up with reserve
By Julie Breckenridge, Water Conservation Coordinator

The District is always looking toward You might ask, if water always comes
the future when planning water projects. out of my tap when I turn it on and if
As a water district, we are responsible to I can afford to pay my water bill, why
see that current and future water needs should I conserve water? There are sevare met. Water development projects are eral reasons why each one of us should
essential if we are to meet this obliga- conserve.
tion. Commitment to conservation is
• Conservation preserves and eximperative and pursuit of a conservation
tends limited water supplies.
ethic is a major com• Conservation creponent of water availates a more proNumbers from the Utah
ability.
ductive use for this
Governor’s Water Conservation
The District has
limited resource.
Team show a 20% reduction
spent $12.6 million
• All the cheap wain culinary water use in six
on water conservation
ter in Washington
Washington County cities
since 1996 and curCounty has been
between 2000 and 2008.
rently budgets about
developed. Con$250,000 per year for
serving water exconservation efforts.
tends supply and
We are seeing progress. The Utah Govdelays construction of costly water
ernor’s Water Conservation Team anaprojects.
lyzed culinary water use data from six
• Less money is needed for facility
cities in Washington County between
upgrades, water infrastructure, enthe years 2000 and 2008. Water use
ergy for pumping and water treatdropped from 325 gallons per capita per
ment chemicals.
day (gpcd) in 2000 to 260 gpcd in 2008.
• Conservation saves money for the
This translates into a 20 percent reducindividual water user by decreasing
tion in culinary water use. This reducthe amount of money spent on both
tion in use is good, but we are nowhere
water and the power used to heat
near where we need to be.
and pump water.

There are, however, some side effects
that need to be considered especially
if the conservation model is rigid and
overly aggressive. For instance:
• When less water is used on landscape, less water seeps into the
ground. As a result, water that now
reaches streams and rivers may decline or even disappear.
• If the amount of grass and the number of trees is reduced in landscape,
hotter temperatures surround homes
and businesses. Heat radiates from
gravel and hardscape making the
area hotter. When temperatures
close to a structure are hotter, more
power is used to keep the indoor
temperatures cooler. When more
power is used, more water is used.
Power cannot be generated without
water.
• Adopting strict conservation measures could exclude the possibility
of fostering locally grown food in
home gardens or small farms.
• When the maximum, reasonably-

available conservation level is
achieved, that means outdoor and
indoor water use has been slashed to
the bare bones. So, when a drought
occurs or a water source fails, there
is nowhere to turn to further reduce
water demand.
None of these points should be construed to suggest that water conservation is not vital to Washington County.
But there is a point at which additional
conservation, even if reasonable, may
not yield additional benefits or there
may be some disadvantages that offset
some of the advantages. It is important
to look at the whole picture.
Water conservation must be our way
of life. It is essential that everyone realize water is a limited resource that must
be used wisely if we are to continue having access to an ample amount of highquality water.
Photos: Winter at The Garden
courtesy of Casey Jones,
Horticulturist

Conservation Corner

By Julie Breckenridge — Water Conservation Coordinator

Make a minor change—create a major difference

Water is a renewable resource. However, Washington County’s low annual
precipitation and arid climate results
in the water supply being limited and
unpredictable.
To ensure there is enough water for
future generations, Washington County Water Conservancy District encourages everyone to make a change—just
one change.

Consider shaving only one minute
off your shower time. Depending on
your type showerhead, you could save
a minimum of 1.5 gallons of water per
shower which adds up to 10.5 gallons
per week or 3,832.5 gallons per person
per year.
OR

Consider turning off the faucet while
brushing your teeth.
With a high-efficiency fixture you
could save an extra 1.5 gallons of water per minute (non-efficient faucets
use 2.2 gallons per minute). Each time
you brush your teeth for two minutes

while running the
faucet, you use three
gallons of water.
Brushing your teeth
without the water
running would save
at least 21 gallons
of water per week
or 1,092 gallons per
person per year each
time you brush your teeth.
If the 4,924 gallons of water saved
by limiting shower time and brushing
teeth without running water was multiplied by the 140,000 people living in
Washington County, over 689,000,000
gallons of water could be saved annually.
Will you make a change?
Will you make a difference?

Water-wise plant feature
This plant tolerates soil made up of clay and alkali,
so it does very well in Washington County.
It is a perennial that should be cut back in the spring.
Flowers range in color from white to yellow to pink.
Gaura will bloom from spring through fall.
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Board of Trustees

Free Landscaping Workshops
March - May 2010
These workshops are held at the Tonaquint Nature Center - 1851 Dixie Drive.
Space is limited so please call 673-3617 to reserve your seat.

It’s all in the Container
Saturday, April 17
10:00 to 11:00 a.m.

Winter 2010

The Water Line™ is published by the
Washington County Water
Conservancy District
533 East Waterworks Dr.
St. George, UT 84770
435-673-3617
This publication
may be accessed
on the District’s Web page at
http://wcwcd.state.ut.us

Gaura lindheimeri

Backyard Conservation
Saturday, March 13
10:00 to 11:00 a.m.

Water Line

Desert Rose
Saturday, May 22
10:00 to 11:00 a.m.

For more information on the FREE landscaping workshops log on to
http://wcwcd.state.ut.us/Water Conservation/2010 Water-wise Landscape Workshops

Edward L. Bowler, Chair
Dennis H. Iverson, Vice Chair
Howard L. Bracken
James A. Lemmon
Daniel D. McArthur
James N. Ence
Thomas B. Hirschi
Board Meetings—7:00 p.m.
Tuesday, March 9
Tuesday, April 20
Tuesday, May 18

Washington County Water Conservancy District

Water Line

™

Spring 2010

Sand Hollow Reservoir

Water for Today and Tomorrow™

Facts

• There is 60 million acre feet of
water storage on the Colorado
River system.
•
• Historical records show an
average annual inflow of 12
million acre feet into Lake
Powell.
•
• The Lake Powell Pipeline will
withdraw 100,000 acre feet of
water.
•
• Or 100,000/12,000,000 = 0.008
or 0.8 percent.
•
• The Lake Powell Pipeline
withdraw is equal to 0.8 percent
of the annual inflow to Lake
Powell. The graph below
illustrates the amount of water
withdrawn by the Lake Powell
Pipeline.

Water Quantity (acre-feet)
Lake Powell
Pipeline

Total ﬂow
to Lake
Powell

Where’s the water?
The Washington County Water
Conservancy District was created by
court decree in 1962 to provide and
manage water for Washington County. Put very simply, the District’s job
was to get water to flow out of your
tap. Forty-eight years later, the District is still working to keep water
flowing out of your tap.
Where does this water come from
that you use each day in your homes,
in your workplace, on your fields,
on your gardens and on your landscape?
In Washington County, we get our
water from two sources – 55% from
surface water and 45% from ground
water.
• Surface water flows on the surface of the earth in rivers and
streams. The Virgin River is the
surface water source for our reservoirs. Historically, canal companies have taken this water and
used it for irrigation. Now, the
District diverts water for storage in either Quail Creek or Sand
Hollow Reservoirs. After treatment, this water meets our culinary needs.
• Groundwater is accessed by dig-

ging wells or piping springs. The
District has several wells near
Anderson Junction, Leeds and
Kayenta. The largest well field
lies around Sand Hollow Reservoir where 13 wells have been
drilled to date. In addition to the
water stored above ground in the
surface reservoir, Sand Hollow
stores water below ground in the
Navajo Sandstone aquifer. As the
water is recharged into this aquifer, more wells will be drilled.
This underground water supply is
then sent through a pipeline to the
regional culinary water supply
line and serves Hurricane, Washington, St. George and Ivins.

Manager’s Message
By Ron Thompson
General Manager

WATER SOURCES
8%

55%
37%

Springs
Wells
Surface

Where’s the

Do we have enough water to meet
demand now and in the future?
• With the completion of the Crystal
Creek Project last December, we have
approximately 13,000 acre feet (af) of
water that can be treated for culinary
use that has not been allocated to existing users and is, therefore, available to
meet future growth demands.
• The Ash Creek and Warner Valley
Projects are currently in the planning
stages. It is estimated these projects
will be completed around 2016 and will
enable the District to serve a population
of approximately 280,000.
Can we solve the problem of water
demand by placing a cap on growth?
Currently, Washington County has an
internal growth rate, based upon births
and deaths, of 2.3%. We can expect a 23% growth rate in Washington County
even if nobody ever moves here. 2008
population projections from the Governor’s Office of Planning and Budget
put Washington County’s population at
560,000 by 2040. Locally developed
water would not be sufficient to adequately serve a population of this size.

Can we rely totally on the Virgin River as our source of water?
A look at the numbers shows that
ume of water and the debris in the
the Virgin River is fully allocated:
stream.
• Data compiled by the Utah De- • We can’t rely upon water flows
partment of Water Resources from
that won’t be there when we need
1941-1990 shows the base flow
them. To ensure that water is there
of the Virgin River reaching the
for our customers, we plan on a
Quail Creek Diversion averages
water supply that is reliably presabout 130,000 af per year. (Each
ent in excess of 80% of the time.
residential unit
• Flows in the Virgin
needs about .89
River are also relied
“Around 2020, we will start
af to meet state
upon by fish, wild
running into a water
standards
for
life and plants, so
deficit and will have
to begin dipping into
water service.)
we don’t plan on
the recharge bank at
• The average flow
taking everything
Sand Hollow Reservoir.”
amount only ocfor human use.
—Ron Thompson
curs in about
• • The reliable yield
three years out of
for human use from
every ten years.
Sand Hollow and
• Most of the high flow occurs beQuail Creek combined is 39,000
tween March and June. Since we
af/year.
divert water from the river through • The District’s water supply would
a pipeline to our reservoirs, high
serve approximately 43,000
flows are bypassed due to the volequivalent residential units, which

would be apportioned between
full-time residents, second-home
owners and commercial, institutional and industrial uses. If the
entire 39,000 af were devoted
to full-time residential use, it
could serve a population of about
127,000.
The water supply discussed above
is projected to meet demand until
about 2020. Around that time, we
will start running into a water deficit
and will have to begin dipping into
the recharge bank at Sand Hollow
Reservoir. While that resource can
tide us over in the short term, it is not
a sustainable source to meet longterm needs, so we must develop additional water supplies beyond those
described above. Utah’s allocation
of Colorado River water is the next
step.

Tree Ring Data
Annual Flow - Million Acre Feet

Reconstruction courtesy of David Meko, University of Arizona

What do tree ring studies tell us about Colorado River ﬂows over time?
Basically, tree rings change in width
depending on the amount of moisture
available to the trees, so scientists
can measure these rings to estimate

climate conditions that existed before precipitation measurements were
kept. Researchers at the University
of Arizona have reconstructed flows

going back to 762 A.D, showing the
ups and downs of the Colorado River
at Lees Ferry (Utah’s lowest point of
diversion from the Colorado River

nearby to the Lake Powell Pipeline
intake structure). The average annual
flow based on tree ring studies is almost 15 million acre feet (MAF).

water?

con’t

Based on actual measurements taken
since 1971, average inflow into Lake
Powell is 12 MAF. The probability of
Lake Powell being below the low level intake of the proposed Lake Powell
Pipeline (3,400 feet) is 0.00% over the
next 50 years assuming past hydrology for future inflows. If we consider
paleohydrologic data (from tree ring
records dating back to 762 A.D.) the
probability of Lake Powell being below
the low level intake in any one month is
less than 1% over the next 50 years.

The Colorado River has enough reservoir storage to store five years of the
average annual flow. Data shows that,
after the drought years between 2000
and 2007, which was the driest period
since more accurate records have been
available, water storage was still in
excess of 50%. The chart to the right
shows average flows and flows at 90%
of average for both the Virgin River and
the Colorado River.
Which river would you rather depend on for your water supply?

Millionacrefeet
14,000,000

12,000,000

10,000,000

90%

8,000,000

Average
6,000,000

4,000,000

2,000,000

0

VirginRiveratQuailCreekDiversion

ColoradoRiveratLakePowell

The two graphs below illustrate what Washington County can expect with the Lake Powell Pipeline and without it.
• WITH the Lake Powell Pipeline, we will have water until about 2037.
• WITHOUT the Lake Powell Pipeline, we will have enough water to get us to 2020.

Water supply WITH Lake Powell

Water supply WITHOUT Lake Powell

Jerry Olds, past State Engineer with the Utah Division of Water Rights, is quoted as saying:
“With the Lake Powell Pipeline water rights and the point of diversion occurring in Lake Powell,
it is one of the most firm water supplies in Utah’s part of the Upper Colorado River Basin.”

CONSERVATION CORNER
by Julie Breckenridge — Water Conservation Coordinator

Irrigation blunders that
really cost all of us
If you wanted to waste up to 30% of the
water you pay for, what would you do?
• Water during the heat of the day
• Constantly saturate the top soil
and raise a healthy, dense layer of
thatch
• Allow irrigation water to run off
your landscape and on to driveways
and streets
• Allow water to leak or gush from
broken sprinklers
Attention to how irrigation water is
being used will conserve water for all
of us and will keep more money in your
wallet.

Water-wise plant feature
By Casey Jones, Horticulturist

Angelita Daisy, Tetraneuris acaulis
This colorful, taprooted perennial has
many qualities that make it an excellent plant for a desert environment:
• Forms rounded clumps growing
to 12” by 12”

Trim off the faded
flowers to extend the
blooming season.

The District offers free water
checks May 15 through
September 30.
This process will determine
how much water your
landscape really needs
to be healthy.
Call 673-3617 to schedule
a free water check.

• Blooms during the warm months
and nearly all year in mild areas
• Needs well-drained soil with little
to moderate water
• Tolerates heat, cold and drought

Irrigation Schedule
Month

Schedule

March
April
May
June, July, August
September
October
November to shutdown

Once every 7-10 days
Once every 5-7 days
Once every 4-5 days
Once every 3 days
Once every 5-7 days
Once every 7-10 days
Once every 10-14 days as needed
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Executive
Summary

Zebra mussels are prolific alien invaders that have rapidly become
established in waters of the eastern United States and Canada. These
natives of the Black, Caspian, Azov and Aral Sea drainage basins were first
discovered in Lake St. Clair near Detroit, Michigan, in 1988. By 1991, they
had spread throughout the Great Lakes basin and are now established
throughout the Mississippi River basin and are spreading west into
Oklahoma. Except for Oklahoma, zebra mussels have not been detected in
open waters of the West. However, without effective prevention measures,
their invasion into the West is a real and imminent possibility.
Zebra mussels are causing significant economic and ecological impacts
throughout their range. They have biofouled thousands of municipal and
industrial water delivery systems, resulting in annual expenditures of up to
several $100,000 for control and detection activities. They are significantly
impacting aquatic ecosystems, altering nutrient flow, decimating native
mussel populations, and providing a sink for environmental contaminants.
The major pathway for zebra mussels to invade the West is not from the
ballast water of ships but from boats, personal watercraft, and related
equipment transported from infested to uninfested waters. Zebra mussels
attach to hulls, trailers, and other exposed locations on boats, boating
equipment, and personal watercraft. Their free-living larva can enter
motors, live wells, or other moist areas and may remain viable for more
than 10 days when attached to boat hulls (Tyus, Dwyer, and Whitmore
1993). Their adaptability, their lack of natural predators, and the propensity
of boaters to move their boats from one body of water to another have
facilitated the rapid spread of zebra mussels throughout their current
range.
Additional pathways for the spread of zebra mussels and other ANS are
also a major concern for western States and Tribes and public and private
entities. These other pathways must be addressed, but formulating plans to
deal with them will take time and resources. Consequently, this Initiative’s
primary focus is on the transfer of zebra mussels and other ANS through
recreational activities and commercial boat hauling. Additional pathways
will be addressed as resources permit.
Amendments to Public Law 101-636 call for the development of a program
to prevent the spread of zebra mussels west of the 100th meridian. This
100th Meridian Initiative outlines management activities that will help
prevent, detect, and control zebra mussels and other ANS in 100th
meridian jurisdictions and west. The 100th meridian jurisdictions include
Texas, Oklahoma, Kansas, Nebraska, North and South Dakota, and
Manitoba.
The goals of the 100th Meridian Initiative are to: 1) prevent the spread of
zebra mussels and other ANS in the 100th meridian jurisdictions and west
and 2) monitor and control zebra mussels and other ANS if detected in
these areas. These goals will be achieved by addressing seven components:
1) information and education, 2) voluntary boat inspections and boater
surveys, 3) commercially hauled boats, 4) monitoring, 5) rapid response, 6)
identification and risk assessment of additional pathways, and 7) evaluation.
The 100th Meridian Initiative represents the first comprehensive and
strategically focused effort, involving Federal, State, Tribal and Provincial
entities, potentially affected industries, and other interested parties to
begin addressing pathways to prevent the westward spread of zebra
mussels and other ANS. Success will depend on the commitment and
support of these groups to aggressively combat the introduction and spread
of these destructive invaders.
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I. Background

A. Dispersal
Zebra mussels (Dreissena polymorpha) are indigenous to the Aral,
Caspian, Azov, and Black Seas. In the 19th century, zebra mussels invaded
northern European rivers that empty into the Black Sea (Karnaukhov and
Karnaukhov 1993). They became dispersed throughout Europe by barges
once the canal system became connected over 200 years ago. By 1930, they
had spread into Great Britain. Since the early 1920’s, scientists postulated
that zebra mussels could be spread to the United States through shipping
(Nalepa and Schlosser 1993).
Zebra mussels were first discovered in Lake St. Claire in the Great Lakes
region in 1988. They probably arrived in the ballast water of vessels
originating from Europe. They rapidly spread and by 1992 were found in
all five Great Lakes. They have now spread throughout the Mississippi
River drainage as far south as New Orleans and as far west as the
Arkansas River in Oklahoma. They have also spread eastward into the
Hudson River drainage and Lake Champlain.
Attaching to ships and barges has been a major pathway by which zebra
mussels have become dispersed throughout the Great Lakes and the
Mississippi River basin. Other pathways such as waterways flowing
between infested and uninfested areas, trailered boats, personal
watercraft, aquaculture activities, the aquatic plant aquarium trade, and
fishing gear and bait have also contributed to their distribution.
Zebra mussels’ ability to spread by attaching themselves to boats, personal
watercraft, and related equipment is a major concern because they can
remain viable under adverse environmental conditions. Adults can live out
of water for up to 10 days if they are in shaded humid areas. Boats
spending as little as 1 or 2 days in infested water can carry zebra mussels
on their hulls, engine drive units, and anchor chains. Zebra mussel larvae
can be carried in boat bilge water, live wells, bait buckets, and engine
cooling water systems even if the boat has been in infested water for only a
short time (New York Sea Grant Extension Fact Sheet 1994).
Conditions leading to the initial dispersion for zebra mussels in the East do
not exist for western waters. Specifically, transport on boats and barges in
western tributaries of the Mississippi River is constrained by relatively
short navigable reaches and limited riverine traffic. In addition, those
areas flow away from the area of concern. Also, environmental conditions
in the arid and semiarid West may aid in deterring the spread of zebra
mussels.
The primary pathways for the western spread of zebra mussels will be
through their transport on recreational boats, associated equipment, and
personal watercraft. A survey conducted at the U.S./Canada border of
boaters and boats in watersheds that contribute to surface water in
Manitoba produced alarming results. Ninety-three percent of the boats
originated from jurisdictions with waters containing zebra mussels, 5% had
been in waters with zebra mussels within the past 5 days, 60% had been
drained, and only 32% had been cleaned since boating in zebra mussel
infested waters (Fish Futures, Inc. 1994). A separate survey was conducted
for boats entering Glen Canyon National Recreation Area in Utah. Results
indicate that numerous boats entering Lake Powell were from areas
infested with zebra mussels (National Park Service information).
Zebra mussel transfer via trailered boats is a real threat. Inspectors from
California’s Department of Food and Agriculture have found both live and
dead zebra mussels on 18 trailered boats transported into the State from
the fall of 1993 until the spring of 1999 (California Department of Food and
Agriculture).
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B. Biology and Life History
Zebra mussels vary morphologically, hence the species name “polymorpha”
meaning many forms. Although most have jagged lateral black or brown
stripes, some have longitudinal bands while others are totally cream or
black (Marsden 1992). They can grow up to 2 inches in length but most are
under an inch (see Figure 1).

Figure 1. Zebra Mussels (Don Schloesser)
Zebra mussels mature between 12 to 18 months under favorable conditions
and can spawn more than once annually. One female can produce over 1
million eggs per season (Miller et al. 1992). Fertilized eggs become free
swimming larvae (veligers) that eventually attach to hard surfaces and
develop into hard-shelled juvenile mussels (post veligers). Preferred
substrates include stone, wood, concrete, iron/steel, aluminum, plastics, and
fiberglass (O’Neill 1996). As many as 700,000 post veligers/m2 have settled in
raw water systems during one spawning season (Miller et al. 1992; McMahon
et al. 1993). They have formed mats up to 12-inches thick (Tyus, Dwyer, and
Whitmore 1993).
Zebra mussels spread rapidly to different areas and thus are also called the
“wandering mussel” (Nalepa and Schloesser 1993). They can drop their
attachments (byssal threads) and move to other locations and then
regenerate threads to reattach. They form buoyant strands that allow them
to drift with the currents. Zebra mussels can also use their muscular foot to
move (Tyus, Dwyer, and Whitmore, 1993). Zebra mussels have been found
in water as deep as 180 feet but most often occur at depths between 6 to 12
feet (Mackie, et al. 1989).
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C. Economic Impacts
Zebra mussels are having devastating economic effects on municipal and
residential drinking water delivery systems, power plant intakes, and
industrial facilities that use raw surface water. They biofoul water delivery
systems beginning at the site of water intake and then multiply throughout
the facility (O’Neill 1996) (see Figure 2).

Figure 2. Zebra Mussels Fouling Pipe (Don Schloesser)
Zebra mussel layers greater than 0.3 meters have been found in intake
mains of some Great Lakes facilities. A 1- to 2-mm layer of zebra mussels
throughout a pipeline can reduce water-carrying efficiency by 5% to 10%
due to increased friction. Unlike saltwater or estuarine raw water systems,
most inland raw water systems are generally not designed to deal with
macrofouling organisms. Screens used to prevent fish impingement or to
remove debris allow zebra mussel veligers to pass, resulting in the
colonization of the facility’s raw water piping system (O’Neill 1996).
Biofouling of conduits results in head loss and increased pumping
resistance. Tubing may become clogged, ultimately leading to components
overheating. Zebra mussels can clog service and water lines and can
damage vital plant components or cause safety hazards if the flow for fire
control systems is impeded (ibid).
Due to their filtration activities, they may not leave enough particulate
matter to provide effective coagulation at water treatment plants. This may
require the plant to change its treatment technology, increasing operating
costs. In addition, as zebra mussels selectively feed on green algae, an
increased portion of blue-green algae is present. This may cause water to
have a foul taste and odor, also increasing treatment costs (ibid).
Controlling zebra mussels is costly. Results of a 1995 study indicated that
between 1988 and 1995 facilities expended over $69 million in zebra musselrelated expenses such as monitoring and control (O’Neill 1995). A paper
company spent $1.4 million to remove 400 cubic yards of zebra mussels
from its intake in Lake Michigan (USGS 1997). In Ontario, Canada, the
costs of preventing zebra mussel infestations at 8 hydro power facilities, 86
municipal plants, and 67 industrial plants were over $172 million. To control
zebra mussels in the Great Lakes, small and large volume water users may
annually spend $20,000 and $460,000, respectively (Indiana DNR).
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D. Boating Impacts
Zebra mussels biofoul boat hulls causing surface damage and increasing
drag, which increases fuel costs. Boat motors are also affected and can
become overheated due to clogged water inlets. Although antifouling paints
may prevent zebra mussels from building up on hulls, their use is banned
or restricted in some States because of adverse effects on other aquatic
organisms.

E. Ecological Impacts
Habitat loss is the primary cause for the decline in native mussels.
However, zebra mussels have added a new threat. Zebra mussels often
attach around the gape of native mussels, preventing them from opening
and closing their valves (see Figure 3). They may even cover the native
mussel’s entire surface and then begin settling on top of each other.
(Mackie, 1989).

Figure 3. Zebra Mussels Attached to Native Mussel (Don Schloesser)
Zebra mussels also compete with native mussels for food, which may be
responsible for the community-wide unionid decrease in some areas in the
East. In Lake Erie, mean densities of 6,777 zebra mussels per native
mussel were found (Schloesser and Kovalak 1991).
An adult zebra mussel can filter about one liter of water per day. These
filtering activities increase water clarity allowing deeper light penetration,
encouraging the growth of benthic organisms. Zebra mussels have
increased the water clarity of Lake Erie up to 600% and reduced some
types of phytoplankton by up to 80% (Sea Grant Great Lakes Network
1998).

F. Potential Impacts
The establishment of zebra mussels west of the 100th meridian could
devastate water resource projects, raw water users, and aquatic
ecosystems. If zebra mussels become established in headwater reservoirs,
they would likely inhabit/colonize thousands of canals used to transport this
water. This infested water would also be pumped to agricultural and
municipal areas, thus spreading the mussels over large areas in a relatively
short time. In lower elevations and wetter climates, surface water could
become contaminated from waters originating at higher elevations. Once
this water is transported to downstream receiving areas, they too would
become infested (Tyus, Dwyer, and Whitmore 1993).
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Although the western most point of the zebra mussel invasion is the
Arkansas River in Oklahoma, there is increasing concern that they could
severely impact western economies and ecology if they invade further west.
For example, if zebra mussels invaded California, they could negatively
impact hundreds of reservoirs, thousands of miles of steel and concrete
pipes and canals, water gates and intakes, fish screens, filter plants,
agricultural irrigation systems, and other water delivery system
components. A large portion of California’s population depends on the State
Water Project and the Central Valley Project to deliver their water from
upstream sources. These water management projects with their shallow,
warm canals could provide optimal chemical and physical conditions for
zebra mussels. If zebra mussels become established in areas such as the
Sacramento/San Joaquin delta, they could eliminate populations of rare
aquatic species, change biotic communities’ composition, and change the
physical and chemical conditions of aquatic habitats.
In a study of 160 potential sites for zebra mussel establishment in
California, 44% had a high potential, 2% had a moderate potential, and 54%
had low or no potential for colonization (Cohen and Weinstein 1998). Waters
conducive to zebra mussel establishment included facilities such as the
Delta-Mendota Canal, the California and South Bay Aqueducts, the Los
Angeles Aqueduct, the Colorado River Aqueduct, the All American Canal,
and associated reservoirs.
Zebra mussel infestations could increase the Central Arizona Project
operations and maintenance costs between $4 and $5 million annually.
This does not include the costs to customers, farmers, and water treatment
plants (Dreissena! 1998). Water delivered in the west by the Bureau of
Reclamation is utilized by farmers to provide the annual food requirements
of 38 million people. These water deliveries can be adversely affected by
the presence of zebra mussels and other ANS, resulting in maintenance
costs in the 10’s of millions of dollars.
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In an effort to prevent the western invasion of zebra mussels, the 1996
amendments to the Nonindigenous Aquatic Nuisance Prevention and
Control Act of 1990 (Act) require the Western Regional Panel (Panel)
(established by the Act) to make recommendations to the Aquatic Nuisance
Species Task Force (Task Force) “regarding an education, monitoring
(includes inspection), prevention, and control program to prevent the
spread of the zebra mussel west of the 100th meridian.” The 100th
Meridian Initiative is in response to that requirement (see Figure 4).
The Panel was established under Section 1203 of the Act and is comprised
of representatives from western Federal, State, Tribal, and local agencies,
and private and commercial interests. The basis for the 100th Meridian
Initiative was an action plan developed by the Panel that recognized the
significance of trailered boats as a pathway and the special circumstances
impeding the westward spread of zebra mussels. The Panel submitted the
100th Meridian Initiative to the Task Force for review and approval.
The Task Force, established under Section 1201 of the Act, is comprised of
Federal agencies and ex-officio members. The Task Force, chaired by the
U.S. Fish and Wildlife Service and the National Oceanic and Atmospheric
Administration, is responsible for the development and implementation of a
program to prevent introduction and dispersal of ANS; to monitor, control,
and study such species; and to disseminate related information. Upon
approval of the 100th Meridian Initiative by the Task Force, Federal
funding may be available to cost share with other sources to support
implementation.

100th Meridian

II. Preventing
the Westward
Spread

★ Zebra mussels on trailered boats
● Confirmed zebra mussel sightings

Figure 4. Zebra Mussel Sightings (1999 U.S. Geological Survey Map with
100th Meridian Added)
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III. The Initiative

The 100th Meridian Initiative is a unique program involving a wide range of
partners who are integral in preventing the westward spread of zebra
mussels and other ANS. The Initiative’s goals are attainable through the
combined effort of these partners and implementation of the following
components.

Goals and Components
The goals of the 100th Meridian Initiative are to 1) prevent the spread of
zebra mussels and other ANS in the 100th meridian jurisdictions and
west and 2) monitor and control zebra mussels and other ANS if
detected in these areas. Seven components will be addressed to achieve
these goals.
1) Information and Education: Inform and educate the public about the
ecological and economic impacts of zebra mussels, the pathways by
which they spread, and what actions can be taken to prevent their
spread.
2) Voluntary Boat Inspections and Boater Surveys: Prevent the spread
of zebra mussels in the 100th meridian jurisdictions and west through
voluntary boat inspections and boater surveys (see Appendix).
3) Commercially Hauled Boats: Prevent the spread of zebra mussels in
the 100th meridian jurisdictions and west by boats being hauled
commercially and/or for professional fishing tournaments.
4) Monitoring: Establish monitoring sites on waters in the 100th
meridian jurisdictions and west to determine if zebra mussels and other
ANS are present.
5) Rapid Response: Eradicate or contain zebra mussels immediately
following detection.
6) Identification and Risk Assessment of Additional Pathways:
Establish a program to identify additional pathways by which zebra
mussels and other ANS could be introduced west of the 100th meridian.
Evaluate these pathways and develop an action plan for those having
potential risks.
7) Evaluation: Ensure the effectiveness of the 100th Meridian Initiative
in preventing the westward spread of zebra mussels and other ANS.
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Component I
Information and Education
Objective: Inform and educate the
public about the ecological and
economic impacts of zebra mussels,
the pathways by which they spread,
and what actions can be taken to
prevent their spread.

This component builds on current efforts directed at preventing the spread
of zebra mussels by recreational water activities such as boating and using
personal watercraft. Component elements will focus on the detrimental
effects of zebra mussels; the impacts of transporting them in or on
recreational boats, related equipment, or personal watercraft; and the steps
necessary to avoid transport to uninfested waters. Recreationalists using
infested waters east of the 100th meridian and those trailering boats or
personal watercraft from the east to areas west of the 100th meridian
will be targeted. Information will be disseminated through numerous
means including print and electronic news coverage, public service
announcements, billboards, articles in boating and fishing magazines,
talks to sportsmen clubs, posters and brochures placed at marinas and
boat landings, and brochures packaged with boating and fishing licenses.
As boaters using major highways approach the 100th meridian from the
east, the zebra mussel message will become more intense. Posters and
brochures identifying the problem and detailing the inspection and survey
process will be placed prominently in rest areas and at restaurants, motels,
and gas stations at interchanges. Key messages will be displayed on
billboards and highway signs along the 11 targeted interstate highway
corridors. Just prior to reaching the inspection sites, highway signs and
short-range radio announcements will inform travelers of the inspection
and survey sites and urge their participation.
Tasks required to implement this component include:
1) Complete development of a theme, brochure, poster, and sticker
describing the Initiative. (This task has been completed.)
2) Print 500,000 brochures.
3) Produce 2,500 posters.
4) Produce 100,000 stickers.
5) Place and replenish brochures and posters at visitor centers, weigh
stations, and rest areas west of the Mississippi River.
6) Produce and erect billboards to be used on 11 highway corridors.
7) Develop and print zebra mussel advisory signs.
8) Post zebra mussel advisory signs at public water access sites west of
the Mississippi River.
9) Create TV and radio public information spots on preventative messages
including inspections.
10) Broadcast spots on radio and TV.
11) Attend boating and sportfishing shows to advertise the Initiative.
12) Place Initiative information in State boater registration packages and
fishing regulations when feasible.
13) Develop articles for newspapers and magazines.

9

Component II
Voluntary Boat Inspections and
Boaters Surveys
Objective: Prevent the spread of
zebra mussels in the 100th meridian
jurisdictions and west through
voluntary boat inspections and
boater surveys.

Trained personnel will conduct voluntary boat inspections and boater
surveys at highway stops located on 11 major highway corridors entering
the 100th meridian jurisdictions and at marinas and launch ramps at
selected lakes in States west of the 100th meridian. These selected
highways are: US2, I-94, US12, I-90, I-80, I-70, US54, I-40, I-20, I-10, and
I-44 (see Figure 5). Locations for highway inspections will include weigh
stations, highway rest areas/welcome centers, restaurant/service/motel
complexes on interchanges, and retailers. Inspections will target boats,
trailers, and associated equipment such as anchors and anchor lines.
Boaters will be surveyed to learn where their boat has been, what is their
destination, etc. (see Appendix). Boaters will receive a brochure explaining
the Initiative and what actions they can take to prevent the spread of zebra
mussels.

Figure 5.
Major Highways

Data will be collected using the boat inspections and surveys and other
unobtrusive means such as counting the number of boats that passed by
inspection stations without stopping. Additional data including the number,
types, and timing of boats being trailered on each highway corridor and
why boaters declined to have their boats inspected will be collected. In
addition, State and provincial transportation departments will be asked to
develop data to expand the information collected at inspection sites by
identifying trailered boats in ongoing State vehicle surveys. Inspection and
survey results will be sent for processing to the USFWS, 500 Gold Avenue,
S.W., Albuquerque, NM 87102, Attn: Bob Pitman.
These data will be analyzed to include unit costs of various activities. The
cost effectiveness of alternative education and information approaches and
the adequacy of education efforts alone, in the absence of inspections, will
be assessed. These data will be used to evaluate the effectiveness of the
100th Meridian Initiative.
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Tasks required to implement this component include:
1) Develop standard inspection procedures.
2) Hire and train boat inspectors.
3) Develop, reproduce, and disseminate inspection and survey forms.
4) Submit completed forms to the Service.

Component III
Commercially Hauled Boats
Objective: Prevent the spread of
zebra mussels in the 100th meridian
jurisdictions and west by boats
being hauled commercially and/or
for professional fishing
tournaments.

A. Commercial Boat Haulers
Between 1993 and l998, zebra mussels had been found on 18 vessels passing
through California Agricultural Inspection stations. Some of these vessels
were transported by commercial firms that either specialize in hauling
boats or manufacturers of new vessels who haul used boats on their return
trips. Although some firms require the hulls of boats they haul to be power
washed, this practice is not universal. Even when followed, it may not be
effective in removing all zebra mussels or other ANS present. Live
organisms may remain on the hull and in crevices, bilges, bait wells, and
cooling systems of motors. Component III will be supported through
information and education, certification, and inspection programs.
The information and education program will involve locating and contacting
commercial boat hauling firms. Through direct contact and follow up
correspondence, the firms will be informed of the zebra mussel problem,
alerted to the possibility that they may be transporting zebra mussels and
other ANS to uninfested waters, and advised of what actions they can take
to avoid this from occurring.
An ANS inspection training program will be established to teach employees
of boat hauling firms how to properly inspect and clean boats and related
equipment. Employees who successfully complete the training will receive a
certificate. Hauling firms will be encouraged to have their employees
complete the training program and to then begin implementing an
inspection and cleaning program of all boats before they are hauled.
Participating firms will be authorized to place a sticker on boats they haul,
certifying the boat has been inspected for zebra mussels and other ANS.

B. Boats Hauled for Professional Fishing Tournaments
Numerous professional fishing tournaments are held around the country,
resulting in boats being transported from one body of water to another,
including those from zebra mussel infested to uninfested waters. Although
some tournaments require participants to sign a statement that they are
not carrying ANS, this requirement is spotty and often ineffective.
Information, certification, and inspection programs could be implemented
to help ensure that zebra mussels are not spread by those involved with
professional fishing tournaments. State and tribal agencies will be
encouraged to implement tournament regulations addressing the transport
of ANS.
As part of the information program, material about zebra mussels and
other ANS issues will be available at fishing tournaments. Tournament
organizers will be contacted and informed about the zebra mussel problem
and how they can help prevent their spread in 100th meridian jurisdictions
and west. Until an official inspection program is implemented, tournament
organizers will be encouraged to ask participants to inspect their boats
before the tournament begins.
An ANS inspection training program could be established to teach
tournament representatives how to properly inspect and clean boats and
equipment that will be used during the tournament. Representatives who
successfully complete the training would receive a certificate. Tournament
organizers would be encouraged to have their representatives complete the
training program and to begin implementing an inspection and cleaning
program of all boats before they participated in a tournament. Tournament
participants who had their boats inspected would be authorized to place a
sticker on the windshield of their boat certifying the boat had been
inspected for zebra mussels and other ANS. Under this scenario, only boats
with these stickers would be allowed to participate in the tournaments.

11

Tasks required to implement this component include:
1) Locate firms that haul boats commercially.
2) Contact those firms explaining the Initiative and requesting their
participation.
3) Meet with representatives of firms to discuss the Initiative.
4) Develop a training program and train boat inspectors.
5) Develop and produce certification for inspectors.
6) Develop, reproduce, and disseminate inspection forms.
7) Develop a list of contacts for professional fishing tournaments.
8) Contact tournament organizers and inform them about the Initiative
and encourage their participation.
9) Attend professional fishing tournaments.
10) Train and certify tournament representatives to inspect boats.
11) Contact State and tribal agencies and encourage them to address the
transportation of zebra mussels and other ANS in their regulations.

Component IV
Monitoring
Objective: Establish monitoring
sites on waters in the 100th
meridian jurisdictions and west to
determine if zebra mussels and
other ANS are present.

A. Background
Although currently undetected, zebra mussels may have already spread
west of the 100th meridian. Effective monitoring is important to ensure
that if zebra mussels are present, they will be detected. Early identification
of zebra mussel infestation can decrease their potential impact on native
resources, manmade structures, and the economy. This component will
expand upon current management activities of Federal water management
agencies, the Service, States, electric utilities, and others. Monitoring
protocol will be developed through a workshop represented by Federal,
State, and private entities. The Service will coordinate efforts to monitor
for the presence or absence of zebra mussels. Findings will be reported to
the National Nonindigenous Aquatic Nuisance Species Information Center
in Gainesville, Florida.
Water bodies in 100th meridian jurisdictions and west will be assessed by
Federal and State agencies to determine their potential for zebra mussel
infestation. Physical and chemical measurements will be evaluated using a
standardized risk assessment protocol along with recreational use patterns.
Maps of assessed sites will be provided to State resource agencies and
high-risk waters will be monitored periodically.
Tasks required to implement this component include:
1) Develop a list of zebra mussel monitoring activities west of the 100th
meridian.
2) Perform risk assessment of bodies of water west of the 100th meridian.
3) Develop maps indicating areas of high, medium, and low risk.
4) Monitor high-risk areas.

Component V
Rapid Response
Objective: Eradicate or contain
zebra mussels immediately
following detection.

A cooperative rapid response effort among government agencies and the
private sector is required to contain zebra mussels once they are detected.
Zebra mussel sightings must be confirmed by qualified entities (Marsden,
1992). Jurisdictions along the 100th meridian and west will be asked to
identify points of contact for receiving and confirming reports and
coordinating response activities. Jurisdictions will also be asked to establish
rapid response teams.
Once a new zebra mussel infestation has been identified, the next most
likely site of infestation will be determined. By reviewing watershed maps
and recreational use patterns, sites that are likely to be invaded next will
be identified.
A national containment and control plan will be developed through a
workshop to identify techniques for controlling and eradicating zebra
mussels. This program will include outreach to educate the public about
where zebra mussels have been sighted and how their transfer from
infested sites can be prevented. Individuals making up a response team will
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be trained to implement certain aspects of the containment and control
plan if zebra mussel infestations are discovered in 100th meridian
jurisdictions and west. Decisions will be made as to how to handle zebra
mussel containment and control if they are found in large bodies of water
in the West.
Tasks required to implement this component include:
1) Develop a response/containment plan.
2) Train response team.
3) Equip response team.
4) Implement response/containment plan when necessary.

Component VI
Identification and Risk
Assessment of Additional
Pathways
Objective: Establish a program to
identify additional pathways by
which zebra mussels and other ANS
could become established west of
the 100th meridian. Evaluate these
pathways and develop an action
plan for those having potential
risks.

Component VII
Evaluation
Objective: Ensure the effectiveness
of the 100th Meridian Initiative in
preventing the westward spread of
zebra mussels and other ANS.

This component will involve the development and funding of a program for
identifying pathways, other than those that are boating and personal
watercraft related, by which zebra mussels and other ANS may become
introduced west of the 100th meridian. A risk assessment for each
pathway identified will be conducted and actions for risk reduction will be
developed. Once specific action plans have been developed, the focus and
funding will be directed toward implementation where feasible. Tasks
required to implement this component are the same as the objective.

As the Initiative evolves, a timely and comprehensive evaluation of the
effectiveness of actions taken is required to respond to needed changes. An
evaluation protocol will be developed to assess whether Initiative
objectives have been and are being met. Deficiencies will be identified and,
if required, modifications will be made.
Evaluations will be conducted by those who directly implement the
Initiative. An annual meeting will be held of key personnel, including
representatives from Federal, State, Provinces, Tribes, and private
agencies, who are implementing the Initiative to discuss the results of the
evaluation. An annual evaluation report will be prepared. Required
changes to the Initiative will be incorporated, and ineffective actions will be
eliminated.
Tasks required to implement this component include:
1) Develop assessment format and disseminate to key persons involved in
implementing the Initiative.
2) Set up an annual meeting to evaluate the Initiative.
3) Develop an annual assessment of the Initiative and make necessary
modifications.
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IV. Operational
Needs and
Estimated Costs

The spread of zebra mussels and other ANS in the West will require a
concerted long-term campaign. Consequently, implementation of the 100th
Meridian Initiative will require a minimum of 5 years and approximately $5
million. First year’s start up costs will be higher than projected costs for
the following years. Cost breakdowns for each Initiative component for the
5-year program are identified in the “Operational Needs and Estimated
Costs” table. The projected costs for this Initiative are but a fraction of the
economic impact that zebra mussels will inflict if they invade and become
established in western waters.

Operational Needs and Estimated Costs Table
Tasks and associated costs required for implementing the 100th Meridian Initiative.
Component I: Information and Education

Participants

Year 2

Year 3

Year 4

Year 5

Task 1: Complete development of a
theme, brochure, poster, and sticker
describing the Initiative (completed)

USFWS
Boat/U.S.
BPA

Task 2: Print 500,000 brochures

USFWS

$50,000

Task 3: Produce 2,500 posters

USFWS

$1,875

Task 4: Produce 100,000 stickers

USFWS

$500

Task 5: Place and replenish brochures
and posters at visitor centers, weigh
stations, and rest areas west of the
Mississippi River

USFWS

$5,000

$1,000

$1,000

$1,000

$1,000

Task 6: Produce and erect billboards
to be used on 11 highway corridors

USFWS
Manitoba
ND, SD, NE
KS, OK, TX

$25,000

$22,000

$22,000

Task 7: Develop and print a zebra
mussel advisory sign

USFWS

$10,000

Task 8: Post zebra mussel advisory
signs at public boat access sites west
of the Mississippi River

Jurisdictions
west of the
MS River

Task 9: Create TV and radio public
information spots on preventative
messages including inspections

USFWS
Sea Grant

$10,000

$10,000

$2,000

Task 10: Broadcast spots on
radio and TV

USFWS

$10,000

$10,000

$10,000

$10,000 $10,000

Task 11: Attend boating and
sportfishing shows to advertise
the Initiative

USFWS
Sea Grant
States

$15,000

$15,000

$15,000

$15,000 $15,000

Task 12: Place Initiative information
in State boater registration packages
and fishing regulations when feasible

100th meridian
jurisdictions
and those west

Task 13: Develop articles for
newspapers and magazines

USFWS
Sea Grant
States
Provinces
$130,975

$58,000

$50,000

$48,000 $48,000

Subtotals
14

Year 1

$22,000 $22,000

$3,600

Component II: Voluntary
boat inspections and boater surveys

Participants

Year 1

Year 2

Task 1: Develop standard inspection
procedures

USFWS
Manitoba
ND, SD, NB,
KS, OK, TX

$10,000

$2,000

Task 2: Hire and train boat inspectors

USFWS
States

Task 3: Develop, reproduce, and
disseminate inspection and survey forms

USFWS

Task 4: Submit completed forms
to USFWS

USFWS
MB, ND, SD,
NB, KS, OK,
TX

Subtotals

$109,000 $252,000

Year 3

$504,000

Year 4

Year 5

$504,000 $504,000

$200

$100

$50

$50

$50

$36

$36

$36

$36

$36

$119,236 $254,136

$504,086

$504,086 $504,086

$20,000

$20,000 $20,000

Component III: Commercially hauled boats
Task 1: Locate firms that haul
boats commercially

USFWS

$20,000

$20,000

Task 2: Contact those firms
explaining the Initiative and requesting
their participation
Task 3: Meet with representatives of
firms to discuss the Initiative
Task 4: Develop training program for
boat inspectors

USFWS

Task 5: Develop and produce
certification for inspectors

USFWS

$1,500

Task 6: Develop, reproduce and
disseminate inspection forms

USFWS

$150

Task 7: Develop a list of contacts for
professional fishing tournaments

USFWS

$4,000

Task 8: Contact tournament organizers
and inform them about the Initiative
and encourage their participation

USFWS

$5,000

$2,000

Task 9: Attend professional fishing
tournaments

USFWS
States west
of the
MS River

$10,000

$10,000

$10,000

Task 10: Train and certify tournament
representatives to inspect boats

USFWS

Task 11: Contact State and
tribal agencies and encourage them
to address the transportation of
zebra mussels and other ANS in
their regulations
Subtotals

USFWS

$10,000

$7,000

$5,000

$49,000

$39,000

$35,000

$50

$10,000 $10,000

$5,000

$5,000

$36,650 $35,050

15

Component IV: Monitoring

Participants

Year 1

Year 2

Year 3

$7,000

Task 1: Develop a list of zebra mussel
monitoring activities west of the
100th meridian

USFWS

Task 2: Perform risk assessments
of bodies of water west of the 100th
meridian

USFWS
$250,000 $175,000
BOR, Corps
BLM, States,
Power Co.

$100,000

Task 3: Develop maps indicating areas
of high, low, and medium risk

USFWS

$80,000

$50,000

Task 4: Monitor high-risk areas

USFWS
$350,000 $350,000
BOR, Corps
BLM, Tribes
States, Provinces,
Power Co.
$637,000 $605,000

$350,000

$350,000 $350,000

$500,000

$350,000 $350,000

Subtotals

$30,000

Year 4

Year 5

Component V: Rapid Response
Task 1: Develop a response/containment plan

USFWS
$10,000
BOR, BLM
Tribes, States
Provinces

Task 2: Train response team

USFWS

$50,000

Task 3: Equip response team

USFWS

$100,000

Task 4: Implement response/containment
plan when necessary

USFWS

$30,000

$30,000

$30,000

$30,000 $30,000

$190,000

$30,000

$30,000

$30,000 $30,000

$10,000
$10,000
$10,000

$10,000
$10,000
$10,000

$10,000
$10,000
$10,000

$10,000 $10,000
$10,000 $10,000
$10,000 $10,000

$30,000

$30,000

$30,000

$30,000 $30,000

$3,000

$3,000

Subtotals
Component VI: Identification and risk
assessment of additional pathways

USFWS
BOR
BLM
States
Provinces

Subtotals
Component VII: Evaluation
Task 1: Develop assessment format
and disseminate to key persons involved
in implementing the Initiative

USFWS

$1,000

Task 2: Set up annual meeting to
evaluate the Initiative

USFWS

$3,000

Task 3: Develop an annual assessment
of the Initiative and make necessary
modifications
Subtotals
Grand Totals

USFWS
$5,000
$5,000
$5,000
$5,000 $5,000
BOR, BLM
States, Provinces
$9,000
$8,000
$8,000
$8,000 $8,000
$1,165,211 $1,024,136 $1,157,086 $1,006,736 $1,005,136
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$3,000

$3,000

Appendix

TRAILERED BOAT SURVEY INTERVIEW FORM
Interviewer:_________________________Date:______Time:________am/pm

100th Meridian Initiative to
Prevent the Westward Spread of
Zebra Mussel

Location: _________________________________________________________
Type of Survey: Contact____ Observe____
Where From?
Purpose of Transport: Commercial ____ Personal ____
Other (explain) ____________________________________________________
Home State: ______ Zip Code: __________ Boat Number:______________
Trailer Tag: ______________________
How often has this boat been launched this year? __________
Do you remember where (you launched most recently)?
Water body 1______________________________________________________

Comments

State: ________ County: ____________________________________________
Water body 2______________________________________________________
State: ________ County: ____________________________________________
Water body 3______________________________________________________
State: ________ County: ____________________________________________
Water body 4______________________________________________________
State: ________ County: ____________________________________________

Comments

Where are you going?
Do you have a definite destination?
Do you know where you are going to launch next?
Water body 1 _______________________________________

State: ______

Water body 2 _______________________________________

State: ______

Information Exchange: Viewed ____ Read _____Brochures Accepted _____
Results of boat inspection
Rejected: _________

Inspected: _______

Results

Zebra
Mussels

Still
Alive?

Any
Other
Vegetation? Exotics

Boat Deck

________

________

________

________

________

Boat Hull

________

________

________

________

________

Bilge, bait wells

________

________

________

________

________

Motor

________

________

________

________

________

Trailer

________

________

________

________

________

Fishing/other equip. ______ ________

________

________

________

Other

________

________

________

________

________

Action
Taken
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100th Meridian Initiative to
Prevent the Westward Spread of
Zebra Mussel

TRAILERED BOAT SURVEY INTERVIEW SHORT FORM
Lake ___________________________ Park ____________ Date __________
1. Home state __________ ZIP Code ___________
2. Where was the boat used last?
Name of last water body ___________________________________________
State: _________
Number of days: ______
Name of second to last water body __________
State: _________
Number of days: ______
3. Boat was last used _________ (days) ago.
4. Destination from this lake/park __________________

_________ (state)

5. Have you ever heard of zebra mussels?

Yes

No

6. Have zebra mussels ever been attached to your boat?

Yes

No

7. Do you remove vegetation from your boat & trailer
after loading the boat?

Yes

No

Have information describing zebra mussels and Eurasian watermilfoil
available for distribution.
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43 CFR § 46.420 - Terms used in an environmental impact statement.
CFR

§ 46.420 Terms used in an environmental impact statement.
The following terms are commonly used to describe concepts or activities in an environmental
impact statement:
(a) Statement of purpose and need. In accordance with 40 CFR 1502.13, the statement of
purpose and need briefly indicates the underlying purpose and need to which the bureau is
responding.
(1) In some instances it may be appropriate for the bureau to describe its “purpose” and its
“need” as distinct aspects. The “need” for the action may be described as the underlying
problem or opportunity to which the agency is responding with the action. The “purpose” may
refer to the goal or objective that the bureau is trying to achieve, and should be stated to the
extent possible, in terms of desired outcomes.
(2) When a bureau is asked to approve an application or permit, the bureau should consider
the needs and goals of the parties involved in the application or permit as well as the public
interest. The needs and goals of the parties involved in the application or permit may be
described as background information. However, this description must not be confused with the
bureau's purpose and need for action. It is the bureau's purpose and need for action that will
determine the range of alternatives and provide a basis for the selection of an alternative in a
decision.
(b) Reasonable alternatives. In addition to the requirements of 40 CFR 1502.14, this term
includes alternatives that are technically and economically practical or feasible and meet the
purpose and need of the proposed action.
(c) Range of alternatives. This term includes all reasonable alternatives, or when there are
potentially a very large number of alternatives then a reasonable number of examples covering
the full spectrum of reasonable alternatives, each of which must be rigorously explored and
objectively evaluated, as well as those other alternatives that are eliminated from detailed study
with a brief discussion of the reasons for eliminating them. 40 CFR 1502.14. The Responsible
Official must not consider alternatives beyond the range of alternatives discussed in the relevant
environmental documents, but may select elements from several alternatives discussed.
Moreover, the Responsible Official must, in fact, consider all the alternatives discussed in an
environmental impact statement. 40 CFR 1505.1 (e).
(d) Preferred alternative. This term refers to the alternative which the bureau believes would
best accomplish the purpose and need of the proposed action while fulfilling its statutory mission
and responsibilities, giving consideration to economic, environmental, technical, and other
factors. It may or may not be the same as the bureau's proposed action, the non-Federal entity's
proposal or the environmentally preferable alternative.
https://www.law.cornell.edu/cfr/text/43/46.420
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From:
Sent:
To:

Subject:
Attachments:

LISA RUTHERFORD <lisar@bajabb.com>
Friday, September 4, 2020 10:35 AM
LPP, BOR-sha-PRO; Baxter, Rick J; Ferris, Dawna E;
PAComments, BOR-sha-UC; Duke, Marlon B; Goff, Laura
(Callie) C; Tibbetts, Gloria A; Bunting, Whitney; Hughes,
Amber L; Favour, Nancy L; Christian, Lorraine M; Boshell,
Brandon E
[EXTERNAL] Fwd: RUTHERFORD/VAN DAM LPP DEIS public
comments PDF ATTACHEMENTS Batch 5
FINAL_AWE_tucson-consrates-az-web2.pdf; FERCAlternatives Final Study Report 22.pdf; ExecSumm Moving
Forward BoR.pdf; Budget of State of Utah 2019-2020.pdf;
2017-Final-Reg-Impact-Fee-Facilities-Plan.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please include the attached pdf documents with RUTHERFORD/VAN DAM LPP DEIS
comments. Our ISP limits the size of our attachments so must send in batches.
Thank you.
Lisa Rutherford and Paul Van Dam
Ivins, Utah

From: "LISA RUTHERFORD" <lisar@bajabb.com>
To: lpp@usbr.gov, "Rick Baxter" <rbaxter@usbr.gov>
Cc: d8ferris@blm.gov, UtahComments@usbr.gov, mduke@usbr.gov, lgoff@blm.gov,
gtibbetts@blm.gov, wbunting@blm.gov, ahughes@blm.gov, nfavour@blm.gov,
lmchrist@blm.gov, bboshell@blm.gov
Sent: Friday, September 4, 2020 7:54:00 AM
Subject: RUTHERFORD/VAN DAM Lake Powell Pipeline DEIS public comments
Mr. Rick Baxter, Project Manager, Bureau of Reclamation and other agency officials,
Attached are our comments regarding the proposed Lake Powell Pipeline and the Draft
Environmental Impact Statement that describes the potential environmental impacts of the No
Action Alternative and

two action alternatives for the LPP, proposed by the Utah Board of Water Resources (UBWR).
We have included BLM officials in this mailing since BLM has such a key role in this project.
Resources referenced in our comment document footnotes will be sent to you in pdf format, as
required by agencies, following this submittal. We do not mean to overwhelm you with the many
pdfs we will be sending, but since the information is part of our comments and pdfs are what the
agencies require, we must comply.
Thank you for considering our concerns as you complete your review and make decisions
regarding this project that poses many challenges for our state, county, and citizens. And, thank
you for all the work you are doing on issues of importance to this nation. No matter what the
political climate, we believe you will strive to make the best decisions based on the best
available science for the good of our land and other resources.
Sincerely,
Lisa Rutherford and Paul Van Dam
Ivins, Utah

Water Conservation Keeps
Rates Low in Tucson, Arizona
Demand Reductions Over 30 Years Have Dramatically
Reduced Capital Costs in the City of Tuscon
JUNE 2017

Table of Contents
4

Acknowledgements

5

Avoided Cost Overview

6

Changes in Water Use and Population

12

Wastewater Treatment

14

Avoided Cost Analysis

14

Step 1: Select Baseline

14

Step 2: Hypothetical Water Production and Wastewater Flow

16

Step 3: Infrastructure and Operational Cost Assessments

16

Water Infrastructure

18

Water Operations and Maintenance

18

Wastewater Infrastructure

18

Wastewater Operations

19
23

Step 4: Impact on Customer Rates
Summary of Findings

25

APPENDIX A: Avoided Cost Model Inputs and Outputs

29

APPENDIX B: Service Area Map

3

Acknowledgements
Prepared and Written By
Peter Mayer, P.E., Principal, Water Demand Management
This project was made possible by a grant from the Walton Family Foundation,
the sponsorship of the Alliance for Water Efficiency, and the contributions
of time, data, and energy from the staff at Tucson Water and at Pima County
Regional Wastewater Reclamation Department. The Alliance for Water
Efficiency would like to acknowledge the contributions of the following
individuals in bringing this project to fruition and completion:
Tucson Water
• Albert Avila, Water Operations Superintendent
• Candice Rupprecht, Water Conservation Manager
• Daniel Ransom, Former Water Conservation Manager
• Dick Thompson, Lead Hydrologist
• Fernando Molina, Public Information Officer
• Jeff Biggs, Strategic Initiatives Administrator
• Melodee Loyer, Planning Administrator
• Pat Eisenberg, Engineering Administrator
• Tim Thomure, Director of Tucson Water
• Tom Arnold, Lead Management Analyst
• Tom Victory, System Planning Engineering Manager
• Tucson Water Financial Services Team
• Wally Wilson, Former Chief Hydrologist
Pima County Regional Wastewater Reclamation Department
• Mary Allen, P.E. - Continuous Improvement Program
Alliance for Water Efficiency
• Mary Ann Dickinson, President & CEO
• Chelsea Hawkins, Program Planner
Western Policy Research
• Anil Bamezai, PhD, Principal

© 2017 Alliance for Water Efficiency

4

Avoided Cost Overview
“Why do you ask me to conserve and then raise my rates?” asked
a concerned Arizona customer at a public utility meeting. This is
an important and reasonable question that customers across the U.S.
are asking their water providers. The City of Tucson’s Avoided Cost
Analysis1 answers this question through its rigorous review of the
overall impact of water conservation on water and wastewater rates.
Water and wastewater rates in Tucson are actually lower today than
they would have been if the City had not implemented strong water
conservation actions and policies.
Water conservation in Tucson has had a profound impact on the
City, and on Pima County, by having reduced per capita demand
thereby leveling off total production. This reduction in customer
water use has extended the City’s water supply decades into the
future. This in turn helped Tucson avoid purchasing additional water
supplies, defer investments in new large-scale infrastructure projects
and system expansion projects, and has been able to scale down the
size of new water and wastewater facilities.
In this study, two separate entities – the City of Tucson Water
Department (Tucson Water) and Pima County Regional Wastewater
Reclamation Department (PCRWRD) worked with Peter Mayer,
P.E. and Principal of WaterDM, to carefully examine the impact
of increased water conservation in Tucson on the City’s rates.
Staff from Tucson reviewed water demand records, water rates,
connection fees, and capital project costs from the past 30 years
with the following question in mind:
What would water and wastewater rates be today if per-customer
water demands had remained unchanged?
The results of this study show that today Tucson customers pay
water and wastewater rates that are at least 11.7% lower than they
would have been if Tucson residents had not decreased per capita
water use and lowered overall demand. Essentially, by conserving
water each water and wastewater customer has avoided the costs of
acquiring, delivering and treating additional water supplies that
would have been necessary to provide a reliable water supply to a
growing population.
1 This avoided cost analysis approach was originally developed by WaterDM and the
City of Westminster, Colorado, and was published in the April 204 issue of the AWWA
Journal. See Feinglas, S., C. Gray, and P. Mayer. 2014. Conservation efforts limit rate
increases for Colorado utility. Journal AWWA, April 2014, 106:4, Denver, Co.
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The purpose of this
avoided cost analysis is
to quantify the impacts of
water conservation and
subsequent per capita
demand reductions
achieved in Tucson
over the past 30 years
on the City’s water and
wastewater rates.

Changes in Water Use
and Population
Despite a growing
population, Tucson
Water’s potable
production has
declined steadily over
the past ten years.

To explore the effects of increased conservation and demand
management on water rates, the staff examined the historic water
use patterns in Tucson. Figure 1 shows the entire history of potable
water production in Tucson from 1899 to 2015. This figure charts
the course of a desert city that exploded with growth starting in
the 1950s and sharply increased groundwater pumping to meet
population demands.
The most remarkable aspects of Figure 1 are the leveling off of
water production around the year 2000 and the decline in water
production measured in Tucson from 2005 to 2015. Despite a
growing population, Tucson Water’s potable production has
declined steadily over the past ten years. It is this reduction in
demand that spurred the avoided cost analysis presented in this
report, which describes the impact of these changes on customer
water and wastewater rates.

6

Figure 1: Water production by Tucson Water from 1899 - 2015 2

Figure 2 illustrates the same data as Figure 1, but provides a closer
look at the last three decades from 1980 to 2015. Tucson Water’s
production in 2015 was about the same as it was 20 years earlier in
1985, when the population had about 200,000 fewer residents. From
2005 to 2015, annual water production in Tucson declined by 23.3%.
These changes in water production are in fact the results of water
conservation programs and policies put into place by Tucson Water
and Pima County Wastewater Reclamation, as well as the state and
federal government.
The water conservation achieved in Tucson resulted from a combination
of utility-sponsored conservation programs, community outreach
campaigns and tiered rate structures, as well as from national plumbing
code changes and technological improvements that have helped
reduce total and per capita demands.

2 Data Sources: 1899-1956: Typed Copy from Archives, 1957-1983: Sum of Total Annual
Well Production from Hydro Database, 1984-2012: Annual Water Withdrawal and Use
Reports. Special thanks to Michael Liberti and Jonathan Sax for Archives Discovery.
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Figure 2: Water production by Tucson Water from 1980 – 2015
The demand reductions in Tucson shown in Figure 1 and Figure 2,
have been caused in no small part by increased conservation in the
single-family residential sector. Residential customers are the largest
demand sector in Tucson and increased water conservation within
this sector has helped drive down overall system demand down.
Since 1985, Tucson’s single-family sector has become substantially
more efficient on average.
Over the same period of time from 2005 to 2015 Tucson Water’s
production declined by 23%, while the population was
simultaneously increasined by more than 21,000 people (4.6%).
Figure 3 shows the population of the Tucson Water service area
from 1980 to 2015, a period which saw the population expand
by 292,000 people (69.8%) from 425,000 to nearly 718,000. The
substantial increases in population in the Tucson Water service
area makes the reductions in water production all the more
remarkable: in Tucson, water conservation gains have outpaced
population gains over the last 10 years.
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Figure 3: Tucson Water service area population, 1980 – 2015
9

Figure 4 shows the average annual water use of single-family homes
in Tucson from 1985 to 2015 in gallons. Annual use for a single-family
home in Tucson peaked in 1989 at 128,100 gallons and has declined
to 74,000 gallons in 2015. This is a remarkable, 42% reduction in the
average water use of single-family homes in Tucson.

Figure 4: Average annual single-family water use in Tucson,
AZ – 1985 – 2015
Following a similar trajectory as the residential sector water use,
system-wide per capita water use has been declining in Tucson for
nearly 20 years, as shown in Figure 5.3 In 1989, the year chosen as
the historic baseline in this study, the Tucson Water average was 188
gallons per capita per day (gpcd). In 2015, this had reduced by 31%
to 130 gpcd.

3 System per capita water use is calculated as the total volume of water produced
divided by the population served.

10

Figure 5: System per capita water use, Tucson, AZ – 1980 – 2015
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Figure 6 summarizes two key points of consideration for this study:
the change in per capita use and population in Tucson between
1989 and 2015. Over this time period, population grew by 205,875
people and per capita water use declined by 31%.

Figure 6: Per capita water use and service area population, 1989
and 2015

Wastewater Treatment
Over the same period of time, wastewater flows treated by PCRWRD
have followed similar general trends as the water demand curves
shown in Figure 2 (page 8) and Figure 3 (page 9). In 1989, PCRWRD
treated an average of 54.0 million gallons of effluent per day at their
Ina Road and Roger Road reclamation facilities. The population served
in 1989 was 503,853. In 2015, with the population served at 717,875,
PCRWRD treated an average of 56.2 million gallons per day (mgd) at
their Agua Nueva and Tres Rios reclamation facilities.
12

In 1989, the per capita wastewater discharge is calculated to have
been 107.3 gpcd. By 2015, this calculation has been reduced 27% to
77.9 gpcd as shown in Table 1 (page 14). Increased efficiency of indoor
fixtures and appliances is the cause of this reduction. Combined
PCRWRD influent from 1989 to 2016 is presented in Figure 7 along
with the per capita wastewater influent. The impacts of water
conservation and the resulting changes to wastewater flows shown
in Figure 8 were also included in this avoided cost analysis. In
addition, water conservation efforts continue to have an impact on
the characteristics of wastewater influent. Levels of Total Suspended
Solids and Chemical Oxygen Demand continue to rise as the dilution
of wastewater decreases. Impacts on the sewer conveyance infrastructure, odors produced, corrosion, and additional maintenance
required have yet to be studied.

Figure 7: Combined metropolitan wastewater and per capita influent, 1989 - 2016
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Tucson Avoided Cost Analysis
Step 1: Select Baseline
The avoided cost analysis starts with selecting a baseline year, in this
case 1989, before demand management measures implemented
in Tucson and nationally began reducing per capita water use.
Wastewater flows from 1989 are used as the starting point for the
analysis as well. Another reason 1989 was selected is that reliable
data for both the water and wastewater systems were available
going back to that year.
As shown in Table 1, in 1989, Tucson’s system wide per capita use
was 188 gpcd and in 2015 it was 130 gpcd.
Table 1: Statistical comparison of Tucson in 1989 and 2015

Population
Water produced (kgal)
Water produced (AF)
Water produced (mgd)
Water system-wide gpcd
Wastewater treated (mgd)
Wastewater system-wide gpcd

What if water use
patterns from 1989
had persisted and were
unchanged today?

1989
512,000
35,169,620
107,932
96.4
188
54.0
107.3

2015
717,875
34,050,709
104,498
93.3
130
56.2
77.9

With 1989 selected as the baseline year, the fundamental water use
and population statistics could be established. The next steps of the
avoided cost analysis envision water use in Tucson in the absence of
water conservation.

Step 2: Hypothetical Water Production and
Wastewater Flow
In step 2 of the avoided cost analysis, a hypothetical, non-conserving
water production is calculated using the 1989 baseline production
of 188 gpcd. This non-conserving gpcd assumes that no conservation
was implemented and the historic level of per capita consumption
persisted up to 2015 as population increased. This is the key “what if”
assumption in the analysis: What if water use patterns from 1989 had
persisted and were unchanged today?
14

Total production for this hypothetical, non-conserving scenario is
calculated by multiplying 188 gpcd by the population in 2015 and results
in a hypothetical, daily water production for Tucson of 134.4 mgd.
The hypothetical, non-conserving wastewater production was
calculated by applying the same ratio of water to wastewater
flow found in 1989 and multiplying this ratio by the hypothetical,
daily water production. This resulted in an estimated average
daily wastewater flow of 80 mgd under the hypothetical, nonconserving scenario.
Figure 8 shows a comparison of the actual water production and
wastewater flow in 1989 and 2015, compared with the hypothetical
production and flow that would exist under the non-conserving
scenario. These hypothetical demands shown in Figure 9 form the
basis of the avoided cost analysis.

Figure 8: Daily production and flow – 1989, 2015, and hypothetical non-conserving
15

Step 3: Infrastructure and Operational
Cost Assessments
The subsequent analysis steps answer the following questions:

The total estimated
additional cost of
water infrastructure
required to meet the
hypothetical, nonconserving demand
was set at $155.4
million plus interest.

1.

What system capacity would be needed to produce and
deliver an average of 134.4 mgd potable water and to treat
80 mgd of wastewater?

2.

How much additional infrastructure would be required?

3.

How much additional operational expense would be required?

In step 3, the additional water supply, treatment capacity, transmission
capacity, and wastewater treatment and transmission capacity
necessary to adequately serve the hypothetical non-conserving
level of demand in Tucson was determined. The costs of expanding
Tucson’s infrastructure to deliver the water needed to meet the
hypothetical additional demands were estimated using best available
information from Tucson Water and Pima County Wastewater
Reclamation staff and other experts on the cost of securing new
supply and constructing new transmission and facilities.
Water Infrastructure
Tucson’s current peaking factor4 is 1.4, but under the non-conserving
scenario a slightly higher peaking factor of 1.6 was used to better
represent increased outdoor use. The peaking factor of 1.6 was
applied to the hypothetical average day demand of 134.4 mgd
(Figure 8), to calculate a hypothetical peak day demand of 216 mgd.
The Tucson Water system, which primarily pumps recharged Central
Arizona Project water from an extensive groundwater aquifer west
of Tucson, currently has capacity to pump and treat about 240 mgd;
sufficient enough capacity to meet the hypothetical peak day demand.5
However, because a hypothetical demand of 216 mgd is very
4 Peaking factor for a utility is calculated annually as the peak daily production divided
by the average daily production.
5 Tucson Water staff communication: We have a total production of 231.23 which
includes 11.94 mgd of production from our hydraulically isolated systems plus the
Santa Cruz well field which currently produces 9.0 mgd. Once the transmission main
is re-rehabilitated and the additional wells are put in-service we are projected to be at
18-20 mgd from this source.
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A SECTION OF THE CENTRAL ARIZONA PROJECT (CAP) NEAR TUCSON, ARIZONA.

close to maximum capacity, the Water System would need new
expansion projects such as the Avra Valley Transmission Main Capital
Improvement Project. This project would cost $140 million, provide
an additional 40 mgd of capacity at an estimated $3.5 million per mgd.6
Additionally, under this hypothetical demand scenario, Tucson
Water would have also moved forward to develop new recycled water
supplies, specifically the North CAVSARP-3.7 This 7 mgd project had an
estimated cost of $2.2 million per mgd, for a total cost of $15.4 million.
Both of these projects were deferred and may be avoided entirely
because of the impact of conservation on total supply.
The total estimated additional cost of water infrastructure required
to meet the hypothetical, non-conserving demand was set at $155.4
million plus interest. It was assumed this infrastructure would be
financed over 20 years at a 2% borrowing rate.

6 Tucson Water chose not to move forward with the Avra Valley Transmission Main CIP
in response to the declining demands and pumping requirement shown in Figure 1
and Figure 2.
7 Tucson Water staff communication regarding the preferred option of the 2013
Recycled Water Master Plan.
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Water Operations and Maintenance
The current variable costs in the water operations and maintenance
budget is $51.3 million. Under the non-conserving scenario, it was
estimated that Tucson Water’s operations budget would be increased
by about 30% to $73.8 million, an increase of $22.4 million.8
Wastewater Infrastructure

Under this cost analysis,
adding 12 mgd to treat
flows under the nonconserving scenario
would result in a total
capital cost of $195
million including
principal and interest.

Under the hypothetical “non-conserving” scenario, Pima County
Regional Wastewater Reclamation (PCRWRD) would be treating 80
mgd of effluent on average. The current conveyance and treatment
capacity of the PCRWRD system is currently about 95 mgd. Under the
non-conserving scenario it is assumed that an additional 12 mgd of
capacity would be added to the system, bringing it up to 107 mgd,
sufficient to handle the fluctuations of an 80 mgd average day demand.
PCRWRD’s connection fee is $4,066 for a single-family residence, which
is calculated based on a house producing 258 gallons of wastewater
per day. This assumption includes inflow and infiltration into the
system. PCRWRD calculates the total cost of capacity in the system to
be $16.02 million per MGD which represents the comprehensive cost
of adding wastewater capacity including: land purchase, engineering,
conveyance, treatment, etc.
Under this cost analysis, adding 12 mgd to treat flows under the nonconserving scenario would result in a total capital cost of $195 million
including principal and interest.
Wastewater Operations
The current variable costs in the PCWRD’s operations and maintenance
budget is $43.6 million. Under the non-conserving scenario, it was
estimated that PCWRD’s wastewater operations budget would be
increased by about 15% to $49.9 million, an increase of $6.4 million.9

8 Operations and maintenance costs were prepared the Tucson Water Financial
Services Team.
9 Operations and maintenance cost estimates were prepared by Raftellis assuming 85%
fixed costs.
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TUCSON FROM SPACE (NASA)

Step 4: Impact on Customer Rates
The goal of the final step in the analysis was to determine the impact
the avoided costs discussed above have had on customer water and
wastewater rates in Tucson.
In step 4, Tucson Water’s current water rates and PCRWRD’s
wastewater rates were adjusted to determine what customer charges
would be required to cover the additional costs brought about
by the purchase and delivery of additional water supply and
infrastructure and the treatment of additional wastewater flows in
the hypothetical demand scenario. The final result is a reasonable
estimate of the hypothetical Tucson water and wastewater rates and
charges that would be necessary to cover all costs associated with a
per capita water demand of 188 if it were unchanged from 1989.
Similarly, water conservation improvements have reduced per capita
wastewater treatment and helped keep wastewater infrastructure
and operating costs down through reduced need for expansion.
In 2015, the average single-family home in Tucson used 74,000
gallons of water per year, discharged 63,000 gallons of wastewater
per year, and paid a total combined water and wastewater bill of
$847 per year.10 However, under the hypothetical non-conserving
scenario the average single-family home in Tucson would have to
pay $959 per year for the same service to cover all of the additional
infrastructure, operations, and maintenance charges. This additional
$133 per year represents a 13.3% increase over current water and
wastewater rates.
10 As part of this analysis WaterDM prepared a water and wastewater rate calculator to
develop these values using Tucson’s current rates.
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Water conservation
improvements
have reduced per
capita wastewater
treatment and helped
keep wastewater
infrastructure and
operating costs down.

Figure 9 shows the change in annual water and wastewater
rates that would be experienced under hypothetical, nonconserving scenerio.

Figure 9: Average annual water use and wastewater production
for a single-family customer and the resulting average annual
costs for water and wastewater, comparing actual 2015 data to
the 2015 non-conserving, hypothetical projection.
Figure 10 is a pie chart which shows the contribution of each of the
various cost components to the avoided $133 annual rate increase.
Water treatment infrastructure, operations, and interest and debt
service account for 62.6% of the total rate increase. Wastewater
treatment infrastructure, operations, and maintenance account for
37.4% of the total.
20

Interest and debt
service costs amount
to nearly one-fifth of a
Figure 10: Summary of rate increase that would be necessitated
by non-conserving scenario

rate increase that would
occur under a nonconserving scenerio.

Key findings from this analysis:
1.

Tucson’s water conservation efforts have reduced per capita
water demand from 188 gpcd in 1989 to 130 gpcd today.

2.

The Tucson avoided cost analysis shows that water and
wastewater rates and charges to customers are 11.7%
lower today than they would have needed to be if per capita
water demand had not been reduced.

3.

Tucson Water rates are 15% lower today than they would
have needed to be and PCRWRD’s rates are 8.6% lower.
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Tucson Water staff
members noted that
the findings are likely
conservative and the
community benefits
of water efficiency are
potentially even higher
than reported.

After reviewing all of the underlying assumptions, Tucson Water staff
members noted that the findings are likely conservative and the
community benefits of water efficiency are potentially even higher
than reported. This is because although this study found that even
under the non-conserving scenario the City had adequate resources
to meet its 2015 projected needs, Tucson’s future needs beyond
2030 were less certain.
If future needs, driven by growth and higher demand had persisted,
Tucson Water would have eventually needed to acquire additional
water supplies. The hypothetical costs and timeline for acquiring
additional water supplies are unknown and therefore did not enter
into this study. For these reasons, many staff feel that the study
findings are conservative and the community benefits of water
efficiency are even higher than reported.
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Summary of Findings
The findings of WaterDM’s avoided cost analysis for the City
of Tucson are revealing: Per capita water use has declined
substantially, resulting in significant savings in both water and
wastewater resource and infrastructure costs. If per capita water
demand had not been reduced from 188 gpcd in 1989 to 130 gpcd,
Tucson area residents would be paying rates that are 13.3% higher
than what they are today for water and wastewater service.
Key findings from the City of Tucson avoided cost analysis are
summarized below.11

If per capita water
demand had not been
reduced from 188 gpcd
in 1989 to 130 gpcd,
Tucson area residents
would be paying rates

•

The Tucson service area population grew from 512,000
people in 1989 to 717,875,12 today, a 40% increase.

that are 13.3% higher
than what they are

•

In 1989, Tucson Water produced 96.4 mgd of finished water
and PCRWRD treated 54 mgd of wastewater. In 2015,
Tucson produced 93.3 mgd of finished water and treated
56.2 mgd of wastewater.

•

Tucson’s per capita water use has reduced from 188 gpcd in
1989 to 130 gpcd today, a 30% decrease.

•

If Tucson’s current population used 188 gpcd (the amount
used in 1989), the City would have needed to produce
134.4 mgd of water and the County would have needed to
treat 80.0 mgd of wastewater in 2015 to meet demand.

•

Tucson citizens have conserved 41.1 mgd of water through
per capita use reductions from 188 gpcd in 1989 to 130 gpcd
in 2015. In the absence of these reductions, Tucson
rate payers would bear the cost of producing this additional,
hypothetical 41.1 mgd of water demand.

•

Hypothetical additional variable costs for water treatment
would be $22,969,872.

11 All key data inputs and outputs from WaterDM’s avoided cost model are presented in
Appendix A.
12 Population numbers include inside and outside City water customers.
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today for water and
wastewater service.

•

Hypothetical additional water resources and wastewater
treatment capital improvement costs would be $194,862,732.

•

Hypothetical additional wastewater treatment and operation
and maintenance costs would be $6,417,286.

•

Current total annual water & wastewater service payment per
single-family equivalent (1 SFE = 74,000 per year demand)
would be $847.
•
•

•

Hypothetical, non-conserving total annual water and
wastewater service payments per SFE (based on current
SFE consumption) would be $959.
•
•

•

$399.14 (47%) is the water component
$447.17 (53%) is the wastewater component

$469.69 (49%) is the water component
$489.66 (51%) is the wastewater component

The increase in water and wastewater rates required to cover
costs associated with hypothetical non-conserving water
demand would be 13.3%.
24

APPENDIX A: Avoided Cost
Model Inputs and Outputs
Fundamental data inputs and outputs to and from the WaterDM
avoided cost model are presented here.
Population and Water Demand
Baseline-1989
Baseline Year – 198913
Population – 512,000
Water Produced (kgal) – 35,169,620
Water Produced (AF) – 107,932
System wide GPCD – 188
Wastewater Treated – (mgd) – 54.0
Wastewater GPCD – 107.3
2015/Actual
Current Year – 2015
Population – 717,875
Water Produced (kgal) – 34,050,709
Water Produced (AF) – 104,498
System wide GPCD – 130
Wastewater Treated – (mgd) – 56.2
Wastewater GPCD – 79.1
Non-Conserving Forecast
Water Produced (kgal) – 49,311,31014
Water Produced (AF) – 151,331
Water conserved (kgal) – 15,260,601
Water conserved (AF) – 46,833

13 From City of Tucson TWServiceAreaHistorical.xls
14 Calculated as: 188 gpcd x 365 days x current population
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Water Treatment Impacts
Water treatment capacity is not a limiting factor for Tucson Water.
Non-Conserving Forecast Avg Day (water system)

135.1

MGD

Non-Conserving Forecast Peak Day

216

MGD

Non-Conserving Peak Capacity Rqd. (includes growth capacity)

259

MGD

Peak Treatment Expansion Rqd. For Non-Conserving Peak

41

MGD

Estimated Unit Cost of Pumping & Transmission Expansion

$3,500,000

$/MGD

$140,000,000

$

7

MGD

Unit Cost of Recycled Water Supply

$2,200,000

MGD

Estimated Cost of New Recycled Water North CAVSARP-3

$15,400,000

$

Estimated Cost of New Transmission Rqd.
Additional Recycled Water Required15

Water Resources

Wastewater Ratio of Avg. to Peak Day16

1.1

Current Avg. Day Design17

95

MGD

Current Peak Day Design

95

MGD

Current I & I Inflows (MG/year)18

17

MG/YR

Non-Conserving Avg. Day Flow

80

MGD

Non-Conserving Peak Day Flow

80

MGD

Non-Conserving Peak Capacity Rqd. (90% rule)

89

MGD

Estimated Required Capacity

107

MGD

Expansion Rqd. For Non-Conserving Peak

22

MGD

Unit Cost of Wastewater Plane Expansion

$16,000,000

$/MGD

Estimated Cost of Wastewater Expansion

$194,862,731

$

Wastewater System

Total cost of all additional water and wastewater infrastructure under the non-conserving
scenario - $350,862,732
15 With avg. demand of 134 MGD it is assumed Tucson would move forward with more recycling, specifically the
North CAVSARP-3 which is the first unit slated to be brought online in the Recycled Water Master Plan.
16 Calculated from 2013 Tucson treatment records.
17 2014 avg. day design.
18 Includes only City of Tucson (not outside customers).
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Rate Impacts

1 Service Commitment Equivalent (SFE)19

74

kgal

Current/Actual # of SFEs20

460,287

SFEs

Hypothetical # of Non-Conserving SFEs

666,574

SFEs

Additional SFEs Under Non-Conserving Scenario

205,288

SFEs

2.00%

%

20

Years

100%

%

Calculated Loan Interest

$34,675,080

$

Total Loan Amount (P+I)

$190,075,079

$

Loan Obligation Per Year

$9,503,754

$/Year

$21

$/Year

$-

$/Year

Transmission Portion

$15

$/Year

Recycled Water Portion

$2-

Wastewater Treatment Portion

$28

$/Year

Interest Portion

$4

$/Year

Capitol Rate Impacts

Loan Interest Rate
Loan Period
% of Expansion Cost Financed

Annual Rate Impact Per SFE

Water Treatment Portion

19 1 SFE = average annual water use of 1 single-family home in Tucson
20 Calculated as: Total current demand divided by 1 SFE
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Operational Rate Impacts
% Increase in Demand – Non-Conserving vs. Current

44.1%

%

Operational Budget Increase

44.1%

%

Current Water Treatment Budget

$51,252,270

$

Non-Conserving Water Treatment Budget

$74,222,142

$

$50

$

Current Wastewater Treatment Budget

$43,566,841

$

Non-Conserving Wastewater Treatment Budget

$49,984,127

&

Operational Budget Increase21

15%

%

Annual Rate Impact Per SFE

$14

$

Total Rate Impact Per SFE

$113

$

Current Annual Water and Wastewater Payments Per SFE

$847

$

Non-Conserving Annual Water and Wastewater Payments Per SFE

$959

$

13.3%

Higher than
w/o conservation

11.7%

Lower than
w/o conservation

Annual Rate Impact per SFE

% Increase in Total Rates Per SFE

Capital Components of Rate Increase

Water Treatment

0%

Water Transmission

13.5%

Recycled Water System

1.5%

Interest and Debt Service

3.3%

Water Treatment Operation

44.3%

Wastewater Treatment
Wastewater Treatment Operation
Misc Operation
Total
21 From 2016 Raftellis analysis assuming 85% fixed costs
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25%
12.4%
0%
100%

APPENDIX B: Service Area Map
Tucson Water and Pima County Regional Wastewater Reclamation Department Service Areas
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Phone: 773-360-5100
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Executive Summary
ES.1 Introduction
The Lake Powell Pipeline Study Report 22, Alternatives Development, was prepared to determine a range
of alternatives for the Lake Powell Pipeline (LPP) in the Environmental Impact Statement (EIS) that will
be performed by the Federal Energy Regulatory Commission (Commission) in accordance with the
National Environmental Policy Act (NEPA). The LPP participants are the Washington County Water
Conservancy District (WCWCD) and the Kane County Water Conservancy District (KCWCD). The
district’s service areas are shown in Figure ES-1. The alternatives for each district were developed and
evaluated separately; the alternatives of one district were not compared with the alternatives of the other
district.

ES.2 Methodology
The conceptual project alternatives consisted of a No Action Alternative and No Lake Powell Water
Alternative for each district. Conceptual project alternatives were developed based on water supply
sources available for future development by each district. Certain water development activities currently
being pursued or planned by the districts were combined into a set of existing and planned activities that
were assumed to be part of the No Action and No Lake Powell Water alternatives. The alternatives were
evaluated on their ability to meet the equivalent population water needs with and without implementing
the LPP Project. Alternatives meeting this requirement were subjected to a screening process based on
ability to meet water demand, technical feasibility, total conceptual cost opinion, environmental
considerations, and land use considerations.

ES.3 No Lake Powell Water Alternatives
ES.3.1 WCWCD
The WCWCD No Lake Powell Water Alternative would meet the LPP equivalent population demand
beginning in 2025. It would ultimately need to provide approximately 82,249 acre-feet per year of supply
by 2052. Two potential alternatives were developed and evaluated for WCWCD.
x

Treatment of Virgin River water supplies and wastewater reuse effluent by reverse osmosis (RO)
and eliminating residential outdoor irrigation with potable water

x

Treatment of Virgin River water supplies and wastewater reuse effluent by reverse osmosis (RO)
and eliminating residential outdoor irrigation with potable water, and conveying available
groundwater from Kane County to Washington County by pipeline
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ES.3.2 KCWCD
The KCWCD No Lake Powell Water Alternative would require agricultural water conversion to M&I raw
water supply and treatment for potable use. The KCWCD No Action Alternative meets the LPP
equivalent population demand of approximately 3,440 acre-feet per year in 2060, with existing supplies
and implementation of its “baseline” water development activities.

ES.4 Recommended Alternatives for NEPA Analysis
ES.4.1 WCWCD
Based on the screening process identified in Section ES.2, the recommended No Lake Powell Water
Alternative for NEPA analysis is treatment of Virgin River water and wastewater reuse effluent supplies
by RO and eliminating residential outdoor irrigation with potable water. The WCWCD No Lake Powell
Water Alternative will be analyzed along with the No Action Alternative, the Proposed Action (South
Alternative), the Southeast Corner Alternative and the Existing Highway Alternative.

ES.4.2 KCWCD
Based on the screening process described above, the recommended No Lake Powell Water Alternative for
NEPA analysis involves agricultural water conversion to M&I raw water supply and treatment for potable
use. The KCWCD No Lake Powell Water Alternative will be analyzed along with the No Action
Alternative, the Proposed Action (South Alternative), the Southeast Corner Alternative and the Existing
Highway Alternative.
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Chapter 1
Introduction
1.1 Introduction
This report documents the development of reasonable range of alternatives to the proposed Lake Powell
Pipeline (LPP) Project for each participating water district. The LPP Project and these alternatives will be
analyzed in an environmental impact statement (EIS) to be prepared by the Federal Energy Regulatory
Commission (Commission) in compliance with the National Environmental Policy Act (NEPA). The
requirements for this study report are described in Study Plan 22, Alternatives Development, approved by
the Commission’s January 21, 2009, Study Plan Determination.
The implementing regulations for NEPA (40 CFR 1500 through 1508) require federal agencies to
consider alternatives to a Proposed Action (U.S. GPO, 2005). The alternatives must meet water needs for
the same projected population as the Proposed Action. The LPP Project would deliver 86,249 acre-feet
per year to two participating water conservancy districts, the Washington County Water Conservancy
District (WCWCD) and Kane County Water Conservancy District (KCWCD). The LPP Project would
use a portion of the State of Utah’s unallocated Colorado River water rights to deliver water to
Washington County from Lake Powell and includes the Kane County Pipeline (KCP). Figure ES-1 shows
each district’s service area. The LPP Project water would meet the needs of growing populations in
communities served by WCWCD through 2052, and in KCWCD through 2060. The No Action
alternative would not meet the water needs of the projected future population.

1.2 Summary of Projected Population and Water Use
This analysis must develop alternatives that will meet water demands for the LPP participants. Table 1-1
provides the projected population levels and the projected water demand, with and without conservation,
for WCWCD and KCWCD from 2010 to 2060. The population projections, initially developed by the
Utah Governor's Office of Management and Budget (GOMB), are based on 2012 population estimates.
Utah Division of Water Resources (UDWRe) adjusted the GOMB population estimates to include
population served within municipal service area boundaries and applied GOMB projected growth rates.

1.2.1 WCWCD
WCWCD’s service area includes all of Washington County, with a population that is projected to grow at
an annual rate of 3.1 percent, while the state’s population is expected to grow at an annual rate of 1.7
percent during the next 50 years. The Washington County population, estimated at 138,115 in 2010 is
projected to reach 581,731 in 2060 (an increase of 321 percent) (GOMB 2013). About 55 percent of
population increase between 2010 and 2060 would be from an increase in net migration projection (about
243,734 persons). Among 29 counties in the state, Washington County is projected to have the third
largest population increase during the projections period. Therefore, WCWCD is expected to increase its
service area population accordingly. St. George, which is the largest city in Washington County, is
projected to increase from 72,897 in 2010 to 307,037 by 2060.
The State of Utah has initiated a state-wide water conservation program with the goal of a 25 percent
reduction in per capita consumption by 2025. WCWCD instituted a water conservation program in 1995
consisting of appliance replacement, restaurant washing device replacement, smart landscape watering
techniques, pricing strategies, and other programs. UDWRe estimates WCWCD has achieved
Lake Powell Pipeline Project
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approximately 26 percent reduction in per capita consumption since 2000, and WCWCD plans on
reducing water consumption a total of 35 percent by 2060.

1.2.2 KCWCD
It is projected that Kane County’s population will grow at an annual rate of 1.9 percent over the next 50
years. The county’s population, which is estimated at 7,125 in 2010, is projected to reach 18,583 by 2060
(an increase of 161 percent). About 25 percent of the projected population increase between 2010 and
2060 is attributed to an increase in net migration (about 2,896 persons).
Based on GOMB population projections, the county’s share of the state’s total population will increase
from 0.26 percent in 2010 to 0.31 percent by 2060, which implies that the county is projected to grow at
faster rate than the state average.
The KCWCD 2010 per capita baseline use in the Kanab municipal and Johnson Canyon areas was
approximately 287 gallons per day. The Kanab municipal and Johnson Canyon areas are estimated to
serve approximately 73 percent of the KCWCD service area permanent population.

Table 1-1
Projected Population and Water Demands
Page 1 of 2
4

2012 Population Projections

KCWCD1

WCWCD

Year

WCWCD

KCWCD

Demand
(ac-ft/yr)

Demand w/ Cons.3
(ac-ft/yr)

Demand
(ac-ft/yr)

Demand w/ Cons., 3
(ac-ft/yr)

2010

138,530

6,540

52,644

50,380

1,484

1,535

2011

145,325

6,654

56,070

52,187

1,497

1,548

2012

151,120

6,768

59,496

53,994

1,510

1,566

2013

156,915

6,882

62,922

55,801

1,523

1,584

2014

162,710

6,996

66,348

57,608

1,536

1,602

2015

168,505

7,110

69,774

59,415

1,549

1,620

2016

174,300

7,224

73,200

61,222

1,562

1,638

2017

180,095

7,338

76,626

63,030

1,575

1,656

2018

185,890

7,452

80,052

64,838

1,588

1,674

2019

191,685

7,566

83,481

66,646

1,601

1,692

2020

196,480

7,680

86,905

68,450

1,615

1,709

2021

204,759

7,854

90,411

70,466

1,687

1,725

2022

213,038

8,028

93,917

72,482

1,759

1,740

2023

221,317

8,202

97,423

74,498

1,831

1,755

2024

229,596

8,376

100,929

76,515

1,903

1,771

2025

237,875

8,550

104,435

78,537

1,975

1,788

2026

246,154

8,724

107,941

81,273

2,047

1,824

2027

254,433

8,898

111,447

84,009

2,119

1,860

2028

272,712

9,072

114,953

86,745

2,191

1,896

Lake Powell Pipeline Project
Final Alternatives Development Study Report

1-2

4/30/16
Utah Board of Water Resources

Table 1-1
Projected Population and Water Demands
Page 2 of 2
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2012 Population Projections

KCWCD2

WCWCD

Year

WCWCD

KCWCD1

Demand
(ac-ft/yr)

Demand w/ Cons.3
(ac-ft/yr)

Demand
(ac-ft/yr)

Demand w/ Cons.2, 3
(ac-ft/yr)

2029

270,991

9,246

118,459

89,482

2,263

1,933

2030

279,270

9,420

121,968

92,220

2,334

1,971

2031

288,280

9,635

125,868

95,199

2,387

2,015

2032

297,290

9,850

129,768

98,178

2,400

2,060

2033

306,300

10,065

133,668

101,157

2,493

2,105

2034

315,310

10,280

137,568

104,136

2,546

2,150

2035

324,320

10,495

141,468

107,115

2,599

2,195

2036

333,330

10,710

145,368

110,094

2,652

2,240

2037

342,340

10,925

149,268

113,073

2,705

2,285

2038

351,350

11,140

153,168

116,052

3,758

2,330

2039

360,360

11,355

157,068

119,031

3,811

2,375

2040

369,370

11,570

160,968

122,010

2,867

2,422

2041

379,332

11,820

165,286

125,303

2,929

2,472

2042

389,294

12,070

169,604

128,596

2,991

2,524

2043

399,256

12,320

173,922

131,889

3,053

2,576

2044

409,218

12,570

178,240

135,182

3,115

2,628

2045

419,180

12,820

182,558

138,475

3,177

2.680

2046

429,142

13,070

186,876

141,768

3,239

2,732

2047

439,104

13,320

191,194

145,061

3,301

2,784

2048

449,066

13,570

195,512

148,354

3,363

2,836

2049

459,028

13,820

199,830

151,647

3,425

2,888

2050

468,990

14,070

204,150

154,940

3,485

2,944

2051

479,776

14,369

208,400

157,871

3,553

2,990

2052

490,562

14,668

212,650

160,802

3,621

3,040

2053

501,348

14,967

216,900

163,733

3,689

3,090

2054

512,134

15,266

221,150

166,664

3,757

3,140

2055

522,920

15,565

225,400

169,595

3,825

3,190

2056

533,706

15,864

229,650

172,526

3,893

3,240

2057

544,492

16,163

233,900

175,457

3,961

3,290

2058

555,278

16,462

238,159

178,388

4,029

3,340

2059

566,064

16,761

242,400

181,319

4,096

3,390

2060
576,850
17,060
246,648
184,250
4,160
3,445
Note: ac-ft/yr = acre-feet per year
1
KCWCD total population shown; Kanab municipal and Johnson Canyon service area population is approximately 73% of KCWCD total;
Fredonia, AZ population included in total, not included in Kanab municipal and Johnson Canyon service area population.
2
KCWCD M&I Water Demand for Kanab municipal and Johnson Canyon service areas
3
Demand w/Cons. = Demand with Water Conservation
4
UDWRe compared city and town boundaries used in GOMB projections to municipal service area boundaries for which they collect water
usage data and adjusted GOMB baseline projections to reflect the population within these municipal service area boundaries. GOMB growth
rates were applied to the baseline populations in these adjusted area boundaries.
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Chapter 2
Planned and Potential Future Water Supply Projects
2.1 Introduction
Both of the participating water conservancy districts have existing plans for water supply projects to be
executed in the short term and has identified future water supply and development projects within the LPP
planning horizon (UDWRe 2016). These projects are described in the following sections.

2.1.1 WCWCD
WCWCD plans on maximizing its use of the available local water supply. The Ash Creek Project will
consist of constructing a pipeline system to replace open ditches on Leap Creek, South Ash Creek and
Wet Sandy Creek, and to bring water from the existing Ash Creek Reservoir to a new 3,640 acre-foot
storage reservoir to be constructed near Anderson Junction. At full development, the project is expected
to supply 2,840 acre-feet per year of secondary water to the WCWCD service area. The 2,840 acre-feet
per year of culinary quality spring water previously used to meet these secondary water demands will then
be available to meet culinary demands.
WCWCD plans on maximizing use of available water rights by developing new wells and treating
existing wells to culinary quality. This groundwater development is anticipated to yield 10,830 acre-feet
per year and includes the expansion and arsenic treatment of the Sand Hollow well field and arsenic
treatment of the Gunlock well field by St. George City.
Treated effluent from the St. George Wastewater Treatment Plant (WWTP) currently contributes 3,900
acre-feet per year to the secondary water supply in the WCWCD’s service area. Additional existing
wastewater could be treated to an acceptable standard and reused, adding 7,300 acre-feet per year to
secondary supply. Full utilization of existing wastewater would require expansion of reuse plant capacity
to 10 million gallons per day (mgd), installation of a separate network of secondary water pipelines and
pump stations to serve customers from the main reuse water trunk line in St. George, and additional
treated water storage. Wastewater reuse could make additional culinary supply available by offsetting
secondary demand currently being met with culinary water. The maximum, theoretical quantity of
wastewater reuse available in 2060 is projected to be approximately 40,000 acre-feet per year, assuming
there is sufficient capacity to store and beneficially use all available return flows. Reduction of indoor
water use beyond the current conservation goals would reduce the amount of water available for reuse.
Agricultural conversions could augment future water supply for WCWCD. Additional water supplies
could be made available through urban development of existing agricultural lands. An additional 10,080
acre-feet per year is projected to be available as reliable M&I secondary water from converting
agricultural lands to municipal development by 2060.
The proposed Warner Valley Reservoir project would consist of a 55,000 acre-foot storage reservoir near
the Washington Fields Diversion that could store water from WCWCD and St. George and Washington
Canal Company water rights, as well as, reuse and Santa Clara Project water that exceeds existing storage
demands. This project would provide for more efficient storage and management of water from
wastewater reuse and agricultural conversion.
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2.1.2 KCWCD
KCWCD intends to fully develop existing, adjudicated groundwater rights within the Kanab Creek and
Johnson Canyon subbasins to provide future water supplies. The current reliable groundwater supply of
the Kanab Creek and Johnson Canyon subbasins is approximately 2,517 acre-feet per year. The KCWCD
future groundwater supply legally available for development is 10,270 acre-feet per year. Groundwater
supplies near the mouth of Johnson Canyon have total dissolved solids (TDS) concentrations exceeding
the drinking water standards, which excludes the future development of groundwater from this area.
KCWCD completed construction of the 4,228 acre-foot capacity Jackson Flat Reservoir south of Kanab.
The reservoir stores and supplies secondary and agricultural irrigation water to
commercial/industrial/institutional (CII) users that are currently served by well water. The reservoir will
annually store approximately 7,500 acre-feet per year of surface water diversions that have typically been
used by the Kanab Irrigation Company to maximize the efficiency of those diversions.
In addition to developing new groundwater supplies, existing agricultural water supplies could be
converted to M&I use, either through M&I conversion over currently irrigated lands or through “buy and
dry” programs. It is estimated that approximately 1,460 acre-feet per year is available for conversion to
M&I uses from existing irrigated agricultural land, based on the amount of agricultural land in general
proximity to urban areas.
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Chapter 3
Conceptual Project Alternatives
3.1 Introduction
The conceptual project alternatives for the two water conservancy districts are comprised of variations of
the No Lake Powell Water Alternative, which entails a combination of actions to increase culinary
supply, reduce culinary usage, increase secondary usage and undertake wastewater reclamation/reuse
programs. The conceptual alternatives are evaluated to determine their ability to meet the equivalent
population water needs of the districts under the LPP Project Proposed Action.

3.1.1 Equivalent Population Water Needs
The equivalent population of each district is the population level at which no additional water supplies are
available to meet water needs. This assumes all conservation goals have been met, all water rights have
been fully developed, planned agricultural water conversions have been fully completed, pending storage
projects have been fully developed, identified wastewater reclamation/reuse opportunities have been fully
exploited, and finally, all secondary water conversions have been made.

3.1.1.1 WCWCD Equivalent Population Water Needs
The equivalent population of WCWCD if the LPP Project is not constructed (i.e., no LPP Project
equivalent population) is 237,875. It is estimated that this population would occur in 2025 and
corresponds to a combined culinary and secondary water demand of 78,537 acre-feet per year. If the LPP
Project is constructed, the WCWCD equivalent population is 576,850 and is estimated to occur in 2060.
This corresponds to a potable and secondary water demand of 184,250 acre-feet per year with water
conservation implemented and achieved (35 percent reduction in per capita use between 2000 and 2050).

3.1.1.2 KCWCD Equivalent Population Water Needs
The KCWCD equivalent population of the Kanab municipal and Johnson Canyon areas if the LPP Project
is not constructed is 7,347. It is estimated that this population would occur in 2033 with a corresponding
potable and secondary water demand of 2,105 acre-feet per year. If the LPP Project is constructed, the
KCWCD equivalent population is greater than 12,454 and is estimated to occur beyond 2060. This
corresponds to a potable and secondary demand greater than 3,445 acre-feet per year.

3.2 Existing Supply, Planned Projects and Future Demand
3.2.1 WCWCD
The conceptual project alternatives for WCWCD include the following projects identified in Section
2.1.1: completion of the Ash Creek Project, development of groundwater supplies, maximum utilization
of wastewater reuse supplies and agricultural conversion supplies, and the potential completion of the
Warner Valley Projection (MWH, 2015). Existing and planned water conservation activities and
programs are assumed to continue. These form the existing and planned projects, activities and programs
that WCWCD anticipates pursuing.
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Table 3-1 shows the existing water supplies for Washington County (including WCWCD), along with the
water supplies made available from the development of the planned projects, which combine to equal the
total future M&I water supply. The total future M&I water demand compared to the total future M&I
water supply indicates an 8 to 12 percent higher supply than demand to account for variable annual
hydrology conditions and water demands. The WCWCD conceptual No Lake Powell Water Alternatives
are evaluated on their ability to meet future M&I water demands.

Table 3-1
Washington County M&I Water Supply and Demand Summary1
Additional
Wastewater
Reuse
Expansion
Beyond
Existing
Capacity –
LPP Water
Reuse
ac-ft/yr

Total
Future
M&I
Supply
ac-ft/yr

Total
Future
M&I
Demand
ac-ft/yr

Washington
County
(includes
WCWCD)

Existing
Potable
M&I
Supply
ac-ft/yr

Planned
Projects
ac-ft/yr

Wastewater
Reuse
Expansion
to Existing
10 mgd
Capacity
ac-ft/yr

2025

59,172

13,190

0

8,505

0

4,030b

0

84,897

78,537a

2052a

59,172

13,190

7,300c

8,505

5,530

82,249

7,800d

183,745

160,802

2060

59,172

13,190

7,300c

8,505

10,080

82,249

28,830

209,266

184,250

Other
Secondary
Water
ac-ft/yr

Agricultural
Conversion
(secondary
water)
ac-ft/yr

LPP Project
Supply
Delivered to
WCWCD
ac-ft/yr

Notes:
1All M&I water included (potable water and secondary untreated water)
a
Year when all LPP Project water diverted from Lake Powell would be used by WCWCD; reuse of LPP Project associated water would extend
supply of secondary untreated water beyond 2052.
b
WCWCD use of LPP Project water through 2025.
c3,900 acre-feet per year wastewater reuse included as Other Secondary Water; total reuse would be 11,200 acre-feet per year.
dAdditional wastewater reuse only available with LPP Project, which would supply return flow.
ac-ft/yr = acre-feet per year

Figure 3-1 shows the water demand for Washington County, including WCWCD, from 2010 through
2060 without water from Lake Powell. The figure illustrates the need for additional water sources
beginning in 2025 if the Lake Powell Pipeline is not constructed and operated.
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Figure 3-1
WCWCD Projected Water Demand

3.2.2 KCWCD
The conceptual project alternative for KCWCD includes the full development of existing groundwater
rights (see Section 2.1.2). Existing water conservation activities and programs would continue. The full
development of existing groundwater rights and ongoing water conservation activities and programs serve
as the existing and planned projects for KCWCD, and the same is assumed to occur under the LPP
Proposed Action (MWH, 2015).
Table 3-2 shows the existing water supplies for KCWCD, along with the water supplies made available
from the development of the planned projects, activities and programs, which combine to equal the total
future M&I water supply. The total future M&I water demand compared to the total future M&I water
supply indicates a 14 to 16 percent higher supply than demand to account for variable annual hydrology
conditions and water demands. The KCWCD conceptual No Lake Powell Water Alternatives are
evaluated on their ability to meet future M&I water demands.
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Table 3-2
KCWCD M&I Water Supply and Demand Summary1

KCWCD
2033

Existing
Reliable
M&I
Supply
ac-ft/yr
2,517

Full
Development
of Existing
Groundwater
Rights
ac-ft/yr
0

Agricultural
Conversion
(secondary
water)
ac-ft/yr
0

LPP
Project
Water
Delivered to
KCWCD
ac-ft/yr
0

Total
Future
M&I
Supply
ac-ft/yr
2,517

Total
Future
M&I
Demand
ac-ft/yr
2,105

2060

2,101

1,810c

1,460

1,334

4,895

3,445

Notes:
1Kanab City and Johnson Canyon Subbasin only portions of KCWCD evaluated.
aWithout construction and operation of the LPP; includes 10 percent operating reserve
bWith construction and operation of the LPP; includes 10 percent operating reserve
c10,250 acre-feet per year legally developable; however, the groundwater has high TDS concentrations exceeding
drinking water standards. No additional groundwater development is included in total future M&I supply.
ac-ft/yr = acre-feet per year

Figure 3-2 shows the water demand for KCWCD from 2010 through the year 2060 without water from
Lake Powell. The figure shows the district’s need for additional water supplies beginning in
approximately 2033.

Figure 3-2
KCWCD Projected Water Demand
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3.3 Description of the Conceptual No Lake Powell Water Alternatives
The conceptual No Lake Powell Water Alternatives would vary, depending on each participating Districts
available options, but would involve combinations of options, such as developing remaining available
surface water and groundwater supplies, developing reverse osmosis treatment of existing low quality
water supplies in the WCWCD service area, and eliminating residential outdoor watering in the WCWCD
service area. These alternatives must meet the LPP Proposed Action equivalent population water need
without diverting the State of Utah’s water from Lake Powell. Existing and planned projects identified in
Section 3.2 would continue to be implemented.

3.3.1 WCWCD Conceptual No Lake Powell Water Alternatives
WCWCD would not receive any of the State of Utah’s Colorado River water from Lake Powell under the
conceptual No Lake Powell Water Alternatives. WCWCD would implement currently planned future
water development projects (baseline projects) and continue to implement currently mandated
conservation goals. Beginning in 2025, WCWCD’s existing and planned project supplies would total
80,867 acre-feet of water supply per year, and demand would be 78,537 acre-feet per year. The WCWCD
water supply shortage in 2052 would be approximately 81,140 acre-feet per year, and the growing water
demand would exceed the WCWCD share of LPP Project water (82,249 acre-feet per year) during 2052.
Therefore, the WCWCD conceptual No Lake Powell Water Alternatives must develop approximately
82,249 acre-feet of water per year to meet the comparable water supply that would be provided under the
LPP Project. The following subsections describe components of the WCWCD conceptual No Lake
Powell Water Alternatives.

3.3.1.1 Reverse Osmosis Treatment of Virgin River Water
To address the water supply shortages beginning in 2025, WCWCD could develop a reverse osmosis
(RO) advanced water treatment facility to treat up to approximately 50,000 acre-feet per year of Virgin
River water that contains high total dissolved solids (TDS) concentration. Approximately 28,400 acre-feet
per year of available Virgin River is agricultural water and would need to be purchased from water right
owners and canal company shareholders. The RO advanced water treatment facility would produce up to
45,000 acre-feet of water per year suitable for M&I use (MWH 2015). The WCWCD’s Warner Valley
Reservoir would be available to deliver raw water to the RO advanced water treatment facility. The 5,000
acre-feet per year of brine by-product from the RO treatment process would require evaporation and
disposal meeting State of Utah water quality regulations.

3.3.1.2 Reverse Osmosis Treatment of Future Reclaimed Wastewater Effluent
The existing St. George WWTP sends a portion of its treated effluent to the St. George Regional Water
Reclamation Facility for additional treatment and reuse as secondary irrigation water. The maximum
capacity of the existing reuse plant is 7,300 acre-feet per year. The reuse water is used as a secondary
irrigation water supply from April through October, and currently is not stored during the winter months.
The City of St. George has received approvals to construct two storage reservoirs to store the reuse water
during the winter months and increase the annual reuse of treated effluent. The reuse water could also be
stored in the proposed Warner Valley Reservoir. The maximum projected wastewater treatment plant
effluent available for reuse in 2060 is projected to be 40,000 acre-feet per year. This projected water reuse
supply is estimated using the following assumptions: 1) continued conservation would result in a
reduction of 35 percent total per capital water use based on year 2000 usage; 2) indoor water use is 40
percent of total per capita water use; 3) indoor water use from St. George, Washington, and Santa Clara
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would be treated at the St. George WWTP; 4) 15 percent of water would be lost in the collections system;
and 5) the wastewater and reuse plants would recover 90 percent of the water for use as reuse. The
maximum projected wastewater treatment plant effluent available for reuse in 2025 is projected to be
17,110 acre-feet per year, increasing to 34,940 acre-feet per year by 2052. Of this supply, 3,900 acre-feet
is currently being used as secondary untreated water, so 31,040 would be new supply. Evaporation losses
from a 69,030 acre-foot Warner Valley Reservoir are estimated to be 4,717 acre-feet per year (MWH
2015). RO treatment of the remaining26,320 acre-feet per year wastewater reuse effluent could yield
approximately 23,690 acre-feet of product water and 2,630 acre-feet of brine for evaporation and
disposal. The RO treated effluent could then be disinfected and delivered for culinary use. This potential
component of the No Lake Powell Water Alternative would require a new RO treatment facility or
increasing the capacity of an RO facility treating water stored in Warner Valley Reservoir, and also could
face a significant public acceptance challenge as well as regulatory approvals.

3.3.1.3 Eliminating Potable Water Use for Outdoor Residential Watering
The No Lake Powell Water Alternative would permanently eliminate residential outdoor water use in
Washington County, re-purposing the portion of potable water used for residential outdoor watering to
indoor potable use. Projections of future water use through 2060 account for population growth, climate
change (projected 6 percent reduction of Virgin River flows by 2050), and water conservation (35 percent
reduction in per capita water use from 2000 to 2060).
Gradual elimination of residential outdoor potable water use starting in 2025 would provide the growing
population with potable water for indoor use through 2045; however, re-purposing residential outdoor
potable water use to indoor use would not increase the water supply and would have to be accompanied
by adding another water supply to meet the growing demand. By 2045, all potable water would be used
for indoor purposes, including residential indoor, commercial, institutional and industrial uses. Repurposing residential outdoor potable water use to indoor potable use would require converting traditional
residential outdoor landscapes and uses to desert landscapes compatible with the local climate or nonirrigated landscapes. Xeriscapes would not be permitted as desert landscape. Residential water users
would be responsible for converting their traditional outdoor landscapes to non-irrigated landscapes or
desert landscapes. Secondary water use in Washington County, totaling 8,505 acre-feet per year, would be
converted to commercial, institutional and industrial use. This conceptual alternative could potentially
reduce potable demand by 52,160 acre-feet per year by 2060.
Eliminating outdoor residential watering throughout the WCWCD service area would require several
other related actions, all of which would be viewed as draconian by existing residents. The WCWCD
would have to adopt procedures to ensure elimination of residential outdoor watering. Such a policy
would be highly unpopular with residents in the WCWCD service area, in part because existing
residential users would be required to give up the water previously allocated for their use in order to
accommodate future residential users and also because the impacts on the quality of the surrounding
environment would be significant. Elimination of outdoor watering would result in conversion to desert
landscapes that would have the same vegetation as surrounding desert areas. Existing landscapes may
have to be hardscaped, in the form of rock cover, concrete or other surface protection, to avoid
perpetuation of dust and weeds. Converting existing landscapes would impose substantial costs, unless
property owners decided to allow landscapes to dry up and inevitably turn to dust and weeds. Some
options might include a turf buy-back program and credits and/or payments to residents for removing
existing landscaping from residential yards and replacing it with hardened landscaping. Xeriscaping
would not be an option, and the ornamental shrubs and plants that currently comprise much of the
residential landscaping throughout the greater St. George metropolitan area would not survive.
Residential swimming pools would be prohibited. No vegetative shade or vegetable gardening would be
allowed to occur. WCWCD and their municipal subscribers would have to develop and maintain a
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program to enforce restrictions on use of culinary water for residential outdoor watering. Such a program
would involve mandatory inspections and audits of residential properties to verify outdoor water use,
investigations of violations, fines for violations, and other activities to make sure potable water
distributed to residential water users is used for indoor purposes only. The costs of eliminating outdoor
water use, re-landscaping, enforcement, monitoring, and other related actions would be borne by the
existing and future water users within the WCWCD service area.

3.3.1.4 Importing Available Groundwater from Kane County
Another conceptual No Lake Power Water Alternative for WCWCD would to use available groundwater
imported into the WCWCD service area from Kane County. KCWCD could provide up to 10,270 acrefeet per year of its undeveloped existing groundwater rights with high TDS concentrations to meet the
LPP Project equivalent population water need through 2060. This water would be conveyed by a new
pipeline to the WCWCD service area to offset its unmet demand. In addition to developing and
maintaining the water conveyance system (pump stations, pipelines and energy recovery), WCWCD
would have to develop the groundwater supply wells and negotiate agreements with KCWCD to transfer
the water into the WCWCD service area. This project also would face a significant public acceptance
challenge in Kane County. The imported water would have to be treated by RO processes before being
used for M&I supply.

3.3.1.5 Summary of WCWCD Conceptual No Lake Powell Water Alternatives
The conceptual No Lake Powell Water Alternatives for WCWCD would consist of several components to
yield an 82,249 acre-foot annual water supply equivalent to the WCWCD portion of the LPP Project. One
combination of components would involve eliminating water use for outdoor landscape watering (24,366
acre-feet per year re-purposed to indoor use only), RO treatment of wastewater reuse effluent (12,883
acre-feet of product water) and RO treatment of Virgin River water (45,000 acre-feet of product water) to
provide the 82,249 acre-feet of water equivalent to the LPP Project. The total potable water demand of
130,245 acre-feet per year (including 52,160 acre-feet of residential outdoor potable water use) would be
required to meet WCWCD indoor potable water demand.
Another combination of components would involve RO treatment of Virgin River water and a smaller
amount of wastewater reuse facility effluent, eliminating residential outdoor use of potable water, and
importing high TDS water from KCWCD. The 45,000 acre-feet per year of RO product water from
treating high TDS Virgin River water, 3,640 acre-feet per year of RO product water from wastewater
reuse facility effluent, 9,243 acre-feet per year of RO product water from treating imported high TDS
groundwater from Kane County, and 24,366 acre-feet per year resulting from eliminating residential
outdoor use of culinary water would equal 82,249 acre-feet per year of M&I water to help meet WCWCD
demands through 2052. The total potable water demand of 130,245 acre-feet per year (including 52,160
acre-feet of residential outdoor potable water use) would be required to meet WCWCD indoor potable
water demand.

3.3.2 KCWCD Conceptual No Lake Powell Water Alternative
The KCWCD conceptual No Lake Powell Water Alternative would rely on existing water supplies, water
conservation measures resulting in reduced water use, and future water development projects consisting
of new groundwater production. Reliable water supplies (projected to be 2,170 acre-feet per year in 2035)
for the area served by KCWCD (Kanab City and Johnson Canyon), adjusted for projected stream flow
reductions (4.2 percent in 2035) resulting from climate change and a planning reserve (10 percent), would
be exceeded by projected M&I water demands by 27 acre-feet per year within the KCWCD service area
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in 2035. KCWCD projected potable water demand in 2060 would be 3,435 acre-feet per year, with a
potable water deficit of 1,334 acre-feet per year. Additional groundwater in the Kanab Creek drainage
basin could be developed to provide up to 6,615 acre-feet per year of potable water within the aquifer’s
estimated safe yield. The low quality of this water would likely require advanced water treatment. The
developed groundwater from the Kanab Creek drainage basin would be pumped and conveyed through an
eight-mile long pipeline to the Johnson Canyon drainage basin. The Johnson Canyon drainage basin
comprises the potable water supply service area served by KCWCD in the area that could be served by
the LPP Project.

3.4 Description of No Action Alternative
No new intake, water conveyance or hydroelectric features would be constructed or operated under the
No Action Alternative. FERC would not issue a license for the LPP Project. The Utah Board of Water
Resources’ Colorado River water rights consisting of 86,249 acre-feet per year would not be diverted
from Lake Powell and would continue to flow into the lake until the water is used for another State of
Utah purpose.

3.4.1 WCWCD No Action Alternative
Under the No Action Alternative, WCWCD would complete the Ash Creek Project, planned groundwater
development and continue to implement planned conservation programs. Wastewater reuse would be
utilized to the maximum extent storage allows. Existing and future water supplies totaling 72,840 acrefeet per year potable and 8,505 acre-feet per year secondary would meet projected M&I water demand
within the WCWCD service area through approximately 2028, exhausting all water planning reserves.
Each supply source would be phased in to meet the M&I potable and secondary water demand associated
with the forecasted population.
The No Action Alternative would not provide WCWCD with any reserve water supply (e.g., water to
meet annual shortages because of drought, emergencies, and other losses). The No Action Alternative
would not provide adequate water supply to meet projected water demands beyond 2028. There would be
a projected water shortage of approximately 102,903 acre-feet per year in 2060 within the WCWCD
service area under the No Action Alternative.

3.4.2 KCWCD No Action Alternative
KCWCD would use existing water supplies to meet potable water demands through 2035. Reliable water
supplies are projected to be 2,101 acre-feet per year in 2060.
The No Action Alternative would not provide KCWCD with any reserve water supply (e.g., water to meet
annual shortages because of drought, emergencies, and other losses). The No Action Alternative would
not provide adequate water supply to meet projected water demands beyond 2035. There would be a
projected water shortage of approximately 1,334 acre-feet per year in 2060 within the KCWCD service
area under the No Action Alternative.
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Chapter 4
Evaluation of the Conceptual No Lake Powell Water Alternatives
4.1 Introduction
The conceptual No Lake Powell Water Alternatives are evaluated for technical feasibility, total
conceptual cost, environmental, and land use considerations. All of the identified components of the
conceptual No Lake Powell Water Alternatives are technically feasible. Total conceptual cost opinion
should be considered preliminary because of the limited knowledge of the scope of work, bidding
environment at time of construction, and the variable timing on when construction could occur.
Environmental and land use considerations of the conceptual No Lake Powell Water Alternatives are
based on preliminary analyses.
The existing and planned projects are included in the No Action, LPP Project Proposed Action and
conceptual No Lake Powell Water Alternatives; therefore, the estimated costs and environmental and land
use considerations of these projects are not discussed further and are not used for comparison in this
evaluation.

4.1.1 Technical Feasibility
4.1.1.1 WCWCD Technical Feasibility
The WCWCD conceptual No Lake Powell Water Alternatives would be technically feasible. The RO
water treatment facility could be designed, constructed and operated beginning in 2025 to produce the
needed product water and dispose of the brine from the RO process. Although RO treatment of reclaimed
wastewater is technically feasible, it is not a reasonable alternative component at this time because it
could not be permitted by regulatory agencies. An enlarged Warner Valley Reservoir would be required
to store 69,030 acre-feet per year of raw water to account for evaporation losses and raw water storage to
supply the RO treatment facility. The enlarged Warner Valley Reservoir would be technically feasible.
Eliminating residential outdoor landscape irrigation with potable water could be implemented to meet the
projected water supply need beginning in 2025. Hardening existing and future residential landscapes
would be challenging but technically feasible. All trees, ornamental shrubs, grass and other existing “nondesert” vegetation would have to be removed from existing residential landscapes to accomplish the
conversion. Eliminating residential outdoor landscape irrigation would reduce the ability of WCWCD to
absorb water supply variables such as extended droughts because temporary reductions in outdoor water
use could no longer provide a water system buffer. Conveyance of available groundwater from Kane
County to Washington County would meet significant opposition but is technically feasible, involving
water wells, pumping stations, and a pipeline.

4.1.1.2 KCWCD Technical Feasibility
The KCWCD would require converting agricultural water and treatment in addition to the baseline
projects to meet the LPP equivalent population water need. The potential future agricultural water
conversions and treatment are technically feasible.
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4.1.2 Total Conceptual Cost Opinions
4.1.2.1 WCWCD Total Conceptual Cost Opinion
The reverse osmosis (RO) treatment of Virgin River water and reclaimed wastewater to eventual potable
water use, including brine evaporation and management, all associated infrastructure, enlarged Warner
Valley Reservoir, a pipeline to Apple Valley, and operations and maintenance (O&M), is estimated to
have a present worth (27 years, in $2016) total conceptual cost opinion of $3,306,260,000 without
financing costs. This would also include the costs associated with eliminating residential outdoor water
use the District and municipal subscribers would incur to develop, issue and enforce regulations and the
costs associated with changing landscaping practices. The community costs of eliminating residential
outdoor water use and removing lawns and plants, shrubs, and trees and replacing them with non-irrigated
landscaping or desert landscaping, turf removal rebates, dust control, and heat island effects increasing air
conditioning costs would result in a present worth (27 years, in $2016) total conceptual cost opinion of
$5,787,760,000.
Purchasing and conveying available groundwater from Kane County to Washington County by pipeline
would have a total conceptual cost opinion of $155,000,000 without financing costs. This alternative
would convey water with high TDS concentration to the St. George metropolitan area. The water would
require RO treatment before being used as M&I supply.
The total conceptual cost opinion (present worth 27 years, in $2016) for the WCWCD conceptual No
Lake Powell Water Alternative would be $2,545,030,000 for RO treatment of Virgin River water and
reused wastewater effluent, the enlarged Warner Valley Reservoir, Apple Valley pipeline, and associated
infrastructure to meet the 82,249 acre-foot demand in 2052. The total conceptual cost opinion (present
worth 27 years, in $2016) for the WCWCD conceptual No Lake Powell Water Alternative plus turf
removal rebates and regulatory functions for enforcing no residential outdoor watering would be
$3,306,260,000. This does not include costs estimated to be incurred by homeowners from the
elimination of residential outdoor watering.

4.1.2.2 KCWCD Total Conceptual Cost Opinion
KCWCD would have a total conceptual cost opinion of $15,210,000 to implement a water treatment
facility to treat agricultural water converted to M&I use. The water treatment facility would be located
near the mouth of Johnson Canyon.

4.1.3 Environmental Considerations
4.1.3.1 WCWCD Environmental Considerations
Environmental considerations associated with the WCWCD conceptual No Lake Powell Water
Alternatives include potential impacts on Virgin River hydrology and water quality, shallow subsurface
water movement, geology and soils, listed aquatic and wildlife species and their designated critical
habitat, riparian and wetland areas, wildlife associated with the Virgin River riparian corridor and
throughout the St. George metropolitan area, aquatic resources in the Virgin River, vegetation
communities, air quality, noise, archaeological resources and historic-era resources, soil resources, visual
resources, energy resources, and socioeconomics. The following sections describe the environmental
considerations of eliminating residential outdoor watering related to water use, geology and soils, shallow
subsurface water and evapotranspiration, water quality, and the resulting impacts on resources associated
with the Virgin River from LaVerkin to the Utah-Arizona state line.
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4.1.3.1.1 Water Use and Return Flow Analysis. The municipalities in Washington County have
agreements with WCWCD to purchase potable water for distribution to their residential, commercial,
institutional and industrial customers. The potable water is treated by WCWCD for human consumption
at the Quail Creek Water Treatment Plant in Hurricane, Utah and supplied to the cities of St. George,
Washington, Hurricane, LaVerkin, Santa Clara, and Ivins. The supplied potable water, along with
secondary untreated water supplied to some water users in Washington County cities, comprise the M&I
water supply of the county. The secondary untreated water totals 8,505 acre-feet per year and is used for
outdoor watering throughout the county’s urban and semi-urban areas. Potable water is consumed for
indoor uses and outdoor watering throughout Washington County by residential, commercial,
institutional, and industrial users. The 2010 total potable water use in Washington County was 41,875
acre-feet (UDWRe 2014a). The potable water use is divided into use categories and documented by
UDWRe (2014a). Two methods have been used to estimate residential outdoor potable water use and total
outdoor potable water use to quantify the estimated effect of residential outdoor watering on non-sewered
return flows to the Virgin River.
The first method of estimating residential outdoor potable water use begins with the UDWRe documented
residential potable indoor water use, along with potable water use by commercial, institutional and
industrial (CII) categories (CII uses include indoor and outdoor use) (UDWRe 2014a). The residential
potable indoor use is added to the CII water use to obtain the total potable water use for indoor residential
and CII. This value is then subtracted from the total potable water use to estimate the residential outdoor
potable water use. The estimated CII outdoor use of potable water is estimated by UDWRe (2014a) using
a factor of 0.2 times commercial use and 0.8 times institutional use. The estimated commercial outdoor
use and estimated institutional outdoor use of potable water are added the estimated residential outdoor
potable water use to develop the estimated total outdoor potable water use. UDWRe (2014a) estimates
that 50 percent of the 2010 outdoor potable water use becomes non-sewered return flow to the Virgin
River. The remaining 50 percent of the 2010 total outdoor potable water use is estimated to be consumed
through evapotranspiration and stored as soil moisture. UDWRe’s estimate of 50 percent of outdoor water
use is applied to the estimated total outdoor potable water use and the estimated residential outdoor
potable water use to determine the non-sewered return flows. UDWRe’s Kanab/Virgin River Basin
Municipal and Industrial Depletion analysis projects the 50 percent of outdoor water use as non-sewered
return flow will decrease to 30 percent by 2050 (UDWRe 2014a). The difference between the total
estimated residential non-sewered return flows in acre-feet per year and cfs represent the projected impact
of eliminating residential outdoor watering on subsurface return flows to the Virgin River. The UDWRe
data and estimates developed in this first method of analysis have been extrapolated from 2010 to 2060
using the UDWRe Kanab/Virgin River Basin Use Projections 2010 – 2060 (UDWRe 2014b). Table 4-1
shows the results of the first method of estimating the effect of residential outdoor watering on nonsewered return flows to the Virgin River.
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Table 4-1
Estimated Residential Outdoor Water Use and Associated Non-Sewered Return Flow to the Virgin River
Method 1
All water use values in acre-feet per year except where noted

2010
Action and
Projected
Future
Residential
Potable
Indoor Use
(Ri)
9,621
12,900
14,622
17,205
22,756
28,893
30,222
35,538

2010 Actual
and
Projected
Future
Commercial
Potable Use
(C)
10,503
14,090
15,973
18,760
24,826
31,534
32,668
37,203

2010 Actual
and
Projected
Future
Institutional
Potable Use
(I)
2,876
3,858
4,374
5,137
6,798
8,635
8,945
10,187

2010
Actual
and
Projected
Future
Industrial
& Stock
Water
Potable
Use
(Is)
542
727
824
968
1,281
1,627
1,686
1,920

Estimated
Total
Potable
Use for
Ri+C+I+Is
23,542
31,575
35,793
42,070
55,661
70,689
73,521
84,848

Total
Potable
Use
(Tp)
41,875
56,175
63,684
74,795
98,981
125,725
130,245
148,327

Estimated
Residential
Outdoor
Potable
Use
(Ro=Tp-RiC-I-Is)
18,333
24,600
27,891
32,725
43,320
55,036
56,724
63,479

Year
2010
2020
2025
2030
2040
2050
2052
2060
Notes:
1. All water use values used from UDWRe source tables are for Washington County, Utah.
Sources:
UDWRe. 2014a. Kanab/Virgin River Basin Municipal and Industrial Depletion. Salt Lake City, UT. September.
UDWRe. 2014b. Kanab/Virgin River Basin Use Projections 2010 – 2060. Salt Lake City, UT. November.
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Estimated
Outdoor
Use of
Potable
Commercial
and
Institutional
Use
(Pci)
4,401
5,904
6,694
7,862
10,404
13,215
13,690
15,590

Estimated
Total
Outdoor
Potable
Water
Use
(Tpo)
22,734
30,505
34,584
40,587
53,723
68,250
70,414
79,069

2010
Actual
and
Projected
Secondary
Water
Use
(S)
8,505
8,505
8,505
8,505
8,505
8,505
8,505
8,505

Estimated
Total
Outdoor
Water
Use
Return
Flow
(NonSewered)
to Virgin
River
(TRvr)
11,367
13,727
14,698
16,235
18,803
20,475
21,124
23,721

Estimated
Total
Outdoor
Water
Use
Return
Flow
(NonSewered)
to Virgin
River
(in cfs)
(TRvr)
15.7
19.0
20.3
22.4
26.0
28.3
29.2
32.8

Estimated
Residential
Outdoor
Potable
Use
Return
Flow
(NonSewered)
to Virgin
River
(RRvr)
9,167
11,070
11,854
13,090
15,162
16,511
17,017
19,044

Estimated
Residential
Outdoor
Potable
Use
Return
Flow
(NonSewered)
to Virgin
River
(in cfs)
(RRvr)
12.7
15.3
16.4
18.1
20.9
22.8
23.5
26.3
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The second method of estimating residential outdoor potable water use begins with the UDWRe 2010
Kanab/Virgin River Basin Municipal and Industrial Depletion analysis of Washington County total
potable residential outdoor use and projects proportional values from 2010 using the Kanab/Virgin River
Basin Use Projections 2010 – 2060 to estimate values through 2060 (UDWRe 2014a; UDWRe 2014b).
Second home outdoor potable use is added to the residential outdoor potable use to obtain total residential
outdoor potable use, projected from 2010 through 2060 using the same proportional values based on the
2010 value from the Kanab/Virgin River Basin Municipal and Industrial Depletion analysis along with
the Kanab/Virgin River Basin Use Projections 2010 – 2060 (UDWRe 2014a; UDWRe 2014b). Estimated
total potable outdoor use is then calculated for CII outdoor use of potable water using a factor of 0.2 times
commercial use and 0.8 times institutional use (UDWRe 2014a) and projected from 2010 through 2060
using the Kanab/Virgin River Basin Use Projections 2010 – 2060 (UDWRe 2014b). The CII outdoor
potable use is added to the total residential outdoor potable use to estimate the total potable outdoor use.
UDWRe’s estimate of 50 percent of outdoor water use is applied to the estimated total outdoor potable
water use and the estimated residential outdoor potable water use to determine the non-sewered return
flows to the Virgin River. UDWRe’s Kanab/Virgin River Basin Municipal and Industrial Depletion
analysis projects the 50 percent of outdoor water use as non-sewered return flow will decrease to 30
percent by 2050 (UDWRe 2014a). The difference between the total estimated residential non-sewered
return flows in acre-feet per year and cfs represent the projected impact of eliminating residential outdoor
watering on subsurface return flows to the Virgin River. Table 4-2 shows the results of the second method
of estimating the effect of residential outdoor watering on non-sewered return flows to the Virgin River.
The two methods utilized to estimate the residential outdoor water use and associated non-sewered return
flow to the Virgin River result in slightly different values as shown in Tables 4-1 and 4-2. Method 1
shown in Table 4-1 estimates the non-sewered return flows to the Virgin River from residential outdoor
water use are 80 percent of the total outdoor water use resulting in non-sewered return flows to the Virgin
River. Method 2 shown in Table 4-2 estimates the non-sewered return flows to the Virgin River from
residential outdoor water use are 77 percent of the total outdoor water use resulting in non-sewered return
flows to the Virgin River. The Table 4-1 estimated total outdoor potable water use non-sewered return
flows range from 0.8 to 1.5 cfs higher than the Table 4-2 estimated total outdoor potable water use nonsewered return flows. The Table 4-1 estimated residential outdoor potable water use non-sewered return
flows range from 1.2 to 2.1 cfs higher than the Table 4-2 estimated residential outdoor potable water use
non-sewered return flows.
The estimated residential outdoor water use non-sewered return flows represent the amount of return flow
water that would not flow into the Virgin River between LaVerkin and the Utah-Arizona state line
resulting from eliminating residential outdoor water use as part of the No Lake Powell Water Alternative.
The analysis estimates that in 2052, the reduction in non-sewered return flows to the Virgin River would
range from 21.4 to 23.5 cfs (77 to 80 percent reduction) resulting from eliminating residential outdoor
watering. The remaining non-sewered return flow to the Virgin River from CII outdoor water use in 2052
is estimated to range from 6.4 to 5.7 cfs (23 to 20 percent remaining) resulting from eliminating
residential outdoor watering. The effect of the secondary water use of 8,505 acre-feet per year is not
included in the Table 4-1 and Table 4-2 calculations because this water would be diverted from the Virgin
River as part of the RO treatment raw water supply under the No Lake Powell Water Alternative.
UDWRe modeled 72 years of daily stream flow data for the Virgin River using the Virgin River Daily
Simulation Model (VRDSM) (UDWRe 2015). The base case model assumes future conditions with
climate change hydrology reducing Virgin River basin stream flows by six percent and full utilization of
existing water rights using existing facilities. The Virgin River reaches with lower modeled stream flows
occur downstream of the Washington Fields Diversion and continue to the Utah-Arizona state line (Figure
4-1). During low flow conditions in the Virgin River in the months of June through February in the reach
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Table 4-2
Estimated Residential Outdoor Water Use and Associated Non-Sewered Return Flow to the Virgin River
Method 2
All water use values in acre-feet per year except where noted

2010 Actual and
Projected
Future Potable
Residential
Outdoor Use
(Ro)
12,598
16,900
19,159
22,502
29,778
37,824
39,184
44,624

2010 Actual and
Projected Future
Second Home Outdoor
Potable Use (SHo)
4,012
5,382
6,101
7,166
9,483
12,046
12,479
14,211

Estimated
Total
Residential
Outdoor
Potable Use (Ro
+ SHo)
16,610
22,282
25,261
29,668
39,261
49,870
51,663
58,835

Estimated
Total Potable
Outdoor Use
(Tpo)
21,553
28,914
32,779
38,498
50,946
64,712
67,038
76,345

2010 Actual
and Projected
Future
Outdoor
Return Flow
(Non-Sewered)
Factor
Interpolated
0.5
0.45
0.425
0.4
0.35
0.3
0.3
0.3

Year
2010
2020
2025
2030
2040
2050
2052
2060
Notes:
1. All water use values used from UDWRe source tables are for Washington County, Utah.
Sources:
UDWRe. 2014a. Kanab/Virgin River Basin Municipal and Industrial Depletion. Salt Lake City, UT. September.
UDWRe. 2014b. Kanab/Virgin River Basin Use Projections 2010 – 2060. Salt Lake City, UT. November.
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Estimated
Total Outdoor
Water Use
Return Flow
(Non-Sewered)
to Virgin River
(TRvr)
10,777
13,011
13,931
15,399
17,831
19,414
20,111
22,904

Estimated
Total Outdoor
Water Use
Return Flow
(Non-Sewered)
to Virgin River
(in cfs)
(TRvr)
14.9
18.0
19.2
21.3
24.6
26.8
27.8
31.6

Estimated
Residential
Outdoor
Potable Use
Return Flow
(Non-Sewered)
to Virgin River
(RRvr)
8,305
10,027
10,736
11,867
13,742
14,961
15,499
17,650

Estimated
Residential
Outdoor
Potable Use
Return Flow
(Non-Sewered)
to Virgin River
(in cfs)
(RRvr)
11.5
13.9
14.8
16.4
19.0
20.7
21.4
24.4

4/30/16
Utah Board of Water Resources

§
¦
¨
I-15

ree
k

300

!
?

!
? QX20
Ivins

QX21 !
?
USGS #09408150

§
¦
¨
I-15

Washington City

ta
C

la
r

aR

ek
Cre
Virgin

QX13

Quail Creek
Reservoir

n

No

¬
«

Sa
n

La Verkin

Ash C

reek
La
Ver
k

Leeds

in C

17

rth

¬
«

Washington

Utah

Toquerville

?
QX03 !

Go
ul d

Arizona

¬
«
9

!
?QX02 !
? QX01

Sp

Wa
sh

Hurricane

Rockville

ive

r

¬
«

QX26

Santa Clara

!
?

Saint George

§
¦
¨
I-15

59

!
?

Little
Plains

Sand Hollow
Reservoir

QX27
?
QX28 !
USGS #09413200
Apple Valley

§
¦
¨
Virg
in R
iver

I-15

!
?

QX29
USGS #09413500
Mohave

!
?

Virgin River Daily Simulation Model Node
Lakes & Reservoirs
Major Rivers & Streams
Tribal Lands
State Boundaries
County Boundaries
Cities

Utah

e
Pearc
Fort

¬
«

Wash

59

Arizona
Interstate
US Highway
ST Highway
Highway
Major Road

FERC Project Number:
12966-001
BLM Serial Numbers:
AZA-34941
UTU-85472
0 0.5 1

2

3

4
Miles

Lake Powell Pipeline Project

´

Spatial Reference: UTM Zone 12N, NAD-83

UDWR

Figure 1

Virgin River Daily
Simulation Model Nodes

downstream from the Washington Fields Diversion (QX26), mean monthly flows are simulated to range
from 6 to 46 cfs, including residential outdoor water use. Eliminating residential outdoor water use during
these months would potentially reduce average Virgin River flows to zero June through November, 8.6
cfs in December, 4.6 cfs in January, and 24.6 cfs in February. The estimated reductions in stream flows
resulting from reduced non-sewered return flows are averaged across the year (a conservative
assumption) and likely would be greater during the summer irrigation months when more water is used
for residential outdoor watering. The Virgin River downstream of Bloomington Bridge is represented by
the next downstream VRDSM node (QX27) from the Washington Fields Diversion (QX26) (Figure 4-1).
The VRDSM node downstream of Bloomington Bridge has mean monthly stream flows ranging from 31
to 46 cfs during the months June through November. This river reach receives more return flow, including
non-sewered return flows from Washington City and the Washington Fields area, than the reach
immediately downstream from the Washington Fields Diversion. The estimated reductions in stream
flows resulting from reduced non-sewered return flows (averaged across the year) would potentially
reduce Virgin River flows to between 7.5 cfs in July to 24.6 cfs in June and November. The next
downstream VRDSM node (QX28) is on the Virgin River downstream of the confluence with the Santa
Clara River (Figure 4-1). This river reach receives increasing return flows, including non-sewered return
flows compared to the reach below the Bloomington Bridge (QX27). The lowest flow months
downstream of the confluence with the Santa Clara River are July and August, with mean monthly flows
ranging from 47 to 52 cfs. This Virgin River reach receives return flows from St. George, Santa Clara and
Ivins. The estimated reductions in stream flows resulting from reduced non-sewered return flows
(averaged across the year) would potentially reduce Virgin River flows to between 23.5 cfs in July and
30.6 cfs in August. The most downstream VRDSM node (QX29) is at the Utah-Arizona state line and
corresponds with USGS gage 09413500 (Figure 4-1). The lowest flow months in the reach ending at
QX29 are July and August, which have the same mean monthly flows during these months as the reach
downstream of the Santa Clara River confluence. The estimated reductions in stream flows resulting from
reduced non-sewered return flows would be the same at the QX28 reach downstream from the Santa
Clara River confluence (UDWRe 2015).
Flow duration curves generated by the VRDSM represent the probability of flows in the Virgin River
from 0 to 100 percent of the time based on the 72 years of daily stream flow data simulated by the model
(UDWRe 2015). The estimated reduced non-sewered return flows resulting from eliminating residential
outdoor watering would reduce the percent of time stream flows would occur at QX26, representing the
reach downstream from the Washington Fields Diversion, from 27 to 15 percent probability. The flow
duration curves for the downstream VRDSM model nodes (QX27, QX28, and QX29) would maintain
some stream flow 100 percent of the time, even with the effect of the estimated reduced non-sewered
return flows. This indicates gaining flow the Virgin River experiences as it flows through the St. George
metropolitan area resulting from various return flows.
4.1.3.1.2 Geology and Soil Conditions. The Virgin River basin geology is primarily comprised of
sandstone, limestone, conglomerate, and basalt (USDA-SCS 1977). Approximately 21 percent of
Washington County is exposed bedrock, and 62 percent of the soil types in the developed urban areas of
the St. George metropolitan area are shallow with depths less than five feet to bedrock (USDA-SCS
1977). Table 4-3 summarizes the total number of soils and the depths to bedrock of soils in the St. George
metropolitan area.
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Table 4-3
Summary of St. George Metropolitan Area Soil Depths to Bedrock
Depth to Bedrock (feet)
Total Soil
Types
1 to 2
2 to 3
3 to 4
4 to 5
>5
58
20
8
4
4
23
Percent of
62%
38%
Total
Source: USDA – Soil Conservation Service. 1977. Soil Survey of Washington County Area, Utah.

The six cities comprising the St. George metropolitan area are St. George, Washington, Hurricane,
LaVerkin, Santa Clara, and Ivins. GIS analysis was performed to determine the urban and suburban
development areas within the municipal boundaries of these six cities. The soils data within the
boundaries of these six cities were analyzed and matched to the urban and suburban developed areas as of
2015, using data from the Soil Survey of Washington County Area, Utah (USDA-SCS 1977). Soils with
depths to bedrock greater than five feet were identified and mapped in areal extent (acres) across the
developed areas of the six cities. Soils with depths to bedrock less than five feet were identified and
mapped in areal extent in the developed areas within the municipal boundaries. Table 4-4 displays the
results of the GIS analysis of soil depths throughout the developed areas of Washington County. Figure 42 shows the Washington County urban areas with soil depths greater than five feet, based on the soils data
and the areal extent and location relative to the Virgin River.

Table 4-4
Washington County Urban Area Soil Depth Analysis
Washington County Cities (acres)
Urban Area
Soil Depth
Area >5 feet
Percent of
Urban Area
Soil Depth
Area <5 feet
Percent of
Urban Area

Total Area

St. George
15,114

Washington
3,850

Hurricane
4,487

Ivins
1,773

Santa Clara
1,083

LaVerkin
722

5,930

1,517

1,266

1,419

353

543

11,028

39%

39%

28%

80%

33%

75%

41%

9,184

2,333

3,221

354

730

179

16,001

61%

61%

72%

20%

67%

25%

59%

27,029

The Washington County urban area soil depth analysis shown in Table 4-4 indicates that 59 percent of the
soils within the urban areas comprised by the six cities have soils with depths to bedrock less than five
feet. Soils with depths to bedrock greater than five feet comprise 41 percent of the urban area. All of the
soils within the urban area are classified as well-drained or excessively well-drained, which means they
are permeable to rapidly permeable, water flows through the soils quickly, and the soils have low
available water holding capacity (USDA-SCS 1977). Therefore, water used for outdoor watering of
landscapes that is not consumed by evapotranspiration or lost through evaporation flows quickly through
the shallow soils to the bedrock or other impervious layer. The bedrock in the Washington County urban
areas is characterized as being relatively flat and gently sloping toward the south (USDA-SCS 1977). The
Virgin River is the low point in the valley and surface water, shallow subsurface water, and discharging
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groundwater all flow to the Virgin River through the St. George metropolitan area. Water applied to
outdoor landscapes drains quickly through the relatively shallow soils to the bedrock, where it flows
laterally across the bedrock surface toward the Virgin River.
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4.1.3.1.3 Shallow Subsurface Water and Evapotranspiration. Water applied to outdoor landscapes in
the St. George metropolitan area is consumed by vegetation as evapotranspiration, evaporates into the
atmosphere, and becomes part of the shallow subsurface water that moves vertically and horizontally
through the soils. The shallow subsurface water flows by gravity through the soils to bedrock or other
low-permeability earth materials. When the shallow subsurface water reaches the bedrock, then it flows
laterally by gravitational force through the well-drained to excessively well-drained soils toward the
Virgin River. The shallow subsurface water is discharged as non-sewered return flow from the soilbedrock interface into the Virgin River. The non-sewered return flows discharging to the Virgin River
occur along its banks throughout the St. George metropolitan area. These shallow subsurface discharges
contribute to the gaining reaches of the Virgin River.
Evapotranspiration in the St. George metropolitan area is estimated to average 37.9 inches of water per
year (3.16 feet per year average) for turfgrass, with a range from 35.5 to 50 inches annually as measured
by lysimeter (UAES 2011). Evapotranspiration from gardens is estimated to average 22.2 inches per year.
Evaporation from shallow open water is estimated to average 51.3 inches per year (UAES 2011).
The 2015 residential outdoor watering area in urban Washington County as analyzed using GIS data is
estimated at 3,371 acres. Using the estimated residential outdoor water use from Table 4-1 and projecting
the proportionate 2015 residential outdoor water use at 21,466 acre-feet per year, the total water use in
feet (21,466 acre-feet per year/3,371 acre) yields an estimated value of 6.37 feet per year of residential
outdoor water use. The evapotranspiration (including evaporation) is estimated to consume 3.16 feet per
year. Therefore, the estimated value of residential outdoor water use returning as non-sewered return flow
to the Virgin River is 3.21 feet per year (approximately 50 percent of the total water applied), which
equals the UDWRe estimate of 50 percent of outdoor water use returning as non-sewered return flow to
the Virgin River.
4.1.3.1.4 Water Quality. Water applied to residential outdoor landscapes in the St. George metropolitan
area that discharges to the Virgin River as non-sewered return flow is affected by soil temperatures. The
Natural Resources Conservation Service (NRCS) classifies the St. George metropolitan area as having
thermic soil characteristics, where the mean annual soil temperature is 15 oC (59 oF) or higher but lower
than 22 oC (71 oF), and the difference between mean summer and mean winter soil temperatures is more 5
o
C (41 oF) at a depth of approximately 20 inches (NRCS 2016). The temperature of water delivered from
Quail Creek Water Treatment Plant during the outdoor irrigation season (March through October) ranges
from 11.1 oC (52 oF) to 25.9 oC (79 oF) and is not expected to increase during distribution through
underground piping. When the potable water is applied to vegetation during the outdoor irrigation season,
the temperature increases upon contact with the vegetation and near surface soil. Outdoor water use that
infiltrates into the soil and becomes shallow subsurface water during the high air temperature months
(June through September) is cooled by the lower soil temperatures (<22 oC, <71 oF), especially in soils
deeper than 15 to 20 inches. When the shallow subsurface water is discharged as non-sewered return flow
to the Virgin River, it helps cool the river water when surface flow temperatures are higher than 22 oC (71
o
F). Virgin River water temperature data at USGS gage 09413500 (Virgin River near St. George, Utah)
show a range of 17.9 oC (64 oF) to 28.0 oC (82 oF) during the months June through September (USGS
2016). The non-sewered return flow of residential outdoor water use during these months would cool the
shallow subsurface water to between 15 oC (59 oF) and 22 oC (71 oF). When this water discharges to the
Virgin River, it cools the river flow through mixing, especially during periods when the river water
temperatures are above 22 oC (71 oF).
Elimination of residential outdoor watering under the No Lake Powell Water Alternative would reduce
the non-sewered return flow to the Virgin River by an estimated 77 to 80 percent, and the resulting effect
on river water temperatures would be an increase in river water temperatures compared to baseline
conditions. The temperature increases would be highest in the reach downstream from the Washington
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Fields Diversion where the river flow would be zero to <3 cfs. As the Virgin River water temperature
increases, the dissolved oxygen concentration decreases because the solubility of oxygen decreases with
increasing temperature (Sawyer and McCarty 1978). An increase in water temperature from 20 oC (68 oF)
to 25 oC (77 oF) decreases the dissolved oxygen saturation concentration by approximately 1 mg/L to a
maximum of 8 mg/L. Dissolved oxygen concentrations recorded by the USGS at gage 09413500 (Virgin
River near St. George, Utah) range from 7.0 to 7.6 during the months of June through September.
Reducing the non-sewered return flows to the Virgin River by eliminating residential outdoor watering
would reduce dissolved oxygen concentrations by an estimated 1 mg/L.
4.1.3.1.5 Resulting Impacts on Virgin River Resources. The No Lake Powell Water Alternative,
incorporating elimination of residential outdoor watering and RO treatment of Virgin River water
diverted at the Washington Fields Diversion would have potential adverse effects and impacts on the
resources associated with the Virgin River corridor. Reductions in non-sewered return flows to the Virgin
River flows resulting from eliminating residential outdoor watering and associated changes in water
quality would adversely affect listed aquatic and wildlife species and their designated critical habitats in
and along the Virgin River. Riparian and wetland areas along the Virgin River would be affected by the
reduced Virgin River flows, which in turn could adversely affect wildlife resources that inhabit the
riparian and wetland areas. Wildlife resources also would be directly affected by operation of the brine
evaporation ponds associated with the RO treatment system resulting from loss of 2,000 acres of upland
habitat. Aquatic resources in the Virgin River would be affected by the reductions in stream flows and
associated changes in river water temperatures. Vegetation communities in the St. George metropolitan
area would be affected by the conversion from traditional residential landscapes to hardened landscapes
with desert vegetation. Air quality would be temporarily affected by pipeline and pump station, RO
treatment facility and desert landscape construction activities. Air quality could be permanently affected
by the conversion to desert landscapes, resulting in increased airborne particulate matter generated from
increased exposed soil areas. Noise levels would temporarily increase during construction activities.
Archaeological and historic-era resources could be affected by construction of pipelines, pump stations,
the RO treatment facility and brine evaporation ponds. Soil resources could be eroded during facility
construction and during conversion from traditional residential landscapes to hardened surfaces with
desert landscapes. Depending on the amount of funds made available for landscape conversions, longterm soil erosion could occur from desert landscapes through wind and precipitation runoff erosional
processes. The elimination of existing landscapes through either intentional replacement with desert
landscapes, which are more susceptible to weeds, or through lack of water, would result in increased
weed production. Visual resources within the St. George metropolitan area would be affected by the
conversion of traditional residential landscapes to hardened surfaces with desert landscapes in terms of
color, texture, line and form, plus visibility could decrease during windstorms from increased airborne
particulates. The temperature amelioration offered by existing landscaping would be lost, leading to
higher temperatures and more power demands as use of air conditioning increases. This impact is known
as the heat-island effect and would significantly increase air conditioning during the cooling season (May
through October) when temperature in indoor spaces would increase up to 6 oC and range from 3.9 oC to
6.0 oC higher than baseline conditions (Myrup 1969). More water would be consumed in connection with
power production, although the source water may be located in a different area. Significant energy
resources would be permanently consumed to power the RO water treatment facility, and a commitment
of energy would be made to pump available groundwater and convey it from Kane County to Washington
County. Socioeconomic resources would be affected by converting traditional residential landscapes to
desert landscapes through changing property values, significantly increased water rates, enforcement of
residential outdoor watering restrictions and concomitant social costs as residents lose their sense of
community and pride and as resentment of new residents grows. Residential yards would be uninhabitable
during the hot summer months. Residential vegetable gardens would be eliminated. Construction and
operation of the RO water treatment facility would significantly increase water rates for all water users.
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4.1.3.2 KCWCD Environmental Considerations
The KCWCD environmental considerations include potential groundwater depletion from local aquifers
and reduction of groundwater recharge from agricultural water conversion to M&I raw water supply.
Groundwater depletion would only be a concern if the withdrawal of groundwater from an aquifer
exceeds the aquifer recharge rate. It appears the aquifers identified for KCWCD future development of
groundwater supplies are adequate to meet the identified water needs and they receive recharge in excess
of future withdrawals. Portions of the groundwater aquifer have high TDS concentrations and the
groundwater extracted from these areas could not be used for M&I supply.

4.1.4 Land Use Considerations
4.1.4.1 WCWCD Land Use Considerations
Land use considerations associated with the WCWCD conceptual No Lake Powell Water Alternatives
would include loss of grazing land from constructing and operating the RO water treatment facility,
evaporation ponds and brine disposal, and the enlarged Warner Valley Reservoir. Converting traditional
residential landscapes to hardened surfaces with desert landscape features would alter the vegetation
composition on land parcels, but would not change the residential land use designations or classifications.
Constructing and operating a water conveyance pipeline from Kane County to Washington County would
restrict future land use along the pipeline right-of-way.

4.1.4.2 KCWCD Land Use Considerations
Agricultural land use would be converted to other uses including housing and municipal infrastructure
near Kanab under the KCWCD conceptual No Lake Powell Water Alternative.
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Chapter 5
Conceptual No Lake Powell Water Alternatives Screening
5.1 Introduction
The conceptual No Lake Powell Water Alternatives are screened in this chapter using criteria established
to evaluate the relative merits of each alternative. The screening process involves systematic rating of the
conceptual No Lake Powell Water Alternatives using five screening criteria: 1) ability to meet projected
water demands; 2) technical feasibility; 3) total conceptual cost opinion; 4) environmental considerations;
and 5) land use considerations. The screening methodology allows the alternatives to be consistently
evaluated according to established criteria to determine each District’s No Lake Powell Water Alternative
for analysis in the other study reports and the Commission’s draft Environmental Impact Statement (EIS).

5.1.1 Screening Criteria Definitions and Screening Evaluations
The screening criteria defined in the following subsections allow for consistent evaluation of the
conceptual No Lake Powell Water Alternatives. Summary screening evaluations of the conceptual No
Lake Powell Water Alternatives are included for WCWCD. The KCWCD No Lake Powell Water
Alternative meets the LPP equivalent population water needs, therefore no alternatives are evaluated or
screened for KCWCD.

5.1.1.1 Ability to Meet Projected Water Demands
The ability to meet projected water demands is defined as having the quality or state of being able to
reliably perform at a level meeting the future water demand. A No Lake Powell Water Alternative with
the ability to meet projected water demands would provide a reliable water supply comparable to the LPP
Proposed Action.
The WCWCD conceptual No Lake Powell Water Alternatives would meet the projected water demand
through 2052. This is the same year through which the LPP Project would meet the projected water needs
of the population served by the WCWCD.

5.1.1.2 Technical Feasibility
Technical feasibility is defined as being able to use available technology to successfully achieve
established performance objectives. A No Lake Powell Water Alternative with technical feasibility would
be capable of being completed using available technology to achieve water quantity and quality objectives
comparable to those provided under the LPP Project.
Although each component of the conceptual No Lake Powell Water Alternatives is technically feasible,
significant regulatory hurdles may make some difficult to implement. The advanced treatment of
reclaimed wastewater to culinary quality using RO by WCWCD is the most technically challenging
component and the most likely to be challenged by regulatory agencies. No “toilet to tap” treatment plants
have been approved in the state of Utah, and therefore, it is uncertain whether or not this component of
the alternative would be approved. Developing and operating RO advanced water treatment of Virgin
River water would be technically challenging and could be approved by regulatory agencies. Design and
operation of a pipeline to convey available Kane County groundwater to Washington County would face
similar technical challenges. Restricting residential outdoor water use to reduce water consumption by
Lake Powell Pipeline Project
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converting traditional residential landscaping practices to hardened surfaces with desert landscapes is the
least technically challenging alternative, provided, however, that the actions necessary to accomplish the
change would be extremely challenging as a practical matter because of social opposition and the
challenges posed by eliminating shade trees that have existed since the first pioneers arrived in
Washington County, vegetable gardens, turf and other people-friendly landscape, and convincing
residents to perform the tasks necessary to achieve these changes.

5.1.1.3 Total Conceptual Cost Opinion
Total conceptual cost is defined as the total present worth probable cost of an alternative. The total
conceptual cost opinion of the No Lake Powell Water Alternative is $3,306,260,000. With the addition of
importing Kane County groundwater, the total conceptual cost opinion of the No Lake Powell Water
Alternative is $3,461,260,000.
For the WCWCD, using RO advanced water treatment of Virgin River water and wastewater reuse
effluent, and restricting residential outdoor watering with culinary grade water would have the most
favorable relative cost rating and would be the most cost effective No Lake Powell Water Alternative.
The total conceptual cost opinion includes the costs that would be incurred by WCWCD and its municipal
partners to convert traditional residential landscapes to desert landscapes, but the costs that would be
incurred by homeowners are not.

5.1.1.4 Environmental Considerations
Environmental considerations are defined as broadly assessed environmental impacts on physical,
biological and socioeconomic resources that could result from implementing an action. A No Lake Powell
Water Alternative with fewer potential environmental impacts and less intense projected effects on other
resources receives a higher rating for environmental considerations compared to an alternative with
numerous potential environmental impacts and significant projected effects on other resources.
The WCWCD conceptual No Lake Powell Water Alternatives vary in their potential effects on
environmental resources. Both alternatives would involve treating Virgin River water using a RO
advanced water treatment process, which could affect Virgin River hydrology, water quality, listed
aquatic and wildlife species and their designated critical habitats, riparian and wetland areas, wildlife,
aquatic resources, archaeological resources and historic-era resources, energy resources and
socioeconomic resources. The RO advanced water treatment of reclaimed wastewater effluent would have
additional effects on all of the same resources, with increased impact intensity because of the incremental
treatment requirements. Eliminating residential outdoor watering could affect Virgin River hydrology,
water quality, groundwater levels, listed aquatic and wildlife species and their designated critical habitats,
riparian and wetland areas, wildlife, aquatic resources, vegetation communities, air quality, soil resources,
visual resources, and would have significant adverse impacts on socioeconomic resources. Developing
and conveying available groundwater from Kane County to Washington County could affect groundwater
levels, vegetation communities, wildlife, listed wildlife and plant species, archaeological resources and
historic-era resources, soil resources, visual resources, energy resources and socioeconomic resources.
The conceptual No Lake Powell Water Alternative with the least potential effect on environmental
resources would involve RO advanced water treatment of Virgin River water and wastewater reuse
effluent, and eliminating residential outdoor irrigation. The WCWCD conceptual No Lake Powell Water
Alternative involving developing and conveying available Kane County groundwater to Washington
County would cause additional impacts on resources that would not be offset by treating additional
wastewater reuse effluent. The No Lake Powell Water Alternative involving RO advanced water
treatment of Virgin River water and RO advanced water treatment of reclaimed wastewater effluent and
Lake Powell Pipeline Pipeline
Final Alternatives Development Study Report

5-2

4/30/16
Utah Board of Water Resources

development of an enlarged Warner Valley Reservoir would have the greatest potential effect on
environmental resources because the RO treatment facilities would increase in area and direct effects on
resources.

5.1.1.5 Land Use Considerations
Land use considerations are defined as broadly assessed changes in land use that could result from
implementing an action. A No Lake Powell Water Alternative with little or no change in land use receives
a higher rating for land use considerations compared to an alternative with large changes in land use.
Converting traditional residential landscaping to hardened landscape with desert vegetation within the
WCWCD service area would radically alter vegetation composition on residential land parcels, although
it would not change the residential land use designation of the parcels. This component of the No Lake
Powell Water Alternatives would have the least effect on land use. Constructing and operating RO
advanced water treatment facilities would change land uses over a large area and would permanently
commit existing agricultural land to brine evaporation ponds and the enlarged Warner Valley Reservoir.
The RO treatment of the combined Virgin River water and reclaimed wastewater effluent sources,
associated brine evaporation ponds, and an enlarged Warner Valley Reservoir would have a significant
impact on public and private land use. Constructing and operating a water conveyance pipeline from Kane
County to Washington County could change existing land use and permanently restrict future land use
along the pipeline corridor. This component of a No Lake Powell Water Alternative would have a
moderate impact on land use.
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5.2 Screening Process Summary
The screening process involved developing and using a numeric rating scale to represent the ratings for
each screening criterion. The conceptual No Lake Powell Water Alternatives are assigned a numeric
rating score from 0 to 5 representing the screening criteria defined and screening evaluations provided in
Section 5.1. An assigned numeric rating score of 0 represents the lowest possible rating in the screening
process. An assigned numeric rating score of 5 represents the highest possible rating in the screening
process. The total numeric rating for each conceptual alternative represents a composite, un-weighted
numeric rating for the screening criteria. The highest possible total numeric rating in the screening
process is 25. The conceptual No Lake Powell Water Alternative with the highest total numeric rating is
the recommended No Lake Powell Water Alternative for analysis in the study reports and the draft
environmental impact statement that will be prepared by the Commission to meet NEPA compliance
requirements.

5.2.1 WCWCD No Lake Powell Water Alternatives Screening Process Results
Table 5-1 shows the screening results for the WCWCD conceptual No Lake Powell Water Alternatives.

Table 5-1
WCWCD Conceptual No Lake Powell Water Alternatives Screening
Screening Criteria
WCWCD No Lake
Powell Water
Alternative
Virgin River &
Wastewater RO
& Residential Watering
Elimination
Virgin River &
Wastewater RO &
Kane County Pipeline
& Residential Watering
Elimination

Ability to
Meet
Water
Demand

Technical
Feasibility

Total
Conceptual
Cost Opinion

Environmental
Considerations

Land Use
Considerations

5

4

0.1

2

3

14.1

5

4

0

2

3

14.0

Total
Rating

The No Lake Powell Water Alternative with the highest total numeric rating is the combination of RO
advanced water treatment of Virgin River water and wastewater reuse effluent, and eliminating residential
outdoor irrigation, which would require issuing regulations and converting traditional residential
landscapes to desert or non-irrigated landscapes to meet the projected future water demand.

5.2.2 KCWCD No Lake Powell Water Alternatives Screening Process Results
The agricultural water conversion and treatment alternative meets the LPP equivalent population water
need for KCWCD. No additional alternatives were evaluated.
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Chapter 6
Recommended No Lake Powell Water Alternatives for NEPA Analysis
The recommended No Lake Powell Water Alternatives for WCWCD and KCWCD consist of the
following components to meet each district’s projected water demand without the Lake Powell Pipeline
project. These recommended No Lake Powell Water Alternatives are analyzed in the LPP Project study
reports and will be analyzed in the draft environmental impact statement prepared by the Federal Energy
Regulatory Commission to meet their NEPA compliance requirements.

6.1 Recommended No Lake Powell Water Alternative for WCWCD
The recommended No Lake Powell Water Alternative for WCWCD consists of RO treatment of Virgin
River water and wastewater reuse effluent, and eliminating residential outdoor irrigation with potable
water. The components of the recommended No Lake Powell Water Alternative for WCWCD are
described in the following paragraphs.
The WCWCD LPP allocation would be 82,249 acre-feet per year, and the WCWCD No Lake Powell
Water alternative would need to supply 82,249 acre-feet per year to meet the same future water demands.
In addition to the direct supply from Utah’s Colorado River water, the water supplied by the LPP Project
would provide additional wastewater reuse supply provided that sufficient storage is available.
The No Lake Powell Water Alternative would serve the same population as the LPP Project. WCWCD
would implement other future water development projects currently planned by the District, develop
additional water reuse/reclamation programs, continue to implement new water conservation measures,
and convert additional agricultural water use to M&I use as a result of urban development in agricultural
areas through 2028. Remaining planned and future water supply projects include the Ash Creek Pipeline
(2,840 acre-feet per year), Sand Hollow recharge/recovery (3,000 acre-feet per year), Westside
groundwater wells arsenic treatment (5,000 acre-feet per year), and development/yield increase of
existing groundwater wells (2,830 acre-feet per year). Along with existing supplies, these future water
supplies would yield an estimated 72,842 acre-feet per year of potable water and 8,505 acre-feet per year
secondary water by 2028.
Under the No Lake Powell Water Alternative, actions in addition to the currently planned WCWCD
projects would be taken to meet the water demand that would have been supplied by the Lake Powell
Pipeline, as described below.
Beginning in 2025, Washington County residential outdoor potable water use would be permanently repurposed to indoor potable water use to help meet increasing indoor potable water demands. The
WCWCD would develop a reverse osmosis (RO) advanced water treatment facility near the Washington
Fields Diversion in Washington County, Utah, to treat up to 50,000 acre-feet per year of diverted Virgin
River water, which has a high total dissolved solids (TDS) concentration, mixed with an additional
19,030 acre-feet per year of reuse water. WCWCD would develop the Warner Valley Reservoir to store
the reuse water and diverted Virgin River water prior to RO treatment. A water distribution pump station
and pipeline would be constructed to convey 13,249 acre-feet of potable water from Quail Creek Water
Treatment Plant to the Apple Valley area of Washington County. Figure 6-1 shows the primary
conceptual components of the No Lake Powell Water Alternative. Table 6-1 summarizes available
supplies and projected demands under the No Lake Powell Water Alternative and the LPP Project
alternatives.
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Table 6-1
Available Supplies and Projected Demands Under the
No Lake Powell Water and Lake Powell Pipeline Project Alternatives

Existing Supplies
Planned Projects
Lake Powell Pipeline Project
RO Treatment of Virgin River and Reuse Water
Agricultural Conversion
Reuse
2060 Total Supply
2060 Total Demand
Surplus in 2060

No Lake Powell
Water
Alternative
67,677
13,670
0
57,883
01
17,1002
156,330
133,1193
23,211

Lake Powell
Pipeline Project
Alternative
67,677
13,670
82,249
0
10,080
36,130
209,806
185,285
24,521

Notes:
1Agricultural conversion water included in RO treatment.
219,030 acre-feet per year additional reuse included in RO treatment.
3Demand reduced 52,166 acre-feet per year from elimination of residential outdoor watering.

6.1.1 Re-Purposing Potable Water Use
The No Lake Powell Water Alternative would permanently eliminate residential outdoor water use in
Washington County, re-purposing the portion of potable water used for residential outdoor watering to
indoor potable use. Projections of future water use through 2060 account for population growth, climate
change (projected 6 percent reduction of Virgin River flows by 2050 [Reclamation 2014]), and water
conservation (35 percent reduction in per capita water use from 2000 to 2060). Potable water in
Washington County is consumed for residential indoor and outdoor uses, commercial uses, institutional
uses, and industrial uses. These potable water uses would total 130,245 acre-feet per year by 2052, the
year the LPP Project water is anticipated to be fully utilized (UDWRe 2015). Gradually eliminating
residential outdoor water use starting in 2025 would provide the growing population with potable water
for indoor use through 2045; however, re-purposing residential outdoor potable water use to indoor use
would not increase the water supply and would have to be accompanied by adding another water supply
to meet the growing demand. Re-purposing residential outdoor water use to indoor use would require
converting traditional residential outdoor landscapes and uses to either landscaping requiring no irrigation
or desert landscapes compatible with the local climate. Residential water users would be responsible for
converting their traditional outdoor landscapes to non-irrigated or desert landscapes. If no additional
water supply was added in Washington County after 2025 and potable water use continued to meet
residential indoor and outdoor purposes, then the projected population would completely utilize the
potable water supply of 72,842 acre-feet per year by 2028.
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6.1.2 Reverse Osmosis Water Treatment
Washington County’s additional future water supply under the No Lake Powell Water Alternative would
be dependent on two water sources: 1) Virgin River water diverted at the Washington Fields Diversion;
and 2) reuse water from an expanded St. George Regional Water Reclamation Facility. WCWCD would
develop a RO advanced water treatment facility near Washington Fields Diversion in Washington
County, Utah. The RO facility would be designed to treat 50,000 acre-feet of de-silted water per year
diverted from the Virgin River at Washington Fields Diversion. St. George Regional Wastewater
Reclamation Facility would provide an additional 19,030 acre-feet of water per year to be treated at the
RO facility. The RO facility would be necessary to remove the high concentrations of TDS present in
both the Virgin River and the effluent from the St. George Regional Wastewater Reclamation Facility.
The reuse facility has a current capacity of approximately 7,800 acre-feet per year, with a future design
capacity of 11,760 acre-feet per year. An additional 7,830 acre-feet per year of future wastewater
reclamation capacity would need to be added to meet the total reuse water requirement of 19,030 acre-feet
per year for RO processing inflow. The RO process would separate the TDS from the water, resulting in
two products: 1) a treated water product; and 2) a brine product consisting of highly concentrated salts. A
two-stage RO process would be applied to the brine solution to recover additional water and reduce the
brine volume for enhanced evaporation. The RO-treated water product would be pH-adjusted to neutral
pH, dosed with sodium silicate, mixed with conventionally-treated water from the Quail Creek Water
Treatment Plant, and disinfected for distribution throughout the WCWCD service area. The RO advanced
water treatment facility would process up to 64,313 acre-feet per year and produce up to 57,883 acre-feet
per year of water suitable for M&I potable indoor use. The two-stage RO process would remove 90
percent of the TDS. The remaining 10 percent rejection (6,430 acre-feet per year) of brine by-product
from the RO treatment process would require evaporation and disposal meeting State of Utah water
quality regulations. The RO water treatment plant would process approximately 64,313 acre-feet per year
of inflow water from Warner Valley Reservoir storage to meet the 2052 water demand under the No Lake
Powell Water Alternative.
The RO water treatment plant processes would consist of pressurized, parallel ultra-filtration units, an
influent storage tank with acid added to adjust the pH, pressurized cartridge filtration to remove additional
particles from the water, high pressure pumping to pass the water through the parallel RO membrane
units, a product water storage tank with saturated lime solution added to adjust the pH of the treated
product water prior to disinfection and distribution as potable water, and brine storage tanks in series with
the two-stage RO process units for further brine reduction. These water treatment processes would be
housed in a water treatment building with electrical, mechanical, chemical storage and metering,
heating/air conditioning/ventilation, and SCADA systems. A seven-mile long buried 54-inch diameter
pipeline would convey the product water from a pump station at the RO water treatment plant to the Quail
Creek Water Treatment Plant. The RO water treatment plant would add RO membrane units in phases as
necessary to meet the growing water demand. The RO water treatment plant would be powered by
electricity, requiring a 2.8-mile long 69-kV power transmission line from the proposed Purgatory
Substation.
The concentrated brine product (6,430 acre-feet per year) would be pumped from the brine tanks through
a pipeline to an evaporation apron, spray system and double-lined pond, and then pumped into spray
headers over a series of double-lined ponds with leak detection and recovery systems. The enhanced
evaporation ponds would be located south of Warner Valley Reservoir and would cover approximately
2,000 acres, developed in two phases. A buried brine conveyance pipeline approximately 4.4 miles long
would convey the concentrated brine to the enhanced evaporation ponds. A 4.4-mile long 34.5-kV power
transmission line would be extended from the RO water treatment plant to the enhanced evaporation
ponds to provide electricity for the pumps spraying the brine solution. The brine solids would be
evaporated for approximately 25 years in the Phase 1 ponds, and then dried, collected and disposed in an
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approved solid waste landfill. The Phase 2 enhanced evaporation ponds would be used during the
following 25 years to continue evaporating the brine by-product. Additional infrastructure would be
required as part of this alternative, including a de-silting facility, pump stations, pipelines, switch stations
and substations, blending and storage tanks, and other associated earthwork.

6.1.3 Secondary Water Storage in Warner Valley Reservoir
WCWCD would develop the Warner Valley Reservoir to store diverted Virgin River water and reuse
water from the St. George Regional Water Reclamation Facility, which would be delivered as inflow to
the RO advanced water treatment facility. Warner Valley Reservoir would be located south-southwest of
the Washington Fields Diversion. An earth-fill embankment with a clay core and rock-riprap facing
would be constructed across the north entrance to the natural valley. The reservoir would have a
maximum active storage volume of 69,030 acre-feet and would cover approximately 1,130 acres,
including the earth-fill embankment. A large pump station would be constructed at the Washington Fields
Diversion to pump the diverted Virgin River water into the Warner Valley Reservoir. The pump station
would be powered by electricity via the 69-kV transmission line from the Purgatory Substation to the RO
water treatment plant. The reservoir would store Virgin River water diverted at the Washington Fields
Diversion (50,000 acre-feet per year) mixed with St. George Regional Water Reclamation Facility
effluent (19,030 acre-feet per year), accounting for annual average evaporation (4,717 acre-feet per year),
to produce up to 57,883 acre-feet of RO product water (assuming 90 percent recovery). The brine product
from RO treatment would total approximately 6,430 acre-feet per year.

6.1.4 Water Distribution to Apple Valley
The largest remaining contiguous land area available for development in Washington County would be in
Apple Valley. WCWCD would develop a pump station and 28-mile long pipeline to deliver 13,249 acrefeet per year of potable water from the Quail Creek Water Treatment Plant near Hurricane City to the
Apple Valley area to meet future residential and commercial water demands.

6.2 Recommended No Lake Powell Water Alternative for KCWCD
The recommended No Lake Powell Water Alternative for KCWCD consists of converting agricultural
water to M&I raw water supply and treating it to meet projected water demand through 2060.
The KCWCD No Lake Powell Water Alternative would rely on existing water supplies, water
conservation measures resulting in reduced water use, and future water development projects consisting
of new groundwater production. Reliable water supplies (projected to be 2,170 acre-feet per year in 2035)
for the area served by KCWCD (Kanab City and Johnson Canyon), adjusted for projected stream flow
reductions (4.2 percent in 2035) resulting from climate change and a planning reserve (10 percent), would
be exceeded by projected M&I water demands by 27 acre-feet per year within the KCWCD service area
in 2035. KCWCD projected potable water demand in 2060 would be 3,435 acre-feet per year, with a
potable water deficit of 1,334 acre-feet per year. Additional groundwater in the Kanab Creek drainage
basin could be developed to provide up to 6,615 acre-feet per year of potable water within the aquifer’s
estimated safe yield. The quality of this water would likely require advanced water treatment. The
developed groundwater from the Kanab Creek drainage basin would be pumped and conveyed through an
eight-mile long pipeline to the Johnson Canyon drainage basin. The Johnson Canyon drainage basin
comprises the potable water supply service area served by KCWCD in the area that could be served by
the LPP Project.
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Executive Summary
In 2012, the Bureau of Reclamation (Reclamation), in
partnership with the seven Colorado River Basin
States1 (Basin States) and in collaboration with a wide
spectrum of Colorado River Basin (Basin) stakeholders,
published the most comprehensive study of future
Basin supply and demand ever undertaken. The
Colorado River Basin Water Supply and Demand
Study (Basin Study) confirmed that, in the absence of
timely action, there are likely to be significant shortfalls
between projected water supplies and demands in
coming decades. The Basin Study also confirmed that a
wide range of solutions are needed to mitigate and
adapt to such shortfalls, which are likely to affect each
sector (agricultural, municipal, energy, and
environmental, for example) dependent on the
Colorado River and its tributaries.
In response to the findings of the Basin Study, in May
2013, Reclamation and the Basin States, in
collaboration with the Ten Tribes Partnership2 and
conservation organizations, initiated the Moving
Forward effort to build on future considerations and
next steps identified in the Basin Study.
The Moving Forward effort builds upon and enhances
the broad, inclusive stakeholder process demonstrated
in the Basin Study with an ultimate goal of identifying
actionable steps to address projected water supply and
demand imbalances that have broad-based support and
provide a wide-range of benefits. The Moving Forward
effort is being conducted in a phased approach. Phase 1,
which was funded by Reclamation and the Basin
States, began with the formation of a Coordination
Team and three multi-stakeholder workgroups that
focus on water conservation, reuse, and environmental
and recreational flows. The Phase 1 Report documents
the activities and outcomes of the workgroups during
this phase.
Commenting on the information provided in the
Phase 1 Report is encouraged. Written comments
should be submitted within 90 days following the
1 Arizona, California, Colorado, Nevada, New Mexico, Utah,
and Wyoming
2 Chemehuevi Indian Tribe, Cocopah Indian Tribe, Colorado
River Indian Tribes, Fort Mojave Indian Tribe, Jicarilla Apache
Nation, Navajo Nation, Quechan Indian Tribe, Southern Ute
Indian Tribe, Ute Indian Tribe of the Uintah and Ouray
Reservation, Ute Mountain Ute Indian Tribe
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release of this report. The comments will be
summarized and posted to the Moving Forward
website and will be considered in future Moving
Forward phases. Instructions for submitting comments
are provided at:
http://www.usbr.gov/lc/region/programs/crbstudy/Movi
ngForward/index.html.

1.0

Need for Action in the
Colorado River Basin

Today, between 35 and 40 million people3 rely on the
Colorado River and its tributaries for some, if not all, of
their municipal water needs. These same water sources
irrigate nearly 4.5 million acres of land4 in the Basin
and the adjacent areas that receive Colorado River
water, generating many billions of dollars a year in
agricultural and economic benefits. There are 22
federally recognized tribes in the Basin for whom the
Colorado River and its tributaries are essential as a
physical, economic, and cultural resource. The
Colorado River and its tributaries provide habitat for a
wide range of species and flows through seven national
wildlife refuges and 11 National Park Service (NPS)
units5; and provide a range of recreational opportunities
which add significant benefits to regional economies.
Hydropower facilities in the Basin can supply more
than 4,200 megawatts of vitally important electrical
capacity to assist in meeting the power needs of western
states, reducing the use of fossil fuels. In addition, the
Colorado River is vital to the United Mexican States
(Mexico). The Colorado River Basin is depicted in
Figure 1.

3 The Basin Study estimated 40 million people by 2015 in the
portion of the Basin and the adjacent areas that receive
Colorado River water in the U.S. See Basin Study, Technical
Report C for additional detail. Estimate of 35 million people is
based on the 2010 U.S. Census Bureau population data from
cities within planning areas (as defined in the Basin Study) that
receive Colorado River water.
4 The Basin Study estimated about 5.5 million irrigated acres
by 2015 in the portion of the Basin and adjacent areas that
receive Colorado River water in the U.S. See Basin Study,
Technical Report C for additional detail. This number was
updated to 4.5 million irrigated acres by the Agricultural
Workgroup to better reflect acreage in adjacent areas
potentially receiving Colorado River water.
5 While there are more NPS units within the Basin, 11 are
included in the NPS’ Colorado River Program.
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FIGURE 1
Colorado River Basin

Note:
Similar to the Basin Study, the scope of the Moving Forward effort is limited to the portion of the Basin and adjacent
areas that receive Colorado River water within the U.S.

2
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The challenges and complexities of ensuring a
sustainable water supply and meeting future resource6
needs in an over-allocated and highly variable system
such as the Colorado River have long been recognized
and documented by Reclamation, the Basin States, and
many stakeholders. Consequently, for the last century,
significant investments have been made in constructing
infrastructure, developing other water resources, and
implementing innovative conservation programs and
policies to sustain current and future supplies.
These challenges will likely increase in the future due
to continued population growth coupled with
significant uncertainty regarding future water supply.
The Basin States are some of the fastest growing in the
U.S. and the communities and economies of major
cities such as Albuquerque, Denver, Las Vegas, Los
Angeles, Phoenix, Salt Lake City, and San Diego are in
part dependent, or in the case of Las Vegas, almost
entirely dependent on the Colorado River for water
supply. As water demand for municipal and agricultural
purposes increases to serve the needs of growing
populations, ensuring the availability of water for nonconsumptive uses such as the environment, recreation,
and hydropower becomes increasingly challenging.
Both consumptive and non-consumptive uses face
increasing levels of risk. Water supply uncertainty is
further compounded by the potential impacts from
climate change. Evidence indicates increased future
climate variability in the Southwest, which may include
longer, more extreme dry (and wet) periods than
previously observed.
It is impossible to know the precise trajectory of future
water supply and demand or how those trajectories may
impact the reliability of the Colorado River and its
tributaries to meet Basin needs. The Basin Study
confirmed that, absent future action, the Basin faces a
wide range of plausible future long-term imbalances

between supply and demand. This imbalance,
computed as a 10-year running average, ranges from no
imbalance to 6.8 million acre-feet (MAF) with a
median of 3.2 MAF in 20607. The assessment of
impacts to Basin resources found that any long-term
imbalance will impair the ability of the Colorado River
system to meet the needs of Basin resources resulting in
negative impacts (for example, reduced reliability of
water deliveries for municipal and agricultural
purposes, decreased hydropower generation, reduced
recreational opportunities).
No one sector can provide the solution for ensuring
long-term sustainability. To respond to these future
challenges, diligent planning will be required to find
adaptable solutions that build resiliency and apply a
wide variety of ideas at local, state, regional, and Basinwide levels. With this in mind, the Basin Study
recommended several future actions to move closer
towards implementing such solutions. These actions
include, as a first step, resolving uncertainties related to
water use efficiency, reuse, and environmental and
recreational flows by shifting the focus from the Basinwide approach taken in the Basin Study, to one that
explores these opportunities in more detail.

2.0

The Moving Forward Effort

The Moving Forward effort was designed to pursue
several next steps identified in the Basin Study. Central
to the Moving Forward effort is the recognition that
pursuing these areas must be done collaboratively and
with a broad, inclusive stakeholder process as
demonstrated in the Basin Study. Separate from the
Moving Forward effort, Reclamation, the Basin States,
and others (for example, the Ten Tribes Partnership) are
simultaneously pursuing other actions identified in the
Basin Study8.

7 Comparing the 90th percentile supply to the 10th percentile

6 Resources include water allocations and deliveries for
municipal, industrial, and agricultural use; hydroelectric power
generation; recreation; fish, wildlife, and their habitats
(including candidate, threatened, and endangered species);
water quality including salinity; flow- and water-dependent
ecological systems; and flood control.
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demand results in no imbalance. Comparing the 10th percentile
supply to the 90th percentile demand results in a 6.8 MAF
imbalance. Comparing the 50th percentile of both supply and
demand results in a 3.2 MAF imbalance.
8 Other areas identified in the Basin Study currently being
explored in other efforts include water banking, water supply
augmentation, watershed management, the Colorado River
Basin Ten Tribes Partnership Tribal Water Study, climate
science research, and data and tool development.
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The Moving Forward effort is being conducted in a
phased approach, and Phase 1 began with the formation
of a Coordination Team and three multi-stakeholder
workgroups. The three workgroups are as follows:
x

Municipal and Industrial (M&I) Water
Conservation and Reuse Workgroup

x

Agricultural Water Conservation, Productivity, and
Transfers Workgroup

x

Environmental and Recreational Flows
Workgroup

management of Colorado River water. The M&I Water
Conservation and Reuse Workgroup was formed to
provide a more thorough understanding of M&I water
conservation and reuse throughout the Basin and those
adjacent areas that use Colorado River water. The
Workgroup documented historical trends in M&I water
conservation and reuse in areas that receive Colorado
River water, identified current and planned efforts to
continue these efforts, and identified opportunities and
challenges associated with expansion of water
conservation and reuse programs in the future.

The overall purpose of the workgroups during Phase 1
was to further investigate these areas by documenting
past and projected future trends and exploring the
opportunities and challenges of various water
management actions. Each workgroup identified
potential future actions to address critical challenges
related to projected water imbalances that provide a
wide-range of benefits and have broad-based support.

Chapter 3 of the Phase 1 Report documents the
Workgroup’s Phase 1 activities. This chapter represents
the efforts of a Basin-wide collaboration of experts in
the M&I water conservation and reuse fields. The
expertise represented by its members allowed this
Workgroup to offer new insights into current and
possible future directions for M&I water conservation
and reuse in areas that receive Colorado River water.

Each workgroup is led by three co-chairs and consists
of members with subject-matter expertise from various
stakeholder entities in an effort to bring important and
different perspectives to the workgroups. Workgroup
membership includes federal and state agencies, local
municipalities, agricultural organizations and irrigation
districts, federally recognized tribes, non-governmental
organizations, consultants, and other interested
stakeholders. The Coordination Team is led by
representatives from Reclamation and the Basin States
and was tasked with guiding and reviewing the
workgroup activities.

A short summary of the key findings and messages
identified by the Workgroup follows.

The Coordination Team and workgroups used a
collaborative problem-solving approach to complete
their tasks and assist in the preparation of the Phase 1
Report. Chapters 3, 4, and 5 of the Phase 1 Report were
contributed by each respective workgroup and
reviewed by the Coordination Team. The Phase 1
Report is intended to identify opportunities and
potential actions that convey the perspectives of the
workgroups regarding the role of their respective sector
in being a part of the solution set needed to address the
challenges identified in the Basin Study.

3.0

Municipal and Industrial
Water Conservation and
Reuse

The Basin Study recognized the importance of M&I
water conservation and reuse in the future planning and

4

x

Many of the major metropolitan areas that
currently receive Colorado River water, such as
Albuquerque, Denver, Phoenix, Las Vegas, Salt
Lake City, Los Angeles, and San Diego have
experienced significant population growth in past
decades and projections for future growth remain
high. Although total M&I water use has generally
increased in the areas over the past two decades
due to increased population, available data
demonstrate that water providers in the major
metropolitan areas that receive Colorado River
water have implemented a wide range of water
conservation and reuse measures. These efforts
have increased water use efficiency and
substantially decreased per capita demand,
partially attenuating the effect of population
growth. Additionally, since 2000, M&I water use
has either remained stable or decreased for many
metropolitan areas receiving Colorado River
water, despite increases in population.

x

On average, per capita water use has decreased by
11 to 38 percent since 1990 and by 10 to 26
percent since 2000 in these major metropolitan
areas. Water conservation has played an important
role in these savings; however, other factors such
as economic, social, and behavioral changes have
also influenced water use over time. During the
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last decade, the U.S. experienced a steep
economic downturn, the Basin experienced its
most severe drought in more than 100 years, and
some water providers increased water
conservation efforts to reduce water use in
response to reduced water availability. These
factors have each contributed to recent decreases
in per capita use.
x

x

Information on current and planned water
conservation and reuse programs obtained for the
Phase 1 effort suggests that more than 700,000
acre-feet per year (AFY) of additional water
conservation and an additional 400,000 AFY of
water reuse is planned by 2030.
The types of water conservation measures, for
example metering and billing, public outreach,
residential indoor practices, and outdoor
landscaping practices, and the extent to which they
have been implemented vary extensively among
municipal providers and among major
metropolitan areas that receive Colorado River
water based on water supply portfolios and
reliability, climate, demographics, and available
funding.

x

M&I water providers in the major metropolitan
areas that receive Colorado River water have also
implemented water reuse to varying degrees
depending on geographic, legal, regulatory, and
other considerations.

x

M&I water providers in the major metropolitan
areas that receive Colorado River water will
continue to increase water use efficiency and reuse.
These efforts play an important role in meeting
future demands, reducing or delaying needs for
additional water supplies, and increasing the future
reliability of water supplies.

x

M&I water providers in the major metropolitan
areas that receive Colorado River water manage
their water supplies conjunctively and some must
use surface supplies first to protect groundwater or
prevent groundwater mining and its consequences.
Additional M&I water conservation and reuse has
the potential to reduce the amount of future
development of Colorado River water. However,
in many regions, conservation and reuse may not
result in substantial reductions in diversions of
Colorado River water because conservation and
reuse are typically used to meet future growth or
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offset or delay the need for future water supplies.
Municipal water providers are planning to use their
full entitlements to Colorado River water.
x

Opportunities and potential actions exist to increase
water conservation and reuse by major
metropolitan areas that receive Colorado River
water and, in many cases, are currently being
pursued. However, these opportunities will vary
depending on many factors, including the extent to
which these measures have already been
implemented in an area, the cost of these
conservation measures, cost of existing and new
water supplies, public acceptance, laws and
regulations, and other factors.

See Chapter 3 for additional details and information.

4.0

Agricultural Water
Conservation, Productivity,
and Water Transfers

Common to all of the strategies evaluated in the Basin
Study to address future water imbalances was the
concept of agricultural conservation at significantly
higher levels than currently practiced. By 2060, the
Basin Study assumed that an additional 1 million AFY
of water savings could be achieved through
conservation, water use efficiency improvement
projects, and other measures including fallowing.
Although agriculture is the largest Colorado River
water use at approximately 70 percent, to achieve such
savings would be a considerable task given the
significant amount of conservation and other related
activities already underway. For this reason, the
Agricultural Water Conservation, Productivity, and
Transfers Workgroup was formed to provide context to
the Basin Study estimate of agricultural conservation
opportunities. Chapter 4 of the Phase 1 Report
documents the Workgroup’s Phase 1 activities.
Agriculture is important in both historical and current
use of Colorado River water, and reducing agricultural
production impacts local economies as well as national
food security. Ultimately, the extent to which additional
agricultural conservation or other measures may play a
role in helping to address water supply and demand
imbalances will affect how the agricultural sector is
impacted.
A short summary of the key findings and messages
identified by the Workgroup follows.
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x

Data reporting and availability reflect the varying
nature and evolution of agriculture across the
Basin. Accordingly, consistent water use analyses
may not be feasible.

x

The types of water conservation measures, for
example conveyance system improvements, onfarm efficiency improvements, and consumptive
use reductions, and the extent of implementation
vary extensively among producers and geographies
depending on water supply portfolios, climate, crop
mix, and available funding.

x

Water use per acre has remained relatively constant
historically while productivity has increased Basinwide by about 25 percent since 1980.

x

Increases in on-farm efficiency result in more
uniform application of water and may improve
productivity but may not result in consumptive use
reduction if the water saved is used to increase
productivity or by a downstream user. Thus, the
potential for water savings varies by location (for
example, in or out of the hydrologic basin).

x

Many of the advances in agricultural conservation
have been achieved as part of programs with a
variety of federal, state, and local stakeholders
working toward mutually beneficial solutions.

x

Available data demonstrate that producers have
implemented a wide range of conservation and
efficiency measures and often increased
productivity as a result.

x

Agricultural producers will continue to increase the
efficiency of water use depending on factors such
as location, crops, economic, and other
considerations. These efforts may play a role in
improving reliability for agricultural producers and
building flexibility for meeting additional
demands.

x

Opportunities exist for additional agricultural water
conservation, transfers, and productivity
enhancements, but may become more difficult and
costly as they are implemented.

See Chapter 4 for additional details and information.

5.0

Environmental and
Recreational Flows

The Basin Study analysis indicated that flow- and
water-dependent ecological systems, recreation, and
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hydropower generation could be increasingly
vulnerable in the future due to increasing water supply
and demand imbalances. The Environmental and
Recreational Flows Workgroup was formed to provide
a more thorough understanding of these concerns.
Chapter 5 of the Phase 1 Report documents the
Workgroup’s Phase 1 activities.
The Workgroup built upon the Basin Study’s
assessment of environmental and recreational flows to
identify ideas for potential future voluntary, nonregulatory solutions that protect or improve ecological
and recreational resources while supporting other
management goals. These integrated solutions are
intended to benefit multiple uses, both consumptive and
non-consumptive, including hydropower. As issues
pertaining to ecological and recreational resources are
inherently site-specific (for example, necessary
minimum flows to safely raft a river reach) but also
broader in scale (for example, recovery of endangered
species), the Workgroup took an approach that
investigated both specific sites and the Basin more
holistically.
To understand site-specific issues, the Workgroup
selected four reaches in the Basin to focus upon and
completed an assessment of each reach. The
Workgroup also compiled examples of existing
programs and mechanisms that contribute to the
protection or improvement of ecological and
recreational resources to help understand concepts that
could be applied in focus reaches or other parts of the
Basin. The review of existing programs helped generate
ideas for future potential opportunities that would
benefit ecological and recreational resources throughout
the Basin.
A short summary of the key findings and messages
identified by the Workgroup follows.
x

Basin Study modeling indicates Basin resources,
including environmental, recreational, and
hydropower resources, are increasingly vulnerable
through time.

x

The Colorado River and its tributaries provide
important habitat for many native species,
including several threatened or endangered species;
some of these species are found nowhere else in
the world. The Upper Colorado River Endangered
Fish Recovery Program, the San Juan River Basin
Recovery Implementation Program, and the Lower
Colorado River Multi-Species Conservation
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Program are examples of existing critical and
effective programs that focus on the recovery and
protection of many species while allowing for
continued water deliveries. This important work
should continue.
x

x

Abundant recreational opportunities are supported
by the Colorado River and its tributaries. The nine
NPS units9 linked to the Colorado River accounted
for nearly 20 million visits in 2012 and 2013, with
total visitor spending exceeding $1.2 billion and
$1.5 billion, respectively. These and other
recreational opportunities contribute to local and
regional economies.
Hydropower facilities in the Basin provide power
to over 200 contractors and millions of people
throughout eight western states (Arizona,
California, Colorado, Nebraska, Nevada, New
Mexico, Utah, and Wyoming), while helping
support important environmental programs in the
Basin in addition to repaying the federal
investment in the facilities.

x

Potential interrelationships exist between
environmental and recreational flows and
hydropower resources. As options to protect or
improve ecological and recreational resources are
evaluated in any future efforts, the effects on all
resources, including hydropower, should be
considered.

x

Though river reaches face unique challenges, some
commonalities exist such as threatened and
endangered species, threats from non-native fish
species, and water quality concerns. Common
scientific uncertainties relate to understanding the
relationship between flow and ecological and
recreational values, and the effect of invasive
species removal and native vegetation restoration
on flows.

x

Many programs and processes that use a range of
effective mechanisms currently operate within the
Basin to address ecological and recreational
resources.

x

Cooperative, multi-interest/multi-party voluntary
mechanisms have proven to be successful in
protecting or improving ecological and recreational

9 While there are 11 units in the NPS’ Colorado River Program,

resources, and such mechanisms/programs
normally benefit more from broader support
among competing interests than mandatory,
regulatory mechanisms do.
x

Though meaningful and significant steps have
been taken to protect or improve ecological and
recreational resources, opportunities exist to
expand or implement new environmental and
recreational flow programs.

x

Opportunities exist to protect and improve
ecological and recreational resources through
programs designed to benefit other Basin
resources.

x

The potential actions identified by the Workgroup
include unique complexities and challenges that
would necessitate further exploration and analysis
to determine how each could be employed in the
Basin.

The Colorado River and its tributaries provide habitat to
a wide range of species, including several endangered
species, provide recreational opportunities that provide
significant benefits to regional economies, and generate
hydropower that is a clean, renewable source of energy
for millions of households. Balancing the benefits of
these resources with other uses such as agriculture and
M&I water supplies is a complex challenge. Each reach
of the Colorado River and its tributaries is unique and
an integrated management approach needs to be
considered when implementing future actions to
address future water imbalances, while protecting or
improving ecological and recreational resources.
See Chapter 5 for additional details and information.

6.0

Summary of Opportunities
and Next Steps

Based on insights from data collection, case studies,
and exploring successes and challenges of existing
programs, each workgroup identified future
opportunities and potential actions to advance those
opportunities within their particular areas of expertise.
These opportunities look to increase or expand M&I
water conservation and reuse, facilitate future
agricultural water saving or productivity enhancements,
and provide environmental and recreational benefits
within the Basin. These opportunities are summarized
in Table 1.

the Workgroup focused on the nine units that are considered to
be directly linked to the Colorado River and its major tributaries.
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The opportunities and potential future actions could
help improve the long-term sustainability of the Basin
resources and improve the resiliency of regions
dependent on Colorado River water. The opportunities
were developed to reflect the areas of greatest potential
benefit and could be implemented during future
Moving Forward phases or by stakeholders under
separate efforts. Several commonalities emerged from
the individual sets of opportunities and actions
identified by each workgroup. The groupings below
were developed in an attempt to highlight these
commonalities.
x

Funding and Incentives: Each workgroup stressed
the importance of developing sources of
continuous, sustainable funding. Additionally,
pursuing funding and technical assistance
opportunities that leverage funds from multiple
sources was encouraged. Such sources and
opportunities could lead to more rapid, effective,
and creative implementation of water use
efficiency measures, reuse, and environmental and
recreational flow projects. Further, sustainable
funding and pursuing leveraged funding
opportunities would help ensure that sufficient and
stable revenue streams are available over the longterm to accomplish a program’s goals and to
implement desired projects.

x

Resources, Data, and Tools: Each workgroup
recognized the importance of scientific research,
reporting, data management, monitoring, and tool
development in effectively and efficiently
implementing water conservation programs as well
as mechanisms to improving environmental and
recreational resources. These items are critical to
quantifying benefits and tradeoffs, evaluating costeffectiveness, and facilitating information sharing.

x

Outreach and Partnerships: Whether
implementing a water conservation program or a
project to improve ecological and recreational
resources, these efforts are more effectively
implemented with improved stakeholder
understanding of the project’s goals and
constraints, broader stakeholder involvement, and
stakeholder commitment to the project. Outreach
and partnerships facilitate this understanding and
encourage broader involvement and can lead to
enhanced stakeholder commitment and the design
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of more innovative programs that have broad
support. Additionally, outreach and partnerships
may increase the availability of funding sources.
x

Coordination and Integration: Water
management in the Basin is complex. The
complexities stem from challenges associated with
balancing competing needs such as deliveries for
M&I and agricultural purposes, hydropower
generation, and environmental protection. Each
workgroup recognized the importance of
facilitating cross-program coordination and
information exchange to improve program
outcomes and focus of resources.

x

Infrastructure Improvements: Improved
conveyance and distribution infrastructure and
metering devices can reduce losses, reduce
operation and maintenance costs, and facilitate
other water-efficient investments. These activities
provide significant opportunities to both the M&I
and agricultural sectors. Both these workgroups
identified potential actions to pursue funding
measures to replace aging infrastructure,
implement enhanced metering capabilities, and
expand reuse. Infrastructure improvements can
also yield ecological benefits by, for example,
decreasing salinity levels.

x

Flexible Water Management: Opportunities
related to creating additional flexibility in water
management were identified by both the
agricultural and environmental and recreational
flows workgroups. Specifically, the expansion of
existing or the addition of new programs such as
water banking, exchanges, and transfers was
identified as activities to enhance flexible water
management. Flexible water management was
identified as having the potential to be a useful tool
in building water supply resiliency for agricultural
users in the Basin in addition to facilitating multipurpose solutions. The environmental and
recreational flows workgroup found that the
establishment of market-based mechanisms for
such programs (for example, water banking) has
the potential to further promote multi-purpose
solutions, for example incentivizing water
conservation activities in regions where flow
improvements are needed to provide
environmental and recreational benefits.
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TABLE 1
Opportunities for Potential Future Actions Identified by Workgroups
The Workgroups did not prioritize their opportunities; therefore, the ordering of these lists does not imply a prioritization.

M&I Water Conservation
and Reuse Workgroup
x Increase outdoor water use efficiency through
technology improvements and behavior
change, and increase the adoption of lowwater-use landscapes.
x Increase the end-user understanding of
individual, community, and regional water use.

Agricultural Water Conservation,
Productivity, and Transfers Workgroup
x Increase and/or maintain productivity through
more efficient on-farm activities.

x Develop sources of sustainable funding for
environmental and recreational flow projects.

x Reduce losses and improve operational
efficiency through improved conveyance
infrastructure.

x Use structured and cooperative market-based
mechanisms to provide benefits to multiple
sectors, including ecological and recreational
resources.

x Increase the integration of water/energyefficiency programs and resource planning.

x Pursue flexibility associated with strategic
consumptive use reductions (for example,
deficit irrigation, crop selection, or fallowing).

x Expand local and state goal-setting and
tracking to assist providers in structuring
programs.

x Enhance and use mechanisms to facilitate
flexible water management (for example,
banking, transfers, or exchanges).

x Increase funding for water use efficiency and
reuse.

x Encourage efficient water management
through conservation planning and reporting,
data management, and tools development.

x Increase integration of water and land use
planning.
x Develop and expand resources to assist water
providers in water conservation efforts.
x Implement measures to reduce system water
loss with specific metrics and benchmarking.

Environmental and Recreational
Flows Workgroup

x Foster efficient agricultural water use through
sustainable funding and incentive programs.
x Increase or maintain productivity and improve
water management through soil health.

x Develop projects that incorporate watershed
management.
x Develop partnerships that achieve the
protection or improvement of ecological and
recreational resources through payment for
protection of environmental attributes.
x Investigate opportunities to use voluntary water
management optimization for the protection or
restoration of environmental and recreational
flows.
x Facilitate enhanced coordination among
existing programs.
x Support additional capacity-building for existing
and new stakeholder coalitions.

x Increase commercial, institutional, and
industrial water use efficiency and reuse
through targeted outreach and partnerships.
x Expand adoption of conservation-oriented
rates and incentives.
x Expand adoption of regulations and ordinances
to increase water use efficiency and reuse.
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It was recognized that the applicability of such
programs are dependent upon physical location and
state and federal water law and will need to be vetted in
consideration of local economies and related factors.
However, such mechanisms are considered to have the
potential to offer increased flexibility through
partnership opportunities and could produce concurrent
environmental and recreational benefits, while meeting
water supply needs.
The Moving Forward effort builds upon and enhances
the inclusive stakeholder process established during the
Basin Study with an ultimate goal of identifying and
implementing actionable steps to address projected
water supply and demand imbalances that have broadbased support and provide a wide-range of benefits.
The Phase 1 Report completes Phase 1 of the Moving
Forward effort.

10

In Phase 2, which will commence in 2015, the
Coordination Team, with input from the workgroups,
will integrate and synthesize the Phase 1 opportunities
and potential future actions identified by the
workgroups and identify several proposed pilot
projects. The goal of Phase 2 is the implementation of
the proposed pilot projects. The structure of Phase 2
will be determined based on the nature of the pilot
projects, however, the collaborative and inclusive
approach demonstrated in the Basin Study and Phase 1
will be maintained. Additionally, it is the hope of the
participants of the Moving Forward effort that the
Phase 1 opportunities and potential future actions will
be considered and undertaken by willing funding
partners and interested stakeholders outside the Moving
Forward effort.
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dŚŝƐƌĞƉŽƌƚŝƐƐƵďŵŝƚƚĞĚŝŶĐŽŵƉůŝĂŶĐĞǁŝƚŚhƚĂŚŽĚĞŶŶŽƚĂƚĞĚϯϲͲϭϮͲϭϯ;ϮͿ;ũͿ͕ǁŚŝĐŚƌĞƋƵŝƌĞƐ
ƚŚĞ >ĞŐŝƐůĂƚŝǀĞ &ŝƐĐĂů ŶĂůǇƐƚ ͞ƚŽ ƉƌĞƉĂƌĞ͕ ĂĨƚĞƌ ĞĂĐŚ ƐĞƐƐŝŽŶ ŽĨ ƚŚĞ >ĞŐŝƐůĂƚƵƌĞ͕ Ă ƐƵŵŵĂƌǇ
ƐŚŽǁŝŶŐƚŚĞĞĨĨĞĐƚŽĨƚŚĞĨŝŶĂůůĞŐŝƐůĂƚŝǀĞƉƌŽŐƌĂŵŽŶƚŚĞĨŝŶĂŶĐŝĂůĐŽŶĚŝƚŝŽŶŽĨƚŚĞƐƚĂƚĞ͘͟
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ǆĞĐƵƚŝǀĞƉƉƌŽƉƌŝĂƚŝŽŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬͲϭ

'ůŽƐƐĂƌǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϭͲϭ
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'ƵŝĚĞƚŽdĂďůĞƐ
ĂĐŚĐŚĂƉƚĞƌŽĨƚŚŝƐƌĞƉŽƌƚƌĞƉƌĞƐĞŶƚƐĂŶĂƉƉƌŽƉƌŝĂƚŝŽŶƐƐƵďĐŽŵŵŝƚƚĞĞŽĨƚŚĞ>ĞŐŝƐůĂƚƵƌĞ͘tŝƚŚŝŶĞĂĐŚ
ĐŚĂƉƚĞƌ͕ǇŽƵǁŝůůĨŝŶĚĂŶĂƌƌĂƚŝǀĞƐƵŵŵĂƌǇŽĨďƵĚŐĞƚĂĐƚŝŽŶƐƚĂŬĞŶďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂŶĚĂƐĞƌŝĞƐŽĨ
ƚĂďůĞƐ͘dŚĞƐĞƚĂďůĞƐĂƌĞŽƌŐĂŶŝǌĞĚĂƐĨŽůůŽǁƐ͗

WĞƌĨŽƌŵĂŶĐĞ
dŚĞWĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞŝŶĐůƵĚĞƐĂƐƵŵŵĂƌǇŽĨĂůůƉĞƌĨŽƌŵĂŶĐĞŵĞƚƌŝĐƐĂƉƉƌŽǀĞĚďǇƚŚĞ
>ĞŐŝƐůĂƚƵƌĞĂŶĚŝŶĐůƵĚĞĚŝŶĂŶĂƉƉƌŽƉƌŝĂƚŝŽŶƐĂĐƚ;ŵŽƐƚĐŽŵŵŽŶůǇƚŚĞďĂƐĞďƵĚŐĞƚďŝůůͿ͘dŚĞƚĂďůĞĨŽƌ
ĞĂĐŚƐƵďĐŽŵŵŝƚƚĞĞƉƌŽǀŝĚĞƐƚŚĞWĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞĂŶĚdĂƌŐĞƚ͕ĂƐǁĞůůĂƐ͕ƚŚĞŝůůĂŶĚ/ƚĞŵ
ŶƵŵďĞƌǁŚĞƌĞƚŚĞĨƵůůƉĞƌĨŽƌŵĂŶĐĞŵĞĂƐƵƌĞůĂŶŐƵĂŐĞĐĂŶďĞĨŽƵŶĚ͘

ǆĞĐƵƚŝǀĞƉƉƌŽƉƌŝĂƚŝŽŶƐŽŵŵŝƚƚĞĞ


WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
dĂƌŐĞƚ
ŝůů
/ƚĞŵη

>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚ

KŶͲƚĂƌŐĞƚƌĞǀĞŶƵĞĞƐƚŝŵĂƚĞƐ;ĂĐĐƵƌĂĐǇϭϴŵŽŶƚŚƐŽƵƚͿ
ϵϮй
,͘͘ϳ
ϵ
KŶͲƚĂƌŐĞƚƌĞǀĞŶƵĞĞƐƚŝŵĂƚĞƐ;ĂĐĐƵƌĂĐǇϰŵŽŶƚŚƐŽƵƚͿ
ϵϴй
,͘͘ϳ
ϵ

ŽƌƌĞĐƚĂƉƉƌŽƉƌŝĂƚŝŽŶƐďŝůůƐ
ϵϵй
,͘͘ϳ
ϵ

hŶƌĞǀŝƐĞĚĨŝƐĐĂůŶŽƚĞƐ
ϵϵ͘ϱй
,͘͘ϳ
ϵ

dŝŵĞůǇĨŝƐĐĂůŶŽƚĞƐ
ϵϱй
,͘͘ϳ
ϵ

^ƵďĐŽŵŵŝƚƚĞĞdĂďůĞƐ
dŚĞĨŝƌƐƚƐĞƚŽĨďƵĚŐĞƚƚĂďůĞƐĚĞƚĂŝůƐƚŚĞďƵĚŐĞƚĂƚƚŚĞƐƵďĐŽŵŵŝƚƚĞĞůĞǀĞů͘ůůĂŐĞŶĐŝĞƐƵŶĚĞƌƚŚĞ
ĂƵƚŚŽƌŝƚǇŽĨƚŚĞƐƵďĐŽŵŵŝƚƚĞĞĂƌĞƐƵŵŵĞĚƚŽŐĞƚŚĞƌ͘dŚĞƚĂďůĞƐƐŚŽǁ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ͕ZĞĐŝƉŝĞŶƚ
ŶƚŝƚŝĞƐ;ŐĞŶĐŝĞƐͿ͕ĂŶĚŽƚŚĞƌ/ŶƉƵƚDĞĂƐƵƌĞƐƐƵĐŚĂƐŶƵŵďĞƌŽĨǀĞŚŝĐůĞƐĂŶĚĞŵƉůŽǇĞĞƐ͘dŚĞƚĂďůĞƐ
ƐŚŽǁďƵĚŐĞƚĚĂƚĂĨŽƌƚǁŽĨŝƐĐĂůǇĞĂƌƐ͕ŶĂŵĞůǇ͕ƚŚĞĐƵƌƌĞŶƚǇĞĂƌĂŶĚƚŚĞďƵĚŐĞƚǇĞĂƌ͘dŚĞĨŝƌƐƚƚĂďůĞŝŶ
ƚŚĞƐĞƌŝĞƐ͕ĚĞƚĂŝůƐƚŚĞ͞KƉĞƌĂƚŝŶŐΘĂƉŝƚĂů͟ďƵĚŐĞƚĨŽƌƚŚĞƌĞƐƉĞĐƚŝǀĞĂŐĞŶĐŝĞƐĂŶĚŝŶĐůƵĚĞƐǆƉĞŶĚĂďůĞ
&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ͘^ƵďƐĞƋƵĞŶƚƚĂďůĞƐŵĂǇĚĞƚĂŝů/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ͕ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚ
dƌĂŶƐĨĞƌƐ͕ƵƐŝŶĞƐƐ>ŝŬĞĐƚŝǀŝƚŝĞƐ͕&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ͕ĂŶĚdƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ͘

ǆĞĐƵƚŝǀĞƉƉƌŽƉƌŝĂƚŝŽŶƐŽŵŵŝƚƚĞĞ

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ


ƵƌƌĞŶƚzĞĂƌ
ƵƌƌĞŶƚzĞĂƌ
ƵƌƌĞŶƚzĞĂƌ
ƵĚŐĞƚzĞĂƌ
ŚĂŶŐĞĨƌŽŵ

^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ƉƉƌŽƉƌŝĂƚĞĚ
^ƵƉƉůĞŵĞŶƚĂů
ZĞǀŝƐĞĚ
ƉƉƌŽƉƌŝĂƚĞĚ
ZĞǀŝƐĞĚ

'ĞŶĞƌĂů&ƵŶĚ
ϰϳ͕Ϯϱϯ͕ϮϬϬ
ϰϳ͕Ϯϱϯ͕ϮϬϬ
ϰϳ͕ϰϬϳ͕ϯϬϬ
ϭϱϰ͕ϭϬϬ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ϯ͕ϯϴϴ͕ϯϬϬ
ϭϭϬ͕ϵϮϵ͕ϬϬϬ
ϭϭϰ͕ϯϭϳ͕ϯϬϬ
ϭϬ͕ϯϬϯ͕ϯϬϬ
;ϭϬϰ͕Ϭϭϰ͕ϬϬϬͿ

&ĞĚĞƌĂů&ƵŶĚƐ
ϭϬϴ͕ϴϲϴ͕ϴϬϬ
ϭϬϴ͕ϴϲϴ͕ϴϬϬ
ϵϵ͕ϯϲϮ͕ϵϬϬ
;ϵ͕ϱϬϱ͕ϵϬϬͿ

&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ϳϯ͕ϬϬϬ
;ϭϬϭ͕ϳϬϬͿ
;Ϯϴ͕ϳϬϬͿ
ϳϮ͕ϳϬϬ
ϭϬϭ͕ϰϬϬ

ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
Ϯ͕ϳϮϳ͕ϬϬϬ
;ϭϴϬ͕ϬϬϬͿ
Ϯ͕ϱϰϳ͕ϬϬϬ
Ϯ͕ϱϱϯ͕ϱϬϬ
ϲ͕ϱϬϬ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ϯϭ͕ϭϬϬ
;ϯϭ͕ϭϬϬͿ

dƌĂŶƐƉŽƌƚĂƚŝŽŶŽĨsĞƚĞƌĂŶƐƚŽDĞŵŽƌŝĂůƐ
ϭϮ͕ϱϬϬ
ϭϮ͕ϱϬϬ

ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ϭϳ͕ϰϰϰ͕ϱϬϬ
ϰ͕Ϭϱϳ͕ϯϬϬ
Ϯϭ͕ϱϬϭ͕ϴϬϬ
Ϯϭ͕ϯϰϱ͕ϳϬϬ
;ϭϱϲ͕ϭϬϬͿ

ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
;ϭϳ͕ϮϴϮ͕ϴϬϬͿ
;ϰ͕ϬϲϮ͕ϵϬϬͿ
;Ϯϭ͕ϯϰϱ͕ϳϬϬͿ
;Ϯϭ͕ϭϵϴ͕ϱϬϬͿ
ϭϰϳ͕ϮϬϬ
dŽƚĂů
ΨϭϲϮ͕ϱϬϯ͕ϭϬϬ ΨϭϭϬ͕ϲϭϬ͕ϲϬϬ
ΨϮϳϯ͕ϭϭϯ͕ϳϬϬ
Ψϭϱϵ͕ϴϱϵ͕ϰϬϬ ;Ψϭϭϯ͕Ϯϱϰ͕ϯϬϬͿ


ŐĞŶĐŝĞƐ
dŝĞƐƚŽŐĞŶĐǇdĂďůĞdŽƚĂů

ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ
ϱ͕ϯϭϭ͕ϭϬϬ
ϭϭϬ͕Ϭϯϵ͕ϬϬϬ
ϭϭϱ͕ϯϱϬ͕ϭϬϬ
ϲ͕ϯϵϭ͕ϮϬϬ
;ϭϬϴ͕ϵϱϴ͕ϵϬϬͿ
>ĞŐŝƐůĂƚƵƌĞ
ϯϰ͕ϵϳϵ͕ϲϬϬ
ϲϬϱ͕ϵϬϬ
ϯϱ͕ϱϴϱ͕ϱϬϬ
ϯϱ͕Ϭϵϲ͕ϭϬϬ
;ϰϴϵ͕ϰϬϬͿ

hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
ϳϲ͕ϭϬϯ͕ϱϬϬ
;Ϯϳϱ͕ϵϬϬͿ
ϳϱ͕ϴϮϳ͕ϲϬϬ
ϳϮ͕ϰϵϵ͕ϴϬϬ
;ϯ͕ϯϮϳ͕ϴϬϬͿ

sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ
ϰϲ͕ϭϬϴ͕ϵϬϬ
Ϯϰϭ͕ϲϬϬ
ϰϲ͕ϯϱϬ͕ϱϬϬ
ϰϱ͕ϴϳϮ͕ϯϬϬ
;ϰϳϴ͕ϮϬϬͿ

dŽƚĂů
ΨϭϲϮ͕ϱϬϯ͕ϭϬϬ ΨϭϭϬ͕ϲϭϬ͕ϲϬϬ
ΨϮϳϯ͕ϭϭϯ͕ϳϬϬ
Ψϭϱϵ͕ϴϱϵ͕ϰϬϬ ;Ψϭϭϯ͕Ϯϱϰ͕ϯϬϬͿ

ƵĚŐĞƚĞĚ&d
ϰϰϭ͘ϱ
ϱ͘ϳ
ϰϰϳ͘Ϯ
ϰϱϬ͘ϳ
ϯ͘ϱ
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ŐĞŶĐǇdĂďůĞƐ
dŚĞŐĞŶĐǇdĂďůĞƐĨŽůůŽǁƚŚĞƐĂŵĞƐƚƌƵĐƚƵƌĞĂƐƚŚĞƐƵďĐŽŵŵŝƚƚĞĞůĞǀĞůƚĂďůĞƐďƵƚƉƌŽǀŝĚĞĚĞƚĂŝůƐĨŽƌ
ĞĂĐŚƌĞĐŝƉŝĞŶƚĞŶƚŝƚǇŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ͞ŐĞŶĐŝĞƐ͟ƐĞĐƚŝŽŶŽĨƚŚĞ^ƵďĐŽŵŵŝƚƚĞĞdĂďůĞ͘



ŐĞŶĐǇdĂďůĞ͗>ĞŐŝƐůĂƚƵƌĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ




^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů








>ŝŶĞ/ƚĞŵƐ
^ĞŶĂƚĞ
,ŽƵƐĞŽĨZĞƉƌĞƐĞŶƚĂƚŝǀĞƐ
>ĞŐŝƐůĂƚŝǀĞWƌŝŶƚŝŶŐ
>ĞŐŝƐůĂƚŝǀĞZĞƐĞĂƌĐŚĂŶĚ'ĞŶĞƌĂůŽƵŶƐĞ
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚ
>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ'ĞŶĞƌĂů
>ĞŐŝƐůĂƚŝǀĞ^ƵƉƉŽƌƚ
>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ
dŽƚĂů



ƵĚŐĞƚĞĚ&d












KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚdŽƚĂů






;ϯϱϬ͕ϬϬϬͿ
Ϯϴ͕ϬϬϬ

ϴϮϱ͕ϬϬϬ
ΨϲϬϱ͕ϵϬϬ

ϭϱϱ͘ϭ

ŝůůEƵŵďĞƌ
;ĂƐĞƵĚŐĞƚͿ





ϱϬ͕ϴϬϬ
ϱϮ͕ϭϬϬ

ϯ͕ϭϮϮ͕ϭϬϬ
ϱ͕ϮϰϬ͕ϳϬϬ
ϴϳϬ͕ϵϬϬ
ϭϭ͕ϳϲϬ͕ϮϬϬ
ϯ͕ϱϳϲ͕ϲϬϬ
ϰ͕ϰϴϲ͕ϳϬϬ
ϰϬϯ͕ϲϬϬ
ϲ͕ϭϮϰ͕ϳϬϬ
Ψϯϱ͕ϱϴϱ͕ϱϬϬ

ƵĚŐĞƚzĞĂƌ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϮ͕Ϭϭϰ͕ϴϬϬ
Ϯ͕ϴϭϴ͕ϵϬϬ
ϮϲϮ͕ϰϬϬ
ϭϯ͕Ϯϰϳ͕ϰϬϬ
;ϭϯ͕Ϯϰϳ͕ϰϬϬͿ
Ψϯϱ͕Ϭϵϲ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ZĞǀŝƐĞĚ
;ϴϱ͕ϱϬϬͿ
;ϳϱϲ͕ϴϬϬͿ
Ϯ͕ϵϬϬ
ϯϱϬ͕ϬϬϬ
;Ψϰϴϵ͕ϰϬϬͿ

ϯ͕Ϯϱϱ͕ϴϬϬ
ϱ͕ϰϮϯ͕ϰϬϬ

ϭϯϯ͕ϳϬϬ
ϭϴϮ͕ϳϬϬ
dŝĞƐƚŽϭdŽƚĂů ;ϴϳϬ͕ϵϬϬͿ
ϭϯ͕Ϯϯϱ͕ϬϬϬ
ϭ͕ϰϳϰ͕ϴϬϬ
ϯ͕ϳϯϱ͕ϴϬϬ
ϭϱϵ͕ϮϬϬ
ϰ͕ϴϳϰ͕ϰϬϬ
ϯϴϳ͕ϳϬϬ
ϰϭϯ͕ϮϬϬ
ϵ͕ϲϬϬ
ϰ͕ϭϱϴ͕ϱϬϬ
;ϭ͕ϵϲϲ͕ϮϬϬͿ
Ψϯϱ͕Ϭϵϲ͕ϭϬϬ
;Ψϰϴϵ͕ϰϬϬͿ

dŝĞƐƚŽ^ƵďĐŽŵŵŝƚƚĞĞdĂďůĞ
ϭϱϮ͘Ϭ
ϭϱϱ͘Ϭ
ϯ͘Ϭ

;ϯ͘ϮͿ

dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&ŝƐĐĂůzĞĂƌƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ





ϯ͕Ϭϳϭ͕ϯϬϬ
ϱ͕ϭϴϴ͕ϲϬϬ
ϴϳϬ͕ϵϬϬ
ϭϮ͕ϭϭϬ͕ϮϬϬ
ϯ͕ϱϰϴ͕ϲϬϬ
ϰ͕ϰϴϲ͕ϳϬϬ
ϰϬϯ͕ϲϬϬ
ϱ͕Ϯϵϵ͕ϳϬϬ
Ψϯϰ͕ϵϳϵ͕ϲϬϬ

ƵƌƌĞŶƚzĞĂƌ
ZĞǀŝƐĞĚ
ϯϮ͕ϭϬϬ͕ϯϬϬ
ϯ͕ϱϳϱ͕ϳϬϬ
Ϯϱϵ͕ϱϬϬ
ϭϮ͕ϴϵϳ͕ϰϬϬ
;ϭϯ͕Ϯϰϳ͕ϰϬϬͿ
Ψϯϱ͕ϱϴϱ͕ϱϬϬ


ΘdĂďůĞƐ
dŚĞĨŝŶĂůƐĞƌŝĞƐŽĨƚĂďůĞƐ;ϭ͕Ϯ͕ϯ͕ϭ͕ĂŶĚϮͿĚĞƚĂŝůŚŽǁƚŚĞ>ĞŐŝƐůĂƚƵƌĞĨƵŶĚĞĚĂŐĞŶĐǇůŝŶĞŝƚĞŵ
ďƵĚŐĞƚƐƚŚƌŽƵŐŚƐƉĞĐŝĨŝĐďŝůůƐĚƵƌŝŶŐƚŚĞŐĞŶĞƌĂůƐĞƐƐŝŽŶ͘

ϭΘϭʹ^ƵŵŵĂƌǇŽĨƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ
dŚĞƐĞƚĂďůĞƐƐŚŽǁǁŚĂƚďŝůůƐ;ŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞĐŽůƵŵŶŚĞĂĚŝŶŐƐͿĐŽŶƚƌŝďƵƚĞĚƚŽĂŐĞŶĐǇůŝŶĞŝƚĞŵďƵĚŐĞƚƐ
ŝŶĞĂĐŚĂƉƉƌŽƉƌŝĂƚŝŽŶƐƐƵďĐŽŵŵŝƚƚĞĞ͘dŚĞϭƚĂďůĞƐŚŽǁƐƚŚĞďƵĚŐĞƚǇĞĂƌ;&zϮϬϭϴͿĂŶĚƚŚĞϭƚĂďůĞ
ƐŚŽǁƐƚŚĞĐƵƌƌĞŶƚǇĞĂƌ;&zϮϬϭϳ^ƵƉƉůĞŵĞŶƚĂůͿĂƉƉƌŽƉƌŝĂƚŝŽŶƐ͘dŚĞƚĂďůĞƉƌŽǀŝĚĞƐƚŚĞĂŵŽƵŶƚƐ
ĂƉƉƌŽƉƌŝĂƚĞĚĨŽƌĞĂĐŚŐĞŶĐǇ>ŝŶĞ/ƚĞŵĂŶĚĞĂĐŚƉƉƌŽƉƌŝĂƚŝŽŶƐĐƚ͘





ƵƌƌĞŶƚzĞĂƌ
ƵƌƌĞŶƚzĞĂƌ
ƉƉƌŽƉƌŝĂƚĞĚ
^ƵƉƉůĞŵĞŶƚĂů
ϯϮ͕ϭϬϬ͕ϯϬϬ
Ϯ͕ϲϭϵ͕ϴϬϬ
ϵϱϱ͕ϵϬϬ
Ϯϱϵ͕ϱϬϬ
ϭϭ͕ϴϲϬ͕ϲϬϬ
ϭ͕Ϭϯϲ͕ϴϬϬ
;ϭϭ͕ϴϲϬ͕ϲϬϬͿ
;ϭ͕ϯϴϲ͕ϴϬϬͿ
Ψϯϰ͕ϵϳϵ͕ϲϬϬ
ΨϲϬϱ͕ϵϬϬ







ŝůůEƵŵďĞƌ
;DĂŝŶŝůůͿ

ŝůůEƵŵďĞƌ
;ŽŵƉ͘ŝůůͿ

ŝůůEƵŵďĞƌ ŝůůEƌ͘;ŽĨͿ
;/^&ŝůůͿ
ΘĂƌƌŝĞƐKǁŶ

ϯ͕ϱϯϴ͕ϰϬϬ

ϭϬϰ͕ϱϬϬ

ϴϬ͕ϬϬϬ
ϭϭ͕ϲϬϬ

ϭ͕ϯϬϬ

ϭ͕ϱϲϭ͕ϰϬϬ
;ϭ͕ϱϲϭ͕ϰϬϬͿ
Ψϯ͕ϱϯϴ͕ϰϬϬ

ΨϭϬϰ͕ϱϬϬ

Ψϵϭ͕ϲϬϬ

Ψϭ͕ϯϬϬ

dŝĞƐƚŽϮdŽƚĂů

ΨϬ

'ƌĂŶĚdŽƚĂů

ϯ͕ϳϮϰ͕ϮϬϬ
ϭϭ͕ϲϬϬ
ϭ͕ϱϲϭ͕ϰϬϬ
;ϭ͕ϱϲϭ͕ϰϬϬͿ
Ψϯ͕ϳϯϱ͕ϴϬϬ

dŝĞƐƚŽŐĞŶĐǇdĂďůĞ



ǆ
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Ϯʹ^ƵŵŵĂƌǇŽĨŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶ;^ƚĂƚĞŐĞŶĐŝĞƐΘ,ŝŐŚĞƌĚƵĐĂƚŝŽŶͿ
dŚŝƐƚĂďůĞĚĞƚĂŝůƐƚŚĞŝƚĞŵƐĨƵŶĚĞĚŝŶƚŚĞƐƚĂƚĞǁŝĚĞĂŐĞŶĐǇĂŶĚŚŝŐŚĞƌĞĚƵĐĂƚŝŽŶĐŽŵƉĞŶƐĂƚŝŽŶďŝůů
;,ŽƵƐĞŝůůϴ͕ϮϬϭϳ'ĞŶĞƌĂů^ĞƐƐŝŽŶͿ͘dŚŝƐƚĂďůĞĚŽĞƐŶŽƚŝŶĐůƵĚĞĐŽŵƉĞŶƐĂƚŝŽŶĐŚĂŶŐĞƐĨŽƌƉƵďůŝĐ
ĞĚƵĐĂƚŝŽŶƐĐŚŽŽůĚŝƐƚƌŝĐƚƐĂŶĚĐŚĂƌƚĞƌƐĐŚŽŽůƐ͕ďƵƚĚŽĞƐŝŶĐůƵĚĞĐŽŵƉĞŶƐĂƚŝŽŶĨŽƌƐƚĂƚĞĞĚƵĐĂƚŝŽŶ
ĂŐĞŶĐŝĞƐ͘dŚĞƚĂďůĞƉƌŽǀŝĚĞƐĚĞƚĂŝůĨŽƌĞĂĐŚĞŶĞĨŝƚdǇƉĞ;ŽůƵŵŶƐͿďǇŐĞŶĐǇ>ŝŶĞ/ƚĞŵ͘



dĂďůĞϮͲĞƚĂŝůŽĨŝůůEƵŵďĞƌ;^ƚĂƚĞŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶŝůůĨŽƌƵĚŐĞƚzĞĂƌͿ


^ĂůĂƌǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚdŽƚĂů










ϲϵ͕ϬϬϬ
Ψϲϵ͕ϬϬϬ

ZĞƚŝƌĞŵĞŶƚ

ϭϭ͕ϴϬϬ

KƚŚĞƌ

;ϴϬϬͿ
ϭϭ͕ϲϬϬ
Ψϭϭ͕ϲϬϬ

Ψϭϭ͕ϴϬϬ

;ΨϴϬϬͿ

dŽƚĂůŝůůEƌ͘

ϴϬ͕ϬϬϬ
ϭϭ͕ϲϬϬ
Ψϵϭ͕ϲϬϬ


dŝĞƐƚŽϭ͞ŽŵƉŝůů͟

ϯΘϮʹƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů
dŚĞĨŝŶĂůƚĂďůĞƐƉƌŽǀŝĚĞĚĞƐĐƌŝƉƚŝŽŶƐŽĨůĞŐŝƐůĂƚŝǀĞƉƌŝŽƌŝƚŝĞƐŝŶƚŚĞďĂƐĞďƵĚŐĞƚďŝůůƐ͕ƚŚĞŵĂŝŶ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐďŝůůƐ͕ƚŚĞŝůůŽĨŝůůƐ͕ĂŶĚďŝůůƐƚŚĂƚĐĂƌƌǇƚŚĞŝƌŽǁŶĂƉƉƌŽƉƌŝĂƚŝŽŶ͘ĂĐŚĂƉƉƌŽƉƌŝĂƚŝŽŶ
ŵĂĚĞďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŚĂƐĂŶ͞/ƚĞŵEĂŵĞ͟ƵƐĞĚƚŽŝĚĞŶƚŝĨǇƚŚĞŝƚĞŵƚŚƌŽƵŐŚƚŚĞůĞŐŝƐůĂƚŝǀĞƉƌŽĐĞƐƐ͘
dŚĞϯΘϮdĂďůĞƐĂůƐŽƉƌŽǀŝĚĞĚĞƚĂŝůƐŽŶŚŽǁƚŽĨŝŶĚƚŚĞŝƚĞŵŝŶƚŚĞďƵĚŐĞƚ;ŐĞŶĐǇEĂŵĞ͕>ŝŶĞ/ƚĞŵ
EĂŵĞ͕ŝůů͕ĂŶĚ/ƚĞŵEƵŵďĞƌͿĂŶĚƚŚĞŵŽƵŶƚĂŶĚ^ŽƵƌĐĞŽĨ&ƵŶĚŝŶŐ;&ƵŶĚͿ͘




dĂďůĞϯͲƵĚŐĞƚzĞĂƌƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů



/ƚĞŵEĂŵĞ
ŐĞŶĐǇEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ĂƉŝƚŽů,ŝůůĂŶĚKƚŚĞƌ^ƚ&ĂĐŝůŝƚǇĨĨŝĐŝĞŶĐŝĞƐ ĂƉŝƚŽůWƌĞƐĚ
ĂƉŝƚŽů,ŝůůĂŶĚKƚŚĞƌ^ƚ&ĂĐŝůŝƚǇĨĨŝĐŝĞŶĐŝĞƐ ĂƉŝƚŽůWƌĞƐĚ

>ŝŶĞ/ƚĞŵEĂŵĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

ĂƉŝƚŽůWƌĞƐĚ
^͘͘Ϯ
ϯϬϭ 'ĞŶĞƌĂůϭǆ
ĂƉŝƚŽůWƌĞƐĚ
^͘͘ϯ
Ϯϲϭ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ĂƉŝƚŽů,ŝůůĂŶĚKƚŚĞƌ^ƚ&ĂĐŝůŝƚǇĨĨŝĐŝĞŶĐŝĞƐ
ĂƉŝƚŽů^ƉĂĐĞZĞŵŽĚĞů
ĂƉŝƚŽůWƌĞƐĚ
ĂƉŝƚŽůWƌĞƐĚ
^͘͘Ϯ
ϯϬϭ 'ĞŶĞƌĂůϭǆ
ŵŶĨŽƌƚŚĞ^ƚĞǁĂƌĚƐŚŝƉŽĨWƵďůŝĐ>ĂŶĚƐ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐ^ĞƌǀŝĐĞƐ
^͘͘ϯ
Ϯϴϯ 'ĞŶĞƌĂůϭǆ
ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨZĞƐƚƌĐĐƚDŽĚŝĨŝĐĂƚŝŽŶƐ >ĞŐŝƐůĂƚƵƌĞ
>ĞŐ^ĞƌǀŝĐĞƐ
,͘͘ϳ
Ϯϯ 'ĞŶĞƌĂů
ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨZĞƐƚƌĐĐƚDŽĚŝĨŝĐĂƚŝŽŶƐ >ĞŐŝƐůĂƚƵƌĞ
>Z'
,͘͘ϳ
ϭϵ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨZĞƐƚƌĐĐƚDŽĚŝĨŝĐĂƚŝŽŶƐ
ŽŶƚŝŶƵĞsĞƚ&ŝƌƐƚdŝŵĞ,ŽŵĞƵǇĞƌWƌŽŐƌĂ sĞƚƐͬDŝůĨĨĂŝƌƐ
sĞƚƐͬDŝůĨĨĂŝƌƐ
^͘͘Ϯ
ϯϭϬ 'ĞŶĞƌĂůϭǆ
ĐŽŶŽŵĞƚƌŝĐŶĂůǇƐŝƐͲ>&
>ĞŐŝƐůĂƚƵƌĞ
>&
^͘͘Ϯ
ϯϬϲ 'ĞŶĞƌĂů
ƚŚŝĐƐŽŵŵŝƐƐŝŽŶƐ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐ^ĞƌǀŝĐĞƐ
^͘͘ϯ
Ϯϴϯ 'ĞŶĞƌĂů
ǆƉĂŶĚdƵŝƚŝŽŶƐƐŝƐƚĂŶĐĞĨŽƌhE'^ŽůĚŝĞƌƐ hƚĂŚEĂƚΖů'ƵĂƌĚ hƚĂŚEĂƚΖů'ƵĂƌĚ
^͘͘Ϯ
ϯϬϵ 'ĞŶĞƌĂůϭǆ








,ĞĂůƚŚĐĂƌĞ

ŵŽƵŶƚ
ϭϭϬ͕ϬϬϬ͕ϬϬϬ
;ϭϭϬ͕ϬϬϬ͕ϬϬϬͿ
ΨϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭϱϳ͕ϱϬϬ
;ϭϱϳ͕ϱϬϬͿ
ΨϬ
ϱϬϬ͕ϬϬϬ
ϭϳ͕ϱϬϬ
ϰ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
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ǆŝ



^ãã ó ®    ^ ç Ã Ã  Ùù 

ǆĞĐƵƟǀĞƉƉƌŽƉƌŝĂƟŽŶƐ
^ĞŶĂƚŽƌƐ

ZĞƉƌĞƐĞŶƚĂƟǀĞƐ

:ĞƌƌǇ^ƚĞǀĞŶƐŽŶ͕ŚĂŝƌ
ŽŶ/ƉƐŽŶ͕sŝĐĞͲŚĂŝƌ
^ƚƵĂƌƚĚĂŵƐ
>ƵǌƐĐĂŵŝůůĂ
ĂŶŝĞů,ĞŵŵĞƌƚ
:ĂŶŝ/ǁĂŵŽƚŽ
ĞƌĞŬ<ŝƚĐŚĞŶ
<ĂƌĞŶDĂǇŶĞ
ŶŶDŝůůŶĞƌ
ǀĂŶsŝĐŬĞƌƐ

ƌĂĚůĞǇ>ĂƐƚ͕ŚĂŝƌ
:ĞīĞƌƐŽŶDŽƐƐ͕
sŝĐĞͲŚĂŝƌ
ƌĂĚtŝůƐŽŶ
&ƌĂŶĐŝƐ'ŝďƐŽŶ
ƌŝĂŶ<ŝŶŐ
<ĂƌĞŶ<ǁĂŶ
ĂƌŽů^ƉĂĐŬŵĂŶDŽƐƐ
sĂůWĞƚĞƌƐŽŶ
ŶŐĞůĂZŽŵĞƌŽ
DŝŬĞ^ĐŚƵůƚǌ

^ƚĂī
:ŽŶĂƚŚĂŶĂůů
^ƚĞǀĞŶůůƌĞĚ
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^ddt/^hDDZz
hƚĂŚΖƐĨŝƐĐĂůǇĞĂƌ;&zͿϮϬϮϬŽƉĞƌĂƚŝŶŐĂŶĚĐĂƉŝƚĂů
ďƵĚŐĞƚĨƌŽŵĂůůƐŽƵƌĐĞƐŝƐΨϭϴ͘ϱďŝůůŝŽŶ͘dŚĂƚŝƐĂϲ͘ϯ
ƉĞƌĐĞŶƚŝŶĐƌĞĂƐĞŽǀĞƌZĞǀŝƐĞĚ&zϮϬϭϵĞƐƚŝŵĂƚĞƐŽĨ
Ψϭϳ͘ϰďŝůůŝŽŶĂŶĚϭϬ͘ϰƉĞƌĐĞŶƚŵŽƌĞƚŚĂŶƚŚĞŽƌŝŐŝŶĂů
&zϮϬϭϵďƵĚŐĞƚŽĨΨϭϲ͘ϴďŝůůŝŽŶ͘hƚĂŚ͛ƐĐƵƌƌĞŶƚǇĞĂƌ
ĞƐƚŝŵĂƚĞĚ&zϮϬϭϵďƵĚŐĞƚĨƌŽŵĂůůƐŽƵƌĐĞƐŝŶĐƌĞĂƐĞĚ
ĚƵƌŝŶŐƚŚĞϮϬϭϴdŚŝƌĚ^ƉĞĐŝĂů^ĞƐƐŝŽŶĂŶĚϮϬϭϵ
'ĞŶĞƌĂů^ĞƐƐŝŽŶĨƌŽŵΨϭϲ͘ϴďŝůůŝŽŶƚŽΨϭϳ͘ϰďŝůůŝŽŶ
ĚƵĞůĂƌŐĞůǇƚŽďĞƚƚĞƌĞƐƚŝŵĂƚĞƐŽĨďĞŐŝŶŶŝŶŐ
ďĂůĂŶĐĞƐ͕ĨĞĚĞƌĂůĨƵŶĚƐ͕ĂŶĚĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐƉůƵƐ
ƐƵƉƉůĞŵĞŶƚĂůĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨŽƌĨŝƌĞĨŝŐŚƚŝŶŐĂŶĚƚŽ
ƉĂǇĐĂƐŚƌĂƚŚĞƌƚŚĂŶďŽƌƌŽǁŝŶŐĨŽƌŝŶĨƌĂƐƚƌƵĐƚƵƌĞ
ƉƌŽũĞĐƚƐ͘
ĐŽŶŽŵŝƐƚƐĞǆƉĞĐƚƚŚĂƚƚŚĞ^ƚĂƚĞǁŝůůĐŽůůĞĐƚΨϳ͘ϴ
ďŝůůŝŽŶŝŶĚŝƐĐƌĞƚŝŽŶĂƌǇ'ĞŶĞƌĂůĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚ
;'&ͬ&ͿƌĞǀĞŶƵĞŝŶ&zϮϬϮϬ͘hƐŝŶŐƚŚĂƚƌĞǀĞŶƵĞƉůƵƐ
Ψϭϯ͘ϬŵŝůůŝŽŶŝŶŝŶƚĞƌͲĨƵŶĚƚƌĂŶƐĨĞƌƐĂŶĚΨϮϬϲ͘Ϯ
ŵŝůůŝŽŶŝŶƌĞƐŽƵƌĐĞƐƌĞƐĞƌǀĞĚĨƌŽŵƚŚĞƉƌŝŽƌǇĞĂƌ͕
ůĞŐŝƐůĂƚŽƌƐďĂůĂŶĐĞĚƚŚĞ^ƚĂƚĞΖƐ&zϮϬϮϬ'&ͬ&
ďƵĚŐĞƚĂƚΨϴ͘ϬďŝůůŝŽŶ͕ƵƉϱ͘ϬƉĞƌĐĞŶƚ͘ϭdŚĞǇ
ŝŶĐƌĞĂƐĞĚ'&ͬ&ĂƉƉƌŽƉƌŝĂƚŝŽŶƐďǇĂďŽƵƚΨϮϱϰ͘ϴ
ŵŝůůŝŽŶŝŶ&zϮϬϭϵĨŽƌĨŝƌĞĨŝŐŚƚŝŶŐ͕ƉƌŝƐŽŶ
ĐŽŶƐƚƌƵĐƚŝŽŶ͕ĂŶĚƌĞƉůĂĐĞŵĞŶƚŽĨĂŐŝŶŐƐƚĂƚĞ
ďƵŝůĚŝŶŐƐ͘


&ŝŐƵƌĞϮʹůůŽĐĂƚŝŽŶŽĨEĞǁŝƐĐƌĞƚŝŽŶĂƌǇ&ƵŶĚƐ͕ϮϬϭϴ
dŚŝƌĚ^ƉĞĐŝĂů^ĞƐƐŝŽŶĂŶĚϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ

dĂďůĞƐƐŚŽǁŝŶŐƐƚĂƚĞǁŝĚĞĂƉƉƌŽƉƌŝĂƚŝŽŶƐĂŶĚ
ƌĞǀĞŶƵĞĚĞƚĂŝůďĞŐŝŶŽŶƉĂŐĞƚĞŶŽĨƚŚŝƐƌĞƉŽƌƚ͘


ΨϮϱ


ΨϮϬ

ŝůůŝŽŶƐ 





Ψϭϱ
ůů&ƵŶĚƐ
ΨϭϬ
'ĞŶͬĚ
&ƵŶĚƐ

Ψϱ



ΨϬ



&zϮϬϭϲ &zϮϬϭϳ &zϮϬϭϴ &zϮϬϭϵ &zϮϬϮϬ





&ŝŐƵƌĞϭʹ^ƚĂƚĞŽĨhƚĂŚƵĚŐĞƚ,ŝƐƚŽƌǇ








>ĞŐŝƐůĂƚŽƌƐŚĂĚĂƚƚŚĞŝƌĚŝƐƉŽƐĂůΨϲϳϬ͘ϬŵŝůůŝŽŶŝŶ
ŶĞǁŽŶŐŽŝŶŐƌĞǀĞŶƵĞŐƌŽǁƚŚĂŶĚΨϰϮϵ͘ϬŵŝůůŝŽŶŝŶ
ĂĚĚŝƚŝŽŶĂůŽŶĞͲƚŝŵĞĐŽůůĞĐƚŝŽŶƐĨƌŽŵƌĞǀŝƐĞĚĐƵƌƌĞŶƚ
ǇĞĂƌƌĞǀĞŶƵĞĞƐƚŝŵĂƚĞƐ͘dŽƚŚĂƚƌĞǀĞŶƵĞ͕ƚŚĞǇĂĚĚĞĚ
ΨϭϬ͘ϬŵŝůůŝŽŶĨƌŽŵĂůĂǁƐƵŝƚƐĞƚƚůĞŵĞŶƚĂŶĚĂďŽƵƚ
ΨϭϬ͘ϬŵŝůůŝŽŶĨƌŽŵĨŝƐĐĂůŶŽƚĞďŝůůƐĂŶĚďĂůĂŶĐĞ
ƚƌĂŶƐĨĞƌƐ͘ĨƚĞƌĂĐĐŽƵŶƚŝŶŐĨŽƌΨϳϱ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐ
ĂŶĚ;Ψϱϭ͘ϬŵŝůůŝŽŶͿŽŶĞͲƚŝŵĞĨŽƌĨƵƚƵƌĞƚĂǆĐŚĂŶŐĞƐ͕
ƚŚĞǇĂůůŽĐĂƚĞĚƚŚŝƐŶĞǁŵŽŶĞǇĂƐƐŚŽǁŶŝŶ&ŝŐƵƌĞϮ͘


WƵďůŝĐĂŶĚ,ŝŐŚĞƌĚƵĐĂƚŝŽŶ
ƐŝƐƚǇƉŝĐĂůůǇƚŚĞĐĂƐĞ͕ĞĚƵĐĂƚŝŽŶƐƉĞŶĚŝŶŐ
ĂĐĐŽƵŶƚĞĚĨŽƌƚŚĞůĂƌŐĞƐƚƐŚĂƌĞŽĨŶĞǁŵŽŶĞǇ
ĂƉƉƌŽƉƌŝĂƚĞĚĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͘KĨ
ƚŚĞĂǀĂŝůĂďůĞΨϭ͘ϭďŝůůŝŽŶ'ĞŶĞƌĂůĂŶĚĚƵĐĂƚŝŽŶ
ĨƵŶĚƐ͕ůĂǁŵĂŬĞƌƐƵƚŝůŝǌĞĚĂďŽƵƚΨϱϮϴ͘ϬŵŝůůŝŽŶ͕Žƌϰϴ
ƉĞƌĐĞŶƚ͕ƚŽƐƵƉƉŽƌƚƉƵďůŝĐĂŶĚŚŝŐŚĞƌĞĚƵĐĂƚŝŽŶ͘
ĚƵĐĂƚŝŽŶͲƌĞůĂƚĞĚĨƵŶĚŝŶŐĐŚĂŶŐĞƐŝŶĐůƵĚĞ͗
x ΨϭϮϳ͘ϵŵŝůůŝŽŶĨŽƌĂϰ͘ϬƉĞƌĐĞŶƚŝŶĐƌĞĂƐĞŝŶƚŚĞ
ǀĂůƵĞŽĨƚŚĞǁĞŝŐŚƚĞĚƉƵƉŝůƵŶŝƚ͕ĨƌŽŵΨϯ͕ϯϵϱƚŽ
Ψϯ͕ϱϯϮ͖
x Ψϯϱ͘ϳŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚΨϰ͘ϯŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
ŝŶ&zϮϬϭϵƚŽĨƵŶĚĂŶƚŝĐŝƉĂƚĞĚĨĂůůϮϬϭϵƐƚƵĚĞŶƚ
ĞŶƌŽůůŵĞŶƚŐƌŽǁƚŚĂĚũƵƐƚŵĞŶƚƐ͖
x ΨϭϰϮ͘ϵŵŝůůŝŽŶŝŶůŽĐĂůƉƌŽƉĞƌƚǇƚĂǆŝŶĐƌĞĂƐĞƐƚŽ
ƐƵƉƉŽƌƚĞŶƌŽůůŵĞŶƚŐƌŽǁƚŚƚŚƌŽƵŐŚƚŚĞĂƐŝĐ
>ĞǀǇ͕sŽƚĞĚΘŽĂƌĚ>ŽĐĂů>ĞǀŝĞƐ͕ĂŶĚƚŚĞ
ŚĂƌƚĞƌ^ĐŚŽŽů>ĞǀǇĐĐŽƵŶƚ͖
x Ψϯϭ͘ϲŵŝůůŝŽŶŝŶůŽĐĂůƉƌŽƉĞƌƚǇƚĂǆŝŶĐƌĞĂƐĞƐ
ƚŚƌŽƵŐŚƚŚĞĂƐŝĐ>ĞǀǇƚŽƉƌŽǀŝĚĞĨŽƌĂƚƌĂŶƐĨĞƌ


ϭ
^ĞĞhƚĂŚ͛ƐďĂůĂŶĐĞĚďƵĚŐĞƚĚĞƚĂŝůŝŶdĂďůĞϭϭ͘
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ĨƌŽŵƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚƚŽƐƵƉƉŽƌƚĐĞƌƚĂŝŶ
ĞĚƵĐĂƚŝŽŶƉƌŽŐƌĂŵƐ͘^ƉĞĐŝĨŝĐĂůůǇ͕ΨϭϮ͘ϴŵŝůůŝŽŶ
ƚŽƚŚĞ>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚĨŽƌ
ĞƋƵĂůŝǌĂƚŝŽŶƚŚƌŽƵŐŚƚŚĞsŽƚĞĚΘŽĂƌĚ>ŽĐĂů
>ĞǀǇWƌŽŐƌĂŵƐĂŶĚΨϭϴ͘ϴŵŝůůŝŽŶƚŽƚŚĞdĞĂĐŚĞƌ
ĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ͖
Ψϭϱ͘ϬŵŝůůŝŽŶĚƵĐĂƚŝŽŶ&ƵŶĚŝŶĂĚĚŝƚŝŽŶƚŽƚŚĞ
Ψϴϰ͘ϬŵŝůůŝŽŶĨƌŽŵĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚʹ
dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚƚŽ
ƐƵƉƉŽƌƚƚŚĞƉƌŽŐƌĂŵĐƌĞĂƚĞĚŝŶ^͘͘ϭϰϵ͕
͞dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐƚ͖͟
ΨϮϲ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚ;ΨϭϬ͘ϬŵŝůůŝŽŶͿŽŶĞͲ
ƚŝŵĞƚŽƐƵƉƉŽƌƚƚŚĞ^ƚƵĚĞŶƚ,ĞĂůƚŚĂŶĚ
ŽƵŶƐĞůŝŶŐ^ƵƉƉŽƌƚWƌŽŐƌĂŵĐƌĞĂƚĞĚŝŶ,͘͘
ϯϳϯ͕͞^ƚƵĚĞŶƚ^ƵƉƉŽƌƚŵĞŶĚŵĞŶƚƐ͖͟
Ψϱ͘ϬŵŝůůŝŽŶƚŽŝŶĐƌĞĂƐĞƉƌŽŐƌĂŵƐƐĞƌǀŝŶŐ
ƐƚƵĚĞŶƚƐĂƚͲƌŝƐŬŽĨĂĐĂĚĞŵŝĐĨĂŝůƵƌĞ͖
Ψϰ͘ϭŵŝůůŝŽŶƚŽƉƌŽǀŝĚĞĂΨϰ͕ϭϬϬƐĂůĂƌǇ
ĂĚũƵƐƚŵĞŶƚƚŽƚĞĂĐŚĞƌƐǁŝƚŚƋƵĂůŝĨǇŝŶŐ
ĞŶĚŽƌƐĞŵĞŶƚƐĂƐƉƌŽǀŝĚĞĚŝŶ,͘͘Ϯϯϲ͕͞dĞĂĐŚĞƌ
^ĂůĂƌǇ^ƵƉƉůĞŵĞŶƚŵĞŶĚŵĞŶƚƐ͖͟
Ψϭϳ͘ϮŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽƐƵƉƉŽƌƚƚŚĞĐƌĞĂƚŝŽŶ
ŽĨƚŚĞhƚĂŚ^ĐŚŽŽů/ŶĨŽƌŵĂƚŝŽŶDĂŶĂŐĞŵĞŶƚ
^ǇƐƚĞŵ;h^/D^ͿĂƐĚĞĨŝŶĞĚŝŶ^͘͘ϭϭϮ͕͞WƵďůŝĐ
ĚƵĐĂƚŝŽŶ/ŶĨŽƌŵĂƚŝŽŶ^ǇƐƚĞŵƐhŶŝĨŽƌŵŝƚǇ
Đƚ͖͟
Ψϱ͘ϱŵŝůůŝŽŶƚŽƐƵƉƉŽƌƚƚŚĞhW^dZdƉƌĞƐĐŚŽŽů
ƉƌŽŐƌĂŵƚŚƌŽƵŐŚ^͘͘ϭϲϲ͕͞^ĐŚŽŽůZĞĂĚŝŶĞƐƐ
ŵĞŶĚŵĞŶƚƐ͖͟
Ψϯ͘ϯŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚΨϮ͘ϳŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
ĨŽƌhƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬ
ƐŽĨƚǁĂƌĞ͕ƚƌĂŝŶŝŶŐ͕ĂŶĚŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͖
Ψϯϯ͘ϮŵŝůůŝŽŶĨŽƌƉĞƌĨŽƌŵĂŶĐĞĨƵŶĚŝŶŐĨŽƌhƚĂŚ
^ǇƐƚĞŵŽĨ,ŝŐŚĞƌĚƵĐĂƚŝŽŶ;h^,ͿĂŶĚhƚĂŚ
^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂůŽůůĞŐĞƐ;hd,Ϳ
ŝŶƐƚŝƚƵƚŝŽŶƐ͖
Ψϱ͘ϬŵŝůůŝŽŶĨŽƌƚŚĞŶŐŝŶĞĞƌŝŶŐ/ŶŝƚŝĂƚŝǀĞǁŚŝĐŚ
ĂŝŵƐƚŽŝŶĐƌĞĂƐĞƚŚĞŶƵŵďĞƌŽĨĞŶŐŝŶĞĞƌŝŶŐĂŶĚ
ĐŽŵƉƵƚĞƌƐĐŝĞŶĐĞŐƌĂĚƵĂƚĞƐĂƚh^,
ŝŶƐƚŝƚƵƚŝŽŶƐ͖
Ψϱ͘ϬŵŝůůŝŽŶĨŽƌŐƌŽǁƚŚĂŶĚƚŽŝŶĐƌĞĂƐĞĐĂƉĂĐŝƚǇ
Ăƚh^,ŝŶƐƚŝƚƵƚŝŽŶƐ͖
Ψϱ͘ϱŵŝůůŝŽŶĨŽƌhd,ŵĂƌŬĞƚĚĞŵĂŶĚ
ƉƌŽŐƌĂŵƐ͖
Ψϭ͘ϬŵŝůůŝŽŶĨŽƌhd,ĞƋƵŝƉŵĞŶƚ͖

x

x

ΨϭϱϬ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌƚŚĞĨŽůůŽǁŝŶŐŶĞǁ
ŚŝŐŚĞƌĞĚƵĐĂƚŝŽŶďƵŝůĚŝŶŐƐ͗ŝǆŝĞ^ƚĂƚĞ
hŶŝǀĞƌƐŝƚǇ^ĐŝĞŶĐĞƵŝůĚŝŶŐ;ΨϱϬ͘ϬŵŝůůŝŽŶͿ͖hƚĂŚ
sĂůůĞǇhŶŝǀĞƌƐŝƚǇEĞǁƵƐŝŶĞƐƐƵŝůĚŝŶŐ;ΨϱϬ͘Ϭ
ŵŝůůŝŽŶͿ͖ĂŶĚtĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇEŽŽƌĚĂ
ŶŐŝŶĞĞƌŝŶŐĂŶĚƉƉůŝĞĚ^ĐŝĞŶĐĞƵŝůĚŝŶŐ;ΨϱϬ͘Ϭ
ŵŝůůŝŽŶͿ͖ĂŶĚ
Ψϴ͘ϭŵŝůůŝŽŶŽŶĞͲƚŝŵĞĂŶĚΨϱϬ͕ϬϬϬŽŶŐŽŝŶŐƚŽ
ƐƵƉƉŽƌƚĐŽƐƚŽǀĞƌƌƵŶƐĨŽƌƉƌŽũĞĐƚƐƚŚĂƚƚŚĞ
>ĞŐŝƐůĂƚƵƌĞĨƵŶĚĞĚŝŶƚŚĞϮϬϭϴ'ĞŶĞƌĂů^ĞƐƐŝŽŶ
ŝŶĐůƵĚŝŶŐΨϰ͘ϰŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌƚŚĞŝǆŝĞ
^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ,ƵŵĂŶWĞƌĨŽƌŵĂŶĐĞĞŶƚĞƌ͕
Ψϯ͘ϬŵŝůůŝŽŶĨŽƌƚŚĞhƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨ
ĂŶĚƚŚĞůŝŶĚ^ƉƌŝŶŐǀŝůůĞƵŝůĚŝŶŐ͕ĂŶĚΨϲϱϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞĂŶĚΨϱϬ͕ϬϬϬŽŶŐŽŝŶŐĨŽƌƚŚĞ^ŶŽǁ
ŽůůĞŐĞ^ƚƵĚĞŶƚ&ĂĐŝůŝƚǇ͘

ŝƌYƵĂůŝƚǇ
dŚĞ>ĞŐŝƐůĂƚƵƌĞƉƌŽǀŝĚĞĚΨϮϴ͘ϮŵŝůůŝŽŶĨŽƌĂŝƌƋƵĂůŝƚǇ
ƌĞůĂƚĞĚƉƌŽũĞĐƚƐŝŶ&zϮϬϭϵĂŶĚ&zϮϬϮϬ͘dŚĂƚ
ĨƵŶĚŝŶŐŝƐĨŽƌƵƉŐƌĂĚĞƐƚŽĞƋƵŝƉŵĞŶƚ͕ŝŶĐĞŶƚŝǀĞƐĨŽƌ
ƉƌŝǀĂƚĞŝŶĚŝǀŝĚƵĂůƐĂŶĚďƵƐŝŶĞƐƐĞƐ͕ƚĞůĞǁŽƌŬŝŶŐ
ŝŶŝƚŝĂƚŝǀĞƐ͕ĂŶĚŵĞƐƐĂŐŝŶŐĂĐƚŝǀŝƚŝĞƐ͘dŚĞĨƵŶĚƐ
ƐƵƉƉŽƌƚƉƌŝǀĂƚĞĂĐƚŝŽŶƚŽůŝŵŝƚŚĂƌŵĨƵůƉŽůůƵƚĂŶƚƐ
ĂŶĚƉƵďůŝĐĞĨĨŽƌƚƐďǇƚŚĞ^ƚĂƚĞƚŽƌĞĚƵĐĞŝŵƉĂĐƚƐ͘
dŚĞŝƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂƌĞĂƐĨŽůůŽǁƐ͗
x ΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌĂŝƌƋƵĂůŝƚǇŵĞƐƐĂŐŝŶŐ
ĐĂŵƉĂŝŐŶƐĂŶĚŽƵƚƌĞĂĐŚŝŶŝƚŝĂƚŝǀĞƐ͖
x Ψϱ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽƉƌŽǀŝĚĞŝŶĐĞŶƚŝǀĞƐĨŽƌ
ďƵƐŝŶĞƐƐĞƐĂŶĚŐŽǀĞƌŶŵĞŶƚĞŶƚŝƚŝĞƐƚŽŝŶƐƚĂůů
ĞůĞĐƚƌŝĐǀĞŚŝĐůĞĐŚĂƌŐŝŶŐĞƋƵŝƉŵĞŶƚ͖
x ΨϮ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽŝŶƐƚĂůůĞůĞĐƚƌŝĐǀĞŚŝĐůĞ
ĐŚĂƌŐŝŶŐƐƚĂƚŝŽŶƐĂƚƐƚĂƚĞͲŽǁŶĞĚĨĂĐŝůŝƚŝĞƐ͖
x Ψϱ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚΨϰ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬƚŽĨƵŶĚĨŝŶĂŶĐŝĂů
ŝŶĐĞŶƚŝǀĞƐĐŽǀĞƌŝŶŐϳϬƉĞƌĐĞŶƚŽĨĐŽŶǀĞƌƐŝŽŶ
ĐŽƐƚƐĨŽƌƐǁŝƚĐŚŝŶŐĨƌŽŵǁŽŽĚͲďƵƌŶŝŶŐĚĞǀŝĐĞƐ
ƚŽŐĂƐͲĨƵĞůĞĚĚĞǀŝĐĞƐĂƐĚĞĨŝŶĞĚŝŶ,͘͘ϯϱϳ͕
͞sŽůƵŶƚĂƌǇtŽŽĚƵƌŶŝŶŐŽŶǀĞƌƐŝŽŶ
WƌŽŐƌĂŵ͖͟
x ΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌĂƉŝůŽƚƉƌŽŐƌĂŵƚŽ
ƉƌŽǀŝĚĞĨƌĞĞƚƌĂŶƐŝƚĚĂǇƐŽŶŵĂŶĚĂƚŽƌǇĂŝƌ
ƋƵĂůŝƚǇĂĐƚŝŽŶĚĂǇƐĂƐĚĞĨŝŶĞĚŝŶ,͘͘ϯϱϯ͕
͞ZĞĚƵĐƚŝŽŶŽĨ^ŝŶŐůĞKĐĐƵƉĂŶĐǇsĞŚŝĐůĞdƌŝƉƐ
WŝůŽƚWƌŽŐƌĂŵ͖͟
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Ψϰ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽƌĞƉůĂĐĞŽůĚĞƌ͕ŵŽƌĞ
ƉŽůůƵƚŝŶŐƐƚĂƚĞƐŶŽǁƉůŽǁƐǁŝƚŚŶĞǁĞƌ͕ĐůĞĂŶĞƌ
ĞƋƵŝƉŵĞŶƚ͖
Ψϲ͘ϮŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽŝŵƉůĞŵĞŶƚƐƚĂƚĞ
ƚĞůĞǁŽƌŬŝŶŐĚŝƌĞĐƚŝǀĞƐ͖ĂŶĚ
Ψϭ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌĂƐƐŝƐƚĂŶĐĞƚŽůŽǁͲ
ŝŶĐŽŵĞĨĂŵŝůŝĞƐƌĞůĂƚĞĚƚŽŚŽŵĞǁĞĂƚŚĞƌŝǌĂƚŝŽŶ
ĂŶĚĞŶĞƌŐǇĞĨĨŝĐŝĞŶĐǇ͘

KƚŚĞƌ,ŝŐŚůŝŐŚƚƐ
KƚŚĞƌƐŝŐŶŝĨŝĐĂŶƚ'&ͬ&ďƵĚŐĞƚĐŚĂŶŐĞƐŝŶĐůƵĚĞ͗
x Ψϱ͘ϵŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚƚŽ
ƌĞƉĂǇƚŚĞ'ĞŶĞƌĂů&ƵŶĚƵĚŐĞƚZĞƐĞƌǀĞĐĐŽƵŶƚ
ĨŽƌǁŝƚŚĚƌĂǁĂůƐƚĂŬĞŶŝŶ&zϮϬϭϬ͖
x Ψϭϴ͘ϵŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚ
ĂŶĚΨϲϵ͘ϭŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞĚƵĐĂƚŝŽŶ
&ƵŶĚƚŽŝŶĐƌĞĂƐĞƚŚĞ^ƚĂƚĞ͛Ɛ'ĞŶĞƌĂů&ƵŶĚ
ƵĚŐĞƚZĞƐĞƌǀĞĐĐŽƵŶƚĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚ
ƵĚŐĞƚZĞƐĞƌǀĞĐĐŽƵŶƚ͖
x Ψϲϳ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚΨϭϲϴ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌƉƌŝƐŽŶ
ĐŽŶƐƚƌƵĐƚŝŽŶĐŽƐƚƐ͖
x Ψϰϲ͘ϯŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵĚĞďƚͲƐĞƌǀŝĐĞ
ƐĂǀŝŶŐƐƚŽƉĂǇĐĂƐŚĨŽƌĐŽŶƐƚƌƵĐƚŝŽŶĐŽƐƚƐ͖
x Ψϯ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚΨϭϳ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
ĨŽƌĨŝƌĞĨŝŐŚƚĞƌƌĞƚŝƌĞŵĞŶƚĐŽƐƚƐĚƵĞƚŽĐŚĂŶŐĞƐŝŶ
ŝŶƐƵƌĂŶĐĞƉƌĞŵŝƵŵĂůůŽĐĂƚŝŽŶ͖
x ΨϭϬ͘ϯŵŝůůŝŽŶŽŶĞͲƚŝŵĞĂŶĚΨϯϴϬ͕ϬϬϬŽŶŐŽŝŶŐ
ĨŽƌKƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞĐŽƐƚƐĨŽƌůĂǁ
ĞŶĨŽƌĐĞŵĞŶƚ͕ĐůĞĂŶƵƉ͕ƐŽďĞƌůŝǀŝŶŐ͕ƐƵďƐƚĂŶĐĞ
ĂďƵƐĞĂŶĚŵĞŶƚĂůŚĞĂůƚŚƐĞƌǀŝĐĞƐ͕ĂŶĚŚŽŵĞůĞƐƐ
ƐĞƌǀŝĐĞƐ͖
x Ψϲ͘ϴŵŝůůŝŽŶĨŽƌZĞĐƌƵŝƚŵĞŶƚĂŶĚZĞƚĞŶƚŝŽŶĨŽƌ
>ĂǁŶĨŽƌĐĞŵĞŶƚͬƌŝŵŝŶĂů:ƵƐƚŝĐĞƉŽƐŝƚŝŽŶƐ
;ĐŽƌƌĞĐƚŝŽŶƐŽĨĨŝĐĞƌƐ͕ƚƌŽŽƉĞƌƐ͕ƐƚĂƚĞĂƚƚŽƌŶĞǇƐ͕
ĂŶĚĐŽƵƌƚĐůĞƌŬƐͿ͖
x Ψϯ͘ϳŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌĂƐƚĂƚĞǁŝĚĞůĂǁ
ĞŶĨŽƌĐĞŵĞŶƚͬƉƵďůŝĐƐĂĨĞƚǇŝŶƚĞůůŝŐĞŶĐĞƚŽŽů͖
x Ψϭϭ͘ϲŵŝůůŝŽŶƚŽƚŚĞĞƉĂƌƚŵĞŶƚŽĨŽƌƌĞĐƚŝŽŶƐ
ĨŽƌŽŵŵƵŶŝƚǇŽƌƌĞĐƚŝŽŶĂůĞŶƚĞƌƐ͖
x Ψϯ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽƚŚĞ'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞ
ĨŽƌƚŚĞ>ĞZĂǇDĐůůŝƐƚĞƌƌŝƚŝĐĂů>ĂŶĚ
ŽŶƐĞƌǀĂƚŝŽŶWƌŽŐƌĂŵ&ƵŶĚ͖
x Ψϭ͘ϴŵŝůůŝŽŶƚŽƚŚĞĞƉĂƌƚŵĞŶƚŽĨŽƌƌĞĐƚŝŽŶƐ
ĨŽƌWƌĞͲ^ĞŶƚĞŶĐĞZĞƉŽƌƚ^ƉĞĐŝĂůŝƐƚƐ͖
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Ψϭϵ͘ϴŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĨŽƌǁŝůĚůĂŶĚ
ĨŝƌĞƐƵƉƉƌĞƐƐŝŽŶĂŶĚƌĞƐĞĞĚŝŶŐ͖
Ψϯ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵƚŽĂƐƐŝƐƚǁŝƚŚ
ƚŚĞĚĂŵĂŐĞƐĨƌŽŵƚŚĞŽĂů,ŽůůŽǁ͕WŽůĞƌĞĞŬ͕
ĂŶĚĂůĚDŽƵŶƚĂŝŶĨŝƌĞƐŝŶhƚĂŚŽƵŶƚǇ͖
ΨϮ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌƐƚƌĂƚĞŐŝĐĂŶĚƚĂƌŐĞƚĞĚ
ĨŽƌĞƐƚĨŝƌĞƚƌĞĂƚŵĞŶƚĂŶĚŵŝƚŝŐĂƚŝŽŶ͖
Ψϱ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĨŽƌƚŚĞ
ŽŶŶĞǀŝůůĞ^Ăůƚ&ůĂƚƐZĞƐƚŽƌĂƚŝŽŶWƌŽũĞĐƚĂƐĂ
ŵĂƚĐŚĨŽƌĂΨϱϬ͘ϬŵŝůůŝŽŶƉƌŽũĞĐƚƉƌĞƉĂƌĞĚďǇ
ƚŚĞƵƌĞĂƵŽĨ>ĂŶĚDĂŶĂŐĞŵĞŶƚ͖
Ψϭϱ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐ͕Ψϭϲ͘ϳŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵ͕ĂŶĚ;ΨϭϮ͘ϭŵŝůůŝŽŶͿŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬ
ĨŽƌDĞĚŝĐĂŝĚĞǆƉĂŶƐŝŽŶ;ƐĞǀĞƌĂůŽƚŚĞƌĨƵŶĚŝŶŐ
ƐŽƵƌĐĞƐĐŽŶƚƌŝďƵƚĞĂƐǁĞůůͿ͖
Ψϭϭ͘ϰŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚ;ΨϮ͘ϰŵŝůůŝŽŶͿŽŶĞͲ
ƚŝŵĞĨŽƌDĞĚŝĐĂŝĚŝŶĨůĂƚŝŽŶ͕ƉĂƌƚŝĐŝƉĂƚŝŽŶ
ŝŶĐƌĞĂƐĞƐ͕ĂŶĚƉƌŽŐƌĂŵĐŚĂŶŐĞƐ͖
Ψϳ͘ϯŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚ;Ψϯ͘ϳŵŝůůŝŽŶͿŽŶĞͲƚŝŵĞ
ƚŽƚƌĂŶƐŝƚŝŽŶϭϱϬŝŶĚŝǀŝĚƵĂůƐǁŝƚŚĚŝƐĂďŝůŝƚŝĞƐ
ĨƌŽŵŝŶƐƚŝƚƵƚŝŽŶĂůƚŽĐŽŵŵƵŶŝƚǇͲďĂƐĞĚĐĂƌĞ͕ŝŶ
ĂĐĐŽƌĚĂŶĐĞǁŝƚŚĂƌĞĐĞŶƚůĂǁƐƵŝƚĂŶĚ
ƐĞƚƚůĞŵĞŶƚ͖
ΨϭϮ͘ϬŵŝůůŝŽŶ;ŝŶĐůƵĚŝŶŐƚŚĞΨϱ͘ϱŵŝůůŝŽŶĨŽƌ
hW^dZdƐŚŽǁŶŽŶƚŚĞƉƌĞǀŝŽƵƐƉĂŐĞͿƚŽĂǁĂƌĚ
ŐƌĂŶƚƐĂŶĚƉĂǇƌĞƐƵůƚƐͲďĂƐĞĚĐŽŶƚƌĂĐƚƐĨŽƌŚŝŐŚͲ
ƋƵĂůŝƚǇƉƌĞƐĐŚŽŽůƉƌŽŐƌĂŵƐƚŚƌŽƵŐŚƚŚĞ^ĐŚŽŽů
ZĞĂĚŝŶĞƐƐŽĂƌĚ͖
ΨϭϭϬ͘Ϭ ŵŝůůŝŽŶ ŽŶĞͲƚŝŵĞ ŝŶ &z ϮϬϭϵ ƚŽ ĂĚĚƌĞƐƐ
ƐƉĂĐĞ ŶĞĞĚƐ ĨŽƌ ƚŚĞ ĞƉĂƌƚŵĞŶƚ ŽĨŐƌŝĐƵůƚƵƌĞ͕
ĞƉĂƌƚŵĞŶƚ ŽĨ ,ĞƌŝƚĂŐĞ ĂŶĚ ƌƚƐ͕ ĂŶĚ ĂŐĞŶĐŝĞƐ
ƌĞƐŝĚŝŶŐ ŽŶ ĂƉŝƚŽů ,ŝůů ĂŶĚ ƐŝŵƵůƚĂŶĞŽƵƐůǇ
ŝŶĐƌĞĂƐĞĞŶĞƌŐǇĞĨĨŝĐŝĞŶĐǇ͖
Ψϱ͘ϱŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌĐŽŶƐƚƌƵĐƚŝŽŶŽĨĂŶĞǁ
ĐĂƉŝƚĂůĨĂĐŝůŝƚǇĨŽƌƚŚĞhƚĂŚƌŵǇEĂƚŝŽŶĂů'ƵĂƌĚ
;ƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚǁŝůůĐŽŶƚƌŝďƵƚĞ
ĂƉƉƌŽǆŝŵĂƚĞůǇΨϭϲ͘ϰŵŝůůŝŽŶ͖Ϳ
Ψϭ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĨŽƌĂϳϱ
ƉĞƌĐĞŶƚƌĞŝŵďƵƌƐĞŵĞŶƚŽĨĐŽƵŶƚǇůĞŐĂů
ĞǆƉĞŶƐĞƐƌĞůĂƚĞĚƚŽZ͘^͘ϮϰϳϳƌŝŐŚƚƐͲŽĨͲǁĂǇ
ůŝƚŝŐĂƚŝŽŶ͖ĂŶĚ
^ŝŐŶŝĨŝĐĂŶƚĐŚĂŶŐĞƐƚŽƚŚĞhƚĂŚ^ĐŝĞŶĐĞ
dĞĐŚŶŽůŽŐǇĂŶĚZĞƐĞĂƌĐŚ/ŶŝƚŝĂƚŝǀĞ͛ƐďƵĚŐĞƚĂŶĚ
ƐƚƌƵĐƚƵƌĞĂƐƉĂƌƚŽĨ^͘͘ϮϭϮ͕͞h^dZ
ŵĞŶĚŵĞŶƚƐ͘͟dŚĞƐĞĐŚĂŶŐĞƐĐĂŶďĞĨŽƵŶĚŝŶ
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ƚŚĞƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ͕ĂŶĚ>ĂďŽƌ
ƐƵďƐĞĐƚŝŽŶŽĨƚŚŝƐƌĞƉŽƌƚ͘




ĞƚĂŝůƐŽĨƚŚĞƐĞƌĞƐŽƵƌĐĞƐĐĂŶďĞĨŽƵŶĚŝŶƚŚĞ
ŝŶĚŝǀŝĚƵĂůƐƵďĐŽŵŵŝƚƚĞĞƐĞĐƚŝŽŶƐŽĨƚŚŝƐƌĞƉŽƌƚ͘





ZsEh



>ĞŐŝƐůĂƚŽƌƐŝĚĞŶƚŝĨŝĞĚŽƚŚĞƌŽŶĞͲƚŝŵĞƐŽƵƌĐĞƐƚŚĂƚ
ƚŚĞǇĂĚĚĞĚƚŽƌĞǀĞŶƵĞŐƌŽǁƚŚ͘&ƌŽŵŶŽŶůĂƉƐŝŶŐ
ƉƌŽŐƌĂŵďĂůĂŶĐĞƐ͕ƚŚĞǇƌĞƚƵƌŶĞĚƚŽƚŚĞ'ĞŶĞƌĂůĂŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚƐĂďŽƵƚΨϭϯ͘ϬŵŝůůŝŽŶŝŶ&zϮϬϮϬ͘
dŚĞǇĂĐĐĞƉƚĞĚΨϭϬ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵ
ĨƌŽŵĂůĂǁƐƵŝƚƐĞƚƚůĞŵĞŶƚ;ƐĞĞdĂďůĞϵͿ͘/ŶƚŽƚĂů͕
ůĞŐŝƐůĂƚŽƌƐŚĂĚĂƚƚŚĞŝƌĚŝƐƉŽƐĂůΨϴ͘ϬďŝůůŝŽŶŝŶ
&zϮϬϮϬĂŶĚΨϳ͘ϴďŝůůŝŽŶŝŶ&zϮϬϭϵ;ƐĞĞdĂďůĞϭϭͿ͘

dŚĞ^ƚĂƚĞ͛ƐƚǁŽĚŝƐĐƌĞƚŝŽŶĂƌǇƐŽƵƌĐĞƐŽĨĨŝŶĂŶĐĞĂƌĞ
ƚŚĞƐĂůĞƐƚĂǆƐƵƉƉŽƌƚĞĚ'ĞŶĞƌĂů&ƵŶĚĂŶĚƚŚĞ
ŝŶĐŽŵĞƚĂǆďĂƐĞĚĚƵĐĂƚŝŽŶ&ƵŶĚ͘KƚŚĞƌŵĂũŽƌ
ƐŽƵƌĐĞƐĂƌĞĨĞĚĞƌĂůĨƵŶĚƐ͕ƚŚĞŐĂƐƚĂǆĚƌŝǀĞŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ͕ƐĂůĞƐƚĂǆĚĞǀŽƚĞĚƚŽ
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ͕ůŽĐĂůƌĞǀĞŶƵĞĨŽƌĞĚƵĐĂƚŝŽŶ͕ĂŶĚ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐ;ĨĞĞĨŽƌƐĞƌǀŝĐĞƌĞǀĞŶƵĞͿ͘&ŝŐƵƌĞϯ
ƐŚŽǁƐŚŽǁƚŚĞƐĞƐŽƵƌĐĞƐĐŽŶƐƚŝƚƵƚĞƚŚĞƚŽƚĂů
ŽƉĞƌĂƚŝŶŐĂŶĚĐĂƉŝƚĂůďƵĚŐĞƚ͘







ĞƐƚŝŵĂƚĞƐŽĨΨϳ͘ϴďŝůůŝŽŶ͘dŚĂƚŝƐϰ͘ϴƉĞƌĐĞŶƚŵŽƌĞ
ƚŚĂŶƚŚĞZĞǀŝƐĞĚ&zϮϬϭϵĞƐƚŝŵĂƚĞŽĨΨϳ͘ϰďŝůůŝŽŶ
;ƐĞĞdĂďůĞϳͿ͘ŚĂŶŐĞƐĚƵĞƚŽůĞŐŝƐůĂƚŝŽŶƉĂƐƐĞĚŝŶ
ƚŚĞϮϬϭϵ'ĞŶĞƌĂůĚĞĐƌĞĂƐĞĚƚŚĞ&zϮϬϮϬĞƐƚŝŵĂƚĞďǇ
ĂƌŽƵŶĚΨϯ͘ϵŵŝůůŝŽŶ;ƐĞĞdĂďůĞϴͿ͘

/>>^/DWd/E'ZsEh
>ĂǁŵĂŬĞƌƐƉĂƐƐĞĚƐĞǀĞƌĂůďŝůůƐƚŚĂƚĂƌĞĞǆƉĞĐƚĞĚƚŽ
ŝŵƉĂĐƚ'ĞŶĞƌĂůĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚƌĞǀĞŶƵĞ
ĞƐƚŝŵĂƚĞƐ͘ƐĞůĞĐƚĨĞǁĂƌĞůŝƐƚĞĚďĞůŽǁ͘ĨƵůůůŝƐƚŝƐ
ƐŚŽǁŶŝŶdĂďůĞϴ͘





,͘͘ϮϮϬ͕͞ZĂĚŝŽĂĐƚŝǀĞtĂƐƚĞŵĞŶĚŵĞŶƚƐ͟
ŝŵƉŽƐĞƐĂƚĂǆŽŶĐĞƌƚĂŝŶƌĂĚŝŽĂĐƚŝǀĞǁĂƐƚĞ
ŐĞŶĞƌĂƚŝŶŐΨϮ͘ϰŵŝůůŝŽŶĨŽƌƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚ͘









,͘͘Ϯϲϴ͕͞dĂǆĂŶĚ&ĞĞZĞǀŝƐŝŽŶƐ͟ĞůŝŵŝŶĂƚĞƐƚŚĞ
ĚĞĚƵĐƚŝŽŶĨŽƌƌŽǇĂůƚǇĂŶĚŽƚŚĞƌĞǆƉĞŶƐĞƐƉĂŝĚƚŽ
ĐĂƉƚŝǀĞŝŶƐƵƌĂŶĐĞĐŽŵƉĂŶŝĞƐŐĞŶĞƌĂƚŝŶŐΨϭ͘ϬŵŝůůŝŽŶ
ĨŽƌƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚ͘

&ŝŐƵƌĞϯʹdŽƚĂůƵĚŐĞƚďǇ^ŽƵƌĐĞŽĨ&ŝŶĂŶĐĞ͕&zϮϬϮϬ


hƚĂŚĞŵƉůŽǇƐĂĐŽŶƐĞŶƐƵƐƌĞǀĞŶƵĞĞƐƚŝŵĂƚŝŶŐ
ƉƌŽĐĞƐƐĨŽƌƚŚĞ'ĞŶĞƌĂůĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚƐ͕ĂƐǁĞůů
ĂƐƚŚĞdƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ͕ƐĂůĞƐƚĂǆĞĂƌŵĂƌŬƐ͕ĂŶĚ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞŵŽŶĞǇ͘ĐŽŶŽŵŝƐƚƐĨƌŽŵƚŚĞ
ůĞŐŝƐůĂƚŝǀĞĂŶĚƚŚĞĞǆĞĐƵƚŝǀĞďƌĂŶĐŚĞƐŽĨ
ŐŽǀĞƌŶŵĞŶƚĂŐƌĞĞƵƉŽŶĂƐŝŶŐůĞƐĞƚŽĨƌĞǀĞŶƵĞ
ƚĂƌŐĞƚƐ͘ŽƚŚďƌĂŶĐŚĞƐƚŚĞŶƵƐĞƚŚŽƐĞƚĂƌŐĞƚƐĨŽƌ
ďƵĚŐĞƚŝŶŐ͘ĂĐŚĞĐĞŵďĞƌĂŶĚ&ĞďƌƵĂƌǇƚŚĞ
ĐŽŶƐĞŶƐƵƐƚĞĂŵƌĞůĞĂƐĞƐƵƉĚĂƚĞĚĞƐƚŝŵĂƚĞƐĨŽƌƚŚĞ
ĐƵƌƌĞŶƚĨŝƐĐĂůǇĞĂƌĂŶĚƉƌŽũĞĐƚŝŽŶƐĨŽƌƚŚĞŶĞǆƚĨŝƐĐĂů
ǇĞĂƌ͘&ŝŶĂůƚĂƌŐĞƚƐʹŝŶĐůƵĚŝŶŐĐŚĂŶŐĞƐĂƐƐŽĐŝĂƚĞĚ
ǁŝƚŚůĞŐŝƐůĂƚŝŽŶʹĐŽŵĞŽƵƚŝŶDĂǇ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞΖƐ
ǆĞĐƵƚŝǀĞƉƉƌŽƉƌŝĂƚŝŽŶƐŽŵŵŝƚƚĞĞ;ͿƚǇƉŝĐĂůůǇ
ĂĚŽƉƚƐƚŚĞƐĞĞƐƚŝŵĂƚĞƐ͘













KŶDĂƌĐŚϭϰ͕ϮϬϭϵ͕ĂĚŽƉƚĞĚĐŽŶƐĞŶƐƵƐŽŶŐŽŝŶŐ
&zϮϬϮϬ'ĞŶĞƌĂůĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚƌĞǀĞŶƵĞ



^͘͘ϭϮ͕͞&/WƌĞŵŝƵŵĞĚƵĐƚŝŽŶƐ͟ĂůůŽǁƐĂƐƚĂƚĞ
ƚĂǆĐƌĞĚŝƚƚŽĐĞƌƚĂŝŶĐŽŵƉĂŶŝĞƐĨŽƌ&/ƉƌĞŵŝƵŵƐ
ƌĞĚƵĐŝŶŐĚƵĐĂƚŝŽŶ&ƵŶĚƌĞǀĞŶƵĞďǇΨϮ͘ϬŵŝůůŝŽŶ͘
^͘͘ϭϳϬ͕͞^ĂůĞƐĂŶĚhƐĞdĂǆZĞǀŝƐŝŽŶƐ͟ĂĚĚƌĞƐƐĞƐ
ǁŚĞŶĂŵĂƌŬĞƚƉůĂĐĞĨĂĐŝůŝƚĂƚŽƌŽƌĂŵĂƌŬĞƚƉůĂĐĞ
ƐĞůůĞƌŝƐƌĞƋƵŝƌĞĚƚŽĐŽůůĞĐƚƐĂůĞƐƚĂǆ͕ŝŶĐƌĞĂƐŝŶŐ
ŽŶŐŽŝŶŐƐĂůĞƐƚĂǆƌĞǀĞŶƵĞďǇΨϲ͘ϱŵŝůůŝŽŶŝŶ&zϮϬϮϭ͘

WWZKWZ/d/KE^
ůƚŽŐĞƚŚĞƌ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚΨϮϭ͘ϴďŝůůŝŽŶŝŶ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨƌŽŵĂůůƐŽƵƌĐĞƐĨŽƌĂůůƉƵƌƉŽƐĞƐŝŶ
&zϮϬϮϬ͘ƐƐŚŽǁŶŝŶdĂďůĞϭ͕ƚŚĂƚƚŽƚĂůŝŶĐůƵĚĞƐ
ƚƌĂŶƐĂĐƚŝŽŶƐŶŽƚƚǇƉŝĐĂůůǇĐŽŶƐŝĚĞƌĞĚ͞ƚŚĞďƵĚŐĞƚ͟ʹ
ƚŚŝŶŐƐůŝŬĞĂĐĐŽƵŶƚĚĞƉŽƐŝƚƐ͕ůŽĂŶĂŶĚŽƚŚĞƌ
ĞŶƚĞƌƉƌŝƐĞĨƵŶĚƐ͕ŝŶƚĞƌŶĂůƐĞƌǀŝĐĞĨƵŶĚƐ͕ĨŝĚƵĐŝĂƌǇ
ĨƵŶĚƐ͕ĂŶĚĐĂƉŝƚĂůƉƌŽũĞĐƚƐĂƉƉƌŽƉƌŝĂƚŝŽŶƐ͘ĚũƵƐƚŝŶŐ
ĨŽƌƚŚŽƐĞĂƉƉƌŽƉƌŝĂƚŝŽŶƐ͕hƚĂŚ͛ƐŽƉĞƌĂƚŝŶŐĂŶĚ
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ĐĂƉŝƚĂůďƵĚŐĞƚʹŝŶĐůƵĚŝŶŐĂƉƉƌŽƉƌŝĂƚŝŽŶƐƚŽ
ĞǆƉĞŶĚĂďůĞĨƵŶĚƐĂŶĚĂĐĐŽƵŶƚƐʹŝƐΨϭϴ͘ϱďŝůůŝŽŶŝŶ
&zϮϬϮϬ;ƐĞĞdĂďůĞϮͿ͘


ϮϬϭϴdŚŝƌĚ^ƉĞĐŝĂů^ĞƐƐŝŽŶ





















&ŝŐƵƌĞϰʹdŽƚĂůƵĚŐĞƚďǇhƐĞ͕&zϮϬϮϬ

>ĞŐŝƐůĂƚŽƌƐĂƉƉƌŽƉƌŝĂƚĞĚΨϴ͘ϬďŝůůŝŽŶĨƌŽŵƚŚĞ
'ĞŶĞƌĂů&ƵŶĚĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚŝŶ&zϮϬϮϬ͕ĂŶ
ŝŶĐƌĞĂƐĞŽĨĨŝǀĞƉĞƌĐĞŶƚŽǀĞƌƚŚĞZĞǀŝƐĞĚ&zϮϬϭϵ
ďƵĚŐĞƚ͘^ƵƉƉůĞŵĞŶƚĂů&zϮϬϭϵĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨƌŽŵ
ƚŚĞ'ĞŶĞƌĂůĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚƐŝŶĐƌĞĂƐĞĚďǇ
ΨϮϱϰ͘ϴŵŝůůŝŽŶ͕ůĂƌŐĞůǇĨŽƌǁŝůĚͲůĂŶĚĨŝƌĞĨŝŐŚƚŝŶŐ͕
ƉƌŝƐŽŶĐŽŶƐƚƌƵĐƚŝŽŶ͕ƌĞƉůĂĐĞŵĞŶƚŽĨĂŐŝŶŐĐĂƉŝƚĂů
ĨĂĐŝůŝƚŝĞƐ͕ĂŶĚƐĂůĂƌǇƐƵƉƉůĞŵĞŶƚƐĨŽƌŶĞǁůǇŚŝƌĞĚ
ƚĞĂĐŚĞƌƐ͘

DW>KzKDWE^d/KE
&Žƌ&zϮϬϮϬ͕ůĞŐŝƐůĂƚŽƌƐƉƌŽǀŝĚĞĚĨƵŶĚŝŶŐĨŽƌ
ŝŶĐƌĞĂƐĞĚĞŵƉůŽǇĞĞĐŽŵƉĞŶƐĂƚŝŽŶĂƐĨŽůůŽǁƐ͗

&ŝŐƵƌĞϰĚŝƐƉůĂǇƐƚŽƚĂůĨƵŶĚŝŶŐďǇĂƌĞĂŽĨ
ĞǆƉĞŶĚŝƚƵƌĞ͘&ŝŐƵƌĞϱƐŚŽǁƐƚŚĞƐĂŵĞďƵƚĨŽƌ
'ĞŶĞƌĂůĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚƐƉĞŶĚŝŶŐŽŶůǇ͘ĞƚĂŝůĞĚ
ƉƌĞƐĞŶƚĂƚŝŽŶƐŽĨƚŚĞďƵĚŐĞƚĐĂŶďĞĨŽƵŶĚŝŶdĂďůĞƐϭ
ƚŚƌŽƵŐŚϲĂƚƚŚĞĞŶĚŽĨƚŚŝƐĐŚĂƉƚĞƌ͘














&ŝŐƵƌĞϱʹ'ĞŶĞƌĂůĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚďǇhƐĞ͕&zϮϬϮϬ



ůŽŶŐǁŝƚŚůĞŐŝƐůĂƚŝŽŶŽŶŵĞĚŝĐĂůĐĂŶŶĂďŝƐĂŶĚ͞ZĞĂů
/͟ĐŽŵƉůŝĂŶĐĞ͕ŶĞŝƚŚĞƌŽĨǁŚŝĐŚŚĂĚĂƐƐŽĐŝĂƚĞĚ
ĨƵŶĚŝŶŐ͕ůĂǁŵĂŬĞƌƐĞŶĂĐƚĞĚ^͘͘ϯϬϬϭ͕͞WƌŝƐŽŶ
&ƵŶĚŝŶŐŵĞŶĚŵĞŶƚƐ͟;ϮϬϭϴ^^ϯͿ͘dŚĞďŝůů
ĂƉƉƌŽƉƌŝĂƚĞĚΨϲϳ͘ϬŵŝůůŝŽŶŝŶ&zϮϬϭϵĂŶĚΨϭϭϬ͘Ϭ
ŵŝůůŝŽŶŽŶŐŽŝŶŐƉůƵƐΨϱϴ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&z
ϮϬϮϬƚŽƚŚĞŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶ
DĂŶĂŐĞŵĞŶƚĨŽƌĐĂƐŚĨƵŶĚŝŶŐŽĨƚŚĞƌĞŵĂŝŶŝŶŐ
ŬŶŽǁŶĐŽƐƚƐŽĨĐŽŶƐƚƌƵĐƚŝŶŐĂŶĞǁƐƚĂƚĞƉƌŝƐŽŶŶĞĂƌ
ƚŚĞ'ƌĞĂƚ^Ăůƚ>ĂŬĞ͘dŚĞΨϭϭϬ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐ
ĂƉƉƌŽƉƌŝĂƚŝŽŶǁĂƐůĂƚĞƌĐŽŶĚŝƚŝŽŶĂůůǇƐǁŝƚĐŚĞĚƚŽ
ŽŶĞͲƚŝŵĞĂƐƉĂƌƚŽĨĂƐƚŽƉͲŐĂƉĐŽŵƉƌŽŵŝƐĞŽŶ
ƌĞǀĞŶƵĞƌĞƐƚƌƵĐƚƵƌŝŶŐ͘

^ƚĂƚĞŐĞŶĐŝĞƐ
x Ψϯϰ͘ϰŵŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐ͕Ψϭϴ͘ϮŵŝůůŝŽŶ
'&ͬ&͕ĨŽƌĂϮ͘ϱƉĞƌĐĞŶƚƐĂůĂƌǇŝŶĐƌĞĂƐĞ͖
x Ψϭϭ͘ϭŵŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐ͕Ψϱ͘ϳŵŝůůŝŽŶ
'&ͬ&͕ĨŽƌŚĞĂůƚŚŝŶƐƵƌĂŶĐĞĐŽƐƚŝŶĐƌĞĂƐĞƐ͖
x ;Ψϭ͘ϭŵŝůůŝŽŶͿĨƌŽŵĂůůƐŽƵƌĐĞƐ͕;ΨϬ͘ϲŵŝůůŝŽŶͿ
'&ͬ&͕ĨŽƌǁŽƌŬĞƌƐ͛ĐŽŵƉĞŶƐĂƚŝŽŶƌĂƚĞ
ƌĞĚƵĐƚŝŽŶ͖
x ΨϬ͘ϰŵŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐ͕ΨϬ͘ϮŵŝůůŝŽŶ'&ͬ&͕
ĨŽƌŽƚŚĞƌƉĂǇƌŽůůĂĚũƵƐƚŵĞŶƚƐ͖ĂŶĚ
x ĚŝƌĞĐƚĞĚĐŽŵƉĞŶƐĂƚŝŽŶĐŚĂŶŐĞƐŝŶĐůƵĚŝŶŐ͗
o Ψϯ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚΨϭϳ͘ϬŵŝůůŝŽŶŽŶĞͲ
ƚŝŵĞŝŶ&zϮϬϭϵĨƌŽŵ'&ĨŽƌĨŝƌĞĨŝŐŚƚĞƌ
ƌĞƚŝƌĞŵĞŶƚ͖
o ΨϮ͘ϮŵŝůůŝŽŶĨƌŽŵ'&;ďĞŐŝŶŶŝŶŐŝŶ&zϮϬϮϭͿ
ĨŽƌƉƵďůŝĐƐĂĨĞƚǇƌĞƚŝƌĞŵĞŶƚ͖
o Ψϭ͘ϱŵŝůůŝŽŶĨƌŽŵ'&ĨŽƌƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƐƚĂĨĨƌĞƚĞŶƚŝŽŶ͖
o ΨϬ͘ϲŵŝůůŝŽŶĨƌŽŵ'&ĨŽƌůĞŐŝƐůĂƚŝǀĞƐƚĂĨĨ
ƌĞƚĞŶƚŝŽŶ͖
o ΨϮ͘ϳŵŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐĨŽƌĚŝƌĞĐƚĐĂƌĞ
ƐƚĂĨĨƐĂůĂƌǇŝŶĐƌĞĂƐĞƐǁŝƚŚŝŶ,ƵŵĂŶ
^ĞƌǀŝĐĞƐ͖
o ΨϮ͘ϬŵŝůůŝŽŶĨƌŽŵ&ĨŽƌhƚĂŚ^ĐŚŽŽůƐĨŽƌ
ƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚƐƚĞƉƐĂŶĚůĂŶĞƐ
ŝŶĐƌĞĂƐĞ͖
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ϳ͘Ϭй
ϲ͘Ϭй

ΨϰϬϬ









Z^Zs&hE^



hŶĚĞƌƐƚĂƚƵƚŽƌǇĚĞƉŽƐŝƚƌƵůĞƐ͕ƚŚĞŝǀŝƐŝŽŶŽĨ
&ŝŶĂŶĐĞĂƵƚŽŵĂƚŝĐĂůůǇĚĞƉŽƐŝƚƐϮϱƉĞƌĐĞŶƚŽĨǇĞĂƌͲ
ĞŶĚ'ĞŶĞƌĂůĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚƌĞǀĞŶƵĞƐƵƌƉůƵƐĞƐ͕
ĂĨƚĞƌĐĞƌƚĂŝŶŽƚŚĞƌƐĞƚͲĂƐŝĚĞƐ͕ŝŶƚŽhƚĂŚΖƐƌĞƐĞƌǀĞ
ĂĐĐŽƵŶƚƐ͘dŚĞƐĞƚƌĂŶƐĨĞƌƐĐĞĂƐĞŽŶĐĞĨƵŶĚďĂůĂŶĐĞƐ
ƌĞĂĐŚƚŚƌĞƐŚŽůĚƐŽĨŶŝŶĞƉĞƌĐĞŶƚŽĨƚŽƚĂů'ĞŶĞƌĂů
&ƵŶĚĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨŽƌƚŚĞ'ĞŶĞƌĂů&ƵŶĚƵĚŐĞƚ
ZĞƐĞƌǀĞĐĐŽƵŶƚ;ŽƚŚĞƌǁŝƐĞŬŶŽǁŶĂƐƚŚĞŐĞŶĞƌĂů
ƌĂŝŶǇĚĂǇĨƵŶĚͿĂŶĚϭϭƉĞƌĐĞŶƚŽĨƚŽƚĂůĚƵĐĂƚŝŽŶ
&ƵŶĚĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨŽƌƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚƵĚŐĞƚ
ZĞƐĞƌǀĞĐĐŽƵŶƚ;ƚŚĞĞĚƵĐĂƚŝŽŶƌĂŝŶǇĚĂǇĨƵŶĚͿ͘











ƐŝǌĞĂďůĞ&zϮϬϭϴƌĞǀĞŶƵĞƐƵƌƉůƵƐŝŶĐƌĞĂƐĞĚƚŚĞ
'ĞŶĞƌĂů&ƵŶĚƵĚŐĞƚZĞƐĞƌǀĞĐĐŽƵŶƚďǇΨϲ͘ϭ
ŵŝůůŝŽŶĂŶĚƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚƵĚŐĞƚZĞƐĞƌǀĞ



ΨϭϱϮ ΨϰϮϲ

Ψϭϰϲ ΨϯϲϮ

ϯ͘Ϭй
Ϯ͘Ϭй
ϭ͘Ϭй

ϮϬϭϵƐƚ

ϮϬϭϴ

&ŝƐĐĂůzĞĂƌ


WƵďůŝĐĚƵĐĂƚŝŽŶ
dŚĞ>ĞŐŝƐůĂƚƵƌĞĚŽĞƐŶŽƚƐĞƚƉĂǇĂŵŽƵŶƚƐĨŽƌƐĐŚŽŽů
ƚĞĂĐŚĞƌƐŽƌŽƚŚĞƌƐĐŚŽŽůĚŝƐƚƌŝĐƚĂŶĚĐŚĂƌƚĞƌƐĐŚŽŽů
ĞŵƉůŽǇĞĞƐ͘>ŽĐĂůĞĚƵĐĂƚŝŽŶĂŐĞŶĐŝĞƐĂŶĚƚŚĞŝƌ
ĞŵƉůŽǇĞĞƐŶĞŐŽƚŝĂƚĞƚŚŽƐĞĐŽŵƉĞŶƐĂƚŝŽŶĐŚĂŶŐĞƐ͘
ƐŵĞŶƚŝŽŶĞĚ͕ůĞŐŝƐůĂƚŽƌƐƉƌŽǀŝĚĞĚΨϭϮϳ͘ϵŵŝůůŝŽŶĨŽƌ
ĂĨŽƵƌƉĞƌĐĞŶƚŝŶĐƌĞĂƐĞŝŶƚŚĞǀĂůƵĞŽĨƚŚĞtĞŝŐŚƚĞĚ
WƵƉŝůhŶŝƚĂŶĚĂŶĂĚĚŝƚŝŽŶĂůΨϮϰ͘ϳŵŝůůŝŽŶƚŽΨϯϵ͘ϲ
ŵŝůůŝŽŶĨƌŽŵƚŚĞdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐ
ĐĐŽƵŶƚ͘dŚĂƚĨƵŶĚŝŶŐŝƐĨŽƌƉƵďůŝĐĞĚƵĐĂƚŝŽŶĐŽƐƚƐ
ŐĞŶĞƌĂůůǇʹƉŽƚĞŶƚŝĂůůǇŝŶĐůƵĚŝŶŐĐŽŵƉĞŶƐĂƚŝŽŶ͘

ϰ͘Ϭй

Ϭ͘Ϭй

ϮϬϭϳ

ΨϬ

Ψϭϰϰ Ψϯϰϵ

ΨϭϬϬ

Ψϭϰϭ Ψϯϰϵ

ΨϮϬϬ

ΨϮϮϱ Ψϰϯϴ

ϱ͘Ϭй

ΨϯϬϬ

ϮϬϭϲ



ϵ͘Ϭй
ϴ͘Ϭй

ϮϬϭϱ



WĐƚ'&ͬ&

ΨϱϬϬ

Ψϭϰϭ ΨϮϵϬ



ĚƵĐĂƚŝŽŶ

ϮϬϭϰ

,ŝŐŚĞƌĚƵĐĂƚŝŽŶ
x Ψϯϯ͘ϰŵŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐ͕ΨϮϱ͘ϴŵŝůůŝŽŶ
'&ͬ&͕ĨŽƌƚŚĞĞƋƵŝǀĂůĞŶƚŽĨĂϮ͘ϱƉĞƌĐĞŶƚƐĂůĂƌǇ
ŝŶĐƌĞĂƐĞ͖ĂŶĚ
x Ψϳ͘ϵŵŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐ͕Ψϲ͘ϭŵŝůůŝŽŶ'&ͬ&͕
ĨŽƌŚĞĂůƚŚŝŶƐƵƌĂŶĐĞĐŽƐƚŝŶĐƌĞĂƐĞƐ͘

ΨϲϬϬ

Ψϭϯϰ ΨϮϲϵ



ϭϬ͘Ϭй

'ĞŶĞƌĂů

ϮϬϭϯ



ΨϳϬϬ

Ψϭϯϯ Ψϭϰϰ



ϮϬϭϮ



ΨϭϮϯ ΨϭϭϬ



ϮϬϭϭ



ϮϬϭϬ ΨϭϬϱ ΨϭϬϱ



ĐĐŽƵŶƚďǇΨϲϰ͘ϲŵŝůůŝŽŶ͘/ŶĂĚĚŝƚŝŽŶƚŽƚŚĞ
ĂƵƚŽŵĂƚŝĐĚĞƉŽƐŝƚƐ͕ůĞŐŝƐůĂƚŽƌƐĂƉƉƌŽƉƌŝĂƚĞĚΨϳϯ͘ϯ
ŵŝůůŝŽŶƚŽƚŚĞŐĞŶĞƌĂůƌĂŝŶǇĚĂǇĨƵŶĚĂŶĚ
ΨϭϮ͘ϬŵŝůůŝŽŶƚŽƚŚĞĞĚƵĐĂƚŝŽŶƌĂŝŶǇĚĂǇĨƵŶĚŝŶ
&zϮϬϭϵ͘dŽŐĞƚŚĞƌ͕ƚŚĞƚŽƚĂůƉƌŽũĞĐƚĞĚďĂůĂŶĐĞŽĨ
Ψϲϲϯ͘ϱŵŝůůŝŽŶƌĞƉƌĞƐĞŶƚƐĂďŽƵƚϴ͘ϳƉĞƌĐĞŶƚŽĨ
&zϮϬϭϵ'ĞŶĞƌĂůĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚĂƉƉƌŽƉƌŝĂƚŝŽŶƐ͘

DŝůůŝŽŶƐ

o Ψϰ͘ϵŵŝůůŝŽŶĨƌŽŵ&ĨŽƌƚĞĂĐŚĞƌƐĂůĂƌǇ
ƐƵƉƉůĞŵĞŶƚƐ͖
o Ψϭ͘ϵŵŝůůŝŽŶĨƌŽŵ'&ĨŽƌ^ǁŽƌŶKĨĨŝĐĞƌWĂǇ
WůĂŶ;h,WdƌŽŽƉĞƌƐĂŶĚ^//ŶǀĞƐƚŝŐĂƚŽƌƐͿ͖
o ΨϮ͘ϱŵŝůůŝŽŶĨƌŽŵ'&ĨŽƌŽƌƌĞĐƚŝŽŶƐ
ĞƌƚŝĨŝĞĚWĂǇWůĂŶ͖
o ΨϬ͘ϰŵŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐĨŽƌƉĂĐŬĂŐĞ
ĂŐĞŶĐǇĐŽŵƉĞŶƐĂƚŝŽŶŝŶĐƌĞĂƐĞƐ͖
o ΨϬ͘ϴŵŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐĨŽƌƐƚĂƚĞƉĂƌŬ
ƐĂůĂƌǇŝŵƉƌŽǀĞŵĞŶƚ͖ĂŶĚ
o ΨϬ͘ϱŵŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐĨŽƌƐƚĂƚĞƉĂƌŬ
ƐĞĂƐŽŶĂůĞŵƉůŽǇĞĞǁĂŐĞƐ͖




&ŝŐƵƌĞϲʹZĂŝŶǇĂǇ&ƵŶĚ^ƚĂƚƵƐ


KĨƚŚĞƚŽƚĂůΨϰϮ͘ϬŵŝůůŝŽŶ'ĞŶĞƌĂů&ƵŶĚƌĞǀĞŶƵĞ
ƐƵƌƉůƵƐ͕ĂŶŽƚŚĞƌΨϯϬ͘ϰŵŝůůŝŽŶǁĞŶƚƚŽƚŚĞDĞĚŝĐĂŝĚ
ƵĚŐĞƚ^ƚĂďŝůŝǌĂƚŝŽŶĐĐŽƵŶƚ͕Ψϰ͘ϬŵŝůůŝŽŶƚŽƚŚĞ
tŝůĚůĂŶĚ&ŝƌĞ^ƵƉƉƌĞƐƐŝŽŶ&ƵŶĚ͕ĂŶĚΨϬ͘ϵŵŝůůŝŽŶƚŽ
ƚŚĞŝƐĂƐƚĞƌZĞĐŽǀĞƌǇĐĐŽƵŶƚ͘ƌŽƵŶĚΨϭ͘ϬŵŝůůŝŽŶ
ƌĞƉĂŝĚƚŚĞ/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞĐĐŽƵŶƚ͘
>ĞŐŝƐůĂƚŽƌƐŵĂĚĞĨƵƌƚŚĞƌĚĞƉŽƐŝƚƐƚŽƚŚĞĨŽƌŵĂůƌĂŝŶǇ
ĚĂǇĨƵŶĚƐƚŚĂƚĂƌĞŶŽƚƐŚŽǁŶŝŶ&ŝŐƵƌĞϲ͘dŚĞǇ
ƌĞƉĂŝĚƉĂƐƚǁŝƚŚĚƌĂǁĂůƐŽĨΨϱ͘ϵŵŝůůŝŽŶ'ĞŶĞƌĂů&ƵŶĚ
ĂŶĚĂƉƉƌŽƉƌŝĂƚĞĚĂŶĂĚĚŝƚŝŽŶĂůΨϭϴ͘ϵŵŝůůŝŽŶƚŽƚŚĞ
ŐĞŶĞƌĂůƌĂŝŶǇĚĂǇĨƵŶĚĂŶĚΨϲϵ͘ϭŵŝůůŝŽŶƚŽƚŚĞ
ĞĚƵĐĂƚŝŽŶƌĂŝŶǇĚĂǇĨƵŶĚƚŽďƌŝŶŐƌĞƐĞƌǀĞƐĐůŽƐĞƌƚŽ
ƚŚĞƐƚĂƚƵƚŽƌǇƚĂƌŐĞƚƐ͘/ŶĐůƵĚŝŶŐƚŚŽƐĞĚĞƉŽƐŝƚƐĂŶĚ
ĂƐƐƵŵŝŶŐŶŽŽƚŚĞƌĐŚĂŶŐĞƐ͕hƚĂŚ͛ƐƌĂŝŶǇĚĂǇĨƵŶĚ
ďĂůĂŶĐĞƐǁŝůůďĞΨϳϱϳ͘ϰŵŝůůŝŽŶŝŶ&zϮϬϮϬʹϵ͘ϱ
ƉĞƌĐĞŶƚŽĨ&zϮϬϮϬĂƉƉƌŽƉƌŝĂƚŝŽŶƐ͘

dDWKZ>>E
dĞŵƉŽƌĂůďĂůĂŶĐĞŝƐĂƐŚŽƌƚͲƚĞƌŵŵĞĂƐƵƌĞŽĨ
ƐƚƌƵĐƚƵƌĂůďĂůĂŶĐĞ͘/ƚĐŽŵƉĂƌĞƐƚŚĞĐƵƌƌĞŶƚďƵĚŐĞƚ
ǇĞĂƌƌĞǀĞŶƵĞƚŽĐƵƌƌĞŶƚďƵĚŐĞƚǇĞĂƌĐŽŵŵŝƚŵĞŶƚƐ
ƚŽĚĞƚĞƌŵŝŶĞǁŚĞƚŚĞƌŽŶŐŽŝŶŐƌĞǀĞŶƵĞĞƋƵĂůƐŽƌ
ĞǆĐĞĞĚƐŽŶŐŽŝŶŐĂƉƉƌŽƉƌŝĂƚŝŽŶƐ͘ŽŵŝŶŐŝŶƚŽƚŚĞ
ϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ďĞĨŽƌĞĂĐĐŽƵŶƚŝŶŐĨŽƌŐƌŽǁƚŚ
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ŝŶĞŝƚŚĞƌĐŽƐƚƐŽƌƌĞǀĞŶƵĞƐ͕hƚĂŚŚĂĚĂƐŵĂůů
ƚĞŵƉŽƌĂůƐƵƌƉůƵƐŽĨΨϭϰ͘ϱŵŝůůŝŽŶ;Ϭ͘ϮƉĞƌĐĞŶƚͿ͘
>ĞŐŝƐůĂƚŽƌƐĐůŽƐĞĚƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶǁŝƚŚĂ
'ĞŶĞƌĂůĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚƚĞŵƉŽƌĂůƐƵƌƉůƵƐŽĨ
ΨϰϮϳ͘ϰŵŝůůŝŽŶʹŵĞĂŶŝŶŐŽŶŐŽŝŶŐƌĞǀĞŶƵĞĞǆĐĞĞĚƐ
ŽŶŐŽŝŶŐĐŽŵŵŝƚŵĞŶƚƐďǇƚŚĂƚĂŵŽƵŶƚ͘,ŽǁĞǀĞƌ͕
ŵŽƌĞƚŚĂŶΨϯϬϬ͘ϬŵŝůůŝŽŶŽĨƚŚŝƐƚĞŵƉŽƌĂůƐƵƌƉůƵƐŝƐ
ĨƌŽŵƚƌĂĚŝƚŝŽŶĂůůǇŽŶŐŽŝŶŐĂƉƉƌŽƉƌŝĂƚŝŽŶƐƚŚĂƚǁĞƌĞ
ƐŚŝĨƚĞĚƚŽŽŶĞͲƚŝŵĞĚƵĞƚŽƵŶĐĞƌƚĂŝŶƚǇƐƵƌƌŽƵŶĚŝŶŐ
ĨƵƚƵƌĞ'ĞŶĞƌĂů&ƵŶĚƌĞǀĞŶƵĞŐƌŽǁƚŚ͘dŽƚŚĞĞǆƚĞŶƚ
ƚŚĂƚƐĂŝĚƵŶĐĞƌƚĂŝŶƚǇŝƐĂĚĚƌĞƐƐĞĚďǇĂƌĞǀĞŶƵĞ
ƌĞƐƚƌƵĐƚƵƌŝŶŐƚĂƐŬĨŽƌĐĞŝŶƚŚĞϮϬϭϵ/ŶƚĞƌŝŵ͕ƚŚŽƐĞ
ŽŶĞͲƚŝŵĞĂƉƉƌŽƉƌŝĂƚŝŽŶƐŵĂǇƐǁŝƚĐŚďĂĐŬƚŽŽŶŐŽŝŶŐ
ďĞĨŽƌĞƚŚĞϮϬϮϬ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͘
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hƚĂŚ͛ƐŐĞŶĞƌĂůŽďůŝŐĂƚŝŽŶ;'KͿďŽŶĚĚĞďƚĚĞĐƌĞĂƐĞĚ
ĨƌŽŵΨϮ͘ϱďŝůůŝŽŶŝŶ&zϮϬϭϴƚŽΨϮ͘ϰďŝůůŝŽŶŝŶ&zϮϬϭϵ͘
dŚĞ>ĞŐŝƐůĂƚƵƌĞŚĂƐĂƵƚŚŽƌŝǌĞĚĂďŽƵƚΨϵϳϴ͘ϳŵŝůůŝŽŶ
ŝŶ'KĚĞďƚĨŽƌƉƌŝƐŽŶĐŽŶƐƚƌƵĐƚŝŽŶĂŶĚ
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶƉƌŽũĞĐƚƐƚŚĂƚŚĂƐŶŽƚǇĞƚďĞĞŶŝƐƐƵĞĚ͘
dŚĞƚŝŵŝŶŐĂŶĚƚĞƌŵƐŽĨĨƵƚƵƌĞďŽŶĚŝƐƐƵĂŶĐĞƐǁŝůů
ĂĨĨĞĐƚƚŽƚĂůĚĞďƚŽƵƚƐƚĂŶĚŝŶŐĂŶĚĚĞďƚƐĞƌǀŝĐĞ
ƉĂǇŵĞŶƚƐ͘

ĞďƚƐĞƌǀŝĐĞĨŽƌƚŚĞďŽŶĚƐǁŝůůďĞĚĞƚĞƌŵŝŶĞĚďǇƚŚĞ
ƚŝŵŝŶŐĂŶĚƚĞƌŵƐŽĨƚŚĞďŽŶĚŝƐƐƵĂŶĐĞƐ͘dŚĞďŝůůĂůƐŽ
ĂƵƚŚŽƌŝǌĞĚhŽĨhĂŶĚh^hƚŽƵƐĞĚŽŶĂƚŝŽŶƐĂŶĚ
ŝŶƐƚŝƚƵƚŝŽŶĂůĨƵŶĚƐĨŽƌƚŚĞĨŽůůŽǁŝŶŐƉƌŽũĞĐƚƐ͗
x hŽĨhʹŽŵƉƌĞŚĞŶƐŝǀĞĂŶĐĞƌĂƌĞĂŶĚ
tŽŵĞŶ͛ƐĂŶĐĞƌƐ͖
x h^hʹ/ŶĨŽƌŵĂƚŝŽŶdĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐƵŝůĚŝŶŐ͖
ĂŶĚ
x h^hDŽĂďĐĂĚĞŵŝĐƵŝůĚŝŶŐ͘
dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ^͘͘Ϯϲϴ͕͞dƌĂŶƐƉŽƌƚĂƚŝŽŶ
/ŶĨƌĂƐƚƌƵĐƚƵƌĞŽŶĚŵĞŶĚŵĞŶƚƐ͕͟ǁŚŝĐŚƐƉĞĐŝĨŝĞĚ
ƵƐĞƐĨŽƌΨϭϰϱ͘ϬŵŝůůŝŽŶŽĨďŽŶĚƉƌŽĐĞĞĚƐĂŶĚ
ĚŝƌĞĐƚĞĚƚŚĂƚΨϭϮ͘ϬŵŝůůŝŽŶďĞƚƌĂŶƐĨĞƌƌĞĚĨƌŽŵƚŚĞ
ŽƵŶƚǇŽĨƚŚĞ&ŝƌƐƚůĂƐƐ,ŝŐŚǁĂǇWƌŽũĞĐƚƐ&ƵŶĚƚŽ
ƚŚĞĞƉĂƌƚŵĞŶƚŽĨdƌĂŶƐƉŽƌƚĂƚŝŽŶĨŽƌƐƉĞĐŝĨŝĞĚ
ƉƌŽũĞĐƚƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ^͘͘ϵ͕͞ZĞǀĞŶƵĞŽŶĚƐĂŶĚ
ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐƵƚŚŽƌŝǌĂƚŝŽŶƐ͕͟ǁŚŝĐŚĂƵƚŚŽƌŝǌĞĚ
ŝƐƐƵĂŶĐĞŽĨƵƉƚŽΨϮϰ͘ϭŵŝůůŝŽŶŝŶďŽŶĚƐĨŽƌ
ƌĞůŽĐĂƚŝŽŶŽĨĂůŝƋƵŽƌƐƚŽƌĞŝŶĚŽǁŶƚŽǁŶ^Ăůƚ>ĂŬĞ
ŝƚǇĂŶĚĨŽƌĐŽŶƐƚƌƵĐƚŝŽŶŽĨůŝƋƵŽƌƐƚŽƌĞƐŝŶƚŚĞ
dĂǇůŽƌƐǀŝůůĞĂŶĚtĞƐƚsĂůůĞǇŝƚǇŵĂƌŬĞƚƐ͖ĂŶĚǁŚŝĐŚ
ĂƵƚŚŽƌŝǌĞĚŝƐƐƵĂŶĐĞŽĨƵƉƚŽΨϮϵϮ͘ϰŵŝůůŝŽŶŝŶďŽŶĚƐ
ĨŽƌƚŚĞĨŽůůŽǁŝŶŐƉƌŽũĞĐƚƐĂƚŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
;^hͿ͕ƚŚĞhŶŝǀĞƌƐŝƚǇŽĨhƚĂŚ;hŽĨhͿ͕hƚĂŚ^ƚĂƚĞ
hŶŝǀĞƌƐŝƚǇ;h^hͿ͕ĂŶĚhƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇhshͿ͗
x ^hʹ^ƚƵĚĞŶƚ,ŽƵƐŝŶŐ&ĂĐŝůŝƚǇ͖
x hŽĨhʹĞŶƚĞƌĨŽƌŽŵƉƌĞŚĞŶƐŝǀĞĂŶĐĞƌĂƌĞ
ĂŶĚtŽŵĞŶ͛ƐĂŶĐĞƌƐĂŶĚZŝĐĞͲĐĐůĞƐ^ƚĂĚŝƵŵ
^ŽƵƚŚŶĚŽŶĞhƉŐƌĂĚĞ͖
x h^hDŽƵŶƚĂŝŶsŝĞǁZĞƐŝĚĞŶĐĞ,Ăůů
ZĞƉůĂĐĞŵĞŶƚ͕ĂƐƚWĂƌŬŝŶŐdĞƌƌĂĐĞ͕^ƉĂĐĞ
ǇŶĂŵŝĐƐ>ĂďŽƌĂƚŽƌǇZĞƐĞĂƌĐŚƵŝůĚŝŶŐ͕ĂŶĚ
^ƉĂĐĞǇŶĂŵŝĐƐ>ĂďŽƌĂƚŽƌǇ,ŝŐŚĂǇƵŝůĚŝŶŐ͖
ĂŶĚ
x hshʹ^ŽƌĞŶƐĞŶĞŶƚĞƌǆƉĂŶƐŝŽŶ͘
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Budget of the State of Utah

ͳǦǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ   ǡȌ
^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
>ŽĐĂůĚƵĐĂƚŝŽŶZĞǀĞŶƵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
ZĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
WƌŝǀĂƚĞWƵƌƉŽƐĞdƌƵƐƚ&ƵŶĚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚŵĞŶƚ&ƵŶĚ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĂƉƐŝŶŐĂůĂŶĐĞ
dŽƚĂů
ƉƉƌŽƉƌŝĂƚŝŽŶĂƚĞŐŽƌŝĞƐ
KƉĞƌĂƚŝŶŐΘĂƉŝƚĂůƵĚŐĞƚƐΎ;dĂďůĞϮͿ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ;dĂďůĞϭϮͿ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ;dĂďůĞϭϯͿ
dƌĂŶƐĨĞƌƐƚŽZĞƐƚ͘&ƵŶĚƐͬĐĐƚƐ͘;dĂďůĞϭϰͿ
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ;dĂďůĞϭϲͿ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ;dĂďůĞϭϳͿ



ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ;dĂďůĞϭϴͿ
dŽƚĂů



&zϮϬϭϵ
&zϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
^ƵƉƉΖů
Ϯ͕ϲϭϰ͕ϭϲϲ
ϵϱ͕ϴϴϰ
;ϯϴ͕ϲϵϮͿ
ϰ͕ϰϳϱ͕ϬϮϲ
ϭϬϬ͕ϲϴϵ
Ϯϵϯ͕ϰϳϬ
Ϯϳ͕ϱϬϬ
ϭϬ͕ϬϬϬ
ϲϯϰ͕ϵϰϱ
;ϭϳ͕ϴϱϭͿ
ϰϱϱ͕ϰϰϬ
Ϯϵ͕ϲϴϰ
Ϯϴϴ͕ϭϯϭ
ϰϭ
ϵϭϮ͕ϭϯϬ
ϲϱ͕ϲϲϯ
ϴϯϭ
ϰ͕ϰϬϮ͕ϭϯϭ
Ϯϴϴ͕ϭϰϵ
Ϯ͕ϬϱϮ͕ϮϲϮ
ϲϳ͕ϭϳϳ
ϳϱ͕ϯϯϭ
Ϯϲ
;ϮϲͿ
ϭϮϱ͕ϴϴϲ
ϯϬ͕ϭϱϵ
ϰ͕ϱϲϱ
ϮϮϰ͕Ϯϵϱ
ϭϵϭ͕ϭϭϳ
ϭϳϯ͕ϮϮϬ
ϴϳϯ͕ϲϭϰ
ϱ͕ϴϱϰ
ϳ͕ϴϬϳ
;ϰ͕ϲϬϳͿ
ϭϵϭ͕ϲϰϴ
Ϯ͕ϮϭϬ
ϲϳϭ͕ϯϱϯ
ϮϬϰ͕ϭϰϳ
ϭ͕ϬϮϵ͕ϰϯϮ
;ϮϮϭ͕ϭϵϲͿ
ϵ͕Ϭϰϳ
;ϰ͕ϵϴϮͿ
ϯ͕Ϭϲϵ͕ϴϬϯ
ϴϰϱ͕Ϭϱϴ
;Ϯ͕ϵϴϯ͕ϴϬϰͿ
;ϲϭϴ͕ϮϭϲͿ
;ϮϱͿ
;ϮϮ͕ϳϲϰͿ
Ψϭϵ͕ϱϴϴ͕ϯϭϱ Ψϭ͕Ϭϰϳ͕ϰϭϱ

&zϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯ͕ϲϭϰ͕ϭϲϲ
ϱϳ͕ϭϵϯ
ϰ͕ϰϳϱ͕ϬϮϲ
ϯϵϰ͕ϭϱϵ
Ϯϳ͕ϱϬϬ
ϭϬ͕ϬϬϬ
ϲϯϰ͕ϵϰϱ
;ϭϳ͕ϴϱϭͿ
ϰϴϱ͕ϭϮϰ
Ϯϴϴ͕ϭϳϮ
ϵϭϮ͕ϭϯϬ
ϲϲ͕ϰϵϱ
ϰ͕ϲϵϬ͕Ϯϳϵ
Ϯ͕ϭϭϵ͕ϰϯϴ
ϳϱ͕ϯϯϭ

WĞƌĐĞŶƚ
ŚĂŶŐĞ

&zϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϱϬϰ͕ϱϯϬ
ͲϰϬ͘ϰй
ϰϬϯ͕Ϭϰϳ
ϰ͕ϴϯϱ͕ϵϬϲ
Ϯϵϭ͘ϱй
ϭϴϬ͕ϵϮϭ
ϯϮ͕ϱϬϬ

ϲ͘ϱй
Ϭ͘Ϭй
ϭ͘ϯй
ϲ͘ϱй
ϯ͘ϯй

ͲϭϬϬ͘Ϭй
ϭϱϲ͕Ϭϰϱ
Ϯϰ͘Ϭй
ϰ͕ϱϲϱ
ϰϭϱ͕ϰϭϮ
ϴϱ͘Ϯй
ϭϳϯ͕ϮϮϬ
ϴϳϵ͕ϰϲϴ
Ϭ͘ϳй
ϯ͕ϮϬϬ
Ͳϱϵ͘Ϭй
ϭϵϯ͕ϴϱϴ
ϭ͘Ϯй
ϴϳϱ͕ϱϬϬ
ϯϬ͘ϰй
ϴϬϴ͕Ϯϯϲ
ͲϮϭ͘ϱй
ϰ͕Ϭϲϱ
Ͳϱϱ͘ϭй
ϯ͕ϵϭϰ͕ϴϲϭ
Ϯϳ͘ϱй
;ϯ͕ϲϬϮ͕ϬϮϬͿ
ϮϬ͘ϳй
;ϮϮ͕ϳϵϬͿ ϴϵϲϮϯ͘Ϯй
ΨϮϬ͕ϲϯϱ͕ϳϮϵ
ϱ͘ϯй

ϲϰϮ͕ϳϲϮ
Ϯϭ͕ϲϭϭ
ϰϮϮ͕ϯϲϰ
ϯϯϲ͕ϰϮϰ
ϭ͕Ϭϴϯ͕ϲϬϭ
ϲϲ͕ϯϵϰ
ϱ͕ϭϳϭ͕ϯϵϭ
Ϯ͕ϮϳϬ͕Ϯϴϳ
ϳϱ͕ϯϴϬ
ϳ
Ϯϱϲ͕ϱϯϲ
ϰ͕ϲϯϵ
ϰϭϵ͕ϲϰϱ
ϭϲϮ͕ϵϵϭ
ϴϵϯ͕ϱϲϭ

WĞƌĐĞŶƚ
ŚĂŶŐĞ
Ͳϰ͘Ϯй
ϲϬϰ͘ϳй
ϴ͘ϭй
Ͳϱϰ͘ϭй
ϭϴ͘Ϯй
ͲϭϬϬ͘Ϭй
ϭ͘Ϯй
ͲϮϮϭ͘ϭй
ͲϭϮ͘ϵй
ϭϲ͘ϳй
ϭϴ͘ϴй
ͲϬ͘Ϯй
ϭϬ͘ϯй
ϳ͘ϭй
Ϭ͘ϭй

ϭϵϮ͕ϰϮϮ
ϳϴϯ͕ϱϰϭ
ϵϰϳ͕ϳϰϴ
ϯ͕ϴϱϬ
ϯ͕ϱϵϴ͕Ϯϲϴ
;ϯ͕ϱϮϱ͕ϰϮϵͿ
;ϰͿ
ΨϮϭ͕ϳϴϰ͕ϴϵϭ

ϲϰ͘ϰй
ϭ͘ϲй
ϭ͘Ϭй
Ͳϱ͘ϵй
ϭ͘ϲй
ͲϭϬϬ͘Ϭй
ͲϬ͘ϳй
ͲϭϬ͘ϱй
ϭϳ͘ϯй
Ͳϱ͘ϯй
Ͳϴ͘ϭй
ͲϮ͘ϭй
ͲϭϬϬ͘Ϭй
ϱ͘ϲй

ϭϲ͕ϳϴϰ͕ϭϵϰ
Ϯϳϲ͕ϯϳϴ
ϯϭϳ͕ϴϮϬ
ϱϮϱ͕Ϯϯϵ
ϭϱ͕ϲϯϭ
ϮϱϬ͕ϵϭϮ

ϲϱϲ͕ϱϯϱ
ϱϯ͕Ϯϭϱ
ϭϵ͕ϭϲϳ
ϱϮ͕ϵϰϯ
ϰ͕ϭϮϵ
ϭϳ͕ϴϴϱ

ϭϳ͕ϰϰϬ͕ϳϮϵ
ϯϮϵ͕ϱϵϮ
ϯϯϲ͕ϵϴϲ
ϱϳϴ͕ϭϴϮ
ϭϵ͕ϳϲϬ
Ϯϲϴ͕ϳϵϲ

ϯ͘ϵй
ϭϵ͘ϯй
ϲ͘Ϭй
ϭϬ͘ϭй
Ϯϲ͘ϰй
ϳ͘ϭй

ϭϴ͕ϱϯϭ͕ϵϴϲ
Ϯϲϴ͕ϱϮϯ
ϯϱϮ͕ϲϭϲ
ϲϲϴ͕ϵϮϭ
ϭϮ͕ϵϴϳ
Ϯϱϴ͕ϭϱϵ

ϲ͘ϯй
Ͳϭϴ͘ϱй
ϰ͘ϲй
ϭϱ͘ϳй
Ͳϯϰ͘ϯй
Ͳϰ͘Ϭй

ϭ͕ϰϭϴ͕ϭϰϬ
Ψϭϵ͕ϱϴϴ͕ϯϭϱ

Ϯϰϯ͕ϱϰϮ
Ψϭ͕Ϭϰϳ͕ϰϭϱ

ϭ͕ϲϲϭ͕ϲϴϯ
ΨϮϬ͕ϲϯϱ͕ϳϮϵ

ϭϳ͘Ϯй
ϱ͘ϯй

ϭ͕ϲϵϭ͕ϲϵϵ
ΨϮϭ͕ϳϴϰ͕ϴϵϭ

ϭ͘ϴй
ϱ͘ϲй

Ύ/ŶĐůƵĚŝŶŐĂƉƉƌŽƉƌŝĂƚŝŽŶƐƚŽĞǆƉĞŶĚĂďůĞĨƵŶĚƐĂŶĚĂĐĐŽƵŶƚƐ͘
EŽƚĞ͗dŚŝƐƐĐŚĞĚƵůĞƐŚŽǁƐĂůůĂƉƉƌŽƉƌŝĂƚŝŽŶƐŝŶĂůůĂĐƚƐŽĨƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂŶĚƚŚĞƌĞĨŽƌĞŝŶĐůƵĚĞƐŝŶƚĞƌͲĂĐĐŽƵŶƚƚƌĂŶƐĨĞƌƐ͕ŝŶƚĞƌŶĂůƉĂǇŵĞŶƚƐ͕
ůŽĂŶĨƵŶĚƐ͕ĂŶĚŽƚŚĞƌĂĐƚŝŽŶƐƚŚĂƚŵƵƐƚďĞĞůŝŵŝŶĂƚĞĚƚŽĂƌƌŝǀĞĂƚĂďƵĚŐĞƚƚŽƚĂů͘^ĞĞƚĂďůĞϮĨŽƌƚŚĞŽƉĞƌĂƚŝŶŐĂŶĚĐĂƉŝƚĂůďƵĚŐĞƚĂŶĚƚĂďůĞƐ
ϭϮƚŚƌŽƵŐŚϭϳĨŽƌŽƚŚĞƌĂƉƉƌŽƉƌŝĂƚŝŽŶĂŶĚĨƵŶĚƚǇƉĞƐ͘
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ʹǦ   ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ   ǡȌ
^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
>ŽĐĂůĚƵĐĂƚŝŽŶZĞǀĞŶƵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
ZĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
WƌŝǀĂƚĞWƵƌƉŽƐĞdƌƵƐƚ&ƵŶĚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚŵĞŶƚ&ƵŶĚ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĂƉƐŝŶŐĂůĂŶĐĞ
dŽƚĂů

&zϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϰϱϵ͕ϬϬϮ
ϯ͕ϵϬϬ
ϰ͕ϮϮϴ͕ϴϱϵ
;ϮϲϬͿ
Ϯϳ͕ϱϬϬ
ϭϬ͕ϬϬϬ
ϲϬϯ͕ϴϰϴ
;ϭϳ͕ϴϱϭͿ
ϰϰϰ͕ϵϱϲ
Ϯϴϴ͕ϭϯϭ
ϵϭϮ͕ϭϯϬ
ϲϭ͕Ϯϴϰ
ϰ͕ϯϴϱ͕ϰϯϭ
ϭ͕ϰϰϱ͕ϭϭϲ
ϳϱ͕ϯϯϭ
Ϯϲ
ϭϮϰ͕ϲϴϲ
ϰ͕ϱϲϱ
Ϯ
ϭϳϮ͕ϰϵϬ
ϴϳϯ͕ϲϭϰ
ϮϬϬ
ϭϴϰ͕ϲϱϮ
ϰϴϲ͕Ϭϯϳ
ϱ͕ϳϱϱ
ϵ͕Ϭϰϳ
ϭ͕Ϯϭϵ͕ϲϳϴ
;ϭ͕ϮϮϯ͕ϵϬϴͿ
;ϮϱͿ
Ψϭϲ͕ϳϴϰ͕ϭϵϰ

&zϮϬϭϵ
^ƵƉƉΖů
;ϭϲϱ͕ϮϵϳͿ
ϯϬϯ͕ϰϳϬ

;ϭϴ͕ϵϬϬͿ
ϰϭ
ϴϯϭ
Ϯϳϴ͕ϰϵϯ
ϰϯ͕ϬϬϭ
;ϮϲͿ
Ϯϵ͕ϳϱϵ

&zϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯ͕ϰϱϵ͕ϬϬϮ
;ϭϲϭ͕ϯϵϳͿ
ϰ͕ϮϮϴ͕ϴϱϵ
ϯϬϯ͕ϮϭϬ
Ϯϳ͕ϱϬϬ
ϭϬ͕ϬϬϬ
ϲϬϯ͕ϴϰϴ
;ϭϳ͕ϴϱϭͿ
ϰϮϲ͕Ϭϱϲ
Ϯϴϴ͕ϭϳϮ
ϵϭϮ͕ϭϯϬ
ϲϮ͕ϭϭϱ
ϰ͕ϲϲϯ͕ϵϮϰ
ϭ͕ϰϴϴ͕ϭϭϳ
ϳϱ͕ϯϯϭ
ϭϱϰ͕ϰϰϱ
ϰ͕ϱϲϱ

;ϮͿ
ϱ͕ϴϱϰ
Ϯ͕ϭϲϵ
ϴϬ͕ϰϭϳ
ϭϯϱ
;ϰ͕ϵϴϮͿ
ϭϵϱ͕ϴϬϬ
;ϴϬ͕ϴϲϲͿ
;ϭϯ͕ϯϲϰͿ
Ψϲϱϲ͕ϱϯϱ

ϭϳϮ͕ϰϵϬ
ϴϳϵ͕ϰϲϴ
ϮϬϬ
ϭϴϲ͕ϴϮϭ
ϱϲϲ͕ϰϱϰ
ϱ͕ϴϵϬ
ϰ͕Ϭϲϱ
ϭ͕ϰϭϱ͕ϰϳϴ
;ϭ͕ϯϬϰ͕ϳϳϰͿ
;ϭϯ͕ϯϵϬͿ
Ψϭϳ͕ϰϰϬ͕ϳϮϵ

WĞƌĐĞŶƚ
ŚĂŶŐĞ

&zϮϬϮϬ
WĞƌĐĞŶƚ
ƉƉƌŽƉƌŝĂƚĞĚ ŚĂŶŐĞ
Ϯ͕ϯϵϱ͕ϴϳϱ
ͲϮ͘ϲй
ͲϰϮϯϴ͘ϵй
ϭϲϳ͕ϬϰϬ ͲϮϬϯ͘ϱй
ϰ͕ϱϲϰ͕Ϭϱϴ
ϳ͘ϵй
ͲϭϭϲϲϮϵ͘ϲй
;ϱϯϬͿ ͲϭϬϬ͘Ϯй
ϯϮ͕ϱϬϬ
ϭϴ͘Ϯй
ͲϭϬϬ͘Ϭй
ϲϭϭ͕ϭϲϬ
ϭ͘Ϯй
Ϯϭ͕ϲϭϭ ͲϮϮϭ͘ϭй
Ͳϰ͘Ϯй
ϰϮϭ͕ϮϴϬ
Ͳϭ͘ϭй
Ϭ͘Ϭй
ϯϯϲ͕ϰϮϰ
ϭϲ͘ϳй
ϭ͕Ϭϴϯ͕ϲϬϭ
ϭϴ͘ϴй
ϭ͘ϰй
ϲϮ͕Ϭϭϱ
ͲϬ͘Ϯй
ϲ͘ϰй
ϱ͕ϭϱϰ͕ϳϮϮ
ϭϬ͘ϱй
ϯ͘Ϭй
ϭ͕ϱϮϰ͕ϭϵϴ
Ϯ͘ϰй
ϳϱ͕ϯϴϬ
Ϭ͘ϭй
ͲϭϬϬ͘Ϭй
Ϯϯ͘ϵй
Ϯϱϲ͕ϱϯϲ
ϲϲ͘ϭй
ϰ͕ϲϯϵ
ϭ͘ϲй
ͲϭϬϬ͘Ϭй
ϰ͕ϬϬϯ
ϭϲϮ͕ϵϵϭ
Ͳϱ͘ϱй
Ϭ͘ϳй
ϴϵϯ͕ϱϲϭ
ϭ͘ϲй
ͲϭϬϬ͘Ϭй
ϭ͘Ϯй
ϭϴϲ͕ϰϭϵ
ͲϬ͘Ϯй
ϭϲ͘ϱй
ϱϲϵ͕ϴϰϴ
Ϭ͘ϲй
Ϯ͘ϯй
ϱ͕ϳϵϯ
Ͳϭ͘ϳй
Ͳϱϱ͘ϭй
ϯ͕ϴϱϬ
Ͳϱ͘ϯй
ϭϲ͘ϭй
ϭ͕Ϯϴϳ͕ϵϲϬ
Ͳϵ͘Ϭй
ϲ͘ϲй
;ϭ͕ϮϵϮ͕ϵϰϯͿ
ͲϬ͘ϵй
ϱϮϲϭϱ͘ϰй
;ϰͿ ͲϭϬϬ͘Ϭй
ϯ͘ϵй Ψϭϴ͕ϱϯϭ͕ϵϴϲ
ϲ͘ϯй

EŽƚĞ͗dŚŝƐƌŽůůͲƵƉƐŚŽǁƐŽƉĞƌĂƚŝŶŐĂŶĚĐĂƉŝƚĂůďƵĚŐĞƚƐŝŶĐůƵĚŝŶŐĞǆƉĞŶĚĂďůĞĨƵŶĚƐĂŶĚĂĐĐŽƵŶƚƐ͘/ƚĞůŝŵŝŶĂƚĞƐĂƉƉƌŽƉƌŝĂƚŝŽŶƐƚŽƉƌŽƉƌŝĞƚĂƌǇ͕ĨŝĚƵĐŝĂƌǇ͕ĂŶĚĐĂƉŝƚĂů
ƉƌŽũĞĐƚƐĨƵŶĚƐĂƐǁĞůůĂƐƚƌĂŶƐĨĞƌƐĂŵŽŶŐĨƵŶĚƐĂŶĚĂĐĐŽƵŶƚƐ͘^ĞĞƚĂďůĞƐϭϮƚŚƌŽƵŐŚϭϳ͘
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ʹǦ   ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ   ǡȌ
WƌŽŐƌĂŵƐ
ůĞĐƚĞĚKĨĨŝĐŝĂůƐ

&zϮϬϭϵ
ƐƚŝŵĂƚĞĚ
ϭϰϮ͕ϲϳϰ

&zϮϬϭϵ
^ƵƉƉΖů
ϴ͕ϱϰϭ

&zϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϱϭ͕Ϯϭϰ

ϭϳ͕ϵϴϱ

ϯϰϱ͕ϯϴϬ

WĞƌĐĞŶƚ
&zϮϬϮϬ
ŚĂŶŐĞ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲ͘Ϭй
ϭϱϬ͕ϱϰϵ

ĚƵůƚŽƌƌĞĐƚŝŽŶƐΘĚŽĨWĂƌĚŽŶƐ

ϯϮϳ͕ϯϵϱ



ŽƵƌƚƐ

ϭϲϲ͕ϯϵϳ

ϯ͕ϲϰϯ

ϭϳϬ͕ϬϰϬ

Ϯ͘Ϯй

ϭϳϮ͕ϮϰϬ

ϭ͘ϯй



WƵďůŝĐ^ĂĨĞƚǇ

ϮϮϵ͕ϭϲϴ

Ϯϯ͕ϲϵϯ

ϮϱϮ͕ϴϲϭ

ϭϬ͘ϯй

Ϯϱϳ͕Ϯϳϴ

ϭ͘ϳй

ϭ͕ϲϭϯ͕ϭϳϱ

ϴ͕ϲϮϰ

ϭ͕ϲϮϭ͕ϳϵϵ

Ϭ͘ϱй

ϭ͕ϳϬϬ͕ϯϲϬ

ϰ͘ϴй

dƌĂŶƐƉŽƌƚĂƚŝŽŶ

ϱ͘ϱй

ϯϰϮ͕ϭϳϳ

WĞƌĐĞŶƚ
ŚĂŶŐĞ
ͲϬ͘ϰй
ͲϬ͘ϵй



KƚŚĞƌĂƉŝƚĂůƵĚŐĞƚƐ

ϭϳϳ͕ϵϭϵ

;ϰϲ͕ϬϬϬͿ

ϭϯϭ͕ϵϭϵ

ͲϮϱ͘ϵй

ϭϰϮ͕ϲϯϵ

ϴ͘ϭй



Ğďƚ^ĞƌǀŝĐĞ

ϯϲϬ͕ϵϯϮ

ϯϮ͕Ϯϯϴ

ϯϵϯ͕ϭϲϵ

ϴ͘ϵй

ϯϴϲ͕ϴϵϮ

Ͳϭ͘ϲй

ĚŵŝŶΘdĞĐŚ^ĞƌǀŝĐĞƐ

ϱϵ͕Ϯϵϰ

ϱϵ͕ϯϴϳ

ϭϭϴ͕ϲϴϭ

ϭϬϬ͘Ϯй

ϭϱϯ͕ϯϯϳ

Ϯϵ͘Ϯй



,ĞƌŝƚĂŐĞΘƌƚƐ

ϯϯ͕ϲϱϲ

Ϯ͕ϰϳϰ

ϯϲ͕ϭϯϬ

ϳ͘ϰй

ϰϮ͕ϬϳϬ

ϭϲ͘ϰй



ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀΘ>ĂďŽƌ
^ŽĐ^ǀĐƐͲ,ĞĂůƚŚ

ϯϯϳ͕ϴϬϭ

ϯϭ͕ϭϭϱ

ϯϲϴ͕ϵϭϲ

ϵ͘Ϯй

ϯϯϳ͕ϱϵϭ

Ͳϴ͘ϱй

ϯ͕ϰϵϲ͕ϯϰϳ

ϯϮϮ͕ϭϲϲ

ϯ͕ϴϭϴ͕ϱϭϯ

ϵ͘Ϯй

ϰ͕ϰϮϬ͕ϬϬϰ

ϭϱ͘ϴй



^ŽĐ^ǀĐƐͲ,ƵŵĂŶ^ǀĐƐΘzŽƵƚŚŽƌƌ

ϵϯϭ͕ϭϭϭ

Ϯϳ͕ϱϴϱ

ϵϱϴ͕ϲϵϳ

ϯ͘Ϭй

ϵϳϰ͕ϳϰϴ

ϭ͘ϳй



^ŽĐ^ǀĐƐͲtŽƌŬĨŽƌĐĞΘZĞŚĂď^ǀĐƐ

ϵϳϯ͕ϴϰϲ

;ϭϱ͕ϭϳϯͿ

ϵϱϴ͕ϲϳϯ

Ͳϭ͘ϲй

ϵϯϮ͕ϰϬϲ

ͲϮ͘ϳй



,ŝŐŚĞƌĚͲŽůůĞŐĞƐΘhŶŝǀĞƌƐŝƚŝĞƐ



,ŝŐŚĞƌĚͲƉƉůŝĞĚdĞĐŚŽůůĞŐĞ



,ŝŐŚĞƌĚͲƵŝůĚŝŶŐƐ

ϭϲϴ͕ϱϵϴ

EĂƚƵƌĂůZĞƐŽƵƌĐĞƐΘŶĞƌŐǇĞǀ

Ϯϲϳ͕ϮϱϬ

ϲϮ͕Ϯϵϳ

ϯϮϵ͕ϱϰϴ

ŐƌŝĐƵůƚƵƌĞ͕ŶǀYƵĂů͕ΘWƵďůŝĐ>ĂŶĚƐ

ϭϱϮ͕Ϭϳϳ

;Ϯ͕ϳϰϱͿ

ϳϯϯ͕ϭϬϬ
ϰ͕ϰϬϬ͕ϰϳϱ

,ŝŐŚĞƌĚͲ^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝŽŶ

,ŝŐŚĞƌĚͲhƚĂŚĚEĞƚǁŽƌŬ




WƵďůŝĐĚͲ^ƚĂƚĞĚŵŝŶΘŐĞŶĐŝĞƐ
WƵďůŝĐĚͲDŝŶ^ĐŚŽŽůWƌŽŐƌĂŵ



WƵďůŝĐĚͲ^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵ



WƵďůŝĐĚͲƵŝůĚŝŶŐƐ
ĂƉWƌĞƐĚ͕,ZD͕ĂŶĚĂƌĞĞƌ^ǀĐ
EĂƚŝŽŶĂů'ƵĂƌĚΘsĞƚĞƌĂŶƐΖĨĨĂŝƌƐ
>ĞŐŝƐůĂƚƵƌĞ
dŽƚĂů





ϱϭ͕ϭϲϴ

ϳϮ

ϱϭ͕ϮϰϬ

Ϭ͘ϭй

ϴϲ͕Ϯϯϯ

ϲϴ͘ϯй

ϭ͕ϴϬϱ͕Ϭϳϳ

ϵϴϬ

ϭ͕ϴϬϲ͕Ϭϱϳ

Ϭ͘ϭй

ϭ͕ϴϵϳ͕ϳϴϴ

ϱ͘ϭй

ϭϭϯ͕ϱϵϭ

ϭϬ͘ϭй

ϭϬϯ͕ϭϰϲ
ϱϲ͕ϱϭϳ

ϭϬϯ͕ϭϰϲ
Ϯ͕Ϯϯϱ

ϱϱ͕ϭϭϰ

Ͳϲ͘Ϯй

ϭϱϲ͕ϰϬϬ

Ͳϳ͘Ϯй

Ϯϯ͘ϯй

Ϯϵϯ͕Ϭϯϳ

Ͳϭϭ͘ϭй

ϭϰϵ͕ϯϯϭ

Ͳϭ͘ϴй

ϭϲϰ͕ϵϯϮ

ϭϬ͘ϰй

ϯ͕ϲϰϯ

ϳϯϲ͕ϳϰϯ

Ϭ͘ϱй

ϳϴϮ͕Ϯϯϵ

ϲ͘Ϯй

ϯ͕ϭϲϰ

ϰ͕ϰϬϯ͕ϲϯϵ

Ϭ͘ϭй

ϰ͕ϳϳϯ͕ϲϱϳ

ϴ͘ϰй

ϯϯ͕ϮϱϬ

Ϭ͘Ϭй

Ϯ͕ϵϵϱ

ϯϮϬ͘ϭй

ϲ͕ϵϵϭ
ϭϭϴ͕ϯϳϮ
ϯϱ͕Ϭϵϲ
Ψϭϴ͕ϱϯϭ͕ϵϴϲ

Ͳϵϰ͘Ϭй
Ͳϯ͘ϭй
Ͳϭ͘ϰй
ϲ͘ϯй

ϯϯ͕ϮϱϬ

ϰ͘Ϭй

ϯϯ͕ϮϱϬ

ϳϭϯ
ϱ͕ϵϭϳ
ϭϮϮ͕ϮϭϮ
ϯϰ͕ϵϴϬ
Ψϭϲ͕ϳϴϰ͕ϭϵϰ

ϱϴ͕ϳϱϮ
ϭϲϴ͕ϱϵϴ

ϳϭϯ
ϭϭϬ͕Ϭϯϵ
;ϯϰͿ
ϲϬϲ
Ψϲϱϲ͕ϱϯϱ

ϭϭϱ͕ϵϱϲ
ϭϮϮ͕ϭϳϴ
ϯϱ͕ϱϴϲ
Ψϭϳ͕ϰϰϬ͕ϳϮϵ

ϭϴϱϵ͘ϵй
Ϭ͘Ϭй
ϭ͘ϳй
ϯ͘ϵй

EŽƚĞ͗dŚŝƐƌŽůůͲƵƉƐŚŽǁƐŽƉĞƌĂƚŝŶŐĂŶĚĐĂƉŝƚĂůďƵĚŐĞƚƐŝŶĐůƵĚŝŶŐĞǆƉĞŶĚĂďůĞĨƵŶĚƐĂŶĚĂĐĐŽƵŶƚƐ͘/ƚĞůŝŵŝŶĂƚĞƐĂƉƉƌŽƉƌŝĂƚŝŽŶƐƚŽƉƌŽƉƌŝĞƚĂƌǇ͕ĨŝĚƵĐŝĂƌǇ͕ĂŶĚĐĂƉŝƚĂů
ƉƌŽũĞĐƚƐĨƵŶĚƐĂƐǁĞůůĂƐƚƌĂŶƐĨĞƌƐĂŵŽŶŐĨƵŶĚƐĂŶĚĂĐĐŽƵŶƚƐ͘^ĞĞƚĂďůĞƐϭϮƚŚƌŽƵŐŚϭϳ͘












1-12

Office of the Legislative Fiscal Analyst

Budget of the State of Utah




























Statewide Summary

͵ǦǦ ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ ǡ ǡƬ  ǡȌ
^ŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
dŽƚĂů

KŶŐŽŝŶŐ
Ϯ͕ϲϭϰ͕ϭϲϲ
ϰ͕ϰϳϱ͕ϬϮϲ
Ϯϳ͕ϱϬϬ
Ψϳ͕ϭϭϲ͕ϲϵϮ

WƌŽŐƌĂŵƐ
ůĞĐƚĞĚKĨĨŝĐŝĂůƐ
ĚƵůƚŽƌƌĞĐƚŝŽŶƐΘĚŽĨWĂƌĚŽŶƐ
ŽƵƌƚƐ
WƵďůŝĐ^ĂĨĞƚǇ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
KƚŚĞƌĂƉŝƚĂůƵĚŐĞƚƐ
Ğďƚ^ĞƌǀŝĐĞ
ĚŵŝŶΘdĞĐŚ^ĞƌǀŝĐĞƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀΘ>ĂďŽƌ
^ŽĐ^ǀĐƐͲ,ĞĂůƚŚ
^ŽĐ^ǀĐƐͲ,ƵŵĂŶ^ǀĐƐΘzŽƵƚŚŽƌƌ
^ŽĐ^ǀĐƐͲtŽƌŬĨŽƌĐĞΘZĞŚĂď^ǀĐƐ
,ŝŐŚĞƌĚͲ^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝŽŶ
,ŝŐŚĞƌĚͲŽůůĞŐĞƐΘhŶŝǀĞƌƐŝƚŝĞƐ
,ŝŐŚĞƌĚͲƉƉůŝĞĚdĞĐŚŽůůĞŐĞ
,ŝŐŚĞƌĚͲhƚĂŚĚEĞƚǁŽƌŬ
,ŝŐŚĞƌĚͲƵŝůĚŝŶŐƐ
EĂƚƵƌĂůZĞƐŽƵƌĐĞƐΘŶĞƌŐǇĞǀ
ŐƌŝĐƵůƚƵƌĞ͕ŶǀYƵĂů͕ΘWƵďůŝĐ>ĂŶĚƐ
WƵďůŝĐĚͲ^ƚĂƚĞĚŵŝŶΘŐĞŶĐŝĞƐ
WƵďůŝĐĚͲDŝŶ^ĐŚŽŽůWƌŽŐƌĂŵ
WƵďůŝĐĚͲ^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵ
WƵďůŝĐĚͲƵŝůĚŝŶŐƐ
ĂƉWƌĞƐĚ͕,ZD͕ĂŶĚĂƌĞĞƌ^ǀĐ
EĂƚŝŽŶĂů'ƵĂƌĚΘsĞƚĞƌĂŶƐΖĨĨĂŝƌƐ
>ĞŐŝƐůĂƚƵƌĞ
^ƵďƚŽƚĂů͕KƉĞƌĂƚŝŶŐΘĂƉŝƚĂů

ϲϰ͕ϰϳϬ
ϯϭϳ͕ϳϵϰ
ϭϯϴ͕ϱϴϮ
ϵϳ͕ϵϮϵ
Ϯ͕ϱϬϬ
ϭϮϮ͕Ϭϲϵ
ϳϭ͕ϳϱϴ
Ϯϱ͕ϱϱϰ
ϭϲ͕Ϯϭϵ
ϵϲ͕ϱϵϮ
ϱϱϰ͕ϴϳϭ
ϰϴϰ͕ϭϭϲ
ϴϳ͕ϳϮϱ
ϰϲ͕ϯϴϯ
ϵϱϳ͕ϰϰϱ
ϵϱ͕ϱϯϯ
Ϯϳ͕ϴϲϴ
ϰϰ͕ϯϮϱ
ϯϯ͕ϯϮϱ
ϭϯϱ͕ϱϯϮ
ϯ͕ϮϯϮ͕ϲϵϳ
ϭϰ͕ϱϬϬ
ϰ͕ϵϰϬ
ϭϬ͕ϱϯϲ
ϯϮ͕ϭϬϬ
ϲ͕ϳϭϱ͕ϯϲϭ

ϭ

ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞƐ&ƵŶĚƐϮ
ϯ
dƌĂŶƐĨĞƌƐƚŽKƚŚĞƌĐĐƚƐΘ&ƵŶĚƐ
dŽƚĂů

&zϮϬϭϵ
KŶĞͲƚŝŵĞ
ϱϳ͕ϭϵϯ
ϯϵϰ͕ϭϱϵ
ϭϬ͕ϬϬϬ
Ψϰϲϭ͕ϯϱϮ
ϵ͕ϯϴϭ
ϭϭ͕ϳϯϳ
ϳϮϵ
Ϯ͕ϰϯϰ
ϭ͕ϵϳϱ
ϵ͕ϮϱϬ
;ϯϱ͕ϵϭϭͿ
;ϰ͕ϰϳϮͿ
ϱ͕ϵϬϲ
ϭϳ͕ϲϵϬ
;ϰϱ͕ϭϳϵͿ
ϯ͕ϴϵϭ
Ϯ͕Ϯϱϴ
Ϯϯ
ϴ͕ϴϲϯ
;ϭ͕ϯϵϵͿ
ϱ͕ϵϯϱ
ϯϬϬ
Ϯϵ͕ϱϴϲ
ϲ͕Ϭϵϰ
ϰ͕ϮϮϬ
ϯ͕ϰϱϱ
ϳϭϯ
ϭϭϬ͕Ϭϵϳ
ϲϲϭ
ϯ͕ϱϳϲ
ϭϱϭ͕ϴϭϯ
ϭϬ͕ϰϬϬ

ϭϰϵ
ϰϬϭ͕ϭϴϮ
Ψϳ͕ϭϭϲ͕ϲϵϮ

Ϯϵϵ͕ϭϯϵ
Ψϰϲϭ͕ϯϱϮ

&zϮϬϮϬ
KŶĞͲƚŝŵĞ
ϰϬϯ͕Ϭϰϳ
ϭϴϬ͕ϵϮϭ

dŽƚĂů
Ϯ͕ϲϳϭ͕ϯϱϵ
ϰ͕ϴϲϵ͕ϭϴϱ
ϯϳ͕ϱϬϬ
Ψϳ͕ϱϳϴ͕Ϭϰϰ

KŶŐŽŝŶŐ
Ϯ͕ϱϬϰ͕ϱϯϬ
ϰ͕ϴϯϱ͕ϵϬϲ
ϯϮ͕ϱϬϬ
Ψϳ͕ϯϳϮ͕ϵϯϲ

ϳϯ͕ϴϱϭ
ϯϮϵ͕ϱϯϭ
ϭϯϵ͕ϯϭϭ
ϭϬϬ͕ϯϲϮ
ϰ͕ϰϳϱ
ϭϯϭ͕ϯϭϵ
ϯϱ͕ϴϰϳ
Ϯϭ͕Ϭϴϯ
ϮϮ͕ϭϮϰ
ϭϭϰ͕Ϯϴϭ
ϱϬϵ͕ϲϵϯ
ϰϴϴ͕ϬϬϳ
ϴϵ͕ϵϴϯ
ϰϲ͕ϰϬϲ
ϵϲϲ͕ϯϬϴ
ϵϰ͕ϭϯϱ
ϯϯ͕ϴϬϯ
ϯϬϬ
ϳϯ͕ϵϭϭ
ϯϵ͕ϰϭϴ
ϭϯϵ͕ϳϱϮ
ϯ͕Ϯϯϲ͕ϭϱϮ
ϭϰ͕ϱϬϬ
ϳϭϯ
ϭϭϱ͕Ϭϯϳ
ϭϭ͕ϭϵϲ
ϯϱ͕ϲϳϲ
ϲ͕ϴϲϳ͕ϭϳϰ

ϱϬ͕ϰϱϰ
Ϯϵϲ͕ϲϳϬ
ϭϰϰ͕ϱϭϮ
ϵϭ͕ϮϬϬ
Ϯ͕ϵϮϭ
ϳϱ͕ϯϯϵ
ϳϭ͕ϱϯϱ
ϯϬ͕ϭϴϵ
Ϯϭ͕ϯϱϱ
ϵϬ͕ϱϮϯ
ϱϲϰ͕ϳϳϬ
ϱϬϵ͕ϴϴϮ
ϵϰ͕ϳϴϯ
ϴϭ͕Ϯϯϯ
ϭ͕Ϭϭϰ͕Ϯϯϱ
ϭϬϰ͕ϭϲϰ
Ϯϴ͕ϭϲϬ

ϭϵ͕ϯϴϮ
ϯϳ͕ϮϳϬ
ϴϱϵ
Ϯϱ͕ϴϴϭ
ϯ͕ϱϬϴ
ϲϳ͕ϯϬϬ
;ϯϯ͕ϮϳϰͿ
ϴϴϯ
ϱ͕ϰϱϮ
ϭϱ͕ϵϭϰ
;ϭϱ͕ϲϱϴͿ
;ϴϰϰͿ
Ϯ͕ϲϯϰ

ϰϱ͕ϳϬϵ
ϯϯ͕Ϭϰϴ
ϭϱϴ͕Ϯϵϱ
ϯ͕ϰϮϭ͕ϮϮϬ
ϭϰ͕ϱϬϬ

ϴ͕ϬϬϲ
ϭϰ͕ϱϰϭ
Ϯϳ͕ϭϬϵ
;Ϯϵ͕ϵϱϲͿ

ϱϯ͕ϳϭϱ
ϰϳ͕ϱϴϴ
ϭϴϱ͕ϰϬϰ
ϯ͕ϯϵϭ͕Ϯϲϱ
ϭϰ͕ϱϬϬ

ϰ͕ϵϳϭ
ϭϬ͕ϳϱϮ
ϯϮ͕Ϭϭϱ
ϲ͕ϵϵϮ͕ϰϯϯ

ϭ͕ϭϬϲ
ϲ͕ϯϴϬ
Ϯ͕ϴϭϵ
ϭϲϲ͕ϱϭϬ

ϲ͕Ϭϳϲ
ϭϳ͕ϭϯϮ
ϯϰ͕ϴϯϰ
ϳ͕ϭϱϴ͕ϵϰϯ

ϭϬ͕ϰϬϬ
ϭϰϵ
ϳϬϬ͕ϯϮϭ
Ψϳ͕ϱϳϴ͕Ϭϰϰ

Ϯ͕ϭϮϱ
ϯϳϴ͕ϯϳϵ
Ψϳ͕ϯϳϮ͕ϵϯϲ

Ϯ͕ϬϬϬ
ϰϭϱ͕ϰϱϴ
Ψϱϴϯ͕ϵϲϳ

ϰ͕ϭϮϱ
ϳϵϯ͕ϴϯϲ
Ψϳ͕ϵϱϲ͕ϵϬϰ

Ψϱϴϯ͕ϵϲϳ

Ϯ͕Ϯϰϯ
;ϵϯͿ
ϱ͕Ϭϰϳ

dŽƚĂů
Ϯ͕ϵϬϳ͕ϱϳϳ
ϱ͕Ϭϭϲ͕ϴϮϳ
ϯϮ͕ϱϬϬ
Ψϳ͕ϵϱϲ͕ϵϬϰ
ϲϵ͕ϴϯϲ
ϯϯϯ͕ϵϯϵ
ϭϰϱ͕ϯϳϬ
ϭϭϳ͕Ϭϴϭ
ϲ͕ϰϮϵ
ϭϰϮ͕ϲϯϵ
ϯϴ͕Ϯϲϭ
ϯϭ͕ϬϳϮ
Ϯϲ͕ϴϬϳ
ϭϬϲ͕ϰϯϳ
ϱϰϵ͕ϭϭϯ
ϱϬϵ͕Ϭϯϴ
ϵϳ͕ϰϭϳ
ϴϭ͕Ϯϯϯ
ϭ͕Ϭϭϲ͕ϰϳϵ
ϭϬϰ͕Ϭϳϭ
ϯϯ͕ϮϬϳ

ϭ͘^ĞĞdĂďůĞϭϮ
Ϯ͘^ĞĞdĂďůĞϭϯ
ϯ͘^ĞĞdĂďůĞƐϭϱ͕ϭϳ͕Θϭϴ
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ͶǦ ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ ǡ ǡƬ  ǡȌ
^ŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dŽƚĂů
WƌŽŐƌĂŵƐ
ůĞĐƚĞĚKĨĨŝĐŝĂůƐ
ĚƵůƚŽƌƌĞĐƚŝŽŶƐΘĚŽĨWĂƌĚŽŶƐ
ŽƵƌƚƐ
WƵďůŝĐ^ĂĨĞƚǇ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
KƚŚĞƌĂƉŝƚĂůƵĚŐĞƚƐ
Ğďƚ^ĞƌǀŝĐĞ
ĚŵŝŶΘdĞĐŚ^ĞƌǀŝĐĞƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀΘ>ĂďŽƌ
^ŽĐ^ǀĐƐͲ,ĞĂůƚŚ
^ŽĐ^ǀĐƐͲ,ƵŵĂŶ^ǀĐƐΘzŽƵƚŚŽƌƌ
^ŽĐ^ǀĐƐͲtŽƌŬĨŽƌĐĞΘZĞŚĂď^ǀĐƐ
,ŝŐŚĞƌĚͲ^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝŽŶ
,ŝŐŚĞƌĚͲŽůůĞŐĞƐΘhŶŝǀĞƌƐŝƚŝĞƐ
,ŝŐŚĞƌĚͲƉƉůŝĞĚdĞĐŚŽůůĞŐĞ
,ŝŐŚĞƌĚͲhƚĂŚĚEĞƚǁŽƌŬ
,ŝŐŚĞƌĚͲƵŝůĚŝŶŐƐ
EĂƚƵƌĂůZĞƐŽƵƌĐĞƐΘŶĞƌŐǇĞǀ
ŐƌŝĐƵůƚƵƌĞ͕ŶǀYƵĂů͕ΘWƵďůŝĐ>ĂŶĚƐ
WƵďůŝĐĚͲ^ƚĂƚĞĚŵŝŶΘŐĞŶĐŝĞƐ
WƵďůŝĐĚͲDŝŶ^ĐŚŽŽůWƌŽŐƌĂŵ
WƵďůŝĐĚͲ^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵ
WƵďůŝĐĚͲƵŝůĚŝŶŐƐ
ĂƉWƌĞƐĚ͕,ZD͕ĂŶĚĂƌĞĞƌ^ǀĐ
EĂƚŝŽŶĂů'ƵĂƌĚΘsĞƚĞƌĂŶƐΖĨĨĂŝƌƐ
>ĞŐŝƐůĂƚƵƌĞ
^ƵďƚŽƚĂů͕KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂů
ϭ

ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐϮ
dƌĂŶƐĨĞƌƐƚŽKƚŚĞƌĐĐƚƐΘ&ƵŶĚƐϯ
dŽƚĂů





&zϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϲϭϰ͕ϭϲϲ
ϵϱ͕ϴϴϰ
ϰ͕ϰϳϱ͕ϬϮϲ
ϭϬϬ͕ϲϴϵ
Ϯϳ͕ϱϬϬ
ϭϬ͕ϬϬϬ
Ψϳ͕ϯϮϯ͕Ϯϲϱ
ϳϮ͕ϭϴϳ
ϯϮϬ͕ϳϴϰ
ϭϯϵ͕ϱϱϱ
ϵϴ͕ϰϭϳ
ϰ͕ϰϳϱ
ϭϯϭ͕ϯϭϵ
ϰϬ͕ϬϬϯ
Ϯϭ͕ϮϬϱ
ϮϬ͕Ϯϲϰ
ϭϭϱ͕ϲϲϵ
ϱϯϬ͕ϲϵϲ
ϰϵϬ͕ϲϯϯ
ϴϵ͕ϳϲϲ
ϰϲ͕ϯϯϰ
ϵϲϱ͕ϯϮϴ
ϵϰ͕ϭϯϱ
ϯϭ͕ϱϲϴ
ϯϬϬ
ϰϲ͕ϭϬϳ
ϯϰ͕ϱϮϱ
ϭϯϲ͕ϱϱϬ
ϯ͕ϮϯϮ͕ϵϴϴ
ϭϰ͕ϱϬϬ
ϳϭϯ
ϰ͕ϵϲϬ
ϭϭ͕ϯϬϬ
ϯϰ͕ϳϮϬ
ϲ͕ϳϮϵ͕ϬϬϭ
ϱ͕ϬϬϬ
ϭϰϵ
ϱϴϵ͕ϭϭϲ
Ψϳ͕ϯϮϯ͕Ϯϲϱ

&zϮϬϭϵ
^ƵƉƉΖů
;ϯϴ͕ϲϵϮͿ
Ϯϵϯ͕ϰϳϬ

ΨϮϱϰ͕ϳϳϵ
ϭ͕ϲϲϰ
ϴ͕ϳϰϳ
;ϮϰϰͿ
ϭ͕ϵϰϱ

;ϰ͕ϭϱϲͿ
;ϭϮϮͿ
ϭ͕ϴϲϬ
;ϭ͕ϯϴϳͿ
;Ϯϭ͕ϬϬϯͿ
;Ϯ͕ϲϮϲͿ
Ϯϭϳ
ϳϮ
ϵϴϬ
Ϯ͕Ϯϯϱ
Ϯϳ͕ϴϬϰ
ϰ͕ϴϵϯ
ϯ͕ϮϬϮ
ϯ͕ϭϲϰ

ϭϭϬ͕Ϭϳϳ
;ϭϬϰͿ
ϵϱϲ
ϭϯϴ͕ϭϳϰ
ϱ͕ϰϬϬ
ϭϭϭ͕ϮϬϱ
ΨϮϱϰ͕ϳϳϵ

&zϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯ͕ϲϭϰ͕ϭϲϲ
ϱϳ͕ϭϵϯ
ϰ͕ϰϳϱ͕ϬϮϲ
ϯϵϰ͕ϭϱϵ
Ϯϳ͕ϱϬϬ
ϭϬ͕ϬϬϬ
Ψϳ͕ϱϳϴ͕Ϭϰϰ

&zϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϱϬϰ͕ϱϯϬ
ϰϬϯ͕Ϭϰϳ
ϰ͕ϴϯϱ͕ϵϬϲ
ϭϴϬ͕ϵϮϭ
ϯϮ͕ϱϬϬ
Ψϳ͕ϵϱϲ͕ϵϬϰ

ϱ͘Ϭй

ϳϯ͕ϴϱϭ
ϯϮϵ͕ϱϯϭ
ϭϯϵ͕ϯϭϭ
ϭϬϬ͕ϯϲϮ
ϰ͕ϰϳϱ
ϭϯϭ͕ϯϭϵ
ϯϱ͕ϴϰϳ
Ϯϭ͕Ϭϴϯ
ϮϮ͕ϭϮϰ
ϭϭϰ͕Ϯϴϭ
ϱϬϵ͕ϲϵϯ
ϰϴϴ͕ϬϬϳ
ϴϵ͕ϵϴϯ
ϰϲ͕ϰϬϲ
ϵϲϲ͕ϯϬϴ
ϵϰ͕ϭϯϱ
ϯϯ͕ϴϬϯ
ϯϬϬ
ϳϯ͕ϵϭϭ
ϯϵ͕ϰϭϴ
ϭϯϵ͕ϳϱϮ
ϯ͕Ϯϯϲ͕ϭϱϮ
ϭϰ͕ϱϬϬ
ϳϭϯ
ϭϭϱ͕Ϭϯϳ
ϭϭ͕ϭϵϲ
ϯϱ͕ϲϳϲ
ϲ͕ϴϲϳ͕ϭϳϰ

ϲϵ͕ϴϯϲ
ϯϯϯ͕ϵϯϵ
ϭϰϱ͕ϯϳϬ
ϭϭϳ͕Ϭϴϭ
ϲ͕ϰϮϵ
ϭϰϮ͕ϲϯϵ
ϯϴ͕Ϯϲϭ
ϯϭ͕ϬϳϮ
Ϯϲ͕ϴϬϳ
ϭϬϲ͕ϰϯϳ
ϱϰϵ͕ϭϭϯ
ϱϬϵ͕Ϭϯϴ
ϵϳ͕ϰϭϳ
ϴϭ͕Ϯϯϯ
ϭ͕Ϭϭϲ͕ϰϳϵ
ϭϬϰ͕Ϭϳϭ
ϯϯ͕ϮϬϳ

ϲ͕Ϭϳϲ
ϭϳ͕ϭϯϮ
ϯϰ͕ϴϯϰ
ϳ͕ϭϱϴ͕ϵϰϯ

Ͳϱ͘ϰй
ϭ͘ϯй
ϰ͘ϯй
ϭϲ͘ϳй
ϰϯ͘ϳй
ϴ͘ϲй
ϲ͘ϳй
ϰϳ͘ϰй
Ϯϭ͘Ϯй
Ͳϲ͘ϵй
ϳ͘ϳй
ϰ͘ϯй
ϴ͘ϯй
ϳϱ͘Ϭй
ϱ͘Ϯй
ϭϬ͘ϲй
Ͳϭ͘ϴй
ͲϭϬϬ͘Ϭй
ͲϮϳ͘ϯй
ϮϬ͘ϳй
ϯϮ͘ϳй
ϰ͘ϴй
Ϭ͘Ϭй
ͲϭϬϬ͘Ϭй
Ͳϵϰ͘ϳй
ϱϯ͘Ϭй
ͲϮ͘ϰй
ϰ͘Ϯй

ϭϬ͕ϰϬϬ
ϭϰϵ
ϳϬϬ͕ϯϮϭ
Ψϳ͕ϱϳϴ͕Ϭϰϰ

ϰ͕ϭϮϱ
ϳϵϯ͕ϴϯϲ
Ψϳ͕ϵϱϲ͕ϵϬϰ

ͲϭϬϬ͘Ϭй
Ϯϲϳϱ͘ϲй
ϭϯ͘ϰй
ϱ͘Ϭй

ϱϯ͕ϳϭϱ
ϰϳ͕ϱϴϴ
ϭϴϱ͕ϰϬϰ
ϯ͕ϯϵϭ͕Ϯϲϱ
ϭϰ͕ϱϬϬ

WĞƌĐĞŶƚ
ŚĂŶŐĞ
ϴ͘ϴй

Ϯ͘ϵй

ϭ͘^ĞĞdĂďůĞϭϮ
Ϯ͘^ĞĞdĂďůĞϭϯ
ϯ͘^ĞĞdĂďůĞƐϭϱ͕ϭϳ͕Θϭϴ







1-14

Office of the Legislative Fiscal Analyst

Budget of the State of Utah

























Statewide Summary

ͷǦ  ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋȌ
&zϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϲϭϰ͕ϭϲϲ
ϵϱ͕ϴϴϰ
ΨϮ͕ϳϭϬ͕ϬϱϬ

^ŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dŽƚĂů
WƌŽŐƌĂŵƐ
ůĞĐƚĞĚKĨĨŝĐŝĂůƐ
ĚƵůƚŽƌƌĞĐƚŝŽŶƐΘĚŽĨWĂƌĚŽŶƐ
ŽƵƌƚƐ
WƵďůŝĐ^ĂĨĞƚǇ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
KƚŚĞƌĂƉŝƚĂůƵĚŐĞƚƐ
Ğďƚ^ĞƌǀŝĐĞ
ĚŵŝŶΘdĞĐŚ^ĞƌǀŝĐĞƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀΘ>ĂďŽƌ
^ŽĐ^ǀĐƐͲ,ĞĂůƚŚ
^ŽĐ^ǀĐƐͲ,ƵŵĂŶ^ǀĐƐΘzŽƵƚŚŽƌƌ
^ŽĐ^ǀĐƐͲtŽƌŬĨŽƌĐĞΘZĞŚĂď^ǀĐƐ
,ŝŐŚĞƌĚͲ^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝŽŶ
,ŝŐŚĞƌĚͲŽůůĞŐĞƐΘhŶŝǀĞƌƐŝƚŝĞƐ
,ŝŐŚĞƌĚͲƉƉůŝĞĚdĞĐŚŽůůĞŐĞ
,ŝŐŚĞƌĚͲhƚĂŚĚEĞƚǁŽƌŬ
EĂƚƵƌĂůZĞƐŽƵƌĐĞƐΘŶĞƌŐǇĞǀ
ŐƌŝĐƵůƚƵƌĞ͕ŶǀYƵĂů͕ΘWƵďůŝĐ>ĂŶĚƐ
WƵďůŝĐĚͲ^ƚĂƚĞĚŵŝŶΘŐĞŶĐŝĞƐ
ĂƉWƌĞƐĚ͕,ZD͕ĂŶĚĂƌĞĞƌ^ǀĐ
EĂƚŝŽŶĂů'ƵĂƌĚΘsĞƚĞƌĂŶƐΖĨĨĂŝƌƐ
>ĞŐŝƐůĂƚƵƌĞ
^ƵďƚŽƚĂů͕KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂů
ϭ

ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ
Ϯ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ
ϯ
dƌĂŶƐĨĞƌƐƚŽKƚŚĞƌĐĐƚƐΘ&ƵŶĚƐ
dŽƚĂů

ϳϮ͕ϭϴϳ
ϯϮϬ͕ϳϯϱ
ϭϯϵ͕ϱϱϱ
ϵϴ͕ϰϭϳ
ϰ͕ϰϳϱ
ϲϵ͕ϰϬϯ
ϰϬ͕ϬϬϯ
ϮϬ͕ϴϬϰ
ϮϬ͕Ϯϲϰ
ϵϯ͕ϰϭϴ
ϱϯϬ͕ϲϵϲ
ϰϵϬ͕ϲϯϯ
ϴϵ͕ϳϲϲ
ϭϳ͕ϲϭϮ
Ϯϵϲ͕ϲϭϵ
ϭϴ͕ϴϵϭ
ϴϮϮ
ϰϲ͕ϭϬϳ
ϯϰ͕ϱϮϱ
ϲ͕ϵϴϴ
ϰ͕ϵϲϬ
ϭϭ͕ϯϬϬ
ϯϰ͕ϳϮϬ
Ϯ͕ϰϲϮ͕ϵϬϮ
ϱ͕ϬϬϬ
ϭϰϵ
ϮϰϮ͕ϬϬϬ
ΨϮ͕ϳϭϬ͕ϬϱϬ

&zϮϬϭϵ
^ƵƉƉΖů
;ϯϴ͕ϲϵϮͿ
;Ψϯϴ͕ϲϵϮͿ
ϭ͕ϲϲϰ
ϴ͕ϳϰϳ
;ϮϰϰͿ
ϭ͕ϵϰϱ

;ϰ͕ϭϱϲͿ
;ϯϵϬͿ
ϭ͕ϴϲϬ
;ϭ͕ϯϴϳͿ
;Ϯϭ͕ϬϬϯͿ
;Ϯ͕ϲϮϲͿ
Ϯϭϳ
;ϭϮ͕ϬϬϬͿ
;Ϯϲϱ͕ϱϱϬͿ
;ϭϲ͕ϬϬϬͿ
Ϯϳ͕ϴϬϰ
ϰ͕ϴϵϯ
ϭϭϬ͕Ϭϳϳ
;ϭϬϰͿ
ϵϱϲ
;ϭϲϱ͕ϮϵϳͿ
ϱ͕ϰϬϬ
ϭϮϭ͕ϮϬϱ
;Ψϯϴ͕ϲϵϮͿ

&zϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯ͕ϲϭϰ͕ϭϲϲ
ϱϳ͕ϭϵϯ
ΨϮ͕ϲϳϭ͕ϯϱϵ

&zϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϱϬϰ͕ϱϯϬ
ϰϬϯ͕Ϭϰϳ
ΨϮ͕ϵϬϳ͕ϱϳϳ

WĞƌĐĞŶƚ
ŚĂŶŐĞ

ϳϯ͕ϴϱϭ
ϯϮϵ͕ϰϴϮ
ϭϯϵ͕ϯϭϭ
ϭϬϬ͕ϯϲϮ
ϰ͕ϰϳϱ
ϲϵ͕ϰϬϯ
ϯϱ͕ϴϰϳ
ϮϬ͕ϰϭϱ
ϮϮ͕ϭϮϰ
ϵϮ͕Ϭϯϭ
ϱϬϵ͕ϲϵϯ
ϰϴϴ͕ϬϬϳ
ϴϵ͕ϵϴϯ
ϱ͕ϲϭϮ
ϯϭ͕Ϭϲϵ
Ϯ͕ϴϵϭ
ϴϮϮ
ϳϯ͕ϵϭϭ
ϯϵ͕ϰϭϴ
ϲ͕ϵϴϴ
ϭϭϱ͕Ϭϯϳ
ϭϭ͕ϭϵϲ
ϯϱ͕ϲϳϲ
Ϯ͕Ϯϵϳ͕ϲϬϱ

ϲϵ͕ϴϯϲ
ϯϯϯ͕ϴϵϬ
ϭϰϱ͕ϯϳϬ
ϭϭϳ͕Ϭϴϭ
ϲ͕ϰϮϵ
ϳϬ͕Ϭϴϴ
ϯϴ͕Ϯϲϭ
ϯϬ͕ϯϴϱ
Ϯϲ͕ϴϬϳ
ϴϯ͕ϯϯϭ
ϱϰϵ͕ϭϭϯ
ϱϬϵ͕Ϭϯϴ
ϵϳ͕ϰϭϳ
ϭϳ͕ϲϵϮ
Ϯϴϭ͕ϳϴϵ
ϭϴ͕ϵϯϵ
ϴϯϵ
ϱϯ͕ϳϭϱ
ϰϳ͕ϱϴϴ
ϳ͕Ϯϲϰ
ϲ͕Ϭϳϲ
ϭϳ͕ϭϯϮ
ϯϰ͕ϴϯϰ
Ϯ͕ϱϲϮ͕ϵϭϱ

Ͳϱ͘ϰй
ϭ͘ϯй
ϰ͘ϯй
ϭϲ͘ϳй
ϰϯ͘ϳй
ϭ͘Ϭй
ϲ͘ϳй
ϰϴ͘ϴй
Ϯϭ͘Ϯй
Ͳϵ͘ϱй
ϳ͘ϳй
ϰ͘ϯй
ϴ͘ϯй
Ϯϭϱ͘ϯй
ϴϬϳ͘Ϭй
ϱϱϱ͘ϭй
Ϯ͘Ϭй
ͲϮϳ͘ϯй
ϮϬ͘ϳй
ϰ͘Ϭй
Ͳϵϰ͘ϳй
ϱϯ͘Ϭй
ͲϮ͘ϰй
ϭϭ͘ϱй

ϭϬ͕ϰϬϬ
ϭϰϵ
ϯϲϯ͕ϮϬϱ
ΨϮ͕ϲϳϭ͕ϯϱϵ

ϰ͕ϭϮϱ
ϯϰϬ͕ϱϯϴ
ΨϮ͕ϵϬϳ͕ϱϳϳ

ͲϭϬϬ͘Ϭй
Ϯϲϳϱ͘ϲй
Ͳϲ͘Ϯй
ϴ͘ϴй

ϴ͘ϴй
ϴ͘ϴй

ϭ͘^ĞĞdĂďůĞϭϮ
Ϯ͘^ĞĞdĂďůĞϭϯ
ϯ͘^ĞĞdĂďůĞƐϭϱ͕ϭϳ͕Θϭϴ
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Ǧ  ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ Ƭ  ǡȌ
^ŽƵƌĐĞƐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dŽƚĂů

&zϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰ͕ϰϳϱ͕ϬϮϲ
ϭϬϬ͕ϲϴϵ
Ϯϳ͕ϱϬϬ
ϭϬ͕ϬϬϬ
Ψϰ͕ϲϭϯ͕Ϯϭϱ

&zϮϬϭϵ
^ƵƉƉΖů
Ϯϵϯ͕ϰϳϬ

ΨϮϵϯ͕ϰϳϬ

&zϮϬϭϵ
ZĞǀŝƐĞĚ
ϰ͕ϰϳϱ͕ϬϮϲ
ϯϵϰ͕ϭϱϵ
Ϯϳ͕ϱϬϬ
ϭϬ͕ϬϬϬ
Ψϰ͕ϵϬϲ͕ϲϴϱ

&zϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰ͕ϴϯϱ͕ϵϬϲ
ϭϴϬ͕ϵϮϭ
ϯϮ͕ϱϬϬ
Ψϱ͕Ϭϰϵ͕ϯϮϳ

Ϯ͘ϵй

ϰϵ
ϳϮ͕ϱϱϭ
ϲϴϳ
Ϯϯ͕ϭϬϳ
ϲϯ͕ϱϰϭ
ϳϯϰ͕ϲϵϬ
ϴϱ͕ϭϯϮ
ϯϮ͕ϯϲϴ

ϰ͕ϱϵϲ͕ϬϮϴ

Ϭ͘Ϭй
ϭϳ͘Ϯй
Ϯ͘ϴй
ϯ͘ϴй
ϱϱ͘ϴй
ͲϮϭ͘ϰй
Ͳϲ͘ϳй
Ͳϭ͘ϵй
ͲϭϬϬ͘Ϭй
ϯϰ͘Ϯй
ϰ͘ϴй
Ϭ͘Ϭй
ͲϭϬϬ͘Ϭй
Ϭ͘ϲй

ϰϱϯ͕Ϯϵϵ
Ψϱ͕Ϭϰϵ͕ϯϮϳ

Ϯ͘ϵй

WƌŽŐƌĂŵƐ
ĚƵůƚŽƌƌĞĐƚŝŽŶƐΘĚŽĨWĂƌĚŽŶƐ
KƚŚĞƌĂƉŝƚĂůƵĚŐĞƚƐ
ĚŵŝŶΘdĞĐŚ^ĞƌǀŝĐĞƐ
ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀΘ>ĂďŽƌ
,ŝŐŚĞƌĚͲ^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝŽŶ
,ŝŐŚĞƌĚͲŽůůĞŐĞƐΘhŶŝǀĞƌƐŝƚŝĞƐ
,ŝŐŚĞƌĚͲƉƉůŝĞĚdĞĐŚŽůůĞŐĞ
,ŝŐŚĞƌĚͲhƚĂŚĚEĞƚǁŽƌŬ
,ŝŐŚĞƌĚͲƵŝůĚŝŶŐƐ
WƵďůŝĐĚͲ^ƚĂƚĞĚŵŝŶΘŐĞŶĐŝĞƐ
WƵďůŝĐĚͲDŝŶ^ĐŚŽŽůWƌŽŐƌĂŵ
WƵďůŝĐĚͲ^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵ
WƵďůŝĐĚͲƵŝůĚŝŶŐƐ
^ƵďƚŽƚĂů͕KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂů

ϰϵ
ϲϭ͕ϵϭϲ
ϰϬϭ
ϮϮ͕Ϯϱϭ
Ϯϴ͕ϳϮϯ
ϲϲϴ͕ϳϬϵ
ϳϱ͕Ϯϰϯ
ϯϬ͕ϳϰϱ
ϯϬϬ
ϭϮϵ͕ϱϲϮ
ϯ͕ϮϯϮ͕ϵϴϴ
ϭϰ͕ϱϬϬ
ϳϭϯ
ϰ͕Ϯϲϲ͕Ϭϵϵ

ϯϬϯ͕ϰϳϬ

ϰϵ
ϲϭ͕ϵϭϲ
ϲϲϴ
ϮϮ͕Ϯϱϭ
ϰϬ͕ϳϵϱ
ϵϯϱ͕Ϯϯϵ
ϵϭ͕Ϯϰϯ
ϯϮ͕ϵϴϬ
ϯϬϬ
ϭϯϮ͕ϳϲϰ
ϯ͕Ϯϯϲ͕ϭϱϮ
ϭϰ͕ϱϬϬ
ϳϭϯ
ϰ͕ϱϲϵ͕ϱϲϵ

>ŽĂŶͬŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ
ϭ
dƌĂŶƐĨĞƌƐƚŽKƚŚĞƌĐĐƚƐΘ&ƵŶĚƐ
dŽƚĂů

ϯϰϳ͕ϭϭϲ
Ψϰ͕ϲϭϯ͕Ϯϭϱ

;ϭϬ͕ϬϬϬͿ
ΨϮϵϯ͕ϰϳϬ

ϯϯϳ͕ϭϭϲ
Ψϰ͕ϵϬϲ͕ϲϴϱ





Ϯϲϴ
ϭϮ͕ϬϳϮ
Ϯϲϲ͕ϱϯϬ
ϭϲ͕ϬϬϬ
Ϯ͕Ϯϯϱ
ϯ͕ϮϬϮ
ϯ͕ϭϲϰ

ϭϳϴ͕ϭϯϵ
ϯ͕ϯϵϭ͕Ϯϲϱ
ϭϰ͕ϱϬϬ

WĞƌĐĞŶƚ
ŚĂŶŐĞ
Ϯ͘ϵй

ϭ͘^ĞĞdĂďůĞƐϭϱΘϭϴ
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'ĞŶĞƌĂů&ƵŶĚ
^ĂůĞƐĂŶĚhƐĞdĂǆ
ĂďůĞͬ^ĂƚĞůůŝƚĞǆĐŝƐĞ
>ŝƋƵŽƌWƌŽĨŝƚƐ
/ŶƐƵƌĂŶĐĞWƌĞŵŝƵŵƐ
ĞĞƌ͕ŝŐĂƌĞƚƚĞ͕dŽďĂĐĐŽ
KŝůΘ'ĂƐ^ĞǀĞƌĂŶĐĞ
DĞƚĂů^ĞǀĞƌĂŶĐĞ
/ŶŚĞƌŝƚĂŶĐĞ
/ŶǀĞƐƚŵĞŶƚ/ŶĐŽŵĞ
KƚŚĞƌZĞǀĞŶƵĞ
ŝƌĐƵŝƚƌĞĂŬĞƌ
^ƵďƚŽƚĂů͕'ĞŶĞƌĂů&ƵŶĚ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
ZĂĚŝŽĂĐƚŝǀĞtĂƐƚĞdĂǆ
ƐĐŚĞĂƚƐ
^ƵďƚŽƚĂů͕hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ

&zϮϬϭϵ
ƐƚŝŵĂƚĞ
Ϯ͕ϭϯϬ͕ϰϰϰ
Ϯϵ͕Ϯϰϵ
ϭϭϴ͕ϮϮϰ
ϭϰϯ͕ϲϬϮ
ϭϬϵ͕Ϭϴϭ
ϭϴ͕ϴϮϯ
ϭϬ͕ϰϯϴ
ϯϮ͕ϬϮϯ
ϴϲ͕ϯϯϯ
;ϲ͕ϬϬϬͿ
ΨϮ͕ϲϳϮ͕Ϯϭϳ

>ĞŐŝƐůĂƚŝǀĞ
ŚĂŶŐĞƐΎ

ϴϱ

Ψϴϱ

&zϮϬϭϵ
ZĞǀŝƐĞĚ

&zϮϬϮϬ
ƐƚŝŵĂƚĞ

Ϯ͕ϭϯϬ͕ϰϰϰ
Ϯϵ͕Ϯϰϵ
ϭϭϴ͕ϯϬϵ
ϭϰϯ͕ϲϬϮ
ϭϬϵ͕Ϭϴϭ
ϭϴ͕ϴϮϯ
ϭϬ͕ϰϯϴ

Ϯ͕Ϯϰϰ͕Ϭϴϳ
Ϯϵ͕ϳϭϵ
ϭϮϱ͕ϰϮϬ
ϭϱϯ͕Ϯϭϴ
ϭϬϴ͕ϯϰϭ
ϭϵ͕ϯϬϯ
ϭϬ͕ϲϵϮ

ϯϮ͕ϬϮϯ
ϴϲ͕ϯϯϯ
;ϲ͕ϬϬϬͿ
ΨϮ͕ϲϳϮ͕ϯϬϮ

ϯϲ͕ϰϯϮ
ϴϱ͕ϬϬϬ
;ϲ͕ϯϲϳͿ
ΨϮ͕ϴϬϱ͕ϴϰϱ

>ĞŐŝƐůĂƚŝǀĞ
ŚĂŶŐĞƐΎ
Ϯ͕ϱϬϬ
;ϰ͕ϬϴϰͿ
ϭϱϬ

;ϭ͕ϳϵϳͿ
;Ψϯ͕ϮϯϭͿ

Ϯ͕Ϯϰϲ͕ϱϴϳ
Ϯϵ͕ϳϭϵ
ϭϮϭ͕ϯϯϲ
ϭϱϯ͕ϯϲϴ
ϭϬϴ͕ϯϰϭ
ϭϵ͕ϯϬϯ
ϭϬ͕ϲϵϮ
ϯϲ͕ϰϯϮ
ϴϯ͕ϮϬϯ
;ϲ͕ϯϲϳͿ
ΨϮ͕ϴϬϮ͕ϲϭϰ

ϯ͕Ϭϲϰ
Ϯϵ͕ϬϬϬ
ΨϯϮ͕Ϭϲϰ

ϯ͕Ϭϲϰ
Ϯϵ͕ϬϬϬ
ΨϯϮ͕Ϭϲϰ

ϯ͕Ϯϱϰ
Ϯϵ͕ϱϬϬ
ΨϯϮ͕ϳϱϰ

ĚƵĐĂƚŝŽŶ&ƵŶĚ
/ŶĚŝǀŝĚƵĂů/ŶĐŽŵĞdĂǆ
ŽƌƉŽƌĂƚĞ&ƌĂŶĐŚŝƐĞdĂǆ
DŝŶĞƌĂůWƌŽĚƵĐƚŝŽŶͬKƚŚĞƌ
^ƵŶĚƌǇZĞǀĞŶƵĞ
^ƵďƚŽƚĂů͕ĚƵĐĂƚŝŽŶ&ƵŶĚ

ϰ͕ϭϲϬ͕ϱϯϰ
ϱϰϯ͕Ϯϴϰ
Ϯϴ͕ϱϱϬ
ϰ͕ϬϵϮ
Ψϰ͕ϳϯϲ͕ϰϲϬ

ϰ͕ϭϲϬ͕ϱϯϰ
ϱϰϯ͕Ϯϴϰ
Ϯϴ͕ϱϱϬ
ϰ͕ϬϵϮ
Ψϰ͕ϳϯϲ͕ϰϲϬ

ϰ͕ϰϬϵ͕ϱϯϬ
ϱϮϰ͕ϲϲϰ
Ϯϳ͕ϯϳϱ
ϰ͕ϰϲϯ
Ψϰ͕ϵϲϲ͕Ϭϯϭ

;Ψϯ͕ϬϯϬͿ

ϰ͕ϰϬϵ͕ϱϯϬ
ϱϮϭ͕ϲϯϰ
Ϯϳ͕ϯϳϱ
ϰ͕ϰϲϯ
Ψϰ͕ϵϲϯ͕ϬϬϭ



dŽƚĂů'ĞŶĞƌĂůͬĚƵĐĂƚŝŽŶ&ƵŶĚƐ

Ψϳ͕ϰϰϬ͕ϳϰϭ

Ψϳ͕ϰϰϬ͕ϴϮϲ

Ψϳ͕ϴϬϰ͕ϲϯϬ

;Ψϯ͕ϴϲϭͿ

Ψϳ͕ϴϬϬ͕ϳϲϵ




'ĞŶĞƌĂů&ƵŶĚ^ĞƚͲĂƐŝĚĞƐ/ŶĐůƵĚĞĚďŽǀĞ
ĐŽŶĞǀdĂǆ/ŶĐƌĞŵĞŶƚ&ŝŶĂŶĐĞ
^ƵďƚŽƚĂů͕'&^ĞƚͲĂƐŝĚĞƐ



EĞƚ'ĞŶĞƌĂůͬĚƵĐĂƚŝŽŶ&ƵŶĚƐ














dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
DŽƚŽƌ&ƵĞůdĂǆ
^ƉĞĐŝĂů&ƵĞůdĂǆ
KƚŚĞƌ
dŽƚĂů
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
ZŽǇĂůƚŝĞƐ
ŽŶƵƐĞƐ
dŽƚĂů

Ψϴϱ

;ϯ͕ϮϱϱͿ
;Ψϯ͕ϮϱϱͿ
Ψϳ͕ϰϯϳ͕ϰϴϲ

;ϯ͕ϮϱϱͿ
;Ψϯ͕ϮϱϱͿ
Ψϴϱ

Ϯ͕ϰϬϬ

&zϮϬϮϬ
ZĞǀŝƐĞĚ

ΨϮ͕ϰϬϬ

;ϯ͕ϬϯϬͿ

;ϯ͕ϮϱϱͿ
;Ψϯ͕ϮϱϱͿ

ϱ͕ϲϱϰ
Ϯϵ͕ϱϬϬ
Ψϯϱ͕ϭϱϰ

;ϯ͕ϮϱϱͿ
;Ψϯ͕ϮϱϱͿ

Ψϳ͕ϰϯϳ͕ϱϳϭ

Ψϳ͕ϴϬϭ͕ϯϳϱ

;Ψϯ͕ϴϲϭͿ

Ψϳ͕ϳϵϳ͕ϱϭϰ

ϯϲϰ͕ϭϮϳ
ϭϯϵ͕ϯϳϵ
ϭϬϬ͕ϴϰϭ
ΨϲϬϰ͕ϯϰϴ

ϯϲϰ͕ϭϮϳ
ϭϯϵ͕ϯϳϵ
ϭϬϬ͕ϴϰϭ
ΨϲϬϰ͕ϯϰϴ

ϯϳϱ͕ϭϮϵ
ϭϰϯ͕ϵϭϮ
ϭϬϰ͕ϬϮϰ
ΨϲϮϯ͕Ϭϲϱ

ϯϳϱ͕ϭϮϵ
ϭϰϯ͕ϵϭϮ
ϭϬϰ͕ϬϮϰ
ΨϲϮϯ͕Ϭϲϱ

ϲϵ͕ϯϬϯ
ϵ͕ϲϮϯ
Ψϳϴ͕ϵϮϲ

ϲϵ͕ϯϬϯ
ϵ͕ϲϮϯ
Ψϳϴ͕ϵϮϲ

ϲϳ͕ϲϬϱ
ϴ͕ϲϰϮ
Ψϳϲ͕Ϯϰϳ

ϲϳ͕ϲϬϱ
ϴ͕ϲϰϮ
Ψϳϲ͕Ϯϰϳ

Ύ^ĞĞĚĞƚĂŝůŽŶdĂďůĞϴ͘
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Budget of the State of Utah

ͺǦ Ȁ ǡʹͲͳͻ 
ȋ ǡ Ƭ  ǡȌ
ĞƐĐƌŝƉƚŝŽŶ



'ĞŶĞƌĂů&ƵŶĚ
ŽŵŵŵĞƌĐĞͬKŝůΘ'ĂƐͬ/ŶƐƵƌĂŶĐĞƉƉƌŽƉƌŝĂƚŝŽŶŚĂŶŐĞƐ
>ŝƋƵŽƌŽŶƚƌŽů&ƵŶĚƉƉƌŽƉƌŝĂƚŝŽŶŚĂŶŐĞƐ
ŽƐƚƐŽĨŽŝŶŐƵƐŝŶĞƐƐZĞĨůĞĐƚĞĚŝŶWƌŽĨŝƚƐƚŝŵĂƚĞ
,͘͘ϰϬƌŝŵŝŶĂůŽĚĞdĂƐŬ&ŽƌĐĞŵĞŶĚŵĞŶƚƐ
,͘͘ϱϱ/ŶƐƵƌĂŶĐĞŵĞŶĚŵĞŶƚƐ
,͘͘ϵϬKĐĐƵƉĂƚŝŽŶĂů>ŝĐĞŶƐŝŶŐDŽĚŝĨŝĐĂƚŝŽŶƐ
,͘͘ϭϯϭWŽůŝƚŝĐĂůŽŵŵŝƚƚĞĞƐŵĞŶĚŵĞŶƚ
,͘͘ϭϲϯKĨĨĞŶƐĞƐŐĂŝŶƐƚƚŚĞĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨ'ŽǀĞƌŶŵĞŶƚŵĞŶĚŵĞŶƚƐ
,͘͘ϭϴϳWƌŽĨĞƐƐŝŽŶĂů>ŝĐĞŶƐŝŶŐŵĞŶĚŵĞŶƚƐ
,͘͘ϭϵϭŽŶƚƌŽůůĞĚ^ƵďƐƚĂŶĐĞŵĞŶĚŵĞŶƚƐ
,͘͘ϮϬϮKĨĨͲƉƌĞŵŝƐĞ͘͘ĞĞƌZĞƚĂŝůĞƌŵĞŶĚŵĞŶƚƐ
,͘͘ϮϯϰDĂƌƌŝĂŐĞŵĞŶĚŵĞŶƚƐ
,͘͘Ϯϱϴ^ĞǆƵĂůůǇKƌŝĞŶƚĞĚ͘͘ƵƐŝŶĞƐƐ>ŝĐĞŶƐĞŵĞŶĚŵĞŶƚƐ
,͘͘ϮϳϴŽƵƌƚZĞƉŽƌƚĞƌŵĞŶĚŵĞŶƚƐ
,͘͘ϯϮϰdŽďĂĐĐŽŐĞŵĞŶĚŵĞŶƚƐ
,͘͘ϯϳϱ^ĐŚŽŽůŵƉůŽǇĞĞƐĂĐŬŐƌŽƵŶĚ
,͘͘ϯϳϴZĞŐƵůĂƚŽƌǇ^ĂŶĚďŽǆ
,͘͘ϰϯϭǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐ
,͘͘ϰϱϯůĐŽŚŽůŵĞŶĚŵĞŶƚƐ
^͘͘ϱϵŚŝůĚtĞůĨĂƌĞtŽƌŬĞƌWƌŽƚĞĐƚŝŽŶƐ
^͘͘ϭϬϯsŝĐƚŝŵdĂƌŐĞƚŝŶŐWĞŶĂůƚǇ
^͘͘ϭϯϮĞĞƌŵĞŶĚŵĞŶƚƐ
^͘͘ϭϰϳ>ŽďďǇŝƐƚ>ŝĐĞŶƐŝŶŐDŽĚŝĨŝĐĂƚŝŽŶƐ
^͘͘ϭϲϴ^ĂůĞƐĂŶĚhƐĞdĂǆZĞǀŝƐŝŽŶƐ
















^ƵďƚŽƚĂů͕'ĞŶĞƌĂů&ƵŶĚ



&zϮϬϭϵ
KŶŐŽŝŶŐ

&zϮϬϭϵ
KŶĞͲƚŝŵĞ

;ϰϲͿ
ϰϭ

&zϮϬϮϬ
KŶŐŽŝŶŐ
;ϭ͕ϲϯϮͿ
;ϱ͕ϬϬϰͿ
ϭ͕ϰϭϳ
;ϭϮͿ
ϭϱϬ
Ϯϯ
Ϯ
ϭϮ
ϭϭ
Ϯ

;ϭϭϰͿ
ϲϵ

ϵϬ

Ψϴϱ

Ϭ
ϵ
;ϭͿ
;ϭ͕ϰϰϬͿ
;ϮͿ
ϭϱ
;ϭϭϲͿ
ϵϬ
Ϯ
Ϯ
;ϴϱϱͿ
ϯ
ϰ͕ϵϬϬ

;Ϯ͕ϰϬϬͿ

;ΨϮ͕ϰϮϱͿ

;ΨϴϬϲͿ

ϭ͕ϰϰϬ

Ϯϱ

ϭϳϰ

ĚƵĐĂƚŝŽŶ&ƵŶĚ



,͘͘ϭϴϭdĂǆƌĞĚŝƚŵĞŶĚŵĞŶƚƐ
,͘͘ϮϮϬZĂĚŝŽĂĐƚŝǀĞtĂƐƚĞŵĞŶĚŵĞŶƚ

;ϯϬͿ
Ϯ͕ϰϬϬ



,͘͘ϮϲϴdĂǆĂŶĚ&ĞĞZĞǀŝƐŝŽŶƐ

ϭ͕ϬϬϬ



^͘͘ϭϮ&/WƌĞŵŝƵŵĞĚƵĐƚŝŽŶ
^ƵďƚŽƚĂů͕ĚƵĐĂƚŝŽŶ&ƵŶĚ



&zϮϬϮϬ
KŶĞͲƚŝŵĞ

dŽƚĂů͕'&ͬ&ͬh^&ZĞǀĞŶƵĞŚĂŶŐĞƐ

Ψϴϱ

;Ϯ͕ϬϬϬͿ
Ψϭ͕ϯϳϬ

;Ϯ͕ϬϬϬͿ
;ΨϮ͕ϬϬϬͿ

;Ψϭ͕ϬϱϱͿ

;ΨϮ͕ϴϬϲͿ
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ͻǦ ǡʹͲͳͻ 
ȋ ǡ Ƭ  ǡȌȗ



ĞƐĐƌŝƉƚŝŽŶ

















'ĞŶĞƌĂů&ƵŶĚ
ĂƉŝƚŽů^ĞĐƵƌŝƚǇͲŽůůĂƌĚ^ĂǀŝŶŐƐ;^͘͘ϲ͕ϮϬϭϴ'^͖/ƚĞŵϲϬͿ
ŽƵŶƚǇ/ŶĐĞŶƚŝǀĞ&ƵŶĚĂůĂŶĐĞƐ;,͘͘ϲ͕ϮϬϭϴ'^͖/ƚĞŵϲϬͿ
Ğďƚ^ĞƌǀŝĐĞEŽŶůĂƉƐŝŶŐĨŽƌƐ;^͘͘Ϯ͕/ƚĞŵƐϭϭϳΘϯϯϴͿ
Ğďƚ^ĞƌǀŝĐĞEŽŶůĂƉƐŝŶŐĨŽƌƐ;^͘͘ϲ͕ϮϬϭϴ'^͖/ƚĞŵϲϬͿ
ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚĚũƵƐƚŵĞŶƚ;^͘͘ϯ͕/ƚĞŵϲϭͿ
ŵĞƌŐĞŶĐǇ&ƵŶĚ;,͘͘ϲ͕ϮϬϭϴ'^͖/ƚĞŵϲϬͿ
>ĞZĂǇDĐůůŝƐƚĞƌWƌŽŐƌĂŵĂůĂŶĐĞƐ;,͘͘ϲ͕ϮϬϭϴ'^͖/ƚĞŵϲϬͿ
WŽƐƚŽŶǀŝĐƚŝŽŶĞĨĞŶƐĞZĞĂůůŽĐĂƚŝŽŶ;^͘͘Ϯ͕/ƚĞŵϭϭϳͿ
ZĞŵŽƚĞ^ĂůĞƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚĂůĂŶĐĞƐ;^͘͘ϯ͕/ƚĞŵϲϮͿ
^ƵƌƉůƵƐŝŶ,ZDĐŽůůĞĐƚŝŽŶƐĨƌŽŵĂŐĞŶĐŝĞƐ;^͘͘Ϯ͕/ƚĞŵϭϭϴͿ
dĞůĞǁŽƌŬ/ŶŝƚŝĂƚŝǀĞ;ŝŶƚĞƌŶĂůůǇĨƵŶĚĞĚͿ;^͘͘Ϯ͕/ƚĞŵϭϭϳͿ
h^dZEŽŶͲ>ĂƉƐŝŶŐdĞĐŚŶŝĐĂůŽƌƌĞĐƚŝŽŶ;^͘͘ϯ͕/ƚĞŵϲϮͿ
h^dZ/ŶŝƚŝĂƚŝǀĞŵĞŶĚŵĞŶƚƐ;^͘͘Ϯϯϵ͕ϮϬϭϴ'^͖/ƚĞŵϮͿ
^ƵďƚŽƚĂů͕ƉƉƌŽƉƌŝĂƚĞĚdƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ'ĞŶĞƌĂů&ƵŶĚ
tĞůůƐ&ĂƌŐŽ^ĞƚƚůĞŵĞŶƚ
^ƵďƚŽƚĂů͕KƚŚĞƌ'ĞŶĞƌĂů&ƵŶĚ^ŽƵƌĐĞƐ
^ƵďƚŽƚĂů͕'ĞŶĞƌĂů&ƵŶĚ
dŽƚĂů͕dƌĂŶƐĨĞƌƐĂŶĚKƚŚĞƌ^ŽƵƌĐĞƐ
ΎEŽĚƵĐĂƚŝŽŶΘhŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚdƌĂŶƐĨĞƌƐĨŽƌ&zϮϬϭϵZĞǀŝƐĞĚŽƌ&zϮϬϮϬƐƚŝŵĂƚĞĚƵĚŐĞƚƐ͘

&zϮϬϭϵ
ZĞǀŝƐĞĚ
ϳϯϬ
ϭϰ
ϲϭ
ϭϰ͕Ϯϰϲ
ϯ͕ϳϳϲ
ϭϬϬ
ϮϵϮ
ϭϬϬ
ϴϰ
ϱϴ
ϯϬϬ
;ϮϱϬͿ
ϮϱϬ
ϭϵ͕ϳϲϬ

&zϮϬϮϬ
ƐƚŝŵĂƚĞĚ

ϭϮ͕ϵϴϳ

ϭϮ͕ϵϴϳ

ϭϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ
ΨϮϵ͕ϳϲϬ

ΨϭϮ͕ϵϴϳ

ΨϮϵ͕ϳϲϬ

ΨϭϮ͕ϵϴϳ
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ͳͲǦǦǡ ʹͲͳͻǦ ʹͲʹͲ
ȋȌ




Ϯϯϯ͕ϱϳϳ
ϭϬϯ͕ϱϲϮ
ϭϵ͕ϯϴϯ
Ϯϰϰ͕ϴϯϰ
Ϯϰ͕ϱϱϱ
ΨϲϮϱ͕ϵϭϮ

Ϯϰϱ͕ϰϳϭ
ϭϬϯ͕ϳϯϱ
ϭϱ͕Ϯϲϴ
Ϯϱϳ͕ϯϬϭ
ϭϳ͕ϭϵϳ
ϱ͕ϭϬϬ
Ψϲϰϰ͕Ϭϳϯ

^ƵďƚŽƚĂů͕tĂƚĞƌ͕ŐƌŝĐƵůƚƵƌĞ͕ĂŶĚEĂƚƵƌĂůZĞƐŽƵƌĐĞZĞůĂƚĞĚ;ϭͬϭϲйͿ

ϱϮϱ
ϭϱϬ
ϯ͕ϱϴϴ
Ϯ͕ϰϱϬ
ϳ͕ϭϳϱ
ϭϵ͕ϯϱϵ
ϯ͕ϱϴϴ
ϯ͕ϱϵϭ
ϱϬϬ
ΨϰϬ͕ϵϮϱ

ϱϮϱ
ϭϱϬ
ϯ͕ϱϴϴ
Ϯ͕ϰϱϬ
ϳ͕ϭϳϱ
Ϯϭ͕ϭϭϲ
ϯ͕ϱϴϴ
ϯ͕ϵϬϭ
ϱϬϬ
ΨϰϮ͕ϵϵϯ

tĂƚĞƌ/ŶĨƌĂƐƚƌƵĐƚƵƌĞZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚͲEZtĂƚĞƌZĞƐŽƵƌĐĞƐ;hϳϯͲϭϬŐͲϭϬϯͿ

ϭϲ͕ϯϳϬ

Ϯϱ͕ϳϵϲ

Ψϳϰϲ͕ϱϱϱ

Ψϴϱϰ͕ϭϳϲ

^ƵďƚŽƚĂů͕dƌĂŶƐƉŽƌƚĂƚŝŽŶΘ/ŶĨƌĂƐƚƌƵĐƚƵƌĞZĞůĂƚĞĚ



tĂƚĞƌ͕ŐƌŝĐƵůƚƵƌĞ͕ĂŶĚEĂƚƵƌĂůZĞƐŽƵƌĐĞZĞůĂƚĞĚ;ϭͬϭϲйͿ
ŐƌŝĐƵůƚƵƌĞZĞƐŽƵƌĐĞĞǀĞůŽƉŵĞŶƚͲ&;hϱϵͲϭϮͲϭϬϯ;ϰͿ;ĐͿͿ
ůŽƵĚ^ĞĞĚŝŶŐͲEZtĂƚĞƌZĞƐŽƵƌĐĞƐ;hϱϵͲϭϮͲϭϬϯ;ϱͿ;ĐͿͿ
ƌŝŶŬŝŶŐtĂƚĞƌ>ŽĂŶ&ƵŶĚͲEZƌŝŶŬŝŶŐtĂƚĞƌ;hϱϵͲϭϮͲϭϬϯ;ϰͿ;ŐͿͿ
ŶĚĂŶŐĞƌĞĚ^ƉĞĐŝĞƐͲEZ^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶ;hϱϵͲϭϮͲϭϬϯ;ϰͿ;ďͿͿ
tĂƐƚĞǁĂƚĞƌ>ŽĂŶ&ƵŶĚͲEZtĂƚĞƌZĞƐŽƵƌĐĞƐ;hϱϵͲϭϮͲϭϬϯ;ϰͿ;ĞͿͿ
tĂƚĞƌZĞƐŽƵƌĐĞŽŶƐĂŶĚĞǀΖƚͲEZtĂƚĞƌZĞƐŽƵƌĐĞƐ;hϱϵͲϭϮͲϭϬϯ;ϱͿ;ĚͿͿ
tĂƚĞƌYƵĂůŝƚǇ>ŽĂŶ&ƵŶĚͲYtĂƚĞƌYƵĂůŝƚǇ;hϱϵͲϭϮͲϭϬϯ;ϰͿ;ĨͿͿ
tĂƚĞƌZŝŐŚƚƐͲEZtĂƚĞƌZŝŐŚƚƐ;hϱϵͲϭϮͲϭϬϯ;ϰͿ;ĚͿΘ;ϱͿ;ĞͿͿ
tĂƚĞƌƐŚĞĚZĞŚĂďŝůŝƚĂƚŝŽŶͲEZtĂƚĞƌƐŚĞĚ;hϱϵͲϭϮͲϭϬϯ;ϱͿ;ďͿͿ











&zϮϬϮϬ
ƐƚŝŵĂƚĞĚ
ϱ͕ϱϳϳ
ϯ͕Ϯϱϱ
ϱϯϰ
ϳ͕ϵϱϬ
ϴϵ͕ϬϬϬ
ϵ͕ϵϵϴ
Ϯϱ͕ϬϬϬ

dƌĂŶƐƉŽƌƚĂƚŝŽŶZĞůĂƚĞĚ͗
d/&ŽĨϮϬϬϱ;ϴ͘ϯйͿ;ƉƌĞǀŝŽƵƐůǇƚŚĞ,&Ϳ;hϱϵͲϭϮͲϭϬϯ;ϳͿͿ
d/&ŽĨϮϬϬϱ͕&ŝǆĞĚ;ƉƌĞǀŝŽƵƐůǇƚŚĞ,E&Ϳ;hϱϵͲϭϮͲϭϬϯ;ϴͿͿ
d/&ŽĨϮϬϬϱ;Ϭ͘ϬϱйŶŽŶͲĨŽŽĚͿ;ƉƌĞǀŝŽƵƐůǇƚŚĞ,E&Ϳ;hϱϵͲϭϮͲϭϬϯ;ϭϬͿͿ
d/&ŽĨϮϬϬϱ;ϯϬйŶĞǁŐƌŽǁƚŚͿ;hϱϵͲϭϮͲϭϬϯ;ϳͿͿ
d/&ŽĨϮϬϬϱ;ϭͬϭϲйͿ;hϱϵͲϭϮͲϭϬϯ;ϲͿͿ
dƌĂŶƐŝƚĂŶĚdƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚŵĞŶƚ&ƵŶĚ;hϱϵͲϭϮͲϭϬϯ;ϴͿ;ĐͿ;ŝŝŝͿͿ





&zϮϬϭϵ
ZĞǀŝƐĞĚ
ϱ͕ϴϱϲ
ϯ͕Ϯϱϱ
ϱϯϰ
ϳ͕ϵϱϬ
ϭϮ͕ϬϬϬ
ϵ͕ϳϱϰ
Ϯϰ͕ϬϬϬ

ZĞǀĞŶƵĞ^ĞƚͲƐŝĚĞͬĂƌŵĂƌŬ/ƚĞŵ
ůĐŽŚŽů>ĂǁŶĨŽƌĐĞŵĞŶƚ;ĨƌŽŵĞĞƌdĂǆͿ;hϱϵͲϭϱͲϭϬϵͿ
ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚŽŶĞdĂǆ/ŶĐƌĞŵĞŶƚ&ŝŶĂŶĐŝŶŐϭ ;hϲϯEͲϮͲϭϬϵͿ
ŵĞƌŐĞŶĐǇ&ŽŽĚŐĞŶĐŝĞƐ;hϱϵͲϭϮͲϭϬϯ;ϵͿͿ
,ĞĂůƚŚZĞůĂƚĞĚ;ĨƌŽŵŝŐĂƌĞƚƚĞdĂǆͿ;hϱϵͲϭϰͲϮϬϰͿ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ;hϱϵͲϭϮͲϭϬϯ;ϭϰͿͿ
WĞƌŵĂŶĞŶƚ^ƚĂƚĞŶĚŽǁŵĞŶƚ;ĨƌŽŵ^ĞǀĞƌĂŶĐĞdĂǆͿ ;hϱϭͲϵͲϯϬϱͿ
dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞĐĐŽƵŶƚϭ͕Ϯ;hϲϯEͲϳͲϯϬϭͿ
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dŽƚĂů͕'ĞŶĞƌĂů&ƵŶĚZĞǀĞŶƵĞĂƌŵĂƌŬƐ
WĞƌĐĞŶƚŽĨWŽƚĞŶƚŝĂů'ĞŶĞƌĂů&ƵŶĚZĞǀĞŶƵĞ

Ϯϭ͘ϴй

Ϯϯ͘ϰй

ϭ͘/ŶĐůƵĚĞĚŝŶĨƌĞĞƌĞǀĞŶƵĞĞƐƚŝŵĂƚĞƐƐŚŽǁŶŽŶdĂďůĞϳ͘
Ϯ͘^ƚĂƚƵƚŽƌŝůǇƌĞƋƵŝƌĞĚƐĞƚͲĂƐŝĚĞĞŶĚƐĂĨƚĞƌ&zϮϬϭϵ͘&zϮϬϮϬƐƚŝŵĂƚĞĚŝƐĂŽŶĞͲƚŝŵĞĂƉƉƌŽƉƌŝĂƚŝŽŶĂƉƉƌŽǀĞĚďǇƚŚĞůĞŐŝƐůĂƚƵƌĞ͘
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ͳͳǦ ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ ǡ ǡƬ  ǡȌ
&zϮϬϭϵ
ZĞǀŝƐĞĚ






























Statewide Summary

ZĞǀĞŶƵĞĂŶĚKƚŚĞƌ^ŽƵƌĐĞƐ
ZĞƐĞƌǀĞĚĨƌŽŵWƌĞǀ͘zĞĂƌͲ'ĞŶĞƌĂů&ƵŶĚ
ZĞƐĞƌǀĞĚĨƌŽŵWƌĞǀ͘zĞĂƌͲhŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
ZĞƐĞƌǀĞĚĨƌŽŵWƌĞǀ͘zĞĂƌͲĚƵĐĂƚŝŽŶ&ƵŶĚ
^ƵďƚŽƚĂů͕ZĞƐĞƌǀĞĚĨƌŽŵWƌĞǀŝŽƵƐ&ŝƐĐĂůzĞĂƌ
WƌĞǀŝŽƵƐzĞĂƌƵĚŐĞƚ^ƵƌƉůƵƐ
ZĞǀĞŶƵĞƐƚŝŵĂƚĞƐ;ĨƌŽŵdĂďůĞϳͿ
dƌĂŶƐĨĞƌƐĂŶĚKƚŚĞƌ;ĨƌŽŵdĂďůĞϵͿ
dŽƚĂů
KƉĞƌĂƚŝŶŐΘĂƉŝƚĂůƵĚŐĞƚƐ;ŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞĨƵŶĚƐĂŶĚĐĐŽƵŶƚƐͿ
ůĞĐƚĞĚKĨĨŝĐŝĂůƐ
ĚƵůƚŽƌƌĞĐƚŝŽŶƐΘĚŽĨWĂƌĚŽŶƐ
ŽƵƌƚƐ
WƵďůŝĐ^ĂĨĞƚǇ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
KƚŚĞƌĂƉŝƚĂůƵĚŐĞƚƐ
Ğďƚ^ĞƌǀŝĐĞ
ĚŵŝŶΘdĞĐŚ^ĞƌǀŝĐĞƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀΘ>ĂďŽƌ
^ŽĐ^ǀĐƐͲ,ĞĂůƚŚ
^ŽĐ^ǀĐƐͲ,ƵŵĂŶ^ǀĐƐΘzŽƵƚŚŽƌƌ
^ŽĐ^ǀĐƐͲtŽƌŬĨŽƌĐĞΘZĞŚĂď^ǀĐƐ
,ŝŐŚĞƌĚͲ^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝŽŶ
,ŝŐŚĞƌĚͲŽůůĞŐĞƐΘhŶŝǀĞƌƐŝƚŝĞƐ
,ŝŐŚĞƌĚͲƉƉůŝĞĚdĞĐŚŽůůĞŐĞ
,ŝŐŚĞƌĚͲhƚĂŚĚEĞƚǁŽƌŬ
,ŝŐŚĞƌĚͲƵŝůĚŝŶŐƐ
EĂƚƵƌĂůZĞƐŽƵƌĐĞƐΘŶĞƌŐǇĞǀ
ŐƌŝĐƵůƚƵƌĞ͕ŶǀYƵĂů͕ΘWƵďůŝĐ>ĂŶĚƐ
WƵďůŝĐĚͲ^ƚĂƚĞĚŵŝŶΘŐĞŶĐŝĞƐ
WƵďůŝĐĚͲDŝŶ^ĐŚŽŽůWƌŽŐƌĂŵ
WƵďůŝĐĚͲ^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵ
WƵďůŝĐĚͲƵŝůĚŝŶŐƐ
ĂƉWƌĞƐĚ͕,ZD͕ĂŶĚĂƌĞĞƌ^ǀĐ
EĂƚŝŽŶĂů'ƵĂƌĚΘsĞƚĞƌĂŶƐΖĨĨĂŝƌƐ
>ĞŐŝƐůĂƚƵƌĞ
^ƵďƚŽƚĂů͕KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂů
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ;ƐĞĞdĂďůĞϭϮͿ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ;ƐĞĞdĂďůĞϭϯͿ
dƌĂŶƐĨĞƌƐƚŽKƚŚĞƌĐĐŽƵŶƚƐͬ&ƵŶĚƐ;ƐĞĞdĂďůĞƐϭϱ͕ϭϳ͕ΘϭϴͿ
dŽƚĂů
ZĞƐĞƌǀĞĚĨŽƌ&ŽůůŽǁŝŶŐ&ŝƐĐĂůzĞĂƌ

&zϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

WĞƌĐĞŶƚ
ŚĂŶŐĞ

ϳϲ͕ϳϲϱ
ϭϬ͕ϱϰϴ
ϳϭ͕ϳϱϳ
ϭϱϵ͕ϬϳϬ

ϭϭϮ͕ϭϴϬ
ϱ͕ϭϭϭ
ϴϴ͕ϵϭϰ
ϮϬϲ͕ϮϬϱ

ϰϲ͘ϭй
Ͳϱϭ͘ϱй
Ϯϯ͘ϵй
Ϯϵ͘ϲй

ϭϱϳ͕ϴϰϴ
ϳ͕ϰϯϳ͕ϱϳϭ
Ϯϵ͕ϳϲϬ
Ψϳ͕ϳϴϰ͕Ϯϰϵ

ϳ͕ϳϵϳ͕ϱϭϰ
ϭϮ͕ϵϴϳ
Ψϴ͕Ϭϭϲ͕ϳϬϲ

ϰ͘ϴй
Ͳϱϲ͘ϰй
ϯ͘Ϭй

ϲϵ͕ϴϯϲ
ϯϯϯ͕ϵϯϵ
ϭϰϱ͕ϯϳϬ
ϭϭϳ͕Ϭϴϭ
ϲ͕ϰϮϵ
ϭϰϮ͕ϲϯϵ
ϯϴ͕Ϯϲϭ
ϯϭ͕ϬϳϮ
Ϯϲ͕ϴϬϳ
ϭϬϲ͕ϰϯϳ
ϱϰϵ͕ϭϭϯ
ϱϬϵ͕Ϭϯϴ
ϵϳ͕ϰϭϳ
ϴϭ͕Ϯϯϯ
ϭ͕Ϭϭϲ͕ϰϳϵ
ϭϬϰ͕Ϭϳϭ
ϯϯ͕ϮϬϳ

ϲ͕Ϭϳϲ
ϭϳ͕ϭϯϮ
ϯϰ͕ϴϯϰ
ϳ͕ϭϱϴ͕ϵϰϯ

Ͳϱ͘ϰй
ϭ͘ϯй
ϰ͘ϯй
ϭϲ͘ϳй
ϰϯ͘ϳй
ϴ͘ϲй
ϲ͘ϳй
ϰϳ͘ϰй
Ϯϭ͘Ϯй
Ͳϲ͘ϵй
ϳ͘ϳй
ϰ͘ϯй
ϴ͘ϯй
ϳϱ͘Ϭй
ϱ͘Ϯй
ϭϬ͘ϲй
Ͳϭ͘ϴй
ͲϭϬϬ͘Ϭй
ͲϮϳ͘ϯй
ϮϬ͘ϳй
ϯϮ͘ϳй
ϰ͘ϴй
Ϭ͘Ϭй
ͲϭϬϬ͘Ϭй
Ͳϵϰ͘ϳй
ϱϯ͘Ϭй
ͲϮ͘ϰй
ϰ͘Ϯй

ϭϬ͕ϰϬϬ
ϭϰϵ
ϳϬϬ͕ϯϮϭ
Ψϳ͕ϱϳϴ͕Ϭϰϰ

ϰ͕ϭϮϱ
ϳϵϯ͕ϴϯϲ
Ψϳ͕ϵϱϲ͕ϵϬϰ

ͲϭϬϬ͘Ϭй
Ϯϲϳϱ͘ϲй
ϭϯ͘ϰй
ϱ͘Ϭй

ΨϮϬϲ͕ϮϬϱ

Ψϱϵ͕ϴϬϮ

ϳϯ͕ϴϱϭ
ϯϮϵ͕ϱϯϭ
ϭϯϵ͕ϯϭϭ
ϭϬϬ͕ϯϲϮ
ϰ͕ϰϳϱ
ϭϯϭ͕ϯϭϵ
ϯϱ͕ϴϰϳ
Ϯϭ͕Ϭϴϯ
ϮϮ͕ϭϮϰ
ϭϭϰ͕Ϯϴϭ
ϱϬϵ͕ϲϵϯ
ϰϴϴ͕ϬϬϳ
ϴϵ͕ϵϴϯ
ϰϲ͕ϰϬϲ
ϵϲϲ͕ϯϬϴ
ϵϰ͕ϭϯϱ
ϯϯ͕ϴϬϯ
ϯϬϬ
ϳϯ͕ϵϭϭ
ϯϵ͕ϰϭϴ
ϭϯϵ͕ϳϱϮ
ϯ͕Ϯϯϲ͕ϭϱϮ
ϭϰ͕ϱϬϬ
ϳϭϯ
ϭϭϱ͕Ϭϯϳ
ϭϭ͕ϭϵϲ
ϯϱ͕ϲϳϲ
ϲ͕ϴϲϳ͕ϭϳϰ

ϱϯ͕ϳϭϱ
ϰϳ͕ϱϴϴ
ϭϴϱ͕ϰϬϰ
ϯ͕ϯϵϭ͕Ϯϲϱ
ϭϰ͕ϱϬϬ
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ͳʹǦȀ ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ ǡȌ
^ŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
dŽƚĂů
WƌŽŐƌĂŵƐ
ĚƵůƚŽƌƌĞĐƚŝŽŶƐΘĚŽĨWĂƌĚŽŶƐ
WƵďůŝĐ^ĂĨĞƚǇ



dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀΘ>ĂďŽƌ
^ŽĐ^ǀĐƐͲ,ĞĂůƚŚ
^ŽĐ^ǀĐƐͲtŽƌŬĨŽƌĐĞΘZĞŚĂď^ǀĐƐ
EĂƚƵƌĂůZĞƐŽƵƌĐĞƐΘŶĞƌŐǇĞǀ
ŐƌŝĐƵůƚƵƌĞ͕ŶǀYƵĂů͕ΘWƵďůŝĐ>ĂŶĚƐ
dŽƚĂů
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&zϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱ͕ϬϬϬ
ϭϲ͕ϳϬϬ
ϵϭ͕ϭϵϯ

&zϮϬϭϵ
^ƵƉƉΖů
ϱ͕ϰϬϬ
ϵ͕ϲϱϲ
;ϭϴ͕ϬϮϱͿ
ϭϵϯ͕ϲϳϴ

ϰ͕Ϯϰϲ

&zϮϬϭϵ
&zϮϬϮϬ
WĞƌĐĞŶƚ
ZĞǀŝƐĞĚ
ƉƉƌŽƉƌŝĂƚĞĚ ŚĂŶŐĞ
ϭϬ͕ϰϬϬ
ͲϭϬϬ͘Ϭй
Ϯϲ͕ϯϱϲ
ϭϲ͕ϲϳϬ
Ͳϯϲ͘ϴй
ϳϯ͕ϭϲϴ
ϳϵ͕ϲϲϲ
ϴ͘ϵй
ϭϵϯ͕ϲϳϴ
ϭϵϯ͕ϲϳϴ
Ϭ͘Ϭй
ϰ͕Ϯϰϲ
ϰ͕Ϯϱϯ
Ϭ͘Ϯй
ϱ͕ϯϰϭ
Ϯ͕ϮϮϭ
Ͳϱϴ͘ϰй
ϭϲ͕Ϯϲϰ
ϭϭ͕Ϭϲϭ
ͲϯϮ͘Ϭй
ϭ͕ϮϮϲ͕ϮϬϳ
ϭ͕ϮϮϲ͕Ϭϲϳ
Ϭ͘Ϭй
;ϭ͕ϮϮϲ͕ϬϲϳͿ
;ϭ͕Ϯϲϱ͕ϬϵϮͿ
ϯ͘Ϯй
ΨϯϮϵ͕ϱϵϮ
ΨϮϲϴ͕ϱϮϯ
Ͳϭϴ͘ϱй

ϮϮϬ͕ϭϮϱ
ϭ͕ϭϵϯ͕Ϭϳϴ
;ϭ͕Ϯϱϯ͕ϵϲϰͿ
ΨϮϳϲ͕ϯϳϴ

ϱ͕ϯϰϭ
;ϮϬϯ͕ϴϲϭͿ
ϯϯ͕ϭϮϵ
Ϯϳ͕ϴϵϳ
Ψϱϯ͕Ϯϭϱ

Ϯϵ͕Ϯϭϲ

;ϭϴϱͿ

Ϯϵ͕Ϭϯϭ

ϱ͕Ϯϲϱ

ϯϵ͕ϬϬϬ
;ϮϲϱͿ
ϰ͕ϱϬϬ

ϯϵ͕ϬϬϬ
ϱ͕ϬϬϬ
ϰ͕ϱϬϬ
ϭϳϱ͕ϯϱϰ
ϯ͕ϴϬϬ
ϳϮ͕ϵϬϳ
ΨϯϮϵ͕ϱϵϮ

ϭϳϱ͕ϯϱϰ
ϯ͕ϴϬϬ
ϲϮ͕ϳϰϯ
ΨϮϳϲ͕ϯϳϴ

ϭϬ͕ϭϲϰ
Ψϱϯ͕Ϯϭϱ

Ϯϵ͕Ϭϵϲ

Ϯϲϱ
ϭϳϱ͕ϯϱϰ
ϯ͕ϴϬϬ
ϲϬ͕ϬϬϴ
ΨϮϲϴ͕ϱϮϯ

Ϭ͘Ϯй
ͲϭϬϬ͘Ϭй
Ͳϵϰ͘ϳй
ͲϭϬϬ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
Ͳϭϳ͘ϳй
Ͳϭϴ͘ϱй

ͳ͵Ǧ   ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ ǡȌ
^ŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ZĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
dŽƚĂů
WƌŽŐƌĂŵƐ
ůĞĐƚĞĚKĨĨŝĐŝĂůƐ
ĚŵŝŶΘdĞĐŚ^ĞƌǀŝĐĞƐ
EĂƚƵƌĂůZĞƐŽƵƌĐĞƐΘŶĞƌŐǇĞǀ
ĂƉWƌĞƐĚ͕,ZD͕ĂŶĚĂƌĞĞƌ^ǀĐ
dŽƚĂů
&d͕ĂƉŝƚĂůKƵƚůĂǇ͕ΘZĞƚĂŝŶĞĚĂƌŶŝŶŐƐ
ƵĚŐĞƚĞĚ&d
ƵƚŚŽƌŝǌĞĚĂƉŝƚĂůKƵƚůĂǇ
ZĞƚĂŝŶĞĚĂƌŶŝŶŐƐ

&zϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰϵ
ϯϬϵ͕ϰϵϮ
ϭ͕ϮϬϬ
ϳ͕ϲϬϳ
ϱϯϮ
ϭϮ͕ϳϵϳ
;ϭϯ͕ϵϱϳͿ
Ψϯϭϳ͕ϴϮϬ

&zϮϬϭϵ
^ƵƉƉΖů

ϭϱ͕ϰϲϳ

&zϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϰϵ

&zϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϭϮϱ
Ϯ͕ϬϬϬ
ϯϰϮ͕ϯϳϰ
ϳ
Ϭ

WĞƌĐĞŶƚ
ŚĂŶŐĞ
ϭϯϮϵ͘ϳй

ϭ͕ϭϲϱ
ϵϱ͕ϴϯϯ
;ϴϲ͕ϯϭϵͿ
Ψϯϯϲ͕ϵϴϲ

ϭ͕ϭϲϱ
ϴϲ͕ϯϵϳ
;ϴϭ͕ϰϱϮͿ
ΨϯϱϮ͕ϲϭϲ

Ϭ͘Ϭй
Ͳϵ͘ϴй
Ͳϱ͘ϲй
ϰ͘ϲй

ϯϯ͕ϱϭϵ
ϯϬϮ͕ϳϰϰ
ϴϮϰ
ϭϱ͕ϱϮϴ

ϱϬ͘ϲй
ϭ͘ϯй
ϭ͘ϵй
Ϯ͘ϰй

ϯϮϰ͕ϵϱϵ
ϭ͕ϮϬϬ

;ϳ͕ϲϬϳͿ
ϲϯϯ
ϴϯ͕Ϭϯϲ
;ϳϮ͕ϯϲϮͿ
Ψϭϵ͕ϭϲϳ

ϱ͘ϰй
ͲϭϬϬ͘Ϭй

Ϯϭ͕ϭϯϰ
Ϯϴϭ͕ϯϴϬ
ϴϬϵ
ϭϰ͕ϰϵϳ

ϭ͕ϭϮϭ
ϭϳ͕ϯϴϰ
ϲϲϮ

ϮϮ͕Ϯϱϱ
Ϯϵϴ͕ϳϲϰ
ϴϬϵ
ϭϱ͕ϭϱϵ

Ψϯϭϳ͕ϴϮϬ

Ψϭϵ͕ϭϲϳ

Ψϯϯϲ͕ϵϴϲ

ΨϯϱϮ͕ϲϭϲ

ϰ͘ϲй

ϭ͕ϯϵϲ
ϯϭ͕Ϯϰϭ͕ϭϬϬ
ϱ͕ϮϳϬ͕ϴϬϬ

;ϭϲͿ

ϭ͕ϯϴϬ
ϯϭ͕Ϯϰϭ͕ϭϬϬ
ϮϮ͕ϴϯϬ͕ϯϬϬ

ϭ͕ϰϰϯ
ϯϯ͕ϬϮϭ͕ϴϬϬ
ϭϴ͕ϱϱϬ͕ϭϬϬ

ϰ͘ϲй
ϱ͘ϳй
Ͳϭϴ͘ϳй

ϭϳ͕ϱϱϵ͕ϱϬϬ
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ͳͶǦ   ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ ǡȌ
^ŽƵƌĐĞĐĐŽƵŶƚƐͬ&ƵŶĚƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĂƉƐŝŶŐĂůĂŶĐĞ
dŽƚĂů

&zϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϬϲ͕Ϭϭϱ
ϵϱ͕ϯϴϱ
ϭϵϵ͕ϭϲϳ
ϭϬ͕ϱϵϭ
ϭϬ͕ϰϴϰ
ϵϳ͕ϰϯϳ
Ϯ͕ϳϱϬ
;ϮϱϯͿ
Ϯϳ͕ϮϮϱ
;Ϯϯ͕ϱϲϮͿ
ΨϱϮϱ͕Ϯϯϵ

&zϮϬϭϵ
ĞƐƚŝŶĂƚŝŽŶĐĐŽƵŶƚƐͬ&ƵŶĚƐ
ƉƉƌŽƉƌŝĂƚĞĚ
ŵďƵůĂŶĐĞ^ĞƌǀŝĐĞWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚǆƉĞŶĚĂďůĞZĞǀ
ϯ͕ϭϯϮ
ŚŝůĚƌĞŶΖƐ,ĞĂƌŝŶŐŝĚWƌŽŐƌĂŵĐĐŽƵŶƚ
ϭϬϬ
ŽŶǀĞƌƐŝŽŶƚŽůƚ&ƵĞů'ƌĂŶƚWƌŽŐƌĂŵ&ƵŶĚ
ϮϬ
ĚƵĐĂƚŝŽŶZĂŝŶǇĂǇ&ƵŶĚ
ϭϭ͕ϵϵϭ
&ZͲDŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ
ϳϱ͕ϬϬϬ
ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐWƌŽŐƌĂŵZĞƐƚ͘ĐĐŽƵŶƚ
ϵ͕ϬϬϬ
&ŝƌĞĐĂĚĞŵǇ^ƵƉƉŽƌƚĐĐŽƵŶƚ
ϰ͕ϮϬϬ
'ĞŶĞƌĂůZĂŝŶǇĂǇ&ƵŶĚ
ϳϯ͕ϯϭϯ
'&ZͲŐƌŝĐƵůƚƵƌĞĂŶĚtŝůĚůŝĨĞĂŵĂŐĞWƌĞǀĞŶƚ
ϮϱϬ
'&ZͲŐƌŝĐƵůƚƵƌĞtĂƚĞƌKƉƚŝŵŝǌĂƚŝŽŶĐĐŽƵŶƚ
ϭ͕ϭϳϱ
'&ZͲŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞZĞƐƚƌŝĐƚĞĚĐĐƚ
ϭ͕Ϭϴϰ
'&ZͲE^ƉĞĐŝŵĞŶĐĐŽƵŶƚ
Ϯϭϲ
'&ZͲŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
'&ZͲ&ŝƌĞĂƌŵ^ĂĨĞƚǇ
Ϯϱ
'&ZͲ,ŽŵĞůĞƐƐĐĐŽƵŶƚ
ϵϭϳ
'&ZͲ/ŶĚŝŐĞŶƚĞĨĞŶƐĞZĞƐŽƵƌĐĞƐĐĐŽƵŶƚ
Ϯ͕ϳϯϳ
'&ZͲ/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞĐĐŽƵŶƚ
ϯ͕ϳϱϬ
'&ZͲ/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶĐĐŽƵŶƚ
Ϯ͕ϬϬϬ
'&ZͲDŽƚŝŽŶWŝĐƚƵƌĞ/ŶĐĞŶƚŝǀĞ&ƵŶĚ
ϭ͕ϱϬϬ
'&ZͲDƵůĞĞĞƌWƌŽƚĞĐƚŝŽŶĐĐŽƵŶƚ
ϱϬϬ
'&ZͲEĂƚŝŽŶĂů'ƵĂƌĚĞĂƚŚĞŶĞĨŝƚƐĐĐŽƵŶƚ
ϭϬ
'&ZͲEĂƚŝŽŶĂůWƌŽĨĞƐƐŝŽŶĂůDĞŶΖƐ^ŽĐĐĞƌdĞĂŵ
ϭϬϬ
'&ZͲEĂƚŝǀĞŵĞƌŝĐĂŶZĞƉĂƚƌŝĂƚŝŽŶZĞƐƚĐĐƚ
ϲϬ
'&ZͲWƌŝƐŽŶĞǀĞůŽƉŵĞŶƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ϰϲ͕ϬϬϬ
'&ZͲWƵďůŝĐ>ĂŶĚƐ>ŝƚŝŐĂƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
'&ZͲZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚĐĐŽƵŶƚ
ϭ͕ϯϰϲ
'&ZͲZƵƌĂů,ĞĂůƚŚĂƌĞ&ĂĐŝůŝƚŝĞƐ
Ϯϭϵ
'&ZͲ^ĐŚŽŽůZĞĂĚŝŶĞƐƐĐĐŽƵŶƚ
ϯ͕ϬϬϬ
'&ZͲdŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞ&ƵŶĚ
Ϯϰ͕ϬϬϬ
'&ZͲtŝůĚůŝĨĞZĞƐŽƵƌĐĞƐ
ϴϵ
'&ZͲtŽƌŬĨŽƌĐĞĞǀĞůŽƉŵĞŶƚZĞƐƚĐĐƚ
ϯ͕Ϭϳϲ

&zϮϬϭϵ
^ƵƉƉΖů
ϯϳ͕ϮϬϱ
;ϭϬ͕ϬϬϬͿ
Ϯ͕ϱϬϬ
ϭϴ͕ϱϴϱ
ϯ͕ϬϬϬ
ϰϭ
;ϯͿ
ϭϳ͕ϭϱϲ
;ϲ͕ϭϰϭͿ
;ϵ͕ϰϬϬͿ
ΨϱϮ͕ϵϰϯ
&zϮϬϭϵ
^ƵƉƉΖů
ϯϳϬ
ϯ

&zϮϬϭϵ
&zϮϬϮϬ
WĞƌĐĞŶƚ
ZĞǀŝƐĞĚ
ƉƉƌŽƉƌŝĂƚĞĚ ŚĂŶŐĞ
ϭϬϲ͕Ϭϭϱ
ϵϰ͕ϱϯϭ
ͲϭϬ͘ϴй
ϭϯϮ͕ϱϵϬ
ϲϲ͕ϬϬϳ
ͲϱϬ͘Ϯй
ϭϵϵ͕ϭϲϳ
ϮϮϰ͕ϴϰϴ
ϭϮ͘ϵй
ϱϵϭ
ϲϵ͕Ϭϱϲ ϭϭϱϳϴ͘ϲй
ϭϮ͕ϵϴϰ
ϭ͕Ϭϴϰ
Ͳϵϭ͘ϳй
ϭϭϲ͕ϬϮϮ
ϮϬϵ͕ϳϭϬ
ϴϬ͘ϴй
ϯ͕ϬϬϬ
ͲϭϬϬ͘Ϭй
Ϯ͕ϳϵϭ
ϭ͕ϳϱϬ
Ͳϯϳ͘ϯй
;ϮϱϲͿ
;ϮϲϴͿ
ϰ͘ϴй
ϰϰ͕ϯϴϭ
Ϯϵ͕ϳϬϯ
Ͳϯϯ͘ϭй
;Ϯϵ͕ϳϬϯͿ
;Ϯϳ͕ϰϵϴͿ
Ͳϳ͘ϰй
;ϵ͕ϰϬϬͿ
ͲϭϬϬ͘Ϭй
Ψϱϳϴ͕ϭϴϮ
Ψϲϲϴ͕ϵϮϭ
ϭϱ͘ϳй
&zϮϬϭϵ
ZĞǀŝƐĞĚ
ϯ͕ϱϬϭ
ϭϬϬ
Ϯϯ
ϭϭ͕ϵϵϭ
ϳϱ͕ϬϬϬ

&zϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕Ϯϭϳ
ϮϵϮ
Ϯϯ
ϲϵ͕Ϭϱϲ
ϳϱ͕ϬϬϬ

WĞƌĐĞŶƚ
ŚĂŶŐĞ
Ͳϴ͘ϭй
ϭϵϭ͘ϲй
Ϭ͘Ϭй
ϰϳϱ͘ϵй
Ϭ͘Ϭй

ϰ͕ϮϬϬ
ϳϯ͕ϯϭϯ
ϮϱϬ
ϭ͕ϭϳϱ
ϭ͕Ϭϴϰ
Ϯϭϲ
ϭ͕ϳϮϰ

ϰ͕ϮϬϬ
Ϯϰ͕ϴϭϯ
ϮϱϬ

Ϭ͘Ϭй
Ͳϲϲ͘Ϯй
Ϭ͘Ϭй
ͲϭϬϬ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй

ϵϭϳ
Ϯ͕ϳϯϳ
Ϯ͕ϬϮϱ
Ϯ͕ϬϬϬ
ϭ͕ϱϬϬ
ϱϬϬ
ϭϬ
ϭϬϬ
ϮϬ
ϰϲ͕ϬϬϬ

ϭ͕ϴϭϳ
ϱ͕ϭϰϮ
Ϯ͕ϬϮϱ
Ϯ͕ϬϬϬ
Ϯ͕ϱϬϬ
ϱϬϬ
ϭϬ
ϭϬϬ
ϮϬ

ϵϴ͘ϭй
ϴϳ͘ϵй
Ϭ͘Ϭй
Ϭ͘Ϭй
ϲϲ͘ϳй
Ϭ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
ͲϭϬϬ͘Ϭй

ϭ͕ϴϰϲ
Ϯϭϵ
ϯ͕ϬϬϬ
Ϯϰ͕ϬϬϬ
ϴϵ
ϯ͕Ϭϳϲ

ϭ͕ϴϰϲ
Ϯϭϵ
ϯ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
ϴϵ
ϭϭ͕ϵϯϭ

Ϭ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
ϰ͘Ϯй
Ϭ͘Ϭй
Ϯϴϳ͘ϴй

;ϵ͕ϬϬϬͿ

ϭ͕ϳϮϰ
;ϮϱͿ

;ϭ͕ϳϮϱͿ

;ϰϬͿ

ϱϬϬ

ϭ͕Ϭϴϰ
Ϯϭϲ
ϭ͕ϳϮϰ
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ͳͶǦ   ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ ǡȌ
&zϮϬϭϵ
ĞƐƚŝŶĂƚŝŽŶĐĐŽƵŶƚƐͬ&ƵŶĚƐ
ƉƉƌŽƉƌŝĂƚĞĚ
,ŽŵĞůĞƐƐƚŽ,ŽƵƐŝŶŐZĞĨŽƌŵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ϭϭ͕ϯϱϬ
,ŽƐƉŝƚĂůWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚ
ϰϴ͕ϱϬϬ
>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚ
ϯϲ͕ϭϭϳ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
ϯϵ͕ϲϴϲ
DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
EƵƌƐĞ,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ϱϮϬ
EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚ
ϯϭ͕ϴϱϱ
KĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶdƌĂŶƐŝƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ϭϭ͕ϱϬϬ
WŽƐƚŝƐĂƐƚĞƌZĞĐŽǀĞƌǇĂŶĚDŝƚŝŐĂƚŝŽŶZĞƐƚĐĐŽƵŶƚ
WƐǇĐŚŝĂƚƌŝĐŽŶƐƵůƚĂƚŝŽŶWƌŽŐƌĂŵĐĐŽƵŶƚ
ZŝƐŬDĂŶĂŐĞŵĞŶƚͲ>ŝĂďŝůŝƚǇ
^ƚĂƚĞŝƐĂƐƚĞƌZĞĐŽǀĞƌǇZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
^ƵƌǀŝǀŽƌƐŽĨ^ƵŝĐŝĚĞ>ŽƐƐĐĐŽƵŶƚ
dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ
ϲϱ͕ϭϱϬ
hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀĞŶƚŝŽŶWƌŽŐƌĂŵZĞƐƚƌŝĐƚĞĚĐĐŽƵ
ϭ͕ϳϱϬ
h^&ZͲ'ƌŽǁƚŚŝŶ^ƚƵĚĞŶƚWŽƉƵůĂƚŝŽŶĐĐƚ
ϭϬ͕ϬϬϬ
tĞƐƚdƌĂǀĞƌƐĞ^ĞŶƚŝŶĞů>ĂŶĚƐĐĂƉĞ&ƵŶĚ
dŽƚĂů
ΨϱϮϱ͕Ϯϯϵ

&zϮϬϭϵ
^ƵƉƉΖů

ϰϵ͕ϮϵϬ
ϱ͕ϭϬϬ
;ϱϮϬͿ
Ϯ͕ϵϱϳ
ϳ͕ϰϵϯ

ϯ͕ϬϬϬ
ϯ͕ϳϳϲ

ϰϭ
;ϭϬ͕ϬϬϬͿ
ΨϱϮ͕ϵϰϯ

&zϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϭ͕ϯϱϬ
ϰϴ͕ϱϬϬ
ϯϲ͕ϭϭϳ
ϴϴ͕ϵϳϳ
ϱ͕ϭϬϬ

&zϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϭ͕ϯϱϬ
ϱϲ͕Ϭϰϲ
ϰϴ͕ϵϵϴ
ϭϳϮ͕ϱϮϳ
ϰ͕ϵϬϬ

WĞƌĐĞŶƚ
ŚĂŶŐĞ
Ϭ͘Ϭй
ϭϱ͘ϲй
ϯϱ͘ϳй
ϵϯ͘ϵй
Ͳϯ͘ϵй

ϯϰ͕ϴϭϮ
ϳ͕ϰϵϯ
ϭϭ͕ϱϬϬ

ϯϰ͕ϴϭϮ

Ϭ͘Ϭй
ͲϭϬϬ͘Ϭй
ϰϯ͘ϱй

ϭϲ͕ϱϬϬ
ϯϬϬ
Ϯϳϱ

ϯ͕ϬϬϬ
ϯ͕ϳϳϲ
ϲϱ͕ϭϱϬ
ϭ͕ϳϵϭ

Ψϱϳϴ͕ϭϴϮ

ͲϭϬϬ͘Ϭй
ͲϭϬϬ͘Ϭй
ϰϬ
ϴϯ͕ϵϱϬ
ϭ͕ϳϱϬ
ϰϬϬ
ϭ͕ϬϬϬ
Ψϲϲϴ͕ϵϮϭ

Ϯϴ͘ϵй
ͲϮ͘ϯй

ϭϱ͘ϳй
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ͳͷǦ   ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ  Ƭ  ǡȌ
ĞƐƚŝŶĂƚŝŽŶĐĐŽƵŶƚƐͬ&ƵŶĚƐ
ŚŝůĚƌĞŶΖƐ,ĞĂƌŝŶŐŝĚWƌŽŐƌĂŵĐĐŽƵŶƚ
ĚƵĐĂƚŝŽŶZĂŝŶǇĂǇ&ƵŶĚ
&ZͲDŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ
ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐWƌŽŐƌĂŵZĞƐƚ͘ĐĐŽƵŶƚ
&ŝƌĞĐĂĚĞŵǇ^ƵƉƉŽƌƚĐĐŽƵŶƚ
'ĞŶĞƌĂůZĂŝŶǇĂǇ&ƵŶĚ
'&ZͲŐƌŝĐƵůƚƵƌĞĂŶĚtŝůĚůŝĨĞĂŵĂŐĞWƌĞǀĞŶƚ
'&ZͲŐƌŝĐƵůƚƵƌĞtĂƚĞƌKƉƚŝŵŝǌĂƚŝŽŶĐĐŽƵŶƚ
'&ZͲE^ƉĞĐŝŵĞŶĐĐŽƵŶƚ
'&ZͲŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
'&ZͲ&ŝƌĞĂƌŵ^ĂĨĞƚǇ
'&ZͲ,ŽŵĞůĞƐƐĐĐŽƵŶƚ
'&ZͲ/ŶĚŝŐĞŶƚĞĨĞŶƐĞZĞƐŽƵƌĐĞƐĐĐŽƵŶƚ
'&ZͲ/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞĐĐŽƵŶƚ
'&ZͲ/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶĐĐŽƵŶƚ
'&ZͲDŽƚŝŽŶWŝĐƚƵƌĞ/ŶĐĞŶƚŝǀĞ&ƵŶĚ
'&ZͲDƵůĞĞĞƌWƌŽƚĞĐƚŝŽŶĐĐŽƵŶƚ
'&ZͲEĂƚŝŽŶĂů'ƵĂƌĚĞĂƚŚĞŶĞĨŝƚƐĐĐŽƵŶƚ
'&ZͲEĂƚŝǀĞŵĞƌŝĐĂŶZĞƉĂƚƌŝĂƚŝŽŶZĞƐƚĐĐƚ
'&ZͲWƌŝƐŽŶĞǀĞůŽƉŵĞŶƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
'&ZͲZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚĐĐŽƵŶƚ
'&ZͲZƵƌĂů,ĞĂůƚŚĂƌĞ&ĂĐŝůŝƚŝĞƐ
'&ZͲ^ĐŚŽŽůZĞĂĚŝŶĞƐƐĐĐŽƵŶƚ
'&ZͲdŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞ&ƵŶĚ
'&ZͲtŝůĚůŝĨĞZĞƐŽƵƌĐĞƐ
'&ZͲtŽƌŬĨŽƌĐĞĞǀĞůŽƉŵĞŶƚZĞƐƚĐĐƚ
,ŽŵĞůĞƐƐƚŽ,ŽƵƐŝŶŐZĞĨŽƌŵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
EƵƌƐĞ,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
WŽƐƚŝƐĂƐƚĞƌZĞĐŽǀĞƌǇĂŶĚDŝƚŝŐĂƚŝŽŶZĞƐƚĐĐŽƵŶƚ
WƐǇĐŚŝĂƚƌŝĐŽŶƐƵůƚĂƚŝŽŶWƌŽŐƌĂŵĐĐŽƵŶƚ
^ƚĂƚĞŝƐĂƐƚĞƌZĞĐŽǀĞƌǇZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
^ƵƌǀŝǀŽƌƐŽĨ^ƵŝĐŝĚĞ>ŽƐƐĐĐŽƵŶƚ
dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ
h^&ZͲ'ƌŽǁƚŚŝŶ^ƚƵĚĞŶƚWŽƉƵůĂƚŝŽŶĐĐƚ
tĞƐƚdƌĂǀĞƌƐĞ^ĞŶƚŝŶĞů>ĂŶĚƐĐĂƉĞ&ƵŶĚ
dŽƚĂů

&zϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϬϬ
ϭϭ͕ϵϵϭ
ϳϱ͕ϬϬϬ
ϵ͕ϬϬϬ
ϰ͕ϮϬϬ
ϳϯ͕ϯϭϯ
ϮϱϬ
ϳϱ
Ϯϭϲ
Ϯϱ
ϵϭϳ
Ϯ͕ϳϯϳ
ϮϱϬ
Ϯ͕ϬϬϬ
ϭ͕ϱϬϬ
ϱϬϬ
ϭϬ
ϮϬ
ϰϲ͕ϬϬϬ
ϭ͕ϯϰϲ
Ϯϭϵ
ϯ͕ϬϬϬ
Ϯϰ͕ϬϬϬ
ϴϵ
ϯ͕Ϭϳϲ
ϭϭ͕ϯϱϬ
ϯϲ͕ϭϭϳ
ϭϲ͕ϲϴϲ
ϱϮϬ
ϭϭ͕ϱϬϬ

&zϮϬϭϵ
^ƵƉƉΖů

&zϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϬϬ
ϭϭ͕ϵϵϭ
ϳϱ͕ϬϬϬ

&zϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϮϵϮ
ϲϵ͕Ϭϱϲ
ϳϱ͕ϬϬϬ

WĞƌĐĞŶƚ
ŚĂŶŐĞ
ϭϵϭ͘ϲй
ϰϳϱ͘ϵй
Ϭ͘Ϭй

ϰ͕ϮϬϬ
ϳϯ͕ϯϭϯ
ϮϱϬ
ϳϱ
Ϯϭϲ
ϭ͕ϳϮϰ

ϰ͕ϮϬϬ
Ϯϰ͕ϴϭϯ
ϮϱϬ

Ϭ͘Ϭй
Ͳϲϲ͘Ϯй
Ϭ͘Ϭй
ͲϭϬϬ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй

ϵϭϳ
Ϯ͕ϳϯϳ
ϮϱϬ
Ϯ͕ϬϬϬ
ϭ͕ϱϬϬ
ϱϬϬ
ϭϬ
ϮϬ
ϰϲ͕ϬϬϬ
ϭ͕ϴϰϲ
Ϯϭϵ
ϯ͕ϬϬϬ
Ϯϰ͕ϬϬϬ
ϴϵ
ϯ͕Ϭϳϲ
ϭϭ͕ϯϱϬ
ϯϲ͕ϭϭϳ
ϱϮ͕ϯϯϲ
ϱ͕ϭϬϬ

ϭ͕ϴϭϳ
ϱ͕ϭϱϰ
ϮϱϬ
Ϯ͕ϬϬϬ
Ϯ͕ϱϬϬ
ϱϬϬ
ϭϬ
ϮϬ

;ϵ͕ϬϬϬͿ

ϭ͕ϳϮϰ
;ϮϱͿ

ϱϬϬ

ϯϱ͕ϲϱϬ
ϱ͕ϭϬϬ
;ϱϮϬͿ

ϭϭ͕ϱϬϬ

ϯ͕ϳϳϲ
ϲϱ͕ϭϱϬ
ϭϬ͕ϬϬϬ

;ϭϬ͕ϬϬϬͿ

Ψϰϭϭ͕ϭϱϵ

ΨϮϳ͕ϮϬϱ

Ϯϭϲ
ϭ͕ϳϮϰ

ϭ͕ϴϰϲ
Ϯϭϵ
ϯ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
ϴϵ
ϭϭ͕ϵϯϭ
ϭϭ͕ϯϱϬ
ϰϴ͕ϵϵϴ
ϱϲ͕ϴϰϭ
ϰ͕ϵϬϬ
ϭϲ͕ϱϬϬ
ϯϬϬ
Ϯϳϱ

ϯ͕ϳϳϲ
ϲϱ͕ϭϱϬ

Ψϰϯϴ͕ϯϲϰ

ϵϴ͘ϭй
ϴϴ͘ϯй
Ϭ͘Ϭй
Ϭ͘Ϭй
ϲϲ͘ϳй
Ϭ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
ͲϭϬϬ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
ϰ͘Ϯй
Ϭ͘Ϭй
Ϯϴϳ͘ϴй
Ϭ͘Ϭй
ϯϱ͘ϳй
ϴ͘ϲй
Ͳϯ͘ϵй
ϰϯ͘ϱй

ͲϭϬϬ͘Ϭй
ϰϬ
ϴϯ͕ϵϱϬ
ϰϬϬ
ϭ͕ϬϬϬ
Ψϰϱϰ͕ϰϰϭ

Ϯϴ͘ϵй

ϯ͘ϳй
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ͳǦ  Ȁ  ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ ǡȌ
^ŽƵƌĐĞĐĐŽƵŶƚƐͬ&ƵŶĚƐ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
dŽƚĂů
ĞƐƚŝŶĂƚŝŽŶĐĐŽƵŶƚƐͬ&ƵŶĚƐ
'ĞŶĞƌĂů&ƵŶĚͲ,Z
'ĞŶĞƌĂů&ƵŶĚͲK:
'ĞŶĞƌĂů&ƵŶĚͲ/''
'ĞŶĞƌĂů&ƵŶĚͲZ/
dŽƚĂů

&zϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

ϳϯϬ
ϭϰ͕ϵϬϭ
Ψϭϱ͕ϲϯϭ

ϮϱϬ
ϰϬϲ
ϭϰ͕ϵϳϲ
Ψϭϱ͕ϲϯϭ

&zϮϬϭϵ
^ƵƉƉΖů
ϴϰ
ϱϴ
ϰϬϬ
ϯ͕ϱϴϳ
Ψϰ͕ϭϮϵ

&zϮϬϭϵ
ZĞǀŝƐĞĚ
ϴϰ
ϱϴ
ϰϬϬ
ϳϯϬ
ϭϴ͕ϰϴϴ
Ψϭϵ͕ϳϲϬ

;ϭϲϲͿ
ϯ͕ϳϳϲ
ϰϲϭ
ϱϴ
Ψϰ͕ϭϮϵ

ϴϰ
ϰ͕ϭϴϭ
ϭϱ͕ϰϯϳ
ϱϴ
Ψϭϵ͕ϳϲϬ

&zϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

ϭϮ͕ϵϴϳ
ΨϭϮ͕ϵϴϳ

ϭϮ͕ϵϴϳ
ΨϭϮ͕ϵϴϳ

WĞƌĐĞŶƚ
ŚĂŶŐĞ
ͲϭϬϬ͘Ϭй
ͲϭϬϬ͘Ϭй
ͲϭϬϬ͘Ϭй
ͲϭϬϬ͘Ϭй
ͲϮϵ͘ϴй
Ͳϯϰ͘ϯй

ͲϭϬϬ͘Ϭй
ͲϭϬϬ͘Ϭй
Ͳϭϱ͘ϵй
ͲϭϬϬ͘Ϭй
Ͳϯϰ͘ϯй
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ͳǦ      ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ   ǡȌ
^ŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
dŽƚĂů
WƌŽŐƌĂŵƐ
ĚƵĐĂƚŝŽŶdĂǆŚĞĐŬͲŽĨĨ>ĞĂƐĞZĞĨƵŶĚŝŶŐ
ŵƉůŽǇĞƌƐZĞŝŶƐƵƌĂŶĐĞ&ƵŶĚ
&ŝŶĂŶĐŝĂůƌŝŵĞƐdƌƵƐƚ&ƵŶĚ
&ŝƌĞĨŝŐŚƚĞƌƐZĞƚŝƌĞŵĞŶƚdƌƵƐƚΘŐĞŶĐǇ&ƵŶĚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐůŝĞŶƚdƌƵƐƚ&ƵŶĚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐKZ^^ƵƉƉŽƌƚŽůůĞĐƚŝŽŶƐ
/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚsĞŶĚŽƌ&ƵŶĚ
DĂƵƌŝĐĞE͘tĂƌƐŚĂǁdƌƵƐƚ&ƵŶĚ
^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚŽŶĂƚŝŽŶ&ƵŶĚ
hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚ
hƚĂŚEĂǀĂũŽZŽǇĂůƚŝĞƐ,ŽůĚŝŶŐ&ƵŶĚ
hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌWĂƚŝĞŶƚĐĐŽƵŶƚ
hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůWĂƚŝĞŶƚdƌƵƐƚ&ƵŶĚ
tĂŐĞůĂŝŵŐĞŶĐǇ&ƵŶĚ
dŽƚĂů

&zϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵ͕ϬϬϬ
Ϯϯ͕ϭϭϯ
ϮϮϰ͕Ϯϵϯ
ϰ͕ϳϬϰ
ϭϭϳ͕ϱϴϰ
;ϭϮϳ͕ϳϴϯͿ
ΨϮϱϬ͕ϵϭϮ
Ϯϱ
ϭϮ͕ϵϳϵ
ϴϬϬ
ϵ͕ϬϬϬ
ϰ͕ϳϱϴ
Ϯϭϭ͕ϵϵϮ
ϭϯϬ
Ϯ
ϭϮϬ
ϱ͕ϲϱϰ
Ϯ͕ϰϴϬ
ϭ͕ϳϰϳ
ϳϳϲ
ϰϱϬ
ΨϮϱϬ͕ϵϭϮ

&zϮϬϭϵ
^ƵƉƉΖů
ϭϳ͕ϬϬϬ
ϲ͕ϴϰϴ
;Ϯ͕ϱϱϵͿ
;ϭ͕ϯϴϲͿ
;ϭϱ͕ϵϲϰͿ
ϭϯ͕ϵϰϱ
Ψϭϳ͕ϴϴϱ

ϰϮϯ
ϭϳ͕ϬϬϬ
ϯϮϰ
ϯϱϱ
Ϯϱ
Ϯ
;ϯϭͿ
;ϭϴϭͿ
;ϭϴͿ
;ϭϰͿ
Ψϭϳ͕ϴϴϱ

&zϮϬϭϵ
&zϮϬϮϬ
WĞƌĐĞŶƚ
ZĞǀŝƐĞĚ
ƉƉƌŽƉƌŝĂƚĞĚ ŚĂŶŐĞ
ϵ͕ϬϬϬ
ϭϮ͕ϬϬϬ
ϯϯ͘ϯй
ϭϳ͕ϬϬϬ
ͲϭϬϬ͘Ϭй
Ϯϵ͕ϵϲϬ
Ϯϱ͕ϰϱϴ
Ͳϭϱ͘Ϭй
ϮϮϭ͕ϳϯϱ
ϮϮϭ͕ϵϲϰ
Ϭ͘ϭй
ϯ͕ϯϭϵ
ϯ͕ϯϭϵ
Ϭ͘Ϭй
ϭϬϭ͕ϲϮϬ
ϭϭϯ͕ϴϯϱ
ϭϮ͘Ϭй
;ϭϭϯ͕ϴϯϴͿ
;ϭϭϴ͕ϰϭϳͿ
ϰ͘Ϭй
ΨϮϲϴ͕ϳϵϲ
ΨϮϱϴ͕ϭϱϵ
Ͳϰ͘Ϭй
Ϯϱ
ϭϮ͕ϵϳϵ
ϭ͕ϮϮϯ
Ϯϲ͕ϬϬϬ
ϱ͕Ϭϴϯ
ϮϭϮ͕ϯϰϲ
ϭϱϱ
ϰ
ϭϮϬ
ϱ͕ϲϮϯ
Ϯ͕Ϯϵϴ
ϭ͕ϳϮϴ
ϳϲϮ
ϰϱϬ
ΨϮϲϴ͕ϳϵϲ

Ϯϱ
ϭϲ͕ϯϬϮ
ϭ͕ϮϮϱ
ϭϮ͕ϬϬϬ
ϱ͕Ϭϴϯ
ϮϭϮ͕ϯϰϲ
ϭϱϱ
ϰ
ϭϮϬ
ϱ͕ϲϲϬ
Ϯ͕ϯϬϬ
ϭ͕ϳϮϴ
ϳϲϮ
ϰϱϬ
ΨϮϱϴ͕ϭϱϵ

Ϭ͘Ϭй
Ϯϱ͘ϲй
Ϭ͘Ϯй
Ͳϱϯ͘ϴй
Ϭ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
Ϭ͘ϳй
Ϭ͘ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
Ϭ͘Ϭй
Ͳϰ͘Ϭй
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ͳͺǦ     ǡ ʹͲͳͻǦ ʹͲʹͲ
ȋ   ǡȌ
^ŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
dŽƚĂů
WƌŽŐƌĂŵƐ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚ&ƵŶĚ
&DĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
&DWƌŝƐŽŶWƌŽũĞĐƚ&ƵŶĚ
,ŝŐŚĞƌĚƵĐĂƚŝŽŶĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
^KĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
dĞĐŚŶŝĐĂůŽůůĞŐĞƐĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
d/&ŽĨϮϬϬϱ
dŽƚĂů

&zϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϬ͕ϬϬϬ
;ϴ͕ϰϬϬͿ
ϰϳ͕ϬϬϬ
ϵϬ͕ϯϱϴ
ϯϭ͕Ϭϵϴ

&zϮϬϭϵ
^ƵƉƉΖů
ϲϳ͕ϬϬϬ

ϰϲ͕ϬϬϬ

&zϮϬϭϵ
&zϮϬϮϬ
WĞƌĐĞŶƚ
ZĞǀŝƐĞĚ
ƉƉƌŽƉƌŝĂƚĞĚ ŚĂŶŐĞ
ϰϬ͕ϬϬϬ
ͲϭϬϬ͘Ϭй
ϱϴ͕ϲϬϬ
ϭϲϴ͕ϬϬϬ
ϭϴϲ͘ϳй
ϰϳ͕ϬϬϬ
ϰϳ͕ϬϬϬ
Ϭ͘Ϭй
ϵϬ͕ϯϱϴ
ϭϭϮ͕ϯϵϱ
Ϯϰ͘ϰй
ϯϭ͕Ϭϵϴ
ϯϭ͕ϲϬϮ
ϭ͘ϲй
ϰϲ͕ϬϬϬ
ͲϭϬϬ͘Ϭй
ϰ͕ϯϳϵ
ϰ͕ϯϳϵ
Ϭ͘Ϭй
ϴϳ͕ϭϱϱ
ϴϴ͕ϴϴϭ
Ϯ͘Ϭй
ϯϬϯ͕ϵϲϭ
Ϯϭϭ͕ϳϰϬ
ͲϯϬ͘ϯй
ϳϴϭ͕ϱϵϴ
ϵϮϲ͕ϰϭϭ
ϭϴ͘ϱй
ϭ͕ϬϭϮ͕ϴϱϰ
ϴϰϭ͕ϯϭϵ
Ͳϭϲ͘ϵй
;ϴϰϭ͕ϯϭϵͿ
;ϳϰϬ͕ϬϮϳͿ
ͲϭϮ͘Ϭй
Ψϭ͕ϲϲϭ͕ϲϴϯ
Ψϭ͕ϲϵϭ͕ϲϵϵ
ϭ͘ϴй

ϰ͕ϯϳϵ
ϴϱ͕ϵϭϮ
ϭϴϱ͕ϱϲϵ
ϳϵϴ͕ϯϭϱ
ϰϴϰ͕ϱϰϬ
;ϯϰϬ͕ϲϯϬͿ
Ψϭ͕ϰϭϴ͕ϭϰϬ

ϭ͕Ϯϰϯ
ϭϭϴ͕ϯϵϮ
;ϭϲ͕ϳϭϳͿ
ϱϮϴ͕ϯϭϰ
;ϱϬϬ͕ϲϵϬͿ
ΨϮϰϯ͕ϱϰϮ

ϭϲϴ͕ϵϱϴ
ϭϴϱ͕ϱϲϵ
ϭϱϱ͕ϬϬϬ

ϭϭϱ͕ϳϮϭ
;ϱϱ͕ϬϬϬͿ

ϭϲϴ͕ϵϱϴ
ϯϬϭ͕ϮϵϬ
ϭϬϬ͕ϬϬϬ

ϭϱϵ͕ϯϵϱ
ϮϬϵ͕Ϭϲϵ
ϮϬϬ͕ϬϬϬ

Ͳϱ͘ϳй
ͲϯϬ͘ϲй
ϭϬϬ͘Ϭй

ϯϱ͕ϬϬϬ

;ϮϬ͕ϮϯϳͿ

ϭϰ͕ϳϲϯ

ϭϵ͕ϬϬϬ

Ϯϴ͘ϳй

ϴϳϯ͕ϲϭϰ
Ψϭ͕ϰϭϴ͕ϭϰϬ

ϮϬϯ͕Ϭϱϴ
ΨϮϰϯ͕ϱϰϮ

ϭ͕Ϭϳϲ͕ϲϳϮ
Ψϭ͕ϲϲϭ͕ϲϴϯ

ϭ͕ϭϬϰ͕Ϯϯϱ
Ψϭ͕ϲϵϭ͕ϲϵϵ

Ϯ͘ϲй
ϭ͘ϴй
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ϭϰϴ
Ϯϵϳ
ϭ
ϯϵ
ϰ
ϭ͕Ϭϴϵ
;ϭ͕ϮϭϰͿ
;ϰϰͿ
Ψϭϭ͕ϵϬϯ

ϭϬϲ
ϯϬϲ
ϰϰ
Ϯϯ
ϭ͕Ϯϯϰ
;ϭ͕ϮϱϳͿ
;ϯϮϱͿ
ΨϭϮ͕ϱϬϯ

ϭϭϰ
ϯϲϴ

ϰϳ
ϭϬ
ϭ͕ϮϱϬ
;ϭ͕ϮϱϴͿ
;ϳϲͿ
Ψϭϯ͕ϰϬϴ

ϭϵϭ
Ϯϵϱ

&zϮϬϭϱ
ĐƚƵĂů
Ϯ͕Ϯϭϱ
ϯ͕ϱϬϬ
ϯϰ
ϯϲϰ
ϯϲϭ
ϰϮ
ϲϱϮ
ϲϰ
ϯ͕ϰϵϵ
ϭ͕ϯϴϭ
ϭϭϰ
ϵ
ϱϮ
ϯ
Ϭ
ϱ
ϲϱϯ

ϱϯ
ϭϰ
ϭ͕Ϯϱϭ
;ϭ͕ϯϮϴͿ
;ϮϬϴͿ
Ψϭϰ͕ϬϬϲ

ϭϵϲ
ϰϮϰ

&zϮϬϭϲ
ĐƚƵĂů
Ϯ͕ϮϲϬ
ϯ͕ϴϭϵ
ϯϮ
ϰϭϰ
ϯϲϬ
ϭϮϰ
ϳϰϴ
ϱϭ
ϯ͕ϱϴϰ
ϭ͕ϯϲϳ
ϳϭ
ϭϳ
ϱϬ
ϰ
ϯ
ϯ
ϲϵϳ

ϯϯ
Ϯ
ϭ͕ϯϭϵ
;ϭ͕ϯϲϮͿ
;ϯϯϱͿ
Ψϭϰ͕ϲϳϳ

ϮϬϯ
ϰϱϵ

&zϮϬϭϳ
ĐƚƵĂů
Ϯ͕ϯϰϴ
ϯ͕ϵϬϮ
Ϯϯ
ϱϲϵ
ϰϱϱ
ϭϮϴ
ϳϴϯ
ϱϯ
ϯ͕ϴϬϵ
ϭ͕ϰϮϳ
ϰϴ
ϭϮ
ϱϲ
ϰ
Ϯ
ϯ
ϳϯϲ

ϭϱϲ
ϭϭ
ϭ͕ϯϴϴ
;ϭ͕ϰϳϰͿ
;ϱϯϰͿ
Ψϭϱ͕ϮϳϬ

ϭϳϱ
ϱϯϴ

&zϮϬϭϴ
ĐƚƵĂů
Ϯ͕ϯϲϭ
ϰ͕ϮϬϬ
ϯϭ
ϱϴϮ
ϯϴϱ
ϭϲϱ
ϴϭϰ
ϱϰ
ϯ͕ϵϮϳ
ϭ͕ϰϲϵ
ϰϱ
ϭϯ
ϵϱ
ϱ
Ϭ
ϰ
ϴϲϯ

ϲ
ϵ
ϭ͕ϮϮϬ
;ϭ͕ϮϮϰͿ
;ϬͿ
Ψϭϲ͕ϳϴϰ

&zϮϬϭϵ
ƉƉƌŽƉ
Ϯ͕ϰϲϯ
ϰ͕ϮϮϵ
ϯϴ
ϱϴϲ
ϰϰϱ
Ϯϴϴ
ϵϭϮ
ϲϭ
ϰ͕ϯϴϱ
ϭ͕ϰϰϱ
ϳϱ
Ϭ
ϭϮϱ
ϱ
Ϭ
ϭϳϮ
ϴϳϰ
Ϭ
ϭϴϱ
ϰϴϲ
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ϭϭϰ
Ϯϰϯ
ϭ
ϰϯ
Ϯ
ϭ͕ϭϴϬ
;ϭ͕ϭϵϴͿ
;ϱϵͿ
ΨϭϮ͕ϯϯϱ

Ϯ
ϱϰϮ

&zϮϬϭϰ
ĐƚƵĂů
Ϯ͕ϭϱϱ
ϯ͕ϮϬϲ
Ϯϭ
ϯϲϭ
ϯϮϯ
ϰϬ
ϲϬϬ
ϲϰ
ϯ͕ϰϱϳ
ϭ͕Ϯϳϱ
ϭϱϵ
ϭϬ
ϱϲ
ϯ
Ϭ
Ϯ
ϱϳϭ

Ϭ
;ϱͿ
ϭϵϲ
;ϴϭͿ
;ϭϯͿ
Ψϲϱϳ

ϲ
ϰ
ϭ͕ϰϭϱ
;ϭ͕ϯϬϱͿ
;ϭϯͿ
Ψϭϳ͕ϰϰϭ

&zϮϬϭϵ &zϮϬϭϵ
^ƵƉƉΖů
ZĞǀŝƐĞĚ
;ϭϲϱͿ
Ϯ͕Ϯϵϴ
ϯϬϯ
ϰ͕ϱϯϮ
ϯϴ
ϱϴϲ
;ϭϵͿ
ϰϮϲ
Ϭ
Ϯϴϴ
ϵϭϮ
ϭ
ϲϮ
Ϯϳϴ
ϰ͕ϲϲϰ
ϰϯ
ϭ͕ϰϴϴ
ϳϱ
;ϬͿ
ϯϬ
ϭϱϰ
ϱ
;ϬͿ
ϭϳϮ
ϲ
ϴϳϵ
Ϭ
Ϯ
ϭϴϳ
ϴϬ
ϱϲϲ

ϲ
ϰ
ϭ͕Ϯϴϴ
;ϭ͕ϮϵϯͿ
;ϬͿ
Ψϭϴ͕ϱϯϮ

ϭϴϲ
ϱϳϬ

Ϯϱϳ
ϱ
ϰ
ϭϲϯ
ϴϵϰ

&zϮϬϮϬ
ƉƉƌŽƉ
Ϯ͕ϱϲϯ
ϰ͕ϱϲϰ
ϯϯ
ϲϯϯ
ϰϮϭ
ϯϯϲ
ϭ͕Ϭϴϰ
ϲϮ
ϱ͕ϭϱϱ
ϭ͕ϱϮϰ
ϳϱ



ϯϬ
ϱ
ϵϵϯ
;ϭ͕ϬϳϵͿ
;ϱϬͿ
Ψϭϭ͕ϲϴϳ

Ϯϭϲ
ϭϭϯ

ϭϵϮ
ϭϲϳ

&zϮϬϭϯ
ĐƚƵĂů
Ϯ͕ϬϬϲ
ϯ͕Ϭϭϭ
ϴϮ
ϯϳϬ
ϯϭϬ
ϯϮ
ϲϱϵ
ϲϮ
ϯ͕ϱϰϱ
ϭ͕ϭϵϳ
ϭϮϴ
ϵ
ϱϮ
ϯ



&zϮϬϭϮ
ĐƚƵĂů
Ϯ͕Ϭϵϵ
Ϯ͕ϳϭϱ
ϯϭ
ϰϬϰ
ϯϬϴ
Ϯϴ
ϲϭϲ
ϲϭ
ϯ͕ϱϴϬ
ϭ͕ϭϵϱ
ϭϰϲ
ϵ
ϱϵ
ϯ



&zϮϬϭϭ
ĐƚƵĂů
Ϯ͕Ϭϱϴ
Ϯ͕ϲϬϱ
ϰϵ
ϯϳϳ
ϮϳϬ
Ϯϱ
ϲϯϰ
ϲϬ
ϯ͕ϲϲϱ
ϭ͕Ϭϵϭ
ϭϯϮ
ϴ
ϯϳ
ϯ



^ŽƵƌĐĞƐŽĨ&ƵŶĚŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
>ŽĐĂůĚƵĐĂƚŝŽŶZĞǀĞŶƵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
ZĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
WƌŝǀĂƚĞWƵƌƉŽƐĞdƌƵƐƚ&ƵŶĚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚŵĞŶƚ&ƵŶĚ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
dƌĂŶƐĨĞƌƐͲDĞĚŝĐĂŝĚ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĂƉƐŝŶŐĂůĂŶĐĞ
dŽƚĂů

ͳͻǦǦ    ǡ  
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ϳ
ϱϰ
ϭϵ
Ψϭϭ͕ϵϬϯ

ϳ
ϴϭ
Ϯϭ
ΨϭϮ͕ϯϯϱ

ĐƚƵĂů
ϭϬϳ
Ϯϰϵ
ϭϯϬ
ϭϴϬ
ϭ͕ϭϴϭ
ϳϲ
ϰϲϯ
ϰϰ
ϮϮ
Ϯϴϰ
Ϯ͕ϰϲϭ
ϲϳϱ
ϵϮϱ
ϯϮ
ϭ͕ϯϮϯ
ϱϴ
ϰϯ
Ϯϰ
ϭϵϯ
ϵϬ
ϱϲϱ
ϯ͕Ϭϴϲ
ϭϰ

&zϮϬϭϯ

ϴ
ϵϱ
Ϯϱ
ΨϭϮ͕ϱϬϯ

ĐƚƵĂů
ϭϭϲ
Ϯϲϰ
ϭϯϯ
ϭϴϴ
ϴϲϲ
ϭϮϱ
ϰϳϴ
ϰϱ
Ϯϰ
Ϯϴϭ
Ϯ͕ϲϰϳ
ϲϵϴ
ϵϬϬ
Ϯϵ
ϭ͕ϯϵϰ
ϲϱ
ϯϴ
ϲϬ
ϭϵϯ
ϭϬϬ
ϱϰϬ
ϯ͕ϭϳϱ
ϭϰ

&zϮϬϭϰ
ĐƚƵĂů
ϭϬϮ
Ϯϳϭ
ϭϯϴ
ϭϳϵ
ϭ͕ϭϰϯ
ϭϱϯ
ϰϱϱ
ϱϱ
Ϯϰ
Ϯϴϵ
Ϯ͕ϳϲϲ
ϳϮϵ
ϭ͕ϬϬϬ
ϯϮ
ϭ͕ϰϵϭ
ϳϯ
ϯϵ
ϭϭϬ
ϭϵϲ
ϭϬϲ
ϱϲϳ
ϯ͕ϯϰϳ
ϭϰ
Ϯ
ϴ
ϵϴ
Ϯϯ
Ψϭϯ͕ϰϬϴ

&zϮϬϭϱ
ĐƚƵĂů
ϭϬϳ
Ϯϴϳ
ϭϰϰ
ϮϬϵ
ϭ͕ϭϲϭ
ϭϵϭ
ϰϲϲ
ϯϴ
Ϯϴ
ϯϭϮ
Ϯ͕ϵϬϵ
ϳϳϮ
ϴϰϮ
ϰϴ
ϭ͕ϱϳϲ
ϳϴ
ϰϴ
ϭϬϴ
ϭϵϵ
ϭϭϮ
ϱϵϵ
ϯ͕ϲϭϰ
ϯϯ
ϭϱ
ϭϯ
ϳϮ
Ϯϰ
Ψϭϰ͕ϬϬϲ

&zϮϬϭϲ

ϲ
ϳϲ
Ϯϱ
Ψϭϰ͕ϲϳϳ

ĐƚƵĂů
ϭϭϲ
ϯϬϯ
ϭϰϴ
ϭϵϳ
ϭ͕ϯϳϯ
ϭϰϲ
ϰϰϴ
ϰϰ
Ϯϵ
Ϯϵϰ
ϯ͕Ϭϰϯ
ϴϭϯ
ϴϯϯ
ϰϰ
ϭ͕ϲϲϬ
ϴϱ
ϰϳ
ϭϭϮ
Ϯϯϲ
ϭϭϭ
ϲϯϬ
ϯ͕ϴϮϰ
ϯϯ

&zϮϬϭϳ
ĐƚƵĂů
ϭϮϭ
ϯϭϱ
ϭϱϮ
ϮϭϬ
ϭ͕Ϯϰϯ
ϭϮϬ
ϱϭϬ
ϴϯ
ϯϬ
ϯϬϯ
ϯ͕ϭϳϭ
ϴϲϲ
ϴϭϬ
ϱϳ
ϭ͕ϳϰϱ
ϵϰ
ϰϲ
ϱϭ
Ϯϰϯ
ϭϭϵ
ϲϵϯ
ϰ͕ϭϭϮ
ϯϯ
ϭϭ
ϱ
ϵϲ
Ϯϳ
Ψϭϱ͕ϮϳϬ

&zϮϬϭϴ
ƉƉƌŽƉ
ϭϰϯ
ϯϮϳ
ϭϲϲ
ϮϮϵ
ϭ͕ϲϭϯ
ϭϳϴ
ϯϲϭ
ϱϵ
ϯϰ
ϯϯϴ
ϯ͕ϰϵϲ
ϵϯϭ
ϵϳϰ
ϱϭ
ϭ͕ϴϬϱ
ϭϬϯ
ϱϳ
ϭϲϵ
Ϯϲϳ
ϭϱϮ
ϳϯϯ
ϰ͕ϰϬϬ
ϯϯ
ϭ
ϲ
ϭϮϮ
ϯϱ
Ψϭϲ͕ϳϴϰ

&zϮϬϭϵ
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ϳ
ϯϳ
ϮϬ
Ψϭϭ͕ϲϴϳ

ϭϳϱ
ϵϭ
ϱϲϮ
Ϯ͕ϵϳϴ
ϭϰ

ĐƚƵĂů
ϵϴ
ϮϰϮ
ϭϮϳ
ϭϴϬ
ϭ͕ϬϴϮ
ϱϰ
ϰϯϰ
ϱϭ
Ϯϳ
Ϯϲϳ
Ϯ͕ϯϯϰ
ϲϱϮ
ϭ͕Ϭϰϵ
Ϯϵ
ϭ͕Ϯϳϵ
ϱϱ
ϰϮ

&zϮϬϭϵ

^ƵƉƉΖů
ZĞǀŝƐĞĚ
ϵ
ϭϱϭ
ϭϴ
ϯϰϱ
ϰ
ϭϳϬ
Ϯϰ
Ϯϱϯ
ϵ
ϭ͕ϲϮϮ
;ϰϲͿ
ϭϯϮ
ϯϮ
ϯϵϯ
ϱϵ
ϭϭϵ
Ϯ
ϯϲ
ϯϭ
ϯϲϵ
ϯϮϮ
ϯ͕ϴϭϵ
Ϯϴ
ϵϱϵ
;ϭϱͿ
ϵϱϵ
Ϭ
ϱϭ
ϭ
ϭ͕ϴϬϲ
ϭϬϯ
Ϯ
ϱϵ
ϭϲϵ
ϲϮ
ϯϯϬ
;ϯͿ
ϭϰϵ
ϰ
ϳϯϳ
ϯ
ϰ͕ϰϬϰ
ϯϯ
ϭ
ϭϭϬ
ϭϭϲ
;ϬͿ
ϭϮϮ
ϭ
ϯϲ
Ψϲϱϳ Ψϭϳ͕ϰϰϭ

&zϮϬϭϵ



&zϮϬϭϮ



ĐƚƵĂů
ϵϭ
Ϯϯϲ
ϭϮϵ
ϭϳϱ
ϭ͕ϬϰϬ
ϱϱ
ϯϲϲ
ϰϯ
Ϯϰ
Ϯϲϯ
Ϯ͕Ϯϰϯ
ϲϱϰ
ϵϳϵ
Ϯϵ
ϭ͕Ϯϯϳ
ϱϱ
ϯϯ
ϭϬϵ
ϭϵϯ
ϵϮ
ϱϴϵ
Ϯ͕ϵϳϰ
ϭϰ



&zϮϬϭϭ

ƉƉƌŽƉ
ϭϱϭ
ϯϰϮ
ϭϳϮ
Ϯϱϳ
ϭ͕ϳϬϬ
ϭϰϯ
ϯϴϳ
ϭϱϯ
ϰϮ
ϯϯϴ
ϰ͕ϰϮϬ
ϵϳϱ
ϵϯϮ
ϴϲ
ϭ͕ϴϵϴ
ϭϭϰ
ϱϱ
ϭϱϲ
Ϯϵϯ
ϭϲϱ
ϳϴϮ
ϰ͕ϳϳϰ
ϯϯ
ϯ
ϳ
ϭϭϴ
ϯϱ
Ψϭϴ͕ϱϯϮ

&zϮϬϮϬ



WƌŽŐƌĂŵƌĞĂƐ
ůĞĐƚĞĚKĨĨŝĐŝĂůƐ
ĚƵůƚŽƌƌĞĐƚŝŽŶƐΘĚŽĨWĂƌĚŽŶƐ
ŽƵƌƚƐ
WƵďůŝĐ^ĂĨĞƚǇ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
KƚŚĞƌĂƉŝƚĂůƵĚŐĞƚƐ
Ğďƚ^ĞƌǀŝĐĞ
ĚŵŝŶΘdĞĐŚ^ĞƌǀŝĐĞƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀΘ>ĂďŽƌ
^ŽĐ^ǀĐƐͲ,ĞĂůƚŚ
^ŽĐ^ǀĐƐͲ,ƵŵĂŶ^ǀĐƐΘzŽƵƚŚŽƌƌ
^ŽĐ^ǀĐƐͲtŽƌŬĨŽƌĐĞΘZĞŚĂď^ǀĐƐ
,ŝŐŚĞƌĚͲ^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝŽŶ
,ŝŐŚĞƌĚͲŽůůĞŐĞƐΘhŶŝǀĞƌƐŝƚŝĞƐ
,ŝŐŚĞƌĚͲƉƉůŝĞĚdĞĐŚŽůůĞŐĞ
,ŝŐŚĞƌĚͲhƚĂŚĚEĞƚǁŽƌŬ
,ŝŐŚĞƌĚͲƵŝůĚŝŶŐƐ
EĂƚƵƌĂůZĞƐŽƵƌĐĞƐΘŶĞƌŐǇĞǀ
ŐƌŝĐƵůƚƵƌĞ͕ŶǀYƵĂů͕ΘWƵďůŝĐ>ĂŶĚƐ
WƵďůŝĐĚͲ^ƚĂƚĞĚŵŝŶΘŐĞŶĐŝĞƐ
WƵďůŝĐĚͲDŝŶ^ĐŚŽŽůWƌŽŐƌĂŵ
WƵďůŝĐĚͲ^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵ
WƵďůŝĐĚͲƵŝůĚŝŶŐƐ
ĂƉWƌĞƐĚ͕,ZD͕ĂŶĚĂƌĞĞƌ^ǀĐ
EĂƚŝŽŶĂů'ƵĂƌĚΘsĞƚĞƌĂŶƐΖĨĨĂŝƌƐ
>ĞŐŝƐůĂƚƵƌĞ
dŽƚĂů

ͳͻǦǦ    ǡ
   ȋȌ
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ŶĚEŽƚĞƐƚŽdĂďůĞϭϵĂΘϭϵď͗



ϭ͘

/Ŷ&zϮϬϭϭƚŚĞ>ĞŐŝƐůĂƚƵƌĞƐƚŽƉƉĞĚƚƌĂŶƐĨĞƌƌŝŶŐŝŶĐŽŵĞƚĂǆĐŽůůĞĐƚŝŽŶƐĨƌŽŵƚŚĞĚƵĐĂƚŝŽŶ
&ƵŶĚƚŽƚŚĞhŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚďĞĨŽƌĞĂƉƉƌŽƉƌŝĂƚŝŶŐŝƚĨŽƌĞǆƉĞŶĚŝƚƵƌĞ͘

Ϯ͘

&zϮϬϭϳdƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚƌĞǀĞŶƵĞŝŶĐƌĞĂƐĞƐĂǀĂŝůĂďůĞĨŽƌĂƉƉƌŽƉƌŝĂƚŝŽŶƌĞƐƵůƚĞĚĨƌŽŵ
ĨƵĞůƚĂǆŝŶĐƌĞĂƐĞƐŝŶ,͘͘ϯϲϮ;ϮϬϭϱ'͘^͘Ϳ

ϯ͘

dŚĞĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞĨŝŶĂŶĐŝŶŐƐŽƵƌĐĞŚĂƐŝŶĐƌĞĂƐĞĚƐŝŶĐĞ&zϮϬϭϲĂƐƐĞǀĞƌĂů
ůĞŐŝƐůĂƚŝǀĞŝŶŝƚŝĂƚŝǀĞƐŚĂǀĞďĞĞŶŝŵƉůĞŵĞŶƚĞĚ͕ŝŶĐůƵĚŝŶŐƉƌŽƉĞƌƚǇƚĂǆŝŶĐƌĞĂƐĞƐĨŽƌ
ĞƋƵĂůŝǌĂƚŝŽŶĂŶĚĂƉƉƌŽƉƌŝĂƚŝŽŶƐƚŽƚŚĞdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ͘dŚƌĞĞƌĞƐƚƌŝĐƚĞĚ
ĂĐĐŽƵŶƚƐŵĂŬĞƵƉƚŚĞŵĂũŽƌŝƚǇŽĨĨƵŶĚŝŶŐ͗&ZͲDŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ͕&ZͲ>ŽĐĂů
>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚ͕ĂŶĚ&ZͲdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ͘

ϰ͘

dŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚ͛Ɛ&zϮϬϭϭďƵĚŐĞƚƌĞĐĞŝǀĞĚŝŶĐƌĞĂƐĞƐĨƌŽŵĨĞĚĞƌĂůZZ
ĨƵŶĚƐ͕ŽƚŚĞƌĨĞĚĞƌĂůĨƵŶĚƐ͕ĂŶĚƚŚĞ,ŽƐƉŝƚĂůƐƐĞƐƐŵĞŶƚ^ƉĞĐŝĂůZĞǀĞŶƵĞ&ƵŶĚ͘

ϱ͘

dŚĞĞƉĂƌƚŵĞŶƚŽĨtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐƌĞĐĞŝǀĞĚ&zϮϬϭϭĂƉƉƌŽƉƌŝĂƚŝŽŶŝŶĐƌĞĂƐĞƐ
ĞŶƚŝƌĞůǇĨƌŽŵĨĞĚĞƌĂůZZĨƵŶĚƐƚŽƉĂǇĨŽƌĂƐƐŝƐƚĂŶĐĞƉƌŽŐƌĂŵƐ͕ŵŽƐƚůǇƚŽƚŚĞ
hŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚ͘

ϲ͘

dŚĞĞƉĂƌƚŵĞŶƚŽĨtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐΖ&zϮϬϭϲĐƚƵĂůĂŵŽƵŶƚĚĞĐůŝŶĞĚĚƵĞƚŽĂ
ƌĞĚƵĐƚŝŽŶŝŶƐƉĞŶĚŝŶŐĨƌŽŵĞǆƉĞŶĚĂďůĞĨƵŶĚƐ͕ŝŶĐůƵĚŝŶŐƚŚĞWĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ
/ŵƉĂĐƚ&ƵŶĚĂŶĚKůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐ>ŽĂŶ&ƵŶĚ͘

ϳ͘

,ŽƵƐĞŝůůϯϮϱ;ϮϬϭϲ'͘^͘ͿŵŽǀĞĚƚŚĞ^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶĨƌŽŵƚŚĞ^ƚĂƚĞŽĂƌĚ
ŽĨĚƵĐĂƚŝŽŶƚŽƚŚĞĞƉĂƌƚŵĞŶƚŽĨtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐŝŶ&zϮϬϭϳ͘

ϴ͘

dŚĞDŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵ͛Ɛ&zϮϬϭϭĂƉƉƌŽƉƌŝĂƚŝŽŶŝŶĐůƵĚĞĚĨĞĚĞƌĂůĞĚƵĐĂƚŝŽŶͲũŽďƐ
ƐƚŝŵƵůƵƐĨƵŶĚŝŶŐĂŶĚĂΨϱϬŵŝůůŝŽŶĚĞĐƌĞĂƐĞŝŶĚƵĐĂƚŝŽŶ&ƵŶĚƌĞǀĞŶƵĞƐ͘

ϵ͘

dŚĞĨŽůůŽǁŝŶŐĨŽƵƌĨƵŶĚƐĨŽƌƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚǁĞƌĞĐŚĂŶŐĞĚĨƌŽŵƚŚĞΗKƉĞƌĂƚŝŶŐ
ĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ/ŶĐůƵĚŝŶŐǆƉĞŶĚŝďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐΗƚĂďůĞƚŽƚŚĞΗZĞƐƚƌŝĐƚĞĚ
&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐΗƚĂďůĞŝŶŽƌĚĞƌƚŽĞůŝŵŝŶĂƚĞƚŚĞĚŽƵďůĞĐŽƵŶƚĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
ƚŚĞƐĞĨƵŶĚƐŝŶƚŚĞDĞĚŝĐĂŝĚƉƌŽŐƌĂŵ͗ϭͿ,ŽƐƉŝƚĂůWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚǆƉĞŶĚĂďůĞ
ZĞǀĞŶƵĞ&ƵŶĚ͕ϮͿEƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚ͕ϯͿDĞĚŝĐĂŝĚ
ǆƉĂŶƐŝŽŶ&ƵŶĚ͕ĂŶĚϰͿŵďƵůĂŶĐĞ^ĞƌǀŝĐĞWƌŽǀŝĚĞƌƐƐƐĞƐƐŵĞŶƚ&ƵŶĚ͘dŚŝƐĐŚĂŶŐĞǁĂƐ
ŝŵƉůĞŵĞŶƚĞĚŝŶ&zϮϬϭϵ͕ďƵƚĂůƐŽŝŵƉĂĐƚƐƚŚĞŚŝƐƚŽƌǇŽĨĞĂĐŚĨƵŶĚďĞŐŝŶŶŝŶŐǁŝƚŚ
&zϮϬϭϲĂĐƚƵĂůƐ͘

ϭϬ͘

/Ŷ&zϮϬϭϳƐƚĂƚĞĨƵŶĚĂŵŽƵŶƚƐǁĞƌĞĐŽƌƌĞĐƚĞĚŝŶĂƌĞǀŝƐĞĚƌĞƉŽƌƚŝŶ:ƵŶĞϮϬϭϳ͘ĚũƵƐƚŵĞŶƚƐ
ǁĞƌĞŵĂĚĞƚŽĐŽƌƌĞĐƚĂŶŽǀĞƌƐƚĂƚĞŵĞŶƚŽĨĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨƌŽŵƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚďǇ
ΨϮϭ͕ϭϭϭ͕ϬϬϬĂŶĚĂŶƵŶĚĞƌƐƚĂƚĞŵĞŶƚŽĨĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚďǇƚŚĞƐĂŵĞ
ĂŵŽƵŶƚ͘,ŽƵƐĞŝůůϮ͕ΗKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶŵĞŶĚŵĞŶƚƐ͕ΗϮϬϭϲ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕
ŵŽǀĞĚƚŚĞhƚĂŚ^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶĨƌŽŵƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶƚŽƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ͘dŚĞďŝůůŝŶĐůƵĚĞĚĂƌĞĚƵĐƚŝŽŶŽĨĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨƌŽŵ
ƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚŽĨΨϮϭ͕ϭϭϭ͕ϰϬϬĂŶĚĂŶŝŶĐƌĞĂƐĞŝŶĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚ͘
dŚĞŽƌŝŐŝŶĂůDĂǇϮϬϭϳƉƵďůŝĐĂƚŝŽŶŽĨƚŚŝƐƌĞƉŽƌƚĚŝĚŶŽƚƌĞĨůĞĐƚƚŚĂƚĐŚĂŶŐĞŝŶĨƵŶĚŝŶŐ
ƐŽƵƌĐĞƐ͘
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 ç Ý ® Ä Ý Ý ͕   ÊÄ Ê Ã ®    ò  ½Ê Ö Ã  Ä ã   
Ι> ÊÙ

ƉƉƌŽƉƌŝĂƟŽŶƐ^ƵďĐŽŵŵŝƩĞĞ
^ĞŶĂƚŽƌƐ

ZĞƉƌĞƐĞŶƚĂƟǀĞƐ

^ĐŽƩ^ĂŶĚĂůů͕ŚĂŝƌ
ƵƌƟƐƌĂŵďůĞ
'ĞŶĞĂǀŝƐ
ŽŶ/ƉƐŽŶ
ZĂůƉŚKŬĞƌůƵŶĚ
ĂŶŝĞůdŚĂƚĐŚĞƌ
ǀĂŶsŝĐŬĞƌƐ

sĂůWŽƩĞƌ͕ŚĂŝƌ
ŚƌŝƐƟŶĞtĂƚŬŝŶƐ͕
sŝĐĞͲŚĂŝƌ
WĂƚƌŝĐĞƌĞŶƚ
dŝŵŽƚŚǇ,ĂǁŬĞƐ
ĞƌƌŝŶKǁĞŶƐ
sĂůWĞƚĞƌƐŽŶ
dŝŵYƵŝŶŶ
:ĞīƌĞǇ^ƚĞŶƋƵŝƐƚ
ůŝǌĂďĞƚŚtĞŝŐŚƚ
DŝŬĞtŝŶĚĞƌ

^ƚĂī
ŶĚƌĞĂtŝůŬŽ
dŝŵŽƚŚǇŝŶĞŚĂƌƚ




Budget of the State of Utah

Business, Economic Development, and Labor



















^hKDD/ddKsZs/t

dŚĞƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ͕ĂŶĚ>ĂďŽƌ
ƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ;>ͿŽǀĞƌƐĞĞƐ
ďƵĚŐĞƚƐĨŽƌϭϬĂƌĞĂƐŽĨƐƚĂƚĞŐŽǀĞƌŶŵĞŶƚ͗
x ĞƉĂƌƚŵĞŶƚŽĨ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ͖
x 'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞŽĨĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ͖
x hƚĂŚ^ƚĂƚĞdĂǆŽŵŵŝƐƐŝŽŶ͖
x hƚĂŚ^ĐŝĞŶĐĞdĞĐŚŶŽůŽŐǇĂŶĚZĞƐĞĂƌĐŚ
/ŶŝƚŝĂƚŝǀĞ͖
x ĞƉĂƌƚŵĞŶƚŽĨůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽů͖
x >ĂďŽƌŽŵŵŝƐƐŝŽŶ͖
x ĞƉĂƌƚŵĞŶƚŽĨŽŵŵĞƌĐĞ͖
x ĞƉĂƌƚŵĞŶƚŽĨ&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐ͖
x ĞƉĂƌƚŵĞŶƚŽĨ/ŶƐƵƌĂŶĐĞ͖ĂŶĚ
x WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ͘

dŽƚĂů'ĞŶĞƌĂů&ƵŶĚͬĚƵĐĂƚŝŽŶ&ƵŶĚĂƉƉƌŽƉƌŝĂƚŝŽŶƐ
ĨŽƌ>ŝŶĐƌĞĂƐĞĚďǇϭ͘ϲƉĞƌĐĞŶƚďĞƚǁĞĞŶ&zϮϬϭϵ
ZĞǀŝƐĞĚĂŶĚ&zϮϬϮϬƉƉƌŽƉƌŝĂƚĞĚďƵĚŐĞƚƐ͘
ƉƉƌŽƉƌŝĂƚŝŽŶƐĨƌŽŵĂůůƐŽƵƌĐĞƐĚĞĐƌĞĂƐĞĚďǇ
ϯ͘ϱƉĞƌĐĞŶƚďĞƚǁĞĞŶƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚĂŶĚ
&zϮϬϮϬƉƉƌŽƉƌŝĂƚĞĚďƵĚŐĞƚƐ͘















WZdDEdK&,Z/d'EZd^









dŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞƌŝƚĂŐĞĂŶĚƌƚƐŚĂƐƐƚĂƚƵƚŽƌǇ
ƌĞƐƉŽŶƐŝďŝůŝƚǇĨŽƌƚŚĞĐƌĞĂƚŝŽŶ͕ƉƌŽŵŽƚŝŽŶ͕ĂŶĚ
ƉƌĞƐĞƌǀĂƚŝŽŶŽĨĐŽŵŵƵŶŝƚǇĂŶĚĐƵůƚƵƌĂů
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ͘dŚĞĚĞƉĂƌƚŵĞŶƚŚĂƐĨŝǀĞĚŝǀŝƐŝŽŶƐ͗
x ĚŵŝŶŝƐƚƌĂƚŝŽŶ͖
x ƌƚƐĂŶĚDƵƐĞƵŵƐ͖
x ^ƚĂƚĞ,ŝƐƚŽƌǇ͖
x ^ƚĂƚĞ>ŝďƌĂƌǇ͖ĂŶĚ
x /ŶĚŝĂŶĨĨĂŝƌƐ͘

ĞŐŝŶŶŝŶŐŝŶ&zϮϬϮϬƚŚĞ^dD;^ĐŝĞŶĐĞ͕dĞĐŚŶŽůŽŐǇ͕
ŶŐŝŶĞĞƌŝŶŐ͕ĂŶĚDĂƚŚͿĐƚŝŽŶĞŶƚĞƌ͕ǁŚŝĐŚǁĂƐ
ƉƌĞǀŝŽƵƐůǇƉĂƌƚŽĨƚŚĞ'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞŽĨĐŽŶŽŵŝĐ
ĞǀĞůŽƉŵĞŶƚ͕ŝƐĂůƐŽƵŶĚĞƌƚŚĞŽǀĞƌƐŝŐŚƚŽĨƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ŚŝŶĞƐĞĞƐĐĞŶĚĂŶƚƐ'ŽůĚĞŶ^ƉŝŬĞŽŶĨĞƌĞŶĐĞͲ
ͲΨϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌĂĐŽŶĨĞƌĞŶĐĞĚĞƚĂŝůŝŶŐ
ƚŚĞŵŝŐƌĂƚŝŽŶŽĨŚŝŶĞƐĞůĂďŽƌĞƌƐƚŽŵĞƌŝĐĂ͖
x ^ƉǇ,ŽƉŝŐŝƚĂůDĞĚŝĂƌƚƐĞŶƚĞƌͲͲΨϭϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞƚŽŚĞůƉĐŽŶƐƚƌƵĐƚĂĚŝŐŝƚĂůŵĞĚŝĂ
ĐĞŶƚĞƌ͖
x ŵĞƌŝĐĂ͛Ɛ&ƌĞĞĚŽŵ&ĞƐƚŝǀĂůͲͲΨϭϬϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞŝŶ&zϮϬϭϵƚŽƉƌŽǀŝĚĞŽƉĞƌĂƚŝŽŶĂůƐƵƉƉŽƌƚ
ĨŽƌƚŚĞϮϬϭϵĨĞƐƚŝǀĂů͖
x ĞĂƌZŝǀĞƌDĂƐƐĂĐƌĞWĞƌŵĂŶĞŶƚ/ŶƚĞƌƉƌĞƚŝǀĞ
ĞŶƚĞƌͲͲΨϳϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵƚŽŚĞůƉ
ĐŽŶƐƚƌƵĐƚƚŚĞĐĞŶƚĞƌ͖
x dƵĂĐĂŚŶĞŶƚĞƌĨŽƌƚŚĞƌƚƐͲͲΨϯϱϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞƚŽƌĞŵŽĚĞůĂŶĚĂĚĚĐĂƉĂĐŝƚǇƚŽƚŚĞŝŶĚŽŽƌ
,ĂĨĞŶdŚĞĂƚĞƌƚŽĂůůŽǁĨŽƌŽĨĨͲƐĞĂƐŽŶĂŶĚ
͞ƐŚŽƵůĚĞƌ͟ƐĞĂƐŽŶƉĞƌĨŽƌŵĂŶĐĞƐ͖
x hƚĂŚ^ǇŵƉŚŽŶǇĂŶĚhƚĂŚKƉĞƌĂϮϬϮϬ^ƚĂƚĞ
dŽƵƌͲͲΨϯϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĨŽƌĂ
ƉĞƌĨŽƌŵĂŶĐĞƚŽƵƌƚŚƌŽƵŐŚƐƚĂƚĞƉĂƌŬƐ͖
x ĂůůĞƚtĞƐƚͲͲΨϮϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵƚŽ
ŚĞůƉƉƌŽĚƵĐĞĂĚŽĐƵŵĞŶƚĂƌǇĂďŽƵƚhƚĂŚ͛Ɛ
EƵƚĐƌĂĐŬĞƌƉƌŽĚƵĐƚŝŽŶ͖
x :ĞƐƐĞE͘^ŵŝƚŚ,ŽŵĞŝŶWĂƌŽǁĂŶͲͲΨϭϭϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞƚŽŚĞůƉĨƵŶĚĂƌĞŵŽĚĞůŽĨƚŚĞŚŽŵĞ͖
x hƚĂŚ^ƉŽƌƚƐ,ĂůůŽĨ&ĂŵĞͲͲΨϮϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞ
ƚŽŚĞůƉŽƉĞƌĂƚĞĂŶĚŵĂŝŶƚĂŝŶƚŚĞŵƵƐĞƵŵ͖
x dĂǇůŽƌƐǀŝůůĞĂǇǌǌͲͲ;ΨϮϬ͕ϬϬϬͿŽŶŐŽŝŶŐĂŶĚ
ΨϮϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͕ƚŽĞůŝŵŝŶĂƚĞƐƵƉƉŽƌƚĨŽƌƚŚĞ
ĨĞƐƚŝǀĂůĂĨƚĞƌ&zϮϬϮϬ͖
x hƚĂŚ^ŚĂŬĞƐƉĞĂƌĞ&ĞƐƚŝǀĂůͲͲΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ
ƚŽƐƵƉƉŽƌƚƚŚĞƉƌŽĚƵĐƚŝŽŶŽĨ͞ǀĞƌǇƌŝůůŝĂŶƚ
dŚŝŶŐ͖͟
x ŝŽŶEĂƚŝŽŶĂůWĂƌŬϭϬϬƚŚŶŶŝǀĞƌƐĂƌǇĞůĞďƌĂƚŝŽŶ
ͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĐŽŶƚƌŝďƵƚĞƚŽǁĂƌĚƚŚĞ
ĐŽƐƚĨŽƌĂWƵďůŝĐƌŽĂĚĐĂƐƚŝŶŐ^ĞƌǀŝĐĞ;W^ͿĨŝůŵ͖
x ^ĂůƚǇƌŝĐŬĞƚͲͲΨϱϬ͕ϬϬϬŽƉĞƌĂƚŝŽŶĂůƐƵƉƉŽƌƚĨŽƌ
ƚŚĞŵƵƐŝĐƉƌŽŐƌĂŵ͖
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ĞŶƚĞƌWŽŝŶƚdŚĞĂƚĞƌͲͲΨϭϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌ
ŽƉĞƌĂƚŝŽŶĂůƐƵƉƉŽƌƚ͖
&ĂƌŵŽƵŶƚƌǇĂƚdŚĂŶŬƐŐŝǀŝŶŐWŽŝŶƚͲͲΨϱϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞƚŽĞǆƉĂŶĚƚŚĞĞĚƵĐĂƚŝŽŶƉƌŽŐƌĂŵ͖
,ŝƐƚŽƌŝĐ&ĞƐƚŝǀĂůƐͲͲ;ΨϮϬ͕ϬϬϬͿƚŽĞŶĚƐƵƉƉŽƌƚĨŽƌ
ƌĂƉĞƌĂǇƐ͖
,ĂůĞĞŶƚĞƌ&ŽƵŶĚĂƚŝŽŶĨŽƌƚŚĞƌƚƐĂŶĚ
ĚƵĐĂƚŝŽŶͲͲΨϭϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌĐĂƉŝƚĂů
ŝŵƉƌŽǀĞŵĞŶƚƐ͖
,ĂůĞĞŶƚĞƌdŚĞĂƚƌĞ^ĂŶĚǇͲͲ;ΨϭϬϬ͕ϬϬϬͿ
ŽŶŐŽŝŶŐĂŶĚΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĞůŝŵŝŶĂƚĞ
ƐƵƉƉŽƌƚĨŽƌƚŚĞƚŚĞĂƚƌĞĂĨƚĞƌ&zϮϬϮϬ͖
,ĞďĞƌsĂůůĞǇ,ŝƐƚŽƌŝĐZĂŝůƌŽĂĚͲͲΨϯϭϱ͕ϬϬϬŽŶĞͲ
ƚŝŵĞƚŽƌĞƐƚŽƌĞĂŚŝƐƚŽƌŝĐƌĂŝůƌŽĂĚĞŶŐŝŶĞ͖
/>>hD/EdʹhƚĂŚ͛Ɛ>ŝŐŚƚƌƚĂŶĚdĞĐŚ&ĞƐƚŝǀĂů
ͲͲΨϮϱ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƐƵƉƉŽƌƚƚŚĞĨĞƐƚŝǀĂů͖
ĞƐĞƌƚ^ƚĂƌdŚĞĂƚĞƌͲͲ;ΨϭϮϬ͕ϬϬϬͿƚŽĞůŝŵŝŶĂƚĞ
ƐƵƉƉŽƌƚĨŽƌƚŚĞƚŚĞĂƚĞƌ͖
^Ăůƚ>ĂŬĞŽƵŶƚǇŚŝůĚƌĞŶ͛ƐdŚĞĂƚƌĞͲͲ;ΨϮϬ͕ϬϬϬͿ
ƚŽĞůŝŵŝŶĂƚĞƐƵƉƉŽƌƚĨŽƌƚŚĞƚŚĞĂƚĞƌ͖
KĚǇƐƐĞǇĂŶĐĞdŚĞĂƚĞƌͲͲ;ΨϴϬ͕ϬϬϬͿŽŶŐŽŝŶŐĂŶĚ
ΨϴϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĞůŝŵŝŶĂƚĞƐƵƉƉŽƌƚĨŽƌƚŚĞ
ĞĚƵĐĂƚŝŽŶƉƌŽŐƌĂŵĂŶĚĨƌĞĞƚŝĐŬĞƚƐƚŽĐĞƌƚĂŝŶ
ƉĞƌĨŽƌŵĂŶĐĞƐĂĨƚĞƌ&zϮϬϮϬ͖
'ŝŐŝ͛ƐWůĂǇŚŽƵƐĞͲͲΨϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƐƵƉƉŽƌƚ
ƚŚĞĨĂĐŝůŝƚǇĂŶĚƉƌŽŐƌĂŵŵŝŶŐ͖
^ŽƵƚŚǁĞƐƚ^ǇŵƉŚŽŶǇͲͲ;ΨϮϰ͕ϳϬϬͿŽŶŐŽŝŶŐĂŶĚ
ΨϮϰ͕ϳϬϬŽŶĞͲƚŝŵĞƚŽĞůŝŵŝŶĂƚĞƐƵƉƉŽƌƚĨŽƌƚŚĞ
ƐǇŵƉŚŽŶǇĂĨƚĞƌ&zϮϬϮϬ͖
,ĞůƉĞƌ͕ƌƚƐ͕DƵƐŝĐĂŶĚ&ŝůŵ&ĞƐƚŝǀĂůͲͲΨϮϱ͕ϬϬϬ
ŽŶĞͲƚŝŵĞĨŽƌŽƉĞƌĂƚŝŽŶĂůƐƵƉƉŽƌƚĨŽƌƚŚĞϮϱƚŚ
ŶŶŝǀĞƌƐĂƌǇ͖
ϭϱϬzĞĂƌ'ŽůĚĞŶ^ƉŝŬĞĞůĞďƌĂƚŝŽŶͲͲΨϰϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞƚŽŚĞůƉĨƵŶĚƚŚĞ'ŽůĚĞŶ^ƉŝŬĞŝƐƉůĂǇ
ŝŶƚŚĞ^ƚĂƚĞĂƉŝƚŽů͖
͞DŝƐƐŝŶŐ^ƚŽƌŝĞƐ͟,ŝƐƚŽƌǇWƌŽũĞĐƚͲͲΨϰϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞƚŽƵƉĚĂƚĞ͕ƉƵďůŝƐŚ͕ĂŶĚƌĞͲŝƐƐƵĞĂ
ƉƵďůŝĐĂƚŝŽŶƚŚĂƚǁĂƐŽƌŝŐŝŶĂůůǇƉƵďůŝƐŚĞĚďǇƚŚĞ
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚWƌĞƐƐŝŶϭϵϵϲĂŶĚƚŽƉƌŽǀŝĚĞ
ĂĐƵƌƌŝĐƵůƵŵŐƵŝĚĞĨŽƌ<ͲϭϮhƚĂŚƐŽĐŝĂůƐƚƵĚŝĞƐ
ƚĞĂĐŚĞƌƐ͖
ZŝĐŚĨŝĞůĚWĂŚǀĂŶƚdƌĂŝůƐͲͲΨϮϱ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽ
ďƵŝůĚĂďŝŬĞƚƌĂŝů͖
^ĂŶĚǇƌƚƐ'ƵŝůĚͲͲΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽ
ƐƵƉƉŽƌƚĂƌƚƐƉƌŽŐƌĂŵŵŝŶŐĂŶĚŽƵƚƌĞĂĐŚ͖

x

x
x

x

hƚĂŚ,ƵŵĂŶŝƚŝĞƐDƵƐĞƵŵŽŶDĂŝŶ^ƚƌĞĞƚͲͲ
ΨϮϱ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƐƵƉƉŽƌƚƚŚĞ^ŵŝƚŚƐŽŶŝĂŶ
ƉƌŽŐƌĂŵ͖
DĂƉůĞƚŽŶ,ŝƐƚŽƌŝĐĂůWĂƌŬWƌŽũĞĐƚͲͲΨϭϱϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞƚŽƐƵƉƉŽƌƚƉĂƌŬĐĂƉŝƚĂůƉƌŽũĞĐƚƐ͖
WƌŽĨĞƐƐŝŽŶĂůĂůůĞƚĚƵĐĂƚŝŽŶĨŽƌhŶĚĞƌƐĞƌǀĞĚ
ZĞŐŝŽŶƐͲͲΨϯϱ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌďĂůůĞƚ
ŝŶƐƚƌƵĐƚŝŽŶĂŶĚƉĞƌĨŽƌŵĂŶĐĞƐŝŶƵŶĚĞƌƐĞƌǀĞĚ
ƌĞŐŝŽŶƐŽĨƚŚĞƐƚĂƚĞ͖
KŐĚĞŶhŶŝŽŶ^ƚĂƚŝŽŶKƉĞƌĂƚŝŽŶƐĂŶĚ
DĂŝŶƚĞŶĂŶĐĞͲͲ;ΨϭϬϬ͕ϬϬϬͿŽŶŐŽŝŶŐĂŶĚ
ΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĞůŝŵŝŶĂƚĞŽƉĞƌĂƚŝŽŶĂů
ƐƵƉƉŽƌƚĂĨƚĞƌ&zϮϬϮϬ͖ĂŶĚ

x ^Ăůƚ>ĂŬĞŝƚǇ&ŝůŵ^ŽĐŝĞƚǇͲͲΨϮϬ͕ϬϬϬŽŶĞͲƚŝŵĞ
ĨŽƌŽƉĞƌĂƚŝŽŶƐ͕ŽƵƚƌĞĂĐŚ͕ĂŶĚǀŝƐŝƚŝŶŐ͘


'KsZEKZ͛^K&&/K&KEKD/s>KWDEd
dŚĞ'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞŽĨĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
;'KͿƌĞĐƌƵŝƚƐ͕ŐƌŽǁƐ͕ĂŶĚƌĞƚĂŝŶƐďƵƐŝŶĞƐƐĞƐ͘dŚĞ
ŽĨĨŝĐĞŽǀĞƌƐĞĞƐĨŝůŵƉƌŽĚƵĐƚŝŽŶ͕ƚŽƵƌŝƐŵ
ĚĞǀĞůŽƉŵĞŶƚ͕ƚŚĞKƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶKĨĨŝĐĞ͕ĂŶĚ
ƚŚĞWĞƚĞ^ƵĂǌŽƚŚůĞƚŝĐŽŵŵŝƐƐŝŽŶ͘

dŚĞ^ĐŝĞŶĐĞ͕dĞĐŚŶŽůŽŐǇ͕ŶŐŝŶĞĞƌŝŶŐ͕ĂŶĚ
DĂƚŚĞŵĂƚŝĐƐ;^dDͿĐƚŝŽŶĞŶƚĞƌǁĂƐƉƌĞǀŝŽƵƐůǇ
ƉĂƌƚŽĨ'KďƵƚǁŝůůďĞŽǀĞƌƐĞĞŶďǇƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨ,ĞƌŝƚĂŐĞĂŶĚƌƚƐďĞŐŝŶŶŝŶŐŝŶ
&zϮϬϮϬ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ĞƐĞƌĞƚh^hŶŵĂŶŶĞĚdƌĂĨĨŝĐDĂŶĂŐĞŵĞŶƚͲͲ
ΨϲϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĞƐƚĂďůŝƐŚĂƉŽƚĞŶƚŝĂů
ƚĞƐƚŝŶŐƐŝƚĞ͖
x :ŽƌĚĂŶZŝǀĞƌWĂƌŬǁĂǇͲͲΨϭϬϬ͕ϬϬϬŽŶŐŽŝŶŐĂŶĚ
ΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌĐůĞĂŶͲƵƉ͕ƐĞĐƵƌŝƚǇ͕
ƌĞŵĞĚŝĂƚŝŽŶ͕ĂŶĚƉƌĞƐĞƌǀĂƚŝŽŶ͖
x /ŶůĂŶĚWŽƌƚƵƚŚŽƌŝƚǇͲͲΨϭ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽ
ĞƐƚĂďůŝƐŚĂŶŝŶůĂŶĚƉŽƌƚĂƵƚŚŽƌŝƚǇ͖
x hƚĂŚĚǀĂŶĐĞĚDĂƚĞƌŝĂůƐĂŶĚDĂŶƵĨĂĐƚƵƌŝŶŐ
/ŶŝƚŝĂƚŝǀĞͲͲΨϰϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƌĞƉůĂĐĞ
ĨƵŶĚŝŶŐůŽƐƚǁŝƚŚƚŚĞĞǆƉŝƌĂƚŝŽŶŽĨĂĨĞĚĞƌĂů
ŐƌĂŶƚ͖
x ŽŵƉŽƐŝƚĞƐĂŶĚĞƌŽƐƉĂĐĞŽĨEŽƌƚŚĞƌŶhƚĂŚͲͲ
ΨϮϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƐƵƉƉŽƌƚĂďƵƐŝŶĞƐƐͲƚŽͲ
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ďƵƐŝŶĞƐƐĐŽŶĨĞƌĞŶĐĞ͕ĂƌŽƵŶĚƚĂďůĞ͕ĂŶĚƐŝƚĞ
ƐĞůĞĐƚŽƌĂŶĚĨĂŵƚŽƵƌƐ͖
dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞ&ƵŶĚͲͲΨϮϱ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽĐŽŶǀĞƌƚŽŶŐŽŝŶŐĨƵŶĚŝŶŐƚŽ
ŽŶĞͲƚŝŵĞ͖
ϮϬϭϵhŶŝƚĞĚEĂƚŝŽŶƐŝǀŝů^ŽĐŝĞƚǇŽŶĨĞƌĞŶĐĞͲͲ
ΨϲϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽŚŽƐƚƚŚĞĐŽŶĨĞƌĞŶĐĞ͖
zŽƵƚŚŝĐǇĐůĞĚƵĐĂƚŝŽŶĂŶĚ^ĂĨĞƚǇdƌĂŝŶŝŶŐͲͲ
ΨϮϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƉƌŽǀŝĚĞĞĚƵĐĂƚŝŽŶĂů
ƉƌŽŐƌĂŵƐƚŽĐŚŝůĚƌĞŶŽŶďŝĐǇĐůĞƐĂĨĞƚǇ͖
hƚĂŚĂŝƌŶ^ǇŵƉŽƐŝƵŵͲͲΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽ
ƉƌŽǀŝĚĞƐƚĂƌƚͲƵƉĨƵŶĚƐĨŽƌƚŚĞĞǀĞŶƚ͖
ZĞůĞǀĂŶƚtŽƌŬĨŽƌĐĞϮϬϮϬͲͲΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ
ĨŽƌĂŶĞŵƉůŽǇŵĞŶƚƐŬŝůůƐƉƌŽŐƌĂŵĨŽƌŚŝŐŚ
ƐĐŚŽŽůƐƚƵĚĞŶƚƐ͖
hƚĂŚsĂůůĞǇdŝƉKĨĨůĂƐƐŝĐͲͲΨϮϱ͕ϬϬϬĨŽƌĂŚŝŐŚ
ƐĐŚŽŽůďĂƐŬĞƚďĂůůƚŽƵƌŶĂŵĞŶƚŝŶhƚĂŚŽƵŶƚǇ͖
WĞƚĞ^ƵĂǌŽĞŶƚĞƌĨŽƌƵƐŝŶĞƐƐĞǀĞůŽƉŵĞŶƚͲͲ
ΨϱϬ͕ϬϬϬƚŽƉƌŽǀŝĚĞŽƉĞƌĂƚŝŽŶĂůƐƵƉƉŽƌƚƚŽƚŚĞ
WĞƚĞ^ƵĂǌŽĞŶƚĞƌ͖
ĞƚƚĞƌĂǇƐϮϬϮϬͲͲΨϭ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌĂ
ƐƚĂƚĞŵĂƚĐŚĨŽƌƚŚĞĞƚƚĞƌĂǇƐϮϬϮϬ/ŶŝƚŝĂƚŝǀĞ͕
ǁŚŝĐŚŝƐĂƐƚĂƚĞǁŝĚĞ͕ŵƵůƚŝͲĐŚĂŶŶĞůĐĂŵƉĂŝŐŶƚŽ
ĐĞůĞďƌĂƚĞƚŚĞƐŝŐŶŝĨŝĐĂŶƚƐƵĨĨƌĂŐĞĂŶŶŝǀĞƌƐĂƌŝĞƐ
ŝŶϮϬϮϬ͖
>ĂƌƌǇ,͘DŝůůĞƌhƚĂŚ^ƵŵŵĞƌ'ĂŵĞƐͲͲΨϱϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞƚŽƉƌŽǀŝĚĞƐƉŽŶƐŽƌƐŚŝƉĂŶĚĨŝŶĂŶĐŝĂů
ƐƵƉƉŽƌƚĨŽƌƚŚĞǀĂƌŝŽƵƐhƚĂŚ^ƵŵŵĞƌ'ĂŵĞƐ
ǀĞŶƵĞƐ͖
tĂƌƌŝŽƌƐKǀĞƌƚŚĞtĂƐĂƚĐŚͬ,ŝůůŝƌ&ŽƌĐĞĂƐĞ
ŝƌ^ŚŽǁͲͲΨϮϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƉĂǇĨŽƌƚŚĞ
ĨůŝĞƌƐ͕ĨƵĞů͕ƐƚĂŶĚƐ͕ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ͕ĚŝƐƉůĂǇƐ͕ĂŶĚ
ĂŵĞŶŝƚŝĞƐ;ŶŽƉƵďůŝĐĂĚŵŝƐƐŝŽŶƐĐĂŶďĞĐŚĂƌŐĞĚ
ĚƵĞƚŽĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐͿ͖
DĂŶƵĨĂĐƚƵƌĞƌ͛ƐǆƚĞŶƐŝŽŶWĂƌƚŶĞƌƐŚŝƉ;DWͿʹ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ;h^hͿͲͲΨϭ͘ϬŵŝůůŝŽŶĨŽƌĂ
ŶĞǁDWƉƌŽŐƌĂŵĂƚh^h͖
tĞď͘ĐŽŵWƌŽĨĞƐƐŝŽŶĂů'ŽůĨdŽƵƌŶĂŵĞŶƚͲͲ
Ψϭϳϱ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĨŽƌƉĂƌŬŝŶŐƐƚĂŶĚƐ
ĂŶĚŽƚŚĞƌƐƚƌƵĐƚƵƌĂůƐĞƚͲƵƉĨŽƌƚŚĞĞǀĞŶƚ͕
ŝŶĐůƵĚŝŶŐƚĞŶƚƐĂŶĚďƵƐŝŶŐ͖
tŽƌůĚdƌĂĚĞĞŶƚĞƌͲͲΨϴϱϬ͕ϬϬϬƚŽƉƌŽǀŝĚĞ
ďĂĐŬĨŝůůĨƵŶĚŝŶŐ͕ƌƵƌĂůŽƵƚƌĞĂĐŚ͕ĂŶĚƚŽĞǆƉĂŶĚ
ƚŚĞŝŶƚĞƌŶĂƚŝŽŶĂůŽƵƚƌĞĂĐŚƉƌŽŐƌĂŵ͖
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ŽůƵŵďƵƐ,ƵďŽĨKƉƉŽƌƚƵŶŝƚǇͲͲΨϭ͘ϬŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞƚŽŚĞůƉĚĞǀĞůŽƉĂƚƌĂŶƐŝƚͲŽƌŝĞŶƚĞĚ͕
ŵŝǆĞĚͲƵƐĞĚĞǀĞůŽƉŵĞŶƚŝŶ^ŽƵƚŚ^Ăůƚ>ĂŬĞƚŚĂƚ
ǁŝůůƉƌŽǀŝĚĞƐƵƉƉŽƌƚƐĞƌǀŝĐĞƐĨŽƌŝŶĚŝǀŝĚƵĂůƐǁŝƚŚ
ĚŝƐĂďŝůŝƚŝĞƐ͖
tŽŵĞŶ͛ƐǆĐĞůůĞŶĐĞϰ>ŝĨĞͲͲΨϯϬ͕ϬϬϬƚŽƐƵƉƉŽƌƚ
ƚŚĞtŽŵĞŶ͛ƐǆĐĞůůĞŶĐĞϰ>ŝĨĞ&ŽƵŶĚĂƚŝŽŶ͖
<ĞǇƐƚŽ^ƵĐĐĞƐƐͲͲΨϯϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌ
ĂƉƉůŝĐĂƚŝŽŶĂŶĚǁĞďĚĞǀĞůŽƉŵĞŶƚ͖
:ƵŶŝŽƌĐŚŝĞǀĞŵĞŶƚͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽ
ŚĞůƉĐŽŶƐƚƌƵĐƚĂ:ƵŶŝŽƌĐŚŝĞǀĞŵĞŶƚŝƚǇŝŶhƚĂŚ
ŽƵŶƚǇ͖
^ƵŶĚĂŶĐĞ&ŝůŵ&ĞƐƚŝǀĂůͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌ
ŽƉĞƌĂƚŝŽŶĂůƐƵƉƉŽƌƚĂŶĚƉƌŽŵŽƚŝŽŶĂůĞĨĨŽƌƚƐ
ĚƵƌŝŶŐƚŚĞ^ƵŶĚĂŶĐĞ&ŝůŵ&ĞƐƚŝǀĂů͖
'ƌĞĂƚ^Ăůƚ>ĂŬĞŽƵŶĐŝůʹŽǇ^ĐŽƵƚƐŽĨŵĞƌŝĐĂ
ͲͲΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĨŽƌŵŶĞǁƐĐŽƵƚŝŶŐ
ƵŶŝƚƐ͖
hƚĂŚhŶŵĂŶŶĞĚĞƌŝĂů^ǇƐƚĞŵƐdĞƐƚŝŶŐĂŶĚ
dƌĂŝŶŝŶŐͲͲΨϭϮϱ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƐƵƉƉŽƌƚĂŝƌƐƚƌŝƉ
ƌĞƐƵƌĨĂĐŝŶŐ͕ĂůĂŶĚŝŶŐĂƌĞĂ͕ĐŽŵŵƵŶŝĐĂƚŝŽŶƐ
ĞƋƵŝƉŵĞŶƚ͕ƐŽĨƚǁĂƌĞ͕ďƵƐŝŶĞƐƐĚĞǀĞůŽƉŵĞŶƚ͕
ƐƚĂĨĨŝŶŐ͕ĂŶĚƌĞŶƚ͖
^ƉĞĐŝĂůKůǇŵƉŝĐƐͲͲΨϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƐƵƉƉŽƌƚ
ƚŚĞ^ƉĞĐŝĂůKůǇŵƉŝĐƐ͖
^Ăůƚ>ĂŬĞŚĂŵďĞƌŵĞƌŐŝŶŐ>ĞĂĚĞƌWƌŽŐƌĂŵͲͲ
Ψϯϱ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌƚŚĞŵĞƌŐŝŶŐ>ĞĂĚĞƌƐ
/ŶŝƚŝĂƚŝǀĞ͕ĂŵĞŶƚŽƌŝŶŐƉƌŽŐƌĂŵŽƉĞƌĂƚĞĚ
ƚŚƌŽƵŐŚƚŚĞ^Ăůƚ>ĂŬĞŚĂŵďĞƌŽĨŽŵŵĞƌĐĞ͖
'Ğƚ,ĞĂůƚŚǇhƚĂŚͬhƚĂŚ,ŽƐƉŝƚĂůƐƐŽĐŝĂƚŝŽŶͲͲ
ΨϮϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌƚŚĞ'Ğƚ,ĞĂůƚŚǇhƚĂŚ
ŝŶŝƚŝĂƚŝǀĞ͕ĂĐŽůůĂďŽƌĂƚŝǀĞĞĨĨŽƌƚĂŝŵĞĚĂƚ
ƌĞĚƵĐŝŶŐŽďĞƐŝƚǇƚŚƌŽƵŐŚŝŵƉƌŽǀĞĚŚĞĂůƚŚǇ
ĞĂƚŝŶŐĂŶĚĂĐƚŝǀĞůŝǀŝŶŐ͖
hƚĂŚ^ŵĂůůƵƐŝŶĞƐƐĞǀĞůŽƉŵĞŶƚĞŶƚĞƌͲͲ
ΨϭϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĐƌĞĂƚĞĂhƚĂŚ
ŶƚƌĞƉƌĞŶĞƵƌĐĂĚĞŵǇ͖
DŽƚŝŽŶWŝĐƚƵƌĞ/ŶĐĞŶƚŝǀĞ&ƵŶĚͲͲΨϭ͘ϬŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞƚŽĞǆƉĂŶĚƚŚĞŝŶĐĞŶƚŝǀĞƐ͖
hƚĂŚ^ĞŵŝͲŶŶƵĂůDƵůƚŝͲ'ĞŶƌĞWŽƉƵůƚƵƌĞǆƉŽ
ͲͲΨϮϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƉƌŽǀŝĚĞŝŶĐĞŶƚŝǀĞƐƚŽ
ŝŶĐƌĞĂƐĞŽƵƚͲŽĨͲƐƚĂƚĞǀŝƐŝƚƐ͖
EĞŝŐŚďŽƌŚŽŽĚ,ŽƵƐĞͲͲΨϮϬϬ͕ϬϬϬƚŽƉƌŽǀŝĚĞ
ƐƚĂƚĞƐƵƉƉŽƌƚĨŽƌĐŚŝůĚƌĞŶĂŶĚĂĚƵůƚĚĂǇ
ƐĞƌǀŝĐĞƐ͖
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tŽŵĞŶ͛ƐdĞĐŚŽƵŶĐŝůĂŶĚ͞^,dĞĐŚ͟ͲͲ
ΨϮϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶƚŽƐƵƉƉŽƌƚƚŚĞtŽŵĞŶ͛Ɛ
dĞĐŚŽƵŶĐŝů͕ĂŶŽƌŐĂŶŝǌĂƚŝŽŶĨŽĐƵƐĞĚŽŶĂ
ƚĂůĞŶƚͲĨŝƌƐƚ͕ŚŝŐŚͲƉĞƌĨŽƌŵŝŶŐĐƵůƚƵƌĞ͖
hƚĂŚ^ƉŽƌƚƐŽŵŵŝƐƐŝŽŶͲͲΨϲ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
ŚĞůƉĚƌĂǁƚŚĞKůǇŵƉŝĐƐƚŽhƚĂŚ͖
ZƵƌĂůŵƉůŽǇŵĞŶƚǆƉĂŶƐŝŽŶWƌŽŐƌĂŵͲͲ;Ψϭ͘ϱ
ŵŝůůŝŽŶͿŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĂŶĚ;ΨϴϰϬ͕ϬϬϬͿ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬƚŽƌĞĐŽǀĞƌĨƵŶĚŝŶŐƚŚĂƚǁŝůů
ŶŽƚďĞƵƚŝůŝǌĞĚĂƐƚŚĞƉƌŽŐƌĂŵďĞŐŝŶƐ͖
ŝŐKƵƚĚŽŽƌǆƉŽͲͲΨϭϱϬ͕ϬϬϬĨŽƌŽƉĞƌĂƚŝŽŶĂů
ƐƵƉƉŽƌƚĨŽƌƚŚĞŝŐKƵƚĚŽŽƌǆƉŽ͕ĂŶŽƵƚĚŽŽƌ
ƐŚŽǁĂƚƚŚĞhƚĂŚsĂůůĞǇŽŶǀĞŶƚŝŽŶĞŶƚĞƌ͖ĂŶĚ
dĂƐƚĞhƚĂŚͲͲΨϮϬϬ͕ϬϬϬƚŽƐƵƉƉŽƌƚƚŚĞdĂƐƚĞ
hƚĂŚWƌŽŐƌĂŵ͘




dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚƚŚĞĨŽůůŽǁŝŶŐďŝůůƐƌĞůĂƚĞĚƚŽ
ƚŚĞ'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞŽĨĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ͗
x ,͘͘Ϯϳϲ͕͞ZŝƐŝŶŐdŝĚĞƐZƵƌĂůDĂŶƵĨĂĐƚƵƌŝŶŐ
/ŶŝƚŝĂƚŝǀĞ͟ʹΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĨƵŶĚƚŚĞ
ZŝƐŝŶŐdŝĚĞƐDĂŶƵĨĂĐƚƵƌŝŶŐ/ŶŝƚŝĂƚŝǀĞ͖
x ,͘͘Ϯϵϲ͕͞ZƵƌĂůKŶůŝŶĞtŽƌŬŝŶŐ,ƵďƐ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϱϬϬ͕ϬϬϬƚŽĞƐƚĂďůŝƐŚƚŚĞZƵƌĂů
ŽͲǁŽƌŬŝŶŐĂŶĚ/ŶŶŽǀĂƚŝŽŶĞŶƚĞƌ'ƌĂŶƚ
WƌŽŐƌĂŵ͖
x ^͘͘ϱϲ͕͞ŽŵŵƵŶŝƚǇZĞŝŶǀĞƐƚŵĞŶƚŐĞŶĐǇ
ZĞƉŽƌƚŵĞŶĚŵĞŶƚƐ͟ͲͲΨϴϬ͕ϬϬϬŽŶŐŽŝŶŐĂŶĚ
ΨϰϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌĚĂƚĂďĂƐĞĚĞǀĞůŽƉŵĞŶƚ͕
ůŝĐĞŶƐĞƐ͕ĂŶĚƐƚĂĨĨƐƵƉƉŽƌƚ͖
x ^͘͘ϭϳϮ͕͞ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
ŵĞŶĚŵĞŶƚƐ͟ʹΨϭ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚΨϰ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽĞƐƚĂďůŝƐŚƚŚĞdĂůĞŶƚZĞĂĚǇ
hƚĂŚʹhƚĂŚtŽƌŬƐƉƌŽŐƌĂŵ͖
x ^͘͘ϮϮϮ͕͞ŚŝůĚƌĞŶ͛ƐKƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ
WƌŽŐƌĂŵ͟ͲͲΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĞƐƚĂďůŝƐŚĂ
ŐƌĂŶƚƉƌŽŐƌĂŵ͖ĂŶĚ
x ^͘͘Ϯϰϵ͕͞KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ'ƌĂŶƚ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϭ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&z
ϮϬϭϵĂŶĚΨϭ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐĨƌŽŵƉŽƚĞŶƚŝĂů
ĨĞĚĞƌĂůĚŽŶĂƚŝŽŶƐ͘




hd,^dddyKDD/^^/KE



dŚĞdĂǆŽŵŵŝƐƐŝŽŶƉƌŽĐĞƐƐĞƐƚĂǆĐŽůůĞĐƚŝŽŶƐĂŶĚ
ƌĞƚƵƌŶƐĨƌŽŵƌĞƐŝĚĞŶƚĂŶĚŶŽŶͲƌĞƐŝĚĞŶƚŝŶĚŝǀŝĚƵĂů



















ŝŶĐŽŵĞƚĂǆƉĂǇĞƌƐĂŶĚĨƌŽŵŝŶͲƐƚĂƚĞĂŶĚŽƵƚͲŽĨͲƐƚĂƚĞ
ďƵƐŝŶĞƐƐĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x >ŝƋƵŽƌŝƐƚƌŝďƵƚŝŽŶŵŽƵŶƚͲͲ;ΨϮϳϴ͕ϴϬϬͿĨƌŽŵ
'&ZʹůĐŽŚŽůŝĐĞǀĞƌĂŐĞŶĨŽƌĐĞŵĞŶƚΘ
dƌĞĂƚŵĞŶƚĐĐŽƵŶƚŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚǇĞĂƌůǇ
ĐŚĂŶŐĞƐƌĞƋƵŝƌĞĚďǇƐƚĂƚƵƚĞ͖
x ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐʹ>ŝĐĞŶƐĞWůĂƚĞ
WƌŽĚƵĐƚŝŽŶͲͲΨϭϯϯ͕ϯϬϬƚŽŵĂƚĐŚŝŶĐƌĞĂƐĞĚ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐƌĞǀĞŶƵĞ͖
x ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐʹdĂǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶͲͲΨϭϴϲ͕ϯϬϬƚŽŵĂƚĐŚŝŶĐƌĞĂƐĞĚ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐƌĞǀĞŶƵĞ͖ĂŶĚ
x dĂǆŽůůĞĐƚŝŽŶŐĞŶƚƐͲͲΨϭϮϯ͕ϬϬϬŽŶŐŽŝŶŐĨƌŽŵ
ƚŚĞ'ĞŶĞƌĂů&ƵŶĚ͕Ψϵϵ͕ϬϬϬŽŶŐŽŝŶŐĨƌŽŵƚŚĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕ĂŶĚΨϱϴ͕ϬϬϬŽŶŐŽŝŶŐĨƌŽŵƚŚĞ
^ĂůĞƐĂŶĚhƐĞdĂǆĚŵŝŶŝƐƚƌĂƚŝǀĞ&ĞĞƐZĞƐƚƌŝĐƚĞĚ
ĐĐŽƵŶƚĨŽƌĨŽƵƌĂĚĚŝƚŝŽŶĂůƚĂǆĐŽůůĞĐƚŽƌƐƚŽ
ƌĞĚƵĐĞƚŚĞŐĂƉďĞƚǁĞĞŶƚĂǆĚƵĞĂŶĚƚĂǆƉĂŝĚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚƚŚĞĨŽůůŽǁŝŶŐďŝůůƐƌĞůĂƚĞĚƚŽ
ƚŚĞdĂǆŽŵŵŝƐƐŝŽŶ͗
x ,͘͘ϲϱ͞^ƉĞĐŝĂů'ƌŽƵƉ>ŝĐĞŶƐĞWůĂƚĞĨŽƌ
DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞŶĞƐƐΗͲͲΨϳ͕ϱϬϬŽŶĞͲ
ƚŝŵĞŝŶĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐĨŽƌƚŚĞĐƌĞĂƚŝŽŶŽĨĂ
ƐƉĞĐŝĂůŐƌŽƵƉůŝĐĞŶƐĞƉůĂƚĞƚŽƉƌŽŵŽƚĞĂŶĚ
ƐƵƉƉŽƌƚŵŽƚŽƌĐǇĐůĞƐĂĨĞƚǇĂǁĂƌĞŶĞƐƐ͖
x ,͘͘ϭϳϱ͕͞dƌĂŶƐƉŽƌƚĂƚŝŽŶŽĨsĞƚĞƌĂŶƐƚŽ
DĞŵŽƌŝĂůƐ^ƵƉƉŽƌƚ^ƉĞĐŝĂů'ƌŽƵƉ>ŝĐĞŶƐĞ
WůĂƚĞΗͲͲΨϳ͕ϱϬϬŽŶĞͲƚŝŵĞŝŶĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐ
ĨŽƌƚŚĞĐƌĞĂƚŝŽŶŽĨĂƐƉĞĐŝĂůŐƌŽƵƉůŝĐĞŶƐĞƉůĂƚĞ
ƚŽƐƵƉƉŽƌƚƉƌŽŐƌĂŵƐƚŚĂƚƚƌĂŶƐƉŽƌƚǀĞƚĞƌĂŶƐƚŽ
tĂƐŚŝŶŐƚŽŶ͘͘ƚŽǀŝƐŝƚǀĞƚĞƌĂŶŵĞŵŽƌŝĂůƐ͖ĂŶĚ
x ,͘͘ϭϴϰ͕͞ŝǀŝůŝƌWĂƚƌŽů>ŝĐĞŶƐĞWůĂƚĞΗͲͲ
Ψϳ͕ϱϬϬŽŶĞͲƚŝŵĞĨŽƌƚŚĞĐƌĞĂƚŝŽŶŽĨĂ
ƌĞĐŽŐŶŝƚŝŽŶƐƉĞĐŝĂůŐƌŽƵƉůŝĐĞŶƐĞƉůĂƚĞĨŽƌƚŚĞ
ŝǀŝůŝƌWĂƚƌŽů͘


hd,^/Ed,EK>K'zEZ^Z,
/E/d/d/s
dŚĞhƚĂŚ^ĐŝĞŶĐĞdĞĐŚŶŽůŽŐǇĂŶĚZĞƐĞĂƌĐŚ;h^dZͿ
/ŶŝƚŝĂƚŝǀĞĂŝŵƐƚŽƐƚƌĞŶŐƚŚĞŶƐĐŝĞŶĐĞĂŶĚƚĞĐŚŶŽůŽŐǇͲ
ďĂƐĞĚĞĐŽŶŽŵŝĐĚĞǀĞůŽƉŵĞŶƚ͘h^dZĨƵŶĚƐ
ƌĞƐĞĂƌĐŚĞƌƐĂŶĚƌĞƐĞĂƌĐŚĐĂƉĂĐŝƚǇĚĞǀĞůŽƉŵĞŶƚĂƚ
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ƚŚĞhŶŝǀĞƌƐŝƚǇŽĨhƚĂŚĂŶĚhƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇĂŶĚ
ĨƵŶĚƐŐƌĂŶƚƉƌŽŐƌĂŵƐ͕ďƵƐŝŶĞƐƐŝŶĐƵďĂƚŽƌƐ͕ĂŶĚ
ĂĐĐĞůĞƌĂƚŽƌƐƚŽƚƌĂŝŶĂŶĚƐƵƉƉŽƌƚƐĐŝĞŶĐĞĂŶĚ
ƚĞĐŚŶŽůŽŐǇďƵƐŝŶĞƐƐĞƐƚŚƌŽƵŐŚŽƵƚƚŚĞ^ƚĂƚĞ͘

ƉƉƌŽƉƌŝĂƚŝŽŶƐZĞƐƚƌƵĐƚƵƌŝŶŐͲͲƐĂƌĞƐƵůƚŽĨ
^͘͘ϮϭϮ͕͞h^dZŵĞŶĚŵĞŶƚƐΗ;ϮϬϭϴ'ĞŶĞƌĂů
^ĞƐƐŝŽŶͿ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞƐŝŐŶŝĨŝĐĂŶƚůǇƌĞĚƵĐĞĚ
h^dZ͛ƐĂƉƉƌŽƉƌŝĂƚŝŽŶƐĂŶĚƉůĂĐĞĚŝƚƐƉƌŽŐƌĂŵŵĂƚŝĐ
ŽďũĞĐƚŝǀĞƐƵŶĚĞƌƚŚĞĚŝƌĞĐƚŝŽŶŽĨƚŚĞǆĞĐƵƚŝǀĞ
ŝƌĞĐƚŽƌŽĨƚŚĞ'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞŽĨĐŽŶŽŵŝĐ
ĞǀĞůŽƉŵĞŶƚ;'KͿ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ
ĂƐƉĂƌƚŽĨ^͘͘ϮϭϮ͕͞h^dZŵĞŶĚŵĞŶƚƐ͗͟
x ZĞĚƵĐĞ/ŶĚƵƐƚƌǇWĂƌƚŶĞƌƐŚŝƉWƌŽŐƌĂŵ;/WWͿͲͲ
;ΨϮ͕ϯϳϱ͕ϬϬϬͿŽŶĞͲƚŝŵĞƌĞĚƵĐƚŝŽŶŽĨĨƵŶĚŝŶŐƚŽ
/WWĂƐƉĂƌƚŽĨĂůĂƌŐĞƌh^dZƉŚĂƐĞŽƵƚƉƌŽĐĞƐƐ͖
x ZĞĚƵĐĞhŶŝǀĞƌƐŝƚǇdĞĐŚŶŽůŽŐǇĐĐĞůĞƌĂƚŝŽŶ
WƌŽŐƌĂŵ;hdWͿͲͲ;ΨϮ͕ϭϮϱ͕ϬϬϬͿŽŶĞͲƚŝŵĞ
ƌĞĚƵĐƚŝŽŶŽĨĨƵŶĚŝŶŐƚŽƚŚĞhdWŐƌĂŶƚƉƌŽŐƌĂŵ
ĂƐƉĂƌƚŽĨĂůĂƌŐĞƌh^dZƉŚĂƐĞŽƵƚƉƌŽĐĞƐƐ͖
x ZĞĚƵĐĞZĞŐŝŽŶĂůKƵƚƌĞĂĐŚWƌŽŐƌĂŵͲͲ
;Ψϳϯϲ͕ϰϬϬͿĨƌŽŵh^dZΖƐZĞŐŝŽŶĂůKƵƚƌĞĂĐŚ
WƌŽŐƌĂŵƐ͖
x ZĞĚƵĐĞ/ŶĐƵďĂƚŝŽŶWƌŽŐƌĂŵͲͲ;ΨϮ͕ϭϲϬ͕ϲϬϬͿĨƌŽŵ
h^dZΖƐ/ŶĐƵďĂƚŝŽŶWƌŽŐƌĂŵƐ͖
x ZĞĚƵĐĞ^/Zͬ^ddZĞŶƚĞƌƐƉƉƌŽƉƌŝĂƚŝŽŶͲͲ
;Ψϯϴϱ͕ϲϬϬͿ'ĞŶĞƌĂů&ƵŶĚĂŶĚ;Ψϭϲ͕ϭϬϬͿ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐĨƌŽŵh^dZΖƐ^ŵĂůůƵƐŝŶĞƐƐ
/ŶŶŽǀĂƚŝŽŶZĞƐĞĂƌĐŚͬ^ŵĂůůƵƐŝŶĞƐƐdĞĐŚŶŽůŽŐǇ
dƌĂŶƐĨĞƌ;^/Zͬ^ddZͿƐƐŝƐƚĂŶĐĞĞŶƚĞƌƐ͖
x dƌĂŶƐĨĞƌŽĨ&ƵŶĚƐƚŽƚŚĞtŽƌŬĨŽƌĐĞ
ĞǀĞůŽƉŵĞŶƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚͲͲΨϮ͕ϳϵϰ͕ϭϬϬ
ŽŶĞͲƚŝŵĞĂŶĚΨϮ͕ϴϵϳ͕ϬϬϬŽŶŐŽŝŶŐĨƌŽŵƚŚĞ
'ĞŶĞƌĂů&ƵŶĚƚŽƚŚĞtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ͖ĂŶĚ
x ĚĚŝƚŝŽŶĂůdƌĂŶƐĨĞƌƐŽĨ&ƵŶĚƐƚŽ'KWĂƐƐͲ
dŚƌŽƵŐŚͲͲΨϭ͕ϳϬϱ͕ϵϬϬŽŶĞͲƚŝŵĞ'ĞŶĞƌĂů&ƵŶĚ͕
Ψϯϴϱ͕ϲϬϬŽŶŐŽŝŶŐ'ĞŶĞƌĂů&ƵŶĚ͕ĂŶĚΨϭϲ͕ϭϬϬ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐƚŽƚŚĞ'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞŽĨ
ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚͲWĂƐƐdŚƌŽƵŐŚ͘




>K,K>/sZ'KEdZK>
dŚĞĞƉĂƌƚŵĞŶƚŽĨůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽů
;ͿƌĞŐƵůĂƚĞƐƚŚĞŵĂŶƵĨĂĐƚƵƌĞ͕ƐĂůĞ͕ĂŶĚƵƐĞŽĨ
ĂůĐŽŚŽůŝĐďĞǀĞƌĂŐĞƐďǇůŝĐĞŶƐŝŶŐŽŶͲƉƌĞŵŝƐĞ
ďƵƐŝŶĞƐƐĞƐ͕ŵĂŶƵĨĂĐƚƵƌĞƌƐ͕ǁŚŽůĞƐĂůĞƌƐ͕
ǁĂƌĞŚŽƵƐĞƐ͕ŝŵƉŽƌƚĞƌƐ͕ĂŶĚůŝƋƵŽƌƌĞƉƌĞƐĞŶƚĂƚŝǀĞƐ͘
hƚĂŚŝƐŽŶĞŽĨϭϳůŝƋƵŽƌĐŽŶƚƌŽůƐƚĂƚĞƐĂŶĚŽŶĞŽĨ
ƚǁŽĐŽŵƉůĞƚĞůǇƐƚĂƚĞͲƌƵŶƐǇƐƚĞŵƐ͘ƐŽĨƚŚĞϮϬϭϴ
'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞĚĞƉĂƌƚŵĞŶƚŽƉĞƌĂƚĞĚϰϱƐƚĂƚĞ
ƐƚŽƌĞƐĂŶĚĂďŽƵƚϭϬϬƉĂĐŬĂŐĞĂŐĞŶĐŝĞƐ͕ǁŚŝĐŚĂƌĞ
ƚŚĞĞǆĐůƵƐŝǀĞƌĞƚĂŝůĞƌƐŽĨůŝƋƵŽƌ͕ǁŝŶĞ͕ĂŶĚŚĞĂǀǇ
ďĞĞƌŝŶƚŚĞ^ƚĂƚĞ͘dŚĞĚĞƉĂƌƚŵĞŶƚŽƉĞƌĂƚĞƐĂƐĂ
ƉƵďůŝĐďƵƐŝŶĞƐƐĂŶĚŐĞŶĞƌĂƚĞƐƌĞǀĞŶƵĞĨŽƌƐƚĂƚĞĂŶĚ
ůŽĐĂůŐŽǀĞƌŶŵĞŶƚƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ^͘͘ϵ͕͞ZĞǀĞŶƵĞŽŶĚƐĂŶĚ
ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐƵƚŚŽƌŝǌĂƚŝŽŶƐ͘͟dŚĞďŝůůĂƵƚŚŽƌŝǌĞĚ
ƚŚĞ^ƚĂƚĞƵŝůĚŝŶŐKǁŶĞƌƐŚŝƉƵƚŚŽƌŝƚǇƚŽŝƐƐƵĞ
ƌĞǀĞŶƵĞďŽŶĚƐŽĨƵƉƚŽΨϮϰ͘ϭŵŝůůŝŽŶ;ƉůƵƐĚŝƌĞĐƚ
ŝƐƐƵĂŶĐĞĐŽƐƚƐͿĨŽƌƚŚĞĨŽůůŽǁŝŶŐƉƌŽũĞĐƚƐ͗
x >ŝƋƵŽƌƐƚŽƌĞƌĞůŽĐĂƚŝŽŶŝŶĚŽǁŶƚŽǁŶ^Ăůƚ>ĂŬĞ
ŝƚǇͲͲΨϭϬ͘ϭŵŝůůŝŽŶ͖ĂŶĚ
x >ŝƋƵŽƌƐƚŽƌĞĐŽŶƐƚƌƵĐƚŝŽŶŝŶƚŚĞdĂǇůŽƌƐǀŝůůĞĂŶĚ
tĞƐƚsĂůůĞǇŝƚǇŵĂƌŬĞƚĂƌĞĂƐͲͲΨϭϰ͘ϬŵŝůůŝŽŶ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x WĂĐŬĂŐĞŐĞŶĐǇŽŵƉĞŶƐĂƚŝŽŶͲͲΨϯϵϭ͕ϬϬϬĨƌŽŵ
ƚŚĞ>ŝƋƵŽƌŽŶƚƌŽů&ƵŶĚƚŽĐŽǀĞƌƚŚĞĨŽƌŵƵůĂŝĐ
ŝŶĐƌĞĂƐĞŝŶƉĂĐŬĂŐĞĂŐĞŶĐǇĐŽŵƉĞŶƐĂƚŝŽŶďĂƐĞĚ
ŽŶƚŚĞǀŽůƵŵĞŽĨƐĂůĞƐĂƚƚŚĞƌĞƐƉĞĐƚŝǀĞƉĂĐŬĂŐĞ
ĂŐĞŶĐŝĞƐ͖
x KƵƚŐŽŝŶŐĞůŝǀĞƌǇŚĂƌŐĞƐͲͲΨϭ͘ϬŵŝůůŝŽŶƚŽ
ĂĐĐŽƵŶƚĨŽƌŝŶĐƌĞĂƐĞƐŝŶĚĞůŝǀĞƌǇĐŽƐƚƐ͖
x ĂŐƐĨŽƌ>ŝƋƵŽƌ^ƚŽƌĞƐͲͲΨϭϬϬ͕ϬϬϬĨŽƌƉůĂƐƚŝĐ
ďĂŐƐĨŽƌůŝƋƵŽƌƐƚŽƌĞƐ͖
x EĞǁWĂĐŬĂŐĞŐĞŶĐŝĞƐͲͲΨϯϲ͕ϬϬϬƚŽĨƵŶĚŶĞǁ
ƉĂĐŬĂŐĞĂŐĞŶĐŝĞƐŝŶŽƵůĚĞƌĂŶĚ'ĂƌĚĞŶŝƚǇ͖
x WĂƌĞŶƚƐŵƉŽǁĞƌĞĚ^ƚĂƚƵƚŽƌǇ/ŶĐƌĞĂƐĞͲͲ
Ψϭϱϲ͕ϱϬϬĨƌŽŵƚŚĞ'&ZʹhŶĚĞƌĂŐĞƌŝŶŬŝŶŐ
WƌĞǀĞŶƚŝŽŶĐĐŽƵŶƚƚŽŵĞĞƚƚŚĞƐƚĂƚƵƚŽƌǇ
ƌĞƋƵŝƌĞŵĞŶƚƐ͖ĂŶĚ
x ^ƚĂĨĨŝŶŐĨŽƌ,ĞƌƌŝŵĂŶ͕>ĂǇƚŽŶƌĞĂĂŶĚ^ĂƌĂƚŽŐĂ
^ƉƌŝŶŐƐ^ƚŽƌĞƐͲͲΨϮ͘ϭŵŝůůŝŽŶƚŽƐƚĂĨĨŶĞǁƐƚŽƌĞƐ͘
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dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚƚŚĞĨŽůůŽǁŝŶŐďŝůůƐƌĞůĂƚĞĚƚŽ
ƚŚĞĞƉĂƌƚŵĞŶƚŽĨůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽů͗
x ,͘͘ϰϱϯ͕͞ůĐŽŚŽůŵĞŶĚŵĞŶƚƐ͟ͲͲΨϰϮ͕ϯϬϬ
ŽŶŐŽŝŶŐĂŶĚΨϭϱ͕ϮϬϬŽŶĞͲƚŝŵĞĨŽƌƐƚĂĨĨƐƵƉƉŽƌƚ͖
ĂŶĚ
x ^͘͘ϭϯϮ͕͞ĞĞƌŵĞŶĚŵĞŶƚƐ͟ͲͲΨϱϳ͕ϱϬϬ
ŽŶŐŽŝŶŐ͕Ψϭϱ͕ϮϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬ͕ĂŶĚ
Ψϱ͕ϭϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĨŽƌƐƚĂĨĨƐƵƉƉŽƌƚƚŽ
ĂƵĚŝƚůŝĐĞŶƐĞĞƐ͘










WZdDEdK&KDDZ



dŚĞĞƉĂƌƚŵĞŶƚŽĨŽŵŵĞƌĐĞ͗
x ZĞŐŝƐƚĞƌƐďƵƐŝŶĞƐƐĞƐ͖
x >ŝĐĞŶƐĞƐƉƌŽĨĞƐƐŝŽŶĂůƐ͖
x ŽŶĚƵĐƚƐĐŽŶƐƵŵĞƌƉƌŽƚĞĐƚŝŽŶĂŶĚĞĚƵĐĂƚŝŽŶ͖
x KǀĞƌƐĞĞƐĂƌĞĂƐŽĨƉƵďůŝĐƵƚŝůŝƚŝĞƐ͖
x ZĞŐƵůĂƚĞƐƌĞĂůĞƐƚĂƚĞďƵƐŝŶĞƐƐĞƐ͖ĂŶĚ
x ZĞŐƵůĂƚĞƐƐĞĐƵƌŝƚŝĞƐŝŶĚƵƐƚƌŝĞƐ͘

&ĞĞĂŶĚĨŝŶĞƌĞǀĞŶƵĞƉĂŝĚƚŽƚŚĞŽŵŵĞƌĐĞ^ĞƌǀŝĐĞ
&ƵŶĚƌĞƉƌĞƐĞŶƚŵŽƐƚŽĨƚŚĞĚĞƉĂƌƚŵĞŶƚ͛ƐĨƵŶĚƐ͘
ŽůůĞĐƚŝŽŶƐĂďŽǀĞŽŵŵĞƌĐĞ^ĞƌǀŝĐĞ&ƵŶĚ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐŐŽƚŽƚŚĞ'ĞŶĞƌĂů&ƵŶĚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞ͗
x ůĞĐƚƌŽŶŝĐWƌŽĐĞƐƐŝŶŐ&ĞĞWĂǇŵĞŶƚƐͲͲΨϰϱϬ͕ϬϬϬ
ƚŽĂĐĐŽƵŶƚĨŽƌŝŶĐƌĞĂƐĞĚĐƌĞĚŝƚĐĂƌĚƉƌŽĐĞƐƐŝŶŐ
ĨĞĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚƚŚĞĨŽůůŽǁŝŶŐďŝůůƐƌĞůĂƚĞĚƚŽ
ƚŚĞĞƉĂƌƚŵĞŶƚŽĨŽŵŵĞƌĐĞ͗
x ,͘͘ϵϬ͕͞KĐĐƵƉĂƚŝŽŶĂů>ŝĐĞŶƐŝŶŐDŽĚŝĨŝĐĂƚŝŽŶƐ͟
ͲͲΨϮϭ͕ϵϬϬĨŽƌĂĚŵŝŶŝƐƚƌĂƚŝŽŶĂŶĚĂƉƉůŝĐĂƚŝŽŶ
ƌĞǀŝĞǁ͖
x ,͘͘ϭϮϴ͕͞ŽŶƐƵŵĞƌdŝĐŬĞƚWƌŽƚĞĐƚŝŽŶ
DŽĚŝĨŝĐĂƚŝŽŶƐ͟ͲͲΨϲ͕ϲϬϬĨŽƌĂĚŵŝŶŝƐƚƌĂƚŝŽŶĂŶĚ
ŝŶǀĞƐƚŝŐĂƚŝŽŶƐ͖
x ,͘͘ϭϴϳ͕͞WƌŽĨĞƐƐŝŽŶĂů>ŝĐĞŶƐŝŶŐŵĞŶĚŵĞŶƚƐ͟
ͲͲΨϮϳ͕ϭϬϬĨŽƌĚĂƚĂďĂƐĞĚĞǀĞůŽƉŵĞŶƚ͖
x ,͘͘ϭϵϭ͕͞ŽŶƚƌŽůůĞĚ^ƵďƐƚĂŶĐĞďƵƐĞ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϰ͕ϬϬϬĨŽƌĐŽŵƉůŝĂŶĐĞ
ŝŶǀĞƐƚŝŐĂƚŝŽŶƐ͖
x ,͘͘ϯϳϴ͕͞ZĞŐƵůĂƚŽƌǇ^ĂŶĚďŽǆ͟ͲͲΨϭϰϴ͕ϬϬϬƚŽ
ĂĚŵŝŶŝƐƚĞƌƚŚĞƌĞŐƵůĂƚŽƌǇƐĂŶĚďŽǆƉƌŽŐƌĂŵ͖
























x

x

x

,͘͘ϯϵϰ͕͞WĂǁŶƐŚŽƉĂŶĚ^ĞĐŽŶĚŚĂŶĚ
DĞƌĐŚĂŶĚŝƐĞŵĞŶĚŵĞŶƚƐ͟ͲͲΨϳϳ͕ϬϬϬŽŶĞͲ
ƚŝŵĞĨŽƌĚĂƚĂďĂƐĞĚĞǀĞůŽƉŵĞŶƚ͖
^͘͘ϲϵ͕͞ŽŶƐƵŵĞƌdŝĐŬĞƚWƌŽƚĞĐƚŝŽŶ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϳ͕ϭϬϬĨŽƌƐƚĂĨĨƚŝŵĞƌĞůĂƚĞĚƚŽ
ĐŽŵƉůŝĂŶĐĞ͕ĂƵĚŝƚŝŶŐĂŶĚŝŶǀĞƐƚŝŐĂƚŝŽŶ͖ĂŶĚ
^͘͘ϭϰϬ͕͞ZĞĂůƐƚĂƚĞŵĞŶĚŵĞŶƚƐ͟ͲͲ
ΨϱϲϮ͕ϱϬϬŽŶĞͲƚŝŵĞĨŽƌďĂĐŬŐƌŽƵŶĚĐŚĞĐŬƉĂƐƐͲ
ƚŚƌŽƵŐŚĨƵŶĚŝŶŐ͘


dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌŽŵŵĞƌĐĞ͗

dŚĞ>ĞŐŝƐůĂƚƵƌĞƌĞƋƵŝƌĞĚƚŚĂƚΨϱϬϬ͕ϬϬϬĂƉƉƌŽƉƌŝĂƚĞĚ
ĨŽƌƚŚĞĞƉĂƌƚŵĞŶƚŽĨŽŵŵĞƌĐĞŶŽƚůĂƉƐĞĂƚƚŚĞ
ĞŶĚŽĨ&zϮϬϮϬĂŶĚďĞƵƐĞĚĨŽƌĐŽƐƚƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
ŽƉŝŽŝĚůŝƚŝŐĂƚŝŽŶƵŶĚĞƌƚĂŬĞŶďǇƚŚĞƐƚĂƚĞ͘dŚŝƐ
ŝŶĐůƵĚĞƐŝƚĞŵƐĐŽŶƚĞŵƉůĂƚĞĚďǇ,ŽƵƐĞ:ŽŝŶƚ
ZĞƐŽůƵƚŝŽŶϭϮΗ:ŽŝŶƚZĞƐŽůƵƚŝŽŶĂůůŝŶŐhƉŽŶƚŚĞ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂůƚŽ^ƵĞWƌĞƐĐƌŝƉƚŝŽŶKƉŝŽŝĚ
DĂŶƵĨĂĐƚƵƌĞƌƐΗϮϬϭϴ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͘;,͘͘ϯ͕/ƚĞŵ
ϮϴͿ


&/EE/>/E^d/dhd/KE^
dŚĞĞƉĂƌƚŵĞŶƚŽĨ&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐƌĞŐƵůĂƚĞƐ
ƐƚĂƚĞͲĐŚĂƌƚĞƌĞĚĚĞƉŽƐŝƚŽƌǇĂŶĚŶŽŶͲĚĞƉŽƐŝƚŽƌǇ
ŝŶƐƚŝƚƵƚŝŽŶƐ͘ĞƉŽƐŝƚŽƌǇŝŶƐƚŝƚƵƚŝŽŶƐŝŶĐůƵĚĞ͗
x ŽŵŵĞƌĐŝĂůďĂŶŬƐ͖
x ƌĞĚŝƚƵŶŝŽŶƐ͖ĂŶĚ
x /ŶĚƵƐƚƌŝĂůůŽĂŶĐŽƌƉŽƌĂƚŝŽŶƐ͘

EŽŶͲĚĞƉŽƐŝƚŽƌǇŝŶƐƚŝƚƵƚŝŽŶƐŝŶĐůƵĚĞ͗
x ĞƉŽƐŝƚŽƌǇŝŶƐƚŝƚƵƚŝŽŶŚŽůĚŝŶŐĐŽŵƉĂŶŝĞƐ͖
x dƌƵƐƚĐŽŵƉĂŶŝĞƐ͖
x ŚĞĐŬĐĂƐŚĞƌƐ͖
x DŽŶĞǇƚƌĂŶƐŵŝƚƚĞƌƐ͖
x /ŶĚĞƉĞŶĚĞŶƚĞƐĐƌŽǁĐŽŵƉĂŶŝĞƐ͖ĂŶĚ
x ZĞƐŝĚĞŶƚŝĂůĨŝƌƐƚŵŽƌƚŐĂŐĞůŽĂŶƐĞƌǀŝĐĞƐ͘

ůůĨƵŶĚŝŶŐĨŽƌƚŚĞĚĞƉĂƌƚŵĞŶƚĐŽŵĞƐĨƌŽŵƚŚĞ'&Z
ʹ&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐĐĐŽƵŶƚ͘dŚŝƐĂĐĐŽƵŶƚ͛Ɛ
ďĂůĂŶĐĞŝƐĚĞƌŝǀĞĚƉƌŝŵĂƌŝůǇƚŚƌŽƵŐŚĂƐƐĞƐƐŵĞŶƚƐŽŶ
ŝŶƐƚŝƚƵƚŝŽŶƐƌĞŐƵůĂƚĞĚďǇƚŚĞĞƉĂƌƚŵĞŶƚ͘&ƵŶĚƐ
ƌĞŵĂŝŶŝŶŐĂƚƚŚĞĞŶĚŽĨƚŚĞǇĞĂƌůĂƉƐĞďĂĐŬƚŽƚŚĞ
ƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚ͘
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dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞ͗
x ǆĂŵŝŶĞƌ>ĂƉƚŽƉZĞƉůĂĐĞŵĞŶƚƐͲͲΨϴϬ͕ϱϬϬŽŶĞͲ
ƚŝŵĞĨƌŽŵƚŚĞ'&Zʹ&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐ
ĐĐŽƵŶƚƚŽƉĂǇĨŽƌƉĂƌƚŽĨĂĨŽƵƌͲǇĞĂƌĐǇĐůĞŽĨ
ƌĞƉůĂĐŝŶŐĞǆĂŵŝŶĞƌůĂƉƚŽƉƐ͘


/E^hZEWZdDEd
dŚĞ/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚƌĞŐƵůĂƚĞƐƚŚĞ^ƚĂƚĞ͛Ɛ
ŝŶƐƵƌĂŶĐĞŝŶĚƵƐƚƌǇƚŽƉƌŽƚĞĐƚĐŽŶƐƵŵĞƌƐĂŶĚƉƌŽǀŝĚĞ
ĂƐƚĂďůĞĂŶĚĐŽŵƉĞƚŝƚŝǀĞŵĂƌŬĞƚƉůĂĐĞ͘/ƚĂůƐŽ
ŽǀĞƌƐĞĞƐƚŚĞƚŝƚůĞŝŶƐƵƌĂŶĐĞŝŶĚƵƐƚƌǇĂŶĚƚŚĞĂŝů
ŽŶĚ^ƵƌĞƚǇWƌŽŐƌĂŵ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚƚŚĞĨŽůůŽǁŝŶŐďŝůůƐƌĞůĂƚĞĚƚŽ
ƚŚĞ/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚ͗
x ,͘͘ϱϱ͕͞/ŶƐƵƌĂŶĐĞŵĞŶĚŵĞŶƚƐ͕͟ͲͲΨϵ͕ϯϬϬ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚΨϵ͕ϴϬϬŽŶŐŽŝŶŐƚŽ
ĐĂůĐƵůĂƚĞ͕ĂŶĂůǇǌĞ͕ĂŶĚǀĂůŝĚĂƚĞŝŶƐƵƌĞƌƐĐĂƌƌŝĞƌ
ĐĂůĐƵůĂƚŝŽŶƐ͖
x ^͘͘ϭϯϱ͕͞/ŶƐƵƌĂŶĐĞŽŶƚƌĂĐƚƐŵĞŶĚŵĞŶƚƐ͕͟
ͲͲΨϯ͕ϮϬϬŽŶĞͲƚŝŵĞĨŽƌƌĂƚĞĂŶĚĨŽƌŵƌĞǀŝĞǁ͖
x ^͘͘ϭϵϬ͕͞hŶŝŶƐƵƌĞĚĂŶĚhŶĚĞƌŝŶƐƵƌĞĚ
DŽƚŽƌŝƐƚŽǀĞƌĂŐĞŵĞŶĚŵĞŶƚƐ͕͟ͲͲΨϮ͕ϮϬϬ
ŽŶĞͲƚŝŵĞĨŽƌƌĂƚĞĂŶĚĨŽƌŵƌĞǀŝĞǁ͖
x ^͘͘ϮϮϳ͕͞>ŝĐĞŶƐŝŶŐ^ƚĂŶĚĂƌĚƐĨŽƌDŝůŝƚĂƌǇ
^ƉŽƵƐĞƐ͕͟ͲͲΨϲ͕ϬϬϬƚŽŝŶǀĞƐƚŝŐĂƚĞƉŽƚĞŶƚŝĂů
ĐŽŵƉůĂŝŶƚƐ͖ĂŶĚ

x

&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲͲΨϭϮ͕ϳϬϬƚŽŵĂƚĐŚ
ŝŶĐƌĞĂƐĞĨƌŽŵĨĞĚĞƌĂůƐŽƵƌĐĞƐ͘


Wh>/^Zs/KDD/^^/KE
dŚĞWƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶĂŝŵƐƚŽĞŶƐƵƌĞƐĂĨĞ͕
ƌĞůŝĂďůĞ͕ĂŶĚĂĚĞƋƵĂƚĞƵƚŝůŝƚǇƐĞƌǀŝĐĞ͘dŚĞ
ĐŽŵŵŝƐƐŝŽŶ͛ƐŐŽĂůƐĨŽƌƌĞŐƵůĂƚŝŽŶĂƌĞĞĨĨŝĐŝĞŶƚ͕
ƌĞůŝĂďůĞ͕ƌĞĂƐŽŶĂďůǇͲƉƌŝĐĞĚƵƚŝůŝƚǇƐĞƌǀŝĐĞĨŽƌ
ĐƵƐƚŽŵĞƌƐĂŶĚŵĂŝŶƚĞŶĂŶĐĞŽĨĨŝŶĂŶĐŝĂůůǇŚĞĂůƚŚǇ
ƵƚŝůŝƚǇĐŽŵƉĂŶŝĞƐ͘

&ƵŶĚŝŶŐĨŽƌƚŚĞĐŽŵŵŝƐƐŝŽŶĐŽŵĞƐĨƌŽŵƚŚĞ'&Zʹ
WƵďůŝĐhƚŝůŝƚŝĞƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚĂŶĚĚĞĚŝĐĂƚĞĚ
ĐƌĞĚŝƚƐ͘dŚĞƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚ͛ƐďĂůĂŶĐĞĐŽŵĞƐ
ƉƌŝŵĂƌŝůǇĨƌŽŵĨĞĞƐĂƐƐĞƐƐĞĚŽŶƉƵďůŝĐƵƚŝůŝƚŝĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞŶŽƐŝŐŶŝĨŝĐĂŶƚďƵĚŐĞƚĐŚĂŶŐĞƐ
ƚŽƚŚĞWƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶĚƵƌŝŶŐƚŚĞϮϬϭϵ
'ĞŶĞƌĂů^ĞƐƐŝŽŶ͘


x ^͘͘Ϯϲϰ͕͞DĞĚŝĐĂůdƌĞĂƚŵĞŶƚƵƚŚŽƌŝǌĂƚŝŽŶ
ŵĞŶĚŵĞŶƚƐ͕͟ͲͲΨϲ͕ϯϬϬŽŶŐŽŝŶŐĂŶĚΨϲ͕ϴϬϬ
ŽŶĞͲƚŝŵĞĨŽƌƐƚĂĨĨƐƵƉƉŽƌƚĂŶĚƌƵůĞ
ĚĞǀĞůŽƉŵĞŶƚ͘


>KZKDD/^^/KE
dŚĞ>ĂďŽƌŽŵŵŝƐƐŝŽŶŝƐƚŚĞƌĞŐƵůĂƚŽƌǇĂŐĞŶĐǇ
ƌĞƐƉŽŶƐŝďůĞĨŽƌƉƌĞƐĞƌǀŝŶŐƚŚĞďĂůĂŶĐĞĞƐƚĂďůŝƐŚĞĚ
ďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞĨŽƌƉƌŽƚĞĐƚŝŶŐƚŚĞŚĞĂůƚŚ͕ƐĂĨĞƚǇ͕
ĂŶĚĞĐŽŶŽŵŝĐǁĞůůͲďĞŝŶŐŽĨĞŵƉůŽǇĞĞƐĂŶĚ
ĞŵƉůŽǇĞƌƐ͘/ƚĂůƐŽĂĚŵŝŶŝƐƚĞƌƐƐƚĂƚĞĂŶĚĨĞĚĞƌĂůĨĂŝƌ
ŚŽƵƐŝŶŐƉƌŽŐƌĂŵƐĂŶĚƉŽůŝĐŝĞƐƌĞůĂƚĞĚƚŽǁŽƌŬĞƌƐ͛
ĐŽŵƉĞŶƐĂƚŝŽŶŝŶƐƵƌĂŶĐĞ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐͲͲΨϴϬ͕ϬϬϬƚŽ
ŵĂƚĐŚŝŶĐƌĞĂƐĞĚĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐƌĞǀĞŶƵĞ͖ĂŶĚ
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Budget of the State of Utah

 ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ͕ĂŶĚ>ĂďŽƌ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

 ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽů

WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ

KƉĞƌĂƚŝŽŶƐ
KŶƉƌĞŵŝƐĞůŝĐĞŶƐĞĞĂƵĚŝƚƐĐŽŶĚƵĐƚĞĚ
WĞƌĐĞŶƚĂŐĞŽĨŶĞƚƉƌŽĨŝƚƚŽƐĂůĞƐ
 >ŝƋƵŽƌƉĂǇŵĞŶƚƐƉƌŽĐĞƐƐĞĚǁŝƚŚŝŶϯϬĚĂǇƐŽĨŝŶǀŽŝĐĞƐƌĞĐĞŝǀĞĚ
^ƵƉƉůǇĐŚĂŝŶŝŶƐƚŽĐŬ
 WĂƌĞŶƚƐŵƉŽǁĞƌĞĚ
ĚĂǁĂƌĞŶĞƐƐŽĨƚŚĞĚĂŶŐĞƌƐŽĨƵŶĚĞƌĂŐĞĚƌŝŶŬŝŶŐĂŶĚƉƌĞǀĞŶƚŝŽŶƚŝƉƐ
 ĚĂǁĂƌĞŶĞƐƐŽĨΗWĂƌĞŶƚƐŵƉŽǁĞƌĞĚΗ
WĞƌĐĞŶƚĂŐĞŽĨƐƚƵĚĞŶƚƐǁŚŽƵƐĞĚĂůĐŽŚŽůĚƵƌŝŶŐƚŚĞŝƌůŝĨĞƚŝŵĞ
ĞƉĂƌƚŵĞŶƚŽĨŽŵŵĞƌĐĞ

ƵŝůĚŝŶŐ/ŶƐƉĞĐƚŽƌdƌĂŝŶŝŶŐ
 &ĂĐŝůŝƚĂƚĞĂŶĚĂƉƉƌŽǀĞǀĞŶĚŽƌƐƚŽƉƌŽǀŝĚĞďƵŝůĚŝŶŐĐŽĚĞĞĚƵĐĂƚŝŽŶ
WƌŽǀŝĚĞĂŶĂǀĞƌĂŐĞŽĨĂƚůĞĂƐƚŽŶĞŚŽƵƌŽĨĂŶŶƵĂůůǇƚŚƌŽƵŐŚĐŽƵƌƐĞĂƉƉƌŽǀĂůƐ;ŚŽƵƌƐͿ
ŶƐƵƌĞƚŚĂƚƉƌŽŐƌĂŵĂĚŵŝŶŝƐƚƌĂƚŝǀĞĞǆƉĞŶƐĞƐĨŽƌĞŵƉůŽǇĞĞƐĂƌĞŵŝŶŝŵŝǌĞĚ

'ĞŶĞƌĂůZĞŐƵůĂƚŝŽŶ
 /ŶĐƌĞĂƐĞƚŚĞƉĞƌĐĞŶƚĂŐĞŽĨĂůůĂǀĂŝůĂďůĞůŝĐĞŶƐŝŶŐƌĞŶĞǁĂůƐKW>
/ŶĐƌĞĂƐĞƚŚĞƵƚŝůŝƚǇŽƌŽǀĞƌĂůůƐĞĂƌĐŚĞƐǁŝƚŚŝŶƚŚĞĐŽŶƚƌŽůůĞĚƐƵďƐƚĂŶĐĞĚĂƚĂďĂƐĞ
ĐŚŝĞǀĞĂŶĚŵĂŝŶƚĂŝŶĐŽƌƉŽƌĂƚŝŽŶĂŶŶƵĂůďƵƐŝŶĞƐƐĨŝůŝŶŐƐŽŶůŝŶĞ
 WƵďůŝĐhƚŝůŝƚŝĞƐWƌŽĨĞƐƐŝŽŶĂůĂŶĚdĞĐŚŶŝĐĂů^ĞƌǀŝĐĞƐ
ZĂƚŝŽŽĨĚŽůůĂƌƐƐƉĞŶƚŽŶĐŽŶƚƌĂĐƚĞǆƉĞƌƚƐĐŽŵƉĂƌĞĚƚŽƚŽƚĂůŝŵƉĂĐƚŽĨƵƚŝůŝƚǇĂĐƚŝŽŶƐ
 KĨĨŝĐĞŽĨŽŶƐƵŵĞƌ^ĞƌǀŝĐĞƐWƌŽĨĞƐƐŝŽŶĂůĂŶĚdĞĐŚŶŝĐĂů^ĞƌǀŝĐĞƐ
ZĂƚŝŽŽĨĚŽůůĂƌƐƐƉĞŶƚŽŶĐŽŶƐƵůƚĂŶƚĐŽƐƚƐĐŽŵƉĂƌĞĚƚŽƚŽƚĂůĐŽƐƚŽĨ&d
 'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞŽĨĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
 /ŶǀŽŝĐĞƐĂŶĚƌĞŝŵďƵƌƐĞŵĞŶƚƐƉƌŽĐĞƐƐĞĚǁŝƚŚŝŶĨŝǀĞĚĂǇƐ
ŽŶƚƌĂĐƚƐĚƌĂĨƚĞĚǁŝƚŚŝŶϭϰĚĂǇƐĂŶĚƐŝŐŶĞĚĐŽŶƚƌĂĐƚƐƉƌŽĐĞƐƐĞĚǁŝƚŚŝŶϭϬĚĂǇƐ
 /ŶĐƌĞĂƐĞĚĞǀĞůŽƉŵĞŶƚĂŶĚĚŝƐƐĞŵŝŶĂƚŝŽŶŽĨŵĞĚŝĂ͕ŝŶƚĞƌǀŝĞǁƐĞƚĐ͘
ƵƐŝŶĞƐƐĞǀĞůŽƉŵĞŶƚ
 /ŶĐƌĞĂƐĞǇĞĂƌŽǀĞƌǇĞĂƌĂǀĞƌĂŐĞǁĂŐĞ
/ŶĐƌĞĂƐĞƚŚĞƚŽƚĂůŶƵŵďĞƌŽĨďƵƐŝŶĞƐƐĞƐƐĞƌǀĞĚ
 WĞƌĨŽƌŵŽŵƉůŝĂŶĐĞƐƐĞƐƐŵĞŶƚƐŽŶĂĐƚŝǀĞĐŽŶƚƌĂĐƚƐ
KĨĨŝĐĞŽĨdŽƵƌŝƐŵ
 /ŶĐƌĞĂƐĞƚƌĂǀĞůͲƌĞůĂƚĞĚE/^ďǇŵŽƌĞƚŚĂŶϯй
/ŶĐƌĞĂƐĞƚŚĞŶƵŵďĞƌŽĨĞŶŐĂŐĞĚǀŝƐŝƚŽƌƐƚŽsŝƐŝƚhƚĂŚ͘ĐŽŵ
 /ŶĐƌĞĂƐĞĨŝůŵƉƌŽĚƵĐƚŝŽŶƐƉĞŶĚŝŶŐŝŶhƚĂŚ
WĂƐƐͲƚŚƌŽƵŐŚ
 ŽŶƚƌĂĐƚƐĚƌĂĨƚĞĚǁŝƚŚŝŶϭϰĚĂǇƐĂŶĚƐŝŐŶĞĚĐŽŶƚƌĂĐƚƐƉƌŽĐĞƐƐĞĚǁŝƚŚŝŶϭϬĚĂǇƐ
ŽŵƉůĞƚĞĚĐŽŶƚƌĂĐƚƐĂƐƐĞƐƐĞĚĂŐĂŝŶƐƚƐĐŽƉĞŽĨǁŽƌŬ͕ďƵĚŐĞƚ͕ĂŶĚĐŽŶƚƌĂĐƚ
/ŶǀŽŝĐĞƐƉƌŽĐĞƐƐĞĚĂŶĚƌĞŵŝƚƚĞĚĨŽƌƉĂǇŵĞŶƚǁŝƚŚŝŶĨŝǀĞĚĂǇƐ
 WĞƚĞ^ƵĂǌŽhƚĂŚƚŚůĞƚŝĐƐŽŵŵŝƐƐŝŽŶ
/ŶĐƌĞĂƐĞƚŚĞŶƵŵďĞƌŽĨŚŝŐŚƉƌŽĨŝůĞĞǀĞŶƚƐĂŶŶƵĂůůǇ
 /ƐƐƵĞůŝĐĞŶƐĞƐŝŶĂĚǀĂŶĐĞŽĨĞǀĞŶƚƐ
/ŶĐƌĞĂƐĞĂŶŶƵĂůĂǀĞƌĂŐĞƌĞǀĞŶƵĞ
 ^dDĐƚŝŽŶĞŶƚĞƌ
ŽŵƉůĞƚĞƌĞŝŵďƵƌƐĞŵĞŶƚƐĨŽƌĐůĂƐƐƌŽŽŵŐƌĂŶƚƐďǇĞŶĚŽĨĨŝƐĐĂůǇĞĂƌ
 ŽŶƚƌĂĐƚƐĚƌĂĨƚĞĚǁŝƚŚŝŶϭϰĚĂǇƐĂŶĚƐŝŐŶĞĚĐŽŶƚƌĂĐƚƐƉƌŽĐĞƐƐĞĚǁŝƚŚŝŶϭϬĚĂǇƐ
ŽůůĞĐƚĂůůĞŶĚŽĨǇĞĂƌŝŵƉĂĐƚƌĞƉŽƌƚƐĨŽƌƐƉŽŶƐŽƌƐŚŝƉƐďǇĨŝƐĐĂůĞŶĚ
 ZƵƌĂůŵƉůŽǇŵĞŶƚǆƉĂŶƐŝŽŶ
/ŶĐƌĞĂƐĞƐƚĂƚĞͲǁŝĚĞƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶƚŚĞƉƌŽŐƌĂŵ
 /ŶĐƌĞĂƐĞZ/ͲƋƵĂůŝĨŝĞĚƉŽƐŝƚŝŽŶƉĂƌƚŝĐŝƉĂƚŝŽŶ
dĂůĞŶƚZĞĂĚǇhƚĂŚ

^ƵƉƉŽƌƚŶĞǁŝŶĚƵƐƚƌǇĂŶĚĞĚƵĐĂƚŝŽŶƉĂƌƚŶĞƌƐŚŝƉƐĞĂĐŚǇĞĂƌ
ǆƉĂŶĚĐƵƌƌĞŶƚƉĂƚŚǁĂǇƉƌŽŐƌĂŵƐƚŚƌŽƵŐŚŽƵƚƐĐŽŽůĚŝƐƚƌŝĐƚƐ
 ƌĞĂƚĞͬ^ƵƉƉŽƌƚŶĞǁƚŚĂƚŚǁĂǇƉƌŽŐƌĂŵƐĞĂĐŚǇĞĂƌ



dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϴϱй
Ϯϯй
ϵϳй
ϵϳй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϲϭ
ϲϭ
ϲϭ
ϲϭ

ϴϮй
ϳϬй
ϭϳй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϲϮ
ϲϮ
ϲϮ

ϱϬй
ϯϰ͕ϬϬϬ
ϮϬй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϲϯ
ϲϯ
ϲϯ

ϵϰй
ϱй
ϵϳй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϲϰ
ϲϰ
ϲϰ

ϭϬй

,͘͘ϰ

ϲϱ

ϰϬй

,͘͘ϰ

ϲϲ

ϵϬй
ϵϱй
ϭϬй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϲϳ
ϲϳ
ϲϳ

Ϯй
ϰй
ϲϬй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϲϴ
ϲϴ
ϲϴ

ϯй
ϮϬй
ϱй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϲϵ
ϲϵ
ϲϵ

ϵϱй
ϭϬϬй
ϵϬй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϳϬ
ϳϬ
ϳϬ

ϭ
ϵϬй
ϭϮй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϳϭ
ϳϭ
ϳϭ

ϵϬй
ϲϬй
ϵϬй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϳϮ
ϳϮ
ϳϮ

ϱй
ϱй

,͘͘ϰ
,͘͘ϰ

ϳϯ
ϳϯ

ϮϬй
ϱй
ϭϬй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϳϰ
ϳϰ
ϳϰ
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 ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ͕ĂŶĚ>ĂďŽƌ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ

 hƚĂŚĞƉĂƌƚŵĞŶƚŽĨ&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐ

&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐ
ĞƉŽƐŝƚŽƌǇ/ŶƐƚŝƚƵƚŝŽŶƐŶŽƚŽŶƚŚĞĞƉĂƌƚŵĞŶƚƐΗtĂƚĐŚĞĚ/ŶƐƚŝƚƵƚŝŽŶƐΗůŝƐƚ
EƵŵďĞƌŽĨ^ĂĨĞƚǇĂŶĚ^ŽƵŶĚŶĞƐƐǆĂŵŝŶĂƚŝŽŶƐ
 dŽƚĂůƐƐĞƚƐhŶĚĞƌ^ƵƉĞƌǀŝƐŝŽŶ͕WĞƌǆĂŵŝŶĞƌ
,ĞƌŝƚĂŐĞĂŶĚƌƚƐ
 ƌƚƐĂŶĚDƵƐĞƵŵƐ
ŽƵŶƚŝĞƐƐĞƌǀĞĚďǇƚŚĞdƌĂǀĞůŝŶŐǆŚŝďŝƚƐƉƌŽŐƌĂŵĂŶŶƵĂůůǇ
 WĞƌĐĞŶƚŽĨƐĐŚŽŽůĚŝƐƚƌŝĐƚƐƐĞƌǀĞĚďǇƚŚĞƌƚƐĚƵĐĂƚŝŽŶtŽƌŬƐŚŽƉƐĂŶŶƵĂůůǇ
ZĂƚŝŽŽĨŽůůĂƌƐƌĞƋƵĞƐƚĞĚƚŽĚŽůůĂƌƐŐƌĂŶƚĞĚ
 ƌƚƐĂŶĚDƵƐĞƵŵƐͲDƵƐĞƵŵ^ĞƌǀŝĐĞƐ
ZĂƚŝŽŽĨŽůůĂƌƐƌĞƋƵĞƐƚĞĚƚŽĚŽůůĂƌƐŐƌĂŶƚĞĚ
 EƵŵďĞƌŽĨŵƵƐĞƵŵƐƉƌŽǀŝĚĞĚŝŶͲƉĞƌƐŽŶĐŽŶƐƵůƚĂƚŝŽŶĂŶŶƵĂůůǇ
EƵŵďĞƌŽĨŵƵƐĞƵŵƉƌŽĨĞƐƐŝŽŶĂůƐĂƚƚĞŶĚŝŶŐǁŽƌŬƐŚŽƉƐĂŶŶƵĂůůǇ
ŽŵŵŝƐƐŝŽŶŽŶ^ĞƌǀŝĐĞĂŶĚsŽůƵŶƚĞĞƌŝƐŵ

WĞƌĐĞŶƚŽĨŽƌŐĂŶŝǌĂƚŝŽŶƐƚƌĂŝŶĞĚŝŵƉůĞŵĞŶƚŝŶŐĞĨĨĞĐƚŝǀĞǀŽůƵŶƚĞĞƌŵĂŶĂŐĞŵĞŶƚƉƌĂĐƚŝĐĞƐ
 WĞƌĐĞŶƚŽĨŵĞƌŝŽƌƉƐƉƌŽŐƌĂŵƐƐŚŽǁŝŶŐŝŵƉƌŽǀĞĚƉƌŽŐƌĂŵŵĂŶĂŐĞŵĞŶƚĂŶĚĐŽŵƉůŝĂŶĐĞ
EƵŵďĞƌŽĨhƚĂŚŶƐƐĞƌǀĞĚƚŚƌŽƵŐŚŵĞƌŝŽƌƉƐ
/ŶĚŝĂŶĨĨĂŝƌƐ
 ƚƚĞŶĚĞĞƐƚŽƚŚĞ'ŽǀĞƌŶŽƌΖƐEĂƚŝǀĞŵĞƌŝĐĂŶ^Ƶŵŵŝƚ
WĞƌĐĞŶƚĂŐĞŽĨŵĂŶĚĂƚĞĚƐƚĂƚĞĂŐĞŶĐŝĞƐǁŝƚŚĚĞƐŝŐŶĂƚĞĚůŝĂƐŽŶƐĂĐƚŝǀĞůǇƉĂƌƚŝĐŝƉĂƚŝŶŐƚŽƌĞƐƉŽŶĚƚŽ
 ƚƌŝďĂůĐŽŶĐĞƌŶƐ
WĞƌĐĞŶƚŽĨĂŶĐŝĞŶƚŚƵŵĂŶƌĞŵĂŝŶƐƌĞƉĂƚƌŝĂƚĞĚƚŽĨĞĚĞƌĂůůǇƌĞĐŽŐŶŝǌĞĚƚƌŝďĞƐĂŶŶƵĂůůǇ
 ^ƚĂƚĞ,ŝƐƚŽƌǇ
^ĞĐƚŝŽŶϭϬϲƌĞǀŝĞǁƐĐŽŵƉůĞƚĞĚǁŝƚŚŝŶϮϬĚĂǇƐ
 WĞƌĐĞŶƚŽĨĞƌƚŝĨŝĞĚ>ŽĐĂů'ŽǀĞƌŶŵĞŶƚƐĂĐƚŝǀĞůǇŝŶǀŽůǀĞĚŝŶŚŝƐƚŽƌŝĐƉƌĞƐĞƌǀĂƚŝŽŶ
WĞƌĐĞŶƚƐŽĨƚŚĞĐŽůůĞĐƚŝŽŶĚŝŐŝƚŝǌĞĚĂŶĚĂǀĂŝůĂďůĞŽŶůŝŶĞ
 ^ƚĂƚĞ>ŝďƌĂƌǇ
EƵŵďĞƌŽĨŽŶůŝŶĞĂŶĚŝŶͲƉĞƌƐŽŶƚƌĂŝŶŝŶŐŚŽƵƌƐƉƌŽǀŝĚĞĚĂŶŶƵĂůůǇ
 dŽƚĂůŽŽŬŵŽďŝůĞĐŝƌĐƵůĂƚŝŽŶĂŶŶƵĂůůǇ
dŽƚĂůůŝŶĚĂŶĚŝƐĂďůĞĚĐŝƌĐƵůĂƚŝŽŶĂŶŶƵĂůůǇ
 ŝŐŝƚĂůĚŽǁŶůŽĂĚƐĨƌŽŵhƚĂŚƐKŶůŝŶĞ>ŝďƌĂƌǇĂŶŶƵĂůůǇ
ĞƉĂƌƚŵĞŶƚŽĨ/ŶƐƵƌĂŶĐĞ
 ĂŝůŽŶĚWƌŽŐƌĂŵ
dŝŵĞůǇƌĞƐƉŽŶƐĞƚŽƌĞƉŽƌƚĞĚĂůůĞŐĂƚŝŽŶƐŽĨǀŝŽůĂƚŝŽŶƐŽĨŝŶƐƵƌĂŶĐĞƐƚĂƚƵƚĞĂŶĚƌƵůĞ;ϳϱĚĂǇƐͿ
 ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞĐƚƵĂƌǇ
dŝŵĞůǇƌĞƐƉŽŶƐĞƚŽƌĞƉŽƌƚĞĚĂůůĞŐĂƚŝŽŶƐŽĨǀŝŽůĂƚŝŽŶƐŽĨŝŶƐƵƌĂŶĐĞƐƚĂƚƵƚĞĂŶĚƌƵůĞ;ϰϱĚĂǇƐͿ
/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚĚŵŝŶŝƐƚƌĂƚŝŽŶ

WƌŽĐĞƐƐǁŽƌŬƉƌŽĚƵĐƚǁŝƚŚŝŶϰϱĚĂǇƐ
 WƌŽĐĞƐƐƌĞƐŝĚĞŶƚůŝĐĞŶƐĞƐǁŝƚŚŝŶϭϱĚĂǇƐ
/ŶĐƌĞĂƐĞƚŚĞŶƵŵďĞƌŽĨĐĞƌƚŝĨŝĞĚĞǆĂŵŝŶĂƚŝŽŶĂŶĚĐĂƉƚŝǀĞĂƵĚŝƚŽƌƐ
dŝŵĞůǇƌĞƐƉŽŶƐĞƚŽƌĞƉŽƌƚĞĚĂůůĞŐĂƚŝŽŶƐŽĨǀŝŽůĂƚŝŽŶƐŽĨŝŶƐƵƌĂŶĐĞƐƚĂƚƵƚĞĂŶĚƌƵůĞ;ϳϱĚĂǇƐͿ
 dŝƚůĞ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ
dŝŵĞůŝŶĞƐƐŽĨƉƌŽĐĞƐƐŝŶŐǁŽƌŬƉƌŽĚƵĐƚǁŝƚŚŝŶϳϱĚĂǇƐ
 >ĂďŽƌŽŵŵŝƐƐŝŽŶ
>ĂďŽƌŽŵŵŝƐƐŝŽŶĚŵŝŶŝƐƚƌĂƚŝŽŶ
 WĞƌĐĞŶƚĂŐĞŽĨǁŽƌŬĞƌƐ͛ĐŽŵƉĞŶƐĂƚŝŽŶĚĞĐŝƐŝŽŶƐďǇƚŚĞŝǀŝƐŝŽŶŽĨĚũƵĚŝĐĂƚŝŽŶǁŝƚŚŝŶϲϬĚĂǇƐŽĨƚŚĞ
WĞƌĐĞŶƚĂŐĞŽĨĚĞĐŝƐŝŽŶƐŝƐƐƵĞĚŽŶŵŽƚŝŽŶƐĨŽƌƌĞǀŝĞǁǁŝƚŚŝŶϵϬĚĂǇƐŽĨƚŚĞĚĂƚĞƚŚĞŵŽƚŝŽŶǁĂƐĨŝůĞĚ
 WĞƌĐĞŶƚĂŐĞŽĨhK^,ĐŝƚĂƚŝŽŶƐŝƐƐƵĞĚǁŝƚŚŝŶϰϱĚĂǇƐŽĨƚŚĞĚĂƚĞŽĨƚŚĞŽƉĞŶŝŶŐĐŽŶĨĞƌĞŶĐĞ
EƵŵďĞƌĂŶĚƉĞƌĐĞŶƚĂŐĞŽĨĞůĞǀĂƚŽƌƵŶŝƚƐƚŚĂƚĂƌĞŽǀĞƌĚƵĞĨŽƌŝŶƐƉĞĐƚŝŽŶ
 WĞƌĐĞŶƚĂŐĞŽĨŝŵƉƌŽǀĞŵĞŶƚŽǀĞƌďĂƐĞůŝŶĞŽĨĞŵƉůŽǇĞƌƐĚĞƚĞƌŵŝŶĞĚƚŽďĞŝŶĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂƚĞ
ƌĞƋƵŝƌĞŵĞŶƚƐĨŽƌǁŽƌŬĞƌ͛ƐĐŽŵƉĞŶƐĂƚŝŽŶŝŶƐƵƌĂŶĐĞĐŽǀĞƌĂŐĞ

WĞƌĐĞŶƚĂŐĞŽĨĞŵƉůŽǇŵĞŶƚĚŝƐĐƌŝŵŝŶĂƚŝŽŶĐĂƐĞƐĐŽŵƉůĞƚĞĚǁŝƚŚŝŶϭϴϬĚĂǇƐŽĨƚŚĞĚĂƚĞƚŚĞĐŽŵƉůĂŝŶƚ
ǁĂƐĨŝůĞĚ



dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϴϬй
ϭϬϬйŽĨŝŶƐƚŝƚƵƚŝŽŶƐ
Ψϯ͘ϴďŝůůŝŽŶ

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϳϱ
ϳϱ
ϳϱ

ϲϵй
ϳϯй
ϲϬй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϳϳ
ϳϳ
ϳϳ

ϳϲй
ϯϬ
ϮϬϬ

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϳϴ
ϳϴ
ϳϴ

ϴϱй
ϵϬй
ϳϬ͕ϬϬϬ

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϳϵ
ϳϵ
ϳϵ

ϭ͕ϬϬϬ
ϳϬй

,͘͘ϰ
,͘͘ϰ

ϴϭ
ϴϭ

ϮϬй

,͘͘ϰ

ϴϭ

ϵϬй
ϲϬй
ϯϱй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϴϯ
ϴϯ
ϴϯ

ϭϭ͕ϳϬϬ
ϰϭϯ͕ϬϬϬ
ϯϮϴ͕ϵϬϬ
ϭ͘ϯDŝůůŝŽŶ

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϴϰ
ϴϰ
ϴϰ
ϴϰ

ϵϬй

^͘͘ϰ

ϰϴ

ϵϱй

,͘͘ϰ

ϰϵ

ϵϱй
ϳϱй
Ϯϱй
ϵϬй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϴϳ
ϴϳ
ϴϳ
ϴϳ

ϵϬй

^͘͘ϰ

ϱϭ

ϭϬϬй
ϭϬϬй
ϵϬй
Ϭй
Ϯϱй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϴϵ
ϴϵ
ϴϵ
ϴϵ
ϴϵ

ϳϬй

,͘͘ϰ

ϴϵ
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 WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ













WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ

WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶĚŵŝŶŝƐƚƌĂƚŝŽŶ
ůĞĐƚƌŝĐŽƌŶĂƚƵƌĂůŐĂƐƌĂƚĞĐŚĂŶŐĞƐǁŝƚŚŝŶĂĨŝƐĐĂůǇĞĂƌŶŽƚĐŽŶƐŝƐƚĞŶƚŽƌĐŽŵƉĂƌĂďůĞǁŝƚŚŽƚŚĞƌƐƚĂƚĞƐ
ƐĞƌǀĞĚďǇƚŚĞƐĂŵĞƵƚŝůŝƚǇ
EƵŵďĞƌŽĨĂƉƉĞůůĂƚĞĐŽƵƌƚĐĂƐĞƐǁŝƚŚŝŶĂĨŝƐĐĂůǇĞĂƌŵŽĚŝĨǇŝŶŐŽƌƌĞǀĞƌƐŝŶŐWƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ
ĚĞĐŝƐŝŽŶƐ
EƵŵďĞƌ͕ǁŝƚŚŝŶĂĨŝƐĐĂůǇĞĂƌ͕ŽĨĨŝŶĂŶĐŝĂůƐĞĐƚŽƌĂŶĂůǇƐĞƐŽĨhƚĂŚ͛ƐƉƵďůŝĐƵƚŝůŝƚǇƌĞŐƵůĂƚŽƌǇĐůŝŵĂƚĞ
ƌĞƐƵůƚŝŶŐŝŶĂŶƵŶĨĂǀŽƌĂďůĞŽƌƵŶďĂůĂŶĐĞĚĂƐƐĞƐƐŵĞŶƚ
hŶŝǀĞƌƐĂůdĞůĞĐŽŵŵƵŶŝĐĂƚŝŽŶƐ^ƵƉƉŽƌƚ&ƵŶĚ
EƵŵďĞƌŽĨŵŽŶƚŚƐŝŶĂĨŝƐĐĂůǇĞĂƌĚƵƌŝŶŐǁŚŝĐŚƚŚĞĨƵŶĚĚŝĚŶŽƚŵĂŝŶƚĂŝŶĂďĂůĂŶĐĞĞƋƵĂůƚŽĂƚůĞĂƐƚ
ƚŚƌĞĞŵŽŶƚŚƐŽĨĨƵŶĚƉĂǇŵĞŶƚƐ
EƵŵďĞƌŽĨĐŚĂŶŐĞƐƚŽƚŚĞĨƵŶĚƐƵƌĐŚĂƌŐĞŵŽƌĞƚŚĂŶŽŶĐĞĞǀĞƌǇƚŚƌĞĞĨŝƐĐĂůǇĞĂƌƐ
dŽƚĂůĂĚŽƉƚŝŽŶĂŶĚƵƐĂŐĞŽĨƚŚĞƚĞůĞĐŽŵŵƵŶŝĐĂƚŝŽŶƐƌĞůĂǇƐĞƌǀŝĐĞĂŶĚĐĂƉƚŝŽŶƚĞůĞƉŚŽŶĞƐĞƌǀŝĐĞǁŝƚŚŝŶ
ĂĨŝƐĐĂůǇĞĂƌ
hƚĂŚ^ƚĂƚĞdĂǆŽŵŵŝƐƐŝŽŶ
dĂǆĚŵŝŶŝƐƚƌĂƚŝŽŶ
dĂǆƌĞƚƵƌŶƐƉƌŽĐĞƐƐĞĚĞůĞĐƚƌŽŶŝĐĂůůǇ
ůŽƐĞĚĞůŝŶƋƵĞŶƚĐĐŽƵŶƚƐĨƌŽŵĂƐƐŝŐŶĞĚŝŶǀĞŶƚŽƌǇ
DŽƚŽƌsĞŚŝĐůĞ>ĂƌŐĞKĨĨŝĐĞtĂŝƚdŝŵĞƐ;ŝŶϮϬŵŝŶƵƚĞƐŽƌůĞƐƐͿ
hƚĂŚ^ĐŝĞŶĐĞdĞĐŚŶŽůŽŐǇZĞƐĞĂƌĐŚ/ŶŝƚŝĂƚŝǀĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
WĞƌĐĞŶƚŽĨh^dZĂƉƉƌŽƉƌŝĂƚŝŽŶƵƐĞĚĨŽƌĂĚŵŝŶŝƐƚƌĂƚŝŽŶĞǆƉĞŶĚŝƚƵƌĞƐ
EƵŵďĞƌŽĨƵŶŝƋƵĞǀŝƐŝƚŽƌƐƚŽh^dZǁĞďƐŝƚĞ
^ƚĂĨĨƉƌŽĨĞƐƐŝŽŶĂůĚĞǀĞůŽƉŵĞŶƚƉĂƌƚŝĐŝƉĂƚŝŽŶ
ŽŶĨůƵĞŶĐĞ;h^dZĂŶŶƵĂůŵĞĞƚŝŶŐͿĂƚƚĞŶĚĂŶĐĞ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

Ϭ

,͘͘ϰ

ϵϬ

Ϭ

,͘͘ϰ

ϵϬ

Ϭ

,͘͘ϰ

ϵϬ

Ϭй

,͘͘ϰ

ϭϭϰ

Ϭ
ϱϬ͕ϬϬϬ

,͘͘ϰ
,͘͘ϰ

ϭϭϰ
ϭϭϰ

ϴϭй
ϱйŝŶĐƌĞĂƐĞ
ϵϰй

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϵϰ
ϵϰ
ϵϰ

ϰй
ϰϬϬϬ
ϭϬϬй
ϭϱϬ

,͘͘ϰ
,͘͘ϰ
,͘͘ϰ
,͘͘ϰ

ϵϲ
ϵϲ
ϵϲ
ϵϲ
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 ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ͕ĂŶĚ>ĂďŽƌƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
 ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
 &ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
 ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
>ŝĐĞŶƐĞƐͬ&ĞĞƐ
 /ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ůĐĞǀŶĨĂŶĚdƌĞĂƚŵĞŶƚ;'&ZͿ
 ĂŝůŽŶĚ^ƵƌĞƚǇĚŵŝŶ;'&ZͿ
ĂƉƚŝǀĞ/ŶƐƵƌĂŶĐĞ;'&ZͿ
 ĂƉƚŝǀĞ/ŶƐƵƌĂŶĐĞ;'&ZͿ͕KŶĞͲƚŝŵĞ
ŽŵŵĞƌĐĞ^ĞƌǀŝĐĞ&ƵŶĚ;'&ZͿ
 ŽŵŵĞƌĐĞ^ĞƌǀŝĐĞ&ƵŶĚ;'&ZͿ͕KŶĞͲƚŝŵĞ
ƌŝŵŝŶĂůĂĐŬŐƌŽƵŶĚŚĞĐŬ;'&ZͿ
 ůĞĐƚƌŽŶŝĐWĂǇŵĞŶƚ&ĞĞZĞƐƚ͘ĐĐƚ;'&ZͿ
ŵƉůŽǇĞƌƐΖZĞŝŶƐƵƌĂŶĐĞ&ƵŶĚ
&ĂĐƚŽƌǇƵŝůƚ,ŽƵƐŝŶŐ&ĞĞƐ;'&ZͿ
 &ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐ;'&ZͿ
&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐ;'&ZͿ͕KŶĞͲƚŝŵĞ
 'ĞŽůŽŐŝƐƚĚ͘ĂŶĚŶĨ͘;'&ZͿ
'ƵĂƌĂŶƚĞĞĚƐƐĞƚWƌŽƚĞĐƚŝŽŶtĂŝǀĞƌ;'&ZͿ
 ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞĐƚƵĂƌŝĂůZĞǀŝĞǁ;'&ZͿ
,ƵŵĂŶŝƚĂƌŝĂŶ^ĞƌǀŝĐĞZĞƐƚ͘ĐĐŽƵŶƚ;'&ZͿ
 /ŶĚƵƐƚƌŝĂůĐĐŝĚĞŶƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞ;'&ZͿ
 /ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚĐĐƚ;'&ZͿ
/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚĐĐƚ;'&ZͿ͕KŶĞͲƚŝŵĞ
 /ŶƐƵƌĂŶĐĞ&ƌĂƵĚ/ŶǀĞƐƚŝŐĂƚŝŽŶ;'&ZͿ
>ŝƋƵŽƌŽŶƚƌŽů&ƵŶĚ
 >ŝƋƵŽƌŽŶƚƌŽů&ƵŶĚ͕KŶĞͲƚŝŵĞ
DĂƌƚŝŶ>ƵƚŚĞƌ<ŝŶŐ:ƌŝǀZŝŐŚƚƐ^ƵƉƉƚ;'&ZͿ
 DŽƚŝŽŶWŝĐƚƵƌĞ/ŶĐĞŶƚŝǀĞ;'&ZͿ
DsŶĨŽƌĐĞŵĞŶƚdĞŵƉWĞƌŵŝƚĐĐƚ;'&ZͿ
 EĂƚŝŽŶĂůWƌŽĨDĞŶƐ^ŽĐĐĞƌdĞĂŵ^ƵƉƉƚ;'&ZͿ
EĂƚŝǀĞŵĞƌŝĐĂŶZĞƉĂƚƌŝĂƚŝŽŶZĞƐƚ͘ĐĐƚ;'&ZͿ
 EƵƌƐĞƐĚĂŶĚŶĨĐĐŽƵŶƚ;'&ZͿ
KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞĐĐŽƵŶƚ
 WĂǁŶďƌŽŬĞƌKƉĞƌĂƚŝŽŶƐ;'&ZͿ
WƵďůŝĐhƚŝůŝƚǇZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
ZĞůĂƚŝǀĞsĂůƵĞ^ƚƵĚǇ;'&ZͿ
 ZƵƌĂů,ĞĂůƚŚĐĂƌĞ&ĂĐŝůŝƚŝĞƐĐĐŽƵŶƚ;'&ZͿ
^ĂůĞƐĂŶĚhƐĞdĂǆĚŵŝŶ&ĞĞƐ;'&ZͿ
 dĞĐŚŶŽůŽŐǇĞǀĞůŽƉŵĞŶƚ;'&ZͿ
dŝƚůĞ>ŝĐĞŶƐĞĞŶĨŽƌĐĞŵĞŶƚ;'&ZͿ
 dŽďĂĐĐŽ^ĞƚƚůĞŵĞŶƚ;'&ZͿ
dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵ͘;'&ZͿ
 dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵ͘;'&ZͿ͕KŶĞͲƚŝŵĞ
dƌĂŶƐĨĞƌƐ
 dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀĞŶƚŝŽŶ;'&ZͿ
 hŶŝŶƐƵƌĞĚDŽƚŽƌŝƐƚ/͘͘
hƚĂŚ,ŽƵƐŝŶŐKƉƉŽƌƚƵŶŝƚǇZĞƐƚ͘ĐĐƚ;'&ZͿ

tŽƌŬƉůĂĐĞ^ĂĨĞƚǇ;'&ZͿ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵϬ͕ϲϱϰ͕ϴϬϬ
Ϯϯ͕ϬϮϳ͕ϯϬϬ
ϮϮ͕ϭϱϱ͕ϰϬϬ
ϵϱ͕ϮϬϬ
ϱ͕ϵϳϱ͕ϰϬϬ
ϭϰ͕Ϯϭϭ͕ϰϬϬ
ϯϲ͕ϮϬϬ
ϯϵ͕ϳϴϲ͕ϴϬϬ
ϭ͕ϰϬϳ͕ϰϬϬ
ϵ͕ϰϬϬ
ϱ͕ϴϱϲ͕ϭϬϬ
ϯϱ͕ϵϬϬ
ϭ͕Ϭϲϵ͕ϰϬϬ
ϱ͕ϭϬϬ
Ϯϯ͕ϯϱϵ͕ϭϬϬ
ϭϲϲ͕ϴϬϬ
ϭϲϱ͕ϬϬϬ
ϳ͕ϭϬϵ͕ϳϬϬ
ϴϭ͕ϰϬϬ
ϭϬϯ͕ϴϬϬ
ϳ͕ϳϵϴ͕ϴϬϬ
ϯϯ͕ϲϬϬ
ϮϬ͕ϯϬϬ
ϭϮϵ͕ϭϬϬ
ϮϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ
ϯ͕ϱϯϭ͕ϭϬϬ
Ϯϱϲ͕ϬϬϬ
ϴ͕ϰϬϳ͕ϯϬϬ
Ϯϵ͕ϮϬϬ
Ϯ͕ϰϭϲ͕ϮϬϬ
ϱϮ͕ϰϯϴ͕ϯϬϬ
;ϱϵ͕ϲϬϬͿ
ϳ͕ϱϬϬ
ϭ͕ϱϭϬ͕ϬϬϬ
ϰ͕ϭϲϰ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϲϬ͕ϰϬϬ
ϭϱ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϰϳϮ͕ϲϬϬ

;ϭϰ͕ϳϬϬͿ
Ϯ͕ϰϰϴ͕ϭϬϬ
;ϱϰϭ͕ϮϬϬͿ
;ϵ͕ϰϬϬͿ

ϯϴ͕ϬϬϬ

ϱ͕ϭϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
ϭϯϵ͕ϯϬϬ
ϴ͕ϱϮϱ͕ϴϬϬ
ϭϭϵ͕ϬϬϬ
Ϯϭϴ͕ϵϬϬ
ϭϭ͕ϮϬϯ͕ϭϬϬ
ϲϮϵ͕ϬϬϬ
ϭϮϰ͕ϵϬϬ
ϭϴ͕ϱϬϬ
Ϯϰ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϱϲϯ͕ϯϬϬ
Ϯ͕ϱϲϱ͕ϲϬϬ
ϭϰϬ͕ϰϬϬ
ϮϬ͕ϰϬϬ
ϭ͕ϲϱϰ͕ϭϬϬ

;ϭ͕ϯϴϰ͕ϵϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϵϬ͕ϲϱϰ͕ϴϬϬ
Ϯϯ͕ϰϵϵ͕ϵϬϬ
ϮϮ͕ϭϱϱ͕ϰϬϬ
ϵϱ͕ϮϬϬ
ϱ͕ϵϳϱ͕ϰϬϬ
ϭϰ͕Ϯϭϭ͕ϰϬϬ
Ϯϭ͕ϱϬϬ
ϰϮ͕Ϯϯϰ͕ϵϬϬ
ϴϲϲ͕ϮϬϬ
ϱ͕ϴϱϲ͕ϭϬϬ
ϯϱ͕ϵϬϬ
ϭ͕Ϭϲϵ͕ϰϬϬ
ϱ͕ϭϬϬ
Ϯϯ͕ϯϱϵ͕ϭϬϬ
ϭϲϲ͕ϴϬϬ
ϭϲϱ͕ϬϬϬ
ϳ͕ϭϬϵ͕ϳϬϬ
ϴϭ͕ϰϬϬ
ϭϬϯ͕ϴϬϬ
ϳ͕ϳϵϴ͕ϴϬϬ
ϯϯ͕ϲϬϬ
ϮϬ͕ϯϬϬ
ϭϮϵ͕ϭϬϬ
ϮϬϬ͕ϬϬϬ
ϰϬ͕ϬϬϬ
ϯ͕ϱϯϭ͕ϭϬϬ
Ϯϱϲ͕ϬϬϬ
ϴ͕ϰϬϳ͕ϯϬϬ
Ϯϵ͕ϮϬϬ
Ϯ͕ϰϭϲ͕ϮϬϬ
ϱϮ͕ϰϯϴ͕ϯϬϬ
;ϱϰ͕ϱϬϬͿ
ϳ͕ϱϬϬ
ϭ͕ϱϭϬ͕ϬϬϬ
ϰ͕ϭϲϰ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϲϬ͕ϰϬϬ
ϭϱ͕ϱϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϭϯϵ͕ϯϬϬ
ϴ͕ϱϮϱ͕ϴϬϬ
ϭϭϵ͕ϬϬϬ
Ϯϭϴ͕ϵϬϬ
ϭϭ͕ϮϬϯ͕ϭϬϬ
ϲϮϵ͕ϬϬϬ
ϭϮϰ͕ϵϬϬ
ϭϴ͕ϱϬϬ
Ϯϰ͕ϬϬϬ͕ϬϬϬ
ϭϳϴ͕ϰϬϬ
Ϯ͕ϱϲϱ͕ϲϬϬ
ϭϰϬ͕ϰϬϬ
ϮϬ͕ϰϬϬ
ϭ͕ϲϱϰ͕ϭϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϴϴ͕ϴϲϴ͕ϴϬϬ
Ϯϭ͕Ϯϲϵ͕ϮϬϬ
Ϯϯ͕ϬϬϵ͕ϰϬϬ
ϵϳ͕ϭϬϬ
ϱ͕ϵϳϱ͕ϰϬϬ
ϭϯ͕ϯϱϮ͕ϱϬϬ
ϯϮ͕ϵϬϬ
ϰϬ͕Ϯϲϭ͕ϲϬϬ
ϭ͕Ϭϱϳ͕ϭϬϬ
ϭϮ͕ϴϬϬ
ϱ͕ϱϳϳ͕ϯϬϬ
ϯϳ͕ϮϬϬ
ϵϰϴ͕ϭϬϬ
ϱ͕ϱϬϬ
Ϯϰ͕ϰϮϮ͕ϮϬϬ
ϳϱ͕ϮϬϬ
ϭϲϱ͕ϬϬϬ
ϳ͕ϭϬϵ͕ϳϬϬ
ϴϯ͕ϱϬϬ
ϭϬϱ͕ϰϬϬ
ϳ͕ϵϴϴ͕ϮϬϬ
ϭϭϯ͕ϳϬϬ
ϮϬ͕ϴϬϬ
ϭϮϵ͕ϭϬϬ
ϮϬϰ͕ϵϬϬ
ϲ͕ϬϬϬ
ϯ͕ϲϮϬ͕ϬϬϬ
Ϯϱϳ͕ϵϬϬ
ϵ͕Ϭϵϳ͕ϲϬϬ
ϯϯ͕ϳϬϬ
Ϯ͕ϰϰϱ͕ϴϬϬ
ϱϳ͕Ϯϴϱ͕ϱϬϬ
;ϲϵ͕ϯϬϬͿ
ϳ͕ϱϬϬ
Ϯ͕ϱϭϬ͕ϳϬϬ
ϰ͕ϮϯϮ͕ϴϬϬ
ϭϬϬ͕ϬϬϬ
ϲϭ͕ϯϬϬ
ϱϬ͕ϱϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ϯϭϵ͕ϯϬϬ
ϵ͕ϯϮϬ͕ϱϬϬ
ϭϭϵ͕ϬϬϬ
Ϯϭϴ͕ϵϬϬ
ϭϭ͕ϲϮϵ͕ϴϬϬ
ϲϮϳ͕ϴϬϬ
ϭϮϲ͕ϴϬϬ
ϭϴ͕ϱϬϬ
Ϯϱ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϱϲϳ͕ϵϬϬ
ϯ͕ϭϬϬ
Ϯ͕ϳϮϮ͕ϭϬϬ
ϭϰϯ͕ϱϬϬ
ϮϬ͕ϰϬϬ
ϭ͕ϲϲϲ͕ϲϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϭ͕ϳϴϲ͕ϬϬϬͿ
;Ϯ͕ϮϯϬ͕ϳϬϬͿ
ϴϱϰ͕ϬϬϬ
ϭ͕ϵϬϬ
;ϴϱϴ͕ϵϬϬͿ
ϭϭ͕ϰϬϬ
;ϭ͕ϵϳϯ͕ϯϬϬͿ
ϭϵϬ͕ϵϬϬ
ϭϮ͕ϴϬϬ
;Ϯϳϴ͕ϴϬϬͿ
ϭ͕ϯϬϬ
;ϭϮϭ͕ϯϬϬͿ
ϰϬϬ
ϭ͕Ϭϲϯ͕ϭϬϬ
;ϵϭ͕ϲϬϬͿ

Ϯ͕ϭϬϬ
ϭ͕ϲϬϬ
ϭϴϵ͕ϰϬϬ
ϴϬ͕ϭϬϬ
ϱϬϬ
ϰ͕ϵϬϬ
;ϯϰ͕ϬϬϬͿ
ϴϴ͕ϵϬϬ
ϭ͕ϵϬϬ
ϲϵϬ͕ϯϬϬ
ϰ͕ϱϬϬ
Ϯϵ͕ϲϬϬ
ϰ͕ϴϰϳ͕ϮϬϬ
;ϭϰ͕ϴϬϬͿ
ϭ͕ϬϬϬ͕ϳϬϬ
ϲϴ͕ϴϬϬ
ϵϬϬ
ϯϱ͕ϬϬϬ
ϴϬ͕ϬϬϬ
ϳϵϰ͕ϳϬϬ

ϰϮϲ͕ϳϬϬ
;ϭ͕ϮϬϬͿ
ϭ͕ϵϬϬ
;Ϯϰ͕ϬϬϬ͕ϬϬϬͿ
Ϯϱ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϯϴϵ͕ϱϬϬ
ϯ͕ϭϬϬ
ϭϱϲ͕ϱϬϬ
ϯ͕ϭϬϬ
ϭϮ͕ϱϬϬ
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 ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ͕ĂŶĚ>ĂďŽƌƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
WĂƐƐͲƚŚƌŽƵŐŚ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ


ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϳϯϮ͕ϯϬϬ
ϰϬ͕ϴϯϮ͕ϬϬϬ
;ϯϴ͕ϰϬϬ͕ϲϬϬͿ
Ψϯϳϭ͕ϰϱϳ͕ϯϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭϳ͕ϵϮϬ͕ϳϬϬ
ϭϯ͕ϲϱϰ͕ϴϬϬ
Ψϯϯ͕ϱϴϵ͕ϭϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭ͕ϳϯϮ͕ϯϬϬ
ϱϴ͕ϳϱϮ͕ϳϬϬ
;Ϯϰ͕ϳϰϱ͕ϴϬϬͿ
ΨϰϬϱ͕Ϭϰϲ͕ϰϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϳϯϰ͕ϳϬϬ
Ϯϲ͕Ϯϰϱ͕ϴϬϬ
;Ϯϯ͕Ϯϴϲ͕ϰϬϬͿ
Ψϯϳϵ͕ϲϲϬ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯ͕ϰϬϬ
;ϯϮ͕ϱϬϲ͕ϵϬϬͿ
ϭ͕ϰϱϵ͕ϰϬϬ
;ΨϮϱ͕ϯϴϱ͕ϱϬϬͿ

ϱϰ͕ϵϵϬ͕ϰϬϬ
ϰϰ͕ϭϱϮ͕ϰϬϬ
ϵϯ͕ϵϰϱ͕ϯϬϬ
ϳ͕ϴϯϮ͕ϰϬϬ
ϯϲ͕ϭϯϬ͕ϮϬϬ
ϭϱ͕ϮϰϬ͕ϳϬϬ
ϭϱ͕Ϭϭϭ͕ϰϬϬ
ϭϳ͕ϱϯϲ͕ϵϬϬ
ϵϳ͕ϳϬϵ͕ϰϬϬ
ϮϮ͕ϰϵϳ͕ϯϬϬ
ΨϰϬϱ͕Ϭϰϲ͕ϰϬϬ

ϱϵ͕ϵϯϴ͕ϯϬϬ
ϯϳ͕ϯϲϬ͕ϴϬϬ
ϴϰ͕ϯϭϵ͕ϭϬϬ
ϴ͕ϭϬϭ͕ϵϬϬ
ϰϮ͕Ϭϲϵ͕ϴϬϬ
ϭϱ͕Ϯϯϴ͕ϬϬϬ
ϭϱ͕ϯϮϭ͕ϲϬϬ
ϭϳ͕ϱϬϵ͕ϰϬϬ
ϭϬϭ͕ϵϴϲ͕ϰϬϬ
;Ϯ͕ϭϴϰ͕ϰϬϬͿ
Ψϯϳϵ͕ϲϲϬ͕ϵϬϬ

ϰ͕ϵϰϳ͕ϵϬϬ
;ϲ͕ϳϵϭ͕ϲϬϬͿ
;ϵ͕ϲϮϲ͕ϮϬϬͿ
Ϯϲϵ͕ϱϬϬ
ϱ͕ϵϯϵ͕ϲϬϬ
;Ϯ͕ϳϬϬͿ
ϯϭϬ͕ϮϬϬ
;Ϯϳ͕ϱϬϬͿ
ϰ͕Ϯϳϳ͕ϬϬϬ
;Ϯϰ͕ϲϴϭ͕ϳϬϬͿ
;ΨϮϱ͕ϯϴϱ͕ϱϬϬͿ

 ŐĞŶĐŝĞƐ
ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽů

 ŽŵŵĞƌĐĞ
ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ

 &ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐ
,ĞƌŝƚĂŐĞĂŶĚƌƚƐ

 /ŶƐƵƌĂŶĐĞ
>ĂďŽƌŽŵŵŝƐƐŝŽŶ

 WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ



dĂǆŽŵŵŝƐƐŝŽŶ
h^dZ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϱϰ͕ϵϰϰ͕ϯϬϬ
ϯϱ͕ϯϰϱ͕ϮϬϬ
ϳϵ͕Ϭϱϲ͕ϯϬϬ
ϳ͕ϴϯϮ͕ϰϬϬ
ϯϯ͕ϲϱϲ͕ϰϬϬ
ϭϰ͕ϵϵϴ͕ϲϬϬ
ϭϰ͕ϵϵϯ͕ϬϬϬ
ϭϳ͕ϰϯϲ͕ϵϬϬ
ϵϴ͕ϯϴϵ͕ϴϬϬ
ϭϰ͕ϴϬϰ͕ϰϬϬ
Ψϯϳϭ͕ϰϱϳ͕ϯϬϬ
ϭ͕ϵϮϵ͘ϵ

ϰϲ͕ϭϬϬ
ϴ͕ϴϬϳ͕ϮϬϬ
ϭϰ͕ϴϴϵ͕ϬϬϬ
Ϯ͕ϰϳϯ͕ϴϬϬ
ϮϰϮ͕ϭϬϬ
ϭϴ͕ϰϬϬ
ϭϬϬ͕ϬϬϬ
;ϲϴϬ͕ϰϬϬͿ
ϳ͕ϲϵϮ͕ϵϬϬ
Ψϯϯ͕ϱϴϵ͕ϭϬϬ
ϭϮϱ͘ϴ

Ϯ͕Ϭϱϱ͘ϳ

Ϯ͕Ϭϱϭ͘ϱ

;ϰ͘ϮͿ
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 ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ͕ĂŶĚ>ĂďŽƌƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ

 >ŝĐĞŶƐĞƐͬ&ĞĞƐ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱ͕ϬϬϬ͕ϬϬϬ
Ϯϲϱ͕ϬϬϬ
Ψϱ͕Ϯϲϱ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;Ϯϲϱ͕ϬϬϬͿ
;ΨϮϲϱ͕ϬϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱ͕ϬϬϬ͕ϬϬϬ

Ϯϲϱ͕ϬϬϬ
ΨϮϲϱ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϱ͕ϬϬϬ͕ϬϬϬͿ
Ϯϲϱ͕ϬϬϬ
;Ψϰ͕ϳϯϱ͕ϬϬϬͿ

Ψϱ͕ϬϬϬ͕ϬϬϬ

Ϯϲϱ͕ϬϬϬ
ΨϮϲϱ͕ϬϬϬ

;ϱ͕ϬϬϬ͕ϬϬϬͿ
Ϯϲϱ͕ϬϬϬ
;Ψϰ͕ϳϯϱ͕ϬϬϬͿ

ϭ͘Ϭ

ϭ͘Ϭ

Ψϱ͕ϬϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

ŐĞŶĐŝĞƐ

 ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽů


/ŶƐƵƌĂŶĐĞ
dŽƚĂů

 ƵĚŐĞƚĞĚ&d

ϱ͕ϬϬϬ͕ϬϬϬ
Ϯϲϱ͕ϬϬϬ
Ψϱ͕Ϯϲϱ͕ϬϬϬ
Ϭ͘ϭ

ϱ͕ϬϬϬ͕ϬϬϬ
;Ϯϲϱ͕ϬϬϬͿ
;ΨϮϲϱ͕ϬϬϬͿ
Ϭ͘ϵ

Ϭ͘Ϭ
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 ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ͕ĂŶĚ>ĂďŽƌƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϴϰ͕ϬϬϬ

ϮϱϬ͕ϬϬϬ
ΨϮϱϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϴϰ͕ϬϬϬ
;ϮϱϬ͕ϬϬϬͿ
;Ψϭϲϲ͕ϬϬϬͿ

Ψϴϰ͕ϬϬϬ

ΨϬ

;Ψϴϰ͕ϬϬϬͿ

ϮϱϬ͕ϬϬϬ
ΨϮϱϬ͕ϬϬϬ

;ϭϲϲ͕ϬϬϬͿ
;Ψϭϲϲ͕ϬϬϬͿ

ϴϰ͕ϬϬϬ
Ψϴϰ͕ϬϬϬ

ΨϬ

;ϴϰ͕ϬϬϬͿ
;Ψϴϰ͕ϬϬϬͿ

ZĞŵŽƚĞ^ĂůĞƐĐĐŽƵŶƚ;'&ZͿ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ


dŽƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϴϰ͕ϬϬϬͿ

ŐĞŶĐŝĞƐ

 ZĞǀdƌĂŶƐĨĞƌƐͲ>
dŽƚĂů
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 ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ͕ĂŶĚ>ĂďŽƌƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 /ŶƚĞƌĞƐƚ/ŶĐŽŵĞ



dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϭ͕ϭϳϲ͕ϴϬϬ
;ϭϮ͕ϭϭϭ͕ϲϬϬͿ
ϭϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
;ϮϱϮ͕ϵϬϬͿ
ϭϳ͕ϲϯϳ͕ϬϬϬ
;ϭϰ͕Ϭϵϰ͕ϭϬϬͿ
ΨϯϮ͕ϳϬϱ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϯϴϲ͕ϬϬϬ
;ϯ͕ϭϬϬͿ
ϯ͕ϮϬϴ͕ϭϬϬ
;ϱ͕ϯϱϱ͕ϵϬϬͿ
;Ψϭ͕ϳϲϰ͕ϵϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰϭ͕ϭϳϲ͕ϴϬϬ
;ϭϮ͕ϭϭϭ͕ϲϬϬͿ
ϭϬϬ͕ϬϬϬ
ϲϯϲ͕ϬϬϬ
;Ϯϱϲ͕ϬϬϬͿ
ϮϬ͕ϴϰϱ͕ϭϬϬ
;ϭϵ͕ϰϱϬ͕ϬϬϬͿ
ΨϯϬ͕ϵϰϬ͕ϯϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϲ͕ϲϮϱ͕ϴϬϬ
Ϯϯ͕Ϯϵϰ͕ϭϬϬ
ϭϬϬ͕ϬϬϬ
ϲϯϲ͕ϬϬϬ
;Ϯϱϲ͕ϬϬϬͿ
ϭϵ͕ϰϱϬ͕ϬϬϬ
;ϭϴ͕Ϭϱϰ͕ϵϬϬͿ
Ψϰϭ͕ϳϵϱ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;Ϯϰ͕ϱϱϭ͕ϬϬϬͿ
ϯϱ͕ϰϬϱ͕ϳϬϬ

;ϭ͕ϯϵϱ͕ϭϬϬͿ
ϭ͕ϯϵϱ͕ϭϬϬ
ΨϭϬ͕ϴϱϰ͕ϳϬϬ

 ŐĞŶĐŝĞƐ
ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ

 ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ>

 dŽƚĂů

ϯ͕ϳϱϬ͕ϬϬϬ
ϲϬ͕ϬϬϬ
Ϯϴ͕ϴϵϱ͕ϮϬϬ
ΨϯϮ͕ϳϬϱ͕ϮϬϬ

;ϭ͕ϳϮϰ͕ϵϬϬͿ
;ϰϬ͕ϬϬϬͿ
;Ψϭ͕ϳϲϰ͕ϵϬϬͿ

Ϯ͕ϬϮϱ͕ϭϬϬ
ϮϬ͕ϬϬϬ
Ϯϴ͕ϴϵϱ͕ϮϬϬ
ΨϯϬ͕ϵϰϬ͕ϯϬϬ

Ϯ͕ϬϮϱ͕ϭϬϬ
ϮϬ͕ϬϬϬ
ϯϵ͕ϳϰϵ͕ϵϬϬ
Ψϰϭ͕ϳϵϱ͕ϬϬϬ

ϭϬ͕ϴϱϰ͕ϳϬϬ
ΨϭϬ͕ϴϱϰ͕ϳϬϬ
























Office of the Legislative Fiscal Analyst

2-17

Business, Economic Development, and Labor

Budget of the State of Utah

 ƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ͕ĂŶĚ>ĂďŽƌƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 /ŶƚĞƌĞƐƚ/ŶĐŽŵĞ

WƌĞŵŝƵŵdĂǆŽůůĞĐƚŝŽŶƐ

 KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ

 ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱ͕ϳϮϳ͕ϱϬϬ
ϭϳ͕Ϯϰϳ͕ϬϬϬ
ϰ͕ϱϲϰ͕ϳϬϬ
ϯϵ͕ϰϮϰ͕ϵϬϬ
;ϰϳ͕ϴϴϭ͕ϬϬϬͿ
Ψϭϵ͕Ϭϴϯ͕ϭϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
Ϯ͕Ϯϴϯ͕ϱϬϬ
Ϯ͕ϱϰϭ͕ϬϬϬ
Ϯ͕ϬϬϲ͕ϬϬϬ
;ϰ͕ϱϲϰ͕ϳϬϬͿ
;ϭϲ͕ϰϮϵ͕ϬϬϬͿ
ϭϰ͕ϭϯϮ͕ϮϬϬ
;Ψϯϭ͕ϬϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϴ͕Ϭϭϭ͕ϬϬϬ
Ϯ͕ϱϰϭ͕ϬϬϬ
ϭϵ͕Ϯϱϯ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱ͕ϲϳϵ͕ϵϬϬ
ϭ͕Ϭϳϱ͕ϯϬϬ
ϭϴ͕ϱϰϳ͕ϳϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;Ϯ͕ϯϯϭ͕ϭϬϬͿ
;ϭ͕ϰϲϱ͕ϳϬϬͿ
;ϳϬϱ͕ϯϬϬͿ

ϮϮ͕ϵϵϱ͕ϵϬϬ
;ϯϯ͕ϳϰϴ͕ϴϬϬͿ
Ψϭϵ͕ϬϱϮ͕ϭϬϬ

ϯϯ͕ϳϰϴ͕ϴϬϬ
;ϯϲ͕ϲϰϬ͕ϯϬϬͿ
ΨϮϮ͕ϰϭϭ͕ϰϬϬ

ϭϬ͕ϳϱϮ͕ϵϬϬ
;Ϯ͕ϴϵϭ͕ϱϬϬͿ
Ψϯ͕ϯϱϵ͕ϯϬϬ

;ϯϭ͕ϬϬϬͿ
;Ψϯϭ͕ϬϬϬͿ

ϭϵ͕ϬϱϮ͕ϭϬϬ
Ψϭϵ͕ϬϱϮ͕ϭϬϬ

ϮϮ͕ϰϭϭ͕ϰϬϬ
ΨϮϮ͕ϰϭϭ͕ϰϬϬ

ϯ͕ϯϱϵ͕ϯϬϬ
Ψϯ͕ϯϱϵ͕ϯϬϬ


ŐĞŶĐŝĞƐ

 >ĂďŽƌŽŵŵŝƐƐŝŽŶ
dŽƚĂů

ϭϵ͕Ϭϴϯ͕ϭϬϬ
Ψϭϵ͕Ϭϴϯ͕ϭϬϬ
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 ŐĞŶĐǇdĂďůĞ͗ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽů
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
>ŝƋƵŽƌŽŶƚƌŽů&ƵŶĚ

 >ŝƋƵŽƌŽŶƚƌŽů&ƵŶĚ͕KŶĞͲƚŝŵĞ



hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀĞŶƚŝŽŶ;'&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱϮ͕ϰϯϴ͕ϯϬϬ
;ϱϵ͕ϲϬϬͿ
Ϯ͕ϱϲϱ͕ϲϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

Ψϱϰ͕ϵϰϰ͕ϯϬϬ

ϰϭ͕ϬϬϬ
Ψϰϲ͕ϭϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱϮ͕ϰϯϴ͕ϯϬϬ
;ϱϰ͕ϱϬϬͿ
Ϯ͕ϱϲϱ͕ϲϬϬ
ϰϭ͕ϬϬϬ
Ψϱϰ͕ϵϵϬ͕ϰϬϬ

ϱϮ͕ϯϳϴ͕ϳϬϬ
Ϯ͕ϱϲϱ͕ϲϬϬ
Ψϱϰ͕ϵϰϰ͕ϯϬϬ

ϱ͕ϭϬϬ
ϰϭ͕ϬϬϬ
Ψϰϲ͕ϭϬϬ

ϱϮ͕ϯϴϯ͕ϴϬϬ
Ϯ͕ϲϬϲ͕ϲϬϬ
Ψϱϰ͕ϵϵϬ͕ϰϬϬ

ϱϳ͕Ϯϭϲ͕ϮϬϬ
Ϯ͕ϳϮϮ͕ϭϬϬ
Ψϱϵ͕ϵϯϴ͕ϯϬϬ

ϰ͕ϴϯϮ͕ϰϬϬ
ϭϭϱ͕ϱϬϬ
Ψϰ͕ϵϰϳ͕ϵϬϬ

ϰϮϲ͘ϱ

ϴϭ͘Ϭ

ϱϬϳ͘ϱ

ϱϬϳ͘ϱ

Ϭ͘Ϭ

ϱ͕ϭϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱϳ͕Ϯϴϱ͕ϱϬϬ
;ϲϵ͕ϯϬϬͿ
Ϯ͕ϳϮϮ͕ϭϬϬ
Ψϱϵ͕ϵϯϴ͕ϯϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϰ͕ϴϰϳ͕ϮϬϬ
;ϭϰ͕ϴϬϬͿ
ϭϱϲ͕ϱϬϬ
;ϰϭ͕ϬϬϬͿ
Ψϰ͕ϵϰϳ͕ϵϬϬ

>ŝŶĞ/ƚĞŵƐ

 KƉĞƌĂƚŝŽŶƐ


WĂƌĞŶƚƐŵƉŽǁĞƌĞĚ
dŽƚĂů

 ƵĚŐĞƚĞĚ&d
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 ŐĞŶĐǇdĂďůĞ͗ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽů
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱ͕ϬϬϬ͕ϬϬϬ
Ψϱ͕ϬϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱ͕ϬϬϬ͕ϬϬϬ
Ψϱ͕ϬϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϱ͕ϬϬϬ͕ϬϬϬͿ
;Ψϱ͕ϬϬϬ͕ϬϬϬͿ

 >ŝŶĞ/ƚĞŵƐ
^ƚĂƚĞ^ƚŽƌĞ>ĂŶĚĐƋƵŝƐŝƚŝŽŶ&ƵŶĚ

 dŽƚĂů

ϱ͕ϬϬϬ͕ϬϬϬ
Ψϱ͕ϬϬϬ͕ϬϬϬ

ϱ͕ϬϬϬ͕ϬϬϬ
Ψϱ͕ϬϬϬ͕ϬϬϬ

;ϱ͕ϬϬϬ͕ϬϬϬͿ
;Ψϱ͕ϬϬϬ͕ϬϬϬͿ
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 ŐĞŶĐǇdĂďůĞ͗ŽŵŵĞƌĐĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ

 &ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 >ŝĐĞŶƐĞƐͬ&ĞĞƐ

/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ

 ŽŵŵĞƌĐĞ^ĞƌǀŝĐĞ&ƵŶĚ;'&ZͿ͕KŶĞͲƚŝŵĞ






ŽŵŵĞƌĐĞ^ĞƌǀŝĐĞ&ƵŶĚ;'&ZͿ
&ĂĐƚŽƌǇƵŝůƚ,ŽƵƐŝŶŐ&ĞĞƐ;'&ZͿ
'ĞŽůŽŐŝƐƚĚ͘ĂŶĚŶĨ͘;'&ZͿ
EƵƌƐĞƐĚĂŶĚŶĨĐĐŽƵŶƚ;'&ZͿ
WĂǁŶďƌŽŬĞƌKƉĞƌĂƚŝŽŶƐ;'&ZͿ
WƵďůŝĐhƚŝůŝƚǇZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
hƚĂŚ,ŽƵƐŝŶŐKƉƉŽƌƚƵŶŝƚǇZĞƐƚ͘ĐĐƚ;'&ZͿ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲϵ͕ϴϬϬ
ϮϬϬ
ϰϭϰ͕ϴϬϬ
ϭ͕ϰϬϬ
Ϯ͕ϰϮϰ͕ϮϬϬ
ϵϱϳ͕ϰϬϬ
ϳ͕ϵϬϬ
ϭϲϲ͕ϴϬϬ
Ϯϯ͕ϯϱϵ͕ϭϬϬ
ϭϬϯ͕ϴϬϬ
ϮϬ͕ϯϬϬ
ϭϱ͕ϱϬϬ
ϭϯϵ͕ϯϬϬ
ϱ͕ϵϰϮ͕ϭϬϬ
ϮϬ͕ϰϬϬ
ϭϯϮ͕ϯϬϬ
ϳ͕ϰϲϲ͕ϯϬϬ
;ϱ͕ϴϵϲ͕ϰϬϬͿ
Ψϯϱ͕ϯϰϱ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϯϳϯ͕ϭϬϬ
;ϱϭϲ͕ϮϬϬͿ
;ϳ͕ϵϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϲϵ͕ϴϬϬ
ϮϬϬ
ϰϭϰ͕ϴϬϬ
ϭ͕ϰϬϬ
Ϯ͕ϳϵϳ͕ϯϬϬ
ϰϰϭ͕ϮϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳϭ͕ϮϬϬ
ϮϬϬ
ϰϮϮ͕ϳϬϬ
ϭ͕ϱϬϬ
ϯ͕ϯϰϲ͕ϯϬϬ
ϲϯϮ͕ϭϬϬ
ϭϭ͕ϯϬϬ
ϳϱ͕ϮϬϬ
Ϯϰ͕ϰϮϮ͕ϮϬϬ
ϭϬϱ͕ϰϬϬ
ϮϬ͕ϴϬϬ
ϱϬ͕ϱϬϬ
Ϯϭϵ͕ϯϬϬ
ϲ͕ϲϳϴ͕ϳϬϬ
ϮϬ͕ϰϬϬ
ϭϯϰ͕ϳϬϬ
ϱ͕ϴϰϵ͕ϰϬϬ
;ϰ͕ϳϬϭ͕ϭϬϬͿ
Ψϯϳ͕ϯϲϬ͕ϴϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭ͕ϰϬϬ

ϱ͕ϬϬϬ
Ϯ͕ϬϬϬ
ϲϭϬ͕ϳϬϬ
ϯϬϬ
Ϯ͕ϰϬϬ

ϴ͕ϵϭϭ͕ϮϬϬ
ϰϳ͕ϬϬϬ
Ψϴ͕ϴϬϳ͕ϮϬϬ

ϭϲϲ͕ϴϬϬ
Ϯϯ͕ϯϱϵ͕ϭϬϬ
ϭϬϯ͕ϴϬϬ
ϮϬ͕ϯϬϬ
ϭϱ͕ϱϬϬ
ϭϯϵ͕ϯϬϬ
ϱ͕ϵϰϮ͕ϭϬϬ
ϮϬ͕ϰϬϬ
ϭϯϮ͕ϯϬϬ
ϭϲ͕ϯϳϳ͕ϱϬϬ
;ϱ͕ϴϰϵ͕ϰϬϬͿ
Ψϰϰ͕ϭϱϮ͕ϰϬϬ

ϭϬ͕ϬϬϬ
ϵϮϭ͕ϵϬϬ
ϯϭ͕ϴϱϮ͕ϳϬϬ
ϭϲϬ͕ϭϬϬ
ϳϮ͕ϮϬϬ
ϳϭ͕ϱϬϬ
ϲϬϬ
ϵϬϯ͕ϭϬϬ
ϮϮ͕ϵϬϬ
ϱϱϬ͕ϬϬϬ
ϮϮϰ͕ϯϬϬ
Ϯϵϱ͕ϬϬϬ
ϭϮϬ͕ϴϬϬ
ϭϰϬ͕ϭϬϬ

ϭ͕ϲϰϵ͕ϳϬϬ
ϭϬϬ͕ϬϬϬ
ϰ͕ϴϬϬ
;ϲϭ͕ϱϬϬͿ
ϰ͕ϰϬϬ
ϯ͕ϱϯϵ͕ϭϬϬ
Ϯ͕ϭϬϬ
ϯ͕ϲϮϮ͕ϴϬϬ
;ϳ͕ϯϬϬͿ
;ϰϱ͕ϬϬϬͿ
;ϭϱ͕ϴϬϬͿ
ϭϯ͕ϵϬϬ

ϭϬ͕ϬϬϬ
ϵϮϭ͕ϵϬϬ
ϯϯ͕ϱϬϮ͕ϰϬϬ
ϮϲϬ͕ϭϬϬ
ϳϳ͕ϬϬϬ
ϭϬ͕ϬϬϬ
ϱ͕ϬϬϬ
ϰ͕ϰϰϮ͕ϮϬϬ
Ϯϱ͕ϬϬϬ
ϰ͕ϭϳϮ͕ϴϬϬ
Ϯϭϳ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϭϬϱ͕ϬϬϬ
ϭϱϰ͕ϬϬϬ

Ψϯϱ͕ϯϰϱ͕ϮϬϬ

Ψϴ͕ϴϬϳ͕ϮϬϬ

Ψϰϰ͕ϭϱϮ͕ϰϬϬ

ϭϱ͕ϬϬϬ
ϵϮϯ͕ϵϬϬ
ϯϰ͕ϭϭϯ͕ϭϬϬ
ϮϲϬ͕ϰϬϬ
ϳϵ͕ϰϬϬ
ϭϬ͕ϬϬϬ
ϱ͕ϬϬϬ
ϵϬϯ͕ϭϬϬ
Ϯϱ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϮϮϭ͕ϮϬϬ
ϮϱϬ͕ϬϬϬ
ϭϬϴ͕ϭϬϬ
ϭϱϲ͕ϯϬϬ
Ϯϴ͕ϴϬϬ
ϭϭ͕ϱϬϬ
Ψϯϳ͕ϯϲϬ͕ϴϬϬ

Ϯϱϯ͘Ϭ

ϭϱ͘ϭ

Ϯϲϴ͘ϭ

Ϯϲϴ͘ϭ

ϳ͕ϵϬϬ
ϭϬϬ
ϱϰϵ͕ϬϬϬ
ϭϵϬ͕ϵϬϬ
ϭϭ͕ϯϬϬ
;ϵϭ͕ϲϬϬͿ
ϭ͕Ϭϲϯ͕ϭϬϬ
ϭ͕ϲϬϬ
ϱϬϬ
ϯϱ͕ϬϬϬ
ϴϬ͕ϬϬϬ
ϳϯϲ͕ϲϬϬ
Ϯ͕ϰϬϬ
;ϭϬ͕ϱϮϴ͕ϭϬϬͿ
ϭ͕ϭϰϴ͕ϯϬϬ
;Ψϲ͕ϳϵϭ͕ϲϬϬͿ

 >ŝŶĞ/ƚĞŵƐ
ƌĐŚŝƚĞĐƚƵƌĞĚƵĐĂƚŝŽŶĂŶĚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ

 ƵŝůĚŝŶŐ/ŶƐƉĞĐƚŽƌdƌĂŝŶŝŶŐ

ŽŵŵĞƌĐĞ'ĞŶĞƌĂůZĞŐƵůĂƚŝŽŶ

 ŽŶƐƵŵĞƌWƌŽƚĞĐƚŝŽŶĚƵĐ͘ĂŶĚdƌĂŝŶŝŶŐ&ƵŶĚ
ŽƐŵĞƚͬĂƌďĞƌ͕ƐƚŚĞƚŝĐŝĂŶ͕ůĞĐƚƌŽůŽŐŝƐƚ&ƵŶĚ

 >ĂŶĚ^ƵƌǀĞǇŽƌͬŶŐŝŶĞĞƌĚƵĐΘŶĨŽƌĐĞ&ƵŶĚ
>ĂŶĚƐĐĂƉĞƐƌĐŚŝƚĞĐƚƐĚƵĐΘŶĨŽƌĐĞ&ƵŶĚ

 KĨĐŽĨŽŶƐƵŵĞƌ^ĞƌǀŝĐĞƐWƌŽĨΘdĞĐŚ^ĞƌǀŝĐĞƐ






WŚǇƐŝĐŝĂŶƐĚƵĐĂƚŝŽŶ&ƵŶĚ
WƵďůŝĐhƚŝůŝƚŝĞƐWƌŽĨΘdĞĐŚ^ĞƌǀŝĐĞƐ
ZĞĂůƐƚĂƚĞĚƵĐ͕ZĞƐĞĂƌĐŚ͕ĂŶĚZĞĐŽǀĞƌǇ&ƵŶĚ
ZĞƐŝĚĞŶĐĞ>ŝĞŶZĞĐŽǀĞƌǇ&ƵŶĚ
ZĞƐŝĚ͘DŽƌƚ͘>ŽĂŶĚƵĐ͕ZĞƐ͕ΘZĞĐŽǀ&ƵŶĚ
^ĞĐ͘/ŶǀĞƐƚŽƌĚƵĐͬdƌĂŝŶͬŶĨŽƌĐĞ&ƵŶĚ
ůĞĐƚƌŝĐŝĂŶĚƵĐĂƚŝŽŶ&ƵŶĚ
WůƵŵďĞƌĚƵĐĂƚŝŽŶ&ƵŶĚ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

;ϯ͕ϱϯϵ͕ϭϬϬͿ
;ϯ͕ϵϮϮ͕ϴϬϬͿ
ϰ͕ϮϬϬ
ϯ͕ϭϬϬ
Ϯ͕ϯϬϬ
Ϯϴ͕ϴϬϬ
ϭϭ͕ϱϬϬ
;Ψϲ͕ϳϵϭ͕ϲϬϬͿ
Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ















dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞ;'&ZͿ
DŽƚŝŽŶWŝĐƚƵƌĞ/ŶĐĞŶƚŝǀĞ;'&ZͿ
KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞĐĐŽƵŶƚ
dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵ͘;'&ZͿ͕KŶĞͲƚŝŵĞ
dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵ͘;'&ZͿ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
ƵƐŝŶĞƐƐĞǀĞůŽƉŵĞŶƚ
/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞĐĐŽƵŶƚ
KĨĨŝĐĞŽĨdŽƵƌŝƐŵ
KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞĐĐŽƵŶƚ
WĂƐƐͲdŚƌŽƵŐŚ
WĞƚĞ^ƵĂǌŽhƚĂŚƚŚůĞƚŝĐƐŽŵŵŝƐƐŝŽŶ
^dDĐƚŝŽŶĞŶƚĞƌ
dƌĂŶƐŝĞŶƚZŽŽŵdĂǆ&ƵŶĚ
hƚĂŚKĨĨŝĐĞŽĨKƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ
ZƵƌĂůŵƉůŽǇŵĞŶƚǆƉĂŶƐŝŽŶWƌŽŐƌĂŵ
dĂůĞŶƚZĞĂĚǇhƚĂŚĞŶƚĞƌ
ZƵƌĂůŽǁŽƌŬŝŶŐΘ/ŶŶŽǀĂƚ͘ĞŶƚĞƌ'ƌĂŶƚWƌŽŐ
ZƵƌĂůZĂƉŝĚDĂŶƵĨĂĐƚƵƌŝŶŐ'ƌĂŶƚ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϯ͕ϴϯϮ͕ϱϬϬ
ϵ͕ϲϬϰ͕ϱϬϬ
ϭϭϴ͕ϬϬϬ
ϰϵϭ͕ϲϬϬ
ϭ͕ϭϬϬ
ϳ͕ϴϱϳ͕ϳϬϬ
Ϯϱϲ͕ϬϬϬ
ϭ͕ϱϭϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϭ͕ϯϵϲ͕ϳϬϬͿ

ϭ͕ϳϭϳ͕ϯϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
Ϯϰ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϯϴϰ͕ϵϬϬ
ϭϰ͕Ϭϲϳ͕ϲϬϬ
;ϭϰ͕Ϭϲϳ͕ϲϬϬͿ
Ψϳϵ͕Ϭϱϲ͕ϯϬϬ

ϰ͕Ϯϰϱ͕ϮϬϬ
ϭϬ͕Ϭϭϳ͕ϵϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯϯ͕ϴϯϮ͕ϱϬϬ
ϴ͕ϮϬϳ͕ϴϬϬ
ϭϭϴ͕ϬϬϬ
ϰϵϭ͕ϲϬϬ
ϭ͕ϭϬϬ
ϵ͕ϱϳϱ͕ϬϬϬ
Ϯϱϲ͕ϬϬϬ
ϭ͕ϱϭϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ϯϰ͕ϬϬϬ͕ϬϬϬ

;ϭ͕ϯϴϰ͕ϵϬϬͿ
ϴϴϱ͕ϳϬϬ
ϭϰ͕Ϭϲϳ͕ϲϬϬ
Ψϭϰ͕ϴϴϵ͕ϬϬϬ

ϭϰ͕ϵϱϯ͕ϯϬϬ
Ψϵϯ͕ϵϰϱ͕ϯϬϬ

ϱ͕ϯϲϯ͕ϳϬϬ
ϭϭ͕ϰϰϯ͕ϱϬϬ
ϭ͕ϰϬϬ͕ϬϬϬ
ϯϱ͕ϴϱϰ͕ϬϬϬ
ϳ͕ϴϳϵ͕ϱϬϬ
ϭϰ͕ϭϲϯ͕ϴϬϬ
ϯϲϯ͕ϭϬϬ
ϭϲ͕ϬϬϯ͕ϮϬϬ

ϭ͕ϱϬϬ͕ϬϬϬ
ϯϮϱ͕ϬϬϬ

ϭ͕ϭϭϴ͕ϱϬϬ
ϭ͕ϰϮϱ͕ϲϬϬ
ϭ͕ϰϬϬ͕ϬϬϬ
ϱ͕ϱϴϳ͕ϮϬϬ
Ϯ͕ϵϭϴ͕ϬϬϬ
ϯϳϱ͕ϬϬϬ
ϭϮϱ͕ϲϬϬ
ϯ͕ϲϳϰ͕ϱϬϬ
;ϭ͕ϯϴϰ͕ϵϬϬͿ
ϭ͕ϭϮϵ͕ϱϬϬ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
ϮϬ͕ϬϬϬ

Ψϳϵ͕Ϭϱϲ͕ϯϬϬ

Ψϭϰ͕ϴϴϵ͕ϬϬϬ

ϵϬ͘Ϭ

ϳ͘ϱ

ϯϬ͕Ϯϲϲ͕ϴϬϬ
ϰ͕ϵϲϭ͕ϱϬϬ
ϭϯ͕ϳϴϴ͕ϴϬϬ
Ϯϯϳ͕ϱϬϬ
ϭϮ͕ϯϮϴ͕ϳϬϬ
ϭ͕ϯϴϰ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϳ͕ϳϴϲ͕ϬϬϬ
ϮϬ͕ϭϱϮ͕ϴϬϬ
ϭϭϴ͕ϬϬϬ
ϰϴϰ͕ϳϬϬ
ϱϬϬ
ϱ͕ϲϮϯ͕ϲϬϬ
Ϯϱϳ͕ϵϬϬ
Ϯ͕ϱϭϬ͕ϳϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ϯϱ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϯϴϰ͕ϵϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
Ψϴϰ͕ϯϭϵ͕ϭϬϬ

;ϲ͕ϵϬϬͿ
;ϲϬϬͿ
;ϯ͕ϵϱϭ͕ϰϬϬͿ
ϭ͕ϵϬϬ
ϭ͕ϬϬϬ͕ϳϬϬ
Ϯϱ͕ϬϬϬ͕ϬϬϬ
;Ϯϰ͕ϬϬϬ͕ϬϬϬͿ
ϭ͕ϯϴϰ͕ϵϬϬ
;ϭϯ͕ϰϱϯ͕ϯϬϬͿ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
;Ψϵ͕ϲϮϲ͕ϮϬϬͿ

Ψϵϯ͕ϵϰϱ͕ϯϬϬ

ϭ͕ϯϴϰ͕ϵϬϬ
ϭ͕ϭϬϬ͕ϬϬϬ
ϲϲϬ͕ϬϬϬ
ϱ͕ϰϮϮ͕ϱϬϬ
ϱϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
Ψϴϰ͕ϯϭϵ͕ϭϬϬ

;Ϯ͕ϲϮϲ͕ϲϬϬͿ
;ϯ͕ϱϮϯ͕ϱϬϬͿ
;ϭ͕ϰϬϬ͕ϬϬϬͿ
;ϯ͕ϱϭϳ͕ϴϬϬͿ
;Ϯ͕ϵϭϬ͕ϴϬϬͿ
ϭϮ͕ϯϴϮ͕ϲϬϬ
;ϭϭϵ͕ϴϬϬͿ
;ϭϲ͕ϬϬϯ͕ϮϬϬͿ
ϭ͕ϯϴϰ͕ϵϬϬ
;Ϯϵ͕ϱϬϬͿ
ϲϲϬ͕ϬϬϬ
ϱ͕Ϭϳϳ͕ϱϬϬ
ϱϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
;Ψϵ͕ϲϮϲ͕ϮϬϬͿ

ϵϳ͘ϱ

ϵϮ͘ϰ

;ϱ͘ϮͿ

ϭ͕ϭϮϵ͕ϱϬϬ
ϯϰϱ͕ϬϬϬ

Ϯ͕ϳϯϳ͕ϭϬϬ
ϳ͕ϵϮϬ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϲ͕Ϭϰϲ͕ϱϬϬͿ
ϭϭ͕ϵϰϱ͕ϬϬϬ

ϯϮ͕ϯϯϲ͕ϮϬϬ
ϰ͕ϵϲϴ͕ϳϬϬ
Ϯϲ͕ϱϰϲ͕ϰϬϬ
Ϯϰϯ͕ϯϬϬ


ƵĚŐĞƚĞĚ&d
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 ŐĞŶĐǇdĂďůĞ͗ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 /ŶƚĞƌĞƐƚ/ŶĐŽŵĞ



dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϮϱϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
;ϮϱϮ͕ϵϬϬͿ
ϭϳ͕ϱϵϳ͕ϬϬϬ
;ϭϰ͕Ϭϵϰ͕ϭϬϬͿ
Ψϯ͕ϳϱϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϯϴϲ͕ϬϬϬ
;ϯ͕ϭϬϬͿ
ϯ͕Ϯϰϴ͕ϭϬϬ
;ϱ͕ϯϱϱ͕ϵϬϬͿ
;Ψϭ͕ϳϮϰ͕ϵϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϮϱϬ͕ϬϬϬ
ϲϯϲ͕ϬϬϬ
;Ϯϱϲ͕ϬϬϬͿ
ϮϬ͕ϴϰϱ͕ϭϬϬ
;ϭϵ͕ϰϱϬ͕ϬϬϬͿ
ΨϮ͕ϬϮϱ͕ϭϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϮϱϬ͕ϬϬϬ
ϲϯϲ͕ϬϬϬ
;Ϯϱϲ͕ϬϬϬͿ
ϭϵ͕ϰϱϬ͕ϬϬϬ
;ϭϴ͕Ϭϱϰ͕ϵϬϬͿ
ΨϮ͕ϬϮϱ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ

;ϭ͕ϯϵϱ͕ϭϬϬͿ
ϭ͕ϯϵϱ͕ϭϬϬ

 >ŝŶĞ/ƚĞŵƐ
'&ZͲ/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞĐĐŽƵŶƚ

 dŽƚĂů

ϯ͕ϳϱϬ͕ϬϬϬ
Ψϯ͕ϳϱϬ͕ϬϬϬ

;ϭ͕ϳϮϰ͕ϵϬϬͿ
;Ψϭ͕ϳϮϰ͕ϵϬϬͿ

Ϯ͕ϬϮϱ͕ϭϬϬ
ΨϮ͕ϬϮϱ͕ϭϬϬ

Ϯ͕ϬϮϱ͕ϭϬϬ
ΨϮ͕ϬϮϱ͕ϭϬϬ
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 ŐĞŶĐǇdĂďůĞ͗&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐ;'&ZͿ

 &ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐ;'&ZͿ͕KŶĞͲƚŝŵĞ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳ͕ϳϵϴ͕ϴϬϬ
ϯϯ͕ϲϬϬ
Ψϳ͕ϴϯϮ͕ϰϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϳ͕ϳϵϴ͕ϴϬϬ
ϯϯ͕ϲϬϬ
Ψϳ͕ϴϯϮ͕ϰϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳ͕ϵϴϴ͕ϮϬϬ
ϭϭϯ͕ϳϬϬ
Ψϴ͕ϭϬϭ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭϴϵ͕ϰϬϬ
ϴϬ͕ϭϬϬ
ΨϮϲϵ͕ϱϬϬ

ϳ͕ϴϯϮ͕ϰϬϬ
Ψϳ͕ϴϯϮ͕ϰϬϬ

ϴ͕ϭϬϭ͕ϵϬϬ
Ψϴ͕ϭϬϭ͕ϵϬϬ

Ϯϲϵ͕ϱϬϬ
ΨϮϲϵ͕ϱϬϬ

ϱϲ͘Ϭ

ϱϲ͘Ϭ

Ϭ͘Ϭ

>ŝŶĞ/ƚĞŵƐ

 &ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐĚŵŝŶŝƐƚƌĂƚŝŽŶ
dŽƚĂů

ϳ͕ϴϯϮ͕ϰϬϬ
Ψϳ͕ϴϯϮ͕ϰϬϬ


ƵĚŐĞƚĞĚ&d

ϱϲ͘Ϭ

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗,ĞƌŝƚĂŐĞĂŶĚƌƚƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ







&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
,ƵŵĂŶŝƚĂƌŝĂŶ^ĞƌǀŝĐĞZĞƐƚ͘ĐĐŽƵŶƚ;'&ZͿ
DĂƌƚŝŶ>ƵƚŚĞƌ<ŝŶŐ:ƌŝǀZŝŐŚƚƐ^ƵƉƉƚ;'&ZͿ
EĂƚŝŽŶĂůWƌŽĨDĞŶƐ^ŽĐĐĞƌdĞĂŵ^ƵƉƉƚ;'&ZͿ
EĂƚŝǀĞŵĞƌŝĐĂŶZĞƉĂƚƌŝĂƚŝŽŶZĞƐƚ͘ĐĐƚ;'&ZͿ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

 >ŝŶĞ/ƚĞŵƐ







ĚŵŝŶŝƐƚƌĂƚŝŽŶ
ƌƚƐĂŶĚDƵƐĞƵŵƐ
ƌƚƐĂŶĚDƵƐĞƵŵƐͲDƵƐĞƵŵ^ĞƌǀŝĐĞƐ
ŽŵŵŝƐƐŝŽŶŽŶ^ĞƌǀŝĐĞĂŶĚsŽůƵŶƚĞĞƌŝƐŵ
,ŝƐƚŽƌŝĐĂů^ŽĐŝĞƚǇ
,ŝƐƚŽƌǇŽŶĂƚŝŽŶ&ƵŶĚ
/ŶĚŝĂŶĨĨĂŝƌƐ
WĂƐƐͲdŚƌŽƵŐŚ
^ƚĂƚĞƌƚƐŶĚŽǁŵĞŶƚ&ƵŶĚ
^ƚĂƚĞ,ŝƐƚŽƌǇ
^ƚĂƚĞ>ŝďƌĂƌǇ
^ƚĂƚĞ>ŝďƌĂƌǇŽŶĂƚŝŽŶ&ƵŶĚ
^ƚĞŵĐƚŝŽŶĞŶƚĞƌ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϲ͕Ϯϭϴ͕ϲϬϬ
ϰ͕Ϭϰϱ͕ϲϬϬ
ϴ͕ϱϮϴ͕ϲϬϬ
ϭϯ͕ϮϬϬ
Ϯ͕ϳϵϱ͕ϯϬϬ
ϭ͕ϱϬϬ
Ϯ͕ϬϬϬ
ϳ͕ϱϬϬ
ϭϬϬ͕ϬϬϬ
ϲϬ͕ϰϬϬ
ϭ͕ϲϬϬ͕ϬϬϬ
ϲ͕ϱϳϵ͕ϴϬϬ
;ϲ͕Ϯϵϲ͕ϭϬϬͿ
Ψϯϯ͕ϲϱϲ͕ϰϬϬ

ϰ͕ϰϬϳ͕ϱϬϬ
ϱ͕ϲϱϴ͕ϴϬϬ
Ϯϲϱ͕ϯϬϬ
ϰ͕ϵϮϯ͕ϴϬϬ
ϭϮϰ͕ϵϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭ͕ϴϲϬ͕ϬϬϬ
ϲϭϭ͕ϬϬϬ
ϳϭ͕ϰϬϬ
;ϭ͕ϱϬϬͿ
ϯϴ͕ϬϬϬ

;ϰϮϳ͕ϴϬϬͿ
ϯϮϮ͕ϳϬϬ
ΨϮ͕ϰϳϯ͕ϴϬϬ

;ϲϲ͕ϳϬϬͿ
;ϯϯϵ͕ϬϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϲ͕Ϯϭϴ͕ϲϬϬ
ϱ͕ϵϬϱ͕ϲϬϬ
ϴ͕ϱϮϴ͕ϲϬϬ
ϲϮϰ͕ϮϬϬ
Ϯ͕ϴϲϲ͕ϳϬϬ
ϰϬ͕ϬϬϬ
ϳ͕ϱϬϬ
ϭϬϬ͕ϬϬϬ
ϲϬ͕ϰϬϬ
ϭ͕ϲϬϬ͕ϬϬϬ
ϲ͕ϭϱϮ͕ϬϬϬ
;ϱ͕ϵϳϯ͕ϰϬϬͿ
Ψϯϲ͕ϭϯϬ͕ϮϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϭ͕ϯϱϱ͕ϮϬϬ
ϱ͕ϰϱϮ͕ϭϬϬ
ϴ͕ϱϲϬ͕ϭϬϬ
ϵ͕ϲϬϬ
ϰ͕ϭϲϱ͕ϮϬϬ
ϭ͕ϱϬϬ
ϲ͕ϬϬϬ
ϳ͕ϱϬϬ
ϭϬϬ͕ϬϬϬ
ϲϭ͕ϯϬϬ
ϭ͕ϲϬϬ͕ϬϬϬ
ϱ͕ϵϳϯ͕ϰϬϬ
;ϱ͕ϮϮϮ͕ϭϬϬͿ
ΨϰϮ͕Ϭϲϵ͕ϴϬϬ

ϯ͕ϳϲϲ͕ϳϬϬ
ϴ͕ϳϮϯ͕ϬϬϬ
ϭϬ͕ϰϬϬ

Ϯ͕ϭϬϱ͕ϬϬϬ
ϴ͕ϳϬϬ
Ϯϱ͕ϬϬϬ
ϱϮϬ͕ϬϬϬ
ϭϴϵ͕ϲϬϬ

ϰ͕ϯϰϬ͕ϴϬϬ
ϱ͕ϯϭϵ͕ϴϬϬ
Ϯϲϱ͕ϯϬϬ
ϰ͕ϵϱϯ͕ϴϬϬ
ϭϮϰ͕ϵϬϬ
ϭ͕ϮϬϬ
ϰϱϬ͕ϬϬϬ
ϳ͕ϰϯϭ͕ϬϬϬ
ϴ͕ϳϬϬ
ϯ͕ϳϵϭ͕ϳϬϬ
ϵ͕Ϯϰϯ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ

Ψϯϯ͕ϲϱϲ͕ϰϬϬ

ΨϮ͕ϰϳϯ͕ϴϬϬ

Ψϯϲ͕ϭϯϬ͕ϮϬϬ

ϰ͕ϰϲϮ͕ϯϬϬ
ϳ͕ϳϬϱ͕ϰϬϬ
Ϯϲϱ͕ϯϬϬ
ϱ͕ϭϳϯ͕ϳϬϬ
ϭϮϰ͕ϵϬϬ
ϭ͕ϮϬϬ
ϰϲϯ͕ϴϬϬ
ϰ͕ϱϳϯ͕ϬϬϬ
ϴ͕ϳϬϬ
ϯ͕ϵϰϭ͕ϯϬϬ
ϳ͕ϳϲϭ͕ϵϬϬ
ϮϬϬ͕ϬϬϬ
ϳ͕ϯϴϴ͕ϯϬϬ
ΨϰϮ͕Ϭϲϵ͕ϴϬϬ

ϭϯϭ͘Ϭ

ϭ͘ϭ

ϭϯϮ͘ϭ

ϭϯϯ͘ϭ

ϯϬ͕ϬϬϬ
ϭ͕ϮϬϬ

ϰϱϬ͕ϬϬϬ
ϱ͕ϯϮϲ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϱ͕ϭϯϲ͕ϲϬϬ
;ϰϱϯ͕ϱϬϬͿ
ϯϭ͕ϱϬϬ
;ϲϭϰ͕ϲϬϬͿ
ϭ͕Ϯϵϴ͕ϱϬϬ
ϭ͕ϱϬϬ
;ϯϰ͕ϬϬϬͿ

ϵϬϬ
;ϭϳϴ͕ϲϬϬͿ
ϳϱϭ͕ϯϬϬ
Ψϱ͕ϵϯϵ͕ϲϬϬ

ϭϮϭ͕ϱϬϬ
Ϯ͕ϯϴϱ͕ϲϬϬ
Ϯϭϵ͕ϵϬϬ

ϭϯ͕ϴϬϬ
;Ϯ͕ϴϱϴ͕ϬϬϬͿ
ϭϰϵ͕ϲϬϬ
;ϭ͕ϰϴϭ͕ϭϬϬͿ
ϳ͕ϯϴϴ͕ϯϬϬ
Ψϱ͕ϵϯϵ͕ϲϬϬ
ϭ͘Ϭ


ƵĚŐĞƚĞĚ&d
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 ŐĞŶĐǇdĂďůĞ͗,ĞƌŝƚĂŐĞĂŶĚƌƚƐ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϮϬ͕ϬϬϬ
ϰϬ͕ϬϬϬ
ΨϲϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϮϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϮϬ͕ϬϬϬ

;ϰϬ͕ϬϬϬͿ
;ΨϰϬ͕ϬϬϬͿ

ΨϮϬ͕ϬϬϬ

ΨϮϬ͕ϬϬϬ

;ϰϬ͕ϬϬϬͿ
;ΨϰϬ͕ϬϬϬͿ

ϮϬ͕ϬϬϬ
ΨϮϬ͕ϬϬϬ

ϮϬ͕ϬϬϬ
ΨϮϬ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ

>ŝŶĞ/ƚĞŵƐ

 '&ZͲEĂƚŝǀĞŵĞƌŝĐĂŶZĞƉĂƚƌŝĂƚŝŽŶZĞƐƚĐĐƚ
dŽƚĂů

ϲϬ͕ϬϬϬ
ΨϲϬ͕ϬϬϬ
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 ŐĞŶĐǇdĂďůĞ͗/ŶƐƵƌĂŶĐĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ

 &ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 >ŝĐĞŶƐĞƐͬ&ĞĞƐ








ĂŝůŽŶĚ^ƵƌĞƚǇĚŵŝŶ;'&ZͿ
ĂƉƚŝǀĞ/ŶƐƵƌĂŶĐĞ;'&ZͿ
ĂƉƚŝǀĞ/ŶƐƵƌĂŶĐĞ;'&ZͿ͕KŶĞͲƚŝŵĞ
ƌŝŵŝŶĂůĂĐŬŐƌŽƵŶĚŚĞĐŬ;'&ZͿ
'ƵĂƌĂŶƚĞĞĚƐƐĞƚWƌŽƚĞĐƚŝŽŶtĂŝǀĞƌ;'&ZͿ
,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞĐƚƵĂƌŝĂůZĞǀŝĞǁ;'&ZͿ
/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚĐĐƚ;'&ZͿ͕KŶĞͲƚŝŵĞ
/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚĐĐƚ;'&ZͿ
/ŶƐƵƌĂŶĐĞ&ƌĂƵĚ/ŶǀĞƐƚŝŐĂƚŝŽŶ;'&ZͿ
ZĞůĂƚŝǀĞsĂůƵĞ^ƚƵĚǇ;'&ZͿ
dĞĐŚŶŽůŽŐǇĞǀĞůŽƉŵĞŶƚ;'&ZͿ
dŝƚůĞ>ŝĐĞŶƐĞĞŶĨŽƌĐĞŵĞŶƚ;'&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰ͕ϰϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϵ͕ϯϬϬ

ϭ͕ϯϭϱ͕ϱϬϬ
ϯ͕ϲϬϬ
ϱϲ͕ϳϬϬ
ϰϱϬ͕ϬϬϬ
ϯϱ͕ϵϬϬ
ϭ͕Ϭϲϵ͕ϰϬϬ
ϱ͕ϭϬϬ
ϭϲϱ͕ϬϬϬ
ϭϮϵ͕ϭϬϬ
ϮϬϬ͕ϬϬϬ
Ϯϵ͕ϮϬϬ
ϴ͕ϰϬϳ͕ϯϬϬ
Ϯ͕ϰϭϲ͕ϮϬϬ
ϭϭϵ͕ϬϬϬ
ϲϮϵ͕ϬϬϬ
ϭϮϰ͕ϵϬϬ
ϰ͕Ϭϯϯ͕ϲϬϬ
;ϰ͕ϭϵϱ͕ϯϬϬͿ
Ψϭϰ͕ϵϵϴ͕ϲϬϬ

;ϲϰϰ͕ϭϬϬͿ
;Ϯϱ͕ϬϬϬͿ

ϯϱϭ͕ϲϬϬ
ϱϱϬ͕ϯϬϬ
ΨϮϰϮ͕ϭϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰ͕ϰϬϬ
ϵ͕ϯϬϬ
ϭ͕ϯϭϱ͕ϱϬϬ
;ϲϰϬ͕ϱϬϬͿ
ϱϲ͕ϳϬϬ
ϰϮϱ͕ϬϬϬ
ϯϱ͕ϵϬϬ
ϭ͕Ϭϲϵ͕ϰϬϬ
ϱ͕ϭϬϬ
ϭϲϱ͕ϬϬϬ
ϭϮϵ͕ϭϬϬ
ϮϬϬ͕ϬϬϬ
Ϯϵ͕ϮϬϬ
ϴ͕ϰϬϳ͕ϯϬϬ
Ϯ͕ϰϭϲ͕ϮϬϬ
ϭϭϵ͕ϬϬϬ
ϲϮϵ͕ϬϬϬ
ϭϮϰ͕ϵϬϬ
ϰ͕ϯϴϱ͕ϮϬϬ
;ϯ͕ϲϰϱ͕ϬϬϬͿ
Ψϭϱ͕ϮϰϬ͕ϳϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰ͕ϮϬϬ
ϯϮϰ͕ϯϬϬ
ϰ͕ϬϬϬ
ϱϲ͕ϳϬϬ
ϰϮϱ͕ϬϬϬ
ϯϳ͕ϮϬϬ
ϵϰϴ͕ϭϬϬ
ϱ͕ϱϬϬ
ϭϲϱ͕ϬϬϬ
ϭϮϵ͕ϭϬϬ
ϮϬϰ͕ϵϬϬ
ϯϯ͕ϳϬϬ
ϵ͕Ϭϵϳ͕ϲϬϬ
Ϯ͕ϰϰϱ͕ϴϬϬ
ϭϭϵ͕ϬϬϬ
ϲϮϳ͕ϴϬϬ
ϭϮϲ͕ϴϬϬ
ϯ͕ϲϰϱ͕ϬϬϬ
;ϯ͕ϭϳϭ͕ϳϬϬͿ
Ψϭϱ͕Ϯϯϴ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϵ͕ϴϬϬ
;ϵ͕ϯϬϬͿ
;ϵϵϭ͕ϮϬϬͿ
ϲϰϰ͕ϱϬϬ

ϭ͕ϯϬϬ
;ϭϮϭ͕ϯϬϬͿ
ϰϬϬ

ϰ͕ϵϬϬ
ϰ͕ϱϬϬ
ϲϵϬ͕ϯϬϬ
Ϯϵ͕ϲϬϬ
;ϭ͕ϮϬϬͿ
ϭ͕ϵϬϬ
;ϳϰϬ͕ϮϬϬͿ
ϰϳϯ͕ϯϬϬ
;ΨϮ͕ϳϬϬͿ

 >ŝŶĞ/ƚĞŵƐ
ĂŝůŽŶĚWƌŽŐƌĂŵ

 ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞĐƚƵĂƌǇ
/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚĚŵŝŶŝƐƚƌĂƚŝŽŶ

 /ŶƐƵƌĂŶĐĞ&ƌĂƵĚsŝĐƚŝŵZĞƐƚŝƚƵƚŝŽŶ&ƵŶĚ
dŝƚůĞ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ

 dŝƚůĞ/ŶƐƵƌĂŶĐĞZĞĐŽǀĞƌǇĚƵΘZĞƐ&ƵŶĚ
dŽƚĂů

ϯϱ͕ϵϬϬ
Ϯϲϰ͕ϯϬϬ
ϭϰ͕ϭϮϲ͕ϬϬϬ
ϰϬϬ͕ϬϬϬ
ϭϮϵ͕ϵϬϬ
ϰϮ͕ϱϬϬ
Ψϭϰ͕ϵϵϴ͕ϲϬϬ
ϴϲ͘Ϭ

ΨϮϰϮ͕ϭϬϬ

ϯϱ͕ϵϬϬ
Ϯϰϲ͕ϱϬϬ
ϭϰ͕ϯϯϲ͕ϲϬϬ
ϰϱϬ͕ϬϬϬ
ϭϮϵ͕ϮϬϬ
ϰϮ͕ϱϬϬ
Ψϭϱ͕ϮϰϬ͕ϳϬϬ

ϯϳ͕ϮϬϬ
ϮϮϱ͕ϵϬϬ
ϭϰ͕ϯϬϭ͕ϭϬϬ
ϰϬϬ͕ϬϬϬ
ϭϯϭ͕ϮϬϬ
ϭϰϮ͕ϲϬϬ
Ψϭϱ͕Ϯϯϴ͕ϬϬϬ

ϵ͘ϭ

ϵϱ͘ϭ

ϵϱ͘ϭ

;ϭϳ͕ϴϬϬͿ
ϮϭϬ͕ϲϬϬ
ϱϬ͕ϬϬϬ
;ϳϬϬͿ

ϭ͕ϯϬϬ
;ϮϬ͕ϲϬϬͿ
;ϯϱ͕ϱϬϬͿ
;ϱϬ͕ϬϬϬͿ
Ϯ͕ϬϬϬ
ϭϬϬ͕ϭϬϬ
;ΨϮ͕ϳϬϬͿ


ƵĚŐĞƚĞĚ&d

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗/ŶƐƵƌĂŶĐĞ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
>ŝĐĞŶƐĞƐͬ&ĞĞƐ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϲϱ͕ϬϬϬ
ΨϮϲϱ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;Ϯϲϱ͕ϬϬϬͿ
;ΨϮϲϱ͕ϬϬϬͿ

Ϯϲϱ͕ϬϬϬ
ΨϮϲϱ͕ϬϬϬ

;Ϯϲϱ͕ϬϬϬͿ
;ΨϮϲϱ͕ϬϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϲϱ͕ϬϬϬ
ΨϮϲϱ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯϲϱ͕ϬϬϬ
ΨϮϲϱ͕ϬϬϬ

Ϯϲϱ͕ϬϬϬ
ΨϮϲϱ͕ϬϬϬ

Ϯϲϱ͕ϬϬϬ
ΨϮϲϱ͕ϬϬϬ

 >ŝŶĞ/ƚĞŵƐ
/ŶĚŝǀŝĚƵĂůΘ^ŵĂůůŵƉůŽǇĞƌZŝƐŬĚũ͘Ŷƚ͘&ƵŶĚ

 dŽƚĂů
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 ŐĞŶĐǇdĂďůĞ͗>ĂďŽƌŽŵŵŝƐƐŝŽŶ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ

 &ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ




ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ŵƉůŽǇĞƌƐΖZĞŝŶƐƵƌĂŶĐĞ&ƵŶĚ
/ŶĚƵƐƚƌŝĂůĐĐŝĚĞŶƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
tŽƌŬƉůĂĐĞ^ĂĨĞƚǇ;'&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲ͕ϱϵϮ͕ϱϬϬ
Ϯϭ͕ϭϬϬ
Ϯ͕ϴϲϱ͕ϴϬϬ
ϭϯ͕ϴϬϬ
ϭϬϱ͕ϲϬϬ
ϴϭ͕ϰϬϬ
ϯ͕ϱϯϭ͕ϭϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϭϴ͕ϰϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϲ͕ϱϵϮ͕ϱϬϬ
Ϯϭ͕ϭϬϬ
Ϯ͕ϴϲϱ͕ϴϬϬ
ϯϮ͕ϮϬϬ
ϭϬϱ͕ϲϬϬ
ϴϭ͕ϰϬϬ
ϯ͕ϱϯϭ͕ϭϬϬ

Ψϭϱ͕ϯϮϭ͕ϲϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯϱϯ͕ϳϬϬ
Ϯ͕ϴϬϬ
ϴϱ͕ϭϬϬ
;ϭϴ͕ϮϬϬͿ
ϳ͕ϴϬϬ
Ϯ͕ϭϬϬ
ϴϴ͕ϵϬϬ
ϯ͕ϭϬϬ
ϭϮ͕ϱϬϬ
;ϭϮϳ͕ϲϬϬͿ
ΨϯϭϬ͕ϮϬϬ

ϭϱ͕Ϭϭϭ͕ϰϬϬ
Ψϭϱ͕Ϭϭϭ͕ϰϬϬ

ϭϱ͕ϯϮϭ͕ϲϬϬ
Ψϭϱ͕ϯϮϭ͕ϲϬϬ

ϯϭϬ͕ϮϬϬ
ΨϯϭϬ͕ϮϬϬ

ϭϮϭ͘ϲ

ϭϮϭ͘ϲ

Ϭ͘Ϭ

ϭ͕ϲϱϰ͕ϭϬϬ
ϭϮϳ͕ϲϬϬ
Ψϭϰ͕ϵϵϯ͕ϬϬϬ

Ψϭϴ͕ϰϬϬ

ϭ͕ϲϱϰ͕ϭϬϬ
ϭϮϳ͕ϲϬϬ
Ψϭϱ͕Ϭϭϭ͕ϰϬϬ

ϭϰ͕ϵϵϯ͕ϬϬϬ
Ψϭϰ͕ϵϵϯ͕ϬϬϬ

ϭϴ͕ϰϬϬ
Ψϭϴ͕ϰϬϬ

ϭϮϭ͘ϵ

;Ϭ͘ϯͿ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲ͕ϴϰϲ͕ϮϬϬ
Ϯϯ͕ϵϬϬ
Ϯ͕ϵϱϬ͕ϵϬϬ
ϭϰ͕ϬϬϬ
ϭϭϯ͕ϰϬϬ
ϴϯ͕ϱϬϬ
ϯ͕ϲϮϬ͕ϬϬϬ
ϯ͕ϭϬϬ
ϭ͕ϲϲϲ͕ϲϬϬ


>ŝŶĞ/ƚĞŵƐ

 >ĂďŽƌŽŵŵŝƐƐŝŽŶ
dŽƚĂů



ƵĚŐĞƚĞĚ&d
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 ŐĞŶĐǇdĂďůĞ͗>ĂďŽƌŽŵŵŝƐƐŝŽŶ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 /ŶƚĞƌĞƐƚ/ŶĐŽŵĞ

WƌĞŵŝƵŵdĂǆŽůůĞĐƚŝŽŶƐ

 KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ

 ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱ͕ϳϮϳ͕ϱϬϬ
ϭϳ͕Ϯϰϳ͕ϬϬϬ
ϰ͕ϱϲϰ͕ϳϬϬ
ϯϵ͕ϰϮϰ͕ϵϬϬ
;ϰϳ͕ϴϴϭ͕ϬϬϬͿ
Ψϭϵ͕Ϭϴϯ͕ϭϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
Ϯ͕Ϯϴϯ͕ϱϬϬ
Ϯ͕ϱϰϭ͕ϬϬϬ
Ϯ͕ϬϬϲ͕ϬϬϬ
;ϰ͕ϱϲϰ͕ϳϬϬͿ
;ϭϲ͕ϰϮϵ͕ϬϬϬͿ
ϭϰ͕ϭϯϮ͕ϮϬϬ
;Ψϯϭ͕ϬϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϴ͕Ϭϭϭ͕ϬϬϬ
Ϯ͕ϱϰϭ͕ϬϬϬ
ϭϵ͕Ϯϱϯ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱ͕ϲϳϵ͕ϵϬϬ
ϭ͕Ϭϳϱ͕ϯϬϬ
ϭϴ͕ϱϰϳ͕ϳϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;Ϯ͕ϯϯϭ͕ϭϬϬͿ
;ϭ͕ϰϲϱ͕ϳϬϬͿ
;ϳϬϱ͕ϯϬϬͿ

ϮϮ͕ϵϵϱ͕ϵϬϬ
;ϯϯ͕ϳϰϴ͕ϴϬϬͿ
Ψϭϵ͕ϬϱϮ͕ϭϬϬ

ϯϯ͕ϳϰϴ͕ϴϬϬ
;ϯϲ͕ϲϰϬ͕ϯϬϬͿ
ΨϮϮ͕ϰϭϭ͕ϰϬϬ

ϭϬ͕ϳϱϮ͕ϵϬϬ
;Ϯ͕ϴϵϭ͕ϱϬϬͿ
Ψϯ͕ϯϱϵ͕ϯϬϬ

ϭϲ͕ϯϬϭ͕ϱϬϬ
ϱ͕ϲϱϵ͕ϵϬϬ
ϰϱϬ͕ϬϬϬ
ΨϮϮ͕ϰϭϭ͕ϰϬϬ

ϯ͕ϯϮϮ͕ϮϬϬ
ϯϳ͕ϭϬϬ
Ψϯ͕ϯϱϵ͕ϯϬϬ

ϭϮϭ͘ϲ

Ϭ͘Ϭ


>ŝŶĞ/ƚĞŵƐ

 ŵƉůŽǇĞƌƐZĞŝŶƐƵƌĂŶĐĞ&ƵŶĚ



hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚ
tĂŐĞůĂŝŵŐĞŶĐǇ&ƵŶĚ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϭϮ͕ϵϳϵ͕ϯϬϬ
ϱ͕ϲϱϯ͕ϴϬϬ
ϰϱϬ͕ϬϬϬ
Ψϭϵ͕Ϭϴϯ͕ϭϬϬ

;Ψϯϭ͕ϬϬϬͿ

ϭϮ͕ϵϳϵ͕ϯϬϬ
ϱ͕ϲϮϮ͕ϴϬϬ
ϰϱϬ͕ϬϬϬ
Ψϭϵ͕ϬϱϮ͕ϭϬϬ

ϭϮϭ͘ϵ

;Ϭ͘ϯͿ

ϭϮϭ͘ϲ

;ϯϭ͕ϬϬϬͿ
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 ŐĞŶĐǇdĂďůĞ͗WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 WƵďůŝĐhƚŝůŝƚǇZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ


ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϱ͕ϯϮϲ͕ϳϬϬ
Ϯ͕ϱϴϯ͕ϳϬϬ
ϵ͕ϴϬϬ
ϳ͕ϰϰϯ͕ϵϬϬ
;ϳ͕ϵϮϳ͕ϮϬϬͿ
Ψϭϳ͕ϰϯϲ͕ϵϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϱ͕ϰϮϲ͕ϳϬϬ
Ϯ͕ϱϴϯ͕ϳϬϬ
ϵ͕ϴϬϬ
ϳ͕ϱϵϴ͕ϬϬϬ
;ϴ͕Ϭϴϭ͕ϯϬϬͿ
Ψϭϳ͕ϱϯϲ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϱ͕ϯϯϮ͕ϬϬϬ
Ϯ͕ϲϰϭ͕ϴϬϬ
ϭϬ͕ϭϬϬ
ϴ͕Ϭϴϭ͕ϯϬϬ
;ϴ͕ϱϱϱ͕ϴϬϬͿ
Ψϭϳ͕ϱϬϵ͕ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϵϰ͕ϳϬϬͿ
ϱϴ͕ϭϬϬ
ϯϬϬ
ϰϴϯ͕ϯϬϬ
;ϰϳϰ͕ϱϬϬͿ
;ΨϮϳ͕ϱϬϬͿ

Ϯ͕ϲϵϴ͕ϱϬϬ
ϭϰ͕ϳϯϴ͕ϰϬϬ
Ψϭϳ͕ϰϯϲ͕ϵϬϬ

ϭϬϬ͕ϬϬϬ
ΨϭϬϬ͕ϬϬϬ

Ϯ͕ϳϵϴ͕ϱϬϬ
ϭϰ͕ϳϯϴ͕ϰϬϬ
Ψϭϳ͕ϱϯϲ͕ϵϬϬ

Ϯ͕ϳϲϱ͕ϳϬϬ
ϭϰ͕ϳϰϯ͕ϳϬϬ
Ψϭϳ͕ϱϬϵ͕ϰϬϬ

;ϯϮ͕ϴϬϬͿ
ϱ͕ϯϬϬ
;ΨϮϳ͕ϱϬϬͿ

ϭϲ͘Ϭ

ϯ͘ϯ

ϭϵ͘ϯ

ϭϵ͘ϯ

ϭϱϰ͕ϭϬϬ
;ϭϱϰ͕ϭϬϬͿ
ΨϭϬϬ͕ϬϬϬ

 >ŝŶĞ/ƚĞŵƐ
WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ

 hŶŝǀĞƌƐĂůWƵďůŝĐdĞůĞĐŽŵ^ĞƌǀŝĐĞ
dŽƚĂů


ƵĚŐĞƚĞĚ&d

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗dĂǆŽŵŵŝƐƐŝŽŶ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ

 ĚƵĐĂƚŝŽŶ&ƵŶĚ

dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ

 &ĞĚĞƌĂů&ƵŶĚƐ







&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ůĐĞǀŶĨĂŶĚdƌĞĂƚŵĞŶƚ;'&ZͿ
ůĞĐƚƌŽŶŝĐWĂǇŵĞŶƚ&ĞĞZĞƐƚ͘ĐĐƚ;'&ZͿ
DsŶĨŽƌĐĞŵĞŶƚdĞŵƉWĞƌŵŝƚĐĐƚ;'&ZͿ
ZƵƌĂů,ĞĂůƚŚĐĂƌĞ&ĂĐŝůŝƚŝĞƐĐĐŽƵŶƚ;'&ZͿ
^ĂůĞƐĂŶĚhƐĞdĂǆĚŵŝŶ&ĞĞƐ;'&ZͿ
dŽďĂĐĐŽ^ĞƚƚůĞŵĞŶƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ
hŶŝŶƐƵƌĞĚDŽƚŽƌŝƐƚ/͘͘
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϴ͕ϴϲϲ͕ϬϬϬ
ϭϮϵ͕ϬϬϬ
ϵϱ͕ϮϬϬ
ϮϮ͕ϭϱϱ͕ϰϬϬ
ϱ͕ϴϱϳ͕ϰϬϬ
ϱϵϱ͕ϭϬϬ
ϯ͕ϭϬϬ
ϭϬ͕ϳϲϰ͕ϭϬϬ
ϱ͕ϴϱϲ͕ϭϬϬ
ϳ͕ϭϬϵ͕ϳϬϬ
ϰ͕ϭϲϰ͕ϬϬϬ
Ϯϭϴ͕ϵϬϬ
ϭϭ͕ϮϬϯ͕ϭϬϬ
ϭϴ͕ϱϬϬ
ϭϲϴ͕ϲϬϬ
ϭϰϬ͕ϰϬϬ
ϭ͕Ϭϲϯ͕ϮϬϬ
;ϭϴ͕ϬϬϬͿ
Ψϵϴ͕ϯϴϵ͕ϴϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϭϴϲ͕ϯϬϬ

ϯϭϮ͕ϬϬϬ
;ϭ͕ϭϳϴ͕ϳϬϬͿ
;ΨϲϴϬ͕ϰϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯϴ͕ϴϲϲ͕ϬϬϬ
ϭϮϵ͕ϬϬϬ
ϵϱ͕ϮϬϬ
ϮϮ͕ϭϱϱ͕ϰϬϬ
ϱ͕ϴϱϳ͕ϰϬϬ
ϱϵϱ͕ϭϬϬ
ϯ͕ϭϬϬ
ϭϬ͕ϵϱϬ͕ϰϬϬ
ϱ͕ϴϱϲ͕ϭϬϬ
ϳ͕ϭϬϵ͕ϳϬϬ
ϰ͕ϭϲϰ͕ϬϬϬ
Ϯϭϴ͕ϵϬϬ
ϭϭ͕ϮϬϯ͕ϭϬϬ
ϭϴ͕ϱϬϬ
ϭϲϴ͕ϲϬϬ
ϭϰϬ͕ϰϬϬ
ϭ͕ϯϳϱ͕ϮϬϬ
;ϭ͕ϭϵϲ͕ϳϬϬͿ
Ψϵϳ͕ϳϬϵ͕ϰϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϬ͕ϵϯϴ͕ϭϬϬ
ϭϯϭ͕ϳϬϬ
ϵϳ͕ϭϬϬ
Ϯϯ͕ϬϬϵ͕ϰϬϬ
ϱ͕ϴϱϳ͕ϰϬϬ
ϲϬϵ͕ϴϬϬ
ϯ͕ϯϬϬ
ϭϭ͕ϭϳϱ͕ϮϬϬ
ϱ͕ϱϳϳ͕ϯϬϬ
ϳ͕ϭϬϵ͕ϳϬϬ
ϰ͕ϮϯϮ͕ϴϬϬ
Ϯϭϴ͕ϵϬϬ
ϭϭ͕ϲϮϵ͕ϴϬϬ
ϭϴ͕ϱϬϬ
ϭϳϮ͕ϵϬϬ
ϭϰϯ͕ϱϬϬ
ϭ͕ϭϵϲ͕ϳϬϬ
;ϭϯϱ͕ϳϬϬͿ
ΨϭϬϭ͕ϵϴϲ͕ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯ͕ϬϳϮ͕ϭϬϬ
Ϯ͕ϳϬϬ
ϭ͕ϵϬϬ
ϴϱϰ͕ϬϬϬ

ϯ͕ϲϰϯ͕ϴϬϬ
ϱ͕ϴϱϲ͕ϭϬϬ
Ϯϭϴ͕ϵϬϬ
ϴϳ͕ϵϵϬ͕ϲϬϬ
Ψϵϳ͕ϳϬϵ͕ϰϬϬ

ϯ͕ϲϬϯ͕ϯϬϬ
ϱ͕ϱϳϳ͕ϯϬϬ
Ϯϭϴ͕ϵϬϬ
ϵϮ͕ϱϴϲ͕ϵϬϬ
ΨϭϬϭ͕ϵϴϲ͕ϰϬϬ

;ϰϬ͕ϱϬϬͿ
;Ϯϳϴ͕ϴϬϬͿ
ϰ͕ϱϵϲ͕ϯϬϬ
Ψϰ͕Ϯϳϳ͕ϬϬϬ

ϳϯϯ͘ϱ

ϳϯϯ͘ϱ

Ϭ͘Ϭ

ϭϰ͕ϳϬϬ
ϮϬϬ
ϮϮϰ͕ϴϬϬ
;Ϯϳϴ͕ϴϬϬͿ
ϲϴ͕ϴϬϬ
ϰϮϲ͕ϳϬϬ
ϰ͕ϯϬϬ
ϯ͕ϭϬϬ
;ϭϳϴ͕ϱϬϬͿ
ϭ͕Ϭϲϭ͕ϬϬϬ
Ψϰ͕Ϯϳϳ͕ϬϬϬ

 >ŝŶĞ/ƚĞŵƐ
>ŝĐĞŶƐĞWůĂƚĞƐWƌŽĚƵĐƚŝŽŶ

 >ŝƋƵŽƌWƌŽĨŝƚŝƐƚƌŝďƵƚŝŽŶ

ZƵƌĂů,ĞĂůƚŚĂƌĞ&ĂĐŝůŝƚŝĞƐŝƐƚƌŝďƵƚŝŽŶ

 dĂǆĚŵŝŶŝƐƚƌĂƚŝŽŶ



dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϯ͕ϱϭϬ͕ϱϬϬ
ϱ͕ϴϱϲ͕ϭϬϬ
Ϯϭϴ͕ϵϬϬ
ϴϴ͕ϴϬϰ͕ϯϬϬ
Ψϵϴ͕ϯϴϵ͕ϴϬϬ
ϳϯϮ͘ϱ

ϭϯϯ͕ϯϬϬ

;ϴϭϯ͕ϳϬϬͿ
;ΨϲϴϬ͕ϰϬϬͿ
ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗h^dZ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱ͕Ϭϳϭ͕ϬϬϬ
ϵ͕ϮϮϲ͕ϵϬϬ
ϰϱϲ͕ϱϬϬ
ϱϬ͕ϬϬϬ
Ψϭϰ͕ϴϬϰ͕ϰϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϴϱϳ͕ϵϬϬ
;ϰ͕ϰϵϭ͕ϱϬϬͿ
ϰϰϵ͕ϮϬϬ

ϳ͕ϲϵϮ͕ϵϬϬ
Ψϳ͕ϲϵϮ͕ϵϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱ͕Ϭϳϭ͕ϬϬϬ
ϵ͕ϮϮϲ͕ϵϬϬ
ϰϱϲ͕ϱϬϬ
ϳ͕ϳϰϮ͕ϵϬϬ
ΨϮϮ͕ϰϵϳ͕ϯϬϬ

;ΨϮ͕ϭϴϰ͕ϰϬϬͿ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϯ͕Ϯϭϯ͕ϭϬϬͿ
;ϭϯ͕ϳϭϴ͕ϰϬϬͿ
;ϳ͕ϯϬϬͿ
;ϳ͕ϳϰϮ͕ϵϬϬͿ
;ΨϮϰ͕ϲϴϭ͕ϳϬϬͿ

ϵ͕ϮϮϬ͕ϬϬϬ
ϯ͕ϯϬϬ͕ϳϬϬ
Ϯ͕Ϯϴϯ͕ϳϬϬ
Ψϭϰ͕ϴϬϰ͕ϰϬϬ

ϳ͕Ϭϭϲ͕ϯϬϬ
ϲϲϴ͕ϵϬϬ
ϳ͕ϳϬϬ
Ψϳ͕ϲϵϮ͕ϵϬϬ

ϭϲ͕Ϯϯϲ͕ϯϬϬ
ϯ͕ϵϲϵ͕ϲϬϬ
Ϯ͕Ϯϵϭ͕ϰϬϬ
ΨϮϮ͕ϰϵϳ͕ϯϬϬ

;ϰ͕ϱϬϬ͕ϬϬϬͿ
ϯϱ͕ϵϬϬ
Ϯ͕Ϯϳϵ͕ϳϬϬ
;ΨϮ͕ϭϴϰ͕ϰϬϬͿ

;ϮϬ͕ϳϯϲ͕ϯϬϬͿ
;ϯ͕ϵϯϯ͕ϳϬϬͿ
;ϭϭ͕ϳϬϬͿ
;ΨϮϰ͕ϲϴϭ͕ϳϬϬͿ

ϭϳ͘Ϭ

ϴ͘Ϭ

Ϯϱ͘Ϭ

>ŝŶĞ/ƚĞŵƐ

 'ƌĂŶƚWƌŽŐƌĂŵƐ


^ƵƉƉŽƌƚWƌŽŐƌĂŵƐ
h^dZĚŵŝŶŝƐƚƌĂƚŝŽŶ
dŽƚĂů


ƵĚŐĞƚĞĚ&d

Ϯϱ͘Ϭ

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ>
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϬ͕ϵϬϲ͕ϴϬϬ
;ϭϮ͕ϭϭϭ͕ϲϬϬͿ
ϭϬϬ͕ϬϬϬ
ΨϮϴ͕ϴϵϱ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰϬ͕ϵϬϲ͕ϴϬϬ
;ϭϮ͕ϭϭϭ͕ϲϬϬͿ
ϭϬϬ͕ϬϬϬ
ΨϮϴ͕ϴϵϱ͕ϮϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϲ͕ϯϱϱ͕ϴϬϬ
Ϯϯ͕Ϯϵϰ͕ϭϬϬ
ϭϬϬ͕ϬϬϬ
Ψϯϵ͕ϳϰϵ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;Ϯϰ͕ϱϱϭ͕ϬϬϬͿ
ϯϱ͕ϰϬϱ͕ϳϬϬ
ΨϭϬ͕ϴϱϰ͕ϳϬϬ

 >ŝŶĞ/ƚĞŵƐ
'&ZͲDŽƚŝŽŶWŝĐƚƵƌĞ/ŶĐĞŶƚŝǀĞ&ƵŶĚ

 '&ZͲEĂƚŝŽŶĂůWƌŽĨĞƐƐŝŽŶĂůDĞŶΖƐ^ŽĐĐĞƌdĞĂŵ
'&ZͲZƵƌĂů,ĞĂůƚŚĂƌĞ&ĂĐŝůŝƚŝĞƐ

 '&ZͲdŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞ&ƵŶĚ


'&ZͲtŽƌŬĨŽƌĐĞĞǀĞůŽƉŵĞŶƚZĞƐƚĐĐƚ
dŽƚĂů

ϭ͕ϱϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
Ϯϭϴ͕ϵϬϬ
Ϯϰ͕ϬϬϬ͕ϬϬϬ
ϯ͕Ϭϳϲ͕ϯϬϬ
ΨϮϴ͕ϴϵϱ͕ϮϬϬ

ϭ͕ϱϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
Ϯϭϴ͕ϵϬϬ
Ϯϰ͕ϬϬϬ͕ϬϬϬ
ϯ͕Ϭϳϲ͕ϯϬϬ
ΨϮϴ͕ϴϵϱ͕ϮϬϬ

Ϯ͕ϱϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
Ϯϭϴ͕ϵϬϬ
Ϯϱ͕ϬϬϬ͕ϬϬϬ
ϭϭ͕ϵϯϭ͕ϬϬϬ
Ψϯϵ͕ϳϰϵ͕ϵϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
ϴ͕ϴϱϰ͕ϳϬϬ
ΨϭϬ͕ϴϱϰ͕ϳϬϬ
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 ŐĞŶĐǇdĂďůĞ͗ZĞǀdƌĂŶƐĨĞƌƐͲ>
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϴϰ͕ϬϬϬ

ϮϱϬ͕ϬϬϬ
ΨϮϱϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϴϰ͕ϬϬϬ
;ϮϱϬ͕ϬϬϬͿ
;Ψϭϲϲ͕ϬϬϬͿ

Ψϴϰ͕ϬϬϬ

;Ψϴϰ͕ϬϬϬͿ

ϮϱϬ͕ϬϬϬ
ΨϮϱϬ͕ϬϬϬ

;ϭϲϲ͕ϬϬϬͿ
;Ψϭϲϲ͕ϬϬϬͿ

ϴϰ͕ϬϬϬ
Ψϴϰ͕ϬϬϬ

;ϴϰ͕ϬϬϬͿ
;Ψϴϰ͕ϬϬϬͿ

ZĞŵŽƚĞ^ĂůĞƐĐĐŽƵŶƚ;'&ZͿ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ


dŽƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϴϰ͕ϬϬϬͿ

>ŝŶĞ/ƚĞŵƐ

 'ĞŶĞƌĂů&ƵŶĚͲ,Z
dŽƚĂů
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ







,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϭ ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽů
KƉĞƌĂƚŝŽŶƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
KƉĞƌĂƚŝŽŶƐdŽƚĂů

ϱϯ͕ϲϵϴ͕ϯϬϬ

Ϯ͕ϯϱϱ͕ϬϬϬ

Ψϱϯ͕ϲϵϴ͕ϯϬϬ

ΨϮ͕ϯϱϱ͕ϬϬϬ

WĂƌĞŶƚƐŵƉŽǁĞƌĞĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
WĂƌĞŶƚƐŵƉŽǁĞƌĞĚdŽƚĂů

Ϯ͕ϳϮϮ͕ϭϬϬ
ΨϮ͕ϳϮϮ͕ϭϬϬ

ΨϬ

ϱϮϲ͕ϯϬϬ
ϵϬ͕ϯϬϬ
Ψϲϭϲ͕ϲϬϬ

ΨϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϰϭϲ͕ϭϬϬ
Ψϰϭϲ͕ϭϬϬ

ΨϬ

Ϯϴϵ͕ϴϬϬ
;ϭϱϵ͕ϲϬϬͿ
ΨϭϯϬ͕ϮϬϬ

ΨϬ

'ƌĂŶĚdŽƚĂů

ϱϳ͕Ϯϴϱ͕ϱϬϬ
;ϲϵ͕ϯϬϬͿ
Ψϱϳ͕Ϯϭϲ͕ϮϬϬ

Ϯ͕ϳϮϮ͕ϭϬϬ
ΨϮ͕ϳϮϮ͕ϭϬϬ


ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽůdŽƚĂů










ϭ ŽŵŵĞƌĐĞ
ƵŝůĚŝŶŐ/ŶƐƉĞĐƚŽƌdƌĂŝŶŝŶŐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ƵŝůĚŝŶŐ/ŶƐƉĞĐƚŽƌdƌĂŝŶŝŶŐdŽƚĂů
ŽŵŵĞƌĐĞ'ĞŶĞƌĂůZĞŐƵůĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ŽŵŵĞƌĐĞ'ĞŶĞƌĂůZĞŐƵůĂƚŝŽŶdŽƚĂů

Ψϱϲ͕ϰϮϬ͕ϰϬϬ

ϱϬϯ͕ϲϬϬ
ϲϵϴ͕ϰϬϬ
;ϰϮϲ͕ϱϬϬͿ
Ψϳϳϱ͕ϱϬϬ

ΨϮ͕ϯϱϱ͕ϬϬϬ

Ψϲϭϲ͕ϲϬϬ

ϭϰϲ͕ϰϬϬ

Ϯ͕ϬϬϬ

Ψϭϰϲ͕ϰϬϬ

ΨϮ͕ϬϬϬ

ϲϵ͕ϴϬϬ
Ϯϴ͕ϵϮϵ͕ϭϬϬ
ϰϭϰ͕ϴϬϬ
ϭ͕ϵϭϰ͕ϯϬϬ
ϭϯϮ͕ϭϬϬ
Ψϯϭ͕ϰϲϬ͕ϭϬϬ

ϰϴϳ͕ϬϬϬ

Ψϰϴϳ͕ϬϬϬ

ϭ͕ϯϬϬ
ϮϬϬ
ϱϭϵ͕ϱϬϬ
ϳϱ͕ϮϬϬ
ϵ͕ϮϬϬ
ϯϵ͕ϬϬϬ
Ϯ͕ϱϬϬ
Ψϲϰϲ͕ϵϬϬ

Ψϰϭϲ͕ϭϬϬ

ΨϬ

ΨϭϯϬ͕ϮϬϬ

ΨϬ

ϭϬϬ
ϲϲϰ͕ϭϬϬ
ϮϬϬ
ϭ͕ϲϬϬ
ϭϬϬ
Ψϲϲϲ͕ϭϬϬ

Ϯϲϰ͕ϱϬϬ

ϱϴϴ͕ϱϬϬ
Ψϴϱϯ͕ϬϬϬ

Ψϱϵ͕ϵϯϴ͕ϯϬϬ

ϲϱϮ͕ϬϬϬ
ϲϵϴ͕ϰϬϬ
;ϰϮϲ͕ϱϬϬͿ
ΨϵϮϯ͕ϵϬϬ

ϳϭ͕ϮϬϬ
ϮϬϬ
ϯϬ͕ϴϲϰ͕ϮϬϬ
ϳϱ͕ϮϬϬ
ϰϮϰ͕ϮϬϬ
Ϯ͕ϱϰϯ͕ϰϬϬ
ϭϯϰ͕ϳϬϬ
Ψϯϰ͕ϭϭϯ͕ϭϬϬ











KĨĨŝĐĞŽĨŽŶƐƵŵĞƌ^ĞƌǀŝĐĞƐWƌŽĨĞƐƐŝŽŶĂůĂŶĚdĞĐŚŶŝĐĂů^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ϱϬϯ͕ϭϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϱϬϯ͕ϭϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϭϬϯ͕ϭϬϬͿ
KĨĨŝĐĞŽĨŽŶƐ͘^ǀĐƐWƌŽĨΘdĞĐŚ^ǀĐƐdŽƚĂů
ΨϵϬϯ͕ϭϬϬ
WƵďůŝĐhƚŝůŝƚŝĞƐWƌŽĨĞƐƐŝŽŶĂůĂŶĚdĞĐŚŶŝĐĂů^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ϭϱϬ͕ϬϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϭϬϬ͕ϬϬϬ
WƵďůŝĐhƚŝůŝƚŝĞƐWƌŽĨΘdĞĐŚ^ǀĐƐdŽƚĂů
ΨϮϱϬ͕ϬϬϬ
ŽŵŵĞƌĐĞdŽƚĂů
ϭ ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

Ψϯϯ͕ϯϴϴ͕ϳϬϬ

ΨϬ

ΨϬ
Ψϲϯϯ͕ϰϬϬ

Ϯ͕ϱϵϳ͕ϮϬϬ
ΨϮ͕ϱϵϳ͕ϮϬϬ

ΨϬ

ϲ͕ϵϱϲ͕ϭϬϬ

ϭϱϬ͕ϬϬϬ
;ϮϱϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϲϰϴ͕ϵϬϬ

Ψϲϲϲ͕ϭϬϬ

ϰϴ͕ϰϬϬ
ϴ͕ϭϬϬ
Ψϱϲ͕ϱϬϬ

ϴϯ͕ϰϬϬ
Ψϴϯ͕ϰϬϬ

ΨϬ

ϱϬϯ͕ϭϬϬ
ϱϬϯ͕ϭϬϬ
;ϭϬϯ͕ϭϬϬͿ
ΨϵϬϯ͕ϭϬϬ

ΨϬ

ϭϱϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ΨϮϱϬ͕ϬϬϬ

Ψϴϱϯ͕ϬϬϬ

ΨϬ

Ψϯϲ͕ϭϵϬ͕ϭϬϬ

Ϯ͕ϳϮϵ͕ϬϬϬ
ϴ͕ϭϬϬ
ΨϮ͕ϳϯϳ͕ϭϬϬ







ƵƐŝŶĞƐƐĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ƵƐŝŶĞƐƐĞǀĞůŽƉŵĞŶƚdŽƚĂů

Ϯϱϱ͕ϲϬϬ
ϰϴϬ͕ϮϬϬ
ϭϬϯ͕ϮϬϬ
Ψϳ͕ϳϵϱ͕ϭϬϬ

;ΨϭϬϬ͕ϬϬϬͿ

ϳϵ͕ϬϬϬ
ϭϭ͕ϰϬϬ
Ϯ͕ϮϬϬ
ϰ͕ϴϬϬ
ϯ͕ϰϬϬ
ΨϭϬϬ͕ϴϬϬ

ϯ͕ϳϬϬ
ϭϬϬ
ϮϬϬ
ϭϬϬ
Ψϰ͕ϭϬϬ

ϭϮϬ͕ϬϬϬ
ΨϭϮϬ͕ϬϬϬ

ϳ͕ϭϴϴ͕ϴϬϬ
;Ϯϯϴ͕ϲϬϬͿ
Ϯϱϳ͕ϵϬϬ
ϰϴϱ͕ϮϬϬ
ϮϮϲ͕ϳϬϬ
Ψϳ͕ϵϮϬ͕ϬϬϬ
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,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
KĨĨŝĐĞŽĨdŽƵƌŝƐŵ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KĨĨŝĐĞŽĨdŽƵƌŝƐŵdŽƚĂů
WĂƐƐͲdŚƌŽƵŐŚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WĂƐƐͲdŚƌŽƵŐŚdŽƚĂů
WĞƚĞ^ƵĂǌŽhƚĂŚƚŚůĞƚŝĐƐŽŵŵŝƐƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WĞƚĞ^ƵĂǌŽhƚĂŚƚŚůĞƚŝĐƐŽŵŵ͘dŽƚĂů
^dDĐƚŝŽŶĞŶƚĞƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^dDĐƚŝŽŶĞŶƚĞƌdŽƚĂů

dĂůĞŶƚZĞĂĚǇhƚĂŚĞŶƚĞƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dĂůĞŶƚZĞĂĚǇhƚĂŚĞŶƚĞƌdŽƚĂů

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϰ͕Ϯϵϰ͕ϬϬϬ
ϭϭϴ͕ϬϬϬ
Ϯϱ͕ϯϬϴ͕ϵϬϬ
ϯϯϲ͕ϱϬϬ
ΨϯϬ͕Ϭϱϳ͕ϰϬϬ

ϭϵϭ͕ϭϬϬ
Ψϭϵϭ͕ϭϬϬ

ϳ͕Ϯϱϴ͕ϴϬϬ

ϴϱϬ͕ϬϬϬ
ϭϯ͕ϬϱϬ͕ϬϬϬ

Ψϳ͕Ϯϱϴ͕ϴϬϬ

Ψϭϯ͕ϵϬϬ͕ϬϬϬ

ϭϳϬ͕ϬϬϬ
ϲϳ͕ϱϬϬ
ΨϮϯϳ͕ϱϬϬ

ϭ͕ϱϭϵ͕ϲϬϬ
ΨϭϮ͕ϯϮϲ͕ϬϬϬ

ΨϬ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭϬ͕ϭϬϬ
ϲ͕ϰϬϬ
Ψϴϰ͕ϴϬϬ

ϲϬϬ

Ϯ͕ϬϬϬ͕ϬϬϬ

ΨϮ͕ϵϬϬ

ΨϮ͕ϬϬϬ͕ϬϬϬ

ϰ͕ϯϱϰ͕ϭϬϬ
ϭϬ͕ϱϬϬ
ϭϭϴ͕ϬϬϬ
Ϯϳ͕ϱϭϬ͕ϳϬϬ
ϯϰϮ͕ϵϬϬ
ΨϯϮ͕ϯϯϲ͕ϮϬϬ

ϭ͕ϴϭϬ͕ϲϬϬ
ϯ͕ϱϲϬ͕ϵϬϬ
ϭϲ͕ϭϬϬ
Ψϱ͕ϯϴϳ͕ϲϬϬ

ϵ͕ϵϭϵ͕ϰϬϬ
ϭϲ͕ϲϭϬ͕ϵϬϬ
ϭϲ͕ϭϬϬ
ΨϮϲ͕ϱϰϲ͕ϰϬϬ

ΨϬ

ΨϬ

ϭϳ͕ϬϬϬ
Ϯ͕ϭϬϬ
ϭϲ͕ϰϬϬ
Ψϯϱ͕ϱϬϬ

ΨϬ

ΨϬ

ϭϬϬ

ΨϭϬϬ

ΨϬ

ϵϬϬ

;ϭϬ͕ϴϮϰ͕ϯϬϬͿ
;Ϯ͕ϭϬϬͿ
;ϭ͕ϱϯϲ͕ϵϬϬͿ
;ΨϭϮ͕ϯϲϯ͕ϯϬϬͿ

ϵϬϬ
Ψϭ͕ϴϬϬ

ΨϬ

ϭϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϭϬϬ͕ϬϬϬ

ϭ͕ϱϬϬ͕ϬϬϬ
;ϴϰϬ͕ϬϬϬͿ
ϭ͕ϱϬϬ͕ϬϬϬ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
Ψϭ͕ϱϬϬ͕ϬϬϬ

;ΨϴϰϬ͕ϬϬϬͿ

ϮϱϬ͕ϬϬϬ
ΨϮϱϬ͕ϬϬϬ

ΨϬ

'ƌĂŶĚdŽƚĂů

Ϯ͕ϯϬϬ

ΨϬ

ΨϬ

^͘͘ϴ
;/^&ŝůůͿ

ϱϳ͕ϴϬϬ
ϭϬ͕ϱϬϬ

ϯ͕ϱϬϬ
ϱϬϬ
ϭ͕ϳϬϬ
Ψϱ͕ϳϬϬ

ϭϬ͕ϴϬϲ͕ϰϬϬ

hƚĂŚKĨĨŝĐĞŽĨKƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
hƚĂŚKĨĨŝĐĞŽĨKƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶdŽƚĂů
ZƵƌĂůŵƉůŽǇŵĞŶƚǆƉĂŶƐŝŽŶWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZƵƌĂůŵƉůŽǇŵĞŶƚǆƉĂŶƐŝŽŶWƌŽdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

ΨϬ

ϱ͕ϭϬϬ
ϭ͕ϰϬϬ
Ψϲ͕ϱϬϬ

ΨϬ

ΨϬ

ϭϳϯ͕ϲϬϬ
ϱϬϬ
ϲϵ͕ϮϬϬ
ΨϮϰϯ͕ϯϬϬ

ΨϬ

ϭϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϭϬϬ͕ϬϬϬ

ϭ͕ϱϬϬ͕ϬϬϬ
;ϴϰϬ͕ϬϬϬͿ
ϭ͕ϱϬϬ͕ϬϬϬ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
ΨϲϲϬ͕ϬϬϬ

ΨϬ

ϭ͕ϭϲϲ͕ϬϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ
Ψϱ͕ϭϲϲ͕ϬϬϬ

ϭ͕ϰϮϭ͕ϭϬϬ
ϰ͕ϬϬϭ͕ϰϬϬ
Ψϱ͕ϰϮϮ͕ϱϬϬ

ZƵƌĂůŽǁŽƌŬŝŶŐĂŶĚ/ŶŶŽǀĂƚŝŽŶĞŶƚĞƌ'ƌĂŶƚWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚ
ZƵƌĂůŽǁŽƌŬŝŶŐΘ/ŶŶŽǀƚƌ'ƌĂŶƚdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

ZƵƌĂůZĂƉŝĚDĂŶƵĨĂĐƚƵƌŝŶŐ'ƌĂŶƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ZƵƌĂůZĂƉŝĚDĂŶƵĨĂĐƚƵƌŝŶŐ'ƌĂŶƚdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

ΨϮ͕ϰϭϬ͕ϯϬϬ

Ψϳϳ͕ϵϲϱ͕ϱϬϬ




ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚdŽƚĂů

ΨϲϮ͕ϬϮϮ͕ϬϬϬ

Ψϭϯ͕ϭϱϭ͕ϭϬϬ

ΨϮϴϵ͕ϴϬϬ

ΨϵϮ͕ϯϬϬ
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,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
ϭ &ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐdŽƚĂů
ϭ ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
ƌƚƐĂŶĚDƵƐĞƵŵƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ƌƚƐĂŶĚDƵƐĞƵŵƐdŽƚĂů
ƌƚƐĂŶĚDƵƐĞƵŵƐͲDƵƐĞƵŵ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ƌƚƐĂŶĚDƵƐĞƵŵƐͲDƵƐĞƵŵ^ǀĐƐdŽƚĂů
ŽŵŵŝƐƐŝŽŶŽŶ^ĞƌǀŝĐĞĂŶĚsŽůƵŶƚĞĞƌŝƐŵ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
Žŵŵ͘ŽŶ^ĞƌǀŝĐĞΘsŽůƵŶƚĞĞƌŝƐŵdŽƚĂů
,ŝƐƚŽƌŝĐĂů^ŽĐŝĞƚǇ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ŝƐƚŽƌŝĐĂů^ŽĐŝĞƚǇdŽƚĂů
/ŶĚŝĂŶĨĨĂŝƌƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶĚŝĂŶĨĨĂŝƌƐdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϳ͕ϳϵϴ͕ϴϬϬ
Ψϳ͕ϳϵϴ͕ϴϬϬ

ϴϬ͕ϱϬϬ
ΨϴϬ͕ϱϬϬ

ϭϴϴ͕ϵϬϬ
Ψϭϴϴ͕ϵϬϬ

ϯϯ͕ϳϬϬ
Ψϯϯ͕ϳϬϬ

ϯ͕ϴϰϱ͕ϱϬϬ

ϯ͕ϬϬϬ

ϱϱ͕ϰϬϬ
ϴ͕ϴϬϬ

ϴϭ͕ϱϬϬ

ϵ͕ϱϬϬ
ϭϰϴ͕ϭϬϬ
ϳϲϮ͕ϵϬϬ
;ϯϵϮ͕ϱϬϬͿ
Ψϰ͕ϯϳϯ͕ϱϬϬ

;Ϯ͕ϬϬϬͿ
;ϲϮ͕ϮϬϬͿ

ϭ͕ϰϬϬ

Ϯ͕ϵϬϬ

;Ψϲϭ͕ϮϬϬͿ

Ψϲϱ͕ϲϬϬ

Ψϴϰ͕ϰϬϬ

ϰ͕ϰϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ

ϯϴ͕ϮϬϬ
ϴ͕ϮϬϬ
Ϯ͕ϮϬϬ
Ϯ͕ϮϬϬ

ϭ͕ϴϬϬ

ΨϮ͕ϬϬϰ͕ϰϬϬ

ΨϱϬ͕ϴϬϬ

Ψϭ͕ϴϬϬ

ϯ͕Ϭϭϳ͕ϭϬϬ
ϳϯϯ͕ϳϬϬ
ϵϳ͕ϲϬϬ
ϭ͕ϲϬϬ͕ϬϬϬ
ϯ͕Ϭϯϳ͕ϯϬϬ
;Ϯ͕ϴϯϳ͕ϯϬϬͿ
Ψϱ͕ϲϰϴ͕ϰϬϬ

Ϯϲϯ͕ϯϬϬ
Ϯ͕ϬϬϬ
ΨϮϲϱ͕ϯϬϬ

ΨϬ

ϮϰϬ͕ϬϬϬ
ϰ͕ϲϳϬ͕ϭϬϬ
ϳ͕ϳϬϬ
Ψϰ͕ϵϭϳ͕ϴϬϬ

ϭϮϰ͕ϵϬϬ
ϭϮϭ͕ϴϬϬ
;ϭϮϭ͕ϴϬϬͿ
ΨϭϮϰ͕ϵϬϬ

ϯϬ͕ϬϬϬ
ΨϯϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϵϬϬ
ϮϬϬ
ϭϵ͕ϭϬϬ

ϱϬϬ

ΨϮϬ͕ϮϬϬ

ΨϱϬϬ

ΨϬ

ϯϯϰ͕ϴϬϬ

ϲ͕ϲϬϬ

ϲϬ͕ϰϬϬ
ϱϰ͕ϮϬϬ
ϭϬϬ͕ϬϬϬ
;ϵϵ͕ϱϬϬͿ
Ψϰϰϵ͕ϵϬϬ

ϱ͕ϬϬϬ
ϱϬϬ
ϵϬϬ
ϵϬϬ

Ψϲ͕ϲϬϬ

Ψϳ͕ϯϬϬ

ΨϬ

ϴ͕ϭϬϭ͕ϵϬϬ
Ψϴ͕ϭϬϭ͕ϵϬϬ

ΨϬ

ϯ͕ϵϴϱ͕ϰϬϬ
ϴ͕ϴϬϬ
ϳ͕ϱϬϬ
ϵϬ͕ϮϬϬ
ϳϲϮ͕ϵϬϬ
;ϯϵϮ͕ϱϬϬͿ
Ψϰ͕ϰϲϮ͕ϯϬϬ

ΨϬ

ϯ͕Ϭϲϭ͕ϱϬϬ
Ϯ͕ϬϬϴ͕ϮϬϬ
ϳϯϱ͕ϵϬϬ
ϵϵ͕ϴϬϬ
ϭ͕ϲϬϬ͕ϬϬϬ
ϯ͕Ϭϯϳ͕ϯϬϬ
;Ϯ͕ϴϯϳ͕ϯϬϬͿ
Ψϳ͕ϳϬϱ͕ϰϬϬ

ΨϬ

Ϯϲϯ͕ϯϬϬ
Ϯ͕ϬϬϬ
ΨϮϲϱ͕ϯϬϬ

ϮϬϱ͕ϮϬϬ

ΨϬ

ΨϬ

'ƌĂŶĚdŽƚĂů

ΨϮϬϱ͕ϮϬϬ

ϰϰϲ͕ϭϬϬ
ϮϬϬ
ϰ͕ϲϴϵ͕ϳϬϬ
ϯϳ͕ϳϬϬ
Ψϱ͕ϭϳϯ͕ϳϬϬ

ΨϬ

ϭϮϰ͕ϵϬϬ
ϭϮϭ͕ϴϬϬ
;ϭϮϭ͕ϴϬϬͿ
ΨϭϮϰ͕ϵϬϬ

ΨϬ

ϯϰϲ͕ϰϬϬ
ϱϬϬ
ϲϭ͕ϯϬϬ
ϱϱ͕ϭϬϬ
ϭϬϬ͕ϬϬϬ
;ϵϵ͕ϱϬϬͿ
Ψϰϲϯ͕ϴϬϬ






WĂƐƐͲdŚƌŽƵŐŚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
WĂƐƐͲdŚƌŽƵŐŚdŽƚĂů

ϭ͕ϱϭϳ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
Ψϭ͕ϲϭϳ͕ϬϬϬ

;ϰϴϰ͕ϳϬϬͿ
ϭ͕ϵϯϵ͕ϳϬϬ
ϲ͕ϬϬϬ
Ψϭ͕ϰϲϭ͕ϬϬϬ

ϱϬ͕ϬϬϬ
ϭ͕ϰϰϱ͕ϬϬϬ
ΨϬ

ΨϬ

Ψϭ͕ϰϵϱ͕ϬϬϬ

ϭ͕ϬϴϮ͕ϯϬϬ
ϯ͕ϯϴϰ͕ϳϬϬ
ϭϬϲ͕ϬϬϬ
Ψϰ͕ϱϳϯ͕ϬϬϬ
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,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
^ƚĂƚĞ,ŝƐƚŽƌǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞ,ŝƐƚŽƌǇdŽƚĂů

Ϯ͕ϰϭϯ͕ϯϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϵϱ͕ϬϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭ͕ϮϯϮ͕ϵϬϬ
ϴϲ͕ϱϬϬ
ϲϬ͕ϬϬϬ
;ϲϬ͕ϬϬϬͿ
Ψϯ͕ϳϯϮ͕ϳϬϬ

Ϯϱ͕ϬϬϬ

ϰϴ͕ϲϬϬ
ϴ͕ϵϬϬ
ϮϮ͕ϬϬϬ
ϭ͕ϳϬϬ

Ϯ͕ϭϬϬ

ΨϭϮϬ͕ϬϬϬ

Ψϴϭ͕ϮϬϬ

ΨϮ͕ϰϬϬ

ϰ͕ϱϴϳ͕ϲϬϬ

;ϴϰϯ͕ϬϬϬͿ

;ϭ͕ϮϬϬͿ

;ϮϬϲ͕ϵϬϬͿ

ϰϯ͕ϱϬϬ
ϴ͕ϳϬϬ
ϮϬ͕ϱϬϬ
ϰϭ͕ϵϬϬ

;ϵϬϬͿ
;Ϯ͕ϲϬϬͿ

;Ψϭ͕Ϭϰϵ͕ϵϬϬͿ

Ψϭϭϰ͕ϲϬϬ

;Ψϰ͕ϳϬϬͿ

ϱ͕ϬϬϬ
ϯϬϬ

Ψϱ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů
Ϯ͕ϱϱϵ͕ϬϬϬ
ϭϯ͕ϵϬϬ
ϭ͕Ϯϱϱ͕ϮϬϬ
ϭϭϯ͕ϮϬϬ
ϲϬ͕ϬϬϬ
;ϲϬ͕ϬϬϬͿ
Ψϯ͕ϵϰϭ͕ϯϬϬ




















^ƚĂƚĞ>ŝďƌĂƌǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞ>ŝďƌĂƌǇdŽƚĂů
^dDĐƚŝŽŶĞŶƚĞƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^dDĐƚŝŽŶĞŶƚĞƌdŽƚĂů
,ĞƌŝƚĂŐĞĂŶĚƌƚƐdŽƚĂů
ϭ /ŶƐƵƌĂŶĐĞ
ĂŝůŽŶĚWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĂŝůŽŶĚWƌŽŐƌĂŵdŽƚĂů
,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞĐƚƵĂƌǇ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞĐƚƵĂƌǇdŽƚĂů
/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚĚŵŝŶdŽƚĂů

ϭ͕ϴϲϵ͕ϯϬϬ
Ϯ͕Ϯϰϱ͕ϬϬϬ
ϮϮϵ͕ϴϬϬ
;ϮϮϵ͕ϴϬϬͿ
Ψϴ͕ϳϬϭ͕ϵϬϬ

ΨϬ
ΨϮϵ͕ϴϯϭ͕ϰϬϬ

ϯϱ͕ϵϬϬ
Ψϯϱ͕ϵϬϬ

ϮϬϬ͕ϬϬϬ
ϭϬϴ͕ϯϬϬ
;ϴϳ͕ϯϬϬͿ
ΨϮϮϭ͕ϬϬϬ

ΨϬ
ΨϮ͕ϱϭϬ͕ϵϬϬ

ΨϬ

Ψϯϯϵ͕ϳϬϬ

ϭ͕ϯϬϬ
Ψϭ͕ϯϬϬ

ΨϬ

ϱ͕ϴϮϰ͕ϯϬϬ
Ϯϳ͕ϭϬϬ
ϭ͕ϱϯϲ͕ϵϬϬ
Ψϳ͕ϯϴϴ͕ϯϬϬ

ϱ͕ϴϮϰ͕ϯϬϬ
Ϯϳ͕ϭϬϬ
ϭ͕ϱϯϲ͕ϵϬϬ
Ψϳ͕ϯϴϴ͕ϯϬϬ

Ψϴϰ͕ϰϬϬ

Ψϵ͕Ϭϵϯ͕ϱϬϬ

Ψϰϭ͕ϴϱϵ͕ϵϬϬ

ΨϬ

ΨϬ

ϯϳ͕ϮϬϬ
Ψϯϳ͕ϮϬϬ

ΨϬ

ϮϬϰ͕ϵϬϬ
ϭϬϴ͕ϯϬϬ
;ϴϳ͕ϯϬϬͿ
ΨϮϮϱ͕ϵϬϬ

ϰ͕ϵϬϬ

ΨϬ

ϭϮ͕ϵϯϭ͕ϴϬϬ
ϯϬϬ͕ϬϬϬ
ϴ͕ϳϬϬ
Ϯ͕ϲϳϵ͕ϭϬϬ
;Ϯ͕Ϯϵϲ͕ϰϬϬͿ
Ψϭϯ͕ϲϮϯ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϰ͕ϵϬϬ

ϯ͕ϳϴϲ͕ϵϬϬ
ϴ͕ϳϬϬ
ϭ͕ϴϴϴ͕ϵϬϬ
Ϯ͕Ϭϳϳ͕ϰϬϬ
ϮϮϵ͕ϴϬϬ
;ϮϮϵ͕ϴϬϬͿ
Ψϳ͕ϳϲϭ͕ϵϬϬ

ΨϬ

ϮϭϬ͕ϵϬϬ
ϯϮ͕ϰϬϬ
Ϯϳ͕ϭϬϬ

ϯϴϯ͕ϰϬϬ

ΨϮϳϬ͕ϰϬϬ

Ψϯϴϰ͕ϲϬϬ

ϵ͕ϴϬϬ
ϲ͕ϯϬϬ
ϲ͕ϴϬϬ

ϭ͕ϮϬϬ

ΨϮϮ͕ϵϬϬ

ϵ͕ϴϬϬ
ϭϯ͕ϱϯϮ͕ϰϬϬ
ϯϵ͕ϮϬϬ
ϯϮϴ͕ϯϬϬ
ϴ͕ϳϬϬ
Ϯ͕ϲϳϵ͕ϭϬϬ
;Ϯ͕Ϯϵϲ͕ϰϬϬͿ
Ψϭϰ͕ϯϬϭ͕ϭϬϬ








dŝƚůĞ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
dŝƚůĞ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵdŽƚĂů
/ŶƐƵƌĂŶĐĞdŽƚĂů

ϰ͕ϰϬϬ
ϭϮϰ͕ϯϬϬ
ϭϭϯ͕ϴϬϬ
;ϭϭϯ͕ϴϬϬͿ
ΨϭϮϴ͕ϳϬϬ
Ψϭϰ͕ϬϬϴ͕ϴϬϬ

Ϯ͕ϱϬϬ

ΨϬ

ΨϮ͕ϱϬϬ

ΨϬ

ΨϮϳϵ͕ϭϬϬ

ΨϬ
Ψϯϴϰ͕ϲϬϬ

ΨϬ
ΨϮϮ͕ϵϬϬ

ϰ͕ϰϬϬ
ϭϮϲ͕ϴϬϬ
ϭϭϯ͕ϴϬϬ
;ϭϭϯ͕ϴϬϬͿ
Ψϭϯϭ͕ϮϬϬ
Ψϭϰ͕ϲϵϱ͕ϰϬϬ
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,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
ϭ >ĂďŽƌŽŵŵŝƐƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WƌŝǀĂƚĞWƵƌƉŽƐĞdƌƵƐƚ&ƵŶĚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
>ĂďŽƌŽŵŵŝƐƐŝŽŶdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϲ͕ϱϵϮ͕ϱϬϬ
ϱ͕ϭϳϬ͕ϬϬϬ
Ϯ͕ϴϲϱ͕ϴϬϬ
ϯϮ͕ϲϬϬ
ϴϭ͕ϭϬϬ

ϭϮ͕ϳϬϬ
ϴϬ͕ϬϬϬ

Ψϭϰ͕ϳϰϮ͕ϬϬϬ

ΨϵϮ͕ϳϬϬ

ϭϯϲ͕ϱϬϬ
Ϯϯ͕ϵϬϬ
ϵϵ͕ϳϬϬ
ϴϯ͕ϮϬϬ
ϴϬϬ
ϭ͕ϴϬϬ
Ϯ͕ϵϬϬ
Ψϯϰϴ͕ϴϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭϭϳ͕ϮϬϬ

ΨϬ

ϲ͕ϴϰϲ͕ϮϬϬ
Ϯϯ͕ϵϬϬ
ϱ͕Ϯϴϲ͕ϲϬϬ
Ϯ͕ϵϲϰ͕ϵϬϬ
ϭϭϯ͕ϰϬϬ
ϴϯ͕ϱϬϬ
ϯ͕ϭϬϬ
Ψϭϱ͕ϯϮϭ͕ϲϬϬ

ΨϬ

Ϯ͕ϲϰϭ͕ϴϬϬ
ϲϬϬ
ϭϬ͕ϭϬϬ
ϲϭϮ͕ϮϬϬ
;ϰϵϵ͕ϬϬϬͿ
ΨϮ͕ϳϲϱ͕ϳϬϬ

ϭϲ͕ϵϬϬ
ϯ͕ϮϬϬ
ϲϬϬ
ϮϬϬ
Ψϭϯϴ͕ϭϬϬ

'ƌĂŶĚdŽƚĂů

ϭ WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶdŽƚĂů

Ϯ͕ϱϳϯ͕ϲϬϬ
ϲϬϬ
ϵ͕ϴϬϬ
ϲϭϮ͕ϮϬϬ
;ϰϵϵ͕ϬϬϬͿ
ΨϮ͕ϲϵϳ͕ϮϬϬ

ϭ dĂǆŽŵŵŝƐƐŝŽŶ
>ŝĐĞŶƐĞWůĂƚĞƐWƌŽĚƵĐƚŝŽŶ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ŝĐĞŶƐĞWůĂƚĞƐWƌŽĚƵĐƚŝŽŶdŽƚĂů

ϯ͕ϰϬϵ͕ϬϬϬ
ϭϵϲ͕ϳϬϬ
;ϭϯϱ͕ϳϬϬͿ
Ψϯ͕ϰϳϬ͕ϬϬϬ

Ψϭϯϯ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ϯ͕ϱϰϮ͕ϯϬϬ
ϭϵϲ͕ϳϬϬ
;ϭϯϱ͕ϳϬϬͿ
Ψϯ͕ϲϬϯ͕ϯϬϬ

>ŝƋƵŽƌWƌŽĨŝƚŝƐƚƌŝďƵƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
>ŝƋƵŽƌWƌŽĨŝƚŝƐƚƌŝďƵƚŝŽŶdŽƚĂů

ϱ͕ϴϱϲ͕ϭϬϬ
Ψϱ͕ϴϱϲ͕ϭϬϬ

;Ϯϳϴ͕ϴϬϬͿ
;ΨϮϳϴ͕ϴϬϬͿ

ΨϬ

ΨϬ

ΨϬ

ϱ͕ϱϳϳ͕ϯϬϬ
Ψϱ͕ϱϳϳ͕ϯϬϬ

Ϯϭϴ͕ϵϬϬ
ΨϮϭϴ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϭϴ͕ϵϬϬ
ΨϮϭϴ͕ϵϬϬ

ZƵƌĂů,ĞĂůƚŚĂƌĞ&ĂĐŝůŝƚŝĞƐŝƐƚƌŝďƵƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ZƵƌĂů,ĞĂůƚŚĂƌĞ&ĂĐŝůŝƚŝĞƐŝƐƚƌŝď͘dŽƚĂů
dĂǆĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
dĂǆĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

Ϯϴ͕ϴϲϲ͕ϬϬϬ

ϲϴ͕ϳϬϬ

;ϱϬϬͿ

ϯϬϬ

ΨϬ

Ψϲϵ͕ϬϬϬ

;ΨϱϬϬͿ

ϭϯϯ͕ϯϬϬ

ϱ͕ϴϱϳ͕ϰϬϬ
ϮϮ͕ϰϯϯ͕ϱϬϬ
ϭϯϵ͕ϳϬϬ
ϱϵϱ͕ϭϬϬ
ϳ͕Ϯϲϱ͕ϮϬϬ
ϭϲϳ͕ϳϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ψϴϴ͕ϰϴϬ͕ϬϬϬ

Ψϰϲϳ͕ϭϬϬ

Ψϭ͕ϳϲϭ͕ϵϬϬ

Ψϭ͕ϴϱϱ͕ϰϬϬ

ΨϮϮ͕ϱϬϬ

ϯϬ͕ϵϯϴ͕ϭϬϬ
ϭϯϭ͕ϳϬϬ
Ϯϯ͕ϬϬϵ͕ϰϬϬ
ϵϳ͕ϭϬϬ
ϱ͕ϴϱϳ͕ϰϬϬ
ϮϮ͕ϵϵϬ͕ϴϬϬ
ϭϰϯ͕ϱϬϬ
ϲϭϯ͕ϭϬϬ
ϳ͕ϲϯϮ͕ϵϬϬ
ϭϳϮ͕ϵϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ΨϵϮ͕ϱϴϲ͕ϵϬϬ

Ψϵϴ͕ϬϮϱ͕ϬϬϬ

ΨϯϮϭ͕ϲϬϬ

Ψϭ͕ϳϲϭ͕ϵϬϬ

Ψϭ͕ϴϱϱ͕ϰϬϬ

ΨϮϮ͕ϱϬϬ

ΨϭϬϭ͕ϵϴϲ͕ϰϬϬ

ϮϮ͕ϭϱϱ͕ϰϬϬ

ϭϮϯ͕ϬϬϬ
ϵϵ͕ϬϬϬ

ϱϴ͕ϴϬϬ

ϭϴϲ͕ϯϬϬ

ϱϱϬ͕ϮϬϬ
ϭϮϰ͕ϮϬϬ
ϰϯϮ͕ϯϬϬ
ϵϳ͕ϭϬϬ

ϭ͕ϯϵϴ͕ϵϬϬ

ϯϲϱ͕ϭϬϬ
ϯ͕ϴϬϬ
ϭϴ͕ϬϬϬ
ϭϲϲ͕ϬϬϬ
ϱ͕ϮϬϬ

ϭϯϯ͕ϰϬϬ

ϰϬϬ

ϭϱ͕ϬϬϬ

ϳ͕ϱϬϬ
ϯϮϮ͕ϳϬϬ


dĂǆŽŵŵŝƐƐŝŽŶdŽƚĂů


ϭ h^dZ
 'ƌĂŶƚWƌŽŐƌĂŵƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ƌĂŶƚWƌŽŐƌĂŵƐdŽƚĂů


ΨϬ

ΨϬ

ΨϬ

ΨϬ

;ϰ͕ϱϬϬ͕ϬϬϬͿ
;Ψϰ͕ϱϬϬ͕ϬϬϬͿ

;ϰ͕ϱϬϬ͕ϬϬϬͿ
;Ψϰ͕ϱϬϬ͕ϬϬϬͿ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ









,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
^ƵƉƉŽƌƚWƌŽŐƌĂŵƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƵƉƉŽƌƚWƌŽŐƌĂŵƐdŽƚĂů
h^dZĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
h^dZĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů



ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϭ ŽŵŵĞƌĐĞ
ƌĐŚŝƚĞĐƚƵƌĞĚƵĐĂƚŝŽŶĂŶĚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ƌĐŚŝƚĞĐƚƵƌĞĚƵΘŶĨ&ƵŶĚdŽƚĂů





^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ

ϰϯϵ͕ϭϬϬ
ΨϮ͕ϮϮϳ͕ϱϬϬ

ΨϬ

ϯϱ͕ϵϬϬ
ϰ͕ϳϬϬ
ϵ͕ϮϬϬ
Ψϰϵ͕ϴϬϬ

ϰϬϬ
ΨϮ͕ϰϬϬ

ΨϬ

Ψϱ͕ϱϮϲ͕ϮϬϬ

ΨϬ

Ψϴϰ͕ϵϬϬ

Ψϯ͕ϮϬϬ

;Ψϳ͕ϳϵϴ͕ϳϬϬͿ

Ψϰ͕ϲϮϳ͕ϲϬϬ

Ψϯ͕ϲϳϯ͕ϰϬϬ

ϭ͕ϳϴϴ͕ϰϬϬ

h^dZdŽƚĂů

^͘͘ϴ
;/^&ŝůůͿ

ϯϬ͕ϴϬϬ
ϯ͕ϴϬϬ
ϱϬϬ
Ψϯϱ͕ϭϬϬ

ϭϲ͕ϭϬϬ
Ψϯ͕Ϯϵϴ͕ϳϬϬ

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů



,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϯ͕ϮϴϮ͕ϲϬϬ





^͘͘Ϯ
;DĂŝŶŝůůͿ

ΨϯϮϰ͕ϰϲϬ͕ϱϬϬ

ϯ͕ϬϬϬ
ϱϰ͕ϮϬϬ
;ϰϮ͕ϮϬϬͿ
Ψϭϱ͕ϬϬϬ

ŽŶƐƵŵĞƌWƌŽƚĞĐƚŝŽŶĚƵĐĂƚŝŽŶĂŶĚdƌĂŝŶŝŶŐ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϭϲϬ͕ϭϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϰϬϬ͕ϬϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϯϬϬ͕ϬϬϬͿ
ŽŶƐƵŵĞƌWƌŽƚĞĐƚŝŽŶĚƵΘdƌĂŝŶ&ƵŶĚdŽƚ
ΨϮϲϬ͕ϭϬϬ

Ψϭϵ͕ϭϰϱ͕ϮϬϬ

ΨϬ

ΨϬ

ϴϬϬ

;ϯ͕ϮϴϮ͕ϲϬϬͿ

ΨϴϬϬ

;ϭϲ͕ϭϬϬͿ
;Ψϯ͕Ϯϵϴ͕ϳϬϬͿ

ϯϭ͕ϲϬϬ
ϯ͕ϴϬϬ
ϱϬϬ
Ψϯϱ͕ϵϬϬ

ϭ͕ϴϮϲ͕ϯϬϬ
ϰ͕ϳϬϬ
ϰϰϴ͕ϳϬϬ
ΨϮ͕Ϯϳϵ͕ϳϬϬ

Ϯ͕ϬϬϬ

ΨϬ

Ψϰ͕ϳϯϯ͕ϳϬϬ

ΨϬ

ΨϯϬϬ

;ΨϮ͕ϭϴϰ͕ϰϬϬͿ
Ψϯϱϲ͕ϲϰϬ͕ϰϬϬ

ΨϬ

ϯ͕ϬϬϬ
ϱϰ͕ϮϬϬ
;ϰϮ͕ϮϬϬͿ
Ψϭϱ͕ϬϬϬ

ΨϬ

ϭϲϬ͕ϰϬϬ
ϰϬϬ͕ϬϬϬ
;ϯϬϬ͕ϬϬϬͿ
ΨϮϲϬ͕ϰϬϬ

ΨϬ

ϱϯ͕ϰϬϬ
ϭϬϬ͕ϱϬϬ
;ϳϰ͕ϱϬϬͿ
Ψϳϵ͕ϰϬϬ

ΨϬ

ϵ͕ϬϬϬ
ϵϵ͕ϬϬϬ
;ϵϴ͕ϬϬϬͿ
ΨϭϬ͕ϬϬϬ

ΨϬ

ϰ͕ϭϬϬ
ϭϬ͕ϬϬϬ
;ϵ͕ϭϬϬͿ
Ψϱ͕ϬϬϬ

ΨϬ

Ϯϯ͕ϮϬϬ
ϴϭ͕ϰϬϬ
;ϳϵ͕ϲϬϬͿ
ΨϮϱ͕ϬϬϬ

ϯϬϬ

ΨϬ

'ƌĂŶĚdŽƚĂů














ŽƐŵĞƚŽůŽŐŝƐƚͬĂƌďĞƌ͕ƐƚŚĞƚŝĐŝĂŶ͕ůĞĐƚƌŽůŽŐŝƐƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϱϭ͕ϬϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϭϬϬ͕ϱϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϳϰ͕ϱϬϬͿ
ŽƐŵĞƚͬĂƌďĞƌ͕ƐƚŚĞƚ͕ůĞĐƚƌŽů&ƵŶĚdŽƚĂů
Ψϳϳ͕ϬϬϬ
>ĂŶĚ^ƵƌǀĞǇŽƌͬŶŐŝŶĞĞƌĚƵĐĂƚŝŽŶĂŶĚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϵ͕ϬϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϵϵ͕ϬϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϵϴ͕ϬϬϬͿ
>ĂŶĚ^ƵƌǀĞǇŽƌͬŶŐŝŶĞĞƌĚƵΘŶĨ&ƵŶĚdŽ
ΨϭϬ͕ϬϬϬ
>ĂŶĚƐĐĂƉĞƐƌĐŚŝƚĞĐƚƐĚƵĐĂƚŝŽŶĂŶĚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϰ͕ϭϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϭϬ͕ϬϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϵ͕ϭϬϬͿ
>ĂŶĚƐĐĂƉĞƐƌĐŚŝƚĞĐƚƐĚƵΘŶĨ&ƵŶĚdŽƚĂ
Ψϱ͕ϬϬϬ
WŚǇƐŝĐŝĂŶƐĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WŚǇƐŝĐŝĂŶƐĚƵĐĂƚŝŽŶ&ƵŶĚdŽƚĂů

Ϯϯ͕ϮϬϬ
ϴϭ͕ϰϬϬ
;ϳϵ͕ϲϬϬͿ
ΨϮϱ͕ϬϬϬ

Ϯ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ
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,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
ZĞĂůƐƚĂƚĞĚƵĐĂƚŝŽŶ͕ZĞƐĞĂƌĐŚ͕ĂŶĚZĞĐŽǀĞƌǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϭϮϱ͕ϱϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϴϭϴ͕ϯϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϳϮϲ͕ϴϬϬͿ
ZĞĂůƐƚĂƚĞĚƵ͕ZĞƐ͕ΘZĞĐ&ƵŶĚdŽƚĂů
ΨϮϭϳ͕ϬϬϬ
ZĞƐŝĚĞŶĐĞ>ŝĞŶZĞĐŽǀĞƌǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZĞƐŝĚĞŶĐĞ>ŝĞŶZĞĐŽǀĞƌǇ&ƵŶĚdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

ϱϬ͕ϬϬϬ
ϭ͕ϵϬϵ͕ϵϬϬ
;ϭ͕ϳϬϵ͕ϵϬϬͿ
ΨϮϱϬ͕ϬϬϬ

ZĞƐŝĚĞŶƚŝĂůDŽƌƚŐĂŐĞ>ŽĂŶĚƵĐĂƚŝŽŶ͕ZĞƐĞĂƌĐŚ͕ĂŶĚZĞĐŽǀĞƌǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϭϲϮ͕ϴϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϴϳϭ͕ϬϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϵϮϴ͕ϴϬϬͿ
ZĞƐ͘DŽƌƚ͘>ŽĂŶĚƵ͕ZĞƐ͕ΘZĞĐ&ƵŶĚdŽƚĂ
ΨϭϬϱ͕ϬϬϬ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϰ͕ϮϬϬ

ΨϬ

ΨϬ

Ψϰ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϮϵ͕ϳϬϬ
ϴϭϴ͕ϯϬϬ
;ϳϮϲ͕ϴϬϬͿ
ΨϮϮϭ͕ϮϬϬ

ΨϬ

ϱϬ͕ϬϬϬ
ϭ͕ϵϬϵ͕ϵϬϬ
;ϭ͕ϳϬϵ͕ϵϬϬͿ
ΨϮϱϬ͕ϬϬϬ

ΨϬ

ϭϲϱ͕ϵϬϬ
ϴϳϭ͕ϬϬϬ
;ϵϮϴ͕ϴϬϬͿ
ΨϭϬϴ͕ϭϬϬ

ΨϬ

ϭϱϱ͕ϯϬϬ
ϮϬϯ͕ϲϬϬ
;ϮϬϮ͕ϲϬϬͿ
Ψϭϱϲ͕ϯϬϬ

ϯ͕ϭϬϬ

ΨϬ

Ψϯ͕ϭϬϬ

ΨϬ

'ƌĂŶĚdŽƚĂů

^ĞĐƵƌŝƚŝĞƐ/ŶǀĞƐƚŽƌĚƵĐĂƚŝŽŶͬdƌĂŝŶŝŶŐͬŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϭϱϯ͕ϬϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϮϬϯ͕ϲϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϮϬϮ͕ϲϬϬͿ
^ĞĐƵƌŝƚŝĞƐ/ŶǀĞƐƚŽƌĚƵͬdƌĂŝŶͬŶĨ&ƵŶĚdŽƚ
Ψϭϱϰ͕ϬϬϬ

ΨϬ

ůĞĐƚƌŝĐŝĂŶĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ůĞĐƚƌŝĐŝĂŶĚƵĐĂƚŝŽŶ&ƵŶĚdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϴ͕ϴϬϬ
ΨϮϴ͕ϴϬϬ

Ϯϴ͕ϴϬϬ
ΨϮϴ͕ϴϬϬ

WůƵŵďĞƌĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WůƵŵďĞƌĚƵĐĂƚŝŽŶ&ƵŶĚdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϭ͕ϱϬϬ
Ψϭϭ͕ϱϬϬ

ϭϭ͕ϱϬϬ
Ψϭϭ͕ϱϬϬ

ΨϰϬ͕ϯϬϬ

Ψϭ͕ϭϳϬ͕ϳϬϬ

Ϯ͕ϯϬϬ

ΨϮ͕ϯϬϬ

ΨϬ


















ŽŵŵĞƌĐĞdŽƚĂů
ϭ ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞĐĐŽƵŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ/ŶĨƌĂƐƚ͘ĐĐƚdŽƚĂů
dƌĂŶƐŝĞŶƚZŽŽŵdĂǆ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
dƌĂŶƐŝĞŶƚZŽŽŵdĂǆ&ƵŶĚdŽƚĂů
ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚdŽƚĂů
ϭ ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ
,ŝƐƚŽƌǇŽŶĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ŝƐƚŽƌǇŽŶĂƚŝŽŶ&ƵŶĚdŽƚĂů
^ƚĂƚĞƌƚƐŶĚŽǁŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞƌƚƐŶĚŽǁŵĞŶƚ&ƵŶĚdŽƚĂů

Ψϭ͕ϭϭϴ͕ϭϬϬ

ΨϬ

ΨϭϮ͕ϬϬϬ

ϰ͕ϵϲϬ͕ϴϬϬ
Ψϰ͕ϵϲϬ͕ϴϬϬ

ΨϬ

ϳ͕ϵϬϬ
Ψϳ͕ϵϬϬ

ϭ͕ϯϴϰ͕ϵϬϬ
Ψϭ͕ϯϴϰ͕ϵϬϬ

ΨϬ

Ψϲ͕ϯϰϱ͕ϳϬϬ

ΨϬ

ϳ͕ϭϬϬ
ϯϮϲ͕ϭϬϬ
;ϯϯϮ͕ϬϬϬͿ
Ψϭ͕ϮϬϬ

ϭϮ͕ϬϬϬ
ϯϲϴ͕ϮϬϬ
;ϯϳϭ͕ϱϬϬͿ
Ψϴ͕ϳϬϬ

ΨϬ

ΨϬ

ΨϬ
Ψϳ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϯϬϬ

ΨϬ

ΨϬ

ϰ͕ϵϲϴ͕ϳϬϬ
Ψϰ͕ϵϲϴ͕ϳϬϬ

ΨϬ

ΨϬ

ϭ͕ϯϴϰ͕ϵϬϬ
Ψϭ͕ϯϴϰ͕ϵϬϬ

ΨϬ

ΨϬ

Ψϲ͕ϯϱϯ͕ϲϬϬ

ΨϬ

ϳ͕ϭϬϬ
ϯϮϲ͕ϭϬϬ
;ϯϯϮ͕ϬϬϬͿ
Ψϭ͕ϮϬϬ

ΨϬ

ϭϮ͕ϬϬϬ
ϯϲϴ͕ϮϬϬ
;ϯϳϭ͕ϱϬϬͿ
Ψϴ͕ϳϬϬ

ΨϬ

ΨϬ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ
















,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
^ƚĂƚĞ>ŝďƌĂƌǇŽŶĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞ>ŝďƌĂƌǇŽŶĂƚŝŽŶ&ƵŶĚdŽƚĂů
,ĞƌŝƚĂŐĞĂŶĚƌƚƐdŽƚĂů
ϭ /ŶƐƵƌĂŶĐĞ
/ŶƐƵƌĂŶĐĞ&ƌĂƵĚsŝĐƚŝŵZĞƐƚŝƚƵƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶƐƵƌĂŶĐĞ&ƌĂƵĚsŝĐƚŝŵZĞƐƚŝƚ&ƵŶĚdŽƚĂů

ϭ WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ
hŶŝǀĞƌƐĂůWƵďůŝĐdĞůĞĐŽŵ^ĞƌǀŝĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hŶŝǀĞƌƐĂůWƵďůŝĐdĞůĞĐŽŵ^ĞƌǀŝĐĞdŽƚĂů

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϭϬ͕ϰϬϬ
ϵϲϳ͕ϯϬϬ
;ϳϳϳ͕ϳϬϬͿ
ΨϮϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϬ͕ϰϬϬ
ϵϲϳ͕ϯϬϬ
;ϳϳϳ͕ϳϬϬͿ
ΨϮϬϬ͕ϬϬϬ

ΨϮϬϵ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮϬϵ͕ϵϬϬ

ΨϬ

ϰϮϱ͕ϬϬϬ
ϭϳϵ͕ϬϬϬ
;ϮϬϰ͕ϬϬϬͿ
ΨϰϬϬ͕ϬϬϬ

ϰϮϱ͕ϬϬϬ
ϭϳϵ͕ϬϬϬ
;ϮϬϰ͕ϬϬϬͿ
ΨϰϬϬ͕ϬϬϬ

dŝƚůĞ/ŶƐƵƌĂŶĐĞZĞĐŽǀĞƌǇĚƵĐĂƚŝŽŶĂŶĚZĞƐĞĂƌĐŚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϰϴ͕ϬϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϱϲϰ͕ϴϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϰϳϬ͕ϮϬϬͿ
dŝƚůĞ/ŶƐ͘ZĞĐŽǀĞƌǇĚƵΘZĞƐ&ƵŶĚdŽƚĂů
ΨϭϰϮ͕ϲϬϬ
/ŶƐƵƌĂŶĐĞdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

ΨϱϰϮ͕ϲϬϬ

ϭϱ͕ϯϮϱ͕ϰϬϬ
ϳ͕ϰϲϵ͕ϭϬϬ
;ϴ͕Ϭϱϲ͕ϴϬϬͿ
Ψϭϰ͕ϳϯϳ͕ϳϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϰϴ͕ϬϬϬ
ϱϲϰ͕ϴϬϬ
;ϰϳϬ͕ϮϬϬͿ
ΨϭϰϮ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϱϰϮ͕ϲϬϬ

ϱ͕ϱϬϬ

ϱϬϬ

ΨϬ

Ψϱ͕ϱϬϬ

ΨϱϬϬ

ΨϬ

ϭϱ͕ϯϯϭ͕ϰϬϬ
ϳ͕ϰϲϵ͕ϭϬϬ
;ϴ͕Ϭϱϲ͕ϴϬϬͿ
Ψϭϰ͕ϳϰϯ͕ϳϬϬ

Ψϭϰ͕ϳϯϳ͕ϳϬϬ

ΨϬ

Ψϱ͕ϱϬϬ

ΨϱϬϬ

ΨϬ

Ψϭϰ͕ϳϰϯ͕ϳϬϬ

ΨϮϮ͕ϵϱϰ͕ϬϬϬ

ΨϬ

ΨϮϱ͕ϰϬϬ

ΨϴϬϬ


WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶdŽƚĂů











ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϭ ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
'&ZͲ/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
'&ZͲ/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞĐĐŽƵŶƚdŽƚĂů

ΨϰϬ͕ϯϬϬ

ΨϮϯ͕ϬϮϬ͕ϱϬϬ

ϮϱϬ͕ϬϬϬ
ϲϯϲ͕ϬϬϬ
;Ϯϱϲ͕ϬϬϬͿ
ϭϵ͕ϰϱϬ͕ϬϬϬ
;ϭϴ͕Ϭϱϰ͕ϵϬϬͿ
ΨϮ͕ϬϮϱ͕ϭϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϮϱϬ͕ϬϬϬ
ϲϯϲ͕ϬϬϬ
;Ϯϱϲ͕ϬϬϬͿ
ϭϵ͕ϰϱϬ͕ϬϬϬ
;ϭϴ͕Ϭϱϰ͕ϵϬϬͿ
ΨϮ͕ϬϮϱ͕ϭϬϬ

ΨϮ͕ϬϮϱ͕ϭϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮ͕ϬϮϱ͕ϭϬϬ

ϭ ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ
'&ZͲEĂƚŝǀĞŵĞƌŝĐĂŶZĞƉĂƚƌŝĂƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
ϮϬ͕ϬϬϬ
'&ZͲEĂƚŝǀĞŵĞƌ͘ZĞƉĂƚ͘ZĞƐƚĐĐƚdŽƚĂů
ΨϮϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϮϬ͕ϬϬϬ
ΨϮϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮϬ͕ϬϬϬ

ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚdŽƚĂů


,ĞƌŝƚĂŐĞĂŶĚƌƚƐdŽƚĂů

ΨϮϬ͕ϬϬϬ
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,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
ϭ ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ>
'&ZͲDŽƚŝŽŶWŝĐƚƵƌĞ/ŶĐĞŶƚŝǀĞ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'&ZͲDŽƚŝŽŶWŝĐƚƵƌĞ/ŶĐĞŶƚŝǀĞ&ƵŶĚdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭ͕ϱϬϬ͕ϬϬϬ
Ψϭ͕ϱϬϬ͕ϬϬϬ

ϭ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ΨϮ͕ϱϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

'&ZͲEĂƚŝŽŶĂůWƌŽĨĞƐƐŝŽŶĂůDĞŶΖƐ^ŽĐĐĞƌdĞĂŵ^ƵƉƉŽƌƚŽĨƵŝůĚŝŶŐŽŵŵƵŶŝƚŝĞƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϭϬϬ͕ϬϬϬ
'&ZͲEĂƚŝŽŶĂůWƌŽĨDĞŶΖƐ^ŽĐĐĞƌdŽƚĂů
ΨϭϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϬϬ͕ϬϬϬ
ΨϭϬϬ͕ϬϬϬ

'&ZͲZƵƌĂů,ĞĂůƚŚĂƌĞ&ĂĐŝůŝƚŝĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'&ZͲZƵƌĂů,ĞĂůƚŚĂƌĞ&ĂĐŝůŝƚŝĞƐdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϭϴ͕ϵϬϬ
ΨϮϭϴ͕ϵϬϬ

;Ϯϳ͕ϬϬϬ͕ϬϬϬͿ
Ϯϱ͕ϬϬϬ͕ϬϬϬ
;ΨϮ͕ϬϬϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

ΨϬ

Ϯϱ͕ϬϬϬ͕ϬϬϬ
ΨϮϱ͕ϬϬϬ͕ϬϬϬ

ϭϰ͕ϲϯϲ͕ϵϬϬ
;Ϯ͕ϳϬϱ͕ϵϬϬͿ
Ψϭϭ͕ϵϯϭ͕ϬϬϬ

Ϯϭϴ͕ϵϬϬ
ΨϮϭϴ͕ϵϬϬ

'&ZͲdŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'&ZͲdŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨ&ƵŶĚdŽƚĂů

Ϯϳ͕ϬϬϬ͕ϬϬϬ
ΨϮϳ͕ϬϬϬ͕ϬϬϬ

'&ZͲtŽƌŬĨŽƌĐĞĞǀĞůŽƉŵĞŶƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
ϭϱ͕ϭϴϳ͕ϵϬϬ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'&ZͲtŽƌŬĨŽƌĐĞĞǀZĞƐƚĐĐƚdŽƚĂů
Ψϭϱ͕ϭϴϳ͕ϵϬϬ

ΨϬ

ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů

;Ϯ͕ϰϰϴ͕ϬϬϬͿ
;ΨϮ͕ϰϰϴ͕ϬϬϬͿ

ΨϬ

ΨϬ

ϭ͕ϴϵϳ͕ϬϬϬ
;Ϯ͕ϳϬϱ͕ϵϬϬͿ
;ΨϴϬϴ͕ϵϬϬͿ

ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ>dŽƚĂů

Ψϰϰ͕ϬϬϲ͕ϴϬϬ

;Ψϰ͕ϰϰϴ͕ϬϬϬͿ

ΨϬ

ΨϬ

Ψϭϵϭ͕ϭϬϬ

Ψϯϵ͕ϳϰϵ͕ϵϬϬ

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů

Ψϰϲ͕Ϭϱϭ͕ϵϬϬ

;Ψϰ͕ϰϰϴ͕ϬϬϬͿ

ΨϬ

ΨϬ

Ψϭϵϭ͕ϭϬϬ

Ψϰϭ͕ϳϵϱ͕ϬϬϬ

Ϯϲϱ͕ϬϬϬ
ΨϮϲϱ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϲϱ͕ϬϬϬ
ΨϮϲϱ͕ϬϬϬ

ΨϮϲϱ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮϲϱ͕ϬϬϬ

ΨϮϲϱ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮϲϱ͕ϬϬϬ

ΨϬ

ϭϳ͕Ϯϰϯ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϰϬϬ
;Ϯ͕ϵϰϭ͕ϵϬϬͿ
Ψϭϲ͕ϯϬϭ͕ϱϬϬ

ΨϬ

ϱ͕ϲϱϵ͕ϵϬϬ
ϭϬ͕ϴϳϱ͕ϵϬϬ
;ϭϬ͕ϴϳϱ͕ϵϬϬͿ
Ψϱ͕ϲϱϵ͕ϵϬϬ














ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϭ /ŶƐƵƌĂŶĐĞ
/ŶĚŝǀŝĚƵĂůΘ^ŵĂůůŵƉůŽǇĞƌZŝƐŬĚũ͘Ŷƚ͘&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/ŶĚ͘Θ^ŵĂůůŵƉ͘ZŝƐŬĚũ͘Ŷƚ͘&ƵŶĚdŽƚĂů
/ŶƐƵƌĂŶĐĞdŽƚĂů
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
ϭ >ĂďŽƌŽŵŵŝƐƐŝŽŶ
ŵƉůŽǇĞƌƐZĞŝŶƐƵƌĂŶĐĞ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŵƉůŽǇĞƌƐZĞŝŶƐƵƌĂŶĐĞ&ƵŶĚdŽƚĂů
hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚdŽƚĂů

ϭϳ͕Ϯϰϯ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϰϬϬ
;Ϯ͕ϵϰϭ͕ϵϬϬͿ
Ψϭϲ͕ϯϬϭ͕ϱϬϬ

ϱ͕ϲϮϮ͕ϴϬϬ
ϭϬ͕ϴϳϱ͕ϵϬϬ
;ϭϬ͕ϴϳϱ͕ϵϬϬͿ
Ψϱ͕ϲϮϮ͕ϴϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯ͕ϬϬϬ

ϯϱ͕ϭϬϬ

ΨϮ͕ϬϬϬ

Ψϯϱ͕ϭϬϬ
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,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
tĂŐĞůĂŝŵŐĞŶĐǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
tĂŐĞůĂŝŵŐĞŶĐǇ&ƵŶĚdŽƚĂů
>ĂďŽƌŽŵŵŝƐƐŝŽŶdŽƚĂů
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐdŽƚĂů

 'ƌĂŶĚdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

Ϯ͕ϰϬϬ͕ϬϬϬ
ϮϬ͕ϴϳϮ͕ϱϬϬ
;ϮϮ͕ϴϮϮ͕ϱϬϬͿ
ΨϰϱϬ͕ϬϬϬ

ΨϬ

ΨϮϮ͕ϯϳϰ͕ϯϬϬ

ΨϬ

ΨϮ͕ϬϬϬ

ΨϮϮ͕ϯϳϰ͕ϯϬϬ

ΨϬ

Ψϰϭϲ͕ϭϬϱ͕ϳϬϬ

Ψϭϰ͕ϲϵϳ͕ϮϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

Ϯ͕ϰϬϬ͕ϬϬϬ
ϮϬ͕ϴϳϮ͕ϱϬϬ
;ϮϮ͕ϴϮϮ͕ϱϬϬͿ
ΨϰϱϬ͕ϬϬϬ

Ψϯϱ͕ϭϬϬ

ΨϬ

ΨϮϮ͕ϰϭϭ͕ϰϬϬ

ΨϮ͕ϬϬϬ

Ψϯϱ͕ϭϬϬ

ΨϬ

ΨϮϮ͕ϰϭϭ͕ϰϬϬ

Ψϰ͕ϲϱϱ͕ϬϬϬ

Ψϯ͕ϳϬϵ͕ϯϬϬ

Ψϰ͕ϵϲϱ͕ϭϬϬ

Ψϰϰϰ͕ϭϯϮ͕ϯϬϬ

ΨϬ

ΨϬ
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^ĂůĂƌǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϭ ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽů
KƉĞƌĂƚŝŽŶƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
KƉĞƌĂƚŝŽŶƐdŽƚĂů



ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽůdŽƚĂů



ϭ ŽŵŵĞƌĐĞ
ƵŝůĚŝŶŐ/ŶƐƉĞĐƚŽƌdƌĂŝŶŝŶŐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ƵŝůĚŝŶŐ/ŶƐƉĞĐƚŽƌdƌĂŝŶŝŶŐdŽƚĂů


























ŽŵŵĞƌĐĞ'ĞŶĞƌĂůZĞŐƵůĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ŽŵŵĞƌĐĞ'ĞŶĞƌĂůZĞŐƵůĂƚŝŽŶdŽƚĂů
ŽŵŵĞƌĐĞdŽƚĂů
ϭ ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
ƵƐŝŶĞƐƐĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ƵƐŝŶĞƐƐĞǀĞůŽƉŵĞŶƚdŽƚĂů
KĨĨŝĐĞŽĨdŽƵƌŝƐŵ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KĨĨŝĐĞŽĨdŽƵƌŝƐŵdŽƚĂů
WĞƚĞ^ƵĂǌŽhƚĂŚƚŚůĞƚŝĐƐŽŵŵŝƐƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WĞƚĞ^ƵĂǌŽhƚĂŚƚŚůĞƚŝĐƐŽŵŵŝƐƐŝŽŶdŽƚĂů
^dDĐƚŝŽŶĞŶƚĞƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^dDĐƚŝŽŶĞŶƚĞƌdŽƚĂů

ϰϬϵ͕ϭϬϬ

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

ϭϮϵ͕ϲϬϬ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ

;ϭϮ͕ϰϬϬͿ
;ΨϭϮ͕ϰϬϬͿ

ϱϮϲ͕ϯϬϬ
ϵϬ͕ϯϬϬ
Ψϲϭϲ͕ϲϬϬ

ΨϰϬϵ͕ϭϬϬ

ΨϭϮϵ͕ϲϬϬ

ϵϬ͕ϯϬϬ
ΨϵϬ͕ϯϬϬ

ΨϰϬϵ͕ϭϬϬ

ΨϭϮϵ͕ϲϬϬ

ΨϵϬ͕ϯϬϬ

;ΨϭϮ͕ϰϬϬͿ

Ψϲϭϲ͕ϲϬϬ

ϭ͕ϬϬϬ
Ψϭ͕ϬϬϬ

ϰϬϬ
ΨϰϬϬ

ϲϬϬ
ΨϲϬϬ

ΨϬ

Ϯ͕ϬϬϬ
ΨϮ͕ϬϬϬ

ϭ͕ϬϬϬ

ϯϬϬ

ϯϵϲ͕ϮϬϬ

ϭϭϰ͕ϴϬϬ

ϲ͕ϯϬϬ
Ϯϱ͕ϵϬϬ
ϭ͕ϳϬϬ
Ψϰϯϭ͕ϭϬϬ

ϭ͕ϲϬϬ
ϴ͕ϯϬϬ
ϱϬϬ
ΨϭϮϱ͕ϱϬϬ

ϮϬϬ
ϭϵ͕ϳϬϬ
ϳϱ͕ϮϬϬ
ϭ͕ϱϬϬ
ϱ͕ϳϬϬ
ϰϬϬ
ΨϭϬϮ͕ϳϬϬ

ΨϰϯϮ͕ϭϬϬ

ΨϭϮϱ͕ϵϬϬ

ΨϭϬϯ͕ϯϬϬ

ϰϬ͕ϱϬϬ

ϴ͕ϳϬϬ

ΨϰϬ͕ϱϬϬ

Ψϴ͕ϳϬϬ

ϲϲ͕ϱϬϬ

ϭϰ͕ϱϬϬ

ϭ͕ϳϬϬ
ϯ͕ϲϬϬ
Ϯ͕ϱϬϬ
Ψϳϰ͕ϯϬϬ

ϰϬϬ
ϴϬϬ
ϲϬϬ
Ψϭϲ͕ϯϬϬ

ϰϴ͕ϭϬϬ

ϭϭ͕ϭϬϬ

ϳ͕ϯϬϬ
ϰ͕ϯϬϬ
Ψϱϵ͕ϳϬϬ

ϭ͕ϳϬϬ
ϭ͕ϭϬϬ
Ψϭϯ͕ϵϬϬ

ϯ͕ϬϬϬ

ϲϬϬ

ϭ͕ϯϬϬ
Ψϰ͕ϯϬϬ

ϮϬϬ
ΨϴϬϬ

ϭϰ͕ϬϬϬ

ϯ͕ϰϬϬ

ϭϮ͕ϱϬϬ
ΨϮϲ͕ϱϬϬ

ϯ͕ϬϬϬ
Ψϲ͕ϰϬϬ

ϴ͕ϭϬϬ
Ψϴ͕ϭϬϬ

;ϮϬϬͿ
;ϵϬϬͿ
;ϭϬϬͿ
;ΨϭϮ͕ϰϬϬͿ

ϭ͕ϯϬϬ
ϮϬϬ
ϱϭϵ͕ϱϬϬ
ϳϱ͕ϮϬϬ
ϵ͕ϮϬϬ
ϯϵ͕ϬϬϬ
Ϯ͕ϱϬϬ
Ψϲϰϲ͕ϵϬϬ

;ΨϭϮ͕ϰϬϬͿ

Ψϲϰϴ͕ϵϬϬ

;ϴϬϬͿ

ϰϴ͕ϰϬϬ
ϴ͕ϭϬϬ
Ψϱϲ͕ϱϬϬ

;ϭϭ͕ϮϬϬͿ

;ΨϴϬϬͿ

;Ϯ͕ϬϬϬͿ
ϭϭ͕ϰϬϬ
ϮϬϬ
ϱϬϬ
ϰϬϬ
ΨϭϮ͕ϱϬϬ

;ϭϬϬͿ
;ϭϬϬͿ
;ϭϬϬͿ
;ΨϮ͕ϯϬϬͿ

;ϭ͕ϰϬϬͿ
ϭϬ͕ϱϬϬ
ϭ͕ϰϬϬ
ϭ͕ϮϬϬ
Ψϭϯ͕ϭϬϬ

;ϯϬϬͿ
;ϮϬϬͿ
;Ψϭ͕ϵϬϬͿ

;ϭϬϬͿ
ϱϬϬ
ϮϬϬ
ΨϳϬϬ

;ΨϭϬϬͿ

;ϰϬϬͿ
Ϯ͕ϭϬϬ
ϭ͕ϯϬϬ
Ψϯ͕ϰϬϬ

;ϰϬϬͿ
;ΨϴϬϬͿ

ϳϵ͕ϬϬϬ
ϭϭ͕ϰϬϬ
Ϯ͕ϮϬϬ
ϰ͕ϴϬϬ
ϯ͕ϰϬϬ
ΨϭϬϬ͕ϴϬϬ

ϱϳ͕ϴϬϬ
ϭϬ͕ϱϬϬ
ϭϬ͕ϭϬϬ
ϲ͕ϰϬϬ
Ψϴϰ͕ϴϬϬ

ϯ͕ϱϬϬ
ϱϬϬ
ϭ͕ϳϬϬ
Ψϱ͕ϳϬϬ

ϭϳ͕ϬϬϬ
Ϯ͕ϭϬϬ
ϭϲ͕ϰϬϬ
Ψϯϱ͕ϱϬϬ
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^ĂůĂƌǇ
dĂůĞŶƚZĞĂĚǇhƚĂŚĞŶƚĞƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dĂůĞŶƚZĞĂĚǇhƚĂŚĞŶƚĞƌdŽƚĂů
ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚdŽƚĂů
ϭ &ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐ
&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
&ŝŶĂŶĐŝĂů/ŶƐƚŝƚƵƚŝŽŶƐdŽƚĂů
ϭ ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
ƌƚƐĂŶĚDƵƐĞƵŵƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ƌƚƐĂŶĚDƵƐĞƵŵƐdŽƚĂů
ŽŵŵŝƐƐŝŽŶŽŶ^ĞƌǀŝĐĞĂŶĚsŽůƵŶƚĞĞƌŝƐŵ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ŽŵŵŝƐƐŝŽŶŽŶ^ĞƌǀŝĐĞĂŶĚsŽůƵŶƚĞĞƌŝƐŵdŽƚĂů
/ŶĚŝĂŶĨĨĂŝƌƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/ŶĚŝĂŶĨĨĂŝƌƐdŽƚĂů
^ƚĂƚĞ,ŝƐƚŽƌǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƚĂƚĞ,ŝƐƚŽƌǇdŽƚĂů

,ĞĂůƚŚĐĂƌĞ

ϰ͕ϯϬϬ

ZĞƚŝƌĞŵĞŶƚ

ϭ͕ϬϬϬ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ
;ϮϬϬͿ

;ΨϮϬϬͿ

ϱ͕ϭϬϬ
ϭ͕ϰϬϬ
Ψϲ͕ϱϬϬ

Ψϰ͕ϯϬϬ

Ψϭ͕ϬϬϬ

ϭ͕ϰϬϬ
Ψϭ͕ϰϬϬ

ΨϮϬϵ͕ϲϬϬ

Ψϰϳ͕ϭϬϬ

Ψϯϵ͕ϮϬϬ

;Ψϲ͕ϭϬϬͿ

ΨϮϴϵ͕ϴϬϬ

ϭϮϴ͕ϬϬϬ
ΨϭϮϴ͕ϬϬϬ

ϯϭ͕ϭϬϬ
Ψϯϭ͕ϭϬϬ

ϯϯ͕ϮϬϬ
Ψϯϯ͕ϮϬϬ

;ϯ͕ϰϬϬͿ
;Ψϯ͕ϰϬϬͿ

ϭϴϴ͕ϵϬϬ
Ψϭϴϴ͕ϵϬϬ

ΨϭϮϴ͕ϬϬϬ

Ψϯϭ͕ϭϬϬ

Ψϯϯ͕ϮϬϬ

;Ψϯ͕ϰϬϬͿ

Ψϭϴϴ͕ϵϬϬ

ϰϲ͕ϲϬϬ

ϭϬ͕ϭϬϬ

;ϭ͕ϯϬϬͿ

ϱϱ͕ϰϬϬ
ϴ͕ϴϬϬ
ϭ͕ϰϬϬ
Ψϲϱ͕ϲϬϬ

ϭ͕ϬϬϬ
Ψϰϳ͕ϲϬϬ

ϮϬϬ
ΨϭϬ͕ϯϬϬ

ϯϭ͕ϴϬϬ

ϳ͕ϰϬϬ

ϭ͕ϱϬϬ
ϭ͕ϱϬϬ
Ψϯϰ͕ϴϬϬ

ϰϬϬ
ϰϬϬ
Ψϴ͕ϮϬϬ

ϳϬϬ

ϮϬϬ

ϭϯ͕ϬϬϬ
Ψϭϯ͕ϳϬϬ

ϯ͕ϰϬϬ
Ψϯ͕ϲϬϬ

ϰ͕ϰϬϬ

ϴϬϬ

ϳϬϬ
ϳϬϬ
Ψϱ͕ϴϬϬ

ϭϬϬ
ϭϬϬ
Ψϭ͕ϬϬϬ

ϯϴ͕ϳϬϬ

ϭϭ͕ϬϬϬ

ϭϱ͕ϴϬϬ
ϭ͕ϮϬϬ
Ψϱϱ͕ϳϬϬ

ϰ͕ϭϬϬ
ϯϬϬ
Ψϭϱ͕ϰϬϬ

ϯϱ͕ϯϬϬ

ϵ͕ϯϬϬ

ϴ͕ϴϬϬ
ϮϬϬ
Ψϵ͕ϬϬϬ

;Ψϭ͕ϯϬϬͿ

;ϭ͕ϬϬϬͿ
ϴ͕ϮϬϬ
ϰϬϬ
ϰϬϬ
Ψϵ͕ϬϬϬ

ϮϬϬ
ϯ͕ϭϬϬ
Ψϯ͕ϯϬϬ

;ϭϬϬͿ
;ϭϬϬͿ
;Ψϭ͕ϮϬϬͿ

ϯϴ͕ϮϬϬ
ϴ͕ϮϬϬ
Ϯ͕ϮϬϬ
Ϯ͕ϮϬϬ
ΨϱϬ͕ϴϬϬ

;ϰϬϬͿ
;ΨϰϬϬͿ

ϵϬϬ
ϮϬϬ
ϭϵ͕ϭϬϬ
ΨϮϬ͕ϮϬϬ

;ϮϬϬͿ
ϱϬϬ
ϭϬϬ
ϭϬϬ
ΨϳϬϬ

;ΨϮϬϬͿ

;ϭ͕ϭϬϬͿ
ϴ͕ϵϬϬ
Ϯ͕ϲϬϬ
ϮϬϬ
Ψϭϭ͕ϳϬϬ

;ϱϬϬͿ
;Ψϭ͕ϲϬϬͿ

ϱ͕ϬϬϬ
ϱϬϬ
ϵϬϬ
ϵϬϬ
Ψϳ͕ϯϬϬ

ϰϴ͕ϲϬϬ
ϴ͕ϵϬϬ
ϮϮ͕ϬϬϬ
ϭ͕ϳϬϬ
Ψϴϭ͕ϮϬϬ








^ƚĂƚĞ>ŝďƌĂƌǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƚĂƚĞ>ŝďƌĂƌǇdŽƚĂů
,ĞƌŝƚĂŐĞĂŶĚƌƚƐdŽƚĂů

;ϭ͕ϭϬϬͿ

ϭϯ͕ϳϬϬ
Ϯϳ͕ϵϬϬ
Ψϳϲ͕ϵϬϬ

ϯ͕ϳϬϬ
ϴ͕ϭϬϬ
ΨϮϭ͕ϭϬϬ

ϴ͕ϳϬϬ
ϯ͕ϱϬϬ
ϲ͕ϳϬϬ
Ψϭϴ͕ϵϬϬ

ΨϮϯϰ͕ϱϬϬ

Ψϱϵ͕ϲϬϬ

ΨϱϮ͕ϲϬϬ

;ϰϬϬͿ
;ϴϬϬͿ
;ΨϮ͕ϯϬϬͿ

ϰϯ͕ϱϬϬ
ϴ͕ϳϬϬ
ϮϬ͕ϱϬϬ
ϰϭ͕ϵϬϬ
Ψϭϭϰ͕ϲϬϬ

;Ψϳ͕ϬϬϬͿ

Ψϯϯϵ͕ϳϬϬ
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^ĂůĂƌǇ
ϭ /ŶƐƵƌĂŶĐĞ
ĂŝůŽŶĚWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĂŝůŽŶĚWƌŽŐƌĂŵdŽƚĂů
,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞĐƚƵĂƌǇ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞĐƚƵĂƌǇdŽƚĂů
/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
dŝƚůĞ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dŝƚůĞ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵdŽƚĂů
/ŶƐƵƌĂŶĐĞdŽƚĂů
ϭ >ĂďŽƌŽŵŵŝƐƐŝŽŶ
>ĂďŽƌŽŵŵŝƐƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WƌŝǀĂƚĞWƵƌƉŽƐĞdƌƵƐƚ&ƵŶĚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
>ĂďŽƌŽŵŵŝƐƐŝŽŶdŽƚĂů

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ

ϱϬϬ
ΨϱϬϬ

ϲϬϬ
ΨϲϬϬ

ϮϬϬ
ΨϮϬϬ

ΨϬ

ϭ͕ϯϬϬ
Ψϭ͕ϯϬϬ

ϯ͕ϴϬϬ
Ψϯ͕ϴϬϬ

ϲϬϬ
ΨϲϬϬ

ϲϬϬ
ΨϲϬϬ

;ϭϬϬͿ
;ΨϭϬϬͿ

ϰ͕ϵϬϬ
Ψϰ͕ϵϬϬ

ϭϱϲ͕ϱϬϬ

ϱϲ͕ϬϬϬ

;ϰ͕ϱϬϬͿ

ϭϳ͕ϯϬϬ
Ψϭϳϯ͕ϴϬϬ

ϲ͕ϮϬϬ
ΨϲϮ͕ϮϬϬ

Ϯ͕ϵϬϬ
ϯϮ͕ϰϬϬ
ϰ͕ϬϬϬ
Ψϯϵ͕ϯϬϬ

;ϰϬϬͿ
;Ψϰ͕ϵϬϬͿ

ϮϭϬ͕ϵϬϬ
ϯϮ͕ϰϬϬ
Ϯϳ͕ϭϬϬ
ΨϮϳϬ͕ϰϬϬ

ϭ͕ϰϬϬ
Ψϭ͕ϰϬϬ

ϲϬϬ
ΨϲϬϬ

ϲϬϬ
ΨϲϬϬ

;ϭϬϬͿ
;ΨϭϬϬͿ

Ϯ͕ϱϬϬ
ΨϮ͕ϱϬϬ

Ψϭϳϵ͕ϱϬϬ

Ψϲϰ͕ϬϬϬ

ΨϰϬ͕ϳϬϬ

;Ψϱ͕ϭϬϬͿ

ΨϮϳϵ͕ϭϬϬ

ϭϬϴ͕ϱϬϬ

ϯϬ͕ϵϬϬ

;Ϯ͕ϵϬϬͿ

;ϭϬϬͿ
;Ψϲ͕ϱϬϬͿ

ϭϯϲ͕ϱϬϬ
Ϯϯ͕ϵϬϬ
ϵϵ͕ϳϬϬ
ϴϯ͕ϮϬϬ
ϴϬϬ
ϭ͕ϴϬϬ
Ϯ͕ϵϬϬ
Ψϯϰϴ͕ϴϬϬ

ϲϴ͕ϬϬϬ
ϱϱ͕ϮϬϬ
ϱϬϬ
ϭ͕ϯϬϬ
Ϯ͕ϬϬϬ
ΨϮϯϱ͕ϱϬϬ

ϭϴ͕ϳϬϬ
ϭϱ͕ϲϬϬ
ϮϬϬ
ϯϬϬ
ϲϬϬ
Ψϲϲ͕ϯϬϬ

Ϯϯ͕ϵϬϬ
ϭϰ͕ϵϬϬ
ϭϰ͕ϬϬϬ
ϭϬϬ
ϮϬϬ
ϰϬϬ
Ψϱϯ͕ϱϬϬ

ΨϮϯϱ͕ϱϬϬ

Ψϲϲ͕ϯϬϬ

Ψϱϯ͕ϱϬϬ

;Ψϲ͕ϱϬϬͿ

Ψϯϰϴ͕ϴϬϬ

ϭ WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ
WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐĨĞƌƐ
WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶdŽƚĂů

ϰϴ͕ϬϬϬ
ϯϬϬ
Ψϰϴ͕ϯϬϬ

ϭϬ͕ϱϬϬ

ϭϬ͕ϴϬϬ

;ϲϬϬͿ

ΨϭϬ͕ϱϬϬ

ΨϭϬ͕ϴϬϬ

;ΨϲϬϬͿ

ϲϴ͕ϳϬϬ
ϯϬϬ
Ψϲϵ͕ϬϬϬ

WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶdŽƚĂů

Ψϰϴ͕ϯϬϬ

ΨϭϬ͕ϱϬϬ

ΨϭϬ͕ϴϬϬ

;ΨϲϬϬͿ

Ψϲϵ͕ϬϬϬ

ϰϭϴ͕ϱϬϬ

ϭϰϯ͕ϯϬϬ

;ϭϭ͕ϲϬϬͿ

>ĂďŽƌŽŵŵŝƐƐŝŽŶdŽƚĂů

ϭ dĂǆŽŵŵŝƐƐŝŽŶ
dĂǆĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ

'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ

ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ

&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ

dƌĂŶƐĨĞƌƐ
dĂǆĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů


Ϯϯϯ͕ϴϬϬ
Ϯ͕ϯϬϬ
ϭϭ͕ϲϬϬ
ϵϵ͕ϵϬϬ
ϯ͕ϯϬϬ
Ψϭ͕ϭϬϰ͕ϮϬϬ



Ψϭ͕ϭϬϰ͕ϮϬϬ

;ϭ͕ϵϬϬͿ
;ϭ͕ϲϬϬͿ



dĂǆŽŵŵŝƐƐŝŽŶdŽƚĂů

ϳϯ͕ϯϬϬ
ϵϬϬ
ϯ͕ϰϬϬ
ϯϵ͕ϮϬϬ
ϭ͕ϭϬϬ
Ψϯϲϴ͕ϬϬϬ

ϵϳ͕ϭϬϬ
ϲϰ͕ϯϬϬ
ϳϬϬ
ϯ͕ϯϬϬ
Ϯϵ͕ϵϬϬ
ϵϬϬ
ΨϯϮϬ͕ϰϬϬ

;ϲ͕ϯϬϬͿ
;ϭϬϬͿ
;ϯϬϬͿ
;ϯ͕ϬϬϬͿ
;ϭϬϬͿ
;ΨϯϬ͕ϳϬϬͿ

ϱϱϬ͕ϮϬϬ
ϭϮϰ͕ϮϬϬ
ϰϯϮ͕ϯϬϬ
ϵϳ͕ϭϬϬ
ϯϲϱ͕ϭϬϬ
ϯ͕ϴϬϬ
ϭϴ͕ϬϬϬ
ϭϲϲ͕ϬϬϬ
ϱ͕ϮϬϬ
Ψϭ͕ϳϲϭ͕ϵϬϬ

Ψϯϲϴ͕ϬϬϬ

ΨϯϮϬ͕ϰϬϬ

;ΨϯϬ͕ϳϬϬͿ

Ψϭ͕ϳϲϭ͕ϵϬϬ

ϭϮϰ͕ϮϬϬ
ϯϯϰ͕ϴϬϬ

ϭϬϲ͕ϴϬϬ

;ϵ͕ϯϬϬͿ
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^ĂůĂƌǇ
ϭ h^dZ
^ƵƉƉŽƌƚWƌŽŐƌĂŵƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƵƉƉŽƌƚWƌŽŐƌĂŵƐdŽƚĂů
h^dZĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
h^dZĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

Ϯϱ͕ϵϬϬ

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

ϱ͕ϲϬϬ

ϯϬϬ
ΨϮϲ͕ϮϬϬ

ϭϬϬ
Ψϱ͕ϳϬϬ

ϯϬ͕ϲϬϬ

ϱ͕ϳϬϬ

dŽƚĂů,͘͘ϴ

;ϳϬϬͿ
ϯ͕ϴϬϬ
ϭϬϬ
Ψϯ͕ϵϬϬ

;ΨϳϬϬͿ

;ϰϬϬͿ

ϯϬ͕ϴϬϬ
ϯ͕ϴϬϬ
ϱϬϬ
Ψϯϱ͕ϭϬϬ

;ϯϬϬͿ
;ΨϳϬϬͿ

ϯϱ͕ϵϬϬ
ϰ͕ϳϬϬ
ϵ͕ϮϬϬ
Ψϰϵ͕ϴϬϬ

ϳ͕ϬϬϬ
Ψϯϳ͕ϲϬϬ

ϭ͕ϯϬϬ
Ψϳ͕ϬϬϬ

ϰ͕ϳϬϬ
ϭ͕ϮϬϬ
Ψϱ͕ϵϬϬ

Ψϲϯ͕ϴϬϬ

ΨϭϮ͕ϳϬϬ

Ψϵ͕ϴϬϬ

;Ψϭ͕ϰϬϬͿ

Ψϴϰ͕ϵϬϬ

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

Ψϯ͕Ϭϰϰ͕ϲϬϬ

Ψϵϭϰ͕ϴϬϬ

Ψϳϱϯ͕ϴϬϬ

;Ψϴϱ͕ϲϬϬͿ

Ψϰ͕ϲϮϳ͕ϲϬϬ

&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
ϭ >ĂďŽƌŽŵŵŝƐƐŝŽŶ
hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚdŽƚĂů

Ϯ͕ϬϬϬ
ΨϮ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

Ϯ͕ϬϬϬ
ΨϮ͕ϬϬϬ

ΨϮ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮ͕ϬϬϬ

&ŝĚƵĐŝĂƌǇ&ƵŶĚƐdŽƚĂů

ΨϮ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮ͕ϬϬϬ

ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϭ ŽŵŵĞƌĐĞ
ŽƐŵĞƚŽůŽŐŝƐƚͬĂƌďĞƌ͕ƐƚŚĞƚŝĐŝĂŶ͕ůĞĐƚƌŽůŽŐŝƐƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŽƐŵĞƚŽůŽŐŝƐƚͬĂƌďĞƌ͕ƐƚŚĞƚŝĐŝĂŶ͕ůĞĐƚƌŽůŽŐŝƐƚ&ƵŶĚdŽƚĂů

ϭ͕ϮϬϬ
Ψϭ͕ϮϬϬ

ϲϬϬ
ΨϲϬϬ

ϲϬϬ
ΨϲϬϬ

ΨϬ

Ϯ͕ϰϬϬ
ΨϮ͕ϰϬϬ

ϯ͕ϬϬϬ
Ψϯ͕ϬϬϬ

ϳϬϬ
ΨϳϬϬ

ϲϬϬ
ΨϲϬϬ

;ϭϬϬͿ
;ΨϭϬϬͿ

ϰ͕ϮϬϬ
Ψϰ͕ϮϬϬ

ZĞƐŝĚĞŶƚŝĂůDŽƌƚŐĂŐĞ>ŽĂŶĚƵĐĂƚŝŽŶ͕ZĞƐĞĂƌĐŚ͕ĂŶĚZĞĐŽǀĞƌǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
Ϯ͕ϯϬϬ
ZĞƐDŽƌƚ>ŽĂŶĚƵĐĂƚŝŽŶ͕ZĞƐĞĂƌĐŚ͕ĂŶĚZĞĐŽǀĞƌǇ&ƵŶĚdŽƚĂů
ΨϮ͕ϯϬϬ

ϰϬϬ
ΨϰϬϬ

ϱϬϬ
ΨϱϬϬ

;ϭϬϬͿ
;ΨϭϬϬͿ

ϯ͕ϭϬϬ
Ψϯ͕ϭϬϬ

^ĞĐƵƌŝƚŝĞƐ/ŶǀĞƐƚŽƌĚƵĐĂƚŝŽŶͬdƌĂŝŶŝŶŐͬŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ĞĐƵƌŝƚŝĞƐ/ŶǀĚƵĐĂƚŝŽŶͬdƌĂŝŶŝŶŐͬŶĨŽƌĐĞŵĞŶƚ&ƵŶĚdŽƚĂů

ϭ͕ϰϬϬ
Ψϭ͕ϰϬϬ

ϰϬϬ
ΨϰϬϬ

ϲϬϬ
ΨϲϬϬ

;ϭϬϬͿ
;ΨϭϬϬͿ

Ϯ͕ϯϬϬ
ΨϮ͕ϯϬϬ

Ψϳ͕ϵϬϬ

ΨϮ͕ϭϬϬ

ΨϮ͕ϯϬϬ

;ΨϯϬϬͿ

ΨϭϮ͕ϬϬϬ

ϰ͕ϳϬϬ
Ψϰ͕ϳϬϬ

Ϯ͕ϱϬϬ
ΨϮ͕ϱϬϬ

ϵϬϬ
ΨϵϬϬ

;ϮϬϬͿ
;ΨϮϬϬͿ

ϳ͕ϵϬϬ
Ψϳ͕ϵϬϬ

Ψϰ͕ϳϬϬ

ΨϮ͕ϱϬϬ

ΨϵϬϬ

;ΨϮϬϬͿ

Ψϳ͕ϵϬϬ

h^dZdŽƚĂů

>ĂďŽƌŽŵŵŝƐƐŝŽŶdŽƚĂů















ZĞĂůƐƚĂƚĞĚƵĐĂƚŝŽŶ͕ZĞƐĞĂƌĐŚ͕ĂŶĚZĞĐŽǀĞƌǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ZĞĂůƐƚĂƚĞĚƵĐĂƚŝŽŶ͕ZĞƐĞĂƌĐŚ͕ĂŶĚZĞĐŽǀĞƌǇ&ƵŶĚdŽƚĂů

ŽŵŵĞƌĐĞdŽƚĂů
ϭ ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞĐĐŽƵŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞĐĐŽƵŶƚdŽƚĂů


ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚdŽƚĂů
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 dĂďůĞϮͲĞƚĂŝůŽĨ,͘͘ϴ;^ƚĂƚĞŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶŝůůĨŽƌ&zϮϬϮϬͿ






^ĂůĂƌǇ
ϭ WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ
hŶŝǀĞƌƐĂůWƵďůŝĐdĞůĞĐŽŵ^ĞƌǀŝĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
hŶŝǀĞƌƐĂůWƵďůŝĐdĞůĞĐŽŵ^ĞƌǀŝĐĞdŽƚĂů
WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶdŽƚĂů
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů

 'ƌĂŶĚdŽƚĂů

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ

ϰ͕ϯϬϬ
Ψϰ͕ϯϬϬ

ϳϬϬ
ΨϳϬϬ

ϳϬϬ
ΨϳϬϬ

;ϮϬϬͿ
;ΨϮϬϬͿ

ϱ͕ϱϬϬ
Ψϱ͕ϱϬϬ

Ψϰ͕ϯϬϬ

ΨϳϬϬ

ΨϳϬϬ

;ΨϮϬϬͿ

Ψϱ͕ϱϬϬ

Ψϭϲ͕ϵϬϬ

Ψϱ͕ϯϬϬ

Ψϯ͕ϵϬϬ

;ΨϳϬϬͿ

ΨϮϱ͕ϰϬϬ

Ψϯ͕Ϭϲϯ͕ϱϬϬ

ΨϵϮϬ͕ϭϬϬ

Ψϳϱϳ͕ϳϬϬ

;Ψϴϲ͕ϯϬϬͿ

Ψϰ͕ϲϱϱ͕ϬϬϬ
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 dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů



/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϮϬϭϵhŶŝƚĞĚEĂƚŝŽŶƐŝǀŝů^ŽĐŝĞƚǇŽŶĨĞƌĞŶĐĞ
ϮϬϭϵhŶŝƚĞĚEĂƚŝŽŶƐŝǀŝů^ŽĐŝĞƚǇŽŶĨĞƌĞŶĐĞ

ŐĞŶĐǇEĂŵĞ
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů





























ŵĞƌŝĐĂŶ&ƌĞĞĚŽŵ&ĞƐƚŝǀĂů
ƌƚŝĨĂĐƚƐŽůůĞĐƚŝŽŶƐDĂŶĂŐĞƌ
ƌƚƐ^ƵƐƚĂŝŶĂďŝůŝƚǇ'ƌĂŶƚWƌŽŐƌĂŵ
ĞƚƚĞƌĂǇƐϮϬϮϬ&ŝƌƐƚƚŽsŽƚĞĂŵƉĂŝŐŶ
ĞƚƚĞƌĂǇƐϮϬϮϬ&ŝƌƐƚƚŽsŽƚĞĂŵƉĂŝŐŶ

,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů

ŝŐKƵƚĚŽŽƌǆƉŽ
ŝŐKƵƚĚŽŽƌǆƉŽ
ŝŐKƵƚĚŽŽƌǆƉŽ

ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů

ĞŶƚĞƌWŽŝŶƚ>ĞŐĂĐǇdŚĞĂƚƌĞ
ŽŵŵƵŶŝƚǇ'ƌĂŶƚƐWƌŽŐƌĂŵZĞĚƵĐƚŝŽŶ
ŽŵƉŽƐŝƚĞƐΘĞƌŽƐƉĂĐĞŽĨE͘hƚĂŚ;EhͿ
ƌĞĂƚĞŽŽŬŵŽďŝůĞWƌŽŐƌĂŵ
^ƚŽƌĞͲ,ĞƌƌŝŵĂŶ͕>ĂǇƚŽŶ͕^ĂƌĂƚŽŐĂ^ƉƌŝŶŐƐ
ĂƚĂŶĂůǇƐƚ^ƚĂĨĨŝŶŐĨŽƌŽŵƉůŝĂŶĐĞsĂůŝĚĂƚŝŽŶ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚ

,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ

ĐŽŶŽŵŝĐĞǀĞů
>ĂďŽƌŽŵŵŝƐƐŝŽŶ
dĂǆŽŵŵŝƐƐŝŽŶ
dĂǆŽŵŵŝƐƐŝŽŶ

ĞƐĞƌĞƚh^hŶŵĂŶŶĞĚdƌĂĨĨŝĐDŐŵƚ;hdDͿ
ĞƐĞƌƚ^ƚĂƌ
ůĞĐƚƌŽŶŝĐWƌŽĐĞƐƐŝŶŐ&ĞĞWĂǇŵĞŶƚƐ
ŵĞƌŐŝŶŐ>ĞĂĚĞƌƐ/ŶŝƚŝĂƚŝǀĞ
ǀĞƌǇƌŝůůŝĂŶƚdŚŝŶŐͲ^ŚĂŬĞƐƉĞĂƌĞ
ǆĂŵŝŶĞƌ>ĂƉƚŽƉZĞƉůĂĐĞŵĞŶƚƐ
&ĂƌŵŽƵŶƚƌǇĂƚdŚĂŶŬƐŐŝǀŝŶŐWŽŝŶƚ
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚͲ>ĂďŽƌŽŵŵŝƐƐŝŽŶ
'Ğƚ,ĞĂůƚŚǇhƚĂŚ
'ŝŐŝΖƐWůĂǇŚŽƵƐĞ
'ƌĞĂƚ^Ăůƚ>ĂŬĞŽƵŶĐŝůͲŽǇ^ĐŽƵƚƐŽĨŵĞƌŝĐĂ
,͘͘ϱϱ͕/ŶƐƵƌĂŶĐĞŵĞŶĚŵĞŶƚƐ
,͘͘ϲϱ͕DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞWůĂƚĞ
,͘͘ϵϬ͕KĐĐƵƉĂƚŝŽŶĂů>ŝĐĞŶƐŝŶŐDŽĚŝĨŝĐĂƚŝŽŶƐ
,͘͘ϭϮϴ͕ŽŶƐƵŵĞƌdŝĐŬĞƚWƌŽƚĞĐƚŝŽŶDŽĚ
,͘͘ϭϳϱ͕dƌĂŶƐƉŽĨsĞƚĞƌĂŶƐƚŽDĞŵŽƌŝĂůƐ
,͘͘ϭϴϰ͕ŝǀŝůŝƌWĂƚƌŽů>ŝĐĞŶƐĞWůĂƚĞ
,͘͘ϭϴϳ͕WƌŽĨĞƐƐŝŽŶĂů>ŝĐĞŶƐŝŶŐŵĞŶĚŵĞŶƚƐ
,͘͘ϭϴϳ͕WƌŽĨĞƐƐŝŽŶĂů>ŝĐĞŶƐŝŶŐŵĞŶĚŵĞŶƚƐ

ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ
ŽŵŵĞƌĐĞ
ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ
&ŝŶĂŶĐŝĂů/ŶƐƚ
,ĞƌŝƚĂŐĞΘƌƚƐ
>ĂďŽƌŽŵŵŝƐƐŝŽŶ
ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
/ŶƐƵƌĂŶĐĞ
dĂǆŽŵŵŝƐƐŝŽŶ
ŽŵŵĞƌĐĞ
ŽŵŵĞƌĐĞ
dĂǆŽŵŵŝƐƐŝŽŶ
dĂǆŽŵŵŝƐƐŝŽŶ
ŽŵŵĞƌĐĞ
ŽŵŵĞƌĐĞ

,͘͘ϭϵϭ͕ŽŶƚƌŽůůĞĚ^ƵďƐƚĂŶĐĞďƵƐĞŵĞŶĚ
,͘͘Ϯϳϲ͕ZŝƐŝŶŐdŝĚĞƐZƵƌĂůDĂŶƵĨĂĐƚƵƌŝŶŐ/Ŷŝƚ
,͘͘Ϯϵϲ͕ZƵƌĂůKŶůŝŶĞtŽƌŬŝŶŐ,ƵďƐŵĞŶĚ
,͘͘ϯϲϵ͕tŽƌůĚtĂƌ//DĞŵŽƌŝĂůŽŵŵŝƐƐŝŽŶ
,͘͘ϯϳϴ͕ZĞŐƵůĂƚŽƌǇ^ĂŶĚďŽǆ
,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚŵĞŶƚƐ
,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚŵĞŶƚƐ

ŽŵŵĞƌĐĞ
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ
ŽŵŵĞƌĐĞ
ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ

,͘͘ϯϵϰ͕WĂǁŶƐŚŽƉΘ^ĞĐŽŶĚŚĂŶĚDĞƌĐŚŵĚ
,͘͘ϰϱϯ͕ůĐŽŚŽůŵĞŶĚŵĞŶƚƐ
,ĂůĞĞŶƚĞƌ&ŽƵŶĚĂƚŝŽŶĨŽƌƌƚƐΘĚ
,ĂůĞĞŶƚĞƌdŚĞĂƚƌĞ&ƵŶĚŝŶŐ
,ĂůĞĞŶƚĞƌdŚĞĂƚƌĞ&ƵŶĚŝŶŐ

ŽŵŵĞƌĐĞ

,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ



>ŝŶĞ/ƚĞŵEĂŵĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ϮϬϭϵhŶŝƚĞĚEĂƚŝŽŶƐŝǀŝů^ŽĐŝĞƚǇŽŶĨĞƌĞŶĐĞ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
^ƚĂƚĞ,ŝƐƚŽƌǇ
^͘͘Ϯ
ϭϳϲ 'ĞŶĞƌĂů
ƌƚƐĂŶĚDƵƐĞƵŵƐ
^͘͘Ϯ
ϭϳϮ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ĞƚƚĞƌĂǇƐϮϬϮϬ&ŝƌƐƚƚŽsŽƚĞĂŵƉĂŝŐŶ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ŝŐKƵƚĚŽŽƌǆƉŽ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϭϳϭ ĞĚ͘ƌĞĚŝƚ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
^ƚĂƚĞ>ŝďƌĂƌǇ
^͘͘Ϯ
ϭϳϳ ĞĚ͘ƌĞĚŝƚ
KƉƐ
^͘͘Ϯ
ϭϲϯ ŶƚĞƌƉƌŝƐĞ
ƵƐŝŶĞƐƐĞǀĞů
^͘͘Ϯ
ϭϲϲ 'ĞŶĞƌĂů
>ĂďŽƌŽŵŵŝƐƐŝŽŶ
^͘͘Ϯ
ϭϳϵ ĞĚ͘ƌĞĚŝƚ
>ŝĐĞŶƐĞWůWƌŽĚ
^͘͘Ϯ
ϭϴϬ ĞĚ͘ƌĞĚŝƚ
dĂǆĚŵŝŶ
^͘͘Ϯ
ϭϴϮ ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂů
Žŵŵ'ĞŶZĞŐƵů
^͘͘Ϯ
ϭϲϱ ZĞƐƚƌŝĐƚĞĚ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘ϯ
ϭϲϱ 'ĞŶĞƌĂůϭǆ
&ŝŶ/ŶƐƚĚŵŝŶ
^͘͘Ϯ
ϭϳϬ ZĞƐƚƌŝĐƚĞĚϭǆ
WĂƐƐͲdŚƌƵ
^͘͘ϯ
ϭϲϱ 'ĞŶĞƌĂůϭǆ
>ĂďŽƌŽŵŵŝƐƐŝŽŶ
^͘͘Ϯ
ϭϳϵ &ĞĚĞƌĂů
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘ϯ
ϭϲϱ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
/ŶƐƵƌĂŶĐĞĚŵŝŶ
^͘͘ϯ
ϭϲϵ 'ĞŶĞƌĂů
dĂǆĚŵŝŶ
^͘͘ϯ
ϭϳϭ ĞĚ͘ƌĞĚŝƚ
Žŵŵ'ĞŶZĞŐƵů
^͘͘ϯ
ϭϰϴ ZĞƐƚƌŝĐƚĞĚ
Žŵŵ'ĞŶZĞŐƵů
^͘͘ϯ
ϭϰϵ ZĞƐƚƌŝĐƚĞĚ
dĂǆĚŵŝŶ
^͘͘ϯ
ϭϳϮ ĞĚ͘ƌĞĚŝƚ
dĂǆĚŵŝŶ
^͘͘ϯ
ϭϳϯ 'ĞŶĞƌĂůϭǆ
Žŵŵ'ĞŶZĞŐƵů
^͘͘ϯ
ϭϱϬ ĞĚ͘ƌĞĚŝƚ
Žŵŵ'ĞŶZĞŐƵů
^͘͘ϯ
ϭϱϬ ZĞƐƚƌŝĐƚĞĚ
^ƵďƚŽƚĂů͕,͘͘ϭϴϳ͕WƌŽĨĞƐƐŝŽŶĂů>ŝĐĞŶƐŝŶŐŵĞŶĚŵĞŶƚƐ
Žŵŵ'ĞŶZĞŐƵů
^͘͘ϯ
ϭϱϭ ZĞƐƚƌŝĐƚĞĚ
ZƵƌĂůZĂƉŝĚDĂŶƵĨ
,͘͘Ϯϳϲ
ϭ
'ĞŶĞƌĂůϭǆ
ZƵƌĂůŽǁŽƌŬŝŶŐ
,͘͘Ϯϵϲ
ϭ
'ĞŶĞƌĂů
^ƚĂƚĞ,ŝƐƚŽƌǇ
^͘͘ϯ
ϭϲϲ 'ĞŶĞƌĂůϭǆ
Žŵŵ'ĞŶZĞŐƵů
^͘͘ϯ
ϭϱϮ ZĞƐƚƌŝĐƚĞĚ
dĂůĞŶƚZĞĂĚǇhƚĂŚ
^͘͘ϯ
ϭϲϭ 'ĞŶĞƌĂů
ŽŵŵŽŶ^ƌǀΘsŽů
^͘͘ϯ
ϭϲϰ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚŵĞŶƚƐ
Žŵŵ'ĞŶZĞŐƵů
^͘͘ϯ
ϭϱϯ ZĞƐƚƌŝĐƚĞĚϭǆ
KƉƐ
^͘͘ϯ
ϭϰϱ ŶƚĞƌƉƌŝƐĞ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,ĂůĞĞŶƚĞƌdŚĞĂƚƌĞ&ƵŶĚŝŶŐ

ŵŽƵŶƚ
ϱϬϬ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
ΨϲϱϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϵϱ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϳϱϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
;ϭϱϬ͕ϬϬϬͿ
ΨϭϱϬ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
;ϲϮ͕ϮϬϬͿ
ϮϬ͕ϬϬϬ
;ϮϬϲ͕ϵϬϬͿ
Ϯ͕Ϭϴϴ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
ϴϬ͕ϬϬϬ
ϭϯϯ͕ϯϬϬ
ϭϴϲ͕ϯϬϬ
Ψϯϵϵ͕ϲϬϬ
ϲϬϬ͕ϬϬϬ
;ϭϮϬ͕ϬϬϬͿ
ϰϱϬ͕ϬϬϬ
ϯϱ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϴϬ͕ϱϬϬ
ϱϬϬ͕ϬϬϬ
ϭϮ͕ϳϬϬ
ϮϬϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϵ͕ϴϬϬ
ϳ͕ϱϬϬ
Ϯϭ͕ϵϬϬ
ϲ͕ϲϬϬ
ϳ͕ϱϬϬ
ϳ͕ϱϬϬ
Ϯϲ͕ϬϬϬ
;ϭϬϬͿ
ΨϮϱ͕ϵϬϬ
ϰ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϱ͕ϬϬϬ
ϭϰϴ͕ϬϬϬ
ϭ͕ϬϬϬ
ϮϬϱ͕ϮϬϬ
ΨϮϬϲ͕ϮϬϬ
ϳϳ͕ϬϬϬ
ϱϳ͕ϱϬϬ
ϭϱϬ͕ϬϬϬ
;ϭϬϬ͕ϬϬϬͿ
ϭϬϬ͕ϬϬϬ
ΨϬ
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/ƚĞŵEĂŵĞ
,ĞůƉĞƌƌƚƐ͕DƵƐŝĐĂŶĚ&ŝůŵ&ĞƐƚŝǀĂů
,ŝƐƚŽƌŝĐ&ĞƐƚŝǀĂůƐ
,ƵďŽĨKƉƉŽƌƚƵŶŝƚǇ
/ůůƵŵŝŶĂƚĞͲhƚĂŚΖƐ>ŝŐŚƚƌƚ&ĞƐƚ
/ŵƉĂĐƚhƚĂŚh^hǆƚDĂŶƵĨĂĐƚƵƌŝŶŐ
/ŶĐƌĞĂƐĞŝŶĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/ŶĐƌĞĂƐĞŝŶĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/ŶĐƌĞĂƐĞŝŶĞĚŝĐĂƚĞĚƌĞĚŝƚƐ

ŐĞŶĐǇEĂŵĞ
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
ŽŵŵĞƌĐĞ
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ

/ŶĐƌĞĂƐĞĚĞůŝǀĞƌǇŚĂƌŐĞƐ
/ŶůĂŶĚWŽƌƚƵƚŚŽƌŝƚǇ
/ŶůĂŶĚWŽƌƚƵƚŚŽƌŝƚǇ
/ŶůĂŶĚWŽƌƚƵƚŚŽƌŝƚǇ


ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů

:ĞƐƐĞE͘^ŵŝƚŚ,ŽŵĞŝŶWĂƌŽǁĂŶ
:ŽƌĚĂŶZŝǀĞƌŽƌƌŝĚŽƌWƌĞƐĞƌǀĂƚŝŽŶ
:ŽƌĚĂŶZŝǀĞƌWĂƌŬǁĂǇ
:ƵŶŝŽƌĐŚŝĞǀĞŵĞŶƚ
<ĞǇƐƚŽ^ƵĐĐĞƐƐ
>ĂƌƌǇ,͘DŝůůĞƌhƚĂŚ^ƵŵŵĞƌ'ĂŵĞƐ
>ŝƋƵŽƌĂŐƐ
>ŝƋƵŽƌŝƐƚ͘Ͳ^ƚĂƚƵƚŽƌǇZĞƋƵŝƌĞĚĚũ
DĂƉůĞƚŽŶ,ŝƐƚŽƌŝĐĂůWĂƌŬWƌŽũĞĐƚ
DŽƚŝŽŶWŝĐƚƵƌĞ/ŶĐĞŶƚŝǀĞ&ƵŶĚ
DŽƚŝŽŶWŝĐƚƵƌĞWŽƐƚWĞƌĨĐŽŶĞǀ
EĞŝŐŚďŽƌŚŽŽĚ,ŽƵƐĞ
KĚǇƐƐĞǇĂŶĐĞdŚĞĂƚƌĞ
KĚǇƐƐĞǇĂŶĐĞdŚĞĂƚƌĞ

,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů

dĂǆŽŵŵŝƐƐŝŽŶ
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ

KŐĚĞŶhŶŝŽŶ^ƚĂƚŝŽŶKĂŶĚD
KŐĚĞŶhŶŝŽŶ^ƚĂƚŝŽŶKĂŶĚD

,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ

WĂĐŬĂŐĞŐĞŶĐǇͲŽƵůĚĞƌĂŶĚ'ĂƌĚĞŶŝƚǇ
WĂĐŬĂŐĞŐĞŶĐǇŽŵƉĞŶƐĂƚŝŽŶ/ŶĐƌĞĂƐĞ
WĂĐŬĂŐĞŐĞŶĐǇŽŵƉĞŶƐĂƚŝŽŶ/ŶĐƌĞĂƐĞ





WĂƌĞŶƚƐŵƉŽǁĞƌĞĚ^ƚĂƚƵƚŽƌǇ/ŶĐƌĞĂƐĞ
WĞƚĞ^ƵĂǌŽĞŶƚĞƌ
WƌŽĨĂůůĞƚĚƵĨŽƌhŶĚĞƌƐĞƌǀĞĚZĞŐŝŽŶƐ
ZĞĂůůŽĐĂƚĞŽŶĚWĂǇŵĞŶƚŽŶƚŚĞ>ŝďƌĂƌǇƵŝůĚŝŶŐ
ZĞĐĂƉƚƵƌĞhŶĐŽŵŵŝƚƚĞĚZƵƌĂůŵƉǆƉĂŶƐŝŽŶ
ZĞůĞǀĂŶƚtŽƌŬĨŽƌĐĞϮϬϮϬ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚ/ŶĐƌĞĂƐĞ
ZŝĐŚĨŝĞůĚWĂŚǀĂŶƚdƌĂŝůƐ
^͘͘ϱϲ͕ŽŵŵƵŶŝƚǇZĞŝŶǀĞƐƚŵĞŶƚŐĞŶĐǇZĞƉŽƌƚ
^͘͘ϲϵ͕ŽŶƐƵŵĞƌdŝĐŬĞƚWƌŽƚĞĐƚŝŽŶŵĞŶĚ
^͘͘ϭϯϮ͕ĞĞƌŵĞŶĚŵĞŶƚƐ
^͘͘ϭϯϴ͕hƚĂŚƉƉƌĞŶƚŝĐĞƐŚŝƉĐƚZĞƋƵĞƐƚ
^͘͘ϭϰϬ͕ZĞĂůƐƚĂƚĞŵĞŶĚŵĞŶƚƐ
^͘͘ϭϳϮ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚŵĞŶĚŵĞŶƚƐ
^͘͘ϭϳϮ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚŵĞŶĚŵĞŶƚƐ
^͘͘ϭϳϮ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚŵĞŶĚŵĞŶƚƐ
^͘͘ϭϳϮ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚŵĞŶĚŵĞŶƚƐ
^͘͘ϭϳϮ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚŵĞŶĚŵĞŶƚƐ
^͘͘ϭϳϮ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚŵĞŶĚŵĞŶƚƐ
^͘͘ϭϳϮ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚŵĞŶĚŵĞŶƚƐ
^͘͘ϭϳϮ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚŵĞŶĚŵĞŶƚƐ


ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ŽŵŵĞƌĐĞ
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
ŽŵŵĞƌĐĞ

ĐŽŶŽŵŝĐĞǀĞů
ŽŵŵĞƌĐĞ
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ



>ŝŶĞ/ƚĞŵEĂŵĞ
WĂƐƐͲdŚƌƵ
WĂƐƐͲdŚƌƵ
WĂƐƐͲdŚƌŽƵŐŚ
WĂƐƐͲdŚƌƵ
WĂƐƐͲdŚƌŽƵŐŚ
ůĚŐ/ŶƐƉƚƌdƌŶŐ
ŽŵŵŽŶ^ƌǀΘsŽů
^ƚĂƚĞ,ŝƐƚŽƌǇ

ŝůů
/ƚĞŵη
&ƵŶĚ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂů
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
^͘͘ϯ
ϭϲϱ 'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϭϲϰ ĞĚ͘ƌĞĚŝƚ
^͘͘Ϯ
ϭϳϯ ĞĚ͘ƌĞĚŝƚ
^͘͘Ϯ
ϭϳϲ ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕/ŶĐƌĞĂƐĞŝŶĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƉƐ
,͘͘ϰ
ϲϭ
ŶƚĞƌƉƌŝƐĞ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕/ŶůĂŶĚWŽƌƚƵƚŚŽƌŝƚǇ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
KƉƐ
,͘͘ϰ
ϲϭ
ŶƚĞƌƉƌŝƐĞ
>ŝƋƵŽƌWƌŽĨŝƐƚ
^͘͘Ϯ
ϭϴϭ ZĞƐƚƌŝĐƚĞĚ
WĂƐƐͲdŚƌƵ
^͘͘ϯ
ϭϲϱ 'ĞŶĞƌĂůϭǆ
dŽƵƌŝƐŵ
^͘͘Ϯ
ϭϲϳ ZĞƐƚƌŝĐƚĞĚ
dŽƵƌŝƐŵ
^͘͘ϯ
ϭϱϳ ZĞƐƚƌŝĐƚĞĚϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕KĚǇƐƐĞǇĂŶĐĞdŚĞĂƚƌĞ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕KŐĚĞŶhŶŝŽŶ^ƚĂƚŝŽŶKĂŶĚD
KƉƐ
^͘͘Ϯ
ϭϲϯ ŶƚĞƌƉƌŝƐĞ
KƉƐ
,͘͘ϰ
ϲϭ
ŶƚĞƌƉƌŝƐĞ
KƉƐ
^͘͘Ϯ
ϭϲϯ ŶƚĞƌƉƌŝƐĞ
^ƵďƚŽƚĂů͕WĂĐŬĂŐĞŐĞŶĐǇŽŵƉĞŶƐĂƚŝŽŶ/ŶĐƌĞĂƐĞ
WĂƌĞŶƚƐŵƉŽǁ
,͘͘ϰ
ϲϮ
ZĞƐƚƌŝĐƚĞĚ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌƵ
^͘͘ϯ
ϭϲϱ 'ĞŶĞƌĂůϭǆ
^ƚĂƚĞ>ŝďƌĂƌǇ
^͘͘Ϯ
ϭϳϳ 'ĞŶĞƌĂů
ZƵƌĂůŵƉǆƉĂŶĚ
^͘͘Ϯ
ϭϲϵ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
Žŵŵ'ĞŶZĞŐƵů
^͘͘Ϯ
ϭϲϱ ZĞƐƚƌŝĐƚĞĚ
WĂƐƐͲdŚƌƵ
^͘͘ϯ
ϭϲϱ 'ĞŶĞƌĂůϭǆ
ƵƐŝŶĞƐƐĞǀĞů
^͘͘ϯ
ϭϱϲ ĞĚ͘ƌĞĚŝƚ
Žŵŵ'ĞŶZĞŐƵů
^͘͘ϯ
ϭϱϰ ZĞƐƚƌŝĐƚĞĚ
KƉƐ
^͘͘ϯ
ϭϰϳ ŶƚĞƌƉƌŝƐĞ
dĂůĞŶƚZĞĂĚǇhƚĂŚ
^͘͘ϯ
ϭϲϮ 'ĞŶĞƌĂů
Žŵŵ'ĞŶZĞŐƵů
^͘͘ϯ
ϭϱϱ ĞĚ͘ƌĞĚŝƚ
^dDĐƚŝŽŶƚƌ
^͘͘ϯ
ϭϱϵ ĞĚ͘ƌĞĚŝƚ
^dDĐƚŝŽŶƚƌ
^͘͘ϯ
ϭϱϵ 'ĞŶĞƌĂů
^dDĐƚŝŽŶƚƌ
^͘͘ϯ
ϭϱϵ 'ĞŶĞƌĂůϭǆ
dĂůĞŶƚZĞĂĚǇhƚĂŚ
^͘͘ϭϳϮ
ϭ
'ĞŶĞƌĂů
dĂůĞŶƚZĞĂĚǇhƚĂŚ
^͘͘ϭϳϮ
ϭ
'ĞŶĞƌĂůϭǆ
^ƚĞŵĐƚŝŽŶĞŶƚĞƌ
^͘͘ϯ
ϭϲϴ ĞĚ͘ƌĞĚŝƚ
^ƚĞŵĐƚŝŽŶĞŶƚĞƌ
^͘͘ϯ
ϭϲϴ 'ĞŶĞƌĂů
^ƚĞŵĐƚŝŽŶĞŶƚĞƌ
^͘͘ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘ϭϳϮ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚŵĞŶĚŵĞŶƚƐ

ŵŽƵŶƚ
Ϯϱ͕ϬϬϬ
;ϮϬ͕ϬϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭϰϲ͕ϰϬϬ
ϯϬ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
ΨϮϬϭ͕ϰϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
;ϱϬϬ͕ϬϬϬͿ
Ψϭ͕ϬϬϬ͕ϬϬϬ
ϭϭϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
;Ϯϳϴ͕ϴϬϬͿ
ϭϱϬ͕ϬϬϬ
ϭϵϭ͕ϭϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
;ϴϬ͕ϬϬϬͿ
ϴϬ͕ϬϬϬ
ΨϬ
;ϭϬϬ͕ϬϬϬͿ
ϭϬϬ͕ϬϬϬ
ΨϬ
ϯϲ͕ϬϬϬ
ϭϲϬ͕ϬϬϬ
Ϯϯϭ͕ϬϬϬ
Ψϯϵϭ͕ϬϬϬ
ϭϱϲ͕ϱϬϬ
ϱϬ͕ϬϬϬ
ϯϱ͕ϬϬϬ
;ϴϲϬ͕ϬϬϬͿ
;ϴϰϬ͕ϬϬϬͿ
ϭϬϬ͕ϬϬϬ
ϯϳ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
ϭϮϬ͕ϬϬϬ
ϳ͕ϭϬϬ
ϳϮ͕ϳϬϬ
ϭϲϱ͕ϬϬϬ
ϱϲϮ͕ϱϬϬ
;ϭ͕ϱϯϲ͕ϵϬϬͿ
;ϭϬ͕ϴϮϰ͕ϯϬϬͿ
;Ϯ͕ϭϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϱϯϲ͕ϵϬϬ
ϱ͕ϴϮϰ͕ϯϬϬ
Ϯ͕ϭϬϬ
ΨϬ
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/ƚĞŵEĂŵĞ
^͘͘ϮϭϮ͕h^dZŵĞŶĚŵĞŶƚƐ
^͘͘ϮϭϮ͕h^dZŵĞŶĚŵĞŶƚƐ
^͘͘ϮϭϮ͕h^dZŵĞŶĚŵĞŶƚƐ
^͘͘ϮϭϮ͕h^dZŵĞŶĚŵĞŶƚƐ
^͘͘ϮϭϮ͕h^dZŵĞŶĚŵĞŶƚƐ
^͘͘ϮϭϮ͕h^dZŵĞŶĚŵĞŶƚƐ

ŐĞŶĐǇEĂŵĞ
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
h^dZ
h^dZ
h^dZ

^͘͘ϮϮϮ͕ŚŝůĚƌĞŶΖƐKƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶWƌŽŐƌĂŵ ĐŽŶŽŵŝĐĞǀĞů
^͘͘ϮϮϰ͕,ĞďĞƌsĂůůĞǇ,ŝƐƚŽƌŝĐZĂŝůƌŽĂĚŵĞŶĚ ,ĞƌŝƚĂŐĞΘƌƚƐ
^͘͘Ϯϰϵ͕KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ'ƌĂŶƚŵĞŶĚŵĞŶƚƐ ĐŽŶŽŵŝĐĞǀĞů
^͘͘Ϯϲϰ͕DĞĚŝĐĂůdƌĞĂƚŵĞŶƚƵƚŚŵĞŶĚ
/ŶƐƵƌĂŶĐĞ
^͘͘Ϯϲϰ͕DĞĚŝĐĂůdƌĞĂƚŵĞŶƚƵƚŚŵĞŶĚ
/ŶƐƵƌĂŶĐĞ
^ĂůƚǇƌŝĐŬĞƚ
^ĂŶĚǇƌƚƐ'ƵŝůĚ
^ŚĞdĞĐŚ
^ŽƵƚŚǁĞƐƚ^ǇŵƉŚŽŶǇ
^ŽƵƚŚǁĞƐƚ^ǇŵƉŚŽŶǇ

,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ

^ƉĞĐŝĂůKůǇŵƉŝĐƐ
^ƉǇ,ŽƉΖƐzŽƵƚŚDĞĚŝĂƌƚƐĞŶƚĞƌ
^dD>ĂďWŝůŽƚ
^ƵŶĚĂŶĐĞ&ŝůŵ&ĞƐƚŝǀĂů
dĂƐƚĞhƚĂŚ
dĂǆŽůůĞĐƚŝŽŶŐĞŶƚƐ
dĂǆŽůůĞĐƚŝŽŶŐĞŶƚƐ
dĂǆŽůůĞĐƚŝŽŶŐĞŶƚƐ

ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
dĂǆŽŵŵŝƐƐŝŽŶ
dĂǆŽŵŵŝƐƐŝŽŶ
dĂǆŽŵŵŝƐƐŝŽŶ

dĂǇůŽƌƐǀŝůůĞĂǇǌǌ
dĂǇůŽƌƐǀŝůůĞĂǇǌǌ

,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ

dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞ&ƵŶĚ
dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞ&ƵŶĚ

ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů

dƌĂŶƐĨĞƌ,ƵŵĂŶŝƚĂƌŝĂŶ^ĞƌǀŝĐĞ&ƵŶĚŝŶŐ
dƌĂŶƐĨĞƌ,ƵŵĂŶŝƚĂƌŝĂŶ^ĞƌǀŝĐĞ&ƵŶĚŝŶŐ

,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ



dƵĂĐĂŚŶĞŶƚĞƌ/ŵƉƌŽǀĞŵĞŶƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
hƚĂŚĚǀĂŶĐĞĚDĂƚĞƌŝĂůƐΘDĂŶƵĨĂĐƚƵƌŝŶŐ/Ŷŝƚ ĐŽŶŽŵŝĐĞǀĞů
 hƚĂŚĂŝƌŶ^ǇŵƉŽƐŝƵŵ
ĐŽŶŽŵŝĐĞǀĞů
hƚĂŚŚŝůĚƌĞŶΖƐdŚĞĂƚĞƌ
,ĞƌŝƚĂŐĞΘƌƚƐ
 hƚĂŚ,ƵŵĂŶŝƚŝĞƐDƵƐĞƵŵŽŶDĂŝŶ^ƚƌĞĞƚ
,ĞƌŝƚĂŐĞΘƌƚƐ
hƚĂŚ^ĞŵŝͲŶŶƵĂůDƵůƚŝͲ'ĞŶƌĞWŽƉƵůƚƵƌĞǆƉŽ ĐŽŶŽŵŝĐĞǀĞů
 hƚĂŚ^ŵĂůůƵƐŝŶĞƐƐĞǀĞůŽƉŵĞŶƚĞŶƚĞƌ
ĐŽŶŽŵŝĐĞǀĞů
hƚĂŚ^ƉŽƌƚƐŽŵŵŝƐƐŝŽŶ
ĐŽŶŽŵŝĐĞǀĞů
 hƚĂŚ^ƉŽƌƚƐ,ĂůůŽĨ&ĂŵĞ
,ĞƌŝƚĂŐĞΘƌƚƐ
hƚĂŚ^dDĐƚŝŽŶĞŶƚĞƌ
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
 hƚĂŚsĂůůĞǇdŝƉKĨĨůĂƐƐŝĐ
tĂƌƌŝŽƌƐKǀĞƌdŚĞtĂƐĂƚĐŚͬ,ŝůů&ŝƌ^ŚŽǁ
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
 tŽƌůĚdƌĂĚĞĞŶƚĞƌhƚĂŚ
zŽƵƚŚŝĐǇĐůĞĚƵWƌŽŐΘϭ͕ϬϬϬDŝůĞƐĂŵƉĂŝŐŶ ĐŽŶŽŵŝĐĞǀĞů
 ŝŽŶEĂƚŝŽŶĂůWĂƌŬϭϬϬƚŚŶŶŝǀĞƌƐĂƌǇĞůĞďƌĂƚŝŽŶ ,ĞƌŝƚĂŐĞΘƌƚƐ
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ŽŵŵĞƌĐĞ
 ,͘͘ϭϴϳ͕WƌŽĨĞƐƐŝŽŶĂů>ŝĐĞŶƐŝŶŐŵĞŶĚŵĞŶƚƐ
,͘͘ϭϴϳ͕WƌŽĨĞƐƐŝŽŶĂů>ŝĐĞŶƐŝŶŐŵĞŶĚŵĞŶƚƐ
ŽŵŵĞƌĐĞ



>ŝŶĞ/ƚĞŵEĂŵĞ
WĂƐƐͲdŚƌŽƵŐŚ
WĂƐƐͲdŚƌŽƵŐŚ
WĂƐƐͲdŚƌŽƵŐŚ
'ƌĂŶƚWƌŽŐƌĂŵƐ
^ƵƉƉŽƌƚWƌŽŐƌĂŵƐ
^ƵƉƉŽƌƚWƌŽŐƌĂŵƐ

ŝůů
/ƚĞŵη
&ƵŶĚ
^͘͘ϮϭϮ
ϯ
'ĞŶĞƌĂůϭǆ
^͘͘ϮϭϮ
ϰ
ĞĚ͘ƌĞĚŝƚ
^͘͘ϮϭϮ
ϰ
'ĞŶĞƌĂů
^͘͘ϮϭϮ
Ϯ
'ĞŶĞƌĂůϭǆ
^͘͘ϮϭϮ
ϭ
ĞĚ͘ƌĞĚŝƚ
^͘͘ϮϭϮ
ϭ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕^͘͘ϮϭϮ͕h^dZŵĞŶĚŵĞŶƚƐ
KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ
^͘͘ϮϮϮ
ϭ
'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘ϮϮϰ
ϭ
'ĞŶĞƌĂůϭǆ
KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ
^͘͘ϯ
ϭϲϬ ^Ɖ͘ZĞǀĞŶƵĞ
/ŶƐƵƌĂŶĐĞĚŵŝŶ
^͘͘ϯ
ϭϳϬ ZĞƐƚƌŝĐƚĞĚ
/ŶƐƵƌĂŶĐĞĚŵŝŶ
^͘͘ϯ
ϭϳϬ ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕^͘͘Ϯϲϰ͕DĞĚŝĐĂůdƌĞĂƚŵĞŶƚƵƚŚŵĞŶĚ
WĂƐƐͲdŚƌƵ
^͘͘ϯ
ϭϲϱ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌƵ
^͘͘ϯ
ϭϲϱ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^ŽƵƚŚǁĞƐƚ^ǇŵƉŚŽŶǇ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘ϯ
ϭϲϱ 'ĞŶĞƌĂůϭǆ
ƵƐŝŶĞƐƐĞǀĞů
^͘͘Ϯ
ϭϲϲ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂů
dĂǆĚŵŝŶ
^͘͘Ϯ
ϭϴϮ ĚƵĐĂƚŝŽŶ
dĂǆĚŵŝŶ
^͘͘Ϯ
ϭϴϮ 'ĞŶĞƌĂů
dĂǆĚŵŝŶ
^͘͘Ϯ
ϭϴϮ ZĞƐƚƌŝĐƚĞĚ
^ƵďƚŽƚĂů͕dĂǆŽůůĞĐƚŝŽŶŐĞŶƚƐ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌƵ
^͘͘ϯ
ϭϲϱ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕dĂǇůŽƌƐǀŝůůĞĂǇǌǌ
dŽƵƌŝƐŵ
^͘͘ϯ
ϭϱϳ ZĞƐƚƌŝĐƚĞĚ
dŽƵƌŝƐŵ
^͘͘ϯ
ϭϱϳ ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞ&ƵŶĚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϭϳϭ ZĞƐƚƌŝĐƚĞĚ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ ZĞƐƚƌŝĐƚĞĚ
^ƵďƚŽƚĂů͕dƌĂŶƐĨĞƌ,ƵŵĂŶŝƚĂƌŝĂŶ^ĞƌǀŝĐĞ&ƵŶĚŝŶŐ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌƵ
^͘͘ϯ
ϭϲϱ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
^ƚĞŵĐƚŝŽŶĞŶƚĞƌ
^͘͘ϯ
ϭϲϳ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϭϲϴ 'ĞŶĞƌĂů
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
ůĞĐƚƌŝĐŝĂŶĚƵ&ƵŶĚ
^͘͘ϯ
Ϯϴϳ ĞĚ͘ƌĞĚŝƚ
WůƵŵďĞƌĚƵ&ƵŶĚ
^͘͘ϯ
Ϯϴϴ ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕,͘͘ϭϴϳ͕WƌŽĨĞƐƐŝŽŶĂů>ŝĐĞŶƐŝŶŐŵĞŶĚŵĞŶƚƐ

ŵŽƵŶƚ
ϭ͕ϳϬϱ͕ϵϬϬ
ϭϲ͕ϭϬϬ
ϯϴϱ͕ϲϬϬ
;ϰ͕ϱϬϬ͕ϬϬϬͿ
;ϭϲ͕ϭϬϬͿ
;ϯ͕ϮϴϮ͕ϲϬϬͿ
;Ψϱ͕ϲϵϭ͕ϭϬϬͿ
ϭϬϬ͕ϬϬϬ
ϯϭϱ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϲ͕ϯϬϬ
ϲ͕ϴϬϬ
Ψϭϯ͕ϭϬϬ
ϱϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
;Ϯϰ͕ϳϬϬͿ
Ϯϰ͕ϳϬϬ
ΨϬ
ϱϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
;ϮϱϬ͕ϬϬϬͿ
ϱϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ϵϵ͕ϬϬϬ
ϭϮϯ͕ϬϬϬ
ϱϴ͕ϴϬϬ
ΨϮϴϬ͕ϴϬϬ
;ϮϬ͕ϬϬϬͿ
ϮϬ͕ϬϬϬ
ΨϬ
;Ϯϰ͕ϬϬϬ͕ϬϬϬͿ
Ϯϱ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ
;Ϯ͕ϬϬϬͿ
ϲ͕ϬϬϬ
Ψϰ͕ϬϬϬ
ϯϱϬ͕ϬϬϬ
ϰϬϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
;ϮϬ͕ϬϬϬͿ
Ϯϱ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
ϲ͕ϬϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ϴϱϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
Ϯϴ͕ϴϬϬ
ϭϭ͕ϱϬϬ
ΨϰϬ͕ϯϬϬ
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/ƚĞŵEĂŵĞ
ŐĞŶĐǇEĂŵĞ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ĂŶĐĞƌͬDĞĚŝĐĂů/ŶŶŽǀĂƚŝŽŶͬ/WWZĞƐĞĂƌĐŚ&ƵŶĚŝŶŐ ZĞƐƚĐyĨƌ>
ĂŶĐĞƌͬDĞĚŝĐĂů/ŶŶŽǀĂƚŝŽŶͬ/WWZĞƐĞĂƌĐŚ&ƵŶĚŝŶŐ ZĞƐƚĐyĨƌ>










ůŝŵŝŶĂƚĞdĞĐŚŽŵŵĞƌĐŝĂůŝǌĂƚŝŽŶ/ŶŶŽǀWƌŽŐ
DŽƚŝŽŶWŝĐƚƵƌĞWŽƐƚWĞƌĨĐŽŶĞǀ
^͘͘ϮϭϮ͕h^dZŵĞŶĚŵĞŶƚƐ
^͘͘ϮϭϮ͕h^dZŵĞŶĚŵĞŶƚƐ

ZĞƐƚĐyĨƌ>
ZĞƐƚĐyĨƌ>
ZĞƐƚĐyĨƌ>
ZĞƐƚĐyĨƌ>

dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞ&ƵŶĚ
dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞ&ƵŶĚ
dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞ&ƵŶĚ

ZĞƐƚĐyĨƌ>
ZĞƐƚĐyĨƌ>
ZĞƐƚĐyĨƌ>

&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚdĞĐŚŶŝĐĂůĚũ
hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚdĞĐŚŶŝĐĂůĚũ

>ĂďŽƌŽŵŵŝƐƐŝŽŶ
>ĂďŽƌŽŵŵŝƐƐŝŽŶ

tĂŐĞůĂŝŵŐĞŶĐǇ&ƵŶĚdĞĐŚŶŝĐĂůĚũ
tĂŐĞůĂŝŵŐĞŶĐǇ&ƵŶĚdĞĐŚŶŝĐĂůĚũ

>ĂďŽƌŽŵŵŝƐƐŝŽŶ
>ĂďŽƌŽŵŵŝƐƐŝŽŶ

 'ƌĂŶĚdŽƚĂů

>ŝŶĞ/ƚĞŵEĂŵĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

ŵŽƵŶƚ

tŬĨĐĞǀZĞƐƚĐĐƚ
^͘͘ϯ
Ϯϵϵ 'ĞŶĞƌĂů
tŬĨĐĞǀZĞƐƚĐĐƚ
^͘͘ϯ
Ϯϵϵ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ĂŶĐĞƌͬDĞĚŝĐĂů/ŶŶŽǀĂƚŝŽŶͬ/WWZĞƐĞĂƌĐŚ&ƵŶĚŝŶŐ
tŬĨĐĞǀZĞƐƚĐĐƚ
^͘͘Ϯ
ϯϯϬ 'ĞŶĞƌĂů
DŽƚŝŽŶWŝĐƚĐĐƚ
^͘͘ϯ
Ϯϵϴ 'ĞŶĞƌĂůϭǆ
tŬĨĐĞǀZĞƐƚĐĐƚ
^͘͘ϮϭϮ
ϱ
'ĞŶĞƌĂů
tŬĨĐĞǀZĞƐƚĐĐƚ
^͘͘ϮϭϮ
ϲ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘ϮϭϮ͕h^dZŵĞŶĚŵĞŶƚƐ
dŽƵƌDŬƚWĞƌĨ&Ě
,͘͘ϰ
ϭϮϭ 'ĞŶĞƌĂů
dŽƵƌDŬƚWĞƌĨ&Ě
^͘͘Ϯ
ϯϮϵ 'ĞŶĞƌĂů
dŽƵƌDŬƚWĞƌĨ&Ě
^͘͘Ϯ
ϯϮϵ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕dŽƵƌŝƐŵDĂƌŬĞƚŝŶŐWĞƌĨŽƌŵĂŶĐĞ&ƵŶĚ

;ϭ͕ϬϬϬ͕ϬϬϬͿ
;ϱ͕ϱϬϬ͕ϬϬϬͿ
;Ψϲ͕ϱϬϬ͕ϬϬϬͿ
;Ϯ͕ϰϰϴ͕ϬϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϴϵϳ͕ϬϬϬ
Ϯ͕ϳϵϰ͕ϭϬϬ
Ψϱ͕ϲϵϭ͕ϭϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
;Ϯϳ͕ϬϬϬ͕ϬϬϬͿ
Ϯϱ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

hŶŝŶƐƌĚŵƉůƌ&Ě
,͘͘ϰ
ϭϮϰ ĞĚ͘ƌĞĚŝƚ
hŶŝŶƐƌĚŵƉůƌ&Ě
,͘͘ϰ
ϭϮϰ KƚŚĞƌ
^ƵďƚŽƚĂů͕hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚdĞĐŚŶŝĐĂůĚũ
tĂŐĞůĂŝŵŐĐǇ&Ě
,͘͘ϰ
ϭϮϱ ĞĚ͘ƌĞĚŝƚ
tĂŐĞůĂŝŵŐĐǇ&Ě
,͘͘ϰ
ϭϮϱ KƚŚĞƌdƌƵƐƚ
^ƵďƚŽƚĂů͕tĂŐĞůĂŝŵŐĞŶĐǇ&ƵŶĚdĞĐŚŶŝĐĂůĚũ

ϱ͕ϲϮϮ͕ϴϬϬ
;ϰ͕ϱϰϳ͕ϴϬϬͿ
Ψϭ͕Ϭϳϱ͕ϬϬϬ
Ϯ͕ϰϬϬ͕ϬϬϬ
;Ϯ͕ϰϬϬ͕ϬϬϬͿ
ΨϬ
ΨϮϱ͕ϭϮϮ͕ϴϬϬ
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,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϭ ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽů
KƉĞƌĂƚŝŽŶƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
KƉĞƌĂƚŝŽŶƐdŽƚĂů
WĂƌĞŶƚƐŵƉŽǁĞƌĞĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
WĂƌĞŶƚƐŵƉŽǁĞƌĞĚdŽƚĂů

ΨϬ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

ΨϬ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϱ͕ϭϬϬ
Ψϱ͕ϭϬϬ

'ƌĂŶĚdŽƚĂů

ϱ͕ϭϬϬ
Ψϱ͕ϭϬϬ

ϰϭ͕ϬϬϬ

;ϰϭ͕ϬϬϬͿ

ϰϭ͕ϬϬϬ
Ψϰϭ͕ϬϬϬ

Ψϰϭ͕ϬϬϬ

;Ψϰϭ͕ϬϬϬͿ

ϰϭ͕ϬϬϬ
Ψϰϭ͕ϬϬϬ

ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽůdŽƚĂů

Ψϰϭ͕ϬϬϬ

Ψϰϭ͕ϬϬϬ

;Ψϯϱ͕ϵϬϬͿ

Ψϰϲ͕ϭϬϬ

ϭ ŽŵŵĞƌĐĞ
ƵŝůĚŝŶŐ/ŶƐƉĞĐƚŽƌdƌĂŝŶŝŶŐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ƵŝůĚŝŶŐ/ŶƐƉĞĐƚŽƌdƌĂŝŶŝŶŐdŽƚĂů

ϳϮ͕ϲϬϬ
ϰϰϴ͕ϮϬϬ
;ϱϮϬ͕ϴϬϬͿ
ΨϬ











ŽŵŵĞƌĐĞ'ĞŶĞƌĂůZĞŐƵůĂƚŝŽŶ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŽŵŵĞƌĐĞ'ĞŶĞƌĂůZĞŐƵůĂƚŝŽŶdŽƚĂů

ϭ͕ϰϰϵ͕ϳϬϬ
ϮϬϬ͕ϬϬϬ
Ψϭ͕ϲϰϵ͕ϳϬϬ

KĨĨŝĐĞŽĨŽŶƐƵŵĞƌ^ĞƌǀŝĐĞƐWƌŽĨĞƐƐŝŽŶĂůĂŶĚdĞĐŚŶŝĐĂů^ĞƌǀŝĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
KĨĨŝĐĞŽĨŽŶƐƵŵĞƌ^ĞƌǀŝĐĞƐWƌŽĨĞƐƐŝŽŶĂůĂŶĚdĞĐŚŶŝĐĂů^ĞƌǀŝĐĞƐdŽƚĂů

ϯ͕ϮϰϮ͕ϮϬϬ
Ϯϵϲ͕ϵϬϬ
Ψϯ͕ϱϯϵ͕ϭϬϬ

WƵďůŝĐhƚŝůŝƚŝĞƐWƌŽĨĞƐƐŝŽŶĂůĂŶĚdĞĐŚŶŝĐĂů^ĞƌǀŝĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WƵďůŝĐhƚŝůŝƚŝĞƐWƌŽĨĞƐƐŝŽŶĂůĂŶĚdĞĐŚŶŝĐĂů^ĞƌǀŝĐĞƐdŽƚĂů

Ϯ͕ϵϮϮ͕ϴϬϬ
ϳϬϬ͕ϬϬϬ
Ψϯ͕ϲϮϮ͕ϴϬϬ
Ψϴ͕ϴϭϭ͕ϲϬϬ

ΨϬ

ΨϬ

ϳϮ͕ϲϬϬ
ϰϰϴ͕ϮϬϬ
;ϱϮϬ͕ϴϬϬͿ
ΨϬ

ΨϬ

ϭ͕ϰϰϵ͕ϳϬϬ
ϮϬϬ͕ϬϬϬ
Ψϭ͕ϲϰϵ͕ϳϬϬ

ΨϬ

ϯ͕ϮϰϮ͕ϮϬϬ
Ϯϵϲ͕ϵϬϬ
Ψϯ͕ϱϯϵ͕ϭϬϬ

ΨϬ

ΨϬ

Ϯ͕ϵϮϮ͕ϴϬϬ
ϳϬϬ͕ϬϬϬ
Ψϯ͕ϲϮϮ͕ϴϬϬ

ΨϬ

ΨϬ

Ψϴ͕ϴϭϭ͕ϲϬϬ

ΨϬ

ϰϰϯ͕ϱϬϬ
ϲϳϱ͕ϬϬϬ
Ψϭ͕ϭϭϴ͕ϱϬϬ

ΨϬ

;ϭϮϭ͕ϳϬϬͿ
ϭϮϲ͕ϯϬϬ
;ϵϭϭ͕ϰϬϬͿ
Ϯ͕ϯϯϮ͕ϰϬϬ
Ψϭ͕ϰϮϱ͕ϲϬϬ

ΨϬ

ϱϬ͕ϬϬϬ
ϱϳϮ͕ϬϬϬ
ϰ͕ϵϲϱ͕ϮϬϬ
Ψϱ͕ϱϴϳ͕ϮϬϬ

ΨϬ

ΨϬ
















ŽŵŵĞƌĐĞdŽƚĂů
ϭ ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

ϰϰϯ͕ϱϬϬ
ϲϳϱ͕ϬϬϬ
Ψϭ͕ϭϭϴ͕ϱϬϬ

ƵƐŝŶĞƐƐĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ƵƐŝŶĞƐƐĞǀĞůŽƉŵĞŶƚdŽƚĂů

ϭϮϲ͕ϯϬϬ
;ϵϭϭ͕ϰϬϬͿ
Ϯ͕ϯϯϮ͕ϰϬϬ
Ψϭ͕ϱϰϳ͕ϯϬϬ

KĨĨŝĐĞŽĨdŽƵƌŝƐŵ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
KĨĨŝĐĞŽĨdŽƵƌŝƐŵdŽƚĂů

ϱϬ͕ϬϬϬ
ϱϳϮ͕ϬϬϬ
ϰ͕ϵϲϱ͕ϮϬϬ
Ψϱ͕ϱϴϳ͕ϮϬϬ

ΨϬ

;ϭϮϭ͕ϳϬϬͿ

;ΨϭϮϭ͕ϳϬϬͿ

ΨϬ
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,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
WĂƐƐͲdŚƌŽƵŐŚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
WĂƐƐͲdŚƌŽƵŐŚdŽƚĂů

ϭϱϬ͕ϬϬϬ
ΨϭϱϬ͕ϬϬϬ

WĞƚĞ^ƵĂǌŽhƚĂŚƚŚůĞƚŝĐƐŽŵŵŝƐƐŝŽŶ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WĞƚĞ^ƵĂǌŽhƚĂŚƚŚůĞƚŝĐƐŽŵŵŝƐƐŝŽŶdŽƚĂů

;ϭϬϬͿ
ϭϮϱ͕ϳϬϬ
ΨϭϮϱ͕ϲϬϬ

^dDĐƚŝŽŶĞŶƚĞƌ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^dDĐƚŝŽŶĞŶƚĞƌdŽƚĂů
hƚĂŚƌŽĂĚďĂŶĚKƵƚƌĞĂĐŚĞŶƚĞƌ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚƌŽĂĚďĂŶĚKƵƚƌĞĂĐŚĞŶƚĞƌdŽƚĂů
hƚĂŚKĨĨŝĐĞŽĨKƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
hƚĂŚKĨĨŝĐĞŽĨKƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶdŽƚĂů
ZƵƌĂůŵƉůŽǇŵĞŶƚǆƉĂŶƐŝŽŶWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZƵƌĂůŵƉůŽǇŵĞŶƚǆƉĂŶƐŝŽŶWƌŽŐƌĂŵdŽƚĂů
dĂůĞŶƚZĞĂĚǇhƚĂŚĞŶƚĞƌ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dĂůĞŶƚZĞĂĚǇhƚĂŚĞŶƚĞƌdŽƚĂů
ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚdŽƚĂů
ϭ ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
ƌƚƐĂŶĚDƵƐĞƵŵƐ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ƌƚƐĂŶĚDƵƐĞƵŵƐdŽƚĂů
ŽŵŵŝƐƐŝŽŶŽŶ^ĞƌǀŝĐĞĂŶĚsŽůƵŶƚĞĞƌŝƐŵ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŽŵŵŝƐƐŝŽŶŽŶ^ĞƌǀŝĐĞĂŶĚsŽůƵŶƚĞĞƌŝƐŵdŽƚĂů

ϭ͕ϱϮϭ͕ϬϬϬ
;Ϯ͕Ϯϴϭ͕ϳϬϬͿ
ϰ͕ϰϯϱ͕ϮϬϬ
Ψϯ͕ϲϳϰ͕ϱϬϬ

;Ϯϳ͕ϭϬϬͿ
Ϯϳ͕ϭϬϬ
ΨϬ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϰϱϬ͕ϬϬϬ

;ϮϮϱ͕ϬϬϬͿ

ΨϰϱϬ͕ϬϬϬ

;ΨϮϮϱ͕ϬϬϬͿ

ϮϮϱ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
Ψϯϳϱ͕ϬϬϬ

ΨϬ

;ϭϬϬͿ
ϭϮϱ͕ϳϬϬ
ΨϭϮϱ͕ϲϬϬ

ΨϬ

ϭ͕ϱϮϭ͕ϬϬϬ
;Ϯ͕Ϯϴϭ͕ϳϬϬͿ
ϰ͕ϰϯϱ͕ϮϬϬ
Ψϯ͕ϲϳϰ͕ϱϬϬ

ΨϬ

;Ϯϳ͕ϭϬϬͿ
Ϯϳ͕ϭϬϬ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϬϬϬ͕ϬϬϬ
ϭϮϵ͕ϱϬϬ
ΨϭϮϵ͕ϱϬϬ

;ϭ͕ϱϬϬ͕ϬϬϬͿ
;Ψϭ͕ϱϬϬ͕ϬϬϬͿ

ϮϬ͕ϬϬϬ
ΨϮϬ͕ϬϬϬ
ΨϭϬ͕ϴϱϮ͕ϲϬϬ

ΨϬ

Ψϭ͕ϬϬϬ͕ϬϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
ϭϮϵ͕ϱϬϬ
Ψϭ͕ϭϮϵ͕ϱϬϬ

;ϭ͕ϱϬϬ͕ϬϬϬͿ
ϭ͕ϱϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

;Ψϭ͕ϱϬϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

ϮϬ͕ϬϬϬ
ΨϮϬ͕ϬϬϬ

ΨϯϮϴ͕ϯϬϬ

;ϭ͕ϱϬϬ͕ϬϬϬͿ

Ψϳϳϱ͕ϬϬϬ

;Ϯ͕ϬϬϬͿ
;ϲϮ͕ϮϬϬͿ
ϭϵϱ͕ϬϬϬ
;ϭϵϳ͕ϱϬϬͿ
;ΨϮ͕ϱϬϬͿ

'ƌĂŶĚdŽƚĂů

;Ψϲϰ͕ϮϬϬͿ

Ψϭϭ͕ϵϱϱ͕ϵϬϬ

ΨϬ

;Ϯ͕ϬϬϬͿ
;ϲϮ͕ϮϬϬͿ
ϭϵϱ͕ϬϬϬ
;ϭϵϳ͕ϱϬϬͿ
;Ψϲϲ͕ϳϬϬͿ

ϵϭ͕ϬϬϬ
ϳϬ͕ϬϬϬ
;ϵϰϴ͕ϭϬϬͿ
ϰϰϴ͕ϭϬϬ
;ΨϱϬϬ͕ϬϬϬͿ

Ψϭϲϭ͕ϬϬϬ

ΨϬ

ϵϭ͕ϬϬϬ
ϳϬ͕ϬϬϬ
;ϵϰϴ͕ϭϬϬͿ
ϰϰϴ͕ϭϬϬ
;Ψϯϯϵ͕ϬϬϬͿ

ΨϬ

ϯϬ͕ϬϬϬ
ΨϯϬ͕ϬϬϬ

ΨϬ

ϯϬ͕ϬϬϬ
ΨϯϬ͕ϬϬϬ
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,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
,ŝƐƚŽƌŝĐĂů^ŽĐŝĞƚǇ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ŝƐƚŽƌŝĐĂů^ŽĐŝĞƚǇdŽƚĂů
/ŶĚŝĂŶĨĨĂŝƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶĚŝĂŶĨĨĂŝƌƐdŽƚĂů
WĂƐƐͲdŚƌŽƵŐŚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
WĂƐƐͲdŚƌŽƵŐŚdŽƚĂů

;ϭϮ͕ϬϬϬͿ
ϭϮ͕ϬϬϬ
ΨϬ

ϭϬϬ͕ϬϬϬ
;ϭϬϬ͕ϬϬϬͿ
ΨϬ

ϮϬϱ͕ϬϬϬ
ΨϮϬϱ͕ϬϬϬ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

'ƌĂŶĚdŽƚĂů

ΨϬ

;ϭϮ͕ϬϬϬͿ
ϭϮ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϬ

ϭϬϬ͕ϬϬϬ
;ϭϬϬ͕ϬϬϬͿ
ΨϬ

ϭ͕ϳϭϬ͕ϬϬϬ
ϰϬ͕ϬϬϬ

ϭϱϬ͕ϬϬϬ

Ψϭ͕ϳϱϬ͕ϬϬϬ

ΨϭϱϬ͕ϬϬϬ

ΨϬ

^ƚĂƚĞ,ŝƐƚŽƌǇ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƚĂƚĞ,ŝƐƚŽƌǇdŽƚĂů

ΨϬ

^ƚĂƚĞ>ŝďƌĂƌǇ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞ>ŝďƌĂƌǇdŽƚĂů

;ϮϬϬͿ
ϮϬϬ
ΨϬ

ΨϱϮϬ͕ϬϬϬ

;ΨϮϵϳ͕ϱϬϬͿ

ΨϮ͕ϰϮϭ͕ϴϬϬ

,ĞƌŝƚĂŐĞĂŶĚƌƚƐdŽƚĂů

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

Ϯϱ͕ϬϬϬ
ΨϮϱ͕ϬϬϬ

ϭ͕ϴϲϬ͕ϬϬϬ
ϰϬ͕ϬϬϬ
ϮϬϱ͕ϬϬϬ
ΨϮ͕ϭϬϱ͕ϬϬϬ

ΨϬ

Ϯϱ͕ϬϬϬ
ΨϮϱ͕ϬϬϬ

ΨϬ

ϱϮϬ͕ϬϬϬ
;ϮϬϬͿ
ϮϬϬ
ΨϱϮϬ͕ϬϬϬ

ϱϮϬ͕ϬϬϬ

ΨϭϱϬ͕ϬϬϬ

ΨϮ͕Ϯϳϰ͕ϯϬϬ














ϭ /ŶƐƵƌĂŶĐĞ
,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞĐƚƵĂƌǇ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞĐƚƵĂƌǇdŽƚĂů
/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶƐƵƌĂŶĐĞĞƉĂƌƚŵĞŶƚĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
dŝƚůĞ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
dŝƚůĞ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵdŽƚĂů
/ŶƐƵƌĂŶĐĞdŽƚĂů
ϭ >ĂďŽƌŽŵŵŝƐƐŝŽŶ
&ĞĚĞƌĂů&ƵŶĚƐ
>ĂďŽƌŽŵŵŝƐƐŝŽŶdŽƚĂů

 ϭ WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ

ůŽƐŝŶŐĂůĂŶĐĞ


ϯϴ͕ϴϬϬ
;ϱϲ͕ϲϬϬͿ
;Ψϭϳ͕ϴϬϬͿ

ΨϬ

ΨϬ

ϵ͕ϯϬϬ
;ϲϰϰ͕ϭϬϬͿ
ϮϱϮ͕ϰϬϬ
ϱϵϯ͕ϬϬϬ
ΨϮϬϭ͕ϯϬϬ

ϯϰ͕ϭϬϬ
;ϯϰ͕ϴϬϬͿ
;ΨϳϬϬͿ

ΨϬ

ΨϬ

ΨϭϴϮ͕ϴϬϬ

ΨϬ

ϭϴ͕ϰϬϬ
Ψϭϴ͕ϰϬϬ

ΨϬ

ϭϬϬ͕ϬϬϬ
ϭϰϱ͕ϳϬϬ
;ϭϰϱ͕ϳϬϬͿ

Ψϵ͕ϯϬϬ

ΨϬ
Ψϵ͕ϯϬϬ

ΨϬ

ϯϴ͕ϴϬϬ
;ϱϲ͕ϲϬϬͿ
;Ψϭϳ͕ϴϬϬͿ

ϵ͕ϯϬϬ
;ϲϰϰ͕ϭϬϬͿ
ϮϱϮ͕ϰϬϬ
ϱϵϯ͕ϬϬϬ
ΨϮϭϬ͕ϲϬϬ

ϯϰ͕ϭϬϬ
;ϯϰ͕ϴϬϬͿ
;ΨϳϬϬͿ
ΨϭϵϮ͕ϭϬϬ

ϭϴ͕ϰϬϬ
Ψϭϴ͕ϰϬϬ

ϭϬϬ͕ϬϬϬ
ϭϰϱ͕ϳϬϬ
;ϭϰϱ͕ϳϬϬͿ
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WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶdŽƚĂů
ϭ dĂǆŽŵŵŝƐƐŝŽŶ
>ŝĐĞŶƐĞWůĂƚĞƐWƌŽĚƵĐƚŝŽŶ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ŝĐĞŶƐĞWůĂƚĞƐWƌŽĚƵĐƚŝŽŶdŽƚĂů
dĂǆĚŵŝŶŝƐƚƌĂƚŝŽŶ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ůŽƐŝŶŐĂůĂŶĐĞ
dĂǆĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů



dĂǆŽŵŵŝƐƐŝŽŶdŽƚĂů



ϭ h^dZ
'ƌĂŶƚWƌŽŐƌĂŵƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
'ƌĂŶƚWƌŽŐƌĂŵƐdŽƚĂů








^ƵƉƉŽƌƚWƌŽŐƌĂŵƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
^ƵƉƉŽƌƚWƌŽŐƌĂŵƐdŽƚĂů
h^dZĚŵŝŶŝƐƚƌĂƚŝŽŶ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
h^dZĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
h^dZdŽƚĂů

,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
ΨϭϬϬ͕ϬϬϬ

ϯϭϮ͕ϬϬϬ
;ϭϳϴ͕ϳϬϬͿ
Ψϭϯϯ͕ϯϬϬ

ΨϬ

;ΨϲϴϬ͕ϰϬϬͿ

ΨϬ

ΨϬ

;ΨϲϴϬ͕ϰϬϬͿ

ϳ͕Ϭϭϲ͕ϯϬϬ
Ψϳ͕Ϭϭϲ͕ϯϬϬ

ΨϬ

ΨϬ

ϳ͕Ϭϭϲ͕ϯϬϬ
Ψϳ͕Ϭϭϲ͕ϯϬϬ

ϲϲϴ͕ϵϬϬ
Ψϲϲϴ͕ϵϬϬ

ΨϬ

ΨϬ

ϲϲϴ͕ϵϬϬ
Ψϲϲϴ͕ϵϬϬ

ϳ͕ϳϬϬ
Ψϳ͕ϳϬϬ

ΨϬ

ΨϬ

ϳ͕ϳϬϬ
Ψϳ͕ϳϬϬ

Ψϳ͕ϲϵϮ͕ϵϬϬ

ΨϬ

ΨϬ

Ψϳ͕ϲϵϮ͕ϵϬϬ

dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ
ϭ ZĞǀdƌĂŶƐĨĞƌƐͲ>
'ĞŶĞƌĂů&ƵŶĚͲ,Z
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚͲ,ZdŽƚĂů

ΨϬ

ZĞǀdƌĂŶƐĨĞƌƐͲ>dŽƚĂů












dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐdŽƚĂů
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϭ ŽŵŵĞƌĐĞ
ƌĐŚŝƚĞĐƚƵƌĞĚƵĐĂƚŝŽŶĂŶĚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ƌĐŚŝƚĞĐƚƵƌĞĚƵĐĂƚŝŽŶĂŶĚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚdŽƚĂů
ŽŶƐƵŵĞƌWƌŽƚĞĐƚŝŽŶĚƵĐĂƚŝŽŶĂŶĚdƌĂŝŶŝŶŐ&ƵŶĚ
ůŽƐŝŶŐĂůĂŶĐĞ
ŽŶƐƵŵĞƌWƌŽƚĞĐƚŝŽŶĚƵĐĂƚŝŽŶĂŶĚdƌĂŝŶŝŶŐ&ƵŶĚdŽƚĂů
ŽƐŵĞƚŽůŽŐŝƐƚͬĂƌďĞƌ͕ƐƚŚĞƚŝĐŝĂŶ͕ůĞĐƚƌŽůŽŐŝƐƚ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ

ΨϬ

ϯϭϮ͕ϬϬϬ
;ϭϳϴ͕ϳϬϬͿ
Ψϭϯϯ͕ϯϬϬ

ΨϬ





'ƌĂŶĚdŽƚĂů
ΨϭϬϬ͕ϬϬϬ

ϭϴϲ͕ϯϬϬ
;ϭ͕ϬϬϬ͕ϬϬϬͿ
;Ψϴϭϯ͕ϳϬϬͿ

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů



ΨϬ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ
ΨϬ

ϭϴϲ͕ϯϬϬ
;ϭ͕ϬϬϬ͕ϬϬϬͿ
;Ψϴϭϯ͕ϳϬϬͿ





^͘͘Ϯ
;DĂŝŶzŝůůͿ
ΨϬ

ΨϮϲ͕ϳϮϭ͕ϰϬϬ

ΨϮ͕ϳϵϭ͕ϭϬϬ

Ψϴϵϴ͕ϰϬϬ

ΨϯϬ͕ϰϭϬ͕ϵϬϬ

ΨϬ

ϴϰ͕ϬϬϬ
;ϮϱϬ͕ϬϬϬͿ
;Ψϭϲϲ͕ϬϬϬͿ

ϴϰ͕ϬϬϬ
;ϮϱϬ͕ϬϬϬͿ
;Ψϭϲϲ͕ϬϬϬͿ

ΨϬ

ΨϬ

;Ψϭϲϲ͕ϬϬϬͿ

;Ψϭϲϲ͕ϬϬϬͿ

ΨϬ

ΨϬ

;Ψϭϲϲ͕ϬϬϬͿ

;Ψϭϲϲ͕ϬϬϬͿ

ΨϬ

ΨϬ

ϲϬϬ
Ϯϵ͕ϵϬϬ
;ϯϬ͕ϱϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ϲϬϬ
Ϯϵ͕ϵϬϬ
;ϯϬ͕ϱϬϬͿ
ΨϬ

ϭϬϬ͕ϬϬϬ
ΨϭϬϬ͕ϬϬϬ

ϰϲ͕ϲϬϬ
;ϰϭ͕ϴϬϬͿ

ϭϬϬ͕ϬϬϬ
ΨϭϬϬ͕ϬϬϬ

ϰϲ͕ϲϬϬ
;ϰϭ͕ϴϬϬͿ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ
















ŽƐŵĞƚŽůŽŐŝƐƚͬĂƌďĞƌ͕ƐƚŚĞƚŝĐŝĂŶ͕ůĞĐƚƌŽůŽŐŝƐƚ&ƵŶĚdŽƚĂů
>ĂŶĚ^ƵƌǀĞǇŽƌͬŶŐŝŶĞĞƌĚƵĐĂƚŝŽŶĂŶĚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĂŶĚ^ƵƌǀĞǇŽƌͬŶŐŝŶĞĞƌĚƵĐĂƚŝŽŶĂŶĚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚdŽƚĂů

,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
Ψϰ͕ϴϬϬ
;ϲϮ͕ϱϬϬͿ
ϭ͕ϬϬϬ
;Ψϲϭ͕ϱϬϬͿ

>ĂŶĚƐĐĂƉĞƐƌĐŚŝƚĞĐƚƐĚƵĐĂƚŝŽŶĂŶĚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĂŶĚƐĐĂƉĞƐƌĐŚŝƚĞĐƚƐĚƵĐĂƚŝŽŶĂŶĚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚdŽƚĂů

ϰ͕ϭϬϬ
Ϯ͕ϱϬϬ
;Ϯ͕ϮϬϬͿ
Ψϰ͕ϰϬϬ

WŚǇƐŝĐŝĂŶƐĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WŚǇƐŝĐŝĂŶƐĚƵĐĂƚŝŽŶ&ƵŶĚdŽƚĂů

ϯϬϬ
;ϭϲ͕ϴϬϬͿ
ϭϴ͕ϲϬϬ
ΨϮ͕ϭϬϬ

ZĞĂůƐƚĂƚĞĚƵĐĂƚŝŽŶ͕ZĞƐĞĂƌĐŚ͕ĂŶĚZĞĐŽǀĞƌǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZĞĂůƐƚĂƚĞĚƵĐĂƚŝŽŶ͕ZĞƐĞĂƌĐŚ͕ĂŶĚZĞĐŽǀĞƌǇ&ƵŶĚdŽƚĂů

ϭϱ͕ϬϬϬ
ϭϵϵ͕ϴϬϬ
;ϮϮϮ͕ϭϬϬͿ
;Ψϳ͕ϯϬϬͿ

ZĞƐŝĚĞŶĐĞ>ŝĞŶZĞĐŽǀĞƌǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZĞƐŝĚĞŶĐĞ>ŝĞŶZĞĐŽǀĞƌǇ&ƵŶĚdŽƚĂů

;ϭϴϴ͕ϬϬϬͿ
ϯϱϵ͕ϮϬϬ
;Ϯϭϲ͕ϮϬϬͿ
;Ψϰϱ͕ϬϬϬͿ

ZĞƐŝĚĞŶƚŝĂůDŽƌƚŐĂŐĞ>ŽĂŶĚƵĐĂƚŝŽŶ͕ZĞƐĞĂƌĐŚ͕ĂŶĚZĞĐŽǀĞƌǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZĞƐŝĚĞŶƚŝĂůDŽƌƚŐĂŐĞ>ŽĂŶĚƵĐĂƚŝŽŶ͕ZĞƐĞĂƌĐŚ͕ĂŶĚZĞĐŽǀĞƌǇ&ƵŶĚdŽƚĂů

ϰ͕ϬϬϬ
Ϯϯϴ͕ϮϬϬ
;Ϯϱϴ͕ϬϬϬͿ
;Ψϭϱ͕ϴϬϬͿ

^͘͘Ϯ
;DĂŝŶzŝůůͿ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ
ΨϬ

'ƌĂŶĚdŽƚĂů
Ψϰ͕ϴϬϬ

ΨϬ

;ϲϮ͕ϱϬϬͿ
ϭ͕ϬϬϬ
;Ψϲϭ͕ϱϬϬͿ

ΨϬ

ϰ͕ϭϬϬ
Ϯ͕ϱϬϬ
;Ϯ͕ϮϬϬͿ
Ψϰ͕ϰϬϬ

ΨϬ

ϯϬϬ
;ϭϲ͕ϴϬϬͿ
ϭϴ͕ϲϬϬ
ΨϮ͕ϭϬϬ

ΨϬ

ϭϱ͕ϬϬϬ
ϭϵϵ͕ϴϬϬ
;ϮϮϮ͕ϭϬϬͿ
;Ψϳ͕ϯϬϬͿ

ΨϬ

;ϭϴϴ͕ϬϬϬͿ
ϯϱϵ͕ϮϬϬ
;Ϯϭϲ͕ϮϬϬͿ
;Ψϰϱ͕ϬϬϬͿ

ΨϬ

ϰ͕ϬϬϬ
Ϯϯϴ͕ϮϬϬ
;Ϯϱϴ͕ϬϬϬͿ
;Ψϭϱ͕ϴϬϬͿ











^ĞĐƵƌŝƚŝĞƐ/ŶǀĞƐƚŽƌĚƵĐĂƚŝŽŶͬdƌĂŝŶŝŶŐͬŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ĞĐƵƌŝƚŝĞƐ/ŶǀĞƐƚŽƌĚƵĐĂƚŝŽŶͬdƌĂŝŶŝŶŐͬŶĨŽƌĐĞŵĞŶƚ&ƵŶĚdŽƚĂů
ŽŵŵĞƌĐĞdŽƚĂů
ϭ ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞĐĐŽƵŶƚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞĐĐŽƵŶƚdŽƚĂů

ΨϬ

Ϯ͕ϵϬϬ
;ϭϭ͕ϭϬϬͿ
ϮϮ͕ϭϬϬ
Ψϭϯ͕ϵϬϬ

ΨϬ

ΨϬ

Ϯ͕ϵϬϬ
;ϭϭ͕ϭϬϬͿ
ϮϮ͕ϭϬϬ
Ψϭϯ͕ϵϬϬ

;Ψϰ͕ϰϬϬͿ

ΨϬ

ΨϬ

;Ψϰ͕ϰϬϬͿ

ΨϬ

ΨϬ

ϭ͕ϰϬϬ͕ϬϬϬ
Ψϭ͕ϰϬϬ͕ϬϬϬ

ΨϬ

ϭ͕ϰϭϴ͕ϬϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
ΨϮ͕ϵϭϴ͕ϬϬϬ

ϭ͕ϰϬϬ͕ϬϬϬ
Ψϭ͕ϰϬϬ͕ϬϬϬ





KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞĐĐŽƵŶƚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞĐĐŽƵŶƚdŽƚĂů

ϭ͕ϰϭϴ͕ϬϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
ΨϮ͕ϵϭϴ͕ϬϬϬ

ΨϬ
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,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
WƌŝǀĂƚĞWƌŽƉŽƐĂůZĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WƌŝǀĂƚĞWƌŽƉŽƐĂůZĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ&ƵŶĚdŽƚĂů
dƌĂŶƐŝĞŶƚZŽŽŵdĂǆ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
dƌĂŶƐŝĞŶƚZŽŽŵdĂǆ&ƵŶĚdŽƚĂů



ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚdŽƚĂů



ϭ ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ
,ŝƐƚŽƌǇŽŶĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ŝƐƚŽƌǇŽŶĂƚŝŽŶ&ƵŶĚdŽƚĂů



















^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

;ϳ͕ϬϬϬͿ
ϳ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϬ

;ϳ͕ϬϬϬͿ
ϳ͕ϬϬϬ
ΨϬ

;ϭ͕ϯϴϰ͕ϵϬϬͿ
;Ψϭ͕ϯϴϰ͕ϵϬϬͿ

ΨϬ

ΨϬ

;ϭ͕ϯϴϰ͕ϵϬϬͿ
;Ψϭ͕ϯϴϰ͕ϵϬϬͿ

ΨϮ͕ϵϯϯ͕ϭϬϬ

ΨϬ

ΨϬ

ΨϮ͕ϵϯϯ͕ϭϬϬ

ϳ͕ϭϬϬ
ϱ͕ϵϬϬ
;ϭϭ͕ϴϬϬͿ
Ψϭ͕ϮϬϬ

ΨϬ

ΨϬ

ϳ͕ϭϬϬ
ϱ͕ϵϬϬ
;ϭϭ͕ϴϬϬͿ
Ψϭ͕ϮϬϬ

ΨϬ

ϰ͕ϲϬϬ
ϰ͕ϭϬϬ
Ψϴ͕ϳϬϬ

^ƚĂƚĞƌƚƐŶĚŽǁŵĞŶƚ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞƌƚƐŶĚŽǁŵĞŶƚ&ƵŶĚdŽƚĂů

ϰ͕ϲϬϬ
ϰ͕ϭϬϬ
Ψϴ͕ϳϬϬ

^ƚĂƚĞ>ŝďƌĂƌǇŽŶĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞ>ŝďƌĂƌǇŽŶĂƚŝŽŶ&ƵŶĚdŽƚĂů

ϮϮ͕ϬϬϬ
ϭϲϳ͕ϲϬϬ
Ψϭϴϵ͕ϲϬϬ

ΨϬ

ΨϬ

ϮϮ͕ϬϬϬ
ϭϲϳ͕ϲϬϬ
Ψϭϴϵ͕ϲϬϬ

Ψϭϵϵ͕ϱϬϬ

ΨϬ

ΨϬ

Ψϭϵϵ͕ϱϬϬ

,ĞƌŝƚĂŐĞĂŶĚƌƚƐdŽƚĂů
ϭ /ŶƐƵƌĂŶĐĞ
/ŶƐƵƌĂŶĐĞ&ƌĂƵĚsŝĐƚŝŵZĞƐƚŝƚƵƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶƐƵƌĂŶĐĞ&ƌĂƵĚsŝĐƚŝŵZĞƐƚŝƚƵƚŝŽŶ&ƵŶĚdŽƚĂů
dŝƚůĞ/ŶƐƵƌĂŶĐĞZĞĐŽǀĞƌǇĚƵĐĂƚŝŽŶĂŶĚZĞƐĞĂƌĐŚ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
dŝƚůĞ/ŶƐƵƌĂŶĐĞZĞĐŽǀĞƌǇĚƵĐĂƚŝŽŶĂŶĚZĞƐĞĂƌĐŚ&ƵŶĚdŽƚĂů
/ŶƐƵƌĂŶĐĞdŽƚĂů
ϭ WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶ
hŶŝǀĞƌƐĂůWƵďůŝĐdĞůĞĐŽŵ^ĞƌǀŝĐĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hŶŝǀĞƌƐĂůWƵďůŝĐdĞůĞĐŽŵ^ĞƌǀŝĐĞdŽƚĂů

;Ϯϱ͕ϬϬϬͿ
ϯϬϬ
ϳϰ͕ϳϬϬ
ΨϱϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

;Ϯϱ͕ϬϬϬͿ
ϯϬϬ
ϳϰ͕ϳϬϬ
ΨϱϬ͕ϬϬϬ

Ϯϲ͕ϬϬϬ
;Ϯϲ͕ϬϬϬͿ
ΨϬ

ΨϬ

ΨϬ

Ϯϲ͕ϬϬϬ
;Ϯϲ͕ϬϬϬͿ
ΨϬ

ΨϱϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϱϬ͕ϬϬϬ

ϴ͕ϰϬϬ
;ϴ͕ϰϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ϴ͕ϰϬϬ
;ϴ͕ϰϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ


WƵďůŝĐ^ĞƌǀŝĐĞŽŵŵŝƐƐŝŽŶdŽƚĂů


ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů

Ψϯ͕ϭϳϴ͕ϮϬϬ

Ψϯ͕ϭϳϴ͕ϮϬϬ
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,͘͘ϰ
;ĂƐĞƵĚŐĞƚͿ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϭ ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
'&ZͲ/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞĐĐŽƵŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
'&ZͲ/ŶĚƵƐƚƌŝĂůƐƐŝƐƚĂŶĐĞĐĐŽƵŶƚdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϯϴϲ͕ϬϬϬ
;ϯ͕ϭϬϬͿ
ϯ͕Ϯϰϴ͕ϭϬϬ
;ϱ͕ϯϱϱ͕ϵϬϬͿ
;Ψϭ͕ϳϮϰ͕ϵϬϬͿ

ΨϬ

ΨϬ

ϯϴϲ͕ϬϬϬ
;ϯ͕ϭϬϬͿ
ϯ͕Ϯϰϴ͕ϭϬϬ
;ϱ͕ϯϱϱ͕ϵϬϬͿ
;Ψϭ͕ϳϮϰ͕ϵϬϬͿ

;Ψϭ͕ϳϮϰ͕ϵϬϬͿ

ΨϬ

ΨϬ

;Ψϭ͕ϳϮϰ͕ϵϬϬͿ

;ϰϬ͕ϬϬϬͿ
;ΨϰϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

;ϰϬ͕ϬϬϬͿ
;ΨϰϬ͕ϬϬϬͿ

;ΨϰϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

;ΨϰϬ͕ϬϬϬͿ

;Ψϭ͕ϳϲϰ͕ϵϬϬͿ

ΨϬ

ΨϬ

;Ψϭ͕ϳϲϰ͕ϵϬϬͿ

;Ϯϲϱ͕ϬϬϬͿ
;ΨϮϲϱ͕ϬϬϬͿ

ΨϬ

ΨϬ

;Ϯϲϱ͕ϬϬϬͿ
;ΨϮϲϱ͕ϬϬϬͿ

;ΨϮϲϱ͕ϬϬϬͿ

ΨϬ

ΨϬ

;ΨϮϲϱ͕ϬϬϬͿ

;ΨϮϲϱ͕ϬϬϬͿ

ΨϬ

ΨϬ

;ΨϮϲϱ͕ϬϬϬͿ

ΨϬ

;ϭϯϯ͕ϮϬϬͿ
;ϭϳ͕ϴϲϱ͕ϮϬϬͿ
ϭϳ͕ϵϵϴ͕ϰϬϬ
ΨϬ

ΨϬ

ϰ͕ϱϲϯ͕ϳϬϬ
;ϰ͕ϱϲϰ͕ϳϬϬͿ
;ϵϴϭ͕ϭϬϬͿ
ϵϱϭ͕ϭϬϬ
;Ψϯϭ͕ϬϬϬͿ


ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚdŽƚĂů










ϭ ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ
'&ZͲEĂƚŝǀĞŵĞƌŝĐĂŶZĞƉĂƚƌŝĂƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
'&ZͲEĂƚŝǀĞŵĞƌŝĐĂŶZĞƉĂƚƌŝĂƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdŽƚĂů
,ĞƌŝƚĂŐĞĂŶĚƌƚƐdŽƚĂů
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϭ /ŶƐƵƌĂŶĐĞ
/ŶĚŝǀŝĚƵĂůΘ^ŵĂůůŵƉůŽǇĞƌZŝƐŬĚũ͘Ŷƚ͘&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/ŶĚŝǀŝĚƵĂůΘ^ŵĂůůŵƉůŽǇĞƌZŝƐŬĚũ͘Ŷƚ͘&ƵŶĚdŽƚĂů
/ŶƐƵƌĂŶĐĞdŽƚĂů


ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů












&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
ϭ >ĂďŽƌŽŵŵŝƐƐŝŽŶ
ŵƉůŽǇĞƌƐZĞŝŶƐƵƌĂŶĐĞ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŵƉůŽǇĞƌƐZĞŝŶƐƵƌĂŶĐĞ&ƵŶĚdŽƚĂů

;ϭϯϯ͕ϮϬϬͿ
;ϭϳ͕ϴϲϱ͕ϮϬϬͿ
ϭϳ͕ϵϵϴ͕ϰϬϬ
ΨϬ

ΨϬ

hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚdŽƚĂů

ϰ͕ϱϲϯ͕ϳϬϬ
;ϰ͕ϱϲϰ͕ϳϬϬͿ
;ϵϴϭ͕ϭϬϬͿ
ϵϱϭ͕ϭϬϬ
;Ψϯϭ͕ϬϬϬͿ

tĂŐĞůĂŝŵŐĞŶĐǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
tĂŐĞůĂŝŵŐĞŶĐǇ&ƵŶĚdŽƚĂů

Ϯ͕ϰϬϬ͕ϬϬϬ
Ϯ͕ϰϭϳ͕ϯϬϬ
;ϰ͕ϴϭϳ͕ϯϬϬͿ
ΨϬ

ΨϬ

ΨϬ

Ϯ͕ϰϬϬ͕ϬϬϬ
Ϯ͕ϰϭϳ͕ϯϬϬ
;ϰ͕ϴϭϳ͕ϯϬϬͿ
ΨϬ

;Ψϯϭ͕ϬϬϬͿ

ΨϬ

ΨϬ

;Ψϯϭ͕ϬϬϬͿ

;Ψϯϭ͕ϬϬϬͿ

ΨϬ

ΨϬ

;Ψϯϭ͕ϬϬϬͿ

ΨϮϳ͕ϴϯϴ͕ϳϬϬ

ΨϮ͕ϳϵϭ͕ϭϬϬ

ΨϳϯϮ͕ϰϬϬ

Ψϯϭ͕ϯϲϮ͕ϮϬϬ

ΨϬ


>ĂďŽƌŽŵŵŝƐƐŝŽŶdŽƚĂů


&ŝĚƵĐŝĂƌǇ&ƵŶĚƐdŽƚĂů


'ƌĂŶĚdŽƚĂů
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 dĂďůĞϮͲ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů
























/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ΗDŝƐƐŝŶŐ^ƚŽƌŝĞƐΗŽŵƉůĞƚŝŽŶ
ϮϬϭϵW'tĞď͘ĐŽŵdŽƵƌͲhƚĂŚŚĂŵƉŝŽŶƐŚŝƉ
ĂůůĞƚtĞƐƚ
ĞĂƌZŝǀĞƌDĂƐƐĂĐƌĞ/ŶƚĞƌƉƌĞƚŝǀĞĞŶƚĞƌ
ŚŝŶĞƐĞZĂŝůƌŽĂĚtŽƌŬĞƌƐĞƐĐĞŶĚĂŶƚƐŽŶĨ
ŽŵŵƵŶŝƚǇ'ƌĂŶƚƐWƌŽŐƌĂŵZĞĚƵĐƚŝŽŶ
,͘͘ϱϱ͕/ŶƐƵƌĂŶĐĞŵĞŶĚŵĞŶƚƐ
/ŶĐƌĞĂƐĞŝŶĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/ŶĐƌĞĂƐĞŝŶĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/ŶĐƌĞĂƐĞŝŶĞĚŝĐĂƚĞĚƌĞĚŝƚƐ

ŐĞŶĐǇEĂŵĞ
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
/ŶƐƵƌĂŶĐĞ
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ

/ŶĐƌĞĂƐĞŝŶ&ĞĚĞƌĂů&ƵŶĚƐ
/ŶĐƌĞĂƐĞŝŶ&ĞĚĞƌĂů&ƵŶĚƐ

,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ

DŽǀĞhŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀƚŽŽĂƌĚŽĨĚ
WƌŝǀĂƚĞĐƚŝǀŝƚǇŽŶĚƐ;,͘͘Ϯϯ'^ΖϭϴͿ
ZĞĐĂƉƚƵƌĞhŶĐŽŵŵŝƚƚĞĚZƵƌĂůŵƉǆƉĂŶƐŝŽŶ
ZĞĐĂƉƚƵƌĞhŶĐŽŵŵŝƚƚĞĚZƵƌĂůŵƉǆƉĂŶƐŝŽŶ


ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů

^͘͘ϭϯϮ͕ĞĞƌŵĞŶĚŵĞŶƚƐ

^͘͘Ϯϰϵ͕KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ'ƌĂŶƚŵĞŶĚŵĞŶƚƐ ĐŽŶŽŵŝĐĞǀĞů
^Ăůƚ>ĂŬĞŝƚǇ&ŝůŵ^ŽĐŝĞƚǇ
,ĞƌŝƚĂŐĞΘƌƚƐ
^ƚĂƚĞ'ŽůĚĞŶ^ƉŝŬĞĞůĞďƌĂƚŝŽŶ
,ĞƌŝƚĂŐĞΘƌƚƐ
^ƚĂƚĞ'ŽůĚĞŶ^ƉŝŬĞĞůĞďƌĂƚŝŽŶ
,ĞƌŝƚĂŐĞΘƌƚƐ
dƌĂŶƐĨĞƌ,ƵŵĂŶŝƚĂƌŝĂŶ^ĞƌǀŝĐĞ&ƵŶĚŝŶŐ
dƌĂŶƐĨĞƌ,ƵŵĂŶŝƚĂƌŝĂŶ^ĞƌǀŝĐĞ&ƵŶĚŝŶŐ

,ĞƌŝƚĂŐĞΘƌƚƐ
,ĞƌŝƚĂŐĞΘƌƚƐ

hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀ^ƚĂƚƵƚŽƌǇ/ŶĐƌĞĂƐĞ
hƚĂŚĂŝƌŶ^ǇŵƉŽƐŝƵŵ
hƚĂŚ^ǇŵƉŚŽŶǇͬhƚĂŚKƉĞƌĂ;h^hKͿ^ƚĂƚĞdŽƵƌ
hƚĂŚsĂůůĞǇdŝƉKĨĨůĂƐƐŝĐ
hƚĂŚsĂůůĞǇdŝƉKĨĨůĂƐƐŝĐ


ĐŽŶŽŵŝĐĞǀĞů
,ĞƌŝƚĂŐĞΘƌƚƐ
ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů

tĂƌƌŝŽƌƐKǀĞƌdŚĞtĂƐĂƚĐŚͬ,ŝůů&ŝƌ^ŚŽǁ
tĂƌƌŝŽƌƐKǀĞƌdŚĞtĂƐĂƚĐŚͬ,ŝůů&ŝƌ^ŚŽǁ

ĐŽŶŽŵŝĐĞǀĞů
ĐŽŶŽŵŝĐĞǀĞů

dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ
ZĞŵŽƚĞ^ĂůĞƐZĞƐƚĐĐƚĂůĂŶĐĞdƌĂŶƐĨĞƌ
h^dZEŽŶͲ>ĂƉƐŝŶŐdĞĐŚŶŝĐĂůŽƌƌĞĐƚŝŽŶ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
ŵƉůŽǇĞƌƐZĞŝŶƐƵƌĂŶĐĞ&ƵŶĚdĞĐŚŶŝĐĂůĚũ
hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚdĞĐŚŶŝĐĂůĚũ
hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚdĞĐŚŶŝĐĂůĚũ
hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚdĞĐŚŶŝĐĂůĚũ

 'ƌĂŶĚdŽƚĂů

>ŝŶĞ/ƚĞŵEĂŵĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

WĂƐƐͲdŚƌƵ
WĂƐƐͲdŚƌŽƵŐŚ
WĂƐƐͲdŚƌƵ
WĂƐƐͲdŚƌƵ
WĂƐƐͲdŚƌƵ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
/ŶƐƵƌĂŶĐĞĚŵŝŶ
ƌƚƐĂŶĚDƵƐĞƵŵƐ
ŽŵŵŽŶ^ƌǀΘsŽů
^ƚĂƚĞ,ŝƐƚŽƌǇ

^͘͘Ϯ
ϱϱ
'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϱϬ
'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϱϱ
'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϱϱ
'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϱϱ
'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϱϮ
ĞĚ͘ƌĞĚŝƚ
^͘͘ϯ
Ϯϲ
'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϱϯ
ĞĚ͘ƌĞĚŝƚ
^͘͘Ϯ
ϱϰ
ĞĚ͘ƌĞĚŝƚ
^͘͘Ϯ
ϱϲ
ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕/ŶĐƌĞĂƐĞŝŶĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ƌƚƐĂŶĚDƵƐĞƵŵƐ
^͘͘Ϯ
ϱϯ
&ĞĚĞƌĂů
^ƚĂƚĞ>ŝďƌĂƌǇ
^͘͘Ϯ
ϱϳ
&ĞĚĞƌĂů
^ƵďƚŽƚĂů͕/ŶĐƌĞĂƐĞŝŶ&ĞĚĞƌĂů&ƵŶĚƐ
WĂƌĞŶƚƐŵƉŽǁ
^͘͘ϯ
ϮϮ
ZĞƐƚƌŝĐƚĞĚϭǆ
ƵƐŝŶĞƐƐĞǀĞů
^͘͘Ϯ
ϰϵ
'ĞŶĞƌĂůϭǆ
ZƵƌĂůŵƉǆƉĂŶĚ
^͘͘Ϯ
ϱϭ
ŶĚĂů͘
ZƵƌĂůŵƉǆƉĂŶĚ
^͘͘Ϯ
ϱϭ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ZĞĐĂƉƚƵƌĞhŶĐŽŵŵŝƚƚĞĚZƵƌĂůŵƉǆƉĂŶƐŝŽŶ
KƉƐ
^͘͘ϯ
Ϯϭ
ŶƚĞƌƉƌŝƐĞ
KƵƚĚŽŽƌZĞĐƌĞĂƚŝŽŶ
^͘͘ϯ
Ϯϰ
^Ɖ͘ZĞǀĞŶƵĞ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϱϱ
'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϱϱ
'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘ϯ
Ϯϱ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^ƚĂƚĞ'ŽůĚĞŶ^ƉŝŬĞĞůĞďƌĂƚŝŽŶ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϱϮ
ZĞƐƚƌŝĐƚĞĚϭǆ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϱϱ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕dƌĂŶƐĨĞƌ,ƵŵĂŶŝƚĂƌŝĂŶ^ĞƌǀŝĐĞ&ƵŶĚŝŶŐ
WĂƌĞŶƚƐŵƉŽǁ
^͘͘Ϯ
ϰϴ
ZĞƐƚƌŝĐƚĞĚϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϱϬ
'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌƵ
^͘͘Ϯ
ϱϱ
'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϱϬ
'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
Ϯϯ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕hƚĂŚsĂůůĞǇdŝƉKĨĨůĂƐƐŝĐ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘Ϯ
ϱϬ
'ĞŶĞƌĂůϭǆ
WĂƐƐͲdŚƌŽƵŐŚ
^͘͘ϯ
Ϯϯ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕tĂƌƌŝŽƌƐKǀĞƌdŚĞtĂƐĂƚĐŚͬ,ŝůů&ŝƌ^ŚŽǁ

ZĞǀyĨĞƌƐ>
ZĞǀyĨĞƌƐ>

'ĞŶ&ƵŶĚ,Z
'ĞŶ&ƵŶĚ,Z

^͘͘ϯ
^͘͘ϯ

ϲϮ
ϲϮ

ZĞƐƚƌŝĐƚĞĚϭǆ
ĞŐ͘Ăů͘

>ĂďŽƌŽŵŵŝƐƐŝŽŶ
>ĂďŽƌŽŵŵŝƐƐŝŽŶ
>ĂďŽƌŽŵŵŝƐƐŝŽŶ
>ĂďŽƌŽŵŵŝƐƐŝŽŶ

ŵƉůǇƌZĞŝŶƐ&Ě
,͘͘ϰ
ϱϴ
ĞĚ͘ƌĞĚŝƚ
hŶŝŶƐƌĚŵƉůƌ&Ě
,͘͘ϰ
ϱϵ
ĞĚ͘ƌĞĚŝƚ
hŶŝŶƐƌĚŵƉůƌ&Ě
,͘͘ϰ
ϱϵ
KƚŚĞƌdƌƵƐƚ
tĂŐĞůĂŝŵŐĐǇ&Ě
,͘͘ϰ
ϲϬ
ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕hŶŝŶƐƵƌĞĚŵƉůŽǇĞƌƐ&ƵŶĚdĞĐŚŶŝĐĂůĚũ

ŵŽƵŶƚ
ϰϬ͕ϬϬϬ
ϭϳϱ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϳϱϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
;ϲϮ͕ϮϬϬͿ
ϵ͕ϯϬϬ
ϳϬ͕ϬϬϬ
ϯϬ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
ΨϭϮϱ͕ϬϬϬ
ϵϭ͕ϬϬϬ
ϱϮϬ͕ϬϬϬ
Ψϲϭϭ͕ϬϬϬ
;ϰϭ͕ϬϬϬͿ
;ϭϮϭ͕ϳϬϬͿ
ϭ͕ϱϬϬ͕ϬϬϬ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
ΨϬ
ϱ͕ϭϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϮϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
ΨϰϬϬ͕ϬϬϬ
;Ϯ͕ϬϬϬͿ
ϰϬ͕ϬϬϬ
Ψϯϴ͕ϬϬϬ
ϰϭ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ϯϱϬ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
;Ϯϱ͕ϬϬϬͿ
ΨϬ
ϮϬϬ͕ϬϬϬ
;ϮϬϬ͕ϬϬϬͿ
ΨϬ
ϴϰ͕ϬϬϬ
;ϮϱϬ͕ϬϬϬͿ
ϭϳ͕ϯϬϬ͕ϬϬϬ
ϰ͕ϱϲϯ͕ϳϬϬ
;ϰ͕ϱϲϰ͕ϬϬϬͿ
Ϯ͕ϰϬϬ͕ϬϬϬ
ΨϮ͕ϯϵϵ͕ϳϬϬ
ΨϮϯ͕ϮϮϯ͕ϮϬϬ
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ø  ç ã ® ò   K ¥ ¥ ®  Ý  Ι 
 Ù ® Ã ® Ä  ½  : ç Ýã ®   

ƉƉƌŽƉƌŝĂƟŽŶƐ^ƵďĐŽŵŵŝƩĞĞ
^ĞŶĂƚŽƌƐ

ZĞƉƌĞƐĞŶƚĂƟǀĞƐ

:ĂĐŽďŶĚĞƌĞŐŐ͕ŚĂŝƌ
ƵƌƟƐƌĂŵďůĞ
ĂǀŝĚƵǆƚŽŶ
>ŝŶĐŽůŶ&ŝůůŵŽƌĞ
tĂǇŶĞ,ĂƌƉĞƌ
ĞƌĞŬ<ŝƚĐŚĞŶ
ĂŶŝĞůDĐĂǇ



ƌŝĐ,ƵƚĐŚŝŶŐƐ͕ŚĂŝƌ
:ŽĞů&ĞƌƌǇ͕sŝĐĞͲŚĂŝƌ
ŚĞƌǇůĐƚŽŶ
<ǇůĞŶĚĞƌƐĞŶ
:ĂŵĞƐƵŶŶŝŐĂŶ
ƌŝĂŶ<ŝŶŐ
ĂƌŽů^ƉĂĐŬŵĂŶDŽƐƐ
DĂƌĐZŽďĞƌƚƐ
ŶŐĞůĂZŽŵĞƌŽ


^ƚĂī
'ĂƌǇ^ǇƉŚƵƐ
ůĞǆtŝůƐŽŶ



Budget of the State of Utah



















^hKDD/ddKsZs/t

dŚĞǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞ;K:Ϳ
ƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞƌĞǀŝĞǁƐĂŶĚ
ƌĞĐŽŵŵĞŶĚƐďƵĚŐĞƚƐĨŽƌĞǆĞĐƵƚŝǀĞďƌĂŶĐŚĞůĞĐƚĞĚ
ŽĨĨŝĐĞƐĂŶĚĐĞƌƚĂŝŶĂŐĞŶĐŝĞƐƚŚĂƚĐŽŵƉƌŝƐĞƚŚĞ^ƚĂƚĞ͛Ɛ
ƉƵďůŝĐƐĂĨĞƚǇĂŶĚĐƌŝŵŝŶĂůͬĐŝǀŝůũƵƐƚŝĐĞƐǇƐƚĞŵ͗
x 'ŽǀĞƌŶŽƌ͖
x ^ƚĂƚĞƵĚŝƚŽƌ͖
x ^ƚĂƚĞdƌĞĂƐƵƌĞƌ͖
x ƚƚŽƌŶĞǇ'ĞŶĞƌĂů͖
x ^ƚĂƚĞŽƵƌƚƐ;:ƵĚŝĐŝĂůƌĂŶĐŚͿ͖
x 'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵ͖
x ĞƉĂƌƚŵĞŶƚŽĨWƵďůŝĐ^ĂĨĞƚǇ͖
x ĞƉĂƌƚŵĞŶƚŽĨŽƌƌĞĐƚŝŽŶƐ͖
x ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞ͖
x ŝǀŝƐŝŽŶŽĨ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐ͖ĂŶĚ
x hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇ͘

dŽƚĂů'ĞŶĞƌĂů&ƵŶĚͬĚƵĐĂƚŝŽŶ&ƵŶĚĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨŽƌ
K:ŝŶĐƌĞĂƐĞĚďǇϯ͘ϵƉĞƌĐĞŶƚďĞƚǁĞĞŶ&zϮϬϭϵ
ZĞǀŝƐĞĚĂŶĚ&zϮϬϮϬƉƉƌŽƉƌŝĂƚĞĚďƵĚŐĞƚƐ͘
ƉƉƌŽƉƌŝĂƚŝŽŶƐĨƌŽŵĂůůƐŽƵƌĐĞƐŝŶĐƌĞĂƐĞĚďǇϬ͘Ϯ
ƉĞƌĐĞŶƚďĞƚǁĞĞŶƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚĂŶĚ&zϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚďƵĚŐĞƚƐ͘






x

x

x

x

Ψϭ͕ϮϬϬ
Ψϭ͕ϬϬϬ

DŝůůŝŽŶƐ



x

,ŝƐƚŽƌŝĐĂů&ƵŶĚŝŶŐͲ ǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚ
ƌŝŵŝŶĂů:ƵƐƚŝĐĞƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
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ůů&ƵŶĚƐ

ΨϴϬϬ

x

'ĞŶͬĚ
&ƵŶĚƐ

ΨϲϬϬ
ΨϰϬϬ
ΨϮϬϬ











x

ΨϬ

&zϮϬϭϲ

&zϮϬϭϳ

&zϮϬϭϴ

&zϮϬϭϵ

&zϮϬϮϬ



DĂũŽƌĨƵŶĚĞĚůĞŐŝƐůĂƚŝŽŶĂŶĚŽƚŚĞƌĐƌŽƐƐͲĂŐĞŶĐǇ
ďƵĚŐĞƚŝƚĞŵƐƌĞůĂƚĞĚƚŽƚŚĞ^ƵďĐŽŵŵŝƚƚĞĞŝŶĐůƵĚĞĚ͗
x ,͘͘ϭϬϬ͕͞^ĞǆƵĂůsŝŽůĞŶĐĞWƌŽƚĞĐƚŝǀĞKƌĚĞƌƐ͟ͲͲ
Ψϭϰϱ͕ϬϬϬĨŽƌƉƌŽĐĞƐƐŝŶŐĂŶĚŝŶĐĂƌĐĞƌĂƚŝŽŶĐŽƐƚƐ
ĨŽƌĞŶŚĂŶĐĞĚƉĞŶĂůƚŝĞƐĨŽƌĐĞƌƚĂŝŶƐĞǆƵĂůǀŝŽůĞŶĐĞ
ŽĨĨĞŶĚĞƌƐ͖
x ,͘͘Ϯϴϭ͞WƌŽƐĞĐƵƚŝŽŶZĞǀŝĞǁŵĞŶĚŵĞŶƚƐ͟ͲͲ
Ψϯϲϳ͕ϮϬϬƚŽĂůůŽǁĨŽƌƚŚĞƚƚŽƌŶĞǇ'ĞŶĞƌĂůƚŽ
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x

ƌĞǀŝĞǁĂŶŝŶǀĞƐƚŝŐĂƚŝŽŶĂŶĚƉƌŽƐĞĐƵƚĞĂŶǇĨŝƌƐƚͲ
ĚĞŐƌĞĞĨĞůŽŶǇƚŚĂƚĂĚŝƐƚƌŝĐƚŽƌĐŽƵŶƚǇĂƚƚŽƌŶĞǇ
ĚĞĐůŝŶĞƐŽƌĨĂŝůƐƚŽƉƌŽƐĞĐƵƚĞĂŶĚƐƵďƐĞƋƵĞŶƚ
ƉƌŽĐĞƐƐŝŶŐĂŶĚŝŶĐĂƌĐĞƌĂƚŝŽŶĐŽƐƚƐ͖
,͘͘ϰϯϭ͞ǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐ͟ͲͲ
ΨϱϬϬ͕ϬϬϬŽŶŐŽŝŶŐĂŶĚΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĂůůŽǁ
ĨŽƌĂƵƚŽŵĂƚŝĐĞǆƉƵŶŐĞŵĞŶƚŽƌĚĞůĞƚŝŽŶŽĨĐŚĂƌŐĞƐ
ĨŽƌǁŚŝĐŚĂŶŝŶĚŝǀŝĚƵĂůŝƐĂĐƋƵŝƚƚĞĚ͕ĐŚĂƌŐĞƐƚŚĂƚ
ĂƌĞĚŝƐŵŝƐƐĞĚǁŝƚŚƉƌĞũƵĚŝĐĞ͕ĂŶĚĐĞƌƚĂŝŶ
ĐŽŶǀŝĐƚŝŽŶƐ͖
^͘͘ϯϮ͕͞/ŶĚŝŐĞŶƚĞĨĞŶƐĞĐƚŵĞŶĚŵĞŶƚƐ͟ͲͲ
Ψϯ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌůŽĐĂůŝŶĚŝŐĞŶƚĚĞĨĞŶƐĞ
ƐĞƌǀŝĐĞƐƚŽŵŝŶŽƌƐĐŚĂƌŐĞĚǁŝƚŚĂŵŝƐĚĞŵĞĂŶŽƌ͕
ĐŽƵƌƚƉƌŽĐĞƐƐŝŶŐĐŽƐƚƐ͕ĂŶĚĂĚĚŝƚŝŽŶĂůŝŶĚŝŐĞŶƚ
ĚĞĨĞŶƐĞŐƌĂŶƚƐ;ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂůƐŽĐŚĂŶŐĞĚΨϭ͘ϳ
ŵŝůůŝŽŶĨƌŽŵŽŶŐŽŝŶŐĨƵŶĚƐƚŽŽŶĞͲƚŝŵĞͿ͖
^͘͘ϱϵ͕͞ŚŝůĚtĞůĨĂƌĞtŽƌŬĞƌWƌŽƚĞĐƚŝŽŶƐ͟ͲͲ
Ψϯϴ͕ϱϬϬĨŽƌƉƌŽĐĞƐƐŝŶŐĂŶĚŝŶĐĂƌĐĞƌĂƚŝŽŶĐŽƐƚƐĨŽƌ
ĞŶŚĂŶĐĞĚƉĞŶĂůƚŝĞƐĨŽƌĐĞƌƚĂŝŶƐĞǆƵĂůǀŝŽůĞŶĐĞ
ŽĨĨĞŶĚĞƌƐ͖
^͘͘ϭϬϯ͕͞sŝĐƚŝŵdĂƌŐĞƚŝŶŐWĞŶĂůƚǇ
ŶŚĂŶĐĞŵĞŶƚƐ͟ͲͲΨϭϮϯ͕ϵϬϬĨŽƌƉƌŽĐĞƐƐŝŶŐĂŶĚ
ŝŶĐĂƌĐĞƌĂƚŝŽŶĐŽƐƚƐĨŽƌĞŶŚĂŶĐĞĚƉĞŶĂůƚŝĞƐĨŽƌ
ĐĞƌƚĂŝŶŽĨĨĞŶĚĞƌƐƚŚĂƚƐĞůĞĐƚǀŝĐƚŝŵƐǁŝƚŚĐĞƌƚĂŝŶ
ƉĞƌƐŽŶĂůĂƚƚƌŝďƵƚĞƐ͖
^͘͘ϭϬϵ͕͞ƐƐĞƚ&ŽƌĨĞŝƚƵƌĞŵĞŶĚŵĞŶƚƐ͟ͲͲ
Ψϭϭ͕ϯϬϬĨŽƌĂĚĚŝƚŝŽŶĂůĐŽƵƌƚĂƐƐĞƚĨŽƌĨĞŝƚƵƌĞ
ƉƌŽĐĞƐƐŝŶŐĂŶĚΨϰϲ͕ϬϬϬĨƌŽŵƚŚĞƌŝŵŝŶĂů
&ŽƌĨĞŝƚƵƌĞZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚĨŽƌĂĚĚŝƚŝŽŶĂů
ƉĞƌƐŽŶŶĞůƚŽŵĂŶĂŐĞĂůĂƌŐĞƌĂƐƐĞƚĨŽƌĨĞŝƚƵƌĞ
ŐƌĂŶƚƉŽŽů;sĞƚŽĞĚͿ͖
^͘͘ϮϬϮ͕͞sƵůŶĞƌĂďůĞĚƵůƚŵĞŶĚŵĞŶƚƐ͟ʹ
Ψϳϰ͕ϵϬϬĨŽƌƉƌŽĐĞƐƐŝŶŐĂŶĚŝŶĐĂƌĐĞƌĂƚŝŽŶĐŽƐƚƐĨŽƌ
ĞŶŚĂŶĐĞĚƉĞŶĂůƚŝĞƐĨŽƌĐĞƌƚĂŝŶƐĞǆƵĂůǀŝŽůĞŶĐĞ
ŽĨĨĞŶĚĞƌƐ͖
ŽŵŵƵŶŝƚǇŽƌƌĞĐƚŝŽŶĂůĞŶƚĞƌƐͲͲ;Ψϵ͘ϬŵŝůůŝŽŶͿ
ĨƌŽŵƚŚĞŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐƉƌŽŐƌĂŵŽĨ
ǁŚŝĐŚΨϴ͘ϲŵŝůůŝŽŶǁĂƐƚƌĂŶƐĨĞƌƌĞĚƚŽƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨŽƌƌĞĐƚŝŽŶƐĨŽƌĂĚĚŝƚŝŽŶĂůĨƵŶĚŝŶŐ
ĨŽƌŽŵŵƵŶŝƚǇŽƌƌĞĐƚŝŽŶĂůĞŶƚĞƌƐ;ƚŚĞ
>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚƚŚĞƌĞŵĂŝŶŝŶŐΨϰϬϬ͕ϬϬϬ
ƚŽƚŚĞĞƉĂƌƚŵĞŶƚŽĨtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐʹ
,ŽŵĞůĞƐƐŽŵŵŝƚƚĞĞͿ͖ĂŶĚ
^ƚĂƚĞǁŝĚĞWƵďůŝĐ^ĂĨĞƚǇ/ŶƚĞůůŝŐĞŶĐĞdŽŽůͲͲΨϯ͘ϳ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽĂůůŽǁƚŚĞƚƚŽƌŶĞǇ'ĞŶĞƌĂůΖƐ
KĨĨŝĐĞƚŽƉĂƌƚŶĞƌǁŝƚŚƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚ͕
ĞƉĂƌƚŵĞŶƚŽĨWƵďůŝĐ^ĂĨĞƚǇ͕ƚŚĞhŶŝǀĞƌƐŝƚǇŽĨ
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hƚĂŚ͕ĂŶĚƉƵďůŝĐĂŶĚŚŝŐŚĞƌĞĚƵĐĂƚŝŽŶŝŶƐƚŝƚƵƚŝŽŶƐ
ĨŽƌƚŚĞĐƌĞĂƚŝŽŶŽĨĂůŝǀĞŝŶƚĞůůŝŐĞŶĐĞƉƌŽŐƌĂŵƚŽ
ƉƌŽǀŝĚĞŝŶĨŽƌŵĂƚŝŽŶĂŶĚŝŶƚĞůůŝŐĞŶĐĞƚŽůĂǁ
ĞŶĨŽƌĐĞŵĞŶƚ͘

































'KsZEKZ͛^K&&/
dŚĞ'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞŝŶĐůƵĚĞƐƚŚĞ'ŽǀĞƌŶŽƌ͛Ɛ
ĂƉƉŽŝŶƚĞĚƐƚĂĨĨĂŶĚŽƚŚĞƌƐƚĂƚĞǁŝĚĞĨƵŶĐƚŝŽŶƐ͘
&ŽůůŽǁŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞŽĨĨŝĐĞĐŽŶƐŝƐƚƐ
ŽĨϭϯůŝŶĞŝƚĞŵƐ͗
x ŚĂƌĂĐƚĞƌĚƵĐĂƚŝŽŶ͖
x ŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ
;::Ϳ͖
x ::ŚŝůĚtĞůĨĂƌĞWĂƌĞŶƚĂůĞĨĞŶƐĞ͖
x ::&ĂĐƚƵĂů/ŶŶŽĐĞŶĐĞWĂǇŵĞŶƚƐ͖
x :::ĂŝůZĞŝŵďƵƌƐĞŵĞŶƚ͖
x ::^Ăůƚ>ĂŬĞŽƵŶƚǇ:ĂŝůĞĚ,ŽƵƐŝŶŐ͖
x ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞŽƵŶĐŝů͖
x 'ŽǀĞƌŶŽƌ͛ƐŵĞƌŐĞŶĐǇ&ƵŶĚ͖
x 'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞ͖
x 'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚ
;'KDͿ͖
x /ŶĚŝŐĞŶƚĞĨĞŶƐĞŽŵŵŝƐƐŝŽŶ͖
x >ĞZĂǇDĐůůŝƐƚĞƌWƌŽŐƌĂŵ͖ĂŶĚ
x ^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐƐŝŐŶŝĨŝĐĂŶƚƉŽůŝĐǇ
ĂĚũƵƐƚŵĞŶƚƐ͗
x ,͘͘ϯϴϳ͕͞ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐ
ŵĞŶĚŵĞŶƚƐ͟ͲͲ;ΨϮϬϱ͕ϭϬϬͿŝŶƐĂǀŝŶŐƐĨƌŽŵƚŚĞ
ĞůŝŵŝŶĂƚŝŽŶŽĨƚŚĞŽŵŵŝƐƐŝŽŶŽŶŝǀŝĐĂŶĚ
ŚĂƌĂĐƚĞƌĚƵĐĂƚŝŽŶǁŚŝĐŚŝƐƌĞĂůůŽĐĂƚĞĚƚŽƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ;ƚŚĞ>ĞŐŝƐůĂƚƵƌĞ
ĂůƐŽĂƉƉƌŽƉƌŝĂƚĞĚΨϱϱ͕ϬϬϬƚŽĂĚŵŝŶŝƐƚĞƌƚŚĞ
ƌĞƉŽƌƚŝŶŐƌĞƋƵŝƌĞŵĞŶƚƐŽĨƚŚĞďŝůůͿ͖ĂŶĚ
x >ĞZĂǇDĐůůŝƐƚĞƌƌŝƚŝĐĂů>ĂŶĚŽŶƐĞƌǀĂƚŝŽŶ
WƌŽŐƌĂŵ&ƵŶĚͲͲΨϯ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌ
ĐŽŶƐĞƌǀĂƚŝŽŶĞĂƐĞŵĞŶƚƐĂŶĚŽƚŚĞƌĐƌŝƚŝĐĂůůĂŶĚ
ĐŽŶƐĞƌǀĂƚŝŽŶ͘

ƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞ
ĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŽƚŚĞƌĐŚĂŶŐĞƐƚŽƚŚĞ
'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞďƵĚŐĞƚ͗
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'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞ
x ŽŵŵŝƐƐŝŽŶŽŶ&ĞĚĞƌĂůŝƐŵZĞĚƵĐƚŝŽŶͲͲ
;ΨϭϭϮ͕ϵϬϬͿĨƌŽŵƚŚĞŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;ZͿƚŽƵƚŝůŝǌĞZ
ĐŽůůĞĐƚŝŽŶƐŵŽƌĞĞĨĨŝĐŝĞŶƚůǇ͖
x ĞďĂƚĞŽŵŵŝƐƐŝŽŶͲͲΨϮ͘ϱŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽ
ĂƐƐŝƐƚƚŚĞĞďĂƚĞŽŵŵŝƐƐŝŽŶŝŶƚŚĞĞǀĞŶƚŽĨĂ
ƉƌĞƐŝĚĞŶƚŝĂůĚĞďĂƚĞŝŶhƚĂŚ͖
x ůĞĐƚŝŽŶ^ǇƐƚĞŵƐhƉŐƌĂĚĞŝŶhƚĂŚŽƵŶƚǇͲͲΨϭ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌŶĞǁĞůĞĐƚŝŽŶƐǇƐƚĞŵƐ
ĞƋƵŝƉŵĞŶƚĨŽƌhƚĂŚŽƵŶƚǇ͖
x 'ƌĂŶƚƐ^ǇƐƚĞŵWƌŽũĞĐƚDĂŶĂŐĞƌͲͲΨϱϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿƚŽĞŶƐƵƌĞƚŚĞ
ĚĞƉůŽǇŵĞŶƚŽĨƚŚĞŐƌĂŶƚĞĞƉĂƌƚŝƚŝŽŶŽĨƚŚĞ^ƚĂƚĞ͛Ɛ
ŐƌĂŶƚƐŵĂŶĂŐĞŵĞŶƚƐǇƐƚĞŵ͖
x ZĂŶŬĞĚŚŽŝĐĞsŽƚŝŶŐĚƵĐĂƚŝŽŶĨŽƌWŝůŽƚͲͲ
ΨϮϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĞĚƵĐĂƚĞƵƉƚŽƐŝǆĐŝƚŝĞƐƚŚĂƚ
ŚĂǀĞŽƉƚĞĚŝŶƚŽĂƌĂŶŬĞĚĐŚŽŝĐĞǀŽƚŝŶŐƉŝůŽƚ
ƉƌŽŐƌĂŵ͖ĂŶĚ
x dĞůĞǁŽƌŬ/ŶŝƚŝĂƚŝǀĞͲͲΨϭϵϯ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽ
ŵĂŶĂŐĞĂƐƚĂƚĞǁŝĚĞƚĞůĞǁŽƌŬŝŶŐƉƌŽŐƌĂŵĨŽƌƚŚĞ
ĞǆĞĐƵƚŝǀĞďƌĂŶĐŚ͘

'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚ
;'KDͿ
x ĐŽŶŽŵĞƚƌŝĐŶĂůǇƐŝƐͲͲΨϵϯ͕ϬϬϬŽŶĞͲƚŝŵĞĂŶĚ
Ψϭϴ͕ϬϬϬŽŶŐŽŝŶŐƚŽƉƵƌĐŚĂƐĞůŝĐĞŶƐĞƐĨŽƌ
ĞĐŽŶŽŵĞƚƌŝĐƐŽĨƚǁĂƌĞĨŽƌŝŵƉƌŽǀĞĚƌĞǀĞŶƵĞ
ĨŽƌĞĐĂƐƚŝŶŐ͖ĂŶĚ
x :Z/^ŽĐŝĂů^ĞƌǀŝĐĞƐĂƚĂŽŽƌĚŝŶĂƚŝŽŶ^ǇƐƚĞŵͲͲ
Ψϲϭ͕ϵϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿ
ƚƌĂŶƐĨĞƌƌĞĚĨƌŽŵƚŚĞĞƉĂƌƚŵĞŶƚŽĨdĞĐŚŶŽůŽŐǇ
^ĞƌǀŝĐĞƐƚŽŵŽǀĞƚŚĞƌĞŵĂŝŶŝŶŐĨƵŶĚŝŶŐĨŽƌƚŚĞ
ĚĂƚĂůĂŬĞƚŽƚŚĞ'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞ͘

ŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ;::Ϳ
x ŽŵƉƵƚĞƌŝǌĞĚ:ƵĚŝĐŝĂůǀĂůƵĂƚŝŽŶdƌĂĐŬŝŶŐdŽŽůƐͲͲ
ΨϲϬ͕ϬϬϬĨŽƌĂĐŽŵƉƵƚĞƌƉƌŽŐƌĂŵƚŽŝŶĐƌĞĂƐĞ
ĞĨĨŝĐŝĞŶĐǇŝŶũƵĚŝĐŝĂůĞǀĂůƵĂƚŝŽŶ͖
x ,ŽƐƉŝƚĂůZĞƐƉŽŶƐĞdĞĂŵƐͲͲΨϭϱϬ͕ϬϬϬƚŽƉƌŽǀŝĚĞ
ĨƵŶĚŝŶŐĨŽƌĐŽŵƉĞŶƐĂƚŝŽŶĂŶĚŽƉĞƌĂƚŝŽŶƐƐƵƉƉŽƌƚ
ĨŽƌƚŚĞZĂƉĞZĞĐŽǀĞƌĞŶƚĞƌ,ŽƐƉŝƚĂůZĞƐƉŽŶƐĞ
dĞĂŵ͖
x :ĂŝůZĞŝŵďƵƌƐĞŵĞŶƚ/ŶĐƌĞĂƐĞͲͲΨϲϳϱ͕ϬϬϬŽŶĞͲƚŝŵĞ
ƚŽŝŶĐƌĞĂƐĞƚŚĞĨƵŶĚŝŶŐĨŽƌŽŶĚŝƚŝŽŶŽĨWƌŽďĂƚŝŽŶ
/ŶŵĂƚĞƐĂŶĚŽƚŚĞƌĂƉƉƌŽǀĞĚ:ĂŝůZĞŝŵďƵƌƐĞŵĞŶƚ
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ŝŶĐĂƌĐĞƌĂƚŝŽŶ;ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂůƐŽĐŚĂŶŐĞĚΨϭϯ͘ϵ
ŵŝůůŝŽŶĨƌŽŵŽŶŐŽŝŶŐĨƵŶĚƐƚŽŽŶĞͲƚŝŵĞͿ͖
WĂƌŝƚǇŝŶƌŝŵŝŶĂů:ƵƐƚŝĐĞĚǀŽĐĂĐǇ&ƵŶĚŝŶŐͲͲ
ΨϮϱϱ͕ϰϬϬƚŽƉƌŽǀŝĚĞŝŶĨŽƌŵĂƚŝŽŶĂŶĚĂĚǀŽĐĂĐǇƚŽ
ĐŽŵŵŝƐƐŝŽŶƐĂŶĚďŽĂƌĚƐĂƐĂƐƵƉƉůĞŵĞŶƚƚŽ
ƉƵďůŝĐůǇĨƵŶĚĞĚƌĞƉƌĞƐĞŶƚĂƚŝǀĞƐĨƌŽŵƉƌŽƐĞĐƵƚŽƌƐΖ
ŽĨĨŝĐĞƐ͕ĚŝƐƚƌŝĐƚĂƚƚŽƌŶĞǇƐ͕ĂŶĚŽƚŚĞƌƐ͖
^ĞǆƵĂůƐƐĂƵůƚEƵƌƐĞǆĂŵŝŶĞƌ&ŽƌĞŶƐŝĐDĞĚŝĐĂů
ZĞĐŽƌĚƐĂƚĂďĂƐĞͲͲΨϱϬ͕ϬϬϬƚƌĂŶƐĨĞƌƌĞĚǁŝƚŚŝŶ
ƚŚĞŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ
ĨƌŽŵƚŚĞhƚĂŚKĨĨŝĐĞĨŽƌƚŚĞsŝĐƚŝŵƐŽĨƌŝŵĞƐƚŽ
ƚŚĞŽŵŵŝƐƐŝŽŶ͖ĂŶĚ
^ƵƉĞƌǀŝƐŝŽŶ'ƌĂŶƚƐĨŽƌ:Z/,ŝŐŚͲZŝƐŬWƌŽŐƌĂŵͲͲ
ΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƉƌŽǀŝĚĞŚŝŐŚͲƌŝƐŬ
ŵŝƐĚĞŵĞĂŶĂŶƚƐƵƉĞƌǀŝƐŝŽŶ͘


ŝůůƐƉĂƐƐĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞƚŚĂƚŝŵƉĂĐƚƚŚĞ
'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞŝŶĐůƵĚĞĚ͗
x ,͘͘ϱϮ͕͞ZĞŵŽƚĞEŽƚĂƌŝǌĂƚŝŽŶ^ƚĂŶĚĂƌĚƐ͟ͲͲ
Ψϵ͕ϱϬϬŽŶĞͲƚŝŵĞŝŶĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐĨƌŽŵŶŽƚĂƌǇ
ĂƉƉůŝĐĂƚŝŽŶĨĞĞƐƚŽƉƌŽŐƌĂŵƚŚĞĂďŝůŝƚǇƚŽƚƌĂŶƐĨĞƌ
ĨƌŽŵƚŚĞŶŽƚĂƌǇĂƉƉůŝĐĂƚŝŽŶƐŝƚĞƚŽƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨ,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚĨŽƌ
ďĂĐŬŐƌŽƵŶĚĐŚĞĐŬƐ͖
x ,͘͘ϲϰ͕͞>ŽďďǇŝƐƚǆƉĞŶĚŝƚƵƌĞƐŵĞŶĚŵĞŶƚƐ͟ͲͲ
Ψϰ͕ϰϬϬŽŶĞͲƚŝŵĞĨŽƌĐŽƐƚƐŽĨƉƌŽŐƌĂŵŵŝŶŐ
ĐŚĂŶŐĞƐƚŽĂůůŽǁĂůŽďďǇŝƐƚƚŽƌĞƉŽƌƚĞǆƉĞŶĚŝƚƵƌĞƐ
ǁŝƚŚŽƵƚƌĞŐŝƐƚĞƌŝŶŐ͖
x ,͘͘ϭϰϱ͕͞ŝƚŝǌĞŶWŽůŝƚŝĐĂůWƌŽĐĞƐƐŵĞŶĚŵĞŶƚƐ͟
ͲͲΨϭϭ͕ϮϬϬ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĨŽƌ
ƉƌŽŐƌĂŵŵŝŶŐĐŽƐƚƐƚŽƉŽƐƚƚŚĞŶĂŵĞƐŽĨǀŽƚĞƌƐ
ǁŚŽƐŝŐŶƉĞƚŝƚŝŽŶƐƚŽĐŽƵŶƚǇǁĞďƐŝƚĞƐ͖
x ,͘͘Ϯϰϭ͕͞ƵĚŐĞƚĂƌǇWƌŽĐĞĚƵƌĞƐĐƚ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϮϬ͕ϬϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿƚŽƌĞƉƌŽŐƌĂŵƚŚĞ^h^^
DĞĂƐƵƌĞŵĞŶƚ/ŶĨŽƌŵĂƚŝŽŶ^ǇƐƚĞŵ͖
x ,͘͘Ϯϵϲ͕͞ZƵƌĂůKŶůŝŶĞtŽƌŬŝŶŐ,ƵďƐ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϱϬϬ͕ϬϬϬƚŽĞƐƚĂďůŝƐŚƚŚĞZƵƌĂů
ŽͲtŽƌŬŝŶŐĂŶĚ/ŶŶŽǀĂƚŝŽŶĞŶƚĞƌ'ƌĂŶƚWƌŽŐƌĂŵ͖
x ,͘͘ϯϵϯ͕͞^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ͟ͲͲ
Ψϭ͘ϬŵŝůůŝŽŶĨŽƌƐƵŝĐŝĚĞƉƌĞǀĞŶƚŝŽŶŐƌĂŶƚƐƚŽ
ŝŵƉƌŽǀĞŵĞŶƚĂůŚĞĂůƚŚĐƌŝƐŝƐ͕ƌĞĚƵĐĞƌŝƐŬĨĂĐƚŽƌƐ
ĂŶĚĞŶŚĂŶĐĞƉƌŽƚĞĐƚŝǀĞĨĂĐƚŽƌƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
ƐƵŝĐŝĚĞ͖
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Executive Offices and Criminal Justice
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,͘͘ϰϭϰ͕͞ZĞƐƚŝƚƵƚŝŽŶZĞƉŽƌƚŝŶŐ͟ͲͲΨϭϭϳ͕ϯϬϬ
ŽŶĞͲƚŝŵĞƚŽĐŽůůĞĐƚĂŶĚƌĞƉŽƌƚĐĞƌƚĂŝŶĚĂƚĂƌĞůĂƚĞĚ
ƚŽŝŶŵĂƚĞƐŽĨĐŽƵŶƚǇũĂŝůƐ͖
,͘:͘Z͘ϭ͕͞WƌŽƉŽƐĂůƚŽŵĞŶĚhƚĂŚŽŶƐƚŝƚƵƚŝŽŶʹ
DƵŶŝĐŝƉĂůtĂƚĞƌZĞƐŽƵƌĐĞƐ͟ͲͲΨϭϯ͕ϬϬϬŽŶĞͲƚŝŵĞ
ƚŽƚŚĞ>ŝĞƵƚĞŶĂŶƚ'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞƚŽƉƵďůŝƐŚĂŶĚ
ĚŝƐƚƌŝďƵƚĞƚŚĞƉƌŽƉŽƐĞĚĂŵĞŶĚŵĞŶƚƚŽǀŽƚĞƌƐ͖
,͘:͘Z͘ϰ͕͞WƌŽƉŽƐĂůƚŽŵĞŶĚhƚĂŚŽŶƐƚŝƚƵƚŝŽŶʹ
>ĞŐŝƐůĂƚŽƌYƵĂůŝĨŝĐĂƚŝŽŶƐ͟ͲͲΨϭϯ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽ
ƚŚĞ>ŝĞƵƚĞŶĂŶƚ'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞƚŽƉƵďůŝƐŚĂŶĚ
ĚŝƐƚƌŝďƵƚĞƚŚĞƉƌŽƉŽƐĞĚĂŵĞŶĚŵĞŶƚƚŽǀŽƚĞƌƐ͖
,͘:͘Z͘ϴ͕͞WƌŽƉŽƐĂůƚŽŵĞŶĚhƚĂŚŽŶƐƚŝƚƵƚŝŽŶʹ
^ůĂǀĞƌǇĂŶĚŝŶǀŽůƵŶƚĂƌǇ^ĞƌǀŝƚƵĚĞWƌŽŚŝďŝƚŝŽŶ͟ͲͲ
Ψϭϯ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƚŚĞ>ŝĞƵƚĞŶĂŶƚ'ŽǀĞƌŶŽƌ͛Ɛ
KĨĨŝĐĞƚŽƉƵďůŝƐŚĂŶĚĚŝƐƚƌŝďƵƚĞƚŚĞƉƌŽƉŽƐĞĚ
ĂŵĞŶĚŵĞŶƚƚŽǀŽƚĞƌƐ͖
^͘͘ϯϱ͕͞DƵŶŝĐŝƉĂů/ŶĐŽƌƉŽƌĂƚŝŽŶŵĞŶĚŵĞŶƚƐ͟
ͲͲΨϰϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚƌĂŶƐĨĞƌƌĞĚƚŽƚŚĞDƵŶŝĐŝƉĂů
/ŶĐŽƌƉŽƌĂƚŝŽŶǆƉĞŶĚĂďůĞ^ƉĞĐŝĂůZĞǀĞŶƵĞ&ƵŶĚ
ĨŽƌĐŽŶƐƵůƚĂŶƚĞǆƉĞŶĚŝƚƵƌĞƐƌĞůĂƚĞĚƚŽŵƵŶŝĐŝƉĂů
ŝŶĐŽƌƉŽƌĂƚŝŽŶ͖
^͘͘ϴϵ͕͞ŽŶĨůŝĐƚŽĨ/ŶƚĞƌĞƐƚŵĞŶĚŵĞŶƚƐ͟ͲͲ
Ψϰϲ͕ϴϬϬŽŶĞͲƚŝŵĞƚŽĐƌĞĂƚĞĂǁĞďƐŝƚĞƚŚĂƚĞŶĂďůĞƐ
ĐĂŶĚŝĚĂƚĞƐĂŶĚŽĨĨŝĐĞŚŽůĚĞƌƐƚŽƐƵďŵŝƚĂŶĚĞĚŝƚ
ƚŚĞŝƌĐŽŶĨůŝĐƚŽĨŝŶƚĞƌĞƐƚĚŝƐĐůŽƐƵƌĞƐĞůĞĐƚƌŽŶŝĐĂůůǇ͖
^͘͘ϮϰϮ͕͞WƌĞƐŝĚĞŶƚŝĂůWƌŝŵĂƌǇŵĞŶĚŵĞŶƚƐ͟ͲͲ
ΨϮ͘ϮŵŝůůŝŽŶŽŶĞͲƚŝŵĞĂŶĚΨϳϮϱ͕ϬϬϬŽŶŐŽŝŶŐƚŽ
ƚŚĞ>ŝĞƵƚĞŶĂŶƚ'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞĨŽƌĨƵŶĚƐŝŶƚŚĞ
ĐĂƐĞŽĨĂƉƌĞƐŝĚĞŶƚŝĂůƉƌŝŵĂƌǇŝŶhƚĂŚ͖ĂŶĚ
^͘͘Ϯϱϭ͕͞WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĞŶĚŵĞŶƚƐ͟
ͲͲdƌĂŶƐĨĞƌƐĨƵŶĚŝŶŐĨŽƌƚŚĞWĂƌĞŶƚĂůĞĨĞŶƐĞ
KĨĨŝĐĞĨƌŽŵƚŚĞĞƉĂƌƚŵĞŶƚŽĨĚŵŝŶŝƐƚƌĂƚŝǀĞ
^ĞƌǀŝĐĞƐƚŽƚŚĞŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ
:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ͖


dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚůĂŶŐƵĂŐĞ
ĨŽƌƚŚĞ'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞ͗

dŚĞŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞŝƐƚŽ
ĞǆƉĞŶĚ^Ăůƚ>ĂŬĞŽƵŶƚǇĞĚ,ŽƵƐŝŶŐĂƉƉƌŽƉƌŝĂƚŝŽŶƐ
ĨŽƌĐŽŶƚƌĂĐƚŝŶŐƚŽƌĞĐĞŝǀĞƉƌŝƐŽŶĞƌƐĂƚƚŚĞƌĂƚĞŽĨΨϮϲĂ
ĚĂǇ͘;^͘͘Ϯ͕/ƚĞŵϭϮϵͿ

ƉƉƌŽƉƌŝĂƚŝŽŶƐĨŽƌƚŚĞ^Ăůƚ>ĂŬĞŽƵŶƚǇ:ĂŝůĞĚ
&ƵŶĚŝŶŐĚŝƐĐŽŶƚŝŶƵĞĂƚƚŚĞĐůŽƐĞŽĨ&zϮϬϮϭ͘;^͘͘Ϯ͕
/ƚĞŵϭϮϵͿ
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Executive Offices and Criminal Justice

































dŚĞŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞŝƐƚŽ
ŝƐƐƵĞĂƐƵƉĞƌǀŝƐŝŽŶŐƌĂŶƚŽĨƵƉƚŽΨϱϬϬ͕ϬϬϬƚŽ
tĂƐŚŝŶŐƚŽŶŽƵŶƚǇƚŽĐŽǀĞƌ:Z/ͲƌĞůĂƚĞĚĚŝǀĞƌƐŝŽŶ
ƐƵƉĞƌǀŝƐŝŽŶĐŽƐƚƐ͘;^͘͘Ϯ͕/ƚĞŵϭϯϬͿ

dŚĞ'ŽǀĞƌŶŽƌĂŶĚŽƚŚĞƌĐŽŶƐƚŝƚƵƚŝŽŶĂůŽĨĨŝĐĞƌƐ͛ƐĂůĂƌǇŝƐ
ƚŽŝŶĐƌĞĂƐĞďǇƚŚĞƐĂŵĞƉĞƌĐĞŶƚĂŐĞĂƐƐƚĂƚĞĞŵƉůŽǇĞĞƐ
ŐĞŶĞƌĂůůǇ͘;^͘͘Ϯ͕/ƚĞŵϭϯϭͿ

dŚĞYƵĂůŝƚǇ'ƌŽǁƚŚŽŵŵŝƐƐŝŽŶĚĞƚĞƌŵŝŶĞƐŚŝŐŚĞƐƚ
ůĂŶĚĐŽŶƐĞƌǀĂƚŝŽŶǀĂůƵĞƐĨŽƌƚŚĞ>ĞZĂǇDĐůůŝƐƚĞƌ
ƌŝƚŝĐĂů>ĂŶĚƐŽŶƐĞƌǀĂƚŝŽŶ&ƵŶĚ͘;^͘͘Ϯ͕/ƚĞŵϭϯϯͿ

dŚĞ'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚĂŶĚ
ƚŚĞŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶĂŶĚDĂŶĂŐĞŵĞŶƚ
ĚĞǀĞůŽƉĂůŽŶŐͲƚĞƌŵƉůĂŶƚŽĂĚĚƌĞƐƐƐƉĂĐĞŶĞĞĚƐĨŽƌ
ƚŚĞĞƉĂƌƚŵĞŶƚŽĨŐƌŝĐƵůƚƵƌĞĂŶĚĂƉŝƚŽů,ŝůů͘;^͘͘ϯ͕
/ƚĞŵϳͿ

&ƵŶĚŝŶŐĨŽƌ,ŽƐƉŝƚĂůZĞƐƉŽŶƐĞdĞĂŵƐǁŝůůďĞƵƐĞĚŝŶĂ
ĨŝƌƐƚͲĐůĂƐƐĐŽƵŶƚǇĨŽƌƚŚĞǀŝĐƚŝŵƐŽĨƐĞǆƵĂůĂƐƐĂƵůƚĂŶĚ
ǀŝŽůĞŶĐĞ͘;^͘͘ϯ͕/ƚĞŵϮϲͿ

dŚĞĞƉĂƌƚŵĞŶƚŽĨĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐǁŝůů
ĐŽŶƚŝŶƵĞƚŽƐƉĞŶĚŚŝůĚtĞůĨĂƌĞWĂƌĞŶƚĂůĞĨĞŶƐĞ
WƌŽŐƌĂŵĨƵŶĚƐĨŽƌƚŚĞƌĞŵĂŝŶĚĞƌŽĨ&zϮϬϭϵ͕ĞǀĞŶ
ƚŚŽƵŐŚƚŚĞƉƌŽŐƌĂŵŽƉĞƌĂƚŝŽŶƐǁŝůůƚƌĂŶƐĨĞƌƚŽƚŚĞ
ŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞďĞĨŽƌĞƚŚĞ
ĐůŽƐĞŽĨƚŚĞĨŝƐĐĂůǇĞĂƌ͘;^͘͘ϯ͕/ƚĞŵϱϱͿ


^ddh/dKZ
dŚĞ^ƚĂƚĞƵĚŝƚŽƌŝƐƚŚĞĞůĞĐƚĞĚ͕ŝŶĚĞƉĞŶĚĞŶƚĂƵĚŝƚŽƌ
ŽĨƚŚĞ^ƚĂƚĞ͘dŚĞƵĚŝƚŽƌĂŝŵƐƚŽĞŶƐƵƌĞƚŚĞĨŝŶĂŶĐŝĂů
ŝŶƚĞŐƌŝƚǇĂŶĚĂĐĐŽƵŶƚĂďŝůŝƚǇŽĨƐƚĂƚĞĂŶĚůŽĐĂů
ŐŽǀĞƌŶŵĞŶƚ͘

ƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞ
ĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐĐŚĂŶŐĞƐƚŽƚŚĞ^ƚĂƚĞƵĚŝƚŽƌ
ďƵĚŐĞƚ͗
x WƌŽũĞĐƚ</^ͲͲΨϴϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƉƌŽǀŝĚĞĂ
ƐĞƌŝĞƐŽĨĚĂƚĂĚĂƐŚďŽĂƌĚƐƚŽ>ŽĐĂůĚƵĐĂƚŝŽŶ
ŐĞŶĐŝĞƐƚŽĂŝĚŝŶŵĂŬŝŶŐĚĂƚĂͲĚƌŝǀĞŶĚĞĐŝƐŝŽŶƐ͖
ĂŶĚ
x dƌĂŶƐƉĂƌĞŶĐǇtĞďƐŝƚĞdƌĂŶƐĨĞƌͲͲΨϭϮϳ͕ϱϬϬŽŶĞͲ
ƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĂŶĚΨϮϮϱ͕ϬϬϬ
ŽŶŐŽŝŶŐƚƌĂŶƐĨĞƌƌĞĚĨƌŽŵƚŚĞŝǀŝƐŝŽŶŽĨ&ŝŶĂŶĐĞ
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ƚŽƌĞĚĞǀĞůŽƉƚŚĞ^ƚĂƚĞ&ŝŶĂŶĐŝĂůdƌĂŶƐƉĂƌĞŶĐǇ
tĞďƐŝƚĞ͘


^dddZ^hZZ
dŚĞ^ƚĂƚĞdƌĞĂƐƵƌĞƌŝƐƌĞƐƉŽŶƐŝďůĞĨŽƌƚŚĞŵĂŶĂŐĞŵĞŶƚ
ŽĨĂůůƐƚĂƚĞĨƵŶĚƐ͘dŚĞŽĨĨŝĐĞĐŽŶƚƌŽůƐƚŚĞƌĞĐĞŝƉƚĂŶĚ
ĚĞƉŽƐŝƚŽĨŵŽŶĞǇ͕ŵĂŶĂŐĞƐďĂŶŬŝŶŐƌĞůĂƚŝŽŶƐŚŝƉƐ͕
ŝŶǀĞƐƚƐĂůůĨƵŶĚƐ͕ĂŶĚƉƌŽǀŝĚĞƐůŝƋƵŝĚŝƚǇĨŽƌĂůůƐƚĂƚĞ
ĚŝƐďƵƌƐĞŵĞŶƚƐ͘

ƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞ
ĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐĐŚĂŶŐĞƚŽƚŚĞ^ƚĂƚĞdƌĞĂƐƵƌĞƌ
ďƵĚŐĞƚ͗
x >ĂŶĚdƌƵƐƚƐWƌŽƚĞĐƚŝŽŶĂŶĚĚǀŽĐĂĐǇKĨĨŝĐĞͲͲ
ΨϮϭϳ͕ϴϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĂŶĚ
Ψϯϱϲ͕ϲϬϬŽŶŐŽŝŶŐĨƌŽŵƚŚĞ>ĂŶĚdƌƵƐƚƐWƌŽƚĞĐƚŝŽŶ
ĂŶĚĚǀŽĐĂĐǇĐĐŽƵŶƚƚŽĨƵŶĚĐŽŵƉĞŶƐĂƚŝŽŶĂŶĚ
ŽƉĞƌĂƚŝŽŶƐŽĨƚŚĞ>ĂŶĚdƌƵƐƚƐWƌŽƚĞĐƚŝŽŶĚǀŽĐĂĐǇ
KĨĨŝĐĞ͘


ddKZEz'EZ>
dŚĞƚƚŽƌŶĞǇ'ĞŶĞƌĂůŝƐƚŚĞĐŽŶƐƚŝƚƵƚŝŽŶĂůůĞŐĂůĂĚǀŝƐĞƌ
ŽĨƐƚĂƚĞŽĨĨŝĐĞƌƐ͘dŚĞKĨĨŝĐĞŽĨƚŚĞƚƚŽƌŶĞǇ'ĞŶĞƌĂů
;K'ͿƉƌŽƐĞĐƵƚĞƐĂŶĚĚĞĨĞŶĚƐĂůůĐĂƐĞƐŝŶǁŚŝĐŚƚŚĞ
^ƚĂƚĞŽƌĂƐƚĂƚĞĂŐĞŶĐǇŝƐĂƉĂƌƚǇ͘dŚĞĂŐĞŶĐǇ͛ƐƐŝǆůŝŶĞ
ŝƚĞŵƐĂƌĞ͗
x ƚƚŽƌŶĞǇ'ĞŶĞƌĂů͖
x ƚƚŽƌŶĞǇ'ĞŶĞƌĂů/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚ͖
x ŚŝůĚƌĞŶ͛Ɛ:ƵƐƚŝĐĞĞŶƚĞƌƐ͖
x ŽŶƚƌĂĐƚƚƚŽƌŶĞǇƐ͖
x WƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝů͖ĂŶĚ
x ^ƚĂƚĞ^ĞƚƚůĞŵĞŶƚŐƌĞĞŵĞŶƚƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐƐŝŐŶŝĨŝĐĂŶƚƉŽůŝĐǇ
ĂĚũƵƐƚŵĞŶƚƐ͗
x ƉƉƌŽǀĞĚƚŚĞĐƌĞĂƚŝŽŶŽĨĂŶ/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚ
;/^&ͿďŝůůŝŶŐŵŽĚĞůƚŽƉƌŽǀŝĚĞůĞŐĂůƐĞƌǀŝĐĞƐŝŶĐŚŝůĚ
ĐƵƐƚŽĚǇĐĂƐĞƐ͕ƌĞƐƵůƚŝŶŐŝŶĂŶĂƉƉƌŽƉƌŝĂƚŝŽŶ
ĐŚĂŶŐĞƚŽƚŚĞƚƚŽƌŶĞǇ'ĞŶĞƌĂů͛ƐKĨĨŝĐĞͲŚŝůĚ
WƌŽƚĞĐƚŝŽŶŝǀŝƐŝŽŶŽĨΨϳ͕ϳϮϰ͕ϭϬϬ'ĞŶĞƌĂů&ƵŶĚ
ĨƌŽŵŽŶŐŽŝŶŐƚŽŽŶĞͲƚŝŵĞ͕ĂŶĚĂŶĞůŝŵŝŶĂƚŝŽŶŽĨ
Ψϭ͕ϳϱϵ͕ϯϬϬŝŶŽŶŐŽŝŶŐĞĚŝĐĂƚĞĚƌĞĚŝƚƐ͘dŚŝƐ
ĐŚĂŶŐĞĂůƐŽƌĞƐƵůƚĞĚŝŶĂŶŝŶĐƌĞĂƐĞŽĨΨϵ͘ϯŵŝůůŝŽŶ
ŝŶĞĚŝĐĂƚĞĚƌĞĚŝƚƐƚŽƚŚĞƚƚŽƌŶĞǇ'ĞŶĞƌĂů/^&͖
ĂŶĚ
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x

&ŝŶĂůŝǌĞĚƚŚĞĐƌĞĂƚŝŽŶŽĨĂŶ/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚ
;/^&ͿďŝůůŝŶŐŵŽĚĞůƚŽƉƌŽǀŝĚĞůĞŐĂůƐĞƌǀŝĐĞƐƚŽ
ŽƚŚĞƌƐƚĂƚĞĂŐĞŶĐŝĞƐ͕ƌĞƐƵůƚŝŶŐŝŶĂŶĂƉƉƌŽƉƌŝĂƚŝŽŶ
ƌĞĚƵĐƚŝŽŶŽĨΨϭϬ͕ϭϴϭ͕ϵϬϬ'ĞŶĞƌĂů&ƵŶĚƚŽƚŚĞ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů͛ƐKĨĨŝĐĞͲŝǀŝůŝǀŝƐŝŽŶǁŚŝĐŚǁĂƐ
ĚŝƐƚƌŝďƵƚĞĚƚŽŽƚŚĞƌƐƚĂƚĞĂŐĞŶĐŝĞƐƌĞĐĞŝǀŝŶŐůĞŐĂů
ƐĞƌǀŝĐĞƐ͘&ŝŶĂůĂƉƉƌŽƉƌŝĂƚŝŽŶƐƌĞƐƵůƚĞĚŝŶĂƚŽƚĂů
ƐƚĂƚĞƐĂǀŝŶŐƐ;'ĞŶĞƌĂů&ƵŶĚĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚͿ
ŽĨΨϭ͕ϳϮϵ͕ϵϬϬĂŶĚĂĐĂƉŝƚĂůĐŽŶƚƌŝďƵƚŝŽŶƚŽƚŚĞ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů/^&ŽĨΨϭ͕ϭϬϬ͕ϬϬϬ'ĞŶĞƌĂů&ƵŶĚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐĂŐĞŶĐǇͲǁŝĚĞ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐ͗
x ^ĂůĂƌǇ/ŶĐƌĞĂƐĞͲͲΨϭ͘ϱŵŝůůŝŽŶĂƐĂŐĞŶĞƌĂůƐĂůĂƌǇ
ŝŶĐƌĞĂƐĞĂƉƉƌŽƉƌŝĂƚĞĚĂƐĨŽůůŽǁƐ͗ϭ͘ΨϳϬϵ͕ϴϬϬƚŽ
ƚŚĞƚƚŽƌŶĞǇ'ĞŶĞƌĂů͛ƐKĨĨŝĐĞŵĂŝŶůŝŶĞŝƚĞŵ͖Ϯ͘
Ψϵ͕ϴϬϬƚŽƚŚĞŚŝůĚƌĞŶ͛Ɛ:ƵƐƚŝĐĞĞŶƚĞƌƐ͖ϯ͘
Ψϭϰ͕ϮϬϬƚŽƚŚĞWƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝů͖ϰ͘Ψϳϲϲ͕ϮϬϬĂƐ
ĂĐĂƉŝƚĂůĐŽŶƚƌŝďƵƚŝŽŶƚŽƚŚĞ/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚ͘

ƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞ
ĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐĐŚĂŶŐĞƐƚŽƚŚĞƚƚŽƌŶĞǇ
'ĞŶĞƌĂůďƵĚŐĞƚ͗

ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
x ŽŵŵŝƐƐŝŽŶĨŽƌƚŚĞ^ƚĞǁĂƌĚƐŚŝƉŽĨWƵďůŝĐ>ĂŶĚƐ
dĞĐŚŶŝĐĂůŽƌƌĞĐƚŝŽŶͲͲΨϮϮϬ͕ϬϬϬŽŶĞͲƚŝŵĞ
;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿƚŽĐŽǀĞƌŽŵŵŝƐƐŝŽŶĨŽƌ
ƚŚĞ^ƚĞǁĂƌĚƐŚŝƉŽĨWƵďůŝĐ>ĂŶĚƐůĞŐĂůĞǆƉĞŶƐĞƐ
ďŝůůĞĚƚŽƚŚĞƚƚŽƌŶĞǇ'ĞŶĞƌĂů͛ƐKĨĨŝĐĞ͖
x ŽŽƌĚŝŶĂƚĞ>ĞŐĂů^ĞƌǀŝĐĞƐĨŽƌDŝůŝƚĂƌǇWĞƌƐŽŶƐͲͲ
Ψϭϰϲ͕ϭϬϬŝŶĞĚŝĐĂƚĞĚƌĞĚŝƚƐƚŽĐƌĞĂƚĞĂƉƵďůŝĐͲ
ƉƌŝǀĂƚĞƉĂƌƚŶĞƌƐŚŝƉŽĨĨĞƌŝŶŐƉƌŽďŽŶŽůĞŐĂů
ĂƐƐŝƐƚĂŶĐĞĂŶĚƌĞƉƌĞƐĞŶƚĂƚŝŽŶƚŽĐƚŝǀĞƵƚǇ͕
ZĞƐĞƌǀĞĂŶĚEĂƚŝŽŶĂů'ƵĂƌĚƐĞƌǀŝĐĞŵĞŵďĞƌƐŝŶĂ
ǀĂƌŝĞƚǇŽĨĐŝǀŝůůĂǁŵĂƚƚĞƌƐ͖
x ŝŐŝƚĂůŝƚŝǌĞŶƐŚŝƉĂŶĚ^ĂĨĞdĞĐŚŶŽůŽŐǇͲͲ
ΨϮϬϬ͕ϬϬϬ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĨŽƌƚƌĂŝŶŝŶŐ
ƐĐŚŽŽůͲĂŐĞĚĐŚŝůĚƌĞŶŽŶĚŝŐŝƚĂůĐŝƚŝǌĞŶƐŚŝƉĂŶĚƐĂĨĞ
ƚĞĐŚŶŽůŽŐǇ͖
x DĞĚŝĐĂŝĚ&ƌĂƵĚŽŶƚƌŽůhŶŝƚͲͲΨϭϯϵ͕ϭϬϬ'ĞŶĞƌĂů
&ƵŶĚĂŶĚΨϰϭϳ͕ϯϬϬ&ĞĚĞƌĂů&ƵŶĚƐĨŽƌĂĚĚŝƚŝŽŶĂů
ĞŵƉůŽǇĞĞƐĨŽƌƚŚĞDĞĚŝĐĂŝĚ&ƌĂƵĚŽŶƚƌŽůhŶŝƚ
;D&hͿ͖
x KƉŝŽŝĚ,ĞĂƚDĂƉͲͲΨϮϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐƚŽĚĞǀĞůŽƉĂŚĞĂƚŵĂƉĨŽƌ
ŽƉŝŽŝĚƵƐĞĂŶĚŽǀĞƌĚŽƐĞ͖
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x

x

x

KƉŝŽŝĚ^ƵŵŵŝƚͲͲΨϮϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿŝŶĞĚŝĐĂƚĞĚƌĞĚŝƚƐĨŽƌĂhƚĂŚͲ
ďĂƐĞĚKƉŝŽŝĚ^Ƶŵŵŝƚ͖
WƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝůĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲͲ
ΨϮϯϱ͕ϬϬϬŽŶŐŽŝŶŐďĞŐŝŶŶŝŶŐŝŶ&zϮϬϭϵĨŽƌĂŶ
ĞůĞĐƚƌŽŶŝĐĐĂƐĞŵĂŶĂŐĞŵĞŶƚƐǇƐƚĞŵ͖ĂŶĚ
hdƚƚŽƌŶĞǇƐͲͲΨϭ͕Ϭϵϱ͕ϱϬϬŝŶĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ƚŽĂƐƐŝŵŝůĂƚĞhdĂƚƚŽƌŶĞǇƐŝŶƚŽƚŚĞƚƚŽƌŶĞǇ
'ĞŶĞƌĂů͛ƐKĨĨŝĐĞ͘


^ƚĂƚĞ^ĞƚƚůĞŵĞŶƚŐƌĞĞŵĞŶƚƐ
x ĂƐĞ^ĞƚƚůĞŵĞŶƚ&ĞĞƐͲͲΨϭϬϳ͕ϬϬϬŽŶĞͲƚŝŵĞ
;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿƚŽƉĂǇƐĞƚƚůĞŵĞŶƚĨĞĞƐĨŽƌ
ůĞŐĂůĐĂƐĞƐďĞƚǁĞĞŶƚŚĞ^ƚĂƚĞĂŶĚŽƚŚĞƌƉĂƌƚŝĞƐ͘

dŚĞĨŽůůŽǁŝŶŐďŝůůƉĂƐƐĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŵƉĂĐƚĞĚ
ƚŚĞKĨĨŝĐĞŽĨƚŚĞƚƚŽƌŶĞǇ'ĞŶĞƌĂů͗

x ^͘͘ϭϵϮ͕͞ƚƚŽƌŶĞǇ'ĞŶĞƌĂůŵĞŶĚŵĞŶƚƐ͟ͲͲ
ΨϮϮϱ͕ϬϬϬĨŽƌůĞŐĂůĐŽƵŶƐĞůƚŽŵĞĚŝĂƚĞƚƌŝďĂůůĂŶĚ
ŝƐƐƵĞƐĂŶĚŽƚŚĞƌĚŝƐƉƵƚĞƐďĞƚǁĞĞŶEĂƚŝǀĞ
ŵĞƌŝĐĂŶƚƌŝďĞƐĂŶĚƚŚĞ^ƚĂƚĞ͘


Wh>/^&dz
dŚĞĞƉĂƌƚŵĞŶƚŽĨWƵďůŝĐ^ĂĨĞƚǇ;W^ͿŝƐĐŚĂƌŐĞĚǁŝƚŚ
ƚŚĞƌĞƐƉŽŶƐŝďŝůŝƚǇŽĨƉƌŽƚĞĐƚŝŶŐĂŶĚƉƌŽŵŽƚŝŶŐƚŚĞ
ƐĂĨĞƚǇĂŶĚǁĞůůͲďĞŝŶŐŽĨhƚĂŚĐŝƚŝǌĞŶƐƚŚƌŽƵŐŚ͗
ŵĞƌŐĞŶĐǇ^ĞƌǀŝĐĞƐĂŶĚ,ŽŵĞůĂŶĚ^ĞĐƵƌŝƚǇ͕&ŝƌĞ
^ĞƌǀŝĐĞƐ͕/ŶǀĞƐƚŝŐĂƚŝǀĞ^ĞƌǀŝĐĞƐ͕>ĂǁŶĨŽƌĐĞŵĞŶƚ͕
>ŝĐĞŶƐŝŶŐĂŶĚZĞŐƵůĂƚŽƌǇ^ĞƌǀŝĐĞƐ͕WŽůŝĐĞ^ƵƉƉŽƌƚ
^ĞƌǀŝĐĞƐ͕^ĂĨĞƌ,ŝŐŚǁĂǇƐ͕ĂŶĚ^ƉĞĐŝĂůŝǌĞĚdƌĂŝŶŝŶŐĂŶĚ
ĚƵĐĂƚŝŽŶ͘dŚĞĚĞƉĂƌƚŵĞŶƚŚĂƐϭϯůŝŶĞŝƚĞŵƐ͗
x WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ͖
x ƌŝǀĞƌ>ŝĐĞŶƐĞŝǀŝƐŝŽŶ͖
x ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚ͖
x WĞĂĐĞKĨĨŝĐĞƌƐ͛^ƚĂŶĚĂƌĚƐĂŶĚdƌĂŝŶŝŶŐ͖
x ,ŝŐŚǁĂǇ^ĂĨĞƚǇ͖
x ŝǀŝƐŝŽŶŽĨ,ŽŵĞůĂŶĚ^ĞĐƵƌŝƚǇͲŵĞƌŐĞŶĐǇĂŶĚ
ŝƐĂƐƚĞƌDĂŶĂŐĞŵĞŶƚ͖
x ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽůĐƚŶĨŽƌĐĞŵĞŶƚ͖
x &ŝƌĞĨŝŐŚƚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚ͖
x &ŝƌĞĐĂĚĞŵǇ^ƵƉƉŽƌƚĐĐŽƵŶƚ͖
x ŝǀŝƐŝŽŶŽĨŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚͲEĂƚŝŽŶĂů
'ƵĂƌĚZĞƐƉŽŶƐĞ͖
x >ŽĐĂů'ŽǀĞƌŶŵĞŶƚŵĞƌŐĞŶĐǇZĞƐƉŽŶƐĞ͖ĂŶĚ
x ƵƌĞĂƵŽĨƌŝŵŝŶĂů/ĚĞŶƚŝĨŝĐĂƚŝŽŶ͖ĂŶĚ
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WŽƐƚŝƐĂƐƚĞƌDŝƚŝŐĂƚŝŽŶ&ƵŶĚ;ďĞŐŝŶŶŝŶŐŝŶ
&zϮϬϮϬͿ͘

DĂũŽƌďŝůůƐƉĂƐƐĞĚƚŚĂƚŝŵƉĂĐƚĞĚƚŚĞĞƉĂƌƚŵĞŶƚŽĨ
WƵďůŝĐ^ĂĨĞƚǇŝŶĐůƵĚĞĚ͗
x ,͘͘ϮϮϭ͞hŶŝŶƐƵƌĞĚDŽƚŽƌŝƐƚ/ĚĞŶƚŝĨŝĐĂƚŝŽŶ
^ƵŶƐĞƚŵĞŶĚŵĞŶƚ͟ͲͲΨϱϬϬ͕ϬϬϬŝŶƌĞƐƚƌŝĐƚĞĚ
ĨƵŶĚƐƚŽƐƵƉƉŽƌƚWK^dĐĂĚĞŵǇƉƌŽŐƌĂŵ
ŽƉĞƌĂƚŝŽŶƐ͖
x ,͘͘ϯϬϱ͞WŽƐƚŝƐĂƐƚĞƌZĞĐŽǀĞƌǇĂŶĚDŝƚŝŐĂƚŝŽŶ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ͟ͲͲΨϯϬϵ͕ϯϬϬŝŶĨƵŶĚŝŶŐĨŽƌƚŚĞ
ĐƌĞĂƚŝŽŶŽĨĂŶĞǁƉƌŽŐƌĂŵƚŽĂƐƐŝƐƚůŽĐĂů
ŐŽǀĞƌŶŵĞŶƚƐƚŽƌĞŵŽǀĞĚĞďƌŝƐ͕ŝŵƉůĞŵĞŶƚůŝĨĞͲ
ƐĂǀŝŶŐĞŵĞƌŐĞŶĐǇƉƌŽƚĞĐƚŝǀĞŵĞĂƐƵƌĞƐ͕ŽƌƌĞƉĂŝƌ͕
ƌĞƉůĂĐĞ͕ŽƌƌĞƐƚŽƌĞĨĂĐŝůŝƚŝĞƐŝŶƌĞƐƉŽŶƐĞƚŽĂ
ĚŝƐĂƐƚĞƌ͖
x ,͘͘ϰϮϯ͞ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚŵĞŶĚŵĞŶƚƐ͟
ͲͲΨϯ͘ϮŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶƌĞƐƚƌŝĐƚĞĚĨƵŶĚƐƚŽ
ƐƵƉƉŽƌƚŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚƉƌŽŐƌĂŵ
ŽƉĞƌĂƚŝŽŶƐ͖
x ^͘͘ϭϬϬ͞ůĞĐƚƌŽŶŝĐƌŝǀĞƌ>ŝĐĞŶƐĞƐ͟ͲͲΨϮϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϴϬϬ͕ϬϬϬŝŶ
ƌĞƐƚƌŝĐƚĞĚĨƵŶĚƐƚŽĞŶĂďůĞĐƌĞĂƚŝŽŶĂŶĚ
ĚŝƐƚƌŝďƵƚŝŽŶŽĨĞůĞĐƚƌŽŶŝĐůŝĐĞŶƐĞƐ͖ĂŶĚ
x ^͘͘ϯϬϬϮ͞ZĞĂů/ĚĐƚŽŵƉůŝĂŶĐĞŵĞŶĚŵĞŶƚƐ͟
ͲͲΨϯ͘ϰŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶƌĞƐƚƌŝĐƚĞĚĨƵŶĚƐƚŽ
ƵƉĚĂƚĞĂŶĚĚŝƐƚƌŝďƵƚĞĨĞĚĞƌĂůůǇͲĐŽŵƉůŝĂŶƚƐƚĂƚĞ
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶĐĂƌĚƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƚŽŽŬƚŚĞĨŽůůŽǁŝŶŐŵĂũŽƌďƵĚŐĞƚ
ĂĐƚŝŽŶƐ͗
x ^ĞǆƵĂůƐƐĂƵůƚ<ŝƚWƌŽĐĞƐƐŝŶŐͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ
ƚŽĨƵƌƚŚĞƌƉƌŽĐĞƐƐƐƵďŵŝƚƚĞĚŬŝƚƐ͖
x &ƵĞůŽƐƚ^ĂǀŝŶŐƐͲͲ;ΨϭϱϬ͕ϬϬϬͿŽŶĞͲƚŝŵĞƚŽƌĞĨůĞĐƚ
ĨƵĞůƐĂǀŝŶŐƐĞƐƚŝŵĂƚĞƐĚƵĞƚŽůŽǁĞƌĨƵĞůƉƌŝĐĞƐ͖
x EĂƚŝŽŶĂů'ŽǀĞƌŶŽƌΖƐƐƐŽĐŝĂƚŝŽŶDĞĞƚŝŶŐ^ĞĐƵƌŝƚǇ
ͲͲΨϰϬϬ͕ϬϬϬĨŽƌƐĞĐƵƌŝƚǇƐĞƌǀŝĐĞƐĨŽƌhƚĂŚΖƐŚŽƐƚŝŶŐ
ŽĨƚŚĞEĂƚŝŽŶĂů'ŽǀĞƌŶŽƌΖƐƐƐŽĐŝĂƚŝŽŶŵĞĞƚŝŶŐ͖
x KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞͲ>ĂǁŶĨŽƌĐĞŵĞŶƚͲͲ
Ψϴ͕Ϭϱϭ͕ϳϬϬŽŶĞͲƚŝŵĞƚŽŵĂŝŶƚĂŝŶƚŚĞůĞǀĞůŽĨĨŽƌĐĞ
ĨŽƌ&zϮϬϭϵĂŶĚ&zϮϬϮϬͲƚŚĞĞƋƵŝǀĂůĞŶƚŽĨϰϳ
&dƐ͖
x ZĞŶŽǀĂƚĞĂŵƉtŝůůŝĂŵƐ^ŚŽŽƚŝŶŐZĂŶŐĞĂŶĚ
ZĞƉůĂĐĞKƵƚĚĂƚĞĚƌŝǀĞƌdƌĂŝŶŝŶŐ^ŝŵƵůĂƚŽƌƐͲͲ
ΨϮϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽŽǀĞƌŚĂƵůĨŝƌŝŶŐƌĂŶŐĞĨŽƌ
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WK^dĐĂĚĞŵǇƵƐĂŐĞĂŶĚƌĞƉůĂĐŝŶŐŽďƐŽůĞƚĞ
ƐŝŵƵůĂƚŽƌƐ͖
x 'ƵŶĞŶŝĂů/ŶǀĞƐƚŝŐĂƚŝŽŶƐͲͲΨϮϰϬ͕ϬϬϬĂŶĚ
ΨϭϮϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌƵƉƚŽƚǁŽŝŶǀĞƐƚŝŐĂƚŽƌƐĂŶĚ
ŽŶĞƚĞĐŚŶŝĐŝĂŶƚŽŝŶǀĞƐƚŝŐĂƚĞŐƵŶĚĞŶŝĂůƐƚŚĂƚ
ŽĐĐƵƌĂƚƵƌĞĂƵŽĨƌŝŵŝŶĂů/ĚĞŶƚŝĨŝĐĂƚŝŽŶƚŚƌŽƵŐŚ
ƚŚĞƌĂĚǇĐŚĞĐŬƐǇƐƚĞŵ͖
x ^ǁŽƌŶKĨĨŝĐĞƌWĂǇWůĂŶͲͲΨϭ͕ϴϲϬ͕ϬϬϬƚŽĂĚĚƌĞƐƐ
ƌĞĐƌƵŝƚŵĞŶƚĂŶĚƌĞƚĞŶƚŝŽŶĨŽƌƚƌŽŽƉĞƌƐĂŶĚ
ŝŶǀĞƐƚŝŐĂƚŽƌƐ͖ĂŶĚ
x hƉĚĂƚĞƋƵŝƉŵĞŶƚĂŶĚDĂŝŶƚĞŶĂŶĐĞĂƚϵϭϭ
>ŽĐĂƚŝŽŶƐͲͲΨϱϬϯ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƉƵƌĐŚĂƐĞĂŶĚ
ƌĞƉůĂĐĞϵϭϭĞƋƵŝƉŵĞŶƚĨŽƌ;ϭͿ^Ăůƚ>ĂŬĞ
ŽŵŵƵŶŝĐĂƚŝŽŶƐ;dKͿ͕ĂŶĚ;ϮͿŽǆůĚĞƌ
ŽŵŵƵŶŝĐĂƚŝŽŶƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚůĂŶŐƵĂŐĞ
ĨŽƌƚŚĞĞƉĂƌƚŵĞŶƚŽĨWƵďůŝĐ^ĂĨĞƚǇ͗

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚůĂǁĞŶĨŽƌĐĞŵĞŶƚĨƵŶĚƐĨŽƌ
KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞďĞƵƐĞĚĨŽƌĂŶǇƌĞůĂƚĞĚŝƐƐƵĞƐ
ƚŚƌŽƵŐŚŽƵƚƚŚĞƐƚĂƚĞƐƚĞŵŵŝŶŐĨƌŽŵƚŚĞƉƌŽũĞĐƚ͘
;^͘͘Ϯ͕/ƚĞŵϭϰϬͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƵƚŚŽƌŝǌĞĚŶĞǁǀĞŚŝĐůĞƐĐŽŶƚŝŶŐĞŶƚŽŶ
ƚŚĞŚŝƌŝŶŐŽĨĂĚĚŝƚŝŽŶĂůŽĨĨŝĐĞƌƐ͘;^͘͘Ϯ͕/ƚĞŵϭϰϬͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂůůŽǁĞĚĨŽƌƚŚĞƚƌĂŶƐĨĞƌŽĨĨŝƌĞĂƌŵƐ
ĨƌŽŵƚŚĞŽƵƌƚƐƚŽƚŚĞĞƉĂƌƚŵĞŶƚŽĨWƵďůŝĐ^ĂĨĞƚǇƉĞƌ
ƐƚĂƚƵƚĞ͘;^͘͘Ϯ͕/ƚĞŵƐϯϯ͕ϭϰϬͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂůůŽǁĞĚĨŽƌƚŚĞƉƌŽĐĞĞĚƐŽĨĂƐĂůĞŽĨ
ƚŚĞŚĞůŝĐŽƉƚĞƌƚŽďĞƵƐĞĚďǇƚŚĞĚĞƉĂƌƚŵĞŶƚĨŽƌ
ŽƉĞƌĂƚŝŽŶƐĐŽƐƚƐ͘;^͘͘Ϯ͕/ƚĞŵƐϯϯ͕ϭϰϬͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƚŚĞĞƉĂƌƚŵĞŶƚŽĨWƵďůŝĐ
^ĂĨĞƚǇƚƌĂŶƐĨĞƌĨƵŶĚƐĨƌŽŵƚŚĞŝƌŵĂŝŶůŝŶĞŝƚĞŵƚŽ
ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚůŝŶĞŝƚĞŵƐŚŽƵůĚĨĞĚĞƌĂůĨƵŶĚƐ
ŶŽƚĂƌƌŝǀĞďǇƚŚĞĞŶĚŽĨ&zϮϬϭϵ͘;^͘͘Ϯ͕/ƚĞŵƐϮϵ͕ϭϯϴͿ


KhZd^;:h//>ZE,Ϳ
dŚĞhƚĂŚ^ƚĂƚĞŽƵƌƚƐĐŽŶƐƚŝƚƵƚĞƚŚĞũƵĚŝĐŝĂůďƌĂŶĐŚŽĨ
^ƚĂƚĞŐŽǀĞƌŶŵĞŶƚ͘dŚĞŽƵƌƚƐ͛ŵŝƐƐŝŽŶŝƐƚŽ͞ƉƌŽǀŝĚĞ
ƚŚĞƉĞŽƉůĞŽĨhƚĂŚǁŝƚŚĂŶŽƉĞŶ͕ĨĂŝƌ͕ĞĨĨŝĐŝĞŶƚ͕ĂŶĚ
ŝŶĚĞƉĞŶĚĞŶƚƐǇƐƚĞŵĨŽƌƚŚĞĂĚǀĂŶĐĞŵĞŶƚŽĨũƵƐƚŝĐĞ
ƵŶĚĞƌƚŚĞůĂǁ͘͟
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dŚĞhƚĂŚ^ƚĂƚĞŽŶƐƚŝƚƵƚŝŽŶĞƐƚĂďůŝƐŚĞƐŐŽǀĞƌŶĂŶĐĞŽĨ
ƚŚĞũƵĚŝĐŝĂůďƌĂŶĐŚĂŶĚĂƵƚŚŽƌŝǌĞƐƚŚĞ:ƵĚŝĐŝĂůŽƵŶĐŝů
ƚŽŽǀĞƌƐĞĞƚŚĞũƵĚŝĐŝĂůďƌĂŶĐŚŽĨŐŽǀĞƌŶŵĞŶƚ͘dŚĞ
ĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞŽĨƚŚĞŽƵƌƚƐƉĞƌĨŽƌŵƐ
ŵĂŶĂŐĞƌŝĂůĨƵŶĐƚŝŽŶƐĨŽƌƚŚĞ:ƵĚŝĐŝĂůŽƵŶĐŝů͘dŚĞhƚĂŚ
^ƚĂƚĞŽƵƌƚƐƐǇƐƚĞŵĐŽŶƐŝƐƚƐŽĨ͗
x hƚĂŚ^ƵƉƌĞŵĞŽƵƌƚ͖
x hƚĂŚŽƵƌƚŽĨƉƉĞĂůƐ͖
x ŝƐƚƌŝĐƚŽƵƌƚƐ͖ĂŶĚ
x :ƵǀĞŶŝůĞŽƵƌƚƐ͘

dŚĞ:ƵĚŝĐŝĂůŽƵŶĐŝůĂůƐŽŽǀĞƌƐĞĞƐƚŚĞůŽĐĂůůǇͲĨƵŶĚĞĚ
ĂŶĚŽƉĞƌĂƚĞĚ:ƵƐƚŝĐĞŽƵƌƚ^ǇƐƚĞŵ͘

ƐĂƐĞƉĂƌĂƚĞďƌĂŶĐŚŽĨŐŽǀĞƌŶŵĞŶƚ͕ƚŚĞŽƵƌƚƐ͛
ďƵĚŐĞƚŝŶĐůƵĚĞƐĨƵŶĚŝŶŐĨŽƌƚŚĞĐŽŶƚƌĂĐƚƐĂŶĚůĞĂƐĞƐŽĨ
ĐŽƵƌƚĨĂĐŝůŝƚŝĞƐ͘dŚĞƐĞĨĂĐŝůŝƚŝĞƐĂƌĞŶŽƚŵĂŶĂŐĞĚďǇƚŚĞ
ĞǆĞĐƵƚŝǀĞŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶĂŶĚ
DĂŶĂŐĞŵĞŶƚ;&DͿ͘

KĨĨŝĐĞŽĨƚŚĞ'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵ
dŚĞŽƵƌƚƐ͛ďƵĚŐĞƚŝŶĐůƵĚĞƐƚŚĞKĨĨŝĐĞŽĨƚŚĞ'ƵĂƌĚŝĂŶ
ĂĚ>ŝƚĞŵ;'>Ϳ͕ǁŚŝĐŚŽƉĞƌĂƚĞƐŝŶĚĞƉĞŶĚĞŶƚůǇŽĨƚŚĞ
ŽƵƌƚƐ͘dŚĞ'>ƌĞƉŽƌƚƐƚŽƚŚĞ'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵ
KǀĞƌƐŝŐŚƚŽŵŵŝƚƚĞĞ͘dŚĞĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞŽĨƚŚĞ
ŽƵƌƚƐƉƌŽǀŝĚĞƐĨŝŶĂŶĐĞ͕ĂĐĐŽƵŶƚŝŶŐ͕ĂŶĚďƵĚŐĞƚŝŶŐ
ĂƐƐŝƐƚĂŶĐĞƚŽƚŚĞ'>͘dŚĞƉƌŽŐƌĂŵƉƌŽǀŝĚĞƐƐƚĂƚĞͲ
ĨƵŶĚĞĚĂƚƚŽƌŶĞǇƐƚŽƌĞƉƌĞƐĞŶƚƚŚĞďĞƐƚŝŶƚĞƌĞƐƚƐŽĨ
ŵŝŶŽƌƐŝŶ:ƵǀĞŶŝůĞŽƵƌƚǁŚĞŶƚŚĞƌĞŝƐĂŶĂůůĞŐĂƚŝŽŶŽĨ
ĂďƵƐĞ͕ŶĞŐůĞĐƚ͕ŽƌĚĞƉĞŶĚĞŶĐǇ͘

'>ŵĂǇďĞĂƉƉŽŝŶƚĞĚŝŶ:ƵǀĞŶŝůĞŽƵƌƚĨŽƌĐŚŝůĚ
ƉƌŽƚĞĐƚŝǀĞŽƌĚĞƌ͕ĞŵĂŶĐŝƉĂƚŝŽŶ͕ŽƌĚĞůŝŶƋƵĞŶĐǇĐĂƐĞƐ͘
'>ŵĂǇĂůƐŽďĞĐŽƵƌƚͲĂƉƉŽŝŶƚĞĚƚŽƌĞƉƌĞƐĞŶƚ
ŵŝŶŽƌƐǁŚĞŶĂůůĞŐĂƚŝŽŶƐŽĨĂďƵƐĞŽƌŶĞŐůĞĐƚĂƌŝƐĞŝŶ
ƚŚĞŝƐƚƌŝĐƚŽƵƌƚĚƵƌŝŶŐĚŝǀŽƌĐĞŽƌĐƵƐƚŽĚǇ
ƉƌŽĐĞĞĚŝŶŐƐŽƌŝŶĂĐƌŝŵŝŶĂůĐĂƐĞǁŚĞŶƚŚĞǀŝĐƚŝŵŝƐĂ
ĐŚŝůĚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƚŽŽŬƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĂĐƚŝŽŶƐ͗

x 'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵZĞĐƌƵŝƚŵĞŶƚĂŶĚZĞƚĞŶƚŝŽŶ
^ĂǀŝŶŐƐͲͲ;ΨϮϱϱ͕ϱϬϬͿŽŶĞͲƚŝŵĞĨŽƌƵŶĞǆƉĞŶĚĞĚ
ĨƵŶĚƐĨŽƌƌĞĐƌƵŝƚŵĞŶƚĂŶĚƌĞƚĞŶƚŝŽŶĨŽƌŐƵĂƌĚŝĂŶ
ĂĚůŝƚĞŵĂƚƚŽƌŶĞǇƐ͖



Executive Offices and Criminal Justice

x

dŚŝƌĚ:ƵĚŝĐŝĂůŝƐƚƌŝĐƚ:ƵĚŐĞƐĂŶĚůĞƌŬƐͲͲ
ΨϵϬϱ͕ϬϬϬĨŽƌƚǁŽĂĚĚŝƚŝŽŶĂůũƵĚŐĞƐĂŶĚĨŽƵƌ
ĂĚĚŝƚŝŽŶĂůĐůĞƌŬƐŝŶƚŚĞƚŚŝƌĚũƵĚŝĐŝĂůĚŝƐƚƌŝĐƚ͖
x :ƵĚŝĐŝĂůƐƐŝƐƚĂŶƚZĞĐƌƵŝƚŵĞŶƚĂŶĚZĞƚĞŶƚŝŽŶͲͲ
ΨϵϬϬ͕ϬϬϬĨŽƌŝŶĐƌĞĂƐĞĚĐŽŵƉĞŶƐĂƚŝŽŶƚŽƌĞĐƌƵŝƚ
ĂŶĚƌĞƚĂŝŶũƵĚŝĐŝĂůĂƐƐŝƐƚĂŶƚƐ͖
x ŽŵĞƐƚŝĐĂŶĚ&ĂŵŝůǇsŝŽůĞŶĐĞ>ĞŐĂůŝĚͲͲ
ΨϭϱϬ͕ϬϬϬĨŽƌůĞŐĂůĂƐƐŝƐƚĂŶĐĞĨŽƌĐĞƌƚĂŝŶƉĂƌƚŝĞƐ
ŝŶǀŽůǀĞĚŝŶĚŽŵĞƐƚŝĐĂŶĚĨĂŵŝůǇǀŝŽůĞŶĐĞĐĂƐĞƐ͖
ĂŶĚ
x ŽƵƌƚ^ĞĐƵƌŝƚǇͲͲΨϱϬϬ͕ϬϬϬĨŽƌŝŶĐƌĞĂƐĞĚĐŽƵƌƚ
ƐĞĐƵƌŝƚǇĐŽŶƚƌĂĐƚĞĚƚŽĐŽƵŶƚǇƐŚĞƌŝĨĨƐ͘

ŝůůƐƉĂƐƐĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞƚŚĂƚŝŵƉĂĐƚƚŚĞŽƵƌƚƐ
ŝŶĐůƵĚĞĚ͗
x ,͘͘ϯϯϬ͞:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞŽŵƉĞƚĞŶĐǇZĞǀŝƐŝŽŶƐ͟
ͲͲΨϮϱ͕ϰϬϬƚŽĂůůŽǁĨŽƌĂĚĚŝƚŝŽŶĂůĐŽƵƌƚƉƌŽĐĞƐƐŝŶŐ͖
ĂŶĚ
x ,͘͘ϰϮϴ͞ĂŝůŽŶĚŵĞŶĚŵĞŶƚƐ͟ͲͲΨϰϬ͕ϱϬϬŽŶĞͲ
ƚŝŵĞĨŽƌƉƌŽŐƌĂŵŵŝŶŐĐŚĂŶŐĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚůĂŶŐƵĂŐĞ
ĨŽƌƚŚĞŽƵƌƚƐ͗

WĞƌƐƚĂƚƵƚĞ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞƐĞƚƚŚĞĚŝƐƚƌŝĐƚĐŽƵƌƚũƵĚŐĞ
ƐĂůĂƌǇĂƚΨϭϳϬ͕ϰϱϬ͘;^͘͘Ϯ͕/ƚĞŵϭϮϳͿ


KZZd/KE^
dŚĞĞƉĂƌƚŵĞŶƚŽĨŽƌƌĞĐƚŝŽŶƐŽƉĞƌĂƚĞƐhƚĂŚ͛ƐĂĚƵůƚ
ĐŽƌƌĞĐƚŝŽŶĂůƐǇƐƚĞŵĂŶĚƌĞƐƉŽŶƐŝďŝůŝƚŝĞƐŝŶĐůƵĚĞ͗;ϭͿ
ƉƵďůŝĐƐĂĨĞƚǇĂŶĚ;ϮͿƌĞŚĂďŝůŝƚĂƚŝŽŶŽĨŽĨĨĞŶĚĞƌƐ͘
^ƉĞĐŝĨŝĐĂůůǇ͕ƐƚĂƚƵƚĞŽƵƚůŝŶĞƐƚŚĂƚƚŚĞĚĞƉĂƌƚŵĞŶƚŝƐƚŽ
͞ƉƌŽƚĞĐƚƚŚĞƉƵďůŝĐƚŚƌŽƵŐŚŝŶƐƚŝƚƵƚŝŽŶĂůĐĂƌĞĂŶĚ
ĐŽŶĨŝŶĞŵĞŶƚ͕ĂŶĚƐƵƉĞƌǀŝƐŝŽŶŝŶƚŚĞĐŽŵŵƵŶŝƚǇŽĨ
ŽĨĨĞŶĚĞƌƐ͟ĂŶĚ͞ƉƌŽǀŝĚĞƉƌŽŐƌĂŵŽƉƉŽƌƚƵŶŝƚŝĞƐĨŽƌ
ŽĨĨĞŶĚĞƌƐ͟ŝŶĐůƵĚŝŶŐƐĞǆŽĨĨĞŶƐĞ͕ƐƵďƐƚĂŶĐĞĂďƵƐĞ͕ĂŶĚ
ŵĞŶƚĂůŚĞĂůƚŚƚƌĞĂƚŵĞŶƚ͘dŚĞŵĂũŽƌŝƚǇŽĨƐƚĂƚĞ
ŝŶŵĂƚĞƐĂƌĞŚŽƵƐĞĚĂƚƚǁŽůŽĐĂƚŝŽŶƐͶƌĂƉĞƌĂŶĚ
'ƵŶŶŝƐŽŶ͘KƚŚĞƌƐƚĂƚĞŝŶŵĂƚĞƐĂƌĞŚŽƵƐĞĚǁŝƚŚŝŶ
ĐŽƵŶƚǇũĂŝůƐŽƌŝŶŽƚŚĞƌƐƚĂƚĞƐĂƐƉĂƌƚŽĨĂŶŝŶŵĂƚĞ
ĞǆĐŚĂŶŐĞƉƌŽŐƌĂŵǁŝƚŚƚŚŽƐĞƌĞƐƉĞĐƚŝǀĞƐƚĂƚĞƐ͘

dŚĞĚƵůƚWƌŽďĂƚŝŽŶĂŶĚWĂƌŽůĞŝǀŝƐŝŽŶŝƐƌĞƐƉŽŶƐŝďůĞ
ĨŽƌŝŶĚŝǀŝĚƵĂůƐƌĞůĞĂƐĞĚĨƌŽŵƉƌŝƐŽŶŽƌƐĞŶƚĞŶĐĞĚƚŽ
ƉƌŽďĂƚŝŽŶ͘dŚĞĚƵůƚWƌŽďĂƚŝŽŶĂŶĚWĂƌŽůĞŝǀŝƐŝŽŶ
ŽƉĞƌĂƚĞƐĨĂĐŝůŝƚŝĞƐƚŚƌŽƵŐŚŽƵƚƚŚĞ^ƚĂƚĞƚŽƐƵƉĞƌǀŝƐĞ
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Executive Offices and Criminal Justice
































ĂƐƐŝŐŶĞĚƉĂƌŽůĞĞƐĂŶĚƉƌŽďĂƚŝŽŶĞƌƐĂƐƚŚĞǇƚƌĂŶƐŝƚŝŽŶ
ƚŽƚŚĞĐŽŵŵƵŶŝƚǇ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƚŽŽŬƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĂĐƚŝŽŶƐ͗
x ĚĚDĞĚŝĐĂů^ƚĂĨĨŝŶ'ƵŶŶŝƐŽŶͲͲΨϯϵ͕ϱϬϬŽŶĞͲƚŝŵĞ
ĂŶĚΨϰϮϱ͕ϴϬϬŽŶŐŽŝŶŐƚŽƉƌŽǀŝĚĞĂŶŽƉĞƌĂƚŝŽŶĂů
ϮϰͬϳŝŶĨŝƌŵĂƌǇŝŶƚŚĞŵĞĚŝĐĂůƵŶŝƚŽĨƚŚĞĞŶƚƌĂů
hƚĂŚŽƌƌĞĐƚŝŽŶĂů&ĂĐŝůŝƚǇ͖
x ƐƐĂƵůƚKĨĨĞŶƐĞŵĞŶĚŵĞŶƚ^ĂǀŝŶŐƐͲͲ;Ψϯϵ͕ϱϬϬͿ
ŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿŝŶƐĂǀŝŶŐƐĨƌŽŵ
ĂŶŽǀĞƌͲĞƐƚŝŵĂƚĞĚĨŝƐĐĂůŶŽƚĞĨŽƌ^͘͘ϭϬϲŝŶƚŚĞ
ϮϬϭϲ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͖
x ŽƌƌĞĐƚŝŽŶƐĞƌƚŝĨŝĞĚWĂǇWůĂŶzĞĂƌϯͲͲΨϮ͕ϱϬϴ͕ϭϬϬ
ĨŽƌƚŚĞƚŚŝƌĚǇĞĂƌŽĨĨƵŶĚŝŶŐĨŽƌƚŚĞĐĞƌƚŝĨŝĞĚ
ŽĨĨŝĐĞƌƉĂǇƉůĂŶĚĞǀĞůŽƉĞĚĚƵƌŝŶŐϮϬϭϲǁŝƚŚƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨ,ƵŵĂŶZĞƐŽƵƌĐĞƐĂŶĚƚŚĞ
'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚ͖
x ŽƌƌĞĐƚŝŽŶƐDĂŝŶ>ŝŶĞĨĨŝĐŝĞŶĐǇZĞĚƵĐƚŝŽŶƐͲͲ
;Ψϲ͕ϱϬϬͿŽŶĞͲƚŝŵĞĂŶĚ;ΨϰϮϱ͕ϴϬϬͿŽŶŐŽŝŶŐŝŶ
ĞĨĨŝĐŝĞŶĐǇƐĂǀŝŶŐƐŝĚĞŶƚŝĨŝĞĚďǇƚŚĞĞƉĂƌƚŵĞŶƚŽĨ
ŽƌƌĞĐƚŝŽŶƐ͖
x ĞůĂǇĞĚ&ŝƐĐĂůEŽƚĞ/ŵƉůĞŵĞŶƚĂƚŝŽŶͲͲ;Ψϯϲϳ͕ϴϬϬͿ
ŽŶĞͲƚŝŵĞƚŽĐĂƉƚƵƌĞĚĞůĂǇĞĚĐŽƐƚƐĨƌŽŵĐĞƌƚĂŝŶ
ĨŝƐĐĂůŶŽƚĞĂƉƉƌŽƉƌŝĂƚŝŽŶƚĞĐŚŶŝĐĂůŝƚŝĞƐ͖
x ǆƉĂŶĚsŽĐĂƚŝŽŶĂůdƌĂŝŶŝŶŐĨŽƌ/ŶŵĂƚĞƐͲͲ
ΨϯϬϬ͕ϬϬϬĨƌŽŵƚŚĞWƌŝƐŽŶdĞůĞƉŚŽŶĞ^ƵƌĐŚĂƌŐĞ
ĐĐŽƵŶƚƚŽĂƐƐŝƐƚŝŶĨƵŶĚŝŶŐƉŽƐƚͲƐĞĐŽŶĚĂƌǇ
ŝŶŵĂƚĞĞĚƵĐĂƚŝŽŶ͖
x :ĂŝůŽŶƚƌĂĐƚŝŶŐ/ŶĐƌĞĂƐĞͲͲΨϲϳϱ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽ
ŝŶĐƌĞĂƐĞƚŚĞ^ƚĂƚĞĂŝůǇ/ŶĐĂƌĐĞƌĂƚŝŽŶZĂƚĞƚŽ
Ψϳϯ͘ϴϳ;ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂůƐŽĐŚĂŶŐĞĚΨϯϮ͕ϲϱϬ͕ϬϬϬ
ĨƌŽŵŽŶŐŽŝŶŐĨƵŶĚƐƚŽŽŶĞͲƚŝŵĞͿ͖
x >ĞĂƐĞƐĨŽƌĚƵůƚWƌŽďĂƚŝŽŶĂŶĚWĂƌŽůĞͲͲ;Ψϯϳ͕ϮϬϬͿ
ŽŶĞͲƚŝŵĞŝŶƐĂǀŝŶŐƐŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ>ĞŐŝƐůĂƚŝǀĞ
&ŝƐĐĂůŶĂůǇƐƚ͛Ɛ͞&ŝƐĐĂůEŽƚĞĂŶĚƵĚŐĞƚ/ƚĞŵ
&ŽůůŽǁͲhƉZĞƉŽƌƚ͟ƚŽƌĞĨůĞĐƚůĞĂƐĞƐĂǀŝŶŐƐĨƌŽŵ
ĂĚĚŝƚŝŽŶĂůŽĨĨŝĐĞƐƉĂĐĞĂƐƉĂƌƚŽĨƚŚĞ:ƵƐƚŝĐĞ
ZĞŝŶǀĞƐƚŵĞŶƚ/ŶŝƚŝĂƚŝǀĞ;:Z/Ϳ͖
x DĞĚŝĐĂƚŝŽŶĂŶĚdƌĞĂƚŵĞŶƚĨŽƌ/ŶŵĂƚĞƐǁŝƚŚ
,ĞƉĂƚŝƚŝƐͲͲΨϯϬϭ͕ϴϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿĨŽƌƚŚĞƚƌĞĂƚŵĞŶƚŽĨƵƉƚŽϭϬ
ŝŶŵĂƚĞƐǁŝƚŚ,ĞƉĂƚŝƚŝƐ͖
x KĨĨĞŶĚĞƌ,ŽƵƐŝŶŐͲͲΨϯ͘ϬŵŝůůŝŽŶĨŽƌŽŵŵƵŶŝƚǇ
ŽƌƌĞĐƚŝŽŶĂůĞŶƚĞƌƐĂƐŽĨĨĞŶĚĞƌƚƌĂŶƐŝƚŝŽŶĂů
ŚŽƵƐŝŶŐ͖
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x

WƌĞͲ^ĞŶƚĞŶĐĞZĞƉŽƌƚ^ƉĞĐŝĂůŝƐƚƐͲͲΨϭ͕ϳϱϬ͕ϬϬϬĨŽƌ
ĂĚĚŝƚŝŽŶĂůŶŽŶͲWK^dĐĞƌƚŝĨŝĞĚƐƚĂĨĨƚŽǁƌŝƚĞƉƌĞͲ
ƐĞŶƚĞŶĐĞŝŶǀĞƐƚŝŐĂƚŝŽŶƐ͖
x ZĞĂůůŽĐĂƚĞ&ƵŶĚŝŶŐĨŽƌ/ŶŵĂƚĞDĞĚŝĐĂůĂƌĞͲͲΨϯ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿ
ƌĞĂůůŽĐĂƚĞĚĨƌŽŵ:ĂŝůŽŶƚƌĂĐƚŝŶŐƚŽŽƌƌĞĐƚŝŽŶ͛Ɛ
DĞĚŝĐĂůůŝŶĞŝƚĞŵƚŽĐŽǀĞƌƚŚĞǇĞĂƌůǇƐŚŽƌƚĨĂůů͖ĂŶĚ
x ZĞƉƌŽĚƵĐƚŝǀĞ,ĞĂůƚŚĚƵĐĂƚŝŽŶĨŽƌ/ŶĐĂƌĐĞƌĂƚĞĚ
tŽŵĞŶͲͲΨϭϱϴ͕ϰϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿƚŽĚĞƐŝŐŶ͕ŝŵƉůĞŵĞŶƚ͕ĂŶĚĞǀĂůƵĂƚĞ
ĂƉŝůŽƚƐƚƵĚǇĐŽƵƌƐĞŽŶƐĞǆƵĂůƌĞƉƌŽĚƵĐƚŝǀĞŚĞĂůƚŚ
ĨŽƌĨĞŵĂůĞŝŶŵĂƚĞƐŝŶĐĂƌĐĞƌĂƚĞĚĂƚƚŚĞhƚĂŚ^ƚĂƚĞ
WƌŝƐŽŶ͘

ŝůůƐƉĂƐƐĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞƚŚĂƚŝŵƉĂĐƚƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨŽƌƌĞĐƚŝŽŶƐŝŶĐůƵĚĞĚ͗
x ,͘͘Ϯϭ͕͞KĨĨĞŶĚĞƌ^ƵƉĞƌǀŝƐŝŽŶŵĞŶĚŵĞŶƚƐ͟ͲͲ
;Ψϭϴϱ͕ϬϬϬͿŝŶƐĂǀŝŶŐƐĨƌŽŵĐŽŶǀĞƌƚŝŶŐĂŶ
ĞƐƚŝŵĂƚĞĚϭϬWK^dͲĐĞƌƚŝĨŝĞĚŽĨĨŝĐĞƌƐƚŽŶŽŶͲ
ĐĞƌƚŝĨŝĞĚƐƚĂĨĨƚŽǁƌŝƚĞƉƌĞͲƐĞŶƚĞŶĐĞŝŶǀĞƐƚŝŐĂƚŝŽŶ
ƌĞƉŽƌƚƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚůĂŶŐƵĂŐĞ
ĨŽƌƚŚĞĞƉĂƌƚŵĞŶƚŽĨŽƌƌĞĐƚŝŽŶƐ͗

dŚĞĞƉĂƌƚŵĞŶƚŽĨŽƌƌĞĐƚŝŽŶƐĂŶĚƚŚĞ^ŚĞƌŝĨĨƐ
ƐƐŽĐŝĂƚŝŽŶƌĞƉŽƌƚŽŶ:ĂŝůŽŶƚƌĂĐƚŝŶŐƚƌĞĂƚŵĞŶƚĚƵƌŝŶŐ
ƚŚĞŝŶƚĞƌŝŵƚŽƚŚĞǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞ
ƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ͘;^͘͘Ϯ͕/ƚĞŵϭϮϲͿ

dŚĞĞƉĂƌƚŵĞŶƚŽĨŽƌƌĞĐƚŝŽŶƐŵĂǇƉƵƌĐŚĂƐĞĂǀĞŚŝĐůĞ
ĨŽƌĞǀĞƌǇƚǁŽĂŐĞŶƚƐŚŝƌĞĚ͘;^͘͘Ϯ͕/ƚĞŵϳͿ

dŚĞĞƉĂƌƚŵĞŶƚŽĨŽƌƌĞĐƚŝŽŶƐŵĂǇǁŽƌŬǁŝƚŚƚŚĞ
ŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚĨŽƌƚŚĞ
ĐŽŶƐƚƌƵĐƚŝŽŶŽĨĐŽŵŵƵŶŝƚǇĐŽƌƌĞĐƚŝŽŶĂůĐĞŶƚĞƌƐ͘;^͘͘Ϯ͕
/ƚĞŵϳͿ

dŚĞWK/ŶŵĂƚĞWůĂĐĞŵĞŶƚŝŶƚŚĞĞƉĂƌƚŵĞŶƚŽĨ
ŽƌƌĞĐƚŝŽŶƐŵĂǇƉƵƌĐŚĂƐĞƚǁŽǀĞŚŝĐůĞƐ͘;^͘͘Ϯ͕/ƚĞŵϳͿ

dŚĞ&ĂĐŝůŝƚǇƵƌĞĂƵŝŶƚŚĞĞƉĂƌƚŵĞŶƚŽĨŽƌƌĞĐƚŝŽŶƐ
ŵĂǇƉƵƌĐŚĂƐĞƚǁŽǀĞŚŝĐůĞƐ͘;^͘͘Ϯ͕/ƚĞŵϳͿ

dŚĞ&ŝŶĂů^ƚĂƚĞĂŝůǇ/ŶĐĂƌĐĞƌĂƚŝŽŶZĂƚĞŝƐΨϳϯ͘ϴϳ͘
;^͘͘ϯ͕/ƚĞŵϳϰͿ
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:hsE/>:h^d/^Zs/^



dŚĞŝǀŝƐŝŽŶŽĨ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐ;::^ͿŝƐ
ƌĞƐƉŽŶƐŝďůĞĨŽƌĂůůǇŽƵƚŚŽĨĨĞŶĚĞƌƐĐŽŵŵŝƚƚĞĚďǇƚŚĞ
^ƚĂƚĞΖƐ:ƵǀĞŶŝůĞŽƵƌƚĨŽƌƐĞĐƵƌĞĐŽŶĨŝŶĞŵĞŶƚŽƌ
ƐƵƉĞƌǀŝƐŝŽŶĂŶĚƚƌĞĂƚŵĞŶƚŝŶƚŚĞĐŽŵŵƵŶŝƚǇ͘::^ĂůƐŽ
ŽƉĞƌĂƚĞƐƌĞĐĞŝǀŝŶŐĐĞŶƚĞƌƐ͕ǇŽƵƚŚƐĞƌǀŝĐĞƐĐĞŶƚĞƌƐ͕
ĚĞƚĞŶƚŝŽŶĐĞŶƚĞƌƐ͕ĂŶĚĚŝǀĞƌƐŝŽŶƐĞƌǀŝĐĞƐĨŽƌŶŽŶͲ
ĐƵƐƚŽĚŝĂůĂŶĚͬŽƌŶŽŶͲĂĚũƵĚŝĐĂƚĞĚǇŽƵƚŚ͘

dŚĞŝǀŝƐŝŽŶŽĨ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐŝƐĚŝǀŝĚĞĚŝŶƚŽ
ƚǁŽůŝŶĞŝƚĞŵƐ͗
x WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶ͖ĂŶĚ
x ŽŵŵƵŶŝƚǇWƌŽǀŝĚĞƌƐ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐƉŽůŝĐǇĂĚũƵƐƚŵĞŶƚƐ͗
x DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐͲͲΨϱϵ͕ϵϬϬĨŽƌŝŶĐƌĞĂƐĞĚ
ŵĂƚĐŚŝŶŐƌĂƚĞƐĂŶĚŝŶĨůĂƚŝŽŶ͖
x ^ĞǆƵĂůůǇdƌĂŶƐŵŝƚƚĞĚ/ŶĨĞĐƚŝŽŶ;^d/ͿĞĐƌĞĂƐĞͲͲ
;ΨϯϬ͕ϬϬϬϬͿĨŽƌƌĞĚƵĐĞĚĐĂƐĞůŽĂĚĨŽƌ^d/ƚĞƐƚŝŶŐ͖
ĂŶĚ
x ĂĐŚĞsĂůůĞǇ/ŶƚĞƌĨĂŝƚŚŚĂƉĞůͲͲΨϰϲϯ͕ϳϬϬŽŶĞͲ
ƚŝŵĞŝŶĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐĨŽƌĐŽŶƚƌŝďƵƚŝŽŶƐŵĂĚĞ
ďǇĂŶŽŶƉƌŽĨŝƚŽƌŐĂŶŝǌĂƚŝŽŶƚŽĐŽŶƐƚƌƵĐƚĂŶŽŶͲ
ĚĞŶŽŵŝŶĂƚŝŽŶĂůĐŚĂƉĞůĂƚƚŚĞĂĐŚĞsĂůůĞǇzŽƵƚŚ
ĞŶƚĞƌ͘




KZK&WZKE^EWZK>
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dŚĞŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞŝƐƚŚĞƌĞůĞĂƐĞ
ĂƵƚŚŽƌŝƚǇĨŽƌŝŶŵĂƚĞƐŝŶƚŚĞ^ƚĂƚĞŽĨhƚĂŚ͘dŚĞďŽĂƌĚ
ƌĞǀŝĞǁƐĂŶŝŶŵĂƚĞΖƐƉĞƌĨŽƌŵĂŶĐĞĂĨƚĞƌƚŚĞŝŶŵĂƚĞŝƐ
ŝŶĐĂƌĐĞƌĂƚĞĚĂŶĚĚĞƚĞƌŵŝŶĞƐǁŚĞŶĂŶĚƵŶĚĞƌǁŚĂƚ
ĐŽŶĚŝƚŝŽŶƐƚŚĞŝŶŵĂƚĞŵĂǇďĞƌĞůĞĂƐĞĚ͕ĂĨƚĞƌƐĞƌǀŝŶŐ
ƚŚĞŵŝŶŝŵƵŵƐĞŶƚĞŶĐĞƌĞƋƵŝƌĞĚďǇůĂǁ͘

/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞďŽĂƌĚƌĞǀŝĞǁƐǀŝŽůĂƚŝŽŶƐŽĨƌĞůĞĂƐĞ
ĐŽŶĚŝƚŝŽŶƐƚŽĚĞĐŝĚĞƐǁŚĞƚŚĞƌĂŶŝŶŵĂƚĞƐŚŽƵůĚďĞ
ƐĞŶƚďĂĐŬƚŽƉƌŝƐŽŶ͘dŚĞďŽĂƌĚŵĂǇĂůƐŽƉĂƌĚŽŶ͕
ƚĞƌŵŝŶĂƚĞ͕ŽƌĐŽŵŵƵƚĞŽĨĨĞŶĚĞƌƐĞŶƚĞŶĐĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐĐŚĂŶŐĞƐǁŝƚŚŝŶƚŚĞ
ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞďƵĚŐĞƚ͗
x :Z/^ĂǀŝŶŐƐͲͲ;Ψϭ͕ϭϬϬͿŽŶŐŽŝŶŐĂŶĚ;Ψϭ͕ϭϬϬͿŽŶĞͲ
ƚŝŵĞƚŽƌĞĨůĞĐƚĞǆƉĞƌŝĞŶĐĞĚĐŽƐƚƐ͖
x ĞůĂǇĞĚ/ŵƉĂĐƚĨŽƌWƌĞǀŝŽƵƐůǇ&ƵŶĚĞĚŝůůƐͲͲ
;Ψϰ͕ϱϬϬͿŽŶĞͲƚŝŵĞƚŽƌĞĨůĞĐƚĚĞůĂǇĞĚŝŵƉĂĐƚ
ƐĂǀŝŶŐƐƚŚĂƚĐŽƵůĚŶŽƚďĞĐĂƉƚƵƌĞĚŝŶƚŚĞŽƌŝŐŝŶĂů

x

ĂƉƉƌŽƉƌŝĂƚŝŽŶ;ŵŽƌĞƚŚĂŶĂǇĞĂƌŽƵƚƐŝĚĞŽĨƚŚĞ
ĨŝƐĐĂůǇĞĂƌͿ͖ĂŶĚ
EŽŶůĂƉƐŝŶŐĂůĂŶĐĞͲͲůůŽǁĞĚĨŽƌƵƉƚŽΨϱϬϬ͕ϬϬϬ
ŝŶƵŶƐƉĞŶƚĨƵŶĚƐƚŽďĞĐĂƌƌŝĞĚŽǀĞƌĨŽƌĐĂƉŝƚĂů
ŝŵƉƌŽǀĞŵĞŶƚƐ͕ĐŽŵƉƵƚĞƌĞƋƵŝƉŵĞŶƚͬĞůĞĐƚƌŽŶŝĐ
ƌĞĐŽƌĚƐĚĞǀĞůŽƉŵĞŶƚ͕ĂŶĚĞŵƉůŽǇĞĞƚƌĂŝŶŝŶŐ͘


hd,KDDhE/d/KE^hd,KZ/dz
dŚĞhƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇ;hͿŝƐĂŶ
ŝŶĚĞƉĞŶĚĞŶƚƐƚĂƚĞͲĐƌĞĂƚĞĚĞŶƚŝƚǇ͘&ŽƌŵĞƌůǇƚŚĞhƚĂŚ
ŽŵŵƵŶŝĐĂƚŝŽŶƐŐĞŶĐǇEĞƚǁŽƌŬ;hEͿ͕hǁĂƐ
ƌĞŶĂŵĞĚŝŶ,͘͘ϭϱϱ͞hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶŐĞŶĐǇ
EĞƚǁŽƌŬĂŶĚhƚĂŚϵϭϭŽŵŵŝƚƚĞĞŵĞŶĚŵĞŶƚƐ͟
;ϮϬϭϰ'ĞŶĞƌĂů^ĞƐƐŝŽŶͿ͘

h͛ƐƌĞƐƉŽŶƐŝďŝůŝƚŝĞƐŝŶĐůƵĚĞƚŚĞŽƉĞƌĂƚŝŽŶŽĨƚŚĞϴϬϬ
ĂŶĚϭϱϬD,ǌƌĂĚŝŽŶĞƚǁŽƌŬƐĂŶĚƌĞůĂƚĞĚ
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕ƐƚĂƚĞǁŝĚĞŝŶƚĞƌŽƉĞƌĂďŝůŝƚǇ͕
ŵĂŶĂŐĞŵĞŶƚŽĨƚŚĞϵϭϭƉƌŽŐƌĂŵ͕ĂŶĚĞƐƚĂďůŝƐŚŝŶŐĂ
ŶĂƚŝŽŶǁŝĚĞ͕ŚŝŐŚƐƉĞĞĚ͕ǁŝƌĞůĞƐƐďƌŽĂĚďĂŶĚŶĞƚǁŽƌŬ
ĚĞĚŝĐĂƚĞĚƚŽƉƵďůŝĐƐĂĨĞƚǇƵƐĞ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĨƵŶĚĞĚƚŚĞĨŽůůŽǁŝŶŐŝƚĞŵƐǁŝƚŚŝŶƚŚĞ
hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇďƵĚŐĞƚ͗
x ^͘͘ϭϱϰ͕͞hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇ
ŵĞŶĚŵĞŶƚƐ͟Ψϴ͘ϰŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚ;Ψϯ͘Ϯ
ŵŝůůŝŽŶͿŽŶĞͲƚŝŵĞŝŶƌĞƐƚƌŝĐƚĞĚĨƵŶĚƐƚŽƵƉŐƌĂĚĞ
ĂŶĚŵĂŝŶƚĂŝŶƚŚĞƐƚĂƚĞǁŝĚĞƉƵďůŝĐƐĂĨĞƚǇ
ĐŽŵŵƵŶŝĐĂƚŝŽŶƐŶĞƚǁŽƌŬĂŶĚϵϭϭĐĂůůƉƌŽĐĞƐƐŝŶŐ
ĞƋƵŝƉŵĞŶƚ͖
x hƉŐƌĂĚĞWƵďůŝĐ^ĂĨĞƚǇŽŵŵƵŶŝĐĂƚŝŽŶƐ^ǇƐƚĞŵ
ĂŶĚEĞƚǁŽƌŬͲͲΨϭϯ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚΨϭϴ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞhƚĂŚ^ƚĂƚĞǁŝĚĞZĂĚŝŽ
^ǇƐƚĞŵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚƚŽƵƉŐƌĂĚĞĞŵĞƌŐĞŶĐǇ
ƌĂĚŝŽŶĞƚǁŽƌŬĂŶĚƐǇƐƚĞŵͬŝŶĨƌĂƐƚƌƵĐƚƵƌĞ
ƚŚƌŽƵŐŚŽƵƚƚŚĞ^ƚĂƚĞ͖ĂŶĚ
x hƉŐƌĂĚĞŽŵƉƵƚĞƌŝĚĞĚŝƐƉĂƚĐŚĞŶƚĞƌŝŶtĞƐƚ
sĂůůĞǇͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞͲϵϭϭ
ŵĞƌŐĞŶĐǇ^ĞƌǀŝĐĞƐĐĐŽƵŶƚ͘
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 ǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

 'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ





























WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ

'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ
EƵŵďĞƌŽĨƌĞŐŝƐƚĞƌĞĚǀŽƚĞƌƐĂŶĚƚŚĞƉĞƌĐĞŶƚĂŐĞƚŚĂƚǀŽƚĞĚĚƵƌŝŶŐƚŚĞEŽǀĞŵďĞƌϮϬϭϵŐĞŶĞƌĂů
ĞůĞĐƚŝŽŶ
EƵŵďĞƌŽĨĐŽŶƐƚŝƚƵĞŶƚĂĨĨĂŝƌƐƌĞƐƉŽŶƐĞƐ
/ŶĚŝŐĞŶƚĞĨĞŶƐĞŽŵŵŝƐƐŝŽŶ
WĞƌĐĞŶƚĂŐĞŽĨŝŶĚŝŐĞŶƚĚĞĨĞŶƐĞƐǇƐƚĞŵƐƵƐŝŶŐ/ŶĚŝŐĞŶƚĞĨĞŶƐĞŽŵŵŝƐƐŝŽŶŐƌĂŶƚŵŽŶĞǇƚŽŝŵƉƌŽǀĞ
ƚŚĞĞĨĨĞĐƚŝǀĞĂƐƐŝƐƚĂŶĐĞŽĨĐŽƵŶƐĞůďǇŝŵƉƌŽǀŝŶŐƚŚĞŽƌŐĂŶŝǌĂƚŝŽŶĂůĐĂƉĂĐŝƚǇŽĨƚŚĞƐǇƐƚĞŵ͕ƚŚƌŽƵŐŚ
ƌĞŐŝŽŶĂůŝǌĂƚŝŽŶ
WĞƌĐĞŶƚĂŐĞŽĨƚŽƚĂůĐŽƵŶƚǇŝŶĚŝŐĞŶƚĚĞĨĞŶƐĞƐǇƐƚĞŵƐŝŵƉƌŽǀŝŶŐƚŚĞĞĨĨĞĐƚŝǀĞĂƐƐŝƐƚĂŶĐĞŽĨĐŽƵŶƐĞů
ƚŚƌŽƵŐŚƚŚĞƵƐĞŽĨƐĞƉĂƌĂƚĞŝŶĚŝŐĞŶƚĚĞĨĞŶƐĞƐĞƌǀŝĐĞƉƌŽǀŝĚĞƌƐ
WĞƌĐĞŶƚĂŐĞŽĨŝŶĚŝŐĞŶƚĚĞĨĞŶƐĞƐǇƐƚĞŵƐŽƉĞƌĂƚŝŶŐǁŝƚŚ/ŶĚŝŐĞŶƚĞĨĞŶƐĞŽŵŵŝƐƐŝŽŶŐƌĂŶƚŵŽŶĞǇƚŽ
ŝŵƉƌŽǀĞƚŚĞƋƵĂůŝƚǇŽĨŝŶĚŝŐĞŶƚĚĞĨĞŶƐĞ
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚ
ƐƚĂďůŝƐŚ^h^^WůƵƐƉƌŽŐƌĂŵƐĂŶĚŵĞĂƐƵƌĞƐ
ŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ
WĞƌĐĞŶƚŽĨǀŝĐƚŝŵƌĞƉĂƌĂƚŝŽŶƐĐůĂŝŵƐƉƌŽĐĞƐƐĞĚǁŝƚŚŝŶϯϬĚĂǇƐŽƌůĞƐƐ
EƵŵďĞƌŽĨŐƌĂŶƚƐŵŽŶŝƚŽƌĞĚ
WĞƌĐĞŶƚŽĨŽĨĨĞŶĚĞƌƐďŽŽŬĞĚŝŶƚŽůĂƌŐĞƌĐŽƵŶƚǇũĂŝůƐ;ĂĐŚĞ͕^Ăůƚ>ĂŬĞ͕hƚĂŚ͕tĂƐŚŝŶŐƚŽŶ͕ĂŶĚtĞďĞƌͿ
ƚŚĂƚĂĚĞƋƵĂƚĞůǇŵĞĞƚ:::Z/ŐƵŝĚĞůŝŶĞƐƚŚĂƚǀŽůƵŶƚĞĞƌƚŽƌĞĐĞŝǀĞĂƌŝƐŬĂŶĚŶĞĞĚƐƐĐƌĞĞŶ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

/ŶĐƌĞĂƐĞĚdƵƌŶŽƵƚ

^͘͘ϲ

ϲϵ

ĂƐĞůŝŶĞƐƚĂďůŝƐŚĞĚ

^͘͘ϲ

ϲϵ

ϮϬй

^͘͘ϲ

ϳϭ

ϯϬй

^͘͘ϲ

ϳϭ

ϰϬй

^͘͘ϲ

ϳϭ

Ϯϱ

^͘͘ϲ

ϳϬ

ϳϱй
ϭϰϯŽƌϱϱй
ϲϱй

^͘͘ϲ
^͘͘ϲ
^͘͘ϲ

ϲϲ
ϲϲ
ϲϲ

^͘͘ϲ

ϲϯ

^͘͘ϲ

ϲϴ

^͘͘ϲ

ϳϱ

^͘͘ϲ

ϳϱ

^͘͘ϲ

ϳϱ

^͘͘ϲ

ϳϱ

^͘͘ϲ
^͘͘ϲ
^͘͘ϲ

ϴϰ
ϴϰ
ϴϰ

^͘͘ϲ

ϰϵ

^͘͘ϲ

ϰϵ

^͘͘ϲ

ϰϵ

^͘͘ϲ

ϱϭ

:::ĂŝůZĞŝŵďƵƌƐĞŵĞŶƚ
WĞƌĐĞŶƚŽĨƚŚĞϱϬƉĞƌĐĞŶƚŽĨƚŚĞĂǀĞƌĂŐĞĨŝŶĂůĚĂŝůǇŝŶĐĂƌĐĞƌĂƚŝŽŶƌĂƚĞƉĂŝĚƚŽĐŽƵŶƚŝĞƐ
ϴϳй
ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐΎ
KƵƚĐŽŵĞƐĨŽƌĂůůDĞĂƐƵƌĞƐĞƐƚĂďůŝƐŚĞĚďǇƚŚĞŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐWƌŽŐƌĂŵŽĂƌĚ;dĂƌŐĞƚƐǁŝůůďĞ
EŽƚĂƌŐĞƚ
ƐĞƚďǇƚŚĞŽĂƌĚͿ
KĨĨŝĐĞŽĨƚŚĞ^ƚĂƚĞƵĚŝƚŽƌ
^ƚĂƚĞƵĚŝƚŽƌ
ϲϱй
ŶŶƵĂůĨŝŶĂŶĐŝĂůƐƚĂƚĞŵĞŶƚĂƵĚŝƚƐĐŽŵƉůĞƚĞĚŝŶĂƚŝŵĞůǇŵĂŶŶĞƌ;ǁͬŝŶƐŝǆŵŽŶƚŚƐͿͲĞǆĐůƵĚŝŶŐ^ƚĂƚĞ
&Z
ϭϱϯĚĂǇƐŽƌůĞƐƐ
^ƚĂƚĞŽĨhƚĂŚŽŵƉƌĞŚĞŶƐŝǀĞŶŶƵĂů&ŝŶĂŶĐŝĂůZĞƉŽƌƚ;&ZͿĂƵĚŝƚĐŽŵƉůĞƚĞĚĂŶĚƌĞůĞĂƐĞĚŝŶĂƚŝŵĞůǇ
ŵĂŶŶĞƌ;ǁͬŝŶĨŝǀĞŵŽŶƚŚƐŽƌϭϱϯĚĂǇƐͿ
ϭϴϰĚĂǇƐŽƌůĞƐƐ
^ƚĂƚĞŽĨhƚĂŚ^ŝŶŐůĞƵĚŝƚZĞƉŽƌƚ;&ĞĚĞƌĂůŽŵƉůŝĂŶĐĞZĞƉŽƌƚͿĐŽŵƉůĞƚĞĚĂŶĚƌĞůĞĂƐĞĚŝŶĂƚŝŵĞůǇ
ŵĂŶŶĞƌ;ǁͬŝŶƐŝǆŵŽŶƚŚƐŽƌϭϴϰĚĂǇƐ&ĞĚĞƌĂůZĞƋƵŝƌĞŵĞŶƚŝƐŶŝŶĞŵŽŶƚŚƐ
DŽŶŝƚŽƌŝŶŐŽĨWĨŝƌŵƐƉĞƌĨŽƌŵŝŶŐůŽĐĂůŐŽǀĞƌŶŵĞŶƚĨŝŶĂŶĐŝĂůĂƵĚŝƚƐ
ϭϬϬйŽǀĞƌƚŚƌĞĞǇĞĂƌ
ƉĞƌŝŽĚ
^ƚĂƚĞdƌĞĂƐƵƌĞƌ
^ƚĂƚĞdƌĞĂƐƵƌĞƌ
^ƉƌĞĂĚďĞƚǁĞĞŶWd/&ŝŶƚĞƌĞƐƚƌĂƚĞĂŶĚďĞŶĐŚŵĂƌŬƌĂƚĞ
Ϭ͘ϯϬй
ZĂƚŝŽŽĨĐůĂŝŵĚŽůůĂƌƐƉĂŝĚƚŽĐůĂŝŵĚŽůůĂƌƐĐŽůůĞĐƚĞĚ
ϱϬй
dŽƚĂůǀĂůƵĞŽĨƵŶĐůĂŝŵĞĚƉƌŽƉĞƌƚǇĐůĂŝŵƐƉĂŝĚďǇKĐƚŽďĞƌϭϱ͕ϮϬϭϴ
ΨϮϬŵŝůůŝŽŶ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ZĞƉƌĞƐĞŶƚ͕ĚĞĨĞŶĚĂŶĚĂĚǀŝƐĞƚŚĞ^ƚĂƚĞŽĨhƚĂŚ͕ŝƚƐĞůĞĐƚĞĚŽĨĨŝĐŝĂůƐĂŶĚŶĞĂƌůǇϮϬϬƐƚĂƚĞĂŐĞŶĐŝĞƐ͕
EŽƚĂƌŐĞƚ
ďŽĂƌĚƐĂŶĚĐŽŵŵŝƚƚĞĞƐ͕ĂƐǁĞůůĂƐ͕ǁŚĞŶĂƉƉƌŽƉƌŝĂƚĞ͕ŝƚƐƐǇƐƚĞŵƐŽĨƉƵďůŝĐĂŶĚŚŝŐŚĞƌͲĞĚƵĐĂƚŝŽŶ͕ŝŶ
Đŝǀŝů͕ĐƌŝŵŝŶĂů͕ĂƉƉĞůůĂƚĞĂŶĚĂĚŵŝŶŝƐƚƌĂƚŝǀĞŵĂƚƚĞƌƐ
EŽƚĂƌŐĞƚ
,ŝƌĞĂŶĚŵĞŶƚŽƌĂƚƚŽƌŶĞǇƐ͕ŝŶǀĞƐƚŝŐĂƚŽƌƐĂŶĚƐƚĂĨĨƚŽĐŽŶƚƌŝďƵƚĞƉŽƐŝƚŝǀĞůǇǁŚŝůĞĚĞŵŽŶƐƚƌĂƚŝŶŐ
ƉƌŽĨĞƐƐŝŽŶĂůŝƐŵĂŶĚŝŶƚĞŐƌŝƚǇŝŶƚŚĞŚĂŶĚůŝŶŐŽĨĐŽŵƉůĞǆůĞŐĂůŝƐƐƵĞƐ
ĚŽƉƚƉƌŽĚƵĐƚŝǀŝƚǇƚŽŽůƐƚŽƚƌĂĐŬƉĞƌĨŽƌŵĂŶĐĞ͕ŝŵƉƌŽǀĞĐŽŵŵƵŶŝĐĂƚŝŽŶ͕ƉƌŽǀŝĚĞĂĚĚŝƚŝŽŶĂůĨŝƐĐĂůĚĞƚĂŝů
EŽƚĂƌŐĞƚ
ĂŶĚĂĚĚƌĞƐƐŽƚŚĞƌŵĞƚƌŝĐƐƚŽŝŵƉƌŽǀĞĞĨĨĞĐƚŝǀĞŶĞƐƐĂŶĚĨŝŶĂŶĐŝĂůĞĨĨŝĐŝĞŶĐǇŽĨƚŚĞŽĨĨŝĐĞ
ŽŶƚƌĂĐƚƚƚŽƌŶĞǇƐ
ŽůůĂďŽƌĂƚĞĂŶĚĐŽŶƚƌĂĐƚ͕ĂƐŶĞĐĞƐƐĂƌǇ͕ǁŝƚŚƐƵďũĞĐƚŵĂƚƚĞƌĞǆƉĞƌƚƐĂŶĚŽƵƚƐŝĚĞĐŽƵŶƐĞůƚŽĂƐƐŝƐƚŝŶƚŚĞ
ƉĞƌĨŽƌŵĂŶĐĞŽĨŝƚƐĚƵƚŝĞƐ
ΎdŚŝƐƉƌŽŐƌĂŵǁĂƐĞůŝŵŝŶĂƚĞĚŝŶĨƵƚƵƌĞĂƉƉƌŽƉƌŝĂƚŝŽŶƐďŝůůƐďƵƚŝƐŝŶĐůƵĚĞĚŝŶƚŚŝƐƚĂďůĞƚŽƌĞĐŽƌĚĂĐƚŝŽŶƚĂŬĞŶ͘
ŚŝůĚƌĞŶΖƐ:ƵƐƚŝĐĞĞŶƚĞƌƐ

EŽƚĂƌŐĞƚ
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 ǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ










WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
WĞƌĐĞŶƚĂŐĞŽĨĐĂƌĞŐŝǀĞƌƐƚŚĂƚƐƚƌŽŶŐůǇĂŐƌĞĞĚƚŚĂƚƚŚĞ:ƉƌŽǀŝĚĞĚƚŚĞŵǁŝƚŚƌĞƐŽƵƌĐĞƐƚŽƐƵƉƉŽƌƚ
ƚŚĞŵĂŶĚƚŚĞŝƌĐŚŝůĚƌĞŶ
WĞƌĐĞŶƚĂŐĞŽĨĐĂƌĞŐŝǀĞƌƐƚŚĂƚƐƚƌŽŶŐůǇĂŐƌĞĞĚƚŚĂƚŝĨƚŚĞǇŬŶĞǁĂŶǇŽŶĞĞůƐĞǁŚŽǁĂƐĚĞĂůŝŶŐǁŝƚŚĂ
ƐŝƚƵĂƚŝŽŶůŝŬĞƚŚĞŽŶĞƚŚĞŝƌĨĂŵŝůǇĨĂĐĞĚ͕ƚŚĞǇǁŽƵůĚƚĞůůƚŚĂƚƉĞƌƐŽŶĂďŽƵƚƚŚĞ:

dĂƌŐĞƚ
ϴϴ͘ϳй

ŝůů
^͘͘ϲ

/ƚĞŵη
ϱϬ

ϵϬ͘ϵй

^͘͘ϲ

ϱϬ

WĞƌĐĞŶƚĂŐĞŽĨŵƵůƚŝĚŝƐĐŝƉůŝŶĂƌǇƚĞĂŵ;DdͿŵĞŵďĞƌƐƚŚĂƚƐƚƌŽŶŐůǇďĞůŝĞǀĞĐůŝĞŶƚƐďĞŶĞĨŝƚĨƌŽŵƚŚĞ
ĐŽůůĂďŽƌĂƚŝǀĞĂƉƉƌŽĂĐŚŽĨƚŚĞDd
WƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝů
,ŽůĚĐŽŶĨĞƌĞŶĐĞƐͬŵĞĞƚŝŶŐƐĞĂĐŚǇĞĂƌĂƐĨƵŶĚƐĂůůŽǁ͕ŝŶĐůƵĚŝŶŐƚŚĞ^ƉƌŝŶŐ>ĞŐŝƐůĂƚŝǀĞĂŶĚĂƐĞ>Ăǁ
hƉĚĂƚĞ͕ƚŚĞhƚĂŚWƌŽƐĞĐƵƚŽƌƐƐŝƐƚĂŶƚΖƐƐƐŽĐŝĂƚŝŽŶ;hWͿĐŽŶĨĞƌĞŶĐĞ͕ƚŚĞhƚĂŚDŝƐĚĞŵĞĂŶŽƌ
WƌŽƐĞĐƵƚŽƌƐƐŽĐŝĂƚŝŽŶ;hDWͿĐŽŶĨĞƌĞŶĐĞ͕ƚŚĞĂƐŝĐWƌŽƐĞĐƵƚŽƌŽƵƌƐĞ͕ƚŚĞ&ĂůůWƌŽƐĞĐƵƚŽƌ
ŽŶĨĞƌĞŶĐĞ͕ƚŚĞ'ŽǀĞƌŶŵĞŶƚŝǀŝůŽŶĨĞƌĞŶĐĞ͕ƚŚĞŽƵŶƚǇǆĞĐƵƚŝǀĞ^ĞŵŝŶĂƌ͕ƚŚĞZĞŐŝŽŶĂů>ĞŐŝƐůĂƚŝǀĞ
hƉĚĂƚĞdƌĂŝŶŝŶŐ͕ĂƐǁĞůůĂƐƋƵĂƌƚĞƌůǇĐŽƵŶĐŝůŵĞĞƚŝŶŐƐ͕ƚƌĂŝŶŝŶŐĐŽŵŵŝƚƚĞĞŵĞĞƚŝŶŐƐ͕ĐŽŶĨĞƌĞŶĐĞ
ƉůĂŶŶŝŶŐŵĞĞƚŝŶŐƐ͕ĂĚǀĂŶĐĞĚƚƌŝĂůƐŬŝůůƐƚƌĂŝŶŝŶŐ͕ĚŽŵĞƐƚŝĐǀŝŽůĞŶĐĞĂŶĚĐŚŝůĚĂďƵƐĞƚƌĂŝŶŝŶŐ͕ŵĞŶƚĂů
ŚĞĂůƚŚƚƌĂŝŶŝŶŐ͕ŝŵƉĂŝƌĞĚĚƌŝǀŝŶŐƚƌĂŝŶŝŶŐ͕ƐĞǆƵĂůĂƐƐĂƵůƚƚƌĂŝŶŝŶŐĂŶĚǁŚŝƚĞĐŽůůĂƌĐƌŝŵĞƚƌĂŝŶŝŶŐ

ϴϵ͘ϭй

^͘͘ϲ

ϱϬ

EŽƚĂƌŐĞƚ

^͘͘ϲ

ϱϮ



,ŽůĚEĞǁŽƵŶƚǇƚƚŽƌŶĞǇdƌĂŝŶŝŶŐĞǀĞƌǇĨŽƵƌ;ϰͿǇĞĂƌƐŽƌĂƐŶĞǁŽƵŶƚǇƚƚŽƌŶĞǇƐƚĂŬĞŽĨĨŝĐĞ

EŽƚĂƌŐĞƚ

^͘͘ϲ

ϱϮ



WƌŽǀŝĚĞƐĞƌǀŝĐĞƐƚŽƉƌŽƐĞĐƵƚŽƌƐƐƚĂƚĞǁŝĚĞƚŚĂƚŝŶĐůƵĚĞŵĂŝŶƚĂŝŶŝŶŐhWΖƐǁĞďƉĂŐĞƚŽŝŶĐůƵĚĞĐƵƌƌĞŶƚ
ĂŶĚĨƵƚƵƌĞƚƌĂŝŶŝŶŐŽƉƉŽƌƚƵŶŝƚŝĞƐ͕ƌĞĐĞŶƚĐĂƐĞƐƵŵŵĂƌŝĞƐ͕ƌĞƐŽƵƌĐĞƉƌŽƐĞĐƵƚŽƌŝŶĨŽƌŵĂƚŝŽŶ͕ƉƌŽƐĞĐƵƚŽƌ
ŽĨĨŝĐĞƐĐŽŶƚĂĐƚŝŶĨŽƌŵĂƚŝŽŶ͕ĂŶĚŽƚŚĞƌƉƌŽƐĞĐƵƚŽƌƌĞƋƵĞƐƚĞĚŝŶĨŽƌŵĂƚŝŽŶĂƐǁĞůůĂƐƚŚĞWƌŽƐĞĐƵƚŽƌ
'ŽŽŐůĞ&ŽƌƵŵǁŚĞƌĞƉƌŽƐĞĐƵƚŽƌƐĐĂŶƉŽƐĞƋƵĞƐƚŝŽŶƐĂŶĚƐŚĂƌĞŝŶĨŽƌŵĂƚŝŽŶǁŝƚŚŽƚŚĞƌƉƌŽƐĞĐƵƚŽƌƐ

EŽƚĂƌŐĞƚ

^͘͘ϲ

ϱϮ

ϵϱй
ϴϱй

^͘͘ϲ
^͘͘ϲ

ϳϯ
ϳϯ

ϳϱй

^͘͘ϲ

ϳϯ

EŽƚĂƌŐĞƚ
EŽƚĂƌŐĞƚ
EŽƚĂƌŐĞƚ

^͘͘ϲ
^͘͘ϲ
^͘͘ϲ

ϱϰ
ϱϰ
ϱϰ

EŽƚĂƌŐĞƚ
EŽƚĂƌŐĞƚ
EŽƚĂƌŐĞƚ

^͘͘ϲ
^͘͘ϲ
^͘͘ϲ

ϱϱ
ϱϱ
ϱϱ

EŽƚĂƌŐĞƚ
EŽƚĂƌŐĞƚ
EŽƚĂƌŐĞƚ

^͘͘ϲ
^͘͘ϲ
^͘͘ϲ

ϱϲ
ϱϲ
ϱϲ

EŽƚĂƌŐĞƚ
EŽƚĂƌŐĞƚ
EŽƚĂƌŐĞƚ

^͘͘ϲ
^͘͘ϲ
^͘͘ϲ

ϵϮ
ϵϮ
ϵϮ

ϳϱй
ϵϬй
ϵϬй

^͘͘ϲ
^͘͘ϲ
^͘͘ϲ

ϱϯ
ϱϯ
ϱϯ

EŽƚĂƌŐĞƚ

^͘͘ϲ

ϱϳ



 ŝǀŝƐŝŽŶŽĨ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐ




WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ
WĞƌĐĞŶƚŽĨǇŽƵƚŚĨƌĞĞŽĨŶĞǁĐŚĂƌŐĞƐǁŚŝůĞŝŶĚŝǀĞƌƐŝŽŶĨƌŽŵĚĞƚĞŶƚŝŽŶƉƌŽŐƌĂŵŵŝŶŐ
WĞƌĐĞŶƚŽĨǇŽƵƚŚǁŝƚŚŽƵƚĂŶĞǁĨĞůŽŶǇĐŚĂƌŐĞǁŝƚŚŝŶϯϲϬĚĂǇƐŽĨƌĞůĞĂƐĞĨƌŽŵĐŽŵŵƵŶŝƚǇƌĞƐŝĚĞŶƚŝĂů
ƉƌŽŐƌĂŵƐ
WĞƌĐĞŶƚŽĨǇŽƵƚŚǁŝƚŚŽƵƚĂŶĞǁĨĞůŽŶǇĐŚĂƌŐĞǁŝƚŚŝŶϯϲϬĚĂǇƐŽĨƌĞůĞĂƐĞĨƌŽŵůŽŶŐͲƚĞƌŵƐĞĐƵƌĞĐĂƌĞ

ĞƉĂƌƚŵĞŶƚŽĨŽƌƌĞĐƚŝŽŶƐ
WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ
WΘW͗WĞƌĐĞŶƚĂŐĞŽĨŽĨĨĞŶĚĞƌĚŝƐĐŚĂƌŐŝŶŐƐƵƉĞƌǀŝƐŝŽŶƐƵĐĐĞƐƐĨƵůůǇ
 WK͗ZĂƚĞŽĨĚŝƐĐŝƉůŝŶĂƌǇĞǀĞŶƚƐŝŶƐŝĚĞƚŚĞƉƌŝƐŽŶƐ
/W͗WĞƌĐĞŶƚĂŐĞŽĨŝŶŵĂƚĞƐŝŶƐƚĂƚĞƉƌŝƐŽŶƐĂĐƚŝǀĞůǇŝŶǀŽůǀĞĚŝŶƉƌŽŐƌĂŵƐŽƌĐůĂƐƐĞƐ
 ĞƉĂƌƚŵĞŶƚŽĨDĞĚŝĐĂů^ĞƌǀŝĐĞƐ
WĞƌĐĞŶƚĂŐĞŽĨ,ĞĂůƚŚĂƌĞZĞƋƵĞƐƚƐĐůŽƐĞĚŽƵƚǁŝƚŚŝŶϯďƵƐŝŶĞƐƐĚĂǇƐŽĨƐƵďŵŝƚƚĂů
 WĞƌĐĞŶƚĂŐĞŽĨĞŶƚĂůZĞƋƵĞƐƚƐĐůŽƐĞĚŽƵƚǁŝƚŚŝŶϳĚĂǇƐŽĨƐƵďŵŝƚƚĂů
ǀĞƌĂŐĞŶƵŵďĞƌŽĨĚĂǇƐĂĨƚĞƌŝŶƚĂŬĞĨŽƌĂŶŝŶŵĂƚĞƚŽďĞĂƐƐŝŐŶĞĚĂŵĞŶƚĂůŚĞĂůƚŚůĞǀĞů
:ĂŝůŽŶƚƌĂĐƚŝŶŐ

ZĂƚĞŽĨƉŽƐŝƚŝǀĞƵƌŝŶĂůǇƐŝƐƚĞƐƚƐŝŶũĂŝůƐ;ĨŽƌƐƚĂƚĞŝŶŵĂƚĞƐͿ
ZĂƚĞŽĨĚŝƐĐŝƉůŝŶĂƌǇĞǀĞŶƚƐŝŶƐŝĚĞƚŚĞũĂŝůƐ;ĨŽƌƐƚĂƚĞŝŶŵĂƚĞƐͿ
 WĞƌĐĞŶƚĂŐĞŽĨƐƚĂƚĞŝŶŵĂƚĞƐŝŶĐŽƵŶƚǇũĂŝůƐĂĐƚŝǀĞůǇŝŶǀŽůǀĞĚŝŶƉƌŽŐƌĂŵƐŽƌĐůĂƐƐĞƐ
hƚĂŚŽƌƌĞĐƚŝŽŶĂů/ŶĚƵƐƚƌŝĞƐ
 WĞƌĐĞŶƚŽĨh/ŐƌĂĚƵĂƚĞƐǁŚŽŐĂŝŶĞŵƉůŽǇŵĞŶƚǁŝƚŚŝŶƚŚĞĨŝƌƐƚϮƋƵĂƌƚĞƌƐƉŽƐƚͲƌĞůĞĂƐĞ
WĞƌĐĞŶƚŽĨǁŽƌŬͲĞůŝŐŝďůĞŝŶŵĂƚĞƐĞŵƉůŽǇĞĚďǇh/ŝŶƉƌŝƐŽŶ
 WĞƌĐĞŶƚŽĨǁŽƌŬĞƌƐůĞĂǀŝŶŐh/ǁŚŽĂƌĞƐƵĐĐĞƐƐĨƵůůǇĐŽŵƉůĞƚŝŶŐƚŚĞƉƌŽŐƌĂŵ
ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞ
 ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞ
WĞƌĐĞŶƚŽĨĚĞĐŝƐŝŽŶƐĐŽŵƉůĞƚĞĚǁŝƚŚŝŶϳĚĂǇƐŽĨƚŚĞŚĞĂƌŝŶŐ
 WĞƌĐĞŶƚŽĨƌĞƐƵůƚƐĐŽŵƉůĞƚĞĚǁŝƚŚŝŶϯĚĂǇƐŽĨĚĞĐŝƐŝŽŶ
WĞƌĐĞŶƚŽĨŵĂŶĚĂƚŽƌǇ:Z/;ϳϳͲϮϳͲϱϰͿƚŝŵĞĐƵƚƐƉƌŽĐĞƐƐĞĚĞůĞĐƚƌŽŶŝĐĂůůǇ
 :ƵĚŝĐŝĂůŽƵŶĐŝů;^ƚĂƚĞŽƵƌƚƐͿ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
 dĂƌŐĞƚƚŚĞƌĞĐŽŵŵĞŶĚĞĚƚŝŵĞƐƚĂŶĚĂƌĚƐŝŶŝƐƚƌŝĐƚĂŶĚ:ƵǀĞŶŝůĞŽƵƌƚƐĨŽƌĂůůĐĂƐĞƚǇƉĞƐ͕ĂƐƉĞƌƚŚĞ
ƉƵďůŝƐŚĞĚhƚĂŚ^ƚĂƚĞŽƵƌƚƐWĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞƐ






Office of the Legislative Fiscal Analyst

3-13

Executive Offices and Criminal Justice

Budget of the State of Utah

 ǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
ĐĐĞƐƐĂŶĚ&ĂŝƌŶĞƐƐ^ƵƌǀĞǇƌĞ͗ΗƐĂƚŝƐĨĂĐƚŝŽŶǁŝƚŚŵǇĞǆƉĞƌŝĞŶĐĞŝŶĐŽƵƌƚƋƵĞƐƚŝŽŶ͕ΗĂƐƉĞƌƚŚĞƉƵďůŝƐŚĞĚ
hƚĂŚ^ƚĂƚĞŽƵƌƚƐWĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞƐ
 ůĞĂƌĂŶĐĞƌĂƚĞŝŶĂůůĐŽƵƌƚƐ͕ƉĞƌƚŚĞƉƵďůŝƐŚĞĚhƚĂŚ^ƚĂƚĞŽƵƌƚƐWĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞƐ
'ƌĂŶĚ:ƵƌǇ
 ĚŵŝŶŝƐƚĞƌĐĂůůĞĚ'ƌĂŶĚ:ƵƌŝĞƐ
ŽŶƚƌĂĐƚƐĂŶĚ>ĞĂƐĞƐ
 ǆĞĐƵƚĞĂŶĚĂĚŵŝŶŝƐƚĞƌƌĞƋƵŝƌĞĚĐŽŶƚƌĂĐƚƐǁŝƚŚŝŶƚĞƌŵƐŽĨĐŽŶƚƌĂĐƚƐĂŶĚĂƉƉƌŽƉƌŝĂƚŝŽŶƐ
:ƵƌǇĂŶĚtŝƚŶĞƐƐ&ĞĞƐ
 dŝŵĞůǇƉĂǇĂůůƌĞƋƵŝƌĞĚũƵƌŽƌƐ͕ǁŝƚŶĞƐƐĞƐĂŶĚŝŶƚĞƌƉƌĞƚĞƌƐ
'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵ
 WĂƌƚŝĐŝƉĂƚŝŽŶŽĨ'>ĂƚƚŽƌŶĞǇƐŝŶƚŚĞƌĞƋƵŝƌĞĚƚƌĂŝŶŝŶŐƐ͖ĂƚƚŽƌŶĞǇƐĂƚŝƐĨĂĐƚŝŽŶŝŶƚŚĞƐƵďũĞĐƚŵĂƚƚĞƌŽĨ
ƚŚĞƉƌŽǀŝĚĞĚƚƌĂŝŶŝŶŐƐ
 ǀĞƌĂŐĞŶƵŵďĞƌŽĨĐŚŝůĚƌĞŶďĞŝŶŐƌĞƉƌĞƐĞŶƚĞĚďǇ'>ĂƚƚŽƌŶĞǇƐĚƵƌŝŶŐƚŚĞĨŝƐĐĂůǇĞĂƌ
EƵŵďĞƌŽĨĐŚŝůĚƌĞŶĂƚƚĞŶĚŝŶŐƉŽƐƚͲĂĚũƵĚŝĐĂƚŝŽŶŚĞĂƌŝŶŐƐĂƐƐƉĞĐŝĨŝĞĚŝŶhϳϴͲϲͲϯϬϱ͖ŽƌŝĨŶŽƚ
 ĂƚƚĞŶĚŝŶŐ͕ƚŚĞƌĞĂƐŽŶǁŚǇƚŚĞĐŚŝůĚŝƐŶŽƚŝŶĂƚƚĞŶĚĂŶĐĞ
EƵŵďĞƌŽĨĂƉƉĞĂůƐŝŶŝƚŝĂƚĞĚĂŶĚƉĂƌƚŝĐŝƉĂƚĞĚŝŶďǇ'>ĂƚƚŽƌŶĞǇƐ
 EƵŵďĞƌŽĨĐŽŵƉůĞƚĞĚŝŶĚĞƉĞŶĚĞŶƚŝŶǀĞƐƚŝŐĂƚŝŽŶƐďǇ'>ĂƚƚŽƌŶĞǇƐ͕ŝŶĐůƵĚŝŶŐŶŽŶͲĐůŝĞŶƚĐŽŶƚĂĐƚƐ͖
ŵĞĂƐƵƌĞƚŚĞηŽĨĐůŝĞŶƚĐŽŶƚĂĐƚƐďǇĂƚƚŽƌŶĞǇƐĂŶĚĨƌĞƋƵĞŶĐǇŽĨƚŚŽƐĞĐŽŶƚĂĐƚƐ
 EƵŵďĞƌŽĨŚĞĂƌŝŶŐƐĂƚƚĞŶĚĞĚďǇ'>ĂƚƚŽƌŶĞǇƐĂŶĚƚŚĞŶƵŵďĞƌŽĨŚŝůĚΘ&ĂŵŝůǇdĞĂŵŵĞĞƚŝŶŐƐŝŶ
ǁŚŝĐŚ'>ĂƚƚŽƌŶĞǇƐƉĂƌƚŝĐŝƉĂƚĞĚ
hƐĞŽĨͲĨŝůŝŶŐďǇ'>ĂƚƚŽƌŶĞǇƐŝŶďŽƚŚũƵǀĞŶŝůĞĂŶĚĚŝƐƚƌŝĐƚĐŽƵƌƚ͕ƚŚĞƵƐĞŽĨƚŚĞsK/ĚĂƚĂďĂƐĞĂŶĚĂ
 ƐŚĂƌĞĚĚŽĐƵŵĞŶƚůŝďƌĂƌǇŽŶ'ŽŽŐůĞ
ĞƉĂƌƚŵĞŶƚŽĨWƵďůŝĐ^ĂĨĞƚǇ
 WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ
WĞƌĐĞŶƚĂŐĞŽĨh/ƌĞƉŽƌƚƐƐƵďŵŝƚƚĞĚĨŽƌĂĚŵŝŶŝƐƚƌĂƚŝǀĞĂĐƚŝŽŶǁŝƚŚŝŶƐƉĞĐŝĨŝĞĚƚŝŵĞĨƌĂŵĞƐĚŝǀŝĚĞĚďǇ
 ŽƉĞƌĂƚŝŶŐĞǆƉĞŶƐĞƐĨŽƌƚŚĞƉƌŽĐĞƐƐ
DĞĚŝĂŶEĐĂƐĞƚƵƌŶĂƌŽƵŶĚƚŝŵĞ
 ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚ
WĞƌĐĞŶƚĂŐĞĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂŶĚĂƌĚƐĂŶĚĞůĞŵĞŶƚƐƌĞƋƵŝƌĞĚƚŽĂĐŚŝĞǀĞĂŶĚŵĂŝŶƚĂŝŶEĂƚŝŽŶĂů
 ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚWƌŽŐƌĂŵĐĐƌĞĚŝƚĂƚŝŽŶ
WĞƌĐĞŶƚĂŐĞŽĨƉĞƌƐŽŶŶĞůƚŚĂƚŚĂǀĞĐŽŵƉůĞƚĞĚƚŚĞƌĞƋƵŝƌĞĚEĂƚŝŽŶĂů/ŶĐŝĚĞŶƚDĂŶĂŐĞŵĞŶƚ^ǇƐƚĞŵ
 ƚƌĂŝŶŝŶŐ
WĞƌĐĞŶƚĂŐĞŽĨϵϴƐƚĂƚĞĂŐĞŶĐŝĞƐƚŚĂƚŚĂǀĞƵƉĚĂƚĞĚƚŚĞŝƌŽŶƚŝŶƵŝƚǇŽĨKƉĞƌĂƚŝŽŶWůĂŶƐ
ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚͲEĂƚŝŽŶĂů'ƵĂƌĚZĞƐƉŽŶƐĞ

ŝƐƚƌ͘ŽĨĨƵŶĚƐĂƐƌĞŝŵď͘ƚŽƚŚĞEĂƚŝŽŶĂů'ƵĂƌĚŽĨĂƵƚŚŽƌŝǌĞĚĂŶĚĂƉƉƌŽǀĞĚĞǆƉĞŶƐĞƐ
 ŝǀŝƐŝŽŶŽĨ,ŽŵĞůĂŶĚ^ĞĐƵƌŝƚǇͲŵĞƌŐĞŶĐǇĂŶĚŝƐĂƐƚĞƌDĂŶĂŐĞŵĞŶƚ
ŝƐƚƌŝďƵƚŝŽŶŽĨĨƵŶĚƐĨŽƌĂƉƉƌŽƉƌŝĂƚĞĂŶĚĂƉƉƌŽǀĞĚĞǆƉĞŶƐĞƐ
WĞĂĐĞKĨĨŝĐĞƌƐΖ^ƚĂŶĚĂƌĚƐĂŶĚdƌĂŝŶŝŶŐ

WĞƌĐĞŶƚĂŐĞŽĨWK^dŝŶǀĞƐƚŝŐĂƚŝŽŶƐĐŽŵƉůĞƚĞĚǁŝƚŚŝŶƐƉĞĐŝĨŝĞĚƚŝŵĞĨƌĂŵĞƐĚŝǀŝĚĞĚďǇƚŚĞŽƉĞƌĂƚŝŶŐ
 ĞǆƉĞŶƐĞƐĨŽƌƚŚĞƉƌŽĐĞƐƐ
WĞƌĐĞŶƚĂŐĞŽĨƉƌĞƐĞŶƚĞĚĐĂƐĞƐŽĨůĂǁĞŶĨŽƌĐĞŵĞŶƚƉĞƌƐŽŶŶĞůĐŽŵƉůĂŝŶƚƐŽƌŵŝƐĐŽŶĚƵĐƚĂůůĞŐĂƚŝŽŶƐ
ƌĂƚŝĨŝĞĚďǇWK^dŽƵŶĐŝů
 WĞƌĐĞŶƚĂŐĞŽĨůĂǁĞŶĨ͘ŽĨĨŝĐĞƌƐĐŽŵƉůĞƚŝŶŐϰϬŚŽƵƌƐŽĨŵĂŶĚĂƚŽƌǇĂŶŶƵĂůƚƌĂŝŶŝŶŐ
ƌŝǀĞƌ>ŝĐĞŶƐĞ
 ǀĞƌĂŐĞĐƵƐƚŽŵĞƌǁĂŝƚƚŝŵĞŵĞĂƐƵƌĞĚŝŶϭϯĚƌŝǀĞƌůŝĐĞŶƐĞĨŝĞůĚŽĨĨŝĐĞƐ
ǀĞƌĂŐĞĐƵƐƚŽŵĞƌĐĂůůǁĂŝƚƚŝŵĞ
 WĞƌĐĞŶƚĂŐĞŽĨĚƌŝǀĞƌůŝĐĞŶƐĞŵĞĚŝĐĂůĨŽƌŵƐƉƌŽĐĞƐƐĞĚǁŝƚŚŝŶϱĚĂǇƐĚŝǀŝĚĞĚďǇƚŚĞŽƉĞƌĂƚŝŶŐĞǆƉĞŶƐĞƐ
ĨŽƌƚŚĞƉƌŽĐĞƐƐ
 ,ŝŐŚǁĂǇ^ĂĨĞƚǇ
WĞƌĐĞŶƚĂŐĞŽĨƉĞƌƐŽŶƐǁĞĂƌŝŶŐĂƐĞĂƚďĞůƚ͕ĂƐĐĂƉƚƵƌĞƐŽŶƚŚĞhƚĂŚ^ĂĨĞƚǇĞůƚKďƐĞƌǀĂƚŝŽŶĂů^ƵƌǀĞǇ
 EƵŵďĞƌŽĨŵŽƚŽƌǀĞŚŝĐůĞĐƌĂƐŚĨĂƚĂůŝƚŝĞƐ
EƵŵďĞƌŽĨƉĞĚĞƐƚƌŝĂŶĨĂƚĂůŝƚŝĞƐ
 ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽůĐƚŶĨŽƌĐĞŵĞŶƚ
WĞƌĐĞŶƚĂŐĞŽĨĐŽǀĞƌƚŽƉĞƌĂƚŝŽŶƐŝŶŝƚŝĂƚĞĚďǇŝŶƚĞůůŝŐĞŶĐĞ
 WĞƌĐĞŶƚĂŐĞŽĨůŝĐĞŶƐĞĞƐƚŚĂƚĚŝĚŶŽƚƐĞůůƚŽŵŝŶŽƌƐ
ZĂƚĞŽĨĂůĐŽŚŽůͲƌĞůĂƚĞĚĐƌĂƐŚĨĂƚĂůŝƚŝĞƐƉĞƌϭϬϬŵŝůůŝŽŶǀĞŚŝĐůĞŵŝůĞƐƚƌĂǀĞůĞĚ

ƵƌĞĂƵŽĨƌŝŵŝŶĂů/ĚĞŶƚŝĨŝĐĂƚŝŽŶ



dĂƌŐĞƚ
ϵϬй

ŝůů
^͘͘ϲ

/ƚĞŵη
ϱϳ

ϭϬϬй

^͘͘ϲ

ϱϳ

ϭϬϬй

^͘͘ϲ

ϱϵ

ϭϬϬй

^͘͘ϲ

ϱϴ

ϭϬϬй

^͘͘ϲ

ϲϭ

EŽƚĂƌŐĞƚ

^͘͘ϲ

ϲϬ

EŽƚĂƌŐĞƚ
EŽƚĂƌŐĞƚ

^͘͘ϲ
^͘͘ϲ

ϲϬ
ϲϬ

EŽƚĂƌŐĞƚ
EŽƚĂƌŐĞƚ

^͘͘ϲ
^͘͘ϲ

ϲϬ
ϲϬ

EŽƚĂƌŐĞƚ

^͘͘ϲ

ϲϬ

EŽƚĂƌŐĞƚ

^͘͘ϲ

ϲϬ

ϮϱйŝŵƉƌŽǀĞŵĞŶƚ

^͘͘ϲ

ϴϮ

ϲϬĚĂǇƐ

^͘͘ϲ

ϴϮ

ϭϬϬй

^͘͘ϲ

ϳϴ

ϭϬϬй

^͘͘ϲ

ϳϴ

ϭϬϬй

^͘͘ϲ

ϳϴ

ϭϬϬй

^͘͘ϲ

ϳϵ

ϭϬϬй

^͘͘ϲ

ϳϲ

ϮϱйŝŵƉƌŽǀĞŵĞŶƚ

^͘͘ϲ

ϴϭ

ϵϱй

^͘͘ϲ

ϴϭ

ϭϬϬй

^͘͘ϲ

ϴϭ

ϴŵŝŶƵƚĞƐ
ϯϬƐĞĐŽŶĚƐ
ϮϱйŝŵƉƌŽǀĞŵĞŶƚ

^͘͘ϲ
^͘͘ϲ
^͘͘ϲ

ϳϳ
ϳϳ
ϳϳ

'ƌĞĂƚĞƌƚŚĂŶϴϱй
ϮйƌĞĚƵĐƚŝŽŶ
ϯйƌĞĚƵĐƚŝŽŶ

^͘͘ϲ
^͘͘ϲ
^͘͘ϲ

ϴϬ
ϴϬ
ϴϬ

ϴϬй
ϵϬй
Ϭ͘ϭϬ

^͘͘ϲ
^͘͘ϲ
^͘͘ϲ

ϵϬ
ϵϬ
ϵϬ
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 ǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ







WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
WĞƌĐĞŶƚĂŐĞŽĨ>ŝǀĞ^ĐĂŶĨŝŶŐĞƌƉƌŝŶƚĐĂƌĚĚĂƚĂĞŶƚĞƌĞĚŝŶƚŽƚŚĞhƚĂŚŽŵƉƵƚĞƌŝǌĞĚƌŝŵŝŶĂů,ŝƐƚŽƌǇ
;h,ͿĂŶĚƵƚŽŵĂƚĞĚĨŝŶŐĞƌƉƌŝŶƚŝĚĞŶƚŝĨŝĐĂƚŝŽŶ^ǇƐƚĞŵ;&/^ͿĚĂƚĂďĂƐĞƐ͕ŽƌĚĞůĞƚĞĚĨƌŽŵƚŚĞƋƵĞƵĞ
hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇ
ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐŝǀŝƐŝŽŶ
DĂŝŶƚĂŝŶƚŚĞƐƚĂƚĞǁŝĚĞƉƵďůŝĐƐĂĨĞƚǇĐŽŵŵƵŶŝĐĂƚŝŽŶƐŶĞƚǁŽƌŬŝŶĂŵĂŶŶĞƌƚŚĂƚŵĂǆŝŵŝǌĞƐŶĞƚǁŽƌŬ
ĂǀĂŝůĂďŝůŝƚǇĨŽƌŝƚƐƵƐĞƌƐ
DŽŶŝƚŽƌďĞƐƚƉƌĂĐƚŝĐĞƐĂŶĚŽƚŚĞƌŐƵŝĚĂŶĐĞĨŽƌW^WƐĂĐƌŽƐƐhƚĂŚ
ŶƐƵƌĞĐŽŵƉůŝĂŶĐĞǁŝƚŚĂƉƉůŝĐĂďůĞůĂǁƐ͕ƉŽůŝĐŝĞƐ͕ƉƌŽĐĞĚƵƌĞƐ͕ĂŶĚŽƚŚĞƌŝŶƚĞƌŶĂůĐŽŶƚƌŽůƐƚŽĞŶƐƵƌĞ
ĂĚĞƋƵĂƚĞĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨƚŚĞŽƌŐĂŶŝǌĂƚŝŽŶ

dĂƌŐĞƚ
ϱǁŽƌŬŝŶŐĚĂǇƐ

ŝůů
^͘͘ϲ

/ƚĞŵη
ϴϯ

EŽƚĂƌŐĞƚ

^͘͘ϲ

ϴϱ

EŽƚĂƌŐĞƚ
EŽƚĂƌŐĞƚ

^͘͘ϲ
^͘͘ϲ

ϴϱ
ϴϱ
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 ǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
 dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
 &ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
 ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
 ZĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ
WŽƐƚŝƐĂƐƚĞƌZĞĐŽǀĞƌǇĂŶĚDŝƚŝŐĂƚŝŽŶZƐƚĐƚ
 ƚƚŽƌŶĞǇ'ĞŶĞƌĂů>ŝƚŝŐĂƚŝŽŶ&ƵŶĚ
ĂŶŝŶĞŽĚǇƌŵŽƌZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
 ŚŝůĚƌĞŶΖƐ>ĞŐĂůĞĨĞŶƐĞ;'&ZͿ
ŽŵƉƵƚĞƌŝĚĞĚŝƐƉĂƚĐŚ;'&ZͿ
 ŽŶĐĞĂůĞĚtĞĂƉŽŶƐĐĐŽƵŶƚ;'&ZͿ
ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞ;'&ZͿ
 ŽƵƌƚ^ĞĐƵƌŝƚǇĐĐŽƵŶƚ;'&ZͿ
ŽƵƌƚdƌƵƐƚ/ŶƚĞƌĞƐƚ;'&ZͿ
ƌŝŵĞsŝĐƚŝŵZĞƉĂƌĂƚŝŽŶƐ&ƵŶĚ
 ƌŝŵŝŶĂů&ŽƌĨĞŝƚƵƌĞZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
ĞƉƚ͘ŽĨWƵďůŝĐ^ĂĨĞƚǇZĞƐƚ͘ĐĐƚ͘
 ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚ;'&ZͿ
ŝƐƉƵƚĞZĞƐŽůƵƚŝŽŶ;'&ZͿ
 E^ƉĞĐŝŵĞŶ;'&ZͿ
ͲϵϭϭŵĞƌŐĞŶĐǇ^ĞƌǀŝĐĞƐ;'&ZͿ
 ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐWƌŽŐƌĂŵ;'&ZͿ
&ŝƌĞĐĂĚĞŵǇ^ƵƉƉŽƌƚ;'&ZͿ
 &ŝƌĞĂƌŵ^ĂĨĞƚǇĐĐŽƵŶƚ;'&ZͿ
&ŝƌĞĨŝŐŚƚĞƌ^ƵƉƉŽƌƚĐĐŽƵŶƚ;'&ZͿ
 'ƵĂƌĚŝĂŶĚ>ŝƚĞŵ^ĞƌǀŝĐĞƐ;'&ZͿ
/ŶĚŝŐĞŶƚĞĨĞŶƐĞZĞƐŽƵƌĐĞƐ;'&ZͿ
 /ŶƚĞƌƐƚĂƚĞŵƉĐƚĨŽƌĚƵůƚKĨĨĞŶĚ͘^ƵƉ͘;'&ZͿ
:ƵƐƚŝĐĞŽƵƌƚdĞĐŚ͕^ĞĐ͕ĂŶĚdƌĂŝŶŝŶŐ;'&ZͿ
 >ĂŶĚdƌƵƐƚƐWƌŽƚĞĐƚŝŽŶĂŶĚĚǀŽĐĂĐǇĐĐŽƵŶƚ
>ĂǁŶĨŽƌĐĞŵĞŶƚKƉĞƌĂƚŝŽŶƐ;'&ZͿ
 >ĂǁŶĨŽƌĐĞŵĞŶƚ^ĞƌǀŝĐĞƐ;'&ZͿ
DŽƚŽƌsĞŚŝĐůĞ^ĂĨĞƚǇ/ŵƉĂĐƚZĞƐƚ͘ĐĐƚ
 DŽƚŽƌĐǇĐůĞĚƵĐĂƚŝŽŶ
EŽŶͲ:ƵĚŝĐŝĂůĚũƵƐƚŵĞŶƚĐĐŽƵŶƚ;'&ZͿ
 KŶůŝŶĞŽƵƌƚƐƐŝƐƚĂŶĐĞ;'&ZͿ
WƌŝƐŽŶdĞůĞƉŚŽŶĞ^ƵƌĐŚĂƌŐĞĐĐŽƵŶƚ;'&ZͿ
WƵďůŝĐ^ĂĨĞƚǇ,ŽŶŽƌŝŶŐ,ĞƌŽĞƐĐĐŽƵŶƚ;'&ZͿ
 WƵďůŝĐ^ĂĨĞƚǇ^ƵƉƉŽƌƚ;'&ZͿ
ZĞĚ͘ŝŐ͘/ŐŶŝƚŝŽŶΘ&&WƌŽƚĞĐƚ͘ĐĐƚ;'&ZͿ
 ^ŽǀĞƌĞŝŐŶ>ĂŶĚƐDŐƚ;'&ZͿ
^ƚĂƚĞŽƵƌƚŽŵƉůĞǆ;'&ZͿ
 ^ƚĂƚĞǁŝĚĞtĂƌƌĂŶƚKƉƐ;'&ZͿ
^ƵďƐƚĂŶĐĞďƵƐĞWƌĞǀĞŶƚŝŽŶ;'&ZͿ
 dŽďĂĐĐŽ^ĞƚƚůĞŵĞŶƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ
 h,WĞƌŽƵƌĞĂƵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
hŶĐůĂŝŵĞĚWƌŽƉĞƌƚǇdƌƵƐƚ
 hŶŝŶƐƵƌĞĚDŽƚŽƌŝƐƚ/͘͘
hƚĂŚ>ĂǁŶĨŽƌĐĞ͘DĞŵ͘^ƵƉƚZĞƐƚ͘ĐĐƚ;'&ZͿ

hƚĂŚ^ƚĂƚĞǁŝĚĞZĂĚŝŽ^ǇƐƚĞŵZĞƐƚ͘ĐĐƚ;'&ZͿ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳϭϭ͕ϯϵϮ͕ϳϬϬ
ϭϮ͕ϮϬϰ͕ϲϬϬ
ϰϵ͕ϬϬϬ
ϱ͕ϰϵϱ͕ϱϬϬ
ϲϵ͕ϭϲϯ͕ϱϬϬ
ϲϵ͕ϯϬϬ
ϱϲ͕ϴϳϮ͕ϲϬϬ
ϯϬ͕ϳϬϬ
Ϯϱ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭϮ͕ϭϭϮ͕ϵϬϬ

ϭϬ͕ϳϳϮ͕ϭϬϬ
ϭ͕ϲϯϮ͕ϰϬϬ
;ϭϵ͕ϳϬϬͿ
;Ϯϱ͕ϱϬϬͿ

ϴ͕ϱϬϬ
Ϯϱ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϳϬϬ
ϯ͕ϰϰϯ͕ϭϬϬ
ϲϴϭ͕ϭϬϬ
ϭϭ͕ϭϳϲ͕ϭϬϬ
Ϯϱϱ͕ϱϬϬ
ϭ͕ϵϯϳ͕ϵϬϬ
Ϯ͕Ϭϵϯ͕ϯϬϬ
ϯϱ͕ϯϬϵ͕ϬϬϬ
ϱϲϱ͕ϮϬϬ
ϭ͕ϳϴϭ͕ϭϬϬ
ϴ͕ϳϯϬ͕ϲϬϬ
ϵ͕ϬϬϬ͕ϬϬϬ
ϳ͕ϭϰϭ͕ϱϬϬ
ϲϱ͕ϬϬϬ
ϭϯϮ͕ϬϬϬ
ϯϵϳ͕ϱϬϬ
Ϯ͕ϳϯϮ͕ϱϬϬ
Ϯϵ͕ϲϬϬ
ϭ͕Ϯϭϴ͕ϵϬϬ
ϭ͕ϱϮϵ͕ϲϬϬ
ϲϭϳ͕ϵϬϬ
Ϯ͕ϲϲϳ͕ϬϬϬ
ϯϯϳ͕ϴϬϬ
ϭ͕Ϭϱϲ͕ϰϬϬ
Ϯϯϴ͕ϭϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ϰ͕ϲϮϭ͕ϳϬϬ
ϳϵ͕ϰϬϬ

ϱϬϬ͕ϬϬϬ
ϱ͕ϬϬϬ

;ϭϭϱ͕ϲϬϬͿ
ϳϬϳ͕ϳϬϬ
ϯ͕ϮϬϬ͕ϬϬϬ

ϭϭ͕ϬϬϬ

ϴ͕ϱϬϬ
Ϯϱ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϳϬϬ
ϱϬϬ͕ϬϬϬ
ϯ͕ϰϰϴ͕ϭϬϬ
ϲϴϭ͕ϭϬϬ
ϭϭ͕ϭϳϲ͕ϭϬϬ
Ϯϱϱ͕ϱϬϬ
ϭ͕ϵϯϳ͕ϵϬϬ
ϭ͕ϵϳϳ͕ϳϬϬ
ϯϲ͕Ϭϭϲ͕ϳϬϬ
ϯ͕ϮϬϬ͕ϬϬϬ
ϱϲϱ͕ϮϬϬ
ϭ͕ϳϴϭ͕ϭϬϬ
ϴ͕ϳϯϬ͕ϲϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲϳϲ͕ϭϰϮ͕ϳϬϬ
ϴϯ͕ϳϴϴ͕ϵϬϬ
ϰϵ͕ϬϬϬ
ϱ͕ϰϵϱ͕ϱϬϬ
ϴϮ͕ϲϭϵ͕ϵϬϬ
Ϯ͕ϭϬϱ͕ϲϬϬ
ϱϰ͕ϳϳϱ͕ϮϬϬ
ϳϴ͕ϯϬϬ
ϭϭ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
ϴ͕ϴϬϬ
Ϯϱ͕ϬϬϬ
ϵϵϳ͕ϯϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϯϱ͕ϮϱϬ͕ϬϬϬͿ
ϱϵ͕ϰϳϭ͕ϰϬϬ

ϭϯ͕ϰϱϲ͕ϰϬϬ
;ϴ͕ϳϯϱ͕ϴϬϬͿ
;ϯ͕ϳϮϵ͕ϴϬϬͿ
ϳϴ͕ϯϬϬ

ϯϬϬ͕ϬϬϬ
ϯϬϬ

ϱϲϱ͕ϭϬϬ
ϭ͕ϴϬϳ͕ϳϬϬ
ϴ͕ϭϳϴ͕ϲϬϬ

;ϯ͕ϰϬϬͿ
;ϱϬϬ͕ϬϬϬͿ
ϵϭ͕ϵϬϬ
;ϲϴϭ͕ϭϬϬͿ
;ϳϬϬͿ
Ϯ͕ϴϬϬ
ϰϮ͕ϬϬϬ
ϭϭϳ͕ϰϬϬ
Ϯ͕ϳϰϴ͕ϭϬϬ
;ϯ͕ϮϬϬ͕ϬϬϬͿ
;ϭϬϬͿ
Ϯϲ͕ϲϬϬ
;ϱϱϮ͕ϬϬϬͿ

ϳ͕ϭϰϭ͕ϱϬϬ

ϳ͕ϮϬϴ͕ϯϬϬ

ϲϲ͕ϴϬϬ

ϭϯϮ͕ϬϬϬ
ϯϵϳ͕ϱϬϬ
Ϯ͕ϳϯϮ͕ϱϬϬ
Ϯϵ͕ϲϬϬ
ϭ͕Ϯϭϴ͕ϵϬϬ
Ϯϭϳ͕ϴϬϬ
ϭ͕ϲϰϱ͕ϮϬϬ
ϲϭϳ͕ϵϬϬ
Ϯ͕ϲϲϳ͕ϬϬϬ
ϯϯϳ͕ϴϬϬ
ϭ͕Ϭϱϲ͕ϰϬϬ
Ϯϯϴ͕ϭϬϬ
ϭ͕ϴϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ϰ͕ϲϮϭ͕ϳϬϬ
ϳϵ͕ϰϬϬ
ϮϮϬ͕ϬϬϬ
ϰ͕ϲϰϬ͕ϰϬϬ
ϱϵϴ͕ϭϬϬ
ϱϳϭ͕ϴϬϬ
Ϯϱϵ͕ϳϬϬ
ϴ͕ϱϯϴ͕ϲϬϬ
Ϯϭϯ͕ϳϬϬ
Ϯ͕ϬϬϬ͕ϭϬϬ
Ϯ͕ϲϮϯ͕ϭϬϬ
ϭϳ͕ϱϬϬ
Ϯϲ͕ϭϮϱ͕ϱϬϬ

ϭϯϮ͕ϬϬϬ
ϯϵϳ͕ϱϬϬ
ϱ͕ϭϱϴ͕ϭϬϬ
Ϯϵ͕ϲϬϬ
ϭ͕Ϯϭϵ͕ϴϬϬ
ϯϵϳ͕ϵϬϬ
ϭ͕ϱϯϭ͕ϰϬϬ
ϲϭϳ͕ϵϬϬ
Ϯ͕ϳϭϲ͕ϴϬϬ
ϯϰϬ͕ϱϬϬ
ϭ͕Ϭϱϲ͕ϮϬϬ
Ϯϯϳ͕ϯϬϬ
ϭ͕ϴϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ϰ͕ϲϳϭ͕ϳϬϬ
ϴϭ͕ϮϬϬ

ϯ͕ϱϰϬ͕ϬϬϬ
ϭϭ͕ϭϳϱ͕ϰϬϬ
Ϯϱϴ͕ϯϬϬ
ϭ͕ϵϳϵ͕ϵϬϬ
Ϯ͕Ϭϵϱ͕ϭϬϬ
ϯϴ͕ϳϲϰ͕ϴϬϬ

;ϵ͕ϬϬϬ͕ϬϬϬͿ
;ϲϱ͕ϬϬϬͿ

Ϯϭϳ͕ϴϬϬ
ϭϭϱ͕ϲϬϬ

ϯϬϬ͕ϬϬϬ

ϮϮϬ͕ϬϬϬ
ϰ͕ϲϰϬ͕ϰϬϬ
ϱϵϴ͕ϭϬϬ
ϱϳϭ͕ϴϬϬ
Ϯϱϵ͕ϳϬϬ
ϯ͕ϭϳϮ͕ϰϬϬ
Ϯϭϯ͕ϳϬϬ
Ϯ͕ϬϬϬ͕ϭϬϬ
Ϯ͕ϲϮϯ͕ϭϬϬ
ϭϳ͕ϱϬϬ
ϴ͕ϭϮϱ͕ϱϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϳϭϭ͕ϯϵϮ͕ϳϬϬ
Ϯϰ͕ϯϭϳ͕ϱϬϬ
ϰϵ͕ϬϬϬ
ϱ͕ϰϵϱ͕ϱϬϬ
ϲϵ͕ϭϲϯ͕ϱϬϬ
ϭϬ͕ϴϰϭ͕ϰϬϬ
ϱϴ͕ϱϬϱ͕ϬϬϬ

ϱ͕ϯϲϲ͕ϮϬϬ

ϭϴ͕ϬϬϬ͕ϬϬϬ

ϰ͕ϲϲϮ͕ϳϬϬ
ϱϵϲ͕ϯϬϬ
ϱϳϭ͕ϳϬϬ
Ϯϱϵ͕ϳϬϬ
Ϯ͕ϱϰϯ͕ϵϬϬ
Ϯϭϲ͕ϱϬϬ
Ϯ͕Ϭϯϭ͕ϴϬϬ
ϯ͕ϭϮϯ͕ϭϬϬ
ϭϳ͕ϱϬϬ
ϮϬ͕ϬϬϬ͕ϱϬϬ

Ϯ͕ϰϮϱ͕ϲϬϬ
ϵϬϬ
ϭϴϬ͕ϭϬϬ
;ϭϭϯ͕ϴϬϬͿ
ϰϵ͕ϴϬϬ
Ϯ͕ϳϬϬ
;ϮϬϬͿ
;ϴϬϬͿ

ϱϬ͕ϬϬϬ
ϭ͕ϴϬϬ
;ϮϮϬ͕ϬϬϬͿ
ϮϮ͕ϯϬϬ
;ϭ͕ϴϬϬͿ
;ϭϬϬͿ
;ϱ͕ϵϵϰ͕ϳϬϬͿ
Ϯ͕ϴϬϬ
ϯϭ͕ϳϬϬ
ϱϬϬ͕ϬϬϬ
;ϲ͕ϭϮϱ͕ϬϬϬͿ
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 ǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ

 WĂƐƐͲƚŚƌŽƵŐŚ

ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ

 ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϬϬ͕ϯϬϬ
ϳϲ͕ϲϬϬ
ϯϲ͕Ϭϰϰ͕ϮϬϬ
;ϯϯ͕ϭϳϬ͕ϯϬϬͿ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϳϬϬ
ϳϯ͕ϳϬϬ
Ϯϳ͕ϵϯϲ͕ϬϬϬ
;ϭϲ͕ϴϮϰ͕ϯϬϬͿ

Ψϵϴϭ͕ϭϰϴ͕ϱϬϬ

ϯϮ͕Ϭϱϱ͕ϲϬϬ
ϭ͕ϵϴϬ͕ϳϬϬ
;Ϯ͕ϵϰϱ͕ϰϬϬͿ
Ψϳϱ͕Ϭϭϰ͕ϴϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϬϬ͕ϯϬϬ
ϳϲ͕ϲϬϬ
ϲϴ͕Ϭϵϵ͕ϴϬϬ
;ϯϭ͕ϭϴϵ͕ϲϬϬͿ
;Ϯ͕ϵϰϱ͕ϰϬϬͿ
Ψϭ͕Ϭϱϲ͕ϭϲϯ͕ϯϬϬ

Ψϭ͕Ϭϰϳ͕ϳϳϬ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϵϳ͕ϲϬϬͿ
;Ϯ͕ϵϬϬͿ
;ϰϬ͕ϭϲϯ͕ϴϬϬͿ
ϭϰ͕ϯϲϱ͕ϯϬϬ
Ϯ͕ϵϰϱ͕ϰϬϬ
;Ψϴ͕ϯϵϯ͕ϮϬϬͿ

ϲϰ͕ϰϭϱ͕ϬϬϬ
ϱ͕ϴϳϴ͕ϲϬϬ
ϯϮϭ͕ϱϭϲ͕ϮϬϬ
ϭϲϲ͕ϯϵϳ͕ϮϬϬ
ϵϯ͕ϰϴϱ͕ϮϬϬ
ϵϴ͕ϲϰϳ͕ϭϬϬ
ϲ͕ϵϵϱ͕ϬϬϬ
ϮϬϯ͕ϭϮϳ͕ϭϬϬ
ϯ͕ϴϯϭ͕ϬϬϬ
ϭϲ͕ϴϱϲ͕ϭϬϬ
Ψϵϴϭ͕ϭϰϴ͕ϱϬϬ

ϯ͕ϮϮϰ͕ϰϬϬ
ϰϳϭ͕ϵϬϬ
ϭϳ͕ϱϭϯ͕ϱϬϬ
ϯ͕ϲϰϮ͕ϱϬϬ
ϳ͕Ϯϵϭ͕ϲϬϬ
Ϯ͕ϲϱϯ͕ϭϬϬ
;ϭϭϭ͕ϰϬϬͿ
Ϯϭ͕ϰϮϲ͕ϰϬϬ
ϰϬϮ͕ϴϬϬ
ϭϴ͕ϱϬϬ͕ϬϬϬ
Ψϳϱ͕Ϭϭϰ͕ϴϬϬ

ϲϳ͕ϲϯϵ͕ϰϬϬ
ϲ͕ϯϱϬ͕ϱϬϬ
ϯϯϵ͕ϬϮϵ͕ϳϬϬ
ϭϳϬ͕Ϭϯϵ͕ϳϬϬ
ϭϬϬ͕ϳϳϲ͕ϴϬϬ
ϭϬϭ͕ϯϬϬ͕ϮϬϬ
ϲ͕ϴϴϯ͕ϲϬϬ
ϮϮϰ͕ϱϱϯ͕ϱϬϬ
ϰ͕Ϯϯϯ͕ϴϬϬ
ϯϱ͕ϯϱϲ͕ϭϬϬ
Ψϭ͕Ϭϱϲ͕ϭϲϯ͕ϯϬϬ

ϱϭ͕ϴϭϯ͕ϲϬϬ
ϲ͕Ϭϳϯ͕ϬϬϬ
ϯϯϲ͕ϭϬϯ͕ϵϬϬ
ϭϳϮ͕ϮϰϬ͕ϰϬϬ
ϭϭϲ͕Ϯϴϰ͕ϴϬϬ
ϵϳ͕ϯϮϴ͕ϬϬϬ
ϳ͕ϳϯϱ͕ϰϬϬ
ϮϮϳ͕ϲϮϴ͕ϵϬϬ
ϰ͕ϯϴϯ͕ϬϬϬ
Ϯϴ͕ϭϳϵ͕ϭϬϬ
Ψϭ͕Ϭϰϳ͕ϳϳϬ͕ϭϬϬ

;ϭϱ͕ϴϮϱ͕ϴϬϬͿ
;Ϯϳϳ͕ϱϬϬͿ
;Ϯ͕ϵϮϱ͕ϴϬϬͿ
Ϯ͕ϮϬϬ͕ϳϬϬ
ϭϱ͕ϱϬϴ͕ϬϬϬ
;ϯ͕ϵϳϮ͕ϮϬϬͿ
ϴϱϭ͕ϴϬϬ
ϯ͕Ϭϳϱ͕ϰϬϬ
ϭϰϵ͕ϮϬϬ
;ϳ͕ϭϳϳ͕ϬϬϬͿ
;Ψϴ͕ϯϵϯ͕ϮϬϬͿ

ϲ͕ϯϱϯ͘ϳ

Ϯϲϱ͘ϲ

ϲ͕ϲϭϵ͘ϯ

ϲ͕ϲϱϱ͘ϯ

>ĂƉƐŝŶŐĂůĂŶĐĞ

 dŽƚĂů

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

 ŐĞŶĐŝĞƐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů

 ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞ
ŽƌƌĞĐƚŝŽŶƐ

 ŽƵƌƚƐ
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ

 :ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐ



KĨĨŝĐĞŽĨƚŚĞ^ƚĂƚĞƵĚŝƚŽƌ
WƵďůŝĐ^ĂĨĞƚǇ
^ƚĂƚĞdƌĞĂƐƵƌĞƌ
hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇ
dŽƚĂů

 ƵĚŐĞƚĞĚ&d

ϯϲ͘Ϭ
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 ǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ;/^&Ϳ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰϴ͕ϲϬϬ
ϮϬ͕ϵϴϱ͕ϯϬϬ
Ϭ
ΨϮϭ͕ϭϯϯ͕ϵϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
Ϭ
ϵϳϮ͕ϭϬϬ
ϭϰϴ͕ϲϬϬ
Ψϭ͕ϭϮϬ͕ϳϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϰϴ͕ϲϬϬ
Ϯϭ͕ϵϱϳ͕ϰϬϬ
ϭϰϴ͕ϲϬϬ
ΨϮϮ͕Ϯϱϰ͕ϲϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϭϮϰ͕ϲϬϬ
ϯϭ͕ϯϵϰ͕ϴϬϬ
Ϭ
Ψϯϯ͕ϱϭϵ͕ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭ͕ϵϳϲ͕ϬϬϬ
ϵ͕ϰϯϳ͕ϰϬϬ
;ϭϰϴ͕ϲϬϬͿ
Ψϭϭ͕Ϯϲϰ͕ϴϬϬ

Ϯϭ͕ϭϯϯ͕ϵϬϬ
ΨϮϭ͕ϭϯϯ͕ϵϬϬ

ϭ͕ϭϮϬ͕ϳϬϬ
Ψϭ͕ϭϮϬ͕ϳϬϬ

ϮϮ͕Ϯϱϰ͕ϲϬϬ
ΨϮϮ͕Ϯϱϰ͕ϲϬϬ

ϯϯ͕ϱϭϵ͕ϰϬϬ
Ψϯϯ͕ϱϭϵ͕ϰϬϬ

ϭϭ͕Ϯϲϰ͕ϴϬϬ
Ψϭϭ͕Ϯϲϰ͕ϴϬϬ

ϭϴϱ͘Ϭ

Ϭ͘Ϭ

ϭϴϱ͘Ϭ

Ϯϰϴ͘Ϭ

ϲϯ͘Ϭ

 ŐĞŶĐŝĞƐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů

 dŽƚĂů
 ƵĚŐĞƚĞĚ&d
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 ǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϴ͕ϴϴϬ͕ϲϬϬ
ϳ͕ϳϯϬ͕ϰϬϬ
;ϳ͕ϯϵϱ͕ϱϬϬͿ
ΨϮϵ͕Ϯϭϱ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϲϭϵ͕ϰϬϬ
;ϱϵϴ͕ϰϬϬͿ
;ϮϬϱ͕ϲϬϬͿ
;Ψϭϴϰ͕ϲϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯϵ͕ϱϬϬ͕ϬϬϬ
ϳ͕ϭϯϮ͕ϬϬϬ
;ϳ͕ϲϬϭ͕ϭϬϬͿ
ΨϮϵ͕ϬϯϬ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϵ͕ϳϮϵ͕ϵϬϬ
ϳ͕ϲϬϭ͕ϭϬϬ
;ϴ͕Ϯϯϰ͕ϵϬϬͿ
ΨϮϵ͕Ϭϵϲ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϮϮϵ͕ϵϬϬ
ϰϲϵ͕ϭϬϬ
;ϲϯϯ͕ϴϬϬͿ
Ψϲϱ͕ϮϬϬ

Ϯϵ͕Ϯϭϱ͕ϱϬϬ
ΨϮϵ͕Ϯϭϱ͕ϱϬϬ

;ϭϴϰ͕ϲϬϬͿ
;Ψϭϴϰ͕ϲϬϬͿ

Ϯϵ͕ϬϯϬ͕ϵϬϬ
ΨϮϵ͕ϬϯϬ͕ϵϬϬ

Ϯϵ͕Ϭϵϲ͕ϭϬϬ
ΨϮϵ͕Ϭϵϲ͕ϭϬϬ

ϲϱ͕ϮϬϬ
Ψϲϱ͕ϮϬϬ

ϴϵ͘ϯ

ϴϵ͘ϯ

Ϭ͘Ϭ

 ŐĞŶĐŝĞƐ
ŽƌƌĞĐƚŝŽŶƐ

 dŽƚĂů
 ƵĚŐĞƚĞĚ&d

ϳϲ͘Ϭ

ϭϯ͘ϯ
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 ǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϬϱ͕ϳϬϬ
ΨϰϬϱ͕ϳϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϯ͕ϳϳϱ͕ϲϬϬ
Ψϯ͕ϳϳϱ͕ϲϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰ͕ϭϴϭ͕ϯϬϬ
Ψϰ͕ϭϴϭ͕ϯϬϬ

ϰϬϱ͕ϳϬϬ
ΨϰϬϱ͕ϳϬϬ

ϯ͕ϳϳϱ͕ϲϬϬ
Ψϯ͕ϳϳϱ͕ϲϬϬ

ϰ͕ϭϴϭ͕ϯϬϬ
Ψϰ͕ϭϴϭ͕ϯϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ΨϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϰ͕ϭϴϭ͕ϯϬϬͿ
;Ψϰ͕ϭϴϭ͕ϯϬϬͿ

ΨϬ

;ϰ͕ϭϴϭ͕ϯϬϬͿ
;Ψϰ͕ϭϴϭ͕ϯϬϬͿ

 ŐĞŶĐŝĞƐ
ZĞǀdƌĂŶƐĨĞƌƐͲK:

 dŽƚĂů
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 ǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ


dƌĂŶƐĨĞƌƐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲ͕ϲϳϱ͕ϮϬϬ
ϵ͕ϱϬϮ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϵ͕ϬϮϰ͕ϴϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϲ͕ϲϳϱ͕ϮϬϬ
ϰϳϳ͕ϳϬϬ

Ψϭϲ͕ϭϳϳ͕ϳϬϬ

;Ψϵ͕ϬϮϰ͕ϴϬϬͿ

Ψϳ͕ϭϱϮ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕Ϭϴϭ͕ϯϬϬ
ϴ͕ϳϴϴ͕ϴϬϬ
;ϭϮ͕ϯϬϬͿ
Ψϵ͕ϴϱϳ͕ϴϬϬ

ϰ͕ϮϬϬ͕ϬϬϬ
ϭϭ͕ϵϳϳ͕ϳϬϬ
Ψϭϲ͕ϭϳϳ͕ϳϬϬ

;ϵ͕ϬϮϰ͕ϴϬϬͿ
;Ψϵ͕ϬϮϰ͕ϴϬϬͿ

ϰ͕ϮϬϬ͕ϬϬϬ
Ϯ͕ϵϱϮ͕ϵϬϬ
Ψϳ͕ϭϱϮ͕ϵϬϬ

ϰ͕ϮϬϬ͕ϬϬϬ
ϱ͕ϲϱϳ͕ϴϬϬ
Ψϵ͕ϴϱϳ͕ϴϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϱ͕ϱϵϯ͕ϵϬϬͿ
ϴ͕ϯϭϭ͕ϭϬϬ
;ϭϮ͕ϯϬϬͿ
ΨϮ͕ϳϬϰ͕ϵϬϬ

Ϯ͕ϳϬϰ͕ϵϬϬ
ΨϮ͕ϳϬϰ͕ϵϬϬ

 ŐĞŶĐŝĞƐ
WƵďůŝĐ^ĂĨĞƚǇ

 ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲK:
dŽƚĂů
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 ǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů:ƵƐƚŝĐĞƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ

 KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ

 ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱ͕ϬϬϵ͕ϲϬϬ
ϳϰ͕ϰϵϵ͕ϰϬϬ
;ϳϲ͕ϮϮϵ͕ϰϬϬͿ
Ψϯ͕Ϯϳϵ͕ϲϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϯ͕ϯϮϴ͕ϰϬϬͿ
ϯ͕ϯϭϴ͕ϴϬϬ
ϲϮϳ͕ϲϬϬ
;ϯϳϲ͕ϰϬϬͿ
ΨϮϰϭ͕ϲϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭ͕ϲϴϭ͕ϮϬϬ
ϯ͕ϯϭϴ͕ϴϬϬ
ϳϱ͕ϭϮϳ͕ϬϬϬ
;ϳϲ͕ϲϬϱ͕ϴϬϬͿ
Ψϯ͕ϱϮϭ͕ϮϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϵϬϳ͕ϲϬϬ
ϯ͕ϯϭϴ͕ϴϬϬ
ϳϲ͕ϲϬϱ͕ϴϬϬ
;ϳϴ͕ϯϬϳ͕ϲϬϬͿ
Ψϯ͕ϱϮϰ͕ϲϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϮϮϲ͕ϰϬϬ

ϰϮϯ͕ϬϬϬ
;ϭϴϭ͕ϰϬϬͿ
ΨϮϰϭ͕ϲϬϬ

ϭ͕ϮϮϯ͕ϬϬϬ
Ϯ͕Ϯϵϴ͕ϮϬϬ
Ψϯ͕ϱϮϭ͕ϮϬϬ

ϭ͕ϮϮϱ͕ϬϬϬ
Ϯ͕Ϯϵϵ͕ϲϬϬ
Ψϯ͕ϱϮϰ͕ϲϬϬ

Ϯ͕ϬϬϬ
ϭ͕ϰϬϬ
Ψϯ͕ϰϬϬ

ϭ͕ϰϳϴ͕ϴϬϬ
;ϭ͕ϳϬϭ͕ϴϬϬͿ
Ψϯ͕ϰϬϬ

ŐĞŶĐŝĞƐ

 ƚƚŽƌŶĞǇ'ĞŶĞƌĂů


^ƚĂƚĞdƌĞĂƐƵƌĞƌ
dŽƚĂů

ϴϬϬ͕ϬϬϬ
Ϯ͕ϰϳϵ͕ϲϬϬ
Ψϯ͕Ϯϳϵ͕ϲϬϬ
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 ŐĞŶĐǇdĂďůĞ͗ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ












&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů>ŝƚŝŐĂƚŝŽŶ&ƵŶĚ
ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞ;'&ZͿ
WƵďůŝĐ^ĂĨĞƚǇ^ƵƉƉŽƌƚ;'&ZͿ
^ŽǀĞƌĞŝŐŶ>ĂŶĚƐDŐƚ;'&ZͿ
dŽďĂĐĐŽ^ĞƚƚůĞŵĞŶƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ŚŝůĚƌĞŶΖƐ:ƵƐƚŝĐĞĞŶƚĞƌƐ
ŽŶƚƌĂĐƚƚƚŽƌŶĞǇƐ
ƌŝŵĞĂŶĚsŝŽůĞŶĐĞWƌĞǀĞŶƚŝŽŶ&ƵŶĚ
>ŝƚŝŐĂƚŝŽŶ&ƵŶĚ
WƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝů
^ƚĂƚĞ^ĞƚƚůĞŵĞŶƚŐƌĞĞŵĞŶƚƐ
dŽƚĂů

 ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϯ͕ϭϱϬ͕ϳϬϬ
ϭ͕ϱϲϵ͕ϮϬϬ
ϯ͕Ϯϴϰ͕ϵϬϬ
ϲ͕ϵϬϬ
ϭϭ͕ϳϵϬ͕ϴϬϬ
ϴ͕ϱϬϬ
ϲϴϭ͕ϭϬϬ
ϱϰϮ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϲϲ͕ϬϬϬ
ϭ͕ϲϭϴ͕ϲϬϬ
ϭϬϬ͕ϯϬϬ
ϭ͕ϯϵϯ͕ϲϬϬ
ϮϬϮ͕ϰϬϬ
Ψϲϰ͕ϰϭϱ͕ϬϬϬ

ϯ͕ϬϳϬ͕ϬϬϬ
;ϭ͕Ϯϯϵ͕ϰϬϬͿ
Ψϯ͕ϮϮϰ͕ϰϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰϯ͕ϭϱϬ͕ϳϬϬ
ϭ͕ϴϳϲ͕ϮϬϬ
ϯ͕Ϯϴϰ͕ϵϬϬ
;ϯϭϭ͕ϲϬϬͿ
ϭϮ͕ϵϳϲ͕ϬϬϬ
ϴ͕ϱϬϬ
ϲϴϭ͕ϭϬϬ
ϱϰϮ͕ϬϬϬ
ϮϮϬ͕ϬϬϬ
ϲϲ͕ϬϬϬ
ϭ͕ϲϭϴ͕ϳϬϬ
ϭϬϬ͕ϯϬϬ
ϰ͕ϰϲϯ͕ϲϬϬ
;ϭ͕Ϭϯϳ͕ϬϬϬͿ
Ψϲϳ͕ϲϯϵ͕ϰϬϬ

ϱϯ͕Ϭϳϰ͕ϰϬϬ
ϱ͕ϬϮϲ͕ϵϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
ϮϵϬ͕ϵϬϬ
Ϯ͕ϰϬϱ͕ϭϬϬ
ϭ͕ϭϭϳ͕ϳϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ψϲϰ͕ϰϭϱ͕ϬϬϬ

ϯ͕ϬϯϮ͕ϳϬϬ
ϰϰϴ͕ϰϬϬ
ϭϮ͕ϱϬϬ
;ϯϴ͕ϬϬϬͿ
;ϭ͕ϭϬϱ͕ϬϬϬͿ
ϯϳϬ͕ϳϬϬ
ϱϬϯ͕ϭϬϬ
Ψϯ͕ϮϮϰ͕ϰϬϬ

ϱϲ͕ϭϬϳ͕ϭϬϬ
ϱ͕ϰϳϱ͕ϯϬϬ
ϭ͕ϱϭϮ͕ϱϬϬ
ϮϱϮ͕ϵϬϬ
ϭ͕ϯϬϬ͕ϭϬϬ
ϭ͕ϰϴϴ͕ϰϬϬ
ϭ͕ϱϬϯ͕ϭϬϬ
Ψϲϳ͕ϲϯϵ͕ϰϬϬ

Ψϱϭ͕ϴϭϯ͕ϲϬϬ

ϱϮϮ͘ϯ

ϱϮϱ͘ϲ

ϯϬϳ͕ϬϬϬ
;ϯϭϴ͕ϱϬϬͿ
ϭ͕ϭϴϱ͕ϮϬϬ

ϮϮϬ͕ϬϬϬ

Ϯϳϲ͘ϱ

ϭϬϬ

Ϯϰϱ͘ϴ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϳ͕Ϯϯϴ͕ϭϬϬ
ϴ͕ϲϲϳ͕ϮϬϬ
ϯ͕ϰϱϳ͕ϬϬϬ
ϭϬ͕ϭϬϬ
ϭϬ͕Ϯϰϵ͕ϬϬϬ
ϴ͕ϴϬϬ

ϰϮ͕ϱϳϯ͕ϳϬϬ
ϱ͕ϬϱϬ͕ϱϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ

ϱϱϯ͕ϭϬϬ
ϲϲ͕ϬϬϬ
ϭ͕Ϯϲϭ͕ϲϬϬ
Ϯ͕ϳϬϬ
ϭ͕Ϭϯϳ͕ϬϬϬ
;ϳϯϳ͕ϬϬϬͿ
Ψϱϭ͕ϴϭϯ͕ϲϬϬ

ϭ͕ϯϬϬ͕ϬϬϬ
ϭ͕ϯϴϵ͕ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϭϱ͕ϵϭϮ͕ϲϬϬͿ
ϲ͕ϳϵϭ͕ϬϬϬ
ϭϳϮ͕ϭϬϬ
ϯϮϭ͕ϳϬϬ
;Ϯ͕ϳϮϳ͕ϬϬϬͿ
ϯϬϬ
;ϲϴϭ͕ϭϬϬͿ
ϭϭ͕ϭϬϬ
;ϮϮϬ͕ϬϬϬͿ
;ϯϱϳ͕ϭϬϬͿ
;ϵϳ͕ϲϬϬͿ
;ϯ͕ϰϮϲ͕ϲϬϬͿ
ϯϬϬ͕ϬϬϬ
;Ψϭϱ͕ϴϮϱ͕ϴϬϬͿ

;ϭϯ͕ϱϯϯ͕ϰϬϬͿ
;ϰϮϰ͕ϴϬϬͿ
;ϭϮ͕ϱϬϬͿ
;ϮϱϮ͕ϵϬϬͿ
;ϭϬϬͿ
;ϵϵ͕ϬϬϬͿ
;ϭ͕ϱϬϯ͕ϭϬϬͿ
;Ψϭϱ͕ϴϮϱ͕ϴϬϬͿ
ϯ͘ϯ
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 ŐĞŶĐǇdĂďůĞ͗ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ;/^&Ϳ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ


ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰϴ͕ϲϬϬ
ϮϬ͕ϵϴϱ͕ϯϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϭϮϰ͕ϲϬϬ
ϯϭ͕ϯϵϰ͕ϴϬϬ

ΨϮϭ͕ϭϯϯ͕ϵϬϬ

ϵϳϮ͕ϭϬϬ
ϭϰϴ͕ϲϬϬ
Ψϭ͕ϭϮϬ͕ϳϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϰϴ͕ϲϬϬ
Ϯϭ͕ϵϱϳ͕ϰϬϬ
ϭϰϴ͕ϲϬϬ
ΨϮϮ͕Ϯϱϰ͕ϲϬϬ

Ψϯϯ͕ϱϭϵ͕ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭ͕ϵϳϲ͕ϬϬϬ
ϵ͕ϰϯϳ͕ϰϬϬ
;ϭϰϴ͕ϲϬϬͿ
Ψϭϭ͕Ϯϲϰ͕ϴϬϬ

Ϯϭ͕ϭϯϯ͕ϵϬϬ
ΨϮϭ͕ϭϯϯ͕ϵϬϬ

ϭ͕ϭϮϬ͕ϳϬϬ
Ψϭ͕ϭϮϬ͕ϳϬϬ

ϮϮ͕Ϯϱϰ͕ϲϬϬ
ΨϮϮ͕Ϯϱϰ͕ϲϬϬ

ϯϯ͕ϱϭϵ͕ϰϬϬ
Ψϯϯ͕ϱϭϵ͕ϰϬϬ

ϭϭ͕Ϯϲϰ͕ϴϬϬ
Ψϭϭ͕Ϯϲϰ͕ϴϬϬ

ϭϴϱ͘Ϭ

Ϭ͘Ϭ

ϭϴϱ͘Ϭ

Ϯϰϴ͘Ϭ

ϲϯ͘Ϭ

 >ŝŶĞ/ƚĞŵƐ
/^&ͲƚƚŽƌŶĞǇ'ĞŶĞƌĂů

 dŽƚĂů
 ƵĚŐĞƚĞĚ&d
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 ŐĞŶĐǇdĂďůĞ͗ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϴϬϬ͕ϬϬϬ
ϰϱϮ͕ϮϬϬ
;ϰϱϮ͕ϮϬϬͿ
ΨϴϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϮϬϬ͕ϬϬϬ
;ϮϮϵ͕ϮϬϬͿ
ϰϱϮ͕ϮϬϬ
ΨϰϮϯ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭ͕ϬϬϬ͕ϬϬϬ
ϮϮϯ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϮϮϱ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϮϮϱ͕ϬϬϬ
;ϮϮϯ͕ϬϬϬͿ

Ψϭ͕ϮϮϯ͕ϬϬϬ

Ψϭ͕ϮϮϱ͕ϬϬϬ

ΨϮ͕ϬϬϬ

ϭ͕ϮϮϯ͕ϬϬϬ
Ψϭ͕ϮϮϯ͕ϬϬϬ

ϭ͕ϮϮϱ͕ϬϬϬ
Ψϭ͕ϮϮϱ͕ϬϬϬ

Ϯ͕ϬϬϬ
ΨϮ͕ϬϬϬ

 >ŝŶĞ/ƚĞŵƐ
&ŝŶĂŶĐŝĂůƌŝŵĞƐdƌƵƐƚ&ƵŶĚ

 dŽƚĂů

ϴϬϬ͕ϬϬϬ
ΨϴϬϬ͕ϬϬϬ

ϰϮϯ͕ϬϬϬ
ΨϰϮϯ͕ϬϬϬ



























Office of the Legislative Fiscal Analyst

3-25

Executive Offices and Criminal Justice

Budget of the State of Utah

 ŐĞŶĐǇdĂďůĞ͗ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ



ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱ͕ϳϱϴ͕ϰϬϬ
ϭϭϴ͕ϬϬϬ
Ϯ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

Ψϱ͕ϴϳϴ͕ϲϬϬ

ϰϳϳ͕ϱϬϬ
Ψϰϳϭ͕ϵϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱ͕ϳϱϴ͕ϰϬϬ
ϭϭϮ͕ϰϬϬ
Ϯ͕ϮϬϬ
ϰϳϳ͕ϱϬϬ
Ψϲ͕ϯϱϬ͕ϱϬϬ

ϱ͕ϴϳϴ͕ϲϬϬ
Ψϱ͕ϴϳϴ͕ϲϬϬ

ϰϳϭ͕ϵϬϬ
Ψϰϳϭ͕ϵϬϬ

ϲ͕ϯϱϬ͕ϱϬϬ
Ψϲ͕ϯϱϬ͕ϱϬϬ

ϲ͕Ϭϳϯ͕ϬϬϬ
Ψϲ͕Ϭϳϯ͕ϬϬϬ

ϰϬ͘ϱ

Ϭ͘Ϭ

ϰϬ͘ϱ

ϰϬ͘ϱ

;ϱ͕ϲϬϬͿ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲ͕Ϭϱϭ͕ϵϬϬ
ϭϴ͕ϴϬϬ
Ϯ͕ϯϬϬ
Ψϲ͕Ϭϳϯ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯϵϯ͕ϱϬϬ
;ϵϯ͕ϲϬϬͿ
ϭϬϬ
;ϰϳϳ͕ϱϬϬͿ
;ΨϮϳϳ͕ϱϬϬͿ

;Ϯϳϳ͕ϱϬϬͿ
;ΨϮϳϳ͕ϱϬϬͿ

>ŝŶĞ/ƚĞŵƐ

 ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞ
dŽƚĂů


ƵĚŐĞƚĞĚ&d

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗ŽƌƌĞĐƚŝŽŶƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ





ĚƵĐĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
/ŶƚĞƌƐƚĂƚĞŵƉĐƚĨŽƌĚƵůƚKĨĨĞŶĚ͘^ƵƉ͘;'&ZͿ
WƌŝƐŽŶdĞůĞƉŚŽŶĞ^ƵƌĐŚĂƌŐĞĐĐŽƵŶƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϭϭ͕ϵϴϲ͕ϮϬϬ
Ϯ͕ϴϳϮ͕ϬϬϬ
ϰϵ͕ϬϬϬ
ϯϵϲ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϮϵϬ͕ϱϲϴ͕ϳϬϬ
ϯϳ͕Ϯϱϭ͕ϬϬϬ
ϰϵ͕ϬϬϬ
ϭ͕ϰϱϵ͕ϵϬϬ

ΨϯϮϭ͕ϱϭϲ͕ϮϬϬ

ϯϬϬ͕ϬϬϬ
ϳϲ͕ϭϬϬ
ϳ͕Ϯϳϭ͕ϮϬϬ
Ψϭϳ͕ϱϭϯ͕ϱϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯϭϭ͕ϵϴϲ͕ϮϬϬ
ϭϭ͕ϲϮϰ͕ϵϬϬ
ϰϵ͕ϬϬϬ
ϯϵϲ͕ϬϬϬ
ϭ͕ϭϭϯ͕ϯϬϬ
ϰ͕ϲϴϯ͕ϰϬϬ
Ϯϵ͕ϲϬϬ
ϭ͕ϴϬϬ͕ϬϬϬ
ϳϲ͕ϭϬϬ
ϳ͕Ϯϳϭ͕ϮϬϬ
Ψϯϯϵ͕ϬϮϵ͕ϳϬϬ

Ψϯϯϲ͕ϭϬϯ͕ϵϬϬ

;ϲϭ͕ϵϬϬͿ
;ϳ͕Ϯϳϭ͕ϮϬϬͿ
;ΨϮ͕ϵϮϱ͕ϴϬϬͿ

Ϯϱϱ͕Ϯϯϳ͕ϬϬϬ
ϯϯ͕ϰϵϲ͕ϵϬϬ
ϯϮ͕ϳϴϮ͕ϯϬϬ
ΨϯϮϭ͕ϱϭϲ͕ϮϬϬ

ϭϱ͕Ϭϯϴ͕ϳϬϬ
ϯ͕ϴϴϵ͕ϰϬϬ
;ϭ͕ϰϭϰ͕ϲϬϬͿ
Ψϭϳ͕ϱϭϯ͕ϱϬϬ

ϮϳϬ͕Ϯϳϱ͕ϳϬϬ
ϯϳ͕ϯϴϲ͕ϯϬϬ
ϯϭ͕ϯϲϳ͕ϳϬϬ
Ψϯϯϵ͕ϬϮϵ͕ϳϬϬ

ϮϳϬ͕ϭϯϮ͕ϯϬϬ
ϯϮ͕ϱϭϰ͕ϯϬϬ
ϯϯ͕ϰϱϳ͕ϯϬϬ
Ψϯϯϲ͕ϭϬϯ͕ϵϬϬ

;ϭϰϯ͕ϰϬϬͿ
;ϰ͕ϴϳϮ͕ϬϬϬͿ
Ϯ͕Ϭϴϵ͕ϲϬϬ
;ΨϮ͕ϵϮϱ͕ϴϬϬͿ

Ϯ͕ϰϱϬ͘ϲ

Ϯ͕ϰϳϱ͘ϲ

ϴ͕ϳϱϮ͕ϵϬϬ

ϭ͕ϭϭϯ͕ϯϬϬ
ϰ͕ϲϴϯ͕ϰϬϬ
Ϯϵ͕ϲϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ

ϰ͕ϵϯϭ͕ϱϬϬ
Ϯϵ͕ϲϬϬ
ϭ͕ϴϬϬ͕ϬϬϬ
ϭϰ͕ϮϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;Ϯϭ͕ϰϭϳ͕ϱϬϬͿ
Ϯϱ͕ϲϮϲ͕ϭϬϬ
ϭ͕Ϭϲϯ͕ϵϬϬ
;ϭ͕ϭϭϯ͕ϯϬϬͿ
Ϯϰϴ͕ϭϬϬ


>ŝŶĞ/ƚĞŵƐ

 ŽƌƌĞĐƚŝŽŶƐWƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ



ĞƉĂƌƚŵĞŶƚDĞĚŝĐĂů^ĞƌǀŝĐĞƐ
:ĂŝůŽŶƚƌĂĐƚŝŶŐ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

Ϯ͕ϰϰϲ͘ϯ

ϰ͘ϯ

Ϯϱ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗ŽƌƌĞĐƚŝŽŶƐ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϴ͕ϴϴϬ͕ϲϬϬ
ϳ͕ϲϮϲ͕ϯϬϬ
;ϳ͕Ϯϵϭ͕ϰϬϬͿ
ΨϮϵ͕Ϯϭϱ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϲϭϵ͕ϰϬϬ
;ϳϯϮ͕ϭϬϬͿ
;ϳϭ͕ϵϬϬͿ
;Ψϭϴϰ͕ϲϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯϵ͕ϱϬϬ͕ϬϬϬ
ϲ͕ϴϵϰ͕ϮϬϬ
;ϳ͕ϯϲϯ͕ϯϬϬͿ
ΨϮϵ͕ϬϯϬ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϵ͕ϳϮϵ͕ϵϬϬ
ϳ͕ϯϲϯ͕ϯϬϬ
;ϳ͕ϵϵϳ͕ϭϬϬͿ
ΨϮϵ͕Ϭϵϲ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϮϮϵ͕ϵϬϬ
ϰϲϵ͕ϭϬϬ
;ϲϯϯ͕ϴϬϬͿ
Ψϲϱ͕ϮϬϬ

Ϯϵ͕Ϯϭϱ͕ϱϬϬ
ΨϮϵ͕Ϯϭϱ͕ϱϬϬ

;ϭϴϰ͕ϲϬϬͿ
;Ψϭϴϰ͕ϲϬϬͿ

Ϯϵ͕ϬϯϬ͕ϵϬϬ
ΨϮϵ͕ϬϯϬ͕ϵϬϬ

Ϯϵ͕Ϭϵϲ͕ϭϬϬ
ΨϮϵ͕Ϭϵϲ͕ϭϬϬ

ϲϱ͕ϮϬϬ
Ψϲϱ͕ϮϬϬ

ϴϵ͘ϯ

ϴϵ͘ϯ

Ϭ͘Ϭ

 >ŝŶĞ/ƚĞŵƐ
hƚĂŚŽƌƌĞĐƚŝŽŶĂů/ŶĚƵƐƚƌŝĞƐ

 dŽƚĂů
 ƵĚŐĞƚĞĚ&d

ϳϲ͘Ϭ

ϭϯ͘ϯ
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 ŐĞŶĐǇdĂďůĞ͗ŽƵƌƚƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ










&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ŚŝůĚƌĞŶΖƐ>ĞŐĂůĞĨĞŶƐĞ;'&ZͿ
ŽƵƌƚ^ĞĐƵƌŝƚǇĐĐŽƵŶƚ;'&ZͿ
ŽƵƌƚdƌƵƐƚ/ŶƚĞƌĞƐƚ;'&ZͿ
ŝƐƉƵƚĞZĞƐŽůƵƚŝŽŶ;'&ZͿ
E^ƉĞĐŝŵĞŶ;'&ZͿ
'ƵĂƌĚŝĂŶĚ>ŝƚĞŵ^ĞƌǀŝĐĞƐ;'&ZͿ
:ƵƐƚŝĐĞŽƵƌƚdĞĐŚ͕^ĞĐ͕ĂŶĚdƌĂŝŶŝŶŐ;'&ZͿ
EŽŶͲ:ƵĚŝĐŝĂůĚũƵƐƚŵĞŶƚĐĐŽƵŶƚ;'&ZͿ
KŶůŝŶĞŽƵƌƚƐƐŝƐƚĂŶĐĞ;'&ZͿ
^ƚĂƚĞŽƵƌƚŽŵƉůĞǆ;'&ZͿ
^ƵďƐƚĂŶĐĞďƵƐĞWƌĞǀĞŶƚŝŽŶ;'&ZͿ
dŽďĂĐĐŽ^ĞƚƚůĞŵĞŶƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϯϴ͕ϱϴϮ͕ϮϬϬ
ϵϳϮ͕ϲϬϬ
ϳϳϳ͕ϵϬϬ
Ϯ͕ϱϬϬ
ϯ͕ϯϴϮ͕ϱϬϬ
ϭ͕ϬϬϬ͕ϳϬϬ
ϭϭ͕ϭϳϲ͕ϭϬϬ
Ϯϱϱ͕ϱϬϬ
ϱϲϱ͕ϮϬϬ
Ϯϲϵ͕ϳϬϬ
ϯϵϳ͕ϱϬϬ
ϭ͕Ϯϭϴ͕ϵϬϬ
ϭ͕Ϭϱϲ͕ϰϬϬ
Ϯϯϴ͕ϭϬϬ
ϰ͕ϲϰϬ͕ϰϬϬ
ϱϳϭ͕ϴϬϬ
ϭϵϯ͕ϳϬϬ
ϭ͕Ϭϵϱ͕ϱϬϬ
Ψϭϲϲ͕ϯϵϳ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;Ϯϰϯ͕ϱϬϬͿ

;ϭϬ͕ϬϬϬͿ

ϭϬ͕ϬϬϬ
ϯ͕ϴϴϲ͕ϬϬϬ
Ψϯ͕ϲϰϮ͕ϱϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϯϴ͕ϱϴϮ͕ϮϬϬ
ϳϮϵ͕ϭϬϬ
ϳϳϳ͕ϵϬϬ
Ϯ͕ϱϬϬ
ϯ͕ϯϳϮ͕ϱϬϬ
ϭ͕ϬϬϬ͕ϳϬϬ
ϭϭ͕ϭϳϲ͕ϭϬϬ
Ϯϱϱ͕ϱϬϬ
ϱϲϱ͕ϮϬϬ
Ϯϲϵ͕ϳϬϬ
ϯϵϳ͕ϱϬϬ
ϭ͕Ϯϭϴ͕ϵϬϬ
ϭ͕Ϭϱϲ͕ϰϬϬ
Ϯϯϴ͕ϭϬϬ
ϰ͕ϲϰϬ͕ϰϬϬ
ϱϳϭ͕ϴϬϬ
ϭϵϯ͕ϳϬϬ
ϭ͕ϭϬϱ͕ϱϬϬ
ϯ͕ϴϴϲ͕ϬϬϬ
ΨϭϳϬ͕Ϭϯϵ͕ϳϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰϰ͕ϱϭϭ͕ϴϬϬ
ϴϱϴ͕ϲϬϬ
ϳϴϭ͕ϯϬϬ
Ϯ͕ϯϬϬ
ϯ͕ϯϳϲ͕ϯϬϬ
ϵϵϳ͕ϯϬϬ
ϭϭ͕ϭϳϱ͕ϰϬϬ
Ϯϱϴ͕ϯϬϬ
ϱϲϱ͕ϭϬϬ
Ϯϲϵ͕ϲϬϬ
ϯϵϳ͕ϱϬϬ
ϭ͕Ϯϭϵ͕ϴϬϬ
ϭ͕Ϭϱϲ͕ϮϬϬ
Ϯϯϳ͕ϯϬϬ
ϰ͕ϲϲϮ͕ϳϬϬ
ϱϳϭ͕ϳϬϬ
ϭϵϯ͕ϳϬϬ
ϭ͕ϭϬϱ͕ϱϬϬ

ϭϯϵ͕ϭϰϮ͕ϱϬϬ
Ϯϭ͕ϯϴϲ͕ϴϬϬ
ϴϬϬ
ϵ͕Ϭϲϵ͕ϰϬϬ
Ϯ͕ϲϰϬ͕ϵϬϬ
ΨϭϳϮ͕ϮϰϬ͕ϰϬϬ
ϭ͕ϭϳϵ͘Ϭ

ΨϭϳϮ͕ϮϰϬ͕ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϱ͕ϵϮϵ͕ϲϬϬ
ϭϮϵ͕ϱϬϬ
ϯ͕ϰϬϬ
;ϮϬϬͿ
ϯ͕ϴϬϬ
;ϯ͕ϰϬϬͿ
;ϳϬϬͿ
Ϯ͕ϴϬϬ
;ϭϬϬͿ
;ϭϬϬͿ
ϵϬϬ
;ϮϬϬͿ
;ϴϬϬͿ
ϮϮ͕ϯϬϬ
;ϭϬϬͿ

;ϯ͕ϴϴϲ͕ϬϬϬͿ
ΨϮ͕ϮϬϬ͕ϳϬϬ

>ŝŶĞ/ƚĞŵƐ

 ĚŵŝŶŝƐƚƌĂƚŝŽŶ




ŽŶƚƌĂĐƚƐĂŶĚ>ĞĂƐĞƐ
'ƌĂŶĚ:ƵƌǇ
'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵ
:ƵƌǇĂŶĚtŝƚŶĞƐƐ&ĞĞƐ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϭϯϯ͕ϲϰϭ͕ϲϬϬ
Ϯϭ͕Ϯϳϱ͕ϵϬϬ
ϴϬϬ
ϴ͕ϴϱϬ͕ϰϬϬ
Ϯ͕ϲϮϴ͕ϱϬϬ
Ψϭϲϲ͕ϯϵϳ͕ϮϬϬ

Ϯ͕ϴϱϳ͕ϱϬϬ
ϰϱϬ͕ϬϬϬ
Ϯϰϰ͕ϱϬϬ
ϵϬ͕ϱϬϬ
Ψϯ͕ϲϰϮ͕ϱϬϬ

ϭϯϲ͕ϰϵϵ͕ϭϬϬ
Ϯϭ͕ϳϮϱ͕ϵϬϬ
ϴϬϬ
ϵ͕Ϭϵϰ͕ϵϬϬ
Ϯ͕ϳϭϵ͕ϬϬϬ
ΨϭϳϬ͕Ϭϯϵ͕ϳϬϬ

ϭ͕ϭϭϯ͘Ϯ

ϲϱ͘ϵ

ϭ͕ϭϳϵ͘Ϭ

Ϯ͕ϲϰϯ͕ϰϬϬ
;ϯϯϵ͕ϭϬϬͿ
;Ϯϱ͕ϱϬϬͿ
;ϳϴ͕ϭϬϬͿ
ΨϮ͕ϮϬϬ͕ϳϬϬ
Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ




















&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ƌŝŵĞsŝĐƚŝŵZĞƉĂƌĂƚŝŽŶƐ&ƵŶĚ
ƌŝŵŝŶĂů&ŽƌĨĞŝƚƵƌĞZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐWƌŽŐƌĂŵ;'&ZͿ
/ŶĚŝŐĞŶƚĞĨĞŶƐĞZĞƐŽƵƌĐĞƐ;'&ZͿ
>ĂǁŶĨŽƌĐĞŵĞŶƚKƉĞƌĂƚŝŽŶƐ;'&ZͿ
>ĂǁŶĨŽƌĐĞŵĞŶƚ^ĞƌǀŝĐĞƐ;'&ZͿ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
::ͲŚŝůĚtĞůĨĂƌĞWĂƌĞŶƚĂůĞĨĞŶƐĞ
::&ĂĐƚƵĂů/ŶŶŽĐĞŶĐĞWĂǇŵĞŶƚƐ
:::ĂŝůZĞŝŵďƵƌƐĞŵĞŶƚ
::^Ăůƚ>ĂŬĞŽƵŶƚǇ:ĂŝůĞĚ,ŽƵƐŝŶŐ
ŚĂƌĂĐƚĞƌĚƵĐĂƚŝŽŶ
ŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ
ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞŽƵŶĐŝů
ƌŝŵĞsŝĐƚŝŵZĞƉĂƌĂƚŝŽŶƐ
ŵĞƌŐĞŶĐǇ&ƵŶĚ
ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐ
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚ
/ŶĚŝŐĞŶƚĞĨĞŶƐĞŽŵŵŝƐƐŝŽŶ
:ƵƐƚŝĐĞƐƐŝƐƚĂŶĐĞ'ƌĂŶƚ&ƵŶĚ
>ĞZĂǇDĐůůŝƐƚĞƌWƌŽŐƌĂŵ
^ĐŚŽŽůZĞĂĚŝŶĞƐƐ/ŶŝƚŝĂƚŝǀĞ
^ƚĂƚĞůĞĐƚŝŽŶƐ'ƌĂŶƚ&ƵŶĚ
DƵŶŝĐŝƉĂů/ŶĐŽƌƉŽƌĂƚŝŽŶǆƉĞŶĚĂďůĞ^ƉĞĐŝĂůZĞǀ
^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶ
::ͲŚŝůĚtĞůĨĂƌĞWĂƌĞŶƚĂůĞĨĞŶƐĞ&ƵŶĚ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϬ͕ϴϲϳ͕ϮϬϬ
ϲ͕ϭϮϳ͕ϯϬϬ
ϯϭ͕ϭϬϭ͕ϭϬϬ
ϲ͕ϭϬϬ
ϴ͕ϰϮϭ͕ϬϬϬ
ϯϬ͕ϳϬϬ
ϭ͕ϵϯϳ͕ϵϬϬ
Ϯ͕Ϭϵϯ͕ϯϬϬ
ϵ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϳϯϮ͕ϱϬϬ
ϭ͕ϱϮϵ͕ϲϬϬ
ϲϭϳ͕ϵϬϬ
ϭϰ͕Ϯϲϵ͕ϲϬϬ
;ϭϱ͕Ϯϰϵ͕ϬϬϬͿ
Ψϵϯ͕ϰϴϱ͕ϮϬϬ

ϰϱ͕ϳϬϬ
ϭϯ͕ϵϲϳ͕ϭϬϬ
Ϯ͕ϰϮϬ͕ϬϬϬ
ϯϬϱ͕ϭϬϬ
ϯϲ͕ϴϯϬ͕ϯϬϬ
ϵ͕Ϯϵϱ͕ϱϬϬ
ϭϬϬ͕ϭϬϬ
ϵ͕ϬϬϬ͕ϬϬϬ
ϭϮ͕ϵϳϳ͕ϰϬϬ
ϰ͕ϵϬϯ͕ϯϬϬ
Ϯ͕ϳϯϮ͕ϱϬϬ
ϭ͕ϴϯϬ͕ϲϬϬ
;ϭ͕ϭϱϰ͕ϮϬϬͿ
Ϯϭϵ͕ϵϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭ͕Ϯϯϲ͕ϭϬϬ
ϵ͕ϯϰϵ͕ϬϬϬ
ϯϭϭ͕ϵϬϬ
;ϭϵ͕ϳϬϬͿ
;ϭϭϱ͕ϲϬϬͿ
;ϵ͕ϬϬϬ͕ϬϬϬͿ
ϭϭϱ͕ϲϬϬ

ϲ͕ϵϰϰ͕ϲϬϬ
;ϭ͕ϱϯϬ͕ϯϬϬͿ
Ψϳ͕Ϯϵϭ͕ϲϬϬ

ϱϯϵ͕ϳϬϬ
;ϲ͕ϰϬϬͿ
ϵ͕ϯϵϴ͕ϬϬϬ
ϭϯ͕ϯϬϬ
ϱ͕ϱϬϬ
;ϭϯ͕ϬϬϬ͕ϲϬϬͿ
Ϯ͕Ϭϲϴ͕ϬϬϬ
ϭ͕ϯϰϬ͕ϳϬϬ
Ϯ͕Ϯϲϭ͕ϭϬϬ
ϲϰϰ͕ϯϬϬ
ϴϭϴ͕ϯϬϬ
ϭ͕ϭϱϰ͕ϮϬϬ
Ϯ͕Ϭϱϱ͕ϱϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯϬ͕ϴϲϳ͕ϮϬϬ
ϳ͕ϯϲϯ͕ϰϬϬ
ϯϭ͕ϭϬϭ͕ϭϬϬ
ϵ͕ϯϱϱ͕ϭϬϬ
ϴ͕ϳϯϮ͕ϵϬϬ
ϭϭ͕ϬϬϬ
ϭ͕ϵϯϳ͕ϵϬϬ
ϭ͕ϵϳϳ͕ϳϬϬ
Ϯ͕ϳϯϮ͕ϱϬϬ
ϭ͕ϲϰϱ͕ϮϬϬ
ϲϭϳ͕ϵϬϬ
Ϯϭ͕Ϯϭϰ͕ϮϬϬ
;ϭϲ͕ϳϳϵ͕ϯϬϬͿ
ΨϭϬϬ͕ϳϳϲ͕ϴϬϬ

ϰϱ͕ϳϬϬ
ϭϯ͕ϵϲϳ͕ϭϬϬ
Ϯ͕ϵϱϵ͕ϳϬϬ
Ϯϵϴ͕ϳϬϬ
ϰϲ͕ϮϮϴ͕ϯϬϬ
ϭϯ͕ϯϬϬ
ϵ͕ϯϬϭ͕ϬϬϬ
ϭϬϬ͕ϭϬϬ
;ϰ͕ϬϬϬ͕ϲϬϬͿ
ϭϱ͕Ϭϰϱ͕ϰϬϬ
ϲ͕Ϯϰϰ͕ϬϬϬ
ϰ͕ϵϵϯ͕ϲϬϬ
Ϯ͕ϰϳϰ͕ϵϬϬ
ϴϭϴ͕ϯϬϬ
Ϯ͕Ϯϳϱ͕ϰϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϴ͕ϱϭϴ͕ϮϬϬ
Ϯϰ͕ϰϳϮ͕ϰϬϬ
ϰϭ͕ϳϰϯ͕ϭϬϬ
Ϯ͕Ϭϲϱ͕ϬϬϬ
ϴ͕ϱϬϲ͕ϮϬϬ
ϭϱ͕ϬϬϬ
ϭϭ͕ϬϬϬ
ϭ͕ϵϳϵ͕ϵϬϬ
Ϯ͕Ϭϵϱ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϭϮ͕ϯϰϵ͕ϬϬϬͿ
ϭϳ͕ϭϬϵ͕ϬϬϬ
ϭϬ͕ϲϰϮ͕ϬϬϬ
;ϳ͕ϮϵϬ͕ϭϬϬͿ
;ϮϮϲ͕ϳϬϬͿ
ϭϱ͕ϬϬϬ

ϱ͕ϭϱϴ͕ϭϬϬ
ϭ͕ϱϯϭ͕ϰϬϬ
ϲϭϳ͕ϵϬϬ
ϵ͕ϬϬϬ
ϭϲ͕ϳϮϱ͕ϳϬϬ
;ϳ͕ϭϲϯ͕ϮϬϬͿ
Ψϭϭϲ͕Ϯϴϰ͕ϴϬϬ

Ϯ͕ϰϮϱ͕ϲϬϬ
;ϭϭϯ͕ϴϬϬͿ

ϭϮϮ͕ϮϬϬ
ϰϱ͕ϳϬϬ
ϭϰ͕ϲϰϮ͕ϭϬϬ
Ϯ͕ϰϮϬ͕ϬϬϬ
ϱϮ͕ϯϬϬ
ϱϭ͕ϱϰϭ͕ϵϬϬ

ϰϮ͕ϬϬϬ
ϭϭϳ͕ϰϬϬ

ϵ͕ϬϬϬ
;ϰ͕ϰϴϴ͕ϱϬϬͿ
ϵ͕ϲϭϲ͕ϭϬϬ
Ψϭϱ͕ϱϬϴ͕ϬϬϬ

ϭϮϮ͕ϮϬϬ
ϲϳϱ͕ϬϬϬ
;ϱϯϵ͕ϳϬϬͿ
;Ϯϰϲ͕ϰϬϬͿ
ϱ͕ϯϭϯ͕ϲϬϬ
;ϭϯ͕ϯϬϬͿ

ϵ͕ϯϬϭ͕ϬϬϬ
ϰ͕ϵϵϵ͕ϯϬϬ
ϭϰ͕ϯϴϬ͕ϳϬϬ
ϱ͕Ϭϳϵ͕ϵϬϬ
ϱ͕ϲϲϬ͕ϲϬϬ
ϭ͕ϰϯϭ͕ϭϬϬ
ϯ͕Ϯϳϰ͕ϮϬϬ

;ϭϬϬ͕ϭϬϬͿ
ϴ͕ϵϵϵ͕ϵϬϬ
;ϲϲϰ͕ϳϬϬͿ
;ϭ͕ϭϲϰ͕ϭϬϬͿ
ϲϲϳ͕ϬϬϬ
;ϭ͕Ϭϰϯ͕ϴϬϬͿ
Ϯ͕ϰϱϱ͕ϵϬϬ

ϰϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϲ͕ϱϬϬ
Ψϭϱ͕ϱϬϴ͕ϬϬϬ
;ϭ͘ϮͿ

ϭϭ͕ϵϬϬ
Ψϵϯ͕ϰϴϱ͕ϮϬϬ

Ψϳ͕Ϯϵϭ͕ϲϬϬ

ϭϭ͕ϵϬϬ
ΨϭϬϬ͕ϳϳϲ͕ϴϬϬ

Ϯ͕Ϯϳϱ͕ϰϬϬ
ϰϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϭϴ͕ϰϬϬ
Ψϭϭϲ͕Ϯϴϰ͕ϴϬϬ

ϭϭϮ͘ϰ

ϭϱ͘ϰ

ϭϮϳ͘ϴ

ϭϮϲ͘ϲ
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 ŐĞŶĐǇdĂďůĞ͗:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ

 &ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ



ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵϮ͕ϲϲϳ͕ϳϬϬ
ϯϲ͕ϭϬϬ
ϱ͕ϭϭϵ͕ϳϬϬ
ϮϬ͕ϴϬϬ
ϭ͕ϯϵϲ͕ϲϬϬ

;ϰϯϮ͕ϮϬϬͿ
ϰϳϳ͕ϯϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϵϮ͕ϲϲϳ͕ϳϬϬ
ϯϲ͕ϭϬϬ
ϱ͕ϭϭϵ͕ϳϬϬ
;ϰϭϭ͕ϰϬϬͿ
ϭ͕ϴϳϯ͕ϵϬϬ

Ψϵϴ͕ϲϰϳ͕ϭϬϬ

;ϭ͕ϮϮϱ͕ϬϬϬͿ
ϯ͕ϴϯϯ͕ϬϬϬ
ΨϮ͕ϲϱϯ͕ϭϬϬ

;ϭ͕ϴϭϴ͕ϴϬϬͿ
ϯ͕ϴϯϯ͕ϬϬϬ
ΨϭϬϭ͕ϯϬϬ͕ϮϬϬ

ϳϵ͕ϳϱϱ͕ϲϬϬ
ϭϴ͕ϴϵϭ͕ϱϬϬ
Ψϵϴ͕ϲϰϳ͕ϭϬϬ

Ϯ͕ϴϭϱ͕ϴϬϬ
;ϭϲϮ͕ϳϬϬͿ
ΨϮ͕ϲϱϯ͕ϭϬϬ

ϵϬϳ͘ϳ

;ϱ͘ϰͿ

;ϱϵϯ͕ϴϬϬͿ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵϯ͕ϯϱϬ͕ϯϬϬ
ϯϵϳ͕ϰϬϬ
ϯ͕ϰϴϭ͕ϳϬϬ
ϭϵ͕ϭϬϬ
ϵϮϲ͕ϭϬϬ
ϲϯ͕ϯϬϬ
;ϵϬϵ͕ϵϬϬͿ
Ψϵϳ͕ϯϮϴ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϲϴϮ͕ϲϬϬ
ϯϲϭ͕ϯϬϬ
;ϭ͕ϲϯϴ͕ϬϬϬͿ
ϰϯϬ͕ϱϬϬ
;ϵϰϳ͕ϴϬϬͿ
ϲϯ͕ϯϬϬ
ϵϬϴ͕ϵϬϬ
;ϯ͕ϴϯϯ͕ϬϬϬͿ
;Ψϯ͕ϵϳϮ͕ϮϬϬͿ

ϴϮ͕ϱϳϭ͕ϰϬϬ
ϭϴ͕ϳϮϴ͕ϴϬϬ
ΨϭϬϭ͕ϯϬϬ͕ϮϬϬ

ϳϴ͕ϯϰϳ͕ϭϬϬ
ϭϴ͕ϵϴϬ͕ϵϬϬ
Ψϵϳ͕ϯϮϴ͕ϬϬϬ

;ϰ͕ϮϮϰ͕ϯϬϬͿ
ϮϱϮ͕ϭϬϬ
;Ψϯ͕ϵϳϮ͕ϮϬϬͿ

ϵϬϮ͘ϯ

ϵϬϮ͘ϯ


>ŝŶĞ/ƚĞŵƐ

 WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ


ŽŵŵƵŶŝƚǇWƌŽǀŝĚĞƌƐ
dŽƚĂů

 ƵĚŐĞƚĞĚ&d

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗KĨĨŝĐĞŽĨƚŚĞ^ƚĂƚĞƵĚŝƚŽƌ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ



ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕ϯϵϮ͕ϯϬϬ
ϭϴ͕ϭϬϬ
Ϯ͕ϵϮϭ͕ϲϬϬ
ϲϲϯ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕ϲϵϮ͕ϮϬϬ
ϴϭϰ͕ϴϬϬ
Ϯ͕ϵϵϴ͕ϳϬϬ
ϮϮϵ͕ϳϬϬ

Ψϲ͕ϵϵϱ͕ϬϬϬ

;Ϯ͕ϰϬϬͿ
;ϮϮϵ͕ϳϬϬͿ
;Ψϭϭϭ͕ϰϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯ͕ϯϵϮ͕ϯϬϬ
ϭϯϴ͕ϴϬϬ
Ϯ͕ϵϮϭ͕ϲϬϬ
ϲϲϬ͕ϲϬϬ
;ϮϮϵ͕ϳϬϬͿ
Ψϲ͕ϴϴϯ͕ϲϬϬ

Ψϳ͕ϳϯϱ͕ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯϵϵ͕ϵϬϬ
ϲϳϲ͕ϬϬϬ
ϳϳ͕ϭϬϬ
;ϰϯϬ͕ϵϬϬͿ
ϮϮϵ͕ϳϬϬ
Ψϴϱϭ͕ϴϬϬ

ϲ͕ϵϵϱ͕ϬϬϬ
Ψϲ͕ϵϵϱ͕ϬϬϬ

;ϭϭϭ͕ϰϬϬͿ
;Ψϭϭϭ͕ϰϬϬͿ

ϲ͕ϴϴϯ͕ϲϬϬ
Ψϲ͕ϴϴϯ͕ϲϬϬ

ϳ͕ϳϯϱ͕ϰϬϬ
Ψϳ͕ϳϯϱ͕ϰϬϬ

ϴϱϭ͕ϴϬϬ
Ψϴϱϭ͕ϴϬϬ

ϰϲ͘ϴ

ϰϲ͘ϴ

Ϭ͘Ϭ

ϭϮϬ͕ϳϬϬ

 >ŝŶĞ/ƚĞŵƐ
^ƚĂƚĞƵĚŝƚŽƌ

 dŽƚĂů
 ƵĚŐĞƚĞĚ&d

ϰϭ͘ϳ

ϱ͘ϭ
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 ŐĞŶĐǇdĂďůĞ͗WƵďůŝĐ^ĂĨĞƚǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ















dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ZĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ
WŽƐƚŝƐĂƐƚĞƌZĞĐŽǀĞƌǇĂŶĚDŝƚŝŐĂƚŝŽŶZƐƚĐƚ
ĂŶŝŶĞŽĚǇƌŵŽƌZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
ŽŶĐĞĂůĞĚtĞĂƉŽŶƐĐĐŽƵŶƚ;'&ZͿ
ĞƉƚ͘ŽĨWƵďůŝĐ^ĂĨĞƚǇZĞƐƚ͘ĐĐƚ͘
ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚ;'&ZͿ
E^ƉĞĐŝŵĞŶ;'&ZͿ
&ŝƌĞĐĂĚĞŵǇ^ƵƉƉŽƌƚ;'&ZͿ
&ŝƌĞĂƌŵ^ĂĨĞƚǇĐĐŽƵŶƚ;'&ZͿ
&ŝƌĞĨŝŐŚƚĞƌ^ƵƉƉŽƌƚĐĐŽƵŶƚ;'&ZͿ
DŽƚŽƌsĞŚŝĐůĞ^ĂĨĞƚǇ/ŵƉĂĐƚZĞƐƚ͘ĐĐƚ
DŽƚŽƌĐǇĐůĞĚƵĐĂƚŝŽŶ
WƵďůŝĐ^ĂĨĞƚǇ,ŽŶŽƌŝŶŐ,ĞƌŽĞƐĐĐŽƵŶƚ;'&ZͿ
WƵďůŝĐ^ĂĨĞƚǇ^ƵƉƉŽƌƚ;'&ZͿ
ZĞĚ͘ŝŐ͘/ŐŶŝƚŝŽŶΘ&&WƌŽƚĞĐƚ͘ĐĐƚ;'&ZͿ
^ƚĂƚĞǁŝĚĞtĂƌƌĂŶƚKƉƐ;'&ZͿ
dƌĂŶƐĨĞƌƐ
h,WĞƌŽƵƌĞĂƵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
hŶŝŶƐƵƌĞĚDŽƚŽƌŝƐƚ/͘͘
hƚĂŚ>ĂǁŶĨŽƌĐĞ͘DĞŵ͘^ƵƉƚZĞƐƚ͘ĐĐƚ;'&ZͿ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
>ĂƉƐŝŶŐĂůĂŶĐĞ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϴϯ͕ϵϲϭ͕ϱϬϬ
ϰϴϴ͕ϰϬϬ
ϱ͕ϰϵϱ͕ϱϬϬ
Ϯϴ͕ϰϴϯ͕ϵϬϬ
ϯϯ͕ϬϬϬ
Ϯϯ͕ϰϳϯ͕ϬϬϬ
Ϯϱ͕ϱϬϬ
Ϯϱ͕ϬϬϬ
ϯ͕ϰϰϯ͕ϭϬϬ
ϯϱ͕ϯϬϵ͕ϬϬϬ
ϭ͕ϱϭϭ͕ϰϬϬ
ϳ͕ϭϰϭ͕ϱϬϬ
ϲϱ͕ϬϬϬ
ϭϯϮ͕ϬϬϬ
Ϯ͕ϲϲϳ͕ϬϬϬ
ϯϯϳ͕ϴϬϬ
ϮϬϬ͕ϬϬϬ
ϰ͕Ϭϳϵ͕ϳϬϬ
ϳϵ͕ϰϬϬ
ϱϵϴ͕ϭϬϬ
ϭ͕ϬϱϮ͕ϭϬϬ
Ϯϭϯ͕ϳϬϬ
Ϯ͕ϲϮϯ͕ϭϬϬ
ϭϳ͕ϱϬϬ
ϳϲ͕ϲϬϬ
ϭϵ͕ϳϭϴ͕ϬϬϬ
;ϭϴ͕ϭϮϯ͕ϳϬϬͿ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭ͕ϵϰϱ͕ϯϬϬ

ϭ͕ϬϲϬ͕ϱϬϬ
;ϯϯϮ͕ϬϬϬͿ
;Ϯϱ͕ϱϬϬͿ

ϱ͕ϬϬϬ
ϳϬϳ͕ϳϬϬ
ϯ͕ϮϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϴϯ͕ϵϲϭ͕ϱϬϬ
Ϯ͕ϰϯϯ͕ϳϬϬ
ϱ͕ϰϵϱ͕ϱϬϬ
Ϯϴ͕ϰϴϯ͕ϵϬϬ
ϭ͕Ϭϵϯ͕ϱϬϬ
Ϯϯ͕ϭϰϭ͕ϬϬϬ

Ϯϱ͕ϬϬϬ
ϯ͕ϰϰϴ͕ϭϬϬ
ϯϲ͕Ϭϭϲ͕ϳϬϬ
ϯ͕ϮϬϬ͕ϬϬϬ
ϭ͕ϱϭϭ͕ϰϬϬ
ϳ͕ϭϰϭ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵϭ͕ϭϯϮ͕ϲϬϬ
ϭϭ͕ϯϬϲ͕ϯϬϬ
ϱ͕ϰϵϱ͕ϱϬϬ
ϯϭ͕ϲϵϲ͕ϵϬϬ
ϵ͕ϭϬϬ
ϮϮ͕ϵϭϯ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϳ͕ϭϳϭ͕ϭϬϬ
ϴ͕ϴϳϮ͕ϲϬϬ

ϯϬϬ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
ϯ͕ϱϰϬ͕ϬϬϬ
ϯϴ͕ϳϲϰ͕ϴϬϬ

ϯϬϬ͕ϬϬϬ

ϭ͕ϱϯϴ͕ϭϬϬ
ϳ͕ϮϬϴ͕ϯϬϬ

ϵϭ͕ϵϬϬ
Ϯ͕ϳϰϴ͕ϭϬϬ
;ϯ͕ϮϬϬ͕ϬϬϬͿ
Ϯϲ͕ϳϬϬ
ϲϲ͕ϴϬϬ

;ϲϱ͕ϬϬϬͿ

ϲ͕ϯϵϬ͕ϳϬϬ
ϰ͕ϵϴϬ͕ϭϬϬ
;Ϯ͕ϵϰϱ͕ϰϬϬͿ
ΨϮϭ͕ϰϮϲ͕ϰϬϬ

ϭϯϮ͕ϬϬϬ
Ϯ͕ϲϲϳ͕ϬϬϬ
ϯϯϳ͕ϴϬϬ
ϮϬϬ͕ϬϬϬ
ϰ͕Ϭϳϵ͕ϳϬϬ
ϳϵ͕ϰϬϬ
ϱϵϴ͕ϭϬϬ
ϳ͕ϱϱϳ͕ϭϬϬ
Ϯϭϯ͕ϳϬϬ
Ϯ͕ϲϮϯ͕ϭϬϬ
ϭϳ͕ϱϬϬ
ϳϲ͕ϲϬϬ
Ϯϲ͕ϭϬϴ͕ϳϬϬ
;ϭϯ͕ϭϰϯ͕ϲϬϬͿ
;Ϯ͕ϵϰϱ͕ϰϬϬͿ
ΨϮϮϰ͕ϱϱϯ͕ϱϬϬ

ϯϰ͕Ϯϳϱ͕ϬϬϬ
ϮϮ͕Ϭϭϴ͕ϲϬϬ
ϳ͕ϳϵϮ͕ϳϬϬ
ϰ͕ϳϴϲ͕ϬϬϬ
ϭϭϲ͕ϳϲϴ͕ϱϬϬ
ϭϮ͕ϴϳϱ͕ϱϬϬ
ΨϮϬϯ͕ϭϮϳ͕ϭϬϬ

;ϱϰϴ͕ϵϬϬͿ
ϱϬϬ͕ϬϬϬ
ϯ͕ϴϲϬ͕ϯϬϬ
ϯ͕ϯϰϯ͕ϴϬϬ
ϳϯϴ͕ϲϬϬ
;ϳϭϱ͕ϰϬϬͿ
ϭϰ͕ϯϲϲ͕ϯϬϬ
;ϭϭϴ͕ϯϬϬͿ
ΨϮϭ͕ϰϮϲ͕ϰϬϬ

ϰ͕Ϭϲϭ͕ϵϬϬ
ϱϬϬ͕ϬϬϬ
ϯϴ͕ϭϯϱ͕ϯϬϬ
Ϯϱ͕ϯϲϮ͕ϰϬϬ
ϴ͕ϱϯϭ͕ϯϬϬ
ϰ͕ϬϳϬ͕ϲϬϬ
ϭϯϭ͕ϭϯϰ͕ϴϬϬ
ϭϮ͕ϳϱϳ͕ϮϬϬ
ΨϮϮϰ͕ϱϱϯ͕ϱϬϬ

ϯϲ͕ϳϯϭ͕ϭϬϬ
Ϯϱ͕ϯϲϬ͕ϱϬϬ
ϳ͕ϳϴϵ͕ϯϬϬ
ϱ͕ϱϲϳ͕ϬϬϬ
ϭϯϰ͕ϱϭϭ͕ϬϬϬ
ϭϯ͕ϰϳϰ͕ϴϬϬ
ΨϮϮϳ͕ϲϮϴ͕ϵϬϬ

ϭ͕ϯϵϯ͘ϰ

;ϲϵ͘ϲͿ

ϭ͕ϯϮϯ͘ϳ

ϭ͕ϯϯϮ͘ϳ

ΨϮϬϯ͕ϭϮϳ͕ϭϬϬ

ϯ͕Ϯϭϯ͕ϬϬϬ
;ϭ͕Ϭϴϰ͕ϰϬϬͿ
;ϮϮϳ͕ϵϬϬͿ

ϲ͕ϱϬϱ͕ϬϬϬ

ϭϯϮ͕ϬϬϬ
Ϯ͕ϳϭϲ͕ϴϬϬ
ϯϰϬ͕ϱϬϬ
ϮϬϬ͕ϬϬϬ
ϰ͕ϭϭϴ͕ϲϬϬ
ϴϭ͕ϮϬϬ
ϱϵϲ͕ϯϬϬ
ϭ͕Ϭϲϯ͕ϱϬϬ
Ϯϭϲ͕ϱϬϬ
ϯ͕ϭϮϯ͕ϭϬϬ
ϭϳ͕ϱϬϬ
ϳϯ͕ϳϬϬ
ϵ͕ϵϰϯ͕ϲϬϬ
;ϴ͕ϵϮϰ͕ϭϬϬͿ
ΨϮϮϳ͕ϲϮϴ͕ϵϬϬ

ϰϵ͕ϴϬϬ
Ϯ͕ϳϬϬ
ϯϴ͕ϵϬϬ
ϭ͕ϴϬϬ
;ϭ͕ϴϬϬͿ
;ϲ͕ϰϵϯ͕ϲϬϬͿ
Ϯ͕ϴϬϬ
ϱϬϬ͕ϬϬϬ
;Ϯ͕ϵϬϬͿ
;ϭϲ͕ϭϲϱ͕ϭϬϬͿ
ϰ͕Ϯϭϵ͕ϱϬϬ
Ϯ͕ϵϰϱ͕ϰϬϬ
Ψϯ͕Ϭϳϱ͕ϰϬϬ

 >ŝŶĞ/ƚĞŵƐ
ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽůĐƚŶĨŽƌĐĞŵĞŶƚ&Ƶ

 ŝǀŝƐŝŽŶŽĨ,ŽŵĞůĂŶĚ^ĞĐƵƌŝƚǇͲŵĞƌŐĞŶĐǇĂŶĚ




ƌŝǀĞƌ>ŝĐĞŶƐĞ
ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚ
,ŝŐŚǁĂǇ^ĂĨĞƚǇ
WĞĂĐĞKĨĨŝĐĞƌƐΖ^ƚĂŶĚĂƌĚƐĂŶĚdƌĂŝŶŝŶŐ
WƵďůŝĐ^ĂĨĞƚǇWƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ
ƵƌĞĂƵŽĨƌŝŵŝŶĂů/ĚĞŶƚŝĨŝĐĂƚŝŽŶ
dŽƚĂů

 ƵĚŐĞƚĞĚ&d

ϰ͕ϲϭϬ͕ϴϬϬ

ϰ͕ϭϵϱ͕ϮϬϬ

ϭϯϯ͕ϯϬϬ
;ϱϬϬ͕ϬϬϬͿ
;ϭ͕ϰϬϰ͕ϮϬϬͿ
;ϭ͕ϵϬϬͿ
;ϳϰϮ͕ϬϬϬͿ
ϭ͕ϰϵϲ͕ϰϬϬ
ϯ͕ϯϳϲ͕ϮϬϬ
ϳϭϳ͕ϲϬϬ
Ψϯ͕Ϭϳϱ͕ϰϬϬ
ϵ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗WƵďůŝĐ^ĂĨĞƚǇ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰ͕ϮϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰ͕ϮϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

Ψϰ͕ϮϬϬ͕ϬϬϬ

Ψϰ͕ϮϬϬ͕ϬϬϬ

ϰ͕ϮϬϬ͕ϬϬϬ
Ψϰ͕ϮϬϬ͕ϬϬϬ

ϰ͕ϮϬϬ͕ϬϬϬ
Ψϰ͕ϮϬϬ͕ϬϬϬ

ϰ͕ϮϬϬ͕ϬϬϬ
Ψϰ͕ϮϬϬ͕ϬϬϬ

ϰ͕ϮϬϬ͕ϬϬϬ
Ψϰ͕ϮϬϬ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϰ͕ϮϬϬ͕ϬϬϬͿ
ϰ͕ϮϬϬ͕ϬϬϬ

>ŝŶĞ/ƚĞŵƐ

 &ŝƌĞĐĂĚĞŵǇ^ƵƉƉŽƌƚĐĐŽƵŶƚ
dŽƚĂů
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 ŐĞŶĐǇdĂďůĞ͗^ƚĂƚĞdƌĞĂƐƵƌĞƌ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 >ĂŶĚdƌƵƐƚƐWƌŽƚĞĐƚŝŽŶĂŶĚĚǀŽĐĂĐǇĐĐŽƵŶƚ


hŶĐůĂŝŵĞĚWƌŽƉĞƌƚǇdƌƵƐƚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϬϮϲ͕ϱϬϬ
Ϯ͕ϵϬϬ
ϴϬϭ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

Ψϯ͕ϴϯϭ͕ϬϬϬ

ϭϴϱ͕ϬϬϬ
ΨϰϬϮ͕ϴϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭ͕ϬϮϲ͕ϱϬϬ
Ϯ͕ϵϬϬ
ϴϬϭ͕ϱϬϬ
Ϯϭϳ͕ϴϬϬ
Ϯ͕ϬϬϬ͕ϭϬϬ
ϭϴϱ͕ϬϬϬ
Ψϰ͕Ϯϯϯ͕ϴϬϬ

ϯ͕ϴϯϭ͕ϬϬϬ
Ψϯ͕ϴϯϭ͕ϬϬϬ

ϰϬϮ͕ϴϬϬ
ΨϰϬϮ͕ϴϬϬ

ϰ͕Ϯϯϯ͕ϴϬϬ
Ψϰ͕Ϯϯϯ͕ϴϬϬ

ϰ͕ϯϴϯ͕ϬϬϬ
Ψϰ͕ϯϴϯ͕ϬϬϬ

ϭϰϵ͕ϮϬϬ
Ψϭϰϵ͕ϮϬϬ

ϮϮ͘ϭ

ϰ͘ϭ

Ϯϲ͘Ϯ

Ϯϲ͘Ϯ

Ϭ͘Ϭ

Ϯϭϳ͕ϴϬϬ
Ϯ͕ϬϬϬ͕ϭϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕Ϭϳϴ͕ϵϬϬ
Ϯ͕ϰϬϬ
ϴϳϮ͕ϬϬϬ
ϯϵϳ͕ϵϬϬ
Ϯ͕Ϭϯϭ͕ϴϬϬ
Ψϰ͕ϯϴϯ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϱϮ͕ϰϬϬ
;ϱϬϬͿ
ϳϬ͕ϱϬϬ
ϭϴϬ͕ϭϬϬ
ϯϭ͕ϳϬϬ
;ϭϴϱ͕ϬϬϬͿ
Ψϭϰϵ͕ϮϬϬ


>ŝŶĞ/ƚĞŵƐ

 ^ƚĂƚĞdƌĞĂƐƵƌĞƌ
dŽƚĂů


ƵĚŐĞƚĞĚ&d
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 ŐĞŶĐǇdĂďůĞ͗^ƚĂƚĞdƌĞĂƐƵƌĞƌ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ

 KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ

 ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰ͕ϮϬϵ͕ϲϬϬ
ϳϰ͕Ϭϰϳ͕ϮϬϬ
;ϳϱ͕ϳϳϳ͕ϮϬϬͿ
ΨϮ͕ϰϳϵ͕ϲϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϯ͕ϱϮϴ͕ϰϬϬͿ
ϯ͕ϯϭϴ͕ϴϬϬ
ϴϱϲ͕ϴϬϬ
;ϴϮϴ͕ϲϬϬͿ
;Ψϭϴϭ͕ϰϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϲϴϭ͕ϮϬϬ
ϯ͕ϯϭϴ͕ϴϬϬ
ϳϰ͕ϵϬϰ͕ϬϬϬ
;ϳϲ͕ϲϬϱ͕ϴϬϬͿ
ΨϮ͕Ϯϵϴ͕ϮϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲϴϮ͕ϲϬϬ
ϯ͕ϯϭϴ͕ϴϬϬ
ϳϲ͕ϲϬϱ͕ϴϬϬ
;ϳϴ͕ϯϬϳ͕ϲϬϬͿ
ΨϮ͕Ϯϵϵ͕ϲϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭ͕ϰϬϬ

Ϯ͕Ϯϵϴ͕ϮϬϬ
ΨϮ͕Ϯϵϴ͕ϮϬϬ

Ϯ͕Ϯϵϵ͕ϲϬϬ
ΨϮ͕Ϯϵϵ͕ϲϬϬ

ϭ͕ϰϬϬ
Ψϭ͕ϰϬϬ

Ϯϲ͘Ϯ

Ϯϲ͘Ϯ

Ϭ͘Ϭ

ϭ͕ϳϬϭ͕ϴϬϬ
;ϭ͕ϳϬϭ͕ϴϬϬͿ
Ψϭ͕ϰϬϬ

>ŝŶĞ/ƚĞŵƐ

 hƚĂŚEĂǀĂũŽZŽǇĂůƚŝĞƐ,ŽůĚŝŶŐ&ƵŶĚ
dŽƚĂů

Ϯ͕ϰϳϵ͕ϲϬϬ
ΨϮ͕ϰϳϵ͕ϲϬϬ

;ϭϴϭ͕ϰϬϬͿ
;Ψϭϴϭ͕ϰϬϬͿ


ƵĚŐĞƚĞĚ&d

ϮϮ͘ϭ

ϰ͘ϭ
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 ŐĞŶĐǇdĂďůĞ͗hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϴ͕ϳϯϬ͕ϲϬϬ
ϴ͕ϭϮϱ͕ϱϬϬ
Ψϭϲ͕ϴϱϲ͕ϭϬϬ

ϭϴ͕ϬϬϬ͕ϬϬϬ
Ψϭϴ͕ϱϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱϬϬ͕ϬϬϬ
ϴ͕ϳϯϬ͕ϲϬϬ
Ϯϲ͕ϭϮϱ͕ϱϬϬ
Ψϯϱ͕ϯϱϲ͕ϭϬϬ

ϭϲ͕ϴϱϲ͕ϭϬϬ
Ψϭϲ͕ϴϱϲ͕ϭϬϬ

ϭϴ͕ϱϬϬ͕ϬϬϬ
Ψϭϴ͕ϱϬϬ͕ϬϬϬ

ϯϱ͕ϯϱϲ͕ϭϬϬ
Ψϯϱ͕ϯϱϲ͕ϭϬϬ

ŽŵƉƵƚĞƌŝĚĞĚŝƐƉĂƚĐŚ;'&ZͿ

 ͲϵϭϭŵĞƌŐĞŶĐǇ^ĞƌǀŝĐĞƐ;'&ZͿ


hƚĂŚ^ƚĂƚĞǁŝĚĞZĂĚŝŽ^ǇƐƚĞŵZĞƐƚ͘ĐĐƚ;'&ZͿ
dŽƚĂů

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϱϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϴ͕ϭϳϴ͕ϲϬϬ
ϮϬ͕ϬϬϬ͕ϱϬϬ
ΨϮϴ͕ϭϳϵ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϱϬϬ͕ϬϬϬͿ
;ϱϱϮ͕ϬϬϬͿ
;ϲ͕ϭϮϱ͕ϬϬϬͿ
;Ψϳ͕ϭϳϳ͕ϬϬϬͿ

Ϯϴ͕ϭϳϵ͕ϭϬϬ
ΨϮϴ͕ϭϳϵ͕ϭϬϬ

;ϳ͕ϭϳϳ͕ϬϬϬͿ
;Ψϳ͕ϭϳϳ͕ϬϬϬͿ

 >ŝŶĞ/ƚĞŵƐ
ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐŝǀŝƐŝŽŶ

 dŽƚĂů
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 ŐĞŶĐǇdĂďůĞ͗ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲK:
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ


dƌĂŶƐĨĞƌƐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϰϳϱ͕ϮϬϬ
ϵ͕ϱϬϮ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϵ͕ϬϮϰ͕ϴϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯ͕ϰϳϱ͕ϮϬϬ
ϰϳϳ͕ϳϬϬ

Ψϭϭ͕ϵϳϳ͕ϳϬϬ

;Ψϵ͕ϬϮϰ͕ϴϬϬͿ

ΨϮ͕ϵϱϮ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕Ϭϴϭ͕ϯϬϬ
ϰ͕ϱϴϴ͕ϴϬϬ
;ϭϮ͕ϯϬϬͿ
Ψϱ͕ϲϱϳ͕ϴϬϬ

ϵ͕ϬϬϬ͕ϬϬϬ
Ϯϭϲ͕ϬϬϬ
Ϯϰ͕ϴϬϬ
Ϯ͕ϳϯϲ͕ϵϬϬ

;ϵ͕ϬϬϬ͕ϬϬϬͿ
Ϯϭϲ͕ϬϬϬ

Ϯϭϲ͕ϬϬϬ

Ϯ͕ϳϯϲ͕ϵϬϬ

Ψϭϭ͕ϵϳϳ͕ϳϬϬ

;Ψϵ͕ϬϮϰ͕ϴϬϬͿ

ϱ͕ϭϰϭ͕ϴϬϬ
ϯϬϬ͕ϬϬϬ
Ψϱ͕ϲϱϳ͕ϴϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϭ͕ϯϵϯ͕ϵϬϬͿ
ϰ͕ϭϭϭ͕ϭϬϬ
;ϭϮ͕ϯϬϬͿ
ΨϮ͕ϳϬϰ͕ϵϬϬ

 >ŝŶĞ/ƚĞŵƐ
ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐWƌŽŐƌĂŵZĞƐƚ͘ĐĐŽƵŶƚ

 '&ZͲE^ƉĞĐŝŵĞŶĐĐŽƵŶƚ



'&ZͲ&ŝƌĞĂƌŵ^ĂĨĞƚǇ
'&ZͲ/ŶĚŝŐĞŶƚĞĨĞŶƐĞZĞƐŽƵƌĐĞƐĐĐŽƵŶƚ
WŽƐƚŝƐĂƐƚĞƌZĞĐŽǀĞƌǇĂŶĚDŝƚŝŐĂƚŝŽŶZĞƐƚĐĐŽ
dŽƚĂů

;Ϯϰ͕ϴϬϬͿ

ΨϮ͕ϵϱϮ͕ϵϬϬ

Ϯ͕ϰϬϰ͕ϵϬϬ
ϯϬϬ͕ϬϬϬ
ΨϮ͕ϳϬϰ͕ϵϬϬ
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 ŐĞŶĐǇdĂďůĞ͗ZĞǀdƌĂŶƐĨĞƌƐͲK:
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϬϱ͕ϳϬϬ
ΨϰϬϱ͕ϳϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϯ͕ϳϳϱ͕ϲϬϬ
Ψϯ͕ϳϳϱ͕ϲϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰ͕ϭϴϭ͕ϯϬϬ
Ψϰ͕ϭϴϭ͕ϯϬϬ

ϰϬϱ͕ϳϬϬ
ΨϰϬϱ͕ϳϬϬ

ϯ͕ϳϳϱ͕ϲϬϬ
Ψϯ͕ϳϳϱ͕ϲϬϬ

ϰ͕ϭϴϭ͕ϯϬϬ
Ψϰ͕ϭϴϭ͕ϯϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϰ͕ϭϴϭ͕ϯϬϬͿ
;Ψϰ͕ϭϴϭ͕ϯϬϬͿ

 >ŝŶĞ/ƚĞŵƐ
'ĞŶĞƌĂů&ƵŶĚͲK:

 dŽƚĂů

;ϰ͕ϭϴϭ͕ϯϬϬͿ
;Ψϰ͕ϭϴϭ͕ϯϬϬͿ
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^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϯϬƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů

ϯϴ͕ϲϮϱ͕ϲϬϬ
ϳϰϮ͕ϰϬϬ
Ϯ͕ϲϵϱ͕ϱϬϬ
ϴ͕ϲϰϲ͕ϴϬϬ
ϴ͕ϱϬϬ
ϵϰϳ͕ϮϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

;ϲ͕ϴϳϱ͕ϮϬϬͿ
ϴ͕ϱϳϰ͕ϭϬϬ

ϲϮϳ͕ϯϬϬ
ϵϬ͕ϴϬϬ

ϰϭϳ͕ϯϬϬ
;Ϯ͕ϬϮϭ͕ϯϬϬͿ

ϳϲ͕ϮϬϬ
Ϯϰϭ͕ϱϬϬ
ϯϬϬ
Ϯϲ͕ϱϬϬ
Ϯ͕ϳϬϬ
Ψϭ͕Ϭϲϱ͕ϯϬϬ

Ψϱϭ͕ϲϲϲ͕ϬϬϬ

Ψϵϰ͕ϵϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

;ϭϬ͕ϭϬϯ͕ϯϬϬͿ

ϯϵϵ͕ϯϬϬ

;ϲϳϲ͕ϰϬϬͿ
ϯϬϬ
ϭ͕ϰϬϬ

ϭϮϲ͕ϭϬϬ

ΨϱϮϱ͕ϰϬϬ

ϮϮ͕ϲϳϯ͕ϳϬϬ
ϴ͕ϲϲϰ͕ϵϬϬ
ϲϲ͕ϬϬϬ
ϯ͕ϭϴϵ͕ϯϬϬ
ϲ͕ϵϵϰ͕ϱϬϬ
ϴ͕ϴϬϬ
ϵϳϯ͕ϴϬϬ
Ϯ͕ϳϬϬ
ΨϰϮ͕ϱϳϯ͕ϳϬϬ

ΨϬ

ϰ͕ϯϲϭ͕ϵϬϬ
ϭ͕ϳϬϬ
ϮϰϮ͕ϱϬϬ
ϰϰϰ͕ϰϬϬ
Ψϱ͕ϬϱϬ͕ϱϬϬ

ΨϬ

ϭ͕ϱϬϬ͕ϬϬϬ
Ψϭ͕ϱϬϬ͕ϬϬϬ

ΨϬ

ϮϬϮ͕ϱϬϬ
ϲϬϬ
ϱϱϯ͕ϭϬϬ
ϯϱ͕ϯϬϬ
ϯϭϬ͕ϭϬϬ
Ϯϴϳ͕ϴϬϬ
Ψϭ͕ϯϴϵ͕ϰϬϬ

ϭϬϬ
;ΨϭϬ͕ϳϳϳ͕ϵϬϬͿ

'ƌĂŶĚdŽƚĂů

















ŚŝůĚƌĞŶΖƐ:ƵƐƚŝĐĞĞŶƚĞƌƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŚŝůĚƌĞŶΖƐ:ƵƐƚŝĐĞĞŶƚĞƌƐdŽƚĂů

ϰ͕ϯϰϬ͕ϭϬϬ

ϵ͕ϴϬϬ

ϮϰϮ͕ϱϬϬ
ϰϰϯ͕ϬϬϬ
Ψϱ͕ϬϮϱ͕ϲϬϬ

Ψϵ͕ϴϬϬ

ϭ͕ϰϬϬ
Ψϭϱ͕ϬϬϬ

ŽŶƚƌĂĐƚƚƚŽƌŶĞǇƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŽŶƚƌĂĐƚƚƚŽƌŶĞǇƐdŽƚĂů

ϭ͕ϱϬϬ͕ϬϬϬ
Ψϭ͕ϱϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ϭϴϱ͕ϬϬϬ

ϭϰ͕ϮϬϬ

ϯ͕ϯϬϬ
ϲϬϬ
ϭϭ͕ϴϬϬ

ϭϬϬ

ΨϭϬϬ

WƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
WƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝůdŽƚĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů

ϭϭ͕ϵϬϬ
ϭ͕ϳϬϬ

ϱϰϭ͕ϮϬϬ
ϯϱ͕ϯϬϬ
ϳϯ͕ϯϬϬ
Ϯϴϭ͕ϴϬϬ
Ψϭ͕ϭϭϲ͕ϲϬϬ

ΨϮϰϵ͕ϮϬϬ

ϭ͕ϴϬϬ
ϲ͕ϬϬϬ
ΨϮϯ͕ϱϬϬ

Ψϱϵ͕ϯϬϴ͕ϮϬϬ

Ψϯϱϯ͕ϵϬϬ

Ψϭ͕ϭϬϯ͕ϴϬϬ

Ϯϯϱ͕ϬϬϬ

ϭϬϬ

ΨϭϬϬ

ΨϬ

;ΨϭϬ͕ϳϳϳ͕ϳϬϬͿ

ΨϱϮϱ͕ϰϬϬ

ΨϱϬ͕ϱϭϯ͕ϲϬϬ

ϯϬŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞ
ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞdŽƚĂů

ϱ͕ϳϱϴ͕ϰϬϬ

;ϭ͕ϭϬϬͿ

ϭϭϴ͕ϵϬϬ
ϮϮ͕ϳϬϬ

Ϯ͕ϮϬϬ
Ψϱ͕ϳϲϬ͕ϲϬϬ

;Ψϭ͕ϭϬϬͿ

Ψϭϰϭ͕ϲϬϬ

ϭϬϬ
Ψϭϳϭ͕ϬϬϬ

ΨϵϬϬ

ϲ͕Ϭϱϭ͕ϵϬϬ
ϭϴ͕ϴϬϬ
Ϯ͕ϯϬϬ
Ψϲ͕Ϭϳϯ͕ϬϬϬ

ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞdŽƚĂů

Ψϱ͕ϳϲϬ͕ϲϬϬ

;Ψϭ͕ϭϬϬͿ

Ψϭϰϭ͕ϲϬϬ

Ψϭϳϭ͕ϬϬϬ

ΨϵϬϬ

Ψϲ͕Ϭϳϯ͕ϬϬϬ

ϱ͕ϯϮϴ͕ϭϬϬ
ϭ͕ϮϮϭ͕ϬϬϬ

ϳϯϮ͕ϭϬϬ

ϭϳϬ͕ϵϬϬ

ϰ͕ϴϬϬ
;ϯ͕ϵϬϬͿ



ϯϬŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐWƌŽŐƌĂŵƐΘKƉĞƌĂƚŝŽŶƐ

'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ

ĚƵĐĂƚŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ

&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ

dƌĂŶƐĨĞƌƐ
ŽƌƌĞĐƚŝŽŶƐWƌŽŐƌĂŵƐΘKƉĞƌĂƚŝŽŶƐdŽƚĂů



Ϯϰϴ͕ϰϰϳ͕ϳϬϬ

ϯ͕ϴϯϮ͕ϯϬϬ
Ϯ͕ϴϱϲ͕ϯϬϬ

ϰϵ͕ϬϬϬ
ϭ͕ϱϮϵ͕ϲϬϬ
ϯϰϲ͕ϬϬϬ
ϰ͕Ϭϲϰ͕ϱϬϬ

ϯϬϬ͕ϬϬϬ
ϭ͕Ϭϲϯ͕ϵϬϬ
ϮϰϬ͕ϭϬϬ

ΨϮϱϰ͕ϰϯϲ͕ϴϬϬ

Ψϴ͕ϮϵϮ͕ϲϬϬ

ϯϳϳ͕ϱϬϬ
;Ϯϲϳ͕ϴϬϬͿ

;Ϯ͕ϮϬϬͿ
Ψϲ͕ϱϰϵ͕ϭϬϬ

ΨϳϮϵ͕ϵϬϬ

ϭϰ͕ϮϬϬ
ΨϭϮϯ͕ϵϬϬ

Ϯϱϴ͕ϳϭϳ͕ϳϬϬ
ϯ͕ϴϬϵ͕ϱϬϬ
ϰϵ͕ϬϬϬ
ϭ͕ϴϮϵ͕ϲϬϬ
ϭ͕ϰϬϵ͕ϵϬϬ
ϰ͕ϯϬϮ͕ϰϬϬ
ϭϰ͕ϮϬϬ
ΨϮϳϬ͕ϭϯϮ͕ϯϬϬ
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^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ĞƉĂƌƚŵĞŶƚDĞĚŝĐĂů^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞƉĂƌƚŵĞŶƚDĞĚŝĐĂů^ĞƌǀŝĐĞƐdŽƚĂů
:ĂŝůŽŶƚƌĂĐƚŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
:ĂŝůŽŶƚƌĂĐƚŝŶŐdŽƚĂů
ŽƌƌĞĐƚŝŽŶƐdŽƚĂů
ϯ ŽƵƌƚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
ŽŶƚƌĂĐƚƐĂŶĚ>ĞĂƐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŽŶƚƌĂĐƚƐĂŶĚ>ĞĂƐĞƐdŽƚĂů
'ƌĂŶĚ:ƵƌǇ
'ĞŶĞƌĂů&ƵŶĚ
'ƌĂŶĚ:ƵƌǇdŽƚĂů

ϯϬ͕ϴϬϲ͕ϮϬϬ
ϲϭϴ͕ϵϬϬ
Ψϯϭ͕ϰϮϱ͕ϭϬϬ

ϯϮ͕ϳϯϮ͕ϯϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϰϮϱ͕ϴϬϬ
ϯϵ͕ϱϬϬ
ϭϬ͕ϬϬϬ
Ψϰϳϱ͕ϯϬϬ

ϱϮϴ͕ϰϬϬ
ϳϳ͕ϬϬϬ
ΨϲϬϱ͕ϰϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϴ͕ϯϬϬ
ϮϬϬ
Ψϴ͕ϱϬϬ

;ϯϮ͕ϲϱϬ͕ϬϬϬͿ
ϯϯ͕ϬϬϬ͕ϬϬϬ

ΨϬ

'ƌĂŶĚdŽƚĂů
ϯϭ͕ϳϲϴ͕ϳϬϬ
ϭϭϲ͕ϱϬϬ
ϲϮϵ͕ϭϬϬ
ΨϯϮ͕ϱϭϰ͕ϯϬϬ

ϱϬ͕ϬϬϬ
ΨϯϮ͕ϳϴϮ͕ϯϬϬ

ΨϯϱϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϯϮϱ͕ϬϬϬ

ϴϮ͕ϯϬϬ
ϯϯ͕ϯϮϱ͕ϬϬϬ
ϱϬ͕ϬϬϬ
Ψϯϯ͕ϰϱϳ͕ϯϬϬ

Ψϯϭϴ͕ϲϰϰ͕ϮϬϬ

Ψϵ͕ϭϭϳ͕ϵϬϬ

Ψϳ͕ϭϱϰ͕ϱϬϬ

Ψϳϯϴ͕ϰϬϬ

Ψϰϰϴ͕ϵϬϬ

Ψϯϯϲ͕ϭϬϯ͕ϵϬϬ

Ϯ͕ϴϭϱ͕ϲϬϬ
ϰϲϰ͕ϴϬϬ

ϰϯ͕ϵϬϬ

Ϯ͕ϳϱϭ͕ϱϬϬ
ϯϱϰ͕ϯϬϬ

Ψϯ͕ϭϬϱ͕ϴϬϬ

ϭϭϳ͕ϬϱϬ͕ϮϬϬ
ϴϭϵ͕ϭϬϬ
ϭϲ͕ϯϱϬ͕ϬϬϬ
ϳϴϯ͕ϲϬϬ
ϯ͕Ϭϰϰ͕ϭϬϬ
ϭ͕Ϭϵϱ͕ϱϬϬ
Ψϭϯϵ͕ϭϰϮ͕ϱϬϬ

ϭϭϭ͕ϰϯϵ͕ϮϬϬ
ϭϲ͕ϯϰϲ͕ϮϬϬ
ϳϳϬ͕ϮϬϬ
ϯ͕Ϭϰϭ͕ϲϬϬ
ϭ͕Ϭϵϱ͕ϱϬϬ
ΨϭϯϮ͕ϲϵϮ͕ϳϬϬ

ϯϮϱ͕ϬϬϬ

ϯ͕ϴϬϬ
ϭϯ͕ϰϬϬ
Ϯ͕ϱϬϬ
ΨϬ

Ψϯ͕Ϯϵϯ͕ϴϬϬ

ΨϱϬ͕ϮϬϬ

ϭ͕ϲϬϬ

ΨϬ

ϭϲ͕ϳϵϮ͕ϵϬϬ
ϰ͕ϯϰϬ͕ϲϬϬ
Ϯϱϯ͕ϯϬϬ
ΨϮϭ͕ϯϴϲ͕ϴϬϬ

ΨϬ

ϴϬϬ
ΨϴϬϬ

ΨϬ

ϴ͕Ϭϯϵ͕ϲϬϬ
ϯϲ͕ϵϬϬ
ϵϭϰ͕ϬϬϬ
ϲϴ͕ϵϬϬ
ϭϬ͕ϬϬϬ
Ψϵ͕Ϭϲϵ͕ϰϬϬ

ϭϲ͕ϳϬϰ͕ϵϬϬ
ϰ͕ϯϭϴ͕ϯϬϬ
ϮϱϮ͕ϬϬϬ
ΨϮϭ͕Ϯϳϱ͕ϮϬϬ

ΨϬ

Ψϭ͕ϲϬϬ

ϴϲ͕ϰϬϬ
ϮϮ͕ϯϬϬ
ϭ͕ϯϬϬ
ΨϭϭϬ͕ϬϬϬ

ϴϬϬ
ΨϴϬϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϭϵ͕ϰϬϬ
ϯϲ͕ϵϬϬ

;ϱϬϬͿ

ΨϮϱϲ͕ϯϬϬ

;ΨϱϬϬͿ










'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵdŽƚĂů
:ƵƌǇĂŶĚtŝƚŶĞƐƐ&ĞĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
:ƵƌǇĂŶĚtŝƚŶĞƐƐ&ĞĞƐdŽƚĂů
ŽƵƌƚƐdŽƚĂů

ϳ͕ϴϮϬ͕ϳϬϬ
ϵϭϰ͕ϬϬϬ
ϲϴ͕ϵϬϬ
ϭϬ͕ϬϬϬ
Ψϴ͕ϴϭϯ͕ϲϬϬ

ΨϬ

Ϯ͕ϲϭϲ͕ϲϬϬ

ϭϭ͕ϳϬϬ
Ϯ͕ϲϬϬ

ϭϬ͕ϬϬϬ
ΨϮ͕ϲϮϲ͕ϲϬϬ

ΨϬ

Ψϭϰ͕ϯϬϬ

ΨϬ

ΨϬ

Ϯ͕ϲϮϴ͕ϯϬϬ
Ϯ͕ϲϬϬ
ϭϬ͕ϬϬϬ
ΨϮ͕ϲϰϬ͕ϵϬϬ

Ψϭϲϱ͕ϰϬϴ͕ϵϬϬ

ΨϬ

Ψϯ͕ϱϲϲ͕ϬϬϬ

Ψϭϱϵ͕ϳϬϬ

Ψϯ͕ϭϬϱ͕ϴϬϬ

ΨϭϳϮ͕ϮϰϬ͕ϰϬϬ
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^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ϯ 'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ
::ͲŚŝůĚtĞůĨĂƌĞWĂƌĞŶƚĂůĞĨĞŶƐĞ
'ĞŶĞƌĂů&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
::ͲŚŝůĚtĞůĨĂƌĞWĂƌĞŶƚĂůĞĨ͘dŽƚĂů

ΨϬ

::&ĂĐƚƵĂů/ŶŶŽĐĞŶĐĞWĂǇŵĞŶƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
::&ĂĐƚƵĂů/ŶŶŽĐĞŶĐĞWĂǇŵĞŶƚƐdŽƚĂů

ϮϮϴ͕ϯϬϬ
;ϭϴϮ͕ϲϬϬͿ
Ψϰϱ͕ϳϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ΨϬ

ΨϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϵϱ͕ϮϬϬ
ϰϱ͕ϬϬϬ
ϵ͕ϬϬϬ
ϱϵ͕ϯϬϬ
;ϴϲ͕ϯϬϬͿ
ΨϭϮϮ͕ϮϬϬ

ϵϱ͕ϮϬϬ
ϰϱ͕ϬϬϬ
ϵ͕ϬϬϬ
ϱϵ͕ϯϬϬ
;ϴϲ͕ϯϬϬͿ
ΨϭϮϮ͕ϮϬϬ

ΨϬ

ΨϬ

ϮϮϴ͕ϯϬϬ
;ϭϴϮ͕ϲϬϬͿ
Ψϰϱ͕ϳϬϬ

ϲϳ͕ϭϬϬ
ϭϰ͕ϱϳϱ͕ϬϬϬ
Ψϭϰ͕ϲϰϮ͕ϭϬϬ

Ϯ͕ϰϮϬ͕ϬϬϬ
ΨϮ͕ϰϮϬ͕ϬϬϬ

ΨϬ


























:::ĂŝůZĞŝŵďƵƌƐĞŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
:::ĂŝůZĞŝŵďƵƌƐĞŵĞŶƚdŽƚĂů
::^Ăůƚ>ĂŬĞŽƵŶƚǇ:ĂŝůĞĚ,ŽƵƐŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
::^Ăůƚ>ĂŬĞŽƵŶƚǇ:ĂŝůĞĚ,ŽƵƐŝŶŐdŽƚĂ
ŚĂƌĂĐƚĞƌĚƵĐĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŚĂƌĂĐƚĞƌĚƵĐĂƚŝŽŶdŽƚĂů
ŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
Žŵŵ͘ŽŶƌŝŵŝŶĂůĂŶĚ:Ƶǀ͘:ƵƐƚŝĐĞdŽƚĂů
ŵĞƌŐĞŶĐǇ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŵĞƌŐĞŶĐǇ&ƵŶĚdŽƚĂů
ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐdŽƚĂů
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞdŽƚĂů

ϭϯ͕ϵϲϳ͕ϭϬϬ

ΨϬ

ΨϬ

Ψϭϯ͕ϵϲϳ͕ϭϬϬ

;ϭϯ͕ϵϬϬ͕ϬϬϬͿ
ϭϰ͕ϵϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

;ϯϮϱ͕ϬϬϬͿ
;ΨϯϮϱ͕ϬϬϬͿ

Ϯ͕ϰϮϬ͕ϬϬϬ
ΨϮ͕ϰϮϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϮϬϱ͕ϭϬϬ
ϱϮ͕ϯϬϬ
ΨϮϱϳ͕ϰϬϬ

ϯ͕Ϯϵϲ͕ϮϬϬ
ϰ͕ϮϰϬ͕ϴϬϬ
Ϯϲ͕Ϯϲϯ͕ϴϬϬ
ϭϬϰ͕ϲϬϬ
ϭ͕ϵϯϬ͕ϳϬϬ
ϯ͕ϳϳϬ͕ϳϬϬ
Ψϯϵ͕ϲϬϲ͕ϴϬϬ

ϭϬϬ

;ϮϬϱ͕ϮϬϬͿ
;ΨϮϬϱ͕ϮϬϬͿ

ΨϬ

ΨϬ

ΨϭϬϬ

ϯϭϱ͕ϰϬϬ
ϱϬϬ͕ϬϬϬ

ϱϱ͕ϵϬϬ
ϴ͕ϮϬϬ
ϯ͕ϲϬϬ
ϱϲ͕ϲϬϬ
ϲϬϬ
ϰϴ͕ϳϬϬ

ϱϬ͕ϰϬϬ

Ψϭϳϯ͕ϲϬϬ

Ψϱϴ͕ϱϬϬ

ϭϬ͕ϲϮϬ͕ϯϬϬ

Ψϭϭ͕ϰϯϱ͕ϳϬϬ

ϭϱϬ͕ϬϬϬ
ϭϭϳ͕ϯϬϬ

ϱϮ͕ϯϬϬ
ΨϱϮ͕ϯϬϬ

ΨϮϲϳ͕ϯϬϬ

ϯ͕ϴϲϳ͕ϵϬϬ
ϲϮϱ͕ϱϬϬ
ϰ͕Ϯϰϰ͕ϰϬϬ
ϯϲ͕ϵϰϴ͕ϯϬϬ
ϭϬϱ͕ϮϬϬ
ϭ͕ϵϳϵ͕ϵϬϬ
ϯ͕ϳϳϬ͕ϳϬϬ
Ψϱϭ͕ϱϰϭ͕ϵϬϬ

ϳ͕ϲϬϬ
ϱϬϬ

ϭϬϬ͕ϭϬϬ
;ϭϬϬ͕ϭϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϬϬ͕ϭϬϬ
;ϭϬϬ͕ϭϬϬͿ
ΨϬ

ϰ͕ϵϵϵ͕ϯϬϬ
Ψϰ͕ϵϵϵ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϰ͕ϵϵϵ͕ϯϬϬ
Ψϰ͕ϵϵϵ͕ϯϬϬ

ϵϵ͕ϯϬϬ
ϭϭ͕ϴϬϬ
ϭϱ͕ϯϬϬ

ϳϬ͕ϱϬϬ
ϱ͕ϳϬϬ

ϳϴϬ͕ϬϬϬ
ϱ͕Ϭϭϱ͕ϮϬϬ
ϵ͕ϱϬϬ

ΨϭϮϲ͕ϰϬϬ

Ψϳϲ͕ϮϬϬ

Ψϱ͕ϴϬϰ͕ϳϬϬ

ϲ͕ϱϲϯ͕ϮϬϬ
ϭ͕ϰϳϳ͕ϭϬϬ
ϱϲϮ͕ϵϬϬ
;ϮϭϮ͕ϵϬϬͿ
Ψϴ͕ϯϵϬ͕ϯϬϬ

;ϭϲ͕ϵϬϬͿ
;ϭϭϮ͕ϵϬϬͿ
ϭϭϮ͕ϵϬϬ
;Ψϭϲ͕ϵϬϬͿ

ϳ͕ϱϭϯ͕ϬϬϬ
ϱ͕ϬϮϳ͕ϬϬϬ
ϭ͕ϰϵϬ͕ϳϬϬ
ϰϱϬ͕ϬϬϬ
;ϭϬϬ͕ϬϬϬͿ
Ψϭϰ͕ϯϴϬ͕ϳϬϬ
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^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚ
'ĞŶĞƌĂů&ƵŶĚ
ϰ͕ϰϭϱ͕ϲϬϬ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
Ϯϲ͕ϱϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϯϬϬ͕ϬϬϬ
'Žǀ͘KĨĨŝĐĞŽĨDŐŵƚĂŶĚƵĚŐĞƚdŽƚĂů
Ψϰ͕ϳϰϮ͕ϭϬϬ
/ŶĚŝŐĞŶƚĞĨĞŶƐĞŽŵŵŝƐƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
/ŶĚŝŐĞŶƚĞĨĞŶƐĞŽŵŵŝƐƐŝŽŶdŽƚĂů
>ĞZĂǇDĐůůŝƐƚĞƌWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
>ĞZĂǇDĐůůŝƐƚĞƌWƌŽŐƌĂŵdŽƚĂů
^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶdŽƚĂů
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϭϴ͕ϬϬϬ
ϭϵϯ͕ϬϬϬ

ϳϵ͕ϲϬϬ
ϭϭ͕ϵϬϬ

ϯϱ͕ϯϬϬ

ΨϮϭϭ͕ϬϬϬ

Ψϵϭ͕ϱϬϬ

Ψϯϱ͕ϯϬϬ

ΨϬ

ϭϵ͕ϳϬϬ

ϮϮ͕ϮϬϬ

Ϯ͕ϴϴϲ͕ϮϬϬ

Ψϭϵ͕ϳϬϬ

ΨϮϮ͕ϮϬϬ

ΨϮ͕ϴϴϲ͕ϮϬϬ

ϱ͕ϭϱϴ͕ϭϬϬ
ϱϬϮ͕ϱϬϬ
Ψϱ͕ϲϲϬ͕ϲϬϬ

Ϯ͕ϮϯϬ͕ϬϬϬ
ϱϬϮ͕ϱϬϬ
ΨϮ͕ϳϯϮ͕ϱϬϬ

ΨϬ

ϯ͕ϬϬϬ͕ϬϬϬ

ϰ͕ϱϰϴ͕ϱϬϬ
ϮϬϰ͕ϵϬϬ
Ϯϲ͕ϱϬϬ
ϯϬϬ͕ϬϬϬ
Ψϱ͕Ϭϳϵ͕ϵϬϬ

Ϯϳϰ͕ϮϬϬ
ΨϮϳϰ͕ϮϬϬ

Ψϯ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϯ͕ϬϬϬ͕ϬϬϬ
Ϯϳϰ͕ϮϬϬ
Ψϯ͕Ϯϳϰ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

Ψϳϳ͕ϰϯϱ͕ϰϬϬ

Ψϭϱ͕ϲϮϵ͕ϴϬϬ

Ψϰϭϭ͕ϮϬϬ

ΨϭϵϮ͕ϯϬϬ

Ψϵ͕ϱϱϬ͕ϮϬϬ

ΨϭϬϯ͕Ϯϭϴ͕ϵϬϬ

ϭ͕ϱϮϮ͕ϬϬϬ
ϯϵϳ͕ϰϬϬ
ϴϳ͕ϱϬϬ
ϭϮ͕ϵϬϬ
ϭϳ͕ϵϬϬ
ΨϮ͕Ϭϯϳ͕ϳϬϬ

ϲϰ͕ϯϬϬ

ΨϬ

ϳϱ͕Ϯϱϱ͕ϰϬϬ
ϯϵϳ͕ϰϬϬ
Ϯ͕ϬϲϮ͕ϰϬϬ
ϯϯϳ͕ϰϬϬ
Ϯϵϰ͕ϱϬϬ
Ψϳϴ͕ϯϰϳ͕ϭϬϬ

ΨϬ

ϭϴ͕Ϭϵϰ͕ϵϬϬ
ϭ͕ϰϯϴ͕ϰϬϬ
ϲϱϮ͕ϬϬϬ
;ϭ͕ϮϬϰ͕ϰϬϬͿ
Ψϭϴ͕ϵϴϬ͕ϵϬϬ

ΨϬ

Ψϵϳ͕ϯϮϴ͕ϬϬϬ

ϯ :ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐ
WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐdŽƚĂů

ϭ͕ϵϳϮ͕ϬϬϬ
ϯϮϰ͕ϬϬϬ
;ϲϱϮ͕ϮϬϬͿ
Ψϳϲ͕ϮϲϮ͕ϴϬϬ

ŽŵŵƵŶŝƚǇWƌŽǀŝĚĞƌƐ
'ĞŶĞƌĂů&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ŽŵŵƵŶŝƚǇWƌŽǀŝĚĞƌƐdŽƚĂů

ϭϴ͕Ϭϰϴ͕ϳϬϬ
ϭ͕ϰϯϴ͕ϰϬϬ
ϲϱϮ͕ϬϬϬ
;ϭ͕ϮϬϰ͕ϰϬϬͿ
Ψϭϴ͕ϵϯϰ͕ϳϬϬ

Ψϰϲ͕ϮϬϬ

ΨϬ

Ψϵϱ͕ϭϵϳ͕ϱϬϬ

ΨϮϰ͕ϲϬϬ

ΨϮ͕Ϭϯϳ͕ϳϬϬ

Ψϲϴ͕ϮϬϬ

ϯ͕ϯϵϮ͕ϯϬϬ

ϳϭ͕ϮϬϬ
ϭϰ͕ϴϬϬ
ϳϯ͕ϴϬϬ

ϯ͕ϳϬϬ

Ϯ͕ϵϭϭ͕ϬϬϬ
ϮϮϵ͕ϳϬϬ
Ψϲ͕ϱϯϯ͕ϬϬϬ

ϮϮϱ͕ϬϬϬ
ϴϬϬ͕ϬϬϬ
ϭϬ͕ϲϬϬ
Ψϭ͕Ϭϯϱ͕ϲϬϬ

Ψϭϱϵ͕ϴϬϬ

Ψϳ͕ϬϬϬ

ΨϬ

ϯ͕ϲϵϮ͕ϮϬϬ
ϴϭϰ͕ϴϬϬ
Ϯ͕ϵϵϴ͕ϳϬϬ
ϮϮϵ͕ϳϬϬ
Ψϳ͕ϳϯϱ͕ϰϬϬ

Ψϲ͕ϱϯϯ͕ϬϬϬ

Ψϭ͕Ϭϯϱ͕ϲϬϬ

Ψϭϱϵ͕ϴϬϬ

Ψϳ͕ϬϬϬ

ΨϬ

Ψϳ͕ϳϯϱ͕ϰϬϬ

ΨϬ

;ϲ͕ϵϳϱ͕ϲϬϬͿ
ϲ͕ϵϳϱ͕ϲϬϬ
ΨϬ

ϳϰ͕ϲϭϵ͕ϬϬϬ

;ϵϰϵ͕ϵϬϬͿ

ϵϮϴ͕ϯϬϬ
;ΨϮϭ͕ϲϬϬͿ

Ϯ͕ϵϬϬ
ϱϬϬ
ϱϬϬ
Ψϲϴ͕ϮϬϬ
















:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐdŽƚĂů
ϯ KĨĨŝĐĞŽĨƚŚĞ^ƚĂƚĞƵĚŝƚŽƌ
^ƚĂƚĞƵĚŝƚŽƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
^ƚĂƚĞƵĚŝƚŽƌdŽƚĂů
KĨĨŝĐĞŽĨƚŚĞ^ƚĂƚĞƵĚŝƚŽƌdŽƚĂů

ϰϲ͕ϮϬϬ

ϯ WƵďůŝĐ^ĂĨĞƚǇ
ŝǀŝƐŝŽŶŽĨ,ŽŵĞůĂŶĚ^ĞĐƵƌŝƚǇͲŵĞƌŐĞŶĐǇĂŶĚŝƐĂƐƚĞƌDĂŶĂŐĞŵĞŶƚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϭϭ͕ϵϳϱ͕ϲϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϭϭ͕ϵϳϱ͕ϲϬϬͿ
,^ͲŵĞƌŐĞŶĐǇĂŶĚŝƐĂƐƚĞƌDŐŵƚdŽƚĂů
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϯ͕ϯϬϬ

ϱ͕ϬϬϬ͕ϬϬϬ
;ϱ͕ϬϬϬ͕ϬϬϬͿ
ΨϬ
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^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ƌŝǀĞƌ>ŝĐĞŶƐĞ
'ĞŶĞƌĂů&ƵŶĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ƌŝǀĞƌ>ŝĐĞŶƐĞdŽƚĂů

ϯϮ͕ϱϲϭ͕ϵϬϬ
ϮϬϬ͕ϬϬϬ
ϵ͕ϯϬϬ
ϱϳ͕ϬϬϬ
ϭϵϰ͕ϬϬϬ
Ψϯϯ͕ϬϮϮ͕ϮϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

Ϯ͕ϳϬϬ͕ϬϬϬ

ϲϰϰ͕ϳϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϮϬϯ͕ϳϬϬ
ϰϮ͕ϮϬϬ

ϭϲ͕ϵϬϬ
ϭ͕ϰϬϬ
ΨϮ͕ϳϭϲ͕ϵϬϬ

Ψϲϰϲ͕ϭϬϬ

ΨϮϰϱ͕ϵϬϬ

ϭϬϬ͕ϬϬϬ
ΨϭϬϬ͕ϬϬϬ

ϴϰ͕ϳϬϬ
ϭϲ͕ϳϬϬ

ϴ͕ϮϬϬ

ϵ͕ϯϬϬ

'ƌĂŶĚdŽƚĂů
ϮϬϯ͕ϳϬϬ
ϯϱ͕ϵϰϴ͕ϴϬϬ
ϮϬϬ͕ϬϬϬ
Ϯϲ͕ϮϬϬ
ϱϴ͕ϰϬϬ
Ϯϵϰ͕ϬϬϬ
Ψϯϲ͕ϳϯϭ͕ϭϬϬ























ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚdŽƚĂů

ϭ͕ϰϰϲ͕ϮϬϬ

WĞĂĐĞKĨĨŝĐĞƌƐΖ^ƚĂŶĚĂƌĚƐĂŶĚdƌĂŝŶŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WĞĂĐĞKĨĨŝĐĞƌƐΖ^ƚĂŶĚĂƌĚƐΘdƌĂŝŶŝŶŐdŽƚĂů
WƵďůŝĐ^ĂĨĞƚǇWƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
W^WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐdŽƚĂů

ΨϬ

ϭϱϬ͕ϬϬϬ
;ϭϱϬ͕ϬϬϬͿ
ΨϬ

ΨϬ

ϱϳ͕ϴϬϬ
ϭϬϬ
ϭ͕ϯϮϯ͕ϴϬϬ
ϲ͕ϯϵϭ͕ϰϬϬ
ϭϲ͕ϮϬϬ
Ψϳ͕ϳϴϵ͕ϯϬϬ

ϯϬϬ͕ϬϬϬ
ϮϬ͕ϬϰϬ͕ϯϬϬ
ϱϬϴ͕ϭϬϬ
ΨϮϭ͕ϵϵϰ͕ϲϬϬ

ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚͲEĂƚŝŽŶĂů'ƵĂƌĚZĞƐƉŽŶƐĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϭϱϬ͕ϬϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϭϱϬ͕ϬϬϬͿ
ŵĞƌ͘DŐŵƚͲEĂƚ͘'ƵĂƌĚZĞƐƉŽŶƐĞdŽƚĂů
ΨϬ
,ŝŐŚǁĂǇ^ĂĨĞƚǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
,ŝŐŚǁĂǇ^ĂĨĞƚǇdŽƚĂů

ΨϯϬϵ͕ϯϬϬ

ϭ͕ϱϰϴ͕ϰϬϬ
ϭϲ͕ϳϬϬ
ϯϬϬ͕ϬϬϬ
ϮϮ͕ϵϰϵ͕ϬϬϬ
ϱϰϲ͕ϰϬϬ
ΨϮϱ͕ϯϲϬ͕ϱϬϬ

Ϯ͕ϵϬϴ͕ϳϬϬ
ΨϮ͕ϵϬϴ͕ϳϬϬ

ΨϬ

ϱϳ͕ϰϬϬ
ϭ͕ϯϮϯ͕ϴϬϬ
ϲ͕ϯϱϯ͕ϱϬϬ
ϭϲ͕ϮϬϬ
Ψϳ͕ϳϱϬ͕ϵϬϬ

ϯϱ͕ϱϬϬ
Ψϭϯϲ͕ϵϬϬ

ΨϬ

Ϯ͕ϴϬϬ
Ψϭϭ͕ϬϬϬ

ΨϬ

ϰϬϬ
ϭϬϬ
ϯϲ͕ϰϬϬ

ϭ͕ϱϬϬ

Ψϯϲ͕ϵϬϬ

Ψϭ͕ϱϬϬ

Ϯ͕ϭϬϬ
ϯϬϬ
ϳϮ͕ϯϬϬ

ϯϵ͕ϮϬϬ
;Ϯϲ͕ϬϬϬͿ

ΨϱϬϬ͕ϬϬϬ

ϭ͕ϲϬϬ
Ψϳϲ͕ϯϬϬ

;ϲϬϬͿ
ΨϭϮ͕ϲϬϬ

ϭ͕ϴϲϬ͕ϬϬϬ
ϭϬ͕ϰϭϬ͕ϯϬϬ

ϭ͕ϲϬϭ͕ϯϬϬ
ϯϬϯ͕ϴϬϬ

ϳϮϭ͕ϰϬϬ

ϮϴϮ͕ϬϬϬ

ϭϳϲ͕ϵϬϬ
ϭϵϯ͕ϵϬϬ
ϮϬ͕ϲϬϬ
ϮϬϭ͕ϵϬϬ
ϭϬ͕ϯϬϬ

;ϴ͕ϯϬϬͿ
ϯϭ͕ϬϬϬ
ϭ͕ϭϬϬ
Ϯϵ͕ϳϬϬ
ϱϬϬ

ΨϭϮ͕ϱϱϮ͕ϯϬϬ

ΨϮ͕ϱϬϴ͕ϳϬϬ

ΨϬ

ϭϯϯ͕ϯϬϬ
ϰ͕ϬϳϮ͕ϯϬϬ

ϮϬϬ͕ϬϬϬ

ϱϬϬ͕ϬϬϬ
ϳϮ͕ϱϬϬ
Ψϰ͕Ϯϳϴ͕ϭϬϬ

ϴϭ͕ϲϴϵ͕ϯϬϬ
ϱ͕ϰϵϱ͕ϱϬϬ
ϭϭ͕ϵϲϲ͕ϴϬϬ
ϯ͕ϳϯϬ͕ϵϬϬ
ϭ͕ϴϲϭ͕ϵϬϬ
ϭϭ͕ϴϬϬ͕ϬϬϬ
ϭ͕ϬϮϱ͕ϰϬϬ
ϭϱ͕ϬϬϬ
ϱϳϰ͕ϴϬϬ
Ψϭϭϴ͕ϭϱϵ͕ϲϬϬ

ϱϬϬ͕ϬϬϬ

Ψϳϳϱ͕ϰϬϬ

ΨϳϬϬ͕ϬϬϬ

ϯϵϬ͕ϬϬϬ
ϭϮϱ͕ϬϬϬ

Ψϱϭϱ͕ϬϬϬ

ϭϳϰ͕ϲϬϬ
ϮϬϬ͕ϯϬϬ
ϰ͕ϭϭϴ͕ϲϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϳϯ͕ϱϬϬ
Ψϱ͕ϱϲϳ͕ϬϬϬ

ϴϲ͕ϮϲϮ͕ϬϬϬ
ϭϬ͕ϴϯϵ͕ϭϬϬ
ϱ͕ϰϵϱ͕ϱϬϬ
ϭϮ͕ϭϯϱ͕ϰϬϬ
ϯ͕ϵϱϱ͕ϴϬϬ
Ϯ͕ϭϲϱ͕ϲϬϬ
ϭϮ͕Ϭϯϭ͕ϲϬϬ
ϭ͕Ϭϯϲ͕ϮϬϬ
ϭϱ͕ϬϬϬ
ϱϳϰ͕ϴϬϬ
Ψϭϯϰ͕ϱϭϭ͕ϬϬϬ
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^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ƵƌĞĂƵŽĨƌŝŵŝŶĂů/ĚĞŶƚŝĨŝĐĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ƵƌĞĂƵŽĨƌŝŵŝŶĂů/ĚĞŶƚŝĨŝĐĂƚŝŽŶdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

Ϯ͕ϲϯϱ͕ϯϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϳϬϬ
ϭϬϬ
ϳϴ͕ϯϬϬ
ϭϯϳ͕ϮϬϬ
ϱϬϬ

ϭϬϬ
ϵ͕ϯϬϬ
ϭϲ͕ϱϬϬ
ϭϬϬ

ϮϱϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϮϬ͕ϬϬϬ
;ϭϱ͕ϮϬϬͿ

'ƌĂŶĚdŽƚĂů

ϰ͕ϬϮϴ͕ϳϬϬ
ϲ͕Ϭϯϲ͕ϮϬϬ
Ϯϲ͕ϳϬϬ
ϭ͕ϲϬϬ
ΨϭϮ͕ϳϮϴ͕ϱϬϬ

ΨϬ

ΨϮϭϲ͕ϴϬϬ

ΨϮϲ͕ϬϬϬ

;ϭ͕ϯϬϬͿ
ΨϱϬϯ͕ϱϬϬ

Ϯ͕ϴϴϲ͕ϭϬϬ
ϮϱϬ͕ϭϬϬ
ϰ͕ϭϯϲ͕ϯϬϬ
ϲ͕ϭϳϰ͕ϳϬϬ
Ϯϳ͕ϯϬϬ
ϯϬϬ
Ψϭϯ͕ϰϳϰ͕ϴϬϬ

Ψϭϵϳ͕ϵϯϯ͕ϵϬϬ

Ψϭϴ͕ϲϳϳ͕ϵϬϬ

Ψϯ͕ϲϮϭ͕ϳϬϬ

Ψϭ͕ϬϳϮ͕ϰϬϬ

ΨϮ͕ϭϮϳ͕ϴϬϬ

ΨϮϮϯ͕ϰϯϯ͕ϳϬϬ

Ϯϭ͕ϱϬϬ
Ϯ͕ϰϬϬ
ϭϳ͕ϴϬϬ
ϰϬ͕ϳϬϬ

ϯϬ͕ϵϬϬ

ΨϬ

ϭ͕Ϭϳϴ͕ϵϬϬ
Ϯ͕ϰϬϬ
ϴϳϮ͕ϬϬϬ
Ϯ͕Ϭϯϭ͕ϴϬϬ
ϯϵϳ͕ϵϬϬ
Ψϰ͕ϯϴϯ͕ϬϬϬ


WƵďůŝĐ^ĂĨĞƚǇdŽƚĂů





ϯ ^ƚĂƚĞdƌĞĂƐƵƌĞƌ
^ƚĂƚĞdƌĞĂƐƵƌĞƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WƌŝǀĂƚĞWƵƌƉŽƐĞdƌƵƐƚ&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
^ƚĂƚĞdƌĞĂƐƵƌĞƌdŽƚĂů

ϭ͕ϬϮϲ͕ϱϬϬ

Ψϯ͕ϴϭϵ͕ϳϬϬ

ϯϱϲ͕ϲϬϬ
Ψϯϱϴ͕ϮϬϬ

ΨϴϮ͕ϰϬϬ

ϱϮ͕ϳϬϬ
;Ϯ͕ϮϬϬͿ
ϰϭ͕ϯϬϬ
ΨϭϮϮ͕ϳϬϬ

Ψϯ͕ϴϭϵ͕ϳϬϬ

Ψϯϱϴ͕ϮϬϬ

ΨϴϮ͕ϰϬϬ

ΨϭϮϮ͕ϳϬϬ

ΨϬ

Ψϰ͕ϯϴϯ͕ϬϬϬ



ϯ hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇ
ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐŝǀŝƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐŝǀŝƐŝŽŶdŽƚĂů

ϵ͕ϵϵϭ͕ϭϬϬ
Ψϵ͕ϵϵϭ͕ϭϬϬ

ϭϯ͕ϬϬϬ͕ϬϬϬ
Ψϭϯ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ϱ͕ϭϴϴ͕ϬϬϬ
Ψϱ͕ϭϴϴ͕ϬϬϬ

Ϯϴ͕ϭϳϵ͕ϭϬϬ
ΨϮϴ͕ϭϳϵ͕ϭϬϬ



hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇdŽƚĂů

Ψϵ͕ϵϵϭ͕ϭϬϬ

Ψϭϯ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

Ψϱ͕ϭϴϴ͕ϬϬϬ

ΨϮϴ͕ϭϳϵ͕ϭϬϬ

ΨϵϰϬ͕ϬϯϮ͕ϱϬϬ

Ψϱϴ͕ϭϵϲ͕ϴϬϬ

;Ψϴ͕Ϯϰϲ͕ϬϬϬͿ

ΨϮϬ͕ϵϰϳ͕ϬϬϬ

Ψϭ͕ϬϮϵ͕ϮϬϵ͕ϬϬϬ






^ƚĂƚĞdƌĞĂƐƵƌĞƌdŽƚĂů



KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů



ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϯϬƚƚŽƌŶĞǇ'ĞŶĞƌĂů
>ŝƚŝŐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ŝƚŝŐĂƚŝŽŶ&ƵŶĚdŽƚĂů














ƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů
ϯ 'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ
ƌŝŵĞsŝĐƚŝŵZĞƉĂƌĂƚŝŽŶƐ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ƌŝŵĞsŝĐƚŝŵZĞƉĂƌĂƚŝŽŶƐdŽƚĂů
:ƵƐƚŝĐĞƐƐŝƐƚĂŶĐĞ'ƌĂŶƚ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
:ƵƐƚŝĐĞƐƐŝƐƚĂŶĐĞ'ƌĂŶƚ&ƵŶĚdŽƚĂů

ϳϵϵ͕ϵϬϬ
ϭ͕ϵϵϯ͕ϯϬϬ

ϭ͕ϲϬϬ

Ψϭϴ͕Ϯϳϴ͕ϳϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
ϭ͕Ϭϯϳ͕ϬϬϬ
;ϳϯϳ͕ϬϬϬͿ
Ψϭ͕ϯϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϬϬϬ͕ϬϬϬ
ϭ͕Ϭϯϳ͕ϬϬϬ
;ϳϯϳ͕ϬϬϬͿ
Ψϭ͕ϯϬϬ͕ϬϬϬ

Ψϭ͕ϯϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭ͕ϯϬϬ͕ϬϬϬ

ΨϬ

ϯ͕ϬϬϲ͕ϵϬϬ
ϲ͕ϴϱϴ͕ϯϬϬ
ϰ͕ϳϴϳ͕ϲϬϬ
;ϱ͕ϯϱϭ͕ϴϬϬͿ
Ψϵ͕ϯϬϭ͕ϬϬϬ

ΨϬ

ϭ͕ϱϴϯ͕ϬϬϬ
ϭ͕ϭϲϴ͕ϮϬϬ
;ϭ͕ϯϮϬ͕ϭϬϬͿ
Ψϭ͕ϰϯϭ͕ϭϬϬ

ϯ͕ϬϬϲ͕ϵϬϬ
ϲ͕ϴϭϲ͕ϯϬϬ
ϰ͕ϳϴϳ͕ϲϬϬ
;ϱ͕ϯϱϭ͕ϴϬϬͿ
Ψϵ͕Ϯϱϵ͕ϬϬϬ

ϭ͕ϱϴϯ͕ϬϬϬ
ϭ͕ϭϲϴ͕ϮϬϬ
;ϭ͕ϯϮϬ͕ϭϬϬͿ
Ψϭ͕ϰϯϭ͕ϭϬϬ

ϰϮ͕ϬϬϬ

ΨϰϮ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ
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^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
^ƚĂƚĞůĞĐƚŝŽŶƐ'ƌĂŶƚ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƚĂƚĞůĞĐƚŝŽŶƐ'ƌĂŶƚ&ƵŶĚdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

Ϯϭϰ͕ϰϬϬ
ϱ͕ϱϬϬ
ΨϮϭϵ͕ϵϬϬ

Ϯ͕Ϭϱϱ͕ϱϬϬ
ΨϮ͕Ϭϱϱ͕ϱϬϬ

ΨϬ

ΨϬ

DƵŶŝĐŝƉĂů/ŶĐŽƌƉŽƌĂƚŝŽŶǆƉĞŶĚĂďůĞ^ƉĞĐŝĂůZĞǀĞŶƵĞ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
DƵŶ͘/ŶĐ͘ǆƉĞŶĚĂďůĞ^Ɖ͘ZĞǀ͘&ƵŶĚdŽƚĂů
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

'ƌĂŶĚdŽƚĂů
Ϯ͕Ϯϲϵ͕ϵϬϬ
ϱ͕ϱϬϬ
ΨϮ͕Ϯϳϱ͕ϰϬϬ

ϰϬ͕ϬϬϬ
ΨϰϬ͕ϬϬϬ

ϰϬ͕ϬϬϬ
ΨϰϬ͕ϬϬϬ

ϲ͕ϱϬϬ



























::ͲŚŝůĚtĞůĨĂƌĞWĂƌĞŶƚĂůĞĨĞŶƐĞ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
::ͲŚŝůĚtĞůĨĂƌĞWĂƌĞŶƚĂůĞĨ͘&ƵŶĚdŽƚ
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞdŽƚĂů

ϭ͕ϬϬϬ
ϯϯ͕ϮϬϬ
;ϮϮ͕ϯϬϬͿ
Ψϭϭ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϲ͕ϱϬϬ

ϲ͕ϱϬϬ
ϭ͕ϬϬϬ
ϯϯ͕ϮϬϬ
;ϮϮ͕ϯϬϬͿ
Ψϭϴ͕ϰϬϬ

ΨϭϬ͕ϵϮϭ͕ϵϬϬ

ΨϮ͕Ϭϵϳ͕ϱϬϬ

ΨϬ

ΨϬ

Ψϰϲ͕ϱϬϬ

Ψϭϯ͕Ϭϲϱ͕ϵϬϬ

ϭϬϭ͕ϯϬϬ

;ϴ͕ϬϬϬͿ

ΨϬ

ΨϭϬϭ͕ϯϬϬ

;Ψϴ͕ϬϬϬͿ

ΨϬ

ϰ͕Ϭϰϰ͕ϱϬϬ
ϯ͕ϵϮϰ͕ϴϬϬ
;ϯ͕ϳϳϰ͕ϭϬϬͿ
Ψϰ͕ϭϵϱ͕ϮϬϬ

ΨϬ

ΨϭϬϭ͕ϯϬϬ

;Ψϴ͕ϬϬϬͿ

ΨϬ

Ψϰ͕ϭϵϱ͕ϮϬϬ

ΨϭϬϭ͕ϯϬϬ

;Ψϴ͕ϬϬϬͿ

ϯ WƵďůŝĐ^ĂĨĞƚǇ
ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽůĐƚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϯ͕ϵϱϭ͕ϮϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϯ͕ϵϮϰ͕ϴϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϯ͕ϳϳϰ͕ϭϬϬͿ
ůĐ͘Ğǀ͘ŽŶƚƌŽůĐƚŶĨŽƌĐĞ͘&ƵŶĚdŽƚĂů
Ψϰ͕ϭϬϭ͕ϵϬϬ
WƵďůŝĐ^ĂĨĞƚǇdŽƚĂů
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϯ WƵďůŝĐ^ĂĨĞƚǇ
&ŝƌĞĐĂĚĞŵǇ^ƵƉƉŽƌƚĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ŝƌĞĐĂĚĞŵǇ^ƵƉƉŽƌƚĐĐŽƵŶƚdŽƚĂů

Ψϰ͕ϭϬϭ͕ϵϬϬ
Ψϭϲ͕ϯϮϯ͕ϴϬϬ

Ψϰϲ͕ϱϬϬ

Ψϭϴ͕ϱϲϭ͕ϭϬϬ

Ψϰ͕ϮϬϬ͕ϬϬϬ

;ϰ͕ϮϬϬ͕ϬϬϬͿ
ϰ͕ϮϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϰ͕ϮϬϬ͕ϬϬϬ
Ψϰ͕ϮϬϬ͕ϬϬϬ

Ψϰ͕ϮϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϰ͕ϮϬϬ͕ϬϬϬ

Ϯϭϲ͕ϬϬϬ
ΨϮϭϲ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϭϲ͕ϬϬϬ
ΨϮϭϲ͕ϬϬϬ

ϮϮ͕ϮϬϬ

;ϭ͕ϳϬϬ͕ϬϬϬͿ
ϰ͕ϱϴϲ͕ϮϬϬ

ΨϬ

ϴ͕ϳϬϬ
Ϯ͕ϲϬϬ
;ϭϭ͕ϯϬϬͿ
ΨϬ

;ϭ͕ϬϬϬͿ
ΨϮϭ͕ϮϬϬ

ΨϮ͕ϴϴϲ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϯϬϬ͕ϬϬϬ
ΨϯϬϬ͕ϬϬϬ

ϯϬϬ͕ϬϬϬ
ΨϯϬϬ͕ϬϬϬ

ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲK:dŽƚĂů

ΨϮ͕ϰϱϬ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϮϭ͕ϮϬϬ

Ψϯ͕ϭϴϲ͕ϮϬϬ

Ψϱ͕ϲϱϳ͕ϴϬϬ

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů

Ψϲ͕ϲϱϬ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϮϭ͕ϮϬϬ

Ψϯ͕ϭϴϲ͕ϮϬϬ

Ψϵ͕ϴϱϳ͕ϴϬϬ

WƵďůŝĐ^ĂĨĞƚǇdŽƚĂů
ϯϵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲK:
'&ZͲE^ƉĞĐŝŵĞŶĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'&ZͲE^ƉĞĐŝŵĞŶĐĐŽƵŶƚdŽƚĂů
'&ZͲ/ŶĚŝŐĞŶƚĞĨĞŶƐĞZĞƐŽƵƌĐĞƐĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐĨĞƌƐ
'&ZͲ/ŶĚŝŐĞŶƚĞĨ͘ZĞƐŽƵƌĐĞƐĐĐƚdŽƚĂů

ϰ͕ϮϬϬ͕ϬϬϬ

ΨϮ͕Ϭϵϳ͕ϱϬϬ

Ϯ͕Ϯϯϰ͕ϰϬϬ

ΨϮ͕Ϯϯϰ͕ϰϬϬ

WŽƐƚŝƐĂƐƚĞƌZĞĐŽǀĞƌǇĂŶĚDŝƚŝŐĂƚŝŽŶZĞƐƚĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
WŽƐƚŝƐĂƐƚĞƌZĞĐ͘ĂŶĚDŝƚ͘ZĞƐƚĐĐƚdŽƚĂů

ϱϲϱ͕ϯϬϬ
ϰ͕ϱϴϴ͕ϴϬϬ
;ϭϮ͕ϯϬϬͿ
Ψϱ͕ϭϰϭ͕ϴϬϬ
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^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϯϬƚƚŽƌŶĞǇ'ĞŶĞƌĂů
/^&ͲƚƚŽƌŶĞǇ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/^&ͲƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭ͕ϮϬϵ͕ϴϬϬ

'ƌĂŶĚdŽƚĂů

ϭϰϴ͕ϲϬϬ
ϮϬ͕ϵϴϱ͕ϯϬϬ
ΨϮϭ͕ϭϯϯ͕ϵϬϬ

ϳϲϲ͕ϮϬϬ
ϭϬ͕ϰϬϵ͕ϱϬϬ
Ψϭϭ͕ϭϳϱ͕ϳϬϬ

ΨϬ

Ψϭ͕ϮϬϵ͕ϴϬϬ

ΨϬ

Ϯ͕ϭϮϰ͕ϲϬϬ
ϯϭ͕ϯϵϰ͕ϴϬϬ
Ψϯϯ͕ϱϭϵ͕ϰϬϬ

ΨϮϭ͕ϭϯϯ͕ϵϬϬ

Ψϭϭ͕ϭϳϱ͕ϳϬϬ

ΨϬ

Ψϭ͕ϮϬϵ͕ϴϬϬ

ΨϬ

Ψϯϯ͕ϱϭϵ͕ϰϬϬ

Ϯϴ͕ϴϰϯ͕ϱϬϬ
ϳ͕ϯϲϯ͕ϯϬϬ
;ϳ͕ϵϵϳ͕ϭϬϬͿ
ΨϮϴ͕ϮϬϵ͕ϳϬϬ

ϲϱϲ͕ϱϬϬ

Ϯϰϲ͕ϮϬϬ

;ϭϲ͕ϯϬϬͿ

Ψϲϱϲ͕ϱϬϬ

ΨϮϰϲ͕ϮϬϬ

;Ψϭϲ͕ϯϬϬͿ

ΨϬ

Ϯϵ͕ϳϮϵ͕ϵϬϬ
ϳ͕ϯϲϯ͕ϯϬϬ
;ϳ͕ϵϵϳ͕ϭϬϬͿ
ΨϮϵ͕Ϭϵϲ͕ϭϬϬ

ΨϮϴ͕ϮϬϵ͕ϳϬϬ

Ψϲϱϲ͕ϱϬϬ

ΨϮϰϲ͕ϮϬϬ

;Ψϭϲ͕ϯϬϬͿ

ΨϬ

ΨϮϵ͕Ϭϵϲ͕ϭϬϬ














ϯϬŽƌƌĞĐƚŝŽŶƐ
hƚĂŚŽƌƌĞĐƚŝŽŶĂů/ŶĚƵƐƚƌŝĞƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚŽƌƌĞĐƚŝŽŶĂů/ŶĚƵƐƚƌŝĞƐdŽƚĂů
ŽƌƌĞĐƚŝŽŶƐdŽƚĂů
ϯ WƵďůŝĐ^ĂĨĞƚǇ
>ŽĐĂů'ŽǀƚŵĞƌŐĞŶĐǇZĞƐƉŽŶƐĞ>ŽĂŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ŽĐĂů'ŽǀƚŵĞƌ͘ZĞƐƉŽŶƐĞ>ŽĂŶ&ƵŶĚdŽƚĂ
WƵďůŝĐ^ĂĨĞƚǇdŽƚĂů
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
ϯϬƚƚŽƌŶĞǇ'ĞŶĞƌĂů
&ŝŶĂŶĐŝĂůƌŝŵĞƐdƌƵƐƚ&ƵŶĚ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
&ŝŶĂŶĐŝĂůƌŝŵĞƐdƌƵƐƚ&ƵŶĚdŽƚĂů

Ϯϯϳ͕ϴϬϬ
;Ϯϯϳ͕ϴϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϯϳ͕ϴϬϬ
;Ϯϯϳ͕ϴϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϰϵ͕ϯϰϯ͕ϲϬϬ

Ψϭϭ͕ϴϯϮ͕ϮϬϬ

ΨϮϰϲ͕ϮϬϬ

Ψϭ͕ϭϵϯ͕ϱϬϬ

ΨϬ

ΨϲϮ͕ϲϭϱ͕ϱϬϬ

ϭ͕ϮϮϱ͕ϬϬϬ
Ψϭ͕ϮϮϱ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϮϮϱ͕ϬϬϬ
Ψϭ͕ϮϮϱ͕ϬϬϬ

Ψϭ͕ϮϮϱ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭ͕ϮϮϱ͕ϬϬϬ


ƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů








ϯ ^ƚĂƚĞdƌĞĂƐƵƌĞƌ
hƚĂŚEĂǀĂũŽZŽǇĂůƚŝĞƐ,ŽůĚŝŶŐ&ƵŶĚ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚEĂǀĂũŽZŽǇĂůƚŝĞƐ,ŽůĚŝŶŐ&ƵŶĚdŽƚĂů
^ƚĂƚĞdƌĞĂƐƵƌĞƌdŽƚĂů
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐdŽƚĂů

 'ƌĂŶĚdŽƚĂů

ϲϴϭ͕ϮϬϬ
ϯ͕ϯϭϴ͕ϴϬϬ
ϳϲ͕ϲϬϱ͕ϴϬϬ
;ϳϴ͕ϯϬϳ͕ϲϬϬͿ
ΨϮ͕Ϯϵϴ͕ϮϬϬ

ϭ͕ϰϬϬ

ΨϬ

ΨϬ

Ψϭ͕ϰϬϬ

ΨϬ

ϲϴϮ͕ϲϬϬ
ϯ͕ϯϭϴ͕ϴϬϬ
ϳϲ͕ϲϬϱ͕ϴϬϬ
;ϳϴ͕ϯϬϳ͕ϲϬϬͿ
ΨϮ͕Ϯϵϵ͕ϲϬϬ

ΨϮ͕Ϯϵϴ͕ϮϬϬ

ΨϬ

ΨϬ

Ψϭ͕ϰϬϬ

ΨϬ

ΨϮ͕Ϯϵϵ͕ϲϬϬ

Ψϯ͕ϱϮϯ͕ϮϬϬ

ΨϬ

ΨϬ

Ψϭ͕ϰϬϬ

ΨϬ

Ψϯ͕ϱϮϰ͕ϲϬϬ

Ψϭ͕Ϭϭϱ͕ϴϳϯ͕ϱϬϬ

ΨϳϮ͕ϭϮϲ͕ϱϬϬ

Ψϭϴ͕ϲϮϲ͕ϮϬϬ

ΨϮϰ͕ϭϳϵ͕ϳϬϬ

Ψϭ͕ϭϮϯ͕ϳϲϴ͕ϬϬϬ

;Ψϳ͕Ϭϯϳ͕ϵϬϬͿ
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 dĂďůĞϮͲĞƚĂŝůŽĨ,͘͘ϴ;^ƚĂƚĞŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶŝůůĨŽƌ&zϮϬϮϬͿ

























^ĂůĂƌǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϯϬƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů
ŚŝůĚƌĞŶΖƐ:ƵƐƚŝĐĞĞŶƚĞƌƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŚŝůĚƌĞŶΖƐ:ƵƐƚŝĐĞĞŶƚĞƌƐdŽƚĂů
WƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
WƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝůdŽƚĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů

ϱϮϲ͕ϴϬϬ

ϰ͕ϭϬϬ
ϰϬϬ
Ψϭϲϲ͕ϭϬϬ

ϯ͕ϱϬϬ
ϰϬϬ
Ψϭϯϳ͕ϰϬϬ

ϭϬ͕ϮϬϬ

Ϯ͕ϬϬϬ

ϭ͕ϬϬϬ
Ψϭϭ͕ϮϬϬ

ϮϬϬ
ΨϮ͕ϮϬϬ

Ϯ͕ϳϬϬ

ϳϬϬ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ

;ϭϮ͕ϮϬϬͿ

ϭϭ͕ϳϬϬ
ϯϳ͕ϮϬϬ

;ϭ͕ϲϬϬͿ
;ϱ͕ϬϬϬͿ
;ϲϬϬͿ
;ϭϬϬͿ
;Ψϭϵ͕ϱϬϬͿ

;ϯϬϬͿ
ϭ͕ϳϬϬ
ϮϬϬ
Ψϭ͕ϵϬϬ

;ΨϯϬϬͿ

;ϭϬϬͿ

ϴ͕ϰϬϬ
ϭ͕ϯϬϬ
ϰ͕ϮϬϬ
Ψϭϲ͕ϲϬϬ

Ϯ͕ϬϬϬ
ϯϬϬ
ϭ͕ϭϬϬ
Ψϰ͕ϭϬϬ

ϲϬϬ
ϭ͕ϲϬϬ
ϮϬϬ
ϵϬϬ
Ψϯ͕ϯϬϬ

ΨϴϬϵ͕ϭϬϬ

ΨϭϳϮ͕ϰϬϬ

ΨϭϰϮ͕ϲϬϬ

ϭϬϬ͕ϳϬϬ

Ϯϭ͕ϬϬϬ

ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞdŽƚĂů

ŽƌƌĞĐƚŝŽŶƐdŽƚĂů

ϭϭϮ͕ϳϬϬ

ϱϲ͕ϬϬϬ
ϭϳϲ͕ϳϬϬ
ϯϬϬ
ϭϵ͕ϱϬϬ
Ϯ͕ϬϬϬ
Ψϳϴϭ͕ϯϬϬ

ΨϭϬϬ͕ϳϬϬ

ĞƉĂƌƚŵĞŶƚDĞĚŝĐĂů^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞƉĂƌƚŵĞŶƚDĞĚŝĐĂů^ĞƌǀŝĐĞƐdŽƚĂů

ZĞƚŝƌĞŵĞŶƚ

ϵϬ͕ϴϬϬ
ϭϬ͕ϭϬϬ
ϯϮ͕ϲϬϬ

ϯϬŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞ
ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞdŽƚĂů

ϯϬŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐWƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ŽƌƌĞĐƚŝŽŶƐWƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐdŽƚĂů

,ĞĂůƚŚĐĂƌĞ

ϲϮϳ͕ϯϬϬ
ϵϬ͕ϴϬϬ
ϳϲ͕ϮϬϬ
Ϯϰϭ͕ϱϬϬ
ϯϬϬ
Ϯϲ͕ϱϬϬ
Ϯ͕ϳϬϬ
Ψϭ͕Ϭϲϱ͕ϯϬϬ

ϭϭ͕ϵϬϬ
ϭ͕ϳϬϬ
ϭ͕ϰϬϬ
Ψϭϱ͕ϬϬϬ

;ϮϬϬͿ
;ΨϱϬϬͿ

ϯ͕ϯϬϬ
ϲϬϬ
ϭϭ͕ϴϬϬ
ϭ͕ϴϬϬ
ϲ͕ϬϬϬ
ΨϮϯ͕ϱϬϬ

;ΨϮϬ͕ϯϬϬͿ

Ψϭ͕ϭϬϯ͕ϴϬϬ

;Ϯ͕ϴϬϬͿ

;ϮϬϬͿ

ΨϮϭ͕ϬϬϬ

ϮϮ͕ϳϬϬ
ΨϮϮ͕ϳϬϬ

;ΨϮ͕ϴϬϬͿ

ϭϭϴ͕ϵϬϬ
ϮϮ͕ϳϬϬ
Ψϭϰϭ͕ϲϬϬ

ΨϭϬϬ͕ϳϬϬ

ΨϮϭ͕ϬϬϬ

ΨϮϮ͕ϳϬϬ

;ΨϮ͕ϴϬϬͿ

Ψϭϰϭ͕ϲϬϬ

ϰ͕Ϭϲϱ͕ϰϬϬ

ϭ͕ϯϳϬ͕ϭϬϬ

;ϭϬϳ͕ϰϬϬͿ

ϱ͕ϯϮϴ͕ϭϬϬ
ϭ͕ϮϮϭ͕ϬϬϬ
Ψϲ͕ϱϰϵ͕ϭϬϬ

Ψϰ͕Ϭϲϱ͕ϰϬϬ

Ψϭ͕ϯϳϬ͕ϭϬϬ

ϰϮϲ͕ϴϬϬ

ϭϭϭ͕ϭϬϬ

ϭ͕ϮϮϭ͕ϬϬϬ
Ψϭ͕ϮϮϭ͕ϬϬϬ

;ΨϭϬϳ͕ϰϬϬͿ

;ϵ͕ϱϬϬͿ
;Ψϵ͕ϱϬϬͿ

ϱϮϴ͕ϰϬϬ
ϳϳ͕ϬϬϬ
ΨϲϬϱ͕ϰϬϬ

ΨϰϮϲ͕ϴϬϬ

Ψϭϭϭ͕ϭϬϬ

ϳϳ͕ϬϬϬ
Ψϳϳ͕ϬϬϬ

Ψϰ͕ϰϵϮ͕ϮϬϬ

Ψϭ͕ϰϴϭ͕ϮϬϬ

Ψϭ͕Ϯϵϴ͕ϬϬϬ

;Ψϭϭϲ͕ϵϬϬͿ

Ψϳ͕ϭϱϰ͕ϱϬϬ

Ϯ͕Ϯϭϴ͕ϱϬϬ

ϲϬϮ͕ϰϬϬ

;ϭϴ͕ϯϬϬͿ

ϴ͕ϴϬϬ
ΨϮ͕ϮϮϳ͕ϯϬϬ

Ϯ͕ϱϬϬ
ΨϲϬϰ͕ϵϬϬ

ϭϯ͕ϬϬϬ
ϰϲϰ͕ϴϬϬ
Ϯ͕ϯϬϬ
ΨϰϴϬ͕ϭϬϬ

Ϯ͕ϴϭϱ͕ϲϬϬ
ϰϲϰ͕ϴϬϬ
ϭϯ͕ϰϬϬ
Ψϯ͕Ϯϵϯ͕ϴϬϬ



ϯ ŽƵƌƚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ

'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ

ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

;ϮϬϬͿ
;Ψϭϴ͕ϱϬϬͿ
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^ĂůĂƌǇ
ŽŶƚƌĂĐƚƐĂŶĚ>ĞĂƐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
ŽŶƚƌĂĐƚƐĂŶĚ>ĞĂƐĞƐdŽƚĂů

,ĞĂůƚŚĐĂƌĞ

ϭ͕ϳϬϬ
Ψϭ͕ϳϬϬ

ΨϬ

ϭϳϵ͕ϳϬϬ

ϰϰ͕ϵϬϬ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

ΨϬ

dŽƚĂů,͘͘ϴ

;ϭϬϬͿ
;ΨϭϬϬͿ

ϭ͕ϲϬϬ
Ψϭ͕ϲϬϬ

;ϱ͕ϮϬϬͿ

Ϯϭϵ͕ϰϬϬ
ϯϲ͕ϵϬϬ
ΨϮϱϲ͕ϯϬϬ

























'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵdŽƚĂů
:ƵƌǇĂŶĚtŝƚŶĞƐƐ&ĞĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
:ƵƌǇĂŶĚtŝƚŶĞƐƐ&ĞĞƐdŽƚĂů
ŽƵƌƚƐdŽƚĂů
ϯ 'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ
ŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞdŽƚĂů
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞdŽƚĂů

Ψϭϳϵ͕ϳϬϬ

Ψϰϰ͕ϵϬϬ

ϵ͕ϮϬϬ

Ϯ͕ϳϬϬ

Ψϵ͕ϮϬϬ

ΨϮ͕ϳϬϬ

ΨϮ͕ϰϭϳ͕ϵϬϬ

ΨϲϱϮ͕ϱϬϬ

Ψϱϭϵ͕ϲϬϬ

ϰϲ͕ϬϬϬ

ϭϭ͕ϬϬϬ

Ϯ͕ϬϬϬ
ϯϳ͕ϮϬϬ
ϯϬϬ
ϯϭ͕ϬϬϬ
Ψϭϭϲ͕ϱϬϬ

ϭ͕ϰϬϬ
ϭϬ͕ϵϬϬ
ϮϬϬ
ϵ͕ϴϬϬ
Ψϯϯ͕ϯϬϬ

ϴϮ͕ϵϬϬ

ϭϲ͕ϱϬϬ

ϭϭ͕ϱϬϬ
Ψϵϰ͕ϰϬϬ

Ϯ͕ϯϬϬ
Ψϭϴ͕ϴϬϬ

ϲϳ͕ϳϬϬ

ϭϭ͕ϴϬϬ

Ψϲϳ͕ϳϬϬ

/ŶĚŝŐĞŶƚĞĨĞŶƐĞŽŵŵŝƐƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
/ŶĚŝŐĞŶƚĞĨĞŶƐĞŽŵŵŝƐƐŝŽŶdŽƚĂů

ϯ :ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐ
WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐdŽƚĂů

;Ψϱ͕ϮϬϬͿ

;ϮϬϬͿ
Ϯ͕ϲϬϬ
ΨϮ͕ϲϬϬ

'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚdŽƚĂů

'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞdŽƚĂů

ϯϲ͕ϵϬϬ
Ψϯϲ͕ϵϬϬ

ϴ͕ϮϬϬ
ϮϬϬ
ϵ͕ϱϬϬ
ϭϬϬ
ϴ͕ϴϬϬ
ΨϮϲ͕ϴϬϬ

;ΨϮϬϬͿ

ϭϭ͕ϳϬϬ
Ϯ͕ϲϬϬ
Ψϭϰ͕ϯϬϬ

;ΨϮϰ͕ϬϬϬͿ

Ψϯ͕ϱϲϲ͕ϬϬϬ

;ϭ͕ϭϬϬͿ

ϱϱ͕ϵϬϬ
ϴ͕ϮϬϬ
ϯ͕ϲϬϬ
ϱϲ͕ϲϬϬ
ϲϬϬ
ϰϴ͕ϳϬϬ
Ψϭϳϯ͕ϲϬϬ

;ϭ͕ϬϬϬͿ
;ϵϬϬͿ
;Ψϯ͕ϬϬϬͿ

;ϭϬϬͿ
ϭϭ͕ϴϬϬ
ϭ͕ϳϬϬ
Ψϭϯ͕ϱϬϬ

;ϮϬϬͿ
;ΨϯϬϬͿ

ϭϬϬ

ϵϵ͕ϯϬϬ
ϭϭ͕ϴϬϬ
ϭϱ͕ϯϬϬ
ΨϭϮϲ͕ϰϬϬ

Ψϭϭ͕ϴϬϬ

ϭϭ͕ϵϬϬ
Ψϭϭ͕ϵϬϬ

ΨϭϬϬ

ϳϵ͕ϲϬϬ
ϭϭ͕ϵϬϬ
Ψϵϭ͕ϱϬϬ

ϭϱ͕ϬϬϬ
Ψϭϱ͕ϬϬϬ

Ϯ͕ϲϬϬ
ΨϮ͕ϲϬϬ

Ϯ͕ϲϬϬ
ΨϮ͕ϲϬϬ

;ϱϬϬͿ
;ΨϱϬϬͿ

ϭϵ͕ϳϬϬ
Ψϭϵ͕ϳϬϬ

ΨϮϵϯ͕ϲϬϬ

Ψϲϲ͕ϱϬϬ

Ψϱϰ͕ϴϬϬ

;Ψϯ͕ϳϬϬͿ

Ψϰϭϭ͕ϮϬϬ

ϭ͕Ϭϵϰ͕ϮϬϬ

ϰϱϵ͕ϴϬϬ

;ϯϮ͕ϬϬϬͿ

ϱϬ͕ϴϬϬ
ϳ͕ϰϬϬ
ϭϬ͕ϭϬϬ
Ψϭ͕ϭϲϮ͕ϱϬϬ

ϭϵ͕ϭϬϬ
ϯ͕ϯϬϬ
ϰ͕ϱϬϬ
Ψϰϴϲ͕ϳϬϬ

ϯϵϳ͕ϰϬϬ
ϭϵ͕ϭϬϬ
Ϯ͕ϲϬϬ
ϯ͕ϲϬϬ
ΨϰϮϮ͕ϳϬϬ

Ψϭ͕ϭϲϮ͕ϱϬϬ

Ψϰϴϲ͕ϳϬϬ

ΨϰϮϮ͕ϳϬϬ

;ϭ͕ϱϬϬͿ
;ϰϬϬͿ
;ϯϬϬͿ
;Ψϯϰ͕ϮϬϬͿ

ϭ͕ϱϮϮ͕ϬϬϬ
ϯϵϳ͕ϰϬϬ
ϴϳ͕ϱϬϬ
ϭϮ͕ϵϬϬ
ϭϳ͕ϵϬϬ
ΨϮ͕Ϭϯϳ͕ϳϬϬ

;Ψϯϰ͕ϮϬϬͿ

ΨϮ͕Ϭϯϳ͕ϳϬϬ


:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐdŽƚĂů
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^ĂůĂƌǇ
ϯ KĨĨŝĐĞŽĨƚŚĞ^ƚĂƚĞƵĚŝƚŽƌ
^ƚĂƚĞƵĚŝƚŽƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƚĂƚĞƵĚŝƚŽƌdŽƚĂů

,ĞĂůƚŚĐĂƌĞ

ϲϬ͕ϯϬϬ

ZĞƚŝƌĞŵĞŶƚ

ϭϮ͕ϱϬϬ

KƚŚĞƌ

;ϭ͕ϲϬϬͿ

ϱϭ͕ϳϬϬ
ΨϭϭϮ͕ϬϬϬ

ϭϬ͕ϳϬϬ
ΨϮϯ͕ϮϬϬ

ϭϰ͕ϴϬϬ
ϭϮ͕ϳϬϬ
ΨϮϳ͕ϱϬϬ

dŽƚĂů,͘͘ϴ

;ϭ͕ϯϬϬͿ
;ΨϮ͕ϵϬϬͿ

ϳϭ͕ϮϬϬ
ϭϰ͕ϴϬϬ
ϳϯ͕ϴϬϬ
Ψϭϱϵ͕ϴϬϬ



KĨĨŝĐĞŽĨƚŚĞ^ƚĂƚĞƵĚŝƚŽƌdŽƚĂů

ΨϭϭϮ͕ϬϬϬ

ΨϮϯ͕ϮϬϬ

ΨϮϳ͕ϱϬϬ

;ΨϮ͕ϵϬϬͿ

Ψϭϱϵ͕ϴϬϬ



ϯ WƵďůŝĐ^ĂĨĞƚǇ
ƌŝǀĞƌ>ŝĐĞŶƐĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
WĂƐƐͲƚŚƌŽƵŐŚ
ƌŝǀĞƌ>ŝĐĞŶƐĞdŽƚĂů

ϯϱϳ͕ϰϬϬ
ϳϬϬ
Ψϯϱϴ͕ϭϬϬ

ϭϲϰ͕ϵϬϬ
ϰϬϬ
Ψϭϲϱ͕ϯϬϬ

ϭϯϮ͕ϲϬϬ
ϯϬϬ
ΨϭϯϮ͕ϵϬϬ

;ϭϬ͕ϮϬϬͿ

ϲϰϰ͕ϳϬϬ
ϭ͕ϰϬϬ
Ψϲϰϲ͕ϭϬϬ

ϲϳ͕ϰϬϬ

ϭϵ͕ϯϬϬ









ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚdŽƚĂů
,ŝŐŚǁĂǇ^ĂĨĞƚǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
,ŝŐŚǁĂǇ^ĂĨĞƚǇdŽƚĂů

Ϯϯ͕ϱϬϬ
ΨϵϬ͕ϵϬϬ

ϲ͕ϴϬϬ
ΨϮϲ͕ϭϬϬ

ϯϬϬ

ϭϬϬ

ϮϮ͕ϴϬϬ
ΨϮϯ͕ϭϬϬ

ϳ͕ϬϬϬ
Ψϳ͕ϭϬϬ

ϭ͕ϳϬϬ

ϰϬϬ

;ΨϭϬ͕ϮϬϬͿ

;Ϯ͕ϬϬϬͿ
ϭϲ͕ϳϬϬ
ϱ͕ϵϬϬ
ΨϮϮ͕ϲϬϬ

ϭϬϬ
ϳ͕ϯϬϬ
Ψϳ͕ϰϬϬ

;ϳϬϬͿ
;ΨϮ͕ϳϬϬͿ

ϴϰ͕ϳϬϬ
ϭϲ͕ϳϬϬ
ϯϱ͕ϱϬϬ
Ψϭϯϲ͕ϵϬϬ

;ϳϬϬͿ
;ΨϳϬϬͿ

ϰϬϬ
ϭϬϬ
ϯϲ͕ϰϬϬ
Ψϯϲ͕ϵϬϬ














WĞĂĐĞKĨĨŝĐĞƌƐΖ^ƚĂŶĚĂƌĚƐĂŶĚdƌĂŝŶŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WĞĂĐĞKĨĨŝĐĞƌƐΖ^ƚĂŶĚĂƌĚƐĂŶĚdƌĂŝŶŝŶŐdŽƚĂů
WƵďůŝĐ^ĂĨĞƚǇWƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
WƵďůŝĐ^ĂĨĞƚǇWƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐdŽƚĂů
ƵƌĞĂƵŽĨƌŝŵŝŶĂů/ĚĞŶƚŝĨŝĐĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ƵƌĞĂƵŽĨƌŝŵŝŶĂů/ĚĞŶƚŝĨŝĐĂƚŝŽŶdŽƚĂů

ϱϰ͕ϴϬϬ
ϭ͕ϯϬϬ
Ψϱϳ͕ϴϬϬ

ϭϮ͕ϭϬϬ
ϮϬϬ
ΨϭϮ͕ϳϬϬ

ϭ͕Ϯϳϴ͕ϲϬϬ

ϯϱϱ͕ϮϬϬ

ϭϬϴ͕ϰϬϬ
ϭϯϯ͕ϲϬϬ
ϭϱ͕ϰϬϬ
ϭϮϳ͕ϳϬϬ
ϳ͕ϳϬϬ
Ψϭ͕ϲϳϭ͕ϰϬϬ

Ϯϵ͕ϭϬϬ
ϯϲ͕ϲϬϬ
ϯ͕ϴϬϬ
ϰϭ͕ϴϬϬ
Ϯ͕ϬϬϬ
Ψϰϲϴ͕ϱϬϬ

ϱϬϬ

ϮϬϬ

ϯϬϬ
ϳ͕ϬϬϬ
ϭϬϬ
Ψϳ͕ϰϬϬ

ϭ͕ϳϬϬ
ϯϬϯ͕ϴϬϬ
ϰϮ͕ϱϬϬ
Ϯϳ͕ϯϬϬ
ϭ͕ϴϬϬ
ϯϱ͕ϵϬϬ
ϵϬϬ
Ψϰϭϯ͕ϵϬϬ

ϰϱ͕ϴϬϬ
ϴϬ͕ϬϬϬ
ϯϬϬ
ΨϭϮϲ͕ϲϬϬ

ϭϴ͕ϱϬϬ
ϯϮ͕ϰϬϬ
ϭϬϬ
Ψϱϭ͕ϮϬϬ

ϭϬϬ
ϭϱ͕ϯϬϬ
Ϯϳ͕ϬϬϬ
ϭϬϬ
ΨϰϮ͕ϱϬϬ

ΨϮ͕ϯϮϳ͕ϵϬϬ

ΨϳϯϬ͕ϵϬϬ

ΨϲϮϲ͕ϳϬϬ

;ϭ͕ϲϬϬͿ
;Ψϭ͕ϲϬϬͿ

;ϯϰ͕ϮϬϬͿ
;ϯ͕ϭϬϬͿ
;ϯ͕ϲϬϬͿ
;ϰϬϬͿ
;ϯ͕ϱϬϬͿ
;ϯϬϬͿ
;Ψϰϱ͕ϭϬϬͿ

Ϯ͕ϭϬϬ
ϯϬϬ
ϳϮ͕ϯϬϬ
ϭ͕ϲϬϬ
Ψϳϲ͕ϯϬϬ

ϭ͕ϲϬϭ͕ϯϬϬ
ϯϬϯ͕ϴϬϬ
ϭϳϲ͕ϵϬϬ
ϭϵϯ͕ϵϬϬ
ϮϬ͕ϲϬϬ
ϮϬϭ͕ϵϬϬ
ϭϬ͕ϯϬϬ
ΨϮ͕ϱϬϴ͕ϳϬϬ

;Ψϯ͕ϱϬϬͿ

ϳϬϬ
ϭϬϬ
ϳϴ͕ϯϬϬ
ϭϯϳ͕ϮϬϬ
ϱϬϬ
ΨϮϭϲ͕ϴϬϬ

;Ψϲϯ͕ϴϬϬͿ

Ψϯ͕ϲϮϭ͕ϳϬϬ

;ϭ͕ϯϬϬͿ
;Ϯ͕ϮϬϬͿ


WƵďůŝĐ^ĂĨĞƚǇdŽƚĂů
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 dĂďůĞϮͲĞƚĂŝůŽĨ,͘͘ϴ;^ƚĂƚĞŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶŝůůĨŽƌ&zϮϬϮϬͿ
















^ĂůĂƌǇ
ϯ ^ƚĂƚĞdƌĞĂƐƵƌĞƌ
^ƚĂƚĞdƌĞĂƐƵƌĞƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WƌŝǀĂƚĞWƵƌƉŽƐĞdƌƵƐƚ&ƵŶĚƐ
^ƚĂƚĞdƌĞĂƐƵƌĞƌdŽƚĂů




;ϯϬϬͿ
;ϮϬϬͿ
;ϴϬϬͿ
;Ψϭ͕ϯϬϬͿ

Ϯϭ͕ϱϬϬ
Ϯ͕ϰϬϬ
ϭϳ͕ϴϬϬ
ϰϬ͕ϳϬϬ
ΨϴϮ͕ϰϬϬ

Ψϱϳ͕ϲϬϬ

Ψϭϱ͕ϰϬϬ

ΨϭϬ͕ϳϬϬ

;Ψϭ͕ϯϬϬͿ

ΨϴϮ͕ϰϬϬ

Ψϭϭ͕ϳϳϯ͕ϱϬϬ

Ψϯ͕ϲϰϵ͕ϴϬϬ

Ψϯ͕ϭϮϱ͕ϯϬϬ

;ΨϮϲϵ͕ϵϬϬͿ

Ψϭϴ͕Ϯϳϴ͕ϳϬϬ

ϲϲ͕ϳϬϬ
Ψϲϲ͕ϳϬϬ

ϭϵ͕ϬϬϬ
Ψϭϵ͕ϬϬϬ

ϭϳ͕ϰϬϬ
Ψϭϳ͕ϰϬϬ

;ϭ͕ϴϬϬͿ
;Ψϭ͕ϴϬϬͿ

ϭϬϭ͕ϯϬϬ
ΨϭϬϭ͕ϯϬϬ

Ψϲϲ͕ϳϬϬ

Ψϭϵ͕ϬϬϬ

Ψϭϳ͕ϰϬϬ

;Ψϭ͕ϴϬϬͿ

ΨϭϬϭ͕ϯϬϬ

ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů

Ψϲϲ͕ϳϬϬ

Ψϭϵ͕ϬϬϬ

Ψϭϳ͕ϰϬϬ

;Ψϭ͕ϴϬϬͿ

ΨϭϬϭ͕ϯϬϬ

ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϯϬŽƌƌĞĐƚŝŽŶƐ
hƚĂŚŽƌƌĞĐƚŝŽŶĂů/ŶĚƵƐƚƌŝĞƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
hƚĂŚŽƌƌĞĐƚŝŽŶĂů/ŶĚƵƐƚƌŝĞƐdŽƚĂů

ϭϱϮ͕ϬϬϬ
ΨϭϱϮ͕ϬϬϬ

ϱϮ͕ϵϬϬ
ΨϱϮ͕ϵϬϬ

ϰϱ͕ϰϬϬ
Ψϰϱ͕ϰϬϬ

;ϰ͕ϭϬϬͿ
;Ψϰ͕ϭϬϬͿ

Ϯϰϲ͕ϮϬϬ
ΨϮϰϲ͕ϮϬϬ

ΨϭϱϮ͕ϬϬϬ

ΨϱϮ͕ϵϬϬ

Ψϰϱ͕ϰϬϬ

;Ψϰ͕ϭϬϬͿ

ΨϮϰϲ͕ϮϬϬ

ΨϭϱϮ͕ϬϬϬ

ΨϱϮ͕ϵϬϬ

Ψϰϱ͕ϰϬϬ

;Ψϰ͕ϭϬϬͿ

ΨϮϰϲ͕ϮϬϬ

ϲ͕ϬϬϬ

Ϯ͕ϲϬϬ

^ƚĂƚĞdƌĞĂƐƵƌĞƌdŽƚĂů
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϯ WƵďůŝĐ^ĂĨĞƚǇ
ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽůĐƚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽůĐƚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚdŽƚĂů
WƵďůŝĐ^ĂĨĞƚǇdŽƚĂů

ŽƌƌĞĐƚŝŽŶƐdŽƚĂů

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϯϵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲK:
'&ZͲ/ŶĚŝŐĞŶƚĞĨĞŶƐĞZĞƐŽƵƌĐĞƐĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐĨĞƌƐ
'&ZͲ/ŶĚŝŐĞŶƚĞĨĞŶƐĞZĞƐŽƵƌĐĞƐĐĐŽƵŶƚdŽƚĂů



ϰ͕ϱϬϬ

dŽƚĂů,͘͘ϴ

ϯ͕ϰϬϬ
ϳ͕ϱϬϬ
Ψϭϱ͕ϰϬϬ





KƚŚĞƌ

ϭϯ͕ϬϬϬ
Ϯϳ͕ϯϬϬ
Ψϱϳ͕ϲϬϬ

ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů



ϭϳ͕ϯϬϬ

ZĞƚŝƌĞŵĞŶƚ

Ϯ͕ϰϬϬ
ϭ͕ϲϬϬ
ϲ͕ϳϬϬ
ΨϭϬ͕ϳϬϬ





,ĞĂůƚŚĐĂƌĞ

ϭϬϬ
;ϭϬϬͿ
ΨϬ

ϴ͕ϳϬϬ
Ϯ͕ϲϬϬ
;ϭϭ͕ϯϬϬͿ
ΨϬ

;ϲ͕ϬϬϬͿ
ΨϬ

;Ϯ͕ϲϬϬͿ
ΨϬ

Ϯ͕ϲϬϬ
;Ϯ͕ϲϬϬͿ
ΨϬ

ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲK:dŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭϭ͕ϵϵϮ͕ϮϬϬ

Ψϯ͕ϳϮϭ͕ϳϬϬ

Ψϯ͕ϭϴϴ͕ϭϬϬ

;ΨϮϳϱ͕ϴϬϬͿ

Ψϭϴ͕ϲϮϲ͕ϮϬϬ

'ƌĂŶĚdŽƚĂů
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 dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů



/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ĚĚDĞĚŝĐĂů^ƚĂĨĨŝŶ'ƵŶŶŝƐŽŶ
ĚĚDĞĚŝĐĂů^ƚĂĨĨŝŶ'ƵŶŶŝƐŽŶ

ŐĞŶĐǇEĂŵĞ
ŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐ























'ŚŝůĚWƌŽƚĞĐƚŝŽŶ/^&ƌĞĂƚŝŽŶ
'ŚŝůĚWƌŽƚĞĐƚŝŽŶ/^&ƌĞĂƚŝŽŶ
'ŚŝůĚWƌŽƚĞĐƚŝŽŶ/^&ƌĞĂƚŝŽŶ
'ŚŝůĚWƌŽƚĞĐƚŝŽŶ/^&ƌĞĂƚŝŽŶ

ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů

ƚƚŽƌŶĞǇ'ĞŶĞƌĂůΖƐKĨĨŝĐĞ^ĂůĂƌǇ/ŶĐƌĞĂƐĞ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂůΖƐKĨĨŝĐĞ^ĂůĂƌǇ/ŶĐƌĞĂƐĞ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂůΖƐKĨĨŝĐĞ^ĂůĂƌǇ/ŶĐƌĞĂƐĞ

ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů

ĂƐĞƵĚŐĞƚƚƚŽƌŶĞǇ'ĞŶĞƌĂůE>ƌƌŽƌ
ĂƐĞƵĚŐĞƚƚƚŽƌŶĞǇ'ĞŶĞƌĂůE>ƌƌŽƌ

ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů

ŽĂƌĚŽĨ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐ
ŽŵŵŝƐƐŝŽŶŽŶ&ĞĚĞƌĂůŝƐŵZĞĚƵĐƚŝŽŶ
ŽŵŵŝƐƐŝŽŶŽŶ&ĞĚĞƌĂůŝƐŵZĞĚƵĐƚŝŽŶ

:Ƶǀ:ƵƐƚŝĐĞ^ǀĐƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

ŽŵƉƵƚĞƌŝǌĞĚ:ƵĚ͘ǀĂů͘dƌĂĐŬŝŶŐdŽŽůƐ
ŽŽƌĚŝŶĂƚĞ>ĞŐĂů^ƌǀĐƐĨŽƌDŝůŝƚĂƌǇWĞƌƐŽŶƐ
ŽƌƌĞĐƚŝŽŶƐĞƌƚŝĨŝĞĚWĂǇWůĂŶzĞĂƌϯ
Žƌƌ͘DĂŝŶ>ŝŶĞĨĨŝĐŝĞŶĐǇZĞĚƵĐƚŝŽŶƐ
Žƌƌ͘DĂŝŶ>ŝŶĞĨĨŝĐŝĞŶĐǇZĞĚƵĐƚŝŽŶƐ

'ŽǀĞƌŶŽƌΖƐKĨĐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐ

ŽƵƌƚ^ĞĐƵƌŝƚǇ
ƌŝŵĞ>Ăď^ĞǆƵĂůƐƐĂƵůƚ<ŝƚWƌŽĐĞƐƐŝŶŐ
ĞďĂƚĞŽŵŵŝƐƐŝŽŶ
ĞĚ͘ƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
ĞĚ͘ƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
ĞĚ͘ƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
ĞĚ͘ƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
ĞĚ͘ƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
ĞĚ͘ƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ

ŽƵƌƚƐ
WƵďůŝĐ^ĂĨĞƚǇ
'ŽǀĞƌŶŽƌΖƐKĨĐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^ƚĂƚĞƵĚŝƚŽƌ
^ƚĂƚĞdƌĞĂƐƵƌĞƌ

ĞůĂǇĞĚ&ŝƐĐĂůEŽƚĞ/ŵƉůĞŵĞŶƚĂƚŝŽŶ
ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚĚũƵƐƚŵĞŶƚ
ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚĚũƵƐƚŵĞŶƚ

ŽƌƌĞĐƚŝŽŶƐ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ

ŽŵsŝŽůĞŶĐĞĂŶĚ&ĂŵŝůǇ>Ăǁ>ĞŐĂůŝĚ
W^WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐE>
ĐŽŶŽŵĞƚƌŝĐŶĂůǇƐŝƐͲ'KD
ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚ
ǆƉĂŶĚsŽĐĂƚŝŽŶĂůdƌĂŝŶŝŶŐĨŽƌ/ŶŵĂƚĞƐ
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ

ŽƵƌƚƐ
WƵďůŝĐ^ĂĨĞƚǇ
'ŽǀĞƌŶŽƌΖƐKĨĐ
WƵďůŝĐ^ĂĨĞƚǇ
ŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

&ŝƌĞĂƌŵ^ĂĨĞƚǇWƌŽŐƌĂŵ^ƵŶƐĞƚ
,͘͘ϭϳ͕&ŝƌĞĂƌŵsŝŽůΘ^ƵŝĐŝĚĞWƌĞǀŵĚƚƐ
,͘͘Ϯϭ͕KĨĨĞŶĚĞƌ^ƵƉĞƌǀŝƐŝŽŶŵĚƚƐ
,͘͘ϰϬ͕ŵĞŶĚŵĞŶƚƐƚŽƌŝŵŝŶĂůWƌǀŶƐ
,͘͘ϱϮ͕ZĞŵŽƚĞEŽƚĂƌŝǌĂƚŝŽŶ^ƚĂŶĚĂƌĚƐ
,͘͘ϲϰ͕>ŽďďǇŝƐƚǆƉĞŶĚŝƚƵƌĞƐŵĞŶĚŵĞŶƚƐ
,͘͘ϳϱ͕^ĞǆKĨĨĞŶĚĞƌZĞŐŝƐƚƌǇŵĚƚƐ
,͘͘ϭϬϬ͕^ĞǆƵĂůsŝŽůWƌŽƚĞĐƚŝǀĞKƌĚĞƌƐ
,͘͘ϭϮϬ͕^ƚƵĚĞŶƚΘ^ĐŚŽŽů^ĂĨĞƚǇ
,͘͘ϭϲϯ͕KĨĨŐĂŝŶƐƚĚŵŝŶŽĨ'ŽǀƚŵĚƚƐ

WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
ŽƌƌĞĐƚŝŽŶƐ
ŽƵƌƚƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
ŽƵƌƚƐ
ŽƌƌĞĐƚŝŽŶƐ
WƵďůŝĐ^ĂĨĞƚǇ
ŽƵƌƚƐ









>ŝŶĞ/ƚĞŵEĂŵĞ
DĞĚŝĐĂů^ǀĐƐ
DĞĚŝĐĂů^ǀĐƐ

ŝůů

/ƚĞŵη

&ƵŶĚ

^͘͘Ϯ
ϭϮϱ 'ĞŶĞƌĂů
^͘͘Ϯ
ϭϮϱ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ĚĚDĞĚŝĐĂů^ƚĂĨĨŝŶ'ƵŶŶŝƐŽŶ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭϮϬ 'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭϮϬ 'ĞŶĞƌĂůϭǆ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭϮϬ ĞĚ͘ƌĞĚŝƚ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘ϯ
ϲϯ
ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕'ŚŝůĚWƌŽƚĞĐƚŝŽŶ/^&ƌĞĂƚŝŽŶ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭϮϬ 'ĞŶĞƌĂů
ŚůĚƌŶ:ƵƐƚƚƌƐ
^͘͘Ϯ
ϭϮϭ 'ĞŶĞƌĂů
WƌŽƐĞĐƵƚŝŽŶŶĐů
^͘͘Ϯ
ϭϮϮ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ƚƚŽƌŶĞǇ'ĞŶĞƌĂůΖƐKĨĨŝĐĞ^ĂůĂƌǇ/ŶĐƌĞĂƐĞ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘ϲ
ϰϵ
ĞŐ͘Ăů͘
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘ϲ
ϰϵ
ŶĚĂů͘
^ƵďƚŽƚĂů͕ĂƐĞƵĚŐĞƚƚƚŽƌŶĞǇ'ĞŶĞƌĂůE>ƌƌŽƌ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϯϰ 'ĞŶĞƌĂů
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘Ϯ
ϭϯϭ ĞŐ͘Ăů͘
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘Ϯ
ϭϯϭ ŶĚĂů͘
^ƵďƚŽƚĂů͕ŽŵŵŝƐƐŝŽŶŽŶ&ĞĚĞƌĂůŝƐŵZĞĚƵĐƚŝŽŶ
::
^͘͘Ϯ
ϭϯϬ 'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭϮϬ ĞĚ͘ƌĞĚŝƚ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϮϰ 'ĞŶĞƌĂů
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϮϰ 'ĞŶĞƌĂů
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϮϰ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕Žƌƌ͘DĂŝŶ>ŝŶĞĨĨŝĐŝĞŶĐǇZĞĚƵĐƚŝŽŶƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϳϱ
'ĞŶĞƌĂů
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϭϰϬ 'ĞŶĞƌĂůϭǆ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘ϯ
ϵϵ
'ĞŶĞƌĂůϭǆ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭϮϬ ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂů^ǀĐƐ
^͘͘Ϯ
ϭϮϱ ĞĚ͘ƌĞĚŝƚ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϮϰ ĞĚ͘ƌĞĚŝƚ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘Ϯ
ϭϯϭ ĞĚ͘ƌĞĚŝƚ
^ƚĂƚĞƵĚŝƚŽƌ
^͘͘Ϯ
ϭϯϲ ĞĚ͘ƌĞĚŝƚ
^ƚĂƚĞdƌĞĂƐƵƌĞƌ
^͘͘Ϯ
ϭϰϭ ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕ĞĚ͘ƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϮϰ 'ĞŶĞƌĂůϭǆ
,^ŵŐĐǇŝƐDŐ
^͘͘ϯ
ϭϭϬ ĞŐ͘Ăů͘
,^ŵŐĐǇŝƐDŐ
^͘͘ϯ
ϭϭϬ ŶĚĂů͘
^ƵďƚŽƚĂů͕ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚĚũƵƐƚŵĞŶƚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϳϱ
'ĞŶĞƌĂů
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϭϰϬ 'ĞŶĞƌĂůϭǆ
'KD
^͘͘Ϯ
ϭϯϮ 'ĞŶĞƌĂů
ŵĞƌŐĞŶĐǇDŐƚ
^͘͘Ϯ
ϭϯϴ &ĞĚĞƌĂů
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϮϰ ZĞƐƚƌŝĐƚĞĚ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϮϰ &ĞĚĞƌĂů
::
^͘͘Ϯ
ϭϯϬ &ĞĚĞƌĂů
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
/
^͘͘ϲ
ϴϯ
ZĞƐƚƌŝĐƚĞĚ
/
^͘͘ϯ
ϭϭϲ ZĞƐƚƌŝĐƚĞĚ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘ϯ
ϲϳ
'ĞŶĞƌĂů
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϳϲ
'ĞŶĞƌĂů
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘ϯ
ϭϬϬ ĞĚ͘ƌĞĚŝƚ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘ϯ
ϭϬϭ 'ĞŶĞƌĂůϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϳϳ
'ĞŶĞƌĂů
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘ϯ
ϲϴ
'ĞŶĞƌĂů
W^WƌŽŐƐΘKƉƐ
,͘͘ϭϮϬ
Ϯ
'ĞŶĞƌĂů
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϳϴ
'ĞŶĞƌĂů

ŵŽƵŶƚ
ϰϮϱ͕ϴϬϬ
ϯϵ͕ϱϬϬ
Ψϰϲϱ͕ϯϬϬ
;ϳ͕ϳϮϰ͕ϭϬϬͿ
ϳ͕ϳϮϰ͕ϭϬϬ
;ϭ͕ϱϴϵ͕ϵϬϬͿ
ϭϮϲ͕ϭϬϬ
;Ψϭ͕ϰϲϯ͕ϴϬϬͿ
ϳϬϵ͕ϴϬϬ
ϵ͕ϴϬϬ
ϭϰ͕ϮϬϬ
Ψϳϯϯ͕ϴϬϬ
;Ϯ͕ϯϰϭ͕ϮϬϬͿ
Ϯ͕ϯϯϭ͕ϳϬϬ
;Ψϵ͕ϱϬϬͿ
;ϱ͕ϯϬϬͿ
;ϭϭϮ͕ϵϬϬͿ
ϭϭϮ͕ϵϬϬ
ΨϬ
ϲϬ͕ϬϬϬ
ϭϰϲ͕ϭϬϬ
Ϯ͕ϱϬϴ͕ϭϬϬ
;ϰϮϱ͕ϴϬϬͿ
;ϲ͕ϱϬϬͿ
;ΨϰϯϮ͕ϯϬϬͿ
ϱϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
Ϯ͕ϱϬϬ͕ϬϬϬ
;ϴϮϳ͕ϱϬϬͿ
ϭϬ͕ϬϬϬ
ϮϰϬ͕ϭϬϬ
;ϭϲ͕ϵϬϬͿ
ϭϬ͕ϲϬϬ
ϭ͕ϲϬϬ
;ΨϱϴϮ͕ϭϬϬͿ
;ϭϯϳ͕ϮϬϬͿ
;ϲ͕ϵϳϱ͕ϲϬϬͿ
ϲ͕ϵϳϱ͕ϲϬϬ
ΨϬ
ϭϱϬ͕ϬϬϬ
;ϭ͕ϬϬϬ͕ϬϬϬͿ
ϭϴ͕ϬϬϬ
Ϯ͕ϵϬϴ͕ϳϬϬ
ϯϬϬ͕ϬϬϬ
ϭ͕Ϭϲϯ͕ϵϬϬ
ϭϬ͕ϲϮϬ͕ϯϬϬ
Ψϭϭ͕ϲϴϰ͕ϮϬϬ
;ϲϱ͕ϬϬϬͿ
ϮϬ͕ϬϬϬ
;ϭϴϱ͕ϬϬϬͿ
;ϲ͕ϭϬϬͿ
ϵ͕ϱϬϬ
ϰ͕ϰϬϬ
;ϱ͕ϴϬϬͿ
ϭϰϱ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
ϭϲ͕ϲϬϬ
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/ƚĞŵEĂŵĞ
,͘͘ϮϮϭ͕hŶŝŶƐDŽƚŽƌŝƐƚ/^ƵŶƐĞƚŵĚƚƐ
,͘͘Ϯϯϰ͕DĂƌƌŝĂŐĞŵĞŶĚŵĞŶƚƐ
,͘͘Ϯϱϴ͕^ǆůůǇKƌŝĞŶƚĞĚƵƐŝŶĞƐƐ>ŝĐŵĚƚƐ
,͘͘Ϯϴϭ͕WƌŽƐĞĐƵƚŝŽŶZĞǀŝĞǁŵĚƚƐ
,͘͘Ϯϴϭ͕WƌŽƐĞĐƵƚŝŽŶZĞǀŝĞǁŵĚƚƐ
,͘͘Ϯϴϭ͕WƌŽƐĞĐƵƚŝŽŶZĞǀŝĞǁŵĚƚƐ
,͘͘Ϯϴϭ͕WƌŽƐĞĐƵƚŝŽŶZĞǀŝĞǁŵĚƚƐ
,͘͘Ϯϴϭ͕WƌŽƐĞĐƵƚŝŽŶZĞǀŝĞǁŵĚƚƐ
,͘͘Ϯϴϭ͕WƌŽƐĞĐƵƚŝŽŶZĞǀŝĞǁŵĚƚƐ

ŐĞŶĐǇEĂŵĞ
WƵďůŝĐ^ĂĨĞƚǇ
ŽƵƌƚƐ
ŽƵƌƚƐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ĚWĂƌĚŽŶƐWĂƌŽů
ĚWĂƌĚŽŶƐWĂƌŽů
ŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐ
ŽƵƌƚƐ

,͘͘Ϯϵϴ͕^ĞǆKĨĨĞŶĚĞƌZĞŐŝƐƚƌǇ
,͘͘Ϯϵϴ͕^ĞǆKĨĨĞŶĚĞƌZĞŐŝƐƚƌǇ

ŽƌƌĞĐƚŝŽŶƐ
WƵďůŝĐ^ĂĨĞƚǇ

,͘͘ϯϬϱ͕WŽƐƚŝƐĂƐƚĞƌZĞůŝĞĨDŝƚŝŐ&ƵŶĚ
,͘͘ϯϬϱ͕WŽƐƚŝƐĂƐƚĞƌZĞůŝĞĨDŝƚŝŐ&ƵŶĚ

WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ

,͘͘ϯϯϬ͕:Ƶǀ:ƵƐŽŵƉĞƚĞŶĐǇZĞǀŝƐŝŽŶƐ
,͘͘ϯϳϱ͕^ĐŚŽŽůŵƉůĂĐŬŐƌŽƵŶĚŚĞĐŬƐ
,͘͘ϯϳϱ͕^ĐŚŽŽůŵƉůĂĐŬŐƌŽƵŶĚŚĞĐŬƐ

ŽƵƌƚƐ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ

,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĚƚƐ
,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĚƚƐ

'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

,͘͘ϯϵϯ͕^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
,͘͘ϯϵϯ͕^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ

'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

,͘͘ϰϭϰ͕ZĞƐƚŝƚƵƚŝŽŶZĞƉŽƌƚŝŶŐ
,͘͘ϰϮϴ͕ĂŝůŽŶĚŵĞŶĚŵĞŶƚƐ
,͘͘ϰϯϭ͕ǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐ
,͘͘ϰϯϭ͕ǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐ
,͘͘ϰϯϭ͕ǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐ
,͘͘ϰϯϭ͕ǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐ
,͘͘ϰϯϭ͕ǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐ

'ŽǀĞƌŶŽƌΖƐKĨĐ
ŽƵƌƚƐ
ŽƵƌƚƐ
ŽƵƌƚƐ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ

,͘:͘Z͘ϭ͕ŽŶƐƚŵĚͲͲDƵŶŝtĂƚĞƌZƐĐƌƐ
,͘:͘Z͘ϰ͕ŽŶƐƚŵĚͲͲ>ĞŐŝƐůĂƚŽƌYƵĂů͘
,͘:͘Z͘ϴ͕ŽŶƐƚŵĚͲ^ůĂǀĞƌǇWƌŽŚŝďŝƚŝŽŶ
,ĂǌDƚƌůƐŵĞƌŐWƌĞƉWůĂŶŶŝŶŐΘdƌĂŝŶŝŶŐ
,ŽƐƉŝƚĂůZĞƐƉŽŶƐĞdĞĂŵƐ
/ŶĐƌĞĂƐĞĞĚƌĞĚdŚŝƌĚͲWĂƌƚǇdĞƐƚĞƌ&ĞĞƐ
/ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇͲ::^
/ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇͲ::^

'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
WƵďůŝĐ^ĂĨĞƚǇ
'ŽǀĞƌŶŽƌΖƐKĨĐ
WƵďůŝĐ^ĂĨĞƚǇ
:Ƶǀ:ƵƐƚŝĐĞ^ǀĐƐ
:Ƶǀ:ƵƐƚŝĐĞ^ǀĐƐ

:ĂŝůŽŶƚƌĂĐƚŝŶŐ/ŶĐƌĞĂƐĞ
:ĂŝůŽŶƚƌĂĐƚŝŶŐ/ŶĐƌĞĂƐĞ
:ĂŝůŽŶƚƌĂĐƚŝŶŐ/ŶĐƌĞĂƐĞ

ŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐ

:ĂŝůZĞŝŵďƵƌƐĞŵĞŶƚ/ŶĐƌĞĂƐĞ
:ĂŝůZĞŝŵďƵƌƐĞŵĞŶƚ/ŶĐƌĞĂƐĞ
:ĂŝůZĞŝŵďƵƌƐĞŵĞŶƚ/ŶĐƌĞĂƐĞ

'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

:Z/^ĂǀŝŶŐƐ
:ƵĚŝĐŝĂůƐƐŝƐƚĂŶƚZĞĐƌƚŵŶƚĂŶĚZĞƚĞŶƟŽŶ
<ĞĂƌŶƐEŝŐŚƚKƵƚŐĂŝŶƐƚƌŝŵĞ
>ĂŶĚdƌƵƐƚƐWƌŽƚĞĐƚŝŽŶĂŶĚĚǀŽĐĂĐǇKĨĨŝĐĞ
>ĞZĂǇDĐůůŝƐƚĞƌƌŝƚ͘>ĂŶĚŽŶƐWƌŐŵ&ƵŶĚ

ĚWĂƌĚŽŶƐWĂƌŽů
ŽƵƌƚƐ
WƵďůŝĐ^ĂĨĞƚǇ
^ƚĂƚĞdƌĞĂƐƵƌĞƌ
'ŽǀĞƌŶŽƌΖƐKĨĐ




















>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
WK^d
^͘͘ϯ
ϭϭϰ dƌĂŶƐƉ͘^ƉĞĐ͘
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϳϵ
'ĞŶĞƌĂů
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϴϬ
'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘ϯ
ϲϰ
'ĞŶĞƌĂů
ĚWĂƌĚŽŶƐWĂƌŽů
^͘͘ϯ
ϲϱ
'ĞŶĞƌĂů
ĚWĂƌĚŽŶƐWĂƌŽů
^͘͘ϯ
ϲϱ
'ĞŶĞƌĂůϭǆ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘ϯ
ϲϵ
'ĞŶĞƌĂů
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘ϯ
ϲϵ
'ĞŶĞƌĂůϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϴϭ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕,͘͘Ϯϴϭ͕WƌŽƐĞĐƵƚŝŽŶZĞǀŝĞǁŵĚƚƐ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘ϯ
ϳϬ
dƌĂŶƐĨĞƌ
/
^͘͘ϯ
ϭϭϳ ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕,͘͘Ϯϵϴ͕^ĞǆKĨĨĞŶĚĞƌZĞŐŝƐƚƌǇ
ŵĞƌŐĞŶĐǇDŐƚ
,͘͘ϯϬϱ
Ϯ
ZĞƐƚƌŝĐƚĞĚ
ŵĞƌŐĞŶĐǇDŐƚ
^͘͘ϯ
ϭϭϮ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕,͘͘ϯϬϱ͕WŽƐƚŝƐĂƐƚĞƌZĞůŝĞĨDŝƚŝŐ&ƵŶĚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϴϮ
'ĞŶĞƌĂů
/
^͘͘ϯ
ϭϭϴ ĞĚ͘ƌĞĚŝƚ
/
^͘͘ϯ
ϭϭϴ WĂƐƐƚŚƌŽƵŐŚ
^ƵďƚŽƚĂů͕,͘͘ϯϳϱ͕^ĐŚŽŽůŵƉůĂĐŬŐƌŽƵŶĚŚĞĐŬƐ
ŚĂƌĂĐƚĞƌĚƵĐ
^͘͘ϯ
ϵϱ
'ĞŶĞƌĂů
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘ϯ
ϭϬϮ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĚƚƐ
^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶ
,͘͘ϯϵϯ
ϲ
'ĞŶĞƌĂůϭǆ
^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶ
^͘͘ϯ
ϭϬϵ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϯϵϯ͕^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
::
^͘͘ϯ
ϵϳ
'ĞŶĞƌĂůϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϴϯ
'ĞŶĞƌĂůϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϴϰ
'ĞŶĞƌĂů
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϴϰ
'ĞŶĞƌĂůϭǆ
/
^͘͘ϯ
ϭϭϵ ĞĚ͘ƌĞĚŝƚ
/
^͘͘ϯ
ϭϭϵ 'ĞŶĞƌĂů
/
^͘͘ϯ
ϭϭϵ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϰϯϭ͕ǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘ϯ
ϭϬϯ 'ĞŶĞƌĂůϭǆ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘ϯ
ϭϬϰ 'ĞŶĞƌĂůϭǆ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘ϯ
ϭϬϱ 'ĞŶĞƌĂůϭǆ
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϭϰϬ &ĞĚĞƌĂů
::
^͘͘ϯ
ϵϲ
'ĞŶĞƌĂů
ƌŝǀĞƌ>ŝĐĞŶƐĞ
^͘͘Ϯ
ϭϯϳ ĞĚ͘ƌĞĚŝƚ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϯϰ 'ĞŶĞƌĂů
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϯϰ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕/ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇͲ::^
:ĂŝůŽŶƚƌĂĐƚŝŶŐ
^͘͘Ϯ
ϭϮϲ 'ĞŶĞƌĂů
:ĂŝůŽŶƚƌĂĐƚŝŶŐ
^͘͘Ϯ
ϭϮϲ 'ĞŶĞƌĂůϭǆ
:ĂŝůŽŶƚƌĂĐƚŝŶŐ
^͘͘ϯ
ϳϰ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕:ĂŝůŽŶƚƌĂĐƚŝŶŐ/ŶĐƌĞĂƐĞ
:::ĂŝůZĞŝŵď
^͘͘Ϯ
ϭϮϴ 'ĞŶĞƌĂů
:::ĂŝůZĞŝŵď
^͘͘Ϯ
ϭϮϴ 'ĞŶĞƌĂůϭǆ
:::ĂŝůZĞŝŵď
^͘͘ϯ
ϵϰ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕:ĂŝůZĞŝŵďƵƌƐĞŵĞŶƚ/ŶĐƌĞĂƐĞ
ĚWĂƌĚŽŶƐWĂƌŽů
^͘͘Ϯ
ϭϮϯ 'ĞŶĞƌĂů
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϳϱ
'ĞŶĞƌĂů
W^WƌŽŐƐΘKƉƐ
^͘͘ϯ
ϭϭϱ 'ĞŶĞƌĂůϭǆ
^ƚĂƚĞdƌĞĂƐƵƌĞƌ
^͘͘Ϯ
ϭϰϭ ŶƚĞƌƉƌŝƐĞ
DĐůůŝƐƚĞƌWƌŽŐ
^͘͘Ϯ
ϭϯϯ 'ĞŶĞƌĂůϭǆ

ŵŽƵŶƚ
ϱϬϬ͕ϬϬϬ
ϭϯ͕ϭϬϬ
ϭϭ͕ϴϬϬ
ϭϳϰ͕ϯϬϬ
ϯ͕ϱϬϬ
;ϯ͕ϮϬϬͿ
ϭϴϲ͕ϯϬϬ
;ϭϲϴ͕ϬϬϬͿ
ϯ͕ϭϬϬ
Ψϭϵϲ͕ϬϬϬ
ϭϰ͕ϮϬϬ
ϵ͕ϮϬϬ
ΨϮϯ͕ϰϬϬ
ϯϬϬ͕ϬϬϬ
ϵ͕ϯϬϬ
ΨϯϬϵ͕ϯϬϬ
Ϯϱ͕ϰϬϬ
;Ϯ͕ϬϬϬͿ
;ϭ͕ϯϬϬͿ
;Ψϯ͕ϯϬϬͿ
;ϮϬϱ͕ϮϬϬͿ
ϱϱ͕ϬϬϬ
;ΨϭϱϬ͕ϮϬϬͿ
ϳϬϬ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ
ϭϭϳ͕ϯϬϬ
ϰϬ͕ϱϬϬ
ϮϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
;ϮϮ͕ϰϬϬͿ
ϮϱϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
Ψϴϳϳ͕ϲϬϬ
ϭϯ͕ϬϬϬ
ϭϯ͕ϬϬϬ
ϭϯ͕ϬϬϬ
ϮϴϮ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
ϭϲ͕ϵϬϬ
;ϵϮϴ͕ϯϬϬͿ
ϵϮϴ͕ϯϬϬ
ΨϬ
;ϯϮ͕ϲϱϬ͕ϬϬϬͿ
ϯϯ͕ϬϬϬ͕ϬϬϬ
ϯϮϱ͕ϬϬϬ
Ψϲϳϱ͕ϬϬϬ
;ϭϯ͕ϵϬϬ͕ϬϬϬͿ
ϭϰ͕ϵϬϬ͕ϬϬϬ
;ϯϮϱ͕ϬϬϬͿ
Ψϲϳϱ͕ϬϬϬ
;ϭ͕ϭϬϬͿ
ϵϬϬ͕ϬϬϬ
ϱ͕ϬϬϬ
ϯϱϲ͕ϲϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
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/ƚĞŵEĂŵĞ
DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐ
DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐ

ŐĞŶĐǇEĂŵĞ
:Ƶǀ:ƵƐƚŝĐĞ^ǀĐƐ
:Ƶǀ:ƵƐƚŝĐĞ^ǀĐƐ

DĞĚŝĐĂŝĚ&ƌĂƵĚŽŶƚƌŽůhŶŝƚ
DĞĚŝĐĂŝĚ&ƌĂƵĚŽŶƚƌŽůhŶŝƚ

ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů

EĂƚŶů'ŽǀΖƐƐƐŽĐŝĂƚŝŽŶDĞĞƚŝŶŐ^ĞĐƵƌŝƚǇ
KĨĨĞŶĚĞƌ,ŽƵƐŝŶŐ
KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞͲ>ĂǁŶĨŽƌĐĞŵĞŶƚ
KƉŝŽŝĚ,ĞĂƚDĂƉ
WĂƌŝƚǇŝŶƌŝŵŝŶĂů:ƵƐƚŝĐĞĚǀŽĐĂĐǇ&ƵŶĚŝŶŐ
WK^dZĞƐƚƌŝĐƚĞĚ&ƵŶĚ^ŚŽƌƚĨĂůů
WƌĞͲ^ĞŶƚĞŶĐĞZĞƉŽƌƚ^ƉĞĐŝĂůŝƐƚƐ
WƌŽũĞĐƚ</^
WƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝůĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞ
ZĂŶŬĞĚŚŽŝĐĞsŽƚŝŶŐĚƵĐĂƚŝŽŶĨŽƌWŝůŽƚ
ZĞĂů/ͲƌŝǀĞƌΖƐ>ŝĐĞŶƐĞŽŵƉůŝĂŶĐĞ
ZĞŶŽǀĂƚĞ^ŚŽŽƚŝŶŐZĂŶŐĞΘ^ŝŵƵůĂƚŽƌƐ
^EEƵƌƐĞ&ŽƌĞŶƐŝĐDĞĚZĞĐĂƚĂďĂƐĞ
^EEƵƌƐĞ&ŽƌĞŶƐŝĐDĞĚZĞĐĂƚĂďĂƐĞ

WƵďůŝĐ^ĂĨĞƚǇ
ŽƌƌĞĐƚŝŽŶƐ
WƵďůŝĐ^ĂĨĞƚǇ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
'ŽǀĞƌŶŽƌΖƐKĨĐ
WƵďůŝĐ^ĂĨĞƚǇ
ŽƌƌĞĐƚŝŽŶƐ
^ƚĂƚĞƵĚŝƚŽƌ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
'ŽǀĞƌŶŽƌΖƐKĨĐ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

^͘͘ϯϮ͕/ŶĚŝŐĞŶƚĞĨĞŶƐĞ&ƵŶĚŝŶŐ
^͘͘ϯϮ͕/ŶĚŝŐĞŶƚĞĨĞŶƐĞ&ƵŶĚŝŶŐ
^͘͘ϯϮ͕/ŶĚŝŐĞŶƚĞĨĞŶƐĞ&ƵŶĚŝŶŐ

ŽƵƌƚƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

^͘͘ϯϵ͕ƐƐŝƐƚĞĚdƌĞĂƚŵŶƚĨŽƌDŶƚĂů/ůůŶĞƐƐ
^͘͘ϱϵ͕ŚŝůĚtĞůĨĂƌĞtŽƌŬĞƌWƌŽƚĞĐƚŝŽŶƐ
^͘͘ϱϵ͕ŚŝůĚtĞůĨĂƌĞtŽƌŬĞƌWƌŽƚĞĐƚŝŽŶƐ

ŽƵƌƚƐ
ŽƌƌĞĐƚŝŽŶƐ
ŽƵƌƚƐ

^͘͘ϴϵ͕ŽŶĨůŝĐƚŽĨ/ŶƚĞƌĞƐƚŵĞŶĚŵĞŶƚƐ
^͘͘ϵϮ͕dŚŝƌĚ:ƵĚŝĐŝĂůŝƐƚƌŝĐƚ:ƵĚŐĞŵĚƚƐ
^͘͘ϭϬϬ͕ůĞĐƚƌŽŶŝĐƌŝǀĞƌ>ŝĐĞŶƐĞƐ
^͘͘ϭϬϯ͕sŝĐƚŝŵdĂƌŐĞƚŝŶŐŶŚĂŶĐĞŵĞŶƚƐ
^͘͘ϭϬϯ͕sŝĐƚŝŵdĂƌŐĞƚŝŶŐŶŚĂŶĐĞŵĞŶƚƐ
^͘͘ϭϬϯ͕sŝĐƚŝŵdĂƌŐĞƚŝŶŐŶŚĂŶĐĞŵĞŶƚƐ
^͘͘ϭϬϯ͕sŝĐƚŝŵdĂƌŐĞƚŝŶŐŶŚĂŶĐĞŵĞŶƚƐ
^͘͘ϭϬϯ͕sŝĐƚŝŵdĂƌŐĞƚŝŶŐŶŚĂŶĐĞŵĞŶƚƐ

'ŽǀĞƌŶŽƌΖƐKĨĐ
ŽƵƌƚƐ
WƵďůŝĐ^ĂĨĞƚǇ
ĚWĂƌĚŽŶƐWĂƌŽů
ĚWĂƌĚŽŶƐWĂƌŽů
ŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐ
ŽƵƌƚƐ

^͘͘ϭϬϵ͕ƐƐĞƚ&ŽƌĨĞŝƚƵƌĞŵĞŶĚŵĞŶƚƐ
^͘͘ϭϬϵ͕ƐƐĞƚ&ŽƌĨĞŝƚƵƌĞŵĞŶĚŵĞŶƚƐ
^͘͘ϭϬϵ͕ƐƐĞƚ&ŽƌĨĞŝƚƵƌĞŵĞŶĚŵĞŶƚƐ
^͘͘ϭϬϵ͕ƐƐĞƚ&ŽƌĨĞŝƚƵƌĞŵĞŶĚŵĞŶƚƐ

ŽƵƌƚƐ
ŽƵƌƚƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

^͘͘ϭϱϰ͕hƚĂŚŽŵŵƵƚŚŽƌŝƚǇŵĚƚƐ
^͘͘ϭϱϰ͕hƚĂŚŽŵŵƵƚŚŽƌŝƚǇŵĚƚƐ
^͘͘ϭϱϰ͕hƚĂŚŽŵŵƵƚŚŽƌŝƚǇŵĚƚƐ

ŽƵƌƚƐ
h
h

^͘͘ϭϵϮ͕EĂƚŝǀĞŵĞƌŝĐĂŶ>ĞŐĂůƐƐŝƐƚĂŶĐĞ
^͘͘ϮϬϮ͕sƵůŶĞƌĂďůĞĚƵůƚŵĞŶĚŵĞŶƚƐ
^͘͘ϮϬϮ͕sƵůŶĞƌĂďůĞĚƵůƚŵĞŶĚŵĞŶƚƐ
^͘͘ϮϬϮ͕sƵůŶĞƌĂďůĞĚƵůƚŵĞŶĚŵĞŶƚƐ

ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐ
ŽƵƌƚƐ

^͘͘ϮϰϮ͕WƌĞƐŝĚĞŶƚŝĂůWƌŝŵĂƌǇ
^͘͘ϮϰϮ͕WƌĞƐŝĚĞŶƚŝĂůWƌŝŵĂƌǇ

'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

















>ŝŶĞ/ƚĞŵEĂŵĞ
ŽŵŵƵŶŝƚǇWƌŽǀŝĚĞƌƐ
WƌŽŐƌĂŵƐΘKƉƐ

ŝůů
/ƚĞŵη
&ƵŶĚ
^͘͘Ϯ
ϭϯϱ 'ĞŶĞƌĂů
^͘͘Ϯ
ϭϯϰ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭϮϬ &ĞĚĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭϮϬ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕DĞĚŝĐĂŝĚ&ƌĂƵĚŽŶƚƌŽůhŶŝƚ
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϭϰϬ 'ĞŶĞƌĂůϭǆ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϮϰ 'ĞŶĞƌĂůϭǆ
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϭϰϬ 'ĞŶĞƌĂůϭǆ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭϮϬ ĞĚ͘ƌĞĚŝƚ
::
^͘͘Ϯ
ϭϯϬ 'ĞŶĞƌĂů
WK^d
^͘͘Ϯ
ϭϯϵ dƌĂŶƐƉ͘^ƉĞĐ͘
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϮϰ 'ĞŶĞƌĂů
^ƚĂƚĞƵĚŝƚŽƌ
^͘͘Ϯ
ϭϯϲ 'ĞŶĞƌĂůϭǆ
WƌŽƐĞĐƵƚŝŽŶŶĐů
^͘͘Ϯ
ϭϮϮ ĞĚ͘ƌĞĚŝƚ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘ϯ
ϵϵ
'ĞŶĞƌĂůϭǆ
ƌŝǀĞƌ>ŝĐĞŶƐĞ
^͘͘Ϯ
ϭϯϳ dƌĂŶƐƉ͘^ƉĞĐ͘
WK^d
^͘͘ϯ
ϭϭϯ 'ĞŶĞƌĂůϭǆ
::
^͘͘Ϯ
ϭϯϬ 'ĞŶĞƌĂů
::
^͘͘Ϯ
ϭϯϬ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕^EEƵƌƐĞ&ŽƌĞŶƐŝĐDĞĚZĞĐĂƚĂďĂƐĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϴϱ
'ĞŶĞƌĂůϭǆ
/ŶĚŝŐĞŶƚĞĨŵŶ
^͘͘ϯ
ϭϬϴ ZĞƐƚƌŝĐƚĞĚ
/ŶĚŝŐĞŶƚĞĨŵŶ
^͘͘ϯ
ϭϬϴ ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕^͘͘ϯϮ͕/ŶĚŝŐĞŶƚĞĨĞŶƐĞ&ƵŶĚŝŶŐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϴϲ
'ĞŶĞƌĂů
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘ϯ
ϳϭ
'ĞŶĞƌĂů
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϴϳ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕^͘͘ϱϵ͕ŚŝůĚtĞůĨĂƌĞtŽƌŬĞƌWƌŽƚĞĐƚŝŽŶƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘ϯ
ϭϬϲ 'ĞŶĞƌĂůϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϴϴ
'ĞŶĞƌĂů
ƌŝǀĞƌ>ŝĐĞŶƐĞ
^͘͘ϯ
ϭϭϭ ĞŐ͘Ăů͘
ĚWĂƌĚŽŶƐWĂƌŽů
^͘͘ϯ
ϲϲ
'ĞŶĞƌĂů
ĚWĂƌĚŽŶƐWĂƌŽů
^͘͘ϯ
ϲϲ
'ĞŶĞƌĂůϭǆ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘ϯ
ϳϮ
'ĞŶĞƌĂů
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘ϯ
ϳϮ
'ĞŶĞƌĂůϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϴϵ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕^͘͘ϭϬϯ͕sŝĐƚŝŵdĂƌŐĞƚŝŶŐŶŚĂŶĐĞŵĞŶƚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϵϬ
'ĞŶĞƌĂů
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϵϬ
sĞƚŽĞĚ
::
^͘͘ϯ
ϵϴ
ZĞƐƚƌŝĐƚĞĚ
::
^͘͘ϯ
ϵϴ
sĞƚŽĞĚ
^ƵďƚŽƚĂů͕^͘͘ϭϬϵ͕ƐƐĞƚ&ŽƌĨĞŝƚƵƌĞŵĞŶĚŵĞŶƚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϵϭ
'ĞŶĞƌĂů
hĚŵŝŶ
^͘͘ϯ
ϭϮϬ ZĞƐƚƌŝĐƚĞĚ
hĚŵŝŶ
^͘͘ϯ
ϭϮϬ ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕^͘͘ϭϱϰ͕hƚĂŚŽŵŵƵƚŚŽƌŝƚǇŵĚƚƐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘ϭϵϮ
ϭ
'ĞŶĞƌĂů
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘ϯ
ϳϯ
'ĞŶĞƌĂů
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘ϯ
ϳϯ
'ĞŶĞƌĂůϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϵϮ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕^͘͘ϮϬϮ͕sƵůŶĞƌĂďůĞĚƵůƚŵĞŶĚŵĞŶƚƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘ϯ
ϭϬϳ 'ĞŶĞƌĂů
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘ϯ
ϭϬϳ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘ϮϰϮ͕WƌĞƐŝĚĞŶƚŝĂůWƌŝŵĂƌǇ

ŵŽƵŶƚ
ϰϲ͕ϮϬϬ
ϭϯ͕ϳϬϬ
Ψϱϵ͕ϵϬϬ
ϰϭϳ͕ϯϬϬ
ϭϯϵ͕ϭϬϬ
Ψϱϱϲ͕ϰϬϬ
ϰϬϬ͕ϬϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
ϲ͕ϰϰϭ͕ϯϬϬ
ϮϱϬ͕ϬϬϬ
Ϯϱϱ͕ϰϬϬ
ϱϬϬ͕ϬϬϬ
ϭ͕ϳϱϬ͕ϬϬϬ
ϴϬϬ͕ϬϬϬ
Ϯϯϱ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
Ϯ͕ϳϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
;ϱϬ͕ϬϬϬͿ
ΨϬ
ϭϭϯ͕ϴϬϬ
;ϭ͕ϳϬϬ͕ϬϬϬͿ
ϰ͕ϱϴϲ͕ϮϬϬ
Ψϯ͕ϬϬϬ͕ϬϬϬ
ϯϯ͕ϮϬϬ
ϯϲ͕ϱϬϬ
Ϯ͕ϬϬϬ
Ψϯϴ͕ϱϬϬ
ϰϲ͕ϴϬϬ
ϵϬϱ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϭ͕ϯϬϬ
;ϳϬϬͿ
ϭϮϭ͕ϳϬϬ
;ϲϬ͕ϴϬϬͿ
ϵϬϬ
ΨϲϮ͕ϰϬϬ
ϭϭ͕ϯϬϬ
;ϭϭ͕ϯϬϬͿ
ϯϰ͕ϳϬϬ
;ϯϰ͕ϳϬϬͿ
ΨϬ
ϰϬϬ
ϴ͕ϰϮϯ͕ϬϬϬ
;ϯ͕Ϯϯϱ͕ϬϬϬͿ
Ψϱ͕ϭϴϴ͕ϰϬϬ
ϮϮϱ͕ϬϬϬ
ϳϯ͕ϬϬϬ
;ϯϵ͕ϬϬϬͿ
ϭ͕ϵϬϬ
Ψϯϱ͕ϵϬϬ
ϳϮϱ͕ϬϬϬ
Ϯ͕ϭϳϱ͕ϬϬϬ
ΨϮ͕ϵϬϬ͕ϬϬϬ
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/ƚĞŵEĂŵĞ
^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĚƚƐ
^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĚƚƐ
^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĚƚƐ
^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĚƚƐ
^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĚƚƐ

ŐĞŶĐǇEĂŵĞ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

^ƵƉĞƌǀŝƐŝŽŶ'ƌĂŶƚƐĨŽƌ:Z/,ŝŐŚͲZŝƐŬWƌŐƌŵ
^ǁŽƌŶKĨĨŝĐĞƌWĂǇWůĂŶ
dĞůĞǁŽƌŬ/ŶŝƚŝĂƚŝǀĞ
dƌĂŶƐƉĂƌĞŶĐǇtĞďƐŝƚĞdƌĂŶƐĨĞƌ
dƌŽŽƉĞƌKǀĞƌƚŝŵĞ
h,WƋƵŝƉŵĞŶƚ;sŝĚĞŽ^ƚŽƌĂŐĞͿ
hƉĚĂƚĞƋƵŝƉĂŶĚDĂŝŶƚĂƚϵϭϭ>ŽĐĂƚŝŽŶƐ
hƉŐƌĂĚĞZĂĚŝŽ^ǇƐƚĞŵĨŽƌŵĞƌŐŽŵŵƐ
hƚĂŚ^ƚĂƚĞĂƉŝƚŽůWĞƌƐŽŶŶĞůĂŶĚZĞŶŽǀ
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
:'ĚũƵƐƚŵĞŶƚ
:'ĚũƵƐƚŵĞŶƚ
:'ĚũƵƐƚŵĞŶƚ

'ŽǀĞƌŶŽƌΖƐKĨĐ
WƵďůŝĐ^ĂĨĞƚǇ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^ƚĂƚĞƵĚŝƚŽƌ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
h
WƵďůŝĐ^ĂĨĞƚǇ

>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
::ͲWĂƌĞŶƚĂůĞĨ
^͘͘ϯ
ϵϯ
ĞŐ͘Ăů͘
::ͲWĂƌĞŶƚĂůĞĨ
^͘͘ϯ
ϵϯ
ĞĚ͘ƌĞĚŝƚ
::ͲWĂƌĞŶƚĂůĞĨ
^͘͘ϯ
ϵϯ
ŶĚĂů͘
::ͲWĂƌĞŶƚĂůĞĨ
^͘͘ϯ
ϵϯ
'ĞŶĞƌĂů
::ͲWĂƌĞŶƚĂůĞĨ
^͘͘ϯ
ϵϯ
dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĚƚƐ
W^WƌŽŐƐΘKƉƐ
^͘͘ϯ
ϭϭϱ 'ĞŶĞƌĂů
W^WƌŽŐƐΘKƉƐ
^͘͘ϯ
ϭϭϱ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^/ĂŶĚ^/Ͳ'ƵŶĞŶŝĂů/ŶǀĞƐƚŝŐĂƚŝŽŶƐ
'KD
^͘͘ϲ
ϳϬ
ZĞƐƚƌŝĐƚĞĚ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϭϯϰ 'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭϮϬ 'ĞŶĞƌĂůϭǆ
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϭϰϬ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^ƚĂƚĞǁŝĚĞWƵďůŝĐ^ĂĨĞƚǇ/ŶƚĞůůŝŐĞŶĐĞdŽŽů
::
^͘͘Ϯ
ϭϯϬ 'ĞŶĞƌĂůϭǆ
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϭϰϬ 'ĞŶĞƌĂů
'KD
^͘͘Ϯ
ϭϯϮ 'ĞŶĞƌĂůϭǆ
^ƚĂƚĞƵĚŝƚŽƌ
^͘͘Ϯ
ϭϯϲ 'ĞŶĞƌĂů
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϭϰϬ 'ĞŶĞƌĂůϭǆ
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϭϰϬ 'ĞŶĞƌĂůϭǆ
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϭϰϬ 'ĞŶĞƌĂůϭǆ
hĚŵŝŶ
^͘͘Ϯ
ϭϰϮ ZĞƐƚƌŝĐƚĞĚ
W^WƌŽŐƐΘKƉƐ
^͘͘ϲ
ϴϮ
'ĞŶĞƌĂů

^/ĂŶĚ^/Ͳ'ƵŶĞŶŝĂů/ŶǀĞƐƚŝŐĂƚŝŽŶƐ
^/ĂŶĚ^/Ͳ'ƵŶĞŶŝĂů/ŶǀĞƐƚŝŐĂƚŝŽŶƐ

WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ

^ĐŚŽŽůZĞĂĚŝŶĞƐƐdĞĐŚŶŝĐĂůŽƌƌĞĐƚŝŽŶ
^d/dĞƐƚŝŶŐĂƐĞůŽĂĚĞĐƌĞĂƐĞ
^ƚĂƚĞǁŝĚĞWƵďůŝĐ^ĂĨĞƚǇ/ŶƚĞůůŝŐĞŶĐĞdŽŽů
^ƚĂƚĞǁŝĚĞWƵďůŝĐ^ĂĨĞƚǇ/ŶƚĞůůŝŐĞŶĐĞdŽŽů

'ŽǀĞƌŶŽƌΖƐKĨĐ
:Ƶǀ:ƵƐƚŝĐĞ^ǀĐƐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
WƵďůŝĐ^ĂĨĞƚǇ

'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

ƌŝŵĞsŝĐƚŝŵZĞƉ
^ƚůĞĐƚ'ƌĂŶƚ&Ě
:ƵƐƚƐƐŝƐƚ'ƌĂŶƚ&Ě
:ƵƐƚƐƐŝƐƚ'ƌĂŶƚ&Ě
:ƵƐƚƐƐŝƐƚ'ƌĂŶƚ&Ě

^͘͘Ϯ
^͘͘Ϯ
^͘͘ϲ
^͘͘ϲ
^͘͘ϲ

^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĚƚƐ
^͘͘ϯϱ͕DƵŶŝĐŝƉĂů/ŶĐŽƌƉŽƌĂƚŝŽŶŵĚƚƐ
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
'ŚŝůĚWƌŽƚĞĐƚŝŽŶ/^&ƌĞĂƚŝŽŶͲ/Ŷ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂůΖƐKĨĨŝĐĞ^ĂůĂƌǇ/ŶĐƌĞĂƐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐ
hdĂƚƚŽƌŶĞǇƐ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
&ŝƌĞĂƌŵ^ĂĨĞƚǇWƌŽŐƌĂŵ^ƵŶƐĞƚ
,͘͘ϯϬϱ͕WŽƐƚŝƐĂƐƚĞƌZĞůŝĞĨDŝƚŝŐ&ƵŶĚ
^͘͘ϯϮ͕/ŶĚŝŐĞŶƚĞĨĞŶƐĞ&ƵŶĚŝŶŐ
^͘͘ϯϮ͕/ŶĚŝŐĞŶƚĞĨĞŶƐĞ&ƵŶĚŝŶŐ

'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

ϯϭϭ ĞĚ͘ƌĞĚŝƚ
ϯϭϮ &ĞĚĞƌĂů
ϴϴ
ĞŐ͘Ăů͘
ϴϴ
ŶĚĂů͘
ϴϴ
&ĞĚĞƌĂů
^ƵďƚŽƚĂů͕:'ĚũƵƐƚŵĞŶƚ
::ͲWĂƌĞŶƚĂůĞĨ
^͘͘Ϯϱϭ
ϭ
'ĞŶĞƌĂů
ϭ
'ĞŶĞƌĂůϭǆ
DƵŶŝĐŝƉĂů/ŶĐŽƌƉŽƌĂƚŝŽ ^͘͘ϯϱ

ϰϮ͕ϬϬϬ
Ϯ͕Ϭϱϱ͕ϱϬϬ
;Ϯϭϱ͕ϬϬϬͿ
;ϭϱϭ͕ϱϬϬͿ
;ϯϯ͕ϬϬϬͿ
;Ψϯϵϵ͕ϱϬϬͿ
ϲ͕ϱϬϬ
ϰϬ͕ϬϬϬ

ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ŽƌƌĞĐƚŝŽŶƐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů

/^&'
/^&'
ŽƌƌĞĐ/ŶĚƵƐ
/^&'

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϵ͕ϯϭϰ͕ϬϬϬ
ϳϲϲ͕ϮϬϬ
ϲϱϲ͕ϱϬϬ
ϭ͕Ϭϵϱ͕ϱϬϬ

ZĞƐƚĐyĨƌK:
ZĞƐƚĐyĨƌK:
ZĞƐƚĐyĨƌK:
ZĞƐƚĐyĨƌK:

'&ZͲ&ŝƌĞĂƌŵ^ĨƚǇ
^͘͘ϲ
Ϭ
'ĞŶĞƌĂů
WŽƐƚŝƐDŝƚĐĐŶƚ
,͘͘ϯϬϱ
ϭ
'ĞŶĞƌĂů
Ϯϵϳ 'ĞŶĞƌĂů
'&ZͲ/ŶĚŝŐĞŶƚĞĨĞŶƐĞ ^͘͘ϯ
Ϯϵϳ 'ĞŶĞƌĂůϭǆ
'&ZͲ/ŶĚŝŐĞŶƚĞĨĞŶƐĞ ^͘͘ϯ
^ƵďƚŽƚĂů͕^͘͘ϯϮ͕/ŶĚŝŐĞŶƚĞĨĞŶƐĞ&ƵŶĚŝŶŐ
&ŝƌĞĐĂĚ^ƵƉƉ
^͘͘Ϯ
ϯϮϴ 'ĞŶĞƌĂů
&ŝƌĞĐĂĚ^ƵƉƉ
^͘͘Ϯ
ϯϮϴ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕hƚĂŚ&ŝƌĞĐĂĚĞŵǇdƌĂŝŶŝŶŐŽƵƌƐĞƐ

hƚĂŚ&ŝƌĞĐĂĚĞŵǇdƌĂŝŶŝŶŐŽƵƌƐĞƐ
hƚĂŚ&ŝƌĞĐĂĚĞŵǇdƌĂŝŶŝŶŐŽƵƌƐĞƐ


'ƌĂŶĚdŽƚĂů

WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ

ϯϭϳ
ϯϭϳ
ϯϭϴ
ϯϭϳ

ĞĚ͘ƌĞĚŝƚ
'ĞŶĞƌĂů
ĞĚ͘ƌĞĚŝƚ
ĞĚ͘ƌĞĚŝƚ

ŵŽƵŶƚ
ϱϵ͕ϯϬϬ
ϰϱ͕ϬϬϬ
;ϴϲ͕ϯϬϬͿ
ϵϱ͕ϮϬϬ
ϵ͕ϬϬϬ
ΨϭϮϮ͕ϮϬϬ
ϮϰϬ͕ϬϬϬ
ϭϮϬ͕ϬϬϬ
ΨϯϲϬ͕ϬϬϬ
;ϮϬϬ͕ϬϬϬͿ
;ϯϬ͕ϬϬϬͿ
ϴϱϬ͕ϬϬϬ
Ϯ͕ϯϱϬ͕ϬϬϬ
Ψϯ͕ϮϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϭ͕ϴϲϬ͕ϬϬϬ
ϭϵϯ͕ϬϬϬ
ϮϮϱ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ϯϭϲ͕ϬϬϬ
ϱϬϯ͕ϬϬϬ
ϭϯ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ

;Ϯϰ͕ϴϬϬͿ
ϯϬϬ͕ϬϬϬ
;ϭ͕ϳϬϬ͕ϬϬϬͿ
ϰ͕ϱϴϲ͕ϮϬϬ
ΨϮ͕ϴϴϲ͕ϮϬϬ
;ϰ͕ϮϬϬ͕ϬϬϬͿ
ϰ͕ϮϬϬ͕ϬϬϬ
ΨϬ
Ψϵϴ͕Ϯϵϯ͕ϱϬϬ
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^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϯϬƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϲϳϬ͕ϬϬϬ

ΨϬ

ϮϬϬ͕ϬϬϬ
ϮϮϬ͕ϬϬϬ
;ϯϭϴ͕ϱϬϬͿ
ϭ͕ϬϱϬ͕ϯϬϬ
ϭ͕ϴϴϬ͕ϵϬϬ
Ψϯ͕ϬϯϮ͕ϳϬϬ

ϰϰϴ͕ϰϬϬ
Ψϰϰϴ͕ϰϬϬ

ΨϬ

ΨϬ

ϰϰϴ͕ϰϬϬ
Ψϰϰϴ͕ϰϬϬ

ŽŶƚƌĂĐƚƚƚŽƌŶĞǇƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŽŶƚƌĂĐƚƚƚŽƌŶĞǇƐdŽƚĂů

ϭϮ͕ϱϬϬ
ΨϭϮ͕ϱϬϬ

ΨϬ

ΨϬ

ϭϮ͕ϱϬϬ
ΨϭϮ͕ϱϬϬ

WƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝů
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
WƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝůdŽƚĂů

;ϭϬϬͿ
ϭϬϬ
ϭϯϱ͕ϳϬϬ
Ψϭϯϱ͕ϳϬϬ

ΨϬ

Ϯϯϰ͕ϵϬϬ
ϭϬϬ
ϭϯϱ͕ϳϬϬ
ΨϯϳϬ͕ϳϬϬ

^ƚĂƚĞ^ĞƚƚůĞŵĞŶƚŐƌĞĞŵĞŶƚƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
^ƚĂƚĞ^ĞƚƚůĞŵĞŶƚŐƌĞĞŵĞŶƚƐdŽƚĂů

ϯϵϲ͕ϭϬϬ
Ψϯϵϲ͕ϭϬϬ

ΨϭϬϳ͕ϬϬϬ

ΨϬ

ϭϬϳ͕ϬϬϬ
ϯϵϲ͕ϭϬϬ
ΨϱϬϯ͕ϭϬϬ

Ψϯ͕ϯϱϱ͕ϰϬϬ

Ψϭ͕ϬϭϮ͕ϬϬϬ

ΨϬ

Ψϰ͕ϯϲϳ͕ϰϬϬ

ŚŝůĚƌĞŶΖƐ:ƵƐƚŝĐĞĞŶƚĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŚŝůĚƌĞŶΖƐ:ƵƐƚŝĐĞĞŶƚĞƌƐdŽƚĂů

ƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů

ϮϬϬ͕ϬϬϬ
ϮϮϬ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů

;ϯϭϴ͕ϱϬϬͿ
ϴϬϬ͕ϯϬϬ
ϭ͕ϴϴϬ͕ϵϬϬ
ΨϮ͕ϯϲϮ͕ϳϬϬ

ϮϱϬ͕ϬϬϬ

Ϯϯϱ͕ϬϬϬ

ΨϮϯϱ͕ϬϬϬ

ϭϬϳ͕ϬϬϬ



ϯϬŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞ
ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞdŽƚĂů

ϰϳϳ͕ϱϬϬ
Ψϰϳϳ͕ϱϬϬ

;Ψϱ͕ϲϬϬͿ

ΨϬ

;ϱ͕ϲϬϬͿ
ϰϳϳ͕ϱϬϬ
Ψϰϳϭ͕ϵϬϬ



ŽĂƌĚŽĨWĂƌĚŽŶƐĂŶĚWĂƌŽůĞdŽƚĂů

Ψϰϳϳ͕ϱϬϬ

;Ψϱ͕ϲϬϬͿ

ΨϬ

Ψϰϳϭ͕ϵϬϬ

ϴ͕ϮϵϮ͕ϳϬϬ
ϯϬϬ͕ϬϬϬ
ϭ͕Ϭϲϯ͕ϵϬϬ

ϭϱϴ͕ϰϬϬ

Ψϵ͕ϲϱϲ͕ϲϬϬ

Ψϭϱϴ͕ϰϬϬ

ϴ͕ϰϱϭ͕ϭϬϬ
ϯϬϬ͕ϬϬϬ
ϭ͕ϭϭϯ͕ϯϬϬ
ϳϲ͕ϭϬϬ
ϱ͕Ϭϵϴ͕ϮϬϬ
Ψϭϱ͕Ϭϯϴ͕ϳϬϬ

ΨϬ

ϯ͕ϯϬϭ͕ϴϬϬ
ϱϴϳ͕ϲϬϬ
Ψϯ͕ϴϴϵ͕ϰϬϬ











ϯϬŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐWƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŽƌƌĞĐƚŝŽŶƐWƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐdŽƚĂů
ĞƉĂƌƚŵĞŶƚDĞĚŝĐĂů^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ĞƉĂƌƚŵĞŶƚDĞĚŝĐĂů^ĞƌǀŝĐĞƐdŽƚĂů

;ϱ͕ϲϬϬͿ

ϰϵ͕ϰϬϬ
ϳϲ͕ϭϬϬ
ϱ͕Ϭϵϴ͕ϮϬϬ
Ψϱ͕ϮϮϯ͕ϳϬϬ

ϯ͕ϯϬϭ͕ϴϬϬ
ϱϴϳ͕ϲϬϬ
Ψϱϴϳ͕ϲϬϬ

Ψϯ͕ϯϬϭ͕ϴϬϬ
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^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
:ĂŝůŽŶƚƌĂĐƚŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
:ĂŝůŽŶƚƌĂĐƚŝŶŐdŽƚĂů
ŽƌƌĞĐƚŝŽŶƐdŽƚĂů
ϯ ŽƵƌƚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

;ϯ͕ϬϬϬ͕ϬϬϬͿ
ϭ͕ϱϴϱ͕ϰϬϬ
Ψϭ͕ϱϴϱ͕ϰϬϬ

;Ψϯ͕ϬϬϬ͕ϬϬϬͿ

Ψϳ͕ϯϵϲ͕ϳϬϬ

Ψϵ͕ϵϱϴ͕ϰϬϬ

ΨϬ

'ƌĂŶĚdŽƚĂů
;ϯ͕ϬϬϬ͕ϬϬϬͿ
ϭ͕ϱϴϱ͕ϰϬϬ
;Ψϭ͕ϰϭϰ͕ϲϬϬͿ

Ψϭϱϴ͕ϰϬϬ

Ψϭϳ͕ϱϭϯ͕ϱϬϬ

ϭϮ͕ϬϬϬ
Ϯ͕ϴϰϱ͕ϱϬϬ
ΨϮ͕ϴϰϱ͕ϱϬϬ

ΨϬ

ΨϭϮ͕ϬϬϬ

ϭϮ͕ϬϬϬ
Ϯ͕ϴϰϱ͕ϱϬϬ
ΨϮ͕ϴϱϳ͕ϱϬϬ

ŽŶƚƌĂĐƚƐĂŶĚ>ĞĂƐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŽŶƚƌĂĐƚƐĂŶĚ>ĞĂƐĞƐdŽƚĂů

ϰϱϬ͕ϬϬϬ
ΨϰϱϬ͕ϬϬϬ

ΨϬ

ΨϬ

ϰϱϬ͕ϬϬϬ
ΨϰϱϬ͕ϬϬϬ

'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵdŽƚĂů

;ϭϬ͕ϬϬϬͿ
ϭϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

;ΨϮϱϱ͕ϱϬϬͿ

ΨϬ

;Ϯϱϱ͕ϱϬϬͿ
;ϭϬ͕ϬϬϬͿ
ϭϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ΨϮϰϰ͕ϱϬϬ

ϵϬ͕ϱϬϬ
ΨϵϬ͕ϱϬϬ

ΨϬ

ΨϬ

ϵϬ͕ϱϬϬ
ΨϵϬ͕ϱϬϬ

Ψϯ͕ϴϴϲ͕ϬϬϬ

;ΨϮϱϱ͕ϱϬϬͿ

ΨϭϮ͕ϬϬϬ

Ψϯ͕ϲϰϮ͕ϱϬϬ
























:ƵƌǇĂŶĚtŝƚŶĞƐƐ&ĞĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
:ƵƌǇĂŶĚtŝƚŶĞƐƐ&ĞĞƐdŽƚĂů
ŽƵƌƚƐdŽƚĂů
ϯ 'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ
::&ĂĐƚƵĂů/ŶŶŽĐĞŶĐĞWĂǇŵĞŶƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
::&ĂĐƚƵĂů/ŶŶŽĐĞŶĐĞWĂǇŵĞŶƚƐdŽƚĂů
::^Ăůƚ>ĂŬĞŽƵŶƚǇ:ĂŝůĞĚ,ŽƵƐŝŶŐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
::^Ăůƚ>ĂŬĞŽƵŶƚǇ:ĂŝůĞĚ,ŽƵƐŝŶŐdŽƚĂů
ŚĂƌĂĐƚĞƌĚƵĐĂƚŝŽŶ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŚĂƌĂĐƚĞƌĚƵĐĂƚŝŽŶdŽƚĂů
ŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞdŽƚĂů
ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞŽƵŶĐŝů
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞŽƵŶĐŝůdŽƚĂů

;Ϯϱϱ͕ϱϬϬͿ

ϭϬϬ
;ϭϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ϭϬϬ
;ϭϬϬͿ
ΨϬ

ϱϯϵ͕ϳϬϬ
Ψϱϯϵ͕ϳϬϬ

ΨϬ

ΨϬ

ϱϯϵ͕ϳϬϬ
Ψϱϯϵ͕ϳϬϬ

ϰϱ͕ϵϬϬ
;ϱϮ͕ϯϬϬͿ
;Ψϲ͕ϰϬϬͿ

ϯ͕ϴϭϮ͕ϰϬϬ
ϯ͕ϭϵϯ͕ϭϬϬ
;Ϯ͕ϲϳϵ͕ϲϬϬͿ
Ψϰ͕ϯϮϱ͕ϵϬϬ

ϭϯ͕ϯϬϬ
Ψϭϯ͕ϯϬϬ

ΨϬ

ΨϬ

ϱ͕ϬϳϮ͕ϭϬϬ

ΨϬ

Ψϱ͕ϬϳϮ͕ϭϬϬ

ΨϬ

ΨϬ

ϰϱ͕ϵϬϬ
;ϱϮ͕ϯϬϬͿ
;Ψϲ͕ϰϬϬͿ

ϴ͕ϴϴϰ͕ϱϬϬ
ϯ͕ϭϵϯ͕ϭϬϬ
;Ϯ͕ϲϳϵ͕ϲϬϬͿ
Ψϵ͕ϯϵϴ͕ϬϬϬ

ϭϯ͕ϯϬϬ
Ψϭϯ͕ϯϬϬ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ







^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ŵĞƌŐĞŶĐǇ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŵĞƌŐĞŶĐǇ&ƵŶĚdŽƚĂů

ϭϬϬ͕ϭϬϬ
;ϭϬϬ͕ϭϬϬͿ
ΨϬ

ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐdŽƚĂů

ϵϵϴ͕ϳϬϬ
;ϰ͕ϵϵϵ͕ϯϬϬͿ
;Ψϰ͕ϬϬϬ͕ϲϬϬͿ

'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞdŽƚĂů

;ϱ͕ϯϬϬͿ
ϭ͕ϰϮϱ͕ϬϬϬ
;ϯϲϮ͕ϵϬϬͿ
Ψϭ͕Ϭϱϲ͕ϴϬϬ

'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚdŽƚĂů

ϭ͕ϭϭϱ͕ϴϬϬ
Ψϭ͕ϭϭϱ͕ϴϬϬ

/ŶĚŝŐĞŶƚĞĨĞŶƐĞŽŵŵŝƐƐŝŽŶ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶĚŝŐĞŶƚĞĨĞŶƐĞŽŵŵŝƐƐŝŽŶdŽƚĂů

Ϯ͕ϳϲϯ͕ϲϬϬ
;ϱϬϮ͕ϱϬϬͿ
ΨϮ͕Ϯϲϭ͕ϭϬϬ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

ΨϬ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ

ϭϬϬ͕ϭϬϬ
;ϭϬϬ͕ϭϬϬͿ
ΨϬ

ΨϬ

;ϵ͕ϬϬϬ͕ϬϬϬͿ
ϵϵϴ͕ϳϬϬ
;ϰ͕ϵϵϵ͕ϯϬϬͿ
;Ψϭϯ͕ϬϬϬ͕ϲϬϬͿ

;ϵ͕ϬϬϬ͕ϬϬϬͿ

;Ψϵ͕ϬϬϬ͕ϬϬϬͿ

'ƌĂŶĚdŽƚĂů













>ĞZĂǇDĐůůŝƐƚĞƌWƌŽŐƌĂŵ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞZĂǇDĐůůŝƐƚĞƌWƌŽŐƌĂŵdŽƚĂů

ϭ͕ϬϬϬ͕ϬϬϬ

ϭϭ͕ϮϬϬ

Ψϭ͕ϬϬϬ͕ϬϬϬ

Ψϭϭ͕ϮϬϬ

ϮϬϰ͕ϵϬϬ

ϮϬ͕ϬϬϬ

ΨϮϬϰ͕ϵϬϬ

ΨϮϬ͕ϬϬϬ

ϮϮϰ͕ϵϬϬ
ϭ͕ϭϭϱ͕ϴϬϬ
Ψϭ͕ϯϰϬ͕ϳϬϬ

ΨϬ

Ϯ͕ϳϲϯ͕ϲϬϬ
;ϱϬϮ͕ϱϬϬͿ
ΨϮ͕Ϯϲϭ͕ϭϬϬ

ΨϬ

Ϯϳϰ͕ϮϬϬ
ϴϭϴ͕ϯϬϬ
;Ϯϳϰ͕ϮϬϬͿ
Ψϴϭϴ͕ϯϬϬ

ΨϬ

ΨϬ

;ϲ͕ϯϴϮ͕ϰϬϬͿ
ϳ͕ϱϯϲ͕ϲϬϬ
Ψϭ͕ϭϱϰ͕ϮϬϬ

;Ψϳ͕ϱϮϬ͕ϵϬϬͿ

Ψϱ͕ϭϬϯ͕ϯϬϬ

ΨϬ

Ϯϳϰ͕ϮϬϬ
ϴϭϴ͕ϯϬϬ
;Ϯϳϰ͕ϮϬϬͿ
Ψϱϰϰ͕ϭϬϬ

ΨϮϳϰ͕ϮϬϬ

ϭ͕Ϭϭϭ͕ϮϬϬ
;ϱ͕ϯϬϬͿ
ϭ͕ϰϮϱ͕ϬϬϬ
;ϯϲϮ͕ϵϬϬͿ
ΨϮ͕Ϭϲϴ͕ϬϬϬ






^ĐŚŽŽůZĞĂĚŝŶĞƐƐ/ŶŝƚŝĂƚŝǀĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ĐŚŽŽůZĞĂĚŝŶĞƐƐ/ŶŝƚŝĂƚŝǀĞdŽƚĂů
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞdŽƚĂů

;ϲ͕ϯϴϮ͕ϰϬϬͿ
ϳ͕ϱϯϲ͕ϲϬϬ
Ψϭ͕ϭϱϰ͕ϮϬϬ
Ψϳ͕ϬϬϯ͕ϵϬϬ

ϯ :ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐ
WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
WƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐdŽƚĂů

;ϰϯϮ͕ϮϬϬͿ
Ϯϳϭ͕ϵϬϬ
;ϭ͕ϯϮϬ͕ϲϬϬͿ
ϯ͕ϴϯϯ͕ϬϬϬ
ΨϮ͕ϯϱϮ͕ϭϬϬ



ŽŵŵƵŶŝƚǇWƌŽǀŝĚĞƌƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ŽŵŵƵŶŝƚǇWƌŽǀŝĚĞƌƐdŽƚĂů

;Ϯϱϴ͕ϯϬϬͿ
ϵϱ͕ϲϬϬ
;ΨϭϲϮ͕ϳϬϬͿ



:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐdŽƚĂů







ΨϮ͕ϭϴϵ͕ϰϬϬ

Ψϰ͕ϱϴϲ͕ϯϬϬ

ΨϬ

;ϰϯϮ͕ϮϬϬͿ
ϳϯϱ͕ϲϬϬ
;ϭ͕ϯϮϬ͕ϲϬϬͿ
ϯ͕ϴϯϯ͕ϬϬϬ
ΨϮ͕ϴϭϱ͕ϴϬϬ

ΨϬ

ΨϬ

;Ϯϱϴ͕ϯϬϬͿ
ϵϱ͕ϲϬϬ
;ΨϭϲϮ͕ϳϬϬͿ

Ψϰϲϯ͕ϳϬϬ

ΨϬ

ϰϲϯ͕ϳϬϬ

Ψϰϲϯ͕ϳϬϬ

ΨϮ͕ϲϱϯ͕ϭϬϬ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ






^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ϯ KĨĨŝĐĞŽĨƚŚĞ^ƚĂƚĞƵĚŝƚŽƌ
^ƚĂƚĞƵĚŝƚŽƌ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞƵĚŝƚŽƌdŽƚĂů
KĨĨŝĐĞŽĨƚŚĞ^ƚĂƚĞƵĚŝƚŽƌdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭϮϬ͕ϳϬϬ

'ƌĂŶĚdŽƚĂů

;Ϯ͕ϰϬϬͿ
;ϮϮϵ͕ϳϬϬͿ
;ΨϮϯϮ͕ϭϬϬͿ

ΨϭϮϬ͕ϳϬϬ

ΨϬ

ϭϮϬ͕ϳϬϬ
;Ϯ͕ϰϬϬͿ
;ϮϮϵ͕ϳϬϬͿ
;Ψϭϭϭ͕ϰϬϬͿ

;ΨϮϯϮ͕ϭϬϬͿ

ΨϭϮϬ͕ϳϬϬ

ΨϬ

;Ψϭϭϭ͕ϰϬϬͿ

ϳ͕ϲϱϱ͕ϴϬϬ
;ϯ͕ϳϳϱ͕ϲϬϬͿ
ϯ͕ϳϳϱ͕ϲϬϬ
Ψϳ͕ϲϱϱ͕ϴϬϬ

;ϯ͕ϵϱϱ͕ϴϬϬͿ
ϰ͕ϰϱϱ͕ϴϬϬ
ΨϱϬϬ͕ϬϬϬ


























ϯ WƵďůŝĐ^ĂĨĞƚǇ
ŝǀŝƐŝŽŶŽĨ,ŽŵĞůĂŶĚ^ĞĐƵƌŝƚǇͲŵĞƌŐĞŶĐǇĂŶĚŝƐĂƐƚĞƌDĂŶĂŐĞŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŝǀŝƐŝŽŶŽĨ,ŽŵĞůĂŶĚ^ĞĐƵƌŝƚǇͲŵĞƌŐĞŶĐǇĂŶĚŝƐĂƐƚĞƌDĂŶĂŐĞŵĞŶƚdŽƚĂů
ƌŝǀĞƌ>ŝĐĞŶƐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ƌŝǀĞƌ>ŝĐĞŶƐĞdŽƚĂů

;ϳ͕ϲϱϱ͕ϴϬϬͿ
;ϭϴϬ͕ϮϬϬͿ
ϲϴϬ͕ϮϬϬ
ΨϱϬϬ͕ϬϬϬ

Ϯ͕ϲϳϬ͕ϱϬϬ
ϭ͕ϴϲϱ͕ϮϬϬ
Ψϰ͕ϱϯϱ͕ϳϬϬ

;Ψϳ͕ϲϱϱ͕ϴϬϬͿ

ϳϬϬ͕ϬϬϬ
ϭϲ͕ϵϬϬ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
;Ψϳϴϯ͕ϭϬϬͿ

ϮϬϬ͕ϬϬϬ
ϳ͕ϳϬϬ

;ϭϬϬ͕ϬϬϬͿ
ΨϭϬϳ͕ϳϬϬ

ϮϬϬ͕ϬϬϬ
ϳϬϳ͕ϳϬϬ
ϭϲ͕ϵϬϬ
ϭ͕ϭϳϬ͕ϱϬϬ
ϭ͕ϳϲϱ͕ϮϬϬ
Ψϯ͕ϴϲϬ͕ϯϬϬ

ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŵĞƌŐĞŶĐǇDĂŶĂŐĞŵĞŶƚdŽƚĂů

ϭϰϯ͕ϴϬϬ
Ψϭϰϯ͕ϴϬϬ

ΨϬ

Ψϯ͕ϮϬϬ͕ϬϬϬ

ϯ͕ϮϬϬ͕ϬϬϬ
ϭϰϯ͕ϴϬϬ
Ψϯ͕ϯϰϯ͕ϴϬϬ

,ŝŐŚǁĂǇ^ĂĨĞƚǇ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
,ŝŐŚǁĂǇ^ĂĨĞƚǇdŽƚĂů

ϳϯϴ͕ϲϬϬ
Ψϳϯϴ͕ϲϬϬ

ΨϬ

ΨϬ

ϳϯϴ͕ϲϬϬ
Ψϳϯϴ͕ϲϬϬ

ΨϬ

ΨϬ

ϮϬϬ͕ϬϬϬ
;ϵϭϱ͕ϰϬϬͿ
;Ψϳϭϱ͕ϰϬϬͿ

ϭ͕ϲϲϬ͕ϰϬϬ
ϱϵϰ͕ϳϬϬ

Ϯ͕ϴϬϬ

ΨϮ͕Ϯϱϱ͕ϭϬϬ

ΨϮ͕ϴϬϬ

ϯ͕ϮϬϬ͕ϬϬϬ

WĞĂĐĞKĨĨŝĐĞƌƐΖ^ƚĂŶĚĂƌĚƐĂŶĚdƌĂŝŶŝŶŐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
>ĂƉƐŝŶŐĂůĂŶĐĞ
WĞĂĐĞKĨĨŝĐĞƌƐΖ^ƚĂŶĚĂƌĚƐĂŶĚdƌĂŝŶŝŶŐdŽƚĂů

ϮϬϬ͕ϬϬϬ
;ϵϭϱ͕ϰϬϬͿ
;Ψϳϭϱ͕ϰϬϬͿ

WƵďůŝĐ^ĂĨĞƚǇWƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĂƉƐŝŶŐĂůĂŶĐĞ
WƵďůŝĐ^ĂĨĞƚǇWƌŽŐƌĂŵƐĂŶĚKƉĞƌĂƚŝŽŶƐdŽƚĂů

ϰϲϱ͕ϴϬϬ
ϲ͕ϱϬϱ͕ϬϬϬ
ϳ͕ϭϲϮ͕ϰϬϬ
;ϮϮϰ͕ϴϬϬͿ
;ϭ͕ϴϬϬ͕ϬϬϬͿ
ΨϭϮ͕ϭϬϴ͕ϰϬϬ

ƵƌĞĂƵŽĨƌŝŵŝŶĂů/ĚĞŶƚŝĨŝĐĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
>ĂƉƐŝŶŐĂůĂŶĐĞ
ƵƌĞĂƵŽĨƌŝŵŝŶĂů/ĚĞŶƚŝĨŝĐĂƚŝŽŶdŽƚĂů
WƵďůŝĐ^ĂĨĞƚǇdŽƚĂů

;ϲϱ͕ϬϬϬͿ
ϴϵ͕ϲϬϬ
;ϮϯϬ͕ϬϬϬͿ
;ΨϮϬϱ͕ϰϬϬͿ
Ψϭϳ͕ϭϬϱ͕ϳϬϬ

ϴϮ͕ϭϬϬ
ϱ͕ϬϬϬ

ΨϬ

Ψϴϳ͕ϭϬϬ

;Ψϲ͕ϭϴϯ͕ϴϬϬͿ

Ψϭϭ͕Ϭϱϯ͕ϰϬϬ

ϭ͕ϲϲϯ͕ϮϬϬ
ϭ͕ϬϲϬ͕ϱϬϬ
ϲ͕ϱϬϱ͕ϬϬϬ
ϳ͕ϭϲϮ͕ϰϬϬ
;ϮϮϰ͕ϴϬϬͿ
;ϭ͕ϴϬϬ͕ϬϬϬͿ
Ψϭϰ͕ϯϲϲ͕ϯϬϬ

ϴϮ͕ϭϬϬ
;ϲϬ͕ϬϬϬͿ
ϴϵ͕ϲϬϬ
;ϮϯϬ͕ϬϬϬͿ
;Ψϭϭϴ͕ϯϬϬͿ
ΨϮϭ͕ϵϳϱ͕ϯϬϬ
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^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů



ϯ ^ƚĂƚĞdƌĞĂƐƵƌĞƌ
^ƚĂƚĞdƌĞĂƐƵƌĞƌ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
^ƚĂƚĞdƌĞĂƐƵƌĞƌdŽƚĂů

ϭϴϱ͕ϬϬϬ
Ψϭϴϱ͕ϬϬϬ

ΨϮϭϳ͕ϴϬϬ

ΨϬ

Ϯϭϳ͕ϴϬϬ
ϭϴϱ͕ϬϬϬ
ΨϰϬϮ͕ϴϬϬ



^ƚĂƚĞdƌĞĂƐƵƌĞƌdŽƚĂů

Ψϭϴϱ͕ϬϬϬ

ΨϮϭϳ͕ϴϬϬ

ΨϬ

ΨϰϬϮ͕ϴϬϬ

ϯ hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇ
ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐŝǀŝƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐŝǀŝƐŝŽŶdŽƚĂů

ΨϬ

ϭϴ͕ϱϬϬ͕ϬϬϬ
Ψϭϴ͕ϱϬϬ͕ϬϬϬ

ΨϬ

ϭϴ͕ϱϬϬ͕ϬϬϬ
Ψϭϴ͕ϱϬϬ͕ϬϬϬ

hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇdŽƚĂů

ΨϬ

Ψϭϴ͕ϱϬϬ͕ϬϬϬ

ΨϬ

Ψϭϴ͕ϱϬϬ͕ϬϬϬ






Ϯϭϳ͕ϴϬϬ

























KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ
ϯϵZĞǀdƌĂŶƐĨĞƌƐͲK:
'ĞŶĞƌĂů&ƵŶĚͲK:
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚͲK:dŽƚĂů
ZĞǀdƌĂŶƐĨĞƌƐͲK:dŽƚĂů
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐdŽƚĂů
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϯϬƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƌŝŵĞĂŶĚsŝŽůĞŶĐĞWƌĞǀĞŶƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ƌŝŵĞĂŶĚsŝŽůĞŶĐĞWƌĞǀĞŶƚŝŽŶ&ƵŶĚdŽƚĂů

Ψϰϭ͕ϯϲϳ͕ϱϬϬ

Ψϭϲ͕ϯϬϲ͕ϴϬϬ

Ψϭϲ͕ϯϮϳ͕ϭϬϬ

Ψϳϰ͕ϬϬϭ͕ϰϬϬ

ΨϬ

ΨϬ

ϯ͕ϳϳϱ͕ϲϬϬ
Ψϯ͕ϳϳϱ͕ϲϬϬ

ϯ͕ϳϳϱ͕ϲϬϬ
Ψϯ͕ϳϳϱ͕ϲϬϬ

ΨϬ

ΨϬ

Ψϯ͕ϳϳϱ͕ϲϬϬ

Ψϯ͕ϳϳϱ͕ϲϬϬ

ΨϬ

ΨϬ

Ψϯ͕ϳϳϱ͕ϲϬϬ

Ψϯ͕ϳϳϱ͕ϲϬϬ

;ϯϴ͕ϬϬϬͿ
;Ψϯϴ͕ϬϬϬͿ

ΨϬ

ΨϬ

;ϯϴ͕ϬϬϬͿ
;Ψϯϴ͕ϬϬϬͿ

>ŝƚŝŐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ŝƚŝŐĂƚŝŽŶ&ƵŶĚdŽƚĂů

;ϭϬϬ͕ϬϬϬͿ
Ϯϯϰ͕ϰϬϬ
;ϭ͕Ϯϯϵ͕ϰϬϬͿ
;Ψϭ͕ϭϬϱ͕ϬϬϬͿ

ΨϬ

ΨϬ

;ϭϬϬ͕ϬϬϬͿ
Ϯϯϰ͕ϰϬϬ
;ϭ͕Ϯϯϵ͕ϰϬϬͿ
;Ψϭ͕ϭϬϱ͕ϬϬϬͿ

ƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů

;Ψϭ͕ϭϰϯ͕ϬϬϬͿ

ΨϬ

ΨϬ

;Ψϭ͕ϭϰϯ͕ϬϬϬͿ

ΨϬ

ϮϮ͕ϯϬϬ
ϲϲ͕ϵϬϬ
;ϴϯ͕ϳϬϬͿ
Ψϱ͕ϱϬϬ

ϯ 'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞ
ƌŝŵĞsŝĐƚŝŵZĞƉĂƌĂƚŝŽŶƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ƌŝŵĞsŝĐƚŝŵZĞƉĂƌĂƚŝŽŶƐdŽƚĂů

ϮϮ͕ϯϬϬ
ϲϲ͕ϵϬϬ
;ϴϯ͕ϳϬϬͿ
Ψϱ͕ϱϬϬ

ΨϬ

:ƵƐƚŝĐĞƐƐŝƐƚĂŶĐĞ'ƌĂŶƚ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
:ƵƐƚŝĐĞƐƐŝƐƚĂŶĐĞ'ƌĂŶƚ&ƵŶĚdŽƚĂů

;ϭ͕ϱϵϭ͕ϬϬϬͿ
Ϯ͕Ϯϯϰ͕ϵϬϬ
ϰϬϬ
Ψϲϰϰ͕ϯϬϬ

ΨϬ

ΨϬ

;ϭ͕ϱϵϭ͕ϬϬϬͿ
Ϯ͕Ϯϯϰ͕ϵϬϬ
ϰϬϬ
Ψϲϰϰ͕ϯϬϬ

^ƚĂƚĞůĞĐƚŝŽŶƐ'ƌĂŶƚ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
^ƚĂƚĞůĞĐƚŝŽŶƐ'ƌĂŶƚ&ƵŶĚdŽƚĂů

Ϯ͕Ϭϱϱ͕ϱϬϬ
ΨϮ͕Ϭϱϱ͕ϱϬϬ

ΨϬ

ΨϬ

Ϯ͕Ϭϱϱ͕ϱϬϬ
ΨϮ͕Ϭϱϱ͕ϱϬϬ
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^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
::ͲŚŝůĚtĞůĨĂƌĞWĂƌĞŶƚĂůĞĨĞŶƐĞ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
::ͲŚŝůĚtĞůĨĂƌĞWĂƌĞŶƚĂůĞĨĞŶƐĞ&ƵŶĚdŽƚĂů
'ŽǀĞƌŶŽƌΖƐKĨĨŝĐĞdŽƚĂů
ϯ WƵďůŝĐ^ĂĨĞƚǇ
ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽůĐƚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ZĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ůĐŽŚŽůŝĐĞǀĞƌĂŐĞŽŶƚƌŽůĐƚŶĨŽƌĐĞŵĞŶƚ&ƵŶĚdŽƚĂů

ΨϬ

ΨϬ

ϭ͕ϬϬϬ
ϭϭ͕ϲϬϬ
;ϭϮ͕ϲϬϬͿ
ΨϬ

ΨϮ͕ϳϬϱ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϮ͕ϳϬϱ͕ϯϬϬ

ΨϬ

;Ψϱϰϴ͕ϵϬϬͿ

ΨϬ

ΨϬ

;Ψϱϰϴ͕ϵϬϬͿ

ΨϬ

ΨϬ

Ψϭ͕Ϭϭϯ͕ϰϬϬ

ΨϬ

;ϵ͕ϬϬϬ͕ϬϬϬͿ
;Ψϵ͕ϬϬϬ͕ϬϬϬͿ

ΨϬ

;ϵ͕ϬϬϬ͕ϬϬϬͿ
;Ψϵ͕ϬϬϬ͕ϬϬϬͿ

;Ϯϰ͕ϴϬϬͿ
;ΨϮϰ͕ϴϬϬͿ

ΨϬ

ΨϬ

;Ϯϰ͕ϴϬϬͿ
;ΨϮϰ͕ϴϬϬͿ

ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲK:dŽƚĂů

;ΨϮϰ͕ϴϬϬͿ

;Ψϵ͕ϬϬϬ͕ϬϬϬͿ

ΨϬ

;Ψϵ͕ϬϮϰ͕ϴϬϬͿ

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů

;ΨϮϰ͕ϴϬϬͿ

;Ψϵ͕ϬϬϬ͕ϬϬϬͿ

ΨϬ

;Ψϵ͕ϬϮϰ͕ϴϬϬͿ

WƵďůŝĐ^ĂĨĞƚǇdŽƚĂů

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϯϵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲK:
ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐWƌŽŐƌĂŵZĞƐƚ͘ĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ŵƉůŽǇĂďŝůŝƚǇƚŽĂƌĞĞƌƐWƌŽŐƌĂŵZĞƐƚ͘ĐĐŽƵŶƚdŽƚĂů



ϭ͕ϬϬϬ
ϭϭ͕ϲϬϬ
;ϭϮ͕ϲϬϬͿ
ΨϬ

ΨϬ





'ƌĂŶĚdŽƚĂů

;ϯϰϴ͕ϵϬϬͿ
;Ϯϱ͕ϱϬϬͿ
ϴϰϭ͕ϲϬϬ
;ϭ͕Ϭϭϲ͕ϭϬϬͿ
;Ψϱϰϴ͕ϵϬϬͿ

ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů



^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

;ϯϰϴ͕ϵϬϬͿ
;Ϯϱ͕ϱϬϬͿ
ϴϰϭ͕ϲϬϬ
;ϭ͕Ϭϭϲ͕ϭϬϬͿ
;Ψϱϰϴ͕ϵϬϬͿ





^͘͘Ϯ
;DĂŝŶzŝůůͿ

'&ZͲ&ŝƌĞĂƌŵ^ĂĨĞƚǇ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'&ZͲ&ŝƌĞĂƌŵ^ĂĨĞƚǇdŽƚĂů

Ψϭ͕Ϭϭϯ͕ϰϬϬ












ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϯϬƚƚŽƌŶĞǇ'ĞŶĞƌĂů
/^&ͲƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
/^&ͲƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů
ϯϬŽƌƌĞĐƚŝŽŶƐ
hƚĂŚŽƌƌĞĐƚŝŽŶĂů/ŶĚƵƐƚƌŝĞƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚŽƌƌĞĐƚŝŽŶĂů/ŶĚƵƐƚƌŝĞƐdŽƚĂů
ŽƌƌĞĐƚŝŽŶƐdŽƚĂů

ϵϳϮ͕ϭϬϬ
ϭϰϴ͕ϲϬϬ
Ψϭ͕ϭϮϬ͕ϳϬϬ

ΨϬ

ΨϬ

ϵϳϮ͕ϭϬϬ
ϭϰϴ͕ϲϬϬ
Ψϭ͕ϭϮϬ͕ϳϬϬ

Ψϭ͕ϭϮϬ͕ϳϬϬ

ΨϬ

ΨϬ

Ψϭ͕ϭϮϬ͕ϳϬϬ

ϲϭϵ͕ϰϬϬ
;ϳϯϮ͕ϭϬϬͿ
;ϳϭ͕ϵϬϬͿ
;Ψϭϴϰ͕ϲϬϬͿ

ΨϬ

ΨϬ

ϲϭϵ͕ϰϬϬ
;ϳϯϮ͕ϭϬϬͿ
;ϳϭ͕ϵϬϬͿ
;Ψϭϴϰ͕ϲϬϬͿ

;Ψϭϴϰ͕ϲϬϬͿ

ΨϬ

ΨϬ

;Ψϭϴϰ͕ϲϬϬͿ







Office of the Legislative Fiscal Analyst

3-61

Executive Offices and Criminal Justice

Budget of the State of Utah

 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ






^͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ϯ WƵďůŝĐ^ĂĨĞƚǇ
>ŽĐĂů'ŽǀƚŵĞƌŐĞŶĐǇZĞƐƉŽŶƐĞ>ŽĂŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ŽĐĂů'ŽǀƚŵĞƌŐĞŶĐǇZĞƐƉŽŶƐĞ>ŽĂŶ&ƵŶĚdŽƚĂů
WƵďůŝĐ^ĂĨĞƚǇdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϭϯϯ͕ϳϬϬ
;ϭϯϯ͕ϳϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ϭϯϯ͕ϳϬϬ
;ϭϯϯ͕ϳϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϵϯϲ͕ϭϬϬ



ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů

Ψϵϯϲ͕ϭϬϬ



&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
ϯϬƚƚŽƌŶĞǇ'ĞŶĞƌĂů
&ŝŶĂŶĐŝĂůƌŝŵĞƐdƌƵƐƚ&ƵŶĚ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&ŝŶĂŶĐŝĂůƌŝŵĞƐdƌƵƐƚ&ƵŶĚdŽƚĂů

ϮϬϬ͕ϬϬϬ
;ϮϮϵ͕ϮϬϬͿ
ϰϱϮ͕ϮϬϬ
ΨϰϮϯ͕ϬϬϬ

ΨϬ

ΨϬ

ϮϬϬ͕ϬϬϬ
;ϮϮϵ͕ϮϬϬͿ
ϰϱϮ͕ϮϬϬ
ΨϰϮϯ͕ϬϬϬ

ΨϰϮϯ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϰϮϯ͕ϬϬϬ











ƚƚŽƌŶĞǇ'ĞŶĞƌĂůdŽƚĂů
ϯ ^ƚĂƚĞdƌĞĂƐƵƌĞƌ
hƚĂŚEĂǀĂũŽZŽǇĂůƚŝĞƐ,ŽůĚŝŶŐ&ƵŶĚ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚEĂǀĂũŽZŽǇĂůƚŝĞƐ,ŽůĚŝŶŐ&ƵŶĚdŽƚĂů
^ƚĂƚĞdƌĞĂƐƵƌĞƌdŽƚĂů
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐdŽƚĂů

;ϯ͕ϱϮϴ͕ϰϬϬͿ
ϯ͕ϯϭϴ͕ϴϬϬ
ϴϱϲ͕ϴϬϬ
;ϴϮϴ͕ϲϬϬͿ
;Ψϭϴϭ͕ϰϬϬͿ

ΨϬ

ΨϬ

;ϯ͕ϱϮϴ͕ϰϬϬͿ
ϯ͕ϯϭϴ͕ϴϬϬ
ϴϱϲ͕ϴϬϬ
;ϴϮϴ͕ϲϬϬͿ
;Ψϭϴϭ͕ϰϬϬͿ

;Ψϭϴϭ͕ϰϬϬͿ

ΨϬ

ΨϬ

;Ψϭϴϭ͕ϰϬϬͿ

ΨϮϰϭ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϮϰϭ͕ϲϬϬ

Ψϰϯ͕ϱϯϯ͕ϴϬϬ

Ψϳ͕ϯϬϲ͕ϴϬϬ

ΨϮϬ͕ϭϬϮ͕ϳϬϬ

ΨϳϬ͕ϵϰϯ͕ϯϬϬ


'ƌĂŶĚdŽƚĂů
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 dĂďůĞϮͲ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů


/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϮϬϭϳůŽƐŝŶŐWĂĐŬĞƚŽƌƌĞĐƚŝŽŶͲ/Ŷ
ϮϬϭϳůŽƐŝŶŐWĂĐŬĞƚŽƌƌĞĐƚŝŽŶͲKƵƚ
ĂĐŚĞsĂůůĞǇ/ŶƚĞƌĨĂŝƚŚŚĂƉĞů
ĂƐĞ^ĞƚƚůĞŵĞŶƚ&ĞĞƐ
Žŵŵ͘ĨŽƌƚŚĞ^ƚĞǁĂƌĚƐŚŝƉŽĨWƵďůŝĐ>ĂŶĚƐ
ŽŵŵƵŶŝƚǇŽƌƌĞĐƚŝŽŶĂůĞŶƚĞƌƐ
ŽŵŵƵŶŝƚǇŽƌƌĞĐƚŝŽŶĂůĞŶƚĞƌƐ

'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
:Ƶǀ:ƵƐƚŝĐĞ^ǀĐƐ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ŽƌƌĞĐƚŝŽŶƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

ŽƌƌĞĐƚŝŽŶƐĞůĂǇĞĚ&ŝƐĐĂůEŽƚĞ/ŵƉůĞŵ͘
ĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
ĞůĂǇĞĚ/ŵƉĂĐƚĨŽƌZĞĐĞŶƚůǇ&ƵŶĚĞĚŝůůƐ
ŝŐŝƚĂůŝƚŝǌĞŶƐŚŝƉĂŶĚ^ĂĨĞdĞĐŚŶŽůŽŐǇ
ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚĚũƵƐƚŵĞŶƚ
ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚĚũƵƐƚŵĞŶƚ
ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚĚũƵƐƚŵĞŶƚ

ŽƌƌĞĐƚŝŽŶƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
ĚWĂƌĚŽŶƐWĂƌŽů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ

ƌŝǀĞƌ>ŝĐĞŶƐĞŝǀŝƐŝŽŶͲE>
ĐŽŶŽŵĞƚƌŝĐŶĂůǇƐŝƐͲ'KD
ůĞĐƚŝŽŶ^ǇƐƚĞŵƐhƉŐƌĂĚĞŝŶhƚĂŚŽƵŶƚǇ
ŵĞƌŐĞŶĐǇ^ĞƌǀŝĐĞƐĐĐŽƵŶƚ
ǆƉĂŶĚsŽĐĂƚŝŽŶĂůdƌĂŝŶŝŶŐĨŽƌ/ŶŵĂƚĞƐ
&ĞĚĞƌĂůƐƐĞƚ^ŚĂƌŝŶŐ
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ

WƵďůŝĐ^ĂĨĞƚǇ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
WƵďůŝĐ^ĂĨĞƚǇ
ŽƌƌĞĐƚŝŽŶƐ
WƵďůŝĐ^ĂĨĞƚǇ
ŽƌƌĞĐƚŝŽŶƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ

&ŝƌĞĂƌŵ^ĂĨĞƚǇWƌŽŐƌĂŵ^ƵŶƐĞƚ
&ƵĞůŽƐƚ^ĂǀŝŶŐƐ
'ƌĂŶƚƐ^ǇƐƚĞŵWƌŽũĞĐƚDĂŶĂŐĞƌ
'ƵĂƌĚŝĂŶĂĚ>ŝƚĞŵZĞĐƌƵŝƚĂŶĚZĞƚĞŶƚŝŽŶ
,͘͘ϭϬϬ͕^ĞǆƵĂůsŝŽůWƌŽƚĞĐƚŝǀĞKƌĚĞƌƐ
,͘͘ϭϬϭ͕ƵƚŽŶŽŵŽƵƐsĞŚŝĐůĞZĞŐƵůĂƚŝŽŶƐ
,͘͘ϭϰϱ͕ŝƚŝǌĞŶWŽůŝƚŝĐĂůWƌŽĐĞƐƐŵĚƚƐ
,͘͘ϭϳ͕&ŝƌĞĂƌŵsŝŽůĞŶĐĞĂŶĚ^ƵŝĐŝĚĞWƌĞǀ
,͘͘Ϯϭϱ͕^ŝůǀĞƌůĞƌƚWƌŽŐƌĂŵ
,͘͘Ϯϰϭ͕ƵĚŐĞƚĂƌǇWƌŽĐĞĚƵƌĞƐĐƚŵĚƚƐ
,͘͘Ϯϵϰ͕ƌŝǀĞƌ>ŝĐĞŶƐĞZĞŶĞǁĂůŵĚƚƐ
,͘͘Ϯϵϴ͕^ĞǆKĨĨĞŶĚĞƌZĞŐŝƐƚƌǇ
,͘͘ϰϮϯ͕ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚŵĚƚƐ
,͘͘ϰϳϴ͕ƌŝŵŝŶĂů/ŶĨŽƌŵĂƚŝŽŶŵĚƚƐ
/ŶĐƌĞĂƐĞĞĚƌĞĚdŚŝƌĚͲWĂƌƚǇdĞƐƚĞƌ&ĞĞ
:Z/^ĂǀŝŶŐƐ
:Z/^ŽĐŝĂů^ĞƌǀŝĐĞƐĂƚĂŽŽƌĚ^ǇƐƚĞŵ
>ĂŶĚdƌƵƐƚƐWƌŽƚĞĐƚŝŽŶĂŶĚĚǀŽĐĂĐǇKĨĨŝĐĞ
>ĞĂƐĞƐĨŽƌĚƵůƚWƌŽďĂƚŝŽŶĂŶĚWĂƌŽůĞ
DĞĚ͘ĂŶĚdƌĞĂƚ͘ĨŽƌ/ŶŵĂƚĞƐǁŝƚŚ,ĞƉ
KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞͲ>ĂǁŶĨŽƌĐĞŵĞŶƚ
KƉŝŽŝĚ^Ƶŵŵŝƚ
WƌŽƐĞĐƵƚŝŽŶŽƵŶĐŝůĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞ
ZĞĂů/ͲWůĂĐĞ'ŽůĚ^ƚĂƌŽŶƌŝǀĞƌ>ŝĐĞŶƐĞƐ
ZĞĂůůŽĐĂƚĞ&ƵŶĚƐĨŽƌ/ŶŵĂƚĞDĞĚŝĐĂůĂƌĞ
ZĞĂůůŽĐĂƚĞ&ƵŶĚƐĨŽƌ/ŶŵĂƚĞDĞĚŝĐĂůĂƌĞ

WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
'ŽǀĞƌŶŽƌΖƐKĨĐ
ŽƵƌƚƐ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
'ŽǀĞƌŶŽƌΖƐKĨĐ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
'ŽǀĞƌŶŽƌΖƐKĨĐ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
ĚWĂƌĚŽŶƐWĂƌŽů
'ŽǀĞƌŶŽƌΖƐKĨĐ
^ƚĂƚĞdƌĞĂƐƵƌĞƌ
ŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐ
WƵďůŝĐ^ĂĨĞƚǇ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
WƵďůŝĐ^ĂĨĞƚǇ
ŽƌƌĞĐƚŝŽŶƐ
ŽƌƌĞĐƚŝŽŶƐ



ZĞƉƌŽĚ͘,ĞĂůƚŚĚ͘ĨŽƌ/ŶĐĂƌĐtŽŵĞŶ
^͘͘ϭϬϬ͕ůĞĐƚƌŽŶŝĐƌŝǀĞƌ>ŝĐĞŶƐĞƐ
^͘͘ϭϬϬ͕ůĞĐƚƌŽŶŝĐƌŝǀĞƌ>ŝĐĞŶƐĞƐ

ŽƌƌĞĐƚŝŽŶƐ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ



^͘͘ϭϬϲ;ϮϬϭϲ'^ͿƐƐĂƵůƚKĨĨĞŶƐĞ^ĂǀŝŶŐƐ

ŽƌƌĞĐƚŝŽŶƐ




























ŐĞŶĐǇEĂŵĞ

>ŝŶĞ/ƚĞŵEĂŵĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

::
^͘͘Ϯ
ϭϳ
ZĞƐƚƌŝĐƚĞĚϭǆ
::
^͘͘Ϯ
ϭϳ
ZĞƐƚƌŝĐƚĞĚϭǆ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
Ϯϰ
ĞĚ͘ƌĞĚŝƚ
^ƚ^ĞƚƚůĞŐƌŵƚƐ
^͘͘Ϯ
ϱ
'ĞŶĞƌĂůϭǆ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭ
ZĞƐƚƌŝĐƚĞĚϭǆ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϳ
'ĞŶĞƌĂůϭǆ
'KDͲKƉĞƌΘWŽůŝĐǇ
^͘͘Ϯ
ϮϬ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕ŽŵŵƵŶŝƚǇŽƌƌĞĐƚŝŽŶĂůĞŶƚĞƌƐ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϳ
'ĞŶĞƌĂůϭǆ
DĐůůŝƐƚĞƌWƌŽŐ
^͘͘Ϯ
Ϯϯ
ĞĚ͘ƌĞĚŝƚ
ĚWĂƌĚŽŶƐWĂƌŽů
^͘͘Ϯ
ϲ
'ĞŶĞƌĂůϭǆ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭ
'ĞŶĞƌĂůϭǆ
,^ŵŐĐǇŝƐDŐ
^͘͘ϯ
ϵ
ĞŐ͘Ăů͘
,^ŵŐĐǇŝƐDŐ
^͘͘ϯ
ϵ
ŶĚĂů͘
,^ŵŐĐǇŝƐDŐ
^͘͘ϯ
ϵ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚĚũƵƐƚŵĞŶƚ
ƌŝǀĞƌ>ŝĐĞŶƐĞ
^͘͘Ϯ
Ϯϴ
ĞŐ͘Ăů͘
'KD
^͘͘Ϯ
ϮϮ
'ĞŶĞƌĂůϭǆ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘Ϯ
Ϯϭ
'ĞŶĞƌĂůϭǆ
,^ŵŐĐǇŝƐDŐ
^͘͘Ϯ
Ϯϳ
ZĞƐƚƌŝĐƚĞĚϭǆ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϳ
ZĞƐƚƌŝĐƚĞĚϭǆ
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϯϯ
&ĞĚĞƌĂů
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϳ
&ĞĚĞƌĂů
::
^͘͘ϯ
ϱ
&ĞĚĞƌĂů
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐK:Ͳ&zϮϬϮϬ
ƵƌĞĂƵŽĨƌŝŵŝŶĂů/
^͘͘ϲ
ϯϱ
ZĞƐƚƌŝĐƚĞĚϭǆ
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϯϯ
'ĞŶĞƌĂůϭǆ
'KD
^͘͘Ϯ
ϮϮ
'ĞŶĞƌĂůϭǆ
'ƵĂƌĚĚ>ŝƚĞŵ
^͘͘Ϯ
ϭϯ
'ĞŶĞƌĂůϭǆ
ƵƌĞĂƵŽĨƌŝŵŝŶĂů/
^͘͘ϯ
ϭϱ
'ĞŶĞƌĂůϭǆ
W^WƌŽŐƐΘKƉƐ
^͘͘ϯ
ϭϯ
'ĞŶĞƌĂůϭǆ
'ŽǀĞƌŶŽƌΖƐKĨĐ
^͘͘ϯ
ϲ
'ĞŶĞƌĂůϭǆ
ƵƌĞĂƵŽĨƌŝŵŝŶĂů/
^͘͘ϯ
ϭϰ
ZĞƐƚƌŝĐƚĞĚϭǆ
ƵƌĞĂƵŽĨƌŝŵŝŶĂů/
^͘͘ϯ
ϭϲ
'ĞŶĞƌĂůϭǆ
'KD
^͘͘ϯ
ϴ
'ĞŶĞƌĂůϭǆ
ƌŝǀĞƌ>ŝĐĞŶƐĞ
^͘͘ϯ
ϭϬ
dƌĂŶƐƉ͘^ƉĞĐ͘
ƌŝǀĞƌ>ŝĐĞŶƐĞ
^͘͘ϯ
ϭϭ
dƌĂŶƐƉ͘^ƉĞĐ͘
ŵĞƌŐĞŶĐǇDŐƚ
^͘͘ϯ
ϭϮ
ZĞƐƚƌŝĐƚĞĚϭǆ
ƵƌĞĂƵŽĨƌŝŵŝŶĂů/
^͘͘ϯ
ϭϳ
'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
Ϯϴ
ĞĚ͘ƌĞĚŝƚ
ƌŝǀĞƌ>ŝĐĞŶƐĞ
ĚWĂƌĚŽŶƐWĂƌŽů
^͘͘Ϯ
ϲ
'ĞŶĞƌĂůϭǆ
'KD
^͘͘Ϯ
ϮϮ
'ĞŶĞƌĂůϭǆ
^ƚĂƚĞdƌĞĂƐƵƌĞƌ
^͘͘Ϯ
ϯϱ
ŶƚĞƌƉƌŝƐĞ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϳ
'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂů^ǀĐƐ
^͘͘Ϯ
ϴ
'ĞŶĞƌĂůϭǆ
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϯϯ
'ĞŶĞƌĂůϭǆ
ƚƚŽƌŶĞǇ'ĞŶĞƌĂů
^͘͘Ϯ
ϭ
ĞĚ͘ƌĞĚŝƚ
WƌŽƐĞĐƵƚŝŽŶŶĐů
^͘͘Ϯ
ϰ
ĞĚ͘ƌĞĚŝƚ
ƌŝǀĞƌ>ŝĐĞŶƐĞ
^͘͘Ϯ
Ϯϴ
dƌĂŶƐƉ͘^ƉĞĐ͘
DĞĚŝĐĂů^ǀĐƐ
^͘͘Ϯ
ϴ
'ĞŶĞƌĂůϭǆ
:ĂŝůŽŶƚƌĂĐƚŝŶŐ
^͘͘Ϯ
ϵ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ZĞĂůůŽĐĂƚĞ&ƵŶĚƐĨŽƌ/ŶŵĂƚĞDĞĚŝĐĂůĂƌĞ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘ϯ
ϯ
'ĞŶĞƌĂůϭǆ
ƌŝǀĞƌ>ŝĐĞŶƐĞ
^͘͘ϭϬϬ
ϭ
ŶĚĂů͘
ƌŝǀĞƌ>ŝĐĞŶƐĞ
^͘͘ϭϬϬ
ϭ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘ϭϬϬ͕ůĞĐƚƌŽŶŝĐƌŝǀĞƌ>ŝĐĞŶƐĞƐ
WƌŽŐƌĂŵƐΘKƉƐ
^͘͘Ϯ
ϳ
'ĞŶĞƌĂůϭǆ

ŵŽƵŶƚ
ϭϭϱ͕ϲϬϬ
;ϭϭϱ͕ϲϬϬͿ
ϰϲϯ͕ϳϬϬ
ϭϬϳ͕ϬϬϬ
ϮϮϬ͕ϬϬϬ
ϴ͕ϲϬϬ͕ϬϬϬ
;ϵ͕ϬϬϬ͕ϬϬϬͿ
;ΨϰϬϬ͕ϬϬϬͿ
;ϮϯϬ͕ϲϬϬͿ
Ϯϳϰ͕ϮϬϬ
;ϰ͕ϱϬϬͿ
ϮϬϬ͕ϬϬϬ
;ϯ͕ϳϳϱ͕ϲϬϬͿ
ϯ͕ϳϳϱ͕ϲϬϬ
ϳ͕ϲϱϱ͕ϴϬϬ
Ψϳ͕ϲϱϱ͕ϴϬϬ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
ϵϯ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
;ϳ͕ϲϱϱ͕ϴϬϬͿ
ϯϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϭ͕Ϭϲϯ͕ϵϬϬ
ϱ͕ϬϳϮ͕ϭϬϬ
Ψϲ͕ϭϯϲ͕ϬϬϬ
;ϲϱ͕ϬϬϬͿ
;ϭϱϬ͕ϬϬϬͿ
ϱϬ͕ϬϬϬ
;Ϯϱϱ͕ϱϬϬͿ
ϴϬϬ
Ϯ͕ϴϬϬ
ϭϭ͕ϮϬϬ
ϱ͕ϬϬϬ
ϰ͕ϵϬϬ
ϮϬ͕ϬϬϬ
ϱ͕ϯϬϬ
Ϯ͕ϰϬϬ
ϯ͕ϮϬϬ͕ϬϬϬ
ϳϲ͕ϰϬϬ
ϭϲ͕ϵϬϬ
;ϭ͕ϭϬϬͿ
ϲϭ͕ϵϬϬ
Ϯϭϳ͕ϴϬϬ
;ϯϳ͕ϮϬϬͿ
ϯϬϭ͕ϴϬϬ
ϭ͕ϲϭϬ͕ϰϬϬ
ϮϱϬ͕ϬϬϬ
Ϯϯϱ͕ϬϬϬ
ϳϬϬ͕ϬϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
;ϯ͕ϬϬϬ͕ϬϬϬͿ
ΨϬ
ϭϱϴ͕ϰϬϬ
;ϭϬϬ͕ϬϬϬͿ
ϮϬϬ͕ϬϬϬ
ΨϭϬϬ͕ϬϬϬ
;ϯϵ͕ϱϬϬͿ
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 dĂďůĞϮͲ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů



/ƚĞŵEĂŵĞ
^͘͘ϯϵ͕ƐƐƚKƵƚƉĂƚŝĞŶƚdƌĞĂƚĨŽƌDĞŶƚĂů/ůů
^ĞǆƵĂůƐƐĂƵůƚEƵƌƐĞ&ŽƌĞŶƐŝĐĂƚĂďĂƐĞ
^ĞǆƵĂůƐƐĂƵůƚEƵƌƐĞ&ŽƌĞŶƐŝĐĂƚĂďĂƐĞ

ŐĞŶĐǇEĂŵĞ
ŽƵƌƚƐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
'ŽǀĞƌŶŽƌΖƐKĨĐ
WƵďůŝĐ^ĂĨĞƚǇ
WƵďůŝĐ^ĂĨĞƚǇ
^ƚĂƚĞƵĚŝƚŽƌ
h
h
WƵďůŝĐ^ĂĨĞƚǇ

>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϰ
'ĞŶĞƌĂůϭǆ
::
^͘͘Ϯ
ϭϳ
'ĞŶĞƌĂůϭǆ
::
^͘͘Ϯ
ϭϳ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^ĞǆƵĂůƐƐĂƵůƚEƵƌƐĞ&ŽƌĞŶƐŝĐĂƚĂďĂƐĞ
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϯϯ
&ĞĚĞƌĂů
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϯϯ
&ĞĚĞƌĂů
^ƚĂƚĞƵĚŝƚŽƌ
^͘͘Ϯ
Ϯϲ
'ĞŶĞƌĂůϭǆ
hĚŵŝŶ
^͘͘Ϯ
ϯϲ
ZĞƐƚƌŝĐƚĞĚϭǆ
hĚŵŝŶ
^͘͘Ϯ
ϯϲ
ZĞƐƚƌŝĐƚĞĚϭǆ
W^WƌŽŐƐΘKƉƐ
^͘͘Ϯ
ϯϯ
'ĞŶĞƌĂůϭǆ

ZĞƐƚĐyĨƌK:
ZĞƐƚĐyĨƌK:

ŵƉƚŽĂƌĞĞƌĐĐƚ
'&ZͲ&ŝƌĞĂƌŵ^ĂĨĞƚǇ

^͘͘Ϯ
^͘͘ϲ

ϭϭϭ
ϰϲ

'ĞŶĞƌĂůϭǆ
'ĞŶĞƌĂůϭǆ

ZĞǀyĨĞƌƐK:

'ĞŶ&ƵŶĚK:

^͘͘ϯ

ϲϭ

ĞŐ͘Ăů͘









^ƚĂƚĞƌŝŵĞ>ĂďͲEĂĐŬůŽŐ
^ƚĂƚĞƌŝŵĞ>ĂďͲWĂƵůŽǀĞƌĚĞůů'ƌĂŶƚ
dƌĂŶƐƉĂƌĞŶĐǇtĞďƐŝƚĞdƌĂŶƐĨĞƌ
hƉŐŽŵƉŝĚŝƐƉĂƚĐŚĞŶƚĞƌͲtĞƐƚsĂůůĞǇ
hƉŐZĂĚŝŽ^ǇƐƚĞŵhƐĞĚĨŽƌŵĞƌ͘Žŵŵ͘
hƚĂŚŽŵď^ƋƵĂĚdĂƐŬ&ŽƌĐĞ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ŽŵŵƵŶŝƚǇŽƌƌĞĐƚŝŽŶĂůĞŶƚĞƌƐ
&ŝƌĞĂƌŵ^ĂĨĞƚǇWƌŽŐƌĂŵ^ƵŶƐĞƚ
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ
ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚĚũƵƐƚŵĞŶƚ
'ƌĂŶĚdŽƚĂů

ŵŽƵŶƚ
ϭϮ͕ϬϬϬ
ϱϬ͕ϬϬϬ
;ϱϬ͕ϬϬϬͿ
ΨϬ
ϯϭϲ͕ϰϬϬ
Ϯϴ͕ϯϬϬ
ϭϮϬ͕ϳϬϬ
ϱϬϬ͕ϬϬϬ
ϭϴ͕ϬϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
;ϵ͕ϬϬϬ͕ϬϬϬͿ
;Ϯϰ͕ϴϬϬͿ
ϯ͕ϳϳϱ͕ϲϬϬ
ΨϮϳ͕ϯϭϵ͕ϳϬϬ
























3-64

Office of the Legislative Fiscal Analyst

, ® ¦ «  Ù    ç  ã ® Ê Ä 

ƉƉƌŽƉƌŝĂƟŽŶƐ^ƵďĐŽŵŵŝƩĞĞ
^ĞŶĂƚŽƌƐ

ZĞƉƌĞƐĞŶƚĂƟǀĞƐ

<ĞŝƚŚ'ƌŽǀĞƌ͕ŚĂŝƌ
ĞŝĚƌĞ,ĞŶĚĞƌƐŽŶ
>ǇůĞ,ŝůůǇĂƌĚ
<ĂƌĞŶDĂǇŶĞ
ŶŶDŝůůŶĞƌ
:ĞƌƌǇ^ƚĞǀĞŶƐŽŶ
ǀĂŶsŝĐŬĞƌƐ




DŝĐŚĂĞůDĐ<Ğůů͕ŚĂŝƌ
^ƵƐĂŶƵĐŬǁŽƌƚŚ͕
sŝĐĞͲŚĂŝƌ
DĞůŝƐƐĂĂůůĂƌĚ
:ŽŶ,ĂǁŬŝŶƐ
:ŽŚŶ<ŶŽƚǁĞůů
<ĞůůǇDŝůĞƐ
ZĞǆ^ŚŝƉƉ
DĂƌŬ^ƚƌŽŶŐ
DĂƌŬtŚĞĂƚůĞǇ

^ƚĂī
^ĞĂŶ&ĂŚĞƌƚǇ
ŵŝůǇtŝůůŝƐ
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Higher Education











^hKDD/ddKsZs/t

dŚĞ,ŝŐŚĞƌĚƵĐĂƚŝŽŶ;,ͿƉƉƌŽƉƌŝĂƚŝŽŶƐ
^ƵďĐŽŵŵŝƚƚĞĞƌĞǀŝĞǁƐĂŶĚĂƉƉƌŽǀĞƐďƵĚŐĞƚƐĨŽƌ
ƉƵďůŝĐ͕ƉŽƐƚͲƐĞĐŽŶĚĂƌǇĞĚƵĐĂƚŝŽŶŝŶƐƚŝƚƵƚŝŽŶƐŝŶƚŚĞ
^ƚĂƚĞ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚĂƚŽƚĂůŽĨΨϮ͘ϭ
ďŝůůŝŽŶƚŽƚŚĞƐĞŝŶƐƚŝƚƵƚŝŽŶƐŝŶ&zϮϬϮϬ͕ǁŚŝĐŚŝƐĂϳ͘Ϭ
ƉĞƌĐĞŶƚŝŶĐƌĞĂƐĞĨƌŽŵ&zϮϬϭϵZĞǀŝƐĞĚ͘dŚĞ
>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚΨϭ͘ϮďŝůůŝŽŶŝŶ'ĞŶĞƌĂů&ƵŶĚ
ĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚŝŶ&zϮϬϮϬ͕ǁŚŝĐŚŝƐĂŶŝŶĐƌĞĂƐĞ
ŽĨϴ͘ϲƉĞƌĐĞŶƚĨƌŽŵ&zϮϬϭϵZĞǀŝƐĞĚ͘



























hd,^z^dDK&,/',Zhd/KE 
dŚĞhƚĂŚ^ǇƐƚĞŵŽĨ,ŝŐŚĞƌĚƵĐĂƚŝŽŶ;h^,Ϳ
ŝŶĐůƵĚĞƐƚŚĞĞŝŐŚƚĐƌĞĚŝƚͲŐƌĂŶƚŝŶŐĐŽůůĞŐĞƐĂŶĚ
ƵŶŝǀĞƌƐŝƚŝĞƐǁŝƚŚŝŶƚŚĞ^ƚĂƚĞ͘/ŶƐƚƌƵĐƚŝŽŶĂůĂŶĚ
ƌĞůĂƚĞĚĞǆƉĞŶƐĞƐĐŽŵƉƌŝƐĞƚŚĞŵĂũŽƌŝƚǇŽĨ
ĞǆƉĞŶĚŝƚƵƌĞƐĨŽƌƚŚĞh^,͘

ƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ůĞŐŝƐůĂƚŽƌƐ
ĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŵĂũŽƌĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨƌŽŵ
ƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚĨŽƌĂůůĞŝŐŚƚh^,ŝŶƐƚŝƚƵƚŝŽŶƐ͗
x WĞƌĨŽƌŵĂŶĐĞĂƐĞĚ&ƵŶĚŝŶŐͲͲΨϮϳ͘ϬŵŝůůŝŽŶǁŝƚŚ
ĂŶǇƵŶĂůůŽĐĂƚĞĚĨƵŶĚƐƚŽďĞƵƐĞĚĨŽƌƐǇƐƚĞŵͲ
ǁŝĚĞĐǇďĞƌƐĞĐƵƌŝƚǇĞĨĨŽƌƚƐ͖
x ŶŐŝŶĞĞƌŝŶŐ/ŶŝƚŝĂƚŝǀĞͲͲΨϱ͘ϬŵŝůůŝŽŶ͖
x ^ƚƵĚĞŶƚ'ƌŽǁƚŚĂŶĚĂƉĂĐŝƚǇͲͲΨϱ͘ϬŵŝůůŝŽŶ͖
x ĐĐĞƐƐhƚĂŚWƌŽŵŝƐĞ^ĐŚŽůĂƌƐŚŝƉWƌŽŐƌĂŵͲͲ
ΨϮ͘ϬŵŝůůŝŽŶ͖ĂŶĚ
x ^ĐŚŽůĂƌƐŚŝƉƐĨŽƌĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶ
ͲͲΨϯϬϬ͕ϬϬϬ͘




/ŶĂĚĚŝƚŝŽŶƚŽƚŚĞĂďŽǀĞͲŵĞŶƚŝŽŶĞĚƐǇƐƚĞŵͲǁŝĚĞ
ŝŶŝƚŝĂƚŝǀĞƐ͕ůĞŐŝƐůĂƚŽƌƐĂƉƉƌŽǀĞĚƐĞǀĞƌĂůŝŶƐƚŝƚƵƚŝŽŶͲ
ƐƉĞĐŝĨŝĐĂƉƉƌŽƉƌŝĂƚŝŽŶƐ͕ĂƐĨŽůůŽǁƐ͗
x hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚ;hŽĨhͿ͗
o ĂŶĐĞƌdƌĞĂƚŵĞŶƚZĞƐĞĂƌĐŚĂŶĚDĞĚŝĐĂů
ĞǀŝĐĞĞǀĞůŽƉŵĞŶƚ^ƵƉƉŽƌƚ;ƚƌĂŶƐĨĞƌƌĞĚ
ĨƌŽŵƚŚĞƵƐŝŶĞƐƐ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
ĂŶĚ>ĂďŽƌƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞͿ͗ͲͲ
Ψϭ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚΨϱ͘ϱŵŝůůŝŽŶŽŶĞͲ
ƚŝŵĞ͖
o ^ĂĨĞhdŵĞŶĚŵĞŶƚƐͲͲΨϭ͘ϴŵŝůůŝŽŶ
ŝŶĐůƵĚŝŶŐΨϱϬϬ͕ϬϬϬƚƌĂŶƐĨĞƌƌĞĚĨƌŽŵƚŚĞ
^ŽĐŝĂů^ĞƌǀŝĐĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ
^ƵďĐŽŵŵŝƚƚĞĞͿ͖
o ZƵƌĂůĂŶĚhŶĚĞƌƐĞƌǀĞĚhƚĂŚdƌĂŝŶŝŶŐ
ǆƉĞƌŝĞŶĐĞͲͲΨϭ͘ϱŵŝůůŝŽŶ͖
o ^ĐŚŽŽůŽĨĞŶƚŝƐƚƌǇͲͲΨϭ͘ϱŵŝůůŝŽŶ͖
o WƐǇĐŚŝĂƚƌǇDĞĚŝĐĂůZĞƐŝĚĞŶƚƐͲͲΨϴϬϬ͕ϬϬϬ
ŽŶŐŽŝŶŐĂŶĚ;ΨϴϬϬ͕ϬϬϬͿŽŶĞͲƚŝŵĞ͖
o ƵĂů/ŵŵĞƌƐŝŽŶdƌĂŶƐŝƚŝŽŶƚŽŽůůĞŐĞͲͲ
ΨϱϬϬ͕ϬϬϬ͖
o ^ƚĂƚĞǁŝĚĞWƵďůŝĐ^ĂĨĞƚǇ/ŶƚĞůůŝŐĞŶĐĞdŽŽůͲͲ
ΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͖
o hƚĂŚŽĂůŽƵŶƚƌǇ^ƚƌŝŬĞdĞĂŵͲͲΨϱϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞ͖
o ZĞƐƚŽƌŝŶŐ<hZ͛ƐWƵďůŝĐZĂĚŝŽƚŽ
tĂƐŚŝŶŐƚŽŶŽƵŶƚǇͲͲΨϰϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͖
o WƌŝŵĂƌǇĂƌĞtŽƌŬĨŽƌĐĞDŽĚĞůͲͲΨϯϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞ͖
o <Ğŵ͘'ĂƌĚŶĞƌ/ŶƐƚŝƚƵƚĞ/ŶŝƚŝĂƚŝǀĞƐͲͲ
ΨϮϭϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͖ĂŶĚ
o ^ƚƵĚǇĚǀĞƌƐĞĨĨĞĐƚƐŽĨĂŶŶĂďŝƐͲͲ
ΨϮϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͘
x hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ;h^hͿ͗
o ĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶŝŶĂƐƚĞƌŶ
hƚĂŚͲͲΨϮ͘ϬŵŝůůŝŽŶ͖
o ϰͲ,/ŶŝƚŝĂƚŝǀĞͲͲΨϭ͘ϯŵŝůůŝŽŶŽŶŐŽŝŶŐ͖
o ĂƉŝƚĂů/ŵƉƌŽǀĞŵĞŶƚƐĨŽƌƚŚĞh^h
ǆƚĞŶƐŝŽŶĂŵƉƵƐŝŶ'ƌĂŶĚŽƵŶƚǇͲͲΨϭ͘Ϭ
ŵŝůůŝŽŶ͖
o ĂƌďŽŶ ŽŵďƵƐƚŝŽŶ >Ăď ͲͲ ΨϮϱϬ͕ϬϬϬ ŽŶĞͲ
ƚŝŵĞ͖
o ZĂƌĞ/ŶƐĞĐƚŽŶƐĞƌǀĂƚŝŽŶŽŽƌĚŝŶĂƚŽƌͲͲ
Ψϵϯ͕ϵϬϬ͗ĂŶĚ
o WƌĞŚŝƐƚŽƌŝĐDƵƐĞƵŵͲͲΨϱϭ͕ϬϬϬŽŶŐŽŝŶŐ͘
x ^ŶŽǁŽůůĞŐĞ͗
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o ^ƚƵĚĞŶƚ&ĂĐŝůŝƚǇWƌŽũĞĐƚŽƐƚKǀĞƌƌƵŶͲͲ
ΨϱϬ͕ϬϬϬŽŶŐŽŝŶŐĂŶĚΨϲϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͘
ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ;^hͿ͗
o ,ƵŵĂŶWĞƌĨŽƌŵĂŶĐĞƵŝůĚŝŶŐŽƐƚKǀĞƌƌƵŶͲ
ͲΨϰ͘ϰŵŝůůŝŽŶŽŶĞͲƚŝŵĞ͖ĂŶĚ
o ŝǆŝĞtĞůůŶĞƐƐͲͲΨϮϱϬ͕ϬϬϬ͘
^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇ;^hhͿ͗
o dŚƌĞĞͲǇĞĂƌĂĐŚĞůŽƌ͛ƐĞŐƌĞĞWƌŽŐƌĂŵͲͲ
Ψϯ͘ϴŵŝůůŝŽŶ͖ĂŶĚ
o ^hhtĞůůŶĞƐƐͲͲΨϯϬϬ͕ϬϬϬ͘
^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞ;^>Ϳ͗
o dĞĂĐŚĞƌĚƵĐĂƚŝŽŶ/ŶŝƚŝĂƚŝǀĞͲͲΨϲϬ͕ϬϬϬ͘
^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐ;^ZͿ͗
o d͘,͘Ğůů^ƚƵĚĞŶƚƐƐŝƐƚĂŶĐĞWƌŽŐƌĂŵͲͲ
ΨϯϬϰ͕ϭϬϬ͖
o ZĞŐĞŶƚƐĂŶĚEĞǁĞŶƚƵƌǇ^ĐŚŽůĂƌƐŚŝƉ
ƉƉĞĂůƐͲͲΨϳϮ͕ϬϬϬŽŶĞͲƚŝŵĞ͖
o ^ƚƵĚĞŶƚWƌŽƐƉĞƌŝƚǇ^ĂǀŝŶŐƐWƌŽŐƌĂŵͲͲ
ΨϰϬ͕ϬϬϬ͖ĂŶĚ
o hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇ
ŵĞŶĚŵĞŶƚƐͲͲΨϱ͕ϴϬϬ͘


hd,^z^dDK&d,E/>K>>'^



dŚĞhƚĂŚ^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂůŽůůĞŐĞƐ;hd,ͿŚĂƐ
ĞŝŐŚƚƚĞĐŚŶŝĐĂůĐŽůůĞŐĞƐůŽĐĂƚĞĚƚŚƌŽƵŐŚŽƵƚƚŚĞ^ƚĂƚĞ
ƚŽƉƌŽǀŝĚĞĐĂƌĞĞƌĂŶĚƚĞĐŚŶŝĐĂůĞĚƵĐĂƚŝŽŶ͘/ƚƐƚƌŝǀĞƐ
ƚŽĚŽƐŽĞĨĨŝĐŝĞŶƚůǇĂŶĚĞĨĨĞĐƚŝǀĞůǇƚŚƌŽƵŐŚ
ĐŽůůĂďŽƌĂƚŝǀĞƉĂƌƚŶĞƌƐŚŝƉƐďĞƚǁĞĞŶƚŚĞĞĚƵĐĂƚŝŽŶĂů
ƐǇƐƚĞŵƐ͕ďƵƐŝŶĞƐƐ͕ĂŶĚŝŶĚƵƐƚƌǇ͘dŚĞĐŽůůĞŐĞƐŽĨĨĞƌ
ŽƉĞŶͲĞŶƚƌǇͬŽƉĞŶͲĞǆŝƚ͕ĐŽŵƉĞƚĞŶĐǇͲďĂƐĞĚƚƌĂŝŶŝŶŐ
ĨŽƌƐĞĐŽŶĚĂƌǇĂŶĚƉŽƐƚͲƐĞĐŽŶĚĂƌǇƐƚƵĚĞŶƚƐ͘
x ,ĞĂĚŽƵŶƚ͗/Ŷ&zϮϬϭϴ͕ƐƚƵĚĞŶƚŚĞĂĚĐŽƵŶƚ
;ŝŶĐůƵĚŝŶŐďŽƚŚƐĞĐŽŶĚĂƌǇĂŶĚƉŽƐƚƐĞĐŽŶĚĂƌǇ
ƐƚƵĚĞŶƚƐͿǁĂƐϯϰ͕ϰϳϬĨŽƌĂůůhd,ƐĐŚŽŽůƐ͘
x DĞŵďĞƌƐŚŝƉ,ŽƵƌƐ͗/Ŷ&zϮϬϭϴ͕hd,ƐĐŚŽŽůƐ
ŚĂĚĂƚŽƚĂůŽĨĂůŵŽƐƚϲ͘ϱŵŝůůŝŽŶŵĞŵďĞƌƐŚŝƉ
ŚŽƵƌƐ͘KŶĞŵĞŵďĞƌƐŚŝƉŚŽƵƌĞƋƵĂƚĞƐƚŽϲϬ
ŵŝŶƵƚĞƐŽĨƐĐŚĞĚƵůĞĚŝŶƐƚƌƵĐƚŝŽŶƉĞƌƐƚƵĚĞŶƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂůůŽĐĂƚĞĚƚŚĞĨŽůůŽǁŝŶŐĂŵŽƵŶƚƐƚŽ
ĞĂĐŚƚĞĐŚŶŝĐĂůĐŽůůĞŐĞĨŽƌŐĞŶĞƌĂůŽƉĞƌĂƚŝŽŶƐĨŽƌ
&zϮϬϮϬ͗
x ƌŝĚŐĞƌůĂŶĚͲͲΨϴϯϳ͕ϯϬϬ͖
x ĂǀŝƐͲͲΨϭ͕ϲϭϵ͕ϵϬϬ͖
x ŝǆŝĞͲͲΨϲϵϱ͕ϱϬϬ͖

















x DŽƵŶƚĂŝŶůĂŶĚͲͲΨϭ͕ϱϬϴ͕ϲϬϬ͖
x KŐĚĞŶͲtĞďĞƌͲͲΨϵϵϭ͕ϳϬϬ͖
x ^ŽƵƚŚǁĞƐƚͲͲΨϮϴϳ͕ϭϬϬ͖
x dŽŽĞůĞͲͲΨϱϯϰ͕ϯϬϬ͖ĂŶĚ
x hŝŶƚĂŚĂƐŝŶͲͲΨϭ͕ϬϬϮ͕ϱϬϬ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚΨϭ͘ϬŵŝůůŝŽŶŝŶŽŶĞͲƚŝŵĞ
ĨƵŶĚŝŶŐƚŽŚĞůƉƌĞƉůĂĐĞŽƌƉƵƌĐŚĂƐĞĞƋƵŝƉŵĞŶƚĨŽƌ
ƚŚĞƚĞĐŚŶŝĐĂůĐŽůůĞŐĞƐ͘dŚĞĨƵŶĚŝŶŐǁĂƐĚŝǀŝĚĞĚ
ďĞƚǁĞĞŶƚŚĞĐŽůůĞŐĞƐĂƐĨŽůůŽǁƐ͗
x ƌŝĚŐĞƌůĂŶĚͲͲΨϭϱϲ͕ϳϬϬ͖
x ĂǀŝƐͲͲΨϭϳϵ͕ϴϬϬ͖
x ŝǆŝĞͲͲΨϴϴ͕ϳϬϬ͖
x DŽƵŶƚĂŝŶůĂŶĚͲͲΨϭϱϱ͕ϲϬϬ͖
x KŐĚĞŶͲtĞďĞƌͲͲΨϭϱϴ͕ϱϬϬ͖
x ^ŽƵƚŚǁĞƐƚͲͲΨϴϰ͕ϵϬϬ͖
x dŽŽĞůĞͲͲΨϳϲ͕ϭϬϬ͖ĂŶĚ
x hŝŶƚĂŚĂƐŝŶͲͲΨϵϵ͕ϳϬϬ͘

dŚĞhƚĂŚ^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂůŽůůĞŐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶĐŽŶƐŝƐƚƐŽĨƚŚĞƉĞƌƐŽŶŶĞůĂŶĚ
ŽƉĞƌĂƚŝŽŶĞǆƉĞŶĚŝƚƵƌĞƐĨŽƌƚŚĞKĨĨŝĐĞŽĨƚŚĞ
ŽŵŵŝƐƐŝŽŶĞƌŽĨdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶ͘dŚĞ
hd,ĚŵŝŶŝƐƚƌĂƚŝŽŶƐĞƌǀĞƐƚŚĞĞŶƚŝƌĞƐǇƐƚĞŵŽĨ
ƚĞĐŚŶŝĐĂůĐŽůůĞŐĞƐ͘&ƵŶĚŝŶŐĨŽƌƚŚĞƵƐƚŽŵ&ŝƚ
WƌŽŐƌĂŵŝƐĂůƐŽĂĚŵŝŶŝƐƚĞƌĞĚƚŚƌŽƵŐŚƚŚŝƐůŝŶĞŝƚĞŵ͘
x ƵƐƚŽŵ&ŝƚͲͲΨϲϱϵ͕ϰϬϬĨŽƌǁŽƌŬŝŶŐǁŝƚŚ
ĐŽŵƉĂŶŝĞƐƚŽƉƌŽǀŝĚĞŶĞĞĚĞĚƚƌĂŝŶŝŶŐ͘dŚĞ
ĨƵŶĚŝŶŐǁĂƐĂůůŽĐĂƚĞĚƚŽĨŝǀĞƐĐŚŽŽůƐ͕ŝŶĐůƵĚŝŶŐ
ƚǁŽh^,ŝŶƐƚŝƚƵƚŝŽŶƐ͕ĂƐĨŽůůŽǁƐ͗
o ĂǀŝƐ͗ΨϮϬϬ͕ϬϬϬ͖
o DŽƵŶƚĂŝŶůĂŶĚ͗ΨϮϬϬ͕ϬϬϬ͖
o KŐĚĞŶͲtĞďĞƌ͗ΨϮϬϬ͕ϬϬϬ͖
o h^hĂƐƚĞƌŶ͗ΨϮϱ͕ϬϬϬ͖ĂŶĚ
o ^ŶŽǁŽůůĞŐĞ͗ΨϮϱ͕ϬϬϬ͘
x ƚƚŽƌŶĞǇ'ĞŶĞƌĂů/^&ĚũƵƐƚŵĞŶƚͲͲΨϭϰϴ͕ϬϬϬĨŽƌ
ƚƌĂŶƐŝƚŝŽŶƚŽĂŶŝŶƚĞƌŶĂůƐĞƌǀŝĐĞĨƵŶĚ;/^&ͿŵŽĚĞů
ĨŽƌƐƚĂƚĞůĞŐĂůƐĞƌǀŝĐĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚΨϱ͘ϱŵŝůůŝŽŶŝŶŽŶŐŽŝŶŐ
ĨƵŶĚŝŶŐĨŽƌĞǆƉĂŶƐŝŽŶŽĨƚŚĞĞŵƉůŽǇĞƌͲĚƌŝǀĞŶ
ƉƌŽŐƌĂŵĂŶĚĨŽƌƐƚƵĚĞŶƚƐƵƉƉŽƌƚƐƚĂĨĨŝŶĂƌĞĂƐůŝŬĞ
ĐĂƌĞĞƌĐŽƵŶƐĞůŝŶŐĂŶĚĨŝŶĂŶĐŝĂůĂŝĚ͘dŚĞĨƵŶĚŝŶŐǁĂƐ
ĂůůŽĐĂƚĞĚƚŽƚŚĞŝŶĚŝǀŝĚƵĂůŝŶƐƚŝƚƵƚŝŽŶƐĂƐĨŽůůŽǁƐ͗
x ƌŝĚŐĞƌůĂŶĚͲͲΨϱϴϭ͕ϰϬϬ͖
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x
x
x
x
x
x
x

ĂǀŝƐͲͲΨϭ͕ϯϯϱ͕ϳϬϬ͖
ŝǆŝĞͲͲΨϱϱϬ͕ϬϬϬ͖
DŽƵŶƚĂŝŶůĂŶĚͲͲΨϭ͕ϮϴϬ͕ϳϬϬ͖
KŐĚĞŶͲtĞďĞƌͲͲΨϳϬϳ͕ϮϬϬ͖
^ŽƵƚŚǁĞƐƚͲͲΨϮϳϴ͕ϵϬϬ͖
dŽŽĞůĞͲͲΨϮϭϲ͕ϭϬϬ͖ĂŶĚ
hŝŶƚĂŚĂƐŝŶͲͲΨϱϱϬ͕ϬϬϬ͘


dŚĞ>ĞŐŝƐůĂƚƵƌĞƌĞĂůůŽĐĂƚĞĚΨϮ͘ϰŵŝůůŝŽŶĨƌŽŵƚŚĞ
ŽŵŵŝƐƐŝŽŶĞƌ͛ƐKĨĨŝĐĞƋƵŝƉŵĞŶƚůŝŶĞŝƚĞŵƚŽ
ŝŶĚŝǀŝĚƵĂůŝŶƐƚŝƚƵƚŝŽŶ͛ƐĞƋƵŝƉŵĞŶƚůŝŶĞŝƚĞŵƐĂƐ
ĨŽůůŽǁƐ͗
x ƌŝĚŐĞƌůĂŶĚͲͲΨϯϲϲ͕ϮϬϬ͖
x ĂǀŝƐͲͲΨϰϯϱ͕ϳϬϬ͖
x ŝǆŝĞͲͲΨϮϬϴ͕ϮϬϬ͖
x DŽƵŶƚĂŝŶůĂŶĚͲͲΨϯϳϵ͕ϰϬϬ͖
x KŐĚĞŶͲtĞďĞƌͲͲΨϯϳϲ͕ϯϬϬ͖
x ^ŽƵƚŚǁĞƐƚͲͲΨϮϬϮ͕ϮϬϬ͖
x dŽŽĞůĞͲͲΨϭϴϭ͕ϵϬϬ͖ĂŶĚ
x hŝŶƚĂŚĂƐŝŶͲͲΨϮϱϬ͕ϭϬϬ͘


/Ŷ&zϮϬϭϵƚŚĞ>ĞŐŝƐůĂƚƵƌĞƌĞĂůůŽĐĂƚĞĚΨϭ͘ϯŵŝůůŝŽŶ
ĨƌŽŵƚŚĞŽŵŵŝƐƐŝŽŶĞƌ͛ƐKĨĨŝĐĞƚŽĞĂĐŚƉƌŽŐƌĂŵŽƌ
ƐĐŚŽŽůĂƐĨŽůůŽǁƐ͗
x ŽŵŵŝƐƐŝŽŶĞƌ͛ƐKĨĨŝĐĞͲͲĚŵŝŶŝƐƚƌĂƚŝŽŶ
ΨϮϵ͕ϯϬϬ͖
x ŽŵŵŝƐƐŝŽŶĞƌ͛ƐKĨĨŝĐĞͲͲƋƵŝƉŵĞŶƚΨϯϬϬ͖
x ŽŵŵŝƐƐŝŽŶĞƌ͛ƐKĨĨŝĐĞͲͲƵƐƚŽŵ&ŝƚΨϱϵ͕ϰϬϬ͖
x ƌŝĚŐĞƌůĂŶĚͲͲΨϭϵϵ͕ϵϬϬ͖
x ĂǀŝƐͲͲΨϮϮϴ͕ϮϬϬ͖
x ŝǆŝĞͲͲΨϭϬϱ͕ϱϬϬ͖
x DŽƵŶƚĂŝŶůĂŶĚͲͲΨϭϳϭ͕ϵϬϬ͖
x KŐĚĞŶͲtĞďĞƌͲͲΨϮϮϴ͕ϱϬϬ͖
x ^ŽƵƚŚǁĞƐƚͲͲΨϳϰ͕ϳϬϬ͖
x dŽŽĞůĞͲͲΨϲϬ͕ϲϬϬ͖ĂŶĚ
x hŝŶƚĂŚĂƐŝŶͲͲΨϭϭϴ͕ϰϬϬ͘


dŚĞ>ĞŐŝƐůĂƚƵƌĞƌĞĂůůŽĐĂƚĞĚΨϰϬϬ͕ϬϬϬĨƌŽŵƚŚĞ
ŽŵŵŝƐƐŝŽŶĞƌ͛ƐKĨĨŝĐĞƚŽĞĂĐŚƐĐŚŽŽůĨŽƌ:ŽďƐEŽǁ
ĂƐĨŽůůŽǁƐ͗
x ƌŝĚŐĞƌůĂŶĚͲͲΨϱϲ͕ϬϬ͖
x ĂǀŝƐͲͲΨϱϲ͕ϬϬ͖
x ŝǆŝĞͲͲΨϰϬ͕ϬϬϬ͖
x DŽƵŶƚĂŝŶůĂŶĚͲͲΨϱϲ͕ϬϬϬ͖
x KŐĚĞŶͲtĞďĞƌͲͲΨϱϲ͕ϬϬϬ͖

x
x
x

^ŽƵƚŚǁĞƐƚͲͲΨϰϬ͕ϬϬϬ͖
dŽŽĞůĞͲͲΨϰϬ͕ϬϬϬ͖ĂŶĚ
hŝŶƚĂŚĂƐŝŶͲͲΨϱϲ͕ϬϬϬ͘


h^,Ehd,
^ĞǀĞƌĂůǇĞĂƌƐĂŐŽ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚĂŶĞǁ
ƉŽůŝĐǇĨŽƌ^ƚĂƚĞͲĨƵŶĚĞĚďƵŝůĚŝŶŐƐ͕ŝŶǁŚŝĐŚƚŚĞ
ŽŶŐŽŝŶŐŽƉĞƌĂƚŝŽŶƐĂŶĚŵĂŝŶƚĞŶĂŶĐĞ;KΘDͿ
ĂƉƉƌŽƉƌŝĂƚŝŽŶĨŽƌĂŶĞǁďƵŝůĚŝŶŐǁĂƐĨƵŶĚĞĚĂƚƚŚĞ
ƚŝŵĞƚŚĞďƵŝůĚŝŶŐǁĂƐĂƉƉƌŽǀĞĚ͘dŚĞŽŶŐŽŝŶŐ
ĨƵŶĚŝŶŐŝƐŽĨĨƐĞƚǁŝƚŚŽŶĞͲƚŝŵĞƌĞĚƵĐƚŝŽŶƐƵŶƚŝůƚŚĞ
ďƵŝůĚŝŶŐŝƐĐŽŵƉůĞƚĞĚĂŶĚƌĞĂĚǇĨŽƌŽĐĐƵƉĂŶĐǇ͘&Žƌ
&zϮϬϮϬ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚΨϱϬ͘ϬŵŝůůŝŽŶ
ĨŽƌĐŽŶƐƚƌƵĐƚŝŽŶŽĨĞĂĐŚŽĨƚŚƌĞĞŶĞǁĨĂĐŝůŝƚŝĞƐʹƚŚĞ
EŽŽƌĚĂƵŝůĚŝŶŐĨŽƌŶŐŝŶĞĞƌŝŶŐ͕ƉƉůŝĞĚ^ĐŝĞŶĐĞΘ
dĞĐŚŶŽůŽŐǇĂƚtĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ͕ĂƐĐŝĞŶĐĞ
ďƵŝůĚŝŶŐĂƚŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ͕ĂŶĚĂďƵƐŝŶĞƐƐ
ďƵŝůĚŝŶŐĂƚhƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇ͘dŚĞKΘD
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞƐĞƚŚƌĞĞďƵŝůĚŝŶŐƐŝŶĐůƵĚĞƐ͗
x tĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ;t^hͿʹEŽŽƌĚĂƵŝůĚŝŶŐ
ĨŽƌŶŐŝŶĞĞƌŝŶŐ͕ƉƉůŝĞĚ^ĐŝĞŶĐĞΘdĞĐŚŶŽůŽŐǇͲͲ
ΨϮϭϭ͕ϳϬϬ͖
x ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ;^hͿʹ^ĐŝĞŶĐĞƵŝůĚŝŶŐͲͲ
Ψϲϲϭ͕ϯϬϬ͖ĂŶĚ
x hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇʹƵƐŝŶĞƐƐƵŝůĚŝŶŐͲͲ
Ψϲϴϯ͕ϳϬϬ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŽŶĞͲƚŝŵĞKΘD
ĂĚũƵƐƚŵĞŶƚƐĨŽƌƉƌĞǀŝŽƵƐůǇͲĂƉƉƌŽǀĞĚďƵŝůĚŝŶŐƐƚŚĂƚ
ĂƌĞƐƚŝůůŝŶƚŚĞĐŽŶƐƚƌƵĐƚŝŽŶƉŚĂƐĞƚŽƚĂůŝŶŐΨϭϮϬ͕ϭϬϬ
ŝŶ&zϮϬϭϵĂŶĚΨϯ͕ϴϳϰ͕ϲϬϬŝŶ&zϮϬϮϬ
&zϮϬϭϵ͗
x t^h^ŽĐŝĂů^ĐŝĞŶĐĞƐƵŝůĚŝŶŐZĞŶŽǀĂƚŝŽŶͲͲ
;ΨϭϬϯ͕ϬϬϬͿ͖
x ^hhƵƐŝŶĞƐƐƵŝůĚŝŶŐͲͲ;Ψϯϲ͕ϯϬϬͿ͖ĂŶĚ
x hshʹWĞƌĨŽƌŵŝŶŐƌƚƐƵŝůĚŝŶŐͲͲΨϭϵ͕ϮϬϬ͘
&zϮϬϮϬ͗
x hŽĨhDĞĚŝĐĂůĚƵĐĂƚŝŽŶĂŶĚŝƐĐŽǀĞƌǇͲͲ
;Ψϰϳϯ͕ϰϬϬͿ͖
x h^hŝŽůŽŐŝĐĂů^ĐŝĞŶĐĞƐƵŝůĚŝŶŐͲͲ;ΨϮϭϭ͕ϳϬϬͿ͖
x t^hŽŵƉƵƚĞƌĂŶĚƵƚŽŵŽƚŝǀĞŶŐŝŶĞĞƌŝŶŐ
ƵŝůĚŝŶŐͲͲ;Ψϯϲϰ͕ϬϬϬͿ͖
x ĂǀŝƐdĞĐŚŶŝĐĂůŽůůĞŐĞʹůůŝĞĚ,ĞĂůƚŚƵŝůĚŝŶŐ
ͲͲ;Ψϲϲϭ͕ϯϬϬͿ͖ĂŶĚ
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DŽƵŶƚĂŝŶůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞʹdĞĐŚŶŽůŽŐǇ
dƌĂĚĞƐƵŝůĚŝŶŐͲͲ;Ψϲϴϯ͕ϳϬϬͿ͘




dŚĞ>ĞŐŝƐůĂƚƵƌĞĂůƐŽƚŽŽŬŽƚŚĞƌĂĐƚŝŽŶǁŚŝĐŚƌĞƐƵůƚĞĚ
ŝŶƚŚĞŵŽǀĞŵĞŶƚŽĨĨƵŶĚƐďĞƚǁĞĞŶůŝŶĞŝƚĞŵƐ͘dŚĞƐĞ
ŝŶĐůƵĚĞƚŚĞĨŽůůŽǁŝŶŐ͗



x
























x







^ƚƌĂƚĞŐŝĐtŽƌŬĨŽƌĐĞ/ŶǀĞƐƚŵĞŶƚ͗
Ψϭ͘ϮŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚΨϲϬϴ͕ϭϬϬŽŶĞͲƚŝŵĞŝŶ
ŶĞǁĨƵŶĚŝŶŐǁĂƐĂƉƉƌŽƉƌŝĂƚĞĚĚƵƌŝŶŐƚŚĞϮϬϭϵ
'ĞŶĞƌĂů^ĞƐƐŝŽŶĨŽƌĂƉƉƌŽǀĞĚƉƌŽũĞĐƚƐĨŽƌƚŚĞ
^ƚƌĂƚĞŐŝĐtŽƌŬĨŽƌĐĞ/ŶŝƚŝĂƚŝǀĞ͘/Ŷ&zϮϬϮϬ͕ƚŚĞ
>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƐŝǆŶĞǁƉƌŽƉŽƐĂůƐĨŽƌ
ĨƵŶĚŝŶŐ͘dŚĞƐĞŝŶĐůƵĚĞ͗
o ƵŝůĚŝŶŐĞƐŝŐŶĂŶĚŽŶƐƚƌƵĐƚŝŽŶ;t^h͕
KŐĚĞŶtĞďĞƌdĞĐŚ͕ĂǀŝƐdĞĐŚ͕ĂǀŝƐ
^ĐŚŽŽůŝƐƚƌŝĐƚ͕tĞďĞƌ^ĐŚŽŽůŝƐƚƌŝĐƚ͕
KŐĚĞŶ^ĐŚŽŽůŝƐƚƌŝĐƚĂŶĚDŽƌŐĂŶ^ĐŚŽŽů
ŝƐƚƌŝĐƚͿͲͲΨϮϰϯ͕ϱϬϬ͖
o ǇďĞƌƐĞĐƵƌŝƚǇ;t^h͖KŐĚĞŶtĞďĞƌdĞĐŚ͕
ĂǀŝƐdĞĐŚ͕ĂǀŝƐ^ĐŚŽŽůŝƐƚƌŝĐƚ͕DŽƌŐĂŶ
^ĐŚŽŽůŝƐƚƌŝĐƚ͕EŽƌƚŚĞƌŶhƚĂŚĐĂĚĞŵǇĨŽƌ
DĂƚŚŶŐŝŶĞĞƌŝŶŐĂŶĚ^ĐŝĞŶĐĞĂŶĚKŐĚĞŶ
^ĐŚŽŽůŝƐƚƌŝĐƚͿͲͲΨϮϳϲ͕ϰϬϬŽŶŐŽŝŶŐĂŶĚ
ΨϳϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͖
o ŽƌĞ/d^ƚĂƚĞǁŝĚĞ^ƚĂĐŬĂďůĞƌĞĚĞŶƚŝĂů
WĂƚŚǁĂǇ;h^h͕ƌŝĚŐĞƌůĂŶĚdĞĐŚ͕ĂǀŝƐ
dĞĐŚ͕DŽƵŶƚĂŝŶůĂŶĚdĞĐŚĂŶĚKŐĚĞŶtĞďĞƌ
dĞĐŚͿͲͲΨϯϰϲ͕ϳϬϬ͖
o tĞůĚŝŶŐdĞĐŚŶŽůŽŐǇĂƌĞĞƌWĂƚŚǁĂǇ;h^hʹ
DŽĂďĂŶĚƚŚĞ'ƌĂŶĚŽƵŶƚǇ^ĐŚŽŽůŝƐƚƌŝĐƚͿ
ͲͲΨϴϵ͕ϱϬϬŽŶŐŽŝŶŐĂŶĚΨϮϴϲ͕ϯϬϬŽŶĞͲƚŝŵĞ͖
o 'ĞŽƐĐŝĞŶĐĞdĞĐŚŶŽůŽŐǇtŽƌŬĨŽƌĐĞ
WĂƚŚǁĂǇƐ;hŝŶƚĂŚĂƐŝŶdĞĐŚĂŶĚhƚĂŚ
^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͿͲͲΨϭϴϱ͕ϯϬϬŽŶŐŽŝŶŐĂŶĚ
ΨϵϮ͕ϴϬϬŽŶĞͲƚŝŵĞ͖ĂŶĚ
o ĞƌŽƐƉĂĐĞWĂƚŚǁĂǇ;dŽŽĞůĞdĞĐŚĂŶĚ
dŽŽĞůĞŽƵŶƚǇ^ĐŚŽŽůŝƐƚƌŝĐƚͿͲͲΨϱϴ͕ϲϬϬ
ŽŶŐŽŝŶŐĂŶĚΨϭϱϵ͕ϬϬϬŽŶĞͲƚŝŵĞ͘

WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐ͗
o dŚĞ>ĞŐŝƐůĂƚƵƌĞĂůůŽĐĂƚĞĚΨϯ͘ϵŵŝůůŝŽŶŽĨ
&zϮϬϭϵĨƵŶĚŝŶŐĨƌŽŵƚŚĞŽĂƌĚŽĨZĞŐĞŶƚƐ͛
ůŝŶĞŝƚĞŵƚŽƚŚĞĞŝŐŚƚh^,ŝŶƐƚŝƚƵƚŝŽŶƐ͛
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůůŝŶĞŝƚĞŵƐ͘


o hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ͗
dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚǀĂƌŝŽƵƐ
ƌĞĂůůŽĐĂƚŝŽŶƐďĞƚǁĞĞŶůŝŶĞŝƚĞŵƐƚŽďĞƚƚĞƌ
ƌĞĨůĞĐƚĞǆƉĞŶĚŝƚƵƌĞƐ͘
dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐďŝůůƐ͗
,͘͘ϰϱ͕͞,ŝŐŚĞƌĚƵĐĂƚŝŽŶƌĞĚŝƚŵĞŶĚŵĞŶƚƐ͕͟
ƌĞƋƵŝƌĞƐƚŚĞŽĂƌĚŽĨZĞŐĞŶƚƐƚŽĞƐƚĂďůŝƐŚĂƉůĂŶĨŽƌ
ƐƚĂƚĞǁŝĚĞƉƌŝŽƌůĞĂƌŶŝŶŐ;ĂǁĂƌĚŝŶŐŽĨĐƌĞĚŝƚĨŽƌƉƌŝŽƌ
ůĞĂƌŶŝŶŐ͕ǁŽƌŬͲďĂƐĞĚƐŬŝůůƐ͕ĐŽŵƉĞƚĞŶĐǇͲďĂƐĞĚ
ĂƐƐĞƐƐŵĞŶƚ͕ĞƚĐ͘Ϳ͘dŚĞŽĂƌĚŽĨZĞŐĞŶƚƐǁŝůůƌĞƋƵŝƌĞ
ĞĂĐŚƐĐŚŽŽůƚŽƌĞƉŽƌƚŽŶƚŚĞƉƌŝŽƌůĞĂƌŶŝŶŐĨŽƌǁŚŝĐŚ
ĐƌĞĚŝƚƐĂƌĞƉƌŽǀŝĚĞĚĂŶĚƚŚĞƚŽƚĂůŶƵŵďĞƌŽĨĐƌĞĚŝƚƐ
ƚŚĂƚĞĂĐŚƐĐŚŽŽůĂǁĂƌĚƐ͘

,͘͘ϭϴϴ͕͞d͘,͘ĞůůWƌŽŐƌĂŵŵĞŶĚŵĞŶƚƐ͕͟
ƚƌĂŶƐŝƚŝŽŶƐƚŚĞdĞƌƌĞů,͘ĞůůdĞĂĐŚŝŶŐ/ŶĐĞŶƚŝǀĞůŽĂŶ
ƉƌŽŐƌĂŵŝŶƚŽĂƐĐŚŽůĂƌƐŚŝƉƉƌŽŐƌĂŵ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞ
ĂƉƉƌŽƉƌŝĂƚĞĚΨϯϬϰ͕ϭϬϬďĞŐŝŶŶŝŶŐŝŶ&zϮϬϮϬƚŽ
ƐƵƉƉŽƌƚƚŚĞƚƌĂŶƐŝƚŝŽŶĐŽƐƚƐĂŶĚƐĞƌǀĞƚŚĞƐĂŵĞ
ŶƵŵďĞƌŽĨƐƚƵĚĞŶƚƐĂƐƐĞƌǀĞĚŝŶ&zϮϬϭϵ͘

,͘͘Ϯϵϭ͕͞ŽŶĐƵƌƌĞŶƚŶƌŽůůŵĞŶƚDŽĚŝĨŝĐĂƚŝŽŶƐ͕͟
ŵŽĚŝĨŝĞƐƉƌŽǀŝƐŝŽŶƐŽĨ,͘͘Ϯϯϳ͕ŽŶĐƵƌƌĞŶƚ
ŶƌŽůůŵĞŶƚŶŚĂŶĐĞŵĞŶƚƐ͕ƉĂƐƐĞĚŝŶƚŚĞϮϬϭϴ
'ĞŶĞƌĂů^ĞƐƐŝŽŶ͘dŚĞďŝůůƌĞƋƵŝƌĞƐƚŚĞŽĂƌĚŽĨ
ZĞŐĞŶƚƐƚŽǁŽƌŬǁŝƚŚŚŝŐŚĞƌĞĚƵĐĂƚŝŽŶĐŽŶĐƵƌƌĞŶƚ
ĞŶƌŽůůŵĞŶƚĚŝƌĞĐƚŽƌƐƚŽĚĞǀĞůŽƉƉŽůŝĐŝĞƐƚŚĂƚĚĞĨŝŶĞ
ƚŚĞƋƵĂůŝĨŝĐĂƚŝŽŶƐƚŽďĞĂŶĞůŝŐŝďůĞĐŽŶĐƵƌƌĞŶƚ
ĞŶƌŽůůŵĞŶƚŝŶƐƚƌƵĐƚŽƌ͘

,͘͘ϯϰϲ͕͞,ŝŐŚĞƌĚƵĐĂƚŝŽŶZĞƐƉŽŶƐĞƐƚŽ
ůůĞŐĂƚŝŽŶƐ͕͟ƉƌĞƐĐƌŝďĞƐǁŚĞŶŝŶƐƚŝƚƵƚŝŽŶƐƚƵƌŶŽǀĞƌ
ŝŶĨŽƌŵĂƚŝŽŶƚŽůĂǁĞŶĨŽƌĐĞŵĞŶƚŝŶŝŶƐƚĂŶĐĞƐŽĨ
ĂƌƚŝĐƵůĂďůĞĂŶĚƐŝŐŶŝĨŝĐĂŶƚƚŚƌĞĂƚƐƚŽĐĂŵƉƵƐƐĂĨĞƚǇ͘
dŚĞďŝůůĂůƐŽŵĂŶĚĂƚĞƐƚŚĂƚĐŽůůĞŐĞƐŽĨĨĞƌĂŵŶĞƐƚǇ
ĨƌŽŵĐŽŶĚƵĐƚĐŽĚĞǀŝŽůĂƚŝŽŶƐĨŽƌƐƚƵĚĞŶƚƐ͘

,͘͘ϯϳϯ͕͞^ƚƵĚĞŶƚ^ƵƉƉŽƌƚŵĞŶĚŵĞŶƚƐ͕͟ƌĞŵŽǀĞƐ
ƚŚĞŵĂƚĐŚŝŶŐĨƵŶĚƐƌĞƋƵŝƌĞŵĞŶƚĨŽƌƚŚĞĂĚŽƉƚŝŽŶŽĨ
ƚŚĞ^ĂĨĞhdŵŽďŝůĞĂƉƉůŝĐĂƚŝŽŶďǇh^,ŝŶƐƚŝƚƵƚŝŽŶƐ͘

,͘͘ϮϲϬ͕͞ĐĐĞƐƐhƚĂŚWƌŽŵŝƐĞ^ĐŚŽůĂƌƐŚŝƉ͕͟
ĐƌĞĂƚĞƐĂŶĞǁƐĐŚŽůĂƌƐŚŝƉƉƌŽŐƌĂŵǁŚŝĐŚǁŽƵůĚƉĂǇ
ƚŚĞƌĞŵĂŝŶŝŶŐĐŽůůĞŐĞĐŽƐƚƐĨŽƌƋƵĂůŝĨǇŝŶŐƐƚƵĚĞŶƚƐ
ǁŚĞŶĨĞĚĞƌĂůŐƌĂŶƚƐĨĂůůƐŚŽƌƚĨŽƌĐŽǀĞƌŝŶŐĂůů
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ĞǆƉĞŶƐĞƐ͘dŚĞƐĐŚŽůĂƌƐŚŝƉǁŽƵůĚďĞĂǀĂŝůĂďůĞĨŽƌ
ƐƚƵĚĞŶƚƐƌŝŐŚƚŽƵƚŽĨŚŝŐŚƐĐŚŽŽů͕ĂƐǁĞůůĂƐĂĚƵůƚ
ůĞĂƌŶĞƌƐĂƚďŽƚŚh^,ĂŶĚhd,ŝŶƐƚŝƚƵƚŝŽŶƐ͘dŚĞ
ďŝůůĂůƐŽůŝŵŝƚƐƚŚĞƵƐĞŽĨƚŚĞZĞŐĞŶƚƐ͛ĂŶĚEĞǁ
ĞŶƚƵƌǇ^ĐŚŽůĂƌƐŚŝƉƐƚŽh^,ĂŶĚhd,ŝŶƐƚŝƚƵƚŝŽŶƐ
ďĞŐŝŶŶŝŶŐŝŶϮϬϮϬ͘

^͘͘ϵϱ͕͞dĞĐŚŶŝĐĂůŽůůĞŐĞ^ĐŚŽůĂƌƐŚŝƉ
ŵĞŶĚŵĞŶƚƐ͕͟ĂŵĞŶĚƐĞůŝŐŝďŝůŝƚǇƌĞƋƵŝƌĞŵĞŶƚƐĂŶĚ
ƌĞƋƵŝƌĞƐhd,ƚŽĚĞƐŝŐŶĂƚĞŚŝŐŚĚĞŵĂŶĚƉƌŽŐƌĂŵƐ͘

^͘͘ϭϬϮ͕͞,ŝŐŚĞƌĚƵĐĂƚŝŽŶĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ͕͟
ĐƌĞĂƚĞƐĐĂƉŝƚĂůĚĞǀĞůŽƉŵĞŶƚƉƌŽũĞĐƚĨƵŶĚƐĨŽƌƐƚĂƚĞ
ĐŽůůĞŐĞƐĂŶĚƵŶŝǀĞƌƐŝƚŝĞƐĂŶĚƚĞĐŚŶŝĐĂůĐŽůůĞŐĞƐ͘dŚĞ
ďŝůůĂůƐŽĞƐƚĂďůŝƐŚĞƐĐƌŝƚĞƌŝĂĨŽƌƉƌŽũĞĐƚĨƵŶĚŝŶŐĨŽƌ
ďŽƚŚƐǇƐƚĞŵƐ͘

^͘͘ϭϯϰ͕͞ĂŵƉƵƐ^ĂĨĞƚǇŵĞŶĚŵĞŶƚƐ͕͟ƌĞƋƵŝƌĞƐ
h^,ĂŶĚhd,ŝŶƐƚŝƚƵƚŝŽŶƐƚŽŚĂǀĞĐĂŵƉƵƐƐĂĨĞƚǇ
ƉůĂŶƐǁŝƚŚƐƚĂŶĚĂƌĚŝǌĞĚĐŽŵƉŽŶĞŶƚƐĂůƌĞĂĚǇĚĞĨŝŶĞĚ
ŝŶĨĞĚĞƌĂůŐƵŝĚĂŶĐĞ͘/ƚĂůƐŽƌĞƋƵŝƌĞƐƚƌĂŝŶŝŶŐ
ĐƵƌƌŝĐƵůƵŵĨŽƌƐƚƵĚĞŶƚŽƌŐĂŶŝǌĂƚŝŽŶƐ͘/ƚƌĞƋƵŝƌĞƐƚŚĞ
ŽĂƌĚŽĨZĞŐĞŶƚƐƚŽĞƐƚĂďůŝƐŚƉŽůŝĐǇƚŚĂƚĨƵƌƚŚĞƌ
ŽƵƚůŝŶĞƐƚŚĞŝŵƉůĞŵĞŶƚĂƚŝŽŶĂŶĚƌĞƉŽƌƚŝŶŐŽŶƚŚĞƐĞ
ƉůĂŶƐ͘

^͘͘ϭϲϰ͕͞^ƚƵĚĞŶƚĂƚĂWƌŝǀĂĐǇŵĞŶĚŵĞŶƚƐ͕͟
ƌĞŵŽǀĞƐĂƌĞƋƵŝƌĞŵĞŶƚĨŽƌŝŶĚŝǀŝĚƵĂůƉĂƌĞŶƚĂů
ĐŽŶƐĞŶƚĨŽƌƐƚƵĚĞŶƚŝŶĨŽƌŵĂƚŝŽŶƚŽďĞƐŚĂƌĞĚĨƌŽŵ
<ͲϭϮƐĐŚŽŽůƐƚŽƚŚĞhƚĂŚ^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐĨŽƌ
ƉƵƌƉŽƐĞƐŽĨŽƵƚƌĞĂĐŚĂŶĚĂĐĐĞƐƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌ,ŝŐŚĞƌĚƵĐĂƚŝŽŶ͗
/ŶĐůƵĚĞĚůĂŶŐƵĂŐĞƌĞŐĂƌĚŝŶŐƚŚĞƉƵƌĐŚĂƐĞŽƌ
ƌĞƉůĂĐĞŵĞŶƚŽĨǀĞŚŝĐůĞƐĨŽƌƌĞƋƵĞƐƚŝŶŐhd,ĂŶĚ
h^,ŝŶƐƚŝƚƵƚŝŽŶƐ͘;^͘͘Ϯ͕DƵůƚŝƉůĞ/ƚĞŵƐͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚΨϭ͕ϱϬϬ͕ϬϬϬŽĨƚŚŝƐ
ĨƵŶĚŝŶŐďĞĂůůŽĐĂƚĞĚŽŶĞͲƚŝŵĞƚŽƚŚĞ<Ğŵ͘'ĂƌĚŶĞƌ
/ŶƐƚŝƚƵƚĞŝŶ&zϮϬϮϬ͘;^͘͘Ϯ͕/ƚĞŵϮϬϯͿ͖

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚĂƉƉƌŽƉƌŝĂƚŝŽŶďĞƵƐĞĚďǇƚŚĞ
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚ͕ŝŶĐŽůůĂďŽƌĂƚŝŽŶǁŝƚŚhƚĂŚ^ƚĂƚĞ

hŶŝǀĞƌƐŝƚǇ͕ƚŽƐƵƉƉŽƌƚƚŚĞhƚĂŚŽĂůŽƵŶƚƌǇ^ƚƌŝŬĞ
dĞĂŵĨŽƌƉĞƌƐŽŶŶĞů͕ĐƵƌƌŝĐƵůƵŵĚĞǀĞůŽƉŵĞŶƚ͕
ƐĐŚŽůĂƌƐŚŝƉƐ͕ĞƋƵŝƉŵĞŶƚ͕ĂŶĚĂƌĞŵŽƚĞǁŽƌŬƐŝƚĞŝŶ
WƌŝĐĞŝƚǇ͕hƚĂŚ͘;^͘͘Ϯ͕/ƚĞŵϮϬϯͿ͖

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚ^ŽƵƚŚĞƌŶhƚĂŚ
hŶŝǀĞƌƐŝƚǇƉƌŽǀŝĚĞĂŶŶƵĂůƉƌŽŐƌĞƐƐƌĞƉŽƌƚƐƚŽƚŚĞ
,ŝŐŚĞƌĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐŽŵŵŝƚƚĞĞ
ďĞŐŝŶŶŝŶŐKĐƚŽďĞƌϯϭƐƚ͕ϮϬϮϬĂŶĚĞĂĐŚǇĞĂƌ
ƚŚĞƌĞĂĨƚĞƌŽŶƚŚĞŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨƚŚĞϯͲzĞĂƌ
ĂĐŚĞůŽƌƐĞŐƌĞĞWŝůŽƚWƌŽŐƌĂŵĨƵŶĚĞĚŝŶƚŚŝƐ
ůĞŐŝƐůĂƚŝŽŶ͘;^͘͘Ϯ͕/ƚĞŵϮϯϬͿ͖

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƉƌŝŽƌƚŽƚŚĞƚƌĂŶƐĨĞƌŽĨ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐƚŽŚŝŐŚĞƌĞĚƵĐĂƚŝŽŶĐĂƉŝƚĂůƉƌŽũĞĐƚƐ
ĨƵŶĚĞĚĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞŝǀŝƐŝŽŶ
ŽĨ&ĂĐŝůŝƚŝĞƐĂŶĚŽŶƐƚƌƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚƐŚĂůů
ŶŽƚŝĨǇƚŚĞ/ŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚ'ĞŶĞƌĂů'ŽǀĞƌŶŵĞŶƚ
ƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞĂŶĚƚŚĞ,ŝŐŚĞƌ
ĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞƌĞŐĂƌĚŝŶŐ
ƐƉĂĐĞƵƚŝůŝǌĂƚŝŽŶĂŶĚďƵŝůĚŝŶŐĚĞƐŝŐŶĐŚŽŝĐĞƐ͘;^͘͘Ϯ͕
/ƚĞŵϮϰϱͿ͖

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐ͕ƚŚĂƚƉƌŝŽƌƚŽKĐƚŽďĞƌϯϭƐƚ͕
ϮϬϭϵ͕ĂůůhƚĂŚ^ǇƐƚĞŵŽĨ,ŝŐŚĞƌĚƵĐĂƚŝŽŶ
ŝŶƐƚŝƚƵƚŝŽŶƐǁŝůůĚĞǀĞůŽƉĂŶĚƐƵďŵŝƚƚŽƚŚĞ
/ŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚ'ĞŶĞƌĂů'ŽǀĞƌŶŵĞŶƚ
ƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞĂŶĚƚŚĞ,ŝŐŚĞƌ
ĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ͕ĂƉůĂŶĨŽƌ
ĂĐŚŝĞǀŝŶŐƚŚĞhƚĂŚ^ǇƐƚĞŵŽĨ,ŝŐŚĞƌĚƵĐĂƚŝŽŶ
ĐůĂƐƐƌŽŽŵƵƚŝůŝǌĂƚŝŽŶƐƚĂŶĚĂƌĚƐŽŶƚŚĞŵĂŝŶĐĂŵƉƵƐ
ŽĨĞĂĐŚŝŶƐƚŝƚƵƚŝŽŶďǇϮϬϮϱ͘;^͘͘Ϯ͕/ƚĞŵϮϰϱͿ͖

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƉƌŝŽƌƚŽKĐƚŽďĞƌϯϭƐƚ͕
ϮϬϭϵ͕ƚŚĞ,ŝŐŚĞƌĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ
^ƵďĐŽŵŵŝƚƚĞĞĂŶĚƚŚĞhƚĂŚ^ǇƐƚĞŵŽĨ,ŝŐŚĞƌ
ĚƵĐĂƚŝŽŶǁŝůůĚĞǀĞůŽƉĂƉƌŽĐĞƐƐĨŽƌĂůůŽĐĂƚŝŶŐĨƵƚƵƌĞ
ĐŽŵƉĞŶƐĂƚŝŽŶŵŽŶŝĞƐŽŶƚŚĞŝŶƐƚŝƚƵƚŝŽŶĂůǁĂŐĞĂŶĚ
ƐĂůĂƌǇďĂƐĞ͕ďĂƐĞĚŽŶƚŚĞƉƌŝŽƌǇĞĂƌƉĞƌĨŽƌŵĂŶĐĞ
ŵŽĚĞůƌĞƐƵůƚƐ͘;^͘͘Ϯ͕/ƚĞŵϮϰϱͿ͖

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƉƌŝŽƌƚŽKĐƚŽďĞƌϯϭƐƚ͕
ϮϬϭϵ͕ƚŚĞhƚĂŚ^ǇƐƚĞŵŽĨ,ŝŐŚĞƌĚƵĐĂƚŝŽŶǁŝůů
ĚĞǀĞůŽƉĂƉůĂŶĨŽƌŵŝŐƌĂƚŝŶŐĐŽƌĞŽƉĞƌĂƚŝŶŐƐǇƐƚĞŵƐ
ƚŽĐůŽƵĚĐŽŵƉƵƚŝŶŐǁŝƚŚƉƌŽǀŝƐŝŽŶƐĨŽƌĐǇďĞƌƐĞĐƵƌŝƚǇ
ƚŚƌŽƵŐŚŽƵƚƚŚĞƐǇƐƚĞŵĂŶĚƉƌŽǀŝĚĞƚŚŝƐƉůĂŶƚŽƚŚĞ
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,ŝŐŚĞƌĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ͘;^͘͘
Ϯ͕/ƚĞŵϮϰϴͿ͖

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚĂůůĨƵŶĚƐĂůůŽĐĂƚĞĚŝŶ
&ŝƐĐĂůzĞĂƌϮϬϮϬŝŶƚŚĞƉĞƌĨŽƌŵĂŶĐĞĨƵŶĚŝŶŐůŝŶĞŝƚĞŵ
ďĞĚŝƐƚƌŝďƵƚĞĚƚŽŝŶƐƚŝƚƵƚŝŽŶƐƵƐŝŶŐƚŚĞŽĂƌĚŽĨ
ZĞŐĞŶƚƐƉĞƌĨŽƌŵĂŶĐĞĨƵŶĚŝŶŐĂůůŽĐĂƚŝŽŶĨŽƌŵƵůĂĂƐ
ĚĞĨŝŶĞĚŝŶϱϯͲϳͲϳϬϲĂŶĚƚŚĂƚƚŚĞĨƵŶĚƐŵĂǇďĞƵƐĞĚ
ďǇƚŚĞŝŶƐƚŝƚƵƚŝŽŶƐƚŽƐƵƉƉŽƌƚŝŶƐƚŝƚƵƚŝŽŶĂůƉƌŝŽƌŝƚŝĞƐ͘
ŶǇĨƵŶĚƐŶŽƚĞĂƌŶĞĚďǇŝŶƐƚŝƚƵƚŝŽŶƐŵĂǇďĞƵƚŝůŝǌĞĚ
ďǇƚŚĞ^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐŽŶĂŽŶĞͲƚŝŵĞďĂƐŝƐŝŶ
&ŝƐĐĂůzĞĂƌϮϬϮϬĨŽƌĐǇďĞƌƐĞĐƵƌŝƚǇŶĞĞĚƐǁŝƚŚŝŶƚŚĞ
ƐǇƐƚĞŵĂƐĚĞƚĞƌŵŝŶĞĚďǇƚŚĞZĞŐĞŶƚƐ͘;^͘͘Ϯ͕/ƚĞŵ
ϮϱϬͿ͖

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚ͕ǁŚĞŶƉƌĞƉĂƌŝŶŐƚŚĞ
&ŝƐĐĂůzĞĂƌϮϬϮϭďĂƐĞďƵĚŐĞƚĂŶĚĐŽŵƉĞŶƐĂƚŝŽŶďŝůůƐ͕
ƚŚĞ>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚƐŚĂůůŝŶĐůƵĚĞŝŶƚŚĞ
ĐŽŵƉĞŶƐĂƚŝŽŶďŝůůĂϳϱй'ĞŶĞƌĂů&ƵŶĚͲĚƵĐĂƚŝŽŶ
&ƵŶĚͬϮϱйĞĚŝĐĂƚĞĚƌĞĚŝƚƐŵŝǆĨŽƌĞĂĐŚĚƵĐĂƚŝŽŶ
ĂŶĚ'ĞŶĞƌĂůůŝŶĞŝƚĞŵĂŶĚŽƚŚĞƌŝŶƐƚƌƵĐƚŝŽŶĂůůŝŶĞ
ŝƚĞŵƐĐŽŶƚĂŝŶŝŶŐ'ĞŶĞƌĂů&ƵŶĚ͕ĚƵĐĂƚŝŽŶ&ƵŶĚ͕ĂŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ͕ǁŝƚŚƚŚĞĞǆĐĞƉƚŝŽŶƚŚĂƚƚŚĞ^Ăůƚ
>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞ^ĐŚŽŽůŽĨƉƉůŝĞĚ
dĞĐŚŶŽůŽŐǇůŝŶĞŝƚĞŵƐŚĂůůŝŶĐůƵĚĞϭϬϬй'ĞŶĞƌĂů
&ƵŶĚͲĚƵĐĂƚŝŽŶ&ƵŶĚ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĂůƐŽŝŶƚĞŶĚƐ
ƚŚĂƚƚŚĞ>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚƐŚĂůůŝŶĐůƵĚĞŝŶƚŚĞ
ĐŽŵƉĞŶƐĂƚŝŽŶďŝůůĨŽƌƚŚĞhƚĂŚ^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂů
ŽůůĞŐĞƐϭϬϬй'ĞŶĞƌĂů&ƵŶĚͲĚƵĐĂƚŝŽŶ&ƵŶĚ͘;^͘͘Ϯ͕
/ƚĞŵϯϬϲͿ͖

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƚŚĞhŶŝǀĞƌƐŝƚǇŽĨhƚĂŚ
ŵĂǇƵƐĞƵƉƚŽΨϭ͕ϬϬϬ͕ϬϬϬĂƉƉƌŽƉƌŝĂƚĞĚŽŶŐŽŝŶŐĨŽƌ
ĂƉƌŽŐƌĂŵƚŚĂƚƉƌŽŵŽƚĞƐƚŚĞĚĞǀĞůŽƉŵĞŶƚ͕
ĂĐĐĞůĞƌĂƚŝŽŶĂŶĚĐŽŵŵĞƌĐŝĂůŝǌĂƚŝŽŶŽĨƚĞĐŚŶŽůŽŐǇ
ĂŶĚŝŶŶŽǀĂƚŝŽŶďǇƚĞĂŵŝŶŐŝŶĚƵƐƚƌǇĂŶĚƵŶŝǀĞƌƐŝƚǇ
ƌĞƐĞĂƌĐŚĞǆƉĞƌƚŝƐĞƚŽĂĚĚƌĞƐƐƐƉĞĐŝĨŝĐƚĞĐŚŶŽůŽŐǇ
ƉƌŽďůĞŵƐŽƌŐĂƉƐŝĚĞŶƚŝĨŝĞĚďǇĐŽŵƉĂŶŝĞƐƚŚĂƚŚĂǀĞ
ĂƐƵďƐƚĂŶƚŝĂůƉƌĞƐĞŶĐĞŝŶhƚĂŚĂŶĚŚĂǀĞŝĚĞŶƚŝĨŝĞĚĂ
ƐƉĞĐŝĨŝĐƚĞĐŚŶŽůŽŐǇĐŚĂůůĞŶŐĞǁŚŽƐĞƐŽůƵƚŝŽŶǁŽƵůĚ
ƌĞƐƵůƚŝŶĞĐŽŶŽŵŝĐŝŵƉĂĐƚĨŽƌƚŚĞƐƚĂƚĞ͘;^͘͘ϯ͕/ƚĞŵ
ϮϭϴͿ͖

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚΨϮϭϬ͕ϬϬϬŽĨƚŚĞĨƵŶĚŝŶŐ
ƉƌŽǀŝĚĞĚďǇƚŚŝƐŝƚĞŵďĞĂůůŽĐĂƚĞĚĂƐĨŽůůŽǁƐƚŽƚŚĞ
<Ğŵ͘'ĂƌĚŶĞƌ/ŶƐƚŝƚƵƚĞ͗;ĂͿΨϭϬ͕ϬϬϬ͕ŽŶĞͲƚŝŵĞ͕ƚŽ
































/ƚĞŵϮϬϯŽĨƚŚĞEĞǁĂŶĚƵƌƌĞŶƚ&ŝƐĐĂůzĞĂƌ
^ƵƉƉůĞŵĞŶƚĂůƉƉƌŽƉƌŝĂƚŝŽŶƐĐƚ;^ĞŶĂƚĞŝůůϮ͕ϮϬϭϵ
'ĞŶĞƌĂů^ĞƐƐŝŽŶͿĨŽƌĐŽƐƚƐƌĞůĂƚĞĚƚŽƚĂǆƌĞǀĞŶƵĞĂŶĚ
ŝŶĐŝĚĞŶĐĞĨŽƌĞĐĂƐƚŝŶŐĂŶĚƌĞƐĞĂƌĐŚ͖ĂŶĚ;ďͿ
ΨϮϬϬ͕ϬϬϬ͕ŽŶĞͲƚŝŵĞ͕ƚŽ/ƚĞŵϮϬϯŽĨƚŚĞEĞǁĂŶĚ
ƵƌƌĞŶƚ&ŝƐĐĂůzĞĂƌ^ƵƉƉůĞŵĞŶƚĂůƉƉƌŽƉƌŝĂƚŝŽŶƐĐƚ
;^ĞŶĂƚĞŝůůϮ͕ϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶͿĨŽƌƚŚĞ
ĚĞǀĞůŽƉŵĞŶƚŽĨĂŶĂŝƌƋƵĂůŝƚǇĂŶĚĐůŝŵĂƚĞƌĞƐĞĂƌĐŚ
ƐƚƵĚǇƚŽďĞĚĞůŝǀĞƌĞĚŶŽůĂƚĞƌƚŚĂŶĞĐĞŵďĞƌϭϯƚŚ͕
ϮϬϭϵ͘;^͘͘ϯ͕/ƚĞŵϮϭϴͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚΨϰϴϲ͕ϲϬϬŽĨƚŚĞĨƵŶĚŝŶŐ
ŝŶ/ƚĞŵϰŽĨƚŚĞ,ŝŐŚĞƌĚƵĐĂƚŝŽŶĂƐĞƵĚŐĞƚ
;,ŽƵƐĞŝůůϭ͕ϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶͿďĞĂůůŽĐĂƚĞĚƚŽ
ƐƵƉƉŽƌƚƉĞƌƐŽŶŶĞůĐŽƐƚƐƌĞůĂƚĞĚƚŽƚŚĞ<Ğŵ͘
'ĂƌĚŶĞƌ/ŶƐƚŝƚƵƚĞΖƐĚĞŵŽŐƌĂƉŚŝĐĂŶĚĞĐŽŶŽŵŝĐ
ƉƌŽũĞĐƚŝŽŶĨƵŶĐƚŝŽŶƐ͘;^͘͘ϯ͕/ƚĞŵϮϭϴͿ͘
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 ,ŝŐŚĞƌĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ







WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
hƚĂŚ^ǇƐƚĞŵŽĨ,ŝŐŚĞƌĚƵĐĂƚŝŽŶ
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
hŶĚĞƌƌĞƉƌĞƐĞŶƚĞĚƉĂƌƚŝĐŝƉĂƚŝŽŶƌĂƚĞƐ
dƵŝƚŝŽŶĂŶĚĨĞĞƐĂƐĂƐŚĂƌĞŽĨƐƚĂƚĞŵĞĚŝĂŶŚŽƵƐĞŚŽůĚŝŶĐŽŵĞ
^ƚƵĚĞŶƚƐƌĞĐĞŝǀŝŶŐĂǁĂƌĚƐǁŝƚŚŝŶϴǇĞĂƌƐ
&ŝƌƐƚͲǇĞĂƌƚŽƐĞĐŽŶĚͲǇĞĂƌƐƚƵĚĞŶƚƌĞƚĞŶƚŝŽŶƌĂƚĞ
ŶŶƵĂůĚĞŐƌĞĞƐĂǁĂƌĚĞĚŝŶt^ϰĂŶĚϱƐƚĂƌŽĐĐƵƉĂƚŝŽŶͲƌĞůĂƚĞĚƉƌŽŐƌĂŵƐ
EƵŵďĞƌŽĨĞůĞŵĞŶƚĂƌǇĂŶĚƐĞĐŽŶĚĂƌǇĂŶĚŵĞŶƚĂůŚĞĂůƚŚƉƌŽĨĞƐƐŝŽŶĂǁĂƌĚƐ
ŽƐƚƉĞƌĂǁĂƌĚ
/ŶƐƚƌƵĐƚŝŽŶͲƌĞůĂƚĞĚĐůĂƐƐƌŽŽŵƐƉĂĐĞƵƚŝůŝǌĂƚŝŽŶ











hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
^ƚƵĚĞŶƚƐǁŝƚŚĚŝƐĂďŝůŝƚŝĞƐƌĞŐŝƐƚĞƌĞĚĂŶĚƌĞĐĞŝǀŝŶŐƐĞƌǀŝĐĞƐ
ůƚĞƌŶĂƚŝǀĞĨŽƌŵĂƚƐĞƌǀŝĐĞƐ
/ŶƚĞƌƉƌĞƚŝŶŐƐĞƌǀŝĐĞƐ
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲ^ĐŚŽŽůŽĨDĞĚŝĐŝŶĞ
EƵŵďĞƌŽĨŵĞĚŝĐĂůƐĐŚŽŽůĂƉƉůŝĐĂƚŝŽŶƐ
EƵŵďĞƌŽĨƐƚƵĚĞŶƚƐĞŶƌŽůůĞĚ
EƵŵďĞƌŽĨĂƉƉůŝĐĂŶƚƐƚŽŵĂƚƌŝĐƵůĂƚĞƐ
EƵŵďĞƌŽĨŵŝŶĞƌƐƐĞƌǀĞĚ
EƵŵďĞƌŽĨŵŝŶĞƌƐĞŶƌŽůůĞĚ
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲĂŶĐĞƌZĞƐĞĂƌĐŚĂŶĚdƌĞĂƚŵĞŶƚ
ǆƚƌĂŵƵƌĂůĐĂŶĐĞƌƌĞƐĞĂƌĐŚĨƵŶĚŝŶŐ



ĂŶĐĞƌĐůŝŶŝĐĂůƚƌŝĂůƐ



ǆƉĂŶĚĐĂŶĐĞƌƌĞƐĞĂƌĐŚƉƌŽŐƌĂŵƐ








hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲhŶŝǀĞƌƐŝƚǇ,ŽƐƉŝƚĂů
EƵŵďĞƌŽĨƌĞƐŝĚĞŶƚƐŝŶƚƌĂŝŶŝŶŐ
EƵŵďĞƌŽĨƌĞƐŝĚĞŶƚƚƌĂŝŶŝŶŐŚŽƵƌƐ
WĞƌĐĞŶƚĂŐĞŽĨƚŽƚĂůƌĞƐŝĚĞŶƚƚƌĂŝŶŝŶŐĐŽƐƚƐĂƉƉƌŽƉƌŝĂƚĞĚ
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲ^ĐŚŽŽůŽĨĞŶƚŝƐƚƌǇ
EƵŵďĞƌŽĨZWďĞŶĞĨŝĐŝĂƌŝĞƐƉƌĂĐƚŝĐŝŶŐŝŶƵƚĂŚ
EƵŵďĞƌŽĨZWďĞŶĞĨŝĐŝĂƌŝĞƐĂĚŵŝƚƚĞĚƚŽĂĚǀĂŶĐĞƉƌĂĐƚŝĐĞ
EƵŵďĞƌŽĨƚŽƚĂůZWďĞŶĞĨŝĐŝĂƌŝĞƐĂĚŵŝƚƚĞĚƚŽƉƌŽŐƌĂŵ
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲWƵďůŝĐ^ĞƌǀŝĐĞͲ^ĞŝƐŵŽŐƌĂƉŚ^ƚĂƚŝŽŶ
dŝŵĞůŝŶĞƐƐŽĨĞĂƌƚŚƋƵĂŬĞƌĞƐƉŽŶƐĞ




WƵďůŝĐĂƚŝŽŶƐĂŶĚƉƌĞƐĞŶƚĂƚŝŽŶƐƌĞůĂƚĞĚƚŽĞĂƌƚŚƋƵĂŬĞƐ


ǆƚĞƌŶĂůĨƵŶĚƐƌĂŝƐĞĚ





dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϮϱйďǇϮϬϮϱ
ϭϱй
ϳϱйďǇϮϬϮϱ
ϵϬйďǇϮϬϮϱ
ϳ͕ϮϱϬďǇϮϬϮϱ
ϭ͕ϬϬϬďǇϮϬϮϱ
ϭϬϬйŽĨϱͲzƌ,W/ǀŐ͘
DĞĞƚŽƌǆĐĞĞĚϮϮ͘ϱ
hƚŝůŝǌĂƚŝŽŶ^ĐŽƌĞďǇ
ϮϬϮϱ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϬϯ
ϮϬϯ
ϮϬϯ
ϮϬϯ
ϮϬϯ
ϮϬϯ
ϮϬϯ
ϮϬϯ

ϮͲϱйŽĨƵŶŝǀĞƌƐŝƚǇ
ĞŶƌŽůůŵĞŶƚ
dŝŵĞůǇŵĂŶŶĞƌ
ϭϬϬйĞƌƚŝĨŝĞĚ
/ŶƚĞƌƉƌĞƚŝŶŐ^ƚĂĨĨ

^͘͘Ϯ

ϮϬϰ

^͘͘Ϯ
^͘͘Ϯ

ϮϬϰ
ϮϬϰ

ďŽǀĞϯͲǇƌ͘ĂǀĞƌĂŐĞ
DĂŝŶƚĂŝŶĨƵůůĐŽŚŽƌƚ
DĂŝŶƚĂŝŶŚĞĂůƚŚǇƌĂƚŝŽ
DĂŝŶƚĂŝŶͬĞǆĐĞĞĚ
ŚŝƐƚŽƌŝĐĂů
DĂŝŶƚĂŝŶͬĞǆĐĞĞĚ
ŚŝƐƚŽƌŝĐĂů

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϬϱ
ϮϬϱ
ϮϬϱ
ϮϬϱ

^͘͘Ϯ

ϮϬϱ

ϯͲϲйŝŶĐƌĞĂƐĞĨƌŽŵ
ϮϬϭϲ
ƚͬĂďŽǀĞϭϮйŽĨŶĞǁ
ƉĂƚŝĞŶƚƐ
>ĂƵŶĐŚŶĞǁƌĞƐĞĂƌĐŚ
ŝŶŝƚŝĂƚŝǀĞ

^͘͘Ϯ

ϮϬϲ

^͘͘Ϯ

ϮϬϲ

^͘͘Ϯ

ϮϬϲ

ϱϳϴ
Ϯ͕ϬϴϬ͕ϴϬϬ
ϮϬ͘ϳй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϬϳ
ϮϬϳ
ϮϬϳ

ϰϬйŽĨZW
ďĞŶĞĨŝĐŝĂƌŝĞƐ
ϮϬйŽĨZW
ďĞŶĞĨŝĐŝĂƌŝĞƐ
ϭϬ

^͘͘Ϯ

ϮϬϴ

^͘͘Ϯ

ϮϬϴ

^͘͘Ϯ

ϮϬϴ

ůĂƌŵƚŽŵĞƌŐĞŶĐǇ
DĂŶĂŐĞŵĞŶƚǁŝƚŚŝŶϱ
ŵŝŶƵƚĞƐ
ϱƉĂƉĞƌƐ͕ϭϬ
ƉƌŽĨĞƐƐŝŽŶĂů
ƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ϭϬ
ƐƚĂŬĞŚŽůĚĞƌ
'ĞŶĞƌĂƚĞĞǆƚĞƌŶĂů
ĨƵŶĚƐсхƐƚĂƚĞ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐ

^͘͘Ϯ

ϮϬϵ

^͘͘Ϯ

ϮϬϵ

^͘͘Ϯ

ϮϬϵ
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 ,ŝŐŚĞƌĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ






WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲWƵďůŝĐ^ĞƌǀŝĐĞͲEĂƚƵƌĂů,ŝƐƚŽƌǇDƵƐĞƵŵŽĨhƚĂŚ
dŽƚĂůŽŶͲƐŝƚĞĂƚƚĞŶĚĂŶĐĞ
dŽƚĂůŽĨĨͲƐŝƚĞĂƚƚĞŶĚĂŶĐĞ
EƵŵďĞƌŽĨƐĐŚŽŽůŝŶƚĞƌĂĐƚŝŽŶƐ
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲWƵďůŝĐ^ĞƌǀŝĐĞͲ^ƚĂƚĞƌďŽƌĞƚƵŵ
EƵŵďĞƌŽĨŵĞŵďĞƌƐŚŝƉƐ
EƵŵďĞƌŽĨĂĚŵŝƐƐŝŽŶƐ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϮϴϮ͕ϬϬϬŽƌŵŽƌĞ
ϮϬϬ͕ϬϬϬŽƌŵŽƌĞ
ϭ͕ϮϱϬŽƌŵŽƌĞ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϬϵ
ϮϬϵ
ϮϬϵ

/ŶĐƌĞĂƐĞďǇϯйĂŶŶƵĂůůǇ

^͘͘Ϯ

ϮϬϵ

/ŶĐƌĞĂƐĞďǇϯйĂŶŶƵĂůůǇ

^͘͘Ϯ

ϮϬϵ

DĂŝŶƚĂŝŶĐƵƌƌĞŶƚůĞǀĞů

^͘͘Ϯ

ϮϬϵ

DĂŝŶƚĂŝŶͬĞǆĐĞĞĚ
ŚŝƐƚŽƌŝĐĂů
DĂŝŶƚĂŝŶͬĞǆĐĞĞĚ
ŚŝƐƚŽƌŝĐĂů
DĂŝŶƚĂŝŶͬĞǆĐĞĞĚ
ŶƵŵďĞƌŽĨǀŝĞǁĞƌƐ

^͘͘Ϯ

ϮϭϬ

^͘͘Ϯ

ϮϭϬ

^͘͘Ϯ

ϮϭϬ

ǆĐĞĞĚEĂƚŝŽŶĂů
ĂǀĞƌĂŐĞ
ΨϭϬƐĂǀŝŶŐƐƉĞƌΨϭ
ŝŶǀĞƐƚĞĚ
ϴϱйŽĨĐĂůůƐĂŶƐǁĞƌĞĚ
ǁͬŝϮϬƐĞĐ͘

^͘͘Ϯ

Ϯϭϭ

^͘͘Ϯ

Ϯϭϭ

^͘͘Ϯ

Ϯϭϭ

ϮϱйŝŶĐƌĞĂƐĞ
ϭϬϬйŽĨhdĐŝƚŝǌĞŶƐ
ŽǀĞƌĂŐĞŽĨϲϱ
ϭϱйĂŶŶƵĂůŝŶĐƌĞĂƐĞ

^͘͘Ϯ
^͘͘Ϯ

ϮϭϮ
ϮϭϮ

^͘͘Ϯ

ϮϭϮ

ϰϱŽƌŵŽƌĞ
ϲϬϬŽƌŵŽƌĞ
ϭ͕ϬϬϬŽƌŵŽƌĞ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϭϯ
Ϯϭϯ
Ϯϭϯ

ϭϰ͘ϳйďǇϮϬϮϱ
ϭϱй
ϲϯйďǇϮϬϮϱ
ϳϰйďǇϮϬϮϱ
ϰ͕ϯϱϮďǇϮϬϮϱ
ϭ͕ϬϮϱďǇϮϬϮϱ
ϵϱйŽĨϱͲzƌ,W/ǀŐ͘
/ŵƉƌŽǀĞ^ĐŽƌĞďǇϮй
ŶŶƵĂůůǇ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϭϰ
Ϯϭϰ
Ϯϭϰ
Ϯϭϰ
Ϯϭϰ
Ϯϭϰ
Ϯϭϰ
Ϯϭϰ

ϯϲϱ
ϵϱϬ
ϰϵй͕ǁŝƚŚϬ͘ϱйŝŶĐƌĞĂƐĞ
ĂŶŶƵĂůůǇ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϭϱ
Ϯϭϱ
Ϯϭϱ

ϮϬ
Ψϰ͕ϬϬϬ
ϴϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϭϲ
Ϯϭϲ
Ϯϭϲ

Ϯϳϱ
ΨϱϬϬ
ϱϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϭϳ
Ϯϭϳ
Ϯϭϳ


EƵŵďĞƌŽĨƐĐŚŽŽůĐŚŝůĚƌĞŶƉĂƌƚŝĐŝƉĂƚŝŶŐŽŶƐŝƚĞ




hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲ^ƚĂƚĞǁŝĚĞdsĚŵŝŶŝƐƚƌĂƚŝŽŶ
EƵŵďĞƌŽĨŚŽƵƐĞŚŽůĚƐƚƵŶĞĚƚŽ<h



EƵŵďĞƌŽĨǀŝƐŝƚŽƌƐƚŽ<hŝŶĨŽƌŵĂƚŝŽŶĂůͬǀŝĚĞŽƉĂŐĞ



EƵŵďĞƌŽĨƉĞŽƉůĞƉĂƌƚŝĐŝƉĂƚŝŶŐŝŶĐŽŵŵƵŶŝƚǇŽƵƚƌĞĂĐŚĞǀĞŶƚƐ



hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲWŽŝƐŽŶŽŶƚƌŽůĞŶƚĞƌ
WŽŝƐŽŶĐĞŶƚĞƌƵƚŝůŝǌĂƚŝŽŶ



,ĞĂůƚŚĐĂƌĞĐŽƐƚƐĂǀĞƌƚĞĚƉĞƌĚŽůůĂƌŝŶǀĞƐƚĞĚ



^ƉĞĞĚƚŽĂŶƐǁĞƌ



















hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲĞŶƚĞƌŽŶŐŝŶŐ
EƵŵďĞƌŽĨƐƚĂŬĞŚŽůĚĞƌƐĞŶŐĂŐĞĚƚŚƌŽƵŐŚhKĞĨĨŽƌƚƐ
ĐĐĞƐƐƚŽĐŽǀĞƌƚŽĐŽǀĞƌƉƌŽŐƌĂŵ
WĞŶĞƚƌĂƚŝŽŶŽĨŝWŽĚƐƉůĂĐĞĚƚŚƌŽƵŐŚĨĂĐŝůŝƚŝĞƐĂŶĚƐĞƌǀŝĐĞŽƌŐĂŶŝǌĂƚŝŽŶƐ
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲZŽĐŬǇDƚŶ͘ĞŶƚĞƌĨŽƌKĐĐƵƉĂƚŝŽŶĂůĂŶĚŶǀ͘,ĞĂůƚŚ
EƵŵďĞƌŽĨƐƚƵĚĞŶƚƐŝŶĚĞŐƌĞĞƉƌŽŐƌĂŵƐ
EƵŵďĞƌŽĨƐƚƵĚĞŶƚƐƚƌĂŝŶĞĚ
EƵŵďĞƌŽĨďƵƐŝŶĞƐƐĞƐƌĞƉƌĞƐĞŶƚĞĚŝŶĐŽƵƌƐĞƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
hŶĚĞƌƌĞƉƌĞƐĞŶƚĞĚƉĂƌƚŝĐŝƉĂƚŝŽŶƌĂƚĞƐ
dƵŝƚŝŽŶĂŶĚĨĞĞƐĂƐĂƐŚĂƌĞŽĨƐƚĂƚĞŵĞĚŝĂŶŚŽƵƐĞŚŽůĚŝŶĐŽŵĞ
^ƚƵĚĞŶƚƐƌĞĐĞŝǀŝŶŐĂǁĂƌĚƐǁŝƚŚŝŶϴǇĞĂƌƐ
&ŝƌƐƚͲǇĞĂƌƚŽƐĞĐŽŶĚͲǇĞĂƌƐƚƵĚĞŶƚƌĞƚĞŶƚŝŽŶƌĂƚĞ
ŶŶƵĂůĚĞŐƌĞĞƐĂǁĂƌĚĞĚŝŶt^ϰĂŶĚϱƐƚĂƌŽĐĐƵƉĂƚŝŽŶͲƌĞůĂƚĞĚƉƌŽŐƌĂŵƐ
EƵŵďĞƌŽĨĞůĞŵĞŶƚĂƌǇĂŶĚƐĞĐŽŶĚĂƌǇĂŶĚŵĞŶƚĂůŚĞĂůƚŚƉƌŽĨĞƐƐŝŽŶĂǁĂƌĚƐ
ŽƐƚƉĞƌĂǁĂƌĚ
/ŶƐƚƌƵĐƚŝŽŶͲƌĞůĂƚĞĚĐůĂƐƐƌŽŽŵƐƉĂĐĞƵƚŝůŝǌĂƚŝŽŶ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲĂƐƚĞƌŶĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĞŐƌĞĞƐĂǁĂƌĚĞĚ
&dƐƚƵĚĞŶƚĞŶƌŽůůŵĞŶƚ
/W^ŽǀĞƌĂůůŐƌĂĚƵĂƚŝŽŶƌĂƚĞ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
^ƚƵĚĞŶƚƐƐĞƌǀĞĚ
ǀĞƌĂŐĞĂŝĚƉĞƌƐƚƵĚĞŶƚ
dƌĂŶƐĨĞƌĂŶĚƌĞƚĞŶƚŝŽŶƌĂƚĞ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲĂƐƚĞƌŶĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
^ƚƵĚĞŶƚƐƐĞƌǀĞĚ
ǀĞƌĂŐĞĂŝĚƉĞƌƐƚƵĚĞŶƚ
dƌĂŶƐĨĞƌĂŶĚƌĞƚĞŶƚŝŽŶƌĂƚĞ
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 ,ŝŐŚĞƌĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ






WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲĂƐƚĞƌŶĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶ
důŝĐĞŶƐĞƐĂŶĚĐĞƌƚŝĨŝĐĂƚĞƐ
dŐƌĂĚƵĂƚĞƉůĂĐĞŵĞŶƚƐ
dĐŽŵƉůĞƚŝŽŶƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲhŝŶƚĂŚĂƐŝŶZĞŐŝŽŶĂůĂŵƉƵƐ
ĞŐƌĞĞƐĂǁĂƌĚĞĚďǇZͬ/^
&dƐƚƵĚĞŶƚĞŶƌŽůůŵĞŶƚ
/W^ŽǀĞƌĂůůŐƌĂĚƵĂƚŝŽŶƌĂƚĞ






















hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲƌŝŐŚĂŵŝƚǇZĞŐŝŽŶĂůĂŵƉƵƐ
ĞŐƌĞĞƐĂǁĂƌĚĞĚďǇZͬ/^
&dƐƚƵĚĞŶƚĞŶƌŽůůŵĞŶƚ
/W^ŽǀĞƌĂůůŐƌĂĚƵĂƚŝŽŶƌĂƚĞ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲdŽŽĞůĞZĞŐŝŽŶĂůĂŵƉƵƐ
ĞŐƌĞĞƐĂǁĂƌĚĞĚďǇZͬ/^
&dƐƚƵĚĞŶƚĞŶƌŽůůŵĞŶƚ
/W^ŽǀĞƌĂůůŐƌĂĚƵĂƚŝŽŶƌĂƚĞ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲtĂƚĞƌZĞƐĞĂƌĐŚ>ĂďŽƌĂƚŽƌǇ
WĞĞƌͲƌĞǀŝĞǁĞĚũŽƵƌŶĂůĂƌƚŝĐůĞƐ
EƵŵďĞƌŽĨƐƚƵĚĞŶƚƐƐƵƉƉŽƌƚĞĚ
ZĞƐĞĂƌĐŚƉƌŽũĞĐƚƐĂŶĚƚƌĂŝŶŝŶŐĂĐƚŝǀŝƚŝĞƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲŐƌŝĐƵůƚƵƌĞǆƉĞƌŝŵĞŶƚ^ƚĂƚŝŽŶ
EƵŵďĞƌŽĨƐƚƵĚĞŶƚƐŵĞŶƚŽƌĞĚ
:ŽƵƌŶĂůĂƌƚŝĐůĞƐƉƵďůŝƐŚĞĚ
>ĂďĂĐĐĞƐƐŝŽŶƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲŽŽƉĞƌĂƚŝǀĞǆƚĞŶƐŝŽŶ
ŝƌĞĐƚĐŽŶƚĂĐƚƐ
&ĂĐƵůƚǇͲĚĞůŝǀĞƌĞĚĂĐƚŝǀŝƚŝĞƐĂŶĚĞǀĞŶƚƐ
&ĂĐƵůƚǇƉƵďůŝĐĂƚŝŽŶƐ
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚͲWƵďůŝĐ^ĞƌǀŝĐĞͲWƌĞŚŝƐƚŽƌŝĐDƵƐĞƵŵ
DƵƐĞƵŵĂĚŵŝƐƐŝŽŶƐ
EƵŵďĞƌŽĨŽĨĨͲƐŝƚĞŽƵƚƌĞĂĐŚĐŽŶƚĂĐƚƐ
EƵŵďĞƌŽĨƐĐŝĞŶƚŝĨŝĐƐƉĞĐŝŵĞŶƐĂĚĚĞĚ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲůĂŶĚŝŶŐĂŵƉƵƐ
ĞŐƌĞĞƐĂǁĂƌĚĞĚďǇh^hͲ
&dƐƚƵĚĞŶƚĞŶƌŽůůŵĞŶƚ
/W^ŽǀĞƌĂůůŐƌĂĚƵĂƚŝŽŶƌĂƚĞ
tĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
hŶĚĞƌƌĞƉƌĞƐĞŶƚĞĚƉĂƌƚŝĐŝƉĂƚŝŽŶƌĂƚĞƐ
dƵŝƚŝŽŶĂŶĚĨĞĞƐĂƐĂƐŚĂƌĞŽĨƐƚĂƚĞŵĞĚŝĂŶŚŽƵƐĞŚŽůĚŝŶĐŽŵĞ
^ƚƵĚĞŶƚƐƌĞĐĞŝǀŝŶŐĂǁĂƌĚƐǁŝƚŚŝŶϴǇĞĂƌƐ
&ŝƌƐƚͲǇĞĂƌƚŽƐĞĐŽŶĚͲǇĞĂƌƐƚƵĚĞŶƚƌĞƚĞŶƚŝŽŶƌĂƚĞ
ŶŶƵĂůĚĞŐƌĞĞƐĂǁĂƌĚĞĚŝŶt^ϰĂŶĚϱƐƚĂƌŽĐĐƵƉĂƚŝŽŶͲƌĞůĂƚĞĚƉƌŽŐƌĂŵƐ
EƵŵďĞƌŽĨĞůĞŵĞŶƚĂƌǇĂŶĚƐĞĐŽŶĚĂƌǇĂŶĚŵĞŶƚĂůŚĞĂůƚŚƉƌŽĨĞƐƐŝŽŶĂǁĂƌĚƐ
ŽƐƚƉĞƌĂǁĂƌĚ
/ŶƐƚƌƵĐƚŝŽŶͲƌĞůĂƚĞĚĐůĂƐƐƌŽŽŵƐƉĂĐĞƵƚŝůŝǌĂƚŝŽŶ






tĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
ĞŐƌĞĞƐĂǁĂƌĚĞĚƚŽƵŶĚĞƌƌĞƉƌĞƐĞŶƚĞĚƐƚƵĚĞŶƚƐ
ĂĐŚĞůŽƌƐĚĞŐƌĞĞƐǁŝƚŚŝŶƐŝǆǇĞĂƌƐ
&ŝƌƐƚǇĞĂƌƚŽƐĞĐŽŶĚǇĞĂƌĞŶƌŽůůŵĞŶƚ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϭϬϬ
ϰϱ
ϱϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϭϴ
Ϯϭϴ
Ϯϭϴ

ϴϱϬ
ϯϳϱ
ϰϵй͕ǁŝƚŚϬ͘ϱйŝŶĐƌĞĂƐĞ
ĂŶŶƵĂůůǇ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϭϵ
Ϯϭϵ
Ϯϭϵ

ϴϱϬ
ϲϱϬ
ϰϵй͕ǁŝƚŚϬ͘ϱйŝŶĐƌĞĂƐĞ
ĂŶŶƵĂůůǇ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϮϭ
ϮϮϭ
ϮϮϭ

ϴϱϬ
ϭ͕ϮϬϬ
ϰϵй͕ǁŝƚŚϬ͘ϱйŝŶĐƌĞĂƐĞ
ĂŶŶƵĂůůǇ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϮϮ
ϮϮϮ
ϮϮϮ

ϭϬ
ϭϱϬ
ϮϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϮϯ
ϮϮϯ
ϮϮϯ

ϯϬϬ
ϯϬϬ
ϭϬϬ͕ϬϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϮϰ
ϮϮϰ
ϮϮϰ

ϳϮϮ͕ϬϬϬ
Ϯ͕ϬϬϬ
ϯϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϮϱ
ϮϮϱ
ϮϮϱ

ϭϴ͕ϬϬϬ
ϭ͕ϬϬϬ
ϴϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϮϲ
ϮϮϲ
ϮϮϲ

ϯϲϱ
ϯϳϱ
ϰϵй͕ǁŝƚŚϬ͘ϱйŝŶĐƌĞĂƐĞ
ĂŶŶƵĂůůǇ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϮϳ
ϮϮϳ
ϮϮϳ

ϮϯйďǇϮϬϮϱ
ϭϬй
ϱϬйďǇϮϬϮϱ
ϳϬйďǇϮϬϮϱ
ϯ͕ϴϲϳďǇϮϬϮϱ
ϯϮϱďǇϮϬϮϱ
ϵϱйŽĨϱͲzƌ,W/ǀŐ͘
DĞĞƚŽƌǆĐĞĞĚϮϮ͘ϱ
hƚŝůŝǌĂƚŝŽŶ^ĐŽƌĞďǇ
ϮϬϮϱ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϮϴ
ϮϮϴ
ϮϮϴ
ϮϮϴ
ϮϮϴ
ϮϮϴ
ϮϮϴ
ϮϮϴ

ϲйŽĨĂůůĚĞŐƌĞĞƐ
Ϯϱй
ϱϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϮϵ
ϮϮϵ
ϮϮϵ




Office of the Legislative Fiscal Analyst

4-11

Higher Education

Budget of the State of Utah

 ,ŝŐŚĞƌĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϭϳйďǇϮϬϮϱ
ϭϬй
ϱϱйďǇϮϬϮϱ
ϳϮйďǇϮϬϮϱ
ϭ͕ϱϬϬďǇϮϬϮϱ
ϮϳϱďǇϮϬϮϱ
ϵϱйŽĨϱͲzƌ,W/ǀŐ͘
/ŵƉƌŽǀĞ^ĐŽƌĞƚŽϯϮďǇ
ϮϬϮϱ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϯϬ
ϮϯϬ
ϮϯϬ
ϮϯϬ
ϮϯϬ
ϮϯϬ
ϮϯϬ
ϮϯϬ

^͘͘Ϯ

Ϯϯϭ

^͘͘Ϯ

Ϯϯϭ

^ĐŚŽůĂƌƐŚŝƉƐŽĨĨĞƌĞĚƚŽŵŝŶŽƌŝƚǇƐƚƵĚĞŶƚƐ
^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇͲ^ŚĂŬĞƐƉĞĂƌĞ&ĞƐƚŝǀĂů
WƌŽĨĞƐƐŝŽŶĂůŽƵƚƌĞĂĐŚƉƌŽŐƌĂŵŝŶƚŚĞƐĐŚŽŽů

/ŶĐƌĞĂƐĞƚŽ^hhĂǀŐ͘
ƌĂƚĞ
/ŶĐƌĞĂƐĞƚŽ^hhĂǀŐ͘
ƌĂƚĞ
ϯϯйŽƌŵŽƌĞ

^͘͘Ϯ

Ϯϯϭ

ϮϱйŝŶĐƌĞĂƐĞŝŶϱǇĞĂƌƐ

^͘͘Ϯ

ϮϯϮ



ĚƵĐĂƚŝŽŶƐĞŵŝŶĂƌƐĂŶĚŽƌŝĞŶƚĂƚŝŽŶĂƚƚĞŶĚĞĞƐ

ϮϱйŝŶĐƌĞĂƐĞŝŶϱǇĞĂƌƐ

^͘͘Ϯ

ϮϯϮ



h^&ĂŶŶƵĂůĨƵŶĚƌĂŝƐŝŶŐ

ϱϬйŝŶĐƌĞĂƐĞŝŶϱǇĞĂƌƐ

^͘͘Ϯ

ϮϯϮ

ϮϱйŝŶĐƌĞĂƐĞŝŶϱǇĞĂƌƐ

^͘͘Ϯ

Ϯϯϯ

ƵƐŝŶĞƐƐƚƌĂŝŶŝŶŐĞǀĞŶƚƐ

ϭϬйŝŶĐƌĞĂƐĞŝŶϱǇĞĂƌƐ

^͘͘Ϯ

Ϯϯϯ

/ŶĚŝǀŝĚƵĂůƐƚƌĂŝŶĞĚ

ϭϬйŝŶĐƌĞĂƐĞŝŶϱǇĞĂƌƐ

^͘͘Ϯ

Ϯϯϯ

Ϯϭ͘ϱйďǇϮϬϮϱ
ϭϬй
ϰϱйďǇϮϬϮϱ
ϲϱйďǇϮϬϮϱ
ϰ͕ϱϬϬďǇϮϬϮϱ
ϵϱϬďǇϮϬϮϱ
ϵϱйŽĨϱͲzƌ,W/ǀŐ͘
DĞĞƚŽƌǆĐĞĞĚϮϮ͘ϱ
hƚŝůŝǌĂƚŝŽŶ^ĐŽƌĞĞĂĐŚ
ǇĞĂƌ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϯϰ
Ϯϯϰ
Ϯϯϰ
Ϯϯϰ
Ϯϯϰ
Ϯϯϰ
Ϯϯϰ
Ϯϯϰ

ϰϱй
ϰ͕ϬϬϬ
ϮϮ͕ϬϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϯϱ
Ϯϯϱ
Ϯϯϱ

Ϯϭ͘ϱйďǇϮϬϮϱ
ϭϬй
ϰϱйďǇϮϬϮϱ
ϲϱйďǇϮϬϮϱ
ϰ͕ϱϬϬďǇϮϬϮϱ
ϵϱϬďǇϮϬϮϱ
ϵϱйŽĨϱͲzƌ,W/ǀŐ͘
DĞĞƚŽƌǆĐĞĞĚϮϮ͘ϱ
hƚŝůŝǌĂƚŝŽŶ^ĐŽƌĞĞĂĐŚ
ǇĞĂƌ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϯϲ
Ϯϯϲ
Ϯϯϲ
Ϯϯϲ
Ϯϯϲ
Ϯϯϲ
Ϯϯϲ
Ϯϯϲ














WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇͲĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
hŶĚĞƌƌĞƉƌĞƐĞŶƚĞĚƉĂƌƚŝĐŝƉĂƚŝŽŶƌĂƚĞƐ
dƵŝƚŝŽŶĂŶĚĨĞĞƐĂƐĂƐŚĂƌĞŽĨƐƚĂƚĞŵĞĚŝĂŶŚŽƵƐĞŚŽůĚŝŶĐŽŵĞ
^ƚƵĚĞŶƚƐƌĞĐĞŝǀŝŶŐĂǁĂƌĚƐǁŝƚŚŝŶϴǇĞĂƌƐ
&ŝƌƐƚͲǇĞĂƌƚŽƐĞĐŽŶĚͲǇĞĂƌƐƚƵĚĞŶƚƌĞƚĞŶƚŝŽŶƌĂƚĞ
ŶŶƵĂůĚĞŐƌĞĞƐĂǁĂƌĚĞĚŝŶt^ϰĂŶĚϱƐƚĂƌŽĐĐƵƉĂƚŝŽŶͲƌĞůĂƚĞĚƉƌŽŐƌĂŵƐ
EƵŵďĞƌŽĨĞůĞŵĞŶƚĂƌǇĂŶĚƐĞĐŽŶĚĂƌǇĂŶĚŵĞŶƚĂůŚĞĂůƚŚƉƌŽĨĞƐƐŝŽŶĂǁĂƌĚƐ
ŽƐƚƉĞƌĂǁĂƌĚ
/ŶƐƚƌƵĐƚŝŽŶͲƌĞůĂƚĞĚĐůĂƐƐƌŽŽŵƐƉĂĐĞƵƚŝůŝǌĂƚŝŽŶ
^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇͲĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
'ƌĂĚƵĂƚŝŽŶƌĂƚĞĨŽƌĞĚƵĐĂƚŝŽŶĂůůǇĚŝƐĂĚǀĂŶƚĂŐĞĚƐƚƵĚĞŶƚƐ
ZĞƚĞŶƚŝŽŶƌĂƚĞĨŽƌĞĚƵĐĂƚŝŽŶĂůůǇĚŝƐĂĚǀĂŶƚĂŐĞĚƐƚƵĚĞŶƚƐ

^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇͲZƵƌĂůĞǀĞůŽƉŵĞŶƚ
ZƵƌĂůďƵƐŝŶĞƐƐĞƐĂƐƐŝƐƚĞĚ








hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇͲĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
hŶĚĞƌƌĞƉƌĞƐĞŶƚĞĚƉĂƌƚŝĐŝƉĂƚŝŽŶƌĂƚĞƐ
dƵŝƚŝŽŶĂŶĚĨĞĞƐĂƐĂƐŚĂƌĞŽĨƐƚĂƚĞŵĞĚŝĂŶŚŽƵƐĞŚŽůĚŝŶĐŽŵĞ
^ƚƵĚĞŶƚƐƌĞĐĞŝǀŝŶŐĂǁĂƌĚƐǁŝƚŚŝŶϴǇĞĂƌƐ
&ŝƌƐƚͲǇĞĂƌƚŽƐĞĐŽŶĚͲǇĞĂƌƐƚƵĚĞŶƚƌĞƚĞŶƚŝŽŶƌĂƚĞ
ŶŶƵĂůĚĞŐƌĞĞƐĂǁĂƌĚĞĚŝŶt^ϰĂŶĚϱƐƚĂƌŽĐĐƵƉĂƚŝŽŶͲƌĞůĂƚĞĚƉƌŽŐƌĂŵƐ
EƵŵďĞƌŽĨĞůĞŵĞŶƚĂƌǇĂŶĚƐĞĐŽŶĚĂƌǇĂŶĚŵĞŶƚĂůŚĞĂůƚŚƉƌŽĨĞƐƐŝŽŶĂǁĂƌĚƐ
ŽƐƚƉĞƌĂǁĂƌĚ
/ŶƐƚƌƵĐƚŝŽŶͲƌĞůĂƚĞĚĐůĂƐƐƌŽŽŵƐƉĂĐĞƵƚŝůŝǌĂƚŝŽŶ









hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇͲĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
WŽƌƚŝŽŶŽĨƵŶĚĞƌŐƌĂĚƵĂƚĞƐƚƵĚĞŶƚƐƌĞĐĞŝǀŝŶŐŶĞĞĚƐͲďĂƐĞĚĨŝŶ͘ĂŝĚ
EƵŵďĞƌŽĨƐƚƵĚĞŶƚƐƐĞƌǀĞĚŝŶŵĞŶƚĂůŚĞĂůƚŚĐŽƵŶƐĞůŝŶŐ
EƵŵďĞƌŽĨƚƵƚŽƌŝŶŐŚŽƵƌƐ
^ŶŽǁŽůůĞŐĞͲĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
hŶĚĞƌƌĞƉƌĞƐĞŶƚĞĚƉĂƌƚŝĐŝƉĂƚŝŽŶƌĂƚĞƐ
dƵŝƚŝŽŶĂŶĚĨĞĞƐĂƐĂƐŚĂƌĞŽĨƐƚĂƚĞŵĞĚŝĂŶŚŽƵƐĞŚŽůĚŝŶĐŽŵĞ
^ƚƵĚĞŶƚƐƌĞĐĞŝǀŝŶŐĂǁĂƌĚƐǁŝƚŚŝŶϴǇĞĂƌƐ
&ŝƌƐƚͲǇĞĂƌƚŽƐĞĐŽŶĚͲǇĞĂƌƐƚƵĚĞŶƚƌĞƚĞŶƚŝŽŶƌĂƚĞ
ŶŶƵĂůĚĞŐƌĞĞƐĂǁĂƌĚĞĚŝŶt^ϰĂŶĚϱƐƚĂƌŽĐĐƵƉĂƚŝŽŶͲƌĞůĂƚĞĚƉƌŽŐƌĂŵƐ
EƵŵďĞƌŽĨĞůĞŵĞŶƚĂƌǇĂŶĚƐĞĐŽŶĚĂƌǇĂŶĚŵĞŶƚĂůŚĞĂůƚŚƉƌŽĨĞƐƐŝŽŶĂǁĂƌĚƐ
ŽƐƚƉĞƌĂǁĂƌĚ
/ŶƐƚƌƵĐƚŝŽŶͲƌĞůĂƚĞĚĐůĂƐƐƌŽŽŵƐƉĂĐĞƵƚŝůŝǌĂƚŝŽŶ
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 ,ŝŐŚĞƌĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ


























WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
^ŶŽǁŽůůĞŐĞͲĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
EƵŵďĞƌĞĚƵĐĂƚŝŽŶĂůůǇĚŝƐĂĚǀĂŶƚĂŐĞĚĂǁĂƌĚƐƚŽƐƚƵĚĞŶƚƐ
ǀĞƌĂŐĞĂŵŽƵŶƚŽĨĂŝĚ
WĞƌĐĞŶƚĂŐĞŽĨƌĞŵĞĚŝĂůƐƚƵĚĞŶƚƐĐŽŵƉůĞƚŝŶŐĂĐŽůůĞŐĞͲůĞǀĞůĐŽƵƌƐĞ
^ŶŽǁŽůůĞŐĞͲĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶ
,ĞĂĚĐŽƵŶƚŽĨƉŽƐƚͲƐĞĐŽŶĚĂƌǇƐƚƵĚĞŶƚƐŝŶdƉƌŽŐƌĂŵƐ
EƵŵďĞƌŽĨĚĞŐƌĞĞ͕ĐĞƌƚŝĨŝĐĂƚĞ͕ĂŶĚͬŽƌůŝĐĞŶƐƵƌĞƉƌŽŐƌĂŵƐŽĨĨĞƌĞĚŝŶŝŶĚƵƐƚƌǇͲƌĞůĂƚĞĚĂƌĞĂƐ
EƵŵďĞƌŽĨĚĞŐƌĞĞ͕ĐĞƌƚŝĨŝĐĂƚĞ͕ĂǁĂƌĚƐ͕ĂŶĚͬŽƌůŝĐĞŶƐƵƌĞƐ
ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
hŶĚĞƌƌĞƉƌĞƐĞŶƚĞĚƉĂƌƚŝĐŝƉĂƚŝŽŶƌĂƚĞƐ
dƵŝƚŝŽŶĂŶĚĨĞĞƐĂƐĂƐŚĂƌĞŽĨƐƚĂƚĞŵĞĚŝĂŶŚŽƵƐĞŚŽůĚŝŶĐŽŵĞ
^ƚƵĚĞŶƚƐƌĞĐĞŝǀŝŶŐĂǁĂƌĚƐǁŝƚŚŝŶϴǇĞĂƌƐ
&ŝƌƐƚͲǇĞĂƌƚŽƐĞĐŽŶĚͲǇĞĂƌƐƚƵĚĞŶƚƌĞƚĞŶƚŝŽŶƌĂƚĞ
ŶŶƵĂůĚĞŐƌĞĞƐĂǁĂƌĚĞĚŝŶt^ϰĂŶĚϱƐƚĂƌŽĐĐƵƉĂƚŝŽŶͲƌĞůĂƚĞĚƉƌŽŐƌĂŵƐ
EƵŵďĞƌŽĨĞůĞŵĞŶƚĂƌǇĂŶĚƐĞĐŽŶĚĂƌǇĂŶĚŵĞŶƚĂůŚĞĂůƚŚƉƌŽĨĞƐƐŝŽŶĂǁĂƌĚƐ
ŽƐƚƉĞƌĂǁĂƌĚ
/ŶƐƚƌƵĐƚŝŽŶͲƌĞůĂƚĞĚĐůĂƐƐƌŽŽŵƐƉĂĐĞƵƚŝůŝǌĂƚŝŽŶ

ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
EƵŵďĞƌŽĨƐƚƵĚĞŶƚƐƐĞƌǀĞĚ
EƵŵďĞƌŽĨŵŝŶŽƌŝƚǇƐƚƵĚĞŶƚƐƐĞƌǀĞĚ
ǆƉĞŶĚŝƚƵƌĞƐƉĞƌƐƚƵĚĞŶƚ
ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇͲŝŽŶWĂƌŬŵƉŚŝƚŚĞĂƚĞƌ
EƵŵďĞƌŽĨƉĞƌĨŽƌŵĂŶĐĞƐ
dŝĐŬĞƚƐĂůĞƐƌĞǀĞŶƵĞ
WĞƌĨŽƌŵĂŶĐĞƐĨĞĂƚƵƌŝŶŐhƚĂŚĂƌƚŝƐƚƐ
^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞͲĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
hŶĚĞƌƌĞƉƌĞƐĞŶƚĞĚƉĂƌƚŝĐŝƉĂƚŝŽŶƌĂƚĞƐ
dƵŝƚŝŽŶĂŶĚĨĞĞƐĂƐĂƐŚĂƌĞŽĨƐƚĂƚĞŵĞĚŝĂŶŚŽƵƐĞŚŽůĚŝŶĐŽŵĞ
^ƚƵĚĞŶƚƐƌĞĐĞŝǀŝŶŐĂǁĂƌĚƐǁŝƚŚŝŶϴǇĞĂƌƐ
&ŝƌƐƚͲǇĞĂƌƚŽƐĞĐŽŶĚͲǇĞĂƌƐƚƵĚĞŶƚƌĞƚĞŶƚŝŽŶƌĂƚĞ
ŶŶƵĂůĚĞŐƌĞĞƐĂǁĂƌĚĞĚŝŶt^ϰĂŶĚϱƐƚĂƌŽĐĐƵƉĂƚŝŽŶͲƌĞůĂƚĞĚƉƌŽŐƌĂŵƐ
EƵŵďĞƌŽĨĞůĞŵĞŶƚĂƌǇĂŶĚƐĞĐŽŶĚĂƌǇĂŶĚŵĞŶƚĂůŚĞĂůƚŚƉƌŽĨĞƐƐŝŽŶĂǁĂƌĚƐ
ŽƐƚƉĞƌĂǁĂƌĚ
/ŶƐƚƌƵĐƚŝŽŶͲƌĞůĂƚĞĚĐůĂƐƐƌŽŽŵƐƉĂĐĞƵƚŝůŝǌĂƚŝŽŶ

^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞͲĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
EƵŵďĞƌŽĨŶĞĞĚƐͲďĂƐĞĚƐĐŚŽůĂƌƐŚŝƉƐĂǁĂƌĚĞĚ
WĞƌĐĞŶƚĂŐĞŽĨŶĞĞĚƐͲďĂƐĞĚƌĞĐŝƉŝĞŶƚƐƌĞƚƵƌŶŝŶŐ
'ƌĂĚƵĂƚŝŽŶƌĂƚĞŽĨŶĞĞĚƐͲďĂƐĞĚƐĐŚŽůĂƌƐŚŝƉƌĞĐŝƉŝĞŶƚƐ
^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞͲĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶ
DĞŵďĞƌƐŚŝƉŚŽƵƌƐ
ĞƌƚŝĨŝĐĂƚĞƐĂǁĂƌĚĞĚ
WĂƐƐƌĂƚĞĨŽƌĐĞƌƚŝĨŝĐĂƚĞŽƌůŝĐĞŶƐƵƌĞĞǆĂŵƐ
^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐͲĚŵŝŶŝƐƚƌĂƚŝŽŶ
hƚĂŚ,͘^͘'ƌĂĚƵĂƚĞƐĞŶƌŽůůĞĚŝŶĂh^,ŝŶƐƚŝƚƵƚŝŽŶǁŝƚŚŝŶĨŝǀĞǇĞĂƌƐŽĨŐƌĂĚƵĂƚŝŽŶ
dĂǆƌĞǀĞŶƵĞƐŐĞŶĞƌĂƚĞĚĚƵĞƚŽƐƚĂƚĞŝŶǀĞƐƚŵĞŶƚŝŶŚŝŐŚĞƌĞĚƵĐĂƚŝŽŶ
ŽƐƚƉĞƌĚĞŐƌĞĞĂƚƚŚĞƐǇƐƚĞŵůĞǀĞů

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϳϱ
ΨϱϬϬ
ϳϱй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϯϳ
Ϯϯϳ
Ϯϯϳ

ϭ͕ϮϬϬ
ϰŶĞǁƉƌŽŐƌĂŵƐ
ϭϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϯϴ
Ϯϯϴ
Ϯϯϴ

ϮϯйďǇϮϬϮϱ
ϭϬй
ϰϱйďǇϮϬϮϱ
ϱϴйďǇϮϬϮϱ
ϭ͕ϬϬϬďǇϮϬϮϱ
ϭϬϬďǇϮϬϮϱ
ϯϬϬйŽĨϱͲzƌ,W/ǀŐ͘
/ŶĐƌĞĂƐĞ^ĐŽƌĞďǇϭ͘Ϯϱ
ƉĞƌǇĞĂƌƚŚƌŽƵŐŚϮϬϮϱ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϯϵ
Ϯϯϵ
Ϯϯϵ
Ϯϯϵ
Ϯϯϵ
Ϯϯϵ
Ϯϯϵ
Ϯϯϵ

ϮϬ
ϭϱ
Ψϭ͕ϬϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϰϬ
ϮϰϬ
ϮϰϬ

ϴ
Ψϯϱ͕ϬϬϬ
ϲ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϰϭ
Ϯϰϭ
Ϯϰϭ

ϯϯйďǇϮϬϮϱ
ϳй
ϮϯйďǇϮϬϮϱ
ϲϬйďǇϮϬϮϱ
Ϯ͕ϭϮϱďǇϮϬϮϱ
ϭϵϮďǇϮϬϮϱ
ϵϱйŽĨϱͲzƌ,W/ǀŐ͘
DĞĞƚŽƌǆĐĞĞĚϮϮ͘ϱ
hƚŝůŝǌĂƚŝŽŶ^ĐŽƌĞďǇ
ϮϬϮϱ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϰϮ
ϮϰϮ
ϮϰϮ
ϮϰϮ
ϮϰϮ
ϮϰϮ
ϮϰϮ
ϮϰϮ

ϮϬϬ
ϱϬй
ϱϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϰϯ
Ϯϰϯ
Ϯϰϯ

ϯϱϬ͕ϬϬϬ
ϮϬϬ
ϴϱй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϰϰ
Ϯϰϰ
Ϯϰϰ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϰϱ
Ϯϰϱ
Ϯϰϱ
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 ,ŝŐŚĞƌĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ





WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐͲ^ƚƵĚĞŶƚƐƐŝƐƚĂŶĐĞ
ZĞŐĞŶƚƐƐĐŚŽůĂƌƐŚŝƉ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ůůŽĐĂƚĞĂůůĂƉƉƌŽƉͬ͘ůĞƐƐ
ŽǀĞƌŚĞĂĚ

^͘͘Ϯ

Ϯϰϲ

EĞǁĐĞŶƚƵƌǇ

ůůŽĐĂƚĞĂůůĂƉƉƌŽƉͬ͘ůĞƐƐ
ŽǀĞƌŚĞĂĚ

^͘͘Ϯ

Ϯϰϲ

t/,

ůůŽĐĂƚĞĂůůĂƉƉƌŽƉͬ͘ůĞƐƐ
ŽǀĞƌŚĞĂĚ

^͘͘Ϯ

Ϯϰϲ

ůůŽĐĂƚĞĂůůĂƉƉƌŽƉ͘
/ŶĐƌĞĂƐĞ^,ďǇϭй

^͘͘Ϯ
^͘͘Ϯ

Ϯϰϳ
Ϯϰϳ

Ψϯ͕ϳϬϬ͕ϬϬϬ
ϯϯ͕ϭϬϬ͕ϬϬϬ
ϯ͕ϱϰϵ͕ϬϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϰϴ
Ϯϰϴ
Ϯϰϴ

ϲйĂŶŶƵĂůŝŶĐƌĞĂƐĞ
ůůŽĐĂƚĞĂůůĂƉƉƌŽƉͬ͘ůĞƐƐ
ŽǀĞƌŚĞĂĚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϰϵ
Ϯϰϵ

ϯϯϲ͕ϵϱϬ
/ŶĐƌĞĂƐĞĂǀĞƌĂŐĞďǇϭй

^͘͘Ϯ
^͘͘Ϯ

ϮϱϬ
ϮϱϬ

/ŶĐƌĞĂƐĞĂǀĞƌĂŐĞďǇϭй

^͘͘Ϯ

ϮϱϬ

ϱй/ŶĐƌĞĂƐĞ
ůůƚŽŽůƐŝŶƉůĂĐĞϳͬϭͬϭϳ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϭ
Ϯϱϭ

ϱй

^͘͘Ϯ

Ϯϱϭ

Ϯ͘Ϯй
ϱϮй͕ϯϱй
Ϯϱϴ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϱϮ
ϮϱϮ
ϮϱϮ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϲϭ
Ϯϲϭ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϲϭ
Ϯϲϭ
Ϯϲϭ
Ϯϲϭ
Ϯϲϭ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϯ
Ϯϱϯ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϯ
Ϯϱϯ









^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐͲ^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
,ĞĂƌŝŶŐŝŵƉĂŝƌĞĚ
ŽŶĐƵƌƌĞŶƚĞŶƌŽůůŵĞŶƚ
^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐͲdĞĐŚŶŽůŽŐǇ
,d/ŐƌŽƵƉƉƵƌĐŚĂƐĞƐƐĂǀŝŶŐƐ
h>ĚĂƚĂďĂƐĞƐĞĂƌĐŚĞƐ
h>ƚĞǆƚĂƌƚŝĐůĞƐĚŽǁŶůŽĂĚĞĚͲϯǇĞĂƌZŽůůŝŶŐǀĞƌĂŐĞ
^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐͲĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
ŶŐŝŶĞĞƌŝŶŐŝŶŝƚŝĂƚŝǀĞĚĞŐƌĞĞƐ
ŶŐŝŶĞĞƌŝŶŐƐĐŚŽůĂƌƐŚŝƉ





^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐͲĚƵĐĂƚŝŽŶǆĐĞůůĞŶĐĞ
ƵŵƵůĂƚŝǀĞĂǁĂƌĚƐ
ŽŵƉůĞƚŝŽŶƐ
ϭϱϬйŐƌĂĚƵĂƚŝŽŶƌĂƚĞ




^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐͲDĂƚŚŽŵƉĞƚĞŶĐǇ/ŶŝƚŝĂƚŝǀĞ
/ŶĐƌĞĂƐĞŶƵŵďĞƌŽĨĐŽŶĐƵƌƌĞŶƚĞŶƌŽůůŵĞŶƚŵĂƚŚĐŽƵƌƐĞƐĂǀĂŝůĂďůĞ
ĞǀĞůŽƉǁĞďͲďĂƐĞĚƚŽŽůƐƚŽŽǀĞƌƐĞĞƉƌŽŐƌĂŵ



/ŶĐƌĞĂƐĞŶƵŵďĞƌŽĨY>ƐƚƵĚĞŶƚƐƚĂŬŝŶŐŵĂƚŚ
^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐͲDĞĚŝĐĂůĚƵĐĂƚŝŽŶŽƵŶĐŝů

'ƌĂĚƵĂƚĞŵĞĚŝĐĂůĞĚƵĐĂƚŝŽŶŐƌŽǁƚŚ
ZĞƐŝĚĞŶĐǇĂŶĚĨĞůůŽǁƐŚŝƉƉƌŽŐƌĂŵƌĞƚĞŶƚŝŽŶ

ZĂƚŝŽŶŽĨhƚĂŚŚĞĂůƚŚƉƌŽǀŝĚĞƌƐƚŽϭϬϬ͕ϬϬϬƉŽƉƵůĂƚŝŽŶ
hƚĂŚŽůůĞŐĞŽĨƉƉůŝĞĚdĞĐŚŶŽůŽŐǇ
 ĚŵŝŶŝƐƚƌĂƚŝŽŶ
dŽƚĂůŶƵŵďĞƌŽĨŐƌĂĚƵĂƚĞƐƉƌŽĚƵĐĞĚ

WĞƌĐĞŶƚĂŐĞŽĨĞŶƌŽůůĞĚƐĞĐŽŶĚĂƌǇƐƚƵĚĞŶƚƐŽďƚĂŝŶŝŶŐĂŶĂĐĐƌĞĚŝƚĞĚƉŽƐƚƐĞĐŽŶĚĂƌǇĐĞƌƚŝĨŝĐĂƚĞƉƌŝŽƌƚŽ
ĂŶĚǁŝƚŚŝŶŽŶĞǇĞĂƌŽĨŚŝŐŚƐĐŚŽŽůŐƌĂĚƵĂƚŝŽŶ

'ƌĂĚƵĂƚŝŽŶƌĂƚĞƐĨŽƌĂůůƉƌŽŐƌĂŵƐ
ĞƌƚŝĨŝĐĂƚĞͲƐĞĞŬŝŶŐƐƚƵĚĞŶƚƉůĂĐĞŵĞŶƚƌĂƚĞƐ

ŽŵƉĂŶŝĞƐƐĞƌǀĞĚďǇĐƵƐƚŽŵĨŝƚƚƌĂŝŶŝŶŐ
dƌĂŝŶĞĞƐƐĞƌǀĞĚďǇĐƵƐƚŽŵĨŝƚƚƌĂŝŶŝŶŐ

,ŽƵƌƐŽĨŝŶƐƚƌƵĐƚŝŽŶƉƌŽǀŝĚĞĚďǇĐƵƐƚŽŵĨŝƚ
ƌŝĚŐĞƌůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞ
dŽƚĂůŶƵŵďĞƌŽĨŐƌĂĚƵĂƚĞƐƉƌŽĚƵĐĞĚ

WĞƌĐĞŶƚĂŐĞŽĨĞŶƌŽůůĞĚƐĞĐŽŶĚĂƌǇƐƚƵĚĞŶƚƐŽďƚĂŝŶŝŶŐĂŶĂĐĐƌĞĚŝƚĞĚƉŽƐƚƐĞĐŽŶĚĂƌǇĐĞƌƚŝĨŝĐĂƚĞƉƌŝŽƌƚŽ
ĂŶĚǁŝƚŚŝŶŽŶĞǇĞĂƌŽĨŚŝŐŚƐĐŚŽŽůŐƌĂĚƵĂƚŝŽŶ

'ƌĂĚƵĂƚŝŽŶƌĂƚĞƐĨŽƌĂůůƉƌŽŐƌĂŵƐ
ĞƌƚŝĨŝĐĂƚĞͲƐĞĞŬŝŶŐƐƚƵĚĞŶƚƉůĂĐĞŵĞŶƚƌĂƚĞƐ
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 ,ŝŐŚĞƌĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ























WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
ĂǀŝƐdĞĐŚŶŝĐĂůŽůůĞŐĞ
dŽƚĂůŶƵŵďĞƌŽĨŐƌĂĚƵĂƚĞƐƉƌŽĚƵĐĞĚ
WĞƌĐĞŶƚĂŐĞŽĨĞŶƌŽůůĞĚƐĞĐŽŶĚĂƌǇƐƚƵĚĞŶƚƐŽďƚĂŝŶŝŶŐĂŶĂĐĐƌĞĚŝƚĞĚƉŽƐƚƐĞĐŽŶĚĂƌǇĐĞƌƚŝĨŝĐĂƚĞƉƌŝŽƌƚŽ
ĂŶĚǁŝƚŚŝŶŽŶĞǇĞĂƌŽĨŚŝŐŚƐĐŚŽŽůŐƌĂĚƵĂƚŝŽŶ
'ƌĂĚƵĂƚŝŽŶƌĂƚĞƐĨŽƌĂůůƉƌŽŐƌĂŵƐ
ĞƌƚŝĨŝĐĂƚĞͲƐĞĞŬŝŶŐƐƚƵĚĞŶƚƉůĂĐĞŵĞŶƚƌĂƚĞƐ
ŝǆŝĞdĞĐŚŶŝĐĂůŽůůĞŐĞ
dŽƚĂůŶƵŵďĞƌŽĨŐƌĂĚƵĂƚĞƐƉƌŽĚƵĐĞĚ
WĞƌĐĞŶƚĂŐĞŽĨĞŶƌŽůůĞĚƐĞĐŽŶĚĂƌǇƐƚƵĚĞŶƚƐŽďƚĂŝŶŝŶŐĂŶĂĐĐƌĞĚŝƚĞĚƉŽƐƚƐĞĐŽŶĚĂƌǇĐĞƌƚŝĨŝĐĂƚĞƉƌŝŽƌƚŽ
ĂŶĚǁŝƚŚŝŶŽŶĞǇĞĂƌŽĨŚŝŐŚƐĐŚŽŽůŐƌĂĚƵĂƚŝŽŶ
'ƌĂĚƵĂƚŝŽŶƌĂƚĞƐĨŽƌĂůůƉƌŽŐƌĂŵƐ
ĞƌƚŝĨŝĐĂƚĞͲƐĞĞŬŝŶŐƐƚƵĚĞŶƚƉůĂĐĞŵĞŶƚƌĂƚĞƐ
DŽƵŶƚĂŝŶůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞ
dŽƚĂůŶƵŵďĞƌŽĨŐƌĂĚƵĂƚĞƐƉƌŽĚƵĐĞĚ
WĞƌĐĞŶƚĂŐĞŽĨĞŶƌŽůůĞĚƐĞĐŽŶĚĂƌǇƐƚƵĚĞŶƚƐŽďƚĂŝŶŝŶŐĂŶĂĐĐƌĞĚŝƚĞĚƉŽƐƚƐĞĐŽŶĚĂƌǇĐĞƌƚŝĨŝĐĂƚĞƉƌŝŽƌƚŽ
ĂŶĚǁŝƚŚŝŶŽŶĞǇĞĂƌŽĨŚŝŐŚƐĐŚŽŽůŐƌĂĚƵĂƚŝŽŶ
'ƌĂĚƵĂƚŝŽŶƌĂƚĞƐĨŽƌĂůůƉƌŽŐƌĂŵƐ
ĞƌƚŝĨŝĐĂƚĞͲƐĞĞŬŝŶŐƐƚƵĚĞŶƚƉůĂĐĞŵĞŶƚƌĂƚĞƐ
KŐĚĞŶͲtĞďĞƌdĞĐŚŶŝĐĂůŽůůĞŐĞ
dŽƚĂůŶƵŵďĞƌŽĨŐƌĂĚƵĂƚĞƐƉƌŽĚƵĐĞĚ
WĞƌĐĞŶƚĂŐĞŽĨĞŶƌŽůůĞĚƐĞĐŽŶĚĂƌǇƐƚƵĚĞŶƚƐŽďƚĂŝŶŝŶŐĂŶĂĐĐƌĞĚŝƚĞĚƉŽƐƚƐĞĐŽŶĚĂƌǇĐĞƌƚŝĨŝĐĂƚĞƉƌŝŽƌƚŽ
ĂŶĚǁŝƚŚŝŶŽŶĞǇĞĂƌŽĨŚŝŐŚƐĐŚŽŽůŐƌĂĚƵĂƚŝŽŶ
'ƌĂĚƵĂƚŝŽŶƌĂƚĞƐĨŽƌĂůůƉƌŽŐƌĂŵƐ
ĞƌƚŝĨŝĐĂƚĞͲƐĞĞŬŝŶŐƐƚƵĚĞŶƚƉůĂĐĞŵĞŶƚƌĂƚĞƐ
^ŽƵƚŚǁĞƐƚdĞĐŚŶŝĐĂůŽůůĞŐĞ
dŽƚĂůŶƵŵďĞƌŽĨŐƌĂĚƵĂƚĞƐƉƌŽĚƵĐĞĚ
WĞƌĐĞŶƚĂŐĞŽĨĞŶƌŽůůĞĚƐĞĐŽŶĚĂƌǇƐƚƵĚĞŶƚƐŽďƚĂŝŶŝŶŐĂŶĂĐĐƌĞĚŝƚĞĚƉŽƐƚƐĞĐŽŶĚĂƌǇĐĞƌƚŝĨŝĐĂƚĞƉƌŝŽƌƚŽ
ĂŶĚǁŝƚŚŝŶŽŶĞǇĞĂƌŽĨŚŝŐŚƐĐŚŽŽůŐƌĂĚƵĂƚŝŽŶ
'ƌĂĚƵĂƚŝŽŶƌĂƚĞƐĨŽƌĂůůƉƌŽŐƌĂŵƐ
ĞƌƚŝĨŝĐĂƚĞͲƐĞĞŬŝŶŐƐƚƵĚĞŶƚƉůĂĐĞŵĞŶƚƌĂƚĞƐ
dŽŽĞůĞƉƉůŝĞĚdĞĐŚŶŝĐĂůŽůůĞŐĞ
dŽƚĂůŶƵŵďĞƌŽĨŐƌĂĚƵĂƚĞƐƉƌŽĚƵĐĞĚ
WĞƌĐĞŶƚĂŐĞŽĨĞŶƌŽůůĞĚƐĞĐŽŶĚĂƌǇƐƚƵĚĞŶƚƐŽďƚĂŝŶŝŶŐĂŶĂĐĐƌĞĚŝƚĞĚƉŽƐƚƐĞĐŽŶĚĂƌǇĐĞƌƚŝĨŝĐĂƚĞƉƌŝŽƌƚŽ
ĂŶĚǁŝƚŚŝŶŽŶĞǇĞĂƌŽĨŚŝŐŚƐĐŚŽŽůŐƌĂĚƵĂƚŝŽŶ
'ƌĂĚƵĂƚŝŽŶƌĂƚĞƐĨŽƌĂůůƉƌŽŐƌĂŵƐ
ĞƌƚŝĨŝĐĂƚĞͲƐĞĞŬŝŶŐƐƚƵĚĞŶƚƉůĂĐĞŵĞŶƚƌĂƚĞƐ
hŝŶƚĂŚĂƐŝŶdĞĐŚŶŝĐĂůŽůůĞŐĞ
dŽƚĂůŶƵŵďĞƌŽĨŐƌĂĚƵĂƚĞƐƉƌŽĚƵĐĞĚ
WĞƌĐĞŶƚĂŐĞŽĨĞŶƌŽůůĞĚƐĞĐŽŶĚĂƌǇƐƚƵĚĞŶƚƐŽďƚĂŝŶŝŶŐĂŶĂĐĐƌĞĚŝƚĞĚƉŽƐƚƐĞĐŽŶĚĂƌǇĐĞƌƚŝĨŝĐĂƚĞƉƌŝŽƌƚŽ
ĂŶĚǁŝƚŚŝŶŽŶĞǇĞĂƌŽĨŚŝŐŚƐĐŚŽŽůŐƌĂĚƵĂƚŝŽŶ
'ƌĂĚƵĂƚŝŽŶƌĂƚĞƐĨŽƌĂůůƉƌŽŐƌĂŵƐ
ĞƌƚŝĨŝĐĂƚĞͲƐĞĞŬŝŶŐƐƚƵĚĞŶƚƉůĂĐĞŵĞŶƚƌĂƚĞƐ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϰ
Ϯϱϰ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϰ
Ϯϱϰ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϱ
Ϯϱϱ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϱ
Ϯϱϱ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϲ
Ϯϱϲ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϲ
Ϯϱϲ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϳ
Ϯϱϳ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϳ
Ϯϱϳ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϴ
Ϯϱϴ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϴ
Ϯϱϴ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϵ
Ϯϱϵ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

Ϯϱϵ
Ϯϱϵ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

ϮϲϬ
ϮϲϬ

/ŶŝƚŝĂůZĞƉŽƌƚ
/ŶŝƚŝĂůZĞƉŽƌƚ

^͘͘Ϯ
^͘͘Ϯ

ϮϲϬ
ϮϲϬ
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 ,ŝŐŚĞƌĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ











^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ŝŐĂƌĞƚƚĞdĂǆ;'&ZͿ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
/ŶĨƌĂƐƚ͘ΘĐŽŶ͘ŝǀĞƌƐŝƚǇ/ŶǀĞƐƚŵĞŶƚ;'&ZͿ
>ĂŶĚǆĐŚĂŶŐĞŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;&ZͿ
dƌĂŶƐĨĞƌƐ
tŽƌŬƉůĂĐĞ^ĂĨĞƚǇ;'&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů



ŐĞŶĐŝĞƐ
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
tĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇ
hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇ
^ŶŽǁŽůůĞŐĞ
ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞ
^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐ
hƚĂŚ^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂůŽůůĞŐĞƐ
dŽƚĂů



ƵĚŐĞƚĞĚ&d







ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϯϬ͕ϲϱϵ͕ϰϬϬ
Ϯ͕ϰϲϮ͕ϳϬϬ
ϳϲϴ͕ϳϬϮ͕ϱϬϬ
ϯ͕ϵϳϮ͕ϬϬϬ
ϰ͕ϮϬϱ͕ϰϬϬ
ϴϮϴ͕ϯϭϲ͕ϬϬϬ
ϰ͕ϴϬϬ͕ϬϬϬ
ϭ͕ϳϰϱ͕ϴϬϬ
ϮϱϬ͕ϬϬϬ
ϲϲ͕ϰϬϬ
ϭϭ͕ϱϬϬ͕ϬϬϬ
Ϯ͕ϰϭϵ͕ϲϬϬ
ϭϲϵ͕ϰϬϬ
ϭϭϵ͕Ϭϯϰ͕ϳϬϬ
;ϭϭϴ͕ϵϭϮ͕ϰϬϬͿ
Ψϭ͕ϵϱϵ͕ϯϵϭ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;Ϯϵϯ͕ϱϱϬ͕ϬϬϬͿ
Ϯϵϰ͕ϲϬϭ͕ϵϬϬ

Ψϭ͕Ϭϱϭ͕ϵϬϬ

ϰϱϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯϯϬ͕ϲϱϵ͕ϰϬϬ
;Ϯϵϭ͕Ϭϴϳ͕ϯϬϬͿ
ϳϲϴ͕ϳϬϮ͕ϱϬϬ
Ϯϵϴ͕ϱϳϯ͕ϵϬϬ
ϰ͕ϮϬϱ͕ϰϬϬ
ϴϮϴ͕ϯϭϲ͕ϬϬϬ
ϰ͕ϴϬϬ͕ϬϬϬ
ϭ͕ϳϰϱ͕ϴϬϬ
ϮϱϬ͕ϬϬϬ
ϲϲ͕ϰϬϬ
ϭϭ͕ϱϬϬ͕ϬϬϬ
Ϯ͕ϰϭϵ͕ϲϬϬ
ϭϲϵ͕ϰϬϬ
ϭϭϵ͕Ϭϯϰ͕ϳϬϬ
;ϭϭϴ͕ϵϭϮ͕ϰϬϬͿ
Ψϭ͕ϵϲϬ͕ϰϰϯ͕ϰϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϭϮ͕ϲϴϵ͕ϳϬϬ
ϱ͕ϳϯϬ͕ϬϬϬ
ϴϴϲ͕ϵϰϯ͕ϭϬϬ
;ϯ͕ϱϴϬ͕ϬϬϬͿ
ϯ͕ϵϬϮ͕ϯϬϬ
ϴϲϳ͕ϵϴϰ͕ϭϬϬ
ϰ͕ϴϬϬ͕ϬϬϬ
ϭ͕ϳϰϱ͕ϴϬϬ
ϮϱϬ͕ϬϬϬ
ϲϲ͕ϰϬϬ
ϭϲ͕ϱϬϬ͕ϬϬϬ
ϭϴϰ͕ϱϬϬ
ϭϳϰ͕ϬϬϬ
ϭϬϲ͕ϬϬϴ͕ϬϬϬ
;ϭϬϱ͕ϳϴϱ͕ϳϬϬͿ
ΨϮ͕Ϭϵϳ͕ϲϭϮ͕ϮϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϭϳ͕ϵϲϵ͕ϳϬϬͿ
Ϯϵϲ͕ϴϭϳ͕ϯϬϬ
ϭϭϴ͕ϮϰϬ͕ϲϬϬ
;ϯϬϮ͕ϭϱϯ͕ϵϬϬͿ
;ϯϬϯ͕ϭϬϬͿ
ϯϵ͕ϲϲϴ͕ϭϬϬ

ϲϵϭ͕ϭϲϵ͕ϭϬϬ
ϯϴϵ͕ϵϳϲ͕ϮϬϬ
ϭϳϭ͕ϴϯϳ͕ϯϬϬ
ϵϳ͕ϯϬϰ͕ϰϬϬ
ϮϲϮ͕ϰϳϴ͕ϬϬϬ
ϰϭ͕ϯϰϰ͕ϵϬϬ
ϳϲ͕ϱϲϱ͕ϲϬϬ
ϭϲϳ͕ϭϭϮ͕ϮϬϬ
ϴϲ͕Ϯϯϯ͕ϰϬϬ
ϭϭϯ͕ϱϵϭ͕ϭϬϬ
ΨϮ͕Ϭϵϳ͕ϲϭϮ͕ϮϬϬ

ϯϵ͕ϲϯϭ͕ϴϬϬ
ϭϱ͕ϴϭϯ͕ϰϬϬ
ϱ͕Ϭϵϵ͕ϴϬϬ
ϭϭ͕Ϭϯϴ͕ϮϬϬ
ϭϱ͕ϲϭϯ͕ϬϬϬ
;ϰ͕ϮϬϳ͕ϰϬϬͿ
ϲ͕ϯϰϲ͕ϰϬϬ
Ϯ͕ϯϵϱ͕ϮϬϬ
ϯϰ͕ϵϵϯ͕ϬϬϬ
ϭϬ͕ϰϰϱ͕ϰϬϬ
Ψϭϯϳ͕ϭϲϴ͕ϴϬϬ

ϭϲ͕ϯϬϴ͘ϲ

ϲϱϭ͕Ϭϴϳ͕ϯϬϬ
ϯϳϰ͕ϭϲϮ͕ϴϬϬ
ϭϲϲ͕ϴϰϬ͕ϱϬϬ
ϴϲ͕ϯϬϮ͕ϱϬϬ
Ϯϰϲ͕ϴϰϱ͕ϴϬϬ
ϰϰ͕ϵϬϮ͕ϯϬϬ
ϳϬ͕Ϯϭϵ͕ϮϬϬ
ϭϲϰ͕ϳϭϳ͕ϬϬϬ
ϱϭ͕ϭϲϴ͕ϰϬϬ
ϭϬϯ͕ϭϰϱ͕ϳϬϬ
Ψϭ͕ϵϱϵ͕ϯϵϭ͕ϱϬϬ

Ψϭ͕Ϭϱϭ͕ϵϬϬ

ϲϱϭ͕ϱϯϳ͕ϯϬϬ
ϯϳϰ͕ϭϲϮ͕ϴϬϬ
ϭϲϲ͕ϳϯϳ͕ϱϬϬ
ϴϲ͕Ϯϲϲ͕ϮϬϬ
Ϯϰϲ͕ϴϲϱ͕ϬϬϬ
ϰϱ͕ϱϱϮ͕ϯϬϬ
ϳϬ͕Ϯϭϵ͕ϮϬϬ
ϭϲϰ͕ϳϭϳ͕ϬϬϬ
ϱϭ͕ϮϰϬ͕ϰϬϬ
ϭϬϯ͕ϭϰϱ͕ϳϬϬ
Ψϭ͕ϵϲϬ͕ϰϰϯ͕ϰϬϬ

ϭϱ͕ϳϳϭ͘ϭ

Ϭ͘Ϭ

ϭϱ͕ϳϳϭ͘ϭ

;ϭϬϯ͕ϬϬϬͿ
;ϯϲ͕ϯϬϬͿ
ϭϵ͕ϮϬϬ
ϲϱϬ͕ϬϬϬ

ϳϮ͕ϬϬϬ

ϱ͕ϬϬϬ͕ϬϬϬ
;Ϯ͕Ϯϯϱ͕ϭϬϬͿ
ϰ͕ϲϬϬ
;ϭϯ͕ϬϮϲ͕ϳϬϬͿ
ϭϯ͕ϭϮϲ͕ϳϬϬ
Ψϭϯϳ͕ϭϲϴ͕ϴϬϬ

ϱϯϳ͘ϱ
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 ,ŝŐŚĞƌĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ






^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
dŽƚĂů
ŐĞŶĐŝĞƐ
^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϲ͕ϱϬϬ͕ϬϬϬ
;ϱ͕ϬϬϬ͕ϬϬϬͿ
Ψϭϭ͕ϱϬϬ͕ϬϬϬ

ϭϭ͕ϱϬϬ͕ϬϬϬ
Ψϭϭ͕ϱϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϲ͕ϱϬϬ͕ϬϬϬ

ΨϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϲ͕ϱϬϬ͕ϬϬϬ
;ϱ͕ϬϬϬ͕ϬϬϬͿ
Ψϭϭ͕ϱϬϬ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ

Ψϭϲ͕ϱϬϬ͕ϬϬϬ

ϱ͕ϬϬϬ͕ϬϬϬ
Ψϱ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ϭϭ͕ϱϬϬ͕ϬϬϬ
Ψϭϭ͕ϱϬϬ͕ϬϬϬ

ϭϲ͕ϱϬϬ͕ϬϬϬ
Ψϭϲ͕ϱϬϬ͕ϬϬϬ

ϱ͕ϬϬϬ͕ϬϬϬ
Ψϱ͕ϬϬϬ͕ϬϬϬ
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 ŐĞŶĐǇdĂďůĞ͗hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ









^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ŝŐĂƌĞƚƚĞdĂǆ;'&ZͿ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;&ZͿ
dƌĂŶƐĨĞƌƐ
tŽƌŬƉůĂĐĞ^ĂĨĞƚǇ;'&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů



>ŝŶĞ/ƚĞŵƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
^ĐŚŽŽůŽĨDĞĚŝĐŝŶĞ
ĂŶĐĞƌZĞƐĞĂƌĐŚĂŶĚdƌĞĂƚŵĞŶƚ
hŶŝǀĞƌƐŝƚǇ,ŽƐƉŝƚĂů
^ĐŚŽŽůŽĨĞŶƚŝƐƚƌǇ
WƵďůŝĐ^ĞƌǀŝĐĞ
^ƚĂƚĞǁŝĚĞdsĚŵŝŶŝƐƚƌĂƚŝŽŶ
WŽŝƐŽŶŽŶƚƌŽůĞŶƚĞƌ
ĞŶƚĞƌŽŶŐŝŶŐ
ZŽĐŬǇDŽƵŶƚĂŝŶĞŶƚĞƌĨŽƌKĐĐƵƉĂƚŝŽŶĂůĂŶĚŶ
^ĂĨĞhdƌŝƐŝƐdĞǆƚĂŶĚdŝƉ
dŽƚĂů



ƵĚŐĞƚĞĚ&d








ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϰ͕ϰϰϮ͕ϯϬϬ
ϭ͕ϭϵϮ͕ϳϬϬ
;Ϯϴϳ͕ϱϬϬͿ
Ϯϳϵ͕Ϯϲϱ͕ϴϬϬ
ϯϭϵ͕ϱϵϳ͕ϮϬϬ
ϰ͕ϴϬϬ͕ϬϬϬ
ϭ͕ϴϳϮ͕ϵϬϬ
ϯϰ͕ϱϬϬ
ϭϲϵ͕ϰϬϬ
ϯϲ͕ϱϲϴ͕ϲϬϬ
;ϯϲ͕ϱϲϴ͕ϲϬϬͿ
Ψϲϱϭ͕Ϭϴϳ͕ϯϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;Ϯϰ͕ϱϱϬ͕ϬϬϬͿ
Ϯϱ͕ϬϬϬ͕ϬϬϬ

ΨϰϱϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰϰ͕ϰϰϮ͕ϯϬϬ
;Ϯϯ͕ϯϱϳ͕ϯϬϬͿ
Ϯϰ͕ϳϭϮ͕ϱϬϬ
Ϯϳϵ͕Ϯϲϱ͕ϴϬϬ
ϯϭϵ͕ϱϵϳ͕ϮϬϬ
ϰ͕ϴϬϬ͕ϬϬϬ
ϭ͕ϴϳϮ͕ϵϬϬ
ϯϰ͕ϱϬϬ
ϭϲϵ͕ϰϬϬ
ϯϲ͕ϱϲϴ͕ϲϬϬ
;ϯϲ͕ϱϲϴ͕ϲϬϬͿ
Ψϲϱϭ͕ϱϯϳ͕ϯϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϲϳ͕ϵϭϮ͕ϯϬϬ
ϱ͕ϳϯϬ͕ϬϬϬ
Ϯϲ͕ϲϬϬ
ϭϳϱ͕Ϯϳϲ͕ϱϬϬ
ϯϯϰ͕Ϭϰϭ͕ϵϬϬ
ϰ͕ϴϬϬ͕ϬϬϬ
ϯ͕ϭϳϯ͕ϯϬϬ
ϯϰ͕ϱϬϬ
ϭϳϰ͕ϬϬϬ
ϭϵ͕ϰϮϭ͕ϮϬϬ
;ϭϵ͕ϰϮϭ͕ϮϬϬͿ
Ψϲϵϭ͕ϭϲϵ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭϮϯ͕ϰϳϬ͕ϬϬϬ
Ϯϵ͕Ϭϴϳ͕ϯϬϬ
;Ϯϰ͕ϲϴϱ͕ϵϬϬͿ
;ϭϬϯ͕ϵϴϵ͕ϯϬϬͿ
ϭϰ͕ϰϰϰ͕ϳϬϬ

Ϯϱ͕ϳϱϱ͕ϳϬϬ
ϭϬ͕ϵϬϬ
ϯ͕ϵϴϯ͕ϳϬϬ
ϱ͕ϱϬϬ͕ϬϬϬ
ϲϰϱ͕ϱϬϬ
ϭ͕ϳϴϭ͕ϭϬϬ
ϰϭ͕ϵϬϬ
ϲϮ͕ϴϬϬ
ϳϮ͕ϳϬϬ
Ϯ͕ϵϬϬ
ϰ͕ϲϬϬ
ϭ͕ϳϳϬ͕ϬϬϬ
Ψϯϵ͕ϲϯϭ͕ϴϬϬ
ϱϱ͘ϰ

ϱϱϳ͕ϱϵϮ͕ϲϬϬ
ϳϱϬ͕ϮϬϬ
ϲϰ͕ϰϱϬ͕ϭϬϬ
ϵ͕ϱϬϮ͕ϭϬϬ
ϱ͕ϳϬϵ͕ϳϬϬ
ϱ͕ϬϱϬ͕ϯϬϬ
Ϯ͕Ϯϯϱ͕ϳϬϬ
Ϯ͕ϲϳϭ͕ϵϬϬ
Ϯ͕ϴϰϯ͕ϳϬϬ
ϭϭϭ͕ϲϬϬ
ϭϲϵ͕ϰϬϬ

ϰϱϬ͕ϬϬϬ

ϱϱϴ͕ϬϰϮ͕ϲϬϬ
ϳϱϬ͕ϮϬϬ
ϲϰ͕ϰϱϬ͕ϭϬϬ
ϵ͕ϱϬϮ͕ϭϬϬ
ϱ͕ϳϬϵ͕ϳϬϬ
ϱ͕ϬϱϬ͕ϯϬϬ
Ϯ͕Ϯϯϱ͕ϳϬϬ
Ϯ͕ϲϳϭ͕ϵϬϬ
Ϯ͕ϴϰϯ͕ϳϬϬ
ϭϭϭ͕ϲϬϬ
ϭϲϵ͕ϰϬϬ

Ψϲϱϭ͕Ϭϴϳ͕ϯϬϬ

ΨϰϱϬ͕ϬϬϬ

Ψϲϱϭ͕ϱϯϳ͕ϯϬϬ

ϱϴϯ͕ϳϵϴ͕ϯϬϬ
ϳϲϭ͕ϭϬϬ
ϲϴ͕ϰϯϯ͕ϴϬϬ
ϭϱ͕ϬϬϮ͕ϭϬϬ
ϲ͕ϯϱϱ͕ϮϬϬ
ϲ͕ϴϯϭ͕ϰϬϬ
Ϯ͕Ϯϳϳ͕ϲϬϬ
Ϯ͕ϳϯϰ͕ϳϬϬ
Ϯ͕ϵϭϲ͕ϰϬϬ
ϭϭϰ͕ϱϬϬ
ϭϳϰ͕ϬϬϬ
ϭ͕ϳϳϬ͕ϬϬϬ
Ψϲϵϭ͕ϭϲϵ͕ϭϬϬ

ϰ͕ϭϰϰ͘ϴ

Ϭ͘Ϭ

ϰ͕ϭϰϰ͘ϴ

ϰ͕ϮϬϬ͘ϯ

ϭ͕ϯϬϬ͕ϰϬϬ
ϰ͕ϲϬϬ
;ϭϳ͕ϭϰϳ͕ϰϬϬͿ
ϭϳ͕ϭϰϳ͕ϰϬϬ
Ψϯϵ͕ϲϯϭ͕ϴϬϬ
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 ŐĞŶĐǇdĂďůĞ͗hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ










^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
/ŶĨƌĂƐƚ͘ΘĐŽŶ͘ŝǀĞƌƐŝƚǇ/ŶǀĞƐƚŵĞŶƚ;'&ZͿ
>ĂŶĚǆĐŚĂŶŐĞŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů



>ŝŶĞ/ƚĞŵƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
h^hͲĂƐƚĞƌŶĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
h^hͲĂƐƚĞƌŶĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
h^hͲĂƐƚĞƌŶĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶ
ZĞŐŝŽŶĂůĂŵƉƵƐĞƐ
tĂƚĞƌZĞƐĞĂƌĐŚ>ĂďŽƌĂƚŽƌǇ
ŐƌŝĐƵůƚƵƌĞǆƉĞƌŝŵĞŶƚ^ƚĂƚŝŽŶ
ŽŽƉĞƌĂƚŝǀĞǆƚĞŶƐŝŽŶ
WƌĞŚŝƐƚŽƌŝĐDƵƐĞƵŵ
ůĂŶĚŝŶŐĂŵƉƵƐ
dŽƚĂů



ƵĚŐĞƚĞĚ&d







ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵϯ͕ϭϲϬ͕ϴϬϬ
ϭ͕ϭϳϬ͕ϬϬϬ
ϭ͕ϱϵϮ͕ϭϬϬ
ϭϮϭ͕ϰϰϴ͕ϱϬϬ
ϯ͕ϵϬϮ͕ϯϬϬ
ϭϰϵ͕ϱϴϯ͕ϱϬϬ
ϭ͕ϳϰϱ͕ϴϬϬ
ϮϱϬ͕ϬϬϬ
ϲϲ͕ϰϬϬ
ϭ͕ϯϰϯ͕ϰϬϬ
ϯϳ͕ϱϴϮ͕ϬϬϬ
;ϯϳ͕ϲϴϮ͕ϬϬϬͿ
Ψϯϳϰ͕ϭϲϮ͕ϴϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϴϴ͕ϬϬϬ͕ϬϬϬͿ
ϴϴ͕ϬϬϬ͕ϬϬϬ

Ϯϳϭ͕ϬϬϭ͕ϲϬϬ
ϭϱ͕Ϯϰϰ͕ϴϬϬ
ϭϬϬ͕ϯϬϬ
ϭϬϱ͕ϬϬϬ
ϭ͕ϰϰϯ͕ϵϬϬ
ϰϮ͕ϱϬϯ͕ϱϬϬ
ϯ͕ϵϳϬ͕ϭϬϬ
ϭϱ͕Ϯϴϵ͕ϴϬϬ
ϭϵ͕ϳϮϲ͕ϵϬϬ
ϱϭϴ͕ϰϬϬ
ϰ͕Ϯϱϴ͕ϱϬϬ
Ψϯϳϰ͕ϭϲϮ͕ϴϬϬ
ϯ͕ϭϬϰ͘ϰ

Ϭ͘Ϭ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϵϯ͕ϭϲϬ͕ϴϬϬ
;ϴϲ͕ϴϯϬ͕ϬϬϬͿ
ϴϵ͕ϱϵϮ͕ϭϬϬ
ϭϮϭ͕ϰϰϴ͕ϱϬϬ
ϯ͕ϵϬϮ͕ϯϬϬ
ϭϰϵ͕ϱϴϯ͕ϱϬϬ
ϭ͕ϳϰϱ͕ϴϬϬ
ϮϱϬ͕ϬϬϬ
ϲϲ͕ϰϬϬ
ϭ͕ϯϰϯ͕ϰϬϬ
ϯϳ͕ϱϴϮ͕ϬϬϬ
;ϯϳ͕ϲϴϮ͕ϬϬϬͿ
Ψϯϳϰ͕ϭϲϮ͕ϴϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵϰ͕ϴϮϭ͕ϴϬϬ
;ϮϳϮ͕ϬϬϬͿ
ϭϯϬ͕ϴϵϯ͕ϮϬϬ
ϯ͕ϵϬϮ͕ϯϬϬ
ϭϱϲ͕ϯϮϱ͕ϴϬϬ
ϭ͕ϳϰϱ͕ϴϬϬ
ϮϱϬ͕ϬϬϬ
ϲϲ͕ϰϬϬ
Ϯ͕ϮϰϮ͕ϵϬϬ
ϯϲ͕ϰϭϭ͕ϳϬϬ
;ϯϲ͕ϰϭϭ͕ϳϬϬͿ
Ψϯϴϵ͕ϵϳϲ͕ϮϬϬ

Ϯϳϭ͕ϬϬϭ͕ϲϬϬ
ϭϱ͕Ϯϰϰ͕ϴϬϬ
ϭϬϬ͕ϯϬϬ
ϭϬϱ͕ϬϬϬ
ϭ͕ϰϰϯ͕ϵϬϬ
ϰϮ͕ϱϬϯ͕ϱϬϬ
ϯ͕ϵϳϬ͕ϭϬϬ
ϭϱ͕Ϯϴϵ͕ϴϬϬ
ϭϵ͕ϳϮϲ͕ϵϬϬ
ϱϭϴ͕ϰϬϬ
ϰ͕Ϯϱϴ͕ϱϬϬ
Ψϯϳϰ͕ϭϲϮ͕ϴϬϬ

Ϯϴϯ͕ϴϬϯ͕ϳϬϬ
ϭϲ͕Ϯϲϱ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϭϬϱ͕ϬϬϬ
ϯ͕ϱϬϵ͕ϲϬϬ
ϰϭ͕Ϭϵϵ͕ϭϬϬ
ϰ͕Ϭϱϳ͕ϭϬϬ
ϭϲ͕Ϯϰϰ͕ϭϬϬ
ϭϵ͕ϵϮϲ͕ϴϬϬ
ϰϴϮ͕ϱϬϬ
ϰ͕ϯϴϯ͕ϯϬϬ
Ψϯϴϵ͕ϵϳϲ͕ϮϬϬ

ϯ͕ϭϬϰ͘ϰ

ϯ͕ϮϬϯ͘ϯ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭ͕ϲϲϭ͕ϬϬϬ
ϴϲ͕ϴϯϬ͕ϬϬϬ
;ϴϵ͕ϴϲϰ͕ϭϬϬͿ
ϵ͕ϰϰϰ͕ϳϬϬ
ϲ͕ϳϰϮ͕ϯϬϬ

ϴϵϵ͕ϱϬϬ
;ϭ͕ϭϳϬ͕ϯϬϬͿ
ϭ͕ϮϳϬ͕ϯϬϬ
Ψϭϱ͕ϴϭϯ͕ϰϬϬ

ϭϮ͕ϴϬϮ͕ϭϬϬ
ϭ͕ϬϮϬ͕ϮϬϬ
;ϯϬϬͿ
Ϯ͕Ϭϲϱ͕ϳϬϬ
;ϭ͕ϰϬϰ͕ϰϬϬͿ
ϴϳ͕ϬϬϬ
ϵϱϰ͕ϯϬϬ
ϭϵϵ͕ϵϬϬ
;ϯϱ͕ϵϬϬͿ
ϭϮϰ͕ϴϬϬ
Ψϭϱ͕ϴϭϯ͕ϰϬϬ
ϵϴ͘ϵ
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 ŐĞŶĐǇdĂďůĞ͗tĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ











^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;&ZͿ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲϯ͕ϳϴϱ͕ϵϬϬ
;ϯϵϳ͕ϵϬϬͿ
Ϯϲ͕ϳϰϱ͕ϵϬϬ
ϳϰ͕ϰϯϵ͕ϴϬϬ
ϳϭϯ͕ϰϬϬ
ϭ͕ϱϱϯ͕ϰϬϬ
ϱ͕ϳϮϯ͕ϬϬϬ
;ϱ͕ϳϮϯ͕ϬϬϬͿ
Ψϭϲϲ͕ϴϰϬ͕ϱϬϬ

ϭϲϲ͕ϰϱϮ͕ϱϬϬ
ϯϴϴ͕ϬϬϬ
Ψϭϲϲ͕ϴϰϬ͕ϱϬϬ
ϭ͕ϱϰϱ͘ϵ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϲϯ͕ϬϬϬ͕ϬϬϬͿ
ϲϮ͕ϴϵϳ͕ϬϬϬ

;ΨϭϬϯ͕ϬϬϬͿ

;ϭϬϯ͕ϬϬϬͿ
;ΨϭϬϯ͕ϬϬϬͿ
Ϭ͘Ϭ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϲϯ͕ϳϴϱ͕ϵϬϬ
;ϲϯ͕ϬϬϬ͕ϬϬϬͿ
ϲϮ͕ϰϵϵ͕ϭϬϬ
Ϯϲ͕ϳϰϱ͕ϵϬϬ
ϳϰ͕ϰϯϵ͕ϴϬϬ
ϳϭϯ͕ϰϬϬ
ϭ͕ϱϱϯ͕ϰϬϬ
ϱ͕ϳϮϯ͕ϬϬϬ
;ϱ͕ϳϮϯ͕ϬϬϬͿ
Ψϭϲϲ͕ϳϯϳ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵϴϮ͕ϵϬϬ

ϭϲϲ͕ϯϰϵ͕ϱϬϬ
ϯϴϴ͕ϬϬϬ
Ψϭϲϲ͕ϳϯϳ͕ϱϬϬ

ϭϳϭ͕ϰϰϬ͕ϵϬϬ
ϯϵϲ͕ϰϬϬ
Ψϭϳϭ͕ϴϯϳ͕ϯϬϬ

ϱ͕Ϭϵϭ͕ϰϬϬ
ϴ͕ϰϬϬ
Ψϱ͕Ϭϵϵ͕ϴϬϬ

ϭ͕ϱϰϱ͘ϵ

ϭ͕ϲϵϵ͘ϴ

ϭϱϯ͘ϵ

;ϵϱϯ͕ϮϬϬͿ
ϵϰ͕ϭϵϳ͕ϳϬϬ
ϳϲ͕ϰϭϯ͕ϳϬϬ
ϭ͕ϭϵϲ͕ϮϬϬ
ϰ͕ϰϯϯ͕ϯϬϬ
;ϰ͕ϰϯϯ͕ϯϬϬͿ
Ψϭϳϭ͕ϴϯϳ͕ϯϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϲϮ͕ϴϬϯ͕ϬϬϬͿ
ϲϯ͕ϬϬϬ͕ϬϬϬ
;ϲϯ͕ϰϱϮ͕ϯϬϬͿ
ϲϳ͕ϰϱϭ͕ϴϬϬ
ϭ͕ϵϳϯ͕ϵϬϬ
ϰϴϮ͕ϴϬϬ
;ϭ͕ϱϱϯ͕ϰϬϬͿ
;ϭ͕Ϯϴϵ͕ϳϬϬͿ
ϭ͕Ϯϴϵ͕ϳϬϬ
Ψϱ͕Ϭϵϵ͕ϴϬϬ
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 ŐĞŶĐǇdĂďůĞ͗^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ












^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;&ZͿ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
^ŚĂŬĞƐƉĞĂƌĞ&ĞƐƚŝǀĂů
ZƵƌĂůĞǀĞůŽƉŵĞŶƚ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϮ͕ϯϳϵ͕ϬϬϬ
ϭϬϲ͕ϯϬϬ
Ϯϵ͕ϴϵϮ͕ϱϬϬ
ϰϯ͕Ϯϴϱ͕ϭϬϬ
ϯϭϵ͕ϴϬϬ
ϯϭϵ͕ϴϬϬ
ϱ͕ϰϰϬ͕ϬϬϬ
;ϱ͕ϰϰϬ͕ϬϬϬͿ
Ψϴϲ͕ϯϬϮ͕ϱϬϬ

ϴϲ͕Ϭϳϳ͕ϲϬϬ
ϵϱ͕ϵϬϬ
Ϯϭ͕ϲϬϬ
ϭϬϳ͕ϰϬϬ
Ψϴϲ͕ϯϬϮ͕ϱϬϬ
ϳϳϮ͘ϴ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϭϮ͕ϬϬϬ͕ϬϬϬͿ
ϭϭ͕ϵϲϯ͕ϳϬϬ

;Ψϯϲ͕ϯϬϬͿ

;ϯϲ͕ϯϬϬͿ

;Ψϯϲ͕ϯϬϬͿ
Ϭ͘Ϭ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϮ͕ϯϳϵ͕ϬϬϬ
;ϭϮ͕ϬϬϬ͕ϬϬϬͿ
ϭϮ͕ϬϳϬ͕ϬϬϬ
Ϯϵ͕ϴϵϮ͕ϱϬϬ
ϰϯ͕Ϯϴϱ͕ϭϬϬ
ϯϭϵ͕ϴϬϬ
ϯϭϵ͕ϴϬϬ
ϱ͕ϰϰϬ͕ϬϬϬ
;ϱ͕ϰϰϬ͕ϬϬϬͿ
Ψϴϲ͕Ϯϲϲ͕ϮϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱϭϲ͕ϬϬϬ

ϰϳ͕ϱϬϬ͕ϲϬϬ
ϰϴ͕ϳϯϮ͕ϯϬϬ
ϱϱϱ͕ϱϬϬ
ϱ͕ϮϮϬ͕ϵϬϬ
;ϱ͕ϮϮϬ͕ϵϬϬͿ
Ψϵϳ͕ϯϬϰ͕ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϭϭ͕ϴϲϯ͕ϬϬϬͿ
ϭϮ͕ϬϬϬ͕ϬϬϬ
;ϭϮ͕ϬϳϬ͕ϬϬϬͿ
ϭϳ͕ϲϬϴ͕ϭϬϬ
ϱ͕ϰϰϳ͕ϮϬϬ
Ϯϯϱ͕ϳϬϬ
;ϯϭϵ͕ϴϬϬͿ
;Ϯϭϵ͕ϭϬϬͿ
Ϯϭϵ͕ϭϬϬ
Ψϭϭ͕Ϭϯϴ͕ϮϬϬ

ϴϲ͕Ϭϰϭ͕ϯϬϬ
ϵϱ͕ϵϬϬ
Ϯϭ͕ϲϬϬ
ϭϬϳ͕ϰϬϬ
Ψϴϲ͕Ϯϲϲ͕ϮϬϬ

ϵϳ͕Ϭϳϱ͕ϱϬϬ
ϵϳ͕ϯϬϬ
Ϯϭ͕ϲϬϬ
ϭϭϬ͕ϬϬϬ
Ψϵϳ͕ϯϬϰ͕ϰϬϬ

ϭϭ͕Ϭϯϰ͕ϮϬϬ
ϭ͕ϰϬϬ
Ϯ͕ϲϬϬ
Ψϭϭ͕Ϭϯϴ͕ϮϬϬ

ϳϳϮ͘ϴ

ϴϮϲ͘ϭ

ϱϯ͘ϯ
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 ŐĞŶĐǇdĂďůĞ͗hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ







^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱϵ͕ϰϰϬ͕ϱϬϬ
;ϰϴϲ͕ϰϬϬͿ
ϱϳ͕Ϯϵϳ͕ϬϬϬ
ϭϮϵ͕ϱϵϯ͕ϴϬϬ
ϭ͕ϬϬϬ͕ϵϬϬ
ϭϵ͕ϱϴϱ͕ϵϬϬ
;ϭϵ͕ϱϴϱ͕ϵϬϬͿ
ΨϮϰϲ͕ϴϰϱ͕ϴϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϱϵ͕ϬϬϬ͕ϬϬϬͿ
ϱϵ͕Ϭϭϵ͕ϮϬϬ

Ψϭϵ͕ϮϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱϵ͕ϰϰϬ͕ϱϬϬ
;ϱϵ͕ϬϬϬ͕ϬϬϬͿ
ϱϴ͕ϱϯϮ͕ϴϬϬ
ϱϳ͕Ϯϵϳ͕ϬϬϬ
ϭϮϵ͕ϱϵϯ͕ϴϬϬ
ϭ͕ϬϬϬ͕ϵϬϬ
ϭϵ͕ϱϴϱ͕ϵϬϬ
;ϭϵ͕ϱϴϱ͕ϵϬϬͿ
ΨϮϰϲ͕ϴϲϱ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲϱϳ͕ϲϬϬ
;ϭ͕ϰϲϲ͕ϵϬϬͿ
ϭϮϯ͕ϴϰϱ͕ϳϬϬ
ϭϯϴ͕ϭϮϲ͕ϰϬϬ
ϭ͕ϯϭϱ͕ϮϬϬ
ϮϮ͕ϯϱϮ͕ϮϬϬ
;ϮϮ͕ϯϱϮ͕ϮϬϬͿ
ΨϮϲϮ͕ϰϳϴ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϱϴ͕ϳϴϮ͕ϵϬϬͿ
ϱϵ͕ϬϬϬ͕ϬϬϬ
;ϱϵ͕ϵϵϵ͕ϳϬϬͿ
ϲϲ͕ϱϰϴ͕ϳϬϬ
ϴ͕ϱϯϮ͕ϲϬϬ
ϯϭϰ͕ϯϬϬ
Ϯ͕ϳϲϲ͕ϯϬϬ
;Ϯ͕ϳϲϲ͕ϯϬϬͿ
Ψϭϱ͕ϲϭϯ͕ϬϬϬ

ϮϲϮ͕Ϯϵϯ͕ϵϬϬ
ϭϴϰ͕ϭϬϬ
ΨϮϲϮ͕ϰϳϴ͕ϬϬϬ

ϭϱ͕ϲϬϴ͕ϮϬϬ
ϰ͕ϴϬϬ
Ψϭϱ͕ϲϭϯ͕ϬϬϬ

Ϯ͕ϱϬϲ͘ϴ

ϭϮϵ͘ϴ






>ŝŶĞ/ƚĞŵƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

Ϯϰϲ͕ϲϲϲ͕ϱϬϬ
ϭϳϵ͕ϯϬϬ
ΨϮϰϲ͕ϴϰϱ͕ϴϬϬ

ϭϵ͕ϮϬϬ
Ψϭϵ͕ϮϬϬ

Ϯϰϲ͕ϲϴϱ͕ϳϬϬ
ϭϳϵ͕ϯϬϬ
ΨϮϰϲ͕ϴϲϱ͕ϬϬϬ

Ϯ͕ϯϳϳ͘Ϭ

Ϭ͘Ϭ

Ϯ͕ϯϳϳ͘Ϭ
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Higher Education

ŐĞŶĐǇdĂďůĞ͗^ŶŽǁŽůůĞŐĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;&ZͿ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
^ŶŽǁŽůůĞŐĞͲd
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕Ϭϱϵ͕ϮϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
Ϯϰ͕ϳϮϬ͕ϳϬϬ
ϭϭ͕ϳϲϬ͕ϲϬϬ
ϭϴϬ͕ϵϬϬ
ϭϴϬ͕ϵϬϬ
ϭ͕ϴϬϲ͕ϰϬϬ
;ϭ͕ϴϬϲ͕ϰϬϬͿ
Ψϰϰ͕ϵϬϮ͕ϯϬϬ

ϰϯ͕ϰϰϳ͕ϱϬϬ
ϯϮ͕ϬϬϬ
ϭ͕ϰϮϮ͕ϴϬϬ
Ψϰϰ͕ϵϬϮ͕ϯϬϬ
ϯϯϵ͘ϱ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;Ϯ͕ϱϬϬ͕ϬϬϬͿ
ϯ͕ϭϱϬ͕ϬϬϬ

ΨϲϱϬ͕ϬϬϬ

ϲϱϬ͕ϬϬϬ

ϮϬϭϵ
ϮϬϮϬ
ZĞǀŝƐĞĚ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕Ϭϱϵ͕ϮϬϬ
ϯ͕Ϭϳϰ͕ϲϬϬ
;Ϯ͕ϱϬϬ͕ϬϬϬͿ
ϴ͕ϭϱϬ͕ϬϬϬ
Ϯϰ͕ϳϮϬ͕ϳϬϬ
Ϯϱ͕ϵϭϬ͕ϭϬϬ
ϭϭ͕ϳϲϬ͕ϲϬϬ
ϭϮ͕Ϭϲϲ͕ϮϬϬ
ϭϴϬ͕ϵϬϬ
Ϯϵϰ͕ϬϬϬ
ϭϴϬ͕ϵϬϬ
ϭ͕ϴϬϲ͕ϰϬϬ
ϯ͕ϯϱϯ͕ϲϬϬ
;ϭ͕ϴϬϲ͕ϰϬϬͿ
;ϯ͕ϯϱϯ͕ϲϬϬͿ
Ψϰϱ͕ϱϱϮ͕ϯϬϬ
Ψϰϭ͕ϯϰϰ͕ϵϬϬ

ΨϲϱϬ͕ϬϬϬ

ϰϰ͕Ϭϵϳ͕ϱϬϬ
ϯϮ͕ϬϬϬ
ϭ͕ϰϮϮ͕ϴϬϬ
Ψϰϱ͕ϱϱϮ͕ϯϬϬ

ϯϵ͕ϴϱϬ͕ϴϬϬ
ϯϮ͕ϬϬϬ
ϭ͕ϰϲϮ͕ϭϬϬ
Ψϰϭ͕ϯϰϰ͕ϵϬϬ

Ϭ͘Ϭ

ϯϯϵ͘ϱ

ϯϱϱ͘Ϭ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭϱ͕ϰϬϬ
Ϯ͕ϱϬϬ͕ϬϬϬ
;ϴ͕ϭϱϬ͕ϬϬϬͿ
ϭ͕ϭϴϵ͕ϰϬϬ
ϯϬϱ͕ϲϬϬ
ϭϭϯ͕ϭϬϬ
;ϭϴϬ͕ϵϬϬͿ
ϭ͕ϱϰϳ͕ϮϬϬ
;ϭ͕ϱϰϳ͕ϮϬϬͿ
;Ψϰ͕ϮϬϳ͕ϰϬϬͿ

;ϰ͕Ϯϰϲ͕ϳϬϬͿ
ϯϵ͕ϯϬϬ
;Ψϰ͕ϮϬϳ͕ϰϬϬͿ
ϭϱ͘ϱ
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 ŐĞŶĐǇdĂďůĞ͗ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ












^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;&ZͿ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
ŝŽŶWĂƌŬŵƉŚŝƚŚĞĂƚĞƌ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϵϯϮ͕ϴϬϬ
;ϱϵϱ͕ϬϬϬͿ
ϯϳ͕ϭϴϱ͕ϬϬϬ
ϯϬ͕Ϯϱϲ͕ϲϬϬ
Ϯϴϵ͕ϴϬϬ
ϭϱϬ͕ϬϬϬ
ϯ͕Ϭϭϱ͕ϭϬϬ
;ϯ͕Ϭϭϱ͕ϭϬϬͿ
ΨϳϬ͕Ϯϭϵ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;Ϯ͕ϱϬϬ͕ϬϬϬͿ
Ϯ͕ϱϬϬ͕ϬϬϬ

ϳϬ͕ϭϬϮ͕ϯϬϬ
Ϯϱ͕ϱϬϬ
ϵϭ͕ϰϬϬ
ΨϳϬ͕Ϯϭϵ͕ϮϬϬ
ϳϮϭ͘ϲ

Ϭ͘Ϭ

ϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯ͕ϵϯϮ͕ϴϬϬ
;Ϯ͕ϱϬϬ͕ϬϬϬͿ
ϭ͕ϵϬϱ͕ϬϬϬ
ϯϳ͕ϭϴϱ͕ϬϬϬ
ϯϬ͕Ϯϱϲ͕ϲϬϬ
Ϯϴϵ͕ϴϬϬ
ϭϱϬ͕ϬϬϬ
ϯ͕Ϭϭϱ͕ϭϬϬ
;ϯ͕Ϭϭϱ͕ϭϬϬͿ
ΨϳϬ͕Ϯϭϵ͕ϮϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϵϲϵ͕ϮϬϬ
;ϴϮϭ͕ϯϬϬͿ
ϰϬ͕ϲϲϬ͕ϰϬϬ
ϯϯ͕ϮϮϮ͕ϲϬϬ
ϯϴϰ͕ϳϬϬ
ϭϱϬ͕ϬϬϬ
Ϯ͕ϵϭϵ͕ϵϬϬ
;Ϯ͕ϵϭϵ͕ϵϬϬͿ
Ψϳϲ͕ϱϲϱ͕ϲϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϯϲ͕ϰϬϬ
Ϯ͕ϱϬϬ͕ϬϬϬ
;Ϯ͕ϳϮϲ͕ϯϬϬͿ
ϯ͕ϰϳϱ͕ϰϬϬ
Ϯ͕ϵϲϲ͕ϬϬϬ
ϵϰ͕ϵϬϬ
;ϵϱ͕ϮϬϬͿ
ϵϱ͕ϮϬϬ
Ψϲ͕ϯϰϲ͕ϰϬϬ

ϳϬ͕ϭϬϮ͕ϯϬϬ
Ϯϱ͕ϱϬϬ
ϵϭ͕ϰϬϬ
ΨϳϬ͕Ϯϭϵ͕ϮϬϬ

ϳϲ͕ϰϰϳ͕ϲϬϬ
Ϯϱ͕ϱϬϬ
ϵϮ͕ϱϬϬ
Ψϳϲ͕ϱϲϱ͕ϲϬϬ

ϲ͕ϯϰϱ͕ϯϬϬ
ϭ͕ϭϬϬ
Ψϲ͕ϯϰϲ͕ϰϬϬ

ϳϮϭ͘ϲ

ϳϱϮ͘ϭ

ϯϬ͘ϱ
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 ŐĞŶĐǇdĂďůĞ͗^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ







^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϱ͕Ϭϱϱ͕ϵϬϬ
ϱϴϴ͕ϯϬϬ
ϴϲ͕ϲϯϯ͕ϰϬϬ
ϲϭ͕ϲϲϬ͕ϱϬϬ
ϳϳϴ͕ϵϬϬ
ϰ͕ϯϭϮ͕ϭϬϬ
;ϰ͕ϯϭϮ͕ϭϬϬͿ
Ψϭϲϰ͕ϳϭϳ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϭϰ͕ϬϬϬ͕ϬϬϬͿ
ϭϰ͕ϬϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϱ͕Ϭϱϱ͕ϵϬϬ
;ϭϰ͕ϬϬϬ͕ϬϬϬͿ
ϭϰ͕ϱϴϴ͕ϯϬϬ
ϴϲ͕ϲϯϯ͕ϰϬϬ
ϲϭ͕ϲϲϬ͕ϱϬϬ
ϳϳϴ͕ϵϬϬ
ϰ͕ϯϭϮ͕ϭϬϬ
;ϰ͕ϯϭϮ͕ϭϬϬͿ
Ψϭϲϰ͕ϳϭϳ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱ͕ϭϮϰ͕ϭϬϬ

ϵϵ͕ϴϵϮ͕ϳϬϬ
ϲϬ͕ϵϬϳ͕ϮϬϬ
ϭ͕ϭϴϴ͕ϮϬϬ
ϱ͕ϲϲϮ͕ϳϬϬ
;ϱ͕ϲϲϮ͕ϳϬϬͿ
Ψϭϲϳ͕ϭϭϮ͕ϮϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϵ͕ϵϯϭ͕ϴϬϬͿ
ϭϰ͕ϬϬϬ͕ϬϬϬ
;ϭϰ͕ϱϴϴ͕ϯϬϬͿ
ϭϯ͕Ϯϱϵ͕ϯϬϬ
;ϳϱϯ͕ϯϬϬͿ
ϰϬϵ͕ϯϬϬ
ϭ͕ϯϱϬ͕ϲϬϬ
;ϭ͕ϯϱϬ͕ϲϬϬͿ
ΨϮ͕ϯϵϱ͕ϮϬϬ






>ŝŶĞ/ƚĞŵƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
^ĐŚŽŽůŽĨƉƉůŝĞĚdĞĐŚŶŽůŽŐǇ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϭϱϲ͕ϲϲϯ͕ϲϬϬ
ϭϳϴ͕ϰϬϬ
ϳ͕ϴϳϱ͕ϬϬϬ
Ψϭϲϰ͕ϳϭϳ͕ϬϬϬ
ϭ͕ϳϭϰ͘ϰ

Ϭ͘Ϭ

ϭϱϲ͕ϲϲϯ͕ϲϬϬ
ϭϳϴ͕ϰϬϬ
ϳ͕ϴϳϱ͕ϬϬϬ
Ψϭϲϰ͕ϳϭϳ͕ϬϬϬ

ϭϱϴ͕ϴϳϲ͕ϰϬϬ
ϭϳϴ͕ϰϬϬ
ϴ͕Ϭϱϳ͕ϰϬϬ
Ψϭϲϳ͕ϭϭϮ͕ϮϬϬ

Ϯ͕ϮϭϮ͕ϴϬϬ
ϭϴϮ͕ϰϬϬ
ΨϮ͕ϯϵϱ͕ϮϬϬ

ϭ͕ϳϭϰ͘ϰ

ϭ͕ϳϭϱ͘ϭ

Ϭ͘ϳ
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 ŐĞŶĐǇdĂďůĞ͗^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ








^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;&ZͿ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϳ͕ϱϭϭ͕ϴϬϬ
ϭϬϬ͕ϬϬϬ
;ϭϰϵ͕ϭϬϬͿ
Ϯϴ͕ϴϳϭ͕ϲϬϬ
ϯϬϯ͕ϭϬϬ
ϱϬϬ͕ϬϬϬ
ϯ͕ϴϱϬ͕ϬϬϬ
ϭϴϭ͕ϬϬϬ
ϰ͕ϳϯϴ͕ϳϬϬ
;ϰ͕ϳϯϴ͕ϳϬϬͿ
Ψϱϭ͕ϭϲϴ͕ϰϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϭϮ͕ϬϬϬ͕ϬϬϬͿ
ϭϮ͕ϬϳϮ͕ϬϬϬ

ΨϳϮ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϳ͕ϱϭϭ͕ϴϬϬ
;ϭϭ͕ϵϬϬ͕ϬϬϬͿ
ϭϭ͕ϵϮϮ͕ϵϬϬ
Ϯϴ͕ϴϳϭ͕ϲϬϬ
ϯϬϯ͕ϭϬϬ
ϱϬϬ͕ϬϬϬ
ϯ͕ϴϱϬ͕ϬϬϬ
ϭϴϭ͕ϬϬϬ
ϰ͕ϳϯϴ͕ϳϬϬ
;ϰ͕ϳϯϴ͕ϳϬϬͿ
Ψϱϭ͕ϮϰϬ͕ϰϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϳ͕ϲϵϮ͕ϯϬϬ

ϲϯ͕ϱϰϭ͕ϭϬϬ
ϱϬϬ͕ϬϬϬ
ϰ͕ϱϬϬ͕ϬϬϬ
ϱ͕ϵϲϵ͕ϲϬϬ
;ϱ͕ϵϲϵ͕ϲϬϬͿ
Ψϴϲ͕Ϯϯϯ͕ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭϴϬ͕ϱϬϬ
ϭϭ͕ϵϬϬ͕ϬϬϬ
;ϭϭ͕ϵϮϮ͕ϵϬϬͿ
ϯϰ͕ϲϲϵ͕ϱϬϬ
;ϯϬϯ͕ϭϬϬͿ
ϲϱϬ͕ϬϬϬ
;ϭϴϭ͕ϬϬϬͿ
ϭ͕ϮϯϬ͕ϵϬϬ
;ϭ͕ϮϯϬ͕ϵϬϬͿ
Ψϯϰ͕ϵϵϯ͕ϬϬϬ









>ŝŶĞ/ƚĞŵƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^ƚƵĚĞŶƚƐƐŝƐƚĂŶĐĞ
^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
dĞĐŚŶŽůŽŐǇ
ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
ĚƵĐĂƚŝŽŶǆĐĞůůĞŶĐĞ
DĂƚŚŽŵƉĞƚĞŶĐǇ/ŶŝƚŝĂƚŝǀĞ
DĞĚŝĐĂůĚƵĐĂƚŝŽŶŽƵŶĐŝů
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϰ͕ϭϴϭ͕ϯϬϬ
Ϯϴ͕ϭϬϰ͕ϮϬϬ
ϭ͕ϱϳϳ͕ϯϬϬ
ϳ͕ϵϴϯ͕ϱϬϬ
ϯϳϴ͕ϬϬϬ
ϰ͕ϱϰϵ͕ϬϬϬ
ϭ͕ϵϮϱ͕ϴϬϬ
Ϯ͕ϰϲϵ͕ϯϬϬ
Ψϱϭ͕ϭϲϴ͕ϰϬϬ
ϰϬ͘ϯ

ϳϮ͕ϬϬϬ

ΨϳϮ͕ϬϬϬ

ϰ͕Ϯϱϯ͕ϯϬϬ
Ϯϴ͕ϭϬϰ͕ϮϬϬ
ϭ͕ϱϳϳ͕ϯϬϬ
ϳ͕ϵϴϯ͕ϱϬϬ
ϯϳϴ͕ϬϬϬ
ϰ͕ϱϰϵ͕ϬϬϬ
ϭ͕ϵϮϱ͕ϴϬϬ
Ϯ͕ϰϲϵ͕ϯϬϬ
Ψϱϭ͕ϮϰϬ͕ϰϬϬ

ϰ͕ϬϮϮ͕ϯϬϬ
ϯϬ͕ϱϱϲ͕ϲϬϬ
ϭ͕ϱϴϰ͕ϲϬϬ
ϳ͕ϵϴϯ͕ϱϬϬ
ϱ͕ϯϴϲ͕ϰϬϬ
ϯϮ͕ϰϯϱ͕ϵϬϬ
ϭ͕ϵϮϲ͕ϮϬϬ
Ϯ͕ϯϯϳ͕ϵϬϬ
Ψϴϲ͕Ϯϯϯ͕ϰϬϬ

;Ϯϯϭ͕ϬϬϬͿ
Ϯ͕ϰϱϮ͕ϰϬϬ
ϳ͕ϯϬϬ
ϱ͕ϬϬϴ͕ϰϬϬ
Ϯϳ͕ϴϴϲ͕ϵϬϬ
ϰϬϬ
;ϭϯϭ͕ϰϬϬͿ
Ψϯϰ͕ϵϵϯ͕ϬϬϬ

Ϭ͘Ϭ

ϰϬ͘ϯ

ϯϵ͘ϳ

;Ϭ͘ϲͿ
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 ŐĞŶĐǇdĂďůĞ͗^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ






^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
;ϱ͕ϬϬϬ͕ϬϬϬͿ
ϭϲ͕ϱϬϬ͕ϬϬϬ
Ψϭϭ͕ϱϬϬ͕ϬϬϬ

ϭϭ͕ϱϬϬ͕ϬϬϬ
Ψϭϭ͕ϱϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
;ϱ͕ϬϬϬ͕ϬϬϬͿ
ϭϲ͕ϱϬϬ͕ϬϬϬ
Ψϭϭ͕ϱϬϬ͕ϬϬϬ

ϭϭ͕ϱϬϬ͕ϬϬϬ
Ψϭϭ͕ϱϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϱ͕ϬϬϬ͕ϬϬϬ

ϭϲ͕ϱϬϬ͕ϬϬϬ
Ψϭϲ͕ϱϬϬ͕ϬϬϬ

Ψϱ͕ϬϬϬ͕ϬϬϬ

ϭϲ͕ϱϬϬ͕ϬϬϬ
Ψϭϲ͕ϱϬϬ͕ϬϬϬ

ϱ͕ϬϬϬ͕ϬϬϬ
Ψϱ͕ϬϬϬ͕ϬϬϬ
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 ŐĞŶĐǇdĂďůĞ͗hƚĂŚ^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂůŽůůĞŐĞƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ







^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϴ͕ϴϵϭ͕ϮϬϬ
;ϭ͕ϯϵϴ͕ϴϬϬͿ
ϳϲ͕ϲϰϮ͕ϭϬϬ
ϳ͕ϲϯϴ͕ϵϬϬ
ϭ͕ϭϱϬ͕ϬϬϬ
ϮϲϮ͕ϵϬϬ
;ϰϬ͕ϲϬϬͿ
ΨϭϬϯ͕ϭϰϱ͕ϳϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϭϲ͕ϬϬϬ͕ϬϬϬͿ
ϭϲ͕ϬϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϴ͕ϴϵϭ͕ϮϬϬ
;ϭϲ͕ϬϬϬ͕ϬϬϬͿ
ϭϰ͕ϲϬϭ͕ϮϬϬ
ϳϲ͕ϲϰϮ͕ϭϬϬ
ϳ͕ϲϯϴ͕ϵϬϬ
ϭ͕ϭϱϬ͕ϬϬϬ
ϮϲϮ͕ϵϬϬ
;ϰϬ͕ϲϬϬͿ
ΨϭϬϯ͕ϭϰϱ͕ϳϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϴ͕ϵϯϴ͕ϵϬϬ
;ϵϯ͕ϮϬϬͿ
ϴϱ͕ϮϮϱ͕ϭϬϬ
ϳ͕ϲϰϴ͕ϬϬϬ
ϭ͕ϲϱϬ͕ϬϬϬ
ϮϲϮ͕ϵϬϬ
;ϰϬ͕ϲϬϬͿ
Ψϭϭϯ͕ϱϵϭ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϰϳ͕ϳϬϬ
ϭϲ͕ϬϬϬ͕ϬϬϬ
;ϭϰ͕ϲϵϰ͕ϰϬϬͿ
ϴ͕ϱϴϯ͕ϬϬϬ
ϵ͕ϭϬϬ
ϱϬϬ͕ϬϬϬ

ΨϭϬ͕ϰϰϱ͕ϰϬϬ









>ŝŶĞ/ƚĞŵƐ
ƌŝĚŐĞƌůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞ
ĂǀŝƐdĞĐŚŶŝĐĂůŽůůĞŐĞ
ŝǆŝĞdĞĐŚŶŝĐĂůŽůůĞŐĞ
DŽƵŶƚĂŝŶůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞ
KŐĚĞŶͲtĞďĞƌdĞĐŚŶŝĐĂůŽůůĞŐĞ
^ŽƵƚŚǁĞƐƚdĞĐŚŶŝĐĂůŽůůĞŐĞ
dŽŽĞůĞdĞĐŚŶŝĐĂůŽůůĞŐĞ
hŝŶƚĂŚĂƐŝŶdĞĐŚŶŝĐĂůŽůůĞŐĞ
h^dĚŵŝŶŝƐƚƌĂƚŝŽŶ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϭϱ͕ϰϯϮ͕ϴϬϬ
ϭϴ͕Ϯϯϭ͕ϬϬϬ
ϴ͕Ϭϰϳ͕ϯϬϬ
ϭϯ͕ϯϴϴ͕ϮϬϬ
ϭϳ͕ϯϱϳ͕ϰϬϬ
ϲ͕Ϭϯϭ͕ϱϬϬ
ϰ͕ϱϯϮ͕ϵϬϬ
ϴ͕ϲϮϭ͕ϯϬϬ
ϭϭ͕ϱϬϯ͕ϯϬϬ
ΨϭϬϯ͕ϭϰϱ͕ϳϬϬ
ϭ͕ϬϭϬ͘ϱ

Ϭ͘Ϭ

ϭϱ͕ϰϯϮ͕ϴϬϬ
ϭϴ͕Ϯϯϭ͕ϬϬϬ
ϴ͕Ϭϰϳ͕ϯϬϬ
ϭϯ͕ϯϴϴ͕ϮϬϬ
ϭϳ͕ϯϱϳ͕ϰϬϬ
ϲ͕Ϭϯϭ͕ϱϬϬ
ϰ͕ϱϯϮ͕ϵϬϬ
ϴ͕ϲϮϭ͕ϯϬϬ
ϭϭ͕ϱϬϯ͕ϯϬϬ
ΨϭϬϯ͕ϭϰϱ͕ϳϬϬ

ϭϳ͕ϭϳϲ͕ϵϬϬ
ϮϬ͕ϴϵϭ͕ϮϬϬ
ϵ͕ϮϮϳ͕ϮϬϬ
ϭϱ͕ϳϰϱ͕ϬϬϬ
ϭϵ͕Ϯϱϰ͕ϬϬϬ
ϲ͕ϴϮϮ͕ϴϬϬ
ϱ͕ϰϰϬ͕ϱϬϬ
ϭϬ͕ϮϮϴ͕ϳϬϬ
ϴ͕ϴϬϰ͕ϴϬϬ
Ψϭϭϯ͕ϱϵϭ͕ϭϬϬ

ϭ͕ϬϭϬ͘ϱ

ϭ͕ϬϭϬ͘ϱ

ϭ͕ϳϰϰ͕ϭϬϬ
Ϯ͕ϲϲϬ͕ϮϬϬ
ϭ͕ϭϳϵ͕ϵϬϬ
Ϯ͕ϯϱϲ͕ϴϬϬ
ϭ͕ϴϵϲ͕ϲϬϬ
ϳϵϭ͕ϯϬϬ
ϵϬϳ͕ϲϬϬ
ϭ͕ϲϬϳ͕ϰϬϬ
;Ϯ͕ϲϵϴ͕ϱϬϬͿ
ΨϭϬ͕ϰϰϱ͕ϰϬϬ
Ϭ͘Ϭ




















4-28

Office of the Legislative Fiscal Analyst

Budget of the State of Utah

Higher Education

 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ








,͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
Ϯ hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

Ϯϱ͕ϯϲϴ͕ϮϬϬ
Ϯϯϵ͕ϰϱϲ͕ϬϬϬ
;ϰϳϯ͕ϰϬϬͿ
ϭ͕ϴϳϮ͕ϵϬϬ
Ϯϵϴ͕ϱϬϮ͕ϭϬϬ
ϵ͕ϬϮϬ͕ϰϬϬ
;ϵ͕ϬϮϬ͕ϰϬϬͿ
Ψϱϲϰ͕ϳϮϱ͕ϴϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϵϰ͕ϰϬϬ
ϴϮϬ͕ϬϬϬ
ϭ͕ϯϲϵ͕ϵϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϯϬϬ͕ϰϬϬ

Ψϱ͕ϰϵϬ͕ϯϬϬ

ϵ͕ϱϰϴ͕ϭϬϬ

ϰϵϵ͕ϲϬϬ

ϯ͕ϭϱϱ͕ϰϬϬ

ϱϳϰ͕ϳϬϬ

ΨϭϮ͕ϳϬϯ͕ϱϬϬ

Ψϭ͕ϭϲϴ͕ϳϬϬ

ϭϮϭ͕ϬϬϬ͕ϬϬϬ
ϮϭϬ͕ϬϬϬ
;ϭϮϬ͕ϬϬϬ͕ϬϬϬͿ
;ϭ͕ϱϬϬ͕ϬϬϬͿ

'ƌĂŶĚdŽƚĂů

;ΨϮϵϬ͕ϬϬϬͿ

ϭϰϲ͕ϰϲϮ͕ϲϬϬ
ϭ͕ϬϯϬ͕ϬϬϬ
ϭϯϬ͕ϴϳϯ͕ϲϬϬ
Ϯϲ͕ϲϬϬ
ϯ͕ϭϳϯ͕ϯϬϬ
ϯϬϮ͕ϮϯϮ͕ϮϬϬ
ϵ͕ϬϮϬ͕ϰϬϬ
;ϵ͕ϬϮϬ͕ϰϬϬͿ
Ψϱϴϯ͕ϳϵϴ͕ϯϬϬ

ΨϬ

ϲϭϮ͕ϭϬϬ
ϭϭϰ͕ϱϬϬ
ϯϰ͕ϱϬϬ
Ϯϵϴ͕ϴϬϬ
;Ϯϵϴ͕ϴϬϬͿ
Ψϳϲϭ͕ϭϬϬ
























ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů
^ĐŚŽŽůŽĨDĞĚŝĐŝŶĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ĐŚŽŽůŽĨDĞĚŝĐŝŶĞdŽƚĂů
ĂŶĐĞƌZĞƐĞĂƌĐŚĂŶĚdƌĞĂƚŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĂŶĐĞƌZĞƐĞĂƌĐŚĂŶĚdƌĞĂƚŵĞŶƚdŽƚĂů

ϲϭϮ͕ϭϬϬ
ϭϬϯ͕ϲϬϬ
ϯϰ͕ϱϬϬ
Ϯϵϴ͕ϴϬϬ
;Ϯϵϴ͕ϴϬϬͿ
ΨϳϱϬ͕ϮϬϬ

ϵϬϲ͕ϭϬϬ
ϯϰ͕ϵϭϰ͕ϳϬϬ
Ϯ͕ϴϬϬ͕ϬϬϬ
Ϯϳ͕ϬϬϬ͕ϬϬϬ
ϵ͕ϭϯϮ͕ϱϬϬ
;ϵ͕ϭϯϮ͕ϱϬϬͿ
Ψϲϱ͕ϲϮϬ͕ϴϬϬ

ϭϬ͕ϵϬϬ

ΨϬ

ΨϭϬ͕ϵϬϬ

ΨϬ

ϭ͕ϱϬϬ͕ϬϬϬ

ϴϬϬ͕ϬϬϬ
;ϴϬϬ͕ϬϬϬͿ
ϵϴϰ͕ϴϬϬ
ϯϮϴ͕ϮϬϬ

Ψϭ͕ϱϬϬ͕ϬϬϬ

Ψϭ͕ϯϭϯ͕ϬϬϬ

ΨϬ

ΨϬ

ϴ͕ϬϬϮ͕ϭϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭϴϴ͕ϳϬϬ
;ϭϴϴ͕ϳϬϬͿ
ΨϭϬ͕ϬϬϮ͕ϭϬϬ

hŶŝǀĞƌƐŝƚǇ,ŽƐƉŝƚĂů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hŶŝǀĞƌƐŝƚǇ,ŽƐƉŝƚĂůdŽƚĂů

ϭ͕ϯϴϳ͕ϱϬϬ
ϰϱϱ͕ϴϬϬ
ϭϴϮ͕ϭϬϬ
;ϭϴϮ͕ϭϬϬͿ
Ψϱ͕ϳϬϵ͕ϳϬϬ

^ĐŚŽŽůŽĨĞŶƚŝƐƚƌǇ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ĐŚŽŽůŽĨĞŶƚŝƐƚƌǇdŽƚĂů

ϰϴϭ͕ϬϬϬ
ϳϰϳ͕ϱϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ
Ϯϰϰ͕ϳϬϬ
;Ϯϰϰ͕ϳϬϬͿ
Ψϱ͕ϮϮϴ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϱ͕ϬϬϬ͕ϬϬϬ

ϯ͕ϴϲϲ͕ϰϬϬ

ΨϱϬϬ͕ϬϬϬ

ΨϬ

ϰϴϭ͕ϬϬϬ
Ϯ͕ϯϮϰ͕ϳϬϬ
ϰ͕ϬϮϱ͕ϳϬϬ
Ϯϰϰ͕ϳϬϬ
;Ϯϰϰ͕ϳϬϬͿ
Ψϲ͕ϴϯϭ͕ϰϬϬ

ϭϰϱ͕ϱϬϬ

Ψϭϰϱ͕ϱϬϬ

ϭ͕ϱϬϬ͕ϬϬϬ

ϳϳ͕ϮϬϬ
Ϯϱ͕ϳϬϬ

Ψϭ͕ϱϬϬ͕ϬϬϬ

ΨϭϬϮ͕ϵϬϬ

ΨϬ

ΨϬ

ϴ͕ϬϬϮ͕ϭϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭϴϴ͕ϳϬϬ
;ϭϴϴ͕ϳϬϬͿ
Ψϭϱ͕ϬϬϮ͕ϭϬϬ

ϯ͕ϴϲϲ͕ϰϬϬ
ϱϬϬ͕ϬϬϬ
ϭ͕ϱϯϯ͕ϬϬϬ
ϰϱϱ͕ϴϬϬ
ϭϴϮ͕ϭϬϬ
;ϭϴϮ͕ϭϬϬͿ
Ψϲ͕ϯϱϱ͕ϮϬϬ

ϱϬϬ͕ϬϬϬ

ΨϬ

ϯ͕ϮϬϲ͕ϭϬϬ
;ϴϬϬ͕ϬϬϬͿ
ϯϱ͕ϴϵϵ͕ϱϬϬ
Ϯ͕ϴϬϬ͕ϬϬϬ
Ϯϳ͕ϯϮϴ͕ϮϬϬ
ϵ͕ϭϯϮ͕ϱϬϬ
;ϵ͕ϭϯϮ͕ϱϬϬͿ
Ψϲϴ͕ϰϯϯ͕ϴϬϬ
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,͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
WƵďůŝĐ^ĞƌǀŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WƵďůŝĐ^ĞƌǀŝĐĞdŽƚĂů

ϭϱϱ͕ϴϬϬ
Ϯ͕Ϭϳϵ͕ϵϬϬ
Ϯϳϭ͕ϱϬϬ
;Ϯϳϭ͕ϱϬϬͿ
ΨϮ͕Ϯϯϱ͕ϳϬϬ

^ƚĂƚĞǁŝĚĞdsĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞǁŝĚĞdsĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

Ϯ͕Ϭϵϱ͕ϯϬϬ
ϱϳϲ͕ϲϬϬ
ϲϬ͕ϱϬϬ
;ϲϬ͕ϱϬϬͿ
ΨϮ͕ϲϳϭ͕ϵϬϬ

WŽŝƐŽŶŽŶƚƌŽůĞŶƚĞƌ
'ĞŶĞƌĂů&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WŽŝƐŽŶŽŶƚƌŽůĞŶƚĞƌdŽƚĂů

Ϯ͕ϴϰϯ͕ϳϬϬ
ϭ͕ϯϬϬ
;ϭ͕ϯϬϬͿ
ΨϮ͕ϴϰϯ͕ϳϬϬ

ĞŶƚĞƌŽŶŐŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĞŶƚĞƌŽŶŐŝŶŐdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ

ϭϱϱ͕ϴϬϬ
Ϯ͕ϭϮϭ͕ϴϬϬ
Ϯϳϭ͕ϱϬϬ
;Ϯϳϭ͕ϱϬϬͿ
ΨϮ͕Ϯϳϳ͕ϲϬϬ

ΨϬ

Ϯ͕Ϭϵϱ͕ϯϬϬ
ϲϯϵ͕ϰϬϬ
ϲϬ͕ϱϬϬ
;ϲϬ͕ϱϬϬͿ
ΨϮ͕ϳϯϰ͕ϳϬϬ

ΨϬ

Ϯ͕ϵϭϲ͕ϰϬϬ
ϭ͕ϯϬϬ
;ϭ͕ϯϬϬͿ
ΨϮ͕ϵϭϲ͕ϰϬϬ

ΨϬ

ϭϭϰ͕ϱϬϬ
ϭϬ͕ϴϬϬ
;ϭϬ͕ϴϬϬͿ
Ψϭϭϰ͕ϱϬϬ

ϰϭ͕ϵϬϬ

ΨϬ

Ψϰϭ͕ϵϬϬ

ΨϬ

ϲϮ͕ϴϬϬ

ΨϬ

ΨϲϮ͕ϴϬϬ

ΨϬ

ϳϮ͕ϳϬϬ

ΨϬ

ϭϭϭ͕ϲϬϬ
ϭϬ͕ϴϬϬ
;ϭϬ͕ϴϬϬͿ
Ψϭϭϭ͕ϲϬϬ

ΨϳϮ͕ϳϬϬ

ΨϬ

Ϯ͕ϵϬϬ

ΨϬ

ΨϮ͕ϵϬϬ

ΨϬ

'ƌĂŶĚdŽƚĂů

ZŽĐŬǇDŽƵŶƚĂŝŶĞŶƚĞƌĨŽƌKĐĐƵƉĂƚŝŽŶĂůĂŶĚŶǀŝƌŽŶŵĞŶƚĂů,ĞĂůƚŚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ϭϲϵ͕ϰϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϵ͕ϵϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϵ͕ϵϬϬͿ
ZŽĐŬǇDŽƵŶƚĂŝŶĞŶƚĞƌĨŽƌKĐĐƵƉĂƚŝŽŶĂůĂ
Ψϭϲϵ͕ϰϬϬ

ΨϬ

Ψϰ͕ϲϬϬ

ΨϬ

ΨϬ

ϭϳϰ͕ϬϬϬ
ϵ͕ϵϬϬ
;ϵ͕ϵϬϬͿ
Ψϭϳϰ͕ϬϬϬ

^ĂĨĞhdƌŝƐŝƐdĞǆƚĂŶĚdŝƉ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
^ĂĨĞhdƌŝƐŝƐdĞǆƚĂŶĚdŝƉdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϳϳϬ͕ϬϬϬ
Ψϭ͕ϳϳϬ͕ϬϬϬ

ϭ͕ϳϳϬ͕ϬϬϬ
Ψϭ͕ϳϳϬ͕ϬϬϬ

ΨϲϲϬ͕Ϭϲϵ͕ϰϬϬ

Ψϴ͕ϰϵϬ͕ϯϬϬ

Ψϭϰ͕ϰϲϬ͕ϳϬϬ

Ψϭ͕ϭϲϴ͕ϳϬϬ

Ψϲ͕ϵϴϬ͕ϬϬϬ

Ψϲϵϭ͕ϭϲϵ͕ϭϬϬ

ϴϯ͕ϭϵϯ͕ϰϬϬ
ϲϴ͕ϬϮϴ͕ϳϬϬ
;Ϯϭϭ͕ϳϬϬͿ
ϭ͕ϯϰϯ͕ϰϬϬ
ϭϮϯ͕ϰϲϴ͕ϲϬϬ
ϭϬϴ͕ϵϬϬ
ϭϳ͕ϳϰϬ͕ϬϬϬ
;ϭϳ͕ϳϰϬ͕ϬϬϬͿ
ΨϮϳϱ͕ϵϯϭ͕ϯϬϬ

ϯϬϬ
ϯϭϮ͕ϳϬϬ

ϰ͕ϰϭϭ͕ϱϬϬ

Ϯϵϲ͕ϲϬϬ
ϭϳϭ͕ϵϬϬ

ϵϯ͕ϵϬϬ
ϱϵϲ͕ϲϬϬ
;ϱϵϲ͕ϲϬϬͿ

ϭ͕ϰϱϲ͕ϭϬϬ

ϮϮϵ͕ϵϬϬ

Ψϱ͕ϴϲϳ͕ϲϬϬ

Ψϲϵϴ͕ϰϬϬ

ϰ͕ϲϬϬ











hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚdŽƚĂů
Ϯ hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

ϴϵϵ͕ϱϬϬ

Ψϭ͕ϮϭϮ͕ϱϬϬ

Ψϵϯ͕ϵϬϬ

ϴϯ͕ϱϴϰ͕ϮϬϬ
ϳϯ͕ϱϮϭ͕ϰϬϬ
;ϴϬϴ͕ϯϬϬͿ
Ϯ͕ϮϰϮ͕ϵϬϬ
ϭϮϱ͕ϭϱϰ͕ϲϬϬ
ϭϬϴ͕ϵϬϬ
ϭϳ͕ϳϰϬ͕ϬϬϬ
;ϭϳ͕ϳϰϬ͕ϬϬϬͿ
ΨϮϴϯ͕ϴϬϯ͕ϳϬϬ
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,͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
h^hͲĂƐƚĞƌŶĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
h^hͲĂƐƚĞƌŶĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

ϰϭ͕ϬϬϬ
ϭϮ͕Ϯϭϱ͕ϵϬϬ
ϯ͕ϭϱϬ͕ϬϬϬ
;ϰϲ͕ϬϬϬͿ
ϭ͕ϬϯϬ͕ϱϬϬ
;ϭ͕ϬϯϬ͕ϱϬϬͿ
Ψϭϱ͕ϯϲϬ͕ϵϬϬ

ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
'ĞŶĞƌĂů&ƵŶĚ
dƌĂŶƐĨĞƌƐ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů

ϭϬϬ͕ϯϬϬ
;ϯϬϬͿ
ΨϭϬϬ͕ϬϬϬ

h^hͲĂƐƚĞƌŶĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
h^hͲĂƐƚĞƌŶĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ

ϭϬϯ͕ϭϬϬ
ϭ͕ϵϬϬ
ϰϬ͕ϱϬϬ
;ϰϬ͕ϱϬϬͿ
ΨϭϬϱ͕ϬϬϬ

h^hͲĂƐƚĞƌŶĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
h^hͲĂƐƚĞƌŶĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚ
ZĞŐŝŽŶĂůĂŵƉƵƐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZĞŐŝŽŶĂůĂŵƉƵƐĞƐdŽƚĂů
tĂƚĞƌZĞƐĞĂƌĐŚ>ĂďŽƌĂƚŽƌǇ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
tĂƚĞƌZĞƐĞĂƌĐŚ>ĂďŽƌĂƚŽƌǇdŽƚĂů

ϭϳϬ͕ϭϬϬ
ϭ͕Ϯϳϯ͕ϴϬϬ
;ϱϬϬͿ
ϴϵ͕ϰϬϬ
;ϴϵ͕ϰϬϬͿ
Ψϭ͕ϰϰϯ͕ϰϬϬ

ϰ͕ϰϴϬ͕ϬϬϬ
ϭϬ͕ϰϲϮ͕ϮϬϬ
ϮϱϬ͕ϬϬϬ
Ϯϲ͕ϰϮϴ͕ϬϬϬ
;ϲϴϭ͕ϲϬϬͿ
ϰ͕ϬϳϮ͕ϮϬϬ
;ϰ͕ϬϳϮ͕ϮϬϬͿ
ΨϰϬ͕ϵϯϴ͕ϲϬϬ

ϭ͕ϯϮϯ͕ϵϬϬ
ϴϱϰ͕ϯϬϬ
ϲϲ͕ϰϬϬ
ϭ͕ϳϰϱ͕ϴϬϬ
;ϭϴ͕ϲϬϬͿ
Ϯ͕ϳϭϯ͕ϮϬϬ
;Ϯ͕ϳϭϯ͕ϮϬϬͿ
Ψϯ͕ϵϳϭ͕ϴϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϰϯ͕ϱϬϬ
Ϯϴϲ͕ϯϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

Ϯϯϭ͕ϲϬϬ

ϭϮ͕ϰϬϬ

ϳϳ͕ϮϬϬ

ϯ͕ϭϬϬ

ΨϯϮϵ͕ϴϬϬ

ΨϯϬϴ͕ϴϬϬ

Ψϭϱ͕ϱϬϬ

;ϯϬϬͿ

ϯϬϬ

;ΨϯϬϬͿ

ΨϯϬϬ

ϮϱϬ͕ϬϬϬ

ΨϬ

ΨϬ

Ϯ͕ϬϯϮ͕ϴϬϬ

ϯϯ͕ϰϬϬ

ΨϮ͕ϬϯϮ͕ϴϬϬ

Ψϯϯ͕ϰϬϬ

;ϱϴϯ͕ϱϬϬͿ

ϱϴϰ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮϱϬ͕ϬϬϬ

Ψϳϰϰ͕ϬϬϬ

;ϭϳ͕ϵϬϬͿ

ϭϬϯ͕ϮϬϬ

;Ψϭϳ͕ϵϬϬͿ

ΨϭϬϯ͕ϮϬϬ

ΨϬ

ΨϬ

ϰϭ͕ϬϬϬ
ϭϮ͕ϱϬϯ͕ϰϬϬ
ϱϯϲ͕ϯϬϬ
ϯ͕ϮϯϬ͕ϯϬϬ
;ϰϲ͕ϬϬϬͿ
ϭ͕ϬϯϬ͕ϱϬϬ
;ϭ͕ϬϯϬ͕ϱϬϬͿ
Ψϭϲ͕Ϯϲϱ͕ϬϬϬ

ΨϬ

ϭϬϬ͕ϯϬϬ
;ϯϬϬͿ
ΨϭϬϬ͕ϬϬϬ

ΨϬ

ϭϬϯ͕ϭϬϬ
ϭ͕ϵϬϬ
ϰϬ͕ϱϬϬ
;ϰϬ͕ϱϬϬͿ
ΨϭϬϱ͕ϬϬϬ

ΨϬ

ϭϳϬ͕ϭϬϬ
ϯ͕ϯϰϬ͕ϬϬϬ
;ϱϬϬͿ
ϴϵ͕ϰϬϬ
;ϴϵ͕ϰϬϬͿ
Ψϯ͕ϱϬϵ͕ϲϬϬ

ΨϬ

ϰ͕ϰϴϬ͕ϬϬϬ
ϭϬ͕ϰϲϯ͕ϮϬϬ
ϮϱϬ͕ϬϬϬ
Ϯϲ͕ϱϴϳ͕ϱϬϬ
;ϲϴϭ͕ϲϬϬͿ
ϰ͕ϬϳϮ͕ϮϬϬ
;ϰ͕ϬϳϮ͕ϮϬϬͿ
Ψϰϭ͕Ϭϵϵ͕ϭϬϬ

ΨϬ

ϭ͕ϯϮϯ͕ϵϬϬ
ϵϯϵ͕ϲϬϬ
ϲϲ͕ϰϬϬ
ϭ͕ϳϰϱ͕ϴϬϬ
;ϭϴ͕ϲϬϬͿ
Ϯ͕ϳϭϯ͕ϮϬϬ
;Ϯ͕ϳϭϯ͕ϮϬϬͿ
Ψϰ͕Ϭϱϳ͕ϭϬϬ

ϭϱϵ͕ϱϬϬ

;Ψϱϴϯ͕ϱϬϬͿ

'ƌĂŶĚdŽƚĂů
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,͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
ŐƌŝĐƵůƚƵƌĞǆƉĞƌŝŵĞŶƚ^ƚĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŐƌŝĐƵůƚƵƌĞǆƉĞƌŝŵĞŶƚ^ƚĂƚŝŽŶdŽƚĂů

ϵϱϴ͕ϮϬϬ
ϭϮ͕ϰϵϮ͕ϮϬϬ
ϭ͕ϴϭϯ͕ϴϬϬ
Ϯϱ͕ϲϬϬ
ϯ͕Ϯϰϯ͕ϳϬϬ
;ϯ͕Ϯϰϯ͕ϳϬϬͿ
Ψϭϱ͕Ϯϴϵ͕ϴϬϬ

ŽŽƉĞƌĂƚŝǀĞǆƚĞŶƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŽŽƉĞƌĂƚŝǀĞǆƚĞŶƐŝŽŶdŽƚĂů

ϭ͕ϬϭϬ͕ϬϬϬ
ϭϰ͕ϰϰϯ͕ϯϬϬ
Ϯ͕Ϭϴϴ͕ϱϬϬ
ϲϮϱ͕ϵϬϬ
ϳ͕ϮϱϬ͕ϯϬϬ
;ϳ͕ϮϱϬ͕ϯϬϬͿ
Ψϭϴ͕ϭϲϳ͕ϳϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϲϮϱ͕ϲϬϬ

ϯϮϴ͕ϳϬϬ

ΨϲϮϱ͕ϲϬϬ

ΨϯϮϴ͕ϳϬϬ

ϭ͕ϮϳϬ͕ϮϬϬ
ϲϵ͕ϳϬϬ

ϰϭϵ͕ϮϬϬ

Ψϭ͕ϯϯϵ͕ϵϬϬ

Ψϰϭϵ͕ϮϬϬ

ϭ͕ϬϬϬ

ϭϮ͕ϭϬϬ

Ψϭ͕ϬϬϬ

ΨϭϮ͕ϭϬϬ

;ϭϰ͕ϰϬϬͿ

ϳϬ͕ϭϬϬ
Ϯϯ͕ϰϬϬ

;Ψϭϰ͕ϰϬϬͿ

Ψϵϯ͕ϱϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ

'ƌĂŶĚdŽƚĂů

ΨϬ

ϵϱϴ͕ϮϬϬ
ϭϯ͕ϰϰϲ͕ϱϬϬ
ϭ͕ϴϭϯ͕ϴϬϬ
Ϯϱ͕ϲϬϬ
ϯ͕Ϯϰϯ͕ϳϬϬ
;ϯ͕Ϯϰϯ͕ϳϬϬͿ
Ψϭϲ͕Ϯϰϰ͕ϭϬϬ

ΨϬ

Ϯ͕ϮϴϬ͕ϮϬϬ
ϭϰ͕ϵϯϮ͕ϮϬϬ
Ϯ͕Ϭϴϴ͕ϱϬϬ
ϲϮϱ͕ϵϬϬ
ϳ͕ϮϱϬ͕ϯϬϬ
;ϳ͕ϮϱϬ͕ϯϬϬͿ
Ψϭϵ͕ϵϮϲ͕ϴϬϬ

ΨϬ

ϭϰϱ͕ϭϬϬ
ϯϯϲ͕ϰϬϬ
ϭ͕ϬϬϬ
ϮϮ͕ϬϬϬ
;ϮϮ͕ϬϬϬͿ
ΨϰϴϮ͕ϱϬϬ

ΨϬ

ϭ͕ϲϯϱ͕ϳϬϬ
ϭ͕ϰϬϴ͕ϲϬϬ
ϭ͕ϯϱϯ͕ϰϬϬ
;ϭϰ͕ϰϬϬͿ
ϮϬϵ͕ϵϬϬ
;ϮϬϵ͕ϵϬϬͿ
Ψϰ͕ϯϴϯ͕ϯϬϬ











WƌĞŚŝƐƚŽƌŝĐDƵƐĞƵŵ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WƌĞŚŝƐƚŽƌŝĐDƵƐĞƵŵdŽƚĂů



ůĂŶĚŝŶŐĂŵƉƵƐ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ůĂŶĚŝŶŐĂŵƉƵƐdŽƚĂů



hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇdŽƚĂů



Ϯ tĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů
















ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů
tĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇdŽƚĂů

ϭϰϱ͕ϭϬϬ
ϯϮϯ͕ϯϬϬ
ϭ͕ϬϬϬ
ϮϮ͕ϬϬϬ
;ϮϮ͕ϬϬϬͿ
Ψϰϲϵ͕ϰϬϬ

ϭ͕ϲϯϱ͕ϳϬϬ
ϭ͕ϯϱϮ͕ϵϬϬ
ϭ͕ϯϯϬ͕ϬϬϬ
;ϭϰ͕ϰϬϬͿ
ϮϬϵ͕ϵϬϬ
;ϮϬϵ͕ϵϬϬͿ
Ψϰ͕ϯϬϰ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϯϳϲ͕ϬϴϮ͕ϭϬϬ

Ψϰ͕ϵϮϱ͕ϱϬϬ

Ψϳ͕ϵϭϬ͕ϴϬϬ

Ψϳϭϯ͕ϵϬϬ

ϲϯ͕ϰϴϵ͕ϮϬϬ
Ϯϲ͕ϲϱϰ͕ϲϬϬ
;ϯϲϰ͕ϬϬϬͿ
ϳϭϯ͕ϰϬϬ
ϳϱ͕ϰϱϵ͕ϭϬϬ

ϭ͕ϳϲϲ͕ϮϬϬ
;ϱϴϵ͕ϮϬϬͿ
ϰϴϮ͕ϴϬϬ

Ϯ͕ϲϮϯ͕ϵϬϬ

ϭϵϳ͕ϬϬϬ
ϱϯ͕ϯϬϬ

ϴϳϰ͕ϳϬϬ

ϳϵ͕ϵϬϬ

ϲϴϲ͕ϮϬϬ
ϵϰ͕Ϭϵϴ͕ϬϬϬ
;ϵϱϯ͕ϮϬϬͿ
ϭ͕ϭϵϲ͕ϮϬϬ
ϳϲ͕ϰϭϯ͕ϳϬϬ

ΨϯϯϬ͕ϮϬϬ

ΨϬ

ϰ͕Ϯϴϯ͕ϬϬϬ
;ϰ͕Ϯϴϯ͕ϬϬϬͿ
Ψϭϳϭ͕ϰϰϬ͕ϵϬϬ

ΨϬ
ΨϬ

Ϯϵϲ͕ϳϬϬ
ϵϵ͕ϳϬϬ
ϭϱϬ͕ϯϬϬ
;ϭϱϬ͕ϯϬϬͿ
Ψϯϵϲ͕ϰϬϬ
Ψϭϳϭ͕ϴϯϳ͕ϯϬϬ

ϰ͕Ϯϴϯ͕ϬϬϬ
;ϰ͕Ϯϴϯ͕ϬϬϬͿ
Ψϭϲϱ͕ϵϱϮ͕ϯϬϬ

Ϯϵϲ͕ϳϬϬ
ϵϭ͕ϯϬϬ
ϭϱϬ͕ϯϬϬ
;ϭϱϬ͕ϯϬϬͿ
Ψϯϴϴ͕ϬϬϬ
Ψϭϲϲ͕ϯϰϬ͕ϯϬϬ

Ψϭ͕ϲϱϵ͕ϴϬϬ

Ψϯ͕ϰϵϴ͕ϲϬϬ

Ψϯϰϯ͕ϵϬϬ

;ϲϯ͕ϬϬϬ͕ϬϬϬͿ
ϲϯ͕ϬϬϬ͕ϬϬϬ

ϴ͕ϰϬϬ

ΨϬ
Ψϭ͕ϲϱϵ͕ϴϬϬ

Ψϴ͕ϰϬϬ
Ψϯ͕ϱϬϳ͕ϬϬϬ

ΨϬ
ΨϯϯϬ͕ϮϬϬ

Ψϯϴϵ͕ϵϳϲ͕ϮϬϬ
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,͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
Ϯ ^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

ϭϮ͕ϮϬϱ͕ϴϬϬ
Ϯϵ͕ϴϰϬ͕ϴϬϬ
ϯϭϵ͕ϴϬϬ
ϰϴ͕ϮϬϴ͕ϬϬϬ
ϱ͕ϭϲϵ͕ϮϬϬ
;ϱ͕ϭϲϵ͕ϮϬϬͿ
ΨϵϬ͕ϱϳϰ͕ϰϬϬ

ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů

ϴϭ͕ϰϬϬ
ϭϰ͕ϱϬϬ
ϵ͕ϳϬϬ
;ϵ͕ϳϬϬͿ
Ψϵϱ͕ϵϬϬ

^ŚĂŬĞƐƉĞĂƌĞ&ĞƐƚŝǀĂů
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
^ŚĂŬĞƐƉĞĂƌĞ&ĞƐƚŝǀĂůdŽƚĂů

ϵ͕ϭϬϬ
ϭϮ͕ϱϬϬ
ΨϮϭ͕ϲϬϬ

ZƵƌĂůĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZƵƌĂůĞǀĞůŽƉŵĞŶƚdŽƚĂů
^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇdŽƚĂů
Ϯ hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů
hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϯ͕ϭϬϬ͕ϬϬϬ
Ϯϯϱ͕ϳϬϬ

Ψϯ͕ϯϯϱ͕ϳϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭ͕ϯϵϵ͕ϮϬϬ

ϭϯϳ͕ϬϬϬ
ϭϬϰ͕ϵϬϬ

ϰϲϲ͕ϭϬϬ

ϱϴ͕ϮϬϬ

Ψϭ͕ϴϲϱ͕ϯϬϬ

ΨϯϬϬ͕ϭϬϬ

;ϭϮ͕ϬϬϬ͕ϬϬϬͿ
ϭϯ͕ϬϬϬ͕ϬϬϬ

Ψϭ͕ϬϬϬ͕ϬϬϬ

ΨϬ

Ψϭ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϬ

ϯϰϮ͕ϴϬϬ
ϰϳ͕ϰϰϰ͕ϵϬϬ
ϱϱϱ͕ϱϬϬ
ϰϴ͕ϳϯϮ͕ϯϬϬ
ϱ͕ϭϲϵ͕ϮϬϬ
;ϱ͕ϭϲϵ͕ϮϬϬͿ
Ψϵϳ͕Ϭϳϱ͕ϱϬϬ

ΨϬ

ϴϭ͕ϰϬϬ
ϭϱ͕ϵϬϬ
ϵ͕ϳϬϬ
;ϵ͕ϳϬϬͿ
Ψϵϳ͕ϯϬϬ

ΨϬ

ϵ͕ϭϬϬ
ϭϮ͕ϱϬϬ
ΨϮϭ͕ϲϬϬ

ϭ͕ϰϬϬ

ΨϬ

'ƌĂŶĚdŽƚĂů

ϴϮ͕ϳϬϬ
Ϯϰ͕ϳϬϬ
ϰϮ͕ϬϬϬ
;ϰϮ͕ϬϬϬͿ
ΨϭϬϳ͕ϰϬϬ

ΨϬ

ΨϮ͕ϲϬϬ

ΨϬ

ΨϬ

ϴϮ͕ϳϬϬ
Ϯϳ͕ϯϬϬ
ϰϮ͕ϬϬϬ
;ϰϮ͕ϬϬϬͿ
ΨϭϭϬ͕ϬϬϬ

ΨϵϬ͕ϳϵϵ͕ϯϬϬ

Ψϯ͕ϯϯϱ͕ϳϬϬ

Ψϭ͕ϴϲϵ͕ϯϬϬ

ΨϯϬϬ͕ϭϬϬ

Ψϭ͕ϬϬϬ͕ϬϬϬ

Ψϵϳ͕ϯϬϰ͕ϰϬϬ

ϯ͕ϭϲϯ͕ϴϬϬ
;ϭ͕ϰϲϲ͕ϵϬϬͿ
ϯϭϰ͕ϯϬϬ

ϰ͕Ϯϳϰ͕ϬϬϬ

Ϯϭϳ͕ϭϬϬ
ϭϬϲ͕ϭϬϬ

;ϱϵ͕ϬϬϬ͕ϬϬϬͿ
ϱϵ͕ϬϬϬ͕ϬϬϬ

ϭ͕ϰϮϰ͕ϲϬϬ

ϭϱϲ͕ϭϬϬ

Ψϱ͕ϲϵϴ͕ϲϬϬ

Ψϰϳϵ͕ϯϬϬ

ΨϬ

ϱϭϴ͕ϳϬϬ
ϭϮϯ͕ϴϬϬ͕ϱϬϬ
;ϭ͕ϰϲϲ͕ϵϬϬͿ
ϭ͕ϯϭϱ͕ϮϬϬ
ϭϯϴ͕ϭϮϲ͕ϰϬϬ
ϮϮ͕ϯϯϵ͕ϰϬϬ
;ϮϮ͕ϯϯϵ͕ϰϬϬͿ
ΨϮϲϮ͕Ϯϵϯ͕ϵϬϬ

ΨϬ

ϭϯϴ͕ϵϬϬ
ϰϱ͕ϮϬϬ
ϭϮ͕ϴϬϬ
;ϭϮ͕ϴϬϬͿ
Ψϭϴϰ͕ϭϬϬ

ΨϬ

ΨϮϲϮ͕ϰϳϴ͕ϬϬϬ

ϱϵ͕ϯϬϭ͕ϲϬϬ
ϱϳ͕Ϯϱϲ͕ϲϬϬ
ϭ͕ϬϬϬ͕ϵϬϬ
ϭϯϲ͕ϱϰϱ͕ϳϬϬ
ϮϮ͕ϯϯϵ͕ϰϬϬ
;ϮϮ͕ϯϯϵ͕ϰϬϬͿ
ΨϮϱϰ͕ϭϬϰ͕ϴϬϬ

Ϯ͕ϲϬϬ

ΨϮ͕Ϭϭϭ͕ϮϬϬ

ϭϯϴ͕ϵϬϬ
ϰϬ͕ϰϬϬ
ϭϮ͕ϴϬϬ
;ϭϮ͕ϴϬϬͿ
Ψϭϳϵ͕ϯϬϬ

ΨϬ

Ψϰ͕ϴϬϬ

ΨϮϱϰ͕Ϯϴϰ͕ϭϬϬ

ΨϮ͕Ϭϭϭ͕ϮϬϬ

Ψϱ͕ϳϬϯ͕ϰϬϬ

ϰ͕ϴϬϬ

ΨϬ
Ψϰϳϵ͕ϯϬϬ







Office of the Legislative Fiscal Analyst

4-33

Higher Education

Budget of the State of Utah

 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ

























,͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
Ϯ ^ŶŽǁŽůůĞŐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů
^ŶŽǁŽůůĞŐĞͲd
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
^ŶŽǁŽůůĞŐĞͲddŽƚĂů
^ŶŽǁŽůůĞŐĞdŽƚĂů
Ϯ ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

ϭ͕ϳϳϭ͕ϬϬϬ
Ϯϰ͕ϱϱϰ͕ϭϬϬ
ϭϴϬ͕ϵϬϬ
ϭϭ͕ϴϱϲ͕ϭϬϬ
ϯ͕ϯϱϯ͕ϲϬϬ
;ϯ͕ϯϱϯ͕ϲϬϬͿ
Ψϯϴ͕ϯϲϮ͕ϭϬϬ

ϯϮ͕ϬϬϬ
ΨϯϮ͕ϬϬϬ

ϭ͕Ϯϱϲ͕ϮϬϬ
ϭϲϲ͕ϲϬϬ
Ψϭ͕ϰϮϮ͕ϴϬϬ
Ψϯϵ͕ϴϭϲ͕ϵϬϬ

Ϯ͕ϴϲϬ͕ϯϬϬ
ϯϳ͕ϰϳϰ͕ϴϬϬ
Ϯϴϵ͕ϴϬϬ
ϯϮ͕ϳϲϱ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
Ϯ͕ϵϭϱ͕ϰϬϬ
;Ϯ͕ϵϭϱ͕ϰϬϬͿ
Ψϳϯ͕ϱϯϵ͕ϵϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϱϴϴ͕ϭϬϬ

ϭϱ͕ϰϬϬ
ϱϯ͕ϮϬϬ

ϭϵϱ͕ϵϬϬ

ϭϰ͕ϮϬϬ

ΨϲϮϭ͕ϵϬϬ

Ψϳϴϰ͕ϬϬϬ

ΨϴϮ͕ϴϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϯϮ͕ϬϬϬ
ΨϯϮ͕ϬϬϬ

ϱϬϴ͕ϴϬϬ
ϭϭϯ͕ϭϬϬ

ϭ͕ϳϴϲ͕ϰϬϬ
Ϯϱ͕ϳϬϰ͕ϮϬϬ
Ϯϵϰ͕ϬϬϬ
ϭϮ͕Ϭϲϲ͕ϮϬϬ
ϯ͕ϯϱϯ͕ϲϬϬ
;ϯ͕ϯϱϯ͕ϲϬϬͿ
Ψϯϵ͕ϴϱϬ͕ϴϬϬ

ΨϬ

ϯϵ͕ϯϬϬ
Ψϯϵ͕ϯϬϬ

ΨϬ

ΨϬ

ϭ͕Ϯϱϲ͕ϮϬϬ
ϮϬϱ͕ϵϬϬ
Ψϭ͕ϰϲϮ͕ϭϬϬ

ΨϲϮϭ͕ϵϬϬ

ΨϴϮϯ͕ϯϬϬ

ΨϴϮ͕ϴϬϬ

ΨϬ

Ψϰϭ͕ϯϰϰ͕ϵϬϬ

ϭ͕ϵϰϭ͕ϭϬϬ
;ϴϮϭ͕ϯϬϬͿ
ϵϰ͕ϵϬϬ

ϭ͕ϭϰϱ͕ϬϬϬ

ϯϲ͕ϰϬϬ
ϴϴ͕ϲϬϬ

ϯϳϴ͕ϰϬϬ

ϰϰ͕ϲϬϬ

Ψϭ͕Ϯϭϰ͕ϳϬϬ

Ψϭ͕ϱϮϯ͕ϰϬϬ

Ψϭϲϵ͕ϲϬϬ

ΨϬ

Ϯ͕ϴϵϲ͕ϳϬϬ
ϰϬ͕ϲϰϵ͕ϱϬϬ
;ϴϮϭ͕ϯϬϬͿ
ϯϴϰ͕ϳϬϬ
ϯϯ͕ϭϴϴ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
Ϯ͕ϵϭϱ͕ϰϬϬ
;Ϯ͕ϵϭϱ͕ϰϬϬͿ
Ψϳϲ͕ϰϰϳ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϱ͕ϱϬϬ
ΨϮϱ͕ϱϬϬ

ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů

Ϯϱ͕ϱϬϬ
ΨϮϱ͕ϱϬϬ

ŝŽŶWĂƌŬŵƉŚŝƚŚĞĂƚĞƌ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŝŽŶWĂƌŬŵƉŚŝƚŚĞĂƚĞƌdŽƚĂů

ϰϳ͕ϬϬϬ
ϭϬ͕ϮϬϬ
ϯϰ͕ϮϬϬ
ϰ͕ϱϬϬ
;ϰ͕ϱϬϬͿ
Ψϵϭ͕ϰϬϬ

ΨϬ

Ψϭ͕ϭϬϬ

ΨϬ

ΨϬ

ϰϳ͕ϬϬϬ
ϭϬ͕ϵϬϬ
ϯϰ͕ϲϬϬ
ϰ͕ϱϬϬ
;ϰ͕ϱϬϬͿ
ΨϵϮ͕ϱϬϬ

Ψϳϯ͕ϲϱϲ͕ϴϬϬ

Ψϭ͕Ϯϭϰ͕ϳϬϬ

Ψϭ͕ϱϮϰ͕ϱϬϬ

Ψϭϲϵ͕ϲϬϬ

ΨϬ

Ψϳϲ͕ϱϲϱ͕ϲϬϬ

ϱϭϳ͕ϱϬϬ
ϰϬϵ͕ϯϬϬ

Ϯ͕ϯϰϰ͕ϬϬϬ

ϲϴ͕ϮϬϬ
ϭϱϱ͕ϰϬϬ

;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
ϭϬ͕ϬϲϬ͕ϬϬϬ

ϳϴϭ͕ϰϬϬ

ϲϱ͕ϯϬϬ

Ψϯ͕ϭϮϱ͕ϰϬϬ

ΨϮϴϴ͕ϵϬϬ

ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇdŽƚĂů

Ϯ ^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ

ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ

ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ

ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů


ΨϬ

ϳϬϬ
ϰϬϬ



ϭϬ͕ϳϯϳ͕ϯϬϬ
ϴϯ͕ϵϮϳ͕ϮϬϬ
ϳϳϴ͕ϵϬϬ
ϱϵ͕Ϭϯϭ͕ϵϬϬ
ϰ͕ϵϬϳ͕ϴϬϬ
;ϰ͕ϵϬϳ͕ϴϬϬͿ
Ψϭϱϰ͕ϰϳϱ͕ϯϬϬ

ΨϵϮϲ͕ϴϬϬ

ΨϲϬ͕ϬϬϬ

ϴϬϱ͕ϱϬϬ
ϵϳ͕ϬϬϰ͕ϭϬϬ
ϭ͕ϭϴϴ͕ϮϬϬ
ϱϵ͕ϴϳϴ͕ϲϬϬ
ϰ͕ϵϬϳ͕ϴϬϬ
;ϰ͕ϵϬϳ͕ϴϬϬͿ
Ψϭϱϴ͕ϴϳϲ͕ϰϬϬ
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,͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
'ĞŶĞƌĂů&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů

ϭϳϴ͕ϰϬϬ
;ϭ͕ϴϬϬͿ
ϭ͕ϴϬϬ
Ψϭϳϴ͕ϰϬϬ

^ĐŚŽŽůŽĨƉƉůŝĞĚdĞĐŚŶŽůŽŐǇ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ĐŚŽŽůŽĨƉƉůŝĞĚdĞĐŚŶŽůŽŐǇdŽƚĂů

ϰ͕ϭϰϬ͕ϮϬϬ
Ϯ͕ϳϬϲ͕ϮϬϬ
ϭ͕ϬϮϴ͕ϲϬϬ
ϳϱϲ͕ϳϬϬ
;ϳϱϲ͕ϳϬϬͿ
Ψϳ͕ϴϳϱ͕ϬϬϬ

ΨϬ

ΨϭϴϮ͕ϰϬϬ

ΨϭϲϮ͕ϱϮϴ͕ϳϬϬ

ΨϵϮϲ͕ϴϬϬ

Ψϯ͕ϯϬϳ͕ϴϬϬ

ΨϮϴϴ͕ϵϬϬ

ΨϲϬ͕ϬϬϬ

ϳϬ͕ϵϬϬ

ϱϯ͕ϰϬϬ
ϭϰ͕ϬϬϬ

ϱ͕ϴϬϬ

Ψϲϳ͕ϰϬϬ

Ψϱ͕ϴϬϬ

^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞdŽƚĂů
Ϯ ^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
^ƚƵĚĞŶƚƐƐŝƐƚĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚƵĚĞŶƚƐƐŝƐƚĂŶĐĞdŽƚĂů

ϯ͕Ϭϲϳ͕ϵϬϬ
ϴϭϬ͕ϯϬϬ
Ϯ͕ϭϰϵ͕ϲϬϬ
;Ϯ͕ϭϰϵ͕ϲϬϬͿ
Ψϯ͕ϴϳϴ͕ϮϬϬ

ϳ͕ϱϴϰ͕ϱϬϬ
ϮϬ͕ϯϭϵ͕ϳϬϬ
ϭϭϱ͕ϴϬϬ
;ϭϭϱ͕ϴϬϬͿ
ΨϮϳ͕ϵϬϰ͕ϮϬϬ

^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚƵĚĞŶƚ^ƵƉƉŽƌƚdŽƚĂů

ϲϴϴ͕ϮϬϬ
ϴϳϳ͕ϵϬϬ
ϯϱ͕ϰϬϬ
;ϯϱ͕ϰϬϬͿ
Ψϭ͕ϱϲϲ͕ϭϬϬ

dĞĐŚŶŽůŽŐǇ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
dĞĐŚŶŽůŽŐǇdŽƚĂů

ϯ͕ϵϵϳ͕ϮϬϬ
ϯ͕ϵϴϲ͕ϯϬϬ
ϳϯ͕ϰϬϬ
;ϳϯ͕ϰϬϬͿ
Ψϳ͕ϵϴϯ͕ϱϬϬ

ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚdŽƚĂů

ϯϱϮ͕ϯϬϬ
Ϯϱ͕ϳϬϬ
ϯϭϳ͕ϲϬϬ
;ϯϭϳ͕ϲϬϬͿ
Ψϯϳϴ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϳϴ͕ϰϬϬ
;ϭ͕ϴϬϬͿ
ϭ͕ϴϬϬ
Ψϭϳϴ͕ϰϬϬ

ΨϬ

ϰ͕ϭϰϬ͕ϮϬϬ
Ϯ͕ϴϴϴ͕ϲϬϬ
ϭ͕ϬϮϴ͕ϲϬϬ
ϳϱϲ͕ϳϬϬ
;ϳϱϲ͕ϳϬϬͿ
Ψϴ͕Ϭϱϳ͕ϰϬϬ

ϭϴϮ͕ϰϬϬ

ΨϬ

ΨϳϬ͕ϵϬϬ

ΨϬ

ϰϬ͕ϬϬϬ
Ϯ͕ϲϬϰ͕ϭϬϬ

ϴ͕ϯϬϬ

ΨϬ

Ψϴ͕ϯϬϬ

ΨϬ

Ψϭϴ͕ϱϬϬ

ΨϬ

ΨϬ

ϱ͕ϬϬϬ͕ϬϬϬ

ϴ͕ϰϬϬ

Ψϱ͕ϬϬϬ͕ϬϬϬ

Ψϴ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭϲϳ͕ϭϭϮ͕ϮϬϬ

ϯ͕ϭϵϮ͕ϮϬϬ
ϴϯϬ͕ϭϬϬ
Ϯ͕ϭϰϵ͕ϲϬϬ
;Ϯ͕ϭϰϵ͕ϲϬϬͿ
Ψϰ͕ϬϮϮ͕ϯϬϬ

ΨϮ͕ϲϰϰ͕ϭϬϬ

ϳ͕ϲϮϰ͕ϱϬϬ
ϮϮ͕ϵϯϮ͕ϭϬϬ
ϭϭϱ͕ϴϬϬ
;ϭϭϱ͕ϴϬϬͿ
ΨϯϬ͕ϱϱϲ͕ϲϬϬ

ΨϬ

ϲϴϴ͕ϮϬϬ
ϴϵϲ͕ϰϬϬ
ϯϱ͕ϰϬϬ
;ϯϱ͕ϰϬϬͿ
Ψϭ͕ϱϴϰ͕ϲϬϬ

ΨϬ

ϯ͕ϵϵϳ͕ϮϬϬ
ϯ͕ϵϴϲ͕ϯϬϬ
ϳϯ͕ϰϬϬ
;ϳϯ͕ϰϬϬͿ
Ψϳ͕ϵϴϯ͕ϱϬϬ

ΨϬ

ϯϱϮ͕ϯϬϬ
ϱ͕Ϭϯϰ͕ϭϬϬ
ϯϭϳ͕ϲϬϬ
;ϯϭϳ͕ϲϬϬͿ
Ψϱ͕ϯϴϲ͕ϰϬϬ

ϭϴ͕ϱϬϬ

ΨϬ

'ƌĂŶĚdŽƚĂů
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,͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ĚƵĐĂƚŝŽŶǆĐĞůůĞŶĐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶǆĐĞůůĞŶĐĞdŽƚĂů

ϵϮϱ͕ϵϬϬ
ϴ͕ϯϱϬ͕ϬϬϬ
ϭ͕ϳϴϬ͕ϳϬϬ
;ϭ͕ϳϴϬ͕ϳϬϬͿ
Ψϵ͕Ϯϳϱ͕ϵϬϬ

DĂƚŚŽŵƉĞƚĞŶĐǇ/ŶŝƚŝĂƚŝǀĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
DĂƚŚŽŵƉĞƚĞŶĐǇ/ŶŝƚŝĂƚŝǀĞdŽƚĂů

ϭ͕ϵϮϱ͕ϴϬϬ
ϭ͕Ϭϵϵ͕ϬϬϬ
;ϭ͕Ϭϵϵ͕ϬϬϬͿ
Ψϭ͕ϵϮϱ͕ϴϬϬ

DĞĚŝĐĂůĚƵĐĂƚŝŽŶŽƵŶĐŝů
'ĞŶĞƌĂů&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
DĞĚŝĐĂůĚƵĐĂƚŝŽŶŽƵŶĐŝůdŽƚĂů

ϭ͕ϴϮϭ͕ϳϬϬ
ϱϬϬ͕ϬϬϬ
ϯϵϴ͕ϭϬϬ
;ϯϵϴ͕ϭϬϬͿ
ΨϮ͕ϯϮϭ͕ϳϬϬ

ΨϬ

Ψϭϲ͕ϮϬϬ

Ψϱϱ͕Ϯϯϯ͕ϰϬϬ

ΨϮϴ͕ϭϱϬ͕ϬϬϬ

ΨϭϯϮ͕ϳϬϬ

Ψϲϳ͕ϰϬϬ

ϭ͕ϮϬϯ͕ϱϬϬ
ϭϱϲ͕ϳϬϬ

ϯϲϲ͕ϲϬϬ

ϰ͕ϴϬϬ
ϭϬ͕ϵϬϬ

Ϯϳ͕ϬϬϬ͕ϬϬϬ
;ϯ͕ϴϱϬ͕ϬϬϬͿ

ϭϬ͕ϬϬϬ

ΨϮϯ͕ϭϱϬ͕ϬϬϬ

ΨϭϬ͕ϬϬϬ

ΨϬ

ΨϬ

Ϯϳ͕ϵϯϱ͕ϵϬϬ
ϰ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϳϴϬ͕ϳϬϬ
;ϭ͕ϳϴϬ͕ϳϬϬͿ
ΨϯϮ͕ϰϯϱ͕ϵϬϬ

ΨϬ

ϭ͕ϵϮϲ͕ϮϬϬ
ϭ͕Ϭϵϵ͕ϬϬϬ
;ϭ͕Ϭϵϵ͕ϬϬϬͿ
Ψϭ͕ϵϮϲ͕ϮϬϬ

ΨϬ

ϭ͕ϴϯϳ͕ϵϬϬ
ϱϬϬ͕ϬϬϬ
ϯϵϴ͕ϭϬϬ
;ϯϵϴ͕ϭϬϬͿ
ΨϮ͕ϯϯϳ͕ϵϬϬ

ϰϬϬ

ΨϬ

ΨϰϬϬ

ΨϬ

'ƌĂŶĚdŽƚĂů











^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐdŽƚĂů
Ϯ hƚĂŚ^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂůŽůůĞŐĞƐ
ƌŝĚŐĞƌůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ƌŝĚŐĞƌůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů

ϰ͕Ϯϭϳ͕ϰϬϬ
ϵ͕ϴϰϰ͕ϲϬϬ
ϭ͕ϯϳϬ͕ϴϬϬ
ϳ͕ϮϬϬ
;ϳ͕ϮϬϬͿ
Ψϭϱ͕ϰϯϮ͕ϴϬϬ

ϭϲ͕ϮϬϬ

ΨϬ

ΨϮ͕ϲϰϵ͕ϵϬϬ

Ψϴϲ͕Ϯϯϯ͕ϰϬϬ

ΨϬ

ϰ͕ϮϮϮ͕ϮϬϬ
ϭϭ͕ϰϮϱ͕ϲϬϬ
ϭϱϲ͕ϳϬϬ
ϭ͕ϯϳϮ͕ϰϬϬ
ϳ͕ϮϬϬ
;ϳ͕ϮϬϬͿ
Ψϭϳ͕ϭϳϲ͕ϵϬϬ

ΨϬ

ϰ͕Ϯϲϯ͕ϮϬϬ
ϭϱ͕Ϭϰϭ͕ϭϬϬ
;ϰϴϭ͕ϱϬϬͿ
ϭ͕ϴϱϮ͕ϲϬϬ
Ϯϰϵ͕ϮϬϬ
;ϯϯ͕ϰϬϬͿ
ΨϮϬ͕ϴϵϭ͕ϮϬϬ

ΨϬ

ϴϰ͕ϯϬϬ
ϴ͕ϳϬϮ͕ϳϬϬ
ϴϴ͕ϳϬϬ
ϯϱϭ͕ϱϬϬ
Ψϵ͕ϮϮϳ͕ϮϬϬ

ΨϬ

ϭϱ͕ϭϯϭ͕ϲϬϬ
;ϱϮϴ͕ϭϬϬͿ
ϭ͕ϭϰϭ͕ϱϬϬ
Ψϭϱ͕ϳϰϱ͕ϬϬϬ

ϭ͕ϲϬϬ

Ψϭ͕ϯϲϬ͕ϮϬϬ

Ψϯϲϲ͕ϲϬϬ

Ψϭϳ͕ϯϬϬ

Ϯ͕Ϭϱϱ͕ϲϬϬ
ϭϳϵ͕ϴϬϬ

ϰϬϮ͕ϴϬϬ

ϱ͕ϭϬϬ
ϭϰ͕ϳϬϬ













ĂǀŝƐdĞĐŚŶŝĐĂůŽůůĞŐĞ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĂǀŝƐdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů
ŝǆŝĞdĞĐŚŶŝĐĂůŽůůĞŐĞ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŝǆŝĞdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů
DŽƵŶƚĂŝŶůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
DŽƵŶƚĂŝŶůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů

ϰ͕Ϯϱϴ͕ϭϬϬ
ϭϮ͕ϱϲϴ͕ϬϬϬ
;ϲϲϭ͕ϯϬϬͿ
ϭ͕ϴϱϬ͕ϰϬϬ
Ϯϰϵ͕ϮϬϬ
;ϯϯ͕ϰϬϬͿ
Ψϭϴ͕Ϯϯϭ͕ϬϬϬ

ϴϰ͕ϮϬϬ
ϳ͕ϲϭϮ͕ϬϬϬ
ϯϱϭ͕ϭϬϬ
Ψϴ͕Ϭϰϳ͕ϯϬϬ

ϭϮ͕ϵϯϭ͕ϱϬϬ
;ϲϴϯ͕ϳϬϬͿ
ϭ͕ϭϰϬ͕ϰϬϬ
Ψϭϯ͕ϯϴϴ͕ϮϬϬ

Ϯ͕ϮϬϬ

ΨϮ͕Ϯϯϱ͕ϰϬϬ

ΨϰϬϮ͕ϴϬϬ

ΨϮϮ͕ϬϬϬ

ϵϬϯ͕ϳϬϬ
ϴϴ͕ϳϬϬ

ϭϳϳ͕ϴϬϬ

ϭϬϬ
ϵ͕ϮϬϬ

ΨϵϵϮ͕ϰϬϬ

Ψϭϳϳ͕ϴϬϬ

ϰϬϬ
Ψϵ͕ϳϬϬ

ϭ͕ϴϴϴ͕ϬϬϬ
ϭϱϱ͕ϲϬϬ

ϯϬϬ͕ϯϬϬ

ϭϭ͕ϴϬϬ

ΨϮ͕Ϭϰϯ͕ϲϬϬ

ΨϯϬϬ͕ϯϬϬ

ϭ͕ϭϬϬ
ΨϭϮ͕ϵϬϬ
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,͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
KŐĚĞŶͲtĞďĞƌdĞĐŚŶŝĐĂůŽůůĞŐĞ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
KŐĚĞŶͲtĞďĞƌdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů
^ŽƵƚŚǁĞƐƚdĞĐŚŶŝĐĂůŽůůĞŐĞ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ŽƵƚŚǁĞƐƚdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů
dŽŽĞůĞdĞĐŚŶŝĐĂůŽůůĞŐĞ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dŽŽĞůĞdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů
hŝŶƚĂŚĂƐŝŶdĞĐŚŶŝĐĂůŽůůĞŐĞ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
hŝŶƚĂŚĂƐŝŶdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů
h^dĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
h^dĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
hƚĂŚ^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂůŽůůĞŐĞƐdŽƚĂů
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
Ϯ ^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
WĞƌĨŽƌŵĂŶĐĞ&ƵŶĚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚd
^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐdŽƚĂů



ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů



'ƌĂŶĚdŽƚĂů

ϱ͕ϭϱϮ͕ϯϬϬ
ϭϬ͕ϰϵϮ͕ϵϬϬ
ϭ͕ϲϵϱ͕ϳϬϬ
ϭϲ͕ϱϬϬ
Ψϭϳ͕ϯϱϳ͕ϰϬϬ

ϭϲϰ͕ϰϬϬ
ϱ͕ϯϭϴ͕ϵϬϬ
ϱϰϴ͕ϮϬϬ
Ψϲ͕Ϭϯϭ͕ϱϬϬ

ϴϲϭ͕ϱϬϬ
ϯ͕ϰϮϯ͕ϭϬϬ
Ϯϰϴ͕ϯϬϬ
Ψϰ͕ϱϯϮ͕ϵϬϬ

ϭ͕ϯϬϮ͕ϴϬϬ
ϲ͕ϵϰϴ͕ϯϬϬ
ϰϯϰ͕ϬϬϬ
;ϭϬ͕ϬϬϬͿ
Ψϴ͕ϲϳϱ͕ϭϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϭ͕ϯϲϴ͕ϬϬϬ
ϭϱϴ͕ϱϬϬ

ϯϰϱ͕ϯϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϳ͕ϱϬϬ
ϭϰ͕ϴϬϬ

ΨϬ

ϱ͕ϭϱϵ͕ϴϬϬ
ϭϮ͕ϮϮϭ͕ϬϬϬ
ϭϱϴ͕ϱϬϬ
ϭ͕ϲϵϴ͕ϮϬϬ
ϭϲ͕ϱϬϬ
Ψϭϵ͕Ϯϱϰ͕ϬϬϬ

ΨϬ

ϭϲϰ͕ϲϬϬ
ϲ͕ϬϮϰ͕ϱϬϬ
ϴϰ͕ϵϬϬ
ϱϰϴ͕ϴϬϬ
Ψϲ͕ϴϮϮ͕ϴϬϬ

ΨϬ

ϴϲϮ͕ϭϬϬ
ϰ͕Ϭϵϰ͕ϵϬϬ
Ϯϯϱ͕ϭϬϬ
Ϯϰϴ͕ϰϬϬ
Ψϱ͕ϰϰϬ͕ϱϬϬ

ΨϬ

ϭ͕ϯϬϰ͕ϲϬϬ
ϴ͕ϯϬϳ͕ϬϬϬ
ϭϵϮ͕ϱϬϬ
ϰϯϰ͕ϲϬϬ
;ϭϬ͕ϬϬϬͿ
ΨϭϬ͕ϮϮϴ͕ϳϬϬ

Ϯ͕ϱϬϬ
Ψϭ͕ϱϮϲ͕ϱϬϬ

Ψϯϰϱ͕ϯϬϬ

ΨϮϰ͕ϴϬϬ

ϱϵϱ͕ϴϬϬ
ϴϰ͕ϵϬϬ

ϭϬϰ͕ϳϬϬ

ϮϬϬ
ϱ͕ϭϬϬ

ΨϲϴϬ͕ϳϬϬ

ΨϭϬϰ͕ϳϬϬ

ϲϬϬ
Ψϱ͕ϵϬϬ

ϱϱϳ͕ϮϬϬ
Ϯϯϱ͕ϭϬϬ

ϭϭϮ͕ϰϬϬ

ϲϬϬ
Ϯ͕ϮϬϬ

ΨϳϵϮ͕ϯϬϬ

ΨϭϭϮ͕ϰϬϬ

ϭϬϬ
ΨϮ͕ϵϬϬ

ϭ͕ϭϱϵ͕ϴϬϬ
ϭϵϮ͕ϱϬϬ

ϭϴϵ͕ϳϬϬ

ϭ͕ϴϬϬ
ϵ͕ϮϬϬ
ϲϬϬ

Ψϭ͕ϯϱϮ͕ϯϬϬ

Ψϭϴϵ͕ϳϬϬ

Ψϭϭ͕ϲϬϬ

'ƌĂŶĚdŽƚĂů

Ϯ͕ϴϱϬ͕ϱϬϬ
ϳ͕ϱϬϮ͕ϴϬϬ
ϭ͕ϲϱϬ͕ϬϬϬ
ΨϭϮ͕ϬϬϯ͕ϯϬϬ

;ϯ͕ϯϴϳ͕ϳϬϬͿ

ϰϬ͕ϲϬϬ

Ϯϳ͕ϲϬϬ
ϭϮϭ͕ϬϬϬ

;Ψϯ͕ϯϴϳ͕ϳϬϬͿ

ΨϰϬ͕ϲϬϬ

Ψϭϰϴ͕ϲϬϬ

ΨϬ

Ϯ͕ϴϳϴ͕ϭϬϬ
ϰ͕Ϯϳϲ͕ϳϬϬ
ϭ͕ϲϱϬ͕ϬϬϬ
Ψϴ͕ϴϬϰ͕ϴϬϬ

ΨϭϬϯ͕ϲϵϵ͕ϱϬϬ

Ψϳ͕ϱϵϱ͕ϳϬϬ

ΨϮ͕ϬϰϬ͕ϮϬϬ

ΨϮϱϱ͕ϳϬϬ

ΨϬ

Ψϭϭϯ͕ϱϵϭ͕ϭϬϬ

Ψϭ͕ϵϴϮ͕ϱϭϬ͕ϱϬϬ

Ψϱϴ͕ϵϯϭ͕ϲϬϬ

Ψϰϭ͕Ϯϳϵ͕ϳϬϬ

Ψϯ͕ϴϱϲ͕ϲϬϬ

Ψϭϭ͕Ϭϯϯ͕ϴϬϬ

ΨϮ͕Ϭϵϳ͕ϲϭϮ͕ϮϬϬ

ϭϲ͕ϱϬϬ͕ϬϬϬ
Ψϭϲ͕ϱϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϲ͕ϱϬϬ͕ϬϬϬ
Ψϭϲ͕ϱϬϬ͕ϬϬϬ

Ψϭϲ͕ϱϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭϲ͕ϱϬϬ͕ϬϬϬ

Ψϭϲ͕ϱϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭϲ͕ϱϬϬ͕ϬϬϬ

Ψϭ͕ϵϵϵ͕ϬϭϬ͕ϱϬϬ

Ψϱϴ͕ϵϯϭ͕ϲϬϬ

Ψϰϭ͕Ϯϳϵ͕ϳϬϬ

Ψϯ͕ϴϱϲ͕ϲϬϬ

Ψϭϭ͕Ϭϯϯ͕ϴϬϬ

ΨϮ͕ϭϭϰ͕ϭϭϮ͕ϮϬϬ
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^ĂůĂƌǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
Ϯ hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů























ΨϬ

ΨϬ

ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ

ϭ͕ϰϬϬ
Ψϭ͕ϰϬϬ

ΨϬ

ΨϬ

ϭϬ͕ϵϬϬ
ΨϭϬ͕ϵϬϬ

^ĐŚŽŽůŽĨDĞĚŝĐŝŶĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ĐŚŽŽůŽĨDĞĚŝĐŝŶĞdŽƚĂů

ϴϱϮ͕ϯϬϬ
Ϯϴϰ͕ϬϬϬ
Ψϭ͕ϭϯϲ͕ϯϬϬ

ϭϯϮ͕ϱϬϬ
ϰϰ͕ϮϬϬ
Ψϭϳϲ͕ϳϬϬ

ΨϬ

ΨϬ

ϵϴϰ͕ϴϬϬ
ϯϮϴ͕ϮϬϬ
Ψϭ͕ϯϭϯ͕ϬϬϬ

hŶŝǀĞƌƐŝƚǇ,ŽƐƉŝƚĂů
ĚƵĐĂƚŝŽŶ&ƵŶĚ
hŶŝǀĞƌƐŝƚǇ,ŽƐƉŝƚĂůdŽƚĂů

ϭϮϰ͕ϬϬϬ
ΨϭϮϰ͕ϬϬϬ

Ϯϭ͕ϱϬϬ
ΨϮϭ͕ϱϬϬ

ΨϬ

ΨϬ

ϭϰϱ͕ϱϬϬ
Ψϭϰϱ͕ϱϬϬ

^ĐŚŽŽůŽĨĞŶƚŝƐƚƌǇ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ĐŚŽŽůŽĨĞŶƚŝƐƚƌǇdŽƚĂů

ϲϲ͕ϬϬϬ
ϮϮ͕ϬϬϬ
Ψϴϴ͕ϬϬϬ

ϭϭ͕ϮϬϬ
ϯ͕ϳϬϬ
Ψϭϰ͕ϵϬϬ

ΨϬ

ΨϬ

ϳϳ͕ϮϬϬ
Ϯϱ͕ϳϬϬ
ΨϭϬϮ͕ϵϬϬ

WƵďůŝĐ^ĞƌǀŝĐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
WƵďůŝĐ^ĞƌǀŝĐĞdŽƚĂů

ϯϲ͕ϬϬϬ
Ψϯϲ͕ϬϬϬ

ϱ͕ϵϬϬ
Ψϱ͕ϵϬϬ

ΨϬ

ΨϬ

ϰϭ͕ϵϬϬ
Ψϰϭ͕ϵϬϬ

^ƚĂƚĞǁŝĚĞdsĚŵŝŶŝƐƚƌĂƚŝŽŶ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
^ƚĂƚĞǁŝĚĞdsĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

ϱϭ͕ϳϬϬ
Ψϱϭ͕ϳϬϬ

ϭϭ͕ϭϬϬ
Ψϭϭ͕ϭϬϬ

ΨϬ

ΨϬ

ϲϮ͕ϴϬϬ
ΨϲϮ͕ϴϬϬ

WŽŝƐŽŶŽŶƚƌŽůĞŶƚĞƌ
'ĞŶĞƌĂů&ƵŶĚ
WŽŝƐŽŶŽŶƚƌŽůĞŶƚĞƌdŽƚĂů

ϲϮ͕ϳϬϬ
ΨϲϮ͕ϳϬϬ

ϭϬ͕ϬϬϬ
ΨϭϬ͕ϬϬϬ

ΨϬ

ΨϬ

ϳϮ͕ϳϬϬ
ΨϳϮ͕ϳϬϬ

Ϯ͕ϱϬϬ
ΨϮ͕ϱϬϬ

ϰϬϬ
ΨϰϬϬ

ΨϬ

ΨϬ

Ϯ͕ϵϬϬ
ΨϮ͕ϵϬϬ

ZŽĐŬǇDŽƵŶƚĂŝŶĞŶƚĞƌĨŽƌKĐĐƵƉĂƚŝŽŶĂůĂŶĚŶǀŝƌŽŶŵĞŶƚĂů,ĞĂůƚŚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ϯ͕ϳϬϬ
ZŽĐŬǇDŽƵŶƚĂŝŶĞŶƚĞƌĨŽƌKĐĐƵƉĂƚŝŽŶĂůĂŶĚŶǀŝƌŽŶŵĞŶƚĂů
Ψϯ͕ϳϬϬ

ϵϬϬ
ΨϵϬϬ

ΨϬ

ΨϬ

ϰ͕ϲϬϬ
Ψϰ͕ϲϬϬ

ΨϭϮ͕Ϯϲϳ͕ϰϬϬ

ΨϮ͕ϭϵϯ͕ϯϬϬ

ΨϬ

ΨϬ

Ψϭϰ͕ϰϲϬ͕ϳϬϬ

ϯ͕ϰϴϳ͕ϬϬϬ
ϭ͕ϭϱϭ͕ϬϬϬ
Ψϰ͕ϲϯϴ͕ϬϬϬ

ϵϮϰ͕ϱϬϬ
ϯϬϱ͕ϭϬϬ
Ψϭ͕ϮϮϵ͕ϲϬϬ

ΨϬ

ϰ͕ϰϭϭ͕ϱϬϬ
ϭ͕ϰϱϲ͕ϭϬϬ
Ψϱ͕ϴϲϳ͕ϲϬϬ

ϭϴϰ͕ϬϬϬ
ϲϭ͕ϯϬϬ
ΨϮϰϱ͕ϯϬϬ

ϰϳ͕ϲϬϬ
ϭϱ͕ϵϬϬ
Ψϲϯ͕ϱϬϬ

ΨϬ

Ϯϯϭ͕ϲϬϬ
ϳϳ͕ϮϬϬ
ΨϯϬϴ͕ϴϬϬ

Ϯ hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů




h^hͲĂƐƚĞƌŶĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
h^hͲĂƐƚĞƌŶĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů




dŽƚĂů,͘͘ϴ

ϵ͕ϱϰϴ͕ϭϬϬ
ϯ͕ϭϱϱ͕ϰϬϬ
ΨϭϮ͕ϳϬϯ͕ϱϬϬ

hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚdŽƚĂů



KƚŚĞƌ

ϭ͕ϰϲϲ͕ϭϬϬ
ϰϴϰ͕ϰϬϬ
Ψϭ͕ϵϱϬ͕ϱϬϬ

ĞŶƚĞƌŽŶŐŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
ĞŶƚĞƌŽŶŐŝŶŐdŽƚĂů



ZĞƚŝƌĞŵĞŶƚ

ϴ͕ϬϴϮ͕ϬϬϬ
Ϯ͕ϲϳϭ͕ϬϬϬ
ΨϭϬ͕ϳϱϯ͕ϬϬϬ

ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů



,ĞĂůƚŚĐĂƌĞ

ΨϬ

ΨϬ
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Higher Education

^ĂůĂƌǇ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů
h^hͲĂƐƚĞƌŶĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
h^hͲĂƐƚĞƌŶĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶdŽƚĂů

ϯϬϬ
ΨϯϬϬ

,ĞĂůƚŚĐĂƌĞ

ΨϬ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ

ΨϬ

ΨϬ

ϯϬϬ
ΨϯϬϬ

ΨϬ

ΨϬ

ϯϯ͕ϰϬϬ
Ψϯϯ͕ϰϬϬ

Ϯϲ͕ϱϬϬ
ΨϮϲ͕ϱϬϬ

ϲ͕ϵϬϬ
Ψϲ͕ϵϬϬ

ϰϳϱ͕ϵϬϬ
ϭϯϭ͕ϬϬϬ
ΨϲϬϲ͕ϵϬϬ

ϭϬϴ͕ϲϬϬ
Ϯϴ͕ϱϬϬ
Ψϭϯϳ͕ϭϬϬ

ΨϬ

ΨϬ

ϱϴϰ͕ϱϬϬ
ϭϱϵ͕ϱϬϬ
Ψϳϰϰ͕ϬϬϬ

ϴϱ͕ϬϬϬ
Ψϴϱ͕ϬϬϬ

ϭϴ͕ϮϬϬ
Ψϭϴ͕ϮϬϬ

ΨϬ

ΨϬ

ϭϬϯ͕ϮϬϬ
ΨϭϬϯ͕ϮϬϬ

ŐƌŝĐƵůƚƵƌĞǆƉĞƌŝŵĞŶƚ^ƚĂƚŝŽŶ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ŐƌŝĐƵůƚƵƌĞǆƉĞƌŝŵĞŶƚ^ƚĂƚŝŽŶdŽƚĂů

Ϯϲϭ͕ϯϬϬ
ΨϮϲϭ͕ϯϬϬ

ϲϳ͕ϰϬϬ
Ψϲϳ͕ϰϬϬ

ΨϬ

ΨϬ

ϯϮϴ͕ϳϬϬ
ΨϯϮϴ͕ϳϬϬ

ŽŽƉĞƌĂƚŝǀĞǆƚĞŶƐŝŽŶ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ŽŽƉĞƌĂƚŝǀĞǆƚĞŶƐŝŽŶdŽƚĂů

ϯϯϮ͕ϯϬϬ
ΨϯϯϮ͕ϯϬϬ

ϴϲ͕ϵϬϬ
Ψϴϲ͕ϵϬϬ

ΨϬ

ΨϬ

ϰϭϵ͕ϮϬϬ
Ψϰϭϵ͕ϮϬϬ

ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ

Ϯ͕ϲϬϬ
ΨϮ͕ϲϬϬ

ΨϬ

ΨϬ

ϭϮ͕ϭϬϬ
ΨϭϮ͕ϭϬϬ

ϱϲ͕ϬϬϬ
ϭϴ͕ϳϬϬ
Ψϳϰ͕ϳϬϬ

ϭϰ͕ϭϬϬ
ϰ͕ϳϬϬ
Ψϭϴ͕ϴϬϬ

ΨϬ

ΨϬ

ϳϬ͕ϭϬϬ
Ϯϯ͕ϰϬϬ
Ψϵϯ͕ϱϬϬ

ΨϬ

ΨϬ

Ψϳ͕ϵϭϬ͕ϴϬϬ

ZĞŐŝŽŶĂůĂŵƉƵƐĞƐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ZĞŐŝŽŶĂůĂŵƉƵƐĞƐdŽƚĂů










tĂƚĞƌZĞƐĞĂƌĐŚ>ĂďŽƌĂƚŽƌǇ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
tĂƚĞƌZĞƐĞĂƌĐŚ>ĂďŽƌĂƚŽƌǇdŽƚĂů

WƌĞŚŝƐƚŽƌŝĐDƵƐĞƵŵ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
WƌĞŚŝƐƚŽƌŝĐDƵƐĞƵŵdŽƚĂů



ůĂŶĚŝŶŐĂŵƉƵƐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ůĂŶĚŝŶŐĂŵƉƵƐdŽƚĂů



hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇdŽƚĂů

Ψϲ͕Ϯϳϵ͕ϴϬϬ

Ψϭ͕ϲϯϭ͕ϬϬϬ



Ϯ tĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

Ϯ͕Ϭϵϳ͕ϳϬϬ
ϲϵϵ͕ϯϬϬ
ΨϮ͕ϳϵϳ͕ϬϬϬ

ϱϮϲ͕ϮϬϬ
ϭϳϱ͕ϰϬϬ
ΨϳϬϭ͕ϲϬϬ

ΨϬ

ΨϬ

Ϯ͕ϲϮϯ͕ϵϬϬ
ϴϳϰ͕ϳϬϬ
Ψϯ͕ϰϵϴ͕ϲϬϬ

ϲ͕ϱϬϬ
Ψϲ͕ϱϬϬ

ϭ͕ϵϬϬ
Ψϭ͕ϵϬϬ

ΨϬ

ΨϬ

ϴ͕ϰϬϬ
Ψϴ͕ϰϬϬ

tĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇdŽƚĂů

ΨϮ͕ϴϬϯ͕ϱϬϬ

ΨϳϬϯ͕ϱϬϬ

ΨϬ

ΨϬ

Ψϯ͕ϱϬϳ͕ϬϬϬ

Ϯ ^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

ϭ͕ϭϰϮ͕ϬϬϬ
ϯϴϬ͕ϰϬϬ
Ψϭ͕ϱϮϮ͕ϰϬϬ

Ϯϱϳ͕ϮϬϬ
ϴϱ͕ϳϬϬ
ΨϯϰϮ͕ϵϬϬ

ΨϬ

ΨϬ

ϭ͕ϯϵϵ͕ϮϬϬ
ϰϲϲ͕ϭϬϬ
Ψϭ͕ϴϲϱ͕ϯϬϬ

ϭ͕ϬϬϬ
Ψϭ͕ϬϬϬ

ϰϬϬ
ΨϰϬϬ

ΨϬ

ΨϬ

ϭ͕ϰϬϬ
Ψϭ͕ϰϬϬ







ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů








ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů
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^ĂůĂƌǇ
ZƵƌĂůĞǀĞůŽƉŵĞŶƚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ZƵƌĂůĞǀĞůŽƉŵĞŶƚdŽƚĂů







ΨϬ

Ϯ͕ϲϬϬ
ΨϮ͕ϲϬϬ

Ψϭ͕ϱϮϱ͕ϰϬϬ

Ψϯϰϯ͕ϵϬϬ

ΨϬ

ΨϬ

Ψϭ͕ϴϲϵ͕ϯϬϬ

ϯ͕Ϯϳϳ͕ϯϬϬ
ϭ͕ϬϵϮ͕ϰϬϬ
Ψϰ͕ϯϲϵ͕ϳϬϬ

ϵϵϲ͕ϳϬϬ
ϯϯϮ͕ϮϬϬ
Ψϭ͕ϯϮϴ͕ϵϬϬ

ΨϬ

ΨϬ

ϰ͕Ϯϳϰ͕ϬϬϬ
ϭ͕ϰϮϰ͕ϲϬϬ
Ψϱ͕ϲϵϴ͕ϲϬϬ

ϯ͕ϱϬϬ
Ψϯ͕ϱϬϬ

ϭ͕ϯϬϬ
Ψϭ͕ϯϬϬ

ΨϬ

ΨϬ

ϰ͕ϴϬϬ
Ψϰ͕ϴϬϬ

Ψϰ͕ϯϳϯ͕ϮϬϬ

Ψϭ͕ϯϯϬ͕ϮϬϬ

ΨϬ

ΨϬ

Ψϱ͕ϳϬϯ͕ϰϬϬ

Ϯ ^ŶŽǁŽůůĞŐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

ϰϱϱ͕ϬϬϬ
ϭϱϭ͕ϱϬϬ
ΨϲϬϲ͕ϱϬϬ

ϭϯϯ͕ϭϬϬ
ϰϰ͕ϰϬϬ
Ψϭϳϳ͕ϱϬϬ

ΨϬ

ΨϬ

ϱϴϴ͕ϭϬϬ
ϭϵϱ͕ϵϬϬ
Ψϳϴϰ͕ϬϬϬ

^ŶŽǁŽůůĞŐĞͲd
ĚƵĐĂƚŝŽŶ&ƵŶĚ
^ŶŽǁŽůůĞŐĞͲddŽƚĂů

Ϯϴ͕ϱϬϬ
ΨϮϴ͕ϱϬϬ

ϭϬ͕ϴϬϬ
ΨϭϬ͕ϴϬϬ

ΨϬ

ΨϬ

ϯϵ͕ϯϬϬ
Ψϯϵ͕ϯϬϬ

Ψϲϯϱ͕ϬϬϬ

Ψϭϴϴ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϴϮϯ͕ϯϬϬ

ϴϵϯ͕ϲϬϬ
Ϯϵϱ͕ϱϬϬ
Ψϭ͕ϭϴϵ͕ϭϬϬ

Ϯϱϭ͕ϰϬϬ
ϴϮ͕ϵϬϬ
Ψϯϯϰ͕ϯϬϬ

ΨϬ

ϭ͕ϭϰϱ͕ϬϬϬ
ϯϳϴ͕ϰϬϬ
Ψϭ͕ϱϮϯ͕ϰϬϬ

ϱϬϬ
ϯϬϬ
ΨϴϬϬ

ϮϬϬ
ϭϬϬ
ΨϯϬϬ

ΨϬ

ΨϬ

ϳϬϬ
ϰϬϬ
Ψϭ͕ϭϬϬ

ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇdŽƚĂů

Ψϭ͕ϭϴϵ͕ϵϬϬ

Ψϯϯϰ͕ϲϬϬ

ΨϬ

ΨϬ

Ψϭ͕ϱϮϰ͕ϱϬϬ

Ϯ ^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

ϭ͕ϴϱϮ͕ϯϬϬ
ϲϭϳ͕ϱϬϬ
ΨϮ͕ϰϲϵ͕ϴϬϬ

ϰϵϭ͕ϳϬϬ
ϭϲϯ͕ϵϬϬ
Ψϲϱϱ͕ϲϬϬ

ΨϬ

ΨϬ

Ϯ͕ϯϰϰ͕ϬϬϬ
ϳϴϭ͕ϰϬϬ
Ψϯ͕ϭϮϱ͕ϰϬϬ

ϭϰϳ͕ϱϬϬ
Ψϭϰϳ͕ϱϬϬ

ϯϰ͕ϵϬϬ
Ψϯϰ͕ϵϬϬ

ΨϬ

ΨϬ

ϭϴϮ͕ϰϬϬ
ΨϭϴϮ͕ϰϬϬ

ΨϮ͕ϲϭϳ͕ϯϬϬ

ΨϲϵϬ͕ϱϬϬ

ΨϬ

ΨϬ

Ψϯ͕ϯϬϳ͕ϴϬϬ

hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇdŽƚĂů





dŽƚĂů,͘͘ϴ

ΨϬ

ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶĂůůǇŝƐĂĚǀĂŶƚĂŐĞĚdŽƚĂů



KƚŚĞƌ

ϲϬϬ
ΨϲϬϬ

Ϯ hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů



ZĞƚŝƌĞŵĞŶƚ

Ϯ͕ϬϬϬ
ΨϮ͕ϬϬϬ

^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇdŽƚĂů



,ĞĂůƚŚĐĂƌĞ





^ŶŽǁŽůůĞŐĞdŽƚĂů



Ϯ ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů




ŝŽŶWĂƌŬŵƉŚŝƚŚĞĂƚĞƌ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŝŽŶWĂƌŬŵƉŚŝƚŚĞĂƚĞƌdŽƚĂů








^ĐŚŽŽůŽĨƉƉůŝĞĚdĞĐŚŶŽůŽŐǇ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
^ĐŚŽŽůŽĨƉƉůŝĞĚdĞĐŚŶŽůŽŐǇdŽƚĂů




^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞdŽƚĂů



ΨϬ
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Higher Education

^ĂůĂƌǇ
Ϯ ^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ

ϲϬ͕ϱϬϬ
ΨϲϬ͕ϱϬϬ

ϭϬ͕ϰϬϬ
ΨϭϬ͕ϰϬϬ

ΨϬ

ΨϬ

ϳϬ͕ϵϬϬ
ΨϳϬ͕ϵϬϬ

ϲ͕ϲϬϬ
Ψϲ͕ϲϬϬ

ϭ͕ϳϬϬ
Ψϭ͕ϳϬϬ

ΨϬ

ΨϬ

ϴ͕ϯϬϬ
Ψϴ͕ϯϬϬ

ϭϱ͕ϳϬϬ
Ψϭϱ͕ϳϬϬ

Ϯ͕ϴϬϬ
ΨϮ͕ϴϬϬ

ΨϬ

ΨϬ

ϭϴ͕ϱϬϬ
Ψϭϴ͕ϱϬϬ

ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚdŽƚĂů

ϲ͕ϳϬϬ
Ψϲ͕ϳϬϬ

ϭ͕ϳϬϬ
Ψϭ͕ϳϬϬ

ΨϬ

ΨϬ

ϴ͕ϰϬϬ
Ψϴ͕ϰϬϬ

ĚƵĐĂƚŝŽŶǆĐĞůůĞŶĐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶǆĐĞůůĞŶĐĞdŽƚĂů

ϳ͕ϳϬϬ
Ψϳ͕ϳϬϬ

Ϯ͕ϯϬϬ
ΨϮ͕ϯϬϬ

ΨϬ

ΨϬ

ϭϬ͕ϬϬϬ
ΨϭϬ͕ϬϬϬ

ϯϬϬ
ΨϯϬϬ

ϭϬϬ
ΨϭϬϬ

ΨϬ

ΨϬ

ϰϬϬ
ΨϰϬϬ

ϭϯ͕ϬϬϬ
Ψϭϯ͕ϬϬϬ

ϯ͕ϮϬϬ
Ψϯ͕ϮϬϬ

ΨϬ

ΨϬ

ϭϲ͕ϮϬϬ
Ψϭϲ͕ϮϬϬ

ΨϭϭϬ͕ϱϬϬ

ΨϮϮ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϭϯϮ͕ϳϬϬ

Ϯϳϰ͕ϯϬϬ
ΨϮϳϰ͕ϯϬϬ

ϵϮ͕ϯϬϬ
ΨϵϮ͕ϯϬϬ

ΨϬ

ΨϬ

ϯϲϲ͕ϲϬϬ
Ψϯϲϲ͕ϲϬϬ

ĂǀŝƐdĞĐŚŶŝĐĂůŽůůĞŐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĂǀŝƐdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů

ϯϭϳ͕ϬϬϬ
Ψϯϭϳ͕ϬϬϬ

ϴϱ͕ϴϬϬ
Ψϴϱ͕ϴϬϬ

ΨϬ

ΨϬ

ϰϬϮ͕ϴϬϬ
ΨϰϬϮ͕ϴϬϬ

ŝǆŝĞdĞĐŚŶŝĐĂůŽůůĞŐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ŝǆŝĞdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů

ϭϯϴ͕ϬϬϬ
Ψϭϯϴ͕ϬϬϬ

ϯϵ͕ϴϬϬ
Ψϯϵ͕ϴϬϬ

ΨϬ

ΨϬ

ϭϳϳ͕ϴϬϬ
Ψϭϳϳ͕ϴϬϬ

DŽƵŶƚĂŝŶůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
DŽƵŶƚĂŝŶůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů

Ϯϭϵ͕ϯϬϬ
ΨϮϭϵ͕ϯϬϬ

ϴϭ͕ϬϬϬ
Ψϴϭ͕ϬϬϬ

ΨϬ

ΨϬ

ϯϬϬ͕ϯϬϬ
ΨϯϬϬ͕ϯϬϬ

KŐĚĞŶͲtĞďĞƌdĞĐŚŶŝĐĂůŽůůĞŐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
KŐĚĞŶͲtĞďĞƌdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů

Ϯϳϴ͕ϱϬϬ
ΨϮϳϴ͕ϱϬϬ

ϲϲ͕ϴϬϬ
Ψϲϲ͕ϴϬϬ

ΨϬ

ΨϬ

ϯϰϱ͕ϯϬϬ
Ψϯϰϱ͕ϯϬϬ

^ŽƵƚŚǁĞƐƚdĞĐŚŶŝĐĂůŽůůĞŐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
^ŽƵƚŚǁĞƐƚdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů

ϴϱ͕ϯϬϬ
Ψϴϱ͕ϯϬϬ

ϭϵ͕ϰϬϬ
Ψϭϵ͕ϰϬϬ

ΨϬ

ΨϬ

ϭϬϰ͕ϳϬϬ
ΨϭϬϰ͕ϳϬϬ

dŽŽĞůĞdĞĐŚŶŝĐĂůŽůůĞŐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
dŽŽĞůĞdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů

ϴϵ͕ϱϬϬ
Ψϴϵ͕ϱϬϬ

ϮϮ͕ϵϬϬ
ΨϮϮ͕ϵϬϬ

ΨϬ

ΨϬ

ϭϭϮ͕ϰϬϬ
ΨϭϭϮ͕ϰϬϬ

^ƚƵĚĞŶƚƐƐŝƐƚĂŶĐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
^ƚƵĚĞŶƚƐƐŝƐƚĂŶĐĞdŽƚĂů
^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
^ƚƵĚĞŶƚ^ƵƉƉŽƌƚdŽƚĂů

























DĂƚŚŽŵƉĞƚĞŶĐǇ/ŶŝƚŝĂƚŝǀĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
DĂƚŚŽŵƉĞƚĞŶĐǇ/ŶŝƚŝĂƚŝǀĞdŽƚĂů
DĞĚŝĐĂůĚƵĐĂƚŝŽŶŽƵŶĐŝů
'ĞŶĞƌĂů&ƵŶĚ
DĞĚŝĐĂůĚƵĐĂƚŝŽŶŽƵŶĐŝůdŽƚĂů
^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐdŽƚĂů
Ϯ hƚĂŚ^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂůŽůůĞŐĞƐ
ƌŝĚŐĞƌůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ƌŝĚŐĞƌůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů
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Budget of the State of Utah

dĂďůĞϮͲĞƚĂŝůŽĨ,͘͘ϴ;^ƚĂƚĞŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶŝůůĨŽƌ&zϮϬϮϬͿ



^ĂůĂƌǇ
hŝŶƚĂŚĂƐŝŶdĞĐŚŶŝĐĂůŽůůĞŐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
hŝŶƚĂŚĂƐŝŶdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů




h^dĚŵŝŶŝƐƚƌĂƚŝŽŶ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
h^dĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů




hƚĂŚ^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂůŽůůĞŐĞƐdŽƚĂů

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ

ϭϰϱ͕ϱϬϬ
Ψϭϰϱ͕ϱϬϬ

ϰϰ͕ϮϬϬ
Ψϰϰ͕ϮϬϬ

ΨϬ

ΨϬ

ϭϴϵ͕ϳϬϬ
Ψϭϴϵ͕ϳϬϬ

ϯϯ͕ϱϬϬ
Ψϯϯ͕ϱϬϬ

ϳ͕ϭϬϬ
Ψϳ͕ϭϬϬ

ΨϬ

ΨϬ

ϰϬ͕ϲϬϬ
ΨϰϬ͕ϲϬϬ

Ψϭ͕ϱϴϬ͕ϵϬϬ

Ψϰϱϵ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϮ͕ϬϰϬ͕ϮϬϬ



KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

Ψϯϯ͕ϯϴϮ͕ϵϬϬ

Ψϳ͕ϴϵϲ͕ϴϬϬ

ΨϬ

ΨϬ

Ψϰϭ͕Ϯϳϵ͕ϳϬϬ



'ƌĂŶĚdŽƚĂů

Ψϯϯ͕ϯϴϮ͕ϵϬϬ

Ψϳ͕ϴϵϲ͕ϴϬϬ

ΨϬ

ΨϬ

Ψϰϭ͕Ϯϳϵ͕ϳϬϬ
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Higher Education



dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů



/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϯͲǇĞĂƌĂĐŚĞůŽƌΖƐĞŐƌĞĞ
ϯͲǇĞĂƌĂĐŚĞůŽƌΖƐĞŐƌĞĞ

^ŽƵƚŚĞƌŶhƚhŶŝǀ
^ŽƵƚŚĞƌŶhƚhŶŝǀ

ϰͲ,/ŶŝƚŝĂƚŝǀĞ
ƉƉƌŽƉƌŝĂƚŝŽŶƚŽhŽĨh^ĐŚŽŽůŽĨĞŶƚŝƐƚƌǇ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ

hƚĂŚ^ƚĂƚĞhŶŝǀ
hŶŝǀŽĨhƚĂŚ
^>ŽŵŵŽůůĞŐĞ
^>ŽŵŵŽůůĞŐĞ
^ŽƵƚŚĞƌŶhƚhŶŝǀ
^ŽƵƚŚĞƌŶhƚhŶŝǀ
hŶŝǀŽĨhƚĂŚ
hŶŝǀŽĨhƚĂŚ
hŶŝǀŽĨhƚĂŚ
hŶŝǀŽĨhƚĂŚ
hƚĂŚsĂůůĞǇhŶŝǀ
hƚĂŚsĂůůĞǇhŶŝǀ
tĞďĞƌ^ƚĂƚĞhŶŝǀ
tĞďĞƌ^ƚĂƚĞhŶŝǀ

ĂŶĐĞƌͬDĞĚŝĐĂů/ŶŶŽǀĂƚŝŽŶͬ/WWZĞƐĞĂƌĐŚ
ĂŶĐĞƌͬDĞĚŝĐĂů/ŶŶŽǀĂƚŝŽŶͬ/WWZĞƐĞĂƌĐŚ
ĂŶĐĞƌͬDĞĚŝĐĂů/ŶŶŽǀĂƚŝŽŶͬ/WWZĞƐĞĂƌĐŚ

hŶŝǀŽĨhƚĂŚ
hŶŝǀŽĨhƚĂŚ
hŶŝǀŽĨhƚĂŚ

ĂƌďŽŶŽŵďƵƐƚŝŽŶ>Ăď
ĂƌĞĞƌĂŶĚdĞĐŚ͘ĚƵĐĂƚŝŽŶŝŶĂƐƚĞƌŶhƚĂŚ
ĂǀŝƐdĞĐŚ͘ŽůůĞŐĞ,ĞĂůƚŚƵŝůĚŝŶŐKΘD
ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ/ŶŶŽǀĂƚŝŽŶWůĂǌĂKΘD
ŝǆŝĞtĞůůŶĞƐƐ
^h^ĐŝĞŶĐĞƵŝůĚŝŶŐ
^h^ĐŝĞŶĐĞƵŝůĚŝŶŐ

hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
h^d
ŝǆŝĞ^ƚhŶŝǀ
ŝǆŝĞ^ƚhŶŝǀ
ŝǆŝĞ^ƚhŶŝǀ
ŝǆŝĞ^ƚhŶŝǀ

ƵĂů/ŵŵĞƌƐŝŽŶdƌĂŶƐŝƚŝŽŶƚŽŽůůĞŐĞ
ŶŐŝŶĞĞƌŝŶŐ/ŶŝƚŝĂƚŝǀĞ
&zϮϬϮϬ^ƚƌĂƚĞŐŝĐtŽƌŬĨŽƌĐĞ/ŶŝƚŝĂƚŝǀĞƐ
&zϮϬϮϬ^ƚƌĂƚĞŐŝĐtŽƌŬĨŽƌĐĞ/ŶŝƚŝĂƚŝǀĞƐ
&zϮϬϮϬ^ƚƌĂƚĞŐŝĐtŽƌŬĨŽƌĐĞ/ŶŝƚŝĂƚŝǀĞƐ
&zϮϬϮϬ^ƚƌĂƚĞŐŝĐtŽƌŬĨŽƌĐĞ/ŶŝƚŝĂƚŝǀĞƐ
&zϮϬϮϬ^ƚƌĂƚĞŐŝĐtŽƌŬĨŽƌĐĞ/ŶŝƚŝĂƚŝǀĞƐ
&zϮϬϮϬ^ƚƌĂƚĞŐŝĐtŽƌŬĨŽƌĐĞ/ŶŝƚŝĂƚŝǀĞƐ
&zϮϬϮϬ^ƚƌĂƚĞŐŝĐtŽƌŬĨŽƌĐĞ/ŶŝƚŝĂƚŝǀĞƐ
&zϮϬϮϬ^ƚƌĂƚĞŐŝĐtŽƌŬĨŽƌĐĞ/ŶŝƚŝĂƚŝǀĞƐ
&zϮϬϮϬ^ƚƌĂƚĞŐŝĐtŽƌŬĨŽƌĐĞ/ŶŝƚŝĂƚŝǀĞƐ

hŶŝǀŽĨhƚĂŚ
^ƚĂƚĞĚZĞŐĞŶƚƐ
h^d
h^d
h^d
h^d
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
tĞďĞƌ^ƚĂƚĞhŶŝǀ
tĞďĞƌ^ƚĂƚĞhŶŝǀ

,͘͘ϭϳϰ͕WƐǇĐŚŝĂƚƌǇDĞĚŝĐĂůZĞƐŝĚĞŶƚƐ
,͘͘ϭϳϰ͕WƐǇĐŚŝĂƚƌǇDĞĚŝĐĂůZĞƐŝĚĞŶƚƐ

hŶŝǀŽĨhƚĂŚ
hŶŝǀŽĨhƚĂŚ

,͘͘ϭϴϴ͕d͘,͘ĞůůWƌŽŐƌĂŵŵĞŶĚŵĞŶƚƐ
,͘͘ϮϲϬ͕ĐĐĞƐƐWƌŽŵŝƐĞ^ĐŚŽů͘WƌŽŐƌĂŵ
,͘͘ϯϳϯ͕^ĂĨĞhdŵĞŶĚŵĞŶƚƐ
,ŝŐŚĞƌĚWĞƌĨŽƌŵĂŶĐĞĂƐĞĚ&ƵŶĚŝŶŐ
<Ğŵ͘'ĂƌĚŶĞƌ/ŶŝƚŝĂƚŝǀĞƐ
Dd,dĞĐŚŶŽůŽŐǇdƌĂĚĞƐƵŝůĚŝŶŐ
WƌŝŵĂƌǇĂƌĞtŽƌŬĨŽƌĐĞDŽĚĞů
ZĂƌĞ/ŶƐĞĐƚŽŶƐĞƌǀĂƚŝŽŶŽŽƌĚŝŶĂƚŽƌ
^͘͘ϵ͕ZĞǀ͘ŽŶĚƐĂŶĚĂƉŝƚĂůƵƚŚŽƌŝǌĂƚŝŽŶƐ
^͘͘ϵ͕ZĞǀ͘ŽŶĚƐĂŶĚĂƉŝƚĂůƵƚŚŽƌŝǌĂƚŝŽŶƐ

^ƚĂƚĞĚZĞŐĞŶƚƐ
^ƚĂƚĞĚZĞŐĞŶƚƐ
hŶŝǀŽĨhƚĂŚ
^ƚĂƚĞĚZĞŐĞŶƚƐ
hŶŝǀŽĨhƚĂŚ
h^d
hŶŝǀŽĨhƚĂŚ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ






























ŐĞŶĐǇEĂŵĞ

>ŝŶĞ/ƚĞŵEĂŵĞ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
ĚƵĐĂŶĚ'ĞŶĞƌĂů

ŝůů

/ƚĞŵη

&ƵŶĚ

^͘͘Ϯ
ϮϯϬ ĚƵĐĂƚŝŽŶ
^͘͘ϯ
ϮϮϱ ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕ϯͲǇĞĂƌĂĐŚĞůŽƌΖƐĞŐƌĞĞ
ŽŽƉǆƚĞŶƐŝŽŶ
^͘͘Ϯ
ϮϮϱ 'ĞŶĞƌĂů
ZĞŐĞŶƚĂůĚƵĐ
^͘͘Ϯ
ϮϬϴ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
Ϯϱ
ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
Ϯϱ
'ĞŶĞƌĂů
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
Ϯϯ
ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
Ϯϯ
'ĞŶĞƌĂů
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
Ϯϭ
ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
Ϯϭ
'ĞŶĞƌĂů
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘ϯ
Ϯϭϴ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘ϯ
Ϯϭϴ 'ĞŶĞƌĂů
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
Ϯϰ
ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
Ϯϰ
'ĞŶĞƌĂů
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϮϮ
ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϮϮ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂŶĐĞƌZĞƐĞĂƌĐŚ
^͘͘ϯ
ϮϮϬ 'ĞŶĞƌĂůϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘ϯ
Ϯϭϴ 'ĞŶĞƌĂů
hŶŝǀ,ŽƐƉŝƚĂů
^͘͘ϯ
ϮϮϭ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ĂŶĐĞƌͬDĞĚŝĐĂů/ŶŶŽǀĂƚŝŽŶͬ/WWZĞƐĞĂƌĐŚ
h^hͲĚΘ'ĞŶ
^͘͘ϯ
ϮϮϰ ĚƵĐĂƚŝŽŶϭǆ
h^hͲd
^͘͘Ϯ
Ϯϭϴ ĚƵĐĂƚŝŽŶ
ĂǀŝƐdĞĐŚ
,͘͘ϭ
ϱϮ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϭ
ϯϳ
ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϯϵ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϯϵ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϯϵ ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕^h^ĐŝĞŶĐĞƵŝůĚŝŶŐ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϬϯ ĚƵĐĂƚŝŽŶ
ĐŽŶŽŵŝĐĞǀĞů
^͘͘Ϯ
Ϯϰϵ ĚƵĐĂƚŝŽŶ
dŽŽĞůĞdĞĐŚ
^͘͘Ϯ
Ϯϱϵ ĚƵĐĂƚŝŽŶ
dŽŽĞůĞdĞĐŚ
^͘͘Ϯ
Ϯϱϵ ĚƵĐĂƚŝŽŶϭǆ
hŝŶƚĂŚĂƐŝŶdĞĐŚ
^͘͘Ϯ
ϮϲϬ ĚƵĐĂƚŝŽŶ
hŝŶƚĂŚĂƐŝŶdĞĐŚ
^͘͘Ϯ
ϮϲϬ ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϭϰ ĚƵĐĂƚŝŽŶ
h^hͲĚΘ'ĞŶ
^͘͘Ϯ
Ϯϭϱ ĚƵĐĂƚŝŽŶ
h^hͲĚΘ'ĞŶ
^͘͘Ϯ
Ϯϭϱ ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϮϴ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϮϴ ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕&zϮϬϮϬ^ƚƌĂƚĞŐŝĐtŽƌŬĨŽƌĐĞ/ŶŝƚŝĂƚŝǀĞƐ
^ĐŚŽĨDĞĚŝĐŝŶĞ
^͘͘ϯ
Ϯϭϵ 'ĞŶĞƌĂů
^ĐŚŽĨDĞĚŝĐŝŶĞ
^͘͘ϯ
Ϯϭϵ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϭϳϰ͕WƐǇĐŚŝĂƚƌǇDĞĚŝĐĂůZĞƐŝĚĞŶƚƐ
^ƚƵĚĞŶƚƐƐŝƐƚ
^͘͘ϯ
ϮϮϵ ĚƵĐĂƚŝŽŶ
^ƚƵĚĞŶƚƐƐŝƐƚ
,͘͘ϮϲϬ
ϭ
ĚƵĐĂƚŝŽŶ
^ĂĨĞhdƌŝƐŝƐdĞǆƚĂŶĚ ,͘͘ϯϳϯ
ϯ
ĚƵĐĂƚŝŽŶ
ĚƵĐǆĐĞůůĞŶĐĞ
^͘͘Ϯ
ϮϱϬ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘ϯ
Ϯϭϴ 'ĞŶĞƌĂůϭǆ
DƚŶůĂŶĚdĞĐŚ
,͘͘ϭ
ϱϰ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϬϯ 'ĞŶĞƌĂůϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘ϯ
ϮϮϮ 'ĞŶĞƌĂů
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘ϯ
ϮϮϯ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘ϯ
ϮϮϯ ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕^͘͘ϵ͕ZĞǀ͘ŽŶĚƐĂŶĚĂƉŝƚĂůƵƚŚŽƌŝǌĂƚŝŽŶƐ

ŵŽƵŶƚ
Ϯ͕ϴϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ψϯ͕ϴϬϬ͕ϬϬϬ
ϭ͕ϮϳϬ͕ϮϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ͕ϬϬϬ
;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
ϭϮ͕ϬϬϬ͕ϬϬϬ
;ϭϮ͕ϬϬϬ͕ϬϬϬͿ
Ϯϱ͕ϬϬϬ͕ϬϬϬ
;Ϯϱ͕ϬϬϬ͕ϬϬϬͿ
;ϭϰϱ͕ϬϬϬ͕ϬϬϬͿ
ϭϰϱ͕ϬϬϬ͕ϬϬϬ
ϱϵ͕ϬϬϬ͕ϬϬϬ
;ϱϵ͕ϬϬϬ͕ϬϬϬͿ
ϲϯ͕ϬϬϬ͕ϬϬϬ
;ϲϯ͕ϬϬϬ͕ϬϬϬͿ
ΨϬ
ϱ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
Ψϲ͕ϱϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
Ϯ͕Ϭϯϯ͕ϯϬϬ
;ϲϲϭ͕ϯϬϬͿ
ϯϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϴϮϭ͕ϯϬϬ
;ϴϮϭ͕ϯϬϬͿ
ΨϬ
ϱϬϬ͕ϬϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
ϱϴ͕ϲϬϬ
ϭϱϵ͕ϬϬϬ
ϭϴϱ͕ϯϬϬ
ϵϮ͕ϴϬϬ
ϯϰϲ͕ϳϬϬ
ϴϵ͕ϱϬϬ
Ϯϴϲ͕ϯϬϬ
ϱϭϵ͕ϵϬϬ
ϳϬ͕ϬϬϬ
Ψϭ͕ϴϬϴ͕ϭϬϬ
ϴϬϬ͕ϬϬϬ
;ϴϬϬ͕ϬϬϬͿ
ΨϬ
ϯϬϰ͕ϭϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϳϳϬ͕ϬϬϬ
Ϯϳ͕ϬϬϬ͕ϬϬϬ
ϮϭϬ͕ϬϬϬ
;ϲϴϯ͕ϳϬϬͿ
ϯϬϬ͕ϬϬϬ
ϵϯ͕ϵϬϬ
ϱϵϲ͕ϲϬϬ
;ϱϵϲ͕ϲϬϬͿ
ΨϬ
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dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů



/ƚĞŵEĂŵĞ
^͘͘ϭϯϲ͕^ĐŚŽůĂƌƐŚŝƉƐĂƌĞĞƌĂŶĚdĞĐŚ͘Ě͘
^͘͘ϭϱϰ͕hƚĂŚŽŵŵ͘ƵƚŚŽƌŝƚǇŵĞŶĚŵĞŶƚƐ
^>dĞĂĐŚĞƌĚƵĐĂƚŝŽŶ/ŶŝƚŝĂƚŝǀĞ
^ŶŽǁŽůůĞŐĞ^ƚƵĚĞŶƚ&ĂĐŝůŝƚǇWƌŽũĞĐƚ
^ƚĂƚĞǁŝĚĞWƵďůŝĐ^ĂĨĞƚǇ/ŶƚĞůůŝŐĞŶĐĞdŽŽů

ŐĞŶĐǇEĂŵĞ
^ƚĂƚĞĚZĞŐĞŶƚƐ
^ƚĂƚĞĚZĞŐĞŶƚƐ
^>ŽŵŵŽůůĞŐĞ
^ŶŽǁŽůůĞŐĞ
hŶŝǀŽĨhƚĂŚ

^ƚƵĚĞŶƚWƌŽƐƉĞƌŝƚǇ^ĂǀŝŶŐƐWƌŽŐƌĂŵ
^ƚƵĚǇĚǀĞƌƐĞĨĨĞĐƚƐŽĨĂŶŶĂďŝƐ
^hhtĞůůŶĞƐƐ
dĞĐŚŶŝĐĂůŽůůĞŐĞƋƵŝƉŵĞŶƚZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞƋƵŝƉŵĞŶƚZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞƋƵŝƉŵĞŶƚZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞƋƵŝƉŵĞŶƚZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞƋƵŝƉŵĞŶƚZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞƋƵŝƉŵĞŶƚZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞƋƵŝƉŵĞŶƚZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞƋƵŝƉŵĞŶƚZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞƋƵŝƉŵĞŶƚZĞĂůůŽĐĂƚŝŽŶ

^ƚĂƚĞĚZĞŐĞŶƚƐ
hŶŝǀŽĨhƚĂŚ
^ŽƵƚŚĞƌŶhƚhŶŝǀ
h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d

hd,&zϮϬϭϵĂƐĞƵĚŐĞƚZĞĂůůŽĐĂƚŝŽŶƐ
hd,&zϮϬϭϵĂƐĞƵĚŐĞƚZĞĂůůŽĐĂƚŝŽŶƐ
hd,&zϮϬϭϵĂƐĞƵĚŐĞƚZĞĂůůŽĐĂƚŝŽŶƐ
hd,&zϮϬϭϵĂƐĞƵĚŐĞƚZĞĂůůŽĐĂƚŝŽŶƐ
hd,&zϮϬϭϵĂƐĞƵĚŐĞƚZĞĂůůŽĐĂƚŝŽŶƐ
hd,&zϮϬϭϵĂƐĞƵĚŐĞƚZĞĂůůŽĐĂƚŝŽŶƐ
hd,&zϮϬϭϵĂƐĞƵĚŐĞƚZĞĂůůŽĐĂƚŝŽŶƐ
hd,&zϮϬϭϵĂƐĞƵĚŐĞƚZĞĂůůŽĐĂƚŝŽŶƐ
hd,&zϮϬϭϵĂƐĞƵĚŐĞƚZĞĂůůŽĐĂƚŝŽŶƐ
hd,&zϮϬϭϵĂƐĞƵĚŐĞƚZĞĂůůŽĐĂƚŝŽŶƐ

h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d

dĞĐŚŶŝĐĂůŽůůĞŐĞ:ŽďƐEŽǁZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞ:ŽďƐEŽǁZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞ:ŽďƐEŽǁZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞ:ŽďƐEŽǁZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞ:ŽďƐEŽǁZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞ:ŽďƐEŽǁZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞ:ŽďƐEŽǁZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞ:ŽďƐEŽǁZĞĂůůŽĐĂƚŝŽŶ
dĞĐŚŶŝĐĂůŽůůĞŐĞ:ŽďƐEŽǁZĞĂůůŽĐĂƚŝŽŶ

h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d

hŽĨh<Ğŵ͘'ĂƌĚŶĞƌWŽůŝĐǇ/ŶƐƚŝƚƵƚĞ
hŽĨh<Ğŵ͘'ĂƌĚŶĞƌWŽůŝĐǇ/ŶƐƚŝƚƵƚĞ

hŶŝǀŽĨhƚĂŚ
hŶŝǀŽĨhƚĂŚ

hŽĨh^ĐŚŽŽůŽĨDĞĚŝĐŝŶĞZhhd
h^,KΘDŽŶhŶďƵŝůƚƵŝůĚŝŶŐƐ
h^,KΘDŽŶhŶďƵŝůƚƵŝůĚŝŶŐƐ
h^,KΘDŽŶhŶďƵŝůƚƵŝůĚŝŶŐƐ

hŶŝǀŽĨhƚĂŚ
hŶŝǀŽĨhƚĂŚ
hƚĂŚ^ƚĂƚĞhŶŝǀ
tĞďĞƌ^ƚĂƚĞhŶŝǀ

h^,WĞƌĨ͘&ƵŶĚŝŶŐ&zϭϵZĞĂůůŽĐĂƚŝŽŶ
h^,WĞƌĨ͘&ƵŶĚŝŶŐ&zϭϵZĞĂůůŽĐĂƚŝŽŶ
h^,WĞƌĨ͘&ƵŶĚŝŶŐ&zϭϵZĞĂůůŽĐĂƚŝŽŶ
h^,WĞƌĨ͘&ƵŶĚŝŶŐ&zϭϵZĞĂůůŽĐĂƚŝŽŶ
h^,WĞƌĨ͘&ƵŶĚŝŶŐ&zϭϵZĞĂůůŽĐĂƚŝŽŶ
h^,WĞƌĨ͘&ƵŶĚŝŶŐ&zϭϵZĞĂůůŽĐĂƚŝŽŶ
h^,WĞƌĨ͘&ƵŶĚŝŶŐ&zϭϵZĞĂůůŽĐĂƚŝŽŶ
h^,WĞƌĨ͘&ƵŶĚŝŶŐ&zϭϵZĞĂůůŽĐĂƚŝŽŶ
h^,WĞƌĨ͘&ƵŶĚŝŶŐ&zϭϵZĞĂůůŽĐĂƚŝŽŶ

ŝǆŝĞ^ƚhŶŝǀ
^>ŽŵŵŽůůĞŐĞ
^ŶŽǁŽůůĞŐĞ
^ŽƵƚŚĞƌŶhƚhŶŝǀ
hŶŝǀŽĨhƚĂŚ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚsĂůůĞǇhŶŝǀ
tĞďĞƌ^ƚĂƚĞhŶŝǀ
^ƚĂƚĞĚZĞŐĞŶƚƐ






























>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
^ƚƵĚĞŶƚƐƐŝƐƚ
^͘͘ϭϯϲ
ϭ
ĚƵĐĂƚŝŽŶ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϮϮϳ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘ϯ
ϮϮϲ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϯϲ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϬϯ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^ƚĂƚĞǁŝĚĞWƵďůŝĐ^ĂĨĞƚǇ/ŶƚĞůůŝŐĞŶĐĞdŽŽů
^ƚƵĚĞŶƚƐƐŝƐƚ
^͘͘ϯ
ϮϮϴ 'ĞŶĞƌĂů
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϬϯ 'ĞŶĞƌĂůϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϯϬ ĚƵĐĂƚŝŽŶ
ƌŝĚŐĞƌůĂŶĚdĞĐŚ
^͘͘Ϯ
Ϯϱϯ ĚƵĐĂƚŝŽŶ
ĂǀŝƐdĞĐŚ
^͘͘Ϯ
Ϯϱϰ ĚƵĐĂƚŝŽŶ
ŝǆŝĞdĞĐŚ
^͘͘Ϯ
Ϯϱϱ ĚƵĐĂƚŝŽŶ
DƚŶůĂŶĚdĞĐŚ
^͘͘Ϯ
Ϯϱϲ ĚƵĐĂƚŝŽŶ
KŐĚĞŶͲtĞďĞƌdĞĐŚ
^͘͘Ϯ
Ϯϱϳ ĚƵĐĂƚŝŽŶ
^ŽƵƚŚǁĞƐƚdĞĐŚ
^͘͘Ϯ
Ϯϱϴ ĚƵĐĂƚŝŽŶ
dŽŽĞůĞdĞĐŚ
^͘͘Ϯ
Ϯϱϵ ĚƵĐĂƚŝŽŶ
hŝŶƚĂŚĂƐŝŶdĞĐŚ
^͘͘Ϯ
ϮϲϬ ĚƵĐĂƚŝŽŶ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
Ϯϲϭ ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕dĞĐŚŶŝĐĂůŽůůĞŐĞƋƵŝƉŵĞŶƚZĞĂůůŽĐĂƚŝŽŶ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
Ϯϲϭ ĚƵĐĂƚŝŽŶ
ƌŝĚŐĞƌůĂŶĚdĞĐŚ
^͘͘Ϯ
Ϯϱϯ ĚƵĐĂƚŝŽŶ
ĂǀŝƐdĞĐŚ
^͘͘Ϯ
Ϯϱϰ ĚƵĐĂƚŝŽŶ
ŝǆŝĞdĞĐŚ
^͘͘Ϯ
Ϯϱϱ ĚƵĐĂƚŝŽŶ
DƚŶůĂŶĚdĞĐŚ
^͘͘Ϯ
Ϯϱϲ ĚƵĐĂƚŝŽŶ
Ktd,
^͘͘Ϯ
Ϯϱϳ ĚƵĐĂƚŝŽŶ
^ŽƵƚŚǁĞƐƚdĞĐŚ
^͘͘Ϯ
Ϯϱϴ ĚƵĐĂƚŝŽŶ
dŽŽĞůĞdĞĐŚ
^͘͘Ϯ
Ϯϱϵ ĚƵĐĂƚŝŽŶ
hŝŶƚĂŚĂƐŝŶdĞĐŚ
^͘͘Ϯ
ϮϲϬ ĚƵĐĂƚŝŽŶ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
Ϯϲϭ ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕hd,&zϮϬϭϵĂƐĞƵĚŐĞƚZĞĂůůŽĐĂƚŝŽŶƐ
ƌŝĚŐĞƌůĂŶĚdĞĐŚ
^͘͘Ϯ
Ϯϱϯ ĚƵĐĂƚŝŽŶ
ĂǀŝƐdĞĐŚ
^͘͘Ϯ
Ϯϱϰ ĚƵĐĂƚŝŽŶ
ŝǆŝĞdĞĐŚ
^͘͘Ϯ
Ϯϱϱ ĚƵĐĂƚŝŽŶ
DƚŶůĂŶĚdĞĐŚ
^͘͘Ϯ
Ϯϱϲ ĚƵĐĂƚŝŽŶ
KŐĚĞŶͲtĞďĞƌdĞĐŚ
^͘͘Ϯ
Ϯϱϳ ĚƵĐĂƚŝŽŶ
^ŽƵƚŚǁĞƐƚdĞĐŚ
^͘͘Ϯ
Ϯϱϴ ĚƵĐĂƚŝŽŶ
dŽŽĞůĞdĞĐŚ
^͘͘Ϯ
Ϯϱϵ ĚƵĐĂƚŝŽŶ
hŝŶƚĂŚĂƐŝŶdĞĐŚ
^͘͘Ϯ
ϮϲϬ ĚƵĐĂƚŝŽŶ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
Ϯϲϭ ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕dĞĐŚŶŝĐĂůŽůůĞŐĞ:ŽďƐEŽǁZĞĂůůŽĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϬϯ ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘ϯ
Ϯϭϴ ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕hŽĨh<Ğŵ͘'ĂƌĚŶĞƌWŽůŝĐǇ/ŶƐƚŝƚƵƚĞ
^ĐŚŽĨDĞĚŝĐŝŶĞ
^͘͘Ϯ
ϮϬϱ 'ĞŶĞƌĂů
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϭ
ϰ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϭ
ϭϱ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϭ
Ϯϲ
ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕h^,KΘDŽŶhŶďƵŝůƚƵŝůĚŝŶŐƐ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϯϵ ĚƵ͘^ƉĐ͘ZĞǀ͘
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϰϮ ĚƵ͘^ƉĐ͘ZĞǀ͘
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϯϲ ĚƵ͘^ƉĐ͘ZĞǀ͘
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϯϬ ĚƵ͘^ƉĐ͘ZĞǀ͘
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϬϯ ĚƵ͘^ƉĐ͘ZĞǀ͘
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϭϰ ĚƵ͘^ƉĐ͘ZĞǀ͘
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϯϰ ĚƵ͘^ƉĐ͘ZĞǀ͘
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϮϴ ĚƵ͘^ƉĐ͘ZĞǀ͘
ĚƵĐǆĐĞůůĞŶĐĞ
^͘͘Ϯ
ϮϱϬ ĚƵ͘^ƉĐ͘ZĞǀ͘
^ƵďƚŽƚĂů͕h^,WĞƌĨ͘&ƵŶĚŝŶŐ&zϭϵZĞĂůůŽĐĂƚŝŽŶ

ŵŽƵŶƚ
ϯϬϬ͕ϬϬϬ
ϱ͕ϴϬϬ
ϲϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ
ϰϬ͕ϬϬϬ
ϮϬ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
ϯϲϲ͕ϮϬϬ
ϰϯϱ͕ϳϬϬ
ϮϬϴ͕ϮϬϬ
ϯϳϵ͕ϰϬϬ
ϯϳϲ͕ϯϬϬ
ϮϬϮ͕ϮϬϬ
ϭϴϭ͕ϵϬϬ
ϮϱϬ͕ϭϬϬ
;Ϯ͕ϰϬϬ͕ϬϬϬͿ
ΨϬ
ϴϵ͕ϬϬϬ
ϭϵϵ͕ϵϬϬ
ϮϮϴ͕ϮϬϬ
ϭϬϱ͕ϱϬϬ
ϭϳϭ͕ϵϬϬ
ϮϮϴ͕ϱϬϬ
ϳϰ͕ϳϬϬ
ϲϬ͕ϲϬϬ
ϭϭϴ͕ϰϬϬ
;ϭ͕Ϯϳϲ͕ϳϬϬͿ
ΨϬ
ϱϲ͕ϬϬϬ
ϱϲ͕ϬϬϬ
ϰϬ͕ϬϬϬ
ϱϲ͕ϬϬϬ
ϱϲ͕ϬϬϬ
ϰϬ͕ϬϬϬ
ϰϬ͕ϬϬϬ
ϱϲ͕ϬϬϬ
;ϰϬϬ͕ϬϬϬͿ
ΨϬ
ϭ͕ϱϬϬ͕ϬϬϬ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
ΨϬ
ϭ͕ϱϬϬ͕ϬϬϬ
;ϰϳϯ͕ϰϬϬͿ
;Ϯϭϭ͕ϳϬϬͿ
;ϯϲϰ͕ϬϬϬͿ
;Ψϭ͕Ϭϰϵ͕ϭϬϬͿ
ϵϰ͕ϵϬϬ
ϰϬϵ͕ϯϬϬ
ϭϭϯ͕ϭϬϬ
Ϯϯϱ͕ϳϬϬ
ϭ͕ϯϬϬ͕ϰϬϬ
ϴϵϵ͕ϱϬϬ
ϯϭϰ͕ϯϬϬ
ϰϴϮ͕ϴϬϬ
;ϯ͕ϴϱϬ͕ϬϬϬͿ
ΨϬ
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dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů



/ƚĞŵEĂŵĞ
h^,'ƌŽǁƚŚĂŶĚĂƉĂĐŝƚǇ/ŶƐƚŝƚƵƚŝŽŶͲĂƐĞĚ
h^,'ƌŽǁƚŚĂŶĚĂƉĂĐŝƚǇ/ŶƐƚŝƚƵƚŝŽŶͲĂƐĞĚ
h^,'ƌŽǁƚŚĂŶĚĂƉĂĐŝƚǇ/ŶƐƚŝƚƵƚŝŽŶͲĂƐĞĚ
h^,'ƌŽǁƚŚĂŶĚĂƉĂĐŝƚǇ/ŶƐƚŝƚƵƚŝŽŶͲĂƐĞĚ
h^,'ƌŽǁƚŚĂŶĚĂƉĂĐŝƚǇ/ŶƐƚŝƚƵƚŝŽŶͲĂƐĞĚ
h^,'ƌŽǁƚŚĂŶĚĂƉĂĐŝƚǇ/ŶƐƚŝƚƵƚŝŽŶͲĂƐĞĚ

ŐĞŶĐǇEĂŵĞ
ŝǆŝĞ^ƚhŶŝǀ
^>ŽŵŵŽůůĞŐĞ
^ŶŽǁŽůůĞŐĞ
hŶŝǀŽĨhƚĂŚ
hƚĂŚsĂůůĞǇhŶŝǀ
tĞďĞƌ^ƚĂƚĞhŶŝǀ

hƚĂŚŽĂůŽƵŶƚƌǇ^ƚƌŝŬĞdĞĂŵ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ&zϮϬϮϬZĞĂůůŽĐĂƚŝŽŶƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ&zϮϬϮϬZĞĂůůŽĐĂƚŝŽŶƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ&zϮϬϮϬZĞĂůůŽĐĂƚŝŽŶƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ&zϮϬϮϬZĞĂůůŽĐĂƚŝŽŶƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ&zϮϬϮϬZĞĂůůŽĐĂƚŝŽŶƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ&zϮϬϮϬZĞĂůůŽĐĂƚŝŽŶƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ&zϮϬϮϬZĞĂůůŽĐĂƚŝŽŶƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ&zϮϬϮϬZĞĂůůŽĐĂƚŝŽŶƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ&zϮϬϮϬZĞĂůůŽĐĂƚŝŽŶƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ&zϮϬϮϬZĞĂůůŽĐĂƚŝŽŶƐ
hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ&zϮϬϮϬZĞĂůůŽĐĂƚŝŽŶƐ

hŶŝǀŽĨhƚĂŚ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ

hd,ƵƐƚŽŵ&ŝƚ
hd,ƋƵŝƉŵĞŶƚ&ƵŶĚŝŶŐ
hd,ƋƵŝƉŵĞŶƚ&ƵŶĚŝŶŐ
hd,ƋƵŝƉŵĞŶƚ&ƵŶĚŝŶŐ
hd,ƋƵŝƉŵĞŶƚ&ƵŶĚŝŶŐ
hd,ƋƵŝƉŵĞŶƚ&ƵŶĚŝŶŐ
hd,ƋƵŝƉŵĞŶƚ&ƵŶĚŝŶŐ
hd,ƋƵŝƉŵĞŶƚ&ƵŶĚŝŶŐ
hd,ƋƵŝƉŵĞŶƚ&ƵŶĚŝŶŐ

h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d

hd,ŵƉůŽǇĞƌƌŝǀĞŶΘ^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
hd,ŵƉůŽǇĞƌƌŝǀĞŶΘ^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
hd,ŵƉůŽǇĞƌƌŝǀĞŶΘ^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
hd,ŵƉůŽǇĞƌƌŝǀĞŶΘ^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
hd,ŵƉůŽǇĞƌƌŝǀĞŶΘ^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
hd,ŵƉůŽǇĞƌƌŝǀĞŶΘ^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
hd,ŵƉůŽǇĞƌƌŝǀĞŶΘ^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
hd,ŵƉůŽǇĞƌƌŝǀĞŶΘ^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ

h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d

hshͲEĞǁƵƐŝŶĞƐƐƵŝůĚŝŶŐ
hshͲEĞǁƵƐŝŶĞƐƐƵŝůĚŝŶŐ

hƚĂŚsĂůůĞǇhŶŝǀ
hƚĂŚsĂůůĞǇhŶŝǀ

t^hͲEŽƌĚĂŶŐŝŶĞĞƌŝŶŐ^ĐŝĞŶĐĞƵŝůĚŝŶŐ
t^hͲEŽƌĚĂŶŐŝŶĞĞƌŝŶŐ^ĐŝĞŶĐĞƵŝůĚŝŶŐ

tĞďĞƌ^ƚĂƚĞhŶŝǀ
tĞďĞƌ^ƚĂƚĞhŶŝǀ
























'ƌĂŶĚdŽƚĂů

>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϯϵ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϰϮ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϯϲ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϬϯ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϯϰ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϮϴ ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕h^,'ƌŽǁƚŚĂŶĚĂƉĂĐŝƚǇ/ŶƐƚŝƚƵƚŝŽŶͲĂƐĞĚ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϬϯ ĚƵĐĂƚŝŽŶϭǆ
ŐǆƉĞƌŵƚ^ƚŶ
^͘͘Ϯ
ϮϮϰ ĚƵĐĂƚŝŽŶ
ŽŽƉǆƚĞŶƐŝŽŶ
^͘͘Ϯ
ϮϮϱ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϭϰ 'ĞŶĞƌĂů
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϭϰ ĚƵĐĂƚŝŽŶ
ĚƵĐŝƐĂĚǀĂŶƚ
^͘͘Ϯ
Ϯϭϲ 'ĞŶĞƌĂů
WƌĞŚŝƐƚŽƌŝĐDƵƐ
^͘͘Ϯ
ϮϮϲ ĚƵĐĂƚŝŽŶ
ZĞŐŝŽŶĂůĂŵƉƵƐ
^͘͘Ϯ
ϮϮϬ ĚƵĐĂƚŝŽŶ
^ĂŶ:ƵĂŶĞŶƚĞƌ
^͘͘Ϯ
ϮϮϳ ĚƵĐĂƚŝŽŶ
h^hͲd
^͘͘Ϯ
Ϯϭϴ ĚƵĐĂƚŝŽŶ
h^hͲĚΘ'ĞŶ
^͘͘Ϯ
Ϯϭϱ ĚƵĐĂƚŝŽŶ
tĂƚĞƌZƐĐŚ>Ăď
^͘͘Ϯ
ϮϮϯ ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ&zϮϬϮϬZĞĂůůŽĐĂƚŝŽŶƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
Ϯϲϭ ĚƵĐĂƚŝŽŶ
ƌŝĚŐĞƌůĂŶĚdĞĐŚ
^͘͘Ϯ
Ϯϱϯ ĚƵĐĂƚŝŽŶϭǆ
ĂǀŝƐdĞĐŚ
^͘͘Ϯ
Ϯϱϰ ĚƵĐĂƚŝŽŶϭǆ
ŝǆŝĞdĞĐŚ
^͘͘Ϯ
Ϯϱϱ ĚƵĐĂƚŝŽŶϭǆ
DƚŶůĂŶĚdĞĐŚ
^͘͘Ϯ
Ϯϱϲ ĚƵĐĂƚŝŽŶϭǆ
KŐĚĞŶͲtĞďĞƌdĞĐŚ
^͘͘Ϯ
Ϯϱϳ ĚƵĐĂƚŝŽŶϭǆ
^ŽƵƚŚǁĞƐƚdĞĐŚ
^͘͘Ϯ
Ϯϱϴ ĚƵĐĂƚŝŽŶϭǆ
dŽŽĞůĞdĞĐŚ
^͘͘Ϯ
Ϯϱϵ ĚƵĐĂƚŝŽŶϭǆ
hŝŶƚĂŚĂƐŝŶdĞĐŚ
^͘͘Ϯ
ϮϲϬ ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕hd,ƋƵŝƉŵĞŶƚ&ƵŶĚŝŶŐ
ƌŝĚŐĞƌůĂŶĚdĞĐŚ
^͘͘Ϯ
Ϯϱϯ ĚƵĐĂƚŝŽŶ
ĂǀŝƐdĞĐŚ
^͘͘Ϯ
Ϯϱϰ ĚƵĐĂƚŝŽŶ
ŝǆŝĞdĞĐŚ
^͘͘Ϯ
Ϯϱϱ ĚƵĐĂƚŝŽŶ
DƚŶůĂŶĚdĞĐŚ
^͘͘Ϯ
Ϯϱϲ ĚƵĐĂƚŝŽŶ
KŐĚĞŶͲtĞďĞƌdĞĐŚ
^͘͘Ϯ
Ϯϱϳ ĚƵĐĂƚŝŽŶ
^ŽƵƚŚǁĞƐƚdĞĐŚ
^͘͘Ϯ
Ϯϱϴ ĚƵĐĂƚŝŽŶ
dŽŽĞůĞdĞĐŚ
^͘͘Ϯ
Ϯϱϵ ĚƵĐĂƚŝŽŶ
hŝŶƚĂŚĂƐŝŶdĞĐŚ
^͘͘Ϯ
ϮϲϬ ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕hd,ŵƉůŽǇĞƌƌŝǀĞŶΘ^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϯϰ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϯϰ ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕hshͲEĞǁƵƐŝŶĞƐƐƵŝůĚŝŶŐ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϮϴ ĚƵĐĂƚŝŽŶ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϮϮϴ ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕t^hͲEŽƌĚĂŶŐŝŶĞĞƌŝŶŐ^ĐŝĞŶĐĞƵŝůĚŝŶŐ

ŵŽƵŶƚ
ϴϲϵ͕ϴϬϬ
ϱϭϳ͕ϱϬϬ
ϰϱϴ͕ϴϬϬ
ϴϲϵ͕ϵϬϬ
ϭ͕ϲϵϲ͕ϵϬϬ
ϱϴϳ͕ϭϬϬ
Ψϱ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϲϮϱ͕ϲϬϬ
ϲϵ͕ϳϬϬ
ϯϬϬ
;ϯϰ͕ϬϬϬͿ
;ϯϬϬͿ
ϭ͕ϬϬϬ
;ϱϴϯ͕ϱϬϬͿ
;ϭϰ͕ϰϬϬͿ
;ϱϬϬͿ
;ϰϲ͕ϬϬϬͿ
;ϭϳ͕ϵϬϬͿ
ΨϬ
ϲϬϬ͕ϬϬϬ
ϭϱϲ͕ϳϬϬ
ϭϳϵ͕ϴϬϬ
ϴϴ͕ϳϬϬ
ϭϱϱ͕ϲϬϬ
ϭϱϴ͕ϱϬϬ
ϴϰ͕ϵϬϬ
ϳϲ͕ϭϬϬ
ϵϵ͕ϳϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ
ϱϴϭ͕ϰϬϬ
ϭ͕ϯϯϱ͕ϳϬϬ
ϱϱϬ͕ϬϬϬ
ϭ͕ϮϴϬ͕ϳϬϬ
ϳϬϳ͕ϮϬϬ
Ϯϳϴ͕ϵϬϬ
Ϯϭϲ͕ϭϬϬ
ϱϱϬ͕ϬϬϬ
Ψϱ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϰϲϲ͕ϵϬϬ
;ϭ͕ϰϲϲ͕ϵϬϬͿ
ΨϬ
ϲϱϵ͕ϮϬϬ
;ϲϱϵ͕ϮϬϬͿ
ΨϬ
Ψϲϳ͕ϴϳϭ͕ϯϬϬ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ






,͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
Ϯ hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů
hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

ϰϱϬ͕ϬϬϬ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

ΨϰϱϬ͕ϬϬϬ

;Ϯϱ͕ϬϬϬ͕ϬϬϬͿ
Ϯϱ͕ϬϬϬ͕ϬϬϬ
ΨϬ

;Ϯϰ͕ϱϱϬ͕ϬϬϬͿ
Ϯϱ͕ϬϬϬ͕ϬϬϬ
ΨϰϱϬ͕ϬϬϬ

ΨϬ

ΨϰϱϬ͕ϬϬϬ

ΨϬ

ΨϬ

;ϴϯ͕ϬϬϬ͕ϬϬϬͿ
ϴϯ͕ϬϬϬ͕ϬϬϬ
ΨϬ

;ϴϯ͕ϬϬϬ͕ϬϬϬͿ
ϴϯ͕ϬϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

;ϯ͕ϱϬϬ͕ϬϬϬͿ
ϯ͕ϱϬϬ͕ϬϬϬ
ΨϬ

;ϯ͕ϱϬϬ͕ϬϬϬͿ
ϯ͕ϱϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϬ

;ϭ͕ϱϬϬ͕ϬϬϬͿ
ϭ͕ϱϬϬ͕ϬϬϬ
ΨϬ

;ϭ͕ϱϬϬ͕ϬϬϬͿ
ϭ͕ϱϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

;ϲϯ͕ϬϬϬ͕ϬϬϬͿ
ϲϮ͕ϴϵϳ͕ϬϬϬ
;ΨϭϬϯ͕ϬϬϬͿ

ΨϰϱϬ͕ϬϬϬ





Ϯ hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů



ZĞŐŝŽŶĂůĂŵƉƵƐĞƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ZĞŐŝŽŶĂůĂŵƉƵƐĞƐdŽƚĂů




ůĂŶĚŝŶŐĂŵƉƵƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ůĂŶĚŝŶŐĂŵƉƵƐdŽƚĂů






hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇdŽƚĂů

ΨϬ

ΨϬ



Ϯ tĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

;ϭϬϯ͕ϬϬϬͿ
;ΨϭϬϯ͕ϬϬϬͿ

ΨϬ

;ϲϯ͕ϬϬϬ͕ϬϬϬͿ
ϲϯ͕ϬϬϬ͕ϬϬϬ
ΨϬ



tĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇdŽƚĂů

;ΨϭϬϯ͕ϬϬϬͿ

ΨϬ

ΨϬ

;ΨϭϬϯ͕ϬϬϬͿ



Ϯ ^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

;ϯϲ͕ϯϬϬͿ
;Ψϯϲ͕ϯϬϬͿ

ΨϬ

;ϭϮ͕ϬϬϬ͕ϬϬϬͿ
ϭϮ͕ϬϬϬ͕ϬϬϬ
ΨϬ

;ϭϮ͕ϬϬϬ͕ϬϬϬͿ
ϭϭ͕ϵϲϯ͕ϳϬϬ
;Ψϯϲ͕ϯϬϬͿ

;Ψϯϲ͕ϯϬϬͿ

ΨϬ

ΨϬ

;Ψϯϲ͕ϯϬϬͿ

;ϱϵ͕ϬϬϬ͕ϬϬϬͿ
ϱϵ͕Ϭϭϵ͕ϮϬϬ
Ψϭϵ͕ϮϬϬ















^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇdŽƚĂů
Ϯ hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

ϭϵ͕ϮϬϬ
Ψϭϵ͕ϮϬϬ

ΨϬ

;ϱϵ͕ϬϬϬ͕ϬϬϬͿ
ϱϵ͕ϬϬϬ͕ϬϬϬ
ΨϬ

hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇdŽƚĂů

Ψϭϵ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϬ

ϲϱϬ͕ϬϬϬ
ΨϲϱϬ͕ϬϬϬ

;ϭ͕ϱϬϬ͕ϬϬϬͿ
ϭ͕ϱϬϬ͕ϬϬϬ
ΨϬ

Ϯ ^ŶŽǁŽůůĞŐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

Ψϭϵ͕ϮϬϬ

;ϭ͕ϱϬϬ͕ϬϬϬͿ
Ϯ͕ϭϱϬ͕ϬϬϬ
ΨϲϱϬ͕ϬϬϬ
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,͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
^ŶŽǁŽůůĞŐĞͲd
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
^ŶŽǁŽůůĞŐĞͲddŽƚĂů
^ŶŽǁŽůůĞŐĞdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

ΨϬ

;ϭ͕ϬϬϬ͕ϬϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
ΨϬ

;ϭ͕ϬϬϬ͕ϬϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϲϱϬ͕ϬϬϬ

ΨϬ

;Ϯ͕ϱϬϬ͕ϬϬϬͿ
Ϯ͕ϱϬϬ͕ϬϬϬ
ΨϬ

ΨϲϱϬ͕ϬϬϬ

Ϯ ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů

ΨϬ

ΨϬ

;Ϯ͕ϱϬϬ͕ϬϬϬͿ
Ϯ͕ϱϬϬ͕ϬϬϬ
ΨϬ

ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
ϭϬ͕ϬϬϬ͕ϬϬϬ
ΨϬ

;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
ϭϬ͕ϬϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϬ

;ϰ͕ϬϬϬ͕ϬϬϬͿ
ϰ͕ϬϬϬ͕ϬϬϬ
ΨϬ

;ϰ͕ϬϬϬ͕ϬϬϬͿ
ϰ͕ϬϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϳϮ͕ϬϬϬ
ΨϳϮ͕ϬϬϬ

;ϯ͕ϬϬϬ͕ϬϬϬͿ
ϯ͕ϬϬϬ͕ϬϬϬ
ΨϬ

;ϯ͕ϬϬϬ͕ϬϬϬͿ
ϯ͕ϬϳϮ͕ϬϬϬ
ΨϳϮ͕ϬϬϬ

ΨϬ

;ϱ͕ϱϬϬ͕ϬϬϬͿ
ϱ͕ϱϬϬ͕ϬϬϬ
ΨϬ

;ϱ͕ϱϬϬ͕ϬϬϬͿ
ϱ͕ϱϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϬ

;ϯ͕ϱϬϬ͕ϬϬϬͿ
ϯ͕ϱϬϬ͕ϬϬϬ
ΨϬ

;ϯ͕ϱϬϬ͕ϬϬϬͿ
ϯ͕ϱϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϳϮ͕ϬϬϬ

ΨϬ

ΨϬ

;ϰ͕ϬϬϬ͕ϬϬϬͿ
ϰ͕ϬϬϬ͕ϬϬϬ
ΨϬ

;ϰ͕ϬϬϬ͕ϬϬϬͿ
ϰ͕ϬϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

;ϰ͕ϬϬϬ͕ϬϬϬͿ
ϰ͕ϬϬϬ͕ϬϬϬ
ΨϬ

;ϰ͕ϬϬϬ͕ϬϬϬͿ
ϰ͕ϬϬϬ͕ϬϬϬ
ΨϬ












Ϯ ^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶĂŶĚ'ĞŶĞƌĂůdŽƚĂů
^ĐŚŽŽůŽĨƉƉůŝĞĚdĞĐŚŶŽůŽŐǇ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
^ĐŚŽŽůŽĨƉƉůŝĞĚdĞĐŚŶŽůŽŐǇdŽƚĂů
^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞdŽƚĂů
Ϯ ^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

ΨϬ















^ƚƵĚĞŶƚƐƐŝƐƚĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
^ƚƵĚĞŶƚƐƐŝƐƚĂŶĐĞdŽƚĂů
dĞĐŚŶŽůŽŐǇ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
dĞĐŚŶŽůŽŐǇdŽƚĂů
^ƚĂƚĞŽĂƌĚŽĨZĞŐĞŶƚƐdŽƚĂů
Ϯ hƚĂŚ^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂůŽůůĞŐĞƐ
ƌŝĚŐĞƌůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ƌŝĚŐĞƌůĂŶĚdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů
ĂǀŝƐdĞĐŚŶŝĐĂůŽůůĞŐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĂǀŝƐdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϳϮ͕ϬϬϬ
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,͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ



KŐĚĞŶͲtĞďĞƌdĞĐŚŶŝĐĂůŽůůĞŐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
KŐĚĞŶͲtĞďĞƌdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů




hŝŶƚĂŚĂƐŝŶdĞĐŚŶŝĐĂůŽůůĞŐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
hŝŶƚĂŚĂƐŝŶdĞĐŚŶŝĐĂůŽůůĞŐĞdŽƚĂů





h^dĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
h^dĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů






hƚĂŚ^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂůŽůůĞŐĞƐdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

;ϱ͕ϬϬϬ͕ϬϬϬͿ
ϱ͕ϬϬϬ͕ϬϬϬ
ΨϬ

;ϱ͕ϬϬϬ͕ϬϬϬͿ
ϱ͕ϬϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

;ϭ͕ϬϬϬ͕ϬϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
ΨϬ

;ϭ͕ϬϬϬ͕ϬϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϬ

;Ϯ͕ϬϬϬ͕ϬϬϬͿ
Ϯ͕ϬϬϬ͕ϬϬϬ
ΨϬ

;Ϯ͕ϬϬϬ͕ϬϬϬͿ
Ϯ͕ϬϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

;ΨϭϮϬ͕ϭϬϬͿ

Ψϭ͕ϭϳϮ͕ϬϬϬ

ΨϬ

Ψϭ͕Ϭϱϭ͕ϵϬϬ

'ƌĂŶĚdŽƚĂů

;ΨϭϮϬ͕ϭϬϬͿ

Ψϭ͕ϭϳϮ͕ϬϬϬ

ΨϬ

Ψϭ͕Ϭϱϭ͕ϵϬϬ
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/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
,ŝŐŚĞƌĚ^ĐŚŽůĂƌƐŚŝƉƉƉĞĂůƐ
<hZtĂƐŚŝŶŐƚŽŶŽƵŶƚǇZĞƐƚŽƌĂƚŝŽŶ
^ŶŽǁŽůůĞŐĞ^ƚƵĚĞŶƚ&ĂĐŝůŝƚǇWƌŽũĞĐƚ
h^,KΘDŽŶhŶďƵŝůƚƵŝůĚŝŶŐƐ
h^,KΘDŽŶhŶďƵŝůƚƵŝůĚŝŶŐƐ
h^,KΘDŽŶhŶďƵŝůƚƵŝůĚŝŶŐƐ
'ƌĂŶĚdŽƚĂů

ŐĞŶĐǇEĂŵĞ
ŝǆŝĞ^ƚhŶŝǀ
ŝǆŝĞ^ƚhŶŝǀ
^>ŽŵŵŽůůĞŐĞ
^>ŽŵŵŽůůĞŐĞ
^>ŽŵŵŽůůĞŐĞ
^>ŽŵŵŽůůĞŐĞ
^ŶŽǁŽůůĞŐĞ
^ŶŽǁŽůůĞŐĞ
^ŶŽǁŽůůĞŐĞ
^ŶŽǁŽůůĞŐĞ
^ŽƵƚŚĞƌŶhƚhŶŝǀ
^ŽƵƚŚĞƌŶhƚhŶŝǀ
^ƚĂƚĞĚZĞŐĞŶƚƐ
^ƚĂƚĞĚZĞŐĞŶƚƐ
^ƚĂƚĞĚZĞŐĞŶƚƐ
^ƚĂƚĞĚZĞŐĞŶƚƐ
^ƚĂƚĞĚZĞŐĞŶƚƐ
^ƚĂƚĞĚZĞŐĞŶƚƐ
hŶŝǀŽĨhƚĂŚ
hŶŝǀŽĨhƚĂŚ
h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d
h^d
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚ^ƚĂƚĞhŶŝǀ
hƚĂŚsĂůůĞǇhŶŝǀ
hƚĂŚsĂůůĞǇhŶŝǀ
tĞďĞƌ^ƚĂƚĞhŶŝǀ
tĞďĞƌ^ƚĂƚĞhŶŝǀ
^ƚĂƚĞĚZĞŐĞŶƚƐ
hŶŝǀŽĨhƚĂŚ
^ŶŽǁŽůůĞŐĞ
^ŽƵƚŚĞƌŶhƚhŶŝǀ
hƚĂŚsĂůůĞǇhŶŝǀ
tĞďĞƌ^ƚĂƚĞhŶŝǀ

>ŝŶĞ/ƚĞŵEĂŵĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϭϬ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϭϬ
'ĞŶĞƌĂůϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϭϭ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϭϭ
'ĞŶĞƌĂůϭǆ
^ĐŚŽĨƉƉůdĞĐŚ
,͘͘ϯ
ϭϮ
ĚƵĐĂƚŝŽŶϭǆ
^ĐŚŽĨƉƉůdĞĐŚ
,͘͘ϯ
ϭϮ
'ĞŶĞƌĂůϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϴ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϴ
'ĞŶĞƌĂůϭǆ
^ŶŽǁŽůůĞŐĞd
,͘͘ϯ
ϵ
ĚƵĐĂƚŝŽŶϭǆ
^ŶŽǁŽůůĞŐĞd
,͘͘ϯ
ϵ
'ĞŶĞƌĂůϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϲ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϲ
'ĞŶĞƌĂůϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
,͘͘ϯ
ϭϯ
ĚƵĐĂƚŝŽŶϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
,͘͘ϯ
ϭϯ
'ĞŶĞƌĂůϭǆ
^ƚƵĚĞŶƚƐƐŝƐƚ
,͘͘ϯ
ϭϰ
ĚƵĐĂƚŝŽŶϭǆ
^ƚƵĚĞŶƚƐƐŝƐƚ
,͘͘ϯ
ϭϰ
'ĞŶĞƌĂůϭǆ
dĞĐŚŶŽůŽŐǇ
,͘͘ϯ
ϭϱ
ĚƵĐĂƚŝŽŶϭǆ
dĞĐŚŶŽůŽŐǇ
,͘͘ϯ
ϭϱ
'ĞŶĞƌĂůϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϭ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϭ
'ĞŶĞƌĂůϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
,͘͘ϯ
ϮϬ
ĚƵĐĂƚŝŽŶϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
,͘͘ϯ
ϮϬ
'ĞŶĞƌĂůϭǆ
ƌŝĚŐĞƌůĂŶĚdĞĐŚ
,͘͘ϯ
ϭϲ
ĚƵĐĂƚŝŽŶϭǆ
ƌŝĚŐĞƌůĂŶĚdĞĐŚ
,͘͘ϯ
ϭϲ
'ĞŶĞƌĂůϭǆ
ĂǀŝƐdĞĐŚ
,͘͘ϯ
ϭϳ
ĚƵĐĂƚŝŽŶϭǆ
ĂǀŝƐdĞĐŚ
,͘͘ϯ
ϭϳ
'ĞŶĞƌĂůϭǆ
KŐĚĞŶͲtĞďĞƌdĞĐŚ
,͘͘ϯ
ϭϴ
ĚƵĐĂƚŝŽŶϭǆ
KŐĚĞŶͲtĞďĞƌdĞĐŚ
,͘͘ϯ
ϭϴ
'ĞŶĞƌĂůϭǆ
hŝŶƚĂŚĂƐŝŶdĞĐŚ
,͘͘ϯ
ϭϵ
ĚƵĐĂƚŝŽŶϭǆ
hŝŶƚĂŚĂƐŝŶdĞĐŚ
,͘͘ϯ
ϭϵ
'ĞŶĞƌĂůϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
Ϯ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
Ϯ
'ĞŶĞƌĂůϭǆ
ZĞŐŝŽŶĂůĂŵƉƵƐ
,͘͘ϯ
ϯ
ĚƵĐĂƚŝŽŶϭǆ
ZĞŐŝŽŶĂůĂŵƉƵƐ
,͘͘ϯ
ϯ
'ĞŶĞƌĂůϭǆ
^ĂŶ:ƵĂŶĞŶƚĞƌ
,͘͘ϯ
ϰ
ĚƵĐĂƚŝŽŶϭǆ
^ĂŶ:ƵĂŶĞŶƚĞƌ
,͘͘ϯ
ϰ
'ĞŶĞƌĂůϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϳ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϳ
'ĞŶĞƌĂůϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϱ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϯ
ϱ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϳϵ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϳϳ
'ĞŶĞƌĂůϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
^͘͘Ϯ
ϳϴ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϭ
Ϯ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϭ
ϯ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂŶĚ'ĞŶĞƌĂů
,͘͘ϭ
ϭ
ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕h^,KΘDŽŶhŶďƵŝůƚƵŝůĚŝŶŐƐ

ŵŽƵŶƚ
Ϯ͕ϱϬϬ͕ϬϬϬ
;Ϯ͕ϱϬϬ͕ϬϬϬͿ
ϭϬ͕ϬϬϬ͕ϬϬϬ
;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
ϰ͕ϬϬϬ͕ϬϬϬ
;ϰ͕ϬϬϬ͕ϬϬϬͿ
ϭ͕ϱϬϬ͕ϬϬϬ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
;ϭ͕ϬϬϬ͕ϬϬϬͿ
ϭϮ͕ϬϬϬ͕ϬϬϬ
;ϭϮ͕ϬϬϬ͕ϬϬϬͿ
ϯ͕ϬϬϬ͕ϬϬϬ
;ϯ͕ϬϬϬ͕ϬϬϬͿ
ϱ͕ϱϬϬ͕ϬϬϬ
;ϱ͕ϱϬϬ͕ϬϬϬͿ
ϯ͕ϱϬϬ͕ϬϬϬ
;ϯ͕ϱϬϬ͕ϬϬϬͿ
Ϯϱ͕ϬϬϬ͕ϬϬϬ
;Ϯϱ͕ϬϬϬ͕ϬϬϬͿ
Ϯ͕ϬϬϬ͕ϬϬϬ
;Ϯ͕ϬϬϬ͕ϬϬϬͿ
ϰ͕ϬϬϬ͕ϬϬϬ
;ϰ͕ϬϬϬ͕ϬϬϬͿ
ϰ͕ϬϬϬ͕ϬϬϬ
;ϰ͕ϬϬϬ͕ϬϬϬͿ
ϱ͕ϬϬϬ͕ϬϬϬ
;ϱ͕ϬϬϬ͕ϬϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
;ϭ͕ϬϬϬ͕ϬϬϬͿ
ϴϯ͕ϬϬϬ͕ϬϬϬ
;ϴϯ͕ϬϬϬ͕ϬϬϬͿ
ϯ͕ϱϬϬ͕ϬϬϬ
;ϯ͕ϱϬϬ͕ϬϬϬͿ
ϭ͕ϱϬϬ͕ϬϬϬ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
ϱϵ͕ϬϬϬ͕ϬϬϬ
;ϱϵ͕ϬϬϬ͕ϬϬϬͿ
ϲϯ͕ϬϬϬ͕ϬϬϬ
;ϲϯ͕ϬϬϬ͕ϬϬϬͿ
ΨϬ
ϳϮ͕ϬϬϬ
ϰϱϬ͕ϬϬϬ
ϲϱϬ͕ϬϬϬ
;ϯϲ͕ϯϬϬͿ
ϭϵ͕ϮϬϬ
;ϭϬϯ͕ϬϬϬͿ
;ΨϭϮϬ͕ϭϬϬͿ
Ψϭ͕Ϭϱϭ͕ϵϬϬ
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/Ä¥ÙÝãÙç ãçÙΙ
'  Ä  Ù½  ' Êò  Ù Ä Ã  Ä ã 

ƉƉƌŽƉƌŝĂƟŽŶƐ^ƵďĐŽŵŵŝƩĞĞ
^ĞŶĂƚŽƌƐ

ZĞƉƌĞƐĞŶƚĂƟǀĞƐ

<ŝƌŬƵůůŝŵŽƌĞ͕ŚĂŝƌ
:ĂĐŽďŶĚĞƌĞŐŐ
ĂǀŝĚƵǆƚŽŶ
tĂǇŶĞ,ĂƌƉĞƌ
ĞŝĚƌĞ,ĞŶĚĞƌƐŽŶ
ĂǀŝĚ,ŝŶŬŝŶƐ
<ĂƌĞŶDĂǇŶĞ
ĂŶŝĞůDĐĂǇ


ŽƵŐůĂƐ^ĂŐĞƌƐ͕ŚĂŝƌ
ƌĂĚǇƌĂŵŵĞƌ͕
sŝĐĞͲŚĂŝƌ
tĂůƚƌŽŽŬƐ
<ĞŶ/ǀŽƌǇ
ŽƌǇDĂůŽǇ
ĂůǀŝŶDƵƐƐĞůŵĂŶ
DĞƌƌŝůůEĞůƐŽŶ
^ƚĞƉŚĂŶŝĞWŝƚĐŚĞƌ
DŝŬĞ^ĐŚƵůƚǌ
>ĂtĂŶŶĂ^ŚƵƌƚůŝī
ŶĚƌĞǁ^ƚŽĚĚĂƌĚ

^ƚĂī
ƌŝĂŶtŝŬůĞ
ŚĂƐĞ>ŽŌŝƐ
^ĂƌĂŚDĞƌĞĚŝƚŚ
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^hKDD/ddKsZs/t

dŚĞ/ŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚ'ĞŶĞƌĂů'ŽǀĞƌŶŵĞŶƚ;/''Ϳ
ƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞƌĞǀŝĞǁƐĂŶĚĂƉƉƌŽǀĞƐ
ďƵĚŐĞƚƐĨŽƌ͗
x ,ŝŐŚǁĂǇĐŽŶƐƚƌƵĐƚŝŽŶĂŶĚŵĂŝŶƚĞŶĂŶĐĞ͖
x ^ƚĂƚĞǁŝĚĞĂĚŵŝŶŝƐƚƌĂƚŝǀĞĂŶĚƚĞĐŚŶŽůŽŐǇ
ƐĞƌǀŝĐĞƐ͖
x ƵŝůĚŝŶŐĐŽŶƐƚƌƵĐƚŝŽŶĂŶĚŝŵƉƌŽǀĞŵĞŶƚ͖ĂŶĚ
x ĞďƚƐĞƌǀŝĐĞ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚĂŶ&zϮϬϮϬŽƉĞƌĂƚŝŶŐ
ĂŶĚĐĂƉŝƚĂůďƵĚŐĞƚŽĨΨϮ͘ϱďŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐĨŽƌ
ƚŚĞ^ƵďĐŽŵŵŝƚƚĞĞ͘dŚŝƐŝƐĂϰ͘ϲƉĞƌĐĞŶƚŝŶĐƌĞĂƐĞ
ĨƌŽŵƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚďƵĚŐĞƚ͘dŚĞƚŽƚĂůŝŶĐůƵĚĞƐ
ΨϮϭϴ͘ϰŵŝůůŝŽŶĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚĚƵĐĂƚŝŽŶ
&ƵŶĚ͘

























WZdDEdK&dZE^WKZdd/KE
dŚĞĞƉĂƌƚŵĞŶƚŽĨdƌĂŶƐƉŽƌƚĂƚŝŽŶ;KdͿďƵŝůĚƐĂŶĚ
ŵĂŝŶƚĂŝŶƐŚŝŐŚǁĂǇƐĂŶĚƉĂƐƐĞƐƚŚƌŽƵŐŚĨƵŶĚƐĨŽƌ
ĂĞƌŽŶĂƵƚŝĐƐĂŶĚĐůĂƐƐĂŶĚƌŽĂĚƐ͘/ƚƐůŝŶĞŝƚĞŵƐ
ĂƌĞ͗
x ĞƌŽŶĂƵƚŝĐƐ͖
x ŵƵƐĞŵĞŶƚZŝĚĞ^ĂĨĞƚǇ;ŶĞǁŝŶ&zϮϬϮϬͿ͖
x ĂŶĚZŽĂĚƐ͖
x ŽŶƐƚƌƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚ͖
x ŽŽƉĞƌĂƚŝǀĞŐƌĞĞŵĞŶƚƐ͖
x ŶŐŝŶĞĞƌŝŶŐ^ĞƌǀŝĐĞƐ͖
x DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞŶĞƐƐ;ŶĞǁŝŶ&zϮϬϮϬͿ͖
x KƉĞƌĂƚŝŽŶƐͬDĂŝŶƚĞŶĂŶĐĞDĂŶĂŐĞŵĞŶƚ͖
x ZĞŐŝŽŶDĂŶĂŐĞŵĞŶƚ͖
x ^ĂĨĞ^ŝĚĞǁĂůŬŽŶƐƚƌƵĐƚŝŽŶ͖

x ^ŚĂƌĞƚŚĞZŽĂĚ͖
x ^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ͖ĂŶĚ
x dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚŵĞŶƚĂƉĂĐŝƚǇWƌŽŐƌĂŵ͘

ĞŐŝŶŶŝŶŐŝŶ&zϮϬϮϬƚŚĞDŝŶĞƌĂů>ĞĂƐĞůŝŶĞŝƚĞŵ
ŵŽǀĞĚĨƌŽŵƚŚĞĚĞƉĂƌƚŵĞŶƚ͛ƐďƵĚŐĞƚƚŽƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ͛ďƵĚŐĞƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚĂŶ&zϮϬϮϬŽƉĞƌĂƚŝŶŐ
ĂŶĚĐĂƉŝƚĂůďƵĚŐĞƚŽĨΨϭ͘ϳďŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐĨŽƌ
ƚŚĞĚĞƉĂƌƚŵĞŶƚ͘dŚŝƐŝƐĂƉƉƌŽǆŝŵĂƚĞůǇĂϰ͘ϲƉĞƌĐĞŶƚ
ŝŶĐƌĞĂƐĞĨƌŽŵƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚďƵĚŐĞƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƚƌĂŶƐĨĞƌƌĞĚdƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
ĨƌŽŵƚŚĞŽŶƐƚƌƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚůŝŶĞŝƚĞŵƚŽƚŚĞ
KƉĞƌĂƚŝŽŶƐͬDĂŝŶƚĞŶĂŶĐĞDĂŶĂŐĞŵĞŶƚůŝŶĞŝƚĞŵĨŽƌ
ƚŚĞĨŽůůŽǁŝŶŐƉƵƌƉŽƐĞƐ͗
x ^ƚŽƌŵƌĂŝŶDĂŝŶƚĞŶĂŶĐĞĨŽƌŶǀŝƌŽŶŵĞŶƚĂů
WƌŽƚĞĐƚŝŽŶŐĞŶĐǇƵĚŝƚŽŵƉůŝĂŶĐĞͲͲΨϭ͘ϳ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞ͖ĂŶĚ
x DĂŝŶƚĞŶĂŶĐĞĨŽƌEĞǁĚĚŝƚŝŽŶƐƚŽƚŚĞ^ƚĂƚĞ
,ŝŐŚǁĂǇ^ǇƐƚĞŵͲͲΨϴϯ͕ϬϬϬ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŵĂũŽƌ
ĐŚĂŶŐĞƐƌĞŐĂƌĚŝŶŐKd͛ƐďƵĚŐĞƚ͗
x ĞƌŽŶĂƵƚŝĐƐWƌŽũĞĐƚƐDĂŶĂŐĞƌͲͲΨϭϮϰ͕ϳϬϬŽŶĞͲ
ƚŝŵĞŝŶ&zϮϬϭϵĂŶĚŽŶŐŽŝŶŐŝŶ&zϮϬϮϬĨƌŽŵƚŚĞ
ĞƌŽŶĂƵƚŝĐƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ͖
x ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐĚũƵƐƚŵĞŶƚƐͲͲΨϭ͘ϲŵŝůůŝŽŶ
ŝŶƚŚĞŽŶƐƚƌƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚůŝŶĞŝƚĞŵĂŶĚ
Ψϭϵ͘ϵŵŝůůŝŽŶŝŶƚŚĞŽŽƉĞƌĂƚŝǀĞŐƌĞĞŵĞŶƚƐ
ůŝŶĞŝƚĞŵƌĞĐůĂƐƐŝĨŝĞĚĨƌŽŵĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐ
ƌĞǀĞŶƵĞƐ͖
x &ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲͲ;Ψϯϵϰ͕ϵϬϬͿŽŶĞͲ
ƚŝŵĞŝŶ&zϮϬϭϵĂŶĚ&zϮϬϮϬĂŶĚ;ΨϮ͘ϳŵŝůůŝŽŶͿ
ŽŶŐŽŝŶŐŝŶ&zϮϬϮϭƚŽƚŚĞŶŐŝŶĞĞƌŝŶŐ^ĞƌǀŝĐĞƐ
ůŝŶĞŝƚĞŵƚŽďĞƚƚĞƌŵĂƚĐŚĞǆƉĞĐƚĞĚĨĞĚĞƌĂů
ƌĞǀĞŶƵĞ͕ĂŶĚŝŶĐƌĞĂƐĞĚĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨƌŽŵƚŚĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚƚŽƚŚĞůŝŶĞŝƚĞŵďǇƚŚĞ
ƐĂŵĞĂŵŽƵŶƚƐ͖
x &ĞĚĞƌĂůŽŶƐƚƌƵĐƚŝŽŶĨƵŶĚƐͲͲΨϳϱ͘ϳŵŝůůŝŽŶ
ŝŶĐƌĞĂƐĞĚĂƵƚŚŽƌŝǌĂƚŝŽŶƚŽƚŚĞŽŶƐƚƌƵĐƚŝŽŶ
DĂŶĂŐĞŵĞŶƚůŝŶĞŝƚĞŵƚŽďĞƚƚĞƌŵĂƚĐŚ
ĞǆƉĞĐƚĞĚĨĞĚĞƌĂůƌĞǀĞŶƵĞ͖
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&ĞĚĞƌĂů&ƵŶĚŝŶŐdƌĂŝŶŝŶŐͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ
ŝŶ&zϮϬϭϵĂŶĚŽŶŐŽŝŶŐŝŶ&zϮϬϮϬŵŽǀĞĚĨƌŽŵ
ƚŚĞŽŶƐƚƌƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚůŝŶĞŝƚĞŵƚŽƚŚĞ
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐůŝŶĞŝƚĞŵĨŽƌƚƌĂŝŶŝŶŐ͖
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐͲͲΨϭ͘ϱŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚŽŶŐŽŝŶŐŝŶ&zϮϬϮϬƚŽ
ƚŚĞKƉĞƌĂƚŝŽŶƐͬDĂŝŶƚĞŶĂŶĐĞDĂŶĂŐĞŵĞŶƚůŝŶĞ
ŝƚĞŵƚŽďĞƚƚĞƌŵĂƚĐŚĞǆƉĞĐƚĞĚƌĞǀĞŶƵĞ͖ĂŶĚ
ĞĚŝĐĂƚĞĚ^ĂůĞƐdĂǆĚũƵƐƚŵĞŶƚƐͲͲΨϯϭ͘ϲŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚΨϯϲ͘ϱŵŝůůŝŽŶŽŶŐŽŝŶŐ
ŝŶ&zϮϬϮϬƚŽƚŚĞdƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚŵĞŶƚ
&ƵŶĚŽĨϮϬϬϱƚŽďĞƚƚĞƌŵĂƚĐŚĞǆƉĞĐƚĞĚƌĞǀĞŶƵĞ͘


dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚΨϯ͘ϱŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
ĂŶĚΨϳϬ͕ϬϬϬŽŶŐŽŝŶŐĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĨŽƌ
ƐƉĞĐŝĨŝĐƉƌŽũĞĐƚƐͬƉƵƌƉŽƐĞƐĂƐĨŽůůŽǁƐ͗
x WƌĞͲϮϬϬϳ^ƚĂƚĞsĞŚŝĐůĞZĞƉůĂĐĞŵĞŶƚWůĂŶͲͲΨϮ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽƌĞƉůĂĐĞŽůĚĞƌ͕ŵŽƌĞ
ƉŽůůƵƚŝŶŐƐŶŽǁƉůŽǁƐǁŝƚŚŶĞǁĞƌ͕ĐůĞĂŶĞƌ
ĞƋƵŝƉŵĞŶƚ͖
x dĞĐŚŶŝĐĂůWůĂŶŶŝŶŐƐƐŝƐƚĂŶĐĞͲͲΨϭ͘ϬŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞƚŽƉĂƌƚŶĞƌǁŝƚŚůŽĐĂůŐŽǀĞƌŶŵĞŶƚƐĂŶĚ
ƌĞŐŝŽŶĂůƉůĂŶŶŝŶŐŽƌŐĂŶŝǌĂƚŝŽŶƐĨŽƌƉůĂŶŶŝŶŐ
ƌĞůĂƚĞĚƚŽůĂŶĚƵƐĞ͕ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ͕ŚŽƵƐŝŶŐ͕
ĞĐŽŶŽŵŝĐĚĞǀĞůŽƉŵĞŶƚ͕ĂŶĚŐƌŽǁƚŚ͖
x ŽŽƌĚŝŶĂƚĞĚDŽďŝůŝƚǇ&ƵŶĚŝŶŐͲͲΨϮϱϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞĂŶĚΨϳϬ͕ϬϬϬŽŶŐŽŝŶŐƚŽĐƌĞĂƚĞ
ĐŽŵƉƌĞŚĞŶƐŝǀĞĨĂĐŝůŝƚǇƉůĂŶƐĂŶĚƉƌŽŐƌĂŵƐĨŽƌ
ƐƉĞĐŝĂůŝǌĞĚƚƌĂŶƐƉŽƌƚĂƚŝŽŶ͖
x hƚĂŚŽƵŶƚǇdƌĂŶƐƉŽƌƚĂƚŝŽŶWůĂŶŶŝŶŐͲͲ
ΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƐƚƵĚǇƚŚĞĐƌĞĂƚŝŽŶŽĨĂ
ĐŽƵŶƚǇǁŝĚĞĂĚĚƌĞƐƐŐƌŝĚƐǇƐƚĞŵŝŶƚĞŐƌĂƚĞĚǁŝƚŚ
ĞǆŝƐƚŝŶŐƚƌĂŶƐƉŽƌƚĂƚŝŽŶƉůĂŶŶŝŶŐĂŶĚ
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͖
x dĂǇůŽƌƐǀŝůůĞWĞĚĞƐƚƌŝĂŶĐĐĞƐƐ^ĂĨĞƚǇWƌŽũĞĐƚͲͲ
Ψϳϳ͕ϮϬϬŽŶĞͲƚŝŵĞƚŽĐŽŶƐƚƌƵĐƚĂƉĞĚĞƐƚƌŝĂŶ
ďƌŝĚŐĞŽǀĞƌƚŚĞhƚĂŚĂŶĚ^Ăůƚ>ĂŬĞĂŶĂůŝŶ
dĂǇůŽƌƐǀŝůůĞ͖
x /ŶƐƚŝƚƵƚĞĨŽƌƵƚŽŶŽŵŽƵƐDŽďŝůŝƚǇhƚĂŚͲͲ
ΨϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͖ĂŶĚ
x ^ƚƌĞĞƚ>ŝŐŚƚƐͲͲΨϭϱ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƵƉŐƌĂĚĞ
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞŝŶĂŶĚĂƌŽƵŶĚƚŚĞŽƉƉĞƌƚŽŶ
DĞƚƌŽdŽǁŶƐŚŝƉWĂƌŬ͘

























dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ,͘͘ϲϱ͕͞^ƉĞĐŝĂů'ƌŽƵƉ
>ŝĐĞŶƐĞWůĂƚĞĨŽƌDŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞŶĞƐƐ͕͟
ǁŚŝĐŚĐƌĞĂƚĞĚƚŚĞDŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞŶĞƐƐ
^ƵƉƉŽƌƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚĂŶĚƌĞƋƵŝƌĞƐKdƚŽ
ŵĂŶĂŐĞĂŶĚŵĂŬĞĚŝƐƚƌŝďƵƚŝŽŶƐĨƌŽŵƚŚĞĂĐĐŽƵŶƚƚŽ
ƋƵĂůŝĨǇŝŶŐŽƌŐĂŶŝǌĂƚŝŽŶƐ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĐƌĞĂƚĞĚĂ
ŶĞǁůŝŶĞŝƚĞŵĨŽƌƚŚĞDŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞŶĞƐƐ
ƉƌŽŐƌĂŵ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ,͘͘ϭϯϴ͕͞^ƉĞĐŝĂů
ĞƐŝŐŶĂƚŝŽŶŽĨ,ŝŐŚǁĂǇϲ͕͟ǁŚŝĐŚĚĞƐŝŐŶĂƚĞĚĂ
ƉŽƌƚŝŽŶŽĨƚŚĞŚŝŐŚǁĂǇĂƐƚŚĞDŝŬĞŵŝƚƌŝĐŚ
,ŝŐŚǁĂǇ͕ĂŶĚŝƚƉĂƐƐĞĚ^͘͘ϭϬϭ͕͞EĂǀĂũŽŽĚĞ
dĂůŬĞƌZĞĐŽŐŶŝƚŝŽŶ͕͟ǁŚŝĐŚĚĞƐŝŐŶĂƚĞĚƚŚĞEĂǀĂũŽ
ŽĚĞdĂůŬĞƌ,ŝŐŚǁĂǇ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚĂ
ƚŽƚĂůŽĨΨϭϲ͕ϬϬϬŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĨŽƌ
ƐŝŐŶƐĚĞƐŝŐŶĂƚŝŶŐƚŚĞŚŝŐŚǁĂǇƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ,͘͘ϭϱϳ͕͞^ƚĂƚĞ,ŝŐŚǁĂǇ
^ǇƐƚĞŵŵĞŶĚŵĞŶƚƐ͕͟ǁŚŝĐŚĂĚĚĞĚĂƉƉƌŽǆŝŵĂƚĞůǇ
ϭ͘ϭŵŝůĞƐƚŽƚŚĞƐƚĂƚĞŚŝŐŚǁĂǇƐǇƐƚĞŵ͘dŚĞ
>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚΨϰ͕ϰϬϬĨƌŽŵƚŚĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚĨŽƌŵĂŝŶƚĞŶĂŶĐĞŽĨƚŚĞ
ĂĚĚŝƚŝŽŶĂůŵŝůĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ,͘͘ϯϱϴ͕͞ZŝŐŚƚŽĨtĂǇ
ƋƵŝƚǇŵĞŶĚŵĞŶƚƐ͕͟ǁŚŝĐŚĞƐƚĂďůŝƐŚĞĚƚŚĞ
ĂŵŽƵŶƚĂĐƌƵĚĞŽŝůŽƌƉĞƚƌŽůĞƵŵƉƌŽĚƵĐƚƐƉŝƉĞůŝŶĞ
ŵƵƐƚƉĂǇŝĨƚŚĞƉŝƉĞůŝŶĞŝƐƌĞůŽĐĂƚĞĚƚŽ
ĂĐĐŽŵŵŽĚĂƚĞĐŽŶƐƚƌƵĐƚŝŽŶŽĨĂƐƚĂƚĞŚŝŐŚǁĂǇ
ƉƌŽũĞĐƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ,͘͘ϯϴϭ͕͞ŵƵƐĞŵĞŶƚZŝĚĞ
^ĂĨĞƚǇ͕͟ǁŚŝĐŚĐƌĞĂƚĞĚƚŚĞhƚĂŚŵƵƐĞŵĞŶƚZŝĚĞ
^ĂĨĞƚǇŽŵŵŝƚƚĞĞĂŶĚƚŚĞŵƵƐĞŵĞŶƚZŝĚĞ^ĂĨĞƚǇ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚ
ΨϯϱϬ͕ϴϬϬĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚƚŽĞƐƚĂďůŝƐŚƚŚĞ
ŶĞǁƉƌŽŐƌĂŵĂŶĚĐƌĞĂƚĞĚĂŶĞǁůŝŶĞŝƚĞŵ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ^͘͘ϳϮ͕͞dƌĂŶƐƉŽƌƚĂƚŝŽŶ
'ŽǀĞƌŶĂŶĐĞĂŶĚ&ƵŶĚŝŶŐZĞǀŝƐŝŽŶƐ͕͟ǁŚŝĐŚŵĂĚĞ
ƐĞǀĞƌĂůĐŚĂŶŐĞƐŝŶĐůƵĚŝŶŐĐƌĞĂƚŝŶŐĂƌŽĂĚƵƐĂŐĞ
ĐŚĂƌŐĞƉƌŽŐƌĂŵ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚ
Ψϳϱϱ͕ϬϬϬŽŶĞͲƚŝŵĞĂŶĚΨϭϭϱ͕ϬϬϬŽŶŐŽŝŶŐĨƌŽŵƚŚĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚƚŽĞƐƚĂďůŝƐŚĂŶĚŵĂŝŶƚĂŝŶƚŚĞ
ƉƌŽŐƌĂŵ͘
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dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ^͘͘Ϯϲϴ͕͞dƌĂŶƐƉŽƌƚĂƚŝŽŶ
/ŶĨƌĂƐƚƌƵĐƚƵƌĞŽŶĚŵĞŶĚŵĞŶƚƐ͕͟ǁŚŝĐŚĚŝƌĞĐƚĞĚ
ƚŚĞƵƐĞŽĨďŽŶĚƉƌŽĐĞĞĚƐĂŶĚŵŽŶŝĞƐĨƌŽŵƚŚĞ
ŽƵŶƚǇŽĨƚŚĞ&ŝƌƐƚůĂƐƐ,ŝŐŚǁĂǇWƌŽũĞĐƚƐƚŽĐĞƌƚĂŝŶ
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶͲƌĞůĂƚĞĚƉƌŽũĞĐƚƐĂƐĨŽůůŽǁƐ͗
x Ψϲϭ͘ϬŵŝůůŝŽŶŽĨďŽŶĚƉƌŽĐĞĞĚƐĨŽƌƚŚĞĨŽůůŽǁŝŶŐ
ƉƌŽũĞĐƚƐͬƉƵƌƉŽƐĞƐ͗ϭͿΨϭϯ͘ϬŵŝůůŝŽŶĨŽƌĐŽƌƌŝĚŽƌ
ƉƌĞƐĞƌǀĂƚŝŽŶĂŶĚůĂŶĚĂĐƋƵŝƐŝƚŝŽŶĨŽƌĂƚƌĂŶƐŝƚ
ŚƵďĂƚƚŚĞŵŽƵƚŚŽĨŝŐŽƚƚŽŶǁŽŽĚĂŶǇŽŶ͖ϮͿ
ΨϭϬ͘ϬŵŝůůŝŽŶĨŽƌƚƌĂŶƐƉŽƌƚĂƚŝŽŶŝŶĨƌĂƐƚƌƵĐƚƵƌĞ
ĂŶĚƌŝŐŚƚͲŽĨͲǁĂǇĂĐƋƵŝƐŝƚŝŽŶƐŝŶĂƉƌŽũĞĐƚĂƌĞĂ
ĐƌĞĂƚĞĚďǇĂŵŝůŝƚĂƌǇŝŶƐƚĂůůĂƚŝŽŶĚĞǀĞůŽƉŵĞŶƚ
ĂƵƚŚŽƌŝƚǇ;D/Ϳ͖ϯͿΨϮϴ͘ϬŵŝůůŝŽŶĨŽƌ
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƉƌŽũĞĐƚƐƌĞůĂƚĞĚƚŽƚŚĞ/ŶůĂŶĚWŽƌƚ
ƵƚŚŽƌŝƚǇ͖ϰͿΨϲ͘ϬŵŝůůŝŽŶĨŽƌ^ŚĞƉĂƌĚ>ĂŶĞŝŶ
ĂǀŝƐŽƵŶƚǇ͖ĂŶĚϱͿΨϰ͘ϬŵŝůůŝŽŶĨŽƌϭϲϬϬEŽƌƚŚ
ŝŶKƌĞŵŝƚǇ͖
x Ψϱϲ͘ϬŵŝůůŝŽŶŽĨďŽŶĚƉƌŽĐĞĞĚƐŵĂĚĞĂǀĂŝůĂďůĞ
ƚŽƚŚĞdƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞ>ŽĂŶ&ƵŶĚ
;d/>&ͿĨŽƌƚŚĞĨŽůůŽǁŝŶŐ͗ϭͿΨϮϰ͘ϬŵŝůůŝŽŶƚŽĂ
D/͖ϮͿΨϱ͘ϬŵŝůůŝŽŶƚŽƚŚĞ/ŶůĂŶĚWŽƌƚ
ƵƚŚŽƌŝƚǇĨŽƌŝŶĨƌĂƐƚƌƵĐƚƵƌĞƉƌŽũĞĐƚƐ;ƚŚĞďŝůů
ĞůŝŵŝŶĂƚĞƐĂΨϱ͘ϬŵŝůůŝŽŶĂůůŽĐĂƚŝŽŶĨƌŽŵd/>&ĨŽƌ
ƌŝŐŚƚͲŽĨͲǁĂǇĂĐƋƵŝƐŝƚŝŽŶĂŶĚŚŝŐŚǁĂǇ
ĐŽŶƐƚƌƵĐƚŝŽŶŝŶƚŚĞŶŽƌƚŚǁĞƐƚƋƵĂĚƌĂŶƚŽĨ^Ăůƚ
>ĂŬĞŝƚǇͿ͖ϯͿΨϳ͘ϬŵŝůůŝŽŶƚŽDŝĚǀĂůĞŝƚǇĨŽƌĂ
ƉĂƌŬŝŶŐƐƚƌƵĐƚƵƌĞŝŶƉƌŽǆŝŵŝƚǇƚŽĂŶŝŶƚĞƌŵŽĚĂů
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶĨĂĐŝůŝƚǇ͖ĂŶĚϰͿΨϮϬ͘ϬŵŝůůŝŽŶ
ƵŶƐƉĞĐŝĨŝĞĚ;^Ăůƚ>ĂŬĞŽƵŶƚǇĐŽƵůĚƵƐĞƚŚĞ
ĨƵŶĚƐĨŽƌƉĂƌŬŝŶŐĨĂĐŝůŝƚŝĞƐƚŚĂƚƐƵƉƉŽƌƚ
ĞĐŽŶŽŵŝĐĚĞǀĞůŽƉŵĞŶƚ͕ƌĞĐƌĞĂƚŝŽŶĂŶĚ
ƚŽƵƌŝƐŵͿ͖
x Ψϭϵ͘ϬŵŝůůŝŽŶŽĨďŽŶĚƉƌŽĐĞĞĚƐŵĂĚĞĂǀĂŝůĂďůĞ
ĨŽƌƵŶĚĞƌƉĂƐƐĞƐĐŽŶŶĞĐƚŝŶŐĂƐƚĂƚĞƉĂƌŬĂŶĚĂ
ƉƌŽũĞĐƚĂƌĞĂĐƌĞĂƚĞĚďǇĂD/͖
x Ψϵ͘ϬŵŝůůŝŽŶŽĨďŽŶĚƉƌŽĐĞĞĚƐƵƐĞĚĨŽƌ
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞŝŵƉƌŽǀĞŵĞŶƚƐƌĞůĂƚĞĚƚŽƚŚĞ
WƌŽǀŽŝƌƉŽƌƚ͖ĂŶĚ
x ΨϭϮ͘ϬŵŝůůŝŽŶĨƌŽŵƚŚĞŽƵŶƚǇŽĨƚŚĞ&ŝƌƐƚůĂƐƐ
,ŝŐŚǁĂǇWƌŽũĞĐƚƐ&ƵŶĚƚƌĂŶƐĨĞƌƌĞĚƚŽKdŝŶ&z
ϮϬϭϵĨŽƌƚŚĞĨŽůůŽǁŝŶŐƉƌŽũĞĐƚƐͬƉƵƌƉŽƐĞƐ͗ϭͿ
ΨϮ͘ϬŵŝůůŝŽŶĨŽƌϰϭϬϬ^ŽƵƚŚŝŶtĞƐƚsĂůůĞǇŝƚǇ͖
ϮͿΨϭ͘ϬŵŝůůŝŽŶĨŽƌ,ĞƌƌŝŵĂŶŽƵůĞǀĂƌĚŝŶ
,ĞƌƌŝŵĂŶ͖ϯͿΨϭ͘ϭŵŝůůŝŽŶĨŽƌ'ƌĂŶĚǀŝůůĞ,ŝŐŚǁĂǇ
ŝŶ^ŽƵƚŚ:ŽƌĚĂŶ͖ϰͿΨϭ͘ϴŵŝůůŝŽŶĨŽƌKůĚ>ŝďĞƌƚǇ
tĂǇŝŶZŝǀĞƌƚŽŶ͖ϱͿΨϭ͘ϬŵŝůůŝŽŶĨŽƌϱϲϬϬ^ŽƵƚŚ

ŝŶDƵƌƌĂǇŝƚǇ͖ϲͿΨϭ͘ϬŵŝůůŝŽŶĨŽƌ>ŽŶĞWĞĂŬ
WĂƌŬǁĂǇŝŶƌĂƉĞƌ͖ϳͿΨϭ͘ϬŵŝůůŝŽŶĨŽƌDŽŶƌŽĞ
^ƚƌĞĞƚŝŶ^ĂŶĚǇŝƚǇ͖ϴͿΨϵϬϬ͕ϬϬϬĨŽƌϭϬϮϬϬ
^ŽƵƚŚŝŶ^ŽƵƚŚ:ŽƌĚĂŶŝƚǇ͖ϵͿΨϭ͘ϬŵŝůůŝŽŶĨŽƌ
ϴϲϬϬ^ŽƵƚŚŝŶtĞƐƚ:ŽƌĚĂŶ͖ϭϬͿΨϳϬϬ͕ϬϬϬĨŽƌ
ϭϬϱϱϬ^ŽƵƚŚŝŶ^ŽƵƚŚ:ŽƌĚĂŶ͖ĂŶĚϭϭͿΨϱϬϬ͕ϬϬϬ
ĨŽƌϮϲϱϬ^ŽƵƚŚŝŶ^Ăůƚ>ĂŬĞŽƵŶƚǇ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĨŽƌKd
ƚŚĂƚĂůůŽǁĞĚŽƌĚŝƌĞĐƚĞĚƚŚĞĚĞƉĂƌƚŵĞŶƚƚŽ͗

hƐĞdƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ͕ŶŽƚŽƚŚĞƌǁŝƐĞ
ĂƉƉƌŽƉƌŝĂƚĞĚ͕ƚŽŵĂǆŝŵŝǌĞƉĂƌƚŝĐŝƉĂƚŝŽŶǁŝƚŚƚŚĞ
ĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚĨŽƌĨĞĚĞƌĂůůǇĚĞƐŝŐŶĂƚĞĚ
ŚŝŐŚǁĂǇƐĂŶĚƚŽĐŽŶƐƚƌƵĐƚ͕ƌĞŚĂďŝůŝƚĂƚĞ͕ĂŶĚƉƌĞƐĞƌǀĞ
ƐƚĂƚĞŚŝŐŚǁĂǇƐ͘;,͘͘ϲ͕/ƚĞŵϲϬͿ

hƐĞĨƵŶĚƐĂƉƉƌŽƉƌŝĂƚĞĚĨƌŽŵƚŚĞ&ĞĚĞƌĂůDŝŶĞƌĂů
>ĞĂƐĞĐĐŽƵŶƚƚŽŝŵƉƌŽǀĞŽƌƌĞĐŽŶƐƚƌƵĐƚŚŝŐŚǁĂǇƐ
ƚŚĂƚŚĂǀĞďĞĞŶŚĞĂǀŝůǇŝŵƉĂĐƚĞĚďǇĞŶĞƌŐǇ
ĚĞǀĞůŽƉŵĞŶƚ͘;,͘͘ϲ͕/ƚĞŵϲϯͿ

hƐĞƵŶƐƉĞŶƚ&zϮϬϭϵǁŝŶƚĞƌŵĂŝŶƚĞŶĂŶĐĞĨƵŶĚƐĨŽƌ
ƵŶŵĞƚĞƋƵŝƉŵĞŶƚŶĞĞĚƐ͘;,͘͘ϲ͕/ƚĞŵϲϰͿ

hƐĞŵĂŝŶƚĞŶĂŶĐĞĨƵŶĚƐƉƌĞǀŝŽƵƐůǇƵƐĞĚŽŶƐƚĂƚĞ
ŚŝŐŚǁĂǇƐƚŚĂƚŶŽǁƋƵĂůŝĨǇĨŽƌdƌĂŶƐƉŽƌƚĂƚŝŽŶ
/ŶǀĞƐƚŵĞŶƚ&ƵŶĚŽĨϮϬϬϱƚŽĂĚĚƌĞƐƐŵĂŝŶƚĞŶĂŶĐĞ
ĂŶĚƉƌĞƐĞƌǀĂƚŝŽŶŝƐƐƵĞƐŽŶŽƚŚĞƌƐƚĂƚĞŚŝŐŚǁĂǇƐ͘
;,͘͘ϲ͕/ƚĞŵϲϰͿ

hƐĞdƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚĂƉƉƌŽƉƌŝĂƚĞĚĨŽƌƉĞĚĞƐƚƌŝĂŶ
ƐĂĨĞƚǇƉƌŽũĞĐƚƐƚŽĐŽƌƌĞĐƚƉĞĚĞƐƚƌŝĂŶŚĂǌĂƌĚƐŽŶƐƚĂƚĞ
ŚŝŐŚǁĂǇƐ͘;,͘͘ϲ͕/ƚĞŵϲϲͿ

hƐĞdƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚŵĞŶƚ&ƵŶĚŽĨϮϬϬϱ͕ŶŽƚ
ŽƚŚĞƌǁŝƐĞĂƉƉƌŽƉƌŝĂƚĞĚ͕ƚŽĐŽŶƐƚƌƵĐƚ͕ƌĞŚĂďŝůŝƚĂƚĞ͕
ĂŶĚƉƌĞƐĞƌǀĞƐƚĂƚĞĂŶĚĨĞĚĞƌĂůŚŝŐŚǁĂǇƐŝŶhƚĂŚ͘
;,͘͘ϲ͕/ƚĞŵϲϵͿ

ǆƉĞŶĚŶŽŵŽƌĞƚŚĂŶΨϱ͘ϲŵŝůůŝŽŶĨƌŽŵƚŚĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚŵĞŶƚ&ƵŶĚŽĨϮϬϬϱƚŽ
ƌĞŝŵďƵƌƐĞĂŶĞŶƚŝƚǇĨŽƌĐŽŶƐƚƌƵĐƚŝŽŶŽĨŚŝŐŚǁĂǇĂŶĚ
ƌĂŝůĨĂĐŝůŝƚŝĞƐǁŝƚŚŝŶƚŚĞĂƌĞĂŽĨƚŚĞ/ŶůĂŶĚWŽƌƚ͘
;^͘͘Ϯ͕/ƚĞŵϭϭϵͿ
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hƐĞΨϴϬϬ͕ϬϬϬĨƌŽŵƚŚĞdƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚƚŽ
ĐŽŶƐƚƌƵĐƚĂƐŽƵŶĚďĂƌƌŝĞƌĂůŽŶŐDŽƵŶƚĂŝŶsŝĞǁ
ŽƌƌŝĚŽƌĂƚϴϭϱϳ^ŽƵƚŚDĂƉůĞůĞĂĨtĂǇŝŶtĞƐƚ
:ŽƌĚĂŶ͘;^͘͘ϯ͕/ƚĞŵϭϯϲͿ;sĞƚŽĞĚͿ





x

x


WZdDEdK&D/E/^dZd/s^Zs/^



dŚĞĞƉĂƌƚŵĞŶƚŽĨĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ;^Ϳ
ďƵĚŐĞƚŝƐŽƌŐĂŶŝǌĞĚŝŶƚŽƚǁŽƚǇƉĞƐŽĨĂŐĞŶĐŝĞƐ͗
ĂƉƉƌŽƉƌŝĂƚĞĚĂŶĚŝŶƚĞƌŶĂůƐĞƌǀŝĐĞĨƵŶĚ͘dŚĞ
ĂƉƉƌŽƉƌŝĂƚĞĚůŝŶĞŝƚĞŵƐǁŝƚŚŝŶƚŚĞĚĞƉĂƌƚŵĞŶƚ
ŝŶĐůƵĚĞ͗
x ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ͛ƐKĨĨŝĐĞ;KͿ͖
x ĚŵŝŶŝƐƚƌĂƚŝǀĞZƵůĞƐ;ZͿ͖
x &ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶĂŶĚDĂŶĂŐĞŵĞŶƚ;&DͿ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ͖
x ƵŝůĚŝŶŐŽĂƌĚWƌŽŐƌĂŵ͖
x ^ƚĂƚĞƌĐŚŝǀĞƐ͖
x &ŝŶĂŶĐĞ͖
x &ŝŶĂŶĐĞʹDĂŶĚĂƚĞĚ͖
x &ŝŶĂŶĐĞʹDĂŶĚĂƚĞĚͲWĂƌĞŶƚĂůĞĨĞŶƐĞ͖
x &ŝŶĂŶĐĞʹDĂŶĚĂƚĞĚͲǆĞĐƵƚŝǀĞƌĂŶĐŚƚŚŝĐƐ
ŽŵŵŝƐƐŝŽŶ͖
x &ŝŶĂŶĐĞʹDĂŶĚĂƚĞĚͲWŽůŝƚŝĐĂů^ƵďĚŝǀŝƐŝŽŶƐ
ƚŚŝĐƐŽŵŵŝƐƐŝŽŶ͖
x &ŝŶĂŶĐĞʹDĂŶĚĂƚĞĚͲDŝŶĞƌĂů>ĞĂƐĞ;ŶĞǁŝŶ
&zϮϬϮϬͿ͖
x ůĞĐƚĞĚKĨĨŝĐŝĂůWŽƐƚͲZĞƚŝƌĞŵĞŶƚĞŶĞĨŝƚ͖
x :ƵĚŝĐŝĂůŽŶĚƵĐƚŽŵŵŝƐƐŝŽŶ͖
x WƵƌĐŚĂƐŝŶŐ͖ĂŶĚ
x KĨĨŝĐĞŽĨƚŚĞ/ŶƐƉĞĐƚŽƌ'ĞŶĞƌĂůŽĨDĞĚŝĐĂŝĚ
^ĞƌǀŝĐĞƐ;K/'Ϳ͘


















dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚĂŶ&zϮϬϮϬďƵĚŐĞƚŽĨ
Ψϳϵ͘ϭŵŝůůŝŽŶƚŽƚŚĞĚĞƉĂƌƚŵĞŶƚ͛ƐĂƉƉƌŽƉƌŝĂƚĞĚůŝŶĞ
ŝƚĞŵƐ͘dŚŝƐ&zϮϬϮϬďƵĚŐĞƚŝƐΨϰϮ͘ϬŵŝůůŝŽŶŵŽƌĞ
ƚŚĂŶƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚďƵĚŐĞƚ͘KĨƚŚĞŝŶĐƌĞĂƐĞĚ
ĂŵŽƵŶƚ͕ΨϯϮ͘ϴŵŝůůŝŽŶŝƐĨŽƌƚŚĞƚƌĂŶƐĨĞƌŽĨƚŚĞ
DŝŶĞƌĂů>ĞĂƐĞĐĐŽƵŶƚĨƌŽŵƚŚĞĞƉĂƌƚŵĞŶƚŽĨ
dƌĂŶƐƉŽƌƚĂƚŝŽŶƚŽƚŚĞŝǀŝƐŝŽŶŽĨ&ŝŶĂŶĐĞ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚΨϮϲϳ͕ϱϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵĂŶĚΨϮϲϳ͕ϱϬϬŝŶ&zϮϬϮϬĨƌŽŵƚŚĞĚƵĐĂƚŝŽŶ
&ƵŶĚĂŶĚΨϯϮϳ͕ϱϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵ͕Ψϴ͘ϭŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬ͕ĂŶĚΨϮϳϱ͕ϱϬϬŽŶŐŽŝŶŐŝŶ
&zϮϬϮϬĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĨŽƌƐƉĞĐŝĨŝĐ
ƉƌŽũĞĐƚƐͬƉƵƌƉŽƐĞƐĂƐĨŽůůŽǁƐ͗












x

x

x

x

^ƚĂƚĞdĞůĞǁŽƌŬŝŶŐͲͲΨϲ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽƚŚĞ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ͛ƐKĨĨŝĐĞƚŽŝŵƉůĞŵĞŶƚƐƚĂƚĞ
ƚĞůĞǁŽƌŬŝŶŐĚŝƌĞĐƚŝǀĞƐ͖
ůĞĐƚƌŝĐsĞŚŝĐůĞŚĂƌŐŝŶŐ^ƚĂƚŝŽŶƐĂƚ^ƚĂƚĞ^ŝƚĞƐ
ͲͲΨϮ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽƚŚĞǆĞĐƵƚŝǀĞ
ŝƌĞĐƚŽƌ͛ƐKĨĨŝĐĞƚŽŝŶƐƚĂůůĞůĞĐƚƌŝĐǀĞŚŝĐůĞ
ĐŚĂƌŐŝŶŐƐƚĂƚŝŽŶƐĂƚƐƚĂƚĞͲŽǁŶĞĚĨĂĐŝůŝƚŝĞƐ͖
ŽŵŵŝƐƐŝŽŶŝƌĞĐƚŽƌƐŽŵƉĞŶƐĂƚŝŽŶ/ŶĐƌĞĂƐĞͲͲ
Ψϴ͕ϬϬϬƚŽ&ŝŶĂŶĐĞʹDĂŶĚĂƚĞĚͲͲǆĞĐƵƚŝǀĞ
ƌĂŶĐŚƚŚŝĐƐŽŵŵŝƐƐŝŽŶƐĂŶĚ&ŝŶĂŶĐĞʹ
DĂŶĚĂƚĞĚͲͲWŽůŝƚŝĐĂů^ƵďĚŝǀŝƐŝŽŶƚŚŝĐƐ
ŽŵŵŝƐƐŝŽŶƚŽƉƌŽǀŝĚĞĐŽŵƉĞŶƐĂƚŝŽŶŝŶĐƌĞĂƐĞƐ
ĨŽƌŽŵŵŝƐƐŝŽŶĚŝƌĞĐƚŽƌƐ͖
dĞůĞǁŽƌŬ/ŶŝƚŝĂƚŝǀĞͲͲΨϲϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&z
ϮϬϭϵƚŽƚŚĞǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ͛ƐKĨĨŝĐĞĨŽƌƚŚĞ
^ƚĂƚĞdĞůĞǁŽƌŬŝŶŝƚŝĂƚŝǀĞƵŶĚĞƌƚŚĞ'ŽǀĞƌŶŽƌ͛Ɛ
KĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚ;'KDͿ͖
KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞ^ƚƌĞĞƚůĞĂŶͲhƉͲͲ
ΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƚŚĞŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐ
ŽŶƐƚƌƵĐƚŝŽŶĂŶĚDĂŶĂŐĞŵĞŶƚ;&DͿƚŽĐŽǀĞƌ
ĐůĞĂŶͲƵƉĞǆƉĞŶƐĞƐĨŽƌƚŚĞZŝŽ'ƌĂŶĚĞĂƌĞĂŽĨ
^Ăůƚ>ĂŬĞŝƚǇ͖ĂŶĚ
&D^ƚĂĨĨŝŶŐͲͲΨϱϯϱ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵ
ĂŶĚΨϱϯϱ͕ϬϬϬŽŶŐŽŝŶŐŝŶ&zϮϬϮϬƚŽ&DĨŽƌ
ƉĞƌƐŽŶŶĞůĐŽƐƚƐ͘


dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŵĂũŽƌ
ĐŚĂŶŐĞƐƌĞŐĂƌĚŝŶŐ^͛ƐďƵĚŐĞƚ͗
x ^ƚĂƚĞĞďƚŽůůĞĐƚŝŽŶdƌĂŶƐĨĞƌͲͲΨϰϬϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞŝŶ&zϮϬϭϵĨƌŽŵƚŚĞ^ƚĂƚĞĞďƚŽůůĞĐƚŝŽŶ
&ƵŶĚĂƐĨŽůůŽǁƐ͗ΨϯϬϬ͕ϬϬϬƚŽƚŚĞǆĞĐƵƚŝǀĞ
ŝƌĞĐƚŽƌ͛ƐKĨĨŝĐĞĨŽƌƚŚĞŶĞǁƚĞůĞǁŽƌŬŝŶŝƚŝĂƚŝǀĞ
ĂŶĚΨϭϬϬ͕ϬϬϬƚŽƚŚĞWŽƐƚͲŽŶǀŝĐƚŝŽŶ/ŶĚŝŐĞŶƚ
ĞĨĞŶƐĞ&ƵŶĚƚŽƉƌŽǀŝĚĞĨƵŶĚŝŶŐĨŽƌĚĞĨĞŶƐĞ
ĐŽƐƚƐĨŽƌƉŽƐƚͲĐŽŶǀŝĐƚŝŽŶĂƉƉĞĂůƐ͖
x DŝŶĞƌĂů>ĞĂƐĞĐĐŽƵŶƚdƌĂŶƐĨĞƌͲͲΨϯϮ͘ϴŵŝůůŝŽŶ
ĨŽƌƚŚĞĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨƚŚĞDŝŶĞƌĂů>ĞĂƐĞ
ĐĐŽƵŶƚĨƌŽŵƚŚĞĞƉĂƌƚŵĞŶƚŽĨdƌĂŶƐƉŽƌƚĂƚŝŽŶ
ƚŽƚŚĞŝǀŝƐŝŽŶŽĨ&ŝŶĂŶĐĞ͖
x hƚĂŚdƌĂŶƐƉĂƌĞŶĐǇtĞďƐŝƚĞͲͲΨϲ͕ϴϬϬŽŶĞͲƚŝŵĞ
ŝŶ&zϮϬϭϵĂŶĚΨϮϳ͕ϬϬϬŝŶ&zϮϬϮϬĨƌŽŵƚŚĞ
ŝǀŝƐŝŽŶŽĨ&ŝŶĂŶĐĞƚŽƚŚĞǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ͛Ɛ
KĨĨŝĐĞĨŽƌƚŚĞĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨƚŚĞtĞďƐŝƚĞ͖
ĂŶĚ
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ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚͲͲΨϮϬ͕ϳϬϬĂŶĚ
ΨϭϬ͕ϳϬϬƚŽ&ŝŶĂŶĐĞĚŵŝŶŝƐƚƌĂƚŝŽŶʹ&ŝŶĂŶĐŝĂů
/ŶĨŽƌŵĂƚŝŽŶ^ǇƐƚĞŵƐĂŶĚ^ƚĂƚĞƌĐŚŝǀĞƐʹ
WƌĞƐĞƌǀĂƚŝŽŶ^ĞƌǀŝĐĞƐůŝŶĞŝƚĞŵƐ͕ƌĞƐƉĞĐƚŝǀĞůǇ͕ƚŽ
ďĞƚƚĞƌŵĂƚĐŚĞǆƉĞĐƚĞĚƌĞǀĞŶƵĞ͘


dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚƚŚĞĨŽůůŽǁŝŶŐďŝůůƐƚŚĂƚĂĨĨĞĐƚ
^ĂƉƉƌŽƉƌŝĂƚĞĚůŝŶĞŝƚĞŵĨƵŶĚŝŶŐĂŶĚŽƉĞƌĂƚŝŽŶƐ͗
x ,͘͘ϭϳϴ͕͞dƌĂŶƐƉĂƌĞŶĐǇtĞďƐŝƚĞ
ŵĞŶĚŵĞŶƚƐ͕͟ǁŚŝĐŚƌĞŵŽǀĞĚ;ΨϯϬϬͿŽŶŐŽŝŶŐ
ĨƌŽŵƚŚĞǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ͛ƐKĨĨŝĐĞĨŽƌŽŶĞůĞƐƐ
ƉĂŝĚďŽĂƌĚŵĞŵďĞƌ͖
x ,͘͘ϯϰϵ͕͞^ƚĂƚĞƵŝůĚŝŶŐƐŵĞŶĚŵĞŶƚƐ͕͟ǁŚŝĐŚ
ůĞĚƚŽƚŚĞƚƌĂŶƐĨĞƌŽĨŽŶĞĨĂĐŝůŝƚŝĞƐĐŽŽƌĚŝŶĂƚŽƌ
ƉŽƐŝƚŝŽŶĂŶĚĂƉƉƌŽǆŝŵĂƚĞůǇΨϴϬ͕ϰϬϬĨƌŽŵƚŚĞ
^ƚĂƚĞƵŝůĚŝŶŐŽĂƌĚƚŽƚŚĞŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐ
ŽŶƐƚƌƵĐƚŝŽŶĂŶĚDĂŶĂŐĞŵĞŶƚ͖
x ^͘͘ϵϱ͕͞ƵƚŝƐŵŵĞŶĚŵĞŶƚƐ͕͟ǁŚŝĐŚ
ĂƉƉƌŽƉƌŝĂƚĞĚΨϭ͘ϯŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚƌĞĚƵĐĞĚ
ĨƵŶĚŝŶŐďǇ;Ψϭ͘ϯŵŝůůŝŽŶͿŽŶĞͲƚŝŵĞƚŽƉƌŽǀŝĚĞ
ĐŽǀĞƌĂŐĞĨŽƌďĞŚĂǀŝŽƌĂůŚĞĂůƚŚƚƌĞĂƚŵĞŶƚĨŽƌ
ŝŶĚŝǀŝĚƵĂůƐǁŝƚŚĂŶĂƵƚŝƐŵƐƉĞĐƚƌƵŵĚŝƐŽƌĚĞƌ͖
x ^͘͘ϭϬϮ͕͞,ŝŐŚĞƌĚƵĐĂƚŝŽŶĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ͕͟
ǁŚŝĐŚĂƉƉƌŽƉƌŝĂƚĞĚΨϴ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƚŚĞ
ŝǀŝƐŝŽŶŽĨ&ŝŶĂŶĐĞƚŽŝŵƉůĞŵĞŶƚƚŚĞŶĞǁ
,ŝŐŚĞƌĚƵĐĂƚŝŽŶĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚĂŶĚƚŚĞ
dĞĐŚŶŝĐĂůŽůůĞŐĞƐĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ͘
ĚĚŝƚŝŽŶĂůůǇ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚ
ΨϭϮ͕ϳϬϬƚŽƚŚĞŝǀŝƐŝŽŶŽĨ&ŝŶĂŶĐĞĨŽƌƚŚĞ
ĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨƚŚĞŶĞǁĨƵŶĚƐ͖
x ^͘͘ϭϮϵ͕͞WƵďůŝĐ^ĂĨĞƚǇĂŶĚ&ŝƌĞĨŝŐŚƚĞƌdŝĞƌ//
ZĞƚŝƌĞŵĞŶƚŶŚĂŶĐĞŵĞŶƚƐ͕͟ǁŚŝĐŚ
ĂƉƉƌŽƉƌŝĂƚĞĚΨϮ͘ϮŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚƌĞĚƵĐĞĚ
ĨƵŶĚŝŶŐďǇ;ΨϮ͘ϮŵŝůůŝŽŶͿŽŶĞͲƚŝŵĞƚŽĐŽǀĞƌĐŽƐƚƐ
ĨŽƌƚŚĞĞŶŚĂŶĐĞĚƉƵďůŝĐƐĂĨĞƚǇĂŶĚĨŝƌĞĨŝŐŚƚĞƌƐ͛
ƌĞƚŝƌĞŵĞŶƚďĞŶĞĨŝƚƐŽĨĨĞƌĞĚŝŶƚŚĞďŝůů͖ĂŶĚ
x ^͘͘Ϯϱϭ͕͞WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞ
ŵĞŶĚŵĞŶƚƐ͕͟ǁŚŝĐŚƌĞĚŝƌĞĐƚƐƚŚĞ
ĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨƚŚĞŚŝůĚtĞůĨĂƌĞWĂƌĞŶƚĂů
ĞĨĞŶƐĞWƌŽŐƌĂŵĨƌŽŵƚŚĞĞƉĂƌƚŵĞŶƚŽĨ
ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ;^ͿƚŽƚŚĞ
ŽŵŵŝƐƐŝŽŶŽŶƌŝŵŝŶĂůĂŶĚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ
;::Ϳ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌ^ĂƉƉƌŽƉƌŝĂƚĞĚůŝŶĞŝƚĞŵƐ͗

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƚŚĞŝǀŝƐŝŽŶŽĨ
&ŝŶĂŶĐĞƌĞƉĞĂůƚŚĞzŽƵƚŚĞǀĞůŽƉŵĞŶƚKƌŐĂŶŝǌĂƚŝŽŶ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚĂŶĚƚŚĞzŽƵƚŚŚĂƌĂĐƚĞƌ
KƌŐĂŶŝǌĂƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚĂŶĚĐůŽƐĞƚŚĞ
ďĂůĂŶĐĞƐƚŽƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂƚƚŚĞƚŝŵĞŽĨƌĞƉĞĂů͘
;^͘͘Ϯ͕/ƚĞŵϯϴͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƚŚĞĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶ
ŽĂƌĚĂŶĚŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶ
DĂŶĂŐĞŵĞŶƚƵƐĞƵƉƚŽΨϮϱϬ͕ϬϬϬƚŽĚĞǀĞůŽƉĂůŽŶŐͲ
ƚĞƌŵƉůĂŶƚŚĂƚĂĚĚƌĞƐƐĞƐƐƉĂĐĞŶĞĞĚƐĨŽƌƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨŐƌŝĐƵůƚƵƌĞ͕ĞƉĂƌƚŵĞŶƚŽĨ,ĞƌŝƚĂŐĞ
ĂŶĚƌƚƐ͕ĂŶĚĂŐĞŶĐŝĞƐƌĞƐŝĚŝŶŐŽŶĂƉŝƚŽů,ŝůů͘;^͘͘
ϯ͕/ƚĞŵϭϴͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƵƚŚŽƌŝǌĞƐƚŚĞ/ŶƐƉĞĐƚŽƌ'ĞŶĞƌĂůŽĨ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐƚŽƐƉĞŶĚĂůůĂǀĂŝůĂďůĞŵŽŶĞǇ͕ĂƐ
ĂƵƚŚŽƌŝǌĞĚďǇƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚ͕ŝŶƚŚĞ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚϮϮϱϮĨŽƌ&zϮϬϭϵ
ƌĞŐĂƌĚůĞƐƐŽĨƚŚĞĂŵŽƵŶƚĂƉƉƌŽƉƌŝĂƚĞĚĂƐĂůůŽǁĞĚďǇ
ƚŚĞĨƵŶĚƐĂƵƚŚŽƌŝǌŝŶŐƐƚĂƚƵƚĞ͘;^͘͘ϯ͕/ƚĞŵϭϵͿ


^ʹ/EdZE>^Zs/&hE^;/^&^Ϳ
/^&ƐƉƌŽǀŝĚĞŐŽŽĚƐĂŶĚƐĞƌǀŝĐĞƐƚŽŽƚŚĞƌƐƚĂƚĞ
ĂŐĞŶĐŝĞƐĂƚƌĂƚĞƐĂƉƉƌŽǀĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞƚŽ
ĐŽǀĞƌĐŽƐƚƐ͘^ŽƉĞƌĂƚĞƐƚŚĞĨŽůůŽǁŝŶŐ/^&Ɛ͗
x &ŝŶĂŶĐĞ͖
x WƵƌĐŚĂƐŝŶŐĂŶĚ'ĞŶĞƌĂů^ĞƌǀŝĐĞƐ͖
x &ůĞĞƚKƉĞƌĂƚŝŽŶƐ͖
x ZŝƐŬDĂŶĂŐĞŵĞŶƚ͖ĂŶĚ
x &ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶĂŶĚDĂŶĂŐĞŵĞŶƚ
;&DͿ͘

&ŝŶĂŶĐĞ
dŚĞ/^&ƉŽƌƚŝŽŶŽĨƚŚĞŝǀŝƐŝŽŶŽĨ&ŝŶĂŶĐĞŽƉĞƌĂƚĞƐ
ƚŚĞWƵƌĐŚĂƐŝŶŐĂƌĚƉƌŽŐƌĂŵ͘dŚĞWƵƌĐŚĂƐŝŶŐĂƌĚ
;ŽƌWͲĂƌĚͿŝƐĂsŝƐĂĐĂƌĚƚŚĂƚƐƚĂƚĞĂŐĞŶĐŝĞƐƵƐĞĨŽƌ
ůŽǁͲǀĂůƵĞĂƵƚŚŽƌŝǌĂƚŝŽŶƐĂŶĚƐŵĂůůĚŽůůĂƌƉƵƌĐŚĂƐĞ
ŽƌĚĞƌƐ͘WƌŝŽƌϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞĚŝǀŝƐŝŽŶ
ĞůŝŵŝŶĂƚĞĚƚŚĞŽŶƐŽůŝĚĂƚĞĚƵĚŐĞƚĂŶĚĐĐŽƵŶƚŝŶŐ
ƉƌŽŐƌĂŵ;ͿďǇƌĞĂůůŽĐĂƚŝŶŐĞŵƉůŽǇĞĞƐĂŶĚ
ĨƵŶĚŝŶŐƚŽƚŚĞŶĞǁůǇĐƌĞĂƚĞĚdƌĂŶƐĂĐƚŝŽŶƐ'ƌŽƵƉ
ƉƌŽŐƌĂŵǁŝƚŚŝŶƚŚĞ&ůĞĞƚKƉĞƌĂƚŝŽŶƐŝǀŝƐŝŽŶ͕
ůĞĂĚŝŶŐƚŽĂŶŽǀĞƌĂůůƌĞĚƵĐƚŝŽŶŝŶĂƉƉƌŽǀĞĚƌĞǀĞŶƵĞƐ
ĂŶĚ&dƐĨŽƌƚŚĞĚŝǀŝƐŝŽŶ͘
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&Žƌ&zϮϬϮϬ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƌĞǀĞŶƵĞƐŽĨ
ΨϳϮϯ͕ϱϬϬĂŶĚϮ͘Ϭ&dƐĂƐĐŽŵƉĂƌĞĚƚŽ&zϮϬϭϵ
ZĞǀŝƐĞĚĨŝŐƵƌĞƐŽĨΨϮ͘ϬŵŝůůŝŽŶŝŶĂƉƉƌŽǀĞĚƌĞǀĞŶƵĞƐ
ĂŶĚϮϬ͘Ϭ&dƐ͘





WƵƌĐŚĂƐŝŶŐĂŶĚ'ĞŶĞƌĂů^ĞƌǀŝĐĞƐ
dŚĞ/^&ƉŽƌƚŝŽŶŽĨWƵƌĐŚĂƐŝŶŐĂŶĚ'ĞŶĞƌĂů^ĞƌǀŝĐĞƐ
ŝŶĐůƵĚĞƐ͗
x ĞŶƚƌĂůDĂŝů͖
x ůĞĐƚƌŽŶŝĐWƵƌĐŚĂƐŝŶŐ͖
x WƌŝŶƚ^ĞƌǀŝĐĞƐ͖ĂŶĚ
x ^ƚĂƚĞĂŶĚ&ĞĚĞƌĂů^ƵƌƉůƵƐ͘

&Žƌ&zϮϬϮϬ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƌĞǀĞŶƵĞƐŽĨ
Ψϭϴ͘ϳŵŝůůŝŽŶ͕ϵϯ͘Ϭ&dƐ͕ĂŶĚΨϰ͘ϭŵŝůůŝŽŶŝŶ
ƵƚŚŽƌŝǌĞĚĂƉŝƚĂůKƵƚůĂǇĂƐĐŽŵƉĂƌĞĚƚŽ&zϮϬϭϵ
ZĞǀŝƐĞĚĨŝŐƵƌĞƐŽĨΨϭϴ͘ϰŵŝůůŝŽŶĂŶĚŶŽĐŚĂŶŐĞƐŝŶ
&dƐĂŶĚƵƚŚŽƌŝǌĞĚĂƉŝƚĂůKƵƚůĂǇ͘

&ůĞĞƚKƉĞƌĂƚŝŽŶƐ
&ůĞĞƚKƉĞƌĂƚŝŽŶƐŽƉĞƌĂƚĞƐƚŚĞƐƚĂƚĞĐĞŶƚƌĂůŵŽƚŽƌ
ƉŽŽů͕ƚŚĞƐƚĂƚĞĨƵĞůŶĞƚǁŽƌŬ͕ĂŶĚƚŚĞƐƚĂƚĞƚƌĂǀĞů
ŽĨĨŝĐĞ͘&Žƌ&zϮϬϮϬ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚ
ƌĞǀĞŶƵĞƐŽĨΨϲϰ͘ϱŵŝůůŝŽŶ͕ϰϮ͘Ϭ&dƐ͕ĂŶĚΨϮϭ͘ϯ
ŵŝůůŝŽŶŝŶƵƚŚŽƌŝǌĞĚĂƉŝƚĂůKƵƚůĂǇĂƐĐŽŵƉĂƌĞĚƚŽ
&zϮϬϭϵZĞǀŝƐĞĚĨŝŐƵƌĞƐŽĨΨϱϵ͘ϴŵŝůůŝŽŶŝŶĂƉƉƌŽǀĞĚ
ƌĞǀĞŶƵĞƐ͕Ϯϲ͘Ϭ&dƐ͕ĂŶĚΨϭϵ͘ϯŵŝůůŝŽŶŝŶƵƚŚŽƌŝǌĞĚ
ĂƉŝƚĂůKƵƚůĂǇ͘dŚĞŝŶĐƌĞĂƐĞŝŶ&dƐŝƐĚƵĞƚŽƚŚĞ
ƚƌĂŶƐĨĞƌŽĨƚŚĞŽŶƐŽůŝĚĂƚĞĚƵĚŐĞƚĂŶĚĐĐŽƵŶƚŝŶŐ
;ͿƉƌŽŐƌĂŵƚŽƚŚĞŶĞǁůǇĐƌĞĂƚĞĚdƌĂŶƐĂĐƚŝŽŶƐ
'ƌŽƵƉƉƌŽŐƌĂŵ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚΨϮ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽ&ůĞĞƚKƉĞƌĂƚŝŽŶƐƚŽƌĞƉůĂĐĞ
ŽůĚĞƌ͕ŵŽƌĞƉŽůůƵƚŝŶŐƐŶŽǁƉůŽǁƐǁŝƚŚŶĞǁĞƌ͕
ĐůĞĂŶĞƌĞƋƵŝƉŵĞŶƚ͕ĂŶĚŝƚŝŶĐƌĞĂƐĞĚƚŚĞĚŝǀŝƐŝŽŶ͛Ɛ
ƵƚŚŽƌŝǌĞĚĂƉŝƚĂůKƵƚůĂǇďǇƚŚĂƚĂŵŽƵŶƚƚŽĂĐĐŽƵŶƚ
ĨŽƌƚŚĞĂƉƉƌŽƉƌŝĂƚŝŽŶ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌƚŚĞĚŝǀŝƐŝŽŶ͗

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚĂƉƉƌŽƉƌŝĂƚŝŽŶƐƉƌŽǀŝĚĞĚ
ĨŽƌ&ůĞĞƚKƉĞƌĂƚŝŽŶƐƐŚĂůůŶŽƚůĂƉƐĞĐĂƉŝƚĂůŽƵƚůĂǇ
ĂƵƚŚŽƌŝƚǇŐƌĂŶƚĞĚǁŝƚŚŝŶ&zϮϬϭϵĨŽƌǀĞŚŝĐůĞƐŶŽƚ
ĚĞůŝǀĞƌĞĚďǇƚŚĞĞŶĚŽĨ&zϮϬϭϵŝŶǁŚŝĐŚǀĞŚŝĐůĞ
ƉƵƌĐŚĂƐĞŽƌĚĞƌƐǁĞƌĞŝƐƐƵĞĚŽďůŝŐĂƚŝŶŐĐĂƉŝƚĂůŽƵƚůĂǇ
ĨƵŶĚƐ͘;,͘͘ϲ͕/ƚĞŵϯϬͿ





























ZŝƐŬDĂŶĂŐĞŵĞŶƚ
dŚĞŝǀŝƐŝŽŶŽĨZŝƐŬDĂŶĂŐĞŵĞŶƚ;ZŝƐŬͿŵĂŶĂŐĞƐƚŚĞ
^ƚĂƚĞZŝƐŬ&ƵŶĚ;&ƵŶĚͿ͕ǁŚŝĐŚŝƐĂŶ/^&͘dŚĞ&ƵŶĚ
ƉƌŽǀŝĚĞƐƉƌŽƉĞƌƚǇĂŶĚĐĂƐƵĂůƚǇĐŽǀĞƌĂŐĞĨŽƌƐƚĂƚĞ
ĂŐĞŶĐŝĞƐ͕ƐĐŚŽŽůĚŝƐƚƌŝĐƚƐ͕ĐŚĂƌƚĞƌƐĐŚŽŽůƐ͕ĂŶĚŚŝŐŚĞƌ
ĞĚƵĐĂƚŝŽŶŝŶƐƚŝƚƵƚŝŽŶƐ͘dŚĞ&ƵŶĚΖƐĂƵƚŽŵŽďŝůĞ
ƉŚǇƐŝĐĂůĚĂŵĂŐĞƉƌŽŐƌĂŵŝƐĞŶƚŝƌĞůǇƐĞůĨͲĨƵŶĚĞĚ͘dŚĞ
ƉƌŽƉĞƌƚǇĂŶĚůŝĂďŝůŝƚǇƉƌŽŐƌĂŵƐĂƌĞĂďůĞŶĚŽĨƐĞůĨͲ
ĨƵŶĚŝŶŐĂŶĚƌĞŝŶƐƵƌĂŶĐĞ͘ZŝƐŬƉƌŽĐƵƌĞƐƉƌŽƉĞƌƚǇ
ŝŶƐƵƌĂŶĐĞĐŽǀĞƌĂŐĞŝŶĞǆĐĞƐƐŽĨΨϭ͘ϬŵŝůůŝŽŶƉĞƌ
ĐůĂŝŵĂŶĚĂΨϯ͘ϱŵŝůůŝŽŶĂŶŶƵĂůĂŐŐƌĞŐĂƚĞ͘ZŝƐŬĂůƐŽ
ƉƌŽĐƵƌĞƐůŝĂďŝůŝƚǇŝŶƐƵƌĂŶĐĞŝŶĞǆĐĞƐƐŽĨĂΨϭ͘Ϭ
ŵŝůůŝŽŶͬΨϮ͘ϬŵŝůůŝŽŶΗĐŽƌƌŝĚŽƌΗƌĞƚĞŶƚŝŽŶ͘

&Žƌ&zϮϬϮϬ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƌĞǀĞŶƵĞƐĂŶĚ
ŽƚŚĞƌĨƵŶĚŝŶŐŽĨΨϲϮ͘ϭŵŝůůŝŽŶ͕ϯϮ͘Ϭ&dƐ͕ĂŶĚΨϬŝŶ
ƵƚŚŽƌŝǌĞĚĂƉŝƚĂůKƵƚůĂǇĂƐĐŽŵƉĂƌĞĚƚŽ&zϮϬϭϵ
ZĞǀŝƐĞĚĨŝŐƵƌĞƐŽĨΨϲϬ͘ϮŵŝůůŝŽŶŝŶĂƉƉƌŽǀĞĚƌĞǀĞŶƵĞ͕
ϯϮ͘Ϭ&dƐ͕ĂŶĚΨϮϯϬ͕ϬϬϬŝŶƵƚŚŽƌŝǌĞĚĂƉŝƚĂů
KƵƚůĂǇ͘ZŝƐŬĚŽĞƐŶŽƚĂŶƚŝĐŝƉĂƚĞĂĐĂƉŝƚĂůƉƌŽũĞĐƚŝŶ
&zϮϬϮϬ͕ǁŚŝĐŚƌĞĚƵĐĞĚƚŚĞƌĞƋƵŝƌĞĚƵƚŚŽƌŝǌĞĚ
ĂƉŝƚĂůKƵƚůĂǇĨŽƌƚŚĞĚŝǀŝƐŝŽŶ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƚƌĂŶƐĨĞƌƌĞĚΨϯ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵĨƌŽŵƚŚĞtŽƌŬĞƌ͛ƐŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚƚŽ
ƚŚĞZŝƐŬDĂŶĂŐĞŵĞŶƚʹ>ŝĂďŝůŝƚǇ&ƵŶĚƚŽŽĨĨƐĞƚĂ
ŶĞŐĂƚŝǀĞƌĞƚĂŝŶĞĚĞĂƌŶŝŶŐƐďĂůĂŶĐĞ͘

ŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶĂŶĚDĂŶĂŐĞŵĞŶƚ
;&DͿ
dŚĞ/^&ƉŽƌƚŝŽŶŽĨ&DƉƌŽǀŝĚĞƐďƵŝůĚŝŶŐ
ŵĂŶĂŐĞŵĞŶƚƚŚƌŽƵŐŚŽƵƚƚŚĞ^ƚĂƚĞƚŽƐƵďƐĐƌŝďŝŶŐ
ĂŐĞŶĐŝĞƐ͘

&Žƌ&zϮϬϮϬ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƌĞǀĞŶƵĞƐŽĨ
Ψϯϰ͘ϬŵŝůůŝŽŶ͕ϭϲϮ͘Ϭ&dƐ͕ĂŶĚΨϭϱϭ͕ϴϬϬŝŶ
ƵƚŚŽƌŝǌĞĚĂƉŝƚĂůKƵƚůĂǇĂƐĐŽŵƉĂƌĞĚƚŽ&zϮϬϭϵ
ZĞǀŝƐĞĚĨŝŐƵƌĞƐŽĨΨϯϯ͘ϵŵŝůůŝŽŶŝŶĂƉƉƌŽǀĞĚ
ƌĞǀĞŶƵĞƐ͕ϭϲϬ͘Ϭ&dƐ͕ĂŶĚΨϭϰϭ͕ϯϬϬŝŶƵƚŚŽƌŝǌĞĚ
ĂƉŝƚĂůKƵƚůĂǇ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌƚŚĞ/^&ƉŽƌƚŝŽŶŽĨ&D͗

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƚŚĞ&D/ŶƚĞƌŶĂů
^ĞƌǀŝĐĞ&ƵŶĚŵĂǇĂĚĚƵƉƚŽƚŚƌĞĞ&dƐĂŶĚƵƉƚŽƚǁŽ
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ǀĞŚŝĐůĞƐďĞǇŽŶĚƚŚĞĂƵƚŚŽƌŝǌĞĚůĞǀĞůŝĨŶĞǁĨĂĐŝůŝƚŝĞƐ
ĐŽŵĞŽŶůŝŶĞŽƌŵĂŝŶƚĞŶĂŶĐĞĂŐƌĞĞŵĞŶƚƐĂƌĞ
ƌĞƋƵĞƐƚĞĚ͘ŶǇĂĚĚĞĚ&dƐŽƌǀĞŚŝĐůĞƐǁŝůůďĞ
ƌĞǀŝĞǁĞĚĂŶĚŵĂǇďĞĂƉƉƌŽǀĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶ
ƚŚĞŶĞǆƚůĞŐŝƐůĂƚŝǀĞƐĞƐƐŝŽŶ͘;,͘͘ϲ͕/ƚĞŵϳϱͿ


WZdDEdK&d,EK>K'z^Zs/^

x

x

dŚĞĞƉĂƌƚŵĞŶƚŽĨdĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐ;d^Ϳ
ŵĂŶĂŐĞƐƐƚĂƚĞǁŝĚĞŝŶĨŽƌŵĂƚŝŽŶƚĞĐŚŶŽůŽŐǇ;/dͿ
ƉƌŽŐƌĂŵƐĂŶĚƌĞƐŽƵƌĐĞƐ͘d^ŚĂƐďŽƚŚĂƉƉƌŽƉƌŝĂƚĞĚ
ĂŶĚŝŶƚĞƌŶĂůƐĞƌǀŝĐĞĨƵŶĚŽƉĞƌĂƚŝŽŶƐ͘


d^ʹWWZKWZ/dWZK'ZD^
dŚĞĂƉƉƌŽƉƌŝĂƚĞĚƉƌŽŐƌĂŵƐĂƌĞ͗
x ŚŝĞĨ/ŶĨŽƌŵĂƚŝŽŶKĨĨŝĐĞƌ;/KͿ͖ĂŶĚ
x ƵƚŽŵĂƚĞĚ'ĞŽŐƌĂƉŚŝĐZĞĨĞƌĞŶĐĞĞŶƚĞƌ
;'ZͿ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚĂŶ&zϮϬϮϬďƵĚŐĞƚŽĨ
Ψϰ͘ϴŵŝůůŝŽŶƚŽƚŚĞĚĞƉĂƌƚŵĞŶƚ͛ƐĂƉƉƌŽƉƌŝĂƚĞĚ
ĨƵŶĐƚŝŽŶƐĂƐĐŽŵƉĂƌĞĚƚŽƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚ
ďƵĚŐĞƚŽĨΨϲ͘ϮŵŝůůŝŽŶ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x DŽŶƵŵĞŶƚZĞŚĂďŝůŝƚĂƚŝŽŶĂŶĚZĞƐƚŽƌĂƚŝŽŶ
ŽŵŵŝƚƚĞĞͲͲΨϭϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽ'ZĨŽƌ
ĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨƚŚĞ͖
x hƚĂŚ'ĞŽƐƉĂƚŝĂůŶƚĞƌƉƌŝƐĞĂƚĂ&ƵŶĚͲͲ
ΨϮϱϬ͕ϬϬϬƚŽ'ZĨŽƌƚŚĞĞƐƚĂďůŝƐŚŵĞŶƚŽĨƚŚĞ
ĨƵŶĚ͖

x &ĞĚĞƌĂů&ƵŶĚĚũƵƐƚŵĞŶƚͲͲΨϮϲϭ͕ϵϬϬƚŽƚŚĞ
'ZůŝŶĞŝƚĞŵƚŽďĞƚƚĞƌŵĂƚĐŚĞǆƉĞĐƚĞĚĨĞĚĞƌĂů
ƌĞǀĞŶƵĞ͖ĂŶĚ
x ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚͲͲΨϳϮ͕ϰϬϬƚŽƚŚĞ
'ZůŝŶĞŝƚĞŵĨŽƌ'ĞŽŐƌĂƉŚŝĐ/ŶĨŽƌŵĂƚŝŽŶ
^ǇƐƚĞŵƉƌŽũĞĐƚƐ͘


dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚƚŚĞĨŽůůŽǁŝŶŐďŝůůƐƚŚĂƚĂĨĨĞĐƚ
d^ĂŐĞŶĐǇĨƵŶĚŝŶŐĂŶĚŽƉĞƌĂƚŝŽŶƐ͗
x dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ,͘͘ϰϯϭ͕͞ǆƉƵŶŐĞŵĞŶƚ
ĐƚŵĞŶĚŵĞŶƚƐ͕͟ǁŚŝĐŚĂƉƉƌŽƉƌŝĂƚĞĚ
ΨϮϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞĂŶĚΨϯ͕ϴϬϬŽŶŐŽŝŶŐĨƌŽŵ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐĨŽƌƉƌŽŐƌĂŵŵŝŶŐĂŶĚŽƚŚĞƌ
ƚĞĐŚŶŽůŽŐǇƐĞƌǀŝĐĞƐ͖



dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ^͘͘ϭϯϳ͕͞^ŝŶŐůĞhƐĞƌ
ĂƚĂŽƌƌĞůĂƚŝŽŶĐƚ͕͟ǁŚŝĐŚĂƉƉƌŽƉƌŝĂƚĞĚ
ΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽ͞ĐƌĞĂƚĞĂǁĞďƉŽƌƚĂů
ƚŚƌŽƵŐŚǁŚŝĐŚĂŶŝŶĚŝǀŝĚƵĂůŵĂǇĂĐĐĞƐƐĨƌŽŵĂ
ƐŝŶŐůĞƐŽƵƌĐĞŝŶĨŽƌŵĂƚŝŽŶĂŶĚƐĞƌǀŝĐĞƐĨƌŽŵ
ŵƵůƚŝƉůĞƐƚĂƚĞĞŶƚŝƚŝĞƐ͖͟ĂŶĚ
dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ^͘͘ϭϱϰ͕͞hƚĂŚ
ŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇ͕͟ǁŚŝĐŚ
ĂƉƉƌŽƉƌŝĂƚĞĚΨϰ͕ϯϬϬƚŽĐŽŵƉĞŶƐĂƚĞĨŽƌ
ŝŶĐƌĞĂƐĞĚƉŚŽŶĞůŝŶĞĐŚĂƌŐĞƐ͘


d^ʹ/EdZE>^Zs/&hE^;/^&^Ϳ
d^ŽƉĞƌĂƚĞƐƚŚĞŶƚĞƌƉƌŝƐĞdĞĐŚŶŽůŽŐǇ/^&͘dŚĞ/^&
ƉƌŽǀŝĚĞƐŝŶĨŽƌŵĂƚŝŽŶƚĞĐŚŶŽůŽŐǇƌĞůĂƚĞĚƐĞƌǀŝĐĞƐ
ĂŶĚƐƵƉƉŽƌƚĨŽƌǆĞĐƵƚŝǀĞƌĂŶĐŚĂŐĞŶĐŝĞƐ͕ĂŶĚ
ƉƌŽũĞĐƚŵĂŶĂŐĞŵĞŶƚĂŶĚŽƚŚĞƌ/dƐĞƌǀŝĐĞƐƚŽŶŽŶͲ
ǆĞĐƵƚŝǀĞƌĂŶĐŚƐƚĂƚĞĂŐĞŶĐŝĞƐĂŶĚĞŶƚŝƚŝĞƐ͘
^ĞƌǀŝĐĞƐŝŶĐůƵĚĞ͗
x ĞƐŬƚŽƉͬ>ŽĐĂůƌĞĂEĞƚǁŽƌŬƐ;>EͿ
ŵĂŶĂŐĞŵĞŶƚ͖
x tŝĚĞĂƌĞĂŶĞƚǁŽƌŬĂĐĐĞƐƐ͖
x tĞďĂƉƉůŝĐĂƚŝŽŶĚĞǀĞůŽƉŵĞŶƚ͖
x tŝƌĞůĞƐƐĂŶĚŽƚŚĞƌƚĞůĞĐŽŵŵƵŶŝĐĂƚŝŽŶƐ͖
x ^ĞƌǀĞƌŚŽƐƚŝŶŐ͖ĂŶĚ
x EĞƚǁŽƌŬƐĞĐƵƌŝƚǇ͘

&ŽƌƚŚĞŶƚĞƌƉƌŝƐĞdĞĐŚŶŽůŽŐǇ/^&ŝŶ&zϮϬϮϬ͕ƚŚĞ
>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƌĞǀĞŶƵĞƐŽĨΨϭϮϮ͘ϴŵŝůůŝŽŶĂƐ
ĐŽŵƉĂƌĞĚƚŽ&zϮϬϭϵZĞǀŝƐĞĚĨŝŐƵƌĞƐŽĨΨϭϮϯ͘ϯ
ŵŝůůŝŽŶ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĚŝĚŶŽƚĐŚĂŶŐĞƚŚĞĂƉƉƌŽǀĞĚ
ϳϯϯ͘Ϭ&dƐĂŶĚΨϲ͘ϬŵŝůůŝŽŶŝŶƵƚŚŽƌŝǌĞĚĂƉŝƚĂů
KƵƚůĂǇďĞƚǁĞĞŶ&zϮϬϭϵZĞǀŝƐĞĚĂŶĚ&zϮϬϮϬ͘

/ŶĂĚĚŝƚŝŽŶƚŽƌĂƚĞƐĨŽƌ&zϮϬϭϵƚŚĂƚƚŚĞ>ĞŐŝƐůĂƚƵƌĞ
ĂƉƉƌŽǀĞĚŝŶƚŚĞϮϬϭϴ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞ
>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐƌĂƚĞƐĨŽƌ&zϮϬϭϵ͗
x ŶŚĂŶĐĞĚDŽďŝůĞĞǀŝĐĞ^ƵƉƉŽƌƚʹ^ƉĞĐŝĂů
ŝůůŝŶŐŐƌĞĞŵĞŶƚ;^Ϳ͖
x ůŽƵĚͬ^ĂĂ^/ŵƉůĞŵĞŶƚĂƚŝŽŶͲΨϴϭ͘ϯϭƉĞƌŚŽƵƌ͖
x ^ŚĂƌĞĚƉƉůŝĐĂƚŝŽŶ,ŽƐƚŝŶŐůŽƵĚ^ǇƐƚĞŵ
ĚŵŝŶŝƐƚƌĂƚŝŽŶͲΨϮϰ͘ϳϵƉĞƌŝŶƐƚĂŶĐĞƉĞƌŵŽŶƚŚ͖
ĂŶĚ
x ůŽƵĚ,ŽƐƚŝŶŐͲĐŽƐƚƉůƵƐϭϵƉĞƌĐĞŶƚ͘
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dŚĞĂƉŝƚĂůƵĚŐĞƚĨƵŶĚƐ͗
x EĞǁĐŽŶƐƚƌƵĐƚŝŽŶ͖
x DĂũŽƌƌĞŵŽĚĞůŝŶŐ͖
x ůƚĞƌĂƚŝŽŶƐ͕ƌĞƉĂŝƌƐ͕ĂŶĚŝŵƉƌŽǀĞŵĞŶƚƐ͖
x ZĞĂůĞƐƚĂƚĞĂĐƋƵŝƐŝƚŝŽŶ͖ĂŶĚ
x ZŽŽĨŝŶŐĂŶĚƉĂǀŝŶŐƉƌŽũĞĐƚƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚĂŶ&zϮϬϮϬŽƉĞƌĂƚŝŶŐ
ĂŶĚĐĂƉŝƚĂůďƵĚŐĞƚŽĨΨϯϬϮ͘ϬŵŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐ
ĨŽƌƚŚĞĂƉŝƚĂůƵĚŐĞƚůŝŶĞŝƚĞŵƐ͘dŚŝƐŝƐĂŶŝŶĐƌĞĂƐĞ
ŽĨΨϬ͘ϴŵŝůůŝŽŶŽƌĂƉƉƌŽǆŝŵĂƚĞůǇϬ͘ϯƉĞƌĐĞŶƚĨƌŽŵ
ƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚďƵĚŐĞƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŵĂũŽƌ
ĨƵŶĚŝŶŐĨŽƌƚŚĞĂƉŝƚĂůƵĚŐĞƚůŝŶĞŝƚĞŵƐ͗

ĂƉŝƚĂů/ŵƉƌŽǀĞŵĞŶƚƐ
x ĂƉŝƚĂůŝŵƉƌŽǀĞŵĞŶƚƐͲͲΨϭϯϴ͘ϯŵŝůůŝŽŶ͕ǁŚŝĐŚŝƐ
ĂƉƉƌŽǆŝŵĂƚĞůǇϭ͘ϮƉĞƌĐĞŶƚŽĨƚŚĞƌĞƉůĂĐĞŵĞŶƚ
ĐŽƐƚŽĨĞǆŝƐƚŝŶŐƐƚĂƚĞĨĂĐŝůŝƚŝĞƐĂŶĚŝŶĨƌĂƐƚƌƵĐƚƵƌĞ
;ƐƚĂƚƵƚĞƌĞƋƵŝƌĞƐƚŚĞ>ĞŐŝƐůĂƚƵƌĞƚŽĂƉƉƌŽƉƌŝĂƚĞ
ϭ͘ϭƉĞƌĐĞŶƚŽĨƚŚĞƌĞƉůĂĐĞŵĞŶƚĐŽƐƚƚŽĐĂƉŝƚĂů
ŝŵƉƌŽǀĞŵĞŶƚƐďĞĨŽƌĞĨƵŶĚŝŶŐĂŶǇŶĞǁĐĂƉŝƚĂů
ĚĞǀĞůŽƉŵĞŶƚƉƌŽũĞĐƚƐ;ƐĞĞhϲϯͲϱͲϭϬϰ;ϳͿͿ͘

EĞǁ^ƚĂƚĞͲĨƵŶĚĞĚĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚWƌŽũĞĐƚƐ
x ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ^ĐŝĞŶĐĞƵŝůĚŝŶŐͲͲΨϱϬ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞ͖
x hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇEĞǁƵƐŝŶĞƐƐƵŝůĚŝŶŐͲͲ
ΨϱϬ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞ͖ĂŶĚ
x tĞďĞƌ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇEŽƌĚĂŶŐŝŶĞĞƌŝŶŐĂŶĚ
ƉƉůŝĞĚ^ĐŝĞŶĐĞƵŝůĚŝŶŐͲͲΨϱϬ͘ϬŵŝůůŝŽŶŽŶĞͲ
ƚŝŵĞ͘

ŽƐƚKǀĞƌƌƵŶƐĨŽƌWƌĞǀŝŽƵƐůǇ&ƵŶĚĞĚWƌŽũĞĐƚƐ
x ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ,ƵŵĂŶWĞƌĨŽƌŵĂŶĐĞ
ĞŶƚĞƌͲͲΨϰ͘ϰŵŝůůŝŽŶŽŶĞͲƚŝŵĞ͖ĂŶĚ
x hƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚ
^ƉƌŝŶŐǀŝůůĞƵŝůĚŝŶŐͲͲΨϯ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞ͘

WůĂŶŶŝŶŐĂŶĚĞƐŝŐŶ
dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚΨϮ͘ϬŵŝůůŝŽŶĨŽƌ
ƉůĂŶŶŝŶŐĂŶĚĚĞƐŝŐŶŽĨƚŚĞ^ŽƵƚŚĞƌŶhƚĂŚhŶŝǀĞƌƐŝƚǇ































dĞĐŚŶŽůŽŐǇ͕ŶŐŝŶĞĞƌŝŶŐ͕ĂŶĚĞƐŝŐŶƵŝůĚŝŶŐ͕ďƵƚŝƚ
ĚŝĚŶŽƚĂƉƉƌŽǀĞĐŽŶƐƚƌƵĐƚŝŽŶ͘

WĂƐƐͲƚŚƌŽƵŐŚ
x 'ƌĂŶĚŽƵŶƚǇͲhƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇǆƚĞŶƐŝŽŶ
ͲͲΨϭ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞ͖
x WĞĂŬƐKůǇŵƉŝĐ/ĐĞƌĞŶĂǆƉĂŶƐŝŽŶĂŶĚ
ZĞŵŽĚĞůͲͲΨϭϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͖ĂŶĚ
x dŚĞ/ĐĞ^ŚĞĞƚͲͲΨϭϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͘

WƌŝƐŽŶŽŶƐƚƌƵĐƚŝŽŶ
/ŶƚŚĞϮϬϭϴdŚŝƌĚ^ƉĞĐŝĂů^ĞƐƐŝŽŶĂŶĚƚŚĞϮϬϭϵ
'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚΨϲϳ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚΨϭϲϴ͘ϬŵŝůůŝŽŶŽŶĞͲ
ƚŝŵĞŝŶ&zϮϬϮϬĨŽƌĐŽŶƐƚƌƵĐƚŝŽŶŽĨƚŚĞƉƌŝƐŽŶ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ^͘͘ϵ͕͞ZĞǀĞŶƵĞŽŶĚƐĂŶĚ
ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐƵƚŚŽƌŝǌĂƚŝŽŶƐ͘͟dŚĞďŝůůĂƵƚŚŽƌŝǌĞĚ
ƚŚĞ^ƚĂƚĞƵŝůĚŝŶŐKǁŶĞƌƐŚŝƉƵƚŚŽƌŝƚǇƚŽŝƐƐƵĞ
ƌĞǀĞŶƵĞďŽŶĚƐŽĨƵƉƚŽΨϮϰ͘ϭŵŝůůŝŽŶ;ƉůƵƐĚŝƌĞĐƚ
ŝƐƐƵĂŶĐĞĐŽƐƚƐͿĨŽƌƚŚĞĨŽůůŽǁŝŶŐƉƌŽũĞĐƚƐ͗
x >ŝƋƵŽƌƐƚŽƌĞƌĞůŽĐĂƚŝŽŶŝŶĚŽǁŶƚŽǁŶ^Ăůƚ>ĂŬĞ
ŝƚǇͲͲΨϭϬ͘ϭŵŝůůŝŽŶ͖ĂŶĚ
x >ŝƋƵŽƌƐƚŽƌĞĐŽŶƐƚƌƵĐƚŝŽŶŝŶƚŚĞdĂǇůŽƌƐǀŝůůĞĂŶĚ
tĞƐƚsĂůůĞǇŝƚǇŵĂƌŬĞƚĂƌĞĂƐͲͲΨϭϰ͘ϬŵŝůůŝŽŶ͘

dŚĞďŝůůĂƵƚŚŽƌŝǌĞĚƚŚĞŽĂƌĚŽĨZĞŐĞŶƚƐƚŽŝƐƐƵĞ
ƌĞǀĞŶƵĞďŽŶĚƐŽĨƵƉƚŽΨϮϵϮ͘ϰŵŝůůŝŽŶ;ƉůƵƐĐŽƐƚƐŽĨ
ŝƐƐƵĂŶĐĞͿĨŽƌƚŚĞĨŽůůŽǁŝŶŐƉƌŽũĞĐƚƐ͗
x ŝǆŝĞ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ^ƚƵĚĞŶƚ,ŽƵƐŝŶŐ&ĂĐŝůŝƚǇͲͲ
Ψϰϭ͘ϴŵŝůůŝŽŶ͖
x hŶŝǀĞƌƐŝƚǇŽĨhƚĂŚ;hŽĨhͿĞŶƚĞƌĨŽƌ
ŽŵƉƌĞŚĞŶƐŝǀĞĂŶĐĞƌĂƌĞĂŶĚtŽŵĞŶ͛Ɛ
ĂŶĐĞƌƐͲͲΨϰϬ͘ϬŵŝůůŝŽŶ͖
x hŽĨhZŝĐĞͲĐĐůĞƐ^ƚĂĚŝƵŵ^ŽƵƚŚŶĚŽŶĞ
hƉŐƌĂĚĞͲͲΨϴϬ͘ϬŵŝůůŝŽŶ͖
x hƚĂŚ^ƚĂƚĞhŶŝǀĞƌƐŝƚǇ;h^hͿDŽƵŶƚĂŝŶsŝĞǁ
ZĞƐŝĚĞŶĐĞ,ĂůůZĞƉůĂĐĞŵĞŶƚͲͲΨϰϭ͘ϲŵŝůůŝŽŶ͖
x h^hĂƐƚWĂƌŬŝŶŐdĞƌƌĂĐĞͲͲΨϭϭ͘ϳŵŝůůŝŽŶ͖
x h^h^ƉĂĐĞǇŶĂŵŝĐƐ>ĂďŽƌĂƚŽƌǇZĞƐĞĂƌĐŚ
ƵŝůĚŝŶŐͲͲΨϯϳ͘ϳŵŝůůŝŽŶ͖
x h^h^ƉĂĐĞǇŶĂŵŝĐƐ>ĂďŽƌĂƚŽƌǇ,ŝŐŚĂǇ
ƵŝůĚŝŶŐͲͲΨϭϱ͘ϬŵŝůůŝŽŶ͖ĂŶĚ
x hƚĂŚsĂůůĞǇhŶŝǀĞƌƐŝƚǇ^ŽƌĞŶƐĞŶĞŶƚĞƌ
ǆƉĂŶƐŝŽŶͲͲΨϮϰ͘ϲŵŝůůŝŽŶ͘
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dŚĞďŝůůĂƵƚŚŽƌŝǌĞĚƵŶŝǀĞƌƐŝƚŝĞƐƚŽƵƐĞĚŽŶĂƚŝŽŶƐ͕
ŝŶƐƚŝƚƵƚŝŽŶĂůĨƵŶĚƐ͕ĂŶĚͬŽƌŽƚŚĞƌĨƵŶĚƐĨŽƌƚŚĞ
ĨŽůůŽǁŝŶŐƉƌŽũĞĐƚƐ͗
x hŽĨhĞŶƚĞƌĨŽƌŽŵƉƌĞŚĞŶƐŝǀĞĂŶĐĞƌĂƌĞ
ĂŶĚtŽŵĞŶ͛ƐĂŶĐĞƌƐͲͲΨϴϵ͘ϬŵŝůůŝŽŶ͖
x h^h/ŶĨŽƌŵĂƚŝŽŶdĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐƵŝůĚŝŶŐͲͲ
Ψϳ͘ϳŵŝůůŝŽŶ͖ĂŶĚ
x h^hDŽĂďĐĂĚĞŵŝĐƵŝůĚŝŶŐͲͲΨϭϭ͘ϬŵŝůůŝŽŶ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ^͘͘ϭϬϮ͕͞,ŝŐŚĞƌĚƵĐĂƚŝŽŶ
ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ͕͟ǁŚŝĐŚĐƌĞĂƚĞĚƚŚĞdĞĐŚŶŝĐĂů
ŽůůĞŐĞƐĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ;dW&ͿĂŶĚƚŚĞ
,ŝŐŚĞƌĚƵĐĂƚŝŽŶĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ;,W&Ϳ͘dŚĞ
>ĞŐŝƐůĂƚƵƌĞĞůŝŵŝŶĂƚĞĚŽŶŐŽŝŶŐĂƉƉƌŽƉƌŝĂƚŝŽŶƐŽĨ
Ψϴϳ͘ϬŵŝůůŝŽŶĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚĚƵĐĂƚŝŽŶ
&ƵŶĚƚŽƚŚĞĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞ
ĂƉƉƌŽƉƌŝĂƚĞĚΨϳ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϭĂŶĚ
Ψϭϰ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐďĞŐŝŶŶŝŶŐŝŶ&zϮϬϮϮƚŽƚŚĞ
dW&͕ĂŶĚŝƚĂƉƉƌŽƉƌŝĂƚĞĚΨϯϲ͘ϱŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ
&zϮϬϮϭĂŶĚΨϳϯ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐďĞŐŝŶŶŝŶŐŝŶ
&zϮϬϮϮƚŽƚŚĞ,W&͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ,͘͘ϯϰϵ͕͞^ƚĂƚĞƵŝůĚŝŶŐ
ŵĞŶĚŵĞŶƚƐ͕͟ǁŚŝĐŚƐŚŝĨƚĞĚƌĞƐƉŽŶƐŝďŝůŝƚǇĨŽƌ
ƉƌŝŽƌŝƚŝǌŝŶŐĐĂƉŝƚĂůŝŵƉƌŽǀĞŵĞŶƚƐŝŶƐƚĂƚĞďƵŝůĚŝŶŐƐ
ĨƌŽŵƚŚĞ^ƚĂƚĞƵŝůĚŝŶŐŽĂƌĚƚŽƚŚĞŝǀŝƐŝŽŶŽĨ
&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶĂŶĚDĂŶĂŐĞŵĞŶƚ;&DͿ͖
ĂůůŽǁĞĚƚŚĞĚŝƌĞĐƚŽƌŽĨ&DƚŽƵƐĞƉƌŽũĞĐƚƌĞƐĞƌǀĞ
ĨƵŶĚƐĨŽƌĞŵĞƌŐĞŶĐǇĐĂƉŝƚĂůŝŵƉƌŽǀĞŵĞŶƚƉƌŽũĞĐƚƐ͖
ĚŝƌĞĐƚĞĚ&DƚŽĞƐƚĂďůŝƐŚĂŶĚĐŚĂƌŐĞůĞĂƐĞƌĂƚĞƐ
ĨŽƌƐƚĂƚĞĂŐĞŶĐŝĞƐΖƵƐĞĂŶĚŽĐĐƵƉĂŶĐǇŽĨƐƚĂƚĞ
ďƵŝůĚŝŶŐƐ͖ĂŶĚƉƌŽǀŝĚĞĚƚŚĂƚůŝŶĞŝƚĞŵƐďĞ
ĞƐƚĂďůŝƐŚĞĚĨŽƌŵŽŶĞǇĂƉƉƌŽƉƌŝĂƚĞĚƚŽƐƚĂƚĞ
ĂŐĞŶĐŝĞƐĨŽƌůĞĂƐĞƉĂǇŵĞŶƚƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĨŽƌƚŚĞ
ĂƉŝƚĂůƵĚŐĞƚƚŚĂƚĚŝƌĞĐƚĞĚƚŚĂƚ͗

ƉƉƌŽƉƌŝĂƚŝŽŶƐĨŽƌKůǇŵƉŝĐWĂƌŬ/ŵƉƌŽǀĞŵĞŶƚŵĂǇ
ďĞƵƐĞĚĨŽƌŝŵƉƌŽǀĞŵĞŶƚƐĂƚƚŚĞhƚĂŚKůǇŵƉŝĐWĂƌŬ͕
hƚĂŚKůǇŵƉŝĐKǀĂů͕ĂŶĚͬŽƌ^ŽůĚŝĞƌ,ŽůůŽǁEŽƌĚŝĐ
ĞŶƚĞƌ͘;,͘͘ϲ͕/ƚĞŵϱϰͿ

^Ăůƚ>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞŵĂǇƵƐĞƵƉƚŽΨϯ͘ϱ
ŵŝůůŝŽŶŽĨŝŶƐƚŝƚƵƚŝŽŶĂůĂŶĚͬŽƌĚŽŶĂƚĞĚĨƵŶĚƐ
ďĞŐŝŶŶŝŶŐŝŶ&zϮϬϭϵĨŽƌƉƌŽŐƌĂŵŵŝŶŐĂŶĚĚĞƐŝŐŶ

ĨŽƌƚŚĞƉƌŽƉŽƐĞĚ,ĞƌƌŝŵĂŶĂŵƉƵƐ'ĞŶĞƌĂů
ĚƵĐĂƚŝŽŶƵŝůĚŝŶŐ͘;^͘͘Ϯ͕/ƚĞŵϰϬͿ

dŚĞĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚĂŶĚŝǀŝƐŝŽŶŽĨ
&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚƵƐĞƵƉƚŽ
ΨϮϱϬ͕ϬϬϬƚŽĚĞǀĞůŽƉĂůŽŶŐͲƚĞƌŵƉůĂŶƚŚĂƚĂĚĚƌĞƐƐĞƐ
ƐƉĂĐĞŶĞĞĚƐĨŽƌƚŚĞĞƉĂƌƚŵĞŶƚŽĨŐƌŝĐƵůƚƵƌĞ͕
ĞƉĂƌƚŵĞŶƚŽĨ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ͕ĂŶĚĂŐĞŶĐŝĞƐ
ƌĞƐŝĚŝŶŐŽŶĂƉŝƚŽů,ŝůů͘;^͘͘ϯ͕/ƚĞŵϳͿ


d^Zs/h'd
Ğďƚ^ĞƌǀŝĐĞĐŽŶƐŝƐƚƐŽĨŝŶƚĞƌĞƐƚĂŶĚƉƌŝŶĐŝƉĂůĚƵĞŽŶ
ŐĞŶĞƌĂůŽďůŝŐĂƚŝŽŶĂŶĚƌĞǀĞŶƵĞďŽŶĚƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚĂŶ&zϮϬϮϬŽƉĞƌĂƚŝŶŐ
ĂŶĚĐĂƉŝƚĂůďƵĚŐĞƚŽĨΨϯϴϲ͘ϵŵŝůůŝŽŶĨƌŽŵĂůůƐŽƵƌĐĞƐ
ĨŽƌĚĞďƚƐĞƌǀŝĐĞ͘dŚŝƐŝƐĂƉƉƌŽǆŝŵĂƚĞůǇĂϭ͘ϲƉĞƌĐĞŶƚ
ĚĞĐƌĞĂƐĞĨƌŽŵƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚďƵĚŐĞƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ^͘͘ϵ͕͞ZĞǀĞŶƵĞŽŶĚƐĂŶĚ
ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐƵƚŚŽƌŝǌĂƚŝŽŶƐ͕͟ǁŚŝĐŚĂƵƚŚŽƌŝǌĞĚ
ŝƐƐƵĂŶĐĞŽĨƵƉƚŽΨϯϭϲ͘ϱŵŝůůŝŽŶŝŶďŽŶĚƐ;ƐĞĞƚŚĞ
͞ĂƉŝƚĂůƵĚŐĞƚ͟ƐĞĐƚŝŽŶĨŽƌĂĚĚŝƚŝŽŶĂůĚĞƚĂŝůƐŽŶƚŚŝƐ
ĨƵŶĚŝŶŐŝƚĞŵͿ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƉĂƐƐĞĚ^͘͘Ϯϲϴ͕͞dƌĂŶƐƉŽƌƚĂƚŝŽŶ
/ŶĨƌĂƐƚƌƵĐƚƵƌĞŽŶĚŵĞŶĚŵĞŶƚƐ͕͟ǁŚŝĐŚĚŝƌĞĐƚĞĚ
ƚŚĞƵƐĞŽĨďŽŶĚƉƌŽĐĞĞĚƐĂŶĚŵŽŶŝĞƐĨƌŽŵƚŚĞ
ŽƵŶƚǇŽĨƚŚĞ&ŝƌƐƚůĂƐƐ,ŝŐŚǁĂǇWƌŽũĞĐƚƐƚŽĐĞƌƚĂŝŶ
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶͲƌĞůĂƚĞĚƉƌŽũĞĐƚƐ;ƐĞĞƚŚĞ
͞ĞƉĂƌƚŵĞŶƚŽĨdƌĂŶƐƉŽƌƚĂƚŝŽŶ͟ƐĞĐƚŝŽŶĨŽƌ
ĂĚĚŝƚŝŽŶĂůĚĞƚĂŝůƐŽŶƚŚŝƐĨƵŶĚŝŶŐŝƚĞŵͿ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌĞďƚ^ĞƌǀŝĐĞ͗

/ŶƚŚĞĞǀĞŶƚƚŚĂƚƐĞƋƵĞƐƚƌĂƚŝŽŶŽƌŽƚŚĞƌĨĞĚĞƌĂů
ĂĐƚŝŽŶƌĞĚƵĐĞƐƚŚĞĂŶƚŝĐŝƉĂƚĞĚƵŝůĚŵĞƌŝĐĂŽŶĚ
ƐƵďƐŝĚǇƉĂǇŵĞŶƚƐƚŚĂƚĂƌĞĚĞƉŽƐŝƚĞĚŝŶƚŽƚŚĞĞďƚ
^ĞƌǀŝĐĞůŝŶĞŝƚĞŵĂƐĨĞĚĞƌĂůĨƵŶĚƐ͕ƚŚĞŝǀŝƐŝŽŶŽĨ
&ŝŶĂŶĐĞƌĞĚƵĐĞƚŚĞĂƉƉƌŽƉƌŝĂƚĞĚƚƌĂŶƐĨĞƌĨƌŽŵ
EŽŶůĂƉƐŝŶŐĂůĂŶĐĞƐĞďƚ^ĞƌǀŝĐĞƚŽƚŚĞ'ĞŶĞƌĂů
&ƵŶĚ͕ŽŶĞͲƚŝŵĞƉƌŽƉŽƌƚŝŽŶĂůůǇƚŽƚŚĞƌĞĚƵĐƚŝŽŶŝŶ
ƐƵďƐŝĚǇƉĂǇŵĞŶƚƌĞĐĞŝǀĞĚ͕ƚŚƵƐŚŽůĚŝŶŐƚŚĞĞďƚ
^ĞƌǀŝĐĞĨƵŶĚŚĂƌŵůĞƐƐ͘;,͘͘ϲ͕/ƚĞŵϭϱͿ
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ZsEhEZ^dZ/dKhEddZE^&Z^



dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐƚƌĂŶƐĨĞƌƐ͗
x Ψϲϵ͘ϭŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚ
ƚŽƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚƵĚŐĞƚZĞƐĞƌǀĞĐĐŽƵŶƚ͖
ĂŶĚ
x ΨϮϰ͘ϴŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĨƌŽŵƚŚĞ
'ĞŶĞƌĂů&ƵŶĚƚŽƚŚĞ'ĞŶĞƌĂů&ƵŶĚƵĚŐĞƚ
ZĞƐĞƌǀĞĐĐŽƵŶƚ͘
































5-12

Office of the Legislative Fiscal Analyst

Budget of the State of Utah

Infrastructure and General Government

 /ŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚ'ĞŶĞƌĂů'ŽǀĞƌŶŵĞŶƚƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
ĞƉĂƌƚŵĞŶƚŽĨdƌĂŶƐƉŽƌƚĂƚŝŽŶͲƚŚĞŵĞĂƐƵƌĞƐďĞůŽǁĂƉƉůǇƚŽƚŚĞĚĞƉĂƌƚŵĞŶƚĂƐĂǁŚŽůĞ
'ŽĂů͗ZĞĚƵĐĞƌĂƐŚĞƐ͕/ŶũƵƌŝĞƐ͕ĂŶĚ&ĂƚĂůŝƚŝĞƐ

dƌĂĨĨŝĐĨĂƚĂůŝƚŝĞƐ
dƌĂĨĨŝĐƐĞƌŝŽƵƐŝŶũƵƌŝĞƐ

dƌĂĨĨŝĐĐƌĂƐŚĞƐ
/ŶƚĞƌŶĂůĨĂƚĂůŝƚŝĞƐ
/ŶƚĞƌŶĂůŝŶũƵƌŝĞƐ

/ŶƚĞƌŶĂůĞƋƵŝƉŵĞŶƚĚĂŵĂŐĞ
 'ŽĂů͗WƌĞƐĞƌǀĞ/ŶĨƌĂƐƚƌƵĐƚƵƌĞ
WĂǀĞŵĞŶƚŝŶŐŽŽĚĐŽŶĚŝƚŝŽŶ
WĂǀĞŵĞŶƚŝŶƉŽŽƌĐŽŶĚŝƚŝŽŶ

^ƚƌƵĐƚƵƌĞƐŝŶĨĂŝƌŽƌŐŽŽĚĐŽŶĚŝƚŝŽŶ
ƵƚŽŵĂƚĞĚƚƌĂŶƐƉŽƌƚĂƚŝŽŶŵĂŶĂŐĞŵĞŶƚƐǇƐƚĞŵƐŝŶŐŽŽĚĐŽŶĚŝƚŝŽŶ

^ŝŐŶĂůƐŝŶŐŽŽĚĐŽŶĚŝƚŝŽŶ
'ŽĂů͗KƉƚŝŵŝǌĞDŽďŝůŝƚǇ

DŝŶŝŵŝǌĞĚĞůĂǇĂůŽŶŐ/Ͳϭϱ
ZĞůŝĂďůĞĨĂƐƚĐŽŶĚŝƚŝŽŶŽŶ/ͲϭϱĂůŽŶŐƚŚĞtĂƐĂƚĐŚ&ƌŽŶƚ

KƉƚŝŵĂůƵƐĞŽĨƐŶŽǁĂŶĚŝĐĞĞƋƵŝƉŵĞŶƚĂŶĚŵĂƚĞƌŝĂůƐ
^ƵƉƉŽƌƚŝŶĐƌĞĂƐĞŽĨƚƌŝƉƐďǇƉƵďůŝĐƚƌĂŶƐŝƚ
 ĞƉĂƌƚŵĞŶƚŽĨĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKĨĨŝĐĞ

ŝǀŝƐŝŽŶĂŶĚŬĞǇƉƌŽŐƌĂŵĞǀĂůƵĂƚŝŽŶƐͬĂƵĚŝƚƐ
ŶĞƌŐǇͬĂŝƌƋƵĂůŝƚǇŝŵƉƌŽǀĞŵĞŶƚĂĐƚŝǀŝƚŝĞƐĂĐƌŽƐƐƐƚĂƚĞĂŐĞŶĐŝĞƐ
 ĚŵŝŶŝƐƚƌĂƚŝǀĞZƵůĞƐŝǀŝƐŝŽŶ
ĂǇƐƚŽƌĞǀŝĞǁƌƵůĞĨŝůŝŶŐƐ
ĂǇƐƚŽƉƵďůŝƐŚĨŝŶĂůǀĞƌƐŝŽŶŽĨĂŶĂĚŵŝŶŝƐƚƌĂƚŝǀĞƌƵůĞ

ŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶĂŶĚDĂŶĂŐĞŵĞŶƚ
ĂƉŝƚĂůŝŵƉƌŽǀĞŵĞŶƚƉƌŽũĞĐƚƐĐŽŵƉůĞƚĞĚŝŶƚŚĞĨŝƐĐĂůǇĞĂƌƚŚĞǇĂƌĞĨƵŶĚĞĚ

ĐĐƵƌĂĐǇŽĨĂƉŝƚĂůƵĚŐĞƚƐƚŝŵĂƚĞƐ;Ϳ
^ƚĂƚĞƌĐŚŝǀĞƐŝǀŝƐŝŽŶ

/ŶĐƌĞĂƐĞŝŶƌĞĐŽƌĚƐĂǀĂŝůĂďůĞŽŶůŝŶĞ
'ŽǀĞƌŶŵĞŶƚĞŵƉůŽǇĞĞƌĞĐŽƌĚƐƚƌĂŝŶŝŶŐ
 &ŝŶĂŶĐĞĚŵŝŶŝƐƚƌĂƚŝŽŶŝǀŝƐŝŽŶ
/ƐƐƵĞƚŚĞƐƚĂƚĞΖƐŽŵƉƌĞŚĞŶƐŝǀĞŶŶƵĂů&ŝŶĂŶĐŝĂůZĞƉŽƌƚ;&ZͿ
 ŝǀŝƐŝŽŶŽĨWƵƌĐŚĂƐŝŶŐĂŶĚ'ĞŶĞƌĂů^ĞƌǀŝĐĞƐ
/ŶĐƌĞĂƐĞĂǀĞƌĂŐĞĚŝƐĐŽƵŶƚŽŶhƚĂŚďĞƐƚǀĂůƵĞĐŽŽƉĞƌĂƚŝǀĞĐŽŶƚƌĂĐƚƐ

hƚĂŚďĞƐƚǀĂůƵĞĐŽŽƉĞƌĂƚŝǀĞĐŽŶƚƌĂĐƚƐŝŶĐƌĞĂƐĞ
^ƉĞŶĚŝŶŐŽŶhƚĂŚďĞƐƚǀĂůƵĞĐŽŽƉĞƌĂƚŝǀĞĐŽŶƚƌĂĐƚƐ
 /ŶƐƉĞĐƚŽƌ'ĞŶĞƌĂůŽĨDĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
ŽƐƚĂǀŽŝĚĂŶĐĞƉƌŽũĞĐƚĞĚŽǀĞƌŽŶĞǇĞĂƌĂŶĚƚŚƌĞĞǇĞĂƌƐ
DĞĚŝĐĂŝĚĚŽůůĂƌƐƌĞĐŽǀĞƌĞĚƚŚƌŽƵŐŚĐĂƐŚĐŽůůĞĐƚŝŽŶƐ

ƌĞĚŝďůĞĂůůĞŐĂƚŝŽŶƐŽĨƉƌŽǀŝĚĞƌĂŶĚͬŽƌƌĞĐŝƉŝĞŶƚĨƌĂƵĚƌĞĐĞŝǀĞĚ
&ƌĂƵĚ͕ǁĂƐƚĞ͕ĂŶĚĂďƵƐĞĐĂƐĞƐŝĚĞŶƚŝĨŝĞĚĂŶĚĞǀĂůƵĂƚĞĚ

ZĞĐŽŵŵĞŶĚĂƚŝŽŶƐĨŽƌŝŵƉƌŽǀĞŵĞŶƚŵĂĚĞƚŽƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚ
 :ƵĚŝĐŝĂůŽŶĚƵĐƚŽŵŵŝƐƐŝŽŶ
ŶŶƵĂůƌĞƉŽƌƚǁŝƚŚĂůůƉƵďůŝĐĚŝƐƉŽƐŝƚŝŽŶƐ
EƵŵďĞƌŽĨďƵƐŝŶĞƐƐĚĂǇƐƚŽĐŽŶĚƵĐƚĂƉƌĞůŝŵŝŶĂƌǇŝŶǀĞƐƚŝŐĂƚŝŽŶ
 ŝǀŝƐŝŽŶŽĨ&ůĞĞƚKƉĞƌĂƚŝŽŶƐͲ/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚ;/^&Ϳ
/ŵƉƌŽǀĞĚWĞŵŝƐƐŝŽŶůĞǀĞůĨŽƌůŝŐŚƚͲĚƵƚǇĨůĞĞƚ

DĂŝŶƚĂŝŶĨŝŶĂŶĐŝĂůƐŽůǀĞŶĐǇŽĨƚŚĞĨůĞĞƚ
ƵĚŝƚĂŐĞŶĐǇĐƵƐƚŽŵĞƌƐΖŵŽďŝůŝƚǇŽƉƚŝŽŶƐ
 ŝǀŝƐŝŽŶŽĨZŝƐŬDĂŶĂŐĞŵĞŶƚͲ/^&
>ŝĨĞƐĂĨĞƚǇŝŶƐƉĞĐƚŝŽŶĨŽůůŽǁͲƵƉƐ

ŶŶƵĂůŝŶĚĞƉĞŶĚĞŶƚĐůĂŝŵƐĂƵĚŝƚ
ŶƐƵƌĞůŝĂďŝůŝƚǇĨƵŶĚƌĞƐĞƌǀĞƐĂƌĞĂĐƚƵĂƌŝĂůůǇƐŽƵŶĚ





dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϮйƌĞĚƵĐƚŝŽŶ
ϮйƌĞĚƵĐƚŝŽŶ
ϮйƌĞĚƵĐƚŝŽŶ
ĞƌŽ
фϲ͘ϱй
фϳ͘ϱй

,͘͘ϲ
,͘͘ϲ
,͘͘ϲ
,͘͘ϲ
,͘͘ϲ
,͘͘ϲ

ϲϴ
ϲϴ
ϲϴ
ϲϴ
ϲϴ
ϲϴ

хсϱϬй
фϭϬй
хсϴϬй
хсϵϬй
хсϵϬй

,͘͘ϲ
,͘͘ϲ
,͘͘ϲ
,͘͘ϲ
,͘͘ϲ

ϲϴ
ϲϴ
ϲϴ
ϲϴ
ϲϴ

^ĐŽƌĞхϵϬ
хсϴϱйŽĨƐĞŐŵĞŶƚƐ
хϵϮйĞĨĨĞĐƚŝǀĞŶĞƐƐ
ϭϬй

,͘͘ϲ
,͘͘ϲ
,͘͘ϲ
,͘͘ϲ

ϲϴ
ϲϴ
ϲϴ
ϲϴ

ϰ
Ϯϱ

,͘͘ϲ
,͘͘ϲ

ϰϯ
ϰϯ

ϲ
ϮϬĚĂǇƐ

,͘͘ϲ
,͘͘ϲ

ϯϵ
ϯϵ

хϴϱй
ϱйнͬͲ

,͘͘ϲ
,͘͘ϲ

ϰϭ
ϰϭ

,͘͘ϲ
,͘͘ϲ

ϱϮ
ϱϮ

ϭϮϬĚĂǇƐĂĨƚĞƌ:ƵŶĞϯϬ

,͘͘ϲ

ϰϳ

ϰϬй
ϭϬϬϬ
ΨϲϬϬŵŝůůŝŽŶ

,͘͘ϲ
,͘͘ϲ
,͘͘ϲ

ϱϭ
ϱϭ
ϱϭ

Eͬ
Eͬ
Eͬ
Eͬ
Eͬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϭϰϲ
ϭϰϲ
ϭϰϲ
ϭϰϲ
ϭϰϲ

ϲϬĚĂǇƐĂĨƚĞƌ:ƵŶĞϯϬ
ϵϬ

^͘͘Ϯ
^͘͘Ϯ

ϭϰϳ
ϭϰϳ

ϱƉŽŝŶƚƌĞĚƵĐƚŝŽŶ
фϯϬйŽĨĂůůŽǁĞĚĚĞďƚ
ϰŽƌĂďŽǀĞ

,͘͘ϲ
,͘͘ϲ
,͘͘ϲ

ϳϳ
ϳϳ
ϳϳ

ϭϬϬй
хϵϲй
ϭϬϬй

,͘͘ϲ
,͘͘ϲ
,͘͘ϲ

ϳϵ
ϳϵ
ϳϵ

ϭϬй
ϭϬйŝŶĐƌĞĂƐĞ
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 /ŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚ'ĞŶĞƌĂů'ŽǀĞƌŶŵĞŶƚƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ










WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
ŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶĂŶĚDĂŶĂŐĞŵĞŶƚͲ/^&
DĂŝŶƚĞŶĂŶĐĞĐŽƐƚƐƉĞƌƐƋƵĂƌĞĨŽŽƚĂƐĐŽŵƉĂƌĞĚƚŽƚŚĞƉƌŝǀĂƚĞƐĞĐƚŽƌ
ĞƉĂƌƚŵĞŶƚŽĨdĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐ
ŚŝĞĨ/ŶĨŽƌŵĂƚŝŽŶKĨĨŝĐĞƌ
ĂƚĂƐĞĐƵƌŝƚǇƐǇƐƚĞŵĂƚŝĐƉƌŝŽƌŝƚŝǌĂƚŝŽŶŽĨŚŝŐŚͲƌŝƐŬĂƌĞĂƐ
ƵƐƚŽŵĞƌƐĂƚŝƐĨĂĐƚŝŽŶĨŽƌĂƉƉůŝĐĂƚŝŽŶĚĞǀĞůŽƉŵĞŶƚƉƌŽũĞĐƚƐ
^ƚĂƚĞĞŵƉůŽǇĞĞƐƌĞĐĞŝǀĞĐŽŵƉƵƚĞƌƐŝŶĂƚŝŵĞůǇŵĂŶŶĞƌ
ƵƚŽŵĂƚĞĚ'ĞŽŐƌĂƉŚŝĐZĞĨĞƌĞŶĐĞĞŶƚĞƌ;'ZͿ
'ZĂǀĂŝůĂďŝůŝƚǇ
ŽƵŶƚǇͲƐŽƵƌĐĞĚƌŽĂĚĂŶĚĂĚĚƌĞƐƐƵƉĚĂƚĞƐ
hƚĂŚƌĞĨĞƌĞŶĐĞŶĞƚǁŽƌŬ'W^ƐĞƌǀŝĐĞĂǀĂŝůĂďŝůŝƚǇ
ŶƚĞƌƉƌŝƐĞdĞĐŚŶŽůŽŐǇͲ/^&
ƵƐƚŽŵĞƌƐĂƚŝƐĨĂĐƚŝŽŶĨŽƌŝŶĨŽƌŵĂƚŝŽŶƚĞĐŚŶŽůŽŐǇƐĞƌǀŝĐĞƐ
ŐĞŶĐǇĂƉƉůŝĐĂƚŝŽŶĂǀĂŝůĂďŝůŝƚǇ
d^ƌĂƚĞƐĐŽŵƉĞƚŝƚŝǀĞǁŝƚŚƉƌŝǀĂƚĞŵĂƌŬĞƚ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϭϴйŽƌůĞƐƐ

,͘͘ϲ

ϳϱ

фϱ͕ϬϬϬ
ϴϯй
ϳϱй

,͘͘ϲ
,͘͘ϲ
,͘͘ϲ

ϱϲ
ϱϲ
ϱϲ

ϵϵ͘ϱйƵƉƚŝŵĞ
ϭϮϬ
ϵϵ͘ϱйƵƉƚŝŵĞ

,͘͘ϲ
,͘͘ϲ
,͘͘ϲ

ϱϳ
ϱϳ
ϱϳ

ϰ͘ϱŽƵƚŽĨϱƌĂƚŝŶŐ
ϵϵй
ϭϬϬй

,͘͘ϲ
,͘͘ϲ
,͘͘ϲ

ϴϬ
ϴϬ
ϴϬ
























5-14

Office of the Legislative Fiscal Analyst

Budget of the State of Utah

Infrastructure and General Government

 /ŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚ'ĞŶĞƌĂů'ŽǀĞƌŶŵĞŶƚƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

























^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚ͘&ƵŶĚŽĨϮϬϬϱ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚ͘&ƵŶĚŽĨϮϬϬϱ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞŶĞƐƐ^ƵƉƉŽƌƚZĞƐƚĐĐƚ
ĞƌŽŶĂƵƚŝĐƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
ŽƵŶƚǇŽĨ&ŝƌƐƚůĂƐƐ,ŝŐŚǁĂǇWƌŽũĞĐƚƐ&ƵŶĚ
ͲϵϭϭŵĞƌŐĞŶĐǇ^ĞƌǀŝĐĞƐ;'&ZͿ
ĐŽŶŽŵŝĐ/ŶĐĞŶƚŝǀĞZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
'ĞŶĞƌĂů^ĞƌǀŝĐĞƐͲŽŽƉĞƌĂƚŝǀĞŽŶƚƌĂĐƚDŐŵƚ
/^&KǀĞƌŚĞĂĚ;'&ZͿ
>ĂŶĚǆĐŚĂŶŐĞŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
WƌŝƐŽŶĞǀĞůŽƉŵĞŶƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
^ŚĂƌĞƚŚĞZŽĂĚŝĐǇĐůĞ^ƵƉƉŽƌƚ;'&ZͿ
dŽůůǁĂǇ^ƉĞĐŝĂůZĞǀĞŶƵĞ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
>ĂƉƐŝŶŐĂůĂŶĐĞ
dŽƚĂů
ŐĞŶĐŝĞƐ
ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
ĂƉŝƚĂůƵĚŐĞƚ
Ğďƚ^ĞƌǀŝĐĞ
dĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϱϵ͕ϱϲϰ͕ϲϬϬ
;Ϯϰ͕ϴϳϴ͕ϴϬϬͿ
ϲϮ͕ϯϭϲ͕ϲϬϬ
ϭ͕Ϭϭϯ͕ϬϬϬ
ϱϵϮ͕ϯϳϳ͕ϬϬϬ
;ϭϳ͕ϴϱϬ͕ϱϬϬͿ
ϴϳϯ͕ϲϭϰ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϰ͕ϱϰϱ͕ϳϬϬͿ
Ϯϲϳ͕ϱϬϬ

ϱ͕ϴϱϰ͕ϰϬϬ
ϯϵϴ͕ϮϮϱ͕ϮϬϬ
;ϯϯ͕ϴϬϬͿ
ϱϭ͕ϵϵϭ͕ϱϬϬ

ϳ͕ϬϵϮ͕ϰϬϬ
ϭϳϮ͕ϰϵϬ͕ϯϬϬ
ϭϯ͕ϱϰϭ͕ϱϬϬ
ϯϯϯ͕ϲϬϬ
ϯ͕Ϯϱϱ͕ϬϬϬ
ϯϮ͕ϳϱϲ͕ϰϬϬ
ϮϬϬ͕ϬϬϬ
ϭ͕Ϯϵϰ͕ϱϬϬ
ϲϭϭ͕ϮϬϬ

ϰϴϳ͕ϳϬϬ
;ϭ͕ϭϳϰ͕ϴϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϱϵ͕ϱϲϰ͕ϲϬϬ
;Ϯϵ͕ϰϮϰ͕ϱϬϬͿ
ϲϮ͕ϯϭϲ͕ϲϬϬ
ϭ͕ϮϴϬ͕ϱϬϬ
ϱϵϮ͕ϯϳϳ͕ϬϬϬ
;ϭϳ͕ϴϱϬ͕ϱϬϬͿ
ϴϳϯ͕ϲϭϰ͕ϬϬϬ
ϱ͕ϴϱϰ͕ϰϬϬ
ϯϵϴ͕ϮϮϱ͕ϮϬϬ
ϰϱϯ͕ϵϬϬ
ϱϬ͕ϴϭϲ͕ϳϬϬ

ϱϮϳ͕ϬϬϬ

ϱϮϳ͕ϬϬϬ

ϭϮϰ͕ϳϬϬ

ϳ͕Ϯϭϳ͕ϭϬϬ
ϭϳϮ͕ϰϵϬ͕ϯϬϬ
ϭϯ͕ϱϰϬ͕ϮϬϬ
ϯϯϯ͕ϲϬϬ
ϯ͕Ϯϱϱ͕ϬϬϬ
ϯϮ͕ϳϱϲ͕ϰϬϬ
ϮϬϬ͕ϬϬϬ
ϭ͕Ϯϵϰ͕ϱϬϬ
ϲϭϭ͕ϮϬϬ

;ϭ͕ϯϬϬͿ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϬϳ͕ϳϰϭ͕ϲϬϬ
ϯϳ͕ϰϭϰ͕ϰϬϬ
ϳϮ͕Ϯϯϱ͕ϭϬϬ
ϭ͕ϬϬϮ͕ϳϬϬ
ϱϵϵ͕ϲϴϵ͕ϬϬϬ
Ϯϭ͕ϲϭϭ͕ϮϬϬ
ϴϵϯ͕ϱϲϬ͕ϵϬϬ
ϰϱϴ͕ϭϯϬ͕ϲϬϬ
ϭϯ͕ϭϬϮ͕ϬϬϬ
ϯϲ͕ϵϳϬ͕ϰϬϬ
Ϯϭ͕ϰϰϳ͕ϭϬϬ
ϱϮϳ͕ϬϬϬ
ϵ͕ϰϬϬ
ϳ͕Ϯϯϳ͕ϳϬϬ
ϭϲϮ͕ϵϵϭ͕ϭϬϬ
ϭϮ͕Ϯϲϯ͕ϮϬϬ
ϯϯϰ͕ϬϬϬ
ϯ͕Ϯϱϱ͕ϬϬϬ
ϯϮ͕ϳϱϲ͕ϰϬϬ
ϭ͕ϯϱϬ͕ϱϬϬ
ϲϭϭ͕ϮϬϬ
ϯϱ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϱϭ͕ϴϮϯ͕ϬϬϬͿ
ϲϲ͕ϴϯϴ͕ϵϬϬ
ϵ͕ϵϭϴ͕ϱϬϬ
;Ϯϳϳ͕ϴϬϬͿ
ϳ͕ϯϭϮ͕ϬϬϬ
ϯϵ͕ϰϲϭ͕ϳϬϬ
ϭϵ͕ϵϰϲ͕ϵϬϬ
;ϱ͕ϴϱϰ͕ϰϬϬͿ
ϱϵ͕ϵϬϱ͕ϰϬϬ
ϭϮ͕ϲϰϴ͕ϭϬϬ
;ϭϯ͕ϴϰϲ͕ϯϬϬͿ
Ϯϭ͕ϰϰϳ͕ϭϬϬ
ϵ͕ϰϬϬ
ϮϬ͕ϲϬϬ
;ϵ͕ϰϵϵ͕ϮϬϬͿ
;ϭ͕Ϯϳϳ͕ϬϬϬͿ
ϰϬϬ

;ϮϬϬ͕ϬϬϬͿ
ϱϲ͕ϬϬϬ
ϯϱ͕ϵϬϬ

ϰϲ͕ϬϬϬ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
Ϯ͕ϭϯϲ͕ϬϬϬ
;ϭϭ͕ϴϱϭ͕ϯϬϬͿ
ϭ͕ϲϬϬ
ϵ͕ϰϬϬ
;Ϯ͕ϬϬϬ͕ϬϬϬͿ
ϯ͕ϲϴϳ͕ϭϬϬ
;Ϯ͕ϭϯϯ͕ϱϬϬͿ
;Ϯϱ͕ϰϬϬͿ
ΨϮ͕ϯϲϯ͕ϳϲϮ͕ϲϬϬ

;ϰϲ͕ϬϬϬ͕ϬϬϬͿ

ϯϴ͕ϴϯϵ͕ϬϬϬ
;ϭ͕ϲϬϬͿ
;ϵ͕ϰϬϬͿ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϵϵ͕ϭϰϵ͕ϰϬϬ
;ϱϴ͕ϳϳϵ͕ϮϬϬͿ
;ϵϴϴ͕ϯϬϬͿ
Ψϯϱ͕ϳϰϵ͕ϰϬϬ

ϭϬϮ͕ϴϯϲ͕ϱϬϬ
;ϲϬ͕ϵϭϮ͕ϳϬϬͿ
;ϭ͕Ϭϭϯ͕ϳϬϬͿ
ΨϮ͕ϯϵϵ͕ϱϭϮ͕ϬϬϬ

ΨϮ͕ϱϭϰ͕ϰϮϱ͕ϵϬϬ

;ϰϬ͕ϳϬϴ͕ϳϬϬͿ
;ϭ͕Ϯϴϳ͕ϴϬϬͿ
ϭ͕Ϭϭϯ͕ϳϬϬ
Ψϭϭϰ͕ϵϭϯ͕ϵϬϬ

ϯϴ͕ϵϭϬ͕ϵϬϬ
ϯϰϳ͕ϮϮϵ͕ϵϬϬ
ϯϲϬ͕ϵϯϭ͕ϱϬϬ
ϯ͕ϱϭϱ͕ϭϬϬ
ϭ͕ϲϭϯ͕ϭϳϱ͕ϮϬϬ
ΨϮ͕ϯϲϯ͕ϳϲϮ͕ϲϬϬ

;ϭ͕ϭϱϬ͕ϲϬϬͿ
;ϰϲ͕ϬϬϬ͕ϬϬϬͿ
ϯϮ͕Ϯϯϳ͕ϵϬϬ
Ϯ͕ϲϭϬ͕ϵϬϬ
ϰϴ͕Ϭϱϭ͕ϮϬϬ
Ψϯϱ͕ϳϰϵ͕ϰϬϬ

ϯϳ͕ϳϲϬ͕ϯϬϬ
ϯϬϭ͕ϮϮϵ͕ϵϬϬ
ϯϵϯ͕ϭϲϵ͕ϰϬϬ
ϲ͕ϭϮϲ͕ϬϬϬ
ϭ͕ϲϲϭ͕ϮϮϲ͕ϰϬϬ
ΨϮ͕ϯϵϵ͕ϱϭϮ͕ϬϬϬ

ϳϵ͕ϭϰϮ͕ϬϬϬ
ϯϬϮ͕Ϭϯϰ͕ϮϬϬ
ϯϴϲ͕ϴϵϮ͕ϭϬϬ
ϰ͕ϳϳϬ͕ϵϬϬ
ϭ͕ϳϰϭ͕ϱϴϲ͕ϳϬϬ
ΨϮ͕ϱϭϰ͕ϰϮϱ͕ϵϬϬ

ϰϭ͕ϯϴϭ͕ϳϬϬ
ϴϬϰ͕ϯϬϬ
;ϲ͕Ϯϳϳ͕ϯϬϬͿ
;ϭ͕ϯϱϱ͕ϭϬϬͿ
ϴϬ͕ϯϲϬ͕ϯϬϬ
Ψϭϭϰ͕ϵϭϯ͕ϵϬϬ

ϭ͕ϵϮϱ͘Ϭ

;ϰϯ͘ϱͿ

ϭ͕ϴϴϭ͘ϱ

ϭ͕ϴϴϭ͘ϱ

Ϯϱ͕ϬϬϬ
Ϯ͕ϭϯϲ͕ϬϬϬ
Ϯϲ͕ϵϴϳ͕ϳϬϬ

Ϯϱ͕ϬϬϬ
ϯϲ͕ϬϬϬ
ϯϬ͕ϭϲϭ͕ϬϬϬ
ϮϬϬ
ϲϮ͕ϭϮϳ͕ϴϬϬ
;ϲϮ͕ϮϬϬ͕ϱϬϬͿ

;Ϯ͕ϭϬϬ͕ϬϬϬͿ
ϯ͕ϭϳϯ͕ϯϬϬ
ϮϬϬ

Ϭ͘Ϭ
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 /ŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚ'ĞŶĞƌĂů'ŽǀĞƌŶŵĞŶƚƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ;/^&Ϳ








^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
WƌĞŵŝƵŵƐ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ZĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ
^ŝŶŐůĞ^ŝŐŶͲKŶǆƉĞŶĚĂďůĞ^Ɖ͘ZĞǀ͘&ƵŶĚ
ZŝƐŬDĂŶĂŐĞŵĞŶƚͲtŽƌŬĞƌƐŽŵƉĞŶƐĂƚŝŽŶ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϮϰϬ͕Ϭϵϴ͕ϱϬϬ
ϰϲ͕ϲϮϯ͕ϲϬϬ
ϳϬϱ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϮϰϬ͕ϱϯϬ͕ϵϬϬ
ϱϰ͕ϭϱϲ͕ϮϬϬ
ϲϲϱ͕ϲϬϬ
ϲ͕ϳϬϬ
ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϰϯϮ͕ϰϬϬ
ϳ͕ϱϯϮ͕ϲϬϬ
;ϰϬ͕ϯϬϬͿ
ϲ͕ϳϬϬ
;ϭ͕ϭϵϵ͕ϲϬϬͿ

Ϯϯϭ͕ϲϮϬ͕ϯϬϬ
ϰϬ͕ϰϵϱ͕ϱϬϬ
ϭ͕Ϭϴϱ͕ϯϬϬ

ϴ͕ϰϳϴ͕ϮϬϬ
ϲ͕ϭϮϴ͕ϭϬϬ
;ϯϳϵ͕ϰϬϬͿ

ϭ͕ϮϬϬ͕ϬϬϬ
ϳ͕ϲϬϳ͕ϰϬϬ
ϱϯϭ͕ϴϬϬ
ϭϮ͕ϳϵϳ͕ϬϬϬ
;ϭϯ͕ϵϱϳ͕ϯϬϬͿ
ΨϮϴϭ͕ϯϴϬ͕ϬϬϬ

;ϳ͕ϲϬϳ͕ϰϬϬͿ
ϲϯϮ͕ϵϬϬ
ϳϵ͕ϵϲϱ͕ϳϬϬ
;ϲϵ͕ϴϯϰ͕ϱϬϬͿ
Ψϭϳ͕ϯϴϯ͕ϲϬϬ

ϭ͕ϭϲϰ͕ϳϬϬ
ϵϮ͕ϳϲϮ͕ϳϬϬ
;ϴϯ͕ϳϵϭ͕ϴϬϬͿ
ΨϮϵϴ͕ϳϲϯ͕ϲϬϬ

ϭ͕ϭϲϰ͕ϳϬϬ
ϴϯ͕ϴϲϵ͕ϭϬϬ
;ϳϵ͕ϲϰϵ͕ϮϬϬͿ
ΨϯϬϮ͕ϳϰϰ͕ϰϬϬ

;ϴ͕ϴϵϯ͕ϲϬϬͿ
ϰ͕ϭϰϮ͕ϲϬϬ
Ψϯ͕ϵϴϬ͕ϴϬϬ

ϭϲϬ͕Ϭϯϱ͕ϭϬϬ
ϭϮϭ͕ϯϰϰ͕ϵϬϬ
ΨϮϴϭ͕ϯϴϬ͕ϬϬϬ

ϭϰ͕ϯϰϭ͕ϭϬϬ
ϯ͕ϬϰϮ͕ϱϬϬ
Ψϭϳ͕ϯϴϯ͕ϲϬϬ

ϭϳϰ͕ϯϳϲ͕ϮϬϬ
ϭϮϰ͕ϯϴϳ͕ϰϬϬ
ΨϮϵϴ͕ϳϲϯ͕ϲϬϬ

ϭϳϵ͕ϵϭϱ͕ϱϬϬ
ϭϮϮ͕ϴϮϴ͕ϵϬϬ
ΨϯϬϮ͕ϳϰϰ͕ϰϬϬ

ϱ͕ϱϯϵ͕ϯϬϬ
;ϭ͕ϱϱϴ͕ϱϬϬͿ
Ψϯ͕ϵϴϬ͕ϴϬϬ

ϭ͕Ϭϲϰ͘Ϭ
Ϯϵ͕ϳϰϭ͕ϭϬϬ
ϯ͕ϱϱϱ͕ϵϬϬ

Ϭ͘Ϭ
Ϭ
ϭϳ͕ϱϱϵ͕ϱϬϬ

ϭ͕Ϭϲϰ͘Ϭ
Ϯϵ͕ϳϰϭ͕ϭϬϬ
Ϯϭ͕ϭϭϱ͕ϰϬϬ

ϭ͕Ϭϲϰ͘Ϭ
ϯϭ͕ϱϮϭ͕ϴϬϬ
ϭϲ͕ϴϵϱ͕ϱϬϬ

Ϭ͘Ϭ
ϭ͕ϳϴϬ͕ϳϬϬ
;ϰ͕Ϯϭϵ͕ϵϬϬͿ

ϭ͕ϮϬϬ͕ϬϬϬ







ŐĞŶĐŝĞƐ
/^&ͲĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
/^&ͲdĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐ
dŽƚĂů
ƵĚŐĞƚĞĚ&d
ƵƚŚŽƌŝǌĞĚĂƉŝƚĂůKƵƚůĂǇ
ZĞƚĂŝŶĞĚĂƌŶŝŶŐƐ
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 /ŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚ'ĞŶĞƌĂů'ŽǀĞƌŶŵĞŶƚƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ






^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů



ŐĞŶĐŝĞƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dŽƚĂů



ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱϮϮ͕ϮϬϬ
Ϯϱ͕ϲϲϯ͕ϬϬϬ
;Ϯϲ͕ϭϴϱ͕ϮϬϬͿ
ΨϬ

ΨϬ
Ϯ͕ϵϴϵ͘Ϭ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϯϵ͕ϭϮϵ͕ϬϬϬ
;ϭϮϵ͕ϬϬϬͿ
Ψϯϵ͕ϬϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱϮϮ͕ϮϬϬ
ϲϰ͕ϳϵϮ͕ϬϬϬ
;Ϯϲ͕ϯϭϰ͕ϮϬϬͿ
Ψϯϵ͕ϬϬϬ͕ϬϬϬ

ϯϵ͕ϬϬϬ͕ϬϬϬ
Ψϯϵ͕ϬϬϬ͕ϬϬϬ

ϯϵ͕ϬϬϬ͕ϬϬϬ
Ψϯϵ͕ϬϬϬ͕ϬϬϬ

;ϰϯ͘ϱͿ

Ϯ͕ϵϰϱ͘ϱ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱϮϮ͕ϮϬϬ
Ϯϲ͕ϯϭϰ͕ϮϬϬ
;Ϯϲ͕ϴϯϲ͕ϰϬϬͿ
ΨϬ

ΨϬ
Ϯ͕ϵϰϱ͘ϱ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϯϴ͕ϰϳϳ͕ϴϬϬͿ
;ϱϮϮ͕ϮϬϬͿ
;Ψϯϵ͕ϬϬϬ͕ϬϬϬͿ

;ϯϵ͕ϬϬϬ͕ϬϬϬͿ
;Ψϯϵ͕ϬϬϬ͕ϬϬϬͿ
Ϭ͘Ϭ
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 /ŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚ'ĞŶĞƌĂů'ŽǀĞƌŶŵĞŶƚƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ







^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
^ƚĂƚĞĞďƚŽůůĞĐƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
ŐĞŶĐŝĞƐ
ZĞǀdƌĂŶƐĨĞƌƐͲ/''
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳϯϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϭϰ͕Ϯϰϱ͕ϳϬϬ
Ψϭϰ͕ϵϳϱ͕ϳϬϬ

ϰϬϬ͕ϬϬϬ
ϲϭ͕ϬϬϬ
Ψϰϲϭ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϳϯϬ͕ϬϬϬ
ϰϬϬ͕ϬϬϬ
ϭϰ͕ϯϬϲ͕ϳϬϬ
Ψϭϱ͕ϰϯϲ͕ϳϬϬ

ϭϰ͕ϵϳϱ͕ϳϬϬ
Ψϭϰ͕ϵϳϱ͕ϳϬϬ

ϰϲϭ͕ϬϬϬ
Ψϰϲϭ͕ϬϬϬ

ϭϱ͕ϰϯϲ͕ϳϬϬ
Ψϭϱ͕ϰϯϲ͕ϳϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

ϭϮ͕ϵϴϳ͕ϬϬϬ
ΨϭϮ͕ϵϴϳ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϳϯϬ͕ϬϬϬͿ
;ϰϬϬ͕ϬϬϬͿ
;ϭ͕ϯϭϵ͕ϳϬϬͿ
;ΨϮ͕ϰϰϵ͕ϳϬϬͿ

ϭϮ͕ϵϴϳ͕ϬϬϬ
ΨϭϮ͕ϵϴϳ͕ϬϬϬ

;Ϯ͕ϰϰϵ͕ϳϬϬͿ
;ΨϮ͕ϰϰϵ͕ϳϬϬͿ
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 /ŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚ'ĞŶĞƌĂů'ŽǀĞƌŶŵĞŶƚƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ







^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ZŝƐŬDĂŶĂŐĞŵĞŶƚͲtŽƌŬĞƌƐŽŵƉĞŶƐĂƚŝŽŶ
dŽƚĂů
ŐĞŶĐŝĞƐ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ/''
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϭϵ͕ϯϭϯ͕ϮϬϬ
ϭϭ͕ϵϵϭ͕ϯϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϯ͕ϳϳϱ͕ϲϬϬ

Ψϭϯϭ͕ϯϬϰ͕ϱϬϬ

ϯ͕ϬϬϬ͕ϬϬϬ
Ψϲ͕ϳϳϱ͕ϲϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϮϯ͕Ϭϴϴ͕ϴϬϬ
ϭϭ͕ϵϵϭ͕ϯϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
Ψϭϯϴ͕ϬϴϬ͕ϭϬϬ

ϭϯϭ͕ϯϬϰ͕ϱϬϬ
Ψϭϯϭ͕ϯϬϰ͕ϱϬϬ

ϲ͕ϳϳϱ͕ϲϬϬ
Ψϲ͕ϳϳϱ͕ϲϬϬ

ϭϯϴ͕ϬϴϬ͕ϭϬϬ
Ψϭϯϴ͕ϬϴϬ͕ϭϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϰ͕ϴϭϯ͕ϯϬϬ
ϲϵ͕Ϭϱϱ͕ϳϬϬ
Ψϵϯ͕ϴϲϵ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϵϴ͕Ϯϳϱ͕ϱϬϬͿ
ϱϳ͕Ϭϲϰ͕ϰϬϬ
;ϯ͕ϬϬϬ͕ϬϬϬͿ
;Ψϰϰ͕Ϯϭϭ͕ϭϬϬͿ

ϵϯ͕ϴϲϵ͕ϬϬϬ
Ψϵϯ͕ϴϲϵ͕ϬϬϬ

;ϰϰ͕Ϯϭϭ͕ϭϬϬͿ
;Ψϰϰ͕Ϯϭϭ͕ϭϬϬͿ
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 /ŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚ'ĞŶĞƌĂů'ŽǀĞƌŶŵĞŶƚƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ













^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
>ŝĐĞŶƐĞƐͬ&ĞĞƐ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ŽƵŶƚǇŽĨ&ŝƌƐƚůĂƐƐ,ŝŐŚǁĂǇWƌŽũĞĐƚƐ&ƵŶĚ
ĞƐŝŐŶĂƚĞĚ^ĂůĞƐdĂǆ
ĞƐŝŐŶĂƚĞĚ^ĂůĞƐdĂǆ͕KŶĞͲƚŝŵĞ
WƌŝƐŽŶĞǀĞůŽƉŵĞŶƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
ŐĞŶĐŝĞƐ
ĂƉŝƚĂůƵĚŐĞƚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϬ͕ϬϬϬ͕ϬϬϬ
;ϴ͕ϰϬϬ͕ϬϬϬͿ
ϰϳ͕ϬϬϬ͕ϬϬϬ
ϵϬ͕ϯϱϳ͕ϱϬϬ
ϯϭ͕Ϭϵϳ͕ϱϬϬ
ϴϱ͕ϯϭϰ͕ϴϬϬ
ϱϵϲ͕ϳϬϬ
ϰ͕ϯϳϵ͕ϮϬϬ
ϱϴϱ͕ϴϵϲ͕ϰϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϭϴϱ͕ϱϲϴ͕ϴϬϬ
ϮϭϮ͕ϰϭϴ͕ϲϬϬ
ϰϴϰ͕ϱϰϬ͕ϯϬϬ
;ϯϰϬ͕ϲϮϵ͕ϱϬϬͿ
Ψϭ͕ϰϭϴ͕ϭϰϬ͕ϯϬϬ

ϯϭ͕ϱϴϭ͕ϴϬϬ
ϰϲ͕ϬϬϬ͕ϬϬϬ
ϭϭϴ͕ϯϵϭ͕ϴϬϬ
;ϰϴ͕Ϯϵϴ͕ϵϬϬͿ
ϱϮϴ͕ϯϭϯ͕ϳϬϬ
;ϱϬϬ͕ϲϴϵ͕ϲϬϬͿ
ΨϮϰϯ͕ϱϰϮ͕ϮϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰϬ͕ϬϬϬ͕ϬϬϬ
ϱϴ͕ϲϬϬ͕ϬϬϬ
ϰϳ͕ϬϬϬ͕ϬϬϬ
ϵϬ͕ϯϱϳ͕ϱϬϬ
ϯϭ͕Ϭϵϳ͕ϱϬϬ
ϴϲ͕ϯϮϭ͕ϲϬϬ
ϴϯϯ͕ϯϬϬ
ϰ͕ϯϳϵ͕ϮϬϬ
ϱϴϱ͕ϴϵϲ͕ϰϬϬ
ϯϭ͕ϱϴϭ͕ϴϬϬ
ϰϲ͕ϬϬϬ͕ϬϬϬ
ϯϬϯ͕ϵϲϬ͕ϲϬϬ
ϭϲϰ͕ϭϭϵ͕ϳϬϬ
ϭ͕ϬϭϮ͕ϴϱϰ͕ϬϬϬ
;ϴϰϭ͕ϯϭϵ͕ϭϬϬͿ
Ψϭ͕ϲϲϭ͕ϲϴϮ͕ϱϬϬ

ϱϰϰ͕ϱϮϲ͕ϯϬϬ
ϴϳϯ͕ϲϭϰ͕ϬϬϬ
Ψϭ͕ϰϭϴ͕ϭϰϬ͕ϯϬϬ

ϰϬ͕ϰϴϯ͕ϵϬϬ
ϮϬϯ͕Ϭϱϴ͕ϯϬϬ
ΨϮϰϯ͕ϱϰϮ͕ϮϬϬ

ϱϴϱ͕ϬϭϬ͕ϮϬϬ
ϭ͕Ϭϳϲ͕ϲϳϮ͕ϯϬϬ
Ψϭ͕ϲϲϭ͕ϲϴϮ͕ϱϬϬ

ϲϳ͕ϬϬϬ͕ϬϬϬ

ϭ͕ϬϬϲ͕ϴϬϬ
Ϯϯϲ͕ϲϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϲϴ͕ϬϬϬ͕ϬϬϬ
ϰϳ͕ϬϬϬ͕ϬϬϬ
ϭϭϮ͕ϯϵϱ͕ϭϬϬ
ϯϭ͕ϲϬϭ͕ϲϬϬ
ϴϴ͕Ϭϰϴ͕ϬϬϬ
ϴϯϯ͕ϬϬϬ
ϰ͕ϯϳϵ͕ϮϬϬ
ϲϮϮ͕ϰϮϬ͕ϳϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϰϬ͕ϬϬϬ͕ϬϬϬͿ
ϭϬϵ͕ϰϬϬ͕ϬϬϬ
ϮϮ͕Ϭϯϳ͕ϲϬϬ
ϱϬϰ͕ϭϬϬ
ϭ͕ϳϮϲ͕ϰϬϬ
;ϯϬϬͿ

Ϯϭϭ͕ϳϰϬ͕ϬϬϬ
ϯϬϯ͕ϵϴϵ͕ϵϬϬ
ϴϰϭ͕ϯϭϵ͕ϭϬϬ
;ϳϰϬ͕ϬϮϳ͕ϯϬϬͿ
Ψϭ͕ϲϵϭ͕ϲϵϵ͕ϯϬϬ

ϯϲ͕ϱϮϰ͕ϯϬϬ
;ϯϭ͕ϱϴϭ͕ϴϬϬͿ
;ϰϲ͕ϬϬϬ͕ϬϬϬͿ
;ϵϮ͕ϮϮϬ͕ϲϬϬͿ
ϭϯϵ͕ϴϳϬ͕ϮϬϬ
;ϭϳϭ͕ϱϯϰ͕ϵϬϬͿ
ϭϬϭ͕Ϯϵϭ͕ϴϬϬ
ΨϯϬ͕Ϭϭϲ͕ϴϬϬ

ϱϴϳ͕ϰϲϰ͕ϱϬϬ
ϭ͕ϭϬϰ͕Ϯϯϰ͕ϴϬϬ
Ψϭ͕ϲϵϭ͕ϲϵϵ͕ϯϬϬ

Ϯ͕ϰϱϰ͕ϯϬϬ
Ϯϳ͕ϱϲϮ͕ϱϬϬ
ΨϯϬ͕Ϭϭϲ͕ϴϬϬ
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 ŐĞŶĐǇdĂďůĞ͗ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
























^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
ĐŽŶŽŵŝĐ/ŶĐĞŶƚŝǀĞZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
'ĞŶĞƌĂů^ĞƌǀŝĐĞƐͲŽŽƉĞƌĂƚŝǀĞŽŶƚƌĂĐƚDŐŵƚ
/^&KǀĞƌŚĞĂĚ;'&ZͿ
>ĂŶĚǆĐŚĂŶŐĞŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
>ĂƉƐŝŶŐĂůĂŶĐĞ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
ĚŵŝŶŝƐƚƌĂƚŝǀĞZƵůĞƐ
ƵŝůĚŝŶŐŽĂƌĚWƌŽŐƌĂŵ
&DĚŵŝŶŝƐƚƌĂƚŝŽŶ
ůĞĐƚĞĚKĨĨŝĐŝĂůWŽƐƚͲZĞƚŝƌĞŵĞŶƚĞŶĞĨŝƚŽŶƚƌŝď
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ
&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚ
&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚͲƚŚŝĐƐŽŵŵŝƐƐŝŽŶƐ
&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚͲWĂƌĞŶƚĂůĞĨĞŶƐĞ
&ŝŶĂŶĐĞĚŵŝŶŝƐƚƌĂƚŝŽŶ
/ŶƐƉĞĐƚŽƌ'ĞŶĞƌĂůŽĨDĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
:ƵĚŝĐŝĂůŽŶĚƵĐƚŽŵŵŝƐƐŝŽŶ
WŽƐƚŽŶǀŝĐƚŝŽŶ/ŶĚŝŐĞŶƚĞĨĞŶƐĞ
WƵƌĐŚĂƐŝŶŐ
^ƚĂƚĞƌĐŚŝǀĞƐ
^ƚĂƚĞĞďƚŽůůĞĐƚŝŽŶ&ƵŶĚ
tŝƌĞƐƚĂƚĞDĞŵŽƌŝĂů&ƵŶĚ
&ŝŶĂŶĐĞDĂŶĚͲDŝŶĞƌĂů>ĞĂƐĞ^ƉĞĐŝĂů^ǀĐŝƐƚ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϯ͕ϯϱϯ͕ϴϬϬ
;ϰ͕ϯϱϯ͕ϯϬϬͿ
ϰϬϬ͕ϱϬϬ
ϰϱϬ͕ϬϬϬ
ϳϱ͕ϵϬϬ
;ϯϰ͕ϳϬϬͿ
ϱ͕ϴϴϯ͕ϮϬϬ
ϯ͕ϱϵϮ͕ϴϬϬ
ϯ͕Ϯϱϱ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϭϳϴ͕ϮϬϬͿ
Ϯϲϳ͕ϱϬϬ

Ϯϴϵ͕ϱϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯϯ͕ϯϱϯ͕ϴϬϬ
;ϰ͕ϱϯϭ͕ϱϬϬͿ
Ϯϲϳ͕ϱϬϬ
ϰϬϬ͕ϱϬϬ
ϰϱϬ͕ϬϬϬ
ϳϱ͕ϵϬϬ
;ϯϰ͕ϳϬϬͿ
ϲ͕ϭϳϮ͕ϳϬϬ
ϯ͕ϱϵϮ͕ϴϬϬ
ϯ͕Ϯϱϱ͕ϬϬϬ

ϮϬϬ͕ϬϬϬ
ϭ͕Ϯϵϰ͕ϱϬϬ
ϲϭϭ͕ϮϬϬ

ϮϬϬ͕ϬϬϬ
ϭ͕Ϯϵϰ͕ϱϬϬ
ϲϭϭ͕ϮϬϬ

Ϯ͕ϯϵϰ͕ϰϬϬ
ϭ͕ϲϬϬ
ϵ͕ϰϬϬ
Ϯ͕ϳϱϱ͕ϲϬϬ
;ϵϱϯ͕ϲϬϬͿ
;Ϯϱ͕ϰϬϬͿ
Ψϯϴ͕ϵϭϬ͕ϵϬϬ

Ϯ͕ϯϵϰ͕ϰϬϬ
;ϭ͕ϲϬϬͿ
;ϵ͕ϰϬϬͿ
Ϯ͕ϴϴϬ͕ϲϬϬ
;ϯ͕ϰϭϬ͕ϳϬϬͿ
;ϵϴϴ͕ϯϬϬͿ
;Ψϭ͕ϭϱϬ͕ϲϬϬͿ

ϴϭϳ͕ϱϬϬ
ϭ͕Ϯϵϵ͕ϲϬϬ
ϲ͕ϴϯϵ͕ϲϬϬ
ϭ͕ϯϴϳ͕ϲϬϬ
ϭ͕ϯϲϵ͕ϯϬϬ
ϯ͕ϴϲϲ͕ϮϬϬ
Ϯϭ͕ϵϬϬ
ϭϰϱ͕ϬϬϬ
ϭϮ͕ϬϳϬ͕ϬϬϬ
ϯ͕ϲϯϱ͕ϯϬϬ
Ϯϳϵ͕ϮϬϬ
ϯϯ͕ϵϬϬ
ϲϵϵ͕ϱϬϬ
ϯ͕ϭϲϵ͕ϱϬϬ
ϯ͕Ϯϳϱ͕ϳϬϬ
ϭ͕ϭϬϬ

Ϯϭϳ͕ϰϬϬ
;ϭ͕Ϭϭϯ͕ϳϬϬͿ
ϭϰ͕ϬϬϬ
;ϮϮ͕ϴϬϬͿ
;ϵϮϰ͕ϯϬϬͿ
ϳϮ͕ϵϬϬ
ϴ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
Ϯϱ͕ϰϬϬ
ϭϲϳ͕ϳϬϬ
;ϱϱϵ͕ϲϬϬͿ
;ϭ͕ϭϬϬͿ

Ψϯϴ͕ϵϭϬ͕ϵϬϬ

;Ψϭ͕ϭϱϬ͕ϲϬϬͿ

ϭϳϯ͘ϱ

ϭϬϵ͕ϲϬϬ
ϳ͕ϰϬϬ
ϲϰϴ͕ϱϬϬ

Ϭ͘Ϭ

ϱ͕ϲϯϲ͕ϮϬϬ
;ϰ͕ϯϲϰ͕ϯϬϬͿ
;ϭ͕Ϭϭϯ͕ϳϬϬͿ
Ψϯϳ͕ϳϲϬ͕ϯϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϳ͕ϰϮϴ͕ϯϬϬ
ϮϮϲ͕ϴϬϬ
Ϯ͕ϳϬϬ
ϲϴϰ͕ϭϬϬ
ϰϱϬ͕ϬϬϬ
ϰϯ͕ϯϬϬ
ϱϬϬ
ϲ͕ϯϮϱ͕ϴϬϬ
ϯ͕ϱϵϲ͕ϬϬϬ
ϯ͕Ϯϱϱ͕ϬϬϬ
ϯϮ͕ϳϱϲ͕ϰϬϬ
ϭ͕ϯϱϬ͕ϱϬϬ
ϲϭϭ͕ϮϬϬ
ϯϱ͕ϵϬϬ
Ϯ͕ϰϰϴ͕ϬϬϬ
ϮϬϬ
ϱ͕ϰϯϬ͕ϬϬϬ
;ϱ͕ϱϬϮ͕ϳϬϬͿ
Ψϳϵ͕ϭϰϮ͕ϬϬϬ

ϲϴϮ͕ϯϬϬ
ϭ͕Ϯϰϲ͕ϵϬϬ
ϳ͕ϳϴϯ͕ϳϬϬ
ϭ͕ϯϴϳ͕ϲϬϬ
ϵ͕ϯϲϬ͕ϱϬϬ
ϯ͕ϴϲϲ͕ϮϬϬ
ϰϰ͕ϮϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϰ͕Ϭϳϰ͕ϱϬϬ
ϰ͕ϳϱϴ͕ϯϬϬ
;Ϯϲϰ͕ϴϬϬͿ
Ϯϴϯ͕ϲϬϬ
;ϯϮ͕ϲϬϬͿ
ϯϱ͕ϮϬϬ
ϭϱϯ͕ϭϬϬ
ϯ͕ϮϬϬ
ϯϮ͕ϳϱϲ͕ϰϬϬ
;ϮϬϬ͕ϬϬϬͿ
ϱϲ͕ϬϬϬ
ϯϱ͕ϵϬϬ
ϱϯ͕ϲϬϬ
ϮϬϬ
;ϮϬϲ͕ϮϬϬͿ
;ϭ͕ϭϯϴ͕ϰϬϬͿ
ϭ͕Ϭϭϯ͕ϳϬϬ
Ψϰϭ͕ϯϴϭ͕ϳϬϬ

ϵϮϳ͕ϭϬϬ
ϭ͕ϯϬϳ͕ϬϬϬ
ϳ͕ϰϴϴ͕ϭϬϬ
ϭ͕ϯϴϳ͕ϲϬϬ
ϭ͕ϱϴϲ͕ϳϬϬ
Ϯ͕ϴϱϮ͕ϱϬϬ
ϯϱ͕ϵϬϬ
ϭϮϮ͕ϮϬϬ
ϭϭ͕ϭϰϱ͕ϳϬϬ
ϯ͕ϳϬϴ͕ϮϬϬ
Ϯϴϳ͕ϮϬϬ
ϭϯϯ͕ϵϬϬ
ϳϮϰ͕ϵϬϬ
ϯ͕ϯϯϳ͕ϮϬϬ
Ϯ͕ϳϭϲ͕ϭϬϬ

;Ϯϰϰ͕ϴϬϬͿ
;ϲϬ͕ϭϬϬͿ
Ϯϵϱ͕ϲϬϬ

ϭϭ͕ϯϵϳ͕ϱϬϬ
ϯ͕ϳϯϳ͕ϵϬϬ
Ϯϴϵ͕ϮϬϬ
ϯϯ͕ϵϬϬ
ϴϬϬ͕ϮϬϬ
ϯ͕ϰϭϴ͕ϳϬϬ
Ϯ͕ϯϯϲ͕ϴϬϬ

ϳ͕ϳϳϯ͕ϴϬϬ
ϭ͕Ϭϭϯ͕ϳϬϬ
ϴ͕ϯϬϬ
;ϭϮϮ͕ϮϬϬͿ
Ϯϱϭ͕ϴϬϬ
Ϯϵ͕ϳϬϬ
Ϯ͕ϬϬϬ
;ϭϬϬ͕ϬϬϬͿ
ϳϱ͕ϯϬϬ
ϴϭ͕ϱϬϬ
;ϯϳϵ͕ϯϬϬͿ

Ψϯϳ͕ϳϲϬ͕ϯϬϬ

ϯϮ͕ϳϱϲ͕ϰϬϬ
Ψϳϵ͕ϭϰϮ͕ϬϬϬ

ϯϮ͕ϳϱϲ͕ϰϬϬ
Ψϰϭ͕ϯϴϭ͕ϳϬϬ

ϭϳϯ͘ϱ

ϭϳϯ͘ϱ

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗ĂƉŝƚĂůƵĚŐĞƚ






^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
WƌŝƐŽŶĞǀĞůŽƉŵĞŶƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲϬ͕ϭϱϯ͕ϯϬϬ
ϵ͕ϮϱϬ͕ϬϬϬ
ϭ͕Ϭϭϯ͕ϬϬϬ
ϲϭ͕ϵϭϲ͕ϭϬϬ
ϭϲϴ͕ϴϵϳ͕ϱϬϬ
ϰϲ͕ϬϬϬ͕ϬϬϬ
Ψϯϰϳ͕ϮϮϵ͕ϵϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

;ϰϲ͕ϬϬϬ͕ϬϬϬͿ
;Ψϰϲ͕ϬϬϬ͕ϬϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϲϬ͕ϭϱϯ͕ϯϬϬ
ϵ͕ϮϱϬ͕ϬϬϬ
ϭ͕Ϭϭϯ͕ϬϬϬ
ϲϭ͕ϵϭϲ͕ϭϬϬ
ϭϲϴ͕ϴϵϳ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕ϳϴϴ͕ϭϬϬ
ϲϲ͕ϯϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϳϭ͕ϱϱϭ͕ϬϬϬ
ϭϱϵ͕ϯϵϱ͕ϭϬϬ

ΨϯϬϭ͕ϮϮϵ͕ϵϬϬ

ΨϯϬϮ͕Ϭϯϰ͕ϮϬϬ

ϭϲϴ͕ϱϵϳ͕ϱϬϬ
ϵϬϬ͕ϬϬϬ
ϳϭϯ͕ϬϬϬ
ϭϭϵ͕Ϭϲϵ͕ϰϬϬ
ϭϭ͕ϵϱϬ͕ϬϬϬ
ΨϯϬϭ͕ϮϮϵ͕ϵϬϬ

ϭϱϲ͕ϰϬϬ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϱϲ͕ϯϲϱ͕ϮϬϬͿ
ϱϳ͕ϬϱϬ͕ϬϬϬ
;ϭϯ͕ϬϬϬͿ
ϵ͕ϲϯϰ͕ϵϬϬ
;ϵ͕ϱϬϮ͕ϰϬϬͿ
ΨϴϬϰ͕ϯϬϬ






>ŝŶĞ/ƚĞŵƐ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚͲ,ŝŐŚĞƌĚƵĐĂƚŝŽŶ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚͲKƚŚĞƌ^ƚĂƚĞ'ŽǀĞƌŶŵĞŶƚ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚͲWƵďůŝĐĚƵĐĂƚŝŽŶ
ĂƉŝƚĂů/ŵƉƌŽǀĞŵĞŶƚƐ
WĂƐƐͲdŚƌŽƵŐŚ
dŽƚĂů

ϭϲϴ͕ϱϵϳ͕ϱϬϬ
ϰϲ͕ϵϬϬ͕ϬϬϬ
ϳϭϯ͕ϬϬϬ
ϭϭϵ͕Ϭϲϵ͕ϰϬϬ
ϭϭ͕ϵϱϬ͕ϬϬϬ
Ψϯϰϳ͕ϮϮϵ͕ϵϬϬ

;ϰϲ͕ϬϬϬ͕ϬϬϬͿ

;Ψϰϲ͕ϬϬϬ͕ϬϬϬͿ

Ϯ͕ϵϵϱ͕ϭϬϬ
ϭϯϴ͕ϯϯϵ͕ϭϬϬ
ϰ͕ϯϬϬ͕ϬϬϬ
ΨϯϬϮ͕Ϭϯϰ͕ϮϬϬ

;ϭϮ͕ϭϵϳ͕ϱϬϬͿ
;ϵϬϬ͕ϬϬϬͿ
Ϯ͕ϮϴϮ͕ϭϬϬ
ϭϵ͕Ϯϲϵ͕ϳϬϬ
;ϳ͕ϲϱϬ͕ϬϬϬͿ
ΨϴϬϰ͕ϯϬϬ
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 ŐĞŶĐǇdĂďůĞ͗ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ








^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
WƌŝƐŽŶĞǀĞůŽƉŵĞŶƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϬ͕ϬϬϬ͕ϬϬϬ
;ϴ͕ϰϬϬ͕ϬϬϬͿ
ϵϬ͕ϯϱϳ͕ϱϬϬ
ϰϳ͕ϬϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϭϴϱ͕ϱϲϴ͕ϴϬϬ
ϮϭϮ͕ϰϭϴ͕ϲϬϬ
Ϯϱϴ͕Ϯϲϵ͕ϯϬϬ
;ϮϴϬ͕ϲϴϳ͕ϵϬϬͿ
Ψϱϰϰ͕ϱϮϲ͕ϯϬϬ

ϴϯϯ͕ϯϬϬ
ϰϲ͕ϬϬϬ͕ϬϬϬ
ϭϭϱ͕ϳϮϭ͕ϭϬϬ
;ϭϵϴ͕ϯϬϴ͕ϲϬϬͿ
ϭϱϵ͕ϭϰϮ͕ϬϬϬ
;ϭϰϵ͕ϵϬϯ͕ϵϬϬͿ
ΨϰϬ͕ϰϴϯ͕ϵϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰϬ͕ϬϬϬ͕ϬϬϬ
ϱϴ͕ϲϬϬ͕ϬϬϬ
ϵϬ͕ϯϱϳ͕ϱϬϬ
ϰϳ͕ϬϬϬ͕ϬϬϬ
ϴϯϯ͕ϯϬϬ
ϰϲ͕ϬϬϬ͕ϬϬϬ
ϯϬϭ͕Ϯϴϵ͕ϵϬϬ
ϭϰ͕ϭϭϬ͕ϬϬϬ
ϰϭϳ͕ϰϭϭ͕ϯϬϬ
;ϰϯϬ͕ϱϵϭ͕ϴϬϬͿ
Ψϱϴϱ͕ϬϭϬ͕ϮϬϬ

ϭϲϴ͕ϵϱϳ͕ϱϬϬ
ϭϴϱ͕ϱϲϴ͕ϴϬϬ
ϭϱϱ͕ϬϬϬ͕ϬϬϬ
ϯϱ͕ϬϬϬ͕ϬϬϬ
Ψϱϰϰ͕ϱϮϲ͕ϯϬϬ

ϭϭϱ͕ϳϮϭ͕ϭϬϬ
;ϱϱ͕ϬϬϬ͕ϬϬϬͿ
;ϮϬ͕Ϯϯϳ͕ϮϬϬͿ
ΨϰϬ͕ϰϴϯ͕ϵϬϬ

ϭϲϴ͕ϵϱϳ͕ϱϬϬ
ϯϬϭ͕Ϯϴϵ͕ϵϬϬ
ϭϬϬ͕ϬϬϬ͕ϬϬϬ
ϭϰ͕ϳϲϮ͕ϴϬϬ
Ψϱϴϱ͕ϬϭϬ͕ϮϬϬ

ϲϳ͕ϬϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϲϴ͕ϬϬϬ͕ϬϬϬ
ϭϭϮ͕ϯϵϱ͕ϭϬϬ
ϰϳ͕ϬϬϬ͕ϬϬϬ
ϴϯϯ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϰϬ͕ϬϬϬ͕ϬϬϬͿ
ϭϬϵ͕ϰϬϬ͕ϬϬϬ
ϮϮ͕Ϭϯϳ͕ϲϬϬ

ϮϬϵ͕Ϭϲϵ͕ϰϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ
ϰϯϬ͕ϱϵϭ͕ϴϬϬ
;ϯϴϰ͕ϰϮϰ͕ϴϬϬͿ
Ψϱϴϳ͕ϰϲϰ͕ϱϬϬ

;ϯϬϬͿ
;ϰϲ͕ϬϬϬ͕ϬϬϬͿ
;ϵϮ͕ϮϮϬ͕ϱϬϬͿ
;ϭϬ͕ϭϭϬ͕ϬϬϬͿ
ϭϯ͕ϭϴϬ͕ϱϬϬ
ϰϲ͕ϭϲϳ͕ϬϬϬ
ΨϮ͕ϰϱϰ͕ϯϬϬ

ϭϱϵ͕ϯϵϱ͕ϭϬϬ
ϮϬϵ͕Ϭϲϵ͕ϰϬϬ
ϮϬϬ͕ϬϬϬ͕ϬϬϬ
ϭϵ͕ϬϬϬ͕ϬϬϬ
Ψϱϴϳ͕ϰϲϰ͕ϱϬϬ

;ϵ͕ϱϲϮ͕ϰϬϬͿ
;ϵϮ͕ϮϮϬ͕ϱϬϬͿ
ϭϬϬ͕ϬϬϬ͕ϬϬϬ
ϰ͕Ϯϯϳ͕ϮϬϬ
ΨϮ͕ϰϱϰ͕ϯϬϬ






>ŝŶĞ/ƚĞŵƐ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚ&ƵŶĚ
&DĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
&DWƌŝƐŽŶWƌŽũĞĐƚ&ƵŶĚ
^KĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
dŽƚĂů
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 ŐĞŶĐǇdĂďůĞ͗Ğďƚ^ĞƌǀŝĐĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ











^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚ͘&ƵŶĚŽĨϮϬϬϱ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚ͘&ƵŶĚŽĨϮϬϬϱ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ŽƵŶƚǇŽĨ&ŝƌƐƚůĂƐƐ,ŝŐŚǁĂǇWƌŽũĞĐƚƐ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
Ğďƚ^ĞƌǀŝĐĞ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳϭ͕ϳϱϳ͕ϲϬϬ
;ϯϭ͕ϳϱϰ͕ϯϬϬͿ
Ϯϴϴ͕ϳϭϭ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳϭ͕ϱϯϰ͕ϲϬϬ
;ϯϯ͕Ϯϳϰ͕ϬϬϬͿ
ϯϬϴ͕ϲϱϴ͕ϭϬϬ

ϭϳ͕ϯϱϲ͕ϵϬϬ
ϭϯ͕ϱϰϭ͕ϱϬϬ
;ϭϰ͕Ϯϰϱ͕ϳϬϬͿ
ϵϯϭ͕ϱϬϬ
;ϭ͕ϭϳϵ͕ϵϬϬͿ
ΨϯϲϬ͕ϵϯϭ͕ϱϬϬ

ϳϮ͕ϯϬϬ
ϭ͕ϰϮϱ͕ϬϬϬ
;ϭ͕ϯϬϬͿ
;ϲϭ͕ϬϬϬͿ
ϰϮ͕ϵϰϰ͕ϭϬϬ
;ϭϯ͕ϴϯϵ͕ϰϬϬͿ
ΨϯϮ͕Ϯϯϳ͕ϵϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϳϭ͕ϳϱϳ͕ϲϬϬ
;ϯϱ͕ϵϭϬ͕ϱϬϬͿ
Ϯϴϴ͕ϳϭϭ͕ϮϬϬ
ϱ͕ϴϱϰ͕ϰϬϬ
ϭϱ͕ϴϭϮ͕ϳϬϬ
ϳϮ͕ϯϬϬ
ϭϴ͕ϳϴϭ͕ϵϬϬ
ϭϯ͕ϱϰϬ͕ϮϬϬ
;ϭϰ͕ϯϬϲ͕ϳϬϬͿ
ϰϯ͕ϴϳϱ͕ϲϬϬ
;ϭϱ͕Ϭϭϵ͕ϯϬϬͿ
Ψϯϵϯ͕ϭϲϵ͕ϰϬϬ

ϯϲϬ͕ϵϯϭ͕ϱϬϬ
ΨϯϲϬ͕ϵϯϭ͕ϱϬϬ

ϯϮ͕Ϯϯϳ͕ϵϬϬ
ΨϯϮ͕Ϯϯϳ͕ϵϬϬ

ϯϵϯ͕ϭϲϵ͕ϰϬϬ
Ψϯϵϯ͕ϭϲϵ͕ϰϬϬ

ϯϴϲ͕ϴϵϮ͕ϭϬϬ
Ψϯϴϲ͕ϴϵϮ͕ϭϬϬ

;ϰ͕ϭϱϲ͕ϮϬϬͿ
ϱ͕ϴϱϰ͕ϰϬϬ

ϭϱ͕ϴϭϮ͕ϳϬϬ

ϭ͕ϱϳϴ͕ϯϬϬ
ϭϮ͕ϵϴϳ͕ϬϬϬ
Ϯϲ͕ϭϯϭ͕ϵϬϬ
ϭϮ͕Ϯϲϯ͕ϮϬϬ
;ϭϮ͕ϵϴϳ͕ϬϬϬͿ
ϭϱ͕Ϭϭϵ͕ϯϬϬ
;ϭϱ͕Ϭϭϵ͕ϯϬϬͿ
Ψϯϴϲ͕ϴϵϮ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϮϮϯ͕ϬϬϬͿ
Ϯ͕ϲϯϲ͕ϱϬϬ
ϭϵ͕ϵϰϲ͕ϵϬϬ
;ϱ͕ϴϱϰ͕ϰϬϬͿ
;ϭϰ͕Ϯϯϰ͕ϰϬϬͿ
ϭϮ͕ϵϭϰ͕ϳϬϬ
ϳ͕ϯϱϬ͕ϬϬϬ
;ϭ͕Ϯϳϳ͕ϬϬϬͿ
ϭ͕ϯϭϵ͕ϳϬϬ
;Ϯϴ͕ϴϱϲ͕ϯϬϬͿ
;Ψϲ͕Ϯϳϳ͕ϯϬϬͿ

;ϲ͕Ϯϳϳ͕ϯϬϬͿ
;Ψϲ͕Ϯϳϳ͕ϯϬϬͿ
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 ŐĞŶĐǇdĂďůĞ͗/^&ͲĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ;/^&Ϳ














^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
WƌĞŵŝƵŵƐ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ZĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ
ZŝƐŬDĂŶĂŐĞŵĞŶƚͲtŽƌŬĞƌƐŽŵƉĞŶƐĂƚŝŽŶ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
/^&Ͳ&ĂĐŝůŝƚŝĞƐDĂŶĂŐĞŵĞŶƚ
/^&Ͳ&ŝŶĂŶĐĞ
/^&Ͳ&ůĞĞƚKƉĞƌĂƚŝŽŶƐ
/^&ͲWƵƌĐŚĂƐŝŶŐĂŶĚ'ĞŶĞƌĂů^ĞƌǀŝĐĞƐ
/^&ͲZŝƐŬDĂŶĂŐĞŵĞŶƚ
dŽƚĂů
ƵĚŐĞƚĞĚ&d
ƵƚŚŽƌŝǌĞĚĂƉŝƚĂůKƵƚůĂǇ
ZĞƚĂŝŶĞĚĂƌŶŝŶŐƐ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭϭϳ͕ϱϲϭ͕ϲϬϬ
ϱϰ͕ϭϱϲ͕ϮϬϬ
ϲϲϱ͕ϲϬϬ
ϲ͕ϳϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϳϱϮ͕ϳϬϬ
ϳ͕ϱϯϮ͕ϲϬϬ
;ϰϬ͕ϯϬϬͿ
ϲ͕ϳϬϬ

ϭϭϭ͕ϰϳϱ͕ϰϬϬ
ϰϬ͕ϰϵϱ͕ϱϬϬ
ϭ͕Ϭϴϱ͕ϯϬϬ

ϱ͕ϯϯϯ͕ϱϬϬ
ϲ͕ϭϮϴ͕ϭϬϬ
;ϯϳϵ͕ϰϬϬͿ

ϭϭϲ͕ϴϬϴ͕ϵϬϬ
ϰϲ͕ϲϮϯ͕ϲϬϬ
ϳϬϱ͕ϵϬϬ

ϳ͕ϲϬϳ͕ϰϬϬ
ϱϯϭ͕ϴϬϬ
ϭϮ͕ϳϵϳ͕ϬϬϬ
;ϭϯ͕ϵϱϳ͕ϯϬϬͿ
ΨϭϲϬ͕Ϭϯϱ͕ϭϬϬ

;ϳ͕ϲϬϳ͕ϰϬϬͿ
ϲϯϮ͕ϵϬϬ
ϱϵ͕ϯϭϵ͕ϳϬϬ
;ϰϵ͕Ϭϴϲ͕ϯϬϬͿ
Ψϭϰ͕ϯϰϭ͕ϭϬϬ

ϭ͕ϭϲϰ͕ϳϬϬ
ϳϮ͕ϭϭϲ͕ϳϬϬ
;ϲϯ͕Ϭϰϯ͕ϲϬϬͿ
Ψϭϳϰ͕ϯϳϲ͕ϮϬϬ

ϭ͕ϭϲϰ͕ϳϬϬ
ϲϯ͕ϭϮϬ͕ϵϬϬ
;ϱϴ͕ϳϲϬ͕ϮϬϬͿ
Ψϭϳϵ͕ϵϭϱ͕ϱϬϬ

;ϴ͕ϵϵϱ͕ϴϬϬͿ
ϰ͕Ϯϴϯ͕ϰϬϬ
Ψϱ͕ϱϯϵ͕ϯϬϬ

ϯϯ͕ϲϲϰ͕ϮϬϬ
Ϯ͕ϬϮϵ͕ϰϬϬ
ϱϯ͕ϱϵϴ͕ϯϬϬ
ϭϵ͕ϵϬϵ͕ϳϬϬ
ϱϬ͕ϴϯϯ͕ϱϬϬ
ΨϭϲϬ͕Ϭϯϱ͕ϭϬϬ

Ϯϱϴ͕ϱϬϬ
Ϯϴ͕ϳϬϬ
ϲ͕ϭϳϮ͕ϲϬϬ
;ϭ͕ϱϬϱ͕ϭϬϬͿ
ϵ͕ϯϴϲ͕ϰϬϬ
Ψϭϰ͕ϯϰϭ͕ϭϬϬ

ϯϯ͕ϵϮϮ͕ϳϬϬ
Ϯ͕Ϭϱϴ͕ϭϬϬ
ϱϵ͕ϳϳϬ͕ϵϬϬ
ϭϴ͕ϰϬϰ͕ϲϬϬ
ϲϬ͕Ϯϭϵ͕ϵϬϬ
Ψϭϳϰ͕ϯϳϲ͕ϮϬϬ

ϯϰ͕Ϭϯϱ͕ϲϬϬ
ϳϮϯ͕ϱϬϬ
ϲϰ͕ϰϰϬ͕ϳϬϬ
ϭϴ͕ϲϰϲ͕ϮϬϬ
ϲϮ͕Ϭϲϵ͕ϱϬϬ
Ψϭϳϵ͕ϵϭϱ͕ϱϬϬ

ϭϭϮ͕ϵϬϬ
;ϭ͕ϯϯϰ͕ϲϬϬͿ
ϰ͕ϲϲϵ͕ϴϬϬ
Ϯϰϭ͕ϲϬϬ
ϭ͕ϴϰϵ͕ϲϬϬ
Ψϱ͕ϱϯϵ͕ϯϬϬ

ϯϯϭ͘Ϭ
Ϯϯ͕ϳϰϭ͕ϭϬϬ
ϭϬ͕ϰϴϱ͕ϳϬϬ

ϯϯϭ͘Ϭ
Ϯϱ͕ϱϮϭ͕ϴϬϬ
ϲ͕ϭϮϱ͕ϬϬϬ

Ϭ͘Ϭ
ϭ͕ϳϴϬ͕ϳϬϬ
;ϰ͕ϯϲϬ͕ϳϬϬͿ

ϯϯϭ͘Ϭ
Ϯϯ͕ϳϰϭ͕ϭϬϬ
ϭ͕Ϯϵϰ͕ϵϬϬ

Ϭ͘Ϭ
Ϭ
ϵ͕ϭϵϬ͕ϴϬϬ
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 ŐĞŶĐǇdĂďůĞ͗/^&ͲdĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ;/^&Ϳ







^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
^ŝŶŐůĞ^ŝŐŶͲKŶǆƉĞŶĚĂďůĞ^Ɖ͘ZĞǀ͘&ƵŶĚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
/^&Ͳd^ŶƚĞƌƉƌŝƐĞdĞĐŚŶŽůŽŐǇ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϮϬ͕ϭϰϰ͕ϵϬϬ
ϭ͕ϮϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϯ͕ϭϰϰ͕ϳϬϬ

ΨϭϮϭ͕ϯϰϰ͕ϵϬϬ

ϮϬ͕ϲϰϲ͕ϬϬϬ
;ϮϬ͕ϳϰϴ͕ϮϬϬͿ
Ψϯ͕ϬϰϮ͕ϱϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϮϯ͕Ϯϴϵ͕ϲϬϬ
ϭ͕ϮϬϬ͕ϬϬϬ
ϮϬ͕ϲϰϲ͕ϬϬϬ
;ϮϬ͕ϳϰϴ͕ϮϬϬͿ
ΨϭϮϰ͕ϯϴϳ͕ϰϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϮϮ͕ϵϲϵ͕ϯϬϬ
ϰϬϬ
ϮϬ͕ϳϰϴ͕ϮϬϬ
;ϮϬ͕ϴϴϵ͕ϬϬϬͿ
ΨϭϮϮ͕ϴϮϴ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϯϮϬ͕ϯϬϬͿ
;ϭ͕ϭϵϵ͕ϲϬϬͿ
ϭϬϮ͕ϮϬϬ
;ϭϰϬ͕ϴϬϬͿ
;Ψϭ͕ϱϱϴ͕ϱϬϬͿ

ϭϮϭ͕ϯϰϰ͕ϵϬϬ
ΨϭϮϭ͕ϯϰϰ͕ϵϬϬ

ϯ͕ϬϰϮ͕ϱϬϬ
Ψϯ͕ϬϰϮ͕ϱϬϬ

ϭϮϰ͕ϯϴϳ͕ϰϬϬ
ΨϭϮϰ͕ϯϴϳ͕ϰϬϬ

ϭϮϮ͕ϴϮϴ͕ϵϬϬ
ΨϭϮϮ͕ϴϮϴ͕ϵϬϬ

;ϭ͕ϱϱϴ͕ϱϬϬͿ
;Ψϭ͕ϱϱϴ͕ϱϬϬͿ

ϳϯϯ͘Ϭ
ϲ͕ϬϬϬ͕ϬϬϬ
Ϯ͕Ϯϲϭ͕ϬϬϬ

Ϭ͘Ϭ
Ϭ
ϴ͕ϯϲϴ͕ϳϬϬ

ϳϯϯ͘Ϭ
ϲ͕ϬϬϬ͕ϬϬϬ
ϭϬ͕ϲϮϵ͕ϳϬϬ

ϳϯϯ͘Ϭ
ϲ͕ϬϬϬ͕ϬϬϬ
ϭϬ͕ϳϳϬ͕ϱϬϬ




ƵĚŐĞƚĞĚ&d
ƵƚŚŽƌŝǌĞĚĂƉŝƚĂůKƵƚůĂǇ
ZĞƚĂŝŶĞĚĂƌŶŝŶŐƐ

Ϭ͘Ϭ
Ϭ
ϭϰϬ͕ϴϬϬ
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 ŐĞŶĐǇdĂďůĞ͗dĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ







^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ͲϵϭϭŵĞƌŐĞŶĐǇ^ĞƌǀŝĐĞƐ;'&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϳϵϵ͕ϵϬϬ
ϯ͕ϴϬϬ
Ϯϯϴ͕ϭϬϬ
ϵϬϬ
ϭ͕ϭϯϴ͕ϴϬϬ
ϯϯϯ͕ϲϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕Ϭϲϵ͕ϴϬϬ
ϲϱϯ͕ϰϬϬ
ϱϬϬ͕ϮϬϬ
ϳϬϬ
ϭ͕ϮϭϮ͕ϴϬϬ
ϯϯϰ͕ϬϬϬ

Ψϯ͕ϱϭϱ͕ϭϬϬ

Ϯ͕ϭϴϴ͕ϬϬϬ
ϭϰϵ͕ϰϬϬ
ΨϮ͕ϲϭϬ͕ϵϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭ͕ϳϵϵ͕ϵϬϬ
;ϮϬϳ͕ϱϬϬͿ
Ϯϯϴ͕ϭϬϬ
ϰϭϲ͕ϯϬϬ
ϭ͕ϮϬϴ͕ϮϬϬ
ϯϯϯ͕ϲϬϬ
Ϯ͕ϭϴϴ͕ϬϬϬ
ϭϰϵ͕ϰϬϬ
Ψϲ͕ϭϮϲ͕ϬϬϬ

Ψϰ͕ϳϳϬ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯϲϵ͕ϵϬϬ
ϴϲϬ͕ϵϬϬ
ϮϲϮ͕ϭϬϬ
;ϰϭϱ͕ϲϬϬͿ
ϰ͕ϲϬϬ
ϰϬϬ
;Ϯ͕ϭϴϴ͕ϬϬϬͿ
;ϭϰϵ͕ϰϬϬͿ
;Ψϭ͕ϯϱϱ͕ϭϬϬͿ

ϴϬϬ͕ϳϬϬ
Ϯ͕ϳϭϰ͕ϰϬϬ
Ψϯ͕ϱϭϱ͕ϭϬϬ

ϭ͕ϳϭϯ͕ϮϬϬ
ϴϵϳ͕ϳϬϬ
ΨϮ͕ϲϭϬ͕ϵϬϬ

Ϯ͕ϱϭϯ͕ϵϬϬ
ϯ͕ϲϭϮ͕ϭϬϬ
Ψϲ͕ϭϮϲ͕ϬϬϬ

ϭ͕ϯϭϮ͕ϬϬϬ
ϯ͕ϰϱϴ͕ϵϬϬ
Ψϰ͕ϳϳϬ͕ϵϬϬ

;ϭ͕ϮϬϭ͕ϵϬϬͿ
;ϭϱϯ͕ϮϬϬͿ
;Ψϭ͕ϯϱϱ͕ϭϬϬͿ

ϮϮ͘Ϭ

Ϭ͘Ϭ

ϮϮ͘Ϭ

ϮϮ͘Ϭ

;Ϯϭϭ͕ϯϬϬͿ
ϰϭϱ͕ϰϬϬ
ϲϵ͕ϰϬϬ






>ŝŶĞ/ƚĞŵƐ
ŚŝĞĨ/ŶĨŽƌŵĂƚŝŽŶKĨĨŝĐĞƌ
/ŶƚĞŐƌĂƚĞĚdĞĐŚŶŽůŽŐǇ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗dƌĂŶƐƉŽƌƚĂƚŝŽŶ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ






















^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚ͘&ƵŶĚŽĨϮϬϬϱ
&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞŶĞƐƐ^ƵƉƉŽƌƚZĞƐƚĐĐƚ
ĞƌŽŶĂƵƚŝĐƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
^ŚĂƌĞƚŚĞZŽĂĚŝĐǇĐůĞ^ƵƉƉŽƌƚ;'&ZͿ
dŽůůǁĂǇ^ƉĞĐŝĂůZĞǀĞŶƵĞ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
ĞƌŽŶĂƵƚŝĐƐ
ĂŶĚZŽĂĚƐ
ŽŶƐƚƌƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚ
ŽŽƉĞƌĂƚŝǀĞŐƌĞĞŵĞŶƚƐ
ŶŐŝŶĞĞƌŝŶŐ^ĞƌǀŝĐĞƐ
DŝŶĞƌĂů>ĞĂƐĞ
KƉĞƌĂƚŝŽŶƐͬDĂŝŶƚĞŶĂŶĐĞDĂŶĂŐĞŵĞŶƚ
ZĞŐŝŽŶDĂŶĂŐĞŵĞŶƚ
^ĂĨĞ^ŝĚĞǁĂůŬŽŶƐƚƌƵĐƚŝŽŶ
^ŚĂƌĞƚŚĞZŽĂĚ
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
d/&ĂƉĂĐŝƚǇWƌŽŐƌĂŵ
ŽƵŶƚǇŽĨƚŚĞ&ŝƌƐƚůĂƐƐ,ŝŐŚǁĂǇWƌŽũĞĐƚƐ&ƵŶĚ
DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞŶĞƐƐ
ŵƵƐĞŵĞŶƚZŝĚĞ^ĂĨĞƚǇ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϵϳϱ͕ϬϬϬ
ϱϵϭ͕ϵϮϳ͕ϬϬϬ
;ϭϳ͕ϴϱϬ͕ϱϬϬͿ
ϱϴϰ͕ϵϬϮ͕ϴϬϬ
ϯϴϮ͕Ϭϵϴ͕ϱϬϬ
Ϯϳ͕ϲϭϮ͕ϲϬϬ

ϳ͕ϬϵϮ͕ϰϬϬ
ϯϮ͕ϳϱϲ͕ϰϬϬ
Ϯϱ͕ϬϬϬ
Ϯ͕ϭϯϲ͕ϬϬϬ
;Ϯ͕ϬϬϬ͕ϬϬϬͿ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

;Ϯ͕ϵϱϴ͕ϳϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϵϳϱ͕ϬϬϬ
ϱϵϭ͕ϵϮϳ͕ϬϬϬ
;ϭϳ͕ϴϱϬ͕ϱϬϬͿ
ϱϴϰ͕ϵϬϮ͕ϴϬϬ
ϯϴϮ͕Ϭϵϴ͕ϱϬϬ
Ϯϰ͕ϲϱϯ͕ϵϬϬ

ϱϮϳ͕ϬϬϬ

ϱϮϳ͕ϬϬϬ

ϭϮϰ͕ϳϬϬ

ϳ͕Ϯϭϳ͕ϭϬϬ
ϯϮ͕ϳϱϲ͕ϰϬϬ
Ϯϱ͕ϬϬϬ
Ϯ͕ϭϯϲ͕ϬϬϬ
ϯϴ͕ϵϬϬ͕ϬϬϬ

ϯϴ͕ϵϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϱϭ͕ϭϯϲ͕ϳϬϬ
;ϰϭ͕ϲϳϴ͕ϱϬϬͿ
Ψϰϴ͕Ϭϱϭ͕ϮϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϵϮϬ͕ϴϬϬ
ϯ͕ϱϬϴ͕ϮϬϬ
ϱϵϵ͕Ϯϯϵ͕ϬϬϬ
Ϯϭ͕ϲϭϭ͕ϮϬϬ
ϱϴϰ͕ϵϬϮ͕ϴϬϬ
ϰϱϲ͕ϬϬϴ͕ϴϬϬ
ϭϭϯ͕ϴϬϬ
ϯ͕Ϯϵϵ͕ϵϬϬ
Ϯϭ͕ϰϰϳ͕ϭϬϬ
ϱϮϳ͕ϬϬϬ
ϵ͕ϰϬϬ
ϳ͕Ϯϯϳ͕ϳϬϬ
Ϯϱ͕ϬϬϬ
ϯϲ͕ϬϬϬ
ϰϬ͕ϳϬϬ͕ϬϬϬ

ϱϭ͕ϭϯϲ͕ϳϬϬ
;ϰϭ͕ϲϳϴ͕ϱϬϬͿ
Ψϭ͕ϲϲϭ͕ϮϮϲ͕ϰϬϬ

ϰϭ͕ϲϳϴ͕ϱϬϬ
;ϰϭ͕ϲϳϴ͕ϱϬϬͿ
Ψϭ͕ϳϰϭ͕ϱϴϲ͕ϳϬϬ

ϳ͕ϲϰϵ͕ϴϬϬ
ϭϴϭ͕ϲϱϴ͕ϰϬϬ
ϱϰϰ͕ϲϯϭ͕ϱϬϬ
ϳϬ͕ϮϮϬ͕ϵϬϬ
ϲϬ͕ϬϬϵ͕ϵϬϬ

ϯϵ͕ϰϮϳ͕ϬϬϬ

ϵ͕ϵϮϴ͕ϴϬϬ
ϭϴϲ͕ϲϮϬ͕ϱϬϬ
ϰϮϰ͕ϱϰϵ͕ϱϬϬ
ϳϬ͕ϮϮϬ͕ϵϬϬ
ϱϳ͕ϲϰϰ͕ϰϬϬ
ϯϮ͕ϳϱϲ͕ϰϬϬ
ϭϴϲ͕ϲϲϱ͕ϳϬϬ
Ϯϵ͕ϯϴϰ͕ϱϬϬ
ϭ͕ϮϮϴ͕ϴϬϬ
Ϯϱ͕ϬϬϬ
ϰϰ͕ϳϳϯ͕ϱϬϬ
ϱϳϴ͕ϬϬϭ͕ϰϬϬ
ϯϵ͕ϰϮϳ͕ϬϬϬ

Ψϭ͕ϲϭϯ͕ϭϳϱ͕ϮϬϬ

Ψϰϴ͕Ϭϱϭ͕ϮϬϬ

ϭ͕ϳϮϵ͘ϱ

;ϰϯ͘ϱͿ

Ψϭ͕ϲϭϯ͕ϭϳϱ͕ϮϬϬ

ϳ͕ϰϵϬ͕ϴϬϬ
ϭϴϲ͕ϲϮϬ͕ϱϬϬ
ϰϮϱ͕Ϭϰϵ͕ϱϬϬ
ϳϬ͕ϮϮϬ͕ϵϬϬ
ϱϴ͕ϬϮϮ͕ϭϬϬ
ϯϮ͕ϳϱϲ͕ϰϬϬ
ϭϳϵ͕ϱϳϵ͕ϳϬϬ
ϯϬ͕Ϯϴϴ͕ϵϬϬ
ϱϬϬ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
ϰϰ͕ϲϮϬ͕ϬϬϬ
ϱϳϴ͕ϬϬϭ͕ϰϬϬ

Ϯ͕ϰϯϴ͕ϬϬϬ
;ϱϬϬ͕ϬϬϬͿ
;ϯϳϳ͕ϳϬϬͿ
ϳ͕Ϭϴϲ͕ϬϬϬ
;ϵϬϰ͕ϰϬϬͿ
ϳϮϴ͕ϴϬϬ
ϭϱϯ͕ϱϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϰϮϬ͕ϴϬϬ
ϭ͕ϱϯϯ͕ϮϬϬ
ϳ͕ϯϭϮ͕ϬϬϬ
ϯϵ͕ϰϲϭ͕ϳϬϬ
ϳϯ͕ϵϭϬ͕ϯϬϬ
ϭϭϯ͕ϴϬϬ
;Ϯϭ͕ϯϱϰ͕ϬϬϬͿ
Ϯϭ͕ϰϰϳ͕ϭϬϬ
ϵ͕ϰϬϬ
ϮϬ͕ϲϬϬ
;ϯϮ͕ϳϱϲ͕ϰϬϬͿ
;Ϯ͕ϭϬϬ͕ϬϬϬͿ
ϭ͕ϴϬϬ͕ϬϬϬ
;ϵ͕ϰϱϴ͕ϮϬϬͿ
ΨϴϬ͕ϯϲϬ͕ϯϬϬ

;Ϯ͕Ϯϳϵ͕ϬϬϬͿ
;ϰ͕ϵϲϮ͕ϭϬϬͿ
ϭϮϬ͕ϬϴϮ͕ϬϬϬ
Ϯ͕ϯϲϱ͕ϱϬϬ
;ϯϮ͕ϳϱϲ͕ϰϬϬͿ
;ϯ͕ϯϲϳ͕ϵϬϬͿ
ϲϰϳ͕ϱϬϬ
;ϳϮϴ͕ϴϬϬͿ

Ψϭ͕ϲϲϭ͕ϮϮϲ͕ϰϬϬ

ϭϴϯ͕Ϯϵϳ͕ϴϬϬ
ϯϬ͕ϬϯϮ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
ϰϯ͕ϵϳϮ͕ϴϬϬ
ϱϳϴ͕ϬϬϭ͕ϰϬϬ
ϰϭ͕ϮϮϳ͕ϬϬϬ
ϵ͕ϰϬϬ
ϯϱϬ͕ϴϬϬ
Ψϭ͕ϳϰϭ͕ϱϴϲ͕ϳϬϬ

ϭ͕ϴϬϬ͕ϬϬϬ
ϵ͕ϰϬϬ
ϯϱϬ͕ϴϬϬ
ΨϴϬ͕ϯϲϬ͕ϯϬϬ

ϭ͕ϲϴϲ͘Ϭ

ϭ͕ϲϴϲ͘Ϭ

Ϭ͘Ϭ

;ϴϬϬ͕ϳϬϬͿ
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 ŐĞŶĐǇdĂďůĞ͗dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ







^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞ>ŽĂŶ&ƵŶĚ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱϮϮ͕ϮϬϬ
Ϯϱ͕ϲϲϯ͕ϬϬϬ
;Ϯϲ͕ϭϴϱ͕ϮϬϬͿ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϯϵ͕ϭϮϵ͕ϬϬϬ
;ϭϮϵ͕ϬϬϬͿ
Ψϯϵ͕ϬϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱϮϮ͕ϮϬϬ
ϲϰ͕ϳϵϮ͕ϬϬϬ
;Ϯϲ͕ϯϭϰ͕ϮϬϬͿ
Ψϯϵ͕ϬϬϬ͕ϬϬϬ

ϯϵ͕ϬϬϬ͕ϬϬϬ
Ψϯϵ͕ϬϬϬ͕ϬϬϬ

ϯϵ͕ϬϬϬ͕ϬϬϬ
Ψϯϵ͕ϬϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱϮϮ͕ϮϬϬ
Ϯϲ͕ϯϭϰ͕ϮϬϬ
;Ϯϲ͕ϴϯϲ͕ϰϬϬͿ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϯϴ͕ϰϳϳ͕ϴϬϬͿ
;ϱϮϮ͕ϮϬϬͿ
;Ψϯϵ͕ϬϬϬ͕ϬϬϬͿ

;ϯϵ͕ϬϬϬ͕ϬϬϬͿ
;Ψϯϵ͕ϬϬϬ͕ϬϬϬͿ
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 ŐĞŶĐǇdĂďůĞ͗dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ








^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
>ŝĐĞŶƐĞƐͬ&ĞĞƐ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ŽƵŶƚǇŽĨ&ŝƌƐƚůĂƐƐ,ŝŐŚǁĂǇWƌŽũĞĐƚƐ&ƵŶĚ
ĞƐŝŐŶĂƚĞĚ^ĂůĞƐdĂǆ͕KŶĞͲƚŝŵĞ
ĞƐŝŐŶĂƚĞĚ^ĂůĞƐdĂǆ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϭ͕Ϭϵϳ͕ϱϬϬ
ϴϱ͕ϯϭϰ͕ϴϬϬ
ϱϵϲ͕ϳϬϬ
ϰ͕ϯϳϵ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭ͕ϬϬϲ͕ϴϬϬ
;ϱϵϲ͕ϳϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯϭ͕Ϭϵϳ͕ϱϬϬ
ϴϲ͕ϯϮϭ͕ϲϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϭ͕ϲϬϭ͕ϲϬϬ
ϴϴ͕Ϭϰϴ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϱϬϰ͕ϭϬϬ
ϭ͕ϳϮϲ͕ϰϬϬ

ϮϮϲ͕Ϯϳϭ͕ϬϬϬ
;ϱϵ͕ϵϰϭ͕ϲϬϬͿ
Ψϴϳϯ͕ϲϭϰ͕ϬϬϬ

Ϯ͕ϲϳϬ͕ϳϬϬ
ϭϱϬ͕ϬϬϵ͕ϳϬϬ
ϯϲϵ͕ϭϳϭ͕ϳϬϬ
;ϯϱϬ͕ϳϴϱ͕ϳϬϬͿ
ΨϮϬϯ͕Ϭϱϴ͕ϯϬϬ

ϰ͕ϯϳϵ͕ϮϬϬ
ϯϭ͕ϱϴϭ͕ϴϬϬ
ϱϴϱ͕ϴϵϲ͕ϰϬϬ
Ϯ͕ϲϳϬ͕ϳϬϬ
ϭϱϬ͕ϬϬϵ͕ϳϬϬ
ϱϵϱ͕ϰϰϮ͕ϳϬϬ
;ϰϭϬ͕ϳϮϳ͕ϯϬϬͿ
Ψϭ͕Ϭϳϲ͕ϲϳϮ͕ϯϬϬ

ϲϮϮ͕ϰϮϬ͕ϳϬϬ
Ϯ͕ϲϳϬ͕ϲϬϬ
Ϯϵϵ͕ϵϴϵ͕ϵϬϬ
ϰϭϬ͕ϳϮϳ͕ϯϬϬ
;ϯϱϱ͕ϲϬϮ͕ϱϬϬͿ
Ψϭ͕ϭϬϰ͕Ϯϯϰ͕ϴϬϬ

;ϯϭ͕ϱϴϭ͕ϴϬϬͿ
ϯϲ͕ϱϮϰ͕ϯϬϬ
;ϭϬϬͿ
ϭϰϵ͕ϵϴϬ͕ϮϬϬ
;ϭϴϰ͕ϳϭϱ͕ϰϬϬͿ
ϱϱ͕ϭϮϰ͕ϴϬϬ
ΨϮϳ͕ϱϲϮ͕ϱϬϬ

ϴϳϯ͕ϲϭϰ͕ϬϬϬ
Ψϴϳϯ͕ϲϭϰ͕ϬϬϬ

ϮϬϯ͕Ϭϱϴ͕ϯϬϬ
ΨϮϬϯ͕Ϭϱϴ͕ϯϬϬ

ϭ͕Ϭϳϲ͕ϲϳϮ͕ϯϬϬ
Ψϭ͕Ϭϳϲ͕ϲϳϮ͕ϯϬϬ

ϭ͕ϭϬϰ͕Ϯϯϰ͕ϴϬϬ
Ψϭ͕ϭϬϰ͕Ϯϯϰ͕ϴϬϬ

Ϯϳ͕ϱϲϮ͕ϱϬϬ
ΨϮϳ͕ϱϲϮ͕ϱϬϬ

ϯϭ͕ϱϴϭ͕ϴϬϬ
ϱϴϱ͕ϴϵϲ͕ϰϬϬ

ϰ͕ϯϳϵ͕ϮϬϬ




>ŝŶĞ/ƚĞŵƐ
d/&ŽĨϮϬϬϱ
dŽƚĂů
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 ŐĞŶĐǇdĂďůĞ͗ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ/''
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ









^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ZŝƐŬDĂŶĂŐĞŵĞŶƚͲtŽƌŬĞƌƐŽŵƉĞŶƐĂƚŝŽŶ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
ĚƵĐĂƚŝŽŶZĂŝŶǇĂǇ&ƵŶĚ
'ĞŶĞƌĂůZĂŝŶǇĂǇ&ƵŶĚ
'&ZͲWƌŝƐŽŶĞǀĞůŽƉŵĞŶƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
^ƚĂƚĞŝƐĂƐƚĞƌZĞĐŽǀĞƌǇZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ZŝƐŬDĂŶĂŐĞŵĞŶƚͲ>ŝĂďŝůŝƚǇ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϭϵ͕ϯϭϯ͕ϮϬϬ
ϭϭ͕ϵϵϭ͕ϯϬϬ
Ψϭϯϭ͕ϯϬϰ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϯ͕ϳϳϱ͕ϲϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϰ͕ϴϭϯ͕ϯϬϬ
ϲϵ͕Ϭϱϱ͕ϳϬϬ

ϯ͕ϬϬϬ͕ϬϬϬ
Ψϲ͕ϳϳϱ͕ϲϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϮϯ͕Ϭϴϴ͕ϴϬϬ
ϭϭ͕ϵϵϭ͕ϯϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
Ψϭϯϴ͕ϬϴϬ͕ϭϬϬ

ϲϵ͕Ϭϱϱ͕ϳϬϬ
Ϯϰ͕ϴϭϯ͕ϯϬϬ

ϯ͕ϳϳϱ͕ϲϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
Ψϲ͕ϳϳϱ͕ϲϬϬ

ϭϭ͕ϵϵϭ͕ϯϬϬ
ϳϯ͕ϯϭϯ͕ϮϬϬ
ϰϲ͕ϬϬϬ͕ϬϬϬ
ϯ͕ϳϳϱ͕ϲϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
Ψϭϯϴ͕ϬϴϬ͕ϭϬϬ

ϭϭ͕ϵϵϭ͕ϯϬϬ
ϳϯ͕ϯϭϯ͕ϮϬϬ
ϰϲ͕ϬϬϬ͕ϬϬϬ

Ψϭϯϭ͕ϯϬϰ͕ϱϬϬ

Ψϵϯ͕ϴϲϵ͕ϬϬϬ

Ψϵϯ͕ϴϲϵ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϵϴ͕Ϯϳϱ͕ϱϬϬͿ
ϱϳ͕Ϭϲϰ͕ϰϬϬ
;ϯ͕ϬϬϬ͕ϬϬϬͿ
;Ψϰϰ͕Ϯϭϭ͕ϭϬϬͿ

ϱϳ͕Ϭϲϰ͕ϰϬϬ
;ϰϴ͕ϰϵϵ͕ϵϬϬͿ
;ϰϲ͕ϬϬϬ͕ϬϬϬͿ
;ϯ͕ϳϳϱ͕ϲϬϬͿ
;ϯ͕ϬϬϬ͕ϬϬϬͿ
;Ψϰϰ͕Ϯϭϭ͕ϭϬϬͿ
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 ŐĞŶĐǇdĂďůĞ͗ZĞǀdƌĂŶƐĨĞƌƐͲ/''
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ







^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
^ƚĂƚĞĞďƚŽůůĞĐƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
'ĞŶĞƌĂů&ƵŶĚͲ/''
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳϯϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϭϰ͕Ϯϰϱ͕ϳϬϬ
Ψϭϰ͕ϵϳϱ͕ϳϬϬ

ϰϬϬ͕ϬϬϬ
ϲϭ͕ϬϬϬ
Ψϰϲϭ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϳϯϬ͕ϬϬϬ
ϰϬϬ͕ϬϬϬ
ϭϰ͕ϯϬϲ͕ϳϬϬ
Ψϭϱ͕ϰϯϲ͕ϳϬϬ

ϭϰ͕ϵϳϱ͕ϳϬϬ
Ψϭϰ͕ϵϳϱ͕ϳϬϬ

ϰϲϭ͕ϬϬϬ
Ψϰϲϭ͕ϬϬϬ

ϭϱ͕ϰϯϲ͕ϳϬϬ
Ψϭϱ͕ϰϯϲ͕ϳϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

ϭϮ͕ϵϴϳ͕ϬϬϬ
ΨϭϮ͕ϵϴϳ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϳϯϬ͕ϬϬϬͿ
;ϰϬϬ͕ϬϬϬͿ
;ϭ͕ϯϭϵ͕ϳϬϬͿ
;ΨϮ͕ϰϰϵ͕ϳϬϬͿ

ϭϮ͕ϵϴϳ͕ϬϬϬ
ΨϭϮ͕ϵϴϳ͕ϬϬϬ

;Ϯ͕ϰϰϵ͕ϳϬϬͿ
;ΨϮ͕ϰϰϵ͕ϳϬϬͿ
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϱϬĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝǀĞZƵůĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚŵŝŶŝƐƚƌĂƚŝǀĞZƵůĞƐdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϲϵϱ͕ϳϬϬ
Ϯϱϴ͕ϲϬϬ
;ϮϴϮ͕ϮϬϬͿ
ΨϲϳϮ͕ϭϬϬ

ΨϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϵ͕ϲϬϬ
Ϯ͕ϳϬϬ

;Ϯ͕ϭϬϬͿ

ΨϭϮ͕ϯϬϬ

;ΨϮ͕ϭϬϬͿ

ϭϯ͕ϰϬϬ

ϭϬ͕ϳϬϬ
ϮϬϬ

;ϴϬ͕ϰϬϬͿ

Ψϭϯ͕ϰϬϬ

ΨϭϬ͕ϵϬϬ

;ΨϴϬ͕ϰϬϬͿ

ϭϬϵ͕ϲϬϬ
ϭϳ͕ϯϬϬ
ϭϲ͕ϯϬϬ
Ϯ͕ϳϬϬ
ϰϭ͕ϯϬϬ

ϭ͕ϬϬϬ

ΨϬ

'ƌĂŶĚdŽƚĂů

ϳϬϯ͕ϮϬϬ
Ϯ͕ϳϬϬ
Ϯϱϴ͕ϲϬϬ
;ϮϴϮ͕ϮϬϬͿ
ΨϲϴϮ͕ϯϬϬ



























ƵŝůĚŝŶŐŽĂƌĚWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ƵŝůĚŝŶŐŽĂƌĚWƌŽŐƌĂŵdŽƚĂů
&DĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&DĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

ϭ͕Ϯϵϳ͕ϭϬϬ
ϱ͕ϵϬϬ
Ψϭ͕ϯϬϯ͕ϬϬϬ

ΨϬ

ϯ͕ϯϲϴ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϲϲϴ͕ϬϬϬ
ϵϬϮ͕ϯϬϬ
Ϯ͕Ϯϴϱ͕ϯϬϬ
ϯϮϮ͕ϲϬϬ
;ϭϯϭ͕ϱϬϬͿ
Ψϳ͕ϰϭϰ͕ϳϬϬ

ΨϭϬϯ͕ϭϬϬ

Ψϭϴϳ͕ϮϬϬ

;Ψϭ͕ϳϬϬͿ

ůĞĐƚĞĚKĨĨŝĐŝĂůWŽƐƚͲZĞƚŝƌĞŵĞŶƚĞŶĞĨŝƚŽŶƚƌŝď
'ĞŶĞƌĂů&ƵŶĚ
ϭ͕ϯϴϳ͕ϲϬϬ
Ψϭ͕ϯϴϳ͕ϲϬϬ
ůĞĐƚĞĚKĨĨŝĐŝĂůWŽƐƚͲZĞƚŝƌĞŵĞŶƚĞŶĞĨŝƚŽ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϳ͕ϬϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ

Ϯϭ͕ϭϬϬ
Ϯ͕ϳϬϬ

ϲϬ͕ϭϬϬ

;ϯϬϬͿ
ϰ͕ϬϲϬ͕ϬϬϬ

Ψϰ͕ϬϮϳ͕ϬϬϬ

ΨϮϯ͕ϴϬϬ

ΨϲϬ͕ϭϬϬ

ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌdŽƚĂů
&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚdŽƚĂů

ϭ͕ϭϬϭ͕ϳϬϬ
ϭϭϬ͕ϬϬϬ
;Ϯϭ͕ϴϬϬͿ
Ψϭ͕ϭϴϵ͕ϵϬϬ

ϯ͕ϭϬϬ

;ϮϬϬͿ
;Ϯ͕ϱϬϬͿ
ϴϬ͕ϰϬϬ

ϰ͕ϱϬϬ͕ϬϬϬ

&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚͲƚŚŝĐƐŽŵŵŝƐƐŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚͲƚŚŝĐƐŽŵŵŝƐƐŝŽŶƐd

ϵ͕ϬϬϬ
ϲϳ͕ϵϬϬ
;ϰϭ͕ϬϬϬͿ
Ψϯϱ͕ϵϬϬ

&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚͲWĂƌĞŶƚĂůĞĨĞŶƐĞ
'ĞŶĞƌĂů&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚͲWĂƌĞŶƚĂůĞĨĞŶƐĞdŽƚ

ϵϱ͕ϮϬϬ
ϰϱ͕ϬϬϬ
ϵ͕ϬϬϬ
ϱϵ͕ϯϬϬ
;ϴϲ͕ϯϬϬͿ
ΨϭϮϮ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϬ

;Ψϰ͕ϱϬϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

Ψϰ͕Ϭϱϵ͕ϳϬϬ

ϯ͕ϱϬϲ͕ϬϬϬ
;ϯ͕ϱϬϲ͕ϬϬϬͿ

;ϰ͕ϱϬϬ͕ϬϬϬͿ
ϯ͕ϴϲϲ͕ϮϬϬ
Ψϴ͕ϯϲϲ͕ϮϬϬ

ΨϴϬ͕ϰϬϬ

ΨϬ

ΨϬ

ϯϬϬ

ϴ͕ϬϬϬ

ΨϯϬϬ

Ψϴ͕ϬϬϬ

ΨϬ

;ϵϱ͕ϮϬϬͿ
;ϰϱ͕ϬϬϬͿ
;ϵ͕ϬϬϬͿ
;ϱϵ͕ϯϬϬͿ
ϴϲ͕ϯϬϬ
;ΨϭϮϮ͕ϮϬϬͿ

ϭϬ͕ϳϬϬ
ϭ͕ϮϯϬ͕ϯϬϬ
ϱ͕ϵϬϬ
Ψϭ͕Ϯϰϲ͕ϵϬϬ

ϯ͕ϰϳϴ͕ϲϬϬ
ϭϭϳ͕ϯϬϬ
ϲϴϰ͕ϭϬϬ
Ϯ͕ϳϬϬ
ϵϰϰ͕ϮϬϬ
Ϯ͕ϯϲϱ͕ϳϬϬ
ϯϮϮ͕ϲϬϬ
;ϭϯϭ͕ϱϬϬͿ
Ψϳ͕ϳϴϯ͕ϳϬϬ

ϭ͕ϯϴϳ͕ϲϬϬ
Ψϭ͕ϯϴϳ͕ϲϬϬ

ϭ͕ϮϬϵ͕ϲϬϬ
ϴ͕ϬϲϮ͕ϳϬϬ
ϭϭϬ͕ϬϬϬ
;Ϯϭ͕ϴϬϬͿ
Ψϵ͕ϯϲϬ͕ϱϬϬ

ϴ͕ϬϬϲ͕ϬϬϬ
;ϴ͕ϬϬϲ͕ϬϬϬͿ
ϯ͕ϴϲϲ͕ϮϬϬ
Ψϯ͕ϴϲϲ͕ϮϬϬ

ϭϳ͕ϯϬϬ
ϲϳ͕ϵϬϬ
;ϰϭ͕ϬϬϬͿ
Ψϰϰ͕ϮϬϬ

ΨϬ
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
&ŝŶĂŶĐĞĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&ŝŶĂŶĐĞĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
/ŶƐƉĞĐƚŽƌ'ĞŶĞƌĂůŽĨDĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
/ŶƐƉĞĐƚŽƌ'ĞŶĞƌĂůŽĨDĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐdŽƚ
:ƵĚŝĐŝĂůŽŶĚƵĐƚŽŵŵŝƐƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
:ƵĚŝĐŝĂůŽŶĚƵĐƚŽŵŵŝƐƐŝŽŶdŽƚĂů
WŽƐƚŽŶǀŝĐƚŝŽŶ/ŶĚŝŐĞŶƚĞĨĞŶƐĞ
'ĞŶĞƌĂů&ƵŶĚ
WŽƐƚŽŶǀŝĐƚŝŽŶ/ŶĚŝŐĞŶƚĞĨĞŶƐĞdŽƚĂů
WƵƌĐŚĂƐŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
WƵƌĐŚĂƐŝŶŐdŽƚĂů
^ƚĂƚĞƌĐŚŝǀĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞƌĐŚŝǀĞƐdŽƚĂů

ϳ͕ϭϭϵ͕ϭϬϬ
ϰϱϬ͕ϬϬϬ
ϭ͕Ϯϵϭ͕ϭϬϬ
ϭ͕ϳϲϬ͕ϳϬϬ
Ϯ͕ϰϱϬ͕ϲϬϬ
;ϭ͕ϳϮϱ͕ϴϬϬͿ
Ψϭϭ͕ϯϰϱ͕ϳϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

;ϮϱϮ͕ϬϬϬͿ

ϮϬ͕ϳϬϬ

;ΨϮϯϭ͕ϯϬϬͿ

ϭ͕ϮϭϮ͕ϯϬϬ

ϯϱ͕ϬϬϬ
Ϯ͕ϯϳϲ͕ϰϬϬ
Ψϯ͕ϲϮϯ͕ϳϬϬ

ϵ͕ϬϬϬ
Ψϵ͕ϬϬϬ

Ϯϲϵ͕ϲϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭϬϬ͕ϮϬϬ
ϮϬ͕ϵϬϬ

Ϯϴ͕ϭϬϬ

ϮϮ͕ϳϬϬ
ϰϭ͕ϵϬϬ

ϯϲ͕ϳϬϬ
ϭϭ͕ϵϬϬ

Ψϭϴϱ͕ϳϬϬ

Ψϳϲ͕ϳϬϬ

Ϯϳ͕ϭϬϬ
ϱ͕ϮϬϬ
ϵϬϬ
ϵϬϬ
ϲϯ͕ϱϬϬ
Ψϵϳ͕ϲϬϬ

ϴ͕ϱϬϬ

;ϵϬϬͿ
Ψϳ͕ϲϬϬ

ΨϬ

ϭ͕Ϯϰϳ͕ϵϬϬ
ϱ͕ϮϬϬ
ϵϬϬ
ϯϱ͕ϵϬϬ
Ϯ͕ϰϰϴ͕ϬϬϬ
Ψϯ͕ϳϯϳ͕ϵϬϬ

ϭϮ͕ϳϬϬ
ΨϮϴϮ͕ϯϬϬ

ΨϬ

Ψϲ͕ϮϬϬ

ΨϳϬϬ

ΨϬ

ϯϯ͕ϵϬϬ
Ψϯϯ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϯϯ͕ϵϬϬ
Ψϯϯ͕ϵϬϬ

ϯϴ͕ϯϬϬ

ΨϬ

ϯϱ͕ϲϬϬ
ϯ͕ϲϬϬ
Ψϯϵ͕ϮϬϬ

ΨϬ

ϳϵϲ͕ϲϬϬ
ϯ͕ϲϬϬ
ΨϴϬϬ͕ϮϬϬ

ϵϮ͕ϬϬϬ

ΨϳϮϮ͕ϳϬϬ

Ψϯϴ͕ϯϬϬ

ϰϬ͕ϵϬϬ
ϱϰ͕ϯϬϬ
ϰϱ͕ϭϬϬ
;ϴϬϬͿ
Ψϯ͕Ϯϰϲ͕ϬϬϬ

ϯϬϬ
ϭϬ͕ϳϬϬ

ϱϰ͕ϱϬϬ
ϭϭ͕ϳϬϬ
ϭ͕ϳϬϬ
ϭ͕ϴϬϬ

Ψϭϭ͕ϬϬϬ

Ψϲϵ͕ϳϬϬ

ΨϵϮ͕ϬϬϬ

ΨϬ

ϯ͕Ϯϱϯ͕ϬϬϬ
ϭϭ͕ϳϬϬ
ϰϮ͕ϵϬϬ
ϲϲ͕ϴϬϬ
ϰϱ͕ϭϬϬ
;ϴϬϬͿ
Ψϯ͕ϰϭϴ͕ϳϬϬ

ΨϬ

ϯϮ͕ϳϱϲ͕ϰϬϬ
ΨϯϮ͕ϳϱϲ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϬ

ϯϮ͕ϳϱϲ͕ϰϬϬ
ΨϯϮ͕ϳϱϲ͕ϰϬϬ

Ψϯϵ͕ϳϰϱ͕ϵϬϬ

Ψϯϲ͕ϲϳϱ͕ϮϬϬ

;Ψϯ͕ϴϲϰ͕ϵϬϬͿ

ΨϮϴϮ͕ϴϬϬ

Ψϯ͕ϵϲϲ͕ϮϬϬ

Ψϳϲ͕ϴϬϱ͕ϮϬϬ

ϱϬĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚͲ,ŝŐŚĞƌĚƵĐĂƚŝŽŶ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚͲ,ŝŐŚĞƌĚƵĐĂƚŝŽŶdŽ

ΨϬ

ϭϱϲ͕ϰϬϬ͕ϬϬϬ
Ψϭϱϲ͕ϰϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϭϱϲ͕ϰϬϬ͕ϬϬϬ
Ψϭϱϲ͕ϰϬϬ͕ϬϬϬ

ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚͲWƵďůŝĐĚƵĐĂƚŝŽŶ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚͲWƵďůŝĐĚƵĐĂƚŝŽŶdŽ

ΨϬ

Ϯ͕ϵϵϱ͕ϭϬϬ
ΨϮ͕ϵϵϱ͕ϭϬϬ

ΨϬ

ΨϬ

ΨϬ

Ϯ͕ϵϵϱ͕ϭϬϬ
ΨϮ͕ϵϵϱ͕ϭϬϬ

&ŝŶĂŶĐĞDĂŶĚĂƚĞĚͲDŝŶĞƌĂů>ĞĂƐĞ^Ɖ͘^ǀĐ͘ŝƐƚ͘
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
&ŝŶĂŶĐĞDĂŶĚĂƚĞĚͲDŝŶĞƌĂů>ĞĂƐĞ^Ɖ͘^ǀĐ͘
ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐdŽƚĂů

ϯ͕ϭϬϲ͕ϱϬϬ

ϳϬϬ

ΨϮϬ͕ϳϬϬ

ϳ͕ϬϬϴ͕ϭϬϬ
Ϯϴ͕ϵϬϬ
ϰϱϬ͕ϬϬϬ
ϭ͕ϯϱϬ͕ϱϬϬ
ϭ͕ϴϯϱ͕ϮϬϬ
Ϯ͕ϰϱϬ͕ϲϬϬ
;ϭ͕ϳϮϱ͕ϴϬϬͿ
Ψϭϭ͕ϯϵϳ͕ϱϬϬ

Ϯϳϱ͕ϴϬϬ
ϳϬϬ
ϭϮ͕ϳϬϬ
ΨϮϴϵ͕ϮϬϬ

ϳϮϮ͕ϳϬϬ

ϱ͕ϱϬϬ
ϳϬϬ

ϭϮ͕ϳϬϬ
ϴ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ĂƉŝƚĂů/ŵƉƌŽǀĞŵĞŶƚƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĂƉŝƚĂů/ŵƉƌŽǀĞŵĞŶƚƐdŽƚĂů
WĂƐƐͲdŚƌŽƵŐŚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
WĂƐƐͲdŚƌŽƵŐŚdŽƚĂů
ĂƉŝƚĂůƵĚŐĞƚdŽƚĂů
ϱϬĞďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚŵĞŶƚ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
Ğďƚ^ĞƌǀŝĐĞdŽƚĂů
Ğďƚ^ĞƌǀŝĐĞdŽƚĂů
ϱ dĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐ
ŚŝĞĨ/ŶĨŽƌŵĂƚŝŽŶKĨĨŝĐĞƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ŚŝĞĨ/ŶĨŽƌŵĂƚŝŽŶKĨĨŝĐĞƌdŽƚĂů
/ŶƚĞŐƌĂƚĞĚdĞĐŚŶŽůŽŐǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/ŶƚĞŐƌĂƚĞĚdĞĐŚŶŽůŽŐǇdŽƚĂů
dĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐdŽƚĂů
ϱ dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ĞƌŽŶĂƵƚŝĐƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞƌŽŶĂƵƚŝĐƐdŽƚĂů
ĂŶĚZŽĂĚƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
ĂŶĚZŽĂĚƐdŽƚĂů

ϲϲ͕ϳϴϳ͕ϵϬϬ
ϳϭ͕ϱϱϬ͕ϳϬϬ
Ψϭϯϴ͕ϯϯϴ͕ϲϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

;ϲϲ͕ϬϬϬ͕ϬϬϬͿ
ϲϲ͕ϬϬϬ͕ϬϬϬ
ΨϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϮϬϬ

ΨϬ

ϯϬϬ
ΨϱϬϬ

ΨϬ

ϯ͕ϬϬϬ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů
ϳϴϴ͕ϭϬϬ
ϲϲ͕ϬϬϬ͕ϬϬϬ
ϳϭ͕ϱϱϭ͕ϬϬϬ
Ψϭϯϴ͕ϯϯϵ͕ϭϬϬ

Ψϯ͕ϬϬϬ͕ϬϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϯϬϬ͕ϬϬϬ

ϯ͕ϬϬϬ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ψϰ͕ϯϬϬ͕ϬϬϬ

Ψϭϰϭ͕ϯϯϴ͕ϲϬϬ

ΨϭϲϬ͕ϯϵϱ͕ϭϬϬ

ΨϬ

ΨϱϬϬ

ΨϯϬϬ͕ϬϬϬ

ΨϯϬϮ͕Ϭϯϰ͕ϮϬϬ

ϯϬϬ͕ϬϬϬ

ϳϭ͕ϳϱϳ͕ϲϬϬ
;ϰϰ͕ϱϯϰ͕ϲϬϬͿ
ϭϯ͕ϱϰϭ͕ϱϬϬ
ϭϱ͕ϴϭϮ͕ϳϬϬ
ϭϳ͕ϯϱϲ͕ϵϬϬ
Ϯϴϴ͕ϳϭϭ͕ϮϬϬ
;ϭϰ͕Ϯϰϱ͕ϳϬϬͿ
ϵϯϭ͕ϱϬϬ
;ϭ͕ϭϳϵ͕ϵϬϬͿ
Ψϯϰϴ͕ϭϱϭ͕ϮϬϬ

;ϮϮϯ͕ϬϬϬͿ
ϭϭ͕ϮϲϬ͕ϲϬϬ
;ϭ͕Ϯϳϴ͕ϯϬϬͿ
;ϭ͕Ϯϰϳ͕ϰϬϬͿ
ϴ͕ϳϳϱ͕ϬϬϬ
ϭϵ͕ϵϰϲ͕ϵϬϬ
ϭ͕Ϯϱϴ͕ϳϬϬ
ϭϰ͕Ϭϴϳ͕ϴϬϬ
;ϭϯ͕ϴϯϵ͕ϰϬϬͿ
Ψϯϴ͕ϳϰϬ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

ϳϭ͕ϱϯϰ͕ϲϬϬ
;ϯϯ͕Ϯϳϰ͕ϬϬϬͿ
ϭϮ͕Ϯϲϯ͕ϮϬϬ
ϭϰ͕ϱϲϱ͕ϯϬϬ
Ϯϲ͕ϭϯϭ͕ϵϬϬ
ϯϬϴ͕ϲϱϴ͕ϭϬϬ
;ϭϮ͕ϵϴϳ͕ϬϬϬͿ
ϭϱ͕Ϭϭϵ͕ϯϬϬ
;ϭϱ͕Ϭϭϵ͕ϯϬϬͿ
Ψϯϴϲ͕ϴϵϮ͕ϭϬϬ

Ψϯϰϴ͕ϭϱϭ͕ϮϬϬ

Ψϯϴ͕ϳϰϬ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϯϴϲ͕ϴϵϮ͕ϭϬϬ

;ϰ͕ϵϬϬͿ

ΨϴϬϬ͕ϬϬϬ

ΨϬ

ϭϭ͕ϵϬϬ
ϳϬϬ
ΨϭϮ͕ϲϬϬ

ϰ͕ϯϬϬ
ϱϬϬ͕ϬϬϬ
ΨϱϬϰ͕ϯϬϬ

ϴϭϭ͕ϯϬϬ
ϱϬϬ͕ϳϬϬ
Ψϭ͕ϯϭϮ͕ϬϬϬ

ϵϵϵ͕ϵϬϬ

ϮϱϬ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ

ϴϬϬ͕ϬϬϬ

;Ψϰ͕ϵϬϬͿ

ϯϯϮ͕ϲϬϬ
Ϯϯϴ͕ϭϬϬ
ϭ͕ϭϯϱ͕ϴϬϬ
ΨϮ͕ϳϬϲ͕ϰϬϬ

Ϯϲϭ͕ϵϬϬ
ϳϮ͕ϰϬϬ
Ψϳϯϰ͕ϯϬϬ

ϭϯ͕ϳϬϬ
Ϯ͕ϳϬϬ
ϱ͕ϲϬϬ
ϯ͕ϵϬϬ
ϭϴ͕ϵϬϬ
Ψϰϰ͕ϴϬϬ

;ϱ͕ϭϬϬͿ

Ψϯ͕ϱϬϲ͕ϰϬϬ

Ψϳϯϰ͕ϯϬϬ

Ψϱϳ͕ϰϬϬ

;Ψϯϭ͕ϱϬϬͿ

ϳ͕Ϭϴϴ͕ϯϬϬ
ϯϵϲ͕ϵϬϬ
Ψϳ͕ϰϴϱ͕ϮϬϬ

ϭϮϰ͕ϳϬϬ
ϲ͕ϯϬϬ
Ψϭϯϭ͕ϬϬϬ

ϯϯ͕ϵϬϬ
ϴ͕ϵϬϬ
ΨϰϮ͕ϴϬϬ

;ϵ͕ϮϬϬͿ
;Ψϵ͕ϮϬϬͿ

ΨϬ

ϳ͕Ϯϯϳ͕ϳϬϬ
ϰϭϮ͕ϭϬϬ
Ψϳ͕ϲϰϵ͕ϴϬϬ

ϭϴϭ͕ϲϱϴ͕ϰϬϬ
Ψϭϴϭ͕ϲϱϴ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϴϭ͕ϲϱϴ͕ϰϬϬ
Ψϭϴϭ͕ϲϱϴ͕ϰϬϬ

;ϰ͕ϮϬϬͿ
;ϯ͕ϬϬϬͿ
;ϭϰ͕ϯϬϬͿ
;ΨϮϲ͕ϲϬϬͿ

ΨϬ
ΨϱϬϰ͕ϯϬϬ

ϭ͕Ϯϱϴ͕ϱϬϬ
ϭϱϮ͕ϳϬϬ
ϯϯϰ͕ϬϬϬ
ϱϬϬ͕ϵϬϬ
ϭ͕ϮϭϮ͕ϴϬϬ
Ψϯ͕ϰϱϴ͕ϵϬϬ
Ψϰ͕ϳϳϬ͕ϵϬϬ
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ŽŶƐƚƌƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŽŶƐƚƌƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚdŽƚĂů
ŽŽƉĞƌĂƚŝǀĞŐƌĞĞŵĞŶƚƐ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŽŽƉĞƌĂƚŝǀĞŐƌĞĞŵĞŶƚƐdŽƚĂů

ϭϲϲ͕ϭϮϳ͕ϬϬϬ
Ϯϴϯ͕ϱϮϳ͕ϳϬϬ
ϭ͕ϱϱϬ͕ϬϬϬ
Ψϰϱϭ͕ϮϬϰ͕ϳϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭϯ͕Ϯϲϯ͕ϴϬϬ
ϳϱ͕ϭϲϯ͕ϬϬϬ
Ψϴϴ͕ϰϮϲ͕ϴϬϬ

ϱϬ͕ϯϮϯ͕ϴϬϬ
ϭϵ͕ϴϵϳ͕ϭϬϬ
ΨϳϬ͕ϮϮϬ͕ϵϬϬ

ΨϬ

ϱ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

'ƌĂŶĚdŽƚĂů

Ψϱ͕ϬϬϬ͕ϬϬϬ

ϭϴϰ͕ϯϵϬ͕ϴϬϬ
ϯϱϴ͕ϲϵϬ͕ϳϬϬ
ϭ͕ϱϱϬ͕ϬϬϬ
Ψϱϰϰ͕ϲϯϭ͕ϱϬϬ

ϱϬ͕ϯϮϯ͕ϴϬϬ
ϭϵ͕ϴϵϳ͕ϭϬϬ
ΨϳϬ͕ϮϮϬ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

ϲϯϱ͕ϳϬϬ
Ϯϱϯ͕ϮϬϬ
ϯϭ͕ϲϬϬ
ΨϵϮϬ͕ϱϬϬ

ϳϬϬ
;ϯ͕ϴϬϬͿ
ϭϬϬ
;Ψϯ͕ϬϬϬͿ

ϭ͕Ϭϵϱ͕ϬϬϬ

Ψϭ͕Ϭϵϱ͕ϬϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
Ϯϴ͕Ϯϰϭ͕ϰϬϬ
ϯϬ͕ϳϯϲ͕ϴϬϬ
ϯϭ͕ϳϬϬ
ΨϲϬ͕ϬϬϵ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϳϯϲ͕ϰϬϬ

Ϯ͕ϱϲϮ͕ϳϬϬ

;ϴϬ͕ϳϬϬͿ

Ϯ͕Ϭϭϲ͕ϬϬϬ
ϰ͕ϰϬϬ

ϭ͕ϰϲϰ͕ϲϬϬ

Ϯϯϰ͕ϵϬϬ
Ϯϭ͕ϳϬϬ

Ψϯ͕ϮϬϭ͕ϬϬϬ

ΨϮ͕ϴϭϵ͕ϯϬϬ

ΨϮ͕ϬϮϬ͕ϰϬϬ

Ϯ͕Ϭϭϲ͕ϬϬϬ
ϭϲϮ͕ϰϬϭ͕ϯϬϬ
ϯϲ͕ϬϬϬ
ϵ͕ϭϮϮ͕ϲϬϬ
Ϯ͕ϴϮϬ͕ϱϬϬ
ϲ͕ϵϬϭ͕ϰϬϬ
Ψϭϴϯ͕Ϯϵϳ͕ϴϬϬ

Ϯϱ͕ϵϮϴ͕ϰϬϬ
Ϯ͕ϵϵϱ͕ϴϬϬ

ϮϬϯ͕ϴϬϬ

ΨϮϴ͕ϵϮϰ͕ϮϬϬ

ΨϮϬϯ͕ϴϬϬ

ϳϳϭ͕ϰϬϬ
ϴϵ͕ϭϬϬ
ϯϱ͕ϱϬϬ
Ψϴϵϲ͕ϬϬϬ

ϳ͕ϱϬϬ
ϰϬϬ
ϭϬϬ
Ψϴ͕ϬϬϬ

ΨϬ

Ϯϲ͕ϵϭϭ͕ϭϬϬ
ϯ͕Ϭϴϱ͕ϯϬϬ
ϯϱ͕ϲϬϬ
ΨϯϬ͕ϬϯϮ͕ϬϬϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

Ϯϱ͕ϬϬϬ
ΨϮϱ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϱ͕ϬϬϬ
ΨϮϱ͕ϬϬϬ

Ϯ͕ϱϬϬ͕ϬϬϬ

ϳϬ͕ϬϬϬ

























ŶŐŝŶĞĞƌŝŶŐ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶŐŝŶĞĞƌŝŶŐ^ĞƌǀŝĐĞƐdŽƚĂů

Ϯϯ͕ϵϬϯ͕ϭϬϬ
ϯϮ͕ϳϴϳ͕ϰϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϲϬϲ͕ϵϬϬ
;Ϯ͕ϯϬϬ͕ϬϬϬͿ

Ψϱϲ͕ϲϵϬ͕ϱϬϬ

Ψϭ͕ϯϬϲ͕ϵϬϬ

DŝŶĞƌĂů>ĞĂƐĞ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
DŝŶĞƌĂů>ĞĂƐĞdŽƚĂů

ϯϮ͕ϳϱϲ͕ϰϬϬ
ΨϯϮ͕ϳϱϲ͕ϰϬϬ

;ϯϮ͕ϳϱϲ͕ϰϬϬͿ
;ΨϯϮ͕ϳϱϲ͕ϰϬϬͿ

KƉĞƌĂƚŝŽŶƐͬDĂŝŶƚĞŶĂŶĐĞDĂŶĂŐĞŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚŵĞŶƚ&ƵŶĚ
KƉĞƌĂƚŝŽŶƐͬDĂŝŶƚĞŶĂŶĐĞDĂŶĂŐĞŵĞŶƚdŽƚ
ZĞŐŝŽŶDĂŶĂŐĞŵĞŶƚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ZĞŐŝŽŶDĂŶĂŐĞŵĞŶƚdŽƚĂů
^ĂĨĞ^ŝĚĞǁĂůŬŽŶƐƚƌƵĐƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
^ĂĨĞ^ŝĚĞǁĂůŬŽŶƐƚƌƵĐƚŝŽŶdŽƚĂů
^ŚĂƌĞƚŚĞZŽĂĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
^ŚĂƌĞƚŚĞZŽĂĚdŽƚĂů
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐdŽƚĂů
d/&ĂƉĂĐŝƚǇWƌŽŐƌĂŵ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚŵĞŶƚ&ƵŶĚ
d/&ĂƉĂĐŝƚǇWƌŽŐƌĂŵdŽƚĂů

ϭϱϴ͕ϭϳϴ͕ϱϬϬ
ϯϲ͕ϬϬϬ
ϴ͕ϴϴϳ͕ϱϬϬ
ϭ͕ϯϯϰ͕ϮϬϬ
ϲ͕ϵϬϭ͕ϰϬϬ
Ψϭϳϱ͕ϯϯϳ͕ϲϬϬ

ϮϬϬ

;ΨϴϬ͕ϱϬϬͿ

ϯϱ͕ϲϯϭ͕ϲϬϬ
ϯ͕ϱϳϲ͕ϯϬϬ
Ψϰϭ͕ϳϬϳ͕ϵϬϬ

;ϲϰϲ͕ϱϬϬͿ
ϱϬϬ͕ϬϬϬ
;Ψϳϲ͕ϱϬϬͿ

ϰϴϵ͕ϮϬϬ
ϴϴ͕ϳϬϬ
Ψϱϳϳ͕ϵϬϬ

ϭ͕ϮϳϮ͕ϵϬϬ
;ϭ͕ϲϬϬͿ
Ψϭ͕Ϯϳϭ͕ϯϬϬ

ΨϰϵϮ͕ϮϬϬ

Ϯ͕ϱϳϬ͕ϬϬϬ
ϰϵϮ͕ϮϬϬ
ϯϲ͕ϳϰϳ͕ϮϬϬ
ϰ͕ϭϲϯ͕ϰϬϬ
Ψϰϯ͕ϵϳϮ͕ϴϬϬ

ϱϳϴ͕ϬϬϭ͕ϰϬϬ
Ψϱϳϴ͕ϬϬϭ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϱϳϴ͕ϬϬϭ͕ϰϬϬ
Ψϱϳϴ͕ϬϬϭ͕ϰϬϬ

ϰϵϮ͕ϮϬϬ
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ



















'ƌĂŶĚdŽƚĂů

ΨϬ

ΨϬ

ϵ͕ϰϬϬ
Ψϵ͕ϰϬϬ

ϵ͕ϰϬϬ
Ψϵ͕ϰϬϬ

ŵƵƐĞŵĞŶƚZŝĚĞ^ĂĨĞƚǇ
'ĞŶĞƌĂů&ƵŶĚ
ŵƵƐĞŵĞŶƚZŝĚĞ^ĂĨĞƚǇdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϯϱϬ͕ϴϬϬ
ΨϯϱϬ͕ϴϬϬ

ϯϱϬ͕ϴϬϬ
ΨϯϱϬ͕ϴϬϬ

Ψϭ͕ϲϮϰ͕ϱϭϮ͕ϮϬϬ

ΨϲϬ͕ϰϯϲ͕ϲϬϬ

Ψϱ͕Ϯϱϲ͕ϱϬϬ

Ψϭ͕ϭϴϲ͕ϲϬϬ

Ψϴ͕ϵϲϳ͕ϴϬϬ

Ψϭ͕ϳϬϬ͕ϯϱϵ͕ϳϬϬ

ΨϮ͕ϭϱϳ͕Ϯϱϰ͕ϯϬϬ

ΨϮϵϲ͕ϵϴϮ͕ϭϬϬ

Ψϭ͕ϰϰϵ͕ϬϬϬ

Ψϭ͕ϰϯϴ͕ϰϬϬ

Ψϭϯ͕ϳϯϴ͕ϯϬϬ

ΨϮ͕ϰϳϬ͕ϴϲϮ͕ϭϬϬ

dƌĂŶƐƉŽƌƚĂƚŝŽŶdŽƚĂů

dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ
ϱϵZĞǀdƌĂŶƐĨĞƌƐͲ/''
'ĞŶĞƌĂů&ƵŶĚͲ/''
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚͲ/''dŽƚĂů



^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ





^͘͘ϴ
;/^&ŝůůͿ

ΨϬ

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů



,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞŶĞƐƐ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞŶĞƐƐdŽƚĂů





^͘͘Ϯ
;DĂŝŶŝůůͿ

ZĞǀdƌĂŶƐĨĞƌƐͲ/''dŽƚĂů
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐdŽƚĂů
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϱϬĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
^ƚĂƚĞƌĐŚŝǀĞƐ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞƌĐŚŝǀĞƐ&ƵŶĚdŽƚĂů
^ƚĂƚĞĞďƚŽůůĞĐƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞĞďƚŽůůĞĐƚŝŽŶ&ƵŶĚdŽƚĂů
tŝƌĞƐƚĂƚĞDĞŵŽƌŝĂů&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
tŝƌĞƐƚĂƚĞDĞŵŽƌŝĂů&ƵŶĚdŽƚĂů
ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐdŽƚĂů

ΨϬ

ϭϮ͕ϵϴϳ͕ϬϬϬ
ΨϭϮ͕ϵϴϳ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϭϮ͕ϵϴϳ͕ϬϬϬ
ΨϭϮ͕ϵϴϳ͕ϬϬϬ

ΨϬ

ΨϭϮ͕ϵϴϳ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϭϮ͕ϵϴϳ͕ϬϬϬ

ΨϬ

ΨϭϮ͕ϵϴϳ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϭϮ͕ϵϴϳ͕ϬϬϬ

Ϯ͕ϲϬϬ
;Ϯ͕ϲϬϬͿ
ΨϬ

ϯ͕ϯϴϳ͕ϭϬϬ
ϭ͕ϵϴϵ͕ϱϬϬ
;ϯ͕ϭϯϮ͕ϱϬϬͿ
ΨϮ͕Ϯϰϰ͕ϭϬϬ

ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

Ϯϳ͕ϯϬϬ

ϲϱ͕ϮϬϬ
ϮϬϬ

ΨϮϳ͕ϯϬϬ

Ψϲϱ͕ϰϬϬ

ΨϬ

ΨϬ

ϯ͕ϰϳϵ͕ϲϬϬ
ϮϬϬ
ϭ͕ϵϴϵ͕ϱϬϬ
;ϯ͕ϭϯϮ͕ϱϬϬͿ
ΨϮ͕ϯϯϲ͕ϴϬϬ

ϭϲϰ͕ϱϬϬ
;ϭϲϰ͕ϱϬϬͿ
ΨϬ

ϭϲϰ͕ϱϬϬ
;ϭϲϰ͕ϱϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮ͕Ϯϰϰ͕ϭϬϬ

ΨϬ

ΨϮϳ͕ϯϬϬ

Ψϲϱ͕ϰϬϬ

ΨϬ

ΨϮ͕ϯϯϲ͕ϴϬϬ

ϱ dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ŽƵŶƚǇŽĨƚŚĞ&ŝƌƐƚůĂƐƐ,ŝŐŚǁĂǇWƌŽũĞĐƚƐ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϱϮϳ͕ϬϬϬ
dƌĂŶƐĨĞƌƐ
ϰϬ͕ϳϬϬ͕ϬϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϰϭ͕ϲϳϴ͕ϱϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϰϭ͕ϲϳϴ͕ϱϬϬͿ
ŽƵŶƚǇŽĨƚŚĞ&ŝƌƐƚůĂƐƐ,ŝŐŚǁĂǇWƌŽũĞĐƚƐ
Ψϰϭ͕ϮϮϳ͕ϬϬϬ
dƌĂŶƐƉŽƌƚĂƚŝŽŶdŽƚĂů

ΨϬ

Ϯ͕ϲϬϬ
;Ϯ͕ϲϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϱϮϳ͕ϬϬϬ
ϰϬ͕ϳϬϬ͕ϬϬϬ
ϰϭ͕ϲϳϴ͕ϱϬϬ
;ϰϭ͕ϲϳϴ͕ϱϬϬͿ
Ψϰϭ͕ϮϮϳ͕ϬϬϬ

Ψϰϭ͕ϮϮϳ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϰϭ͕ϮϮϳ͕ϬϬϬ

Ψϰϯ͕ϰϳϭ͕ϭϬϬ

ΨϬ

ΨϬ

Ψϰϯ͕ϱϲϯ͕ϴϬϬ

ΨϮϳ͕ϯϬϬ

Ψϲϱ͕ϰϬϬ
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϱϵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ/''
ĚƵĐĂƚŝŽŶZĂŝŶǇĂǇ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶZĂŝŶǇĂǇ&ƵŶĚdŽƚĂů

ϲϵ͕Ϭϱϱ͕ϳϬϬ
Ψϲϵ͕Ϭϱϱ͕ϳϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϲϵ͕Ϭϱϱ͕ϳϬϬ
Ψϲϵ͕Ϭϱϱ͕ϳϬϬ

'ĞŶĞƌĂůZĂŝŶǇĂǇ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂůZĂŝŶǇĂǇ&ƵŶĚdŽƚĂů

Ϯϰ͕ϴϭϯ͕ϯϬϬ
ΨϮϰ͕ϴϭϯ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϰ͕ϴϭϯ͕ϯϬϬ
ΨϮϰ͕ϴϭϯ͕ϯϬϬ



ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ/''dŽƚĂů

Ψϵϯ͕ϴϲϵ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϵϯ͕ϴϲϵ͕ϬϬϬ



ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů

Ψϵϯ͕ϴϲϵ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϵϯ͕ϴϲϵ͕ϬϬϬ



ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϱ /^&ͲĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
/^&Ͳ&ĂĐŝůŝƚŝĞƐDĂŶĂŐĞŵĞŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&Ͳ&ĂĐŝůŝƚŝĞƐDĂŶĂŐĞŵĞŶƚdŽƚĂů

ϯϱ͕ϬϴϬ͕ϰϬϬ
ϯ͕ϲϱϵ͕ϳϬϬ
;ϰ͕ϳϬϰ͕ϱϬϬͿ
Ψϯϰ͕Ϭϯϱ͕ϲϬϬ

ΨϬ

ϯϱ͕ϬϴϬ͕ϰϬϬ
ϯ͕ϲϱϵ͕ϳϬϬ
;ϰ͕ϳϬϰ͕ϱϬϬͿ
Ψϯϰ͕Ϭϯϱ͕ϲϬϬ

ΨϬ

ϳϲϵ͕ϯϬϬ
Ϯϵ͕ϮϬϬ
;ϳϱ͕ϬϬϬͿ
ΨϳϮϯ͕ϱϬϬ




















/^&Ͳ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&Ͳ&ŝŶĂŶĐĞdŽƚĂů

ϭ͕ϱϳϬ͕ϳϬϬ
Ϯϵ͕ϮϬϬ
;ϳϱ͕ϬϬϬͿ
Ψϭ͕ϱϮϰ͕ϵϬϬ

ΨϬ

ΨϬ

;ϴϬϭ͕ϰϬϬͿ

;ΨϴϬϭ͕ϰϬϬͿ

ΨϬ

/^&Ͳ&ůĞĞƚKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&Ͳ&ůĞĞƚKƉĞƌĂƚŝŽŶƐdŽƚĂů

ϲϬ͕Ϯϲϵ͕ϮϬϬ
ϲϬϬ͕ϬϬϬ
ϱϱ͕ϴϲϲ͕ϳϬϬ
;ϱϱ͕Ϭϵϲ͕ϲϬϬͿ
Ψϲϭ͕ϲϯϵ͕ϯϬϬ

/^&ͲWƵƌĐŚĂƐŝŶŐĂŶĚ'ĞŶĞƌĂů^ĞƌǀŝĐĞƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&ͲWƵƌĐŚĂƐŝŶŐĂŶĚ'ĞŶĞƌĂů^ĞƌǀŝĐĞƐdŽƚĂů

ϮϬ͕Ϯϯϲ͕ϯϬϬ
ϯϰ͕ϬϬϬ
ϴ͕ϴϲϱ͕ϴϬϬ
;ϭϬ͕ϰϴϵ͕ϵϬϬͿ
Ψϭϴ͕ϲϰϲ͕ϮϬϬ

/^&ͲZŝƐŬDĂŶĂŐĞŵĞŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ZĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&ͲZŝƐŬDĂŶĂŐĞŵĞŶƚdŽƚĂů

ϱϰ͕ϳϯϳ͕ϮϬϬ
ϲ͕ϳϬϬ
ϱϯϬ͕ϳϬϬ
;ϱ͕ϯϬϬ͕ϱϬϬͿ
ϭϭ͕ϲϬϱ͕ϴϬϬ
Ψϲϭ͕ϱϳϵ͕ϵϬϬ

ΨϬ

ΨϬ

Ψϭϳϳ͕ϰϮϱ͕ϵϬϬ

ΨϬ

ΨϬ

/^&ͲĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐdŽƚĂů

ΨϬ

ΨϬ

Ϯ͕ϬϬϬ͕ϬϬϬ

ΨϮ͕ϬϬϬ͕ϬϬϬ

Ϯ͕ϬϬϬ͕ϬϬϬ
ϲϭ͕ϬϳϬ͕ϲϬϬ
ϲϬϬ͕ϬϬϬ
ϱϱ͕ϴϲϲ͕ϳϬϬ
;ϱϱ͕Ϭϵϲ͕ϲϬϬͿ
Ψϲϰ͕ϰϰϬ͕ϳϬϬ

ΨϬ

ϮϬ͕Ϯϯϲ͕ϯϬϬ
ϯϰ͕ϬϬϬ
ϴ͕ϴϲϱ͕ϴϬϬ
;ϭϬ͕ϰϴϵ͕ϵϬϬͿ
Ψϭϴ͕ϲϰϲ͕ϮϬϬ

Ψϰϴϵ͕ϲϬϬ

ΨϬ

ϱϱ͕ϮϮϲ͕ϴϬϬ
ϲ͕ϳϬϬ
ϱϯϬ͕ϳϬϬ
;ϱ͕ϯϬϬ͕ϱϬϬͿ
ϭϭ͕ϲϬϱ͕ϴϬϬ
ΨϲϮ͕Ϭϲϵ͕ϱϬϬ

Ψϰϴϵ͕ϲϬϬ

ΨϮ͕ϬϬϬ͕ϬϬϬ

ϴϬϭ͕ϰϬϬ

ΨϴϬϭ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϰϴϵ͕ϲϬϬ

Ψϭϳϵ͕ϵϭϱ͕ϱϬϬ
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ϱ /^&ͲdĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐ
/^&Ͳd^ŶƚĞƌƉƌŝƐĞdĞĐŚŶŽůŽŐǇ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&Ͳd^ŶƚĞƌƉƌŝƐĞdĞĐŚŶŽůŽŐǇdŽƚĂů
/^&ͲdĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐdŽƚĂů
ϱ dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞ>ŽĂŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞ>ŽĂŶ&ƵŶĚdŽ
dƌĂŶƐƉŽƌƚĂƚŝŽŶdŽƚĂů
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
ϱϬĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚ&ƵŶĚdŽƚĂů
&DĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&DĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚdŽƚĂů

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϭϮϮ͕ϲϰϴ͕ϳϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϲϲ͕ϴϬϬ
ϰϬϬ

Ϯϱϯ͕ϴϬϬ

'ƌĂŶĚdŽƚĂů

ϮϬ͕ϳϰϴ͕ϮϬϬ
;ϮϬ͕ϴϴϵ͕ϬϬϬͿ
ΨϭϮϮ͕ϱϬϳ͕ϵϬϬ

ΨϬ

ΨϬ

Ψϲϳ͕ϮϬϬ

ΨϮϱϯ͕ϴϬϬ

ϭϮϮ͕ϵϲϵ͕ϯϬϬ
ϰϬϬ
ϮϬ͕ϳϰϴ͕ϮϬϬ
;ϮϬ͕ϴϴϵ͕ϬϬϬͿ
ΨϭϮϮ͕ϴϮϴ͕ϵϬϬ

ΨϭϮϮ͕ϱϬϳ͕ϵϬϬ

ΨϬ

ΨϬ

Ψϲϳ͕ϮϬϬ

ΨϮϱϯ͕ϴϬϬ

ΨϭϮϮ͕ϴϮϴ͕ϵϬϬ

ϱϮϮ͕ϮϬϬ
Ϯϲ͕ϯϭϰ͕ϮϬϬ
;Ϯϲ͕ϴϯϲ͕ϰϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϱϮϮ͕ϮϬϬ
Ϯϲ͕ϯϭϰ͕ϮϬϬ
;Ϯϲ͕ϴϯϲ͕ϰϬϬͿ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮϵϵ͕ϵϯϯ͕ϴϬϬ

ΨϬ

ΨϬ

ϰϬ͕ϬϬϬ͕ϬϬϬ

;ϰϬ͕ϬϬϬ͕ϬϬϬͿ

Ψϱϱϲ͕ϴϬϬ

ϰϳ͕ϬϬϬ͕ϬϬϬ
Ψϴϳ͕ϬϬϬ͕ϬϬϬ

ϮϬϵ͕Ϭϲϵ͕ϰϬϬ
ϭϲϮ͕ϯϴϳ͕ϰϬϬ
;ϭϲϮ͕ϯϴϳ͕ϰϬϬͿ
ΨϮϬϵ͕Ϭϲϵ͕ϰϬϬ

&DWƌŝƐŽŶWƌŽũĞĐƚ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&DWƌŝƐŽŶWƌŽũĞĐƚ&ƵŶĚdŽƚĂů

ϴϯϯ͕ϬϬϬ
Ϯϱϯ͕ϮϬϰ͕ϰϬϬ
;ϮϮϮ͕Ϭϯϳ͕ϰϬϬͿ
ΨϯϮ͕ϬϬϬ͕ϬϬϬ

^KĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
^KĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚdŽƚĂů

ϰ͕ϬϬϬ͕ϬϬϬ
ϭϱ͕ϬϬϬ͕ϬϬϬ
Ψϭϵ͕ϬϬϬ͕ϬϬϬ

,ŝŐŚĞƌĚƵĐĂƚŝŽŶĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
,ŝŐŚĞƌĚƵĐĂƚŝŽŶĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚdŽƚ

^͘͘Ϯ
;DĂŝŶŝůůͿ

ϭϭϮ͕ϯϵϱ͕ϭϬϬ
ΨϳϮ͕ϯϵϱ͕ϭϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

;ϭϭϬ͕ϬϬϬ͕ϬϬϬͿ
ϭϭϬ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮ͕Ϯϱϯ͕ϴϬϬ

;ϰϬ͕ϬϬϬ͕ϬϬϬͿ
ϰϬ͕ϬϬϬ͕ϬϬϬ
;ϰϳ͕ϬϬϬ͕ϬϬϬͿ
ϰϳ͕ϬϬϬ͕ϬϬϬ
ΨϬ

ΨϬ

ϭϭϬ͕ϬϬϬ͕ϬϬϬ
ϱϴ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϯϬϮ͕ϳϰϰ͕ϰϬϬ

;ϰϬ͕ϬϬϬ͕ϬϬϬͿ
ϰϬ͕ϬϬϬ͕ϬϬϬ
ϭϱϵ͕ϯϵϱ͕ϭϬϬ
Ψϭϱϵ͕ϯϵϱ͕ϭϬϬ

ϮϬϵ͕Ϭϲϵ͕ϰϬϬ
ϭϲϮ͕ϯϴϳ͕ϰϬϬ
;ϭϲϮ͕ϯϴϳ͕ϰϬϬͿ
ΨϮϬϵ͕Ϭϲϵ͕ϰϬϬ

Ψϭϲϴ͕ϬϬϬ͕ϬϬϬ

ϭϲϴ͕ϬϬϬ͕ϬϬϬ
ϴϯϯ͕ϬϬϬ
Ϯϱϯ͕ϮϬϰ͕ϰϬϬ
;ϮϮϮ͕Ϭϯϳ͕ϰϬϬͿ
ΨϮϬϬ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ϰ͕ϬϬϬ͕ϬϬϬ
ϭϱ͕ϬϬϬ͕ϬϬϬ
Ψϭϵ͕ϬϬϬ͕ϬϬϬ

ΨϬ

Ϯϲ͕ϬϬϬ͕ϬϬϬ
;Ϯϲ͕ϬϬϬ͕ϬϬϬͿ
ϰϳ͕ϬϬϬ͕ϬϬϬ
;ϰϳ͕ϬϬϬ͕ϬϬϬͿ
ΨϬ

Ϯϲ͕ϬϬϬ͕ϬϬϬ
;Ϯϲ͕ϬϬϬ͕ϬϬϬͿ
ϰϳ͕ϬϬϬ͕ϬϬϬ
;ϰϳ͕ϬϬϬ͕ϬϬϬͿ
ΨϬ

ΨϬ
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
dĞĐŚŶŝĐĂůŽůůĞŐĞƐĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dĞĐŚŶŝĐĂůŽůůĞŐĞƐĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚdŽ
ĂƉŝƚĂůƵĚŐĞƚdŽƚĂů
ϱ dƌĂŶƐƉŽƌƚĂƚŝŽŶ
d/&ŽĨϮϬϬϱ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
d/&ŽĨϮϬϬϱdŽƚĂů
dƌĂŶƐƉŽƌƚĂƚŝŽŶdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϰ͕ϬϬϬ͕ϬϬϬ
;ϭϰ͕ϬϬϬ͕ϬϬϬͿ
ΨϬ

Ψϯϰϳ͕Ϭϲϵ͕ϰϬϬ

ΨϳϮ͕ϯϵϱ͕ϭϬϬ

ΨϬ

ΨϬ

Ψϭϲϴ͕ϬϬϬ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů
ϭϰ͕ϬϬϬ͕ϬϬϬ
;ϭϰ͕ϬϬϬ͕ϬϬϬͿ
ΨϬ
Ψϱϴϳ͕ϰϲϰ͕ϱϬϬ

ϯϭ͕ϲϬϭ͕ϲϬϬ
ϰ͕ϯϳϵ͕ϮϬϬ
ϴϴ͕Ϭϰϴ͕ϬϬϬ
Ϯ͕ϲϳϬ͕ϲϬϬ
ϵϮϮ͕ϰϭϬ͕ϲϬϬ
ϰϭϬ͕ϳϮϳ͕ϯϬϬ
;ϯϱϱ͕ϲϬϮ͕ϱϬϬͿ
Ψϭ͕ϭϬϰ͕Ϯϯϰ͕ϴϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϯϭ͕ϲϬϭ͕ϲϬϬ
ϰ͕ϯϳϵ͕ϮϬϬ
ϴϴ͕Ϭϰϴ͕ϬϬϬ
Ϯ͕ϲϳϬ͕ϲϬϬ
ϵϮϮ͕ϰϭϬ͕ϲϬϬ
ϰϭϬ͕ϳϮϳ͕ϯϬϬ
;ϯϱϱ͕ϲϬϮ͕ϱϬϬͿ
Ψϭ͕ϭϬϰ͕Ϯϯϰ͕ϴϬϬ

Ψϭ͕ϭϬϰ͕Ϯϯϰ͕ϴϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭ͕ϭϬϰ͕Ϯϯϰ͕ϴϬϬ

ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐdŽƚĂů

Ψϭ͕ϰϱϭ͕ϯϬϰ͕ϮϬϬ

ΨϳϮ͕ϯϵϱ͕ϭϬϬ

ΨϬ

ΨϬ

Ψϭϲϴ͕ϬϬϬ͕ϬϬϬ

Ψϭ͕ϲϵϭ͕ϲϵϵ͕ϯϬϬ

'ƌĂŶĚdŽƚĂů

Ψϰ͕Ϭϰϱ͕ϴϯϮ͕ϰϬϬ

ΨϯϴϮ͕ϯϲϰ͕ϮϬϬ

Ψϭ͕ϰϳϲ͕ϯϬϬ

ΨϮ͕ϬϲϬ͕ϲϬϬ

Ψϭϴϯ͕ϵϵϮ͕ϭϬϬ

Ψϰ͕ϲϭϱ͕ϳϮϱ͕ϲϬϬ
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^ĂůĂƌǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϱϬĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝǀĞZƵůĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚŵŝŶŝƐƚƌĂƚŝǀĞZƵůĞƐdŽƚĂů
ƵŝůĚŝŶŐŽĂƌĚWƌŽŐƌĂŵ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
ƵŝůĚŝŶŐŽĂƌĚWƌŽŐƌĂŵdŽƚĂů
&DĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
&DĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

,ĞĂůƚŚĐĂƌĞ

ϴ͕ϯϬϬ

ϭ͕ϲϬϬ

Ψϴ͕ϯϬϬ

Ψϭ͕ϲϬϬ

ϴ͕ϱϬϬ
Ψϴ͕ϱϬϬ

Ϯ͕ϱϬϬ
ΨϮ͕ϱϬϬ

Ϯ͕ϳϬϬ
ΨϮ͕ϳϬϬ

ϵϬ͕ϲϬϬ

Ϯϭ͕ϱϬϬ

ϭϯ͕ϱϬϬ

ϯ͕ϮϬϬ

Ϯϵ͕ϯϬϬ
Ψϭϯϯ͕ϰϬϬ

ϲ͕ϵϬϬ
Ψϯϭ͕ϲϬϬ

ϭϳ͕ϳϬϬ

Ϯ͕ϴϬϬ

&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚdŽƚĂů

ΨϬ

ΨϬ

ϴϯ͕ϮϬϬ

ϭϴ͕ϵϬϬ

:ƵĚŝĐŝĂůŽŶĚƵĐƚŽŵŵŝƐƐŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
:ƵĚŝĐŝĂůŽŶĚƵĐƚŽŵŵŝƐƐŝŽŶdŽƚĂů

dŽƚĂů,͘͘ϴ

;ΨϯϬϬͿ

ϵ͕ϲϬϬ
Ϯ͕ϳϬϬ
ΨϭϮ͕ϯϬϬ

;ϯϬϬͿ
;ΨϯϬϬͿ

ϭϯ͕ϰϬϬ
Ψϭϯ͕ϰϬϬ

;Ϯ͕ϱϬϬͿ

ϭϬϵ͕ϲϬϬ
ϭϳ͕ϯϬϬ
ϭϲ͕ϯϬϬ
Ϯ͕ϳϬϬ
ϰϭ͕ϯϬϬ
Ψϭϴϳ͕ϮϬϬ

ϭϳ͕ϯϬϬ

Ψϭϳ͕ϳϬϬ

/ŶƐƉĞĐƚŽƌ'ĞŶĞƌĂůŽĨDĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
/ŶƐƉĞĐƚŽƌ'ĞŶĞƌĂůŽĨDĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐdŽƚĂů

KƚŚĞƌ

;ϯϬϬͿ
Ϯ͕ϳϬϬ
ΨϮ͕ϳϬϬ

ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌdŽƚĂů

&ŝŶĂŶĐĞĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
&ŝŶĂŶĐĞĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

ZĞƚŝƌĞŵĞŶƚ

ΨϮ͕ϴϬϬ

ϭϲ͕ϯϬϬ
Ϯϳ͕ϱϬϬ
ΨϭϮϳ͕ϬϬϬ

ϯ͕ϴϬϬ
ϳ͕ϱϬϬ
ΨϯϬ͕ϮϬϬ

Ϯϯ͕ϬϬϬ

ϰ͕ϴϬϬ

ϳϬϬ
ϳϬϬ
ϰϱ͕ϯϬϬ
Ψϲϵ͕ϳϬϬ

;ϰϬϬͿ
Ϯ͕ϳϬϬ
ϱ͕ϴϬϬ
ΨϮϱ͕ϴϬϬ

ϲϬϬ
Ϯ͕ϳϬϬ
ΨϮ͕ϳϬϬ

;ϰ͕ϱϬϬ͕ϬϬϬͿ
;Ψϰ͕ϱϬϬ͕ϬϬϬͿ

ΨϲϬϬ

ΨϬ

;ϭ͕ϵϬϬͿ
ϮϬ͕ϵϬϬ
ϯ͕ϭϬϬ
ϳ͕ϳϬϬ
Ψϯϭ͕ϳϬϬ

;ϱϬϬͿ
;ϴϬϬͿ
;Ψϯ͕ϮϬϬͿ

;ϳϬϬͿ

ϭϬϬ
ϭϬϬ
ϵ͕ϰϬϬ
Ψϭϰ͕ϰϬϬ

ϱ͕ϮϬϬ
ϭϬϬ
ϭϬϬ
ϭϬ͕ϭϬϬ
Ψϭϱ͕ϱϬϬ

ΨϬ

ϳϬϬ
ΨϳϬϬ

ϱ͕ϳϬϬ
Ψϱ͕ϳϬϬ

;ϳϬϬͿ
;Ψϯ͕ϲϬϬͿ

;ϭ͕ϯϬϬͿ
;ΨϮ͕ϬϬϬͿ

;ϮϬϬͿ
;ΨϮϬϬͿ

Ϯϭ͕ϭϬϬ
Ϯ͕ϳϬϬ
ΨϮϯ͕ϴϬϬ

;ϰ͕ϱϬϬ͕ϬϬϬͿ
;Ψϰ͕ϱϬϬ͕ϬϬϬͿ

ϭϬϬ͕ϮϬϬ
ϮϬ͕ϵϬϬ
ϮϮ͕ϳϬϬ
ϰϭ͕ϵϬϬ
Ψϭϴϱ͕ϳϬϬ

Ϯϳ͕ϭϬϬ
ϱ͕ϮϬϬ
ϵϬϬ
ϵϬϬ
ϲϯ͕ϱϬϬ
Ψϵϳ͕ϲϬϬ

ϱ͕ϱϬϬ
ϳϬϬ
Ψϲ͕ϮϬϬ





WƵƌĐŚĂƐŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
WƵƌĐŚĂƐŝŶŐdŽƚĂů

ϭϵ͕ϬϬϬ
Ψϭϵ͕ϬϬϬ

ϭϳ͕ϮϬϬ
Ψϭϳ͕ϮϬϬ

;ϲϬϬͿ
ϯ͕ϲϬϬ
Ψϯ͕ϲϬϬ

;ΨϲϬϬͿ

ϯϱ͕ϲϬϬ
ϯ͕ϲϬϬ
Ψϯϵ͕ϮϬϬ
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 dĂďůĞϮͲĞƚĂŝůŽĨ,͘͘ϴ;^ƚĂƚĞŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶŝůůĨŽƌ&zϮϬϮϬͿ


^ĂůĂƌǇ

,ĞĂůƚŚĐĂƌĞ



^ƚĂƚĞƌĐŚŝǀĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƚĂƚĞƌĐŚŝǀĞƐdŽƚĂů

ϭ͕ϬϬϬ
ϭ͕ϬϬϬ
Ψϰϱ͕ϱϬϬ

ϯϬϬ
ϰϬϬ
Ψϭϯ͕ϬϬϬ



ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐdŽƚĂů

Ψϰϯϰ͕ϴϬϬ

Ψϭϭϯ͕ϯϬϬ

ϵ͕ϱϬϬ

Ϯ͕ϮϬϬ








ϱ dĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐ
ŚŝĞĨ/ŶĨŽƌŵĂƚŝŽŶKĨĨŝĐĞƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ŚŝĞĨ/ŶĨŽƌŵĂƚŝŽŶKĨĨŝĐĞƌdŽƚĂů
/ŶƚĞŐƌĂƚĞĚdĞĐŚŶŽůŽŐǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/ŶƚĞŐƌĂƚĞĚdĞĐŚŶŽůŽŐǇdŽƚĂů






ϰϯ͕ϱϬϬ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

ϭϮ͕ϯϬϬ

Ψϵ͕ϱϬϬ

ΨϮ͕ϮϬϬ

ϭϭ͕ϳϬϬ

Ϯ͕ϯϬϬ

dŽƚĂů,͘͘ϴ

;ϭ͕ϯϬϬͿ
ϭϭ͕ϳϬϬ
ϰϬϬ
ϰϬϬ
ΨϭϮ͕ϱϬϬ
;Ψϰ͕ϰϬϮ͕ϭϬϬͿ

;Ψϭ͕ϯϬϬͿ
;ΨϭϬ͕ϵϬϬͿ

ϮϬϬ
ϳϬϬ
ΨϳϬϬ

ΨϮϬϬ

;ϯϬϬͿ

ϱϰ͕ϱϬϬ
ϭϭ͕ϳϬϬ
ϭ͕ϳϬϬ
ϭ͕ϴϬϬ
Ψϲϵ͕ϳϬϬ
;Ψϯ͕ϴϲϰ͕ϵϬϬͿ

ϭϭ͕ϵϬϬ
ϳϬϬ
ΨϭϮ͕ϲϬϬ

;ϭϬϬͿ
;ϭϬϬͿ
;ϰϬϬͿ
;ΨϵϬϬͿ

ϭϯ͕ϳϬϬ
Ϯ͕ϳϬϬ
ϱ͕ϲϬϬ
ϯ͕ϵϬϬ
ϭϴ͕ϵϬϬ
Ψϰϰ͕ϴϬϬ

ϰ͕ϬϬϬ
Ϯ͕ϳϬϬ
ϭϯ͕ϱϬϬ
Ψϯϭ͕ϵϬϬ

ϴϬϬ
ϲϬϬ
Ϯ͕ϳϬϬ
Ψϲ͕ϰϬϬ

Ϯ͕ϳϬϬ
ϵϬϬ
ϳϬϬ
ϯ͕ϭϬϬ
Ψϳ͕ϰϬϬ

Ψϰϭ͕ϰϬϬ

Ψϴ͕ϲϬϬ

Ψϴ͕ϭϬϬ

;ΨϳϬϬͿ

Ψϱϳ͕ϰϬϬ

Ϯϯ͕ϱϬϬ
ϲ͕ϬϬϬ
ΨϮϵ͕ϱϬϬ

ϱ͕ϴϬϬ
ϭ͕ϲϬϬ
Ψϳ͕ϰϬϬ

ϰ͕ϰϬϬ
ϭ͕ϯϬϬ
Ψϱ͕ϳϬϬ

ϮϬϬ
ΨϮϬϬ

ϯϯ͕ϵϬϬ
ϴ͕ϵϬϬ
ΨϰϮ͕ϴϬϬ

ϰϮϮ͕ϳϬϬ
ϭϲϲ͕ϱϬϬ
ϮϬ͕ϱϬϬ
ΨϲϬϵ͕ϳϬϬ

ϭϬϵ͕ϭϬϬ
ϰϱ͕ϲϬϬ
ϱ͕ϳϬϬ
ΨϭϲϬ͕ϰϬϬ

ϭϬϭ͕ϮϬϬ
ϰϬ͕ϬϬϬ
ϱ͕ϯϬϬ
Ψϭϰϲ͕ϱϬϬ

Ϯ͕ϳϬϬ
ϭ͕ϭϬϬ
ϭϬϬ
Ψϯ͕ϵϬϬ

ϲϯϱ͕ϳϬϬ
Ϯϱϯ͕ϮϬϬ
ϯϭ͕ϲϬϬ
ΨϵϮϬ͕ϱϬϬ

ϭ͕ϱϮϴ͕ϬϬϬ
ϭϰϯ͕ϳϬϬ
ϭϯ͕ϭϬϬ
Ψϭ͕ϲϴϰ͕ϴϬϬ

ϱϲϵ͕ϰϬϬ
ϰϳ͕ϲϬϬ
ϰ͕ϵϬϬ
ΨϲϮϭ͕ϵϬϬ

ϰϱϲ͕ϯϬϬ
ϰϮ͕ϵϬϬ
ϯ͕ϳϬϬ
ΨϱϬϮ͕ϵϬϬ

ϵ͕ϬϬϬ
ϳϬϬ

Ϯ͕ϱϲϮ͕ϳϬϬ
Ϯϯϰ͕ϵϬϬ
Ϯϭ͕ϳϬϬ
ΨϮ͕ϴϭϵ͕ϯϬϬ

ZĞŐŝŽŶDĂŶĂŐĞŵĞŶƚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ZĞŐŝŽŶDĂŶĂŐĞŵĞŶƚdŽƚĂů

ϰϵϮ͕ϰϬϬ
ϱϲ͕ϴϬϬ
ϮϮ͕ϳϬϬ
Ψϱϳϭ͕ϵϬϬ

ϭϰϱ͕ϵϬϬ
ϭϲ͕ϵϬϬ
ϲ͕ϴϬϬ
Ψϭϲϵ͕ϲϬϬ

ϭϮϵ͕ϬϬϬ
ϭϰ͕ϵϬϬ
ϲ͕ϬϬϬ
Ψϭϰϵ͕ϵϬϬ

Ψϰ͕ϲϬϬ

ϳϳϭ͕ϰϬϬ
ϴϵ͕ϭϬϬ
ϯϱ͕ϱϬϬ
Ψϴϵϲ͕ϬϬϬ

^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐdŽƚĂů

ϯϭϱ͕ϭϬϬ
ϱϯ͕ϳϬϬ
Ψϯϲϴ͕ϴϬϬ

ϵϬ͕ϳϬϬ
ϭϴ͕ϳϬϬ
ΨϭϬϵ͕ϰϬϬ

ϴϬ͕ϯϬϬ
ϭϲ͕ϬϬϬ
Ψϵϲ͕ϯϬϬ

ϯ͕ϭϬϬ
ϯϬϬ
Ψϯ͕ϰϬϬ

ϰϴϵ͕ϮϬϬ
ϴϴ͕ϳϬϬ
Ψϱϳϳ͕ϵϬϬ

Ψϯ͕Ϯϲϰ͕ϳϬϬ

Ψϭ͕Ϭϲϴ͕ϳϬϬ

ΨϵϬϭ͕ϯϬϬ

ΨϮϭ͕ϴϬϬ

Ψϱ͕Ϯϱϲ͕ϱϬϬ

Ψϯ͕ϳϰϬ͕ϵϬϬ

Ψϭ͕ϭϵϬ͕ϲϬϬ

;Ψϯ͕ϰϵϮ͕ϳϬϬͿ

ΨϭϬ͕ϮϬϬ

Ψϭ͕ϰϰϵ͕ϬϬϬ

dĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐdŽƚĂů





ϱ dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ĞƌŽŶĂƵƚŝĐƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞƌŽŶĂƵƚŝĐƐdŽƚĂů



ŶŐŝŶĞĞƌŝŶŐ^ĞƌǀŝĐĞƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶŐŝŶĞĞƌŝŶŐ^ĞƌǀŝĐĞƐdŽƚĂů





KƉĞƌĂƚŝŽŶƐͬDĂŝŶƚĞŶĂŶĐĞDĂŶĂŐĞŵĞŶƚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƉĞƌĂƚŝŽŶƐͬDĂŝŶƚĞŶĂŶĐĞDĂŶĂŐĞŵĞŶƚdŽƚĂů









Ψϵ͕ϳϬϬ

ϰ͕ϭϬϬ
ϱϬϬ


dƌĂŶƐƉŽƌƚĂƚŝŽŶdŽƚĂů


KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů
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 dĂďůĞϮͲĞƚĂŝůŽĨ,͘͘ϴ;^ƚĂƚĞŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶŝůůĨŽƌ&zϮϬϮϬͿ




^ĂůĂƌǇ
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϱϬĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
^ƚĂƚĞĞďƚŽůůĞĐƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƚĂƚĞĞďƚŽůůĞĐƚŝŽŶ&ƵŶĚdŽƚĂů

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ

ϭϲ͕ϬϬϬ
Ψϭϲ͕ϬϬϬ

ϲ͕ϯϬϬ
Ψϲ͕ϯϬϬ

ϱ͕ϱϬϬ
Ψϱ͕ϱϬϬ

;ϱϬϬͿ
;ΨϱϬϬͿ

Ϯϳ͕ϯϬϬ
ΨϮϳ͕ϯϬϬ

Ψϭϲ͕ϬϬϬ

Ψϲ͕ϯϬϬ

Ψϱ͕ϱϬϬ

;ΨϱϬϬͿ

ΨϮϳ͕ϯϬϬ

Ψϭϲ͕ϬϬϬ

Ψϲ͕ϯϬϬ

Ψϱ͕ϱϬϬ

;ΨϱϬϬͿ

ΨϮϳ͕ϯϬϬ

Ψϯ͕ϳϱϲ͕ϵϬϬ

Ψϭ͕ϭϵϲ͕ϵϬϬ

Ψϵ͕ϳϬϬ

Ψϭ͕ϰϳϲ͕ϯϬϬ


ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐdŽƚĂů




ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů
'ƌĂŶĚdŽƚĂů

;Ψϯ͕ϰϴϳ͕ϮϬϬͿ
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 dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů























/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ƵŝůĚŵĞƌŝĐĂŽŶĚ^ƵďƐŝĚǇ
ƵŝůĚŵĞƌŝĐĂŽŶĚ^ƵďƐŝĚǇ
ƵŝůĚŵĞƌŝĐĂŽŶĚ^ƵďƐŝĚǇ

ŐĞŶĐǇEĂŵĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ

ƵŝůĚŝŶŐƐϭ͘ϭйŽĨƵƌƌĞŶƚZĞƉůĂĐĞŵĞŶƚsĂů͘
ƵŝůĚŝŶŐƐϭ͘ϭйŽĨƵƌƌĞŶƚZĞƉůĂĐĞŵĞŶƚsĂů͘

ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ

ƵŝůĚŝŶŐƐϭ͘ϮйŽĨƵƌƌĞŶƚZĞƉůĂĐĞŵĞŶƚsĂů͘
ƵŝůĚŝŶŐƐϭ͘ϮйŽĨƵƌƌĞŶƚZĞƉůĂĐĞŵĞŶƚsĂů͘
ƵŝůĚŝŶŐƐϭ͘ϮйŽĨƵƌƌĞŶƚZĞƉůĂĐĞŵĞŶƚsĂů͘
ƵŝůĚŝŶŐƐϭ͘ϮйŽĨƵƌƌĞŶƚZĞƉůĂĐĞŵĞŶƚsĂů͘

ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ

ŽŽƌĚŝŶĂƚĞĚDŽďŝůŝƚǇ&ƵŶĚŝŶŐ
ŽŽƌĚŝŶĂƚĞĚDŽďŝůŝƚǇ&ƵŶĚŝŶŐ

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϮϬ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϮϬ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϮϬ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϮϬ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϮϬ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϮϬ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϮϬ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϮϬ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϮϬ

Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ

ĞĚŝĐĂƚĞĚƌĞĚŝƚƐͬ&ĞĚĞƌĂů&ƵŶĚƐͲd^
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐͬ&ĞĚĞƌĂů&ƵŶĚƐͲd^

dĞĐŚ^ĞƌǀŝĐĞƐ
dĞĐŚ^ĞƌǀŝĐĞƐ

ĞĚ͘ƌĞĚŝƚƐͬ&ĞĚ͘&ƵŶĚƐͬdƌĂŶƐĨĞƌƐͲ^
ĞĚ͘ƌĞĚŝƚƐͬ&ĞĚ͘&ƵŶĚƐͬdƌĂŶƐĨĞƌƐͲ^
ĞĚ͘ƌĞĚŝƚƐͬ&ĞĚ͘&ƵŶĚƐͬdƌĂŶƐĨĞƌƐͲ^
ĞĚ͘ƌĞĚŝƚƐͬ&ĞĚ͘&ƵŶĚƐͬdƌĂŶƐĨĞƌƐͲ^
ĞĚ͘ƌĞĚŝƚƐͬ&ĞĚ͘&ƵŶĚƐͬdƌĂŶƐĨĞƌƐͲ^

ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ

^h,ƵŵĂŶWĞƌĨŽƌŵ͘ƵŝůĚŝŶŐŽƐƚKǀĞƌƌƵŶ
^h^ĐŝĞŶĐĞƵŝůĚŝŶŐ
ůĞĐƚƌŝĐsĞŚŝĐůĞŚĂƌŐŝŶŐ^ƚĂƚŝŽŶƐ
ƚŚŝĐƐŽŵŵŝƐƐŝŽŶƐ
&ĞĚĞƌĂůŽŶƐƚƌƵĐƚŝŽŶ&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚŝŶŐͲdƌĂŝŶŝŶŐ
&ĞĚĞƌĂů&ƵŶĚŝŶŐͲdƌĂŝŶŝŶŐ

ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲhKd
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲhKd

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲdƌĂŶƐƉŽƌƚĂƚŝŽŶ
&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲdƌĂŶƐƉŽƌƚĂƚŝŽŶ
&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲdƌĂŶƐƉŽƌƚĂƚŝŽŶ

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

'ƌĂŶĚŽƵŶƚǇͲh^hǆƚĞŶƐŝŽŶ
,͘͘ϲϱ͕DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞ͘>ŝĐĞŶƐĞ
,͘͘ϲϱ͕DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞ͘>ŝĐĞŶƐĞ

ĂƉŝƚĂůƵĚŐĞƚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

,͘͘ϭϯϴ͕^ƉĞĐŝĂůĞƐŝŐŶĂƚŝŽŶŽĨ,ŝŐŚǁĂǇϲ
,͘͘ϭϱϳ͕^ƚĂƚĞ,ŝŐŚǁĂǇ^ǇƐƚĞŵŵĞŶĚ͘
,͘͘ϭϳϴ͕,ĞĂůƚŚĂƌĞŚĂƌŐĞƐ

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ĚŵŝŶ^ĞƌǀŝĐĞƐ









>ŝŶĞ/ƚĞŵEĂŵĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

^͘͘Ϯ
ϭϱϰ &ĞĚĞƌĂů
^͘͘Ϯ
ϭϱϰ 'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϭϱϰ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕ƵŝůĚŵĞƌŝĐĂŽŶĚ^ƵďƐŝĚǇ
ĂƉŝƚĂů/ŵƉƌŽǀĞ
,͘͘ϲ
ϱϯ
ĚƵĐĂƚŝŽŶ
ĂƉŝƚĂů/ŵƉƌŽǀĞ
,͘͘ϲ
ϱϯ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ƵŝůĚŝŶŐƐϭ͘ϭйŽĨƵƌƌĞŶƚZĞƉůĂĐĞŵĞŶƚsĂů͘
ĂƉŝƚĂů/ŵƉƌŽǀĞ
,͘͘ϲ
ϱϯ
ĚƵĐĂƚŝŽŶ
ĂƉŝƚĂů/ŵƉƌŽǀĞ
,͘͘ϲ
ϱϯ
'ĞŶĞƌĂů
ĂƉŝƚĂů/ŵƉƌŽǀĞ
^͘͘Ϯ
ϭϱϮ 'ĞŶĞƌĂů
ĂƉŝƚĂů/ŵƉƌŽǀĞ
^͘͘Ϯ
ϭϱϮ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ƵŝůĚŝŶŐƐϭ͘ϮйŽĨƵƌƌĞŶƚZĞƉůĂĐĞŵĞŶƚsĂů͘
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϲϮ 'ĞŶĞƌĂů
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϰϮ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ŽŽƌĚŝŶĂƚĞĚDŽďŝůŝƚǇ&ƵŶĚŝŶŐ
Ğďƚ^ĞƌǀŝĐĞ
,͘͘ϲ
ϱϱ
'ĞŶĞƌĂůϭǆ
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϭϱϰ ĞŐ͘Ăů͘
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϭϱϰ ĞĚ͘ƌĞĚŝƚ
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϭϱϰ ŶĚĂů͘
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϭϱϰ &ĞĚĞƌĂů
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϭϱϰ 'ĞŶĞƌĂů
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϭϱϰ 'ĞŶĞƌĂůϭǆ
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϭϱϰ dƌĂŶƐƉ͘/ŶǀĞƐƚ
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϭϱϰ dƌĂŶƐƉ͘^ƉĞĐ͘
^ƵďƚŽƚĂů͕Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϮϬ
/ŶƚĞŐƌĂƚĞĚdĞĐŚ
^͘͘Ϯ
ϭϱϱ ĞĚ͘ƌĞĚŝƚ
/ŶƚĞŐƌĂƚĞĚdĞĐŚ
^͘͘Ϯ
ϭϱϱ &ĞĚĞƌĂů
^ƵďƚŽƚĂů͕ĞĚŝĐĂƚĞĚƌĞĚŝƚƐͬ&ĞĚĞƌĂů&ƵŶĚƐͲd^
&DĚŵŝŶ
^͘͘Ϯ
ϭϰϯ ĞĚ͘ƌĞĚŝƚ
&ŝŶĂŶĐĞĚŵŝŶ
^͘͘Ϯ
ϭϰϱ ĞĚ͘ƌĞĚŝƚ
/ŶƐƉ'ŶDĞĚŝĐĂŝĚ
^͘͘Ϯ
ϭϰϲ dƌĂŶƐĨĞƌ
^ƚĂƚĞƌĐŚŝǀĞƐ
^͘͘Ϯ
ϭϰϴ ĞĚ͘ƌĞĚŝƚ
^ƚĂƚĞƌĐŚŝǀĞƐ
^͘͘Ϯ
ϭϰϴ &ĞĚĞƌĂů
^ƵďƚŽƚĂů͕ĞĚ͘ƌĞĚŝƚƐͬ&ĞĚ͘&ƵŶĚƐͬdƌĂŶƐĨĞƌƐͲ^
ĂƉĞǀͲ,ŝŐŚĞƌĚ
^͘͘Ϯ
ϭϱϬ ĂƉ͘WƌŽũĞĐƚ
ĂƉĞǀͲ,ŝŐŚĞƌĚ
^͘͘Ϯ
ϭϱϬ ĂƉ͘WƌŽũĞĐƚ
ǆĞĐŝƌĞĐƚŽƌ
^͘͘Ϯ
ϭϰϰ 'ĞŶĞƌĂůϭǆ
&ŝŶDĂŶĚͲƚŚŝĐƐŵŶ
^͘͘ϯ
ϭϮϵ 'ĞŶĞƌĂů
ŽŶƐƚƌƵĐƚŝŽŶDŐƚ
^͘͘Ϯ
ϭϱϳ &ĞĚĞƌĂů
ŽŶƐƚƌƵĐƚŝŽŶDŐƚ
^͘͘Ϯ
ϭϱϳ &ĞĚĞƌĂů
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϲϮ &ĞĚĞƌĂů
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů&ƵŶĚŝŶŐͲdƌĂŝŶŝŶŐ
ŶŐŝŶĞĞƌŝŶŐ^ǀĐƐ
^͘͘Ϯ
ϭϱϴ dƌĂŶƐƉ͘
ŶŐŝŶĞĞƌŝŶŐ^ǀĐƐ
^͘͘Ϯ
ϭϱϴ &ĞĚĞƌĂů
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲhKd
ĞƌŽŶĂƵƚŝĐƐ
^͘͘Ϯ
ϭϱϲ ĞĚ͘ƌĞĚŝƚ
ĞƌŽŶĂƵƚŝĐƐ
^͘͘Ϯ
ϭϱϲ dƌĂŶƐƉ͘^ƉĞĐ͘
KƉƐͬDĂŝŶƚDŐƚ
^͘͘Ϯ
ϭϲϬ ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲdƌĂŶƐƉŽƌƚĂƚŝŽŶ
ĂƉƵĚŐĞƚWĂƐƐͲƚŚƌƵ
^͘͘Ϯ
ϭϱϯ ĚƵĐĂƚŝŽŶϭǆ
ϭϰϯ ZĞƐƚƌŝĐƚĞĚ
DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂ ^͘͘ϯ
ϭϰϯ ZĞƐƚƌŝĐƚĞĚϭǆ
DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂ ^͘͘ϯ
^ƵďƚŽƚĂů͕,͘͘ϲϱ͕DŽƚŽƌĐǇĐůĞ^ĂĨĞƚǇǁĂƌĞ͘>ŝĐĞŶƐĞ
KƉƐͬDĂŝŶƚDŐƚ
,͘͘ϭϯϴ
ϭ
'ĞŶĞƌĂůϭǆ
KƉƐͬDĂŝŶƚDŐƚ
^͘͘ϯ
ϭϰϭ dƌĂŶƐƉ͘
ǆĞĐŝƌĞĐƚŽƌ
^͘͘ϯ
ϭϮϲ 'ĞŶĞƌĂů

ŵŽƵŶƚ
;ϭ͕Ϯϱϴ͕ϳϬϬͿ
ϭϮ͕ϵϴϳ͕ϬϬϬ
ϭ͕Ϯϱϴ͕ϳϬϬ
ΨϭϮ͕ϵϴϳ͕ϬϬϬ
ϯ͕ϴϳϬ͕ϱϬϬ
ϯ͕ϴϳϬ͕ϱϬϬ
Ψϳ͕ϳϰϭ͕ϬϬϬ
ϱ͕ϳϲϰ͕ϭϬϬ
ϱ͕ϳϲϰ͕ϭϬϬ
;ϲϲ͕ϬϬϬ͕ϬϬϬͿ
ϲϲ͕ϬϬϬ͕ϬϬϬ
Ψϭϭ͕ϱϮϴ͕ϮϬϬ
ϳϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ΨϯϮϬ͕ϬϬϬ
;ϰϰ͕ϱϯϰ͕ϲϬϬͿ
ϭϰ͕Ϭϴϳ͕ϴϬϬ
ϴ͕ϳϳϱ͕ϬϬϬ
;ϭϯ͕ϴϯϵ͕ϰϬϬͿ
ϭϭ͕ϯϬϬ
;ϮϮϯ͕ϬϬϬͿ
;ϭ͕ϳϮϲ͕ϰϬϬͿ
ϭϵ͕ϵϰϲ͕ϵϬϬ
;ϭ͕Ϯϳϴ͕ϯϬϬͿ
;Ψϭϴ͕ϳϴϬ͕ϳϬϬͿ
ϳϮ͕ϰϬϬ
Ϯϲϭ͕ϵϬϬ
Ψϯϯϰ͕ϯϬϬ
ϯ͕ϭϬϬ
ϮϬ͕ϳϬϬ
ϵ͕ϬϬϬ
ϭϬ͕ϳϬϬ
ϯϬϬ
Ψϰϯ͕ϴϬϬ
ϰ͕ϰϬϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϴ͕ϬϬϬ
ϳϱ͕ϲϲϯ͕ϬϬϬ
;ϱϬϬ͕ϬϬϬͿ
ϱϬϬ͕ϬϬϬ
ΨϬ
Ϯ͕ϯϬϬ͕ϬϬϬ
;Ϯ͕ϯϬϬ͕ϬϬϬͿ
ΨϬ
ϲ͕ϯϬϬ
ϭϮϰ͕ϳϬϬ
ϭ͕ϰϲϰ͕ϲϬϬ
Ψϭ͕ϱϵϱ͕ϲϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϭϮ͕ϱϬϬ
;ϯ͕ϭϬϬͿ
Ψϵ͕ϰϬϬ
ϳ͕ϬϬϬ
ϰ͕ϰϬϬ
;ϯϬϬͿ
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/ƚĞŵEĂŵĞ
,͘͘ϯϰϵ͕^ƚĂƚĞƵŝůĚŝŶŐƐŵĞŶĚŵĞŶƚƐ
,͘͘ϯϰϵ͕^ƚĂƚĞƵŝůĚŝŶŐƐŵĞŶĚŵĞŶƚƐ

ŐĞŶĐǇEĂŵĞ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ

,͘͘ϯϱϴ͕ZŝŐŚƚŽĨtĂǇƋƵŝƚǇŵĞŶĚŵĞŶƚƐ
,͘͘ϯϴϭ͕ŵƵƐĞŵĞŶƚZŝĚĞ^ĂĨĞƚǇ
/ŶƐƚŝƚƵƚĞĨŽƌƵƚŽŶŽŵŽƵƐDŽďŝůŝƚǇhƚĂŚ
>ĂƉƐŝŶŐĂůĂŶĐĞƐͲhKdŶŐŝŶĞĞƌŝŶŐ^Ğƌǀ͘
>ĂƉƐŝŶŐĂůĂŶĐĞƐͲhKdŶŐŝŶĞĞƌŝŶŐ^Ğƌǀ͘

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

DĂŝŶƚ͘ĨŽƌEĞǁĚĚŝƚŝŽŶƐƚŽ,ŝŐŚǁĂǇ^ǇƐƚ͘
DĂŝŶƚ͘ĨŽƌEĞǁĚĚŝƚŝŽŶƐƚŽ,ŝŐŚǁĂǇ^ǇƐƚ͘

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

DŝŶĞƌĂů>ĞĂƐĞWĂǇŵĞŶƚƐDŽǀĞƚŽ^
DŝŶĞƌĂů>ĞĂƐĞWĂǇŵĞŶƚƐDŽǀĞƚŽ^

ĚŵŝŶ^ĞƌǀŝĐĞƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

DZΘZŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞ^ƚƌĞĞƚůĞĂŶhƉ
WĞĂŬƐKůǇŵƉŝĐ/ĐĞƌĞŶĂǆƉĂŶ͘ΘZĞŵŽĚĞů
WƌĞϮϬϬϳ^ƚĂƚĞsĞŚŝĐůĞZĞƉůĂĐĞŵĞŶƚWůĂŶ
ZĞƉĂǇ͘ĨƌŽŵŽƵŶƚǇŽĨƚŚĞ&ŝƌƐƚͲůĂƐƐ,͘W͘&͘
ZĞƐƚŽƌĞ&DWƌŽũ͘DĂŶĂŐĞƌƐƚŽĂƉ͘/ŵƉƌ͘
ZĞƐƚŽƌĞ&DWƌŽũ͘DĂŶĂŐĞƌƐƚŽĂƉ͘/ŵƉƌ͘

dĞĐŚ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĂƉŝƚĂůƵĚŐĞƚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ

^͘͘ϳϮ͕dƌĂŶƐƉ͘'ŽǀĞƌŶ͘ĂŶĚ&ƵŶĚŝŶŐZĞǀŝƐ͘
^͘͘ϵϱ͕ƵƚŝƐŵŵĞŶĚŵĞŶƚƐ
^͘͘ϵϱ͕ƵƚŝƐŵŵĞŶĚŵĞŶƚƐ

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ

^͘͘ϭϬϭ͕EĂǀĂũŽŽĚĞdĂůŬĞƌZĞĐŽŐŶŝƚŝŽŶ
^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ

^͘͘ϭϮϵ͕WƵďůŝĐ^ĂĨĞƚǇZĞƚŝƌĞŵĞŶƚ&ƵŶĚŝŶŐ
^͘͘ϭϮϵ͕WƵďůŝĐ^ĂĨĞƚǇZĞƚŝƌĞŵĞŶƚ&ƵŶĚŝŶŐ

ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ

^͘͘ϭϯϳ͕^ŝŶŐůĞhƐĞƌĂƚĂŽƌƌĞůĂƚŝŽŶĐƚ
^͘͘ϭϱϰ͕hdŽŵŵƵŶŝĐĂ͘ƵƚŚŽƌŝƚǇŵĞŶ͘
^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĞŶĚ͘
^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĞŶĚ͘
^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĞŶĚ͘
^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĞŶĚ͘
^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĞŶĚ͘

dĞĐŚ^ĞƌǀŝĐĞƐ
dĞĐŚ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ

h^ƵŝůĚŝŶŐŽƐƚKǀĞƌƌƵŶ
^ƚĂƚĞdĞůĞǁŽƌŬŝŶŐ
^ƚĂƚĞdĞůĞǁŽƌŬŝŶŐ

ĂƉŝƚĂůƵĚŐĞƚ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ

^ƚŽƌŵƌĂŝŶDĂŝŶƚ͘ĨŽƌWƵĚŝƚŽŵƉ͘
^ƚŽƌŵƌĂŝŶDĂŝŶƚ͘ĨŽƌWƵĚŝƚŽŵƉ͘

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

^ƚƌĞĞƚ>ŝŐŚƚƐ
^hhͲdĞĐŚ͕͘ŶŐŝŶĞĞƌŝŶŐΘĞƐŝŐŶƵŝůĚŝŶŐ
dĂǇůŽƌƐǀŝůůĞWĞĚĞƐƚƌŝĂŶĐĐĞƐƐ^ĂĨĞƚǇWƌŽũ͘
dĞĐŚŶŝĐĂůWůĂŶŶŝŶŐƐƐŝƐƚĂŶĐĞ
dĞůĞǁŽƌŬ/ŶŝƚŝĂƚŝǀĞ
dŚĞ/ĐĞ^ŚĞĞƚ
dƌĂŶƐƉĂƌĞŶĐǇtĞďƐŝƚĞdƌĂŶƐĨĞƌ
dƌĂŶƐƉĂƌĞŶĐǇtĞďƐŝƚĞdƌĂŶƐĨĞƌ

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ĂƉŝƚĂůƵĚŐĞƚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĂƉŝƚĂůƵĚŐĞƚ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ





















>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
ůĚŐĚWƌŽŐ
^͘͘ϯ
ϭϮϮ ĂƉ͘WƌŽũĞĐƚ
&DĚŵŝŶ
^͘͘ϯ
ϭϮϰ ĂƉ͘WƌŽũĞĐƚ
^ƵďƚŽƚĂů͕,͘͘ϯϰϵ͕^ƚĂƚĞƵŝůĚŝŶŐƐŵĞŶĚŵĞŶƚƐ
ŽŶƐƚƌƵĐƚŝŽŶDŐƚ
^͘͘ϯ
ϭϯϳ dƌĂŶƐƉ͘
ϭϰϰ 'ĞŶĞƌĂů
ŵƵƐĞŵĞŶƚZŝĚĞ^ĂĨĞƚ ^͘͘ϯ
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϰϮ 'ĞŶĞƌĂůϭǆ
ŶŐŝŶĞĞƌŝŶŐ^ǀĐƐ
^͘͘Ϯ
ϭϱϴ dƌĂŶƐƉ͘
ŶŐŝŶĞĞƌŝŶŐ^ǀĐƐ
^͘͘ϯ
ϭϯϴ dƌĂŶƐƉ͘
^ƵďƚŽƚĂů͕>ĂƉƐŝŶŐĂůĂŶĐĞƐͲhKdŶŐŝŶĞĞƌŝŶŐ^Ğƌǀ͘
ŽŶƐƚƌƵĐƚŝŽŶDŐƚ
^͘͘Ϯ
ϭϱϳ dƌĂŶƐƉ͘
KƉƐͬDĂŝŶƚDŐƚ
^͘͘Ϯ
ϭϲϬ dƌĂŶƐƉ͘
^ƵďƚŽƚĂů͕DĂŝŶƚ͘ĨŽƌEĞǁĚĚŝƚŝŽŶƐƚŽ,ŝŐŚǁĂǇ^ǇƐƚ͘
&ŝŶDĂŶĚͲDŝŶ͘>ĞĂƐĞ ^͘͘Ϯ
ϭϰϵ DŝŶĞƌĂů>ƐĞ͘
DŝŶĞƌĂů>ĞĂƐĞ
^͘͘Ϯ
ϭϱϵ DŝŶĞƌĂů>ƐĞ͘
^ƵďƚŽƚĂů͕DŝŶĞƌĂů>ĞĂƐĞWĂǇŵĞŶƚƐDŽǀĞƚŽ^
/ŶƚĞŐƌĂƚĞĚdĞĐŚ
^͘͘Ϯ
ϭϱϱ 'ĞŶĞƌĂůϭǆ
&DĚŵŝŶ
^͘͘Ϯ
ϭϰϯ 'ĞŶĞƌĂůϭǆ
ĂƉƵĚŐĞƚWĂƐƐͲƚŚƌƵ
^͘͘ϯ
ϭϯϯ 'ĞŶĞƌĂůϭǆ
KƉƐͬDĂŝŶƚDŐƚ
^͘͘ϯ
ϭϰϬ 'ĞŶĞƌĂůϭǆ
ŽŶƐƚƌƵĐƚŝŽŶDŐƚ
^͘͘Ϯ
ϭϱϳ dƌĂŶƐƉ͘
&DĚŵŝŶ
,͘͘ϲ
ϰϭ
ĚƵĐĂƚŝŽŶ
&DĚŵŝŶ
,͘͘ϲ
ϰϭ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ZĞƐƚŽƌĞ&DWƌŽũ͘DĂŶĂŐĞƌƐƚŽĂƉ͘/ŵƉƌ͘
ŶŐŝŶĞĞƌŝŶŐ^ǀĐƐ
^͘͘ϯ
ϭϯϵ dƌĂŶƐƉ͘
&ŝŶĂŶĐĞDĂŶĚ
^͘͘ϯ
ϭϮϴ 'ĞŶĞƌĂů
&ŝŶĂŶĐĞDĂŶĚ
^͘͘ϯ
ϭϮϴ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘ϵϱ͕ƵƚŝƐŵŵĞŶĚŵĞŶƚƐ
KƉƐͬDĂŝŶƚDŐƚ
^͘͘ϭϬϭ
ϭ
'ĞŶĞƌĂůϭǆ
&ŝŶĂŶĐĞĚŵŝŶ
^͘͘ϯ
ϭϯϭ 'ĞŶĞƌĂů
&ŝŶĂŶĐĞĚŵŝŶ
^͘͘ϯ
ϭϯϭ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
&ŝŶĂŶĐĞDĂŶĚ
^͘͘ϭϮϵ
ϭ
'ĞŶĞƌĂů
&ŝŶĂŶĐĞDĂŶĚ
^͘͘ϭϮϵ
ϭ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘ϭϮϵ͕WƵďůŝĐ^ĂĨĞƚǇZĞƚŝƌĞŵĞŶƚ&ƵŶĚŝŶŐ
ŚŝĞĨ/ŶĨŽKĨĐƌ
^͘͘ϯ
ϭϯϰ 'ĞŶĞƌĂůϭǆ
ŚŝĞĨ/ŶĨŽKĨĐƌ
^͘͘ϯ
ϭϯϱ 'ĞŶĞƌĂů
ϭϯϬ ĞŐ͘Ăů͘
&ŝŶDĂŶĚͲWĂƌĞŶƚ͘ĞĨ ^͘͘ϯ
ϭϯϬ ĞĚ͘ƌĞĚŝƚ
&ŝŶDĂŶĚͲWĂƌĞŶƚ͘ĞĨ ^͘͘ϯ
ϭϯϬ ŶĚĂů͘
&ŝŶDĂŶĚͲWĂƌĞŶƚ͘ĞĨ ^͘͘ϯ
ϭϯϬ 'ĞŶĞƌĂů
&ŝŶDĂŶĚͲWĂƌĞŶƚ͘ĞĨ ^͘͘ϯ
ϭϯϬ dƌĂŶƐĨĞƌ
&ŝŶDĂŶĚͲWĂƌĞŶƚ͘ĞĨ ^͘͘ϯ
^ƵďƚŽƚĂů͕^͘͘Ϯϱϭ͕WĂƌĞŶƚĂůĞĨĞŶƐĞKĨĨŝĐĞŵĞŶĚ͘
ĂƉĞǀͲWƵďůŝĐĚ
^͘͘Ϯ
ϭϱϭ ĂƉ͘WƌŽũĞĐƚ
ǆĞĐŝƌĞĐƚŽƌ
^͘͘Ϯ
ϭϰϰ 'ĞŶĞƌĂůϭǆ
ǆĞĐŝƌĞĐƚŽƌ
^͘͘ϯ
ϭϮϱ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^ƚĂƚĞdĞůĞǁŽƌŬŝŶŐ
ŽŶƐƚƌƵĐƚŝŽŶDŐƚ
^͘͘Ϯ
ϭϱϳ dƌĂŶƐƉ͘
KƉƐͬDĂŝŶƚDŐƚ
^͘͘Ϯ
ϭϲϬ dƌĂŶƐƉ͘
^ƵďƚŽƚĂů͕^ƚŽƌŵƌĂŝŶDĂŝŶƚ͘ĨŽƌWƵĚŝƚŽŵƉ͘
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϰϮ 'ĞŶĞƌĂůϭǆ
ĂƉĞǀͲ,ŝŐŚĞƌĚ
^͘͘Ϯ
ϭϱϬ ĂƉ͘WƌŽũĞĐƚ
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϰϮ 'ĞŶĞƌĂůϭǆ
ŶŐŝŶĞĞƌŝŶŐ^ǀĐƐ
^͘͘Ϯ
ϭϱϴ 'ĞŶĞƌĂůϭǆ
ǆĞĐŝƌĞĐƚŽƌ
^͘͘ϯ
ϭϮϱ 'ĞŶĞƌĂůϭǆ
ĂƉƵĚŐĞƚWĂƐƐͲƚŚƌƵ
^͘͘ϯ
ϭϯϯ 'ĞŶĞƌĂůϭǆ
ǆĞĐŝƌĞĐƚŽƌ
^͘͘Ϯ
ϭϰϰ 'ĞŶĞƌĂů
&ŝŶĂŶĐĞĚŵŝŶ
^͘͘Ϯ
ϭϰϱ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕dƌĂŶƐƉĂƌĞŶĐǇtĞďƐŝƚĞdƌĂŶƐĨĞƌ

ŵŽƵŶƚ
;ϴϬ͕ϰϬϬͿ
ϴϬ͕ϰϬϬ
ΨϬ
ϱ͕ϬϬϬ͕ϬϬϬ
ϯϱϬ͕ϴϬϬ
ϱϬ͕ϬϬϬ
;ϮϮϱ͕ϬϬϬͿ
ϮϮϱ͕ϬϬϬ
ΨϬ
;ϴϯ͕ϬϬϬͿ
ϴϯ͕ϬϬϬ
ΨϬ
ϯϮ͕ϳϱϲ͕ϰϬϬ
;ϯϮ͕ϳϱϲ͕ϰϬϬͿ
ΨϬ
ϭϱϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭϱ͕Ϭϴϵ͕ϰϬϬ
Ϯϲϳ͕ϱϬϬ
Ϯϲϳ͕ϱϬϬ
Ψϱϯϱ͕ϬϬϬ
ϴϳϬ͕ϬϬϬ
ϭ͕ϯϬϲ͕ϬϬϬ
;ϭ͕ϯϬϲ͕ϬϬϬͿ
ΨϬ
ϵ͕ϬϬϬ
ϭϮ͕ϳϬϬ
ϴ͕ϬϬϬ
ΨϮϬ͕ϳϬϬ
Ϯ͕ϮϬϬ͕ϬϬϬ
;Ϯ͕ϮϬϬ͕ϬϬϬͿ
ΨϬ
ϱϬϬ͕ϬϬϬ
ϰ͕ϯϬϬ
;ϱϵ͕ϯϬϬͿ
;ϰϱ͕ϬϬϬͿ
ϴϲ͕ϯϬϬ
;ϵϱ͕ϮϬϬͿ
;ϵ͕ϬϬϬͿ
;ΨϭϮϮ͕ϮϬϬͿ
Ϯ͕ϵϵϱ͕ϭϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ
Ψϲ͕ϬϬϬ͕ϬϬϬ
;ϭ͕ϳϰϮ͕ϲϬϬͿ
ϭ͕ϳϰϮ͕ϲϬϬ
ΨϬ
ϭϱ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϳϳ͕ϮϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϲϬ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
Ϯϳ͕ϬϬϬ
;ϮϱϮ͕ϬϬϬͿ
;ΨϮϮϱ͕ϬϬϬͿ
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/ƚĞŵEĂŵĞ
hKd&d&ƵŶĚŝŶŐdƌĂŶƐĨĞƌƐ
hKd&d&ƵŶĚŝŶŐdƌĂŶƐĨĞƌƐ
hKd&d&ƵŶĚŝŶŐdƌĂŶƐĨĞƌƐ
hKd&d&ƵŶĚŝŶŐdƌĂŶƐĨĞƌƐ

ŐĞŶĐǇEĂŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

hƚĂŚŽƵŶƚǇdƌĂŶƐƉŽƌƚĂƚŝŽŶWůĂŶŶŝŶŐZĞƋ͘
hƚĂŚ'ĞŽƐƉĂƚŝĂůŶƚĞƌƉƌŝƐĞĂƚĂ&ƵŶĚ
hshͲEĞǁƵƐŝŶĞƐƐƵŝůĚŝŶŐ
t^hͲEŽƌĚĂŶŐŝŶĞ͘ΘƉƉ͘^ĐŝĞŶĐĞƵŝůĚ͘
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
,͘͘ϰϯϭ͕ǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐ
WƌĞͲϮϬϬϳ^ƚĂƚĞsĞŚŝĐůĞZĞƉůĂĐĞŵĞŶƚWůĂŶ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ĚƵĐĂƚŝŽŶƵĚŐĞƚZĞƐĞƌǀĞĐĐŽƵŶƚdŚƌĞƐŚ͘
'ĞŶĞƌĂů&ƵŶĚƵĚŐĞƚZĞƐĞƌǀĞĐĐŽƵŶƚWĂǇ͘
'ĞŶĞƌĂů&ƵŶĚƵĚŐĞƚZĞƐĞƌǀĞĐĐŽƵŶƚWĂǇ͘
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ
ƵŝůĚŵĞƌŝĐĂŽŶĚ^ƵďƐŝĚǇ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
ĂƐŚWĂǇŵĞŶƚƚŽDŝŶŝŵŝǌĞWƌŝƐŽŶŽŶĚŝŶŐ
ĂƐŚWĂǇŵĞŶƚƚŽDŝŶŝŵŝǌĞWƌŝƐŽŶŽŶĚŝŶŐ

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dĞĐŚ^ĞƌǀŝĐĞƐ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ

ŝůů
/ƚĞŵη
&ƵŶĚ
^͘͘Ϯ
ϭϱϴ dƌĂŶƐƉ͘
^͘͘Ϯ
ϭϲϬ dƌĂŶƐƉ͘
^͘͘Ϯ
ϭϲϭ dƌĂŶƐƉ͘
^͘͘Ϯ
ϭϲϮ dƌĂŶƐƉ͘
^ƵďƚŽƚĂů͕hKd&d&ƵŶĚŝŶŐdƌĂŶƐĨĞƌƐ
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϰϮ 'ĞŶĞƌĂůϭǆ
/ŶƚĞŐƌĂƚĞĚdĞĐŚ
^͘͘Ϯ
ϭϱϱ 'ĞŶĞƌĂů
ĂƉĞǀͲ,ŝŐŚĞƌĚ
^͘͘Ϯ
ϭϱϬ ĂƉ͘WƌŽũĞĐƚ
ĂƉĞǀͲ,ŝŐŚĞƌĚ
^͘͘Ϯ
ϭϱϬ ĂƉ͘WƌŽũĞĐƚ

/^&dĞĐŚ^ǀĐƐ
/^&ĚŵŝŶ^ǀĐƐ

/^&d^ŶƚdĞĐŚ
/^&&ůĞĞƚKƉƐ

^͘͘ϯ
^͘͘ϯ

Ϯϵϱ
Ϯϵϰ

ĞĚ͘ƌĞĚŝƚ
'ĞŶĞƌĂůϭǆ

ZĞƐƚĐyĨƌ/''
ZĞƐƚĐyĨƌ/''
ZĞƐƚĐyĨƌ/''

ĚƵĐ&ƵŶĚZ&
'ĞŶ&ƵŶĚZ&
'ĞŶ&ƵŶĚZ&

,͘͘ϲ
,͘͘ϲ
,͘͘ϲ

ϴϮ
ϴϯ
ϴϯ

ĚƵĐĂƚŝŽŶϭǆ
'ĞŶĞƌĂůϭǆ
'ĞŶĞƌĂůϭǆ

ϲϵ͕Ϭϱϱ͕ϳϬϬ
ϱ͕ϴϳϭ͕ϯϬϬ
ϭϴ͕ϵϰϮ͕ϬϬϬ

ZĞǀyĨĞƌƐ/''

'ĞŶ&ƵŶĚ/''

^͘͘Ϯ

ϯϯϴ

ĞŐ͘Ăů͘

ϭϮ͕ϵϴϳ͕ϬϬϬ

ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ

^h,ƵŵĂŶWĞƌĨŽƌŵ͘ƵŝůĚŝŶŐŽƐƚKǀĞƌƌƵŶ
^h^ĐŝĞŶĐĞƵŝůĚŝŶŐ
KŶŐŽŝŶŐ&ƵŶĚŝŶŐĨŽƌĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚ
KŶŐŽŝŶŐ&ƵŶĚŝŶŐĨŽƌĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚ

ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ

^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ

ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ

^͘͘ϯϬϬϭ͕WƌŝƐŽŶŽŶƐƚƌƵĐƚŝŽŶĂƐŚ&ƵŶĚ͘
^͘͘ϯϬϬϭ͕WƌŝƐŽŶŽŶƐƚƌƵĐƚŝŽŶĂƐŚ&ƵŶĚ͘

ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ

h^ͲƵŝůĚŝŶŐŽƐƚKǀĞƌƌƵŶ
^hhͲdĞĐŚ͕͘ŶŐŝŶĞĞƌŝŶŐΘĞƐŝŐŶƵŝůĚŝŶŐ
hshͲEĞǁƵƐŝŶĞƐƐƵŝůĚŝŶŐ
t^hͲEŽƌĚĂŶŐŝŶĞ͘ΘƉƉ͘^ĐŝĞŶĐĞƵŝůĚ͘
'ƌĂŶĚdŽƚĂů

ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůƵĚŐĞƚ

WƌŝƐŽŶWƌŽũ&ƵŶĚ
^͘͘Ϯ
ϯϰϬ 'ĞŶĞƌĂů
WƌŝƐŽŶWƌŽũ&ƵŶĚ
^͘͘Ϯ
ϯϰϬ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ĂƐŚWĂǇŵĞŶƚƚŽDŝŶŝŵŝǌĞWƌŝƐŽŶŽŶĚŝŶŐ
ĂƉŝƚĂůĞǀĞů
^͘͘Ϯ
ϯϯϵ ĚƵĐĂƚŝŽŶϭǆ
ĂƉŝƚĂůĞǀĞů
^͘͘Ϯ
ϯϯϵ ĚƵĐĂƚŝŽŶϭǆ
ĂƉŝƚĂůĞǀĞů
^͘͘Ϯ
ϯϯϵ ĚƵĐĂƚŝŽŶϭǆ
ĂƉŝƚĂůĞǀĞů
^͘͘Ϯ
ϯϯϵ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕KŶŐŽŝŶŐ&ƵŶĚŝŶŐĨŽƌĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚ
ĂƉŝƚĂůĞǀĞů
^͘͘ϭϬϮ
ϭ
ĚƵĐĂƚŝŽŶ
ĂƉŝƚĂůĞǀĞů
^͘͘ϭϬϮ
ϭ
ĚƵĐĂƚŝŽŶϭǆ
ĂƉŝƚĂůĞǀĞů
^͘͘ϭϬϮ
ϭ
'ĞŶĞƌĂů
ĂƉŝƚĂůĞǀĞů
^͘͘ϭϬϮ
ϭ
'ĞŶĞƌĂůϭǆ
Ϯ
ĚƵĐĂƚŝŽŶ
,ŝŐŚ͘Ě͘ĂƉ͘WƌŽũĞĐƚƐ ^͘͘ϭϬϮ
Ϯ
ĚƵĐĂƚŝŽŶϭǆ
,ŝŐŚ͘Ě͘ĂƉ͘WƌŽũĞĐƚƐ ^͘͘ϭϬϮ
Ϯ
'ĞŶĞƌĂů
,ŝŐŚ͘Ě͘ĂƉ͘WƌŽũĞĐƚƐ ^͘͘ϭϬϮ
Ϯ
'ĞŶĞƌĂůϭǆ
,ŝŐŚ͘Ě͘ĂƉ͘WƌŽũĞĐƚƐ ^͘͘ϭϬϮ
dĞĐŚ͘Žůů͘ĂƉŝƚĂůWƌŽũ ^͘͘ϭϬϮ
ϯ
'ĞŶĞƌĂů
dĞĐŚ͘Žůů͘ĂƉŝƚĂůWƌŽũ ^͘͘ϭϬϮ
ϯ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘ϭϬϮ͕,ŝŐŚĞƌĚ͘ĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
WƌŝƐŽŶWƌŽũ&ƵŶĚ
^͘͘ϯϬϬϭ
ϭ
'ĞŶĞƌĂů
WƌŝƐŽŶWƌŽũ&ƵŶĚ
^͘͘ϯϬϬϭ
ϭ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘ϯϬϬϭ͕WƌŝƐŽŶŽŶƐƚƌƵĐƚŝŽŶĂƐŚ&ƵŶĚ͘
ĂƉŝƚĂůĞǀĞů
^͘͘Ϯ
ϯϯϵ ĚƵĐĂƚŝŽŶϭǆ
ĂƉŝƚĂůĞǀĞů
^͘͘Ϯ
ϯϯϵ ĚƵĐĂƚŝŽŶϭǆ
ĂƉŝƚĂůĞǀĞů
^͘͘Ϯ
ϯϯϵ ĚƵĐĂƚŝŽŶϭǆ
ĂƉŝƚĂůĞǀĞů
^͘͘Ϯ
ϯϯϵ ĚƵĐĂƚŝŽŶϭǆ












>ŝŶĞ/ƚĞŵEĂŵĞ
ŶŐŝŶĞĞƌŝŶŐ^ǀĐƐ
KƉƐͬDĂŝŶƚDŐƚ
ZĞŐŝŽŶDŐƚ
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ

ŵŽƵŶƚ
ϱϯϭ͕ϵϬϬ
;ϴϵ͕ϮϬϬͿ
ϮϬϯ͕ϴϬϬ
;ϲϰϲ͕ϱϬϬͿ
ΨϬ
ϭϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ͕ϬϬϬ
Ϯϱϯ͕ϴϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ

;ϭϭϬ͕ϬϬϬ͕ϬϬϬͿ
ϭϭϬ͕ϬϬϬ͕ϬϬϬ
ΨϬ
ϰ͕ϰϬϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ͕ϬϬϬ
;ϰϳ͕ϬϬϬ͕ϬϬϬͿ
;ϰϬ͕ϬϬϬ͕ϬϬϬͿ
;Ψϴϳ͕ϬϬϬ͕ϬϬϬͿ
;ϰϳ͕ϬϬϬ͕ϬϬϬͿ
ϰϳ͕ϬϬϬ͕ϬϬϬ
;ϰϬ͕ϬϬϬ͕ϬϬϬͿ
ϰϬ͕ϬϬϬ͕ϬϬϬ
ϰϳ͕ϬϬϬ͕ϬϬϬ
;ϰϳ͕ϬϬϬ͕ϬϬϬͿ
Ϯϲ͕ϬϬϬ͕ϬϬϬ
;Ϯϲ͕ϬϬϬ͕ϬϬϬͿ
ϭϰ͕ϬϬϬ͕ϬϬϬ
;ϭϰ͕ϬϬϬ͕ϬϬϬͿ
ΨϬ
ϭϭϬ͕ϬϬϬ͕ϬϬϬ
ϱϴ͕ϬϬϬ͕ϬϬϬ
Ψϭϲϴ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϵϵϱ͕ϭϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ͕ϬϬϬ
Ψϲϯϱ͕ϰϵϰ͕ϵϬϬ










5-46

Office of the Legislative Fiscal Analyst

Budget of the State of Utah

Infrastructure and General Government

 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ


















,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϱϬĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝǀĞZƵůĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚŵŝŶŝƐƚƌĂƚŝǀĞZƵůĞƐdŽƚĂů
ƵŝůĚŝŶŐŽĂƌĚWƌŽŐƌĂŵ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ƵŝůĚŝŶŐŽĂƌĚWƌŽŐƌĂŵdŽƚĂů

ϯϭϲ͕ϭϬϬ
;ϮϬϲ͕ϱϬϬͿ
ΨϭϬϵ͕ϲϬϬ

;ϭϲ͕ϴϬϬͿ
Ϯϰ͕ϮϬϬ
Ψϳ͕ϰϬϬ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

ΨϬ

ΨϬ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

ϯϭϲ͕ϭϬϬ
;ϮϬϲ͕ϱϬϬͿ
ΨϭϬϵ͕ϲϬϬ

ΨϬ

;ϭϲ͕ϴϬϬͿ
Ϯϰ͕ϮϬϬ
Ψϳ͕ϰϬϬ

ΨϬ

Ϯϲϳ͕ϱϬϬ
Ϯϲϳ͕ϱϬϬ
ϰϬϲ͕ϭϬϬ
;ϮϵϮ͕ϲϬϬͿ
Ψϲϰϴ͕ϱϬϬ

&DĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&DĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

Ϯϲϳ͕ϱϬϬ
Ϯϲϳ͕ϱϬϬ
ϰϬϲ͕ϭϬϬ
;ϮϵϮ͕ϲϬϬͿ
Ψϲϰϴ͕ϱϬϬ

ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌdŽƚĂů

ϭϮ͕ϯϬϬ
;ϭϬϭ͕ϳϬϬͿ
;Ψϴϵ͕ϰϬϬͿ

ΨϯϬϲ͕ϴϬϬ

ΨϬ

ϯϬϲ͕ϴϬϬ
ϭϮ͕ϯϬϬ
;ϭϬϭ͕ϳϬϬͿ
ΨϮϭϳ͕ϰϬϬ

&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚ
>ĂƉƐŝŶŐĂůĂŶĐĞ
&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚdŽƚĂů

;ϭ͕Ϭϭϯ͕ϳϬϬͿ
;Ψϭ͕Ϭϭϯ͕ϳϬϬͿ

ΨϬ

ΨϬ

;ϭ͕Ϭϭϯ͕ϳϬϬͿ
;Ψϭ͕Ϭϭϯ͕ϳϬϬͿ

ΨϬ

ϳϰ͕ϮϬϬ
;ϲϬ͕ϮϬϬͿ
Ψϭϰ͕ϬϬϬ

ΨϬ

ϭϵ͕ϲϬϬ
;ϰϮ͕ϰϬϬͿ
;ΨϮϮ͕ϴϬϬͿ

ΨϬ

;ϴϱϮ͕ϱϬϬͿ
ϭϭ͕ϭϬϬ
ϭ͕ϲϰϮ͕ϳϬϬ
;ϭ͕ϳϮϱ͕ϲϬϬͿ
;ΨϵϮϰ͕ϯϬϬͿ

ΨϬ

;ϳϵ͕ϴϬϬͿ
ϭϱϮ͕ϳϬϬ
ΨϳϮ͕ϵϬϬ

ΨϬ

;ϱ͕ϴϬϬͿ
ϭϯ͕ϴϬϬ
Ψϴ͕ϬϬϬ

&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚͲƚŚŝĐƐŽŵŵŝƐƐŝŽŶƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚͲƚŚŝĐƐŽŵŵŝƐƐŝŽŶƐdŽƚĂů

ΨϬ

ϯϬϲ͕ϴϬϬ

ϳϰ͕ϮϬϬ
;ϲϬ͕ϮϬϬͿ
Ψϭϰ͕ϬϬϬ

ΨϬ














&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚͲWĂƌĞŶƚĂůĞĨĞŶƐĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&ŝŶĂŶĐĞͲDĂŶĚĂƚĞĚͲWĂƌĞŶƚĂůĞĨĞŶƐĞdŽƚĂů
&ŝŶĂŶĐĞĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&ŝŶĂŶĐĞĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
/ŶƐƉĞĐƚŽƌ'ĞŶĞƌĂůŽĨDĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶƐƉĞĐƚŽƌ'ĞŶĞƌĂůŽĨDĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐdŽƚĂů
:ƵĚŝĐŝĂůŽŶĚƵĐƚŽŵŵŝƐƐŝŽŶ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
:ƵĚŝĐŝĂůŽŶĚƵĐƚŽŵŵŝƐƐŝŽŶdŽƚĂů

ϭϵ͕ϲϬϬ
;ϰϮ͕ϰϬϬͿ
;ΨϮϮ͕ϴϬϬͿ

ΨϬ

;ϴϱϮ͕ϱϬϬͿ
ϭϭ͕ϭϬϬ
ϭ͕ϲϰϮ͕ϳϬϬ
;Ϯ͕ϰϱϬ͕ϲϬϬͿ
;Ψϳϵϲ͕ϴϬϬͿ

;ϳϵ͕ϴϬϬͿ
ϭϱϮ͕ϳϬϬ
ΨϳϮ͕ϵϬϬ

;ϱ͕ϴϬϬͿ
ϭϯ͕ϴϬϬ
Ψϴ͕ϬϬϬ

ϳϮϱ͕ϬϬϬ
;ΨϭϮϳ͕ϱϬϬͿ

ΨϬ

ΨϬ
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ























WƵƌĐŚĂƐŝŶŐ
>ĂƉƐŝŶŐĂůĂŶĐĞ
WƵƌĐŚĂƐŝŶŐdŽƚĂů

Ϯϱ͕ϰϬϬ
ΨϮϱ͕ϰϬϬ

ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐdŽƚĂů
ϱϬĂƉŝƚĂůƵĚŐĞƚ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚͲKƚŚĞƌ^ƚĂƚĞ'ŽǀĞƌŶŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚͲKƚŚĞƌ^ƚĂƚĞ'ŽǀĞƌŶŵĞŶƚdŽƚĂů
ĂƉŝƚĂůƵĚŐĞƚdŽƚĂů
ϱϬĞďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶǀĞƐƚŵĞŶƚ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
Ğďƚ^ĞƌǀŝĐĞdŽƚĂů
Ğďƚ^ĞƌǀŝĐĞdŽƚĂů
ϱ dĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐ
ŚŝĞĨ/ŶĨŽƌŵĂƚŝŽŶKĨĨŝĐĞƌ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŚŝĞĨ/ŶĨŽƌŵĂƚŝŽŶKĨĨŝĐĞƌdŽƚĂů
/ŶƚĞŐƌĂƚĞĚdĞĐŚŶŽůŽŐǇ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
/ŶƚĞŐƌĂƚĞĚdĞĐŚŶŽůŽŐǇdŽƚĂů






;ϭϴϳ͕ϱϬϬͿ
ϭϴϳ͕ϱϬϬ
ΨϬ

^ƚĂƚĞƌĐŚŝǀĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞƌĐŚŝǀĞƐdŽƚĂů




WŽƐƚŽŶǀŝĐƚŝŽŶ/ŶĚŝŐĞŶƚĞĨĞŶƐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WŽƐƚŽŶǀŝĐƚŝŽŶ/ŶĚŝŐĞŶƚĞĨĞŶƐĞdŽƚĂů

dĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭϬϬ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů

ΨϭϬϬ͕ϬϬϬ

ΨϬ

ϭϬϬ͕ϬϬϬ
;ϭϴϳ͕ϱϬϬͿ
ϭϴϳ͕ϱϬϬ
ΨϭϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

Ϯϱ͕ϰϬϬ
ΨϮϱ͕ϰϬϬ

;ϲϮ͕ϳϬϬͿ
ϮϯϬ͕ϰϬϬ
Ψϭϲϳ͕ϳϬϬ

ΨϬ

ΨϬ

;ϲϮ͕ϳϬϬͿ
ϮϯϬ͕ϰϬϬ
Ψϭϲϳ͕ϳϬϬ

;Ψϴϲϵ͕ϮϬϬͿ

ΨϮϳϵ͕ϯϬϬ

ΨϬ

;Ψϱϴϵ͕ϵϬϬͿ

;ϰϲ͕ϬϬϬ͕ϬϬϬͿ
;Ψϰϲ͕ϬϬϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

;ϰϲ͕ϬϬϬ͕ϬϬϬͿ
;Ψϰϲ͕ϬϬϬ͕ϬϬϬͿ

;Ψϰϲ͕ϬϬϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

;Ψϰϲ͕ϬϬϬ͕ϬϬϬͿ

ΨϬ

;ϰ͕ϭϱϲ͕ϮϬϬͿ
;ϭ͕ϯϬϬͿ
ϳϮ͕ϯϬϬ
ϭ͕ϰϮϱ͕ϬϬϬ
ϱ͕ϴϱϰ͕ϰϬϬ
;ϲϭ͕ϬϬϬͿ
ϰϮ͕ϵϰϰ͕ϭϬϬ
;ϭϯ͕ϴϯϵ͕ϰϬϬͿ
ΨϯϮ͕Ϯϯϳ͕ϵϬϬ

ΨϬ

;ϰ͕ϭϱϲ͕ϮϬϬͿ
;ϭ͕ϯϬϬͿ
ϳϮ͕ϯϬϬ
ϭ͕ϰϮϱ͕ϬϬϬ
ϱ͕ϴϱϰ͕ϰϬϬ
;ϲϭ͕ϬϬϬͿ
ϰϮ͕ϵϰϰ͕ϭϬϬ
;ϭϯ͕ϴϯϵ͕ϰϬϬͿ
ΨϯϮ͕Ϯϯϳ͕ϵϬϬ

ΨϬ

ΨϯϮ͕Ϯϯϳ͕ϵϬϬ

ΨϬ

ΨϯϮ͕Ϯϯϳ͕ϵϬϬ

ΨϬ

;Ϯϭϭ͕ϯϬϬͿ
ϭ͕ϳϳϱ͕ϭϬϬ
ϭϰϵ͕ϰϬϬ
Ψϭ͕ϳϭϯ͕ϮϬϬ

;Ϯϭϭ͕ϯϬϬͿ
ϭ͕ϳϳϱ͕ϭϬϬ
Ψϭ͕ϳϳϱ͕ϭϬϬ

ϭϰϵ͕ϰϬϬ
;Ψϲϭ͕ϵϬϬͿ

ϰϭϱ͕ϰϬϬ
ϲϵ͕ϰϬϬ
ϰϭϮ͕ϵϬϬ
Ψϴϵϳ͕ϳϬϬ

ΨϬ

ΨϬ

ϰϭϱ͕ϰϬϬ
ϲϵ͕ϰϬϬ
ϰϭϮ͕ϵϬϬ
Ψϴϵϳ͕ϳϬϬ

ΨϮ͕ϲϳϮ͕ϴϬϬ

;Ψϲϭ͕ϵϬϬͿ

ΨϬ

ΨϮ͕ϲϭϬ͕ϵϬϬ
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ϱ dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ĞƌŽŶĂƵƚŝĐƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ĞƌŽŶĂƵƚŝĐƐdŽƚĂů

ϲ͕ϯϬϬ
Ϯ͕ϯϬϳ͕ϬϬϬ
ΨϮ͕ϯϭϯ͕ϯϬϬ

ŽŶƐƚƌƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚ
&ĞĚĞƌĂů&ƵŶĚƐ
ŽŶƐƚƌƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚdŽƚĂů

ΨϬ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭϮϰ͕ϳϬϬ

ΨϭϮϰ͕ϳϬϬ

ΨϬ

;ϱϬϬ͕ϬϬϬͿ
;ΨϱϬϬ͕ϬϬϬͿ

ΨϬ

'ƌĂŶĚdŽƚĂů

ϭϮϰ͕ϳϬϬ
ϲ͕ϯϬϬ
Ϯ͕ϯϬϳ͕ϬϬϬ
ΨϮ͕ϰϯϴ͕ϬϬϬ

;ϱϬϬ͕ϬϬϬͿ
;ΨϱϬϬ͕ϬϬϬͿ












ŶŐŝŶĞĞƌŝŶŐ^ĞƌǀŝĐĞƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŶŐŝŶĞĞƌŝŶŐ^ĞƌǀŝĐĞƐdŽƚĂů

;ϭ͕ϮϬϵ͕ϲϬϬͿ
ϯϬϬ͕ϬϬϬ
;ΨϵϬϵ͕ϲϬϬͿ

KƉĞƌĂƚŝŽŶƐͬDĂŝŶƚĞŶĂŶĐĞDĂŶĂŐĞŵĞŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
KƉĞƌĂƚŝŽŶƐͬDĂŝŶƚĞŶĂŶĐĞDĂŶĂŐĞŵĞŶƚdŽƚĂů

ϭ͕ϰϲϯ͕ϲϬϬ
ϱ͕ϲϮϮ͕ϰϬϬ
Ψϳ͕Ϭϴϲ͕ϬϬϬ

ZĞŐŝŽŶDĂŶĂŐĞŵĞŶƚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ZĞŐŝŽŶDĂŶĂŐĞŵĞŶƚdŽƚĂů
^ĂĨĞ^ŝĚĞǁĂůŬŽŶƐƚƌƵĐƚŝŽŶ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
^ĂĨĞ^ŝĚĞǁĂůŬŽŶƐƚƌƵĐƚŝŽŶdŽƚĂů

ϯϬϲ͕ϵϬϬ

ϮϮϱ͕ϬϬϬ

ΨϯϬϲ͕ϵϬϬ

ΨϮϮϱ͕ϬϬϬ

ΨϬ

ϭ͕ϰϲϯ͕ϲϬϬ
ϱ͕ϲϮϮ͕ϰϬϬ
Ψϳ͕Ϭϴϲ͕ϬϬϬ

Ψϭϭϰ͕ϲϬϬ

ΨϬ

ϭϭϰ͕ϲϬϬ
;ϭ͕Ϯϭϵ͕ϬϬϬͿ
ϮϬϬ͕ϬϬϬ
;ΨϵϬϰ͕ϰϬϬͿ

ΨϬ

ΨϬ

ϳϮϴ͕ϴϬϬ
ΨϳϮϴ͕ϴϬϬ

ΨϬ

ϭϭϰ͕ϲϬϬ
;ϭ͕Ϯϭϵ͕ϬϬϬͿ
ϮϬϬ͕ϬϬϬ
;Ψϭ͕Ϭϭϵ͕ϬϬϬͿ

ϳϮϴ͕ϴϬϬ
ΨϳϮϴ͕ϴϬϬ

ϱϯϭ͕ϵϬϬ
;ϭ͕ϮϬϵ͕ϲϬϬͿ
ϯϬϬ͕ϬϬϬ
;Ψϯϳϳ͕ϳϬϬͿ













^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐdŽƚĂů
dƌĂŶƐƉŽƌƚĂƚŝŽŶdŽƚĂů
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ
ϱϵZĞǀdƌĂŶƐĨĞƌƐͲ/''
'ĞŶĞƌĂů&ƵŶĚͲ/''
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚͲ/''dŽƚĂů
ZĞǀdƌĂŶƐĨĞƌƐͲ/''dŽƚĂů
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐdŽƚĂů

;ϲϰϲ͕ϱϬϬͿ
ϱϬϬ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
ΨϯϬϬ͕ϬϬϬ

;Ψϭϰϲ͕ϱϬϬͿ

ΨϬ

;ϲϰϲ͕ϱϬϬͿ
ϱϬϬ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
Ψϭϱϯ͕ϱϬϬ

Ψϴ͕ϰϵϵ͕ϱϬϬ

;ΨϭϬϬ͕ϯϬϬͿ

ΨϮϮϱ͕ϬϬϬ

Ψϴ͕ϲϮϰ͕ϮϬϬ

ΨϮϮϱ͕ϬϬϬ

;Ψϯ͕ϭϭϲ͕ϵϬϬͿ

;Ψϯϱ͕ϲϵϲ͕ϵϬϬͿ

ΨϯϮ͕ϯϱϱ͕ϬϬϬ

ΨϬ

ϰϬϬ͕ϬϬϬ
ϲϭ͕ϬϬϬ
Ψϰϲϭ͕ϬϬϬ

ΨϬ

ϰϬϬ͕ϬϬϬ
ϲϭ͕ϬϬϬ
Ψϰϲϭ͕ϬϬϬ

ΨϬ

Ψϰϲϭ͕ϬϬϬ

ΨϬ

Ψϰϲϭ͕ϬϬϬ

ΨϬ

Ψϰϲϭ͕ϬϬϬ

ΨϬ

Ψϰϲϭ͕ϬϬϬ
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϱϬĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
^ƚĂƚĞĞďƚŽůůĞĐƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞĞďƚŽůůĞĐƚŝŽŶ&ƵŶĚdŽƚĂů



tŝƌĞƐƚĂƚĞDĞŵŽƌŝĂů&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
tŝƌĞƐƚĂƚĞDĞŵŽƌŝĂů&ƵŶĚdŽƚĂů










ĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐdŽƚĂů
ϱ dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ŽƵŶƚǇŽĨƚŚĞ&ŝƌƐƚůĂƐƐ,ŝŐŚǁĂǇWƌŽũĞĐƚƐ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŽƵŶƚǇŽĨƚŚĞ&ŝƌƐƚůĂƐƐ,ŝŐŚǁĂǇWƌŽũĞĐƚƐ&ƵŶĚdŽƚĂů
dƌĂŶƐƉŽƌƚĂƚŝŽŶdŽƚĂů



ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů



ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϱϵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ/''
^ƚĂƚĞŝƐĂƐƚĞƌZĞĐŽǀĞƌǇZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
^ƚĂƚĞŝƐĂƐƚĞƌZĞĐŽǀĞƌǇZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdŽƚĂů




ZŝƐŬDĂŶĂŐĞŵĞŶƚͲ>ŝĂďŝůŝƚǇ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ
ZŝƐŬDĂŶĂŐĞŵĞŶƚͲ>ŝĂďŝůŝƚǇdŽƚĂů




ϮϴϬ͕ϭϬϬ
;ϭ͕ϲϬϬͿ
;ϵ͕ϰϬϬͿ
ϳϲϬ͕ϴϬϬ
;ϭ͕ϵϴϵ͕ϱϬϬͿ
;Ψϵϱϵ͕ϲϬϬͿ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

ϰϬϬ͕ϬϬϬ
ΨϰϬϬ͕ϬϬϬ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

ϮϴϬ͕ϭϬϬ
;ϭ͕ϲϬϬͿ
;ϵ͕ϰϬϬͿ
ϳϲϬ͕ϴϬϬ
;ϭ͕ϱϴϵ͕ϱϬϬͿ
;Ψϱϱϵ͕ϲϬϬͿ

;ϭ͕ϳϬϬͿ
ϭ͕ϰϬϬ
;ϴϬϬͿ
;Ψϭ͕ϭϬϬͿ

ΨϬ

ΨϬ

;ϭ͕ϳϬϬͿ
ϭ͕ϰϬϬ
;ϴϬϬͿ
;Ψϭ͕ϭϬϬͿ

;ΨϵϲϬ͕ϳϬϬͿ

ΨϰϬϬ͕ϬϬϬ

ΨϬ

;ΨϱϲϬ͕ϳϬϬͿ

;ϭ͕ϰϳϯ͕ϬϬϬͿ
ϯϴ͕ϵϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϰϭ͕ϲϳϴ͕ϱϬϬ
;ϰϭ͕ϲϳϴ͕ϱϬϬͿ
Ψϯϵ͕ϰϮϳ͕ϬϬϬ

ΨϬ

ΨϬ

;ϭ͕ϰϳϯ͕ϬϬϬͿ
ϯϴ͕ϵϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϰϭ͕ϲϳϴ͕ϱϬϬ
;ϰϭ͕ϲϳϴ͕ϱϬϬͿ
Ψϯϵ͕ϰϮϳ͕ϬϬϬ

Ψϯϵ͕ϰϮϳ͕ϬϬϬ

ΨϬ

ΨϬ

Ψϯϵ͕ϰϮϳ͕ϬϬϬ

ΨϬ

Ψϯϴ͕ϴϲϲ͕ϯϬϬ

Ψϯϴ͕ϰϲϲ͕ϯϬϬ

ΨϰϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ϯ͕ϳϳϱ͕ϲϬϬ
Ψϯ͕ϳϳϱ͕ϲϬϬ

ϯ͕ϳϳϱ͕ϲϬϬ
Ψϯ͕ϳϳϱ͕ϲϬϬ

ΨϬ

ϯ͕ϬϬϬ͕ϬϬϬ
Ψϯ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ϯ͕ϬϬϬ͕ϬϬϬ
Ψϯ͕ϬϬϬ͕ϬϬϬ



ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ/''dŽƚĂů

ΨϬ

Ψϯ͕ϬϬϬ͕ϬϬϬ

Ψϯ͕ϳϳϱ͕ϲϬϬ

Ψϲ͕ϳϳϱ͕ϲϬϬ



ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů

ΨϬ

Ψϯ͕ϬϬϬ͕ϬϬϬ

Ψϯ͕ϳϳϱ͕ϲϬϬ

Ψϲ͕ϳϳϱ͕ϲϬϬ






ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϱ /^&ͲĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐ
/^&Ͳ&ĂĐŝůŝƚŝĞƐDĂŶĂŐĞŵĞŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&Ͳ&ĂĐŝůŝƚŝĞƐDĂŶĂŐĞŵĞŶƚdŽƚĂů

;ϰϳ͕ϬϬϬͿ
ϱϳϵ͕ϭϬϬ
;Ϯϳϯ͕ϲϬϬͿ
ΨϮϱϴ͕ϱϬϬ

ΨϬ

ΨϬ

;ϰϳ͕ϬϬϬͿ
ϱϳϵ͕ϭϬϬ
;Ϯϳϯ͕ϲϬϬͿ
ΨϮϱϴ͕ϱϬϬ
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ
/^&Ͳ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&Ͳ&ŝŶĂŶĐĞdŽƚĂů

;ϱϵϴ͕ϴϬϬͿ
ϱϴϱ͕ϳϬϬ
ϰϭ͕ϴϬϬ
ΨϮϴ͕ϳϬϬ

/^&Ͳ&ůĞĞƚKƉĞƌĂƚŝŽŶƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&Ͳ&ůĞĞƚKƉĞƌĂƚŝŽŶƐdŽƚĂů

ϱ͕ϰϯϮ͕ϴϬϬ
ϵϲ͕ϭϬϬ
ϰϬ͕ϵϯϮ͕ϵϬϬ
;ϰϬ͕Ϯϴϵ͕ϮϬϬͿ
Ψϲ͕ϭϳϮ͕ϲϬϬ

/^&ͲWƵƌĐŚĂƐŝŶŐĂŶĚ'ĞŶĞƌĂů^ĞƌǀŝĐĞƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&ͲWƵƌĐŚĂƐŝŶŐĂŶĚ'ĞŶĞƌĂů^ĞƌǀŝĐĞƐdŽƚĂů

Ϯϭϰ͕ϱϬϬ
ϲ͕ϭϬϬ
ϯ͕ϵϮϵ͕ϴϬϬ
;ϱ͕ϲϱϱ͕ϱϬϬͿ
;Ψϭ͕ϱϬϱ͕ϭϬϬͿ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

ΨϬ

ΨϬ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

;ϱϵϴ͕ϴϬϬͿ
ϱϴϱ͕ϳϬϬ
ϰϭ͕ϴϬϬ
ΨϮϴ͕ϳϬϬ

ΨϬ

ϱ͕ϰϯϮ͕ϴϬϬ
ϵϲ͕ϭϬϬ
ϰϬ͕ϵϯϮ͕ϵϬϬ
;ϰϬ͕Ϯϴϵ͕ϮϬϬͿ
Ψϲ͕ϭϳϮ͕ϲϬϬ

ΨϬ

Ϯϭϰ͕ϱϬϬ
ϲ͕ϭϬϬ
ϯ͕ϵϮϵ͕ϴϬϬ
;ϱ͕ϲϱϱ͕ϱϬϬͿ
;Ψϭ͕ϱϬϱ͕ϭϬϬͿ




















/^&ͲZŝƐŬDĂŶĂŐĞŵĞŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&ͲZŝƐŬDĂŶĂŐĞŵĞŶƚdŽƚĂů
/^&ͲĚŵŝŶŝƐƚƌĂƚŝǀĞ^ĞƌǀŝĐĞƐdŽƚĂů
ϱ /^&ͲdĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐ
/^&Ͳd^ŶƚĞƌƉƌŝƐĞdĞĐŚŶŽůŽŐǇ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&Ͳd^ŶƚĞƌƉƌŝƐĞdĞĐŚŶŽůŽŐǇdŽƚĂů
/^&ͲdĞĐŚŶŽůŽŐǇ^ĞƌǀŝĐĞƐdŽƚĂů
ϱ dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞ>ŽĂŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ/ŶĨƌĂƐƚƌƵĐƚƵƌĞ>ŽĂŶ&ƵŶĚdŽƚĂů
dƌĂŶƐƉŽƌƚĂƚŝŽŶdŽƚĂů
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů

ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
ϱϬĂƉŝƚĂůƵĚŐĞƚ
&DĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ

dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ

ůŽƐŝŶŐĂůĂŶĐĞ
&DĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚdŽƚĂů


ΨϬ

ϲ͕ϬϴϬ͕ϳϬϬ
;ϳ͕ϲϬϳ͕ϰϬϬͿ
ϱϯϬ͕ϳϬϬ
ϭϯ͕ϮϵϮ͕ϮϬϬ
;Ϯ͕ϵϬϵ͕ϴϬϬͿ
Ψϵ͕ϯϴϲ͕ϰϬϬ

ΨϬ

ΨϬ

ϲ͕ϬϴϬ͕ϳϬϬ
;ϳ͕ϲϬϳ͕ϰϬϬͿ
ϱϯϬ͕ϳϬϬ
ϭϯ͕ϮϵϮ͕ϮϬϬ
;Ϯ͕ϵϬϵ͕ϴϬϬͿ
Ψϵ͕ϯϴϲ͕ϰϬϬ

Ψϭϰ͕ϯϰϭ͕ϭϬϬ

ΨϬ

ΨϬ

Ψϭϰ͕ϯϰϭ͕ϭϬϬ

ϯ͕ϭϰϰ͕ϳϬϬ
ϮϬ͕ϲϰϲ͕ϬϬϬ
;ϮϬ͕ϳϰϴ͕ϮϬϬͿ
Ψϯ͕ϬϰϮ͕ϱϬϬ

ΨϬ

ΨϬ

ϯ͕ϭϰϰ͕ϳϬϬ
ϮϬ͕ϲϰϲ͕ϬϬϬ
;ϮϬ͕ϳϰϴ͕ϮϬϬͿ
Ψϯ͕ϬϰϮ͕ϱϬϬ

Ψϯ͕ϬϰϮ͕ϱϬϬ

ΨϬ

ΨϬ

Ψϯ͕ϬϰϮ͕ϱϬϬ

ϯϵ͕ϭϮϵ͕ϬϬϬ
;ϭϮϵ͕ϬϬϬͿ
Ψϯϵ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ϯϵ͕ϭϮϵ͕ϬϬϬ
;ϭϮϵ͕ϬϬϬͿ
Ψϯϵ͕ϬϬϬ͕ϬϬϬ

Ψϯϵ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

Ψϯϵ͕ϬϬϬ͕ϬϬϬ

Ψϱϲ͕ϯϴϯ͕ϲϬϬ

ΨϬ

ΨϬ

Ψϱϲ͕ϯϴϯ͕ϲϬϬ

ΨϬ

ϭϭϱ͕ϳϮϭ͕ϭϬϬ
ϱϴ͕ϯϮϮ͕ϰϬϬ
;ϱϴ͕ϯϮϮ͕ϰϬϬͿ
Ψϭϭϱ͕ϳϮϭ͕ϭϬϬ



ϭϭϱ͕ϳϮϭ͕ϭϬϬ
ϱϴ͕ϯϮϮ͕ϰϬϬ
;ϱϴ͕ϯϮϮ͕ϰϬϬͿ
Ψϭϭϱ͕ϳϮϭ͕ϭϬϬ

ΨϬ
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,͘͘ϲ
;ĂƐĞƵĚŐĞƚͿ






&DWƌŝƐŽŶWƌŽũĞĐƚ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&DWƌŝƐŽŶWƌŽũĞĐƚ&ƵŶĚdŽƚĂů

ϰϲ͕ϬϬϬ͕ϬϬϬ
ϴϯϯ͕ϯϬϬ
;ϮϬϭ͕ϱϭϱ͕ϬϬϬͿ
ϭϭϮ͕ϯϳϴ͕ϮϬϬ
;ϳϵ͕ϲϵϲ͕ϱϬϬͿ
;ΨϭϮϮ͕ϬϬϬ͕ϬϬϬͿ

^KĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^KĂƉŝƚĂůWƌŽũĞĐƚƐ&ƵŶĚdŽƚĂů

ϯ͕ϮϬϲ͕ϰϬϬ
;ϭϭ͕ϱϱϴ͕ϲϬϬͿ
;ϭϭ͕ϴϴϱ͕ϬϬϬͿ
;ΨϮϬ͕Ϯϯϳ͕ϮϬϬͿ
;ΨϮϲ͕ϱϭϲ͕ϭϬϬͿ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ
ϲϳ͕ϬϬϬ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů

Ψϲϳ͕ϬϬϬ͕ϬϬϬ

ϲϳ͕ϬϬϬ͕ϬϬϬ
ϰϲ͕ϬϬϬ͕ϬϬϬ
ϴϯϯ͕ϯϬϬ
;ϮϬϭ͕ϱϭϱ͕ϬϬϬͿ
ϭϭϮ͕ϯϳϴ͕ϮϬϬ
;ϳϵ͕ϲϵϲ͕ϱϬϬͿ
;Ψϱϱ͕ϬϬϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

ϯ͕ϮϬϲ͕ϰϬϬ
;ϭϭ͕ϱϱϴ͕ϲϬϬͿ
;ϭϭ͕ϴϴϱ͕ϬϬϬͿ
;ΨϮϬ͕Ϯϯϳ͕ϮϬϬͿ

ΨϬ

Ψϲϳ͕ϬϬϬ͕ϬϬϬ

ΨϰϬ͕ϰϴϯ͕ϵϬϬ

ΨϬ













ĂƉŝƚĂůƵĚŐĞƚdŽƚĂů
ϱ dƌĂŶƐƉŽƌƚĂƚŝŽŶ
d/&ŽĨϮϬϬϱ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
d/&ŽĨϮϬϬϱdŽƚĂů

ϰϭϬ͕ϭϬϬ
Ϯ͕ϲϳϬ͕ϳϬϬ
ϭϴϭ͕ϱϵϭ͕ϱϬϬ
ϯϲϵ͕ϭϳϭ͕ϳϬϬ
;ϯϱϬ͕ϳϴϱ͕ϳϬϬͿ
ΨϮϬϯ͕Ϭϱϴ͕ϯϬϬ

ΨϬ

ΨϬ

ϰϭϬ͕ϭϬϬ
Ϯ͕ϲϳϬ͕ϳϬϬ
ϭϴϭ͕ϱϵϭ͕ϱϬϬ
ϯϲϵ͕ϭϳϭ͕ϳϬϬ
;ϯϱϬ͕ϳϴϱ͕ϳϬϬͿ
ΨϮϬϯ͕Ϭϱϴ͕ϯϬϬ

ΨϮϬϯ͕Ϭϱϴ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϮϬϯ͕Ϭϱϴ͕ϯϬϬ

ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐdŽƚĂů

Ψϭϳϲ͕ϱϰϮ͕ϮϬϬ

ΨϬ

Ψϲϳ͕ϬϬϬ͕ϬϬϬ

ΨϮϰϯ͕ϱϰϮ͕ϮϬϬ

'ƌĂŶĚdŽƚĂů

ΨϮϯϱ͕ϲϵϱ͕ϮϬϬ

Ψϯϲ͕Ϯϭϲ͕ϬϬϬ

Ψϳϭ͕ϬϬϬ͕ϲϬϬ

ΨϯϰϮ͕ϵϭϭ͕ϴϬϬ

dƌĂŶƐƉŽƌƚĂƚŝŽŶdŽƚĂů
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/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ƵŝůĚŵĞƌŝĐĂŽŶĚ^ƵďƐŝĚǇ
ƵŝůĚŵĞƌŝĐĂŽŶĚ^ƵďƐŝĚǇ
ƵŝůĚŵĞƌŝĐĂŽŶĚ^ƵďƐŝĚǇ

ŐĞŶĐǇEĂŵĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ

Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϭϵ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϭϵ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϭϵ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϭϵ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϭϵ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϭϵ
Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϭϵ

Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ

&ĞĚĞƌĂů&ƵŶĚŝŶŐͲdƌĂŝŶŝŶŐ
&ĞĚĞƌĂů&ƵŶĚŝŶŐͲdƌĂŝŶŝŶŐ

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲdƌĂŶƐƉŽƌƚĂƚŝŽŶ
:Z/^ŽĐŝĂů^ĞƌǀŝĐĞƐĂƚĂŽŽƌĚŝŶĂƚŝŽŶ^ǇƐƚ͘
>ĂƉƐŝŶŐĂůĂŶĐĞƐͲhKdŶŐŝŶĞĞƌŝŶŐ^Ğƌǀ͘
>ĂƉƐŝŶŐĂůĂŶĐĞƐͲhKdŶŐŝŶĞĞƌŝŶŐ^Ğƌǀ͘

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dĞĐŚ^ĞƌǀŝĐĞƐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

EŽŶůĂƉƐŝŶŐĂůĂŶĐĞƐͲ&ŝŶĂŶĐĞĚŵŝŶ͘
EŽŶůĂƉƐŝŶŐĂůĂŶĐĞƐͲ&ŝŶĂŶĐĞĚŵŝŶ͘

ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ

WŽƐƚŽŶǀŝĐƚŝŽŶĞĨĞŶƐĞZĞĂůůŽĐĂƚŝŽŶ
WŽƐƚĂů&ĂĐŝůŝƚŝĞƐĂŶĚ'ŽǀĞƌŶŵĞŶƚ^ĞƌǀŝĐĞƐ
WŽƐƚĂů&ĂĐŝůŝƚŝĞƐĂŶĚ'ŽǀĞƌŶŵĞŶƚ^ĞƌǀŝĐĞƐ

ĚŵŝŶ^ĞƌǀŝĐĞƐ
dĞĐŚ^ĞƌǀŝĐĞƐ
dĞĐŚ^ĞƌǀŝĐĞƐ

ZĞĚŝƌĞĐƚƵĚŐĞƚ^ĂǀŝŶŐƐƚŽWƌŝƐŽŶZĞůŽĐĂƚ͘
ZĞƐƚŽƌĞ&DWƌŽũ͘DĂŶĂŐĞƌƐƚŽĂƉ͘/ŵƉ͘
ZĞƐƚŽƌĞ&DWƌŽũ͘DĂŶĂŐĞƌƐƚŽĂƉ͘/ŵƉ͘

ĂƉŝƚĂůƵĚŐĞƚ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ

dĞůĞǁŽƌŬ/ŶŝƚŝĂƚŝǀĞ
dƌĂŶƐƉĂƌĞŶĐǇtĞďƐŝƚĞdƌĂŶƐĨĞƌ
dƌĂŶƐƉĂƌĞŶĐǇtĞďƐŝƚĞdƌĂŶƐĨĞƌ

ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ

hKd&d&ƵŶĚŝŶŐdƌĂŶƐĨĞƌƐ
hKd&d&ƵŶĚŝŶŐdƌĂŶƐĨĞƌƐ
hKd&d&ƵŶĚŝŶŐdƌĂŶƐĨĞƌƐ

dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ

ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
WŽƐƚŽŶǀŝĐƚŝŽŶĞĨĞŶƐĞZĞĂůůŽĐĂƚŝŽŶ
dĞůĞǁŽƌŬ/ŶŝƚŝĂƚŝǀĞ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ŝƐĂƐƚĞƌZĞĐŽǀĞƌǇ&ƵŶĚĚũƵƐƚŵĞŶƚ
tŽƌŬĞƌΖƐŽŵƉ͘ƚŽ>ŝĂďŝůŝƚǇWƌŽŐƌĂŵdƌĂŶƐ͘
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ
ƵŝůĚŵĞƌŝĐĂŽŶĚ^ƵďƐŝĚǇ
WŽƐƚŽŶǀŝĐƚŝŽŶĞĨĞŶƐĞZĞĂůůŽĐĂƚŝŽŶ
dĞůĞǁŽƌŬ/ŶŝƚŝĂƚŝǀĞ
ĂƉŝƚĂůWƌŽũĞĐƚ&ƵŶĚƐ
^͘͘ϯϬϬϭ͕WƌŝƐŽŶŽŶƐƚƌƵĐƚŝŽŶĂƐŚ&ƵŶĚ͘
'ƌĂŶĚdŽƚĂů

>ŝŶĞ/ƚĞŵEĂŵĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ
Ğďƚ^ĞƌǀŝĐĞ

^͘͘Ϯ
ϰϭ
&ĞĚĞƌĂů
^͘͘Ϯ
ϰϭ
'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϰϭ
dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕ƵŝůĚŵĞƌŝĐĂŽŶĚ^ƵďƐŝĚǇ
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϰϭ
'ĞŶĞƌĂůϭǆ
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϰϭ
ĞŐ͘Ăů͘
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϰϭ
ĞĚ͘ƌĞĚŝƚ
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϰϭ
ŶĚĂů͘
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϰϭ
&ĞĚĞƌĂů
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϰϭ
dƌĂŶƐƉ͘/ŶǀĞƐƚ
Ğďƚ^ĞƌǀŝĐĞ
^͘͘Ϯ
ϰϭ
dƌĂŶƐƉ͘^ƉĞĐ͘
^ƵďƚŽƚĂů͕Ğďƚ^ĞƌǀŝĐĞĚũƵƐƚŵĞŶƚƐ&zϮϬϭϵ
ŽŶƐƚƌƵĐƚŝŽŶDŐƚ
^͘͘Ϯ
ϰϰ
&ĞĚĞƌĂů
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϰϳ
&ĞĚĞƌĂů
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů&ƵŶĚŝŶŐͲdƌĂŝŶŝŶŐ
ĞƌŽŶĂƵƚŝĐƐ
^͘͘Ϯ
ϰϯ
dƌĂŶƐƉ͘^ƉĞĐ͘
ŚŝĞĨ/ŶĨŽKĨĐƌ
^͘͘Ϯ
ϰϮ
'ĞŶĞƌĂůϭǆ
ŶŐŝŶĞĞƌŝŶŐ^ǀĐƐ
^͘͘Ϯ
ϰϱ
dƌĂŶƐƉ͘
ŶŐŝŶĞĞƌŝŶŐ^ǀĐƐ
^͘͘ϯ
ϮϬ
dƌĂŶƐƉ͘
^ƵďƚŽƚĂů͕>ĂƉƐŝŶŐĂůĂŶĐĞƐͲhKdŶŐŝŶĞĞƌŝŶŐ^Ğƌǀ͘
&ŝŶĂŶĐĞĚŵŝŶ
^͘͘Ϯ
ϯϴ
'ĞŶĞƌĂůϭǆ
&ŝŶĂŶĐĞĚŵŝŶ
^͘͘Ϯ
ϯϴ
ŶĚĂů͘
^ƵďƚŽƚĂů͕EŽŶůĂƉƐŝŶŐĂůĂŶĐĞƐͲ&ŝŶĂŶĐĞĚŵŝŶ͘
WŽƐƚŽŶǀ/ŶĚĨ
^͘͘Ϯ
ϯϵ
'ĞŶĞƌĂůϭǆ
ŚŝĞĨ/ŶĨŽKĨĐƌ
^͘͘Ϯ
ϰϮ
'ĞŶĞƌĂůϭǆ
ŚŝĞĨ/ŶĨŽKĨĐƌ
^͘͘Ϯ
ϰϮ
ŶĚĂů͘
^ƵďƚŽƚĂů͕WŽƐƚĂů&ĂĐŝůŝƚŝĞƐĂŶĚ'ŽǀĞƌŶŵĞŶƚ^ĞƌǀŝĐĞƐ
ĂƉĞǀͲKƚŚĞƌ^ƚ'Žǀ ,͘͘ϲ
ϭϰ
ZĞƐƚƌŝĐƚĞĚϭǆ
&DĚŵŝŶ
,͘͘ϲ
ϯ
ĚƵĐĂƚŝŽŶϭǆ
&DĚŵŝŶ
,͘͘ϲ
ϯ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ZĞƐƚŽƌĞ&DWƌŽũ͘DĂŶĂŐĞƌƐƚŽĂƉ͘/ŵƉ͘
ǆĞĐŝƌĞĐƚŽƌ
^͘͘Ϯ
ϯϳ
'ĞŶĞƌĂůϭǆ
ǆĞĐŝƌĞĐƚŽƌ
^͘͘Ϯ
ϯϳ
'ĞŶĞƌĂůϭǆ
&ŝŶĂŶĐĞĚŵŝŶ
^͘͘Ϯ
ϯϴ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕dƌĂŶƐƉĂƌĞŶĐǇtĞďƐŝƚĞdƌĂŶƐĨĞƌ
ŶŐŝŶĞĞƌŝŶŐ^ǀĐƐ
^͘͘Ϯ
ϰϱ
dƌĂŶƐƉ͘
ZĞŐŝŽŶDŐƚ
^͘͘Ϯ
ϰϲ
dƌĂŶƐƉ͘
^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϰϳ
dƌĂŶƐƉ͘
^ƵďƚŽƚĂů͕hKd&d&ƵŶĚŝŶŐdƌĂŶƐĨĞƌƐ

ĚŵŝŶ^ĞƌǀŝĐĞƐ
ĚŵŝŶ^ĞƌǀŝĐĞƐ

^ƚĞďƚŽůů&Ě
^ƚĞďƚŽůů&Ě

^͘͘Ϯ
^͘͘Ϯ

ϭϬϮ
ϭϬϮ

ŶĚĂů͘
ŶĚĂů͘

ZĞƐƚĐyĨƌ/''
ZĞƐƚĐyĨƌ/''

^ƚĂƚĞŝƐĂƐƚĞƌZĞĐŽǀĞƌ
ZŝƐŬDŐƚͲ>ŝĂďŝůŝƚǇ

^͘͘ϯ
^͘͘Ϯ

ϱϳ
ϭϭϮ

'ĞŶĞƌĂůϭǆ
/^&

ZĞǀyĨĞƌƐ/''
ZĞǀyĨĞƌƐ/''
ZĞǀyĨĞƌƐ/''

'ĞŶ&ƵŶĚ/''
'ĞŶ&ƵŶĚ/''
'ĞŶ&ƵŶĚ/''

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϭϭϳ
ϭϭϳ
ϭϭϳ

ĞŐ͘Ăů͘
^Ɖ͘ZĞǀĞŶƵĞ
^Ɖ͘ZĞǀĞŶƵĞ

ĂƉŝƚĂůƵĚŐĞƚ

WƌŝƐŽŶWƌŽũ&ƵŶĚ

^͘͘ϯϬϬϭ

ϭ

'ĞŶĞƌĂůϭǆ

ŵŽƵŶƚ
ϲϭ͕ϬϬϬ
ϲϭ͕ϬϬϬ
;ϲϭ͕ϬϬϬͿ
Ψϲϭ͕ϬϬϬ
;ϰ͕Ϯϭϳ͕ϮϬϬͿ
ϰϮ͕ϵϰϰ͕ϭϬϬ
ϭ͕ϰϮϱ͕ϬϬϬ
;ϭϯ͕ϴϯϵ͕ϰϬϬͿ
ϭϭ͕ϯϬϬ
ϱ͕ϴϱϰ͕ϰϬϬ
;ϭ͕ϯϬϬͿ
ΨϯϮ͕ϭϳϲ͕ϵϬϬ
;ϱϬϬ͕ϬϬϬͿ
ϱϬϬ͕ϬϬϬ
ΨϬ
ϭϮϰ͕ϳϬϬ
;ϲϭ͕ϵϬϬͿ
;ϮϮϱ͕ϬϬϬͿ
ϮϮϱ͕ϬϬϬ
ΨϬ
;ϳϮϱ͕ϬϬϬͿ
ϳϮϱ͕ϬϬϬ
ΨϬ
ϭϬϬ͕ϬϬϬ
;ϭϰϵ͕ϰϬϬͿ
ϭϰϵ͕ϰϬϬ
ΨϬ
;ϰϲ͕ϬϬϬ͕ϬϬϬͿ
Ϯϲϳ͕ϱϬϬ
Ϯϲϳ͕ϱϬϬ
Ψϱϯϱ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
ϲ͕ϴϬϬ
;ϭϮϳ͕ϱϬϬͿ
;ΨϭϮϬ͕ϳϬϬͿ
ϱϯϭ͕ϵϬϬ
ϭϭϰ͕ϲϬϬ
;ϲϰϲ͕ϱϬϬͿ
ΨϬ
ϭϬϬ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
ϯ͕ϳϳϱ͕ϲϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
ϲϭ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
ϲϳ͕ϬϬϬ͕ϬϬϬ
Ψϲϭ͕ϳϱϭ͕ϲϬϬ
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ƉƉƌŽƉƌŝĂƟŽŶƐ^ƵďĐŽŵŵŝƩĞĞ
^ĞŶĂƚŽƌƐ

ZĞƉƌĞƐĞŶƚĂƟǀĞƐ

ĂǀŝĚ,ŝŶŬŝŶƐ͕ŚĂŝƌ
ŽŶ/ƉƐŽŶ
:ĂŶŝ/ǁĂŵŽƚŽ
ZĂůƉŚKŬĞƌůƵŶĚ
^ĐŽƩ^ĂŶĚĂůů
ĂŶŝĞůdŚĂƚĐŚĞƌ
ZŽŶĂůĚtŝŶƚĞƌƚŽŶ

^ƚĞǁĂƌƚĂƌůŽǁ͕ŚĂŝƌ
^ĐŽƩŚĞǁ͕sŝĐĞͲŚĂŝƌ
ĂƌůůďƌĞĐŚƚ
<ĂǇŚƌŝƐƚŽīĞƌƐŽŶ
^ƚĞƉŚĞŶ,ĂŶĚǇ
^ƵǌĂŶŶĞ,ĂƌƌŝƐŽŶ
<ĂƌĞŶ<ǁĂŶ
WŚŝů>ǇŵĂŶ
>ĞĞWĞƌƌǇ
ĂƐĞǇ^ŶŝĚĞƌ
<ĞǀĞŶ^ƚƌĂƩŽŶ
>ŽŐĂŶtŝůĚĞ

^ƚĂī
/ǀĂŶũĂŵďŽǀ
dŝŵŽƚŚǇŝŶĞŚĂƌƚ
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EZĚŵŝŶŝƐƚƌĂƚŝŽŶ
dŚĞEZĚŵŝŶŝƐƚƌĂƚŝŽŶůŝŶĞŝƚĞŵĚĞǀĞůŽƉƐ͕
ŝŵƉůĞŵĞŶƚƐ͕ĂŶĚĐŽŽƌĚŝŶĂƚĞƐƚŚĞŵĂŶĂŐĞŵĞŶƚŽĨ
hƚĂŚΖƐŶĂƚƵƌĂůƌĞƐŽƵƌĐĞƐ͘dŚĞĨƵŶĐƚŝŽŶƐǁŝƚŚŝŶƚŚŝƐ
ůŝŶĞŝƚĞŵŝŶĐůƵĚĞ͗ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKĨĨŝĐĞ͕
&ŝŶĂŶĐĞ͕ƵĚŝƚŝŶŐ͕WƵďůŝĐĨĨĂŝƌƐ͕>ĂǁŶĨŽƌĐĞŵĞŶƚ͕
ĂŶĚ>ĂŬĞŽŵŵŝƐƐŝŽŶƐ͘

/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞĨŽƌEZ
ĚŵŝŶŝƐƚƌĂƚŝŽŶŝŶĐůƵĚĞ͗
x ĞĂƌ>ĂŬĞZĞŐŝŽŶĂůŽŵŵŝƐƐŝŽŶͲͲΨϱϬ͕ϬϬϬƚŽ
ŝŶĐƌĞĂƐĞƚŚĞƐƵƉƉŽƌƚƚŽƚŚĞĐŽŵŵŝƐƐŝŽŶ͘

^hKDD/ddKsZs/t

dŚĞEĂƚƵƌĂůZĞƐŽƵƌĐĞƐ͕ŐƌŝĐƵůƚƵƌĞ͕ĂŶĚ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇƉƉƌŽƉƌŝĂƚŝŽŶƐ
^ƵďĐŽŵŵŝƚƚĞĞĐŽŶƐŝĚĞƌƐďƵĚŐĞƚĂƌǇŝƐƐƵĞƐƌĞůĂƚĞĚƚŽ
hƚĂŚΖƐŶĂƚƵƌĂůƌĞƐŽƵƌĐĞƐ͕ĂŐƌŝĐƵůƚƵƌĞ͕ĂŶĚ
ĞŶǀŝƌŽŶŵĞŶƚ͘dŚĞƐĞďƵĚŐĞƚŝƐƐƵĞƐŽĨƚĞŶƉƌŽǀŝĚĞƚŚĞ
ĨƌĂŵĞǁŽƌŬĨŽƌƉŽůŝĐǇĚĞĐŝƐŝŽŶƐĨŽƌƚŚĞďĞƐƚƵƐĞĂŶĚ
ƉƌĞƐĞƌǀĂƚŝŽŶŽĨĂŝƌ͕ůĂŶĚ͕ĂŶĚǁĂƚĞƌŝŶhƚĂŚ͘


dŚĞ^ƵďĐŽŵŵŝƚƚĞĞƌĞǀŝĞǁƐĂŶĚĂƉƉƌŽǀĞƐƚŚĞ
ďƵĚŐĞƚƐĨŽƌƚŚĞĨŽůůŽǁŝŶŐĂŐĞŶĐŝĞƐ͗
x ĞƉĂƌƚŵĞŶƚŽĨEĂƚƵƌĂůZĞƐŽƵƌĐĞƐ;EZͿ͖
x ĞƉĂƌƚŵĞŶƚŽĨŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ;YͿ͖
x ĞƉĂƌƚŵĞŶƚŽĨŐƌŝĐƵůƚƵƌĞĂŶĚ&ŽŽĚ;&Ϳ͖
x ^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ>ĂŶĚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ;^/d>Ϳ͖
x WƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐKĨĨŝĐĞ;W>WKͿ͖
ĂŶĚ
x KĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ;KͿ͘

DĂũŽƌďƵĚŐĞƚĂƌǇĐŽŶƐŝĚĞƌĂƚŝŽŶƐŽĨƚŚĞ
^ƵďĐŽŵŵŝƚƚĞĞĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ
ŝŶĐůƵĚĞĚ͗ĂŝƌƋƵĂůŝƚǇ͕ĐĂƚĂƐƚƌŽƉŚŝĐĨŝƌĞ͕ĂŶĚǁĂƚĞƌ͘


















EdhZ>Z^KhZ^
dŚĞĞƉĂƌƚŵĞŶƚŽĨEĂƚƵƌĂůZĞƐŽƵƌĐĞƐ;EZͿƐĞƌǀĞƐ
ĂƐĂŶƵŵďƌĞůůĂŽƌŐĂŶŝǌĂƚŝŽŶ͕ďƌŝŶŐŝŶŐƚŽŐĞƚŚĞƌ
ƐĞǀĞƌĂůĞŶƚŝƚŝĞƐŽĨƐƚĂƚĞŐŽǀĞƌŶŵĞŶƚƚŚĂƚĂĨĨĞĐƚƚŚĞ
^ƚĂƚĞΖƐŶĂƚƵƌĂůƌĞƐŽƵƌĐĞƐ͘




dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĨŽƌEZ
ĚŵŝŶŝƐƚƌĂƚŝŽŶĂƐĨŽůůŽǁƐ͗

ZĞƋƵŝƌĞƐĂŐĞŶĐǇƚŽƐƵďŵŝƚƉƌŽƉŽƐĞĚƉĞƌĨŽƌŵĂŶĐĞ
ŵĞĂƐƵƌĞƐƚŽ>&ĂŶĚƌĞƉŽƌƚƚŽƚŚĞƐƵďĐŽŵŵŝƚƚĞĞŽŶ
ĂůůŶĞǁĨƵŶĚŝŶŐĞǆĐĞĞĚŝŶŐΨϮϬ͕ϬϬϬĂƉƉƌŽƉƌŝĂƚĞĚ
ĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͘ůƐŽ͕ƌĞƋƵŝƌĞĚƚŚĞ
ĚĞƉĂƌƚŵĞŶƚƚŽƚƌĂŶƐĨĞƌΨϱϬ͕ϬϬϬƚŽƚŚĞĞĂƌ>ĂŬĞ
ŽŵŵŝƐƐŝŽŶĂƐĂŽŶĞͲƚŽͲŽŶĞŵĂƚĐŚǁŝƚŚĨƵŶĚƐ
ƉƌŽǀŝĚĞĚďǇƚŚĞ^ƚĂƚĞŽĨ/ĚĂŚŽ͘;^͘͘ϱ͕/ƚĞŵϲϮͿ

EZWĂƐƐdŚƌŽƵŐŚ
dŚĞ>ĞŐŝƐůĂƚƵƌĞĐƌĞĂƚĞĚƚŚĞEZWĂƐƐdŚƌŽƵŐŚůŝŶĞ
ŝƚĞŵƚŽďĞƚƚĞƌƚƌĂĐŬĨƵŶĚŝŶŐŝŶƚĞŶĚĞĚƚŽďĞƉĂƐƐĞĚ
ŽŶƚŽŽƵƚƐŝĚĞĞŶƚŝƚŝĞƐ͘

dŚĞŝƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x ĞĚĂƌsĂůůĞǇtĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶΘ^ƵƉƉůǇ
^ƚƵĚǇͲͲΨϮϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿĨŽƌƐƚƵĚŝĞƐƚŽŝŵƉƌŽǀĞĂƋƵŝĨĞƌ
ƐƵƐƚĂŝŶĂďŝůŝƚǇĂŶĚŐƌŽǁƚŚ͖
x hŶƵƐĞĚ&ƵŶĚŝŶŐĨŽƌŽŵŵĞƌĐĞůĂƵƐĞ>ĞŐĂů
ŚĂůůĞŶŐĞͲͲ;Ψϭ͕ϲϱϬ͕ϬϬϬͿŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿƚŽĞůŝŵŝŶĂƚĞƚŚĞŽƌŝŐŝŶĂů
ĂƉƉƌŽƉƌŝĂƚŝŽŶ͖
x tŽůĨĞůŝƐƚŝŶŐͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿĂŶĚΨϭ͘ϱŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌ
ĐŽŶƚŝŶƵĂƚŝŽŶŽĨƚŚĞĐŽŶƚƌĂĐƚ͖
x hƚĂŚΖƐ,ŽŐůĞŽŽͲͲΨϱϬϬ͕ϬϬϬĨŽƌŝŶĐƌĞĂƐĞĚ
ĨŝŶĂŶĐŝĂůƐƵƉƉŽƌƚĨŽƌƚŚĞǌŽŽ͖
x hƚĂŚŽƵŶƚǇtŝůĚĨŝƌĞZĞŚĂďŝůŝƚĂƚŝŽŶͲͲΨϯ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿƚŽ
ĂƐƐŝƐƚǁŝƚŚƚŚĞĚĂŵĂŐĞƐĨƌŽŵƚŚĞŽĂů,ŽůůŽǁ͕



Office of the Legislative Fiscal Analyst

6-3

Natural Resources, Agriculture, and Environmental Quality

Budget of the State of Utah



x






WŽůĞƌĞĞŬ͕ĂŶĚĂůĚDŽƵŶƚĂŝŶĨŝƌĞƐŝŶhƚĂŚ
ŽƵŶƚǇ͖ĂŶĚ
DƵĚĚǇƌĞĞŬ/ƌƌŝŐĂƚŝŽŶŽŵƉĂŶǇWŝƉĞůŝŶĞͲͲ
ΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĨŽƌ
ƚŚĞĐŽŵƉůĞƚŝŽŶŽĨĂϯ͘ϲͲŵŝůĞƉƌĞƐƐƵƌŝǌĞĚ
ƉŝƉĞůŝŶĞƚŽƚŚĞĨĂƌŵƐĂŶĚƌĞƐŝĚĞŶƚƐŽĨDŽŽƌĞ͕
hƚĂŚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌƚŚĞEZWĂƐƐdŚƌŽƵŐŚůŝŶĞŝƚĞŵ͗




ZĞƋƵŝƌĞƐĂƚƌĂŶƐĨĞƌŽĨΨϲϱϬ͕ϬϬϬƚŽtŽŽĚůĂŶĚ,ŝůůƐ
ŝƚǇĂŶĚΨϮϱϬ͕ϬϬϬƚŽůŬZŝĚŐĞŝƚǇ͘;^͘͘Ϯ͕/ƚĞŵϴϴͿ




ƵŝůĚŝŶŐKƉĞƌĂƚŝŽŶƐ
dŚĞĞƉĂƌƚŵĞŶƚŽĨEĂƚƵƌĂůZĞƐŽƵƌĐĞƐďƵŝůĚŝŶŐĂƚ
ϭϱϵϰtĞƐƚEŽƌƚŚdĞŵƉůĞǁĂƐĐŽŵƉůĞƚĞĚŝŶ&zϭϵϵϲ͘
dŚĞďƵŝůĚŝŶŐǁĂƐĨŝŶĂŶĐĞĚƚŚƌŽƵŐŚĂƌĞǀĞŶƵĞďŽŶĚ
;ΨϵϴϬ͕ϬϬϬƉĞƌǇĞĂƌͿ͕ǁŚŝĐŚǁĂƐƉĂŝĚŽĨĨŝŶ&zϮϬϭϵ͘
dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƵƚŚŽƌŝǌĞĚƚŚĞĚĞƉĂƌƚŵĞŶƚƚŽƌĞͲ
ƉƵƌƉŽƐĞƚŚĞΨϵϴϬ͕ϬϬϬŽŶŐŽŝŶŐĨŽƌĞǆƉĞĚŝƚŝŶŐƚŚĞ
ƌĞƉĂǇŵĞŶƚŽĨƚŚĞůŽĂŶƐĨŽƌƚŚĞEZZĞŐŝŽŶĂůKĨĨŝĐĞƐ
ŝŶZŝĐŚĨŝĞůĚĂŶĚĞĚĂƌŝƚǇ͘dŚŝƐǁŽƵůĚĂůůŽǁƚŚĞ
ůŽĂŶƐƚŽďĞƉĂŝĚŽĨĨďǇ&zϮϬϮϱ͘









^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶ
dŚĞƉƵƌƉŽƐĞŽĨƚŚĞ^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶůŝŶĞŝƚĞŵŝƐƚŽ
ƉƌĞǀĞŶƚĂŶǇƉůĂŶƚŽƌĂŶŝŵĂůƐƉĞĐŝĞƐĨƌŽŵďĞŝŶŐ
ĂĚĚĞĚƚŽƚŚĞŶĚĂŶŐĞƌĞĚ^ƉĞĐŝĞƐ>ŝƐƚ͕ĂŶĚƚŽƉƵƌƐƵĞ
ĂĐƚŝŽŶƐƚŚĂƚǁŝůůĂůůŽǁƚŚĞĚĞůŝƐƚŝŶŐŽĨƚŚƌĞĂƚĞŶĞĚŽƌ
ĞŶĚĂŶŐĞƌĞĚƐƉĞĐŝĞƐŝŶhƚĂŚ͘

tĂƚĞƌƐŚĞĚ
^ŝŶĐĞϮϬϬϱ͕EZŚĂƐǁŽƌŬĞĚŽŶŝŵƉƌŽǀŝŶŐhƚĂŚΖƐ
ǁĂƚĞƌƐŚĞĚ͘dŚƌŽƵŐŚŝƚƐtĂƚĞƌƐŚĞĚƉƌŽŐƌĂŵ͕ƚŚĞ
ĚĞƉĂƌƚŵĞŶƚƉĂƌƚŶĞƌƐǁŝƚŚŽƚŚĞƌƐƚĂƚĞ͕ĨĞĚĞƌĂů͕ĂŶĚ
ƉƌŝǀĂƚĞŽƌŐĂŶŝǌĂƚŝŽŶƐƚŽĂĐĐŽŵƉůŝƐŚŝƚƐŐŽĂůƐ͘

/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x &ŝƌĞZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚͲͲΨϮ͘ϳŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
ĂŶĚ;Ψϭ͘ϳŵŝůůŝŽŶͿŽŶŐŽŝŶŐƚŽƌĞŚĂďŝůŝƚĂƚĞ
ďƵƌŶĞĚĂƌĞĂƐ͖ĂŶĚ
x tĂƚĞƌĞǀĞůŽƉŵĞŶƚ&ƵŶĚͲͲΨϮ͘ϬŵŝůůŝŽŶĨŽƌ
ǁĂƚĞƌĚĞǀĞůŽƉŵĞŶƚƉƌŽũĞĐƚƐŽŶďŽƚŚƉƌŝǀĂƚĞĂŶĚ
ƉƵďůŝĐůĂŶĚƐ͘
















dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌƚŚĞtĂƚĞƌƐŚĞĚůŝŶĞŝƚĞŵ͗

ŝƌĞĐƚĞĚΨϭ͘ϬŵŝůůŝŽŶƚŽďĞƵƐĞĚĨŽƌhƚĂŚŽƵŶƚǇ
ǁŝůĚĨŝƌĞƌĞŚĂďŝůŝƚĂƚŝŽŶƉƌŽũĞĐƚƐ͘;^͘͘Ϯ͕/ƚĞŵϵϯͿ

ŝƌĞĐƚĞĚƚŚĞtĂƚĞƌĞǀĞůŽƉŵĞŶƚ&ƵŶĚďĞƵƐĞĚĨŽƌ
ƉƌŽũĞĐƚƐďĞŶĞĨŝƚŝŶŐďŽƚŚǁŝůĚůŝĨĞĂŶĚůŝǀĞƐƚŽĐŬ͘;^͘͘ϯ͕
/ƚĞŵϮϰϯͿ

&ŽƌĞƐƚƌǇ͕&ŝƌĞ͕ĂŶĚ^ƚĂƚĞ>ĂŶĚƐ
dŚĞŝǀŝƐŝŽŶŽĨ&ŽƌĞƐƚƌǇ͕&ŝƌĞĂŶĚ^ƚĂƚĞ>ĂŶĚƐ;&&^>Ϳ
ŵĂŶĂŐĞƐhƚĂŚΖƐƐŽǀĞƌĞŝŐŶůĂŶĚƐĂŶĚƉƌŽǀŝĚĞƐ
ĨŽƌĞƐƚƌǇĐŽŶƐĞƌǀĂƚŝŽŶĂŶĚĨŝƌĞĐŽŶƚƌŽůĂĐƚŝǀŝƚŝĞƐŽŶ
ŶŽŶͲĨĞĚĞƌĂůĨŽƌĞƐƚ͕ƌĂŶŐĞ͕ĂŶĚǁĂƚĞƌƐŚĞĚůĂŶĚƐ͘
ůƚŚŽƵŐŚƚŚĞƌĞĂƌĞŶŽƐƚĂƚĞĨŽƌĞƐƚƐ͕ĂƉƉƌŽǆŝŵĂƚĞůǇ
ϯϬƉĞƌĐĞŶƚŽĨhƚĂŚŝƐŶŽŶͲĨĞĚĞƌĂůůĂŶĚ͕ůĞĂǀŝŶŐĂ
ƐŝǌĞĂďůĞĂƌĞĂŽŶǁŚŝĐŚƚŚĞĚŝǀŝƐŝŽŶĂĚŵŝŶŝƐƚĞƌƐƚŚĞ
^ƚĂƚĞΖƐĨŽƌĞƐƚƌǇůĂǁƐ͘

dŚĞŝƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x ^ƵƉƉƌĞƐƐŝŽŶĂŶĚZĞŵĞĚŝĂƚŝŽŶŽƐƚƐͲͲΨϭϵ͘ϴ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĨŽƌ
ǁŝůĚůĂŶĚĨŝƌĞƐƵƉƉƌĞƐƐŝŽŶĂŶĚƌĞƐĞĞĚŝŶŐĐŽƐƚƐ
ĚƵƌŝŶŐƚŚĞϮϬϭϴĨŝƌĞƐĞĂƐŽŶ͖
x ĂƚĂƐƚƌŽƉŚŝĐtŝůĚĨŝƌĞZĞĚƵĐƚŝŽŶ^ƚƌĂƚĞŐǇͲͲΨϭ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ^ŽǀĞƌĞŝŐŶ>ĂŶĚƐ
DĂŶĂŐĞŵĞŶƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚĨŽƌ
ŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨƚŚĞ^ƚĂƚĞΖƐĂƚĂƐƚƌŽƉŚŝĐ
tŝůĚĨŝƌĞZĞĚƵĐƚŝŽŶ^ƚƌĂƚĞŐǇ͖
x ĂƚĂƐƚƌŽƉŚŝĐtŝůĚĨŝƌĞZĞĚƵĐƚŝŽŶ^ƚƌĂƚĞŐǇĂŶĚ
ƵƐŝŶĞƐƐ/ŶĐĞŶƚŝǀĞͲͲΨϮ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌ
ŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨƚŚĞƐƚƌĂƚĞŐǇǁŝƚŚĂŶ
ĞŵƉŚĂƐŝƐŽŶĨŽƌĞƐƚͲǁŽƌŬĞƌĂŶĚĨŽƌĞƐƚͲƉƌŽĚƵĐƚ
ďƵƐŝŶĞƐƐĚĞǀĞůŽƉŵĞŶƚ͖
x 'ƌĞĂƚ^Ăůƚ>ĂŬĞZĞƐĞĂƌĐŚͲͲΨϰϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ
ĨƌŽŵƚŚĞƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚĂŶĚΨϭϬϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞĨŽƌƌĞƐĞĂƌĐŚŽŶĐŚĂŶŐŝŶŐƚŚĞƐĂůŝŶŝƚǇůĞǀĞůƐ
ŽŶƚŚĞ'ƌĞĂƚ^Ăůƚ>ĂŬĞ͖
x ^ƚƌĂƚĞŐŝĐĂŶĚdĂƌŐĞƚĞĚ&ŽƌĞƐƚ&ŝƌĞdƌĞĂƚŵĞŶƚ
ĂŶĚDŝƚŝŐĂƚŝŽŶͲͲΨϮ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌ
ŵĞĐŚĂŶŝĐĂůƚƌĞĂƚŵĞŶƚŽĨƚĂƌŐĞƚĞĚƐĞĐƚŝŽŶƐŽĨ
ƉŝŶĞĨŽƌĞƐƚƐ͖
x ŽŵŵŝƐƐŝŽŶĨŽƌƚŚĞ^ƚĞǁĂƌĚƐŚŝƉŽĨWƵďůŝĐ>ĂŶĚƐ
dĞĐŚŶŝĐĂůŽƌƌĞĐƚŝŽŶͲͲ;Ψϭ͘ϱŵŝůůŝŽŶͿŽŶĞͲƚŝŵĞ
ĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϭ͘ϱŵŝůůŝŽŶŽŶĞͲ
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x

ƚŝŵĞĨƌŽŵƚŚĞƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚƚŽĐŽƌƌĞĐƚĂŶ
ĞƌƌŽƌĨƌŽŵƚŚĞƉƌŝŽƌůĞŐŝƐůĂƚŝǀĞƐĞƐƐŝŽŶ͘
^ŽǀĞƌĞŝŐŶ>ĂŶĚƐDĂŶĂŐĞŵĞŶƚWƌŽũĞĐƚƐͲͲ
ΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚ
ĨŽƌ͗ϭͿĂŶƵƉĚĂƚĞƚŽƚŚĞĞĂƌ>ĂŬĞ
ŽŵƉƌĞŚĞŶƐŝǀĞDĂŶĂŐĞŵĞŶƚWůĂŶ͖ϮͿĂůƚŽŶ
tĞůůĂŵƉŐƌŽƵŶĚŝŵƉƌŽǀĞŵĞŶƚƐ͖ĂŶĚϯͿ
^ŽǀĞƌĞŝŐŶ>ĂŶĚƐĂƚĂďĂƐĞŝŵƉƌŽǀĞŵĞŶƚƐ͖ĂŶĚ
^ŽǀĞƌĞŝŐŶ>ĂŶĚƐWŚƌĂŐŵŝƚĞƐZĞŵŽǀĂůͲͲ
ΨϱϬϬ͕ϬϬϬĨƌŽŵƚŚĞƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚĨŽƌ
ƌĞŵŽǀĂůŽĨƉŚƌĂŐŵŝƚĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌƚŚĞ&ŽƌĞƐƚƌǇ͕&ŝƌĞ͕ĂŶĚ^ƚĂƚĞ>ĂŶĚƐůŝŶĞ
ŝƚĞŵ͗
ZĞƋƵŝƌĞĚĂŵĂƚĐŚĨƌŽŵƚŚĞh͘^͘&ŽƌĞƐƚ^ĞƌǀŝĐĞĨŽƌƚŚĞ
ĂƚĂƐƚƌŽƉŚŝĐtŝůĚĨŝƌĞZĞĚƵĐƚŝŽŶ^ƚƌĂƚĞŐǇĂŶĚ
ƵƐŝŶĞƐƐ/ŶŝƚŝĂƚŝǀĞ͘ůƐŽ͕ƌĞƋƵŝƌĞĚĂƌĞƉŽƌƚƚŽƚŚĞ
^ƵďĐŽŵŵŝƚƚĞĞďǇ:ƵŶĞϯϬ͕ϮϬϮϬŽŶƚŚĞƵƚŝůŝǌĂƚŝŽŶŽĨ
ƚŚĞĨƵŶĚŝŶŐĨŽƌ^ƚƌĂƚĞŐŝĐĂŶĚdĂƌŐĞƚĞĚ&ŝƌĞ
dƌĞĂƚŵĞŶƚĂŶĚDŝƚŝŐĂƚŝŽŶ͘;^͘͘Ϯ͕/ƚĞŵϮϴϱͿ
Kŝů͕'ĂƐĂŶĚDŝŶŝŶŐ
dŚĞŝǀŝƐŝŽŶŽĨKŝů͕'ĂƐĂŶĚDŝŶŝŶŐ;K'DͿƌĞŐƵůĂƚĞƐ
ĞǆƉůŽƌĂƚŝŽŶĨŽƌĂŶĚĚĞǀĞůŽƉŵĞŶƚŽĨhƚĂŚΖƐŽŝů͕ŐĂƐ͕
ĐŽĂů͕ĂŶĚŽƚŚĞƌŵŝŶĞƌĂůƌĞƐŽƵƌĐĞƐ͘tŚĞŶĞǆƉůŽƌĂƚŝŽŶ
ĂŶĚĚĞǀĞůŽƉŵĞŶƚĂůĂĐƚŝǀŝƚŝĞƐĂƌĞĐŽŵƉůĞƚĞĚ͕ƚŚĞ
ĚŝǀŝƐŝŽŶĞŶƐƵƌĞƐƚŚĂƚŽŝůĂŶĚŐĂƐǁĞůůƐĂƌĞƉƌŽƉĞƌůǇ
ĂďĂŶĚŽŶĞĚ͕ĂŶĚƚŚĂƚŵŝŶŝŶŐƐŝƚĞƐĂƌĞƐĂƚŝƐĨĂĐƚŽƌŝůǇ
ƌĞĐůĂŝŵĞĚ͘K'DĂůƐŽĂĐĐŽƵŶƚƐĨŽƌĂŶĚƉƌŽƚĞĐƚƐƚŚĞ
ƌŝŐŚƚƐŽĨĂůůƐƵƌĨĂĐĞƉƌŽƉĞƌƚǇĂŶĚŵŝŶĞƌĂůŽǁŶĞƌƐŝŶ
ŽŝůĂŶĚŐĂƐŽƉĞƌĂƚŝŽŶƐ͘^ƚĂĨĨŝŶƐƉĞĐƚƐĞĂĐŚǁĞůůƐŝƚĞ
ƚŽĂƐƐƵƌĞƚŚĂƚƉƌŽƉĞƌĐŽŶƐĞƌǀĂƚŝŽŶƉƌĂĐƚŝĐĞƐĂƌĞ
ĨŽůůŽǁĞĚĂŶĚƚŚĂƚŵŝŶŝŵƵŵĞĐŽůŽŐŝĐĂůĚĂŵĂŐĞ
ƌĞƐƵůƚƐĨƌŽŵƚŚĞůŽĐĂƚŝŽŶ͕ŽƉĞƌĂƚŝŽŶ͕ĂŶĚƌĞĐůĂŵĂƚŝŽŶ
ŽĨĞĂĐŚƐŝƚĞ͘

dŚĞŝƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x ZĞŝŵďƵƌƐŝŶŐƚŚĞ'ĞŶĞƌĂů&ƵŶĚͲͲ;Ψϵϴϱ͕ϳϬϬͿ
ŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĂŶĚΨϭ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚ
Ψϵϴϱ͕ϳϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĂŶĚ
Ψϭ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞƌĞƐƚƌŝĐƚĞĚ
ĂĐĐŽƵŶƚƚŽƌĞĚƵĐĞƚŚĞĂĐĐŽƵŶƚďĂůĂŶĐĞƐƚŽƚŚĞ
&zϮϬϭϲůĞǀĞů͖ĂŶĚ

x

ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚZĞĚƵĐƚŝŽŶĚƵĞƚŽEŽƚ
^ƵĨĨŝĐŝĞŶƚ&ƵŶĚƐͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿĂŶĚΨϭ͘ϬŵŝůůŝŽŶĨƌŽŵƚŚĞ
ƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚƚŽƌĞĚƵĐĞƚŚĞĂŵŽƵŶƚŽĨ
ŽǀĞƌͲĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨƌŽŵƚŚĞĂĐĐŽƵŶƚ͘


tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐ
dŚĞŝǀŝƐŝŽŶŽĨtŝůĚůŝĨĞZĞƐŽƵƌĐĞƐ;tZͿŵĂŶĂŐĞƐ
ĂůůĨŝƐŚĂŶĚǁŝůĚůŝĨĞƐƉĞĐŝĞƐ͕ƌĞŐƵůĂƚĞƐŚƵŶƚŝŶŐ͕
ĨŝƐŚŝŶŐ͕ĂŶĚƚƌĂƉƉŝŶŐ͘dŚĞĚŝǀŝƐŝŽŶĞŵƉůŽǇƐƐƚĂĨĨŝŶ
ƌĞŐŝŽŶĂůŽĨĨŝĐĞƐŝŶKŐĚĞŶ͕^ƉƌŝŶŐǀŝůůĞ͕sĞƌŶĂů͕WƌŝĐĞ͕
ĞĚĂƌŝƚǇ͕ĂŶĚ^Ăůƚ>ĂŬĞŝƚǇ͘

/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x ƋƵĂƚŝĐ/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐ;YƵĂŐŐĂDƵƐƐĞůͿ
ĞĐŽŶƚĂŵŝŶĂƚŝŽŶƋƵŝƉŵĞŶƚͲͲΨϮϬϬ͕ϬϬϬĨƌŽŵ
ƚŚĞŽĂƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚĨŽƌŶĞǁ
ĞƋƵŝƉŵĞŶƚ͖
x ƋƵĂƚŝĐ/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐ;YƵĂŐŐĂDƵƐƐĞůͿ
tĂƚĞƌĐƌĂĨƚ/ŶƐƉĞĐƚŝŽŶ^ƉĞĐŝĂůŝƐƚƐͲͲΨϮϬϱ͕ϬϬϬ
ĨƌŽŵƚŚĞŽĂƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚĨŽƌ
ĂĚĚŝƚŝŽŶĂůƐƚĂĨĨ͖
x &ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲͲΨϮϰ͕ϰϭϲ͕ϱϬϬŽŶĞͲ
ƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĂŶĚΨϭ͕ϯϴϳ͕ϲϬϬ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬŝŶĨĞĚĞƌĂůĨƵŶĚƐ͖
x ZĞŝŵďƵƌƐĞŵĞŶƚĨŽƌŽƵŐĂƌĂŶĚĞĂƌ>ŝǀĞƐƚŽĐŬ
ĂŵĂŐĞƐͲͲΨϭϮϬ͕ϬϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿĂŶĚΨϭϮϬ͕ϬϬϬŽŶŐŽŝŶŐĨƌŽŵƚŚĞ
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ͖ĂŶĚ
x ,͘͘ϰϯϭ͕ΗǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐΗͲͲ
ΨϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞĂŶĚΨϱϬ͕ϬϬϬŽŶŐŽŝŶŐĨŽƌƚŚĞ
ŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨƚŚĞůĞŐŝƐůĂƚŝŽŶ͘
dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĨŽƌ
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐůŝŶĞŝƚĞŵĂƐĨŽůůŽǁƐ͗

ŝƌĞĐƚĞĚƚŚĞĚŝǀŝƐŝŽŶƚŽƐƉĞŶĚƵƉƚŽΨϰϬϬ͕ϬϬϬŽŶ
ĚĂŵĂŐĞĚůŝǀĞƐƚŽĐŬ͘;^͘͘Ϯ͕/ƚĞŵϵϰͿ

ZĞƋƵŝƌĞĚƐƉĞŶĚŝŶŐƵƉƚŽΨϳϬϬ͕ϬϬϬĨŽƌďŝŐŐĂŵĞ
ĚĞƉƌĞĚĂƚŝŽŶĞǆƉĞŶƐĞƐ͕ǁŝƚŚŽŶĞŚĂůĨĨƌŽŵƚŚĞ
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚĂŶĚŽŶĞŚĂůĨ
ĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚ͘;^͘͘ϱ͕/ƚĞŵϮϵͿ
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tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐĂƉŝƚĂů
dŚĞtŝůĚůŝĨĞZĞƐŽƵƌĐĞƐĂƉŝƚĂůůŝŶĞŝƚĞŵĨƵŶĚƐůĂƌŐĞ
ƐƚƌƵĐƚƵƌĂůƉƌŽũĞĐƚƐŽƌŚĂďŝƚĂƚŝŵƉƌŽǀĞŵĞŶƚƐ͕
ŝŶĐůƵĚŝŶŐƉƌŽũĞĐƚƐƐƵĐŚĂƐĨŝƐŚŚĂƚĐŚĞƌǇ
ƌĞĐŽŶƐƚƌƵĐƚŝŽŶ͕ƐŚŽŽƚŝŶŐĐĞŶƚĞƌƐ͕ŽƌƌĞůĂƚĞĚ
ƐƚƌƵĐƚƵƌĞƐ͘ƵƌƌĞŶƚůǇ͕ƚŚĞ&ŝƐŚĞƌŝĞƐWƌŽŐƌĂŵŝƐƚŚĞ
ŽŶůǇĂĐƚŝǀĞƉƌŽŐƌĂŵŝŶƚŚŝƐůŝŶĞŝƚĞŵ͘

dŚĞŝƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x &ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲͲΨϴϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ
ĨĞĚĞƌĂůĨƵŶĚƐ͘

ŽŶƚƌŝďƵƚĞĚZĞƐĞĂƌĐŚ
&ƵŶĚŝŶŐĨŽƌƚŚĞŽŶƚƌŝďƵƚĞĚZĞƐĞĂƌĐŚůŝŶĞŝƚĞŵ
ĐŽŵĞƐĨƌŽŵĂǀĂƌŝĞƚǇŽĨƐŽƵƌĐĞƐ͕ŝŶĐůƵĚŝŶŐƚŚĞ
ƉƌŽĐĞĞĚƐĨƌŽŵƚŚĞƐĂůĞŽĨŚƵŶƚŝŶŐĐŽŶƐĞƌǀĂƚŝŽŶ
ƉĞƌŵŝƚƐ͕ƚŚĞ,ĞůƉ^ƚŽƉWŽĂĐŚŝŶŐƉƌŽŐƌĂŵ͕ĂŶĚ
ĚŽŶĂƚŝŽŶƐďǇďƵƐŝŶĞƐƐĞƐ͕ĐŝƚŝĞƐ͕ĂŶĚŶŽŶͲƉƌŽĨŝƚ
ŽƌŐĂŶŝǌĂƚŝŽŶƐ͘dŚĞƉƌŝŵĂƌǇƵƐĞŽĨƚŚĞƐĞĨƵŶĚƐŝƐĨŽƌ
ŚĂďŝƚĂƚƉƌŽũĞĐƚƐ͕ƚƌĂŶƐƉůĂŶƚƐ͕ƐƉĞĐŝĨŝĐƌĞƐĞĂƌĐŚ͕ĂŶĚ
ŽƚŚĞƌĞĨĨŽƌƚƐĚŝƌĞĐƚĞĚƚŽŚĞůƉǁŝůĚůŝĨĞ͘

ŽŽƉĞƌĂƚŝǀĞŐƌĞĞŵĞŶƚƐ
dŚŝƐůŝŶĞŝƚĞŵĂĐĐŽƵŶƚƐĨŽƌƐƚƵĚŝĞƐĚŽŶĞŝŶ
ĐŽŽƉĞƌĂƚŝŽŶǁŝƚŚĨĞĚĞƌĂůĂŐĞŶĐŝĞƐ͕ůŽĐĂůŐŽǀĞƌŶŵĞŶƚ
ĂŐĞŶĐŝĞƐ͕ŽƌŽƚŚĞƌĞŶƚŝƚŝĞƐ͘dŚĞĂŐĞŶĐŝĞƐƐƵƉƉůǇƚŚĞ
ĨƵŶĚŝŶŐĂŶĚtZƉƌŽǀŝĚĞƐĨŝĞůĚƚĞĂŵƐƚŽĐŽŶĚƵĐƚ
ƚŚĞƐƚƵĚŝĞƐ͘dŚĞƌĞĨŽƌĞ͕ƚŚĞŶƵŵďĞƌŽĨĞŵƉůŽǇĞĞƐ
ĐĂŶĨůƵĐƚƵĂƚĞĚĞƉĞŶĚŝŶŐŽŶƚŚĞŶƵŵďĞƌŽĨƉƌŽũĞĐƚƐ͘

/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x &ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞͲͲΨϯ͕ϮϮϳ͕ϬϬϬŽŶĞͲƚŝŵĞ
ŝŶĨĞĚĞƌĂůĨƵŶĚƐ͘

WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶ
hƚĂŚΖƐϰϰƐƚĂƚĞƉĂƌŬƐ͕ŝŶĐůƵĚŝŶŐƚŚĞƌĞĐĞŶƚůǇͲĐƌĞĂƚĞĚ
ĐŚŽ^ƚĂƚĞWĂƌŬ͕ĂƌĞĂĐŽŵďŝŶĂƚŝŽŶŽĨŚĞƌŝƚĂŐĞ͕
ƐĐĞŶŝĐ͕ĂŶĚƌĞĐƌĞĂƚŝŽŶƉĂƌŬƐŵĂŶĂŐĞĚďǇƚŚĞŝǀŝƐŝŽŶ
ŽĨWĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶ͘

/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞ;ĨƌŽŵƚŚĞ^ƚĂƚĞ
WĂƌŬƐ&ĞĞƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚͿŝŶĐůƵĚĞ͗
x ^ƚĂƚĞWĂƌŬƐĂŵƉŐƌŽƵŶĚ/ŵƉƌŽǀĞŵĞŶƚƐͲͲΨϮ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽŵŽĚĞƌŶŝǌĞŵŽƌĞŽĨWĂƌŬƐΖ
ĞǆŝƐƚŝŶŐĐĂŵƉŐƌŽƵŶĚƐ͖
































x

x
x

x
x

^ƚĂƚĞWĂƌŬƐŵƉůŽǇĞĞ,ŽƵƐŝŶŐͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞƚŽƉƵƌĐŚĂƐĞŵŽĚƵůĂƌŽƌƚĞŵƉŽƌĂƌǇŚŽƵƐŝŶŐ
ĨŽƌƐƚĂĨĨŝŶĐŽŵŵƵŶŝƚŝĞƐǁŚĞƌĞŚŽƵƐŝŶŐŝƐůĞƐƐ
ĂĨĨŽƌĚĂďůĞĂŶĚŶŽƚƌĞĂĚŝůǇĂǀĂŝůĂďůĞ͖
^ƚĂƚĞWĂƌŬƐ>ŽĚŐŝŶŐǆƉĂŶƐŝŽŶͲͲΨϮ͘ϬŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞƚŽƌĞĂĐŚĂŶĞǁŵĂƌŬĞƚŽĨƉĂƌŬǀŝƐŝƚŽƌƐ͖
^ƚĂƚĞWĂƌŬƐZĞƐƚƌŽŽŵ/ŵƉƌŽǀĞŵĞŶƚƐͲͲΨϭ͘Ϭ
ŵŝůůŝŽŶƚŽĨƵŶĚƚŚĞƉĂƌŬƐΖƌĞƐƚƌŽŽŵƌĞƉůĂĐĞŵĞŶƚ
ƐĐŚĞĚƵůĞ͖
^ƚĂƚĞWĂƌŬƐ^ĂůĂƌǇ/ŵƉƌŽǀĞŵĞŶƚWůĂŶͲͲ
ΨϳϱϬ͕ϬϬϬƚŽƌĞǁĂƌĚĚŝǀŝƐŝŽŶĞŵƉůŽǇĞĞƐ͖ĂŶĚ
^ƚĂƚĞWĂƌŬƐ^ĞĂƐŽŶĂůŵƉůŽǇĞĞtĂŐĞƐͲͲ
ΨϱϬϬ͕ϬϬϬƚŽĂƚƚƌĂĐƚĂŶĚƌĞƚĂŝŶƋƵĂůŝĨŝĞĚƐĞĂƐŽŶĂů
ƐƚĂĨĨ͘


WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶĂƉŝƚĂů
dŚŝƐůŝŶĞŝƚĞŵĂĐĐŽƵŶƚƐĨŽƌƚŚĞĂƉƉƌŽƉƌŝĂƚŝŽŶƐĂŶĚ
ĞǆƉĞŶĚŝƚƵƌĞƐĨŽƌƉĂƌŬĐĂƉŝƚĂůĨĂĐŝůŝƚŝĞƐ͘

/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞ;ĨƌŽŵƚŚĞ^ƚĂƚĞ
WĂƌŬƐ&ĞĞƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚͿŝŶĐůƵĚĞ͗
x ŶƚĞůŽƉĞ/ƐůĂŶĚ^ƚĂƚĞWĂƌŬͲĚĚŝƚŝŽŶĂůŶƚƌĂŶĐĞ
>ĂŶĞͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĂĚĚĂŶĂĚĚŝƚŝŽŶĂů
ĞŶƚƌĂŶĐĞůĂŶĞĂŶĚŝŶƐƚĂůůĂŶĂƵƚŽͲƉĂǇŵĂĐŚŝŶĞ
ĂƚƚŚĞŵĂŝŶŐĂƚĞ͖
x ŶƚĞůŽƉĞ/ƐůĂŶĚ^ƚĂƚĞWĂƌŬͲƌŝĚŐĞƌĂǇ
ĂŵƉŐƌŽƵŶĚͲͲΨϱ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽďƵŝůĚĂ
ŵŽĚĞƌŶĐĂŵƉŐƌŽƵŶĚǁŝƚŚůĂƌŐĞƌƐŝƚĞƐ͕ǁĂƚĞƌ
ĐŽŶŶĞĐƚŝŽŶƐ͕ĂŶĚƉŽǁĞƌŚŽŽŬͲƵƉƐ͖
x ĞĂƌ>ĂŬĞ^ƚĂƚĞWĂƌŬͲĂƐƚ^ŝĚĞ/ŵƉƌŽǀĞŵĞŶƚƐͲͲ
ΨϮ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽŝŵƉƌŽǀĞƚŚĞďĞĂĐŚ
ĂƌĞĂƐĂŶĚĐĂŵƉŐƌŽƵŶĚƐŽŶƚŚĞĞĂƐƚƐŝĚĞŽĨĞĂƌ
>ĂŬĞ^ƚĂƚĞWĂƌŬ͖
x ĐŚŽ^ƚĂƚĞWĂƌŬͲWŚĂƐĞ//ͲͲΨϯ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
ĨŽƌĐŽŶƐƚƌƵĐƚŝŽŶŽĨƚŚĞŶĞǁĚĂǇͲƵƐĞĂƌĞĂ͕ďŽĂƚ
ƌĂŵƉ͕ĂŶĚůŽĚŐŝŶŐĂƚƚŚĞŶĞǁƐƚĂƚĞƉĂƌŬ͖ĂŶĚ
x ƐĐĂůĂŶƚĞWĞƚƌŝĨŝĞĚ&ŽƌĞƐƚŶƚƌĂŶĐĞ^ƚĂƚŝŽŶͲͲ
Ψϭ͘ϱŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽďƵŝůĚĂŵƵůƚŝͲƵƐĞ
ĞŶƚƌĂŶĐĞƐƚĂƚŝŽŶĂŶĚƚŽďĞƚƚĞƌƉƌŽŵŽƚĞƚŚĞ,ŽůĞ
/ŶƚŚĞZŽĐŬZĞĐƌĞĂƚŝŽŶƌĞĂ͘

hƚĂŚ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇ
dŚĞhƚĂŚ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇ;h'^ͿƉƌŽǀŝĚĞƐƚŝŵĞůǇ͕
ƐĐŝĞŶƚŝĨŝĐŝŶĨŽƌŵĂƚŝŽŶĂďŽƵƚhƚĂŚΖƐŐĞŽůŽŐŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ͕ƌĞƐŽƵƌĐĞƐ͕ĂŶĚŚĂǌĂƌĚƐ͘h'^ŝƐ
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ŽƌŐĂŶŝǌĞĚŝŶƚŽƚǁŽĂƌĞĂƐ͗^ƵƉƉŽƌƚĂŶĚdĞĐŚŶŝĐĂů
ƉƌŽŐƌĂŵƐ͘

/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x ŽŶŶĞǀŝůůĞ^Ăůƚ&ůĂƚƐZĞƐƚŽƌĂƚŝŽŶWƌŽũĞĐƚͲͲΨϱ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĂƐĂ
ŵĂƚĐŚĨŽƌĂΨϱϬŵŝůůŝŽŶƉƌŽũĞĐƚƉƌĞƉĂƌĞĚďǇƚŚĞ
ƵƌĞĂƵŽĨ>ĂŶĚDĂŶĂŐĞŵĞŶƚ͖
x 'ĞŽůŽŐŝĐĂƚĂŽŽƌĚŝŶĂƚŽƌͲͲΨϭϬϬ͕ϬϬϬĨŽƌ
ĂĚĚŝƚŝŽŶĂůƐƚĂĨĨƚŽŵĞĞƚƚŚĞŝŶĐƌĞĂƐĞĚĚĞŵĂŶĚ
ĨŽƌŝŶƚĞƌĂĐƚŝǀĞŵĂƉĂƉƉůŝĐĂƚŝŽŶƐ͖ĂŶĚ
x h'^/ŶĐƌĞĂƐĞŽŶƚƌĂĐƚZĞǀĞŶƵĞ͕ĞĚŝĐĂƚĞĚ
ƌĞĚŝƚͲͲΨϰϴϭ͕ϰϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿĂŶĚΨϯϭϰ͕ϳϬϬŽŶĞͲƚŝŵĞŝŶŝŶ&z
ϮϬϮϬŝŶĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐĚƵĞƚŽĂŶƚŝĐŝƉĂƚĞĚ
ŚŝŐŚĞƌƌĞǀĞŶƵĞƐĨƌŽŵƐĞƌǀŝĐĞƐƚŚĞĚŝǀŝƐŝŽŶǁŝůů
ďĞƉƌŽǀŝĚŝŶŐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĨŽƌhƚĂŚ
'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇĂƐĨŽůůŽǁƐ͗

ZĞƋƵŝƌĞĚĂΨϰϱ͘ϬŵŝůůŝŽŶŵĂƚĐŚĨƌŽŵŶŽŶͲƐƚĂƚĞĨƵŶĚƐ
ĨŽƌƚŚĞŽŶŶĞǀŝůůĞ^Ăůƚ&ůĂƚƐZĞƐƚŽƌĂƚŝŽŶWƌŽũĞĐƚ͘;^͘͘
Ϯ͕/ƚĞŵϵϭͿ

tĂƚĞƌZĞƐŽƵƌĐĞƐ
dŚĞŝǀŝƐŝŽŶŽĨtĂƚĞƌZĞƐŽƵƌĐĞƐŝƐƚŚĞǁĂƚĞƌ
ƌĞƐŽƵƌĐĞĂƵƚŚŽƌŝƚǇĨŽƌƚŚĞ^ƚĂƚĞ͕ĂƐƐƵƌŝŶŐƚŚĞŽƌĚĞƌůǇ
ƉůĂŶŶŝŶŐ͕ĚĞǀĞůŽƉŵĞŶƚ͕ĂŶĚƉƌŽƚĞĐƚŝŽŶŽĨhƚĂŚΖƐ
ǁĂƚĞƌ͘dŚĞĚŝǀŝƐŝŽŶĂĐĐŽŵƉůŝƐŚĞƐƚŚŝƐƚĂƐŬƚŚƌŽƵŐŚ
ĐŽŶƐĞƌǀĂƚŝŽŶ͕ƉůĂŶŶŝŶŐ͕ƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶŝŶƚĞƌƐƚĂƚĞ
ƐƚƌĞĂŵƐŶĞŐŽƚŝĂƚŝŽŶƐ͕ĂŶĚĨŝŶĂŶĐŝĂůĂƐƐŝƐƚĂŶĐĞ
ƉƌŽŐƌĂŵƐ͘

/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x &ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲͲΨϭ͘ϯŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĨŽƌĨĞĚĞƌĂůŐƌĂŶƚ&
;ĂƚĂůŽŐŽĨ&ĞĚĞƌĂůŽŵĞƐƚŝĐƐƐŝƐƚĂŶĐĞͿ
ŶƵŵďĞƌϭϬ͘ϵϭϲƚŚĂƚǁŽƵůĚĨƵŶĚĞŶŐŝŶĞĞƌŝŶŐĂŶĚ
ƉůĂŶŶŝŶŐĨŽƌĚĂŵƌĞŚĂďŝůŝƚĂƚŝŽŶƉƌŽũĞĐƚƐ͖
x tĂƚĞƌĂŶŬŝŶŐͲͲΨϰϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿƚŽƐƵƉƉŽƌƚƚŚĞŽƌŐĂŶŝǌĂƚŝŽŶĂŶĚ
ĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨĂǁĂƚĞƌďĂŶŬŝŶŐƉŝůŽƚƉƌŽũĞĐƚ͖
x >ŽŐĂŶZŝǀĞƌDŽŶŝƚŽƌŝŶŐKďƐĞƌǀĂƚŽƌǇͲͲΨϵϬ͕ϬϬϬ
ĨŽƌŵĂŝŶƚĞŶĂŶĐĞŽĨƚŚĞŝŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚĚĂƚĂ
ĐŽůůĞĐƚŝŽŶĨŽƌĂŶĞƚǁŽƌŬƐǇƐƚĞŵŽĨƌŝǀĞƌ

x

ŵŽŶŝƚŽƌŝŶŐĂŶĚǁĞĂƚŚĞƌƐƚĂƚŝŽŶƐǁŝƚŚŝŶƚŚĞ
>ŽŐĂŶZŝǀĞƌǁĂƚĞƌƐŚĞĚ͖ĂŶĚ
dƌĂŶƐƉĂƌĞŶƚtĂƚĞƌŝůůŝŶŐĂŶĚtĂƚĞƌ
ŽŶƐĞƌǀĂƚŝŽŶĨĨŽƌƚƐͲͲΨϮ͕ϭϱϰ͕ϬϬϬŽŶĞͲƚŝŵĞ
ĨƌŽŵƚŚĞtĂƚĞƌZĞƐŽƵƌĐĞƐĂŶĚZĞƐƚƌŝĐƚĞĚ
&ƵŶĚƚŽĂƐƐŝƐƚůŽĐĂůǁĂƚĞƌƉƌŽǀŝĚĞƌƐƚŽĐƌĞĂƚĞ
ŵŽƌĞĞĨĨĞĐƚŝǀĞǁĂƚĞƌďŝůůƐƚŚĂƚƉƌŽǀŝĚĞ
ĐŽŶƐƵŵĞƌƐǁŝƚŚŝŶĐƌĞĂƐĞĚǁĂƚĞƌͲƵƐĞ
ŝŶĨŽƌŵĂƚŝŽŶ͘

tĂƚĞƌZŝŐŚƚƐ
ŝƌĞĐƚĞĚďǇƚŚĞ^ƚĂƚĞŶŐŝŶĞĞƌ͕ƚŚĞŝǀŝƐŝŽŶŽĨtĂƚĞƌ
ZŝŐŚƚƐŝƐƌĞƐƉŽŶƐŝďůĞĨŽƌƚŚĞĂĚŵŝŶŝƐƚƌĂƚŝŽŶĂŶĚ
ŵĂŶĂŐĞŵĞŶƚŽĨƚŚĞ^ƚĂƚĞΖƐǁĂƚĞƌƌĞƐŽƵƌĐĞƐ͘dŚĞ
ĚŝǀŝƐŝŽŶΖƐƉƌŝŵĂƌǇǁŽƌŬůŽĂĚŝƐƚŚĞƉƌŽĐĞƐƐŝŶŐŽĨ
ǁĂƚĞƌƌŝŐŚƚĂƉƉůŝĐĂƚŝŽŶƐǁŚŝůĞŵĂŶĂŐŝŶŐƚŚĞĞǆŝƐƚŝŶŐ
ǁĂƚĞƌƌŝŐŚƚƐΖƌĞĐŽƌĚƐ͕ƌĞŐƵůĂƚŝŶŐƚŚĞĚŝǀĞƌƐŝŽŶĂŶĚ
ƵƐĞŽĨǁĂƚĞƌ͕ĂŶĚƉƌĞƉĂƌŝŶŐƉƌŽƉŽƐĞĚ
ĚĞƚĞƌŵŝŶĂƚŝŽŶƐĨŽƌǁĂƚĞƌƌŝŐŚƚĂĚũƵĚŝĐĂƚŝŽŶƐ͘dŚĞ
ĚŝǀŝƐŝŽŶĂůƐŽŽǀĞƌƐĞĞƐĚĂŵƐĂĨĞƚǇ͕ƐƚƌĞĂŵĐŚĂŶŶĞů
ĂůƚĞƌĂƚŝŽŶƐ͕ĂŶĚǁĂƚĞƌͲǁĞůůĚƌŝůůŝŶŐ͘


/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x ^͘͘ϱϮ͕Η^ĞĐŽŶĚĂƌǇtĂƚĞƌDĞƚĞƌŝŶŐZĞƋƵĞƐƚΗ
ͲͲΨϮϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌƚŚĞŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨ
ƚŚĞůĞŐŝƐůĂƚŝŽŶ͘

'Z/h>dhZ
dŚĞĞƉĂƌƚŵĞŶƚŽĨŐƌŝĐƵůƚƵƌĞĂŶĚ&ŽŽĚŝƐ
ƌĞƐƉŽŶƐŝďůĞĨŽƌƚŚĞĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨhƚĂŚΖƐ
ĂŐƌŝĐƵůƚƵƌĂůůĂǁƐ͕ǁŚŝĐŚŵĂŶĚĂƚĞĂǁŝĚĞǀĂƌŝĞƚǇŽĨ
ĂĐƚŝǀŝƚŝĞƐŝŶĐůƵĚŝŶŐŝŶƐƉĞĐƚŝŽŶ͕ƌĞŐƵůĂƚŝŽŶ͕
ŝŶĨŽƌŵĂƚŝŽŶ͕ƌƵůĞŵĂŬŝŶŐ͕ůŽĂŶŝƐƐƵĂŶĐĞ͕ŵĂƌŬĞƚŝŶŐ
ĂŶĚĚĞǀĞůŽƉŵĞŶƚ͕ƉĞƐƚ͕ĂŶĚĚŝƐĞĂƐĞĐŽŶƚƌŽů͕
ŝŵƉƌŽǀŝŶŐƚŚĞĞĐŽŶŽŵŝĐƉŽƐŝƚŝŽŶŽĨĂŐƌŝĐƵůƚƵƌĞ͕ĂŶĚ
ĐŽŶƐƵŵĞƌƉƌŽƚĞĐƚŝŽŶ͘dŚŽƵŐŚŶŽƚĂƉĂƌƚŽĨƚŚĞ
ĚĞƉĂƌƚŵĞŶƚ͕ƚŚĞhƚĂŚ^ƚĂƚĞ&ĂŝƌŽƌƉŽƌĂƚŝŽŶŚĂƐ
ďĞĞŶŝŶĐůƵĚĞĚĂƐĂůŝŶĞŝƚĞŵŝŶƚŚĞĚĞƉĂƌƚŵĞŶƚΖƐ
ďƵĚŐĞƚƐŝŶĐĞ&zϮϬϬϯ͘

ĚŵŝŶŝƐƚƌĂƚŝŽŶ
dŚĞĚŵŝŶŝƐƚƌĂƚŝŽŶůŝŶĞŝƚĞŵĐŽŶƚĂŝŶƐƚŚĞĨŽůůŽǁŝŶŐ
ƉƌŽŐƌĂŵƐ͗'ĞŶĞƌĂůĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ŚĞŵŝƐƚƌǇ
>ĂďŽƌĂƚŽƌǇ͕,ŽƌƐĞZĂĐŝŶŐŽŵŵŝƐƐŝŽŶ͕ĂŶĚ^ŚĞĞƉ
WƌŽŵŽƚŝŽŶ͘
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/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x ^͘͘ϱϴ͕Η<ƌĂƚŽŵŽŶƐƵŵĞƌWƌŽƚĞĐƚŝŽŶĐƚΗͲͲ
ΨϭϳϮ͕ϬϬϬĨƌŽŵĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐĨŽƌƐƚĂĨĨĂŶĚ
ĞƋƵŝƉŵĞŶƚƚŽŝŵƉůĞŵĞŶƚƚŚĞƉƌŽǀŝƐŝŽŶƐŽĨƚŚĞ
ůĞŐŝƐůĂƚŝŽŶ͖
x /ŶĚƵƐƚƌŝĂů,ĞŵƉĂŶĚĂŶŶĂďŝĚŝŽů;Ϳ
/ŶƐƉĞĐƚŝŽŶĂŶĚdĞƐƚŝŶŐͲͲΨϮϱϭ͕ϬϬϬĨŽƌ
ƌĞŐŝƐƚĞƌŝŶŐ͕ůŝĐĞŶƐŝŶŐ͕ŝŶƐƉĞĐƚŝŶŐ͕ĂŶĚƚĞƐƚŝŶŐ
/ŶĚƵƐƚƌŝĂů,ĞŵƉĂŶĚƉƌŽĚƵĐƚƐ͖ĂŶĚ
x ZĞŐƵůĂƚŽƌǇDĂŶĂŐĞŵĞŶƚŽŵƉƵƚĞƌ^ǇƐƚĞŵͲͲ
ΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĂŶĚ
ΨϴϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨƌŽŵĚĞĚŝĐĂƚĞĚ
ĐƌĞĚŝƚƐĨŽƌĂŶĞǁĐŽŵƉƵƚĞƌƐǇƐƚĞŵ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĨŽƌ
ŐƌŝĐƵůƚƵƌĞĚŵŝŶŝƐƚƌĂƚŝŽŶůŝŶĞŝƚĞŵĂƐĨŽůůŽǁƐ͗

ZĞƋƵŝƌĞƐƚŚĞĚĞƉĂƌƚŵĞŶƚƚŽƐƵďŵŝƚƉƌŽƉŽƐĞĚ
ƉĞƌĨŽƌŵĂŶĐĞŵĞĂƐƵƌĞƐƚŽ>&ĂŶĚƌĞƉŽƌƚƚŽƚŚĞ
ƐƵďĐŽŵŵŝƚƚĞĞŽŶĂůůŶĞǁĨƵŶĚŝŶŐĞǆĐĞĞĚŝŶŐΨϮϬ͕ϬϬϬ
ĂƉƉƌŽƉƌŝĂƚĞĚĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͘
;^͘͘ϱ͕/ƚĞŵϰϰͿ

ŶŝŵĂů,ĞĂůƚŚ
WƌŽŐƌĂŵƐŝŶƚŚĞŶŝŵĂů,ĞĂůƚŚůŝŶĞŝƚĞŵĨŽĐƵƐŽŶ
ƉƌĞǀĞŶƚŝŶŐĂŶĚĐŽŶƚƌŽůůŝŶŐĂŶŝŵĂůĚŝƐĞĂƐĞĂŶĚƚŚĞĨƚ͘
dŚĞĨŽƵƌƉƌŽŐƌĂŵƐŝŶƚŚŝƐůŝŶĞŝƚĞŵĂƌĞ͗ŶŝŵĂů
,ĞĂůƚŚ͕DĞĂƚ/ŶƐƉĞĐƚŝŽŶ͕ƌĂŶĚ/ŶƐƉĞĐƚŝŽŶ͕ĂŶĚ
ƵĐƚŝŽŶDĂƌŬĞƚsĞƚĞƌŝŶĂƌŝĂŶƐ͘

ZĞŐƵůĂƚŽƌǇ^ĞƌǀŝĐĞƐ
dŚĞZĞŐƵůĂƚŽƌǇ^ĞƌǀŝĐĞƐƉƌŽŐƌĂŵĞŶƐƵƌĞƐƚŚĂƚhƚĂŚ
ĐŽŶƐƵŵĞƌƐƌĞĐĞŝǀĞĂƐĂĨĞ͕ǁŚŽůĞƐŽŵĞ͕ĂŶĚƉƌŽƉĞƌůǇ
ůĂďĞůĞĚƐƵƉƉůǇŽĨĂŐƌŝĐƵůƚƵƌĂůƉƌŽĚƵĐƚƐ͘dŚĞƉƌŽŐƌĂŵ
ĂůƐŽƉůĂǇƐĂŶĂĐƚŝǀĞƌŽůĞŝŶŚŽŵĞůĂŶĚƐĞĐƵƌŝƚǇĨŽƌ
ĨŽŽĚƉƌŽƚĞĐƚŝŽŶ͘

/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x >ĂƌŐĞ^ĐĂůĞdƌƵĐŬWƵƌĐŚĂƐĞͲͲΨϮϲϳ͕ϮϬϬŽŶĞͲƚŝŵĞ
;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĨƌŽŵĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐ
ĨŽƌĂŶĞǁƚƌƵĐŬƚŽĐŽŶĚƵĐƚůĂƌŐĞͲƐĐĂůĞ
ŝŶƐƉĞĐƚŝŽŶƐ͖ĂŶĚ
x tĞŝŐŚƚƐĂŶĚDĞĂƐƵƌĞƐͲ&ƵĞů>ĂďƋƵŝƉŵĞŶƚͲͲ
Ψϭϯϯ͕ϬϬϬŽŶĞͲƚŝŵĞĨƌŽŵĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐƚŽ
ƉƵƌĐŚĂƐĞĞƋƵŝƉŵĞŶƚƚŽƌĞƉůĂĐĞĂŐŝŶŐĂŶĚ
ďƌŽŬĞŶĞƋƵŝƉŵĞŶƚŝŶƚŚĞ&ƵĞů>Ăď͘
































dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĨŽƌ
ZĞŐƵůĂƚŽƌǇ^ĞƌǀŝĐĞƐůŝŶĞŝƚĞŵĂƐĨŽůůŽǁƐ͗

ƉƉƌŽǀĞĚƚŚĞƉƵƌĐŚĂƐĞŽĨŽŶĞŶĞǁǀĞŚŝĐůĞŝŶ&z
ϮϬϭϵ͘;^͘͘Ϯ͕/ƚĞŵϴϱͿ

WůĂŶƚ/ŶĚƵƐƚƌǇ
dŚĞWůĂŶƚ/ŶĚƵƐƚƌǇůŝŶĞŝƚĞŵĞŶƐƵƌĞƐĚŝƐĞĂƐĞĂŶĚƉĞƐƚ
ĨƌĞĞƉůĂŶƚƐ͕ŐƌĂŝŶƐ͕ƐĞĞĚƐ͕ĂƐǁĞůůĂƐƉƌŽƉĞƌůǇůĂďĞůĞĚ
ĂŐƌŝĐƵůƚƵƌĂůĐŽŵŵŽĚŝƚŝĞƐ͕ĂŶĚƐĂĨĞĂƉƉůŝĐĂƚŝŽŶŽĨ
ƉĞƐƚŝĐŝĚĞƐĂŶĚĨĂƌŵĐŚĞŵŝĐĂůƐ͘dŚĞƐƚĂĨĨĂůƐŽĂƐƐŝƐƚƐ
ĨĂƌŵĞƌƐĂŶĚƌĂŶĐŚĞƌƐƚŽƉƌŽƚĞĐƚĂŶĚŝŵƉƌŽǀĞhƚĂŚΖƐ
ŶĂƚƵƌĂůƌĞƐŽƵƌĐĞƐ͘

/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x /ŶĚƵƐƚƌŝĂů,ĞŵƉĂŶĚĂŶŶĂďŝĚŝŽů;Ϳ
/ŶƐƉĞĐƚŝŽŶĂŶĚdĞƐƚŝŶŐͲͲΨϯϰϵ͕ϬϬϬĨƌŽŵ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐĨŽƌƌĞŐŝƐƚĞƌŝŶŐ͕ůŝĐĞŶƐŝŶŐ͕
ŝŶƐƉĞĐƚŝŶŐ͕ĂŶĚƚĞƐƚŝŶŐ/ŶĚƵƐƚƌŝĂů,ĞŵƉĂŶĚ
ƉƌŽĚƵĐƚƐ͖ĂŶĚ
x >ĂƉƐŝŶŐĂůĂŶĐĞƌƌŽƌŽƌƌĞĐƚŝŽŶͲͲ;ΨϲϮ͕ϱϬϬͿ
ŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿƚŽ
ĐŽŵƉĞŶƐĂƚĞƚŚĞ'ĞŶĞƌĂů&ƵŶĚĨŽƌŽǀĞƌƐƉĞŶĚŝŶŐ
ƚŚĞ&zϮϬϭϴĂƉƉƌŽƉƌŝĂƚŝŽŶĨƌŽŵƚŚĞĚĞĚŝĐĂƚĞĚ
ĐƌĞĚŝƚƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĨŽƌƚŚĞ
WůĂŶƚ/ŶĚƵƐƚƌǇůŝŶĞŝƚĞŵĂƐĨŽůůŽǁƐ͗

ƉƉƌŽǀĞĚƚŚĞƉƵƌĐŚĂƐĞŽĨƐĞǀĞŶŶĞǁǀĞŚŝĐůĞƐŝŶ&z
ϮϬϭϵ͘;^͘͘Ϯ͕/ƚĞŵϴϮͿ

DĂƌŬĞƚŝŶŐĂŶĚĞǀĞůŽƉŵĞŶƚ
dŚĞDĂƌŬĞƚŝŶŐĂŶĚĞǀĞůŽƉŵĞŶƚůŝŶĞŝƚĞŵŚĞůƉƐ
ĞǆƉĂŶĚŵĂƌŬĞƚƐĂŶĚĂĚĚǀĂůƵĞƚŽůŽĐĂůůǇͲƉƌŽĚƵĐĞĚ
ĂŐƌŝĐƵůƚƵƌĂůĐŽŵŵŽĚŝƚŝĞƐ͘WĂƌƚŽĨƚŚŝƐƉƌŽŐƌĂŵŝƐ
hƚĂŚΖƐKǁŶ͕ǁŚŝĐŚǁĂƐĐƌĞĂƚĞĚƚŽĞŶĐŽƵƌĂŐĞ
ĐŽŶƐƵŵĞƌƐƚŽůŽŽŬĨŽƌĂŶĚƉƵƌĐŚĂƐĞhƚĂŚƉƌŽĚƵĐƚƐ͘

WƌĞĚĂƚŽƌǇŶŝŵĂůŽŶƚƌŽů
dŚĞWƌĞĚĂƚŽƌǇŶŝŵĂůŽŶƚƌŽůƉƌŽŐƌĂŵƐĞĞŬƐƚŽ
ŵŝŶŝŵŝǌĞůŝǀĞƐƚŽĐŬĂŶĚǁŝůĚůŝĨĞůŽƐƐĞƐƚŽƉƌĞĚĂƚŽƌƐ
ŽŶƉƌŝǀĂƚĞ͕ƐƚĂƚĞ͕ĂŶĚĨĞĚĞƌĂůůĂŶĚ͘dŚŝƐŽďũĞĐƚŝǀĞŝƐ
ŵĞƚďǇƵƐŝŶŐŶŽŶͲůĞƚŚĂůĂŶĚƐŽŵĞůĞƚŚĂůĐŽŶƚƌŽů
ŵĞƚŚŽĚƐ͘
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/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x WƌĞĚĂƚŽƌŽŶƚƌŽů^ƚĂĨĨ/ŶĐƌĞĂƐĞͲͲΨϴϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĂŶĚΨϮϬϬ͕ϬϬϬĨŽƌ
ĂĚĚŝƚŝŽŶĂůtŝůĚůŝĨĞ^ĞƌǀŝĐĞƐΖƉƌĞĚĂƚŽƌŚƵŶƚĞƌƐ
ĂŶĚƚŽƉƌŽǀŝĚĞƚŚĞŶĞĐĞƐƐĂƌǇǀĞŚŝĐůĞƐ͕
ĞƋƵŝƉŵĞŶƚ͕ĂŶĚƐƵƉƉůŝĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĨŽƌ
WƌĞĚĂƚŽƌǇŶŝŵĂůŽŶƚƌŽůůŝŶĞŝƚĞŵĂƐĨŽůůŽǁƐ͗

ƉƉƌŽǀĞĚƚŚĞƉƵƌĐŚĂƐĞŽĨƚŚƌĞĞŶĞǁǀĞŚŝĐůĞƐŝŶ&z
ϮϬϭϵ͘;^͘͘Ϯ͕/ƚĞŵϴϯͿ

ZĞƐŽƵƌĐĞŽŶƐĞƌǀĂƚŝŽŶ
dŚĞZĞƐŽƵƌĐĞŽŶƐĞƌǀĂƚŝŽŶůŝŶĞŝƚĞŵĞŶĐŽŵƉĂƐƐĞƐ
ƚŚƌĞĞƉƌŽŐƌĂŵƐ͗ZĞƐŽƵƌĐĞŽŶƐĞƌǀĂƚŝŽŶ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ŽŶƐĞƌǀĂƚŝŽŶŽŵŵŝƐƐŝŽŶ͕ĂŶĚ
ŽŶƐĞƌǀĂƚŝŽŶŝƐƚƌŝĐƚƐ͘


ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚ
dŚĞZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚůŝŶĞŝƚĞŵĂĐĐŽƵŶƚƐĨŽƌ
ƚŚĞĨƵŶĚŝŶŐĨƌŽŵƚŚĞZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚ
ƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚ͕ǁŚŝĐŚƉƌŽǀŝĚĞƐƚŚĞĨƵŶĚŝŶŐĨŽƌ
ƚŚĞƉƌŽũĞĐƚƐĂĚŵŝŶŝƐƚĞƌĞĚďǇƚŚĞ'ƌĂǌŝŶŐ
/ŵƉƌŽǀĞŵĞŶƚWƌŽŐƌĂŵ;'/WͿ͘

hƚĂŚ^ƚĂƚĞ&ĂŝƌŽƌƉŽƌĂƚŝŽŶ
dŚĞhƚĂŚ^ƚĂƚĞ&ĂŝƌŽƌƉŽƌĂƚŝŽŶƌƵŶƐƚŚĞ^ƚĂƚĞ&Ăŝƌ
ĂŶĚŽƚŚĞƌĞǀĞŶƚƐŽŶƚŚĞĨĂŝƌŐƌŽƵŶĚƐǇĞĂƌͲƌŽƵŶĚ͘dŚĞ
^ƚĂƚĞ&ĂŝƌŽƌƉŽƌĂƚŝŽŶŝƐĂŶŝŶĚĞƉĞŶĚĞŶƚƉƵďůŝĐ
ŶŽŶƉƌŽĨŝƚŽƌŐĂŶŝǌĂƚŝŽŶ͘^ƵďũĞĐƚƚŽĂƉƉƌŽǀĂůŽĨƚŚĞ
ďŽĂƌĚŽĨĚŝƌĞĐƚŽƌƐ͕ƚŚĞĐŽƌƉŽƌĂƚŝŽŶŵĂǇŚŽůĚŽƚŚĞƌ
ĞǆŚŝďŝƚŝŽŶƐǁŝƚŚƚŚĞŝŶƚĞŶƚƚŽƐƚŝŵƵůĂƚĞĂŐƌŝĐƵůƚƵƌĂů͕
ŝŶĚƵƐƚƌŝĂů͕ĂƌƚŝƐƚŝĐ͕ĂŶĚĞĚƵĐĂƚŝŽŶĂůƉƵƌƐƵŝƚƐĂŶĚƚŚĞ
ƐŚĂƌŝŶŐŽĨƚĂůĞŶƚƐĂŵŽŶŐƚŚĞƉĞŽƉůĞŽĨhƚĂŚ͘

/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x hƚĂŚ^ƚĂƚĞ&ĂŝƌWĂƌŬͲͲΨϱϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌ
ƚŚĞĐŽƌƉŽƌĂƚŝŽŶΖƐŽƉĞƌĂƚŝŽŶƐ͖ĂŶĚ
x KůǇŵƉŝĐͲĂůŝďĞƌ^ŬĂƚĞďŽĂƌĚWĂƌŬĂƚƚŚĞhƚĂŚ
^ƚĂƚĞ&ĂŝƌƉĂƌŬͲͲΨϯϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿĨŽƌƚŚĞĐŽŶƐƚƌƵĐƚŝŽŶŽĨĂǁŽƌůĚͲ
ĐůĂƐƐƐŬĂƚĞďŽĂƌĚŝŶŐƉĂƌŬ͘




ŐƌŝĐƵůƚƵƌĞ>ŽĂŶWƌŽŐƌĂŵƐ
dŚĞŐƌŝĐƵůƚƵƌĂů>ŽĂŶ>ŝŶĞ/ƚĞŵůŝŶĞŝƚĞŵĂĚŵŝŶŝƐƚĞƌƐ
ƚǁŽƌĞǀŽůǀŝŶŐůŽĂŶĨƵŶĚƐ͕ƚŚĞŐƌŝĐƵůƚƵƌĞZĞƐŽƵƌĐĞ
ĞǀĞůŽƉŵĞŶƚ&ƵŶĚ͕ĂŶĚƚŚĞZƵƌĂůZĞŚĂďŝůŝƚĂƚŝŽŶ
>ŽĂŶ&ƵŶĚ͘

/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶ
dŚŝƐůŝŶĞŝƚĞŵƉƌŽǀŝĚĞƐĨƵŶĚŝŶŐĨŽƌƉƌŽũĞĐƚƐƚŚĂƚ
ƌĞŚĂďŝůŝƚĂƚĞŽƌƚƌĞĂƚĂƌĞĂƐŝŶĨĞƐƚĞĚǁŝƚŚŽƌ
ƚŚƌĞĂƚĞŶĞĚďǇŝŶǀĂƐŝǀĞƐƉĞĐŝĞƐ͘/ŶĂĚĚŝƚŝŽŶ͕ĨƵŶĚŝŶŐ
ĐĂŶďĞƵƐĞĚĨŽƌƌĞƐĞĂƌĐŚƉƌŽũĞĐƚƐƌĞůĂƚĞĚƚŽŝŶǀĂƐŝǀĞ
ƐƉĞĐŝĞƐ͘


/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x /ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶ&ƵŶĚ/ŶĐƌĞĂƐĞͲͲ
ΨϳϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿ
ĨƌŽŵƚŚĞ/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚĨŽƌ
ĂĚĚŝƚŝŽŶĂůƉƌŽũĞĐƚƐƚŽŚĞůƉŵŝƚŝŐĂƚĞŝŶǀĂƐŝǀĞ
ǁĞĞĚŐƌŽǁƚŚŝŶĨŝƌĞĂƌĞĂƐ͘

ŐƌŝĐƵůƚƵƌĞƵŝůĚŝŶŐKƉĞƌĂƚŝŽŶƐ
dŚĞŐƌŝĐƵůƚƵƌĞƵŝůĚŝŶŐŝƐůŽĐĂƚĞĚĂƚϯϱϬEŽƌƚŚ
ZĞĚǁŽŽĚZŽĂĚ͘dŚŝƐƉƌŽŐƌĂŵĐŽŶƚƌĂĐƚƐǁŝƚŚƚŚĞ
ŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶĂŶĚDĂŶĂŐĞŵĞŶƚ
;&DͿĨŽƌďƵŝůĚŝŶŐŵĂŝŶƚĞŶĂŶĐĞ͘


^,KK>E/E^d/dhd/KE>dZh^d>E^
dŚĞ^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ>ĂŶĚƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ;^/d>ͿǁĂƐĞƐƚĂďůŝƐŚĞĚĂƐĂƋƵĂƐŝͲ
ŐŽǀĞƌŶŵĞŶƚĂůŝŶĚĞƉĞŶĚĞŶƚƐƚĂƚĞĂŐĞŶĐǇƚŽŵĂŶĂŐĞ
ĂůůƐĐŚŽŽůĂŶĚŝŶƐƚŝƚƵƚŝŽŶĂůƚƌƵƐƚůĂŶĚƐĂŶĚĂƐƐŽĐŝĂƚĞĚ
ĂƐƐĞƚƐ͘

^/d>ŚĂƐƚŚƌĞĞůŝŶĞŝƚĞŵƐ͗KƉĞƌĂƚŝŽŶƐ͕ĂƉŝƚĂů͕ĂŶĚ
>ĂŶĚ^ƚĞǁĂƌĚƐŚŝƉĂŶĚZĞƐƚŽƌĂƚŝŽŶ͘ůůŽĨ^/d>ΖƐ
ĨƵŶĚŝŶŐĐŽŵĞƐĨƌŽŵƚŚĞ>ĂŶĚ'ƌĂŶƚDĂŶĂŐĞŵĞŶƚ
&ƵŶĚ͘

^/d>KƉĞƌĂƚŝŽŶƐ
^/d>ΖƐKƉĞƌĂƚŝŽŶƐůŝŶĞŝƚĞŵĐŽŶƚĂŝŶƐŵŽƐƚŽĨƚŚĞ
ƐƚĂĨĨĂŶĚĨƵŶĚŝŶŐĨŽƌƚŚĞĂŐĞŶĐǇ͘

^/d>ĂƉŝƚĂů
dŚĞƉƵƌƉŽƐĞŽĨƚŚĞĂƉŝƚĂůůŝŶĞŝƚĞŵŝƐƚŽƉƌŽǀŝĚĞ
ĨƵŶĚŝŶŐĨŽƌĚĞǀĞůŽƉŵĞŶƚŽŶƚƌƵƐƚůĂŶĚƉĂƌĐĞůƐ͘
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ǆĂŵƉůĞƐŽĨƐƵĐŚĚĞǀĞůŽƉŵĞŶƚŝŶĐůƵĚĞ^ŝĞŶŶĂ,ŝůůƐ
ĂŶĚŽƌĂůĂŶǇŽŶŝŶtĂƐŚŝŶŐƚŽŶŽƵŶƚǇ͕ƚŚĞĞĚĂƌ
ŝƚǇ'ŽůĨŽƵƌƐĞŝŶ/ƌŽŶŽƵŶƚǇ͕ĂŶĚƚŚĞĂŶǇŽŶƐŝŶ
^ƵŵŵŝƚŽƵŶƚǇ͘

/ƚĞŵƐĨƵŶĚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞ͗
x ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚWƌŽũĞĐƚƐͲͲΨϰ͘ϬŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞĨŽƌƚŚĞŝŶĨƌĂƐƚƌƵĐƚƵƌĞŽŶ>ŝŽŶƐĂĐŬŝŶ
DŽĂď͘

^/d>>ĂŶĚ^ƚĞǁĂƌĚƐŚŝƉĂŶĚZĞƐƚŽƌĂƚŝŽŶ
dŚĞ>ĂŶĚ^ƚĞǁĂƌĚƐŚŝƉĂŶĚZĞƐƚŽƌĂƚŝŽŶůŝŶĞŝƚĞŵǁĂƐ
ĐƌĞĂƚĞĚŝŶƚŚĞϮϬϭϮ'ĞŶĞƌĂů^ĞƐƐŝŽŶĨŽƌƉƌŽũĞĐƚƐƚŚĂƚ
ǁŽƵůĚŶŽƚďĞĐŽŶƐŝĚĞƌĞĚĐĂƉŝƚĂůŝŶǀĞƐƚŵĞŶƚƐ͕ƐƵĐŚ
ĂƐĨĞŶĐĞƌĞƉĂŝƌƐ͕ƌŽĂĚŵĂŝŶƚĞŶĂŶĐĞ͕ĞƌŽƐŝŽŶĐŽŶƚƌŽů͕
ĂŶĚŚĂǌĂƌĚŽƵƐŵĂƚĞƌŝĂůĐůĞĂŶƵƉ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĨŽƌ^/d>
ĂƐĨŽůůŽǁƐ͗

ZĞƋƵŝƌĞĚƚŚĞĂŐĞŶĐǇƚŽƐƵďŵŝƚƉƌŽƉŽƐĞĚ
ƉĞƌĨŽƌŵĂŶĐĞŵĞĂƐƵƌĞƐƚŽ>&ĂŶĚƌĞƉŽƌƚƚŽƚŚĞ
ƐƵďĐŽŵŵŝƚƚĞĞŽŶĂůůŶĞǁĨƵŶĚŝŶŐĞǆĐĞĞĚŝŶŐΨϮϬ͕ϬϬϬ
ĂƉƉƌŽƉƌŝĂƚĞĚĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͘
;^͘͘ϱ͕/ƚĞŵϴϬͿ




















WZdDEdK&Es/ZKEDEd>Yh>/dz
dŚĞŵŝƐƐŝŽŶŽĨƚŚĞĞƉĂƌƚŵĞŶƚŽĨŶǀŝƌŽŶŵĞŶƚĂů
YƵĂůŝƚǇ;YͿŝƐƐĂĨĞŐƵĂƌĚŝŶŐĂŶĚŝŵƉƌŽǀŝŶŐhƚĂŚ͛Ɛ
Ăŝƌ͕ůĂŶĚ͕ĂŶĚǁĂƚĞƌƚŚƌŽƵŐŚďĂůĂŶĐĞĚƌĞŐƵůĂƚŝŽŶ͘
YĂůƐŽĐŽŶƐŝĚĞƌƐƚŚĞďĞŶĞĨŝƚƐƚŽƉƵďůŝĐŚĞĂůƚŚ͕ƚŚĞ
ŝŵƉĂĐƚƐŽŶĞĐŽŶŽŵŝĐĚĞǀĞůŽƉŵĞŶƚ͕ƉƌŽƉĞƌƚǇ͕
ǁŝůĚůŝĨĞ͕ƚŽƵƌŝƐŵ͕ďƵƐŝŶĞƐƐ͕ĂŐƌŝĐƵůƚƵƌĞ͕ĨŽƌĞƐƚƐ͕ĂŶĚ
ŽƚŚĞƌŝŶƚĞƌĞƐƚƐ͕ĂŶĚƚŚĞĐŽƐƚƐƚŽƚŚĞƉƵďůŝĐĂŶĚƚŽ
ŝŶĚƵƐƚƌǇ͘dŚĞĨŽůůŽǁŝŶŐůŝŶĞŝƚĞŵƐĞǆŝƐƚĂŶĚĂƌĞ
ĐƵƌƌĞŶƚůǇĂĐƚŝǀĞĂƐƉĂƌƚŽĨƚŚĞĞƉĂƌƚŵĞŶƚŽĨ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ͗










x
x
x
x
x
x
x








ŝƌYƵĂůŝƚǇ͖
ƌŝŶŬŝŶŐtĂƚĞƌ͖
ŶǀŝƌŽŶŵĞŶƚĂůZĞƐƉŽŶƐĞĂŶĚZĞŵĞĚŝĂƚŝŽŶ͖
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ͛ƐKĨĨŝĐĞ͖
,ĂǌĂƌĚŽƵƐ^ƵďƐƚĂŶĐĞDŝƚŝŐĂƚŝŽŶ&ƵŶĚ͖
tĂƐƚĞDĂŶĂŐĞŵĞŶƚĂŶĚZĂĚŝĂƚŝŽŶŽŶƚƌŽů͖
tĂƐƚĞdŝƌĞZĞĐǇĐůŝŶŐ&ƵŶĚ͖

x
x
x
x
x

tĂƚĞƌYƵĂůŝƚǇ͖
tĂƚĞƌĞǀĞůŽƉŵĞŶƚ^ĞĐƵƌŝƚǇ&ƵŶĚʹƌŝŶŬŝŶŐ
tĂƚĞƌ͖
tĂƚĞƌĞǀĞůŽƉŵĞŶƚ^ĞĐƵƌŝƚǇ&ƵŶĚʹtĂƚĞƌ
YƵĂůŝƚǇ͖
tĂƐƚĞDĂŶĂŐĞŵĞŶƚĂŶĚZĂĚŝĂƚŝŽŶŽŶƚƌŽů
ǆƉĞŶĚĂďůĞ^ƉĞĐŝĂůZĞǀĞŶƵĞ&ƵŶĚ͖ĂŶĚ
'&ZͲͲŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ;ZĞƐƚƌŝĐƚĞĚ
ĐĐŽƵŶƚͿ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐƐŝŐŶŝĨŝĐĂŶƚ
ďƵĚŐĞƚĐŚĂŶŐĞƐƚŚĂƚĂĨĨĞĐƚY͗


ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ͛ƐKĨĨŝĐĞ
x &ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐʹĞƉĂƌƚŵĞŶƚŽĨ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇͲͲΨϭϱ͕ϰϬϬŽŶĞͲƚŝŵĞŝŶ
ĨĞĚĞƌĂůĨƵŶĚƐƚŽŵĂƚĐŚŝŶĐƌĞĂƐĞƐĨƌŽŵĨĞĚĞƌĂů
ƐŽƵƌĐĞƐ͘

ŝƌYƵĂůŝƚǇ
x ŝƌYƵĂůŝƚǇDĞƐƐĂŐŝŶŐĂŵƉĂŝŐŶƐͲͲΨϱϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞƚŽƉƌŽǀŝĚĞǀĂƌŝŽƵƐŵĞƐƐĂŐŝŶŐĂŶĚ
ŽƵƚƌĞĂĐŚŝŶŝƚŝĂƚŝǀĞƐ͖
x ůĞĐƚƌŝĐsĞŚŝĐůĞŚĂƌŐŝŶŐƋƵŝƉŵĞŶƚͲͲ
Ψϰ͕ϵϵϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƉƌŽǀŝĚĞŝŶĐĞŶƚŝǀĞƐĨŽƌ
ďƵƐŝŶĞƐƐĞƐĂŶĚŐŽǀĞƌŶŵĞŶƚĞŶƚŝƚŝĞƐƚŽŝŶƐƚĂůů
ĞƋƵŝƉŵĞŶƚ͖
x &ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐʹĞƉĂƌƚŵĞŶƚŽĨ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇͲͲΨϱ͕ϰϲϯ͕ϮϬϬŽŶĞͲƚŝŵĞ
ĨƌŽŵĨĞĚĞƌĂůĨƵŶĚƐƚŽŵĂƚĐŚŝŶĐƌĞĂƐĞĨƌŽŵ
ĨĞĚĞƌĂůƐŽƵƌĐĞƐ͖
x DŽďŝůĞDŽŶŝƚŽƌŝŶŐĂƚĂŽůůĞĐƚŝŽŶͲͲΨϱϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞƚŽƐƵƉƉŽƌƚŽŶŐŽŝŶŐĂŝƌƋƵĂůŝƚǇĚĂƚĂ
ĐŽůůĞĐƚŝŽŶŝŶĐŽŶũƵŶĐƚŝŽŶǁŝƚŚĂĐĂĚĞŵŝĐ
ƌĞƐĞĂƌĐŚ͖
x ,͘͘ϯϱϳ͕͞sŽůƵŶƚĂƌǇtŽŽĚƵƌŶŝŶŐŽŶǀĞƌƐŝŽŶ
WƌŽŐƌĂŵ͟ͲͲΨϱŵŝůůŝŽŶŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿĂŶĚΨϰŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽĨƵŶĚ
ĨŝŶĂŶĐŝĂůŝŶĐĞŶƚŝǀĞƐǁŚĞƌĞƚŚĞ^ƚĂƚĞǁŽƵůĚĐŽǀĞƌ
ϳϬƉĞƌĐĞŶƚŽĨĐŽŶǀĞƌƐŝŽŶĐŽƐƚƐĨŽƌƐǁŝƚĐŚŝŶŐ
ĨƌŽŵǁŽŽĚďƵƌŶŝŶŐĚĞǀŝĐĞƐƚŽŐĂƐͲĨƵĞůĞĚ
ĚĞǀŝĐĞƐ͖
x ,͘͘ϯϴϳ͕͞ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐ
ŵĞŶĚŵĞŶƚƐ͟ͲͲ;ΨϯϬ͕ϯϬϬͿŽŶŐŽŝŶŐĂŶĚΨϯϬ͕ϯϬϬ
ŽŶĞͲƚŝŵĞĂƐĨƵŶĚŝŶŐŝƐƉŚĂƐĞĚŽƵƚĨŽƌƚŚĞŝƌ



6-10

Office of the Legislative Fiscal Analyst

Budget of the State of Utah

Natural Resources, Agriculture, and Environmental Quality

































YƵĂůŝƚǇWŽůŝĐǇĚǀŝƐŽƌǇŽĂƌĚ͘dŚĞŽĂƌĚǁŝůůďĞ
ĞůŝŵŝŶĂƚĞĚŝŶ&zϮϬϮϮ͖ĂŶĚ
x ^͘͘ϭϰϰ͕͞ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇDŽŶŝƚŽƌŝŶŐ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϱ͕ϲϬϬŽŶŐŽŝŶŐĂŶĚΨϮϵϮ͕ϱϬϬ
ŽŶĞͲƚŝŵĞƚŽĞƐƚĂďůŝƐŚĂŶĚŵĂŝŶƚĂŝŶĂŝƌƋƵĂůŝƚǇ
ŵŽŶŝƚŽƌŝŶŐĨĂĐŝůŝƚŝĞƐƚŽŵĞĂƐƵƌĞƚŚĞ
ĞŶǀŝƌŽŶŵĞŶƚĂůŝŵƉĂĐƚƐĨƌŽŵŝŶůĂŶĚƉŽƌƚ
ĚĞǀĞůŽƉŵĞŶƚ͘

ƌŝŶŬŝŶŐtĂƚĞƌ
x WĂŶŐƵŝƚĐŚŝƚǇtĂƚĞƌZĞƐƚŽƌĂƚŝŽŶͲͲΨϮϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞĨŽƌĐƵůŝŶĂƌǇǁĂƚĞƌƌĞƐƚŽƌĂƚŝŽŶĂĨƚĞƌ
ǁŝůĚĨŝƌĞĚĂŵĂŐĞ͘

ŶǀŝƌŽŶŵĞŶƚĂůZĞƐƉŽŶƐĞĂŶĚZĞŵĞĚŝĂƚŝŽŶ
x ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐʹĞƉĂƌƚŵĞŶƚŽĨ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇͲͲΨϭϮϮ͕ϯϬϬŽŶĞͲƚŝŵĞŝŶ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐƌĞǀĞŶƵĞƚŽŵĂƚĐŚŝŶĐƌĞĂƐĞĚ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐƌĞǀĞŶƵĞ͘

,ĂǌĂƌĚŽƵƐ^ƵďƐƚĂŶĐĞDŝƚŝŐĂƚŝŽŶ&ƵŶĚ
x ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐʹĞƉĂƌƚŵĞŶƚŽĨ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇͲͲΨϭϳ͕ϲϬϬŝŶĚĞĚŝĐĂƚĞĚ
ĐƌĞĚŝƚƐƌĞǀĞŶƵĞƚŽŵĂƚĐŚŝŶĐƌĞĂƐĞĚĚĞĚŝĐĂƚĞĚ
ĐƌĞĚŝƚƐƌĞǀĞŶƵĞ͘

tĂƐƚĞDĂŶĂŐĞŵĞŶƚĂŶĚZĂĚŝĂƚŝŽŶŽŶƚƌŽů
x ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐʹĞƉĂƌƚŵĞŶƚŽĨ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇͲͲΨϱϲ͕ϲϬϬŝŶĚĞĚŝĐĂƚĞĚ
ĐƌĞĚŝƚƐƌĞǀĞŶƵĞƚŽŵĂƚĐŚŝŶĐƌĞĂƐĞĚĚĞĚŝĐĂƚĞĚ
ĐƌĞĚŝƚƐƌĞǀĞŶƵĞ͖ĂŶĚ
x ,͘͘ϮϮϬ͕͞ZĂĚŝŽĂĐƚŝǀĞtĂƐƚĞ&ĞĞ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϮϯϬ͕ϬϬϬŝŶĐƌĞĂƐĞŝŶĚĞĚŝĐĂƚĞĚ
ĐƌĞĚŝƚƐƌĞǀĞŶƵĞĨŽƌŶĞǁůŝĐĞŶƐĞĞŽƌĂƉƉůŝĐĂŶƚ
ĐŽƐƚƐĂŶĚĂƐƐŽĐŝĂƚĞĚĚŝƐƉŽƐĂůĨĞĞƐĨŽƌƌĞǀŝĞǁŽĨ
ĂŶǇĐůĂƐƐŝĨŝĐĂƚŝŽŶƌĞƋƵĞƐƚ͘

tĂƐƚĞdŝƌĞZĞĐǇĐůŝŶŐ&ƵŶĚ
x ^͘͘ϰϲ͕͞dŝƌĞZĞĐǇĐůŝŶŐŵĞŶĚŵĞŶƚƐ͟ͲͲ
ΨϭϮϬ͕ϲϬϬŝŶĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐĨŽƌƚŚĞĐŚĂŶŐĞŝŶ
ƐƚĂƚĞƌĞŝŵďƵƌƐĂďůĞĐŽƐƚƐĨŽƌĐůĞĂŶƵƉŽĨǁĂƐƚĞ
ƚŝƌĞƐƚŽĐŬƉŝůĞƐĨƌŽŵϲϬƉĞƌĐĞŶƚƚŽϭϬϬƉĞƌĐĞŶƚ
ĨŽƌĐĞƌƚĂŝŶĐŽƵŶƚŝĞƐ͘




tĂƚĞƌĞǀĞůŽƉŵĞŶƚ^ĞĐƵƌŝƚǇ&ƵŶĚʹƌŝŶŬŝŶŐ
tĂƚĞƌ
x &ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐʹĞƉĂƌƚŵĞŶƚŽĨ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇͲͲΨϭ͘ϮŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
ĨƌŽŵĨĞĚĞƌĂůĨƵŶĚƐƚŽŵĂƚĐŚŝŶĐƌĞĂƐĞĨƌŽŵ
ĨĞĚĞƌĂůƐŽƵƌĐĞƐ͘

tĂƚĞƌYƵĂůŝƚǇ
x ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐʹĞƉĂƌƚŵĞŶƚŽĨ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇͲͲΨϵϬ͕ϭϬϬŽŶĞͲƚŝŵĞŝŶ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐƌĞǀĞŶƵĞƚŽŵĂƚĐŚŝŶĐƌĞĂƐĞĚ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐƌĞǀĞŶƵĞ͖
x &ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐʹĞƉĂƌƚŵĞŶƚŽĨ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇͲͲΨϮϱϭ͕ϳϬϬŽŶĞͲƚŝŵĞ;&z
ϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĨƌŽŵĨĞĚĞƌĂůĨƵŶĚƐƚŽ
ŵĂƚĐŚŝŶĐƌĞĂƐĞĨƌŽŵĨĞĚĞƌĂůƐŽƵƌĐĞƐ͖
x ,ĂƌŵĨƵůůŐĂůůŽŽŵƐZĞƐƉŽŶƐĞ&ƵŶĚŝŶŐͲͲ
ΨϮϬϬ͕ϬϬϬŽŶŐŽŝŶŐƚŽƉƌŽǀŝĚĞďĂƐĞůĞǀĞůĨƵŶĚŝŶŐ
ĨŽƌƚŚĞ,ĂƌŵĨƵůůŐĂůůŽŽŵ;,ƐͿZĞƐƉŽŶƐĞ
WƌŽŐƌĂŵ͖
x ^͘͘ϭϭϬ;ϮϬϭϲ'^ͿtĂƚĞƌŵĞŶĚŵĞŶƚƐhŶƵƐĞĚ
&ƵŶĚŝŶŐͲͲ;ΨϰϬ͕ϱϬϬͿŽŶĞͲƚŝŵĞĨƌŽŵĚĞĚŝĐĂƚĞĚ
ĐƌĞĚŝƚƐĂŶĚ;ΨϮϰ͕ϯϬϬͿŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ'ĞŶĞƌĂů
&ƵŶĚƚŽĂĐĐŽƵŶƚĨŽƌƵŶƵƐĞĚĨƵŶĚŝŶŐŝŶ&zϮϬϭϴ͖
ĂŶĚ
x ^͘͘ϭϰϰ͕͞ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇDŽŶŝƚŽƌŝŶŐ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϭϲϯ͕ϭϬϬŽŶĞͲƚŝŵĞƚŽĞƐƚĂďůŝƐŚ
ĂŶĚŵĂŝŶƚĂŝŶtĂƚĞƌYƵĂůŝƚǇŵŽŶŝƚŽƌŝŶŐĨĂĐŝůŝƚŝĞƐ
ƚŽŵĞĂƐƵƌĞƚŚĞĞŶǀŝƌŽŶŵĞŶƚĂůŝŵƉĂĐƚƐĨƌŽŵ
ŝŶůĂŶĚƉŽƌƚĚĞǀĞůŽƉŵĞŶƚ͘


dƌŝƉZĞĚƵĐƚŝŽŶWƌŽŐƌĂŵ
x ,͘͘ϯϱϯ͕͞ZĞĚƵĐƚŝŽŶŽĨ^ŝŶŐůĞKĐĐƵƉĂŶĐǇ
sĞŚŝĐůĞdƌŝƉƐWŝůŽƚWƌŽŐƌĂŵ͟ͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞĨŽƌĂƉŝůŽƚƉƌŽŐƌĂŵƚŽƉƌŽǀŝĚĞĨƌĞĞƚƌĂŶƐŝƚ
ĚĂǇƐŽŶŵĂŶĚĂƚŽƌǇĂŝƌƋƵĂůŝƚǇĂĐƚŝŽŶĚĂǇƐĂŶĚ
ĐƌĞĂƚĞĚĂŶĞǁůŝŶĞŝƚĞŵ͘


dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌƚŚĞĞƉĂƌƚŵĞŶƚŽĨŶǀŝƌŽŶŵĞŶƚĂů
YƵĂůŝƚǇ͗

ZĞƋƵŝƌĞĚƚŚĂƚĂƉŽƌƚŝŽŶŽĨƚŚĞĨƵŶĚƐĂƵƚŚŽƌŝǌĞĚĨŽƌ
hƚĂŚ>ĂŬĞ^ƚƵĚǇƉƌŽũĞĐƚƐďĞĚŝƐƚƌŝďƵƚĞĚƚŚƌŽƵŐŚĂ
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ĐŽŵƉĞƚŝƚŝǀĞƌĞǀŝĞǁƉƌŽĐĞƐƐĂŶĚƵƐĞĚƚŽĞǀĂůƵĂƚĞ
ĂůŐĂůƚƌĞĂƚŵĞŶƚĐŽŶĐĞƉƚƐ͘;^͘͘Ϯ͕/ƚĞŵϮϳϴͿ

ZĞƋƵŝƌĞĚƚŚĞĂŐĞŶĐǇƚŽƐƵďŵŝƚƉƌŽƉŽƐĞĚ
ƉĞƌĨŽƌŵĂŶĐĞŵĞĂƐƵƌĞƐƚŽ>&ĂŶĚƌĞƉŽƌƚƚŽƚŚĞ
ƐƵďĐŽŵŵŝƚƚĞĞŽŶĂůůŶĞǁĨƵŶĚŝŶŐĞǆĐĞĞĚŝŶŐΨϮϬ͕ϬϬϬ
ĂƉƉƌŽƉƌŝĂƚĞĚĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͘
;^͘͘ϱ͕/ƚĞŵϱϴͿ








Wh>/>E^WK>/zKKZ/Ed/E'K&&/




dŚĞŵŝƐƐŝŽŶŽĨƚŚĞWƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐ
KĨĨŝĐĞ;W>WKͿŝƐƚŽƉƌĞƐĞƌǀĞĂŶĚĚĞĨĞŶĚƌŝŐŚƚƐƚŽ
ĂĐĐĞƐƐ͕ƵƐĞ͕ĂŶĚďĞŶĞĨŝƚĨƌŽŵƉƵďůŝĐůĂŶĚƐǁŝƚŚŝŶƚŚĞ
^ƚĂƚĞ͘dŚĞŽĨĨŝĐĞĂůƐŽĂĚŵŝŶŝƐƚĞƌƐƚŚĞƐƚĂƚĞ
ĂƌĐŚĂĞŽůŽŐŝĐĂůƐƵƌǀĞǇĂŶĚĞǆĐĂǀĂƚŝŽŶƉĞƌŵŝƚƚŝŶŐ
ƐǇƐƚĞŵ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚ
ĐŚĂŶŐĞƐ͗

x ŽŵŵŝƐƐŝŽŶŽŶ&ĞĚĞƌĂůŝƐŵZĞĚƵĐƚŝŽŶ
ĚũƵƐƚŵĞŶƚͲͲ;ΨϭϭϮ͕ϵϬϬͿŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ
'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϭϭϮ͕ϵϬϬŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ
ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞ&ƵŶĚĨŽƌĨƵŶĚŝŶŐ
ĂĚũƵƐƚŵĞŶƚƐƌĞůĂƚĞĚƚŽƌĞŵĂŝŶŝŶŐĂĐĐŽƵŶƚ
ďĂůĂŶĐĞƐ͖
x ,͘Ϯϵϵ͕͞>ĂŶĚdƌĂŶƐĨĞƌŵĞŶĚŵĞŶƚƐ͟ͲͲ
Ψϭϴ͕ϯϬϬŽŶŐŽŝŶŐƚŽƐƚĂĨĨĂŶĞǁůǇĐƌĞĂƚĞĚ
ĐŽŵŵŝƚƚĞĞ͕ĚĞǀĞůŽƉĞǆƉĞƌƚŝƐĞ͕ƌĞƐĞĂƌĐŚ͕
ĞĚƵĐĂƚĞ͕ƉƌŝŽƌŝƚŝǌĞ͕ƉƌŽǀŝĚĞĂĚǀŝĐĞĂŶĚ
ĐŽŶƐƵůƚĂƚŝŽŶƚŽůŽĐĂůĞŶƚŝƚŝĞƐ͕ĂŶĚƌĞƉŽƌƚŽŶ
ƉƵďůŝĐůĂŶĚĂĐƋƵŝƐŝƚŝŽŶ͖
x W>WKŶǀŝƌŽŶŵĞŶƚĂůDŝƚŝŐĂƚŝŽŶͲͲΨϯϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞĨŽƌĨƵŶĚŝŶŐĐŽŵŵƵŶŝƚǇ͕ŐŽǀĞƌŶŵĞŶƚĂů͕
ƚƌŝďĂů͕ĂŶĚƉƵďůŝĐŽƵƚƌĞĂĐŚ͕ĂƐǁĞůůĂƐĨŽƌůĞŐĂů
ĞĨĨŽƌƚƐƚŽǁĂƌĚƐƌĞůŝĞǀŝŶŐĞŶǀŝƌŽŶŵĞŶƚĂů
ďƵƌĚĞŶƐ͖
x Z͘^͘Ϯϰϳϳ>ŝƚŝŐĂƚŝŽŶŽƐƚ^ŚĂƌŝŶŐͲͲΨϭŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĨŽƌĂϳϱ
ƉĞƌĐĞŶƚƌĞŝŵďƵƌƐĞŵĞŶƚŽĨĐŽƵŶƚǇůĞŐĂů
ĞǆƉĞŶƐĞƐƌĞůĂƚĞĚƚŽZ͘^͘ϮϰϳϳƌŝŐŚƚƐͲŽĨͲǁĂǇ͖
x ZƵƌĂůWŽůŝĐǇĂŶĚWƵďůŝĐ>ĂŶĚƐ/ŶƐƚŝƚƵƚĞ;ZWW>ͿͲͲ
ΨϯϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿƚŽ
ĐŽŶĚƵĐƚƌĞƐĞĂƌĐŚŽŶŝƐƐƵĞƐƌĞůĞǀĂŶƚƚŽƌƵƌĂů
ƉŽůŝĐǇĂŶĚƉƵďůŝĐůĂŶĚƐƌĞƐĞĂƌĐŚ͖ĂŶĚ

























x

tŝůĚ,ŽƌƐĞĂŶĚƵƌƌŽDĂŶĂŐĞŵĞŶƚͲͲΨϱϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĨŽƌĞĚƵĐĂƚŝŽŶ͕
ƉŽůŝĐǇ͕ŵĞƐƐĂŐŝŶŐ͕ƌĂŶŐĞƚƌĞĂƚŵĞŶƚƐ͕ĂŶĚ
ƐƚƵĚŝĞƐ͘


dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌƚŚĞWƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐ
KĨĨŝĐĞ͗

KƵƚůŝŶĞĚƚŚĞƌĞƋƵŝƌĞĚƵƐĂŐĞŽĨĨƵŶĚƐĨŽƌǁŝůĚŚŽƌƐĞ
ĂŶĚďƵƌƌŽŵĂŶĂŐĞŵĞŶƚ͕ŚŝŐŚůŝŐŚƚŝŶŐƚŚĞŶĞĞĚĨŽƌ
ĐŽŽƌĚŝŶĂƚŝŽŶŽĨĞĨĨŽƌƚƐǁŝƚŚƚŚĞĞƉĂƌƚŵĞŶƚŽĨ
EĂƚƵƌĂůZĞƐŽƵƌĐĞƐĂŶĚĞƉĂƌƚŵĞŶƚŽĨŐƌŝĐƵůƚƵƌĞ͘
;^͘͘Ϯ͕/ƚĞŵϵϱͿ

ŝƌĞĐƚĞĚƚŚĞŽƌĚĞƌŽĨĚŝƐƚƌŝďƵƚŝŽŶŽĨĨƵŶĚƐĨƌŽŵƚŚĞ
ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚƚŽƚŚĞ
WƵďůŝĐ>ĂŶĚƐŽŽƌĚŝŶĂƚŝŶŐKĨĨŝĐĞĂŶĚŽƚŚĞƌƐŽƵƌĐĞƐ͘
;^͘͘Ϯ͕/ƚĞŵϮϵϲͿ

ZĞƋƵŝƌĞĚƚŚĞĂŐĞŶĐǇƚŽƐƵďŵŝƚƉƌŽƉŽƐĞĚ
ƉĞƌĨŽƌŵĂŶĐĞŵĞĂƐƵƌĞƐƚŽ>&ĂŶĚƌĞƉŽƌƚƚŽƚŚĞ
ƐƵďĐŽŵŵŝƚƚĞĞŽŶĂůůŶĞǁĨƵŶĚŝŶŐĞǆĐĞĞĚŝŶŐΨϮϬ͕ϬϬϬ
ĂƉƉƌŽƉƌŝĂƚĞĚĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͘
;^͘͘ϱ͕/ƚĞŵϳϵͿ


K&&/K&EZ'zs>KWDEd
dŚĞŵŝƐƐŝŽŶŽĨdŚĞKĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ
;KͿŝƐƚŽĂĚǀĂŶĐĞĂůůĨŽƌŵƐŽĨƌĞƐƉŽŶƐŝďůĞĞŶĞƌŐǇ
ĂŶĚŵŝŶĞƌĂůƐĨŽƌƚŚĞƉƌŽǀŝƐŝŽŶŽĨĂĨĨŽƌĚĂďůĞ͕ƌĞůŝĂďůĞ͕
ĂŶĚƐƵƐƚĂŝŶĂďůĞĞŶĞƌŐǇƚŚƌŽƵŐŚŝŶĚƵƐƚƌǇĂƐƐŝƐƚĂŶĐĞ͕
ĞĚƵĐĂƚŝŽŶĂŶĚŽƵƚƌĞĂĐŚ͕ĂŶĚƉŽůŝĐǇƚŽƉƌŽŵŽƚĞ
ƌĞƐŽƵƌĐĞĚŝǀĞƌƐŝƚǇĂŶĚŝŶŶŽǀĂƚŝŽŶ͘dŚĞŽĨĨŝĐĞĨŽĐƵƐĞƐ
ŽŶĐŽŶǀĞŶƚŝŽŶĂůĞŶĞƌŐǇ͕ƵŶĐŽŶǀĞŶƚŝŽŶĂůĞŶĞƌŐǇ͕
ĞŶĞƌŐǇĞĨĨŝĐŝĞŶĐǇ͕ƌĞŶĞǁĂďůĞĞŶĞƌŐǇ͕ĂŶĚĞŶĞƌŐǇ
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚ
ĐŚĂŶŐĞƐ͗


x

x

ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐʹKĨĨŝĐĞŽĨ
ŶĞƌŐǇĞǀĞůŽƉŵĞŶƚͲͲΨϯϯ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽ
ŵĂƚĐŚĞƐƚŝŵĂƚĞĚĨĞĞĐŽůůĞĐƚŝŽŶƐ͖
,͘ϭϬϵ͕͞,ǇĚƌŽŐĞŶ&ƵĞůWƌŽĚƵĐƚŝŽŶ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϮ͕ϮϬϬŽŶĞͲƚŝŵĞĂŶĚΨϱ͕ϬϬϬ
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ŽŶŐŽŝŶŐĨŽƌƌƵůĞĐŚĂŶŐĞƐĂŶĚƉƌŽŐƌĂŵ
ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͖
/ƐŽƚŽƉĞƐZĞƐĞĂƌĐŚĞŶƚĞƌͲͲΨϭŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿĨŽƌĂŶƵĐůĞĂƌŝƐŽƚŽƉĞ
ƌĞƐĞĂƌĐŚĨĂĐŝůŝƚǇĂŶĚƌĞůĂƚĞĚĞƋƵŝƉŵĞŶƚ͖
KsŝĚĞŽ&ƵŶĚŝŶŐZĞĚƵĐƚŝŽŶͲͲ;Ψϭϯ͕ϬϬϬͿ
ŽŶŐŽŝŶŐƚŽƌĞŵŽǀĞĨƵŶĚŝŶŐĨŽƌǀŝĚĞŽƉƌŽĚƵĐƚŝŽŶ
ĂŶĚďƌĂŶĚŝŶŐƉƵƌƉŽƐĞƐ͖
^ƚĂƚĞŶĞƌŐǇWƌŽŐƌĂŵ'ƌĂŶƚʹ^ƚĂƚĞDĂƚĐŚͲͲ
ΨϮϯ͕ϮϬϬŽŶŐŽŝŶŐƚŽŵĞĞƚƚŚĞƌĞƋƵŝƌĞĚƐƚĂƚĞ
ĐŽŶƚƌŝďƵƚŝŽŶƚŽƵƚŝůŝǌĞƚŚĞĨĞĚĞƌĂů^ƚĂƚĞŶĞƌŐǇ
WƌŽŐƌĂŵ'ƌĂŶƚ͖
^ƚƌŝƉƉĞƌtĞůůWĞƚƌŽůĞƵŵsŝŽůĂƚŝŽŶƐĐƌŽǁ
ƉƉƌŽƉƌŝĂƚŝŽŶͲͲΨϭϮϱ͕ϵϬϬŽŶĞͲƚŝŵĞ;&zϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂůͿĨƌŽŵƚŚĞ^ƚƌŝƉƉĞƌtĞůůWĞƚƌŽůĞƵŵ
sŝŽůĂƚŝŽŶƐĐƌŽǁĐĐŽƵŶƚĨŽƌƉƌŽŵŽƚŝŽŶŽĨ
ĞŶĞƌŐǇĞĨĨŝĐŝĞŶĐǇĞĨĨŽƌƚƐŝŶƉƵďůŝĐďƵŝůĚŝŶŐƐ͖
dƌĂŶƐŵŝƐƐŝŽŶ>ŝŶĞ^ƚƵĚǇͲͲΨϮϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞ
;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿƚŽĚĞƚĞƌŵŝŶĞƚŚĞĐŽƐƚ
ĂŶĚĨĞĂƐŝďŝůŝƚǇŽĨĚĞǀĞůŽƉŵĞŶƚŽĨƚƌĂŶƐŵŝƐƐŝŽŶ
ŽĨƉŽǁĞƌĨŽƌǁŝŶĚĂŶĚƐŽůĂƌƉƌŽũĞĐƚƐŝŶ^ŽƵƚŚĞƌŶ
hƚĂŚ͖ĂŶĚ
hƚĂŚŽĂůƚŽ,ŝŐŚͲsĂůƵĞWƌŽĚƵĐƚƐͲͲΨϱϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞ;&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͿƚŽĨƵƌƚŚĞƌƚŚĞ
ĚĞǀĞůŽƉŵĞŶƚŽĨĐĂƌďŽŶĨŝďĞƌĂŶĚŽƚŚĞƌƐŽůŝĚ
ƉƌŽĚƵĐƚĨƌŽŵhƚĂŚĐŽĂů͕ĂŶĚƚŽĐƌĞĂƚĞĚĂƚĂďĂƐĞ
ĞůĞŵĞŶƚƐƚŽďĞƚƚĞƌǀŝƐƵĂůŝǌĞĂŶĚĐŚĂƌĂĐƚĞƌŝǌĞ
ƚŚĞƉƌŽƉĞƌƚŝĞƐŽĨĐŽĂůͲĚĞƌŝǀĞĚƉƌŽĚƵĐƚƐ͘


dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĨŽƌKĂƐ
ĨŽůůŽǁƐ͗

ZĞƋƵŝƌĞĚƚŚĞĂŐĞŶĐǇƚŽƐƵďŵŝƚƉƌŽƉŽƐĞĚ
ƉĞƌĨŽƌŵĂŶĐĞŵĞĂƐƵƌĞƐƚŽ>&ĂŶĚƌĞƉŽƌƚƚŽƚŚĞ
ƐƵďĐŽŵŵŝƚƚĞĞŽŶĂůůŶĞǁĨƵŶĚŝŶŐĞǆĐĞĞĚŝŶŐΨϮϬ͕ϬϬϬ
ĂƉƉƌŽƉƌŝĂƚĞĚĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͘
;^͘͘ϱ͕/ƚĞŵϲϭͿ
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 EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ͕ŐƌŝĐƵůƚƵƌĞ͕ĂŶĚŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

 ĞƉĂƌƚŵĞŶƚŽĨEĂƚƵƌĂůZĞƐŽƵƌĐĞƐ





























WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ

EĂƚƵƌĂůZĞƐŽƵƌĐĞƐĚŵŝŶŝƐƚƌĂƚŝŽŶ
ZĂƚŝŽŽĨƚŽƚĂůĞŵƉůŽǇĞĞƐŝŶEZƚŽEZĂĚŵŝŶŝƐƚƌĂƚŝŽŶ
EŽŶͲŐĞŶĞƌĂůĨƵŶĚƌĞǀĞŶƵĞƐŽƵƌĐĞƐ
ĚǀĞƌƐĞĂƵĚŝƚĨŝŶĚŝŶŐƐ
ƵŝůĚŝŶŐKƉĞƌĂƚŝŽŶƐ
ZĞƋƵĞƐƚ&DƚŽŬĞĞƉKΘDƌĂƚĞƐĂƚƚŚĞĐƵƌƌĞŶƚĐŽƐƚŽĨΨϰ͘Ϯϱ
KΘDƌĂƚĞƚŽƌĞŵĂŝŶϯϮйŵŽƌĞĐŽƐƚĐŽŵƉĞƚŝƚŝǀĞƚŚĂŶƚŚĞƉƌŝǀĂƚĞƐĞĐƚŽƌƌĂƚĞ
ƵƐƚŽŵĞƌƐĞƌǀŝĐĞƐĂƚŝƐĨĂĐƚŝŽŶǁŝƚŚ,sŽƉĞƌĂƚŝŽŶ͕ĨĂĐŝůŝƚǇĐůĞĂŶůŝŶĞƐƐĂŶĚŐĞŶĞƌĂůŽƉĞƌĂƚŝŽŶƐ
EZWĂƐƐdŚƌŽƵŐŚ
dŽĐŽŵƉůĞƚĞƚƌĂŶƐĂĐƚŝŽŶƐŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚůĞŐŝƐůĂƚŝǀĞĚŝƌĞĐƚŝŽŶ
ŽŶƚƌŽůƚŚĞĐŽƐƚƐŽĨĂƵĚŝƚŝŶŐĂŶĚĂĚŵŝŶŝƐƚƌĂƚŝŽŶ
dŝŵĞůŝŶĞƐƐ
&ŽƌĞƐƚƌǇ͕&ŝƌĞ͕ĂŶĚ^ƚĂƚĞ͕>ĂŶĚƐKƉĞƌĂƚŝŽŶƐ
&ƵĞůƌĞĚƵĐƚŝŽŶƚƌĞĂƚŵĞŶƚĂĐƌĞƐ
&ŝƌĞĨŝŐŚƚĞƌƐƚƌĂŝŶĞĚ
ŽŵŵƵŶŝƚŝĞƐǁŝƚŚdƌĞĞŝƚǇh^ƐƚĂƚƵƐ
&ŽƌĞƐƚƌǇ͕&ŝƌĞ͕ĂŶĚ^ƚĂƚĞ͕&ŝƌĞ^ƵƉƉƌĞƐƐŝŽŶ
EŽŶͲĨĞĚĞƌĂůǁŝůĚůĂŶĚĨŝƌĞĂĐƌĞƐďƵƌŶĞĚ
,ƵŵĂŶͲĐĂƵƐĞĚǁŝůĚĨŝƌĞƌĂƚĞ
EƵŵďĞƌŽĨĐŽƵŶƚŝĞƐĂŶĚŵƵŶŝĐŝƉĂůŝƚŝĞƐƉĂƌƚŝĐŝƉĂƚŝŶŐǁŝƚŚƚŚĞŽŽƉĞƌĂƚŝǀĞtŝůĚĨŝƌĞƐǇƐƚĞŵ
Kŝů͕'ĂƐ͕ĂŶĚDŝŶŝŶŐ
dŝŵŝŶŐŽĨŝƐƐƵŝŶŐĐŽĂůƉĞƌŵŝƚƐ
ƵƐƚŽŵĞƌƐĂƚŝƐĨĂĐƚŝŽŶĨƌŽŵƐƵƌǀĞǇ
tĞůůĚƌŝůůŝŶŐŝŶƐƉĞĐƚŝŽŶƐǁŝƚŚŽƵƚǀŝŽůĂƚŝŽŶƐ
WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶ
dŽƚĂůƌĞǀĞŶƵĞĐŽůůĞĐƚŝŽŶƐ
'ĂƚĞƌĞǀĞŶƵĞ
ǆƉĞŶĚŝƚƵƌĞƐ
WĂƌŬƐĂƉŝƚĂů
ŽŶĂƚŝŽŶƐƌĞǀĞŶƵĞ
ĂƉŝƚĂůƌĞŶŽǀĂƚŝŽŶƉƌŽũĞĐƚƐĐŽŵƉůĞƚĞĚ
ŽĂƚŝŶŐƉƌŽũĞĐƚƐĐŽŵƉůĞƚĞĚ
tZKƉĞƌĂƚŝŽŶƐ
&ŝƐŚŝŶŐĂŶĚŚƵŶƚŝŶŐ
>ĂǁĞŶĨŽƌĐĞŵĞŶƚĐŽŶƚĂĐƚƐǁŝƚŚŽƵƚĂǀŝŽůĂƚŝŽŶ
WĂƌƚŝĐŝƉĂŶƚƐĂƚtZƐŚŽŽƚŝŶŐƌĂŶŐĞƐ
tZĂƉŝƚĂů&ĂĐŝůŝƚŝĞƐ
ǀĞƌĂŐĞƐĐŽƌĞĨƌŽŵĂŶŶƵĂů&DĨĂĐŝůŝƚǇĂƵĚŝƚƐ
EĞǁŵŽƚŽƌďŽĂƚĂĐĐĞƐƐƉƌŽũĞĐƚƐ
,ĂƚĐŚĞƌŝĞƐŝŶŽƉĞƌĂƚŝŽŶ
tZŽŶƚƌŝďƵƚĞĚZĞƐĞĂƌĐŚ
DƵůĞĚĞĞƌƵŶŝƚƐĂƚŽƌĞǆĐĞĞĚŝŶŐϵϬйŽĨƚŚĞŝƌƉŽƉƵůĂƚŝŽŶŽďũĞĐƚŝǀĞ
ůŬƵŶŝƚƐĂƚŽƌĞǆĐĞĞĚŝŶŐϵϬйŽĨƚŚĞŝƌƉŽƉƵůĂƚŝŽŶŽďũĞĐƚŝǀĞ
^ĂƚŝƐĨĂĐƚŝŽŶŝŶĚĞǆĨŽƌŐĞŶĞƌĂůƐĞĂƐŽŶĚĞĞƌŚƵŶƚ
tZŽŽƉĞƌĂƚŝǀĞŐƌĞĞŵĞŶƚƐWƌŽŐƌĂŵ
ƋƵĂƚŝĐŝŶǀĂƐŝǀĞƐƉĞĐŝĞƐĐŽŶƚĂŝŶŵĞŶƚ

EĞǁǁŝůĚůŝĨĞƐƉĞĐŝĞƐůŝƐƚĞĚƵŶĚĞƌƚŚĞŶĚĂŶŐĞƌĞĚ^ƉĞĐŝĞƐĐƚ
,ĂďŝƚĂƚĂĐƌĞƐƌĞƐƚŽƌĞĚ
^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶ
ĞůŝƐƚŝŶŐŽƌĚŽǁŶůŝƐƚŝŶŐ
ZĞĚ^ŚŝŶĞƌĞƌĂĚŝĐĂƚŝŽŶ͕ϯϳŵŝůĞƐŽĨƚŚĞsŝƌŐŝŶZŝǀĞƌŝŶhƚĂŚ
:ƵŶĞ^ƵĐŬĞƌƉŽƉƵůĂƚŝŽŶĞŶŚĂŶĐĞŵĞŶƚ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϱϱ͗ϭ
ϴϬй
Ϭй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϴϬ
ϮϴϬ
ϮϴϬ

ϭϬϬй
ϯϮй
ϭϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϴϭ
Ϯϴϭ
Ϯϴϭ

ϭϬϬй
ϴй
ϭϬϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϴϰ
Ϯϴϰ
Ϯϴϰ

ϰ͕ϳϮϭ
Ϯ͕ϯϰϯ
ϵϮ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϴϱ
Ϯϴϱ
Ϯϴϱ

ϭϴ͕Ϯϱϯ
ϱϲй
Ϯϵ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϯϭϲ
ϯϭϲ
ϯϭϲ

ϭϬϬй
ϰ͘Ϯ
ϭϬϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϴϲ
Ϯϴϲ
Ϯϴϲ

Ψϯϳ͕ϬϬϬ͕ϬϬϬ
ΨϮϱ͕ϱϬϬ͕ϬϬϬ
ΨϯϮ͕ϱϬϬ͕ϬϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϴϳ
Ϯϴϳ
Ϯϴϳ

Ψϭϭϱ͕ϬϬϬ
ϭϳ
ϵ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϴϴ
Ϯϴϴ
Ϯϴϴ

ϳϬϬ͕ϬϬϬĂŶŐůĞƌƐĂŶĚ
ϯϮϬ͕ϬϬϬŚƵŶƚĞƌƐ
ϵϱй
ϴϱ͕ϬϬϬ

^͘͘Ϯ

Ϯϵϰ

^͘͘Ϯ
^͘͘Ϯ

Ϯϵϰ
Ϯϵϰ

ϵϬй
ϭϬ
ϭϮ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϵϱ
Ϯϵϱ
Ϯϵϱ

ϱϬй
ϳϱй
ϯ͘ϯ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϴϮ
ϮϴϮ
ϮϴϮ

ϭϳϱ͕ϬϬϬƉƵďůŝĐ
ĐŽŶƚĂĐƚƐĂŶĚϮ͕ϬϬϬ
ĚĞĐŽŶƚĂŵŝŶĂƚŝŽŶƐ
Ϭ
ϭϬϬ͕ϬϬϬ

^͘͘Ϯ

Ϯϴϯ

^͘͘Ϯ
^͘͘Ϯ

Ϯϴϯ
Ϯϴϯ

ϭ
ϭϬϬй
ϱ͕ϬϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϴϵ
Ϯϴϵ
Ϯϴϵ
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 EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ͕ŐƌŝĐƵůƚƵƌĞ͕ĂŶĚŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ









WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
hƚĂŚ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇ
/ŶĚŝǀŝĚƵĂůŝƚĞŵǀŝĞǁƐŝŶƚŚĞh'^'ĞŽĂƚĂƌĐŚŝǀĞ
tĞďƐŝƚĞƵƐĞƌƌĞƋƵĞƐƚƐͬƋƵĞƌŝĞƐƚŽh'^ŝŶƚĞƌĂĐƚŝǀĞŵĂƉůĂǇĞƌƐ
ǆƚĞƌŶĂůƌĞǀĞŶƵĞĐŽůůĞĐƚĞĚͲĨĞĚĞƌĂůĨƵŶĚƐĂŶĚĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐ
EƵŵďĞƌŽĨǁŽƌŬƐŚŽƉƐĂƚƚŚĞŽƌĞZĞƐĞĂƌĐŚĞŶƚĞƌ
tĂƚĞƌZĞƐŽƵƌĐĞƐ
tĂƚĞƌĐŽŶƐĞƌǀĂƚŝŽŶĂŶĚĚĞǀĞůŽƉŵĞŶƚƉƌŽũĞĐƚƐĨƵŶĚĞĚ
ZĞĚƵĐƚŝŽŶŽĨƉĞƌĐĂƉŝƚĂDΘ/ǁĂƚĞƌƵƐĞ
WƌĞĐŝƉŝƚĂƚŝŽŶŝŶĐƌĞĂƐĞĚƵĞƚŽĐůŽƵĚƐĞĞĚŝŶŐĞĨĨŽƌƚƐ
ZĞǀŽůǀŝŶŐŽŶƐƚƌƵĐƚŝŽŶ&ƵŶĚ
Ăŵ^ĂĨĞƚǇŵŝŶŝŵƵŵƐƚĂŶĚĂƌĚƐƵƉŐƌĂĚĞƉƌŽũĞĐƚƐ
ƉƉƌŽƉƌŝĂƚĞĚĨƵŶĚŝŶŐƚŽďĞƐƉĞŶƚŽŶĂŵ^ĂĨĞƚǇƉƌŽũĞĐƚƐ
ĞĂĚůŝŶĞĨŽƌĂůůƐƚĂƚĞŵŽŶŝƚŽƌĞĚŚŝŐŚŚĂǌĂƌĚĚĂŵƐǁŝůůďĞďƌŽƵŐŚƚƵƉƚŽŵŝŶŝŵƵŵƐĂĨĞƚǇƐƚĂŶĚĂƌĚƐ

tĂƚĞƌZŝŐŚƚƐ
dŝŵĞůǇĂƉƉůŝĐĂƚŝŽŶƉƌŽĐĞƐƐŝŶŐƵŶĐŽŶƚĞƐƚĞĚĂƉƉůŝĐĂƚŝŽŶƐ
hŶŝƋƵĞǁĞďƵƐĞƌƐƉĞƌŵŽŶƚŚƚŽƉƌŽǀŝĚĞŝŶĨŽƌŵĂƚŝŽŶ
 WĂƌƚŝĞƐƚŚĂƚŚĂǀĞďĞĞŶŶŽƚŝĐĞĚŝŶĐŽŵƉƌĞŚĞŶƐŝǀĞĂĚũƵĚŝĐĂƚŝŽŶ
tĂƚĞƌƐŚĞĚ
 EƵŵďĞƌŽĨĂĐƌĞƐƚƌĞĂƚĞĚ
ZĂƚŝŽŽĨEZĨƵŶĚƐƚŽƉĂƌƚŶĞƌĐŽŶƚƌŝďƵƚŝŽŶƐ
 DŝůĞƐŽĨƐƚƌĞĂŵĂŶĚƌŝƉĂƌŝĂŶĂƌĞĂƐƌĞƐƚŽƌĞĚ
EZ/^&
 EƵŵďĞƌŽĨĐŽŵƉůĂŝŶƚƐ
EƵŵďĞƌŽĨƵŶŝĨŽƌŵŝƚĞŵƐƐŽůĚ
ĚũƵƐƚƌĂƚĞƐƐŽƚŚĂƚƌĞƚĂŝŶĞĚĞĂƌŶŝŶŐƐĂƌĞнͬͲϱй
 ŐƌŝĐƵůƚƵƌĞĂŶĚ&ŽŽĚ
ŐƌŝĐƵůƚƵƌĞĚŵŝŶŝƐƚƌĂƚŝŽŶ
 ^ĂŵƉůĞƚƵƌŶĂƌŽƵŶĚĚĂǇƐ
ŽƐƚƉĞƌƐĂŵƉůĞ
 ŽƐƚƉĞƌƚĞƐƚ
ŶŝŵĂů,ĞĂůƚŚ
 ZĞƚƵƌŶŽĨďƌĂŶĚĞĚĞƐƚƌĂǇƐƚŽƌŝŐŚƚĨƵůŽǁŶĞƌǁŝƚŚŝŶϭϬĚĂǇƐ
WƌŽĐĞĞĚƐĨƌŽŵƐĂůĞŽĨĞƐƚƌĂǇƐƌĞƚƵƌŶĞĚƚŽƌŝŐŚƚĨƵůŽǁŶĞƌǁŝƚŚŝŶŽŶĞǇĞĂƌ
 ĞƌƚŝĨŝĐĂƚĞƐŽĨǀĞƚĞƌŝŶĂƌǇŝŶƐƉĞĐƚŝŽŶ;s/ƐͿǁŝƚŚŝŶϳǁŽƌŬŝŶŐĚĂǇƐĂĨƚĞƌƌĞĐĞŝƉƚ
ŐƌŝĐƵůƚƵƌĞƵŝůĚŝŶŐKƉĞƌĂƚŝŽŶƐ
 DĂŝŶƚĂŝŶƚŚĞ&DƌĂƚĞƐĂƚƚŚĞĐƵƌƌĞŶƚƌĂƚĞŽĨΨϳ͘ϵϴƉĞƌƐƋƵĂƌĞĨŽŽƚ
KƉƚŝŵŝǌĞƐƋƵĂƌĞͲĨŽŽƚƵƐĂŐĞ
 ŽŵƉůĞƚĞƐƉĞĐŝĨŝĐĂƚŝŽŶƐĂŶĚũƵƐƚŝĨŝĐĂƚŝŽŶĨŽƌĂŶĞǁĨĂĐŝůŝƚǇ
/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶ
 dƌĞĂƚĞĚĂĐƌĞƐ
EƵŵďĞƌŽĨƉƌŝǀĂƚĞ͕ŐŽǀĞƌŶŵĞŶƚ͕ĂŶĚŽƚŚĞƌŐƌŽƵƉƐĐŽŽƉĞƌĂƚĞĚ
 EƵŵďĞƌŽĨhƚĂŚǁĂƚĞƌƐŚĞĚƐŝŵƉĂĐƚĞĚďǇƉƌŽũĞĐƚƐ
DĂƌŬĞƚŝŶŐĂŶĚĞǀĞůŽƉŵĞŶƚ
 /ŶĐƌĞĂƐĞĚǁĞďƚƌĂĨĨŝĐƚŽƵƚĂŚƐŽǁŶ͘ŽƌŐďǇƚŚĞƉƌŝŵĂƌǇƐŚŽƉƉĞƌ;ĨĞŵĂůĞϮϱͲϱϱͿ
DĂƌŬĞƚŝŶŐĚŽůůĂƌƐƐƉĞŶƚƚŽĐƌĞĂƚĞĂŶŝŵƉƌĞƐƐŝŽŶŽŶĐŽŶƐƵŵĞƌƐ
sŝƐŝƚƐƚŽƚŚĞŵĂƌŬĞƚŶĞǁƐƌĞƉŽƌƚŝŶŐƉĂŐĞŽŶĂŐ͘ƵƚĂŚ͘ŐŽǀ

WůĂŶƚ/ŶĚƵƐƚƌǇ
WĞƐƚŝĐŝĚĞĐŽŵƉŽƵŶĚĞŶĨŽƌĐĞŵĞŶƚĂĐƚŝŽŶƌĂƚĞ
 &ĞƌƚŝůŝǌĞƌĐŽŵƉůŝĂŶĐĞǀŝŽůĂƚŝŽŶƌĂƚĞ
^ĞĞĚĐŽŵƉůŝĂŶĐĞǀŝŽůĂƚŝŽŶƌĂƚĞ
 WƌĞĚĂƚŽƌǇŶŝŵĂůŽŶƚƌŽů
ĞĐƌĞĂƐĞĂŵŽƵŶƚŽĨƉƌĞĚĂƚŝŽŶĨƌŽŵďĞĂƌƐ;ŚŽƵƌƐƉĞƌďĞĂƌͿ

ĞĐƌĞĂƐĞĂŵŽƵŶƚŽĨƉƌĞĚĂƚŝŽŶĨƌŽŵůŝŽŶƐ;ŚŽƵƌƐƉĞƌůŝŽŶͿ
ĞĐƌĞĂƐĞĂŵŽƵŶƚŽĨƉƌĞĚĂƚŝŽŶĨƌŽŵĐŽǇŽƚĞ;ŚŽƵƌƐƉĞƌĐŽǇŽƚĞͿ





dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϯϬϬ͕ϬϬϬ
ϳ͕ϬϬϬ͕ϬϬϬ
ΨϮ͕ϬϬϬ͕ϬϬϬ
ϭϱ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϵϬ
ϮϵϬ
ϮϵϬ
ϮϵϬ

ϭϱ
Ϯϱй
ϳй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϵϭ
Ϯϵϭ
Ϯϵϭ

Ϯ
ϭϬϬй
zĞĂƌϮϭϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϯϮϲ
ϯϮϲ
ϯϮϲ

ϴϬĚĂǇƐ
ϭ͕ϱϬϬ
ϮϬ͕ϬϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϵϮ
ϮϵϮ
ϮϵϮ

ϭϬϬ͕ϬϬϬ
ϵ
ϭϳϱ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϵϯ
Ϯϵϯ
Ϯϵϯ

Ϭ
ϭϬ͕ϬϬϬ
ϱйŽĨĂŶŶƵĂůƌĞǀĞŶƵĞƐ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϯϮϱ
ϯϮϱ
ϯϮϱ

ϭϮ
Ψϭϳϱ
Ψϯϱ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϲϮ
ϮϲϮ
ϮϲϮ

ϴϬй
ϵϬй
ϭϬϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϲϯ
Ϯϲϯ
Ϯϲϯ

ϭϬϬй
ϭϬϬй
ϭϬϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϲϰ
Ϯϲϰ
Ϯϲϰ

ϯϬ͕ϬϬϬ
ϭϮϬ
Ϯϱ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϲϱ
Ϯϲϱ
Ϯϲϱ

Ϯϱй
ΨϱƉĞƌŝŵƉƌĞƐƐŝŽŶ
ϲ͕ϬϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϲϲ
Ϯϲϲ
Ϯϲϲ

ϰϬй
ϭϱй
ϭϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϲϳ
Ϯϲϳ
Ϯϲϳ

ϲϴ
ϵϭ
Ϯϰ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϲϴ
Ϯϲϴ
Ϯϲϴ
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WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ








WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚ
EƵŵďĞƌŽĨĂŶŝŵĂůƵŶŝƚŵŽŶƚŚƐĂĨĨĞĐƚĞĚďǇ'/WWƌŽũĞĐƚƐ
EƵŵďĞƌŽĨƉƌŽũĞĐƚƐǁŝƚŚǁĂƚĞƌƐǇƐƚĞŵƐŝŶƐƚĂůůĞĚ
EƵŵďĞƌŽĨ'/WWƌŽũĞĐƚƐƚŚĂƚƚŝŵĞ͕ƚŝŵŝŶŐ͕ĂŶĚŝŶƚĞŶƐŝƚǇŐƌĂǌŝŶŐŵĂŶĂŐĞŵĞŶƚƚŽŝŵƉƌŽǀĞŐƌĂǌŝŶŐ
ŽƉĞƌĂƚŝŽŶƐ
ZĞŐƵůĂƚŽƌǇ^ĞƌǀŝĐĞƐ
ZĞĚƵĐĞƚŚĞŶƵŵďĞƌŽĨ͞ƚǁŽŝŶĂƌŽǁ͟ǀŝŽůĂƚŝŽŶƐŽŶĚĂŝƌǇĨĂƌŵƐ
ZĞĚƵĐĞƚŚĞŶƵŵďĞƌŽĨƌĞƚĂŝůĨƵĞůƐƚĂƚŝŽŶĨŽůůŽǁƵƉŝŶƐƉĞĐƚŝŽŶƐ
ZĞĚƵĐĞƚĞŵƉĞƌĂƚƵƌĞĐŽŶƚƌŽůǀŝŽůĂƚŝŽŶƐ
ZĞƐŽƵƌĐĞŽŶƐĞƌǀĂƚŝŽŶ
ŐƌŝĐƵůƚƵƌĞZĞƐŽƵƌĐĞĞǀĞůŽƉŵĞŶƚ>ŽĂŶƐĚĞůŝŶƋƵĞŶĐǇƌĂƚĞƐ
hƚĂŚŽŶƐĞƌǀĂƚŝŽŶŽŵŵŝƐƐŝŽŶĐĂƉŝƚĂůĨƵŶĚƐƉƌŽũĞĐƚĐŽƐƚƐ







/ŶĐƌĞĂƐĞƚŚĞĂǀĞƌĂŐĞĂŵŽƵŶƚĂŶĚŶƵŵďĞƌŽĨZ>>ŽĂŶƐƉĞƌǇĞĂƌďǇϳй
hƚĂŚ^ƚĂƚĞ&ĂŝƌŽƌƉŽƌĂƚŝŽŶ
EĞǁƉƌŽũĞĐƚƐǁŝƚŚƌĞǀĞŶƵĞƐƚƌĞĂŵ
/ŶĐƌĞĂƐĞĂŶŶƵĂůĨĂŝƌĂƚƚĞŶĚĂŶĐĞ
/ŶĐƌĞĂƐĞĨĂŝƌƉĂƌŬŶĞƚƌĞǀĞŶƵĞ
^ĂůŝŶŝƚǇWƌŽŐƌĂŵ
ŽƐƚƉĞƌƚŽŶŽĨƐĂůƚĐŽŶƚƌŽůůĞĚ




WƵƚĂǀĂŝůĂďůĞĨƵŶĚŝŶŐƚŽƌĞĚƵĐĞƐĂůŝŶŝƚǇ


WƌŽĐĞƐƐĂůůŐƌĂŶƚĚŽĐƵŵĞŶƚƐŝŶĐůƵĚŝŶŐƉĂǇŵĞŶƚƐǁŝƚŚŝŶϯĚĂǇƐ
ŐƌŝĐƵůƚƵƌĞ>ŽĂŶƐWƌŽŐƌĂŵ
ĞĨĂƵůƚƌĂƚĞ
 ZĞĚƵĐĞůŽĂŶƉƌŽĐĞƐƐŝŶŐƚŝŵĞďǇ
ĐĐĞƉƚĂŶĐĞĂŶĚƵƐĞŽĨĞůĞĐƚƌŽŶŝĐĚŽĐƵŵĞŶƚƐ
^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ>ĂŶĚƐĚŵŝŶŝƐƚƌĂƚŝŽŶ

^/d>KƉĞƌĂƚŝŽŶƐ
 KŝůĂŶĚ'ĂƐŐƌŽƐƐƌĞǀĞŶƵĞ
DŝŶŝŶŐŐƌŽƐƐƌĞǀĞŶƵĞ
 ^ƵƌĨĂĐĞŐƌŽƐƐƌĞǀĞŶƵĞ
^/d>^ƚĞǁĂƌĚƐŚŝƉ
 DŝƚŝŐĂƚŝŽŶͬĨĂĐŝůŝƚĂƚŝŽŶŽĨƐĞŶƐŝƚŝǀĞƐƉĞĐŝĞƐ
&ŝƌĞƌĞŚĂďŝůŝƚĂƚŝŽŶŽŶƚƌƵƐƚƉĂƌĐĞůƐ
ZĞŚĂďŝůŝƚĂƚŝŽŶŽĨƚƌƵƐƚƉĂƌĐĞůƐŶĞĂƌĞĂǀĞƌDŽƵŶƚĂŝŶ
 ^/d>ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚ
ǆƉĞŶĚĐĂƉŝƚĂůĨŽƌŝŶĨƌĂƐƚƌƵĐƚƵƌĞĂƚĞƐĞƌƚŽůŽƌŽĨƚŚĞ^ŽƵƚŚůŽĐŬŝŶtĂƐŚŝŶŐƚŽŶŽƵŶƚǇ
 WƌŽĚƵĐĞŚŝŐŚĞƌƌĞǀĞŶƵĞƐƚŚĂŶƚŚĞŚŝƐƚŽƌŝĐĂůWůĂŶŶŝŶŐĂŶĚĞǀĞůŽƉŵĞŶƚŐƌŽƵƉĂǀĞƌĂŐĞ
^ƚĂƌƚŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐƉĞŶĚŝŶŐĂƚ>ŝŽŶƐďĂĐŬŝŶ'ƌĂŶĚŽƵŶƚǇ
 ĞƉĂƌƚŵĞŶƚŽĨŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKĨĨŝĐĞ
 WĞƌĐĞŶƚŽĨƐǇƐƚĞŵƐǁŝƚŚŝŶƚŚĞĚĞƉĂƌƚŵĞŶƚŝŶǀŽůǀĞĚŝŶĂĐŽŶƚŝŶƵŽƵƐŝŵƉƌŽǀĞŵĞŶƚƉƌŽũĞĐƚ
WĞƌĐĞŶƚŽĨĐƵƐƚŽŵĞƌƐƐƵƌǀĞǇĞĚƚŚĂƚƌĞƉŽƌƚĞĚŐŽŽĚŽƌĞǆĐĞƉƚŝŽŶĂůĐƵƐƚŽŵĞƌƐĞƌǀŝĐĞ
 EƵŵďĞƌŽĨƐƚĂƚĞĂƵĚŝƚĨŝŶĚŝŶŐƐͬƉƌĞƐĞŶƚŽĨƐƚĂƚĞĂƵĚŝƚĨŝŶĚŝŶŐƐƌĞƐŽůǀĞĚǁŝƚŚŝŶϯϬĚĂǇƐ
ŝǀŝƐŝŽŶŽĨŝƌYƵĂůŝƚǇ

WĞƌĐĞŶƚŽĨĨĂĐŝůŝƚŝĞƐŝŶƐƉĞĐƚĞĚƚŚĂƚĂƌĞŝŶĐŽŵƉůŝĂŶĐĞǁŝƚŚƉĞƌŵŝƚƌĞƋƵŝƌĞŵĞŶƚƐ
WĞƌĐĞŶƚŽĨĂƉƉƌŽǀĂůŽƌĚĞƌƐŝƐƐƵĞĚǁŝƚŚŝŶϭϴϬͲĚĂǇƐĂĨƚĞƌƚŚĞƌĞĐĞŝƉƚŽĨĂĐŽŵƉůĞƚĞĂƉƉůŝĐĂƚŝŽŶ
 WĞƌĐĞŶƚŽĨĚĂƚĂĂǀĂŝůĂďŝůŝƚǇĨƌŽŵƚŚĞĞƐƚĂďůŝƐŚĞĚŶĞƚǁŽƌŬŽĨĂŝƌŵŽŶŝƚŽƌŝŶŐƐĂŵƉůĞƌƐĨŽƌĐƌŝƚĞƌŝĂĂŝƌ
ƉŽůůƵƚĂŶƚƐ

WĞƌĐĂƉŝƚĂƌĂƚĞŽĨƐƚĂƚĞͲǁŝĚĞĂŝƌĞŵŝƐƐŝŽŶƐ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϭϱϬ͕ϬϬϬ
ϳϬ
EŽƚĚĞƚĞƌŵŝŶĞĚ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϲϵ
Ϯϲϵ
Ϯϲϵ

Ϯϱй
ϴϱй
Ϯϱй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϳϬ
ϮϳϬ
ϮϳϬ

Ϯй
ŽŶƐĞƌǀĂƚŝŽŶƵŶŝƚƐĨŽƌ
Ăŝƌ͕ƐŽŝůĂŶĚǁĂƚĞƌ
ƌĞƐŽƵƌĐĞƐ
Ψϳϭ͕ϵϭϳ͖ϯϭůŽĂŶƐ

^͘͘Ϯ
^͘͘Ϯ

Ϯϳϭ
Ϯϳϭ

^͘͘Ϯ

Ϯϳϭ

ΨϭϱϬ͕ϬϬϬ
ϱй
ϱй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϮϳϮ
ϮϳϮ
ϮϳϮ

ΨϲϬͬƚŽŶĨŽƌĐĂŶĂů
ŝŵƉƌŽǀĞŵĞŶƚĂŶĚ
ΨϴϬͬƚŽŶĨŽƌŽŶͲĨĂƌŵ
ŝƌƌŝŐĂƚŝŽŶ
ŝŵƉƌŽǀĞŵĞŶƚƐ
ϴϱйŽĨĂǀĂŝůĂďůĞĨƵŶĚƐ
ŝŶŽŶͲƚŚĞͲŐƌŽƵŶĚ
ƉƌŽũĞĐƚƐ
ϵϴй

^͘͘Ϯ

ϯϭϯ

^͘͘Ϯ

ϯϭϯ

^͘͘Ϯ

ϯϭϯ

ϮйŽƌůĞƐƐ
ϮϬй
ϭϬϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϯϮϯ
ϯϮϯ
ϯϮϯ

ΨϰϬ͕ϬϬϬ͕ϬϬϬ
Ψϲ͕ϲϳϬ͕ϬϬϬ
Ψϭϯ͕ϯϰϬ͕ϬϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϵϳ
Ϯϵϳ
Ϯϵϳ

ΨϮϬϬ͕ϬϬϬ
ΨϲϬϬ͕ϬϬϬ
ΨϰϬ͕ϬϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϵϴ
Ϯϵϴ
Ϯϵϴ

Ψϭ͕ϱϬϬ͕ϬϬϬ
Ψϭϰ͕ϱϵϬ͕ϬϬϬ
Ψϰ͕ϬϬϬ͕ϬϬϬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϵϵ
Ϯϵϵ
Ϯϵϵ

ϭϬϬй
ϵϬй
ϬͬϭϬϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϳϲ
Ϯϳϲ
Ϯϳϲ

ϭϬϬй
ϵϱй
ϭϬϬй

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϳϯ
Ϯϳϯ
Ϯϳϯ

Ϭ͘ϲϯ

^͘͘Ϯ

Ϯϳϯ





6-16

Office of the Legislative Fiscal Analyst

Budget of the State of Utah

Natural Resources, Agriculture, and Environmental Quality

 EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ͕ŐƌŝĐƵůƚƵƌĞ͕ĂŶĚŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ













WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
ŝǀŝƐŝŽŶŽĨƌŝŶŬŝŶŐtĂƚĞƌ
WĞƌĐĞŶƚŽĨƉŽƉƵůĂƚŝŽŶƐĞƌǀĞĚďǇĂƉƉƌŽǀĞĚƉƵďůŝĐǁĂƚĞƌƐǇƐƚĞŵƐ
WĞƌĐĞŶƚŽĨǁĂƚĞƌƐǇƐƚĞŵƐǁŝƚŚĂŶĂƉƉƌŽǀĞĚƌĂƚŝŶŐ
EƵŵďĞƌŽĨǁĂƚĞƌďŽƌŶĞĚŝƐĞĂƐĞŽƵƚďƌĞĂŬƐ
ŝǀŝƐŝŽŶŽĨŶǀŝƌŽŶŵĞŶƚĂůZĞƐƉŽŶƐĞĂŶĚZĞŵĞĚŝĂƚŝŽŶ
WĞƌĐĞŶƚŽĨh^dĨĂĐŝůŝƚŝĞƐŝŶƐŝŐŶŝĨŝĐĂŶƚŽƉĞƌĂƚŝŽŶĂůĐŽŵƉůŝĂŶĐĞĂƚƚŝŵĞŽĨŝŶƐƉĞĐƚŝŽŶ͕ĂŶĚŝŶĐŽŵƉůŝĂŶĐĞ
ǁŝƚŚŝŶϲϬĚĂǇƐŽĨŝŶƐƉĞĐƚŝŽŶ
>ĞĂŬŝŶŐhŶĚĞƌŐƌŽƵŶĚ^ƚŽƌĂŐĞdĂŶŬ;>h^dͿƐŝƚĞƌĞůĞĂƐĞĐůŽƐƵƌĞƐ
/ƐƐƵĞĚϰϴϳďƌŽǁŶĨŝĞůĚƐƚŽŽůƐĨĂĐŝůŝƚĂƚŝŶŐĐůĞĂŶƵƉĂŶĚƌĞĚĞǀĞůŽƉŵĞŶƚŽĨŝŵƉĂŝƌĞĚƉƌŽƉĞƌƚŝĞƐ
ŝǀŝƐŝŽŶŽĨtĂƐƚĞDĂŶĂŐĞŵĞŶƚĂŶĚZĂĚŝĂƚŝŽŶŽŶƚƌŽů
WĞƌĐĞŶƚŽĨyͲƌĂǇŵĂĐŚŝŶĞƐŝŶĐŽŵƉůŝĂŶĐĞ
WĞƌĐĞŶƚŽĨƉĞƌŵŝƚƐŝƐƐƵĞĚͬŵŽĚŝĨŝĞĚǁŝƚŚŝŶƐĞƚƚŝŵĞĨƌĂŵĞƐ
WĞƌĐĞŶƚŽĨŵŽŶŝƚŽƌŝŶŐŝŶƐƉĞĐƚŝŽŶƐĐŽŵƉůĞƚĞĚǁŝƚŚŝŶƐĞƚƚŝŵĞĨƌĂŵĞ
ŽŵƉůŝĂŶĐĞƐƐŝƐƚĂŶĐĞĨŽƌ^ŵĂůůƵƐŝŶĞƐƐĞƐ
ŝǀŝƐŝŽŶŽĨtĂƚĞƌYƵĂůŝƚǇ
WĞƌĐĞŶƚŽĨƉĞƌŵŝƚƐƌĞŶĞǁĞĚΗŽŶͲƚŝŵĞΗ
WĞƌĐĞŶƚŽĨƉĞƌŵŝƚŚŽůĚĞƌƐŝŶĐŽŵƉůŝĂŶĐĞ
DƵŶŝĐŝƉĂůǁĂƐƚĞǁĂƚĞƌĞĨĨůƵĞŶƚƋƵĂůŝƚǇ;ŵŐͬ>ŽǆǇŐĞŶĐŽŶƐƵŵƉƚŝŽŶƉŽƚĞŶƚŝĂůͿ
,ĂǌĂƌĚŽƵƐ^ƵďƐƚĂŶĐĞDŝƚŝŐĂƚŝŽŶ&ƵŶĚ
dŽƉƌŽǀŝĚĞƚŚĞƐƚĂƚĞ͛ƐƉŽƌƚŝŽŶŽĨƚŚĞĐůĞĂŶƵƉĐŽƐƚƐƵŶĚĞƌĂƵƚŚŽƌŝƚǇŽĨZ>ĂƐĂƉƉƌŽƉƌŝĂƚĞĚďǇƚŚĞ
>ĞŐŝƐůĂƚƵƌĞǁŝƚŚŝŶƚŚĞƌĞƋƵŝƌĞĚƚŝŵĞĨƌĂŵĞ
tĂƐƚĞdŝƌĞZĞĐǇĐůŝŶŐ&ƵŶĚ
EƵŵďĞƌŽĨtĂƐƚĞdŝƌĞƐůĞĂŶĞĚͲhƉ

 WƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐKĨĨŝĐĞ






WƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐKĨĨŝĐĞ
WĞƌĐĞŶƚĂŐĞŽĨhƚĂŚĐŽƵŶƚŝĞƐǁŚŝĐŚƌĞƉŽƌƚĞĚW>WKΖƐǁŽƌŬĂƐΗǀĞƌǇŐŽŽĚΗ
WĞƌĐĞŶƚĂŐĞŽĨƐƚĂƚĞŶĂƚƵƌĂůƌĞƐŽƵƌĐĞĂŐĞŶĐŝĞƐǁŽƌŬŝŶŐǁŝƚŚW>WKǁŚŝĐŚƌĞƉŽƌƚĞĚW>WKΖƐǁŽƌŬĂƐ
ΗǀĞƌǇŐŽŽĚΗ
EƵŵďĞƌŽĨƉƵďůŝĐůĂŶĚĚŝƐƉƵƚĞƐŝŶhƚĂŚĚŝƌĞĐƚůǇĞŶŐĂŐĞĚďǇW>WKĐŽŵƉĂƌĞĚƚŽƚŚĞŶƵŵďĞƌŽĨ
ĚŝƐƉƵƚĞƐƚŚĂƚŐŽƵŶĐŚĂůůĞŶŐĞĚ
KĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ
KĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ
WƌŝǀĂƚĞ/ŶǀĞƐƚŵĞŶƚ>ĞǀĞƌĂŐĞĚ
ŽŶƐƚŝƚƵĞŶƚƐŝƌĞĐƚůǇĚƵĐĂƚĞĚ
^ƚĂƚĞŶĞƌŐǇWƌŽŐƌĂŵ;/ŶǀĞƐƚŵĞŶƚ>ĞǀĞƌĂŐĞĚZĂƚŝŽͿ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϵϵй
ϵϱй
Ϭ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϳϰ
Ϯϳϰ
Ϯϳϰ

ϲϬй

^͘͘Ϯ

Ϯϳϱ

ϴϱ
ϮϬ

^͘͘Ϯ
^͘͘Ϯ

Ϯϳϱ
Ϯϳϱ

ϵϬй
ϴϱй
ϭϬϬй
ϱϬďƵƐŝŶĞƐƐĞƐ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϳϳ
Ϯϳϳ
Ϯϳϳ
Ϯϳϳ

ϭϬϬй
ϭϬϬй
ϯϯϭŵŐͬ>ŽǆǇŐĞŶ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϳϴ
Ϯϳϴ
Ϯϳϴ

ϭϬϬй

^͘͘Ϯ

ϯϭϰ

ϰϬ͕ϬϬϬ

^͘͘Ϯ

ϯϭϱ

ϳϬй
ϳϬй

^͘͘Ϯ
^͘͘Ϯ

Ϯϵϲ
Ϯϵϲ

ϳϬй

^͘͘Ϯ

Ϯϵϲ

Ϯϳ͘ϱ
ϯϮ͕ϳϵϵ
ϱϴϲ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

Ϯϳϵ
Ϯϳϵ
Ϯϳϵ
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 EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ͕ŐƌŝĐƵůƚƵƌĞ͕ĂŶĚŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
 &ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
 /ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ĂŶŶĂďŝŶŽŝĚWƌŽĚƵĐƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
 Ő͘tĂƚĞƌKƉƚŝŵŝǌĂƚŝŽŶZĞƐƚ͘ĐĐƚ;'&ZͿ
ŐƌŝZĞƐŽƵƌĐĞĞǀĞůŽƉŵĞŶƚ
 ŽĂƚŝŶŐ;'&ZͿ
ĂƚĂŶĚŽŐ^ƉĂǇĂŶĚEĞƵƚĞƌ;'&ZͿ
 ůĞĂŶ&ƵĞůŽŶǀĞƌƐŝŽŶ&ƵŶĚ
ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞ;'&ZͿ
 ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ;'&ZͿ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
 ,ŽƌƐĞZĂĐŝŶŐ;'&ZͿ
/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶ;'&ZͿ
 >ĂŶĚǆĐŚĂŶŐĞŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
>ĂŶĚ'ƌĂŶƚDĂŶĂŐĞŵĞŶƚ&ƵŶĚ
>ĂŶĚ'ƌĂŶƚDĂŶĂŐĞŵĞŶƚ&ƵŶĚ͕KŶĞͲƚŝŵĞ
 >ŝǀĞƐƚŽĐŬƌĂŶĚ;'&ZͿ
DŝŶĞƌĂůŽŶƵƐ;'&ZͿ
 DƵůĞĞĞƌWƌŽƚĞĐƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
KĨĨͲŚŝŐŚǁĂǇĐĐĞƐƐĂŶĚĚƵĐĂƚŝŽŶ;'&ZͿ
 KĨĨͲŚŝŐŚǁĂǇsĞŚŝĐůĞ;'&ZͿ
KŝůĂŶĚ'ĂƐŽŶƐĞƌǀĂƚŝŽŶĐĐƚ;'&ZͿ
 KŝůĂŶĚ'ĂƐŽŶƐĞƌǀĂƚŝŽŶĐĐƚ;'&ZͿ͕KŶĞͲƚŝŵĞ
KŝůKǀĞƌĐŚŐͲ^ƚƌŝƉƉĞƌtĞůů;'&ZͿ
 WĞƚƌŽůĞƵŵ^ƚŽƌĂŐĞdĂŶŬ;'&ZͿ
WĞƚƌŽůĞƵŵ^ƚŽƌĂŐĞdĂŶŬůĞĂŶƵƉ&ƵŶĚ
 WĞƚƌŽůĞƵŵ^ƚŽƌĂŐĞdĂŶŬdƌƵƐƚ
WƌĞĚĂƚŽƌŽŶƚƌŽů;'&ZͿ
 ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚ;'&ZͿ
^ŽǀĞƌĞŝŐŶ>ĂŶĚƐDŐƚ;'&ZͿ
 ^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶ;'&ZͿ
^ƚĂƚĞ&ŝƐŚ,ĂƚĐŚDĂŝŶƚ;'&ZͿ
 ^ƚĂƚĞWĂƌŬ&ĞĞƐ;'&ZͿ
^ƵƉƉƚĨŽƌ^ƚĂƚĞͲŽǁŶĞĚ^ŚŽŽƚŝŶŐZĂŶŐĞƐ;'&ZͿ
 dƌĂŶƐĨĞƌƐ
dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
 hŶĚĞƌŐƌŽƵŶĚtĂƐƚĞǁĂƚĞƌ^ǇƐƚĞŵ;'&ZͿ
hƐĞĚKŝůĚŵŝŶŝƐƚƌĂƚŝŽŶ;'&ZͿ
h^WZĞǀŽůǀŝŶŐ>ŽĂŶ&ƵŶĚ;ZZͿ
 hƚĂŚZƵƌĂůZĞŚĂď>ŽĂŶ^ƚĂƚĞ&ƵŶĚ
sŽůƵŶƚĂƌǇůĞĂŶƵƉ;'&ZͿ
 tĂƐƚĞdŝƌĞZĞĐǇĐůŝŶŐ&ƵŶĚ
tĂƚĞƌ/ŶĨƌĂƐƚƌƵĐƚƵƌĞZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
 tĂƚĞƌZĞƐŽƵƌĐĞƐĂŶĚ
t^&ͲƌŝŶŬŝŶŐtĂƚĞƌ>ŽĂŶWƌŽŐƌĂŵ
 t^&ͲƌŝŶŬŝŶŐtĂƚĞƌKƌŝŐŝŶĂƚŝŽŶ&ĞĞ
t^&ͲhƚĂŚtĂƐƚĞǁĂƚĞƌ>ŽĂŶWƌŽŐƌĂŵ
 t^&ͲtĂƚĞƌYƵĂůŝƚǇKƌŝŐŝŶĂƚŝŽŶ&ĞĞ
tŝůĚůĂŶĚ&ŝƌĞ^ƵƉƉƌĞƐƐŝŽŶ&ƵŶĚ
 tŝůĚůŝĨĞŽŶƐĞƌǀĂƚŝŽŶĂƐĞŵĞŶƚĐĐŽƵŶƚ;'&ZͿ
tŝůĚůŝĨĞĂŵĂŐĞWƌĞǀ;'&ZͿ

tŝůĚůŝĨĞ,ĂďŝƚĂƚ;'&ZͿ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳϳ͕ϲϰϵ͕ϳϬϬ
Ϯ͕ϵϴϮ͕ϰϬϬ
ϵϯ͕ϲϵϮ͕ϲϬϬ
ϳ͕ϳϲϵ͕ϲϬϬ
ϰϰ͕ϯϰϲ͕ϰϬϬ
ϭ͕ϬϬϬ
ϭ͕Ϯϳϱ͕ϬϬϬ
ϭ͕ϭϭϱ͕ϵϬϬ
ϲ͕ϬϵϮ͕ϬϬϬ
ϯϭ͕ϰϬϬ
ϭϭϴ͕ϭϬϬ
ϭ͕ϭϮϱ͕ϲϬϬ
ϱ͕ϴϮϯ͕ϮϬϬ
ϭ͕ϱϳϯ͕ϴϬϬ
Ϯϭ͕ϳϬϬ
Ϯ͕ϬϬϴ͕ϰϬϬ
Ϯϭ͕ϭϬϬ
ϭϳ͕ϭϲϬ͕ϳϬϬ
ϯϴϬ͕ϳϬϬ
ϭ͕ϵϲϴ͕ϲϬϬ
ϯϯϭ͕ϵϬϬ
ϱϬϵ͕ϴϬϬ
ϭϴ͕ϯϬϬ
ϳ͕Ϭϱϱ͕ϵϬϬ
ϰ͕ϱϴϱ͕ϰϬϬ
ϮϬ͕ϬϬϬ
ϱϮ͕ϭϬϬ
ϲϬϳ͕ϬϬϬ
ϭ͕ϴϳϲ͕ϲϬϬ
ϴϭϲ͕ϭϬϬ
ϭ͕ϱϬϱ͕ϱϬϬ
ϭϭ͕Ϭϰϱ͕ϴϬϬ
ϵϬϴ͕ϴϬϬ
ϭ͕ϮϬϱ͕ϬϬϬ
Ϯϳ͕ϴϰϮ͕ϭϬϬ
Ϯϱ͕ϱϬϬ
ϴ͕ϰϯϯ͕ϳϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϯϮ͕ϲϵϳ͕ϯϬϬ
Ϯϲ͕ϰϵϴ͕ϯϬϬ
ϭ͕ϮϮϬ͕ϳϬϬ
;ϭ͕ϬϬϬͿ

ϭ͕ϱϵϱ͕ϬϬϬ

ϳϱϬ͕ϬϬϬ

;ϯϰϲ͕ϯϬϬͿ
;ϲϱϮ͕ϵϬϬͿ
ϲϭϱ͕ϬϬϬ

ϰϴϱ͕ϳϬϬ
ϭϮϱ͕ϵϬϬ

ϱϬϬ͕ϬϬϬ
ϳϱϳ͕ϳϬϬ
ϯϬϬ

ϵϬϱ͕ϴϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϳϳ͕ϲϰϵ͕ϳϬϬ
ϯϱ͕ϲϳϵ͕ϳϬϬ
ϵϯ͕ϲϵϮ͕ϲϬϬ
ϯϰ͕Ϯϲϳ͕ϵϬϬ
ϰϱ͕ϱϲϳ͕ϭϬϬ

ϭ͕Ϯϳϱ͕ϬϬϬ
ϭ͕ϭϭϱ͕ϵϬϬ
ϲ͕ϬϵϮ͕ϬϬϬ
ϯϭ͕ϰϬϬ
ϭϭϴ͕ϭϬϬ
ϭ͕ϭϮϱ͕ϲϬϬ
ϳ͕ϰϭϴ͕ϮϬϬ
ϭ͕ϱϳϯ͕ϴϬϬ
Ϯϭ͕ϳϬϬ
Ϯ͕ϳϱϴ͕ϰϬϬ
Ϯϭ͕ϭϬϬ
ϭϳ͕ϭϲϬ͕ϳϬϬ
ϯϰ͕ϰϬϬ
ϭ͕ϯϭϱ͕ϳϬϬ
ϵϰϲ͕ϵϬϬ
ϱϬϵ͕ϴϬϬ
ϭϴ͕ϯϬϬ
ϳ͕Ϭϱϱ͕ϵϬϬ
ϰ͕ϱϴϱ͕ϰϬϬ
ϱϬϱ͕ϳϬϬ
ϭϮϱ͕ϵϬϬ
ϱϮ͕ϭϬϬ
ϲϬϳ͕ϬϬϬ
ϭ͕ϴϳϲ͕ϲϬϬ
ϴϭϲ͕ϭϬϬ
Ϯ͕ϬϬϱ͕ϱϬϬ
ϭϭ͕ϴϬϯ͕ϱϬϬ
ϵϬϵ͕ϭϬϬ
ϭ͕ϮϬϱ͕ϬϬϬ
Ϯϳ͕ϴϰϮ͕ϭϬϬ
Ϯϱ͕ϱϬϬ
ϵ͕ϯϯϵ͕ϱϬϬ

ϳϵ͕ϭϬϬ
ϴϮϮ͕ϯϬϬ
Ϯϭϲ͕ϴϬϬ
ϭϯϲ͕ϰϬϬ
ϲϵϵ͕ϳϬϬ
ϭϰϵ͕ϴϬϬ
ϱϬϬ͕ϬϬϬ
ϭϭ͕ϳϭϴ͕ϬϬϬ
ϵϵϯ͕ϭϬϬ
ϮϮϮ͕ϳϬϬ
ϭ͕ϱϵϮ͕ϵϬϬ
ϭϬϰ͕ϭϬϬ

ϳϵ͕ϭϬϬ
ϴϮϮ͕ϯϬϬ
Ϯϭϲ͕ϴϬϬ
ϭϯϲ͕ϰϬϬ
ϲϵϵ͕ϳϬϬ
ϭϰϵ͕ϴϬϬ
ϱϬϬ͕ϬϬϬ
ϭϭ͕ϳϭϴ͕ϬϬϬ
ϵϵϯ͕ϭϬϬ
ϮϮϮ͕ϳϬϬ
ϭ͕ϱϵϮ͕ϵϬϬ
ϭϬϰ͕ϭϬϬ

ϭϱ͕ϯϬϬ
ϳϬϵ͕ϰϬϬ
ϯ͕ϵϮϯ͕ϱϬϬ

ϭϱ͕ϯϬϬ
ϳϬϵ͕ϰϬϬ
ϯ͕ϵϮϯ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳϴ͕ϳϱϲ͕ϴϬϬ
ϮϮ͕ϱϰϲ͕ϵϬϬ
ϵϰ͕ϯϱϵ͕ϲϬϬ
ϭϭ͕ϰϱϲ͕ϯϬϬ
ϰϲ͕ϳϴϬ͕ϴϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭ͕ϭϬϳ͕ϭϬϬ
;ϭϯ͕ϭϯϮ͕ϴϬϬͿ
ϲϲϳ͕ϬϬϬ
;ϮϮ͕ϴϭϭ͕ϲϬϬͿ
ϭ͕Ϯϭϯ͕ϳϬϬ

ϱϬϲ͕ϲϬϬ

ϱϬϲ͕ϲϬϬ
;ϭ͕Ϯϳϱ͕ϬϬϬͿ
ϭϰ͕ϮϬϬ
ϰϵϮ͕ϱϬϬ
ϰ͕ϲϬϬ
ϭ͕ϴϬϬ
ϮϬϳ͕ϮϬϬ
;ϮϴϬ͕ϮϬϬͿ
ϯϳ͕ϱϬϬ

ϭ͕ϭϯϬ͕ϭϬϬ
ϲ͕ϱϴϰ͕ϱϬϬ
ϯϲ͕ϬϬϬ
ϭϭϵ͕ϵϬϬ
ϭ͕ϯϯϮ͕ϴϬϬ
ϳ͕ϭϯϴ͕ϬϬϬ
ϭ͕ϲϭϭ͕ϯϬϬ
Ϯϭ͕ϳϬϬ
Ϯ͕ϬϬϴ͕ϲϬϬ
Ϯϭ͕ϳϬϬ
ϭϳ͕ϯϵϮ͕ϵϬϬ
ϯϲ͕ϮϬϬ
ϭ͕ϵϵϴ͕ϮϬϬ
ϯϰϱ͕ϵϬϬ
ϱϭϰ͕ϰϬϬ
ϭϴ͕ϳϬϬ
ϲ͕ϴϬϭ͕ϬϬϬ
ϯ͕ϲϱϳ͕ϲϬϬ
ϭ͕ϬϮϬ͕ϯϬϬ
ϱϯ͕ϬϬϬ
ϲϭϲ͕ϲϬϬ
ϭ͕ϵϬϲ͕ϳϬϬ
ϴϮϯ͕ϵϬϬ
Ϯ͕ϬϭϬ͕ϬϬϬ
ϭϯ͕ϬϮϴ͕ϰϬϬ
ϴϭϵ͕ϲϬϬ
ϭ͕ϮϬϱ͕ϬϬϬ
ϯϵ͕ϱϵϮ͕ϵϬϬ
Ϯϱ͕ϵϬϬ
ϵ͕Ϯϯϳ͕ϲϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ
ϴϬ͕ϴϬϬ
ϴϯϲ͕ϰϬϬ
ϮϮϬ͕ϰϬϬ
ϭϯϴ͕ϰϬϬ
ϳϭϬ͕ϵϬϬ
ϭϱϮ͕ϯϬϬ
ϱ͕ϰϵϲ͕ϵϬϬ
ϭ͕ϬϭϬ͕ϴϬϬ
ϮϮϲ͕ϱϬϬ
ϭ͕ϲϮϭ͕ϳϬϬ
ϭϬϲ͕ϬϬϬ
ϵϵ͕ϯϬϬ
ϭϱ͕ϯϬϬ
ϳϭϴ͕ϱϬϬ
Ϯ͕ϵϯϵ͕ϭϬϬ

;ϳϰϵ͕ϴϬϬͿ
ϲϬϬ
ϮϯϮ͕ϮϬϬ
ϭ͕ϴϬϬ
ϲϴϮ͕ϱϬϬ
;ϲϬϭ͕ϬϬϬͿ
ϰ͕ϲϬϬ
ϰϬϬ
;Ϯϱϰ͕ϵϬϬͿ
;ϵϮϳ͕ϴϬϬͿ
ϱϭϰ͕ϲϬϬ
;ϭϮϱ͕ϵϬϬͿ
ϵϬϬ
ϵ͕ϲϬϬ
ϯϬ͕ϭϬϬ
ϳ͕ϴϬϬ
ϰ͕ϱϬϬ
ϭ͕ϮϮϰ͕ϵϬϬ
;ϴϵ͕ϱϬϬͿ
ϭϭ͕ϳϱϬ͕ϴϬϬ
ϰϬϬ
;ϭϬϭ͕ϵϬϬͿ
ϰ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϳϬϬ
ϭϰ͕ϭϬϬ
ϯ͕ϲϬϬ
Ϯ͕ϬϬϬ
ϭϭ͕ϮϬϬ
Ϯ͕ϱϬϬ
;ϱϬϬ͕ϬϬϬͿ
;ϲ͕ϮϮϭ͕ϭϬϬͿ
ϭϳ͕ϳϬϬ
ϯ͕ϴϬϬ
Ϯϴ͕ϴϬϬ
ϭ͕ϵϬϬ
ϵϵ͕ϯϬϬ
ϵ͕ϭϬϬ
;ϵϴϰ͕ϰϬϬͿ
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 EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ͕ŐƌŝĐƵůƚƵƌĞ͕ĂŶĚŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐ;'&ZͿ

 ŝŽŶEĂƚŝŽŶĂůWĂƌŬ^ƵƉƉŽƌƚWƌŽŐƌĂŵƐ;'&ZͿ
WĂƐƐͲƚŚƌŽƵŐŚ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϵ͕ϮϬϯ͕ϳϬϬ
ϰ͕ϬϬϬ
Ϯϯϱ͕ϵϬϬ
ϯϳ͕ϴϮϮ͕ϰϬϬ
;ϭϭ͕ϴϭϵ͕ϳϬϬͿ
Ψϰϭϵ͕ϯϮϲ͕ϴϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭϮϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϴ͕Ϯϲϱ͕ϱϬϬ
ϰ͕ϬϬϬ
Ϯϰϭ͕ϴϬϬ
ϰϮ͕ϱϳϴ͕ϮϬϬ
;ϭϳ͕Ϭϭϭ͕ϮϬϬͿ
Ψϰϱϳ͕ϵϲϴ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϭ͕Ϭϱϴ͕ϮϬϬͿ

ϮϳϬ͕ϮϬϬ
Ϯϲ͕Ϯϱϭ͕ϰϬϬ
;ϯϮ͕Ϯϰϭ͕ϭϬϬͿ
Ψϱϵ͕ϱϱϮ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯϵ͕ϯϮϯ͕ϳϬϬ
ϰ͕ϬϬϬ
ϱϬϲ͕ϭϬϬ
ϲϰ͕Ϭϳϯ͕ϴϬϬ
;ϰϰ͕ϬϲϬ͕ϴϬϬͿ
Ψϰϳϴ͕ϴϳϴ͕ϴϬϬ

;ϯ͕ϯϳϯ͕ϮϬϬͿ
ϭ͕ϯϮϬ͕ϭϬϬ
ϭ͕ϴϰϳ͕ϳϬϬ
ϲϬ͕ϰϰϵ͕ϳϬϬ
;ϯϰϲ͕ϬϬϬͿ
;ϯϰϲ͕ϯϬϬͿ
Ψϱϵ͕ϱϱϮ͕ϬϬϬ

ϰϰ͕ϳϴϴ͕ϱϬϬ
ϴϬ͕ϴϵϳ͕ϳϬϬ
ϱ͕ϲϯϱ͕ϯϬϬ
ϯϮϯ͕ϵϭϮ͕ϰϬϬ
ϲ͕ϰϰϵ͕ϴϬϬ
ϭϳ͕ϭϵϱ͕ϭϬϬ
Ψϰϳϴ͕ϴϳϴ͕ϴϬϬ

ϰϵ͕ϮϮϬ͕ϭϬϬ
ϴϵ͕ϰϳϯ͕ϵϬϬ
ϯ͕ϬϬϭ͕ϱϬϬ
ϮϵϬ͕Ϭϯϱ͕ϬϬϬ
ϰ͕ϴϬϴ͕ϰϬϬ
Ϯϭ͕ϰϮϵ͕ϭϬϬ
Ψϰϱϳ͕ϵϲϴ͕ϬϬϬ

ϰ͕ϰϯϭ͕ϲϬϬ
ϴ͕ϱϳϲ͕ϮϬϬ
;Ϯ͕ϲϯϯ͕ϴϬϬͿ
;ϯϯ͕ϴϳϳ͕ϰϬϬͿ
;ϭ͕ϲϰϭ͕ϰϬϬͿ
ϰ͕Ϯϯϰ͕ϬϬϬ
;ΨϮϬ͕ϵϭϬ͕ϴϬϬͿ

Ϯ͕Ϭϴϱ͘Ϭ

Ϯ͕ϭϮϴ͘Ϭ

;Ϯϲϰ͕ϯϬϬͿ
;Ϯϭ͕ϰϵϱ͕ϲϬϬͿ
Ϯϳ͕Ϭϰϵ͕ϲϬϬ
;ΨϮϬ͕ϵϭϬ͕ϴϬϬͿ

 ŐĞŶĐŝĞƐ
ŐƌŝĐƵůƚƵƌĞ

 ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
'ŽǀKĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ

 EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
WƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐKĨĨŝĐĞ

 ^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐ
dŽƚĂů



ƵĚŐĞƚĞĚ&d

ϰϴ͕ϭϲϭ͕ϳϬϬ
ϳϵ͕ϱϳϳ͕ϲϬϬ
ϯ͕ϳϴϳ͕ϲϬϬ
Ϯϲϯ͕ϰϲϮ͕ϳϬϬ
ϲ͕ϳϵϱ͕ϴϬϬ
ϭϳ͕ϱϰϭ͕ϰϬϬ
Ψϰϭϵ͕ϯϮϲ͕ϴϬϬ
Ϯ͕Ϭϱϴ͘Ϯ

Ϯϲ͘ϴ

ϰϯ͘Ϭ
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 EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ͕ŐƌŝĐƵůƚƵƌĞ͕ĂŶĚŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ;/^&Ϳ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϴϬϴ͕ϱϬϬ
ΨϴϬϴ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
Ϭ
ΨϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϴϬϴ͕ϱϬϬ
ΨϴϬϴ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϴϮϯ͕ϳϬϬ
ΨϴϮϯ͕ϳϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭϱ͕ϮϬϬ
Ψϭϱ͕ϮϬϬ

Ϭ
ΨϬ

ϴϬϴ͕ϱϬϬ
ΨϴϬϴ͕ϱϬϬ

ϴϮϯ͕ϳϬϬ
ΨϴϮϯ͕ϳϬϬ

ϭϱ͕ϮϬϬ
Ψϭϱ͕ϮϬϬ

Ϯ͘Ϭ
ϲϬ͕ϯϬϬ͘Ϭ

Ϯ͘Ϭ
Ϭ͘Ϭ

 ŐĞŶĐŝĞƐ
EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ

 dŽƚĂů

 ƵĚŐĞƚĞĚ&d
ZĞƚĂŝŶĞĚĂƌŶŝŶŐƐ

ϴϬϴ͕ϱϬϬ
ΨϴϬϴ͕ϱϬϬ
Ϯ͘Ϭ
ϲϬ͕ϯϬϬ͘Ϭ

Ϭ͘Ϭ
Ϭ͘Ϭ

;Ϭ͘ϬͿ
;ϲϬ͕ϯϬϬ͘ϬͿ
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 EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ͕ŐƌŝĐƵůƚƵƌĞ͕ĂŶĚŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ

 &ĞĚĞƌĂů&ƵŶĚƐ






&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ŐƌŝZĞƐŽƵƌĐĞĞǀĞůŽƉŵĞŶƚ
ĞƐŝŐŶĂƚĞĚ^ĂůĞƐdĂǆ
ĞƐŝŐŶĂƚĞĚ^ĂůĞƐdĂǆ͕KŶĞͲƚŝŵĞ
dƌĂŶƐĨĞƌƐ
hƚĂŚZƵƌĂůZĞŚĂď>ŽĂŶ^ƚĂƚĞ&ƵŶĚ
tĂƚĞƌZĞƐŽƵƌĐĞƐĂŶĚ
ZĞƉĂǇŵĞŶƚƐ
dŽƚĂů

 ŐĞŶĐŝĞƐ




ŐƌŝĐƵůƚƵƌĞ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϵϬϬ͕ϬϬϬ

ϭϰ͕ϮϬϬ͕ϬϬϬ
ϭϭ͕ϳϱϵ͕ϳϬϬ
ϮϵϬ͕ϮϬϬ
ϳ͕ϭϳϱ͕ϬϬϬ

ϭϬ͕ϴϴϲ͕ϬϬϬ
;ϭϭ͕ϮϭϬ͕ϵϬϬͿ

ϵ͕Ϭϴϵ͕ϬϬϬ
ϱ͕ϯϰϭ͕ϰϬϬ
ϭϱϲ͕ϮϬϬ
ϯ͕ϴϬϬ͕ϬϬϬ
Ϯϵ͕ϭϲϭ͕ϳϬϬ
Ψϲϲ͕ϱϰϮ͕ϴϬϬ

ϰϰϲ͕ϰϬϬ
ϲϮ͕Ϯϵϲ͕ϰϬϬ
ϯ͕ϴϬϬ͕ϬϬϬ
Ψϲϲ͕ϱϰϮ͕ϴϬϬ
ϯ͘Ϭ

;ϰ͕ϴϰϭ͕ϮϬϬͿ
ΨϭϬ͕ϭϲϰ͕ϯϬϬ

ϵϬϬ͕ϬϬϬ
ϵ͕Ϯϲϰ͕ϯϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϵϬϬ͕ϬϬϬ
ϭϰ͕ϮϬϬ͕ϬϬϬ
ϭϬ͕ϴϴϲ͕ϬϬϬ
ϱϰϴ͕ϴϬϬ
ϮϵϬ͕ϮϬϬ
ϳ͕ϭϳϱ͕ϬϬϬ
ϵ͕Ϭϴϵ͕ϬϬϬ
ϱ͕ϯϰϭ͕ϰϬϬ
ϭϱϲ͕ϮϬϬ
ϯ͕ϴϬϬ͕ϬϬϬ
Ϯϰ͕ϯϮϬ͕ϱϬϬ
Ψϳϲ͕ϳϬϳ͕ϭϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰ͕ϮϬϬ͕ϬϬϬ
ϭ͕ϮϬϬ͕ϬϬϬ
ϱ͕ϯϯϮ͕ϬϬϬ
Ϯϵϰ͕ϱϬϬ
ϭϭ͕Ϭϲϭ͕ϬϬϬ
Ϯ͕ϮϮϭ͕ϰϬϬ
ϭϱϴ͕ϱϬϬ
ϯ͕ϴϬϬ͕ϬϬϬ
Ϯϱ͕ϱϰϬ͕ϱϬϬ
Ψϲϯ͕ϴϬϳ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϵϬϬ͕ϬϬϬͿ
;ϵ͕ϲϴϲ͕ϬϬϬͿ
ϰ͕ϳϴϯ͕ϮϬϬ
ϰ͕ϯϬϬ
ϯ͕ϴϴϲ͕ϬϬϬ
;ϵ͕Ϭϴϵ͕ϬϬϬͿ
;ϯ͕ϭϮϬ͕ϬϬϬͿ
Ϯ͕ϯϬϬ
ϭ͕ϮϮϬ͕ϬϬϬ
;ΨϭϮ͕ϴϵϵ͕ϮϬϬͿ

ΨϭϬ͕ϭϲϰ͕ϯϬϬ

ϭ͕ϯϰϲ͕ϰϬϬ
ϳϭ͕ϱϲϬ͕ϳϬϬ
ϯ͕ϴϬϬ͕ϬϬϬ
Ψϳϲ͕ϳϬϳ͕ϭϬϬ

ϰϱϯ͕ϬϬϬ
ϱϵ͕ϱϱϰ͕ϵϬϬ
ϯ͕ϴϬϬ͕ϬϬϬ
Ψϲϯ͕ϴϬϳ͕ϵϬϬ

;ϴϵϯ͕ϰϬϬͿ
;ϭϮ͕ϬϬϱ͕ϴϬϬͿ
;ΨϭϮ͕ϴϵϵ͕ϮϬϬͿ

ϲ͘ϲ

ϵ͘ϲ

Ϯ͘ϲ

;ϳ͘ϬͿ
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 EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ͕ŐƌŝĐƵůƚƵƌĞ͕ĂŶĚŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ




ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ŐƌŝZĞƐŽƵƌĐĞĞǀĞůŽƉŵĞŶƚ
>ĂŶĚǆĐŚĂŶŐĞŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
tĂƚĞƌZĞƐŽƵƌĐĞƐĂŶĚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰ͕ϭϴϱ͕ϲϬϬ
ϳϱ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϭ͕Ϭϴϰ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϰ͕ϳϭϬ͕ϬϬϬ
;ϰ͕ϱϵϬ͕ϬϬϬͿ
Ψϲ͕ϰϲϰ͕ϲϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
Ϯ͕ϮϮϰ͕ϮϬϬ
ϵϬϬ

;ϭ͕ϱϬϬͿ
ϯ͕ϭϬϬ
ΨϮ͕ϮϮϲ͕ϳϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰ͕ϭϴϱ͕ϲϬϬ
Ϯ͕Ϯϵϵ͕ϮϬϬ
ϵϬϬ
ϱϬϬ͕ϬϬϬ
ϭ͕Ϭϴϰ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϰ͕ϳϬϴ͕ϱϬϬ
;ϰ͕ϱϴϲ͕ϵϬϬͿ
Ψϴ͕ϲϵϭ͕ϯϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲ͕ϰϬϵ͕ϴϬϬ

ϭ͕ϳϮϰ͕ϮϬϬ
ϭ͕ϭϳϱ͕ϬϬϬ
ϱ͕ϳϵϮ͕ϭϬϬ
Ψϴ͕ϲϵϭ͕ϯϬϬ

ϭ͕ϳϮϰ͕ϮϬϬ

ϴϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯ͕ϮϮϰ͕ϮϬϬ
;Ϯ͕Ϯϵϵ͕ϮϬϬͿ
;ϭϬϬͿ
;ϱϬϬ͕ϬϬϬͿ

ϭ͕Ϭϴϰ͕ϬϬϬ
ϰ͕ϱϴϲ͕ϵϬϬ
;ϰ͕ϱϲϱ͕ϮϬϬͿ
Ψϳ͕ϱϭϲ͕ϯϬϬ

;ϱϬϬ͕ϬϬϬͿ
;ϭϮϭ͕ϲϬϬͿ
Ϯϭ͕ϳϬϬ
;Ψϭ͕ϭϳϱ͕ϬϬϬͿ


ŐĞŶĐŝĞƐ

 ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ


EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲEZ
dŽƚĂů

ϭ͕ϳϮϰ͕ϮϬϬ
ϭ͕ϭϳϱ͕ϬϬϬ
ϱ͕Ϯϴϵ͕ϲϬϬ
Ψϲ͕ϰϲϰ͕ϲϬϬ

ϱϬϮ͕ϱϬϬ
ΨϮ͕ϮϮϲ͕ϳϬϬ

;ϭ͕ϭϳϱ͕ϬϬϬͿ
ϱ͕ϳϵϮ͕ϭϬϬ
Ψϳ͕ϱϭϲ͕ϯϬϬ

;Ψϭ͕ϭϳϱ͕ϬϬϬͿ
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 ŐĞŶĐǇdĂďůĞ͗ŐƌŝĐƵůƚƵƌĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ









&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ĂŶŶĂďŝŶŽŝĚWƌŽĚƵĐƚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
ŐƌŝZĞƐŽƵƌĐĞĞǀĞůŽƉŵĞŶƚ
ĂƚĂŶĚŽŐ^ƉĂǇĂŶĚEĞƵƚĞƌ;'&ZͿ
,ŽƌƐĞZĂĐŝŶŐ;'&ZͿ
/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶ;'&ZͿ
>ŝǀĞƐƚŽĐŬƌĂŶĚ;'&ZͿ
ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ
hƚĂŚZƵƌĂůZĞŚĂď>ŽĂŶ^ƚĂƚĞ&ƵŶĚ
tŝůĚůŝĨĞĂŵĂŐĞWƌĞǀ;'&ZͿ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϯ͕ϱϯϱ͕ϮϬϬ
ϲϰϭ͕ϭϬϬ
ϴ͕ϭϲϮ͕ϳϬϬ
ϮϮ͕ϬϬϬ
ϭϬ͕ϯϭϳ͕ϯϬϬ
ϭ͕ϭϭϱ͕ϵϬϬ
ϯϭ͕ϰϬϬ
Ϯϭ͕ϳϬϬ
Ϯ͕ϬϬϴ͕ϰϬϬ
ϭ͕ϵϲϴ͕ϲϬϬ
ϭ͕ϱϬϱ͕ϱϬϬ
ϭ͕ϲϴϴ͕ϱϬϬ
ϭϯϲ͕ϰϬϬ
ϳϬϵ͕ϰϬϬ
Ϯϯϱ͕ϵϬϬ
ϳ͕ϲϵϯ͕ϭϬϬ
;ϭ͕ϲϯϭ͕ϰϬϬͿ
Ψϰϴ͕ϭϲϭ͕ϳϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϭϴϮ͕ϱϬϬͿ

ϳϲϳ͕ϮϬϬ

ϳϱϬ͕ϬϬϬ
;ϲϱϮ͕ϵϬϬͿ
ϱϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ

ϮϳϬ͕ϮϬϬ
;Ϯ͕Ϯϲϱ͕ϰϬϬͿ
;ϯ͕ϱϱϵ͕ϴϬϬͿ
;Ψϯ͕ϯϳϯ͕ϮϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϯ͕ϱϯϱ͕ϮϬϬ
ϰϱϴ͕ϲϬϬ
ϴ͕ϭϲϮ͕ϳϬϬ
ϮϮ͕ϬϬϬ
ϭϭ͕Ϭϴϰ͕ϱϬϬ
ϭ͕ϭϭϱ͕ϵϬϬ
ϯϭ͕ϰϬϬ
Ϯϭ͕ϳϬϬ
Ϯ͕ϳϱϴ͕ϰϬϬ
ϭ͕ϯϭϱ͕ϳϬϬ
Ϯ͕ϬϬϱ͕ϱϬϬ
Ϯ͕ϲϴϴ͕ϱϬϬ
ϭϯϲ͕ϰϬϬ
ϳϬϵ͕ϰϬϬ
ϱϬϲ͕ϭϬϬ
ϱ͕ϰϮϳ͕ϳϬϬ
;ϱ͕ϭϵϭ͕ϮϬϬͿ
Ψϰϰ͕ϳϴϴ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϯ͕ϴϭϮ͕ϱϬϬ
ϯ͕ϱϵϯ͕ϳϬϬ
ϴ͕ϯϮϰ͕ϮϬϬ
ϰϳ͕ϲϬϬ
ϭϭ͕ϲϳϵ͕ϱϬϬ
ϱϬϲ͕ϲϬϬ
ϭ͕ϭϯϬ͕ϭϬϬ
ϯϲ͕ϬϬϬ
Ϯϭ͕ϳϬϬ
Ϯ͕ϬϬϴ͕ϲϬϬ
ϭ͕ϵϵϴ͕ϮϬϬ
Ϯ͕ϬϭϬ͕ϬϬϬ
Ϯ͕ϳϮϭ͕ϬϬϬ
ϭϯϴ͕ϰϬϬ
ϳϭϴ͕ϱϬϬ
Ϯϰϭ͕ϴϬϬ
ϯ͕ϳϬϴ͕ϲϬϬ
;ϯ͕ϰϳϲ͕ϵϬϬͿ
Ψϰϵ͕ϮϮϬ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯϳϳ͕ϯϬϬ
ϯ͕ϭϯϱ͕ϭϬϬ
ϭϲϭ͕ϱϬϬ
Ϯϱ͕ϲϬϬ
ϱϵϱ͕ϬϬϬ
ϱϬϲ͕ϲϬϬ
ϭϰ͕ϮϬϬ
ϰ͕ϲϬϬ

ϱ͕ϯϱϰ͕ϬϬϬ
ϳ͕ϯϰϱ͕ϯϬϬ
ϯϱϲ͕ϲϬϬ
Ϯ͕ϬϬϴ͕ϲϬϬ
ϴϭϵ͕ϵϬϬ
ϵ͕ϱϮϬ͕ϮϬϬ
Ϯ͕ϰϵϳ͕ϳϬϬ
Ϯ͕ϬϭϬ͕ϬϬϬ
ϲ͕ϲϲϴ͕ϵϬϬ
ϲ͕ϰϱϭ͕ϱϬϬ
Ϯ͕Ϭϰϱ͕ϬϬϬ
ϰ͕ϭϰϮ͕ϰϬϬ
Ψϰϵ͕ϮϮϬ͕ϭϬϬ

ϳϮϵ͕ϭϬϬ
ϴϵϰ͕ϱϬϬ

Ϯϳϳ͘ϴ

;ϳϰϵ͕ϴϬϬͿ
ϲϴϮ͕ϱϬϬ
ϰ͕ϱϬϬ
ϯϮ͕ϱϬϬ
Ϯ͕ϬϬϬ
ϵ͕ϭϬϬ
;Ϯϲϰ͕ϯϬϬͿ
;ϭ͕ϳϭϵ͕ϭϬϬͿ
ϭ͕ϳϭϰ͕ϯϬϬ
Ψϰ͕ϰϯϭ͕ϲϬϬ

 >ŝŶĞ/ƚĞŵƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ

 ŶŝŵĂů,ĞĂůƚŚ

ƵŝůĚŝŶŐKƉĞƌĂƚŝŽŶƐ

 /ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶ






DĂƌŬĞƚŝŶŐĂŶĚĞǀĞůŽƉŵĞŶƚ
WůĂŶƚ/ŶĚƵƐƚƌǇ
WƌĞĚĂƚŽƌǇŶŝŵĂůŽŶƚƌŽů
ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚ
ZĞŐƵůĂƚŽƌǇ^ĞƌǀŝĐĞƐ
ZĞƐŽƵƌĐĞŽŶƐĞƌǀĂƚŝŽŶ
^ĂůŝŶŝƚǇKĨĨƐĞƚ&ƵŶĚ
hƚĂŚ^ƚĂƚĞ&ĂŝƌŽƌƉŽƌĂƚŝŽŶ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϱ͕ϰϲϬ͕ϭϬϬ
ϳ͕ϵϳϰ͕ϵϬϬ
ϯϱϲ͕ϲϬϬ
ϯ͕ϬϬϴ͕ϰϬϬ
ϵϬϭ͕ϰϬϬ
ϭϬ͕Ϭϵϳ͕ϯϬϬ
Ϯ͕ϰϴϴ͕ϵϬϬ
Ϯ͕ϱϬϱ͕ϱϬϬ
ϲ͕ϳϭϵ͕ϬϬϬ
ϯ͕ϵϭϮ͕ϯϬϬ
ϭ͕ϭϰϰ͕ϵϬϬ
ϯ͕ϱϵϮ͕ϰϬϬ
Ψϰϴ͕ϭϲϭ͕ϳϬϬ

;ϴϯϱ͕ϮϬϬͿ
;ϭ͕ϱϮϰ͕ϭϬϬͿ
;ϯϳ͕ϴϬϬͿ
;ϲϳ͕ϱϬϬͿ
;ϭ͕ϭϯϬ͕ϮϬϬͿ
;ϮϵϮ͕ϴϬϬͿ
;ϴϳ͕ϰϬϬͿ
;Ϯϴϰ͕ϰϬϬͿ
;ϯϭϯ͕ϴϬϬͿ
ϵϬϬ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
;Ψϯ͕ϯϳϯ͕ϮϬϬͿ

ϰ͕ϲϮϰ͕ϵϬϬ
ϲ͕ϰϱϬ͕ϴϬϬ
ϯϱϲ͕ϲϬϬ
Ϯ͕ϵϳϬ͕ϲϬϬ
ϴϯϯ͕ϵϬϬ
ϴ͕ϵϲϳ͕ϭϬϬ
Ϯ͕ϭϵϲ͕ϭϬϬ
Ϯ͕ϰϭϴ͕ϭϬϬ
ϲ͕ϰϯϰ͕ϲϬϬ
ϯ͕ϱϵϴ͕ϱϬϬ
Ϯ͕Ϭϰϰ͕ϵϬϬ
ϯ͕ϴϵϮ͕ϰϬϬ
Ψϰϰ͕ϳϴϴ͕ϱϬϬ

Ϯϳϭ͘ϲ

;ϳ͘ϰͿ

Ϯϲϰ͘ϯ

;ϵϲϮ͕ϬϬϬͿ
;ϭϰ͕ϬϬϬͿ
ϱϱϯ͕ϭϬϬ
ϯϬϭ͕ϲϬϬ
;ϰϬϴ͕ϭϬϬͿ
Ϯϯϰ͕ϯϬϬ
Ϯ͕ϴϱϯ͕ϬϬϬ
ϭϬϬ
ϮϱϬ͕ϬϬϬ
Ψϰ͕ϰϯϭ͕ϲϬϬ
ϭϯ͘ϱ
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 ŐĞŶĐǇdĂďůĞ͗ŐƌŝĐƵůƚƵƌĞ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

ΨϵϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϵϬϬ͕ϬϬϬ
ϮϵϬ͕ϮϬϬ
ϭϱϲ͕ϮϬϬ
Ψϭ͕ϯϰϲ͕ϰϬϬ

Ψϰϰϲ͕ϰϬϬ

ϵϬϬ͕ϬϬϬ
ΨϵϬϬ͕ϬϬϬ

ϰϰϲ͕ϰϬϬ
ϵϬϬ͕ϬϬϬ
Ψϭ͕ϯϰϲ͕ϰϬϬ

Ψϰϱϯ͕ϬϬϬ

ϲ͕ϲϬϬ
;ϵϬϬ͕ϬϬϬͿ
;Ψϴϵϯ͕ϰϬϬͿ

ϯ͘Ϭ

ϲ͘ϲ

ϵ͘ϲ

Ϯ͘ϲ

;ϳ͘ϬͿ

'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ

 ŐƌŝZĞƐŽƵƌĐĞĞǀĞůŽƉŵĞŶƚ


hƚĂŚZƵƌĂůZĞŚĂď>ŽĂŶ^ƚĂƚĞ&ƵŶĚ
dŽƚĂů

ϮϵϬ͕ϮϬϬ
ϭϱϲ͕ϮϬϬ
Ψϰϰϲ͕ϰϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϵϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϵϰ͕ϱϬϬ
ϭϱϴ͕ϱϬϬ
Ψϰϱϯ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϵϬϬ͕ϬϬϬͿ
ϰ͕ϯϬϬ
Ϯ͕ϯϬϬ
;Ψϴϵϯ͕ϰϬϬͿ

 >ŝŶĞ/ƚĞŵƐ
ŐƌŝĐƵůƚƵƌĞ>ŽĂŶWƌŽŐƌĂŵƐ

ϰϰϲ͕ϰϬϬ

 YƵĂůŝĨŝĞĚWƌŽĚƵĐƚŝŽŶŶƚĞƌƉƌŝƐĞ&ƵŶĚ
dŽƚĂů

ϰϱϯ͕ϬϬϬ


ƵĚŐĞƚĞĚ&d
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 ŐĞŶĐǇdĂďůĞ͗ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ











&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ůĞĂŶ&ƵĞůŽŶǀĞƌƐŝŽŶ&ƵŶĚ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ;'&ZͿ
WĞƚƌŽůĞƵŵ^ƚŽƌĂŐĞdĂŶŬ;'&ZͿ
WĞƚƌŽůĞƵŵ^ƚŽƌĂŐĞdĂŶŬůĞĂŶƵƉ&ƵŶĚ
WĞƚƌŽůĞƵŵ^ƚŽƌĂŐĞdĂŶŬdƌƵƐƚ
^ŽǀĞƌĞŝŐŶ>ĂŶĚƐDŐƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ
hŶĚĞƌŐƌŽƵŶĚtĂƐƚĞǁĂƚĞƌ^ǇƐƚĞŵ;'&ZͿ
hƐĞĚKŝůĚŵŝŶŝƐƚƌĂƚŝŽŶ;'&ZͿ
sŽůƵŶƚĂƌǇůĞĂŶƵƉ;'&ZͿ
tĂƐƚĞdŝƌĞZĞĐǇĐůŝŶŐ&ƵŶĚ
t^&ͲƌŝŶŬŝŶŐtĂƚĞƌ>ŽĂŶWƌŽŐƌĂŵ
t^&ͲƌŝŶŬŝŶŐtĂƚĞƌKƌŝŐŝŶĂƚŝŽŶ&ĞĞ
t^&ͲhƚĂŚtĂƐƚĞǁĂƚĞƌ>ŽĂŶWƌŽŐƌĂŵ
t^&ͲtĂƚĞƌYƵĂůŝƚǇKƌŝŐŝŶĂƚŝŽŶ&ĞĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϳ͕ϭϮϬ͕ϯϬϬ
ϭϬϱ͕ϭϬϬ
ϮϮ͕ϴϰϬ͕ϯϬϬ
ϳ͕ϲϭϮ͕ϴϬϬ
ϭϰ͕ϵϭϮ͕ϳϬϬ
ϭϭϴ͕ϭϬϬ
ϱ͕ϴϮϯ͕ϮϬϬ
ϱϮ͕ϭϬϬ
ϲϬϳ͕ϬϬϬ
ϭ͕ϴϳϲ͕ϲϬϬ
ϲϳϴ͕ϱϬϬ
ϵϯϮ͕ϬϬϬ
ϳϵ͕ϭϬϬ
ϴϮϮ͕ϯϬϬ
ϲϵϵ͕ϳϬϬ
ϭϰϵ͕ϴϬϬ
ϵϵϯ͕ϭϬϬ
ϮϮϮ͕ϳϬϬ
ϭ͕ϱϵϮ͕ϵϬϬ
ϭϬϰ͕ϭϬϬ
ϭϮ͕ϯϰϰ͕ϳϬϬ
;ϭϬ͕ϭϬϵ͕ϱϬϬͿ
Ψϳϵ͕ϱϳϳ͕ϲϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϯ͕Ϯϳϱ͕ϴϬϬ
ϴϮϯ͕ϱϬϬ
;Ϯϴ͕ϴϬϬͿ
ϭ͕ϱϵϱ͕ϬϬϬ

;ϵϰ͕ϮϬϬͿ

;ϱϴϲ͕ϲϬϬͿ
;ϯ͕ϲϲϰ͕ϲϬϬͿ
Ψϭ͕ϯϮϬ͕ϭϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϳ͕ϭϮϬ͕ϯϬϬ
ϯ͕ϯϴϬ͕ϵϬϬ
ϮϮ͕ϴϰϬ͕ϯϬϬ
ϴ͕ϰϯϲ͕ϯϬϬ
ϭϰ͕ϴϴϯ͕ϵϬϬ
ϭϭϴ͕ϭϬϬ
ϳ͕ϰϭϴ͕ϮϬϬ
ϱϮ͕ϭϬϬ
ϲϬϳ͕ϬϬϬ
ϭ͕ϴϳϲ͕ϲϬϬ
ϲϳϴ͕ϱϬϬ
ϴϯϳ͕ϴϬϬ
ϳϵ͕ϭϬϬ
ϴϮϮ͕ϯϬϬ
ϲϵϵ͕ϳϬϬ
ϭϰϵ͕ϴϬϬ
ϵϵϯ͕ϭϬϬ
ϮϮϮ͕ϳϬϬ
ϭ͕ϱϵϮ͕ϵϬϬ
ϭϬϰ͕ϭϬϬ
ϭϭ͕ϳϱϴ͕ϭϬϬ
;ϭϯ͕ϳϳϰ͕ϭϬϬͿ
ΨϴϬ͕ϴϵϳ͕ϳϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϲ͕ϯϮϮ͕ϰϬϬ
ϭϬ͕ϳϱϰ͕ϯϬϬ
Ϯϯ͕ϭϲϬ͕ϯϬϬ
ϱ͕ϴϬϮ͕ϴϬϬ
ϭϱ͕ϰϭϯ͕ϱϬϬ
ϭϭϵ͕ϵϬϬ
ϳ͕ϭϯϴ͕ϬϬϬ
ϱϯ͕ϬϬϬ
ϲϭϲ͕ϲϬϬ
ϭ͕ϵϬϲ͕ϳϬϬ
ϳϳϳ͕ϳϬϬ
ϴϬ͕ϴϬϬ
ϴϯϲ͕ϰϬϬ
ϳϭϬ͕ϵϬϬ
ϭϱϮ͕ϯϬϬ
ϭ͕ϬϭϬ͕ϴϬϬ
ϮϮϲ͕ϱϬϬ
ϭ͕ϲϮϭ͕ϳϬϬ
ϭϬϲ͕ϬϬϬ
ϭϯ͕ϳϳϰ͕ϭϬϬ
;ϭϭ͕ϭϭϬ͕ϴϬϬͿ
Ψϴϵ͕ϰϳϯ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϳϵϳ͕ϵϬϬͿ
ϳ͕ϯϳϯ͕ϰϬϬ
ϯϮϬ͕ϬϬϬ
;Ϯ͕ϲϯϯ͕ϱϬϬͿ
ϱϮϵ͕ϲϬϬ
ϭ͕ϴϬϬ
;ϮϴϬ͕ϮϬϬͿ
ϵϬϬ
ϵ͕ϲϬϬ
ϯϬ͕ϭϬϬ
;ϲϳϴ͕ϱϬϬͿ
;ϲϬ͕ϭϬϬͿ
ϭ͕ϳϬϬ
ϭϰ͕ϭϬϬ
ϭϭ͕ϮϬϬ
Ϯ͕ϱϬϬ
ϭϳ͕ϳϬϬ
ϯ͕ϴϬϬ
Ϯϴ͕ϴϬϬ
ϭ͕ϵϬϬ
Ϯ͕Ϭϭϲ͕ϬϬϬ
Ϯ͕ϲϲϯ͕ϯϬϬ
Ψϴ͕ϱϳϲ͕ϮϬϬ

ϯϬ͕ϳϮϭ͕ϰϬϬ

ϯϰ͕ϵϱϵ͕ϯϬϬ

ϰ͕Ϯϯϳ͕ϵϬϬ

ϲ͕ϲϮϳ͕ϭϬϬ
ϵ͕Ϯϵϱ͕ϬϬϬ
ϱ͕ϴϯϮ͕ϯϬϬ
ϱϰϬ͕ϰϬϬ
ϭϭ͕ϭϲϯ͕ϱϬϬ
ϯ͕Ϭϭϱ͕ϬϬϬ
ϭϯ͕ϳϬϯ͕ϬϬϬ

ϳ͕ϯϲϬ͕ϮϬϬ
ϵ͕ϱϴϵ͕ϯϬϬ
ϲ͕ϴϬϭ͕ϬϬϬ
ϱϰϬ͕ϰϬϬ
ϭϮ͕Ϯϳϯ͕ϯϬϬ
ϯ͕ϮϰϬ͕ϲϬϬ
ϭϰ͕ϮϬϵ͕ϴϬϬ

ϳϯϯ͕ϭϬϬ
Ϯϵϰ͕ϯϬϬ
ϵϲϴ͕ϳϬϬ
ϭ͕ϭϬϵ͕ϴϬϬ
ϮϮϱ͕ϲϬϬ
ϱϬϲ͕ϴϬϬ

 >ŝŶĞ/ƚĞŵƐ
ŝƌYƵĂůŝƚǇ

 ůĞĂŶŝƌZĞƚƌŽĨŝƚ͕ZĞƉůĂĐĞ͕ΘKĨĨͲƌŽĂĚdĞĐŚ
ƌŝŶŬŝŶŐtĂƚĞƌ

 ŶǀŝƌŽŶZĞƐƉŽŶƐĞΘZĞŵĞĚŝĂƚŝŽŶ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKĨĨŝĐĞ

 ,ĂǌĂƌĚŽƵƐ^ƵďƐƚĂŶĐĞDŝƚŝŐĂƚŝŽŶ&ƵŶĚ
tĂƐƚĞDŐŵƚΘZĂĚŝĂƚŝŽŶŽŶƚƌŽů

 tĂƐƚĞdŝƌĞZĞĐǇĐůŝŶŐ&ƵŶĚ
tĂƚĞƌYƵĂůŝƚǇ

 tĂƐƚĞDŐŵƚΘZĂĚŝĂƚŝŽŶŽŶƚƌŽůZ&


dƌŝƉZĞĚƵĐƚŝŽŶWƌŽŐƌĂŵ
dŽƚĂů

 ƵĚŐĞƚĞĚ&d

Ϯϱ͕ϴϳϬ͕ϲϬϬ
Ϯϭϲ͕ϮϬϬ
ϳ͕Ϭϰϴ͕ϯϬϬ
ϵ͕ϮϮϰ͕ϳϬϬ
ϵ͕ϭϳϮ͕ϴϬϬ
ϭ͕ϭϳϯ͕ϴϬϬ
ϭϬ͕ϯϯϵ͕ϯϬϬ
Ϯ͕ϳϰϴ͕ϯϬϬ
ϭϯ͕ϱϴϯ͕ϲϬϬ
ϮϬϬ͕ϬϬϬ

ϰ͕ϴϱϬ͕ϴϬϬ
;Ϯϭϲ͕ϮϬϬͿ
;ϰϮϭ͕ϮϬϬͿ
ϳϬ͕ϯϬϬ
;ϯ͕ϯϰϬ͕ϱϬϬͿ
;ϲϯϯ͕ϰϬϬͿ
ϴϮϰ͕ϮϬϬ
Ϯϲϲ͕ϳϬϬ
ϭϭϵ͕ϰϬϬ
;ϮϬϬ͕ϬϬϬͿ

Ψϳϵ͕ϱϳϳ͕ϲϬϬ

Ψϭ͕ϯϮϬ͕ϭϬϬ

ΨϴϬ͕ϴϵϳ͕ϳϬϬ

ϱϬϬ͕ϬϬϬ
Ψϴϵ͕ϰϳϯ͕ϵϬϬ

ϱϬϬ͕ϬϬϬ
Ψϴ͕ϱϳϲ͕ϮϬϬ

ϯϵϯ͘Ϭ

;ϰ͘ϮͿ

ϯϴϴ͘ϴ

ϯϴϴ͘ϴ

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
&ĞĚĞƌĂů&ƵŶĚƐ

 &ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ




ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ĞƐŝŐŶĂƚĞĚ^ĂůĞƐdĂǆ͕KŶĞͲƚŝŵĞ
ĞƐŝŐŶĂƚĞĚ^ĂůĞƐdĂǆ
dƌĂŶƐĨĞƌƐ
ZĞƉĂǇŵĞŶƚƐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰ͕ϮϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰ͕ϮϬϬ͕ϬϬϬ
ϭ͕ϮϬϬ͕ϬϬϬ
ϱ͕ϯϯϮ͕ϬϬϬ

Ϯϵ͕ϭϲϭ͕ϳϬϬ
ΨϲϮ͕Ϯϵϲ͕ϰϬϬ

ϱ͕ϯϰϭ͕ϰϬϬ
;ϰ͕ϴϰϭ͕ϮϬϬͿ
Ψϵ͕Ϯϲϰ͕ϯϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϰ͕ϮϬϬ͕ϬϬϬ
ϭϬ͕ϴϴϲ͕ϬϬϬ
ϱϰϴ͕ϴϬϬ
ϵ͕Ϭϴϵ͕ϬϬϬ
ϳ͕ϭϳϱ͕ϬϬϬ
ϱ͕ϯϰϭ͕ϰϬϬ
Ϯϰ͕ϯϮϬ͕ϱϬϬ
Ψϳϭ͕ϱϲϬ͕ϳϬϬ

ϭϭ͕Ϭϲϭ͕ϬϬϬ
Ϯ͕ϮϮϭ͕ϰϬϬ
Ϯϱ͕ϱϰϬ͕ϱϬϬ
Ψϱϵ͕ϱϱϰ͕ϵϬϬ

;ϵ͕ϲϴϲ͕ϬϬϬͿ
ϰ͕ϳϴϯ͕ϮϬϬ
;ϵ͕Ϭϴϵ͕ϬϬϬͿ
ϯ͕ϴϴϲ͕ϬϬϬ
;ϯ͕ϭϮϬ͕ϬϬϬͿ
ϭ͕ϮϮϬ͕ϬϬϬ
;ΨϭϮ͕ϬϬϱ͕ϴϬϬͿ

Ϯϱ͕ϳϰϲ͕ϱϬϬ
ϯϲ͕ϱϰϵ͕ϵϬϬ
ΨϲϮ͕Ϯϵϲ͕ϰϬϬ

ϭ͕ϲϴϴ͕ϵϬϬ
ϳ͕ϱϳϱ͕ϰϬϬ
Ψϵ͕Ϯϲϰ͕ϯϬϬ

Ϯϳ͕ϰϯϱ͕ϰϬϬ
ϰϰ͕ϭϮϱ͕ϯϬϬ
Ψϳϭ͕ϱϲϬ͕ϳϬϬ

Ϯϳ͕ϯϲϱ͕ϰϬϬ
ϯϮ͕ϭϴϵ͕ϱϬϬ
Ψϱϵ͕ϱϱϰ͕ϵϬϬ

;ϳϬ͕ϬϬϬͿ
;ϭϭ͕ϵϯϱ͕ϴϬϬͿ
;ΨϭϮ͕ϬϬϱ͕ϴϬϬͿ

ϭϭ͕ϳϱϵ͕ϳϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭϬ͕ϴϴϲ͕ϬϬϬ
;ϭϭ͕ϮϭϬ͕ϵϬϬͿ
ϵ͕Ϭϴϵ͕ϬϬϬ

ϳ͕ϭϳϱ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ

 >ŝŶĞ/ƚĞŵƐ
t^&ͲƌŝŶŬŝŶŐtĂƚĞƌ

 t^&ͲtĂƚĞƌYƵĂůŝƚǇ
dŽƚĂů
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 ŐĞŶĐǇdĂďůĞ͗ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ

'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ


dŽƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϳϮϰ͕ϮϬϬ

ϭ͕ϳϮϰ͕ϮϬϬ
Ψϭ͕ϳϮϰ͕ϮϬϬ

ϭ͕ϳϮϰ͕ϮϬϬ
Ψϭ͕ϳϮϰ͕ϮϬϬ

Ψϭ͕ϳϮϰ͕ϮϬϬ

ϭ͕ϳϮϰ͕ϮϬϬ
Ψϭ͕ϳϮϰ͕ϮϬϬ

ϭ͕ϳϮϰ͕ϮϬϬ
Ψϭ͕ϳϮϰ͕ϮϬϬ

ϭ͕ϳϮϰ͕ϮϬϬ
Ψϭ͕ϳϮϰ͕ϮϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭ͕ϳϮϰ͕ϮϬϬ
;ϭ͕ϳϮϰ͕ϮϬϬͿ

>ŝŶĞ/ƚĞŵƐ

 '&ZͲŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
dŽƚĂů
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 ŐĞŶĐǇdĂďůĞ͗'ŽǀKĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ




&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
KŝůKǀĞƌĐŚŐͲ^ƚƌŝƉƉĞƌtĞůů;'&ZͿ
h^WZĞǀŽůǀŝŶŐ>ŽĂŶ&ƵŶĚ;ZZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϲϭϳ͕ϰϬϬ
ϱϬϲ͕ϯϬϬ
ϭ͕ϭϵϮ͕ϬϬϬ
ϭ͕ϲϬϬ
ϮϮϱ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

Ϯϭϲ͕ϴϬϬ
Ϯϴ͕ϬϬϬ
Ψϯ͕ϳϴϳ͕ϲϬϬ

ϭϯ͕ϱϬϬ
Ψϭ͕ϴϰϳ͕ϳϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭ͕ϲϭϳ͕ϰϬϬ
Ϯ͕Ϯϱϲ͕ϯϬϬ
ϭ͕ϭϵϮ͕ϬϬϬ
;ϰϬ͕ϭϬϬͿ
ϮϮϱ͕ϱϬϬ
ϭϮϱ͕ϵϬϬ
Ϯϭϲ͕ϴϬϬ
ϰϭ͕ϱϬϬ
Ψϱ͕ϲϯϱ͕ϯϬϬ

ϯ͕ϳϴϳ͕ϲϬϬ
Ψϯ͕ϳϴϳ͕ϲϬϬ

ϭ͕ϴϰϳ͕ϳϬϬ
Ψϭ͕ϴϰϳ͕ϳϬϬ

ϱ͕ϲϯϱ͕ϯϬϬ
Ψϱ͕ϲϯϱ͕ϯϬϬ

ϯ͕ϬϬϭ͕ϱϬϬ
Ψϯ͕ϬϬϭ͕ϱϬϬ

ϭϯ͘Ϭ

Ϯ͘ϱ

ϭϱ͘ϱ

ϭϱ͘ϱ

ϭ͕ϳϱϬ͕ϬϬϬ
;ϰϭ͕ϳϬϬͿ
ϭϮϱ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϲϳϵ͕ϯϬϬ
ϳ͕ϭϬϬ
ϴϮϵ͕ϵϬϬ
Ϯ͕ϱϬϬ
ϮϲϮ͕ϯϬϬ

Ψϯ͕ϬϬϭ͕ϱϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϲϭ͕ϵϬϬ
;Ϯ͕Ϯϰϵ͕ϮϬϬͿ
;ϯϲϮ͕ϭϬϬͿ
ϰϮ͕ϲϬϬ
ϯϲ͕ϴϬϬ
;ϭϮϱ͕ϵϬϬͿ
ϯ͕ϲϬϬ
;ϰϭ͕ϱϬϬͿ
;ΨϮ͕ϲϯϯ͕ϴϬϬͿ

;Ϯ͕ϲϯϯ͕ϴϬϬͿ
;ΨϮ͕ϲϯϯ͕ϴϬϬͿ

ϮϮϬ͕ϰϬϬ


>ŝŶĞ/ƚĞŵƐ

 KĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ
dŽƚĂů



ƵĚŐĞƚĞĚ&d

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
















&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
Ő͘tĂƚĞƌKƉƚŝŵŝǌĂƚŝŽŶZĞƐƚ͘ĐĐƚ;'&ZͿ
ŽĂƚŝŶŐ;'&ZͿ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
>ĂŶĚǆĐŚĂŶŐĞŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
DŝŶĞƌĂůŽŶƵƐ;'&ZͿ
DƵůĞĞĞƌWƌŽƚĞĐƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
KĨĨͲŚŝŐŚǁĂǇĐĐĞƐƐĂŶĚĚƵĐĂƚŝŽŶ;'&ZͿ
KĨĨͲŚŝŐŚǁĂǇsĞŚŝĐůĞ;'&ZͿ
KŝůĂŶĚ'ĂƐŽŶƐĞƌǀĂƚŝŽŶĐĐƚ;'&ZͿ
KŝůĂŶĚ'ĂƐŽŶƐĞƌǀĂƚŝŽŶĐĐƚ;'&ZͿ͕KŶĞͲƚŝŵĞ
WƌĞĚĂƚŽƌŽŶƚƌŽů;'&ZͿ
^ŽǀĞƌĞŝŐŶ>ĂŶĚƐDŐƚ;'&ZͿ
^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶ;'&ZͿ
^ƚĂƚĞ&ŝƐŚ,ĂƚĐŚDĂŝŶƚ;'&ZͿ
^ƚĂƚĞWĂƌŬ&ĞĞƐ;'&ZͿ
^ƵƉƉƚĨŽƌ^ƚĂƚĞͲŽǁŶĞĚ^ŚŽŽƚŝŶŐZĂŶŐĞƐ;'&ZͿ
dƌĂŶƐĨĞƌƐ
tĂƚĞƌ/ŶĨƌĂƐƚƌƵĐƚƵƌĞZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
tĂƚĞƌZĞƐŽƵƌĐĞƐĂŶĚ
tŝůĚůĂŶĚ&ŝƌĞ^ƵƉƉƌĞƐƐŝŽŶ&ƵŶĚ
tŝůĚůŝĨĞŽŶƐĞƌǀĂƚŝŽŶĂƐĞŵĞŶƚĐĐŽƵŶƚ;'&ZͿ
tŝůĚůŝĨĞ,ĂďŝƚĂƚ;'&ZͿ
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐ;'&ZͿ
ŝŽŶEĂƚŝŽŶĂůWĂƌŬ^ƵƉƉŽƌƚWƌŽŐƌĂŵƐ;'&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϮ͕ϳϬϳ͕ϳϬϬ
ϭ͕Ϯϳϱ͕ϵϬϬ
ϲϭ͕ϰϵϳ͕ϲϬϬ
ϭϯϯ͕ϮϬϬ
ϭϴ͕ϴϵϬ͕ϵϬϬ
ϭ͕ϬϬϬ
ϭ͕Ϯϳϱ͕ϬϬϬ
ϲ͕ϬϵϮ͕ϬϬϬ
ϭ͕ϱϳϯ͕ϴϬϬ
Ϯϭ͕ϭϬϬ
ϯϯϭ͕ϵϬϬ
ϱϬϵ͕ϴϬϬ
ϭϴ͕ϯϬϬ
ϳ͕Ϭϱϱ͕ϵϬϬ
ϰ͕ϱϴϱ͕ϰϬϬ
ϮϬ͕ϬϬϬ
ϴϭϲ͕ϭϬϬ
ϭϬ͕ϯϲϳ͕ϯϬϬ
ϵϬϴ͕ϴϬϬ
ϭ͕ϮϬϱ͕ϬϬϬ
Ϯϳ͕ϴϰϮ͕ϭϬϬ
Ϯϱ͕ϱϬϬ
ϱ͕ϴϭϯ͕ϮϬϬ
ϱϬϬ͕ϬϬϬ
ϭϭ͕ϳϭϴ͕ϬϬϬ
ϭϱ͕ϯϬϬ
ϯ͕ϵϮϯ͕ϱϬϬ
ϯϵ͕ϮϬϯ͕ϳϬϬ
ϰ͕ϬϬϬ
ϭϱ͕ϮϬϵ͕ϱϬϬ
;ϳϴ͕ϴϬϬͿ
ΨϮϲϯ͕ϰϲϮ͕ϳϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
Ϯϲ͕Ϭϱϰ͕ϬϬϬ
Ϯϱ͕ϳϭϲ͕ϱϬϬ
ϰϴϮ͕ϯϬϬ
;ϭ͕ϬϬϬͿ

ϲϭϱ͕ϬϬϬ

ϰϴϱ͕ϳϬϬ
ϳϱϳ͕ϳϬϬ
ϯϬϬ

ϭϮϬ͕ϬϬϬ
Ϯϴ͕ϱϮϱ͕ϭϬϬ
;ϮϮ͕ϯϬϱ͕ϵϬϬͿ
ΨϲϬ͕ϰϰϵ͕ϳϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰϮ͕ϳϬϳ͕ϳϬϬ
Ϯϳ͕ϯϮϵ͕ϵϬϬ
ϲϭ͕ϰϵϳ͕ϲϬϬ
Ϯϱ͕ϴϰϵ͕ϳϬϬ
ϭϵ͕ϯϳϯ͕ϮϬϬ
ϭ͕Ϯϳϱ͕ϬϬϬ
ϲ͕ϬϵϮ͕ϬϬϬ
ϭ͕ϱϳϯ͕ϴϬϬ
Ϯϭ͕ϭϬϬ
ϵϰϲ͕ϵϬϬ
ϱϬϵ͕ϴϬϬ
ϭϴ͕ϯϬϬ
ϳ͕Ϭϱϱ͕ϵϬϬ
ϰ͕ϱϴϱ͕ϰϬϬ
ϱϬϱ͕ϳϬϬ
ϴϭϲ͕ϭϬϬ
ϭϭ͕ϭϮϱ͕ϬϬϬ
ϵϬϵ͕ϭϬϬ
ϭ͕ϮϬϱ͕ϬϬϬ
Ϯϳ͕ϴϰϮ͕ϭϬϬ
Ϯϱ͕ϱϬϬ
ϱ͕ϴϭϯ͕ϮϬϬ
ϱϬϬ͕ϬϬϬ
ϭϭ͕ϳϭϴ͕ϬϬϬ
ϭϱ͕ϯϬϬ
ϯ͕ϵϮϯ͕ϱϬϬ
ϯϵ͕ϯϮϯ͕ϳϬϬ
ϰ͕ϬϬϬ
ϰϯ͕ϳϯϰ͕ϲϬϬ
;ϮϮ͕ϯϴϰ͕ϳϬϬͿ
ΨϯϮϯ͕ϵϭϮ͕ϰϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϰ͕ϬϮϵ͕ϵϬϬ
ϳ͕ϵϵϵ͕ϬϬϬ
ϲϮ͕Ϭϰϱ͕ϮϬϬ
ϱ͕ϲϬϯ͕ϰϬϬ
ϭϵ͕ϰϮϱ͕ϱϬϬ

ϲ͕ϱϴϰ͕ϱϬϬ
ϭ͕ϲϭϭ͕ϯϬϬ
Ϯϭ͕ϳϬϬ
ϯϰϱ͕ϵϬϬ
ϱϭϰ͕ϰϬϬ
ϭϴ͕ϳϬϬ
ϲ͕ϴϬϭ͕ϬϬϬ
ϯ͕ϲϱϳ͕ϲϬϬ
ϭ͕ϬϮϬ͕ϯϬϬ
ϴϮϯ͕ϵϬϬ
ϭϯ͕ϬϮϴ͕ϰϬϬ
ϴϭϵ͕ϲϬϬ
ϭ͕ϮϬϱ͕ϬϬϬ
ϯϵ͕ϱϵϮ͕ϵϬϬ
Ϯϱ͕ϵϬϬ
ϱ͕ϳϯϴ͕ϵϬϬ
ϱ͕ϰϵϲ͕ϵϬϬ
ϵϵ͕ϯϬϬ
ϭϱ͕ϯϬϬ
Ϯ͕ϵϯϵ͕ϭϬϬ
ϯϴ͕Ϯϲϱ͕ϱϬϬ
ϰ͕ϬϬϬ
ϮϮ͕ϯϴϰ͕ϳϬϬ
;ϴϮ͕ϴϬϬͿ
ΨϮϵϬ͕Ϭϯϱ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭ͕ϯϮϮ͕ϮϬϬ
;ϭϵ͕ϯϯϬ͕ϵϬϬͿ
ϱϰϳ͕ϲϬϬ
;ϮϬ͕Ϯϰϲ͕ϯϬϬͿ
ϱϮ͕ϯϬϬ
;ϭ͕Ϯϳϱ͕ϬϬϬͿ
ϰϵϮ͕ϱϬϬ
ϯϳ͕ϱϬϬ
ϲϬϬ
;ϲϬϭ͕ϬϬϬͿ
ϰ͕ϲϬϬ
ϰϬϬ
;Ϯϱϰ͕ϵϬϬͿ
;ϵϮϳ͕ϴϬϬͿ
ϱϭϰ͕ϲϬϬ
ϳ͕ϴϬϬ
ϭ͕ϵϬϯ͕ϰϬϬ
;ϴϵ͕ϱϬϬͿ
ϭϭ͕ϳϱϬ͕ϴϬϬ
ϰϬϬ
;ϳϰ͕ϯϬϬͿ
;ϱϬϬ͕ϬϬϬͿ
;ϲ͕ϮϮϭ͕ϭϬϬͿ
ϵϵ͕ϯϬϬ
;ϵϴϰ͕ϰϬϬͿ
;ϭ͕Ϭϱϴ͕ϮϬϬͿ
;Ϯϭ͕ϯϰϵ͕ϵϬϬͿ
ϮϮ͕ϯϬϭ͕ϵϬϬ
;Ψϯϯ͕ϴϳϳ͕ϰϬϬͿ

>ŝŶĞ/ƚĞŵƐ

 ĚŵŝŶŝƐƚƌĂƚŝŽŶ
ƵŝůĚŝŶŐKƉĞƌĂƚŝŽŶƐ
 ŽŶƚƌŝďƵƚĞĚZĞƐĞĂƌĐŚ
ŽŽƉĞƌĂƚŝǀĞŐƌĞĞŵĞŶƚƐ
 EZWĂƐƐdŚƌŽƵŐŚ
&ŽƌĞƐƚƌǇ͕&ŝƌĞĂŶĚ^ƚĂƚĞ>ĂŶĚƐ
 Kŝů͕'ĂƐĂŶĚDŝŶŝŶŐ
WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶ
 WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶĂƉŝƚĂů
WƌĞĚĂƚŽƌŽŶƚƌŽů
 ^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶ
hƚĂŚ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇ
 tĂƚĞƌZĞƐŽƵƌĐĞƐ
tĂƚĞƌZŝŐŚƚƐ
 tĂƚĞƌƐŚĞĚ
tŝůĚůĂŶĚ&ŝƌĞ^ƵƉƉƌĞƐƐŝŽŶ&ƵŶĚ
 tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐ
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐĂƉŝƚĂů
 tŝůĚůĂŶĚ&ŝƌĞWƌĞƉĂƌĞĚŶĞƐƐ'ƌĂŶƚƐ&ƵŶĚ
dŽƚĂů

ƵĚŐĞƚĞĚ&d

ϯ͕ϬϰϬ͕ϭϬϬ
ϭ͕ϳϴϴ͕ϴϬϬ
ϭ͕ϱϬϵ͕ϭϬϬ
ϭϵ͕ϮϴϮ͕ϱϬϬ
ϭ͕ϲϬϴ͕ϰϬϬ
ϯϭ͕Ϭϲϯ͕ϱϬϬ
ϭϳ͕ϲϰϵ͕ϵϬϬ
ϰϭ͕ϵϯϭ͕ϯϬϬ
ϵ͕ϯϰϮ͕ϰϬϬ
ϱϵ͕ϲϬϬ
ϯ͕ϱϱϵ͕ϭϬϬ
ϴ͕ϬϲϮ͕ϰϬϬ
ϮϬ͕Ϭϴϵ͕ϯϬϬ
ϭϯ͕ϴϵϭ͕ϬϬϬ
ϲ͕ϮϭϮ͕ϬϬϬ
ϯϯϮ͕ϵϬϬ
ϴϬ͕ϭϴϲ͕ϲϬϬ
ϯ͕ϴϱϯ͕ϴϬϬ

;ϮϮϱ͕ϬϬϬͿ

ΨϮϲϯ͕ϰϲϮ͕ϳϬϬ

ΨϲϬ͕ϰϰϵ͕ϳϬϬ

ΨϯϮϯ͕ϵϭϮ͕ϰϬϬ

ϰ͕ϳϯϵ͕ϰϬϬ
ϭ͕ϳϴϴ͕ϴϬϬ
ϭ͕ϱϭϭ͕ϯϬϬ
ϮϮ͕ϲϬϮ͕ϮϬϬ
ϰ͕ϱϱϴ͕ϰϬϬ
ϯϱ͕ϱϴϭ͕ϱϬϬ
ϭϳ͕ϲϮϭ͕ϳϬϬ
ϰϱ͕ϳϴϳ͕ϮϬϬ
ϭϲ͕ϳϰϮ͕ϰϬϬ
ϱϵ͕ϲϬϬ
ϯ͕ϰϲϵ͕ϲϬϬ
ϴ͕ϰϬϲ͕ϴϬϬ
ϭϴ͕ϯϳϬ͕ϯϬϬ
ϭϰ͕ϭϴϴ͕ϯϬϬ
ϳ͕ϵϭϭ͕ϲϬϬ
Ϯϰϲ͕ϲϬϬ
ϴϭ͕ϲϰϲ͕ϮϬϬ
ϰ͕ϳϬϯ͕ϴϬϬ
ϵϵ͕ϯϬϬ
ΨϮϵϬ͕Ϭϯϱ͕ϬϬϬ

ϭ͕Ϯϵϱ͘ϲ

ϯϱ͘Ϯ

ϭ͕ϯϯϬ͘ϴ

ϭ͕ϯϲϬ͘ϯ

ϱ͕ϱϵϯ͕ϴϬϬ
Ϯϴ͕ϰϳϯ͕ϵϬϬ
;Ϯ͕ϴϯϴ͕ϵϬϬͿ
ϱϲϴ͕ϳϬϬ
ϱ͕ϵϬϲ͕ϱϬϬ
;ϮϬϬ͕ϬϬϬͿ
ϰ͕ϲϱϯ͕ϬϬϬ
;ϯ͕Ϯϭϴ͕ϭϬϬͿ
;ϱϬϬ͕ϬϬϬͿ
;ϭ͕ϬϬϱ͕ϮϬϬͿ
Ϯ͕ϯϬϭ͕ϬϬϬ
ϮϮ͕Ϯϯϴ͕ϴϬϬ
;ϭ͕Ϯϵϴ͕ϴϬϬͿ

Ϯ͕ϴϭϱ͕ϭϬϬ
ϭ͕ϳϴϴ͕ϴϬϬ
ϭ͕ϱϬϵ͕ϭϬϬ
ϭϵ͕ϮϴϮ͕ϱϬϬ
ϳ͕ϮϬϮ͕ϮϬϬ
ϱϵ͕ϱϯϳ͕ϰϬϬ
ϭϰ͕ϴϭϭ͕ϬϬϬ
ϰϮ͕ϱϬϬ͕ϬϬϬ
ϭϱ͕Ϯϰϴ͕ϵϬϬ
ϱϵ͕ϲϬϬ
ϯ͕ϯϱϵ͕ϭϬϬ
ϭϮ͕ϳϭϱ͕ϰϬϬ
ϭϲ͕ϴϳϭ͕ϮϬϬ
ϭϯ͕ϯϵϭ͕ϬϬϬ
ϱ͕ϮϬϲ͕ϴϬϬ
Ϯ͕ϲϯϯ͕ϵϬϬ
ϭϬϮ͕ϰϮϱ͕ϰϬϬ
Ϯ͕ϱϱϱ͕ϬϬϬ

ϭ͕ϵϮϰ͕ϯϬϬ
Ϯ͕ϮϬϬ
ϯ͕ϯϭϵ͕ϳϬϬ
;Ϯ͕ϲϰϯ͕ϴϬϬͿ
;Ϯϯ͕ϵϱϱ͕ϵϬϬͿ
Ϯ͕ϴϭϬ͕ϳϬϬ
ϯ͕Ϯϴϳ͕ϮϬϬ
ϭ͕ϰϵϯ͕ϱϬϬ
ϭϭϬ͕ϱϬϬ
;ϰ͕ϯϬϴ͕ϲϬϬͿ
ϭ͕ϰϵϵ͕ϭϬϬ
ϳϵϳ͕ϯϬϬ
Ϯ͕ϳϬϰ͕ϴϬϬ
;Ϯ͕ϯϴϳ͕ϯϬϬͿ
;ϮϬ͕ϳϳϵ͕ϮϬϬͿ
Ϯ͕ϭϰϴ͕ϴϬϬ
ϵϵ͕ϯϬϬ
;Ψϯϯ͕ϴϳϳ͕ϰϬϬͿ
Ϯϵ͘ϱ
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 ŐĞŶĐǇdĂďůĞ͗EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ;/^&Ϳ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϴϬϴ͕ϱϬϬ
ΨϴϬϴ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϴϬϴ͕ϱϬϬ
ΨϴϬϴ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϴϮϯ͕ϳϬϬ
ΨϴϮϯ͕ϳϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭϱ͕ϮϬϬ
Ψϭϱ͕ϮϬϬ

ϴϬϴ͕ϱϬϬ
ΨϴϬϴ͕ϱϬϬ

ϴϮϯ͕ϳϬϬ
ΨϴϮϯ͕ϳϬϬ

ϭϱ͕ϮϬϬ
Ψϭϱ͕ϮϬϬ

Ϯ͘Ϭ
ϲϬ͕ϯϬϬ

Ϯ͘Ϭ
Ϭ

 >ŝŶĞ/ƚĞŵƐ
/^&ͲEZ/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚ

 dŽƚĂů

 ƵĚŐĞƚĞĚ&d
ZĞƚĂŝŶĞĚĂƌŶŝŶŐƐ

ϴϬϴ͕ϱϬϬ
ΨϴϬϴ͕ϱϬϬ
Ϯ͘Ϭ
ϲϬ͕ϯϬϬ

Ϭ͘Ϭ
Ϭ

;Ϭ͘ϬͿ
;ϲϬ͕ϯϬϬͿ
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 ŐĞŶĐǇdĂďůĞ͗EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
tĂƚĞƌZĞƐŽƵƌĐĞƐĂŶĚ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕ϴϬϬ͕ϬϬϬ
Ψϯ͕ϴϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯ͕ϴϬϬ͕ϬϬϬ
Ψϯ͕ϴϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕ϴϬϬ͕ϬϬϬ
Ψϯ͕ϴϬϬ͕ϬϬϬ

ϯ͕ϴϬϬ͕ϬϬϬ
Ψϯ͕ϴϬϬ͕ϬϬϬ

ϯ͕ϴϬϬ͕ϬϬϬ
Ψϯ͕ϴϬϬ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ

 >ŝŶĞ/ƚĞŵƐ
tĂƚĞƌZĞƐŽƵƌĐĞƐZĞǀŽůǀŝŶŐŽŶƐƚƌƵĐƚŝŽŶ&ƵŶĚ

 dŽƚĂů

ϯ͕ϴϬϬ͕ϬϬϬ
Ψϯ͕ϴϬϬ͕ϬϬϬ
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 ŐĞŶĐǇdĂďůĞ͗EĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ

 ŐƌŝZĞƐŽƵƌĐĞĞǀĞůŽƉŵĞŶƚ
tĂƚĞƌZĞƐŽƵƌĐĞƐĂŶĚ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳϱ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
Ψϭ͕ϭϳϱ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϳϱ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
Ψϭ͕ϭϳϱ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϳϱ͕ϬϬϬͿ
;ϱϬϬ͕ϬϬϬͿ
;ϱϬϬ͕ϬϬϬͿ
;ϭϬϬ͕ϬϬϬͿ
;Ψϭ͕ϭϳϱ͕ϬϬϬͿ

>ŝŶĞ/ƚĞŵƐ

 '&ZͲŐƌŝĐƵůƚƵƌĞtĂƚĞƌKƉƚŝŵŝǌĂƚŝŽŶĐĐŽƵŶƚ
dŽƚĂů

ϭ͕ϭϳϱ͕ϬϬϬ
Ψϭ͕ϭϳϱ͕ϬϬϬ

ϭ͕ϭϳϱ͕ϬϬϬ
Ψϭ͕ϭϳϱ͕ϬϬϬ

;ϭ͕ϭϳϱ͕ϬϬϬͿ
;Ψϭ͕ϭϳϱ͕ϬϬϬͿ
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 ŐĞŶĐǇdĂďůĞ͗WƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐKĨĨŝĐĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ



ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞ;'&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϲϲϵ͕ϭϬϬ
ϰϱϰ͕ϬϬϬ
ϭ͕ϭϮϱ͕ϲϬϬ
Ϯ͕ϱϰϳ͕ϭϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

Ψϲ͕ϳϵϱ͕ϴϬϬ

ϱϲϰ͕ϴϬϬ
;Ϯ͕ϳϭϬ͕ϴϬϬͿ
;Ψϯϰϲ͕ϬϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯ͕ϲϲϵ͕ϭϬϬ
Ϯ͕Ϯϱϰ͕ϬϬϬ
ϭ͕ϭϮϱ͕ϲϬϬ
ϯ͕ϭϭϭ͕ϵϬϬ
;Ϯ͕ϳϭϬ͕ϴϬϬͿ
Ψϲ͕ϰϰϵ͕ϴϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϵϭϮ͕ϳϬϬ
ϭϵϮ͕ϴϬϬ
ϭ͕ϯϯϮ͕ϴϬϬ
Ϯ͕ϳϭϬ͕ϴϬϬ
;Ϯ͕ϯϰϬ͕ϳϬϬͿ
Ψϰ͕ϴϬϴ͕ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯϰϯ͕ϲϬϬ
;Ϯ͕Ϭϲϭ͕ϮϬϬͿ
ϮϬϳ͕ϮϬϬ
;ϰϬϭ͕ϭϬϬͿ
ϯϳϬ͕ϭϬϬ
;Ψϭ͕ϲϰϭ͕ϰϬϬͿ

ϲ͕ϳϵϱ͕ϴϬϬ
Ψϲ͕ϳϵϱ͕ϴϬϬ

;ϯϰϲ͕ϬϬϬͿ
;Ψϯϰϲ͕ϬϬϬͿ

ϲ͕ϰϰϵ͕ϴϬϬ
Ψϲ͕ϰϰϵ͕ϴϬϬ

ϰ͕ϴϬϴ͕ϰϬϬ
Ψϰ͕ϴϬϴ͕ϰϬϬ

;ϭ͕ϲϰϭ͕ϰϬϬͿ
;Ψϭ͕ϲϰϭ͕ϰϬϬͿ

ϭϴ͘Ϭ

ϭϴ͘Ϭ

ϭ͕ϴϬϬ͕ϬϬϬ

 >ŝŶĞ/ƚĞŵƐ
WƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŽŶ

 dŽƚĂů
 ƵĚŐĞƚĞĚ&d

ϭϯ͘Ϭ

ϱ͘Ϭ

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
>ĂŶĚ'ƌĂŶƚDĂŶĂŐĞŵĞŶƚ&ƵŶĚ

 >ĂŶĚ'ƌĂŶƚDĂŶĂŐĞŵĞŶƚ&ƵŶĚ͕KŶĞͲƚŝŵĞ


dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϳ͕ϭϲϬ͕ϳϬϬ
ϯϴϬ͕ϳϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϯϰϲ͕ϯϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϳ͕ϭϲϬ͕ϳϬϬ
ϯϰ͕ϰϬϬ

Ψϭϳ͕ϱϰϭ͕ϰϬϬ

;Ψϯϰϲ͕ϯϬϬͿ

Ψϭϳ͕ϭϵϱ͕ϭϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϳ͕ϯϵϮ͕ϵϬϬ
ϯϲ͕ϮϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ
ΨϮϭ͕ϰϮϵ͕ϭϬϬ

ϭϭ͕ϯϰϮ͕ϮϬϬ
ϭ͕ϭϵϵ͕ϮϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
Ψϭϳ͕ϱϰϭ͕ϰϬϬ

;ϯϰϲ͕ϯϬϬͿ

;Ψϯϰϲ͕ϯϬϬͿ

ϭϬ͕ϵϵϱ͕ϵϬϬ
ϭ͕ϭϵϵ͕ϮϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
Ψϭϳ͕ϭϵϱ͕ϭϬϬ

ϭϭ͕ϱϳϲ͕ϳϬϬ
ϴϱϮ͕ϰϬϬ
ϵ͕ϬϬϬ͕ϬϬϬ
ΨϮϭ͕ϰϮϵ͕ϭϬϬ

ϳϭ͘ϵ

;ϰ͘ϯͿ

ϲϳ͘ϲ

ϲϳ͘ϲ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϮϯϮ͕ϮϬϬ
ϭ͕ϴϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ
Ψϰ͕Ϯϯϰ͕ϬϬϬ

ϱϴϬ͕ϴϬϬ
;ϯϰϲ͕ϴϬϬͿ
ϰ͕ϬϬϬ͕ϬϬϬ
Ψϰ͕Ϯϯϰ͕ϬϬϬ

 >ŝŶĞ/ƚĞŵƐ
^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐ

 >ĂŶĚ^ƚĞǁĂƌĚƐŚŝƉĂŶĚZĞƐƚŽƌĂƚŝŽŶ
^/d>ĂƉŝƚĂů

 dŽƚĂů
 ƵĚŐĞƚĞĚ&d

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲEZ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ



ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
>ĂŶĚǆĐŚĂŶŐĞŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰ͕ϭϴϱ͕ϲϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϱϬϬ͕ϬϬϬ
ϵϬϬ

ϭ͕Ϭϴϰ͕ϬϬϬ
ϰ͕ϲϭϬ͕ϬϬϬ
;ϰ͕ϱϵϬ͕ϬϬϬͿ
Ψϱ͕Ϯϴϵ͕ϲϬϬ

;ϭ͕ϱϬϬͿ
ϯ͕ϭϬϬ
ΨϱϬϮ͕ϱϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰ͕ϭϴϱ͕ϲϬϬ
ϱϬϬ͕ϬϬϬ
ϵϬϬ
ϭ͕Ϭϴϰ͕ϬϬϬ
ϰ͕ϲϬϴ͕ϱϬϬ
;ϰ͕ϱϴϲ͕ϵϬϬͿ
Ψϱ͕ϳϵϮ͕ϭϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰ͕ϲϴϱ͕ϲϬϬ
ϴϬϬ
ϭ͕Ϭϴϰ͕ϬϬϬ
ϰ͕ϱϴϲ͕ϵϬϬ
;ϰ͕ϱϲϱ͕ϮϬϬͿ
Ψϱ͕ϳϵϮ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϱϬϬ͕ϬϬϬ
;ϱϬϬ͕ϬϬϬͿ
;ϭϬϬͿ
;Ϯϭ͕ϲϬϬͿ
Ϯϭ͕ϳϬϬ


>ŝŶĞ/ƚĞŵƐ

 ŽŶǀĞƌƐŝŽŶƚŽůƚ&ƵĞů'ƌĂŶƚWƌŽŐƌĂŵ&ƵŶĚ





'&ZͲŐƌŝĐƵůƚƵƌĞĂŶĚtŝůĚůŝĨĞĂŵĂŐĞWƌĞǀĞŶƚ
'&ZͲŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞZĞƐƚƌŝĐƚĞĚĐĐƚ
'&ZͲ/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶĐĐŽƵŶƚ
'&ZͲDƵůĞĞĞƌWƌŽƚĞĐƚŝŽŶĐĐŽƵŶƚ
'&ZͲWƵďůŝĐ>ĂŶĚƐ>ŝƚŝŐĂƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
'&ZͲZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚĐĐŽƵŶƚ
'&ZͲtŝůĚůŝĨĞZĞƐŽƵƌĐĞƐ
dŽƚĂů

ϮϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϭ͕Ϭϴϰ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ

Ϯ͕ϱϬϬ

ϮϮ͕ϱϬϬ
ϮϱϬ͕ϬϬϬ
ϭ͕Ϭϴϰ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ

ϮϮ͕ϱϬϬ
ϮϱϬ͕ϬϬϬ
ϭ͕Ϭϴϰ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ

ϭ͕ϯϰϲ͕ϯϬϬ
ϴϵ͕ϯϬϬ
Ψϱ͕Ϯϴϵ͕ϲϬϬ

ϱϬϬ͕ϬϬϬ

ϭ͕ϴϰϲ͕ϯϬϬ
ϴϵ͕ϯϬϬ
Ψϱ͕ϳϵϮ͕ϭϬϬ

ϭ͕ϴϰϲ͕ϯϬϬ
ϴϵ͕ϯϬϬ
Ψϱ͕ϳϵϮ͕ϭϬϬ

ΨϱϬϮ͕ϱϬϬ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϮϴŐƌŝĐƵůƚƵƌĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

ϯ͕ϯϰϳ͕ϱϬϬ
ϴϯ͕ϬϬϬ
ϰϵϱ͕ϯϬϬ
ϱϮϭ͕ϲϬϬ
ϱϵ͕ϬϬϬ
Ψϰ͕ϱϬϲ͕ϰϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

;ϳϰϮ͕ϱϬϬͿ

ϮϬϬ
ϵϬϵ͕ϱϬϬ
Ψϭϲϳ͕ϮϬϬ

ϱϱ͕ϯϬϬ
ϵ͕ϴϬϬ
ϳϬϬ
ϵ͕ϳϬϬ
ϭϬ͕ϱϬϬ
ϭ͕ϭϬϬ
Ψϴϳ͕ϭϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϯϱϴ͕ϬϬϬ
ϰ͕ϬϬϬ
ϮϮ͕ϰϬϬ
Ϯϵ͕ϯϬϬ
ϳ͕ϲϬϬ
ΨϰϮϭ͕ϯϬϬ

'ƌĂŶĚdŽƚĂů

ΨϭϳϮ͕ϬϬϬ

ϯ͕Ϭϭϴ͕ϯϬϬ
ϵ͕ϴϬϬ
ϴϳ͕ϳϬϬ
ϱϮϳ͕ϲϬϬ
ϭ͕ϲϰϮ͕ϵϬϬ
ϲϳ͕ϳϬϬ
Ψϱ͕ϯϱϰ͕ϬϬϬ

ϭϳϮ͕ϬϬϬ


























ŶŝŵĂů,ĞĂůƚŚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŶŝŵĂů,ĞĂůƚŚdŽƚĂů

ϭ͕ϵϲϯ͕ϵϬϬ
ϭ͕ϴϴϬ͕ϭϬϬ
ϭϳϭ͕ϬϬϬ
ϯ͕ϵϬϬ
ϰϰϳ͕ϵϬϬ
;ϲϱϬ͕ϭϬϬͿ
Ψϳ͕ϭϵϰ͕ϲϬϬ

ƵŝůĚŝŶŐKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ
ƵŝůĚŝŶŐKƉĞƌĂƚŝŽŶƐdŽƚĂů
/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶdŽƚĂů
DĂƌŬĞƚŝŶŐĂŶĚĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
DĂƌŬĞƚŝŶŐĂŶĚĞǀĞůŽƉŵĞŶƚdŽƚĂů
WůĂŶƚ/ŶĚƵƐƚƌǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WůĂŶƚ/ŶĚƵƐƚƌǇdŽƚĂů
WƌĞĚĂƚŽƌǇŶŝŵĂůŽŶƚƌŽů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐĨĞƌƐ
WƌĞĚĂƚŽƌǇŶŝŵĂůŽŶƚƌŽůdŽƚĂů

ϯ͕ϯϳϳ͕ϵϬϬ

ϱϰ͕ϰϬϬ
ϭϬ͕ϳϬϬ
ϯϲ͕ϬϬϬ
ϰϲ͕ϱϬϬ
ϭ͕ϱϬϬ

;ϭ͕ϭϬϬͿ

Ψϲ͕ϬϬϬ

Ψϭϰϵ͕ϭϬϬ

;Ψϰ͕ϰϬϬͿ

ΨϬ

ϯ͕ϰϯϭ͕ϮϬϬ
ϭϬ͕ϳϬϬ
ϭ͕ϵϵϴ͕ϮϬϬ
ϭ͕ϵϯϬ͕ϵϬϬ
ϭϳϮ͕ϲϬϬ
ϯ͕ϵϬϬ
ϰϰϳ͕ϵϬϬ
;ϲϱϬ͕ϭϬϬͿ
Ψϳ͕ϯϰϱ͕ϯϬϬ

ϯϱϲ͕ϲϬϬ
Ψϯϱϲ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϯϱϲ͕ϲϬϬ
Ψϯϱϲ͕ϲϬϬ

Ϯ͕ϬϬϴ͕ϰϬϬ
ΨϮ͕ϬϬϴ͕ϰϬϬ

ΨϬ

ΨϬ

ϮϬϬ
ΨϮϬϬ

ΨϬ

Ϯ͕ϬϬϴ͕ϲϬϬ
ΨϮ͕ϬϬϴ͕ϲϬϬ

ΨϬ

ϳϵϱ͕ϰϬϬ
Ϯ͕ϯϬϬ
ϮϮ͕ϮϬϬ
ϲϳ͕ϱϬϬ
;ϲϳ͕ϱϬϬͿ
Ψϴϭϵ͕ϵϬϬ

ΨϬ

ϭ͕Ϭϴϵ͕ϬϬϬ
Ϯ͕ϵϬϬ
ϱϬϲ͕ϲϬϬ
ϯ͕ϵϱϱ͕ϯϬϬ
ϯ͕ϲϯϲ͕ϱϬϬ
ϮϬϮ͕ϰϬϬ
ϯϵϮ͕ϬϬϬ
ϭϴϭ͕ϰϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
;ϭ͕ϰϰϱ͕ϵϬϬͿ
Ψϵ͕ϱϮϬ͕ϮϬϬ

ΨϬ

ϭ͕Ϭϲϴ͕ϲϬϬ
Ϯ͕ϳϬϬ
ϲϴϴ͕ϱϬϬ
ϳϯϳ͕ϵϬϬ
ΨϮ͕ϰϵϳ͕ϳϬϬ

ϲ͕ϬϬϬ

ϳϴϯ͕ϵϬϬ

;ϭ͕ϳϬϬͿ
;ϭ͕ϳϬϬͿ
ϭϬϬ

ϭϬ͕ϵϬϬ
Ϯ͕ϯϬϬ
ϱϬϬ

ϲϬϬ

Ϯϭ͕ϳϬϬ
ϲϳ͕ϱϬϬ
;ϲϳ͕ϱϬϬͿ
ΨϴϬϱ͕ϲϬϬ

ΨϬ

Ψϭϯ͕ϳϬϬ

ΨϲϬϬ

ϭ͕Ϯϯϯ͕ϲϬϬ

;ϭϱϲ͕ϳϬϬͿ

ϭϮ͕ϯϬϬ
Ϯ͕ϵϬϬ

;ϮϬϬͿ

ϴ͕ϰϬϬ
ϰϵϬ͕ϱϬϬ

ϱϭ͕ϰϬϬ
ϱϳ͕ϯϬϬ
Ϯ͕ϭϬϬ
ϰ͕ϯϬϬ
ϯ͕ϳϬϬ

Ϯ͕ϱϬϬ
Ϯ͕ϳϬϬ

ΨϯϰϮ͕ϮϬϬ

Ψϭϯϰ͕ϬϬϬ

Ψϱ͕ϮϬϬ

ϮϬϬ͕ϬϬϬ

ϭϯ͕ϳϬϬ
Ϯ͕ϳϬϬ
ϭϮ͕ϱϬϬ
ϭϯ͕ϱϬϬ
ΨϰϮ͕ϰϬϬ

;ϭ͕ϮϬϬͿ

ϱϬϲ͕ϲϬϬ
ϯ͕ϴϵϯ͕ϬϬϬ
ϯ͕Ϭϴϲ͕ϬϬϬ
ϮϬϬ͕ϯϬϬ
ϯϴϳ͕ϴϬϬ
ϭϳϳ͕ϰϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
;ϭ͕ϰϰϱ͕ϵϬϬͿ
Ψϵ͕Ϭϯϴ͕ϴϬϬ

ϴϱϲ͕ϭϬϬ
ϲϳϳ͕ϬϬϬ
ϳϮϱ͕ϰϬϬ
ΨϮ͕Ϯϱϴ͕ϱϬϬ

ΨϮϬϬ͕ϬϬϬ

;ϭϬϬͿ
ϯϬϬ

;ϭ͕ϬϬϬͿ
;ϭ͕ϬϬϬͿ
;Ψϯ͕ϮϬϬͿ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚdŽƚĂů
ZĞŐƵůĂƚŽƌǇ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZĞŐƵůĂƚŽƌǇ^ĞƌǀŝĐĞƐdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭ͕ϱϬϰ͕ϴϬϬ
Ψϭ͕ϱϬϰ͕ϴϬϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

ϱ͕ϬϬϬ
Ψϱ͕ϬϬϬ

ϮϬϬ
ΨϮϬϬ

Ϯ͕Ϯϯϳ͕ϭϬϬ

ϯϵϵ͕ϮϬϬ

ϲ͕ϴϬϬ

ϭ͕ϭϰϬ͕ϮϬϬ
Ϯ͕ϰϬϬ͕ϳϬϬ
ϭ͕ϯϬϬ
ϱϴ͕ϱϬϬ
ϭϲϱ͕ϯϬϬ
;ϯϵ͕ϱϬϬͿ
Ψϱ͕ϵϲϯ͕ϲϬϬ

ϰ͕ϵϬϬ
ϭϯϯ͕ϬϬϬ

ϰϳ͕ϬϬϬ
ϭϬ͕ϲϬϬ
Ϯϵ͕ϯϬϬ
ϲϮ͕ϬϬϬ

ϯ͕ϰϬϬ
ϳ͕ϮϬϬ

ϭ͕ϳϬϬ

ϮϬϬ

Ψϱϯϳ͕ϭϬϬ

ΨϭϱϬ͕ϲϬϬ

Ψϭϳ͕ϲϬϬ

ϮϬ͕ϱϬϬ
ϰ͕ϳϬϬ
ϭϱ͕ϭϬϬ

ϯϬϬ

ϯ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϱϬϬ

ϭϵ͕ϭϬϬ
ϳ͕ϬϬϬ

ϯϬϬ

Ψϲϲ͕ϰϬϬ

ΨϳϬϬ

'ƌĂŶĚdŽƚĂů

ΨϬ

Ϯ͕ϬϭϬ͕ϬϬϬ
ΨϮ͕ϬϭϬ͕ϬϬϬ

ΨϬ

Ϯ͕ϲϵϬ͕ϭϬϬ
ϭϬ͕ϲϬϬ
ϭ͕ϭϳϳ͕ϴϬϬ
Ϯ͕ϲϬϮ͕ϵϬϬ
ϭ͕ϯϬϬ
ϲϬ͕ϰϬϬ
ϭϲϱ͕ϯϬϬ
;ϯϵ͕ϱϬϬͿ
Ψϲ͕ϲϲϴ͕ϵϬϬ

ΨϬ

ϭ͕ϯϲϯ͕ϯϬϬ
ϯ͕ϬϬϰ͕ϳϬϬ
ϳϴϬ͕ϮϬϬ
ϭϬ͕ϬϬϬ
ϭ͕Ϭϲϲ͕ϭϬϬ
ϯϳϯ͕ϮϬϬ
ϯϭϯ͕ϴϬϬ
;ϰϱϵ͕ϴϬϬͿ
Ψϲ͕ϰϱϭ͕ϱϬϬ

ZĞƐŽƵƌĐĞŽŶƐĞƌǀĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZĞƐŽƵƌĐĞŽŶƐĞƌǀĂƚŝŽŶdŽƚĂů

ϳϲϮ͕ϱϬϬ
ϭϬ͕ϬϬϬ
ϭ͕Ϭϰϲ͕ϳϬϬ
ϯϲϲ͕ϮϬϬ
ϯϭϯ͕ϴϬϬ
;ϰϱϵ͕ϴϬϬͿ
Ψϯ͕ϯϴϭ͕ϵϬϬ

hƚĂŚ^ƚĂƚĞ&ĂŝƌŽƌƉŽƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
hƚĂŚ^ƚĂƚĞ&ĂŝƌŽƌƉŽƌĂƚŝŽŶdŽƚĂů

ϯ͕ϱϵϮ͕ϰϬϬ
Ψϯ͕ϱϵϮ͕ϰϬϬ

ΨϱϱϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϱϱϬ͕ϬϬϬ
ϯ͕ϱϵϮ͕ϰϬϬ
Ψϰ͕ϭϰϮ͕ϰϬϬ

ΨϰϬ͕ϲϭϭ͕ϲϬϬ

Ψϱ͕ϯϬϱ͕ϬϬϬ

Ψϲϰϴ͕ϯϬϬ

Ψϰϯϴ͕ϮϬϬ

ΨϭϳϮ͕ϬϬϬ

Ψϰϳ͕ϭϳϱ͕ϭϬϬ

ϭϬϭ͕ϵϬϬ
Ϯϭ͕ϴϬϬ
ϭϮϰ͕ϵϬϬ
ϵϲ͕ϬϬϬ
Ϯ͕ϮϬϬ

ϭϮϬ͕ϮϬϬ

;Ϯϰ͕ϳϬϬͿ
ϰ͕ϯϳϮ͕ϴϬϬ

Ψϯϰϲ͕ϴϬϬ

ΨϭϮϰ͕ϯϬϬ

ϳ͕Ϯϭϲ͕ϵϬϬ
ϵ͕ϴϴϰ͕ϲϬϬ
ϭϮ͕ϲϱϱ͕ϭϬϬ
ϱ͕ϱϮϱ͕ϳϬϬ
ϭϭϵ͕ϵϬϬ
;ϭ͕ϭϮϮ͕ϵϬϬͿ
ϲϴϬ͕ϬϬϬ
Ψϯϰ͕ϵϱϵ͕ϯϬϬ

ϮϮ͕ϵϬϬ
ϯ͕ϳϬϬ
ϳϵ͕ϱϬϬ
ϱ͕ϴϬϬ
Ϯϯ͕ϳϬϬ

ϭϭ͕ϵϬϬ

Ψϭϯϱ͕ϲϬϬ

ΨϮϬ͕ϲϬϬ

ŐƌŝĐƵůƚƵƌĞdŽƚĂů
ϮϴŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
ŝƌYƵĂůŝƚǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŝƌYƵĂůŝƚǇdŽƚĂů
ƌŝŶŬŝŶŐtĂƚĞƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ƌŝŶŬŝŶŐtĂƚĞƌdŽƚĂů

ϭ͕ϯϰϮ͕ϱϬϬ

Ψϯ͕ϬϬϮ͕ϱϬϬ

ϭϬϬ

ϱϱϬ͕ϬϬϬ

ϳ͕Ϭϭϵ͕ϱϬϬ
ϳ͕Ϭϲϰ͕ϳϬϬ
ϱ͕ϰϮϳ͕ϵϬϬ
ϭϭϳ͕ϳϬϬ
;ϭ͕ϭϮϮ͕ϵϬϬͿ
ϲϴϬ͕ϬϬϬ
Ψϭϵ͕ϭϴϲ͕ϵϬϬ

ϱ͕ϰϵϬ͕ϬϬϬ
ϱ͕ϰϲϯ͕ϮϬϬ

ΨϭϬ͕ϵϱϯ͕ϮϬϬ

ϭ͕ϯϰϰ͕ϮϬϬ
ϮϬϬ͕ϬϬϬ
ϰ͕ϬϮϱ͕ϵϬϬ
Ϯϵϵ͕ϬϬϬ
ϭ͕Ϯϭϭ͕ϳϬϬ
;ϯϭϲ͕ϴϬϬͿ
ϰϰϬ͕ϬϬϬ
Ψϳ͕ϬϬϰ͕ϬϬϬ

ΨϮϬϬ͕ϬϬϬ

Ϯ͕ϯϬϬ
ϭ͕ϴϬϬ

Ψϰ͕ϯϰϴ͕ϭϬϬ

ϲ͕ϰϬϬ
ϰϬϬ
ϭ͕ϵϬϬ

ΨϬ

ϭ͕ϯϳϵ͕ϬϬϬ
ϮϬϯ͕ϳϬϬ
ϰ͕ϭϭϭ͕ϴϬϬ
ϯϬϱ͕ϮϬϬ
ϭ͕Ϯϯϳ͕ϯϬϬ
;ϯϭϲ͕ϴϬϬͿ
ϰϰϬ͕ϬϬϬ
Ψϳ͕ϯϲϬ͕ϮϬϬ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
ŶǀŝƌŽŶZĞƐƉŽŶƐĞΘZĞŵĞĚŝĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WƌŝǀĂƚĞWƵƌƉŽƐĞdƌƵƐƚ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŶǀŝƌŽŶZĞƐƉŽŶƐĞĂŶĚZĞŵĞĚŝĂƚŝŽŶdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϴϯϯ͕ϯϬϬ
ϳϰϵ͕ϮϬϬ
ϱ͕ϬϬϯ͕ϱϬϬ
ϳϰϯ͕ϳϬϬ
Ϯ͕ϰϳϱ͕ϮϬϬ
;ϲϯϲ͕ϮϬϬͿ
Ϯϱ͕ϬϬϬ
Ψϵ͕ϭϵϯ͕ϳϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭϯ͕ϮϬϬ
Ϯ͕ϲϬϬ
ϭϰ͕ϭϬϬ
ϵϯ͕ϴϬϬ
ϭϰ͕ϬϬϬ
ϰϲ͕ϭϬϬ

ϴϮ͕ϮϬϬ

ΨϭϮϮ͕ϯϬϬ

Ψϭϴϯ͕ϴϬϬ

Ψϴϵ͕ϱϬϬ

ϭϭϭ͕ϵϬϬ

ϭϱ͕ϰϬϬ

ϱϮ͕ϰϬϬ
ϭϬ͕ϮϬϬ
Ϯϰ͕ϲϬϬ
ϳ͕ϳϬϬ

Ψϭϱ͕ϰϬϬ

Ψϵϰ͕ϵϬϬ

ΨϭϭϮ͕ϮϬϬ

ϭϮ͕ϱϬϬ
Ϯ͕ϲϬϬ
ϭϯϮ͕ϵϬϬ
Ϯϳ͕ϭϬϬ
ϰϱ͕ϮϬϬ
Ϯ͕ϵϬϬ

ϴϴ͕ϬϬϬ

Ψϱϲ͕ϲϬϬ

ΨϮϮϯ͕ϮϬϬ

Ψϵϲ͕ϰϬϬ

ϮϬϬ͕ϬϬϬ
;Ϯϰ͕ϯϬϬͿ

ϱϳ͕ϬϬϬ
ϭϭ͕ϴϬϬ
ϭ͕ϵϬϬ
ϭϬϰ͕ϳϬϬ
ϰϭ͕ϵϬϬ
ϯϱ͕ϰϬϬ

ϳϲ͕ϵϬϬ

ϭϮϮ͕ϯϬϬ

'ƌĂŶĚdŽƚĂů

ΨϬ

ϵϮϴ͕ϳϬϬ
Ϯ͕ϲϬϬ
ϳϲϯ͕ϵϬϬ
ϱ͕ϭϬϭ͕ϰϬϬ
ϴϴϬ͕ϲϬϬ
Ϯ͕ϱϮϯ͕ϯϬϬ
;ϲϯϲ͕ϮϬϬͿ
Ϯϱ͕ϬϬϬ
Ψϵ͕ϱϴϵ͕ϯϬϬ

ΨϬ

Ϯ͕ϯϬϱ͕ϱϬϬ
ϭϬ͕ϮϬϬ
ϴϲϮ͕ϳϬϬ
Ϯϴϳ͕ϭϬϬ
Ϯ͕ϳϮϱ͕ϱϬϬ
ϲϭϬ͕ϬϬϬ
Ψϲ͕ϴϬϭ͕ϬϬϬ

ϲϬϬ
ϰ͕ϭϬϬ
ϲϬϬ
Ϯ͕ϬϬϬ




















ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKĨĨŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKĨĨŝĐĞdŽƚĂů
tĂƐƚĞDŐŵƚΘZĂĚŝĂƚŝŽŶŽŶƚƌŽů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
tĂƐƚĞDŐŵƚΘZĂĚŝĂƚŝŽŶŽŶƚƌŽůdŽƚĂů
tĂƚĞƌYƵĂůŝƚǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
tĂƚĞƌYƵĂůŝƚǇdŽƚĂů
dƌŝƉZĞĚƵĐƚŝŽŶWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌŝƉZĞĚƵĐƚŝŽŶWƌŽŐƌĂŵdŽƚĂů
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇdŽƚĂů

Ϯϴ'ŽǀKĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ
KĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ

'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ

ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ

KĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚdŽƚĂů

'ŽǀKĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚdŽƚĂů

Ϯ͕ϭϰϭ͕ϮϬϬ
ϴϯϳ͕ϴϬϬ
Ϯϲϰ͕ϬϬϬ
Ϯ͕ϳϮϱ͕ϱϬϬ
ϲϭϬ͕ϬϬϬ
Ψϲ͕ϱϳϴ͕ϱϬϬ

ϳϱϳ͕ϲϬϬ
ϲ͕ϳϳϯ͕ϰϬϬ
ϭ͕ϯϴϯ͕ϯϬϬ
Ϯ͕ϯϬϮ͕ϯϬϬ
ϭϰϵ͕ϯϬϬ
;ϭϵϴ͕ϴϬϬͿ
ϱϬϬ͕ϬϬϬ
Ψϭϭ͕ϲϲϳ͕ϭϬϬ

ϯ͕ϯϬϬ͕ϯϬϬ

ϱϲ͕ϲϬϬ

ϯϬϬ

ϱ͕ϰϬϬ
ϭ͕ϭϬϬ
ϭ͕ϴϬϬ
ϭϬϬ

ϮϯϬ͕ϬϬϬ

ΨϮϯϬ͕ϬϬϬ

ϴϱϴ͕ϭϬϬ
Ϯ͕ϲϬϬ
ϲ͕ϵϭϭ͕ϳϬϬ
ϭ͕ϰϭϭ͕ϱϬϬ
Ϯ͕ϲϯϱ͕ϵϬϬ
ϭϱϮ͕ϯϬϬ
;ϭϵϴ͕ϴϬϬͿ
ϱϬϬ͕ϬϬϬ
ΨϭϮ͕Ϯϳϯ͕ϯϬϬ

ϳϴ͕ϴϬϬ
ϱ͕Ϭϯϱ͕ϳϬϬ
Ϯ͕ϬϮϳ͕ϰϬϬ
ϭ͕ϲϵϬ͕ϵϬϬ
ϯϮϲ͕ϵϬϬ
ϳϳϮ͕ϵϬϬ
Ψϭϯ͕ϮϯϮ͕ϵϬϬ

Ψϰϳϳ͕ϬϬϬ

ΨϮϱϮ͕ϳϬϬ

Ψϴϰ͕ϭϬϬ

Ψϭϲϯ͕ϭϬϬ

ϯ͕ϲϯϰ͕ϮϬϬ
ϭϱϬ͕ϲϬϬ
ϴϬ͕ϴϬϬ
ϱ͕ϯϵϲ͕ϮϬϬ
Ϯ͕ϭϮϬ͕ϱϬϬ
ϭ͕ϳϮϳ͕ϳϬϬ
ϯϮϲ͕ϵϬϬ
ϳϳϮ͕ϵϬϬ
Ψϭϰ͕ϮϬϵ͕ϴϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

Ψϲϲ͕ϴϲϯ͕ϭϬϬ

Ψϭϭ͕ϴϮϰ͕ϱϬϬ

Ψϭ͕Ϯϯϳ͕ϬϬϬ

ΨϱϮϳ͕ϭϬϬ

Ψϱ͕Ϯϰϭ͕ϮϬϬ

Ψϴϱ͕ϲϵϮ͕ϵϬϬ

ϭ͕ϲϭϳ͕ϰϬϬ

ϭϬ͕ϮϬϬ

ϮϮ͕ϱϬϬ

ϱ͕ϬϬϬ
Ϯ͕ϮϬϬ

ϳϬϬ
ϮϬϬ
ϮϬϬ
ΨϮϯ͕ϲϬϬ

Ψϳ͕ϮϬϬ

ϭ͕ϲϳϵ͕ϯϬϬ
ϳ͕ϭϬϬ
ϴϯϮ͕ϰϬϬ
ϮϲϮ͕ϯϬϬ
ϮϮϬ͕ϰϬϬ
Ψϯ͕ϬϬϭ͕ϱϬϬ

ΨϮϯ͕ϲϬϬ

Ψϳ͕ϮϬϬ

Ψϯ͕ϬϬϭ͕ϱϬϬ

Ϯϱϭ͕ϳϬϬ
ϰϵ͕ϲϬϬ

ϭϲϯ͕ϭϬϬ
ϭϬϬ
ϰ͕ϭϬϬ
ϭ͕ϲϬϬ
ϭ͕ϰϬϬ



ϴϭϲ͕ϴϬϬ
ϮϮϱ͕ϭϬϬ
Ϯϭϲ͕ϯϬϬ
ΨϮ͕ϴϳϱ͕ϲϬϬ

Ψϰϯ͕ϮϬϬ

Ϯϰ͕ϮϬϬ
ϰ͕ϵϬϬ
ϭϰ͕ϵϬϬ
ϰ͕ϬϬϬ
ϯ͕ϵϬϬ
Ψϱϭ͕ϵϬϬ

ΨϮ͕ϴϳϱ͕ϲϬϬ

Ψϰϯ͕ϮϬϬ

Ψϱϭ͕ϵϬϬ

ϯϯ͕ϬϬϬ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϮϴEĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

Ϯ͕ϳϮϱ͕ϰϬϬ

ϱϬ͕ϬϬϬ

ϭ͕ϱϴϳ͕ϱϬϬ

ϳϴ͕ϬϬϬ
ϮϮϱ͕ϬϬϬ
Ψϯ͕ϬϮϴ͕ϰϬϬ

ϱϳ͕ϮϬϬ
ϭϮ͕ϯϬϬ
ϰ͕ϬϬϬ

ΨϱϬ͕ϬϬϬ

Ψϳϯ͕ϱϬϬ

Ψϭ͕ϱϴϳ͕ϱϬϬ

ΨϬ

ϰ͕ϰϮϬ͕ϭϬϬ
ϭϮ͕ϯϬϬ
ϴϮ͕ϬϬϬ
ϮϮϱ͕ϬϬϬ
Ψϰ͕ϳϯϵ͕ϰϬϬ

ƵŝůĚŝŶŐKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ
ƵŝůĚŝŶŐKƉĞƌĂƚŝŽŶƐdŽƚĂů

ϭ͕ϳϴϴ͕ϴϬϬ
Ψϭ͕ϳϴϴ͕ϴϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϳϴϴ͕ϴϬϬ
Ψϭ͕ϳϴϴ͕ϴϬϬ

ŽŶƚƌŝďƵƚĞĚZĞƐĞĂƌĐŚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŽŶƚƌŝďƵƚĞĚZĞƐĞĂƌĐŚdŽƚĂů

ϭ͕ϱϬϴ͕ϮϬϬ
Ψϭ͕ϱϬϴ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϱϭϭ͕ϯϬϬ
Ψϭ͕ϱϭϭ͕ϯϬϬ

ΨϬ

ϭϱ͕ϳϵϮ͕ϳϬϬ
ϭ͕ϭϮϭ͕ϬϬϬ
ϱ͕ϲϴϴ͕ϱϬϬ
ΨϮϮ͕ϲϬϮ͕ϮϬϬ

ŽŽƉĞƌĂƚŝǀĞŐƌĞĞŵĞŶƚƐ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ŽŽƉĞƌĂƚŝǀĞŐƌĞĞŵĞŶƚƐdŽƚĂů
EZWĂƐƐdŚƌŽƵŐŚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
EZWĂƐƐdŚƌŽƵŐŚdŽƚĂů
&ŽƌĞƐƚƌǇ͕&ŝƌĞĂŶĚ^ƚĂƚĞ>ĂŶĚƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
&ŽƌĞƐƚƌǇ͕&ŝƌĞĂŶĚ^ƚĂƚĞ>ĂŶĚƐdŽƚĂů
Kŝů͕'ĂƐĂŶĚDŝŶŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
Kŝů͕'ĂƐĂŶĚDŝŶŝŶŐdŽƚĂů
WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶdŽƚĂů

ϭϮ͕ϰϴϬ͕ϴϬϬ
ϭ͕ϭϭϱ͕ϮϬϬ
ϱ͕ϲϱϴ͕ϬϬϬ
Ψϭϵ͕Ϯϱϰ͕ϬϬϬ

ϯ͕ϮϮϳ͕ϬϬϬ

Ψϯ͕ϮϮϳ͕ϬϬϬ

ϯ͕ϭϬϬ
Ψϯ͕ϭϬϬ

ϴϰ͕ϵϬϬ
ϱ͕ϴϬϬ
ϯϬ͕ϱϬϬ
ΨϭϮϭ͕ϮϬϬ

ΨϬ

ϲϬϴ͕ϰϬϬ

ϱϬϬ͕ϬϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ

ϭ͕ϵϱϬ͕ϬϬϬ
ΨϮ͕ϱϱϴ͕ϰϬϬ

Ψϭ͕ϱϬϬ͕ϬϬϬ

ϯ͕ϬϬϭ͕ϯϬϬ
ϲ͕ϵϭϱ͕ϭϬϬ
ϲ͕ϱϳϰ͕ϯϬϬ
ϲ͕ϲϵϴ͕ϭϬϬ
ϱ͕ϱϬϬ͕ϬϬϬ
ΨϮϴ͕ϲϴϴ͕ϴϬϬ

ϰ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϰϬϬ͕ϬϬϬ

Ψϲ͕ϰϬϬ͕ϬϬϬ

Ϯ͕ϳϭϯ͕ϯϬϬ
ϯ͕ϱϴϱ͕ϰϬϬ
ϳ͕ϳϮϭ͕ϮϬϬ
Ϯϰϴ͕ϳϬϬ
ϯ͕ϭϬϬ͕ϬϬϬ
Ψϭϳ͕ϯϲϴ͕ϲϬϬ

;ϭ͕ϬϬϬ͕ϬϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ϰ͕ϱϳϵ͕ϮϬϬ
ϯϭ͕ϭϱϳ͕ϯϬϬ
ϭ͕ϱϰϴ͕ϴϬϬ
ϭ͕Ϭϲϰ͕ϲϬϬ
ϯϲ͕ϯϬϬ
Ψϯϴ͕ϯϴϲ͕ϮϬϬ

ϲ͕ϳϱϬ͕ϬϬϬ

Ψϲ͕ϳϱϬ͕ϬϬϬ

ΨϬ

ΨϬ

ϭϲ͕ϭϬϬ
ϰ͕ϰϬϬ
ϭϮϬ͕ϬϬϬ
ϭϬϱ͕ϮϬϬ
ϭϭϯ͕ϲϬϬ

Ϯ͕ϲϬϬ
ϭϭ͕ϯϬϬ
ϭϮ͕ϰϬϬ
ϳ͕ϭϬϬ

Ψϯϱϵ͕ϯϬϬ

Ψϯϯ͕ϰϬϬ

ϰϳ͕ϲϬϬ
ϭϮ͕ϵϬϬ
ϵϰ͕ϱϬϬ
ϵϯ͕ϱϬϬ
ϲ͕ϱϬϬ

ϯ͕ϭϬϬ
;Ϯ͕ϬϬϬͿ
;Ϯ͕ϵϬϬͿ
;ϭϬϬͿ

ΨϮϱϱ͕ϬϬϬ

;Ψϭ͕ϵϬϬͿ

ϰϲ͕ϮϬϬ
ϴ͕ϵϬϬ
ϱϬϱ͕ϵϬϬ
Ϯϴ͕ϳϬϬ
ϭϳ͕ϴϬϬ
ϱϬϬ
ΨϲϬϴ͕ϬϬϬ

ϯ͕ϬϬϬ

ΨϱϬϬ͕ϬϬϬ

;ϭ͕ϰϬϬ͕ϬϬϬͿ
ϭ͕ϱϬϬ͕ϬϬϬ

ΨϭϬϬ͕ϬϬϬ

ΨϬ

ϯϬ͕ϯϬϬ
ϭ͕ϬϬϬ
ϭ͕ϮϬϬ

ϳ͕ϱϬϬ

Ψϯϱ͕ϱϬϬ

Ψϳ͕ϱϬϬ

ϭ͕ϭϬϴ͕ϰϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϵϱϬ͕ϬϬϬ
Ψϰ͕ϱϱϴ͕ϰϬϬ

ϯ͕ϬϮϬ͕ϬϬϬ
Ϯ͕ϲϬϰ͕ϰϬϬ
ϭϬ͕ϵϰϲ͕ϰϬϬ
ϲ͕ϲϵϭ͕ϵϬϬ
ϲ͕ϴϭϴ͕ϴϬϬ
ϱ͕ϱϬϬ͕ϬϬϬ
Ψϯϱ͕ϱϴϭ͕ϱϬϬ

Ϯ͕ϳϲϰ͕ϬϬϬ
;ϵϴϳ͕ϭϬϬͿ
ϰ͕ϲϳϳ͕ϵϬϬ
ϳ͕ϴϭϭ͕ϴϬϬ
Ϯϱϱ͕ϭϬϬ
ϯ͕ϭϬϬ͕ϬϬϬ
Ψϭϳ͕ϲϮϭ͕ϳϬϬ

ϰ͕ϲϮϴ͕ϰϬϬ
ϴ͕ϵϬϬ
ϯϴ͕ϰϱϭ͕ϬϬϬ
ϭ͕ϱϳϴ͕ϱϬϬ
ϭ͕Ϭϴϯ͕ϲϬϬ
ϯϲ͕ϴϬϬ
Ψϰϱ͕ϳϴϳ͕ϮϬϬ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶĂƉŝƚĂů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶĂƉŝƚĂůdŽƚĂů
WƌĞĚĂƚŽƌŽŶƚƌŽů
'ĞŶĞƌĂů&ƵŶĚ
WƌĞĚĂƚŽƌŽŶƚƌŽůdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϯϵ͕ϳϬϬ
ϭ͕ϰϬϴ͕ϬϬϬ
ϯ͕ϭϭϵ͕ϳϬϬ
ϭϳϱ͕ϬϬϬ
Ψϰ͕ϳϰϮ͕ϰϬϬ

ΨϭϮ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϯϵ͕ϳϬϬ
ϭϯ͕ϰϬϴ͕ϬϬϬ
ϯ͕ϭϭϵ͕ϳϬϬ
ϭϳϱ͕ϬϬϬ
Ψϭϲ͕ϳϰϮ͕ϰϬϬ

ϱϵ͕ϲϬϬ
Ψϱϵ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϱϵ͕ϲϬϬ
Ψϱϵ͕ϲϬϬ

ϯϬϬ
ϴϬϳ͕ϭϬϬ
Ϯ͕ϰϱϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
Ψϯ͕ϰϱϳ͕ϰϬϬ

;ϯϬϬͿ
ϯϬϬ

ϭϬ͕ϵϬϬ

ϭ͕ϯϬϬ

ΨϬ

ΨϭϬ͕ϵϬϬ

Ψϭ͕ϯϬϬ

ΨϬ

ϴϭϵ͕ϲϬϬ
Ϯ͕ϰϱϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
Ψϯ͕ϰϲϵ͕ϲϬϬ

ϰ͕ϯϰϬ͕ϲϬϬ

ϭϬϬ͕ϬϬϬ

ϭϬϮ͕ϭϬϬ
Ϯϱ͕ϮϬϬ
ϳϬϬ
ϮϬ͕ϲϬϬ
ϭϱ͕ϲϬϬ
ϰϲ͕ϯϬϬ

ϭ͕ϰϬϬ

ΨϬ

ϰ͕ϱϰϰ͕ϭϬϬ
Ϯϱ͕ϮϬϬ
Ϯϭ͕ϳϬϬ
ϳϬϭ͕ϬϬϬ
ϵϬϯ͕ϱϬϬ
ϭ͕ϲϭϭ͕ϯϬϬ
ϲϬϬ͕ϬϬϬ
Ψϴ͕ϰϬϲ͕ϴϬϬ

ΨϬ

ϰ͕Ϭϴϯ͕ϵϬϬ
ϭϭ͕ϮϬϬ
ϭ͕ϬϮϴ͕ϯϬϬ
ϭϱϬ͕ϬϬϬ
ϱ͕ϰϵϲ͕ϵϬϬ
ϳ͕ϲϬϬ͕ϬϬϬ
Ψϭϴ͕ϯϳϬ͕ϯϬϬ

ϭϮ͕ϬϬϬ͕ϬϬϬ























^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶdŽƚĂů
hƚĂŚ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
hƚĂŚ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇdŽƚĂů
tĂƚĞƌZĞƐŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
tĂƚĞƌZĞƐŽƵƌĐĞƐdŽƚĂů
tĂƚĞƌZŝŐŚƚƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
tĂƚĞƌZŝŐŚƚƐdŽƚĂů
tĂƚĞƌƐŚĞĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
tĂƚĞƌƐŚĞĚdŽƚĂů

Ϯϭ͕ϬϬϬ
ϲϴϬ͕ϰϬϬ
ϱϳϯ͕ϲϬϬ
ϭ͕ϱϲϰ͕ϳϬϬ
ϲϬϬ͕ϬϬϬ
Ψϳ͕ϳϴϬ͕ϯϬϬ

Ψϰϭϰ͕ϳϬϬ

ΨϮϭϬ͕ϱϬϬ

Ψϭ͕ϯϬϬ

ϯ͕ϵϮϰ͕ϳϬϬ

ϵϬ͕ϬϬϬ

ϲϳ͕ϵϬϬ
ϭϭ͕ϮϬϬ
ϭϴ͕ϮϬϬ

ϭ͕ϯϬϬ

Ϯ͕ϭϱϰ͕ϬϬϬ

ϱϵ͕ϴϬϬ

ϭ͕ϴϬϬ

ΨϮ͕Ϯϰϰ͕ϬϬϬ

Ψϭϱϳ͕ϭϬϬ

Ψϯ͕ϴϬϬ

ϭϲϮ͕ϰϬϬ
ϯϭ͕ϱϬϬ
ϰ͕ϭϬϬ
ϵϬ͕ϰϬϬ

ϭϵ͕ϯϬϬ
ϭϬϬ
ϭϬ͕ϴϬϬ

ΨϬ

ΨϮϴϴ͕ϰϬϬ

ΨϯϬ͕ϮϬϬ

;ϭ͕ϳϬϬ͕ϬϬϬͿ
ϰ͕ϳϬϬ͕ϬϬϬ
;Ϯ͕ϯϬϬͿ

ϭ͕ϴϬϬ
ϯϬϬ

ϭϬϬ

ΨϮ͕ϵϵϳ͕ϳϬϬ

ΨϮ͕ϭϬϬ

ΨϭϬϬ

ϭ͕ϬϬϵ͕ϰϬϬ
ϭϱϬ͕ϬϬϬ
ϯ͕Ϯϴϭ͕ϯϬϬ
ϳ͕ϲϬϬ͕ϬϬϬ
Ψϭϱ͕ϵϲϱ͕ϰϬϬ

ϯϭϰ͕ϳϬϬ

ϴ͕ϵϴϱ͕ϲϬϬ
ϭϮϭ͕ϴϬϬ
ϰ͕ϮϰϮ͕ϯϬϬ
ϱϬϬ͕ϬϬϬ
Ψϭϯ͕ϴϰϵ͕ϳϬϬ

ϭ͕ϳϬϵ͕ϰϬϬ
Ϯ͕ϬϬϮ͕ϯϬϬ
ϱϬϬ͕ϬϬϬ
ϳϬϬ͕ϬϬϬ
Ψϰ͕ϵϭϭ͕ϳϬϬ

;ϰϬϬͿ
ϯϬϬ

ϳϬϬ

ΨϮϬ͕ϬϬϬ

ϵ͕ϭϲϳ͕ϯϬϬ
ϱϭ͕ϱϬϬ
ϭϮϲ͕ϬϬϬ
ϰ͕ϯϰϯ͕ϱϬϬ
ϱϬϬ͕ϬϬϬ
Ψϭϰ͕ϭϴϴ͕ϯϬϬ

ΨϬ

ϭϭ͕ϯϬϬ
ϰ͕ϳϬϬ͕ϯϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϳϬϬ͕ϬϬϬ
Ψϳ͕ϵϭϭ͕ϲϬϬ

ϮϬ͕ϬϬϬ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐdŽƚĂů
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐĂƉŝƚĂů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐĂƉŝƚĂůdŽƚĂů
EĂƚƵƌĂůZĞƐŽƵƌĐĞƐdŽƚĂů
ϮϴWƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐKĨĨŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐKĨĨŝĐĞdŽƚĂů
Ϯϴ^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐ
^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϳ͕ϱϴϮ͕ϬϬϬ
ϰϮ͕ϰϵϴ͕ϳϬϬ
Ϯϲ͕ϴϬϭ͕ϮϬϬ
ϭϬϴ͕ϰϬϬ
ϭϭϬ͕ϭϬϬ
ϭ͕ϮϴϬ͕ϬϬϬ
Ψϳϴ͕ϯϴϬ͕ϰϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϱϮϱ͕ϬϬϬ
ϭ͕ϯϴϳ͕ϲϬϬ

ϭϬϱ͕ϳϬϬ
ϮϮ͕ϯϬϬ
ϲϱϳ͕ϴϬϬ
ϯϵϬ͕ϰϬϬ
Ϯ͕ϰϬϬ
Ϯ͕ϰϬϬ

ϳ͕ϮϬϬ
ϰϰ͕ϳϬϬ
ϭϵ͕ϱϬϬ
ϰϬϬ
ϰϬϬ

Ψϭ͕ϵϭϮ͕ϲϬϬ

Ψϭ͕ϭϴϭ͕ϬϬϬ

ΨϳϮ͕ϮϬϬ

ΨϴϱϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϲϰϵ͕ϰϬϬ
ϭ͕ϮϬϱ͕ϬϬϬ
Ϯ͕ϮϬϬ͕ϬϬϬ
ϲϰϵ͕ϰϬϬ
Ψϰ͕ϳϬϯ͕ϴϬϬ

ΨϮϰϱ͕ϱϴϮ͕ϭϬϬ

Ψϯϴ͕ϯϰϲ͕ϬϬϬ

Ψϯ͕ϮϳϬ͕ϭϬϬ

Ψϭ͕ϳϲϯ͕ϰϬϬ

ΨϳϮϳ͕ϱϬϬ

ΨϮϴϵ͕ϲϴϵ͕ϭϬϬ

ϯϱ͕ϯϬϬ
ϱ͕ϳϬϬ
ϭϳ͕ϭϬϬ

ϭϵϬ͕ϬϬϬ

ϴϳ͕ϭϬϬ
ϭϭϮ͕ϵϬϬ

ϭϴ͕ϯϬϬ
ϭϬϬ͕ϬϬϬ

ΨϮϬϬ͕ϬϬϬ

Ψϱϴ͕ϭϬϬ

ΨϮϲϵ͕ϵϬϬ

Ψϭϭϴ͕ϯϬϬ

Ϯ͕ϵϭϮ͕ϳϬϬ
ϭϵϮ͕ϴϬϬ
ϭ͕ϯϯϮ͕ϴϬϬ
Ϯ͕ϳϭϬ͕ϴϬϬ
;Ϯ͕ϯϰϬ͕ϳϬϬͿ
Ψϰ͕ϴϬϴ͕ϰϬϬ

Ϯϰϴ͕ϬϬϬ
ΨϮϰϴ͕ϬϬϬ

ϮϬ͕ϵϬϬ
ΨϮϬ͕ϵϬϬ

ΨϬ

ϯϰϲ͕ϯϬϬ
ϭϭ͕ϮϯϬ͕ϰϬϬ
Ψϭϭ͕ϱϳϲ͕ϳϬϬ

ΨϬ

;ϱϬϬͿ
;ΨϱϬϬͿ

ΨϬ

;ϯϰϲ͕ϯϬϬͿ
ϭ͕ϭϵϴ͕ϳϬϬ
ΨϴϱϮ͕ϰϬϬ

ΨϬ

ϰ͕ϬϬϬ͕ϬϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
Ψϵ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϮϭ͕ϰϮϵ͕ϭϬϬ

ϴϱϬ͕ϬϬϬ

Ϯ͕ϲϲϵ͕ϭϬϬ
ϭ͕ϭϮϮ͕ϵϬϬ
Ϯ͕ϳϭϬ͕ϴϬϬ
;Ϯ͕ϯϰϬ͕ϳϬϬͿ
Ψϰ͕ϭϲϮ͕ϭϬϬ

ϳϵ͕ϵϬϬ

ϯϰϲ͕ϯϬϬ
ϭϬ͕ϵϲϭ͕ϱϬϬ
ΨϭϬ͕ϵϲϭ͕ϱϬϬ

Ψϯϰϲ͕ϯϬϬ

ϭ͕ϭϵϵ͕ϮϬϬ
Ψϭ͕ϭϵϵ͕ϮϬϬ

^/d>ĂƉŝƚĂů
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
^/d>ĂƉŝƚĂůdŽƚĂů

ϱ͕ϬϬϬ͕ϬϬϬ
Ψϱ͕ϬϬϬ͕ϬϬϬ

Ψϰ͕ϬϬϬ͕ϬϬϬ

ΨϬ

^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐdŽƚĂů

Ψϭϳ͕ϭϲϬ͕ϳϬϬ

Ψϰ͕ϬϬϬ͕ϬϬϬ

ΨϮϰϴ͕ϬϬϬ

ΨϮϬ͕ϰϬϬ

Ψϯϳϳ͕Ϯϱϱ͕ϮϬϬ

Ψϱϵ͕ϳϭϴ͕ϳϬϬ

Ψϱ͕ϱϭϯ͕ϰϬϬ

Ψϯ͕ϬϰϮ͕ϲϬϬ

ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϮϴŐƌŝĐƵůƚƵƌĞ
^ĂůŝŶŝƚǇKĨĨƐĞƚ&ƵŶĚ

dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ

ůŽƐŝŶŐĂůĂŶĐĞ
^ĂůŝŶŝƚǇKĨĨƐĞƚ&ƵŶĚdŽƚĂů

ΨϭϬϬ͕ϬϬϬ

ϳ͕ϳϰϰ͕ϵϬϬ
ϳϮ͕ϯϬϬ
ϰϯ͕ϳϮϲ͕ϮϬϬ
Ϯϴ͕ϱϵϴ͕ϳϬϬ
ϭϭϭ͕ϮϬϬ
ϭϭϮ͕ϵϬϬ
ϭ͕ϮϴϬ͕ϬϬϬ
Ψϴϭ͕ϲϰϲ͕ϮϬϬ

ϲϰϵ͕ϰϬϬ
ϭ͕ϮϬϱ͕ϬϬϬ
ϭ͕ϯϱϬ͕ϬϬϬ
ϲϰϵ͕ϰϬϬ
Ψϯ͕ϴϱϯ͕ϴϬϬ

>ĂŶĚ^ƚĞǁĂƌĚƐŚŝƉĂŶĚZĞƐƚŽƌĂƚŝŽŶ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
>ĂŶĚ^ƚĞǁĂƌĚƐŚŝƉĂŶĚZĞƐƚŽƌĂƚŝŽŶdŽƚĂů

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

ϱϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů

;ϯϰϲ͕ϯϬϬͿ
;Ψϯϰϲ͕ϯϬϬͿ

ϰ͕ϬϬϬ͕ϬϬϬ
ΨϬ

Ψϲ͕Ϯϲϲ͕ϮϬϬ

Ψϰϱϭ͕ϳϵϲ͕ϭϬϬ






ŐƌŝĐƵůƚƵƌĞdŽƚĂů

ϭ͕ϭϰϰ͕ϵϬϬ
ϭ͕ϳϭϰ͕ϭϬϬ
;ϴϭϰ͕ϭϬϬͿ
ΨϮ͕Ϭϰϰ͕ϵϬϬ

ϭϬϬ

ΨϬ

ΨϬ

ΨϭϬϬ

ΨϬ

ϭ͕ϭϰϱ͕ϬϬϬ
ϭ͕ϳϭϰ͕ϭϬϬ
;ϴϭϰ͕ϭϬϬͿ
ΨϮ͕Ϭϰϱ͕ϬϬϬ

ΨϮ͕Ϭϰϰ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϭϬϬ

ΨϬ

ΨϮ͕Ϭϰϱ͕ϬϬϬ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
ϮϴŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
,ĂǌĂƌĚŽƵƐ^ƵďƐƚĂŶĐĞDŝƚŝŐĂƚŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ĂǌĂƌĚŽƵƐ^ƵďƐƚDŝƚŝŐĂƚŝŽŶ&ƵŶĚdŽƚĂů
tĂƐƚĞdŝƌĞZĞĐǇĐůŝŶŐ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
tĂƐƚĞdŝƌĞZĞĐǇĐůŝŶŐ&ƵŶĚdŽƚĂů
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇdŽƚĂů
ϮϴEĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
h'^^ĂŵƉůĞ>ŝďƌĂƌǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
h'^^ĂŵƉůĞ>ŝďƌĂƌǇ&ƵŶĚdŽƚĂů
tŝůĚůĂŶĚ&ŝƌĞ^ƵƉƉƌĞƐƐŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐĨĞƌƐ
tŝůĚůĂŶĚ&ŝƌĞ^ƵƉƉƌĞƐƐŝŽŶ&ƵŶĚdŽƚĂů
tŝůĚůĂŶĚ&ŝƌĞWƌĞƉĂƌĞĚŶĞƐƐ'ƌĂŶƚƐ&ƵŶĚ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
tŝůĚůĂŶĚ&ŝƌĞWƌĞƉ͘'ƌĂŶƚƐ&ƵŶĚdŽƚĂů

ϮϬϬ͕ϬϬϬ
ϴϮ͕ϰϬϬ
ϱ͕ϰϱϳ͕ϮϬϬ
;ϱ͕Ϯϭϲ͕ϴϬϬͿ
ΨϱϮϮ͕ϴϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭϳ͕ϲϬϬ

Ψϭϳ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϬ

ϮϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϱ͕ϰϱϳ͕ϮϬϬ
;ϱ͕Ϯϭϲ͕ϴϬϬͿ
ΨϱϰϬ͕ϰϬϬ

ϯ͕ϳϮϱ͕ϬϬϬ
ϱ͕Ϯϴϵ͕ϬϬϬ
;ϱ͕ϴϵϰ͕ϬϬϬͿ
Ψϯ͕ϭϮϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϭϮϬ͕ϲϬϬ

ϯ͕ϴϰϱ͕ϲϬϬ
ϱ͕Ϯϴϵ͕ϬϬϬ
;ϱ͕ϴϵϰ͕ϬϬϬͿ
Ψϯ͕ϮϰϬ͕ϲϬϬ

Ψϯ͕ϲϰϮ͕ϴϬϬ

Ψϭϳ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϭϮϬ͕ϲϬϬ

Ψϯ͕ϳϴϭ͕ϬϬϬ

Ϯ͕ϱϬϬ
ϴϬ͕ϯϬϬ
;ϴϮ͕ϴϬϬͿ
ΨϬ

ϭϮϬ͕ϲϬϬ

'ƌĂŶĚdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯ͕ϱϬϬ
ϴϬ͕ϯϬϬ
;ϴϮ͕ϴϬϬͿ
ΨϬ

ϯϰϱ͕ϵϬϬ
;ϵϵ͕ϯϬϬͿ
ΨϮϰϲ͕ϲϬϬ

ϯϰϱ͕ϵϬϬ
Ψϯϰϱ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

;ϵϵ͕ϯϬϬͿ
;Ψϵϵ͕ϯϬϬͿ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϵϵ͕ϯϬϬ
Ψϵϵ͕ϯϬϬ

ϵϵ͕ϯϬϬ
Ψϵϵ͕ϯϬϬ

Ψϯϰϱ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϯϰϱ͕ϵϬϬ


EĂƚƵƌĂůZĞƐŽƵƌĐĞƐdŽƚĂů














ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů

Ψϲ͕Ϭϯϯ͕ϲϬϬ

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϮϴŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
'&ZͲŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
'ĞŶĞƌĂů&ƵŶĚ
'&ZͲŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇdŽƚĂů

ϭ͕ϳϮϰ͕ϮϬϬ
Ψϭ͕ϳϮϰ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϳϮϰ͕ϮϬϬ
Ψϭ͕ϳϮϰ͕ϮϬϬ

Ψϭ͕ϳϮϰ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭ͕ϳϮϰ͕ϮϬϬ

ϴϬϬ
ϴϲ͕ϵϬϬ
;ϲϱ͕ϮϬϬͿ
ΨϮϮ͕ϱϬϬ

ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇdŽƚĂů

ϮϴZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲEZ
ŽŶǀĞƌƐŝŽŶƚŽůƚĞƌŶĂƚŝǀĞ&ƵĞů'ƌĂŶƚWƌŽŐƌĂŵ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϴϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϴϲ͕ϵϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϲϱ͕ϮϬϬͿ
ΨϮϮ͕ϱϬϬ
ŽŶǀ͘ƚŽůƚ͘&ƵĞů'ƌĂŶƚWƌŽŐƌĂŵ&ƵŶĚdŽƚĂ
'&ZͲŐƌŝĐƵůƚƵƌĞĂŶĚtŝůĚůŝĨĞĂŵĂŐĞWƌĞǀĞŶƚŝŽŶĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
ϮϱϬ͕ϬϬϬ
'&ZͲŐ͘ΘtŝůĚůŝĨĞĂŵĂŐĞWƌĞǀ͘dŽƚĂů
ΨϮϱϬ͕ϬϬϬ

Ψϭϳ͕ϲϬϬ

ΨϬ

ΨϭϬϬ

ΨϭϮϬ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϲ͕ϭϳϭ͕ϵϬϬ

ϮϱϬ͕ϬϬϬ
ΨϮϱϬ͕ϬϬϬ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
'&ZͲŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ϭ͕Ϭϴϰ͕ϬϬϬ
'&ZͲŽŶƐƚ͘ĞĨĞŶƐĞZĞƐƚ͘ĐĐƚ͘dŽƚĂů
Ψϭ͕Ϭϴϰ͕ϬϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕Ϭϴϰ͕ϬϬϬ
Ψϭ͕Ϭϴϰ͕ϬϬϬ

'&ZͲ/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'&ZͲ/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚ͘ĐĐƚ͘dŽƚĂů

Ϯ͕ϬϬϬ͕ϬϬϬ
ΨϮ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯ͕ϬϬϬ͕ϬϬϬ
ΨϮ͕ϬϬϬ͕ϬϬϬ

'&ZͲDƵůĞĞĞƌWƌŽƚĞĐƚŝŽŶĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'&ZͲDƵůĞĞĞƌWƌŽƚĞĐƚŝŽŶĐĐŽƵŶƚdŽƚĂů

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

'&ZͲWƵďůŝĐ>ĂŶĚƐ>ŝƚŝŐĂƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϰ͕ϱϬϬ͕ϬϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϰ͕ϱϬϬ͕ϬϬϬͿ
'&ZͲWƵďůŝĐ>ĂŶĚƐ>ŝƚ͘ZĞƐƚ͘ĐĐƚ͘dŽƚĂů
ΨϬ
'&ZͲZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'&ZͲZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚĐĐƚdŽƚĂů
'&ZͲtŝůĚůŝĨĞZĞƐŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'&ZͲtŝůĚůŝĨĞZĞƐŽƵƌĐĞƐdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϰ͕ϱϬϬ͕ϬϬϬ
;ϰ͕ϱϬϬ͕ϬϬϬͿ
ΨϬ

ϭ͕ϯϰϲ͕ϯϬϬ
Ψϭ͕ϯϰϲ͕ϯϬϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϴϰϲ͕ϯϬϬ
Ψϭ͕ϴϰϲ͕ϯϬϬ

ϴϵ͕ϯϬϬ
Ψϴϵ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϴϵ͕ϯϬϬ
Ψϴϵ͕ϯϬϬ



ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲEZdŽƚĂů

Ψϱ͕ϮϵϮ͕ϭϬϬ

ΨϱϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϱ͕ϳϵϮ͕ϭϬϬ



ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů

Ψϳ͕Ϭϭϲ͕ϯϬϬ

ΨϱϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϳ͕ϱϭϲ͕ϯϬϬ














ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϮϴŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ>ŽĂŶWƌŽŐƌĂŵƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
ŐƌŝĐƵůƚƵƌĞ>ŽĂŶWƌŽŐƌĂŵƐdŽƚĂů
ŐƌŝĐƵůƚƵƌĞdŽƚĂů
ϮϴŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
t^&ͲƌŝŶŬŝŶŐtĂƚĞƌ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
t^&ͲƌŝŶŬŝŶŐtĂƚĞƌdŽƚĂů
t^&ͲtĂƚĞƌYƵĂůŝƚǇ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
t^&ͲtĂƚĞƌYƵĂůŝƚǇdŽƚĂů
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇdŽƚĂů

ϰϰϱ͕ϬϬϬ
Ψϰϰϱ͕ϬϬϬ

ΨϬ

ϳ͕ϳϬϬ
Ψϳ͕ϳϬϬ

ϯϬϬ
ΨϯϬϬ

ΨϬ

ϰϱϯ͕ϬϬϬ
Ψϰϱϯ͕ϬϬϬ

Ψϰϰϱ͕ϬϬϬ

ΨϬ

Ψϳ͕ϳϬϬ

ΨϯϬϬ

ΨϬ

Ψϰϱϯ͕ϬϬϬ

ϳ͕ϬϬϬ͕ϬϬϬ
ϵ͕ϰϳϬ͕ϱϬϬ
Ϯ͕ϮϮϭ͕ϰϬϬ
ϳ͕ϰϳϯ͕ϱϬϬ
ΨϮϲ͕ϭϲϱ͕ϰϬϬ

ϭ͕ϮϬϬ͕ϬϬϬ

ΨϬ

ϴ͕ϮϬϬ͕ϬϬϬ
ϵ͕ϰϳϬ͕ϱϬϬ
Ϯ͕ϮϮϭ͕ϰϬϬ
ϳ͕ϰϳϯ͕ϱϬϬ
ΨϮϳ͕ϯϲϱ͕ϰϬϬ

Ψϭ͕ϮϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ϳ͕ϮϬϬ͕ϬϬϬ
Ϯϭ͕ϰϬϮ͕ϬϬϬ
ϯ͕ϱϴϳ͕ϱϬϬ
ΨϯϮ͕ϭϴϵ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϳ͕ϮϬϬ͕ϬϬϬ
Ϯϭ͕ϰϬϮ͕ϬϬϬ
ϯ͕ϱϴϳ͕ϱϬϬ
ΨϯϮ͕ϭϴϵ͕ϱϬϬ

Ψϱϴ͕ϯϱϰ͕ϵϬϬ

Ψϭ͕ϮϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϱϵ͕ϱϱϰ͕ϵϬϬ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
ϮϴEĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
/^&ͲEZ/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
/^&ͲEZ/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚdŽƚĂů
tĂƚĞƌZĞƐŽƵƌĐĞƐZĞǀŽůǀŝŶŐŽŶƐƚƌƵĐƚŝŽŶ&ƵŶĚ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
tĂƚĞƌZĞƐŽƵƌĐĞƐZĞǀŽůǀŝŶŐŽŶƐƚƌƵĐƚŝŽŶ&Ƶ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϴϮϯ͕ϳϬϬ
ΨϴϮϯ͕ϳϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϴϮϯ͕ϳϬϬ
ΨϴϮϯ͕ϳϬϬ

ϯ͕ϴϬϬ͕ϬϬϬ
Ψϯ͕ϴϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϯ͕ϴϬϬ͕ϬϬϬ
Ψϯ͕ϴϬϬ͕ϬϬϬ

Ψϰ͕ϲϮϯ͕ϳϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϰ͕ϲϮϯ͕ϳϬϬ


EĂƚƵƌĂůZĞƐŽƵƌĐĞƐdŽƚĂů


ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů

Ψϲϯ͕ϰϮϯ͕ϲϬϬ

Ψϭ͕ϮϬϬ͕ϬϬϬ

Ψϳ͕ϳϬϬ

ΨϯϬϬ

ΨϬ

Ψϲϰ͕ϲϯϭ͕ϲϬϬ

Ψϰϱϯ͕ϳϮϴ͕ϳϬϬ

Ψϲϭ͕ϰϯϲ͕ϯϬϬ

Ψϱ͕ϱϮϭ͕ϭϬϬ

Ψϯ͕Ϭϰϯ͕ϬϬϬ

Ψϲ͕ϯϴϲ͕ϴϬϬ

ΨϱϯϬ͕ϭϭϱ͕ϵϬϬ


'ƌĂŶĚdŽƚĂů
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^ĂůĂƌǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϮϴŐƌŝĐƵůƚƵƌĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
ŶŝŵĂů,ĞĂůƚŚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶŝŵĂů,ĞĂůƚŚdŽƚĂů
DĂƌŬĞƚŝŶŐĂŶĚĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
DĂƌŬĞƚŝŶŐĂŶĚĞǀĞůŽƉŵĞŶƚdŽƚĂů

ϰϰ͕ϳϬϬ

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

ϭϭ͕ϰϬϬ

ϱϬϬ
ϲ͕ϳϬϬ
ϳ͕ϮϬϬ
ϳϬϬ
Ψϱϵ͕ϴϬϬ

ϭϬϬ
ϭ͕ϲϬϬ
ϭ͕ϵϬϬ
ϮϬϬ
Ψϭϱ͕ϮϬϬ

ϰϮ͕ϱϬϬ

ϭϯ͕ϮϬϬ

Ϯϭ͕ϯϬϬ
ϯϬ͕ϮϬϬ
ϭ͕ϬϬϬ
Ψϵϱ͕ϬϬϬ

ϵ͕ϯϬϬ
ϭϬ͕ϯϬϬ
ϮϬϬ
Ψϯϯ͕ϬϬϬ

ϴ͕ϰϬϬ

Ϯ͕ϴϬϬ

ϯϬϬ
Ψϴ͕ϳϬϬ

ϭϬϬ
ΨϮ͕ϵϬϬ

ϵ͕ϳϬϬ

ϯ͕ϬϬϬ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ

;ϴϬϬͿ
ϵ͕ϴϬϬ
ϭϬϬ
ϭ͕ϱϬϬ
ϭ͕ϲϬϬ
ϮϬϬ
Ψϭϯ͕ϮϬϬ

;ϭϬϬͿ
;ϮϬϬͿ
;Ψϭ͕ϭϬϬͿ

;ϭ͕ϯϬϬͿ
ϭϬ͕ϳϬϬ
ϲ͕ϭϬϬ
ϳ͕ϬϬϬ
ϯϬϬ
ΨϮϰ͕ϭϬϬ

;ϳϬϬͿ
;ϭ͕ϬϬϬͿ
;Ψϯ͕ϬϬϬͿ

;ϯϬϬͿ
Ϯ͕ϯϬϬ
ϭϬϬ
ΨϮ͕ϰϬϬ

;ΨϯϬϬͿ

ϱϱ͕ϯϬϬ
ϵ͕ϴϬϬ
ϳϬϬ
ϵ͕ϳϬϬ
ϭϬ͕ϱϬϬ
ϭ͕ϭϬϬ
Ψϴϳ͕ϭϬϬ

ϱϰ͕ϰϬϬ
ϭϬ͕ϳϬϬ
ϯϲ͕ϬϬϬ
ϰϲ͕ϱϬϬ
ϭ͕ϱϬϬ
Ψϭϰϵ͕ϭϬϬ

ϭϬ͕ϵϬϬ
Ϯ͕ϯϬϬ
ϱϬϬ
Ψϭϯ͕ϳϬϬ
















WůĂŶƚ/ŶĚƵƐƚƌǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
WĂƐƐͲƚŚƌŽƵŐŚ
WůĂŶƚ/ŶĚƵƐƚƌǇdŽƚĂů

ϯϯ͕ϰϬϬ
ϯϲ͕ϵϬϬ
ϭ͕ϯϬϬ
ϯ͕ϬϬϬ
Ϯ͕ϯϬϬ
Ψϴϲ͕ϲϬϬ

ϭϬ͕ϮϬϬ
ϭϭ͕ϲϬϬ
ϰϬϬ
ϳϬϬ
ϴϬϬ
ΨϮϲ͕ϳϬϬ

ϵ͕ϳϬϬ

ϰ͕ϮϬϬ

WƌĞĚĂƚŽƌǇŶŝŵĂůŽŶƚƌŽů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐĨĞƌƐ
WƌĞĚĂƚŽƌǇŶŝŵĂůŽŶƚƌŽůdŽƚĂů

ϳ͕ϰϬϬ
ϴ͕ϬϬϬ
ΨϮϱ͕ϭϬϬ

ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚdŽƚĂů
ZĞŐƵůĂƚŽƌǇ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ZĞŐƵůĂƚŽƌǇ^ĞƌǀŝĐĞƐdŽƚĂů

;ϰϬϬͿ
Ϯ͕ϵϬϬ
ϴ͕ϴϬϬ
ϭϬ͕ϭϬϬ
ϰϬϬ
ϳϬϬ
ϳϬϬ
ΨϮϯ͕ϲϬϬ

;ϭ͕ϬϬϬͿ
;ϭ͕ϯϬϬͿ
;ϭϬϬͿ
;ϭϬϬͿ
;ΨϮ͕ϵϬϬͿ

ϯ͕ϯϬϬ
ϯ͕ϱϬϬ
Ψϭϭ͕ϬϬϬ

Ϯ͕ϳϬϬ
Ϯ͕ϭϬϬ
Ϯ͕ϯϬϬ
Ψϳ͕ϭϬϬ

;ϯϬϬͿ
;ϯϬϬͿ
;ΨϴϬϬͿ

ϭϯ͕ϳϬϬ
Ϯ͕ϳϬϬ
ϭϮ͕ϱϬϬ
ϭϯ͕ϱϬϬ
ΨϰϮ͕ϰϬϬ

ϯ͕ϯϬϬ
Ψϯ͕ϯϬϬ

ϭ͕ϭϬϬ
Ψϭ͕ϭϬϬ

ϳϬϬ
ΨϳϬϬ

;ϭϬϬͿ
;ΨϭϬϬͿ

ϱ͕ϬϬϬ
Ψϱ͕ϬϬϬ

ϯϱ͕ϬϬϬ

ϭϯ͕ϭϬϬ

;ϭ͕ϭϬϬͿ

ϰϳ͕ϬϬϬ
ϭϬ͕ϲϬϬ
Ϯϵ͕ϯϬϬ
ϲϮ͕ϬϬϬ
ϭ͕ϳϬϬ
ΨϭϱϬ͕ϲϬϬ

ϭϳ͕ϴϬϬ
ϯϳ͕ϳϬϬ
ϭ͕ϬϬϬ
Ψϵϭ͕ϱϬϬ

ϲ͕ϳϬϬ
ϭϰ͕ϭϬϬ
ϰϬϬ
Ψϯϰ͕ϯϬϬ

;ϮϬϬͿ

ϭϮ͕ϯϬϬ
Ϯ͕ϵϬϬ
ϱϭ͕ϰϬϬ
ϱϳ͕ϯϬϬ
Ϯ͕ϭϬϬ
ϰ͕ϯϬϬ
ϯ͕ϳϬϬ
Ψϭϯϰ͕ϬϬϬ

ϭϬ͕ϲϬϬ
ϱ͕ϰϬϬ
ϭϭ͕ϰϬϬ
ϯϬϬ
ΨϮϳ͕ϳϬϬ

;ϲϬϬͿ
;ϭ͕ϮϬϬͿ
;ΨϮ͕ϵϬϬͿ
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^ĂůĂƌǇ
ZĞƐŽƵƌĐĞŽŶƐĞƌǀĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ZĞƐŽƵƌĐĞŽŶƐĞƌǀĂƚŝŽŶdŽƚĂů
ŐƌŝĐƵůƚƵƌĞdŽƚĂů
ϮϴŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
ŝƌYƵĂůŝƚǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
ŝƌYƵĂůŝƚǇdŽƚĂů
ƌŝŶŬŝŶŐtĂƚĞƌ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
ƌŝŶŬŝŶŐtĂƚĞƌdŽƚĂů

ϭϱ͕ϯϬϬ

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

ϱ͕ϳϬϬ

ϵ͕ϬϬϬ
ϭϮ͕ϬϬϬ
ϰ͕ϮϬϬ
ΨϰϬ͕ϱϬϬ

ϯ͕ϰϬϬ
ϰ͕ϯϬϬ
ϭ͕ϲϬϬ
Ψϭϱ͕ϬϬϬ

ΨϰϭϬ͕ϱϬϬ

Ψϭϯϵ͕ϮϬϬ

Ψϭϭϭ͕ϭϬϬ

ϴϰ͕ϮϬϬ

ϮϬ͕ϮϬϬ
ϮϬ͕ϰϬϬ
ϭϱ͕ϳϬϬ
ϰϬϬ
Ψϱϲ͕ϳϬϬ

ϭϴ͕ϴϬϬ

ϰ͕ϲϬϬ

ϱϲ͕ϮϬϬ
ϰ͕ϮϬϬ
ϭϲ͕ϳϬϬ
Ψϵϱ͕ϵϬϬ

ϭϯ͕ϵϬϬ
ϭ͕ϬϬϬ
ϰ͕ϭϬϬ
ΨϮϯ͕ϲϬϬ

ϭϬ͕ϲϬϬ

Ϯ͕ϵϬϬ

dŽƚĂů,͘͘ϴ
;ϱϬϬͿ

ϰ͕ϳϬϬ
Ϯ͕ϵϬϬ
ϯ͕ϯϬϬ
ϭ͕ϰϬϬ
ΨϭϮ͕ϯϬϬ

ϴϱ͕ϬϬϬ
ϲϱ͕ϯϬϬ
ϭ͕ϱϬϬ
ΨϮϯϲ͕ϬϬϬ

KƚŚĞƌ

Ϯϭ͕ϴϬϬ
ϮϮ͕ϬϬϬ
ϭϲ͕ϵϬϬ
ϰϬϬ
Ψϲϭ͕ϭϬϬ

;ϮϬϬͿ
;ϱϬϬͿ
;ϮϬϬͿ
;Ψϭ͕ϰϬϬͿ

ϮϬ͕ϱϬϬ
ϰ͕ϳϬϬ
ϭϱ͕ϭϬϬ
ϭϵ͕ϭϬϬ
ϳ͕ϬϬϬ
Ψϲϲ͕ϰϬϬ

;ΨϭϮ͕ϱϬϬͿ

Ψϲϰϴ͕ϯϬϬ

;Ϯ͕ϱϬϬͿ

ϭϬϭ͕ϵϬϬ
Ϯϭ͕ϴϬϬ
ϭϮϰ͕ϵϬϬ
ϵϲ͕ϬϬϬ
Ϯ͕ϮϬϬ
Ψϯϰϲ͕ϴϬϬ

;Ϯ͕ϱϬϬͿ
;ϭ͕ϵϬϬͿ
;ϭϬϬͿ
;Ψϳ͕ϬϬϬͿ

;ϱϬϬͿ
ϯ͕ϳϬϬ
ϭϬ͕ϵϬϬ
ϴϬϬ
ϯ͕ϰϬϬ
Ψϭϴ͕ϴϬϬ

;ϭ͕ϱϬϬͿ
;ϮϬϬͿ
;ϱϬϬͿ
;ΨϮ͕ϳϬϬͿ

ϮϮ͕ϵϬϬ
ϯ͕ϳϬϬ
ϳϵ͕ϱϬϬ
ϱ͕ϴϬϬ
Ϯϯ͕ϳϬϬ
Ψϭϯϱ͕ϲϬϬ














ŶǀŝƌŽŶŵĞŶƚĂůZĞƐƉŽŶƐĞĂŶĚZĞŵĞĚŝĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WƌŝǀĂƚĞWƵƌƉŽƐĞdƌƵƐƚ&ƵŶĚƐ
ŶǀŝƌŽŶŵĞŶƚĂůZĞƐƉŽŶƐĞĂŶĚZĞŵĞĚŝĂƚŝŽŶdŽƚĂů
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKĨĨŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKĨĨŝĐĞdŽƚĂů
tĂƐƚĞDĂŶĂŐĞŵĞŶƚĂŶĚZĂĚŝĂƚŝŽŶŽŶƚƌŽů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
tĂƐƚĞDĂŶĂŐĞŵĞŶƚĂŶĚZĂĚŝĂƚŝŽŶŽŶƚƌŽůdŽƚĂů

ϵ͕ϯϬϬ
ϲϮ͕ϯϬϬ
ϵ͕ϯϬϬ
ϯϬ͕ϴϬϬ
ΨϭϮϮ͕ϯϬϬ

Ϯ͕ϲϬϬ
ϭϳ͕ϱϬϬ
Ϯ͕ϲϬϬ
ϴ͕ϲϬϬ
Ψϯϰ͕ϮϬϬ

ϰϮ͕ϰϬϬ

ϭϬ͕ϳϬϬ

ϭϲ͕ϳϬϬ
ϱ͕ϮϬϬ
Ψϲϰ͕ϯϬϬ

ϰ͕ϮϬϬ
ϭ͕ϯϬϬ
Ψϭϲ͕ϮϬϬ

ϭϬ͕ϯϬϬ

Ϯ͕ϱϬϬ

ϵϬ͕ϰϬϬ
ϭϴ͕ϱϬϬ
ϯϬ͕ϴϬϬ
Ϯ͕ϬϬϬ
ΨϭϱϮ͕ϬϬϬ

ϮϮ͕ϮϬϬ
ϰ͕ϱϬϬ
ϳ͕ϱϬϬ
ϱϬϬ
Ψϯϳ͕ϮϬϬ

;ϯϬϬͿ
Ϯ͕ϲϬϬ
Ϯ͕ϰϬϬ
ϭϱ͕ϳϬϬ
Ϯ͕ϯϬϬ
ϳ͕ϳϬϬ
ΨϯϬ͕ϳϬϬ

;ϮϬϬͿ
;ϭ͕ϳϬϬͿ
;ϮϬϬͿ
;ϭ͕ϬϬϬͿ
;Ψϯ͕ϰϬϬͿ

;ϳϬϬͿ
ϭϬ͕ϮϬϬ
ϰ͕ϬϬϬ
ϭ͕ϯϬϬ
Ψϭϱ͕ϱϬϬ

;ϯϬϬͿ
;ϭϬϬͿ
;Ψϭ͕ϭϬϬͿ

;ϯϬϬͿ
Ϯ͕ϲϬϬ
ϮϮ͕ϵϬϬ
ϰ͕ϳϬϬ
ϳ͕ϴϬϬ
ϱϬϬ
Ψϯϴ͕ϱϬϬ

;Ϯ͕ϲϬϬͿ
;ϲϬϬͿ
;ϵϬϬͿ
;ϭϬϬͿ
;Ψϰ͕ϱϬϬͿ

ϭϯ͕ϮϬϬ
Ϯ͕ϲϬϬ
ϭϰ͕ϭϬϬ
ϵϯ͕ϴϬϬ
ϭϰ͕ϬϬϬ
ϰϲ͕ϭϬϬ
Ψϭϴϯ͕ϴϬϬ

ϱϮ͕ϰϬϬ
ϭϬ͕ϮϬϬ
Ϯϰ͕ϲϬϬ
ϳ͕ϳϬϬ
Ψϵϰ͕ϵϬϬ

ϭϮ͕ϱϬϬ
Ϯ͕ϲϬϬ
ϭϯϮ͕ϵϬϬ
Ϯϳ͕ϭϬϬ
ϰϱ͕ϮϬϬ
Ϯ͕ϵϬϬ
ΨϮϮϯ͕ϮϬϬ
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^ĂůĂƌǇ
tĂƚĞƌYƵĂůŝƚǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
tĂƚĞƌYƵĂůŝƚǇdŽƚĂů

ϭ͕ϯϬϬ
ϳϭ͕ϮϬϬ
Ϯϴ͕ϰϬϬ
Ϯϰ͕ϭϬϬ
Ψϭϳϭ͕ϴϬϬ

ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇdŽƚĂů
Ϯϴ'ŽǀKĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ
KĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
KĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚdŽƚĂů
'ŽǀKĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚdŽƚĂů
ϮϴEĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

ϰϲ͕ϴϬϬ

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

ϭϭ͕ϲϬϬ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ

ϯϬϬ
ϭϳ͕ϳϬϬ
ϳ͕ϭϬϬ
ϲ͕ϬϬϬ
ΨϰϮ͕ϳϬϬ

ϭϭ͕ϴϬϬ
ϯϬϬ
ϭϳ͕ϵϬϬ
ϳ͕ϮϬϬ
ϲ͕ϭϬϬ
Ψϰϯ͕ϯϬϬ

;ϭ͕ϰϬϬͿ

;Ϯ͕ϭϬϬͿ
;ϴϬϬͿ
;ϴϬϬͿ
;Ψϱ͕ϭϬϬͿ

ϱϳ͕ϬϬϬ
ϭϭ͕ϴϬϬ
ϭ͕ϵϬϬ
ϭϬϰ͕ϳϬϬ
ϰϭ͕ϵϬϬ
ϯϱ͕ϰϬϬ
ΨϮϱϮ͕ϳϬϬ

ΨϴϰϮ͕ϯϬϬ

ΨϮϭϬ͕ϲϬϬ

ΨϮϬϳ͕ϵϬϬ

;ΨϮϯ͕ϴϬϬͿ

Ψϭ͕Ϯϯϳ͕ϬϬϬ

ϮϬ͕ϬϬϬ

ϰ͕ϴϬϬ

;ϲϬϬͿ

ϭϬ͕ϯϬϬ
Ϯ͕ϳϬϬ
Ϯ͕ϳϬϬ
Ψϯϱ͕ϳϬϬ

Ϯ͕ϰϬϬ
ϳϬϬ
ϲϬϬ
Ψϴ͕ϱϬϬ

ϰ͕ϵϬϬ
Ϯ͕ϱϬϬ
ϳϬϬ
ϳϬϬ
Ψϴ͕ϴϬϬ

Ψϯϱ͕ϳϬϬ

Ψϴ͕ϱϬϬ

Ψϴ͕ϴϬϬ

ϰϳ͕ϰϬϬ

ϭϬ͕ϲϬϬ

;ϯϬϬͿ
;ϭϬϬͿ
;ϭϬϬͿ
;Ψϭ͕ϭϬϬͿ

Ϯϰ͕ϮϬϬ
ϰ͕ϵϬϬ
ϭϰ͕ϵϬϬ
ϰ͕ϬϬϬ
ϯ͕ϵϬϬ
Ψϱϭ͕ϵϬϬ

;Ψϭ͕ϭϬϬͿ

Ψϱϭ͕ϵϬϬ

;ϴϬϬͿ
;ϭϬϬͿ
;ΨϵϬϬͿ

ϱϳ͕ϮϬϬ
ϭϮ͕ϯϬϬ
ϰ͕ϬϬϬ
Ψϳϯ͕ϱϬϬ

Ϯ͕ϳϬϬ
ΨϱϬ͕ϭϬϬ

ϳϬϬ
Ψϭϭ͕ϯϬϬ

ϭϮ͕ϯϬϬ
ϳϬϬ
Ψϭϯ͕ϬϬϬ

ϭ͕ϱϬϬ
Ψϭ͕ϱϬϬ

ϭ͕ϮϬϬ
Ψϭ͕ϮϬϬ

ϱϬϬ
ΨϱϬϬ

;ϭϬϬͿ
;ΨϭϬϬͿ

ϯ͕ϭϬϬ
Ψϯ͕ϭϬϬ

ϱϰ͕ϱϬϬ
ϯ͕ϳϬϬ
ϭϵ͕ϱϬϬ
Ψϳϳ͕ϳϬϬ

ϭϵ͕ϴϬϬ
ϭ͕ϰϬϬ
ϳ͕ϮϬϬ
ΨϮϴ͕ϰϬϬ

ϭϮ͕ϯϬϬ
ϵϬϬ
ϰ͕ϱϬϬ
Ψϭϳ͕ϳϬϬ

;ϭ͕ϳϬϬͿ
;ϮϬϬͿ
;ϳϬϬͿ
;ΨϮ͕ϲϬϬͿ

ϴϰ͕ϵϬϬ
ϱ͕ϴϬϬ
ϯϬ͕ϱϬϬ
ΨϭϮϭ͕ϮϬϬ

ϭϮ͕ϵϬϬ

ϯ͕ϳϬϬ

;ϱϬϬͿ

ϭϲ͕ϭϬϬ
ϰ͕ϰϬϬ
ϭϮϬ͕ϬϬϬ
ϭϬϱ͕ϮϬϬ
ϭϭϯ͕ϲϬϬ
Ψϯϱϵ͕ϯϬϬ















ŽŶƚƌŝďƵƚĞĚZĞƐĞĂƌĐŚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŽŶƚƌŝďƵƚĞĚZĞƐĞĂƌĐŚdŽƚĂů
ŽŽƉĞƌĂƚŝǀĞŐƌĞĞŵĞŶƚƐ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ŽŽƉĞƌĂƚŝǀĞŐƌĞĞŵĞŶƚƐdŽƚĂů
&ŽƌĞƐƚƌǇ͕&ŝƌĞĂŶĚ^ƚĂƚĞ>ĂŶĚƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
&ŽƌĞƐƚƌǇ͕&ŝƌĞĂŶĚ^ƚĂƚĞ>ĂŶĚƐdŽƚĂů
Kŝů͕'ĂƐĂŶĚDŝŶŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
Kŝů͕'ĂƐĂŶĚDŝŶŝŶŐdŽƚĂů

ϳϮ͕ϰϬϬ
ϲϮ͕ϵϬϬ
ϳϳ͕ϳϬϬ
ΨϮϮϱ͕ϵϬϬ

Ϯϯ͕ϯϬϬ
ϮϬ͕ϴϬϬ
ϭϲ͕ϳϬϬ
Ψϲϰ͕ϱϬϬ

ϯϳ͕ϯϬϬ

ϭϭ͕ϱϬϬ

ϱϲ͕ϴϬϬ
ϱϴ͕ϮϬϬ
ϰ͕ϬϬϬ
Ψϭϱϲ͕ϯϬϬ

ϭϵ͕ϬϬϬ
ϭϳ͕ϯϬϬ
ϭ͕ϮϬϬ
Ψϰϵ͕ϬϬϬ

ϰ͕ϰϬϬ
Ϯϲ͕ϱϬϬ
Ϯϯ͕ϰϬϬ
Ϯϭ͕ϴϬϬ
Ψϳϲ͕ϭϬϬ

;Ϯ͕ϮϬϬͿ
;ϭ͕ϵϬϬͿ
;Ϯ͕ϲϬϬͿ
;Ψϳ͕ϮϬϬͿ

;ϭ͕ϮϬϬͿ
ϭϮ͕ϵϬϬ
ϮϬ͕ϯϬϬ
ϭϵ͕ϴϬϬ
ϭ͕ϰϬϬ
Ψϱϰ͕ϰϬϬ

;ϭ͕ϲϬϬͿ
;ϭ͕ϴϬϬͿ
;ϭϬϬͿ
;Ψϰ͕ϳϬϬͿ

ϰϳ͕ϲϬϬ
ϭϮ͕ϵϬϬ
ϵϰ͕ϱϬϬ
ϵϯ͕ϱϬϬ
ϲ͕ϱϬϬ
ΨϮϱϱ͕ϬϬϬ
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^ĂůĂƌǇ
WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶdŽƚĂů
^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶdŽƚĂů
hƚĂŚ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
hƚĂŚ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇdŽƚĂů
tĂƚĞƌZĞƐŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
tĂƚĞƌZĞƐŽƵƌĐĞƐdŽƚĂů

ϯϲ͕ϳϬϬ

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

ϭϬ͕ϱϬϬ

ϯϯϳ͕ϯϬϬ
ϭϴ͕ϭϬϬ
ϭϭ͕ϳϬϬ
ϯϬϬ
ΨϰϬϰ͕ϭϬϬ

ϵϲ͕ϬϬϬ
ϱ͕ϳϬϬ
ϯ͕ϰϬϬ
ϭϬϬ
Ψϭϭϱ͕ϳϬϬ

ϳ͕ϰϬϬ
Ψϳ͕ϰϬϬ

Ϯ͕ϬϬϬ
ΨϮ͕ϬϬϬ

ϭ͕ϴϬϬ
Ψϭ͕ϴϬϬ

ϴϯ͕ϯϬϬ

Ϯϭ͕ϭϬϬ
ϭϬϬ
ϯ͕ϬϬϬ
Ϯ͕ϴϬϬ
ϳ͕ϲϬϬ
Ψϯϰ͕ϲϬϬ

ϱϰ͕ϵϬϬ

ϭϰ͕ϰϬϬ

ϭϮ͕ϱϬϬ
ϰϬ͕ϳϬϬ
ΨϭϬϴ͕ϭϬϬ

ϯ͕ϭϬϬ
ϭϬ͕ϲϬϬ
ΨϮϴ͕ϭϬϬ

ϭϮϭ͕ϯϬϬ

ϰϰ͕ϯϬϬ

dŽƚĂů,͘͘ϴ

;ϭ͕ϬϬϬͿ
ϴ͕ϵϬϬ
ϴϮ͕ϲϬϬ
ϱ͕ϰϬϬ
ϯ͕ϭϬϬ
ϭϬϬ
ΨϭϬϬ͕ϭϬϬ

ϱϬϬ
ϭϯ͕ϵϬϬ
ϵ͕ϵϬϬ
ϯϬ͕ϴϬϬ
Ψϭϯϴ͕ϰϬϬ

KƚŚĞƌ

Ϯϱ͕ϮϬϬ
ϭϬϬ
ϰ͕ϮϬϬ
ϯ͕ϯϬϬ
ϵ͕ϬϬϬ
Ψϰϭ͕ϴϬϬ

;Ψϭϭ͕ϵϬϬͿ

ϰϲ͕ϮϬϬ
ϴ͕ϵϬϬ
ϱϬϱ͕ϵϬϬ
Ϯϴ͕ϳϬϬ
ϭϳ͕ϴϬϬ
ϱϬϬ
ΨϲϬϴ͕ϬϬϬ

;ϯϬϬͿ
;ΨϯϬϬͿ

ϭϬ͕ϵϬϬ
ΨϭϬ͕ϵϬϬ

;Ϯ͕ϯϬϬͿ

ϭϬϮ͕ϭϬϬ
Ϯϱ͕ϮϬϬ
ϳϬϬ
ϮϬ͕ϲϬϬ
ϭϱ͕ϲϬϬ
ϰϲ͕ϯϬϬ
ΨϮϭϬ͕ϱϬϬ

;ϭϬ͕ϬϬϬͿ
;ϱϬϬͿ
;ϰϬϬͿ

;ϱϬϬͿ
;ϰϬϬͿ
;ϭ͕ϭϬϬͿ
;Ψϰ͕ϯϬϬͿ

;ϭ͕ϰϬϬͿ
ϭϭ͕ϮϬϬ
ϯ͕ϬϬϬ
ϵ͕ϳϬϬ
ΨϮϯ͕ϵϬϬ

;ϰϬϬͿ
;ϭ͕ϮϬϬͿ
;Ψϯ͕ϬϬϬͿ

ϲϳ͕ϵϬϬ
ϭϭ͕ϮϬϬ
ϭϴ͕ϮϬϬ
ϱϵ͕ϴϬϬ
Ψϭϱϳ͕ϭϬϬ












tĂƚĞƌZŝŐŚƚƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
tĂƚĞƌZŝŐŚƚƐdŽƚĂů
tĂƚĞƌƐŚĞĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
tĂƚĞƌƐŚĞĚdŽƚĂů
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐdŽƚĂů

Ϯ͕ϱϬϬ
ϱϱ͕ϴϬϬ
Ψϭϳϵ͕ϲϬϬ

ϭ͕ϭϬϬ
Ϯϭ͕ϮϬϬ
Ψϲϲ͕ϲϬϬ

ϭ͕ϯϬϬ

ϱϬϬ

Ψϭ͕ϯϬϬ

ΨϱϬϬ

ϴϭ͕ϳϬϬ

Ϯϲ͕ϰϬϬ

;ϯ͕ϮϬϬͿ
ϯϭ͕ϱϬϬ
ϲϬϬ
ϭϱ͕ϭϬϬ
Ψϰϳ͕ϮϬϬ

ϯϬϬ
ΨϯϬϬ

;ϭϬϬͿ
;ϭ͕ϳϬϬͿ
;Ψϱ͕ϬϬϬͿ

ϭϲϮ͕ϰϬϬ
ϯϭ͕ϱϬϬ
ϰ͕ϭϬϬ
ϵϬ͕ϰϬϬ
ΨϮϴϴ͕ϰϬϬ

ΨϬ

ϭ͕ϴϬϬ
ϯϬϬ
ΨϮ͕ϭϬϬ

;Ϯ͕ϰϬϬͿ

ϰϭϴ͕ϭϬϬ
Ϯϰϭ͕ϰϬϬ
ϭ͕ϳϬϬ
ϭ͕ϳϬϬ
Ψϳϰϰ͕ϲϬϬ

ϭϯϳ͕ϲϬϬ
ϴϲ͕ϭϬϬ
ϰϬϬ
ϰϬϬ
ΨϮϱϬ͕ϵϬϬ

ϮϮ͕ϯϬϬ
ϭϭϰ͕ϮϬϬ
ϳϬ͕ϭϬϬ
ϰϬϬ
ϰϬϬ
ΨϮϬϳ͕ϰϬϬ

ΨϮ͕Ϭϵϱ͕ϬϬϬ

ΨϲϱϮ͕ϴϬϬ

Ψϱϴϰ͕ϮϬϬ

ϯϬ͕ϱϬϬ

ϱ͕ϳϬϬ

;ϭϮ͕ϭϬϬͿ
;ϳ͕ϮϬϬͿ
;ϭϬϬͿ
;ϭϬϬͿ
;ΨϮϭ͕ϵϬϬͿ

ϭϬϱ͕ϳϬϬ
ϮϮ͕ϯϬϬ
ϲϱϳ͕ϴϬϬ
ϯϵϬ͕ϰϬϬ
Ϯ͕ϰϬϬ
Ϯ͕ϰϬϬ
Ψϭ͕ϭϴϭ͕ϬϬϬ

;Ψϲϭ͕ϵϬϬͿ

Ψϯ͕ϮϳϬ͕ϭϬϬ

;ϵϬϬͿ

ϯϱ͕ϯϬϬ
ϱ͕ϳϬϬ
ϭϳ͕ϭϬϬ
Ψϱϴ͕ϭϬϬ


EĂƚƵƌĂůZĞƐŽƵƌĐĞƐdŽƚĂů






ϮϴWƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐKĨĨŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
WƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐKĨĨŝĐĞdŽƚĂů

ϭϮ͕ϳϬϬ
Ψϰϯ͕ϮϬϬ

Ϯ͕ϰϬϬ
Ψϴ͕ϭϬϬ

ϱ͕ϳϬϬ
Ϯ͕ϰϬϬ
Ψϴ͕ϭϬϬ

;ϰϬϬͿ
;Ψϭ͕ϯϬϬͿ
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 dĂďůĞϮͲĞƚĂŝůŽĨ,͘͘ϴ;^ƚĂƚĞŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶŝůůĨŽƌ&zϮϬϮϬͿ


^ĂůĂƌǇ

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ



Ϯϴ^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐ
^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐdŽƚĂů

ϭϳϲ͕ϬϬϬ
Ψϭϳϲ͕ϬϬϬ

ϯϵ͕ϱϬϬ
Ψϯϵ͕ϱϬϬ

ϯϲ͕ϮϬϬ
Ψϯϲ͕ϮϬϬ

;ϯ͕ϳϬϬͿ
;Ψϯ͕ϳϬϬͿ

Ϯϰϴ͕ϬϬϬ
ΨϮϰϴ͕ϬϬϬ



^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐdŽƚĂů

Ψϭϳϲ͕ϬϬϬ

Ψϯϵ͕ϱϬϬ

Ψϯϲ͕ϮϬϬ

;Ψϯ͕ϳϬϬͿ

ΨϮϰϴ͕ϬϬϬ



KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

Ψϯ͕ϲϬϮ͕ϳϬϬ

Ψϭ͕Ϭϱϴ͕ϳϬϬ

Ψϵϱϲ͕ϯϬϬ

;ΨϭϬϰ͕ϯϬϬͿ

Ψϱ͕ϱϭϯ͕ϰϬϬ



ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϮϴŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ>ŽĂŶWƌŽŐƌĂŵƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
ŐƌŝĐƵůƚƵƌĞ>ŽĂŶWƌŽŐƌĂŵƐdŽƚĂů

ϰ͕ϮϬϬ
Ψϰ͕ϮϬϬ

Ϯ͕ϯϬϬ
ΨϮ͕ϯϬϬ

ϭ͕ϰϬϬ
Ψϭ͕ϰϬϬ

;ϮϬϬͿ
;ΨϮϬϬͿ

ϳ͕ϳϬϬ
Ψϳ͕ϳϬϬ

Ψϰ͕ϮϬϬ

ΨϮ͕ϯϬϬ

Ψϭ͕ϰϬϬ

;ΨϮϬϬͿ

Ψϳ͕ϳϬϬ

Ψϰ͕ϮϬϬ

ΨϮ͕ϯϬϬ

Ψϭ͕ϰϬϬ

;ΨϮϬϬͿ

Ψϳ͕ϳϬϬ

Ψϯ͕ϲϬϲ͕ϵϬϬ

Ψϭ͕Ϭϲϭ͕ϬϬϬ

Ψϵϱϳ͕ϳϬϬ

;ΨϭϬϰ͕ϱϬϬͿ

Ψϱ͕ϱϮϭ͕ϭϬϬ









ŐƌŝĐƵůƚƵƌĞdŽƚĂů
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů
'ƌĂŶĚdŽƚĂů
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 dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů












/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ŐƌŝĐƵůƚƵƌĞtĂƚĞƌĨĨŝĐŝĞŶĐǇĂŶĚKƉƚŝŵ͘&ƵŶĚ
ŝƌYƵĂůŝƚǇDĞƐƐĂŐŝŶŐĂŵƉĂŝŐŶƐ
ŶƚĞůŽƉĞ/ƐůĂŶĚͲĚĚŝƚŝŽŶĂůŶƚƌĂŶĐĞ>ĂŶĞ
ŶƚĞůŽƉĞ/ƐůĂŶĚͲƌŝĚŐĞƌĂǇĂŵƉŐƌŽƵŶĚ
ƋƵĂƚŝĐ/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐĞĐŽŶƚĂŵ͘ƋƵŝƉŵĞŶƚ
ƋƵĂƚŝĐ/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐ/ŶƐƉĞĐƚŝŽŶ^ƉĞĐŝĂůŝƐƚƐ
ĞĂƌ>ĂŬĞZĞŐŝŽŶĂůŽŵŵŝƐƐŝŽŶ
ĞĂƌ>ĂŬĞ^ƚĂƚĞWĂƌŬͲĂƐƚ^ŝĚĞ/ŵƉƌŽǀĞŵĞŶƚƐ
ĂƉŝƚĂůĞǀĞůŽƉŵĞŶƚWƌŽũĞĐƚƐ
ĂƚĂƐƚƌŽƉŚŝĐtŝůĚĨŝƌĞZĞĚƵĐƚŝŽŶ^ƚƌĂƚĞŐǇ
ĂƚĂƐƚƌ͘tŝůĚĨŝƌĞZĞĚƵĐƚ͘^ƚƌĂƚ͘ΘƵƐ͘/ŶĐĞŶƚŝǀĞ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ

ŐĞŶĐǇEĂŵĞ
ŐƌŝĐƵůƚƵƌĞ
ŶǀŝƌŽYƵĂůŝƚǇ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
^/d>
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ

Žŵŵ͘ĨŽƌ^ƚĞǁĂƌĚ͘ŽĨWƵďůŝĐ>ĂŶĚƐdĞĐŚŶ͘Žƌƌ͘ EĂƚƵƌĂůZĞƐ
Žŵŵ͘ĨŽƌ^ƚĞǁĂƌĚ͘ŽĨWƵďůŝĐ>ĂŶĚƐdĞĐŚŶ͘Žƌƌ͘ EĂƚƵƌĂůZĞƐ


















ŽŵŵŝƐƐŝŽŶŽŶ&ĞĚĞƌĂůŝƐŵZĞĚƵĐƚŝŽŶ
ŽŵŵŝƐƐŝŽŶŽŶ&ĞĚĞƌĂůŝƐŵZĞĚƵĐƚŝŽŶ

WƵďůŝĐ>ĂŶĚƐKĨĐ
WƵďůŝĐ>ĂŶĚƐKĨĐ

ŽƌƌĞĐƚŝŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞĨŽƌ/^&
ŽƌƌĞĐƚŝŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞĨŽƌ/^&

EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ

ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚ

ŶǀŝƌŽYƵĂůŝƚǇ
ŶĞƌŐǇĞǀĞů
ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ

ĂƐĞŵĞŶƚZĞƐĞĂƌĐŚZ^Ϯϰϳϳ
ĂƐĞŵĞŶƚZĞƐĞĂƌĐŚZ^Ϯϰϳϳ

^/d>
^/d>

ĐŚŽ^ƚĂƚĞWĂƌŬͲWŚĂƐĞ//
ůĞĐƚƌŝĐsĞŚŝĐůĞŚĂƌŐŝŶŐƋƵŝƉŵĞŶƚ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ&ƵŶĚŝŶŐdĞĐŚ͘Žƌƌ͘
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ&ƵŶĚŝŶŐdĞĐŚ͘Žƌƌ͘
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ&ƵŶĚŝŶŐdĞĐŚ͘Žƌƌ͘
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ&ƵŶĚŝŶŐdĞĐŚ͘Žƌƌ͘

EĂƚƵƌĂůZĞƐ
ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ

ƐĐĂůĂŶƚĞWĞƚƌŝĨŝĞĚ&ŽƌĞƐƚŶƚƌĂŶĐĞ^ƚĂƚŝŽŶ
&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲŐƌŝĐƵůƚƵƌĞ
&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲŐƌŝĐƵůƚƵƌĞ
&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲŐƌŝĐƵůƚƵƌĞ
&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲŐƌŝĐƵůƚƵƌĞ
&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲŐƌŝĐƵůƚƵƌĞ

EĂƚƵƌĂůZĞƐ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ

&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲY
&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲY
&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲY

ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ

>ŝŶĞ/ƚĞŵEĂŵĞ
ZĞƐŽƵƌĐĞŽŶƐ
ŝƌYƵĂůŝƚǇ
WĂƌŬƐΘZĞĐĂƉ
WĂƌŬƐΘZĞĐĂƉ
tŝůĚůŝĨĞZĞƐ
tŝůĚůŝĨĞZĞƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
WĂƌŬƐΘZĞĐĂƉ
^/d>ĂƉŝƚĂů
&&^>
&&^>
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
WůĂŶƚ/ŶĚƵƐƚƌǇ
WůĂŶƚ/ŶĚƵƐƚƌǇ
ZĞŐƵů^ǀĐƐ
ZĞŐƵů^ǀĐƐ

ŝůů

/ƚĞŵη

&ƵŶĚ

^͘͘Ϯ
Ϯϳϭ 'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
Ϯϳϯ 'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
Ϯϴϴ ZĞƐƚƌŝĐƚĞĚϭǆ
^͘͘Ϯ
Ϯϴϴ ZĞƐƚƌŝĐƚĞĚϭǆ
^͘͘Ϯ
Ϯϵϰ ZĞƐƚƌŝĐƚĞĚ
^͘͘Ϯ
Ϯϵϰ ZĞƐƚƌŝĐƚĞĚ
^͘͘Ϯ
ϮϴϬ 'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϴϴ ZĞƐƚƌŝĐƚĞĚϭǆ
^͘͘Ϯ
Ϯϵϵ ZĞƐƚƌŝĐƚĞĚϭǆ
^͘͘Ϯ
Ϯϴϱ ZĞƐƚƌŝĐƚĞĚϭǆ
^͘͘Ϯ
Ϯϴϱ 'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϮϲϮ ĞĚ͘ƌĞĚŝƚ
^͘͘Ϯ
ϮϲϮ &ĞĚĞƌĂů
^͘͘Ϯ
ϮϲϮ 'ĞŶĞƌĂů
^͘͘Ϯ
Ϯϲϳ ĞĚ͘ƌĞĚŝƚ
^͘͘Ϯ
Ϯϲϳ 'ĞŶĞƌĂů
^͘͘Ϯ
ϮϳϬ &ĞĚĞƌĂů
^͘͘Ϯ
ϮϳϬ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
&&^>
^͘͘ϯ
Ϯϯϵ 'ĞŶĞƌĂůϭǆ
&&^>
^͘͘ϯ
Ϯϯϵ ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕Žŵŵ͘ĨŽƌ^ƚĞǁĂƌĚ͘ŽĨWƵďůŝĐ>ĂŶĚƐdĞĐŚŶ͘Žƌƌ͘
W>WK
^͘͘Ϯ
Ϯϵϲ ZĞƐƚƌŝĐƚĞĚϭǆ
W>WK
^͘͘Ϯ
Ϯϵϲ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ŽŵŵŝƐƐŝŽŶŽŶ&ĞĚĞƌĂůŝƐŵZĞĚƵĐƚŝŽŶ
^ƉĞĐŝĞƐWƌŽƚĞĐƚ
^͘͘Ϯ
Ϯϴϵ 'ĞŶĞƌĂů
^ƉĞĐŝĞƐWƌŽƚĞĐƚ
^͘͘Ϯ
Ϯϴϵ ZĞƐƚƌŝĐƚĞĚ
^ƵďƚŽƚĂů͕ŽƌƌĞĐƚŝŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞĨŽƌ/^&
ŶǀŝƌŽZĞƐƉZĞŵ
^͘͘Ϯ
Ϯϳϱ ĞĚ͘ƌĞĚŝƚϭǆ
ŶĞƌŐǇĞǀĞů
^͘͘Ϯ
Ϯϳϵ ĞĚ͘ƌĞĚŝƚϭǆ
ŝǀŽĨtĂƐƚĞDŐƚ
^͘͘Ϯ
Ϯϳϳ ĞĚ͘ƌĞĚŝƚϭǆ
tĂƚĞƌYƵĂůŝƚǇ
^͘͘Ϯ
Ϯϳϴ ĞĚ͘ƌĞĚŝƚϭǆ
^ƵďƚŽƚĂů͕ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚ
>ĂŶĚ^ƚǁĚZĞƐƚ
^͘͘Ϯ
Ϯϵϴ ZĞƐƚƌŝĐƚĞĚ
^/d>
^͘͘Ϯ
Ϯϵϳ ZĞƐƚƌŝĐƚĞĚ
^ƵďƚŽƚĂů͕ĂƐĞŵĞŶƚZĞƐĞĂƌĐŚZ^Ϯϰϳϳ
WĂƌŬƐΘZĞĐĂƉ
^͘͘Ϯ
Ϯϴϴ ZĞƐƚƌŝĐƚĞĚϭǆ
ŝƌYƵĂůŝƚǇ
^͘͘Ϯ
Ϯϳϯ 'ĞŶĞƌĂůϭǆ
ŝƌYƵĂůŝƚǇ
^͘͘ϱ
ϱϱ
'ĞŶĞƌĂů
ŝǀŽĨtĂƐƚĞDŐƚ
^͘͘ϱ
ϱϵ
ZĞƐƚƌŝĐƚĞĚ
ǆĞĐŝƌKĨĨŝĐĞ
^͘͘ϱ
ϱϴ
'ĞŶĞƌĂů
ǆĞĐŝƌKĨĨŝĐĞ
^͘͘ϱ
ϱϴ
ZĞƐƚƌŝĐƚĞĚ
^ƵďƚŽƚĂů͕ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ&ƵŶĚŝŶŐdĞĐŚ͘Žƌƌ͘
WĂƌŬƐΘZĞĐĂƉ
^͘͘Ϯ
Ϯϴϴ ZĞƐƚƌŝĐƚĞĚϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϮϲϮ &ĞĚĞƌĂůϭǆ
ŶŝŵĂů,ĞĂůƚŚ
^͘͘Ϯ
Ϯϲϯ &ĞĚĞƌĂůϭǆ
WůĂŶƚ/ŶĚƵƐƚƌǇ
^͘͘Ϯ
Ϯϲϳ &ĞĚĞƌĂůϭǆ
ZĞŐƵů^ǀĐƐ
^͘͘Ϯ
ϮϳϬ &ĞĚĞƌĂůϭǆ
ZĞƐŽƵƌĐĞŽŶƐ
^͘͘Ϯ
Ϯϳϭ &ĞĚĞƌĂůϭǆ
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲŐƌŝĐƵůƚƵƌĞ
ŝƌYƵĂůŝƚǇ
^͘͘Ϯ
Ϯϳϯ &ĞĚĞƌĂůϭǆ
ǆĞĐŝƌKĨĨŝĐĞ
^͘͘Ϯ
Ϯϳϲ &ĞĚĞƌĂůϭǆ
tĂƚĞƌYƵĂůŝƚǇ
^͘͘Ϯ
Ϯϳϴ &ĞĚĞƌĂůϭǆ
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲY

ŵŽƵŶƚ
ϯ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ϮϬϱ͕ϬϬϬ
ϱϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
;ϭϰϭ͕ϱϬϬͿ
;ϭ͕ϲϬϬͿ
;ϳϰϮ͕ϱϬϬͿ
ϭϰϭ͕ϱϬϬ
ϯϰϯ͕ϯϬϬ
ϭ͕ϲϬϬ
ϯϵϵ͕ϮϬϬ
ΨϬ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
ϭ͕ϱϬϬ͕ϬϬϬ
ΨϬ
ϭϭϮ͕ϵϬϬ
;ϭϭϮ͕ϵϬϬͿ
ΨϬ
;ϯϬϬͿ
ϯϬϬ
ΨϬ
ϭϮϮ͕ϯϬϬ
ϯϯ͕ϬϬϬ
ϱϲ͕ϲϬϬ
ϵϬ͕ϭϬϬ
ΨϯϬϮ͕ϬϬϬ
;ϰϲ͕ϯϬϬͿ
ϰϲ͕ϯϬϬ
ΨϬ
ϯ͕ϬϬϬ͕ϬϬϬ
ϰ͕ϵϵϬ͕ϬϬϬ
ϵϱϬ͕ϬϬϬ
ϭ͕ϯϯϬ͕ϬϬϬ
;Ϯ͕ϲϳϰ͕ϮϬϬͿ
Ϯϲϱ͕ϬϬϬ
;ΨϭϮϵ͕ϮϬϬͿ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϴϬϬ
ϲ͕ϬϬϬ
ϴ͕ϰϬϬ
ϯ͕ϯϬϬ
Ϯ͕ϱϬϬ
ΨϮϮ͕ϬϬϬ
ϱ͕ϰϲϯ͕ϮϬϬ
ϭϱ͕ϰϬϬ
Ϯϱϭ͕ϳϬϬ
Ψϱ͕ϳϯϬ͕ϯϬϬ
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 dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů



/ƚĞŵEĂŵĞ
&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲEZ
&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲEZ
&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲEZ

ŐĞŶĐǇEĂŵĞ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ

&ŝƌĞZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚ
&ŝƌĞZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚ

EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ

'ĞŽůŽŐŝĐĂƚĂŽŽƌĚŝŶĂƚŽƌ
'ƌĞĂƚ^Ăůƚ>ĂŬĞZĞƐĞĂƌĐŚ
'ƌĞĂƚ^Ăůƚ>ĂŬĞZĞƐĞĂƌĐŚ

EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ

,͘͘ϭϬϱ͕K,sWĞƌŵŝƚŵĞŶĚŵĞŶƚƐ
,͘͘ϭϬϱ͕K,sWĞƌŵŝƚŵĞŶĚŵĞŶƚƐ

EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ

,͘͘ϭϬϵ͕,ǇĚƌŽŐĞŶ&ƵĞůWƌŽĚƵĐƚŝŽŶŵĞŶĚ͘
,͘͘ϭϬϵ͕,ǇĚƌŽŐĞŶ&ƵĞůWƌŽĚƵĐƚŝŽŶŵĞŶĚ͘

ŶĞƌŐǇĞǀĞů
ŶĞƌŐǇĞǀĞů












,͘͘ϮϮϬ͕ZĂĚŝŽĂĐƚŝǀĞtĂƐƚĞŵĞŶĚŵĞŶƚƐ
ŶǀŝƌŽYƵĂůŝƚǇ
,͘͘ϮϮϵ͕>ĂŶĚdƌĂŶƐĨĞƌŵĞŶĚŵĞŶƚƐ
WƵďůŝĐ>ĂŶĚƐKĨĐ
,͘͘Ϯϲϱ͕tŝůĚůŝĨĞDŐƚƌĞĂŵĞŶĚŵĞŶƚƐ
EĂƚƵƌĂůZĞƐ
,͘͘ϯϱϯ͕ZĞĚ͘ŽĨ^ŝŶŐůĞKĐĐ͘sĞŚ͘dƌŝƉƐWŝůŽƚWƌŽŐ͘ ŶǀŝƌŽYƵĂůŝƚǇ
,͘͘ϯϱϳ͕ZĞƉůĂĐĞtŽŽĚ^ƚŽǀĞƐĂŶĚ&ŝƌĞƉůĂĐĞƐ
ŶǀŝƌŽYƵĂůŝƚǇ
,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚŵĞŶƚƐ ŶǀŝƌŽYƵĂůŝƚǇ
,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚŵĞŶƚƐ ŶǀŝƌŽYƵĂůŝƚǇ



















,͘͘ϰϯϭ͕ǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐ
,͘͘ϰϯϭ͕ǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐ

EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ

,ĂƌŵĨƵůůŐĂůůŽŽŵZĞƐƉŽŶƐĞ
/ŶĚ͘,ĞŵƉĂŶĚĂŶŶĂďŝĚŝŽů/ŶƐƉ͘ΘdĞƐƚŝŶŐ
/ŶĚ͘,ĞŵƉĂŶĚĂŶŶĂďŝĚŝŽů/ŶƐƉ͘ΘdĞƐƚŝŶŐ

ŶǀŝƌŽYƵĂůŝƚǇ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ

>ĂŶĚǆĐŚĂŶŐĞ&ƵŶĚŝŶŐ
>ĂŶĚǆĐŚĂŶŐĞ&ƵŶĚŝŶŐ

^/d>
^/d>

>ŽŐĂŶZŝǀĞƌDŽŶŝƚŽƌŝŶŐKďƐĞƌǀĂƚŽƌǇ
DŽďŝůĞDŽŶŝƚŽƌŝŶŐĂƚĂŽůůĞĐƚŝŽŶ
DŽǀŝŶŐ'/WƉƉƌ͘ƚŽƚŚĞŽƌƌĞĐƚ>ŝŶĞ/ƚĞŵ
DŽǀŝŶŐ'/WƉƉƌ͘ƚŽƚŚĞŽƌƌĞĐƚ>ŝŶĞ/ƚĞŵ

EĂƚƵƌĂůZĞƐ
ŶǀŝƌŽYƵĂůŝƚǇ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ

KsŝĚĞŽ&ƵŶĚŝŶŐZĞĚƵĐƚŝŽŶ
WĂŶŐƵŝƚĐŚŝƚǇtĂƚĞƌZĞƐƚŽƌĂƚŝŽŶ
W>WKŶǀŝƌŽŶŵĞŶƚĂůDŝƚŝŐĂƚŝŽŶ
W>WKŶǀŝƌŽŶŵĞŶƚĂůDŝƚŝŐĂƚŝŽŶ

ŶĞƌŐǇĞǀĞů
ŶǀŝƌŽYƵĂůŝƚǇ
WƵďůŝĐ>ĂŶĚƐKĨĐ
WƵďůŝĐ>ĂŶĚƐKĨĐ

WƌĞĚĂƚŽƌŽŶƚƌŽů^ƚĂĨĨ/ŶĐƌĞĂƐĞ
ZĞĚƵĐƚŝŽŶŽĨZĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ
ZĞŐƵůĂƚŽƌǇDĂŶĂŐĞŵĞŶƚŽŵƉƵƚĞƌ^ǇƐƚĞŵ
ZĞŝŵď͘ĨŽƌŽƵŐĂƌĂŶĚĞĂƌ>ŝǀĞƐƚŽĐŬĂŵĂŐĞƐ
ZĞŝŵďƵƌƐŝŶŐƚŚĞ'ĞŶĞƌĂů&ƵŶĚ
ZĞŝŵďƵƌƐŝŶŐƚŚĞ'ĞŶĞƌĂů&ƵŶĚ

ŐƌŝĐƵůƚƵƌĞ
EĂƚƵƌĂůZĞƐ
ŐƌŝĐƵůƚƵƌĞ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ

ZĞƐƚ͘ĐĐƚZĞĚƵĐƚŝŽŶƵĞƚŽ/ŶƵĨĨŝĐŝĞŶƚ&ƵŶĚƐ
^͘͘ϱϮ͕^ĞĐŽŶĚĂƌǇtĂƚĞƌDĞƚĞƌŝŶŐZĞƋƵĞƐƚ
^͘͘ϱϴ͕<ƌĂƚŽŵŽŶƐƵŵĞƌWƌŽƚĞĐƚŝŽŶĐƚ
^͘͘ϭϭϬ;ϮϬϭϲ'^ͿtĂƚĞƌŵĞŶĚŵĞŶƚƐhŶƵƐĞĚ
^͘͘ϭϭϬ;ϮϬϭϲ'^ͿtĂƚĞƌŵĞŶĚŵĞŶƚƐhŶƵƐĞĚ

EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
ŐƌŝĐƵůƚƵƌĞ
ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ



>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
ŽŽƉŐƌĞĞŵƚƐ
^͘͘Ϯ
Ϯϴϯ &ĞĚĞƌĂůϭǆ
tŝůĚůŝĨĞZĞƐ
^͘͘Ϯ
Ϯϵϰ &ĞĚĞƌĂůϭǆ
tŝůĚůŝĨĞZĞƐĂƉ
^͘͘Ϯ
Ϯϵϱ &ĞĚĞƌĂůϭǆ
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲEZ
tĂƚĞƌƐŚĞĚ
^͘͘Ϯ
Ϯϵϯ 'ĞŶĞƌĂů
tĂƚĞƌƐŚĞĚ
^͘͘Ϯ
Ϯϵϯ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕&ŝƌĞZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚ
hƚĂŚ'ĞŽů^ƵƌǀĞǇ
^͘͘Ϯ
ϮϵϬ 'ĞŶĞƌĂů
&&^>
^͘͘Ϯ
Ϯϴϱ ZĞƐƚƌŝĐƚĞĚϭǆ
&&^>
^͘͘ϯ
Ϯϯϵ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕'ƌĞĂƚ^Ăůƚ>ĂŬĞZĞƐĞĂƌĐŚ
WĂƌŬƐĂŶĚZĞĐ
^͘͘ϯ
ϮϰϬ ZĞƐƚƌŝĐƚĞĚ
WĂƌŬƐĂŶĚZĞĐ
^͘͘ϯ
ϮϰϬ ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕,͘͘ϭϬϱ͕K,sWĞƌŵŝƚŵĞŶĚŵĞŶƚƐ
ŶĞƌŐǇĞǀĞů
^͘͘ϯ
Ϯϯϳ 'ĞŶĞƌĂů
ŶĞƌŐǇĞǀĞů
^͘͘ϯ
Ϯϯϳ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϭϬϵ͕,ǇĚƌŽŐĞŶ&ƵĞůWƌŽĚƵĐƚŝŽŶŵĞŶĚ͘
ŝǀŽĨtĂƐƚĞDŐƚ
^͘͘ϯ
Ϯϯϱ ĞĚ͘ƌĞĚŝƚ
W>WK
^͘͘ϯ
Ϯϰϲ 'ĞŶĞƌĂů
WĂƌŬƐĂŶĚZĞĐ
^͘͘ϯ
Ϯϰϭ ZĞƐƚƌŝĐƚĞĚ
dƌŝƉZĞĚƵĐƚŝŽŶWƌŽŐ
,͘͘ϯϱϯ
ϭ
'ĞŶĞƌĂůϭǆ
ŝƌYƵĂůŝƚǇ
^͘͘ϯ
ϮϯϮ 'ĞŶĞƌĂůϭǆ
ŝƌYƵĂůŝƚǇ
^͘͘ϯ
Ϯϯϯ 'ĞŶĞƌĂů
ŝƌYƵĂůŝƚǇ
^͘͘ϯ
Ϯϯϯ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚŵĞŶƚƐ
tŝůĚůŝĨĞZĞƐ
^͘͘ϯ
Ϯϰϰ 'ĞŶĞƌĂů
tŝůĚůŝĨĞZĞƐ
^͘͘ϯ
Ϯϰϰ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϰϯϭ͕ǆƉƵŶŐĞŵĞŶƚĐƚŵĞŶĚŵĞŶƚƐ
tĂƚĞƌYƵĂůŝƚǇ
^͘͘Ϯ
Ϯϳϴ 'ĞŶĞƌĂů
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϮϲϮ ĞĚ͘ƌĞĚŝƚ
WůĂŶƚ/ŶĚƵƐƚƌǇ
^͘͘Ϯ
Ϯϲϳ ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕/ŶĚ͘,ĞŵƉĂŶĚĂŶŶĂďŝĚŝŽů/ŶƐƉ͘ΘdĞƐƚŝŶŐ
>ĂŶĚ^ƚǁĚZĞƐƚ
^͘͘Ϯ
Ϯϵϴ ZĞƐƚƌŝĐƚĞĚ
^/d>
^͘͘Ϯ
Ϯϵϳ ZĞƐƚƌŝĐƚĞĚ
^ƵďƚŽƚĂů͕>ĂŶĚǆĐŚĂŶŐĞ&ƵŶĚŝŶŐ
tĂƚĞƌZĞƐŽƵƌĐĞƐ
^͘͘Ϯ
Ϯϵϭ 'ĞŶĞƌĂů
ŝƌYƵĂůŝƚǇ
^͘͘ϯ
Ϯϯϭ 'ĞŶĞƌĂůϭǆ
WůĂŶƚ/ŶĚƵƐƚƌǇ
^͘͘Ϯ
Ϯϲϳ 'ĞŶĞƌĂů
ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀ
^͘͘Ϯ
Ϯϲϵ ZĞƐƚƌŝĐƚĞĚ
^ƵďƚŽƚĂů͕DŽǀŝŶŐ'/WƉƉƌ͘ƚŽƚŚĞŽƌƌĞĐƚ>ŝŶĞ/ƚĞŵ
ŶĞƌŐǇĞǀĞů
^͘͘Ϯ
Ϯϳϵ 'ĞŶĞƌĂů
ƌŝŶŬŝŶŐtĂƚĞƌ
^͘͘Ϯ
Ϯϳϰ 'ĞŶĞƌĂůϭǆ
W>WK
^͘͘Ϯ
Ϯϵϲ 'ĞŶĞƌĂůϭǆ
W>WK
^͘͘ϯ
Ϯϰϱ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕W>WKŶǀŝƌŽŶŵĞŶƚĂůDŝƚŝŐĂƚŝŽŶ
WƌĞĚŶŝŵĂůƚƌů
^͘͘Ϯ
Ϯϲϴ 'ĞŶĞƌĂů
tĂƚĞƌƐŚĞĚ
^͘͘Ϯ
Ϯϵϯ ZĞƐƚƌŝĐƚĞĚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϮϲϮ ĞĚ͘ƌĞĚŝƚϭǆ
tŝůĚůŝĨĞZĞƐ
^͘͘Ϯ
Ϯϵϰ ZĞƐƚƌŝĐƚĞĚ
Kŝů'ĂƐΘDŝŶŝŶŐ
^͘͘Ϯ
Ϯϴϲ 'ĞŶĞƌĂůϭǆ
Kŝů'ĂƐΘDŝŶŝŶŐ
^͘͘Ϯ
Ϯϴϲ ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕ZĞŝŵďƵƌƐŝŶŐƚŚĞ'ĞŶĞƌĂů&ƵŶĚ
Kŝů'ĂƐΘDŝŶŝŶŐ
^͘͘ϱ
ϲϴ
ZĞƐƚƌŝĐƚĞĚ
tĂƚĞƌZŝŐŚƚƐ
^͘͘ϯ
ϮϰϮ 'ĞŶĞƌĂůϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘ϯ
ϮϯϬ ĞĚ͘ƌĞĚŝƚ
tĂƚĞƌYƵĂůŝƚǇ
^͘͘Ϯ
Ϯϳϴ ĞĚ͘ƌĞĚŝƚϭǆ
tĂƚĞƌYƵĂůŝƚǇ
^͘͘Ϯ
Ϯϳϴ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘ϭϭϬ;ϮϬϭϲ'^ͿtĂƚĞƌŵĞŶĚŵĞŶƚƐhŶƵƐĞĚ

ŵŽƵŶƚ
ϯ͕ϮϮϳ͕ϬϬϬ
ϭ͕ϯϴϳ͕ϲϬϬ
ϴϱϬ͕ϬϬϬ
Ψϱ͕ϰϲϰ͕ϲϬϬ
;ϭ͕ϳϬϬ͕ϬϬϬͿ
Ϯ͕ϳϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϰϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ
ϱ͕ϬϬϬ
;Ϯ͕ϱϬϬͿ
ΨϮ͕ϱϬϬ
ϱ͕ϬϬϬ
Ϯ͕ϮϬϬ
Ψϳ͕ϮϬϬ
ϮϯϬ͕ϬϬϬ
ϭϴ͕ϯϬϬ
ϱ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ
;ϯϬ͕ϯϬϬͿ
ϯϬ͕ϯϬϬ
ΨϬ
ϱϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ΨϭϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
Ϯϱϭ͕ϬϬϬ
ϯϰϵ͕ϬϬϬ
ΨϲϬϬ͕ϬϬϬ
;ϯϬϬ͕ϬϬϬͿ
ϯϬϬ͕ϬϬϬ
ΨϬ
ϵϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
;ϱϬϬ͕ϬϬϬͿ
ϱϬϬ͕ϬϬϬ
ΨϬ
;ϭϯ͕ϬϬϬͿ
ϮϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ΨϯϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
;Ϯ͕ϯϬϬͿ
ϴϬϬ͕ϬϬϬ
ϭϮϬ͕ϬϬϬ
;ϭ͕ϬϬϬ͕ϬϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
ΨϬ
;ϭ͕ϬϬϬ͕ϬϬϬͿ
ϮϬ͕ϬϬϬ
ϭϳϮ͕ϬϬϬ
;ϰϬ͕ϱϬϬͿ
;Ϯϰ͕ϯϬϬͿ
;Ψϲϰ͕ϴϬϬͿ
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 dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů



/ƚĞŵEĂŵĞ
^͘͘ϭϰϰ͕Ŷǀ͘YƵĂůŝƚǇDŽŶŝƚŽƌŝŶŐŵĞŶĚŵĞŶƚƐ
^͘͘ϭϰϰ͕Ŷǀ͘YƵĂůŝƚǇDŽŶŝƚŽƌŝŶŐŵĞŶĚŵĞŶƚƐ
^͘͘ϭϰϰ͕Ŷǀ͘YƵĂůŝƚǇDŽŶŝƚŽƌŝŶŐŵĞŶĚŵĞŶƚƐ

ŐĞŶĐǇEĂŵĞ
ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ

















>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
ŝƌYƵĂůŝƚǇ
^͘͘ϯ
Ϯϯϰ 'ĞŶĞƌĂů
ŝƌYƵĂůŝƚǇ
^͘͘ϯ
Ϯϯϰ 'ĞŶĞƌĂůϭǆ
tĂƚĞƌYƵĂůŝƚǇ
^͘͘ϯ
Ϯϯϲ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘ϭϰϰ͕Ŷǀ͘YƵĂůŝƚǇDŽŶŝƚŽƌŝŶŐŵĞŶĚŵĞŶƚƐ
&&^>
^͘͘Ϯ
Ϯϴϱ ZĞƐƚƌŝĐƚĞĚ
&&^>
^͘͘Ϯ
Ϯϴϱ ZĞƐƚƌŝĐƚĞĚϭǆ
^ƚĂƚĞ&ĂŝƌŽƌƉ
^͘͘Ϯ
ϮϳϮ 'ĞŶĞƌĂůϭǆ
ŶĞƌŐǇĞǀĞů
^͘͘Ϯ
Ϯϳϵ 'ĞŶĞƌĂů
WĂƌŬƐĂŶĚZĞĐ
^͘͘Ϯ
Ϯϴϳ ZĞƐƚƌŝĐƚĞĚϭǆ
WĂƌŬƐĂŶĚZĞĐ
^͘͘Ϯ
Ϯϴϳ ZĞƐƚƌŝĐƚĞĚϭǆ
WĂƌŬƐĂŶĚZĞĐ
^͘͘Ϯ
Ϯϴϳ ZĞƐƚƌŝĐƚĞĚϭǆ
WĂƌŬƐĂŶĚZĞĐ
^͘͘Ϯ
Ϯϴϳ ZĞƐƚƌŝĐƚĞĚ
WĂƌŬƐĂŶĚZĞĐ
^͘͘Ϯ
Ϯϴϳ ZĞƐƚƌŝĐƚĞĚ
WĂƌŬƐĂŶĚZĞĐ
^͘͘Ϯ
Ϯϴϳ ZĞƐƚƌŝĐƚĞĚ
&&^>
^͘͘Ϯ
Ϯϴϱ 'ĞŶĞƌĂůϭǆ
tĂƚĞƌZĞƐŽƵƌĐĞƐ
^͘͘Ϯ
Ϯϵϭ ŶƚĞƌƉƌŝƐĞϭǆ
hƚĂŚ'ĞŽů^ƵƌǀĞǇ
^͘͘Ϯ
ϮϵϬ ĞĚ͘ƌĞĚŝƚϭǆ
EZWĂƐƐdŚƌŽƵŐŚ
^͘͘ϯ
Ϯϯϴ 'ĞŶĞƌĂů
tĂƚĞƌƐŚĞĚ
^͘͘Ϯ
Ϯϵϯ 'ĞŶĞƌĂůϭǆ
ZĞŐƵů^ǀĐƐ
^͘͘Ϯ
ϮϳϬ ĞĚ͘ƌĞĚŝƚϭǆ
EZWĂƐƐdŚƌŽƵŐŚ
^͘͘Ϯ
Ϯϴϰ 'ĞŶĞƌĂůϭǆ

ŵŽƵŶƚ
ϱ͕ϲϬϬ
ϮϵϮ͕ϱϬϬ
ϭϲϯ͕ϭϬϬ
Ψϰϲϭ͕ϮϬϬ
ϱϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϱϱϬ͕ϬϬϬ
Ϯϯ͕ϮϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϳϱϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϭϱϰ͕ϬϬϬ
ϯϭϰ͕ϳϬϬ
ϱϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭϯϯ͕ϬϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭϳ͕ϲϬϬ
ϵϵ͕ϯϬϬ
;ϵϵ͕ϯϬϬͿ
ΨϬ
ϭϮϬ͕ϲϬϬ

^ŽǀĞƌĞŝŐŶ>ĂŶĚƐWŚƌĂŐŵŝƚĞƐZĞŵŽǀĂů
^ŽǀĞƌĞŝŐŶ>ĂŶĚƐWƌŽũĞĐƚƐ
^ƚĂƚĞ&ĂŝƌWĂƌŬ
^ƚĂƚĞDĂƚĐŚĨŽƌ&ĞĚĞƌĂůΗ^ƚĂƚĞŶĞƌŐǇWƌŽŐƌĂŵΗ
^ƚĂƚĞWĂƌŬƐĂŵƉŐƌŽƵŶĚ/ŵƉƌŽǀĞŵĞŶƚƐ
^ƚĂƚĞWĂƌŬƐŵƉůŽǇĞĞ,ŽƵƐŝŶŐ
^ƚĂƚĞWĂƌŬƐ>ŽĚŐŝŶŐǆƉĂŶƐŝŽŶ
^ƚĂƚĞWĂƌŬƐZĞƐƚƌŽŽŵ/ŵƉƌŽǀĞŵĞŶƚƐ
^ƚĂƚĞWĂƌŬƐ^ĂůĂƌǇ/ŵƉƌŽǀĞŵĞŶƚWůĂŶ
^ƚĂƚĞWĂƌŬƐ^ĞĂƐŽŶĂůŵƉůŽǇĞĞtĂŐĞƐ
^ƚƌĂƚĞŐŝĐĂŶĚdĂƌŐĞƚĞĚ&ŽƌĞƐƚ&ŝƌĞdƌĞĂƚ͘ΘDŝƚ͘
dƌĂŶƐƉ͘tĂƚĞƌŝůůŝŶŐĂŶĚtĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ
h'^/ŶĐƌĞĂƐĞŽŶƚƌĂĐƚZĞǀĞŶƵĞ
hƚĂŚΖƐ,ŽŐůĞŽŽ
tĂƚĞƌĞǀĞůŽƉŵĞŶƚ&ƵŶĚ
tĞŝŐŚƚƐĂŶĚDĞĂƐƵƌĞƐͲ&ƵĞů>ĂďƋƵŝƉŵĞŶƚ
tŽůĨĞůŝƐƚŝŶŐ
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚͲ,^D&
,͘͘ϭϯϱ͕tŝůĚĨŝƌĞWƌĞƉĂƌĞĚŶĞƐƐŵĞŶĚŵĞŶƚƐ
,͘͘ϭϯϱ͕tŝůĚĨŝƌĞWƌĞƉĂƌĞĚŶĞƐƐŵĞŶĚŵĞŶƚƐ

EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
ŐƌŝĐƵůƚƵƌĞ
ŶĞƌŐǇĞǀĞů
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
ŐƌŝĐƵůƚƵƌĞ
EĂƚƵƌĂůZĞƐ

^͘͘ϰϲ͕dŝƌĞZĞĐǇĐůŝŶŐŵĞŶĚŵĞŶƚƐ
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲY
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ŶǀYƵĂůŝƚǇ&ƵŶĚŝŶŐdĞĐŚŶŝĐĂůŽƌƌĞĐƚŝŽŶ
DŽǀŝŶŐ'/WƉƉƌ͘ƚŽƚŚĞŽƌƌĞĐƚ>ŝŶĞ/ƚĞŵ
'ƌĂŶĚdŽƚĂů

ŶǀŝƌŽYƵĂůŝƚǇ

,Ăǌ^ƵďDŝƚ&ƵŶĚ
^͘͘Ϯ
ϯϭϰ ĞĚ͘ƌĞĚŝƚ
tŝůĚůĂŶĚ&ŝƌĞWƌĞƉ
^͘͘ϯ
Ϯϵϯ ^Ɖ͘ZĞǀĞŶƵĞ
tůĚ&ŝƌĞ^ƵƉƉ
^͘͘ϯ
ϮϵϮ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕,͘͘ϭϯϱ͕tŝůĚĨŝƌĞWƌĞƉĂƌĞĚŶĞƐƐŵĞŶĚŵĞŶƚƐ
tĂƐƚĞdŝƌĞZĞĐ&Ě
^͘͘ϯ
Ϯϵϭ ĞĚ͘ƌĞĚŝƚ

ŶǀŝƌŽYƵĂůŝƚǇ

t^ƌŝŶŬŝŶŐt

^͘͘Ϯ

ϯϮϰ

&ĞĚĞƌĂů

ϭ͕ϮϬϬ͕ϬϬϬ

ŶǀŝƌŽYƵĂůŝƚǇ
ZĞƐƚĐyĨƌEZ

'&ZͲŶǀYƵĂůŝƚǇ
ZĂŶŐĞůŶĚ/ŵƉĐ

^͘͘ϱ
^͘͘Ϯ

ϵϯ
ϯϯϲ

'ĞŶĞƌĂů
'ĞŶĞƌĂů

ϭ͕ϳϮϰ͕ϮϬϬ
ϱϬϬ͕ϬϬϬ
Ψϲϴ͕ϰϭϴ͕ϭϬϬ

ŶǀŝƌŽYƵĂůŝƚǇ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ































^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϮϴŐƌŝĐƵůƚƵƌĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
ŶŝŵĂů,ĞĂůƚŚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĂƉƐŝŶŐĂůĂŶĐĞ
ŶŝŵĂů,ĞĂůƚŚdŽƚĂů
/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶdŽƚĂů
DĂƌŬĞƚŝŶŐĂŶĚĞǀĞůŽƉŵĞŶƚ
ůŽƐŝŶŐĂůĂŶĐĞ
DĂƌŬĞƚŝŶŐĂŶĚĞǀĞůŽƉŵĞŶƚdŽƚĂů
WůĂŶƚ/ŶĚƵƐƚƌǇ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WůĂŶƚ/ŶĚƵƐƚƌǇdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

;ϳϰϯ͕ϱϬϬͿ
;ϭ͕ϲϬϬͿ
ϯϱϴ͕ϱϬϬ
;ϵ͕ϬϬϬͿ
;ϰϯϵ͕ϲϬϬͿ
;Ψϰϰϴ͕ϲϬϬͿ

;Ψϯϴϲ͕ϲϬϬͿ

ΨϬ

;ϲϱϮ͕ϵϬϬͿ
;ϯϭϱ͕ϬϬϬͿ
;ϱϱϲ͕ϮϬϬͿ
;Ψϭ͕ϱϮϰ͕ϭϬϬͿ

'ƌĂŶĚdŽƚĂů

;ϳϰϯ͕ϱϬϬͿ
;ϭ͕ϲϬϬͿ
ϯϱϴ͕ϱϬϬ
;ϵ͕ϬϬϬͿ
;ϰϯϵ͕ϲϬϬͿ
;Ψϴϯϱ͕ϮϬϬͿ

;ϲϱϮ͕ϵϬϬͿ
;ϯϭϱ͕ϬϬϬͿ
;ϱϱϲ͕ϮϬϬͿ
ΨϬ

ΨϬ

;Ψϭ͕ϱϮϰ͕ϭϬϬͿ

;ϳϴϳ͕ϴϬϬͿ
;Ψϳϴϳ͕ϴϬϬͿ

ϳϱϬ͕ϬϬϬ
ΨϳϱϬ͕ϬϬϬ

ΨϬ

ϳϱϬ͕ϬϬϬ
;ϳϴϳ͕ϴϬϬͿ
;Ψϯϳ͕ϴϬϬͿ

;ϲϳ͕ϱϬϬͿ
;Ψϲϳ͕ϱϬϬͿ

ΨϬ

ΨϬ

;ϲϳ͕ϱϬϬͿ
;Ψϲϳ͕ϱϬϬͿ

ΨϬ

;Ϯϭϵ͕ϮϬϬͿ
ϭϰϭ͕ϱϬϬ
;ϱϮ͕ϱϬϬͿ
;ϭ͕ϬϬϬ͕ϬϬϬͿ
;Ψϭ͕ϭϯϬ͕ϮϬϬͿ

ΨϬ

ϴϬ͕ϬϬϬ
;ϮϮϮ͕ϴϬϬͿ
;ϭϱϬ͕ϬϬϬͿ
;ΨϮϵϮ͕ϴϬϬͿ

ΨϬ

ϱϬϬ͕ϬϬϬ
;ϱϴϳ͕ϰϬϬͿ
;Ψϴϳ͕ϰϬϬͿ

;Ϯϭϵ͕ϮϬϬͿ
ϭϰϭ͕ϱϬϬ
;ϱϮ͕ϱϬϬͿ
;ϭ͕ϬϬϬ͕ϬϬϬͿ
;Ψϭ͕ϬϱϮ͕ϱϬϬͿ

WƌĞĚĂƚŽƌǇŶŝŵĂůŽŶƚƌŽů
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WƌĞĚĂƚŽƌǇŶŝŵĂůŽŶƚƌŽůdŽƚĂů

;ϮϮϮ͕ϴϬϬͿ
;ϭϱϬ͕ϬϬϬͿ
;ΨϯϳϮ͕ϴϬϬͿ

ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚdŽƚĂů

;ϱϴϳ͕ϰϬϬͿ
;Ψϱϴϳ͕ϰϬϬͿ

;Ψϳϳ͕ϳϬϬͿ

ϴϬ͕ϬϬϬ

ΨϴϬ͕ϬϬϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

ZĞŐƵůĂƚŽƌǇ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZĞŐƵůĂƚŽƌǇ^ĞƌǀŝĐĞƐdŽƚĂů

ϮϳϬ͕ϮϬϬ
;Ϯϳϯ͕ϲϬϬͿ
;ϵϱϬ͕ϬϬϬͿ
;Ψϵϱϯ͕ϰϬϬͿ

Ψϲϲϵ͕ϬϬϬ

ΨϬ

ϰϬϬ͕ϮϬϬ
ϭ͕ϲϬϬ
Ϯϲϳ͕ϮϬϬ
ϮϳϬ͕ϮϬϬ
;Ϯϳϯ͕ϲϬϬͿ
;ϵϱϬ͕ϬϬϬͿ
;ΨϮϴϰ͕ϰϬϬͿ

ZĞƐŽƵƌĐĞŽŶƐĞƌǀĂƚŝŽŶ
ůŽƐŝŶŐĂůĂŶĐĞ
ZĞƐŽƵƌĐĞŽŶƐĞƌǀĂƚŝŽŶdŽƚĂů

;ϯϭϯ͕ϴϬϬͿ
;Ψϯϭϯ͕ϴϬϬͿ

ΨϬ

ΨϬ

;ϯϭϯ͕ϴϬϬͿ
;Ψϯϭϯ͕ϴϬϬͿ

ϰϬϬ͕ϮϬϬ
ϭ͕ϲϬϬ
Ϯϲϳ͕ϮϬϬ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
hƚĂŚ^ƚĂƚĞ&ĂŝƌŽƌƉŽƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
hƚĂŚ^ƚĂƚĞ&ĂŝƌŽƌƉŽƌĂƚŝŽŶdŽƚĂů
ŐƌŝĐƵůƚƵƌĞdŽƚĂů
ϮϴŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
ŝƌYƵĂůŝƚǇ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŝƌYƵĂůŝƚǇdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

ϯϬϬ͕ϬϬϬ
ΨϯϬϬ͕ϬϬϬ

ΨϬ

ϯϬϬ͕ϬϬϬ
ΨϯϬϬ͕ϬϬϬ

;Ψϲ͕ϭϬϳ͕ϵϬϬͿ

Ψϭ͕ϴϯϰ͕ϳϬϬ

ΨϬ

;Ψϰ͕Ϯϳϯ͕ϮϬϬͿ

ϱ͕ϬϬϬ͕ϬϬϬ

ϵϱϬ͕ϬϬϬ
;Ϯϳϱ͕ϮϬϬͿ
;ϵ͕ϬϬϬͿ
;ϭϯϱ͕ϬϬϬͿ
;ϲϴϬ͕ϬϬϬͿ
;Ψϭϰϵ͕ϮϬϬͿ

ΨϬ

Ψϱ͕ϬϬϬ͕ϬϬϬ

ϱ͕ϵϱϬ͕ϬϬϬ
;Ϯϳϱ͕ϮϬϬͿ
;ϵ͕ϬϬϬͿ
;ϭϯϱ͕ϬϬϬͿ
;ϲϴϬ͕ϬϬϬͿ
Ψϰ͕ϴϱϬ͕ϴϬϬ

ůĞĂŶŝƌZĞƚƌŽĨŝƚ͕ZĞƉůĂĐĞŵĞŶƚ͕ĂŶĚKĨĨͲƌŽĂĚdĞĐŚŶŽůŽŐǇ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůĞĂŶŝƌZĞƚƌŽĨŝƚ͕ZĞƉůĂĐĞŵĞŶƚ͕ĂŶĚKĨĨͲƌŽĂĚdĞĐŚŶŽůŽŐǇdŽƚĂů

;Ϯϭϲ͕ϮϬϬͿ
;ΨϮϭϲ͕ϮϬϬͿ

ΨϬ

ΨϬ

;Ϯϭϲ͕ϮϬϬͿ
;ΨϮϭϲ͕ϮϬϬͿ

ƌŝŶŬŝŶŐtĂƚĞƌ
&ĞĚĞƌĂů&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ůŽƐŝŶŐĂůĂŶĐĞ
ƌŝŶŬŝŶŐtĂƚĞƌdŽƚĂů

;ϳϲ͕ϴϬϬͿ
ϵϱ͕ϲϬϬ
;ϰϰϬ͕ϬϬϬͿ
;ΨϰϮϭ͕ϮϬϬͿ

ΨϬ

;ϳϲ͕ϴϬϬͿ
ϵϱ͕ϲϬϬ
;ϰϰϬ͕ϬϬϬͿ
;ΨϰϮϭ͕ϮϬϬͿ

ΨϬ

ϭϮϬ͕ϯϬϬ
;Ϯϱ͕ϬϬϬͿ
;Ϯϱ͕ϬϬϬͿ
ΨϳϬ͕ϯϬϬ

ΨϬ

;Ϯ͕ϲϳϰ͕ϮϬϬͿ
Ϯϲϱ͕ϬϬϬ
ϭϱ͕ϰϬϬ
;ϭ͕ϬϬϬͿ
;ϭϲϳ͕ϮϬϬͿ
;ϭϲϴ͕ϱϬϬͿ
;ϲϭϬ͕ϬϬϬͿ
;Ψϯ͕ϯϰϬ͕ϱϬϬͿ

ΨϬ

ϭ͕ϯϯϬ͕ϬϬϬ
;ϱ͕ϴϬϬͿ
;ϱϬϬ͕ϬϬϬͿ
ΨϴϮϰ͕ϮϬϬ

ŶǀŝƌŽŶŵĞŶƚĂůZĞƐƉŽŶƐĞĂŶĚZĞŵĞĚŝĂƚŝŽŶ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŶǀŝƌŽŶŵĞŶƚĂůZĞƐƉŽŶƐĞĂŶĚZĞŵĞĚŝĂƚŝŽŶdŽƚĂů
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKĨĨŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKĨĨŝĐĞdŽƚĂů

ϭϮϬ͕ϯϬϬ
;Ϯϱ͕ϬϬϬͿ
;Ϯϱ͕ϬϬϬͿ
ΨϳϬ͕ϯϬϬ

;Ϯ͕ϲϳϰ͕ϮϬϬͿ
Ϯϲϱ͕ϬϬϬ
ϭϱ͕ϰϬϬ
;ϭ͕ϬϬϬͿ
;ϭϲϳ͕ϮϬϬͿ
;ϭϲϴ͕ϱϬϬͿ
;ϲϭϬ͕ϬϬϬͿ
;Ψϯ͕ϯϰϬ͕ϱϬϬͿ

ΨϬ

ΨϬ

ΨϬ

tĂƐƚĞDĂŶĂŐĞŵĞŶƚĂŶĚZĂĚŝĂƚŝŽŶŽŶƚƌŽů
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐĨĞƌƐ
ůŽƐŝŶŐĂůĂŶĐĞ
tĂƐƚĞDĂŶĂŐĞŵĞŶƚĂŶĚZĂĚŝĂƚŝŽŶŽŶƚƌŽůdŽƚĂů

ϭ͕ϯϯϬ͕ϬϬϬ
;ϱ͕ϴϬϬͿ
;ϱϬϬ͕ϬϬϬͿ
ΨϴϮϰ͕ϮϬϬ

tĂƚĞƌYƵĂůŝƚǇ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
tĂƚĞƌYƵĂůŝƚǇdŽƚĂů

ϴϴϰ͕ϵϬϬ
ϵϬ͕ϮϬϬ
;ϳ͕ϴϬϬͿ
;ϳϱ͕ϬϬϬͿ
;ϳϳϮ͕ϵϬϬͿ
Ψϭϭϵ͕ϰϬϬ

ΨϬ

ΨϬ

ϴϴϰ͕ϵϬϬ
ϵϬ͕ϮϬϬ
;ϳ͕ϴϬϬͿ
;ϳϱ͕ϬϬϬͿ
;ϳϳϮ͕ϵϬϬͿ
Ψϭϭϵ͕ϰϬϬ

;Ψϯ͕ϭϭϯ͕ϮϬϬͿ

ΨϬ

Ψϱ͕ϬϬϬ͕ϬϬϬ

Ψϭ͕ϴϴϲ͕ϴϬϬ

ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇdŽƚĂů

ΨϬ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
Ϯϴ'ŽǀKĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ
KĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
KĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚdŽƚĂů
'ŽǀKĨĨŝĐĞŽĨŶĞƌŐǇĞǀĞůŽƉŵĞŶƚdŽƚĂů
ϮϴEĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
EZWĂƐƐdŚƌŽƵŐŚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
EZWĂƐƐdŚƌŽƵŐŚdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϳϱϬ͕ϬϬϬ
ϭϮϱ͕ϵϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ

;ϰϭ͕ϳϬϬͿ
ϭϯ͕ϱϬϬ
;ΨϮϴ͕ϮϬϬͿ

Ψϴϳϱ͕ϵϬϬ

Ψϭ͕ϬϬϬ͕ϬϬϬ

ϭ͕ϳϱϬ͕ϬϬϬ
ϭϮϱ͕ϵϬϬ
;ϰϭ͕ϳϬϬͿ
ϭϯ͕ϱϬϬ
Ψϭ͕ϴϰϳ͕ϳϬϬ

;ΨϮϴ͕ϮϬϬͿ

Ψϴϳϱ͕ϵϬϬ

Ψϭ͕ϬϬϬ͕ϬϬϬ

Ψϭ͕ϴϰϳ͕ϳϬϬ

;ϮϮϱ͕ϬϬϬͿ
;ΨϮϮϱ͕ϬϬϬͿ

ΨϬ

ΨϬ

;ϮϮϱ͕ϬϬϬͿ
;ΨϮϮϱ͕ϬϬϬͿ

ΨϬ

Ϯ͕ϲϬϬ͕ϬϬϬ
ϰ͕ϵϰϯ͕ϴϬϬ
;ϭ͕ϵϱϬ͕ϬϬϬͿ
Ψϱ͕ϱϵϯ͕ϴϬϬ

ΨϬ

ϭϵ͕ϴϬϬ͕ϬϬϬ
ϭϰ͕ϭϳϯ͕ϵϬϬ
;ϱ͕ϱϬϬ͕ϬϬϬͿ
ΨϮϴ͕ϰϳϯ͕ϵϬϬ

ΨϬ

ΨϬ

;ϵϴϱ͕ϳϬϬͿ
ϰϴϱ͕ϳϬϬ
ϳϲϭ͕ϭϬϬ
;ϯ͕ϭϬϬ͕ϬϬϬͿ
;ΨϮ͕ϴϯϴ͕ϵϬϬͿ

ϱϲϴ͕ϳϬϬ
Ψϱϲϴ͕ϳϬϬ

ΨϬ

ΨϬ

ϱϲϴ͕ϳϬϬ
Ψϱϲϴ͕ϳϬϬ

ϱ͕ϵϬϲ͕ϱϬϬ
Ψϱ͕ϵϬϲ͕ϱϬϬ

ΨϬ

ΨϬ

ϱ͕ϵϬϲ͕ϱϬϬ
Ψϱ͕ϵϬϲ͕ϱϬϬ

Ϯ͕ϲϬϬ͕ϬϬϬ
ϰ͕ϵϰϯ͕ϴϬϬ
;ϭ͕ϵϱϬ͕ϬϬϬͿ
ΨϮ͕ϵϵϯ͕ϴϬϬ

&ŽƌĞƐƚƌǇ͕&ŝƌĞĂŶĚ^ƚĂƚĞ>ĂŶĚƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&ŽƌĞƐƚƌǇ͕&ŝƌĞĂŶĚ^ƚĂƚĞ>ĂŶĚƐdŽƚĂů

ϭϵ͕ϴϬϬ͕ϬϬϬ
ϭϰ͕ϭϳϯ͕ϵϬϬ
;ϱ͕ϱϬϬ͕ϬϬϬͿ
ΨϮϴ͕ϰϳϯ͕ϵϬϬ

Kŝů͕'ĂƐĂŶĚDŝŶŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
Kŝů͕'ĂƐĂŶĚDŝŶŝŶŐdŽƚĂů

;ϱϬϬ͕ϬϬϬͿ
ϳϲϭ͕ϭϬϬ
;ϯ͕ϭϬϬ͕ϬϬϬͿ
;ΨϮ͕ϴϯϴ͕ϵϬϬͿ

ΨϮ͕ϲϬϬ͕ϬϬϬ

ΨϬ

;ϵϴϱ͕ϳϬϬͿ
ϵϴϱ͕ϳϬϬ














WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶdŽƚĂů
WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶĂƉŝƚĂů
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
WĂƌŬƐĂŶĚZĞĐƌĞĂƚŝŽŶĂƉŝƚĂůdŽƚĂů
^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƉĞĐŝĞƐWƌŽƚĞĐƚŝŽŶdŽƚĂů
hƚĂŚ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇdŽƚĂů

;ϯϬϬͿ
ϯϬϬ
;ϮϬϬ͕ϬϬϬͿ
;ΨϮϬϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

;ϯϬϬͿ
ϯϬϬ
;ϮϬϬ͕ϬϬϬͿ
;ΨϮϬϬ͕ϬϬϬͿ

ΨϬ

ϱ͕ϬϬϬ͕ϬϬϬ
ϰϴϭ͕ϰϬϬ
;ϮϮϴ͕ϰϬϬͿ
;ϲϬϬ͕ϬϬϬͿ
Ψϰ͕ϲϱϯ͕ϬϬϬ

ϱ͕ϬϬϬ͕ϬϬϬ
ϰϴϭ͕ϰϬϬ
;ϮϮϴ͕ϰϬϬͿ
;ϲϬϬ͕ϬϬϬͿ
;ΨϴϮϴ͕ϰϬϬͿ

Ψϱ͕ϰϴϭ͕ϰϬϬ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
tĂƚĞƌZĞƐŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
tĂƚĞƌZĞƐŽƵƌĐĞƐdŽƚĂů
tĂƚĞƌZŝŐŚƚƐ
ůŽƐŝŶŐĂůĂŶĐĞ
tĂƚĞƌZŝŐŚƚƐdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϰϬϬ͕ϬϬϬ
ϭ͕ϯϬϬ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů

Ϯ͕ϲϴϭ͕ϵϬϬ
;ϳ͕ϲϬϬ͕ϬϬϬͿ
;Ψϰ͕ϵϭϴ͕ϭϬϬͿ

Ψϭ͕ϳϬϬ͕ϬϬϬ

ΨϬ

ϰϬϬ͕ϬϬϬ
ϭ͕ϯϬϬ͕ϬϬϬ
Ϯ͕ϲϴϭ͕ϵϬϬ
;ϳ͕ϲϬϬ͕ϬϬϬͿ
;Ψϯ͕Ϯϭϴ͕ϭϬϬͿ

;ϱϬϬ͕ϬϬϬͿ
;ΨϱϬϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

;ϱϬϬ͕ϬϬϬͿ
;ΨϱϬϬ͕ϬϬϬͿ

ΨϬ

;ϳϲϬ͕ϬϬϬͿ
ϳϱϳ͕ϳϬϬ
;ϯϬϮ͕ϵϬϬͿ
;ϳϬϬ͕ϬϬϬͿ
;Ψϭ͕ϬϬϱ͕ϮϬϬͿ

ΨϬ

ϭϮϬ͕ϬϬϬ
Ϯϰ͕ϰϭϲ͕ϱϬϬ
;ϭ͕Ϭϭϳ͕ϳϬϬͿ
;ϭ͕ϮϴϬ͕ϬϬϬͿ
ΨϮϮ͕Ϯϯϴ͕ϴϬϬ

ΨϬ

ΨϬ

;ϲϰϵ͕ϰϬϬͿ
;ϲϰϵ͕ϰϬϬͿ
;Ψϭ͕Ϯϵϴ͕ϴϬϬͿ

Ψϯϰ͕ϯϭϱ͕ϲϬϬ

ΨϬ

Ψϱϴ͕ϭϰϴ͕ϳϬϬ

ϭ͕ϯϬϬ͕ϬϬϬ

ϱϬϬ͕ϬϬϬ

Ψϭ͕ϯϬϬ͕ϬϬϬ

ΨϱϬϬ͕ϬϬϬ

ϭ͕ϴϬϬ͕ϬϬϬ
ϱϲϰ͕ϴϬϬ
;Ϯ͕ϳϭϬ͕ϴϬϬͿ
;Ψϯϰϲ͕ϬϬϬͿ












tĂƚĞƌƐŚĞĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
tĂƚĞƌƐŚĞĚdŽƚĂů

;ϳϲϬ͕ϬϬϬͿ
ϳϲϬ͕ϬϬϬ
;ϯϬϮ͕ϵϬϬͿ
;ϳϬϬ͕ϬϬϬͿ
;Ψϭ͕ϬϬϮ͕ϵϬϬͿ

tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐdŽƚĂů

;ϭ͕Ϭϭϳ͕ϳϬϬͿ
;ϭ͕ϮϴϬ͕ϬϬϬͿ
;ΨϮ͕Ϯϵϳ͕ϳϬϬͿ

tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐĂƉŝƚĂů
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
tŝůĚůŝĨĞZĞƐŽƵƌĐĞƐĂƉŝƚĂůdŽƚĂů

;ϲϰϵ͕ϰϬϬͿ
;ϲϰϵ͕ϰϬϬͿ
;Ψϭ͕Ϯϵϴ͕ϴϬϬͿ

EĂƚƵƌĂůZĞƐŽƵƌĐĞƐdŽƚĂů

;Ϯ͕ϯϬϬͿ

;ΨϮ͕ϯϬϬͿ

ϭϮϬ͕ϬϬϬ
Ϯϰ͕ϰϭϲ͕ϱϬϬ

ΨϮϯ͕ϴϯϯ͕ϭϬϬ

ΨϮϰ͕ϱϯϲ͕ϱϬϬ










ϮϴWƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐKĨĨŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WƵďůŝĐ>ĂŶĚƐWŽůŝĐǇŽŽƌĚŝŶĂƚŝŶŐKĨĨŝĐĞdŽƚĂů

ϱϲϰ͕ϴϬϬ
;Ϯ͕ϳϭϬ͕ϴϬϬͿ
;ΨϮ͕ϭϰϲ͕ϬϬϬͿ

Ϯϴ^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐ
^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐdŽƚĂů

;ϯϰϲ͕ϯϬϬͿ
;Ψϯϰϲ͕ϯϬϬͿ

ΨϬ

ΨϬ

;ϯϰϲ͕ϯϬϬͿ
;Ψϯϰϲ͕ϯϬϬͿ

^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ>ĂŶĚƐdŽƚĂů

;Ψϯϰϲ͕ϯϬϬͿ

ΨϬ

ΨϬ

;Ψϯϰϲ͕ϯϬϬͿ

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϮϴŐƌŝĐƵůƚƵƌĞ
^ĂůŝŶŝƚǇKĨĨƐĞƚ&ƵŶĚ

dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ

ůŽƐŝŶŐĂůĂŶĐĞ
^ĂůŝŶŝƚǇKĨĨƐĞƚ&ƵŶĚdŽƚĂů

ΨϭϮ͕Ϭϵϭ͕ϱϬϬ

Ψϯϴ͕ϯϮϲ͕ϮϬϬ

Ψϲ͕ϱϬϬ͕ϬϬϬ

Ψϱϲ͕ϵϭϳ͕ϳϬϬ






ŐƌŝĐƵůƚƵƌĞdŽƚĂů

ϭ͕ϬϬϬ͕ϬϬϬ
;ϭϳ͕ϯϬϬͿ
;ϴϮ͕ϳϬϬͿ
ΨϵϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ϭ͕ϬϬϬ͕ϬϬϬ
;ϭϳ͕ϯϬϬͿ
;ϴϮ͕ϳϬϬͿ
ΨϵϬϬ͕ϬϬϬ

ΨϵϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϵϬϬ͕ϬϬϬ
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
ϮϴŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
,ĂǌĂƌĚŽƵƐ^ƵďƐƚĂŶĐĞDŝƚŝŐĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ĂǌĂƌĚŽƵƐ^ƵďƐƚĂŶĐĞDŝƚŝŐĂƚŝŽŶ&ƵŶĚdŽƚĂů
tĂƐƚĞdŝƌĞZĞĐǇĐůŝŶŐ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
tĂƐƚĞdŝƌĞZĞĐǇĐůŝŶŐ&ƵŶĚdŽƚĂů

ϭϳ͕ϲϬϬ
ϰϱϱ͕ϳϬϬ
;ϭ͕ϭϬϲ͕ϳϬϬͿ
;Ψϲϯϯ͕ϰϬϬͿ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

ΨϬ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

ϭϳ͕ϲϬϬ
ϰϱϱ͕ϳϬϬ
;ϭ͕ϭϬϲ͕ϳϬϬͿ
;Ψϲϯϯ͕ϰϬϬͿ

Ϯϭϵ͕ϯϬϬ
;ϰϮϮ͕ϲϬϬͿ
ϰϳϬ͕ϬϬϬ
ΨϮϲϲ͕ϳϬϬ

ΨϬ

ΨϬ

Ϯϭϵ͕ϯϬϬ
;ϰϮϮ͕ϲϬϬͿ
ϰϳϬ͕ϬϬϬ
ΨϮϲϲ͕ϳϬϬ

;ϮϬϬ͕ϬϬϬͿ
;ΨϮϬϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

;ϮϬϬ͕ϬϬϬͿ
;ΨϮϬϬ͕ϬϬϬͿ

;Ψϱϲϲ͕ϳϬϬͿ

ΨϬ

ΨϬ

;Ψϱϲϲ͕ϳϬϬͿ

ΨϬ

ϵϬϬ
ϲϬϬ
;ϭ͕ϱϬϬͿ
ΨϬ











tĂƐƚĞDĂŶĂŐĞŵĞŶƚĂŶĚZĂĚŝĂƚŝŽŶŽŶƚƌŽůǆƉĞŶĚĂďůĞ^ƉĞĐŝĂůZĞǀĞŶƵĞ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
tĂƐƚĞDĂŶĂŐĞŵĞŶƚĂŶĚZĂĚŝĂƚŝŽŶŽŶƚƌŽůǆƉ͘^Ɖ͘ZĞǀ͘&ƵŶĚdŽƚĂů
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇdŽƚĂů
ϮϴEĂƚƵƌĂůZĞƐŽƵƌĐĞƐ
h'^^ĂŵƉůĞ>ŝďƌĂƌǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
h'^^ĂŵƉůĞ>ŝďƌĂƌǇ&ƵŶĚdŽƚĂů
tŝůĚůĂŶĚ&ŝƌĞ^ƵƉƉƌĞƐƐŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
tŝůĚůĂŶĚ&ŝƌĞ^ƵƉƉƌĞƐƐŝŽŶ&ƵŶĚdŽƚĂů

ϵϬϬ
ϲϬϬ
;ϭ͕ϱϬϬͿ
ΨϬ

ΨϬ

ϲϭϱ͕ϬϬϬ
;ϭ͕ϬϬϬͿ
ϭ͕ϲϴϳ͕ϬϬϬ
ΨϮ͕ϯϬϭ͕ϬϬϬ

ΨϬ

ΨϬ

ϲϭϱ͕ϬϬϬ
;ϭ͕ϬϬϬͿ
ϭ͕ϲϴϳ͕ϬϬϬ
ΨϮ͕ϯϬϭ͕ϬϬϬ

ΨϮ͕ϯϬϭ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϮ͕ϯϬϭ͕ϬϬϬ

ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů

ΨϮ͕ϲϯϰ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϮ͕ϲϯϰ͕ϯϬϬ

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϮϴŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
'&ZͲŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'&ZͲŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇdŽƚĂů

ϭ͕ϳϮϰ͕ϮϬϬ
Ψϭ͕ϳϮϰ͕ϮϬϬ

ΨϬ

ΨϬ

ϭ͕ϳϮϰ͕ϮϬϬ
Ψϭ͕ϳϮϰ͕ϮϬϬ

Ψϭ͕ϳϮϰ͕ϮϬϬ

ΨϬ

ΨϬ

Ψϭ͕ϳϮϰ͕ϮϬϬ


EĂƚƵƌĂůZĞƐŽƵƌĐĞƐdŽƚĂů












ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇdŽƚĂů
ϮϴZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲEZ
ŽŶǀĞƌƐŝŽŶƚŽůƚĞƌŶĂƚŝǀĞ&ƵĞů'ƌĂŶƚWƌŽŐƌĂŵ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŽŶǀĞƌƐŝŽŶƚŽůƚĞƌŶĂƚŝǀĞ&ƵĞů'ƌĂŶƚWƌŽŐƌĂŵ&ƵŶĚdŽƚĂů

ϵϬϬ
;ϭ͕ϱϬϬͿ
ϯ͕ϭϬϬ
ΨϮ͕ϱϬϬ

ΨϬ

ΨϬ

ϵϬϬ
;ϭ͕ϱϬϬͿ
ϯ͕ϭϬϬ
ΨϮ͕ϱϬϬ

ΨϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

ΨϬ

ϱϬϬ͕ϬϬϬ
ΨϱϬϬ͕ϬϬϬ

ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲEZdŽƚĂů

ΨϮ͕ϱϬϬ

ΨϱϬϬ͕ϬϬϬ

ΨϬ

ΨϱϬϮ͕ϱϬϬ

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů

Ψϭ͕ϳϮϲ͕ϳϬϬ

ΨϱϬϬ͕ϬϬϬ

ΨϬ

ΨϮ͕ϮϮϲ͕ϳϬϬ

'&ZͲZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'&ZͲZĂŶŐĞůĂŶĚ/ŵƉƌŽǀĞŵĞŶƚĐĐŽƵŶƚdŽƚĂů
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^͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϮϴŐƌŝĐƵůƚƵƌĞ
YƵĂůŝĨŝĞĚWƌŽĚƵĐƚŝŽŶŶƚĞƌƉƌŝƐĞ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
YƵĂůŝĨŝĞĚWƌŽĚƵĐƚŝŽŶŶƚĞƌƉƌŝƐĞ&ƵŶĚdŽƚĂů
ŐƌŝĐƵůƚƵƌĞdŽƚĂů
ϮϴŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ
t^&ͲƌŝŶŬŝŶŐtĂƚĞƌ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
t^&ͲƌŝŶŬŝŶŐtĂƚĞƌdŽƚĂů
t^&ͲtĂƚĞƌYƵĂůŝƚǇ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
t^&ͲtĂƚĞƌYƵĂůŝƚǇdŽƚĂů
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇdŽƚĂů
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů

 'ƌĂŶĚdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

ϵϬϬ͕ϬϬϬ
ΨϵϬϬ͕ϬϬϬ

ΨϬ

ϵϬϬ͕ϬϬϬ
ΨϵϬϬ͕ϬϬϬ

ΨϬ

ΨϵϬϬ͕ϬϬϬ

ΨϬ

ΨϵϬϬ͕ϬϬϬ

ΨϬ

ϭ͕ϮϬϬ͕ϬϬϬ
;ϱ͕ϲϭϴ͕ϱϬϬͿ
Ϯ͕ϮϮϭ͕ϰϬϬ
ϯ͕ϴϴϲ͕ϬϬϬ
Ψϭ͕ϲϴϴ͕ϵϬϬ

ϭ͕ϮϬϬ͕ϬϬϬ
;ϱ͕ϲϭϴ͕ϱϬϬͿ
Ϯ͕ϮϮϭ͕ϰϬϬ
ϯ͕ϴϴϲ͕ϬϬϬ
Ψϭ͕ϲϴϴ͕ϵϬϬ

ΨϬ

ϵ͕ϲϴϲ͕ϬϬϬ
;ϭϬ͕ϰϯϯ͕ϲϬϬͿ
ϯ͕ϭϮϬ͕ϬϬϬ
ϱ͕ϮϬϯ͕ϬϬϬ
Ψϳ͕ϱϳϱ͕ϰϬϬ

ΨϬ

ΨϬ

ϵ͕ϲϴϲ͕ϬϬϬ
;ϭϬ͕ϰϯϯ͕ϲϬϬͿ
ϯ͕ϭϮϬ͕ϬϬϬ
ϱ͕ϮϬϯ͕ϬϬϬ
Ψϳ͕ϱϳϱ͕ϰϬϬ

Ψϵ͕Ϯϲϰ͕ϯϬϬ

ΨϬ

ΨϬ

Ψϵ͕Ϯϲϰ͕ϯϬϬ

Ψϵ͕Ϯϲϰ͕ϯϬϬ

ΨϵϬϬ͕ϬϬϬ

ΨϬ

ΨϭϬ͕ϭϲϰ͕ϯϬϬ

ΨϮϱ͕ϳϭϲ͕ϴϬϬ

Ψϯϵ͕ϳϮϲ͕ϮϬϬ

Ψϲ͕ϱϬϬ͕ϬϬϬ

Ψϳϭ͕ϵϰϯ͕ϬϬϬ
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/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ŽŶŶĞǀŝůůĞ^Ăůƚ&ůĂƚƐZĞƐƚŽƌĂƚŝŽŶWƌŽũĞĐƚ
ĞĚĂƌsĂůůĞǇtĂƚĞƌŽŶƐĞƌǀ͘Θ^ƵƉƉůǇ^ƚƵĚǇ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ

ŐĞŶĐǇEĂŵĞ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ

Žŵŵ͘ĨŽƌ^ƚĞǁĂƌĚ͘ŽĨWƵďůŝĐ>ĂŶĚƐdĞĐŚ͘Žƌƌ͘
Žŵŵ͘ĨŽƌ^ƚĞǁĂƌĚ͘ŽĨWƵďůŝĐ>ĂŶĚƐdĞĐŚ͘Žƌƌ͘

EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ

ŽƌƌĞĐƚŝŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞĨŽƌ/^&
ŽƌƌĞĐƚŝŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞĨŽƌ/^&

EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ

ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ&ƵŶĚŝŶŐdĞĐŚ͘Žƌƌ͘
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ&ƵŶĚŝŶŐdĞĐŚ͘Žƌƌ͘
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ&ƵŶĚŝŶŐdĞĐŚ͘Žƌƌ͘
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ&ƵŶĚŝŶŐdĞĐŚ͘Žƌƌ͘

ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ
ŶǀŝƌŽYƵĂůŝƚǇ

&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲEZ
&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲEZ

EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ

&ŝƌĞ^ƵƉƉƌĞƐƐŝŽŶĂŶĚZĞŚĂďŝůŝƚĂƚŝŽŶŽƐƚƐ
,͘͘ϯϱϳ͕ZĞƉůĂĐĞtŽŽĚĂŶĚ&ŝƌĞƉůĂĐĞƐ
/ŶǀĂƐŝǀĞ^ƉĞĐŝĞƐDŝƚŝŐĂƚŝŽŶ&ƵŶĚ/ŶĐƌĞĂƐĞ
/ƐŽƚŽƉĞƐZĞƐĞĂƌĐŚĞŶƚĞƌ
>ĂƉƐŝŶŐĂůĂŶĐĞƌƌŽƌŽƌƌĞĐƚŝŽŶ
>ĂƌŐĞ^ĐĂůĞdƌƵĐŬWƵƌĐŚĂƐĞ
DŽǀŝŶŐ'/WƉƉƌ͘ƚŽƚŚĞŽƌƌĞĐƚ>ŝŶĞ/ƚĞŵ
DŽǀŝŶŐ'/WƉƉƌ͘ƚŽƚŚĞŽƌƌĞĐƚ>ŝŶĞ/ƚĞŵ

EĂƚƵƌĂůZĞƐ
ŶǀŝƌŽYƵĂůŝƚǇ
ŐƌŝĐƵůƚƵƌĞ
ŶĞƌŐǇĞǀĞů
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ

DƵĚĚǇƌĞĞŬ/ƌƌŝŐĂƚŝŽŶŽŵƉĂŶǇWŝƉĞůŝŶĞ
KůǇŵƉŝĐͲĂůŝďĞƌ^ŬĂƚĞďŽĂƌĚWĂƌŬ
WƌĞĚĂƚŽƌŽŶƚƌŽů^ƚĂĨĨ/ŶĐƌĞĂƐĞ
Z͘^͘Ϯϰϳϳ>ŝƚŝŐĂƚŝŽŶŽƐƚ^ŚĂƌŝŶŐ
Z͘^͘Ϯϰϳϳ>ŝƚŝŐĂƚŝŽŶŽƐƚ^ŚĂƌŝŶŐ

EĂƚƵƌĂůZĞƐ
ŐƌŝĐƵůƚƵƌĞ
ŐƌŝĐƵůƚƵƌĞ
WƵďůŝĐ>ĂŶĚƐKĨĐ
WƵďůŝĐ>ĂŶĚƐKĨĐ

ZĞĚƵĐƚŝŽŶŽĨZĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ
ZĞŐƵůĂƚŽƌǇDĂŶĂŐĞŵĞŶƚŽŵƉƵƚĞƌ^ǇƐƚĞŵ
ZĞŝŵď͘ĨŽƌŽƵŐĂƌĂŶĚĞĂƌ>ŝǀĞƐƚŽĐŬĂŵĂŐĞƐ
ZĞŝŵďƵƌƐŝŶŐƚŚĞ'ĞŶĞƌĂů&ƵŶĚ
ZĞŝŵďƵƌƐŝŶŐƚŚĞ'ĞŶĞƌĂů&ƵŶĚ

EĂƚƵƌĂůZĞƐ
ŐƌŝĐƵůƚƵƌĞ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ

ZĞƐƚƌ͘ĐĐƚZĞĚƵĐƚ͘ƵĞƚŽ/ŶƐƵĨĨŝĐŝĞŶƚ&ƵŶĚƐ
ZĞƐƚƌ͘ĐĐƚZĞĚƵĐƚ͘ƵĞƚŽ/ŶƐƵĨĨŝĐŝĞŶƚ&ƵŶĚƐ

ŐƌŝĐƵůƚƵƌĞ
EĂƚƵƌĂůZĞƐ

^ƚƌŝƉƉĞƌtĞůůWĞƚƌŽůĞƵŵsŝŽůĂƚŝŽŶƐĐƌŽǁƉƉƌ͘
dŚĞZƵƌĂůWŽůŝĐǇĂŶĚWƵďůŝĐ>ĂŶĚƐ/ŶƐƚŝƚƵƚĞ;ZWW>Ϳ
dƌĂŶƐŵŝƐƐŝŽŶ>ŝŶĞ^ƚƵĚǇ
h'^/ŶĐƌĞĂƐĞŽŶƚƌĂĐƚZĞǀĞŶƵĞ
hŶƵƐĞĚΨĨŽƌŽŵŵ͘ůĂƵƐĞ>ĞŐĂůŚĂůůĞŶŐĞ
hƚĂŚŽĂůƚŽ,ŝŐŚͲsĂůƵĞWƌŽĚƵĐƚƐ
hƚĂŚŽƵŶƚǇtŝůĚĨŝƌĞZĞŚĂďŝůŝƚĂƚŝŽŶ
tĂƚĞƌĂŶŬŝŶŐ
tŝůĚ,ŽƌƐĞĂŶĚƵƌƌŽDĂŶĂŐĞŵĞŶƚ

ŶĞƌŐǇĞǀĞů
WƵďůŝĐ>ĂŶĚƐKĨĐ
ŶĞƌŐǇĞǀĞů
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
ŶĞƌŐǇĞǀĞů
EĂƚƵƌĂůZĞƐ
EĂƚƵƌĂůZĞƐ
WƵďůŝĐ>ĂŶĚƐKĨĐ




















>ŝŶĞ/ƚĞŵEĂŵĞ
hƚĂŚ'ĞŽů^ƵƌǀĞǇ
EZWĂƐƐdŚƌŽƵŐŚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
WůĂŶƚ/ŶĚƵƐƚƌǇ
WůĂŶƚ/ŶĚƵƐƚƌǇ
ZĞŐƵů^ǀĐƐ
ZĞŐƵů^ǀĐƐ

ŝůů

/ƚĞŵη

&ƵŶĚ

^͘͘Ϯ
ϵϭ
'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϴϴ
'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϴϬ
ĞĚ͘ƌĞĚŝƚϭǆ
^͘͘Ϯ
ϴϬ
&ĞĚĞƌĂůϭǆ
^͘͘Ϯ
ϴϬ
'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϴϮ
ĞĚ͘ƌĞĚŝƚϭǆ
^͘͘Ϯ
ϴϮ
'ĞŶĞƌĂůϭǆ
^͘͘Ϯ
ϴϱ
&ĞĚĞƌĂůϭǆ
^͘͘Ϯ
ϴϱ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ŚĞŵŝƐƚƌǇ>ĂďZĞĂůůŽĐĂƚŝŽŶ
tĂƚĞƌŚƐĞĚ
^͘͘ϱ
Ϯϴ
'ĞŶĞƌĂůϭǆ
tĂƚĞƌŚƐĞĚ
^͘͘ϱ
Ϯϴ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕Žŵŵ͘ĨŽƌ^ƚĞǁĂƌĚ͘ŽĨWƵďůŝĐ>ĂŶĚƐdĞĐŚ͘Žƌƌ͘
^ƉĞĐŝĞƐWƌŽƚĞĐƚ
^͘͘Ϯ
ϵϬ
'ĞŶĞƌĂůϭǆ
^ƉĞĐŝĞƐWƌŽƚĞĐƚ
^͘͘Ϯ
ϵϬ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕ŽƌƌĞĐƚŝŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞĨŽƌ/^&
ŝƌYƵĂůŝƚǇ
^͘͘ϱ
ϭϬ
'ĞŶĞƌĂůϭǆ
ŝǀŽĨtĂƐƚĞDŐƚ
^͘͘ϱ
ϭϱ
ZĞƐƚƌŝĐƚĞĚϭǆ
ǆĞĐŝƌKĨĨŝĐĞ
^͘͘ϱ
ϭϰ
'ĞŶĞƌĂůϭǆ
ǆĞĐŝƌKĨĨŝĐĞ
^͘͘ϱ
ϭϰ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ&ƵŶĚŝŶŐdĞĐŚ͘Žƌƌ͘
tĂƚĞƌZĞƐŽƵƌĐĞƐ
^͘͘Ϯ
ϵϮ
&ĞĚĞƌĂůϭǆ
tŝůĚůŝĨĞZĞƐ
^͘͘Ϯ
ϵϰ
&ĞĚĞƌĂůϭǆ
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů'ƌĂŶƚƐ/ŶĐƌĞĂƐĞƐͲEZ
&&^>
^͘͘ϱ
ϮϬ
'ĞŶĞƌĂůϭǆ
ŝƌYƵĂůŝƚǇ
,͘͘ϯϱϳ
ϭ
'ĞŶĞƌĂůϭǆ
/ŶǀĂƐŝǀĞ^ƉDŝƚ
^͘͘Ϯ
ϴϭ
ZĞƐƚƌŝĐƚĞĚϭǆ
ŶĞƌŐǇĞǀĞů
^͘͘ϯ
ϰϯ
'ĞŶĞƌĂůϭǆ
WůĂŶƚ/ŶĚƵƐƚƌǇ
^͘͘Ϯ
ϴϮ
'ĞŶĞƌĂůϭǆ
ZĞŐƵů^ǀĐƐ
^͘͘Ϯ
ϴϱ
ĞĚ͘ƌĞĚŝƚϭǆ
WůĂŶƚ/ŶĚƵƐƚƌǇ
^͘͘Ϯ
ϴϮ
'ĞŶĞƌĂůϭǆ
ZĂŶŐĞůĂŶĚ/ŵƉƌŽǀ
^͘͘Ϯ
ϴϰ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕DŽǀŝŶŐ'/WƉƉƌ͘ƚŽƚŚĞŽƌƌĞĐƚ>ŝŶĞ/ƚĞŵ
EZWĂƐƐdŚƌŽƵŐŚ
^͘͘Ϯ
ϴϴ
'ĞŶĞƌĂůϭǆ
^ƚĂƚĞ&ĂŝƌŽƌƉ
^͘͘Ϯ
ϴϲ
'ĞŶĞƌĂůϭǆ
WƌĞĚŶŝŵĂůƚƌů
^͘͘Ϯ
ϴϯ
'ĞŶĞƌĂůϭǆ
W>WK
^͘͘Ϯ
ϵϱ
'ĞŶĞƌĂůϭǆ
W>WK
^͘͘ϯ
ϰϱ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕Z͘^͘Ϯϰϳϳ>ŝƚŝŐĂƚŝŽŶŽƐƚ^ŚĂƌŝŶŐ
tĂƚĞƌŚƐĞĚ
^͘͘Ϯ
ϵϯ
ZĞƐƚƌŝĐƚĞĚϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϴϬ
ĞĚ͘ƌĞĚŝƚϭǆ
tŝůĚůŝĨĞZĞƐ
^͘͘Ϯ
ϵϰ
ZĞƐƚƌŝĐƚĞĚϭǆ
Kŝů'ĂƐΘDŝŶŝŶŐ
^͘͘Ϯ
ϴϵ
'ĞŶĞƌĂůϭǆ
Kŝů'ĂƐΘDŝŶŝŶŐ
^͘͘Ϯ
ϴϵ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕ZĞŝŵďƵƌƐŝŶŐƚŚĞ'ĞŶĞƌĂů&ƵŶĚ
ŶŝŵĂů,ĞĂůƚŚ
^͘͘ϱ
Ϯ
ZĞƐƚƌŝĐƚĞĚϭǆ
Kŝů'ĂƐΘDŝŶŝŶŐ
^͘͘ϱ
Ϯϭ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕ZĞƐƚƌ͘ĐĐƚZĞĚƵĐƚ͘ƵĞƚŽ/ŶƐƵĨĨŝĐŝĞŶƚ&ƵŶĚƐ
ŶĞƌŐǇĞǀĞů
^͘͘Ϯ
ϴϳ
ZĞƐƚƌŝĐƚĞĚϭǆ
W>WK
^͘͘Ϯ
ϵϱ
'ĞŶĞƌĂůϭǆ
ŶĞƌŐǇĞǀĞů
^͘͘Ϯ
ϴϳ
'ĞŶĞƌĂůϭǆ
hƚĂŚ'ĞŽů^ƵƌǀĞǇ
^͘͘Ϯ
ϵϭ
ĞĚ͘ƌĞĚŝƚϭǆ
EZWĂƐƐdŚƌŽƵŐŚ
^͘͘Ϯ
ϴϴ
'ĞŶĞƌĂůϭǆ
ŶĞƌŐǇĞǀĞů
^͘͘Ϯ
ϴϳ
'ĞŶĞƌĂůϭǆ
EZWĂƐƐdŚƌŽƵŐŚ
^͘͘Ϯ
ϴϴ
'ĞŶĞƌĂůϭǆ
tĂƚĞƌZĞƐŽƵƌĐĞƐ
^͘͘Ϯ
ϵϮ
'ĞŶĞƌĂůϭǆ
W>WK
^͘͘Ϯ
ϵϱ
'ĞŶĞƌĂůϭǆ

ŵŽƵŶƚ
ϱ͕ϬϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
;ϭϰϭ͕ϱϬϬͿ
;ϭ͕ϲϬϬͿ
;ϳϰϯ͕ϱϬϬͿ
ϭϰϭ͕ϱϬϬ
ϯϰϯ͕ϯϬϬ
ϭ͕ϲϬϬ
ϰϬϬ͕ϮϬϬ
ΨϬ
;ϳϲϬ͕ϬϬϬͿ
ϳϲϬ͕ϬϬϬ
ΨϬ
;ϯϬϬͿ
ϯϬϬ
ΨϬ
ϵϱϬ͕ϬϬϬ
ϭ͕ϯϯϬ͕ϬϬϬ
;Ϯ͕ϲϳϰ͕ϮϬϬͿ
Ϯϲϱ͕ϬϬϬ
;ΨϭϮϵ͕ϮϬϬͿ
ϭ͕ϯϬϬ͕ϬϬϬ
Ϯϰ͕ϰϭϲ͕ϱϬϬ
ΨϮϱ͕ϳϭϲ͕ϱϬϬ
ϭϵ͕ϴϬϬ͕ϬϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
ϳϱϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
;ϲϮ͕ϱϬϬͿ
Ϯϲϳ͕ϮϬϬ
;ϱϬϬ͕ϬϬϬͿ
ϱϬϬ͕ϬϬϬ
ΨϬ
ϱϬϬ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
ϴϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ
;Ϯ͕ϯϬϬͿ
ϱϬϬ͕ϬϬϬ
ϭϮϬ͕ϬϬϬ
;ϵϴϱ͕ϳϬϬͿ
ϵϴϱ͕ϳϬϬ
ΨϬ
;ϲϱϮ͕ϵϬϬͿ
;ϱϬϬ͕ϬϬϬͿ
;Ψϭ͕ϭϱϮ͕ϵϬϬͿ
ϭϮϱ͕ϵϬϬ
ϯϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϰϴϭ͕ϰϬϬ
;ϭ͕ϲϱϬ͕ϬϬϬͿ
ϱϬϬ͕ϬϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
ϰϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
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 dĂďůĞϮͲ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů






/ƚĞŵEĂŵĞ
tŽůĨĞůŝƐƚŝŶŐ
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
dĞĐŚ͗ĚũƵƐƚĞĚdǆĨƌĨƌŽŵDŝŶĞƌĂůŽŶƵƐĐĐƚ
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
DĞĚŝĐĂůĂŶŶĂďŝƐ/ŵƉůĞŵĞŶƚĂƚŝŽŶ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇ&ƵŶĚŝŶŐdĞĐŚ͘Žƌƌ͘
DŽǀŝŶŐ'/WƉƉƌ͘ƚŽƚŚĞŽƌƌĞĐƚ>ŝŶĞ/ƚĞŵ
'ƌĂŶĚdŽƚĂů

ŐĞŶĐǇEĂŵĞ
EĂƚƵƌĂůZĞƐ

>ŝŶĞ/ƚĞŵEĂŵĞ
EZWĂƐƐdŚƌŽƵŐŚ

ŝůů
^͘͘Ϯ

/ƚĞŵη
&ƵŶĚ
ϴϴ
'ĞŶĞƌĂůϭǆ

ŵŽƵŶƚ
ϱϬϬ͕ϬϬϬ

EĂƚƵƌĂůZĞƐ

tůĚ&ŝƌĞ^ƵƉƉ

^͘͘ϱ

ϯϵ

ZĞƐƚƌŝĐƚĞĚϭǆ

ϲϭϱ͕ϬϬϬ

ŐƌŝĐƵůƚƵƌĞ

YƵĂů͘WƌŽĚ͘Ŷƚ͘&ƵŶĚ

^͘͘Ϯ

ϭϬϵ

'ĞŶĞƌĂůϭǆ

ϵϬϬ͕ϬϬϬ

ŶǀŝƌŽYƵĂůŝƚǇ
ZĞƐƚĐyĨƌEZ

'&ZͲŶǀYƵĂůŝƚǇ
ZĂŶŐĞůŶĚ/ŵƉĐ

^͘͘ϱ
^͘͘Ϯ

ϰϮ
ϭϭϲ

'ĞŶĞƌĂůϭǆ
'ĞŶĞƌĂůϭǆ

ϭ͕ϳϮϰ͕ϮϬϬ
ϱϬϬ͕ϬϬϬ
Ψϲϳ͕Ϭϴϯ͕ϯϬϬ
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Wç ½®  çã ®ÊÄ 

ƉƉƌŽƉƌŝĂƟŽŶƐ^ƵďĐŽŵŵŝƩĞĞ
^ĞŶĂƚŽƌƐ

ZĞƉƌĞƐĞŶƚĂƟǀĞƐ

>ǇůĞ,ŝůůǇĂƌĚ͕ŚĂŝƌ
>ŝŶĐŽůŶ&ŝůůŵŽƌĞ
ŶŶDŝůůŶĞƌ
<ĂƚŚůĞĞŶZŝĞďĞ
:ĞƌƌǇ^ƚĞǀĞŶƐŽŶ
ZŽŶĂůĚtŝŶƚĞƌƚŽŶ





^ƚĞǀĞůŝĂƐŽŶ͕ŚĂŝƌ
^ƚĞǀĞtĂůĚƌŝƉ͕sŝĐĞͲŚĂŝƌ
:ŽĞůƌŝƐĐŽĞ
&ƌĂŶĐŝƐ'ŝďƐŽŶ
ƌĂŝŐ,Ăůů
ĂŶ:ŽŚŶƐŽŶ
ƌĂĚůĞǇ>ĂƐƚ
<ĂƌŝĂŶŶĞ>ŝƐŽŶďĞĞ
:ĞīĞƌƐŽŶDŽƐƐ
DĂƌŝĞWŽƵůƐŽŶ
^ƵƐĂŶWƵůƐŝƉŚĞƌ
>ŽǁƌǇ^ŶŽǁ
ZŽďĞƌƚ^ƉĞŶĚůŽǀĞ

^ƚĂī
ĞŶ>ĞŝƐŚŵĂŶ
ŵŝůǇtŝůůŝƐ
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Public Education























^hKDD/ddKsZs/t

dŚĞWƵďůŝĐĚƵĐĂƚŝŽŶ;WͿƉƉƌŽƉƌŝĂƚŝŽŶƐ
^ƵďĐŽŵŵŝƚƚĞĞƌĞǀŝĞǁƐĂŶĚĂƉƉƌŽǀĞƐďƵĚŐĞƚ
ƉƌŽŐƌĂŵƐƚŚĂƚƐƵƉƉŽƌƚƚŚĞŽƉĞƌĂƚŝŽŶŽĨhƚĂŚ͛ƐƉƵďůŝĐ
ƐĐŚŽŽůƐ͘>ŽĐĂůĚƵĐĂƚŝŽŶŐĞŶĐŝĞƐ;>ƐͿŽǀĞƌƐĞĞƚŚĞ
ĚŝƌĞĐƚŽƉĞƌĂƚŝŽŶĂŶĚŵĂŝŶƚĞŶĂŶĐĞŽĨƚŚĞƉƵďůŝĐ
ƐĐŚŽŽůƐĂŶĚŝŶĐůƵĚĞϰϭƐĐŚŽŽůĚŝƐƚƌŝĐƚƐĂŶĚƌŽƵŐŚůǇ
ϭϯϬĐŚĂƌƚĞƌƐĐŚŽŽůƐ͘dŚĞ^ƵďĐŽŵŵŝƚƚĞĞĂůƐŽ
ĞǆĂŵŝŶĞƐĨƵŶĚŝŶŐĨŽƌĂŐĞŶĐŝĞƐƚŚĂƚƉƌŽǀŝĚĞ
ƐƚĂƚĞǁŝĚĞĂĚŵŝŶŝƐƚƌĂƚŝŽŶĂŶĚƐƵƉƉŽƌƚĨŽƌƚŚĞƉƵďůŝĐ
ĞĚƵĐĂƚŝŽŶƐǇƐƚĞŵ͘

&Žƌ&zϮϬϮϬ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚĂƚŽƚĂůŽĨ
ĂƉƉƌŽǆŝŵĂƚĞůǇΨϱ͘ϴďŝůůŝŽŶĨŽƌƉƵďůŝĐĞĚƵĐĂƚŝŽŶ͕
ǁŚŝĐŚŝƐĂŶŝŶĐƌĞĂƐĞŽĨΨϰϰϳ͘ϲŵŝůůŝŽŶŽǀĞƌƚŚĞ
&zϮϬϭϵZĞǀŝƐĞĚĂƉƉƌŽƉƌŝĂƚŝŽŶ͘KĨƚŚĞƚŽƚĂůĂŵŽƵŶƚ͕
ĂƉƉƌŽǆŝŵĂƚĞůǇΨϯ͘ϴďŝůůŝŽŶĐŽŵĞƐĨƌŽŵƚŚĞ'ĞŶĞƌĂů͕
ĚƵĐĂƚŝŽŶ͕ĂŶĚhŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚƐ͕ƌĞƉƌĞƐĞŶƚŝŶŐ
ĂŶŝŶĐƌĞĂƐĞŽĨΨϮϯϮ͘ϴŵŝůůŝŽŶŽǀĞƌƚŚĞ&zϮϬϭϵ
ZĞǀŝƐĞĚĂƉƉƌŽƉƌŝĂƚŝŽŶ͘

/ŶƚĞƌŵƐŽĨƉĞƌĐĞŶƚĂŐĞĐŚĂŶŐĞ͕ƚŚĞ&zϮϬϮϬ
ĂƉƉƌŽƉƌŝĂƚŝŽŶŝƐĂƉƉƌŽǆŝŵĂƚĞůǇϴ͘ϰƉĞƌĐĞŶƚĂďŽǀĞ
ƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚĂƉƉƌŽƉƌŝĂƚŝŽŶĂŶĚ͘dŚĞ&zϮϬϮϬ
ƐƚĂƚĞĨƵŶĚĂƉƉƌŽƉƌŝĂƚŝŽŶŝƐĂďŽƵƚϲ͘ϱƉĞƌĐĞŶƚĂďŽǀĞ
ƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚĂƉƉƌŽƉƌŝĂƚŝŽŶ͘/ŶĐůƵĚŝŶŐƚŚĞ
ƐƚĂƚĞƌĞƐƚƌŝĐƚĞĚĨƵŶĚƐŵĞŶƚŝŽŶĞĚůĂƚĞƌŝŶƚŚŝƐƐĞĐƚŝŽŶ
;ŝ͘Ğ͘>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚ͕dĞĂĐŚĞƌĂŶĚ
^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ͕ĂŶĚƚŚĞDŝŶŝŵƵŵĂƐŝĐ
'ƌŽǁƚŚĐĐŽƵŶƚͿ͕ƚŽƚĂůƐƚĂƚĞĨƵŶĚƐƚŽƉƵďůŝĐ
ĞĚƵĐĂƚŝŽŶŝŶĐƌĞĂƐĞĚďǇϳ͘ϭƉĞƌĐĞŶƚĂďŽǀĞƚŚĞ
&zϮϬϭϵZĞǀŝƐĞĚĂƉƉƌŽƉƌŝĂƚŝŽŶ͘





 DK'ZW,/^ 
x

x

^ƚƵĚĞŶƚŶƌŽůůŵĞŶƚ ϭ ͲͲ hƚĂŚ͛ƐƉƵďůŝĐƐĐŚŽŽůƐ
ĞŶƌŽůůĞĚϲϱϵ͕ϰϯϴƐƚƵĚĞŶƚƐŝŶĨĂůůϮϬϭϴ;&zϮϬϭϵͿ͘
WƌŽũĞĐƚŝŽŶƐŝŶĚŝĐĂƚĞƚŚĂƚĂŶĂĚĚŝƚŝŽŶĂůϲ͕ϳϱϬ
ƐƚƵĚĞŶƚƐǁŝůůĞŶƌŽůůŝŶĨĂůůϮϬϭϵ;&zϮϬϮϬͿ͕ĨŽƌĂ
ƚŽƚĂůŽĨϲϲϲ͕ϭϴϴ͘dŚŝƐƌĞƉƌĞƐĞŶƚƐĂŶŝŶĐƌĞĂƐĞŽĨ
ϭ͘ϬϮƉĞƌĐĞŶƚ͘
^ĐŚŽŽůWĞƌƐŽŶŶĞů ϮͲͲ/Ŷ&zϮϬϭϴ͕>Ɛ
ĞŵƉůŽǇĞĚϲϮ͕ϭϮϮĨƵůůͲƚŝŵĞĞƋƵŝǀĂůĞŶƚ;&dͿ
ĞŵƉůŽǇĞĞƐŝŶƚŚĞĨŽůůŽǁŝŶŐĐĂƚĞŐŽƌŝĞƐ͗
Ȉ ůĂƐƐƌŽŽŵƚĞĂĐŚĞƌƐʹϮϵ͕ϭϴϴ͖
Ȉ KƚŚĞƌ>ŝĐĞŶƐĞĚĚƵĐĂƚŽƌƐ;ĐŽƵŶƐĞůŽƌƐ͕
ƚĞĂĐŚĞƌůĞĂĚĞƌƐ͕ĂĚŵŝŶŝƐƚƌĂƚŽƌƐ͕ĞƚĐ͘Ϳʹ
ϲ͕ϲϯϭ͖ĂŶĚ
Ȉ ŝƐƚƌŝĐƚĂŶĚƐĐŚŽŽůůĞǀĞůƵŶůŝĐĞŶƐĞĚ
ĞŵƉůŽǇĞĞƐ;ĂĚŵŝŶŝƐƚƌĂƚŽƌƐ͕ƐƵƉƉŽƌƚƐƚĂĨĨ͕
ƉĂƌĂƉƌŽĨĞƐƐŝŽŶĂůƐ͕ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ͘
ƉĞƌƐŽŶŶĞů͕ĨŽŽĚƐĞƌǀŝĐĞ͕ƐĐŚŽŽůŶƵƌƐĞƐ͕ĞƚĐ͘Ϳ
ʹϮϲ͕ϯϬϯ͘




dŚĞƐĞŶƵŵďĞƌƐĚŽŶŽƚŝŶĐůƵĚĞƐƚĂƚĞͲůĞǀĞů&dƐ͕ǁŚŽ
ĂƌĞĞŵƉůŽǇĞĚďǇƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ͘^ƚĂƚĞ
&dĐŽƵŶƚƐĂƌĞĂǀĂŝůĂďůĞŝŶƚŚĞďƵĚŐĞƚĚĞƚĂŝůƚĂďůĞƐ
ĨŽůůŽǁŝŶŐƚŚŝƐƐƵŵŵĂƌǇ͘




Z ^dZ/d ^ dd & hE^ 




dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞƐƌĞǀĞŶƵĞĨƌŽŵƚŚĞ
'ĞŶĞƌĂů&ƵŶĚĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚŝŶƚŽŵƵůƚŝƉůĞ
ƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚƐĞĂĐŚǇĞĂƌ͘dŚĞƐĞƌĞƐƚƌŝĐƚĞĚ









ϭ
^ƚƵĚĞŶƚŶƌŽůůŵĞŶƚĂƚĂ^ŽƵƌĐĞ͗ŽŵŵŽŶĂƚĂ
ŽŵŵŝƚƚĞĞ͕ŶƌŽůůŵĞŶƚƐƚŝŵĂƚĞƐĂŶĚWƌŽũĞĐƚŝŽŶƐ͕
KĐƚŽďĞƌϮϬϭϴ͘


Ϯ

^ĐŚŽŽůWĞƌƐŽŶŶĞůĂƚĂ^ŽƵƌĐĞ͗ϮϬϭϳͲϭϴŶŶƵĂů
ZĞƉŽƌƚŽĨƚŚĞ^ƚĂƚĞ^ƵƉĞƌŝŶƚĞŶĚĞŶƚŽĨWƵďůŝĐ
/ŶƐƚƌƵĐƚŝŽŶ͕hƚĂŚ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ͘
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ĂĐĐŽƵŶƚƐƐƵƉƉŽƌƚƐƉĞĐŝĨŝĐƉƌŽŐƌĂŵƐŽƌƉƵƌƉŽƐĞƐ
ǁŝƚŚŝŶƚŚĞƉƵďůŝĐĞĚƵĐĂƚŝŽŶďƵĚŐĞƚ͘
ƉƉƌŽƉƌŝĂƚŽƌƐƚƌĂŶƐĨĞƌƌĞĚĂƚŽƚĂůŽĨΨϮϭϯ͘ϭŵŝůůŝŽŶ
ŝŶƚŽƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚƐŝŶ&zϮϬϮϬ͘dŚĞĨŽůůŽǁŝŶŐ
ƐƵŵŵĂƌŝǌĞĞĂĐŚŽĨƚŚĞƐĞĂĐĐŽƵŶƚƐ͗

'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚƐ
x ^ĐŚŽŽůZĞĂĚŝŶĞƐƐĐĐŽƵŶƚͲͲΨϯ͘ϬŵŝůůŝŽŶ
ƐƵƉƉŽƌƚƐƚŚĞhƚĂŚ^ĐŚŽŽůZĞĂĚŝŶĞƐƐ/ŶŝƚŝĂƚŝǀĞ
ĐƌĞĂƚĞĚŝŶ,͘͘ϵϲ͕͞hƚĂŚ^ĐŚŽŽůZĞĂĚŝŶĞƐƐ
/ŶŝƚŝĂƚŝǀĞ͟;ϮϬϭϰ'ĞŶĞƌĂů^ĞƐƐŝŽŶͿ͘tŚŝůĞƚŚĞ
ƚƌĂŶƐĨĞƌŽĨĨƵŶĚŝŶŐĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚƚŽƚŚĞ
^ĐŚŽŽůZĞĂĚŝŶĞƐƐĐĐŽƵŶƚŝƐŝŶĐůƵĚĞĚŝŶƚŚĞ
ƉƵďůŝĐĞĚƵĐĂƚŝŽŶďƵĚŐĞƚ͕ƚŚĞŵĂŶĂŐĞŵĞŶƚŽĨ
ƚŚĞ^ĐŚŽŽůZĞĂĚŝŶĞƐƐ/ŶŝƚŝĂƚŝǀĞŝƐĚŽŶĞƚŚƌŽƵŐŚ
ƚŚĞĞƉĂƌƚŵĞŶƚŽĨtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ͘

ĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚƐ
x DŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚͲͲΨϳϱ͘ϬŵŝůůŝŽŶ
ƐƵƉƉŽƌƚƐĞƋƵĂůŝǌĂƚŝŽŶƉƌŽŐƌĂŵƐŝŶƚŚĞDŝŶŝŵƵŵ
^ĐŚŽŽůWƌŽŐƌĂŵĂŶĚƚŚĞ^ĐŚŽŽůƵŝůĚŝŶŐ
WƌŽŐƌĂŵĐƌĞĂƚĞĚŝŶ^͘͘ϵϳ͕͞WƌŽƉĞƌƚǇdĂǆ
ƋƵĂůŝǌĂƚŝŽŶŵĞŶĚŵĞŶƚƐ͟;ϮϬϭϱ'ĞŶĞƌĂů
^ĞƐƐŝŽŶͿ͘
x >ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚͲͲΨϰϵ͘ϬŵŝůůŝŽŶ͕
ŝŶĐůƵĚŝŶŐΨϯϭ͘ϲŵŝůůŝŽŶďĂƐĞƉůƵƐĂŶĂĚĚŝƚŝŽŶĂů
ΨϭϮ͘ϴŵŝůůŝŽŶƚŽƐƵƉƉŽƌƚƉƌŽƉĞƌƚǇƚĂǆ
ĞƋƵĂůŝǌĂƚŝŽŶĞĨĨŽƌƚƐŝŶƚŚĞDŝŶŝŵƵŵ^ĐŚŽŽů
WƌŽŐƌĂŵʹsŽƚĞĚĂŶĚŽĂƌĚ>ŽĐĂů>ĞǀǇ
WƌŽŐƌĂŵƐ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĐƌĞĂƚĞĚƚŚĞƉƌŽŐƌĂŵ
ŝŶ,͘͘Ϯϵϯ͕͞dĂǆZĞďĂůĂŶĐŝŶŐWƌŽǀŝƐŝŽŶƐ͟;ϮϬϭϴ
'ĞŶĞƌĂů^ĞƐƐŝŽŶͿ͘
x dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚͲͲΨϴϰ͘Ϭ
ŵŝůůŝŽŶ͕ŝŶĐůƵĚŝŶŐΨϲϱ͘ϮŵŝůůŝŽŶďĂƐĞƉůƵƐĂŶ
ĂĚĚŝƚŝŽŶĂůΨϭϴ͘ϴŵŝůůŝŽŶƚŽƐƵƉƉŽƌƚƚŚĞdĞĂĐŚĞƌ
ĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐWƌŽŐƌĂŵĐƌĞĂƚĞĚ^͘͘ϭϰϵ͕
͞dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐƚ͘͟dŚĞ
ƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚǁĂƐŽƌŝŐŝŶĂůůǇĐƌĞĂƚĞĚďǇƚŚĞ
>ĞŐŝƐůĂƚƵƌĞŝŶ,͘͘Ϯϵϯ͕͞dĂǆZĞďĂůĂŶĐŝŶŐ
WƌŽǀŝƐŝŽŶƐ͟;ϮϬϭϴ'ĞŶĞƌĂů^ĞƐƐŝŽŶͿ͘
x hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWĞƌǀĞŶƚŝŽŶWƌŽŐƌĂŵ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚͲͲΨϭ͕ϳϱϬ͕ϬϬϬƚŽƐƵƉƉŽƌƚƚŚĞ
ƵŶĚĞƌĂŐĞĚƌŝŶŬŝŶŐƉƌĞǀĞŶƚŝŽŶƉƌŽŐƌĂŵ
ĂĚŵŝŶŝƐƚĞƌĞĚďǇƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ͘
x 'ƌŽǁƚŚŝŶ^ƚƵĚĞŶƚWŽƉƵůĂƚŝŽŶĐĐŽƵŶƚͲͲ
ΨϰϬϬ͕ϬϬϬĚĞƉŽƐŝƚĞĚŝŶƚŽƚŚĞĂĐĐŽƵŶƚ͕ǁŚŝĐŚĂĐƚƐ
































ĂƐĂƐĂǀŝŶŐƐĂĐĐŽƵŶƚ͕ƚŽĨƵŶĚĨƵƚƵƌĞƐƚƵĚĞŶƚ
ŐƌŽǁƚŚŝŵƉĂĐƚƐ͘
ƉƉƌŽǆŝŵĂƚĞůǇΨϭϲϭ͘ϱŵŝůůŝŽŶŽĨƚŚĞ͞ĚƵĐĂƚŝŽŶ&ƵŶĚ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚƐ͟ĂŵŽƵŶƚŝƐŐĞŶĞƌĂƚĞĚƚŚƌŽƵŐŚ
ĂŶŝŶĐƌĞĂƐĞŝŶůŽĐĂůƉƌŽƉĞƌƚǇƚĂǆƌĞǀĞŶƵĞƐƵƉƉŽƌƚŝŶŐ
ƚŚĞDŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵʹĂƐŝĐ^ĐŚŽŽů
WƌŽŐƌĂŵǁŚŝĐŚƐƵƉƉŽƌƚƐǁĞŝŐŚƚĞĚƉƵƉŝůƵŶŝƚƐ
;tWhƐͿ͘dŚĞĂďŽǀĞĂŵŽƵŶƚŝŶĐůƵĚĞƐƚŚĞĂŵŽƵŶƚƐĨŽƌ
ƚŚĞDŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ͕ƚŚĞ>ŽĐĂů>ĞǀǇ
'ƌŽǁƚŚĐĐŽƵŶƚ͕ĂŶĚΨϯϳ͘ϱŵŝůůŝŽŶŽĨƚŚĞdĞĂĐŚĞƌ
ĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐƌĞĂƐĞĚƚŚĞƐƚĂƚĞǁŝĚĞĂƐŝĐZĂƚĞ;Ă
ƉƌŽƉĞƌƚǇƚĂǆƌĂƚĞĂƐƐĞƐƐĞĚďǇĂůůƐĐŚŽŽůĚŝƐƚƌŝĐƚƐͿƚŽ
ŐĞŶĞƌĂƚĞĂĚĚŝƚŝŽŶĂůƌĞǀĞŶƵĞĨŽƌƚŚĞĂƐŝĐ^ĐŚŽŽů
WƌŽŐƌĂŵ͘dŚĞŝŶĐƌĞĂƐĞŝŶůŽĐĂůƌĞǀĞŶƵĞƌĞĚƵĐĞĚƚŚĞ
ĂŵŽƵŶƚŽĨƐƚĂƚĞƌĞǀĞŶƵĞƌĞƋƵŝƌĞĚƚŽĨƵŶĚƉƌŽŐƌĂŵ
tWhƐ͘dŚĞĚŝĨĨĞƌĞŶĐĞŝŶƐƚĂƚĞĨƵŶĚƐŝƐƚƌĂŶƐĨĞƌƌĞĚƚŽ
ƚŚĞǀĂƌŝŽƵƐƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚƐŚŝŐŚůŝŐŚƚĞĚĂďŽǀĞ͘

dŚĞ'ĞŶĞƌĂůĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ƚŽƚĂůƐĂƌĞŶŽƚŝŶĐůƵĚĞĚŝŶƚŚĞ͞ƐƚĂƚĞĨƵŶĚ͟ĂŵŽƵŶƚƐ
ĂďŽǀĞ͘


D/E/DhD^,KK>WZK'ZD
dŚĞDŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵ;D^WͿŝƐƚŚĞůĂƌŐĞƐƚ
ďƵĚŐĞƚƉƌŽŐƌĂŵĂŶŶƵĂůůǇĂƉƉƌŽƉƌŝĂƚĞĚďǇƚŚĞ
>ĞŐŝƐůĂƚƵƌĞ͘ƉƉƌŽƉƌŝĂƚĞĚĨƵŶĚŝŶŐƐƵƉƉŽƌƚƐƚŚĞ
ŽƉĞƌĂƚŝŽŶŽĨĂůůƉƵďůŝĐƐĐŚŽŽůƐŝŶhƚĂŚĂŶĚƉƌŽǀŝĚĞƐ
ƚŚĞƉƌŝŵĂƌǇƐŽƵƌĐĞŽĨƌĞǀĞŶƵĞĨŽƌhƚĂŚ͛ƐƐĐŚŽŽů
ĚŝƐƚƌŝĐƚƐĂŶĚĐŚĂƌƚĞƌƐĐŚŽŽůƐ͘WƌŽŐƌĂŵĂƉƉƌŽƉƌŝĂƚŝŽŶƐ
ƐƵƉƉŽƌƚĞĚƵĐĂƚŝŽŶĂůĂĐƚŝǀŝƚŝĞƐŝŶĂůůŐƌĂĚĞƐ͕ŝŶĐůƵĚŝŶŐ
ƉƌĞͲŬŝŶĚĞƌŐĂƌƚĞŶƚŚƌŽƵŐŚƚŚĞϭϮƚŚŐƌĂĚĞ͘

ĂƚĞŐŽƌŝĐĂůƉƌŽŐƌĂŵƐǁŝƚŚŝŶƚŚĞD^WĚĞƚĞƌŵŝŶĞƚŚĞ
ĐŽƐƚĂŶĚƉƌŽǀŝĚĞĨŽƌƚŚĞĞƋƵŝƚĂďůĞĚŝƐƚƌŝďƵƚŝŽŶŽĨ
ƐƚĂƚĞƌĞǀĞŶƵĞƐ͘ƐĂŶĞƋƵĂůŝǌĂƚŝŽŶƉƌŽŐƌĂŵ͕ƚŚĞD^W
ĂĚũƵƐƚƐƐƚĂƚĞĨƵŶĚŝŶŐĨŽƌ>ƐƚŽƉĂƌƚŝĂůůǇďĂůĂŶĐĞ
ĚŝĨĨĞƌĞŶĐĞƐŝŶůŽĐĂůƉƌŽƉĞƌƚǇƚĂǆĐŽůůĞĐƚŝŽŶƐ͘Ɛ
ŽƵƚůŝŶĞĚŝŶƐƚĂƚƵƚĞ͕>ƐƌĞĐĞŝǀĞƐƚĂƚĞĨƵŶĚŝŶŐďĂƐĞĚ
ŽŶƉƌŽŐƌĂŵƋƵĂůŝĨŝĐĂƚŝŽŶƌĞƋƵŝƌĞŵĞŶƚƐ͘

dŚĞtĞŝŐŚƚĞĚWƵƉŝůhŶŝƚ;tWhͿŝƐƚŚĞƉƌŝŵĂƌǇ
ŵĞƚŚŽĚƵƐĞĚƚŽĚĞƚĞƌŵŝŶĞƉƌŽŐƌĂŵĐŽƐƚƐĂŶĚ
ĚŝƐƚƌŝďƵƚĞĂƉƉƌŽƉƌŝĂƚĞĚĨƵŶĚŝŶŐƚŽ>Ɛ͘dŚĞtWh
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ĨŽƌŵƐƚŚĞĨŽƵŶĚĂƚŝŽŶĨŽƌĞĂĐŚƉƌŽŐƌĂŵŝŶƚŚĞĂƐŝĐ
^ĐŚŽŽůWƌŽŐƌĂŵ͘'ĞŶĞƌĂůůǇ͕ƚŚĞtWhƌĞƉƌĞƐĞŶƚƐŽŶĞ
ƉƵƉŝůŝŶǀĞƌĂŐĞĂŝůǇDĞŵďĞƌƐŚŝƉ;DͿ͘>Ɛ
ŐĞŶĞƌĂƚĞtWhƐďĂƐĞĚŽŶƋƵĂůŝĨŝĐĂƚŝŽŶƐŽƵƚůŝŶĞĚŝŶ
ƐƚĂƚƵƚĞĨŽƌĞĂĐŚƉƌŽŐƌĂŵ͘&ŽƌĞǆĂŵƉůĞ͕ƐƚƵĚĞŶƚƐ
ĞŶƌŽůůĞĚŝŶŬŝŶĚĞƌŐĂƌƚĞŶŐĞŶĞƌĂƚĞϬ͘ϱϱŽĨĂtWh͕
ǁŚĞƌĞĂƐƐƚƵĚĞŶƚƐĞŶƌŽůůĞĚŝŶĂ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶ
ƉƌŽŐƌĂŵŵĂǇŐĞŶĞƌĂƚĞŵŽƌĞƚŚĂŶŽŶĞtWh͘

dŚĞD^WŝƐĚŝǀŝĚĞĚŝŶƚŽƚŚƌĞĞŵĂŝŶƉƌŽŐƌĂŵƐǁŝƚŚ
ƐĞǀĞƌĂůĐĂƚĞŐŽƌŝĐĂůƉƌŽŐƌĂŵƐǁŝƚŚŝŶĞĂĐŚ͗;ϭͿĂƐŝĐ
^ĐŚŽŽůWƌŽŐƌĂŵ;tWhƉƌŽŐƌĂŵƐͿ͕;ϮͿZĞůĂƚĞĚƚŽ
ĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ͕ĂŶĚ;ϯͿsŽƚĞĚΘŽĂƌĚ>ŽĐĂů
>ĞǀǇWƌŽŐƌĂŵƐ͘/Ŷ&zϮϬϭϵ͕ĂƉƉƌŽƉƌŝĂƚŝŽŶƐƚŽƚŚĞ
D^WƚŽƚĂůŶĞĂƌůǇΨϰ͘ϴďŝůůŝŽŶ͕ŽĨǁŚŝĐŚĂƉƉƌŽǆŝŵĂƚĞůǇ
Ψϯ͘ϳďŝůůŝŽŶĐŽŵĞƐĨƌŽŵƐƚĂƚĞĚƵĐĂƚŝŽŶĂŶĚhŶŝĨŽƌŵ
^ĐŚŽŽů&ƵŶĚƌĞǀĞŶƵĞƐŽƵƌĐĞƐ͘dŚĞƐƚĂƚĞĨƵŶĚƚŽƚĂů
ĂůƐŽŝŶĐůƵĚĞƐĨŝǀĞƌĞƐƚƌŝĐƚĞĚƐŽƵƌĐĞƐ͗
x hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚZĞƐƚƌŝĐƚĞĚʹdƌƵƐƚ
ŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ͖
x ĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚʹDŝŶŝŵƵŵĂƐŝĐ
'ƌŽǁƚŚĐĐŽƵŶƚ͖
x ĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚʹŚĂƌƚĞƌ^ĐŚŽŽů>ĞǀǇ
ĐĐŽƵŶƚ͖
x ĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚʹdĞĂĐŚĞƌĂŶĚ
^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ͖ĂŶĚ
x ĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚʹ>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚ
ĐĐŽƵŶƚ͘

ƉƉƌŽǆŝŵĂƚĞůǇϳϳ͘ϬƉĞƌĐĞŶƚŽĨD^WƌĞǀĞŶƵĞĐŽŵĞƐ
ĨƌŽŵƐƚĂƚĞƐŽƵƌĐĞƐ͕ǁŝƚŚƚŚĞŽƚŚĞƌϮϯ͘ϬƉĞƌĐĞŶƚʹ
ĂďŽƵƚΨϭ͘ϭďŝůůŝŽŶʹŐĞŶĞƌĂƚĞĚƚŚƌŽƵŐŚůŽĐĂůƐĐŚŽŽů
ĚŝƐƚƌŝĐƚƉƌŽƉĞƌƚǇƚĂǆĞƐ͘

ƵĚŐĞƚŚĂŶŐĞƐ
&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůĂŶĚ&zϮϬϮϬƉƉƌŽƉƌŝĂƚĞĚ
ĨƵŶĚŝŶŐůĞǀĞůƐĨŽƌĞĂĐŚĐĂƚĞŐŽƌŝĐĂůƉƌŽŐƌĂŵŝŶƚŚĞ
D^WĐĂŶďĞĨŽƵŶĚŝŶƚŚĞƚĂďůĞƚŝƚůĞĚ͞DŝŶŝŵƵŵ
^ĐŚŽŽůWƌŽŐƌĂŵΘ^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵʹƵĚŐĞƚ
ĞƚĂŝůdĂďůĞƐ͗ϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͘͟

DĂũŽƌĨƵŶĚŝŶŐĂŶĚƉŽůŝĐǇŝŶŝƚŝĂƚŝǀĞƐĞŶĂĐƚĞĚďǇƚŚĞ
>ĞŐŝƐůĂƚƵƌĞĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶŝŶĐůƵĚĞ͗




ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚ
dŚĞ>ĞŐŝƐůĂƚƵƌĞƉƌŽǀŝĚĞĚĂƚŽƚĂůŽĨΨϯϱ͘ϳŵŝůůŝŽŶŝŶ
&zϮϬϮϬĂŶĚΨϰ͘ϯŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĨƌŽŵ
ƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚƚŽŝŶĐƌĞĂƐĞĨƵŶĚŝŶŐŝŶĐĞƌƚĂŝŶ
ƉƌŽŐƌĂŵƐĨŽƌŝŵƉĂĐƚƐƌĞůĂƚĞĚƚŽƐƚƵĚĞŶƚĞŶƌŽůůŵĞŶƚ
ŐƌŽǁƚŚ͘ĚĚŝƚŝŽŶĂůůǇ͕ůĞŐŝƐůĂƚŽƌƐŝŶĐůƵĚĞĚΨϭϱϱ͘ϴ
ŵŝůůŝŽŶŝŶƚŚĞďƵĚŐĞƚĨƌŽŵĂŶƚŝĐŝƉĂƚĞĚŝŶĐƌĞĂƐĞĚ
ůŽĐĂůƉƌŽƉĞƌƚǇƚĂǆƌĞǀĞŶƵĞƐƐƵƉƉŽƌƚŝŶŐƚŚĞĂƐŝĐ
^ĐŚŽŽůWƌŽŐƌĂŵĂŶĚsŽƚĞĚΘŽĂƌĚ>ŽĐĂů>ĞǀǇ
WƌŽŐƌĂŵƐ͘dŚĞ^ƚĂƚĞĚŽĞƐŶŽƚĐŽůůĞĐƚƚŚĞƐĞůŽĐĂů
ƉƌŽƉĞƌƚǇƚĂǆƌĞǀĞŶƵĞƐďƵƚƐŝŶĐĞƚŚĞǇĨĂĐƚŽƌŝŶƚŽ
ƐƚĂƚĞĂůůŽĐĂƚŝŽŶĨŽƌŵƵůĂƐ͕ƚŚĞƌĞǀĞŶƵĞŝƐŝŶĐůƵĚĞĚŝŶ
ƚŚĞďƵĚŐĞƚ͘
^ƚƵĚĞŶƚĞŶƌŽůůŵĞŶƚŐƌŽǁƚŚŝŶĐůƵĚĞƐĂŶŝŶĐƌĞĂƐĞŽĨ
ϭϬ͕ϮϴϳtĞŝŐŚƚĞĚWƵƉŝůhŶŝƚƐ;tWhƐͿƚŽĂĚũƵƐƚ
ĐĞƌƚĂŝŶƉƌŽŐƌĂŵƐŝŶƚŚĞĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵĨŽƌ
ĐŚĂŶŐĞƐŝŶƐƚƵĚĞŶƚĞŶƌŽůůŵĞŶƚ͘dŚĞƐĞtWhĐŚĂŶŐĞƐ
ĂƌĞĚĞƚĂŝůĞĚďĞůŽǁ͘

dŚĞĨŽůůŽǁŝŶŐďƵůůĞƚƐĚĞƚĂŝůĞŶƌŽůůŵĞŶƚŐƌŽǁƚŚ
ĐŚĂŶŐĞƐŝŶ&zϮϬϭϵĂŶĚ&zϮϬϮϬ͗
x ĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵͲͲΨϯϰ͘ϱŵŝůůŝŽŶƚŽƚĂů͕ǁŝƚŚ
Ψϭϵ͘ϱŵŝůůŝŽŶĨƌŽŵƐƚĂƚĞĨƵŶĚƐĂŶĚΨϭϱ͘ϬŵŝůůŝŽŶ
ĨƌŽŵůŽĐĂůĨƵŶĚƐ͕ƚŽƐƵƉƉŽƌƚƚŚĞĂĚĚŝƚŝŽŶĂůϴ͕Ϭϳϲ
tWhƐĞƐƚŝŵĂƚĞĚĨŽƌĞŶƌŽůůŵĞŶƚŐƌŽǁƚŚŝŶĨĂůů
ϮϬϭϵŝŶƚŚĞĨŽůůŽǁŝŶŐƉƌŽŐƌĂŵƐ͗
o <ŝŶĚĞƌŐĂƌƚĞŶͲͲΨϯ͕Ϭϯϱ͕ϭϬϬĂŶĚϴϵϰtWhƐ͖
o 'ƌĂĚĞƐϭͲϭϮͲͲΨϲ͕ϴϲϯ͕ϱϬϬŝŶƐƚĂƚĞĨƵŶĚƐ͕
Ψϭϰ͕ϵϲϮ͕ϵϬϬŝŶůŽĐĂůƉƌŽƉĞƌƚǇƚĂǆƌĞǀĞŶƵĞ͕
ĂŶĚϲ͕ϰϮϵtWhƐ͖
o WƌŽĨĞƐƐŝŽŶĂů^ƚĂĨĨͲͲΨϭ͕Ϯϲϵ͕ϳϬϬĂŶĚϯϳϰ
tWhƐ͖
o ĚŵŝŶŝƐƚƌĂƚŝǀĞŽƐƚƐͲͲ;ΨϱϬ͕ϵϬϬͿĂŶĚ;ϭϱͿ
tWhƐ͖
o ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶʹĚĚͲŽŶͲͲΨϱ͕ϵϯϴ͕ϰϬϬ
ĂŶĚϭ͕ϴϳϱtWhƐ͖
o ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶʹ^ĞůĨͲŽŶƚĂŝŶĞĚʹ
;ΨϲϮϭ͕ϯϬϬͿĂŶĚ;ϭϴϯͿtWhƐ͖
o ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶʹWƌĞƐĐŚŽŽůͲͲΨϰϯϭ͕ϮϬϬ
ĂŶĚϭϮϳtWhƐ͖
o ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶʹǆƚĞŶĚĞĚ^ĐŚŽŽůzĞĂƌ
ͲͲΨϭϲ͕ϵϬϬĂŶĚϱtWhƐ͖
o ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶʹ/ŵƉĂĐƚŝĚͲͲΨϳϭ͕ϯϬϬ
ĂŶĚϮϭtWhƐ͖
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^ƉĞĐŝĂůĚƵĐĂƚŝŽŶʹ/ŶƚĞŶƐŝǀĞ^ĞƌǀŝĐĞƐ
ͲͲΨϮϳ͕ϮϬϬĂŶĚϴtWhƐ͖
o ĂƌĞĞƌΘdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶĚĚͲ
ŽŶͲͲΨϭ͕ϬϬϭ͕ϱϬϬĂŶĚϮϵϱtWhƐ͖ĂŶĚ
o ůĂƐƐ^ŝǌĞZĞĚƵĐƚŝŽŶͲͲΨϭ͕ϱϱϭ͕ϱϬϬĂŶĚϰϱϳ
tWhƐ͘
o dŚƌĞĞĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵƐǁŝůůŶŽƚďĞ
ŝŵƉĂĐƚĞĚďǇĞŶƌŽůůŵĞŶƚŐƌŽǁƚŚĐŚĂŶŐĞƐŝŶ
&zϮϬϮϬĂŶĚĚŝĚŶŽƚƌĞĐĞŝǀĞtWhŽƌ
ĨƵŶĚŝŶŐĂĚũƵƐƚŵĞŶƚƐĨŽƌĞŶƌŽůůŵĞŶƚ
ŐƌŽǁƚŚ͘dŚĞƐĞƉƌŽŐƌĂŵƐŝŶĐůƵĚĞ͗
 &ŽƌĞŝŐŶǆĐŚĂŶŐĞ^ƚƵĚĞŶƚƐ͕
 EĞĐĞƐƐĂƌŝůǇǆŝƐƚĞŶƚ^ŵĂůů^ĐŚŽŽůƐ͕
ĂŶĚ
 ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶʹǆƚĞŶĚĞĚzĞĂƌĨŽƌ
^ƉĞĐŝĂůĚƵĐĂƚŽƌƐ͘
ZĞůĂƚĞĚƚŽĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵͲͲΨϮϬ͘ϭŵŝůůŝŽŶ
ƚŽƚĂů͕ǁŝƚŚΨϭϱ͘ϴŵŝůůŝŽŶĨƌŽŵƐƚĂƚĞĨƵŶĚƐŝŶ
&zϮϬϮϬ͕Ψϰ͘ϯŵŝůůŝŽŶƐƚĂƚĞŽŶĞͲƚŝŵĞĨƌŽŵƐƚĂƚĞ
ĨƵŶĚƐŝŶ&zϮϬϭϵ͕ĂŶĚΨϯ͘ϭŵŝůůŝŽŶƌĞƐƚƌŝĐƚĞĚ
ĨƌŽŵƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚͲŚĂƌƚĞƌ
^ĐŚŽŽů>ĞǀǇĐĐŽƵŶƚŝŶ&zϮϬϮϬƚŽƐƵƉƉŽƌƚ
ĞŶƌŽůůŵĞŶƚŐƌŽǁƚŚŝŶƚŚĞĨŽůůŽǁŝŶŐƉƌŽŐƌĂŵƐ͗
o WƵƉŝůdƌĂŶƐƉŽƌƚĂƚŝŽŶͲͲΨϵϯϰ͕ϵϬϬ͖
o ŽŶĐƵƌƌĞŶƚŶƌŽůůŵĞŶƚͲͲΨϭϭϰ͕ϱϬϬ͖
o ŚĂƌƚĞƌ^ĐŚŽŽů>ŽĐĂůZĞƉůĂĐĞŵĞŶƚ
ͲͲΨϵ͕ϰϮϰ͕ϵϬϬƐƚĂƚĞĂŶĚΨϯ͕Ϭϵϭ͕ϰϬϬ
ƌĞƐƚƌŝĐƚĞĚĨƵŶĚƐ͖
o ŚĂƌƚĞƌ^ĐŚŽŽůĚŵŝŶŝƐƚƌĂƚŝǀĞŽƐƚƐ
ͲͲΨϭϯϭ͕ϲϬϬ͖
o ĚƵĐĂƚŽƌ^ĂůĂƌǇĚũƵƐƚŵĞŶƚƐͲͲΨϰ͘ϯŵŝůůŝŽŶ
^ƵƉƉůĞŵĞŶƚĂůŝŶ&zϮϬϭϵĂŶĚΨϰ͘ϯŵŝůůŝŽŶŝŶ
&zϮϬϮϬ͖
o ŶŚĂŶĐĞŵĞŶƚĨŽƌƚͲZŝƐŬ^ƚƵĚĞŶƚƐ
ͲͲΨϯϵϭ͕ϰϬϬ͖
o zŽƵƚŚͲŝŶͲƵƐƚŽĚǇͲͲΨϮϱϯ͕ϬϬϬ͖
o ĚƵůƚĚƵĐĂƚŝŽŶͲͲΨϭϯϴ͕ϭϬϬ͖
o ĞŶƚĞŶŶŝĂů^ĐŚŽůĂƌƐŚŝƉWƌŽŐƌĂŵͲͲΨϴ͕ϵϬϬ͖
ĂŶĚ
o ŶŚĂŶĐĞŵĞŶƚĨŽƌĐĐĞůĞƌĂƚĞĚ
^ƚƵĚĞŶƚƐͲͲΨϱϯ͕ϰϬϬ͘

o











x


















dŚĞĞŶƌŽůůŵĞŶƚŐƌŽǁƚŚĐŽƐƚĞƐƚŝŵĂƚĞŝŶĐůƵĚĞƐ
ĂĚũƵƐƚŵĞŶƚƐƚŽƚǁŽƉƌŽŐƌĂŵƐǁŝƚŚŝŶƚŚĞ^ƚĂƚĞ
ŽĂƌĚŽĨĚƵĐĂƚŝŽŶůŝŶĞŝƚĞŵƐĂƐĨŽůůŽǁƐ͗





x

o ^ƚĂƚĞǁŝĚĞKŶůŝŶĞĚƵĐĂƚŝŽŶWƌŽŐƌĂŵͲͲ
Ψϴ͕ϭϬϬƚŽĂĚũƵƐƚƉƌŽŐƌĂŵĨƵŶĚŝŶŐĨŽƌ
ĞŶƌŽůůŵĞŶƚŐƌŽǁƚŚ͖ĂŶĚ
o ĂƌƐŽŶ^ŵŝƚŚ^ƉĞĐŝĂůEĞĞĚƐ^ĐŚŽůĂƌƐŚŝƉ
WƌŽŐƌĂŵͲͲΨϯϲϯ͕ϬϬϬƚŽĂĚũƵƐƚĨƵŶĚŝŶŐ
ƉƵƌƐƵĂŶƚƚŽĂƐƚĂƚƵƚŽƌǇĨŽƌŵƵůĂ͘

sŽƚĞĚΘŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐʹ;ΨϮϬ͘ϵͿ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞĂŶĚŝŶƐƚĂƚĞĨƵŶĚƐĂŶĚΨϭϮϰ͘ϴ
ŵŝůůŝŽŶŝŶůŽĐĂůƉƌŽƉĞƌƚǇƚĂǆƌĞǀĞŶƵĞƚŽƉƌŽǀŝĚĞ
ĨŽƌŝŶĐƌĞĂƐĞĚĐŽƐƚƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚĂĚĚŝƚŝŽŶĂů
tWhƐŝŶƚŚĞĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ;ƐĞĞĂďŽǀĞͿ
ĂŶĚƚŚĞƐƚĂƚƵƚŽƌǇŝŶĐƌĞĂƐĞŝŶƚŚĞ^ƚĂƚĞ
'ƵĂƌĂŶƚĞĞZĂƚĞŝŶ&zϮϬϮϬĂƐĚĞƚĂŝůĞĚďĞůŽǁ͗
o sŽƚĞĚ>ŽĐĂů>ĞǀǇʹΨϮϱ͕ϳϳϳ͕ϮϬϬŝŶůŽĐĂů
ƉƌŽƉĞƌƚǇƚĂǆƌĞǀĞŶƵĞ͖ĂŶĚ
o ŽĂƌĚ>ŽĐĂů>ĞǀǇͲͲ;ΨϮϬ͕ϵϬϬ͕ϬϬϬͿŽŶĞͲƚŝŵĞ
ƐƚĂƚĞĂŶĚΨϵϵ͕Ϭϰϵ͕ϵϬϬŝŶůŽĐĂůƉƌŽƉĞƌƚǇƚĂǆ
ƌĞǀĞŶƵĞ͘dŚĞ^ƚĂƚĞ

dŚĞ^ƚĂƚĞ'ƵĂƌĂŶƚĞĞZĂƚĞĨŽƌƚŚĞsŽƚĞĚΘŽĂƌĚ
>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐŝŶĐƌĞĂƐĞĚĨƌŽŵƚŚĞ&zϮϬϭϵ
ĂŵŽƵŶƚŽĨΨϰϯ͘ϭϬƚŽΨϰϰ͘ϵϴƉĞƌtWhĨŽƌĞĂĐŚ
Ϭ͘ϬϬϬϭƚĂǆƌĂƚĞůĞǀŝĞĚďǇĂƋƵĂůŝĨǇŝŶŐƐĐŚŽŽů
ĚŝƐƚƌŝĐƚŝŶ&zϮϬϮϬǁŝƚŚƚŚĞĞŶƌŽůůŵĞŶƚŐƌŽǁƚŚ
ĐŚĂŶŐĞƐůŝƐƚĞĚĂďŽǀĞ͘/ŶĂĚĚŝƚŝŽŶƚŽƚŚĞĂŵŽƵŶƚƐ
ŵĞŶƚŝŽŶĞĚ͕ĂŶĂĚĚŝƚŝŽŶĂůΨϭϮ͕ϴϴϬ͕ϲϬϬǁĂƐ
ĂƉƉƌŽƉƌŝĂƚĞĚƚŽƚŚĞƉƌŽŐƌĂŵƐĨƌŽŵƚŚĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚʹ>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚ
ĐĐŽƵŶƚƚŽĨƵŶĚƚŚĞŐƵĂƌĂŶƚĞĞƌĂƚĞŝŶĐƌĞĂƐĞ
ŵĞŶƚŝŽŶĞĚĂďŽǀĞ͘

tĞŝŐŚƚĞĚWƵƉŝůhŶŝƚƐΘtWhsĂůƵĞ
dŚĞ>ĞŐŝƐůĂƚƵƌĞĨƵŶĚĞĚĂƚŽƚĂůŽĨϴϳϴ͘ϲϵϲtWhƐŝŶ
&zϮϬϮϬ͕ĂŶŝŶĐƌĞĂƐĞŽĨϭϬ͕ϬϳϰtWhƐŽǀĞƌ&zϮϬϭϵ͘
dŚŝƐŝŶĐƌĞĂƐĞŝŶĐůƵĚĞƐƚŚĞϭϬ͕ϮϴϳtWhƐĨŽƌ
ĞŶƌŽůůŵĞŶƚŐƌŽǁƚŚ;ĚĞƚĂŝůĞĚĂďŽǀĞͿĂŶĚŽƚŚĞƌ
ĐŚĂŶŐĞƐĞǆƉůĂŝŶĞĚŝŶƚŚŝƐƐĞĐƚŝŽŶ͘
>ĞŐŝƐůĂƚŽƌƐĂƉƉƌŽƉƌŝĂƚĞĚΨϭϮϳ͘ϵŵŝůůŝŽŶƚŽŝŶĐƌĞĂƐĞ
ƚŚĞtWhsĂůƵĞ;ƚŚĞĂŵŽƵŶƚƉĂŝĚĨŽƌĞĂĐŚtWhͿďǇ
ϰ͘ϬƉĞƌĐĞŶƚ͕ĐŚĂŶŐŝŶŐƚŚĞǀĂůƵĞĨƌŽŵΨϯ͕ϯϵϱŝŶ
&zϮϬϭϵƚŽΨϯ͕ϱϯϮŝŶ&zϮϬϮϬ͘dŚŝƐŝŶĐƌĞĂƐĞŝŶĐůƵĚĞƐ
ƚŚĞĨŽůůŽǁŝŶŐƉƌŽŐƌĂŵĂŵŽƵŶƚƐ͗
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ĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵͲͲΨϭϮϬ͘ϰŵŝůůŝŽŶƚŽ
ƉƌŽǀŝĚĞĂϰ͘ϬƉĞƌĐĞŶƚŝŶĐƌĞĂƐĞĨŽƌĂůůtWh
ƉƌŽŐƌĂŵƐĂƐĨŽůůŽǁƐ͗
o <ŝŶĚĞƌŐĂƌƚĞŶͲͲΨϯ͕ϳϯϳ͕ϬϬϬ͖
o 'ƌĂĚĞƐϭͲϭϮͲͲΨϴϮ͕ϭϵϯ͕ϱϬϬ͖
o &ŽƌĞŝŐŶǆĐŚĂŶŐĞͲͲΨϰϰ͕ϵϬϬ͖
o EĞĐĞƐƐĂƌŝůǇǆŝƐƚĞŶƚ^ŵĂůů^ĐŚŽŽůƐ
ͲͲΨϭ͕ϯϭϯ͕ϰϬϬ͖
o WƌŽĨĞƐƐŝŽŶĂů^ƚĂĨĨͲͲΨϳ͕ϲϲϬ͕ϵϬϬ͖
o ĚŵŝŶŝƐƚƌĂƚŝǀĞŽƐƚƐͲͲΨϮϬϰ͕ϭϬϬ͖
o ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲĚĚͲŽŶͲͲΨϭϭ͕ϱϰϲ͕ϯϬϬ͖
o ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲ^ĞůĨͲŽŶƚĂŝŶĞĚ
ͲͲΨϭ͕ϴϴϴ͕ϴϬϬ͖
o ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲWƌĞƐĐŚŽŽůͲͲΨϭ͕ϱϯϭ͕ϱϬϬ͖
o ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲǆƚĞŶĚĞĚzĞĂƌWƌŽŐƌĂŵ
ͲͲΨϲϮ͕ϬϬϬ͖
o ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲ/ŵƉĂĐƚŝĚͲͲΨϮϳϵ͕ϬϬϬ͖
o ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲ/ŶƚĞŶƐŝǀĞ^ĞƌǀŝĐĞƐ
ͲͲΨϭϬϳ͕ϳϬϬ͖
o ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲǆƚĞŶĚĞĚzĞĂƌĨŽƌ
^ƉĞĐŝĂůĚƵĐĂƚŽƌƐͲͲΨϭϮϰ͕ϱϬϬ͖
o ĂƌĞĞƌΘdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶĚĚͲŽŶ
ͲͲΨϯ͕ϵϴϴ͕ϵϬϬ͖ĂŶĚ
o ůĂƐƐ^ŝǌĞZĞĚƵĐƚŝŽŶͲͲΨϱ͕ϳϯϲ͕ϲϬϬ͘
ZĞůĂƚĞĚƚŽĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵͲͲΨϳ͘ϱŵŝůůŝŽŶ
ƚŽƉƌŽǀŝĚĞĂϰ͘ϬƉĞƌĐĞŶƚŝŶĐƌĞĂƐĞƚŽƚŚĞ
ĨŽůůŽǁŝŶŐƉƌŽŐƌĂŵƐ͗
o WƵƉŝůdƌĂŶƐƉŽƌƚĂƚŝŽŶͲͲΨϯ͕ϲϵϬ͕ϴϬϬ͖
o ŶŚĂŶĐĞŵĞŶƚĨŽƌƚͲZŝƐŬ^ƚƵĚĞŶƚƐ
ͲͲΨϭ͕ϱϱϬ͕ϴϬϬ͖
o zŽƵƚŚͲŝŶͲƵƐƚŽĚǇͲͲΨϵϵϴ͕ϴϬϬ͖
o ĚƵůƚĚƵĐĂƚŝŽŶͲͲΨϱϰϱ͕ϮϬϬ͖
o ŽŶĐƵƌƌĞŶƚŶƌŽůůŵĞŶƚͲͲΨϰϱϮ͕ϬϬϬ͖
o ĞŶƚĞŶŶŝĂů^ĐŚŽůĂƌƐŚŝƉWƌŽŐƌĂŵͲͲΨϭϬ͕ϰϬϬ͖
ĂŶĚ
o ŶŚĂŶĐĞŵĞŶƚĨŽƌĐĐĞůĞƌĂƚĞĚ^ƚƵĚĞŶƚƐ
ͲͲΨϮϭϬ͕ϴϬϬ͘


ƐƉĂƌƚŽĨƚŚĞtWhsĂůƵĞŝŶĐƌĞĂƐĞ͕>ĞŐŝƐůĂƚŽƌƐ
ĂƉƉƌŽƉƌŝĂƚĞĚĂŶĂĚĚŝƚŝŽŶĂůΨϯϮ͕ϬϬϬ͕Ăϰ͘ϬƉĞƌĐĞŶƚ
ŝŶĐƌĞĂƐĞ͕ƚŽƚŚĞ^ƚĂƚĞǁŝĚĞKŶůŝŶĞĚƵĐĂƚŝŽŶ
WƌŽŐƌĂŵ͘

ŚĂƌƚĞƌ^ĐŚŽŽů&ƵŶĚŝŶŐWƌŽŐƌĂŵƐ
x ŚĂƌƚĞƌ^ĐŚŽŽů>ŽĐĂůZĞƉůĂĐĞŵĞŶƚͲͲŚĂƌƚĞƌ
ƐĐŚŽŽůƐƌĞĐĞŝǀĞĂŶĂŵŽƵŶƚĨŽƌĞĂĐŚĞŶƌŽůůĞĚ

x

x

ƐƚƵĚĞŶƚƚŽƌĞƉůĂĐĞůŽĐĂůƉƌŽƉĞƌƚǇƚĂǆƌĞǀĞŶƵĞ
ƚŚĞƐĐŚŽŽůĐĂŶŶŽƚĐŽůůĞĐƚ͘/Ŷ&zϮϬϭϵ͕ƚŚĞ
ĂŵŽƵŶƚƉĞƌƐƚƵĚĞŶƚǁĂƐΨϮ͕Ϯϯϳ͘dŚŝƐƌĂƚĞǁŝůů
ŝŶĐƌĞĂƐĞƚŽΨϮ͕ϯϱϱŝŶ&zϮϬϮϬ͕ĐŽƐƚŝŶŐĂƚŽƚĂůŽĨ
ΨϭϮ͘ϱŵŝůůŝŽŶ͘dŚĞĐŽƐƚƚŽƉĂǇĨŽƌƚŚŝƐĐŚĂŶŐĞŝƐ
ŝŶĐůƵĚĞĚŝŶƚŚĞŚĂƌƚĞƌ^ĐŚŽŽů>ŽĐĂů
ZĞƉůĂĐĞŵĞŶƚĂŵŽƵŶƚƵŶĚĞƌŶƌŽůůŵĞŶƚ'ƌŽǁƚŚ͘
dŚĞƉĞƌͲƐƚƵĚĞŶƚĂŵŽƵŶƚĐŚĂŶŐĞƐĞĂĐŚǇĞĂƌ
ĚĞƉĞŶĚŝŶŐŽŶƚŚĞůŽĐĂůƌĞǀĞŶƵĞĐŽůůĞĐƚĞĚŝŶƚŚĞ
ƐĐŚŽŽůĚŝƐƚƌŝĐƚƐŝŶĂƉƌŝŽƌǇĞĂƌ͘dŚĞ&zϮϬϮϬƌĂƚĞ
ĂŵŽƵŶƚŝƐďĂƐĞĚŽŶ&zϮϬϭϴƐĐŚŽŽůĚŝƐƚƌŝĐƚ
ƌĞǀĞŶƵĞĐŽůůĞĐƚŝŽŶƐ͘
>ĞŐŝƐůĂƚŽƌƐĂƉƉƌŽƉƌŝĂƚĞĚĂŶĂĚĚŝƚŝŽŶĂůΨϰ͘Ϭ
ŵŝůůŝŽŶƚŽŵŝƚŝŐĂƚĞĂƉŽƚĞŶƚŝĂůĨƵŶĚŝŶŐ
ĚŝĨĨĞƌĞŶƚŝĂůĚƵĞƚŽƚŚĞƚǁŽͲǇĞĂƌůĂŐŝŶƚŚĞ
ĐĂůĐƵůĂƚŝŽŶŽĨƚŚĞůŽĐĂůƌĞƉůĂĐĞŵĞŶƚƌĂƚĞ͘dŚĞ
>ĞŐŝƐůĂƚƵƌĞĂůƐŽĚŝƌĞĐƚĞĚƚŚĞ^ƚĂƚĞŽĂƌĚŽĨ
ĚƵĐĂƚŝŽŶƚŽƐƚƵĚǇŚŽǁƚŽƌĞĚƵĐĞƚŚĞĨƵŶĚŝŶŐ
ůĂŐďǇƵƐŝŶŐƉƌŽũĞĐƚĞĚŝŶƐƚĞĂĚŽĨƌĞƉŽƌƚĞĚĚĂƚĂ͘
ŚĂƌƚĞƌ^ĐŚŽŽů>ĞǀǇĐĐŽƵŶƚͲͲ^͘͘ϯϴ͕͞^ĐŚŽŽů
&ƵŶĚŝŶŐŵĞŶĚŵĞŶƚƐ͟;ϮϬϭϲ'ĞŶĞƌĂů^ĞƐƐŝŽŶͿ
ĐƌĞĂƚĞĚƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚʹŚĂƌƚĞƌ
^ĐŚŽŽů>ĞǀǇĐĐŽƵŶƚƚŽŚŽůĚĐĞƌƚĂŝŶƉƌŽƉĞƌƚǇƚĂǆ
ƌĞǀĞŶƵĞƐŐĞŶĞƌĂƚĞĚŝŶƐĐŚŽŽůĚŝƐƚƌŝĐƚƐƚŽ
ƐƵƉƉŽƌƚƚŚĞůŽĐĂůƌĞƉůĂĐĞŵĞŶƚ͘ƐƚŝŵĂƚĞƐ
ŝŶĚŝĐĂƚĞƚŚĂƚƚŚŝƐĂĐĐŽƵŶƚŵĂǇƌĞĐĞŝǀĞ
ĂƉƉƌŽǆŝŵĂƚĞůǇΨϮϲ͘ϵŵŝůůŝŽŶŝŶ&zϮϬϮϬ͕ĂŶ
ŝŶĐƌĞĂƐĞŽĨΨϯ͘ϭŵŝůůŝŽŶƚŽƐƵƉƉŽƌƚƚŚĞƉƌŽŐƌĂŵ͘


KƚŚĞƌĚũƵƐƚŵĞŶƚƐ
dŚĞĨŽůůŽǁŝŶŐĂŵŽƵŶƚƐĂƌĞŝŶĂĚĚŝƚŝŽŶƚŽďĂƐĞ
ĨƵŶĚŝŶŐĨŽƌƚŚĞƉƌŽŐƌĂŵ͘WůĞĂƐĞƐĞĞƚŚĞƚĂďůĞƚŝƚůĞĚ
͞DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵΘ^ĐŚŽŽůƵŝůĚŝŶŐ
WƌŽŐƌĂŵʹƵĚŐĞƚĞƚĂŝůdĂďůĞƐ͟ĨŽƌƚŽƚĂůĨƵŶĚŝŶŐ
ĂŵŽƵŶƚƐ͘
x ƵĂů>ĂŶŐƵĂŐĞ/ŵŵĞƌƐŝŽŶͲͲΨϳϳϰ͕ϬϬϬƚŽĞǆƉĂŶĚ
ƚŚĞƉƌŽŐƌĂŵƚŽĂĚĚŝƚŝŽŶĂůƐƚĂƌƚͲƵƉƐĐŚŽŽůƐͬ
ĐůĂƐƐƌŽŽŵƐ͖
x ^ĐŚŽŽů>EdƌƵƐƚWƌŽŐƌĂŵͲͲΨϴ͘ϳŵŝůůŝŽŶĨƌŽŵ
ŝŶĐƌĞĂƐĞĚƌĞǀĞŶƵĞŝŶƚŚĞhŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
ZĞƐƚƌŝĐƚĞĚ;h^&ZͿʹdƌƵƐƚŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ
ĨŽƌĂƚŽƚĂůĂƉƉƌŽƉƌŝĂƚŝŽŶŽĨŶĞĂƌůǇΨϴϰ͘ϬŵŝůůŝŽŶ
ŝŶ&zϮϬϮϬ͖
x dĞĂĐŚĞƌΘ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐWƌŽŐƌĂŵͲͲΨϭϱ͘Ϭ
ŵŝůůŝŽŶƚŽƐƵƉƉŽƌƚƚŚĞƉƌŽŐƌĂŵĐƌĞĂƚĞĚŝŶ^͘͘
ϭϰϵ͕͞dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐƚ͕͟ƚŚŝƐ
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ĂŵŽƵŶƚŝƐŝŶĂĚĚŝƚŝŽŶƚŽƚŚĞΨϴϰ͘ϬŵŝůůŝŽŶ
ĂƉƉƌŽƉƌŝĂƚĞĚĨƌŽŵƚŚĞ&ZͲdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ
^ƵĐĐĞƐƐĐĐŽƵŶƚĨŽƌƚŚĞƉƌŽŐƌĂŵ͖
^ƚƵĚĞŶƚ,ĞĂůƚŚĂŶĚŽƵŶƐĞůŝŶŐ^ƵƉƉŽƌƚͲͲΨϮϲ͘Ϭ
ŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚ;ΨϭϬ͘ϬŵŝůůŝŽŶͿŽŶĞͲƚŝŵĞƚŽ
ƐƵƉƉŽƌƚƚŚĞƉƌŽŐƌĂŵĐƌĞĂƚĞĚŝŶ,͘͘ϯϳϯ͕
͞^ƚƵĚĞŶƚ^ƵƉƉŽƌƚŵĞŶĚŵĞŶƚƐ͟ƚŽƉƌŽǀŝĚĞ
ƐĐŚŽŽůͲďĂƐĞĚŵĞŶƚĂůŚĞĂůƚŚƐƵƉƉŽƌƚƚŽƐƚƵĚĞŶƚƐ͖
ĞǀĞƌůĞǇdĂǇůŽƌ^ŽƌĞŶƐŽŶůĞŵĞŶƚĂƌǇƌƚƐ
>ĞĂƌŶŝŶŐWƌŽŐƌĂŵͲͲΨϭ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽ
ĞǆƉĂŶĚƚŚĞŶƵŵďĞƌŽĨƐƵďũĞĐƚͲĂƌĞĂĂƌƚ
ƐƉĞĐŝĂůŝƐƚƐŝŶƉĂƌƚŝĐŝƉĂƚŝŶŐĞůĞŵĞŶƚĂƌǇƐĐŚŽŽůƐ͖
ŶŚĂŶĐĞŵĞŶƚĨŽƌƚͲZŝƐŬ^ƚƵĚĞŶƚƐͲͲΨϱ͘ϬŵŝůůŝŽŶ
ƚŽŝŶĐƌĞĂƐĞĚŝƐƚƌŝďƵƚŝŽŶƐƚŽƐĐŚŽŽůĚŝƐƚƌŝĐƚƐĂŶĚ
ĐŚĂƌƚĞƌƐĐŚŽŽůƐĨŽƌƐƚƵĚĞŶƚƐŵĞĞƚŝŶŐĐĞƌƚĂŝŶƌŝƐŬ
ĨĂĐƚŽƌƐ;ƉŽǀĞƌƚǇ͕ŵŽďŝůŝƚǇ͕ůŝŵŝƚĞĚŶŐůŝƐŚ
ƉƌŽĨŝĐŝĞŶĐǇ͕ůŽǁƉĞƌĨŽƌŵĂŶĐĞŽŶƐƚĂƚĞ
ĂƐƐĞƐƐŵĞŶƚƐ͕ŚŽŵĞůĞƐƐŶĞƐƐ͕ĂŶĚĐŚƌŽŶŝĐ
ĂďƐĞŶƚĞĞŝƐŵͿ͖
'ĂŶŐWƌĞǀĞŶƚŝŽŶͲͲΨϯϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽ
ƐƵƉƉŽƌƚŐĂŶŐŝŶƚĞƌǀĞŶƚŝŽŶĂŶĚƉƌĞǀĞŶƚŝŽŶ
ƉƌŽŐƌĂŵƐŝŶƚŚĞƉƵďůŝĐƐĐŚŽŽůƐ͕ĂŶĚŝŶĐƌĞĂƐĞĚ
ƚŚĞƐƚĂƚƵƚŽƌǇĂŵŽƵŶƚĨŽƌƚŚŝƐƉƌŽŐƌĂŵĨƌŽŵΨϭ͘Ϯ
ŵŝůůŝŽŶƚŽΨϭ͘ϱŵŝůůŝŽŶ͖
DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵZŝƐŬZĞďĂůĂŶĐŝŶŐͲͲ
ƚƌĂŶƐĨĞƌƌĞĚΨϭϬ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ
sŽƚĞĚΘŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐ;Ψϱ͘ϬŵŝůůŝŽŶ
ĞĂĐŚͿƚŽƚŚĞĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵŝŶ&zϮϬϭϵƚŽ
ĂůůŽǁƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶĨůĞǆŝďŝůŝƚǇƚŽ
ŵŽǀĞĨƵŶĚŝŶŐĂŵŽŶŐĐĂƚĞŐŽƌŝĐĂůƉƌŽŐƌĂŵƐŝŶ
ƚŚĞDŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵĂƐƉƌŽǀŝĚĞĚŝŶ
ƐƚĂƚƵƚĞ;ϱϯ&ͲϮͲϮϬϱͿ͖
EĞĐĞƐƐĂƌŝůǇǆŝƐƚĞŶƚ^ŵĂůů^ĐŚŽŽůƐͲͲΨϮϬϭ͕ϲϬϬ
;ϭϰϮtWhƐͿƚŽŝŶĐƌĞĂƐĞĨƵŶĚŝŶŐƚŽƐĐŚŽŽůƐƚŚĂƚ
ƋƵĂůŝĨǇĂƐŶĞĐĞƐƐĂƌŝůǇĞǆŝƐƚĞŶƚ͖
WƵƉŝůdƌĂŶƐƉŽƌƚĂƚŝŽŶʹZƵƌĂůdƌĂŶƐƉŽƌƚĂƚŝŽŶ
'ƌĂŶƚƐͲͲΨϭ͘ϬŵŝůůŝŽŶ;ΨϱϬϬ͕ϬϬϬŶĞǁĨƵŶĚŝŶŐ
ĂŶĚΨϱϬϬ͕ϬϬϬŝŶƚĞƌŶĂůƌĞĂůůŽĐĂƚŝŽŶͿƚŽƉƌŽǀŝĚĞ
ŐƌĂŶƚƐƚŽƐĐŚŽŽůĚŝƐƚƌŝĐƚƐŝŶĐŽƵŶƚŝĞƐŽĨƚŚĞϰƚŚͲ
ϲƚŚĐůĂƐƐƚŽŚĞůƉĨƵŶĚƐƚƵĚĞŶƚƐƚŚĂƚĚŽŶ͛ƚƋƵĂůŝĨǇ
ĨŽƌdŽΘ&ƌŽŵ^ĐŚŽŽůƚƌĂŶƐƉŽƌƚĂƚŝŽŶ͕ĨŝĞůĚƚƌŝƉƐ͕
ĂŶĚĂĐƚŝǀŝƚŝĞƐ͘
WƵƉŝůdƌĂŶƐƉŽƌƚĂƚŝŽŶʹ'ƵĂƌĂŶƚĞĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ>ĞǀǇʹ;ΨϱϬϬ͕ϬϬϬͿƚŽĞůŝŵŝŶĂƚĞ

ƚŚĞƉƌŽŐƌĂŵĂŶĚƚƌĂŶƐĨĞƌĨƵŶĚŝŶŐƚŽƚŚĞZƵƌĂů
dƌĂŶƐƉŽƌƚĂƚŝŽŶ'ƌĂŶƚƉƌŽŐƌĂŵ;ĂďŽǀĞͿ͖
x dĞĂĐŚĞƌ^ĂůĂƌǇ^ƵƉƉůĞŵĞŶƚͲͲΨϰ͘ϵŵŝůůŝŽŶƚŽ
ŝŵƉůĞŵĞŶƚ,͘͘Ϯϯϲ͕͞dĞĂĐŚĞƌ^ĂůĂƌǇ
^ƵƉƉůĞŵĞŶƚŵĞŶĚŵĞŶƚƐ͟ƚŽƉƌŽǀŝĚĞĂΨϰ͕ϭϬϬ
ƚĞĂĐŚĞƌƐĂůĂƌǇƐƵƉƉůĞŵĞŶƚƚŽƋƵĂůŝĨǇŝŶŐŵĂƚŚ͕
ƐĐŝĞŶĐĞ͕ĂŶĚƐƉĞĐŝĂůĞĚƵĐĂƚŝŽŶƚĞĂĐŚĞƌƐǁŝƚŚ
ĞŶĚŽƌƐĞŵĞŶƚƐ͖
x dĞĂĐŚĞƌƐŝŶ,ŝŐŚEĞĞĚ^ĐŚŽŽůƐͲͲΨϱϬϬ͕ϬϬϬƚŽ
ŝŵƉůĞŵĞŶƚ^͘͘ϭϭϱ͕͞,ŝŐŚͲŶĞĞĚ^ĐŚŽŽů
ŵĞŶĚŵĞŶƚƐ͟ƚŽĂǁĂƌĚŐƌĂŶƚƐƚŽƋƵĂůŝĨǇŝŶŐ
ƐĐŚŽŽůƐƚŽŚŝƌĞĂŶĂĚĚŝƚŝŽŶĂůĨŝƌƐƚͲǇĞĂƌƚĞĂĐŚĞƌ͖
ĂŶĚ
x ŽŵƉĞƚĞŶĐǇͲĂƐĞĚĚƵĐĂƚŝŽŶʹ;Ψϭϭϭ͕ϰϬϬͿŽŶĞͲ
ƚŝŵĞƌĞĚƵĐĞĚƉƌŽŐƌĂŵĨƵŶĚŝŶŐďǇΨϱϱ͕ϳϬϬŝŶ
&zϮϬϭϵĂŶĚ&zϮϬϮϬƚŽƌĞĨůĞĐƚƚŚĂƚĨƵŶĚƐǁŝůů
ŶŽƚďĞƵƐĞĚƵŶƚŝů&zϮϬϮϬ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶĐůƵĚĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĂŶĚĐŽĚŝĨŝĞĚŽƌƵŶͲĐŽĚŝĨŝĞĚƐƚĂƚƵƚŽƌǇ
ůĂŶŐƵĂŐĞŐŽǀĞƌŶŝŶŐĐĞƌƚĂŝŶD^WƉƌŽŐƌĂŵƐ͗

WƌŽǀŝĚĞĚĂƵƚŚŽƌŝƚǇĨŽƌƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
ƚŽƵƐĞŶŽŶůĂƉƐŝŶŐďĂůĂŶĐĞƐĨƌŽŵƚŚĞDŝŶŝŵƵŵ
^ĐŚŽŽůWƌŽŐƌĂŵʹĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵĨŽƌƚŚĞ
ĨŽůůŽǁŝŶŐƉƵƌƉŽƐĞƐ͗
x Ψϰϰϱ͕ϴϬϬŽŶĞͲƚŝŵĞƚŽƉƌŽǀŝĚĞĂΨϰϬ͕ϬϬϬďĂƐĞ
ĚŵŝŶŝƐƚƌĂƚŝǀĞŽƐƚĂůůŽĐĂƚŝŽŶƚŽĐŚĂƌƚĞƌƐĐŚŽŽůƐ
ƚŚĂƚĞŶƌŽůůĨĞǁĞƌƚŚĂŶϰϬϬƐƚƵĚĞŶƚƐ͖;^͘͘ϰ͕
/ƚĞŵϱͿ͖ĂŶĚ
x ΨϰϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽŝŵƉůĞŵĞŶƚĂŶŽŶůŝŶ
ƌĞƉŽƌƚŝŶŐƉůĂƚĨŽƌŵĨŽƌƐƚƵĚĞŶƚƚƌĂŶƐƉŽƌƚĂƚŝŽŶ
ĚĂƚĂ͘;^͘͘ϰ͕/ƚĞŵϯͿ

ŝƌĞĐƚĞĚƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶƚŽƐƚƵĚǇƚŚĞ
EĞĐĞƐƐĂƌŝůǇǆŝƐƚĞŶƚ^ŵĂůů^ĐŚŽŽůƐĚŝƐƚƌŝďƵƚŝŽŶ
ĨŽƌŵƵůĂ͕ŝŶĐůƵĚŝŶŐƌĞĐĂůĐƵůĂƚŝŶŐƉƌŽŐƌĂŵƌĞŐƌĞƐƐŝŽŶ
ĨŽƌŵƵůĂƐĂŶĚǁĂǇƐƚŽĂĚĚƌĞƐƐƚŚĞƵŶŝƋƵĞŶĞĞĚƐƚŽ
ŐĞŽŐƌĂƉŚŝĐĂůůǇŝƐŽůĂƚĞĚƐĐŚŽŽůƐ͘;^͘͘ϰ͕/ƚĞŵϰͿ

WĂƐƐĞĚŝŶƚĞŶƚƌĞƋƵĞƐƚŝŶŐƚŚĂƚƚŚĞ^ƚĂƚĞŽĂƌĚŽĨ
ĚƵĐĂƚŝŽŶƌĞƉŽƌƚƚŽƚŚĞWƵďůŝĐĚƵĐĂƚŝŽŶ
ƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞŽŶƉĞƌƉƵƉŝů
ĞǆƉĞŶĚŝƚƵƌĞƐŽŶŽƉĞƌĂƚŝŽŶƐ͘;^͘͘ϰ͕/ƚĞŵϰͿ
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ŝƌĞĐƚĞĚƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶƚŽĚŝƐƚƌŝďƵƚĞ
Ψϰ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐĂƉƉƌŽƉƌŝĂƚĞĚƚŽƚŚĞŚĂƌƚĞƌ
^ĐŚŽŽů>ŽĐĂůZĞƉůĂĐĞŵĞŶƚƉƌŽŐƌĂŵŽŶĂŶĞƋƵĂůƉĞƌ
ƐƚƵĚĞŶƚďĂƐŝƐ͘;^͘͘ϰ͕/ƚĞŵϱͿ

ZĞƋƵĞƐƚĞĚƚŚĂƚƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶĚĞǀĞůŽƉ
ĂŵĞƚŚŽĚŽůŽŐǇƚŽĐĂůĐƵůĂƚĞƚŚĞŚĂƌƚĞƌ^ĐŚŽŽů>ŽĐĂů
ZĞƉůĂĐĞŵĞŶƚĨŽƌŵƵůĂƵƐŝŶŐŽŶĞͲǇĞĂƌĂŶĚƚǁŽͲǇĞĂƌ
ĚĂƚĂĞƐƚŝŵĂƚĞƐŝŶƐƚĞĂĚŽĨƌĞƉŽƌƚĞĚĚĂƚĂ͘;^͘͘ϰ͕
/ƚĞŵϱͿ

ŵĞŶĚĞĚƐƚĂƚƵƚĞ͕ϱϯ&ͲϮͲϯϬϲ͕ĂůůŽǁĐŚĂƌƚĞƌƐĐŚŽŽůƐ
ƚŚĂƚĞŶƌŽůůĨĞǁĞƌƚŚĂŶϰϬϬƐƚƵĚĞŶƚƐƚŽƌĞĐĞŝǀĞďĂƐĞ
ĨƵŶĚŝŶŐĂŵŽƵŶƚĨŽƌĂĚŵŝŶŝƐƚƌĂƚŝǀĞĐŽƐƚƐĂƐŽƉƉŽƐĞĚ
ƚŽƚŚĞΨϭϬϬƉĞƌƐƚƵĚĞŶƚƉƌĞǀŝŽƵƐůǇĂƵƚŚŽƌŝǌĞĚŝŶ
ƐƚĂƚƵƚĞ͘;^͘͘ϰ͕^ĞĐƚŝŽŶϮͿ

ŵĞŶĚĞĚϱϯ&ͲϮͲϰϬϯĂŶĚĞŶĂĐƚĞĚϱϯ&ͲϮͲϰϭϱƚŽ
ŝŵƉůĞŵĞŶƚƚŚĞWƵƉŝůdƌĂŶƐƉŽƌƚĂƚŝŽŶʹZƵƌĂů
dƌĂŶƐƉŽƌƚĂƚŝŽŶ'ƌĂŶƚƉƌŽŐƌĂŵ͘;^͘͘ϰ͕^ĞĐƚŝŽŶƐϯ
ĂŶĚϲͿ

ŵĞŶĚĞĚƚŚĞƐƚĂƚƵƚĞĨŽƌƚŚĞŶŚĂŶĐĞŵĞŶƚĨŽƌƚͲ
ZŝƐŬ^ƚƵĚĞŶƚƐƉƌŽŐƌĂŵ͕ϱϯ&ͲϮͲϰϭϬ͕ƚŽĐŚĂŶŐĞƚŚĞ
ŵĞƚŚŽĚŽůŽŐǇƵƐĞĚƚŽĐĂůĐƵůĂƚĞƐƚƵĚĞŶƚŐƌŽǁƚŚĨŽƌ
ƚŚĞƉƌŽŐƌĂŵ͘;^͘͘ϰ͕^ĞĐƚŝŽŶϰͿ

ůĂƌŝĨŝĞĚƋƵĂůŝĨǇŝŶŐůĂŶŐƵĂŐĞĨŽƌƚŚĞZƵƌĂů^ĐŚŽŽů
dƌĂŶƐƉŽƌƚĂƚŝŽŶZĞŝŵďƵƌƐĞŵĞŶƚƉƌŽŐƌĂŵŽƵƚůŝŶĞĚŝŶ
ϱϯ&ͲϮͲϱϮϬ͘;^͘͘ϰ͕^ĞĐƚŝŽŶϳͿ


^,KK>h/>/E'WZK'ZD;^WͿ
dŚĞ^WŝŶĐůƵĚĞƐƚǁŽƉƌŽŐƌĂŵƐ͗;ϭͿĂƉŝƚĂůKƵƚůĂǇ
&ŽƵŶĚĂƚŝŽŶWƌŽŐƌĂŵĂŶĚ;ϮͿĂƉŝƚĂůKƵƚůĂǇ
ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚWƌŽŐƌĂŵ͘dŚĞƉƌŽŐƌĂŵƐĂƐƐŝƐƚ
ƋƵĂůŝĨǇŝŶŐƐĐŚŽŽůĚŝƐƚƌŝĐƚƐŽŶĂĨŽƌŵƵůĂďĂƐŝƐǁŝƚŚƚŚĞ
ĐŽŶƐƚƌƵĐƚŝŽŶ͕ƌĞŶŽǀĂƚŝŽŶ͕ŽƌĚĞďƚƐĞƌǀŝĐĞŽĨƐĐŚŽŽů
ĨĂĐŝůŝƚŝĞƐ͘

dŚĞƉƌŽŐƌĂŵŝƐĨƵŶĚĞĚǁŝƚŚƐƚĂƚĞĨƵŶĚƐĨƌŽŵƚŚĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚĂŶĚƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚʹ
DŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ͗&zϮϬϮϬ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐƚŽƚĂůŶĞĂƌůǇΨϯϯ͘ϯŵŝůůŝŽŶ͘ĂƉŝƚĂů
ĐŽŶƐƚƌƵĐƚŝŽŶŝŶƚŚĞ>ƐŝƐƉƌŝŵĂƌŝůǇĨƵŶĚĞĚƚŚƌŽƵŐŚ
ůŽĐĂůƉƌŽƉĞƌƚǇƚĂǆƌĞǀĞŶƵĞƐ͘



Wh>/hd/KE'E/^
dŚĞhƚĂŚŽŶƐƚŝƚƵƚŝŽŶƐƚĂƚĞƐƚŚĂƚΗƚŚĞŐĞŶĞƌĂů
ĐŽŶƚƌŽůĂŶĚƐƵƉĞƌǀŝƐŝŽŶŽĨƚŚĞƉƵďůŝĐĞĚƵĐĂƚŝŽŶ
ƐǇƐƚĞŵƐŚĂůůďĞǀĞƐƚĞĚŝŶĂ^ƚĂƚĞŽĂƌĚŽĨ
ĚƵĐĂƚŝŽŶ͘ΗdŚĞhƚĂŚ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
;h^ͿĂŶĚŝƚƐĂƉƉŽŝŶƚĞĚ^ƵƉĞƌŝŶƚĞŶĚĞŶƚĂĚŵŝŶŝƐƚĞƌ
ƚŚĞǀĂƌŝŽƵƐŽƉĞƌĂƚŝŶŐƉƌŽŐƌĂŵƐĂŶĚĚŝǀŝƐŝŽŶƐ
ƐƵƉƉŽƌƚŝŶŐhƚĂŚΖƐƉƵďůŝĐĞĚƵĐĂƚŝŽŶƐǇƐƚĞŵ͘h^
ĐŽŶƚĂŝŶƐƐĞǀĞƌĂůůŝŶĞŝƚĞŵƐŝŶĐůƵĚŝŶŐƚŚĞ^ƚĂƚĞ
ĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞ͕'ĞŶĞƌĂů^ǇƐƚĞŵ^ƵƉƉŽƌƚ͕ƚŚĞ
hƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚ;h^Ϳ͕D^W
ĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶ͕/ŶŝƚŝĂƚŝǀĞ
WƌŽŐƌĂŵƐ͕ŚŝůĚEƵƚƌŝƚŝŽŶWƌŽŐƌĂŵƐ;EWͿ͕ĚƵĐĂƚŽƌ
>ŝĐĞŶƐŝŶŐ͕ƚŚĞ^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚ;^^Ϳ͕
&ŝŶĞƌƚƐKƵƚƌĞĂĐŚ͕^ĐŝĞŶĐĞKƵƚƌĞĂĐŚ͕ĂŶĚZĞŐŝŽŶĂů
^ĞƌǀŝĐĞĞŶƚĞƌƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂĚŽƉƚĞĚƵƉĚĂƚĞĚƉĞƌĨŽƌŵĂŶĐĞ
ŵĞĂƐƵƌĞŝŶƚĞŶƚůĂŶŐƵĂŐĞŝŶƐĞǀĞƌĂůůŝŶĞŝƚĞŵƐǁŝƚŚŝŶ
ƚŚĞWƵďůŝĐĚƵĐĂƚŝŽŶŐĞŶĐŝĞƐƐĞĐƚŝŽŶŽĨ^͘͘ϭ͕
͞WƵďůŝĐĚƵĐĂƚŝŽŶĂƐĞƵĚŐĞƚŵĞŶĚŵĞŶƚƐ͘͟dŚŝƐ
ŝŶƚĞŶƚůĂŶŐƵĂŐĞŝŵƉĂĐƚƐƚŚĞĨŽůůŽǁŝŶŐůŝŶĞŝƚĞŵƐ͗
x ĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ͖
x &ŝŶĞƌƚƐKƵƚƌĞĂĐŚ͖
x ^ĐŝĞŶĐĞKƵƚƌĞĂĐŚ͖
x ZĞŐŝŽŶĂů^ĞƌǀŝĐĞĞŶƚĞƌƐ͖
x ^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞ͖
x 'ĞŶĞƌĂů^ǇƐƚĞŵ^ƵƉƉŽƌƚ͖
x D^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶ͖
x /ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵƐ͖
x ŚŝůĚEƵƚƌŝƚŝŽŶ͖
x ĚƵĐĂƚŽƌ>ŝĐĞŶƐŝŶŐ͖
x ^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚ͖
x hƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚ͖ĂŶĚ
x dĞĂĐŚŝŶŐΘ>ĞĂƌŶŝŶŐ͘

ƵĚŐĞƚŚĂŶŐĞƐ
DĂũŽƌĨƵŶĚŝŶŐĂŶĚƉŽůŝĐǇŝŶŝƚŝĂƚŝǀĞƐĞŶĂĐƚĞĚďǇƚŚĞ
>ĞŐŝƐůĂƚƵƌĞĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶŝŶĐůƵĚĞ͗

^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞΘ'ĞŶĞƌĂů^ǇƐƚĞŵ
^ƵƉƉŽƌƚ
dŚĞƉƌŝŵĂƌǇďƵĚŐĞƚĨŽƌƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
ŝƐĐŽŶƚĂŝŶĞĚŝŶƚǁŽůŝŶĞŝƚĞŵƐ͕ŶĂŵĞůǇ͕^ƚĂƚĞ
ĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞĂŶĚ'ĞŶĞƌĂů^ǇƐƚĞŵ^ƵƉƉŽƌƚ͘
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dŚĞƐĞůŝŶĞŝƚĞŵƐĨƵŶĚƚŚĞŽƉĞƌĂƚŝŶŐĚŝǀŝƐŝŽŶƐĂŶĚ
ƉƌŽŐƌĂŵƐƚŚĂƚŚĞůƉƚŚĞŽĂƌĚĨƵůĨŝůůŝƚƐĐŽŶƐƚŝƚƵƚŝŽŶĂů
ƌŽůĞŽĨΗ'ĞŶĞƌĂůŽŶƚƌŽůĂŶĚ^ƵƉĞƌǀŝƐŝŽŶΗŽĨĂ
ƐƚĂƚĞǁŝĚĞƉƵďůŝĐĞĚƵĐĂƚŝŽŶƐǇƐƚĞŵ͘ŝǀŝƐŝŽŶƐƚŚĂƚ
ŽǀĞƌƐĞĞŽƉĞƌĂƚŝŽŶƐŝŶĐůƵĚĞĨŝŶĂŶĐŝĂůŽƉĞƌĂƚŝŽŶƐ͕
ŝŶĨŽƌŵĂƚŝŽŶƚĞĐŚŶŽůŽŐǇ͕ĚĂƚĂĂŶĚƐƚĂƚŝƐƚŝĐƐ͕ĂŶĚůĂǁ
ĂŶĚƉŽůŝĐǇĨƵŶĐƚŝŽŶƐ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚŝƐůŝŶĞŝƚĞŵ
ŝŶĐůƵĚĞƐĚŝǀŝƐŝŽŶƐŽǀĞƌƐĞĞŝŶŐƐƉĞĐŝĂůĞĚƵĐĂƚŝŽŶ
ƐĞƌǀŝĐĞƐĂŶĚƐƚƵĚĞŶƚĂĚǀŽĐĂĐǇƐĞƌǀŝĐĞƐ͘
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x


x





x





x




x




x






hƚĂŚŶƚŝͲƵůůǇŝŶŐŽĂůŝƚŝŽŶͲͲΨϯϬϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞƚŽŝŶĐƌĞĂƐĞƚŚĞŶƵŵďĞƌŽĨƐĐŚŽŽůƐƚŚĂƚĐĂŶ
ƉĂƌƚŝĐŝƉĂƚĞŝŶƚŚĞƐĞĂŶƚŝͲďƵůůǇŝŶŐƉƌŽŐƌĂŵƐ͖
WƵƉŝůdƌĂŶƐƉŽƌƚĂƚŝŽŶKŶůŝŶĞZĞƉŽƌƚŝŶŐWůĂƚĨŽƌŵͲ
ͲΨϰϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨƌŽŵDŝŶŝŵƵŵ^ĐŚŽŽů
WƌŽŐƌĂŵŶŽŶůĂƉƐŝŶŐďĂůĂŶĐĞƐƚŽŝŵƉůĞŵĞŶƚĂŶ
ŽŶůŝŶĞƌĞƉŽƌƚŝŶŐƉůĂƚĨŽƌŵĨŽƌƐĐŚŽŽůĚŝƐƚƌŝĐƚƐƚŽ
ƌĞƉŽƌƚĚĂƚĂ͖
h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆͲͲΨϴϯ͕ϲϬϬƚŽ
ĂĚũƵƐƚĐĞƌƚĂŝŶh^ůŝŶĞŝƚĞŵĨƵŶĚŝŶŐƵƐĞĚĨŽƌ
ĐŽŵƉĞŶƐĂƚŝŽŶĨƌŽŵĨĞĚĞƌĂůĂŶĚƌĞƐƚƌŝĐƚĞĚ
ĨƵŶĚŝŶŐƐŽƵƌĐĞƐƚŽƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚ͖
^ĐŚŽŽů>EdƌƵƐƚWƌŽŐƌĂŵͲͲΨϲϬ͕ϬϬϬƚŽ
ƐƵƉƉŽƌƚƚŚĞĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨƚŚĞƉƌŽŐƌĂŵ͖
ZĞƐŝĚĞŶƚŝĂůdƌĞĂƚŵĞŶƚĞŶƚĞƌŽŵƉůŝĂŶĐĞͲͲ
ΨϭϬϬ͕ϬϬϬĨŽƌƚŚĞ^ƚĂƚĞŽĂƌĚƚŽŚŝƌĞƐƚĂĨĨƚŽ
ĞǀĂůƵĂƚĞƉƌŝǀĂƚĞƌĞƐŝĚĞŶƚŝĂůƚƌĞĂƚŵĞŶƚĐĞŶƚĞƌƐ
ĨŽƌĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂƚĞĂŶĚĨĞĚĞƌĂůƐƉĞĐŝĂů
ĞĚƵĐĂƚŝŽŶƌĞŐƵůĂƚŝŽŶƐ͖
^ĐŚŽŽůZĞĂĚŝŶĞƐƐZĞǀŝĞǁΘǀůĂƵĂƚŝŽŶͲͲ
ΨϱϬϬ͕ϬϬϬŽŶŐŽŝŶŐĂƉƉƌŽƉƌŝĂƚĞĚŝŶ^͘͘ϭϲϲ͕
͞^ĐŚŽŽůZĞĂĚŝŶĞƐƐŵĞŶĚŵĞŶƚƐ͟ƚŽĐŽŶĚƵĐƚ
ŽŶŐŽŝŶŐƌĞǀŝĞǁĂŶĚĞǀĂůƵĂƚŝŽŶŽĨƚŚĞƉƌŽŐƌĂŵ͖
ƵƚŝƐŵ^ƉĞĐƚƌƵŵdĞĐŚŶŽůŽŐǇʹ;Ψϭϯϳ͕ϱϬϬͿŽŶĞͲ
ƚŝŵĞƚŽƌĞŵŽǀĞĨƵŶĚŝŶŐĨŽƌĂƚĞĐŚŶŽůŽŐǇ
ƉƌŽŐƌĂŵƚŚĂƚǁĂƐŶŽƚƵƐĞĚďǇ>Ɛ͖ĂŶĚ
^͘͘ϭϭϮ͕͞WƵďůŝĐĚƵĐĂƚŝŽŶ/ŶĨŽƌŵĂƚŝŽŶ
^ǇƐƚĞŵƐhŶŝĨŽƌŵŝƚǇĐƚ͟ͲͲΨϭϳ͘ϮŵŝůůŝŽŶŽŶĞͲ
ƚŝŵĞƚŽƐƵƉƉŽƌƚƚŚĞĐƌĞĂƚŝŽŶŽĨƚŚĞhƚĂŚ^ĐŚŽŽů
/ŶĨŽƌŵĂƚŝŽŶDĂŶĂŐĞŵĞŶƚ^ǇƐƚĞŵ;h^/D^Ϳ
ǁŚŝĐŚǁŝůůĂůůŽǁĨŽƌŝŶƚĞŐƌĂƚŝŽŶŽĨĚĂƚĂĂĐƌŽƐƐ
ƚŚĞƐƚĂƚĞ͖
,͘͘ϭϯϬ͕͞WƵďůŝĐĚƵĐĂƚŝŽŶǆŝƚ^ƵƌǀĞǇ͟ͲͲ
Ψϯ͕ϬϬϬŽŶŐŽŝŶŐĂŶĚΨϱ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĚĞǀĞůŽƉ
ĂŵŽĚĞůĞǆŝƚƐƵƌǀĞǇĂŶĚĐŽůůĞĐƚƐƵƌǀĞǇĚĂƚĂĨƌŽŵ
>Ɛ͖ĂŶĚ

x

hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇͲͲΨϭ͕ϭϬϬĨƌŽŵ
ƚŚĞĞĚƵĐĂƚŝŽŶĨƵŶĚŝƐĂƉƉƌŽǀĞĚƚŽŚĞůƉĐŽǀĞƌ
ŝŶĐƌĞĂƐĞĚĐĞůůƉŚŽŶĞĐŽƐƚƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚ^͘͘
ϭϱϰ͕͞hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇ
ŵĞŶĚŵĞŶƚƐ͘͟


dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞŝŶƚŚĞ^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞůŝŶĞŝƚĞŵ͗

ŝƌĞĐƚĞĚƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶƚŽƐƚƵĚǇ
h^͛ƐƌŽůĞŝŶƉƌŽǀŝĚŝŶŐŽǀĞƌƐŝŐŚƚĂŶĚĐŽŽƌĚŝŶĂƚŝŶŐ
ĚĞůŝǀĞƌǇŝŶƌĞŐŝŽŶĂůƐĞƌǀŝĐĞĐĞŶƚĞƌƐĂŶĚƌĞƉŽƌƚƚŽƚŚĞ
WƵďůŝĐĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞŽŶŽƌ
ďĞĨŽƌĞKĐƚŽďĞƌϯϭ͕ϮϬϭϵ͘;^͘͘ϰ͕/ƚĞŵϭϰͿ

D^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶ
dŚŝƐůŝŶĞŝƚĞŵĐŽŶƚĂŝŶƐƚŚĞĨƵŶĚŝŶŐĨŽƌƚŚĞĐŽƐƚƐ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚĞǆĞĐƵƚŝŶŐƐĞǀĞƌĂůŵŝŶŝŵƵŵƐĐŚŽŽů
ƉƌŽŐƌĂŵ;D^WͿĨŽƌŵƵůĂŽƌŐƌĂŶƚƉƌŽŐƌĂŵƐŝŶĐůƵĚŝŶŐ
ĚƵůƚĚƵĐĂƚŝŽŶ͕ƚŚĞĞǀĞƌůǇdĂǇůŽƌ^ŽƌĞŶƐŽŶƌƚƐ
>ĞĂƌŶŝŶŐƉƌŽŐƌĂŵ͕ĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶ
;dͿŽŵƉƌĞŚĞŶƐŝǀĞ'ƵŝĚĂŶĐĞ͕ŝŐŝƚĂůdĞĂĐŚŝŶŐĂŶĚ
>ĞĂƌŶŝŶŐ͕ƵĂů/ŵŵĞƌƐŝŽŶ͕ŶŚĂŶĐĞŵĞŶƚĨŽƌƚͲZŝƐŬ
^ƚƵĚĞŶƚƐ͕^ƉĞĐŝĂůĚƵĐĂƚŝŽŶ^ƚĂƚĞWƌŽŐƌĂŵƐ͕ĂŶĚ
zŽƵƚŚͲŝŶͲƵƐƚŽĚǇ͘
x

x

ƵĂů/ŵĞƌƐŝŽŶWŝůŽƚWƌŽŐƌĂŵͲͲΨϭϬϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞĨŽƌĂŶŽŶůŝŶĞƚƌĂŝŶŝŶŐƉƌŽŐƌĂŵƚŽŚĞůƉ͞ůĂƚĞ
ĐŽŵĞƌƐ͟ĐĂƚĐŚƵƉ͖ĂŶĚ
,͘͘ϭϮϬ͕͞^ƚƵĚĞŶƚĂŶĚ^ĐŚŽŽů^ĂĨĞƚǇ
ƐƐĞƐƐŵĞŶƚ͟ͲͲΨϰϴϬ͕ϬϬϬĂƉƉƌŽƉƌŝĂƚĞĚƚŽh^
ĨŽƌƚŚĞĚĞǀĞůŽƉŝŶŐƚŚĞĨŽůůŽǁŝŶŐ͗
o ^ĐŚŽŽůƐĂĨĞƚǇƚĞĐŚŶŝĐĂůĂƐƐŝƐƚĂŶĐĞĨŽƌ>^Ͳ
ͲΨϭϱϬ͕ϬϬϬ͖
o ^ƚƵĚĞŶƚƐƵƉƉŽƌƚƚĞĂŵƉŝůŽƚƉƌŽŐƌĂŵͲͲ
ΨϭϱϬ͕ϬϬϬ͖ĂŶĚ
o ĂƚĂĐŽůůĞĐƚŝŽŶĂŶĂůǇƐŝƐĨŽƌƐĐŚŽŽůƐĂĨĞƚǇ
ĚĂƚĂͲͲΨϭϴϬ͕ϬϬϬ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞƚƌĂŶƐĨĞƌƌĞĚĨƵŶĚŝŶŐĨƌŽŵŵƵůƚŝƉůĞ
ůŝŶĞŝƚĞŵƐǁŝƚŚŝŶƚŚĞƉƵďůŝĐĞĚƵĐĂƚŝŽŶďƵĚŐĞƚŝŶƚŽ
ƚŚĞD^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶƚŽ
ĐŽŶƐŽůŝĚĂƚĞĂĚŵŝŶŝƐƚƌĂƚŝǀĞĨƵŶĐƚŝŽŶƐĨŽƌĐĞƌƚĂŝŶ
ƉƌŽŐƌĂŵƐ͘ĞƚĂŝůƐŝŶĐůƵĚĞƚŚĞĨŽůůŽǁŝŶŐ͗
x

ΨϲϮϱ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚŽŶŐŽŝŶŐŝŶ
&zϮϬϮϬƚŽƉĂǇƚŚĞĨƵůůƐƚĂƚĞĂŶĚůŽĐĂůƐĐŚŽŽů
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hƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚ
;h^Ϳ
dŚĞhƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚ;h^Ϳ
ŚĞůƉĐŚŝůĚƌĞŶǁŝƚŚŚĞĂƌŝŶŐĂŶĚͬŽƌǀŝƐƵĂůŝŵƉĂŝƌŵĞŶƚƐ
ďĞĐŽŵĞĐŽŵƉĞƚĞŶƚ͕ĐĂƌŝŶŐ͕ĂŶĚĐŽŶƚƌŝďƵƚŝŶŐ
ĐŝƚŝǌĞŶƐ͘dŚĞƐĐŚŽŽůƐŽƉĞƌĂƚĞĂŶĞĚƵĐĂƚŝŽŶĂů
ƌĞƐŽƵƌĐĞĐĞŶƚĞƌƚŚĂƚƐƵƉƉůŝĞƐĞĚƵĐĂƚŝŽŶĂůŵĂƚĞƌŝĂůƐ
ƚŽŽƚŚĞƌĂŐĞŶĐŝĞƐƐĞƌǀŝŶŐƐĞŶƐŽƌǇŝŵƉĂŝƌĞĚĐŚŝůĚƌĞŶ͘
h^ΖƐƚŚƌĞĞŵĂũŽƌƉƌŽŐƌĂŵƐŝŶĐůƵĚĞĂƌĞƐŝĚĞŶƚŝĂů
ƉƌŽŐƌĂŵ͕ƐĞůĨͲĐŽŶƚĂŝŶĞĚĐůĂƐƐƌŽŽŵƐ͕ĂŶĚĂƐƚƵĚĞŶƚ
ĐŽŶƐƵůƚĂŶƚƉƌŽŐƌĂŵ͘
x








ĚŝƐƚƌŝĐƚĐŽƐƚŽĨƚŚĞdKŶůŝŶĞƐƐĞƐƐŵĞŶƚ
ĐŽŶƚƌĂĐƚǁŚŝĐŚŝŶĐůƵĚĞĚĂƚƌĂŶƐĨĞƌŽĨΨϯϰϭ͕ϬϬϬ
ĨƌŽŵƚŚĞ/ŶŝƚŝĂƚŝǀĞƐůŝŶĞŝƚĞŵĂŶĚΨϮϴϰ͕ϬϬϬĨƌŽŵ
ƚŚĞĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵʹdĚĚͲŽŶ͖
Ψϵϳϴ͕ϱϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚŽŶŐŽŝŶŐŝŶ
&zϮϬϮϬǁĂƐƚƌĂŶƐĨĞƌƌĞĚĨƌŽŵƚŚĞĂƐŝĐ^ĐŚŽŽů
WƌŽŐƌĂŵʹdĂĚĚͲŽŶƉƌŽŐƌĂŵƚŽƐƵƉƉŽƌƚĂ
ƐƚĂƚĞĐŽŶƚƌĂĐƚĨŽƌdƐƚƵĚĞŶƚŽƌŐĂŶŝǌĂƚŝŽŶƐ
ŝŶƐƚĞĂĚŽĨƵƐŝŶŐĂĨŝƐĐĂůĂŐĞŶƚ͖
;ΨϭϴϬ͕ϳϬϬͿŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵǁĂƐƚƌĂŶƐĨĞƌƌĞĚ
ƚŽƚŚĞD^WZĞůĂƚĞĚƚŽĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵͲ
ŶŚĂŶĐĞŵĞŶƚĨŽƌƚͲZŝƐŬ^ƚƵĚĞŶƚƐƉƌŽŐƌĂŵƚŽ
ƌĞǀĞƌƐĞĂƚƌĂŶƐĨĞƌŵĂĚĞĚƵƌŝŶŐƚŚĞϮϬϭϴ
'ĞŶĞƌĂů^ĞƐƐŝŽŶ͖
Ψϳϰϭ͕ϰϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚŽŶŐŽŝŶŐŝŶ
&zϮϬϮϬǁĂƐƚƌĂŶƐĨĞƌƌĞĚĨƌŽŵƚŚĞD^WZĞůĂƚĞĚ
ƚŽĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵʹzŽƵƚŚͲŝŶͲƵƐƚŽĚǇ
;z/ͿƉƌŽŐƌĂŵƚŽĨƵŶĚĐŽŶƚƌĂĐƚƐĨŽƌ^dDĂŶĚ
ŵĞŶƚŽƌŝŶŐƉƌŽŐƌĂŵƐĨŽƌƋƵĂůŝĨǇŝŶŐz/ƐƚƵĚĞŶƚƐ͖
ΨϰϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚŽŶŐŽŝŶŐŝŶ
&zϮϬϮϬǁĂƐƚƌĂŶƐĨĞƌƌĞĚĨƌŽŵƚŚĞD^WZĞůĂƚĞĚ
ƚŽĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵʹĂƌůǇ>ŝƚĞƌĂĐǇ
ƉƌŽŐƌĂŵƚŽƐƵƉƉŽƌƚƚŚĞĂĚŵŝŶŝƐƚƌĂƚŝǀĞĨƵŶĐƚŝŽŶƐ
ĨŽƌƚŚĞƉƌŽŐƌĂŵĂƐĂƵƚŚŽƌŝǌĞĚŝŶƐƚĂƚƵƚĞ;ϱϯ&ͲϮͲ
ϱϬϯͿ͘

x

ĚƵĐĂƚŽƌ^ƚĞƉƐΘ>ĂŶĞƐͲͲΨϮ͘ϬŵŝůůŝŽŶƚŽ
ŝŶĐƌĞĂƐĞĞĚƵĐĂƚŽƌĐŽŵƉĞŶƐĂƚŝŽŶƚŚƌŽƵŐŚƐƚĞƉ
ĂŶĚůĂŶĞĂĚũƵƐƚŵĞŶƚƐ͖
hƚĂŚ^ƚĂƚĞ/ŶƐƚƌƵĐƚŝŽŶĂůDĂƚĞƌŝĂůƐĐĐĞƐƐĞŶƚĞƌ
;h^/DͿͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌƉĞƌƐŽŶŶĞů͕
ĞƋƵŝƉŵĞŶƚ͕ŵĂƚĞƌŝĂůƐĂŶĚƐƉĂĐĞƚŽƐƵƉƉŽƌƚƚŚĞ
ƉƌŽĚƵĐƚŝŽŶŽĨĂĐĐĞƐƐŝďůĞŵĂƚĞƌŝĂůƐĨŽƌƐŝŐŚƚͲ
ŝŵƉĂŝƌĞĚƐƚƵĚĞŶƚƐĂŶĚŝŶĚŝǀŝĚƵĂůƐ͖ĂŶĚ

x

hƚĂŚŽƵŶƚǇh^^ĐŚŽŽůŽŶƐƚƌƵĐƚŝŽŶŽƐƚƐ
ͲͲΨϯ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌĐŽƐƚƐƌĞůĂƚĞĚƚŽƚŚĞ
ĐŽŵƉůĞƚŝŽŶŽĨƚŚĞŶĞǁ^ƉƌŝŶŐǀŝůůĞƐĐŚŽŽů͘;dŚŝƐ
ĨƵŶĚŝŶŐŚĂƐďĞĞŶƚƌĂŶƐĨĞƌƌĞĚƚŽƚŚĞŝǀŝƐŝŽŶŽĨ
&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶĂŶĚDĂŶĂŐĞŵĞŶƚͿ͘
x h^ǁŝůůƌĞƉŽƌƚŝƚƐďƵĚŐĞƚŝŶƚŚĞĨŽůůŽǁŝŶŐ
ĐĂƚĞŐŽƌŝĞƐďĞŐŝŶŶŝŶŐŝŶ&zϮϬϭϵ͗
o ^ĐŚŽŽůĨŽƌƚŚĞĞĂĨ͖
o ^ĐŚŽŽůĨŽƌƚŚĞůŝŶĚ͖
o hƚĂŚ^ƚĂƚĞ/ŶƐƚƌƵĐƚŝŽŶĂůDĂƚĞƌŝĂůƐĐĐĞƐƐ
ĞŶƚĞƌh^/DͿ͖
o dƌĂŶƐƉŽƌƚĂƚŝŽŶ͖ĂŶĚ
o ĚŵŝŶŝƐƚƌĂƚŝŽŶ͘

/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵƐ
KǀĞƌƚŚĞĐŽƵƌƐĞŽĨƐĞǀĞƌĂůǇĞĂƌƐ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞŚĂƐ
ĞƐƚĂďůŝƐŚĞĚŶĞǁƉƌŽŐƌĂŵƐŝŶƚŚĞĞĚƵĐĂƚŝŽŶďƵĚŐĞƚ
ĚĞƐŝŐŶĞĚƚŽŵĞĞƚƚŚĞŶĞĞĚƐŽĨĐĞƌƚĂŝŶƐƚƵĚĞŶƚ
ƉŽƉƵůĂƚŝŽŶƐ͕ŝŶƚƌŽĚƵĐĞŝŶŶŽǀĂƚŝŽŶ͕ŽƌƚŽƉƌŽǀŝĚĞ
ĨƵŶĚŝŶŐĨŽƌƉŝůŽƚƉƌŽŐƌĂŵƐ͘ƉƉƌŽƉƌŝĂƚĞĚĨƵŶĚƐĂƌĞ
ĚŝƐƚƌŝďƵƚĞĚƚŽƉƵďůŝĐŽƌƉƌŝǀĂƚĞĞŶƚŝƚŝĞƐŽŶĂ
ĐŽŶƚƌĂĐƚƵĂůďĂƐŝƐ͕ĂŶĚ͕ŝŶŽƌĚĞƌƚŽƉƌŽǀŝĚĞŽǀĞƌƐŝŐŚƚ͕
ĂƌĞŝŶĐůƵĚĞĚǁŝƚŚŝŶƚŚĞhƚĂŚ^ƚĂƚĞŽĂƌĚŽĨ
ĚƵĐĂƚŝŽŶΖƐďƵĚŐĞƚĂŶĚƚŚŝƐůŝŶĞŝƚĞŵ͘
x

x

x

x

x

hW^dZdͲͲΨϱ͘ϱŵŝůůŝŽŶĂƉƉƌŽƉƌŝĂƚĞĚŝŶ^͘͘
ϭϲϲ͕͞^ĐŚŽŽůZĞĂĚŝŶĞƐƐŵĞŶĚŵĞŶƚƐ͟ƚŽ
ĞǆƉĂŶĚƚŚĞƉƌŽŐƌĂŵƚŽĂĚĚŝƚŝŽŶĂůƉƌĞƐĐŚŽŽů
ƐƚƵĚĞŶƚƐ͖
ŽŵƉĞƚĞŶĐǇĂƐĞĚĚƵĐĂƚŝŽŶͲͲΨϮ͘ϬŵŝůůŝŽŶƚŽ
ƉƌŽǀŝĚĞŝŵƉůĞŵĞŶƚĂƚŝŽŶŐƌĂŶƚƐƚŽƉĂƌƚŝĐŝƉĂƚŝŶŐ
>Ɛ͖
ƌĞĂƚĞhƚĂŚ͗ŝŐŝƚĂů>ŝƚĞƌĂĐǇ/ŶŝƚŝĂƚŝǀĞͲͲΨϭ͘ϳϱ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽĚĞůŝĞǀĞƌĚŽďĞƌĞĂƚŝǀĞ
ůŽƵĚƚŽĂůůϳͲϭϮƐƚƵĚĞŶƚƐĂŶĚƚĞĂĐŚĞƌƐ͖
/ŶƚĞƌǀĞŶƚŝŽŶƐĨŽƌZĞĂĚŝŶŐŝĨĨŝĐƵůƚŝĞƐ^ƵŶƐĞƚ
ŵĞŶĚŵĞŶƚƐͲͲΨϯϱϬ͕ϬϬϬƚŽĐƌĞĂƚĞĂƉŝůŽƚĨŽƌ
>ƐƚŽƉƌŽǀŝĚĞĞǀŝĚĞŶĐĞͲďĂƐĞĚŝŶƚĞƌǀĞŶƚŝŽŶƐƚŽ
ƐƚƵĚĞŶƚƐĂƚƌŝƐŬĨŽƌŽƌĞǆƉĞƌŝĞŶĐŝŶŐƌĞĂĚŝŶŐ
ĚŝĨĨŝĐƵůƚŝĞƐ͖
<ͲϯZĞĂĚŝŶŐ/ŵƉƌŽǀĞŵĞŶƚ^ŽĨƚǁĂƌĞ͗Ψϯ͘ϬŵŝůůŝŽŶ
ƚŽƉƌŽǀŝĚĞŝŶĐƌĞĂƐĞĨƵŶĚŝŶŐĨŽƌƐĐŚŽŽůƐƚŽƐĞůĞĐƚ
ĨƌŽŵĂƐĞƌŝĞƐŽĨĐŽŵƉƵƚĞƌƉƌŽŐƌĂŵƐƚŽĂƐƐŝƐƚ
ƐƚƵĚĞŶƚƐŝŶƌĞĂĚŝŶŐŝŵƉƌŽǀĞŵĞŶƚ͖
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<ŶŽǁtŚĞƌĞĂŵƉƵƐ^ĂĨĞƚǇĂŶĚŵĞƌŐĞŶĐǇ
ŽŵŵƵŶŝĐĂƚŝŽŶͲͲΨϭ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽƉůĂĐĞ
ĐĂŵƉƵƐƐĂĨĞƚǇŚĂƌĚǁĂƌĞĞƋƵŝƉŵĞŶƚŝŶƐĐŚŽŽůƐ͖
x >ĞĂĚĞƌŝŶDĞ͗Ψϯϳϱ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĐŽŵƉůĞƚĞ
ĨƵŶĚŝŶŐĨŽƌĂŶŝŶŝƚŝĂƚŝǀĞƚŽŽĨĨĞƌƐĐŚŽŽůƐƚŚĞ
ŽƉƉŽƌƚƵŶŝƚǇƚŽŝŵƉůĞŵĞŶƚƚŚĞ>ĞĂĚĞƌŝŶDĞ
ƉƌŽŐƌĂŵ͖
x >ĞĂƌŶWůĂƚĨŽƌŵ͗Ψϭ͘ϳŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽ
ĐŽŶƚŝŶƵĞƚŚĞĂďŝůŝƚǇŽĨƚŚĞ^ƚĂƚĞŽĂƌĚĂŶĚ>Ɛ
ƚŽĐŽŶƚŝŶƵĞƵƐŝŶŐƚŚĞƐŽĨƚǁĂƌĞƚŚĂƚĞŶĂďůĞƐ
ƚŚĞŵƚŽŵŽŶŝƚŽƌƵƐĞŽĨŵƵůƚŝƉůĞĚŝŐŝƚĂůůĞĂƌŶŝŶŐ
ƉƌŽŐƌĂŵƐ͖
x ^ƚƵĚĞŶƚƌĞĚĞŶƚŝĂůĐĐŽƵŶƚŶŚĂŶĐĞŵĞŶƚƚŽ
dĂƌĞĞƌ^ŬŝůůƐĞƌƚŝĨŝĐĂƚŝŽŶͲͲΨϮ͘ϵŵŝůůŝŽŶŽŶĞͲ
ƚŝŵĞƚŽĨƵŶĚŝŵƉůĞŵĞŶƚĂƚŝŽŶĨŽƌƚŚƌĞĞǇĞĂƌƐ͖
x hŶŝĨŝĞĚ^ƉŽƌƚƐŝŶ,ŝŐŚ^ĐŚŽŽůƐͲͲΨϱϬ͕ϬϬϬƚŽƐƚĂƌƚ
ŶĞǁϭϲhŶŝĨŝĞĚ^ƉŽƌƚƐƚĞĂŵƐĨŽƌƐƚƵĚĞŶƚƐǁŝƚŚ
ĚŝƐĂďŝůŝƚŝĞƐŝŶŚŝŐŚƐĐŚŽŽůƐ͖ĂŶĚ
x ,͘͘ϮϮϳ͕͞hƚĂŚŽŵƉƵƚĞƌ^ĐŝĞŶĐĞ'ƌĂŶƚĐƚ͟ͲͲ
Ψϯ͘ϮŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌĂŐƌĂŶƚƉƌŽŐƌĂŵĨŽƌ
>ƐƚŽĂƉƉůǇĨŽƌĨƵŶĚŝŶŐƚŽŝŵƉůĞŵĞŶƚ
ĐŽŵƉƵƚĞƌƐĐŝĞŶĐĞĞĚƵĐĂƚŝŽŶƉƌŽŐƌĂŵƐ͘

&ŝŶĞƌƚƐKƵƚƌĞĂĐŚ
dŚĞ&ŝŶĞƌƚƐKƵƚƌĞĂĐŚƉƌŽŐƌĂŵĞŶĂďůĞƐhƚĂŚΖƐŶŽŶͲ
ƉƌŽĨŝƚƉƌŽĨĞƐƐŝŽŶĂůĂƌƚƐŽƌŐĂŶŝǌĂƚŝŽŶƐƚŽƉƌŽǀŝĚĞƚŚĞŝƌ
ĞǆƉĞƌƚŝƐĞĂŶĚƌĞƐŽƵƌĐĞƐŝŶƚŚĞƚĞĂĐŚŝŶŐŽĨƚŚĞƐƚĂƚĞΖƐ
ĨŝŶĞĂƌƚƐĐŽƌĞĐƵƌƌŝĐƵůƵŵ͘WĂƌƚŝĐŝƉĂƚŝŶŐŽƌŐĂŶŝǌĂƚŝŽŶƐ
ƐƵƉƉŽƌƚĂŶĚĞŶŚĂŶĐĞƚŚĞƐƚĂƚĞĐƵƌƌŝĐƵůƵŵďǇ
ƉƌŽǀŝĚŝŶŐĞĚƵĐĂƚŝŽŶĂůƐĞƌǀŝĐĞƐƐƵĐŚĂƐ
ĚĞŵŽŶƐƚƌĂƚŝŽŶƐ͕ƉĞƌĨŽƌŵĂŶĐĞƐ͕ƉƌĞƐĞŶƚĂƚŝŽŶƐ͕
ƚĞĂĐŚĞƌƉƌŽĨĞƐƐŝŽŶĂůĚĞǀĞůŽƉŵĞŶƚ͕ĂŶĚĂĐƚŝǀŝƚŝĞƐŝŶ
ƚŚĞƉƵďůŝĐƐĐŚŽŽůƐ͘dŚĞ&ŝŶĞƌƚƐKƵƚƌĞĂĐŚWƌŽŐƌĂŵ
ĐŽŶƚĂŝŶƐƚŚƌĞĞŽƉĞƌĂƚŝŶŐƉƌŽŐƌĂŵƐƚŚĂƚĐŽůůĞĐƚŝǀĞůǇ
ƉƌŽǀŝĚĞĞĚƵĐĂƚŝŽŶĂůŽƉƉŽƌƚƵŶŝƚŝĞƐŝŶƚŚĞƉƵďůŝĐ
ƐĐŚŽŽůƐ͘



x



























x






WƌŽĨĞƐƐŝŽŶĂůKƵƚƌĞĂĐŚWƌŽŐƌĂŵŝŶƚŚĞ^ĐŚŽŽůƐ
;WKW^Ϳ͗ΨϮϬϬ͕ϬϬϬƚŽƉƌŽǀŝĚĞĨƵŶĚŝŶŐƚŽĞǆŝƐƚŝŶŐ
WKW^ƉƌŽǀŝĚĞƌƐƚŽŵĞĞƚĐŽŶƚŝŶƵĞĚƐƚƵĚĞŶƚ
ŐƌŽǁƚŚĂŶĚƌŝƐŝŶŐĐŽƐƚƐ͖ĂŶĚ
WKW^WƌŽǀŝƐŝŽŶĂů;Z&WͿWƌŽŐƌĂŵ͗ΨϮϬϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞƚŽƉƌŽǀŝĚĞϭͲǇĞĂƌŐƌĂŶƚƐƚŽƉƌŝǀĂƚĞŶŽŶͲ
ƉƌŽĨŝƚĂƌƚƐŽƌŐĂŶŝǌĂƚŝŽŶƐƚŽĚĞǀĞůŽƉĂƐƚĂƚĞǁŝĚĞ
ŽƵƚƌĞĂĐŚƉƌŽŐƌĂŵ͘

^ĐŝĞŶĐĞKƵƚƌĞĂĐŚ
dŚĞ^ĐŝĞŶĐĞKƵƚƌĞĂĐŚƉƌŽŐƌĂŵĞŶĂďůĞƐhƚĂŚΖƐŶŽŶͲ
ƉƌŽĨŝƚƉƌŽĨĞƐƐŝŽŶĂůƐĐŝĞŶĐĞŽƌŐĂŶŝǌĂƚŝŽŶƐƚŽƉƌŽǀŝĚĞ
ƚŚĞŝƌĞǆƉĞƌƚŝƐĞĂŶĚƌĞƐŽƵƌĐĞƐŝŶƚŚĞƚĞĂĐŚŝŶŐŽĨƚŚĞ
ƐƚĂƚĞΖƐƐĐŝĞŶĐĞĐŽƌĞĐƵƌƌŝĐƵůƵŵ͘WĂƌƚŝĐŝƉĂƚŝŶŐ
ŽƌŐĂŶŝǌĂƚŝŽŶƐƐƵƉƉŽƌƚĂŶĚĞŶŚĂŶĐĞƚŚĞƐƚĂƚĞ
ĐƵƌƌŝĐƵůƵŵďǇƉƌŽǀŝĚŝŶŐĞĚƵĐĂƚŝŽŶĂůƐĞƌǀŝĐĞƐƐƵĐŚĂƐ
ĚĞŵŽŶƐƚƌĂƚŝŽŶƐ͕ƉƌĞƐĞŶƚĂƚŝŽŶƐ͕ƚĞĂĐŚĞƌƉƌŽĨĞƐƐŝŽŶĂů
ĚĞǀĞůŽƉŵĞŶƚ͕ĂŶĚĂĐƚŝǀŝƚŝĞƐŝŶƚŚĞƉƵďůŝĐƐĐŚŽŽůƐ͘
dŚĞ^ĐŝĞŶĐĞKƵƚƌĞĂĐŚWƌŽŐƌĂŵĐŽŶƚĂŝŶƐĨŽƵƌ
ƉƌŽŐƌĂŵƐƚŚĂƚĐŽůůĞĐƚŝǀĞůǇƉƌŽǀŝĚĞĞĚƵĐĂƚŝŽŶĂů
ŽƉƉŽƌƚƵŶŝƚŝĞƐŝŶƚŚĞƉƵďůŝĐƐĐŚŽŽůƐ͘
x

/^ʹ^ƚƵĚĞŶƚKƵƚƌĞĂĐŚWƌŽǀŝĚĞƌ/ŶĐƌĞĂƐĞͲͲ
ΨϮϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽĂƐƐŝƐƚƉĂƌƚŝĐŝƉĂƚŝŶŐ
ŽƌŐĂŶŝǌĂƚŝŽŶƐƚŽƉƌŽǀŝĚĞƐĞƌǀŝĐĞƐƚŽĂŐƌŽǁŝŶŐ
ƐƚƵĚĞŶƚƉŽƉƵůĂƚŝŽŶ͘


^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚ
dŚĞ^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚĂƵƚŚŽƌŝǌĞƐĂŶĚ
ƐƵƉƉŽƌƚƐĐŚĂƌƚĞƌƐĐŚŽŽůƐ͘dŚŝƐƐƵƉƉŽƌƚŝŶĐůƵĚĞƐ
ŽǀĞƌƐŝŐŚƚŽĨƐĐŚŽŽůŐŽǀĞƌŶĂŶĐĞ͕ĨŝŶĂŶĐĞƐ͕ĂŶĚ
ƐƚƵĚĞŶƚĂĐŚŝĞǀĞŵĞŶƚ͘dŚĞŽĂƌĚĂůƐŽƉƌŽǀŝĚĞƐƐƚĂƌƚͲ
ƵƉŐƌĂŶƚƐƚŽŶĞǁƐĐŚŽŽůƐĂŶĚŝŵƉůĞŵĞŶƚƐƐƚĂƚĞǁŝĚĞ
ŝŵƉƌŽǀĞŵĞŶƚƉƌŽŐƌĂŵƐĨŽƌĐŚĂƌƚĞƌƐĐŚŽŽůƐ͘&ŝŶĂůůǇ͕
ƚŚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚĂĚǀŝƐĞƐƚŚĞ^ƚĂƚĞŽĂƌĚŽĨ
ĚƵĐĂƚŝŽŶŽŶĐŚĂƌƚĞƌƐĐŚŽŽůŝƐƐƵĞƐ͘
x

/ŶŶŽǀĂƚŝǀĞ^ƚƵĚĞŶƚ/ŵƉƌŽǀĞŵĞŶƚWƌŽŐƌĂŵͲͲ
ΨϮϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽƉƌŽǀŝĚĞŐƌĂŶƚƐƚŽĐŚĂƌƚĞƌ
ƐĐŚŽŽůƐƚŽŝŵƉůĞŵĞŶƚƐĐŚŽŽůĚĞƚĞƌŵŝŶĞĚ
ƐƚƌĂƚĞŐŝĞƐƚŽŝŵƉƌŽǀĞƐƚƵĚĞŶƚĂŶĚƐĐŚŽŽů
ĂĐŚŝĞǀĞŵĞŶƚ͘


Wh>/hd/KE/dD^&hE/EKd,Z
^hKDD/dd^
dŚĞ>ĞŐŝƐůĂƚƵƌĞĨƵŶĚĞĚƐĞǀĞƌĂůŝƚĞŵƐƚŚĂƚƐƵƉƉŽƌƚ
ƚŚĞƉƵďůŝĐĞĚƵĐĂƚŝŽŶƐǇƐƚĞŵďƵƚĂƌĞŵĂŶĂŐĞĚŝŶ
ŽƚŚĞƌƐƚĂƚĞŽƌŚŝŐŚĞƌĞĚƵĐĂƚŝŽŶĞŶƚŝƚŝĞƐ͘dŚĞƐĞ
ƉƌŽŐƌĂŵƐŝŶĐůƵĚĞ͗

tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
x ^ĐŚŽŽůZĞĂĚŝŶĞƐƐ'ƌĂŶƚƐͲͲΨϲ͘ϬŵŝůůŝŽŶƚŽƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐƚŽĂůůŽǁƚŚĞ
^ĐŚŽŽůZĞĂĚŝŶĞƐƐŽĂƌĚƚŽƉƌŽǀŝĚĞŐƌĂŶƚƐĂƐ
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ŽƵƚůŝŶĞĚŝŶ^͘͘ϭϲϲ͕͞^ĐŚŽŽůZĞĂĚŝŶĞƐƐ
ŵĞŶĚŵĞŶƚƐ͘͟

































,ŝŐŚĞƌĚƵĐĂƚŝŽŶ
x ^ĂĨĞhƚĂŚƌŝƐŝƐĂŶĚdŝƉ>ŝŶĞͲͲΨϭ͘ϴŵŝůůŝŽŶ
ĂƉƉƌŽƉƌŝĂƚĞĚŝŶ,͘͘ϯϳϯ͕͞^ƚƵĚĞŶƚ^ƵƉƉŽƌƚ
ŵĞŶĚŵĞŶƚƐ͟ƚŽƐƵƉƉŽƌƚƚŚĞŽƉĞƌĂƚŝŽŶŽĨƚŚĞ
^ĂĨĞhdĂƉƉůŝĐĂƚŝŽŶ͘dŚŝƐĂŵŽƵŶƚŝŶĐůƵĚĞƐĂ
ƚƌĂŶƐĨĞƌŽĨΨϱϬϬ͕ϬϬϬŽŶŐŽŝŶŐĨƌŽŵƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨ,ƵŵĂŶ^ĞƌǀŝĐĞƐ͘
x ^ƚƵĚĞŶƚWƌŽƐƉĞƌŝƚǇ^ĂǀŝŶŐƐWƌŽŐƌĂŵ
;DǇϱϮϵWůĂŶͿͲͲΨϰϬ͕ϬϬϬƚŽŝŶĐĞŶƚŝǀŝǌĞĐŽůůĞŐĞ
ƐĂǀŝŶŐƐĨŽƌĐŚŝůĚƌĞŶŝŶŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůͲ
ƉŽǀĞƌƚǇ͘

^ĐŚŽŽů^ĂĨĞƚǇ
x ĞƉĂƌƚŵĞŶƚŽĨWƵďůŝĐ^ĂĨĞƚǇ͗WƌŽŐƌĂŵĂŶĚ
KƉĞƌĂƚŝŽŶƐͲͲΨϭϱϬ͕ϬϬϬĂƉƉƌŽƉƌŝĂƚĞĚŝŶ,͘͘
ϭϮϬ͕͞^ƚƵĚĞŶƚĂŶĚ^ĐŚŽŽů^ĂĨĞƚǇƐƐĞƐƐŵĞŶƚ͟
ƚŽĨƵŶĚĂƉƵďůŝĐƐĂĨĞƚǇůŝĂƐŽŶ͘
x ĞƉĂƌƚŵĞŶƚŽĨ,ƵŵĂŶ^ĞƌǀŝĐĞƐ͗ŝǀŝƐŝŽŶŽĨ
^ƵďƐƚĂŶĐĞďƵƐĞĂŶĚDĞŶƚĂů,ĞĂůƚŚͲͲΨϭϱϬ͕ϬϬϬ
ĂƉƉƌŽƉƌŝĂƚĞĚŝŶ,͘͘ϭϮϬ͕͞^ƚƵĚĞŶƚĂŶĚ^ĐŚŽŽů
^ĂĨĞƚǇƐƐĞƐƐŵĞŶƚ͟ƚŽĨƵŶĚĂƐĐŚŽŽůͲďĂƐĞĚ
ŵĞŶƚĂůŚĞĂůƚŚƐƉĞĐŝĂůŝƐƚ͘

^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞ
dŚĞ^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞŝƐĂŶ
ŝŶĚĞƉĞŶĚĞŶƚƐƚĂƚĞĂŐĞŶĐǇǁŝƚŚŝŶƚŚĞĞǆĞĐƵƚŝǀĞ
ďƌĂŶĐŚƚŚĂƚŵĂŶĂŐĞƐƚŚĞŝŶǀĞƐƚŵĞŶƚŽĨƚŚĞ
WĞƌŵĂŶĞŶƚ^ĐŚŽŽů&ƵŶĚ͘dŚĞƚƌƵƐƚĨƵŶĚŝŶĐůƵĚĞƐ
ŵŽŶĞǇĚĞƌŝǀĞĚĨƌŽŵƚŚĞƐĂůĞŽƌƵƐĞŽĨůĂŶĚŐƌĂŶƚĞĚ
ƚŽƚŚĞ^ƚĂƚĞŽƌƌĞǀĞŶƵĞĂŶĚĂƐƐĞƚƐƌĞĨĞƌƌĞĚƚŽŝŶƚŚĞ
hƚĂŚŽŶƐƚŝƚƵƚŝŽŶ͘

ƵĚŐĞƚŚĂŶŐĞƐ
DĂũŽƌĨƵŶĚŝŶŐĂŶĚƉŽůŝĐǇŝŶŝƚŝĂƚŝǀĞƐĞŶĂĐƚĞĚďǇƚŚĞ
>ĞŐŝƐůĂƚƵƌĞĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶŝŶĐůƵĚĞ͗

x ΨϮϲϬ͕ϬϬϬŽŶŐŽŝŶŐĨƌŽŵƚŚĞ^ĐŚŽŽůĂŶĚ
/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚDĂŶĂŐĞŵĞŶƚĐĐŽƵŶƚ
ƚŽŚŝƌĞĂŶĂĚĚŝƚŝŽŶĂůŝŶǀĞƐƚŵĞŶƚƉƌŽĨĞƐƐŝŽŶĂů͕
ĨƵŶĚŝŶĐƌĞĂƐĞĚƉĞƌƐŽŶŶĞůĐŽƐƚƐ͕ĂŶĚƉƌŽǀŝĚĞ
ƐĂůĂƌǇŝŶĐƌĞĂƐĞƐƚŽĞǆŝƐƚŝŶŐƐƚĂĨĨ͘


ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ
x ^ƚĂƚĞĂƉŝƚŽů&ŝĞůĚdƌŝƉƐͲͲΨϭϬϬ͕ϬϬϬƚŽŚŝƌĞĂ
ƉĂƌƚƚŝŵĞĞŵƉůŽǇĞĞƚŽŽǀĞƌƐĞĞƚŚĞŐƌĂŶƚ
ƉƌŽŐƌĂŵĂŶĚƚŽƉƌŽǀŝĚĞĂĚĚŝƚŝŽŶĂůŐƌĂŶƚƐƚŽ
ƐĐŚŽŽůƐƚŽĐŽŶĚƵĐƚĨŝĞůĚƚƌŝƉƐƚŽƚŚĞĐĂƉŝƚŽů͖ĂŶĚ
x EŽŶůĂƉƐŝŶŐĂůĂŶĐĞdƌĂŶƐĨĞƌͲͲΨϳϲ͕ϴϬϬŽŶĞͲ
ƚŝŵĞƚƌĂŶƐĨĞƌŽĨďĂůĂŶĐĞƐƌĞŵĂŝŶŝŶŐŝŶƚŚĞ
DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵʹZĞůĂƚĞĚƚŽĂƐŝĐ
^ĐŚŽŽůWƌŽŐƌĂŵĨƌŽŵ&zϮϬϭϴďĞĨŽƌĞƚŚĞ
ƉƌŽŐƌĂŵǁĂƐƚƌĂŶƐĨĞƌƌĞĚƚŽƚŚĞĂƉŝƚŽů
WƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ͘

dĂůĞŶƚZĞĂĚǇhƚĂŚ
x 'ŽǀĞƌŶŽƌ͛ƐKĨĨŝĐĞŽĨĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚʹ
dĂůĞŶƚZĞĂĚǇhƚĂŚĞŶƚĞƌͲͲΨϱ͘ϬŵŝůůŝŽŶĨŽƌƚŚĞ
hƚĂŚtŽƌŬƐWƌŽŐƌĂŵƚŽǁŽƌŬǁŝƚŚh^ĂŵŽŶŐ
ŽƚŚĞƌĂŐĞŶĐŝĞƐƚŽĐƌĞĂƚĞǁŽƌŬĨŽƌĐĞƐŽůƵƚŝŽŶƐ͘
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 WƵďůŝĐĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
dĂƌŐĞƚ
^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶͲDŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵ
ĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ

^ĐŚŽŽůZĞĂĚŝŶĞƐƐͲWĞƌĐĞŶƚĂŐĞŽĨƐƚƵĚĞŶƚƐƌĞĂĚǇĨŽƌŬŝŶĚĞƌŐĂƌƚĞŶ
d
^ĐŚŽŽůZĞĂĚŝŶĞƐƐͲWĞƌĐĞŶƚĂŐĞŽĨ^ƚƵĚĞŶƚƐtŚŽĞŵŽŶƐƚƌĂƚĞWƌŽĨŝĐŝĞŶĐǇŽŶǆŝƚƐƐĞƐƐŵĞŶƚ
d

ĂƌůǇ/ŶĚŝĐĂƚŽƌŽĨĐĂĚĞŵŝĐ^ƵĐĐĞƐƐͲWĞƌĐĞŶƚĂŐĞŽĨϯƌĚŐƌĂĚĞƐƚƵĚĞŶƚƐƉƌŽĨŝĐŝĞŶƚŝŶŶŐůŝƐŚůĂŶŐƵĂŐĞ
ϲϳй
ĂƌƚƐĂŶĚŵĂƚŚĞŵĂƚŝĐƐ

WƌŽĨŝĐŝĞŶĐǇŝŶŽƌĞĐĂĚĞŵŝĐ^ƵďũĞĐƚƐͲWĞƌĐĞŶƚĂŐĞŽĨϯƌĚƚŚƌŽƵŐŚϴƚŚŐƌĂĚĞƐƚƵĚĞŶƚƐƉƌŽĨŝĐŝĞŶƚŝŶ
ϲϰй
ŶŐůŝƐŚůĂŶŐƵĂŐĞĂƌƚƐ

WƌŽĨŝĐŝĞŶĐǇŝŶŽƌĞĐĂĚĞŵŝĐ^ƵďũĞĐƚƐͲWĞƌĐĞŶƚĂŐĞŽĨϯƌĚƚŚƌŽƵŐŚϴƚŚŐƌĂĚĞƐƚƵĚĞŶƚƐƉƌŽĨŝĐŝĞŶƚŝŶ
ϲϲй
ŵĂƚŚĞŵĂƚŝĐƐ

WƌŽĨŝĐŝĞŶĐǇŝŶŽƌĞĐĂĚĞŵŝĐ^ƵďũĞĐƚƐͲWĞƌĐĞŶƚĂŐĞŽĨϰƚŚƚŚƌŽƵŐŚϴƚŚŐƌĂĚĞƐƚƵĚĞŶƚƐƉƌŽĨŝĐŝĞŶƚŝŶ
ϲϳй
ƐĐŝĞŶĐĞ
WƌŽĨŝĐŝĞŶĐǇŽŶEĂƚŝŽŶĂůůǇĚŵŝŶŝƐƚĞƌĞĚƐƐĞƐƐŵĞŶƚͲWĞƌĐĞŶƚĂŐĞŽĨϰƚŚ'ƌĂĚĞ^ƚƵĚĞŶƚƐWƌŽĨŝĐŝĞŶƚŝŶ
ϰϭй

ŶŐůŝƐŚ>ĂŶŐƵĂŐĞƌƚƐ
WƌŽĨŝĐŝĞŶĐǇŽŶEĂƚŝŽŶĂůůǇĚŵŝŶŝƐƚĞƌĞĚƐƐĞƐƐŵĞŶƚͲWĞƌĐĞŶƚĂŐĞŽĨϰƚŚŐƌĂĚĞƐƚƵĚĞŶƚƐƉƌŽĨŝĐŝĞŶƚŝŶ
ϰϱй

ŵĂƚŚĞŵĂƚŝĐƐ
WƌŽĨŝĐŝĞŶĐǇŽŶEĂƚŝŽŶĂůůǇĚŵŝŶŝƐƚĞƌĞĚƐƐĞƐƐŵĞŶƚͲWĞƌĐĞŶƚĂŐĞŽĨϰƚŚŐƌĂĚĞƐƚƵĚĞŶƚƐƉƌŽĨŝĐŝĞŶƚŝŶ
ϰϱй

ƐĐŝĞŶĐĞ
WƌŽĨŝĐŝĞŶĐǇŽŶEĂƚŝŽŶĂůůǇĚŵŝŶŝƐƚĞƌĞĚƐƐĞƐƐŵĞŶƚͲWĞƌĐĞŶƚĂŐĞŽĨϴƚŚŐƌĂĚĞƐƚƵĚĞŶƚƐƉƌŽĨŝĐŝĞŶƚŝŶ
ϯϴй

ŶŐůŝƐŚůĂŶŐƵĂŐĞĂƌƚƐ
WƌŽĨŝĐŝĞŶĐǇŽŶEĂƚŝŽŶĂůůǇĚŵŝŶŝƐƚĞƌĞĚƐƐĞƐƐŵĞŶƚͲWĞƌĐĞŶƚĂŐĞŽĨϴƚŚŐƌĂĚĞƐƚƵĚĞŶƚƐƉƌŽĨŝĐŝĞŶƚŝŶ
ϯϵй

ŵĂƚŚĞŵĂƚŝĐƐ
WƌŽĨŝĐŝĞŶĐǇŽŶEĂƚŝŽŶĂůůǇĚŵŝŶŝƐƚĞƌĞĚƐƐĞƐƐŵĞŶƚͲWĞƌĐĞŶƚĂŐĞŽĨϴƚŚŐƌĂĚĞƐƚƵĚĞŶƚƐƉƌŽĨŝĐŝĞŶƚŝŶ
ϱϬй

ƐĐŝĞŶĐĞ
WŽƐƚƐĞĐŽŶĚĂƌǇĐĐĞƐƐͲWĞƌĐĞŶƚĂŐĞŽĨƐƚƵĚĞŶƚƐǁŚŽƐĐŽƌĞĂƚůĞĂƐƚϭϴŽŶƚŚĞd
ϳϳй

,ŝŐŚ^ĐŚŽŽůŽŵƉůĞƚŝŽŶͲWĞƌĐĞŶƚĂŐĞŽĨƐƚƵĚĞŶƚƐǁŚŽŐƌĂĚƵĂƚĞĨƌŽŵŚŝŐŚƐĐŚŽŽůŝŶϰǇĞĂƌƐ
ϵϬй
WƌĞƉĂƌĂƚŝŽŶĨŽƌŽůůĞŐĞͲWĞƌĐĞŶƚĂŐĞŽĨƐƚƵĚĞŶƚƐǁŚŽŚĂǀĞĞĂƌŶĞĚĂĐŽŶĐĞŶƚƌĂƚŝŽŶŝŶŽƌĐŽŵƉůĞƚĞĚĂ
ϴϮй

ĐĞƌƚŝĨŝĐĂƚĞŝŶĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶŽƌŚĂǀĞĞĂƌŶĞĚĐƌĞĚŝƚŝŶĚǀĂŶĐĞĚWůĂĐĞŵĞŶƚ͕ŽŶĐƵƌƌĞŶƚ
ŶƌŽůůŵĞŶƚ͕Žƌ/ŶƚĞƌŶĂƚŝŽŶĂůĂĐĐĂůĂƵƌĞĂƚĞ
 ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶͲ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞ

ĚƵĐĂƚŽƌƐƉĂƌƚŝĐŝƉĂƚŝŶŐŝŶƚƌĂƵŵĂͲŝŶĨŽƌŵĞĚƉƌĂĐƚŝĐĞƐƚƌĂŝŶŝŶŐ
ϭ͕ϱϬϬĚƵĐĂƚŽƌƐ
>ŽĐĂůĞĚƵĐĂƚŝŽŶĂŐĞŶĐǇ/ŶĚŝǀŝĚƵĂůƐǁŝƚŚŝƐĂďŝůŝƚŝĞƐĚƵĐĂƚŝŽŶĐƚŶŽŶĐŽŵƉůŝĂŶĐĞĐŽƌƌĞĐƚŝŽŶ
ϭϬϬй
 'ĞŶĞƌĂů^ǇƐƚĞŵ^ƵƉƉŽƌƚ
>ŽĐĂůĞĚƵĐĂƚŝŽŶĂŐĞŶĐŝĞƐƐĞƌǀĞĚďǇdĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐ
ϭϬϬй
ĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶͲWƌŽĨĞƐƐŝŽŶĂůĚĞǀĞůŽƉŵĞŶƚ
ϲ͕ϬϬϬĚƵĐĂƚŽƌƐ

ZĞĂĚŝŶĞƐƐ/ŵƉƌŽǀĞŵĞŶƚ^ƵĐĐĞƐƐŵƉŽǁĞƌŵĞŶƚ;Z/^ͿƐƵŵŵĂƚŝǀĞĂƐƐĞƐƐŵĞŶƚƐĚĞůŝǀĞƌĞĚ
ϭϬϬй
ƚŽƚŚĞĨŝĞůĚŽŶƐĐŚĞĚƵůĞ

hƚĂŚƐƉŝƌĞWůƵƐƐƵŵŵĂƚŝǀĞĂƐƐĞƐƐŵĞŶƚƐĚĞůŝǀĞƌĞĚƚŽƚŚĞĨŝĞůĚŽŶƐĐŚĞĚƵůĞ
ϭϬϬй
ůĞĐƚƌŽŶŝĐ^ĐŚŽŽůZĞƉŽƌƚĂƌĚƉƵďůŝƐŚĞĚŽŶƐĐŚĞĚƵůĞ
ϭϬϬй

D^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶ
ŝŐŝƚĂůdĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐͲEƵŵďĞƌŽĨƐĐŚŽŽůƐĞŶŐĂŐĞĚŝŶŝŐŝƚĂůdĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐ
ϲϱϬ^ĐŚŽŽůƐ

ƵĂů/ŵŵĞƌƐŝŽŶͲWƌŽĨĞƐƐŝŽŶĂůĚĞǀĞůŽƉŵĞŶƚĨŽƌĞĚƵĐĂƚŽƌƐ
ϭ͕ϴϬϬĚƵĐĂƚŽƌƐ
ƵĂů/ŵŵĞƌƐŝŽŶͲ^ƵƉƉŽƌƚĨŽƌŐƵĞƐƚĞĚƵĐĂƚŽƌƐ
ϭϱϬĚƵĐĂƚŽƌƐ

ϱϬ^ŝƚĞsŝƐŝƚƐ
ĞǀĞƌůĞǇdĂǇůŽƌ^ŽƌĞŶƐŽŶůĞŵĞŶƚĂƌǇƌƚƐ>ĞĂƌŶŝŶŐWƌŽŐƌĂŵͲ&ŝĚĞůŝƚǇŽĨƉƌŽŐƌĂŵŝŵƉůĞŵĞŶƚĂƚŝŽŶ
ĞǀĞƌůĞǇdĂǇůŽƌ^ŽƌĞŶƐŽŶůĞŵĞŶƚĂƌǇƌƚƐ>ĞĂƌŶŝŶŐWƌŽŐƌĂŵͲƉƉůŝĐĂƚŝŽŶƉƌŽĐĞƐƐŝŶŐ
ϯϲ^ĐŚŽŽůŝƐƚƌŝĐƚƐ͕Ϯϲ

ŚĂƌƚĞƌ^ĐŚŽŽůƐ
/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵƐ

ĂƌƐŽŶ^ŵŝƚŚ^ĐŚŽůĂƌƐŚŝƉͲŶŶƵĂůĐŽŵƉůŝĂŶĐĞƌĞƉŽƌƚŝŶŐ
ϭϬϬй
hW^dZdͲEƵŵďĞƌŽĨƐƚƵĚĞŶƚƐƐĞƌǀĞĚ
ϭϭ͕ϳϭϭ

ϭϬϬй
^ĐŚŽŽůdƵƌŶĂƌŽƵŶĚĂŶĚ>ĞĂĚĞƌƐŚŝƉĞǀĞůŽƉŵĞŶƚͲ^ĐŚŽŽůƐŵĞĞƚŝŶŐĞǆŝƚĐƌŝƚĞƌŝĂŽƌƋƵĂůŝĨǇŝŶŐĨŽƌĂŶ
ĞǆƚĞŶƐŝŽŶ

ǀĞƌĂŐĞŶƵŵďĞƌŽĨƉĂƌƚŶĞƌƐĨŽƌŵŝŶŐĂƉĂƌƚŶĞƌƐŚŝƉǁŝƚŚĂůĞĂĚŐƌĂŶƚĂƉƉůŝĐĂŶƚ;ǁŝƚŚŝŶĂ
ϭϱƉĂƌƚŶĞƌƐ
ĨĞĞĚĞƌƉĂƚƚĞƌŶ



ŝůů

/ƚĞŵη

^͘͘ϭ
^͘͘ϭ
^͘͘ϭ

ϲ
ϲ
ϲ

^͘͘ϭ

ϲ

^͘͘ϭ

ϲ

^͘͘ϭ

ϲ

^͘͘ϭ

ϲ

^͘͘ϭ

ϲ

^͘͘ϭ

ϲ

^͘͘ϭ

ϲ

^͘͘ϭ

ϲ

^͘͘ϭ

ϲ

^͘͘ϭ
^͘͘ϭ
^͘͘ϭ

ϲ
ϲ
ϲ

^͘͘ϭ
^͘͘ϭ

ϭϴ
ϭϴ

^͘͘ϭ
^͘͘ϭ
^͘͘ϭ

ϭϵ
ϭϵ
ϭϵ

^͘͘ϭ
^͘͘ϭ

ϭϵ
ϭϵ

^͘͘ϭ
^͘͘ϭ
^͘͘ϭ
^͘͘ϭ
^͘͘ϭ

ϭϱ
ϭϱ
ϭϱ
ϭϱ
ϭϱ

^͘͘ϭ
^͘͘ϭ
^͘͘ϭ

ϭϰ
ϭϰ
ϭϰ

^͘͘ϭ

ϭϰ
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 WƵďůŝĐĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ


























WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
dĂƌŐĞƚ
^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚ
WĞƌĐĞŶƚŽĨƐƵďƐƚĂŶƚŝǀĞŵŽƚŝŽŶƐƉĂƐƐĞĚďǇƚŚĞ^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚƚŚĂƚ͕ŝŶƚŚĞ
ϭϬϬй
ĚŝƐĐƵƐƐŝŽŶ͕ŵĞŶƚŝŽŶĐŽŶƐŝĚĞƌĂƚŝŽŶŽĨƚŚĞŝŵƉĂĐƚŽŶƐƚƵĚĞŶƚƐĂŶĚƚƌĂĐŬƚŚĂƚŝŵƉĂĐƚǁŚĞƌĞĚĂƚĂĂƌĞ
ĂǀĂŝůĂďůĞ
WĞƌĐĞŶƚŽĨĐŚĂƌƚĞƌƐĐŚŽŽůƐĂƵƚŚŽƌŝǌĞĚďǇƚŚĞ^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚƚŚĂƚŵĞĞƚƚŚĞ
'ƌĞĂƚĞƌƚŚĂŶƉƌŝŽƌ
^ĐŚŽŽůĐŚŝĞǀĞŵĞŶƚŵĞƚƌŝĐƐŝŶƚŚĞŚĂƌƚĞƌ^ĐŚŽŽůĐĐŽƵŶƚĂďŝůŝƚǇ&ƌĂŵĞǁŽƌŬ;^&ͿƵŶĚĞƌƚŚĞĂŶŶƵĂů ƐĐŚŽŽůǇĞĂƌƵŶƚŝůƌĞĂĐŚ
ƌĞǀŝĞǁĂŶĚůĂƚĞƐƚĐŽŵƉƌĞŚĞŶƐŝǀĞƌĞǀŝĞǁ͘
ϵϬй͖ϮϬϭϴͲϮϬϭϵǁŝůů
ďĞƚŚĞďĂƐĞůŝŶĞǇĞĂƌ
WĞƌĐĞŶƚŽĨĐŚĂƌƚĞƌƐĐŚŽŽůƐĂƵƚŚŽƌŝǌĞĚďǇƚŚĞ^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚƚŚĂƚĨƵůůǇ
'ƌĞĂƚĞƌƚŚĂŶƉƌŝŽƌ
ŝŵƉůĞŵĞŶƚĞĚĂůůŬĞǇĞůĞŵĞŶƚƐŝŶƚŚĞŝƌĐŚĂƌƚĞƌĂŐƌĞĞŵĞŶƚĂŶĚŚĂǀĞŶŽƌĞƉŽƌƚĞĚĐŽŵƉůŝĂŶĐĞŝƐƐƵĞƐ͘
ƐĐŚŽŽůǇĞĂƌƵŶƚŝůƌĞĂĐŚ
ϵϬй͖ϮϬϭϴͲϮϬϭϵǁŝůů
ďĞƚŚĞďĂƐĞůŝŶĞǇĞĂƌ
ĚƵĐĂƚŽƌ>ŝĐĞŶƐŝŶŐ
ĂĐŬŐƌŽƵŶĚĐŚĞĐŬƌĞƐƉŽŶƐĞĂŶĚŶŽƚŝĨŝĐĂƚŝŽŶŽĨ>ǁŝƚŚŝŶϳϮŚŽƵƌƐ
ϭϬϬй
dĞĂĐŚĞƌƐŝŶĂhƚĂŚ>ǁŚŽŚŽůĚĂƐƚĂŶĚĂƌĚůĞǀĞůϭ͕Ϯ͕ŽƌϯůŝĐĞŶƐĞ
ϵϱй
dĞĂĐŚĞƌƐŝŶĂhƚĂŚ>ǁŚŽŚĂǀĞĚĞŵŽŶƐƚƌĂƚĞĚƉƌĞƉĂƌĂƚŝŽŶŝŶĂƐƐŝŐŶĞĚƐƵďũĞĐƚĂƌĞĂ
ϵϱй
ŚŝůĚEƵƚƌŝƚŝŽŶ
^ĐŚŽŽůĚŝƐƚƌŝĐƚƐĂŶĚĐŚĂƌƚĞƌƐĐŚŽŽůƐƐĞƌǀĞĚ
DĂŝŶƚĂŝŶϲϱй
ĚŵŝŶŝƐƚƌĂƚŝǀĞƌĞǀŝĞǁƐĐŽŵƉůĞƚĞĚ
ϯϯйŶŶƵĂůůǇͮϭϬϬй
KǀĞƌϯzĞĂƌƐ
ZĞŝŵďƵƌƐĞŵĞŶƚĐůĂŝŵƐƉĂŝĚǁŝƚŚŝŶϯϬĚĂǇƐĂŶĚĂŶĞƌƌŽƌƌĂƚĞůĞƐƐƚŚĂŶϭƉĞƌĐĞŶƚ
ϭϬϬй
&ŝŶĞƌƚƐKƵƚƌĞĂĐŚ
>ŽĐĂůĚƵĐĂƚŝŽŶŐĞŶĐŝĞƐ^ĞƌǀĞĚKǀĞƌĂϯzĞĂƌWĞƌŝŽĚ
ϭϬϬйŽĨĚŝƐƚƌŝĐƚƐ͕ϵϬй
ŽĨĐŚĂƌƚĞƌƐ
EƵŵďĞƌŽĨ^ƚƵĚĞŶƚƐZĞĐĞŝǀŝŶŐ^ĞƌǀŝĐĞƐ
ϱϬϬ͕ϬϬϬ
EƵŵďĞƌŽĨdĞĂĐŚĞƌƐZĞĐĞŝǀŝŶŐ^ĞƌǀŝĐĞƐ
Ϯϲ͕ϬϬϬ
ĨĨŝĐĂĐǇŽĨĚƵĐĂƚŝŽŶWƌŽŐƌĂŵŵŝŶŐĂƐĞƚĞƌŵŝŶĞĚďǇWĞĞƌZĞǀŝĞǁ
ϵϬй
^ĐŝĞŶĐĞKƵƚƌĞĂĐŚ
^ƚƵĚĞŶƚ^ĐŝĞŶĐĞǆƉĞƌŝĞŶĐĞƐ
ϯϴϬ͕ϬϬϬ
^ƚƵĚĞŶƚ&ŝĞůĚdƌŝƉƐ
ϯϳϱ͕ϬϬϬ
ĚƵĐĂƚŽƌWƌŽĨĞƐƐŝŽŶĂůĞǀĞůŽƉŵĞŶƚ
Ϯ͕ϬϬϬ
ZĞŐŝŽŶĂů^ĞƌǀŝĐĞĞŶƚĞƌƐ
WƌŽĨĞƐƐŝŽŶĂůĚĞǀĞůŽƉŵĞŶƚƐĞƌǀŝĐĞƐ
ϯ͕ϮϬϬĚƵĐĂƚŽƌ
dƌĂŝŶŝŶŐ,ƌƐ͕ϮϬ͕ϬϬϬ
WĂƌƚŝĐŝƉĂƚŝŽŶ,ƌƐ
dĞĐŚŶŝĐĂůƐƵƉƉŽƌƚƐĞƌǀŝĐĞƐ
ϳ͕ϱϬϬ^ƵƉƉŽƌƚ,ƌƐ
,ŝŐŚĞƌĞĚƵĐĂƚŝŽŶƐĞƌǀŝĐĞƐ
ϭ͕ϱϬϬ'ƌĂĚƵĂƚĞ>ĞǀĞů
ƌĞĚŝƚ,ƌƐ
hƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚ
ĂŵƉƵƐĚƵĐĂƚŝŽŶĂů^ĞƌǀŝĐĞƐͲWĞƌĐĞŶƚĂŐĞŽĨƐƚƵĚĞŶƚƐǁŚŽŚĂǀĞĂĐŚŝĞǀĞĚƚŚĞŝƌ/ŶĚŝǀŝĚƵĂůŝǌĞĚ
ϴϬй
ĚƵĐĂƚŝŽŶWůĂŶ;/WͿŐŽĂůƐŽƌŽďũĞĐƚŝǀĞƐ
KƵƚƌĞĂĐŚĚƵĐĂƚŝŽŶĂů^ĞƌǀŝĐĞƐͲWƌŽǀŝĚĞĐŽŶƚƌĂĐƚĞĚŽƵƚƌĞĂĐŚƐĞƌǀŝĐĞƐ
ϭϬϬй
ĞĂĨͲůŝŶĚĚƵĐĂƚŝŽŶĂů^ĞƌǀŝĐĞƐͲ/ŵƉƌŽǀĞĐŽŵŵƵŶŝĐĂƚŝŽŶŵĂƚƌŝǆƐĐŽƌĞƐ
Ϯ͘ϱй
dĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐ
^ŝŐŶŝĨŝĐĂŶƚƉŽƐŝƚŝǀĞŽƵƚĐŽŵĞƐŝŶůŝƚĞƌĂĐǇ͕ŵĂƚŚĞŵĂƚŝĐƐ͕ĂŶĚƐŽĐŝĂůĞŵŽƚŝŽŶĂůƐŬŝůůƐ
EŽdĂƌŐĞƚ
^ŝŐŶŝĨŝĐĂŶƚĚŝĨĨĞƌĞŶĐĞƐŝŶƐĐŚŽŽůƌĞĂĚŝŶĞƐƐĂƐŵĞĂƐƵƌĞĚďǇƚŚĞ<ŝŶĚĞƌŐĂƌƚĞŶŶƚƌǇĂŶĚǆŝƚWƌŽĨŝůĞ
d
d
^ŝŐŶŝĨŝĐĂŶƚĚŝĨĨĞƌĞŶĐĞƐŝŶůŝƚĞƌĂĐǇĂŶĚŶƵŵĞƌĂĐǇĂĐŚŝĞǀĞŵĞŶƚĂƐŵĞĂƐƵƌĞĚďǇƚŚĞ<ŝŶĚĞƌŐĂƌƚĞŶŶƚƌǇ
ĂŶĚǆŝƚWƌŽĨŝůĞĂŶĚŐƌĂĚĞϯ^ƚƵĚĞŶƚƐƐĞƐƐŵĞŶƚŽĨ'ƌŽǁƚŚĂŶĚǆĐĞůůĞŶĐĞƉƌŽĨŝĐŝĞŶĐǇ

ŝůů

/ƚĞŵη

^͘͘ϭ

ϮϬ

^͘͘ϭ

ϮϬ

^͘͘ϭ

ϮϬ

^͘͘ϭ
^͘͘ϭ
^͘͘ϭ

ϭϮ
ϭϮ
ϭϮ

^͘͘ϭ
^͘͘ϭ

ϭϬ
ϭϬ

^͘͘ϭ

ϭϬ

^͘͘ϭ

ϭϯ

^͘͘ϭ
^͘͘ϭ
^͘͘ϭ

ϭϯ
ϭϯ
ϭϯ

^͘͘ϭ
^͘͘ϭ
^͘͘ϭ

ϭϳ
ϭϳ
ϭϳ

^͘͘ϭ

ϭϲ

^͘͘ϭ
^͘͘ϭ

ϭϲ
ϭϲ

^͘͘ϭ

Ϯϯ

^͘͘ϭ
^͘͘ϭ

Ϯϯ
Ϯϯ

^͘͘ϭ
^͘͘ϭ
^͘͘ϭ

Ϯϭ
Ϯϭ
Ϯϭ
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 WƵďůŝĐĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ























^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ƵƚŝƐŵǁĂƌĞŶĞƐƐĐĐŽƵŶƚ;'&ZͿ
ŚĂƌƚĞƌ^ĐŚŽŽů>ĞǀǇĐĐŽƵŶƚ;&ZͿ
ŚĂƌƚĞƌ^ĐŚŽŽůZĞƐĞƌǀĞĐĐŽƵŶƚ;&ZͿ
>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚ
dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
>ĂŶĚǆĐŚĂŶŐĞŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
>ĂŶĚ'ƌĂŶƚDĂŶĂŐĞŵĞŶƚ&ƵŶĚ
>ŝƋƵŽƌdĂǆ
>ŽĐĂůZĞǀĞŶƵĞ
DŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ;&ZͿ
WƌŽĨĞƐƐŝŽŶĂůWƌĂĐƚŝĐĞƐ^ƵďĨƵŶĚ
^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ&ƵŶĚDŐƚĐĐƚ
^ĐŚŽŽůZĞĂĚŝŶĞƐƐ;'&ZͿ
^ƵďƐƚĂŶĐĞďƵƐĞWƌĞǀĞŶƚŝŽŶ;'&ZͿ
dƌĂŶƐĨĞƌƐ
dƌƵƐƚŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ
hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀ͘WƌŽŐƌĂŵ;&ZͿ
ZĞƉĂǇŵĞŶƚƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐͲZĞůĂƚĞĚƚŽĂƐŝĐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
ŐĞŶĐŝĞƐ
DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵ
^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵƐ
^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲ͕ϲϯϴ͕ϭϬϬ
ϯϱϬ͕ϬϬϬ
ϯ͕ϯϰϴ͕ϱϵϬ͕ϮϬϬ
;ϵ͕ϬϰϬ͕ϰϬϬͿ
Ϯϳ͕ϱϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ͕ϬϬϬ
ϱϮϬ͕ϰϰϲ͕ϵϬϬ
ϰϴ͕ϮϬϬ
ϳ͕ϵϵϬ͕ϱϬϬ
ϭϰϬ͕ϭϬϬ
ϱϬ͕ϳϬϬ
Ϯϯ͕ϴϯϵ͕ϲϬϬ
ϱϬ͕ϬϬϬ
ϯϲ͕ϭϭϳ͕ϯϬϬ
ϲϱ͕ϭϱϬ͕ϬϬϬ
ϭ͕ϳϬϬ͕ϱϬϬ
ϭϱ͕ϵϬϬ
Ϯ͕ϬϬϬ
ϯϵ͕Ϯϴϱ͕ϴϬϬ
ϵϭϮ͕ϭϯϬ͕ϭϬϬ
ϳϱ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ
ϵϲϱ͕ϮϬϬ
ϮϮϯ͕ϭϬϬ
ϱϬϴ͕ϰϬϬ
ϭϴ͕ϯϲϯ͕ϵϬϬ
ϳϰ͕ϳϮϯ͕ϳϬϬ
ϭ͕ϳϱϬ͕ϬϬϬ
Ϯ͕ϵϳϳ͕ϬϬϬ
ϭϭϭ͕ϱϬϵ͕ϯϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϲ͕ϯϲϱ͕ϴϬϬ

ϰϭ͕ϬϬϬ

ϰϬϬ͕ϬϬϬ
;ϭϭϬ͕ϮϬϭ͕ϵϬϬͿ
Ψϱ͕ϭϲϲ͕ϴϮϰ͕ϳϬϬ

Ψϲ͕ϴϬϲ͕ϴϬϬ

ϯ͕ϭϲϯ͕ϳϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϲ͕ϲϯϴ͕ϭϬϬ
ϯϱϬ͕ϬϬϬ
ϯ͕ϯϰϴ͕ϱϵϬ͕ϮϬϬ
;Ϯ͕ϲϳϰ͕ϲϬϬͿ
Ϯϳ͕ϱϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ͕ϬϬϬ
ϱϮϬ͕ϰϰϲ͕ϵϬϬ
ϰϴ͕ϮϬϬ
ϳ͕ϵϵϬ͕ϱϬϬ
ϭϰϬ͕ϭϬϬ
ϱϬ͕ϳϬϬ
Ϯϯ͕ϴϯϵ͕ϲϬϬ
ϱϬ͕ϬϬϬ
ϯϲ͕ϭϭϳ͕ϯϬϬ
ϲϱ͕ϭϱϬ͕ϬϬϬ
ϭ͕ϳϬϬ͕ϱϬϬ
ϭϱ͕ϵϬϬ
Ϯ͕ϬϬϬ
ϯϵ͕Ϯϴϱ͕ϴϬϬ
ϵϭϮ͕ϭϯϬ͕ϭϬϬ
ϳϱ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ
ϵϲϱ͕ϮϬϬ
ϮϮϯ͕ϭϬϬ
ϱϬϴ͕ϰϬϬ
ϭϴ͕ϯϲϯ͕ϵϬϬ
ϳϰ͕ϳϮϯ͕ϳϬϬ
ϭ͕ϳϵϭ͕ϬϬϬ
Ϯ͕ϵϳϳ͕ϬϬϬ
ϭϭϭ͕ϱϬϵ͕ϯϬϬ
ϰϬϬ͕ϬϬϬ
;ϭϭϬ͕ϮϬϭ͕ϵϬϬͿ
Ψϱ͕ϭϳϯ͕ϲϯϭ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳ͕Ϭϭϰ͕ϭϬϬ
ϮϱϬ͕ϯϬϬ
ϯ͕ϱϱϰ͕ϱϬϬ͕ϴϬϬ
;ϯ͕Ϭϵϳ͕ϯϬϬͿ
ϯϮ͕ϱϬϬ͕ϬϬϬ

ϰ͕ϳϳϯ͕ϲϱϳ͕ϮϬϬ
ϯϯ͕Ϯϰϵ͕ϳϬϬ
ϳϴϬ͕ϵϵϰ͕ϵϬϬ
ϭ͕Ϯϰϯ͕ϲϬϬ
Ψϱ͕ϱϴϵ͕ϭϰϱ͕ϰϬϬ
ϲϲϱ͘ϲ

ϰ͕ϰϬϬ͕ϰϳϱ͕ϰϬϬ
ϯϯ͕Ϯϰϵ͕ϳϬϬ
ϳϯϮ͕ϭϯϰ͕ϰϬϬ
ϵϲϱ͕ϮϬϬ
Ψϱ͕ϭϲϲ͕ϴϮϰ͕ϳϬϬ

Ψϲ͕ϴϬϲ͕ϴϬϬ

ϰ͕ϰϬϯ͕ϲϯϵ͕ϭϬϬ
ϯϯ͕Ϯϰϵ͕ϳϬϬ
ϳϯϱ͕ϳϳϳ͕ϱϬϬ
ϵϲϱ͕ϮϬϬ
Ψϱ͕ϭϳϯ͕ϲϯϭ͕ϱϬϬ

ϲϲϲ͘ϲ

Ϭ͘Ϭ

ϲϲϲ͘ϲ

ϯ͕ϲϰϯ͕ϭϬϬ

ϱϮϬ͕ϱϴϯ͕ϬϬϬ
ϱϮ͕ϴϬϬ
ϳ͕ϵϭϲ͕ϬϬϬ
ϭϰϬ͕ϭϬϬ
ϱϬ͕ϳϬϬ
Ϯϲ͕ϵϯϭ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ϰϴ͕ϵϵϳ͕ϵϬϬ
ϴϯ͕ϵϱϬ͕ϬϬϬ
ϭ͕ϳϭϮ͕ϰϬϬ
ϭϲ͕ϭϬϬ
ϯϵ͕Ϯϳϳ͕ϴϬϬ
ϭ͕Ϭϴϯ͕ϲϬϬ͕ϳϬϬ
ϳϱ͕ϬϬϬ͕ϬϬϬ
ϭ͕Ϯϰϯ͕ϲϬϬ
ϲϱ͕ϯϬϬ
ϱϭϮ͕ϳϬϬ
ϭϴ͕ϱϵϳ͕ϵϬϬ
ϴϯ͕Ϯϰϯ͕ϵϬϬ
ϭ͕ϳϱϭ͕ϮϬϬ
Ϯ͕ϵϳϳ͕ϬϬϬ
ϭϬϱ͕ϰϬϱ͕ϳϬϬ
;ϭϬϰ͕Ϭϵϴ͕ϯϬϬͿ
Ψϱ͕ϱϴϵ͕ϭϰϱ͕ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϯϳϲ͕ϬϬϬ
;ϵϵ͕ϳϬϬͿ
ϮϬϱ͕ϵϭϬ͕ϲϬϬ
;ϰϮϮ͕ϳϬϬͿ
ϱ͕ϬϬϬ͕ϬϬϬ
;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
ϭϯϲ͕ϭϬϬ
ϰ͕ϲϬϬ
;ϳϰ͕ϱϬϬͿ

ϯ͕Ϭϵϭ͕ϰϬϬ
ϭϮ͕ϴϴϬ͕ϲϬϬ
ϭϴ͕ϴϬϬ͕ϬϬϬ
ϭϭ͕ϵϬϬ
ϮϬϬ
;Ϯ͕ϬϬϬͿ
;ϴ͕ϬϬϬͿ
ϭϳϭ͕ϰϳϬ͕ϲϬϬ
;ϱϬϬͿ
Ϯϳϴ͕ϰϬϬ
;ϭϱϳ͕ϴϬϬͿ
ϰ͕ϯϬϬ
Ϯϯϰ͕ϬϬϬ
ϴ͕ϱϮϬ͕ϮϬϬ
;ϯϵ͕ϴϬϬͿ
;ϲ͕ϭϬϯ͕ϲϬϬͿ
;ϰϬϬ͕ϬϬϬͿ
ϲ͕ϭϬϯ͕ϲϬϬ
Ψϰϭϱ͕ϱϭϯ͕ϵϬϬ

ϯϳϬ͕Ϭϭϴ͕ϭϬϬ
ϰϱ͕Ϯϭϳ͕ϰϬϬ
Ϯϳϴ͕ϰϬϬ
Ψϰϭϱ͕ϱϭϯ͕ϵϬϬ
;ϭ͘ϬͿ
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 WƵďůŝĐĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ






^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
>ŝƋƵŽƌŽŶƚƌŽů&ƵŶĚ
>ŝƋƵŽƌŽŶƚƌŽů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕ϬϬϬ͕ϬϬϬ
ϭϴϮ͕ϲϲϳ͕ϯϬϬ
ϯ͕ϲϬϬ͕ϬϬϬ
ϭ͕ϳϱϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯ͕ϬϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕ϬϬϬ͕ϬϬϬ
ϮϬϴ͕ϯϰϳ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϯ͕ϬϬϬ͕ϬϬϬͿ
ϯ͕ϬϬϬ͕ϬϬϬ
Ϯϱ͕ϲϴϬ͕ϲϬϬ
ϲ͕ϰϬϬ͕ϬϬϬ

Ψϭϵϭ͕Ϭϭϳ͕ϯϬϬ

ϰϭ͕ϬϬϬ
;Ψϵ͕ϵϱϵ͕ϬϬϬͿ

ϭϴϮ͕ϲϲϳ͕ϯϬϬ
;ϲ͕ϰϬϬ͕ϬϬϬͿ
ϭ͕ϳϱϬ͕ϬϬϬ
ϰϭ͕ϬϬϬ
Ψϭϴϭ͕Ϭϱϴ͕ϯϬϬ

ΨϮϭϯ͕Ϭϵϳ͕ϵϬϬ

;ϰϭ͕ϬϬϬͿ
ΨϯϮ͕Ϭϯϵ͕ϲϬϬ

ϭϵϭ͕Ϭϭϳ͕ϯϬϬ
Ψϭϵϭ͕Ϭϭϳ͕ϯϬϬ

;ϵ͕ϵϱϵ͕ϬϬϬͿ
;Ψϵ͕ϵϱϵ͕ϬϬϬͿ

ϭϴϭ͕Ϭϱϴ͕ϯϬϬ
Ψϭϴϭ͕Ϭϱϴ͕ϯϬϬ

Ϯϭϯ͕Ϭϵϳ͕ϵϬϬ
ΨϮϭϯ͕Ϭϵϳ͕ϵϬϬ

ϯϮ͕Ϭϯϵ͕ϲϬϬ
ΨϯϮ͕Ϭϯϵ͕ϲϬϬ

;ϭϬ͕ϬϬϬ͕ϬϬϬͿ

ϭ͕ϳϱϬ͕ϬϬϬ




ŐĞŶĐŝĞƐ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲW
dŽƚĂů
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 WƵďůŝĐĚƵĐĂƚŝŽŶƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ








^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
ŐĞŶĐŝĞƐ
^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϭϱ͕ϬϬϬ
ϱ͕ϰϬϬ
Ϯϳ͕ϱϬϬ
ϳϭϵ͕ϭϬϬ
;ϳϮϭ͕ϯϬϬͿ
Ψϭϰϱ͕ϳϬϬ

ϭϰϱ͕ϳϬϬ
Ψϭϰϱ͕ϳϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ΨϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϭϱ͕ϬϬϬ
ϱ͕ϰϬϬ
Ϯϳ͕ϱϬϬ
ϳϭϵ͕ϭϬϬ
;ϳϮϭ͕ϯϬϬͿ
Ψϭϰϱ͕ϳϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϭϱ͕ϬϬϬ
ϱ͕ϰϬϬ
Ϯϳ͕ϱϬϬ
ϳϭϵ͕ϭϬϬ
;ϳϮϭ͕ϯϬϬͿ
Ψϭϰϱ͕ϳϬϬ

ΨϬ

ϭϰϱ͕ϳϬϬ
Ψϭϰϱ͕ϳϬϬ

ϭϰϱ͕ϳϬϬ
Ψϭϰϱ͕ϳϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ

ΨϬ

ΨϬ
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 ŐĞŶĐǇdĂďůĞ͗DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ












^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ŚĂƌƚĞƌ^ĐŚŽŽů>ĞǀǇĐĐŽƵŶƚ;&ZͿ
>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚ
dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ
>ŽĐĂůZĞǀĞŶƵĞ
DŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ;&ZͿ
dƌƵƐƚŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
;ϵ͕ϳϬϴ͕ϲϬϬͿ
ϯ͕ϮϬϱ͕ϭϵϳ͕ϬϬϬ
Ϯϳ͕ϱϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ͕ϬϬϬ
Ϯϯ͕ϴϯϵ͕ϲϬϬ
ϯϲ͕ϭϭϳ͕ϯϬϬ
ϲϱ͕ϭϱϬ͕ϬϬϬ
ϵϭϮ͕ϭϯϬ͕ϭϬϬ
ϱϲ͕ϮϱϬ͕ϬϬϬ
ϳϰ͕ϬϬϬ͕ϬϬϬ
ϰϴ͕ϴϱϰ͕ϭϬϬ
;ϰϴ͕ϴϱϰ͕ϭϬϬͿ
Ψϰ͕ϰϬϬ͕ϰϳϱ͕ϰϬϬ

>ŝŶĞ/ƚĞŵƐ
ĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ
ZĞůĂƚĞĚƚŽĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵƐ
sŽƚĞĚĂŶĚŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐ
dŽƚĂů

Ϯ͕ϵϰϵ͕ϯϵϵ͕ϭϬϬ
ϳϴϬ͕ϲϳϵ͕ϱϬϬ
ϲϳϬ͕ϯϵϲ͕ϴϬϬ
Ψϰ͕ϰϬϬ͕ϰϳϱ͕ϰϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϯ͕ϭϲϯ͕ϳϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
;Ϯϵ͕ϵϱϱ͕ϳϬϬͿ
ϯ͕ϯϴϴ͕ϳϮϬ͕ϮϬϬ
ϯϮ͕ϱϬϬ͕ϬϬϬ

Ψϯ͕ϭϲϯ͕ϳϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
;ϲ͕ϱϰϰ͕ϵϬϬͿ
ϯ͕ϮϬϱ͕ϭϵϳ͕ϬϬϬ
Ϯϳ͕ϱϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ͕ϬϬϬ
Ϯϯ͕ϴϯϵ͕ϲϬϬ
ϯϲ͕ϭϭϳ͕ϯϬϬ
ϲϱ͕ϭϱϬ͕ϬϬϬ
ϵϭϮ͕ϭϯϬ͕ϭϬϬ
ϱϲ͕ϮϱϬ͕ϬϬϬ
ϳϰ͕ϬϬϬ͕ϬϬϬ
ϰϴ͕ϴϱϰ͕ϭϬϬ
;ϰϴ͕ϴϱϰ͕ϭϬϬͿ
Ψϰ͕ϰϬϯ͕ϲϯϵ͕ϭϬϬ

ϭϬ͕ϬϬϬ͕ϬϬϬ
ϯ͕ϭϲϯ͕ϳϬϬ
;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
Ψϯ͕ϭϲϯ͕ϳϬϬ

Ϯ͕ϵϱϵ͕ϯϵϵ͕ϭϬϬ
ϳϴϯ͕ϴϰϯ͕ϮϬϬ
ϲϲϬ͕ϯϵϲ͕ϴϬϬ
Ψϰ͕ϰϬϯ͕ϲϯϵ͕ϭϬϬ

ϯ͕ϭϬϯ͕ϱϲϯ͕ϬϬϬ
ϴϴϮ͕ϴϴϵ͕ϳϬϬ
ϳϴϳ͕ϮϬϰ͕ϱϬϬ
Ψϰ͕ϳϳϯ͕ϲϱϳ͕ϮϬϬ

Ϯϲ͕ϵϯϭ͕ϬϬϬ
ϰϴ͕ϵϵϳ͕ϵϬϬ
ϴϯ͕ϵϱϬ͕ϬϬϬ
ϭ͕Ϭϴϯ͕ϲϬϬ͕ϳϬϬ
ϱϲ͕ϮϱϬ͕ϬϬϬ
ϴϮ͕ϲϲϯ͕ϭϬϬ
ϰϮ͕ϳϱϬ͕ϱϬϬ
;ϰϮ͕ϳϱϬ͕ϱϬϬͿ
Ψϰ͕ϳϳϯ͕ϲϱϳ͕ϮϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;Ϯϯ͕ϰϭϬ͕ϴϬϬͿ
ϭϴϯ͕ϱϮϯ͕ϮϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
ϯ͕Ϭϵϭ͕ϰϬϬ
ϭϮ͕ϴϴϬ͕ϲϬϬ
ϭϴ͕ϴϬϬ͕ϬϬϬ
ϭϳϭ͕ϰϳϬ͕ϲϬϬ
ϴ͕ϲϲϯ͕ϭϬϬ
;ϲ͕ϭϬϯ͕ϲϬϬͿ
ϲ͕ϭϬϯ͕ϲϬϬ
ΨϯϳϬ͕Ϭϭϴ͕ϭϬϬ

ϭϰϰ͕ϭϲϯ͕ϵϬϬ
ϵϵ͕Ϭϰϲ͕ϱϬϬ
ϭϮϲ͕ϴϬϳ͕ϳϬϬ
ΨϯϳϬ͕Ϭϭϴ͕ϭϬϬ
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 ŐĞŶĐǇdĂďůĞ͗^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ






^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
DŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ;&ZͿ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
ĂƉŝƚĂůKƵƚůĂǇWƌŽŐƌĂŵƐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰ͕ϰϵϵ͕ϳϬϬ
ϭϴ͕ϳϱϬ͕ϬϬϬ
Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

ϯϯ͕Ϯϰϵ͕ϳϬϬ
Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϰ͕ϰϵϵ͕ϳϬϬ
ϭϴ͕ϳϱϬ͕ϬϬϬ
Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰ͕ϰϵϵ͕ϳϬϬ
ϭϴ͕ϳϱϬ͕ϬϬϬ
Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

ϯϯ͕Ϯϰϵ͕ϳϬϬ
Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

ϯϯ͕Ϯϰϵ͕ϳϬϬ
Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ




























7-20

Office of the Legislative Fiscal Analyst

Budget of the State of Utah

Public Education




DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵΘ^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵͲƵĚŐĞƚĞƚĂŝůdĂďůĞƐ
ϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ
&zϮϬϭϵZĞǀŝƐĞĚͮ&zϮϬϮϬƉƉƌŽƉƌŝĂƚĞĚ















&ŝƐĐĂůzĞĂƌϮϬϭϵ
ZĞǀŝƐĞĚ

^ĞĐƚŝŽŶϭ͗DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵͲ^ƵŵŵĂƌǇŽĨdŽƚĂůZĞǀĞŶƵĞ^ŽƵƌĐĞƐĂŶĚǆƉĞŶĚŝƚƵƌĞƐďǇWƌŽŐƌĂŵ
dŽƚĂůZĞǀĞŶƵĞ^ŽƵƌĐĞƐ
͘'ĞŶĞƌĂů^ƚĂƚĞZĞǀĞŶƵĞ
ϭ͘ĚƵĐĂƚŝŽŶ&ƵŶĚ
Ă͘ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
͘ZĞƐƚƌŝĐƚĞĚ^ƚĂƚĞZĞǀĞŶƵĞ
ϭ͘hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
Ă͘hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ͕KŶĞͲƚŝŵĞ
Ϯ͘h^&ZĞƐƚƌŝĐƚĞĚͲdƌƵƐƚŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ
ϯ͘&ZĞƐƚƌŝĐƚĞĚͲDŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ;ϲͿ
ϰ͘&ZĞƐƚƌŝĐƚĞĚͲŚĂƌƚĞƌ^ĐŚŽŽů>ĞǀǇĐĐŽƵŶƚ;ϳͿ
ϱ͘&ZĞƐƚƌŝĐƚĞĚͲdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ;ϲͿ
Ă͘&ZͲdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ͕KŶĞͲƚŝŵĞ;ϲͿ
ϲ͘&ZĞƐƚƌŝĐƚĞĚͲ>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚ;ϲͿ
^ƵďƚŽƚĂů^ƚĂƚĞZĞǀĞŶƵĞƐ͗
͘>ŽĐĂůWƌŽƉĞƌƚǇdĂǆZĞǀĞŶƵĞ
ϭ͘DŝŶŝŵƵŵĂƐŝĐdĂǆZĂƚĞ
Ă͘ĂƐŝĐ>ĞǀǇ
ď͘ĂƐŝĐ>ĞǀǇ/ŶĐƌĞŵĞŶƚZĂƚĞ;ϲͿ
Ϯ͘ƋƵŝƚǇWƵƉŝůdĂǆZĂƚĞ;ϲͿ
ϯ͘tWhsĂůƵĞZĂƚĞ;ϲͿ
ϰ͘sŽƚĞĚ>ŽĐĂů>ĞǀǇ
ϱ͘ŽĂƌĚ>ŽĐĂů>ĞǀǇ
Ă͘ĂƌůǇ>ŝƚĞƌĂĐǇWƌŽŐƌĂŵ
^ƵďƚŽƚĂů>ŽĐĂůZĞǀĞŶƵĞƐ͗
͘ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐĂůĂŶĐĞƐ;ϵͿ
͘ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐĂůĂŶĐĞƐ





&ŝƐĐĂůzĞĂƌϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

dŽƚĂůZĞǀĞŶƵĞƐ͗
dŽƚĂůǆƉĞŶĚŝƚƵƌĞƐďǇWƌŽŐƌĂŵ
͘ĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ
͘ZĞůĂƚĞĚƚŽĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ
͘sŽƚĞĚΘŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐ
dŽƚĂůǆƉĞŶĚŝƚƵƌĞƐ͗

ŵŽƵŶƚ

ŵŽƵŶƚ

ϯ͕ϮϬϱ͕ϭϵϳ͕ϬϬϬ
;ϲ͕ϱϰϰ͕ϵϬϬͿ

ϯ͕ϯϴϴ͕ϳϮϬ͕ϮϬϬ
;Ϯϵ͕ϵϱϱ͕ϳϬϬͿ

Ϯϳ͕ϱϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ͕ϬϬϬ
ϳϰ͕ϬϬϬ͕ϬϬϬ
ϱϲ͕ϮϱϬ͕ϬϬϬ
Ϯϯ͕ϴϯϵ͕ϲϬϬ
Ϭ
ϲϱ͕ϭϱϬ͕ϬϬϬ
ϯϲ͕ϭϭϳ͕ϯϬϬ

ϯϮ͕ϱϬϬ͕ϬϬϬ
Ϭ
ϴϮ͕ϲϲϯ͕ϭϬϬ
ϱϲ͕ϮϱϬ͕ϬϬϬ
Ϯϲ͕ϵϯϭ͕ϬϬϬ
ϴϯ͕ϵϱϬ͕ϬϬϬ
Ϭ
ϰϴ͕ϵϵϳ͕ϵϬϬ

Ψϯ͕ϰϵϭ͕ϱϬϵ͕ϬϬϬ

Ψϯ͕ϲϵϬ͕Ϭϱϲ͕ϱϬϬ

ϯϯϯ͕Ϭϳϯ͕ϴϬϬ
ϳϱ͕ϬϬϬ͕ϬϬϬ
ϯϲ͕ϭϭϳ͕ϯϬϬ
ϭϴ͕ϲϱϬ͕ϬϬϬ
ϯϮϰ͕ϰϮϰ͕ϵϬϬ
ϭϬϵ͕ϴϲϰ͕ϭϬϬ
ϭϱ͕ϬϬϬ͕ϬϬϬ

ϯϰϴ͕Ϭϯϲ͕ϳϬϬ
ϳϱ͕ϬϬϬ͕ϬϬϬ
ϰϴ͕ϵϵϳ͕ϵϬϬ
ϯϳ͕ϰϱϬ͕ϬϬϬ
ϯϱϬ͕ϮϬϮ͕ϭϬϬ
ϮϬϴ͕ϵϭϰ͕ϬϬϬ
ϭϱ͕ϬϬϬ͕ϬϬϬ

ΨϵϭϮ͕ϭϯϬ͕ϭϬϬ
ϰϴ͕ϴϱϰ͕ϭϬϬ
;ϰϴ͕ϴϱϰ͕ϭϬϬͿ

Ψϭ͕Ϭϴϯ͕ϲϬϬ͕ϳϬϬ
ϰϮ͕ϳϱϬ͕ϱϬϬ
;ϰϮ͕ϳϱϬ͕ϱϬϬͿ

Ψϰ͕ϰϬϯ͕ϲϯϵ͕ϭϬϬ

Ψϰ͕ϳϳϯ͕ϲϱϳ͕ϮϬϬ

Ϯ͕ϵϱϵ͕ϯϵϵ͕ϭϬϬ
ϳϴϯ͕ϴϰϯ͕ϮϬϬ
ϲϲϬ͕ϯϵϲ͕ϴϬϬ

ϯ͕ϭϬϯ͕ϱϲϯ͕ϬϬϬ
ϴϴϮ͕ϴϴϵ͕ϳϬϬ
ϳϴϳ͕ϮϬϰ͕ϱϬϬ

Ψϰ͕ϰϬϯ͕ϲϯϵ͕ϭϬϬ

Ψϰ͕ϳϳϯ͕ϲϱϳ͕ϮϬϬ
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DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵΘ^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵͲƵĚŐĞƚĞƚĂŝůdĂďůĞƐ
ϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ



&zϮϬϭϵZĞǀŝƐĞĚͮ&zϮϬϮϬƉƉƌŽƉƌŝĂƚĞĚ
&ŝƐĐĂůzĞĂƌϮϬϭϵ
ZĞǀŝƐĞĚ




&ŝƐĐĂůzĞĂƌϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

^ĞĐƚŝŽŶϮ͗DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵͲĞƚĂŝůŽĨZĞǀĞŶƵĞ^ŽƵƌĐĞƐΘǆƉĞŶĚŝƚƵƌĞƐďǇWƌŽŐƌĂŵ
dĂďůĞ͗ĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ;tĞŝŐŚƚĞĚWƵƉŝůhŶŝƚWƌŽŐƌĂŵƐͿ



tWhsĂůƵĞ ͗
ĂƐŝĐdĂǆZĂƚĞ͗



ZĞǀĞŶƵĞ^ŽƵƌĐĞƐ
͘^ƚĂƚĞZĞǀĞŶƵĞ
ϭ͘ĚƵĐĂƚŝŽŶ&ƵŶĚ
Ă͘ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ;ϮͿ;ϯͿ
͘ZĞƐƚƌŝĐƚĞĚ^ƚĂƚĞZĞǀĞŶƵĞ
ϭ͘hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
Ă͘hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ͕KŶĞͲƚŝŵĞ





Ψϯ͕ϯϵϱ
Ϭ͘ϬϬϭϲϲϵ
ŚĂŶŐĞƐ
Ϭ
ϭϬ͕ϬϬϬ͕ϬϬϬ

^ƵďƚŽƚĂůͲ^ƚĂƚĞZĞǀĞŶƵĞƐ͗
͘>ŽĐĂůWƌŽƉĞƌƚǇdĂǆZĞǀĞŶƵĞ
ϭ͘DŝŶŝŵƵŵĂƐŝĐdĂǆZĂƚĞ
Ă͘ĂƐŝĐ>ĞǀǇ
ď͘ĂƐŝĐ>ĞǀǇ/ŶĐƌĞŵĞŶƚZĂƚĞ;ϲͿ
Ϯ͘ƋƵŝƚǇWƵƉŝůdĂǆZĂƚĞ;ϲͿ
ϯ͘tWhsĂůƵĞZĂƚĞ;ϲͿ
^ƵďƚŽƚĂůͲ>ŽĐĂůWƌŽƉĞƌƚǇdĂǆZĞǀĞŶƵĞƐ͗
͘ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐĂůĂŶĐĞƐ
͘ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐĂůĂŶĐĞƐ






ŵŽƵŶƚ

ǆƉĞŶĚŝƚƵƌĞƐďǇĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵ
͘ZĞŐƵůĂƌĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ
ϭ͘<ŝŶĚĞƌŐĂƌƚĞŶ
Ϯ͘'ƌĂĚĞƐϭͲϭϮ;ϮͿ;ϯͿ
ϯ͘&ŽƌĞŝŐŶǆĐŚĂŶŐĞ^ƚƵĚĞŶƚƐ
ϰ͘EĞĐĞƐƐĂƌŝůǇǆŝƐƚĞŶƚ^ŵĂůů^ĐŚŽŽůƐ
ϱ͘WƌŽĨĞƐƐŝŽŶĂů^ƚĂĨĨ
ϲ͘ĚŵŝŶŝƐƚƌĂƚŝǀĞŽƐƚƐ











ŚĂŶŐĞƐ

ŵŽƵŶƚ

ϭϬϮ͕ϱϭϭ͕ϴϬϬ
Ϭ

Ϯ͕ϱϲϭ͕ϱϳϴ͕ϰϬϬ
Ϭ
ϯϮ͕ϱϬϬ͕ϬϬϬ
Ϭ
ΨϮ͕ϱϵϰ͕Ϭϳϴ͕ϰϬϬ

Ϭ
Ϭ

Ϯϳ͕ϱϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ͕ϬϬϬ
ΨϮ͕ϰϵϲ͕ϱϱϴ͕ϬϬϬ

ϱ͕ϬϬϬ͕ϬϬϬ
Ϭ

Ϭ
Ϭ
Ϭ
Ϭ

ϯϯϯ͕Ϭϳϯ͕ϴϬϬ
ϳϱ͕ϬϬϬ͕ϬϬϬ
ϯϲ͕ϭϭϳ͕ϯϬϬ
ϭϴ͕ϲϱϬ͕ϬϬϬ
ΨϰϲϮ͕ϴϰϭ͕ϭϬϬ
Ϯϱ͕ϰϴϳ͕ϳϬϬ
;Ϯϱ͕ϰϴϳ͕ϳϬϬͿ

ϭϰ͕ϵϲϮ͕ϵϬϬ
Ϭ
ϭϮ͕ϴϴϬ͕ϲϬϬ
ϭϴ͕ϴϬϬ͕ϬϬϬ

Ϭ
Ϭ

dŽƚĂůZĞǀĞŶƵĞƐ͗



Ϯ͕ϰϱϵ͕Ϭϲϲ͕ϲϬϬ
;ϴ͕ϲϬϬͿ

Ψϯ͕ϱϯϮ
Ϭ͘ϬϬϭϲϲϭ

Ϭ
Ϭ

ΨϮ͕ϵϱϵ͕ϯϵϵ͕ϭϬϬ
tWhƐ

ŵŽƵŶƚ

ϯϰϴ͕Ϭϯϲ͕ϳϬϬ
ϳϱ͕ϬϬϬ͕ϬϬϬ
ϰϴ͕ϵϵϳ͕ϵϬϬ
ϯϳ͕ϰϱϬ͕ϬϬϬ
ΨϱϬϵ͕ϰϴϰ͕ϲϬϬ
Ϯϰ͕ϱϴϰ͕ϮϬϬ
;Ϯϰ͕ϱϴϰ͕ϮϬϬͿ
Ψϯ͕ϭϬϯ͕ϱϲϯ͕ϬϬϬ

tWhƐ

ŵŽƵŶƚ

Ϯϲ͕ϯϴϯ
ϱϵϯ͕ϱϮϯ
ϯϮϴ
ϵ͕ϱϴϴ
ϱϱ͕ϱϰϱ
ϭ͕ϱϬϱ

ϴϵ͕ϱϳϬ͕ϯϬϬ
Ϯ͕ϬϮϱ͕ϬϭϬ͕ϲϬϬ
ϭ͕ϭϭϯ͕ϲϬϬ
ϯϮ͕ϱϱϭ͕ϯϬϬ
ϭϴϴ͕ϱϳϱ͕ϯϬϬ
ϱ͕ϭϬϵ͕ϱϬϬ

Ϯϳ͕Ϯϳϳ
ϱϵϵ͕ϵϱϮ
ϯϮϴ
ϵ͕ϳϯϬ
ϱϱ͕ϵϭϵ
ϭ͕ϰϵϬ

ϵϲ͕ϯϰϮ͕ϰϬϬ
Ϯ͕ϭϭϵ͕ϬϯϬ͕ϱϬϬ
ϭ͕ϭϱϴ͕ϱϬϬ
ϯϰ͕ϯϲϲ͕ϯϬϬ
ϭϵϳ͕ϱϬϱ͕ϵϬϬ
ϱ͕ϮϲϮ͕ϳϬϬ

^ƵďƚŽƚĂůͲZĞŐƵůĂƌĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ͗
͘ZĞƐƚƌŝĐƚĞĚĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ
ϭ͘^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲZĞŐƵůĂƌͲĚĚͲŽŶtWhƐ;ϯͿ
Ϯ͘^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲZĞŐƵůĂƌͲ^ĞůĨͲŽŶƚĂŝŶĞĚ
ϯ͘^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲWƌĞͲ^ĐŚŽŽů
ϰ͘^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲǆƚĞŶĚĞĚzĞĂƌWƌŽŐƌĂŵ
ϱ͘^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲ/ŵƉĂĐƚŝĚ;ϭͿ
ϲ͘^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲ/ŶƚĞŶƐŝǀĞ^ĞƌǀŝĐĞƐ
ϳ͘^ƉĞĐŝĂůĚƵĐĂƚŝŽŶͲǆƚĞŶĚĞĚzĞĂƌĨŽƌ^ƉĞĐŝĂůĚƵĐĂƚŽƌƐ
ϴ͘ĂƌĞĞƌΘdĞĐŚŶŝĐĂůĚƵĐĂƚŝŽŶͲŝƐƚƌŝĐƚĚĚͲŽŶ;ϭͿ
ϵ͘ůĂƐƐ^ŝǌĞZĞĚƵĐƚŝŽŶ
^ƵďƚŽƚĂůͲZĞƐƚƌŝĐƚĞĚĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ͗

ϲϴϲ͕ϴϳϮ

ΨϮ͕ϯϰϭ͕ϵϯϬ͕ϲϬϬ

ϲϵϰ͕ϲϵϲ

ΨϮ͕ϰϱϯ͕ϲϲϲ͕ϯϬϬ

ϴϮ͕ϯϰϮ
ϭϯ͕ϵϳϬ
ϭϭ͕ϬϱϮ
ϰϰϳ
Ϯ͕Ϭϭϱ
ϳϳϴ
ϵϬϵ
Ϯϴ͕ϴϮϭ
ϰϭ͕ϰϭϲ
ϭϴϭ͕ϳϱϬ

Ϯϳϵ͕ϵϳϴ͕ϯϬϬ
ϰϳ͕ϰϮϴ͕ϮϬϬ
ϯϳ͕ϱϮϭ͕ϱϬϬ
ϭ͕ϱϭϳ͕ϲϬϬ
ϲ͕ϴϰϬ͕ϵϬϬ
Ϯ͕ϲϰϭ͕ϯϬϬ
ϯ͕Ϭϴϲ͕ϭϬϬ
ϵϳ͕ϴϰϳ͕ϯϬϬ
ϭϰϬ͕ϲϬϳ͕ϯϬϬ
Ψϲϭϳ͕ϰϲϴ͕ϱϬϬ

ϴϰ͕Ϯϭϳ
ϭϯ͕ϳϴϳ
ϭϭ͕ϭϳϵ
ϰϱϮ
Ϯ͕Ϭϯϲ
ϳϴϲ
ϵϬϵ
Ϯϴ͕ϳϲϭ
ϰϭ͕ϴϳϯ
ϭϴϰ͕ϬϬϬ

Ϯϵϳ͕ϰϲϯ͕ϬϬϬ
ϰϴ͕ϲϵϱ͕ϳϬϬ
ϯϵ͕ϰϴϰ͕ϮϬϬ
ϭ͕ϱϵϲ͕ϱϬϬ
ϳ͕ϭϵϭ͕ϮϬϬ
Ϯ͕ϳϳϲ͕ϮϬϬ
ϯ͕ϮϭϬ͕ϲϬϬ
ϭϬϭ͕ϱϴϯ͕ϵϬϬ
ϭϰϳ͕ϴϵϱ͕ϰϬϬ
Ψϲϰϵ͕ϴϵϲ͕ϳϬϬ

dŽƚĂůǆƉĞŶĚŝƚƵƌĞƐ͗

ϴϲϴ͕ϲϮϮ

ΨϮ͕ϵϱϵ͕ϯϵϵ͕ϭϬϬ

ϴϳϴ͕ϲϵϲ

Ψϯ͕ϭϬϯ͕ϱϲϯ͕ϬϬϬ

d,>/E
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DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵΘ^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵͲƵĚŐĞƚĞƚĂŝůdĂďůĞƐ
ϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ
&zϮϬϭϵZĞǀŝƐĞĚͮ&zϮϬϮϬƉƉƌŽƉƌŝĂƚĞĚ
&ŝƐĐĂůzĞĂƌϮϬϭϵ
ZĞǀŝƐĞĚ











d,>/E
dĂďůĞ͗ZĞůĂƚĞĚƚŽĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ;ĞůŽǁͲƚŚĞͲ>ŝŶĞͿ
ŚĂƌƚĞƌ^ĐŚŽŽů>ŽĐĂůZĞƉůĂĐĞŵĞŶƚZĂƚĞ͗
ŚĂƌƚĞƌ^ĐŚŽŽůĚŵŝŶŝƐƚƌĂƚŝǀĞŽƐƚZĂƚĞ͗
ZĞǀĞŶƵĞ^ŽƵƌĐĞƐ
͘^ƚĂƚĞZĞǀĞŶƵĞ
ϭ͘ĚƵĐĂƚŝŽŶ&ƵŶĚ
Ă͘ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
͘ZĞƐƚƌŝĐƚĞĚ^ƚĂƚĞZĞǀĞŶƵĞ
ϭ͘h^&ZĞƐƚƌŝĐƚĞĚͲdƌƵƐƚŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ
Ϯ͘&ZĞƐƚƌŝĐƚĞĚͲdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ;ϲͿ
Ă͘&ZͲdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ͕KŶĞͲƚŝŵĞ;ϲͿ
ϯ͘&ZĞƐƚƌŝĐƚĞĚͲŚĂƌƚĞƌ^ĐŚŽŽů>ĞǀǇĐĐŽƵŶƚ;ϳͿ
^ƵďƚŽƚĂůͲ^ƚĂƚĞZĞǀĞŶƵĞƐ͗
͘ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐĂůĂŶĐĞƐ;ϵͿ
͘ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐĂůĂŶĐĞƐ

ΨϮ͕Ϯϯϳ
ΨϭϬϬ
ŚĂŶŐĞƐ

ŵŽƵŶƚ





















ǆƉĞŶĚŝƚƵƌĞƐďǇĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵ
͘ZĞůĂƚĞĚƚŽĂƐŝĐWƌŽŐƌĂŵƐ
ϭ͘WƵƉŝůdƌĂŶƐƉŽƌƚĂƚŝŽŶͲdŽΘ&ƌŽŵ^ĐŚŽŽů;ϱͿ
Ϯ͘WƵƉŝůdƌĂŶƐƉŽƌƚĂƚŝŽŶͲ'ƵĂƌĂŶƚĞĞdƌĂŶƐƉŽƌƚĂƚŝŽŶ>ĞǀǇ
ϯ͘WƵƉŝůdƌĂŶƐƉŽƌƚĂƚŝŽŶͲZƵƌĂůdƌĂŶƐƉŽƌƚĂƚŝŽŶ'ƌĂŶƚƐ
ϰ͘WƵƉŝůdƌĂŶƐƉŽƌƚĂƚŝŽŶͲZƵƌĂů^ĐŚŽŽůZĞŝŵďƵƌƐĞŵĞŶƚ
ϱ͘&ůĞǆŝďůĞůůŽĐĂƚŝŽŶͲtWhŝƐƚƌŝďƵƚŝŽŶ;ϯͿ;ϲͿ;ϭϮͿ
ϲ͘ŚĂƌƚĞƌ^ĐŚŽŽů>ŽĐĂůZĞƉůĂĐĞŵĞŶƚ;ϳͿ;ϵͿ
ϳ͘ŚĂƌƚĞƌ^ĐŚŽŽůĚŵŝŶŝƐƚƌĂƚŝǀĞŽƐƚƐ;ϵͿ
^ƵďƚŽƚĂůͲZĞůĂƚĞĚƚŽĂƐŝĐWƌŽŐƌĂŵƐ͗
͘&ŽĐƵƐWŽƉƵůĂƚŝŽŶƐ
ϭ͘ŶŚĂŶĐĞŵĞŶƚĨŽƌƚͲZŝƐŬ^ƚƵĚĞŶƚƐ;ϭͿ;ϯͿ
Ϯ͘zŽƵƚŚͲŝŶͲƵƐƚŽĚǇ;ϭͿ;ϰͿ
ϯ͘ĚƵůƚĚƵĐĂƚŝŽŶ;ϭͿ;ϰͿ
ϰ͘ŶŚĂŶĐĞŵĞŶƚĨŽƌĐĐĞůĞƌĂƚĞĚ^ƚƵĚĞŶƚƐ
ϱ͘ĞŶƚĞŶŶŝĂů^ĐŚŽůĂƌƐŚŝƉWƌŽŐƌĂŵ
ϲ͘ŽŶĐƵƌƌĞŶƚŶƌŽůůŵĞŶƚ
ϳ͘dŝƚůĞ/^ĐŚŽŽůƐŝŶ/ŵƉƌŽǀĞŵĞŶƚͲWĂƌĂĞĚƵĐĂƚŽƌƐ
ϴ͘ĂƌůǇ>ŝƚĞƌĂĐǇWƌŽŐƌĂŵ;ϭͿ
ϵ͘ĂƌůǇ/ŶƚĞƌǀĞŶƚŝŽŶ
ϭϬ͘ĂƌůǇ'ƌĂĚƵĂƚŝŽŶĨƌŽŵŽŵƉĞƚĞŶĐǇͲĂƐĞĚĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂůͲ&ŽĐƵƐWŽƉƵůĂƚŝŽŶƐ͗
͘ĚƵĐĂƚŽƌ^ƵƉƉŽƌƚƐ
ϭ͘ĚƵĐĂƚŽƌ^ĂůĂƌǇĚũƵƐƚŵĞŶƚƐ;ϯͿ
Ϯ͘dĞĂĐŚĞƌ^ĂůĂƌǇ^ƵƉƉůĞŵĞŶƚ
ϯ͘EĂƚŝŽŶĂůŽĂƌĚĞƌƚŝĨŝĞĚdĞĂĐŚĞƌWƌŽŐƌĂŵƐ
ϰ͘dĞĂĐŚĞƌ^ƵƉƉůŝĞƐΘDĂƚĞƌŝĂůƐ
ϱ͘ĨĨĞĐƚŝǀĞdĞĂĐŚĞƌƐŝŶ,ŝŐŚWŽǀĞƌƚǇ^ĐŚŽŽůƐ
ϲ͘'ƌĂŶƚƐĨŽƌĚƵĐĂƚŽƌƐŝŶ,ŝŐŚͲŶĞĞĚ^ĐŚŽŽůƐ
ϳ͘ůĞŵĞŶƚĂƌǇ^ĐŚŽŽůŽƵŶƐĞůŽƌWƌŽŐƌĂŵ
^ƵďƚŽƚĂůͲĚƵĐĂƚŽƌ^ƵƉƉŽƌƚƐ͗
͘^ƚĂƚĞǁŝĚĞ/ŶŝƚŝĂƚŝǀĞƐ
ϭ͘^ĐŚŽŽů>EdƌƵƐƚWƌŽŐƌĂŵ
Ϯ͘dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐWƌŽŐƌĂŵ;ϲͿ;ϴͿ;ϭϮͿ
ϯ͘^ƚƵĚĞŶƚ,ĞĂůƚŚĂŶĚŽƵŶƐĞůŝŶŐ^ƵƉƉŽƌƚWƌŽŐƌĂŵ;ϭϭͿ
ϰ͘^ĐŚŽŽů>ŝďƌĂƌǇŽŽŬƐΘůĞĐƚƌŽŶŝĐZĞƐŽƵƌĐĞƐ
ϱ͘DĂƚĐŚŝŶŐ&ƵŶĚĨŽƌ^ĐŚŽŽůEƵƌƐĞƐ
ϲ͘ƵĂů/ŵŵĞƌƐŝŽŶ;ϭͿ
ϳ͘zĞĂƌͲZŽƵŶĚDĂƚŚΘ^ĐŝĞŶĐĞ;h^dZĞŶƚĞƌƐͿ
ϴ͘ĞǀĞƌůĞǇdĂǇůŽƌ^ŽƌĞŶƐŽŶƌƚƐ>ĞĂƌŶŝŶŐWƌŽŐƌĂŵ;ϭͿ;ϮͿ
ϵ͘ŝŐŝƚĂůdĞĂĐŚŝŶŐΘ>ĞĂƌŶŝŶŐWƌŽŐƌĂŵ;ϭͿ;ϮͿ
^ƵďƚŽƚĂůͲKƚŚĞƌWƌŽŐƌĂŵƐ͗
dŽƚĂůǆƉĞŶĚŝƚƵƌĞƐ͗

ΨϮ͕ϯϱϱ
ΨϭϬϬ
ŚĂŶŐĞƐ

ŵŽƵŶƚ

ΨϬ
Ϭ

ϲϭϳ͕ϯϴϵ͕ϵϬϬ
ϯ͕ϰϲϯ͕ϳϬϬ

ϴϭ͕Ϭϭϭ͕ϰϬϬ
;ϵ͕Ϭϱϱ͕ϳϬϬͿ

ϲϵϴ͕ϰϬϭ͕ϯϬϬ
;ϵ͕Ϭϱϱ͕ϳϬϬͿ

Ϭ
Ϭ
Ϭ
Ϭ

ϳϰ͕ϬϬϬ͕ϬϬϬ
Ϭ
ϲϱ͕ϭϱϬ͕ϬϬϬ
Ϯϯ͕ϴϯϵ͕ϲϬϬ
Ψϳϴϯ͕ϴϰϯ͕ϮϬϬ
Ϯϯ͕ϯϲϲ͕ϰϬϬ
;Ϯϯ͕ϯϲϲ͕ϰϬϬͿ

ϴ͕ϲϲϯ͕ϭϬϬ
ϴϯ͕ϵϱϬ͕ϬϬϬ
;ϲϱ͕ϭϱϬ͕ϬϬϬͿ
ϯ͕Ϭϵϭ͕ϰϬϬ

ϴϮ͕ϲϲϯ͕ϭϬϬ
ϴϯ͕ϵϱϬ͕ϬϬϬ
Ϭ
Ϯϲ͕ϵϯϭ͕ϬϬϬ
ΨϴϴϮ͕ϴϴϵ͕ϳϬϬ
ϭϴ͕ϭϲϲ͕ϯϬϬ
;ϭϴ͕ϭϲϲ͕ϯϬϬͿ

Ϭ
Ϭ

dŽƚĂůZĞǀĞŶƵĞƐ͗



&ŝƐĐĂůzĞĂƌϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

Ϭ
Ϭ

Ψϳϴϯ͕ϴϰϯ͕ϮϬϬ
ŚĂŶŐĞƐ
Ϭ
Ϭ
Ϭ
Ϭ
;ϳϲ͕ϴϬϬͿ
Ϭ
Ϭ

&ƵŶĚŝŶŐ
ϵϭ͕ϯϯϲ͕ϮϬϬ
ϱϬϬ͕ϬϬϬ
Ϭ
ϱϬϬ͕ϬϬϬ
ϳϮ͕ϴϲϭ͕ϮϬϬ
ϭϳϴ͕ϱϮϲ͕ϬϬϬ
ϳ͕ϵϴϬ͕ϲϬϬ

ΨϴϴϮ͕ϴϴϵ͕ϳϬϬ
ŚĂŶŐĞƐ
ϳ͕ϭϮϱ͕ϳϬϬ
;ϱϬϬ͕ϬϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
Ϭ
;ϲϱ͕Ϭϳϯ͕ϮϬϬͿ
ϭϲ͕ϱϭϲ͕ϯϬϬ
ϭϯϭ͕ϲϬϬ

Ψϯϱϭ͕ϳϬϰ͕ϬϬϬ
ΨϬ
;ϳϰϭ͕ϰϬϬͿ
Ϭ
Ϭ
Ϭ
Ϭ
Ϭ
;ϰϱϬ͕ϬϬϬͿ
Ϭ
;ϱϱ͕ϳϬϬͿ

ϯϴ͕ϯϳϰ͕ϱϬϬ
Ϯϯ͕ϵϳϬ͕ϳϬϬ
ϭϯ͕ϰϵϮ͕ϭϬϬ
ϱ͕Ϯϭϵ͕ϭϬϬ
ϮϱϬ͕ϬϬϬ
ϭϭ͕ϭϴϰ͕ϰϬϬ
ϯϬϬ͕ϬϬϬ
ϭϰ͕ϱϱϬ͕ϬϬϬ
ϳ͕ϱϬϬ͕ϬϬϬ
Ϭ

ŵŽƵŶƚ
ϵϴ͕ϰϲϭ͕ϵϬϬ
Ϭ
ϭ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϳ͕ϳϴϴ͕ϬϬϬ
ϭϵϱ͕ϬϰϮ͕ϯϬϬ
ϴ͕ϭϭϮ͕ϮϬϬ
ΨϯϭϬ͕ϵϬϰ͕ϰϬϬ

ϲ͕ϳϲϭ͕ϱϬϬ
ϭ͕Ϯϱϭ͕ϴϬϬ
ϲϴϯ͕ϯϬϬ
Ϯϲϰ͕ϮϬϬ
ϭϵ͕ϯϬϬ
ϱϲϲ͕ϱϬϬ
Ϭ
;ϰϱϬ͕ϬϬϬͿ
Ϭ
;ϱϱ͕ϳϬϬͿ

Ψϭϭϰ͕ϴϰϬ͕ϴϬϬ

ϰϰ͕ϴϯϲ͕ϬϬϬ
Ϯϱ͕ϮϮϮ͕ϱϬϬ
ϭϰ͕ϭϳϱ͕ϰϬϬ
ϱ͕ϰϴϯ͕ϯϬϬ
Ϯϲϵ͕ϯϬϬ
ϭϭ͕ϳϱϬ͕ϵϬϬ
ϯϬϬ͕ϬϬϬ
ϭϰ͕ϱϱϬ͕ϬϬϬ
ϳ͕ϱϬϬ͕ϬϬϬ
Ϭ
ΨϭϮϰ͕Ϭϴϳ͕ϰϬϬ

ϰ͕ϯϬϬ͕ϬϬϬ
Ϭ
Ϭ
Ϭ
Ϭ
Ϭ
Ϭ

ϭϳϳ͕ϵϰϱ͕ϱϬϬ
ϭϰ͕Ϯϳϰ͕ϵϬϬ
Ϭ
ϱ͕ϱϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
Ϭ
Ϯ͕ϭϬϬ͕ϬϬϬ
ΨϮϬϬ͕ϬϳϬ͕ϰϬϬ

ϰ͕ϯϬϬ͕ϬϬϬ
ϰ͕ϲϱϯ͕ϳϬϬ
Ϯϰϲ͕ϯϬϬ
Ϭ
Ϭ
ϱϬϬ͕ϬϬϬ
Ϭ

ϭϳϳ͕ϵϰϱ͕ϱϬϬ
ϭϴ͕ϵϮϴ͕ϲϬϬ
Ϯϰϲ͕ϯϬϬ
ϱ͕ϱϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
Ϯ͕ϭϬϬ͕ϬϬϬ
ΨϮϬϱ͕ϰϳϬ͕ϰϬϬ

Ϭ
Ϭ
Ϭ
Ϭ
Ϭ
Ϭ
Ϭ
Ϭ
ϭϴϳ͕ϲϬϬ

ϳϰ͕ϬϬϬ͕ϬϬϬ
Ϭ
Ϭ
ϴϱϬ͕ϬϬϬ
ϭ͕ϬϬϮ͕ϬϬϬ
ϰ͕Ϯϱϲ͕ϬϬϬ
ϲ͕ϮϬϬ͕ϬϬϬ
ϭϬ͕ϴϴϬ͕ϬϬϬ
ϮϬ͕ϬϰϬ͕ϬϬϬ
Ψϭϭϳ͕ϮϮϴ͕ϬϬϬ

ϴ͕ϲϲϯ͕ϭϬϬ
ϵϴ͕ϵϱϬ͕ϬϬϬ
ϭϲ͕ϬϬϬ͕ϬϬϬ
Ϭ
Ϭ
ϳϳϰ͕ϬϬϬ
Ϭ
ϭ͕ϬϬϬ͕ϬϬϬ
;ϭϴϳ͕ϲϬϬͿ

ϴϮ͕ϲϲϯ͕ϭϬϬ
ϵϴ͕ϵϱϬ͕ϬϬϬ
ϭϲ͕ϬϬϬ͕ϬϬϬ
ϴϱϬ͕ϬϬϬ
ϭ͕ϬϬϮ͕ϬϬϬ
ϱ͕ϬϯϬ͕ϬϬϬ
ϲ͕ϮϬϬ͕ϬϬϬ
ϭϭ͕ϴϴϬ͕ϬϬϬ
ϭϵ͕ϴϱϮ͕ϰϬϬ
ΨϮϰϮ͕ϰϮϳ͕ϱϬϬ

Ψϳϴϯ͕ϴϰϯ͕ϮϬϬ

ΨϴϴϮ͕ϴϴϵ͕ϳϬϬ
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ϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ



&zϮϬϭϵZĞǀŝƐĞĚͮ&zϮϬϮϬƉƉƌŽƉƌŝĂƚĞĚ
&ŝƐĐĂůzĞĂƌϮϬϭϵ
ZĞǀŝƐĞĚ




&ŝƐĐĂůzĞĂƌϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

dĂďůĞ͗sŽƚĞĚΘŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐ
'ƵĂƌĂŶƚĞĞZĂƚĞ;ƉĞƌϬ͘ϬϬϬϭdĂǆZĂƚĞƉĞƌtWhͿ ͗



ZĞǀĞŶƵĞ^ŽƵƌĐĞƐ
͘^ƚĂƚĞZĞǀĞŶƵĞ
ϭ͘ĚƵĐĂƚŝŽŶ&ƵŶĚ
Ă͘ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ;ϮͿ;ϯͿ;ϭϬͿ
͘ZĞƐƚƌŝĐƚĞĚ^ƚĂƚĞZĞǀĞŶƵĞ
ϭ͘&ZͲDŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ;ϲͿ
Ϯ͘&ZͲ>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚ;ϲͿ
^ƵďƚŽƚĂůͲ^ƚĂƚĞZĞǀĞŶƵĞƐ͗
͘>ŽĐĂůWƌŽƉĞƌƚǇdĂǆZĞǀĞŶƵĞ
ϭ͘sŽƚĞĚ>ŽĐĂů>ĞǀǇ
Ϯ͘ŽĂƌĚ>ŽĐĂů>ĞǀǇ
Ă͘ZĞĂĚŝŶŐ/ŵƉƌŽǀĞŵĞŶƚWƌŽŐƌĂŵ
^ƵďƚŽƚĂůͲ>ŽĐĂůWƌŽƉĞƌƚǇdĂǆZĞǀĞŶƵĞƐ͗







Ψϰϯ͘ϭϬ
ŚĂŶŐĞƐ

ŵŽƵŶƚ

ΨϬ
;ΨϭϬ͕ϬϬϬ͕ϬϬϬͿ

ǆƉĞŶĚŝƚƵƌĞƐďǇĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵ
͘sŽƚĞĚĂŶĚŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐ
ϭ͘sŽƚĞĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵ;ϮͿ;ϯͿ;ϲͿ
Ϯ͘ŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵ;ϮͿ;ϯͿ;ϲͿ
ϯ͘ŽĂƌĚ>ŽĐĂů>ĞǀǇͲĂƌůǇ>ŝƚĞƌĂĐǇWƌŽŐƌĂŵ





ŵŽƵŶƚ

ϭϮϴ͕ϳϰϬ͕ϱϬϬ
;ϭϬ͕ϬϬϬ͕ϬϬϬͿ

Ϭ
;ϮϬ͕ϵϬϬ͕ϬϬϬͿ

ϭϮϴ͕ϳϰϬ͕ϱϬϬ
;ϮϬ͕ϵϬϬ͕ϬϬϬͿ

Ϭ
Ϭ

ϱϲ͕ϮϱϬ͕ϬϬϬ
ϯϲ͕ϭϭϳ͕ϯϬϬ
Ϯϭϭ͕ϭϬϳ͕ϴϬϬ

Ϭ
ϭϮ͕ϴϴϬ͕ϲϬϬ

ϱϲ͕ϮϱϬ͕ϬϬϬ
ϰϴ͕ϵϵϳ͕ϵϬϬ
Ϯϭϯ͕Ϭϴϴ͕ϰϬϬ

Ϭ
Ϭ
Ϭ

ϯϮϰ͕ϰϮϰ͕ϵϬϬ
ϭϬϵ͕ϴϲϰ͕ϭϬϬ
ϭϱ͕ϬϬϬ͕ϬϬϬ
ϰϰϵ͕Ϯϴϵ͕ϬϬϬ

Ϯϱ͕ϳϳϳ͕ϮϬϬ
ϵϵ͕Ϭϰϵ͕ϵϬϬ
Ϭ

ϯϱϬ͕ϮϬϮ͕ϭϬϬ
ϮϬϴ͕ϵϭϰ͕ϬϬϬ
ϭϱ͕ϬϬϬ͕ϬϬϬ
ϱϳϰ͕ϭϭϲ͕ϭϬϬ

dŽƚĂůZĞǀĞŶƵĞƐ͗



Ψϰϰ͘ϵϴ
ŚĂŶŐĞƐ

ΨϲϲϬ͕ϯϵϲ͕ϴϬϬ
ŚĂŶŐĞƐ
;ϱ͕ϬϬϬ͕ϬϬϬͿ
;ϱ͕ϬϬϬ͕ϬϬϬͿ
Ϭ

ŵŽƵŶƚ
ϰϵϬ͕ϭϳϮ͕ϵϬϬ
ϭϱϱ͕ϮϮϯ͕ϵϬϬ
ϭϱ͕ϬϬϬ͕ϬϬϬ

Ψϳϴϳ͕ϮϬϰ͕ϱϬϬ
ŚĂŶŐĞƐ
Ϯϱ͕ϳϳϳ͕ϮϬϬ
ϵϭ͕ϬϯϬ͕ϱϬϬ
Ϭ

ŵŽƵŶƚ
ϱϮϬ͕ϵϱϬ͕ϭϬϬ
Ϯϱϭ͕Ϯϱϰ͕ϰϬϬ
ϭϱ͕ϬϬϬ͕ϬϬϬ

dŽƚĂůǆƉĞŶĚŝƚƵƌĞƐ͗

ΨϲϲϬ͕ϯϵϲ͕ϴϬϬ

Ψϳϴϳ͕ϮϬϰ͕ϱϬϬ

dŽƚĂůDŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵǆƉĞŶĚŝƚƵƌĞƐ͗

Ψϰ͕ϰϬϯ͕ϲϯϵ͕ϭϬϬ

Ψϰ͕ϳϳϯ͕ϲϱϳ͕ϮϬϬ
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DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵΘ^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵͲƵĚŐĞƚĞƚĂŝůdĂďůĞƐ
ϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ



&zϮϬϭϵZĞǀŝƐĞĚͮ&zϮϬϮϬƉƉƌŽƉƌŝĂƚĞĚ
&ŝƐĐĂůzĞĂƌϮϬϭϵ
ZĞǀŝƐĞĚ









^ĞĐƚŝŽŶϯ͗^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵƐͲdŽƚĂůZĞǀĞŶƵĞƐΘǆƉĞŶĚŝƚƵƌĞƐ;EŽƚ/ŶĐůƵĚĞĚŝŶD^WdŽƚĂůƐďŽǀĞͿ
ZĞǀĞŶƵĞ^ŽƵƌĐĞƐ
͘^ƚĂƚĞZĞǀĞŶƵĞ
ϭ͘ĚƵĐĂƚŝŽŶ&ƵŶĚ
͘ZĞƐƚƌŝĐƚĞĚ^ƚĂƚĞZĞǀĞŶƵĞ
ϭ͘&ZͲDŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ

ŚĂŶŐĞƐ


















ŵŽƵŶƚ
Ϭ
Ϭ

dŽƚĂůZĞǀĞŶƵĞƐ͗
ǆƉĞŶĚŝƚƵƌĞƐďǇĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵ
͘ĂƉŝƚĂůKƵƚůĂǇWƌŽŐƌĂŵƐ
ϭ͘&ŽƵŶĚĂƚŝŽŶWƌŽŐƌĂŵ
Ϯ͘ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚWƌŽŐƌĂŵ

KĨĨŝĐĞŽĨƚŚĞ>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚ

ŚĂŶŐĞƐ

ŵŽƵŶƚ

ϭϰ͕ϰϵϵ͕ϳϬϬ

Ϭ

ϭϴ͕ϳϱϬ͕ϬϬϬ

Ϭ

Ψϯϯ͕Ϯϰϵ͕ϳϬϬ
ŚĂŶŐĞƐ

ŵŽƵŶƚ
Ϭ
Ϭ

dŽƚĂůǆƉĞŶĚŝƚƵƌĞƐ͗



&ŝƐĐĂůzĞĂƌϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

Ϯϳ͕ϲϭϬ͕ϵϬϬ
ϱ͕ϲϯϴ͕ϴϬϬ

ϭϰ͕ϰϵϵ͕ϳϬϬ
ϭϴ͕ϳϱϬ͕ϬϬϬ
Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

ŚĂŶŐĞƐ

ŵŽƵŶƚ
Ϭ
Ϭ

Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

Ϯϳ͕ϲϭϬ͕ϵϬϬ
ϱ͕ϲϯϴ͕ϴϬϬ
Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

ĂƚĞDŽĚŝĨŝĞĚ͗

ϯͬϭϴͬϮϬϭϵ
ϱͬϵͬϮϬϭϵϵ͗Ϭϱ

EŽƚĞƐ͗
ϭ͘ĚŵŝŶŝƐƚƌĂƚŝǀĞĨƵŶĚŝŶŐĨŽƌĐĞƌƚĂŝŶD^WĐĂƚĞŐŽƌŝĐĂůƉƌŽŐƌĂŵƐĐĂŶďĞĨŽƵŶĚŝŶƚŚĞΗD^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶΗůŝŶĞŝƚĞŵŝŶƚŚĞ^ƚĂƚĞ
ŽĂƌĚŽĨĚƵĐĂƚŝŽŶΖƐďƵĚŐĞƚ͘ĚĚŝŶŐƉƌŽŐƌĂŵĂŶĚĂĚŵŝŶŝƐƚƌĂƚŝŽŶĨƵŶĚŝŶŐǁŝůůƉƌŽǀŝĚĞƚŚĞĨƵůůͲĐŽƐƚĨŽƌƚŚĞƉƌŽŐƌĂŵ͘
Ϯ͘/ŶĐůƵĚĞƐŽŶĞͲƚŝŵĞĨƵŶĚŝŶŐĂƉƉƌŽƉƌŝĂƚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶ&zϮϬϭϵŽƌ&zϮϬϮϬ͕ĂƐĨŽůůŽǁƐ͗ϮϬϭϵ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶĚĚͲŽŶ;Ψϴ͕ϲϬϬͿ
Ă͘&zϮϬϭϵͲ^ƉĞĐŝĂůĚƵĐĂƚŝŽŶĚĚͲŽŶ;Ψϴ͕ϲϬϬͿ͕&ůĞǆŝďůĞůůŽĐĂƚŝŽŶΨϲϱ͕ϭϱϬ͕ϬϬϬ͕ƚͲZŝƐŬ^ƚƵĚĞŶƚƐΨϯϬϬ͕ϬϬϬ͘
ď͘&zϮϬϭϵ^ƵƉƉůĞŵĞŶƚĂůͲĚƵĐĂƚŽƌ^ĂůĂƌǇĚũƵƐƚŵĞŶƚƐΨϰ͕ϯϬϬ͕ϬϬϬ͕sŽƚĞĚΘŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐ;ΨϭϬ͕ϬϬϬ͕ϬϬϬͿ͕ŝŐŝƚĂůdĞĂĐŚŝŶŐΘ>ĞĂƌŶŝŶŐ
Ψϭϴϳ͕ϲϬϬ͕ĂƌůǇ'ƌĂĚƵĂƚŝŽŶĨƌŽŵŽŵƉĞƚĞŶĐǇĂƐĞĚĚƵĐĂƚŝŽŶ;Ψϱϱ͕ϳϬϬͿ͕^ƚĂƚĞĂƉŝƚŽů&ŝĞůĚdƌŝƉƐ;ĨƌŽŵ&ůĞǆŝďůĞůůŽĐĂƚŝŽŶͿ;Ψϳϲ͕ϴϬϬͿ͕ĂŶĚdƌĂŶƐĨĞƌ
ƚŽD^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶ>ŝŶĞ/ƚĞŵ;Ψϭ͕Ϯϰϳ͕ϭϬϬͿ͕'ƌĂĚĞƐϭͲϭϮΨϭϬ͕ϬϬϬ͕ϬϬϬ͘
Đ͘&zϮϬϮϬͲdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐWƌŽŐƌĂŵ;ΨϭϬ͕ϬϬϬ͕ϬϬϬͿ͕sŽƚĞĚΘŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐ;ΨϮϬ͕ϵϬϬ͕ϬϬϬͿ͕ĞǀĞƌůǇdĂǇůŽƌ^ŽƌĞŶƐŽŶƌƚƐ
>ĞĂƌŶŝŶŐWƌŽŐƌĂŵΨϭ͕ϬϬϬ͕ϬϬϬ͕ĂƌůǇ'ƌĂĚƵĂƚŝŽŶĨƌŽŵŽŵƉĞƚĞŶĐǇĂƐĞĚĚƵĐĂƚŝŽŶ;Ψϱϱ͕ϳϬϬͿ͘
ϯ͘dƌĂŶƐĨĞƌƌĞĚĂƚŽƚĂůŽĨΨϭϬ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞsŽƚĞĚΘŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐƚŽƚŚĞĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵͲ'ƌĂĚĞƐϭͲϭϮŝŶ&zϮϬϭϵ
ƚŽƉƌŽǀŝĚĞƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶĨůĞǆŝďŝůŝƚǇƚŽŵĂŝŶƚĂŝŶĐĂƚĞŐŽƌŝĐĂůƉƌŽŐƌĂŵĨƵŶĚŝŶŐůĞǀĞůƐĂƐĂƵƚŚŽƌŝǌĞĚƵŶĚĞƌϱϯ&ͲϮͲϮϬϱ͘
ϰ͘/ŶƚŚĞϮϬϭϴ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞĐŽŶƐŽůŝĚĂƚĞĚƚŚĞΗĚƵĐĂƚŝŽŶŽŶƚƌĂĐƚƐΗůŝŶĞͲŝƚĞŵŝŶƚŽƚǁŽĞǆŝƐƚŝŶŐD^WĐĂƚĞŐŽƌŝĐĂůƉƌŽŐƌĂŵƐ͘
dŚĞzŽƵƚŚĞŶƚĞƌ͕ǁŚŝĐŚƉƌŽǀŝĚĞƐĞĚƵĐĂƚŝŽŶĂůƐĞƌǀŝĐĞƐƚŽƐƚƵĚĞŶƚƐĂƚƚŚĞ^ƚĂƚĞŚŽƐƉŝƚĂů͕ǁĂƐĐŽŵďŝŶĞĚŝŶƚŽƚŚĞzŽƵƚŚͲŝŶͲƵƐƚŽĚǇƉƌŽŐƌĂŵ͘
&ƵŶĚŝŶŐĨŽƌŽƌƌĞĐƚŝŽŶƐĚƵĐĂƚŝŽŶ͕ǁŚŝĐŚƉƌŽǀŝĚĞƐƐĞƌǀŝĐĞƐƚŽĂĚƵůƚƐŝŶƐƚĂƚĞƉƌŝƐŽŶƐ͕ǁĂƐĐŽŵďŝŶĞĚŝŶƚŽƚŚĞĚƵůƚĚƵĐĂƚŝŽŶƉƌŽŐƌĂŵ͘
dŚĞĚƵůƚĚƵĐĂƚŝŽŶƐƚĂƚƵƚĞǁĂƐĐŚĂŶŐĞĚƚŽŝŶĐŽƌƉŽƌĂƚĞƚŚĞĐŽƌƌĞĐƚŝŽŶƐĞĚƵĐĂƚŝŽŶƉƌŽŐƌĂŵ͘
ϱ͘/ŶĐůƵĚĞƐĂƉƉƌŽǆŝŵĂƚĞůǇΨϰ͘ϯŵŝůůŝŽŶŝŶĨƵŶĚŝŶŐĨŽƌƐƚƵĚĞŶƚƚƌĂŶƐƉŽƌƚĂƚŝŽŶĂƚƚŚĞhƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚ͘
ϲ͘ĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚ;&ZͿĂĐĐŽƵŶƚƐĐƌĞĂƚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞĨƵŶĚĞĚĨƌŽŵƐƚĂƚĞĨƵŶĚΗƐĂǀŝŶŐƐΗŐĞŶĞƌĂƚĞĚƚŚƌŽƵŐŚŝŶĐƌĞĂƐĞĚƉƌŽƉĞƌƚǇƚĂǆ
ƌĞǀĞŶƵĞƐĐŽůůĞĐƚĞĚďǇǀĂƌŝŽƵƐƚĂǆƌĂƚĞƐƚŚĂƚĂƌĞƉĂƌƚŽĨƚŚĞĂƐŝĐ>ĞǀǇ͘tŚĞŶůŽĐĂůƐĐŚŽŽůĚŝƐƚƌŝĐƚƐƉĂǇŵŽƌĞŽĨƚŚĞĐŽƐƚŽĨtWhƐĨƌŽŵƚŚĞƉƌŽƉĞƌƚǇ
ƚĂǆ͕ůĞƐƐƐƚĂƚĞƌĞǀĞŶƵĞŝƐƌĞƋƵŝƌĞĚ͘dŚŝƐƐƚĂƚĞƌĞǀĞŶƵĞŝƐƚƌĂŶƐĨĞƌƌĞĚƚŽƚŚĞƌĞƐƚƌŝĐƚĞĚĨƵŶĚƐƚŽƐƵƉƉŽƌƚŽƚŚĞƌĞĚƵĐĂƚŝŽŶƉƌŽŐƌĂŵƐ͘
ϳ͘>ŽĐĂůƐĐŚŽŽůĚŝƐƚƌŝĐƚƐůĞǀǇĂƚĂǆƌĂƚĞĨŽƌƚŚĞŝƌĐŽŶƚƌŝďƵƚŝŽŶƚŽƚŚĞŚĂƌƚĞƌ^ĐŚŽŽů>ŽĐĂůZĞƉůĂĐĞŵĞŶƚƉƌŽŐƌĂŵ͘dŚĞƌĞǀĞŶƵĞŐĞŶĞƌĂƚĞĚĨƌŽŵƚŚĞƚĂǆ
ŝƐĚĞƉŽƐŝƚĞĚŝŶƚŽƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚͲŚĂƌƚĞƌ^ĐŚŽŽů>ĞǀǇĐĐŽƵŶƚĂŶĚĂƉƉƌŽƉƌŝĂƚĞĚƚŽƚŚĞƉƌŽŐƌĂŵ͘
ϴ͘dŚĞdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐWƌŽŐƌĂŵŝŶĐůƵĚĞƐΨϭϱ͘ϬŵŝůůŝŽŶĂƉƉƌŽƉƌŝĂƚĞĚŝŶ&zϮϬϮϬĨƌŽŵƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚ͘dŚŝƐƉƌŽŐƌĂŵŝƐĨƵŶĚĞĚĨƌŽŵ
ƚǁŽƐŽƵƌĐĞƐ͕ƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚĂƐŵĞŶƚŝŽŶĞĚ͕ĂŶĚƚŚĞƌĞŵĂŝŶŝŶŐĨƵŶĚŝŶŐĨƌŽŵƚŚĞ&ZͲdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ͘
ϵ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞƉƌŽǀŝĚĞĚƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶƚŽƵƐĞŶŽŶůĂƉƐŝŶŐďĂůĂŶĐĞƐĨŽƌƚŚĞĨŽůůŽǁŝŶŐ͗
Ă͘&zϮϬϭϵ;ϭϴ'^ͿƵƉƚŽΨϱ͘ϬŵŝůůŝŽŶŝŶĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵďĂůĂŶĐĞƐƚŽŝŵƉƌŽǀĞŽĂƌĚŝŶĨŽƌŵĂƚŝŽŶƚĞĐŚŶŽůŽŐǇƐǇƐƚĞŵƐĂŶĚΨϭ͘ϳŵŝůůŝŽŶƚŽ
ĂĐƋƵŝƌĞĂŶĂůǇƚŝĐĂůƐŽĨƚǁĂƌĞĨŽƌƚŚĞĂƌůǇ/ŶƚĞƌǀĞŶƚŝŽŶZĞĂĚŝŶŐ^ŽĨƚǁĂƌĞƉƌŽŐƌĂŵ͘
ď͘&zϮϬϭϵ;ϭϵ'^ͿƵƉƚŽΨϰϬϬ͕ϬϬϬĨƌŽŵƚŚĞƉƌŝŽƌWƵƉŝůdƌĂŶƐƉŽƌƚĂƚŝŽŶͲhŶƐĂĨĞZŽƵƚĞƐƉƌŽŐƌĂŵƚŽĚĞǀĞůŽƉĂŶĞůĞĐƚƌŽŶŝĐƌĞƉŽƌƚŝŶŐƚŽŽůĨŽƌƉƵƉŝů
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶŝŶĨŽƌŵĂƚŝŽŶĐŽůůĞĐƚĞĚĨƌŽŵƐĐŚŽŽůĚŝƐƚƌŝĐƚƐ͘
Đ͘&zϮϬϮϬ;ϭϵ'^ͿƵƉƚŽΨϰϰϱ͕ϴϬϬŝŶďĂůĂŶĐĞƐĨƌŽŵƚŚĞŚĂƌƚĞƌ^ĐŚŽŽůĚŵŝŶŝƐƚƌĂƚŝŽŶĂŶĚŚĂƌƚĞƌ^ĐŚŽŽů>ŽĐĂůZĞƉůĂĐĞŵĞŶƚƉƌŽŐƌĂŵƐƚŽƉƌŽǀŝĚĞĂ
ďĂƐĞĨƵŶĚŝŶŐůĞǀĞůŽĨΨϰϬ͕ϬϬϬĨŽƌĂĚŵŝŶŝƐƚƌĂƚŝǀĞĐŽƐƚƐĨŽƌĐŚĂƌƚĞƌƐĐŚŽŽůƐƚŚĂƚĞŶƌŽůůƵŶĚĞƌϰϬϬƐƚƵĚĞŶƚƐ͘
ϭϬ͘^ƚĂƚƵƚŽƌǇĨŽƌŵƵůĂƐƵƐĞĚƚŽĐĂůĐƵůĂƚĞƚŚĞ^ƚĂƚĞ'ƵĂƌĂŶƚĞĞZĂƚĞĨŽƌƚŚĞsŽƚĞĚΘŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐŝŶĚŝĐĂƚĞĚĂŶŽŶŐŽŝŶŐƐƚĂƚĞĨƵŶĚ
ƐĂǀŝŶŐƐŽĨΨϮϬ͘ϵŵŝůůŝŽŶ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞŽƉƚĞĚƚŽŽŶůǇƌĞĚƵĐĞƚŚĞĨƵŶĚŝŶŐŽŶĞͲƚŝŵĞ͕ŬĞĞƉŝŶŐƚŚĞŽŶŐŽŝŶŐĨƵŶĚŝŶŐŝŶƚŚĞƉƌŽŐƌĂŵĨŽƌĐĂůĐƵůĂƚŝŽŶ
ŶĞǆƚǇĞĂƌ͘dŚŝƐǁŝůůĂůůŽǁĨŽƌƚǁŽͲǇĞĂƌƐŽĨĚĂƚĂƚŽĞƐƚŝŵĂƚĞŝĨƚŚĞƐĂǀŝŶŐƐŝƐƚƌƵůǇŽŶŐŽŝŶŐ͘
ϭϭ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚΨϮϲ͘ϬŵŝůůŝŽŶŽŶŐŽŝŶŐƚŽƚŚĞ^ƚƵĚĞŶƚ,ĞĂůƚŚĂŶĚŽƵŶƐĞůŝŶŐ^ƵƉƉŽƌƚWƌŽŐƌĂŵŝŶ&zϮϬϮϬ͕ďƵƚďĂĐŬĞĚŽƵƚ
ΨϭϬ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞ͘dŽƚĂůĨƵŶĚŝŶŐĨŽƌƚŚĞƉƌŽŐƌĂŵŝƐΨϭϲ͘ϬŵŝůůŝŽŶŝŶ&zϮϬϮϬ͕ďƵƚƚŚĞ&zϮϬϮϭďĂƐĞďƵĚŐĞƚǁŝůůďĞΨϮϲ͘ϬŵŝůůŝŽŶ͘
ϭϮ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚΨϲϱ͕ϭϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ&ZͲdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚƚŽƚŚĞ&ůĞǆŝďůĞůůŽĐĂƚŝŽŶƉƌŽŐƌĂŵŝŶƚŚĞ
&zϮϬϮϬďĂƐĞďƵĚŐĞƚ͘ĨƚĞƌƉĂƐƐĂŐĞŽĨ^ϭϰϵ;ϭϵ'^Ϳ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞƌĞǀĞƌƐĞĚƚŚŝƐŽŶĞͲƚŝŵĞĂƉƉƌŽƉƌŝĂƚŝŽŶƚŽƚŚĞ&ůĞǆŝďůĞůůŽĐĂƚŝŽŶƉƌŽŐƌĂŵ
ĂŶĚĂƉƉƌŽƉƌŝĂƚĞĚƚŚĞΨϲϱ͕ϭϱϬ͕ϬϬϬŽŶŐŽŝŶŐƚŽƚŚĞdĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐWƌŽŐƌĂŵŝŶ^ϯ͘/ŶĂĚĚŝƚŝŽŶƚŽƚŚŝƐďĂƐĞĨƵŶĚŝŶŐ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞ
ĂůƐŽĂƉƉƌŽƉƌŝĂƚĞĚΨϭϱ͘ϬŵŝůůŝŽŶĨƌŽŵƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚĂŶĚĂŶĂĚĚŝƚŝŽŶĂůΨϭϴ͘ϴŵŝůůŝŽŶĨƌŽŵƚŚĞƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚƚŽƚŚĞƉƌŽŐƌĂŵ͘
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 ŐĞŶĐǇdĂďůĞ͗^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
















^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ƵƚŝƐŵǁĂƌĞŶĞƐƐĐĐŽƵŶƚ;'&ZͿ
ŚĂƌƚĞƌ^ĐŚŽŽůZĞƐĞƌǀĞĐĐŽƵŶƚ;&ZͿ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
>ĂŶĚǆĐŚĂŶŐĞŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
>ĂŶĚ'ƌĂŶƚDĂŶĂŐĞŵĞŶƚ&ƵŶĚ
>ŝƋƵŽƌdĂǆ
WƌŽĨĞƐƐŝŽŶĂůWƌĂĐƚŝĐĞƐ^ƵďĨƵŶĚ
^ĐŚŽŽůZĞĂĚŝŶĞƐƐ;'&ZͿ
^ƵďƐƚĂŶĐĞďƵƐĞWƌĞǀĞŶƚŝŽŶ;'&ZͿ
dƌĂŶƐĨĞƌƐ
dƌƵƐƚŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ
hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀ͘WƌŽŐƌĂŵ;&ZͿ
ZĞƉĂǇŵĞŶƚƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐͲZĞůĂƚĞĚƚŽĂƐŝĐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů



>ŝŶĞ/ƚĞŵƐ
ŚĂƌƚĞƌ^ĐŚŽŽůZĞǀŽůǀŝŶŐĐĐŽƵŶƚ
ŚŝůĚEƵƚƌŝƚŝŽŶ
ŚŝůĚEƵƚƌŝƚŝŽŶͲ&ĞĚĞƌĂůŽŵŵŽĚŝƚŝĞƐ
ĚƵĐĂƚŝŽŶŽŶƚƌĂĐƚƐ
ĚƵĐĂƚŽƌ>ŝĐĞŶƐŝŶŐ
&ŝŶĞƌƚƐKƵƚƌĞĂĐŚ
,ŽƐƉŝƚĂůŝƚǇĂŶĚdŽƵƌŝƐŵDŐŵƚ͘ĚƵĐĂƚŝŽŶĐĐƚ͘
/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵƐ
D^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶ
ZĞŐŝŽŶĂů^ĞƌǀŝĐĞĞŶƚĞƌƐ
^ĐŚŽŽůƵŝůĚŝŶŐZĞǀŽůǀŝŶŐĐĐŽƵŶƚ
^ĐŝĞŶĐĞKƵƚƌĞĂĐŚ
^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞ
'ĞŶĞƌĂů^ǇƐƚĞŵ^ƵƉƉŽƌƚ
^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚ
dĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐ
hƚĂŚŚĂƌƚĞƌ^ĐŚŽŽů&ŝŶĂŶĐĞƵƚŚŽƌŝƚǇ
hƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚ
dŽƚĂů



ƵĚŐĞƚĞĚ&d










ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲ͕ϲϯϴ͕ϭϬϬ
ϯϱϬ͕ϬϬϬ
ϲϲϴ͕ϮϬϬ
ϭϮϴ͕ϴϵϯ͕ϱϬϬ
ϱϮϬ͕ϰϰϲ͕ϵϬϬ
ϰϴ͕ϮϬϬ
ϳ͕ϵϵϬ͕ϱϬϬ
ϭϰϬ͕ϭϬϬ
ϱϬ͕ϳϬϬ
ϱϬ͕ϬϬϬ
ϭ͕ϳϬϬ͕ϱϬϬ
ϭϱ͕ϵϬϬ
Ϯ͕ϬϬϬ
ϯϵ͕Ϯϴϱ͕ϴϬϬ
ϱϬϬ
ϮϮϯ͕ϭϬϬ
ϱϬϴ͕ϰϬϬ
ϭϴ͕ϯϲϯ͕ϵϬϬ
ϳϮϯ͕ϳϬϬ
ϭ͕ϳϱϬ͕ϬϬϬ
Ϯ͕ϵϳϳ͕ϬϬϬ
ϲϮ͕ϲϱϱ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϯ͕ϮϬϮ͕ϭϬϬ

ϰϭ͕ϬϬϬ

ϰϬϬ͕ϬϬϬ
;ϲϭ͕ϯϰϳ͕ϴϬϬͿ
ΨϳϯϮ͕ϭϯϰ͕ϰϬϬ

Ψϯ͕ϲϰϯ͕ϭϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϲ͕ϲϯϴ͕ϭϬϬ
ϯϱϬ͕ϬϬϬ
ϯ͕ϴϳϬ͕ϯϬϬ
ϭϮϴ͕ϴϵϯ͕ϱϬϬ
ϱϮϬ͕ϰϰϲ͕ϵϬϬ
ϰϴ͕ϮϬϬ
ϳ͕ϵϵϬ͕ϱϬϬ
ϭϰϬ͕ϭϬϬ
ϱϬ͕ϳϬϬ
ϱϬ͕ϬϬϬ
ϭ͕ϳϬϬ͕ϱϬϬ
ϭϱ͕ϵϬϬ
Ϯ͕ϬϬϬ
ϯϵ͕Ϯϴϱ͕ϴϬϬ
ϱϬϬ
ϮϮϯ͕ϭϬϬ
ϱϬϴ͕ϰϬϬ
ϭϴ͕ϯϲϯ͕ϵϬϬ
ϳϮϯ͕ϳϬϬ
ϭ͕ϳϵϭ͕ϬϬϬ
Ϯ͕ϵϳϳ͕ϬϬϬ
ϲϮ͕ϲϱϱ͕ϮϬϬ
ϰϬϬ͕ϬϬϬ
;ϲϭ͕ϯϰϳ͕ϴϬϬͿ
Ψϳϯϱ͕ϳϳϳ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳ͕Ϭϭϰ͕ϭϬϬ
ϮϱϬ͕ϯϬϬ
Ϯϲ͕ϴϱϴ͕ϰϬϬ
ϭϱϭ͕ϮϴϬ͕ϵϬϬ
ϱϮϬ͕ϱϴϯ͕ϬϬϬ
ϱϮ͕ϴϬϬ
ϳ͕ϵϭϲ͕ϬϬϬ
ϭϰϬ͕ϭϬϬ
ϱϬ͕ϳϬϬ
ϱϬ͕ϬϬϬ
ϭ͕ϳϭϮ͕ϰϬϬ
ϭϲ͕ϭϬϬ

ϭ͕ϱϭϭ͕ϰϬϬ
ϭϵϴ͕ϴϮϴ͕ϯϬϬ
ϭϵ͕ϭϱϵ͕ϯϬϬ

ϭ͕ϱϭϭ͕ϰϬϬ
ϭϵϴ͕ϴϳϳ͕ϱϬϬ
ϭϵ͕ϭϱϵ͕ϯϬϬ
ϳ͕ϯϳϵ͕ϴϬϬ
ϱ͕ϭϲϬ͕ϬϬϬ
Ϯϲϵ͕ϵϬϬ
ϲϰ͕ϰϲϴ͕ϵϬϬ
ϱ͕ϵϮϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϰϲϱ͕ϲϬϬ
ϱ͕ϰϵϬ͕ϬϬϬ
ϯϰϮ͕ϭϰϱ͕ϴϬϬ
ϳϭ͕ϯϯϱ͕ϰϬϬ
ϯ͕ϵϱϯ͕ϴϬϬ
ϵ͕ϭϬϱ͕ϱϬϬ
ϱϬ͕ϬϬϬ
ϰϮ͕ϳϬϮ͕ϬϬϬ
ΨϳϴϬ͕ϵϵϰ͕ϵϬϬ

Ϯ͕ϳϭϱ͕ϱϬϬ
Ψϰϱ͕Ϯϭϳ͕ϰϬϬ

ϲϲϭ͘ϲ

;ϭ͘ϬͿ

ϭ͕ϱϭϭ͕ϰϬϬ
ϭϵϴ͕ϴϮϴ͕ϯϬϬ
ϭϵ͕ϭϱϵ͕ϯϬϬ
Ϯ͕ϮϬϬ
Ϯ͕ϰϬϬ͕ϵϬϬ
ϰ͕ϳϲϬ͕ϬϬϬ
Ϯϲϵ͕ϵϬϬ
ϰϱ͕ϱϰϵ͕ϰϬϬ
Ϯ͕ϰϳϮ͕ϭϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϰϲϱ͕ϲϬϬ
ϱ͕ϮϵϬ͕ϬϬϬ
ϯϮϰ͕ϴϮϯ͕ϬϬϬ
ϳϬ͕ϳϰϳ͕ϳϬϬ
ϯ͕ϳϭϲ͕ϵϬϬ
ϵ͕ϭϬϭ͕ϮϬϬ
ϱϬ͕ϬϬϬ
ϯϵ͕ϵϴϲ͕ϱϬϬ
ΨϳϯϮ͕ϭϯϰ͕ϰϬϬ

Ψϯ͕ϲϰϯ͕ϭϬϬ

Ϯ͕ϯϰϭ͕ϳϬϬ
ϰ͕ϳϲϬ͕ϬϬϬ
Ϯϲϵ͕ϵϬϬ
ϰϴ͕ϰϰϰ͕ϰϬϬ
ϯ͕ϰϳϴ͕ϭϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϰϲϱ͕ϲϬϬ
ϱ͕ϮϵϬ͕ϬϬϬ
ϯϮϰ͕ϲϮϲ͕ϱϬϬ
ϳϬ͕ϳϰϳ͕ϳϬϬ
ϯ͕ϳϭϲ͕ϵϬϬ
ϵ͕ϭϬϭ͕ϮϬϬ
ϱϬ͕ϬϬϬ
ϯϵ͕ϵϴϲ͕ϱϬϬ
Ψϳϯϱ͕ϳϳϳ͕ϱϬϬ

ϲϲϮ͘ϲ

Ϭ͘Ϭ

ϲϲϮ͘ϲ

;Ϯ͕ϮϬϬͿ
;ϱϵ͕ϮϬϬͿ

Ϯ͕ϴϵϱ͕ϬϬϬ
ϭ͕ϬϬϲ͕ϬϬϬ

;ϭϵϲ͕ϱϬϬͿ

ϯϵ͕Ϯϳϳ͕ϴϬϬ
ϲϱ͕ϯϬϬ
ϱϭϮ͕ϳϬϬ
ϭϴ͕ϱϵϳ͕ϵϬϬ
ϱϴϬ͕ϴϬϬ
ϭ͕ϳϱϭ͕ϮϬϬ
Ϯ͕ϵϳϳ͕ϬϬϬ
ϲϮ͕ϲϱϱ͕ϮϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϯϳϲ͕ϬϬϬ
;ϵϵ͕ϳϬϬͿ
ϮϮ͕ϵϴϴ͕ϭϬϬ
ϮϮ͕ϯϴϳ͕ϰϬϬ
ϭϯϲ͕ϭϬϬ
ϰ͕ϲϬϬ
;ϳϰ͕ϱϬϬͿ

ϭϭ͕ϵϬϬ
ϮϬϬ
;Ϯ͕ϬϬϬͿ
;ϴ͕ϬϬϬͿ
;ϱϬϬͿ
;ϭϱϳ͕ϴϬϬͿ
ϰ͕ϯϬϬ
Ϯϯϰ͕ϬϬϬ
;ϭϰϮ͕ϵϬϬͿ
;ϯϵ͕ϴϬϬͿ

;ϰϬϬ͕ϬϬϬͿ
;ϲϭ͕ϯϰϳ͕ϴϬϬͿ
ΨϳϴϬ͕ϵϵϰ͕ϵϬϬ

Ψϰϱ͕Ϯϭϳ͕ϰϬϬ

ϰϵ͕ϮϬϬ

ϱ͕Ϭϯϴ͕ϭϬϬ
ϰϬϬ͕ϬϬϬ
ϭϲ͕ϬϮϰ͕ϱϬϬ
Ϯ͕ϰϰϭ͕ϵϬϬ

ϮϬϬ͕ϬϬϬ
ϭϳ͕ϱϭϵ͕ϯϬϬ
ϱϴϳ͕ϳϬϬ
Ϯϯϲ͕ϵϬϬ
ϰ͕ϯϬϬ
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 ŐĞŶĐǇdĂďůĞ͗^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ








^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů
>ŝŶĞ/ƚĞŵƐ
ĚƵĐĂƚŝŽŶdĂǆŚĞĐŬͲŽĨĨ>ĞĂƐĞZĞĨƵŶĚŝŶŐ
^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚŽŶĂƚŝŽŶ&ƵŶ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϭϱ͕ϬϬϬ
ϱ͕ϰϬϬ
Ϯϳ͕ϱϬϬ
ϳϭϵ͕ϭϬϬ
;ϳϮϭ͕ϯϬϬͿ
Ψϭϰϱ͕ϳϬϬ

Ϯϱ͕ϯϬϬ
ϭϮϬ͕ϰϬϬ
Ψϭϰϱ͕ϳϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϭϱ͕ϬϬϬ
ϱ͕ϰϬϬ
Ϯϳ͕ϱϬϬ
ϳϭϵ͕ϭϬϬ
;ϳϮϭ͕ϯϬϬͿ
Ψϭϰϱ͕ϳϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϭϱ͕ϬϬϬ
ϱ͕ϰϬϬ
Ϯϳ͕ϱϬϬ
ϳϭϵ͕ϭϬϬ
;ϳϮϭ͕ϯϬϬͿ
Ψϭϰϱ͕ϳϬϬ

Ϯϱ͕ϯϬϬ
ϭϮϬ͕ϰϬϬ
Ψϭϰϱ͕ϳϬϬ

Ϯϱ͕ϯϬϬ
ϭϮϬ͕ϰϬϬ
Ψϭϰϱ͕ϳϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
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 ŐĞŶĐǇdĂďůĞ͗ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲW
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ






^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
>ŝƋƵŽƌŽŶƚƌŽů&ƵŶĚ
>ŝƋƵŽƌŽŶƚƌŽů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕ϬϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯ͕ϬϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕ϬϬϬ͕ϬϬϬ

ϯ͕ϲϬϬ͕ϬϬϬ
ϭϴϮ͕ϲϲϳ͕ϯϬϬ
ϭ͕ϳϱϬ͕ϬϬϬ
Ψϭϵϭ͕Ϭϭϳ͕ϯϬϬ

;ϭϬ͕ϬϬϬ͕ϬϬϬͿ

ϰϭ͕ϬϬϬ
;Ψϵ͕ϵϱϵ͕ϬϬϬͿ

;ϲ͕ϰϬϬ͕ϬϬϬͿ
ϭϴϮ͕ϲϲϳ͕ϯϬϬ
ϭ͕ϳϱϬ͕ϬϬϬ
ϰϭ͕ϬϬϬ
Ψϭϴϭ͕Ϭϱϴ͕ϯϬϬ

ΨϮϭϯ͕Ϭϵϳ͕ϵϬϬ

ϯ͕ϬϬϬ͕ϬϬϬ
ϳϱ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϳϵϭ͕ϬϬϬ
ϯϲ͕ϭϭϳ͕ϯϬϬ
ϲϱ͕ϭϱϬ͕ϬϬϬ
Ψϭϴϭ͕Ϭϱϴ͕ϯϬϬ

ϰϬϬ͕ϬϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
ϳϱ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϳϱϬ͕ϬϬϬ
ϰϴ͕ϵϵϳ͕ϵϬϬ
ϴϯ͕ϵϱϬ͕ϬϬϬ
ΨϮϭϯ͕Ϭϵϳ͕ϵϬϬ

ϮϬϴ͕ϯϰϳ͕ϵϬϬ
ϭ͕ϳϱϬ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϯ͕ϬϬϬ͕ϬϬϬͿ
ϯ͕ϬϬϬ͕ϬϬϬ
ϲ͕ϰϬϬ͕ϬϬϬ
Ϯϱ͕ϲϴϬ͕ϲϬϬ
;ϰϭ͕ϬϬϬͿ
ΨϯϮ͕Ϭϯϵ͕ϲϬϬ







>ŝŶĞ/ƚĞŵƐ
h^&ZͲ'ƌŽǁƚŚŝŶ^ƚƵĚĞŶƚWŽƉƵůĂƚŝŽŶĐĐƚ
'&ZͲ^ĐŚŽŽůZĞĂĚŝŶĞƐƐĐĐŽƵŶƚ
&ZͲDŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ
hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀĞŶƚŝŽŶWƌŽŐƌĂŵZĞƐƚƌŝĐƚ
>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚ
dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ
dŽƚĂů

ϭϬ͕ϬϬϬ͕ϬϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
ϳϱ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϳϱϬ͕ϬϬϬ
ϯϲ͕ϭϭϳ͕ϯϬϬ
ϲϱ͕ϭϱϬ͕ϬϬϬ
Ψϭϵϭ͕Ϭϭϳ͕ϯϬϬ

;ϭϬ͕ϬϬϬ͕ϬϬϬͿ

ϰϭ͕ϬϬϬ

;Ψϵ͕ϵϱϵ͕ϬϬϬͿ

ϰϬϬ͕ϬϬϬ

;ϰϭ͕ϬϬϬͿ
ϭϮ͕ϴϴϬ͕ϲϬϬ
ϭϴ͕ϴϬϬ͕ϬϬϬ
ΨϯϮ͕Ϭϯϵ͕ϲϬϬ
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 ŐĞŶĐǇdĂďůĞ͗^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ





^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ&ƵŶĚDŐƚĐĐƚ
dŽƚĂů



>ŝŶĞ/ƚĞŵƐ
^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞ
dŽƚĂů



ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵϲϱ͕ϮϬϬ
Ψϵϲϱ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϵϲϱ͕ϮϬϬ
Ψϵϲϱ͕ϮϬϬ
ϰ͘Ϭ

Ϭ͘Ϭ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϵϲϱ͕ϮϬϬ
Ψϵϲϱ͕ϮϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕Ϯϰϯ͕ϲϬϬ
Ψϭ͕Ϯϰϯ͕ϲϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯϳϴ͕ϰϬϬ
ΨϮϳϴ͕ϰϬϬ

ϵϲϱ͕ϮϬϬ
Ψϵϲϱ͕ϮϬϬ

ϭ͕Ϯϰϯ͕ϲϬϬ
Ψϭ͕Ϯϰϯ͕ϲϬϬ

Ϯϳϴ͕ϰϬϬ
ΨϮϳϴ͕ϰϬϬ

ϰ͘Ϭ

ϰ͘Ϭ

Ϭ͘Ϭ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ


















KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϮϵDŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵ
ĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ
>ŽĐĂůĚƵĐĂƚŝŽŶZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵdŽƚĂů
ZĞůĂƚĞĚƚŽĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵƐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZĞůĂƚĞĚƚŽĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵƐdŽƚĂů
sŽƚĞĚĂŶĚŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
>ŽĐĂůĚƵĐĂƚŝŽŶZĞǀĞŶƵĞ
sŽƚĞĚĂŶĚŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐdŽƚĂ

^͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ

^͘͘ϰ
;DĂŝŶŝůůͿ

Ϯ͕ϰϱϵ͕Ϭϲϲ͕ϲϬϬ
Ϯϳ͕ϱϬϬ͕ϬϬϬ
ϰϲϮ͕ϴϰϭ͕ϭϬϬ
Ϯϰ͕ϱϴϰ͕ϮϬϬ
;Ϯϰ͕ϱϴϰ͕ϮϬϬͿ
ΨϮ͕ϵϰϵ͕ϰϬϳ͕ϳϬϬ

ϭϬϮ͕ϱϭϭ͕ϴϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
ϰϲ͕ϲϰϯ͕ϱϬϬ

ϲϭϳ͕ϯϴϵ͕ϵϬϬ
ϭϲϮ͕ϵϴϵ͕ϲϬϬ
ϭϴ͕ϭϲϲ͕ϯϬϬ
;ϭϴ͕ϭϲϲ͕ϯϬϬͿ
ΨϳϴϬ͕ϯϳϵ͕ϱϬϬ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

Ψϭϱϰ͕ϭϱϱ͕ϯϬϬ

ΨϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ

ϰϵ͕ϴϯϳ͕ϰϬϬ
;ϱϱ͕ϳϬϬͿ
ϯϬ͕ϱϱϰ͕ϱϬϬ

ΨϴϬ͕ϯϯϲ͕ϮϬϬ

ΨϬ

ϯϭ͕ϭϳϰ͕ϬϬϬ
;ϵ͕ϬϬϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

ΨϮϮ͕ϭϳϰ͕ϬϬϬ

ϭϮϴ͕ϳϰϬ͕ϱϬϬ

'ƌĂŶĚdŽƚĂů

Ϯ͕ϱϲϭ͕ϱϳϴ͕ϰϬϬ
ϯϮ͕ϱϬϬ͕ϬϬϬ
ϱϬϵ͕ϰϴϰ͕ϲϬϬ
Ϯϰ͕ϱϴϰ͕ϮϬϬ
;Ϯϰ͕ϱϴϰ͕ϮϬϬͿ
Ψϯ͕ϭϬϯ͕ϱϲϯ͕ϬϬϬ

ϲϵϴ͕ϰϬϭ͕ϯϬϬ
;ϵ͕Ϭϱϱ͕ϳϬϬͿ
ϭϵϯ͕ϱϰϰ͕ϭϬϬ
ϭϴ͕ϭϲϲ͕ϯϬϬ
;ϭϴ͕ϭϲϲ͕ϯϬϬͿ
ΨϴϴϮ͕ϴϴϵ͕ϳϬϬ

ϭϮϴ͕ϳϰϬ͕ϱϬϬ
;ϮϬ͕ϵϬϬ͕ϬϬϬͿ
ϭϬϱ͕Ϯϰϳ͕ϵϬϬ
ϱϳϰ͕ϭϭϲ͕ϭϬϬ
Ψϳϴϳ͕ϮϬϰ͕ϱϬϬ

ϵϮ͕ϯϲϳ͕ϯϬϬ
ϰϰϵ͕Ϯϴϵ͕ϬϬϬ
ΨϲϳϬ͕ϯϵϲ͕ϴϬϬ

;ϮϬ͕ϵϬϬ͕ϬϬϬͿ
ϭϮ͕ϴϴϬ͕ϲϬϬ
ϭϮϰ͕ϴϮϳ͕ϭϬϬ
Ψϭϭϲ͕ϴϬϳ͕ϳϬϬ

ΨϬ

ΨϬ

DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵdŽƚĂů

Ψϰ͕ϰϬϬ͕ϭϴϰ͕ϬϬϬ

Ψϯϱϭ͕Ϯϵϵ͕ϮϬϬ

ΨϬ

ΨϬ

Ϯϵ^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵƐ
ĂƉŝƚĂůKƵƚůĂǇWƌŽŐƌĂŵƐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĂƉŝƚĂůKƵƚůĂǇWƌŽŐƌĂŵƐdŽƚĂů

ϭϰ͕ϰϵϵ͕ϳϬϬ
ϭϴ͕ϳϱϬ͕ϬϬϬ
Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϰ͕ϰϵϵ͕ϳϬϬ
ϭϴ͕ϳϱϬ͕ϬϬϬ
Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

^ĐŚŽŽůƵŝůĚŝŶŐWƌŽŐƌĂŵƐdŽƚĂů

Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϯϯ͕Ϯϰϵ͕ϳϬϬ

ΨϬ
ΨϮϮ͕ϭϳϰ͕ϬϬϬ

Ψϰ͕ϳϳϯ͕ϲϱϳ͕ϮϬϬ















Ϯϵ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
ŚŝůĚEƵƚƌŝƚŝŽŶ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ŚŝůĚEƵƚƌŝƚŝŽŶdŽƚĂů
ŚŝůĚEƵƚƌŝƚŝŽŶͲ&ĞĚĞƌĂůŽŵŵŽĚŝƚŝĞƐ
&ĞĚĞƌĂů&ƵŶĚƐ
ŚŝůĚEƵƚƌŝƚŝŽŶͲ&ĞĚĞƌĂůŽŵŵŽĚŝƚŝĞƐdŽƚĂ
ĚƵĐĂƚŽƌ>ŝĐĞŶƐŝŶŐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŽƌ>ŝĐĞŶƐŝŶŐdŽƚĂů

ϭϰϯ͕ϵϬϬ
ϭϱϵ͕ϳϭϮ͕ϵϬϬ
ϯϵ͕Ϯϴϰ͕ϬϬϬ
;ϯϮϭ͕ϲϬϬͿ
Ψϭϵϴ͕ϴϭϵ͕ϮϬϬ

ϭϵ͕ϭϱϵ͕ϯϬϬ
Ψϭϵ͕ϭϱϵ͕ϯϬϬ

ϱϬϬ
ϭϳ͕ϮϬϬ
;ϭϳ͕ϳϬϬͿ

ϰϳ͕ϭϬϬ
ϭϭ͕ϲϬϬ

;ϯϬϬͿ
;ϭϬϬͿ

ΨϬ

Ψϱϴ͕ϳϬϬ

;ΨϰϬϬͿ

ΨϬ

ϭϰϰ͕ϰϬϬ
ϭϱϵ͕ϳϳϲ͕ϵϬϬ
ϯϵ͕Ϯϳϳ͕ϴϬϬ
;ϯϮϭ͕ϲϬϬͿ
Ψϭϵϴ͕ϴϳϳ͕ϱϬϬ

ΨϬ

ΨϬ

ϭϵ͕ϭϱϵ͕ϯϬϬ
Ψϭϵ͕ϭϱϵ͕ϯϬϬ

ΨϬ

ΨϬ

Ϯ͕ϲϭϱ͕ϴϬϬ

ϭ͕ϬϬϬ

ϯϱ͕ϭϬϬ
;ϯϭϳ͕ϱϬϬͿ
ϱϬϬ͕ϬϬϬ
;ϱϬϬ͕ϬϬϬͿ
ΨϮ͕ϯϯϯ͕ϰϬϬ

;ϭ͕ϬϬϬͿ

ϯϳ͕ϴϬϬ
ϳ͕ϵϬϬ
ϳϬϬ

ΨϬ

Ψϰϲ͕ϰϬϬ

ϱ͕ϬϬϬ͕ϬϬϬ

ΨϬ

Ψϱ͕ϬϬϬ͕ϬϬϬ

ϳ͕ϲϱϰ͕ϲϬϬ
ϳ͕ϵϬϬ
ϯϰ͕ϴϬϬ
;ϯϭϳ͕ϱϬϬͿ
ϱϬϬ͕ϬϬϬ
;ϱϬϬ͕ϬϬϬͿ
Ψϳ͕ϯϳϵ͕ϴϬϬ
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^͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
&ŝŶĞƌƚƐKƵƚƌĞĂĐŚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ŝŶĞƌƚƐKƵƚƌĞĂĐŚdŽƚĂů
/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵƐdŽƚĂů

^͘͘ϰ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϰ͕ϳϲϬ͕ϬϬϬ

ϰϬϬ͕ϬϬϬ

Ψϰ͕ϳϲϬ͕ϬϬϬ

ΨϰϬϬ͕ϬϬϬ

ϲ͕ϰϭϯ͕ϱϬϬ

ϯϲϯ͕ϬϬϬ

ϯϲ͕ϮϳϬ͕ϴϬϬ

ϭ͕ϲϱϵ͕ϬϬϬ
ϰ͕ϴϳϱ͕ϬϬϬ

ϱϬ͕ϳϬϬ
Ϯ͕ϴϭϰ͕ϬϬϬ
ϭϰ͕ϱϰϬ͕ϮϬϬ
;ϭϰ͕ϱϰϬ͕ϮϬϬͿ
Ψϰϱ͕ϱϰϵ͕ϬϬϬ

ΨϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ

ϯ͕ϴϬϬ
ϮϬϬ
ϭϰ͕ϰϬϬ
ϭ͕ϬϬϬ

;ϮϬϬ͕ϬϬϬͿ
ϮϬϬ͕ϬϬϬ
ΨϬ

ϴ͕ϴϱϬ͕ϬϬϬ
ϯ͕ϭϱϬ͕ϬϬϬ

ϯ͕ϱϬϬ

Ψϲ͕ϴϵϳ͕ϬϬϬ

ΨϮϮ͕ϵϬϬ

ΨϬ

ΨϭϮ͕ϬϬϬ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů
ϰ͕ϵϲϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
Ψϱ͕ϭϲϬ͕ϬϬϬ

ϲ͕ϳϴϬ͕ϯϬϬ
ϮϬϬ
ϰϲ͕ϳϵϰ͕ϮϬϬ
ϴ͕ϬϮϲ͕ϬϬϬ
ϱϬ͕ϳϬϬ
Ϯ͕ϴϭϳ͕ϱϬϬ
ϭϰ͕ϱϰϬ͕ϮϬϬ
;ϭϰ͕ϱϰϬ͕ϮϬϬͿ
Ψϲϰ͕ϰϲϴ͕ϵϬϬ

D^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
D^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶd

Ϯ͕ϱϵϬ͕ϳϬϬ

Ϯ͕ϵϲϲ͕ϵϬϬ

ϯϴ͕ϭϬϬ
ϰ͕ϲϬϬ

;ϮϲϬ͕ϯϬϬͿ
ϭ͕ϳϱϳ͕ϬϬϬ
;ϭ͕ϳϱϳ͕ϬϬϬͿ
ΨϮ͕ϯϯϬ͕ϰϬϬ

ΨϮ͕ϵϲϲ͕ϵϬϬ

ΨϰϮ͕ϳϬϬ

ΨϬ

ΨϱϴϬ͕ϬϬϬ

ZĞŐŝŽŶĂů^ĞƌǀŝĐĞĞŶƚĞƌƐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ZĞŐŝŽŶĂů^ĞƌǀŝĐĞĞŶƚĞƌƐdŽƚĂů

Ϯ͕ϬϬϬ͕ϬϬϬ
ΨϮ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯ͕ϬϬϬ͕ϬϬϬ
ΨϮ͕ϬϬϬ͕ϬϬϬ

ΨϬ

;ϮϬϬ͕ϬϬϬͿ
ϮϬϬ͕ϬϬϬ
ΨϬ

ϱ͕ϮϵϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
Ψϱ͕ϰϵϬ͕ϬϬϬ

^ĐŝĞŶĐĞKƵƚƌĞĂĐŚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
^ĐŝĞŶĐĞKƵƚƌĞĂĐŚdŽƚĂů
^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞdŽƚĂů
'ĞŶĞƌĂů^ǇƐƚĞŵ^ƵƉƉŽƌƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
'ĞŶĞƌĂů^ǇƐƚĞŵ^ƵƉƉŽƌƚdŽƚĂů

ϱ͕ϮϵϬ͕ϬϬϬ

ϮϬϬ͕ϬϬϬ

Ψϱ͕ϮϵϬ͕ϬϬϬ

ΨϮϬϬ͕ϬϬϬ

Ϯϯ͕ϬϬϬ
ϭϳ͕ϭϮϱ͕ϳϬϬ
ϱϴϴ͕ϲϬϬ
Ϯ͕Ϯϲϭ͕ϵϬϬ
Ϯϵϵ͕Ϭϲϯ͕ϱϬϬ
ϭ͕Ϯϵϱ͕ϭϬϬ
ϯ͕ϯϲϵ͕ϯϬϬ
ϭϭ͕ϴϯϰ͕ϳϬϬ
;ϭϭ͕ϴϯϰ͕ϳϬϬͿ
ΨϯϮϯ͕ϳϮϳ͕ϭϬϬ

ϭϭϴ͕ϰϬϬ
ϯϬϬ͕ϬϬϬ
ϯ͕ϴϬϬ
ϲϭ͕ϮϬϬ
;ϳϱ͕ϵϬϬͿ
;ϳ͕ϰϬϬͿ

ΨϰϬϬ͕ϭϬϬ

ϮϬϭ͕ϲϬϬ
ϮϱϬ͕ϬϬϬ
Ϯϯ͕ϭϵϭ͕ϴϬϬ
ϰϮ͕Ϯϴϳ͕ϲϬϬ
ϱ͕ϵϮϭ͕ϯϬϬ
ϰϬϯ͕ϬϬϬ
;ϭ͕ϲϮϰ͕ϰϬϬͿ
ϭϯ͕ϮϴϮ͕ϲϬϬ
;ϭϯ͕ϮϴϮ͕ϲϬϬͿ
ΨϳϬ͕ϯϴϬ͕ϵϬϬ

ΨϮϱϬ͕ϬϬϬ

ΨϬ

ϭϵϬ͕ϰϬϬ
ϯϱ͕ϮϬϬ
ϭ͕ϱϬϬ
ϴ͕ϵϬϬ
ϮϬϬ͕ϲϬϬ
ϭϰ͕ϳϬϬ
ϭϯϵ͕ϮϬϬ

ΨϱϵϬ͕ϱϬϬ

ϰϴϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ

ϴ͕ϲϬϬ
ϵϴ͕ϴϬϬ
ϮϬϬ

ϲ͕ϬϬϬ
ϱ͕ϳϬϬ

Ψϭϭϵ͕ϯϬϬ

ϲϬϬ
ϭϬϬ
ϱϰ͕ϬϬϬ
ϴ͕ϮϬϬ
ϭϭϴ͕ϲϬϬ
ϭϰ͕ϬϬϬ
ϭ͕ϬϬϬ

Ψϭϵϲ͕ϱϬϬ

ϭϬϴ͕ϴϬϬ
ϭϳ͕ϮϬϬ͕ϬϬϬ

Ψϭϳ͕ϯϬϴ͕ϴϬϬ

ϱϬϯ͕ϬϬϬ
ϱ͕ϬϬϬ

ΨϬ

ΨϱϬϴ͕ϬϬϬ

ϲ͕Ϭϳϱ͕ϳϬϬ
ϭϬϰ͕ϲϬϬ
;ϮϲϬ͕ϯϬϬͿ
ϭ͕ϳϱϳ͕ϬϬϬ
;ϭ͕ϳϱϳ͕ϬϬϬͿ
Ψϱ͕ϵϮϬ͕ϬϬϬ

ϯϭ͕ϲϬϬ
ϭϳ͕ϲϰϮ͕ϭϬϬ
ϭϳ͕ϱϯϱ͕ϮϬϬ
ϱϵϰ͕ϭϬϬ
Ϯ͕ϯϯϮ͕ϬϬϬ
Ϯϵϵ͕ϭϴϴ͕ϮϬϬ
ϭ͕ϯϬϴ͕ϰϬϬ
ϯ͕ϱϭϰ͕ϮϬϬ
ϭϭ͕ϴϯϰ͕ϳϬϬ
;ϭϭ͕ϴϯϰ͕ϳϬϬͿ
ΨϯϰϮ͕ϭϰϱ͕ϴϬϬ

ϮϬϮ͕ϮϬϬ
ϮϱϬ͕ϭϬϬ
Ϯϯ͕ϳϰϴ͕ϴϬϬ
ϭϯ͕ϮϬϬ
ϰϮ͕ϰϬϲ͕ϮϬϬ
ϱ͕ϵϯϱ͕ϯϬϬ
ϰϬϰ͕ϬϬϬ
;ϭ͕ϲϮϰ͕ϰϬϬͿ
ϭϯ͕ϮϴϮ͕ϲϬϬ
;ϭϯ͕ϮϴϮ͕ϲϬϬͿ
Ψϳϭ͕ϯϯϱ͕ϰϬϬ
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^͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ

^͘͘ϰ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚdŽƚĂů

;ϭϴϭ͕ϲϬϬͿ
ϭ͕ϱϳϬ͕ϬϬϬ
;ϭ͕ϱϳϬ͕ϬϬϬͿ
Ψϯ͕ϳϭϯ͕ϳϬϬ

dĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
dĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐdŽƚĂů

ϭϮϮ͕ϵϬϬ
ϴ͕ϵϳϳ͕ϲϬϬ
Ψϵ͕ϭϬϬ͕ϱϬϬ

ϯ͕ϴϬϬ
;ϯ͕ϴϬϬͿ
ΨϬ

ϱ͕ϬϬϬ
Ψϱ͕ϬϬϬ

ϱϬ͕ϬϬϬ
ΨϱϬ͕ϬϬϬ

ΨϬ

ΨϬ

ϯ͕ϴϵϱ͕ϯϬϬ

hƚĂŚŚĂƌƚĞƌ^ĐŚŽŽů&ŝŶĂŶĐĞƵƚŚŽƌŝƚǇ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
hƚĂŚŚĂƌƚĞƌ^ĐŚŽŽů&ŝŶĂŶĐĞƵƚŚŽƌŝƚǇdŽƚĂ
hƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚdŽ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭϵ͕ϮϬϬ
Ϯ͕ϯϬϬ

ϭϴ͕ϲϬϬ

ϮϬϬ͕ϬϬϬ

ΨϮϬϬ͕ϬϬϬ

ΨϮϭ͕ϱϬϬ

Ψϭϴ͕ϲϬϬ

ΨϬ

ϯ͕ϵϯϯ͕ϭϬϬ
ϮϬϮ͕ϯϬϬ
;ϭϴϭ͕ϲϬϬͿ
ϭ͕ϱϳϬ͕ϬϬϬ
;ϭ͕ϱϳϬ͕ϬϬϬͿ
Ψϯ͕ϵϱϯ͕ϴϬϬ

ΨϬ

ΨϬ

ϭϮϲ͕ϳϬϬ
ϴ͕ϵϳϴ͕ϴϬϬ
Ψϵ͕ϭϬϱ͕ϱϬϬ

ΨϬ

ΨϬ

ϱϬ͕ϬϬϬ
ΨϱϬ͕ϬϬϬ

ΨϬ

ϯϮ͕ϵϭϭ͕ϯϬϬ
ϱϲϵ͕ϮϬϬ
ϭϬϱ͕ϮϬϬ
ϭ͕ϲϳϲ͕ϬϬϬ
ϱ͕ϵϵϮ͕ϴϬϬ
Ϯ͕ϯϰϳ͕ϴϬϬ
;ϵϬϬ͕ϯϬϬͿ
ΨϰϮ͕ϳϬϮ͕ϬϬϬ

Ϯ͕ϱϴϰ͕ϯϬϬ
ϲϵ͕ϮϬϬ
ϭ͕ϵϬϬ
ϯϰ͕ϮϬϬ
ϭϮϮ͕ϲϬϬ

;ϴϬϬͿ
;Ϯ͕ϰϬϬͿ

ΨϱϬϬ͕ϬϬϬ

ΨϮ͕ϴϭϮ͕ϮϬϬ

;Ψϯ͕ϲϬϬͿ

ΨϳϮϲ͕ϲϬϲ͕ϵϬϬ

Ψϭϭ͕ϴϭϰ͕ϬϬϬ

Ψϯ͕ϳϵϲ͕ϰϬϬ

Ψϭϯϯ͕ϵϬϬ

Ϯϵ^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞ
^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞd

ϵϲϰ͕ϱϬϬ
Ψϵϲϰ͕ϱϬϬ

ϮϲϬ͕ϬϬϬ
ΨϮϲϬ͕ϬϬϬ

ϭϴ͕ϮϬϬ
Ψϭϴ͕ϮϬϬ

ϵϬϬ
ΨϵϬϬ

ΨϬ

ϭ͕Ϯϰϯ͕ϲϬϬ
Ψϭ͕Ϯϰϯ͕ϲϬϬ

^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞdŽ

Ψϵϲϰ͕ϱϬϬ

ΨϮϲϬ͕ϬϬϬ

Ψϭϴ͕ϮϬϬ

ΨϵϬϬ

ΨϬ

Ψϭ͕Ϯϰϯ͕ϲϬϬ

Ψϱ͕ϭϲϭ͕ϬϬϱ͕ϭϬϬ

Ψϯϲϯ͕ϯϳϯ͕ϮϬϬ

Ψϯ͕ϴϭϰ͕ϲϬϬ

Ψϭϯϰ͕ϴϬϬ

^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶdŽƚĂů

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

ϯϬ͕ϯϮϳ͕ϰϬϬ

'ƌĂŶĚdŽƚĂů

ϱϬϬ͕ϬϬϬ
ϭϬϯ͕ϯϬϬ
ϭ͕ϲϰϮ͕ϲϬϬ
ϱ͕ϴϳϮ͕ϲϬϬ
Ϯ͕ϯϰϳ͕ϴϬϬ
;ϵϬϬ͕ϯϬϬͿ
Ψϯϵ͕ϯϵϯ͕ϰϬϬ

ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
Ϯϵ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
ŚĂƌƚĞƌ^ĐŚŽŽůZĞǀŽůǀŝŶŐĐĐŽƵŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ŚĂƌƚĞƌ^ĐŚŽŽůZĞǀŽůǀŝŶŐĐĐŽƵŶƚdŽƚĂů
,ŽƐƉŝƚĂůŝƚǇĂŶĚdŽƵƌŝƐŵDŐŵƚ͘ĚƵĐĂƚŝŽŶĐĐƚ͘
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
,ŽƐƉŝƚĂůŝƚǇĂŶĚdŽƵƌŝƐŵDŐŵƚ͘ĚƵĐĂƚŝŽŶ
^ĐŚŽŽůƵŝůĚŝŶŐZĞǀŽůǀŝŶŐĐĐŽƵŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ĐŚŽŽůƵŝůĚŝŶŐZĞǀŽůǀŝŶŐĐĐŽƵŶƚdŽƚĂů
^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶdŽƚĂů
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů

;ϰϬϬͿ

Ψϯϱ͕ϯϵϲ͕ϴϬϬ

Ψϱϳ͕ϱϳϬ͕ϴϬϬ

Ψϳϳϳ͕ϳϰϴ͕ϬϬϬ

Ψϱ͕ϱϴϱ͕ϴϵϴ͕ϱϬϬ

ϭ͕ϱϲϳ͕ϲϬϬ
ϲ͕ϵϴϵ͕ϯϬϬ
;ϳ͕Ϭϰϱ͕ϱϬϬͿ
Ψϭ͕ϱϭϭ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϱϲϳ͕ϲϬϬ
ϲ͕ϵϴϵ͕ϯϬϬ
;ϳ͕Ϭϰϱ͕ϱϬϬͿ
Ψϭ͕ϱϭϭ͕ϰϬϬ

Ϯϲϵ͕ϵϬϬ
ΨϮϲϵ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϲϵ͕ϵϬϬ
ΨϮϲϵ͕ϵϬϬ

ϭ͕ϱϰϵ͕ϱϬϬ
ϵ͕ϴϯϯ͕ϲϬϬ
;ϵ͕ϵϭϳ͕ϱϬϬͿ
Ψϭ͕ϰϲϱ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϱϰϵ͕ϱϬϬ
ϵ͕ϴϯϯ͕ϲϬϬ
;ϵ͕ϵϭϳ͕ϱϬϬͿ
Ψϭ͕ϰϲϱ͕ϲϬϬ

Ψϯ͕Ϯϰϲ͕ϵϬϬ
Ψϯ͕Ϯϰϲ͕ϵϬϬ

ΨϬ
ΨϬ

ΨϬ
ΨϬ

ΨϬ
ΨϬ

ΨϬ
ΨϬ

Ψϯ͕Ϯϰϲ͕ϵϬϬ
Ψϯ͕Ϯϰϲ͕ϵϬϬ
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^͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϮϵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲW
h^&ZͲ'ƌŽǁƚŚŝŶ^ƚƵĚĞŶƚWŽƉƵůĂƚŝŽŶĐĐƚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
h^&ZͲ'ƌŽǁƚŚŝŶ^ƚƵĚĞŶƚWŽƉƵůĂƚŝŽŶĐĐƚd
'&ZͲ^ĐŚŽŽůZĞĂĚŝŶĞƐƐĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'&ZͲ^ĐŚŽŽůZĞĂĚŝŶĞƐƐĐĐŽƵŶƚdŽƚĂů

ϲ͕ϰϬϬ͕ϬϬϬ
Ψϲ͕ϰϬϬ͕ϬϬϬ

^͘͘ϰ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ΨϬ

ΨϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

;ϲ͕ϬϬϬ͕ϬϬϬͿ
;Ψϲ͕ϬϬϬ͕ϬϬϬͿ

ϰϬϬ͕ϬϬϬ
ΨϰϬϬ͕ϬϬϬ

ϯ͕ϬϬϬ͕ϬϬϬ
Ψϯ͕ϬϬϬ͕ϬϬϬ

ϯ͕ϬϬϬ͕ϬϬϬ
Ψϯ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

;ϯ͕ϬϬϬ͕ϬϬϬͿ
ϯ͕ϬϬϬ͕ϬϬϬ
ΨϬ

ϳϱ͕ϬϬϬ͕ϬϬϬ
Ψϳϱ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϳϱ͕ϬϬϬ͕ϬϬϬ
Ψϳϱ͕ϬϬϬ͕ϬϬϬ

hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀĞŶƚŝŽŶWƌŽŐƌĂŵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
ϭ͕ϳϱϬ͕ϬϬϬ
hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀĞŶƚŝŽŶWƌŽŐƌĂŵZĞ
Ψϭ͕ϳϱϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϳϱϬ͕ϬϬϬ
Ψϭ͕ϳϱϬ͕ϬϬϬ










&ZͲDŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
&ZͲDŝŶŝŵƵŵĂƐŝĐ'ƌŽǁƚŚĐĐŽƵŶƚdŽƚĂ

>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐŽƵŶƚdŽƚĂů

ϯϲ͕ϭϭϳ͕ϯϬϬ
Ψϯϲ͕ϭϭϳ͕ϯϬϬ

ϭϮ͕ϴϴϬ͕ϲϬϬ
ΨϭϮ͕ϴϴϬ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϬ

ϰϴ͕ϵϵϳ͕ϵϬϬ
Ψϰϴ͕ϵϵϳ͕ϵϬϬ

dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐĐĐŽƵŶƚdŽƚĂ

ϲϱ͕ϭϱϬ͕ϬϬϬ
Ψϲϱ͕ϭϱϬ͕ϬϬϬ

ϭϴ͕ϴϬϬ͕ϬϬϬ
Ψϭϴ͕ϴϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϴϯ͕ϵϱϬ͕ϬϬϬ
Ψϴϯ͕ϵϱϬ͕ϬϬϬ



ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲWdŽƚĂů

Ψϭϴϳ͕ϰϭϳ͕ϯϬϬ

Ψϯϭ͕ϲϴϬ͕ϲϬϬ

ΨϬ

ΨϬ

;Ψϲ͕ϬϬϬ͕ϬϬϬͿ

ΨϮϭϯ͕Ϭϵϳ͕ϵϬϬ



ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů

Ψϭϴϳ͕ϰϭϳ͕ϯϬϬ

Ψϯϭ͕ϲϴϬ͕ϲϬϬ

ΨϬ

ΨϬ

;Ψϲ͕ϬϬϬ͕ϬϬϬͿ

ΨϮϭϯ͕Ϭϵϳ͕ϵϬϬ



&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
Ϯϵ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
ĚƵĐĂƚŝŽŶdĂǆŚĞĐŬͲŽĨĨ>ĞĂƐĞZĞĨƵŶĚŝŶŐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĚƵĐĂƚŝŽŶdĂǆŚĞĐŬͲŽĨĨ>ĞĂƐĞZĞĨƵŶĚŝŶŐd











Ϯϳ͕ϱϬϬ
ϯϭ͕ϯϬϬ
;ϯϯ͕ϱϬϬͿ
ΨϮϱ͕ϯϬϬ

^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚŽŶĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϭϮϬ͕ϰϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϲϴϳ͕ϴϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϲϴϳ͕ϴϬϬͿ
ΨϭϮϬ͕ϰϬϬ
^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚŽŶĂƚŝŽ
^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶdŽƚĂů
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐdŽƚĂů
'ƌĂŶĚdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϳ͕ϱϬϬ
ϯϭ͕ϯϬϬ
;ϯϯ͕ϱϬϬͿ
ΨϮϱ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϮϬ͕ϰϬϬ
ϲϴϳ͕ϴϬϬ
;ϲϴϳ͕ϴϬϬͿ
ΨϭϮϬ͕ϰϬϬ

Ψϭϰϱ͕ϳϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭϰϱ͕ϳϬϬ

Ψϭϰϱ͕ϳϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭϰϱ͕ϳϬϬ

Ψϱ͕ϯϱϭ͕ϴϭϱ͕ϬϬϬ

Ψϯϵϱ͕Ϭϱϯ͕ϴϬϬ

Ψϯ͕ϴϭϰ͕ϲϬϬ

Ψϭϯϰ͕ϴϬϬ

Ψϱϭ͕ϱϳϬ͕ϴϬϬ

Ψϱ͕ϴϬϮ͕ϯϴϵ͕ϬϬϬ
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^ĂůĂƌǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
Ϯϵ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
ŚŝůĚEƵƚƌŝƚŝŽŶ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŚŝůĚEƵƚƌŝƚŝŽŶdŽƚĂů



ĚƵĐĂƚŽƌ>ŝĐĞŶƐŝŶŐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĚƵĐĂƚŽƌ>ŝĐĞŶƐŝŶŐdŽƚĂů




/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐĨĞƌƐ
/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵƐdŽƚĂů






D^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
D^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů





^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
dƌĂŶƐĨĞƌƐ
^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞdŽƚĂů






'ĞŶĞƌĂů^ǇƐƚĞŵ^ƵƉƉŽƌƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
'ĞŶĞƌĂů^ǇƐƚĞŵ^ƵƉƉŽƌƚdŽƚĂů







^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
^ƚĂƚĞŚĂƌƚĞƌ^ĐŚŽŽůŽĂƌĚdŽƚĂů





dĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐ
dƌĂŶƐĨĞƌƐ
dĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐdŽƚĂů



,ĞĂůƚŚĐĂƌĞ

ϯϮ͕ϯϬϬ
ϴ͕ϬϬϬ
ΨϰϬ͕ϯϬϬ

ϳ͕ϮϬϬ
ϭ͕ϳϬϬ
Ψϴ͕ϵϬϬ

Ϯϵ͕ϱϬϬ

ϵ͕ϭϬϬ

ϱϬϬ
ΨϯϬ͕ϬϬϬ

ϭϬϬ
Ψϵ͕ϮϬϬ

ϭ͕ϳϬϬ

Ϯ͕ϮϬϬ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

ϴ͕ϱϬϬ
Ϯ͕ϭϬϬ
ΨϭϬ͕ϲϬϬ

ϳ͕ϵϬϬ
ϭϬϬ
Ψϴ͕ϬϬϬ

;ϵϬϬͿ
;ϮϬϬͿ
;Ψϭ͕ϭϬϬͿ

ϰϳ͕ϭϬϬ
ϭϭ͕ϲϬϬ
Ψϱϴ͕ϳϬϬ

;ϴϬϬͿ

ϯϳ͕ϴϬϬ
ϳ͕ϵϬϬ
ϳϬϬ
Ψϰϲ͕ϰϬϬ

;ΨϴϬϬͿ

;ϭϬϬͿ
ϮϬϬ

ϭϬ͕ϮϬϬ

ϰ͕ϲϬϬ

Ϯ͕ϱϬϬ
Ψϭϰ͕ϰϬϬ

ϵϬϬ
Ψϳ͕ϳϬϬ

Ϯϵ͕ϱϬϬ

ϵ͕ϳϬϬ

ΨϮϵ͕ϱϬϬ

Ψϵ͕ϳϬϬ

ϭϱϯ͕ϴϬϬ

ϰϬ͕ϰϬϬ

ϭ͕ϬϬϬ
ϳ͕ϬϬϬ
ϭϯϴ͕ϮϬϬ
ϭϬ͕ϱϬϬ
ϵϵ͕ϯϬϬ
ΨϰϬϵ͕ϴϬϬ

ϯϬϬ
ϭ͕ϱϬϬ
ϯϳ͕ϬϬϬ
Ϯ͕ϱϬϬ
ϮϮ͕ϭϬϬ
ΨϭϬϯ͕ϴϬϬ

ϱϬϬ

ϭϬϬ

;ϰϬϬͿ
ϭ͕ϬϬϬ
ϮϬϬ
Ψϭ͕ϰϬϬ

;ϭϬϬͿ
;ΨϲϬϬͿ

;ϭ͕ϭϬϬͿ
ϰ͕ϲϬϬ
Ψϰ͕ϲϬϬ

;Ψϭ͕ϭϬϬͿ

;ϯ͕ϴϬϬͿ
ϯϱ͕ϮϬϬ
ϮϬϬ
ϳϬϬ
Ϯϵ͕ϱϬϬ
Ϯ͕ϭϬϬ
ϭϵ͕ϴϬϬ
Ψϴϳ͕ϱϬϬ

;ϯϬϬͿ
;ϰ͕ϭϬϬͿ
;ϰϬϬͿ
;Ϯ͕ϬϬϬͿ
;ΨϭϬ͕ϲϬϬͿ

ϭϬϬ
ϰϯ͕ϴϬϬ

ϭϭ͕ϮϬϬ

ϴϯ͕ϳϬϬ
ϭϬ͕ϬϬϬ
ϳϬϬ
Ψϭϯϴ͕ϳϬϬ

ϮϮ͕ϲϬϬ
Ϯ͕ϳϬϬ
ϮϬϬ
Ψϯϲ͕ϴϬϬ

ϭϲ͕ϬϬϬ

ϯ͕ϲϬϬ

;ϭ͕ϬϬϬͿ
ϴ͕ϮϬϬ
ϭϰ͕ϲϬϬ
ϭ͕ϱϬϬ
ϭϬϬ
ΨϮϰ͕ϱϬϬ

;Ϯ͕ϯϬϬͿ
;ϮϬϬͿ
;Ψϯ͕ϱϬϬͿ

;ϰϬϬͿ

Ψϭϲ͕ϬϬϬ

Ψϯ͕ϲϬϬ

Ϯ͕ϯϬϬ
ΨϮ͕ϯϬϬ

ϯ͕ϮϬϬ
Ψϯ͕ϮϬϬ

ϵϬϬ
ΨϵϬϬ

ϭ͕ϬϬϬ
Ψϭ͕ϬϬϬ

dŽƚĂů,͘͘ϴ

ϯ͕ϴϬϬ
ϮϬϬ
ϭϰ͕ϰϬϬ
ϭ͕ϬϬϬ
ϯ͕ϱϬϬ
ΨϮϮ͕ϵϬϬ

ϯϴ͕ϭϬϬ
ϰ͕ϲϬϬ
ΨϰϮ͕ϳϬϬ

ϭϵϬ͕ϰϬϬ
ϯϱ͕ϮϬϬ
ϭ͕ϱϬϬ
ϴ͕ϵϬϬ
ϮϬϬ͕ϲϬϬ
ϭϰ͕ϳϬϬ
ϭϯϵ͕ϮϬϬ
ΨϱϵϬ͕ϱϬϬ

ϲϬϬ
ϭϬϬ
ϱϰ͕ϬϬϬ
ϴ͕ϮϬϬ
ϭϭϴ͕ϲϬϬ
ϭϰ͕ϬϬϬ
ϭ͕ϬϬϬ
Ψϭϵϲ͕ϱϬϬ

;ΨϰϬϬͿ

ϭϵ͕ϮϬϬ
Ϯ͕ϯϬϬ
ΨϮϭ͕ϱϬϬ

;ϭϬϬͿ
;ΨϭϬϬͿ

ϱ͕ϬϬϬ
Ψϱ͕ϬϬϬ
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^ĂůĂƌǇ
hƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
hƚĂŚ^ĐŚŽŽůƐĨŽƌƚŚĞĞĂĨĂŶĚƚŚĞůŝŶĚdŽƚĂů

Ϯ͕ϰϲϮ͕ϭϬϬ

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

ϭϯϱ͕ϰϬϬ

KƚŚĞƌ
;ϭϯ͕ϮϬϬͿ

dŽƚĂů,͘͘ϴ

;ϭϬϬͿ
;ϴϬϬͿ
;Ϯ͕ϲϬϬͿ
;Ψϭϲ͕ϳϬϬͿ

Ϯ͕ϱϴϰ͕ϯϬϬ
ϲϵ͕ϮϬϬ
ϭ͕ϵϬϬ
ϯϰ͕ϮϬϬ
ϭϮϮ͕ϲϬϬ
ΨϮ͕ϴϭϮ͕ϮϬϬ

ϭ͕ϰϬϬ
Ϯϯ͕ϯϬϬ
ϴϰ͕ϭϬϬ
ΨϮ͕ϱϳϬ͕ϵϬϬ

ϰϬϬ
ϳ͕ϱϬϬ
Ϯϲ͕ϲϬϬ
Ψϭϲϵ͕ϵϬϬ

ϲϵ͕ϮϬϬ
ϮϬϬ
ϰ͕ϮϬϬ
ϭϰ͕ϱϬϬ
Ψϴϴ͕ϭϬϬ

Ψϯ͕ϮϱϮ͕ϴϬϬ

ΨϯϱϬ͕ϱϬϬ

ΨϮϮϴ͕ϬϬϬ

;Ψϯϰ͕ϵϬϬͿ

Ψϯ͕ϳϵϲ͕ϰϬϬ

Ϯϵ^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞ
^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞdŽƚĂů

ϭϲ͕ϯϬϬ
Ψϭϲ͕ϯϬϬ

ϭ͕ϯϬϬ
Ψϭ͕ϯϬϬ

ϳϬϬ
ΨϳϬϬ

;ϭϬϬͿ
;ΨϭϬϬͿ

ϭϴ͕ϮϬϬ
Ψϭϴ͕ϮϬϬ

^ĐŚŽŽůĂŶĚ/ŶƐƚŝƚƵƚŝŽŶĂůdƌƵƐƚ&ƵŶĚKĨĨŝĐĞdŽƚĂů

Ψϭϲ͕ϯϬϬ

Ψϭ͕ϯϬϬ

ΨϳϬϬ

;ΨϭϬϬͿ

Ψϭϴ͕ϮϬϬ

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

Ψϯ͕Ϯϲϵ͕ϭϬϬ

Ψϯϱϭ͕ϴϬϬ

ΨϮϮϴ͕ϳϬϬ

;Ψϯϱ͕ϬϬϬͿ

Ψϯ͕ϴϭϰ͕ϲϬϬ

'ƌĂŶĚdŽƚĂů

Ψϯ͕Ϯϲϵ͕ϭϬϬ

Ψϯϱϭ͕ϴϬϬ

ΨϮϮϴ͕ϳϬϬ

;Ψϯϱ͕ϬϬϬͿ

Ψϯ͕ϴϭϰ͕ϲϬϬ

^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶdŽƚĂů
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/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ

ŐĞŶĐǇEĂŵĞ
D^W
D^W


ĞǀĞƌůĞǇdĂǇůŽƌ^ŽƌĞŶƐŽŶƌƚƐWƌŽŐƌĂŵ
ĞǀĞƌůĞǇdĂǇůŽƌ^ŽƌĞŶƐŽŶƌƚƐWƌŽŐƌĂŵ
ĞǀĞƌůĞǇdĂǇůŽƌ^ŽƌĞŶƐŽŶƌƚƐWƌŽŐƌĂŵ

D^W
D^W
D^W

ƌĂŝůůĞdƌĂŶƐĐƌŝƉƚŝŽŶĨŽƌ^ƚƵĚĞŶƚƐ;h^/DͿ
ŚĂƌƚĞƌ^ĐŚŽŽů>ŽĐĂůZĞƉůĂĐĞŵĞŶƚ&ƵŶĚŝŶŐ
ŽŵƉĞƚĞŶĐǇĂƐĞĚĚƵĐĂƚŝŽŶ
ŽŵƉĞƚĞŶĐǇĂƐĞĚĚƵĐĂƚŝŽŶ

ŽĂƌĚŽĨĚƵĐ
D^W
ŽĂƌĚŽĨĚƵĐ
D^W

ŽŶƐŽůŝĚĂƚŝŽŶŽĨĚƵĐĂƚŝŽŶŽŶƚƌĂĐƚƐ
ŽŶƐŽůŝĚĂƚŝŽŶŽĨĚƵĐĂƚŝŽŶŽŶƚƌĂĐƚƐ

ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ

ƌĞĂƚĞhƚĂŚ͗ŝŐŝƚĂů>ŝƚĞƌĂĐǇ/ŶŝƚŝĂƚŝǀĞ
ƵĂů/ŵŵĞƌƐŝŽŶ<ͲϭϮWƌŽŐƌĂŵƐ
ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚͲ>ŽĐĂůZĞǀĞŶƵĞ
ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚͲ>ŽĐĂůZĞǀĞŶƵĞ
ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚͲ>ŽĐĂůZĞǀĞŶƵĞ
ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚͲ>ŽĐĂůZĞǀĞŶƵĞ

ŽĂƌĚŽĨĚƵĐ
D^W
D^W
D^W
D^W
D^W

ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚͲϭǆsƚĚΘƌĚ^ĂǀŝŶŐƐ
ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚ
ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚ
ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚ
ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚ

D^W
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
D^W
D^W

,͘͘ϭϮϬ͕^ƚĚŶƚΘ^ĐŚ^ĂĨĞƚǇͲWĞƌƐŽŶŶĞů
,͘͘ϭϯϬ͕WƵďůŝĐĚƵĐĂƚŝŽŶǆŝƚ^ƵƌǀĞǇ
,͘͘ϭϯϬ͕WƵďůŝĐĚƵĐĂƚŝŽŶǆŝƚ^ƵƌǀĞǇ

ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ

,͘͘ϮϮϳ͕hƚĂŚŽŵƉƵƚĞƌ^ĐŝĞŶĐĞ'ƌĂŶƚ
,͘͘Ϯϯϲ͕dĞĂĐŚĞƌ^ĂůĂƌǇ^ƵƉƉůĞŵĞŶƚŵĚ
,͘͘ϯϳϯ͕^ƚƵĚĞŶƚ^ƵƉƉŽƌƚŵĚ
,͘͘ϯϳϯ͕^ƚƵĚĞŶƚ^ƵƉƉŽƌƚŵĚ

ŽĂƌĚŽĨĚƵĐ
D^W
D^W
D^W

,ŝŐŚĞƌĚƵĐĂƚŝŽŶ'ƌĂŶƚƐĨŽƌ^ĐŚŽŽů^ĂĨĞƚǇ
/ŶĚŝƌĞĐƚŽƐƚWŽŽůdƌĂŶƐĨĞƌƐ
/ŶĚŝƌĞĐƚŽƐƚWŽŽůdƌĂŶƐĨĞƌƐ

ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ

/ŶŶŽǀĂƚŝǀĞ^ƚƵĚĞŶƚ/ŵƉƌŽǀĞŵĞŶƚWƌŽŐƌĂŵ
ŝ^^ƚƵĚĞŶƚKƵƚƌĞĂĐŚWƌŽǀŝĚĞƌ/ŶĐƌĞĂƐĞ
ŝ^^ƚƵĚĞŶƚKƵƚƌĞĂĐŚWƌŽǀŝĚĞƌ/ŶĐƌĞĂƐĞ
ŝ^^ƚƵĚĞŶƚKƵƚƌĞĂĐŚWƌŽǀŝĚĞƌ/ŶĐƌĞĂƐĞ

ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ



<ͲϯZĞĂĚŝŶŐ/ŵƉƌŽǀĞŵĞŶƚ^ŽĨƚǁĂƌĞ
<ŶŽǁtŚĞƌĞĂŵƉƵƐ^ĨƚǇΘŵŐĐǇŽŵŵ
>ĂŶĚdƌƵƐƚƐWƌŽƚĞĐƚŝŽŶĂŶĚĚǀŽĐĂĐǇŽƌƌ
>ĞĂĚĞƌŝŶDĞ
>ĞĂƌŶWůĂƚĨŽƌŵ
EĞĐĞƐƐĂƌŝůǇǆŝƐƚĞŶƚ^ŵĂůů^ĐŚŽŽůƐ
WKW^WƌŽǀŝƐŝŽŶĂů;Z&WͿWƌŽŐƌĂŵ
WKW^WƌŽǀŝƐŝŽŶĂů;Z&WͿWƌŽŐƌĂŵ
WKW^WƌŽǀŝƐŝŽŶĂů;Z&WͿWƌŽŐƌĂŵ

ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
D^W
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ



WƌŽĨKƵƚƌĞĂĐŚWƌŽŐƌĂŵƐŝŶƚŚĞ^ĐŚůƐ;WKW^Ϳ

ŽĂƌĚŽĨĚƵĐ


























>ŝŶĞ/ƚĞŵEĂŵĞ
ĂƐŝĐ^ĐŚůWƌŽŐ
ĂƐŝĐ^ĐŚůWƌŽŐ

ŝůů

/ƚĞŵη

&ƵŶĚ

^͘͘ϰ
ϰ
ĚƵĐĂƚŝŽŶ
^͘͘ϰ
ϰ
hŶŝĨŽƌŵ
^ƵďƚŽƚĂů͕ĂůĂŶĐĞŵŽŶŐ&ƵŶĚŝŶŐ^ŽƵƌĐĞƐ
ZĞůƚŽĂƐŝĐ
^͘͘ϯ
Ϯϰϳ ĚƵĐĂƚŝŽŶ
ZĞůƚŽĂƐŝĐ
^͘͘ϯ
Ϯϰϳ ĚƵĐĂƚŝŽŶϭǆ
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϱ
ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕ĞǀĞƌůĞǇdĂǇůŽƌ^ŽƌĞŶƐŽŶƌƚƐWƌŽŐƌĂŵ
h^
^͘͘ϰ
ϭϴ
ĚƵĐĂƚŝŽŶϭǆ
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϱ
ĚƵĐĂƚŝŽŶ
h^K/ŶŝƚWƌŽŐƐ
^͘͘ϰ
ϭϭ
ĚƵĐĂƚŝŽŶ
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϱ
ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕ŽŵƉĞƚĞŶĐǇĂƐĞĚĚƵĐĂƚŝŽŶ
ĚƵĐŽŶƚƌĂĐƚƐ
^͘͘ϭ
Ϭ
ĚƵĐĂƚŝŽŶ
D^WĂƚWƌŽŐĚŵŝŶ
^͘͘ϭ
ϭϱ
ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕ŽŶƐŽůŝĚĂƚŝŽŶŽĨĚƵĐĂƚŝŽŶŽŶƚƌĂĐƚƐ
h^K/ŶŝƚWƌŽŐƐ
^͘͘ϰ
ϭϭ
ĚƵĐĂƚŝŽŶϭǆ
ZĞůƚŽĂƐŝĐ
^͘͘ϯ
Ϯϰϳ ĚƵĐĂƚŝŽŶ
ĂƐŝĐ^ĐŚůWƌŽŐ
^͘͘ϰ
ϰ
>ŽĐ͘ĚƵ͘ZĞǀ͘
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϱ
ĚƵ͘^ƉĐ͘ZĞǀ͘
sƚĚΘƌĚ>ŽĐĂů
^͘͘ϰ
ϳ
ĚƵ͘^ƉĐ͘ZĞǀ͘
sƚĚΘƌĚ>ŽĐĂů
^͘͘ϰ
ϳ
>ŽĐ͘ĚƵ͘ZĞǀ͘
^ƵďƚŽƚĂů͕ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚͲ>ŽĐĂůZĞǀĞŶƵĞ
sƚĚΘƌĚ>ŽĐĂů
^͘͘ϰ
ϳ
ĚƵĐĂƚŝŽŶϭǆ
h^K
^͘͘ϰ
ϭϰ
ĚƵĐĂƚŝŽŶ
h^K/ŶŝƚWƌŽŐƐ
^͘͘ϰ
ϭϭ
'ĞŶĞƌĂů
ĂƐŝĐ^ĐŚůWƌŽŐ
^͘͘ϰ
ϰ
ĚƵĐĂƚŝŽŶ
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϱ
ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚ
D^WĂƚWƌŽŐĚŵŝŶ
,͘͘ϭϮϬ
ϭ
ĚƵĐĂƚŝŽŶ
Ϯϱϵ ĚƵĐĂƚŝŽŶ
h^'ĞŶĞƌĂů^ǇƐƚĞŵ^ ^͘͘ϯ
Ϯϱϵ ĚƵĐĂƚŝŽŶϭǆ
h^'ĞŶĞƌĂů^ǇƐƚĞŵ^ ^͘͘ϯ
^ƵďƚŽƚĂů͕,͘͘ϭϯϬ͕WƵďůŝĐĚƵĐĂƚŝŽŶǆŝƚ^ƵƌǀĞǇ
h^K/ŶŝƚWƌŽŐƐ
,͘͘ϮϮϳ
ϭ
ĚƵĐĂƚŝŽŶϭǆ
ZĞůƚŽĂƐŝĐ
^͘͘ϯ
Ϯϰϴ ĚƵĐĂƚŝŽŶ
ZĞůƚŽĂƐŝĐ
,͘͘ϯϳϯ
ϭ
ĚƵĐĂƚŝŽŶ
ZĞůƚŽĂƐŝĐ
,͘͘ϯϳϯ
ϭ
ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕,͘͘ϯϳϯ͕^ƚƵĚĞŶƚ^ƵƉƉŽƌƚŵĚ
h^K
^͘͘ϭ
ϭϴ
ĚƵĐĂƚŝŽŶ
D^WĂƚWƌŽŐĚŵŝŶ
^͘͘ϭ
ϭϱ
dƌĂŶƐĨĞƌ
h^K
^͘͘ϭ
ϭϴ
dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕/ŶĚŝƌĞĐƚŽƐƚWŽŽůdƌĂŶƐĨĞƌƐ
ŚĂƌƚĞƌ^ĐŚĚ
^͘͘ϰ
ϭϲ
ĚƵĐĂƚŝŽŶϭǆ
^ĐŝĞŶĐĞKƵƚƌĞĂĐŚ
^͘͘ϯ
Ϯϱϱ ĚƵĐĂƚŝŽŶ
^ĐŝĞŶĐĞKƵƚƌĞĂĐŚ
^͘͘ϯ
Ϯϱϱ ĚƵĐĂƚŝŽŶϭǆ
^ĐŝĞŶĐĞKƵƚƌĞĂĐŚ
^͘͘ϰ
ϭϯ
ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕ŝ^^ƚƵĚĞŶƚKƵƚƌĞĂĐŚWƌŽǀŝĚĞƌ/ŶĐƌĞĂƐĞ
h^K/ŶŝƚWƌŽŐƐ
^͘͘ϯ
ϮϱϮ ĚƵĐĂƚŝŽŶ
h^K/ŶŝƚWƌŽŐƐ
^͘͘ϰ
ϭϭ
ĚƵĐĂƚŝŽŶϭǆ
h^K
^͘͘ϭ
ϭϴ
ĚƵ͘^ƉĐ͘ZĞǀ͘
h^K/ŶŝƚWƌŽŐƐ
^͘͘ϰ
ϭϭ
ĚƵĐĂƚŝŽŶϭǆ
h^K/ŶŝƚWƌŽŐƐ
^͘͘ϰ
ϭϭ
ĚƵĐĂƚŝŽŶϭǆ
ĂƐŝĐ^ĐŚůWƌŽŐ
^͘͘ϰ
ϰ
ĚƵĐĂƚŝŽŶ
&ŝŶĞƌƚƐKƵƚƌĐŚ
^͘͘ϯ
Ϯϱϭ ĚƵĐĂƚŝŽŶ
&ŝŶĞƌƚƐKƵƚƌĐŚ
^͘͘ϯ
Ϯϱϭ ĚƵĐĂƚŝŽŶϭǆ
&ŝŶĞƌƚƐKƵƚƌĐŚ
^͘͘ϰ
ϭϬ
ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕WKW^WƌŽǀŝƐŝŽŶĂů;Z&WͿWƌŽŐƌĂŵ
&ŝŶĞƌƚƐKƵƚƌĐŚ
^͘͘ϰ
ϭϬ
ĚƵĐĂƚŝŽŶ

ŵŽƵŶƚ
;ϱ͕ϬϬϬ͕ϬϬϬͿ
ϱ͕ϬϬϬ͕ϬϬϬ
ΨϬ
;ϭ͕ϬϬϬ͕ϬϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
;ϱϱ͕ϳϬϬͿ
Ψϭ͕ϵϰϰ͕ϯϬϬ
;Ϯ͕ϬϬϬͿ
Ϯ͕ϬϬϬ
ΨϬ
ϭ͕ϳϱϬ͕ϬϬϬ
ϳϳϰ͕ϬϬϬ
ϭϰ͕ϵϲϮ͕ϵϬϬ
ϯ͕Ϭϵϭ͕ϰϬϬ
ϭϮ͕ϴϴϬ͕ϲϬϬ
ϭϮϰ͕ϴϮϳ͕ϭϬϬ
Ψϭϱϱ͕ϳϲϮ͕ϬϬϬ
;ϮϬ͕ϵϬϬ͕ϬϬϬͿ
ϴ͕ϭϬϬ
ϯϲϯ͕ϬϬϬ
ϭϵ͕ϱϯϰ͕ϭϬϬ
ϭϱ͕ϳϱϬ͕ϳϬϬ
Ψϯϱ͕ϲϱϱ͕ϵϬϬ
ϰϴϬ͕ϬϬϬ
ϯ͕ϬϬϬ
ϱ͕ϬϬϬ
Ψϴ͕ϬϬϬ
ϯ͕ϭϱϬ͕ϬϬϬ
ϰ͕ϵϬϬ͕ϬϬϬ
Ϯϲ͕ϬϬϬ͕ϬϬϬ
;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
Ψϭϲ͕ϬϬϬ͕ϬϬϬ
;ϱϬϬ͕ϬϬϬͿ
;ϭϭϭ͕ϲϬϬͿ
ϭϭϭ͕ϲϬϬ
ΨϬ
ϮϬϬ͕ϬϬϬ
;ϮϬϬ͕ϬϬϬͿ
ϮϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ΨϮϬϬ͕ϬϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
;Ϯϭϭ͕ϭϬϬͿ
ϯϳϱ͕ϬϬϬ
ϭ͕ϳϬϬ͕ϬϬϬ
ϱϬϭ͕ϲϬϬ
;ϮϬϬ͕ϬϬϬͿ
ϮϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ΨϮϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
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/ƚĞŵEĂŵĞ
WƌŽƉĞƌƚǇdĂǆͲƋƵŝƚǇWƵƉŝů
WƌŽƉĞƌƚǇdĂǆͲtWhsĂůƵĞZĂƚĞ
WƌŽƉĞƌƚǇdĂǆKĨĨƐĞƚͲ&dƌĂŶƐĨĞƌƚŽZƐƚĐŶƚ
WƵďůŝĐ^ĂĨĞƚǇ&ĞĞŽůůĞĐƚŝŽŶƐ
WƵƉŝůdƌĂŶƐƉͲ'ΖƚĞĞƚŽDĂƚĐŚŝŶŐ'ƌĂŶƚ
WƵƉŝůdƌĂŶƐƉͲdŽĂŶĚ&ƌŽŵ^ĐŚŽŽů
ZĞƐŝĚĞŶƚŝĂůdƌĞĂƚŵĞŶƚĞŶƚĞƌŽŵƉůŝĂŶĐĞ
^͘͘ϯϳ͕/ŶƚĞƌǀĨŽƌZĞĂĚŝŶŐŝĨĨ^ƵŶƐĞƚŵĚ
^͘͘ϭϭϮ͕WƵďĚ/ŶĨŽ^ǇƐƚĞŵƐ;h^/D^Ϳ
^͘͘ϭϭϱ͕ĚĚĚƵĐĂƚŽƌƐŝŶ,ŝŐŚͲEĞĞĚ^ĐŚůƐ
^͘͘ϭϱϰ͕hƚĂŚŽŵŵƵƚŚŽƌŝƚǇŵĚ
^͘͘ϭϲϰ͕^ƚƵĚĞŶƚĂƚĂWƌŝǀĂĐǇŵĚ
^͘͘ϭϲϲ͕^ĐŚŽŽůZĞĂĚŝŶĞƐƐ
^͘͘ϭϲϲ͕^ĐŚŽŽůZĞĂĚŝŶĞƐƐ

ŐĞŶĐǇEĂŵĞ
D^W
D^W
D^W
ŽĂƌĚŽĨĚƵĐ
D^W
D^W
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
D^W
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ

^͘͘ϭϳϮ͕ĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚŵĚ
^͘͘ϭϳϯ͕ƵĂů/ŵŵĞƌƐŝŽŶWŝůŽƚWƌŽŐƌĂŵ
^ĐŚŽŽůĂŶĚ/ŶƐƚdƌƵƐƚ&ƵŶĚKĨĨŝĐĞ/ŶĐƌĞĂƐĞ
^ĐŚŽŽů>EdƌƵƐƚWƌŽŐƌĂŵ
^ĐŚŽŽů>EdƌƵƐƚWƌŽŐƌĂŵ

ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
^/d&K
ŽĂƌĚŽĨĚƵĐ
D^W

^dD>ĂďWŝůŽƚ
^ƚƵĚĞŶƚƐƚͲZŝƐŬŽĨĐĂĚĞŵŝĐ&ĂŝůƵƌĞ
dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐ
dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐ
dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐ

ŽĂƌĚŽĨĚƵĐ
D^W
D^W
D^W
D^W

hŶŝĨŝĞĚ^ƉŽƌƚƐŝŶ,ŝŐŚ^ĐŚŽŽůƐ
h^ĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚyĨĞƌƐͲ/Ŷ
h^ĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚyĨĞƌƐͲKƵƚ
h^ĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚyĨĞƌƐͲKƵƚ

ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
D^W

h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ
h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ
h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ
h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ
h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ
h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ
h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ
h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ
h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ
h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ
h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ
h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ

ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ

h^ŽŵƉĞƚĞŶĐǇĂƐĞĚĚ'ƌĂŶƚZĞĂůůŽĐ
h^ŽŵƉĞƚĞŶĐǇĂƐĞĚĚ'ƌĂŶƚZĞĂůůŽĐ

ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ

h^D^WĚŵŝŶŽƐƚ^ƵƉƉŽƌƚZĞĂůůŽĐ
h^D^WĚŵŝŶŽƐƚ^ƵƉƉŽƌƚZĞĂůůŽĐ

ŽĂƌĚŽĨĚƵĐ
D^W

hƚĂŚŶƚŝͲƵůůǇŝŶŐŽĂůŝƚŝŽŶ
h^^ƚĞƉƐĂŶĚ>ĂŶĞƐ
tWhsĂůƵĞ/ŶĐƌĞĂƐĞ
tWhsĂůƵĞ/ŶĐƌĞĂƐĞ
tWhsĂůƵĞ/ŶĐƌĞĂƐĞ

ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
D^W
D^W


















>ŝŶĞ/ƚĞŵEĂŵĞ
ĂƐŝĐ^ĐŚůWƌŽŐ
ĂƐŝĐ^ĐŚůWƌŽŐ
ĂƐŝĐ^ĐŚůWƌŽŐ
ĚƵĐĂƚŽƌ>ŝĐĞŶŐ
ZĞůƚŽĂƐŝĐ
ZĞůƚŽĂƐŝĐ
h^K
h^K/ŶŝƚWƌŽŐƐ
h^K
ZĞůƚŽĂƐŝĐ
h^K
h^K
h^'ĞŶĞƌĂů^ǇƐƚĞŵ^
h^K/ŶŝƚWƌŽŐƐ

ŝůů
/ƚĞŵη
&ƵŶĚ
^͘͘ϰ
ϰ
>ŽĐ͘ĚƵ͘ZĞǀ͘
^͘͘ϰ
ϰ
>ŽĐ͘ĚƵ͘ZĞǀ͘
^͘͘ϰ
ϰ
ĚƵĐĂƚŝŽŶ
^͘͘ϭ
ϭϮ
ĚƵĐĂƚŝŽŶ
^͘͘ϰ
ϱ
ĚƵĐĂƚŝŽŶ
^͘͘ϰ
ϱ
ĚƵĐĂƚŝŽŶ
^͘͘ϯ
Ϯϱϲ ĚƵĐĂƚŝŽŶ
^͘͘ϯ
Ϯϱϯ ĚƵĐĂƚŝŽŶ
^͘͘ϭϭϮ
ϭ
ĚƵĐĂƚŝŽŶϭǆ
^͘͘ϭϭϱ
ϭ
ĚƵĐĂƚŝŽŶ
^͘͘ϯ
Ϯϱϳ ĚƵĐĂƚŝŽŶ
^͘͘ϯ
Ϯϱϴ ĚƵĐĂƚŝŽŶ
^͘͘ϭϲϲ
Ϯ
ĚƵĐĂƚŝŽŶ
^͘͘ϭϲϲ
ϯ
ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕^͘͘ϭϲϲ͕^ĐŚŽŽůZĞĂĚŝŶĞƐƐ
ĚƵĐĂƚŽƌ>ŝĐĞŶŐ
^͘͘ϯ
ϮϱϬ ĚƵĐĂƚŝŽŶ
D^WĂƚWƌŽŐĚŵŝŶ
^͘͘ϯ
Ϯϱϰ ĚƵĐĂƚŝŽŶϭǆ
^͘͘ϰ
ϭϵ
ŶƚĞƌƉƌŝƐĞ
^ĐŚΘ/ŶƐƚdƌƵƐƚ&ĚKĨĨ
h^K
^͘͘ϰ
ϭϰ
ĚƵ͘^ƉĐ͘ZĞǀ͘
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϱ
ĚƵ͘^ƉĐ͘ZĞǀ͘
^ƵďƚŽƚĂů͕^ĐŚŽŽů>EdƌƵƐƚWƌŽŐƌĂŵ
ϭϱ
'ĞŶĞƌĂůϭǆ
h^'ĞŶĞƌĂů^ǇƐƚĞŵ^ ^͘͘ϰ
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϱ
ĚƵĐĂƚŝŽŶ
ZĞůƚŽĂƐŝĐ
^͘͘ϭ
ϳ
ĚƵ͘^ƉĐ͘ZĞǀ͘
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϲ
ĚƵ͘^ƉĐ͘ZĞǀ͘
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϲ
ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^ƵĐĐĞƐƐ
h^K/ŶŝƚWƌŽŐƐ
^͘͘ϰ
ϭϭ
ĚƵĐĂƚŝŽŶϭǆ
D^WĂƚWƌŽŐĚŵŝŶ
^͘͘ϰ
ϭϮ
ĚƵĐĂƚŝŽŶ
h^K/ŶŝƚWƌŽŐƐ
^͘͘ϰ
ϭϭ
ĚƵĐĂƚŝŽŶ
ĂƐŝĐ^ĐŚůWƌŽŐ
^͘͘ϰ
ϰ
ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕h^ĂƌĞĞƌĂŶĚdĞĐŚŶŝĐĂůĚyĨĞƌƐͲKƵƚ
ŚŝůĚEƵƚƌŝƚŝŽŶ
^͘͘ϰ
ϴ
ĞĚ͘ƌĞĚŝƚ
ŚŝůĚEƵƚƌŝƚŝŽŶ
^͘͘ϰ
ϴ
ĚƵĐĂƚŝŽŶ
ŚŝůĚEƵƚƌŝƚŝŽŶ
^͘͘ϰ
ϴ
&ĞĚĞƌĂů
ĚƵĐĂƚŽƌ>ŝĐĞŶŐ
^͘͘ϰ
ϵ
ĞĚ͘ƌĞĚŝƚ
ĚƵĐĂƚŽƌ>ŝĐĞŶŐ
^͘͘ϰ
ϵ
ĚƵĐĂƚŝŽŶ
dĞĂĐŚ>ĞĂƌŶŝŶŐ
^͘͘ϰ
ϭϳ
ĚƵĐĂƚŝŽŶ
dĞĂĐŚ>ĞĂƌŶŝŶŐ
^͘͘ϰ
ϭϳ
dƌĂŶƐĨĞƌ
h^K
^͘͘ϰ
ϭϰ
ĚƵ͘^ƉĐ͘ZĞǀ͘
h^K
^͘͘ϰ
ϭϰ
ĚƵĐĂƚŝŽŶ
h^K
^͘͘ϰ
ϭϰ
&ĞĚĞƌĂů
h^K
^͘͘ϰ
ϭϰ
DŝŶĞƌĂů>ƐĞ͘
h^K
^͘͘ϰ
ϭϰ
ZĞƐƚƌŝĐƚĞĚ
^ƵďƚŽƚĂů͕h^ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝŶŐDŝǆǆĐĞƉƚŝŽŶ
h^K/ŶŝƚWƌŽŐƐ
^͘͘ϰ
ϭϭ
ĚƵĐĂƚŝŽŶ
h^K/ŶŝƚWƌŽŐƐ
^͘͘ϰ
ϭϭ
ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕h^ŽŵƉĞƚĞŶĐǇĂƐĞĚĚ'ƌĂŶƚZĞĂůůŽĐ
D^WĂƚWƌŽŐĚŵŝŶ
^͘͘ϰ
ϭϮ
ĚƵĐĂƚŝŽŶ
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϱ
ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕h^D^WĚŵŝŶŽƐƚ^ƵƉƉŽƌƚZĞĂůůŽĐ
h^K
^͘͘ϰ
ϭϰ
ĚƵĐĂƚŝŽŶϭǆ
h^
,͘͘ϴ
ϭϳϰ ĚƵĐĂƚŝŽŶ
h^K
^͘͘ϰ
ϭϰ
ĚƵĐĂƚŝŽŶ
ĂƐŝĐ^ĐŚůWƌŽŐ
^͘͘ϰ
ϰ
ĚƵĐĂƚŝŽŶ
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϱ
ĚƵĐĂƚŝŽŶ
^ƵďƚŽƚĂů͕tWhsĂůƵĞ/ŶĐƌĞĂƐĞ

ŵŽƵŶƚ
ϭϮ͕ϴϴϬ͕ϲϬϬ
ϭϴ͕ϴϬϬ͕ϬϬϬ
;ϯϭ͕ϲϴϬ͕ϲϬϬͿ
;ϱϵ͕ϮϬϬͿ
ϱϬϬ͕ϬϬϬ
Ϯ͕ϱϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϯϱϬ͕ϬϬϬ
ϭϳ͕ϮϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ϭ͕ϭϬϬ
ϳ͕ϳϬϬ
ϱϬϬ͕ϬϬϬ
ϱ͕ϱϬϬ͕ϬϬϬ
Ψϲ͕ϬϬϬ͕ϬϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϮϲϬ͕ϬϬϬ
ϲϬ͕ϬϬϬ
ϴ͕ϲϲϯ͕ϭϬϬ
Ψϴ͕ϳϮϯ͕ϭϬϬ
ϮϱϬ͕ϬϬϬ
ϱ͕ϬϬϬ͕ϬϬϬ
ϲϱ͕ϭϱϬ͕ϬϬϬ
ϭϴ͕ϴϬϬ͕ϬϬϬ
ϭϱ͕ϬϬϬ͕ϬϬϬ
Ψϵϴ͕ϵϱϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ϭ͕ϱϵϰ͕ϴϬϬ
;ϯϰϭ͕ϬϬϬͿ
;ϭ͕Ϯϱϯ͕ϴϬϬͿ
;Ψϭ͕ϱϵϰ͕ϴϬϬͿ
;ϭϳ͕ϳϬϬͿ
ϱϬϬ
ϭϳ͕ϮϬϬ
;ϭ͕ϬϬϬͿ
ϭ͕ϬϬϬ
ϯ͕ϴϬϬ
;ϯ͕ϴϬϬͿ
ϭ͕ϮϬϬ
ϳϴ͕ϯϬϬ
;ϳϱ͕ϵϬϬͿ
;ϳ͕ϰϬϬͿ
ϯ͕ϴϬϬ
ΨϬ
ϯϬϬ͕ϬϬϬ
;ϯϬϬ͕ϬϬϬͿ
ΨϬ
ϭ͕ϯϳϮ͕ϭϬϬ
;ϭ͕ϯϳϮ͕ϭϬϬͿ
ΨϬ
ϯϬϬ͕ϬϬϬ
Ϯ͕ϬϯϬ͕ϴϬϬ
ϯϮ͕ϬϬϬ
ϭϮϬ͕ϰϭϬ͕ϱϬϬ
ϳ͕ϰϱϴ͕ϴϬϬ
ΨϭϮϳ͕ϵϬϭ͕ϯϬϬ
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 dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů




/ƚĞŵEĂŵĞ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
'ƌŽǁƚŚŝŶ^ƚƵĚĞŶƚWŽƉƵůĂƚŝŽŶZĞƐƚĐƚ
WƌŽƉĞƌƚǇdĂǆͲtWhsĂůƵĞZĂƚĞ
WƌŽƉĞƌƚǇdĂǆKĨĨƐĞƚͲ&dƌĂŶƐĨĞƌƚŽZĞƐƚĐƚ
^ĐŚŽŽůZĞĂĚŝŶĞƐƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
^ĐŚŽŽůZĞĂĚŝŶĞƐƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ



'ƌĂŶĚdŽƚĂů




ŐĞŶĐǇEĂŵĞ
ZĞƐƚĐyĨƌW
ZĞƐƚĐyĨƌW
ZĞƐƚĐyĨƌW
ZĞƐƚĐyĨƌW
ZĞƐƚĐyĨƌW

>ŝŶĞ/ƚĞŵEĂŵĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

h^&Z'ƌ^ƚŶƚWŽƉ
^͘͘ϯ
ϯϬϮ ĚƵĐĂƚŝŽŶ
^͘͘ϰ
Ϯϭ
ĚƵĐĂƚŝŽŶ
dĞĂĐŚĞƌĂŶĚ^ƚƵĚĞŶƚ^
^͘͘ϰ
ϮϬ
ĚƵĐĂƚŝŽŶ
>ŽĐĂů>ĞǀǇ'ƌŽǁƚŚĐĐ
'&ZͲ^ĐŚZĞĂĚŝŶĞƐƐ
^͘͘ϯ
ϯϬϯ 'ĞŶĞƌĂů
'&ZͲ^ĐŚZĞĂĚŝŶĞƐƐ
^͘͘ϯ
ϯϬϯ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^ĐŚŽŽůZĞĂĚŝŶĞƐƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ

ŵŽƵŶƚ
;ϲ͕ϬϬϬ͕ϬϬϬͿ
ϭϴ͕ϴϬϬ͕ϬϬϬ
ϭϮ͕ϴϴϬ͕ϲϬϬ
;ϯ͕ϬϬϬ͕ϬϬϬͿ
ϯ͕ϬϬϬ͕ϬϬϬ
ΨϬ
Ψϱϭϯ͕Ϭϯϱ͕ϭϬϬ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ























^͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϮϵDŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵ
ĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵdŽƚĂů
ZĞůĂƚĞĚƚŽĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵƐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ZĞůĂƚĞĚƚŽĂƐŝĐ^ĐŚŽŽůWƌŽŐƌĂŵƐdŽƚĂů
sŽƚĞĚĂŶĚŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
sŽƚĞĚĂŶĚŽĂƌĚ>ŽĐĂů>ĞǀǇWƌŽŐƌĂŵƐdŽƚĂů
DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵdŽƚĂů

ΨϬ

ϭϴϳ͕ϲϬϬ
Ψϭϴϳ͕ϲϬϬ

ΨϬ
Ψϭϴϳ͕ϲϬϬ

^͘͘ϰ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϭϬ͕ϬϬϬ͕ϬϬϬ
ΨϭϬ͕ϬϬϬ͕ϬϬϬ

ϭϬ͕ϬϬϬ͕ϬϬϬ
ΨϭϬ͕ϬϬϬ͕ϬϬϬ

ϰ͕ϭϲϳ͕ϱϬϬ
Ψϰ͕ϭϲϳ͕ϱϬϬ

;ϭ͕ϭϵϭ͕ϰϬϬͿ
;Ψϭ͕ϭϵϭ͕ϰϬϬͿ

ϯ͕ϭϲϯ͕ϳϬϬ
Ψϯ͕ϭϲϯ͕ϳϬϬ

ΨϬ

;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
;ΨϭϬ͕ϬϬϬ͕ϬϬϬͿ

;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
;ΨϭϬ͕ϬϬϬ͕ϬϬϬͿ

Ψϰ͕ϭϲϳ͕ϱϬϬ

;Ψϭ͕ϭϵϭ͕ϰϬϬͿ

Ψϯ͕ϭϲϯ͕ϳϬϬ

ΨϬ

Ϯϵ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ
ĚƵĐĂƚŝŽŶŽŶƚƌĂĐƚƐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶŽŶƚƌĂĐƚƐdŽƚĂů

;Ϯ͕ϮϬϬͿ
;ΨϮ͕ϮϬϬͿ

ΨϬ

ΨϬ

;Ϯ͕ϮϬϬͿ
;ΨϮ͕ϮϬϬͿ

ĚƵĐĂƚŽƌ>ŝĐĞŶƐŝŶŐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŽƌ>ŝĐĞŶƐŝŶŐdŽƚĂů

;ϱϵ͕ϮϬϬͿ
;Ψϱϵ͕ϮϬϬͿ

ΨϬ

ΨϬ

;ϱϵ͕ϮϬϬͿ
;Ψϱϵ͕ϮϬϬͿ

/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵƐ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵƐdŽƚĂů

ΨϬ

D^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
D^WĂƚĞŐŽƌŝĐĂůWƌŽŐƌĂŵĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
^ƚĂƚĞĚŵŝŶŝƐƚƌĂƚŝǀĞKĨĨŝĐĞdŽƚĂů
^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶdŽƚĂů
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

;ϭϴϱ͕ϰϬϬͿ
;Ψϭϴϱ͕ϰϬϬͿ

Ϯ͕ϴϵϱ͕ϬϬϬ
ΨϮ͕ϴϵϱ͕ϬϬϬ

ΨϬ

;ϱϬϬ͕ϬϬϬͿ

ΨϬ

ϭ͕ϭϵϭ͕ϰϬϬ
Ψϭ͕ϭϵϭ͕ϰϬϬ

;ϭϯϳ͕ϱϬϬͿ
ϰϭ͕ϬϬϬ

Ϯ͕ϴϵϱ͕ϬϬϬ
ΨϮ͕ϴϵϱ͕ϬϬϬ

ϭ͕ϬϬϲ͕ϬϬϬ
Ψϭ͕ϬϬϲ͕ϬϬϬ

;ϲϯϳ͕ϱϬϬͿ
ϰϭ͕ϬϬϬ
ϰϬϬ͕ϬϬϬ
;Ψϭϵϲ͕ϱϬϬͿ

;ΨϱϬϬ͕ϬϬϬͿ

ϰϬϬ͕ϬϬϬ
ΨϰϬϬ͕ϬϬϬ

;Ψϵϲ͕ϱϬϬͿ

;Ψϳϰϲ͕ϴϬϬͿ

Ψϯ͕Ϯϵϱ͕ϬϬϬ

Ψϭ͕Ϭϵϰ͕ϵϬϬ

Ψϯ͕ϲϰϯ͕ϭϬϬ

;Ψϱϱϵ͕ϮϬϬͿ

Ψϳ͕ϰϲϮ͕ϱϬϬ

;Ψϵϲ͕ϱϬϬͿ

Ψϲ͕ϴϬϲ͕ϴϬϬ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ





^͘͘ϭ
;ĂƐĞƵĚŐĞƚͿ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϮϵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲW
h^&ZͲ'ƌŽǁƚŚŝŶ^ƚƵĚĞŶƚWŽƉƵůĂƚŝŽŶĐĐƚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
h^&ZͲ'ƌŽǁƚŚŝŶ^ƚƵĚĞŶƚWŽƉƵůĂƚŝŽŶĐĐƚdŽƚĂů



hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀĞŶƚŝŽŶWƌŽŐƌĂŵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀĞŶƚŝŽŶWƌŽŐƌĂŵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdŽƚĂů



^͘͘ϰ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
;ΨϭϬ͕ϬϬϬ͕ϬϬϬͿ

'ƌĂŶĚdŽƚĂů

;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
;ΨϭϬ͕ϬϬϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϰϭ͕ϬϬϬ
Ψϰϭ͕ϬϬϬ

ϰϭ͕ϬϬϬ
Ψϰϭ͕ϬϬϬ



ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲWdŽƚĂů

ΨϬ

ΨϬ

;Ψϵ͕ϵϱϵ͕ϬϬϬͿ

;Ψϵ͕ϵϱϵ͕ϬϬϬͿ



ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů

ΨϬ

ΨϬ

;Ψϵ͕ϵϱϵ͕ϬϬϬͿ

;Ψϵ͕ϵϱϵ͕ϬϬϬͿ



'ƌĂŶĚdŽƚĂů

;Ψϱϱϵ͕ϮϬϬͿ

Ψϳ͕ϰϲϮ͕ϱϬϬ

;ΨϭϬ͕Ϭϱϱ͕ϱϬϬͿ

;Ψϯ͕ϭϱϮ͕ϮϬϬͿ
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 dĂďůĞϮͲ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů














/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ŽŵƉĞƚĞŶĐǇĂƐĞĚĚƵĐĂƚŝŽŶ
ŽŶƐŽůŝĚĂƚŝŽŶŽĨĚƵĐĂƚŝŽŶŽŶƚƌĂĐƚƐ
ŽŶƐŽůŝĚĂƚŝŽŶŽĨĚƵĐĂƚŝŽŶŽŶƚƌĂĐƚƐ

ŐĞŶĐǇEĂŵĞ
D^W
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ

ŝůů

/ƚĞŵη

&ƵŶĚ

ŵŽƵŶƚ

D^W

ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϭ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐŽŶƚƌĂĐƚƐ
^͘͘ϭ
Ϯ
ĚƵĐĂƚŝŽŶϭǆ
D^WĂƚWƌŽŐĚŵŝŶ
^͘͘ϭ
ϰ
ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕ŽŶƐŽůŝĚĂƚŝŽŶŽĨĚƵĐĂƚŝŽŶŽŶƚƌĂĐƚƐ
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϭ
ĚƵĐĂƚŝŽŶϭǆ
h^K
^͘͘ϭ
ϱ
ĚƵĐĂƚŝŽŶϭǆ
ĂƐŝĐ^ĐŚůWƌŽŐ
^͘͘ϯ
ϰϲ
ĚƵĐĂƚŝŽŶϭǆ
sƚĚΘƌĚ>ŽĐĂů
^͘͘ϯ
ϰϴ
ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵZŝƐŬĂůĂŶĐŝŶŐ
h^K
^͘͘ϯ
ϱϬ
ĚƵ͘^ƉĐ͘ZĞǀ͘
ĚƵĐĂƚŽƌ>ŝĐĞŶŐ
^͘͘ϭ
ϯ
ĚƵĐĂƚŝŽŶϭǆ
h^K
^͘͘ϰ
ϯ
ĞŐ͘Ăů͘
h^K
^͘͘ϯ
ϱϬ
ĚƵĐĂƚŝŽŶϭǆ
h^K/ŶŝƚWƌŽŐƐ
^͘͘ϰ
Ϯ
ĚƵĐĂƚŝŽŶϭǆ
D^WĂƚWƌŽŐĚŵŝŶ
^͘͘ϭ
ϰ
ĚƵĐĂƚŝŽŶϭǆ
ZĞůƚŽĂƐŝĐ
^͘͘ϭ
ϭ
ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕yĨĞƌŽĨŝŐŝƚĂůdĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐĚŵ
D^WĂƚWƌŽŐĚŵŝŶ
^͘͘ϯ
ϰϵ
ĚƵĐĂƚŝŽŶϭǆ
ZĞůƚŽĂƐŝĐ
^͘͘ϯ
ϰϳ
ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕h^D^WĚŵŽƐƚ^ƵƉƉŽƌƚZĞĂůůŽĐ
ZĞůƚŽĂƐŝĐ
^͘͘ϰ
ϭ
ĚƵĐĂƚŝŽŶϭǆ

;ϱϱ͕ϳϬϬͿ
;Ϯ͕ϮϬϬͿ
Ϯ͕ϮϬϬ
ΨϬ
ϰ͕ϯϬϬ͕ϬϬϬ
;ϱϬϬ͕ϬϬϬͿ
ϭϬ͕ϬϬϬ͕ϬϬϬ
;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
ΨϬ
ϰϭ͕ϬϬϬ
;ϱϵ͕ϮϬϬͿ
ϰϬϬ͕ϬϬϬ
;ϭϯϳ͕ϱϬϬͿ
Ϯ͕ϴϵϱ͕ϬϬϬ
;ϭϴϳ͕ϲϬϬͿ
ϭϴϳ͕ϲϬϬ
ΨϬ
ϭ͕ϭϵϭ͕ϰϬϬ
;ϭ͕ϭϵϭ͕ϰϬϬͿ
ΨϬ
;ϳϲ͕ϴϬϬͿ

ZĞƐƚĐyĨƌW
ZĞƐƚĐyĨƌW

h^&Z'ƌ^ƚŶƚWŽƉ
hŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞ

;ϭϬ͕ϬϬϬ͕ϬϬϬͿ
ϰϭ͕ϬϬϬ
;Ψϯ͕ϭϱϮ͕ϮϬϬͿ

ŶƌŽůůŵĞŶƚ'ƌŽǁƚŚ
,ŝŐŚĞƌĚƵĐĂƚŝŽŶ'ƌĂŶƚƐĨŽƌ^ĐŚŽŽů^ĂĨĞƚǇ
DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵZŝƐŬĂůĂŶĐŝŶŐ
DŝŶŝŵƵŵ^ĐŚŽŽůWƌŽŐƌĂŵZŝƐŬĂůĂŶĐŝŶŐ

D^W
ŽĂƌĚŽĨĚƵĐ
D^W
D^W

DŽǀĞhŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀƚŽh^
WƵďůŝĐ^ĂĨĞƚǇ&ĞĞŽůůĞĐƚŝŽŶƐ
WƵƉŝůdƌĂŶƐƉKŶůŝŶĞZĞƉŽƌƚŝŶŐWůĂƚĨŽƌŵ
^ƉĚĨŽƌƵƚŝƐŵ^ƉĞĐƚƌƵŵŝƐŽƌĚĞƌ
^ƚĚƌĞĚĞŶƚŝĂůŶŚƚŽdĂƌĞĞƌ^ŬŝůůƐĞƌƚ
yĨĞƌŽĨŝŐŝƚĂůdĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐĚŵ
yĨĞƌŽĨŝŐŝƚĂůdĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐĚŵ

ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
ŽĂƌĚŽĨĚƵĐ
D^W

h^D^WĚŵŽƐƚ^ƵƉƉŽƌƚZĞĂůůŽĐ
h^D^WĚŵŽƐƚ^ƵƉƉŽƌƚZĞĂůůŽĐ

ŽĂƌĚŽĨĚƵĐ
D^W

h^^ƚĂƚĞĂƉŝƚŽů&ŝĞůĚdƌŝƉƐZĞĂůůŽĐͲKƵƚ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
'ƌŽǁƚŚŝŶ^ƚƵĚĞŶƚWŽƉƵůĂƚŝŽŶZĞƐƚĐƚ
DŽǀĞhŶĚĞƌĂŐĞƌŝŶŬŝŶŐWƌĞǀƚŽh^
'ƌĂŶĚdŽƚĂů

>ŝŶĞ/ƚĞŵEĂŵĞ

^͘͘ϯ
^͘͘ϯ

ϱϵ
ϲϬ

ĚƵĐĂƚŝŽŶϭǆ
ŶƚĞƌƉƌŝƐĞ
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^ Ê  ®  ½  ^  Ùò ®  Ý 

ƉƉƌŽƉƌŝĂƟŽŶƐ^ƵďĐŽŵŵŝƩĞĞ
^ĞŶĂƚŽƌƐ

ZĞƉƌĞƐĞŶƚĂƟǀĞƐ

ůůĞŶŚƌŝƐƚĞŶƐĞŶ͕ŚĂŝƌ
^ƚƵĂƌƚĚĂŵƐ
<ŝƌŬƵůůŝŵŽƌĞ
>ƵǌƐĐĂŵŝůůĂ
<ĞŝƚŚ'ƌŽǀĞƌ
ĂŶŝĞů,ĞŵŵĞƌƚ
dŽĚĚtĞŝůĞƌ



WĂƵůZĂǇ͕ŚĂŝƌ
ZĂǇŵŽŶĚtĂƌĚ͕
sŝĐĞͲŚĂŝƌ
<ŝŵŽůĞŵĂŶ
:ĞŶŶŝĨĞƌĂŝůĞǇͲWƌŽǀŽƐƚ
ƌĂĚĂǁ
^ĂŶĚƌĂ,ŽůůŝŶƐ
DĂƌƐŚĂ:ƵĚŬŝŶƐ
ĚĂŵZŽďĞƌƚƐŽŶ
dƌĂǀŝƐ^ĞĞŐŵŝůůĞƌ
EŽƌŵĂŶdŚƵƌƐƚŽŶ

^ƚĂī
ZƵƐƐĞůů&ƌĂŶĚƐĞŶ
ůĂƌĞdŽďŝŶ>ĞŶĐĞ
DĂĚĚǇKƌŝƩ



Budget of the State of Utah

Social Services













^hKDD/ddKsZs/t

dŚĞ^ŽĐŝĂů^ĞƌǀŝĐĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ƌĞǀŝĞǁƐĂŶĚĂƉƉƌŽǀĞƐďƵĚŐĞƚƐĨŽƌƚŚĞĨŽůůŽǁŝŶŐ
ĂŐĞŶĐŝĞƐ͗
x ĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚ͖
x ĞƉĂƌƚŵĞŶƚŽĨ,ƵŵĂŶ^ĞƌǀŝĐĞƐ͖ĂŶĚ
x ĞƉĂƌƚŵĞŶƚŽĨtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ͘

dŽƚĂůĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨŽƌĂŐĞŶĐŝĞƐǁŝƚŚŝŶƚŚŝƐ
^ƵďĐŽŵŵŝƚƚĞĞŝŶĐƌĞĂƐĞĚϭϬ͘ϲƉĞƌĐĞŶƚĨƌŽŵ&zϮϬϭϵ
ZĞǀŝƐĞĚƚŽ&zϮϬϮϬƉƉƌŽƉƌŝĂƚĞĚ͘'ĞŶĞƌĂů&ƵŶĚ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨŽƌƚŚŝƐ^ƵďĐŽŵŵŝƚƚĞĞŝŶĐƌĞĂƐĞĚϲ͘ϳ
ƉĞƌĐĞŶƚďĞƚǁĞĞŶƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚďƵĚŐĞƚĂŶĚ
ƚŚĞ&zϮϬϮϬƉƉƌŽƉƌŝĂƚĞĚďƵĚŐĞƚ͕ůĂƌŐĞůǇĚƵĞƚŽ
DĞĚŝĐĂŝĚͲƌĞůĂƚĞĚĐŽƐƚƐ͘

x


,ŝƐƚŽƌŝĐĂů&ƵŶĚŝŶŐͲ ^ŽĐŝĂů^ĞƌǀŝĐĞƐ
ƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ


Ψϳ͕ϬϬϬ





DŝůůŝŽŶƐ



Ψϲ͕ϬϬϬ

ůů&ƵŶĚƐ

Ψϱ͕ϬϬϬ
Ψϰ͕ϬϬϬ
Ψϯ͕ϬϬϬ




Ψϭ͕ϬϬϬ
ΨϬ

&zϮϬϭϲ

&zϮϬϭϳ













&zϮϬϭϴ

&zϮϬϭϵ

&zϮϬϮϬ






x

'ĞŶͬĚ
&ƵŶĚƐ

ΨϮ͕ϬϬϬ

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĚŝƌĞĐƚŝŶŐ
^ŽĐŝĂů^ĞƌǀŝĐĞƐĂŐĞŶĐŝĞƐƚŽƌĞƉŽƌƚŽŶ͗

WĞƌĨŽƌŵĂŶĐĞŵĞĂƐƵƌĞƐĨŽƌĂůůŶĞǁĨƵŶĚŝŶŐŽǀĞƌ
ΨϭϬ͕ϬϬϬ͘;^͘͘Ϯ͕/ƚĞŵƐϲϬ͕ϲϳ͕ϳϭ͕ϭϴϱ͕ϭϵϮ͕ϭϵϳͿ

ŵŽƵŶƚŽĨƐĂǀŝŶŐƐ͕ŝĨĂŶǇ͕ƚŚĂƚĂĐĐƌƵĞĚĂŶĚƚŽǁŚŽŵ
ƚŚĞǇĂĐĐƌƵĞĚĨƌŽŵĐĞƌƚĂŝŶŶĞǁĨƵŶĚŝŶŐŝƚĞŵƐ͘;^͘͘Ϯ͕
/ƚĞŵƐϳϬ͕ϭϴϲ͕ϭϴϳ͕ϭϵϲ͕ϮϬϬ͖^͘͘ϯ͕/ƚĞŵƐϮϭϰ͕ϮϴϵͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐƐŝŐŶŝĨŝĐĂŶƚ͕ŵƵůƚŝͲ
ĂŐĞŶĐǇďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ^͘͘ϵϲ͕͞DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ͟ͲͲ
Ψϭϲ͘ϳŵŝůůŝŽŶŽŶĞͲƚŝŵĞ'ĞŶĞƌĂů&ƵŶĚ͕ΨϮϲ͘ϵ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞDĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
&ƵŶĚ͕Ψϭ͘ϮŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞDĞĚŝĐĂŝĚ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ͕;ΨϱϬϮ͕ϴϬϬͿŽŶĞͲƚŝŵĞŝŶ

x

ƌĞǀĞŶƵĞƚƌĂŶƐĨĞƌƐ͕ĂŶĚΨϭϵϲ͘ϲŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
ĨĞĚĞƌĂůĨƵŶĚƐŝŶ&zϮϬϭϵĂŶĚΨϭϱ͘ϬŵŝůůŝŽŶ
ŽŶŐŽŝŶŐĂŶĚ;ΨϭϮ͕Ϭϲϯ͕ϵϬϬͿŽŶĞͲƚŝŵĞ'ĞŶĞƌĂů
&ƵŶĚ͕Ψϵϲ͘ϰŵŝůůŝŽŶĨƌŽŵƚŚĞDĞĚŝĐĂŝĚ
ǆƉĂŶƐŝŽŶ&ƵŶĚ͕Ψϭϲ͘ϴŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵ
ƚŚĞDĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ͕;Ψϲ͘ϭŵŝůůŝŽŶͿ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐ͕;ΨϵϬ͕ϬϬϬͿƌĞǀĞŶƵĞƚƌĂŶƐĨĞƌƐ͕
ĂŶĚΨϭϴϱ͘ϴŵŝůůŝŽŶĨĞĚĞƌĂůĨƵŶĚƐŝŶ&zϮϬϮϬ͗ĨŽƌ
ĨƵůůDĞĚŝĐĂŝĚďĞŶĞĨŝƚƐƚŽĂƉƉƌŽǆŝŵĂƚĞůǇϰϱ͕ϬϬϬ
ŶĞǁhƚĂŚĂŶƐ͕ǁŝƚŚĐŽƐƚƐŽĨĨƐĞƚďǇΨϭϴ͘ϳŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞĂǀĂŝůĂďůĞĨĞĚĞƌĂůĨƵŶĚƐŝŶƚŚĞ
ŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵĂŶĚΨϭϴ͘Ϭ
ŵŝůůŝŽŶƐƵƌƉůƵƐŝŶ&zϮϬϭϵDĞĚŝĐĂŝĚĐĂƐĞůŽĂĚ
ĨŽƌĞĐĂƐƚĞĚĐŽƐƚƐ͖
DĞĚŝĐĂŝĚĂƐĞůŽĂĚ͕/ŶĨůĂƚŝŽŶ͕ĂŶĚWƌŽŐƌĂŵ
ŚĂŶŐĞƐͲͲ;ΨϮ͕ϯϱϲ͕ϬϬϬͿŽŶĞͲƚŝŵĞ'ĞŶĞƌĂů&ƵŶĚ͕
ĂƐǁĞůůĂƐŽŶŐŽŝŶŐŝŶĐƌĞĂƐĞƐŽĨΨϭϭ͕ϰϳϯ͕ϱϬϬ
'ĞŶĞƌĂů&ƵŶĚĂŶĚ;ΨϯϬϬ͕ϲϬϬͿĨĞĚĞƌĂůĨƵŶĚƐǁŝƚŚ
ĂƌĞĚƵĐƚŝŽŶŽĨ;Ψϰ͕ϴϬϮ͕ϲϬϬͿŝŶƌĞǀĞŶƵĞƚƌĂŶƐĨĞƌƐ͗
ĞƐƚŝŵĂƚĞĚĚĞĐƌĞĂƐĞŽĨϱ͕ϳϬϬŽƌϭ͘ϴƉĞƌĐĞŶƚŽĨ
ĐůŝĞŶƚƐŝŶ&zϮϬϮϬ͕ƵŶĨĂǀŽƌĂďůĞĐŚĂŶŐĞƐŝŶƚŚĞ
ĨĞĚĞƌĂůŵĞĚŝĐĂůĂƐƐŝƐƚĂŶĐĞƉĞƌĐĞŶƚĂŐĞ͕ĂŶĚ
ŝŶĨůĂƚŝŽŶĂƌǇĐŚĂŶŐĞƐ͖
ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗dƌĂŶƐŝƚŝŽŶϮϱϬ/ŶƚĞƌŵĞĚŝĂƚĞ
ĂƌĞ&ĂĐŝůŝƚǇZĞƐŝĚĞŶƚƐƚŽƚŚĞŽŵŵƵŶŝƚǇďǇ
&zϮϬϮϰĂŶĚ,͘:͘Z͘Ϯϴ͕͞:ŽŝŶƚZĞƐŽůƵƚŝŽŶ
ZĞŐĂƌĚŝŶŐƉƉƌŽǀĂůŽĨ^ĞƚƚůĞŵĞŶƚŐƌĞĞŵĞŶƚ͟
ͲͲΨϳ͕ϯϮϰ͕ϬϬϬŽŶŐŽŝŶŐĂŶĚ;Ψϯ͕ϳϯϱ͕ϬϬϬͿŽŶĞͲ
ƚŝŵĞ'ĞŶĞƌĂů&ƵŶĚ͕;Ψϯ͕ϭϰϯ͕ϴϬϬͿŽŶŐŽŝŶŐĂŶĚ
Ψϭ͕ϬϴϮ͕ϭϬϬŽŶĞͲƚŝŵĞĨĞĚĞƌĂůĨƵŶĚƐ͕ĂŶĚ
Ψϭϳ͕ϲϱϱ͕ϳϬϬŽŶŐŽŝŶŐĂŶĚ;Ψϴ͕ϳϭϰ͕ϭϬϬͿŽŶĞͲƚŝŵĞ
ĨĞĚĞƌĂůDĞĚŝĐĂŝĚƚƌĂŶƐĨĞƌƐƚŽĂůůŽǁϭϱϬ
ŝŶĚŝǀŝĚƵĂůƐǁŝƚŚĚŝƐĂďŝůŝƚŝĞƐƚŽŵŽǀĞĨƌŽŵ
ŝŶƐƚŝƚƵƚŝŽŶĂůƚŽĐŽŵŵƵŶŝƚǇͲďĂƐĞĚĐĂƌĞŝŶ
&zϮϬϮϬ͕ŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚĂƌĞĐĞŶƚůĂǁƐƵŝƚĂŶĚ
ƐĞƚƚůĞŵĞŶƚ͖
&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌͲͲ;ΨϳϵϮ͕ϲϬϬͿ
ŽŶŐŽŝŶŐ'ĞŶĞƌĂů&ƵŶĚ͕;ΨϮ͕ϯϬϴ͕ϴϬϬͿŽŶŐŽŝŶŐ
ĨĞĚĞƌĂůĨƵŶĚƐ͕ĂŶĚ;ΨϰϬϯ͕ϰϬϬͿŽŶĞͲƚŝŵĞ'ĞŶĞƌĂů
&ƵŶĚŝŶ&zϮϬϭϵĂŶĚ;ΨϮ͕ϯϴϬ͕ϬϬϬͿŽŶĞͲƚŝŵĞ
ĨĞĚĞƌĂůĨƵŶĚƐŝŶ&zϮϬϭϵƚŽƌĞǀĞƌƐĞƚŚĞĨĂŵŝůǇ
ƉůĂŶŶŝŶŐƐĞƌǀŝĐĞƐĨƵŶĚĞĚŝŶ,͘͘ϭϮ͕͞&ĂŵŝůǇ
WůĂŶŶŝŶŐ^ĞƌǀŝĐĞƐŵĞŶĚŵĞŶƚƐ͟;ϮϬϭϴ'ĞŶĞƌĂů
^ĞƐƐŝŽŶͿďĞĐĂƵƐĞƚŚĞƐĞƐĞƌǀŝĐĞƐǁŝůůďĞƉƌŽǀŝĚĞĚ
ǁŝƚŚ^͘͘ϵϲ͕͞DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
ĚũƵƐƚŵĞŶƚƐ͖͟ĂŶĚ
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,͘͘ϰϲϬ͕͞DĞĚŝĐĂŝĚůŝŐŝďŝůŝƚǇŵĞŶĚŵĞŶƚƐ͟ͲͲ
ΨϭϮϴ͕ϱϬϬŽŶĞͲƚŝŵĞ'ĞŶĞƌĂů&ƵŶĚŝŶ&zϮϬϭϵĂŶĚ
Ψϳϳϱ͕ϲϬϬŽŶĞͲƚŝŵĞĨĞĚĞƌĂůĨƵŶĚƐŝŶ&zϮϬϭϵƚŽ
ƉƌŽŐƌĂŵĂŶĞǁĞůŝŐŝďŝůŝƚǇĐĂƚĞŐŽƌǇĨŽƌ
ƐƵƐƉĞŶĚĞĚDĞĚŝĐĂŝĚďĞŶĞĨŝƚƐĨŽƌŝŶĐĂƌĐĞƌĂƚĞĚ
ŝŶĚŝǀŝĚƵĂůƐ͘





,>d,
dŚĞŵŝƐƐŝŽŶŽĨƚŚĞhƚĂŚĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚŝƐƚŽ
ƉƌŽƚĞĐƚƚŚĞƉƵďůŝĐΖƐŚĞĂůƚŚďǇƉƌĞǀĞŶƚŝŶŐĂǀŽŝĚĂďůĞ
ŝůůŶĞƐƐ͕ŝŶũƵƌǇ͕ĚŝƐĂďŝůŝƚǇ͕ĂŶĚƉƌĞŵĂƚƵƌĞĚĞĂƚŚ͖
ĂƐƐƵƌŝŶŐĂĐĐĞƐƐƚŽĂĨĨŽƌĚĂďůĞ͕ƋƵĂůŝƚǇŚĞĂůƚŚĐĂƌĞ͖
ĂŶĚƉƌŽŵŽƚŝŶŐŚĞĂůƚŚǇůŝĨĞƐƚǇůĞƐ͘

dŚĞhƚĂŚĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚůŝƐƚƐƚŚĞĨŽůůŽǁŝŶŐ
ŽďũĞĐƚŝǀĞƐĂƐĨŝǀĞŽĨŝƚƐŵĂũŽƌŐŽĂůƐ͗
ϭ͘ WƌŽŵŽƚĞŚĞĂůƚŚǇďĞŚĂǀŝŽƌƐĂŶĚƉƌĞǀĞŶƚŝŶũƵƌǇ
ĂŶĚĚŝƐĞĂƐĞͲ&ŽĐƵƐĞĨĨŽƌƚƐŽŶƉƌŝŽƌŝƚŝĞƐƚŚĂƚ
ŵĂŬĞĂŵĞĂŶŝŶŐĨƵůŝŵƉĂĐƚŽŶƉƵďůŝĐŚĞĂůƚŚ͕
ǁŝƚŚĂƐƉĞĐŝĂůĞŵƉŚĂƐŝƐŽŶƚŚĞhƚĂŚ,ĞĂůƚŚ
/ŵƉƌŽǀĞŵĞŶƚWůĂŶƉƌŝŽƌŝƚŝĞƐǁŚŝĐŚĂƌĞ͗;ϭͿ
ƌĞĚƵĐŝŶŐŽďĞƐŝƚǇĂŶĚŽďĞƐŝƚǇͲƌĞůĂƚĞĚĐŚƌŽŶŝĐ
ĐŽŶĚŝƚŝŽŶƐ͖;ϮͿƌĞĚƵĐŝŶŐƉƌĞƐĐƌŝƉƚŝŽŶĚƌƵŐ
ŵŝƐƵƐĞ͕ĂďƵƐĞĂŶĚŽǀĞƌĚŽƐĞ͖ĂŶĚ͕;ϯͿŝŵƉƌŽǀŝŶŐ
ŵĞŶƚĂůŚĞĂůƚŚĂŶĚƌĞĚƵĐŝŶŐƐƵŝĐŝĚĞ͖
Ϯ͘ ŽŶŶĞĐƚƉĞŽƉůĞǁŝƚŚĂƉƉƌŽƉƌŝĂƚĞƐĞƌǀŝĐĞƐͲ
ĞƚƚĞƌĞĚƵĐĂƚĞƚŚĞƉƵďůŝĐŽĨĂǀĂŝůĂďůĞƐĞƌǀŝĐĞƐ͕
ĂŶĚĚĞůŝǀĞƌĂƉƉƌŽƉƌŝĂƚĞƐĞƌǀŝĐĞƐŵŽƌĞĞĨĨŝĐŝĞŶƚůǇ
ƚŽƚĂƌŐĞƚĞĚƉŽƉƵůĂƚŝŽŶƐ͖
ϯ͘ DĂŬĞĚĂƚĂͲĚƌŝǀĞŶĚĞĐŝƐŝŽŶƐͲǀĂůƵĂƚĞĂŶĚĂƉƉůǇ
ĞǀŝĚĞŶĐĞͲďĂƐĞĚĚĂƚĂƚŽŐƵŝĚĞƉƌŽŐƌĂŵƐƚŽǁĂƌĚ
ŝŵƉƌŽǀĞĚŽƵƚĐŽŵĞƐ͖
ϰ͘ /ŶƚĞŐƌĂƚĞĐĂƌĞͲWƌŽŵŽƚĞŝŶƚĞŐƌĂƚĞĚĐĂƌĞƚŽƚƌĞĂƚ
ƚŚĞĞŶƚŝƌĞƉĞƌƐŽŶ͕ĞŵƉŚĂƐŝǌŝŶŐƉŚǇƐŝĐĂůĂŶĚ
ďĞŚĂǀŝŽƌĂůŚĞĂůƚŚĐĂƌĞŝŶƚĞŐƌĂƚŝŽŶ͖ĂŶĚ
ϱ͘ WĂǇĨŽƌƋƵĂůŝƚǇŽƵƚĐŽŵĞƐͲ^ŚŝĨƚƌĞŝŵďƵƌƐĞŵĞŶƚ
ŵŽĚĞůƚŽƉĂǇĨŽƌǀĂůƵĞŽĨƐĞƌǀŝĐĞƐƌĂƚŚĞƌƚŚĂŶ
ǀŽůƵŵĞŽĨƐĞƌǀŝĐĞƐ͘

dŚŝƌƚĞĞŶůŽĐĂůŚĞĂůƚŚĚĞƉĂƌƚŵĞŶƚƐĐŽǀĞƌĂůůĂƌĞĂƐŽĨ
ƚŚĞ^ƚĂƚĞĂŶĚƉƌŽǀŝĚĞůŽĐĂůƉƵďůŝĐŚĞĂůƚŚƐĞƌǀŝĐĞƐ͘
>ŽĐĂůŚĞĂůƚŚĚĞƉĂƌƚŵĞŶƚƐĂĚŵŝŶŝƐƚĞƌŵĂŶǇŽĨƚŚĞ
ƐĞƌǀŝĐĞƐƌĞƋƵŝƌĞĚďǇƐƚĂƚĞůĂǁ͘






























dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌͲͲΨϱ͘ϭŵŝůůŝŽŶŽŶĞͲ
ƚŝŵĞ'ĞŶĞƌĂů&ƵŶĚƚĂŬĞŶŝŶ&zϮϬϭϵĨƌŽŵ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐĂŶĚΨϰ͘ϵŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ
&zϮϬϮϬƚĂŬĞŶĨƌŽŵƚŚĞDĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
&ƵŶĚĂŶĚďŽƚŚĚĞƉŽƐŝƚĞĚŝŶƚŽƚŚĞDĞĚŝĐĂŝĚ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ͗ƵƚŚŽƌŝƚǇƚŽƐƉĞŶĚƵƉƚŽ
ΨϭϬ͘ϳŵŝůůŝŽŶĨƌŽŵƚŚĞDĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚ
ĐĐŽƵŶƚŝŶ&zϮϬϭϵ͖
x EƵƌƐŝŶŐĂƌĞZĞƐƚƌŝĐƚĞĚ&ƵŶĚ/ŶĐƌĞĂƐĞͲͲ
;Ψϳϭ͕ϴϬϬͿ'ĞŶĞƌĂů&ƵŶĚ͕ΨϮ͕ϯϵϭ͕ϴϬϬĨƌŽŵƚŚĞ
EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ
&ƵŶĚ͕ĂŶĚΨϱ͘ϭŵŝůůŝŽŶĨĞĚĞƌĂůĨƵŶĚƐƚŽŝŶĐƌĞĂƐĞ
ŶĞƚDĞĚŝĐĂŝĚƌĞŝŵďƵƌƐĞŵĞŶƚƌĂƚĞƐďǇϯ͘Ϭ
ƉĞƌĐĞŶƚĨŽƌŶƵƌƐŝŶŐŚŽŵĞƐ͖
x ,ĞůƉϮϰDŽƌĞŚŝůĚƌĞŶtŝƚŚ,ĞĂƌŝŶŐŝĚƐͲͲ
Ψϭϵϭ͕ϲϬϬĚĞƉŽƐŝƚĞĚŝŶƚŽƚŚĞŚŝůĚƌĞŶΖƐ,ĞĂƌŝŶŐ
ŝĚWƌŽŐƌĂŵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚǁŝƚŚĞƋƵŝǀĂůĞŶƚ
ƐƉĞŶĚŝŶŐĂƵƚŚŽƌŝƚǇĨƌŽŵƚŚĞĂĐĐŽƵŶƚŐƌĂŶƚĞĚƚŽ
ƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚ͗WƌŽǀŝĚĞĂŶĂĚĚŝƚŝŽŶĂů
ϮϰĐŚŝůĚƌĞŶǁŝƚŚŚĞĂƌŝŶŐĂŝĚƐĂŶĚƉƌŽǀŝĚĞĂůů
ĐƵƌƌĞŶƚůǇͲƐĞƌǀĞĚĐŚŝůĚƌĞŶǁŝƚŚŚĞĂƌŝŶŐĂŝĚƐŝŶ
ďŽƚŚĞĂƌƐ͖
x hƐĞϯWĞƌĐĞŶƚDĂǆŝŵƵŵĨƌŽŵEƵƌƐŝŶŐ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚͲͲ;ΨϯϬ͕ϲϬϬͿŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵ
ĂŶĚ;ΨϯϬ͕ϲϬϬͿŽŶŐŽŝŶŐ'ĞŶĞƌĂů&ƵŶĚƌĞƉůĂĐĞĚ
ǁŝƚŚΨϯϬ͕ϲϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚΨϯϬ͕ϲϬϬ
ŽŶŐŽŝŶŐĨƌŽŵƚŚĞEƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐ
WƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚƚĂŬĞŶĨƌŽŵDĞĚŝĐĂŝĚ
^ĞƌǀŝĐĞƐĂŶĚ;Ψϳϭ͕ϰϬϬͿŽŶĞͲƚŝŵĞĂŶĚ;Ψϲϲ͕ϰϬϬͿ
ŽŶŐŽŝŶŐĨĞĚĞƌĂůĨƵŶĚƐďĞĐĂƵƐĞďǇƐƚĂƚƵƚĞƵƉƚŽ
ϯƉĞƌĐĞŶƚŽĨƚŚĞEƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌ
ƐƐĞƐƐŵĞŶƚ&ƵŶĚĐĂŶďĞƵƐĞĚĨŽƌ
ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͖ĂŶĚ
x ƐƚŚŵĂ,ŽŵĞͲďĂƐĞĚĂƐĞDĂŶĂŐĞŵĞŶƚͲͲ
ΨϴϬ͕ϬϬϬ'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϴϬ͕ϬϬϬĨĞĚĞƌĂů
ĨƵŶĚƐĨƵŶĚĞĚǁŝƚŚĂŶƚŝĐŝƉĂƚĞĚƐĂǀŝŶŐƐŽĨ
;ΨϴϬ͕ϬϬϬͿŽŶŐŽŝŶŐ'ĞŶĞƌĂů&ƵŶĚĨƌŽŵDĞĚŝĐĂŝĚ
^ĞƌǀŝĐĞƐĨŽƌƚǁŽůŽĐĂůŚĞĂůƚŚĚĞƉĂƌƚŵĞŶƚƐƚŽ
ŚŝƌĞŽŶĞĞŵƉůŽǇĞĞƚŽƐĞƌǀĞĂŶŶƵĂůůǇĂƚŽƚĂůŽĨ
ϳϬDĞĚŝĐĂŝĚĐůŝĞŶƚƐǁŚŽŚĂǀĞƵŶĐŽŶƚƌŽůůĞĚ
ĂƐƚŚŵĂĂŶĚůŝǀĞŝŶƌƵƌĂůŽƌĨƌŽŶƚŝĞƌĐŽƵŶƚŝĞƐ͘







8-4

Office of the Legislative Fiscal Analyst

Budget of the State of Utah

Social Services

































ŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ
dŚĞŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ;,/WͿ
ƉƌŽǀŝĚĞƐŚĞĂůƚŚŝŶƐƵƌĂŶĐĞĐŽǀĞƌĂŐĞƚŽƵŶŝŶƐƵƌĞĚ
ĐŚŝůĚƌĞŶƵƉƚŽĂŐĞϭϵůŝǀŝŶŐŝŶĨĂŵŝůŝĞƐǁŚŽƐĞŝŶĐŽŵĞ
ŝƐďĞƚǁĞĞŶϭϯϵĂŶĚϮϬϬƉĞƌĐĞŶƚŽĨƚŚĞ&ĞĚĞƌĂů
WŽǀĞƌƚǇ>ĞǀĞů͘ĚĚŝƚŝŽŶĂůůǇ͕ĞůŝŐŝďůĞĐŚŝůĚƌĞŶŵƵƐƚ͗;ϭͿ
ŶŽƚŚĂǀĞĂĐĐĞƐƐƚŽĂĨĨŽƌĚĂďůĞŚĞĂůƚŚŝŶƐƵƌĂŶĐĞ͕;ϮͿ
ŶŽƚŚĂǀĞǀŽůƵŶƚĂƌŝůǇƚĞƌŵŝŶĂƚĞĚƉƌŝǀĂƚĞŚĞĂůƚŚ
ŝŶƐƵƌĂŶĐĞǁŝƚŚŝŶƚŚĞůĂƐƚϵϬĚĂǇƐ͕ĂŶĚ;ϯͿďĞh͘^͘
ĐŝƚŝǌĞŶƐŽƌůĞŐĂůƌĞƐŝĚĞŶƚƐ͘dŚĞƌĞŝƐŶŽĂƐƐĞƚƚĞƐƚĨŽƌ
,/WĞůŝŐŝďŝůŝƚǇ͘

ŝƐĞĂƐĞŽŶƚƌŽůĂŶĚWƌĞǀĞŶƚŝŽŶ
dŚĞŵŝƐƐŝŽŶŽĨƚŚĞŝǀŝƐŝŽŶŽĨŝƐĞĂƐĞŽŶƚƌŽůĂŶĚ
WƌĞǀĞŶƚŝŽŶŝƐƚŽƉƌŽŵŽƚĞŚĞĂůƚŚĂŶĚƌĞĚƵĐĞƚŚĞ
ůĞĂĚŝŶŐĐĂƵƐĞƐŽĨĚĞĂƚŚ͕ĚŝƐĞĂƐĞ͕ĂŶĚĚŝƐĂďŝůŝƚǇŝŶ
hƚĂŚ͘dŚĞŝǀŝƐŝŽŶŽĨŝƐĞĂƐĞŽŶƚƌŽůĂŶĚWƌĞǀĞŶƚŝŽŶ
ǁŽƌŬƐǁŝƚŚĂŶĚĨŽƌŽƚŚĞƌƐƚĂƚĞ͕ůŽĐĂů͕ĂŶĚƉƌŝǀĂƚĞ
ĞŶƚŝƚŝĞƐƚŽ͗
x /ĚĞŶƚŝĨǇĂŶĚĞƉŝĚĞŵŝŽůŽŐŝĐĂůůǇĐŚĂƌĂĐƚĞƌŝǌĞ
ĐŽŵŵƵŶŝĐĂďůĞĚŝƐĞĂƐĞƐ͕ŚƵŵĂŶŚĞĂůƚŚĞĨĨĞĐƚƐŽĨ
ĞŶǀŝƌŽŶŵĞŶƚĂůŚĞĂůƚŚŚĂǌĂƌĚƐ͕ŽĐĐƵƉĂƚŝŽŶĂů
ƌŝƐŬƐŽĨƉƵďůŝĐŚĞĂůƚŚĐŽŶĐĞƌŶ͕ŝŶũƵƌŝĞƐ͕ĐŚƌŽŶŝĐ
ĚŝƐĞĂƐĞƐ͕ĂŶĚƌŝƐŬĨĂĐƚŽƌƐĨŽƌĐŚƌŽŶŝĐĚŝƐĞĂƐĞƐ͖
x ĞǀĞůŽƉĂŶĚĐŽŽƌĚŝŶĂƚĞƉƵďůŝĐŚĞĂůƚŚƌĞƉŽƌƚŝŶŐ
ƐǇƐƚĞŵƐ͕ĐŽŶƚƌŽůŵĞĂƐƵƌĞƐĂŶĚƉƌĞǀĞŶƚŝŽŶ
ĂĐƚŝǀŝƚŝĞƐ͖
x ŽŶĚƵĐƚĞŶǀŝƌŽŶŵĞŶƚĂůƐĂŶŝƚĂƚŝŽŶƉŽůŝĐǇ͖
x WƌŽǀŝĚĞĐŽŵƉƌĞŚĞŶƐŝǀĞƉƵďůŝĐŚĞĂůƚŚůĂďŽƌĂƚŽƌǇ
ƚĞƐƚŝŶŐĂŶĚƚĞĐŚŶŝĐĂůĐŽŶƐƵůƚĂƚŝŽŶ͖ĂŶĚ
x KƉĞƌĂƚĞĂƐƚĂƚĞǁŝĚĞŵĞĚŝĐĂůĞǆĂŵŝŶĞƌƐǇƐƚĞŵ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x YƵŝĐŬĞƌŽŵƉůĞƚŝŽŶŽĨdĞƐƚƐĨŽƌƌƵŐͲĨĂĐŝůŝƚĂƚĞĚ
^ĞǆƵĂůƐƐĂƵůƚͲͲΨϰϱϱ͕ϴϬϬŽŶĞͲƚŝŵĞĂŶĚ
ΨϭϬϱ͕ϴϬϬŽŶŐŽŝŶŐ͗WƵƌĐŚĂƐĞĂŶĞǁŵĂĐŚŝŶĞ
;ŵĂƐƐƐƉĞĐƚƌŽŵĞƚĞƌͿĂŶĚŚŝƌĞƐƚĂĨĨƚŽŚĂŶĚůĞƚŚĞ
ŝŶĐƌĞĂƐĞŝŶƚĞƐƚŝŶŐĐĂƐĞůŽĂĚ͖
x hƚĂŚWƌŽĚƵĐĞ/ŶĐĞŶƚŝǀĞƐͬŽƵďůĞhƉ&ŽŽĚƵĐŬƐ
ͲͲΨϰϬϬ͕ϬϬϬ͗DĂƚĐŚƵƉƚŽΨϭϬ^ƵƉƉůĞŵĞŶƚĂů
EƵƚƌŝƚŝŽŶƐƐŝƐƚĂŶĐĞWƌŽŐƌĂŵ;^EWͿďĞŶĞĨŝƚƐ
ĚĂŝůǇĨŽƌƉƵƌĐŚĂƐŝŶŐĨƌƵŝƚƐĂŶĚǀĞŐĞƚĂďůĞƐĂƚ
ƌĞƚĂŝůŐƌŽĐĞƌǇŽƵƚůĞƚƐ͖
x ůǌŚĞŝŵĞƌΖƐ^ƚĂƚĞWůĂŶ&ƵŶĚŝŶŐͲͲΨϮϱϬ͕ϬϬϬ͗
&ƵŶĚĐŽŵŵƵŶŝƚǇŽƵƚƌĞĂĐŚĂŶĚƉƵďůŝĐ
ĂǁĂƌĞŶĞƐƐ͖

x

ŽŵĞƐƚŝĐsŝŽůĞŶĐĞ͗WƌĞǀĞŶƚŝŶŐ^ĞǆƵĂůƐƐĂƵůƚ
ĂŶĚ/ŶƚĞƌƉĞƌƐŽŶĂůsŝŽůĞŶĐĞͲͲΨϮϱϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞ͗WƌŽǀŝĚĞĞĚƵĐĂƚŝŽŶƚŽƉƌŽŵŽƚĞŚĞĂůƚŚǇ
ĐŽŶĨůŝĐƚƌĞƐŽůƵƚŝŽŶƐƚƌĂƚĞŐŝĞƐ͖ĂŶĚ
x DĂůŝŚĞŚ&ƌĞĞůŝŶŝĐͲͲ;ΨϱϬ͕ϬϬϬͿ͗dŚĞƌĞŝƐĂůƌĞĂĚǇ
ĂĐŽŵƉĞƚŝƚŝǀĞƐƚĂƚĞŐƌĂŶƚƉƌŽŐƌĂŵĨŽƌǁŚŝĐŚ
ƚŚĞƐĞƚǇƉĞƐŽĨĐůŝŶŝĐƐƐĞƌǀŝŶŐƚŚĞƵŶĚĞƌŝŶƐƵƌĞĚ
ŵĂǇĂƉƉůǇ͘

ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ͛ƐKƉĞƌĂƚŝŽŶƐ
dŚĞǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKƉĞƌĂƚŝŽŶƐŝŶĐůƵĚĞƚŚŽƐĞ
ĨƵŶĐƚŝŽŶƐŽĨƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚƚŚĂƚƉƌŽǀŝĚĞ
ŽǀĞƌĂůůĚŝƌĞĐƚŝŽŶŽĨƉŽůŝĐǇ͕ŵĂŶĂŐĞŵĞŶƚ͕ĂŶĚ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞƐƵƉƉŽƌƚƚŽƚŚĞĚŝǀŝƐŝŽŶƐ͕ŽĨĨŝĐĞƐ͕ĂŶĚ
ĚĞƉĂƌƚŵĞŶƚƉƌŽŐƌĂŵƐ͘dŚŝƐŽƌŐĂŶŝǌĂƚŝŽŶĂůůŝŶĞŝƚĞŵ
ĂůƐŽŝŶĐůƵĚĞƐƚŚĞKĨĨŝĐĞŽĨƚŚĞǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ͕
ĚŽƉƚŝŽŶZĞĐŽƌĚƐĐĐĞƐƐ͕ĞŶƚĞƌĨŽƌ,ĞĂůƚŚĂƚĂ
ĂŶĚ/ŶĨŽƌŵĂƚŝĐƐ͕ƚŚĞKĨĨŝĐĞŽĨ/ŶƚĞƌŶĂůƵĚŝƚ͕ĂŶĚ
WƌŽŐƌĂŵKƉĞƌĂƚŝŽŶƐ͘

&ĂŵŝůǇ,ĞĂůƚŚĂŶĚWƌĞƉĂƌĞĚŶĞƐƐ
dŚĞŝǀŝƐŝŽŶŽĨ&ĂŵŝůǇ,ĞĂůƚŚĂŶĚWƌĞƉĂƌĞĚŶĞƐƐƚƌŝĞƐ
ƚŽĂƐƐƵƌĞĂŶĚŝŵƉƌŽǀĞƚŚĞƋƵĂůŝƚǇŽĨƚŚĞhƚĂŚŚĞĂůƚŚ
ĐĂƌĞƐǇƐƚĞŵ͕ǁŝƚŚĂŶĞŵƉŚĂƐŝƐŽŶĐĂƌĞĚĞůŝǀĞƌĞĚƚŽ
ƚŚĞŵŽƐƚǀƵůŶĞƌĂďůĞƉŽƉƵůĂƚŝŽŶƐ͘dŚĞĚŝǀŝƐŝŽŶĨƵůĨŝůůƐ
ƚŚŝƐĨƵŶĐƚŝŽŶƚŚƌŽƵŐŚƚŚĞĞǆĂŵŝŶĂƚŝŽŶ͕ĂŶĂůǇƐŝƐ͕ĂŶĚ
ƌĞŐƵůĂƚŽƌǇĂĐƚŝŽŶƐƚŽŝŵƉƌŽǀĞƐĞƌǀŝĐĞĂǀĂŝůĂďŝůŝƚǇ͕
ĂĐĐĞƐƐŝďŝůŝƚǇ͕ƐĂĨĞƚǇ͕ĐŽŶƚŝŶƵŝƚǇ͕ƋƵĂůŝƚǇ͕ĂŶĚĐŽƐƚ͘dŚĞ
ĚŝǀŝƐŝŽŶĚŝƌĞĐƚƐƚŚĞƌĞŐƵůĂƚŝŽŶĂŶĚŽǀĞƌƐŝŐŚƚŽĨƚŚĞ
ŚĞĂůƚŚĐĂƌĞŝŶĚƵƐƚƌǇ͘ŝǀŝƐŝŽŶͲǁŝĚĞŝŵƉƌŽǀĞŵĞŶƚ
ƐƚƌĂƚĞŐŝĞƐŝŶĐůƵĚĞƚƌĂŝŶŝŶŐ͕ĐĞƌƚŝĨŝĐĂƚŝŽŶ͕ůŝĐĞŶƐŝŶŐ͕
ĂŶĚŝŶƐƉĞĐƚŝŽŶ͘

dŚĞĚŝǀŝƐŝŽŶĂůƐŽƐƚƌŝǀĞƐƚŽĂƐƐƵƌĞƚŚĂƚǁŽŵĞŶ͕
ŝŶĨĂŶƚƐ͕ĐŚŝůĚƌĞŶ͕ĂŶĚƚŚĞŝƌĨĂŵŝůŝĞƐŚĂǀĞĂĐĐĞƐƐƚŽ
ĐŽŵƉƌĞŚĞŶƐŝǀĞ͕ĐŽŽƌĚŝŶĂƚĞĚ͕ĂĨĨŽƌĚĂďůĞ͕
ĐŽŵŵƵŶŝƚǇͲďĂƐĞĚƋƵĂůŝƚǇŚĞĂůƚŚĐĂƌĞ͘dŚĞƐĞŚĞĂůƚŚ
ĐĂƌĞƐĞƌǀŝĐĞƐĂƌĞĂǀĂŝůĂďůĞƚŽĂůůĐŝƚŝǌĞŶƐŽĨƚŚĞ^ƚĂƚĞ͘
WƌŝŵĂƌǇĐůŝĞŶƚƐĂƌĞůŽǁͲŝŶĐŽŵĞǁŽŵĞŶ͕ŝŶĨĂŶƚƐ͕ĂŶĚ
ĐŚŝůĚƌĞŶǁŚŽŚĂǀĞƐƉĞĐŝĂůŚĞĂůƚŚĐĂƌĞŶĞĞĚƐ͘dŚĞ
ĚŝǀŝƐŝŽŶĐŽŽƌĚŝŶĂƚĞƐĞĨĨŽƌƚƐ͕ŝĚĞŶƚŝĨŝĞƐŶĞĞĚƐ͕
ƉƌŝŽƌŝƚŝǌĞƐƉƌŽŐƌĂŵƐ͕ĂŶĚĚĞǀĞůŽƉƐƌĞƐŽƵƌĐĞƐ
ŶĞĐĞƐƐĂƌǇƚŽƌĞĚƵĐĞŝůůŶĞƐƐ͕ĚŝƐĂďŝůŝƚǇ͕ĂŶĚĚĞĂƚŚ
ĨƌŽŵĂĚǀĞƌƐĞƉƌĞŐŶĂŶĐǇŽƵƚĐŽŵĞƐĂŶĚĚŝƐĂďůŝŶŐ
ĐŽŶĚŝƚŝŽŶƐ͘
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dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĚŝƌĞĐƚŝŶŐ
ƚŚĞĚŝǀŝƐŝŽŶƚŽ͗

ZĞƉŽƌƚŽŶƚŚĞƐƚĂƚƵƐŽĨĂůůƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐŝŶ
WĞƌĨŽƌŵĂŶĐĞƵĚŝƚŽĨƚŚĞŝǀŝƐŝŽŶŽĨ&ĂŵŝůǇ,ĞĂůƚŚ
ĂŶĚWƌĞƉĂƌĞĚŶĞƐƐ͘;^͘͘Ϯ͕/ƚĞŵϭϴϲͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x WƌŝŵĂƌǇĂƌĞ'ƌĂŶƚƐͲͲΨϳϱϬ͕ϬϬϬ͗^ĞƌǀĞ
ĂƉƉƌŽǆŝŵĂƚĞůǇϴ͕ϱϬϬŵŽƌĞŵĞĚŝĐĂůůǇ
ƵŶĚĞƌŝŶƐƵƌĞĚŝŶĚŝǀŝĚƵĂůƐ͖
x ZŽĂĚƐƚŽ/ŶĚĞƉĞŶĚĞŶĐĞͲͲΨϯϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͗
WƵƌĐŚĂƐĞĂŶĚƵƉŐƌĂĚĞĐƵƌƌĞŶƚďƵŝůĚŝŶŐƚŽ
ĞǆƉĂŶĚƐĞƌǀŝĐĞƐ͖
x DĂƚĞƌŶĂůDĞŶƚĂů,ĞĂůƚŚ^ƵƉƉŽƌƚͲͲΨϮϮϬ͕ϬϬϬ͗
^ƵƉƉŽƌƚƉƌŽŐƌĂŵƐŚĞůƉŝŶŐǁŽŵĞŶƐƵĨĨĞƌŝŶŐ
ĨƌŽŵƉƌĞŶĂƚĂůĂŶĚƉŽƐƚƉĂƌƚƵŵĚĞƉƌĞƐƐŝŽŶ͖ĂŶĚ
x ^͘͘ϯϬ͕͞ŶĞƐƚŚĞƐŝĂĂŶĚ^ĞĚĂƚŝŽŶZĞůĂƚĞĚ
WƌŽǀŝƐŝŽŶƐZĞĂƵƚŚŽƌŝǌĂƚŝŽŶ͟ͲͲ&ƵŶĚΨϰϯ͕ϴϬϬĨŽƌ
ƐƚĂĨĨƚŽĂĚŵŝŶŝƐƚĞƌƚŚĞƉƌŽŐƌĂŵĂŶĚƚŽĂŶŶƵĂůůǇ
ŶŽƚŝĨǇƉƌŽĨĞƐƐŝŽŶĂůƉƌŽǀŝĚĞƌƐŽĨƉƌŽŐƌĂŵ
ƌĞƋƵŝƌĞŵĞŶƚƐ͘

>ŽĐĂů,ĞĂůƚŚĞƉĂƌƚŵĞŶƚƐ
dŚŝƌƚĞĞŶůŽĐĂůŚĞĂůƚŚĚĞƉĂƌƚŵĞŶƚƐ;>,ƐͿĐŽǀĞƌĂůů
ĂƌĞĂƐŽĨƚŚĞ^ƚĂƚĞĂŶĚƉƌŽǀŝĚĞůŽĐĂůƉƵďůŝĐŚĞĂůƚŚ
ƐĞƌǀŝĐĞƐ͘dŚĞƌĞĂƌĞƐĞǀĞŶƐŝŶŐůĞͲĐŽƵŶƚǇ>,ƐǁŝƚŚ
ĂŶŽƚŚĞƌƐŝǆ>,ƐĐŽǀĞƌŝŶŐƚŚĞŽƚŚĞƌϮϮhƚĂŚ
ĐŽƵŶƚŝĞƐ͘dŚĞ^ƚĂƚĞƵƚŝůŝǌĞƐƚŚĞůŽĐĂůŚĞĂůƚŚ
ĚĞƉĂƌƚŵĞŶƚƐƚŽĂĚŵŝŶŝƐƚĞƌŵĂŶǇŽĨƚŚĞƐĞƌǀŝĐĞƐ
ƌĞƋƵŝƌĞĚďǇƐƚĂƚĞůĂǁ͘tŚŝůĞƚŚŝƐůŝŶĞŝƚĞŵŝƐĨŽƌƚŚĞ
'ĞŶĞƌĂů&ƵŶĚďůŽĐŬŐƌĂŶƚĨƵŶĚŝŶŐŽŶůǇ͕ƚŚĞhƚĂŚ
ĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚĐŽŶƚƌĂĐƚƐǁŝƚŚƚŚĞ>,ƐĨŽƌ
ŽǀĞƌϰϱŽƚŚĞƌƐĞƌǀŝĐĞƐĨƌŽŵĂǀĂƌŝĞƚǇŽĨĨƵŶĚŝŶŐ
ƐŽƵƌĐĞƐ͘dŚĞĨƵŶĚŝŶŐĨŽƌƚŚĞƐĞĐŽŶƚƌĂĐƚƐŝƐ
ĂƉƉƌŽƉƌŝĂƚĞĚƚŽĂŶĚŝŶĐůƵĚĞĚŝŶƚŚĞǀĂƌŝŽƵƐůŝŶĞ
ŝƚĞŵƐŽĨƚŚĞĚĞƉĂƌƚŵĞŶƚ͘ĚĚŝƚŝŽŶĂůůǇ͕ƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇĐŽŶƚƌĂĐƚƐǁŝƚŚ
>,ƐƚŽƉƌŽǀŝĚĞǀĂƌŝŽƵƐƐĞƌǀŝĐĞƐ͘

DĞĚŝĐĂŝĚĂŶĚ,ĞĂůƚŚ&ŝŶĂŶĐŝŶŐ
dŚĞŝǀŝƐŝŽŶŽĨDĞĚŝĐĂŝĚĂŶĚ,ĞĂůƚŚ&ŝŶĂŶĐŝŶŐŝƐƚŚĞ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞĂŐĞŶĐǇĨŽƌhƚĂŚΖƐDĞĚŝĐĂůƐƐŝƐƚĂŶĐĞ
WƌŽŐƌĂŵƐ͗
x DĞĚŝĐĂŝĚ͖
x ŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ͖
































x

hƚĂŚΖƐWƌĞŵŝƵŵWĂƌƚŶĞƌƐŚŝƉĨŽƌ,ĞĂůƚŚ
/ŶƐƵƌĂŶĐĞ͖ĂŶĚ
x WƌŝŵĂƌǇĂƌĞEĞƚǁŽƌŬ͘

dŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚƌĞƋƵŝƌĞƐƚŚĂƚĂůůDĞĚŝĐĂŝĚ
ĨƵŶĚŝŶŐĨůŽǁƚŚƌŽƵŐŚƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚ͕ĂƐ
ƚŚĞƐŝŶŐůĞƐƚĂƚĞĂŐĞŶĐǇĨŽƌDĞĚŝĐĂŝĚ͘/ĨŽƚŚĞƌĞŶƚŝƚŝĞƐ
ƉĞƌĨŽƌŵDĞĚŝĐĂŝĚĨƵŶĐƚŝŽŶƐ͕ǁŚĞƚŚĞƌ^ƚĂƚĞ͕ŶŽŶͲ
ƉƌŽĨŝƚ͕ĨŽƌƉƌŽĨŝƚ͕ůŽĐĂůŐŽǀĞƌŶŵĞŶƚ͕ĞƚĐ͕͘ĨƵŶĚŝŶŐĐĂŶ
ďĞƉĂƐƐĞĚƚŚƌŽƵŐŚĨƌŽŵƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚ
ǀŝĂĂŵĞŵŽƌĂŶĚƵŵŽĨƵŶĚĞƌƐƚĂŶĚŝŶŐ͘ďŽƵƚϮϯ
ƉĞƌĐĞŶƚŽĨŵĞŵďĞƌƐƌĞĐĞŝǀĞƚŚĞŝƌŵĞĚŝĐĂůƐĞƌǀŝĐĞƐ
ĨƌŽŵĂŶǇǁŝůůŝŶŐƉƌŽǀŝĚĞƌǁŚŽďŝůůƐDĞĚŝĐĂŝĚĚŝƌĞĐƚůǇ͘
dŚĞŽƚŚĞƌϳϳƉĞƌĐĞŶƚŽĨŵĞŵďĞƌƐƌĞĐĞŝǀĞŵŽƐƚŽĨ
ƚŚĞŝƌŵĞĚŝĐĂůƐĞƌǀŝĐĞƐƚŚƌŽƵŐŚĨŽƵƌĐŽŶƚƌĂĐƚĞĚ
ŚĞĂůƚŚƉůĂŶƐǁŚŽŚĂŶĚůĞƚŚĞďŝůůŝŶŐĂŶĚĐĂƐĞ
ŵĂŶĂŐĞŵĞŶƚƐĞƌǀŝĐĞƐŽĨƚŚĞŝƌŵĞŵďĞƌƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĚŝƌĞĐƚŝŶŐ
ƚŚĞĚŝǀŝƐŝŽŶƚŽ͗

^ŚĂƌĞǁŝƚŚĂĐĐŽƵŶƚĂďůĞĐĂƌĞŽƌŐĂŶŝǌĂƚŝŽŶƐƚŚĞ
ƌĞǀŝĞǁĚĂƚĞŝŶĨŽƌŵĂƚŝŽŶŽĨĞŶƌŽůůĞĚŵĞŵďĞƌƐ͘;^͘͘
Ϯ͕/ƚĞŵƐϲϮĂŶĚϭϴϳͿ

ZĞƉŽƌƚŽŶƚŚĞƐƚĂƚƵƐŽĨƌĞƉůĂĐŝŶŐƚŚĞDĞĚŝĐĂŝĚ
DĂŶĂŐĞŵĞŶƚ/ŶĨŽƌŵĂƚŝŽŶ^ǇƐƚĞŵ͘;^͘͘Ϯ͕/ƚĞŵϭϴϴͿ

DĞĚŝĐĂŝĚ^ĂŶĐƚŝŽŶƐ
DĞĚŝĐĂŝĚ^ĂŶĐƚŝŽŶƐĨƵŶĚƐĐŽŵĞĨƌŽŵƐĂŶĐƚŝŽŶƐ
ŝŵƉŽƐĞĚƵŶĚĞƌ^ĞĐƚŝŽŶϭϵϭϵŽĨdŝƚůĞy/yŽĨƚŚĞ
ĨĞĚĞƌĂů^ŽĐŝĂů^ĞĐƵƌŝƚǇĐƚ͘dŚĞĞƉĂƌƚŵĞŶƚŽĨ
,ĞĂůƚŚĚĞƉŽƐŝƚƐƚŚĞƐĞĨƵŶĚƐŝŶƚŽƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂƐ
ŶŽŶůĂƉƐŝŶŐĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐƚŽƵƐĞŝŶĂĐĐŽƌĚĂŶĐĞ
ǁŝƚŚƚŚĞƌĞƋƵŝƌĞŵĞŶƚŽĨ^ĞĐƚŝŽŶϭϵϭϵ͘ůůŽǁĂďůĞ
ƵƐĞƐĨŽƌƚŚĞĨƵŶĚƐĂƌĞ͗
x ZĞůŽĐĂƚŝŽŶŽĨƌĞƐŝĚĞŶƚƐƚŽŽƚŚĞƌĨĂĐŝůŝƚŝĞƐ͖
x KƉĞƌĂƚŝŽŶŽĨĂĨĂĐŝůŝƚǇƉĞŶĚŝŶŐĐŽƌƌĞĐƚŝŽŶŽĨ
ĚĞĨŝĐŝĞŶĐŝĞƐŽƌĐůŽƐƵƌĞ͖ĂŶĚ
x ZĞƐŝĚĞŶƚƌĞŝŵďƵƌƐĞŵĞŶƚĨŽƌƉĞƌƐŽŶĂůĨƵŶĚƐůŽƐƚ
ƵŶůĞƐƐƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚƉƌŽǀŝĚĞƐƉƌŝŽƌ
ĂƉƉƌŽǀĂůĨŽƌŽƚŚĞƌĞǆƉĞŶĚŝƚƵƌĞƐ͘

DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
DĞĚŝĐĂŝĚŝƐĂũŽŝŶƚĨĞĚĞƌĂůͬƐƚĂƚĞĞŶƚŝƚůĞŵĞŶƚƐĞƌǀŝĐĞ
ĐŽŶƐŝƐƚŝŶŐŽĨƚŚƌĞĞƉƌŽŐƌĂŵƐƚŚĂƚƉƌŽǀŝĚĞŚĞĂůƚŚ
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ĐĂƌĞƚŽůŽǁͲŝŶĐŽŵĞƉŽƉƵůĂƚŝŽŶƐ͗;ϭͿĂŚĞĂůƚŚ
ŝŶƐƵƌĂŶĐĞƉƌŽŐƌĂŵĨŽƌůŽǁͲŝŶĐŽŵĞŝŶĚŝǀŝĚƵĂůƐ͖;ϮͿĂ
ůŽŶŐͲƚĞƌŵĐĂƌĞƉƌŽŐƌĂŵĨŽƌƚŚĞĞůĚĞƌůǇ͖ĂŶĚ;ϯͿĂ
ƐĞƌǀŝĐĞƐƉƌŽŐƌĂŵƚŽƉĞŽƉůĞǁŝƚŚĚŝƐĂďŝůŝƚŝĞƐ͘KǀĞƌĂůů͕
DĞĚŝĐĂŝĚŝƐĂŶŽƉƚŝŽŶĂůƉƌŽŐƌĂŵ͕ŽŶĞƚŚĂƚĂƐƚĂƚĞ
ĐĂŶĞůĞĐƚƚŽŽĨĨĞƌ͖ŚŽǁĞǀĞƌ͕ŝĨĂƐƚĂƚĞŽĨĨĞƌƐƚŚĞ
ƉƌŽŐƌĂŵ͕ŝƚŵƵƐƚĂďŝĚĞďǇƐƚƌŝĐƚĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐ͘
/ƚĂůƐŽďĞĐŽŵĞƐĂŶĞŶƚŝƚůĞŵĞŶƚƉƌŽŐƌĂŵĨŽƌƋƵĂůŝĨŝĞĚ
ŝŶĚŝǀŝĚƵĂůƐ͖ƚŚĂƚŝƐ͕ĂŶǇŽŶĞǁŚŽŵĞĞƚƐƐƉĞĐŝĨŝĐ
ĞůŝŐŝďŝůŝƚǇĐƌŝƚĞƌŝĂŝƐΗĞŶƚŝƚůĞĚΗƚŽDĞĚŝĐĂŝĚƐĞƌǀŝĐĞƐ͘
dŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚĞƐƚĂďůŝƐŚĞƐĂŶĚŵŽŶŝƚŽƌƐ
ĐĞƌƚĂŝŶƌĞƋƵŝƌĞŵĞŶƚƐĐŽŶĐĞƌŶŝŶŐĨƵŶĚŝŶŐĂŶĚ
ĞƐƚĂďůŝƐŚĞƐƐƚĂŶĚĂƌĚƐĨŽƌƋƵĂůŝƚǇĂŶĚƐĐŽƉĞŽĨ
ŵĞĚŝĐĂůƐĞƌǀŝĐĞƐ͘DĞĚŝĐĂŝĚŝŶĐůƵĚĞƐƌĞƋƵŝƌĞŵĞŶƚƐƚŽ
ƉƌŽǀŝĚĞĐĞƌƚĂŝŶŵĂŶĚĂƚŽƌǇƐĞƌǀŝĐĞƐĂŶĚƚŽƐĞƌǀĞ
ƐƉĞĐŝĨŝĐƉŽƉƵůĂƚŝŽŶƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĚŝƌĞĐƚŝŶŐ
ƚŚĞĚŝǀŝƐŝŽŶƚŽ͗

WƌŽǀŝĚĞĂŵĂǆŝŵƵŵŽĨϯƉĞƌĐĞŶƚƚŽďĞƵƐĞĚĨŽƌ
ŵĂŶĂŐĞĚĐĂƌĞƉůĂŶĂĚŵŝŶŝƐƚƌĂƚŝŽŶĨƌŽŵƚŚĞŝŶĐƌĞĂƐĞ
ƉƌŽǀŝĚĞĚĨŽƌDĞĚŝĐĂŝĚĚĞŶƚĂůƌĂƚĞƐ͘;^͘͘Ϯ͕/ƚĞŵϭϴϴͿ

ŝƌĞĐƚĂůůĨƵŶĚŝŶŐĨŽƌƌĂƚĞŝŶĐƌĞĂƐĞƐƚŽDĞĚŝĐĂŝĚ
ĂĐĐŽƵŶƚĂďůĞĐĂƌĞŽƌŐĂŶŝǌĂƚŝŽŶƐƚŽŐŽƚŽĐůŝŶŝĐĂů
ƉƌŽǀŝĚĞƌƐ͘;^͘͘Ϯ͕/ƚĞŵϭϴϴͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ,͘͘ϯϳ͕͞ZĞĂƵƚŚŽƌŝǌĂƚŝŽŶŽĨ,ŽƐƉŝƚĂůWƌŽǀŝĚĞƌ
ƐƐĞƐƐŵĞŶƚĐƚ͟ͲͲΨϳ͘ϱŵŝůůŝŽŶ,ŽƐƉŝƚĂů
WƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚǆƉĞŶĚĂďůĞ^ƉĞĐŝĂů
ZĞǀĞŶƵĞ&ƵŶĚĂŶĚΨϭϲ͘ϱŵŝůůŝŽŶĨĞĚĞƌĂůĨƵŶĚƐ
ĨŽƌƚŚĞŽƵƚƉĂƚŝĞŶƚŚŽƐƉŝƚĂůĚŝƌĞĐƚĞĚƉĂǇŵĞŶƚĨŽƌ
DĞĚŝĐĂŝĚ͛ƐĂĐĐŽƵŶƚĂďůĞĐĂƌĞŽƌŐĂŶŝǌĂƚŝŽŶƐ͖
x ĞŶƚĂůWƌŽǀŝĚĞƌZĞŝŵďƵƌƐĞŵĞŶƚͲͲΨϰ͘ϬŵŝůůŝŽŶ
'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϴ͘ϳŵŝůůŝŽŶĨĞĚĞƌĂůĨƵŶĚƐƚŽ
ƌĂŝƐĞDĞĚŝĐĂŝĚĚĞŶƚĂůƌĞŝŵďƵƌƐĞŵĞŶƚƌĂƚĞƐďǇ
ϮϬй͖
x ĐĐŽƵŶƚĂďůĞĂƌĞKƌŐĂŶŝǌĂƚŝŽŶZĂƚĞ/ŶĐƌĞĂƐĞƐͲͲ
ΨϮ͘ϱŵŝůůŝŽŶŽŶĞͲƚŝŵĞ'ĞŶĞƌĂů&ƵŶĚ͕ΨϮ͘ϱŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞDĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ͕
ĂŶĚΨϱ͘ϱŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨĞĚĞƌĂůĨƵŶĚƐƚŽ
ŝŶĐƌĞĂƐĞDĞĚŝĐĂŝĚĂĐĐŽƵŶƚĂďůĞĐĂƌĞ
ŽƌŐĂŶŝǌĂƚŝŽŶƌĞŝŵďƵƌƐĞŵĞŶƚƌĂƚĞƐĂŵŝŶŝŵƵŵŽĨ

x

x

x

x

x

x

x

x

ϭ͘ϬĂŶĚϮ͘ϬƉĞƌĐĞŶƚŵĂǆŝŵƵŵŝĨĨƵŶĚŝŶŐŝƐ
ĂǀĂŝůĂďůĞŝŶƚŚĞDĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ͖
,ŽŵĞ,ĞĂůƚŚĂƌĞ^ĞƌǀŝĐĞƐͲͲΨϭ͕ϭϳϳ͕ϴϬϬ
'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϮ͘ϲŵŝůůŝŽŶĨĞĚĞƌĂůĨƵŶĚƐƚŽ
ŝŶĐƌĞĂƐĞDĞĚŝĐĂŝĚŚŽŵĞŚĞĂůƚŚĐĂƌĞ
ƌĞŝŵďƵƌƐĞŵĞŶƚƌĂƚĞƐďǇϮϬƉĞƌĐĞŶƚ͖
ZĞďĂƚĞƐĨŽƌ/ŶũĞĐƚĂďůĞWƐǇĐŚŽƚŝĐDĞĚŝĐĂƚŝŽŶƐͲͲ
;ΨϳϬϬ͕ϬϬϬͿŽŶĞͲƚŝŵĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚ;Ψϭ͘ϲͿ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨĞĚĞƌĂůĨƵŶĚƐŝŶ&zϮϬϭϵĂŶĚ
;ΨϳϬϬ͕ϬϬϬͿŽŶŐŽŝŶŐ'ĞŶĞƌĂů&ƵŶĚĂŶĚ;Ψϭ͘ϱͿ
ŵŝůůŝŽŶŽŶŐŽŝŶŐĨĞĚĞƌĂůĨƵŶĚƐĨŽƌƐƵƉƉůĞŵĞŶƚĂů
ƌĞďĂƚĞƐĚƵĞƚŽĂĐŽǀĞƌĂŐĞĐŚĂŶŐĞŝŶƚŚĞƐƵƉƉůǇ
ůŝŵŝƚŽĨůŽŶŐͲĂĐƚŝŶŐŝŶũĞĐƚĂďůĞƉƐǇĐŚŽƚŝĐ
ŵĞĚŝĐĂƚŝŽŶƐ͖
dƌĂŶƐŝƚŝŽŶWƌŽŐƌĂŵʹKƵƚͲͲ;Ψϭ͕ϰϮϭ͕ϯϬϬͿĨŽƌ
ŝŶĚŝǀŝĚƵĂůƐƚŚĂƚĂƌĞŶŽǁƐĞƌǀĞĚďǇƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨ,ƵŵĂŶ^ĞƌǀŝĐĞƐŝŶĂĐŽŵŵƵŶŝƚǇ
ƐĞƚƚŝŶŐďƵƚǁĞƌĞĨŽƌŵĞƌůǇƐĞƌǀĞĚďǇƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚŝŶĂŶŝŶƐƚŝƚƵƚŝŽŶĂůƐĞƚƚŝŶŐ͖
DĞĚŝĐĂŝĚ^ĞůĞĐƚ,ĞĂůƚŚĐĐŽƵŶƚĂďůĞĂƌĞ
KƌŐĂŶŝǌĂƚŝŽŶdĂǆͲͲΨϮϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ'ĞŶĞƌĂů
&ƵŶĚĂŶĚΨϰϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨĞĚĞƌĂůĨƵŶĚƐŝŶ
&zϮϬϭϵƚŽƉĂǇĨŽƌŚŝŐŚĞƌƚŚĂŶƌĞŝŵďƵƌƐĞĚ
ĨĞĚĞƌĂůĨĨŽƌĚĂďůĞĂƌĞĐƚŚĞĂůƚŚŝŶƐƵƌĂŶĐĞ
ƚĂǆ͖
hƉĚĂƚĞŽĨWŚǇƐŝĐĂůĂŶĚKĐĐƵƉĂƚŝŽŶĂůdŚĞƌĂƉǇ
ZĞŝŵďƵƌƐĞŵĞŶƚZĂƚĞƐͲͲΨϭϭϱ͕ϬϬϬ'ĞŶĞƌĂů&ƵŶĚ
ĂŶĚΨϮϱϱ͕ϬϬϬĨĞĚĞƌĂůĨƵŶĚƐƚŽƉƌŽǀŝĚĞĂϮϳϱ
ƉĞƌĐĞŶƚƌĂƚĞŝŶĐƌĞĂƐĞĨŽƌƚŚĞĨĞĞͲĨŽƌͲƐĞƌǀŝĐĞ
DĞĚŝĐĂŝĚƉƌŽǀŝĚĞƌƐŽĨƉŚǇƐŝĐĂůĂŶĚŽĐĐƵƉĂƚŝŽŶĂů
ƚŚĞƌĂƉǇ͖
ZĞƋƵŝƌĞĂϵϬĂǇ^ƵƉƉůǇŽĨ'ĞŶĞƌŝĐƌƵŐƐŝŶ
DĞĚŝĐĂŝĚͲͲ;ΨϭϭϬ͕ϬϬϬͿŽŶĞͲƚŝŵĞ'ĞŶĞƌĂů&ƵŶĚ
ĂŶĚ;ΨϮϲϬ͕ϬϬϬͿŽŶĞͲƚŝŵĞĨĞĚĞƌĂůĨƵŶĚƐŝŶ
&zϮϬϭϵĂŶĚ;ΨϰϱϬ͕ϬϬϬͿŽŶŐŽŝŶŐǁŝƚŚΨϭϱϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚ;ΨϲϱϬ͕ϬϬϬͿŽŶŐŽŝŶŐ
ĨĞĚĞƌĂůĨƵŶĚƐĨƌŽŵƌĞƋƵŝƌŝŶŐĂŵĂŶĚĂƚŽƌǇϵϬ
ĚĂǇƐƵƉƉůǇŽĨůŽǁĐŽƐƚŐĞŶĞƌŝĐĚƌƵŐƐ͕ƚŚƵƐƐĂǀŝŶŐ
ŵƵůƚŝƉůĞƉŚĂƌŵĂĐǇĚŝƐƉĞŶƐŝŶŐĨĞĞƐ͖
^͘͘Ϯϯϳ͕͞ĂƌĞŐŝǀĞƌŽŵƉĞŶƐĂƚŝŽŶ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϭ͕ϭϬϬŽŶĞͲƚŝŵĞ'ĞŶĞƌĂů&ƵŶĚ
ĂŶĚΨϭ͕ϭϬϬŽŶĞͲƚŝŵĞĨĞĚĞƌĂůĨƵŶĚƐĨŽƌƐƚĂĨĨƚŝŵĞ
ƚŽƉƌĞƉĂƌĞĂƌĞƉŽƌƚ͖ĂŶĚ
ŶĚŽĨWĂǇŵĞŶƚƐƚŽ^ƉĞĐŝĂůhŶŝƚĂƚ^ƚĂƚĞ
,ŽƐƉŝƚĂůͲͲŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵŽĨ;ΨϴϬ͕ϱϬϬͿ



Office of the Legislative Fiscal Analyst

8-7

Social Services

Budget of the State of Utah


'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϴϬ͕ϱϬϬĨĞĚĞƌĂůĨƵŶĚƐĂŶĚ
ŽŶŐŽŝŶŐ;Ψϯϭϱ͕ϰϬϬͿ'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϯϭϱ͕ϰϬϬ
ĨĞĚĞƌĂůĨƵŶĚƐĨŽƌƉƌĞǀŝŽƵƐ^ƚĂƚĞ,ŽƐƉŝƚĂůĐůŝĞŶƚƐ
ŶŽǁƌĞĐĞŝǀŝŶŐŵĞŶƚĂůŚĞĂůƚŚŝŶƉĂƚŝĞŶƚŚŽƐƉŝƚĂů
ƐĞƌǀŝĐĞƐƚŚĂƚĂƌĞDĞĚŝĐĂŝĚĞůŝŐŝďůĞ͘

WƌŝŵĂƌǇĂƌĞtŽƌŬĨŽƌĐĞ&ŝŶĂŶĐŝĂůƐƐŝƐƚĂŶĐĞ
dŚĞƉƵƌƉŽƐĞŽĨƚŚĞhƚĂŚ,ĞĂůƚŚĂƌĞtŽƌŬĨŽƌĐĞ
&ŝŶĂŶĐŝĂůƐƐŝƐƚĂŶĐĞWƌŽŐƌĂŵŝƐƚŽŝŶĐƌĞĂƐĞƚŚĞ
ŶƵŵďĞƌŽĨ͗;ϭͿŚĞĂůƚŚĐĂƌĞƉƌŽĨĞƐƐŝŽŶĂůƐ;ƉŚǇƐŝĐŝĂŶƐ͕
ƉŚǇƐŝĐŝĂŶĂƐƐŝƐƚĂŶƚƐ͕ŶƵƌƐĞƐ͕ĚĞŶƚŝƐƚƐ͕ŵĞŶƚĂůŚĞĂůƚŚ
ƚŚĞƌĂƉŝƐƚƐ͕ŽƌŽƚŚĞƌŚĞĂůƚŚĐĂƌĞƉƌŽĨĞƐƐŝŽŶĂůƐͿƚŽ
ƉƌŽǀŝĚĞƉƌŝŵĂƌǇŚĞĂůƚŚĐĂƌĞƐĞƌǀŝĐĞƐŝŶŵĞĚŝĐĂůůǇ
ƵŶĚĞƌƐĞƌǀĞĚĂƌĞĂƐĂŶĚ;ϮͿŐĞƌŝĂƚƌŝĐƉƌŽĨĞƐƐŝŽŶĂůƐ
;ŚĞĂůƚŚĐĂƌĞƉƌŽĨĞƐƐŝŽŶĂůƐ͕ƐŽĐŝĂůǁŽƌŬĞƌƐ͕
ŽĐĐƵƉĂƚŝŽŶĂůƚŚĞƌĂƉŝƐƚƐ͕ƉŚĂƌŵĂĐŝƐƚƐ͕ƉŚǇƐŝĐĂů
ƚŚĞƌĂƉŝƐƚƐ͕ŽƌƉƐǇĐŚŽůŽŐŝƐƚƐͿ͘dŚŝƐŝƐĚŽŶĞƚŚƌŽƵŐŚ
ĞĚƵĐĂƚŝŽŶĂůůŽĂŶƌĞƉĂǇŵĞŶƚŐƌĂŶƚƐĂŶĚƐĐŚŽůĂƌƐŚŝƉƐ
ŝŶƌĞƚƵƌŶĨŽƌƉƌŽǀŝĚŝŶŐŚĞĂůƚŚĐĂƌĞƐĞƌǀŝĐĞƐĨŽƌƚǁŽŽƌ
ŵŽƌĞǇĞĂƌƐ͘

ZƵƌĂůWŚǇƐŝĐŝĂŶƐ>ŽĂŶZĞƉĂǇŵĞŶƚƐƐŝƐƚĂŶĐĞ
dŚĞZƵƌĂůWŚǇƐŝĐŝĂŶ>ŽĂŶZĞƉĂǇŵĞŶƚWƌŽŐƌĂŵ
ƉƌŽǀŝĚĞƐůŽĂŶƌĞƉĂǇŵĞŶƚĂƐƐŝƐƚĂŶĐĞƚŽƉŚǇƐŝĐŝĂŶƐĨŽƌ
ƉƌĂĐƚŝĐŝŶŐŝŶƌƵƌĂůĐŽƵŶƚŝĞƐǁŝƚŚůĞƐƐƚŚĂŶϱϬ͕ϬϬϬ
ƉĞŽƉůĞ͘&ƵŶĚŝŶŐĨŽƌƚŚĞůŽĂŶƌĞƉĂǇŵĞŶƚƐŝƐϱϬ
ƉĞƌĐĞŶƚĨƌŽŵƚŚĞ^ƚĂƚĞĂŶĚϱϬƉĞƌĐĞŶƚĨƌŽŵƌƵƌĂů
ŚŽƐƉŝƚĂůƐ͘

sĂĐĐŝŶĞŽŵŵŽĚŝƚŝĞƐ
dŚĞĨĞĚĞƌĂůůǇͲĨƵŶĚĞĚsĂĐĐŝŶĞƐĨŽƌŚŝůĚƌĞŶWƌŽŐƌĂŵ
ƉƌŽǀŝĚĞƐǀĂĐĐŝŶĞƐĂƚŶŽĐŽƐƚƚŽĞůŝŐŝďůĞĐŚŝůĚƌĞŶĂŐĞƐ
ϬͲϭϴǇĞĂƌƐƚŚĂƚĂƌĞƵŶŝŶƐƵƌĞĚ͕ĐŽǀĞƌĞĚďǇDĞĚŝĐĂŝĚ͕
ƵŶĚĞƌͲŝŶƐƵƌĞĚ͕ůĂƐŬĂEĂƚŝǀĞŽƌŵĞƌŝĐĂŶ/ŶĚŝĂŶ͘
^ƚĂƚĞǁŝĚĞŽǀĞƌϯϱϬĞŶƌŽůůĞĚƉƵďůŝĐĂŶĚƉƌŝǀĂƚĞ
ŵĞĚŝĐĂůƉƌŽǀŝĚĞƌƐƌĞĐĞŝǀĞƚŚĞƐĞǀĂĐĐŝŶĞƐ͘dŚŝƐ
ƉƌŽŐƌĂŵƉƌŽǀŝĚĞƐƚĞĐŚŶŝĐĂůĂƐƐŝƐƚĂŶĐĞĨŽƌǀĂĐĐŝŶĞ
ŵĂŶĂŐĞŵĞŶƚĂŶĚĂĐĐŽƵŶƚĂďŝůŝƚǇŝŶĐůƵĚŝŶŐĚŽƐĞƐ
ĂĚŵŝŶŝƐƚĞƌĞĚ͕ƋƵĂůŝƚǇĂƐƐƵƌĂŶĐĞ͕ĂƐƐĞƐƐŵĞŶƚ͕
ƐƚŽƌĂŐĞĂŶĚŚĂŶĚůŝŶŐ͕ĂŶĚĂƵĚŝƚƐ͘,/WƵƐĞƐƚŚĞ
sĂĐĐŝŶĞƐĨŽƌŚŝůĚƌĞŶĚŝƐƚƌŝďƵƚŝŽŶƐǇƐƚĞŵƚŽƉƌŽǀŝĚĞ
ǀĂĐĐŝŶĞƐǁŚŝĐŚƉƌŽǀŝĚĞƐĂƐƵďƐƚĂŶƚŝĂůĐŽƐƚƐĂǀŝŶŐƐƚŽ
ƚŚĞ,/WƉƌŽŐƌĂŵĂŶĚƉƌŽǀŝĚĞƐƚŚĞƐĂŵĞƐĞƌǀŝĐĞƐ
ƌĞůĂƚĞĚƚŽǀĂĐĐŝŶĞŵĂŶĂŐĞŵĞŶƚĂŶĚĂĐĐŽƵŶƚĂďŝůŝƚǇ͘


































KƌŐĂŶŽŶĂƚŝŽŶŽŶƚƌŝďƵƚŝŽŶ&ƵŶĚ
KƌŐĂŶŽŶĂƚŝŽŶŽŶƚƌŝďƵƚŝŽŶ&ƵŶĚŝƐĂƌĞƐƚƌŝĐƚĞĚ
ƐƉĞĐŝĂůƌĞǀĞŶƵĞĨƵŶĚƵƐĞĚƚŽƉƌŽŵŽƚĞĂŶĚƐƵƉƉŽƌƚ
ŽƌŐĂŶĚŽŶĂƚŝŽŶ͕ĂƐƐŝƐƚŝŶŵĂŝŶƚĂŝŶŝŶŐĂŶŽƌŐĂŶ
ĚŽŶĂƚŝŽŶƌĞŐŝƐƚƌǇ͕ĂŶĚƉƌŽǀŝĚĞĚŽŶŽƌĂǁĂƌĞŶĞƐƐ
ĞĚƵĐĂƚŝŽŶ͘&ƵŶĚƐĐŽŵĞƚŚƌŽƵŐŚǀŽůƵŶƚĂƌǇ
ĐŽŶƚƌŝďƵƚŝŽŶƐĚƵƌŝŶŐƚŚĞŵŽƚŽƌǀĞŚŝĐůĞƌĞŐŝƐƚƌĂƚŝŽŶ
ĂŶĚĚƌŝǀĞƌůŝĐĞŶƐĞƉƌŽĐĞƐƐĞƐ͘ĨŝǀĞͲŵĞŵďĞƌ
ĐŽŵŵŝƚƚĞĞŽǀĞƌƐĞĞƐƚŚĞĨƵŶĚĂŶĚĂƵƚŚŽƌŝǌĞƐ
ĞǆƉĞŶĚŝƚƵƌĞƐ͘

^ƉŝŶĂůŽƌĚĂŶĚƌĂŝŶ/ŶũƵƌǇZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚ
dŚĞ^ƉŝŶĂůŽƌĚĂŶĚƌĂŝŶ/ŶũƵƌǇZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚ
ƌĞĐĞŝǀĞƐĨƵŶĚƐĨƌŽŵΨϬ͘ϱϬĨƌŽŵƚŚĞƌĞŐŝƐƚƌĂƚŝŽŶŽĨ
ĞĂĐŚŵŽƚŽƌĐǇĐůĞĂŶĚŽĨĨͲŚŝŐŚǁĂǇǀĞŚŝĐůĞĂŶĚĂ
ƉŽƌƚŝŽŶŽĨŝŵƉŽƵŶĚĨĞĞƐƚŽĂƐƐŝƐƚĐŚĂƌŝƚĂďůĞϱϬϭ;ĐͿ;ϯͿ
ĐůŝŶŝĐƐƉƌŽǀŝĚŝŶŐƌĞŚĂďŝůŝƚĂƚŝŽŶƐĞƌǀŝĐĞƐĨŽƌƚŚĞƉŽƐƚͲ
ĂĐƵƚĞͲĐĂƌĞŽĨƉĞŽƉůĞǁŝƚŚƚƌĂƵŵĂƚŝĐƐƉŝŶĂůĐŽƌĚĂŶĚ
ďƌĂŝŶŝŶũƵƌŝĞƐ͘

dŚĞ^ƉŝŶĂůŽƌĚĂŶĚƌĂŝŶ/ŶũƵƌǇZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚ
ĂŶĚWĞĚŝĂƚƌŝĐEĞƵƌŽͲZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚĚǀŝƐŽƌǇ
ŽŵŵŝƚƚĞĞŽǀĞƌƐĞĞƐƚŚĞĨƵŶĚƐŐŽŝŶŐƚŽĐŚĂƌŝƚĂďůĞ
ĐůŝŶŝĐƐƚŽƉƌŽǀŝĚĞ͗
x WŚǇƐŝĐĂů͕ŽĐĐƵƉĂƚŝŽŶĂů͕ĂŶĚƐƉĞĞĐŚƚŚĞƌĂƉǇ͖
x ƋƵŝƉŵĞŶƚŶĞĐĞƐƐĂƌǇĨŽƌĚĂŝůǇůŝǀŝŶŐĂĐƚŝǀŝƚŝĞƐ
ĨŽƌƉĞŽƉůĞǁŝƚŚƐƉŝŶĂůĐŽƌĚĂŶĚďƌĂŝŶŝŶũƵƌŝĞƐ͖
ĂŶĚ
x ĐƚƵĂůĂŶĚŶĞĐĞƐƐĂƌǇŽƉĞƌĂƚŝŶŐĞǆƉĞŶƐĞƐĨŽƌƚŚĞ
ĂĚǀŝƐŽƌǇĐŽŵŵŝƚƚĞĞĂŶĚƐƚĂĨĨ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞ͗
x ,͘͘ϰϲϭ͕͞WĞĚŝĂƚƌŝĐEĞƵƌŽͲƌĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚ͟
ͲͲΨϱϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͗dƌĞĂƚŵĞŶƚŽĨǇŽƵƚŚǁŝƚŚ
ŶĞƵƌŽůŽŐŝĐĂůͲƌĞŚĂďŝůŝƚĂƚŝŽŶŶĞĞĚƐ͘

dƌĂƵŵĂƚŝĐƌĂŝŶ/ŶũƵƌǇ&ƵŶĚ
dŚĞdƌĂƵŵĂƚŝĐƌĂŝŶ/ŶũƵƌǇ&ƵŶĚƌĞĐĞŝǀĞƐĨƵŶĚƐĨƌŽŵ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨƌŽŵƚŚĞ>ĞŐŝƐůĂƚƵƌĞ͕ŐƌĂŶƚƐ͕ĂŶĚ
ĚŽŶĂƚŝŽŶƐĨƌŽŵƉƌŝǀĂƚĞƐŽƵƌĐĞƐ͘dŚĞĞƉĂƌƚŵĞŶƚŽĨ
,ĞĂůƚŚƵƐĞƐƚŚĞĨƵŶĚƚŽĞĚƵĐĂƚĞƚŚĞƉƵďůŝĐ͕
ĐŽŽƌĚŝŶĂƚĞƐŚŽƌƚͲƚĞƌŵĐĂƌĞ͕ĂŶĚƐƵƉƉŽƌƚĂŶ
ŝŶĨŽƌŵĂƚŝŽŶĂŶĚƌĞĨĞƌƌĂůƐǇƐƚĞŵĨŽƌƉĞƌƐŽŶƐǁŝƚŚĂ
ƚƌĂƵŵĂƚŝĐďƌĂŝŶŝŶũƵƌǇ͘dŚĞƉƌŝŵĂƌǇĞǆƉĞŶƐĞƐĨŽƌƚŚĞ
ĨƵŶĚĂƌĞ;ϭͿŶĞƵƌŽƉƐǇĐŚŽůŽŐŝĐĂůĞǀĂůƵĂƚŝŽŶ͕;ϮͿ
ƌĞƐŽƵƌĐĞĨĂĐŝůŝƚĂƚŝŽŶ͕;ϯͿƉƵďůŝĐĞĚƵĐĂƚŝŽŶ͕ĂŶĚ;ϰͿ
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ŽŶŐŽŝŶŐĐĂƐĞŵĂŶĂŐĞŵĞŶƚŽĨĐůŝĞŶƚƐǁŝƚŚƚƌĂƵŵĂƚŝĐ
ďƌĂŝŶŝŶũƵƌŝĞƐ͘

ŵďƵůĂŶĐĞ^ĞƌǀŝĐĞWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚ
dŚĞŵďƵůĂŶĐĞ^ĞƌǀŝĐĞWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚ
ƌĞĐĞŝǀĞƐƌĞǀĞŶƵĞĨƌŽŵĂƵŶŝĨŽƌŵĂƐƐĞƐƐŵĞŶƚŽŶ
ĂŵďƵůĂŶĐĞƐĞƌǀŝĐĞƉƌŽǀŝĚĞƌƐ͘dŚĞĨƵŶĚƉĂǇƐĨŽƌƚŚĞ
ƌĞƋƵŝƌĞĚŵĂƚĐŚƐŽƚŚĂƚĂŵďƵůĂŶĐĞƉƌŽǀŝĚĞƌƐƌĞĐĞŝǀĞ
ĂŚŝŐŚĞƌƌĞŝŵďƵƌƐĞŵĞŶƚƌĂƚĞĨƌŽŵDĞĚŝĐĂŝĚ͘

,ŽƐƉŝƚĂůWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚǆƉĞŶĚĂďůĞZĞǀĞŶƵĞ
&ƵŶĚ
dŚĞ,ŽƐƉŝƚĂůWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚǆƉĞŶĚĂďůĞ
ZĞǀĞŶƵĞ&ƵŶĚƌĞĐĞŝǀĞƐƌĞǀĞŶƵĞĨƌŽŵĂƵŶŝĨŽƌŵ
ĂƐƐĞƐƐŵĞŶƚŽŶŚŽƐƉŝƚĂůĚŝƐĐŚĂƌŐĞƐ͘dŚĞĨƵŶĚƉĂǇƐĨŽƌ
ƚŚĞƌĞƋƵŝƌĞĚŵĂƚĐŚƐŽƚŚĂƚŚŽƐƉŝƚĂůƐƌĞĐĞŝǀĞĂŚŝŐŚĞƌ
ƌĞŝŵďƵƌƐĞŵĞŶƚƌĂƚĞĨƌŽŵDĞĚŝĐĂŝĚ͘

DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
ĨĨĞĐƚŝǀĞƉƌŝůϭ͕ϮϬϭϵ͕hƚĂŚƌĂŝƐĞĚƚŚĞŝŶĐŽŵĞůĞǀĞů
ƚŽƋƵĂůŝĨǇĨŽƌDĞĚŝĐĂŝĚƐĞƌǀŝĐĞƐĨŽƌĂůůĂĚƵůƚƐƚŽϭϬϬ
ƉĞƌĐĞŶƚŽĨƚŚĞĨĞĚĞƌĂůƉŽǀĞƌƚǇůĞǀĞů͘dŚĞDĞĚŝĐĂŝĚ
ǆƉĂŶƐŝŽŶ&ƵŶĚŵĂǇďĞƵƐĞĚĨŽƌƚŚĞĐŽƐƚƚŽƚŚĞ
^ƚĂƚĞŽĨƐĞƌǀŝŶŐƚŚĞŶĞǁůǇĞůŝŐŝďůĞ͘

EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚ
dŚĞEƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ
&ƵŶĚƌĞĐĞŝǀĞƐƌĞǀĞŶƵĞĨƌŽŵĂƵŶŝĨŽƌŵĂƐƐĞƐƐŵĞŶƚ
ŽŶŶƵƌƐŝŶŐĐĂƌĞĨĂĐŝůŝƚŝĞƐ͘dŚĞĨƵŶĚƉĂǇƐĨŽƌƚŚĞ
ƌĞƋƵŝƌĞĚŵĂƚĐŚƐŽƚŚĂƚŶƵƌƐŝŶŐĐĂƌĞĨĂĐŝůŝƚŝĞƐƌĞĐĞŝǀĞ
ĂŚŝŐŚĞƌƌĞŝŵďƵƌƐĞŵĞŶƚƌĂƚĞĨƌŽŵDĞĚŝĐĂŝĚ͘




,hDE^Zs/^































dŚĞĞƉĂƌƚŵĞŶƚŽĨ,ƵŵĂŶ^ĞƌǀŝĐĞƐ;,^Ϳ
ĂĚŵŝŶŝƐƚĞƌƐƐŽĐŝĂůƐĞƌǀŝĐĞƉƌŽŐƌĂŵƐŝŶhƚĂŚ͛Ɛ
ĐŽŵŵƵŶŝƚŝĞƐ͕ƚŚƌŽƵŐŚĚŝƌĞĐƚĂŶĚĐŽŶƚƌĂĐƚƵĂů
ƐĞƌǀŝĐĞƐ͕ĨŽƌ͗
x /ŶĚŝǀŝĚƵĂůƐǁŝƚŚĚŝƐĂďŝůŝƚŝĞƐ͖
x ŚŝůĚƌĞŶĂŶĚĨĂŵŝůŝĞƐŝŶĐƌŝƐŝƐ͖
x /ŶĚŝǀŝĚƵĂůƐǁŝƚŚŵĞŶƚĂůŚĞĂůƚŚŽƌƐƵďƐƚĂŶĐĞƵƐĞ
ĚŝƐŽƌĚĞƌŝƐƐƵĞƐ͖
x sƵůŶĞƌĂďůĞĂĚƵůƚƐ͖
x KůĚĞƌĂĚƵůƚƐ͖ĂŶĚ
x zŽƵƚŚŝŶƚŚĞũƵǀĞŶŝůĞũƵƐƚŝĐĞƐǇƐƚĞŵ͘


:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐŝƐĂĚŝǀŝƐŝŽŶǁŝƚŚŝŶ,^ďƵƚ
ŝƐŝŶĐůƵĚĞĚŝŶƚŚĞǆĞĐƵƚŝǀĞKĨĨŝĐĞƐĂŶĚƌŝŵŝŶĂů
:ƵƐƚŝĐĞƐĞĐƚŝŽŶŽĨƚŚŝƐƌĞƉŽƌƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐĚĞƉĂƌƚŵĞŶƚͲ
ǁŝĚĞďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x &ĞĚĞƌĂů&ƵŶĚƐͲͲΨϭϱ͕ϲϳϭ͕ϮϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵĂŶĚΨϵ͕ϯϯϲ͕ϲϬϬŽŶŐŽŝŶŐŝŶ&zϮϬϮϬŝŶ
ĂĚĚŝƚŝŽŶĂůĨĞĚĞƌĂůĨƵŶĚƐĂƵƚŚŽƌŝƚǇ͖
x ĞĚŝĐĂƚĞĚƌĞĚŝƚƐͲͲΨϭ͕ϰϮϮ͕ϰϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵĂŶĚΨϭ͕ϯϴϯ͕ϱϬϬŽŶŐŽŝŶŐŝŶ&zϮϬϮϬŝŶ
ĂĚĚŝƚŝŽŶĂůĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐĂƵƚŚŽƌŝƚǇ͖
x ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐͲͲΨϮϭ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵĂŶĚΨϳϱ͕ϬϬϬŽŶŐŽŝŶŐŝŶ&zϮϬϮϬŝŶ
ĂĚĚŝƚŝŽŶĂůĞǆƉĞŶĚĂďůĞƌĞĐĞŝƉƚƐĂƵƚŚŽƌŝƚǇ͕ĂŶĞǁ
ĨŝŶĂŶĐŝŶŐƐŽƵƌĐĞƚŚĂƚǁĂƐƉĂƌƚŽĨĚĞĚŝĐĂƚĞĚ
ĐƌĞĚŝƚƐƉƌŝŽƌƚŽ&zϮϬϮϬ͖ĂŶĚ
x /ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇͲͲΨϬŶĞƚƚƌĂŶƐĨĞƌ
;ǁŝƚŚ:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐŝŶĐůƵĚĞĚͿŽĨĨƵŶĚƐ
ĨƌŽŵĨŽƵƌ,^ĚŝǀŝƐŝŽŶƐƚŽƚŚĞKĨĨŝĐĞŽĨYƵĂůŝƚǇ
ĂŶĚĞƐŝŐŶƚŽĐŽŶƐŽůŝĚĂƚĞĐŽŶƚƌĂĐƚŝŶŐĂŶĚ
ŵŽŶŝƚŽƌŝŶŐĨƵŶĐƚŝŽŶƐ͘

ŐŝŶŐĂŶĚĚƵůƚ^ĞƌǀŝĐĞƐ
dŚĞŝǀŝƐŝŽŶŽĨŐŝŶŐĂŶĚĚƵůƚ^ĞƌǀŝĐĞƐ;^Ϳ
ĐŽŽƌĚŝŶĂƚĞƐƐƚĂƚĞĞĨĨŽƌƚƐƌĞůĂƚĞĚƚŽƚŚĞĨĞĚĞƌĂůKůĚĞƌ
ŵĞƌŝĐĂŶƐĐƚ͘^ĞƌǀŝĐĞƐĂƌĞƉƌŝŵĂƌŝůǇĂĚŵŝŶŝƐƚĞƌĞĚ
ďǇƚŚĞϭϮůŽĐĂůƌĞĂŐĞŶĐŝĞƐŽŶŐŝŶŐ͘dŚĞĚŝǀŝƐŝŽŶ
ĂůƐŽǁŽƌŬƐƚŽƉƌŽƚĞĐƚĂďƵƐĞĚ͕ŶĞŐůĞĐƚĞĚ͕ĂŶĚ
ĞǆƉůŽŝƚĞĚĂĚƵůƚƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ůǌŚĞŝŵĞƌ͛Ɛ^ƚĂƚĞWůĂŶ&ƵŶĚŝŶŐͲͲΨϳϱϬ͕ϬϬϬƚŽ
ƐƵƉƉŽƌƚĞǆŝƐƚŝŶŐƉƌŽŐƌĂŵƐ͕ŝŶĐůƵĚŝŶŐƚŚĞ
DĞĚŝĐĂŝĚŐŝŶŐtĂŝǀĞƌ͕ŐŝŶŐůƚĞƌŶĂƚŝǀĞƐ
ƉƌŽŐƌĂŵ͕ĐĂƌĞŐŝǀĞƌƌĞƐƉŝƚĞĂŶĚƐƵƉƉŽƌƚ͕ĂŶĚ
ŽŵďƵĚƐŵĂŶƐĞƌǀŝĐĞƐ͖
x ,ŽŵĞ,ĞĂůƚŚĂƌĞ^ĞƌǀŝĐĞƐͲͲΨϯϮϮ͕ϬϬϬĨƌŽŵƚŚĞ
'ĞŶĞƌĂů&ƵŶĚĂŶĚ;ΨϯϮϮ͕ϬϬϬͿĨƌŽŵƚƌĂŶƐĨĞƌƐƚŽ
ƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚƚŽŝŶĐƌĞĂƐĞƚŚĞƌĂƚĞƐ
ƉĂŝĚƚŽŚŽŵĞŚĞĂůƚŚƉƌŽǀŝĚĞƌƐƉĂƌƚŝĐŝƉĂƚŝŶŐŝŶ
ƚŚĞDĞĚŝĐĂŝĚŐŝŶŐtĂŝǀĞƌ͖ĂŶĚ
x ^͘͘ϮϬϮ͕͞sƵůŶĞƌĂďůĞĚƵůƚŵĞŶĚŵĞŶƚƐ͟ͲͲ
Ψϳ͕ϱϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĨŽƌƚĞĐŚŶŽůŽŐǇ
ƐǇƐƚĞŵĐŚĂŶŐĞƐƚŽĂĐĐŽŵŵŽĚĂƚĞŶĞǁ
ĐĂƚĞŐŽƌŝǌĂƚŝŽŶƐŽĨĂďƵƐĞĂŶĚŶĞŐůĞĐƚ͘
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ŚŝůĚĂŶĚ&ĂŵŝůǇ^ĞƌǀŝĐĞƐ
dŚĞŝǀŝƐŝŽŶŽĨŚŝůĚĂŶĚ&ĂŵŝůǇ^ĞƌǀŝĐĞƐ;&^ͿŝƐ
ƚŚĞĐŚŝůĚ͕ǇŽƵƚŚ͕ĂŶĚĨĂŵŝůǇƐĞƌǀŝĐĞƐĂƵƚŚŽƌŝƚǇŽĨƚŚĞ
^ƚĂƚĞ͘/ƚƉƌŽǀŝĚĞƐĐŚŝůĚĂďƵƐĞƉƌĞǀĞŶƚŝŽŶƐĞƌǀŝĐĞƐ͕
ĐŚŝůĚƉƌŽƚĞĐƚŝǀĞƐĞƌǀŝĐĞƐ͕ƐŚĞůƚĞƌĐĂƌĞ͕ĨŽƐƚĞƌĐĂƌĞ͕
ƌĞƐŝĚĞŶƚŝĂůĐĂƌĞ͕ĂĚŽƉƚŝŽŶĂƐƐŝƐƚĂŶĐĞ͕ŚĞĂůƚŚĐĂƌĞĨŽƌ
ĐŚŝůĚƌĞŶŝŶƐƚĂƚĞĐƵƐƚŽĚǇ͕ĨĂŵŝůǇƉƌĞƐĞƌǀĂƚŝŽŶ
ƐĞƌǀŝĐĞƐ͕ƉƌŽƚĞĐƚŝǀĞƐƵƉĞƌǀŝƐŝŽŶ͕ĂŶĚĚŽŵĞƐƚŝĐ
ǀŝŽůĞŶĐĞƉƌĞǀĞŶƚŝŽŶƐĞƌǀŝĐĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĚŝƌĞĐƚŝŶŐ
ƚŚĞĚŝǀŝƐŝŽŶƚŽ͗

ZĞƉŽƌƚŽŶŚŽǁũƵǀĞŶŝůĞũƵƐƚŝĐĞƌĞĨŽƌŵŚĂƐŝŵƉĂĐƚĞĚ
&^͘;^͘͘Ϯ͕/ƚĞŵϭϵϭͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ŽŵĞƐƚŝĐsŝŽůĞŶĐĞ͗^ŚĞůƚĞƌ&ƵŶĚŝŶŐͲ,ŽŵĞ^ĂĨĞ
WƌŽŐƌĂŵͲͲΨϯϬϬ͕ϬϬϬĨŽƌĂƚŚƌĞĞͲǇĞĂƌƉŝůŽƚ
ƉƌŽũĞĐƚƚŽƉƌŽǀŝĚĞŚŝŐŚͲƌŝƐŬƐƵƌǀŝǀŽƌƐǁŝƚŚ
ĞŵƉůŽǇŵĞŶƚ͕ĐŚŝůĚĐĂƌĞ͕ĂŶĚŝŶĚĞƉĞŶĚĞŶƚ
ŚŽƵƐŝŶŐ͖
x ŽŵĞƐƚŝĐsŝŽůĞŶĐĞ͗hƚĂŚŽƵŶƚǇ^ŚĞůƚĞƌ
/ŶĨƌĂƐƚƌƵĐƚƵƌĞǆƉĂŶƐŝŽŶͲͲΨϰϲϱ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϮϬƚŽƉůĂŶĨŽƌĐŽŶƐƚƌƵĐƚŝŽŶŽĨĂŶϴϬͲďĞĚ
ƐŚĞůƚĞƌĨĂĐŝůŝƚǇŝŶWƌŽǀŽ͕ƚŽƌĞƉůĂĐĞĂƐŵĂůůĞƌ
ĞǆŝƐƚŝŶŐƐŚĞůƚĞƌ͖ĂŶĚ
x ZĞĐŽǀĞƌŽƐƚƐĨƌŽŵƵŝůĚŝŶŐ>ĞĂƐĞŶĚŝŶŐͲͲ
;Ψϲϭ͕ϬϬϬͿĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚ;Ψϴ͕ϬϬϬͿ
ĨƌŽŵĨĞĚĞƌĂůĨƵŶĚƐĨƌŽŵƌĞůŽĐĂƚŝŽŶŝŶƚŽĂůĞƐƐ
ĞǆƉĞŶƐŝǀĞďƵŝůĚŝŶŐďǇ:ƵŶĞϯϬ͕ϮϬϭϵ͘

ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌKƉĞƌĂƚŝŽŶƐ
dŚĞǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌKƉĞƌĂƚŝŽŶƐ;KͿĚŝǀŝƐŝŽŶ
ŝŶĐůƵĚĞƐƚŚĞŝƌĞĐƚŽƌΖƐKĨĨŝĐĞĂŶĚďƵƌĞĂƵƐƚŚĂƚ
ƉƌŽǀŝĚĞĂĚŵŝŶŝƐƚƌĂƚŝǀĞƐƵƉƉŽƌƚ͕ƐƵĐŚĂƐ&ŝƐĐĂů
KƉĞƌĂƚŝŽŶƐ͕>ĞŐĂůĨĨĂŝƌƐ͕ĂŶĚƚŚĞKĨĨŝĐĞŽĨ>ŝĐĞŶƐŝŶŐ͘
KŝŶĐůƵĚĞƐƚŚĞhƚĂŚĞǀĞůŽƉŵĞŶƚĂůŝƐĂďŝůŝƚŝĞƐ
ŽƵŶĐŝů͕ĂƉƌŽŐƌĂŵƚŚĂƚŽƉĞƌĂƚĞƐŝŶĚĞƉĞŶĚĞŶƚůǇŽĨ
ƚŚĞĚĞƉĂƌƚŵĞŶƚǁŝƚŚĨĞĚĞƌĂůĨƵŶĚŝŶŐ͕ďƵƚĨŽƌǁŚŝĐŚ
ƚŚĞĚĞƉĂƌƚŵĞŶƚƉƌŽǀŝĚĞƐĂĚŵŝŶŝƐƚƌĂƚŝǀĞƐƵƉƉŽƌƚ͘
KĂůƐŽƉƌŽǀŝĚĞƐĂĚŵŝŶŝƐƚƌĂƚŝǀĞĂŶĚƐƚĂĨĨƐƵƉƉŽƌƚ
ĨŽƌƚŚĞhƚĂŚDĂƌƌŝĂŐĞŽŵŵŝƐƐŝŽŶ͘ƵƌŝŶŐ&zϮϬϭϵ͕
ƚŚĞĚĞƉĂƌƚŵĞŶƚƌĞŶĂŵĞĚƚŚĞKĨĨŝĐĞŽĨ^ĞƌǀŝĐĞƐ
ZĞǀŝĞǁĂƐƚŚĞKĨĨŝĐĞŽĨYƵĂůŝƚǇĂŶĚĞƐŝŐŶĂŶĚ
































ĐŽŶƐŽůŝĚĂƚĞĚĐŽŶƚƌĂĐƚŝŶŐĂŶĚŵŽŶŝƚŽƌŝŶŐĨƵŶĐƚŝŽŶƐ
ĨƌŽŵĨŽƵƌŽƚŚĞƌĚŝǀŝƐŝŽŶƐŝŶƚŽƚŚĞŶĞǁŽĨĨŝĐĞ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ĂƉƚƵƌĞ^ĂǀŝŶŐƐĨƌŽŵZĞĚƵĐĞĚĂĐŬŐƌŽƵŶĚ
ŚĞĐŬŽƐƚƐͲͲ;Ψϭϴ͕ϭϬϬͿĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚ
ĂŶĚ;ΨϮ͕ϮϬϬͿĨƌŽŵĨĞĚĞƌĂůĨƵŶĚƐŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵĂŶĚ;Ψϭϴ͕ϭϬϬͿĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚ
ĂŶĚ;ΨϮ͕ϮϬϬͿĨƌŽŵĨĞĚĞƌĂůĨƵŶĚƐŽŶŐŽŝŶŐŝŶ
&zϮϬϮϬĨƌŽŵĂŶƚŝĐŝƉĂƚĞĚďƵƚŶŽƚĂƉƉƌŽƉƌŝĂƚĞĚ
ƐĂǀŝŶŐƐŝŶ^͘͘ϭϲ͕ΗWƵďůŝĐ^ĂĨĞƚǇ&ĞĞZĞǀŝƐŝŽŶƐΗ
;ϮϬϭϴ'ĞŶĞƌĂů^ĞƐƐŝŽŶͿ͖ĂŶĚ
x ĂƉƚƵƌĞ^ĂǀŝŶŐƐĨƌŽŵ>ŝĐĞŶƐŝŶŐKŶĞ&ĞǁĞƌ
WƌŽŐƌĂŵͲͲ;ΨϱϬϬͿŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚ
;ΨϱϬϬͿŽŶŐŽŝŶŐŝŶ&zϮϬϮϬĨƌŽŵĂŶƚŝĐŝƉĂƚĞĚďƵƚ
ŶŽƚĂƉƉƌŽƉƌŝĂƚĞĚƐĂǀŝŶŐƐŝŶ,͘͘ϰϲϴ͕
ΗZĞƐŝĚĞŶƚŝĂůsŽĐĂƚŝŽŶĂůĂŶĚ>ŝĨĞ^ŬŝůůƐWƌŽŐƌĂŵ
ŵĞŶĚŵĞŶƚƐΗ;ϮϬϭϴ'ĞŶĞƌĂů^ĞƐƐŝŽŶͿ͘

KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶ
dŚĞKĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶ;KW'ͿƉƌŽǀŝĚĞƐ
ŐƵĂƌĚŝĂŶƐŚŝƉĂŶĚĐŽŶƐĞƌǀĂƚŽƌƐĞƌǀŝĐĞƐƚŽůĞŐĂůůǇ
ŝŶĐĂƉĂĐŝƚĂƚĞĚĂĚƵůƚƐǁŚŽŚĂǀĞŶŽǁŝůůŝŶŐĂŶĚ
ƌĞƐƉŽŶƐŝďůĞĨĂŵŝůǇŽƌĨƌŝĞŶĚƐ͘dŚĞƉƌŝŵĂƌǇƚĂƐŬƐŽĨ
ƚŚĞŽĨĨŝĐĞĂƌĞƚŽƉƌĞƉĂƌĞĚŽĐƵŵĞŶƚĂƚŝŽŶ͕ƉĞƌĨŽƌŵ
ĞǀĂůƵĂƚŝŽŶƐ͕ĂŶĚĂƐƐŝƐƚŝŶƚŚĞĐŽƵƌƚƉƌŽĐĞƐƐƚŽ
ĞƐƚĂďůŝƐŚŐƵĂƌĚŝĂŶƐŚŝƉĂŶĚĐŽŶƐĞƌǀĂƚŽƌƐĞƌǀŝĐĞƐĨŽƌ
ĐůŝĞŶƚƐ͘^ƚĂĨĨĂƌĞůĞŐĂůĚĞĐŝƐŝŽŶͲŵĂŬĞƌƐĂƉƉŽŝŶƚĞĚďǇ
ƚŚĞĐŽƵƌƚǁŚŽĂĐƚĂƐĐĂƐĞŵĂŶĂŐĞƌƐ͕ŽƌŐĂŶŝǌŝŶŐ
ĐůŝĞŶƚƐ͛ƌĞƐŝĚĞŶƚŝĂůĂĐĐŽŵŵŽĚĂƚŝŽŶƐ͕ŽǀĞƌƐĞĞŝŶŐ
ŚĞĂůƚŚĐĂƌĞŶĞĞĚƐ͕ĂŶĚŵĂŶĂŐŝŶŐĨŝŶĂŶĐĞƐĂŶĚƌĞĂů
ƉĞƌƐŽŶĂůƉƌŽƉĞƌƚǇ͘^ĞƌǀŝĐĞƐĂƌĞĨŽĐƵƐĞĚŽŶ
ŝŶĐĂƉĂĐŝƚĂƚĞĚĂĚƵůƚƐǁŚŽĂƌĞŝŶůŝĨĞͲƚŚƌĞĂƚĞŶŝŶŐ
ƐŝƚƵĂƚŝŽŶƐŽƌĂƌĞďĞŝŶŐĂďƵƐĞĚ͕ŶĞŐůĞĐƚĞĚ͕Žƌ
ĞǆƉůŽŝƚĞĚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞ͗
x KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶ^ƚĂĨĨͲͲΨϳϵ͕ϯϬϬĨƌŽŵ
ƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϱϬ͕ϳϬϬĨƌŽŵĨĞĚĞƌĂů
DĞĚŝĐĂŝĚƚƌĂŶƐĨĞƌƐĨŽƌŽŶĞƐƚĂƚĞŐƵĂƌĚŝĂŶƚŽ
ƐĞƌǀĞϮϯĂĚĚŝƚŝŽŶĂůŝŶĚŝǀŝĚƵĂůƐĂŶĚƚŽĨƵŶĚĂ
ŚŝŐŚĞƌƌĂƚĞĨŽƌĐŽŶƚƌĂĐƚŐƵĂƌĚŝĂŶƐ
;ΨϭϬϬͬĐůŝĞŶƚͬŵŽŶƚŚͿ͘
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KĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐ
dŚĞKĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐ;KZ^ͿŝƐƌĞƐƉŽŶƐŝďůĞ
ĨŽƌĞƐƚĂďůŝƐŚŝŶŐĐŚŝůĚĂŶĚŵĞĚŝĐĂůƐƵƉƉŽƌƚ
ŽďůŝŐĂƚŝŽŶƐĂŶĚƚŚĞŶĞŶĨŽƌĐŝŶŐƚŚĞŽďůŝŐĂƚŝŽŶƐ͘dŚĞ
ŽĨĨŝĐĞĞŶĨŽƌĐĞƐĂŶǇƌĞĨĞƌƌĞĚĐĂƐĞƐƌĞŐĂƌĚŝŶŐĐŚŝůĚ
ƐƵƉƉŽƌƚƉĂǇŵĞŶƚƐ͕ǁŚĞƚŚĞƌŵŽŶĞǇŝƐŽǁĞĚƚŽ;ϭͿĂ
ĐƵƐƚŽĚŝĂůƉĂƌĞŶƚ͕;ϮͿƚŚĞĨĞĚĞƌĂůŽƌƐƚĂƚĞŐŽǀĞƌŶŵĞŶƚ
ĨŽƌƉƵďůŝĐĂƐƐŝƐƚĂŶĐĞƚŚĂƚǁĂƐƉƌŽǀŝĚĞĚƚŽƚŚĞĐŚŝůĚ
ŽƌĐƵƐƚŽĚŝĂůƉĂƌĞŶƚ͕Žƌ;ϯͿƚŚĞ^ƚĂƚĞĨŽƌƚŚĞĐŽƐƚƐŽĨĂ
ĐŚŝůĚŝŶĐƵƐƚŽĚǇ͘dŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚĐŽŶƚƌĂĐƚƐ
ǁŝƚŚKZ^ĨŽƌŵĞĚŝĐĂůĐŽůůĞĐƚŝŽŶƐĞƌǀŝĐĞƐĨŽƌƚŚĞ
DĞĚŝĐĂŝĚƉƌŽŐƌĂŵ͕ĨŽƌĐĂƐĞƐŝŶǁŚŝĐŚĂƚŚŝƌĚͲƉĂƌƚǇ
ŚĞĂůƚŚŝŶƐƵƌĞƌŝƐůŝĂďůĞĨŽƌĐůĂŝŵƐŝŶŝƚŝĂůůǇƉĂŝĚďǇ
DĞĚŝĐĂŝĚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĚŝƌĞĐƚŝŶŐ
ƚŚĞŽĨĨŝĐĞƚŽ͗

ZĞƉŽƌƚŽŶĂĐƵƌƌĞŶƚƚƌĂŝŶŝŶŐƉŝůŽƚƉƌŽŐƌĂŵĨŽƌŶŽŶͲ
ĐƵƐƚŽĚŝĂůƉĂƌĞŶƚƐ͕ŝŶĐŽŶũƵŶĐƚŝŽŶǁŝƚŚƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ͘;^͘͘Ϯ͕/ƚĞŵϭϵϰͿ

^ĞƌǀŝĐĞƐĨŽƌWĞŽƉůĞǁŝƚŚŝƐĂďŝůŝƚŝĞƐ
dŚĞŝǀŝƐŝŽŶŽĨ^ĞƌǀŝĐĞƐĨŽƌWĞŽƉůĞǁŝƚŚŝƐĂďŝůŝƚŝĞƐ
;^WͿŝƐƌĞƐƉŽŶƐŝďůĞĨŽƌƉƌŽǀŝĚŝŶŐƐĞƌǀŝĐĞƐƚŽ
ƉĞŽƉůĞǁŝƚŚƐĞǀĞƌĞŝŶƚĞůůĞĐƚƵĂůĚŝƐĂďŝůŝƚŝĞƐĂŶĚ
ƌĞůĂƚĞĚĐŽŶĚŝƚŝŽŶƐ͕ďƌĂŝŶŝŶũƵƌŝĞƐ͕ĂŶĚƉŚǇƐŝĐĂů
ĚŝƐĂďŝůŝƚŝĞƐ͕ďŽƚŚŝŶƚŚĞĐŽŵŵƵŶŝƚǇĂŶĚĂƚƚŚĞhƚĂŚ
^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌ͘^ĞƌǀŝĐĞƐƌĂŶŐĞĨƌŽŵ
ůŝŵŝƚĞĚĨĂŵŝůǇƐƵƉƉŽƌƚ͕ƐƵĐŚĂƐƌĞƐƉŝƚĞ͕ƚŽĂĨƵůůĂƌƌĂǇ
ŽĨϮϰͲŚŽƵƌƐĞƌǀŝĐĞƐ͘dŚĞĚŝǀŝƐŝŽŶƌĞĐĞŝǀĞƐĂďŽƵƚϳϬ
ƉĞƌĐĞŶƚŽĨŝƚƐĨƵŶĚŝŶŐĨƌŽŵĨĞĚĞƌĂůDĞĚŝĐĂŝĚ
ƚƌĂŶƐĨĞƌƐ͕ĂƐƉĂƌƚŽĨƚŚĞ,ŽŵĞĂŶĚŽŵŵƵŶŝƚǇĂƐĞĚ
^ĞƌǀŝĐĞƐtĂŝǀĞƌƉƌŽŐƌĂŵ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĚŝƌĞĐƚŝŶŐ
ƚŚĞĚŝǀŝƐŝŽŶƚŽ͗

hƐĞƐƚĂƚƵƚŽƌǇŶŽŶůĂƉƐŝŶŐĂƵƚŚŽƌŝƚǇĨŽƌƐƉĞĐŝĨŝĐ
ƉƵƌƉŽƐĞƐŽŶůǇ͘;^͘͘ϳ͕/ƚĞŵϳϯͿ

hƐĞĂƉƉƌŽƉƌŝĂƚŝŽŶƐĨŽƌ͞ŝƌĞĐƚĂƌĞ^ƚĂĨĨ^ĂůĂƌǇ
/ŶĐƌĞĂƐĞƐ͟ĨŽƌƚŚŽƐĞƐƚĂĨĨŽŶůǇĂŶĚƌĞƉŽƌƚŽŶƚŚĞ
ĨƵŶĚŝŶŐ͛ƐŝŵƉĂĐƚ͘;^͘͘ϳ͕/ƚĞŵϭϵϱͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗

x

x

x

x

x

x

x

ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗ĚĚŝƚŝŽŶĂůEĞĞĚƐĂŶĚzŽƵƚŚ
ŐŝŶŐKƵƚͲͲΨϯ͘ϴŵŝůůŝŽŶŽŶŐŽŝŶŐĨƌŽŵƚŚĞ
'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϴ͕ϮϵϬ͕ϰϬϬŽŶŐŽŝŶŐĨƌŽŵ
ĨĞĚĞƌĂůDĞĚŝĐĂŝĚƚƌĂŶƐĨĞƌƐĨŽƌĂĚĚŝƚŝŽŶĂůŶĞĞĚƐ
ŽĨŝŶĚŝǀŝĚƵĂůƐƌĞĐĞŝǀŝŶŐĐŽŵŵƵŶŝƚǇͲďĂƐĞĚ
ĚŝƐĂďŝůŝƚǇƐĞƌǀŝĐĞƐĂŶĚǇŽƵƚŚǁŝƚŚĚŝƐĂďŝůŝƚŝĞƐ
ĂŐŝŶŐŽƵƚŽĨŚŝůĚĂŶĚ&ĂŵŝůǇ^ĞƌǀŝĐĞƐŽƌ
:ƵǀĞŶŝůĞ:ƵƐƚŝĐĞ^ĞƌǀŝĐĞƐĐƵƐƚŽĚǇ͖ĂŶĚ;Ψϭ͘ϯ
ŵŝůůŝŽŶͿŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚ
;ΨϮ͕ϴϯϲ͕ϮϬϬͿŽŶĞͲƚŝŵĞĨƌŽŵĨĞĚĞƌĂůDĞĚŝĐĂŝĚ
ƚƌĂŶƐĨĞƌƐŝŶ&zϮϬϮϬďĞĐĂƵƐĞǇŽƵƚŚĚŽŶŽƚĂŐĞ
ŽƵƚƉƌĞĐŝƐĞůǇŽŶ:ƵůǇϭ͖
ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗ŝƌĞĐƚĂƌĞ^ƚĂĨĨ^ĂůĂƌǇ
/ŶĐƌĞĂƐĞʹWŚĂƐĞsͲͲΨϴϱϬ͕ϬϬϬĨƌŽŵƚŚĞ'ĞŶĞƌĂů
&ƵŶĚĂŶĚΨϭ͕ϴϱϰ͕ϰϬϬĨƌŽŵĨĞĚĞƌĂůDĞĚŝĐĂŝĚ
ƚƌĂŶƐĨĞƌƐƚŽƌĂŝƐĞƚŚĞǁĂŐĞƐŽĨǁŽƌŬĞƌƐ
ƉƌŽǀŝĚŝŶŐĐŽŵŵƵŶŝƚǇͲďĂƐĞĚĚŝƐĂďŝůŝƚǇƐĞƌǀŝĐĞƐ͕
ǁŝƚŚƚŚĞŝŶƚĞŶƚŝŽŶŽĨƌĞĚƵĐŝŶŐƚƵƌŶŽǀĞƌ͖
ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗DŽƚŽƌdƌĂŶƐƉŽƌƚĂƚŝŽŶ
WĂǇŵĞŶƚZĂƚĞ/ŶĐƌĞĂƐĞͲͲΨϮϱϬ͕ϬϬϬĨƌŽŵƚŚĞ
'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϱϰϱ͕ϰϬϬĨƌŽŵĨĞĚĞƌĂů
DĞĚŝĐĂŝĚƚƌĂŶƐĨĞƌƐƚŽŝŶĐƌĞĂƐĞƚŚĞ
ƌĞŝŵďƵƌƐĞŵĞŶƚƚŽĐŽŶƚƌĂĐƚƉƌŽǀŝĚĞƌƐĨŽƌ
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶƐĞƌǀŝĐĞƐ͖
ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗tĂŝƚŝŶŐ>ŝƐƚͲͲΨϭ͘ϬŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϮ͕ϭϴϭ͕ϳϬϬ
ŽŶĞͲƚŝŵĞĨƌŽŵĨĞĚĞƌĂůDĞĚŝĐĂŝĚƚƌĂŶƐĨĞƌƐŝŶ&z
ϮϬϮϬƚŽďƌŝŶŐĂƉƉƌŽǆŝŵĂƚĞůǇϭϰϴŝŶĚŝǀŝĚƵĂůƐ
ĐƵƌƌĞŶƚůǇŽŶƚŚĞǁĂŝƚŝŶŐůŝƐƚŝŶƚŽĐŽŵŵƵŶŝƚǇͲ
ďĂƐĞĚĚŝƐĂďŝůŝƚǇƐĞƌǀŝĐĞƐ͖
ZĞĐŽǀĞƌEŽŶůĂƉƐŝŶŐĂůĂŶĐĞĨƌŽŵŝƐĂďŝůŝƚǇ
^ĞƌǀŝĐĞƐͲͲ;Ψϭ͕ϮϱϬ͕ϬϬϬͿŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵ
ĨƌŽŵĐĂƌƌǇĨŽƌǁĂƌĚĨƵŶĚƐ͖
^͘͘Ϯϯϳ͕͞ĂƌĞŐŝǀĞƌŽŵƉĞŶƐĂƚŝŽŶ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϭ͕ϭϬϬŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ
'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϭ͕ϭϬϬŽŶĞͲƚŝŵĞĨƌŽŵĨĞĚĞƌĂů
ĨƵŶĚƐŝŶ&zϮϬϮϬĨŽƌƐƚĂĨĨƚŝŵĞƚŽƉƌĞƉĂƌĞĂ
ƌĞƉŽƌƚ͖ĂŶĚ
dƌĂŶƐŝƚŝŽŶWƌŽŐƌĂŵʹ/ŶͲͲΨϭ͕ϰϮϭ͕ϯϬϬĨŽƌ
ŝŶĚŝǀŝĚƵĂůƐƚŚĂƚĂƌĞƐĞƌǀĞĚďǇƚŚĞĚŝǀŝƐŝŽŶŝŶĂ
ĐŽŵŵƵŶŝƚǇƐĞƚƚŝŶŐďƵƚǁĞƌĞĨŽƌŵĞƌůǇƐĞƌǀĞĚďǇ
ƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚŝŶĂŶŝŶƐƚŝƚƵƚŝŽŶĂů
ƐĞƚƚŝŶŐ͘
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^ƵďƐƚĂŶĐĞďƵƐĞĂŶĚDĞŶƚĂů,ĞĂůƚŚ
dŚĞŝǀŝƐŝŽŶŽĨ^ƵďƐƚĂŶĐĞďƵƐĞĂŶĚDĞŶƚĂů,ĞĂůƚŚ
;^D,ͿŝƐƚŚĞ^ƚĂƚĞ͛ƐƉƵďůŝĐŵĞŶƚĂůŚĞĂůƚŚĂŶĚ
ƐƵďƐƚĂŶĐĞĂďƵƐĞĂƵƚŚŽƌŝƚǇ͕ǁŚŝĐŚŽǀĞƌƐĞĞƐƚŚĞϭϯ
ůŽĐĂůŵĞŶƚĂůŚĞĂůƚŚĂŶĚϭϯůŽĐĂůƐƵďƐƚĂŶĐĞĂďƵƐĞ
ĂƵƚŚŽƌŝƚŝĞƐ͘^D,ĂůƐŽŽǀĞƌƐĞĞƐƚŚĞhƚĂŚ^ƚĂƚĞ
,ŽƐƉŝƚĂů͕ůŽĐĂƚĞĚŝŶWƌŽǀŽ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ŚŝůĚƌĞŶZĞƵŶŝĨǇŝŶŐŝŶZĞƐŝĚĞŶƚŝĂůdƌĞĂƚŵĞŶƚ
WƌŽŐƌĂŵƐͲͲΨϭ͘ϬŵŝůůŝŽŶƚŽĐŽŶƚŝŶƵĞƐƵďƐƚĂŶĐĞ
ƵƐĞĚŝƐŽƌĚĞƌƚƌĞĂƚŵĞŶƚƉƌŽŐƌĂŵƐƚŚĂƚƉƌŽǀŝĚĞ
ŚŽƵƐŝŶŐĂŶĚƐĞƌǀŝĐĞƐƚŽĞŶƚŝƌĞĨĂŵŝůŝĞƐ͖
x ŽŵĞƐƚŝĐsŝŽůĞŶĐĞ͗^ĞůĨͲWƌŽƚĞĐƚŝŽŶĂŶĚĂƚŝŶŐ
sŝŽůĞŶĐĞWƌĞǀĞŶƚŝŽŶĨŽƌ&>^ZĞĨƵŐĞĞtŽŵĞŶͲͲ
ΨϭϱϮ͕ϮϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵ͕ƚŽďĞĞǆƉĞŶĚĞĚ
ŽǀĞƌƚŚƌĞĞǇĞĂƌƐ͕ĨŽƌŚĞĂůƚŚǇƌĞůĂƚŝŽŶƐŚŝƉĐůĂƐƐĞƐ
ĨŽƌǁŽŵĞŶĂŶĚǇŽƵƚŚǁŚŽĂƌĞĂƚƌŝƐŬĨŽƌƵŶƐĂĨĞ
ďĞŚĂǀŝŽƌƐĂŶĚƐĞǆƵĂůǀŝŽůĞŶĐĞ͖
x ŶĐŝƌĐůĞ&ĂŵŝůǇĂŶĚzŽƵƚŚZĞƐŽƵƌĐĞĞŶƚĞƌͲͲ
ΨϮϱ͕ϬϬϬŽŶŐŽŝŶŐĂŶĚΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&z
ϮϬϮϬƚŽƐƵƉƉŽƌƚƉƌŽŐƌĂŵƐƚŚĂƚĐŽŶŶĞĐƚ
ĐŽŵŵƵŶŝƚŝĞƐŽĨĨĂŝƚŚĂŶĚ>'dYнŝŶĚŝǀŝĚƵĂůƐ͖
x ,͘͘ϭϳΗ&ŝƌĞĂƌŵsŝŽůĞŶĐĞĂŶĚ^ƵŝĐŝĚĞ
WƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐΗͲͲΨϭϬ͕ϬϬϬŽŶŐŽŝŶŐ
ĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ
ĨƌŽŵƚŚĞ'&ZͲŽŶĐĞĂůĞĚtĞĂƉŽŶƐĐĐŽƵŶƚŝŶ
&zϮϬϮϬƚŽ͗;ϭͿƉƌŽĚƵĐĞĂĨŝƌĞĂƌŵƐĂĨĞƚǇ
ďƌŽĐŚƵƌĞ͕ƉƌŽĐƵƌĞĐĂďůĞͲƐƚǇůĞŐƵŶůŽĐŬƐ͕ĂŶĚ
ĚŝƐƚƌŝďƵƚĞƚŚĞƐĞŝƚĞŵƐƚŽǀĂƌŝŽƵƐĞŶƚŝƚŝĞƐ͕;ϮͿ
ĐƌĞĂƚĞĂŶĚĚŝƐƚƌŝďƵƚĞĂƐƵŝĐŝĚĞƉƌĞǀĞŶƚŝŽŶ
ĞĚƵĐĂƚŝŽŶĐŽƵƌƐĞ͕;ϯͿƉƌŽǀŝĚĞŐƌĂŶƚƐƚŽĨĞĚĞƌĂůůǇ
ůŝĐĞŶƐĞĚĨŝƌĞĂƌŵĚĞĂůĞƌƐƚŽĂƚƚĞŶĚƚŚĞĞĚƵĐĂƚŝŽŶ
ĐŽƵƌƐĞĂŶĚƚŽƉƌŽǀŝĚĞƚŚĞďƌŽĐŚƵƌĞƐĂŶĚŐƵŶ
ůŽĐŬƐƚŽĐĞƌƚĂŝŶĐƵƐƚŽŵĞƌƐ͕ĂŶĚ;ϰͿĂĚŵŝŶŝƐƚĞƌĂ
ƌĞĚĞĞŵĂďůĞĐŽƵƉŽŶƉƌŽŐƌĂŵĨŽƌŐƵŶƐĂĨĞ
ƉƵƌĐŚĂƐĞƐ͖
x ,͘͘ϭϮϬΗ^ƚƵĚĞŶƚĂŶĚ^ĐŚŽŽů^ĂĨĞƚǇ
ƐƐĞƐƐŵĞŶƚΗͲͲΨϭϱϬ͕ϬϬϬĨŽƌĂŵĞŶƚĂůŚĞĂůƚŚ
ƐƉĞĐŝĂůŝƐƚƚŽĂĐƚĂƐĂůŝĂŝƐŽŶďĞƚǁĞĞŶƚŚĞĚŝǀŝƐŝŽŶ
ĂŶĚƚŚĞ^ƚĂƚĞŽĂƌĚŽĨĚƵĐĂƚŝŽŶ͖
x ,͘͘ϯϳϯ͕͞^ƚƵĚĞŶƚ^ƵƉƉŽƌƚŵĞŶĚŵĞŶƚƐ͟ͲͲ
;ΨϱϬϬ͕ϬϬϬͿƚŽƌĞĂůůŽĐĂƚĞĨƵŶĚƐŽƌŝŐŝŶĂůůǇ
ĂƉƉƌŽƉƌŝĂƚĞĚĨŽƌƐƵŝĐŝĚĞƉƌĞǀĞŶƚŝŽŶŐƌĂŶƚƐƚŽ
ŚŝŐŚĞƌĞĚƵĐĂƚŝŽŶŝŶƐƚŝƚƵƚŝŽŶƐƚŽŽƚŚĞƌƉƵƌƉŽƐĞƐ
ƉƌŽǀŝĚĞĚŝŶƚŚĞďŝůů͖
































x

,͘͘ϯϵϯ͕͞^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ͟ͲͲ
ΨϰϬ͕ϬϬϬĨŽƌŐƌĂŶƚƐƚŽŝŶĚŝǀŝĚƵĂůƐǁŚŽĂƌĞ
ŝŵƉĂĐƚĞĚďǇƐƵŝĐŝĚĞ͕ΨϮϳϱ͕ϬϬϬĨŽƌŐƌĂŶƚƐƚŽ
ŚĞĂůƚŚĐĂƌĞĨĂĐŝůŝƚŝĞƐƚŽŝŵƉůĞŵĞŶƚƚĞůĞŚĞĂůƚŚ
ƉƐǇĐŚŝĂƚƌŝĐĐŽŶƐƵůƚĂƚŝŽŶƉƌŽŐƌĂŵƐ͕ĂŶĚΨϮϴϱ͕ϬϬϬ
ĨŽƌĚŝǀŝƐŝŽŶƉƌŽŐƌĂŵƐƌĞůĂƚĞĚƚŽƐƵŝĐŝĚĞ
ƉƌĞǀĞŶƚŝŽŶ͕ŝŶƚĞƌǀĞŶƚŝŽŶ͕ĂŶĚƉŽƐƚǀĞŶƚŝŽŶ͖
x DĞĚŝĐĂƚŝŽŶƐƐŝƐƚĞĚdƌĞĂƚŵĞŶƚͲͲΨϳϱϬ͕ϬϬϬŽŶĞͲ
ƚŝŵĞŝŶ&zϮϬϮϬƚŽĐŽŶƚŝŶƵĞĂƉŝůŽƚƉƌŽŐƌĂŵĨŽƌ
ŝŶĚŝǀŝĚƵĂůƐƚƌĂŶƐŝƚŝŽŶŝŶŐĨƌŽŵũĂŝůƚŽĐŽŵŵƵŶŝƚǇ͖
x KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞ͗^ŽďĞƌ>ŝǀŝŶŐWƌŽŐƌĂŵͲͲ
Ψϳϭϲ͕ϭϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚΨϭ͘ϮŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬƚŽƚƌĂŶƐŝƚŝŽŶŚŽŵĞůĞƐƐ
ŝŶĚŝǀŝĚƵĂůƐŝŶĚŽǁŶƚŽǁŶ^Ăůƚ>ĂŬĞŝƚǇŝŶƚŽ
ƐƚĂďůĞŚŽƵƐŝŶŐĂŶĚĞŵƉůŽǇŵĞŶƚ͖
x KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞ͗^ƵďƐƚĂŶĐĞďƵƐĞĂŶĚ
DĞŶƚĂů,ĞĂůƚŚ^ĞƌǀŝĐĞƐͲͲΨϭϰϭ͕ϭϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵĂŶĚΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌ͗
;ϭͿƐƚĂƚĞƐĞĞĚĨŽƌƚƌĞĂƚŵĞŶƚƐĞƌǀŝĐĞƐĨŽƌ
DĞĚŝĐĂŝĚͲĞůŝŐŝďůĞŝŶĚŝǀŝĚƵĂůƐ͕;ϮͿƐĞƌǀŝĐĞƐŶŽƚ
ĐŽǀĞƌĞĚďǇDĞĚŝĐĂŝĚ͕ĂŶĚ;ϯͿƌĞƐŽƵƌĐĞ
ĨĂĐŝůŝƚĂƚŝŽŶƚŚƌŽƵŐŚƚŚĞƐƐĞƌƚŝǀĞŽŵŵƵŶŝƚǇ
KƵƚƌĞĂĐŚdĞĂŵ;KdͿĨŽƌƚƌĞĂƚŵĞŶƚ͕ŚŽƵƐŝŶŐ͕
ĂŶĚƌĞĐŽǀĞƌǇƐƵƉƉŽƌƚƐ͖
x ZĞĐŽǀĞƌ^ƚĂƚĞ,ŽƐƉŝƚĂů&ƵŶĚƐĨŽƌůŽƐĞĚhŶŝƚͲͲ
;ΨϭϮϰ͕ϮϬϬͿŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚ;Ψϳϳ͕ϮϬϬͿ
ŽŶŐŽŝŶŐŝŶ&zϮϬϮϬĨƌŽŵƚŚĞĐůŽƐƵƌĞŽĨƚŚĞ
ĐƵƚĞZĞĐŽǀĞƌǇdƌĞĂƚŵĞŶƚĞŶƚĞƌ;ZdͿƵŶŝƚĂƚ
ƚŚĞ^ƚĂƚĞ,ŽƐƉŝƚĂůŝŶƉƌŝůϮϬϭϴ͖ĂŶĚ
x ^͘͘ϴϱ͕͞^ĞĐƵƌĞdƌĂŶƐƉŽƌƚĞƐŝŐŶĂƚŝŽŶ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϯ͕ϰϬϬĨŽƌƚŚĞ^ƚĂƚĞ,ŽƐƉŝƚĂů
ƚŽďĞůŝĐĞŶƐĞĚĂƐĂŶŽŶͲĞŵĞƌŐĞŶĐǇƐĞĐƵƌĞĚ
ďĞŚĂǀŝŽƌĂůŚĞĂůƚŚƚƌĂŶƐƉŽƌƚĐŽŵƉĂŶǇĂŶĚƉĂǇ
ĨŽƌϱϬǀĞŚŝĐůĞƐƚŽďĞŝŶƐƉĞĐƚĞĚ͘

KƵƚĂŶĚďŽƵƚ,ŽŵĞďŽƵŶĚdƌĂŶƐƉŽƌƚĂƚŝŽŶ
ƐƐŝƐƚĂŶĐĞ&ƵŶĚ
dŚĞĨƵŶĚŝƐƵƐĞĚƚŽĚŝƐƚƌŝďƵƚĞƌĞƐŽƵƌĐĞƐƚŽ
ŽƌŐĂŶŝǌĂƚŝŽŶƐƚŚĂƚƉƌŽǀŝĚĞƉƵďůŝĐƚƌĂŶƐƉŽƌƚĂƚŝŽŶƚŽ
ŝŶĚŝǀŝĚƵĂůƐǁŚŽĂƌĞĞůĚĞƌůǇŽƌŚĂǀĞĚŝƐĂďŝůŝƚŝĞƐ͘
ZĞǀĞŶƵĞƚŽƚŚĞĨƵŶĚŝƐĨƌŽŵŽƉƚŝŽŶĂůĐŽŶƚƌŝďƵƚŝŽŶƐ
ĐŽŶŶĞĐƚĞĚƚŽĚƌŝǀĞƌůŝĐĞŶƐĞƌĞŶĞǁĂůƐ͘
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hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌ>ŽŶŐͲdĞƌŵ
^ƵƐƚĂŝŶĂďŝůŝƚǇ&ƵŶĚ
dŚĞĨƵŶĚŚŽůĚƐƉƌŽĐĞĞĚƐĨƌŽŵƚŚĞƐĂůĞŽƌůĞĂƐĞŽĨ
ůĂŶĚŽƌǁĂƚĞƌƌŝŐŚƚƐďĞůŽŶŐŝŶŐƚŽƚŚĞĐĞŶƚĞƌĂŶĚ
ŵƵƐƚďĞƵƐĞĚƚŽďĞŶĞĨŝƚŝŶĚŝǀŝĚƵĂůƐƐĞƌǀĞĚďǇƚŚĞ
ŝǀŝƐŝŽŶŽĨ^ĞƌǀŝĐĞƐĨŽƌWĞŽƉůĞǁŝƚŚŝƐĂďŝůŝƚŝĞƐ͕
ĞŝƚŚĞƌĂƚƚŚĞĐĞŶƚĞƌŽƌŝŶƚŚĞĐŽŵŵƵŶŝƚǇ͘dŚŝƐĨƵŶĚŝƐ
ĂƌĞƐƚƌŝĐƚĞĚĂĐĐŽƵŶƚǁŝƚŚĐĞƌƚĂŝŶƉƌŽƉĞƌƚŝĞƐŽĨĂŶ
ĞǆƉĞŶĚĂďůĞƐƉĞĐŝĂůƌĞǀĞŶƵĞĨƵŶĚ͘KŶĐĞƚŚĞďĂůĂŶĐĞ
ƌĞĂĐŚĞƐΨϱ͘ϬŵŝůůŝŽŶ͕ƚŚĞĐĞŶƚĞƌ͛ƐďŽĂƌĚŵĂǇĞǆƉĞŶĚ
ƚŚĞĞĂƌŶŝŶŐƐǁŝƚŚŽƵƚĂŶĂƉƉƌŽƉƌŝĂƚŝŽŶ͕ůŝŬĞĂŶ
ĞǆƉĞŶĚĂďůĞƐƉĞĐŝĂůƌĞǀĞŶƵĞĨƵŶĚ͘KŶĐĞƚŚĞďĂůĂŶĐĞ
ƌĞĂĐŚĞƐΨϱϬ͘ϬŵŝůůŝŽŶ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂǇ
ĂƉƉƌŽƉƌŝĂƚĞƵƉƚŽĨŝǀĞƉĞƌĐĞŶƚŽĨƚŚĞďĂůĂŶĐĞƚŽƚŚĞ
ĚŝǀŝƐŝŽŶ͘

hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĞŶƚĞƌDŝƐĐĞůůĂŶĞŽƵƐ
ŽŶĂƚŝŽŶ&ƵŶĚ
dŚĞĨƵŶĚŚŽůĚƐĚŽŶĂƚŝŽŶƐŵĂĚĞƚŽƚŚĞĐĞŶƚĞƌĂŶĚ
ŵƵƐƚďĞƵƐĞĚĨŽƌƚŚĞďĞŶĞĨŝƚŽĨƌĞƐŝĚĞŶƚƐ͘&ƵŶĚ
ĞǆƉĞŶĚŝƚƵƌĞƐŝŶĐůƵĚĞǁŽƌŬƐŚŽƉƉƌŽŐƌĂŵƐ͕ĞǀĞŶƚƐ͕
ĂŶĚƐŵĂůůĐĂƐŚŶĞĞĚƐƐƵĐŚĂƐƌĞĐƌĞĂƚŝŽŶĂůƐƵƉƉůŝĞƐ͘

hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĞŶƚĞƌtŽƌŬƐŚŽƉ&ƵŶĚ
dŚĞĐĞŶƚĞƌŽƉĞƌĂƚĞƐĂǁŽƌŬƐŚŽƉƚŽƉƌŽǀŝĚĞ
ĞŵƉůŽǇŵĞŶƚĨŽƌƌĞƐŝĚĞŶƚƐ͕ǁŚŽŵĂŬĞĐƌĂĨƚƐ͕ĨŽŽĚ͕
ĂŶĚŽƚŚĞƌŝƚĞŵƐ͘dŚŝƐǁŽƌŬƉƌŽŐƌĂŵŝƐƋƵĂůŝĨŝĞĚ
ƵŶĚĞƌdŝƚůĞy/yŽĨƚŚĞĨĞĚĞƌĂů^ŽĐŝĂů^ĞĐƵƌŝƚǇĐƚ͘dŚĞ
ĨƵŶĚŚŽůĚƐƉƌŽĐĞĞĚƐĨƌŽŵƚŚĞƐĂůĞŽĨƚŚĞƐĞŝƚĞŵƐ͕
ǁŚŝĐŚĂƌĞƚŚĞŶĚŝƌĞĐƚĞĚƚŽǁĂƌĚƉƌŽŐƌĂŵĐŽƐƚƐ͘

hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůhŶŝƚ&ƵŶĚ
dŚĞĨƵŶĚŚŽůĚƐĚŽŶĂƚŝŽŶƐ͕ŐŝĨƚƐ͕ĂŶĚŐƌĂŶƚƐŵĂĚĞƚŽ
ƚŚĞŚŽƐƉŝƚĂůĂŶĚĨĞĞƐĐŽůůĞĐƚĞĚĨƌŽŵƚŚĞƉƵďůŝĐĨŽƌ
ƵƐĞŽĨƚŚĞŚŽƐƉŝƚĂůŐƌŽƵŶĚƐ͖ĂůůĐŽůůĞĐƚŝŽŶƐŵƵƐƚďĞ
ƵƐĞĚĨŽƌƚŚĞďĞŶĞĨŝƚŽĨƌĞƐŝĚĞŶƚƐ͘&ƵŶĚĞǆƉĞŶĚŝƚƵƌĞƐ
ŝŶĐůƵĚĞƌĞĐƌĞĂƚŝŽŶ͕ĞǇĞŐůĂƐƐĞƐ͕ĂŶĚŚŽůŝĚĂǇŐŝĨƚƐ͘

,ƵŵĂŶ^ĞƌǀŝĐĞƐůŝĞŶƚdƌƵƐƚ&ƵŶĚ
dŚĞĨƵŶĚĂĐĐŽƵŶƚƐĨŽƌĂƐƐĞƚƐŚĞůĚĨŽƌĞůĚĞƌůǇ͕
ĚŝƐĂďůĞĚ͕ĂŶĚĐŚŝůĚĐůŝĞŶƚƐƐĞƌǀĞĚďǇƚŚĞĚĞƉĂƌƚŵĞŶƚ͘
/ƚŵĂǇĂůƐŽŚŽůĚĚŽŶĂƚŝŽŶƐ͘ĐĐŽƵŶƚĨƵŶĚƐĂƌĞƐƉĞŶƚ
ĂƐĚŝƌĞĐƚĞĚďǇƚŚĞĐůŝĞŶƚƐŽƌƚŚĞŝƌŐƵĂƌĚŝĂŶƐ͘





,ƵŵĂŶ^ĞƌǀŝĐĞƐKĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐ;KZ^Ϳ
^ƵƉƉŽƌƚŽůůĞĐƚŝŽŶƐ
dŚĞĨƵŶĚƚĞŵƉŽƌĂƌŝůǇŚŽůĚƐĐŽƵƌƚͲŽƌĚĞƌĞĚĐŚŝůĚ
ƐƵƉƉŽƌƚƉĂǇŵĞŶƚƐĐŽůůĞĐƚĞĚďǇƚŚĞŽĨĨŝĐĞ͘&ƵŶĚƐĂƌĞ
ƚŚĞŶĚŝƐďƵƌƐĞĚƚŽƚŚĞĂƉƉƌŽƉƌŝĂƚĞƉĂƌƚǇ͕ƵƐƵĂůůǇƚŚĞ
ĐƵƐƚŽĚŝĂůƉĂƌĞŶƚ͘

DĂƵƌŝĐĞE͘tĂƌƐŚĂǁdƌƵƐƚ&ƵŶĚ
dŚĞĨƵŶĚĂĐĐŽƵŶƚƐĨŽƌƚŚĞƉƌŽĐĞĞĚƐŽĨĂǁŝůů͕ǁŚŝĐŚ
ĚŝƌĞĐƚƐƚŚĂƚƚŚĞƉƌŽĐĞĞĚƐďĞƵƐĞĚĨŽƌƉƵďůŝĐ
ƉƵƌƉŽƐĞƐƌĞůĂƚĞĚƚŽƚŚĞƌĞĐŽŐŶŝƚŝŽŶŽĨĨŽƐƚĞƌ
ƉĂƌĞŶƚƐ͘dŚĞĚĞƉĂƌƚŵĞŶƚĞǆƉĞŶĚƐŽŶůǇƚŚĞŝŶƚĞƌĞƐƚ
ŽŶƚŚĞĂĐĐŽƵŶƚ͘ǀĞƌǇĨĞǁǇĞĂƌƐǁŚĞŶƚŚĞŝŶƚĞƌĞƐƚ
ƐƵĨĨŝĐŝĞŶƚůǇĂĐĐƵŵƵůĂƚĞƐ͕ƚŚĞĚĞƉĂƌƚŵĞŶƚŚŽƐƚƐĂŶ
ĞǀĞŶƚŚŽŶŽƌŝŶŐĨŽƐƚĞƌƉĂƌĞŶƚƐ͘

hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌWĂƚŝĞŶƚĐĐŽƵŶƚ
dŚĞĨƵŶĚŚŽůĚƐĂƐƐĞƚƐďĞůŽŶŐŝŶŐƚŽƌĞƐŝĚĞŶƚƐĂƚƚŚĞ
ĐĞŶƚĞƌ͘ĐĐŽƵŶƚĨƵŶĚƐĂƌĞƐƉĞŶƚĂƐĚŝƌĞĐƚĞĚďǇƚŚĞ
ĐůŝĞŶƚƐŽƌƚŚĞŝƌŐƵĂƌĚŝĂŶƐ͘

hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůWĂƚŝĞŶƚdƌƵƐƚ&ƵŶĚ
dŚĞĨƵŶĚŚŽůĚƐĂƐƐĞƚƐďĞůŽŶŐŝŶŐƚŽƌĞƐŝĚĞŶƚƐĂƚƚŚĞ
ŚŽƐƉŝƚĂů͘ĐĐŽƵŶƚĨƵŶĚƐĂƌĞƐƉĞŶƚĂƐĚŝƌĞĐƚĞĚďǇƚŚĞ
ĐůŝĞŶƚƐŽƌƚŚĞŝƌŐƵĂƌĚŝĂŶƐ͘


tKZ<&KZ^Zs/^
dŚĞĞƉĂƌƚŵĞŶƚŽĨtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ;t^Ϳ
ĂĚŵŝŶŝƐƚĞƌƐƚŚĞĨŽůůŽǁŝŶŐŵĂũŽƌƉƌŽŐƌĂŵƐ͗
x :ŽďƉůĂĐĞŵĞŶƚ͖
x :ŽďƚƌĂŝŶŝŶŐ͖
x hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ͖
x >ĂďŽƌŵĂƌŬĞƚŝŶĨŽƌŵĂƚŝŽŶ͖
x hƚĂŚ^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ;h^KZͿ͖
x dĞŵƉŽƌĂƌǇƐƐŝƐƚĂŶĐĞĨŽƌEĞĞĚǇ&ĂŵŝůŝĞƐ
;dE&Ϳ͖
x ^ƵƉƉůĞŵĞŶƚĂůEƵƚƌŝƚŝŽŶƐƐŝƐƚĂŶĐĞWƌŽŐƌĂŵ
;^EW͕Žƌ&ŽŽĚ^ƚĂŵƉƐͿ͖
x ŚŝůĚĐĂƌĞ͖ĂŶĚ
x ůŝŐŝďŝůŝƚǇƐĞƌǀŝĐĞƐĨŽƌƉƌŽŐƌĂŵƐŝŶĐůƵĚŝŶŐ
DĞĚŝĐĂŝĚ͕ƚŚĞŚŝůĚƌĞŶ͛Ɛ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞ
WƌŽŐƌĂŵ;,/WͿ͕^EW͕ĂŶĚŽƚŚĞƌƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ
ĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶĂƐĂŶƵƉĚĂƚĞƚŽ
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tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐΖĐŽƐƚĂůůŽĐĂƚŝŽŶŵŽĚĞů͘dŚĞƐĞ
ĐŚĂŶŐĞƐŝŶĐƌĞĂƐĞƚŚĞĚĞƉĂƌƚŵĞŶƚΖƐĂƵƚŚŽƌŝƚǇƚŽ
ƐƉĞŶĚĨƌŽŵǀĂƌŝŽƵƐƐƉĞĐŝĂůƌĞǀĞŶƵĞĂŶĚĞŶƚĞƌƉƌŝƐĞ
ĂĐĐŽƵŶƚƐƚŽĐŽǀĞƌƚŚĞĐŽƐƚŽĨĂĚŵŝŶŝƐƚƌĂƚŝǀĞ
ĞǆƉĞŶƐĞƐ͘ůůĂůůŽĐĂƚŝŽŶƐǁĞƌĞŵĂĚĞŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵĂŶĚŽŶŐŽŝŶŐŝŶ&zϮϬϮϬ͗
x ,ŽŵĞůĞƐƐ,ŽƵƐŝŶŐZĞĨŽƌŵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚͲͲ
Ψϱϵ͕ϱϬϬƚŽƚĂůŝŶĐƌĞĂƐĞŝŶƐƉĞŶĚŝŶŐĂƵƚŚŽƌŝƚǇ
ĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞĨƌŽŵƚŚŝƐĨƵŶĚ͖ΨϮϬ͕ϬϬϬƚŽ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ͖ΨϱϬϬƚŽƚŚĞ^ƚĂƚĞKĨĨŝĐĞŽĨ
ZĞŚĂďŝůŝƚĂƚŝŽŶ͖Ψϯϴ͕ϬϬϬƚŽKƉĞƌĂƚŝŽŶƐĂŶĚ
WŽůŝĐǇ͖ĂŶĚΨϭ͕ϬϬϬƚŽhŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ͖
x ,ŽƵƐŝŶŐKƉƉŽƌƚƵŶŝƚŝĞƐĨŽƌ>Žǁ/ŶĐŽŵĞ
,ŽƵƐĞŚŽůĚƐͲͲΨϱϬϵ͕ϬϬϬƚŽƚĂůŝŶĐƌĞĂƐĞŝŶ
ƐƉĞŶĚŝŶŐĂƵƚŚŽƌŝƚǇĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞĨƌŽŵƚŚŝƐ
ĨƵŶĚ͖Ψϱ͕ϬϬϬƚŽĚŵŝŶŝƐƚƌĂƚŝŽŶ͖ΨϱϬϬ͕ϬϬϬƚŽ
,ŽƵƐŝŶŐĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ͖ΨϮ͕ϬϬϬ
ƚŽKƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ͖Ψϭ͕ϬϬϬƚŽ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ͖ĂŶĚΨϭ͕ϬϬϬƚŽƚŚĞ
^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ͖
x EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚͲͲΨϲϮ͕ϬϬϬƚŽƚĂů
ŝŶĐƌĞĂƐĞŝŶƐƉĞŶĚŝŶŐĂƵƚŚŽƌŝƚǇĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞ
ĨƌŽŵƚŚŝƐĨƵŶĚ͖ΨϲϬ͕ϱϬϬƚŽ,ŽƵƐŝŶŐĂŶĚ
ŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ͖ĂŶĚΨϭ͕ϱϬϬƚŽ
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ͖
x KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐ>ŽĂŶ&ƵŶĚͲͲΨϱϬϵ͕ϬϬϬ
ƚŽƚĂůŝŶĐƌĞĂƐĞŝŶƐƉĞŶĚŝŶŐĂƵƚŚŽƌŝƚǇ
ĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞĨƌŽŵƚŚŝƐĨƵŶĚ͖Ψϱ͕ϬϬϬƚŽ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ͖ΨϱϬϬ͕ϬϬϬƚŽ,ŽƵƐŝŶŐĂŶĚ
ŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ͖ΨϮ͕ϬϬϬƚŽKƉĞƌĂƚŝŽŶƐ
ĂŶĚWŽůŝĐǇ͖Ψϭ͕ϬϬϬƚŽƚŚĞ^ƚĂƚĞKĨĨŝĐĞŽĨ
ZĞŚĂďŝůŝƚĂƚŝŽŶ͖ĂŶĚΨϭ͕ϬϬϬƚŽhŶĞŵƉůŽǇŵĞŶƚ
/ŶƐƵƌĂŶĐĞ͖
x KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐdƌƵƐƚ&ƵŶĚʹ&ĞĚĞƌĂů
,ŽŵĞ/ŶĐŽŵĞͲͲΨϱϬϵ͕ϬϬϬƚŽƚĂůŝŶĐƌĞĂƐĞŝŶ
ƐƉĞŶĚŝŶŐĂƵƚŚŽƌŝƚǇĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞĨƌŽŵƚŚŝƐ
ĨƵŶĚ͖Ψϱ͕ϬϬϬƚŽĚŵŝŶŝƐƚƌĂƚŝŽŶ͖ΨϱϬϬ͕ϬϬϬƚŽ
,ŽƵƐŝŶŐĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ͖ΨϮ͕ϬϬϬ
ƚŽKƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ͖Ψϭ͕ϬϬϬƚŽƚŚĞ^ƚĂƚĞ
KĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ͖ĂŶĚΨϭ͕ϬϬϬƚŽ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ͖
x KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐdƌƵƐƚ&ƵŶĚʹ>Žǁ/ŶĐŽŵĞ
,ŽƵƐŝŶŐͲͲΨϱϬϵ͕ϬϬϬƚŽƚĂůŝŶĐƌĞĂƐĞŝŶƐƉĞŶĚŝŶŐ
ĂƵƚŚŽƌŝƚǇĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞĨƌŽŵƚŚŝƐĨƵŶĚ͖
Ψϱ͕ϬϬϬƚŽĚŵŝŶŝƐƚƌĂƚŝŽŶ͖ΨϱϬϬ͕ϬϬϬƚŽ,ŽƵƐŝŶŐ
ĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ͖ΨϮ͕ϬϬϬƚŽ
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KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ͖Ψϭ͕ϬϬϬƚŽƚŚĞ^ƚĂƚĞ
KĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ͖ĂŶĚΨϭ͕ϬϬϬƚŽ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ͖
KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐdƌƵƐƚ&ƵŶĚʹ>Žǁ/ŶĐŽŵĞ
,ŽƵƐŝŶŐWƌŽŐƌĂŵ/ŶĐŽŵĞͲͲΨϭ͕ϳϬϬƚŽƚĂů
ŝŶĐƌĞĂƐĞŝŶƐƉĞŶĚŝŶŐĂƵƚŚŽƌŝƚǇĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞ
ĨƌŽŵƚŚŝƐĨƵŶĚ͖ΨϳϬϬƚŽĚŵŝŶŝƐƚƌĂƚŝŽŶ͖ĂŶĚ
Ψϭ͕ϬϬϬƚŽKƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ͖
WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚ>ŽĂŶ&ƵŶĚͲͲ
ΨϮϱϰ͕ϯϬϬƚŽƚĂůŝŶĐƌĞĂƐĞŝŶƐƉĞŶĚŝŶŐĂƵƚŚŽƌŝƚǇ
ĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞĨƌŽŵƚŚŝƐĨƵŶĚ͖ΨϮϱϬ͕ϬϬϬƚŽ
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ͖Ψϭ͕ϯϬϬƚŽƚŚĞ^ƚĂƚĞ
KĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ͖ĂŶĚΨϯ͕ϬϬϬƚŽ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ͖
YƵĂůŝĨŝĞĚŵĞƌŐĞŶĐǇ&ŽŽĚŐĞŶĐŝĞƐ&ƵŶĚͲͲ
Ψϯϵ͕ϱϬϬƚŽƚĂůŝŶĐƌĞĂƐĞŝŶƐƉĞŶĚŝŶŐĂƵƚŚŽƌŝƚǇ
ĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞĨƌŽŵƚŚŝƐĨƵŶĚ͖ΨϮ͕ϱϬϬƚŽ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ͖ĂŶĚΨϯϳ͕ϬϬϬƚŽ,ŽƵƐŝŶŐĂŶĚ
ŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ͖ĂŶĚ
hŝŶƚĂŚĂƐŝŶZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚͲͲΨϮϯ͕ϱϬϬƚŽƚĂů
ŝŶĐƌĞĂƐĞŝŶƐƉĞŶĚŝŶŐĂƵƚŚŽƌŝƚǇĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞ
ĨƌŽŵƚŚŝƐĨƵŶĚ͖ΨϮϯ͕ϱϬϬƚŽ,ŽƵƐŝŶŐĂŶĚ
ŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ͘


/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐ
ĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ^ƉĞĐŝĂůĚŵŝŶŝƐƚƌĂƚŝǀĞǆƉĞŶƐĞĐĐŽƵŶƚ;^Ϳ
ͲͲΨϯ͘ϮϱŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨƌŽŵƌĞƐƚƌŝĐƚĞĚ
ĂĐĐŽƵŶƚ͖ƉƌŽǀŝĚĞƐĂƵƚŚŽƌŝǌĂƚŝŽŶƚŽƵƐĞŝŶƚĞƌĞƐƚ
ĂŶĚƉĞŶĂůƚŝĞƐĐŽůůĞĐƚĞĚŝŶĂƐƐŽĐŝĂƚŝŽŶǁŝƚŚ
ƵŶĞŵƉůŽǇŵĞŶƚĨŽƌĐŽůůĞĐƚŝŽŶĐŽƐƚƐĂŶĚũŽďͲ
ĐƌĞĂƚŝŶŐĂĐƚŝǀŝƚŝĞƐĂĚŵŝŶŝƐƚƌĂƚŝŽŶĂŶĚƐƵƉƉŽƌƚ͖
Ψϲϰ͕ϭϬϬƚŽĚŵŝŶŝƐƚƌĂƚŝŽŶ͖Ψϭ͕ϳϬϬƚŽ^ƚĂƚĞ
KĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ͖ΨϮ͕ϯϳϭ͕ϱϬϬƚŽ
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ͖ĂŶĚΨϴϭϮ͕ϳϬϬƚŽ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ͖ĂŶĚ
x hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ^ǇƐƚĞŵ
DŽĚĞƌŶŝǌĂƚŝŽŶͲͲΨϯ͘ϮŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ
ĨĞĚĞƌĂůĨƵŶĚƐ͖ƉƌŽǀŝĚĞƐĂƵƚŚŽƌŝǌĂƚŝŽŶƚŽƐƉĞŶĚ
ĨĞĚĞƌĂůŵĞƌŝĐĂŶZĞĐŽǀĞƌǇĂŶĚZĞŝŶǀĞƐƚŵĞŶƚ
Đƚ;ZZͿĨƵŶĚƐĐƵƌƌĞŶƚůǇĚĞƉŽƐŝƚĞĚŝŶƚŚĞ
hŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŽŶƚŚĞ
ŵŽĚĞƌŶŝǌĂƚŝŽŶŽĨƚŚĞhŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ
ƚĞĐŚŶŽůŽŐǇƐǇƐƚĞŵ͖Ψϳϳ͕ϬϬϬƚŽĚŵŝŶŝƐƚƌĂƚŝŽŶ͖
Ψϭ͕ϯϬϬƚŽ^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ͖
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ΨϮ͕ϰϱϭ͕ϬϬϬ͘ϱŵŝůůŝŽŶƚŽKƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ͖
ĂŶĚΨϲϳϬ͕ϳϬϬƚŽhŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĚŝƌĞĐƚŝŶŐ
ƚŚĞĚŝǀŝƐŝŽŶƚŽ͗

hƐĞĨƵŶĚƐĨƌŽŵƚŚĞhŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ
&ƵŶĚĞǆĐůƵƐŝǀĞůǇĨŽƌƚŚĞhŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ
DŽĚĞƌŶŝǌĂƚŝŽŶƉƌŽũĞĐƚ͘;^͘͘Ϯ͕/ƚĞŵƐϭϵϳ͕ϮϬϬ͕ϮϬϭ͕
ĂŶĚϮϬϮͿ

ZĞƉŽƌƚŽŶƚŚĞƐƚĂƚƵƐŽĨĂůůƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĨƌŽŵ
ƚŚĞϮϬϭϴ^ŝŶŐůĞƵĚŝƚDĂŶĂŐĞŵĞŶƚ>ĞƚƚĞƌ͘;^͘͘Ϯ͕
/ƚĞŵϳϰͿ

ĚŵŝŶŝƐƚƌĂƚŝŽŶ
dŚĞĚŵŝŶŝƐƚƌĂƚŝŽŶůŝŶĞŝƚĞŵŝŶĐůƵĚĞƐƚŚĞǆĞĐƵƚŝǀĞ
ŝƌĞĐƚŽƌ͛ƐŽĨĨŝĐĞĂƐǁĞůůĂƐĂƵĚŝƚ͕ŚƵŵĂŶƌĞƐŽƵƌĐĞƐ͕
ďƵĚŐĞƚ͕ĂŶĚŽƚŚĞƌĂĚŵŝŶŝƐƚƌĂƚŝǀĞĨƵŶĐƚŝŽŶƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĚŝƌĞĐƚŝŶŐ
ƚŚĞĚŝǀŝƐŝŽŶƚŽ͗

ZĞƉŽƌƚŽŶĂĐƵƌƌĞŶƚƚƌĂŝŶŝŶŐƉŝůŽƚƉƌŽŐƌĂŵĨŽƌŶŽŶͲ
ĐƵƐƚŽĚŝĂůƉĂƌĞŶƚƐ͕ŝŶĐŽŶũƵŶĐƚŝŽŶǁŝƚŚƚŚĞ
ĞƉĂƌƚŵĞŶƚŽĨ,ƵŵĂŶ^ĞƌǀŝĐĞƐ͘;^͘͘Ϯ͕/ƚĞŵϭϵϰͿ

ŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚĂƉŝƚĂůƵĚŐĞƚ
dŚĞŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚĂƉŝƚĂůƵĚŐĞƚ
ŝŶĐůƵĚĞƐƚŚĞWĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚ&ƵŶĚ͕
ǁŚŝĐŚŝƐƵƐĞĚƚŽŵŝƚŝŐĂƚĞƚŚĞŝŵƉĂĐƚƐŽĨŶŽŶͲŵĞƚĂůůŝĐ
ŵŝŶĞƌĂůĞǆƚƌĂĐƚŝŽŶ͘&ƵŶĚŝŶŐƐŽƵƌĐĞƐĨŽƌƚŚĞƉƌŽŐƌĂŵ
ĂƌĞŵŝŶĞƌĂůůĞĂƐĞƌŽǇĂůƚŝĞƐĂŶĚďŽŶƵƐƌĞǀĞŶƵĞƐ
ƌĞƚƵƌŶĞĚƚŽƚŚĞ^ƚĂƚĞďǇƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚ͘

'ĞŶĞƌĂůƐƐŝƐƚĂŶĐĞ
'ĞŶĞƌĂůƐƐŝƐƚĂŶĐĞŝƐĂƐƚĂƚĞͲĨƵŶĚĞĚƉƌŽŐƌĂŵƚŚĂƚ
ƉƌŽǀŝĚĞƐƚŝŵĞͲůŝŵŝƚĞĚĨŝŶĂŶĐŝĂůĂƐƐŝƐƚĂŶĐĞƚŽĂĚƵůƚƐ
ǁŚŽĚŽŶŽƚŚĂǀĞĚĞƉĞŶĚĞŶƚĐŚŝůĚƌĞŶůŝǀŝŶŐǁŝƚŚ
ƚŚĞŵĂŶĚǁŚŽŚĂǀĞƉŚǇƐŝĐĂůŽƌŵĞŶƚĂůŚĞĂůƚŚ
ŝŵƉĂŝƌŵĞŶƚƐƚŚĂƚƉƌĞǀĞŶƚďĂƐŝĐǁŽƌŬĂĐƚŝǀŝƚŝĞƐŝŶĂŶǇ
ŽĐĐƵƉĂƚŝŽŶ͘

,ŽƵƐŝŶŐĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ
dŚĞ,ŽƵƐŝŶŐĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚŝǀŝƐŝŽŶ
ĞŶŚĂŶĐĞƐƋƵĂůŝƚǇŽĨůŝĨĞĨŽƌhƚĂŚĐŝƚŝǌĞŶƐƚŚƌŽƵŐŚ

ĚĞǀĞůŽƉŵĞŶƚŽĨĐŽŵŵƵŶŝƚǇŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕
ĂĨĨŽƌĚĂďůĞŚŽƵƐŝŶŐĂŶĚůŽĐĂůƐĞƌǀŝĐĞƉƌŽŐƌĂŵƐ͘dŚĞ
ĚŝǀŝƐŝŽŶŵĂŶĂŐĞƐĂĐĂƉŝƚĂůďƵĚŐĞƚĂŶĚƉƌŽǀŝĚĞƐ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞƐƵƉƉŽƌƚĂŶĚƉƌŽŐƌĂŵŵĂƚŝĐŽǀĞƌƐŝŐŚƚ
ƚŽŵĂŶǇďŽĂƌĚƐĂŶĚĐŽŵŵŝƚƚĞĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x >ĂŶƚĞƌŶ,ŽƵƐĞͲͲΨϯϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͖ĨƵŶĚƐǁŝůů
ďĞƵƐĞĚĨŽƌŽƉĞƌĂƚŝŽŶĐŽƐƚƐĂŶĚƐĂĨĞƚǇĂŶĚ
ƐĞĐƵƌŝƚǇƵƉŐƌĂĚĞƐĨŽƌƚŚĞŚŽŵĞůĞƐƐƉŽƉƵůĂƚŝŽŶ
ŝŶŶŽƌƚŚĞƌŶhƚĂŚ͖
x dŚĞ^ǁŝƚĐŚƉŽŝŶƚŽŵŵƵŶŝƚǇ,ŽŵĞůĞƐƐZĞƐŽƵƌĐĞ
ĞŶƚĞƌͲͲΨϯϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ͖ĨƵŶĚƐǁŝůůŚĞůƉ
ƐƵƉƉŽƌƚŽŶŐŽŝŶŐĞĨĨŽƌƚƐƚŽƉƌŽǀŝĚĞŚŽƵƐŝŶŐ͕
ĨŽŽĚ͕ĂŶĚƚƌĂŝŶŝŶŐĨŽƌƚŚĞŚŽŵĞůĞƐƐƉŽƉƵůĂƚŝŽŶ
ŝŶtĂƐŚŝŶŐƚŽŶŽƵŶƚǇ͖
x hŶŝƚĞĚtĂǇŽĨEŽƌƚŚĞƌŶhƚĂŚŽŵŵƵŶŝƚǇ
ZĞƐŽƵƌĐĞƵŝůĚŝŶŐͲͲΨϮϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞƚŽ
ĐŽŵƉůĞƚĞƚŚĞƉƵƌĐŚĂƐĞŽĨƚŚĞĨĂĐŝůŝƚǇ͖
x hƚĂŚtĞĂƚŚĞƌŝǌĂƚŝŽŶƐƐŝƐƚĂŶĐĞWƌŽŐƌĂŵͲͲΨϭ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞĨŽƌĂƐƐŝƐƚĂŶĐĞƚŽůŽǁͲŝŶĐŽŵĞ
ĨĂŵŝůŝĞƐƌĞůĂƚĞĚƚŽŚŽŵĞǁĞĂƚŚĞƌŝǌĂƚŝŽŶĂŶĚ
ĞŶĞƌŐǇĞĨĨŝĐŝĞŶĐǇ͖
x ,͘͘ϮϬϯ͕Η,ŽŵĞůĞƐƐ^ŚĞůƚĞƌ&ƵŶĚŝŶŐZĞǀŝƐŝŽŶƐ͟
ͲͲΨϭϬϭ͕ϯϬϬŽŶĞͲƚŝŵĞĂŶĚ;Ψϭϵϴ͕ϮϬϬͿŽŶŐŽŝŶŐ
ƌĞƐƚƌŝĐƚĞĚƌĞǀĞŶƵĞƚŽƚŚĞ,ŽŵĞůĞƐƐ^ŚĞůƚĞƌ
ŝƚŝĞƐDŝƚŝŐĂƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ͕ĚƵĞƚŽ
ĐŚĂŶŐĞƐŝŶĞůŝŐŝďŝůŝƚǇĨŽƌĨƵŶĚƐĂŶĚƌĞƋƵŝƌĞŵĞŶƚƐ
ĨŽƌĐŽƵŶƚŝĞƐƚŽĐŽŶƚƌŝďƵƚĞƚĂǆƌĞǀĞŶƵĞ͖ĂŶĚ
x ,͘͘Ϯϯ͕͞KĨĨŝĐĞŽĨĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚ
ŵĞŶĚŵĞŶƚƐ͟;ϮϬϭϴ'ĞŶĞƌĂů^ĞƐƐŝŽŶͿͲͲ
ΨϭϮϭ͕ϳϬϬƚƌĂŶƐĨĞƌŽĨƉƌŝǀĂƚĞĂĐƚŝǀŝƚǇďŽŶĚ
ďĂůĂŶĐĞƚŽƚŚĞĞƉĂƌƚŵĞŶƚŽĨtŽƌŬĨŽƌĐĞ
^ĞƌǀŝĐĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĚŝƌĞĐƚŝŶŐ
ƚŚĞĚŝǀŝƐŝŽŶƚŽ͗

WƵďůŝƐŚŽŶůŝŶĞ,h;h͘^͘ĞƉĂƌƚŵĞŶƚŽĨ,ŽƵƐŝŶŐĂŶĚ
hƌďĂŶĞǀĞůŽƉŵĞŶƚͿĨĞĚĞƌĂůŽƵƚĐŽŵĞŵĞĂƐƵƌĞƐ͘
;^͘͘Ϯ͕/ƚĞŵϭϵϴͿ

ZĞƉŽƌƚŽŶƚŚĞƐƚĂƚƵƐŽĨĂůůƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĨƌŽŵ
ƚŚĞKĨĨŝĐĞŽĨƚŚĞ>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ'ĞŶĞƌĂů͛Ɛ
WĞƌĨŽƌŵĂŶĐĞƵĚŝƚŽĨhƚĂŚ͛Ɛ,ŽŵĞůĞƐƐ^ĞƌǀŝĐĞƐ͘;^͘͘
Ϯ͕/ƚĞŵϳϮͿ
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ƉƉƌŽǀĞƚŚĞƉƌŝŽƌŝƚŝǌĞĚůŝƐƚŽĨ,ŽŵĞůĞƐƐ^ŚĞůƚĞƌŝƚŝĞƐ
DŝƚŝŐĂƚŝŽŶWƌŽŐƌĂŵŐƌĂŶƚƌĞƋƵĞƐƚƐĂƐƐƵďŵŝƚƚĞĚďǇ
ƚŚĞ^ƚĂƚĞ,ŽŵĞůĞƐƐŽŽƌĚŝŶĂƚŝŶŐŽŵŵŝƚƚĞĞ͘;^͘͘Ϯ͕
/ƚĞŵϭϵϴͿ

EƵƚƌŝƚŝŽŶƐƐŝƐƚĂŶĐĞ^EW
dŚŝƐEƵƚƌŝƚŝŽŶƐƐŝƐƚĂŶĐĞʹ^EWůŝŶĞŝƚĞŵƚƌĂĐŬƐƚŚĞ
ƉĂƐƐͲƚŚƌŽƵŐŚŽĨĨĞĚĞƌĂůŶƵƚƌŝƚŝŽŶĂƐƐŝƐƚĂŶĐĞďĞŶĞĨŝƚƐ͕
ĂůƐŽŬŶŽǁŶĂƐĨŽŽĚƐƚĂŵƉƐ͕ƚŽĞůŝŐŝďůĞĨĂŵŝůŝĞƐĂŶĚ
ŝŶĚŝǀŝĚƵĂůƐŝŶhƚĂŚ͘

KĨĨŝĐĞŽĨŚŝůĚĂƌĞ
dŚĞŚŝůĚĂƌĞƉƌŽŐƌĂŵŽƉĞƌĂƚĞƐƚŽŚĞůƉΗƉƌŽǀŝĚĞ
ůŽǁͲŝŶĐŽŵĞĨĂŵŝůŝĞƐǁŝƚŚƚŚĞĨŝŶĂŶĐŝĂůƌĞƐŽƵƌĐĞƐƚŽ
ĨŝŶĚĂŶĚĂĨĨŽƌĚƋƵĂůŝƚǇĐŚŝůĚĐĂƌĞĨŽƌƚŚĞŝƌĐŚŝůĚƌĞŶ͘Η
ĚĚŝƚŝŽŶĂůůǇ͕ƚŚĞƉƌŽŐƌĂŵŽƉĞƌĂƚĞƐƚŽĞŶŚĂŶĐĞƚŚĞ
ƋƵĂůŝƚǇĂŶĚŝŶĐƌĞĂƐĞƚŚĞƐƵƉƉůǇŽĨĐŚŝůĚĐĂƌĞ͖
ŝŶĐƌĞĂƐĞƚŚĞĂǀĂŝůĂďŝůŝƚǇŽĨĞĂƌůǇĐŚŝůĚŚŽŽĚ
ĚĞǀĞůŽƉŵĞŶƚƚƌĂŝŶŝŶŐ͖ĂŶĚĞŶƐƵƌĞƚŚĞƉƌŽǀŝƐŝŽŶŽĨ
ďĞĨŽƌĞĂŶĚĂĨƚĞƌƐĐŚŽŽůĐĂƌĞƐĞƌǀŝĐĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ŽŶƐŽůŝĚĂƚĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞŝŶƚŽƚŚĞ
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇůŝŶĞŝƚĞŵͲͲ;ΨϮϬϱ͕ϭϬϬͿ
ĨƌŽŵKĨĨŝĐĞŽĨŚŝůĚĂƌĞ͖ΨϮϬϱ͕ϭϬϬƚŽ
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ͖ĂŶĚ
x ^͘͘ϮϬϮ͕ΗĨƚĞƌ^ĐŚŽŽůWƌŽŐƌĂŵŵĞŶĚŵĞŶƚƐΗ
ͲͲΨϭϮϱ͕ϬϬϬŽŶŐŽŝŶŐ'ĞŶĞƌĂů&ƵŶĚ͖ĨƵŶĚƐƵƐĞĚ
ƚŽŝŵƉůĞŵĞŶƚ͕ŝŶĐŽŶũƵŶĐƚŝŽŶǁŝƚŚƚŚĞ^ƚĂƚĞ
ŽĂƌĚŽĨĚƵĐĂƚŝŽŶ͕ƚŚĞĚƵĐĂƚŝŽŶĂů
/ŵƉƌŽǀĞŵĞŶƚKƉƉŽƌƚƵŶŝƚŝĞƐKƵƚƐŝĚĞŽĨƚŚĞ
ZĞŐƵůĂƌ^ĐŚŽŽůĂǇ'ƌĂŶƚWƌŽŐƌĂŵ͘

KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞ
dŚĞKƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞůŝŶĞŝƚĞŵĐŽŶƚĂŝŶƐĨƵŶĚŝŶŐ
ĨŽƌŽďũĞĐƚŝǀĞƐƌĞůĂƚĞĚƚŽĂŝĚŝŶŐƚŚĞŚŽŵĞůĞƐƐ
ƉŽƉƵůĂƚŝŽŶ͘^ƉĞĐŝĨŝĐĂůůǇ͕ĨƵŶĚƐŵĂǇďĞƵƐĞĚĨŽƌ
ƉƵƌƉŽƐĞƐŽĨΗůĂǁĞŶĨŽƌĐĞŵĞŶƚ͕ĂĚũƵĚŝĐĂƚŝŽŶ͕
ĐŽƌƌĞĐƚŝŽŶƐ͕ĂŶĚƉƌŽǀŝĚŝŶŐĂŶĚĂĚĚƌĞƐƐŝŶŐƐĞƌǀŝĐĞƐ
ĨŽƌŚŽŵĞůĞƐƐŝŶĚŝǀŝĚƵĂůƐĂŶĚĨĂŵŝůŝĞƐΗ;,͘͘ϭϬϬϭ͕
ΗKƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞ&ƵŶĚŝŶŐŵĞŶĚŵĞŶƚƐ͕ΗϮϬϭϳ
&ŝƌƐƚ^ƉĞĐŝĂů^ĞƐƐŝŽŶͿ͘&ƵŶĚŝŶŐŝŶƚŚŝƐƉƌŽŐƌĂŵŵĂǇ
ďĞƚƌĂŶƐĨĞƌƌĞĚƚŽĂŶŽƚŚĞƌĚĞƉĂƌƚŵĞŶƚ͕ĂŐĞŶĐǇ͕
ŝŶƐƚŝƚƵƚŝŽŶ͕ŽƌĚŝǀŝƐŝŽŶƚŽƐƵƉƉŽƌƚƚŚĞƐĞĨƵŶĐƚŝŽŶƐ͘


































KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ
dŚĞKƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇůŝŶĞŝƚĞŵŝŶĐůƵĚĞƐ͗
x ŚŝůĚĂƌĞƐƐŝƐƚĂŶĐĞ͖
x ůŝŐŝďŝůŝƚǇ^ĞƌǀŝĐĞƐ͖
x ^ƵƉƉůĞŵĞŶƚĂůEƵƚƌŝƚŝŽŶƐƐŝƐƚĂŶĐĞWƌŽŐƌĂŵ
;^EWͿ͖
x dĞŵƉŽƌĂƌǇƐƐŝƐƚĂŶĐĞĨŽƌEĞĞĚǇ&ĂŵŝůŝĞƐ
;dE&Ϳ͖
x ŵƉůŽǇŵĞŶƚĂŶĚƚƌĂŝŶŝŶŐ͖
x tŽƌŬĨŽƌĐĞ/ŶǀĞƐƚŵĞŶƚĐƚ͖
x tŽƌŬĨŽƌĐĞZĞƐĞĂƌĐŚĂŶĚŶĂůǇƐŝƐŝǀŝƐŝŽŶ͖ĂŶĚ
x KƚŚĞƌƐŵĂůůĞƌƉƌŽŐƌĂŵƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ^͘͘ϭϲϲ͕͞^ĐŚŽŽůZĞĂĚŝŶĞƐƐŵĞŶĚŵĞŶƚƐ͟ͲͲ
Ψϲ͘ϬŵŝůůŝŽŶƚŽĂǁĂƌĚŐƌĂŶƚƐĂŶĚƉĂǇƌĞƐƵůƚƐͲ
ďĂƐĞĚĐŽŶƚƌĂĐƚƐĨŽƌŚŝŐŚͲƋƵĂůŝƚǇƉƌĞƐĐŚŽŽů
ƉƌŽŐƌĂŵƐƚŚƌŽƵŐŚƚŚĞ^ĐŚŽŽůZĞĂĚŝŶĞƐƐŽĂƌĚ͖
x /Z>^^Ăůƚ>ĂŬĞ/ŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůWŽǀĞƌƚǇ
ZĞĚƵĐƚŝŽŶ/ŶŝƚŝĂƚŝǀĞͲͲΨϱϭ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌ
ƉƌŽŐƌĂŵĂĚŵŝŶŝƐƚƌĂƚŝŽŶĐŽƐƚƐ͖
x ŽŶƐŽůŝĚĂƚŝŽŶŽĨĨĂĐŝůŝƚŝĞƐƐĂǀŝŶŐƐͲͲ;ΨϲϬ͕ϴϬϬͿ
ĚƵĞƚŽůŽǁĞƌĨĂĐŝůŝƚǇĐŽƐƚƐĨŽůůŽǁŝŶŐ
ĐŽŶƐŽůŝĚĂƚŝŽŶŽĨ^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ
ĂŶĚŵƉůŽǇŵĞŶƚĞŶƚĞƌĨĂĐŝůŝƚŝĞƐ͖
x /ŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůƉŽǀĞƌƚǇŐƌĂŶƚƐͲͲΨϱϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞƚŽĨƵŶĚĂĚĚŝƚŝŽŶĂůĐŽƵŶƚǇŐƌĂŶƚƐĨŽƌ
ƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůƉŽǀĞƌƚǇ
ƌĞĚƵĐƚŝŽŶƉůĂŶƐ͖
x KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞ͗ŝŐŶŝƚǇŽĨtŽƌŬͲͲ
ΨϯϴϬ͕ϬϬϬĨŽƌĞŵƉůŽǇŵĞŶƚĐĂƐĞŵĂŶĂŐĞŵĞŶƚ
ƐĞƌǀŝĐĞƐĨŽƌŚŽŵĞůĞƐƐƉŽƉƵůĂƚŝŽŶƐ͖ĂŶĚ
x ,͘͘ϮϴϬ͕͞ƉƉƌĞŶƚŝĐĞƐŚŝƉKƉƉŽƌƚƵŶŝƚǇ
ǁĂƌĞŶĞƐƐ͟ͲͲΨϭϮϴ͕ϴϬϬĨŽƌƚŚĞĞƐƚĂďůŝƐŚŵĞŶƚ
ŽĨĂŽŵŵŝƐƐŝŽŶĞƌŽĨƉƉƌĞŶƚŝĐĞƐŚŝƉWƌŽŐƌĂŵƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĚŝƌĞĐƚŝŶŐ
ƚŚĞĚŝǀŝƐŝŽŶƚŽ͗

ZĞƉŽƌƚŽŶƚŚĞƐƚĂƚƵƐŽĨĂůůƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĨƌŽŵ
ƚŚĞKĨĨŝĐĞŽĨƚŚĞ>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ'ĞŶĞƌĂů͛Ɛ
WĞƌĨŽƌŵĂŶĐĞƵĚŝƚŽĨhƚĂŚ͛ƐdĞŵƉŽƌĂƌǇƐƐŝƐƚĂŶĐĞ
ĨŽƌEĞĞĚǇ&ĂŵŝůŝĞƐ;dE&ͿWƌŽŐƌĂŵ͘;^͘͘Ϯ͕/ƚĞŵϳϰͿ
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hƐĞƚŚĞŽŶŐŽŝŶŐĂƉƉƌŽƉƌŝĂƚŝŽŶƚŽƚŚĞ^ĐŚŽŽů
ZĞĂĚŝŶĞƐƐŽĂƌĚĨŽƌĂǁĂƌĚŝŶŐŐƌĂŶƚƐĂŶĚƉĂǇŵĞŶƚ
ŽĨƌĞƐƵůƚƐͲďĂƐĞĚĐŽŶƚƌĂĐƚƐĨŽƌŚŝŐŚͲƋƵĂůŝƚǇƉƌĞƐĐŚŽŽů
ƉƌŽŐƌĂŵƐ͘;^͘͘ϭϲϲ͕^ĞĐƚŝŽŶϮϮ͕/ƚĞŵϭͿ

^ƉĞĐŝĂů^ĞƌǀŝĐĞŝƐƚƌŝĐƚƐ
ĐĐŽƌĚŝŶŐƚŽhϱϵͲϮϭͲϮ͕ƚŚĞĞƉĂƌƚŵĞŶƚŽĨ
tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐŝƐƚŽĚŝƐƚƌŝďƵƚĞĨƵŶĚŝŶŐƚŽƐƉĞĐŝĂů
ƐĞƌǀŝĐĞĚŝƐƚƌŝĐƚƐŝŶĐŽƵŶƚŝĞƐŽĨƚŚĞƚŚŝƌĚ͕ĨŽƵƌƚŚ͕ĨŝĨƚŚ͕
ŽƌƐŝǆƚŚĐůĂƐƐǁŚŝĐŚĂƌĞƐŝŐŶŝĨŝĐĂŶƚůǇŝŵƉĂĐƚĞĚďǇƚŚĞ
ĚĞǀĞůŽƉŵĞŶƚŽĨŵŝŶĞƌĂůƐ͘,ĂůĨŽĨƚŚĞĨƵŶĚƐĂƌĞ
ĚŝƐƚƌŝďƵƚĞĚĞƋƵĂůůǇĂŵŽŶŐƚŚĞϭϭĐŽƵŶƚǇƐƉĞĐŝĂů
ƐĞƌǀŝĐĞĚŝƐƚƌŝĐƚƐ͖ƚŚĞŽƚŚĞƌŚĂůĨŝƐĚŝƐƚƌŝďƵƚĞĚ
ƉƌŽƉŽƌƚŝŽŶĂƚĞůǇďĂƐĞĚŽŶƉŽƉƵůĂƚŝŽŶ͘

hƚĂŚ^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ
dŚĞĞƉĂƌƚŵĞŶƚŽĨtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐŽǀĞƌƐĞĞƐƚŚĞ
hƚĂŚ^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ;h^KZͿĂƐŽĨ
&zϮϬϭϳ͘h^KZŽƉĞƌĂƚĞƐƉƌŽŐƌĂŵƐĚĞƐŝŐŶĞĚƚŽŚĞůƉ
ƉĞŽƉůĞǁŝƚŚĚŝƐĂďŝůŝƚŝĞƐƉƌĞƉĂƌĞĨŽƌ͕ŽďƚĂŝŶ͕ĂŶĚ
ŵĂŝŶƚĂŝŶĞŵƉůŽǇŵĞŶƚ͕ĂŶĚƚŽŝŶĐƌĞĂƐĞƚŚĞŝƌ
ŝŶĚĞƉĞŶĚĞŶĐĞ͘h^KZŝƐŽƌŐĂŶŝǌĞĚŝŶƚŽŽŶĞůŝŶĞŝƚĞŵ
ǁŝƚŚƚŚĞĨŽůůŽǁŝŶŐƉƌŽŐƌĂŵƐ͗
x ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌ͛ƐKĨĨŝĐĞ͖
x sŽĐĂƚŝŽŶĂůZĞŚĂďŝůŝƚĂƚŝŽŶ^ĞƌǀŝĐĞƐ͖
x ŝƐĂďŝůŝƚǇĞƚĞƌŵŝŶĂƚŝŽŶ^ĞƌǀŝĐĞƐ͖
x ^ĞƌǀŝĐĞƐƚŽƚŚĞĞĂĨĂŶĚ,ĂƌĚͲŽĨͲ,ĞĂƌŝŶŐ͖
x ^ĞƌǀŝĐĞƐƚŽƚŚĞůŝŶĚĂŶĚsŝƐƵĂůůǇ/ŵƉĂŝƌĞĚ͖ĂŶĚ
x ƐƉŝƌĞ'ƌĂŶƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚ
ĐŚĂŶŐĞ͗
x ƐƐŝƐƚŝǀĞdĞĐŚŶŽůŽŐǇĂŶĚƋƵŝƉŵĞŶƚͲͲΨϱϬϬ͕ϬϬϬ
ŽŶĞͲƚŝŵĞ͕ĨŽƌƚŚĞƉƵƌĐŚĂƐĞŽĨĂĚĚŝƚŝŽŶĂů
ĂƐƐŝƐƚŝǀĞƚĞĐŚŶŽůŽŐǇĂŶĚĞƋƵŝƉŵĞŶƚĨŽƌ
ŝŶĚŝǀŝĚƵĂůƐǁŝƚŚĚŝƐĂďŝůŝƚŝĞƐ͘

hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞĚŵŝŶŝƐƚƌĂƚŝŽŶŽǀĞƌƐĞĞƐ
ƚŚĞŵĂŶĂŐĞŵĞŶƚŽĨƚŚĞhŶĞŵƉůŽǇŵĞŶƚ
ŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚĂŶĚĞŶƐƵƌĞƐĂůůƌƵůĞƐĂŶĚ
ƌĞŐƵůĂƚŝŽŶƐĂƌĞŵĞƚďǇĞŵƉůŽǇĞƌƐĂŶĚĞŵƉůŽǇĞĞƐĂƚ
ƚŚĞƐƚĂƚĞĂŶĚĨĞĚĞƌĂůůĞǀĞů͘




ŚŝůĚĂƌĞ&ƵŶĚ
dŚĞŚŝůĚĂƌĞ&ƵŶĚΖƐƉƵƌƉŽƐĞŝƐƚŽƐƵƉƉŽƌƚĐŚŝůĚ
ĐĂƌĞŝŶŝƚŝĂƚŝǀĞƐƚŽŝŵƉƌŽǀĞƋƵĂůŝƚǇ͕ĂĨĨŽƌĚĂďŝůŝƚǇ͕ĂŶĚ
ĂĐĐĞƐƐŝďŝůŝƚǇ͘dŚĞŵŽŶĞǇŝŶƚŚĞĨƵŶĚƉƌŝŵĂƌŝůǇĐŽŵĞƐ
ĨƌŽŵĚŽŶĂƚŝŽŶƐ͘

ĐŽŶŽŵŝĐZĞǀŝƚĂůŝǌĂƚŝŽŶĂŶĚ/ŶǀĞƐƚŵĞŶƚ&ƵŶĚ
dŚĞĨƵŶĚ͛ƐŵŝƐƐŝŽŶŝƐƚŽƌĞĐĞŝǀĞĂŶĚĚŝƐƚƌŝďƵƚĞĨƵŶĚƐ
ĨŽƌƉƌŽũĞĐƚƐƌĞůĂƚĞĚƚŽƚŚĞĂĐƋƵŝƐŝƚŝŽŶĚĞǀĞůŽƉŵĞŶƚ
ǁŽƌŬŽƌŶĞǁĐŽŶƐƚƌƵĐƚŝŽŶŽĨďƵŝůĚŝŶŐƐ
ƚŚĂƚŝŶĐůƵĚĞĂĨĨŽƌĚĂďůĞŚŽƵƐŝŶŐƵŶŝƚƐ͘

/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚ&ƵŶĚ
dŚĞĨƵŶĚƉƌŽǀŝĚĞƐĂůůŽĐĂƚŝŽŶŽĨŝŶƚĞƌĞƐƚĞĂƌŶĞĚĨŽƌ
ƉƌŽũĞĐƚƐĂŶĚƉƌŽŐƌĂŵƐďĞŶĞĨŝƚƚŝŶŐďůŝŶĚŝŶĚŝǀŝĚƵĂůƐ͕
ĂƐƐĞůĞĐƚĞĚƚŚƌŽƵŐŚĂƌĞƋƵĞƐƚĨŽƌƉƌŽƉŽƐĂůƉƌŽĐĞƐƐ
ĂŶĚĂƉƉƌŽǀĞĚďǇĂŶŽǀĞƌƐŝŐŚƚďŽĚǇ͘

/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚsĞŶĚŽƌ&ƵŶĚ
dŚĞĨƵŶĚƉƌŽǀŝĚĞƐŝŶĚŝǀŝĚƵĂůƐǁŚŽĂƌĞůĞŐĂůůǇďůŝŶĚ
ĨŝŶĂŶĐŝĂůĂƐƐŝƐƚĂŶĐĞƚŽĞƐƚĂďůŝƐŚĂŶĚŽƉĞƌĂƚĞ
ǀĞŶĚŝŶŐ͕ĐĂĨĞƚĞƌŝĂ͕ŽƌŐŝĨƚƐŚŽƉĞŶƚĞƌƉƌŝƐĞƐǁŝƚŚŝŶ
ƐƚĂƚĞŽƌĨĞĚĞƌĂůĨĂĐŝůŝƚŝĞƐ͘

/ŶƚĞƌŵŽƵŶƚĂŝŶtĞĂƚŚĞƌŝǌĂƚŝŽŶdƌĂŝŶŝŶŐ&ƵŶĚ
dŚĞƐĞĨƵŶĚƐĂƌĞĨŽƌƚŚĞĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ŽƉĞƌĂƚŝŽŶ͕
ŵĂŝŶƚĞŶĂŶĐĞ͕ĂŶĚƐƵƉƉŽƌƚŽĨƚŚĞtĞĂƚŚĞƌŝǌĂƚŝŽŶ
dƌĂŝŶŝŶŐĞŶƚĞƌ͘DŽŶĞǇŝŶƚŚĞĨƵŶĚŵĂǇĐŽŵĞĨƌŽŵ
ƉƌŝǀĂƚĞĐŽŶƚƌŝďƵƚŝŽŶƐ͕ĚŽŶĂƚŝŽŶƐ͕ŐƌĂŶƚƐ͕ĨĞĞƐ͕ĂŶǇ
ŵŽŶĞǇĂƉƉƌŽƉƌŝĂƚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞ͕ĂŶĚĞĂƌŶŝŶŐƐ
ŽŶĨƵŶĚŵŽŶĞǇ͘

EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
dŚĞEĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚĞǆŝƐƚƐƚŽŚĞůƉƚŚĞ
EĂǀĂũŽEĂƚŝŽŶZĞƐĞƌǀĂƚŝŽŶŝŶ^ĂŶ:ƵĂŶŽƵŶƚǇ͕hƚĂŚ
ǁŝƚŚĐĂƉŝƚĂůƉƌŽũĞĐƚƐ͕ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕ŚŽƵƐŝŶŐ
ƉƌŽũĞĐƚƐ͕ĞĚƵĐĂƚŝŽŶĂůĞŶĚŽǁŵĞŶƚƐ͕ĂŶĚƉƌŽŵŽƚŝŽŶ
ŽĨEĂǀĂũŽĐƵůƚƵƌĞ͘&ƵŶĚƐŵĂǇŶŽƚďĞƵƐĞĚĨŽƌŐĞŶĞƌĂů
ŽƉĞƌĂƚŝŶŐďƵĚŐĞƚƐŽĨĞůŝŐŝďůĞĞŶƚŝƚŝĞƐŶŽƌĨŽƌĐŽƐƚƐŽĨ
ƉƌŝǀĂƚĞďƵƐŝŶĞƐƐǀĞŶƚƵƌĞƐ͘ůŝŐŝďůĞĞŶƚŝƚŝĞƐŝŶĐůƵĚĞ
ƚŚĞEĂǀĂũŽEĂƚŝŽŶĂŶĚŝƚƐĚŝǀŝƐŝŽŶƐĂƐǁĞůůĂƐ
ŶŽŶƉƌŽĨŝƚŽƌŐĂŶŝǌĂƚŝŽŶƐƚŚĂƚŵĂǇďĞŝŵƉĂĐƚĞĚďǇ
ŵŝŶĞƌĂůƌĞƐŽƵƌĐĞĚĞǀĞůŽƉŵĞŶƚ͘

KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐ>ŽĂŶ&ƵŶĚ
dŚĞĨƵŶĚΖƐŵŝƐƐŝŽŶŝƐƚŽƐƵƉƉŽƌƚƋƵĂůŝƚǇĂĨĨŽƌĚĂďůĞ
ŚŽƵƐŝŶŐŽƉƚŝŽŶƐƚŚĂƚŵĞĞƚƚŚĞŶĞĞĚƐŽĨhƚĂŚΖƐ
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ŝŶĚŝǀŝĚƵĂůƐĂŶĚĨĂŵŝůŝĞƐ͘ĨĨŽƌĚĂďůĞŚŽƵƐŝŶŐĨŽƌƚŚŝƐ
ƉƌŽŐƌĂŵŵĞĂŶƐƚŚĂƚĂŚŽƵƐĞŚŽůĚƐƉĞŶĚƐŶŽŵŽƌĞ
ƚŚĂŶϯϬƉĞƌĐĞŶƚŽĨŝŶĐŽŵĞŽŶĂůůŚŽƵƐŝŶŐĐŽƐƚƐ͕
ŝŶĐůƵĚŝŶŐƵƚŝůŝƚŝĞƐ͘dŚĞŵŽŶĞǇŐŽĞƐƚŽŚŽŵĞďƵŝůĚĞƌƐ
ĂŶĚďƵǇĞƌƐǀŝĂůŽǁŝŶƚĞƌĞƐƚƌĂƚĞůŽĂŶƐ͘dŚĞĨƵŶĚŝƐĂ
ƌĞǀŽůǀŝŶŐůŽĂŶĨƵŶĚ͘

WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚ&ƵŶĚ
dŚĞWĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚ&ƵŶĚŚĞůƉƐ
ŵŝƚŝŐĂƚĞƚŚĞŝŵƉĂĐƚƐŽĨŶŽŶͲŵĞƚĂůůŝĐŵŝŶĞƌĂů
ĞǆƚƌĂĐƚŝŽŶŽŶƐĞƌǀŝĐĞƐƚƌĂĚŝƚŝŽŶĂůůǇƉƌŽǀŝĚĞĚďǇ
ŐŽǀĞƌŶŵĞŶƚĞŶƚŝƚŝĞƐ͘ZĞǀĞŶƵĞƐŽƵƌĐĞƐĂƌĞŵŝŶĞƌĂů
ůĞĂƐĞƌŽǇĂůƚŝĞƐƌĞƚƵƌŶĞĚƚŽƚŚĞ^ƚĂƚĞďǇƚŚĞĨĞĚĞƌĂů
ŐŽǀĞƌŶŵĞŶƚ͘dŚĞĨƵŶĚƉƌŽǀŝĚĞƐŐƌĂŶƚƐĂŶĚͬŽƌůŽĂŶƐ
ƚŽƐƵďĚŝǀŝƐŝŽŶƐŽĨƚŚĞ^ƚĂƚĞĨŽƌƉƵďůŝĐĨĂĐŝůŝƚŝĞƐǁŚŝĐŚ
ĂƌĞŝŵƉĂĐƚĞĚĚŝƌĞĐƚůǇŽƌŝŶĚŝƌĞĐƚůǇďǇŵŝŶĞƌĂů
ƌĞƐŽƵƌĐĞĚĞǀĞůŽƉŵĞŶƚŽŶĨĞĚĞƌĂůůĂŶĚƐ͘

YƵĂůŝĨŝĞĚŵĞƌŐĞŶĐǇ&ŽŽĚŐĞŶĐŝĞƐ&ƵŶĚ
dŚĞYƵĂůŝĨŝĞĚŵĞƌŐĞŶĐǇ&ŽŽĚŐĞŶĐŝĞƐ&ƵŶĚ
ƉƌŽǀŝĚĞƐĨƵŶĚŝŶŐƚŽƋƵĂůŝĨŝĞĚĞŵĞƌŐĞŶĐǇĨŽŽĚ
ĂŐĞŶĐŝĞƐĨŽƌƚŚĞƉƵƌĐŚĂƐĞŽĨĨŽŽĚĨŽƌĚŝƐƚƌŝďƵƚŝŽŶƚŽ
ŝŶĚŝǀŝĚƵĂůƐ͘

^ƚĂƚĞ^ŵĂůůƵƐŝŶĞƐƐƌĞĚŝƚ/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵ&ƵŶĚ
dŚĞ^ƚĂƚĞ^ŵĂůůƵƐŝŶĞƐƐƌĞĚŝƚ/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵ
&ƵŶĚŝƐĂŶĞŶƚĞƌƉƌŝƐĞĨƵŶĚƚŽƉƌŽǀŝĚĞůŽĂŶĂŶĚůŽĂŶ
ŐƵĂƌĂŶƚĞĞƐĨŽƌƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚΖƐ^ŵĂůů
ƵƐŝŶĞƐƐƌĞĚŝƚ/ŶŝƚŝĂƚŝǀĞ͘dŚĞƉƌŽŐƌĂŵŐƵĂƌĂŶƚĞĞƐ
ƵƉƚŽϴϬƉĞƌĐĞŶƚŽĨůŽĂŶƐĨŽƌƐŵĂůůďƵƐŝŶĞƐƐŽǁŶĞƌƐ͘
ĞĐĂƵƐĞƚŚĞ^ƚĂƚĞƉƵƌĐŚĂƐĞƐƉŽƌƚŝŽŶƐŽĨůŽĂŶƐ͕ƚŚĞ
ƉƌŽŐƌĂŵƌĞĐĞŝǀĞƐĨĞĞĂŶĚŝŶƚĞƌĞƐƚŝŶĐŽŵĞ͘dŚĞ
ƉƌŽŐƌĂŵŝƐƐĞůĨͲƐƵƐƚĂŝŶŝŶŐĂŶĚƵƐĞƐŝƚƐŝŶĐŽŵĞƚŽ
ĐŽǀĞƌƉŽƚĞŶƚŝĂůůŽƐƐĞƐ͘

hŝŶƚĂŚĂƐŝŶZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
dŚĞhŝŶƚĂŚĂƐŝŶZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ͛ƐŐŽĂůŝƐƚŽ
ŵĂǆŝŵŝǌĞƚŚĞůŽŶŐͲƚĞƌŵďĞŶĞĨŝƚŽĨƐĞǀĞƌĂŶĐĞƚĂǆĞƐ
ďǇĨƵŶĚŝŶŐŝƚĞŵƐƚŚĂƚǁŝůůŵĂŬĞƚŚĞďĞƐƚŽĨƵƐĞŽĨ
ƌĞƐŽƵƌĐĞƐĨŽƌƚŚĞůĂƌŐĞƐƚŶƵŵďĞƌŽĨhŝŶƚĂŚĂƐŝŶ
ƌĞƐŝĚĞŶƚƐ͘dŚĞƐĞƌĞƐŝĚĞŶƚƐŝŶĐůƵĚĞhŝŶƚĂŚĂŶĚ
ƵĐŚĞƐŶĞŽƵŶƚŝĞƐĂƐǁĞůůĂƐhƚĞƚƌŝďĞŵĞŵďĞƌƐ͘

hŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚ
dŚĞhŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚŝƐ
ĂĚŵŝŶŝƐƚĞƌĞĚďǇƚŚĞ^ƚĂƚĞĂƐĂĨĞĚĞƌĂůƉƌŽŐƌĂŵƚŽ
































ĞŶƐƵƌĞƐƚĂďŝůŝƚǇŝŶĐŚĂŶŐŝŶŐĞĐŽŶŽŵŝĐƚŝŵĞƐ͘dŚĞ
hŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚƉƌŽǀŝĚĞƐĐĂƐŚ
ďĞŶĞĨŝƚƐƚŽĐĞƌƚĂŝŶƵŶĞŵƉůŽǇĞĚŝŶĚŝǀŝĚƵĂůƐ͘^ƵĐŚ
ďĞŶĞĨŝƚƐĂƌĞĨƵŶĚĞĚĂůŵŽƐƚĞǆĐůƵƐŝǀĞůǇƚŚƌŽƵŐŚĂ
ĚĞĚŝĐĂƚĞĚƚĂǆƉĂŝĚďǇĞŵƉůŽǇĞƌƐ͘ŵƉůŽǇĞƌƐƉĂǇŝŶƚŽ
ƚŚĞĨƵŶĚĂƚƌĂƚĞƐĞƐƚĂďůŝƐŚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞĂŶĚ
ƋƵĂůŝĨŝĞĚĞŵƉůŽǇĞĞƐĐĂŶƵƚŝůŝǌĞƚŚĞĨƵŶĚĂƚƚŝŵĞƐŽĨ
ƵŶĞŵƉůŽǇŵĞŶƚ͘dŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚŵĂǇƉĂǇĨŽƌ
ĂĚĚŝƚŝŽŶĂůďĞŶĞĨŝƚƐ͘


Z^dZ/dKhEddZE^&Z^
&ƵŶĚĂŶĚĐĐŽƵŶƚƚƌĂŶƐĨĞƌƐĂƌĞůŝŶĞŝƚĞŵ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐƚŚĂƚĂƵƚŚŽƌŝǌĞƚŚĞŝǀŝƐŝŽŶŽĨ&ŝŶĂŶĐĞ
ƚŽŵŽǀĞƌĞƐŽƵƌĐĞƐĨƌŽŵŽŶĞĨƵŶĚŽƌĂĐĐŽƵŶƚƚŽ
ĂŶŽƚŚĞƌ͘dŚĞƐĞƌĞƐŽƵƌĐĞƐĂƌĞƚŚĞŶƌĞͲĂƉƉƌŽƉƌŝĂƚĞĚ
ĨƌŽŵƚŚĞƌĞĐŝƉŝĞŶƚĨƵŶĚŽƌĂĐĐŽƵŶƚƚŽĂƉƌŽŐƌĂŵŽƌ
ĂĐƚŝǀŝƚǇ͘dŚĞǇĂƌĞƐŚŽǁŶƐĞƉĂƌĂƚĞůǇƚŽĂǀŽŝĚĚŽƵďůĞͲ
ĐŽƵŶƚŝŶŐƚŚĞŵŝŶĂďƵĚŐĞƚƌŽůůͲƵƉ͘

'&ZʹDĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ƐƉĞƌhϮϲͲϭϴͲϰϬϮ͕ƚŚĞĂĐĐŽƵŶƚƌĞĐĞŝǀĞƐĂůůƚŚĞ
ƵŶƐƉĞŶƚŵŽŶŝĞƐŝŶƚŚĞDĞĚŝĐĂŝĚƉƌŽŐƌĂŵ͘^ƚĂƚƵƚĞ
ƐƵŐŐĞƐƚƐƚŚĞĨŽůůŽǁŝŶŐĨŽƌĨƵŶĚƵƐĞƐ͗ΗdŚĞ
>ĞŐŝƐůĂƚƵƌĞŵĂǇĂƉƉƌŽƉƌŝĂƚĞŵŽŶĞǇŝŶƚŚĞƌĞƐƚƌŝĐƚĞĚ
ĂĐĐŽƵŶƚƚŽĨƵŶĚƉƌŽŐƌĂŵƐƚŚĂƚĞǆƉĂŶĚŵĞĚŝĐĂů
ĂƐƐŝƐƚĂŶĐĞĐŽǀĞƌĂŐĞĂŶĚƉƌŝǀĂƚĞŚĞĂůƚŚŝŶƐƵƌĂŶĐĞ
ƉůĂŶƐƚŽůŽǁŝŶĐŽŵĞƉĞƌƐŽŶƐǁŚŽŚĂǀĞŶŽƚ
ƚƌĂĚŝƚŝŽŶĂůůǇďĞĞŶƐĞƌǀĞĚďǇDĞĚŝĐĂŝĚ͕ŝŶĐůƵĚŝŶŐƚŚĞ
hƚĂŚŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ͘Η

'&ZͲ^ƵƌǀŝǀŽƌƐŽĨ^ƵŝĐŝĚĞ>ŽƐƐĐĐŽƵŶƚ
dŚĞĂĐĐŽƵŶƚŚŽůĚƐŐƌĂŶƚĨƵŶĚŝŶŐĨŽƌŝŶĚŝǀŝĚƵĂůƐǁŚŽ
ĂƌĞŝŵƉĂĐƚĞĚďǇƐƵŝĐŝĚĞĨŽƌŵĞŶƚĂůŚĞĂůƚŚƚƌĞĂƚŵĞŶƚ
ŽƌƚŽŝŶĚŝǀŝĚƵĂůƐǁŚŽƉƌŽǀŝĚĞ͕ĨŽƌŶŽŽƌŵŝŶŝŵĂůĐŽƐƚ͕
ĐůĞĂŶͲƵƉŽĨƉƌŽƉĞƌƚǇŽƌďĞƌĞĂǀĞŵĞŶƚƐĞƌǀŝĐĞƐƚŽ
ŝŶĚŝǀŝĚƵĂůƐǁŚŽĂƌĞŝŵƉĂĐƚĞĚďǇƐƵŝĐŝĚĞ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞ͗
x ,͘͘ϯϵϯ͕͞^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ͟ͲͲ
ΨϰϬ͕ϬϬϬĨŽƌŐƌĂŶƚƐƚŽŝŶĚŝǀŝĚƵĂůƐǁŚŽĂƌĞ
ŝŵƉĂĐƚĞĚďǇƐƵŝĐŝĚĞ͘

'&ZͲWƐǇĐŚŝĂƚƌŝĐŽŶƐƵůƚĂƚŝŽŶWƌŽŐƌĂŵĐĐŽƵŶƚ
dŚĞĂĐĐŽƵŶƚŚŽůĚƐŐƌĂŶƚĨƵŶĚŝŶŐĨŽƌŚĞĂůƚŚĐĂƌĞ
ĨĂĐŝůŝƚŝĞƐƚŽŝŵƉůĞŵĞŶƚƚĞůĞŚĞĂůƚŚƉƐǇĐŚŝĂƚƌŝĐ
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ĐŽŶƐƵůƚĂƚŝŽŶƉƌŽŐƌĂŵƐĨŽƌƉƌŝŵĂƌǇĐĂƌĞƉƌŽǀŝĚĞƌƐ
ǁŚŽƉƌŽǀŝĚĞŵĞŶƚĂůŚĞĂůƚŚƚƌĞĂƚŵĞŶƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞ͗
x ,͘͘ϯϵϯ͕͞^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ͟ͲͲ
ΨϮϳϱ͕ϬϬϬĨŽƌŐƌĂŶƚƐƚŽŚĞĂůƚŚĐĂƌĞĨĂĐŝůŝƚŝĞƐƚŽ
ŝŵƉůĞŵĞŶƚƚĞůĞŚĞĂůƚŚƉƐǇĐŚŝĂƚƌŝĐĐŽŶƐƵůƚĂƚŝŽŶ
ƉƌŽŐƌĂŵƐ͘

'&Zʹ,ŽŵĞůĞƐƐĐĐŽƵŶƚ
dŚŝƐĂĐĐŽƵŶƚĨƵŶĚƐĂĐŽŵƉĞƚŝƚŝǀĞŐƌĂŶƚƉƌŽŐƌĂŵĨŽƌ
ƐĞƌǀŝĐĞƐƐƵĐŚĂƐƐŚĞůƚĞƌ͕ƚƌĂŶƐŝƚŝŽŶĂůŚŽƵƐŝŶŐ͕ĚĂǇ
ĐĞŶƚĞƌƐ͕ĐĂƐĞŵĂŶĂŐĞŵĞŶƚ͕ĂŶĚŽƵƚƌĞĂĐŚĨŽƌ
ŚŽŵĞůĞƐƐŝŶĚŝǀŝĚƵĂůƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞ͗
x WĂŵĞůĂƚŬŝŶƐŽŶ,ŽŵĞůĞƐƐdƌƵƐƚ&ƵŶĚͲͲ
ΨϵϬϬ͕ϬϬϬĨŽƌĐĂƐĞŵĂŶĂŐĞŵĞŶƚƐĞƌǀŝĐĞƐ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚĨŽƌŵĞƌůǇĐŚƌŽŶŝĐĂůůǇŚŽŵĞůĞƐƐ
ŝŶĚŝǀŝĚƵĂůƐ͘

,ŽŵĞůĞƐƐƚŽ,ŽƵƐŝŶŐZĞĨŽƌŵĐĐŽƵŶƚ
dŚŝƐĂĐĐŽƵŶƚĨƵŶĚƐŐƌĂŶƚƐƚŽĐŽŶƚƌĂĐƚƐƚŽŚĞůƉĂƚͲƌŝƐŬ
ŽƌŚŽŵĞůĞƐƐƉŽƉƵůĂƚŝŽŶƐ͘WƌŽũĞĐƚƐǁŝƚŚƐŝŐŶŝĨŝĐĂŶƚ
ŽƚŚĞƌĨƵŶĚŝŶŐĂƌĞŐŝǀĞŶƉƌŝŽƌŝƚǇƚŽƌĞĐĞŝǀĞŐƌĂŶƚƐ͘
&ƵŶĚƐĂƌĞĚŝƐďƵƌƐĞĚĂĨƚĞƌĐŽŶƐŝĚĞƌŝŶŐ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĨƌŽŵƚŚĞ>ĞŐŝƐůĂƚŝǀĞDĂŶĂŐĞŵĞŶƚ
ŽŵŵŝƚƚĞĞĂŶĚƚŚĞǆĞĐƵƚŝǀĞƉƉƌŽƉƌŝĂƚŝŽŶƐ
ŽŵŵŝƚƚĞĞ͘

YƵĂůŝĨŝĞĚWĂƚŝĞŶƚŶƚĞƌƉƌŝƐĞ&ƵŶĚ
ƐƉĞƌhϮϲͲϲϭĂͲϭϭϬ͕ƚŚĞĂĐĐŽƵŶƚŝƐĨŽƌƚŚĞ
ƌĞǀĞŶƵĞƐĂŶĚĞǆƉĞŶĚŝƚƵƌĞƐŽĨƚŚĞƐƚĂƚĞĐĞŶƚƌĂůĨŝůů
ŵĞĚŝĐĂůĐĂŶŶĂďŝƐƉŚĂƌŵĂĐǇ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚŝŶƚĞŶƚůĂŶŐƵĂŐĞĚŝƌĞĐƚŝŶŐ
ƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚƚŽ͗

ZĞƉĂǇƚŽƚŚĞ'ĞŶĞƌĂů&ƵŶĚďǇ&zϮϬϮϲƚŚĞƐƚĂƌƚͲƵƉ
ĨƵŶĚŝŶŐƉƌŽǀŝĚĞĚ͘;^͘͘Ϯ͕/ƚĞŵϭϬϴͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞ͗
x DĞĚŝĐĂůĂŶŶĂďŝƐ/ŵƉůĞŵĞŶƚĂƚŝŽŶͲͲΨϰ͘ϱŵŝůůŝŽŶ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵƚŽĨƵŶĚƚŚĞĨŝƐĐĂůŝŵƉĂĐƚ
ĐƌĞĂƚĞĚďǇ,͘͘ϯϬϬϭ͕͞hƚĂŚDĞĚŝĐĂůĂŶŶĂďŝƐ
Đƚ͟;ϮϬϭϴdŚŝƌĚ^ƉĞĐŝĂů^ĞƐƐŝŽŶͿ͘
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 ^ŽĐŝĂů^ĞƌǀŝĐĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

 ,ĞĂůƚŚ

























WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ

ŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ
WĞƌĐĞŶƚŽĨĐŚŝůĚƌĞŶůĞƐƐƚŚĂŶϭϱŵŽŶƚŚƐŽůĚƚŚĂƚƌĞĐĞŝǀĞĚĂƚůĞĂƐƚƐŝǆŽƌŵŽƌĞǁĞůůͲĐŚŝůĚǀŝƐŝƚƐ
;ϯͲϭϳǇĞĂƌƐŽĨĂŐĞͿǁŚŽŚĂĚĂŶŽƵƚƉĂƚŝĞŶƚǀŝƐŝƚǁŝƚŚĂƉƌŝŵĂƌǇĐĂƌĞƉƌĂĐƚŝƚŝŽŶĞƌŽƌ
ŽďƐƚĞƚƌŝĐƐͬŐǇŶĞĐŽůŽŐŝƐƚĂŶĚǁŚŽŚĂĚĞǀŝĚĞŶĐĞŽĨŽĚǇDĂƐƐ/ŶĚĞǆƉĞƌĐĞŶƚŝůĞĚŽĐƵŵĞŶƚĂƚŝŽŶ
WĞƌĐĞŶƚŽĨĂĚŽůĞƐĐĞŶƚƐǁŚŽƌĞĐĞŝǀĞĚŽŶĞŵĞŶŝŶŐŽĐŽĐĐĂůǀĂĐĐŝŶĞĂŶĚŽŶĞdW;ƚĞƚĂŶƵƐ͕ĚŝƉŚƚŚĞƌŝĂ͕
ĂŶĚƉĞƌƚƵƐƐŝƐͿďĞƚǁĞĞŶƚŚĞŵĞŵďĞƌƐΖϭϬƚŚĂŶĚϭϯƚŚďŝƌƚŚĚĂǇƐ
ŝƐĞĂƐĞŽŶƚƌŽůĂŶĚWƌĞǀĞŶƚŝŽŶ
'ŽŶŽƌƌŚĞĂĐĂƐĞƐƉĞƌϭϬϬ͕ϬϬϬƉŽƉƵůĂƚŝŽŶ
WĞƌĐĞŶƚĂŐĞŽĨĂĚƵůƚƐǁŚŽĂƌĞĐƵƌƌĞŶƚƐŵŽŬĞƌƐ
WĞƌĐĞŶƚĂŐĞŽĨƚŽǆŝĐŽůŽŐǇĐĂƐĞƐĐŽŵƉůĞƚĞĚǁŝƚŚŝŶϮϬĚĂǇŐŽĂů
hƚĂŚǇŽƵƚŚƵƐĞŽĨĞůĞĐƚƌŽŶŝĐĐŝŐĂƌĞƚƚĞƐŝŶŐƌĂĚĞƐϴ͕ϭϬ͕ĂŶĚϭϮ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKƉĞƌĂƚŝŽŶƐ
WĞƌĐĞŶƚŽĨƌĞƐƚƌŝĐƚĞĚĂƉƉůŝĐĂƚŝŽŶƐͬƐǇƐƚĞŵƐƚŚĂƚŚĂǀĞƌĞǀŝĞǁĞĚ͕ƉůĂŶŶĞĚĨŽƌ͕ŽƌŵŝƚŝŐĂƚĞĚŝĚĞŶƚŝĨŝĞĚƌŝƐŬƐ
ĂĐĐŽƌĚŝŶŐƚŽƉƌŽĐĞĚƵƌĞ
ŝƌƚŚƐŽĐĐƵƌƌŝŶŐŝŶĂŚŽƐƉŝƚĂůĂƌĞĞŶƚĞƌĞĚĂĐĐƵƌĂƚĞůǇďǇŚŽƐƉŝƚĂůƐƚĂĨĨŝŶƚŽƚŚĞĞůĞĐƚƌŽŶŝĐďŝƌƚŚ
ƌĞŐŝƐƚƌĂƚŝŽŶƐǇƐƚĞŵǁŝƚŚŝŶϭϬĐĂůĞŶĚĂƌĚĂǇƐ
WĞƌĐĞŶƚĂŐĞŽĨĂůůĚĞĂƚŚƐƌĞŐŝƐƚĞƌĞĚĐĞƌƚŝĨŝĞĚƵƐŝŶŐƚŚĞĞůĞĐƚƌŽŶŝĐĚĞĂƚŚƌĞŐŝƐƚƌĂƚŝŽŶƐǇƐƚĞŵ
EƵŵďĞƌŽĨƌĞƋƵĞƐƚƐĨŽƌĚĂƚĂƉƌŽĚƵĐƚƐƉƌŽĚƵĐĞĚďǇƚŚĞKĨĨŝĐĞŽĨ,ĞĂůƚŚĂƌĞ^ƚĂƚŝƐƚŝĐƐ
&ĂŵŝůǇ,ĞĂůƚŚĂŶĚWƌĞƉĂƌĞĚŶĞƐƐ
dŚĞƉĞƌĐĞŶƚŽĨĐŚŝůĚƌĞŶǁŚŽĚĞŵŽŶƐƚƌĂƚĞĚŝŵƉƌŽǀĞŵĞŶƚŝŶƐŽĐŝĂůͲĞŵŽƚŝŽŶĂůƐŬŝůůƐ͕ŝŶĐůƵĚŝŶŐƐŽĐŝĂů
ƌĞůĂƚŝŽŶƐŚŝƉƐ
ŶŶƵĂůůǇƉĞƌĨŽƌŵŽŶͲƐŝƚĞƐƵƌǀĞǇŝŶƐƉĞĐƚŝŽŶƐŽĨŚĞĂůƚŚĐĂƌĞĨĂĐŝůŝƚŝĞƐ
dŚĞƉĞƌĐĞŶƚŽĨĂŵďƵůĂŶĐĞƉƌŽǀŝĚĞƌƐƌĞĐĞŝǀŝŶŐĞŶŽƵŐŚďƵƚŶŽƚŵŽƌĞƚŚĂŶϭϬйŽĨŐƌŽƐƐƌĞǀĞŶƵĞ
>ŽĐĂů,ĞĂůƚŚĞƉĂƌƚŵĞŶƚƐ
EƵŵďĞƌŽĨůŽĐĂůŚĞĂůƚŚĚĞƉĂƌƚŵĞŶƚƐƚŚĂƚŵĂŝŶƚĂŝŶĂďŽĂƌĚŽĨŚĞĂůƚŚƚŚĂƚĂŶŶƵĂůůǇĂĚŽƉƚƐĂďƵĚŐĞƚ͕
ĂƉƉŽŝŶƚƐĂůŽĐĂůŚĞĂůƚŚŽĨĨŝĐĞƌ͕ĐŽŶĚƵĐƚƐĂŶĂŶŶƵĂůƉĞƌĨŽƌŵĂŶĐĞƌĞǀŝĞǁĨŽƌƚŚĞůŽĐĂůŚĞĂůƚŚŽĨĨŝĐĞƌ͕ĂŶĚ
ƌĞƉŽƌƚƐƚŽĐŽƵŶƚǇĐŽŵŵŝƐƐŝŽŶĞƌƐŽŶŚĞĂůƚŚŝƐƐƵĞƐ
EƵŵďĞƌŽĨůŽĐĂůŚĞĂůƚŚĚĞƉĂƌƚŵĞŶƚƐƚŚĂƚƉƌŽǀŝĚĞĐŽŵŵƵŶŝĐĂďůĞĚŝƐĞĂƐĞĞƉŝĚĞŵŝŽůŽŐǇĂŶĚĐŽŶƚƌŽů
ƐĞƌǀŝĐĞƐŝŶĐůƵĚŝŶŐĚŝƐĞĂƐĞƌĞƉŽƌƚŝŶŐ͕ƌĞƐƉŽŶƐĞƚŽŽƵƚďƌĞĂŬƐ͕ĂŶĚŵĞĂƐƵƌĞƐƚŽĐŽŶƚƌŽůƚƵďĞƌĐƵůŽƐŝƐ
EƵŵďĞƌŽĨůŽĐĂůŚĞĂůƚŚĚĞƉĂƌƚŵĞŶƚƐƚŚĂƚŵĂŝŶƚĂŝŶĂƉƌŽŐƌĂŵŽĨĞŶǀŝƌŽŶŵĞŶƚĂůƐĂŶŝƚĂƚŝŽŶǁŚŝĐŚ
ƉƌŽǀŝĚĞƐŽǀĞƌƐŝŐŚƚŽĨƌĞƐƚĂƵƌĂŶƚƐĨŽŽĚƐĂĨĞƚǇ͕ƐǁŝŵŵŝŶŐƉŽŽůƐ͕ĂŶĚƚŚĞŝŶĚŽŽƌĐůĞĂŶĂŝƌĂĐƚ
ĐŚŝĞǀĞĂŶĚŵĂŝŶƚĂŝŶĂŶĞĨĨĞĐƚŝǀĞĐŽǀĞƌĂŐĞƌĂƚĞĨŽƌƵŶŝǀĞƌƐĂůůǇƌĞĐŽŵŵĞŶĚĞĚǀĂĐĐŝŶĂƚŝŽŶƐĂŵŽŶŐ
ǇŽƵŶŐĐŚŝůĚƌĞŶƵƉƚŽϯϱŵŽŶƚŚƐŽĨĂŐĞ
ZĞĚƵĐĞƚŚĞŶƵŵďĞƌŽĨĐĂƐĞƐŽĨƉĞƌƚƵƐƐŝƐĂŵŽŶŐĐŚŝůĚƌĞŶƵŶĚĞƌϭǇĞĂƌŽĨĂŐĞ͕ĂŶĚĂŵŽŶŐĂĚŽůĞƐĐĞŶƚƐ
ĂŐĞĚϭϭƚŽϭϴǇĞĂƌƐ
>ŽĐĂůŚĞĂůƚŚĚĞƉĂƌƚŵĞŶƚƐǁŝůůŝŶĐƌĞĂƐĞƚŚĞŶƵŵďĞƌŽĨŚĞĂůƚŚĂŶĚƐĂĨĞƚǇƌĞůĂƚĞĚƐĐŚŽŽůďƵŝůĚŝŶŐƐĂŶĚ
ƉƌĞŵŝƐĞƐŝŶƐƉĞĐƚŝŽŶƐďǇϭϬй
DĞĚŝĐĂŝĚĂŶĚ,ĞĂůƚŚ&ŝŶĂŶĐŝŶŐ
ǀĞƌĂŐĞĚĞĐŝƐŝŽŶƚŝŵĞŽŶƉŚĂƌŵĂĐǇƉƌŝŽƌĂƵƚŚŽƌŝǌĂƚŝŽŶƐ
WĞƌĐĞŶƚŽĨĐůĞĂŶĐůĂŝŵƐĂĚũƵĚŝĐĂƚĞĚǁŝƚŚŝŶϯϬĚĂǇƐŽĨƐƵďŵŝƐƐŝŽŶ
dŽƚĂůĐŽƵŶƚŽĨDĞĚŝĐĂŝĚĂŶĚ,/WĐůŝĞŶƚƐĞĚƵĐĂƚĞĚŽŶƉƌŽƉĞƌďĞŶĞĨŝƚƵƐĞĂŶĚƉůĂŶƐĞůĞĐƚŝŽŶ
DĞĚŝĐĂŝĚ^ĂŶĐƚŝŽŶƐ
DĞƚĨĞĚĞƌĂůƌĞƋƵŝƌĞŵĞŶƚƐǁŚŝĐŚĐŽŶƐƚƌĂŝŶŝƚƐƵƐĞ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
WĞƌĐĞŶƚĂŐĞŽĨĐŚŝůĚƌĞŶϯͲϭϳǇĞĂƌƐŽĨĂŐĞǁŚŽŚĂĚĂŶŽƵƚƉĂƚŝĞŶƚǀŝƐŝƚǁŝƚŚĂƉƌŝŵĂƌǇĐĂƌĞƉƌĂĐƚŝƚŝŽŶĞƌŽƌ
Kͬ'zEĂŶĚǁŚŽŚĂĚĞǀŝĚĞŶĐĞŽĨD/ƉĞƌĐĞŶƚŝůĞĚŽĐƵŵĞŶƚĂƚŝŽŶ
dŚĞƉĞƌĐĞŶƚĂŐĞŽĨĂĚƵůƚƐϭϴͲϴϱǇĞĂƌƐŽĨĂŐĞǁŚŽŚĂĚĂĚŝĂŐŶŽƐŝƐŽĨŚǇƉĞƌƚĞŶƐŝŽŶĂŶĚǁŚŽƐĞďůŽŽĚ
ƉƌĞƐƐƵƌĞǁĂƐĂĚĞƋƵĂƚĞůǇĐŽŶƚƌŽůůĞĚ
ŶŶƵĂůƐƚĂƚĞŐĞŶĞƌĂůĨƵŶĚƐƐĂǀĞĚƚŚƌŽƵŐŚƉƌĞĨĞƌƌĞĚĚƌƵŐůŝƐƚ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϳϬй
ϳϬй

^͘͘ϳ
^͘͘ϳ

ϱϳ
ϱϳ

ϴϬй

^͘͘ϳ

ϱϳ

фϴϳ
фϳ͘ϱй
ϭϬϬй
фϭϭ͘ϭй

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ
^͘͘Ϯ

ϱϴ
ϱϴ
ϱϴ
ϭϴϰ

ϵϬй

^͘͘ϳ

ϱϵ

ϵϵй

^͘͘ϳ

ϱϵ

ϳϱй
ϭϯϵ

^͘͘ϳ
^͘͘ϳ

ϱϵ
ϱϵ

ϲϵй

^͘͘ϳ

ϲϬ

ϳϱй
ϴϬй

^͘͘ϳ
^͘͘ϳ

ϲϬ
ϲϬ

ϭϯŽƌϭϬϬй

^͘͘ϳ

ϲϭ

ϭϯŽƌϭϬϬй

^͘͘ϳ

ϲϭ

ϭϯŽƌϭϬϬй

^͘͘ϳ

ϲϭ

ϵϬй

^͘͘ϳ

ϲϭ

фϳϯͬфϯϮϮ

^͘͘ϳ

ϲϭ

&ƌŽŵϴϬйƚŽϵϬй

^͘͘ϳ

ϲϭ

сфϮϰŚŽƵƌƐ
ϵϴй
ϭϮϱ͕ϬϬϬ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϲϮ
ϲϮ
ϲϮ

zĞƐͬEŽ

^͘͘ϳ

ϲϯ

ϳϬй

^͘͘ϳ

ϲϰ

ϲϱй

^͘͘ϳ

ϲϰ

Ψϭϲ͘ϬŵŝůůŝŽŶ

^͘͘ϳ

ϲϰ
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WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
WƌŝŵĂƌǇĂƌĞtŽƌŬĨŽƌĐĞ&ŝŶĂŶĐŝĂůƐƐŝƐƚĂŶĐĞ
WĞƌĐĞŶƚĂŐĞŽĨĂǀĂŝůĂďůĞĨƵŶĚŝŶŐĂǁĂƌĚĞĚ
dŽƚĂůŝŶĚŝǀŝĚƵĂůƐƐĞƌǀĞĚ
dŽƚĂůƵŶŝŶƐƵƌĞĚŝŶĚŝǀŝĚƵĂůƐƐĞƌǀĞĚ
dŽƚĂůƵŶĚĞƌƐĞƌǀĞĚŝŶĚŝǀŝĚƵĂůƐƐĞƌǀĞĚ
ZƵƌĂůWŚǇƐŝĐŝĂŶƐ>ŽĂŶZĞƉĂǇŵĞŶƚƐƐŝƐƚĂŶĐĞ
WĞƌĐĞŶƚĂŐĞŽĨĂǀĂŝůĂďůĞĨƵŶĚŝŶŐĂǁĂƌĚĞĚ
dŽƚĂůŝŶĚŝǀŝĚƵĂůƐƐĞƌǀĞĚ
dŽƚĂůƵŶŝŶƐƵƌĞĚŝŶĚŝǀŝĚƵĂůƐƐĞƌǀĞĚ
dŽƚĂůƵŶĚĞƌƐĞƌǀĞĚŝŶĚŝǀŝĚƵĂůƐƐĞƌǀĞĚ
sĂĐĐŝŶĞŽŵŵŽĚŝƚŝĞƐ
ŶƐƵƌĞƚŚĂƚhƚĂŚĐŚŝůĚƌĞŶ͕ĂĚŽůĞƐĐĞŶƚƐĂŶĚĂĚƵůƚƐĐĂŶƌĞĐĞŝǀĞǀĂĐĐŝŶĞŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚƐƚĂƚĞĂŶĚ
ĨĞĚĞƌĂůŐƵŝĚĞůŝŶĞƐ
sĂůŝĚĂƚĞƚŚĂƚsĂĐĐŝŶĞƐĨŽƌŚŝůĚƌĞŶͲĞŶƌŽůůĞĚƉƌŽǀŝĚĞƌƐĐŽŵƉůǇǁŝƚŚsĂĐĐŝŶĞƐĨŽƌŚŝůĚƌĞŶƉƌŽŐƌĂŵ
ƌĞƋƵŝƌĞŵĞŶƚƐĂƐĚĞĨŝŶĞĚďǇĞŶƚĞƌƐĨŽƌŝƐĞĂƐĞŽŶƚƌŽůKƉĞƌĂƚŝŽŶƐ'ƵŝĚĞ
ŽŶƚŝŶƵĞƚŽŝŵƉƌŽǀĞĂŶĚƐƵƐƚĂŝŶŝŵŵƵŶŝǌĂƚŝŽŶĐŽǀĞƌĂŐĞůĞǀĞůƐĂŵŽŶŐĐŚŝůĚƌĞŶ͕ĂĚŽůĞƐĐĞŶƚƐĂŶĚĂĚƵůƚƐ
KƌŐĂŶŽŶĂƚŝŽŶŽŶƚƌŝďƵƚŝŽŶ&ƵŶĚ
/ŶĐƌĞĂƐĞŝǀŝƐŝŽŶŽĨDŽƚŽƌsĞŚŝĐůĞƐͬƌŝǀĞƌƐ>ŝĐĞŶƐĞŝǀŝƐŝŽŶĚŽŶĂƚŝŽŶƐĨƌŽŵĂďĂƐĞŽĨΨϵϬ͕ϬϬϬ
/ŶĐƌĞĂƐĞĚŽŶŽƌƌĞŐŝƐƚƌĂŶƚƐĨƌŽŵĂďĂƐĞŽĨϭ͘ϱŵŝůůŝŽŶ
/ŶĐƌĞĂƐĞĚŽŶŽƌĂǁĂƌĞŶĞƐƐĞĚƵĐĂƚŝŽŶďǇŽďƚĂŝŶŝŶŐŽŶĞŶĞǁĂƵĚŝĞŶĐĞ
^ƉŝŶĂůŽƌĚĂŶĚƌĂŝŶ/ŶũƵƌǇZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚ
EƵŵďĞƌŽĨĐůŝĞŶƚƐƚŚĂƚƌĞĐĞŝǀĞĚĂŶŝŶƚĂŬĞĂƐƐĞƐƐŵĞŶƚ
EƵŵďĞƌŽĨƉŚǇƐŝĐĂů͕ƐƉĞĞĐŚŽƌŽĐĐƵƉĂƚŝŽŶĂůƚŚĞƌĂƉǇƐĞƌǀŝĐĞƐƉƌŽǀŝĚĞĚ
WĞƌĐĞŶƚŽĨĐůŝĞŶƚƐƚŚĂƚƌĞƚƵƌŶĞĚƚŽǁŽƌŬĂŶĚͬŽƌƐĐŚŽŽů
dƌĂƵŵĂƚŝĐƌĂŝŶ/ŶũƵƌǇ&ƵŶĚ
EƵŵďĞƌŽĨŝŶĚŝǀŝĚƵĂůƐǁŝƚŚƚƌĂƵŵĂƚŝĐďƌĂŝŶŝŶũƵƌǇƚŚĂƚƌĞĐĞŝǀĞĚƌĞƐŽƵƌĐĞĨĂĐŝůŝƚĂƚŝŽŶƐĞƌǀŝĐĞƐƚŚƌŽƵŐŚ
ƚŚĞdƌĂƵŵĂƚŝĐƌĂŝŶ/ŶũƵƌǇ&ƵŶĚĐŽŶƚƌĂĐƚŽƌƐ
EƵŵďĞƌŽĨdƌĂƵŵĂƚŝĐƌĂŝŶ/ŶũƵƌǇ&ƵŶĚĐůŝĞŶƚƐƌĞĨĞƌƌĞĚĨŽƌĂŶĞƵƌŽͲƉƐǇĐŚĞǆĂŵŽƌDZ/;DĂŐŶĞƚŝĐ
ZĞƐŽŶĂŶĐĞ/ŵĂŐŝŶŐͿƚŚĂƚƌĞĐĞŝǀĞĂŶĞǆĂŵ
EƵŵďĞƌŽĨĐŽŵŵƵŶŝƚǇĂŶĚƉƌŽĨĞƐƐŝŽŶĂůĞĚƵĐĂƚŝŽŶƉƌĞƐĞŶƚĂƚŝŽŶƐĂŶĚƚƌĂŝŶŝŶŐƐ
ŵďƵůĂŶĐĞ^ĞƌǀŝĐĞWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚ
WĞƌĐĞŶƚĂŐĞŽĨƉƌŽǀŝĚĞƌƐŝŶǀŽŝĐĞĚ
WĞƌĐĞŶƚĂŐĞŽĨƉƌŽǀŝĚĞƌƐǁŚŽŚĂǀĞƉĂŝĚďǇƚŚĞĚƵĞĚĂƚĞ
WĞƌĐĞŶƚĂŐĞŽĨƉƌŽǀŝĚĞƌƐǁŚŽŚĂǀĞƉĂŝĚǁŝƚŚŝŶϯϬĚĂǇƐĂĨƚĞƌƚŚĞĚƵĞĚĂƚĞ
,ŽƐƉŝƚĂůWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚǆƉĞŶĚĂďůĞZĞǀĞŶƵĞ&ƵŶĚ
WĞƌĐĞŶƚĂŐĞŽĨŚŽƐƉŝƚĂůƐŝŶǀŽŝĐĞĚ
WĞƌĐĞŶƚĂŐĞŽĨŚŽƐƉŝƚĂůƐǁŚŽŚĂǀĞƉĂŝĚďǇƚŚĞĚƵĞĚĂƚĞ
WĞƌĐĞŶƚĂŐĞŽĨŚŽƐƉŝƚĂůƐǁŚŽŚĂǀĞƉĂŝĚǁŝƚŚŝŶϯϬĚĂǇƐĂĨƚĞƌƚŚĞĚƵĞĚĂƚĞ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
WĞƌĐĞŶƚĂŐĞŽĨŚŽƐƉŝƚĂůƐŝŶǀŽŝĐĞĚ
WĞƌĐĞŶƚĂŐĞŽĨŚŽƐƉŝƚĂůƐǁŚŽŚĂǀĞƉĂŝĚďǇƚŚĞĚƵĞĚĂƚĞ
WĞƌĐĞŶƚĂŐĞŽĨŚŽƐƉŝƚĂůƐǁŚŽŚĂǀĞƉĂŝĚǁŝƚŚŝŶϯϬĚĂǇƐĂĨƚĞƌƚŚĞĚƵĞĚĂƚĞ
EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚ
WĞƌĐĞŶƚĂŐĞŽĨŶƵƌƐŝŶŐĨĂĐŝůŝƚŝĞƐƌĞƉŽƌƚŝŶŐďǇƚŚĞĚƵĞĚĂƚĞ
WĞƌĐĞŶƚĂŐĞŽĨŶƵƌƐŝŶŐĨĂĐŝůŝƚŝĞƐǁŚŽŚĂǀĞƉĂŝĚďǇƚŚĞĚƵĞĚĂƚĞ
WĞƌĐĞŶƚĂŐĞŽĨŶƵƌƐŝŶŐĨĂĐŝůŝƚŝĞƐǁŚŽŚĂǀĞƉĂŝĚǁŝƚŚŝŶϯϬĚĂǇƐĂĨƚĞƌƚŚĞĚƵĞĚĂƚĞ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϭϬϬй
ϮϬ͕ϬϬϬ
ϱ͕ϬϬϬ
ϳ͕ϬϬϬ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϲϱ
ϲϱ
ϲϱ
ϲϱ

ϭϬϬй
ϮϬ͕ϬϬϬ
Ϯ͕ϱϬϬ
ϭϬ͕ϬϬϬ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϲϲ
ϲϲ
ϲϲ
ϲϲ

ŽŶĞ

^͘͘ϳ

ϲϳ

ϭϬϬй

^͘͘ϳ

ϲϳ

ŽŶĞ

^͘͘ϳ

ϲϳ

ϯй
Ϯй
ϭ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϴϱ
ϴϱ
ϴϱ

ϭϬϭ
ϭ͕ϵϬϬ
ϱϬй

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϴϲ
ϴϲ
ϴϲ

ϯϬϬ

^͘͘ϳ

ϴϳ

ϰϬ

^͘͘ϳ

ϴϳ

ϲϬ

^͘͘ϳ

ϴϳ

ϭϬϬй
ϴϬй
ϵϬй

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϭϬϲ
ϭϬϲ
ϭϬϲ

ϭϬϬй
схϴϱй
схϵϳй

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϭϬϳ
ϭϬϳ
ϭϬϳ

ϭϬϬй
схϴϱй
схϵϳй

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϭϬϴ
ϭϬϴ
ϭϬϴ

ϭϬϬй
ϴϱй
ϵϳй

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϭϬϵ
ϭϬϵ
ϭϬϵ
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 ^ŽĐŝĂů^ĞƌǀŝĐĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

 ,ƵŵĂŶ^ĞƌǀŝĐĞƐ


























WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ

ŐŝŶŐĂŶĚĚƵůƚ^ĞƌǀŝĐĞƐ
DĞĚŝĐĂŝĚŐŝŶŐtĂŝǀĞƌ͗ǀĞƌĂŐĞĐŽƐƚŽĨĐůŝĞŶƚĂƚϭϱйŽƌůĞƐƐŽĨŶƵƌƐŝŶŐŚŽŵĞĐŽƐƚ
ĚƵůƚWƌŽƚĞĐƚŝǀĞ^ĞƌǀŝĐĞƐ͗WƌŽƚĞĐƚŝǀĞŶĞĞĚƐƌĞƐŽůǀĞĚƉŽƐŝƚŝǀĞůǇ
DĞĂůƐŽŶtŚĞĞůƐ͗dŽƚĂůŵĞĂůƐƐĞƌǀĞĚ
ŚŝůĚĂŶĚ&ĂŵŝůǇ^ĞƌǀŝĐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝǀĞWĞƌĨŽƌŵĂŶĐĞ͗WĞƌĐĞŶƚƐĂƚŝƐĨĂĐƚŽƌǇŽƵƚĐŽŵĞƐŽŶƋƵĂůŝƚĂƚŝǀĞĐĂƐĞƌĞǀŝĞǁƐͬƐǇƐƚĞŵ
ƉĞƌĨŽƌŵĂŶĐĞ
ŚŝůĚWƌŽƚĞĐƚŝǀĞ^ĞƌǀŝĐĞƐ͗ďƐĞŶĐĞŽĨŵĂůƚƌĞĂƚŵĞŶƚƌĞĐƵƌƌĞŶĐĞǁŝƚŚŝŶϲŵŽŶƚŚƐ
KƵƚŽĨ,ŽŵĞ^ĞƌǀŝĐĞƐ͗WĞƌĐĞŶƚŽĨĐĂƐĞƐĐůŽƐĞĚƚŽƉĞƌŵĂŶĞŶĐǇŽƵƚĐŽŵĞͬŵĞĚŝĂŶŵŽŶƚŚƐĐůŽƐĞĚƚŽ
ƉĞƌŵĂŶĞŶĐǇ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌKƉĞƌĂƚŝŽŶƐ
ŽƌƌĞĐƚĞĚĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞƌĞƉŽƌƚĞĚĨŝƐĐĂůŝƐƐƵĞƐͲͲƉĞƌƌĞƉŽƌƚŝŶŐƉƌŽĐĞƐƐĂŶĚ:ƵŶĞϯϬƋƵĂƌƚĞƌůǇƌĞƉŽƌƚ
ŝŶǀŽůǀŝŶŐƚŚĞƵƌĞĂƵŽĨ&ŝŶĂŶĐĞĂŶĚƵƌĞĂƵŽĨ/ŶƚĞƌŶĂůZĞǀŝĞǁĂŶĚƵĚŝƚ
/ŶŝƚŝĂůĨŽƐƚĞƌĐĂƌĞŚŽŵĞƐůŝĐĞŶƐĞĚǁŝƚŚŝŶϯŵŽŶƚŚƐŽĨĂƉƉůŝĐĂƚŝŽŶĐŽŵƉůĞƚŝŽŶ
ŽƵďůĞͲƌĞĂĚ;ƌĞǀŝĞǁĞĚͿĂƐĞWƌŽĐĞƐƐZĞǀŝĞǁƐƚŚĂƚĂƌĞĂĐĐƵƌĂƚĞŝŶƚŚĞKĨĨŝĐĞŽĨYƵĂůŝƚǇĂŶĚĞƐŝŐŶ
KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶ
WĞƌĐĞŶƚŽĨĐĂƐĞƐƚƌĂŶƐĨĞƌƌĞĚƚŽĂĨĂŵŝůǇŵĞŵďĞƌŽƌĂƐƐŽĐŝĂƚĞ
ŶŶƵĂůĐƵŵƵůĂƚŝǀĞƐĐŽƌĞŽŶƋƵĂƌƚĞƌůǇĐĂƐĞƉƌŽĐĞƐƐƌĞǀŝĞǁƐ
ůŝŐŝďůĞƐƚĂĨĨƚŽŽďƚĂŝŶĂŶĚŵĂŝŶƚĂŝŶEĂƚŝŽŶĂů'ƵĂƌĚŝĂŶƐŚŝƉĞƌƚŝĨŝĐĂƚŝŽŶ
KĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐ
^ƚĂƚĞǁŝĚĞWĂƚĞƌŶŝƚǇƐƚĂďůŝƐŚŵĞŶƚWĞƌĐĞŶƚĂŐĞ;WWƐĐŽƌĞͿ
ŚŝůĚƐƵƉƉŽƌƚƐĞƌǀŝĐĞƐĐŽůůĞĐƚŝŽŶƐ
ZĂƚŝŽ͗KĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐĐŽůůĞĐƚŝŽŶƐƚŽĐŽƐƚ
^ĞƌǀŝĐĞƐĨŽƌWĞŽƉůĞǁŝƚŚŝƐĂďŝůŝƚŝĞƐ
ŽŵŵƵŶŝƚǇ^ƵƉƉŽƌƚƐ͕ƌĂŝŶ/ŶũƵƌǇ͕WŚǇƐŝĐĂůŝƐĂďŝůŝƚǇtĂŝǀĞƌƐ͕EŽŶͲǁĂŝǀĞƌ^ĞƌǀŝĐĞƐͲWĞƌĐĞŶƚŽĨ
ƉƌŽǀŝĚĞƌƐŵĞĞƚŝŶŐĨŝƐĐĂůƌĞƋƵŝƌĞŵĞŶƚƐŽĨĐŽŶƚƌĂĐƚ
ŽŵŵƵŶŝƚǇ^ƵƉƉŽƌƚƐ͕ƌĂŝŶ/ŶũƵƌǇ͕WŚǇƐŝĐĂůŝƐĂďŝůŝƚǇtĂŝǀĞƌƐ͕EŽŶͲǁĂŝǀĞƌ^ĞƌǀŝĐĞƐͲWĞƌĐĞŶƚŽĨ
ƉƌŽǀŝĚĞƌƐŵĞĞƚŝŶŐŶŽŶͲĨŝƐĐĂůƌĞƋƵŝƌĞŵĞŶƚƐŽĨĐŽŶƚƌĂĐƚ
WĞƌĐĞŶƚŽĨŝŶĚŝǀŝĚƵĂůƐǁŚŽƌĞƉŽƌƚƚŚĂƚƚŚĞŝƌƐƵƉƉŽƌƚƐĂŶĚƐĞƌǀŝĐĞƐŚĞůƉƚŚĞŵůĞĂĚĂŐŽŽĚůŝĨĞ;EĂƚŝŽŶĂů
ŽƌĞ/ŶĚŝĐĂƚŽƌƐ/ŶͲWĞƌƐŽŶ^ƵƌǀĞǇͿ
^ƵďƐƚĂŶĐĞďƵƐĞĂŶĚDĞŶƚĂů,ĞĂůƚŚ
>ŽĐĂů^ƵďƐƚĂŶĐĞďƵƐĞ^ĞƌǀŝĐĞƐͲ^ƵĐĐĞƐƐĨƵůĐŽŵƉůĞƚŝŽŶƌĂƚĞ
DĞŶƚĂů,ĞĂůƚŚĞŶƚĞƌƐͲĚƵůƚKƵƚĐŽŵĞƐYƵĞƐƚŝŽŶŶĂŝƌĞͲWĞƌĐĞŶƚŽĨĐůŝĞŶƚƐƐƚĂďůĞ͕ŝŵƉƌŽǀĞĚ͕ŽƌŝŶ
ƌĞĐŽǀĞƌǇǁŚŝůĞŝŶĐƵƌƌĞŶƚƚƌĞĂƚŵĞŶƚ
DĞŶƚĂů,ĞĂůƚŚĞŶƚĞƌƐͲzŽƵƚŚKƵƚĐŽŵĞƐYƵĞƐƚŝŽŶŶĂŝƌĞͲWĞƌĐĞŶƚŽĨĐůŝĞŶƚƐƐƚĂďůĞ͕ŝŵƉƌŽǀĞĚ͕ŽƌŝŶ
ƌĞĐŽǀĞƌǇǁŚŝůĞŝŶĐƵƌƌĞŶƚƚƌĞĂƚŵĞŶƚ
KƵƚĂŶĚďŽƵƚ,ŽŵĞďŽƵŶĚdƌĂŶƐƉŽƌƚĂƚŝŽŶƐƐŝƐƚĂŶĐĞ&ƵŶĚ
EƵŵďĞƌŽĨŝŶƚĞƌŶĂůƌĞǀŝĞǁƐĨŽƌĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂƚƵƚĞĂŶĚĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐ
^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌ>ŽŶŐͲdĞƌŵ^ƵƐƚĂŝŶĂďŝůŝƚǇ&ƵŶĚ
EƵŵďĞƌŽĨŝŶƚĞƌŶĂůƌĞǀŝĞǁƐĨŽƌĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂƚƵƚĞĂŶĚĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐ
^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌDŝƐĐĞůůĂŶĞŽƵƐŽŶĂƚŝŽŶ&ƵŶĚ
EƵŵďĞƌŽĨŝŶƚĞƌŶĂůƌĞǀŝĞǁƐĨŽƌĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂƚƵƚĞĂŶĚĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐ
^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌtŽƌŬƐŚŽƉ&ƵŶĚ
EƵŵďĞƌŽĨŝŶƚĞƌŶĂůƌĞǀŝĞǁƐĨŽƌĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂƚƵƚĞĂŶĚĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐ
^ƚĂƚĞ,ŽƐƉŝƚĂůhŶŝƚ&ƵŶĚ
EƵŵďĞƌŽĨŝŶƚĞƌŶĂůƌĞǀŝĞǁƐĨŽƌĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂƚƵƚĞĂŶĚĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐůŝĞŶƚdƌƵƐƚ&ƵŶĚ
EƵŵďĞƌŽĨŝŶƚĞƌŶĂůƌĞǀŝĞǁƐĨŽƌĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂƚƵƚĞĂŶĚĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐKĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐ;KZ^Ϳ^ƵƉƉŽƌƚŽůůĞĐƚŝŽŶƐ
EƵŵďĞƌŽĨŝŶƚĞƌŶĂůƌĞǀŝĞǁƐĨŽƌĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂƚƵƚĞĂŶĚĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐ
DĂƵƌŝĐĞE͘tĂƌƐŚĂǁdƌƵƐƚ&ƵŶĚ
EƵŵďĞƌŽĨŝŶƚĞƌŶĂůƌĞǀŝĞǁƐĨŽƌĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂƚƵƚĞĂŶĚĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϭϱй
ϵϱй
ϵ͕ϮϬϬ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϲϴ
ϲϴ
ϲϴ

ϴϱйͬϴϱй

^͘͘ϳ

ϲϵ

ϵϰ͘ϲй
ϵϬйͬϭϮŵŽŶƚŚƐ

^͘͘ϳ
^͘͘ϳ

ϲϵ
ϲϵ

ϴϬй

^͘͘ϳ

ϳϬ

ϵϲй
ϵϲй

^͘͘ϳ
^͘͘ϳ

ϳϬ
ϳϬ

ϭϬй
ϴϱй
ϭϬϬй

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϳϭ
ϳϭ
ϳϭ

ϵϬй
ΨϮϮϱŵŝůůŝŽŶ
хΨϲ͘ϮϱƚŽΨϭ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϳϮ
ϳϮ
ϳϮ

ϭϬϬй

^͘͘ϳ

ϳϯ

ϭϬϬй

^͘͘ϳ

ϳϯ

ϭϬϬй

^͘͘ϳ

ϳϯ

ϲϬй
ϴϰй

^͘͘ϳ
^͘͘ϳ

ϳϰ
ϳϰ

ϴϰй

^͘͘ϳ

ϳϰ

ϭ

^͘͘ϳ

ϴϴ

ϭ

^͘͘ϳ

ϴϵ

ϭ

^͘͘ϳ

ϵϬ

ϭ

^͘͘ϳ

ϵϭ

ϭ

^͘͘ϳ

ϵϮ

ϭ

^͘͘ϳ

ϭϭϯ

ϭ

^͘͘ϳ

ϭϭϰ

ϭ

^͘͘ϳ

ϭϭϱ
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 ^ŽĐŝĂů^ĞƌǀŝĐĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

























WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
dĂƌŐĞƚ
^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌWĂƚŝĞŶƚĐĐŽƵŶƚ
EƵŵďĞƌŽĨŝŶƚĞƌŶĂůƌĞǀŝĞǁƐĨŽƌĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂƚƵƚĞĂŶĚĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐ
ϭ
^ƚĂƚĞ,ŽƐƉŝƚĂůWĂƚŝĞŶƚdƌƵƐƚ&ƵŶĚ
EƵŵďĞƌŽĨŝŶƚĞƌŶĂůƌĞǀŝĞǁƐĨŽƌĐŽŵƉůŝĂŶĐĞǁŝƚŚƐƚĂƚƵƚĞĂŶĚĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐ
ϭ
tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
WƌŽǀŝĚĞĂĐĐƵƌĂƚĞĂŶĚƚŝŵĞůǇĚĞƉĂƌƚŵĞŶƚͲǁŝĚĞĨŝƐĐĂůĂĚŵŝŶŝƐƚƌĂƚŝŽŶ
EŽĂƵĚŝƚĨŝŶĚŝŶŐƐ
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ
>ĂďŽƌǆĐŚĂŶŐĞͲdŽƚĂůũŽďƉůĂĐĞŵĞŶƚƐ
ϯϬ͕ϬϬϬͬƋƵĂƌƚĞƌ
dE&ZĞĐŝƉŝĞŶƚƐͲWŽƐŝƚŝǀĞĐůŽƐƵƌĞƌĂƚĞ
ϳϮйͬŵŽŶƚŚ
ůŝŐŝďŝůŝƚǇ^ĞƌǀŝĐĞƐͲ/ŶƚĞƌŶĂůƌĞǀŝĞǁĐŽŵƉůŝĂŶĐĞĂĐĐƵƌĂĐǇ
ϵϱй
hƚĂŚĂƚĂZĞƐĞĂƌĐŚĞŶƚĞƌͲWƌŽǀŝƐŝŽŶŽĨƐƚĂƚƵƚŽƌǇƌĞƉŽƌƚƐƌĞůĂƚĞĚƚŽƌĞƐĞĂƌĐŚ
ZĞƉŽƌƚƐƉƌŽǀŝĚĞĚ
EƵƚƌŝƚŝŽŶƐƐŝƐƚĂŶĐĞ
&ĞĚĞƌĂů^EWYƵĂůŝƚǇŽŶƚƌŽůĐĐƵƌĂĐǇͲĐƚŝǀĞƐ
ϵϳй
&ŽŽĚ^ƚĂŵƉƐͲĞƌƚŝĨŝĐĂƚŝŽŶƚŝŵĞůŝŶĞƐƐ
ϵϱй
&ŽŽĚ^ƚĂŵƉƐͲĞƌƚŝĨŝĐĂƚŝŽŶĚĂǇƐƚŽĚĞĐŝƐŝŽŶ
ϭϮĚĂǇƐ
'ĞŶĞƌĂůƐƐŝƐƚĂŶĐĞ
WŽƐŝƚŝǀĞĐůŽƐƵƌĞƌĂƚĞ;^^/ĂĐŚŝĞǀĞŵĞŶƚŽƌĐůŽƐĞĚǁŝƚŚĞĂƌŶŝŶŐƐͿ
ϱϴй
ǀĞƌĂŐĞŵŽŶƚŚůǇĐŽŶƐƵŵĞƌƐƐĞƌǀĞĚ
ϳϯϬ
/ŶƚĞƌŶĂůƌĞǀŝĞǁĐŽŵƉůŝĂŶĐĞĂĐĐƵƌĂĐǇ
ϵϬй
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ
WĞƌĐĞŶƚĂŐĞŽĨŶĞǁĞŵƉůŽǇĞƌƐƚĂƚƵƐĚĞƚĞƌŵŝŶĂƚŝŽŶŵĂĚĞǁŝƚŚŝŶϵϬĚĂǇƐĂĨƚĞƌďƵƐŝŶĞƐƐŝƐůŝĂďůĞ
ϵϱ͘ϱй
WĞƌĐĞŶƚĂŐĞŽĨhŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞƐĞƉĂƌĂƚŝŽŶĚĞƚĞƌŵŝŶĂƚŝŽŶƐǁŝƚŚƋƵĂůŝƚǇƐĐŽƌĞƐĞƋƵĂůƚŽŽƌ
ϵϬй
ŐƌĞĂƚĞƌƚŚĂŶϵϱƉŽŝŶƚƐ
WĞƌĐĞŶƚĂŐĞŽĨhŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞďĞŶĞĨŝƚƐƉĂǇŵĞŶƚƐŵĂĚĞǁŝƚŚŝŶϭϰĚĂǇƐ
ϵϱй
hƚĂŚ^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ
sŽĐĂƚŝŽŶĂůZĞŚĂďŝůŝƚĂƚŝŽŶͲ/ŶĐƌĞĂƐĞƚŚĞƉĞƌĐĞŶƚĂŐĞŽĨĐůŝĞŶƚƐƐĞƌǀĞĚǁŚŽĂƌĞǇŽƵƚŚ
ϯϵ͘ϴй
sŽĐĂƚŝŽŶĂůZĞŚĂďŝůŝƚĂƚŝŽŶͲDĂŝŶƚĂŝŶŽƌŝŶĐƌĞĂƐĞĂƐƵĐĐĞƐƐĨƵůƌĞŚĂďŝůŝƚĂƚŝŽŶĐůŽƐƵƌĞƌĂƚĞ
ϱϱй
ĞĂĨĂŶĚ,ĂƌĚŽĨ,ĞĂƌŝŶŐͲ/ŶĐƌĞĂƐĞŝŶƚŚĞŶƵŵďĞƌŽĨŝŶĚŝǀŝĚƵĂůƐƐĞƌǀĞĚďǇ^,,ƉƌŽŐƌĂŵƐ
ϴ͕ϬϬϬ
,ŽƵƐŝŶŐĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ
EƵŵďĞƌŽĨĞůŝŐŝďůĞŚŽƵƐĞŚŽůĚƐĂƐƐŝƐƚĞĚǁŝƚŚŚŽŵĞĞŶĞƌŐǇĐŽƐƚƐ
Ϯϴ͕ϬϬϬ
EƵŵďĞƌŽĨůŽǁŝŶĐŽŵĞŚŽƵƐĞŚŽůĚƐĂƐƐŝƐƚĞĚďǇŝŶƐƚĂůůŝŶŐƉĞƌŵĂŶĞŶƚĞŶĞƌŐǇĐŽŶƐĞƌǀĂƚŝŽŶŵĞĂƐƵƌĞƐ
ϱϯϬ
ZĞĚƵĐĞĂǀĞƌĂŐĞůĞŶŐƚŚŽĨƐƚĂǇŝŶŵĞƌŐĞŶĐǇ^ŚĞůƚĞƌƐ
ϭϬй
^ƉĞĐŝĂů^ĞƌǀŝĐĞŝƐƚƌŝĐƚƐ
dŽƚĂůƉĂƐƐͲƚŚƌŽƵŐŚŽĨĨƵŶĚƐƚŽƋƵĂůŝĨǇŝŶŐƐƉĞĐŝĂůƐĞƌǀŝĐĞĚŝƐƚƌŝĐƚƐŝŶĐŽƵŶƚŝĞƐŽĨƚŚĞϱƚŚ͕ϲƚŚ͕ĂŶĚϳƚŚ
YƵĂƌƚĞƌůǇƉĂƐƐͲ
ĐůĂƐƐ
ƚŚƌŽƵŐŚƌĞƉŽƌƚĞĚ
KĨĨŝĐĞŽĨŚŝůĚĂƌĞ
EƵŵďĞƌŽĨƉĞŽƉůĞƐƵĐĐĞƐƐĨƵůůǇŽďƚĂŝŶŝŶŐŚŝůĚĞǀĞůŽƉŵĞŶƚƐƐŽĐŝĂƚĞƌĞĚĞŶƚŝĂů
ϯϬϬ
EƵŵďĞƌŽĨĞůŝŐŝďůĞĐŚŝůĚƌĞŶƐĞƌǀĞĚƚŚƌŽƵŐŚĞǆƉĂŶƐŝŽŶŐƌĂŶƚƐĂŶŶƵĂůůǇ
ϯϱ
WĞƌĐĞŶƚŽĨĞůŝŐŝďůĞϰͲǇĞĂƌͲŽůĚƐǁŚŽƌĞƚƵƌŶĂŶ/'WƐĐŚŽůĂƌƐŚŝƉĂƉƉůŝĐĂƚŝŽŶĂŶĚƉĞƌĐĞŶƚŽĨĞůŝŐŝďůĞϰͲǇĞĂƌͲ
ϭϬйͬϯϬй
ŽůĚƐǁŚŽƌĞƚƵƌŶĂŶĂƉƉůŝĐĂƚŝŽŶǁŚŽĂƌĞƚŚĞŶĞŶƌŽůůĞĚŝŶŚŝŐŚͲƋƵĂůŝƚǇƉƌĞƐĐŚŽŽůǁŝƚŚƚŚĞƐĐŚŽůĂƌƐŚŝƉƐ
^ƚĂƚĞ^ŵĂůůƵƐŝŶĞƐƐƌĞĚŝƚ/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵ&ƵŶĚ
DŝŶŝŵŝǌĞůŽĂŶůŽƐƐĞƐ
фϯй
WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚ&ƵŶĚ
EĞǁƌĞĐĞŝƉƚƐŝŶǀĞƐƚĞĚŝŶĐŽŵŵƵŶŝƚŝĞƐĂŶŶƵĂůůǇ
ϭϬϬй
&ƵŶĚZĞŐŝŽŶĂůWůĂŶŶŝŶŐWƌŽŐƌĂŵƚŽĂƐƐŝƐƚůŽĐĂůĐŽŵŵƵŶŝƚŝĞƐ
ϮϰĐŽŵŵƵŶŝƚŝĞƐ
DĂŝŶƚĂŝŶŵŝŶŝŵƵŵƌĂƚŝŽŽĨůŽĂŶͲƚŽͲŐƌĂŶƚĨƵŶĚŝŶŐĨŽƌƉƌŽũĞĐƚƐ
ϰϱйůŽĂŶƐͬϱϱйŐƌĂŶƚƐ

ŝůů

/ƚĞŵη

^͘͘ϳ

ϭϭϲ

^͘͘ϳ

ϭϭϳ

^͘͘ϳ

ϳϱ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϴϭ
ϴϭ
ϴϭ
ϴϭ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϳϵ
ϳϵ
ϳϵ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϳϳ
ϳϳ
ϳϳ

^͘͘ϳ
^͘͘ϳ

ϴϰ
ϴϰ

^͘͘ϳ

ϴϰ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϴϯ
ϴϯ
ϴϯ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϳϴ
ϳϴ
ϳϴ

^͘͘ϳ

ϴϮ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϴϬ
ϴϬ
ϴϬ

^͘͘ϳ

ϭϬϰ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϵϵ
ϵϵ
ϵϵ









Office of the Legislative Fiscal Analyst

8-23

Social Services

Budget of the State of Utah

 ^ŽĐŝĂů^ĞƌǀŝĐĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ




















WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ
KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐ>ŽĂŶ&ƵŶĚ
,ŽƵƐŝŶŐƵŶŝƚƐƉƌĞƐĞƌǀĞĚŽƌĐƌĞĂƚĞĚ
ŽŶƐƚƌƵĐƚŝŽŶũŽďƐƉƌĞƐĞƌǀĞĚŽƌĐƌĞĂƚĞĚ
>ĞǀĞƌĂŐŝŶŐŽĨŽƚŚĞƌĨƵŶĚƐŝŶĞĂĐŚƉƌŽũĞĐƚƚŽKůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐ>ŽĂŶ&ƵŶĚŵŽŶŝĞƐ
hŝŶƚĂŚĂƐŝŶZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
WƌŽǀŝĚĞZĞǀŝƚĂůŝǌĂƚŝŽŶŽĂƌĚǁŝƚŚƐƵƉƉŽƌƚ͕ƌĞƐŽƵƌĐĞƐĂŶĚĚĂƚĂƚŽĂůůŽĐĂƚĞŶĞǁĂŶĚƌĞͲĂůůŽĐĂƚĞĚĨƵŶĚƐ
ƚŽŝŵƉƌŽǀĞƚŚĞƋƵĂůŝƚǇŽĨůŝĨĞĨŽƌƚŚŽƐĞůŝǀŝŶŐŝŶƚŚĞhŝŶƚĂŚĂƐŝŶ
EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
WƌŽǀŝĚĞƐƵƉƉŽƌƚƚŽEĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶŽĂƌĚǁŝƚŚƌĞƐŽƵƌĐĞƐĂŶĚĚĂƚĂƚŽĞŶĂďůĞĂůůŽĐĂƚŝŽŶŽĨŶĞǁ
ĂŶĚƌĞͲĂůůŽĐĂƚĞĚĨƵŶĚƐƚŽŝŵƉƌŽǀĞƚŚĞƋƵĂůŝƚǇŽĨůŝĨĞĨŽƌƚŚŽƐĞůŝǀŝŶŐŽŶƚŚĞhƚĂŚƉŽƌƚŝŽŶŽĨƚŚĞEĂǀĂũŽ
ZĞƐĞƌǀĂƚŝŽŶ
YƵĂůŝĨŝĞĚŵĞƌŐĞŶĐǇ&ŽŽĚŐĞŶĐŝĞƐ&ƵŶĚ
EƵŵďĞƌŽĨŚŽƵƐĞŚŽůĚƐƐĞƌǀĞĚďǇY&&ĂŐĞŶĐŝĞƐ
WĞƌĐĞŶƚŽĨY&&ĨƵŶĚƐŽďůŝŐĂƚĞĚƚŽY&&ĂŐĞŶĐŝĞƐ
/ŶƚĞƌŵŽƵŶƚĂŝŶtĞĂƚŚĞƌŝǌĂƚŝŽŶdƌĂŝŶŝŶŐ&ƵŶĚ
EƵŵďĞƌŽĨŝŶĚŝǀŝĚƵĂůƐƚƌĂŝŶĞĚĞĂĐŚǇĞĂƌ
ŚŝůĚĂƌĞ&ƵŶĚ
ZĞƉŽƌƚŽŶĂĐƚŝǀŝƚŝĞƐŽƌƉƌŽũĞĐƚƐƉĂŝĚĨŽƌďǇƚŚĞĨƵŶĚŝŶƉƌŝŽƌĨŝƐĐĂůǇĞĂƌ
hƚĂŚŽŵŵƵŶŝƚǇĞŶƚĞƌĨŽƌƚŚĞĞĂĨ&ƵŶĚ
dŽƚĂůŽĨĨƵŶĚƐĞǆƉĞŶĚĞĚĐŽŵƉŝůĞĚďǇĐĂƚĞŐŽƌǇŽĨƵƐĞ
zĞĂƌĞŶĚĨƵŶĚďĂůĂŶĐĞ
zĞĂƌůǇƌĞƐƵůƚƐͬƉƌŽĨŝƚĨƌŽŵŝŶǀĞƐƚŵĞŶƚŽĨƚŚĞĨƵŶĚ
/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚ&ƵŶĚ
dŽƚĂůŽĨĨƵŶĚƐĞǆƉĞŶĚĞĚĐŽŵƉŝůĞĚďǇĐĂƚĞŐŽƌǇŽĨƵƐĞ
zĞĂƌĞŶĚĨƵŶĚďĂůĂŶĐĞ
zĞĂƌůǇƌĞƐƵůƚƐͬƉƌŽĨŝƚĨƌŽŵŝŶǀĞƐƚŵĞŶƚŽĨƚŚĞĨƵŶĚ
/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚsĞŶĚŽƌ&ƵŶĚ
&ƵŶĚƐƵƐĞĚƚŽĂƐƐŝƐƚĚŝĨĨĞƌĞŶƚďƵƐŝŶĞƐƐůŽĐĂƚŝŽŶƐǁŝƚŚƉƵƌĐŚĂƐŝŶŐƵƉŐƌĂĚĞĚĞƋƵŝƉŵĞŶƚ
&ƵŶĚƐƵƐĞĚƚŽĂƐƐŝƐƚĚŝĨĨĞƌĞŶƚďƵƐŝŶĞƐƐůŽĐĂƚŝŽŶƐǁŝƚŚƌĞƉĂŝƌŝŶŐĂŶĚŵĂŝŶƚĂŝŶŝŶŐŽĨĞƋƵŝƉŵĞŶƚ
DĂŝŶƚĂŝŶŽƌŝŶĐƌĞĂƐĞƚŽƚĂůǇĞĂƌůǇĐŽŶƚƌŝďƵƚŝŽŶƐƚŽƚŚĞƵƐŝŶĞƐƐŶƚĞƌƉƌŝƐĞWƌŽŐƌĂŵKǁŶĞƌ^ĞƚƐŝĚĞ
&ƵŶĚ
hŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞdƌƵƐƚ&ƵŶĚďĂůĂŶĐĞŝƐŐƌĞĂƚĞƌƚŚĂŶƚŚĞŵŝŶŝŵƵŵĂĚĞƋƵĂƚĞƌĞƐĞƌǀĞĂŵŽƵŶƚ
ĂŶĚůĞƐƐƚŚĂŶƚŚĞŵĂǆŝŵƵŵĂĚĞƋƵĂƚĞƌĞƐĞƌǀĞĂŵŽƵŶƚ
dŚĞĂǀĞƌĂŐĞŚŝŐŚĐŽƐƚŵƵůƚŝƉůĞŝƐƚŚĞhŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞdƌƵƐƚ&ƵŶĚďĂůĂŶĐĞĂƐĂƉĞƌĐĞŶƚĂŐĞŽĨ
ƚŽƚĂůhŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞǁĂŐĞƐĚŝǀŝĚĞĚďǇƚŚĞĂǀĞƌĂŐĞŚŝŐŚĐŽƐƚƌĂƚĞ
ŽŶƚƌŝďƵƚŽƌǇĞŵƉůŽǇĞƌƐhŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞĐŽŶƚƌŝďƵƚŝŽŶƐĚƵĞƉĂŝĚƚŝŵĞůǇ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϴϴϮ
Ϯ͕Ϯϵϯ
ϭϱ͗ϭ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϵϳ
ϵϳ
ϵϳ

ůůŽĐĂƚĞƌĞǀĞŶƵĞƐ
ǁŝƚŚŝŶϭǇĞĂƌ

^͘͘ϳ

ϭϬϭ

ůůŽĐĂƚĞƌĞǀĞŶƵĞƐ
ǁŝƚŚŝŶϭǇĞĂƌ

^͘͘ϳ

ϵϲ

ϱϬ͕ϬϬϬ
ϭϬϬй

^͘͘ϳ
^͘͘ϳ

ϭϬϬ
ϭϬϬ

ϲ

^͘͘ϳ

ϵϱ

EŽŶĞ

^͘͘ϳ

ϵϯ

EŽŶĞ
EŽŶĞ
EŽŶĞ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϭϬϮ
ϭϬϮ
ϭϬϮ

EŽŶĞ
EŽŶĞ
EŽŶĞ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϵϰ
ϵϰ
ϵϰ

ϭϮ
Ϯϴ
ΨϳϬ͕ϬϬϬͬǇĞĂƌ

^͘͘ϳ
^͘͘ϳ
^͘͘ϳ

ϭϭϴ
ϭϭϴ
ϭϭϴ

sĂƌŝĞƐ

^͘͘ϳ

ϭϬϱ

ϭ

^͘͘ϳ

ϭϬϱ

ϵϱй

^͘͘ϳ

ϭϬϱ
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 ^ŽĐŝĂů^ĞƌǀŝĐĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
 &ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
 ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐͲZĞďĂƚĞƐ
 /ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
,ŽŵĞůĞƐƐ^ŚĞůƚĞƌŝƚŝĞƐDŝƚŝŐĂƚŝŽŶ;'&ZͿ
 ^ƵƌǀŝǀŽƌƐŽĨ^ƵŝĐŝĚĞ>ŽƐƐĐĐŽƵŶƚ;'&ZͿ
WƐǇĐŚŝĂƚƌŝĐŽŶƐƵůƚĂƚŝŽŶWƌŽŐƌĂŵĐĐŽƵŶƚ;'&ZͿ
 ŵďƵůĂŶĐĞ^ǀĐWƌŽǀŝĚĞƌƐƐĞƐƐǆƉZĞǀ&ƵŶĚ
ĂŶĐĞƌZĞƐĞĂƌĐŚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
 ŚŝůĚƌĞŶǁŝƚŚĂŶĐĞƌ^ƵƉƉŽƌƚZĞƐƚƌĐĐƚ;'&ZͿ
ŚŝůĚƌĞŶǁͬ,ĞĂƌƚŝƐĞĂƐĞ^ƵƉƉƚ;'&ZͿ
 ŚŝůĚƌĞŶΖƐĐĐŽƵŶƚ;'&ZͿ
ŚŝůĚƌĞŶΖƐ,ĞĂƌŝŶŐŝĚWŝůŽƚWƌŽŐƌĂŵ;'&ZͿ
 ŚŝůĚƌĞŶΖƐKƌŐĂŶdƌĂŶƐƉůĂŶƚ;'&ZͿ
ŚŽŽƐĞ>ŝĨĞĚŽƉƚŝŽŶ^ƵƉƉŽƌƚĐĐŽƵŶƚ;'&ZͿ
ŝŐĂƌĞƚƚĞdĂǆ;'&ZͿ
 ŽŶĐĞĂůĞĚtĞĂƉŽŶƐĐĐŽƵŶƚ;'&ZͿ
ĞƉƚ͘ŽĨWƵďůŝĐ^ĂĨĞƚǇZĞƐƚ͘ĐĐƚ͘
 ĞƐŝŐŶĂƚĞĚ^ĂůĞƐdĂǆ
ĞƐŝŐŶĂƚĞĚ^ĂůĞƐdĂǆ͕KŶĞͲƚŝŵĞ
 ŽŵĞƐƚŝĐsŝŽůĞŶĐĞ;'&ZͿ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
 ,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
,ŽŵĞůĞƐƐĐĐŽƵŶƚ;'&ZͿ
 ,ŽŵĞůĞƐƐ,ŽƵƐŝŶŐZĞĨŽƌŵZĞƐƚ͘ĐĐƚ;'&ZͿ
,ŽƐƉŝƚĂůWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ
 ,ŽƵƐŝŶŐKƉƉŽƌƚƵŶŝƚŝĞƐĨŽƌ>Žǁ/ŶĐŽŵĞ,,
/ŶƚŽǆŝĐĂƚĞĚƌŝǀĞƌZĞŚĂď;'&ZͿ
 >ĂŶĚǆĐŚĂŶŐĞŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
 DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚ;'&ZͿ
DŝŶĞƌĂůŽŶƵƐ;'&ZͿ
 EĂƚŝŽŶĂůDĞŶƐWƌŽĨďĂůůdĞĂŵ^ƵƉƉƚ;'&ZͿ
EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
 EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐ͘&ƵŶĚ
KĨĨŝĐĞŽĨZĞŚĂď͘dƌĂŶƐŝƚŝŽŶZĞƐƚ͘ĐĐƚ;'&ZͿ
 KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐ
Kt,dͲ&ĞĚ,ŽŵĞ
Kt,dͲ&ĞĚ,ŽŵĞ/ŶĐŽŵĞ
 Kt,d&Ͳ>Žǁ/ŶĐŽŵĞ,ŽƵƐŝŶŐ
Kt,dͲ>Žǁ/ŶĐŽŵĞ,ŽƵƐŝŶŐͲW/
 WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚ
WƌŽƐƚĂƚĞĂŶĐĞƌ^ƵƉƉŽƌƚ;'&ZͿ
 YƵĂůŝĨŝĞĚŵĞƌŐĞŶĐǇ&ŽŽĚŐĞŶĐŝĞƐ&ƵŶĚ
^ĐŚŽŽůZĞĂĚŝŶĞƐƐ;'&ZͿ
 ^ƉĞĐŝĂůĚŵŝŶŝƐƚƌĂƚŝǀĞǆƉĞŶƐĞ;'&ZͿ
^ƚĂƚĞ>ĂďƌƵŐdĞƐƚŝŶŐĐĐŽƵŶƚ;'&ZͿ
 dŽďĂĐĐŽ^ĞƚƚůĞŵĞŶƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ
 hŝŶƚĂŚĂƐŝŶZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
hŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚ

zŽƵƚŚŚĂƌĂĐƚĞƌKƌŐĂŶŝǌĂƚŝŽŶ;'&ZͿ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕Ϭϯϰ͕Ϭϰϰ͕ϮϬϬ
;ϭϱ͕ϲϱϮ͕ϵϬϬͿ
ϯ͕ϱϴϴ͕ϳϬϲ͕ϲϬϬ
;ϰϮϰ͕ϭϴϱ͕ϳϬϬͿ
ϯϰϭ͕Ϭϲϯ͕ϱϬϬ

ϭϭ͕Ϯϰϳ͕ϯϬϬ
Ϯ͕ϱϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;Ϯϯ͕ϰϭϮ͕ϳϬϬͿ
ϮϰϬ͕ϴϱϭ͕ϲϬϬ
ϯϳ͕ϱϮϮ͕ϵϬϬ
Ϯϭ͕ϬϬϬ
ϭ͕ϱϴϲ͕ϯϬϬ

ϯ͕Ϯϭϳ͕ϰϬϬ
ϮϬ͕ϬϬϬ
ϭϮ͕ϱϬϬ
ϭϮ͕ϱϬϬ
ϰϱϬ͕ϬϬϬ
ϭϮϳ͕ϲϬϬ
ϭϬϲ͕ϯϬϬ
ϭ͕ϬϬϬ
ϯ͕ϭϱϵ͕ϳϬϬ

;ϯϳϱ͕ϮϬϬͿ

ϱϵ͕ϱϬϬ

Ϯϳ͕ϭϭϵ͕ϲϬϬ
Ϯ͕ϲϬϬ͕ϬϬϬ

ϲϮ͕ϬϬϬ
ϯϵϯ͕ϳϬϬ
ϳ͕ϰϵϮ͕ϲϬϬ
ϱϭϭ͕ϬϬϬ
ϱϬϳ͕ϬϬϬ

Ϯϭ͕ϳϬϬ
ϭϵ͕ϮϬϬ
ϵϰ͕ϱϬϱ͕ϳϬϬ
Ϯϲ͕ϲϬϬ
ϱ͕ϬϬϬ
ϭϬ͕Ϯϳϲ͕ϵϬϬ
ϯ͕ϴϬϬ͕ϵϬϬ
ϳϮϮ͕ϲϬϬ
ϭϱ͕ϰϮϭ͕ϮϬϬ
ϰϲϯ͕ϵϯϱ͕ϭϬϬ
ϱ͕ϱϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ

ϭϬϰ͕ϬϬϬ
ϵϭϱ͕ϮϬϬ
;ϯϳϱ͕ϮϬϬͿ
ϳϯϭ͕ϬϬϬ
ϯϳ͕ϱϱϰ͕ϰϬϬ

;ϱϮϬ͕ϬϬϬͿ

ϱϬϵ͕ϬϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
Ϯϯ͕ϬϬϬ
ϯϲ͕ϰϯϬ͕ϱϬϬ
ϭϴ͕ϴϬϬ͕ϬϬϬ
Ϯ͕ϱϴϭ͕ϳϬϬ
ϭϬϬ͕ϬϬϬ
ϭϯ͕ϬϬϬ
ϯϰ͕ϰϭϴ͕ϯϬϬ

ϭϮ͕ϴϯϯ͕ϲϬϬ
Ϯ͕ϱϬϬ͕ϬϬϬ

ϯ͕Ϯϭϳ͕ϰϬϬ
ϮϬ͕ϬϬϬ
ϭϮ͕ϱϬϬ
ϭϮ͕ϱϬϬ
ϰϱϬ͕ϬϬϬ
ϭϮϳ͕ϲϬϬ
ϭϬϲ͕ϯϬϬ
ϭ͕ϬϬϬ
ϯ͕ϭϱϵ͕ϳϬϬ

ϭϬϰ͕ϬϬϬ
ϵϭϱ͕ϮϬϬ
ϳϯϭ͕ϬϬϬ
ϯϳ͕ϱϱϰ͕ϰϬϬ
ϱϮϬ͕ϬϬϬ
ϭ͕ϲϱϰ͕ϵϬϬ
ϭϭ͕ϯϲϮ͕ϰϬϬ
ϰϴ͕ϱϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭ͕Ϭϯϰ͕Ϭϰϰ͕ϮϬϬ
;ϯϵ͕Ϭϲϱ͕ϲϬϬͿ
ϯ͕ϱϴϴ͕ϳϬϲ͕ϲϬϬ
;ϭϴϯ͕ϯϯϰ͕ϭϬϬͿ
ϯϳϴ͕ϱϴϲ͕ϰϬϬ
Ϯϭ͕ϬϬϬ

ϱϬϵ͕ϬϬϬ
ϭ͕ϳϬϬ
Ϯϱϰ͕ϯϬϬ
;Ϯϲ͕ϲϬϬͿ
ϯϵ͕ϱϬϬ

ϯϲ͕ϲϵϬ͕ϳϬϬ
ϭ͕ϭϰϰ͕ϲϬϬ

ϭ͕ϲϱϰ͕ϵϬϬ
ϭϭ͕ϰϮϭ͕ϵϬϬ
ϰϴ͕ϱϬϬ͕ϬϬϬ
ϱϬϵ͕ϬϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
Ϯϯ͕ϬϬϬ
ϲϯ͕ϱϱϬ͕ϭϬϬ
Ϯϭ͕ϰϬϬ͕ϬϬϬ
Ϯ͕ϱϴϭ͕ϳϬϬ
ϭϬϬ͕ϬϬϬ
ϳϱ͕ϬϬϬ
ϯϰ͕ϴϭϮ͕ϬϬϬ
ϳ͕ϰϵϮ͕ϲϬϬ
ϱϭϭ͕ϬϬϬ
ϱϬϳ͕ϬϬϬ
Ϯϭ͕ϳϬϬ
ϱϬϵ͕ϬϬϬ
ϮϬ͕ϵϬϬ
ϵϰ͕ϳϲϬ͕ϬϬϬ
ϰϰ͕ϱϬϬ
ϭϬ͕Ϯϳϲ͕ϵϬϬ
ϯ͕ϴϬϬ͕ϵϬϬ
ϳϮϮ͕ϲϬϬ
ϭϱ͕ϰϮϭ͕ϮϬϬ
ϱϬϬ͕ϲϮϱ͕ϴϬϬ
ϭ͕ϭϱϬ͕ϭϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕Ϭϳϲ͕Ϭϴϱ͕ϮϬϬ
;ϭϰ͕Ϯϲϰ͕ϳϬϬͿ
ϰ͕ϭϭϲ͕ϲϰϲ͕ϲϬϬ
;Ϯϲϱ͕ϭϭϵ͕ϮϬϬͿ
ϱϵ͕ϰϱϳ͕ϵϬϬ
ϭϰϴ͕Ϯϲϲ͕ϬϬϬ
ϭϲϲ͕ϬϮϳ͕ϵϬϬ
ϭϮ͕ϴϯϳ͕ϮϬϬ
ϱ͕ϰϬϯ͕ϭϬϬ
ϰϬ͕ϬϬϬ
Ϯϳϱ͕ϬϬϬ
ϯ͕Ϯϭϳ͕ϰϬϬ
ϮϬ͕ϬϬϬ
ϭϮ͕ϱϬϬ
ϭϮ͕ϱϬϬ
ϯϰϬ͕ϬϬϬ
ϯϭϵ͕ϴϬϬ
ϭϬϲ͕ϴϬϬ
ϭϬϬ
ϯ͕ϭϱϵ͕ϳϬϬ
ϱϬϬ͕ϬϬϬ
ϭϬϲ͕ϭϬϬ
ϱϰϬ͕ϬϬϬ
ϳϯϮ͕ϲϬϬ
ϯϳ͕ϱϱϰ͕ϰϬϬ
Ϯ͕ϮϬϬ
ϭ͕ϵϵϱ͕ϵϬϬ
ϭϭ͕ϰϯϴ͕ϱϬϬ
ϱϲ͕Ϭϰϱ͕ϱϬϬ
ϱϬϵ͕ϬϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
Ϯϯ͕ϬϬϬ
ϭϱϲ͕ϯϮϳ͕ϵϬϬ
ϭϵ͕ϯϬϯ͕ϵϬϬ
Ϯ͕ϱϴϭ͕ϳϬϬ
ϭϬϬ͕ϬϬϬ
ϳϱ͕ϯϬϬ
ϯϳ͕ϱϭϵ͕ϳϬϬ
ϱϬϵ͕ϬϬϬ
ϱϬϵ͕ϬϬϬ
Ϯϭ͕ϳϬϬ
ϱϬϵ͕ϬϬϬ
ϮϬ͕ϵϬϬ
ϵϰ͕ϳϴϯ͕ϭϬϬ
ϰϰ͕ϱϬϬ
ϱ͕ϵϴϬ͕ϯϬϬ
ϯ͕ϮϱϬ͕ϬϬϬ
ϳϯϮ͕ϯϬϬ
ϭϱ͕ϰϮϭ͕ϮϬϬ
ϱϬϳ͕ϱϱϱ͕ϮϬϬ
Ϯϵ͕ϬϬϬ
ϯ͕ϮϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϰϮ͕Ϭϰϭ͕ϬϬϬ
Ϯϰ͕ϴϬϬ͕ϵϬϬ
ϱϮϳ͕ϵϰϬ͕ϬϬϬ
;ϴϭ͕ϳϴϱ͕ϭϬϬͿ
;ϯϭϵ͕ϭϮϴ͕ϱϬϬͿ
ϭϰϴ͕Ϯϰϱ͕ϬϬϬ
ϭϲϲ͕ϬϮϳ͕ϵϬϬ
ϯ͕ϲϬϬ
Ϯ͕ϵϬϯ͕ϭϬϬ
ϰϬ͕ϬϬϬ
Ϯϳϱ͕ϬϬϬ

;ϭϭϬ͕ϬϬϬͿ
ϭϵϮ͕ϮϬϬ
ϱϬϬ
;ϵϬϬͿ
ϱϬϬ͕ϬϬϬ
Ϯ͕ϭϬϬ
;ϯϳϱ͕ϮϬϬͿ
ϯϳϱ͕ϮϬϬ
ϭ͕ϲϬϬ
Ϯ͕ϮϬϬ
ϯϰϭ͕ϬϬϬ
ϭϲ͕ϲϬϬ
ϳ͕ϱϰϱ͕ϱϬϬ

ϵϮ͕ϳϳϳ͕ϴϬϬ
;Ϯ͕Ϭϵϲ͕ϭϬϬͿ

ϯϬϬ
Ϯ͕ϳϬϳ͕ϳϬϬ
;ϳ͕ϰϵϮ͕ϲϬϬͿ
;Ϯ͕ϬϬϬͿ
Ϯ͕ϬϬϬ

Ϯϯ͕ϭϬϬ

;ϰ͕Ϯϵϲ͕ϲϬϬͿ
;ϱϱϬ͕ϵϬϬͿ
ϵ͕ϳϬϬ
ϲ͕ϵϮϵ͕ϰϬϬ
;ϭ͕ϭϮϭ͕ϭϬϬͿ
ϮϬϬ͕ϬϬϬ
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 ^ŽĐŝĂů^ĞƌǀŝĐĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
zŽƵƚŚĞǀĞůŽƉŵĞŶƚKƌŐĂŶŝǌĂƚŝŽŶ;'&ZͿ

 KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ



WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
>ĂƉƐŝŶŐĂůĂŶĐĞ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϬ͕ϬϬϬ
ϰ͕ϳϯϬ͕ϰϬϬ
ϵ͕ϬϬϮ͕ϮϬϬ
ϴϰϴ͕ϯϭϲ͕ϰϬϬ
;ϴϵϭ͕ϭϵϬ͕ϳϬϬͿ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

Ψϱ͕ϯϬϮ͕ϲϱϳ͕ϭϬϬ

ϱϭϵ͕ϲϬϬ
;ϳ͕ϮϱϮ͕ϮϬϬͿ
ϭϱ͕ϵϲϱ͕ϱϬϬ
;ϭ͕ϰϭϴ͕ϰϬϬͿ
;ϵ͕ϰϯϬ͕ϲϬϬͿ
Ψϯϯϭ͕ϵϮϱ͕ϰϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϬ͕ϬϬϬ
ϱ͕ϮϱϬ͕ϬϬϬ
ϭ͕ϳϱϬ͕ϬϬϬ
ϴϲϰ͕Ϯϴϭ͕ϵϬϬ
;ϴϵϮ͕ϲϬϵ͕ϭϬϬͿ
;ϵ͕ϰϯϬ͕ϲϬϬͿ
Ψϱ͕ϲϯϰ͕ϱϴϮ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϬ͕ϬϬϬ
ϱ͕ϮϱϬ͕ϬϬϬ
ϭ͕ϴϬϬ͕ϬϬϬ
ϴϵϭ͕ϵϲϴ͕ϬϬϬ
;ϵϰϭ͕ϰϲϵ͕ϯϬϬͿ
;ϰ͕ϬϬϬͿ
Ψϲ͕ϮϮϵ͕ϴϮϵ͕ϰϬϬ

ϯ͕ϰϵϲ͕ϯϰϳ͕ϯϬϬ
ϴϯϮ͕ϰϲϰ͕ϯϬϬ
ϵϳϯ͕ϴϰϱ͕ϱϬϬ
Ψϱ͕ϯϬϮ͕ϲϱϳ͕ϭϬϬ

ϯϮϮ͕ϭϲϱ͕ϳϬϬ
Ϯϰ͕ϵϯϮ͕ϯϬϬ
;ϭϱ͕ϭϳϮ͕ϲϬϬͿ
Ψϯϯϭ͕ϵϮϱ͕ϰϬϬ

ϯ͕ϴϭϴ͕ϱϭϯ͕ϬϬϬ
ϴϱϳ͕ϯϵϲ͕ϲϬϬ
ϵϱϴ͕ϲϳϮ͕ϵϬϬ
Ψϱ͕ϲϯϰ͕ϱϴϮ͕ϱϬϬ

ϰ͕ϰϮϬ͕ϬϬϰ͕ϭϬϬ
ϴϳϳ͕ϰϭϵ͕ϴϬϬ
ϵϯϮ͕ϰϬϱ͕ϱϬϬ
Ψϲ͕ϮϮϵ͕ϴϮϵ͕ϰϬϬ

ϲ͕ϱϬϭ͘Ϯ

ϲ͕ϱϯϬ͘Ϭ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ

ϱϬ͕ϬϬϬ
Ϯϳ͕ϲϴϲ͕ϭϬϬ
;ϰϴ͕ϴϲϬ͕ϮϬϬͿ
ϵ͕ϰϮϲ͕ϲϬϬ
Ψϱϵϱ͕Ϯϰϲ͕ϵϬϬ


ŐĞŶĐŝĞƐ

 ,ĞĂůƚŚ



,ƵŵĂŶ^ĞƌǀŝĐĞƐ
tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϲ͕ϰϴϯ͘Ϭ

ϭϴ͘Ϯ

ϲϬϭ͕ϰϵϭ͕ϭϬϬ
ϮϬ͕ϬϮϯ͕ϮϬϬ
;Ϯϲ͕Ϯϲϳ͕ϰϬϬͿ
Ψϱϵϱ͕Ϯϰϲ͕ϵϬϬ
Ϯϴ͘ϵ
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 ^ŽĐŝĂů^ĞƌǀŝĐĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ

 &ĞĚĞƌĂů&ƵŶĚƐ





&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϰ͕ϱϬϬ͕ϬϬϬ

Ϯ͕ϱϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰ͕ϱϬϬ͕ϬϬϬ
Ϯ͕ϱϬϬ͕ϬϬϬ
;ϭ͕ϮϯϬ͕ϱϬϬͿ
ϭϴ͕ϮϬϲ͕ϮϬϬ
ϳϬ͕ϬϬϬ
ϭϵϯ͕ϲϳϳ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕Ϯϲϵ͕ϱϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϰ͕ϱϬϬ͕ϬϬϬͿ
;ϭ͕ϮϯϬ͕ϱϬϬͿ
ϭ͕ϮϯϬ͕ϱϬϬ

;ϭ͕ϮϯϬ͕ϱϬϬͿ
;ϭ͕ϵϯϲ͕ϵϬϬͿ
;ϯϵϬ͕ϲϬϬͿ
ϭϵϯ͕ϲϳϳ͕ϱϬϬ
;ϮϭϮ͕ϵϱϬ͕ϭϬϬͿ
;ϱ͕ϰϬϭ͕ϮϬϬͿ
Ϯϴ͕Ϯϯϭ͕ϴϬϬ
Ψϰ͕ϱϬϬ͕ϬϬϬ

ϭ͕ϭϱϰ͕Ϯϴϯ͕ϬϬϬ
;ϭ͕ϭϵϮ͕ϭϱϭ͕ϵϬϬͿ
Ψϭϳϵ͕ϴϱϰ͕ϯϬϬ

Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ

ϰ͕ϱϬϬ͕ϬϬϬ
Ψϰ͕ϱϬϬ͕ϬϬϬ

ϭϳϱ͕ϯϱϰ͕ϯϬϬ
ϰ͕ϱϬϬ͕ϬϬϬ
Ψϭϳϵ͕ϴϱϰ͕ϯϬϬ

Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ

;ϰ͕ϱϬϬ͕ϬϬϬͿ
;Ψϰ͕ϱϬϬ͕ϬϬϬͿ

Ϭ͘Ϭ

ϰ͘Ϭ

ϰ͘Ϭ

Ϭ͘Ϭ

;ϰ͘ϬͿ

ϮϬ͕ϭϰϯ͕ϭϬϬ
ϰϲϬ͕ϲϬϬ
ϮϭϮ͕ϵϱϬ͕ϭϬϬ
ϭ͕ϭϱϵ͕ϲϴϰ͕ϮϬϬ
;ϭ͕ϮϮϬ͕ϯϴϯ͕ϳϬϬͿ
Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ

ϭϴ͕ϮϬϲ͕ϮϬϬ
ϳϬ͕ϬϬϬ
ϭϵϯ͕ϲϳϳ͕ϱϬϬ
ϭ͕ϭϵϮ͕ϭϱϭ͕ϵϬϬ
;ϭ͕ϮϯϬ͕ϬϮϬ͕ϴϬϬͿ
Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ

ϯϳ͕ϴϲϴ͕ϵϬϬ
;ϯϳ͕ϴϲϴ͕ϵϬϬͿ
;Ψϰ͕ϱϬϬ͕ϬϬϬͿ

 ŐĞŶĐŝĞƐ
tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ

 ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ^^
dŽƚĂů



ƵĚŐĞƚĞĚ&d

ϭϳϱ͕ϯϱϰ͕ϯϬϬ

ϭϳϱ͕ϯϱϰ͕ϯϬϬ























Office of the Legislative Fiscal Analyst

8-27

Social Services

Budget of the State of Utah

 ^ŽĐŝĂů^ĞƌǀŝĐĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ




ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ
DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚ;'&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
>ĂƉƐŝŶŐĂůĂŶĐĞ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱϬ͕ϵϲϳ͕ϵϬϬ
;Ϯϭ͕ϯϵϰ͕ϮϬϬͿ
ϵϳ͕Ϭϴϲ͕ϵϬϬ

ϰϬ͕ϮϯϬ͕ϬϬϬ
ϭϴ͕ϭϵϴ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱϬ͕ϵϲϳ͕ϵϬϬ
ϭϴ͕ϴϯϱ͕ϴϬϬ
ϭϭϱ͕Ϯϴϰ͕ϵϬϬ

Ψϭϯϲ͕ϬϲϬ͕ϲϬϬ

Ϯ͕ϱϬϬ͕ϬϬϬ
ϭϯ͕ϵϰϵ͕ϭϬϬ
;ϳϴϳ͕ϵϬϬͿ
;ϵ͕ϰϬϬ͕ϬϬϬͿ
Ψϲϰ͕ϲϴϵ͕ϮϬϬ

ϭϭ͕ϵϬϬ͕ϬϬϬ
ϭϴ͕ϴϮϳ͕ϬϬϬ
;ϱ͕ϲϲϱ͕ϴϬϬͿ
;ϵ͕ϰϬϬ͕ϬϬϬͿ
ΨϮϬϬ͕ϳϰϵ͕ϴϬϬ

ϭϮϯ͕ϭϳϯ͕ϮϬϬ

ϱϮ͕ϲϭϲ͕ϲϬϬ

ϭϳϱ͕ϳϴϵ͕ϴϬϬ

ϭϮ͕ϴϴϳ͕ϰϬϬ
Ψϭϯϲ͕ϬϲϬ͕ϲϬϬ

ϭϮ͕ϬϳϮ͕ϲϬϬ
Ψϲϰ͕ϲϴϵ͕ϮϬϬ

Ϯϰ͕ϵϲϬ͕ϬϬϬ
ΨϮϬϬ͕ϳϰϵ͕ϴϬϬ

ϵ͕ϰϬϬ͕ϬϬϬ
ϰ͕ϴϳϳ͕ϵϬϬ
;ϰ͕ϴϳϳ͕ϵϬϬͿ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳϬ͕ϰϬϰ͕ϮϬϬ
ϱ͕ϭϭϬ͕ϵϬϬ
ϮϬϴ͕ϲϳϰ͕ϵϬϬ
Ϯϵϴ͕ϬϬϬ

ΨϮϴϱ͕Ϯϳϱ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭϵ͕ϰϯϲ͕ϯϬϬ
;ϭϯ͕ϳϮϰ͕ϵϬϬͿ
ϵϯ͕ϯϵϬ͕ϬϬϬ
Ϯϵϴ͕ϬϬϬ
;ϭϭ͕ϵϬϬ͕ϬϬϬͿ
;ϭϯ͕ϭϲϭ͕ϮϬϬͿ
ϳϴϳ͕ϵϬϬ
ϵ͕ϰϬϬ͕ϬϬϬ
Ψϴϰ͕ϱϮϲ͕ϭϬϬ

Ϯϲϲ͕ϲϬϭ͕ϵϬϬ
ϯϭϱ͕ϬϬϬ
ϭϴ͕ϯϱϵ͕ϬϬϬ
ΨϮϴϱ͕Ϯϳϱ͕ϵϬϬ

ϵϬ͕ϴϭϮ͕ϭϬϬ
ϯϭϱ͕ϬϬϬ
;ϲ͕ϲϬϭ͕ϬϬϬͿ
Ψϴϰ͕ϱϮϲ͕ϭϬϬ

ϱ͕ϲϲϱ͕ϴϬϬ
;ϰ͕ϴϳϳ͕ϵϬϬͿ


ŐĞŶĐŝĞƐ

 ,ĞĂůƚŚ


,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ^^
dŽƚĂů
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 ^ŽĐŝĂů^ĞƌǀŝĐĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ

 dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ



KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϳ͕ϲϬϬ
Ϯϭϵ͕Ϯϱϲ͕ϯϬϬ
ϭϯϵ͕ϳϬϬ
Ϯ͕ϵϰϬ͕ϳϬϬ
;Ϯ͕ϵϱϬ͕ϴϬϬͿ
ΨϮϭϵ͕ϰϬϯ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭϳ͕ϮϬϬ
ϳϲϵ͕ϲϬϬ
;ϭϯϵ͕ϳϬϬͿ
;ϭϲϮ͕ϰϬϬͿ
ϭϴϵ͕ϮϬϬ
Ψϲϳϯ͕ϵϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯϰ͕ϴϬϬ
ϮϮϬ͕ϬϮϱ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϰ͕ϴϬϬ
ϮϮϬ͕ϬϮϴ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ

Ϯ͕ϳϳϴ͕ϯϬϬ
;Ϯ͕ϳϲϭ͕ϲϬϬͿ
ΨϮϮϬ͕Ϭϳϳ͕ϰϬϬ

Ϯ͕ϳϲϭ͕ϲϬϬ
;Ϯ͕ϳϰϳ͕ϵϬϬͿ
ΨϮϮϬ͕Ϭϳϳ͕ϰϬϬ

;ϭϲ͕ϳϬϬͿ
ϭϯ͕ϳϬϬ
ΨϬ

Ϯϭϵ͕Ϯϳϯ͕ϵϬϬ
ϭϮϵ͕ϲϬϬ
ΨϮϭϵ͕ϰϬϯ͕ϱϬϬ

ϲϰϵ͕ϬϬϬ
Ϯϰ͕ϵϬϬ
Ψϲϳϯ͕ϵϬϬ

Ϯϭϵ͕ϵϮϮ͕ϵϬϬ
ϭϱϰ͕ϱϬϬ
ΨϮϮϬ͕Ϭϳϳ͕ϰϬϬ

Ϯϭϵ͕ϵϮϮ͕ϵϬϬ
ϭϱϰ͕ϱϬϬ
ΨϮϮϬ͕Ϭϳϳ͕ϰϬϬ

ΨϬ

ϯ͕ϬϬϬ

 ŐĞŶĐŝĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

 tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
dŽƚĂů
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 ŐĞŶĐǇdĂďůĞ͗,ĞĂůƚŚ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ














&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐͲZĞďĂƚĞƐ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
ŵďƵůĂŶĐĞ^ǀĐWƌŽǀŝĚĞƌƐƐĞƐƐǆƉZĞǀ&ƵŶĚ
ĂŶĐĞƌZĞƐĞĂƌĐŚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
ŚŝůĚƌĞŶǁŝƚŚĂŶĐĞƌ^ƵƉƉŽƌƚZĞƐƚƌĐĐƚ;'&ZͿ
ŚŝůĚƌĞŶǁͬ,ĞĂƌƚŝƐĞĂƐĞ^ƵƉƉƚ;'&ZͿ
ŚŝůĚƌĞŶΖƐ,ĞĂƌŝŶŐŝĚWŝůŽƚWƌŽŐƌĂŵ;'&ZͿ
ŚŝůĚƌĞŶΖƐKƌŐĂŶdƌĂŶƐƉůĂŶƚ;'&ZͿ
ŝŐĂƌĞƚƚĞdĂǆ;'&ZͿ
ĞƉƚ͘ŽĨWƵďůŝĐ^ĂĨĞƚǇZĞƐƚ͘ĐĐƚ͘
,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ;'&ZͿ
,ŽƐƉŝƚĂůWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚ;'&ZͿ
EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐ͘&ƵŶĚ
WƌŽƐƚĂƚĞĂŶĐĞƌ^ƵƉƉŽƌƚ;'&ZͿ
^ƚĂƚĞ>ĂďƌƵŐdĞƐƚŝŶŐĐĐŽƵŶƚ;'&ZͿ
dŽďĂĐĐŽ^ĞƚƚůĞŵĞŶƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
>ĂƉƐŝŶŐĂůĂŶĐĞ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱϱϰ͕ϴϳϭ͕ϬϬϬ
;Ϯϰ͕ϭϳϱ͕ϮϬϬͿ
Ϯ͕ϳϱϱ͕ϲϮϳ͕ϵϬϬ
;ϰϮϰ͕ϮϮϵ͕ϲϬϬͿ
ϯϭϳ͕ϱϬϵ͕ϯϬϬ

ϭ͕ϰϬϬ
ϯ͕Ϯϭϳ͕ϰϬϬ
ϮϬ͕ϬϬϬ
ϭϮ͕ϱϬϬ
ϭϮ͕ϱϬϬ
ϭϮϳ͕ϲϬϬ
ϭϬϲ͕ϯϬϬ
ϯ͕ϭϱϵ͕ϳϬϬ
ϭϬϰ͕ϬϬϬ
ϱϮϬ͕ϬϬϬ
ϰϴ͕ϱϬϬ͕ϬϬϬ
ϯϱ͕ϱϵϬ͕ϱϬϬ
ϭϴ͕ϴϬϬ͕ϬϬϬ
ϯϰ͕ϰϭϴ͕ϯϬϬ
Ϯϲ͕ϲϬϬ
ϳϮϮ͕ϲϬϬ
ϭϰ͕ϯϬϬ͕ϬϬϬ
ϭϰϲ͕ϵϵϲ͕ϴϬϬ
ϵ͕ϬϬϮ͕ϮϬϬ
ϰ͕ϭϲϱ͕ϯϬϬ
;ϯ͕Ϭϱϵ͕ϴϬϬͿ
Ψϯ͕ϰϵϲ͕ϯϰϳ͕ϯϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;Ϯϭ͕ϬϬϯ͕ϯϬϬͿ
Ϯϱϯ͕ϴϮϭ͕ϵϬϬ
ϯϯ͕Ϭϳϭ͕ϲϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱϱϰ͕ϴϳϭ͕ϬϬϬ
;ϰϱ͕ϭϳϴ͕ϱϬϬͿ
Ϯ͕ϳϱϱ͕ϲϮϳ͕ϵϬϬ
;ϭϳϬ͕ϰϬϳ͕ϳϬϬͿ
ϯϱϬ͕ϱϴϬ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱϲϰ͕ϳϳϬ͕ϰϬϬ
;ϭϱ͕ϲϱϳ͕ϱϬϬͿ
ϯ͕ϯϮϯ͕ϵϬϰ͕ϬϬϬ
;Ϯϲϱ͕ϴϳϴ͕ϰϬϬͿ
ϯϰ͕ϱϱϴ͕ϰϬϬ
ϭϰϰ͕ϱϰϬ͕ϭϬϬ
ϭϲϲ͕ϬϮϳ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϵ͕ϴϵϵ͕ϰϬϬ
Ϯϵ͕ϱϮϭ͕ϬϬϬ
ϱϲϴ͕Ϯϳϲ͕ϭϬϬ
;ϵϱ͕ϰϳϬ͕ϳϬϬͿ
;ϯϭϲ͕ϬϮϮ͕ϱϬϬͿ
ϭϰϰ͕ϱϰϬ͕ϭϬϬ
ϭϲϲ͕ϬϮϳ͕ϵϬϬ

;ϭ͕ϰϬϬͿ
ϯ͕Ϯϭϳ͕ϰϬϬ
ϮϬ͕ϬϬϬ
ϭϮ͕ϱϬϬ
ϭϮ͕ϱϬϬ
ϭϮϳ͕ϲϬϬ
ϭϬϲ͕ϯϬϬ
ϯ͕ϭϱϵ͕ϳϬϬ
ϭϬϰ͕ϬϬϬ
ϰϴ͕ϱϬϬ͕ϬϬϬ
ϲϯ͕Ϭϰϱ͕ϯϬϬ
Ϯϭ͕ϰϬϬ͕ϬϬϬ
ϯϰ͕ϴϭϮ͕ϬϬϬ

ϯ͕Ϯϭϳ͕ϰϬϬ
ϮϬ͕ϬϬϬ
ϭϮ͕ϱϬϬ
ϭϮ͕ϱϬϬ
ϯϭϵ͕ϴϬϬ
ϭϬϲ͕ϴϬϬ
ϯ͕ϭϱϵ͕ϳϬϬ
ϭϬϲ͕ϭϬϬ
Ϯ͕ϮϬϬ
ϱϲ͕Ϭϰϱ͕ϱϬϬ
ϭϱϰ͕Ϭϱϰ͕ϭϬϬ
ϭϵ͕ϯϬϯ͕ϵϬϬ
ϯϳ͕ϱϭϵ͕ϳϬϬ

ϳϮϮ͕ϲϬϬ
ϭϰ͕ϯϬϬ͕ϬϬϬ
ϭϳϳ͕ϵϯϴ͕ϰϬϬ
ϭ͕ϳϱϬ͕ϬϬϬ
ϭϵ͕ϱϵϴ͕ϳϬϬ
;ϲ͕ϯϳϳ͕ϬϬϬͿ
;ϵ͕ϰϯϬ͕ϲϬϬͿ
Ψϯ͕ϴϭϴ͕ϱϭϯ͕ϬϬϬ

ϳϯϮ͕ϯϬϬ
ϭϰ͕ϯϬϬ͕ϬϬϬ
ϭϳϲ͕ϰϭϳ͕ϬϬϬ
ϭ͕ϴϬϬ͕ϬϬϬ
ϱ͕ϳϯϱ͕ϵϬϬ
;ϱ͕ϭϮϮ͕ϮϬϬͿ
;ϰ͕ϬϬϬͿ
Ψϰ͕ϰϮϬ͕ϬϬϰ͕ϭϬϬ

ϭϱϱ͕ϯϯϱ͕ϮϬϬ
ϴϳ͕ϲϳϱ͕ϮϬϬ
ϭϴ͕ϵϯϬ͕ϮϬϬ
ϭϮϬ͕ϯϯϬ͕ϰϬϬ
Ϯ͕ϭϯϳ͕ϱϬϬ
ϭϰϰ͕ϭϬϱ͕ϬϬϬ
ϯ͕ϴϲϮ͕Ϯϵϱ͕ϱϬϬ
ϭϵϬ͕ϬϬϬ
ϱϱϱ͕ϭϬϬ
ϰϱϵ͕ϲϬϬ
ϯϱϬ͕ϬϬϬ
ϯϲϯ͕ϯϬϬ
Ϯϳ͕Ϯϳϳ͕ϭϬϬ
Ψϰ͕ϰϮϬ͕ϬϬϰ͕ϭϬϬ

ΨϲϬϭ͕ϰϵϭ͕ϭϬϬ

ϭ͕Ϭϳϴ͘ϯ

;ϭ͘ϭͿ

;ϱϮϬ͕ϬϬϬͿ
Ϯϳ͕ϰϱϰ͕ϴϬϬ
Ϯ͕ϲϬϬ͕ϬϬϬ
ϯϵϯ͕ϳϬϬ
;Ϯϲ͕ϲϬϬͿ

ϯϬ͕ϵϰϭ͕ϲϬϬ
;ϳ͕ϮϱϮ͕ϮϬϬͿ
ϭϱ͕ϰϯϯ͕ϰϬϬ
;ϯ͕ϯϭϳ͕ϮϬϬͿ
;ϵ͕ϰϯϬ͕ϲϬϬͿ
ΨϯϮϮ͕ϭϲϱ͕ϳϬϬ

ϭϵϮ͕ϮϬϬ
ϱϬϬ
Ϯ͕ϭϬϬ
Ϯ͕ϮϬϬ
ϳ͕ϱϰϱ͕ϱϬϬ
ϵϭ͕ϬϬϴ͕ϴϬϬ
;Ϯ͕Ϭϵϲ͕ϭϬϬͿ
Ϯ͕ϳϬϳ͕ϳϬϬ
ϵ͕ϳϬϬ
;ϭ͕ϱϮϭ͕ϰϬϬͿ
ϱϬ͕ϬϬϬ
;ϭϯ͕ϴϲϮ͕ϴϬϬͿ
ϭ͕Ϯϱϰ͕ϴϬϬ
ϵ͕ϰϮϲ͕ϲϬϬ
ΨϲϬϭ͕ϰϵϭ͕ϭϬϬ


>ŝŶĞ/ƚĞŵƐ

 ŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ







ŝƐĞĂƐĞŽŶƚƌŽůĂŶĚWƌĞǀĞŶƚŝŽŶ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKƉĞƌĂƚŝŽŶƐ
&ĂŵŝůǇ,ĞĂůƚŚĂŶĚWƌĞƉĂƌĞĚŶĞƐƐ
>ŽĐĂů,ĞĂůƚŚĞƉĂƌƚŵĞŶƚƐ
DĞĚŝĐĂŝĚĂŶĚ,ĞĂůƚŚ&ŝŶĂŶĐŝŶŐ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
KƌŐĂŶŽŶĂƚŝŽŶŽŶƚƌŝďƵƚŝŽŶ&ƵŶĚ
WƌŝŵĂƌǇĂƌĞtŽƌŬĨŽƌĐĞ&ŝŶĂŶĐŝĂůƐƐŝƐƚĂŶĐĞ
ZƵƌĂůWŚǇƐŝĐŝĂŶƐ>ŽĂŶZĞƉĂǇŵĞŶƚƐƐŝƐƚĂŶĐĞ
^ƉŝŶĂůŽƌĚĂŶĚƌĂŝŶ/ŶũƵƌǇZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚ
dƌĂƵŵĂƚŝĐƌĂŝŶ/ŶũƵƌǇ&ƵŶĚ
sĂĐĐŝŶĞŽŵŵŽĚŝƚŝĞƐ
dŽƚĂů

 ƵĚŐĞƚĞĚ&d

ϭϲϬ͕ϰϲϲ͕ϵϬϬ
ϴϱ͕ϱϬϱ͕ϵϬϬ
ϭϳ͕ϭϭϭ͕ϮϬϬ
ϭϮϭ͕ϲϲϬ͕ϵϬϬ
Ϯ͕ϭϯϳ͕ϱϬϬ
ϭϮϱ͕ϳϵϵ͕ϬϬϬ
Ϯ͕ϵϱϰ͕Ϯϭϵ͕ϲϬϬ
ϱϬ͕ϬϬϬ
ϰϰϵ͕ϱϬϬ
ϭϲϰ͕ϴϬϬ
ϮϰϮ͕ϯϬϬ
ϭ͕ϮϲϮ͕ϲϬϬ
Ϯϳ͕Ϯϳϳ͕ϭϬϬ
Ψϯ͕ϰϵϲ͕ϯϰϳ͕ϯϬϬ

;ϭϴ͕ϲϯϰ͕ϵϬϬͿ
ϯ͕ϲϵϳ͕ϳϬϬ
ϭ͕ϳϯϯ͕ϭϬϬ
ϭ͕ϰϭϬ͕ϵϬϬ

ΨϯϮϮ͕ϭϲϱ͕ϳϬϬ

ϭϰϭ͕ϴϯϮ͕ϬϬϬ
ϴϵ͕ϮϬϯ͕ϲϬϬ
ϭϴ͕ϴϰϰ͕ϯϬϬ
ϭϮϯ͕Ϭϳϭ͕ϴϬϬ
Ϯ͕ϭϯϳ͕ϱϬϬ
ϭϰϲ͕Ϯϯϯ͕ϲϬϬ
ϯ͕Ϯϲϴ͕Ϭϱϲ͕ϬϬϬ
ϭϵϬ͕ϬϬϬ
ϱϱϯ͕ϯϬϬ
ϰϱϬ͕ϱϬϬ
ϯϬϬ͕ϬϬϬ
ϯϲϯ͕ϯϬϬ
Ϯϳ͕Ϯϳϳ͕ϭϬϬ
Ψϯ͕ϴϭϴ͕ϱϭϯ͕ϬϬϬ

ϭ͕Ϭϱϯ͘ϯ

Ϯϲ͘Ϯ

ϭ͕Ϭϳϵ͘ϱ

ϮϬ͕ϰϯϰ͕ϲϬϬ
ϯϭϯ͕ϴϯϲ͕ϰϬϬ
ϭϰϬ͕ϬϬϬ
ϭϬϯ͕ϴϬϬ
Ϯϴϱ͕ϳϬϬ
ϱϳ͕ϳϬϬ
;ϴϵϵ͕ϯϬϬͿ

ϭϯ͕ϱϬϯ͕ϮϬϬ
;ϭ͕ϱϮϴ͕ϰϬϬͿ
ϴϱ͕ϵϬϬ
;Ϯ͕ϳϰϭ͕ϰϬϬͿ
;Ϯ͕ϭϮϴ͕ϲϬϬͿ
ϱϵϰ͕Ϯϯϵ͕ϱϬϬ
ϭ͕ϴϬϬ
ϵ͕ϭϬϬ
ϱϬ͕ϬϬϬ
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 ŐĞŶĐǇdĂďůĞ͗,ĞĂůƚŚ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ




ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ
DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚ;'&ZͿ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
>ĂƉƐŝŶŐĂůĂŶĐĞ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϴ͕ϬϴϬ͕ϱϬϬ
;Ϯϭ͕ϯϵϰ͕ϮϬϬͿ
ϵϳ͕Ϭϴϲ͕ϵϬϬ
ϵ͕ϰϬϬ͕ϬϬϬ
ϰ͕ϴϳϳ͕ϵϬϬ
;ϰ͕ϴϳϳ͕ϵϬϬͿ
ΨϭϮϯ͕ϭϳϯ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϯϱ͕ϲϱϬ͕ϬϬϬ
ϭϴ͕ϭϵϴ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯϴ͕ϬϴϬ͕ϱϬϬ
ϭϰ͕Ϯϱϱ͕ϴϬϬ
ϭϭϱ͕Ϯϴϰ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϱϲ͕ϲϯϬ͕ϮϬϬ
ϮϭϬ͕ϵϬϬ
ϮϬϴ͕ϲϳϰ͕ϵϬϬ
Ϯϵϴ͕ϬϬϬ

Ϯ͕ϱϬϬ͕ϬϬϬ
ϲ͕ϰϱϲ͕ϱϬϬ
;ϳϴϳ͕ϵϬϬͿ
;ϵ͕ϰϬϬ͕ϬϬϬͿ
ΨϱϮ͕ϲϭϲ͕ϲϬϬ

ϭϭ͕ϵϬϬ͕ϬϬϬ
ϭϭ͕ϯϯϰ͕ϰϬϬ
;ϱ͕ϲϲϱ͕ϴϬϬͿ
;ϵ͕ϰϬϬ͕ϬϬϬͿ
Ψϭϳϱ͕ϳϴϵ͕ϴϬϬ

ΨϮϲϲ͕ϲϬϭ͕ϵϬϬ

ϯ͕ϱϬϭ͕ϯϬϬ
ϰϴ͕ϱϬϬ͕ϬϬϬ
ϴϴ͕ϵϳϲ͕ϱϬϬ
ϯϰ͕ϴϭϮ͕ϬϬϬ
Ψϭϳϱ͕ϳϴϵ͕ϴϬϬ

ϯ͕Ϯϭϳ͕ϰϬϬ
ϱϲ͕Ϭϰϱ͕ϱϬϬ
ϭϳϮ͕ϱϮϳ͕ϬϬϬ
ϯϰ͕ϴϭϮ͕ϬϬϬ
ΨϮϲϲ͕ϲϬϭ͕ϵϬϬ

ϱ͕ϲϲϱ͕ϴϬϬ
;ϰ͕ϴϳϳ͕ϵϬϬͿ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭϴ͕ϱϰϵ͕ϳϬϬ
;ϭϰ͕Ϭϰϰ͕ϵϬϬͿ
ϵϯ͕ϯϵϬ͕ϬϬϬ
Ϯϵϴ͕ϬϬϬ
;ϭϭ͕ϵϬϬ͕ϬϬϬͿ
;ϱ͕ϲϲϴ͕ϲϬϬͿ
ϳϴϳ͕ϵϬϬ
ϵ͕ϰϬϬ͕ϬϬϬ
ΨϵϬ͕ϴϭϮ͕ϭϬϬ


>ŝŶĞ/ƚĞŵƐ

 ŵďƵůĂŶĐĞ^ĞƌǀŝĐĞWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚǆƉĞŶĚ



,ŽƐƉŝƚĂůWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶ
dŽƚĂů

ϯ͕ϭϯϭ͕ϳϬϬ
ϰϴ͕ϱϬϬ͕ϬϬϬ
ϯϵ͕ϲϴϲ͕ϯϬϬ
ϯϭ͕ϴϱϱ͕ϮϬϬ
ΨϭϮϯ͕ϭϳϯ͕ϮϬϬ

ϯϲϵ͕ϲϬϬ
ϰϵ͕ϮϵϬ͕ϮϬϬ
Ϯ͕ϵϱϲ͕ϴϬϬ
ΨϱϮ͕ϲϭϲ͕ϲϬϬ

;Ϯϴϯ͕ϵϬϬͿ
ϳ͕ϱϰϱ͕ϱϬϬ
ϴϯ͕ϱϱϬ͕ϱϬϬ
ΨϵϬ͕ϴϭϮ͕ϭϬϬ
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 ŐĞŶĐǇdĂďůĞ͗,ƵŵĂŶ^ĞƌǀŝĐĞƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ










&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
^ƵƌǀŝǀŽƌƐŽĨ^ƵŝĐŝĚĞ>ŽƐƐĐĐŽƵŶƚ
WƐǇĐŚŝĂƚƌŝĐŽŶƐƵůƚĂƚŝŽŶWƌŽŐƌĂŵĐĐŽƵŶƚ
ŚŝůĚƌĞŶΖƐĐĐŽƵŶƚ;'&ZͿ
ŚŽŽƐĞ>ŝĨĞĚŽƉƚŝŽŶ^ƵƉƉŽƌƚĐĐŽƵŶƚ;'&ZͿ
ŽŶĐĞĂůĞĚtĞĂƉŽŶƐĐĐŽƵŶƚ;'&ZͿ
ŽŵĞƐƚŝĐsŝŽůĞŶĐĞ;'&ZͿ
/ŶƚŽǆŝĐĂƚĞĚƌŝǀĞƌZĞŚĂď;'&ZͿ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
EĂƚŝŽŶĂůDĞŶƐWƌŽĨďĂůůdĞĂŵ^ƵƉƉƚ;'&ZͿ
dŽďĂĐĐŽ^ĞƚƚůĞŵĞŶƚ;'&ZͿ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϵϭ͕ϰϰϴ͕ϳϬϬ
ϲ͕ϰϴϬ͕ϲϬϬ
ϭϰϮ͕ϴϲϮ͕ϰϬϬ
ϯ͕ϯϮϰ͕ϱϬϬ
ϭϲ͕Ϯϴϴ͕ϯϬϬ
ϭϬ͕ϵϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;Ϯ͕ϲϮϱ͕ϵϬϬͿ
ϭϭ͕ϯϴϱ͕ϱϬϬ
ϭ͕ϭϬϴ͕ϴϬϬ
Ϯϭ͕ϬϬϬ
ϵ͕ϯϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯϵϭ͕ϰϰϴ͕ϳϬϬ
ϯ͕ϴϱϰ͕ϳϬϬ
ϭϰϮ͕ϴϲϮ͕ϰϬϬ
ϭϰ͕ϳϭϬ͕ϬϬϬ
ϭϳ͕ϯϵϳ͕ϭϬϬ
Ϯϭ͕ϬϬϬ
ϮϬ͕ϮϬϬ

ϰϱϬ͕ϬϬϬ
ϭ͕ϬϬϬ

ϰϱϬ͕ϬϬϬ
ϭ͕ϬϬϬ

ϳϯϭ͕ϬϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ

ϳϯϭ͕ϬϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ

ϭϬϬ͕ϬϬϬ
ϭ͕ϭϮϭ͕ϮϬϬ
Ϯϲϴ͕ϭϴϲ͕ϬϬϬ
ϭ͕Ϭϯϱ͕ϲϬϬ
;ϭ͕Ϭϳϱ͕ϵϬϬͿ
ΨϴϯϮ͕ϰϲϰ͕ϯϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϭϲ͕ϱϯϭ͕ϴϬϬ
;ϭ͕Ϯϰϭ͕ϱϬϬͿ
ϭϰϴ͕ϱϲϵ͕ϭϬϬ
Ϯϯϱ͕ϭϬϬ
ϭϲ͕ϯϴϵ͕ϵϬϬ
ϭ͕ϰϮϱ͕ϯϬϬ
Ϯϯ͕ϴϬϬ
ϰϬ͕ϬϬϬ
Ϯϳϱ͕ϬϬϬ
ϯϰϬ͕ϬϬϬ
ϭϬϬ
ϱϬϬ͕ϬϬϬ
ϳϯϮ͕ϲϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϭ͕ϭϮϭ͕ϮϬϬ
Ϯϵϭ͕ϬϬϳ͕ϮϬϬ
ϭ͕ϱϲϳ͕ϬϬϬ
;ϭ͕ϳϰϲ͕ϴϬϬͿ
Ψϴϳϳ͕ϰϭϵ͕ϴϬϬ

ϳ͕ϱϴϱ͕ϬϬϬ
ϳ͕ϵϯϵ͕ϳϬϬ
;ϰϵϭ͕ϭϬϬͿ
ΨϮϰ͕ϵϯϮ͕ϯϬϬ

ϭϬϬ͕ϬϬϬ
ϭ͕ϭϮϭ͕ϮϬϬ
Ϯϳϱ͕ϳϳϭ͕ϬϬϬ
ϴ͕ϵϳϱ͕ϯϬϬ
;ϭ͕ϱϲϳ͕ϬϬϬͿ
Ψϴϱϳ͕ϯϵϲ͕ϲϬϬ

ϭ͕ϭϰϱ͕ϲϬϬ
Ϯ͕ϭϯϮ͕ϵϬϬ
ϯ͕ϳϳϴ͕ϴϬϬ
ϭϵ͕ϰϬϬ
;Ϯ͕ϱϴϲ͕ϮϬϬͿ
ϭϵϴ͕ϬϬϬ
ϴ͕ϴϬϱ͕ϵϬϬ
;ϵϲ͕ϱϬϬͿ
;ϲϱ͕ϭϬϬͿ
Ϯϭ͕ϲϬϬ
ϭϭ͕ϱϳϳ͕ϵϬϬ
ΨϮϰ͕ϵϯϮ͕ϯϬϬ

Ϯϳ͕ϭϰϲ͕ϮϬϬ
ϭϴϭ͕ϯϵϵ͕ϱϬϬ
Ϯϰ͕ϲϯϮ͕ϮϬϬ
ϴϳϴ͕ϳϬϬ
ϰϳ͕ϴϯϱ͕ϱϬϬ
ϭϵϴ͕ϬϬϬ
ϯϳϯ͕ϳϱϴ͕ϰϬϬ
ϭϯϬ͕ϬϬϬ
ϳϯ͕ϬϬϬ
ϱϴ͕ϯϬϬ
ϮϬϭ͕Ϯϴϲ͕ϴϬϬ
Ψϴϱϳ͕ϯϵϲ͕ϲϬϬ

ϰϬϯ͕ϭϬϭ͕ϬϬϬ
ϭϯϬ͕ϬϬϬ
ϳϯ͕ϬϬϬ
ϱϴ͕ϯϬϬ
ϭϴϵ͕ϳϯϱ͕ϲϬϬ
Ψϴϳϳ͕ϰϭϵ͕ϴϬϬ

ϯ͕ϯϬϵ͘ϭ

ϯ͕ϯϯϴ͘ϭ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯϱ͕Ϭϴϯ͕ϭϬϬ
;ϱ͕Ϭϵϲ͕ϮϬϬͿ
ϱ͕ϳϬϲ͕ϳϬϬ
;ϭϰ͕ϰϳϰ͕ϵϬϬͿ
;ϭ͕ϬϬϳ͕ϮϬϬͿ
ϭ͕ϰϬϰ͕ϯϬϬ
ϯ͕ϲϬϬ
ϰϬ͕ϬϬϬ
Ϯϳϱ͕ϬϬϬ
;ϭϭϬ͕ϬϬϬͿ
;ϵϬϬͿ
ϱϬϬ͕ϬϬϬ
ϭ͕ϲϬϬ
ϱϬ͕ϬϬϬ

ϭϱ͕Ϯϯϲ͕ϮϬϬ
;ϳ͕ϰϬϴ͕ϯϬϬͿ
;ϭϳϵ͕ϴϬϬͿ
ΨϮϬ͕ϬϮϯ͕ϮϬϬ

 >ŝŶĞ/ƚĞŵƐ
ŐŝŶŐĂŶĚĚƵůƚ^ĞƌǀŝĐĞƐ

 ŚŝůĚĂŶĚ&ĂŵŝůǇ^ĞƌǀŝĐĞƐ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌKƉĞƌĂƚŝŽŶƐ

 KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶ

KĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐ

 KƵƚĂŶĚďŽƵƚ,ŽŵĞďŽƵŶĚdƌĂŶƐƉŽƌƚ&ƵŶĚ
^ĞƌǀŝĐĞƐĨŽƌWĞŽƉůĞǁŝƚŚŝƐĂďŝůŝƚŝĞƐ

 hƚĂŚ^ƚĂƚĞĞǀƚƌDŝƐĐŽŶĂƚŝŽŶ&ƵŶĚ
hƚĂŚ^ƚĂƚĞĞǀƚƌtŽƌŬƐŚŽƉ&ƵŶĚ

 hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůhŶŝƚ&ƵŶĚ
^ƵďƐƚĂŶĐĞďƵƐĞĂŶĚDĞŶƚĂů,ĞĂůƚŚ

 dŽƚĂů
 ƵĚŐĞƚĞĚ&d

Ϯϲ͕ϬϬϬ͕ϲϬϬ
ϭϳϵ͕Ϯϲϲ͕ϲϬϬ
ϮϬ͕ϴϱϯ͕ϰϬϬ
ϴϱϵ͕ϯϬϬ
ϱϬ͕ϰϮϭ͕ϳϬϬ
ϯϲϰ͕ϵϱϮ͕ϱϬϬ
ϮϮϲ͕ϱϬϬ
ϭϯϴ͕ϭϬϬ
ϯϲ͕ϳϬϬ
ϭϴϵ͕ϳϬϴ͕ϵϬϬ
ΨϴϯϮ͕ϰϲϰ͕ϯϬϬ
ϯ͕Ϯϴϭ͘ϯ

Ϯϳ͘ϴ

Ϯϲ͕ϵϱϵ͕ϬϬϬ
ϭϳϵ͕ϮϯϬ͕ϳϬϬ
Ϯϰ͕ϴϳϮ͕ϯϬϬ
ϭ͕ϮϬϬ͕ϱϬϬ
ϱϮ͕Ϭϱϵ͕ϰϬϬ

;ϭϴϳ͕ϮϬϬͿ
;Ϯ͕ϭϲϴ͕ϴϬϬͿ
ϮϰϬ͕ϭϬϬ
ϯϮϭ͕ϴϬϬ
ϰ͕ϮϮϯ͕ϵϬϬ
;ϭϵϴ͕ϬϬϬͿ
Ϯϵ͕ϯϰϮ͕ϲϬϬ

;ϭϭ͕ϱϱϭ͕ϮϬϬͿ
ΨϮϬ͕ϬϮϯ͕ϮϬϬ
Ϯϵ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϭϱ͕ϬϬϬ
Ψϯϭϱ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϯϭϱ͕ϬϬϬ
Ψϯϭϱ͕ϬϬϬ

Ϯϳϱ͕ϬϬϬ
ϰϬ͕ϬϬϬ
Ψϯϭϱ͕ϬϬϬ

Ϯϳϱ͕ϬϬϬ
ϰϬ͕ϬϬϬ
Ψϯϭϱ͕ϬϬϬ

 >ŝŶĞ/ƚĞŵƐ
WƐǇĐŚŝĂƚƌŝĐŽŶƐƵůƚĂƚŝŽŶWƌŽŐƌĂŵĐĐŽƵŶƚ

 ^ƵƌǀŝǀŽƌƐŽĨ^ƵŝĐŝĚĞ>ŽƐƐĐĐŽƵŶƚ
dŽƚĂů
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 ŐĞŶĐǇdĂďůĞ͗,ƵŵĂŶ^ĞƌǀŝĐĞƐ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ

 dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ

 ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϳ͕ϲϬϬ
Ϯϭϵ͕Ϯϱϲ͕ϯϬϬ
Ϯ͕ϴϳϬ͕ϲϬϬ
;Ϯ͕ϴϳϬ͕ϲϬϬͿ
ΨϮϭϵ͕Ϯϳϯ͕ϵϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭϳ͕ϮϬϬ
ϲϭϰ͕ϵϬϬ
;ϭϲϴ͕ϯϬϬͿ
ϭϴϱ͕ϮϬϬ
Ψϲϰϵ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯϰ͕ϴϬϬ
Ϯϭϵ͕ϴϳϭ͕ϮϬϬ
Ϯ͕ϳϬϮ͕ϯϬϬ
;Ϯ͕ϲϴϱ͕ϰϬϬͿ
ΨϮϭϵ͕ϵϮϮ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϰ͕ϴϬϬ
Ϯϭϵ͕ϴϳϭ͕ϮϬϬ
Ϯ͕ϲϴϱ͕ϰϬϬ
;Ϯ͕ϲϲϴ͕ϱϬϬͿ
ΨϮϭϵ͕ϵϮϮ͕ϵϬϬ

ϰ͕ϳϱϴ͕ϭϬϬ
Ϯϭϭ͕ϵϵϭ͕ϳϬϬ
ϭ͕ϳϬϬ
ϭ͕ϳϰϲ͕ϱϬϬ
ϳϳϱ͕ϵϬϬ
ΨϮϭϵ͕Ϯϳϯ͕ϵϬϬ

ϯϮϰ͕ϰϬϬ
ϯϱϰ͕ϲϬϬ
Ϯ͕ϬϬϬ
;ϭϴ͕ϰϬϬͿ
;ϭϯ͕ϲϬϬͿ
Ψϲϰϵ͕ϬϬϬ

ϱ͕ϬϴϮ͕ϱϬϬ
ϮϭϮ͕ϯϰϲ͕ϯϬϬ
ϯ͕ϳϬϬ
ϭ͕ϳϮϴ͕ϭϬϬ
ϳϲϮ͕ϯϬϬ
ΨϮϭϵ͕ϵϮϮ͕ϵϬϬ

ϱ͕ϬϴϮ͕ϱϬϬ
ϮϭϮ͕ϯϰϲ͕ϯϬϬ
ϯ͕ϳϬϬ
ϭ͕ϳϮϴ͕ϭϬϬ
ϳϲϮ͕ϯϬϬ
ΨϮϭϵ͕ϵϮϮ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ

;ϭϲ͕ϵϬϬͿ
ϭϲ͕ϵϬϬ

>ŝŶĞ/ƚĞŵƐ

 ,ƵŵĂŶ^ĞƌǀŝĐĞƐůŝĞŶƚdƌƵƐƚ&ƵŶĚ



,ƵŵĂŶ^ĞƌǀŝĐĞƐKZ^^ƵƉƉŽƌƚŽůůĞĐƚŝŽŶƐ
DĂƵƌŝĐĞE͘tĂƌƐŚĂǁdƌƵƐƚ&ƵŶĚ
hƚĂŚ^ƚĂƚĞĞǀĞŶƚĞƌWĂƚŝĞŶƚĐĐŽƵŶƚ
hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůWĂƚŝĞŶƚdƌƵƐƚ&ƵŶĚ
dŽƚĂů
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 ŐĞŶĐǇdĂďůĞ͗tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ


















&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
,ŽŵĞůĞƐƐ^ŚĞůƚĞƌŝƚŝĞƐDŝƚŝŐĂƚŝŽŶ;'&ZͿ
ĞƐŝŐŶĂƚĞĚ^ĂůĞƐdĂǆ͕KŶĞͲƚŝŵĞ
ĞƐŝŐŶĂƚĞĚ^ĂůĞƐdĂǆ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
,ŽŵĞůĞƐƐĐĐŽƵŶƚ;'&ZͿ
,ŽŵĞůĞƐƐ,ŽƵƐŝŶŐZĞĨŽƌŵZĞƐƚ͘ĐĐƚ;'&ZͿ
,ŽƵƐŝŶŐKƉƉŽƌƚƵŶŝƚŝĞƐĨŽƌ>Žǁ/ŶĐŽŵĞ,,
>ĂŶĚǆĐŚĂŶŐĞŝƐƚƌŝďƵƚŝŽŶĐĐŽƵŶƚ;'&ZͿ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
DŝŶĞƌĂůŽŶƵƐ;'&ZͿ
EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
KĨĨŝĐĞŽĨZĞŚĂď͘dƌĂŶƐŝƚŝŽŶZĞƐƚ͘ĐĐƚ;'&ZͿ
KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐ
Kt,dͲ&ĞĚ,ŽŵĞ
Kt,dͲ&ĞĚ,ŽŵĞ/ŶĐŽŵĞ
Kt,d&Ͳ>Žǁ/ŶĐŽŵĞ,ŽƵƐŝŶŐ
Kt,dͲ>Žǁ/ŶĐŽŵĞ,ŽƵƐŝŶŐͲW/
WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚ
YƵĂůŝĨŝĞĚŵĞƌŐĞŶĐǇ&ŽŽĚŐĞŶĐŝĞƐ&ƵŶĚ
^ĐŚŽŽůZĞĂĚŝŶĞƐƐ;'&ZͿ
^ƉĞĐŝĂůĚŵŝŶŝƐƚƌĂƚŝǀĞǆƉĞŶƐĞ;'&ZͿ
dƌĂŶƐĨĞƌƐ
hŝŶƚĂŚĂƐŝŶZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
hŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚ
zŽƵƚŚŚĂƌĂĐƚĞƌKƌŐĂŶŝǌĂƚŝŽŶ;'&ZͿ
zŽƵƚŚĞǀĞůŽƉŵĞŶƚKƌŐĂŶŝǌĂƚŝŽŶ;'&ZͿ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

 >ŝŶĞ/ƚĞŵƐ

ĚŵŝŶŝƐƚƌĂƚŝŽŶ
 ŚŝůĚĂƌĞ&ƵŶĚ
ŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚĂƉŝƚĂůƵĚŐĞƚ
'ĞŶĞƌĂůƐƐŝƐƚĂŶĐĞ
 ,ŽƵƐŝŶŐĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ
/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚ&ƵŶĚ
 /ŶƚĞƌŵŽƵŶƚĂŝŶtĞĂƚŚĞƌŝǌĂƚŝŽŶdƌĂŝŶŝŶŐ&ƵŶĚ
EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
 EƵƚƌŝƚŝŽŶƐƐŝƐƚĂŶĐĞͲ^EW
KĨĨŝĐĞŽĨŚŝůĚĂƌĞ
 KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐ>ŽĂŶ&ƵŶĚ
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ
 WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚŽŶƵƐ&ƵŶĚ
WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚ&ƵŶĚ
 YƵĂůŝĨŝĞĚŵĞƌŐĞŶĐǇ&ŽŽĚŐĞŶĐŝĞƐ&ƵŶĚ
^ƉĞĐŝĂů^ĞƌǀŝĐĞŝƐƚƌŝĐƚƐ

^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϴϳ͕ϳϮϰ͕ϱϬϬ
Ϯ͕Ϭϰϭ͕ϳϬϬ
ϲϵϬ͕Ϯϭϲ͕ϯϬϬ
;ϯ͕ϮϴϬ͕ϲϬϬͿ
ϳ͕Ϯϲϱ͕ϵϬϬ
ϭϭ͕Ϯϯϱ͕ϬϬϬ
Ϯ͕ϱϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
Ϯϭϲ͕ϱϬϬ
;Ϯϰ͕ϯϱϱ͕ϴϬϬͿ
ϯ͕ϯϰϮ͕ϱϬϬ
ϭ͕ϱϳϴ͕ϰϬϬ
;ϯϳϱ͕ϮϬϬͿ

ϵϭϱ͕ϮϬϬ
ϯϳ͕ϱϱϰ͕ϰϬϬ
ϭ͕ϲϱϰ͕ϵϬϬ
ϭϭ͕ϯϲϮ͕ϰϬϬ
Ϯϯ͕ϬϬϬ
ϴϰϬ͕ϬϬϬ
Ϯ͕ϱϴϭ͕ϳϬϬ
ϭϯ͕ϬϬϬ

ϱϵ͕ϱϬϬ
ϱϬϵ͕ϬϬϬ
;ϯϯϱ͕ϮϬϬͿ
ϲϮ͕ϬϬϬ
ϳ͕ϰϵϮ͕ϲϬϬ
ϱϭϭ͕ϬϬϬ
ϱϬϳ͕ϬϬϬ

Ϯϭ͕ϳϬϬ
ϭϵ͕ϮϬϬ
ϵϰ͕ϱϬϱ͕ϳϬϬ
ϱ͕ϬϬϬ
ϭϬ͕Ϯϳϲ͕ϵϬϬ
ϯ͕ϴϬϬ͕ϵϬϬ
ϰϴ͕ϳϱϮ͕ϯϬϬ
ϱ͕ϱϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ
ϰ͕ϳϯϬ͕ϰϬϬ
ϴϰϯ͕ϭϭϱ͕ϱϬϬ
;ϴϴϳ͕Ϭϱϱ͕ϬϬϬͿ
Ψϵϳϯ͕ϴϰϱ͕ϱϬϬ

ϭϰ͕ϳϮϲ͕ϭϬϬ
ϭ͕ϱϬϬ
ϵϯ͕ϬϲϬ͕ϬϬϬ
ϰ͕ϵϵϬ͕ϮϬϬ
ϲϮ͕ϱϳϱ͕ϳϬϬ
ϭϳ͕ϱϬϬ
ϴ͕ϭϬϬ
ϭ͕ϯϵϲ͕ϲϬϬ
Ϯϵϭ͕Ϭϰϵ͕ϰϬϬ
Ϯ͕ϮϬϱ͕ϯϬϬ
ϭϭ͕ϴϲϴ͕ϬϬϬ
ϯϲϯ͕ϵϭϰ͕ϲϬϬ
ϯϭ͕ϵϬϬ
ϰϴϯ͕ϭϬϬ
ϳϯϰ͕ϴϬϬ
ϯ͕ϴϰϭ͕ϰϬϬ
ϴϴ͕ϳϮϱ͕ϱϬϬ

ϱϬϵ͕ϬϬϬ
ϭ͕ϳϬϬ
Ϯϱϰ͕ϯϬϬ
ϯϵ͕ϱϬϬ

;ϭ͕ϴϯϱ͕ϵϬϬͿ
ϭ͕ϭϰϰ͕ϲϬϬ

ϱϭϵ͕ϲϬϬ
;ϳ͕ϰϬϳ͕ϲϬϬͿ
Ϯ͕ϯϴϵ͕ϵϬϬ
;Ψϭϱ͕ϭϳϮ͕ϲϬϬͿ

ϳϵϲ͕ϭϬϬ
Ϯ͕ϱϬϬ
Ϯϭϵ͕ϭϬϬ
ϭϭ͕ϯϯϰ͕ϴϬϬ
ϱ͕ϱϬϬ
ϭ͕ϳϬϬ
ϯ͕ϲϯϬ͕ϳϬϬ
;Ϯϭ͕Ϭϰϵ͕ϰϬϬͿ
;Ϯ͕ϮϬϱ͕ϯϬϬͿ
;ϳ͕ϵϳϯ͕ϮϬϬͿ
ϭϴ͕ϳϬϴ͕ϵϬϬ
ϳϬϬ
ϭϰϱ͕ϳϬϬ
ϮϵϬ͕ϵϬϬ
;ϭϮ͕Ϯϲϲ͕ϱϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϴϳ͕ϳϮϰ͕ϱϬϬ
Ϯ͕Ϯϱϴ͕ϮϬϬ
ϲϵϬ͕Ϯϭϲ͕ϯϬϬ
;Ϯϳ͕ϲϯϲ͕ϰϬϬͿ
ϭϬ͕ϲϬϴ͕ϰϬϬ
ϭϮ͕ϴϭϯ͕ϰϬϬ
Ϯ͕ϱϬϬ͕ϬϬϬ
;ϯϳϱ͕ϮϬϬͿ
ϵϭϱ͕ϮϬϬ
ϯϳ͕ϱϱϰ͕ϰϬϬ
ϭ͕ϲϱϰ͕ϵϬϬ
ϭϭ͕ϰϮϭ͕ϵϬϬ
ϱϬϵ͕ϬϬϬ
Ϯϯ͕ϬϬϬ
ϱϬϰ͕ϴϬϬ
Ϯ͕ϱϴϭ͕ϳϬϬ
ϳϱ͕ϬϬϬ
ϳ͕ϰϵϮ͕ϲϬϬ
ϱϭϭ͕ϬϬϬ
ϱϬϳ͕ϬϬϬ
Ϯϭ͕ϳϬϬ
ϱϬϵ͕ϬϬϬ
ϮϬ͕ϵϬϬ
ϵϰ͕ϳϲϬ͕ϬϬϬ
ϰϰ͕ϱϬϬ
ϭϬ͕Ϯϳϲ͕ϵϬϬ
ϯ͕ϴϬϬ͕ϵϬϬ
ϰϲ͕ϵϭϲ͕ϰϬϬ
ϭ͕ϭϱϬ͕ϭϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ
ϱ͕ϮϱϬ͕ϬϬϬ
ϴϯϱ͕ϳϬϳ͕ϵϬϬ
;ϴϴϰ͕ϲϲϱ͕ϭϬϬͿ
Ψϵϱϴ͕ϲϳϮ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵϰ͕ϳϴϯ͕ϬϬϬ
Ϯ͕ϲϯϰ͕ϯϬϬ
ϲϰϰ͕ϭϳϯ͕ϱϬϬ
ϱϮϰ͕ϭϬϬ
ϴ͕ϱϬϵ͕ϲϬϬ
Ϯ͕ϯϬϬ͕ϲϬϬ
ϭϮ͕ϴϭϯ͕ϰϬϬ
ϱ͕ϰϬϯ͕ϭϬϬ
ϱϰϬ͕ϬϬϬ
ϯϳ͕ϱϱϰ͕ϰϬϬ
ϭ͕ϵϵϱ͕ϵϬϬ
ϭϭ͕ϰϯϴ͕ϱϬϬ
ϱϬϵ͕ϬϬϬ
Ϯϯ͕ϬϬϬ
Ϯ͕ϮϮϯ͕ϴϬϬ
Ϯ͕ϱϴϭ͕ϳϬϬ
ϳϱ͕ϯϬϬ
ϱϬϵ͕ϬϬϬ
ϱϬϵ͕ϬϬϬ
Ϯϭ͕ϳϬϬ
ϱϬϵ͕ϬϬϬ
ϮϬ͕ϵϬϬ
ϵϰ͕ϳϴϯ͕ϭϬϬ
ϰϰ͕ϱϬϬ
ϱ͕ϵϴϬ͕ϯϬϬ
ϯ͕ϮϱϬ͕ϬϬϬ
ϰϬ͕ϭϯϭ͕ϬϬϬ
Ϯϵ͕ϬϬϬ
ϯ͕ϮϬϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ
ϭϬ͕ϬϬϬ
ϱ͕ϮϱϬ͕ϬϬϬ
ϴϴϰ͕ϲϲϱ͕ϭϬϬ
;ϵϯϰ͕ϲϬϬ͕ϯϬϬͿ
ΨϵϯϮ͕ϰϬϱ͕ϱϬϬ

ϭϱ͕ϱϮϮ͕ϮϬϬ
ϰ͕ϬϬϬ
ϵϯ͕ϬϲϬ͕ϬϬϬ
ϱ͕ϮϬϵ͕ϯϬϬ
ϳϯ͕ϵϭϬ͕ϱϬϬ
Ϯϯ͕ϬϬϬ
ϵ͕ϴϬϬ
ϱ͕ϬϮϳ͕ϯϬϬ
ϮϳϬ͕ϬϬϬ͕ϬϬϬ

ϭϲ͕Ϭϭϵ͕ϭϬϬ
ϵϯ͕ϬϲϬ͕ϬϬϬ
ϱ͕ϬϬϳ͕ϰϬϬ
ϲϴ͕ϰϵϴ͕ϭϬϬ
Ϯϱ͕ϬϬϬ
ϵ͕ϴϬϬ
ϯ͕ϵϬϲ͕ϮϬϬ
ϮϳϬ͕ϬϬϬ͕ϬϬϬ

ϯ͕ϴϵϰ͕ϴϬϬ
ϯϴϮ͕ϲϮϯ͕ϱϬϬ
ϯϮ͕ϲϬϬ
ϲϮϴ͕ϴϬϬ
ϭ͕ϬϮϱ͕ϳϬϬ
ϯ͕ϴϰϭ͕ϰϬϬ
ϳϲ͕ϰϱϵ͕ϬϬϬ

ϯ͕ϴϵϰ͕ϴϬϬ
ϯϱϯ͕ϵϭϭ͕ϴϬϬ
ϯϮ͕ϲϬϬ
ϲϮϴ͕ϴϬϬ
ϵϭϱ͕ϬϬϬ
ϯ͕ϴϰϭ͕ϰϬϬ
ϴϮ͕ϵϰϰ͕ϴϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϳ͕Ϭϱϴ͕ϱϬϬ
ϯϳϲ͕ϭϬϬ
;ϰϲ͕ϬϰϮ͕ϴϬϬͿ
Ϯϴ͕ϭϲϬ͕ϱϬϬ
;Ϯ͕Ϭϵϴ͕ϴϬϬͿ
Ϯ͕ϯϬϬ͕ϲϬϬ
Ϯ͕ϵϬϯ͕ϭϬϬ
ϯϳϱ͕ϮϬϬ
;ϯϳϱ͕ϮϬϬͿ
ϯϰϭ͕ϬϬϬ
ϭϲ͕ϲϬϬ

ϭ͕ϳϭϵ͕ϬϬϬ
ϯϬϬ
;ϳ͕ϰϵϮ͕ϲϬϬͿ
;Ϯ͕ϬϬϬͿ
Ϯ͕ϬϬϬ

Ϯϯ͕ϭϬϬ
;ϰ͕Ϯϵϲ͕ϲϬϬͿ
;ϱϱϬ͕ϵϬϬͿ
;ϲ͕ϳϴϱ͕ϰϬϬͿ
;ϭ͕ϭϮϭ͕ϭϬϬͿ
ϮϬϬ͕ϬϬϬ

ϰϴ͕ϵϱϳ͕ϮϬϬ
;ϰϵ͕ϵϯϱ͕ϮϬϬͿ
;ΨϮϲ͕Ϯϲϳ͕ϰϬϬͿ

ϰϵϲ͕ϵϬϬ
;ϰ͕ϬϬϬͿ
;ϮϬϭ͕ϵϬϬͿ
;ϱ͕ϰϭϮ͕ϰϬϬͿ
Ϯ͕ϬϬϬ
;ϭ͕ϭϮϭ͕ϭϬϬͿ

;Ϯϴ͕ϳϭϭ͕ϳϬϬͿ

;ϭϭϬ͕ϳϬϬͿ
ϲ͕ϰϴϱ͕ϴϬϬ



Office of the Legislative Fiscal Analyst

8-35

Social Services

Budget of the State of Utah

 ŐĞŶĐǇdĂďůĞ͗tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
hŝŶƚĂŚĂƐŝŶZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ

 hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ

hƚĂŚŽŵŵƵŶŝƚǇĞŶƚĞƌĨŽƌƚŚĞĞĂĨ&ƵŶĚ

 dŽƚĂů

 ƵĚŐĞƚĞĚ&d

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϬ͕ϯϵϵ͕ϮϬϬ
Ϯϯ͕ϴϭϯ͕ϵϬϬ
Ϯ͕ϳϬϬ
Ψϵϳϯ͕ϴϰϱ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϰ͕ϴϮϬ͕ϴϬϬͿ
;ϭ͕ϵϵϳ͕ϱϬϬͿ
ϯ͕ϱϬϬ
;Ψϭϱ͕ϭϳϮ͕ϲϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱ͕ϱϳϴ͕ϰϬϬ
Ϯϭ͕ϴϭϲ͕ϰϬϬ
ϲ͕ϮϬϬ
Ψϵϱϴ͕ϲϳϮ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϲ͕ϳϲϵ͕ϱϬϬ
ϮϮ͕ϵϯϱ͕ϬϬϬ
ϲ͕ϮϬϬ
ΨϵϯϮ͕ϰϬϱ͕ϱϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭ͕ϭϵϭ͕ϭϬϬ
ϭ͕ϭϭϴ͕ϲϬϬ

Ϯ͕ϭϰϳ͘ϵ

;ϯϱ͘ϴͿ

Ϯ͕ϭϭϮ͘ϭ

Ϯ͕ϭϭϯ͘ϭ

ϭ͘Ϭ

;ΨϮϲ͕Ϯϲϳ͕ϰϬϬͿ
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 ŐĞŶĐǇdĂďůĞ͗tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
&ĞĚĞƌĂů&ƵŶĚƐ

 &ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ




ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯ͕ϱϬϬ͕ϬϬϬ
ϮϬ͕ϭϰϯ͕ϭϬϬ
ϰϲϬ͕ϲϬϬ
ϮϭϮ͕ϵϱϬ͕ϭϬϬ
ϭ͕ϭϱϵ͕ϲϴϰ͕ϮϬϬ
;ϭ͕ϮϮϬ͕ϯϴϯ͕ϳϬϬͿ
Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϭ͕ϮϯϬ͕ϱϬϬͿ
;ϭ͕ϵϯϲ͕ϵϬϬͿ
;ϯϵϬ͕ϲϬϬͿ
ϭϵϯ͕ϲϳϳ͕ϱϬϬ
;ϮϭϮ͕ϵϱϬ͕ϭϬϬͿ
;ϱ͕ϰϬϭ͕ϮϬϬͿ
Ϯϴ͕Ϯϯϭ͕ϴϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
Ϯ͕ϱϬϬ͕ϬϬϬ
;ϭ͕ϮϯϬ͕ϱϬϬͿ
ϭϴ͕ϮϬϲ͕ϮϬϬ
ϳϬ͕ϬϬϬ
ϭϵϯ͕ϲϳϳ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕Ϯϲϵ͕ϱϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϭ͕ϮϯϬ͕ϱϬϬͿ
ϭ͕ϮϯϬ͕ϱϬϬ

ϭϴ͕ϮϬϲ͕ϮϬϬ
ϳϬ͕ϬϬϬ
ϭϵϯ͕ϲϳϳ͕ϱϬϬ

ϭ͕ϭϱϰ͕Ϯϴϯ͕ϬϬϬ
;ϭ͕ϭϵϮ͕ϭϱϭ͕ϵϬϬͿ
Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ

ϭ͕ϭϵϮ͕ϭϱϭ͕ϵϬϬ
;ϭ͕ϮϯϬ͕ϬϮϬ͕ϴϬϬͿ
Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ

ϭϳϱ͕ϯϱϰ͕ϯϬϬ
Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ

ϭϳϱ͕ϯϱϰ͕ϯϬϬ
Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ

ϯϳ͕ϴϲϴ͕ϵϬϬ
;ϯϳ͕ϴϲϴ͕ϵϬϬͿ


>ŝŶĞ/ƚĞŵƐ

 hŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚ
dŽƚĂů

ϭϳϱ͕ϯϱϰ͕ϯϬϬ
Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ
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 ŐĞŶĐǇdĂďůĞ͗tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

dƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ

 KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ



ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϭϯϵ͕ϳϬϬ
ϳϬ͕ϭϬϬ
;ϴϬ͕ϮϬϬͿ
ΨϭϮϵ͕ϲϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭϱϰ͕ϳϬϬ
;ϭϯϵ͕ϳϬϬͿ
ϱ͕ϵϬϬ
ϰ͕ϬϬϬ
ΨϮϰ͕ϵϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϱϰ͕ϳϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϱϳ͕ϳϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϯ͕ϬϬϬ

ϳϲ͕ϬϬϬ
;ϳϲ͕ϮϬϬͿ
Ψϭϱϰ͕ϱϬϬ

ϳϲ͕ϮϬϬ
;ϳϵ͕ϰϬϬͿ
Ψϭϱϰ͕ϱϬϬ

ϮϬϬ
;ϯ͕ϮϬϬͿ

ϭϱϰ͕ϱϬϬ
Ψϭϱϰ͕ϱϬϬ

ϭϱϰ͕ϱϬϬ
Ψϭϱϰ͕ϱϬϬ

>ŝŶĞ/ƚĞŵƐ

 /ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚsĞŶĚŽƌ&ƵŶĚ
dŽƚĂů

ϭϮϵ͕ϲϬϬ
ΨϭϮϵ͕ϲϬϬ

Ϯϰ͕ϵϬϬ
ΨϮϰ͕ϵϬϬ
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 ŐĞŶĐǇdĂďůĞ͗ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ^^
ŶƚĞƌƉƌŝƐĞͬ>ŽĂŶ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ

 dŽƚĂů

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϰ͕ϱϬϬ͕ϬϬϬ
Ψϰ͕ϱϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰ͕ϱϬϬ͕ϬϬϬ
Ψϰ͕ϱϬϬ͕ϬϬϬ

ϰ͕ϱϬϬ͕ϬϬϬ
Ψϰ͕ϱϬϬ͕ϬϬϬ

ϰ͕ϱϬϬ͕ϬϬϬ
Ψϰ͕ϱϬϬ͕ϬϬϬ

ϰ͘Ϭ

ϰ͘Ϭ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϰ͕ϱϬϬ͕ϬϬϬͿ
;Ψϰ͕ϱϬϬ͕ϬϬϬͿ

 >ŝŶĞ/ƚĞŵƐ
YƵĂůŝĨŝĞĚWĂƚŝĞŶƚŶƚĞƌƉƌŝƐĞ&ƵŶĚ

 dŽƚĂů

 ƵĚŐĞƚĞĚ&d

Ϭ͘Ϭ

;ϰ͕ϱϬϬ͕ϬϬϬͿ
;Ψϰ͕ϱϬϬ͕ϬϬϬͿ
Ϭ͘Ϭ

;ϰ͘ϬͿ
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 ŐĞŶĐǇdĂďůĞ͗ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ^^
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ


ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϮ͕ϴϴϳ͕ϰϬϬ

ΨϭϮ͕ϴϴϳ͕ϰϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϰ͕ϱϴϬ͕ϬϬϬ
ϳ͕ϰϵϮ͕ϲϬϬ
ΨϭϮ͕ϬϳϮ͕ϲϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϮ͕ϴϴϳ͕ϰϬϬ
ϰ͕ϱϴϬ͕ϬϬϬ
ϳ͕ϰϵϮ͕ϲϬϬ
ΨϮϰ͕ϵϲϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϯ͕ϰϱϵ͕ϬϬϬ
ϰ͕ϵϬϬ͕ϬϬϬ

ϭϬϬ͕ϬϬϬ
ϵϭϳ͕ϰϬϬ
ϭϭ͕ϯϱϬ͕ϬϬϬ
ϳ͕ϰϵϮ͕ϲϬϬ
ϱ͕ϭϬϬ͕ϬϬϬ

Ϯϵϭ͕ϲϬϬ
ϭ͕ϴϭϳ͕ϰϬϬ
ϭϭ͕ϯϱϬ͕ϬϬϬ
ϰ͕ϵϬϬ͕ϬϬϬ

;ϳ͕ϰϵϮ͕ϲϬϬͿ
;ϮϬϬ͕ϬϬϬͿ

ΨϮϰ͕ϵϲϬ͕ϬϬϬ

Ψϭϴ͕ϯϱϵ͕ϬϬϬ

;Ψϲ͕ϲϬϭ͕ϬϬϬͿ

ϰ͘Ϭ

Ϭ͘Ϭ

;ϰ͘ϬͿ

Ψϭϴ͕ϯϱϵ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϱϳϭ͕ϲϬϬ
ϯϮϬ͕ϬϬϬ
;ϳ͕ϰϵϮ͕ϲϬϬͿ
;Ψϲ͕ϲϬϭ͕ϬϬϬͿ

 >ŝŶĞ/ƚĞŵƐ
ŚŝůĚƌĞŶΖƐ,ĞĂƌŝŶŐŝĚWƌŽŐƌĂŵĐĐŽƵŶƚ

 '&ZͲ,ŽŵĞůĞƐƐĐĐŽƵŶƚ
,ŽŵĞůĞƐƐƚŽ,ŽƵƐŝŶŐZĞĨŽƌŵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶ

ϭϬϬ͕ϬϬϬ
ϵϭϳ͕ϰϬϬ
ϭϭ͕ϯϱϬ͕ϬϬϬ

 KĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶdƌĂŶƐŝƚŝŽŶZĞƐƚƌŝĐƚĞĚĐ



DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
EƵƌƐĞ,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϱϮϬ͕ϬϬϬ
ΨϭϮ͕ϴϴϳ͕ϰϬϬ
Ϭ͘Ϭ

ϳ͕ϰϵϮ͕ϲϬϬ
ϱ͕ϭϬϬ͕ϬϬϬ
;ϱϮϬ͕ϬϬϬͿ
ΨϭϮ͕ϬϳϮ͕ϲϬϬ
ϰ͘Ϭ

ϭϵϭ͕ϲϬϬ
ϵϬϬ͕ϬϬϬ
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^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϭ ,ĞĂůƚŚ
ŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵdŽƚĂů
ŝƐĞĂƐĞŽŶƚƌŽůĂŶĚWƌĞǀĞŶƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ŝƐĞĂƐĞŽŶƚƌŽůĂŶĚWƌĞǀĞŶƚŝŽŶdŽƚĂů
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
>ĂƉƐŝŶŐĂůĂŶĐĞ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKƉĞƌĂƚŝŽŶƐdŽƚĂů
&ĂŵŝůǇ,ĞĂůƚŚĂŶĚWƌĞƉĂƌĞĚŶĞƐƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&ĂŵŝůǇ,ĞĂůƚŚĂŶĚWƌĞƉĂƌĞĚŶĞƐƐdŽƚĂů
>ŽĐĂů,ĞĂůƚŚĞƉĂƌƚŵĞŶƚƐ
'ĞŶĞƌĂů&ƵŶĚ
>ŽĐĂů,ĞĂůƚŚĞƉĂƌƚŵĞŶƚƐdŽƚĂů
DĞĚŝĐĂŝĚĂŶĚ,ĞĂůƚŚ&ŝŶĂŶĐŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
DĞĚŝĐĂŝĚĂŶĚ,ĞĂůƚŚ&ŝŶĂŶĐŝŶŐdŽƚĂů

ϭϴ͕ϴϴϯ͕ϬϬϬ
ϭϬ͕ϰϱϮ͕ϵϬϬ
ϭϯϳ͕ϲϳϱ͕ϳϬϬ
ϳ͕ϰϳϳ͕ϱϬϬ
Ψϭϳϰ͕ϰϴϵ͕ϭϬϬ

ϭϱ͕ϳϰϴ͕ϰϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

;ϯϲϵ͕ϭϬϬͿ

;Ψϯϲϵ͕ϭϬϬͿ

ϳϲϱ͕ϴϬϬ

ϳ͕ϳϲϴ͕ϲϬϬ
ϭϬϯ͕ϴϬϬ
ϰϭ͕ϴϳϯ͕ϭϬϬ
ϭϱ͕ϵϴϬ͕ϲϬϬ
ϭ͕ϳϮϱ͕ϮϬϬ
Ψϴϯ͕ϭϵϵ͕ϳϬϬ

ΨϮ͕ϲϱϯ͕ϭϬϬ

ϲ͕ϳϰϳ͕ϳϬϬ

Ϯϲϱ͕ϳϬϬ

ϭϳϲ͕ϭϬϬ

ϰ͕ϬϬϬ
ϱ͕ϱϲϬ͕ϲϬϬ
Ϯ͕ϳϳϲ͕ϯϬϬ
Ϯ͕ϴϴϬ͕ϰϬϬ
;ϰ͕ϬϬϬͿ
Ψϭϳ͕ϵϲϱ͕ϬϬϬ

Ϯϯ͕ϱϵϱ͕ϲϬϬ
Ϯϯϯ͕ϬϬϬ
ϳϯ͕ϱϬϴ͕ϭϬϬ
ϭϰ͕ϭϲϲ͕ϴϬϬ
ϳ͕ϭϯϬ͕ϲϬϬ
Ϯ͕ϭϭϮ͕ϮϬϬ
;Ϯ͕Ϯϵϰ͕ϯϬϬͿ
Ψϭϭϴ͕ϰϱϮ͕ϬϬϬ

ϯ͕ϮϬϬ
;ϭ͕ϴϬϬͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭ͕ϱϬϬ
;ϵϬϬͿ

ϭϰ͕ϳϬϬ
ϳϬϬ
Ψϭϲ͕ϴϬϬ

ϲ͕ϯϬϬ
ϯϬϬ
Ψϳ͕ϮϬϬ

ϮϯϬ͕ϭϬϬ
ϯϲ͕ϱϬϬ
ϭϬ͕ϴϬϬ
Ϯ͕ϮϬϬ
ϱϱϲ͕ϯϬϬ
ϭϴϱ͕ϮϬϬ
ϮϮ͕ϯϬϬ
Ψϭ͕Ϭϰϯ͕ϰϬϬ

ϮϬ͕ϵϬϬ

;ϮϵϮ͕ϵϬϬͿ
;ϭϴ͕ϮϮϯ͕ϬϬϬͿ
;ϮϵϮ͕ϵϬϬͿ

;Ψϭϴ͕ϴϬϴ͕ϴϬϬͿ

ϰϰϰ͕ϮϬϬ
ϮϱϬ͕ϬϬϬ

ϳϬϬ
ϭϬϬ
ϰϯ͕ϴϬϬ
ϭϳ͕ϮϬϬ
Ϯ͕ϭϬϬ
Ψϴϰ͕ϴϬϬ

Ψϲϵϰ͕ϮϬϬ

ϵϴ͕ϴϬϬ
ϭϲ͕ϳϬϬ

ϭϰϰ͕ϯϬϬ

Ϯ͕ϬϬϬ

ϴϬ͕ϬϬϬ

ϵϭ͕ϮϬϬ
ϱϭ͕ϯϬϬ
ϱϭ͕ϬϬϬ

;Ϯϳ͕ϲϬϬͿ
ϭϭ͕ϰϬϬ
ϰ͕ϯϬϬ

ΨϱϮϭ͕ϴϬϬ

ΨϯϬϵ͕ϬϬϬ

ΨϭϯϮ͕ϰϬϬ

ϲϰϮ͕ϯϬϬ
ϳϬϬ͕ϬϬϬ
ϭϵϭ͕ϲϬϬ
;ϯϳϴ͕ϲϬϬͿ
ϮϮϭ͕ϯϬϬ
;ϴϬ͕ϬϬϬͿ

ϮϬϳ͕ϯϬϬ
ϰϯ͕ϲϬϬ
ϰ͕ϮϬϬ
ϰϮϵ͕ϯϬϬ
ϵϴ͕ϴϬϬ
ϳϯ͕ϲϬϬ

ϭϮ͕ϱϬϬ

ϰϭ͕ϳϬϬ
ϯ͕ϮϬϬ
ϳ͕ϲϬϬ

Ψϭ͕Ϯϵϲ͕ϲϬϬ

Ψϴϱϲ͕ϴϬϬ

Ψϲϱ͕ϬϬϬ

ϭ͕ϱϭϯ͕ϰϬϬ
ϯϳϯ͕ϵϬϬ

ΨϮ͕ϬϬϬ

ϰϳ͕ϱϬϬ
;ϰϬϬ͕ϬϬϬͿ

ϭϴ͕ϮϮϱ͕ϳϬϬ
;ϭϴ͕ϮϮϱ͕ϳϬϬͿ
ϭϬ͕ϭϲϬ͕ϬϬϬ
ϭϯϳ͕ϲϵϲ͕ϳϬϬ
ϳ͕ϰϳϴ͕ϱϬϬ
Ψϭϱϱ͕ϯϯϱ͕ϮϬϬ

ϭϳ͕ϮϬϵ͕ϰϬϬ
Ϯϴϲ͕ϱϬϬ
ϳ͕ϳϴϬ͕ϭϬϬ
ϭϬϲ͕ϭϬϬ
ϰϯ͕ϵϴϲ͕ϲϬϬ
ϭϲ͕ϱϱϲ͕ϵϬϬ
ϭ͕ϳϰϵ͕ϲϬϬ
Ψϴϳ͕ϲϳϱ͕ϮϬϬ

ϳ͕Ϯϱϴ͕ϱϬϬ
ϭϲ͕ϳϬϬ
ϰ͕ϬϬϬ
ϱ͕ϴϬϬ͕ϯϬϬ
Ϯ͕ϴϯϵ͕ϬϬϬ
ϯ͕Ϭϭϱ͕ϳϬϬ
;ϰ͕ϬϬϬͿ
Ψϭϴ͕ϵϯϬ͕ϮϬϬ

;ΨϯϰϬ͕ϬϬϬͿ

Ϯϰ͕ϱϬϱ͕ϮϬϬ
ϯϰϯ͕ϲϬϬ
ϰϮϴ͕ϴϬϬ
ϳϯ͕ϲϬϬ͕ϱϬϬ
ϭϰ͕ϱϬϮ͕ϲϬϬ
ϳ͕ϭϯϭ͕ϴϬϬ
Ϯ͕ϭϭϮ͕ϮϬϬ
;Ϯ͕Ϯϵϰ͕ϯϬϬͿ
ΨϭϮϬ͕ϯϯϬ͕ϰϬϬ

Ϯ͕ϭϯϳ͕ϱϬϬ
ΨϮ͕ϭϯϳ͕ϱϬϬ

ϭϮ͕ϱϬϬ

Ϯ͕ϭϯϳ͕ϱϬϬ
ΨϮ͕ϭϯϳ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϱ͕ϬϭϮ͕ϮϬϬ

;ϱϬ͕ϯϬϬͿ

Ϯϯ͕ϵϬϬ

ϴϰ͕Ϯϱϭ͕ϬϬϬ
ϭϭ͕ϵϴϬ͕ϱϬϬ
ϭ͕ϭϯϮ͕ϵϬϬ
Ϯϳ͕ϬϵϬ͕ϬϬϬ
ΨϭϮϵ͕ϰϲϲ͕ϲϬϬ

ϱ͕Ϯϰϰ͕ϯϬϬ
ϴϴϮ͕ϯϬϬ
ϯϬ͕ϲϬϬ
ϯ͕ϳϰϮ͕ϬϬϬ
Ψϵ͕ϴϰϴ͕ϵϬϬ

ϴϭ͕ϯϬϬ
ϭϲ͕ϴϬϬ
ϰϭϱ͕ϵϬϬ
ϭϮϱ͕ϵϬϬ
ϮϬ͕ϭϬϬ
ϱϰ͕ϲϬϬ
Ψϳϭϰ͕ϲϬϬ

Ϯϰ͕ϴϬϬ
ϵϬϬ
Ϯ͕ϱϳϲ͕ϳϬϬ
;ϱϬϭ͕ϴϬϬͿ
ϭ͕ϳϮϮ͕ϬϬϬ

ϭϳϵ͕ϵϬϬ
ϯϬ͕ϭϬϬ
ϰ͕ϴϬϬ
ϭϯ͕ϲϬϬ
ΨϮϱϮ͕ϯϬϬ

'ƌĂŶĚdŽƚĂů

Ψϯ͕ϴϮϮ͕ϲϬϬ

ϱ͕Ϭϵϭ͕ϵϬϬ
ϭϳ͕ϳϬϬ
ϵϮ͕ϲϲϳ͕ϴϬϬ
ϭϮ͕ϱϭϳ͕ϬϬϬ
Ϯ͕ϵϭϬ͕ϰϬϬ
ϯϬ͕ϵϬϬ͕ϮϬϬ
Ψϭϰϰ͕ϭϬϱ͕ϬϬϬ
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^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
DĞĚŝĐĂŝĚ^ĂŶĐƚŝŽŶƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
DĞĚŝĐĂŝĚ^ĂŶĐƚŝŽŶƐdŽƚĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
WĂƐƐͲƚŚƌŽƵŐŚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐdŽƚĂů
WƌŝŵĂƌǇĂƌĞtŽƌŬĨŽƌĐĞ&ŝŶĂŶĐŝĂůƐƐŝƐƚĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
WƌŝŵĂƌǇĂƌĞtŽƌŬĨŽƌĐĞ&ŝŶĂŶĐŝĂůƐƐŝƐƚĂŶĐ
ZƵƌĂůWŚǇƐŝĐŝĂŶƐ>ŽĂŶZĞƉĂǇŵĞŶƚƐƐŝƐƚĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ZƵƌĂůWŚǇƐŝĐŝĂŶƐ>ŽĂŶZĞƉĂǇŵĞŶƚƐƐŝƐƚĂŶĐ
sĂĐĐŝŶĞŽŵŵŽĚŝƚŝĞƐ
&ĞĚĞƌĂů&ƵŶĚƐ
sĂĐĐŝŶĞŽŵŵŽĚŝƚŝĞƐdŽƚĂů
,ĞĂůƚŚdŽƚĂů
ϭ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ŐŝŶŐĂŶĚĚƵůƚ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ŐŝŶŐĂŶĚĚƵůƚ^ĞƌǀŝĐĞƐdŽƚĂů
ŚŝůĚĂŶĚ&ĂŵŝůǇ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ŚŝůĚĂŶĚ&ĂŵŝůǇ^ĞƌǀŝĐĞƐdŽƚĂů

ϭ͕ϵϳϵ͕ϬϬϬ
;ϭ͕ϵϳϵ͕ϬϬϬͿ
ΨϬ

ϰϴϮ͕ϳϱϳ͕ϭϬϬ

Ϯ͕ϰϱϮ͕ϭϰϬ͕ϭϬϬ
ϮϳϬ͕ϯϬϭ͕ϱϬϬ
ϭϰϮ͕Ϭϵϭ͕ϬϬϬ
ϭϭϬ͕ϬϮϮ͕ϰϬϬ
ϭ͕ϴϬϬ͕ϬϬϬ
Ψϯ͕ϰϱϵ͕ϭϭϮ͕ϭϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϳ͕ϮϮϯ͕ϲϬϬ
Ϯϵϰ͕ϬϬϬ
Ϯ͕ϱϬϯ͕ϵϬϬ
ϭϲ͕ϯϲϰ͕ϱϬϬ
Ϯϰ͕ϵϮϵ͕ϮϬϬ
ϭ͕Ϯϱϯ͕ϵϬϬ
Ϯϯ͕ϱϳϭ͕ϱϬϬ

ϳϴ͕ϬϬϬ
ϭϰ͕ϭϬϬ

ϰ͕ϮϬϬ

ϭϳϵ͕ϬϬϬ
ϯϴ͕ϱϬϬ
ϯ͕ϵϬϬ
Ϯϱ͕ϮϬϬ

ϭϮ͕ϰϬϬ
ϭ͕ϬϬϬ

;Ϯϯϵ͕ϲϬϬͿ
ϭ͕ϱϰϱ͕ϯϬϬ
ϭϳ͕ϬϵϮ͕ϵϬϬ
ϮϬϴ͕Ϭϵϴ͕ϭϬϬ
;ϰ͕ϯϴϴ͕ϯϬϬͿ
ϭϬϰ͕ϱϳϳ͕ϱϬϬ

Ψϳϲ͕ϭϰϬ͕ϲϬϬ

Ψϯϯϴ͕ϳϬϬ

Ψϭϴ͕ϮϬϬ

ϱ͕ϬϬϬ

ΨϯϮϲ͕ϲϴϱ͕ϵϬϬ

ΨϬ

ϵ͕ϲϬϬ
ϭϬϬ
ϮϬϮ͕ϱϬϬ
ϯϰϮ͕ϵϬϬ
Ψϱϱϱ͕ϭϬϬ

ϲϬϬ

ϰ͕ϲϬϬ
ϭϬϬ

ΨϮϬϮ͕ϱϬϬ

ϯϬϰ͕ϱϬϬ

Ψϰ͕ϳϬϬ

ΨϬ

ϭ͕ϵϳϵ͕ϬϬϬ
;ϭ͕ϵϳϵ͕ϬϬϬͿ
ΨϬ

ϰϴϵ͕ϴϮϯ͕ϯϬϬ
ϭ͕ϴϱϯ͕ϰϬϬ
ϭϵ͕ϱϵϲ͕ϴϬϬ
Ϯ͕ϲϳϲ͕ϳϵϰ͕ϭϬϬ
ϮϵϬ͕ϴϴϭ͕ϵϬϬ
Ϯϰϳ͕ϵϮϲ͕ϯϬϬ
ϭϯϯ͕ϲϭϵ͕ϳϬϬ
ϭ͕ϴϬϬ͕ϬϬϬ
Ψϯ͕ϴϲϮ͕Ϯϵϱ͕ϱϬϬ

ϮϬϮ͕ϱϬϬ
ϯϰϮ͕ϵϬϬ
Ψϯϰϳ͕ϵϬϬ

'ƌĂŶĚdŽƚĂů

ϭϱϬ͕ϭϬϬ
Ψϰϱϰ͕ϲϬϬ

ΨϬ

Ψϱ͕ϬϬϬ

ΨϬ

ΨϬ

ϯϬϵ͕ϯϬϬ
ϮϬϬ
ϭϱϬ͕ϭϬϬ
Ψϰϱϵ͕ϲϬϬ

Ϯϳ͕Ϯϳϳ͕ϭϬϬ
ΨϮϳ͕Ϯϳϳ͕ϭϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϳ͕Ϯϳϳ͕ϭϬϬ
ΨϮϳ͕Ϯϳϳ͕ϭϬϬ

Ψϰ͕ϬϭϮ͕ϵϬϭ͕ϲϬϬ

ΨϵϬ͕Ϯϵϰ͕ϰϬϬ

Ψϯ͕Ϯϴϵ͕ϬϬϬ

Ψϱϱϵ͕ϵϬϬ

ΨϯϭϮ͕Ϭϱϱ͕ϵϬϬ

Ψϰ͕ϰϭϵ͕ϭϬϬ͕ϴϬϬ

ϭϰ͕ϰϭϮ͕ϬϬϬ

ϴϭϮ͕ϯϬϬ

ϳ͕ϭϬϬ

ϯϮϮ͕ϮϬϬ

ϭϭ͕ϰϴϴ͕ϵϬϬ
ϭϬϬ
;ϴϯϵ͕ϳϬϬͿ
ΨϮϱ͕Ϭϲϭ͕ϯϬϬ

ϵϯϬ͕ϱϬϬ

ϭϬϱ͕ϴϬϬ
ϭϵ͕ϴϬϬ
Ϯϭ͕ϬϬϬ

ϭ͕ϮϬϬ

Ψϭ͕ϳϰϮ͕ϴϬϬ

Ψϭϰϲ͕ϲϬϬ

Ψϴ͕ϯϬϬ

ϭϵϰ͕ϲϬϬ
ϰϲϱ͕ϬϬϬ

ϭ͕ϱϯϳ͕ϳϬϬ
ϯϮϲ͕ϬϬϬ
Ϯ͕ϱϬϬ
ϱϴϮ͕ϴϬϬ
Ϯ͕ϬϬϬ

ϲϯ͕ϳϬϬ

ϭϮϬ͕ϵϴϲ͕ϱϬϬ
ϭ͕ϭϳϬ͕ϲϬϬ
ϲϬ͕ϯϰϭ͕ϳϬϬ
Ϯ͕ϮϱϮ͕ϬϬϬ
;ϭϭ͕ϰϵϱ͕ϵϬϬͿ
Ψϭϳϯ͕Ϯϱϰ͕ϵϬϬ

ϰ͕ϴϬϬ
ϮϬϬ

Ϯ͕ϭϲϳ͕ϲϬϬ
ϱϵϯ͕ϴϬϬ
Ψϯ͕ϰϮϭ͕ϬϬϬ

ΨϮ͕ϰϱϭ͕ϬϬϬ

;ϯϮϮ͕ϮϬϬͿ
ΨϬ

ϭϱ͕ϲϱϵ͕ϰϬϬ
ϭϵ͕ϴϬϬ
ϭϮ͕ϰϰϭ͕ϲϬϬ
ϭϬϬ
;ϭ͕ϭϲϭ͕ϵϬϬͿ
ΨϮϲ͕ϵϱϵ͕ϬϬϬ

ΨϬ

ϭϮϮ͕ϳϴϮ͕ϱϬϬ
ϳϵϭ͕ϬϬϬ
ϭ͕ϭϳϮ͕ϳϬϬ
ϲϯ͕ϭϯϮ͕ϲϬϬ
Ϯ͕Ϯϱϰ͕ϬϬϬ
;ϭϬ͕ϵϬϮ͕ϭϬϬͿ
Ψϭϳϵ͕ϮϯϬ͕ϳϬϬ

;ϰϬϬͿ
ϰϬ͕ϱϬϬ

ΨϭϬϯ͕ϴϬϬ
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^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌKƉĞƌĂƚŝŽŶƐdŽƚĂů
KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶdŽƚĂů
KĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
KĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐdŽƚĂů
^ĞƌǀŝĐĞƐĨŽƌWĞŽƉůĞǁŝƚŚŝƐĂďŝůŝƚŝĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
^ĞƌǀŝĐĞƐĨŽƌWĞŽƉůĞǁŝƚŚŝƐĂďŝůŝƚŝĞƐdŽƚĂů

ϵ͕ϰϬϯ͕ϬϬϬ
ϴ͕ϯϳϳ͕ϭϬϬ
ϯϲϵ͕ϲϬϬ
ϱ͕ϲϴϭ͕ϴϬϬ
ΨϮϯ͕ϴϯϭ͕ϱϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ
Ϯ͕ϰϵϲ͕ϳϬϬ
;Ϯ͕ϮϬϬͿ
ϭϬϳ͕ϲϬϬ
;Ϯ͕ϱϭϱ͕ϯϬϬͿ
Ψϴϲ͕ϴϬϬ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ
ϭϳϱ͕ϭϬϬ
ϯϵ͕ϬϬϬ
ϭϱϱ͕ϵϬϬ
Ϯ͕ϮϬϬ
ϭϱϯ͕ϬϬϬ
ΨϱϮϱ͕ϮϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϯϴϴ͕ϭϬϬ
Ϯϳ͕ϭϬϬ

'ƌĂŶĚdŽƚĂů
ϭϮ͕ϰϲϮ͕ϵϬϬ
ϯϵ͕ϬϬϬ
ϴ͕ϱϱϳ͕ϵϬϬ
ϰϳϵ͕ϰϬϬ
ϯ͕ϯϯϯ͕ϭϬϬ
ΨϮϰ͕ϴϳϮ͕ϯϬϬ

ϭϯ͕ϲϬϬ
ΨϰϮϴ͕ϴϬϬ

ΨϬ

ϱϬϬ

ϭϭϲ͕ϬϬϬ

ϯϬϬ
ΨϴϬϬ

ϳϴ͕ϬϬϬ
Ψϭϵϰ͕ϬϬϬ

ϲϵϯ͕ϱϬϬ
Ϯ͕ϮϬϬ
ϰϬ͕ϵϬϬ
ϰϲϯ͕ϵϬϬ
Ψϭ͕ϮϬϬ͕ϱϬϬ

ϱϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ΨϭϬϬ͕ϬϬϬ

ϭϰ͕Ϯϵϲ͕ϲϬϬ
ϰϵ͕ϯϬϬ
Ϯϲ͕ϯϱϭ͕ϭϬϬ
ϴ͕ϭϵϬ͕ϮϬϬ
ϱϬ͕ϬϬϬ
ϯ͕ϭϮϮ͕ϮϬϬ
ΨϱϮ͕Ϭϱϵ͕ϰϬϬ

ϰϴϴ͕ϰϬϬ

ϳϵ͕ϯϬϬ

ϰϬ͕ϬϬϬ
ϯϮϳ͕ϯϬϬ
Ψϴϱϱ͕ϳϬϬ

ϱϬ͕ϳϬϬ
ΨϭϯϬ͕ϬϬϬ

ϵ͕ϯϬϬ
Ϯ͕ϮϬϬ
ϵϬϬ
ϳ͕ϲϬϬ
ΨϮϬ͕ϬϬϬ

ϵϳϮ͕ϯϬϬ
ϯϵϮ͕ϰϬϬ

ϭϵϴ͕ϲϬϬ
ϰϵ͕ϯϬϬ
ϰϱϳ͕ϴϬϬ
ϮϮϭ͕ϮϬϬ

ϭϲ͕ϬϬϬ
ϲ͕ϴϬϬ

Ψϭ͕ϯϲϰ͕ϳϬϬ

ϲϬ͕ϰϬϬ
Ψϵϴϳ͕ϯϬϬ

ϭ͕ϭϬϬ
Ψϯϭ͕ϲϬϬ

ϯϮ͕ϴϬϬ

ϴϬ͕ϬϬϬ
ϱ͕ϱϳϴ͕ϵϬϬ
Ψϭϱ͕ϬϮϯ͕ϰϬϬ

ϯϵϯ͕ϴϬϬ
ϲϲ͕ϰϬϬ
ϭϮ͕ϯϬϬ
ϰϮ͕ϵϬϬ
ϳϳϱ͕ϲϬϬ
Ψϭ͕Ϯϵϭ͕ϬϬϬ

ϭ͕Ϭϯϵ͕ϬϬϬ
Ϯ͕ϬϱϬ͕ϬϬϬ

ϭ͕ϭϴϳ͕ϱϬϬ
ϭϳϬ͕ϳϬϬ

ϯϱ͕ϮϬϬ

Ϯ͕ϲϮϭ͕ϮϬϬ
ϯϭ͕ϳϭϲ͕ϳϬϬ
Ϯ͕ϳϲϭ͕ϲϬϬ
ϭϵ͕ϭϵϵ͕ϬϬϬ
Ψϭϴϭ͕ϯϴϲ͕ϰϬϬ

ϰ͕ϵϱϳ͕ϲϬϬ
ϴϳϴ͕ϱϬϬ
;ϭϭϲ͕ϮϬϬͿ
Ψϴ͕ϴϬϴ͕ϵϬϬ

ϱϭ͕ϰϬϬ
ϲϬ͕ϭϬϬ
ϯϵϬ͕ϮϬϬ
Ψϭ͕ϴϱϵ͕ϵϬϬ

ϭ͕ϲϬϬ
ϭ͕ϲϬϬ
ϭϬ͕ϰϬϬ
Ψϰϴ͕ϴϬϬ

;ΨϮ͕ϯϲϴ͕ϰϬϬͿ

ϭϮϰ͕Ϭϲϲ͕ϮϬϬ
Ϯ͕ϯϮϬ͕ϳϬϬ
ϯ͕ϰϯϲ͕ϮϬϬ
ϯϲ͕ϳϮϳ͕ϯϬϬ
ϯ͕ϳϬϭ͕ϴϬϬ
ϭϵ͕ϰϴϯ͕ϰϬϬ
Ψϭϴϵ͕ϳϯϱ͕ϲϬϬ

ΨϴϮϲ͕Ϯϴϱ͕ϳϬϬ

ΨϯϬ͕ϱϳϳ͕ϲϬϬ

Ψϳ͕Ϯϴϭ͕ϬϬϬ

Ψϲϵϭ͕ϮϬϬ

ΨϭϮ͕ϯϮϯ͕ϬϬϬ

Ψϴϳϳ͕ϭϱϴ͕ϱϬϬ

ϯ͕ϯϲϳ͕ϰϬϬ

ϲϬϬ͕ϬϬϬ

ϰϳ͕ϳϬϬ
ϭϬ͕ϳϬϬ

ϯ͕ϭϬϬ

ϭϲϲ͕ϱϬϬ
Ϯ͕ϵϬϬ
ϯϬϬ
Ϯ͕ϰϬϬ
ϰϯ͕ϭϬϬ
ΨϮϳϯ͕ϲϬϬ

ϳ͕ϮϬϬ
ϭϬϬ

ΨϬ

ϰ͕Ϭϭϴ͕ϮϬϬ
ϭϬ͕ϳϬϬ
ϴϰ͕ϭϬϬ
ϵ͕Ϭϲϳ͕ϯϬϬ
ϭϯϵ͕ϳϬϬ
ϭϳ͕ϴϬϬ
Ϯϱϴ͕ϰϬϬ
Ϯ͕ϰϮϮ͕ϵϬϬ
Ψϭϲ͕Ϭϭϵ͕ϭϬϬ

ϭϰ͕ϬϵϬ͕ϯϬϬ
Ϯϰ͕ϵϬϱ͕ϬϬϬ
ϳ͕ϱϲϵ͕ϴϬϬ
ϯ͕ϬϭϬ͕ϳϬϬ
Ψϰϵ͕ϱϳϱ͕ϴϬϬ

ϭϬϳ͕ϰϴϬ͕ϲϬϬ
ϭ͕ϱϯϴ͕ϯϬϬ
Ϯ͕ϲϴϲ͕ϵϬϬ
ϮϲϬ͕ϲϭϰ͕ϯϬϬ
ΨϯϳϮ͕ϯϮϬ͕ϭϬϬ

ϵ͕ϲϲϰ͕ϱϬϬ
;ϯϬϬ͕ϬϬϬͿ

ϳ͕ϳϬϬ

ϭ͕ϭϬϬ
ϭ͕ϯϬϬ
ϯϯ͕ϵϬϬ
Ψϲϵ͕ϭϬϬ

ϴ͕ϵϵϵ͕ϬϬϬ
;ϰ͕ϮϮϵ͕ϵϬϬͿ
ϭ͕ϭϬϬ
ϵ͕ϲϮϳ͕ϮϬϬ
Ψϭϰ͕ϯϵϳ͕ϰϬϬ

ϭϮϲ͕ϱϳϬ͕ϳϬϬ
;ϰ͕ϰϲϯ͕ϱϬϬͿ
ϭ͕ϱϱϮ͕ϴϬϬ
Ϯ͕ϴϭϭ͕ϭϬϬ
Ϯϳϲ͕ϲϮϵ͕ϵϬϬ
ΨϰϬϯ͕ϭϬϭ͕ϬϬϬ








^ƵďƐƚĂŶĐĞďƵƐĞĂŶĚDĞŶƚĂů,ĞĂůƚŚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
^ƵďƐƚĂŶĐĞďƵƐĞĂŶĚDĞŶƚĂů,ĞĂůƚŚdŽƚĂů
,ƵŵĂŶ^ĞƌǀŝĐĞƐdŽƚĂů

ϭ tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ

'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ

&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ

^ƉĞĐŝĂůZĞǀĞŶƵĞ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ

dƌĂŶƐĨĞƌƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů

ϭϮϱ͕Ϭϴϳ͕ϵϬϬ

;ϯ͕Ϯϴϯ͕ϰϬϬͿ
ϭϬϬ͕ϬϬϬ
ϴϭϱ͕ϬϬϬ





ϴϰ͕ϭϬϬ
ϴ͕ϴϵϯ͕ϲϬϬ
ϭϯϲ͕ϳϬϬ
ϭϱ͕ϬϬϬ
ϭϱϴ͕ϭϬϬ
Ϯ͕ϯϳϳ͕ϳϬϬ
Ψϭϰ͕ϵϰϴ͕ϱϬϬ

Ϯ͕ϱϬϬ
ϵϳ͕ϳϬϬ
Ψϳϴϰ͕ϯϬϬ

ϮϬϬ
Ϯ͕ϭϬϬ
ΨϭϮ͕ϳϬϬ
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^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
ŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚĂƉŝƚĂůƵĚŐĞƚ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
ŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚĂƉŝƚĂůƵĚŐĞƚd
'ĞŶĞƌĂůƐƐŝƐƚĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐĨĞƌƐ
'ĞŶĞƌĂůƐƐŝƐƚĂŶĐĞdŽƚĂů
,ŽƵƐŝŶŐĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
,ŽƵƐŝŶŐĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚdŽƚ
EƵƚƌŝƚŝŽŶƐƐŝƐƚĂŶĐĞͲ^EW
&ĞĚĞƌĂů&ƵŶĚƐ
EƵƚƌŝƚŝŽŶƐƐŝƐƚĂŶĐĞͲ^EWdŽƚĂů
KĨĨŝĐĞŽĨŚŝůĚĂƌĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
KĨĨŝĐĞŽĨŚŝůĚĂƌĞdŽƚĂů
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇdŽƚĂů
^ƉĞĐŝĂů^ĞƌǀŝĐĞŝƐƚƌŝĐƚƐ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
^ƉĞĐŝĂů^ĞƌǀŝĐĞŝƐƚƌŝĐƚƐdŽƚĂů
^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶdŽƚĂů

ϵϯ͕ϬϲϬ͕ϬϬϬ
Ψϵϯ͕ϬϲϬ͕ϬϬϬ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ

ΨϬ

ΨϬ

ϳϬϬ

ΨϬ

ϭϲ͕ϴϬϬ
ϰ͕ϭϬϬ
ϭ͕ϭϬϬ
ΨϮϮ͕ϬϬϬ

ϰ͕ϳϯϰ͕ϳϬϬ
ϮϱϬ͕ϬϬϬ
Ψϰ͕ϵϴϰ͕ϳϬϬ

^͘͘ϴ
;/^&ŝůůͿ

ϯ͕ϭϵϯ͕ϬϬϬ

ΨϳϬϬ

ϵϯ͕ϬϲϬ͕ϬϬϬ
Ψϵϯ͕ϬϲϬ͕ϬϬϬ

ΨϬ

ϰ͕ϳϱϮ͕ϮϬϬ
ϰ͕ϭϬϬ
Ϯϱϭ͕ϭϬϬ
Ψϱ͕ϬϬϳ͕ϰϬϬ

ϭ͕Ϯϵϱ͕ϵϬϬ
ϱϯ͕ϲϬϬ
Ψϱϰ͕ϱϲϵ͕ϬϬϬ

ϭϮϭ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ

ϮϮ͕ϰϬϬ

ϭ͕ϴϬϬ

Ψϭϯ͕ϰϬϵ͕ϭϬϬ

Ψϭϭϵ͕ϴϬϬ

Ψϵϳ͕ϭϬϬ

ΨϯϬϯ͕ϭϬϬ

ϮϳϬ͕ϬϬϬ͕ϬϬϬ
ΨϮϳϬ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϮϳϬ͕ϬϬϬ͕ϬϬϬ
ΨϮϳϬ͕ϬϬϬ͕ϬϬϬ

ϮϬϮ͕ϲϬϬ

;ϮϬϮ͕ϲϬϬͿ

ΨϮϬϮ͕ϲϬϬ

;ΨϮϬϮ͕ϲϬϬͿ

ΨϬ

;ϭ͕ϵϬϬͿ
;ϲϬϬͿ
;ΨϮ͕ϱϬϬͿ

ΨϬ

ϰϵ͕ϲϮϰ͕ϰϬϬ

ϭ͕ϮϱϮ͕ϲϬϬ
ϰϱϰ͕ϯϬϬ
ϱ͕ϰϬϵ͕ϱϬϬ
;ϭ͕ϭϱϮ͕ϳϬϬͿ

ϭϮ͕ϰϳϱ͕ϯϬϬ
ϯϱ͕ϵϱϯ͕ϮϬϬ
ϭ͕ϱϵϴ͕ϬϬϬ

ϳϰ͕ϬϬϬ

ΨϬ

ϯ͕Ϯϴϭ͕ϭϬϬ
ϭ͕ϰϬϮ͕ϵϬϬ
ϭϴ͕ϳϵϴ͕ϬϬϬ
ϯϵ͕ϵϭϲ͕ϱϬϬ
ϭ͕ϲϬϰ͕ϵϬϬ
ϭϮϭ͕ϬϬϬ
ϯ͕ϯϮϬ͕ϭϬϬ
ϱϯ͕ϲϬϬ
Ψϲϴ͕ϰϵϴ͕ϭϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
ϲ͕ϰϬϬ͕ϬϬϬ
ϯ͕ϴϴϴ͕ϭϬϬ

ϭϰ͕ϭϬϬ
Ϯ͕ϵϬϬ
ϭϱ͕ϬϬϬ
ϲϬ͕ϰϬϬ
ϱ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů

ϭ͕ϵϬϬ
ϲϬϬ
ΨϮ͕ϱϬϬ

ϰ͕ϲϬϬ
ϭϰ͕ϴϬϬ
ϭ͕ϵϬϬ

Ϯ͕ϵϯϱ͕ϳϬϬ
ϮϰϮ͕ϰϵϵ͕ϰϬϬ
Ϯ͕ϰϳϱ͕ϲϬϬ
Ϯ͕ϮϬϱ͕ϱϬϬ
Ϯϲ͕ϬϬϬ
ϯϲ͕ϰϭϰ͕ϭϬϬ
Ψϯϯϲ͕ϭϴϬ͕ϳϬϬ

Ψϴ͕ϲϳϱ͕ϮϬϬ

ϱϮϵ͕ϵϬϬ
ΨϮ͕ϴϮϱ͕ϰϬϬ

ϲϲ͕ϲϬϬ
ΨϮϯϮ͕ϲϬϬ

;ϭϰϬ͕ϬϬϬͿ
Ψϱ͕ϵϵϳ͕ϵϬϬ

ϱϳ͕ϲϵϭ͕ϱϬϬ
ϲϱϰ͕ϰϬϬ
ϴ͕ϯϴϵ͕ϴϬϬ
ϮϰϮ͕ϴϯϮ͕ϲϬϬ
Ϯ͕ϱϬϲ͕ϭϬϬ
Ϯ͕ϮϯϬ͕ϴϬϬ
Ϯ͕ϳϯϲ͕ϬϬϬ
ϯϲ͕ϴϳϬ͕ϲϬϬ
Ψϯϱϯ͕ϵϭϭ͕ϴϬϬ

ϯ͕ϴϰϭ͕ϰϬϬ
Ψϯ͕ϴϰϭ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϯ͕ϴϰϭ͕ϰϬϬ
Ψϯ͕ϴϰϭ͕ϰϬϬ

;ϭ͕ϵϬϬ͕ϬϬϬͿ
ϱϬϬ͕ϬϬϬ
Ϯ͕ϮϬϬ

ϮϱϬ͕ϳϬϬ
ϱϵ͕ϬϬϬ

ϭϯ͕ϲϬϬ

;ϯϮ͕ϮϬϬͿ

ϲϮϭ͕ϵϬϬ
ϭϲ͕ϰϬϬ

ϴ͕ϴϬϬ
ϳϬϬ

ϵϬϬ

ϭϬϬ

Ψϵϰϴ͕ϵϬϬ

ΨϮϯ͕ϮϬϬ

Ϯϯ͕ϲϬϰ͕ϮϬϬ

ϱϳ͕ϱϰϵ͕ϳϬϬ
ϴϮϵ͕ϮϬϬ
ϭ͕ϱϬϬ
ϭ͕ϬϬϬ
ϯϯ͕ϱϬϬ
ϳ͕ϰϵϮ͕ϲϬϬ
;ϲ͕Ϯϭϳ͕ϲϬϬͿ
Ψϴϯ͕Ϯϵϰ͕ϭϬϬ

ϭ͕ϱϬϬ
Ϯ͕ϳϭϬ͕ϬϬϬ

ϭϬϮ͕ϬϬϬ

ϴϭ͕ϴϬϬ

ϰϬϬ͕ϬϬϬ
;ϵϲ͕ϵϬϬͿ

ϲϬϮ͕ϬϬϬ
ϭϰϴ͕ϱϬϬ
ϰϰ͕ϭϬϬ
ϭ͕ϰϭϰ͕ϯϬϬ
Ϯϳ͕ϲϬϬ
ϱϵ͕ϬϬϬ

ϲ͕ϭϯϬ͕ϳϬϬ
ϱϭ͕ϲϬϬ

ϱϬϬ
ϳϭ͕ϲϬϬ
Ϯ͕ϵϬϬ
ϵ͕ϮϬϬ

;ϰϰ͕ϰϬϬͿ

ϲ͕ϲϬϬ

;Ψϭ͕Ϯϴϵ͕ϮϬϬͿ

;ΨϯϮ͕ϮϬϬͿ

Ϯϭ͕ϵϯϲ͕ϯϬϬ
ϱϱϵ͕ϬϬϬ
Ϯ͕ϮϬϬ
ϱϴ͕ϭϴϬ͕ϰϬϬ
ϵϰϴ͕ϯϬϬ
ϭ͕ϱϬϬ
ϳ͕ϲϬϬ
ϯϰ͕ϱϬϬ
ϳ͕ϰϵϮ͕ϲϬϬ
;ϲ͕Ϯϭϳ͕ϲϬϬͿ
ΨϴϮ͕ϵϰϰ͕ϴϬϬ
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^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

ϳϱϱ͕ϯϬϬ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϱϬ͕ϬϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭϱ͕ϮϬϬ
ϯ͕ϮϬϬ

ϰϬ͕ϯϬϬ

ϰϴϮ͕ϴϬϬ
ϭϯ͕ϮϬϬ

ϲϵ͕ϰϬϬ
ϭ͕ϳϬϬ

'ƌĂŶĚdŽƚĂů

ϭϵ͕ϯϳϮ͕ϮϬϬ
ϱϭϯ͕ϲϬϬ
ϭ͕ϱϬϬ
ϭ͕ϵϬϬ
ϭϮϬ͕ϬϬϬ
ΨϮϬ͕ϳϲϰ͕ϱϬϬ

Ψϭ͕ϱϰϭ͕ϰϬϬ

Ϯ͕ϳϬϬ
Ψϱϭϳ͕ϭϬϬ

ϲϬϬ
ΨϭϭϮ͕ϬϬϬ

ΨϬ

ϴϲϬ͕ϴϬϬ
ϯ͕ϮϬϬ
ϴϭϯ͕ϳϬϬ
ϭϵ͕ϵϮϰ͕ϰϬϬ
ϱϮϴ͕ϱϬϬ
ϭ͕ϱϬϬ
ϲϳϵ͕ϲϬϬ
ϭϮϯ͕ϯϬϬ
ΨϮϮ͕ϵϯϱ͕ϬϬϬ

Ψϴϴϭ͕ϴϰϱ͕ϱϬϬ

ΨϮϮ͕ϵϭϴ͕ϮϬϬ

Ψϰ͕ϳϬϵ͕ϯϬϬ

Ψϰϳϴ͕ϯϬϬ

Ψϲ͕Ϯϲϲ͕ϯϬϬ

Ψϵϭϲ͕Ϯϭϳ͕ϲϬϬ

Ψϱ͕ϳϮϭ͕ϬϯϮ͕ϴϬϬ

Ψϭϰϯ͕ϳϵϬ͕ϮϬϬ

Ψϭϱ͕Ϯϳϵ͕ϯϬϬ

Ψϭ͕ϳϮϵ͕ϰϬϬ

ΨϯϯϬ͕ϲϰϱ͕ϮϬϬ

Ψϲ͕ϮϭϮ͕ϰϳϲ͕ϵϬϬ

ϴϭϯ͕ϳϬϬ

ϲϳϳ͕ϳϬϬ


tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐdŽƚĂů


KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů




















ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϭ ,ĞĂůƚŚ
KƌŐĂŶŽŶĂƚŝŽŶŽŶƚƌŝďƵƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
KƌŐĂŶŽŶĂƚŝŽŶŽŶƚƌŝďƵƚŝŽŶ&ƵŶĚdŽƚĂů

ϭϭϲ͕ϮϬϬ
ϭϳϰ͕ϲϬϬ
;ϭϬϬ͕ϴϬϬͿ
ΨϭϵϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϭϲ͕ϮϬϬ
ϭϳϰ͕ϲϬϬ
;ϭϬϬ͕ϴϬϬͿ
ΨϭϵϬ͕ϬϬϬ

^ƉŝŶĂůŽƌĚĂŶĚƌĂŝŶ/ŶũƵƌǇZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƉŝŶĂůŽƌĚĂŶĚƌĂŝŶ/ŶũƵƌǇZĞŚĂďŝůŝƚĂƚŝŽŶ

Ϯϯϰ͕ϯϬϬ
ϯϴϯ͕ϳϬϬ
;ϯϭϴ͕ϬϬϬͿ
ΨϯϬϬ͕ϬϬϬ

dƌĂƵŵĂƚŝĐƌĂŝŶ/ŶũƵƌǇ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
dƌĂƵŵĂƚŝĐƌĂŝŶ/ŶũƵƌǇ&ƵŶĚdŽƚĂů

ϮϬϬ͕ϬϬϬ
ϱϵϯ͕ϰϬϬ
;ϰϯϬ͕ϭϬϬͿ
Ψϯϲϯ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϮϬϬ͕ϬϬϬ
ϱϵϯ͕ϰϬϬ
;ϰϯϬ͕ϭϬϬͿ
Ψϯϲϯ͕ϯϬϬ

Ψϴϱϯ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϱϬ͕ϬϬϬ

ΨϵϬϯ͕ϯϬϬ

ΨϬ

ϰϮ͕ϯϬϬ
ϭϬϳ͕ϳϬϬ
;ϭϱϬ͕ϬϬϬͿ
ΨϬ

ΨϬ

ϯϰ͕ϴϬϬ
ϯϴ͕ϳϬϬ
ϲϮϯ͕ϱϬϬ
;ϲϵϳ͕ϬϬϬͿ
ΨϬ

,ĞĂůƚŚdŽƚĂů

ϱϬ͕ϬϬϬ

ϭ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
KƵƚĂŶĚďŽƵƚ,ŽŵĞďŽƵŶĚdƌĂŶƐƉŽƌƚĂƚŝŽŶƐƐŝƐƚĂŶĐĞ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϰϮ͕ϯϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϭϬϳ͕ϳϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϭϱϬ͕ϬϬϬͿ
KƵƚĂŶĚďŽƵƚ,ŽŵĞďŽƵŶĚ&ƵŶĚdŽƚĂů
ΨϬ
hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌ>ŽŶŐͲdĞƌŵ^ƵƐƚĂŝŶĂďŝůŝƚǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϯϰ͕ϴϬϬ
dƌĂŶƐĨĞƌƐ
ϯϴ͕ϳϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϲϮϯ͕ϱϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϲϵϳ͕ϬϬϬͿ
hƚĂŚ^ƚĂƚĞĞǀƚƌ>ŽŶŐͲdĞƌŵ&ƵŶĚdŽƚĂů
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϱϬ͕ϬϬϬ

ϱϬ͕ϬϬϬ
Ϯϯϰ͕ϯϬϬ
ϯϴϯ͕ϳϬϬ
;ϯϭϴ͕ϬϬϬͿ
ΨϯϱϬ͕ϬϬϬ







Office of the Legislative Fiscal Analyst

8-45

Social Services

Budget of the State of Utah

 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ







^͘͘ϳ
^͘͘Ϯ
;ĂƐĞƵĚŐĞƚͿ
;DĂŝŶŝůůͿ
hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌDŝƐĐĞůůĂŶĞŽƵƐŽŶĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϭϯϬ͕ϬϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϱϴϬ͕ϳϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϱϴϬ͕ϳϬϬͿ
hƚĂŚ^ƚĂƚĞĞǀƚƌDŝƐĐŽŶ&ƵŶĚdŽƚĂů
ΨϭϯϬ͕ϬϬϬ
ΨϬ
hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌtŽƌŬƐŚŽƉ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϭϯϳ͕ϬϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϴϬ͕ϮϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϭϰϰ͕ϮϬϬͿ
hƚĂŚ^ƚĂƚĞĞǀƚƌtŽƌŬƐŚŽƉ&ƵŶĚdŽƚĂů
Ψϳϯ͕ϬϬϬ
ΨϬ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ΨϬ

ΨϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ

ΨϬ

'ƌĂŶĚdŽƚĂů

ΨϬ

ϭϯϬ͕ϬϬϬ
ϱϴϬ͕ϳϬϬ
;ϱϴϬ͕ϳϬϬͿ
ΨϭϯϬ͕ϬϬϬ

ΨϬ

ϭϯϳ͕ϬϬϬ
ϴϬ͕ϮϬϬ
;ϭϰϰ͕ϮϬϬͿ
Ψϳϯ͕ϬϬϬ












hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůhŶŝƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůhŶŝƚ&ƵŶĚdŽƚĂů
,ƵŵĂŶ^ĞƌǀŝĐĞƐdŽƚĂů
ϭ tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚ&ƵŶĚdŽ
/ŶƚĞƌŵŽƵŶƚĂŝŶtĞĂƚŚĞƌŝǌĂƚŝŽŶdƌĂŝŶŝŶŐ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶƚĞƌŵŽƵŶƚĂŝŶtĞĂƚŚĞƌŝǌĂƚŝŽŶdƌĂŝŶŝŶŐ&ƵŶ

ϱϴ͕ϯϬϬ
ϭϳϰ͕ϵϬϬ
;ϭϳϰ͕ϵϬϬͿ
Ψϱϴ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϱϴ͕ϯϬϬ
ϭϳϰ͕ϵϬϬ
;ϭϳϰ͕ϵϬϬͿ
Ψϱϴ͕ϯϬϬ

ΨϮϲϭ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮϲϭ͕ϯϬϬ

ΨϬ

Ϯϴ͕ϱϬϬ
ϭ͕ϭϴϮ͕ϭϬϬ
;ϭ͕ϭϴϱ͕ϲϬϬͿ
ΨϮϱ͕ϬϬϬ

ΨϬ

ϵ͕ϴϬϬ
ϯ͕ϱϬϬ
;ϯ͕ϱϬϬͿ
Ψϵ͕ϴϬϬ

ΨϬ

ϭϱϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϱ͕ϵϭϳ͕ϱϬϬ
;ϯ͕ϭϲϭ͕ϯϬϬͿ
Ψϯ͕ϵϬϲ͕ϮϬϬ

ΨϬ

Ϯ͕ϮϰϮ͕ϵϬϬ
ϰ͕ϳϳϲ͕ϰϬϬ
Ϯ͕ϯϳϬ͕ϯϬϬ
ϭϱϯ͕ϭϴϴ͕ϭϬϬ
;ϭϱϴ͕ϲϴϮ͕ϵϬϬͿ
Ψϯ͕ϴϵϰ͕ϴϬϬ

ΨϬ

Ϯ͕ϱϴϭ͕ϴϬϬ
ϴ͕ϬϯϮ͕ϭϬϬ
ϯϴϲ͕ϴϮϴ͕ϴϬϬ
;ϯϵϳ͕ϰϭϬ͕ϭϬϬͿ
ΨϯϮ͕ϲϬϬ

Ϯϴ͕ϱϬϬ
ϭ͕ϭϴϮ͕ϭϬϬ
;ϭ͕ϭϴϱ͕ϲϬϬͿ
ΨϮϱ͕ϬϬϬ

ϵ͕ϴϬϬ
ϯ͕ϱϬϬ
;ϯ͕ϱϬϬͿ
Ψϵ͕ϴϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ













EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚdŽƚĂů

ϭϱϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϱ͕ϵϭϳ͕ϱϬϬ
;ϯ͕ϭϲϭ͕ϯϬϬͿ
Ψϯ͕ϵϬϲ͕ϮϬϬ

KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐ>ŽĂŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐ>ŽĂŶ&ƵŶĚdŽƚĂů

Ϯ͕ϮϰϮ͕ϵϬϬ
ϰ͕ϳϳϲ͕ϰϬϬ
Ϯ͕ϯϳϬ͕ϯϬϬ
ϭϱϯ͕ϭϴϴ͕ϭϬϬ
;ϭϱϴ͕ϲϴϮ͕ϵϬϬͿ
Ψϯ͕ϴϵϰ͕ϴϬϬ

WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚŽŶƵƐ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚŽŶƵƐ&ƵŶĚ

Ϯ͕ϱϴϭ͕ϴϬϬ
ϴ͕ϬϯϮ͕ϭϬϬ
ϯϴϲ͕ϴϮϴ͕ϴϬϬ
;ϯϵϳ͕ϰϭϬ͕ϭϬϬͿ
ΨϯϮ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ





8-46

Office of the Legislative Fiscal Analyst

Budget of the State of Utah

Social Services

 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ








^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
&ĞĚĞƌĂůDŝŶĞƌĂů>ĞĂƐĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚ&ƵŶĚdŽƚĂů
YƵĂůŝĨŝĞĚŵĞƌŐĞŶĐǇ&ŽŽĚŐĞŶĐŝĞƐ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
YƵĂůŝĨŝĞĚŵĞƌŐĞŶĐǇ&ŽŽĚŐĞŶĐŝĞƐ&ƵŶĚd

^͘͘Ϯ
;DĂŝŶŝůůͿ

ϮϮ͕ϵϬϬ
ϳ͕Ϭϵϴ͕ϰϬϬ
ϯϯ͕ϳϭϯ͕ϬϬϬ
ϯϭϲ͕ϱϰϵ͕ϳϬϬ
;ϯϱϲ͕ϳϱϱ͕ϮϬϬͿ
ΨϲϮϴ͕ϴϬϬ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ΨϬ

ϯϳϱ͕ϬϬϬ
ϱϰϬ͕ϬϬϬ
Ψϵϭϱ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

'ƌĂŶĚdŽƚĂů
ϮϮ͕ϵϬϬ
ϳ͕Ϭϵϴ͕ϰϬϬ
ϯϯ͕ϳϭϯ͕ϬϬϬ
ϯϭϲ͕ϱϰϵ͕ϳϬϬ
;ϯϱϲ͕ϳϱϱ͕ϮϬϬͿ
ΨϲϮϴ͕ϴϬϬ

ϯϳϱ͕ϬϬϬ
ϱϰϬ͕ϬϬϬ
Ψϵϭϱ͕ϬϬϬ
























hŝŶƚĂŚĂƐŝŶZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hŝŶƚĂŚĂƐŝŶZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚdŽƚĂů
hƚĂŚŽŵŵƵŶŝƚǇĞŶƚĞƌĨŽƌƚŚĞĞĂĨ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚŽŵŵƵŶŝƚǇĞŶƚĞƌĨŽƌƚŚĞĞĂĨ&ƵŶĚ
tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐdŽƚĂů
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů

ϮϬϬ͕ϬϬϬ
ϰ͕ϮϱϬ͕ϬϬϬ
ϭϯ͕ϰϴϭ͕ϵϬϬ
;ϭϭ͕ϭϲϮ͕ϰϬϬͿ
Ψϲ͕ϳϲϵ͕ϱϬϬ

ΨϬ

DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϳ͕ϬϬϬ
ϮϬ͕ϵϬϬ
;Ϯϭ͕ϳϬϬͿ
Ψϲ͕ϮϬϬ

Ψϭϲ͕ϭϴϳ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭϲ͕ϭϴϳ͕ϵϬϬ

Ψϭϳ͕ϯϬϮ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϰϴ͕ϱϬϬ͕ϬϬϬ
ϰ͕ϴϳϳ͕ϵϬϬ
;ϰ͕ϴϳϳ͕ϵϬϬͿ
Ψϰϴ͕ϱϬϬ͕ϬϬϬ

ϭϯ͕ϲϬϬ͕ϬϬϬ
ϳϴϳ͕ϵϬϬ
ΨϱϮ͕ϰϲϴ͕ϰϬϬ

Ψϭϯϴ͕ϲϬϰ͕ϭϬϬ

ΨϱϬ͕ϬϬϬ

ΨϬ

ϳ͕ϱϰϱ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

ϯϴ͕ϬϴϬ͕ϱϬϬ

EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϯϰ͕ϰϭϴ͕ϯϬϬ
Ψϯϰ͕ϰϭϴ͕ϯϬϬ
EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶ
,ĞĂůƚŚdŽƚĂů

ΨϬ

ϳ͕ϬϬϬ
ϮϬ͕ϵϬϬ
;Ϯϭ͕ϳϬϬͿ
Ψϲ͕ϮϬϬ

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϭ ,ĞĂůƚŚ
ŵďƵůĂŶĐĞ^ĞƌǀŝĐĞWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚǆƉĞŶĚĂďůĞZĞǀĞŶƵĞ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϯ͕Ϯϭϳ͕ϰϬϬ
Ψϯ͕Ϯϭϳ͕ϰϬϬ
ŵďƵůĂŶĐĞ^ĞƌǀŝĐĞWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚǆ
,ŽƐƉŝƚĂůWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ŽƐƉŝƚĂůWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚdŽƚĂů

ΨϬ

ϮϬϬ͕ϬϬϬ
ϰ͕ϮϱϬ͕ϬϬϬ
ϭϯ͕ϰϴϭ͕ϵϬϬ
;ϭϭ͕ϭϲϮ͕ϰϬϬͿ
Ψϲ͕ϳϲϵ͕ϱϬϬ

ϭϴ͕ϱϰϵ͕ϳϬϬ
ϱ͕ϭϭϬ͕ϵϬϬ
ϭϬϭ͕ϬϬϬ͕ϬϬϬ

ϯϵϯ͕ϳϬϬ
Ψϯϵϯ͕ϳϬϬ
;Ψϰ͕ϮϬϴ͕ϯϬϬͿ

ϯ͕Ϯϭϳ͕ϰϬϬ
Ψϯ͕Ϯϭϳ͕ϰϬϬ

ϱϲ͕Ϭϰϱ͕ϱϬϬ
ϰ͕ϴϳϳ͕ϵϬϬ
;ϰ͕ϴϳϳ͕ϵϬϬͿ
Ψϱϲ͕Ϭϰϱ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϭϮϰ͕ϲϲϬ͕ϲϬϬ

ϱϲ͕ϲϯϬ͕ϮϬϬ
ϮϭϬ͕ϵϬϬ
ϭϭϰ͕ϴϵϴ͕ϬϬϬ
ϳϴϳ͕ϵϬϬ
ΨϭϳϮ͕ϱϮϳ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϯϰ͕ϴϭϮ͕ϬϬϬ
Ψϯϰ͕ϴϭϮ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϭϯϮ͕ϮϬϲ͕ϭϬϬ

ΨϮϲϲ͕ϲϬϭ͕ϵϬϬ

;ϰ͕ϵϬϬ͕ϬϬϬͿ
Ϯϵϴ͕ϬϬϬ
;Ψϰ͕ϲϬϮ͕ϬϬϬͿ

Ψϳ͕ϱϰϱ͕ϱϬϬ

Ψϭϳ͕ϯϱϮ͕ϱϬϬ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ






^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϭ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
WƐǇĐŚŝĂƚƌŝĐŽŶƐƵůƚĂƚŝŽŶWƌŽŐƌĂŵĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
WƐǇĐŚŝĂƚƌŝĐŽŶƐƵůƚĂƚŝŽŶWƌŐŵĐĐƚdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϳϱ͕ϬϬϬ
ΨϮϳϱ͕ϬϬϬ

Ϯϳϱ͕ϬϬϬ
ΨϮϳϱ͕ϬϬϬ

^ƵƌǀŝǀŽƌƐŽĨ^ƵŝĐŝĚĞ>ŽƐƐĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
^ƵƌǀŝǀŽƌƐŽĨ^ƵŝĐŝĚĞ>ŽƐƐĐĐŽƵŶƚdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϰϬ͕ϬϬϬ
ΨϰϬ͕ϬϬϬ

ϰϬ͕ϬϬϬ
ΨϰϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϯϭϱ͕ϬϬϬ

Ψϯϭϱ͕ϬϬϬ

ϭϬϬ͕ϬϬϬ
ΨϭϬϬ͕ϬϬϬ

ϭϵϭ͕ϲϬϬ
Ψϭϵϭ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϵϭ͕ϲϬϬ
ΨϮϵϭ͕ϲϬϬ

ϵϭϳ͕ϰϬϬ
Ψϵϭϳ͕ϰϬϬ

ϵϬϬ͕ϬϬϬ
ΨϵϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϴϭϳ͕ϰϬϬ
Ψϭ͕ϴϭϳ͕ϰϬϬ

,ŽŵĞůĞƐƐƚŽ,ŽƵƐŝŶŐZĞĨŽƌŵZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
ϭϭ͕ϯϱϬ͕ϬϬϬ
Ψϭϭ͕ϯϱϬ͕ϬϬϬ
,ŽŵĞůĞƐƐƚŽ,ŽƵƐŝŶŐZĞĨŽƌŵZĞƐƚƌŝĐƚĞĚĐ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϭ͕ϯϱϬ͕ϬϬϬ
Ψϭϭ͕ϯϱϬ͕ϬϬϬ

ΨϬ

ϰ͕ϵϬϬ͕ϬϬϬ
Ψϰ͕ϵϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϰ͕ϵϬϬ͕ϬϬϬ
Ψϰ͕ϵϬϬ͕ϬϬϬ

ΨϭϮ͕ϯϲϳ͕ϰϬϬ

Ψϱ͕ϵϵϭ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭϴ͕ϯϱϵ͕ϬϬϬ

ΨϭϱϬ͕ϵϳϭ͕ϱϬϬ

Ψϭ͕ϳϴϯ͕ϯϬϬ

ΨϬ

ΨϬ










,ƵŵĂŶ^ĞƌǀŝĐĞƐdŽƚĂů
ϭ ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ^^
ŚŝůĚƌĞŶΖƐ,ĞĂƌŝŶŐŝĚWƌŽŐƌĂŵĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
ŚŝůĚƌĞŶΖƐ,ĞĂƌŝŶŐŝĚWƌŽŐƌĂŵĐĐŽƵŶƚdŽ
'&ZͲ,ŽŵĞůĞƐƐĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'&ZͲ,ŽŵĞůĞƐƐĐĐŽƵŶƚdŽƚĂů



DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdŽƚĂů



ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ^^dŽƚĂů



ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů



ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϭ tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
ĐŽŶŽŵŝĐZĞǀŝƚĂůŝǌĂƚŝŽŶĂŶĚ/ŶǀĞƐƚŵĞŶƚ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĐŽŶŽŵŝĐZĞǀŝƚĂůŝǌĂƚŝŽŶĂŶĚ/ŶǀĞƐƚŵĞŶƚ&Ƶ











Ϯ͕Ϭϲϭ͕ϬϬϬ
;Ϯ͕Ϭϲϭ͕ϬϬϬͿ
ΨϬ

^ƚĂƚĞ^ŵĂůůƵƐŝŶĞƐƐƌĞĚŝƚ/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϳϬ͕ϬϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϯ͕ϵϲϳ͕ϵϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϰ͕Ϭϯϳ͕ϵϬϬͿ
^ƚĂƚĞ^ŵĂůůƵƐŝŶĞƐƐƌĞĚŝƚ/ŶŝƚŝĂƚŝǀĞWƌŽŐƌ
ΨϬ
hŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚdŽƚĂů

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϭϯϮ͕ϱϮϭ͕ϭϬϬ

ΨϮϴϱ͕Ϯϳϱ͕ϵϬϬ

ΨϬ

Ϯ͕Ϭϲϭ͕ϬϬϬ
;Ϯ͕Ϭϲϭ͕ϬϬϬͿ
ΨϬ

ΨϬ

ϳϬ͕ϬϬϬ
ϯ͕ϵϲϳ͕ϵϬϬ
;ϰ͕Ϭϯϳ͕ϵϬϬͿ
ΨϬ

ϭ͕Ϯϲϵ͕ϱϬϬ
ϭϴ͕ϮϬϲ͕ϮϬϬ
ϭϵϯ͕ϲϳϳ͕ϱϬϬ
ϭ͕ϭϴϲ͕ϭϮϯ͕ϬϬϬ
;ϭ͕ϮϮϯ͕ϵϮϭ͕ϵϬϬͿ
Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕Ϯϲϵ͕ϱϬϬ
ϭϴ͕ϮϬϲ͕ϮϬϬ
ϭϵϯ͕ϲϳϳ͕ϱϬϬ
ϭ͕ϭϴϲ͕ϭϮϯ͕ϬϬϬ
;ϭ͕ϮϮϯ͕ϵϮϭ͕ϵϬϬͿ
Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ



tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐdŽƚĂů

Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ



ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů

Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭϳϱ͕ϯϱϰ͕ϯϬϬ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ






^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
ϭ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐůŝĞŶƚdƌƵƐƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ƵŵĂŶ^ĞƌǀŝĐĞƐůŝĞŶƚdƌƵƐƚ&ƵŶĚdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

Ϯϳ͕ϲϬϬ
ϱ͕Ϭϱϰ͕ϵϬϬ
ϭ͕ϴϬϰ͕ϱϬϬ
;ϭ͕ϴϬϰ͕ϱϬϬͿ
Ψϱ͕ϬϴϮ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϳ͕ϲϬϬ
ϱ͕Ϭϱϰ͕ϵϬϬ
ϭ͕ϴϬϰ͕ϱϬϬ
;ϭ͕ϴϬϰ͕ϱϬϬͿ
Ψϱ͕ϬϴϮ͕ϱϬϬ

ϮϭϮ͕ϯϰϲ͕ϯϬϬ
ΨϮϭϮ͕ϯϰϲ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϮϭϮ͕ϯϰϲ͕ϯϬϬ
ΨϮϭϮ͕ϯϰϲ͕ϯϬϬ

ΨϬ

ϯ͕ϳϬϬ
ϭϱϬ͕ϭϬϬ
;ϭϱϬ͕ϭϬϬͿ
Ψϯ͕ϳϬϬ

ΨϬ

ϯ͕ϱϬϬ
ϭ͕ϳϬϳ͕ϳϬϬ
ϲϭϱ͕ϬϬϬ
;ϱϵϴ͕ϭϬϬͿ
Ψϭ͕ϳϮϴ͕ϭϬϬ




,ƵŵĂŶ^ĞƌǀŝĐĞƐKZ^^ƵƉƉŽƌƚŽůůĞĐƚŝŽŶƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐKZ^^ƵƉƉŽƌƚŽůůĞĐƚdŽƚĂů











DĂƵƌŝĐĞE͘tĂƌƐŚĂǁdƌƵƐƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
DĂƵƌŝĐĞE͘tĂƌƐŚĂǁdƌƵƐƚ&ƵŶĚdŽƚĂů

ϯ͕ϳϬϬ
ϭϱϬ͕ϭϬϬ
;ϭϱϬ͕ϭϬϬͿ
Ψϯ͕ϳϬϬ

hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌWĂƚŝĞŶƚĐĐŽƵŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ϯ͕ϱϬϬ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ϭ͕ϳϬϳ͕ϳϬϬ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ϲϭϱ͕ϬϬϬ
ůŽƐŝŶŐĂůĂŶĐĞ
;ϱϵϴ͕ϭϬϬͿ
hƚĂŚ^ƚĂƚĞĞǀƚƌWĂƚŝĞŶƚĐĐŽƵŶƚdŽƚĂů
Ψϭ͕ϳϮϴ͕ϭϬϬ
hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůWĂƚŝĞŶƚdƌƵƐƚ&ƵŶĚ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůWĂƚŝĞŶƚdƌƵƐƚ&ƵŶĚdŽƚĂ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϳϲϮ͕ϯϬϬ
ϭϭϱ͕ϴϬϬ
;ϭϭϱ͕ϴϬϬͿ
ΨϳϲϮ͕ϯϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϳϲϮ͕ϯϬϬ
ϭϭϱ͕ϴϬϬ
;ϭϭϱ͕ϴϬϬͿ
ΨϳϲϮ͕ϯϬϬ

ΨϮϭϵ͕ϵϮϮ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮϭϵ͕ϵϮϮ͕ϵϬϬ


,ƵŵĂŶ^ĞƌǀŝĐĞƐdŽƚĂů









ϭ tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚsĞŶĚŽƌ&ƵŶĚ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚsĞŶĚŽƌ
tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐdŽƚĂů
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐdŽƚĂů
'ƌĂŶĚdŽƚĂů

ϭϱϳ͕ϳϬϬ
ϳϲ͕ϮϬϬ
;ϳϵ͕ϰϬϬͿ
Ψϭϱϰ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϱϳ͕ϳϬϬ
ϳϲ͕ϮϬϬ
;ϳϵ͕ϰϬϬͿ
Ψϭϱϰ͕ϱϬϬ

Ψϭϱϰ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭϱϰ͕ϱϬϬ

ΨϮϮϬ͕Ϭϳϳ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϮϮϬ͕Ϭϳϳ͕ϰϬϬ

Ψϲ͕Ϯϴϰ͕ϳϯϴ͕ϱϬϬ

Ψϭϰϱ͕ϱϳϯ͕ϱϬϬ

Ψϭϱ͕Ϯϳϵ͕ϯϬϬ

Ψϭ͕ϳϮϵ͕ϰϬϬ

Ψϰϲϯ͕Ϯϭϲ͕ϯϬϬ

Ψϲ͕ϵϭϬ͕ϱϯϳ͕ϬϬϬ
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 dĂďůĞϮͲĞƚĂŝůŽĨ,͘͘ϴ;^ƚĂƚĞŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶŝůůĨŽƌ&zϮϬϮϬͿ














^ĂůĂƌǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϭ ,ĞĂůƚŚ
ŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵdŽƚĂů
ŝƐĞĂƐĞŽŶƚƌŽůĂŶĚWƌĞǀĞŶƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ƉĞĐŝĂůZĞǀĞŶƵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ŝƐĞĂƐĞŽŶƚƌŽůĂŶĚWƌĞǀĞŶƚŝŽŶdŽƚĂů
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKƉĞƌĂƚŝŽŶƐdŽƚĂů

,ĞĂůƚŚĐĂƌĞ

ϭ͕ϳϬϬ
;ϭ͕ϬϬϬͿ
ϲ͕ϰϬϬ
ϯϬϬ
Ψϳ͕ϰϬϬ

ϭϴϵ͕ϮϬϬ

ϭ͕ϲϬϬ
;ϭ͕ϬϬϬͿ
ϲ͕ϱϬϬ
ϯϬϬ
Ψϳ͕ϰϬϬ

ZĞƚŝƌĞŵĞŶƚ

Ϯ͕ϭϬϬ
ϯϬϬ
ϭϬϰ͕ϰϬϬ
ϯϯ͕ϱϬϬ
ϰ͕ϭϬϬ
Ψϭϴϴ͕ϲϬϬ

ϴϬ͕ϯϬϬ

ϮϬ͕ϱϬϬ

ϲϰ͕ϭϬϬ
ϯϱ͕ϬϬϬ
ϯϱ͕ϬϬϬ
ΨϮϭϰ͕ϰϬϬ

ϭϱ͕ϰϬϬ
ϵ͕ϵϬϬ
ϵ͕ϲϬϬ
Ψϱϱ͕ϰϬϬ

ϭϱϴ͕ϲϬϬ

ϱϯ͕ϯϬϬ

dŽƚĂů,͘͘ϴ

;ϭϬϬͿ
ϮϬϬ
Ϯ͕ϬϬϬ
ϭϬϬ
ΨϮ͕ϯϬϬ

ϰϰ͕ϮϬϬ

ϳ͕ϮϬϬ
ϭ͕ϳϬϬ
ϯϱϳ͕ϳϬϬ
ϭϮϲ͕ϲϬϬ
ϭϰ͕ϱϬϬ
Ψϲϵϲ͕ϵϬϬ

KƚŚĞƌ

;ϮϬϬͿ
;ΨϯϬϬͿ

;ϯ͕ϯϬϬͿ
ϯϲ͕ϱϬϬ
ϭ͕ϴϬϬ
ϮϬϬ
ϭϬϰ͕ϴϬϬ
Ϯϴ͕ϬϬϬ
ϰ͕ϮϬϬ
Ψϭϳϱ͕ϱϬϬ

;ϯϬϬͿ
;ϭϬ͕ϲϬϬͿ
;Ϯ͕ϵϬϬͿ
;ϱϬϬͿ
;Ψϭϳ͕ϲϬϬͿ

;Ϯ͕ϬϬϬͿ
ϭϲ͕ϳϬϬ
ϭϯ͕ϯϬϬ
ϳ͕ϱϬϬ
ϳ͕ϰϬϬ
Ψϰϰ͕ϵϬϬ

;ϭ͕ϲϬϬͿ
;ϭ͕ϭϬϬͿ
;ϭ͕ϬϬϬͿ
;Ψϱ͕ϳϬϬͿ

ϯ͕ϮϬϬ
;ϭ͕ϴϬϬͿ
ϭϰ͕ϳϬϬ
ϳϬϬ
Ψϭϲ͕ϴϬϬ

ϮϯϬ͕ϭϬϬ
ϯϲ͕ϱϬϬ
ϭϬ͕ϴϬϬ
Ϯ͕ϮϬϬ
ϱϱϲ͕ϯϬϬ
ϭϴϱ͕ϮϬϬ
ϮϮ͕ϯϬϬ
Ψϭ͕Ϭϰϯ͕ϰϬϬ

ϵϴ͕ϴϬϬ
ϭϲ͕ϳϬϬ
ϵϭ͕ϮϬϬ
ϱϭ͕ϯϬϬ
ϱϭ͕ϬϬϬ
ΨϯϬϵ͕ϬϬϬ















&ĂŵŝůǇ,ĞĂůƚŚĂŶĚWƌĞƉĂƌĞĚŶĞƐƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
&ĂŵŝůǇ,ĞĂůƚŚĂŶĚWƌĞƉĂƌĞĚŶĞƐƐdŽƚĂů
DĞĚŝĐĂŝĚĂŶĚ,ĞĂůƚŚ&ŝŶĂŶĐŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
DĞĚŝĐĂŝĚĂŶĚ,ĞĂůƚŚ&ŝŶĂŶĐŝŶŐdŽƚĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐdŽƚĂů

ϭ͕ϳϬϬ
Ϯϲϵ͕ϴϬϬ
ϲϮ͕ϭϬϬ
ϰϳ͕ϳϬϬ
Ψϱϯϵ͕ϵϬϬ

ϭ͕ϵϬϬ
ϵϮ͕ϳϬϬ
Ϯϭ͕ϲϬϬ
ϭϱ͕ϭϬϬ
Ψϭϴϰ͕ϲϬϬ

ϲϯ͕ϰϬϬ

ϭϵ͕ϳϬϬ

Ϯϲϱ͕ϰϬϬ
ϴϭ͕ϬϬϬ
ϭϯ͕ϮϬϬ
ϯϰ͕ϵϬϬ
Ψϰϱϳ͕ϵϬϬ

ϴϱ͕ϴϬϬ
Ϯϱ͕ϲϬϬ
ϰ͕ϬϬϬ
ϭϭ͕ϱϬϬ
Ψϭϰϲ͕ϲϬϬ

ϱϴ͕ϬϬϬ

Ϯϭ͕ϱϬϬ

ϵϴ͕ϳϬϬ
Ϯϰ͕ϴϬϬ
Ϯ͕ϳϬϬ
ϭϲ͕ϮϬϬ
ΨϮϬϬ͕ϰϬϬ

ϲϬ͕ϵϬϬ
ϳ͕ϵϬϬ
ϵϬϬ
ϱ͕ϮϬϬ
Ψϵϲ͕ϰϬϬ

ϱϬϬ

ϰ͕ϭϬϬ

;ϰ͕ϲϬϬͿ
ϰϯ͕ϲϬϬ
ϲϬϬ
ϳϰ͕ϲϬϬ
ϭϳ͕ϬϬϬ
ϭϮ͕ϯϬϬ
Ψϭϰϴ͕ϭϬϬ

;ϳ͕ϴϬϬͿ
;ϭ͕ϵϬϬͿ
;ϭ͕ϱϬϬͿ
;Ψϭϱ͕ϴϬϬͿ

;ϭ͕ϴϬϬͿ
ϭϲ͕ϴϬϬ
ϳϮ͕ϮϬϬ
Ϯϭ͕ϰϬϬ
ϯ͕ϲϬϬ
ϵ͕ϳϬϬ
ΨϭϮϯ͕ϳϬϬ

;ϳ͕ϱϬϬͿ
;Ϯ͕ϭϬϬͿ
;ϳϬϬͿ
;ϭ͕ϱϬϬͿ
;Ψϭϯ͕ϲϬϬͿ

;ϭ͕ϱϬϬͿ
ϭϰ͕ϭϬϬ
ϮϮ͕ϬϬϬ
ϲ͕ϮϬϬ
ϰϬϬ
ϰ͕ϭϬϬ
Ψϰϲ͕ϴϬϬ

ϮϬϳ͕ϯϬϬ
ϰϯ͕ϲϬϬ
ϰ͕ϮϬϬ
ϰϮϵ͕ϯϬϬ
ϵϴ͕ϴϬϬ
ϳϯ͕ϲϬϬ
Ψϴϱϲ͕ϴϬϬ

ϴϭ͕ϯϬϬ
ϭϲ͕ϴϬϬ
ϰϭϱ͕ϵϬϬ
ϭϮϱ͕ϵϬϬ
ϮϬ͕ϭϬϬ
ϱϰ͕ϲϬϬ
Ψϳϭϰ͕ϲϬϬ

;Ϯ͕ϲϬϬͿ
;ϰϬϬͿ
;ϭϬϬͿ
;ϯϬϬͿ
;Ψϰ͕ϵϬϬͿ

ϳϴ͕ϬϬϬ
ϭϰ͕ϭϬϬ
ϭϳϵ͕ϬϬϬ
ϯϴ͕ϱϬϬ
ϯ͕ϵϬϬ
Ϯϱ͕ϮϬϬ
Ψϯϯϴ͕ϳϬϬ

ΨϬ

ϰ͕ϲϬϬ
ϭϬϬ
Ψϰ͕ϳϬϬ






WƌŝŵĂƌǇĂƌĞtŽƌŬĨŽƌĐĞ&ŝŶĂŶĐŝĂůƐƐŝƐƚĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
WƌŝŵĂƌǇĂƌĞtŽƌŬĨŽƌĐĞ&ŝŶĂŶĐŝĂůƐƐŝƐƚĂŶĐĞdŽƚĂů

ΨϱϬϬ

Ψϰ͕ϭϬϬ

ϭϬϬ
ΨϭϬϬ
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^ĂůĂƌǇ
ZƵƌĂůWŚǇƐŝĐŝĂŶƐ>ŽĂŶZĞƉĂǇŵĞŶƚƐƐŝƐƚĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ZƵƌĂůWŚǇƐŝĐŝĂŶƐ>ŽĂŶZĞƉĂǇŵĞŶƚƐƐŝƐƚĂŶĐĞdŽƚĂů
,ĞĂůƚŚdŽƚĂů
ϭ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ŐŝŶŐĂŶĚĚƵůƚ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ŐŝŶŐĂŶĚĚƵůƚ^ĞƌǀŝĐĞƐdŽƚĂů
ŚŝůĚĂŶĚ&ĂŵŝůǇ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŚŝůĚĂŶĚ&ĂŵŝůǇ^ĞƌǀŝĐĞƐdŽƚĂů
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌKƉĞƌĂƚŝŽŶƐdŽƚĂů
KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶdŽƚĂů
KĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
KĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐdŽƚĂů
^ĞƌǀŝĐĞƐĨŽƌWĞŽƉůĞǁŝƚŚŝƐĂďŝůŝƚŝĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
^ĞƌǀŝĐĞƐĨŽƌWĞŽƉůĞǁŝƚŚŝƐĂďŝůŝƚŝĞƐdŽƚĂů

,ĞĂůƚŚĐĂƌĞ
ϳϬϬ

ZĞƚŝƌĞŵĞŶƚ

dŽƚĂů,͘͘ϴ

ϰ͕ϭϬϬ

ΨϳϬϬ

Ψϰ͕ϭϬϬ

ϮϬϬ
ΨϮϬϬ

ΨϮ͕ϭϭϴ͕ϭϬϬ

Ψϲϴϳ͕ϮϬϬ

Ψϱϰϭ͕ϲϬϬ

ϳϳ͕ϴϬϬ

ϯϬ͕ϯϬϬ

ϭϰ͕ϬϬϬ
Ψϵϭ͕ϴϬϬ

ϰ͕ϮϬϬ
Ψϯϰ͕ϱϬϬ

ϭ͕ϭϮϳ͕ϳϬϬ

ϰϰϯ͕ϭϬϬ

ϭ͕ϯϬϬ
ϯϱϯ͕ϰϬϬ
ϭ͕ϯϬϬ
Ψϭ͕ϰϴϯ͕ϳϬϬ

ϳϬϬ
ϭϯϴ͕ϯϬϬ
ϰϬϬ
ΨϱϴϮ͕ϱϬϬ

ϭϯϳ͕ϱϬϬ

ϰϭ͕ϲϬϬ

ϭϬϬ͕ϲϬϬ
ϭ͕ϯϬϬ
ϵϲ͕ϯϬϬ
Ψϯϯϱ͕ϳϬϬ

ϯϬ͕ϱϬϬ
ϱϬϬ
ϯϬ͕ϴϬϬ
ΨϭϬϯ͕ϰϬϬ

ϲ͕ϳϬϬ

Ϯ͕ϴϬϬ

ϱϬϬ
ϰ͕ϰϬϬ
Ψϭϭ͕ϲϬϬ

ϮϬϬ
ϭ͕ϴϬϬ
Ψϰ͕ϴϬϬ

ϭϰϯ͕ϯϬϬ

ϱϵ͕ϲϬϬ

Ϯϲϱ͕ϮϬϬ
ϭϮϳ͕ϴϬϬ
ϯϰ͕ϯϬϬ
ΨϱϳϬ͕ϲϬϬ

ϭϬϵ͕ϱϬϬ
ϱϯ͕ϲϬϬ
ϭϱ͕ϭϬϬ
ΨϮϯϳ͕ϴϬϬ

Ϯϳϴ͕ϮϬϬ

ϭϮϯ͕ϯϬϬ

ϳ͕ϵϬϬ
Ϯϱ͕ϯϬϬ
ϰϲϬ͕ϯϬϬ
Ψϳϳϭ͕ϳϬϬ

KƚŚĞƌ

Ϯ͕ϲϬϬ
ϭϯ͕ϮϬϬ
ϮϮϴ͕ϯϬϬ
Ψϯϲϳ͕ϰϬϬ

ϭϵ͕ϴϬϬ
ϯ͕ϮϬϬ
ΨϮϯ͕ϬϬϬ

ΨϬ

ϰ͕ϴϬϬ
ϮϬϬ
Ψϱ͕ϬϬϬ

;Ψϱϳ͕ϵϬϬͿ

Ψϯ͕Ϯϴϵ͕ϬϬϬ

;Ϯ͕ϯϬϬͿ

ϭϬϱ͕ϴϬϬ
ϭϵ͕ϴϬϬ
Ϯϭ͕ϬϬϬ
Ψϭϰϲ͕ϲϬϬ

;ϰϬϬͿ
;ΨϮ͕ϳϬϬͿ

;ϯϯ͕ϭϬϬͿ
ϯϮϲ͕ϬϬϬ
ϱϬϬ
ϭϬϭ͕ϳϬϬ
ϯϬϬ
ΨϰϮϴ͕ϱϬϬ

;ϭϬ͕ϲϬϬͿ
;Ψϰϯ͕ϳϬϬͿ

;ϰ͕ϬϬϬͿ
ϯϵ͕ϬϬϬ
Ϯϳ͕ϳϬϬ
ϰϬϬ
Ϯϴ͕ϯϬϬ
Ψϵϱ͕ϰϬϬ

;Ϯ͕ϵϬϬͿ
;Ϯ͕ϰϬϬͿ
;Ψϵ͕ϯϬϬͿ

;ϮϬϬͿ
Ϯ͕ϮϬϬ
ϮϬϬ
ϭ͕ϲϬϬ
Ψϰ͕ϬϬϬ

;ϮϬϬͿ
;ΨϰϬϬͿ

;ϰ͕ϯϬϬͿ
ϰϵ͕ϯϬϬ
ϵϬ͕ϴϬϬ
ϰϯ͕ϱϬϬ
ϭϮ͕ϬϬϬ
Ψϭϵϱ͕ϲϬϬ

;ϳ͕ϳϬϬͿ
;ϯ͕ϳϬϬͿ
;ϭ͕ϬϬϬͿ
;Ψϭϲ͕ϳϬϬͿ

;ϳ͕ϳϬϬͿ
ϲϲ͕ϰϬϬ
Ϯ͕ϭϬϬ
ϱ͕ϭϬϬ
ϵϵ͕ϵϬϬ
Ψϭϳϯ͕ϱϬϬ

;ϯϬϬͿ
;ϳϬϬͿ
;ϭϮ͕ϵϬϬͿ
;ΨϮϭ͕ϲϬϬͿ

ϭ͕ϱϯϳ͕ϳϬϬ
ϯϮϲ͕ϬϬϬ
Ϯ͕ϱϬϬ
ϱϴϮ͕ϴϬϬ
Ϯ͕ϬϬϬ
ΨϮ͕ϰϱϭ͕ϬϬϬ

ϭϳϱ͕ϭϬϬ
ϯϵ͕ϬϬϬ
ϭϱϱ͕ϵϬϬ
Ϯ͕ϮϬϬ
ϭϱϯ͕ϬϬϬ
ΨϱϮϱ͕ϮϬϬ

ϵ͕ϯϬϬ
Ϯ͕ϮϬϬ
ϵϬϬ
ϳ͕ϲϬϬ
ΨϮϬ͕ϬϬϬ

ϭϵϴ͕ϲϬϬ
ϰϵ͕ϯϬϬ
ϰϱϳ͕ϴϬϬ
ϮϮϭ͕ϮϬϬ
ϲϬ͕ϰϬϬ
Ψϵϴϳ͕ϯϬϬ

ϯϵϯ͕ϴϬϬ
ϲϲ͕ϰϬϬ
ϭϮ͕ϯϬϬ
ϰϮ͕ϵϬϬ
ϳϳϱ͕ϲϬϬ
Ψϭ͕Ϯϵϭ͕ϬϬϬ
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^ĂůĂƌǇ
^ƵďƐƚĂŶĐĞďƵƐĞĂŶĚDĞŶƚĂů,ĞĂůƚŚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
^ƵďƐƚĂŶĐĞďƵƐĞĂŶĚDĞŶƚĂů,ĞĂůƚŚdŽƚĂů
,ƵŵĂŶ^ĞƌǀŝĐĞƐdŽƚĂů
ϭ tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
'ĞŶĞƌĂůƐƐŝƐƚĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
dƌĂŶƐĨĞƌƐ
'ĞŶĞƌĂůƐƐŝƐƚĂŶĐĞdŽƚĂů

ϵϮϮ͕ϱϬϬ

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

Ϯϴϳ͕ϵϬϬ

ϯϯ͕ϱϬϬ
ϰϬ͕ϴϬϬ
Ϯϲϰ͕ϴϬϬ
Ψϭ͕Ϯϲϭ͕ϲϬϬ

ϭϬ͕ϲϬϬ
ϭϮ͕ϴϬϬ
ϴϮ͕ϰϬϬ
Ψϯϵϯ͕ϳϬϬ

Ψϰ͕ϱϮϲ͕ϳϬϬ

Ψϭ͕ϳϮϰ͕ϭϬϬ

Ψϭ͕ϭϱϲ͕ϮϬϬ

ϯϴ͕ϰϬϬ

ϭϬ͕ϮϬϬ

ϭϬϵ͕ϳϬϬ
Ϯ͕ϭϬϬ
ϯϬϬ
ϭ͕ϱϬϬ
Ϯϴ͕ϰϬϬ
ΨϭϴϬ͕ϰϬϬ

Ϯϴ͕ϳϬϬ
ϰϬϬ

ϭϬ͕ϳϬϬ
ϯϬ͕ϰϬϬ
ϰϬϬ

ϱϬϬ
ϳ͕ϱϬϬ
Ψϰϳ͕ϯϬϬ

ϱϬϬ
ϴ͕ϬϬϬ
ΨϱϬ͕ϬϬϬ

ϭϯ͕ϳϬϬ

ϯ͕ϱϬϬ
ϮϬϬ
Ψϯ͕ϳϬϬ

ϭϭ͕ϱϬϬ

ϯ͕ϬϬϬ

dŽƚĂů,͘͘ϴ

;ϮϮ͕ϵϬϬͿ
ϭϳϬ͕ϳϬϬ
ϴ͕ϯϬϬ
ϳ͕ϲϬϬ
ϰϵ͕ϲϬϬ
ΨϮϯϲ͕ϮϬϬ

ϳϬϬ
Ψϭϰ͕ϰϬϬ

KƚŚĞƌ

;ϭ͕ϬϬϬͿ
;ϭ͕ϭϬϬͿ
;ϲ͕ϲϬϬͿ
;Ψϯϭ͕ϲϬϬͿ

ϭ͕ϭϴϳ͕ϱϬϬ
ϭϳϬ͕ϳϬϬ
ϱϭ͕ϰϬϬ
ϲϬ͕ϭϬϬ
ϯϵϬ͕ϮϬϬ
Ψϭ͕ϴϱϵ͕ϵϬϬ

;ΨϭϮϲ͕ϬϬϬͿ

Ψϳ͕Ϯϴϭ͕ϬϬϬ

;ϵϬϬͿ

ϰϳ͕ϳϬϬ
ϭϬ͕ϳϬϬ
ϭϲϲ͕ϱϬϬ
Ϯ͕ϵϬϬ
ϯϬϬ
Ϯ͕ϰϬϬ
ϰϯ͕ϭϬϬ
ΨϮϳϯ͕ϲϬϬ

;Ϯ͕ϯϬϬͿ

;ϭϬϬͿ
;ϴϬϬͿ
;Ψϰ͕ϭϬϬͿ

;ϰϬϬͿ
ϰ͕ϭϬϬ
ϮϬϬ
Ψϰ͕ϯϬϬ

;ΨϰϬϬͿ

ϭϲ͕ϴϬϬ
ϰ͕ϭϬϬ
ϭ͕ϭϬϬ
ΨϮϮ͕ϬϬϬ



















,ŽƵƐŝŶŐĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
,ŽƵƐŝŶŐĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚdŽƚĂů
KĨĨŝĐĞŽĨŚŝůĚĂƌĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
KĨĨŝĐĞŽĨŚŝůĚĂƌĞdŽƚĂů
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇdŽƚĂů
^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶdŽƚĂů

ϵ͕ϳϬϬ
ϰϬ͕ϬϬϬ
ϯ͕ϮϬϬ
ϭϱ͕ϳϬϬ
ΨϴϬ͕ϭϬϬ

ϯ͕ϬϬϬ
ϭϬ͕ϱϬϬ
ϵϬϬ
ϯ͕ϰϬϬ
ΨϮϬ͕ϴϬϬ

ϭ͕ϰϬϬ

ϲϬϬ

Ψϭ͕ϰϬϬ

ΨϲϬϬ

ϰϰϬ͕ϲϬϬ

ϭϳϰ͕ϮϬϬ

Ϯϲ͕ϰϬϬ
ϴϰϯ͕ϬϬϬ
ϭϲ͕ϰϬϬ
ϯϰ͕ϯϬϬ
ϯϬϴ͕ϱϬϬ
Ψϭ͕ϲϲϵ͕ϮϬϬ

ϵ͕ϱϬϬ
ϯϭϲ͕ϬϬϬ
ϲ͕ϰϬϬ
ϭϰ͕ϭϬϬ
ϭϮϲ͕ϯϬϬ
Ψϲϰϲ͕ϱϬϬ

ϭϴϴ͕ϭϬϬ

ϲϴ͕ϭϬϬ

ϰϬϴ͕ϭϬϬ
ϴ͕ϵϬϬ
ϱϬϬ
ΨϲϬϱ͕ϲϬϬ

ϭϭϵ͕ϭϬϬ
ϰ͕ϭϬϬ
ϮϬϬ
Ψϭϵϭ͕ϱϬϬ

;ϰϬϬͿ
Ϯ͕ϵϬϬ
Ϯ͕ϱϬϬ
ϭϭ͕ϮϬϬ
ϭ͕ϬϬϬ
ϯ͕ϴϬϬ
ΨϮϭ͕ϰϬϬ

;ϮϬϬͿ
;ϭ͕ϯϬϬͿ
;ϭϬϬͿ
;ϱϬϬͿ
;ΨϮ͕ϱϬϬͿ

;ϭϬϬͿ
ϲϬϬ
ΨϲϬϬ

;ΨϭϬϬͿ

;ϭϮ͕ϴϬϬͿ
ϭϰϴ͕ϱϬϬ
ϴ͕ϵϬϬ
Ϯϳϵ͕ϴϬϬ
ϱ͕ϯϬϬ
ϭϭ͕ϲϬϬ
ϭϬϰ͕ϮϬϬ
Ψϱϱϴ͕ϯϬϬ

;ϳϬϬͿ
;Ϯϰ͕ϱϬϬͿ
;ϱϬϬͿ
;ϭ͕ϬϬϬͿ
;ϵ͕ϭϬϬͿ
;Ψϰϴ͕ϲϬϬͿ

;ϱ͕ϱϬϬͿ
ϱϵ͕ϬϬϬ
ϭϬϲ͕ϲϬϬ
ϯ͕ϳϬϬ
ϮϬϬ
Ψϭϲϵ͕ϱϬϬ

;ϭϭ͕ϵϬϬͿ
;ϯϬϬͿ
;Ψϭϳ͕ϳϬϬͿ

ϭϰ͕ϭϬϬ
Ϯ͕ϵϬϬ
ϭϱ͕ϬϬϬ
ϲϬ͕ϰϬϬ
ϱ͕ϬϬϬ
ϮϮ͕ϰϬϬ
Ψϭϭϵ͕ϴϬϬ

ϭ͕ϵϬϬ
ϲϬϬ
ΨϮ͕ϱϬϬ

ϲϬϮ͕ϬϬϬ
ϭϰϴ͕ϱϬϬ
ϰϰ͕ϭϬϬ
ϭ͕ϰϭϰ͕ϯϬϬ
Ϯϳ͕ϲϬϬ
ϱϵ͕ϬϬϬ
ϱϮϵ͕ϵϬϬ
ΨϮ͕ϴϮϱ͕ϰϬϬ

ϮϱϬ͕ϳϬϬ
ϱϵ͕ϬϬϬ
ϲϮϭ͕ϵϬϬ
ϭϲ͕ϰϬϬ
ϵϬϬ
Ψϵϰϴ͕ϵϬϬ
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^ĂůĂƌǇ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞdŽƚĂů

ϭϮ͕ϭϬϬ

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

ϯ͕ϯϬϬ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ
;ϮϬϬͿ

;ϴ͕ϱϬϬͿ
;ϭϬϬͿ
;ϭϬϬͿ
;Ψϴ͕ϵϬϬͿ

ϭϱ͕ϮϬϬ
ϯ͕ϮϬϬ
ϰϴϮ͕ϴϬϬ
ϭϯ͕ϮϬϬ
Ϯ͕ϳϬϬ
Ψϱϭϳ͕ϭϬϬ

Ϯϵϳ͕ϭϬϬ
ϴ͕ϭϬϬ
ϭ͕ϴϬϬ
Ψϯϭϵ͕ϭϬϬ

ϵϴ͕ϭϬϬ
Ϯ͕ϲϬϬ
ϱϬϬ
ΨϭϬϰ͕ϱϬϬ

ϯ͕ϮϬϬ
ϵϲ͕ϭϬϬ
Ϯ͕ϲϬϬ
ϱϬϬ
ΨϭϬϮ͕ϰϬϬ

ΨϮ͕ϴϳϬ͕ϮϬϬ

Ψϭ͕Ϭϭϰ͕ϵϬϬ

ΨϵϬϲ͕ϱϬϬ

;ΨϴϮ͕ϯϬϬͿ

Ψϰ͕ϳϬϵ͕ϯϬϬ

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

Ψϵ͕ϱϭϱ͕ϬϬϬ

Ψϯ͕ϰϮϲ͕ϮϬϬ

ΨϮ͕ϲϬϰ͕ϯϬϬ

;ΨϮϲϲ͕ϮϬϬͿ

Ψϭϱ͕Ϯϳϵ͕ϯϬϬ

'ƌĂŶĚdŽƚĂů

Ψϵ͕ϱϭϱ͕ϬϬϬ

Ψϯ͕ϰϮϲ͕ϮϬϬ

ΨϮ͕ϲϬϰ͕ϯϬϬ

;ΨϮϲϲ͕ϮϬϬͿ

Ψϭϱ͕Ϯϳϵ͕ϯϬϬ

tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐdŽƚĂů
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 dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů

























/ƚĞŵEĂŵĞ
ŐĞŶĐǇEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ĐĐĞů͘ƌĞĚĞŶƚŝĂůŝŶŐƚŽŵƉůŽǇŵĞŶƚĨŽƌsĞƚĞƌĂŶƐ tŽƌŬĨŽƌĐĞ^ǀĐƐ
ůǌŚĞŝŵĞƌΖƐ^ƚĂƚĞWůĂŶ&ƵŶĚŝŶŐ
,ĞĂůƚŚ
ůǌŚĞŝŵĞƌΖƐ^ƚĂƚĞWůĂŶ&ƵŶĚŝŶŐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ƐƐŝƐƚŝǀĞdĞĐŚŶŽůŽŐǇĂŶĚƋƵŝƉŵĞŶƚ
ƐƚŚŵĂ,ŽŵĞͲďĂƐĞĚĂƐĞDĂŶĂŐĞŵĞŶƚ
ƐƚŚŵĂ,ŽŵĞͲďĂƐĞĚĂƐĞDĂŶĂŐĞŵĞŶƚ
ƐƚŚŵĂ,ŽŵĞͲďĂƐĞĚĂƐĞDĂŶĂŐĞŵĞŶƚ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

ƵŝůĚŝŶŐZĞƋƵĞƐƚĨŽƌZŽĂĚƐƚŽ/ŶĚĞƉĞŶĚĞŶĐĞ
ĂƉƚƵƌĞ^ĂǀŝŶŐƐĨƌŽŵ>ŝĐĞŶƐŝŶŐKŶĞ&ĞǁĞƌWƌŐŵ
ĂƉƚƵƌĞ^ĂǀŝŶŐƐĨƌŽŵ&ĞǁĞƌĂĐŬŐƌŽƵŶĚŚĞĐŬƐ
ĂƉƚƵƌĞ^ĂǀŝŶŐƐĨƌŽŵ&ĞǁĞƌĂĐŬŐƌŽƵŶĚŚĞĐŬƐ

,ĞĂůƚŚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

ŚŝůĚƌĞŶZĞƵŶŝĨǇŝŶŐŝŶZĞƐŝĚĞŶƚŝĂůdƌĞĂƚŵĞŶƚ
,/W,ŝŐŚĞƌ&ĞĚĞƌĂůDĂƚĐŚ
/Z>^/ŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůWŽǀĞƌƚǇZĞĚƵĐƚŝŽŶ
ŽŶƐŽůŝĚĂƚŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐ^ĂǀŝŶŐƐ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ĞĂůƚŚ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐʹtŽƌŬĨŽƌĐĞ^ǀĐƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,

tŽƌŬĨŽƌĐĞ^ǀĐƐ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

ĞŶƚĂůWƌŽǀŝĚĞƌZĞŝŵďƵƌƐĞŵĞŶƚ
ĞŶƚĂůWƌŽǀŝĚĞƌZĞŝŵďƵƌƐĞŵĞŶƚ

,ĞĂůƚŚ
,ĞĂůƚŚ

ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗ĚƚůEĞĞĚƐ͕zŽƵƚŚŐŝŶŐKƵƚ
ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗ĚƚůEĞĞĚƐ͕zŽƵƚŚŐŝŶŐKƵƚ
ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗ĚƚůEĞĞĚƐ͕zŽƵƚŚŐŝŶŐKƵƚ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ







>ŝŶĞ/ƚĞŵEĂŵĞ
KƉƐĂŶĚWŽůŝĐǇ
ŝƐĞĂƐĞƚƌůWƌǀ
ŐŝŶŐĚƵůƚ^ǀĐƐ

ŝůů

/ƚĞŵη

&ƵŶĚ

^͘͘Ϯ
ϮϬϬ ZĞƐƚƌŝĐƚĞĚϭǆ
^͘͘Ϯ
ϭϴϰ 'ĞŶĞƌĂů
^͘͘Ϯ
ϭϵϬ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ůǌŚĞŝŵĞƌΖƐ^ƚĂƚĞWůĂŶ&ƵŶĚŝŶŐ
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘Ϯ
ϮϬϭ 'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ 'ĞŶĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϭϴϳ &ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϭϴϳ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ƐƚŚŵĂ,ŽŵĞͲďĂƐĞĚĂƐĞDĂŶĂŐĞŵĞŶƚ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϭϴϲ 'ĞŶĞƌĂůϭǆ
ǆĞĐŝƌKƉƐ
^͘͘Ϯ
ϭϵϮ 'ĞŶĞƌĂů
ǆĞĐŝƌKƉƐ
^͘͘Ϯ
ϭϵϮ &ĞĚĞƌĂů
ǆĞĐŝƌKƉƐ
^͘͘Ϯ
ϭϵϮ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ĂƉƚƵƌĞ^ĂǀŝŶŐƐĨƌŽŵ&ĞǁĞƌĂĐŬŐƌŽƵŶĚŚĞĐŬƐ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϭϵϲ 'ĞŶĞƌĂů
,/W
^͘͘ϳ
ϱϳ
&ĞĚĞƌĂů
KƉƐĂŶĚWŽůŝĐǇ
^͘͘ϯ
Ϯϭϰ 'ĞŶĞƌĂůϭǆ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ 'ĞŶĞƌĂů
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϭϵϳ ŶƚĞƌƉƌŝƐĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϭϵϳ 'ĞŶĞƌĂů
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϭϵϳ ZĞƐƚƌŝĐƚĞĚ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϭϵϳ ^Ɖ͘ZĞǀĞŶƵĞ
,
^͘͘Ϯ
ϭϵϴ ŶƚĞƌƉƌŝƐĞ
,
^͘͘Ϯ
ϭϵϴ ^Ɖ͘ZĞǀĞŶƵĞ
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘Ϯ
ϮϬϭ ŶƚĞƌƉƌŝƐĞ
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘Ϯ
ϮϬϭ 'ĞŶĞƌĂů
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘Ϯ
ϮϬϭ ZĞƐƚƌŝĐƚĞĚ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ ŶƚĞƌƉƌŝƐĞ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ 'ĞŶĞƌĂů
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ ZĞƐƚƌŝĐƚĞĚ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ ^Ɖ͘ZĞǀĞŶƵĞ
hŶĞŵƉůŽǇ/ŶƐƵƌ
^͘͘Ϯ
ϮϬϮ ŶƚĞƌƉƌŝƐĞ
hŶĞŵƉůŽǇ/ŶƐƵƌ
^͘͘Ϯ
ϮϬϮ 'ĞŶĞƌĂů
hŶĞŵƉůŽǇ/ŶƐƵƌ
^͘͘Ϯ
ϮϬϮ ZĞƐƚƌŝĐƚĞĚ
^ƵďƚŽƚĂů͕ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ǆĞĐŝƌKƉƐ
^͘͘Ϯ
ϭϵϮ ĞĚ͘ƌĞĚŝƚ
ZĞĐŽǀĞƌǇ^ǀĐƐ
^͘͘Ϯ
ϭϵϰ ĞĚ͘ƌĞĚŝƚ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϭϵϲ ĞĚ͘ƌĞĚŝƚ
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘Ϯ
ϮϬϭ ĞĚ͘ƌĞĚŝƚ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘Ϯ
ϭϴϰ ĞĚ͘ƌĞĚŝƚ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘ϳ
ϱϴ
ĞĚ͘ƌĞĚŝƚ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϭϴϲ ĞĚ͘ƌĞĚŝƚ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϳ
ϲϬ
ĞĚ͘ƌĞĚŝƚ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϳ
ϲϮ
ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϳ
ϲϰ
ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ĞŶƚĂůWƌŽǀŝĚĞƌZĞŝŵďƵƌƐĞŵĞŶƚ
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ 'ĞŶĞƌĂů
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ 'ĞŶĞƌĂůϭǆ
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗ĚƚůEĞĞĚƐ͕zŽƵƚŚŐŝŶŐKƵƚ

ŵŽƵŶƚ
ϰϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϳϱϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
;ϴϬ͕ϬϬϬͿ
ϴϬ͕ϬϬϬ
ϴϬ͕ϬϬϬ
ΨϴϬ͕ϬϬϬ
ϯϬϬ͕ϬϬϬ
;ϱϬϬͿ
;Ϯ͕ϮϬϬͿ
;ϭϴ͕ϭϬϬͿ
;ΨϮϬ͕ϯϬϬͿ
ϭ͕ϬϬϬ͕ϬϬϬ
ϭϴ͕ϲϲϯ͕ϵϬϬ
ϱϭ͕ϬϬϬ
;ϲϬ͕ϴϬϬͿ
ϮϬ͕ϳϬϬ
ϲϬϬ͕ϬϬϬ
ϮϬ͕ϬϬϬ
Ϯ͕ϱϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭϮϭ͕ϬϬϬ
ϱ͕ϯϬϬ
;ϭ͕ϵϬϬ͕ϬϬϬͿ
ϱϬϬ
Ϯϱϵ͕ϬϬϬ
ϭ͕ϮϱϬ͕ϬϬϬ
ϯϴ͕ϬϬϬ
ϭ͕ϱϬϬ
ϳ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ϭ͕ϬϬϬ
ΨϮ͕ϰϳϲ͕ϱϬϬ
ϭϬϳ͕ϲϬϬ
ϯϵϮ͕ϰϬϬ
ϴϳϴ͕ϱϬϬ
ϱ͕ϬϬϬ
Ψϭ͕ϯϴϯ͕ϱϬϬ
ϭϬϮ͕ϬϬϬ
ϭϳϬ͕ϬϬϬ
;ϴϬϴ͕ϵϬϬͿ
ϮϮϭ͕ϯϬϬ
;ϮϮϭ͕ϯϬϬͿ
;ϴϴϮ͕ϯϬϬͿ
;ϭϵ͕ϵϲϭ͕ϴϬϬͿ
;Ϯϳ͕ϭϰϯ͕ϮϬϬͿ
;Ψϰϴ͕ϲϮϲ͕ϮϬϬͿ
ϴ͕ϳϮϴ͕ϬϬϬ
ϰ͕ϬϬϬ͕ϬϬϬ
ΨϭϮ͕ϳϮϴ͕ϬϬϬ
ϯ͕ϴϬϬ͕ϬϬϬ
;ϭ͕ϯϬϬ͕ϬϬϬͿ
ϱ͕ϰϱϰ͕ϮϬϬ
Ψϳ͕ϵϱϰ͕ϮϬϬ
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/ƚĞŵEĂŵĞ
ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗ŝƌĞĐƚĂƌĞ^ĂůĂƌǇͲWŚĂƐĞs
ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗ŝƌĞĐƚĂƌĞ^ĂůĂƌǇͲWŚĂƐĞs
ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗ŝƌĞĐƚĂƌĞ^ĂůĂƌǇͲWŚĂƐĞs
ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗ŝƌĞĐƚĂƌĞ^ĂůĂƌǇͲWŚĂƐĞs

ŐĞŶĐǇEĂŵĞ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗DŽƚŽƌdƌĂŶƐƉŽƌƚWĂǇŵĞŶƚ
ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗DŽƚŽƌdƌĂŶƐƉŽƌƚWĂǇŵĞŶƚ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗tĂŝƚŝŶŐ>ŝƐƚ
ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗tĂŝƚŝŶŐ>ŝƐƚ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

ŽŵĞƐƚŝĐsŝŽůĞŶĐĞ^ŚĞůƚĞƌ&ƵŶĚŝŶŐͲ,ŽŵĞ^ĂĨĞ
ŽŵĞƐƚŝĐsŝŽůĞŶĐĞ͗WƌĞǀĞŶƚŝŶŐ^ĞǆƵĂůƐƐĂƵůƚ
ŽŵĞƐƚŝĐsŝŽůĞŶĐĞ͗hƚĂŚŽƵŶƚǇ^ŚĞůƚĞƌůĚŐ
ŶĐŝƌĐůĞ&ĂŵŝůǇĂŶĚzŽƵƚŚZĞƐŽƵƌĐĞĞŶƚĞƌ
ŶĐŝƌĐůĞ&ĂŵŝůǇĂŶĚzŽƵƚŚZĞƐŽƵƌĐĞĞŶƚĞƌ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ĞĂůƚŚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

ŶĚŽĨWĂǇŵĞŶƚƐƚŽ^ƉĞĐŝĂůhŶŝƚĂƚ^ƚĂƚĞ,ŽƐƉŝƚĂů ,ĞĂůƚŚ
ŶĚŽĨWĂǇŵĞŶƚƐƚŽ^ƉĞĐŝĂůhŶŝƚĂƚ^ƚĂƚĞ,ŽƐƉŝƚĂů ,ĞĂůƚŚ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐĚũƵƐƚͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ/ŶĐƌĞĂƐĞ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ/ŶĐƌĞĂƐĞ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ/ŶĐƌĞĂƐĞ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌ
&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌ
&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌ
&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌ
&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌ
&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ














&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐʹtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ tŽƌŬĨŽƌĐĞ^ǀĐƐ
&ƵŶĚKĨĨŝĐĞŽĨŚŝůĚĂƌĞǁŝƚŚ&ĞĚĞƌĂů'ƌĂŶƚƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
&ƵŶĚKĨĨŝĐĞŽĨŚŝůĚĂƌĞǁŝƚŚ&ĞĚĞƌĂů'ƌĂŶƚƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ





,͘͘ϭϳ͕&ŝƌĞĂƌŵsŝŽůĞŶĐĞĂŶĚ^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,͘͘ϭϳ͕&ŝƌĞĂƌŵsŝŽůĞŶĐĞĂŶĚ^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,͘͘ϯϳ͕ZĞĂƵƚŚŽƌŝǌĂƚŝŽŶŽĨ,ŽƐƉŝƚĂůƐƐĞƐƐŵĞŶƚ ,ĞĂůƚŚ
,͘͘ϯϳ͕ZĞĂƵƚŚŽƌŝǌĂƚŝŽŶŽĨ,ŽƐƉŝƚĂůƐƐĞƐƐŵĞŶƚ ,ĞĂůƚŚ




,͘͘ϭϮϬ͕^ƚƵĚĞŶƚĂŶĚ^ĐŚŽŽů^ĂĨĞƚǇͲWĞƌƐŽŶŶĞů
,͘͘ϭϲϲ͕ŽǁŶ^ǇŶĚƌŽŵĞďŽƌƚŝŽŶĐƚ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ĞĂůƚŚ

>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ 'ĞŶĞƌĂů
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ dƌĂŶƐĨĞƌ
^ǀĐƐWƉůŝƐĂď
^͘͘ϯ
ϮϬϱ 'ĞŶĞƌĂů
^ǀĐƐWƉůŝƐĂď
^͘͘ϯ
ϮϬϱ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗ŝƌĞĐƚĂƌĞ^ĂůĂƌǇͲWŚĂƐĞs
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ 'ĞŶĞƌĂů
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗DŽƚŽƌdƌĂŶƐƉŽƌƚWĂǇŵĞŶƚ
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ 'ĞŶĞƌĂůϭǆ
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕ŝƐĂďŝůŝƚǇ^ĞƌǀŝĐĞƐ͗tĂŝƚŝŶŐ>ŝƐƚ
ŚŝůĚ&ĂŵŝůǇ^ǀĐ
^͘͘Ϯ
ϭϵϭ 'ĞŶĞƌĂů
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘ϯ
ϭϳϱ 'ĞŶĞƌĂůϭǆ
ŚŝůĚ&ĂŵŝůǇ^ǀĐ
^͘͘Ϯ
ϭϵϭ 'ĞŶĞƌĂůϭǆ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘ϯ
ϮϬϴ 'ĞŶĞƌĂů
^ƵďďDĞŶƚ,ůƚŚ
^͘͘ϯ
ϮϬϴ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ŶĐŝƌĐůĞ&ĂŵŝůǇĂŶĚzŽƵƚŚZĞƐŽƵƌĐĞĞŶƚĞƌ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ŶĚŽĨWĂǇŵĞŶƚƐƚŽ^ƉĞĐŝĂůhŶŝƚĂƚ^ƚĂƚĞ,ŽƐƉŝƚĂů
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ ĞĚ͘ƌĞĚŝƚ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘Ϯ
ϭϴϰ ĞĚ͘ƌĞĚŝƚ
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϭϴϳ ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐ/ŶĐƌĞĂƐĞ
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϭϴϳ &ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϭϴϳ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ 'ĞŶĞƌĂů
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ &ĞĚĞƌĂů
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘Ϯ
ϭϴϰ &ĞĚĞƌĂů
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘ϳ
ϱϴ
&ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϭϴϳ &ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϭϴϳ dƌĂŶƐĨĞƌ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϳ
ϲϮ
dƌĂŶƐĨĞƌ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ dƌĂŶƐĨĞƌ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϳ
ϲϰ
dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
ŐŝŶŐĚƵůƚ^ǀĐƐ
^͘͘Ϯ
ϭϵϬ &ĞĚĞƌĂů
ŚŝůĚ&ĂŵŝůǇ^ǀĐ
^͘͘Ϯ
ϭϵϭ &ĞĚĞƌĂů
ZĞĐŽǀĞƌǇ^ǀĐƐ
^͘͘Ϯ
ϭϵϰ &ĞĚĞƌĂů
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϭϵϲ &ĞĚĞƌĂů
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,
^͘͘Ϯ
ϭϵϴ &ĞĚĞƌĂů
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ &ĞĚĞƌĂů
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕&ƵŶĚKĨĨŝĐĞŽĨŚŝůĚĂƌĞǁŝƚŚ&ĞĚĞƌĂů'ƌĂŶƚƐ
^ƵďďDĞŶƚ,ůƚŚ
,͘͘ϭϳ
ϭ
'ĞŶĞƌĂů
^ƵďďDĞŶƚ,ůƚŚ
,͘͘ϭϳ
ϭ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕,͘͘ϭϳ͕&ŝƌĞĂƌŵsŝŽůĞŶĐĞĂŶĚ^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϰ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϰ ^Ɖ͘ZĞǀĞŶƵĞ
^ƵďƚŽƚĂů͕,͘͘ϯϳ͕ZĞĂƵƚŚŽƌŝǌĂƚŝŽŶŽĨ,ŽƐƉŝƚĂůƐƐĞƐƐŵĞŶƚ
^ƵďďDĞŶƚ,ůƚŚ
,͘͘ϭϮϬ
ϯ
'ĞŶĞƌĂů
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϯ
ϭϴϭ 'ĞŶĞƌĂů

ŵŽƵŶƚ
ϱϬϬ͕ϬϬϬ
ϭ͕ϬϵϬ͕ϴϬϬ
ϯϱϬ͕ϬϬϬ
ϳϲϯ͕ϲϬϬ
ΨϮ͕ϳϬϰ͕ϰϬϬ
ϮϱϬ͕ϬϬϬ
ϱϰϱ͕ϰϬϬ
Ψϳϵϱ͕ϰϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ϯ͕ϭϴϭ͕ϳϬϬ
Ψϯ͕ϭϴϭ͕ϳϬϬ
ϯϬϬ͕ϬϬϬ
ϮϱϬ͕ϬϬϬ
ϰϲϱ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ΨϭϮϱ͕ϬϬϬ
ϯϭϱ͕ϰϬϬ
;ϯϭϱ͕ϰϬϬͿ
ΨϬ
ϳϱ͕ϬϬϬ
ϲϯϴ͕ϵϬϬ
ϴϴϮ͕ϯϬϬ
ϰϱ͕ϭϴϵ͕ϬϬϬ
Ψϰϲ͕ϳϭϬ͕ϮϬϬ
;ϭϯϰ͕ϳϬϬͿ
;ϵϵ͕ϳϬϬͿ
;ϵϮϬ͕ϭϬϬͿ
;Ϯϳϱ͕ϬϬϬͿ
;ϭ͕Ϯϱϰ͕ϬϬϬͿ
;ϰϭϳ͕ϵϬϬͿ
;Ψϯ͕ϭϬϭ͕ϰϬϬͿ
ϭ͕ϱϭϯ͕ϰϬϬ
;ϭ͕ϱϭϯ͕ϰϬϬͿ
ϱ͕Ϯϵϵ͕ϬϬϬ
ϯ͕ϳϰϮ͕ϬϬϬ
;ϯ͕ϳϰϮ͕ϬϬϬͿ
ϱ͕ϬϬϬ͕ϬϬϬ
Ϯϯ͕ϱϳϭ͕ϱϬϬ
;Ϯϯ͕ϱϳϭ͕ϱϬϬͿ
ΨϭϬ͕Ϯϵϵ͕ϬϬϬ
ϵϯϬ͕ϱϬϬ
Ϯ͕ϰϳϲ͕ϮϬϬ
ϵϳϮ͕ϯϬϬ
ϰ͕ϵϱϳ͕ϲϬϬ
Ψϵ͕ϯϯϲ͕ϲϬϬ
ϯ͕ϴϴϴ͕ϭϬϬ
ϭϬϭ͕ϯϬϬ
;ϭϬϭ͕ϯϬϬͿ
ΨϬ
ϭϬ͕ϬϬϬ
ϱϬϬ͕ϬϬϬ
ΨϱϭϬ͕ϬϬϬ
ϭϲ͕ϰϲϭ͕ϴϬϬ
ϳ͕ϱϰϱ͕ϱϬϬ
ΨϮϰ͕ϬϬϳ͕ϯϬϬ
ϭϱϬ͕ϬϬϬ
Ϯ͕ϬϬϬ
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 dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů


/ƚĞŵEĂŵĞ
,͘͘ϭϳϴ͕,ĞĂůƚŚĂƌĞŚĂƌŐĞƐ
,͘͘ϮϬϯ͕,ŽŵĞůĞƐƐ^ŚĞůƚĞƌ&ƵŶĚŝŶŐZĞǀŝƐŝŽŶƐ
,͘͘ϮϬϯ͕,ŽŵĞůĞƐƐ^ŚĞůƚĞƌ&ƵŶĚŝŶŐZĞǀŝƐŝŽŶƐ

ŐĞŶĐǇEĂŵĞ
,ĞĂůƚŚ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

,͘͘ϮϴϬ͕ƉƉƌĞŶƚŝĐĞƐŚŝƉKƉƉŽƌƚƵŶŝƚǇǁĂƌĞŶĞƐƐ
,͘͘ϯϰϰ͕^ƚƵĚĞŶƚƐƚŚŵĂZĞůŝĞĨŵĞŶĚŵĞŶƚƐ
,͘͘ϯϲϲ͕,ĞĂůƚŚĂƌĞŵĞŶĚŵĞŶƚƐ
,͘͘ϯϲϲ͕,ĞĂůƚŚĂƌĞŵĞŶĚŵĞŶƚƐ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

,͘͘ϯϳϯ͕^ĂĨĞhdŵĞŶĚŵĞŶƚƐ
,͘͘ϯϳϱ͕^ĐŚŽŽůŵƉůŽǇĞĞĂĐŬŐƌŽƵŶĚŚĞĐŬƐ
,͘͘ϯϵϮ͕dĞůĞŵĞĚŝĐŝŶĞZĞŝŵďƵƌƐĞŵĞŶƚ
,͘͘ϯϵϮ͕dĞůĞŵĞĚŝĐŝŶĞZĞŝŵďƵƌƐĞŵĞŶƚ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

,͘͘ϯϵϯ͕^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
,͘͘ϯϵϯ͕^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
,͘͘ϯϵϯ͕^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

,͘͘ϰϯϬ͕WƌŽŚŝďŝƚŝŽŶŽĨ'ĞŶŝƚĂůDƵƚŝůĂƚŝŽŶ
,͘:͘Z͘Ϯϴ͕dƌĂŶƐŝƚŝŽŶ/&ZĞƐŝĚĞŶƚƐƚŽŽŵŵƵŶŝƚǇ
,͘:͘Z͘Ϯϴ͕dƌĂŶƐŝƚŝŽŶ/&ZĞƐŝĚĞŶƚƐƚŽŽŵŵƵŶŝƚǇ
,͘:͘Z͘Ϯϴ͕dƌĂŶƐŝƚŝŽŶ/&ZĞƐŝĚĞŶƚƐƚŽŽŵŵƵŶŝƚǇ
,͘:͘Z͘Ϯϴ͕dƌĂŶƐŝƚŝŽŶ/&ZĞƐŝĚĞŶƚƐƚŽŽŵŵƵŶŝƚǇ
,͘:͘Z͘Ϯϴ͕dƌĂŶƐŝƚŝŽŶ/&ZĞƐŝĚĞŶƚƐƚŽŽŵŵƵŶŝƚǇ
,͘:͘Z͘Ϯϴ͕dƌĂŶƐŝƚŝŽŶ/&ZĞƐŝĚĞŶƚƐƚŽŽŵŵƵŶŝƚǇ
,͘:͘Z͘Ϯϴ͕dƌĂŶƐŝƚŝŽŶ/&ZĞƐŝĚĞŶƚƐƚŽŽŵŵƵŶŝƚǇ
,͘:͘Z͘Ϯϴ͕dƌĂŶƐŝƚŝŽŶ/&ZĞƐŝĚĞŶƚƐƚŽŽŵŵƵŶŝƚǇ
,͘:͘Z͘Ϯϴ͕dƌĂŶƐŝƚŝŽŶ/&ZĞƐŝĚĞŶƚƐƚŽŽŵŵƵŶŝƚǇ
,͘:͘Z͘Ϯϴ͕dƌĂŶƐŝƚŝŽŶ/&ZĞƐŝĚĞŶƚƐƚŽŽŵŵƵŶŝƚǇ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲ/Ŷ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲ/Ŷ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲ/Ŷ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲ/Ŷ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲ/Ŷ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲKƵƚ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲKƵƚ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲKƵƚ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲKƵƚ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

,ĞůƉϮϰDŽƌĞŚŝůĚƌĞŶtŝƚŚ,ĞĂƌŝŶŐŝĚƐ
,ŝŐŚĞƌĚƵĐĂƚŝŽŶ'ƌĂŶƚƐĨŽƌ^ĐŚŽŽů^ĂĨĞƚǇ
,ŽŵĞ,ĞĂůƚŚĂƌĞ^ĞƌǀŝĐĞƐ
,ŽŵĞ,ĞĂůƚŚĂƌĞ^ĞƌǀŝĐĞƐ
,ŽŵĞ,ĞĂůƚŚĂƌĞ^ĞƌǀŝĐĞƐ
,ŽŵĞ,ĞĂůƚŚĂƌĞ^ĞƌǀŝĐĞƐ

,ĞĂůƚŚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ



,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚŚĂŶŐĞƐ
,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚŚĂŶŐĞƐ

,ĞĂůƚŚ
,ĞĂůƚŚ



,ŽŵĞůĞƐƐ^ŚĞůƚĞƌŝƚŝĞƐDŝƚŝŐĂƚŝŽŶZƐƚĐĐƚ

tŽƌŬĨŽƌĐĞ^ǀĐƐ

























>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
ǆĞĐŝƌKƉƐ
^͘͘ϯ
ϭϳϵ 'ĞŶĞƌĂů
,
^͘͘ϯ
ϮϭϮ ZĞƐƚƌŝĐƚĞĚ
,
^͘͘ϯ
ϮϭϮ ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕,͘͘ϮϬϯ͕,ŽŵĞůĞƐƐ^ŚĞůƚĞƌ&ƵŶĚŝŶŐZĞǀŝƐŝŽŶƐ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘ϯ
Ϯϭϱ 'ĞŶĞƌĂů
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘ϯ
ϭϳϲ 'ĞŶĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϴϳ &ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϴϳ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕,͘͘ϯϲϲ͕,ĞĂůƚŚĂƌĞŵĞŶĚŵĞŶƚƐ
^ƵďďDĞŶƚ,ůƚŚ
,͘͘ϯϳϯ
Ϯ
'ĞŶĞƌĂů
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϯ
ϭϴϮ 'ĞŶĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϴϴ &ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϴϴ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϯϵϮ͕dĞůĞŵĞĚŝĐŝŶĞZĞŝŵďƵƌƐĞŵĞŶƚ
^ƵďďDĞŶƚ,ůƚŚ
,͘͘ϯϵϯ
ϯ
ZĞƐƚƌŝĐƚĞĚ
^ƵďďDĞŶƚ,ůƚŚ
,͘͘ϯϵϯ
ϰ
ZĞƐƚƌŝĐƚĞĚ
^ƵďďDĞŶƚ,ůƚŚ
,͘͘ϯϵϯ
ϱ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕,͘͘ϯϵϯ͕^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘ϯ
ϭϳϳ 'ĞŶĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϴϵ &ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϴϵ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϱ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϱ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϱ 'ĞŶĞƌĂůϭǆ
^͘͘ϯ
ϮϬϯ 'ĞŶĞƌĂů
KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝ
^͘͘ϯ
ϮϬϯ dƌĂŶƐĨĞƌ
KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝ
^ǀĐƐWƉůŝƐĂď
^͘͘ϯ
ϮϬϲ 'ĞŶĞƌĂů
^ǀĐƐWƉůŝƐĂď
^͘͘ϯ
ϮϬϲ 'ĞŶĞƌĂůϭǆ
^ǀĐƐWƉůŝƐĂď
^͘͘ϯ
ϮϬϲ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕,͘:͘Z͘Ϯϴ͕dƌĂŶƐŝƚŝŽŶ/&ZĞƐŝĚĞŶƚƐƚŽŽŵŵƵŶŝƚǇ
ǆĞĐŝƌKƉƐ
^͘͘Ϯ
ϭϴϱ &ĞĚĞƌĂů
ǆĞĐŝƌKƉƐ
^͘͘Ϯ
ϭϴϱ 'ĞŶĞƌĂů
ǆĞĐŝƌKƉƐ
^͘͘Ϯ
ϭϴϱ dƌĂŶƐĨĞƌ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ 'ĞŶĞƌĂů
tŬĨĐ&ŝŶƐƐŝƐƚ
^͘͘Ϯ
ϭϴϵ &ĞĚĞƌĂů
^ƵďƚŽƚĂů͕,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲ/Ŷ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϭϴϲ &ĞĚĞƌĂů
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϭϴϲ 'ĞŶĞƌĂů
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϭϴϲ dƌĂŶƐĨĞƌ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲKƵƚ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϭϴϲ ZĞƐƚƌŝĐƚĞĚ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘ϳ
ϳϰ
'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϯ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϯ 'ĞŶĞƌĂů
ŐŝŶŐĚƵůƚ^ǀĐƐ
^͘͘ϯ
ϮϬϭ 'ĞŶĞƌĂů
ŐŝŶŐĚƵůƚ^ǀĐƐ
^͘͘ϯ
ϮϬϭ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕,ŽŵĞ,ĞĂůƚŚĂƌĞ^ĞƌǀŝĐĞƐ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϳ
ϲϬ
'ĞŶĞƌĂů
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϳ
ϲϬ
ZĞƐƚƌŝĐƚĞĚ
^ƵďƚŽƚĂů͕,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚŚĂŶŐĞƐ
,
^͘͘Ϯ
ϭϵϴ ZĞƐƚƌŝĐƚĞĚ

ŵŽƵŶƚ
Ϯ͕ϬϬϬ
;ϭϵϴ͕ϮϬϬͿ
ϭϬϭ͕ϯϬϬ
;Ψϵϲ͕ϵϬϬͿ
ϭϮϴ͕ϴϬϬ
ϱ͕ϰϬϬ
;ϰϬϬͿ
;ϰϬϬͿ
;ΨϴϬϬͿ
;ϱϬϬ͕ϬϬϬͿ
;ϭ͕ϴϬϬͿ
ϵϬϬ
ϵϬϬ
Ψϭ͕ϴϬϬ
ϰϬ͕ϬϬϬ
Ϯϳϱ͕ϬϬϬ
Ϯϴϱ͕ϬϬϬ
ΨϲϬϬ͕ϬϬϬ
ϲ͕ϴϬϬ
ϵϳ͕ϬϬϬ
ϵϳ͕ϬϬϬ
;Ϯ͕ϭϱϴ͕ϳϬϬͿ
;ϭ͕ϱϯϴ͕ϬϬϬͿ
ϰϵϲ͕ϬϬϬ
ϭϭϲ͕ϬϬϬ
ϳϴ͕ϬϬϬ
ϴ͕ϲϰϵ͕ϬϬϬ
;ϰ͕Ϯϯϭ͕ϬϬϬͿ
ϴ͕ϴϲϯ͕ϲϬϬ
ΨϭϬ͕ϰϲϴ͕ϵϬϬ
ϭϳϲ͕ϭϬϬ
Ϯϲϱ͕ϳϬϬ
ϴϬ͕ϬϬϬ
ϯϳ͕ϬϬϬ
ϮϬϮ͕ϱϬϬ
Ψϳϲϭ͕ϯϬϬ
;ϯϳϴ͕ϲϬϬͿ
;ϯϬϮ͕ϳϬϬͿ
;ϴϬ͕ϬϬϬͿ
;Ϯϵϴ͕ϬϬϬͿ
;Ψϭ͕Ϭϱϵ͕ϯϬϬͿ
ϭϵϭ͕ϲϬϬ
ϱϬϬ͕ϬϬϬ
Ϯ͕ϱϲϵ͕ϳϬϬ
ϭ͕ϭϳϳ͕ϴϬϬ
ϯϮϮ͕ϮϬϬ
;ϯϮϮ͕ϮϬϬͿ
Ψϯ͕ϳϰϳ͕ϱϬϬ
ϱϮϬ͕ϬϬϬ
;ϱϮϬ͕ϬϬϬͿ
ΨϬ
ϱ͕ϱϬϬ͕ϬϬϬ
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/ƚĞŵEĂŵĞ
/ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇ
/ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇ
/ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇ
/ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇ
/ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇ
/ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇ
/ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇ
/ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇ

ŐĞŶĐǇEĂŵĞ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

/ŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂůWŽǀĞƌƚǇ'ƌĂŶƚƐ
>ŽǁĞƌƌĞŵĂƚŝŽŶ&ĞĞĨŽƌDĞĚŝĐĂůǆĂŵŝŶĞƌ
>ŽǁĞƌƌĞŵĂƚŝŽŶ&ĞĞĨŽƌDĞĚŝĐĂůǆĂŵŝŶĞƌ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
,ĞĂůƚŚ
,ĞĂůƚŚ

DĂůŝŚĞŚ&ƌĞĞůŝŶŝĐ
DĂƚĞƌŶĂůDĞŶƚĂů,ĞĂůƚŚ^ƵƉƉŽƌƚ
DĞĚŝĐĂŝĚK&ƵŶĚŝŶŐ
DĞĚŝĐĂŝĚĂƐĞůŽĂĚ͕/ŶĨůĂƚŝŽŶ͕WƌŽŐƌĂŵŚĂŶŐĞƐ
DĞĚŝĐĂŝĚĂƐĞůŽĂĚ͕/ŶĨůĂƚŝŽŶ͕WƌŽŐƌĂŵŚĂŶŐĞƐ
DĞĚŝĐĂŝĚĂƐĞůŽĂĚ͕/ŶĨůĂƚŝŽŶ͕WƌŽŐƌĂŵŚĂŶŐĞƐ
DĞĚŝĐĂŝĚĂƐĞůŽĂĚ͕/ŶĨůĂƚŝŽŶ͕WƌŽŐƌĂŵŚĂŶŐĞƐ
DĞĚŝĐĂŝĚĂƐĞůŽĂĚ͕/ŶĨůĂƚŝŽŶ͕WƌŽŐƌĂŵŚĂŶŐĞƐ
DĞĚŝĐĂŝĚĂƐĞůŽĂĚ͕/ŶĨůĂƚŝŽŶ͕WƌŽŐƌĂŵŚĂŶŐĞƐ
DĞĚŝĐĂŝĚĂƐĞůŽĂĚ͕/ŶĨůĂƚŝŽŶ͕WƌŽŐƌĂŵŚĂŶŐĞƐ
DĞĚŝĐĂŝĚĂƐĞůŽĂĚ͕/ŶĨůĂƚŝŽŶ͕WƌŽŐƌĂŵŚĂŶŐĞƐ
DĞĚŝĐĂŝĚĂƐĞůŽĂĚ͕/ŶĨůĂƚŝŽŶ͕WƌŽŐƌĂŵŚĂŶŐĞƐ
DĞĚŝĐĂŝĚĂƐĞůŽĂĚ͕/ŶĨůĂƚŝŽŶ͕WƌŽŐƌĂŵŚĂŶŐĞƐ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

DĞĚŝĐĂŝĚDĂŶĂŐĞĚĂƌĞϭ͘ϬйZĂƚĞ/ŶĐƌĞĂƐĞ
DĞĚŝĐĂŝĚDĂŶĂŐĞĚĂƌĞϭ͘ϬйZĂƚĞ/ŶĐƌĞĂƐĞ

,ĞĂůƚŚ
,ĞĂůƚŚ

DĞĚŝĐĂƚŝŽŶƐƐŝƐƚĞĚdƌĞĂƚŵĞŶƚ
DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ
DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ
DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ
DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ
DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ
DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

EƵƌƐŝŶŐĂƌĞZĞƐƚƌŝĐƚĞĚ&ƵŶĚ/ŶĐƌĞĂƐĞ
EƵƌƐŝŶŐĂƌĞZĞƐƚƌŝĐƚĞĚ&ƵŶĚ/ŶĐƌĞĂƐĞ
EƵƌƐŝŶŐĂƌĞZĞƐƚƌŝĐƚĞĚ&ƵŶĚ/ŶĐƌĞĂƐĞ
EƵƌƐŝŶŐĂƌĞZĞƐƚƌŝĐƚĞĚ&ƵŶĚ/ŶĐƌĞĂƐĞ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶ^ƚĂĨĨ
KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶ^ƚĂĨĨ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
















>ĂŶƚĞƌŶ,ŽƵƐĞ,ŽŵĞůĞƐƐ^ŚĞůƚĞƌ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞ͗ŝŐŶŝƚǇŽĨtŽƌŬ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞ͗^ŽďĞƌ>ŝǀŝŶŐWƌŽŐƌĂŵ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞ͗ĞŚĂǀŝŽƌĂů,ĞĂůƚŚ^ĞƌǀŝĐĞƐ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
WĂŵĞůĂƚŬŝŶƐŽŶĐĐŽƵŶƚͲ,ŽŵĞůĞƐƐĂƐĞDŐŵƚ tŽƌŬĨŽƌĐĞ^ǀĐƐ
WƌŝŵĂƌǇĂƌĞ'ƌĂŶƚƐ
,ĞĂůƚŚ
YƵŝĐŬĞƌdĞƐƚƐĨŽƌƌƵŐͲĨĂĐŝůŝƚĂƚĞĚ^ĞǆƵĂůƐƐĂƵůƚ ,ĞĂůƚŚ
ZĞďĂƚĞƐĨŽƌ/ŶũĞĐƚĂďůĞWƐǇĐŚŽƚŝĐDĞĚŝĐĂƚŝŽŶƐ
,ĞĂůƚŚ
ZĞďĂƚĞƐĨŽƌ/ŶũĞĐƚĂďůĞWƐǇĐŚŽƚŝĐDĞĚŝĐĂƚŝŽŶƐ
,ĞĂůƚŚ



>ŝŶĞ/ƚĞŵEĂŵĞ
ŚŝůĚ&ĂŵŝůǇ^ǀĐ
ŚŝůĚ&ĂŵŝůǇ^ǀĐ
ǆĞĐŝƌKƉƐ
ǆĞĐŝƌKƉƐ
^ƵďďDĞŶƚ,ůƚŚ
^ƵďďDĞŶƚ,ůƚŚ
^ǀĐƐWƉůŝƐĂď
^ǀĐƐWƉůŝƐĂď

ŝůů
/ƚĞŵη
&ƵŶĚ
^͘͘Ϯ
ϭϵϭ 'ĞŶĞƌĂů
^͘͘Ϯ
ϭϵϭ dƌĂŶƐĨĞƌ
^͘͘Ϯ
ϭϵϮ 'ĞŶĞƌĂů
^͘͘Ϯ
ϭϵϮ dƌĂŶƐĨĞƌ
^͘͘Ϯ
ϭϵϲ 'ĞŶĞƌĂů
^͘͘Ϯ
ϭϵϲ dƌĂŶƐĨĞƌ
^͘͘Ϯ
ϭϵϱ 'ĞŶĞƌĂů
^͘͘Ϯ
ϭϵϱ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕/ŶƚĞŐƌĂƚĞĚ^ĞƌǀŝĐĞĞůŝǀĞƌǇ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ 'ĞŶĞƌĂůϭǆ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘Ϯ
ϭϴϰ ĞĚ͘ƌĞĚŝƚ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘Ϯ
ϭϴϰ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕>ŽǁĞƌƌĞŵĂƚŝŽŶ&ĞĞĨŽƌDĞĚŝĐĂůǆĂŵŝŶĞƌ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϭϴϲ 'ĞŶĞƌĂů
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϭϴϲ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ ZĞƐƚƌŝĐƚĞĚϭǆ
,/W
^͘͘Ϯ
ϭϴϯ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ 'ĞŶĞƌĂůϭǆ
ŐŝŶŐĚƵůƚ^ǀĐƐ
^͘͘Ϯ
ϭϵϬ 'ĞŶĞƌĂů
ŚŝůĚ&ĂŵŝůǇ^ǀĐ
^͘͘Ϯ
ϭϵϭ &ĞĚĞƌĂů
ŚŝůĚ&ĂŵŝůǇ^ǀĐ
^͘͘Ϯ
ϭϵϭ 'ĞŶĞƌĂů
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϭϵϲ 'ĞŶĞƌĂů
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϭϵϲ dƌĂŶƐĨĞƌ
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ 'ĞŶĞƌĂů
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕DĞĚŝĐĂŝĚĂƐĞůŽĂĚ͕/ŶĨůĂƚŝŽŶ͕WƌŽŐƌĂŵŚĂŶŐĞƐ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕DĞĚŝĐĂŝĚDĂŶĂŐĞĚĂƌĞϭ͘ϬйZĂƚĞ/ŶĐƌĞĂƐĞ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϭϵϲ 'ĞŶĞƌĂůϭǆ
KĨĨŝĐĞŽĨŚŝůĚĂƌĞ
^͘͘Ϯ
ϭϵϵ 'ĞŶĞƌĂů
KĨĨŝĐĞŽĨŚŝůĚĂƌĞ
^͘͘ϯ
Ϯϭϯ 'ĞŶĞƌĂů
KĨĨŝĐĞŽĨŚŝůĚĂƌĞ
^͘͘ϯ
Ϯϭϯ 'ĞŶĞƌĂůϭǆ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ 'ĞŶĞƌĂů
KƉƐĂŶĚWŽůŝĐǇ
^͘͘ϯ
Ϯϭϰ 'ĞŶĞƌĂů
KƉƐĂŶĚWŽůŝĐǇ
^͘͘ϯ
Ϯϭϰ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϴϲ 'ĞŶĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϴϲ ^Ɖ͘ZĞǀĞŶƵĞ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϯ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϯ ^Ɖ͘ZĞǀĞŶƵĞ
^ƵďƚŽƚĂů͕EƵƌƐŝŶŐĂƌĞZĞƐƚƌŝĐƚĞĚ&ƵŶĚ/ŶĐƌĞĂƐĞ
KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝ
^͘͘Ϯ
ϭϵϯ 'ĞŶĞƌĂů
^͘͘Ϯ
ϭϵϯ dƌĂŶƐĨĞƌ
KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝ
^ƵďƚŽƚĂů͕KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶ^ƚĂĨĨ
,
^͘͘ϯ
Ϯϭϭ 'ĞŶĞƌĂůϭǆ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ 'ĞŶĞƌĂů
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϭϵϲ 'ĞŶĞƌĂůϭǆ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϭϵϲ 'ĞŶĞƌĂůϭǆ
,
^͘͘Ϯ
ϭϵϴ ZĞƐƚƌŝĐƚĞĚ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϭϴϲ 'ĞŶĞƌĂů
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘Ϯ
ϭϴϰ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ZĞďĂƚĞƐĨŽƌ/ŶũĞĐƚĂďůĞWƐǇĐŚŽƚŝĐDĞĚŝĐĂƚŝŽŶƐ

ŵŽƵŶƚ
;ϱϵϯ͕ϴϬϬͿ
ϱϵϯ͕ϴϬϬ
Ϯ͕ϱϭϱ͕ϯϬϬ
;Ϯ͕ϱϭϱ͕ϯϬϬͿ
;ϭϮϰ͕ϭϬϬͿ
ϭϮϰ͕ϭϬϬ
;ϴϲϵ͕ϭϬϬͿ
ϴϲϵ͕ϭϬϬ
ΨϬ
ϰϱϰ͕ϯϬϬ
;ϰϯϱ͕ϬϬϬͿ
ϰϯϱ͕ϬϬϬ
ΨϬ
;ϱϬ͕ϬϬϬͿ
ϮϮϬ͕ϬϬϬ
Ϯ͕ϱϬϯ͕ϵϬϬ
;ϯϲϵ͕ϭϬϬͿ
ϲ͕ϰϮϴ͕ϯϬϬ
;Ϯ͕ϯϱϲ͕ϬϬϬͿ
ϲϮ͕ϯϬϬ
;ϯϬϬ͕ϲϬϬͿ
ϱϰϵ͕ϰϬϬ
ϮϰϬ͕ϯϬϬ
;ϮϰϬ͕ϯϬϬͿ
ϰ͕ϱϲϮ͕ϯϬϬ
;ϰ͕ϱϲϮ͕ϯϬϬͿ
Ψϰ͕Ϭϭϰ͕ϯϬϬ
ϱ͕ϰϱϳ͕ϲϬϬ
Ϯ͕ϱϬϬ͕ϬϬϬ
Ψϳ͕ϵϱϳ͕ϲϬϬ
ϳϱϬ͕ϬϬϬ
;ϮϬϮ͕ϲϬϬͿ
;ϭ͕ϵϬϬͿ
;ϲϬϬͿ
ϮϬϮ͕ϲϬϬ
ϭ͕ϵϬϬ
ϲϬϬ
ΨϬ
;ϳϭ͕ϴϬϬͿ
ϳϭ͕ϴϬϬ
ϱ͕Ϭϲϭ͕ϱϬϬ
Ϯ͕ϯϮϬ͕ϬϬϬ
Ψϳ͕ϯϴϭ͕ϱϬϬ
ϳϵ͕ϯϬϬ
ϱϬ͕ϳϬϬ
ΨϭϯϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϯϴϬ͕ϬϬϬ
ϭ͕ϮϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϵϬϬ͕ϬϬϬ
ϳϱϬ͕ϬϬϬ
ϭϬϱ͕ϴϬϬ
;ϭ͕ϱϬϬ͕ϬϬϬͿ
;ϳϬϬ͕ϬϬϬͿ
;ΨϮ͕ϮϬϬ͕ϬϬϬͿ
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/ƚĞŵEĂŵĞ
ZĞĐŽǀĞƌŽƐƚƐĨƌŽŵƵŝůĚŝŶŐ>ĞĂƐĞŶĚŝŶŐ
ZĞĐŽǀĞƌŽƐƚƐĨƌŽŵƵŝůĚŝŶŐ>ĞĂƐĞŶĚŝŶŐ

ŐĞŶĐǇEĂŵĞ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

ZĞĐŽǀĞƌ^ƚĂƚĞ,ŽƐƉŝƚĂů&ƵŶĚƐĨŽƌůŽƐĞĚhŶŝƚ
ZĞƋƵŝƌĞϵϬĂǇ'ĞŶĞƌŝĐƌƵŐ^ƵƉƉůǇŝŶDĞĚŝĐĂŝĚ
ZĞƋƵŝƌĞϵϬĂǇ'ĞŶĞƌŝĐƌƵŐ^ƵƉƉůǇŝŶDĞĚŝĐĂŝĚ
ZĞƋƵŝƌĞϵϬĂǇ'ĞŶĞƌŝĐƌƵŐ^ƵƉƉůǇŝŶDĞĚŝĐĂŝĚ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚŚĂŶŐĞƐͲ,ĞĂůƚŚ
^͘͘ϭϭ͕DĞĚŝĐĂŝĚĞŶƚĂůŽǀĞƌĂŐĞŵĞŶĚŵĞŶƚƐ
^͘͘ϭϭ͕DĞĚŝĐĂŝĚĞŶƚĂůŽǀĞƌĂŐĞŵĞŶĚŵĞŶƚƐ
^͘͘ϭϭ͕DĞĚŝĐĂŝĚĞŶƚĂůŽǀĞƌĂŐĞŵĞŶĚŵĞŶƚƐ
^͘͘ϭϭ͕DĞĚŝĐĂŝĚĞŶƚĂůŽǀĞƌĂŐĞŵĞŶĚŵĞŶƚƐ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

^͘͘ϯϬ͕ŶĞƐƚŚĞƐŝĂĂŶĚ^ĞĚĂƚŝŽŶWƌŽǀŝƐŝŽŶƐZĞĂƵƚ ,ĞĂůƚŚ
^͘͘ϯϵ͕ƐƐŝƐƚĞĚKƵƚƉĂƚŝĞŶƚdƌĞĂƚŵĞŶƚ
,ĞĂůƚŚ
^͘͘ϯϵ͕ƐƐŝƐƚĞĚKƵƚƉĂƚŝĞŶƚdƌĞĂƚŵĞŶƚ
,ĞĂůƚŚ
^͘͘ϯϵ͕ƐƐŝƐƚĞĚKƵƚƉĂƚŝĞŶƚdƌĞĂƚŵĞŶƚ
,ĞĂůƚŚ
^͘͘ϳϰ͕ŝƌŵďƵůĂŶĐĞZĞǀŝƐŝŽŶƐ
^͘͘ϴϱ͕^ĞĐƵƌĞdƌĂŶƐƉŽƌƚĞƐŝŐŶĂƚŝŽŶ
^͘͘ϴϱ͕^ĞĐƵƌĞdƌĂŶƐƉŽƌƚĞƐŝŐŶĂƚŝŽŶ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

^͘͘ϭϬϲ͕DĞŶƚĂů,ĞĂůƚŚ^ĞƌǀŝĐĞƐŝŶ^ĐŚŽŽůƐ
^͘͘ϭϬϲ͕DĞŶƚĂů,ĞĂůƚŚ^ĞƌǀŝĐĞƐŝŶ^ĐŚŽŽůƐ
^͘͘ϭϬϲ͕DĞŶƚĂů,ĞĂůƚŚ^ĞƌǀŝĐĞƐŝŶ^ĐŚŽŽůƐ
^͘͘ϭϬϲ͕DĞŶƚĂů,ĞĂůƚŚ^ĞƌǀŝĐĞƐŝŶ^ĐŚŽŽůƐ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

^͘͘ϭϰϯ͕WƵďůŝĐĚƵĐĂƚŝŽŶsŝƐŝŽŶ^ĐƌĞĞŶŝŶŐ
^͘͘ϭϰϯ͕WƵďůŝĐĚƵĐĂƚŝŽŶsŝƐŝŽŶ^ĐƌĞĞŶŝŶŐ

,ĞĂůƚŚ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

^͘͘ϭϲϲ͕^ĐŚŽŽůZĞĂĚŝŶĞƐƐ
^͘͘Ϯϯϳ͕ĂƌĞŐŝǀĞƌŽŵƉĞŶƐĂƚŝŽŶŵĞŶĚŵĞŶƚƐ
^͘͘Ϯϯϳ͕ĂƌĞŐŝǀĞƌŽŵƉĞŶƐĂƚŝŽŶŵĞŶĚŵĞŶƚƐ
^͘͘Ϯϯϳ͕ĂƌĞŐŝǀĞƌŽŵƉĞŶƐĂƚŝŽŶŵĞŶĚŵĞŶƚƐ
^͘͘Ϯϯϳ͕ĂƌĞŐŝǀĞƌŽŵƉĞŶƐĂƚŝŽŶŵĞŶĚŵĞŶƚƐ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ




















>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
ŚŝůĚ&ĂŵŝůǇ^ǀĐ
^͘͘Ϯ
ϭϵϭ &ĞĚĞƌĂů
ŚŝůĚ&ĂŵŝůǇ^ǀĐ
^͘͘Ϯ
ϭϵϭ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ZĞĐŽǀĞƌŽƐƚƐĨƌŽŵƵŝůĚŝŶŐ>ĞĂƐĞŶĚŝŶŐ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϭϵϲ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ZĞƋƵŝƌĞϵϬĂǇ'ĞŶĞƌŝĐƌƵŐ^ƵƉƉůǇŝŶDĞĚŝĐĂŝĚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ ^Ɖ͘ZĞǀĞŶƵĞ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϵϬ ĞĚ͘ƌĞĚŝƚ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϵϬ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϲ ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϲ &ĞĚĞƌĂů
^ƵďƚŽƚĂů͕^͘͘ϭϭ͕DĞĚŝĐĂŝĚĞŶƚĂůŽǀĞƌĂŐĞŵĞŶĚŵĞŶƚƐ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϯ
ϭϴϯ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϳ ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϳ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϳ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕^͘͘ϯϵ͕ƐƐŝƐƚĞĚKƵƚƉĂƚŝĞŶƚdƌĞĂƚŵĞŶƚ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϯ
ϭϴϰ 'ĞŶĞƌĂů
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϯ
ϭϴϱ ĞĚ͘ƌĞĚŝƚ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘ϯ
ϮϬϵ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕^͘͘ϴϱ͕^ĞĐƵƌĞdƌĂŶƐƉŽƌƚĞƐŝŐŶĂƚŝŽŶ
,/W
^͘͘ϯ
ϭϳϰ 'ĞŶĞƌĂů
,/W
^͘͘ϯ
ϭϳϰ 'ĞŶĞƌĂůϭǆ
,/W
^͘͘ϯ
ϭϳϰ ZĞƐƚƌŝĐƚĞĚϭǆ
,/W
^͘͘ϵϲ
ϯ
'ĞŶĞƌĂůϭǆ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϵϭ ĞĚ͘ƌĞĚŝƚ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϵϭ &ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϵϭ ^Ɖ͘ZĞǀĞŶƵĞ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϴ ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϴ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϴ 'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϴ ZĞƐƚƌŝĐƚĞĚϭǆ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϴ ^Ɖ͘ZĞǀĞŶƵĞ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϵϲ
ϰ
ZĞƐƚƌŝĐƚĞĚϭǆ
ZĞĐŽǀĞƌǇ^ǀĐƐ
^͘͘ϯ
ϮϬϰ ^Ɖ͘ZĞǀĞŶƵĞ
ZĞĐŽǀĞƌǇ^ǀĐƐ
^͘͘ϯ
ϮϬϰ dƌĂŶƐĨĞƌ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘ϯ
ϮϭϬ 'ĞŶĞƌĂů
KƉƐĂŶĚWŽůŝĐǇ
^͘͘ϯ
Ϯϭϲ ^Ɖ͘ZĞǀĞŶƵĞ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘ϯ
Ϯϭϲ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϵϮ ĞĚ͘ƌĞĚŝƚ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϭϵϮ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϵ ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϵ &ĞĚĞƌĂů
^ƵďƚŽƚĂů͕^͘͘ϭϬϲ͕DĞŶƚĂů,ĞĂůƚŚ^ĞƌǀŝĐĞƐŝŶ^ĐŚŽŽůƐ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘ϯ
ϭϳϴ 'ĞŶĞƌĂů
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘ϯ
Ϯϭϳ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕^͘͘ϭϰϯ͕WƵďůŝĐĚƵĐĂƚŝŽŶsŝƐŝŽŶ^ĐƌĞĞŶŝŶŐ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘ϭϲϲ
ϭ
'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϮϬϬ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϮϬϬ 'ĞŶĞƌĂůϭǆ
^ǀĐƐWƉůŝƐĂď
^͘͘ϯ
ϮϬϳ &ĞĚĞƌĂů
^ǀĐƐWƉůŝƐĂď
^͘͘ϯ
ϮϬϳ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘Ϯϯϳ͕ĂƌĞŐŝǀĞƌŽŵƉĞŶƐĂƚŝŽŶŵĞŶĚŵĞŶƚƐ

ŵŽƵŶƚ
;ϴ͕ϬϬϬͿ
;ϲϭ͕ϬϬϬͿ
;Ψϲϵ͕ϬϬϬͿ
;ϳϳ͕ϮϬϬͿ
;ϲϱϬ͕ϬϬϬͿ
;ϰϱϬ͕ϬϬϬͿ
ϭϱϬ͕ϬϬϬ
;ΨϵϱϬ͕ϬϬϬͿ
ϭ͕Ϯϴϰ͕ϱϬϬ
ϰϴ͕ϬϬϬ
ϲϰ͕ϬϬϬ
ϭ͕ϬϴϬ͕ϱϬϬ
Ϯ͕ϯϲϲ͕ϱϬϬ
Ψϯ͕ϱϱϵ͕ϬϬϬ
ϰϯ͕ϴϬϬ
ϮϬ͕ϮϬϬ
ϵϰ͕ϳϬϬ
ϱ͕ϲϬϬ
ΨϭϮϬ͕ϱϬϬ
ϯ͕ϱϬϬ
ϭϮ͕ϱϬϬ
ϯ͕ϰϬϬ
Ψϭϱ͕ϵϬϬ
;ϮϵϮ͕ϵϬϬͿ
ϰϰϬ͕ϵϬϬ
;ϮϵϮ͕ϵϬϬͿ
;ϭϴ͕ϲϲϯ͕ϵϬϬͿ
;ϱϱϬ͕ϬϬϬͿ
Ϯ͕ϰϭϱ͕ϬϬϬ
ϭ͕ϲϱϬ͕ϮϬϬ
;ϱ͕ϱϬϬ͕ϬϬϬͿ
ϭϴϯ͕ϰϮϭ͕ϱϬϬ
ϭ͕Ϭϰϴ͕ϮϬϬ
ϮϵϮ͕ϵϬϬ
ϵϰ͕ϳϭϮ͕ϬϬϬ
ϭϲ͕ϴϬϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
;ϯ͕Ϯϱϲ͕ϴϬϬͿ
;ϰϰ͕ϰϬϬͿ
;ϭϰϬ͕ϬϬϬͿ
ΨϮϳϮ͕ϭϯϵ͕ϴϬϬ
ϮϬϬ
ϮϬϬ
ϭϭ͕ϬϬϬ
Ϯϱ͕ϬϬϬ
Ψϯϲ͕ϰϬϬ
ϯϮ͕ϬϬϬ
;ϯϮ͕ϮϬϬͿ
;ΨϮϬϬͿ
ϲ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϭϬϬ
ϭ͕ϭϬϬ
ϭ͕ϭϬϬ
ϭ͕ϭϬϬ
Ψϰ͕ϰϬϬ
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^ĂĨĞ,ĂǀĞŶ
^ĂĨĞ,ĂǀĞŶ

/ƚĞŵEĂŵĞ

ŐĞŶĐǇEĂŵĞ
,ĞĂůƚŚ
,ĞĂůƚŚ

>ŝŶĞ/ƚĞŵEĂŵĞ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
ŝƐĞĂƐĞƚƌůWƌǀ

ŝůů
^͘͘Ϯ
^͘͘Ϯ

tŽƌŬĨŽƌĐĞ^ǀĐƐ

/ƚĞŵη
&ƵŶĚ
ϭϴϲ 'ĞŶĞƌĂů
ϭϴϰ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕^ĂĨĞ,ĂǀĞŶ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ ZĞƐƚƌŝĐƚĞĚϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϭϵϳ ZĞƐƚƌŝĐƚĞĚϭǆ
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘Ϯ
ϮϬϭ ZĞƐƚƌŝĐƚĞĚϭǆ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ ZĞƐƚƌŝĐƚĞĚϭǆ
hŶĞŵƉůŽǇ/ŶƐƵƌ
^͘͘Ϯ
ϮϬϮ ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕^ƉĞĐŝĂůĚŵŝŶŝƐƚƌĂƚŝǀĞǆƉĞŶƐĞĐĐŽƵŶƚĚŵŝŶ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ ZĞƐƚƌŝĐƚĞĚϭǆ
,
^͘͘ϯ
Ϯϭϭ 'ĞŶĞƌĂůϭǆ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ ZĞƐƚƌŝĐƚĞĚϭǆ
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϭϵϱ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕dƌĂŶƐŝƚŝŽŶWƌŽŐƌĂŵ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϭϵϳ ŶƚĞƌƉƌŝƐĞ
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘Ϯ
ϮϬϭ ŶƚĞƌƉƌŝƐĞ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϮϬϬ ŶƚĞƌƉƌŝƐĞ
hŶĞŵƉůŽǇ/ŶƐƵƌ
^͘͘Ϯ
ϮϬϮ ŶƚĞƌƉƌŝƐĞ
^ƵďƚŽƚĂů͕hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞDŽĚĞƌŶŝǌĂƚŝŽŶ
,
^͘͘ϯ
Ϯϭϭ 'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϯ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϭϵϯ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕hƉĚĂƚĞŽĨWdͬKdDĞĚŝĐĂŝĚƉĂǇŵĞŶƚƐ
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϭϴϳ 'ĞŶĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϭϴϳ ^Ɖ͘ZĞǀĞŶƵĞ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ &ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϴϴ ^Ɖ͘ZĞǀĞŶƵĞ
^ƵďƚŽƚĂů͕hƐĞϯйDĂǆŝŵƵŵĨƌŽŵEƵƌƐŝŶŐZĞƐƚƌŝĐƚĞĚ
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘ϳ
ϴϯ
ĞŐ͘Ăů͘
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘ϳ
ϴϯ
ŶĚĂů͘
^ƵďƚŽƚĂů͕h^KZdƌĂŶƐŝƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘ϯ
ϭϳϱ 'ĞŶĞƌĂů
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϭϴϲ 'ĞŶĞƌĂůϭǆ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϯ
ϭϴϬ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕hƚĂŚWƌŽĚƵĐĞ/ŶĐĞŶƚŝǀĞƐͬŽƵďůĞhƉ&ŽŽĚƵĐŬƐ
,
^͘͘Ϯ
ϭϵϴ 'ĞŶĞƌĂůϭǆ

^ĐŚŽŽůZĞĂĚŝŶĞƐƐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
^ƉĞĐŝĂůĚŵŝŶŝƐƚƌĂƚŝǀĞǆƉĞŶƐĞĐĐŽƵŶƚĚŵŝŶ
^ƉĞĐŝĂůĚŵŝŶŝƐƚƌĂƚŝǀĞǆƉĞŶƐĞĐĐŽƵŶƚĚŵŝŶ
^ƉĞĐŝĂůĚŵŝŶŝƐƚƌĂƚŝǀĞǆƉĞŶƐĞĐĐŽƵŶƚĚŵŝŶ
^ƉĞĐŝĂůĚŵŝŶŝƐƚƌĂƚŝǀĞǆƉĞŶƐĞĐĐŽƵŶƚĚŵŝŶ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

^dZ/sŵƉůŽǇŵĞŶƚ^ŬŝůůƐWƌŐŵĨŽƌůŝŶĚzŽƵƚŚ
^ǁŝƚĐŚƉŽŝŶƚ
dĂůĞŶƚZĞĂĚǇhƚĂŚ
dƌĂŶƐŝƚŝŽŶWƌŽŐƌĂŵ
dƌĂŶƐŝƚŝŽŶWƌŽŐƌĂŵ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ĞĂůƚŚ

hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞDŽĚĞƌŶŝǌĂƚŝŽŶ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞDŽĚĞƌŶŝǌĂƚŝŽŶ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞDŽĚĞƌŶŝǌĂƚŝŽŶ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞDŽĚĞƌŶŝǌĂƚŝŽŶ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

,ĞĂůƚŚ

dƌ,ĞĂĚ^/ŶũƌǇ

^͘͘ϯ

,ĞĂůƚŚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

,ŽƐƉWƌŽǀƐĞƐƐ
^͘͘ϯ
ϯϬϬ ĞĚ͘ƌĞĚŝƚ
WƐǇĐŚŝĂƚƌŝĐŽŶƐƵůƚĂƚ
,͘͘ϯϵϯ
Ϯ
'ĞŶĞƌĂů
^ƵƌǀŽĨ^ƵŝĐŝĚĞ>ŽƐƐ
,͘͘ϯϵϯ
ϭ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕,͘͘ϯϵϯ͕^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
^͘͘Ϯ
ϯϯϭ ĞĚ͘ƌĞĚŝƚ
ŚůĚ,ĞĂƌŶŐŝĚ
^͘͘Ϯ
ϯϯϯ 'ĞŶĞƌĂů
EƵƌƐĞ,ŽŵĞsŝƐŝƚŝŶŐ
^͘͘ϳ
Eͬ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
^͘͘Ϯ
ϯϯϭ 'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚ
^͘͘Ϯ
ϯϯϱ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌ
,ŽŵĞůĞƐƐĐĐƚ
^͘͘Ϯ
ϯϯϰ 'ĞŶĞƌĂů
EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐ ^͘͘Ϯ
ϯϯϮ ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
^͘͘ϯ
ϯϬϭ ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
^͘͘ϯ
ϯϬϭ 'ĞŶĞƌĂů
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
^͘͘ϯ
ϯϬϭ 'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
^͘͘ϵϲ
ϱ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ

hŶŝƚĞĚtĂǇŽĨEŽƌƚŚĞƌŶhƚĂŚZĞƐŽƵƌĐĞƵŝůĚŝŶŐ tŽƌŬĨŽƌĐĞ^ǀĐƐ
hƉĚĂƚĞŽĨWdͬKdDĞĚŝĐĂŝĚƉĂǇŵĞŶƚƐ
,ĞĂůƚŚ
hƉĚĂƚĞŽĨWdͬKdDĞĚŝĐĂŝĚƉĂǇŵĞŶƚƐ
,ĞĂůƚŚ
hƐĞϯйDĂǆŝŵƵŵĨƌŽŵEƵƌƐŝŶŐZĞƐƚƌŝĐƚĞĚ
hƐĞϯйDĂǆŝŵƵŵĨƌŽŵEƵƌƐŝŶŐZĞƐƚƌŝĐƚĞĚ
hƐĞϯйDĂǆŝŵƵŵĨƌŽŵEƵƌƐŝŶŐZĞƐƚƌŝĐƚĞĚ
hƐĞϯйDĂǆŝŵƵŵĨƌŽŵEƵƌƐŝŶŐZĞƐƚƌŝĐƚĞĚ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

h^KZdƌĂŶƐŝƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
h^KZdƌĂŶƐŝƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

hƚĂŚWƌŽĚƵĐĞ/ŶĐĞŶƚŝǀĞƐͬŽƵďůĞhƉ&ŽŽĚƵĐŬƐ ,ĞĂůƚŚ
hƚĂŚWƌŽĚƵĐĞ/ŶĐĞŶƚŝǀĞƐͬŽƵďůĞhƉ&ŽŽĚƵĐŬƐ ,ĞĂůƚŚ
hƚĂŚWƌŽĚƵĐĞ/ŶĐĞŶƚŝǀĞƐͬŽƵďůĞhƉ&ŽŽĚƵĐŬƐ ,ĞĂůƚŚ
hƚĂŚtĞĂƚŚĞƌŝǌĂƚŝŽŶƐƐŝƐƚĂŶĐĞWƌŽŐƌĂŵ
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
,͘͘ϰϲϭ͕^/d/ZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
,͘͘ϯϳ͕ZĞĂƵƚŚŽƌŝǌĂƚŝŽŶŽĨ,ŽƐƉŝƚĂůƐƐĞƐƐŵĞŶƚ
,͘͘ϯϵϯ͕^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
,͘͘ϯϵϯ͕^ƵŝĐŝĚĞWƌĞǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲ/Ŷ
,ĞůƉϮϰDŽƌĞŚŝůĚƌĞŶtŝƚŚ,ĞĂƌŝŶŐŝĚƐ
,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚŚĂŶŐĞƐ
DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌ
DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌ

,ĞĂůƚŚ
ZĞƐƚĐyĨƌ^^
ZĞƐƚĐyĨƌ^^
,ĞĂůƚŚ
ZĞƐƚĐyĨƌ^^

WĂŵĞůĂƚŬŝŶƐŽŶĐĐŽƵŶƚͲ,ŽŵĞůĞƐƐĂƐĞDŐŵƚ
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚŚĂŶŐĞƐͲ,ĞĂůƚŚ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ

ZĞƐƚĐyĨƌ^^
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ







 'ƌĂŶĚdŽƚĂů

ϮϵϬ

'ĞŶĞƌĂůϭǆ

ŵŽƵŶƚ
Ϯϱ͕ϬϬϬ
;Ϯϱ͕ϬϬϬͿ
ΨϬ
ϯ͕ϬϬϬ͕ϬϬϬ
ϲϰ͕ϭϬϬ
ϭ͕ϳϬϬ
Ϯϲϭ͕ϱϬϬ
ϴϭϮ͕ϳϬϬ
Ψϭ͕ϭϰϬ͕ϬϬϬ
ϳϱ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ϭ͕ϲϯϱ͕ϬϬϬ
ϭ͕ϰϮϭ͕ϯϬϬ
;ϭ͕ϰϮϭ͕ϯϬϬͿ
ΨϬ
ϳϳ͕ϬϬϬ
ϭ͕ϯϬϬ
Ϯ͕ϰϱϭ͕ϬϬϬ
ϲϳϬ͕ϳϬϬ
Ψϯ͕ϮϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
Ϯϱϱ͕ϬϬϬ
ϭϭϱ͕ϬϬϬ
ΨϯϳϬ͕ϬϬϬ
;ϯϬ͕ϲϬϬͿ
ϯϬ͕ϲϬϬ
;ϲϲ͕ϰϬϬͿ
;ϯϬ͕ϲϬϬͿ
;Ψϵϳ͕ϬϬϬͿ
ϳ͕ϰϵϮ͕ϲϬϬ
;ϲ͕Ϯϭϳ͕ϲϬϬͿ
Ψϭ͕Ϯϳϱ͕ϬϬϬ
ϰϬϬ͕ϬϬϬ
ϰϬϬ͕ϬϬϬ
;ϰϬϬ͕ϬϬϬͿ
ΨϰϬϬ͕ϬϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ϳ͕ϱϰϱ͕ϱϬϬ
Ϯϳϱ͕ϬϬϬ
ϰϬ͕ϬϬϬ
Ψϯϭϱ͕ϬϬϬ
Ϯϵϴ͕ϬϬϬ
ϭϵϭ͕ϲϬϬ
;ϱϮϬ͕ϬϬϬͿ
;ϰ͕ϵϬϬ͕ϬϬϬͿ
ϰ͕ϵϬϬ͕ϬϬϬ
ΨϬ
ϵϬϬ͕ϬϬϬ
ϯϵϯ͕ϳϬϬ
ϭϬϭ͕ϬϬϬ͕ϬϬϬ
ϯ͕ϱϰϵ͕ϳϬϬ
ϱ͕ϭϭϬ͕ϵϬϬ
ϭϱ͕ϬϬϬ͕ϬϬϬ
ΨϭϮϰ͕ϲϲϬ͕ϲϬϬ
ΨϱϳϬ͕ϴϮϲ͕ϭϬϬ
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^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϭ ,ĞĂůƚŚ
ŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
>ĂƉƐŝŶŐĂůĂŶĐĞ
ŚŝůĚƌĞŶΖƐ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞWƌŽŐƌĂŵdŽƚĂů

;ϭϯ͕ϲϴϴ͕ϰϬϬͿ
;ϲϰϲ͕ϵϬϬͿ
;ϮϲϬ͕ϮϬϬͿ
ϯϭϬ͕ϲϬϬ
;ϵ͕ϰϬϬ͕ϬϬϬͿ
;ΨϮϯ͕ϲϴϰ͕ϵϬϬͿ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϭ͕ϯϬϬ͕ϬϬϬ
ϯ͕ϳϱϬ͕ϬϬϬ

Ψϱ͕ϬϱϬ͕ϬϬϬ

ΨϬ

'ƌĂŶĚdŽƚĂů

ϭ͕ϯϬϬ͕ϬϬϬ
;ϵ͕ϵϯϴ͕ϰϬϬͿ
;ϲϰϲ͕ϵϬϬͿ
;ϮϲϬ͕ϮϬϬͿ
ϯϭϬ͕ϲϬϬ
;ϵ͕ϰϬϬ͕ϬϬϬͿ
;Ψϭϴ͕ϲϯϰ͕ϵϬϬͿ











ŝƐĞĂƐĞŽŶƚƌŽůĂŶĚWƌĞǀĞŶƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
>ĂƉƐŝŶŐĂůĂŶĐĞ
ŝƐĞĂƐĞŽŶƚƌŽůĂŶĚWƌĞǀĞŶƚŝŽŶdŽƚĂů
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
>ĂƉƐŝŶŐĂůĂŶĐĞ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌΖƐKƉĞƌĂƚŝŽŶƐdŽƚĂů

ϰϯϬ͕ϴϬϬ

ϲ͕ϳϬϬ

;Ϯϲ͕ϲϬϬͿ
ϭ͕ϱϴϲ͕ϳϬϬ
ϭ͕ϲϯϴ͕ϲϬϬ
;ϭ͕ϲϰϵ͕ϭϬϬͿ
ϭ͕ϳϯϳ͕ϮϬϬ
;Ϯϲ͕ϲϬϬͿ
Ψϯϰ͕ϵϬϬ

Ψϯ͕ϲϱϲ͕ϭϬϬ

Ψϲ͕ϳϬϬ

ϭ͕ϬϬϬ
;ϳϴϭ͕ϲϬϬͿ
;ϴϬ͕ϵϬϬͿ
Ϯ͕Ϭϭϯ͕ϰϬϬ
ϱϴϱ͕ϮϬϬ
;ϰ͕ϬϬϬͿ
ΨϮ͕ϱϭϯ͕ϳϬϬ

;Ψϳϴϭ͕ϲϬϬͿ

Ψϭ͕ϬϬϬ

ϰϯϳ͕ϱϬϬ
;Ϯϲ͕ϲϬϬͿ
ϭ͕ϱϴϲ͕ϳϬϬ
ϭ͕ϲϯϴ͕ϲϬϬ
;ϭ͕ϲϰϵ͕ϭϬϬͿ
ϭ͕ϳϯϳ͕ϮϬϬ
;Ϯϲ͕ϲϬϬͿ
Ψϯ͕ϲϵϳ͕ϳϬϬ

ϭ͕ϬϬϬ
;ϳϴϭ͕ϲϬϬͿ
;ϴϬ͕ϵϬϬͿ
Ϯ͕Ϭϭϯ͕ϰϬϬ
ϱϴϱ͕ϮϬϬ
;ϰ͕ϬϬϬͿ
Ψϭ͕ϳϯϯ͕ϭϬϬ














&ĂŵŝůǇ,ĞĂůƚŚĂŶĚWƌĞƉĂƌĞĚŶĞƐƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
&ĂŵŝůǇ,ĞĂůƚŚĂŶĚWƌĞƉĂƌĞĚŶĞƐƐdŽƚĂů
DĞĚŝĐĂŝĚĂŶĚ,ĞĂůƚŚ&ŝŶĂŶĐŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
DĞĚŝĐĂŝĚĂŶĚ,ĞĂůƚŚ&ŝŶĂŶĐŝŶŐdŽƚĂů
DĞĚŝĐĂŝĚ^ĂŶĐƚŝŽŶƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
DĞĚŝĐĂŝĚ^ĂŶĐƚŝŽŶƐdŽƚĂů

ϱϮϬ͕ϬϬϬ
;ϱϮϬ͕ϬϬϬͿ
;Ϯ͕ϱϬϵ͕ϭϬϬͿ
ϯ͕Ϭϱϯ͕ϳϬϬ
;ϱϬ͕ϬϬϬͿ
Ϯ͕ϱϰϲ͕ϰϬϬ
;ϭ͕ϰϲϯ͕ϰϬϬͿ
Ψϭ͕ϱϳϳ͕ϲϬϬ

ϭϯ͕Ϭϵϯ͕ϰϬϬ

ϭ͕ϬϭϮ͕ϱϬϬ
Ψϭϰ͕ϭϬϱ͕ϵϬϬ

ϭ͕ϵϳϵ͕ϬϬϬ
;ϭ͕ϵϳϵ͕ϬϬϬͿ
ΨϬ

Ϯϱ͕ϬϬϬ

ϰ͕ϬϬϬ

;ϮϬϮ͕ϱϬϬͿ
ϲ͕ϴϬϬ

;ΨϭϳϬ͕ϳϬϬͿ

Ψϰ͕ϬϬϬ

;ϯϬ͕ϲϬϬͿ
ϭ͕ϰϬϳ͕ϯϬϬ
ϴϴϮ͕ϯϬϬ
;ϭϲϵ͕ϰϬϬͿ
ϰ͕ϳϱϮ͕ϭϬϬ

ϱϳ͕ϬϬϬ
;ϵϯϰ͕ϴϬϬͿ
ϯϳ͕ϱϬϬ
ϯϮϳ͕ϯϬϬ

Ψϲ͕ϴϰϭ͕ϳϬϬ

;Ψϱϭϯ͕ϬϬϬͿ

ΨϬ

ΨϬ

ϱϰϵ͕ϬϬϬ
;ϱϮϬ͕ϬϬϬͿ
;Ϯ͕ϳϭϭ͕ϲϬϬͿ
ϲ͕ϴϬϬ
ϯ͕Ϭϱϯ͕ϳϬϬ
;ϱϬ͕ϬϬϬͿ
Ϯ͕ϱϰϲ͕ϰϬϬ
;ϭ͕ϰϲϯ͕ϰϬϬͿ
Ψϭ͕ϰϭϬ͕ϵϬϬ

Ϯϲ͕ϰϬϬ
ϭϯ͕ϱϲϱ͕ϵϬϬ
ϵϭϵ͕ϴϬϬ
ϭϱϳ͕ϵϬϬ
ϰ͕ϳϱϮ͕ϭϬϬ
ϭ͕ϬϭϮ͕ϱϬϬ
ΨϮϬ͕ϰϯϰ͕ϲϬϬ

ϭ͕ϵϳϵ͕ϬϬϬ
;ϭ͕ϵϳϵ͕ϬϬϬͿ
ΨϬ
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^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
dƌĂŶƐĨĞƌƐ
WĂƐƐͲƚŚƌŽƵŐŚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐdŽƚĂů

ϱϲ͕ϳϲϱ͕ϱϬϬ

;ϳ͕ϮϬϮ͕ϮϬϬͿ
ϳ͕ϵϰϴ͕ϲϬϬ
Ψϱϳ͕ϱϭϭ͕ϵϬϬ

^͘͘Ϯ
;DĂŝŶzŝůůͿ
;ϱ͕ϴϰϳ͕ϮϬϬͿ
ϭ͕ϯϬϬ͕ϬϬϬ
;Ϯ͕ϴϴϱ͕ϭϬϬͿ
ϯϭ͕ϭϴϲ͕ϱϬϬ
ϳϵϵ͕ϭϬϬ
Ϯϯ͕Ϭϯϭ͕ϳϬϬ

Ψϰϳ͕ϱϴϱ͕ϬϬϬ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ
;ϭϲ͕ϭϳϬ͕ϬϬϬͿ
ϭϵϴ͕Ϭϭϴ͕ϬϬϬ
Ϯϲ͕ϴϵϭ͕ϱϬϬ

ΨϮϬϴ͕ϳϯϵ͕ϱϬϬ

'ƌĂŶĚdŽƚĂů
;ϮϮ͕Ϭϭϳ͕ϮϬϬͿ
ϭ͕ϯϬϬ͕ϬϬϬ
Ϯϱϭ͕ϴϵϴ͕ϰϬϬ
ϯϭ͕ϭϴϲ͕ϱϬϬ
Ϯϳ͕ϲϵϬ͕ϲϬϬ
Ϯϯ͕Ϭϯϭ͕ϳϬϬ
;ϳ͕ϮϬϮ͕ϮϬϬͿ
ϳ͕ϵϰϴ͕ϲϬϬ
Ψϯϭϯ͕ϴϯϲ͕ϰϬϬ



















WƌŝŵĂƌǇĂƌĞtŽƌŬĨŽƌĐĞ&ŝŶĂŶĐŝĂůƐƐŝƐƚĂŶĐĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WƌŝŵĂƌǇĂƌĞtŽƌŬĨŽƌĐĞ&ŝŶĂŶĐŝĂůƐƐŝƐƚĂŶĐĞdŽƚĂů

;ϱϰ͕ϵϬϬͿ
;ϰϯ͕ϴϬϬͿ
;Ψϵϴ͕ϳϬϬͿ

ZƵƌĂůWŚǇƐŝĐŝĂŶƐ>ŽĂŶZĞƉĂǇŵĞŶƚƐƐŝƐƚĂŶĐĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ZƵƌĂůWŚǇƐŝĐŝĂŶƐ>ŽĂŶZĞƉĂǇŵĞŶƚƐƐŝƐƚĂŶĐĞdŽƚĂů

;ϳ͕ϬϬϬͿ
ϮϵϮ͕ϳϬϬ
ΨϮϴϱ͕ϳϬϬ

,ĞĂůƚŚdŽƚĂů

ϮϬϮ͕ϱϬϬ

ΨϱϮ͕Ϯϰϲ͕ϭϬϬ

ϭ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ŐŝŶŐĂŶĚĚƵůƚ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŐŝŶŐĂŶĚĚƵůƚ^ĞƌǀŝĐĞƐdŽƚĂů

;ϭϰϴ͕ϬϬϬͿ
;ϯ͕ϯϬϬͿ
ϯϬϳ͕ϴϬϬ
Ψϭϱϲ͕ϱϬϬ

ŚŝůĚĂŶĚ&ĂŵŝůǇ^ĞƌǀŝĐĞƐ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŚŝůĚĂŶĚ&ĂŵŝůǇ^ĞƌǀŝĐĞƐdŽƚĂů

;ϲϮϲ͕ϳϬϬͿ
;ϭϱϳ͕ϯϬϬͿ
;Ϯ͕Ϭϱϱ͕ϵϬϬͿ
ϭ͕ϱϭϲ͕ϬϬϬ
;Ψϭ͕ϯϮϯ͕ϵϬϬͿ

ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌKƉĞƌĂƚŝŽŶƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ǆĞĐƵƚŝǀĞŝƌĞĐƚŽƌKƉĞƌĂƚŝŽŶƐdŽƚĂů

;ϯϮ͕ϲϬϬͿ
;ϭϬϲ͕ϱϬϬͿ
ϯ͕ϴϳϬ͕ϲϬϬ
ϲϴ͕ϭϬϬ
Ψϯ͕ϳϵϵ͕ϲϬϬ

ΨϮϬϮ͕ϱϬϬ

ΨϬ
ΨϲϮ͕ϯϴϯ͕ϬϬϬ

ΨϬ

ϮϬϮ͕ϱϬϬ
;ϱϰ͕ϵϬϬͿ
;ϰϯ͕ϴϬϬͿ
ΨϭϬϯ͕ϴϬϬ

ΨϬ

;ϳ͕ϬϬϬͿ
ϮϵϮ͕ϳϬϬ
ΨϮϴϱ͕ϳϬϬ

ΨϮϬϴ͕Ϯϯϴ͕ϮϬϬ

ΨϯϮϮ͕ϴϲϳ͕ϯϬϬ

ϳ͕ϱϬϬ

ϳ͕ϱϬϬ
ϴϯϯ͕ϲϬϬ
;ϯ͕ϯϬϬͿ
ϯϬϳ͕ϴϬϬ
Ψϭ͕ϭϰϱ͕ϲϬϬ

ϵϴϭ͕ϲϬϬ

Ψϵϴϭ͕ϲϬϬ

Ψϳ͕ϱϬϬ

ϯ͕ϰϱϲ͕ϴϬϬ

Ψϯ͕ϰϱϲ͕ϴϬϬ

ΨϬ

Ϯ͕ϴϯϬ͕ϭϬϬ
;ϭϱϳ͕ϯϬϬͿ
;Ϯ͕Ϭϱϱ͕ϵϬϬͿ
ϭ͕ϱϭϲ͕ϬϬϬ
ΨϮ͕ϭϯϮ͕ϵϬϬ

ΨϬ

;ϭϴ͕ϲϬϬͿ
;ϯϰ͕ϴϬϬͿ
;ϭϬϲ͕ϱϬϬͿ
ϯ͕ϴϳϬ͕ϲϬϬ
ϲϴ͕ϭϬϬ
Ψϯ͕ϳϳϴ͕ϴϬϬ

ΨϬ

;ϭ͕ϬϬϬͿ
;ϰϬϬͿ
ϮϬ͕ϴϬϬ
Ψϭϵ͕ϰϬϬ

;ϭϴ͕ϲϬϬͿ
;Ϯ͕ϮϬϬͿ

;ΨϮϬ͕ϴϬϬͿ





KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶ
&ĞĚĞƌĂů&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
KĨĨŝĐĞŽĨWƵďůŝĐ'ƵĂƌĚŝĂŶdŽƚĂů

;ϭ͕ϬϬϬͿ
;ϰϬϬͿ
ϮϬ͕ϴϬϬ
Ψϭϵ͕ϰϬϬ

ΨϬ
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^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
KĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
KĨĨŝĐĞŽĨZĞĐŽǀĞƌǇ^ĞƌǀŝĐĞƐdŽƚĂů

;ϮϳϬ͕ϵϬϬͿ
;ΨϮ͕ϵϯϯ͕ϬϬϬͿ

^ĞƌǀŝĐĞƐĨŽƌWĞŽƉůĞǁŝƚŚŝƐĂďŝůŝƚŝĞƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
^ĞƌǀŝĐĞƐĨŽƌWĞŽƉůĞǁŝƚŚŝƐĂďŝůŝƚŝĞƐdŽƚĂů

;ϰϭ͕ϰϬϬͿ
;ϭϬϬͿ
ϱ͕ϰϵϯ͕ϱϬϬ
ϰ͕ϱϴϮ͕ϵϬϬ
ΨϭϬ͕Ϭϯϰ͕ϵϬϬ

^ƵďƐƚĂŶĐĞďƵƐĞĂŶĚDĞŶƚĂů,ĞĂůƚŚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
^ƵďƐƚĂŶĐĞďƵƐĞĂŶĚDĞŶƚĂů,ĞĂůƚŚdŽƚĂů

ϱϬϬ͕ϬϬϬ
;ϳϳϭ͕ϳϬϬͿ
;ϵϬϬͿ
ϱϭϮ͕ϳϬϬ
ϴϵϰ͕ϮϬϬ
Ψϭ͕ϭϯϰ͕ϯϬϬ

,ƵŵĂŶ^ĞƌǀŝĐĞƐdŽƚĂů
ϭ tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶdŽƚĂů
'ĞŶĞƌĂůƐƐŝƐƚĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
'ĞŶĞƌĂůƐƐŝƐƚĂŶĐĞdŽƚĂů
,ŽƵƐŝŶŐĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
,ŽƵƐŝŶŐĂŶĚŽŵŵƵŶŝƚǇĞǀĞůŽƉŵĞŶƚdŽƚĂů
EƵƚƌŝƚŝŽŶƐƐŝƐƚĂŶĐĞͲ^EW
&ĞĚĞƌĂů&ƵŶĚƐ
EƵƚƌŝƚŝŽŶƐƐŝƐƚĂŶĐĞͲ^EWdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

;Ϯ͕ϲϲϮ͕ϭϬϬͿ

ΨϬ

;Ϯ͕ϲϲϮ͕ϭϬϬͿ
ϯϰϲ͕ϴϬϬ
;ϮϳϬ͕ϵϬϬͿ
;ΨϮ͕ϱϴϲ͕ϮϬϬͿ

;Ψϭ͕ϮϮϵ͕ϬϬϬͿ

ΨϬ

;ϭ͕ϮϱϬ͕ϬϬϬͿ
;ϰϭ͕ϰϬϬͿ
ϮϬ͕ϵϬϬ
ϱ͕ϰϵϯ͕ϱϬϬ
ϰ͕ϱϴϮ͕ϵϬϬ
Ψϴ͕ϴϬϱ͕ϵϬϬ

ϴϴϱ͕ϮϬϬ
ϭϭ͕ϮϯϮ͕ϴϬϬ
ϭ͕Ϭϳϱ͕ϲϬϬ

;Ϯ͕ϳϱϬ͕ϬϬϬͿ

Ψϭϯ͕ϭϵϯ͕ϲϬϬ

;ΨϮ͕ϳϱϬ͕ϬϬϬͿ

;ϭ͕ϯϲϰ͕ϴϬϬͿ
ϭϬ͕ϰϲϭ͕ϭϬϬ
ϭ͕Ϭϳϰ͕ϳϬϬ
ϱϭϮ͕ϳϬϬ
ϴϵϰ͕ϮϬϬ
Ψϭϭ͕ϱϳϳ͕ϵϬϬ

Ψϭϲ͕ϳϮϵ͕ϬϬϬ

;ΨϮ͕ϳϰϮ͕ϱϬϬͿ

ΨϮϰ͕ϴϳϰ͕ϯϬϬ

ϯϰϲ͕ϴϬϬ
Ψϯϰϲ͕ϴϬϬ

;ϭ͕ϮϱϬ͕ϬϬϬͿ

ΨϭϬ͕ϴϴϳ͕ϴϬϬ

Ϯϭ͕ϬϬϬ

ϲϬϬ͕ϬϬϬ
ϮϬ͕ϬϬϬ

ΨϬ

ϲϬϬ͕ϬϬϬ
ϮϬ͕ϬϬϬ
;ϲϰϳ͕ϯϬϬͿ
;ϴ͕ϬϬϬͿ
Ϯ͕ϱϬϬ
ϮϬ͕ϳϬϬ
ϴϬϴ͕ϮϬϬ
Ψϳϵϲ͕ϭϬϬ

ΨϬ

;Ϯϱϭ͕ϰϬϬͿ
ϮϱϬ͕ϬϬϬ
ϮϮϬ͕ϱϬϬ
ΨϮϭϵ͕ϭϬϬ

ΨϬ

ϱϮϭ͕ϳϬϬ
;ϱϬ͕ϲϬϬͿ
ϭϮϭ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϱϯ͕ϲϬϬ
ϴ͕ϲϴϵ͕ϭϬϬ
Ψϭϭ͕ϯϯϰ͕ϴϬϬ

ΨϬ

;Ϯϭ͕Ϭϰϵ͕ϰϬϬͿ
;ΨϮϭ͕Ϭϰϵ͕ϰϬϬͿ

;ϲϰϳ͕ϯϬϬͿ
;ϴ͕ϬϬϬͿ
Ϯ͕ϱϬϬ
ϮϬ͕ϳϬϬ
ϴϬϴ͕ϮϬϬ
ΨϭϱϮ͕ϵϬϬ

;Ϯϱϭ͕ϰϬϬͿ
ϮϱϬ͕ϬϬϬ
ϮϮϬ͕ϱϬϬ
ΨϮϭϵ͕ϭϬϬ

Ψϲϰϯ͕ϮϬϬ

ΨϬ

ϱϮϭ͕ϳϬϬ
;ϱϬ͕ϲϬϬͿ
ϭϮϭ͕ϬϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϱϯ͕ϲϬϬ
ϴ͕ϲϴϵ͕ϭϬϬ
Ψϴ͕ϲϵϮ͕ϭϬϬ

;Ϯϭ͕Ϭϰϵ͕ϰϬϬͿ
;ΨϮϭ͕Ϭϰϵ͕ϰϬϬͿ

'ƌĂŶĚdŽƚĂů

ΨϮ͕ϲϰϮ͕ϳϬϬ

ΨϬ
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^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
KĨĨŝĐĞŽĨŚŝůĚĂƌĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
KĨĨŝĐĞŽĨŚŝůĚĂƌĞdŽƚĂů
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
KƉĞƌĂƚŝŽŶƐĂŶĚWŽůŝĐǇdŽƚĂů
^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞKĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

;ϮϬϮ͕ϲϬϬͿ
;Ϯ͕ϬϬϮ͕ϳϬϬͿ
;Ϯϳϵ͕ϵϬϬͿ
Ϯϳϵ͕ϵϬϬ
ΨϮϳϵ͕ϵϬϬ

;ϭϭ͕ϯϰϰ͕ϱϬϬͿ
;ϯϴϵ͕ϵϬϬͿ

ϱ͕ϵϬϯ͕ϭϬϬ
ϱϭϮ͕ϵϬϬ
;Ψϱ͕ϯϭϴ͕ϰϬϬͿ

ϳ͕ϰϵϮ͕ϲϬϬ
;ϭϬ͕ϰϬϵ͕ϬϬϬͿ
;ϭϭ͕ϳϬϬͿ
;Ϯϳ͕ϬϬϬͿ
;ϳ͕ϰϵϮ͕ϲϬϬͿ
;ΨϭϬ͕ϰϰϳ͕ϳϬϬͿ

;ΨϮ͕ϰϴϱ͕ϮϬϬͿ

ϭ͕ϭϬϱ͕ϵϬϬ
ϯϴ͕ϬϬϬ
ϮϮ͕ϳϲϲ͕ϵϬϬ

ΨϬ

ϰϭ͕ϱϬϬ

'ƌĂŶĚdŽƚĂů
;ϮϬϮ͕ϲϬϬͿ
;Ϯ͕ϬϬϮ͕ϳϬϬͿ
;Ϯϳϵ͕ϵϬϬͿ
Ϯϳϵ͕ϵϬϬ
;ΨϮ͕ϮϬϱ͕ϯϬϬͿ

ϭ͕ϱϬϬ
Ϯϱϵ͕ϬϬϬ
Ϯϳϵ͕ϵϬϬ

;ϯϯϱ͕ϮϬϬͿ

ΨϮϰ͕ϰϱϭ͕ϮϬϬ

;ΨϰϮϯ͕ϵϬϬͿ

ϭ͕ϭϰϳ͕ϰϬϬ
ϯϴ͕ϬϬϬ
ϭϭ͕ϳϵϱ͕ϬϬϬ
;ϯϴϵ͕ϵϬϬͿ
;ϯϯϯ͕ϳϬϬͿ
Ϯϱϵ͕ϬϬϬ
ϱ͕ϲϴϬ͕ϮϬϬ
ϱϭϮ͕ϵϬϬ
Ψϭϴ͕ϳϬϴ͕ϵϬϬ

ΨϬ

;ϭ͕ϵϬϬ͕ϬϬϬͿ
ϳ͕ϰϵϯ͕ϭϬϬ
;ϭϬ͕ϰϬϵ͕ϬϬϬͿ
ϲϯ͕ϳϬϬ
ϱ͕ϯϬϬ
;Ϯϳ͕ϬϬϬͿ
;ϳ͕ϰϵϮ͕ϲϬϬͿ
;ΨϭϮ͕Ϯϲϲ͕ϱϬϬͿ

ϯϳϮ͕ϲϬϬ

;ϱϬϮ͕ϴϬϬͿ

;ϭ͕ϵϬϬ͕ϬϬϬͿ
ϱϬϬ
ϳϱ͕ϰϬϬ
ϱ͕ϯϬϬ

;Ψϭ͕ϴϭϴ͕ϴϬϬͿ












hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ŶƚĞƌƉƌŝƐĞ&ƵŶĚƐ
dƌĂŶƐĨĞƌƐ
hŶĞŵƉůŽǇŵĞŶƚ/ŶƐƵƌĂŶĐĞdŽƚĂů
tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐdŽƚĂů
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϭ ,ĞĂůƚŚ
KƌŐĂŶŽŶĂƚŝŽŶŽŶƚƌŝďƵƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
KƌŐĂŶŽŶĂƚŝŽŶŽŶƚƌŝďƵƚŝŽŶ&ƵŶĚdŽƚĂů

ϱϬ͕ϬϬϬ
ϭ͕ϬϬϬ

ϯϴ͕ϳϬϬ
;ΨϮ͕Ϭϱϱ͕ϱϬϬͿ

Ψϱϴ͕ϬϬϬ

ΨϬ

ϱϬ͕ϬϬϬ
ϭ͕ϬϬϬ
;Ϯ͕ϬϰϮ͕ϰϬϬͿ
;ϱϭ͕ϴϬϬͿ
ϳ͕ϬϬϬ
ϯϴ͕ϳϬϬ
;Ψϭ͕ϵϵϳ͕ϱϬϬͿ

;ΨϮϵ͕ϱϮϳ͕ϬϬϬͿ

ΨϮϯ͕ϰϵϭ͕ϭϬϬ

;ΨϰϮϯ͕ϵϬϬͿ

;Ψϲ͕ϰϱϵ͕ϴϬϬͿ

;Ϯ͕ϬϰϮ͕ϰϬϬͿ
;ϱϭ͕ϴϬϬͿ
ϳ͕ϬϬϬ

Ψϯϯ͕ϲϬϲ͕ϵϬϬ

Ϯϰ͕ϰϬϬ
;ϴϭ͕ϲϬϬͿ
ϭϵϳ͕ϮϬϬ
ΨϭϰϬ͕ϬϬϬ

ΨϭϬϮ͕ϲϬϯ͕ϭϬϬ

ΨϬ

ΨϮϬϱ͕Ϭϳϭ͕ϴϬϬ

Ψϯϰϭ͕Ϯϴϭ͕ϴϬϬ

ΨϬ

Ϯϰ͕ϰϬϬ
;ϴϭ͕ϲϬϬͿ
ϭϵϳ͕ϮϬϬ
ΨϭϰϬ͕ϬϬϬ

ΨϬ

Ϯϭ͕ϵϬϬ
Ϯϱϯ͕ϭϬϬ
;Ϯϭϳ͕ϯϬϬͿ
Ψϱϳ͕ϳϬϬ





^ƉŝŶĂůŽƌĚĂŶĚƌĂŝŶ/ŶũƵƌǇZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƉŝŶĂůŽƌĚĂŶĚƌĂŝŶ/ŶũƵƌǇZĞŚĂďŝůŝƚĂƚŝŽŶ&ƵŶĚdŽƚĂů

Ϯϭ͕ϵϬϬ
Ϯϱϯ͕ϭϬϬ
;Ϯϭϳ͕ϯϬϬͿ
Ψϱϳ͕ϳϬϬ

ΨϬ
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^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
dƌĂƵŵĂƚŝĐƌĂŝŶ/ŶũƵƌǇ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
dƌĂƵŵĂƚŝĐƌĂŝŶ/ŶũƵƌǇ&ƵŶĚdŽƚĂů
,ĞĂůƚŚdŽƚĂů
ϭ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
KƵƚĂŶĚďŽƵƚ,ŽŵĞďŽƵŶĚdƌĂŶƐƉŽƌƚĂƚŝŽŶƐƐŝƐƚĂŶĐĞ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
KƵƚĂŶĚďŽƵƚ,ŽŵĞďŽƵŶĚdƌĂŶƐƉŽƌƚĂƚŝŽŶƐƐŝƐƚĂŶĐĞ&ƵŶĚdŽƚĂů

ΨϬ

ΨϬ

;ΨϳϬϭ͕ϲϬϬͿ

ΨϬ

ΨϬ

;ΨϳϬϭ͕ϲϬϬͿ

ΨϬ

Ϯ͕ϬϬϬ
ϭ͕ϵϬϬ
ϭϵϰ͕ϭϬϬ
Ψϭϵϴ͕ϬϬϬ

ΨϬ

ϯϰ͕ϱϬϬ
ϯϴ͕ϳϬϬ
ϱϱϬ͕ϯϬϬ
;ϲϮϯ͕ϱϬϬͿ
ΨϬ

ΨϬ

;ϵϲ͕ϱϬϬͿ
ϭϱ͕ϵϬϬ
;ϭϱ͕ϵϬϬͿ
;Ψϵϲ͕ϱϬϬͿ

ΨϬ

;ϭ͕ϭϬϬͿ
ϯ͕ϬϬϬ
;ϲϳ͕ϬϬϬͿ
;Ψϲϱ͕ϭϬϬͿ

Ϯ͕ϬϬϬ
ϭ͕ϵϬϬ
ϭϵϰ͕ϭϬϬ
Ψϭϵϴ͕ϬϬϬ

hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌDŝƐĐĞůůĂŶĞŽƵƐŽŶĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌDŝƐĐĞůůĂŶĞŽƵƐŽŶĂƚŝŽŶ&ƵŶĚdŽƚĂů

;ϵϲ͕ϱϬϬͿ
ϭϱ͕ϵϬϬ
;ϭϱ͕ϵϬϬͿ
;Ψϵϲ͕ϱϬϬͿ

hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌtŽƌŬƐŚŽƉ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌtŽƌŬƐŚŽƉ&ƵŶĚdŽƚĂů

;ϭ͕ϭϬϬͿ
ϯ͕ϬϬϬ
;ϲϳ͕ϬϬϬͿ
;Ψϲϱ͕ϭϬϬͿ

ϭ tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
ŚŝůĚĂƌĞ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŚŝůĚĂƌĞ&ƵŶĚdŽƚĂů

'ƌĂŶĚdŽƚĂů
;ϳϵϱ͕ϳϬϬͿ
;ϭϬϯ͕ϲϬϬͿ
;Ψϴϵϵ͕ϯϬϬͿ

ϯϰ͕ϱϬϬ
ϯϴ͕ϳϬϬ
ϱϱϬ͕ϯϬϬ
;ϲϮϯ͕ϱϬϬͿ
ΨϬ

,ƵŵĂŶ^ĞƌǀŝĐĞƐdŽƚĂů

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

;ϳϵϱ͕ϳϬϬͿ
;ϭϬϯ͕ϲϬϬͿ
;Ψϴϵϵ͕ϯϬϬͿ

hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌ>ŽŶŐͲdĞƌŵ^ƵƐƚĂŝŶĂďŝůŝƚǇ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌ>ŽŶŐͲdĞƌŵ^ƵƐƚĂŝŶĂďŝůŝƚǇ&ƵŶĚdŽƚĂů

hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůhŶŝƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůhŶŝƚ&ƵŶĚdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ϯϭ͕ϲϬϬ
;Ϯϭ͕ϮϬϬͿ
Ϯϭ͕ϮϬϬ
ΨϮϭ͕ϲϬϬ

ΨϬ

ΨϬ

Ϯϭ͕ϲϬϬ
;Ϯϭ͕ϮϬϬͿ
Ϯϭ͕ϮϬϬ
ΨϮϭ͕ϲϬϬ

Ψϱϴ͕ϬϬϬ

ΨϬ

ΨϬ

Ψϱϴ͕ϬϬϬ

;ϭϬϬͿ
Ϯ͕ϲϬϬ
ΨϮ͕ϱϬϬ

ΨϬ

ΨϬ

;ϭϬϬͿ
Ϯ͕ϲϬϬ
ΨϮ͕ϱϬϬ

ΨϬ

ϭϮ͕ϰϬϬ
ϭϱϲ͕ϵϬϬ
;ϭϲϯ͕ϴϬϬͿ
Ψϱ͕ϱϬϬ

ΨϬ

;ϭ͕ϳϬϬͿ
ϯ͕ϰϬϬ
Ψϭ͕ϳϬϬ





/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚ&ƵŶĚdŽƚĂů

ϭϮ͕ϰϬϬ
ϭϱϲ͕ϵϬϬ
;ϭϲϯ͕ϴϬϬͿ
Ψϱ͕ϱϬϬ

ΨϬ






/ŶƚĞƌŵŽƵŶƚĂŝŶtĞĂƚŚĞƌŝǌĂƚŝŽŶdƌĂŝŶŝŶŐ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶƚĞƌŵŽƵŶƚĂŝŶtĞĂƚŚĞƌŝǌĂƚŝŽŶdƌĂŝŶŝŶŐ&ƵŶĚdŽƚĂů

;ϭ͕ϳϬϬͿ
ϯ͕ϰϬϬ
Ψϭ͕ϳϬϬ

ΨϬ
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^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
^ƉĞĐŝĂůZĞǀĞŶƵĞ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚdŽƚĂů
KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐ>ŽĂŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
KůĞŶĞtĂůŬĞƌ,ŽƵƐŝŶŐ>ŽĂŶ&ƵŶĚdŽƚĂů
WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚŽŶƵƐ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚŽŶƵƐ&ƵŶĚdŽƚĂů
WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
WĞƌŵĂŶĞŶƚŽŵŵƵŶŝƚǇ/ŵƉĂĐƚ&ƵŶĚdŽƚĂů
YƵĂůŝĨŝĞĚŵĞƌŐĞŶĐǇ&ŽŽĚŐĞŶĐŝĞƐ&ƵŶĚ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
YƵĂůŝĨŝĞĚŵĞƌŐĞŶĐǇ&ŽŽĚŐĞŶĐŝĞƐ&ƵŶĚdŽƚĂů
hŝŶƚĂŚĂƐŝŶZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
dƌĂŶƐĨĞƌƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hŝŶƚĂŚĂƐŝŶZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚdŽƚĂů
hƚĂŚŽŵŵƵŶŝƚǇĞŶƚĞƌĨŽƌƚŚĞĞĂĨ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚŽŵŵƵŶŝƚǇĞŶƚĞƌĨŽƌƚŚĞĞĂĨ&ƵŶĚdŽƚĂů
tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐdŽƚĂů
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϲ͕ϴϬϬ

ΨϬ

ϲ͕ϴϬϬ
ϭ͕ϭϮϭ͕ϭϬϬ
;Ϯϱϯ͕ϰϬϬͿ
;ϯ͕Ϯϲϳ͕ϳϬϬͿ
ϲ͕ϬϮϯ͕ϵϬϬ
Ψϯ͕ϲϯϬ͕ϳϬϬ

ΨϬ

;Ϯϱϴ͕ϱϬϬͿ
;ϳ͕ϲϭϯ͕ϲϬϬͿ
ϭ͕ϳϱϯ͕ϳϬϬ
;ϭ͕ϴϱϰ͕ϴϬϬͿ
;Ψϳ͕ϵϳϯ͕ϮϬϬͿ

ΨϬ

ϲϵϲ͕ϴϬϬ
ϱ͕ϱϰϬ͕ϵϬϬ
;ϲ͕Ϯϯϳ͕ϬϬϬͿ
ΨϳϬϬ

ΨϬ

ϱ͕ϮϬϮ͕ϯϬϬ
;Ϯϱ͕ϭϮϱ͕ϰϬϬͿ
ϮϬ͕Ϭϲϴ͕ϴϬϬ
Ψϭϰϱ͕ϳϬϬ

ΨϬ

ϯϳϱ͕ϬϬϬ
;ϯϳϱ͕ϮϬϬͿ
;ϳϱϲ͕ϬϬϬͿ
ϭ͕Ϭϰϳ͕ϭϬϬ
ΨϮϵϬ͕ϵϬϬ

ΨϬ

;ϰϵ͕ϴϬϬͿ
;ϭ͕ϭϮϭ͕ϭϬϬͿ
ϳϳϯ͕ϬϬϬ
ϰ͕ϱϵϱ͕ϳϬϬ
;ϵ͕Ϭϭϴ͕ϲϬϬͿ
;Ψϰ͕ϴϮϬ͕ϴϬϬͿ

ϭ͕ϭϮϭ͕ϭϬϬ
;Ϯϱϯ͕ϰϬϬͿ
;ϯ͕Ϯϲϳ͕ϳϬϬͿ
ϲ͕ϬϮϯ͕ϵϬϬ
ΨϮ͕ϱϬϵ͕ϲϬϬ

;Ϯϱϴ͕ϱϬϬͿ
;ϳ͕ϲϭϯ͕ϲϬϬͿ
ϭ͕ϳϱϯ͕ϳϬϬ
;ϭ͕ϴϱϰ͕ϴϬϬͿ
;Ψϳ͕ϵϳϯ͕ϮϬϬͿ

ϲϵϲ͕ϴϬϬ
ϱ͕ϱϰϬ͕ϵϬϬ
;ϲ͕Ϯϯϳ͕ϬϬϬͿ
ΨϳϬϬ

ϱ͕ϮϬϮ͕ϯϬϬ
;Ϯϱ͕ϭϮϱ͕ϰϬϬͿ
ϮϬ͕Ϭϲϴ͕ϴϬϬ
Ψϭϰϱ͕ϳϬϬ

ϯϳϱ͕ϬϬϬ
;ϯϳϱ͕ϮϬϬͿ
;ϳϱϲ͕ϬϬϬͿ
ϭ͕Ϭϰϳ͕ϭϬϬ
ΨϮϵϬ͕ϵϬϬ

Ψϭ͕ϭϮϭ͕ϭϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

;ϰϵ͕ϴϬϬͿ
;ϭ͕ϭϮϭ͕ϭϬϬͿ
ϳϳϯ͕ϬϬϬ
ϰ͕ϱϵϱ͕ϳϬϬ
;ϵ͕Ϭϭϴ͕ϲϬϬͿ
;Ψϯ͕ϲϵϵ͕ϳϬϬͿ

;Ψϭ͕ϭϮϭ͕ϭϬϬͿ

'ƌĂŶĚdŽƚĂů

;ϭ͕ϬϬϬͿ
;ϵ͕ϬϬϬͿ
ϭϯ͕ϱϬϬ
Ψϯ͕ϱϬϬ

ΨϬ

ΨϬ

;ϭ͕ϬϬϬͿ
;ϵ͕ϬϬϬͿ
ϭϯ͕ϱϬϬ
Ψϯ͕ϱϬϬ

;Ψϴ͕ϳϭϮ͕ϴϬϬͿ

ΨϬ

ΨϬ

;Ψϴ͕ϳϭϮ͕ϴϬϬͿ

;Ψϵ͕ϯϱϲ͕ϰϬϬͿ

ΨϬ

ΨϬ

;Ψϵ͕ϯϱϲ͕ϰϬϬͿ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ















^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϭ ,ĞĂůƚŚ
ŵďƵůĂŶĐĞ^ĞƌǀŝĐĞWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚǆƉĞŶĚĂďůĞZĞǀĞŶƵĞ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŵďƵůĂŶĐĞ^ĞƌǀŝĐĞWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚǆƉĞŶĚĂďůĞZĞǀĞŶƵĞ&ƵŶĚdŽƚĂů
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĂƉƐŝŶŐĂůĂŶĐĞ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ&ƵŶĚdŽƚĂů
EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐWƌŽǀŝĚĞƌƐƐĞƐƐŵĞŶƚ&ƵŶĚdŽƚĂů
,ĞĂůƚŚdŽƚĂů
ϭ ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ^^
KĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶdƌĂŶƐŝƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
KĨĨŝĐĞŽĨZĞŚĂďŝůŝƚĂƚŝŽŶdƌĂŶƐŝƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdŽƚĂů

ϴϱ͕ϳϬϬ
Ϯϴϯ͕ϵϬϬ
Ψϯϲϵ͕ϲϬϬ

ϲ͕ϬϵϮ͕ϭϬϬ
;ϳϴϳ͕ϵϬϬͿ
;ϵ͕ϰϬϬ͕ϬϬϬͿ
;Ψϰ͕Ϭϵϱ͕ϴϬϬͿ

Ϯ͕ϱϲϯ͕ϭϬϬ
ϴϬ͕ϱϬϬ
ΨϮ͕ϲϰϯ͕ϲϬϬ
;Ψϭ͕ϬϴϮ͕ϲϬϬͿ

ϳ͕ϰϵϮ͕ϲϬϬ
Ψϳ͕ϰϵϮ͕ϲϬϬ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

ΨϬ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ΨϬ

ϭ͕ϯϬϬ͕ϬϬϬ
Ϯϯϲ͕ϬϬϬ

ϯϱ͕ϲϱϬ͕ϬϬϬ
ϭ͕ϮϬϬ͕ϬϬϬ
ϭϱ͕ϬϬϬ͕ϬϬϬ

Ψϭ͕ϱϯϲ͕ϬϬϬ

Ψϱϭ͕ϴϱϬ͕ϬϬϬ

ϯϭϯ͕ϮϬϬ
Ψϯϭϯ͕ϮϬϬ
Ψϭ͕ϴϰϵ͕ϮϬϬ

ΨϬ

ΨϬ

'ƌĂŶĚdŽƚĂů

ϴϱ͕ϳϬϬ
Ϯϴϯ͕ϵϬϬ
Ψϯϲϵ͕ϲϬϬ

ϯϱ͕ϲϱϬ͕ϬϬϬ
Ϯ͕ϱϬϬ͕ϬϬϬ
ϭϱ͕Ϯϯϲ͕ϬϬϬ
ϲ͕ϬϵϮ͕ϭϬϬ
;ϳϴϳ͕ϵϬϬͿ
;ϵ͕ϰϬϬ͕ϬϬϬͿ
Ψϰϵ͕ϮϵϬ͕ϮϬϬ

Ϯ͕ϴϳϲ͕ϯϬϬ
ϴϬ͕ϱϬϬ
ΨϮ͕ϵϱϲ͕ϴϬϬ

Ψϱϭ͕ϴϱϬ͕ϬϬϬ

ΨϱϮ͕ϲϭϲ͕ϲϬϬ

ΨϬ

ϳ͕ϰϵϮ͕ϲϬϬ
Ψϳ͕ϰϵϮ͕ϲϬϬ

ΨϬ

ϱ͕ϭϬϬ͕ϬϬϬ
Ψϱ͕ϭϬϬ͕ϬϬϬ












DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdŽƚĂů
EƵƌƐĞ,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
EƵƌƐĞ,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdŽƚĂů
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ^^dŽƚĂů
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϭ tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
^ƚĂƚĞ^ŵĂůůƵƐŝŶĞƐƐƌĞĚŝƚ/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞ^ŵĂůůƵƐŝŶĞƐƐƌĞĚŝƚ/ŶŝƚŝĂƚŝǀĞWƌŽŐƌĂŵ&ƵŶĚdŽƚĂů

ΨϬ

;ϱϮϬ͕ϬϬϬͿ
;ΨϱϮϬ͕ϬϬϬͿ

ϱ͕ϭϬϬ͕ϬϬϬ
Ψϱ͕ϭϬϬ͕ϬϬϬ

ΨϬ

Ψϲ͕ϵϳϮ͕ϲϬϬ

Ψϱ͕ϭϬϬ͕ϬϬϬ

Ψϱ͕ϴϵϬ͕ϬϬϬ

Ψϲ͕ϵϰϵ͕ϮϬϬ

ϳϬ͕ϬϬϬ
ϲϱ͕ϱϬϬ
;ϭϯϱ͕ϱϬϬͿ
ΨϬ

ΨϬ

ΨϬ
ΨϬ
Ψϱϭ͕ϴϱϬ͕ϬϬϬ

ΨϬ

;ϱϮϬ͕ϬϬϬͿ
;ΨϱϮϬ͕ϬϬϬͿ
ΨϭϮ͕ϬϳϮ͕ϲϬϬ
Ψϲϰ͕ϲϴϵ͕ϮϬϬ

ϳϬ͕ϬϬϬ
ϲϱ͕ϱϬϬ
;ϭϯϱ͕ϱϬϬͿ
ΨϬ
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^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
hŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hŶĞŵƉůŽǇŵĞŶƚŽŵƉĞŶƐĂƚŝŽŶ&ƵŶĚdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

;ϭ͕ϮϯϬ͕ϱϬϬͿ
;Ϯ͕ϯϵϳ͕ϱϬϬͿ
ϭϵϯ͕ϲϳϳ͕ϱϬϬ
;ϮϭϮ͕ϵϱϬ͕ϭϬϬͿ
;ϱ͕ϰϲϲ͕ϳϬϬͿ
Ϯϴ͕ϯϲϳ͕ϯϬϬ
ΨϬ

ΨϬ

ΨϬ

;ϭ͕ϮϯϬ͕ϱϬϬͿ
;Ϯ͕ϯϵϳ͕ϱϬϬͿ
ϭϵϯ͕ϲϳϳ͕ϱϬϬ
;ϮϭϮ͕ϵϱϬ͕ϭϬϬͿ
;ϱ͕ϰϲϲ͕ϳϬϬͿ
Ϯϴ͕ϯϲϳ͕ϯϬϬ
ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭ ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ^^
YƵĂůŝĨŝĞĚWĂƚŝĞŶƚŶƚĞƌƉƌŝƐĞ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
YƵĂůŝĨŝĞĚWĂƚŝĞŶƚŶƚĞƌƉƌŝƐĞ&ƵŶĚdŽƚĂů

ΨϬ

ϰ͕ϱϬϬ͕ϬϬϬ
Ψϰ͕ϱϬϬ͕ϬϬϬ

ΨϬ

ϰ͕ϱϬϬ͕ϬϬϬ
Ψϰ͕ϱϬϬ͕ϬϬϬ

ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ^^dŽƚĂů

ΨϬ

Ψϰ͕ϱϬϬ͕ϬϬϬ

ΨϬ

Ψϰ͕ϱϬϬ͕ϬϬϬ

ΨϬ

Ψϰ͕ϱϬϬ͕ϬϬϬ

ΨϬ

Ψϰ͕ϱϬϬ͕ϬϬϬ


tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐdŽƚĂů























ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
ϭ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐůŝĞŶƚdƌƵƐƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ƵŵĂŶ^ĞƌǀŝĐĞƐůŝĞŶƚdƌƵƐƚ&ƵŶĚdŽƚĂů
,ƵŵĂŶ^ĞƌǀŝĐĞƐKZ^^ƵƉƉŽƌƚŽůůĞĐƚŝŽŶƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐKZ^^ƵƉƉŽƌƚŽůůĞĐƚŝŽŶƐdŽƚĂů
DĂƵƌŝĐĞE͘tĂƌƐŚĂǁdƌƵƐƚ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
DĂƵƌŝĐĞE͘tĂƌƐŚĂǁdƌƵƐƚ&ƵŶĚdŽƚĂů

ϭϰ͕ϯϬϬ
ϯϭϬ͕ϭϬϬ
;ϵϳ͕ϴϬϬͿ
ϵϳ͕ϴϬϬ
ΨϯϮϰ͕ϰϬϬ

ΨϬ

ΨϬ

ϭϰ͕ϯϬϬ
ϯϭϬ͕ϭϬϬ
;ϵϳ͕ϴϬϬͿ
ϵϳ͕ϴϬϬ
ΨϯϮϰ͕ϰϬϬ

ϯϱϰ͕ϲϬϬ
Ψϯϱϰ͕ϲϬϬ

ΨϬ

ΨϬ

ϯϱϰ͕ϲϬϬ
Ψϯϱϰ͕ϲϬϬ

Ϯ͕ϬϬϬ
Ϯ͕ϳϬϬ
;Ϯ͕ϳϬϬͿ
ΨϮ͕ϬϬϬ

ΨϬ

ΨϬ

Ϯ͕ϬϬϬ
Ϯ͕ϳϬϬ
;Ϯ͕ϳϬϬͿ
ΨϮ͕ϬϬϬ

ΨϬ

ϵϬϬ
;ϯϲ͕ϮϬϬͿ
;ϯϮ͕ϱϬϬͿ
ϰϵ͕ϰϬϬ
;Ψϭϴ͕ϰϬϬͿ

hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌWĂƚŝĞŶƚĐĐŽƵŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚ^ƚĂƚĞĞǀĞůŽƉŵĞŶƚĂůĞŶƚĞƌWĂƚŝĞŶƚĐĐŽƵŶƚdŽƚĂů

ϵϬϬ
;ϯϲ͕ϮϬϬͿ
;ϯϮ͕ϱϬϬͿ
ϰϵ͕ϰϬϬ
;Ψϭϴ͕ϰϬϬͿ

hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůWĂƚŝĞŶƚdƌƵƐƚ&ƵŶĚ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚ^ƚĂƚĞ,ŽƐƉŝƚĂůWĂƚŝĞŶƚdƌƵƐƚ&ƵŶĚdŽƚĂů

;ϭϯ͕ϲϬϬͿ
;ϰϬ͕ϳϬϬͿ
ϰϬ͕ϳϬϬ
;Ψϭϯ͕ϲϬϬͿ

ΨϬ

ΨϬ

;ϭϯ͕ϲϬϬͿ
;ϰϬ͕ϳϬϬͿ
ϰϬ͕ϳϬϬ
;Ψϭϯ͕ϲϬϬͿ

Ψϲϰϵ͕ϬϬϬ

ΨϬ

ΨϬ

Ψϲϰϵ͕ϬϬϬ

,ƵŵĂŶ^ĞƌǀŝĐĞƐdŽƚĂů

ΨϬ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ








^͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
ϭ tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚsĞŶĚŽƌ&ƵŶĚ
KƚŚĞƌdƌƵƐƚĂŶĚŐĞŶĐǇ&ƵŶĚƐ
KƚŚĞƌ&ŝŶĂŶĐŝŶŐ^ŽƵƌĐĞƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/ŶĚŝǀŝĚƵĂůƐǁŝƚŚsŝƐƵĂů/ŵƉĂŝƌŵĞŶƚsĞŶĚŽƌ&ƵŶĚdŽƚĂů
tŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐdŽƚĂů
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐdŽƚĂů

 'ƌĂŶĚdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϭϱϰ͕ϳϬϬ
;ϭϯϵ͕ϳϬϬͿ
ϱ͕ϵϬϬ
ϰ͕ϬϬϬ
ΨϮϰ͕ϵϬϬ

ΨϬ

ΨϬ

ϭϱϰ͕ϳϬϬ
;ϭϯϵ͕ϳϬϬͿ
ϱ͕ϵϬϬ
ϰ͕ϬϬϬ
ΨϮϰ͕ϵϬϬ

ΨϮϰ͕ϵϬϬ

ΨϬ

ΨϬ

ΨϮϰ͕ϵϬϬ

Ψϲϳϯ͕ϵϬϬ

ΨϬ

ΨϬ

Ψϲϳϯ͕ϵϬϬ

ΨϯϬ͕ϴϭϰ͕ϰϬϬ

Ψϭϭϰ͕ϬϱϮ͕ϯϬϬ

ΨϮϱϲ͕ϵϮϭ͕ϴϬϬ

ΨϰϬϭ͕ϳϴϴ͕ϱϬϬ

























8-68

Office of the Legislative Fiscal Analyst

Budget of the State of Utah

Social Services

 dĂďůĞϮͲ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů













/ƚĞŵEĂŵĞ
ŐĞŶĐǇEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ĂƉƚƵƌĞ^ĂǀŝŶŐƐĨƌŽŵ>ŝĐĞŶƐŝŶŐKŶĞ&ĞǁĞƌWƌŐŵ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ĂƉƚƵƌĞ^ĂǀŝŶŐƐĨƌŽŵ&ĞǁĞƌĂĐŬŐƌŽƵŶĚŚĞĐŬƐ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ĂƉƚƵƌĞ^ĂǀŝŶŐƐĨƌŽŵ&ĞǁĞƌĂĐŬŐƌŽƵŶĚŚĞĐŬƐ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ

















ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐʹtŽƌŬĨŽƌĐĞ^ǀĐƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,

tŽƌŬĨŽƌĐĞ^ǀĐƐ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

ŽŵĞƐƚŝĐsŝŽůĞŶĐĞ͗^ĞůĨͲWƌŽƚĞĐƚĨŽƌ&>^tŽŵĞŶ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
ŶĚŽĨWĂǇŵĞŶƚƐƚŽ^ƉĞĐŝĂůhŶŝƚĂƚ^ƚĂƚĞ,ŽƐƉŝƚĂů ,ĞĂůƚŚ
ŶĚŽĨWĂǇŵĞŶƚƐƚŽ^ƉĞĐŝĂůhŶŝƚĂƚ^ƚĂƚĞ,ŽƐƉŝƚĂů ,ĞĂůƚŚ
ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐĚũƵƐƚͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌ
&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌ
&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌ
&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ĞĂůƚŚ
,ĞĂůƚŚ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ
&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ



>ŝŶĞ/ƚĞŵEĂŵĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

ǆĞĐŝƌKƉƐ
^͘͘Ϯ
ϲϳ
'ĞŶĞƌĂůϭǆ
ǆĞĐŝƌKƉƐ
^͘͘Ϯ
ϲϳ
&ĞĚĞƌĂů
ǆĞĐŝƌKƉƐ
^͘͘Ϯ
ϲϳ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ĂƉƚƵƌĞ^ĂǀŝŶŐƐĨƌŽŵ&ĞǁĞƌĂĐŬŐƌŽƵŶĚŚĞĐŬƐ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϳϭ
ŶƚĞƌƉƌŝƐĞ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϳϭ
'ĞŶĞƌĂůϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϳϭ
ZĞƐƚƌŝĐƚĞĚϭǆ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ
^͘͘Ϯ
ϳϭ
^Ɖ͘ZĞǀĞŶƵĞ
,
^͘͘Ϯ
ϳϮ
ŶƚĞƌƉƌŝƐĞ
,
^͘͘Ϯ
ϳϮ
^Ɖ͘ZĞǀĞŶƵĞ
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘Ϯ
ϳϱ
ŶƚĞƌƉƌŝƐĞ
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘Ϯ
ϳϱ
'ĞŶĞƌĂůϭǆ
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘Ϯ
ϳϱ
ZĞƐƚƌŝĐƚĞĚϭǆ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϳϰ
ŶƚĞƌƉƌŝƐĞ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϳϰ
'ĞŶĞƌĂůϭǆ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϳϰ
ZĞƐƚƌŝĐƚĞĚϭǆ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϳϰ
^Ɖ͘ZĞǀĞŶƵĞ
hŶĞŵƉůŽǇ/ŶƐƵƌ
^͘͘Ϯ
ϳϲ
ŶƚĞƌƉƌŝƐĞ
hŶĞŵƉůŽǇ/ŶƐƵƌ
^͘͘Ϯ
ϳϲ
'ĞŶĞƌĂůϭǆ
hŶĞŵƉůŽǇ/ŶƐƵƌ
^͘͘Ϯ
ϳϲ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕ŽƐƚůůŽĐĂƚŝŽŶWůĂŶ
ZĞĐŽǀĞƌǇ^ǀĐƐ
^͘͘Ϯ
ϲϴ
ĞĚ͘ƌĞĚŝƚ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϳϬ
ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕ĞĚŝĐĂƚĞĚƌĞĚŝƚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘Ϯ
ϳϱ
ĞĚ͘ƌĞĚŝƚ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘Ϯ
ϱϵ
ĞĚ͘ƌĞĚŝƚ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘ϳ
Ϯ
ĞĚ͘ƌĞĚŝƚ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϲϭ
ĞĚ͘ƌĞĚŝƚ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϳ
ϰ
ĞĚ͘ƌĞĚŝƚ
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϲϮ
ĞĚ͘ƌĞĚŝƚ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϳ
ϱ
ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϳ
ϳ
ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ/ŶĐƌĞĂƐĞͲK,
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϳϬ
'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
&ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ŶĚŽĨWĂǇŵĞŶƚƐƚŽ^ƉĞĐŝĂůhŶŝƚĂƚ^ƚĂƚĞ,ŽƐƉŝƚĂů
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϲϵ
ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
&ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
'ĞŶĞƌĂůϭǆ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϳϰ
&ĞĚĞƌĂů
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϳϰ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕&ĂŵŝůǇWůĂŶŶŝŶŐDĞĚŝĐĂŝĚtĂŝǀĞƌ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘Ϯ
ϱϵ
&ĞĚĞƌĂů
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘ϳ
Ϯ
&ĞĚĞƌĂů
ǆĞĐŝƌKƉƐ
^͘͘Ϯ
ϲϬ
&ĞĚĞƌĂů
ǆĞĐŝƌKƉƐ
^͘͘ϳ
ϯ
&ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϲϮ
&ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϲϮ
dƌĂŶƐĨĞƌ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϳ
ϱ
dƌĂŶƐĨĞƌ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
&ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
dƌĂŶƐĨĞƌ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϳ
ϳ
dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů&ƵŶĚĂŶĚ/ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂůdƌĂŶƐĨĞƌƐ

ŵŽƵŶƚ
;ϱϬϬͿ
;Ϯ͕ϮϬϬͿ
;ϭϴ͕ϭϬϬͿ
;ΨϮϬ͕ϯϬϬͿ
ϮϬ͕ϳϬϬ
ϲϬϬ͕ϬϬϬ
ϮϬ͕ϬϬϬ
Ϯ͕ϱϬϬ
Ϯ͕ϬϬϬ͕ϬϬϬ
ϭϮϭ͕ϬϬϬ
ϱ͕ϯϬϬ
;ϭ͕ϵϬϬ͕ϬϬϬͿ
ϱϬϬ
Ϯϱϵ͕ϬϬϬ
ϭ͕ϮϱϬ͕ϬϬϬ
ϯϴ͕ϬϬϬ
ϭ͕ϱϬϬ
ϳ͕ϬϬϬ
ϱϬ͕ϬϬϬ
ϭ͕ϬϬϬ
ΨϮ͕ϰϳϲ͕ϱϬϬ
ϯϰϲ͕ϴϬϬ
ϭ͕Ϭϳϱ͕ϲϬϬ
Ψϭ͕ϰϮϮ͕ϰϬϬ
ϳϱ͕ϰϬϬ
ϭ͕ϲϯϴ͕ϲϬϬ
;ϭ͕ϲϯϴ͕ϲϬϬͿ
ϲ͕ϴϬϬ
;ϲ͕ϴϬϬͿ
ϴϴϮ͕ϯϬϬ
;ϴϴϮ͕ϯϬϬͿ
ϯϭ͕ϰϮϮ͕ϱϬϬ
;ϯϭ͕ϰϮϮ͕ϱϬϬͿ
ΨϬ
ϭϱϮ͕ϮϬϬ
ϴϬ͕ϱϬϬ
;ϴϬ͕ϱϬϬͿ
ΨϬ
Ϯϭ͕ϬϬϬ
;ϭ͕ϭϰϰ͕ϮϬϬͿ
;ϱϲ͕ϳϬϬͿ
;ϭ͕Ϯϯϱ͕ϴϬϬͿ
;ϯϰϲ͕ϳϬϬͿ
;ΨϮ͕ϳϴϯ͕ϰϬϬͿ
ϭ͕ϱϴϲ͕ϳϬϬ
;ϭ͕ϱϴϲ͕ϳϬϬͿ
;ϳϴϭ͕ϲϬϬͿ
ϳϴϭ͕ϲϬϬ
ϯ͕ϮϬϳ͕ϯϬϬ
ϰ͕ϳϱϮ͕ϭϬϬ
;ϰ͕ϳϱϮ͕ϭϬϬͿ
;ϱ͕ϬϬϬ͕ϬϬϬͿ
Ϯϯ͕Ϭϯϭ͕ϳϬϬ
;Ϯϯ͕Ϭϯϭ͕ϳϬϬͿ
;Ψϭ͕ϳϵϮ͕ϳϬϬͿ
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/ƚĞŵEĂŵĞ
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ

ŐĞŶĐǇEĂŵĞ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ

&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐʹtŽƌŬĨŽƌĐĞ^ĞƌǀŝĐĞƐ
,͘͘ϭϲϲ͕ŽǁŶ^ǇŶĚƌŽŵĞďŽƌƚŝŽŶĐƚ
,͘͘ϭϳϴ͕,ĞĂůƚŚĂƌĞŚĂƌŐĞƐ
,͘͘ϰϲϬ͕DĞĚŝĐĂŝĚůŝŐŝďŝůŝƚǇŵĞŶĚŵĞŶƚƐ
,͘͘ϰϲϬ͕DĞĚŝĐĂŝĚůŝŐŝďŝůŝƚǇŵĞŶĚŵĞŶƚƐ
,͘͘ϰϲϬ͕DĞĚŝĐĂŝĚůŝŐŝďŝůŝƚǇŵĞŶĚŵĞŶƚƐ
,͘͘ϰϲϬ͕DĞĚŝĐĂŝĚůŝŐŝďŝůŝƚǇŵĞŶĚŵĞŶƚƐ
,͘͘ϰϲϬ͕DĞĚŝĐĂŝĚůŝŐŝďŝůŝƚǇŵĞŶĚŵĞŶƚƐ
,͘͘ϰϲϬ͕DĞĚŝĐĂŝĚůŝŐŝďŝůŝƚǇŵĞŶĚŵĞŶƚƐ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲ/Ŷ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲ/Ŷ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲ/Ŷ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲKƵƚ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲKƵƚ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲKƵƚ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲKƵƚ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

,ŝŐŚĞƌĚƵĐĂƚŝŽŶ'ƌĂŶƚƐĨŽƌ^ĐŚŽŽů^ĂĨĞƚǇ
,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚŚĂŶŐĞƐ
,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚŚĂŶŐĞƐ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ĞĂůƚŚ
,ĞĂůƚŚ

,ŽŵĞůĞƐƐ^ŚĞůƚĞƌƐ
DĞĚŝĐĂŝĚK^ĞůĞĐƚŚĞĂůƚŚKdĂǆ
DĞĚŝĐĂŝĚK^ĞůĞĐƚŚĞĂůƚŚKdĂǆ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
,ĞĂůƚŚ
,ĞĂůƚŚ

DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌ
DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌ
DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌ
DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌ
DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ
DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ
DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ
DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ
DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ
DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ



























KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞ͗^ŽďĞƌ>ŝǀŝŶŐWƌŽŐƌĂŵ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
KƉĞƌĂƚŝŽŶZŝŽ'ƌĂŶĚĞ͗ĞŚĂǀŝŽƌĂů,ĞĂůƚŚ^ĞƌǀŝĐĞƐ ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
WƌŝǀĂƚĞĐƚŝǀŝƚǇŽŶĚƐ;,͘͘Ϯϯ'^ΖϭϴͿ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
YƵŝĐŬĞƌdĞƐƚƐĨŽƌƌƵŐͲĨĂĐŝůŝƚĂƚĞĚ^ĞǆƵĂůƐƐĂƵůƚ ,ĞĂůƚŚ
ZĞďĂƚĞƐĨŽƌ/ŶũĞĐƚĂďůĞWƐǇĐŚŽƚŝĐDĞĚŝĐĂƚŝŽŶƐ
,ĞĂůƚŚ
ZĞďĂƚĞƐĨŽƌ/ŶũĞĐƚĂďůĞWƐǇĐŚŽƚŝĐDĞĚŝĐĂƚŝŽŶƐ
,ĞĂůƚŚ
ZĞĐŽǀĞƌEŽŶůĂƉƐŝŶŐĂůĂŶĐĞĨƌŽŵŝƐĂďŝůŝƚǇ^Ğƌǀ
ZĞĐŽǀĞƌ^ƚĂƚĞ,ŽƐƉŝƚĂů&ƵŶĚƐĨŽƌůŽƐĞĚhŶŝƚ
ZĞƋƵŝƌĞϵϬĂǇ'ĞŶĞƌŝĐƌƵŐ^ƵƉƉůǇŝŶDĞĚŝĐĂŝĚ
ZĞƋƵŝƌĞϵϬĂǇ'ĞŶĞƌŝĐƌƵŐ^ƵƉƉůǇŝŶDĞĚŝĐĂŝĚ

,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ĞĂůƚŚ
,ĞĂůƚŚ

ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚŚĂŶŐĞƐͲ,ĞĂůƚŚ

,ĞĂůƚŚ



>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
ŐŝŶŐĚƵůƚ^ǀĐƐ
^͘͘Ϯ
ϲϱ
&ĞĚĞƌĂů
ŚŝůĚ&ĂŵŝůǇ^ǀĐ
^͘͘Ϯ
ϲϲ
&ĞĚĞƌĂů
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϳϬ
&ĞĚĞƌĂů
^ƵďƚŽƚĂů͕&ĞĚĞƌĂů&ƵŶĚƐĚũƵƐƚŵĞŶƚƐͲ,ƵŵĂŶ^ĞƌǀŝĐĞƐ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϳϰ
&ĞĚĞƌĂů
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϯ
Ϯϵ
'ĞŶĞƌĂůϭǆ
ǆĞĐŝƌKƉƐ
^͘͘ϯ
Ϯϴ
'ĞŶĞƌĂůϭǆ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϯϬ
&ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϯϬ
'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϯϯ
&ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϯϯ
'ĞŶĞƌĂůϭǆ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘ϯ
ϰϬ
&ĞĚĞƌĂů
KƉƐĂŶĚWŽůŝĐǇ
^͘͘ϯ
ϰϬ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϰϲϬ͕DĞĚŝĐĂŝĚůŝŐŝďŝůŝƚǇŵĞŶĚŵĞŶƚƐ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
&ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
^Ɖ͘ZĞǀĞŶƵĞ
tŬĨĐ&ŝŶƐƐŝƐƚ
^͘͘Ϯ
ϲϰ
&ĞĚĞƌĂů
^ƵďƚŽƚĂů͕,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲ/Ŷ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϲϭ
&ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϲϮ
&ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϲϮ
^Ɖ͘ZĞǀĞŶƵĞ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
ĞĚ͘ƌĞĚŝƚ
^ƵďƚŽƚĂů͕,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲKƵƚ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘ϳ
ϭϲ
'ĞŶĞƌĂůϭǆ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϳ
ϰ
'ĞŶĞƌĂůϭǆ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘ϳ
ϰ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚŚĂŶŐĞƐ
,
^͘͘Ϯ
ϳϮ
'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
&ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕DĞĚŝĐĂŝĚK^ĞůĞĐƚŚĞĂůƚŚKdĂǆ
,/W
^͘͘Ϯ
ϱϴ
&ĞĚĞƌĂů
,/W
^͘͘Ϯ
ϱϴ
ZĞƐƚƌŝĐƚĞĚϭǆ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
&ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌ
KĨĨŝĐĞŽĨŚŝůĚĂƌĞ
^͘͘Ϯ
ϳϯ
&ĞĚĞƌĂů
KĨĨŝĐĞŽĨŚŝůĚĂƌĞ
^͘͘Ϯ
ϳϯ
'ĞŶĞƌĂůϭǆ
KĨĨŝĐĞŽĨŚŝůĚĂƌĞ
^͘͘Ϯ
ϳϯ
dƌĂŶƐĨĞƌ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϳϰ
&ĞĚĞƌĂů
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϳϰ
'ĞŶĞƌĂůϭǆ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘Ϯ
ϳϰ
dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕DŽǀĞKĨĨŝĐĞŽĨŚŝůĚĂƌĞƚŽKƉƐĂŶĚWŽůŝĐǇ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϳϬ
'ĞŶĞƌĂůϭǆ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϳϬ
'ĞŶĞƌĂůϭǆ
,
^͘͘Ϯ
ϳϮ
'ĞŶĞƌĂůϭǆ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘Ϯ
ϱϵ
'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
&ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ZĞďĂƚĞƐĨŽƌ/ŶũĞĐƚĂďůĞWƐǇĐŚŽƚŝĐDĞĚŝĐĂƚŝŽŶƐ
^ǀĐƐWƉůŝƐĂď
^͘͘Ϯ
ϲϵ
'ĞŶĞƌĂůϭǆ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘Ϯ
ϳϬ
'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
&ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ZĞƋƵŝƌĞϵϬĂǇ'ĞŶĞƌŝĐƌƵŐ^ƵƉƉůǇŝŶDĞĚŝĐĂŝĚ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
^Ɖ͘ZĞǀĞŶƵĞ

ŵŽƵŶƚ
ϵϴϭ͕ϲϬϬ
ϯ͕ϰϱϲ͕ϴϬϬ
ϭϭ͕ϮϯϮ͕ϴϬϬ
Ψϭϱ͕ϲϳϭ͕ϮϬϬ
ϮϮ͕ϬϬϬ͕ϬϬϬ
ϰ͕ϬϬϬ
ϭ͕ϬϬϬ
ϭϯϯ͕ϬϬϬ
ϱϳ͕ϬϬϬ
ϮϳϬ͕ϬϬϬ
ϯϬ͕ϬϬϬ
ϯϳϮ͕ϲϬϬ
ϰϭ͕ϱϬϬ
ΨϵϬϰ͕ϭϬϬ
ϭ͕ϴϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ϮϬϮ͕ϱϬϬ
ΨϮ͕ϮϬϮ͕ϱϬϬ
;ϮϬϮ͕ϱϬϬͿ
;ϭ͕ϴϬϬ͕ϬϬϬͿ
;ϮϬϬ͕ϬϬϬͿ
;Ϯϯϲ͕ϬϬϬͿ
;ΨϮ͕ϰϯϴ͕ϱϬϬͿ
ϱϬϬ͕ϬϬϬ
ϱϮϬ͕ϬϬϬ
;ϱϮϬ͕ϬϬϬͿ
ΨϬ
ϰϬϬ͕ϬϬϬ
ϰϱϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ΨϲϱϬ͕ϬϬϬ
ϯ͕ϳϱϬ͕ϬϬϬ
ϭ͕ϯϬϬ͕ϬϬϬ
Ϯ͕ϴϲϬ͕ϬϬϬ
;ϱ͕ϭϬϬ͕ϬϬϬͿ
ϭ͕ϯϬϬ͕ϬϬϬ
Ψϰ͕ϭϭϬ͕ϬϬϬ
;Ϯ͕ϬϬϮ͕ϳϬϬͿ
;ϮϬϮ͕ϲϬϬͿ
;Ϯϳϵ͕ϵϬϬͿ
Ϯ͕ϬϬϮ͕ϳϬϬ
ϮϬϮ͕ϲϬϬ
Ϯϳϵ͕ϵϬϬ
ΨϬ
ϳϭϲ͕ϭϬϬ
ϭϰϭ͕ϭϬϬ
ϭϮϭ͕ϳϬϬ
ϰϱϱ͕ϴϬϬ
;ϭ͕ϲϬϬ͕ϬϬϬͿ
;ϳϬϬ͕ϬϬϬͿ
;ΨϮ͕ϯϬϬ͕ϬϬϬͿ
;ϭ͕ϮϱϬ͕ϬϬϬͿ
;ϭϮϰ͕ϮϬϬͿ
;ϮϲϬ͕ϬϬϬͿ
;ϭϭϬ͕ϬϬϬͿ
;ΨϯϳϬ͕ϬϬϬͿ
ϲϮϵ͕ϳϬϬ
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 dĂďůĞϮͲ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů












/ƚĞŵEĂŵĞ
ŐĞŶĐǇEĂŵĞ
^͘͘ϭϭ͕DĞĚŝĐĂŝĚĞŶƚĂůŽǀĞƌĂŐĞŵĞŶĚŵĞŶƚƐ ,ĞĂůƚŚ
^͘͘ϭϭ͕DĞĚŝĐĂŝĚĞŶƚĂůŽǀĞƌĂŐĞŵĞŶĚŵĞŶƚƐ ,ĞĂůƚŚ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ

^͘͘ϭϰϯ͕WƵďůŝĐĚƵĐĂƚŝŽŶsŝƐŝŽŶ^ĐƌĞĞŶŝŶŐ
^͘͘ϮϬϮ͕sƵůŶĞƌĂďůĞĚƵůƚŵĞŶĚŵĞŶƚƐ
^ĂĨĞ,ĂǀĞŶ
^ĂĨĞ,ĂǀĞŶ

,ĞĂůƚŚ
,ƵŵĂŶ^ĞƌǀŝĐĞƐ
,ĞĂůƚŚ
,ĞĂůƚŚ

hƐĞϯйDĂǆŝŵƵŵĨƌŽŵEƵƌƐŝŶŐZĞƐƚƌŝĐƚĞĚ
hƐĞϯйDĂǆŝŵƵŵĨƌŽŵEƵƌƐŝŶŐZĞƐƚƌŝĐƚĞĚ
hƐĞϯйDĂǆŝŵƵŵĨƌŽŵEƵƌƐŝŶŐZĞƐƚƌŝĐƚĞĚ
hƐĞϯйDĂǆŝŵƵŵĨƌŽŵEƵƌƐŝŶŐZĞƐƚƌŝĐƚĞĚ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

h^KZdƌĂŶƐŝƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
h^KZdƌĂŶƐŝƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

tŽƌŬĨŽƌĐĞ^ǀĐƐ
tŽƌŬĨŽƌĐĞ^ǀĐƐ













ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚdĞĐŚŶŝĐĂůŽƌƌĞĐƚŝŽŶ tŽƌŬĨŽƌĐĞ^ǀĐƐ
EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚdĞĐŚŶŝĐĂůŽƌƌĞĐƚŝŽŶ tŽƌŬĨŽƌĐĞ^ǀĐƐ
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
DĞĚŝĐĂůĂŶŶĂďŝƐ/ŵƉůĞŵĞŶƚĂƚŝŽŶ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
,ĞĂůƚŚdƌĂŶƐĨĞƌƐͲ/Ŷ
,ŽŵĞsŝƐŝƚŝŶŐZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚŚĂŶŐĞƐ
DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌ
DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌ

ŵŽƵŶƚ
ϯϳ͕ϱϬϬ
ϯϳ͕ϱϬϬ
Ψϳϱ͕ϬϬϬ
;ϭ͕ϭϬϱ͕ϯϬϬͿ
ϯϮϳ͕ϯϬϬ
ϭϵϳ͕ϳϰϴ͕ϬϬϬ
;ϭ͕ϯϬϬ͕ϬϬϬͿ
Ϯϲ͕ϴϵϭ͕ϱϬϬ
;ϭϰ͕ϵϬϬ͕ϬϬϬͿ
;Ϯ͕ϳϱϬ͕ϬϬϬͿ
;ϯϯϱ͕ϮϬϬͿ
;ϱϬϮ͕ϴϬϬͿ
ΨϮϬϰ͕Ϭϳϯ͕ϱϬϬ
ϲ͕ϳϬϬ
ϳ͕ϱϬϬ
Ϯϱ͕ϬϬϬ
;Ϯϱ͕ϬϬϬͿ
ΨϬ
;ϯϬ͕ϲϬϬͿ
ϯϬ͕ϲϬϬ
;ϳϭ͕ϰϬϬͿ
;ϯϬ͕ϲϬϬͿ
;ΨϭϬϮ͕ϬϬϬͿ
;ϳ͕ϰϵϮ͕ϲϬϬͿ
ϳ͕ϰϵϮ͕ϲϬϬ
ΨϬ

EĂǀĂũŽZĞǀ&ƵŶĚ
^͘͘Ϯ
ϭϬϯ ^Ɖ͘ZĞǀĞŶƵĞ
hŶŝƚĂŚZĞǀ&Ě
^͘͘Ϯ
ϭϬϰ dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕EĂǀĂũŽZĞǀŝƚĂůŝǌĂƚŝŽŶ&ƵŶĚdĞĐŚŶŝĐĂůŽƌƌĞĐƚŝŽŶ

ϭ͕ϭϮϭ͕ϭϬϬ
;ϭ͕ϭϮϭ͕ϭϬϬͿ
ΨϬ

ZĞƐƚĐyĨƌ^^

YƵĂů͘WĂƚ͘Ŷƚ͘&ƵŶĚ

,ĞĂůƚŚ
ZĞƐƚĐyĨƌ^^
,ĞĂůƚŚ
ZĞƐƚĐyĨƌ^^

DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
^͘͘Ϯ
ϭϭϯ ĞĚ͘ƌĞĚŝƚ
EƵƌƐĞ,ŽŵĞsŝƐŝƚŝŶŐZ
^͘͘ϳ
ϱϬ
'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
^͘͘Ϯ
ϭϭϯ ZĞƐƚƌŝĐƚĞĚϭǆ
ϭϭϱ 'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚZĞƐƚƌŝĐƚĞĚĐ ^͘͘Ϯ
^ƵďƚŽƚĂů͕DĞĚŝĐĂŝĚŽŶƐĞŶƐƵƐƵĨĨĞƌ
EƵƌƐŝŶŐĂƌĞ&ĂĐŝůŝƚŝĞƐ ^͘͘Ϯ
ϭϭϰ ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
^͘͘ϯ
ϱϴ
ĞĚ͘ƌĞĚŝƚ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
^͘͘ϯ
ϱϴ
'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
^͘͘ϵϲ
Ϯ
'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶ
^͘͘ϵϲ
Ϯ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
KĨĨŝĐĞŽĨZĞŚĂďdƌĂŶƐŝƚ ^͘͘ϳ
ϰϵ
ĞŐ͘Ăů͘

ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚŚĂŶŐĞƐͲ,ĞĂůƚŚ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ

,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ
,ĞĂůƚŚ

h^KZdƌĂŶƐŝƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

ZĞƐƚĐyĨƌ^^

 'ƌĂŶĚdŽƚĂů

>ŝŶĞ/ƚĞŵEĂŵĞ
ŝůů
/ƚĞŵη
&ƵŶĚ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϯϭ
ĞĚ͘ƌĞĚŝƚ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϯϭ
&ĞĚĞƌĂů
^ƵďƚŽƚĂů͕^͘͘ϭϭ͕DĞĚŝĐĂŝĚĞŶƚĂůŽǀĞƌĂŐĞŵĞŶĚŵĞŶƚƐ
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϯϮ
&ĞĚĞƌĂů
DĞĚ,ůƚŚ&ŝŶ
^͘͘ϯ
ϯϮ
^Ɖ͘ZĞǀĞŶƵĞ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϯϰ
&ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϯϰ
'ĞŶĞƌĂůϭǆ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϯ
ϯϰ
^Ɖ͘ZĞǀĞŶƵĞ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘ϵϲ
ϭ
'ĞŶĞƌĂůϭǆ
^ƵďďDĞŶƚ,ůƚŚ
^͘͘ϯ
ϯϴ
'ĞŶĞƌĂůϭǆ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘ϯ
ϰϭ
^Ɖ͘ZĞǀĞŶƵĞ
KƉƐĂŶĚWŽůŝĐǇ
^͘͘ϯ
ϰϭ
dƌĂŶƐĨĞƌ
^ƵďƚŽƚĂů͕^͘͘ϵϲ͕DĞĚŝĐĂŝĚǆƉĂŶƐŝŽŶĚũƵƐƚŵĞŶƚƐ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘ϯ
Ϯϳ
'ĞŶĞƌĂůϭǆ
ŐŝŶŐĚƵůƚ^ǀĐƐ
^͘͘ϯ
ϯϱ
'ĞŶĞƌĂůϭǆ
&ĂŵŝůǇ,ůƚŚWƌĞƉ
^͘͘Ϯ
ϲϭ
'ĞŶĞƌĂůϭǆ
ŝƐĞĂƐĞƚƌůWƌǀ
^͘͘Ϯ
ϱϵ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^ĂĨĞ,ĂǀĞŶ
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϲϮ
'ĞŶĞƌĂůϭǆ
DĞĚ,ůƚŚ&ŝŶ
^͘͘Ϯ
ϲϮ
^Ɖ͘ZĞǀĞŶƵĞ
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
&ĞĚĞƌĂů
DĞĚŝĐĂŝĚ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϲϯ
^Ɖ͘ZĞǀĞŶƵĞ
^ƵďƚŽƚĂů͕hƐĞϯйDĂǆŝŵƵŵĨƌŽŵEƵƌƐŝŶŐZĞƐƚƌŝĐƚĞĚ
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘ϳ
Ϯϰ
ŶĚĂů͘
KĨĨŝĐĞŽĨZĞŚĂď
^͘͘ϳ
Ϯϰ
ZĞƐƚƌŝĐƚĞĚϭǆ
^ƵďƚŽƚĂů͕h^KZdƌĂŶƐŝƚŝŽŶZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

^͘͘Ϯ

ϭϬϴ

'ĞŶĞƌĂůϭǆ

ϰ͕ϱϬϬ͕ϬϬϬ
Ϯϯϲ͕ϬϬϬ
;ϱϮϬ͕ϬϬϬͿ
ϭ͕ϯϬϬ͕ϬϬϬ
ϱ͕ϭϬϬ͕ϬϬϬ
Ψϲ͕ϰϬϬ͕ϬϬϬ
ϯϭϯ͕ϮϬϬ
ϭϱ͕ϬϬϬ͕ϬϬϬ
;Ϯ͕ϱϱϬ͕ϬϬϬͿ
ϯϴ͕ϮϬϬ͕ϬϬϬ
ϭ͕ϮϬϬ͕ϬϬϬ
Ψϱϭ͕ϴϱϬ͕ϬϬϬ
ϳ͕ϰϵϮ͕ϲϬϬ
Ψϯϭϱ͕ϵϬϳ͕ϲϬϬ
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Zã®ÙÃÄãΙ
/ Ä   Ö  Ä   Ä ã   Ä ã ® ã ® Ý 

ƉƉƌŽƉƌŝĂƟŽŶƐ^ƵďĐŽŵŵŝƩĞĞ
^ĞŶĂƚŽƌƐ

ZĞƉƌĞƐĞŶƚĂƟǀĞƐ

tĂǇŶĞ,ĂƌƉĞƌ͕ŚĂŝƌ
'ĞŶĞĂǀŝƐ
>ŝŶĐŽůŶ&ŝůůŵŽƌĞ
<ĞŝƚŚ'ƌŽǀĞƌ
ĂŶŝĞů,ĞŵŵĞƌƚ
<ĂƌĞŶDĂǇŶĞ
dŽĚĚtĞŝůĞƌ



ƌĂŝŐ,Ăůů͕ŚĂŝƌ
ĚĂŵZŽďĞƌƚƐŽŶ͕
sŝĐĞͲŚĂŝƌ
^ƵƐĂŶƵĐŬǁŽƌƚŚ
:ĞīĞƌƐŽŶDŽƐƐ
>ĞĞWĞƌƌǇ
DĂƌŝĞWŽƵůƐŽŶ
>ĂtĂŶŶĂ^ŚƵƌƚůŝī
>ŽŐĂŶtŝůĚĞ

^ƚĂī
dŚŽŵĂƐzŽƵŶŐ



Budget of the State of Utah

Retirement and Independent Entities

















^hKDD/ddKsZs/t

dŚĞZĞƚŝƌĞŵĞŶƚĂŶĚ/ŶĚĞƉĞŶĚĞŶƚŶƚŝƚŝĞƐ
ƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞŽǀĞƌƐĞĞƐƚŚĞŽƉĞƌĂƚŝŶŐ
ďƵĚŐĞƚƐŽĨƚŚĞĂƌĞĞƌ^ĞƌǀŝĐĞZĞǀŝĞǁKĨĨŝĐĞ;^ZKͿ͕
ƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ
;,ZDͿ͕ĂŶĚƚŚĞhƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚ
EĞƚǁŽƌŬ;hdEͿ͘

dŚĞƐƵďĐŽŵŵŝƚƚĞĞĂůƐŽĐŽŶƐŝĚĞƌƐŝƐƐƵĞƐƌĞůĂƚĞĚƚŽ
ƚŚĞhƚĂŚZĞƚŝƌĞŵĞŶƚ^ǇƐƚĞŵƐ;hZ^Ϳ͕ƚŚĞWƵďůŝĐ
ŵƉůŽǇĞĞƐ͛,ĞĂůƚŚWƌŽŐƌĂŵ;W,WͿ͕ĂŶĚŽƚŚĞƌ
ŝŶĚĞƉĞŶĚĞŶƚƐƚĂƚĞĞŶƚŝƚŝĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚĂƚŽƚĂůŽĨΨϯϯ͘ϱŵŝůůŝŽŶ
ŝŶ&zϮϬϮϬĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚĚƵĐĂƚŝŽŶ
&ƵŶĚƚŽƚŚĞƐĞĂŐĞŶĐŝĞƐ͕ǁŚŝĐŚŝƐĂϭ͘ϴƉĞƌĐĞŶƚ
ĚĞĐƌĞĂƐĞĨƌŽŵ&zϮϬϭϵZĞǀŝƐĞĚ͘dŽƚĂůŶŽŶͲŝŶƚĞƌŶĂů
ƐĞƌǀŝĐĞĨƵŶĚĂƉƉƌŽƉƌŝĂƚŝŽŶƐĚĞĐƌĞĂƐĞĚďǇ
ϲ͘ϭƉĞƌĐĞŶƚ͕ůĂƌŐĞůǇĚƵĞƚŽƌĞͲĞƐƚŝŵĂƚĞĚĚĞĚŝĐĂƚĞĚ
ĐƌĞĚŝƚƐĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚĂƉƉƌŽƉƌŝĂƚŝŽŶƐ͘

,ŝƐƚŽƌŝĐĂů&ƵŶĚŝŶŐͲ ZĞƚŝƌĞŵĞŶƚĂŶĚ
/ŶĚĞƉĞŶĚĞŶƚŶƚŝƚŝĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ
^ƵďĐŽŵŵŝƚƚĞĞ






ΨϲϬ
ΨϱϬ

ůů&ƵŶĚƐ

ΨϰϬ
ΨϯϬ



ΨϮϬ



ΨϬ

'ĞŶͬĚ
&ƵŶĚƐ

ΨϭϬ

&zϮϬϭϲ

&zϮϬϭϳ

&zϮϬϭϴ











&zϮϬϭϵ

&zϮϬϮϬ





WZdDEdK&,hDEZ^KhZDE'DEd
dŚĞĞƉĂƌƚŵĞŶƚŽĨ,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚŝƐ
ƚŚĞĐĞŶƚƌĂůŚƵŵĂŶƌĞƐŽƵƌĐĞŽĨĨŝĐĞĨŽƌƚŚĞ^ƚĂƚĞ͛Ɛ
ǁŽƌŬĨŽƌĐĞ͘,ZDŚĂŶĚůĞƐƌĞĐƌƵŝƚŵĞŶƚ͕ƚƌĂŝŶŝŶŐ͕
ĐůĂƐƐŝĨŝĐĂƚŝŽŶ͕ĂŶĚƚŚĞĐŽŵƉĞŶƐĂƚŝŽŶƐǇƐƚĞŵ͘dŚĞ
ĚĞƉĂƌƚŵĞŶƚ͛ƐďƵĚŐĞƚŚĂƐĂŶĂƉƉƌŽƉƌŝĂƚĞĚƉĂƌƚĨŽƌƚŚĞ
ĚŵŝŶŝƐƚƌĂƚŝǀĞ>Ăǁ:ƵĚŐĞƉƌŽŐƌĂŵĂŶĚĂŶŝŶƚĞƌŶĂů
ƐĞƌǀŝĐĞĨƵŶĚ;/^&ͿƉĂƌƚĨŽƌĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ŝŶĨŽƌŵĂƚŝŽŶ
ƚĞĐŚŶŽůŽŐǇ͕ĨŝĞůĚŽƉĞƌĂƚŝŽŶƐ͕ĂŶĚƉĂǇƌŽůů͘dŚĞ
ĂƉƉƌŽƉƌŝĂƚĞĚ&zϮϬϮϬďƵĚŐĞƚĨŽƌ,ZDŝƐ
Ψϭϱ͕ϴϯϵ͕ϭϬϬ͘

ƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞ
ĂƉƉƌŽǀĞĚŽŶĞĨĞĞŝŶĐƌĞĂƐĞĨŽƌ,ZD͛Ɛ/^&ƉƌŽŐƌĂŵʹ
ƚŚĞ͞KƚŚĞƌdƌĂŝŶŝŶŐ͟ĨĞĞ;ĨƌŽŵΨϭϱƚŽΨϮϱͿ͘dŚŝƐĨĞĞ
ŝŶĐƌĞĂƐĞĐŽǀĞƌƐƚŚĞĞǆƉĞĐƚĞĚĐŽƐƚŽĨƉƌŽǀŝĚŝŶŐ
ƐĞƌǀŝĐĞƐƚŽĂŐĞŶĐŝĞƐ͘


hd,hd/KEEd>,>d,EdtKZ<

ΨϳϬ

DŝůůŝŽŶƐ



ďĞŶĞĨŝƚƐ͘dŚĞŽĨĨŝĐĞĂůƐŽƌĞǀŝĞǁƐŐƌŝĞǀĂŶĐĞƐĨƌŽŵĂ
ƌĞƉŽƌƚŝŶŐĞŵƉůŽǇĞĞĂůůĞŐŝŶŐƌĞƚĂůŝĂƚŽƌǇĂĐƚŝŽŶ͘^ZK
ĞŵƉůŽǇƐƚǁŽĨƵůůͲƚŝŵĞĞƋƵŝǀĂůĞŶƚ;&dͿĞŵƉůŽǇĞĞƐ͘
dŚĞ>ĞŐŝƐůĂƚƵƌĞƐĞƚ^ZK͛Ɛ'ĞŶĞƌĂů&ƵŶĚ
ĂƉƉƌŽƉƌŝĂƚŝŽŶĂƚΨϮϴϴ͕ϵϬϬĨŽƌ&zϮϬϮϬ͘


ZZ^Zs/Zs/tK&&/
dŚĞĂƌĞĞƌ^ĞƌǀŝĐĞZĞǀŝĞǁKĨĨŝĐĞŝƐĂƋƵĂƐŝͲũƵĚŝĐŝĂů
ďŽĚǇƚŚĂƚĂĚŵŝŶŝƐƚĞƌƐƚŚĞŐƌŝĞǀĂŶĐĞĂŶĚĂƉƉĞĂůƐ
ƉƌŽĐĞƐƐĨŽƌƚŚĞ^ƚĂƚĞΖƐĞŵƉůŽǇĞĞƐ͘dŚĞŽĨĨŝĐĞƌĞǀŝĞǁƐ
ŐƌŝĞǀĂŶĐĞƐĨƌŽŵĐĂƌĞĞƌƐĞƌǀŝĐĞĞŵƉůŽǇĞĞƐƌĞŐĂƌĚŝŶŐ͗
ĚŝƐŵŝƐƐĂůƐ͕ĚĞŵŽƚŝŽŶƐ͕ƐƵƐƉĞŶƐŝŽŶƐ͕ƌĞĚƵĐƚŝŽŶƐŝŶ
ĨŽƌĐĞ͕ĚŝƐƉƵƚĞƐĐŽŶĐĞƌŶŝŶŐĂďĂŶĚŽŶŵĞŶƚŽĨƉŽƐŝƚŝŽŶ͕
ǁĂŐĞŐƌŝĞǀĂŶĐĞƐŝĨĂŶĞŵƉůŽǇĞĞŝƐŶŽƚƉůĂĐĞĚǁŝƚŚŝŶ
ƚŚĞƐĂůĂƌǇƌĂŶŐĞŽĨƚŚĞĞŵƉůŽǇĞĞΖƐĐƵƌƌĞŶƚƉŽƐŝƚŝŽŶ͕
ǀŝŽůĂƚŝŽŶƐŽĨĂƌƵůĞĂĚŽƉƚĞĚƵŶĚĞƌhƚĂŚŽĚĞ
ŚĂƉƚĞƌϭϵ͕͞hƚĂŚ^ƚĂƚĞWĞƌƐŽŶŶĞůDĂŶĂŐĞŵĞŶƚ
Đƚ͕͟ĂŶĚƚŚĞĞƋƵŝƚĂďůĞĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨĐĞƌƚĂŝŶ

hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬĚĞůŝǀĞƌƐ
ĞĚƵĐĂƚŝŽŶƐƚĂƚĞǁŝĚĞƵƐŝŶŐƚĞĐŚŶŽůŽŐǇ͕ŝŶĐůƵĚŝŶŐ
ƉƵďůŝĐƚĞůĞǀŝƐŝŽŶƐƚĂƚŝŽŶ<hEͲϵ͕/ŶƚĞƌĂĐƚŝǀĞsŝĚĞŽ
ŽŶĨĞƌĞŶĐŝŶŐ;/sͿ͕ĂŶĚŝŶƚĞƌŶĞƚĐŽŶŶĞĐƚŝŽŶƐĨŽƌ
ƐĐŚŽŽůƐ͘hdEůĞǀĞƌĂŐĞƐƐƚĂƚĞĂƉƉƌŽƉƌŝĂƚŝŽŶƐǁŝƚŚ
ŽƚŚĞƌŐƌĂŶƚƐĂŶĚͲƌĂƚĞĚŝƐĐŽƵŶƚƐ;ĨĞĚĞƌĂů
ƌĞŝŵďƵƌƐĞŵĞŶƚƐͿƚŽƉĞƌĨŽƌŵŝƚƐŵŝƐƐŝŽŶ͘dŚĞ
>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚĂƚŽƚĂůŽĨΨϯϯ͘ϮŵŝůůŝŽŶĨƌŽŵ
ƚŚĞ'ĞŶĞƌĂů&ƵŶĚĂŶĚĚƵĐĂƚŝŽŶ&ƵŶĚƚŽhdEŝŶ
&zϮϬϮϬ͕ǁŚŝĐŚŝƐĂϭ͘ϴƉĞƌĐĞŶƚĚĞĐƌĞĂƐĞĨƌŽŵ
&zϮϬϭϵZĞǀŝƐĞĚ͘

ƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞ
ĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŵĂũŽƌĨƵŶĚŝŶŐŝƚĞŵƐĨŽƌ
hdE͗
x EĞƚǁŽƌŬ/ŶĨƌĂƐƚƌƵĐƚƵƌĞĂŶĚƋƵŝƉŵĞŶƚͲͲΨϯ͘Ϭ
ŵŝůůŝŽŶŽŶŐŽŝŶŐĂŶĚΨϴϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌ
ďƌŽĂĚďĂŶĚĞǆƉĂŶƐŝŽŶ͕ŶĞǁĐŽŶŶĞĐƚŝŽŶƐ͕
ĞƋƵŝƉŵĞŶƚƌĞƉůĂĐĞŵĞŶƚ͕ĂŶĚŽƚŚĞƌhdE
ƉƌŝŽƌŝƚŝĞƐ͖



Office of the Legislative Fiscal Analyst

9-3

Retirement and Independent Entities

Budget of the State of Utah


x





x




x




x


x




x




x




x



hƚĂŚ&ƵƚƵƌĞƐͲͲΨϭ͘ϲŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽĐŽŶƚŝŶƵĞ
ƚŚĞǁŽƌŬŽĨhƚĂŚ&ƵƚƵƌĞƐĨŽƌĂŶŽƚŚĞƌǇĞĂƌ͕ǁŚŝůĞ
ƚŚĞƐƵďĐŽŵŵŝƚƚĞĞĞǀĂůƵĂƚĞƐĨƵŶĚŝŶŐŽƉƚŝŽŶƐ
ĂŶĚƉĞƌĨŽƌŵĂŶĐĞŵĞĂƐƵƌĞƐ͖
'ƌŽǁƚŚĂŶĚKƉĞƌĂƚŝŽŶƐʹΨϳϮϱ͕ϬϬϬŽŶŐŽŝŶŐĂŶĚ
Ψϯϯϱ͕ϬϬϬŽŶĞͲƚŝŵĞĨŽƌĐŽŶƚŝŶƵŝŶŐŶĞƚǁŽƌŬ
ŽƉĞƌĂƚŝŽŶƐĂŶĚŶĞǁƐĐŚŽŽůƐ͖
^ĂŶ:ƵĂŶ&ŝďĞƌEĞƚǁŽƌŬͲͲΨϴϱ͕ϬϬϬŽŶŐŽŝŶŐĂŶĚ
Ψϭ͘ϭŵŝůůŝŽŶŽŶĞͲƚŝŵĞƚŽĞǆƚĞŶĚĨŝďĞƌŶĞƚǁŽƌŬƚŽ
^ĂŶ:ƵĂŶƐĐŚŽŽůƐ͖
,͘͘ϯϴϳ͕͞ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐ
ŵĞŶĚŵĞŶƚƐ͟ͲͲ;Ψϭ͕ϬϬϬͿĨŽƌŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨ
ĐŚĂŶŐĞƐƚŽďŽĂƌĚƐĂŶĚĐŽŵŵŝƐƐŝŽŶƐ͖
,͘͘ϱϮ͕͞ZĞŵŽƚĞEŽƚĂƌŝǌĂƚŝŽŶ^ƚĂŶĚĂƌĚƐ͟ͲͲ
Ψϯϴ͕ϲϬϬĨŽƌŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨĐŚĂŶŐĞƐƚŽ
ŶŽƚĂƌŝǌĂƚŝŽŶƐƚĂŶĚĂƌĚƐ͖
hƚĂŚĂƚĂůůŝĂŶĐĞͲͲΨϯϳϱ͕ϬϬϬƌĞĂůůŽĐĂƚĞĚĨƌŽŵ
ůĞĨƚͲŽǀĞƌĨƵŶĚŝŶŐĨŽƌhdE͛ƐƉŽƌƚŝŽŶŽĨƚŚĞ
^ƚĂƚĞǁŝĚĞĂƚĂůůŝĂŶĐĞƚŽƚŚĞ'ĞŶĞƌĂů&ƵŶĚ͖
^ƵƌƉůƵƐŝŶ,ZDŽůůĞĐƚŝŽŶƐͲͲΨϱϴ͕ϰϬϬ
ƌĞĂůůŽĐĂƚĞĚŝŶŽǀĞƌͲĐŽůůĞĐƚŝŽŶƐĨƌŽŵĂŐĞŶĐŝĞƐƚŽ
ƚŚĞ'ĞŶĞƌĂů&ƵŶĚ͖ĂŶĚ
&ŝƌĞĨŝŐŚƚĞƌZĞƚŝƌĞŵĞŶƚͲͲΨϭϳ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
ƚŽƐƵďƐŝĚŝǌĞĨŝƌĞĨŝŐŚƚĞƌƐ͛ƌĞƚŝƌĞŵĞŶƚƐƐƚĂƚĞǁŝĚĞ͘
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 ZĞƚŝƌĞŵĞŶƚĂŶĚ/ŶĚĞƉĞŶĚĞŶƚŶƚŝƚŝĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ

 ĂƌĞĞƌ^ĞƌǀŝĐĞZĞǀŝĞǁKĨĨŝĐĞ








ĂƌĞĞƌ^ĞƌǀŝĐĞZĞǀŝĞǁKĨĨŝĐĞ
ǀĞƌĂŐĞEƵŵďĞƌŽĨĂǇƐĞƚǁĞĞŶ&ŝůŝŶŐͬŝƐŵŝƐƐĂů
ĂǇƐĨƌŽŵ:ƵƌŝƐĚŝĐƚŝŽŶ&ŝŶĚŝŶŐͬǀŝĚĞŶƚŝĂƌǇ,ĞĂƌŝŶŐ
ĂǇƐďĞƚǁĞĞŶǀŝĚĞŶƚŝĂƌǇ,ĞĂƌŝŶŐͬtƌŝƚƚĞŶĞĐŝƐŝŽŶ
,ŝƌŝŶŐͬZĞƚĂŝŶŝŶŐ,ĞĂƌŝŶŐKĨĨŝĐĞƌƐ
,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ
,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ
ZĂƚŝŽŽĨ,ZƐƚĂĨĨƚŽĐƵƐƚŽŵĞƌĂŐĞŶĐǇƐƚĂĨĨ
ĐŚŝĞǀĞĂůĂŶĐĞĚZĞƚĂŝŶĞĚĂƌŶŝŶŐƐ
ƵƐƚŽŵĞƌĂŐĞŶĐǇƐĂƚŝƐĨĂĐƚŝŽŶƌĂƚĞ
hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬ
hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬ
EĞƚǁŽƌŬĐŝƌĐƵŝƚƐ
/ŶƚĞƌĂĐƚŝǀĞsŝĚĞŽŽŶĨĞƌĞŶĐŝŶŐ͕ŶƵŵďĞƌŽĨŽĐĐƵƌĞŶĐĞƐ
ŽƵƌƐĞDĂŶĂŐĞŵĞŶƚ^ǇƐƚĞŵ͕ƉĞƌĐĞŶƚĂŐĞŽĨƉŽƚĞŶƚŝĂůĐƵƐƚŽŵĞƌƐƵƐŝŶŐhdEΖƐĐŽƵƌƐĞŵĂŶĂŐĞŵĞŶƚƐǇƐƚĞŵ

dĂƌŐĞƚ

ϭϱ
ϭϱϬ
ϮϬ
EŽĐŽŵƉůĂŝŶƚƐ

ϯϬй
ϲϬĚĂǇƐ
ϵϱй

ϭ͕ϯϬϱ
ϰϬ͕ϬϬϬ
ϰϵй
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Retirement and Independent Entities

Budget of the State of Utah

 ZĞƚŝƌĞŵĞŶƚĂŶĚ/ŶĚĞƉĞŶĚĞŶƚŶƚŝƚŝĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĚƵĐĂƚŝŽŶ&ƵŶĚ

 ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ



&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϭϰϱ͕ϱϬϬ
ϭϱ͕ϵϬϬ
Ϯϳ͕Ϭϰϱ͕ϯϬϬ
ϯ͕ϳϬϬ͕ϬϬϬ
ϰ͕ϭϯϯ͕ϯϬϬ
ϭϲ͕ϴϵϭ͕ϲϬϬ
ϰ͕ϵϴϳ͕ϰϬϬ
;ϳϵϲ͕ϮϬϬͿ
Ψϱϳ͕ϭϮϮ͕ϴϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ΨϮ͕Ϯϯϱ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭ͕ϭϰϱ͕ϱϬϬ
ϭϱ͕ϵϬϬ
Ϯϳ͕Ϭϰϱ͕ϯϬϬ
ϱ͕ϵϯϱ͕ϬϬϬ
ϰ͕ϭϯϯ͕ϯϬϬ
ϭϲ͕ϴϵϭ͕ϲϬϬ
ϰ͕ϵϴϳ͕ϰϬϬ
;ϳϵϲ͕ϮϬϬͿ
Ψϱϵ͕ϯϱϳ͕ϴϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϭϲϴ͕ϵϬϬ
ϭ͕ϰϬϬ
Ϯϳ͕ϯϮϬ͕ϳϬϬ
ϱ͕Ϭϰϳ͕ϯϬϬ
ϰ͕Ϭϲϭ͕ϮϬϬ
ϭϰ͕ϴϯϴ͕ϴϬϬ
ϰ͕ϯϰϰ͕ϵϬϬ
;ϭ͕Ϭϲϵ͕ϬϬϬͿ
Ψϱϱ͕ϳϭϰ͕ϮϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯϯ͕ϰϬϬ
;ϭϰ͕ϱϬϬͿ
Ϯϳϱ͕ϰϬϬ
;ϴϴϳ͕ϳϬϬͿ
;ϳϮ͕ϭϬϬͿ
;Ϯ͕ϬϱϮ͕ϴϬϬͿ
;ϲϰϮ͕ϱϬϬͿ
;ϮϳϮ͕ϴϬϬͿ
;Ψϯ͕ϲϰϯ͕ϲϬϬͿ

Ϯϴϰ͕ϮϬϬ
ϯϮϭ͕ϮϬϬ
ϱϲ͕ϱϭϳ͕ϰϬϬ
Ψϱϳ͕ϭϮϮ͕ϴϬϬ

Ϯ͕Ϯϯϱ͕ϬϬϬ
ΨϮ͕Ϯϯϱ͕ϬϬϬ

Ϯϴϰ͕ϮϬϬ
ϯϮϭ͕ϮϬϬ
ϱϴ͕ϳϱϮ͕ϰϬϬ
Ψϱϵ͕ϯϱϳ͕ϴϬϬ

Ϯϴϴ͕ϵϬϬ
ϯϭϭ͕ϬϬϬ
ϱϱ͕ϭϭϰ͕ϯϬϬ
Ψϱϱ͕ϳϭϰ͕ϮϬϬ

ϰ͕ϳϬϬ
;ϭϬ͕ϮϬϬͿ
;ϯ͕ϲϯϴ͕ϭϬϬͿ
;Ψϯ͕ϲϰϯ͕ϲϬϬͿ

ϭϯϯ͘ϳ

Ϭ͘Ϭ

ϭϯϯ͘ϳ

ϭϯϭ͘ϳ

;Ϯ͘ϬͿ

Ϯ͕Ϯϯϱ͕ϬϬϬ


ŐĞŶĐŝĞƐ

 ĂƌĞĞƌ^ĞƌǀŝĐĞZĞǀŝĞǁKĨĨŝĐĞ



,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ
hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬ
dŽƚĂů
ƵĚŐĞƚĞĚ&d
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Retirement and Independent Entities

 ZĞƚŝƌĞŵĞŶƚĂŶĚ/ŶĚĞƉĞŶĚĞŶƚŶƚŝƚŝĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ;/^&Ϳ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰ͕ϰϵϳ͕ϭϬϬ
Ϭ
Ϭ
Ψϭϰ͕ϰϵϳ͕ϭϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
Ϯϲϳ͕ϱϬϬ
Ϯ͕ϵϮϮ͕ϭϬϬ
;Ϯ͕ϱϮϳ͕ϰϬϬͿ
ΨϲϲϮ͕ϮϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϰ͕ϳϲϰ͕ϲϬϬ
Ϯ͕ϵϮϮ͕ϭϬϬ
;Ϯ͕ϱϮϳ͕ϰϬϬͿ
Ψϭϱ͕ϭϱϵ͕ϯϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰ͕ϴϬϯ͕ϮϬϬ
Ϯ͕ϱϮϳ͕ϰϬϬ
;ϭ͕ϴϬϮ͕ϱϬϬͿ
Ψϭϱ͕ϱϮϴ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϯϴ͕ϲϬϬ
;ϯϵϰ͕ϳϬϬͿ
ϳϮϰ͕ϵϬϬ
Ψϯϲϴ͕ϴϬϬ

 ŐĞŶĐŝĞƐ
,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ

 dŽƚĂů
 ƵĚŐĞƚĞĚ&d


ƵƚŚŽƌŝǌĞĚĂƉŝƚĂůKƵƚůĂǇ
ZĞƚĂŝŶĞĚĂƌŶŝŶŐƐ

ϭϰ͕ϰϵϳ͕ϭϬϬ
Ψϭϰ͕ϰϵϳ͕ϭϬϬ

ϲϲϮ͕ϮϬϬ
ΨϲϲϮ͕ϮϬϬ

ϭϱ͕ϭϱϵ͕ϯϬϬ
Ψϭϱ͕ϭϱϵ͕ϯϬϬ

ϭϱ͕ϱϮϴ͕ϭϬϬ
Ψϭϱ͕ϱϮϴ͕ϭϬϬ

ϯϲϴ͕ϴϬϬ
Ψϯϲϴ͕ϴϬϬ

ϭϰϱ͘Ϭ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϲϱϰ͕ϲϬϬ

;ϭϱ͘ϱͿ
Ϭ
Ϭ

ϭϮϵ͘ϱ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϲϱϰ͕ϲϬϬ

ϭϮϵ͘ϱ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϲϱϰ͕ϲϬϬ

Ϭ͘Ϭ
Ϭ
Ϭ

























Office of the Legislative Fiscal Analyst

9-7
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Budget of the State of Utah

 ZĞƚŝƌĞŵĞŶƚĂŶĚ/ŶĚĞƉĞŶĚĞŶƚŶƚŝƚŝĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚZĞǀĞŶƵĞ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ΨϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϱϴ͕ϰϬϬ
Ψϱϴ͕ϰϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱϴ͕ϰϬϬ
Ψϱϴ͕ϰϬϬ

ΨϬ

ϱϴ͕ϰϬϬ
Ψϱϴ͕ϰϬϬ

ϱϴ͕ϰϬϬ
Ψϱϴ͕ϰϬϬ

ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 dŽƚĂů

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ΨϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϱϴ͕ϰϬϬͿ
;Ψϱϴ͕ϰϬϬͿ

ΨϬ

;ϱϴ͕ϰϬϬͿ
;Ψϱϴ͕ϰϬϬͿ

 ŐĞŶĐŝĞƐ
ZĞǀdƌĂŶƐĨĞƌƐͲZ/

 dŽƚĂů
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Retirement and Independent Entities

 ZĞƚŝƌĞŵĞŶƚĂŶĚ/ŶĚĞƉĞŶĚĞŶƚŶƚŝƚŝĞƐƉƉƌŽƉƌŝĂƚŝŽŶƐ^ƵďĐŽŵŵŝƚƚĞĞ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵ͕ϬϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

Ψϵ͕ϬϬϬ͕ϬϬϬ

ϭϳ͕ϬϬϬ͕ϬϬϬ
Ψϭϳ͕ϬϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϵ͕ϬϬϬ͕ϬϬϬ
ϭϳ͕ϬϬϬ͕ϬϬϬ
ΨϮϲ͕ϬϬϬ͕ϬϬϬ

ϵ͕ϬϬϬ͕ϬϬϬ
Ψϵ͕ϬϬϬ͕ϬϬϬ

ϭϳ͕ϬϬϬ͕ϬϬϬ
Ψϭϳ͕ϬϬϬ͕ϬϬϬ

Ϯϲ͕ϬϬϬ͕ϬϬϬ
ΨϮϲ͕ϬϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϮ͕ϬϬϬ͕ϬϬϬ
ΨϭϮ͕ϬϬϬ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϯ͕ϬϬϬ͕ϬϬϬ
;ϭϳ͕ϬϬϬ͕ϬϬϬͿ
;Ψϭϰ͕ϬϬϬ͕ϬϬϬͿ

ϭϮ͕ϬϬϬ͕ϬϬϬ
ΨϭϮ͕ϬϬϬ͕ϬϬϬ

;ϭϰ͕ϬϬϬ͕ϬϬϬͿ
;Ψϭϰ͕ϬϬϬ͕ϬϬϬͿ

ŐĞŶĐŝĞƐ

 ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲZ/
dŽƚĂů
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Budget of the State of Utah

 ŐĞŶĐǇdĂďůĞ͗ĂƌĞĞƌ^ĞƌǀŝĐĞZĞǀŝĞǁKĨĨŝĐĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ

 ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϮϴϬ͕ϴϬϬ
ϯ͕ϰϬϬ
ϯϬ͕ϬϬϬ
;ϯϬ͕ϬϬϬͿ
ΨϮϴϰ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϮϴϬ͕ϴϬϬ
ϯ͕ϰϬϬ
ϯϬ͕ϬϬϬ
;ϯϬ͕ϬϬϬͿ
ΨϮϴϰ͕ϮϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
Ϯϴϳ͕ϱϬϬ
ϭ͕ϰϬϬ
ϯϬ͕ϬϬϬ
;ϯϬ͕ϬϬϬͿ
ΨϮϴϴ͕ϵϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϲ͕ϳϬϬ
;Ϯ͕ϬϬϬͿ

Ϯϴϰ͕ϮϬϬ
ΨϮϴϰ͕ϮϬϬ

Ϯϴϴ͕ϵϬϬ
ΨϮϴϴ͕ϵϬϬ

ϰ͕ϳϬϬ
Ψϰ͕ϳϬϬ

Ϯ͘Ϭ

Ϯ͘Ϭ

Ϭ͘Ϭ

Ψϰ͕ϳϬϬ

>ŝŶĞ/ƚĞŵƐ

 ĂƌĞĞƌ^ĞƌǀŝĐĞZĞǀŝĞǁKĨĨŝĐĞ
dŽƚĂů

Ϯϴϰ͕ϮϬϬ
ΨϮϴϰ͕ϮϬϬ


ƵĚŐĞƚĞĚ&d

Ϯ͘Ϭ

Ϭ͘Ϭ
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Retirement and Independent Entities

 ŐĞŶĐǇdĂďůĞ͗,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ



ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϮ͕ϰϬϬ
ϭϮ͕ϱϬϬ
ϮϰϬ͕ϬϬϬ
ϰϭ͕ϯϬϬ
;ϭϱ͕ϬϬϬͿ
ΨϯϮϭ͕ϮϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰϮ͕ϰϬϬ
ϭϮ͕ϱϬϬ
ϮϰϬ͕ϬϬϬ
ϰϭ͕ϯϬϬ
;ϭϱ͕ϬϬϬͿ
ΨϯϮϭ͕ϮϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϮ͕ϰϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ

ϮϰϬ͕ϮϬϬ
ϯϬ͕ϬϬϬ
;ϭ͕ϲϬϬͿ
Ψϯϭϭ͕ϬϬϬ

;ϭϮ͕ϱϬϬͿ
ϮϬϬ
;ϭϭ͕ϯϬϬͿ
ϭϯ͕ϰϬϬ
;ΨϭϬ͕ϮϬϬͿ

ϯϮϭ͕ϮϬϬ
ΨϯϮϭ͕ϮϬϬ

ϯϭϭ͕ϬϬϬ
Ψϯϭϭ͕ϬϬϬ

;ϭϬ͕ϮϬϬͿ
;ΨϭϬ͕ϮϬϬͿ

Ϭ͘ϲ

Ϭ͘ϲ

 >ŝŶĞ/ƚĞŵƐ
,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ

 dŽƚĂů
 ƵĚŐĞƚĞĚ&d

ϯϮϭ͕ϮϬϬ
ΨϯϮϭ͕ϮϬϬ
Ϭ͘ϲ

Ϭ͘Ϭ

Ϭ͘Ϭ
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Budget of the State of Utah

 ŐĞŶĐǇdĂďůĞ͗,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ
/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ;/^&Ϳ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰ͕ϰϵϳ͕ϭϬϬ

ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ

 dŽƚĂů

Ψϭϰ͕ϰϵϳ͕ϭϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
Ϯϲϳ͕ϱϬϬ
Ϯ͕ϵϮϮ͕ϭϬϬ
;Ϯ͕ϱϮϳ͕ϰϬϬͿ
ΨϲϲϮ͕ϮϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϭϰ͕ϳϲϰ͕ϲϬϬ
Ϯ͕ϵϮϮ͕ϭϬϬ
;Ϯ͕ϱϮϳ͕ϰϬϬͿ
Ψϭϱ͕ϭϱϵ͕ϯϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϰ͕ϴϬϯ͕ϮϬϬ
Ϯ͕ϱϮϳ͕ϰϬϬ
;ϭ͕ϴϬϮ͕ϱϬϬͿ
Ψϭϱ͕ϱϮϴ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϯϴ͕ϲϬϬ
;ϯϵϰ͕ϳϬϬͿ
ϳϮϰ͕ϵϬϬ
Ψϯϲϴ͕ϴϬϬ

 >ŝŶĞ/ƚĞŵƐ
/^&Ͳ,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ

 dŽƚĂů
 ƵĚŐĞƚĞĚ&d


ƵƚŚŽƌŝǌĞĚĂƉŝƚĂůKƵƚůĂǇ
ZĞƚĂŝŶĞĚĂƌŶŝŶŐƐ

ϭϰ͕ϰϵϳ͕ϭϬϬ
Ψϭϰ͕ϰϵϳ͕ϭϬϬ

ϲϲϮ͕ϮϬϬ
ΨϲϲϮ͕ϮϬϬ

ϭϱ͕ϭϱϵ͕ϯϬϬ
Ψϭϱ͕ϭϱϵ͕ϯϬϬ

ϭϱ͕ϱϮϴ͕ϭϬϬ
Ψϭϱ͕ϱϮϴ͕ϭϬϬ

ϯϲϴ͕ϴϬϬ
Ψϯϲϴ͕ϴϬϬ

ϭϰϱ͘Ϭ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϲϱϰ͕ϲϬϬ

;ϭϱ͘ϱͿ
Ϭ
Ϭ

ϭϮϵ͘ϱ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϲϱϰ͕ϲϬϬ

ϭϮϵ͘ϱ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭ͕ϲϱϰ͕ϲϬϬ

Ϭ͘Ϭ
Ϭ
Ϭ
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 ŐĞŶĐǇdĂďůĞ͗hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ




ĚƵĐĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϴϮϮ͕ϯϬϬ
ϯ͕ϳϬϬ͕ϬϬϬ
Ϯϳ͕Ϭϰϱ͕ϯϬϬ
ϰ͕ϭϯϯ͕ϯϬϬ
ϭϲ͕ϲϱϭ͕ϲϬϬ
ϰ͕ϵϭϲ͕ϭϬϬ
;ϳϱϭ͕ϮϬϬͿ
Ψϱϲ͕ϱϭϳ͕ϰϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ΨϮ͕Ϯϯϱ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϴϮϮ͕ϯϬϬ
ϱ͕ϵϯϱ͕ϬϬϬ
Ϯϳ͕Ϭϰϱ͕ϯϬϬ
ϰ͕ϭϯϯ͕ϯϬϬ
ϭϲ͕ϲϱϭ͕ϲϬϬ
ϰ͕ϵϭϲ͕ϭϬϬ
;ϳϱϭ͕ϮϬϬͿ
Ψϱϴ͕ϳϱϮ͕ϰϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϴϯϵ͕ϬϬϬ
ϱ͕Ϭϰϳ͕ϯϬϬ
Ϯϳ͕ϯϮϬ͕ϳϬϬ
ϰ͕Ϭϲϭ͕ϮϬϬ
ϭϰ͕ϱϵϴ͕ϲϬϬ
ϰ͕Ϯϴϰ͕ϵϬϬ
;ϭ͕Ϭϯϳ͕ϰϬϬͿ
Ψϱϱ͕ϭϭϰ͕ϯϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭϲ͕ϳϬϬ
;ϴϴϳ͕ϳϬϬͿ
Ϯϳϱ͕ϰϬϬ
;ϳϮ͕ϭϬϬͿ
;Ϯ͕Ϭϱϯ͕ϬϬϬͿ
;ϲϯϭ͕ϮϬϬͿ
;Ϯϴϲ͕ϮϬϬͿ
;Ψϯ͕ϲϯϴ͕ϭϬϬͿ

ϭ͕ϮϬϬ͕ϯϬϬ
ϱϱ͕ϯϭϳ͕ϭϬϬ
Ψϱϲ͕ϱϭϳ͕ϰϬϬ

Ϯ͕Ϯϯϱ͕ϬϬϬ
ΨϮ͕Ϯϯϱ͕ϬϬϬ

ϭ͕ϮϬϬ͕ϯϬϬ
ϱϳ͕ϱϱϮ͕ϭϬϬ
Ψϱϴ͕ϳϱϮ͕ϰϬϬ

ϯϲϴ͕ϴϬϬ
ϱϰ͕ϳϰϱ͕ϱϬϬ
Ψϱϱ͕ϭϭϰ͕ϯϬϬ

;ϴϯϭ͕ϱϬϬͿ
;Ϯ͕ϴϬϲ͕ϲϬϬͿ
;Ψϯ͕ϲϯϴ͕ϭϬϬͿ

ϭϯϭ͘ϭ

Ϭ͘Ϭ

ϭϯϭ͘ϭ

ϭϮϵ͘ϭ

;Ϯ͘ϬͿ

Ϯ͕Ϯϯϱ͕ϬϬϬ

 >ŝŶĞ/ƚĞŵƐ
ŝŐŝƚĂůdĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐWƌŽŐƌĂŵ

 hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬ
dŽƚĂů



ƵĚŐĞƚĞĚ&d
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 ŐĞŶĐǇdĂďůĞ͗ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲZ/
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵ͕ϬϬϬ͕ϬϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

Ψϵ͕ϬϬϬ͕ϬϬϬ

ϭϳ͕ϬϬϬ͕ϬϬϬ
Ψϭϳ͕ϬϬϬ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϵ͕ϬϬϬ͕ϬϬϬ
ϭϳ͕ϬϬϬ͕ϬϬϬ
ΨϮϲ͕ϬϬϬ͕ϬϬϬ

ϵ͕ϬϬϬ͕ϬϬϬ
Ψϵ͕ϬϬϬ͕ϬϬϬ

ϭϳ͕ϬϬϬ͕ϬϬϬ
Ψϭϳ͕ϬϬϬ͕ϬϬϬ

Ϯϲ͕ϬϬϬ͕ϬϬϬ
ΨϮϲ͕ϬϬϬ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭϮ͕ϬϬϬ͕ϬϬϬ
ΨϭϮ͕ϬϬϬ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϯ͕ϬϬϬ͕ϬϬϬ
;ϭϳ͕ϬϬϬ͕ϬϬϬͿ
;Ψϭϰ͕ϬϬϬ͕ϬϬϬͿ

ϭϮ͕ϬϬϬ͕ϬϬϬ
ΨϭϮ͕ϬϬϬ͕ϬϬϬ

;ϭϰ͕ϬϬϬ͕ϬϬϬͿ
;Ψϭϰ͕ϬϬϬ͕ϬϬϬͿ

>ŝŶĞ/ƚĞŵƐ

 &ŝƌĞĨŝŐŚƚĞƌƐZĞƚŝƌĞŵĞŶƚdƌƵƐƚΘŐĞŶĐǇ&ƵŶĚ
dŽƚĂů
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 ŐĞŶĐǇdĂďůĞ͗ZĞǀdƌĂŶƐĨĞƌƐͲZ/
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϱϴ͕ϰϬϬ
Ψϱϴ͕ϰϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϱϴ͕ϰϬϬ
Ψϱϴ͕ϰϬϬ

ϱϴ͕ϰϬϬ
Ψϱϴ͕ϰϬϬ

ϱϴ͕ϰϬϬ
Ψϱϴ͕ϰϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϱϴ͕ϰϬϬͿ
;Ψϱϴ͕ϰϬϬͿ

 >ŝŶĞ/ƚĞŵƐ
'ĞŶĞƌĂů&ƵŶĚͲZ/

 dŽƚĂů

;ϱϴ͕ϰϬϬͿ
;Ψϱϴ͕ϰϬϬͿ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ













,͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϯϬĂƌĞĞƌ^ĞƌǀŝĐĞZĞǀŝĞǁKĨĨŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
ĂƌĞĞƌ^ĞƌǀŝĐĞZĞǀŝĞǁKĨĨŝĐĞdŽƚĂů

ϯϬ͕ϬϬϬ
;ϯϬ͕ϬϬϬͿ
ΨϮϴϬ͕ϴϬϬ

ϯϬ,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ
'ĞŶĞƌĂů&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚdŽƚĂů

ϰϮ͕ϰϬϬ
ϮϰϬ͕ϬϬϬ
ϯϬ͕ϬϬϬ
;ϭ͕ϲϬϬͿ
ΨϯϭϬ͕ϴϬϬ

ϯϬhƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬ
ŝŐŝƚĂůdĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐWƌŽŐƌĂŵ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ŝŐŝƚĂůdĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐWƌŽŐƌĂŵdŽƚĂ

ϭϲϱ͕ϮϬϬ
ϮϬϬ͕ϬϬϬ
Ψϯϲϱ͕ϮϬϬ



hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬdŽ



hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬdŽƚĂ





^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϮϴϬ͕ϴϬϬ

ϴϮϮ͕ϯϬϬ
Ϯϲ͕ϴϴϬ͕ϭϬϬ

ΨϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϲ͕ϯϬϬ
ϭ͕ϰϬϬ

ϰϬϬ

Ψϳ͕ϳϬϬ

ΨϰϬϬ

ΨϬ

Ϯϴϳ͕ϱϬϬ
ϭ͕ϰϬϬ
ϯϬ͕ϬϬϬ
;ϯϬ͕ϬϬϬͿ
ΨϮϴϴ͕ϵϬϬ

ΨϬ

ϰϮ͕ϰϬϬ
ϮϰϬ͕ϮϬϬ
ϯϬ͕ϬϬϬ
;ϭ͕ϲϬϬͿ
Ψϯϭϭ͕ϬϬϬ

ϭϲϴ͕ϴϬϬ
ϮϬϬ͕ϬϬϬ
Ψϯϲϴ͕ϴϬϬ

ϮϬϬ

ΨϬ

ΨϬ

ΨϮϬϬ

ϯ͕ϲϬϬ
ΨϬ

'ƌĂŶĚdŽƚĂů

Ψϯ͕ϲϬϬ

ΨϬ

ΨϬ

ϭϲ͕ϳϬϬ
Ϯϴϭ͕ϬϬϬ

ϰ͕ϭϬϬ

;ϭ͕ϬϬϬͿ

ϳϲ͕ϳϬϬ
ϭϮ͕ϮϬϬ

ϱ͕ϱϬϬ

Ψϱ͕Ϭϯϱ͕ϬϬϬ

Ψϯϴϲ͕ϲϬϬ

Ψϵ͕ϲϬϬ

;Ψϭ͕ϬϬϬͿ

ϴϯϵ͕ϬϬϬ
Ϯϳ͕ϭϱϭ͕ϵϬϬ
ϱ͕Ϭϰϳ͕ϯϬϬ
ϰ͕Ϭϲϭ͕ϮϬϬ
ϭϰ͕ϱϵϴ͕ϲϬϬ
ϰ͕Ϭϴϰ͕ϵϬϬ
;ϭ͕Ϭϯϳ͕ϰϬϬͿ
Ψϱϰ͕ϳϰϱ͕ϱϬϬ

Ψϰϵ͕ϲϴϬ͕ϱϬϬ

Ψϱ͕Ϭϯϱ͕ϬϬϬ

ΨϯϵϬ͕ϮϬϬ

Ψϵ͕ϲϬϬ

;Ψϭ͕ϬϬϬͿ

Ψϱϱ͕ϭϭϰ͕ϯϬϬ

Ψϱ͕Ϭϯϱ͕ϬϬϬ

Ψϯϵϳ͕ϵϬϬ

ΨϭϬ͕ϮϬϬ

;Ψϭ͕ϬϬϬͿ

Ψϱϱ͕ϳϭϰ͕ϮϬϬ

ϯ͕ϵϳϵ͕ϬϬϬ
ϭϰ͕ϱϴϲ͕ϰϬϬ
ϰ͕Ϭϴϰ͕ϵϬϬ
;ϭ͕Ϭϯϳ͕ϰϬϬͿ
Ψϰϵ͕ϯϭϱ͕ϯϬϬ

;ϭϮ͕ϯϬϬͿ
ϱ͕Ϭϰϳ͕ϯϬϬ



KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

ΨϱϬ͕ϮϳϮ͕ϭϬϬ



ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϯϬ,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ
/^&Ͳ,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&Ͳ,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚdŽƚĂů

ϭϰ͕ϳϲϰ͕ϲϬϬ
Ϯ͕ϱϮϳ͕ϰϬϬ
;ϭ͕ϴϬϮ͕ϱϬϬͿ
Ψϭϱ͕ϰϴϵ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϯϴ͕ϲϬϬ

ϭϰ͕ϴϬϯ͕ϮϬϬ
Ϯ͕ϱϮϳ͕ϰϬϬ
;ϭ͕ϴϬϮ͕ϱϬϬͿ
Ψϭϱ͕ϱϮϴ͕ϭϬϬ

Ψϭϱ͕ϰϴϵ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϯϴ͕ϲϬϬ

Ψϭϱ͕ϱϮϴ͕ϭϬϬ

ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů

Ψϭϱ͕ϰϴϵ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϯϴ͕ϲϬϬ

Ψϭϱ͕ϱϮϴ͕ϭϬϬ

&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
ϯϬZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲZ/
&ŝƌĞĨŝŐŚƚĞƌƐZĞƚŝƌĞŵĞŶƚdƌƵƐƚΘŐĞŶĐǇ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ
&ŝƌĞĨŝŐŚƚĞƌƐZĞƚŝƌĞŵĞŶƚdƌƵƐƚΘŐĞŶĐǇ&ƵŶ

ϭϮ͕ϬϬϬ͕ϬϬϬ
ΨϭϮ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϭϮ͕ϬϬϬ͕ϬϬϬ
ΨϭϮ͕ϬϬϬ͕ϬϬϬ

ΨϭϮ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϭϮ͕ϬϬϬ͕ϬϬϬ

&ŝĚƵĐŝĂƌǇ&ƵŶĚƐdŽƚĂů

ΨϭϮ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ΨϭϮ͕ϬϬϬ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů

Ψϳϳ͕ϳϲϭ͕ϲϬϬ

Ψϱ͕Ϭϯϱ͕ϬϬϬ

Ψϯϵϳ͕ϵϬϬ

ΨϭϬ͕ϮϬϬ

Ψϯϳ͕ϲϬϬ

Ψϴϯ͕ϮϰϮ͕ϯϬϬ









,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚdŽƚĂů

ϯϴ͕ϲϬϬ


ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲZ/dŽƚĂů
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 dĂďůĞϮͲĞƚĂŝůŽĨ,͘͘ϴ;^ƚĂƚĞŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶŝůůĨŽƌ&zϮϬϮϬͿ




^ĂůĂƌǇ

,ĞĂůƚŚĐĂƌĞ

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϯϬĂƌĞĞƌ^ĞƌǀŝĐĞZĞǀŝĞǁKĨĨŝĐĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĂƌĞĞƌ^ĞƌǀŝĐĞZĞǀŝĞǁKĨĨŝĐĞdŽƚĂů

Ψϱ͕ϬϬϬ

Ψϭ͕ϱϬϬ

ϯϬhƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬ
ŝŐŝƚĂůdĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐWƌŽŐƌĂŵ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
ŝŐŝƚĂůdĞĂĐŚŝŶŐĂŶĚ>ĞĂƌŶŝŶŐWƌŽŐƌĂŵdŽƚĂů

Ϯ͕ϴϬϬ
ΨϮ͕ϴϬϬ

ϴϬϬ
ΨϴϬϬ

ϭϯ͕ϴϬϬ
ϮϮϲ͕ϯϬϬ
ϲϮ͕ϰϬϬ
ϭϬ͕ϬϬϬ
ΨϯϭϮ͕ϱϬϬ

Ϯ͕ϵϬϬ
ϱϰ͕ϳϬϬ
ϭϰ͕ϯϬϬ
Ϯ͕ϮϬϬ
Ψϳϰ͕ϭϬϬ

Ψϯϭϱ͕ϯϬϬ

Ψϳϰ͕ϵϬϬ

ΨϯϮϬ͕ϯϬϬ

Ψϳϲ͕ϰϬϬ

ΨϯϮϬ͕ϯϬϬ

Ψϳϲ͕ϰϬϬ

ϱ͕ϬϬϬ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

ϭ͕ϱϬϬ

dŽƚĂů,͘͘ϴ

;ϮϬϬͿ
;ΨϮϬϬͿ

ϲ͕ϯϬϬ
ϭ͕ϰϬϬ
Ψϳ͕ϳϬϬ

ΨϬ

ϯ͕ϲϬϬ
Ψϯ͕ϲϬϬ

ΨϬ

ΨϬ

ϭϲ͕ϳϬϬ
Ϯϴϭ͕ϬϬϬ
ϳϲ͕ϳϬϬ
ϭϮ͕ϮϬϬ
Ψϯϴϲ͕ϲϬϬ

ΨϬ

ΨϬ

ΨϯϵϬ͕ϮϬϬ

Ψϭ͕ϰϬϬ

;ΨϮϬϬͿ

Ψϯϵϳ͕ϵϬϬ

Ψϭ͕ϰϬϬ

;ΨϮϬϬͿ

Ψϯϵϳ͕ϵϬϬ

ϭ͕ϰϬϬ
Ψϭ͕ϰϬϬ










hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬ
'ĞŶĞƌĂů&ƵŶĚ
ĚƵĐĂƚŝŽŶ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬdŽƚĂů
hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬdŽƚĂů
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

 'ƌĂŶĚdŽƚĂů

ΨϬ
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 dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů



/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ƋƵŝƉŵĞŶƚZĞƉůĂĐĞŵĞŶƚ
ƋƵŝƉŵĞŶƚZĞƉůĂĐĞŵĞŶƚ

ŐĞŶĐǇEĂŵĞ

>ŝŶĞ/ƚĞŵEĂŵĞ






ǆƚĞŶĚ&ŝďĞƌEĞƚǁŽƌŬƚŽ^ĂŶ:ƵĂŶ^ĐŚŽŽůƐ
'ƌŽǁƚŚĂŶĚŽƉĞƌĂƚŝŽŶƐ
,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĚƐ͘
hƚĂŚĂƚĂůůŝĂŶĐĞ;hdEͿ
hƚĂŚ&ƵƚƵƌĞƐ
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
,͘͘ϱϮ͕ZĞŵŽƚĞEŽƚĂƌŝǌĂƚŝŽŶ^ƚĂŶĚĂƌĚƐ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
&ŝƌĞĨŝŐŚƚĞƌZĞƚŝƌĞŵĞŶƚ
'ƌĂŶĚdŽƚĂů

/ƚĞŵη

hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ

hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ

hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ

hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ

,ƵŵĂŶZĞƐŽƵƌĐĞ

/^&,ZD

^͘͘ϯ

Ϯϵϲ

ZĞƐƚĐyĨƌZ/

&ŝƌĞĨŝŐŚƚĞƌZĞƚ͘dƌƵƐƚ

,͘͘ϱ

ϴ




ŝůů

&ƵŶĚ

^͘͘Ϯ
ϯϬϬ ĚƵĐĂƚŝŽŶ
^͘͘Ϯ
ϯϬϬ ĚƵĐĂƚŝŽŶϭǆ
^ƵďƚŽƚĂů͕ƋƵŝƉŵĞŶƚZĞƉůĂĐĞŵĞŶƚ
^͘͘Ϯ
ϯϬϬ ĚƵĐĂƚŝŽŶ
^͘͘Ϯ
ϯϬϬ ĚƵĐĂƚŝŽŶ
^͘͘ϯ
ϮϲϬ ĚƵĐĂƚŝŽŶ
^͘͘Ϯ
ϯϬϬ ĚƵĐĂƚŝŽŶϭǆ
^͘͘Ϯ
ϯϬϬ ĚƵĐĂƚŝŽŶϭǆ
ĞĚ͘ƌĞĚŝƚ
'ĞŶĞƌĂů

ŵŽƵŶƚ
;ϴϮϮ͕ϯϬϬͿ
ϯ͕ϴϮϮ͕ϯϬϬ
Ψϯ͕ϬϬϬ͕ϬϬϬ
ϴϱ͕ϬϬϬ
ϳϮϱ͕ϬϬϬ
;ϭ͕ϬϬϬͿ
;ϯϳϱ͕ϬϬϬͿ
ϭ͕ϲϬϬ͕ϬϬϬ
ϯϴ͕ϲϬϬ
ϯ͕ϬϬϬ͕ϬϬϬ
Ψϴ͕ϬϳϮ͕ϲϬϬ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ



,͘͘ϱ
;ĂƐĞƵĚŐĞƚͿ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů



KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϯϬhƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬ
hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬ
ĚƵĐĂƚŝŽŶ&ƵŶĚ͕KŶĞͲƚŝŵĞ
hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬdŽƚĂů

ΨϬ

Ϯ͕Ϯϯϱ͕ϬϬϬ
ΨϮ͕Ϯϯϱ͕ϬϬϬ

ΨϬ

Ϯ͕Ϯϯϱ͕ϬϬϬ
ΨϮ͕Ϯϯϱ͕ϬϬϬ



hƚĂŚĚƵĐĂƚŝŽŶĂŶĚdĞůĞŚĞĂůƚŚEĞƚǁŽƌŬdŽƚĂů

ΨϬ

ΨϮ͕Ϯϯϱ͕ϬϬϬ

ΨϬ

ΨϮ͕Ϯϯϱ͕ϬϬϬ





KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

ΨϬ

ΨϮ͕Ϯϯϱ͕ϬϬϬ

ΨϬ

ΨϮ͕Ϯϯϱ͕ϬϬϬ



dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ
ϯϬZĞǀdƌĂŶƐĨĞƌƐͲZ/
'ĞŶĞƌĂů&ƵŶĚͲZ/
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
'ĞŶĞƌĂů&ƵŶĚͲZ/dŽƚĂů

ΨϬ

ϱϴ͕ϰϬϬ
Ψϱϴ͕ϰϬϬ

ΨϬ

ϱϴ͕ϰϬϬ
Ψϱϴ͕ϰϬϬ

ΨϬ

Ψϱϴ͕ϰϬϬ

ΨϬ

Ψϱϴ͕ϰϬϬ

ΨϬ

Ψϱϴ͕ϰϬϬ

ΨϬ

Ψϱϴ͕ϰϬϬ





ZĞǀdƌĂŶƐĨĞƌƐͲZ/dŽƚĂů



dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐdŽƚĂů



ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐ
ϯϬ,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ
/^&Ͳ,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
/^&Ͳ,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚdŽƚĂů






Ϯϲϳ͕ϱϬϬ
Ϯ͕ϵϮϮ͕ϭϬϬ
;Ϯ͕ϱϮϳ͕ϰϬϬͿ
ΨϲϲϮ͕ϮϬϬ

ΨϬ

ΨϬ

Ϯϲϳ͕ϱϬϬ
Ϯ͕ϵϮϮ͕ϭϬϬ
;Ϯ͕ϱϮϳ͕ϰϬϬͿ
ΨϲϲϮ͕ϮϬϬ

ΨϲϲϮ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϲϲϮ͕ϮϬϬ

ΨϲϲϮ͕ϮϬϬ

ΨϬ

ΨϬ

ΨϲϲϮ͕ϮϬϬ

ϭϳ͕ϬϬϬ͕ϬϬϬ
Ψϭϳ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ϭϳ͕ϬϬϬ͕ϬϬϬ
Ψϭϳ͕ϬϬϬ͕ϬϬϬ

Ψϭϳ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

Ψϭϳ͕ϬϬϬ͕ϬϬϬ

&ŝĚƵĐŝĂƌǇ&ƵŶĚƐdŽƚĂů

Ψϭϳ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

Ψϭϳ͕ϬϬϬ͕ϬϬϬ

'ƌĂŶĚdŽƚĂů

Ψϭϳ͕ϲϲϮ͕ϮϬϬ

ΨϮ͕Ϯϵϯ͕ϰϬϬ

ΨϬ

Ψϭϵ͕ϵϱϱ͕ϲϬϬ

,ƵŵĂŶZĞƐŽƵƌĐĞDĂŶĂŐĞŵĞŶƚdŽƚĂů
ƵƐŝŶĞƐƐͲůŝŬĞĐƚŝǀŝƚŝĞƐdŽƚĂů








&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
ϯϬZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲZ/
&ŝƌĞĨŝŐŚƚĞƌƐZĞƚŝƌĞŵĞŶƚdƌƵƐƚΘŐĞŶĐǇ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ŝƌĞĨŝŐŚƚĞƌƐZĞƚŝƌĞŵĞŶƚdƌƵƐƚΘŐĞŶĐǇ&ƵŶĚdŽƚĂů
ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲZ/dŽƚĂů
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 dĂďůĞϮͲ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů






/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ƋƵŝƉŵĞŶƚZĞƉůĂĐĞŵĞŶƚ
ǆƚĞŶĚ&ŝďĞƌEĞƚǁŽƌŬƚŽ^ĂŶ:ƵĂŶ^ĐŚŽŽůƐ
'ƌŽǁƚŚĂŶĚŽƉĞƌĂƚŝŽŶƐ
dƌĂŶƐĨĞƌƐƚŽhŶƌĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ
^ƵƌƉůƵƐŝŶ,ZDĐŽůůĞĐƚŝŽŶƐĨƌŽŵĂŐĞŶĐŝĞƐ
&ŝĚƵĐŝĂƌǇ&ƵŶĚƐ
&ŝƌĞĨŝŐŚƚĞƌZĞƚŝƌĞŵĞŶƚ
'ƌĂŶĚdŽƚĂů

ŐĞŶĐǇEĂŵĞ

>ŝŶĞ/ƚĞŵEĂŵĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

ŵŽƵŶƚ

hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ

hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ
hƚĂŚĚEĞƚǁŽƌŬ

^͘͘Ϯ
^͘͘Ϯ
^͘͘Ϯ

ϵϳ
ϵϳ
ϵϳ

ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂƚŝŽŶϭǆ
ĚƵĐĂƚŝŽŶϭǆ

ϴϬϬ͕ϬϬϬ
ϭ͕ϭϬϬ͕ϬϬϬ
ϯϯϱ͕ϬϬϬ

ZĞǀyĨĞƌƐZ/

'ĞŶĞƌĂů&ƵŶĚͲZ/

^͘͘Ϯ

ϭϭϴ

ĞĚ͘ƌĞĚŝƚ

ϱϴ͕ϰϬϬ

ZĞƐƚĐyĨƌZ/

&ŝƌĞĨŝŐŚƚĞƌZĞƚ͘dƌƵƐƚ

,͘͘ϱ

Ϯ

'ĞŶĞƌĂůϭǆ

ϭϳ͕ϬϬϬ͕ϬϬϬ
Ψϭϵ͕Ϯϵϯ͕ϰϬϬ
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ø  ç ã ® ò    Ö Ö ÙÊ Ö Ù ® ã ® Ê Ä Ý 
/ŶĐůƵĚĞƐƵĚŐĞƚƐĨŽƌ͗

hƚĂŚEĂƟŽŶĂů'ƵĂƌĚ
sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇīĂŝƌƐ
ĂƉŝƚŽůWƌĞƐĞƌǀĂƟŽŶŽĂƌĚ
>ĞŐŝƐůĂƚƵƌĞ


ǆĞĐƵƟǀĞƉƉƌŽƉƌŝĂƟŽŶƐ
^ĞŶĂƚŽƌƐ

ZĞƉƌĞƐĞŶƚĂƟǀĞƐ

:ĞƌƌǇ^ƚĞǀĞŶƐŽŶ͕ŚĂŝƌ
ŽŶ/ƉƐŽŶ͕sŝĐĞͲŚĂŝƌ
^ƚƵĂƌƚĚĂŵƐ
>ƵǌƐĐĂŵŝůůĂ
ĂŶŝĞů,ĞŵŵĞƌƚ
:ĂŶŝ/ǁĂŵŽƚŽ
ĞƌĞŬ<ŝƚĐŚĞŶ
<ĂƌĞŶDĂǇŶĞ
ŶŶDŝůůŶĞƌ
ǀĂŶsŝĐŬĞƌƐ

ƌĂĚůĞǇ>ĂƐƚ͕ŚĂŝƌ
:ĞīĞƌƐŽŶDŽƐƐ͕
sŝĐĞͲŚĂŝƌ
ƌĂĚtŝůƐŽŶ
&ƌĂŶĐŝƐ'ŝďƐŽŶ
ƌŝĂŶ<ŝŶŐ
<ĂƌĞŶ<ǁĂŶ
ĂƌŽů^ƉĂĐŬŵĂŶDŽƐƐ
sĂůWĞƚĞƌƐŽŶ
ŶŐĞůĂZŽŵĞƌŽ
DŝŬĞ^ĐŚƵůƚǌ

^ƚĂī
:ŽŶĂƚŚĂŶĂůů
^ƚĞǀĞŶůůƌĞĚ
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KDD/ddKsZs/t

hd,Ed/KE>'hZ 


dŚĞǆĞĐƵƚŝǀĞƉƉƌŽƉƌŝĂƚŝŽŶƐŽŵŵŝƚƚĞĞ;Ϳ
ŽƌŐĂŶŝǌĞƐĂŶĚŝŵƉůĞŵĞŶƚƐƚŚĞĂƉƉƌŽƉƌŝĂƚŝŽŶƐ
ƉƌŽĐĞƐƐĂŶĚĐŽŽƌĚŝŶĂƚĞƐƚŚĞĂĐƚŝǀŝƚŝĞƐŽĨƚŚĞĞŝŐŚƚ
ƐƵďĐŽŵŵŝƚƚĞĞƐŽĨƚŚĞ:ŽŝŶƚƉƉƌŽƉƌŝĂƚŝŽŶƐ
ŽŵŵŝƚƚĞĞ;ǁŚŝĐŚŝŶĐůƵĚĞƐĂůůůĞŐŝƐůĂƚŽƌƐͿ͘tŚŝůĞ
ŵŽƐƚƐƚĂƚĞĂŐĞŶĐŝĞƐƌĞƉŽƌƚƚŽĂŶĂƉƉƌŽƉƌŝĂƚŝŽŶƐ
ƐƵďĐŽŵŵŝƚƚĞĞ͕ƚŚĞĨŽůůŽǁŝŶŐĂŐĞŶĐŝĞƐƌĞƉŽƌƚĚŝƌĞĐƚůǇ
ƚŽƚŚĞǆĞĐƵƚŝǀĞƉƉƌŽƉƌŝĂƚŝŽŶƐŽŵŵŝƚƚĞĞ͗
x hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ͖
x sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ͖
x ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ͖ĂŶĚ
x >ĞŐŝƐůĂƚƵƌĞ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽƉƌŝĂƚĞĚĂƚŽƚĂůΨϭϲϬ͘ϵŵŝůůŝŽŶŝŶ
&zϮϬϮϬĨŽƌƚŚĞƐĞĂŐĞŶĐŝĞƐ͕ǁŚŝĐŚŝƐϰϭ͘ϭƉĞƌĐĞŶƚ
ůĞƐƐƚŚĂŶƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚĂƉƉƌŽƉƌŝĂƚŝŽŶŽĨ
ΨϮϳϯ͘ϭŵŝůůŝŽŶ͕ĂŶĚϭ͘ϬƉĞƌĐĞŶƚůĞƐƐƚŚĂŶƚŚĞŽƌŝŐŝŶĂů
&zϮϬϭϵďƵĚŐĞƚŽĨΨϭϲϮ͘ϱŵŝůůŝŽŶ͘dŚĞŵŽƐƚ
ƐŝŐŶŝĨŝĐĂŶƚĐŚĂŶŐĞŝƐĂŶ&zϮϬϭϵ'ĞŶĞƌĂů&ƵŶĚ
^ƵƉƉůĞŵĞŶƚĂůŽĨΨϭϭϬ͘ϬŵŝůůŝŽŶĨŽƌĂƉŝƚŽů,ŝůůĂŶĚ
KƚŚĞƌ^ƚĂƚĞ&ĂĐŝůŝƚǇĨĨŝĐŝĞŶĐǇ͕hƚŝůŝǌĂƚŝŽŶ͕ĂŶĚ
ŵŝƐƐŝŽŶƐZĞĚƵĐƚŝŽŶ;ƐĞĞĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶ
ŽĂƌĚͿ͘dŚĞƚŽƚĂů&zϮϬϮϬ'ĞŶĞƌĂů&ƵŶĚ
ĂƉƉƌŽƉƌŝĂƚŝŽŶŽĨΨϱϴ͘ϳŵŝůůŝŽŶƌĞƉƌĞƐĞŶƚƐĂϲϯ͘ϳ
ƉĞƌĐĞŶƚĚĞĐƌĞĂƐĞĐŽŵƉĂƌĞĚƚŽƚŚĞ&zϮϬϭϵZĞǀŝƐĞĚ
ĂƉƉƌŽƉƌŝĂƚŝŽŶŽĨΨϭϲϭ͘ϲŵŝůůŝŽŶ͘


dŚĞhƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ;hE'Ϳ͕ĐŽŶƐŝƐƚŝŶŐŽĨƌŵǇ
ĂŶĚŝƌ&ŽƌĐĞƵŶŝƚƐ͕ŝƐƚŚĞĐŽŶƐƚŝƚƵƚŝŽŶĂůůǇĂƵƚŚŽƌŝǌĞĚ
ƐƚĂƚĞŵŝůŝƚŝĂĨŽƌhƚĂŚ͘dŚĞ'ŽǀĞƌŶŽƌŝƐƚŚĞ
ŽŵŵĂŶĚĞƌͲŝŶͲŚŝĞĨŽĨƚŚĞhƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚĂŶĚ
ŵĂǇĞŵƉůŽǇEĂƚŝŽŶĂů'ƵĂƌĚƉĞƌƐŽŶŶĞůĂŶĚ
ĞƋƵŝƉŵĞŶƚƚŽƌĞƐƉŽŶĚƚŽŶĂƚƵƌĂůŽƌŽƚŚĞƌĚŝƐĂƐƚĞƌƐ͕
ĐŝǀŝůĞŵĞƌŐĞŶĐŝĞƐ͕ĐŝǀŝůĚĞĨĞŶƐĞŶĞĞĚƐ͕ŽƌĂŶǇŽƚŚĞƌ
ŵŝƐƐŝŽŶĂůůŽǁĞĚďǇůĂǁ͘dŚĞWƌĞƐŝĚĞŶƚŽĨƚŚĞhŶŝƚĞĚ
^ƚĂƚĞƐŵĂǇĂƐƐŝŐŶhE'ƵŶŝƚƐƚŽƉĞƌĨŽƌŵĨĞĚĞƌĂů
ŵŝůŝƚĂƌǇŵŝƐƐŝŽŶƐĨŽƌǁŚŝĐŚƚŚĞhE'ŝƐŽƌŐĂŶŝǌĞĚ͕
ƚƌĂŝŶĞĚ͕ĂŶĚĞƋƵŝƉƉĞĚ͘dŚƌŽƵŐŚŽƵƚhƚĂŚ͕Ϯϯ
ĐŽŵŵƵŶŝƚŝĞƐĐŽŶƚĂŝŶhE'ƵŶŝƚƐĂŶĚƚŚĞƐĞƵŶŝƚƐĐĂŶ
ƌĞƐƉŽŶĚƚŽŶĞĞĚƐƚŚƌŽƵŐŚŽƵƚƚŚĞǁŽƌůĚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ĂŵƉtŝůůŝĂŵƐƵĨĨĞƌŽŶĞͲͲΨϭ͘ϬŵŝůůŝŽŶŽŶĞͲ
ƚŝŵĞŝŶ&zϮϬϮϬƚŽƉƌĞƐĞƌǀĞŽƉĞŶůĂŶĚďĞƚǁĞĞŶ
ĂŵƉtŝůůŝĂŵƐĂŶĚƐƵƌƌŽƵŶĚŝŶŐĐŽŵŵƵŶŝƚŝĞƐ
;ƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚǁŝůůĐŽŶƚƌŝďƵƚĞ
ĂƉƉƌŽǆŝŵĂƚĞůǇΨϯŵŝůůŝŽŶͿ͖
x ǆƉĂŶĚdƵŝƚŝŽŶƐƐŝƐƚĂŶĐĞͲͲΨϮϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞ
ŝŶ&zϮϬϮϬƚŽĞǆƉĂŶĚƚƵŝƚŝŽŶĂƐƐŝƐƚĂŶĐĞĨŽƌhƚĂŚ
EĂƚŝŽŶĂů'ƵĂƌĚƉĞƌƐŽŶŶĞů͖ĂŶĚ
x EĞƉŚŝZĞĂĚŝŶĞƐƐĞŶƚĞƌͲͲΨϱ͕ϰϲϰ͕ϯϬϬŽŶĞͲƚŝŵĞ
ŝŶ&zϮϬϮϬĨŽƌĐŽŶƐƚƌƵĐƚŝŽŶŽĨĂŶĞǁĐĂƉŝƚĂů
ĨĂĐŝůŝƚǇĨŽƌƚŚĞhƚĂŚƌŵǇEĂƚŝŽŶĂů'ƵĂƌĚ;ƚŚĞ
ĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚǁŝůůĐŽŶƚƌŝďƵƚĞ
ĂƉƉƌŽǆŝŵĂƚĞůǇΨϭϲ͘ϰŵŝůůŝŽŶͿ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌƚŚĞhƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ͗

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƚŚĞhƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
ďĞĂůůŽǁĞĚƚŽŝŶĐƌĞĂƐĞŝƚƐǀĞŚŝĐůĞĨůĞĞƚďǇƵƉƚŽƚŚƌĞĞ
ǀĞŚŝĐůĞƐǁŝƚŚĨƵŶĚŝŶŐĨƌŽŵĞǆŝƐƚŝŶŐĂƉƉƌŽƉƌŝĂƚŝŽŶƐ͘
;,͘͘ϳ͕/ƚĞŵϮϰͿ

hE'DŽƌĂůĞ͕tĞůĨĂƌĞ͕ĂŶĚZĞĐƌĞĂƚŝŽŶ&ƵŶĚ
dŚĞ>ĞŐŝƐůĂƚƵƌĞƐĞƚƵƉƚŚĞhE'DŽƌĂůĞ͕tĞůĨĂƌĞ͕ĂŶĚ
ZĞĐƌĞĂƚŝŽŶ;DtZͿ&ƵŶĚĂƐĂŶĞǆƉĞŶĚĂďůĞƐƉĞĐŝĂů
ƌĞǀĞŶƵĞĨƵŶĚƚŽƉĂǇĨŽƌDtZƉƌŽŐƌĂŵŽƉĞƌĂƚŝŽŶƐ͘
ůůƌĞǀĞŶƵĞƐƚŽƚŚĞĨƵŶĚĐŽŵĞŝŶƚŚĞĨŽƌŵŽĨ
ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐĨƌŽŵĨĞĞƐĨŽƌƐĞƌǀŝĐĞƐ͘dŚĞ
ƉƌŽŐƌĂŵďĞŐĂŶŽƉĞƌĂƚŝŽŶƐ:ĂŶƵĂƌǇϭ͕ϮϬϭϱ͘




,ŝƐƚŽƌŝĐĂů&ƵŶĚŝŶŐͲ ǆĞĐƵƚŝǀĞƉƉƌŽƉƌŝĂƚŝŽŶƐ
ŽŵŵŝƚƚĞĞ


ΨϯϬϬ












DŝůůŝŽŶƐ



ΨϮϱϬ
ΨϮϬϬ
ΨϭϱϬ

ůů&ƵŶĚƐ

ΨϭϬϬ
ΨϱϬ

'ĞŶͬĚ
&ƵŶĚƐ

ΨϬ

&zϮϬϭϲ

&zϮϬϭϳ

&zϮϬϭϴ

&zϮϬϭϵ

&zϮϬϮϬ


dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞďƵĚŐĞƚĐŚĂŶŐĞƐƐŚŽǁŶŝŶƚŚŝƐ
ĐŚĂƉƚĞƌĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚƵŶůĞƐƐŽƚŚĞƌǁŝƐĞ
ŶŽƚĞĚ͘
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KƚŚĞƌƚŚĂŶƐƚĂŶĚĂƌĚĐŽŵƉĞŶƐĂƚŝŽŶĂŶĚŝŶƚĞƌŶĂů
ƐĞƌǀŝĐĞĨƵŶĚĂĚũƵƐƚŵĞŶƚƐ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞŶŽ
ĐŚĂŶŐĞƐƚŽƚŚĞĨƵŶĚĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů
^ĞƐƐŝŽŶ͘






sdZE^ED/>/dZz&&/Z^



dŚĞĞƉĂƌƚŵĞŶƚŽĨsĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐŝƐ
ƚŚĞĂŐĞŶĐǇƌĞƐƉŽŶƐŝďůĞĨŽƌhƚĂŚΖƐϭϱϬ͕ϬϬϬǀĞƚĞƌĂŶƐ͘
dŚĞĂŐĞŶĐǇŚĂƐĂƚŚƌĞĞͲƉĂƌƚŵŝƐƐŝŽŶ͗
ϭ͘ ĚǀŽĐĂƚĞĨŽƌĂŶĚŚŽŶŽƌǀĞƚĞƌĂŶƐĨŽƌƚŚĞŝƌ
ƵŶŝƋƵĞĐŽŶƚƌŝďƵƚŝŽŶƐ͖
Ϯ͘ ŽŶŶĞĐƚǀĞƚĞƌĂŶƐ͕ĨĂŵŝůǇŵĞŵďĞƌƐ͕ĐŽŵŵƵŶŝƚǇ
ŐƌŽƵƉƐ͕ƐĞƌǀŝĐĞŽƌŐĂŶŝǌĂƚŝŽŶƐ͕ŵŝůŝƚĂƌǇ
ŝŶƐƚĂůůĂƚŝŽŶƐ͕ƐƵƉƉŽƌƚŐƌŽƵƉƐ͕ĂŶĚŽƚŚĞƌ
ƐƚĂŬĞŚŽůĚĞƌƐƚŽĞĂĐŚŽƚŚĞƌĂŶĚĞǆƚĞƌŶĂů
ƌĞƐŽƵƌĐĞƐ͖ĂŶĚ
ϯ͘ 'ƌŽǁŵŝůŝƚĂƌǇŵŝƐƐŝŽŶƐĂŶĚĂƐƐŽĐŝĂƚĞĚŵŝůŝƚĂƌǇ
ŝŶƐƚĂůůĂƚŝŽŶǁŽƌŬůŽĂĚƐ͕ĐŽŶƐŝƐƚĞŶƚǁŝƚŚŶĂƚŝŽŶĂů
ƐĞĐƵƌŝƚǇ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ŽŶƚŝŶƵĞsĞƚĞƌĂŶ&ŝƌƐƚdŝŵĞ,ŽŵĞƵǇĞƌ
WƌŽŐƌĂŵͲͲΨϱϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬƚŽ
ĐŽŶƚŝŶƵĞƚŚŝƐŐƌĂŶƚƉƌŽŐƌĂŵǁŚŝĐŚďĞŐĂŶŝŶ
&zϮϬϭϵ͖
x ĨĨŝĐŝĞŶĐǇ^ĂǀŝŶŐƐͲͲ;ΨϭϬϯ͕ϳϬϬͿŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵ͖
x ,͘͘ϭϳϱ͕͞dƌĂŶƐƉŽƌƚĂƚŝŽŶŽĨsĞƚĞƌĂŶƐƚŽ
DĞŵŽƌŝĂůƐ^ƵƉƉŽƌƚ^ƉĞĐŝĂů'ƌŽƵƉ>ŝĐĞŶƐĞ
WůĂƚĞ͟ͲͲΨϭϮ͕ϱϬϬŽŶŐŽŝŶŐŝŶ&zϮϬϮϬĨƌŽŵƚŚĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚʹdƌĂŶƐƉŽƌƚĂƚŝŽŶŽĨ
sĞƚĞƌĂŶƐƚŽDĞŵŽƌŝĂůƐ^ƵƉƉŽƌƚZĞƐƚƌŝĐƚĞĚ
ĐĐŽƵŶƚ͖
x EĂƚŝŽŶĂůďŝůŝƚǇĞŶƚĞƌWƌŽŐƌĂŵŵŝŶŐͲͲ
ΨϮϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬƚŽƐĞƌǀŝĐĞ
ǀĞƚĞƌĂŶƐ͕ĂĐƚŝǀĞĚƵƚǇŝŶũƵƌĞĚŵŝůŝƚĂƌǇƉĞƌƐŽŶŶĞů͕
ŝŶĚŝǀŝĚƵĂůƐǁŝƚŚĚŝƐĂďŝůŝƚŝĞƐĂŶĚĨĂŵŝůŝĞƐŝŶĂ
ƌĂŶŐĞŽĨĂĐƚŝǀŝƚŝĞƐƉĞƌĨŽƌŵĞĚĂƚƚŚĞĐĞŶƚĞƌ͖ĂŶĚ
x EĞǁ^ŵŝůĞƐĨŽƌsĞƚĞƌĂŶƐͲͲΨϲϬ͕ϬϬϬŝŶ&zϮϬϮϬ
ƚŽƉƌŽǀŝĚĞĚĞŶƚĂůǁŽƌŬĨŽƌǀĞƚĞƌĂŶƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌƚŚĞsĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐůŝŶĞ
ŝƚĞŵ͗





























dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƚŚĞĞƉĂƌƚŵĞŶƚŽĨ
sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐďĞĂůůŽǁĞĚƚŽŝŶĐƌĞĂƐĞ
ŝƚƐǀĞŚŝĐůĞĨůĞĞƚĨŽƌŶƵƌƐŝŶŐŚŽŵĞŽƉĞƌĂƚŝŽŶƐďǇƵƉƚŽ
ƚǁŽǀĞŚŝĐůĞƐǁŝƚŚĨƵŶĚŝŶŐĨƌŽŵĞǆŝƐƚŝŶŐ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐ͘;,͘͘ϳ͕/ƚĞŵϮϱͿ

sĞƚĞƌĂŶƐEƵƌƐŝŶŐ,ŽŵĞ&ƵŶĚ
dŚĞĚĞƉĂƌƚŵĞŶƚĂĚŵŝŶŝƐƚĞƌƐƚŚĞhƚĂŚsĞƚĞƌĂŶƐ
EƵƌƐŝŶŐ,ŽŵĞ&ƵŶĚĨŽƌƚŚĞďĞŶĞĨŝƚŽĨƚŚĞƌĞƐŝĚĞŶƚƐ
ŽĨƚŚĞĨŽƵƌhƚĂŚǀĞƚĞƌĂŶƐŶƵƌƐŝŶŐŚŽŵĞƐ͘dŚĞ
ŶƵƌƐŝŶŐŚŽŵĞƐĂƌĞĂůŵŽƐƚĞŶƚŝƌĞůǇĨĞĚĞƌĂůůǇĨƵŶĚĞĚ͘

KƚŚĞƌƚŚĂŶƐƚĂŶĚĂƌĚĐŽŵƉĞŶƐĂƚŝŽŶĂŶĚŝŶƚĞƌŶĂů
ƐĞƌǀŝĐĞĨƵŶĚĂĚũƵƐƚŵĞŶƚƐ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞŶŽ
ĐŚĂŶŐĞƐƚŽƚŚĞĨƵŶĚĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů
^ĞƐƐŝŽŶ͘


W/dK>WZ^Zsd/KEKZ
dŚĞĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ;WͿŵĂŶĂŐĞƐĂůů
ĨƵŶĐƚŝŽŶƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚĂƉŝƚŽů,ŝůůĨĂĐŝůŝƚŝĞƐĂŶĚ
ŐƌŽƵŶĚƐ͕ŝŶĐůƵĚŝŶŐŵĂŝŶƚĞŶĂŶĐĞ͕ĨƵƌŶŝƐŚŝŶŐƐ͕
ŽĐĐƵƉĂŶĐǇ͕ƉƵďůŝĐƵƐĂŐĞ͕ƚŽƵƌƐ͕ĂŶĚůŽŶŐͲƌĂŶŐĞ
ŵĂƐƚĞƌƉůĂŶŶŝŶŐ͘dŚĞďŽĂƌĚŵĂŶĂŐĞƐƚŚĞĚĂǇͲƚŽͲĚĂǇ
ŽƉĞƌĂƚŝŽŶƐŽĨƚŚĞĂƉŝƚŽůďƵŝůĚŝŶŐ͕ƚŚĞ^ĞŶĂƚĞĂŶĚ
,ŽƵƐĞďƵŝůĚŝŶŐƐ͕ƚŚĞ^ƚĂƚĞKĨĨŝĐĞƵŝůĚŝŶŐ͕ƚŚĞ
ĂƵŐŚƚĞƌƐŽĨhƚĂŚWŝŽŶĞĞƌƐDƵƐĞƵŵ͕ƚŚĞdƌĂǀĞů
ŽƵŶĐŝůƵŝůĚŝŶŐ͕ĂŶĚƚŚĞtŚŝƚĞŚĂƉĞů͘dŚĞ^ƚĂƚĞ
ŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶĂŶĚDĂŶĂŐĞŵĞŶƚ
;&DͿƉƌŽǀŝĚĞƐŐƌŽƵŶĚƐŵĂŝŶƚĞŶĂŶĐĞĂŶĚĨĂĐŝůŝƚǇ
ŵĂŶĂŐĞŵĞŶƚƚŚƌŽƵŐŚĐŽŶƚƌĂĐƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ĂƉŝƚŽů,ŝůůĂŶĚKƚŚĞƌ^ƚĂƚĞ&ĂĐŝůŝƚǇĨĨŝĐŝĞŶĐǇ͕
hƚŝůŝǌĂƚŝŽŶ͕ĂŶĚŵŝƐƐŝŽŶƐZĞĚƵĐƚŝŽŶͲͲΨϭϭϬ͘Ϭ
ŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵƚŽĂĚĚƌĞƐƐƐƉĂĐĞ
ŶĞĞĚƐĨŽƌƚŚĞĞƉĂƌƚŵĞŶƚŽĨŐƌŝĐƵůƚƵƌĞ͕
ĞƉĂƌƚŵĞŶƚŽĨ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ͕ĂŶĚĂŐĞŶĐŝĞƐ
ƌĞƐŝĚŝŶŐŽŶĂƉŝƚŽů,ŝůůĂŶĚƐŝŵƵůƚĂŶĞŽƵƐůǇ
ŝŶĐƌĞĂƐŝŶŐĞŶĞƌŐǇĞĨĨŝĐŝĞŶĐǇ͖
x ĂƉŝƚŽů^ƉĂĐĞZĞŵŽĚĞůͲͲΨϭ͘ϬŵŝůůŝŽŶŽŶĞͲƚŝŵĞ
ŝŶ&zϮϬϮϬĨŽƌƌĞŵŽĚĞůŝŶŐůĞŐŝƐůĂƚŝǀĞƐƉĂĐĞŽŶ
ĂƉŝƚŽů,ŝůů͖ĂŶĚ
x ^ƚĂƚĞĂƉŝƚŽů&ŝĞůĚdƌŝƉƐͲͲΨϳϲ͕ϴϬϬŽŶĞͲƚŝŵĞ
ƌĞůŽĐĂƚĞĚĨƌŽŵƚŚĞhƚĂŚ^ƚĂƚĞŽĂƌĚŽĨ
ĚƵĐĂƚŝŽŶŝŶ&zϮϬϭϵ͕ƉůƵƐΨϭϬϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ
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&zϮϬϮϬĨŽƌŐƌĂŶƚƐƚŽĚĞĨƌĂǇƚŚĞĐŽƐƚƐƚŽƐĐŚŽŽůƐ
ƚŽƐĞŶĚƐƚƵĚĞŶƚƐƚŽĂƉŝƚŽů,ŝůů͘




dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌƚŚĞĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚůŝŶĞ
ŝƚĞŵ͗

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚΨϱϬ͕ϬϬϬŽĨƚŚĞΨϳϲ͕ϴϬϬ
ƌĞĂůůŽĐĂƚĞĚĨƌŽŵƚŚĞ^ƚĂƚĞ^ĐŚŽŽůŽĂƌĚĨŽƌ^ƚĂƚĞ
ĂƉŝƚŽůĨŝĞůĚƚƌŝƉƐďĞĞǆƉĞŶĚĞĚŽŶĨŝĞůĚƚƌŝƉƐƚŽǀŝĞǁ
ƚŚĞ'ŽůĚĞŶ^ƉŝŬĞĐŽŵŵĞŵŽƌĂƚŝŽŶĞǆŚŝďŝƚƐŝŶƚŚĞ
^ƚĂƚĞĂƉŝƚŽů͘;^͘͘Ϯ͕/ƚĞŵϵϴͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƚŚĞĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶ
ŽĂƌĚ;WͿĂŶĚŝǀŝƐŝŽŶŽĨ&ĂĐŝůŝƚŝĞƐŽŶƐƚƌƵĐƚŝŽŶ
DĂŶĂŐĞŵĞŶƚ͕ŝŶĐŽŶƐƵůƚĂƚŝŽŶǁŝƚŚƚŚĞ'ŽǀĞƌŶŽƌΖƐ
KĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚĂŶĚůĞŐŝƐůĂƚŝǀĞ
ĨŝƐĐĂůĂŶĂůǇƐƚ͕ƵƐĞƵƉƚŽΨϮϱϬ͕ϬϬϬŽĨƚŚĞΨϭϭϬŵŝůůŝŽŶ
ĂƉƉƌŽƉƌŝĂƚĞĚƚŽƚŚĞWƚŽĚĞǀĞůŽƉĂůŽŶŐͲƚĞƌŵƉůĂŶ
ƚŚĂƚĂĚĚƌĞƐƐĞƐƐƉĂĐĞŶĞĞĚƐĨŽƌƚŚĞĞƉĂƌƚŵĞŶƚŽĨ
ŐƌŝĐƵůƚƵƌĞ͕ĞƉĂƌƚŵĞŶƚŽĨ,ĞƌŝƚĂŐĞĂŶĚƌƚƐ͕ĂŶĚ
ĂŐĞŶĐŝĞƐƌĞƐŝĚŝŶŐŽŶĂƉŝƚŽů,ŝůů͘dŚĞƉůĂŶŵƵƐƚ
ĂĚĚƌĞƐƐƐĞǀĞƌĂůƌĞƋƵŝƌĞŵĞŶƚƐůŝƐƚĞĚŝŶƚŚĞŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞ͘dŚĞŝǀŝƐŝŽŶŽĨ&ŝŶĂŶĐĞŵƵƐƚŶŽƚƌĞůĞĂƐĞ
ĂŵŽƵŶƚƐĂƉƉƌŽƉƌŝĂƚĞĚƚŽƚŚĞWĨŽƌƚŚĞĂďŽǀĞ
ƉƵƌƉŽƐĞƐŝŶĞǆĐĞƐƐŽĨΨϮϱϬ͕ϬϬϬƵŶƚŝůƚŚĞƉůĂŶŚĂƐ
ďĞĞŶƉƌĞƐĞŶƚĞĚƚŽƚŚĞ'ŽǀĞƌŶŽƌ͕W͕ĂŶĚǆĞĐƵƚŝǀĞ
ƉƉƌŽƉƌŝĂƚŝŽŶƐŽŵŵŝƚƚĞĞ͘;^͘͘ϯ͕/ƚĞŵϱϮͿ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƚŚĞĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶ
ŽĂƌĚŵĂǇƵƐĞƵƉƚŽΨϱϬ͕ϬϬϬŽŶŐŽŝŶŐĂƉƉƌŽƉƌŝĂƚĞĚ
ŝŶƚŚĞŝƌ&zϮϬϭϵďƵĚŐĞƚĨŽƌ^ƚĂƚĞĂƉŝƚŽů&ŝĞůĚdƌŝƉƐ
ƚŽŚŝƌĞĂƉĂƌƚͲƚŝŵĞĞŵƉůŽǇĞĞƚŽĐŽŽƌĚŝŶĂƚĞƚŚĞ
ƉƌŽŐƌĂŵ͘;^͘͘ϯ͕/ƚĞŵϱϮͿ

^ƚĂƚĞĂƉŝƚŽů&ƵŶĚ
dŚĞ^ƚĂƚĞĂƉŝƚŽů&ƵŶĚĐŽŶƐŝƐƚƐŽĨŵŽŶĞǇŐĞŶĞƌĂƚĞĚ
ƚŚƌŽƵŐŚƉƌŝǀĂƚĞĐŽŶƚƌŝďƵƚŝŽŶƐ͕ĚĞĚŝĐĂƚĞĚĐƌĞĚŝƚƐ͕
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐŵĂĚĞďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞ͕ĂŶĚĂŶǇ
ŵŽŶĞǇƌĞĐĞŝǀĞĚĨƌŽŵƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚ͘dŚĞ
ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚŵĂǇƵƐĞƚŚŝƐĨƵŶĚƚŽ
ĂĐƋƵŝƌĞŚŝƐƚŽƌŝĐĂůĂŶĚŽƚŚĞƌŝƚĞŵƐƚŽĨƵƌŶŝƐŚĂƉŝƚŽů
,ŝůůĨĂĐŝůŝƚŝĞƐ͕ƌĞƉĂŝƌ͕ŵĂŝŶƚĂŝŶ͕ĂŶĚƌĞŚĂďŝůŝƚĂƚĞ
ĂƉŝƚŽů,ŝůůĨĂĐŝůŝƚŝĞƐĂŶĚŐƌŽƵŶĚƐ͕ĂŶĚĨƵŶĚĂůůŽƚŚĞƌ
ĐŽƐƚƐŝŶĐƵƌƌĞĚŝŶĐŽŵƉůǇŝŶŐǁŝƚŚŝƚƐƐƚĂƚƵƚŽƌǇ
ƌĞƋƵŝƌĞŵĞŶƚƐ͘






























KƚŚĞƌƚŚĂŶĂĚũƵƐƚŵĞŶƚƐĨŽƌŝŶƚĞƌŶĂůƐĞƌǀŝĐĞĨƵŶĚƐ
ĂŶĚĞƐƚŝŵĂƚĞĚĐŽůůĞĐƚŝŽŶƐ͕ƚŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞŶŽ
ĐŚĂŶŐĞƐƚŽƚŚĞĨƵŶĚĚƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů
^ĞƐƐŝŽŶ͘


>'/^>dhZ
dŚĞhƚĂŚŽŶƐƚŝƚƵƚŝŽŶĂƐƐŝŐŶƐůĞŐŝƐůĂƚŝǀĞƉŽǁĞƌƚŽĂ
ƉĂƌƚͲƚŝŵĞĐŝƚŝǌĞŶ>ĞŐŝƐůĂƚƵƌĞƚŚĂƚŵĞĞƚƐĞĂĐŚǇĞĂƌ͕
ďĞŐŝŶŶŝŶŐŽŶƚŚĞĨŽƵƌƚŚDŽŶĚĂǇŝŶ:ĂŶƵĂƌǇĂŶĚ
ĞŶĚŝŶŐϰϱĚĂǇƐůĂƚĞƌ;ŶŽƚŝŶĐůƵĚŝŶŐƚŚĞWƌĞƐŝĚĞŶƚƐ͛
ĂǇŚŽůŝĚĂǇͿ͘dŚĞhƚĂŚ^ƚĂƚĞ^ĞŶĂƚĞĂŶĚ,ŽƵƐĞŽĨ
ZĞƉƌĞƐĞŶƚĂƚŝǀĞƐƚŽŐĞƚŚĞƌĐŽŵƉƌŝƐĞƚŚĞ>ĞŐŝƐůĂƚƵƌĞŽĨ
ƚŚĞ^ƚĂƚĞŽĨhƚĂŚ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĞƐƚĂďůŝƐŚĞƐhƚĂŚΖƐ
ůĂǁƐĂŶĚƐĞƚƐƚŚĞ^ƚĂƚĞΖƐďƵĚŐĞƚ͘/ƚĐŽŶƐŝƐƚƐŽĨϭϬϰ
ĞůĞĐƚĞĚŽĨĨŝĐŝĂůƐ͘^ƚĂĨĨŽĨĨŝĐĞƐĂƐƐŝƐƚƚŚĞ>ĞŐŝƐůĂƚƵƌĞ͘

^ĞŶĂƚĞ
dŚĞ^ĞŶĂƚĞŚĂƐϮϵŵĞŵďĞƌƐ͘^ĞŶĂƚŽƌƐĂƌĞĞůĞĐƚĞĚƚŽ
ĨŽƵƌͲǇĞĂƌƚĞƌŵƐ͖ĞǀĞƌǇƚǁŽǇĞĂƌƐ͕ĂƉƉƌŽǆŝŵĂƚĞůǇŚĂůĨ
ŽĨƚŚĞ^ĞŶĂƚŽƌƐĂƌĞƵƉĨŽƌĞůĞĐƚŝŽŶ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ŚĂŵďĞƌ^ƵƉƉŽƌƚͲͲΨϭϬϬ͕ϬϬϬŝŶ&zϮϬϮϬĨŽƌ
ĂĚĚŝƚŝŽŶĂůƐƵƉƉŽƌƚĐŽƐƚƐ͖
x ,͘͘ϱϱ͕͞/ŶƐƵƌĂŶĐĞŵĞŶĚŵĞŶƚƐ͟ͲͲΨϭϮ͕ϲϬϬ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌĐŽŵƉĞŶƐĂƚŝŽŶŽĨ
ůĞŐŝƐůĂƚŽƌƐŽŶƚŚĞ,ĞĂůƚŚZĞĨŽƌŵdĂƐŬ&ŽƌĐĞĨŽƌ
ƚǁŽĂĚĚŝƚŝŽŶĂůǇĞĂƌƐ͖
x ,͘͘ϭϱϰ͕͞DĞŶƚĂů,ĞĂůƚŚWƌŽƚĞĐƚŝŽŶƐĨŽƌ&ŝƌƐƚ
ZĞƐƉŽŶĚĞƌƐ͟ͲͲΨϯ͕ϮϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌ
ĐŽŵƉĞŶƐĂƚŝŽŶŽĨůĞŐŝƐůĂƚŽƌƐŽŶĂƚĞŵƉŽƌĂƌǇ
ǁŽƌŬŝŶŐŐƌŽƵƉ͖
x ,͘͘ϯϯϱ͕͞ƌŝŵŝŶĂůŽĚĞdĂƐŬ&ŽƌĐĞŚĂŶŐĞƐ͟ͲͲ
;Ψϰ͕ϳϬϬͿŽŶŐŽŝŶŐĂŶĚΨϰ͕ϳϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϮϬĨŽƌĐŽŵƉĞŶƐĂƚŝŽŶŽĨůĞŐŝƐůĂƚŽƌƐŽŶƚŚĞ
ƚĂƐŬĨŽƌĐĞƚŚĂƚƐƵŶƐĞƚƐ͖
x ,͘͘ϯϲϵ͕͞tŽƌůĚtĂƌ//DĞŵŽƌŝĂůŽŵŵŝƐƐŝŽŶ͟
ͲͲΨϰ͕ϳϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌĐŽŵƉĞŶƐĂƚŝŽŶ
ŽĨůĞŐŝƐůĂƚŽƌƐŽŶƚŚĞĐŽŵŵŝƐƐŝŽŶ͖
x ,͘͘ϯϴϳ͕͞ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐ
ŵĞŶĚŵĞŶƚƐ͟ͲͲ;Ψϰϲ͕ϭϬϬͿŽŶŐŽŝŶŐĂŶĚΨϮϮ͕ϲϬϬ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌĐŽŵƉĞŶƐĂƚŝŽŶŽĨ
ůĞŐŝƐůĂƚŽƌƐŽŶǀĂƌŝŽƵƐďŽĂƌĚƐĂŶĚĐŽŵŵŝƐƐŝŽŶƐ
ƚŚĂƚƉŚĂƐĞͲŽƵƚ͖
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,͘͘ϰϵϱ͕͞dĂǆZĞƐƚƌƵĐƚƵƌŝŶŐĂŶĚƋƵĂůŝǌĂƚŝŽŶ
dĂƐŬ&ŽƌĐĞ͟ͲͲΨϰϴ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĨŽƌ
ĐŽŵƉĞŶƐĂƚŝŽŶĂŶĚƚƌĂǀĞůĐŽƐƚƐŽĨůĞŐŝƐůĂƚŽƌƐŽŶ
ƚŚĞƚĂƐŬĨŽƌĐĞ͖
,͘:͘Z͘ϭϬ͕͞:ŽŝŶƚZĞƐŽůƵƚŝŽŶƵƚŚŽƌŝǌŝŶŐWĂǇŽĨ
/ŶͲƐĞƐƐŝŽŶŵƉůŽǇĞĞƐ͟ͲͲΨϮ͕ϴϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵĂŶĚΨϮ͕ϴϬϬŽŶŐŽŝŶŐŝŶ&zϮϬϮϬƚŽĨƵŶĚ
ĐŽŵƉĞŶƐĂƚŝŽŶŝŶĐƌĞĂƐĞƐĨŽƌ^ĞŶĂƚĞŝŶͲƐĞƐƐŝŽŶ
ĞŵƉůŽǇĞĞƐ͖
>ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶͲͲΨϮϵ͕ϰϬϬŝŶ
&zϮϬϮϬƚŽƌĞĚƵĐĞĂƚƚƌŝƚŝŽŶĂŶĚƌĞĐƌƵŝƚŚŝŐŚͲ
ƉĞƌĨŽƌŵŝŶŐƐƚĂĨĨ͖
>ŽŶŐͲdĞƌŵWůĂŶŶŝŶŐͲͲΨϮ͕ϰϬϬŝŶ&zϮϬϮϬĨŽƌ
ůŽŶŐͲƚĞƌŵƉůĂŶŶŝŶŐĐŽƐƚƐ͖ĂŶĚ
^͘͘Ϯϭϯ͕͞ůŽĐŬĐŚĂŝŶdĞĐŚŶŽůŽŐǇĐƚ͟ͲͲΨϭ͕ϲϬϬ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬƚŽŝŵƉůĞŵĞŶƚƉƌŽǀŝƐŝŽŶƐŽĨ
ƚŚĞďŝůů͘


,ŽƵƐĞŽĨZĞƉƌĞƐĞŶƚĂƚŝǀĞƐ
dŚĞ,ŽƵƐĞŽĨZĞƉƌĞƐĞŶƚĂƚŝǀĞƐŚĂƐϳϱŵĞŵďĞƌƐ͘
ZĞƉƌĞƐĞŶƚĂƚŝǀĞƐĂƌĞĞůĞĐƚĞĚƚŽƚǁŽͲǇĞĂƌƚĞƌŵƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ŚĂŵďĞƌ^ƵƉƉŽƌƚͲͲΨϭϬϬ͕ϬϬϬŝŶ&zϮϬϮϬĨŽƌ
ĂĚĚŝƚŝŽŶĂůƐƵƉƉŽƌƚĐŽƐƚƐ͖
x ,͘͘ϱϱ͕͞/ŶƐƵƌĂŶĐĞŵĞŶĚŵĞŶƚƐ͟ͲͲΨϮϮ͕ϭϬϬ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌĐŽŵƉĞŶƐĂƚŝŽŶŽĨ
ůĞŐŝƐůĂƚŽƌƐŽŶƚŚĞ,ĞĂůƚŚZĞĨŽƌŵdĂƐŬ&ŽƌĐĞĨŽƌ
ƚǁŽĂĚĚŝƚŝŽŶĂůǇĞĂƌƐ͖
x ,͘͘ϭϱϰ͕͞DĞŶƚĂů,ĞĂůƚŚWƌŽƚĞĐƚŝŽŶƐĨŽƌ&ŝƌƐƚ
ZĞƐƉŽŶĚĞƌƐ͟ͲͲΨϯ͕ϮϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌ
ĐŽŵƉĞŶƐĂƚŝŽŶŽĨůĞŐŝƐůĂƚŽƌƐŽŶĂƚĞŵƉŽƌĂƌǇ
ǁŽƌŬŝŶŐŐƌŽƵƉ͖
x ,͘͘ϯϯϱ͕͞ƌŝŵŝŶĂůŽĚĞdĂƐŬ&ŽƌĐĞŚĂŶŐĞƐ͟ͲͲ
;Ψϰ͕ϳϬϬͿŽŶŐŽŝŶŐĂŶĚΨϰ͕ϳϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϮϬĨŽƌĐŽŵƉĞŶƐĂƚŝŽŶŽĨůĞŐŝƐůĂƚŽƌƐŽŶƚŚĞ
ƚĂƐŬĨŽƌĐĞƚŚĂƚƐƵŶƐĞƚƐ͖
x ,͘͘ϯϲϵ͕͞tŽƌůĚtĂƌ//DĞŵŽƌŝĂůŽŵŵŝƐƐŝŽŶ͟
ͲͲΨϵ͕ϱϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌĐŽŵƉĞŶƐĂƚŝŽŶ
ŽĨůĞŐŝƐůĂƚŽƌƐŽŶƚŚĞĐŽŵŵŝƐƐŝŽŶ͖
x ,͘͘ϯϴϳ͕͞ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐ
ŵĞŶĚŵĞŶƚƐ͟ͲͲ;Ψϱϲ͕ϯϬϬͿŽŶŐŽŝŶŐĂŶĚΨϮϳ͕ϯϬϬ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌĐŽŵƉĞŶƐĂƚŝŽŶŽĨ
ůĞŐŝƐůĂƚŽƌƐŽŶǀĂƌŝŽƵƐďŽĂƌĚƐĂŶĚĐŽŵŵŝƐƐŝŽŶƐ
ƚŚĂƚƉŚĂƐĞͲŽƵƚ͖





















x

x

x

x
x

,͘͘ϰϵϱ͕͞dĂǆZĞƐƚƌƵĐƚƵƌŝŶŐĂŶĚƋƵĂůŝǌĂƚŝŽŶ
dĂƐŬ&ŽƌĐĞ͟ͲͲΨϰϴ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĨŽƌ
ĐŽŵƉĞŶƐĂƚŝŽŶĂŶĚƚƌĂǀĞůĐŽƐƚƐŽĨůĞŐŝƐůĂƚŽƌƐŽŶ
ƚŚĞƚĂƐŬĨŽƌĐĞ͖
,͘:͘Z͘ϭϬ͕͞:ŽŝŶƚZĞƐŽůƵƚŝŽŶƵƚŚŽƌŝǌŝŶŐWĂǇŽĨ
/ŶͲƐĞƐƐŝŽŶŵƉůŽǇĞĞƐ͟ͲͲΨϰ͕ϭϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵĂŶĚΨϰ͕ϭϬϬŽŶŐŽŝŶŐŝŶ&zϮϬϮϬƚŽĨƵŶĚ
ĐŽŵƉĞŶƐĂƚŝŽŶŝŶĐƌĞĂƐĞƐĨŽƌ^ĞŶĂƚĞŝŶͲƐĞƐƐŝŽŶ
ĞŵƉůŽǇĞĞƐ͖
>ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶͲͲΨϯϲ͕ϮϬϬŝŶ
&zϮϬϮϬƚŽƌĞĚƵĐĞĂƚƚƌŝƚŝŽŶĂŶĚƌĞĐƌƵŝƚŚŝŐŚͲ
ƉĞƌĨŽƌŵŝŶŐƐƚĂĨĨ͖
>ŽŶŐͲdĞƌŵWůĂŶŶŝŶŐͲͲΨϮ͕ϰϬϬŝŶ&zϮϬϮϬĨŽƌ
ůŽŶŐͲƚĞƌŵƉůĂŶŶŝŶŐĐŽƐƚƐ͖ĂŶĚ
^͘͘Ϯϭϯ͕͞ůŽĐŬĐŚĂŝŶdĞĐŚŶŽůŽŐǇĐƚ͟ͲͲΨϭ͕ϲϬϬ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬƚŽŝŵƉůĞŵĞŶƚƉƌŽǀŝƐŝŽŶƐŽĨ
ƚŚĞďŝůů͘


>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ'ĞŶĞƌĂů
dŚĞŵŝƐƐŝŽŶŽĨƚŚĞKĨĨŝĐĞŽĨƚŚĞ>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ
'ĞŶĞƌĂů;>'ͿŝƐƚŽƐĞƌǀĞƚŚĞĐŝƚŝǌĞŶƐŽĨhƚĂŚďǇ
ƉƌŽǀŝĚŝŶŐŽďũĞĐƚŝǀĞŝŶĨŽƌŵĂƚŝŽŶ͕ŝŶͲĚĞƉƚŚĂŶĂůǇƐĞƐ͕
ĂŶĚƵƐĞĨƵůƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƚŚĂƚŚĞůƉůĞŐŝƐůĂƚŽƌƐ
ĂŶĚŽƚŚĞƌĚĞĐŝƐŝŽŶŵĂŬĞƌƐ͗
x /ŵƉƌŽǀĞƉƌŽŐƌĂŵƐ͖
x ZĞĚƵĐĞĐŽƐƚƐ͖ĂŶĚ
x WƌŽŵŽƚĞĂĐĐŽƵŶƚĂďŝůŝƚǇ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x >ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶͲͲΨϭϭϳ͕ϭϬϬŝŶ
&zϮϬϮϬƚŽƌĞĚƵĐĞĂƚƚƌŝƚŝŽŶĂŶĚƌĞĐƌƵŝƚŚŝŐŚͲ
ƉĞƌĨŽƌŵŝŶŐƐƚĂĨĨ͖ĂŶĚ
x WƌŽŐƌĂŵŵĞƌͲͲΨϭϲϱ͕ϬϬϬŝŶ&zϮϬϮϬĨŽƌĂ
ƐŽĨƚǁĂƌĞĚĞǀĞůŽƉĞƌ͘

>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚ
dŚĞŵŝƐƐŝŽŶŽĨƚŚĞKĨĨŝĐĞŽĨƚŚĞ>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂů
ŶĂůǇƐƚ;>&ͿŝƐƚŽΗĂĨĨĞĐƚŐŽŽĚŐŽǀĞƌŶŵĞŶƚƚŚƌŽƵŐŚ
ŽďũĞĐƚŝǀĞ͕ĂĐĐƵƌĂƚĞ͕ƌĞůĞǀĂŶƚďƵĚŐĞƚĂĚǀŝĐĞĂŶĚ
ĚŽĐƵŵĞŶƚĂƚŝŽŶ͘Η>&ĂĐŚŝĞǀĞƐŝƚƐŵŝƐƐŝŽŶďǇ
ƉƌŽũĞĐƚŝŶŐƌĞǀĞŶƵĞ͕ƐƚĂĨĨŝŶŐĂƉƉƌŽƉƌŝĂƚŝŽŶƐ
ĐŽŵŵŝƚƚĞĞƐ͕ƌĞĐŽŵŵĞŶĚŝŶŐďƵĚŐĞƚƐ͕ĚƌĂĨƚŝŶŐ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐďŝůůƐ͕ĞƐƚŝŵĂƚŝŶŐĐŽƐƚƐĂŶĚƐĂǀŝŶŐƐĨŽƌ
ĞĂĐŚƉŝĞĐĞŽĨůĞŐŝƐůĂƚŝŽŶǀŝĂĨŝƐĐĂůŶŽƚĞƐ͕ĚĞƚĞƌŵŝŶŝŶŐ
ǁŚŝĐŚůĞŐŝƐůĂƚŝŽŶƌĞƋƵŝƌĞƐĂĚĞƚĂŝůĞĚƉĞƌĨŽƌŵĂŶĐĞ
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ŶŽƚĞ͕ĂŶĚƉĞƌĨŽƌŵŝŶŐƐƚƵĚŝĞƐĂŝŵĞĚĂƚŝŵƉƌŽǀŝŶŐ
ŐŽǀĞƌŶŵĞŶƚĞĨĨŝĐŝĞŶĐǇĂŶĚŵĂŶĂŐĞŵĞŶƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ĐŽŶŽŵĞƚƌŝĐŶĂůǇƐŝƐͲͲΨϮϴ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵĂŶĚΨϭϳ͕ϱϬϬŽŶŐŽŝŶŐŝŶ&zϮϬϮϬƚŽ
ƉƵƌĐŚĂƐĞůŝĐĞŶƐĞƐĨŽƌĞĐŽŶŽŵĞƚƌŝĐƐŽĨƚǁĂƌĞĨŽƌ
ŝŵƉƌŽǀĞĚƌĞǀĞŶƵĞĨŽƌĞĐĂƐƚŝŶŐ͖ĂŶĚ
x >ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶͲͲΨϴϳ͕ϬϬϬŝŶ
&zϮϬϮϬƚŽƌĞĚƵĐĞĂƚƚƌŝƚŝŽŶĂŶĚƌĞĐƌƵŝƚŚŝŐŚͲ
ƉĞƌĨŽƌŵŝŶŐƐƚĂĨĨ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƉƉƌŽǀĞĚƚŚĞĨŽůůŽǁŝŶŐŝŶƚĞŶƚ
ůĂŶŐƵĂŐĞĨŽƌƚŚĞ>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚ͗

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚ͕ǁŚĞŶƉƌĞƉĂƌŝŶŐƚŚĞ
&ŝƐĐĂůzĞĂƌϮϬϮϭďĂƐĞďƵĚŐĞƚĂŶĚĐŽŵƉĞŶƐĂƚŝŽŶďŝůůƐ͕
ƚŚĞ>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚƐŚĂůůŝŶĐůƵĚĞŝŶƚŚĞ
ĐŽŵƉĞŶƐĂƚŝŽŶďŝůůĂϳϱй'ĞŶĞƌĂů&ƵŶĚͲĚƵĐĂƚŝŽŶ
&ƵŶĚͬϮϱйĞĚŝĐĂƚĞĚƌĞĚŝƚƐŵŝǆĨŽƌĞĂĐŚĚƵĐĂƚŝŽŶ
ĂŶĚ'ĞŶĞƌĂůůŝŶĞŝƚĞŵĂŶĚŽƚŚĞƌŝŶƐƚƌƵĐƚŝŽŶĂůůŝŶĞ
ŝƚĞŵƐĐŽŶƚĂŝŶŝŶŐ'ĞŶĞƌĂů&ƵŶĚ͕ĚƵĐĂƚŝŽŶ&ƵŶĚ͕ĂŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ͕ǁŝƚŚƚŚĞĞǆĐĞƉƚŝŽŶƚŚĂƚƚŚĞ^Ăůƚ
>ĂŬĞŽŵŵƵŶŝƚǇŽůůĞŐĞ^ĐŚŽŽůŽĨƉƉůŝĞĚ
dĞĐŚŶŽůŽŐǇůŝŶĞŝƚĞŵƐŚĂůůŝŶĐůƵĚĞϭϬϬй'ĞŶĞƌĂů
&ƵŶĚͲĚƵĐĂƚŝŽŶ&ƵŶĚ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĂůƐŽŝŶƚĞŶĚƐ
ƚŚĂƚƚŚĞ>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚƐŚĂůůŝŶĐůƵĚĞŝŶƚŚĞ
ĐŽŵƉĞŶƐĂƚŝŽŶďŝůůĨŽƌƚŚĞhƚĂŚ^ǇƐƚĞŵŽĨdĞĐŚŶŝĐĂů
ŽůůĞŐĞƐϭϬϬй'ĞŶĞƌĂů&ƵŶĚͲĚƵĐĂƚŝŽŶ&ƵŶĚ͘;^͘͘Ϯ͕
/ƚĞŵϯϬϲͿ

dŚĞ>ĞŐŝƐůĂƚƵƌĞŝŶƚĞŶĚƐƚŚĂƚƚŚĞ>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂů
ŶĂůǇƐƚƌĞƉŽƌƚƚŽƚŚĞǆĞĐƵƚŝǀĞƉƉƌŽƉƌŝĂƚŝŽŶƐ
ŽŵŵŝƚƚĞĞďĞĨŽƌĞĞĐĞŵďĞƌϮϬϭϵŽŶƉƌŽŐƌĞƐƐŵĂĚĞ
ĚƵƌŝŶŐƚŚĞϮϬϭϵ/ŶƚĞƌŝŵƚŽǁĂƌĚĂĚĚƌĞƐƐŝŶŐ'ĞŶĞƌĂů
&ƵŶĚƌĞǀĞŶƵĞŐƌŽǁƚŚƐƵƐƚĂŝŶĂďŝůŝƚǇ͘/ŶƐŽĚŽŝŶŐ͕ƚŚĞ
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚƐŚĂůůƌĞĐŽŵŵĞŶĚƚŽƚŚĞ
>ĞŐŝƐůĂƚƵƌĞ&zϮϬϮϬŽŶĞͲƚŝŵĞĂƉƉƌŽƉƌŝĂƚŝŽŶƐƚŚĂƚ
ŵŝŐŚƚďĞŝŶĐůƵĚĞĚĂƐŽŶŐŽŝŶŐŝŶ&zϮϬϮϭďĂƐĞ
ďƵĚŐĞƚƐ͘;^͘͘Ϯ͕/ƚĞŵϯϬϲͿ

>ĞŐŝƐůĂƚŝǀĞWƌŝŶƚŝŶŐ
dŚĞ>ĞŐŝƐůĂƚŝǀĞWƌŝŶƚŝŶŐKĨĨŝĐĞ;>WKͿƉƌŽǀŝĚĞƐ
ƚǇƉĞƐĞƚƚŝŶŐ͕ŐƌĂƉŚŝĐƐ͕ƉƌŝŶƚŝŶŐĂŶĚƉƵďůŝƐŚŝŶŐ
ƐĞƌǀŝĐĞƐƚŽƚŚĞ>ĞŐŝƐůĂƚƵƌĞ͕ůĞŐŝƐůĂƚŝǀĞƐƚĂĨĨŽĨĨŝĐĞƐ
ĂŶĚŽƚŚĞƌƐƚĂƚĞĂŐĞŶĐŝĞƐ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĂƐƐŝŐŶĞĚ

>WKƌĞƐƉŽŶƐŝďŝůŝƚǇĨŽƌƚŚĞ>ĞŐŝƐůĂƚŝǀĞŝůůZŽŽŵŝŶƚŚĞ
ŵŝĚͲϭϵϵϬƐ͘ƵƌŝŶŐƚŚĞϮϬϭϵ'ĞŶĞƌĂů^ĞƐƐŝŽŶ͕ƚŚĞ
>ĞŐŝƐůĂƚƵƌĞƉůĂĐĞĚ>WKƵŶĚĞƌ>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞ͗
x >ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶͲͲΨϭϬ͕ϮϬϬŝŶ
&zϮϬϮϬƚŽƌĞĚƵĐĞĂƚƚƌŝƚŝŽŶĂŶĚƌĞĐƌƵŝƚŚŝŐŚͲ
ƉĞƌĨŽƌŵŝŶŐƐƚĂĨĨ͖ĂŶĚ
x ZĞĂůůŽĐĂƚŝŽŶƚŽ>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐͲͲ;Ψϴϴϴ͕ϵϬϬͿ
ŽŶŐŽŝŶŐĨƌŽŵĂůůĨƵŶĚŝŶŐƐŽƵƌĐĞƐŝŶ&zϮϬϮϬ͕
ŝŶĐůƵĚŝŶŐ;ΨϲϮϲ͕ϱϬϬͿŽŶŐŽŝŶŐĨƌŽŵƚŚĞ'ĞŶĞƌĂů
&ƵŶĚ͕ĂŶĚ;Ψϭ͕ϴϬϬͿŽŶĞͲƚŝŵĞĨƌŽŵƚŚĞ'ĞŶĞƌĂů
&ƵŶĚ͕ƚŽƌĞĂůůŽĐĂƚĞ>ĞŐŝƐůĂƚŝǀĞWƌŝŶƚŝŶŐ͛ƐďƵĚŐĞƚ
ƚŽ>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ͘

>ĞŐŝƐůĂƚŝǀĞZĞƐĞĂƌĐŚĂŶĚ'ĞŶĞƌĂůŽƵŶƐĞů
dŚĞŵŝƐƐŝŽŶŽĨƚŚĞKĨĨŝĐĞŽĨ>ĞŐŝƐůĂƚŝǀĞZĞƐĞĂƌĐŚĂŶĚ
'ĞŶĞƌĂůŽƵŶƐĞů;>Z'ͿŝƐƚŽ͗
x ƐƐŝƐƚƚŚĞhƚĂŚ>ĞŐŝƐůĂƚƵƌĞŝŶƚŚĞĚĞǀĞůŽƉŵĞŶƚ
ŽĨƐŽƵŶĚƉƵďůŝĐƉŽůŝĐǇ͖
x ŶƐƵƌĞƚŚĞŝŶƚĞŐƌŝƚǇŽĨƚŚĞůĞŐŝƐůĂƚŝǀĞƉƌŽĐĞƐƐ͖
ĂŶĚ
x WƌĞƐĞƌǀĞƚŚĞůĞŐŝƐůĂƚŝǀĞďƌĂŶĐŚŝŶŝƚƐƉƌŽƉĞƌ
ĐŽŶƐƚŝƚƵƚŝŽŶĂůƌŽůĞŝŶƐƚĂƚĞŐŽǀĞƌŶŵĞŶƚ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
DŽĚŝĨŝĐĂƚŝŽŶƐͲͲ;Ψϭϱϳ͕ϱϬϬͿƌĞĂůůŽĐĂƚĞĚŝŶ
&zϮϬϮϬƚŽ>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ͖
x ,͘͘ϯϯϱ͕͞ƌŝŵŝŶĂůŽĚĞdĂƐŬ&ŽƌĐĞŚĂŶŐĞƐ͟ͲͲ
;ΨϰϬ͕ϬϬϬͿŽŶŐŽŝŶŐĂŶĚΨϰϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϮϬĨŽƌƐƚĂĨĨŝŶŐƚŚĞƚĂƐŬĨŽƌĐĞƚŚĂƚƐƵŶƐĞƚƐ͖
x ,͘͘ϯϴϳ͕͞ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐ
ŵĞŶĚŵĞŶƚƐ͟ͲͲ;Ψϳϱ͕ϬϬϬͿŽŶŐŽŝŶŐĂŶĚΨϳϱ͕ϬϬϬ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌƐƚĂĨĨŝŶŐǀĂƌŝŽƵƐďŽĂƌĚƐ
ĂŶĚĐŽŵŵŝƐƐŝŽŶƐƚŚĂƚƉŚĂƐĞͲŽƵƚ͖
x /ŶƚĞƌǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐͲͲ;ΨϲϳϬ͕ϬϬϬͿŽŶĞͲ
ƚŝŵĞŝŶ&zϮϬϭϵƌĞƉƵƌƉŽƐĞĚƚŽZĞĚŝƐƚƌŝĐƚŝŶŐ
ƋƵŝƉŵĞŶƚĂŶĚ^ŽĨƚǁĂƌĞ͖
x >ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶͲͲΨϮϲϬ͕ϳϬϬŝŶ
&zϮϬϮϬƚŽƌĞĚƵĐĞĂƚƚƌŝƚŝŽŶĂŶĚƌĞĐƌƵŝƚŚŝŐŚͲ
ƉĞƌĨŽƌŵŝŶŐƐƚĂĨĨ͖
x WƌŽŐƌĂŵŵĞƌͲͲΨϭϲϱ͕ϬϬϬŝŶ&zϮϬϮϬĨŽƌĂ
ƐŽĨƚǁĂƌĞĚĞǀĞůŽƉĞƌ͖
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WƌŽƉŽƐŝƚŝŽŶϰZĞĚŝƐƚƌŝĐƚŝŶŐŽŵŵŝƐƐŝŽŶͲͲ
Ψϭ͕Ϭϭϱ͕ϱϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌƉĞƌƐŽŶŶĞů͕
ŚĂƌĚǁĂƌĞ͕ƐŽĨƚǁĂƌĞ͕ƚƌĂǀĞů͕ŵĂƚĞƌŝĂůƐ͕ĂŶĚŽƚŚĞƌ
ƌĞůĂƚĞĚZĞĚŝƐƚƌŝĐƚŝŶŐŽŵŵŝƐƐŝŽŶĞǆƉĞŶƐĞƐ͖ĂŶĚ
ZĞĚŝƐƚƌŝĐƚŝŶŐƋƵŝƉŵĞŶƚĂŶĚ^ŽĨƚǁĂƌĞͲͲ
ΨϲϳϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵƌĞƉƵƌƉŽƐĞĚĨƌŽŵ
/ŶƚĞƌǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ͘


>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ
dŚĞ>ĞŐŝƐůĂƚƵƌĞĞƐƚĂďůŝƐŚĞĚƚŚĞ>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ
ůŝŶĞŝƚĞŵƚŽĐĞŶƚƌĂůůǇĂĐĐŽƵŶƚĨŽƌĐĞƌƚĂŝŶƐŚĂƌĞĚ
ĞŶƚĞƌƉƌŝƐĞͲůĞǀĞůŽǀĞƌŚĞĂĚĞǆƉĞŶƐĞƐĂŵŽŶŐ
ůĞŐŝƐůĂƚŝǀĞŽƌŐĂŶŝǌĂƚŝŽŶƐ͘dŚĞ>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ
DĂŶĂŐĞŵĞŶƚŽƵŶĐŝůŵĂŶĂŐĞƐƚŚĞƐĞĞǆƉĞŶƐĞƐ͕
ǁŚŝĐŚŵĂǇŝŶĐůƵĚĞŚƵŵĂŶƌĞƐŽƵƌĐĞƐ͕ŵĞŵďĞƌƐŚŝƉ
ŽƌŐĂŶŝǌĂƚŝŽŶĚƵĞƐ͕ĞƚŚŝĐƐĐŽŵŵŝƐƐŝŽŶĐŽƐƚƐ͕ƚƌĂǀĞů͕
ĂŶĚŽƚŚĞƌĐŚĂƌŐĞƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨĞŶƐĞZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚ
DŽĚŝĨŝĐĂƚŝŽŶƐͲͲΨϭϱϳ͕ϱϬϬƌĞĂůůŽĐĂƚĞĚŝŶ&zϮϬϮϬ
ĨƌŽŵ>ĞŐŝƐůĂƚŝǀĞZĞƐĞĂƌĐŚĂŶĚ'ĞŶĞƌĂůŽƵŶƐĞů͖
x ƚŚŝĐƐŽŵŵŝƐƐŝŽŶƐͲͲΨϰ͕ϬϬϬŝŶ&zϮϬϮϬĨŽƌ
ŝŶĐƌĞĂƐĞĚĐŽŵƉĞŶƐĂƚŝŽŶŽĨƚŚĞ>ĞŐŝƐůĂƚŝǀĞ
ƌĂŶĐŚƚŚŝĐƐŽŵŵŝƐƐŝŽŶĚŝƌĞĐƚŽƌ͖
x /ŶƚĞƌƐƚĂƚĞŽŵƉĂĐƚĨŽƌĚƵĐĂƚŝŽŶͲͲΨϭϳ͕ϬϬϬŝŶ
&zϮϬϮϬƌĞĂůůŽĐĂƚĞĚĨƌŽŵ>ĞŐŝƐůĂƚŝǀĞ^ƵƉƉŽƌƚ͖
x >ĞŐŝƐůĂƚŝǀĞ,ƵŵĂŶZĞƐŽƵƌĐĞƐ^ƚĂĨĨͲͲΨϲϱ͕ϬϬϬ
ŽŶĞͲƚŝŵĞŝŶ&zϮϬϭϵĂŶĚΨϴϬ͕ϬϬϬŽŶŐŽŝŶŐŝŶ
&zϮϬϮϬƚŽŚŝƌĞĂŚƵŵĂŶƌĞƐŽƵƌĐĞƐŐĞŶĞƌĂůŝƐƚ͖
x >ĞŐŝƐůĂƚŝǀĞWƌŝŶƚŝŶŐZĞĂůůŽĐĂƚŝŽŶƚŽ>ĞŐŝƐůĂƚŝǀĞ
^ĞƌǀŝĐĞƐͲͲΨϴϴϴ͕ϵϬϬŽŶŐŽŝŶŐĨƌŽŵĂůůĨƵŶĚŝŶŐ
ƐŽƵƌĐĞƐŝŶ&zϮϬϮϬ͕ŝŶĐůƵĚŝŶŐΨϲϮϲ͕ϱϬϬŽŶŐŽŝŶŐ
ĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚ͕ĂŶĚΨϭ͕ϴϬϬŽŶĞͲƚŝŵĞ
ĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚ͕ƚŽƌĞĂůůŽĐĂƚĞ>ĞŐŝƐůĂƚŝǀĞ
WƌŝŶƚŝŶŐ͛ƐďƵĚŐĞƚƚŽ>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ͖
x >ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶͲͲΨϵ͕ϰϬϬŝŶ
&zϮϬϮϬƚŽƌĞĚƵĐĞĂƚƚƌŝƚŝŽŶĂŶĚƌĞĐƌƵŝƚŚŝŐŚͲ
ƉĞƌĨŽƌŵŝŶŐƐƚĂĨĨ͖
x >ŽŶŐͲdĞƌŵWůĂŶŶŝŶŐͲͲΨϯϱϬ͕ϬϬϬŝŶ&zϮϬϮϬĨŽƌ
ůŽŶŐͲƚĞƌŵƉůĂŶŶŝŶŐĐŽƐƚƐ͖
x DĞŵďĞƌƐŚŝƉŶŶƵĂůƵĞƐͲͲΨϮϯ͕ϬϬϬŝŶ&zϮϬϮϬ
ĨŽƌŝŶĐƌĞĂƐĞƐŝŶĚƵĞƐƚŽƚŚĞŽƵŶĐŝůŽĨ^ƚĂƚĞ
'ŽǀĞƌŶŵĞŶƚƐ͕EĂƚŝŽŶĂůŽŶĨĞƌĞŶĐĞŽĨ^ƚĂƚĞ
>ĞŐŝƐůĂƚƵƌĞƐ͕ĂŶĚhŶŝĨŽƌŵ>ĂǁŽŵŵŝƐƐŝŽŶ͖
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x

x

DŽďŝůĞWŚŽŶĞZĞƉůĂĐĞŵĞŶƚͲͲΨϭϳ͕ϱϬϬŝŶ
&zϮϬϮϬĨŽƌďŝĞŶŶŝĂůƌĞƉůĂĐĞŵĞŶƚŽĨůĞŐŝƐůĂƚŝǀĞ
ďƌĂŶĐŚŵŽďŝůĞƉŚŽŶĞƐ͖
WƵďůŝĐ>ĂŶĚƐ/ƐƐƵĞƐͲͲΨϳϲϬ͕ϬϬϬŽŶĞͲƚŝŵĞŝŶ
&zϮϬϭϵĂŶĚΨϭ͘ϱŵŝůůŝŽŶŽŶĞͲƚŝŵĞŝŶ&zϮϬϮϬĨŽƌ
ĨƵŶĚŝŶŐƉƵďůŝĐůĂŶĚƐŝƐƐƵĞƐ͖ĂŶĚ
hƚĂŚ^ƚĂƚĞĂƉŝƚŽůWĞƌƐŽŶŶĞůĂŶĚZĞŶŽǀĂƚŝŽŶͲͲ
;ΨϮ͘ϬŵŝůůŝŽŶͿŝŶ&zϮϬϮϬƌĞĂůůŽĐĂƚĞĚƚŽƚŚĞhƚĂŚ
,ŝŐŚǁĂǇWĂƚƌŽůĨŽƌŝŶĐƌĞĂƐĞĚƐĞĐƵƌŝƚǇĂƚƚŚĞ
ĂƉŝƚŽů͘


>ĞŐŝƐůĂƚŝǀĞ^ƵƉƉŽƌƚ
dŚĞ>ĞŐŝƐůĂƚƵƌĞĞƐƚĂďůŝƐŚĞĚƚŚĞ>ĞŐŝƐůĂƚŝǀĞ^ƵƉƉŽƌƚ
ůŝŶĞŝƚĞŵƚŽĐĞŶƚƌĂůůǇĂĐĐŽƵŶƚĨŽƌĐĞƌƚĂŝŶƐŚĂƌĞĚ
ĞŶƚĞƌƉƌŝƐĞͲůĞǀĞůŽǀĞƌŚĞĂĚĞǆƉĞŶƐĞƐĂŵŽŶŐ
ůĞŐŝƐůĂƚŝǀĞŽƌŐĂŶŝǌĂƚŝŽŶƐ͘^ƵĐŚĞǆƉĞŶƐĞƐŵĂǇŝŶĐůƵĚĞ
ŝŶĨŽƌŵĂƚŝŽŶƚĞĐŚŶŽůŽŐǇĂŶĚŽƚŚĞƌĐŽƐƚƐ͘

dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂĚĞƚŚĞĨŽůůŽǁŝŶŐďƵĚŐĞƚĐŚĂŶŐĞƐ͗
x /ŶƚĞƌƐƚĂƚĞŽŵƉĂĐƚĨŽƌĚƵĐĂƚŝŽŶͲͲ;Ψϭϳ͕ϬϬϬͿŝŶ
&zϮϬϮϬƌĞĂůůŽĐĂƚĞĚƚŽ>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ͖ĂŶĚ
x ^͘͘ϭϱϰ͕͞hƚĂŚŽŵŵƵŶŝĐĂƚŝŽŶƐƵƚŚŽƌŝƚǇ
ŵĞŶĚŵĞŶƚƐ͟ͲͲΨϭ͕ϰϬϬŝŶ&zϮϬϮϬƚŽƉĂǇ
ŝŶĐƌĞĂƐĞĚƉŚŽŶĞůŝŶĞĐŚĂƌŐĞƐ͘
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 ǆĞĐƵƚŝǀĞƉƉƌŽƉƌŝĂƚŝŽŶƐŽŵŵŝƚƚĞĞ
WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞdĂďůĞ

 ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ





















WĞƌĨŽƌŵĂŶĐĞDĞĂƐƵƌĞEĂŵĞ

ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ
^ƚĞǁĂƌĚƐŚŝƉƉůĂŶĨŽƌĂƐĂĨĞ͕ƐƵƐƚĂŝŶĂďůĞĞŶǀŝƌŽŶŵĞŶƚƚŚƌŽƵŐŚKΘDĂŶĚŝŵƉƌŽǀĞŵĞŶƚƐ
WƌŽǀŝƐŝŽŶŽĨŚŝŐŚƋƵĂůŝƚǇƚŽƵƌƐ͕ŝŶĨŽƌŵĂƚŝŽŶ͕ĂŶĚĞĚƵĐĂƚŝŽŶ;ĂŶŶƵĂůƐƚƵĚĞŶƚǀŝƐŝƚŽƌƐͿ
WƌŽǀŝƐŝŽŶŽĨŚŝŐŚƋƵĂůŝƚǇƚŽƵƌƐ͕ŝŶĨŽƌŵĂƚŝŽŶ͕ĂŶĚĞĚƵĐĂƚŝŽŶ;ĂŶŶƵĂůƚŽƚĂůǀŝƐŝƚŽƌƐͿ
'ŽǀĞƌŶŵĞŶƚŵĞĞƚŝŶŐƐ͕ĨƌĞĞƐƉĞĞĐŚĂĐƚŝǀŝƚŝĞƐ͕ĂŶĚƉƵďůŝĐĞǀĞŶƚƐ;ĂŶŶƵĂůĞǀĞŶƚƐͿ
ǆŚŝďŝƚĂŶĚĐƵƌĂƚŽƌŝĂůƐĞƌǀŝĐĞƐŽŶĂƉŝƚŽů,ŝůů;ŶƵŵďĞƌŽĨŝƚĞŵƐͿ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ'ĞŶĞƌĂů
dŽƚĂůĂƵĚŝƚƐĐŽŵƉůĞƚĞĚĞĂĐŚǇĞĂƌ
ŐĞŶĐǇƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐŝŵƉůĞŵĞŶƚĞĚ
>ĞŐŝƐůĂƚŝǀĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐŝŵƉůĞŵĞŶƚĞĚ
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚ
KŶͲƚĂƌŐĞƚƌĞǀĞŶƵĞĞƐƚŝŵĂƚĞƐ;ĂĐĐƵƌĂĐǇϭϴŵŽŶƚŚƐŽƵƚͿ
KŶͲƚĂƌŐĞƚƌĞǀĞŶƵĞĞƐƚŝŵĂƚĞƐ;ĂĐĐƵƌĂĐǇϰŵŽŶƚŚƐŽƵƚͿ
ŽƌƌĞĐƚĂƉƉƌŽƉƌŝĂƚŝŽŶƐďŝůůƐ
hŶƌĞǀŝƐĞĚĨŝƐĐĂůŶŽƚĞƐ
dŝŵĞůǇĨŝƐĐĂůŶŽƚĞƐ
dŝŵĞůǇƉĞƌĨŽƌŵĂŶĐĞŶŽƚĞƐ
>ĞŐŝƐůĂƚŝǀĞZĞƐĞĂƌĐŚĂŶĚ'ĞŶĞƌĂůŽƵŶƐĞů
ĞǀĞůŽƉĂŶĚƌĞƉŽƌƚƉĞƌĨŽƌŵĂŶĐĞŵĞĂƐƵƌĞƐďǇKĐƚŽďĞƌϯϭ͕ϮϬϭϵ
hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
WĞƌƐŽŶŶĞůƌĞĂĚŝŶĞƐƐ;ƉĞƌĐĞŶƚŽĨĂƐƐŝŐŶĞĚƐƚƌĞŶŐƚŚͿ
/ŶĚŝǀŝĚƵĂůƚƌĂŝŶŝŶŐƌĞĂĚŝŶĞƐƐ;ƉĞƌĐĞŶƚŽĨDŝůŝƚĂƌǇKĐĐƵƉĂƚŝŽŶĂů^ƉĞĐŝĂůƚǇƋƵĂůŝĨŝĐĂƚŝŽŶͿ
ŽůůĞĐƚŝǀĞƵŶŝƚƚƌĂŝŶŝŶŐƌĞĂĚŝŶĞƐƐ;ĨƵůĨŝůůŵĞŶƚŽĨĞǀĞƌǇŵŝƐƐŝŽŶͿ
ƚƚĞŶĚĂŶĐĞĂƚĂŶŶƵĂůƚƌĂŝŶŝŶŐĨŽƌƵŶŝƚƐŝŶzĞĂƌƐϯĂŶĚϰŽĨ^ƵƐƚĂŝŶŵĞŶƚZĞĂĚŝŶĞƐƐDŽĚĞů
/ŶƐƚĂůůĂƚŝŽŶƌĞĂĚŝŶĞƐƐ;ŝŶƐƚĂůůĂƚŝŽŶƐƚĂƚƵƐƌĞƉŽƌƚĨŽƌĞĂĐŚĨĂĐŝůŝƚǇͿ
DŽƌĂůĞ͕tĞůĨĂƌĞ͕ĂŶĚZĞĐƌĞĂƚŝŽŶ&ƵŶĚ
^ƵƐƚĂŝŶĂďŝůŝƚǇ
ŶŚĂŶĐĞĚŵŽƌĂůĞ;йƉŽƐŝƚŝǀĞĨĞĞĚďĂĐŬͿ
sĞƚĞƌĂŶƐΖĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ
sĞƚĞƌĂŶƐΖĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ
ĂƌŶĞĚďĞŶĞĨŝƚƐƌĞĐĞŝǀĞĚďǇǀĞƚĞƌĂŶƐŝŶhƚĂŚ
hƚĂŚǀĞƚĞƌĂŶƐĞŵƉůŽǇĞĚŝŶƚŚĞhƚĂŚǁŽƌŬĨŽƌĐĞ;ƵŶĞŵƉůŽǇŵĞŶƚƌĂƚĞͿ
ƵƌƌĞŶƚĐŽŶĨůŝĐƚǀĞƚĞƌĂŶƐĐŽŶŶĞĐƚĞĚƚŽĂƉƉƌŽƉƌŝĂƚĞƐĞƌǀŝĐĞƐ
ƵƌŝĂůďĞŶĞĨŝƚƐǁŝƚŚĚŝŐŶŝƚǇ͕ĐŽŵƉĂƐƐŝŽŶ͕ĂŶĚƌĞƐƉĞĐƚ;йƉŽƐŝƚŝǀĞĨĞĞĚďĂĐŬͿ
/ĚĞŶƚŝĨǇ͕ƉůĂŶ͕ĂŶĚĂĚǀŝƐĞŽŶŵŝůŝƚĂƌǇŵŝƐƐŝŽŶǁŽƌŬůŽĂĚŽƉƉŽƌƚƵŶŝƚŝĞƐ
sĞƚĞƌĂŶƐΖEƵƌƐŝŶŐ,ŽŵĞ&ƵŶĚ
KĐĐƵƉĂŶĐǇƌĂƚĞ;ĂǀĞƌĂŐĞͿ
ŽŵƉůŝĂŶĐĞǁŝƚŚĂůůĨĞĚĞƌĂůĂŶĚƐƚĂƚĞƌĞŐƵůĂƚŝŽŶƐ
ĞƐƚŝŶĐůĂƐƐƌĂƚŝŶŐŝŶĂůůŶĂƚŝŽŶĂůĐƵƐƚŽŵĞƌƐĂƚŝƐĨĂĐƚŝŽŶƐƵƌǀĞǇƐ
ĞǀŝĂƚŝŽŶƐŝŶŽƉĞƌĂƚŝŽŶƐ͕ƐĂĨĞƚǇ͕ŽƌƉĂǇŵĞŶƚƐĂĚĚƌĞƐƐĞĚǁŝƚŚŝŶƐƉĞĐŝĨŝĞĚƚŝŵĞƐ

dĂƌŐĞƚ

ŝůů

/ƚĞŵη

ϭϬϬǇĞĂƌůŝĨĞ
ϱϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ϰ͕ϬϬϬ
ϵ͕ϬϬϬ

,͘͘ϳ
,͘͘ϳ
,͘͘ϳ
,͘͘ϳ
,͘͘ϳ

ϭϱ
ϭϱ
ϭϱ
ϭϱ
ϭϱ

ϭϴ
ϵϴй
ϭϬϬй

,͘͘ϳ
,͘͘ϳ
,͘͘ϳ

Ϯϭ
Ϯϭ
Ϯϭ

ϵϮй
ϵϴй
ϵϵй
ϵϵ͘ϱй
ϵϱй
ϴϱй

,͘͘ϳ
,͘͘ϳ
,͘͘ϳ
,͘͘ϳ
,͘͘ϳ
,͘͘ϳ

ϮϬ
ϮϬ
ϮϬ
ϮϬ
ϮϬ
ϮϬ

,͘͘ϳ

ϭϵ

ϭϬϬй
ϵϬй
ϭϬϬй
ϴϬй
ĂƚĞŐŽƌǇϮŽƌŚŝŐŚĞƌ

,͘͘ϳ
,͘͘ϳ
,͘͘ϳ
,͘͘ϳ
,͘͘ϳ

Ϯϰ
Ϯϰ
Ϯϰ
Ϯϰ
Ϯϰ

/ŶĐŽŵĞхсĞǆƉĞŶƐĞƐ
ϳϬй

,͘͘ϳ
,͘͘ϳ

Ϯϳ
Ϯϳ

ϱйĂŶŶƵĂůŐƌŽǁƚŚ
фс^ƚĂƚĞǁŝĚĞƌĂƚĞ
ϭϬйĂŶŶƵĂůŐƌŽǁƚŚ
ϵϱй
ϵϱй

,͘͘ϳ
,͘͘ϳ
,͘͘ϳ
,͘͘ϳ
,͘͘ϳ

Ϯϱ
Ϯϱ
Ϯϱ
Ϯϱ
Ϯϱ

ϵϱй
ϵϱй
ϴϬй
ϵϱй

,͘͘ϳ
,͘͘ϳ
,͘͘ϳ
,͘͘ϳ

Ϯϴ
Ϯϴ
Ϯϴ
Ϯϴ











Office of the Legislative Fiscal Analyst

10-9

Executive Appropriations

Budget of the State of Utah

 ǆĞĐƵƚŝǀĞƉƉƌŽƉƌŝĂƚŝŽŶƐŽŵŵŝƚƚĞĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ





&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶŽĨsĞƚĞƌĂŶƐƚŽDĞŵŽƌŝĂůƐ^ƵƉƉ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϳ͕Ϯϱϯ͕ϮϬϬ
ϯ͕ϯϴϴ͕ϯϬϬ
ϭϬϴ͕ϴϲϴ͕ϴϬϬ
ϳϯ͕ϬϬϬ
Ϯ͕ϳϮϳ͕ϬϬϬ
ϯϭ͕ϭϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭϭϬ͕ϵϮϵ͕ϬϬϬ
;ϭϬϭ͕ϳϬϬͿ
;ϭϴϬ͕ϬϬϬͿ
;ϯϭ͕ϭϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰϳ͕Ϯϱϯ͕ϮϬϬ
ϭϭϰ͕ϯϭϳ͕ϯϬϬ
ϭϬϴ͕ϴϲϴ͕ϴϬϬ
;Ϯϴ͕ϳϬϬͿ
Ϯ͕ϱϰϳ͕ϬϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰϳ͕ϰϬϳ͕ϯϬϬ
ϭϬ͕ϯϬϯ͕ϯϬϬ
ϵϵ͕ϯϲϮ͕ϵϬϬ
ϳϮ͕ϳϬϬ
Ϯ͕ϱϱϯ͕ϱϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭϱϰ͕ϭϬϬ
;ϭϬϰ͕Ϭϭϰ͕ϬϬϬͿ
;ϵ͕ϱϬϱ͕ϵϬϬͿ
ϭϬϭ͕ϰϬϬ
ϲ͕ϱϬϬ

ϭϳ͕ϰϰϰ͕ϱϬϬ
;ϭϳ͕ϮϴϮ͕ϴϬϬͿ
ΨϭϲϮ͕ϱϬϯ͕ϭϬϬ

ϰ͕Ϭϱϳ͕ϯϬϬ
;ϰ͕ϬϲϮ͕ϵϬϬͿ
ΨϭϭϬ͕ϲϭϬ͕ϲϬϬ

Ϯϭ͕ϱϬϭ͕ϴϬϬ
;Ϯϭ͕ϯϰϱ͕ϳϬϬͿ
ΨϮϳϯ͕ϭϭϯ͕ϳϬϬ

ϭϮ͕ϱϬϬ
Ϯϭ͕ϯϰϱ͕ϳϬϬ
;Ϯϭ͕ϭϵϴ͕ϱϬϬͿ
Ψϭϱϵ͕ϴϱϵ͕ϰϬϬ

ϭϮ͕ϱϬϬ
;ϭϱϲ͕ϭϬϬͿ
ϭϰϳ͕ϮϬϬ
;Ψϭϭϯ͕Ϯϱϰ͕ϯϬϬͿ

ϱ͕ϯϭϭ͕ϭϬϬ
ϯϰ͕ϵϳϵ͕ϲϬϬ
ϳϲ͕ϭϬϯ͕ϱϬϬ
ϰϲ͕ϭϬϴ͕ϵϬϬ
ΨϭϲϮ͕ϱϬϯ͕ϭϬϬ

ϭϭϬ͕Ϭϯϵ͕ϬϬϬ
ϲϬϱ͕ϵϬϬ
;Ϯϳϱ͕ϵϬϬͿ
Ϯϰϭ͕ϲϬϬ
ΨϭϭϬ͕ϲϭϬ͕ϲϬϬ

ϭϭϱ͕ϯϱϬ͕ϭϬϬ
ϯϱ͕ϱϴϱ͕ϱϬϬ
ϳϱ͕ϴϮϳ͕ϲϬϬ
ϰϲ͕ϯϱϬ͕ϱϬϬ
ΨϮϳϯ͕ϭϭϯ͕ϳϬϬ

ϲ͕ϯϵϭ͕ϮϬϬ
ϯϱ͕Ϭϵϲ͕ϭϬϬ
ϳϮ͕ϰϵϵ͕ϴϬϬ
ϰϱ͕ϴϳϮ͕ϯϬϬ
Ψϭϱϵ͕ϴϱϵ͕ϰϬϬ

;ϭϬϴ͕ϵϱϴ͕ϵϬϬͿ
;ϰϴϵ͕ϰϬϬͿ
;ϯ͕ϯϮϳ͕ϴϬϬͿ
;ϰϳϴ͕ϮϬϬͿ
;Ψϭϭϯ͕Ϯϱϰ͕ϯϬϬͿ

ϰϰϳ͘Ϯ

ϰϱϬ͘ϳ

 ŐĞŶĐŝĞƐ
ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ

 >ĞŐŝƐůĂƚƵƌĞ



hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϰϰϭ͘ϱ

ϱ͘ϳ

ϯ͘ϱ
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 ǆĞĐƵƚŝǀĞƉƉƌŽƉƌŝĂƚŝŽŶƐŽŵŵŝƚƚĞĞ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ


dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ

ΨϬ

Ψϵ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵ͕ϱϬϬ
ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϵ͕ϱϬϬ

ΨϬ

ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
ϵ͕ϱϬϬ
Ψϭ͕ϬϬϵ͕ϱϬϬ

ϵ͕ϱϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

ŐĞŶĐŝĞƐ

 hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ


ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ
dŽƚĂů

ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ
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Budget of the State of Utah

 ŐĞŶĐǇdĂďůĞ͗ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ



ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰ͕ϲϭϳ͕ϮϬϬ
ϰ͕ϭϬϬ
ϱϮϴ͕ϭϬϬ
ϲϳϲ͕ϯϬϬ
;ϱϭϰ͕ϲϬϬͿ
Ψϱ͕ϯϭϭ͕ϭϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϭϭϬ͕Ϭϳϲ͕ϴϬϬ
;ϴ͕ϭϬϬͿ
ϯϱϰ͕ϬϬϬ
;ϯϴϯ͕ϳϬϬͿ
ΨϭϭϬ͕Ϭϯϵ͕ϬϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϰ͕ϲϭϳ͕ϮϬϬ
ϭϭϬ͕ϬϴϬ͕ϵϬϬ
ϱϮϬ͕ϬϬϬ
ϭ͕ϬϯϬ͕ϯϬϬ
;ϴϵϴ͕ϯϬϬͿ
Ψϭϭϱ͕ϯϱϬ͕ϭϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϰ͕ϲϰϭ͕ϬϬϬ
ϭ͕ϭϬϰ͕ϭϬϬ
ϰϵϴ͕ϵϬϬ
ϴϵϴ͕ϯϬϬ
;ϳϱϭ͕ϭϬϬͿ
Ψϲ͕ϯϵϭ͕ϮϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
Ϯϯ͕ϴϬϬ
;ϭϬϴ͕ϵϳϲ͕ϴϬϬͿ
;Ϯϭ͕ϭϬϬͿ
;ϭϯϮ͕ϬϬϬͿ
ϭϰϳ͕ϮϬϬ
;ΨϭϬϴ͕ϵϱϴ͕ϵϬϬͿ

ϭϭϬ͕Ϭϰϯ͕ϱϬϬ
;ϰ͕ϱϬϬͿ
ΨϭϭϬ͕Ϭϯϵ͕ϬϬϬ

ϭϭϰ͕ϲϵϴ͕ϭϬϬ
ϲϱϮ͕ϬϬϬ
Ψϭϭϱ͕ϯϱϬ͕ϭϬϬ

ϱ͕ϳϰϱ͕ϭϬϬ
ϲϰϲ͕ϭϬϬ
Ψϲ͕ϯϵϭ͕ϮϬϬ

;ϭϬϴ͕ϵϱϯ͕ϬϬϬͿ
;ϱ͕ϵϬϬͿ
;ΨϭϬϴ͕ϵϱϴ͕ϵϬϬͿ

ϭϮ͘Ϯ

ϭϮ͘ϳ

 >ŝŶĞ/ƚĞŵƐ
ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ

 ^ƚĂƚĞĂƉŝƚŽů&ƵŶĚ
dŽƚĂů

ϰ͕ϲϱϰ͕ϲϬϬ
ϲϱϲ͕ϱϬϬ
Ψϱ͕ϯϭϭ͕ϭϬϬ


ƵĚŐĞƚĞĚ&d

ϭϭ͘ϳ

Ϭ͘ϱ

Ϭ͘ϱ
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 ŐĞŶĐǇdĂďůĞ͗>ĞŐŝƐůĂƚƵƌĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ



ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϮ͕ϭϬϬ͕ϯϬϬ
Ϯ͕ϲϭϵ͕ϴϬϬ
Ϯϱϵ͕ϱϬϬ
ϭϭ͕ϴϲϬ͕ϲϬϬ
;ϭϭ͕ϴϲϬ͕ϲϬϬͿ
Ψϯϰ͕ϵϳϵ͕ϲϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
ϵϱϱ͕ϵϬϬ
ϭ͕Ϭϯϲ͕ϴϬϬ
;ϭ͕ϯϴϲ͕ϴϬϬͿ
ΨϲϬϱ͕ϵϬϬ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯϮ͕ϭϬϬ͕ϯϬϬ
ϯ͕ϱϳϱ͕ϳϬϬ
Ϯϱϵ͕ϱϬϬ
ϭϮ͕ϴϵϳ͕ϰϬϬ
;ϭϯ͕Ϯϰϳ͕ϰϬϬͿ
Ψϯϱ͕ϱϴϱ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯϮ͕Ϭϭϰ͕ϴϬϬ
Ϯ͕ϴϭϴ͕ϵϬϬ
ϮϲϮ͕ϰϬϬ
ϭϯ͕Ϯϰϳ͕ϰϬϬ
;ϭϯ͕Ϯϰϳ͕ϰϬϬͿ
Ψϯϱ͕Ϭϵϲ͕ϭϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
;ϴϱ͕ϱϬϬͿ
;ϳϱϲ͕ϴϬϬͿ
Ϯ͕ϵϬϬ
ϯϱϬ͕ϬϬϬ

ϯ͕Ϯϱϱ͕ϴϬϬ
ϱ͕ϰϮϯ͕ϰϬϬ

ϭϯϯ͕ϳϬϬ
ϭϴϮ͕ϳϬϬ
;ϴϳϬ͕ϵϬϬͿ
ϭ͕ϰϳϰ͕ϴϬϬ
ϭϱϵ͕ϮϬϬ
ϯϴϳ͕ϳϬϬ
ϵ͕ϲϬϬ
;ϭ͕ϵϲϲ͕ϮϬϬͿ
;Ψϰϴϵ͕ϰϬϬͿ

;Ψϰϴϵ͕ϰϬϬͿ

 >ŝŶĞ/ƚĞŵƐ
^ĞŶĂƚĞ

 ,ŽƵƐĞŽĨZĞƉƌĞƐĞŶƚĂƚŝǀĞƐ
>ĞŐŝƐůĂƚŝǀĞWƌŝŶƚŝŶŐ

 >ĞŐŝƐůĂƚŝǀĞZĞƐĞĂƌĐŚĂŶĚ'ĞŶĞƌĂůŽƵŶƐĞů




>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚ
>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ'ĞŶĞƌĂů
>ĞŐŝƐůĂƚŝǀĞ^ƵƉƉŽƌƚ
>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ
dŽƚĂů
ƵĚŐĞƚĞĚ&d

ϯ͕Ϭϳϭ͕ϯϬϬ
ϱ͕ϭϴϴ͕ϲϬϬ
ϴϳϬ͕ϵϬϬ
ϭϮ͕ϭϭϬ͕ϮϬϬ
ϯ͕ϱϰϴ͕ϲϬϬ
ϰ͕ϰϴϲ͕ϳϬϬ
ϰϬϯ͕ϲϬϬ
ϱ͕Ϯϵϵ͕ϳϬϬ
Ψϯϰ͕ϵϳϵ͕ϲϬϬ
ϭϱϱ͘ϭ

ϱϬ͕ϴϬϬ
ϱϮ͕ϭϬϬ

ϴϮϱ͕ϬϬϬ
ΨϲϬϱ͕ϵϬϬ

ϯ͕ϭϮϮ͕ϭϬϬ
ϱ͕ϮϰϬ͕ϳϬϬ
ϴϳϬ͕ϵϬϬ
ϭϭ͕ϳϲϬ͕ϮϬϬ
ϯ͕ϱϳϲ͕ϲϬϬ
ϰ͕ϰϴϲ͕ϳϬϬ
ϰϬϯ͕ϲϬϬ
ϲ͕ϭϮϰ͕ϳϬϬ
Ψϯϱ͕ϱϴϱ͕ϱϬϬ

ϭϯ͕Ϯϯϱ͕ϬϬϬ
ϯ͕ϳϯϱ͕ϴϬϬ
ϰ͕ϴϳϰ͕ϰϬϬ
ϰϭϯ͕ϮϬϬ
ϰ͕ϭϱϴ͕ϱϬϬ
Ψϯϱ͕Ϭϵϲ͕ϭϬϬ

;ϯ͘ϮͿ

ϭϱϮ͘Ϭ

ϭϱϱ͘Ϭ

;ϯϱϬ͕ϬϬϬͿ
Ϯϴ͕ϬϬϬ

ϯ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ

 &ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ

 ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳ͕ϭϲϴ͕ϱϬϬ
;ϯϯϴ͕ϯϬϬͿ
ϲϳ͕ϲϰϵ͕ϵϬϬ
ϲϵ͕ϱϬϬ
ϭ͕ϱϱϯ͕ϵϬϬ
ϭϭϳ͕ϵϬϬ
;ϭϭϳ͕ϵϬϬͿ
Ψϳϲ͕ϭϬϯ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

;ϯϬϴ͕ϯϬϬͿ
ϭϭϰ͕ϱϬϬ
;ϴϮ͕ϭϬϬͿ
;ΨϮϳϱ͕ϵϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϳ͕ϭϲϴ͕ϱϬϬ
;ϯϯϴ͕ϯϬϬͿ
ϲϳ͕ϲϰϵ͕ϵϬϬ
ϲϵ͕ϱϬϬ
ϭ͕Ϯϰϱ͕ϲϬϬ
ϮϯϮ͕ϰϬϬ
;ϮϬϬ͕ϬϬϬͿ
Ψϳϱ͕ϴϮϳ͕ϲϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϳ͕Ϯϳϭ͕ϬϬϬ
ϱ͕ϲϳϯ͕ϱϬϬ
ϱϴ͕ϮϯϮ͕ϲϬϬ
ϲϵ͕ϬϬϬ
ϭ͕Ϯϱϯ͕ϳϬϬ
ϮϬϬ͕ϬϬϬ
;ϮϬϬ͕ϬϬϬͿ
ΨϳϮ͕ϰϵϵ͕ϴϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭϬϮ͕ϱϬϬ
ϲ͕Ϭϭϭ͕ϴϬϬ
;ϵ͕ϰϭϳ͕ϯϬϬͿ
;ϱϬϬͿ
ϴ͕ϭϬϬ
;ϯϮ͕ϰϬϬͿ

ϲϯ͕ϳϬϬ
;ϯϯϵ͕ϲϬϬͿ
;ΨϮϳϱ͕ϵϬϬͿ

ϳϰ͕ϲϱϴ͕ϵϬϬ
ϭ͕ϭϲϴ͕ϳϬϬ
Ψϳϱ͕ϴϮϳ͕ϲϬϬ

ϳϭ͕Ϯϵϭ͕ϮϬϬ
ϭ͕ϮϬϴ͕ϲϬϬ
ΨϳϮ͕ϰϵϵ͕ϴϬϬ

;ϯ͕ϯϲϳ͕ϳϬϬͿ
ϯϵ͕ϵϬϬ
;Ψϯ͕ϯϮϳ͕ϴϬϬͿ

Ϯϱϰ͘ϭ

Ϯϱϰ͘ϭ

;Ψϯ͕ϯϮϳ͕ϴϬϬͿ

 >ŝŶĞ/ƚĞŵƐ
hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ

 EĂƚŝŽŶĂů'ƵĂƌĚDtZ&ƵŶĚ
dŽƚĂů



ƵĚŐĞƚĞĚ&d

ϳϰ͕ϱϵϱ͕ϮϬϬ
ϭ͕ϱϬϴ͕ϯϬϬ
Ψϳϲ͕ϭϬϯ͕ϱϬϬ
Ϯϰϴ͘ϰ

ϱ͘ϳ

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

 >ŝŶĞ/ƚĞŵƐ
tĞƐƚdƌĂǀĞƌƐĞ^ĞŶƚŝŶĞů>ĂŶĚƐĐĂƉĞ&ƵŶĚ

 dŽƚĂů
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 ŐĞŶĐǇdĂďůĞ͗sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚŝŶĐůƵĚŝŶŐǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ





&ĞĚĞƌĂů&ƵŶĚƐ
&ĞĚĞƌĂů&ƵŶĚƐ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞ
/ŶƚĞƌĞƐƚ/ŶĐŽŵĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶŽĨsĞƚĞƌĂŶƐƚŽDĞŵŽƌŝĂůƐ^ƵƉƉ
ĞŐŝŶŶŝŶŐEŽŶůĂƉƐŝŶŐ
ůŽƐŝŶŐEŽŶůĂƉƐŝŶŐ
dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕ϯϲϳ͕ϮϬϬ
ϭ͕ϭϬϮ͕ϳϬϬ
ϰϭ͕Ϯϭϴ͕ϵϬϬ
ϯ͕ϱϬϬ
ϯϴϱ͕ϱϬϬ
ϯϭ͕ϭϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů
;ϭϬϯ͕ϳϬϬͿ
;ϭϬϭ͕ϳϬϬͿ
ϭϯϲ͕ϰϬϬ
;ϯϭ͕ϭϬϬͿ

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϯ͕ϯϲϳ͕ϮϬϬ
ϵϵϵ͕ϬϬϬ
ϰϭ͕Ϯϭϴ͕ϵϬϬ
;ϵϴ͕ϮϬϬͿ
ϱϮϭ͕ϵϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϯ͕ϰϴϬ͕ϱϬϬ
ϳϬϲ͕ϴϬϬ
ϰϭ͕ϭϯϬ͕ϯϬϬ
ϯ͕ϳϬϬ
ϱϯϴ͕ϱϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ
ϭϭϯ͕ϯϬϬ
;ϮϵϮ͕ϮϬϬͿ
;ϴϴ͕ϲϬϬͿ
ϭϬϭ͕ϵϬϬ
ϭϲ͕ϲϬϬ
ϭϮ͕ϱϬϬ
;ϯϰϭ͕ϳϬϬͿ

ϰ͕ϳϴϵ͕ϳϬϬ
;ϰ͕ϳϴϵ͕ϳϬϬͿ
Ψϰϲ͕ϭϬϴ͕ϵϬϬ

Ϯ͕ϱϱϮ͕ϬϬϬ
;Ϯ͕ϮϭϬ͕ϯϬϬͿ
ΨϮϰϭ͕ϲϬϬ

ϳ͕ϯϰϭ͕ϳϬϬ
;ϳ͕ϬϬϬ͕ϬϬϬͿ
Ψϰϲ͕ϯϱϬ͕ϱϬϬ

ϭϮ͕ϱϬϬ
ϳ͕ϬϬϬ͕ϬϬϬ
;ϳ͕ϬϬϬ͕ϬϬϬͿ
Ψϰϱ͕ϴϳϮ͕ϯϬϬ

;Ψϰϳϴ͕ϮϬϬͿ

ϱ͕ϰϯϲ͕ϯϬϬ
ϰϬ͕ϲϳϮ͕ϲϬϬ
Ψϰϲ͕ϭϬϴ͕ϵϬϬ

ϰϲϳ͕ϬϬϬ
;ϮϮϱ͕ϰϬϬͿ
ΨϮϰϭ͕ϲϬϬ

ϱ͕ϵϬϯ͕ϯϬϬ
ϰϬ͕ϰϰϳ͕ϮϬϬ
Ψϰϲ͕ϯϱϬ͕ϱϬϬ

ϱ͕ϭϳϳ͕ϵϬϬ
ϰϬ͕ϲϵϰ͕ϰϬϬ
Ψϰϱ͕ϴϳϮ͕ϯϬϬ

;ϳϮϱ͕ϰϬϬͿ
Ϯϰϳ͕ϮϬϬ
;Ψϰϳϴ͕ϮϬϬͿ

Ϯϵ͘Ϭ

Ϯϵ͘Ϭ

 >ŝŶĞ/ƚĞŵƐ
sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ

 sĞƚĞƌĂŶƐEƵƌƐŝŶŐ,ŽŵĞ&ƵŶĚ
dŽƚĂů



ƵĚŐĞƚĞĚ&d

Ϯϲ͘ϯ

Ϯ͘ϳ

Ϭ͘Ϭ
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 ŐĞŶĐǇdĂďůĞ͗ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ

 ^ŽƵƌĐĞƐŽĨ&ŝŶĂŶĐĞ
'ĞŶĞƌĂů&ƵŶĚ

 dŽƚĂů

ϮϬϭϵ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ

ϮϬϭϵ
^ƵƉƉůĞŵĞŶƚĂů

ϮϬϭϵ
ZĞǀŝƐĞĚ
ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ

ϮϬϮϬ
ƉƉƌŽƉƌŝĂƚĞĚ
ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ

ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ

ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ

ŚĂŶŐĞĨƌŽŵ
ϮϬϭϵZĞǀŝƐĞĚ

 >ŝŶĞ/ƚĞŵƐ
'&ZͲEĂƚŝŽŶĂů'ƵĂƌĚĞĂƚŚĞŶĞĨŝƚƐĐĐŽƵŶƚ

 dŽƚĂů

ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ




























Office of the Legislative Fiscal Analyst

10-17

Executive Appropriations

Budget of the State of Utah

 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ






























,͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϭϬĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚdŽƚĂů
ϭϬ>ĞŐŝƐůĂƚƵƌĞ
^ĞŶĂƚĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ĞŶĂƚĞdŽƚĂů
,ŽƵƐĞŽĨZĞƉƌĞƐĞŶƚĂƚŝǀĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ŽƵƐĞŽĨZĞƉƌĞƐĞŶƚĂƚŝǀĞƐdŽƚĂů
>ĞŐŝƐůĂƚŝǀĞWƌŝŶƚŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞWƌŝŶƚŝŶŐdŽƚĂů
>ĞŐŝƐůĂƚŝǀĞZĞƐĞĂƌĐŚĂŶĚ'ĞŶĞƌĂůŽƵŶƐĞů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞZĞƐĞĂƌĐŚĂŶĚ'ĞŶĞƌĂůŽƵŶƐĞůd
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚdŽƚĂů
>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ'ĞŶĞƌĂůdŽƚĂů
>ĞŐŝƐůĂƚŝǀĞ^ƵƉƉŽƌƚ
'ĞŶĞƌĂů&ƵŶĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞ^ƵƉƉŽƌƚdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

ϰ͕ϲϭϳ͕ϮϬϬ

Ϯϯ͕ϴϬϬ
ϰ͕ϭϬϬ
ΨϮϳ͕ϵϬϬ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϰ͕ϲϰϭ͕ϬϬϬ
ϭ͕ϭϬϰ͕ϭϬϬ
Ψϱ͕ϳϰϱ͕ϭϬϬ

Ψϰ͕ϲϭϳ͕ϮϬϬ

ϭϭϭ͕ϭϬϬ͕ϬϬϬ
Ψϭϭϭ͕ϭϬϬ͕ϬϬϬ

ϯ͕Ϭϳϯ͕ϱϬϬ

ϭϮϵ͕ϰϬϬ

ϰϯ͕ϵϬϬ
Ϯ͕ϲϬϬ

Ϯ͕ϲϬϬ

;ϰϱ͕ϲϬϬͿ
ϰϵ͕ϰϬϬ

Ϯ͕ϭϭϯ͕ϮϬϬ
;Ϯ͕ϭϭϯ͕ϮϬϬͿ
Ψϯ͕Ϭϳϯ͕ϱϬϬ

ΨϭϮϵ͕ϰϬϬ

Ψϰϲ͕ϱϬϬ

ΨϮ͕ϲϬϬ

Ψϯ͕ϴϬϬ

ϱ͕ϭϵϲ͕ϮϬϬ

ϭϯϲ͕ϮϬϬ

ϲϳ͕ϰϬϬ
ϱ͕ϭϬϬ

ϰ͕ϲϬϬ

;ϱϰ͕ϱϬϬͿ
ϲϴ͕ϰϬϬ

ϯ͕ϱϳϱ͕ϭϬϬ
;ϯ͕ϱϳϱ͕ϭϬϬͿ
Ψϱ͕ϭϵϲ͕ϮϬϬ

Ψϭϯϲ͕ϮϬϬ

ΨϳϮ͕ϱϬϬ

Ψϰ͕ϲϬϬ

Ψϭϯ͕ϵϬϬ

ϭϬ͕ϮϬϬ

ϲ͕ϰϬϬ
ϭ͕ϴϬϬ
ϯ͕ϲϬϬ

ϯϬϬ
ϭϬϬ

ΨϭϬ͕ϮϬϬ

Ψϭϭ͕ϴϬϬ

ΨϰϬϬ

Ϯϳϱ͕ϳϬϬ
ϭ͕ϯϭϱ͕ϱϬϬ

ϮϮϱ͕ϯϬϬ
ϯϮ͕ϭϬϬ

ϵ͕ϵϬϬ

ϯϱ͕ϬϬϬ
;ϭϴϱ͕ϬϬϬͿ

Ψϭ͕ϱϵϭ͕ϮϬϬ

ΨϮϱϳ͕ϰϬϬ

Ψϵ͕ϵϬϬ

;ΨϭϱϬ͕ϬϬϬͿ

ϭϮ͕ϬϳϮ͕ϰϬϬ
ϭ͕ϭϲϮ͕ϲϬϬ
ϯ͕ϱϳϵ͕ϵϬϬ
;ϯ͕ϱϳϵ͕ϵϬϬͿ
Ψϭϯ͕Ϯϯϱ͕ϬϬϬ

ϯ͕ϱϯϴ͕ϰϬϬ

ϭϬϰ͕ϱϬϬ

ϴϬ͕ϬϬϬ
ϭϭ͕ϲϬϬ

ϭ͕ϯϬϬ

ϭ͕ϱϲϭ͕ϰϬϬ
;ϭ͕ϱϲϭ͕ϰϬϬͿ
Ψϯ͕ϱϯϴ͕ϰϬϬ

ΨϭϬϰ͕ϱϬϬ

Ψϵϭ͕ϲϬϬ

Ψϭ͕ϯϬϬ

ΨϬ

ϯ͕ϳϮϰ͕ϮϬϬ
ϭϭ͕ϲϬϬ
ϭ͕ϱϲϭ͕ϰϬϬ
;ϭ͕ϱϲϭ͕ϰϬϬͿ
Ψϯ͕ϳϯϱ͕ϴϬϬ

ϰ͕ϰϳϬ͕ϭϬϬ

ϮϴϮ͕ϭϬϬ

ϭϬϯ͕ϭϬϬ
ϭϲ͕ϭϬϬ

ϯ͕ϬϬϬ

ϭ͕ϭϯϬ͕ϮϬϬ
;ϭ͕ϭϯϬ͕ϮϬϬͿ
Ψϰ͕ϰϳϬ͕ϭϬϬ

ΨϮϴϮ͕ϭϬϬ

Ψϭϭϵ͕ϮϬϬ

Ψϯ͕ϬϬϬ

ΨϬ

ϰ͕ϴϱϴ͕ϯϬϬ
ϭϲ͕ϭϬϬ
ϭ͕ϭϯϬ͕ϮϬϬ
;ϭ͕ϭϯϬ͕ϮϬϬͿ
Ψϰ͕ϴϳϰ͕ϰϬϬ

ϲϬϵ͕ϲϬϬ
Ϯϱϴ͕ϳϬϬ
ϲϬϵ͕ϳϬϬ
;ϲϬϵ͕ϳϬϬͿ
Ψϴϲϴ͕ϯϬϬ

ϭϭ͕ϱϮϲ͕ϱϬϬ
ϯ͕ϱϳϵ͕ϵϬϬ
;ϯ͕ϱϳϵ͕ϵϬϬͿ
Ψϭϭ͕ϱϮϲ͕ϱϬϬ

ϰϭϭ͕ϴϬϬ
Ϯϳϰ͕ϱϬϬ
;Ϯϳϰ͕ϱϬϬͿ
Ψϰϭϭ͕ϴϬϬ

ΨϬ

;ϭϭϬ͕ϬϬϬ͕ϬϬϬͿ
;ΨϭϭϬ͕ϬϬϬ͕ϬϬϬͿ

'ƌĂŶĚdŽƚĂů

;ϲϮϲ͕ϱϬϬͿ
;ϭ͕ϴϬϬͿ
;ϮϲϮ͕ϰϬϬͿ
;ϲϬϵ͕ϳϬϬͿ
ϲϬϵ͕ϳϬϬ
;ΨϴϵϬ͕ϳϬϬͿ

ϭ͕ϰϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭ͕ϰϬϬ

ϯ͕ϮϬϯ͕ϴϬϬ
ϱϮ͕ϬϬϬ
Ϯ͕ϭϭϯ͕ϮϬϬ
;Ϯ͕ϭϭϯ͕ϮϬϬͿ
Ψϯ͕Ϯϱϱ͕ϴϬϬ

ϱ͕ϯϰϵ͕ϵϬϬ
ϳϯ͕ϱϬϬ
ϯ͕ϱϳϱ͕ϭϬϬ
;ϯ͕ϱϳϱ͕ϭϬϬͿ
Ψϱ͕ϰϮϯ͕ϰϬϬ

ΨϬ

ϰϭϯ͕ϮϬϬ
Ϯϳϰ͕ϱϬϬ
;Ϯϳϰ͕ϱϬϬͿ
Ψϰϭϯ͕ϮϬϬ
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 dĂďůĞϭͲ^ƵŵŵĂƌǇŽĨ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶŝůůƐ


,͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ






>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ϭ͕Ϯϳϰ͕ϮϬϬ

ϭϮϵ͕ϵϬϬ

ϴ͕ϰϬϬ
ϭ͕ϯϬϬ

ϰϬϯ͕ϰϬϬ
;ϰϬϯ͕ϰϬϬͿ
Ψϭ͕Ϯϳϰ͕ϮϬϬ

ΨϭϮϵ͕ϵϬϬ

Ψϵ͕ϳϬϬ

ΨϬ

ϵϴϬ͕ϱϬϬ
ϭ͕ϱϬϭ͕ϴϬϬ
ϮϲϮ͕ϰϬϬ
ϲϬϵ͕ϳϬϬ
;ϲϬϵ͕ϳϬϬͿ
ΨϮ͕ϳϰϰ͕ϳϬϬ

Ϯ͕ϯϵϯ͕ϬϬϬ
ϭ͕ϱϬϯ͕ϭϬϬ
ϮϲϮ͕ϰϬϬ
ϭ͕Ϭϭϯ͕ϭϬϬ
;ϭ͕Ϭϭϯ͕ϭϬϬͿ
Ψϰ͕ϭϱϴ͕ϱϬϬ

ΨϯϬ͕ϯϱϵ͕ϬϬϬ

ΨϮ͕ϯϴϯ͕ϱϬϬ

ΨϲϬϴ͕ϳϬϬ

ΨϮϭ͕ϴϬϬ

Ψϭ͕ϳϮϯ͕ϭϬϬ

Ψϯϱ͕Ϭϵϲ͕ϭϬϬ

ϲϳ͕ϴϬϬ
ϵ͕ϮϬϬ
ϱϯϬ͕ϴϬϬ

ϯϰ͕ϲϬϬ

ϭϬϬ

ϮϬϬ͕ϬϬϬ

ϳ͕Ϯϳϭ͕ϬϬϬ
ϱ͕ϲϳϯ͕ϱϬϬ
ϱϴ͕ϯϬϭ͕ϲϬϬ
ϰϱ͕ϭϬϬ
Ψϳϭ͕Ϯϵϭ͕ϮϬϬ


>ĞŐŝƐůĂƚƵƌĞdŽƚĂů




















ϭϬhƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚdŽƚĂů



Ψϭ͕ϭϬϬ

ϲϬ͕ϬϬϬ

ΨϲϬϳ͕ϴϬϬ

ϰϬ͕ϴϬϬ
ϲ͕ϴϬϬ

ϭϮ͕ϱϬϬ

ϳϬϬ͕ϬϬϬ

ϱϬϬ
ϯϬϬ
Ψϭϯ͕ϯϬϬ

ΨϳϮ͕ϱϬϬ

ϯ͕ϰϴϬ͕ϱϬϬ
ϳϬϲ͕ϴϬϬ
ϭϮ͕ϱϬϬ
ϲϳϭ͕ϲϬϬ
ϯϬϲ͕ϱϬϬ
Ψϱ͕ϭϳϳ͕ϵϬϬ

Ψϲϵ͕ϴϬϬ

;ΨϭϬϴ͕ϮϬϯ͕ϯϬϬͿ

Ψϭϭϳ͕ϯϭϬ͕ϯϬϬ

ϲϱϵ͕ϯϬϬ
ϯϬϰ͕ϱϬϬ
Ψϰ͕ϯϯϭ͕ϬϬϬ

ΨϳϬϬ͕ϬϬϬ

ϭϭ͕ϴϬϬ
ϭ͕ϳϬϬ
Ψϲϭ͕ϭϬϬ

KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

ΨϭϬϵ͕ϳϱϰ͕ϴϬϬ

Ψϭϭϰ͕ϯϴϯ͕ϱϬϬ

Ψϭ͕ϯϬϱ͕ϱϬϬ

ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϭϬĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ
^ƚĂƚĞĂƉŝƚŽů&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞĂƉŝƚŽů&ƵŶĚdŽƚĂů

ϭ͕ϬϬϬ
ϭϬϬ
Ψϯϰ͕ϳϬϬ

ΨϮϬϬ͕ϬϬϬ

ϭϬsĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
'ĞŶĞƌĂů&ƵŶĚZĞƐƚƌŝĐƚĞĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐdŽƚĂů

ϯ͕ϯϲϳ͕ϮϬϬ

ϭϮ͕ϱϬϬ

ϰϵϰ͕ϴϬϬ
ϴϵϴ͕ϯϬϬ
;ϳϱϭ͕ϭϬϬͿ
ΨϲϰϮ͕ϬϬϬ

ΨϬ

ΨϬ

Ψϰ͕ϭϬϬ

ΨϬ

ϰϵϴ͕ϵϬϬ
ϴϵϴ͕ϯϬϬ
;ϳϱϭ͕ϭϬϬͿ
Ψϲϰϲ͕ϭϬϬ

ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚdŽƚĂů

ΨϲϰϮ͕ϬϬϬ

ΨϬ

ΨϬ

Ψϰ͕ϭϬϬ

ΨϬ

Ψϲϰϲ͕ϭϬϬ

ϭϬhƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
EĂƚŝŽŶĂů'ƵĂƌĚDtZ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
EĂƚŝŽŶĂů'ƵĂƌĚDtZ&ƵŶĚdŽƚĂů

ϭ͕ϮϬϬ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
;ϮϬϬ͕ϬϬϬͿ
Ψϭ͕ϮϬϬ͕ϬϬϬ

ΨϬ

Ψϴ͕ϲϬϬ

ΨϬ

ΨϬ

ϭ͕ϮϬϴ͕ϲϬϬ
ϮϬϬ͕ϬϬϬ
;ϮϬϬ͕ϬϬϬͿ
Ψϭ͕ϮϬϴ͕ϲϬϬ

Ψϭ͕ϮϬϬ͕ϬϬϬ

ΨϬ

Ψϴ͕ϲϬϬ

ΨϬ

ΨϬ

Ψϭ͕ϮϬϴ͕ϲϬϬ

hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚdŽƚĂů

ϭϬsĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ
sĞƚĞƌĂŶƐEƵƌƐŝŶŐ,ŽŵĞ&ƵŶĚ

&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ

ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ

sĞƚĞƌĂŶƐEƵƌƐŝŶŐ,ŽŵĞ&ƵŶĚdŽƚĂů



ϳ͕ϭϲϴ͕ϱϬϬ
ϱ͕ϰϲϰ͕ϯϬϬ
ϱϳ͕ϳϲϵ͕ϴϬϬ
ϰϱ͕ϬϬϬ
ΨϳϬ͕ϰϰϳ͕ϲϬϬ

ϰϬ͕ϰϰϬ͕ϲϬϬ
ϮϯϮ͕ϬϬϬ
ϳ͕ϬϬϬ͕ϬϬϬ
;ϳ͕ϬϬϬ͕ϬϬϬͿ
ΨϰϬ͕ϲϳϮ͕ϲϬϬ

sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐdŽƚĂů
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů

ϰ͕ϭϬϬ

ϴ͕ϲϬϬ

ϭϵ͕ϬϬϬ

Ϯ͕ϴϬϬ

ΨϬ

Ψϭϵ͕ϬϬϬ

ΨϮ͕ϴϬϬ

ΨϬ

ϰϬ͕ϰϲϮ͕ϰϬϬ
ϮϯϮ͕ϬϬϬ
ϳ͕ϬϬϬ͕ϬϬϬ
;ϳ͕ϬϬϬ͕ϬϬϬͿ
ΨϰϬ͕ϲϵϰ͕ϰϬϬ

ΨϰϬ͕ϲϳϮ͕ϲϬϬ

ΨϬ

Ψϭϵ͕ϬϬϬ

ΨϮ͕ϴϬϬ

ΨϬ

ΨϰϬ͕ϲϵϰ͕ϰϬϬ

ΨϰϮ͕ϱϭϰ͕ϲϬϬ

ΨϬ

ΨϮϳ͕ϲϬϬ

Ψϲ͕ϵϬϬ

ΨϬ

ΨϰϮ͕ϱϰϵ͕ϭϬϬ
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,͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ϭϬhƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
tĞƐƚdƌĂǀĞƌƐĞ^ĞŶƚŝŶĞů>ĂŶĚƐĐĂƉĞ&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
tĞƐƚdƌĂǀĞƌƐĞ^ĞŶƚŝŶĞů>ĂŶĚ͘&ƵŶĚdŽƚĂů

^͘͘Ϯ
;DĂŝŶŝůůͿ

,͘͘ϴ
;ŽŵƉ͘ŝůůͿ

^͘͘ϴ
;/^&ŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

'ƌĂŶĚdŽƚĂů

ΨϬ

ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

ϭ͕ϬϬϬ͕ϬϬϬ
Ψϭ͕ϬϬϬ͕ϬϬϬ

ΨϬ

Ψϭ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭ͕ϬϬϬ͕ϬϬϬ

ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

ϵ͕ϱϬϬ
Ψϵ͕ϱϬϬ

ZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲdŽƚĂů

Ψϵ͕ϱϬϬ

ΨϬ

ΨϬ

ΨϬ

ΨϬ

Ψϵ͕ϱϬϬ

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐdŽƚĂů

Ψϵ͕ϱϬϬ

Ψϭ͕ϬϬϬ͕ϬϬϬ

ΨϬ

ΨϬ

ΨϬ

Ψϭ͕ϬϬϵ͕ϱϬϬ

ΨϭϱϮ͕Ϯϳϴ͕ϵϬϬ

Ψϭϭϱ͕ϯϴϯ͕ϱϬϬ

Ψϭ͕ϯϯϯ͕ϭϬϬ

Ψϳϲ͕ϳϬϬ

;ΨϭϬϴ͕ϮϬϯ͕ϯϬϬͿ

ΨϭϲϬ͕ϴϲϴ͕ϵϬϬ

hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚdŽƚĂů
ϭϬZĞƐƚƌŝĐƚĞĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐͲ
'&ZͲEĂƚŝŽŶĂů'ƵĂƌĚĞĂƚŚĞŶĞĨŝƚƐĐĐŽƵŶƚ
'ĞŶĞƌĂů&ƵŶĚ
'&ZͲEĂƚ͘'ƵĂƌĚĞĂƚŚĞŶĞĨŝƚƐĐĐƚdŽƚĂů





'ƌĂŶĚdŽƚĂů
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 dĂďůĞϮͲĞƚĂŝůŽĨ,͘͘ϴ;^ƚĂƚĞŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶŝůůĨŽƌ&zϮϬϮϬͿ












^ĂůĂƌǇ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϭϬĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚdŽƚĂů
ϭϬ>ĞŐŝƐůĂƚƵƌĞ
^ĞŶĂƚĞ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
^ĞŶĂƚĞdŽƚĂů
,ŽƵƐĞŽĨZĞƉƌĞƐĞŶƚĂƚŝǀĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
,ŽƵƐĞŽĨZĞƉƌĞƐĞŶƚĂƚŝǀĞƐdŽƚĂů
>ĞŐŝƐůĂƚŝǀĞWƌŝŶƚŝŶŐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
>ĞŐŝƐůĂƚŝǀĞWƌŝŶƚŝŶŐdŽƚĂů

ϭϵ͕ϱϬϬ

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

ϰ͕ϵϬϬ

Ψϭϵ͕ϱϬϬ

Ψϰ͕ϵϬϬ

ϮϮ͕ϬϬϬ

ϮϮ͕ϲϬϬ

ΨϮϮ͕ϬϬϬ

ΨϮϮ͕ϲϬϬ

Ϯϲ͕ϰϬϬ

ϰϭ͕ϯϬϬ

ΨϮϲ͕ϰϬϬ

Ψϰϭ͕ϯϬϬ

ϱ͕ϮϬϬ

ϭ͕ϰϬϬ

Ϯ͕ϯϬϬ
Ψϳ͕ϱϬϬ

ϲϬϬ
ΨϮ͕ϬϬϬ

ϭϵϯ͕ϳϬϬ

ϯϯ͕ϱϬϬ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ

;ϲϬϬͿ
ϰ͕ϭϬϬ
Ψϰ͕ϭϬϬ

;ΨϲϬϬͿ

;ϳϬϬͿ
Ϯ͕ϲϬϬ
ΨϮ͕ϲϬϬ

;ΨϳϬϬͿ

;ϯϬϬͿ
ϱ͕ϭϬϬ
Ψϱ͕ϭϬϬ

;ΨϯϬϬͿ

;ϮϬϬͿ
ϭ͕ϴϬϬ
ϴϬϬ
ΨϮ͕ϲϬϬ

;ϭϬϬͿ
;ΨϯϬϬͿ

Ϯϯ͕ϴϬϬ
ϰ͕ϭϬϬ
ΨϮϳ͕ϵϬϬ

ϰϯ͕ϵϬϬ
Ϯ͕ϲϬϬ
Ψϰϲ͕ϱϬϬ

ϲϳ͕ϰϬϬ
ϱ͕ϭϬϬ
ΨϳϮ͕ϱϬϬ

ϲ͕ϰϬϬ
ϭ͕ϴϬϬ
ϯ͕ϲϬϬ
Ψϭϭ͕ϴϬϬ
















>ĞŐŝƐůĂƚŝǀĞZĞƐĞĂƌĐŚĂŶĚ'ĞŶĞƌĂůŽƵŶƐĞů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
>ĞŐŝƐůĂƚŝǀĞZĞƐĞĂƌĐŚĂŶĚ'ĞŶĞƌĂůŽƵŶƐĞůdŽƚĂů
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚdŽƚĂů
>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ'ĞŶĞƌĂů
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ'ĞŶĞƌĂůdŽƚĂů
>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐdŽƚĂů
>ĞŐŝƐůĂƚƵƌĞdŽƚĂů
ϭϬhƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚdŽƚĂů

Ψϭϵϯ͕ϳϬϬ

Ψϯϯ͕ϱϬϬ

ϲϵ͕ϬϬϬ

ϭϭ͕ϴϬϬ

Ψϲϵ͕ϬϬϬ

Ψϭϭ͕ϴϬϬ

ϴϲ͕ϴϬϬ

ϭϳ͕ϮϬϬ

Ψϴϲ͕ϴϬϬ

Ψϭϳ͕ϮϬϬ

ϲ͕ϳϬϬ

ϭ͕ϲϬϬ

;Ψϭ͕ϵϬϬͿ

;ϴϬϬͿ
ϭϭ͕ϲϬϬ
Ψϭϭ͕ϲϬϬ

;ΨϴϬϬͿ

;ϵϬϬͿ
ϭϲ͕ϭϬϬ
Ψϭϲ͕ϭϬϬ

;ΨϵϬϬͿ

ϭϬϬ

ϮϮϱ͕ϯϬϬ
ϯϮ͕ϭϬϬ
ΨϮϱϳ͕ϰϬϬ

ϴϬ͕ϬϬϬ
ϭϭ͕ϲϬϬ
Ψϵϭ͕ϲϬϬ

ϭϬϯ͕ϭϬϬ
ϭϲ͕ϭϬϬ
Ψϭϭϵ͕ϮϬϬ

ϴ͕ϰϬϬ
ϭ͕ϯϬϬ
Ψϵ͕ϳϬϬ

Ψϲ͕ϳϬϬ

Ψϭ͕ϲϬϬ

ϭ͕ϯϬϬ
Ψϭ͕ϯϬϬ

ΨϰϭϮ͕ϭϬϬ

ΨϭϯϬ͕ϬϬϬ

Ψϳϭ͕ϰϬϬ

;Ψϰ͕ϴϬϬͿ

ΨϲϬϴ͕ϳϬϬ

ϱϰ͕ϱϬϬ

ϭϮ͕ϲϬϬ

;ϭ͕ϯϬϬͿ

ϯϲϬ͕ϱϬϬ
Ψϰϭϱ͕ϬϬϬ

ϴϴ͕ϮϬϬ
ΨϭϬϬ͕ϴϬϬ

Ϯ͕ϬϬϬ
ϵ͕ϮϬϬ
ϵϯ͕ϬϬϬ
ΨϭϬϰ͕ϮϬϬ

ϲϳ͕ϴϬϬ
ϵ͕ϮϬϬ
ϱϯϬ͕ϴϬϬ
ΨϲϬϳ͕ϴϬϬ

ϯϱ͕ϬϬϬ

ϲ͕ϴϬϬ

ϭϬsĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ
'ĞŶĞƌĂů&ƵŶĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ

&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
 sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐdŽƚĂů

ϳ͕ϮϬϬ
ϭ͕ϬϬϬ
Ψϰϯ͕ϮϬϬ

 KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

Ψϴϴϵ͕ϴϬϬ



;ϭ͕ϵϬϬͿ
ϯϮ͕ϭϬϬ
ΨϯϮ͕ϭϬϬ

ΨϭϬϬ

;ϭϬ͕ϵϬϬͿ
;ΨϭϮ͕ϮϬϬͿ

Ϯ͕ϰϬϬ
ϰϬϬ
Ψϵ͕ϲϬϬ

ϲ͕ϴϬϬ
Ϯ͕ϰϬϬ
ϯϬϬ
Ψϵ͕ϱϬϬ

;ϭ͕ϬϬϬͿ

;Ψϭ͕ϮϬϬͿ

ϰϬ͕ϴϬϬ
ϲ͕ϴϬϬ
ϭϭ͕ϴϬϬ
ϭ͕ϳϬϬ
Ψϲϭ͕ϭϬϬ

ΨϮϰϱ͕ϯϬϬ

Ψϭϴϵ͕ϮϬϬ

;Ψϭϴ͕ϴϬϬͿ

Ψϭ͕ϯϬϱ͕ϱϬϬ

;ϮϬϬͿ



Office of the Legislative Fiscal Analyst

10-21

Executive Appropriations

Budget of the State of Utah

 dĂďůĞϮͲĞƚĂŝůŽĨ,͘͘ϴ;^ƚĂƚĞŵƉůŽǇĞĞŽŵƉĞŶƐĂƚŝŽŶŝůůĨŽƌ&zϮϬϮϬͿ




^ĂůĂƌǇ
ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϭϬhƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
EĂƚŝŽŶĂů'ƵĂƌĚDtZ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
EĂƚŝŽŶĂů'ƵĂƌĚDtZ&ƵŶĚdŽƚĂů

,ĞĂůƚŚĐĂƌĞ

ZĞƚŝƌĞŵĞŶƚ

KƚŚĞƌ

dŽƚĂů,͘͘ϴ

ϳ͕ϱϬϬ
Ψϳ͕ϱϬϬ

ϳϬϬ
ΨϳϬϬ

ϳϬϬ
ΨϳϬϬ

;ϯϬϬͿ
;ΨϯϬϬͿ

ϴ͕ϲϬϬ
Ψϴ͕ϲϬϬ

Ψϳ͕ϱϬϬ

ΨϳϬϬ

ΨϳϬϬ

;ΨϯϬϬͿ

Ψϴ͕ϲϬϬ

ϭϬsĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ
sĞƚĞƌĂŶƐEƵƌƐŝŶŐ,ŽŵĞ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
sĞƚĞƌĂŶƐEƵƌƐŝŶŐ,ŽŵĞ&ƵŶĚdŽƚĂů

ϭϱ͕ϯϬϬ
Ψϭϱ͕ϯϬϬ

Ϯ͕ϵϬϬ
ΨϮ͕ϵϬϬ

ϭ͕ϯϬϬ
Ψϭ͕ϯϬϬ

;ϱϬϬͿ
;ΨϱϬϬͿ

ϭϵ͕ϬϬϬ
Ψϭϵ͕ϬϬϬ

sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐdŽƚĂů

Ψϭϱ͕ϯϬϬ

ΨϮ͕ϵϬϬ

Ψϭ͕ϯϬϬ

;ΨϱϬϬͿ

Ψϭϵ͕ϬϬϬ

ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů

ΨϮϮ͕ϴϬϬ

Ψϯ͕ϲϬϬ

ΨϮ͕ϬϬϬ

;ΨϴϬϬͿ

ΨϮϳ͕ϲϬϬ

'ƌĂŶĚdŽƚĂů

ΨϵϭϮ͕ϲϬϬ

ΨϮϰϴ͕ϵϬϬ

Ψϭϵϭ͕ϮϬϬ

;Ψϭϵ͕ϲϬϬͿ

Ψϭ͕ϯϯϯ͕ϭϬϬ


hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚdŽƚĂů
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Budget of the State of Utah

Executive Appropriations

 dĂďůĞϯͲ&zϮϬϮϬƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů



/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ĂƉŝƚŽů,ŝůůĂŶĚKƚŚĞƌ^ƚ&ĂĐŝůŝƚǇĨĨŝĐŝĞŶĐŝĞƐ
ĂƉŝƚŽů,ŝůůĂŶĚKƚŚĞƌ^ƚ&ĂĐŝůŝƚǇĨĨŝĐŝĞŶĐŝĞƐ

ŐĞŶĐǇEĂŵĞ
ĂƉŝƚŽůWƌĞƐĚ
ĂƉŝƚŽůWƌĞƐĚ

ĂƉŝƚŽů^ƉĂĐĞZĞŵŽĚĞů
ŵŶĨŽƌƚŚĞ^ƚĞǁĂƌĚƐŚŝƉŽĨWƵďůŝĐ>ĂŶĚƐ
ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨZĞƐƚƌĐĐƚDŽĚŝĨŝĐĂƚŝŽŶƐ
ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨZĞƐƚƌĐĐƚDŽĚŝĨŝĐĂƚŝŽŶƐ

ĂƉŝƚŽůWƌĞƐĚ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ

ŽŶƚŝŶƵĞsĞƚ&ŝƌƐƚdŝŵĞ,ŽŵĞƵǇĞƌWƌŽŐƌĂŵ
ĐŽŶŽŵĞƚƌŝĐŶĂůǇƐŝƐͲ>&
ƚŚŝĐƐŽŵŵŝƐƐŝŽŶƐ
ǆƉĂŶĚdƵŝƚŝŽŶƐƐŝƐƚĂŶĐĞĨŽƌhE'^ŽůĚŝĞƌƐ
,͘͘ϱϱ͕/ŶƐƵƌĂŶĐĞŵĞŶĚŵĞŶƚƐ
,͘͘ϱϱ͕/ŶƐƵƌĂŶĐĞŵĞŶĚŵĞŶƚƐ

sĞƚƐͬDŝůĨĨĂŝƌƐ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
hƚĂŚEĂƚΖů'ƵĂƌĚ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ










,͘͘ϭϱϰ͕DĞŶƚĂů,ĞĂůƚŚWƌŽƚĨŽƌ&ŝƌƐƚZĞƐƉŽŶĚĞƌƐ >ĞŐŝƐůĂƚƵƌĞ
,͘͘ϭϱϰ͕DĞŶƚĂů,ĞĂůƚŚWƌŽƚĨŽƌ&ŝƌƐƚZĞƐƉŽŶĚĞƌƐ >ĞŐŝƐůĂƚƵƌĞ
,͘͘ϭϳϱ͕dƌĂŶƐƉŽĨsĞƚƐƚŽDĞŵŽƌŝĂůƐ
,͘͘ϯϯϱ͕ƌŝŵŝŶĂůŽĚĞdĂƐŬ&ŽƌĐĞŚĂŶŐĞƐ
,͘͘ϯϯϱ͕ƌŝŵŝŶĂůŽĚĞdĂƐŬ&ŽƌĐĞŚĂŶŐĞƐ
,͘͘ϯϯϱ͕ƌŝŵŝŶĂůŽĚĞdĂƐŬ&ŽƌĐĞŚĂŶŐĞƐ
,͘͘ϯϯϱ͕ƌŝŵŝŶĂůŽĚĞdĂƐŬ&ŽƌĐĞŚĂŶŐĞƐ
,͘͘ϯϯϱ͕ƌŝŵŝŶĂůŽĚĞdĂƐŬ&ŽƌĐĞŚĂŶŐĞƐ
,͘͘ϯϯϱ͕ƌŝŵŝŶĂůŽĚĞdĂƐŬ&ŽƌĐĞŚĂŶŐĞƐ

sĞƚƐͬDŝůĨĨĂŝƌƐ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ

,͘͘ϯϲϵ͕tŽƌůĚtĂƌ//DĞŵŽƌŝĂůŽŵŵŝƐƐŝŽŶ
,͘͘ϯϲϵ͕tŽƌůĚtĂƌ//DĞŵŽƌŝĂůŽŵŵŝƐƐŝŽŶ

>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ

,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚƐ
,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚƐ
,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚƐ
,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚƐ
,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚƐ
,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚƐ

>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ

,͘:͘Z͘ϭϬ͕ƵƚŚŽƌŝǌŝŶŐWĂǇŽĨ/ŶͲƐĞƐƐŝŽŶŵƉůƐ
,͘:͘Z͘ϭϬ͕ƵƚŚŽƌŝǌŝŶŐWĂǇŽĨ/ŶͲƐĞƐƐŝŽŶŵƉůƐ

>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ

,ŽƵƐĞĂŶĚ^ĞŶĂƚĞŚĂŵďĞƌ^ƵƉƉŽƌƚ
,ŽƵƐĞĂŶĚ^ĞŶĂƚĞŚĂŵďĞƌ^ƵƉƉŽƌƚ

>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ

/ŶƚĞƌƐƚĂƚĞŽŵƉĂĐƚĨŽƌĚƵĐĂƚŝŽŶ
/ŶƚĞƌƐƚĂƚĞŽŵƉĂĐƚĨŽƌĚƵĐĂƚŝŽŶ

>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ



/ŶƚĞƌǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
/ŶƚĞƌǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
/ŶƚĞƌǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
/ŶƚĞƌǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ

>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ



>ĞŐŝƐůĂƚŝǀĞ,ƵŵĂŶZĞƐŽƵƌĐĞƐ^ƚĂĨĨ

>ĞŐŝƐůĂƚƵƌĞ
















>ŝŶĞ/ƚĞŵEĂŵĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

ĂƉŝƚŽůWƌĞƐĚ
^͘͘Ϯ
ϯϬϭ 'ĞŶĞƌĂůϭǆ
ĂƉŝƚŽůWƌĞƐĚ
^͘͘ϯ
Ϯϲϭ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕ĂƉŝƚŽů,ŝůůĂŶĚKƚŚĞƌ^ƚ&ĂĐŝůŝƚǇĨĨŝĐŝĞŶĐŝĞƐ
ĂƉŝƚŽůWƌĞƐĚ
^͘͘Ϯ
ϯϬϭ 'ĞŶĞƌĂůϭǆ
>ĞŐ^ĞƌǀŝĐĞƐ
^͘͘ϯ
Ϯϴϯ 'ĞŶĞƌĂůϭǆ
>ĞŐ^ĞƌǀŝĐĞƐ
,͘͘ϳ
Ϯϯ
'ĞŶĞƌĂů
>Z'
,͘͘ϳ
ϭϵ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕ŽŶƐƚŝƚƵƚŝŽŶĂůĞĨZĞƐƚƌĐĐƚDŽĚŝĨŝĐĂƚŝŽŶƐ
sĞƚƐͬDŝůĨĨĂŝƌƐ
^͘͘Ϯ
ϯϭϬ 'ĞŶĞƌĂůϭǆ
>&
^͘͘Ϯ
ϯϬϲ 'ĞŶĞƌĂů
>ĞŐ^ĞƌǀŝĐĞƐ
^͘͘ϯ
Ϯϴϯ 'ĞŶĞƌĂů
hƚĂŚEĂƚΖů'ƵĂƌĚ
^͘͘Ϯ
ϯϬϵ 'ĞŶĞƌĂůϭǆ
,ŽƵƐĞŽĨZĞƉƐ
^͘͘ϯ
Ϯϳϭ 'ĞŶĞƌĂůϭǆ
^ĞŶĂƚĞ
^͘͘ϯ
Ϯϲϯ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϱϱ͕/ŶƐƵƌĂŶĐĞŵĞŶĚŵĞŶƚƐ
,ŽƵƐĞŽĨZĞƉƐ
^͘͘ϯ
ϮϳϮ 'ĞŶĞƌĂůϭǆ
^ĞŶĂƚĞ
^͘͘ϯ
Ϯϲϰ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϭϱϰ͕DĞŶƚĂů,ĞĂůƚŚWƌŽƚĨŽƌ&ŝƌƐƚZĞƐƉŽŶĚĞƌƐ
sĞƚƐͬDŝůĨĨĂŝƌƐ
^͘͘ϯ
Ϯϴϲ ZĞƐƚƌŝĐƚĞĚ
,ŽƵƐĞŽĨZĞƉƐ
^͘͘ϯ
Ϯϳϯ 'ĞŶĞƌĂů
,ŽƵƐĞŽĨZĞƉƐ
^͘͘ϯ
Ϯϳϯ 'ĞŶĞƌĂůϭǆ
>Z'
^͘͘ϯ
ϮϴϬ 'ĞŶĞƌĂů
>Z'
^͘͘ϯ
ϮϴϬ 'ĞŶĞƌĂůϭǆ
^ĞŶĂƚĞ
^͘͘ϯ
Ϯϲϱ 'ĞŶĞƌĂů
^ĞŶĂƚĞ
^͘͘ϯ
Ϯϲϱ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϯϯϱ͕ƌŝŵŝŶĂůŽĚĞdĂƐŬ&ŽƌĐĞŚĂŶŐĞƐ
,ŽƵƐĞŽĨZĞƉƐ
^͘͘ϯ
Ϯϳϰ 'ĞŶĞƌĂůϭǆ
^ĞŶĂƚĞ
^͘͘ϯ
Ϯϲϲ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϯϲϵ͕tŽƌůĚtĂƌ//DĞŵŽƌŝĂůŽŵŵŝƐƐŝŽŶ
,ŽƵƐĞŽĨZĞƉƐ
^͘͘ϯ
Ϯϳϱ 'ĞŶĞƌĂů
,ŽƵƐĞŽĨZĞƉƐ
^͘͘ϯ
Ϯϳϱ 'ĞŶĞƌĂůϭǆ
>Z'
^͘͘ϯ
Ϯϴϭ 'ĞŶĞƌĂů
>Z'
^͘͘ϯ
Ϯϴϭ 'ĞŶĞƌĂůϭǆ
^ĞŶĂƚĞ
^͘͘ϯ
Ϯϲϳ 'ĞŶĞƌĂů
^ĞŶĂƚĞ
^͘͘ϯ
Ϯϲϳ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϯϴϳ͕ŽĂƌĚƐĂŶĚŽŵŵŝƐƐŝŽŶƐŵĞŶĚƐ
,ŽƵƐĞŽĨZĞƉƐ
^͘͘ϯ
Ϯϳϲ 'ĞŶĞƌĂů
^ĞŶĂƚĞ
^͘͘ϯ
Ϯϲϴ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕,͘:͘Z͘ϭϬ͕ƵƚŚŽƌŝǌŝŶŐWĂǇŽĨ/ŶͲƐĞƐƐŝŽŶŵƉůƐ
,ŽƵƐĞŽĨZĞƉƐ
^͘͘Ϯ
ϯϬϯ 'ĞŶĞƌĂů
^ĞŶĂƚĞ
^͘͘Ϯ
ϯϬϮ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕,ŽƵƐĞĂŶĚ^ĞŶĂƚĞŚĂŵďĞƌ^ƵƉƉŽƌƚ
>ĞŐ^ĞƌǀŝĐĞƐ
,͘͘ϳ
Ϯϯ
'ĞŶĞƌĂů
>ĞŐ^ƵƉƉŽƌƚ
,͘͘ϳ
ϮϮ
'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕/ŶƚĞƌƐƚĂƚĞŽŵƉĂĐƚĨŽƌĚƵĐĂƚŝŽŶ
>Z'
^͘͘Ϯ
ϯϬϱ 'ĞŶĞƌĂů
>Z'
^͘͘Ϯ
ϯϬϱ 'ĞŶĞƌĂůϭǆ
>Z'
^͘͘ϯ
Ϯϳϵ 'ĞŶĞƌĂů
>Z'
^͘͘ϯ
Ϯϳϵ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕/ŶƚĞƌǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
>ĞŐ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϯϬϴ 'ĞŶĞƌĂů

ŵŽƵŶƚ
ϭϭϬ͕ϬϬϬ͕ϬϬϬ
;ϭϭϬ͕ϬϬϬ͕ϬϬϬͿ
ΨϬ
ϭ͕ϬϬϬ͕ϬϬϬ
ϭ͕ϱϬϬ͕ϬϬϬ
ϭϱϳ͕ϱϬϬ
;ϭϱϳ͕ϱϬϬͿ
ΨϬ
ϱϬϬ͕ϬϬϬ
ϭϳ͕ϱϬϬ
ϰ͕ϬϬϬ
ϮϬϬ͕ϬϬϬ
ϮϮ͕ϭϬϬ
ϭϮ͕ϲϬϬ
Ψϯϰ͕ϳϬϬ
ϯ͕ϮϬϬ
ϯ͕ϮϬϬ
Ψϲ͕ϰϬϬ
ϭϮ͕ϱϬϬ
;ϰ͕ϳϬϬͿ
ϰ͕ϳϬϬ
;ϰϬ͕ϬϬϬͿ
ϰϬ͕ϬϬϬ
;ϰ͕ϳϬϬͿ
ϰ͕ϳϬϬ
ΨϬ
ϵ͕ϱϬϬ
ϰ͕ϳϬϬ
Ψϭϰ͕ϮϬϬ
;ϱϲ͕ϯϬϬͿ
Ϯϳ͕ϯϬϬ
;ϳϱ͕ϬϬϬͿ
ϳϱ͕ϬϬϬ
;ϰϲ͕ϭϬϬͿ
ϮϮ͕ϲϬϬ
;ΨϱϮ͕ϱϬϬͿ
ϰ͕ϭϬϬ
Ϯ͕ϴϬϬ
Ψϲ͕ϵϬϬ
ϭϬϬ͕ϬϬϬ
ϭϬϬ͕ϬϬϬ
ΨϮϬϬ͕ϬϬϬ
ϭϳ͕ϬϬϬ
;ϭϳ͕ϬϬϬͿ
ΨϬ
;ϭϱϬ͕ϬϬϬͿ
ϯϬϬ͕ϬϬϬ
ϭϱϬ͕ϬϬϬ
;ϯϬϬ͕ϬϬϬͿ
ΨϬ
ϴϬ͕ϬϬϬ
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/ƚĞŵEĂŵĞ
>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ
>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ
>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ
>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ
>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ
>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ
>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ
>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ
>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ
>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ
>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ
>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ

ŐĞŶĐǇEĂŵĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ

>ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶ
>ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶ
>ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶ
>ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶ
>ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶ
>ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶ
>ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶ

>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ

DĞŵďĞƌƐŚŝƉŶŶƵĂůƵĞƐ
DŽďŝůĞWŚŽŶĞZĞƉůĂĐĞŵĞŶƚ
EĂƚŝŽŶĂůďŝůŝƚǇĞŶƚĞƌWƌŽŐƌĂŵŵŝŶŐ
EĞǁ^ŵŝůĞƐĨŽƌsĞƚĞƌĂŶƐ
WƌŽŐƌĂŵŵĞƌƐ
WƌŽŐƌĂŵŵĞƌƐ

>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
sĞƚƐͬDŝůĨĨĂŝƌƐ
sĞƚƐͬDŝůĨĨĂŝƌƐ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ

WƌŽƉŽƐŝƚŝŽŶϰZĞĚŝƐƚƌŝĐƚŝŶŐŽŵŵŝƐƐŝŽŶ
^͘͘ϭϱϰ͕hƚĂŚŽŵŵƵƚŚŽƌŝƚǇŵĞŶĚŵĞŶƚƐ
^͘͘ϭϱϰ͕hƚĂŚŽŵŵƵƚŚŽƌŝƚǇŵĞŶĚŵĞŶƚƐ
^͘͘ϭϱϰ͕hƚĂŚŽŵŵƵƚŚŽƌŝƚǇŵĞŶĚŵĞŶƚƐ

>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
hƚĂŚEĂƚΖů'ƵĂƌĚ
hƚĂŚEĂƚΖů'ƵĂƌĚ

^͘͘Ϯϭϯ͕ůŽĐŬĐŚĂŝŶdĞĐŚŶŽůŽŐǇĐƚ
^͘͘Ϯϭϯ͕ůŽĐŬĐŚĂŝŶdĞĐŚŶŽůŽŐǇĐƚ

>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ

^ƚĂƚĞĂƉŝƚŽů&ŝĞůĚdƌŝƉƐ
hE'ͲEĞƉŚŝZĞĂĚŝŶĞƐƐĞŶƚĞƌ
hƚĂŚ^ƚĂƚĞĂƉŝƚŽůWĞƌƐŽŶŶĞůĂŶĚZĞŶŽǀĂƚŝŽŶ
ZĞƐƚƌŝĐƚĞĚ&ƵŶĚĂŶĚĐĐŽƵŶƚdƌĂŶƐĨĞƌƐ
ĂŵƉtŝůůŝĂŵƐƵĨĨĞƌŽŶĞ
'ƌĂŶĚdŽƚĂů

>ŝŶĞ/ƚĞŵEĂŵĞ
,ŽƵƐĞŽĨZĞƉƐ
>ĞŐWƌŝŶƚŝŶŐ
>ĞŐWƌŝŶƚŝŶŐ
>ĞŐWƌŝŶƚŝŶŐ
>ĞŐWƌŝŶƚŝŶŐ
>ĞŐWƌŝŶƚŝŶŐ
>ĞŐ^ĞƌǀŝĐĞƐ
>ĞŐ^ĞƌǀŝĐĞƐ
>ĞŐ^ĞƌǀŝĐĞƐ
>ĞŐ^ĞƌǀŝĐĞƐ
>ĞŐ^ĞƌǀŝĐĞƐ
^ĞŶĂƚĞ

ĂƉŝƚŽůWƌĞƐĚ
hƚĂŚEĂƚΖů'ƵĂƌĚ
>ĞŐŝƐůĂƚƵƌĞ

ŝůů
/ƚĞŵη
&ƵŶĚ
^͘͘ϯ
ϮϳϬ 'ĞŶĞƌĂů
^͘͘ϯ
Ϯϳϴ ĞŐ͘Ăů͘
^͘͘ϯ
Ϯϳϴ ĞĚ͘ƌĞĚŝƚ
^͘͘ϯ
Ϯϳϴ ŶĚĂů͘
^͘͘ϯ
Ϯϳϴ 'ĞŶĞƌĂů
^͘͘ϯ
Ϯϳϴ 'ĞŶĞƌĂůϭǆ
^͘͘ϯ
Ϯϴϯ ĞŐ͘Ăů͘
^͘͘ϯ
Ϯϴϯ ĞĚ͘ƌĞĚŝƚ
^͘͘ϯ
Ϯϴϯ ŶĚĂů͘
^͘͘ϯ
Ϯϴϯ 'ĞŶĞƌĂů
^͘͘ϯ
Ϯϴϯ 'ĞŶĞƌĂůϭǆ
^͘͘ϯ
ϮϲϮ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕>ĞŐŝƐůĂƚŝǀĞZĞĂůůŽĐĂƚŝŽŶƐ
,ŽƵƐĞŽĨZĞƉƐ
^͘͘Ϯ
ϯϬϯ 'ĞŶĞƌĂů
>'
^͘͘Ϯ
ϯϬϳ 'ĞŶĞƌĂů
>ĞŐWƌŝŶƚŝŶŐ
^͘͘Ϯ
ϯϬϰ 'ĞŶĞƌĂů
>ĞŐ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϯϬϴ 'ĞŶĞƌĂů
>&
^͘͘Ϯ
ϯϬϲ 'ĞŶĞƌĂů
>Z'
^͘͘Ϯ
ϯϬϱ 'ĞŶĞƌĂů
^ĞŶĂƚĞ
^͘͘Ϯ
ϯϬϮ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕>ĞŐŝƐůĂƚŝǀĞ^ƚĂĨĨŽŵƉĞŶƐĂƚŝŽŶ
>ĞŐ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϯϬϴ 'ĞŶĞƌĂů
>ĞŐ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϯϬϴ 'ĞŶĞƌĂů
sĞƚƐͬDŝůĨĨĂŝƌƐ
^͘͘Ϯ
ϯϭϬ 'ĞŶĞƌĂůϭǆ
sĞƚƐͬDŝůĨĨĂŝƌƐ
^͘͘ϯ
Ϯϴϱ 'ĞŶĞƌĂů
>'
^͘͘Ϯ
ϯϬϳ 'ĞŶĞƌĂů
>Z'
^͘͘Ϯ
ϯϬϱ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕WƌŽŐƌĂŵŵĞƌƐ
>Z'
^͘͘Ϯ
ϯϬϱ 'ĞŶĞƌĂůϭǆ
>ĞŐ^ƵƉƉŽƌƚ
^͘͘ϯ
ϮϴϮ 'ĞŶĞƌĂů
hƚĂŚEĂƚΖů'ƵĂƌĚ
^͘͘ϯ
Ϯϴϰ &ĞĚĞƌĂů
hƚĂŚEĂƚΖů'ƵĂƌĚ
^͘͘ϯ
Ϯϴϰ 'ĞŶĞƌĂů
^ƵďƚŽƚĂů͕^͘͘ϭϱϰ͕hƚĂŚŽŵŵƵƚŚŽƌŝƚǇŵĞŶĚŵĞŶƚƐ
,ŽƵƐĞŽĨZĞƉƐ
^͘͘ϯ
Ϯϳϳ 'ĞŶĞƌĂůϭǆ
^ĞŶĂƚĞ
^͘͘ϯ
Ϯϲϵ 'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕^͘͘Ϯϭϯ͕ůŽĐŬĐŚĂŝŶdĞĐŚŶŽůŽŐǇĐƚ
ĂƉŝƚŽůWƌĞƐĚ
^͘͘Ϯ
ϯϬϭ 'ĞŶĞƌĂůϭǆ
hƚĂŚEĂƚΖů'ƵĂƌĚ
,͘͘ϳ
Ϯϰ
'ĞŶĞƌĂůϭǆ
>ĞŐ^ĞƌǀŝĐĞƐ
,͘͘ϳ
Ϯϯ
'ĞŶĞƌĂů

ŵŽƵŶƚ
Ϯ͕ϰϬϬ
;ϲϬϵ͕ϳϬϬͿ
;ϮϲϮ͕ϰϬϬͿ
ϲϬϵ͕ϳϬϬ
;ϲϮϲ͕ϱϬϬͿ
;ϭ͕ϴϬϬͿ
ϲϬϵ͕ϳϬϬ
ϮϲϮ͕ϰϬϬ
;ϲϬϵ͕ϳϬϬͿ
ϵϳϲ͕ϱϬϬ
ϭ͕ϴϬϬ
Ϯ͕ϰϬϬ
Ψϯϱϰ͕ϴϬϬ
ϯϲ͕ϮϬϬ
ϭϭϳ͕ϭϬϬ
ϭϬ͕ϮϬϬ
ϵ͕ϰϬϬ
ϴϳ͕ϬϬϬ
ϮϲϬ͕ϳϬϬ
Ϯϵ͕ϰϬϬ
ΨϱϱϬ͕ϬϬϬ
Ϯϯ͕ϬϬϬ
ϭϳ͕ϱϬϬ
ϮϬϬ͕ϬϬϬ
ϲϬ͕ϬϬϬ
ϭϲϱ͕ϬϬϬ
ϭϲϱ͕ϬϬϬ
ΨϯϯϬ͕ϬϬϬ
ϭ͕Ϭϭϱ͕ϱϬϬ
ϭ͕ϰϬϬ
ϭ͕ϬϬϬ
ϭϬϬ
ΨϮ͕ϱϬϬ
ϭ͕ϲϬϬ
ϭ͕ϲϬϬ
Ψϯ͕ϮϬϬ
ϭϬϬ͕ϬϬϬ
ϱ͕ϰϲϰ͕ϯϬϬ
;Ϯ͕ϬϬϬ͕ϬϬϬͿ

hƚĂŚEĂƚΖů'ƵĂƌĚ

tĞƐƚdƌǀƌƐ^ĞŶƚ>ŶĚƐĐƉ

^͘͘Ϯ

ϭ͕ϬϬϬ͕ϬϬϬ
ΨϭϬ͕ϲϰϰ͕ϱϬϬ

ϯϯϳ

'ĞŶĞƌĂůϭǆ
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,͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ϭϬĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚdŽƚĂů

;ϯϯ͕ϯϬϬͿ
;Ψϯϯ͕ϯϬϬͿ

ϭϬ>ĞŐŝƐůĂƚƵƌĞ
^ĞŶĂƚĞ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ĞŶĂƚĞdŽƚĂů

;ϭϬϴ͕ϰϬϬͿ
ϭϬϴ͕ϰϬϬ
ΨϬ

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

ϳϲ͕ϴϬϬ

ϭϭϬ͕ϬϬϬ͕ϬϬϬ

Ψϳϲ͕ϴϬϬ

ΨϭϭϬ͕ϬϬϬ͕ϬϬϬ

ϱϬ͕ϴϬϬ

ΨϬ

ΨϱϬ͕ϴϬϬ

'ƌĂŶĚdŽƚĂů

ϭϭϬ͕Ϭϳϲ͕ϴϬϬ
;ϯϯ͕ϯϬϬͿ
ΨϭϭϬ͕Ϭϰϯ͕ϱϬϬ

ϱϬ͕ϴϬϬ
;ϭϬϴ͕ϰϬϬͿ
ϭϬϴ͕ϰϬϬ
ΨϱϬ͕ϴϬϬ

























,ŽƵƐĞŽĨZĞƉƌĞƐĞŶƚĂƚŝǀĞƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
,ŽƵƐĞŽĨZĞƉƌĞƐĞŶƚĂƚŝǀĞƐdŽƚĂů
>ĞŐŝƐůĂƚŝǀĞWƌŝŶƚŝŶŐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞWƌŝŶƚŝŶŐdŽƚĂů
>ĞŐŝƐůĂƚŝǀĞZĞƐĞĂƌĐŚĂŶĚ'ĞŶĞƌĂůŽƵŶƐĞů
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞZĞƐĞĂƌĐŚĂŶĚ'ĞŶĞƌĂůŽƵŶƐĞůdŽƚĂů
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚdŽƚĂů
>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ'ĞŶĞƌĂů
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞƵĚŝƚŽƌ'ĞŶĞƌĂůdŽƚĂů

ϱϮ͕ϭϬϬ
ϯϱϭ͕ϲϬϬ
;ϯϱϭ͕ϲϬϬͿ
ΨϬ

ϴϯ͕ϱϬϬ
;ϴϯ͕ϱϬϬͿ
ΨϬ

ϭ͕ϱϮϬ͕ϲϬϬ
;ϭ͕ϴϳϬ͕ϲϬϬͿ
;ΨϯϱϬ͕ϬϬϬͿ

ΨϬ

ΨϬ

ΨϬ

ΨϱϮ͕ϭϬϬ

ΨϬ

ϴϯ͕ϱϬϬ
;ϴϯ͕ϱϬϬͿ
ΨϬ

ΨϬ

ϭ͕ϱϮϬ͕ϲϬϬ
;ϭ͕ϴϳϬ͕ϲϬϬͿ
;ΨϯϱϬ͕ϬϬϬͿ

ΨϬ

Ϯϴ͕ϬϬϬ
;ϱϮ͕ϲϬϬͿ
ϱϮ͕ϲϬϬ
ΨϮϴ͕ϬϬϬ

ΨϬ

ϭϯϵ͕ϳϬϬ
;ϭϯϵ͕ϳϬϬͿ
ΨϬ

ΨϬ

;ϭ͕ϯϬϭ͕ϬϬϬͿ
ϭ͕ϯϬϭ͕ϬϬϬ
ΨϬ

Ϯϴ͕ϬϬϬ
;ϱϮ͕ϲϬϬͿ
ϱϮ͕ϲϬϬ
ΨϬ

ϭϯϵ͕ϳϬϬ
;ϭϯϵ͕ϳϬϬͿ
ΨϬ

ΨϮϴ͕ϬϬϬ

ΨϬ

ϱϮ͕ϭϬϬ
ϯϱϭ͕ϲϬϬ
;ϯϱϭ͕ϲϬϬͿ
ΨϱϮ͕ϭϬϬ

>ĞŐŝƐůĂƚŝǀĞ^ƵƉƉŽƌƚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞ^ƵƉƉŽƌƚdŽƚĂů

;ϭ͕ϯϬϭ͕ϬϬϬͿ
ϭ͕ϯϬϭ͕ϬϬϬ
ΨϬ

>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
>ĞŐŝƐůĂƚŝǀĞ^ĞƌǀŝĐĞƐdŽƚĂů

ϳϲϬ͕ϬϬϬ
ϰϬϯ͕ϰϬϬ
;ϰϬϯ͕ϰϬϬͿ
ΨϳϲϬ͕ϬϬϬ

Ψϲϱ͕ϬϬϬ

ΨϬ

ϴϮϱ͕ϬϬϬ
ϰϬϯ͕ϰϬϬ
;ϰϬϯ͕ϰϬϬͿ
ΨϴϮϱ͕ϬϬϬ

ΨϰϭϬ͕ϬϬϬ

Ψϵϯ͕ϬϬϬ

ΨϭϬϮ͕ϵϬϬ

ΨϲϬϱ͕ϵϬϬ

>ĞŐŝƐůĂƚƵƌĞdŽƚĂů
ϭϬhƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚdŽƚĂů

ϲϯ͕ϳϬϬ
Ψϲϯ͕ϳϬϬ

ΨϬ

ϲϱ͕ϬϬϬ

ΨϬ

ΨϬ

ϲϯ͕ϳϬϬ
Ψϲϯ͕ϳϬϬ
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,͘͘ϳ
;ĂƐĞƵĚŐĞƚͿ



ϭϬsĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ
'ĞŶĞƌĂů&ƵŶĚ͕KŶĞͲƚŝŵĞ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐdŽƚĂů

ϯ͕ϲϬϬ
ϱϲϳ͕ϭϬϬ
ΨϱϳϬ͕ϳϬϬ



KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐdŽƚĂů

Ψϭ͕Ϭϭϭ͕ϭϬϬ



ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐ
ϭϬĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚ
^ƚĂƚĞĂƉŝƚŽů&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
^ƚĂƚĞĂƉŝƚŽů&ƵŶĚdŽƚĂů








ĂƉŝƚŽůWƌĞƐĞƌǀĂƚŝŽŶŽĂƌĚdŽƚĂů



ϭϬhƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚ
EĂƚŝŽŶĂů'ƵĂƌĚDtZ&ƵŶĚ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
EĂƚŝŽŶĂů'ƵĂƌĚDtZ&ƵŶĚdŽƚĂů






hƚĂŚEĂƚŝŽŶĂů'ƵĂƌĚdŽƚĂů

^͘͘Ϯ
;DĂŝŶzŝůůͿ

^͘͘ϯ;ŽĨͿ
ΘĂƌƌŝĞƐKǁŶ

;ϭϬϯ͕ϳϬϬͿ

;ΨϭϬϯ͕ϳϬϬͿ
Ψϲϲ͕ϭϬϬ

ΨϬ
ΨϭϭϬ͕ϭϬϮ͕ϵϬϬ

'ƌĂŶĚdŽƚĂů
;ϭϬϯ͕ϳϬϬͿ
ϯ͕ϲϬϬ
ϱϲϳ͕ϭϬϬ
Ψϰϲϳ͕ϬϬϬ
Ψϭϭϭ͕ϭϴϬ͕ϭϬϬ

Ϯϱ͕ϮϬϬ
ϯϱϰ͕ϬϬϬ
;ϯϴϯ͕ϳϬϬͿ
;Ψϰ͕ϱϬϬͿ

ΨϬ

ΨϬ

Ϯϱ͕ϮϬϬ
ϯϱϰ͕ϬϬϬ
;ϯϴϯ͕ϳϬϬͿ
;Ψϰ͕ϱϬϬͿ

;Ψϰ͕ϱϬϬͿ

ΨϬ

ΨϬ

;Ψϰ͕ϱϬϬͿ

;ϯϬϴ͕ϯϬϬͿ
ϱϬ͕ϴϬϬ
;ϴϮ͕ϭϬϬͿ
;Ψϯϯϵ͕ϲϬϬͿ

ΨϬ

ΨϬ

;ϯϬϴ͕ϯϬϬͿ
ϱϬ͕ϴϬϬ
;ϴϮ͕ϭϬϬͿ
;Ψϯϯϵ͕ϲϬϬͿ

;Ψϯϯϵ͕ϲϬϬͿ

ΨϬ

ΨϬ

;Ψϯϯϵ͕ϲϬϬͿ



ϭϬsĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐ
sĞƚĞƌĂŶƐEƵƌƐŝŶŐ,ŽŵĞ&ƵŶĚ
&ĞĚĞƌĂů&ƵŶĚƐ
ĞĚŝĐĂƚĞĚƌĞĚŝƚƐ
ĞŐŝŶŶŝŶŐĂůĂŶĐĞ
ůŽƐŝŶŐĂůĂŶĐĞ
sĞƚĞƌĂŶƐEƵƌƐŝŶŐ,ŽŵĞ&ƵŶĚdŽƚĂů

;ϭϬϱ͕ϯϬϬͿ
ϭϬϱ͕ϯϬϬ
ϭ͕ϵϴϰ͕ϵϬϬ
;Ϯ͕ϮϭϬ͕ϯϬϬͿ
;ΨϮϮϱ͕ϰϬϬͿ

ΨϬ

ΨϬ

;ϭϬϱ͕ϯϬϬͿ
ϭϬϱ͕ϯϬϬ
ϭ͕ϵϴϰ͕ϵϬϬ
;Ϯ͕ϮϭϬ͕ϯϬϬͿ
;ΨϮϮϱ͕ϰϬϬͿ



sĞƚĞƌĂŶƐĂŶĚDŝůŝƚĂƌǇĨĨĂŝƌƐdŽƚĂů

;ΨϮϮϱ͕ϰϬϬͿ

ΨϬ

ΨϬ

;ΨϮϮϱ͕ϰϬϬͿ



ǆƉĞŶĚĂďůĞ&ƵŶĚƐĂŶĚĐĐŽƵŶƚƐdŽƚĂů

;Ψϱϲϵ͕ϱϬϬͿ

ΨϬ

ΨϬ

;Ψϱϲϵ͕ϱϬϬͿ

Ψϰϰϭ͕ϲϬϬ

Ψϲϲ͕ϭϬϬ

ΨϭϭϬ͕ϭϬϮ͕ϵϬϬ

ΨϭϭϬ͕ϲϭϬ͕ϲϬϬ




 'ƌĂŶĚdŽƚĂů
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Executive Appropriations

 dĂďůĞϮͲ&zϮϬϭϵƉƉƌŽƉƌŝĂƚŝŽŶĚũƵƐƚŵĞŶƚƐĞƚĂŝů










/ƚĞŵEĂŵĞ
KƉĞƌĂƚŝŶŐĂŶĚĂƉŝƚĂůƵĚŐĞƚƐ
ĂƉŝƚŽů,ŝůůĂŶĚKƚŚĞƌ^ƚ&ĂĐŝůŝƚǇĨĨŝĐŝĞŶĐŝĞƐ
ŵŶĨŽƌƚŚĞ^ƚĞǁĂƌĚƐŚŝƉŽĨWƵďůŝĐ>ĂŶĚƐ
ĐŽŶŽŵĞƚƌŝĐŶĂůǇƐŝƐͲ>&
ĨĨŝĐŝĞŶĐǇ^ĂǀŝŶŐƐ
,͘͘ϰϵϱ͕dĂǆZĞƐƚƌĂŶĚƋƵĂůdĂƐŬ&ŽƌĐĞ
,͘͘ϰϵϱ͕dĂǆZĞƐƚƌĂŶĚƋƵĂůdĂƐŬ&ŽƌĐĞ
,͘:͘Z͘ϭϬ͕ƵƚŚŽƌŝǌŝŶŐWĂǇŽĨ/ŶͲƐĞƐƐŝŽŶŵƉůƐ
,͘:͘Z͘ϭϬ͕ƵƚŚŽƌŝǌŝŶŐWĂǇŽĨ/ŶͲƐĞƐƐŝŽŶŵƉůƐ
/ŶƚĞƌǀĞŶƚŝŽŶŵĞŶĚŵĞŶƚƐ
>ĞŐŝƐůĂƚŝǀĞ,ƵŵĂŶZĞƐŽƵƌĐĞƐ^ƚĂĨĨ
>Z'ZĞĚŝƐƚƌŝĐƚŝŶŐƋƵŝƉŵĞŶƚĂŶĚ^ŽĨƚǁĂƌĞ
^ƚĂƚĞĂƉŝƚŽů&ŝĞůĚdƌŝƉƐZĞĂůůŽĐĂƚŝŽŶͲ/Ŷ
'ƌĂŶĚdŽƚĂů

ŐĞŶĐǇEĂŵĞ
ĂƉŝƚŽůWƌĞƐĚ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
sĞƚƐͬDŝůĨĨĂŝƌƐ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
>ĞŐŝƐůĂƚƵƌĞ
ĂƉŝƚŽůWƌĞƐĚ

>ŝŶĞ/ƚĞŵEĂŵĞ

ŝůů

/ƚĞŵη

&ƵŶĚ

ĂƉŝƚŽůWƌĞƐĚ
^͘͘ϯ
ϱϮ
'ĞŶĞƌĂůϭǆ
>ĞŐ^ĞƌǀŝĐĞƐ
,͘͘ϳ
ϵ
'ĞŶĞƌĂůϭǆ
>&
^͘͘Ϯ
ϵϵ
'ĞŶĞƌĂůϭǆ
sĞƚƐͬDŝůĨĨĂŝƌƐ
^͘͘Ϯ
ϭϬϭ 'ĞŶĞƌĂůϭǆ
,ŽƵƐĞŽĨZĞƉƐ
,͘͘ϰϵϱ
Ϯ
'ĞŶĞƌĂůϭǆ
^ĞŶĂƚĞ
,͘͘ϰϵϱ
ϭ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘͘ϰϵϱ͕dĂǆZĞƐƚƌĂŶĚƋƵĂůdĂƐŬ&ŽƌĐĞ
,ŽƵƐĞŽĨZĞƉƐ
^͘͘ϯ
ϱϰ
'ĞŶĞƌĂůϭǆ
^ĞŶĂƚĞ
^͘͘ϯ
ϱϯ
'ĞŶĞƌĂůϭǆ
^ƵďƚŽƚĂů͕,͘:͘Z͘ϭϬ͕ƵƚŚŽƌŝǌŝŶŐWĂǇŽĨ/ŶͲƐĞƐƐŝŽŶŵƉůƐ
>Z'
^͘͘Ϯ
Ϭ
'ĞŶĞƌĂůϭǆ
>ĞŐ^ĞƌǀŝĐĞƐ
^͘͘Ϯ
ϭϬϬ 'ĞŶĞƌĂůϭǆ
>Z'
^͘͘Ϯ
Ϭ
'ĞŶĞƌĂůϭǆ
ĂƉŝƚŽůWƌĞƐĚ
^͘͘Ϯ
ϵϴ
'ĞŶĞƌĂůϭǆ

ŵŽƵŶƚ
ϭϭϬ͕ϬϬϬ͕ϬϬϬ
ϳϲϬ͕ϬϬϬ
Ϯϴ͕ϬϬϬ
;ϭϬϯ͕ϳϬϬͿ
ϰϴ͕ϬϬϬ
ϰϴ͕ϬϬϬ
Ψϵϲ͕ϬϬϬ
ϰ͕ϭϬϬ
Ϯ͕ϴϬϬ
Ψϲ͕ϵϬϬ
;ϲϳϬ͕ϬϬϬͿ
ϲϱ͕ϬϬϬ
ϲϳϬ͕ϬϬϬ
ϳϲ͕ϴϬϬ
ΨϭϭϬ͕ϵϮϵ͕ϬϬϬ
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Glossary



'ůŽƐƐĂƌǇŽĨdĞƌŵƐ

































ĚŵŝŶŝƐƚƌĂƚŝǀĞZƵůĞƐͲdŚĞĚĞƚĂŝůĞĚƉƌŽĐĞĚƵƌĞƐĞƐƚĂďůŝƐŚĞĚďǇƐƚĂƚĞĂŐĞŶĐŝĞƐƚŽŝŵƉůĞŵĞŶƚƐƚĂƚƵƚĞĂŶĚƉƌŽŐƌĂŵƐ͘

ŐĞŶĐǇͲƵŶŝƚŽĨĂĐĐŽƵŶƚŝŶŐ͕ƚǇƉŝĐĂůůǇĂƐƐŽĐŝĂƚĞĚǁŝƚŚĂĚĞƉĂƌƚŵĞŶƚ͕ĚŝǀŝƐŝŽŶ͕ďŽĂƌĚ͕ĐŽƵŶĐŝů͕ĐŽŵŵŝƚƚĞĞ͕
ŝŶƐƚŝƚƵƚŝŽŶ͕ŽĨĨŝĐĞ͕ďƵƌĞĂƵ͕ŽƌŽƚŚĞƌƐŝŵŝůĂƌĂĚŵŝŶŝƐƚƌĂƚŝǀĞƵŶŝƚŽĨƐƚĂƚĞŐŽǀĞƌŶŵĞŶƚ͕ƚŚĂƚŝŶĐůƵĚĞƐůŝŶĞŝƚĞŵƐ
ĂŶĚƉƌŽŐƌĂŵƐ͘

ůůŽĐĂƚŝŽŶͲdŚĞĚŝǀŝƐŝŽŶŽĨĂŶĂƉƉƌŽƉƌŝĂƚŝŽŶŝŶƚŽƉĂƌƚƐ͕ĂŶĚƚŚĞĚĞƐŝŐŶĂƚŝŽŶŽĨĞĂĐŚƉĂƌƚĨŽƌĞǆƉĞŶĚŝƚƵƌĞďǇƐƉĞĐŝĨŝĐ
ƵŶŝƚƐŽƌĨŽƌƐƉĞĐŝĨŝĐƉƵƌƉŽƐĞƐ͘

ŵĞƌŝĐĂŶZĞĐŽǀĞƌǇĂŶĚZĞŝŶǀĞƐƚŵĞŶƚĐƚ;ZZͿʹdŚĞĨĞĚĞƌĂůƐƚŝŵƵůƵƐƉƌŽŐƌĂŵƉƌŽǀŝĚŝŶŐŵŽŶĞǇƚŽƐƚĂƚĞƐĨŽƌ
ĞĚƵĐĂƚŝŽŶ͕ũŽďƐĐƌĞĂƚŝŽŶ͕ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕ǁĞĂƚŚĞƌŝǌĂƚŝŽŶ͕ĂŶĚŽƚŚĞƌĂƌĞĂƐƚŽŚĞůƉŵŽǀĞƚŚĞĐŽƵŶƚƌǇŽƵƚŽĨ
ƚŚĞĞĐŽŶŽŵŝĐĐƌŝƐŝƐŽĨϮϬϬϴ͘

ƉƉƌŽƉƌŝĂƚŝŽŶͲůĞŐŝƐůĂƚŝǀĞĂƵƚŚŽƌŝǌĂƚŝŽŶƚŽŵĂŬĞĞǆƉĞŶĚŝƚƵƌĞƐĂŶĚŝŶĐƵƌŽďůŝŐĂƚŝŽŶƐ͘

ĂĐŬĨŝůůʹdŚĞƵƐĞŽĨŽŶĞͲƚŝŵĞĨƵŶĚƐ;ƐƚĂƚĞŽƌĨĞĚĞƌĂůͿƚŽƌĞƉůĂĐĞƌĞĚƵĐƚŝŽŶƐŝŶŽŶŐŽŝŶŐƉƌŽŐƌĂŵŵĂƚŝĐĨƵŶĚŝŶŐĨŽƌ
ŽŶĞǇĞĂƌ͘

ŝůůͲƉƌŽƉŽƐĞĚůĂǁŽƌƐƚĂƚƵƚĞƉƌĞƐĞŶƚĞĚƚŽƚŚĞ>ĞŐŝƐůĂƚƵƌĞĨŽƌƚŚĞŝƌĐŽŶƐŝĚĞƌĂƚŝŽŶ͘

ŝůůŽĨŝůůƐ;ƉƉƌŽƉƌŝĂƚŝŽŶƐĚũƵƐƚŵĞŶƚƐͿͲďŝůůǁŚŝĐŚĐŽŶƚĂŝŶƐĨƵŶĚŝŶŐĨŽƌůĞŐŝƐůĂƚŝŽŶƚŚĂƚŚĂƐĨŝƐĐĂůŝŵƉĂĐƚĂŶĚ
ĨƵŶĚŝŶŐĨŽƌŽƚŚĞƌůĞŐŝƐůĂƚŝǀĞĂĐƚŝŽŶ͘/ƚĐŽǀĞƌƐƚǁŽĨŝƐĐĂůǇĞĂƌƐ͗ƚŚĞĐƵƌƌĞŶƚĨŝƐĐĂůǇĞĂƌĂŶĚƚŚĞŶĞǆƚ͘

ŽŶĚͲĐĞƌƚŝĨŝĐĂƚĞŽĨŝŶĚĞďƚĞĚŶĞƐƐŝƐƐƵĞĚďǇĂŐŽǀĞƌŶŵĞŶƚĞŶƚŝƚǇĂƐĞǀŝĚĞŶĐĞŽĨŵŽŶĞǇďŽƌƌŽǁĞĚ͘/ƚŝƐĂǁƌŝƚƚĞŶ
ƉƌŽŵŝƐĞƚŽƉĂǇĂƐƉĞĐŝĨŝĞĚƐƵŵĂƚĂƐƉĞĐŝĨŝĞĚĚĂƚĞŽƌĚĂƚĞƐƚŽŐĞƚŚĞƌǁŝƚŚƐƉĞĐŝĨŝĐƉĞƌŝŽĚŝĐŝŶƚĞƌĞƐƚĂƚĂ
ƐƉĞĐŝĨŝĞĚƌĂƚĞ͘dŚĞƉƌŝŵĂƌǇďŽŶĚƐƵƐĞĚďǇƚŚĞ^ƚĂƚĞĂƌĞ'ĞŶĞƌĂůKďůŝŐĂƚŝŽŶŽŶĚƐ͕>ĞĂƐĞZĞǀĞŶƵĞŽŶĚƐ͕
ĂŶĚZĞǀĞŶƵĞŽŶĚƐ͘

ƵĚŐĞƚͲŶŝƚĞŵŝǌĞĚƐƵŵŵĂƌǇŽĨĞƐƚŝŵĂƚĞĚŽƌŝŶƚĞŶĚĞĚĞǆƉĞŶĚŝƚƵƌĞƐĨŽƌĂĨŝƐĐĂůǇĞĂƌĂůŽŶŐǁŝƚŚĞƐƚŝŵĂƚĞĚ
ƌĞǀĞŶƵĞƐ͘

ƵĚŐĞƚǆĞĐƵƚŝŽŶWůĂŶͲƉƌŽƉŽƐĂůƐƵďŵŝƚƚĞĚďǇĂŶĂĚŵŝŶŝƐƚƌĂƚŝǀĞƵŶŝƚŽĨƐƚĂƚĞŐŽǀĞƌŶŵĞŶƚƚŽƚŚĞŝǀŝƐŝŽŶŽĨ
&ŝŶĂŶĐĞĞŶƵŵĞƌĂƚŝŶŐĞǆƉĞĐƚĞĚƌĞǀĞŶƵĞƐĂŶĚĂƵƚŚŽƌŝǌĞĚĞǆƉĞŶĚŝƚƵƌĞƐǁŝƚŚŝŶůŝŶĞŝƚĞŵƐĂŶĚĂŵŽŶŐ
ƉƌŽŐƌĂŵƐ͘

ƵŝůĚŝŶŐůŽĐŬƐͲ&ƵŶĚŝŶŐŝŶĐƌĞĂƐĞƐŽƌĚĞĐƌĞĂƐĞƐƚŽĞǆŝƐƚŝŶŐƉƌŽŐƌĂŵƐ͘

ĂůĞŶĚĂƌzĞĂƌͲdŚĞǇĞĂƌďĞŐŝŶŶŝŶŐϭ:ĂŶƵĂƌǇĂŶĚĞŶĚŝŶŐϯϭĞĐĞŵďĞƌ͘

ĂƉŝƚĂůKƵƚůĂǇͲǆƉĞŶĚŝƚƵƌĞƐǁŚŝĐŚƌĞƐƵůƚŝŶƚŚĞĂĐƋƵŝƐŝƚŝŽŶŽƌƌĞƉůĂĐĞŵĞŶƚŽĨĨŝǆĞĚĂƐƐĞƚƐŽƚŚĞƌƚŚĂŶĐŽŵƉƵƚĞƌƐ
ĂŶĚƌĞůĂƚĞĚŚĂƌĚǁĂƌĞ͘

ƵƌƌĞŶƚǆƉĞŶƐĞͲŶĞǆƉĞŶĚŝƚƵƌĞĐĂƚĞŐŽƌǇǁŚŝĐŚŝŶĐůƵĚĞƐŐĞŶĞƌĂůŽƉĞƌĂƚŝŽŶĂůĞǆƉĞŶƐĞƐŽĨƚŚĞƉƌŽŐƌĂŵƐ
ŝŶĐůƵĚŝŶŐ͗ĐŽŶƐƵůƚĂŶƚƐ͕ĐŽŶƚƌĂĐƚƐ͕ďƵŝůĚŝŶŐŵĂŝŶƚĞŶĂŶĐĞ͕ƐŵĂůůŽĨĨŝĐĞƐƵƉƉůŝĞƐ͕ĞƚĐ͘

ĂƚĂWƌŽĐĞƐƐŝŶŐƵƌƌĞŶƚǆƉĞŶƐĞ;WƵƌƌĞŶƚǆƉĞŶƐĞͿͲŶĞǆƉĞŶĚŝƚƵƌĞĐĂƚĞŐŽƌǇǁŚŝĐŚŝŶĐůƵĚĞƐĐŽƐƚƐŝŶĐƵƌƌĞĚƚŽ
ŽƉĞƌĂƚĞŝŶĨŽƌŵĂƚŝŽŶƚĞĐŚŶŽůŽŐǇƐǇƐƚĞŵƐ͕ƐƵĐŚĂƐ>ŽĐĂůƌĞĂEĞƚǁŽƌŬ;>EͿĐŽŶŶĞĐƚŝŽŶƐ͕ƐŽĨƚǁĂƌĞƵŶĚĞƌ
Ψϱ͕ϬϬϬ͕ĂŶĚƐƵƉƉůŝĞƐ͘
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ĂƚĂWƌŽĐĞƐƐŝŶŐĂƉŝƚĂů;WĂƉŝƚĂůͿͲdŚĞĞǆƉĞŶĚŝƚƵƌĞĐĂƚĞŐŽƌǇƚŚĂƚŝŶĐůƵĚĞƐĐŽŵƉƵƚĞƌŚĂƌĚǁĂƌĞ͕ƐƵƉƉŽƌƚ
ĞƋƵŝƉŵĞŶƚ͕ƐǇƐƚĞŵƐ͕ĂŶĚƐŽĨƚǁĂƌĞŽǀĞƌΨϱ͕ϬϬϬ͘

Ğďƚ;'ĞŶĞƌĂůKďůŝŐĂƚŝŽŶͿʹĞďƚďĂĐŬĞĚďǇƚŚĞĨƵůůĨĂŝƚŚĂŶĚĐƌĞĚŝƚŽĨƚŚĞ^ƚĂƚĞ͘WƌŽƉĞƌƚǇƚĂǆĞƐƐĞĐƵƌĞŐĞŶĞƌĂů
ŽďůŝŐĂƚŝŽŶĚĞďƚĂŶĚŐĞŶĞƌĂůƚĂǆƌĞǀĞŶƵĞƉĂǇƐĨŽƌƚŚĞĚĞďƚƐĞƌǀŝĐĞ͘

Ğďƚ;ZĞǀĞŶƵĞͿͲďŽŶĚƚŚĂƚĚŽĞƐŶŽƚĐĂƌƌǇƚŚĞΗĨƵůůĨĂŝƚŚĂŶĚĐƌĞĚŝƚΗŽĨƚŚĞ^ƚĂƚĞďƵƚƌĂƚŚĞƌƉůĞĚŐĞƐĂƌĞǀĞŶƵĞŽƌ
ůĞĂƐĞƐƚƌĞĂŵƚŽƉĂǇĨŽƌĚĞďƚƐĞƌǀŝĐĞ͘

Ğďƚ>ŝŵŝƚ;ŽŶƐƚŝƚƵƚŝŽŶĂůͿͲĂƉƐƚŽƚĂůŐĞŶĞƌĂůŽďůŝŐĂƚŝŽŶĚĞďƚĂƚϭ͘ϱƉĞƌĐĞŶƚŽĨƚŽƚĂůĨĂŝƌŵĂƌŬĞƚǀĂůƵĞŽĨƚĂǆĂďůĞ
ƉƌŽƉĞƌƚǇ͘

Ğďƚ>ŝŵŝƚ;^ƚĂƚƵƚŽƌǇͿͲhϲϯ:ͲϯͲϰϬϮůŝŵŝƚƐŐĞŶĞƌĂůŽďůŝŐĂƚŝŽŶĚĞďƚƚŽϰϱƉĞƌĐĞŶƚŽĨƚŚĞĂůůŽǁĂďůĞƐƉĞŶĚŝŶŐůŝŵŝƚ
ĨƌŽŵƚŚĞ'ĞŶĞƌĂů&ƵŶĚ͕hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚĂŶĚdƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ͕ůĞƐƐĚĞďƚƐĞƌǀŝĐĞ͘ƚǁŽͲƚŚŝƌĚƐǀŽƚĞ
ŽĨƚŚĞ>ĞŐŝƐůĂƚƵƌĞŝƐŶĞĐĞƐƐĂƌǇƚŽĞǆĐĞĞĚƚŚŝƐůŝŵŝƚ͘

Ğďƚ^ĞƌǀŝĐĞͲdŚĞŵŽŶĞǇƌĞƋƵŝƌĞĚƚŽƉĂǇƚŚĞĐƵƌƌĞŶƚŽƵƚƐƚĂŶĚŝŶŐƉƌŝŶĐŝƉůĞĂŶĚŝŶƚĞƌĞƐƚƉĂǇŵĞŶƚƐŽŶĞǆŝƐƚŝŶŐ
ŽďůŝŐĂƚŝŽŶƐĂĐĐŽƌĚŝŶŐƚŽƚŚĞƚĞƌŵƐŽĨƚŚĞŽďůŝŐĂƚŝŽŶƐ͘

ĞĚŝĐĂƚĞĚƌĞĚŝƚƐZĞǀĞŶƵĞͲDŽŶĞǇƚŚĂƚŝƐƉĂŝĚƚŽĂŶĂŐĞŶĐǇďǇŽƚŚĞƌĂŐĞŶĐŝĞƐŽƌƚŚĞƉƵďůŝĐĨŽƌƐĞƌǀŝĐĞƐŽƌŐŽŽĚƐ͘
dŚĞĂŐĞŶĐǇƵƐƵĂůůǇƵƐĞƐƚŚĞƐĞĚĞĚŝĐĂƚĞĚĨƵŶĚƐƚŽƉĂǇĨŽƌŝƚƐĞǆƉĞŶƐĞƐ͘

ĚƵĐĂƚŝŽŶ&ƵŶĚ;&ͿͲdŚĞŵĂŝŶĨƵŶĚŝŶŐƐŽƵƌĐĞĨŽƌƉƵďůŝĐĂŶĚŚŝŐŚĞƌĞĚƵĐĂƚŝŽŶ͘dŚĞĚƵĐĂƚŝŽŶ&ƵŶĚƌĞĐĞŝǀĞƐĂůů
ƌĞǀĞŶƵĞƐĨƌŽŵƚĂǆĞƐŽŶŝŶƚĂŶŐŝďůĞƉƌŽƉĞƌƚǇŽƌĨƌŽŵŝŶĐŽŵĞƚĂǆ͘

ŶĐƵŵďƌĂŶĐĞͲŶŽďůŝŐĂƚŝŽŶŝŶƚŚĞĨŽƌŵŽĨƉƵƌĐŚĂƐĞŽƌĚĞƌƐ͕ĐŽŶƚƌĂĐƚƐŽƌƐĂůĂƌǇĐŽŵŵŝƚŵĞŶƚƐǁŚŝĐŚĂŶĂŐĞŶĐǇ
ĐŚĂƌŐĞƐƚŽĂŶĂƉƉƌŽƉƌŝĂƚŝŽŶĂŶĚĨŽƌǁŚŝĐŚƚŚĞĂŐĞŶĐǇƌĞƐĞƌǀĞƐĂƉŽƌƚŝŽŶŽĨŝƚƐĂƉƉƌŽƉƌŝĂƚŝŽŶ͘

ŶƚĞƌƉƌŝƐĞ&ƵŶĚͲ&ƵŶĚĞƐƚĂďůŝƐŚĞĚďǇĂŐŽǀĞƌŶŵĞŶƚĂůƵŶŝƚǁŚŝĐŚŽƉĞƌĂƚĞƐůŝŬĞĂďƵƐŝŶĞƐƐ͘hƐĞĚďǇŐŽǀĞƌŶŵĞŶƚĂů
ƵŶŝƚƐƚŚĂƚĐŽǀĞƌŵŽƐƚŽƌĂůůŽĨƚŚĞŝƌŽƉĞƌĂƚŝŶŐĐŽƐƚƐƚŚƌŽƵŐŚƵƐĞƌĐŚĂƌŐĞƐ͘

ǆƉĞŶĚĂďůĞZĞĐĞŝƉƚƐʹDŽŶĞǇƚŚĂƚŝƐƉĂŝĚƚŽĂŶĂŐĞŶĐǇĨŽƌĞǆƉĞŶĚŝƚƵƌĞƐƚŚĂƚĂƌĞůŝŵŝƚĞĚďǇĂŶŽŶƐƚĂƚĞĞŶƚŝƚǇƚŚĂƚ
ƉƌŽǀŝĚĞƐƚŚĞĨƵŶĚƐ͘ǆƉĞŶĚĂďůĞƌĞĐĞŝƉƚƐŵĂǇŝŶĐůƵĚĞŐƌĂŶƚƐ͕ƐƚĂƚĞŵĂƚĐŚĞƐĨŽƌĨĞĚĞƌĂůƌĞǀĞŶƵĞƐƉĂŝĚďǇĂ
ŶŽŶƐƚĂƚĞĞŶƚŝƚǇ͖ĂŶĚƌĞďĂƚĞƐ͕ŝŶĐůƵĚŝŶŐƉŚĂƌŵĂĐǇƌĞďĂƚĞƐ͕ƚŚĂƚŚĂǀĞƐŝŵŝůĂƌƌĞƐƚƌŝĐƚŝŽŶƐŽŶĞǆƉĞŶĚŝƚƵƌĞƐĂƐ
ƚŚĞŽƌŝŐŝŶĂůƉƌŽŐƌĂŵ͘

ǆƉĞŶĚŝƚƵƌĞƐͲǆƉĞŶƐĞĐĂƚĞŐŽƌŝĞƐĨŽƌƉĞƌƐŽŶŶĞů͕ŐŽŽĚƐ͕ĂŶĚƐĞƌǀŝĐĞƐŶĞĞĚĞĚďǇƐƚĂƚĞƉƌŽŐƌĂŵƐ͘dŚĞƐĞŝŶĐůƵĚĞ͗
ƉĞƌƐŽŶŶĞůƐĞƌǀŝĐĞƐ͕ƚƌĂǀĞů͕ĐƵƌƌĞŶƚĞǆƉĞŶƐĞ͕WĐƵƌƌĞŶƚĞǆƉĞŶƐĞ͕WĐĂƉŝƚĂů͕ĐĂƉŝƚĂůŽƵƚůĂǇ͕ƉĂƐƐͲƚŚƌŽƵŐŚ͕
ĂŶĚŽƚŚĞƌ͘

&ĞĚĞƌĂů&ƵŶĚƐͲDŽŶĞǇŵĂĚĞĂǀĂŝůĂďůĞƚŽƚŚĞ^ƚĂƚĞďǇĂŶĂĐƚŽĨƚŚĞ&ĞĚĞƌĂůŽŶŐƌĞƐƐ͘dŚĞ'ŽǀĞƌŶŽƌŵĂǇĂĐĐĞƉƚ͕
ŽŶďĞŚĂůĨŽĨƚŚĞ^ƚĂƚĞ͕ĂŶǇĨĞĚĞƌĂůĂƐƐŝƐƚĂŶĐĞĨƵŶĚƐĨŽƌƉƌŽŐƌĂŵƐƚŚĂƚĂƌĞĐŽŶƐŝƐƚĞŶƚǁŝƚŚƚŚĞŶĞĞĚƐĂŶĚ
ŐŽĂůƐŽĨƚŚĞ^ƚĂƚĞĂŶĚŝƚƐĐŝƚŝǌĞŶƐĂŶĚƚŚĂƚĂƌĞŶŽƚƉƌŽŚŝďŝƚĞĚďǇůĂǁ͘'ĞŶĞƌĂůůǇ͕ŵŽŶĞǇĐŽŵĞƐƚŽƚŚĞ^ƚĂƚĞ
ĨƌŽŵƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚǁŝƚŚƐƉĞĐŝĨŝĐƌĞƋƵŝƌĞŵĞŶƚƐ͘/ŶŵĂŶǇĐĂƐĞƐ͕ƚŚĞ^ƚĂƚĞŵƵƐƚƉƌŽǀŝĚĞĂŵĂƚĐŚŝŶ
ƐƚĂƚĞĨƵŶĚƐŽƌŝŶͲŬŝŶĚƐĞƌǀŝĐĞƐ͘

&ŝƐĐĂůEŽƚĞͲdŚĞĞƐƚŝŵĂƚĞďǇƚŚĞ>ĞŐŝƐůĂƚŝǀĞ&ŝƐĐĂůŶĂůǇƐƚŽĨƚŚĞĂŵŽƵŶƚŽĨƉƌĞƐĞŶƚŽƌĨƵƚƵƌĞƌĞǀĞŶƵĞĂŶĚͬŽƌ
ĞǆƉĞŶĚŝƚƵƌĞƐƌĞƐƵůƚŝŶŐĨƌŽŵƚŚĞƉĂƐƐĂŐĞŽĨĂŐŝǀĞŶďŝůů͘

&ŝƐĐĂůzĞĂƌ;&zͿͲŶĂĐĐŽƵŶƚŝŶŐƉĞƌŝŽĚŽĨϭϮŵŽŶƚŚƐĂƚƚŚĞĞŶĚŽĨǁŚŝĐŚƚŚĞŽƌŐĂŶŝǌĂƚŝŽŶĂƐĐĞƌƚĂŝŶƐŝƚƐĨŝŶĂŶĐŝĂů
ĐŽŶĚŝƚŝŽŶƐ͘dŚĞƐƚĂƚĞĨŝƐĐĂůǇĞĂƌ;&zͿƌƵŶƐĨƌŽŵ:ƵůǇϭƚŚƌŽƵŐŚ:ƵŶĞϯϬ͘dŚĞĨĞĚĞƌĂůĨŝƐĐĂůǇĞĂƌ;&&zͿŝƐĨƌŽŵ
KĐƚ͘ϭƚŚƌŽƵŐŚ^ĞƉƚ͘ϯϬ͘
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&ĞĞͲĨŝǆĞĚĐŚĂƌŐĞĨŽƌĂŐŽŽĚŽƌƐĞƌǀŝĐĞ͕ƵƐƵĂůůǇƌĞĐŽƌĚĞĚĂƐĞĚŝĐĂƚĞĚƌĞĚŝƚƌĞǀĞŶƵĞ͘

&ŝǆĞĚƐƐĞƚƐͲ>ŽŶŐͲƚĞƌŵĂƐƐĞƚƐǁŚŝĐŚǁŝůůŶŽƌŵĂůůǇůĂƐƚŝŶĞǆĐĞƐƐŽĨŽŶĞǇĞĂƌ͕ƐƵĐŚĂƐůĂŶĚ͕ďƵŝůĚŝŶŐƐ͕ŵĂĐŚŝŶĞƌǇ͕
ĨƵƌŶŝƚƵƌĞ͕ĞƚĐ͘

&ƌĞĞZĞǀĞŶƵĞͲŽůůĞĐƚŝŽŶƐƚŚĂƚĂƌĞƌĞƋƵŝƌĞĚďǇůĂǁƚŽďĞĚĞƉŽƐŝƚĞĚŝŶƚŚĞ'ĞŶĞƌĂů&ƵŶĚ͕ƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚ͕ƚŚĞ
hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ͖ŽƌƚŚĞdƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚ͖ŽƌĐŽůůĞĐƚŝŽŶƐƚŚĂƚĂƌĞŶŽƚŽƚŚĞƌǁŝƐĞĚĞƐŝŐŶĂƚĞĚďǇůĂǁŽƌ
ƚŚĂƚĂƌĞŶŽƚĞǆƚĞƌŶĂůůǇƌĞƐƚƌŝĐƚĞĚ͘

&ƵůůdŝŵĞƋƵŝǀĂůĞŶƚ;&dͿͲ&dŝƐƚŚĞĂďďƌĞǀŝĂƚŝŽŶĨŽƌ͞&ƵůůdŝŵĞƋƵŝǀĂůĞŶƚ͟ƉŽƐŝƚŝŽŶŽƌĞŵƉůŽǇĞĞ͘/ƚŝƐĂŵĞƚŚŽĚ
ŽĨƐƚĂŶĚĂƌĚŝǌŝŶŐƚŚĞƉĞƌƐŽŶŶĞůĐŽƵŶƚ͘KŶĞƉĞƌƐŽŶǁŽƌŬŝŶŐϰϬŚŽƵƌƐƉĞƌǁĞĞŬĨŽƌŽŶĞǇĞĂƌŝƐĞƋƵĂůƚŽŽŶĞ
&d͘dǁŽƉĞŽƉůĞǁŽƌŬŝŶŐϮϬŚŽƵƌƐĞĂĐŚƉĞƌǁĞĞŬƐĂƌĞĞƋƵĂůƚŽŽŶĞ&d͘KŶĞ&dŝƐĂŶǇĐŽŵďŝŶĂƚŝŽŶŽĨ
ŚŽƵƌƐƚŚĂƚĞƋƵĂůƐĂĨƵůůͲƚŝŵĞ͕ϰϬͲŚŽƵƌĂǁĞĞŬĞŵƉůŽǇĞĞ͘

&Ƶůů&ĂŝƚŚĂŶĚƌĞĚŝƚͲƉůĞĚŐĞŽĨƚŚĞŐĞŶĞƌĂůƚĂǆŝŶŐƉŽǁĞƌŽĨƚŚĞŐŽǀĞƌŶŵĞŶƚĨŽƌƚŚĞƉĂǇŵĞŶƚŽĨĂĚĞďƚ
ŽďůŝŐĂƚŝŽŶ͘

&ƵŶĚͲŶŝŶĚĞƉĞŶĚĞŶƚĨŝƐĐĂůĂŶĚĂĐĐŽƵŶƚŝŶŐĞŶƚŝƚǇǁŝƚŚĂƐĞůĨͲďĂůĂŶĐŝŶŐƐĞƚŽĨĂĐĐŽƵŶƚƐ͘

'ĞŶĞƌĂů&ƵŶĚ;'&ͿͲŵĂũŽƌƌĞǀĞŶƵĞƐŽƵƌĐĞĨŽƌƚŚĞ^ƚĂƚĞ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞĐĂŶĂƉƉƌŽƉƌŝĂƚĞƚŚĞƐĞĨƵŶĚƐĂƚŝƚƐ
ĚŝƐĐƌĞƚŝŽŶ͕ĂƐƚŚĞŽŶƐƚŝƚƵƚŝŽŶĂůůŽǁƐ͘dŚĞƉƌŝŵĂƌǇƐŽƵƌĐĞŽĨƚŚŝƐƌĞǀĞŶƵĞŝƐƚŚĞƐĂůĞƐƚĂǆ͕ĂůƚŚŽƵŐŚƚŚĞƌĞ
ĂƌĞƐĞǀĞƌĂůŽƚŚĞƌƚĂǆĞƐĂŶĚĨĞĞƐƚŚĂƚĐŽŶƚƌŝďƵƚĞƚŽƚŚĞ'ĞŶĞƌĂů&ƵŶĚ͘

'ĞŶĞƌĂůKďůŝŐĂƚŝŽŶŽŶĚƐ;'͘K͘ͿͲdŚĞĨƵůůĨĂŝƚŚĂŶĚĐƌĞĚŝƚŽĨƚŚĞ^ƚĂƚĞŝƐƚŚĞƐĞĐƵƌŝƚǇĨŽƌ'͘K͘ĚĞďƚ͘dŚĞƐƚĂƚĞ
ŽŶƐƚŝƚƵƚŝŽŶĂŶĚƐƚĂƚƵƚĞůŝŵŝƚƚŚĞůĞǀĞůŽĨ'͘K͘ĚĞďƚƚŚĂƚŵĂǇďĞŝƐƐƵĞĚ͘'͘K͘ĚĞďƚŝƐƚŚĞůĞĂƐƚĞǆƉĞŶƐŝǀĞ
ƚŽŽůĂǀĂŝůĂďůĞƚŽƚŚĞ^ƚĂƚĞĨŽƌůŽŶŐƚĞƌŵďŽƌƌŽǁŝŶŐĂŶĚŝƐƵƐƵĂůůǇŝƐƐƵĞĚĨŽƌƐŝǆͲǇĞĂƌƚĞƌŵƐ;ďƵŝůĚŝŶŐƐͿŽƌϭϱͲ
ǇĞĂƌƚĞƌŵƐ;ŚŝŐŚǁĂǇƐͿ͘

'ƌĂŶƚͲĐŽŶƚƌŝďƵƚŝŽŶďǇŽŶĞĞŶƚŝƚǇƚŽĂŶŽƚŚĞƌǁŝƚŚŽƵƚĞǆƉĞĐƚĂƚŝŽŶŽĨƌĞƉĂǇŵĞŶƚ͘dŚŝƐŝƐƵƐƵĂůůǇŵĂĚĞŝŶƐƵƉƉŽƌƚ
ŽĨƐŽŵĞƐƉĞĐŝĨŝĞĚĨƵŶĐƚŝŽŶŽƌŐŽĂů͘

/ŶĚŝƌĞĐƚŚĂƌŐĞƐͲůƐŽĐĂůůĞĚKǀĞƌŚĞĂĚ^ŚĂƌĞĚǆƉĞŶƐĞƐ͕ǁŚŝĐŚĐĂŶŶŽƚďĞĞǆĂĐƚůǇŝĚĞŶƚŝĨŝĞĚƚŽĂƐƉĞĐŝĨŝĐƉƌŽĚƵĐƚ
ŽƌƐĞƌǀŝĐĞƚŚĂƚĂƌĞŽĨƚĞŶĂůůŽĐĂƚĞĚƌĂƚŚĞƌƚŚĂŶĐŽŵƉƵƚĞĚ͘

/ŶŝƚŝĂƚŝǀĞͲƉƌŽĐĞĚƵƌĞďǇǁŚŝĐŚĐŝƚŝǌĞŶƐĐĂŶƉƌŽƉŽƐĞĂůĂǁĂŶĚĞŶƐƵƌĞŝƚƐƐƵďŵŝƐƐŝŽŶƚŽƚŚĞĞůĞĐƚŽƌĂƚĞ͘

/ŶƚĞŶƚ>ĂŶŐƵĂŐĞͲƐƚĂƚĞŵĞŶƚ͕ĂĚĚĞĚƚŽĂƉƉƌŽƉƌŝĂƚŝŽŶƐďŝůůƐƚŽĞǆƉůĂŝŶŽƌƉƵƚĐŽŶĚŝƚŝŽŶƐŽŶƚŚĞƵƐĞŽĨůŝŶĞŝƚĞŵ
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐ͘dŚĞƐĞƐƚĂƚĞŵĞŶƚƐĂƌĞƉĂƌƚŽĨĂŶƉƉƌŽƉƌŝĂƚŝŽŶƐĐƚ͕ďƵƚĞǆƉŝƌĞĂƚƚŚĞĞŶĚŽĨƚŚĞĨŝƐĐĂůǇĞĂƌ͘
/ŶƚĞŶƚůĂŶŐƵĂŐĞĐĂŶŶŽƚƌĞƉůĂĐĞŽƌƐƵƉĞƌƐĞĚĞĐƵƌƌĞŶƚƐƚĂƚƵƚĞƐ͘

/ŶƚĞƌŝŵͲdŚĞƉĞƌŝŽĚďĞƚǁĞĞŶƌĞŐƵůĂƌƐĞƐƐŝŽŶƐŽĨƚŚĞ>ĞŐŝƐůĂƚƵƌĞ͘

/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚͲĨƵŶĚĞƐƚĂďůŝƐŚĞĚďǇĂŐŽǀĞƌŶŵĞŶƚĂůƵŶŝƚƚŽƉƌŽǀŝĚĞŐŽŽĚƐĂŶĚƐĞƌǀŝĐĞƐ͕ƉƌŝŵĂƌŝůǇƚŽŽƚŚĞƌ
ŐŽǀĞƌŶŵĞŶƚĂůĂŐĞŶĐŝĞƐ͘hƐĞƌĐŚĂƌŐĞƐƵƐƵĂůůǇĨŝŶĂŶĐĞƚŚĞƐĞĨƵŶĚƐ͘

/ƚĞŵŽĨƉƉƌŽƉƌŝĂƚŝŽŶͲŶĂƵƚŚŽƌŝǌĂƚŝŽŶŽĨĞǆƉĞŶĚŝƚƵƌĞĐŽŶƚĂŝŶĞĚŝŶůĞŐŝƐůĂƚŝŽŶƚŚĂƚĂƉƉƌŽƉƌŝĂƚĞƐĨƵŶĚƐĂŶĚ
ŝŶĐůƵĚĞƐƚŚĞƚŚĞŶĂŵĞŽĨƚŚĞĂŐĞŶĐǇĂŶĚůŝŶĞŝƚĞŵƚŽǁŚŝĐŚĂƵƚŚŽƌŝǌĂƚŝŽŶŝƐŐƌĂŶƚĞĚ͕ĂŶĚƐŽƵƌĐĞƐŽĨĨŝŶĂŶĐĞ
ĨƌŽŵǁŚŝĐŚĂƵƚŚŽƌŝǌĂƚŝŽŶŝƐŐƌĂŶƚĞĚĂŶĚĂƐƐŽĐŝĂƚĞĚĂŵŽƵŶƚƐĂƵƚŚŽƌŝǌĞĚ͘/ƚŵĂǇĂůƐŽŝŶĐůƵĚĞĂƐĐŚĞĚƵůĞŽĨ
ƉƌŽŐƌĂŵƐ͕ŝŶƚĞŶƚůĂŶŐƵĂŐĞ͕ĂƉƉƌŽǀĞĚĨƵůůͲƚŝŵĞĞƋƵŝǀĂůĞŶƚĞŵƉůŽǇŵĞŶƚ͕ĂƵƚŚŽƌŝǌĞĚĐĂƉŝƚĂůŽƵƚůĂǇ͖ĂŶĚŽƚŚĞƌ
ĐŽŶĚŝƚŝŽŶƐŽĨĂƉƉƌŽƉƌŝĂƚŝŽŶ͘ĂĐŚĂƉƉƌŽƉƌŝĂƚĞĚƐƵŵŚĂƐĂŶŝƚĞŵŶƵŵďĞƌŝŶĂŶĂƉƉƌŽƉƌŝĂƚŝŽŶƐďŝůů͘

>ĂƉƐĞͲdŚĞĂƵƚŽŵĂƚŝĐƚĞƌŵŝŶĂƚŝŽŶŽĨĂŶĂƉƉƌŽƉƌŝĂƚŝŽŶĂŶĚƚŚĞƌĞƚƵƌŶŽĨƚŚĞƵŶĞǆƉĞŶĚĞĚĨƵŶĚƐƚŽƚŚĞďĂƐĞĨƵŶĚ͘
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>ĂƉƐŝŶŐ&ƵŶĚƐʹhŶƐƉĞŶƚŵŽŶĞǇƌĞŵĂŝŶŝŶŐĂƚƚŚĞĞŶĚŽĨƚŚĞǇĞĂƌƌĞǀĞƌƚƐ;ŽƌůĂƉƐĞƐͿďĂĐŬƚŽƚŚĞďĂƐĞĨƵŶĚ͕ƵŶůĞƐƐ
ŽƚŚĞƌǁŝƐĞĚĞƐŝŐŶĂƚĞĚ͘

>ĞĂƐĞZĞǀĞŶƵĞŽŶĚƐͲdŚĞ^ƚĂƚĞƵŝůĚŝŶŐKǁŶĞƌƐŚŝƉƵƚŚŽƌŝƚǇŝƐƐƵĞƐůĞĂƐĞƌĞǀĞŶƵĞďŽŶĚƐĂƐƚŚĞŽĨĨŝĐŝĂůŽǁŶĞƌŽĨ
ƐƚĂƚĞĨĂĐŝůŝƚŝĞƐ͘ĞďƚƐĞƌǀŝĐĞ;ƵƐƵĂůůǇƉĂŝĚŽǀĞƌϮϬǇĞĂƌƐͿĐŽŵĞƐĨƌŽŵƌĞŶƚƐĐŽůůĞĐƚĞĚĨƌŽŵƵƐĞƌĂŐĞŶĐŝĞƐĂŶĚ
ĐĂƌƌŝĞƐĂŶŝŶƚĞƌĞƐƚƌĂƚĞƐůŝŐŚƚůǇŚŝŐŚĞƌƚŚĂŶŐĞŶĞƌĂůŽďůŝŐĂƚŝŽŶĚĞďƚ͘

>ĞŐŝƐůĂƚŝǀĞKǀĞƌƐŝŐŚƚͲdŚĞƌĞƐƉŽŶƐŝďŝůŝƚǇŽĨƚŚĞ>ĞŐŝƐůĂƚƵƌĞƚŽƌĞǀŝĞǁŽƉĞƌĂƚŝŽŶƐŽĨĞǆĞĐƵƚŝǀĞĂŶĚũƵĚŝĐŝĂůĂŐĞŶĐŝĞƐ͘

>ĞŐŝƐůĂƚŝǀĞZƵůĞͲdŚĞƉƌĞĐŝƐĞŵĞƚŚŽĚŽƌƉƌŽĐĞĚƵƌĞŽĨĂĐƚŝŽŶƚŽŐŽǀĞƌŶĂƐĚĞƚĞƌŵŝŶĞĚďǇĞĂĐŚŚŽƵƐĞŽƌďŽƚŚ
ŚŽƵƐĞƐ͘

>ŝŶĞ/ƚĞŵͲƵŶŝƚŽĨĂĐĐŽƵŶƚŝŶŐ͕ƚǇƉŝĐĂůůǇƌĞƉƌĞƐĞŶƚŝŶŐĂŶĂĚŵŝŶŝƐƚƌĂƚŝǀĞƵŶŝƚŽĨƐƚĂƚĞŐŽǀĞƌŶŵĞŶƚǁŝƚŚŝŶĂŶ
ĂŐĞŶĐǇ͕ƚŚĂƚĐŽŶƚĂŝŶƐŽŶĞŽƌŵŽƌĞƉƌŽŐƌĂŵƐ͘ĂĐŚůŝŶĞŝƚĞŵĂƉƉƌŽƉƌŝĂƚŝŽŶŵĂǇŚĂǀĞƐĞǀĞƌĂůƉƌŽŐƌĂŵƐ͘
KŶĐĞƚŚĞĂƉƉƌŽƉƌŝĂƚŝŽŶďĞĐŽŵĞƐůĂǁ͕ĂŶĂŐĞŶĐǇŵĂǇŵŽǀĞĨƵŶĚƐĨƌŽŵƉƌŽŐƌĂŵƚŽƉƌŽŐƌĂŵǁŝƚŚŝŶƚŚĞůŝŶĞ
ŝƚĞŵ͕ďƵƚŶŽƚĨƌŽŵŽŶĞůŝŶĞŝƚĞŵƚŽĂŶŽƚŚĞƌ͘

EŽŶůĂƉƐŝŶŐ&ƵŶĚƐͲdŚĞ>ĞŐŝƐůĂƚƵƌĞĐĂŶĂƵƚŚŽƌŝǌĞĂŶĂŐĞŶĐǇ͕ǀŝĂƐƚĂƚƵƚĞŽƌŝŶƚĞŶƚůĂŶŐƵĂŐĞ͕ƚŽŬĞĞƉƵŶƵƐĞĚĨƵŶĚƐ
ĂƚƚŚĞĞŶĚŽĨĂĨŝƐĐĂůǇĞĂƌ͘KƚŚĞƌǁŝƐĞ͕ƵŶĞǆƉĞŶĚĞĚĨƵŶĚƐƌĞƚƵƌŶ;ůĂƉƐĞͿƚŽƚŚĞŝƌĂĐĐŽƵŶƚŽĨŽƌŝŐŝŶ͘

KďůŝŐĂƚŝŽŶƐʹZĞƋƵŝƌĞĚĂŵŽƵŶƚƐƚŚĂƚĂŐŽǀĞƌŶŵĞŶƚĂůƵŶŝƚŵƵƐƚƉĂǇŽƵƚŽĨŝƚƐƌĞƐŽƵƌĐĞƐ͘

KŶĞͲƚŝŵĞǀƐ͘KŶŐŽŝŶŐ&ƵŶĚŝŶŐͲŽƚŚƌĞǀĞŶƵĞĂŶĚĞǆƉĞŶĚŝƚƵƌĞƐŵĂǇďĞŽŶĞͲƚŝŵĞ;ƐŚŽƌƚ͕ĚŝƐƚŝŶĐƚƉĞƌŝŽĚŽĨƚŝŵĞͿ
ŽƌŽŶŐŽŝŶŐ;ůĂƐƚŝŶŐĨƌŽŵǇĞĂƌƚŽǇĞĂƌͿ͘

KƉĞƌĂƚŝŶŐǆƉĞŶƐĞƐͲdŚŽƐĞĐŽƐƚƐǁŚŝĐŚĂƌĞŶĞĐĞƐƐĂƌǇƚŽƚŚĞŽƉĞƌĂƚŝŽŶƐŽĨĂŶĂŐĞŶĐǇĂŶĚŝƚƐƉƌŽŐƌĂŵ;ƐͿ͘

KƉĞƌĂƚŝŶŐƐƵƌƉůƵƐʹdŚĞĂŵŽƵŶƚďǇǁŚŝĐŚĂŶŶƵĂůƌĞǀĞŶƵĞƐĞǆĐĞĞĚŽƵƚůĂǇƐ͘

KƉĞƌĂƚŝŽŶƐĂŶĚDĂŝŶƚĞŶĂŶĐĞ;KΘDͿͲǆƉĞŶƐĞƐƚŽĐůĞĂŶĂŶĚŵĂŝŶƚĂŝŶĨĂĐŝůŝƚŝĞƐŽŶĂƌĞŐƵůĂƌďĂƐŝƐ͘

WĂƐƐͲƚŚƌŽƵŐŚͲŶĞǆƉĞŶĚŝƚƵƌĞĐĂƚĞŐŽƌǇĨŽƌĨƵŶĚƐĐŽůůĞĐƚĞĚďǇŽŶĞƉƌŽŐƌĂŵŽƌĂŐĞŶĐǇĂŶĚ͞ƉĂƐƐĞĚͲƚŚƌŽƵŐŚ͟ƚŽ
ĂŶŽƚŚĞƌŐƌŽƵƉĨŽƌƐĞƌǀŝĐĞƐŽƌĞǆƉĞŶĚŝƚƵƌĞ͘

WĞƌŝĞŵͲ>ŝƚĞƌĂůůǇ͕ƉĞƌĚĂǇ͕ĚĂŝůǇĞǆƉĞŶƐĞŵŽŶĞǇƌĞŶĚĞƌĞĚƚŽůĞŐŝƐůĂƚŽƌƐĂŶĚƐƚĂƚĞƉĞƌƐŽŶŶĞů͘

WĞƌƐŽŶŶĞů^ĞƌǀŝĐĞƐͲŶĞǆƉĞŶĚŝƚƵƌĞĐĂƚĞŐŽƌǇǁŚŝĐŚŝŶĐůƵĚĞƐĂůůƉĞƌƐŽŶŶĞůĐŽƐƚƐ͕ŝŶĐůƵĚŝŶŐƐĂůĂƌǇĂŶĚďĞŶĞĨŝƚƐ͘

WƌŽŐƌĂŵʹƵŶŝƚŽĨĂĐĐŽƵŶƚŝŶŐŝŶĐůƵĚĞĚŽŶĂƐĐŚĞĚƵůĞŽĨƉƌŽŐƌĂŵƐǁŝƚŚŝŶĂůŝŶĞŝƚĞŵƵƐĞĚƚŽƚƌĂĐŬďƵĚŐĞƚ
ĂƵƚŚŽƌŝǌĂƚŝŽŶƐ͕ĐŽůůĞĐƚŝŽŶƐ͕ĂŶĚĞǆƉĞŶĚŝƚƵƌĞƐŽŶƐƉĞĐŝĨŝĐƉƵƌƉŽƐĞƐŽƌĨƵŶĐƚŝŽŶƐ͘

ZĂƚĞͲĨŝǆĞĚĐŚĂƌŐĞĨŽƌƐĞƌǀŝĐĞƐƉƌŽǀŝĚĞĚďǇ/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚƐ͘

ZĞĨĞƌĞŶĚƵŵͲƉŽƉƵůĂƌǀŽƚĞŽĨƚŚĞĞůĞĐƚŽƌĂƚĞŽŶĂŵĞĂƐƵƌĞĂĚŽƉƚĞĚďǇƚŚĞ>ĞŐŝƐůĂƚƵƌĞ͘

ZĞŐƵůĂƚŝŽŶͲƌƵůĞŽƌŽƌĚĞƌŽĨĂŶĂŐĞŶĐǇƉƌŽŵƵůŐĂƚĞĚƵŶĚĞƌƚŚĞĂƵƚŚŽƌŝƚǇŽĨĂƐƚĂƚƵƚĞ͘

ZĞƐƚƌŝĐƚĞĚ&ƵŶĚƐ;'&Z͕h^&Z͕dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚZĞƐƚƌŝĐƚĞĚͿͲdŚĞƐĞĂĐĐŽƵŶƚƐƌĞƐƚƌŝĐƚƌĞǀĞŶƵĞĨŽƌƐƉĞĐŝĨŝĐ
ƉƵƌƉŽƐĞƐŽƌƉƌŽŐƌĂŵƐ͘

ZĞƚĂŝŶĞĚĂƌŶŝŶŐƐͲdŚĞĂĐĐƵŵƵůĂƚĞĚĞĂƌŶŝŶŐƐŽĨĂŶ/ŶƚĞƌŶĂů^ĞƌǀŝĐĞ&ƵŶĚ;/^&ͿŽƌŶƚĞƌƉƌŝƐĞ&ƵŶĚ;&ͿƐƚŝůůŝŶƚŚĞ
ĨƵŶĚĂŶĚŶŽƚƌĞƐĞƌǀĞĚĨŽƌĂŶǇƐƉĞĐŝĨŝĐƉƵƌƉŽƐĞ͘
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ZĞǀĞŶƵĞͲdŚĞǇŝĞůĚŽĨƚĂǆĞƐĂŶĚŽƚŚĞƌƐŽƵƌĐĞƐŽĨŝŶĐŽŵĞƚŚĂƚƚŚĞ^ƚĂƚĞĐŽůůĞĐƚƐ͘

ZĞǀĞŶƵĞŽŶĚƐͲĞďƚŝƐƐƵĞĚďǇƚŚĞ^ƚĂƚĞĂŶĚďĂĐŬĞĚďǇƚŚĞƌĞǀĞŶƵĞĨƌŽŵĂƐƉĞĐŝĨŝĐƉƌŽũĞĐƚƌĂƚŚĞƌƚŚĂŶŐĞŶĞƌĂů
ƚĂǆĞƐŽƌůĞĂƐĞƉĂǇŵĞŶƚƐ͘ZĞǀĞŶƵĞƐŽƵƌĐĞƐƚǇƉŝĐĂůůǇŝŶĐůƵĚĞƐĂůĞƐƌĞǀĞŶƵĞƐƵĐŚĂƐĂƚƐƚĂƚĞůŝƋƵŽƌƐƚŽƌĞƐŽƌ
ĨƌŽŵĂƵǆŝůŝĂƌǇĨƵŶĐƚŝŽŶƐƐƵĐŚĂƐƐƚƵĚĞŶƚŚŽƵƐŝŶŐĂŶĚƉĂƌŬŝŶŐĂƚŝŶƐƚŝƚƵƚŝŽŶƐŽĨŚŝŐŚĞƌĞĚƵĐĂƚŝŽŶ͘ZĞǀĞŶƵĞ
ďŽŶĚƐƵƐƵĂůůǇĐĂƌƌǇĂŶŝŶƚĞƌĞƐƚƌĂƚĞƐůŝŐŚƚůǇŚŝŐŚĞƌƚŚĂŶŐĞŶĞƌĂůŽďůŝŐĂƚŝŽŶĚĞďƚ͘

ZĞǀĞŶƵĞ^ƵƌƉůƵƐͲdŚĞĂŵŽƵŶƚďǇǁŚŝĐŚĂŶŶƵĂůĐŽůůĞĐƚŝŽŶƐĞǆĐĞĞĚĨŽƌĞĐĂƐƚĞĚƌĞǀĞŶƵĞ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞƵƐĞƐƚŚŝƐ
ŝŶƚŚĞĐŽŶƚĞǆƚŽĨZĂŝŶǇĂǇ&ƵŶĚĚĞƉŽƐŝƚƐ͘

^ŚĂƌĞĚZĞǀĞŶƵĞͲZĞǀĞŶƵĞůĞǀŝĞĚďǇŽŶĞŐŽǀĞƌŶŵĞŶƚĂůƵŶŝƚĂŶĚĚŝƐƚƌŝďƵƚĞĚƚŽŽŶĞŽƌŵŽƌĞŽƚŚĞƌŐŽǀĞƌŶŵĞŶƚĂů
ƵŶŝƚƐ͘

^ŚŽƌƚͲƚĞƌŵĞďƚͲĞďƚŽĨůĞƐƐƚŚĂŶŽŶĞǇĞĂƌ͘

^ƚĂƚƵƚĞͲǁƌŝƚƚĞŶůĂǁĞŶĂĐƚĞĚďǇĂĚƵůǇŽƌŐĂŶŝǌĞĚĂŶĚĐŽŶƐƚŝƚƵƚĞĚůĞŐŝƐůĂƚŝǀĞďŽĚǇĂŶĚĂƉƉƌŽǀĞĚďǇƚŚĞ
'ŽǀĞƌŶŽƌ͘

^ƵƉƉůĞŵĞŶƚĂůƉƉƌŽƉƌŝĂƚŝŽŶͲdŚĞĂĚũƵƐƚŵĞŶƚŽĨĨƵŶĚƐĂůůŽĐĂƚĞĚŽǀĞƌͬƵŶĚĞƌƚŚĞŽƌŝŐŝŶĂůĂƉƉƌŽƉƌŝĂƚŝŽŶ͘
'ĞŶĞƌĂůůǇ͕ĂŶŝŶĐƌĞĂƐĞŝŶĐƵƌƌĞŶƚǇĞĂƌĂƉƉƌŽƉƌŝĂƚŝŽŶƐĂďŽǀĞƚŚĞŽƌŝŐŝŶĂůůĞŐŝƐůĂƚŝǀĞĂƉƉƌŽƉƌŝĂƚŝŽŶ͘

^ƵƌĞƚǇŽŶĚͲǁƌŝƚƚĞŶĐŽŵŵŝƚŵĞŶƚƚŽƉĂǇĚĂŵĂŐĞƐĨŽƌůŽƐƐĞƐĐĂƵƐĞĚďǇƚŚĞƉĂƌƚŝĞƐŶĂŵĞĚĚƵĞƚŽŶŽŶͲ
ƉĞƌĨŽƌŵĂŶĐĞŽƌĚĞĨĂƵůƚ͘

dĂǆͲĐŽŵƉƵůƐŽƌǇĐŚĂƌŐĞŽƌĐŽŶƚƌŝďƵƚŝŽŶůĞǀŝĞĚďǇƚŚĞŐŽǀĞƌŶŵĞŶƚŽŶƉĞƌƐŽŶƐŽƌŽƌŐĂŶŝǌĂƚŝŽŶƐĨŽƌĨŝŶĂŶĐŝĂů
ƐƵƉƉŽƌƚ͘

dƌĂŶƐĨĞƌƐͲDŽǀĞŵĞŶƚŽĨŵŽŶĞǇĨƌŽŵŽŶĞŐŽǀĞƌŶŵĞŶƚĂůƵŶŝƚĂĐĐŽƵŶƚƚŽĂŶŽƚŚĞƌŐŽǀĞƌŶŵĞŶƚĂůƵŶŝƚĂĐĐŽƵŶƚ͘
;hƐƵĂůůǇƌĞĨůĞĐƚƐƚŚĞĞǆĐŚĂŶŐĞŽĨĨƵŶĚƐďĞƚǁĞĞŶůŝŶĞŝƚĞŵƐ͘Ϳ

dƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵŶĚͲ&ƵŶĚŝŶŐƉƌŝŵĂƌŝůǇĨƌŽŵƚŚĞŐĂƐŽůŝŶĞƚĂǆ͘dŚĞŽŶƐƚŝƚƵƚŝŽŶƌĞƐƚƌŝĐƚƐƚŚŝƐƌĞǀĞŶƵĞƚŽƌŽĂĚĂŶĚ
ŚŝŐŚǁĂǇͲƌĞůĂƚĞĚŝƐƐƵĞƐ͘

dƌĂǀĞů͕/ŶͲƐƚĂƚĞĂŶĚKƵƚͲŽĨͲƐƚĂƚĞͲŶĞǆƉĞŶĚŝƚƵƌĞĐĂƚĞŐŽƌǇǁŚŝĐŚŝŶĐůƵĚĞƐĨƵŶĚŝŶŐĨŽƌƉƌŽŐƌĂŵƚƌĂǀĞůĂŶĚ
ƐƵƉƉŽƌƚŝǀĞƐĞƌǀŝĐĞƐ͕Ğ͘Ő͘ĂŝƌůŝŶĞƚŝĐŬĞƚƐ͕ƌĞŶƚĂůĐĂƌƐ͕ŚŽƚĞůƐ͕ŵĞĂůƐ͕ĞƚĐ͘

hŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚ;h^&ͿʹƐŽƵƌĐĞŽĨƌĞǀĞŶƵĞĨŽƌƉƵƌƉŽƐĞƐŽĨƉƵďůŝĐĞĚƵĐĂƚŝŽŶ͘dŚĞhŶŝĨŽƌŵ^ĐŚŽŽů&ƵŶĚŝƐĂ
ƐƉĞĐŝĂůƌĞǀĞŶƵĞĨƵŶĚǁŝƚŚŝŶƚŚĞĚƵĐĂƚŝŽŶ&ƵŶĚ͘

sĞƚŽͲŶŽĨĨŝĐŝĂůĂĐƚŝŽŶŽĨƚŚĞ'ŽǀĞƌŶŽƌƚŽŶƵůůŝĨǇůĞŐŝƐůĂƚŝǀĞĂĐƚŝŽŶ͘dŚĞ>ĞŐŝƐůĂƚƵƌĞŵĂǇŽǀĞƌƌŝĚĞƚŚĞĂĐƚŝŽŶďǇĂ
ĐŽŶƐƚŝƚƵƚŝŽŶĂůƚǁŽͲƚŚŝƌĚƐǀŽƚĞŽĨĞĂĐŚŚŽƵƐĞŝĨƐƚŝůůŝŶƐĞƐƐŝŽŶŽƌŝĨĐĂůůĞĚďĂĐŬŝŶƚŽĂǀĞƚŽŽǀĞƌƌŝĚĞƐĞƐƐŝŽŶ͘

'ůŽƐƐĂƌǇŽĨ&ĞĚĞƌĂůƵĚŐĞƚdĞƌŵƐ

ƉƉƌŽƉƌŝĂƚŝŽŶͲŶĂƉƉƌŽƉƌŝĂƚŝŽŶŝƐĂŶĂĐƚŽĨŽŶŐƌĞƐƐƚŚĂƚŐĞŶĞƌĂůůǇƉƌŽǀŝĚĞƐůĞŐĂůĂƵƚŚŽƌŝƚǇĨŽƌĨĞĚĞƌĂůĂŐĞŶĐŝĞƐ
ƚŽŝŶĐƵƌŽďůŝŐĂƚŝŽŶƐĂŶĚƐƉĞŶĚŵŽŶĞǇĨŽƌƐƉĞĐŝĨŝĐƉƵƌƉŽƐĞƐ͕ƵƐƵĂůůǇƚŚƌŽƵŐŚƚŚĞĞŶĂĐƚŵĞŶƚŽĨϭϯƐĞƉĂƌĂƚĞ
ĂƉƉƌŽƉƌŝĂƚŝŽŶďŝůůƐ͘

ƵƚŚŽƌŝǌĂƚŝŽŶͲŶĂƵƚŚŽƌŝǌĂƚŝŽŶŝƐĂŶĂĐƚŽĨŽŶŐƌĞƐƐƚŚĂƚĞƐƚĂďůŝƐŚĞƐŽƌĐŽŶƚŝŶƵĞƐĂĨĞĚĞƌĂůƉƌŽŐƌĂŵŽƌĂŐĞŶĐǇ͕
ĂŶĚƐĞƚƐĨŽƌƚŚƚŚĞŐƵŝĚĞůŝŶĞƐƚŽǁŚŝĐŚŝƚŵƵƐƚĂĚŚĞƌĞ͘

ĂůĂŶĐĞĚƵĚŐĞƚͲďĂůĂŶĐĞĚďƵĚŐĞƚŽĐĐƵƌƐǁŚĞŶƚŽƚĂůƌĞǀĞŶƵĞƐĞƋƵĂůƚŽƚĂůŽƵƚůĂǇƐĨŽƌĂĨŝƐĐĂůǇĞĂƌ͘
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ƵĚŐĞƚƵƚŚŽƌŝƚǇ;ͿͲƵĚŐĞƚĂƵƚŚŽƌŝƚǇŝƐǁŚĂƚƚŚĞůĂǁĂƵƚŚŽƌŝǌĞƐ͕ŽƌĂůůŽǁƐ͕ƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚƚŽŽďůŝŐĂƚĞ
ĨƵŶĚƐĨŽƌƉƌŽŐƌĂŵƐ͕ƉƌŽũĞĐƚƐ͕ŽƌĂĐƚŝǀŝƚŝĞƐ͘ƵĚŐĞƚƵƚŚŽƌŝƚǇƵƐƵĂůůǇĐŽŵĞƐĨƌŽŵĂŶĂƉƉƌŽƉƌŝĂƚŝŽŶ͕ďƵƚŵĂǇ
ĐŽŵĞďǇŽƚŚĞƌŵĞĂŶƐ͘

ƵĚŐĞƚŽŶƚƌŽůĐƚŽĨϮϬϭϭʹ>ĞŐŝƐůĂƚŝŽŶŝŶƚĞŶĚĞĚƚŽƌĞƐŽůǀĞĂĨĞĚĞƌĂůĚĞďƚĐĞŝůŝŶŐĐƌŝƐŝƐ͕ŝŶǀŽůǀŝŶŐƐĞǀĞƌĂůĐŽŵƉůĞǆ
ŵĞĐŚĂŶŝƐŵƐƐƵĐŚĂƐĚĞďƚĐĞŝůŝŶŐŝŶĐƌĞĂƐĞƐ͕ĚŝƐĐƌĞƚŝŽŶĂƌǇƐƉĞŶĚŝŶŐĐĂƉƐ͕ĐƌĞĂƚŝŽŶŽĨĂ:ŽŝŶƚ^ĞůĞĐƚ
ŽŵŵŝƚƚĞĞŽŶĞĨŝĐŝƚZĞĚƵĐƚŝŽŶ;ĨĂŝůĞĚƚŽƌĞĂĐŚĂŐƌĞĞŵĞŶƚͿ͕ĂŶĚĂĐƌŽƐƐƚŚĞďŽĂƌĚƐƉĞŶĚŝŶŐĐƵƚƐ
;͞ƐĞƋƵĞƐƚƌĂƚŝŽŶ͟Ϳ͘^ĞƋƵĞƐƚƌĂƚŝŽŶŵĂǇƌĞĚƵĐĞŶŽŶͲĞǆĞŵƉƚĨĞĚĞƌĂůƉƌŽŐƌĂŵƐďǇĞŝŐŚƚƚŽŶŝŶĞƉĞƌĐĞŶƚ
ƐƚĂƌƚŝŶŐŝŶ&zϮϬϭϯĂŶĚĐŽƵůĚŝŵƉĂĐƚĨĞĚĞƌĂůĨƵŶĚƐƚŽƚŚĞƐƚĂƚĞƐ͘

ƵĚŐĞƚZĞƐŽůƵƚŝŽŶͲdŚĞďƵĚŐĞƚƌĞƐŽůƵƚŝŽŶŝƐƚŚĞĂŶŶƵĂůĨƌĂŵĞǁŽƌŬǁŝƚŚŝŶǁŚŝĐŚŽŶŐƌĞƐƐŵĂŬĞƐŝƚƐĚĞĐŝƐŝŽŶƐ
ĂďŽƵƚƐƉĞŶĚŝŶŐĂŶĚƚĂǆĞƐ͘dŚŝƐĨƌĂŵĞǁŽƌŬŝŶĐůƵĚĞƐƚĂƌŐĞƚƐĨŽƌƚŽƚĂůƐƉĞŶĚŝŶŐ͕ƚŽƚĂůƌĞǀĞŶƵĞƐ͕ĂŶĚƚŚĞ
ĚĞĨŝĐŝƚŽƌƐƵƌƉůƵƐ͕ĂƐǁĞůůĂƐĂůůŽĐĂƚŝŽŶƐ͕ǁŝƚŚŝŶƚŚĞƐƉĞŶĚŝŶŐƚĂƌŐĞƚ͕ĨŽƌĚŝƐĐƌĞƚŝŽŶĂƌǇĂŶĚŵĂŶĚĂƚŽƌǇ
ƐƉĞŶĚŝŶŐ͘

ΗĂƉΗͲďƵĚŐĞƚΗĐĂƉΗŝƐĂůĞŐĂůůŝŵŝƚŽŶƚŽƚĂůĂŶŶƵĂůĚŝƐĐƌĞƚŝŽŶĂƌǇƐƉĞŶĚŝŶŐ͘ƉƌŽŐƌĂŵΗĐĂƉΗƵƐƵĂůůǇůŝŵŝƚƐƚŚĞ
ĂǀĂŝůĂďŝůŝƚǇŽĨĂŶĞŶƚŝƚůĞŵĞŶƚ͘

ĞĨŝĐŝƚͲdŚĞĚĞĨŝĐŝƚŝƐƚŚĞĚŝĨĨĞƌĞŶĐĞƉƌŽĚƵĐĞĚǁŚĞŶƐƉĞŶĚŝŶŐĞǆĐĞĞĚƐƌĞǀĞŶƵĞƐŝŶĂĨŝƐĐĂůǇĞĂƌ͘

ĞĨŝĐŝƚZĞĚƵĐƚŝŽŶKŵŶŝďƵƐZĞĐŽŶĐŝůŝĂƚŝŽŶĐƚŽĨϮϬϬϱͲdŚŝƐĂĐƚƚƌŝŵƐĂďŽƵƚΨϰϬďŝůůŝŽŶŽƵƚŽĨƚŚĞĨĞĚĞƌĂůďƵĚŐĞƚ
ŽǀĞƌƚŚĞŶĞǆƚĨŝǀĞǇĞĂƌƐŵĂŝŶůǇƚŚƌŽƵŐŚĐƵƚƐƚŽDĞĚŝĐĂŝĚ͕DĞĚŝĐĂƌĞ͕ĂŶĚƐƚƵĚĞŶƚůŽĂŶƐƵďƐŝĚŝĞƐ͕ĂŵŽŶŐ
ŽƚŚĞƌƉƌŽŐƌĂŵƐ͘

ŝƐĐƌĞƚŝŽŶĂƌǇ^ƉĞŶĚŝŶŐͲŝƐĐƌĞƚŝŽŶĂƌǇƐƉĞŶĚŝŶŐƌĞĨĞƌƐƚŽŽƵƚůĂǇƐĐŽŶƚƌŽůůĂďůĞƚŚƌŽƵŐŚƚŚĞĐŽŶŐƌĞƐƐŝŽŶĂů
ĂƉƉƌŽƉƌŝĂƚŝŽŶƐƉƌŽĐĞƐƐ͘ǆĂŵƉůĞƐŝŶĐůƵĚĞŵŽŶĞǇĨŽƌƐƵĐŚĂĐƚŝǀŝƚŝĞƐĂƐĂůůĨĞĚĞƌĂůĂŐĞŶĐŝĞƐ͕ŽŶŐƌĞƐƐ͕ƚŚĞ
tŚŝƚĞ,ŽƵƐĞ͕ŚŝŐŚǁĂǇĐŽŶƐƚƌƵĐƚŝŽŶ͕ĚĞĨĞŶƐĞĂŶĚĨŽƌĞŝŐŶĂŝĚ͘ƉƉƌŽǆŝŵĂƚĞůǇŽŶĞͲƚŚŝƌĚŽĨĂůůĨĞĚĞƌĂů
ƐƉĞŶĚŝŶŐŝƐĚŝƐĐƌĞƚŝŽŶĂƌǇ͘

ŶƚŝƚůĞŵĞŶƚͲŶĞŶƚŝƚůĞŵĞŶƚŝƐĂƉƌŽŐƌĂŵƚŚĂƚůĞŐĂůůǇŽďůŝŐĂƚĞƐƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚƚŽŵĂŬĞƉĂǇŵĞŶƚƐƚŽĂŶǇ
ƉĞƌƐŽŶ͕ŝŶƐƚŝƚƵƚŝŽŶ͕ŽƌŐŽǀĞƌŶŵĞŶƚǁŚŝĐŚŵĞĞƚƐƚŚĞůĞŐĂůĐƌŝƚĞƌŝĂĨŽƌĞůŝŐŝďŝůŝƚǇƵŶůĞƐƐĂŶĚƵŶƚŝůŽŶŐƌĞƐƐ
ĐŚĂŶŐĞƐƚŚĞůĂǁ͘ǆĂŵƉůĞƐŝŶĐůƵĚĞ^ŽĐŝĂů^ĞĐƵƌŝƚǇ͕DĞĚŝĐĂƌĞ͕DĞĚŝĐĂŝĚ͕ƵŶĞŵƉůŽǇŵĞŶƚďĞŶĞĨŝƚƐ͕ĨŽŽĚ
ƐƚĂŵƉƐ͕ĂŶĚĨĞĚĞƌĂůƉĞŶƐŝŽŶƐ͘

ǆĐŝƐĞdĂǆĞƐͲdĂǆĞƐŽŶƚŚĞƐĂůĞŽĨǀĂƌŝŽƵƐƉƌŽĚƵĐƚƐ͕ŝŶĐůƵĚŝŶŐĂůĐŽŚŽů͕ƚŽďĂĐĐŽ͕ƚƌĂŶƐƉŽƌƚĂƚŝŽŶĨƵĞůƐ͕ĂŶĚ
ƚĞůĞƉŚŽŶĞƐĞƌǀŝĐĞ͘

&ĞĚĞƌĂůĞďƚͲdǁŽĐĂƚĞŐŽƌŝĞƐŽĨŐƌŽƐƐĨĞĚĞƌĂůĚĞďƚ͗ĚĞďƚŚĞůĚďǇƚŚĞƉƵďůŝĐ͕ĂŶĚĚĞďƚƚŚĞŐŽǀĞƌŶŵĞŶƚŽǁĞƐŝƚƐĞůĨ͘
ŶĂĚĚŝƚŝŽŶĂůĨĞĚĞƌĂůĚĞďƚƚĞƌŵŝƐĚĞďƚƐƵďũĞĐƚƚŽůĞŐĂůůŝŵŝƚ͕ǁŚŝĐŚŝƐƌŽƵŐŚůǇƚŚĞƐĂŵĞĂƐŐƌŽƐƐĨĞĚĞƌĂů
ĚĞďƚ͕ŝƐƚŚĞŵĂǆŝŵƵŵĂŵŽƵŶƚŽĨĨĞĚĞƌĂůƐĞĐƵƌŝƚŝĞƐƚŚĂƚŵĂǇďĞůĞŐĂůůǇŽƵƚƐƚĂŶĚŝŶŐĂƚĂŶǇƚŝŵĞ͘WƌĞƐŝĚĞŶƚ
ĂŶĚŽŶŐƌĞƐƐŵƵƐƚĞŶĂĐƚĂůĂǁƚŽŝŶĐƌĞĂƐĞƚŚĞĚĞďƚůŝŵŝƚ͘

Ğďƚ,ĞůĚďǇƚŚĞWƵďůŝĐͲĞďƚŚĞůĚďǇƚŚĞƉƵďůŝĐŝƐƚŚĞƚŽƚĂůŽĨĂůůĨĞĚĞƌĂůĚĞĨŝĐŝƚƐ͕ŵŝŶƵƐƐƵƌƉůƵƐĞƐ͕ŽǀĞƌƚŚĞǇĞĂƌƐ͘
dŚŝƐŝƐƚŚĞĐƵŵƵůĂƚŝǀĞĂŵŽƵŶƚŽĨŵŽŶĞǇƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚŚĂƐďŽƌƌŽǁĞĚĨƌŽŵƚŚĞƉƵďůŝĐ͕ƚŚƌŽƵŐŚƚŚĞ
ƐĂůĞŽĨŶŽƚĞƐĂŶĚďŽŶĚƐŽĨǀĂƌǇŝŶŐƐŝǌĞƐĂŶĚƚŝŵĞƉĞƌŝŽĚƐ͘dŚŝƐŝŶĐůƵĚĞƐĚĞďƚŚĞůĚďǇƚŚĞ&ĞĚĞƌĂůZĞƐĞƌǀĞ͘

ĞďƚƚŚĞ'ŽǀĞƌŶŵĞŶƚKǁĞƐ/ƚƐĞůĨͲĞďƚƚŚĞŐŽǀĞƌŶŵĞŶƚŽǁĞƐŝƚƐĞůĨŝƐƚŚĞƚŽƚĂůŽĨĂůůƚƌƵƐƚĨƵŶĚƐƵƌƉůƵƐĞƐŽǀĞƌƚŚĞ
ǇĞĂƌƐ͕ůŝŬĞƚŚĞ^ŽĐŝĂů^ĞĐƵƌŝƚǇƐƵƌƉůƵƐĞƐ͘&ĞĚĞƌĂůƐĞĐƵƌŝƚŝĞƐŝƐƚŚĞƌĞƋƵŝƌĞĚŝŶǀĞƐƚŵĞŶƚŽƉƚŝŽŶĨŽƌƚƌƵƐƚĨƵŶĚ
ƐƵƌƉůƵƐĞƐ͘

&ŝƐĐĂůzĞĂƌͲdŚĞĨŝƐĐĂůǇĞĂƌŝƐƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚΖƐĂĐĐŽƵŶƚŝŶŐƉĞƌŝŽĚ͘/ƚďĞŐŝŶƐKĐƚŽďĞƌϭĂŶĚĞŶĚƐŽŶ
^ĞƉƚĞŵďĞƌϯϬ͘
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'ƌŽƐƐŽŵĞƐƚŝĐWƌŽĚƵĐƚ;'WͿͲ'WŝƐƚŚĞƐƚĂŶĚĂƌĚŵĞĂƐƵƌĞŵĞŶƚŽĨƚŚĞƐŝǌĞŽĨƚŚĞĞĐŽŶŽŵǇ͘/ƚŝƐƚŚĞƚŽƚĂů
ƉƌŽĚƵĐƚŝŽŶŽĨŐŽŽĚƐĂŶĚƐĞƌǀŝĐĞƐǁŝƚŚŝŶƚŚĞhŶŝƚĞĚ^ƚĂƚĞƐ͘

DĂŶĚĂƚŽƌǇ^ƉĞŶĚŝŶŐͲWĞƌŵĂŶĞŶƚůĂǁĂƵƚŚŽƌŝǌĞƐŵĂŶĚĂƚŽƌǇƐƉĞŶĚŝŶŐ͘ǆĂŵƉůĞƐŽĨŵĂŶĚĂƚŽƌǇƐƉĞŶĚŝŶŐĂƌĞ
^ŽĐŝĂů^ĞĐƵƌŝƚǇ͕DĞĚŝĐĂŝĚ͕DĞĚŝĐĂƌĞ͕ĂŶĚŝŶƚĞƌĞƐƚƉĂŝĚƚŽŚŽůĚĞƌƐŽĨĨĞĚĞƌĂůĚĞďƚ͘ŽŶŐƌĞƐƐĐĂŶĐŚĂŶŐĞƚŚĞ
ůĂǁƚŽĐŚĂŶŐĞƚŚĞůĞǀĞůŽĨƐƉĞŶĚŝŶŐŽŶŵĂŶĚĂƚŽƌǇƉƌŽŐƌĂŵƐ͘DĂŶĚĂƚŽƌǇƐƉĞŶĚŝŶŐĂĐĐŽƵŶƚƐĨŽƌƚǁŽͲƚŚŝƌĚƐ
ŽĨĂůůĨĞĚĞƌĂůƐƉĞŶĚŝŶŐ͘

ΗKĨĨͲƵĚŐĞƚΗͲŽŶŐƌĞƐƐĚĞĨŝŶĞƐƐŽŵĞƉƌŽŐƌĂŵƐĂƐΗŽĨĨͲďƵĚŐĞƚΗ͕ĂŶĚƚŚĞŝƌĂĐĐŽƵŶƚŝŶŐŝƐƐĞƉĂƌĂƚĞĨƌŽŵƚŚĞďƵĚŐĞƚ
ƚŽƚĂůƐ͘^ŽĐŝĂů^ĞĐƵƌŝƚǇĂŶĚƚŚĞWŽƐƚĂů^ĞƌǀŝĐĞĂƌĞΗŽĨĨͲďƵĚŐĞƚ͘Η

KƵƚůĂǇƐͲKƵƚůĂǇƐĂƌĞƚŚĞĂŵŽƵŶƚŽĨŵŽŶĞǇƚŚĞŐŽǀĞƌŶŵĞŶƚĂĐƚƵĂůůǇƐƉĞŶĚƐŝŶĂŐŝǀĞŶĨŝƐĐĂůǇĞĂƌ͘/ƚŝƐĂƐǇŶŽŶǇŵ
ĨŽƌƐƉĞŶĚŝŶŐŽƌĞǆƉĞŶĚŝƚƵƌĞ͘

ΗWĂǇͲƐͲzŽƵͲ'ŽΗ;Wz'KͿͲΗWĂǇͲĂƐͲǇŽƵͲŐŽΗƌĞƋƵŝƌĞƐŶĞǁƐƉĞŶĚŝŶŐƉƌŽƉŽƐĂůƐŽŶĞŶƚŝƚůĞŵĞŶƚƐŽƌƚĂǆĐƵƚƐƉĂǇĨŽƌ
ƚŚĞŵƐĞůǀĞƐďǇĐƵƚƐŝŶŽƚŚĞƌĞŶƚŝƚůĞŵĞŶƚƐŽƌďǇŽƚŚĞƌƚĂǆŝŶĐƌĞĂƐĞƐ͕ƚŽĞŶƐƵƌĞƚŚĂƚƚŚĞŝƌĞŶĂĐƚŵĞŶƚĚŽĞƐŶŽƚ
ĐĂƵƐĞƚŚĞĚĞĨŝĐŝƚƚŽƌŝƐĞ͘

ZĞĐŽŶĐŝůŝĂƚŝŽŶͲdŚĞƉƌŽĐĞƐƐďǇǁŚŝĐŚŽŶŐƌĞƐƐĂŵĞŶĚƐƚĂǆůĂǁƐĂŶĚƐƉĞŶĚŝŶŐƉƌŽŐƌĂŵƐƚŽŵĞĞƚŽƵƚůĂǇĂŶĚ
ƌĞǀĞŶƵĞƚĂƌŐĞƚƐƐĞƚŝŶƚŚĞĐŽŶŐƌĞƐƐŝŽŶĂůďƵĚŐĞƚƌĞƐŽůƵƚŝŽŶ͘

ZĞƐĐŝƐƐŝŽŶͲdŚĞůĞŐŝƐůĂƚŝǀĞĐĂŶĐĞůůĂƚŝŽŶŽĨƉƌĞǀŝŽƵƐůǇͲĂƉƉƌŽƉƌŝĂƚĞĚďƵĚŐĞƚĂƵƚŚŽƌŝƚǇ͘ƌĞƐĐŝƐƐŝŽŶďŝůůŝƐĂŶ
ĂƉƉƌŽƉƌŝĂƚŝŽŶďŝůů͘

ZĞǀĞŶƵĞͲZĞǀĞŶƵĞŝƐŵŽŶĞǇĐŽůůĞĐƚĞĚďǇƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚ͘

^ĞƋƵĞƐƚĞƌͲdŚĞĐĂŶĐĞůůĂƚŝŽŶŽĨƐƉĞŶĚŝŶŐĂƵƚŚŽƌŝƚǇŽƌƚŽĐŽŶƐƚƌĂŝŶƐƉĞŶĚŝŶŐƚŽƉƌĞƐĞƚďƵĚŐĞƚĐĂƉƐ͘ƉƉƌŽƉƌŝĂƚŝŽŶƐ
ĞǆĐĞĞĚŝŶŐƚŚĞĐĂƉƐǁŝůůƚƌŝŐŐĞƌĂƐĞƋƵĞƐƚĞƌƚŚĂƚǁŝůůĐƵƚĂůůďƵĚŐĞƚĂƵƚŚŽƌŝƚǇŶŽƚĞǆĞŵƉƚĞĚŽƌƉĂƌƚŝĂůůǇ
ƉƌŽƚĞĐƚĞĚďǇƚŚĞĂŵŽƵŶƚŽĨƚŚĞĞǆĐĞƐƐ͘ƚĂǆĐƵƚŽƌĞŶƚŝƚůĞŵĞŶƚĞǆƉĂŶƐŝŽŶƚŚĂƚĂƌĞŶŽƚŽĨĨƐĞƚƵŶĚĞƌWz'K
ƌƵůĞƐǁŝůůĂůƐŽƚƌŝŐŐĞƌĂƐĞƋƵĞƐƚĞƌŽĨŶŽŶĞǆĞŵƉƚĞŶƚŝƚůĞŵĞŶƚƉƌŽŐƌĂŵƐ͘

^ŽĐŝĂů/ŶƐƵƌĂŶĐĞWĂǇƌŽůůdĂǆĞƐͲdŚŝƐƚĂǆĐĂƚĞŐŽƌǇŝŶĐůƵĚĞƐ^ŽĐŝĂů^ĞĐƵƌŝƚǇƚĂǆĞƐ͕DĞĚŝĐĂƌĞƚĂǆĞƐ͕ƵŶĞŵƉůŽǇŵĞŶƚ
ŝŶƐƵƌĂŶĐĞƚĂǆĞƐ͕ĂŶĚĨĞĚĞƌĂůĞŵƉůŽǇĞĞƌĞƚŝƌĞŵĞŶƚƉĂǇŵĞŶƚƐ͘

^ƉĞĐŝĂů&ƵŶĚƐͲ^ƉĞĐŝĂůĨƵŶĚƐĂƌĞŐŽǀĞƌŶŵĞŶƚĂĐĐŽƵŶƚƐ͕ĂƐƐĞƚĨŽƌƚŚďǇůĂǁĂƐƐƉĞĐŝĂůĨƵŶĚƐ͕ĨŽƌƌĞǀĞŶƵĞƐĂŶĚ
ƐƉĞŶĚŝŶŐĚĞƐŝŐŶĂƚĞĚĨŽƌƐƉĞĐŝĨŝĐƉƵƌƉŽƐĞƐ͘/ŶŐĞŶĞƌĂů͕ƚŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚĚŽĞƐŶŽƚŝŶǀĞƐƚƚŚĞƐƉĞĐŝĂů
ĨƵŶĚďĂůĂŶĐĞƐ͘

^ƵƌƉůƵƐͲƐƵƌƉůƵƐŝƐƚŚĞĂŵŽƵŶƚďǇǁŚŝĐŚĂŶŶƵĂůƌĞǀĞŶƵĞƐĞǆĐĞĞĚŽƵƚůĂǇƐ͘

dƌƵƐƚ&ƵŶĚƐͲdƌƵƐƚĨƵŶĚƐĂƌĞŐŽǀĞƌŶŵĞŶƚĂĐĐŽƵŶƚƐ͕ƐĞƚĨŽƌƚŚďǇůĂǁĂƐƚƌƵƐƚĨƵŶĚƐ͕ĨŽƌƌĞǀĞŶƵĞƐĂŶĚƐƉĞŶĚŝŶŐ
ĚĞƐŝŐŶĂƚĞĚĨŽƌƐƉĞĐŝĨŝĐƉƵƌƉŽƐĞƐ͘dŚĞĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚŝŶǀĞƐƚƐƚŚĞƚƌƵƐƚĨƵŶĚďĂůĂŶĐĞƐŝŶƐƉĞĐŝĂůh͘^͘
dƌĞĂƐƵƌǇƐĞĐƵƌŝƚŝĞƐ͘

hŶŝĨŝĞĚƵĚŐĞƚͲdŚĞƵŶŝĨŝĞĚďƵĚŐĞƚŝƐƚŚĞĐŽŶƐŽůŝĚĂƚĞĚĨĞĚĞƌĂůďƵĚŐĞƚƐŚŽǁŝŶŐƌĞǀĞŶƵĞƐĨƌŽŵĂůůƐŽƵƌĐĞƐĂŶĚ
ŽƵƚůĂǇƐƚŽĂůůĂĐƚŝǀŝƚŝĞƐ͘
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Executive Summary
Introduction
In compliance with the Utah Impact Fees Act, Utah Code Ann. § 11-36a-101, et seq. (the “Act”), Washington County
Water Conservancy District (District) commissioned Applied Analysis and Zions Public Finance, Inc. (Consultants) to
prepare the following Regional Water Impact Fee Facilities Plan (IFFP) and Impact Fee Analysis (IFA) for the 10-year
planning window spanning 2017 to 2026 to benefit all District retail and wholesale customers served by the District’s
regional system. This executive summary gives an overview and is intended to summarize the documents in a way
that is understandable to a lay person.1
The District provides water to communities throughout Washington County with facilities it has constructed. The
District’s facilities are interconnected to create the District’s system which connects with the city-owned systems in
each community. The District delivers water to the cities, who in turn deliver it to individual homes, businesses, and
other institutions in their communities through their own systems.
The District’s system has some capacity that is not currently being used. This capacity can supply some water that will
be needed by anticipated population growth and new development over the next ten years. However, to supply the
communities in Washington County with enough water to meet the demand created by population growth and the
construction of additional homes, businesses, and institutions, the District must build more facilities and expand its
capacity.
These new facilities will enable the District to provide the communities with the water supply and treatment that will be
used by new development as the communities grow, but the new facilities must be paid for. The Act allows the District
to charge an impact fee as a condition of development approval to pay for facilities that new development requires. To
charge the impact fee, the District must comply with the Act, which requires an IFFP and an IFA.

Impact Fee Facilities Plan and Impact Fee Analysis
As required by the Act, the IFFP describes the facilities needed to serve new development. The IFA describes how the
fee to pay for these facilities was calculated. The IFFP and the IFA address some, but not all, of the same factors.

Level of Service
The IFFP first addresses how much water the District’s system must provide for each home, business, or institution—
this is called the “level of service.” The Utah State Division of Drinking Water has established rules that all public water
systems must comply with to determine how much water the systems must be able to provide.
One of those rules addresses how much water a system must provide for indoor use (water used indoors for drinking,
bathing, flushing toilets, washing clothes and dishes, etc.) and for outdoor use (water used for watering lawns, irrigating
gardens, washing cars, etc.). Because homes, businesses, and institutions all need different amounts of water, the rule
breaks down the amount needed into what is called an “equivalent residential connection.” This term means the amount
of water provided to the average residential home. A business or institution, or even a home with a bigger yard, may

1

Section 11-36a-502 of the Act requires a summary of the IFFP, and section 11-36a-303 requires a summary of the IFA.
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need more water than one equivalent residential connection, but this is the basic starting unit for calculating how much
water is needed.
The rule requires the District to provide each equivalent residential connection with 0.45 acre-feet per year for indoor
use. For outdoor use, the rule requires the amount to be calculated based on the geographical zone in which the use
occurs. The communities the District serves are located in the hottest zone in Utah (Zone 6), which requires the District
to provide each equivalent residential connection 0.44 acre-feet per year for outdoor use. This includes a safety factor
(the rule recommends applying one), since water users could end up using more water because of factors like leaky
pipes, overwatering lawns and gardens, overspray onto sidewalks, and watering outside the irrigation season (April 1
to October 31).
The rule also recognizes that a different amount of water is used each day. There are days when the demand for water
peaks. For example, for a home, water demand might be greatest on a weekend when the whole family is home at the
same time, using the toilet, taking showers, washing dishes, doing several loads of laundry, watering the garden, and
running through sprinklers. To account for this, the rule requires that the system facilities be sized so that they can
provide for this greatest or peak demand, and the rule sets a peaking factor requiring the system to have capacity to
provide twice as much as the rule requires be supplied on an average day.
The combined amount of 0.89 acre-feet per year—0.45 acre-feet per year for indoor use and 0.44 acre-feet per year
for outdoor use—with a peaking factor of two, is the level of service the District has set for this IFFP. It is the same
level of service the District has provided previously.

Excess Capacity Used by New Development
The IFFP next addresses whether the District’s system has leftover water and treatment ability after serving all the
current users already on the system. This is called “excess capacity.” The district has determined that it has some
limited excess capacity in its supply facilities (Table 2), and its treatment facilities (Table 3).
The IFA addresses how new development will consume the District’s excess capacity, the cost of the existing facilities
with excess capacity, and how new development will pay its share of the cost of the excess capacity. New development
will consume all available excess capacity in existing facilities. However, it is only charged its share of the original cost
of each facility without any interest. The acre-feet and corresponding percent-share of excess capacity remaining in
the existing facilities is listed in Table 7 and Table 8. As part of the impact fee, new development will pay its
proportionate share of the original cost of these existing facilities based on these percentages as shown in Table 12.

Building Facilities for New Development
The IFFP identifies the demands population growth and new development will impose on the District’s existing facilities,
and how the District will meet those demands. New development over the next ten years will use up all of excess
capacity in existing supply and treatment facilities and still require additional water and treatment. The IFFP identifies
future facilities necessary to meet this additional demand. The facilities are listed in Table 4 and Table 5.

Funding Construction of Facilities Used by New Development
The IFFP and IFA both identify the revenue sources that will be used to pay for the excess capacity in existing facilities
and the construction of new facilities (Table 6). Existing facilities are funded through current revenue bonds. The impact
fee will help repay new development’s portion of current revenue bonds that finance existing facilities. The District will
pay for future facilities necessitated by development with impact fees.
3
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The IFA addresses new development’s contributions to the costs and financing of existing facilities and future facilities.
New development will use all the existing excess capacity and the vast majority of the capacity of future facilities. The
impact fee is calculated to finance the costs of existing excess capacity and the portion of the future facilities capacity
consumed by new development. New development’s proportionate shares of existing facility costs and future facility
costs are shown in Table 12 and Table 13. Each home, business, or institution constructed in the next ten years will
only pay its proportionate share of the future facility costs. The total cost for new facilities will be paid for by other new
development over a much longer period of time.
The IFA also addresses whether other revenue sources will be used to fund excess capacity in existing facilities or the
construction of facilities used by new development. The District does not expect any federal grants will be made to
contribute to the cost of these facilities. Nor does it expect dedications of system improvements by development activity.
Should these be received, they will be credited appropriately toward the proposed impact fee total.
The monthly water rates paid by customers and the district’s portion of property taxes pay for operation, maintenance,
repair and replacement costs of facilities rather than the construction of new facilities to serve new development.
However, the District’s Board of Trustees may determine that a portion of the costs that could otherwise be paid for by
impact fees will be paid for by monthly water rates or property taxes.

Impact Fee Calculation
To calculate the impact fee, the cost per acre-foot for supply and treatment facilities is determined. These costs are
multiplied by 0.89 acre-foot—the amount of water the Utah Division of Drinking Water requires to be supplied annually
to one equivalent residential connection—to arrive at the total impact fee for one equivalent residential connection.
Table 14, Table 15, and Table 16 show this calculation in detail.

UCA 11-36a-301(1): Impact Fee Facilities Plan
Section 11-36a-301(1) of the Utah Impact Fees Act (Act) requires an Impact Fee Facilities Plan (IFFP) be prepared to
determine the public facilities required to serve demand created by new development activity. Applied Analysis and
Zions Public Finance Inc. (Consultants) developed this IFFP based on information provided by the Washington County
Water Conservancy District (District).
The public facilities this IFFP identifies are system improvements designed to service areas within the community at
large. They consist of existing public facilities with excess capacity and future public facilities that are planned to meet
the demands of growth. The following sections address existing and proposed levels of service, growth demands on
existing supply, existing excess capacity and additional supply from proposed future public facilities.

UCA 11-36a-302(1)(a)(i-ii): Existing and Proposed Service Level
The existing level of service to each Equivalent Residential Connection (ERC) is shown in Table 1 below. The proposed
level of service per ERC is identical to the existing level of service. Facilities are sized to accommodate peak demand
double that of average demand by using a peaking factor of 2. The ERC is based on a single-family residence on a lot
of 10,000 square feet or less with up to 5,000 square feet available for irrigation.
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Table 1: Demand Detail
Demand per ERC
Yearly Demand
Indoor
Outdoor
Total
Peak Day Demand (Peaking Factor of 2x Yearly Demand)

Acre-Feet/Year
0.45
0.44
0.89
1.78

In determining the facilities necessary to serve its customers, the District must comply with administrative rules
promulgated by the Utah Division of Drinking Water. Under one of these rules governing source requirements:
Sources shall legally and physically meet water demands under two conditions:
(a) The water system’s source capacity shall be able to meet the anticipated water demand on the
day of highest water consumption, which is the peak day demand.
(b) The water system’s source capacity shall also be able to provide one year's supply of water,
which is the average yearly demand.2
The Rule specifies requirements to provide for the peak day demand and average yearly demand for both
indoor and outdoor water use. For indoor water use, water systems must be able to provide approximately
800 gallons per day to each ERC to meet the peak day demand, and 0.45 acre-feet per year to meet the
average yearly demand.
The Rule requires that for outdoor water use, the peak day and average yearly demands be based on the zone
(specified in the rule) in which the water use occurs under the rule. The District’s service areas affected by this IFFP
are in Zone 6. The Rule specifies that for each ERC in this zone, water systems must be able to supply 4.6 gallons per
minute for each irrigated acre to meet the peak day demand, and 3.26 acre-feet per year for each irrigated acre to
meet the average yearly demand. The Rule also recommends a safety factor to account for various factors such as
evaporation, irrigation delivery method, overwatering, pipe leaks, and irrigation before and after the seasons.
Accordingly, this analysis applies a safety factor of 20 percent to account for these various factors.

UCA 11-36a-302(1)(a)(iii): Excess Capacity
The District will use excess capacity in existing supply and treatment facilities to help meet the demands of new
development during the planning window. To determine excess capacity, the District multiplied the number of ERCs
already allocated to existing development by the level of service to determine allocated demand on facilities. Because
the District’s system is interconnected, demand already allocated to existing development can be supplied by multiple
facilities. The District assigned allocated demand to facilities based on the most efficient operation of the entire system.
The allocated demand assigned to each facility was subtracted from total capacity to determine excess capacity in
each facility. Using that formula, the District determined that existing supply facilities have an excess capacity of 2,131
acre-feet from various existing sources as detailed in Table 2 below. Existing treatment facilities have an excess
capacity of 6,721 acre-feet at the Quail Creek Water Treatment Plant (WTP) as shown in Table 3 below.

2

Utah Administrative Code, Rule R309-510-7.
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Table 2: Supply and Transmission Facility Capacity
Existing Facilities
Cottam Wells
Kayenta Ence Wells
Quail Creek/Sand Hollow
Sand Hollow Wells
Regional City Resources
Total

Currently Allocated Capacity
475
135
26,920
2,384
33,466
63,380

Excess Capacity
400
115

2,131

Total Capacity3
875
250
26,920
4,000
33,466
65,511

Excess Capacity
6,721
6,721

Total Capacity
33,554
33,554

1,616

Table 3: Treatment Facility Capacity
Existing Facilities
Quail Creek WTP (60 MGD)
Total

Currently Allocated Capacity
26,833
26,833

UCA 11-36a-302(1)(a)(iv): Demand on Existing Facilities
Washington County’s population is projected to grow from 166,534 in 2017, to 225,301 in 2026 as illustrated in Figure
1 below. To accommodate development associated with this projected growth, the District will need to supply 26,159
new ERCs. This need requires facilities that will provide an additional 23,281 acre-feet of water above that already
allocated. Projected water demand is calculated by multiplying the currently allocated ERCs in Washington County by
the population growth rate estimated by the 2017 University of Utah Economic and Demographic Projections for
Washington County, Utah. This method is used to help account for commercial and institutional ERCs that are not
included in the population estimate.
Figure 1: Population Projection4

Washington County Population Projection
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3
4

MWH 2016 Water Needs Assessment.
University of Utah 2017 Demographic and Economic Projections.
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The existing supply currently allocated and excess water supply amounts are compared to projected water demand in
Figure 2 below. With no additional supply, existing sources will fall short of demand around 2018.
Figure 2: Existing Supply

Existing Water Supply
Acre-Feet in Thousands
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UCA 11-36a-302(1)(a)(v): Meeting Growth Demands
To meet growth demands, the District will develop a number of projects within the 10-year planning window. The 2016
Water Needs Assessment prepared by MWH Global identifies water supply projects. The Water Needs Assessment
uses the Utah Governor’s Office of Planning and Budget population projections to calculate the water supply needed
to meet the demands of growth and identifies projects capable of meeting those demands over a 50-year planning
window. The District evaluated these projects and the anticipated timing of each to determine the facilities needed
within the relevant IFFP planning period. The size and timing of each facility were determined using a peak-to-averagedemand ratio of 2 to meet the requirements of Rule R309-510. These sizing requirements are imposed to allow delivery
of all water demanded by water customers during periods of peak demand. Table 4 below outlines the additional supply
provided by each planned project as well as the anticipated year of completion.5

5The

District determined the Warner Valley Reservoir is outside the 10-year planning window due to the length of time it will likely
require to obtain the necessary federal permits and the higher costs of treating water through current reverse osmosis technology.
However, this project remains on the District’s long-term planning horizon. The municipalities that are parties to the Regional Water
Supply Agreement have approved it, and it is anticipated that it will become more cost-effective as reverse osmosis technology
improves over time.
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Table 4: Planned Supply and Transmission Facilities6
Planned Supply and Transmission Facilities
Ash Creek Project
Cottam Wells
Diamond Valley Well
Lake Powell Pipeline
Pintura Well
Sand Hollow Regional Pipeline Project
Sand Hollow Wells
Sullivan Wells
Water Rights
Total

Project Year
2019
2019
2019
2024
2019
2018
2019
2019
When Available

Additional Supply (acre-feet)7
2,840
600
400
82,249
600
-8
3,000
750
-9
90,439

Project Year
2021
2021
2023
2018

Treatment Capacity (acre-feet)
11,201
11,201
1,680
24,082

Table 5: Planned Treatment Facilities
Planned Treatment Facilities
Quail Creek WTP Ozone Addition
Quail Creek WTP Expansion (80 MGD)
Sand Hollow WTP
Sand Hollow Arsenic WTP
Total

The District expects new supply and transmission facilities to contribute up to 90,439 acre-feet of additional supply per
year by 2026, enough to accommodate projected demand through the end of the planning window as depicted in Figure
3 below. The District expects new treatment facilities to yield an additional 24,082 acre-feet of treated water per year
by 2026, enough to accommodate projected demand through the end of the planning window. The future facilities are
sized to account for the peaking factor of 2.
The Quail Creek WTP Ozone Addition replaces older water treatment techniques at the Quail Creek WTP and will be
applied to all water treated at the facility. Only the share of the Ozone Addition proportional to the existing excess and
planned capacity at the Quail Creek WTP, or the portion attributable to new growth, is considered in this analysis.

MWH 2016 Water Needs Assessment.
Sand Hollow Regional Pipeline will transmit water from the Sand Hollow Wells and Reservoir and does not increase supply.
9 Water Rights refers to legal rights for the use of water for projects. The District plans to acquire water rights as they become
available.
7
8
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Figure 3: Planned Supply10
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UCA 11-36a-302(2): Funding Sources of System Improvements
The funding sources for system improvements11 that will be used to meet the demands of new development must be
considered. Table 6 below shows these system improvements and the funding sources of each. No grants or
dedications of system improvements have been made or are anticipated. Other funding sources are not anticipated.

10Although the

full capacity of Lake Powell Pipeline will be available once constructed, it is not anticipated to operate at full capacity
within the planning window. Development costs of the Lake Powell Pipeline factor proportionately into the impact fee.
11 System improvements consist of future facilities and existing facilities with excess capacity, including acquisition of water rights
necessary to meet growth demands.
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Table 6: System Improvements Funding Sources
Existing Facilities
Cottam Wells
Kayenta Ence Wells
Sand Hollow Wells
Quail Creek WTP
Quail Creek WTP Expansion
Future Facilities
Ash Creek Project
Cottam Wells
Diamond Valley Well
Lake Powell Pipeline
Pintura Well
Quail Creek WTP Expansion (80 MGD)
Quail Creek WTP Ozone Addition
Sand Hollow Regional Pipeline
Sand Hollow Arsenic WTP
Sand Hollow Wells
Sand Hollow WTP
Sullivan Wells
Water Rights

Bonds
2009 Bond
2004 & 2007 Bonds
2009 Bond
2012 Bond
2012 Bond
Bond Financing
Anticipated 50%

Anticipated 100%
Anticipated 100%
Anticipated 50%

Anticipated 100%

Grants
None
None
None
None
None
Grants
None
None
None
None
None
None
None
None
None
None
None
None
None

Dedications
None
None
None
None
None
Dedications
None
None
None
None
None
None
None
None
None
None
None
None
None

Proposed Impact Fee
Yes
Yes
Yes
Yes
Yes
Proposed Impact Fee
Yes
Yes
Yes
Yes
Yes
Yes
Yes (40%)
Yes
Yes
Yes
Yes
Yes
Yes

10

9/20/2017 FINAL
REGIONAL IMPACT FEE FACILITIES PLAN & ANALYSIS
IS

UCA 11-36a-303(1): Impact Fee Analysis
Section 11-36a-303(1) of the Act requires that an Impact Fee Analysis (IFA) be prepared for any proposed impact fee.
The Consultants developed this IFA based on information the District provided. The following sections address the
impact of new development on excess capacity and new capacity of system improvements12 with regard to usage and
financing.

UCA 11-36a-304(1)(a): Excess Capacity and New Development
Existing water supply and treatment facilities with excess capacity are identified in Table 7 and Table 8 below. Figure
4 below shows that demand driven by anticipated new development will exhaust existing excess capacity as early as
2019.
Table 7: Excess Supply Capacity (acre-feet)
Existing Facilities
Cottam Wells
Kayenta Ence Wells
Sand Hollow Wells
Total

Excess Capacity (acre-feet)
400
115
1,616
2,131

Total Capacity (acre-feet)
875
250
4,000
5,125

Excess Capacity %
45.71%
46.00%
40.40%

Total Capacity (acre-feet)
33,604
33,604

Excess Capacity %
20.00%

Table 8: Excess Treatment Capacity (acre-feet)
Existing Facilities
Excess Capacity (acre-feet)
Quail Creek WTP (60 MGD)
6,721
Total
6,721
Figure 4: Existing Supply

Existing Water Supply
Acre-Feet in Thousands

120
100
80
60
40
20
0

Currently Allocated

Excess Supply

Demand

As with the IFFP, the public facilities identified in this IFA are system improvements designed to provide services to service
areas within the community at large. They consist of existing public facilities with excess capacity and future public facilities that
are planned to meet the demands of growth.

12
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UCA 11-36a-304(1)(b): System Improvements and New Development
To maintain the established level of service shown in Table 1, the District plans to construct and acquire the future
supply and treatment system improvements as shown in Table 9. Figure 5 shows the planned projects will produce
enough supply to accommodate anticipated new development through 2026. The future system improvements are
sized to account for the peaking factor of 2.
Table 9: Future System Improvements
Future System Improvements
Ash Creek Project
Cottam Wells
Diamond Valley Well
Lake Powell Pipeline
Pintura Well
Quail Creek WTP Expansion (80 MGD)
Quail Creek WTP Ozone Addition
Sand Hollow Arsenic WTP
Sand Hollow Regional Pipeline
Sand Hollow Wells
Sand Hollow WTP
Sullivan Wells
Water Rights
Total

Project Year
2019
2019
2019
2024
2019
2021
2019
2018
2018
2019
2026
2019
2026

Additional Supply (acre-feet)13,14
2,840
600
400
82,249
600
3,000
750
90,439

Figure 5: Planned Supply15
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MWH 2016 Water Needs Assessment.
Some future system improvements do not provide additional supply but provide treatment of, transmission of, or legal water
rights for future system improvements.

13
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UCA 11-36a-302(1)(c): Relation of Anticipated Impacts to Anticipated Development Activity
The following sections demonstrate that the anticipated impacts to the District’s system are reasonably related to
growth and development activity.

UCA 11-36a-304(2)(a): Cost of Existing Facilities with Excess Capacity
To calculate the cost of existing excess capacity, the original construction costs of each project with excess capacity
were obtained, as shown in Table 10 below.
Table 10: Cost of Existing Facilities with Excess Capacity16
Existing Facilities
Cottam Wells
Kayenta Ence Wells
Sand Hollow Wells
Quail Creek WTP (60 MGD)

16

Original Capital Expense
$3,080,734
$582,099
$6,749,972
$33,081,366

Washington County Water Conservancy District 2016 Book Asset Detail.
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UCA 11-36a-304(2)(b): Cost of Future System Improvements
The future system improvements listed below are anticipated to be constructed in the 10-year planning window. These
system improvements include future facilities and expansions to current facilities necessitated by growth, as well as
the acquisition of additional water rights. The projected capital expense estimates for each are listed in Table 11.
Some of the future system improvements are planned to be funded by issuing bonds which were modeled during the
impact fee calculation. The calculations assume the bonds will be issued in the project year of each project and have
30-year terms, with 1% of the bond principal charged as issuance costs. The calculations also assume that the interest
rate for the bonds will be 4%. This is typical for the type of municipal infrastructure bonds that will be issued. To adjust
the financing costs of future facilities to 2017 dollars, the Consultants have used the average yearly adjustment in the
Producer’s Price Index of Construction Materials17 from 1981 to 2017, which is 2.4%.
Table 11: Cost of Future System Improvements18
Future System Improvements
Ash Creek Project
Cottam Wells
Diamond Valley Well
Lake Powell Pipeline
Pintura Well
Quail Creek Ozone Addition (proportionate)
Quail Creek WTP Expansion (80 MGD)
Sand Hollow Arsenic WTP
Sand Hollow Regional Pipeline
Sand Hollow Wells
Sand Hollow WTP
Sullivan Wells
Water Rights

Projected Capital Expense19
$41,705,000
$1,063,000
$3,249,000
$1,377,609,000
$3,350,000
$14,524,000
$46,001,000
$6,798,000
$18,047,000
$8,977,000
$52,140,791
$2,718,000
$5,000,000

UCA 11-36a-304(2)(c): Financing Sources for System Improvements
Table 6 above outlines the financing sources, including impact fees and current revenue bonds, of planned system
improvements consisting of existing facilities with excess capacity and future facilities to meet the demands of growth.

Published by the U.S. Bureau of Labor Statistics under the series ID WPUSI012011 and reproduced by the St. Louis Federal
Reserve under the same series ID.
18 Engineer Quotes (Alpha Engineering, Carollo, MWH).
19 Ash Creek, Quail Creek Ozone, Quail Creek WTP (80 MGD), Sand Hollow WTP, and Sand Hollow Regional Pipeline include
bond financing expenses.
17
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The proportionate share of original construction costs that corresponds to the existing facilities with excess capacity
that will serve new development will be paid for by impact fees, as indicated in Table 12 below.
User charges and general taxes finance operation, maintenance, repair and replacement costs of facilities. However,
the District’s Board of Trustees may determine that a set portion of the costs required to serve new development be
paid by user charges and general taxes rather than by the full impact fee calculated in this analysis.
The District does not anticipate special assessments or federal grants.

UCA 11-36a-304(2)(d)-(e): New Development’s Contribution to Financing and Costs of System
Improvements
The District’s current facilities provide sufficient water to existing customers to meet the established level of service.
System improvements consisting of existing facilities with excess capacity have been funded by various bonds, some
of which have been retired. Demand from new development will consume 100 percent of existing excess capacity and
therefore will be expected to share the original costs of existing facilities proportionate to the existing excess capacity
of those facilities.
New development will consume all capacity of future treatment system improvements except a portion of the Quail
Creek Ozone Addition. The cost for this system improvement is only partially allocated to new development activity as
indicated in Table 13.
Demand from new development within the 10-year planning window is anticipated to consume all additional capacity
provided by future system improvements other than the Lake Powell Pipeline and the Sand Hollow WTP. Development
costs of the Lake Powell Pipeline and the Sand Hollow WTP factor proportionately into the impact fee for the 10-year
planning window. New development beyond the 10-year planning window is expected to finance the remaining portion
from which it will benefit.
Because new development is expected to consume 100 percent of existing excess capacity and the vast majority of
the capacity of future facilities, the impact fee is intended to finance the costs of all existing excess capacity and the
portion of the future facilities’ capacity that will be consumed by new development.
As noted in the preceding section, the District does not anticipate federal grants that will contribute to the costs of
system improvements. User charges and general taxes finance the operation, maintenance, repair and replacement
costs of facilities rather than the construction of system improvements necessitated by growth. However, the District’s
Board of Trustees may determine that a set portion of the costs required to serve new development be paid by user
charges and general taxes rather than by the full impact fee calculated in this analysis.

UCA 11-36a-304(2)(f): Development Credit to Offset Impact Fee
The District does not anticipate dedications of system improvements, including public facilities, by development activity.
Should any dedication occur, it would be entitled to a credit against impact fees calculated on an individual basis, taking
into account the demands for system improvements that would be relieved inside or outside the proposed development.

UCA 11-36a-304(2)(g): Extraordinary Costs of Serving Development
The District does not anticipate incurring extraordinary costs to serve any of the newly developing properties under this
Regional IFFP and IFA.
15
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UCA 11-36a-304(2)(h): Time-Value Comparison
This analysis states the costs of future facilities in 2017 U.S. dollars, while using original construction costs for existing
facilities with excess capacity.
In order to account for the timing of payments, the Consultants recommend that the portion of the impact fee attributable
to future facilities be tied to the Producer’s Price Index of Construction Materials (PPI)20 and adjusted yearly to account
for inflation in construction costs of new facilities during the 10-year planning window. For the purposes of projecting
the calculations into the future, the Consultants have assumed the same 2.4% yearly average of the month over month
change in the index. However, this will change each year with the publication of PPI.

UCA 11-36a-304(1)(d)(i): Proportionate Share of Existing Facilities Costs
New development is expected to completely consume excess capacity at existing facilities well within the 10-year
planning window. The proportionate share of costs, based on the proportion of excess to total capacity, is outlined in
Table 12 below.
Table 12: Proportionate Share of Existing Facilities
Existing Facilities
Cottam Wells
Kayenta Ence Wells
Sand Hollow Wells
Quail Creek WTP (60 MGD)
Total

Original Cost
$3,080,734
$582,099
$6,749,972
$33,081,366

Excess Share
45.71%
46.00%
40.40%
20.00%

Cost of Excess Capacity
$1,408,336
$267,766
$2,726,989
$6,616,273
$11,019,364

Published by the U.S. Bureau of Labor Statistics under the series ID WPUSI012011 and reproduced by the St. Louis Federal
Reserve under the same series ID.
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UCA 11-36a-304(1)(d)(ii): Proportionate Share of Costs of Impacts on Future System Improvements
New development necessitates the vast majority of future system improvements planned in the next 10 years. The only
future system improvement that is not necessitated entirely by new development is the Quail Creek Ozone Addition.
New development will only pay its proportionate share of the Quail Creek Ozone Addition. The proportionate share of
projected capital expenses for future system improvements is outlined in Table 13 below.
These future system improvements will need to be built to serve the population growth projected within the 10-year
planning window. However, the total cost for new system improvements outlined below will not be paid for solely by
new development within the planning window. New development within the planning window will only pay its
proportionate share of the cost of these future system improvements as determined by the impact fee calculation per
ERC. The remainder of the cost will be paid for by new development that occurs beyond the 10-year planning window
and which will also benefit from some of these facilities.
Table 13: Proportionate Share of Future System Improvements
Future System Improvements Portion Attributable to New Development
100%
Ash Creek Project
100%
Cottam Wells
100%
Diamond Valley Well
100%
Lake Powell Pipeline
Pintura Well
100%
Quail Creek Ozone Addition
40%
Quail Creek WTP Expansion (80 MGD)
100%
Sand Hollow Arsenic WTP
100%
Sand Hollow Regional Pipeline
100%
Sand Hollow Wells
100%
100%
Sand Hollow WTP
100%
Sullivan Wells
100%
Water Rights
Total

Projected Capital Expense
$41,705,000
$1,063,000
$3,249,000
$1,377,609,000
$3,350,000
$14,524,000
$46,001,000
$6,798,000
$18,047,000
$8,977,000
$56,428,129
$2,718,000
$5,000,000
$1,585,469,129
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UCA 11-36a-304(1)(e): Impact Fee Calculation
To calculate the portion of the impact fee attributable to supply and transmission facilities (supply facilities), the cost of
existing supply facilities with excess capacity is added to the cost of future facilities necessary to meet the demands of
growth to determine the total cost of supply facilities.21 The total cost of supply facilities is then divided by the yield (in
acre-feet) of the total supply facilities to determine the cost of supply facilities per acre-foot of yield. This cost per acrefoot is multiplied by the level of service (0.89 acre-feet per ERC) to determine the portion of the impact fee attributable
to supply facilities for one ERC.
To calculate the portion of the impact fee attributable to treatment facilities, the cost of existing treatment facilities with
excess capacity is added to the cost of future facilities necessary to meet the demands of growth to determine the total
cost of treatment facilities.22 The total cost of treatment facilities is then divided by the capacity (in acre-feet) of the
treatment facilities to determine the cost of treatment facilities per acre-foot of capacity. This cost per acre-foot is
multiplied by the level of service (0.89 acre-feet per ERC) to determine the portion of the impact fee attributable to
treatment facilities for one ERC.
The costs per ERC of supply facilities and treatment facilities are added together to determine the total impact fee for
one ERC.
Table 14: Supply and Transmission Facilities Portion of Impact Fee
Impact Fee-Qualifying Costs
Cost of Existing Excess Capacity in Supply Facilities
$4,419,170
Cost of New Supply Facilities
$1,461,718,340
Total Cost of Supply Facilities
$1,466,137,510
Cost of Supply Facilities per Acre-Foot
Acre-Foot per ERC
Cost of Supply Facilities per ERC

Yield (acre-feet)
2,131
90,439
92,570
$15,838
0.89
$14,096

Table 15: Treatment Facilities Portion of Impact Fee
Impact Fee-Qualifying Costs
Cost of Existing Excess Capacity in Treatment Facilities
$6,616,273
Cost of New Treatment Facilities
$123,751,431
Total Cost of Treatment Facilities
$130,367,704
Cost of Treatment Facilities per Acre-Foot Treated
Acre-Foot per ERC
Cost of Treatment Facilities per ERC

Capacity (acre-feet)
6,721
32,273
38,994
$3,343
0.89
$2,975

Supply and transmission facilities are sized to meet the peaking factor of 2. The total costs therefore include the cost necessary
to size the facility to meet the peaking factor.
22 Treatment facilities are also sized to meet the peaking factor of 2, and the costs necessary to size the facility to meet the peaking
factor are included in the total cost.
21
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Table 16: Total Impact Fee
Cost per ERC
$14,096
$2,975
$ 17,071

Cost of Supply Facilities per ERC
Cost of Treatment Facilities per ERC
Total Cost per ERC

Impact fees will be assessed based on meter size of the connection as shown in Table 17. One ERC will be served by
a ¾-inch meter or smaller. Residential connections normally only require one ERC. 23 Commercial, institutional, and
some residential connections may require more than one ERC.
Table 17: Meter Size
Meter Size (inches) 24
¾” or smaller
1”
1½”
2”

ERCs25
1.00
2.16
7.17
11.54

Impact Fee
$17,071
$36,874
$122,401
$197,003

One ERC is based on a single-family residence on a lot of 10,000 square feet or less with up to 5,000 square feet available for
irrigation. If a lot is greater than 10,000 square feet, the fee will be adjusted proportionally to the additional area, unless a
conservation easement is signed limiting landscaped area to 5,000 square feet.
24 Water use for meter sizes greater than 2 inches will be evaluated individually to determine the number of ERCs. The impact fee
will be assessed based on the number of ERCs determined.
25 The multipliers used to establish ERCs per meter size are based on the multipliers derived from historic average annual water
use for different meter sizes in the City of St. George.
23
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UCA 11-36a-306: Certification of Impact Fee Analysis
The Act requires that the Consultants preparing the IFFP and IFA certify their analysis. The Consultants provide the
required certification with the understanding that it is the District’s intent to construct the projects proposed in the IFFP.
If all or a portion of the IFFP or IFA are modified or amended, or if the assumptions utilized in this analysis change
substantially, the IFFP and IFA should be reviewed and updated to reflect these changes.

UCA-36a-306(1): Certification of Impact Fee Facilities Plan
Applied Analysis and Zions Public Finance, Inc. certify that the foregoing IFFP:
1. Includes only the costs of public facilities that are:
a. allowed under the Impact Fees Act; and
b. actually incurred; or
c. projected to be incurred or encumbered within six years after the day on which each impact fee is
paid;
2. does not include:
a. costs of operation and maintenance of public facilities;
b. cost for qualifying public facilities that will raise the level of service for the facilities, through impact
fees, above the level of service that is supported by existing residents; or
c. an expense for overhead, unless the expense is calculated pursuant to a methodology that is
consistent with generally accepted cost accounting practices and the methodological standards set
forth by the federal Office of Management and Budget for federal grant reimbursement; and
3. complies in each and every relevant respect with the Impact Fees Act

UCA 36a-306(2): Certification of Impact Fee Analysis
Applied Analysis and Zions Public Finance, Inc. certify that the foregoing IFA:
1. Includes only the costs of public facilities that are:
a. allowed under the Impact Fees Act; and
b. actually incurred; or
c. projected to be incurred or encumbered within six years after the day on which each impact fee is
paid;
2. does not include:
a. costs of operation and maintenance of public facilities;
b. cost for qualifying public facilities that will raise the level of service for the facilities, through impact
fees, above the level of service that is supported by existing residents; or
c. an expense for overhead, unless the expense is calculated pursuant to a methodology that is
consistent with generally accepted cost accounting practices and the methodological standards set
forth by the federal Office of Management and Budget for federal grant reimbursement; and
3. offsets costs with grants or other alternate sources of payment; and
4. complies in each and every relevant respect with the Impact Fees Act
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APPENDIX: WCWCD IFFP AND IFA CALCULATIONS
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From:
Sent:
To:
Subject:

lukas@mooseknuckleralliance.org
Tuesday, September 8, 2020 10:41 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
The arbitrary nature of the assigned requirement for a “second source” of water for
Washington County is assumed and summarily dismisses any water conservation
alternatives. As someone who grew up and currently resides in downtown St. George, it
is quite astounding that we need to build a billion dollar pipeline but can’t consider any
conservation alternatives. One need not look to deep into water usage in this desert to
see that conservation could save billions of gallons of water annually.
The draft statement also considers diminishing flows of water in the Virgin River
Watershed but does nothing for the same in the Colorado River. It is well documented
that the Colorado River is already over allocated and that water flows continue to
decrease as climate change affects that area. To assume that the Virgin River will lose
water, but consider the Colorado as a guaranteed source that can be the abovementioned “second source” of water for Southern Utah is illogical. There is a good
chance that the LPP will not be able to provide water to Washington County. Seeing
that the Colorado River is not a reliable water source, it does not seem right to spend
billions of tax payer dollars and give the illusion of guaranteed water. This illusion will
encourage further over-development of the area and increase the need for more water
in the future.
If we are to be on the line for the price tag of this project, the BOR should be required to
show that the LPP will actually be a reliable source of water and that the allocations will
be capable of pushing water to the county through the future.
As a long time resident and hopefully a future resident, I absolutely oppose the
construction of the LPP.
Lukas Brinkerhoff
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From:
Sent:
To:
Subject:

Francois de la Giroday <mandf2@sbcglobal.net>
Friday, September 4, 2020 9:05 PM
LPP, BOR-sha-PRO
[EXTERNAL] From: Francois de la Giroday

8170-2 Other

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To Whom it May Concern,
Conserve Southwest Utah has reviewed the Lake Powell Pipeline Draft Environmental Impact
Statement and finds it to be inadequate and egregiously flawed. The Bureau of
Reclamation (BOR) did not evaluate reasonable alternatives, did not adequately address public
concerns raised in scoping, and did not include an objective analysis of the environmental and
economic impacts the project will have on the residents of Washington County and the state of
Utah. In the Lake Powell Pipeline (LPP) Draft Environmental Impact Statement (DEIS) critical
data was misinterpreted and is hard to understand. Some information is completely omitted. The
DEIS needs to be corrected and revised with accurate and unbiased information. Conserve
Southwest Utah (CSU) outlines 9 points listed below which are topics of concern with the DEIS.
Francois de la Giroday
2509 E Falcon Way
Sandy, UT. 84093
mandf2@sbcglobal.net
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From:
Sent:
To:
Subject:

Margaret Bourke <margaretbourke@earthlink.net>
Sunday, September 6, 2020 8:17 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8171-2 Native American Concerns

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
Thank you for seeking comment on the proposed Lake Powell Pipeline EIS.
I am opposed to the construction the pipeline, but write here to object as the EIS is flawed as it
leaves the determination of water availability up to the state. The state of Utah has already
allocated 100%, ALL, of the physical water within its Colorado River watershed. This means
previous or older rights will likely prevent use of the Lake Powell Pipeline water right during
current and future droughts. We have been in an extended drought in Utah and much of the West
for years. Atticles in the Salt Lake Tribune, Standard Examiner and on NOAA website for years.
See Articles by Leia Larsen “We’re losing the Great Salt Lake; Here’s Why You Should Care",
and “As Great Salt Lake Dries Up, Utah Air Quality Concerns Blow In,” in 2015, and “Great
Sale Lake Dust Model Spells Trouble for Utah if More Water is Diverted," 2017, and Rebecca
Lindsey, “Warming and Extreme Dust Could Advance Spring Thaw in Colorado Basin by 6
Weeks," in 2013, Robinson Meyer, “The Southwest may be Deep into a Climate-Changed MegaDrought,” in 2018. These are only a few of the references contained in Ayja Bounous’ book
entitled, “Shaped by Snow. Bounous discusses in detail the quintessential importance of water to
winter, in snow. Diverting water, constructing a pipeline, all remove water from its natural
course, AND, when that effort is for water that has already been fully allocated, it makes no
economic nor environmental sense.
The Reclamation Bureau needs to require that Utah provide evidence that following the pipeline
is in use, there will nonetheless be sufficient water available to down stream, Lower Basin users
to comply with the Colorado River Compact. The EIS fails to adequately take this into account.

8171-1

Further, water rights is an area drought with much litigation. Mark Twain said, "Whiskey is for
drinking, and water is for fighting.” Despite Twain having died more than 110 years ago, that
statement remains true today. Reclamation and the state of Utah will be front and center in
lawsuits challenging the implementation of the water allocation, before the pipeline is built,
during construction, and thereafter. The Northern Ute Tribe as superior and pre-existing water
rights to the Lake Powell Pipeline. Native American water rights need to be protected, by the
8171-2

8171

Bureau, and recognize that those pre-existing water rights preempt any potential water rights of
the state of Utah. Do not undermine tribal rights.

8171-2
Continued

8171-2 cont'd Native American Concerns

8171-3 Water Supply

Finally on a different, but related matter, water conservation is vital for the entire state of Utah.
Green laws in an arid landscape can no longer be supported or allowed. Living In Alta, by local
ordinance, we are restricted from outside irrigation, except for revegetation. Consequently, at our
home, we have planted or revegetated with only native species to give the yard the best
opportunity to survive and thrive. We are not alone, as nearly all residences in Alta do the same.
Very few businesses are planting green lawns, preferring native grass materials to sods, imported
from areas with lush vegetation supported by abundant rainfall. That is the appropriate, beautiful,
fiscally responsible action, here in Alta, and ought to be adopted statewide. The Lake Powell
Pipeline shouldn’t proceed on the faulty EIS prepared.
Sincerely,
Margaret Bourke
margaretbourke@earthlink.net
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From: Marjorie McCloy <margiemccloy@gmail.com>
Sent: Saturday, September 5, 2020 5:10 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Lake Powell Pipeline Public Comment

8172-2 Climate Change - Hydrology

8172-3 Alternatives
This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Hello,
Thank you for the opportunity to make a public comment about the Lake Powell Pipeline.
I strongly oppose this pipeline for the following reasons:
* The first avenue should be conservation. Washington County’s average per person daily water use is
380 gallons; the US average is 138 gallons. The County already has 160,000 acre feet of water in its
water table, more than much larger cities such as Tucson, Albuquerque, and Las Vegas who do just fine
with their smaller amounts. Washington County FOR SURE does not need more water, not now, not in
the foreseeable future.
* The Colorado River has become an unreliable water source, due to climate change. Bureau of
Reclamation studies project it will not be able to meet needs In 1 of every 4-5 years. Why build a
pipeline to a water source that may not exist?
* Rate increases of 400-600% for Washington County residents will force conservation, greatly reducing
the demand for water and making the pipeline unnecessary. Instead of building the pipeline, why not
just increase the rates and use the money to fund emergency services, such as fire and flooding, or
other public services?
I appreciate your serious consideration of my comments.
Respectfully,
Marjorie McCloy
SLC, UT 84105

Sent from my iPad
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From:
Sent:
To:
Subject:

Marsha Epstein <marsha.epstein@gmail.com>
Tuesday, September 8, 2020 4:22 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
BOR’s calculations appear to be contrived to show that conservation is not
economically feasible; that any “conservation-only” alternative is too
expensive. I personally was able to drop my home's water usage by 2/3 by
getting rid of my lawn, despite planting native plants that needed more
watering for the first year. Conservation is definitely economically feasible.
-Marsha Epstein MD
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From:
Sent:
To:
Subject:

Marsha Tupper <marshatup@kanab.net>
Saturday, September 5, 2020 4:32 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8174-2 Alternatives

8174-3 Recreation

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
As a resident of Kanab, UT I strongly object to the proposed Lake Powell pipeline. We have lived in
southern Utah for thirteen years and have never faced such a hot, dry summer as we are experiencing
now. With the advancement of climate change, this trend is likely to continue. To extract huge
amounts of water from a receding Lake Powell to satisfy the needs of an ever-expanding St. George is
absurd. Before destroying the resources and environment of the Colorado River to satisfy their growing
need for lawns, golf-courses, etc., St. George should implement common-sense water conservation
measures, as other communities in the southwest are doing. The Colorado River cannot sustain this
type of growth at the expense of wildlife, river ecosystems and downstream communities, all of which
will be adversely impacted.
In addition to the impacts this pipeline will have on the river itself, I have strong concerns about the
infrastructure requirements that will be needed along the Hwy 89/389 corridor. I live just off Hwy 89
east of Kanab and recreate often along the stretch of highway between Page, AZ and Kanab. To have
this beautiful landscape scarred by the construction of this pipeline and all of its support systems will be
detrimental, to say the least. Negative outcomes for wildlife, cultural and geologic sites and tourist
enjoyment in the region will be certain.
For these reasons and more, I urge you to reject the Lake Powell Pipeline.
Best regards,
Marsha Tupper
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From:
Sent:
To:
Subject:

Mary Moffatt <marymoffatt7@gmail.com>
Friday, September 4, 2020 4:01 PM
LPP, BOR-sha-PRO
[EXTERNAL] LPP comment

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please do NOT do the LPP: WAY too expensive, and lots of uncertainty regarding continuing water
supply in future. Lakes do dry up, which is what is happening to Salt Lake right now.
Mary Moffatt
1623 W. Garnet Ridge DR.
St George, UT 84790
Sent from Mail for Windows 10

Virus-free. www.avg.com
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From:
Sent:
To:
Subject:

Mary Moran <marymoran3333@gmail.com>
Saturday, September 5, 2020 5:26 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline EIS comments

8176-2 Alternatives

8176-3 Other

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 5, 2020
Dear Bureau of Reclamation,
These comments are in response to the Bureau of Reclamation’s draft EIS for the Lake Powell Pipeline
Project.
The proposed project should be stopped in its tracks. Already $35 million has been spent in design and
study; let that be all. There is no extra water in the Colorado River. The river’s waters have been
litigated, mitigated, and mediated, but still there are more diversions from the river than the river can
support. Climate change is only exacerbating the problem, as the available water shrinks.

8176-1

As you know, the Bureau of Reclamation, known for promoting water development for many decades,
has recognized the overallocation of Colorado River water in recent years, and has been refocusing their
efforts.
St George, Utah has a per capita water use greater than twice the national average. Such
overconsumption should be curtailed, not supplemented with more water. Conservation education and
incentives would solve the water problems. If the project is built, water rates will go up significantly in
order to try to pay for the project’s expensive water. This will undoubtedly result in water conservation
by budget-minded users, so less project funding will be available. Why not conserve first, and just avoid
the expense of the project entirely?
This project is fiscally irresponsible. The draft EIS estimates a cost of $1.4-1.5 billion dollars. Others have
pointed out that these figures are twelve years old, and costs to build would be closer to $3 billion. As a
Utah taxpayer, I do not want to fund this project. Furthermore, there is no realistic legal plan for funding
it. The financial implications are that you can't sell water when the supply is dubious and will only get
less available through time.
Please don’t spend any more time, energy or money on this unnecessary and financially irresponsible
proposed project. Thank you for considering my comments.
Sincerely,
Mary Moran
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1991 Highland Dr.
Moab, UT 84532
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From:
Sent:
To:
Subject:

mbwhitt@aol.com
Sunday, September 6, 2020 5:27 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Public Comment

8177-2 T&E Species

8177-3 Alternatives

8177-4 Other

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To whom it may concern:
The Lake Powell pipeline project demonstrates poor stewardship of a dwindling
resource - water. Water in the Colorado River is decreasing and cannot be relied upon to maintain a
pattern of excessive water use in Washington County. The water in the Colorado River basin is needed to
maintain its ecosystem and its species which are threatened and endangered, as well as communities
that depend on its water for basic needs. Washington county should be encouraged to get with the times
and conserve water like their southwest neighbors.
The Lake Powell Project is also too expensive. It will either burden Washington County residents or
result in an increase in water conservation that will make this project obsolete before it is paid off.
This project must line the pockets of someone but doesn't serve the public interest or honor our duty to
preserve a national treasure like the Grand Canyon and its ecosystem.
Please stop listening to special interests that are pushing this wasteful, ill-conceived project and serve the
citizens of Washington County and the United States of America.
Thank you for your consideration.
Sincerely,
Mary Beth Whittaker, LCSW
4084 E Foubert Avenue
Salt Lake City, Utah 84124
mbwhitt@aol.com
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From:
Sent:
To:
Subject:
Attachments:

meg horner <meggyhorner@hotmail.com>
Sunday, September 6, 2020 11:29 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Comments
LPP Comments_MHorner.docx

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please find my comments for the Lake Powell Pipeline Draft Environmental Impact Statement attached.
Thank you for your time,
Margaret Horner
Baker, NV 89311

8178
8178-1 Alternatives
Comments for Lake Powell Pipeline Draft EIS
U.S. Bureau of Reclamation

8178-2 Alternatives

Email: lpp@usbr.gov
September 6, 2020

The Lake Powell Pipeline (LPP) is a bad plan; it is risky, unnecessary, expensive and relies on water from
an over-allocated Colorado River with flows that are already severely declining. Further, the
environmental analysis is flawed. The Bureau of Reclamation (BOR) did not evaluate reasonable
alternatives, did not adequately address public concerns raised in scoping, and did not include an
objective analysis of the environmental and economic impacts the project will have on the residents of
Washington County and the state of Utah.
The BOR introduced an arbitrary new “requirement” that Washington County needs a “second
source” of water and then made this a critical purpose and need for the LPP, thus rejecting water
conservation alternatives. The BOR must show that a “second source” of water is reliable; that water
will be available in Lake Powell and that the LPP can be a permanent water supply for the citizens and
visitors of Washington County. The BOR’s analysis of the security of the water supply for the LPP does
not demonstrate that Lake Powell will be a reliable “second source”; it doesn’t meet the test for scientific
integrity and accuracy of information required by NEPA. The BOR must provide examples of other
communities which have similarly large watersheds and that have a “second source” of water before
asserting that Washington County must have such a second source. The BOR blindly accepting that
Washington County needs a second source of water is troubling, bad policy and bad science. What other
similarly sized and situated cities have claimed the need for a second source of water in order to support
its citizens.
The BOR arbitrarily dropped consideration of a viable, reasonable water conservation alternative.
The BOR only analyzed a very narrow “No Action” alternative and two pipeline construction alternatives
and must consider a reasonable water conservation alternative. The BOR must evaluate reasonable
alternatives to the proposed pipeline that would avoid or minimize adverse effects. It is not reasonable to
reject water conservation alternatives because they do not provide a “second source” of water.
Widespread, strict and enforced water conservation measures can ‘produce’ water for use in Washington
County. Las Vegas is a prime example of how water conservations measures can be beneficial for a large
city. Droughts, increased aridity, reduced snowpack and available water in the Colorado River system are
only going to get worse as climate change affects the desert southwest. The BOR must consider a water
conservation alternative such as the Local Waters Alternative that would rely on local sources of water
and could provide a predictable, stable, less expensive, and incrementally implemented method for
satisfying water needs. There are reliable and attainable ways to enforce water conservation measures.
Just because the BOR cannot mandate or enforce these measures does not mean a water conservation
alternative should not be considered. All citizens living in the desert southwest, where many areas receive
less than 12 inches of rain per year, should do their part to conserve water for themselves and future
generations. Water conservation should be the first step for a county or municipality that has one of the
highest water use rates in the county.
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The BOR artificially inflates Washington County’s need for water. The Draft EIS (DEIS) does not
adequately characterize future water use. The BOR should project future per capita demand that matches
current reality in, and achievements by, other states, metropolitan areas, and water districts in the
southwest U.S. The DEIS did not identify all potentially available sources, so BOR must quantify the
total available water supply and include reasonable increases in yield from sources other than WCWCD’s
supply (i.e., cities, irrigation companies, etc.). The BOR must provide a fair and accurate projection of the
additional population that could be supported by additional water supplies not identified or qualified in
the DEIS. Projects of water need have been incomplete and inadequate by the BOR. The BOR needs to be
more transparent and present accurate and clear projections and estimates of available water and water
demand to the public and be forthcoming about the high water use rates in Washington County and the
opportunity for water conservation.

8178-3

Under state law, all Utahns would be responsible for $2 billion or more of public debt if the Lake
Powell Pipeline is constructed. The DEIS is deficient. It does not determine if the LPP project is
financially feasible for the Washington County Water Conservation District. The BOR does not address
the adverse economic effects of paying for the LPP on residents and businesses. This analysis must be
completed. The BOR doesn’t address the economic impact on residents and businesses, especially lowincome residents in Washington County who are faced with a quadrupling of water rates, doubling of
impact fees, and property taxes going to WCWCD increasing by more than 50 percent. All actual costs of
the pipeline must be disclosed, including the financing costs. Disclosing the actual costs of the LPP
project is more important than ever with all American’s feeling, not just those in Utah, the financial
burden of the pandemic.

8178-4

The LPP water right appears to violate 1922 Colorado River Compact. Utah lacks approval to move
this LPP water right from the Upper Basin to the Lower Basin. Consequently, before approving the LPP,
Utah must secure permission from the other Colorado River states and Congress to transfer water from
the Upper Basin to use in the Lower Basin, as required by the Colorado River Compact. This is a further
untenable hurdle that will take time and money; money that Washington County and the State of Utah do
not have. The DEIS must include a requirement that Utah needs to secure the necessary permissions
before approving the Lake Powell Pipeline. This is a critical and crucial step in the process. To come this
far without obtaining approval or an agreement that approval is guaranteed is risking the time and money
put into this project thus far.

8178-5

Utah has already allocated water rights to more than 100% of the physical water within its
Colorado River watershed. This means senior water rights holders will most likely prevent use of the
LPP water right during current and future droughts eliminating the need for this water when it would be
needed most. This again drives home the need for water conservation measures for Washington County.
The BOR must require Utah to provide evidence that, after the LPP is in use, adequate water will still be
available to the Lower Basin in compliance with the Colorado River Compact. The BOR cannot ignore
that the Northern Ute Tribe has senior water rights over the LPP. The BOR has played a critical role in
protecting Native American water rights in the Colorado River; these rights are senior to any Utah right
and BOR must protect them. However, by approving the LPP, they would be undermining tribal rights.
A quagga mussel infestation would threaten the pipeline, local reservoirs, municipal infrastructure,
businesses, and homes and reduce our water quality. This will be the first major pipeline to have to
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deal with the quagga mussel. The BOR failed to analyze the effect and cost of chemical eradication of
quagga mussels and the potential effects to water quality and safe drinking water. The BOR must do so.
Quagga mussels are a state invasive species listed as noxious in the state of Utah. As such, known
populations must be controlled. The BOR must evaluate the potential economic cost of treating quagga
mussels in the pipeline, reservoirs, municipal systems, businesses, and home.
Federal lands are owned by all Americans and the DEIS should look at issues other than economics
to protect public lands for future generations. The mitigation plan the BOR developed to mitigate
impacts to the Mojave desert tortoise is insufficient to protect this population. The DEIS only considers
impacts within one mile of the pipeline (pg. 99), which is insufficient as it completely omits the impact of
the necessary and associated infrastructure that is needed to support the pipeline. Desert tortoise are
extremely sensitive to disturbance. Construction, vehicle traffic and pipeline maintenance will have
direct, long term effects on tortoise threatening the viability of the population within and surrounding the
project area. The BOR failed to consider the value of pristine land lost and scarred for future generations.
The BOR must assess economic effects of lost scenic values on tourism, land sales and home values in
the region. The BOR also omits the effects of greenhouse gas emissions resulting from construction,
specifically manufacture and use of cement on the LPP project.
Thank you for your consideration of these comments and for doing what is best for the fragile and unique
desert environment and public landowners.

Sincerely,
Margaret Horner
meggyhorner@hotmail.com
Baker, NV 89311
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Environmental Impact Statement
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
My name is Meghann and I am writing in response to the Lake Powell Pipeline draft EIS. As a
resident of the Western United States my entire life, I am acutely aware of the water needs and
concerns of the West. As our populations grow and water resources become scarce it is critical
that Western states utilize strong conservation methods to address water needs. This does not
include creating a second water source, but rather implementing conservation techniques within
cities. Currently, the draft EIS arbitrarily asserts that a "second source" of water, beyond an
entire Virgin River watershed, is necessary for water security, and thus, conservation alternatives
are rejected out of hand. This is ignorant to the water availability of the West and ignores
sustainable water management for the future.
Additionally, the report justifies the need for a second source of water based on a forecast of
reduced flows in the Virgin River, ignoring similar reductions to the Colorado River. As this
year indicates, Colorado River water users already face shortages. Scientific projections indicate
increased shortages in years to come due to climate change. The Lake Powell Pipeline will not
meet the stated purpose and need, and the reliability is not addressed. The water supply analysis
overestimates the reliability of the project being able to provide water for the piple. The cost of
seeing a second source in Lake Powell -- $1.8 -$2.0 billion -- seems an unreasonable burden for
such an unreliable source.
Lastly, I am requesting that the Bureau of Reclamation show that a "second source" of water is
required and reliable. The Bureau's analysis of the security of the water supply for the Lake
Powell Pipeline does not demonstrate that Lake Pwell will be a reliable "second source"; it does
not meet the test for scientific integrity and accuracy of information required by NEPA. The
Bureau must provide examples of other communities with reasonable demand and which have
similarly large watersheds that require a "second source" of water before asserting that
Washington County must have a second source.
Thank you for your time,
Meghann Cranford
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To Whom it May Concern:
Below, I have raised some questions about the arguments and data used to justify the disruptive
Lake Powell Pipeline Project. Considering the low water levels in the Colorado River Basin, a
water diversion project of this nature needs careful scrutiny backed by reliable data.
Furthermore, water conservation efforts within the proposed served area ought to not only be
enforced, but proven effective before relying on an over-taxed and dwindling resource.
Before diverting water away from more populous southern regions within the Colorado River
Basin, reliable data must argue for an emergent need. At present, the data used to justify the Lake
Powell Pipeline project does not validate Washington County’s requirement for water from the
Colorado River.
Socioeconomic Comments
The report references Washington County's employment growth rate, currently estimated at only
1.5%, which may seem impressive compared to other areas within the state. However, it still
represents only 4.8% of Utah's overall total employment, arguably a very small number when
considering the size and overall impact of the pipeline project.
The report outlines previous employment sector trends within Washington County from 2007 to
2014. Considering all the changes within our current information-driven economy from 20142020, it seems reasonable to require current analysis. We've had six years of economic change,
and those changes are not insignificant.
Furthermore, of the 87,833 jobs categorized in 2014 by the study, only 1,029 were in the big
growth category of information. Much of the data in support of the pipeline thus far cite the
population growth expected in Washington County. In order to support the claims of population
boom, further analysis needs to show reasonably accurate projections for future job growth in
industries that are projected to thrive, such as software engineering, information technology, and
data, as predicted by the Bureau of Labor Statistics.
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The study notes that the "LPP Project also avoids the costs of eliminating residential outdoor
watering and converting this water to only culinary use" (ES-1.1.1). While the report states that
conservation efforts will be put in place first, conservation efforts always include some form of
significant reduction to outdoor watering. If stakeholders are hopeful to eliminate these "costs,"
then efforts towards lasting conservation are not sincere.
Any implied, non-monetary "costs" associated with reducing community watering and the
overall reduction in visually pleasing lush landscapes are unavoidable when it comes to
conservation. Clearly it is not reasonable to justify the pipeline in efforts to preserve the luxury
of current outdoor watering levels. Given the uncertain state of the availability of water now and
in the future from the Colorado River, this line of reasoning seems grossly irresponsible.
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Furthermore, any monetary "costs" associated with enforcing reduction in community watering,
or any water use for that matter, ought to be considered necessary and unavoidable.
Conclusion
Elementary schools around the nation teach students to "Reduce. Reuse. Recycle." Notably,
students are taught to reduce first. As you are aware, the per capita water usage in Washington
County is substantially higher than that of the rest of the nation, even the dry west. This gross
abuse of a precious resource ought to be properly managed to sustain the growth of
the entire Colorado River Basin.
As the west continues to be the fastest growing region in the nation, the fast-changing economy
will fuel sustainable growth. As stewards of our resources, it is our responsibility to make databased decisions that rely on reasonable trends, particularly as they relate to the predictably
changing economic sectors and population shifts that result from these changes.
I appreciate your attention as you consider the impact of such a massive water diversion project.
Sincerely,
Melissa Hatch
Sent from my iPad
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From: Merrill Collett <merrillcollett@gmail.com>
Sent: Friday, September 4, 2020 8:00 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft Environmental Impact Statement
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This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Bureau of Reclamation:
As a resident of Arizona I am highly aware of our region’s water issues, however LPP construction is the
wrong way to address the problem.
The National Environmental Policy Act encourages agencies such as BOR to find alternatives that
minimize damage to the natural and human environment. LPP construction adds to the industrialization
of US 89, which is a scenic corridor I often drive to reach the beautiful Grand Staircase Escalante
National Monument. LPP construction would scar the scenic beauty of this desert landscape with six
hydroelectric plants and five pump stations with power lines, high steel power poles connecting them
to existing power grids, parking lots, substations, lights, new access paved roads, regulating tanks and
reservoirs, manholes, air release values, vacuum relief values, blow off valves, fencing, buried forebay
tanks, buried surge tanks, pipeline inspection gauge (pig) retrievals used to clean the pipe, and surface
overflow detention basins, all of which require weekly maintenance.
The Lake Powell Pipeline Draft Environmental Impact Statement is inadequate and egregiously flawed.
The Bureau of Reclamation did not evaluate reasonable alternatives. Federal lands are owned by all
Americans. The EIS should look beyond economics to protect public lands for future generations.
Sincerely,
Merrill Collett
Tucson, Arizona
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Subject:
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[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement
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Dear Bureau of Reclamation,
The
Bureau
of
Recla
mation
introdu
ced an
arbitrar
y new
“requir
ement”
that
Washi
ngton
County
must
have a
“secon
d
source
” of
water
and
made
this a
critical
“purpo
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se and
need”
for the
Lake
Powell
Pipelin
e.
Water
conser
vation
alternat
ives
were
summ
arily
rejecte
d
based
on this
asserti
on.

Washi
ngton
County
and it’s
largest
water
user,
St.
George
City,
give
lip
service
to
water
conser
vation.
They
publicl
y state
that
conser
vation
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is a
good
thing
yet
barely
practic
e it
anywh
ere in
the
county.
School
s,
church
es,
parks
and
other
public
places
are
given
water
for
free,
meanin
g water
costs
are
fully
subsidi
zed by
taxpay
ers.
Why?
Portion
s of
our
water
bills
are
paid
via
propert
y tax
assess
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ment,
someti
mes
more
than a
third of
the
total
water
cost
further
reducin
g any
conser
vation
incenti
ve.

Water
rates in
St.
George
are
low.
We
don’t
charge
properl
y for
the
actual
cost of
water.
Every
success
ful
water
conser
vation
strateg
y
begins
with
the
proper
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pricing
of
water
to
include
all
infrastr
ucture,
deliver
y and
mainte
nance
costs
plus, of
course,
the
actual
cost of
the
water
itself.
If we
don’t
price
water
accurat
ely or
approp
riately,
then
how
can we
ask our
residen
ts to
take
such a
large
leap of
faith
and
say
that
not
only is
one
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water
source
ineffici
ent and
risky,
but we
should
also
support
a
pipelin
e
fraught
with
politica
l
motive
s and
finally,
at an
unkno
wn, or
at the
very
least,
undiscl
osed
cost to
taxpay
ers and
residen
ts of
Washi
ngton
County
?

I have
person
ally sat
with
city
and
county
elected
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official
s who
simply
state
that
“we
need a
second
water
source
”
withou
t ever
explain
ing the
detail
and
backgr
ound,
nor the
lack of
practici
ng real
water
conser
vation
as is
already
being
done
throug
hout
the
desert
South
west.

The
Bureau
of
Recla
mation
arbitrar
ily
droppe
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d
consid
eration
of a
viable,
reason
able
water
conser
vation
alternat
ive.
Why?
Becaus
e
politica
l forces
want to
support
growth
of
Washi
ngton
County
for
unkno
wn
reasons
. Water
usage
per
capita
is an
embarr
assing
topic
to
discuss
since
Washi
ngton
County
may
well be
the
highest
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water
usage
per
capita
not
only in
the
United
States,
perhap
s in the
entire
world.
We use
over
300
gallons
of
water
per
capita
daily
while
South
wester
n cities
like
Tucson
with
even
hotter
weathe
r use
half of
this
amount
. Why?
Leader
ship
and
conser
vation.
Recog
nition
that we
live in
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a
desert
climate
along
with
climate
change
making
it even
hotter.

Water
conser
vation
was
not
consid
ered?
Shame
on
them!

Cordial
ly,

Michae
l
Heyma
n
St.
George
, Utah
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From:
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To:
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Molly Parker <mkparker122@gmail.com>
Friday, September 4, 2020 4:20 PM
LPP, BOR-sha-PRO
[EXTERNAL] DEIS Lake Powell Pipeline
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

My name is Molly Parker, and I am a resident of Sandy, Utah. After reading through the released
Draft Environmental Impact Statement for the Lake Powell Pipeline, I have serious concerns
over the cost figures provided by the Bureau of Reclamation and the lack of attention paid to
Washington County Water Conservancy Districts ability to repay the State.
In the cost estimates provided in the DEIS, the BOR suggests that the cost of the project will be
between $1.89 and 2 billion dollars for total project costs. Troublingly, there was very little data
that supported this total cost estimate or explained how the BOR arrived at this final estimate.
Furthermore, it appears BOR officials have largely ignored a 2019 legislative audit on the Lake
Powell Pipeline which claims that LPP’s total cost will be more than $2.4 billion dollars. How
did your office magically arrive at a different figure than the total that was produced by the
legislative auditors? Where is the data that supports a total project cost of $1.8 Billion? Given
the significance and scope of the project, the current citations of cost are not adequate and do not
provide enough detail to the public. With the amount of taxpayer money spent on this
environmental review process, it is shameful that one page and one unsupported chart are the
only mentions of total cost in this DEIS. Before any record of decision can be made, the Bureau
of Reclamation must clearly demonstrate that it has fully studied and is aware of the true cost of
this project, and publicly release the data that supports their findings.
I also find it incredibly concerning that the DEIS pays little, if any attention, to the financial
implications this project will have on the water supply of the Washington County Water
Conservancy District. The same 2019 legislative audit that your office failed to consult in
determining the overall cost of the project finds that the Washington County Water Conservancy
District will need to raise water rates 357 percent, 108 percent increase in impact fees, and a 54
percent increase in property taxes. A group of PHD economists from the University of Utah
estimated that water rates would need to increase by over 500 percent to repay the
pipeline. With rate increases this severe, consumption will drop in Washington County based off
of simple supply and demand market forces. The principal is called the elasticity of demand. Not
a single page of the Bureau’s DEIS considered the effects of elasticity of demand, and how it
will impact water use in Washington County. There is a distinct possibility that rates will
increase so significantly, that the demand will drop to the point where water from the Lake
Powell Pipeline is not needed.
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Before the project is advanced further, the Bureau of Reclamation must give the public a full
account of the project’s costs. Additionally, the Bureau must fully study Washington Counties
ability to repay the project, and must study how elasticity of demand will impact the water
supply in Washington County. Until these points are fully considered and thoroughly reviewed,
the DEIS is not complete and does not adequately study the project’s financial impacts to
taxpayers.
Sincerely,
Molly Parker
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From:
Sent:
To:
Subject:

Craig Wallentine <mountainstate10@gmail.com>
Friday, September 4, 2020 7:57 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
LPP3CW

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 1, 2020
Rick Baxter, Program Manager
Interior Region 7 – Upper Colorado Basin Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Phone: (801) 379-1078
Email: rbaxter@usbr.gov

JUNE 2020 LAKE POWELL PIPELINE (LPP) DRAFT ENVIRONMENTAL IMPACT
STATEMENT (DEIS) PUBLIC COMMENT:

A. THE LPP DEIS DOES NOT ADEQUATELY ADDRESS THE INHERENT
DANGERS TO AND THE COSTS OF PROTECTING 11,000+ PROJECT
WORKERS FROM SERIOUS HEAT INJURIES SUCH AS HEAT EXHAUSTION
AND HEAT STROKE WHICH WILL BE INEVITABLY BE CAUSED BY THE
LONGER THAN NECESSARY LPP ROUTING THROUGH THE UTAH AND
ARIZONA DESERTS AND THE UNNECESSARY OVERSIZING OF THE LPP
PIPELINE (WELL ABOVE THE ABOVE HIGHEST PROJECTED DEMAND
OR WATER SUPPLY PER DEIS) WHICH CREATES UNNEEDED WORK IN
AN INCREASINGLY HAZARDOUS WORK ENVIRONMENT

8184-1
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B. THE BAD DESIGN DECISIONS IN THE LPP ARE EXACERBATED BY
THE FACT THAT THE SOUTHWESTERN US IS IN THE MIDDLE OF A
WELL DOCUMENTED HISTORIC DROUGHT AND THE FACT THAT THIS
REGION IS AN EPICENTER OF A CLIMATE CHANGE HOT SPOT AS
DEMONSTRATED BY NATIONAL OCEANIC AND ATMOSPHERIC
ADMINISTRATION (NOAA) DATA OVER THE PAST CENTURY) THAT
SHOWS AVERAGE TEMPERATURES IN THE PROPOSED WORK ZONE
HAVE ALREADY INCREASED 2 DEGREES CELSIUS ABOVE HISTORICAL
SUMMER WORKING TEMPERATURES

8184-3 Public Health and Safety

C. PER OSHA HEAT INDEX CALCUATIONS (EVEN WITH LOW
HUMIDITY) THE LPP DEIS PROJECT IS REQUIRING THAT WORKERS
ENDURE “DANGEROUS” TO “EXTREMELY DANGEROUS” WORK
CONDITIONS FOR HOURS EVERY DAY OUTSIDE OF THE (NOW
GREATLY SHORTENED) WINTER SEASON.

D. EVEN IF WORK SCHEDULES ARE SHIFTED TO EARLY MORNINGS
AND EVENINGS TO ACHIEVE “EXTREME CAUTION” CONDITIONS,
THERE IS NO DISCUSSION IN THE LPP DEIS OF HOW THE WORKERS
WILL BE PROTECTED FROM THE INHERENT RISKS CAUSED BY THE
BAD PROJECT DESIGN. THIS SERIOUS DEIS OMISSION SHOULD BE
REVIEWED BY OSHA, UOSH AND ADOSH PRIOR TO THE LPP DEIS
BEING APPROVED.

E. THE LPP DEIS ALSO FAILS TO QUANTIFY THE ECONOMIC IMPACT
OF CURTAILING AND RESCHEDULING WORK TO COOLER TIMES OF
THE DAY AND OF THE YEAR WHICH WILL MAKE PROJECT
CONSTRUCTION TIMES LONGER AND MORE EXPENSIVE THAN
STATED IN THE LPP DEIS.

F. LPP PROJECT WORKERS SHOULD NOT (AND IN PRACTICE CANNOT)
BE FORCED TO WORK IN CONDITIONS KNOWN TO BE UNSAFE. THERE
ARE SIGNIFICANT LEGAL ISSUES IF THEY ARE KNOWINGLY EXPOSED
TO INHERENTLY UNSAFE CONDITIONS WHICH WILL RESULT IN
FURTHER PROJECT DELAYS AND COSTS WHICH WILL ULTIMATELY BE
PAID FOR BY UTAH TAXPAYERS WHEN WASHINGTON COUNTY IS
OVERWHELMED BY THE EXCESSIVE PROJECT COST AND MASSIVE
DEBT BURDEN OF THE CURRENT LPP DEIS DESIGN.
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G. THE JUNE 2020 LPP DEIS SHOULD BE WITHDRAWN AND REDONE
WITH (a) AN IMPROVED ROUTING THAT SHORTENS THE LENGTH OF
THE DESERT WORK ZONE; (b) A REDUCTION OF THE OF UNEEDED
PIPELINE OVERSIZING TO REDUCE THE AMOUNT OF WORK NEEDED
IN THE DESERT WORK ZONE; (c) THE ADDITION OF A DETAILED
WORKPLACE ADMINISTRATIVE PLAN THAT LAYS OUT THE SAFE TIMES
OF DAY AND YEAR FOR WORKERS TO BE ON THE PROJECT ALONG
WITH THE BEST AVAILABLE HEAT INJURY AND HYDRATION PROGRAM
TO REDUCE INJURY AND POTENTIAL LITIGATION; AND (d) AN
UPDATED DEIS ECONOMICS SECTION WHICH WILL LIKELY SHOW A
POSITIVE IMPACT ON PROJECT RETURNS RELATIVE TO THE CURRENT
LPP DEIS BECAUSE OF THE SHORTER PIPELINE, THE SMALLER
DIAMETER PIPE AND THE REDUCED NUMBER OF WORKER INJURIES.
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Dear Mr. Baxter:
After reviewing the LPP DEIS, it is clear that there is a much better alternative
to the LPP as proposed. The current DEIS calls for unneeded work in an
inherently dangerous work zone and makes no provision for protecting
thousands and thousands of workers from serious heat injuries such as heat
stroke and heat exhaustion.
Given the documented issues with drought in the LPP construction zone and
the NOAA data on Southwestern US climate change hot spots, the current LPP
DEIS project economics are simply not correct. They do not account for the
required workplace administrative controls (e.g. limited hours of work during
periods of high temperatures) that will change the timeline and cost of the
project if the project owner and senior project leaders are serious about
worker safety.
As mentioned above, a smarter way to execute the LPP would be to redesign
the project with a shorter, smaller diameter pipeline that does not require
unnecessary work in an inherently dangerous environment. The reduced
costs of the project will more than pay for a world class heat injury reduction
and hydration program that will not only protect thousands of workers but
also eliminate significant litigation risk for the project and Utah taxpayers
such as myself.
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Per NEPA guidelines, the LPP DEIS should include a full evaluation of the
actions required to improve the human and natural environment for the
project. This LPP DEIS does not even begin to address the obvious negative
health impacts on the 11,000+ workforce of doing unneeded work in an
inherently dangerous work environment and ignores a lower cost and safer
alternative
The LPP DEIS should be redone with the input from OSHA, UOSH, ADOSH and
independent occupational health and safety experts who can easily improve
on the unartfully prepared current LPP DEIS. Bottom line, do the project safely
and correctly or don’t do it.
Sincerely,
Craig Wallentine
Park City, Utah 84060
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Sent:
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Craig Wallentine <mountainstate10@gmail.com>
Friday, September 4, 2020 6:33 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
LPP2CW

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 1, 2020
Rick Baxter, Program Manager
Interior Region 7 – Upper Colorado Basin Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Phone: (801) 379-1078
Email: rbaxter@usbr.gov

JUNE 2020 LAKE POWELL PIPELINE (LPP) DRAFT ENVIRONMENTAL IMPACT
STATEMENT (DEIS) PUBLIC COMMENT:

A. THE LPP DEIS DOES NOT ADEQUATELY ADDRESS FUNDAMENTAL
PROJECT WORKER HEALTH AND SAFETY ISSUES WHICH IS AT A
MINIMUM UNPROFESSIONAL AND UNETHICAL

B. FAILING TO INCORPORATE LEGALLY REQUIRED WORKER SAFETY
PROTECTION IN A CONSTRUCTION PROJECT THIS SIZE WILL LIKELY
LEAD TO DOZENS OF WORKPLACE DEATHS, INJURIES AND ILLNESSES
(INDEPENDENT OF COVID-19 WHICH IS ALSO IGNORED) AND
SIGNIFICANT WORKER COMPENSATION COSTS FOR THE UTAH
TAXPAYERS WHO INHERIT PROJECT COSTS WHEN WASHINGTON
COUNTY DEFAULTS
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C. THIS DEIS SHOULD BE WITHDRAWN AND REWRITTEN WITH A
COMPREHENSIVE OCCUPATIONAL HEALTH AND SAFETY
MANAGEMENT PLAN THAT PROTECTS THE NATURAL
AND HUMAN ENVIRONMENT OF SOUTHERN UTAH
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Dear Mr. Baxter:
After reviewing the LPP DEIS, there is minimal reference to Bureau of
Reclamation plans to provide occupational health and safety protection for
the 11,000+ transient workers required for project construction. It is the
well-proven legal responsibility of the project owner to protect worker health
and safety on the job. Failure to address critical health and safety issues for
this massive construction project will undoubtedly result in unnecessary
workplace death, injuries and illnesses and significant worker compensation
costs that must be accounted for in the LPP DEIS economic analysis.
Given that the small Washington County ratepayer base is highly likely to
default on the massive project cost and heavy interest burden, this means that
Utah taxpayers such as myself will eventually be saddled with millions of
dollars of unnecessary short term and long term compensation costs for dead,
injured and sickened project workers, none of which is accounted for in the
LPP DEIS.
The LPP DEIS should be withdrawn and a new, independent, public and
transparent workplace hazards review of the project occupational health and
safety risks conducted and included in a new 2021 version of the LPP DEIS.
The independent occupational health and safety review needs to specifically
address all applicable Federal OSHA and Utah (UOSH) and Arizona
(ADOSH) worker safety regulations. Public hearings with occupational
safety experts should be held once the new study is available for public review
and comment.
The independent occupational health and safety review should also contain
different funding scenarios based upon the level of worker safety protections
funded in the project (good, better, best). A properly managed project safety
plan with the best worker safety protection would undoubtedly save lives
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and ALSO generate an incremental positive return on safety investment by
reducing workplace deaths, injuries and illnesses to the minimal possible
versus the current plan which leaves Utah taxpayers wide open to preventable
compensation costs.
A failure of the current LPP DEIS plan to adequately address the safety of
11,000 workers is truly unprofessional and unethical for Bureau of
Reclamation engineers who know full well that the first rule of any major
construction project is SAFETY FIRST. Saving even one worker’s life or
preventing a single disabling injury through this process will be a great
achievement for the project.
The following is a list of apparent worker hazards (based 29 CFR 1926 Safety
and Health Regulations for Construction) referenced in the LPP DEIS without
a relevant occupational health and safety mitigation plan. An expanded list can
be generated once an independent safety experts is engaged to consult
with Utah Division of Occupational Health and Safety (UOSH) and the Arizona
Division of Occupational Safety and Health (ADOSH) regulators:
1. General Safety Management – minimal mention about hiring a few
safety supervisors. Responsibility of the project owners and the need for
senior project leadership for occupational health and safety not
acknowledged. Safety records for similar sized construction projects not
discussed or addressed. The Tunnel under the English Channel
construction (Chunnel project) moved a similar amount of material with
best in class worker safety protections and still resulted in dozens of
workplace deaths, injuries and illnesses with millions of dollars of
attendant cost beyond the human suffering. How many workers will
LPP kill, maim or injure?
2. Safety Record Management, Safety Education and Safety
Training – All these are legally required and critical parts of an effective
safety program for 11,000+ workers working at different tasks and
coming from different backgrounds. Responsibility for and plans to
report safety and health data to Federal, Utah and Arizona occupational
safety authorities should be explained in advance and data systems
required to execute funded and provided. Safety records for any
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potential contractors should be closely scrutinized for their short term
(acute injury) and long term (chronic) safety performance.
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3. Safety First Aid and Medical Services Planning – how will injured
workers be treated and transported from remote locations under
difficult conditions? How much will each evacuation cost and is the
budget for this cost adequate in the project budget?

8185-6

4. Worker Risk Analysis – where is the industrial hygiene/safety
engineer job analysis for each task for this massive project? What risk
reduction steps are being required? What workplace administrative
standards will be in place? What will the risk reduction steps (the most
economical way to protect workers in the first place) cost? Is the cost
for this adequately accounted for?

8185-7

5. Personal Protective Last Line of Defense – When worker risk
reduction protection steps fail, personal protection equipment (PPE) is
the last line of defense. How much PPE is needed for each task and each
worker? This includes eye protection, face and hearing protection,
respiratory, hand protection, slip/trip and foot protection, arc/blast
electrical protection, body protection, fall protection and required
industrial hygiene monitoring instrumentation. How will the PPE be
distributed, workers trained and the PPE maintained? Is the budget for
this cost item adequate in the LPP DEIS?
A Selection of Critical Risk Factors Specific to the LPP as outlined
in 29 CFR 1926 Safety and Health Regulations for Construction that
should be reviewed and addressed by an independent safety
expert when the LPP DEIS is reissued:

8185-8 Public Health and Safety

8185-9 Public Health and Safety

8185-8

6.

Subpart D-Occupational Health and Environmental Controls (noise, welding, night work, process
safety)
Subpart G-Signs, Signals, and Barricades for Accident Prevention
Subpart I-Tools-Hand and Power Safety and Maintenance
Subpart J-Welding and Cutting
Subpart K-Electrical Hazards– lockout/tag out and location specific plans
Subpart L-Scaffolds/Aerial Lifts – training and inspection
Subpart O-Motor Vehicles, Mechanized Equipment, and Material Handling Equipment

8185-9
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Subpart P-Excavations and Safe Trenching
Subpart Q-Concrete and Masonry Construction
Subpart R-Steel Erection
Subpart U-Blasting and the Use of Explosives
Subpart V-Electric Power Transmission and Distribution
Subpart W-Rollover Protective Structures; Overhead Protection
Subpart Z-Toxic and Hazardous Substances – specifically RESPIRABLE CRYSTALLINE SILICA and
invasive species chemical treatments
Subpart AA-Confined Spaces in Construction – permitting and entry regulations
Subpart CC-Cranes and Derricks in Construction

Per NEPA guidelines, the LPP DEIS should include a full evaluation of the
actions required to improve the human and natural environment for
Washington County. In addition to ignoring the public health impact of COVID19, the LPP DEIS does not even address the vital occupational health and
safety construction concerns that will impact the 11,000+
transient WORKERS AND THEIR FAMILIES. The LPP DEIS should be
withdrawn immediately and redone with the occupation health and safety
component prepared by an independent safety expert with detailed public
review and comment.
How many WORKERS AND THEIR FAMILIES will suffer for the failure of the
project owner and the senior LPP project leaders to put SAFETY FIRST? How
much will Utah taxpayers be punished for this same failure?
Sincerely,
Craig Wallentine
Park City, Utah 84060
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From:
Sent:
To:
Subject:

Craig Wallentine <mountainstate10@gmail.com>
Friday, September 4, 2020 2:05 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
LPP1CW

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 1, 2020
Rick Baxter, Program Manager
Interior Region 7 – Upper Colorado Basin Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Phone: (801) 379-1078
Email: rbaxter@usbr.gov

JUNE 2020 LPP DEIS PUBLIC COMMENT:
A. THE DEIS IS INACCURATE BECAUSE IT DOES NOT ADDRESS THE
DRAMATIC IMPACT OF COVID-19 ON WASHINGTON COUNTY GROWTH &
DEMAND PROJECTIONS
B. THE DEIS FAILS TO PRESENT A COMPREHENSIVE COVID HEALTH
MANAGEMENT PLAN TO PROTECT CITIZEN AND WORKER SAFETY
C. FAILURE TO ADEQUATELY ACCOUNT FOR THE NEW ECONOMIC
SITUATION AND MAJOR PUBLIC HEALTH ISSUES WOULD BE IRRESPONSIBLE
AND DANGEROUS TO THE NATURAL AND HUMAN ENVIRONMENT OF
SOUTHERN UTAH
D. THE BUREAU OF RECLAMATION SHOULD WITHDRAW THE DEIS, COLLECT
NEW ECONOMIC AND PUBLIC HEALTH DATA TO BE SHARED AS AN UPDATED
DEIS WITH NEW PUBLIC HEARINGS IN 2021

8186
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Dear Mr. Baxter:
8186-3 Other

Despite the massive COVID-19 crisis that Washington County, the State of
Utah, the Southwestern US and the United States are facing for the foreseeable
future, the LPP DEIS fails to address the impact of COVID on the future growth
& water demand projections. This fundamental flaw must be remedied before
proceeding with the project.
The LPP DEIS also does not contain any mention of COVID health management
programs nor the associated implementation costs required to protect public
health while executing this project. Wishful thinking is not an appropriate
planning strategy for a multi-billion dollar project that will draw thousands of
transient workers to the area and put the entire local community (especially
the elderly) at serious risk of death.
1. DEIS Is Based On Out of Date Economic Projections – Since
tourism, hospitality, food service, outdoor recreation and other retail
business in Washington County have been severely curtailed by COVID19, the entire county growth plan used by Bureau of Reclamation in the
DEIS is inaccurate and out of date and must be updated before
proceeding.
2. DEIS Has An Out of Date Population Forecast – Claims for nonstop Washington County population growth in the DEIS can only be
described now as fantasy. The projected death, birth and immigration
rates are inaccurate. Since Washington County is the only entity that
will pay the entire cost of the LPP project, the ability to pay projects are
even more inaccurate than before. Lower population growth means
lower water demand, fewer people to assess fees on or pay taxes so that
the calculations must be updated via a new publicly available
demographic study.
3. DEIS Employment, Per Capita Income and Poverty Data is
Inaccurate: Since the DEIS does not contain up-to date, current
employment, income or poverty data for Washington County; it is

8186-4 Other
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impossible to ascertain that Washington County can afford to pay for
the LPP project. This section must be redone prior to proceeding.
4. DEIS Fiscal Condition Analysis is Hopelessly Out of Date: COVID19 has caused massive national, regional, state and local government
financial shortfalls. The US government now owes more than 100% of
GDP and the State of Utah is under severe financial pressure. The DEIS
must be updated to reflect the latest information on local fiscal
condition especially as national and state debt limits are
reached. Proceeding with the current plan is essentially a guarantee of
municipal bankruptcy and a multi-billion dollar penalty for taxpayers of
Utah such as myself.
5. DEIS Water Supply Benefits Calculations are Inaccurate: DEIS
has assumed simple compounded growth in Washington County far into
the future based on an out of date data. It is clear that the COVID-19
natural disaster has fundamentally changed the economic conditions
and water demand going forward. Projected water demand and
association benefits may not be reached until years later than forecast if
ever and the calculations must be redone and re-presented to the public
review and comment.
6. DEIS Does Not Address Basic Public Health Concerns for the
Local Human Environment: The DEIS is silent about how a workforce
of 11,000+ transient workers is going to be managed in a small region
with the advent of COVID-19. The DEIS should include a detailed
discussion on how the project managers will segregate their transient
workers from the vulnerable local population and vice versa. The DEIS
should include a detailed COVID-19 health management plant. The cost
of these programs needs to be included in the cost estimates in the DEIS
which needs to be redone and re-presented for public review and
comment.
7. DEIS Does Not Address the Fundamental Risk to Older
Washington County Residents: According to the US Census, over 30%
of the full time population of Washington County is over 50 years old. A
predominance of seasonal visitors and future retirees (for whom the
LPP is supposedly being built to serve) are also over 50 years old. These
tend to be the wealthier residents who could fund the LPP. Since COVID-
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19 disproportionately attacks older residents and they are less likely to
relocate to Washington County in the future, the project calculations are
incorrect and need to be updated and re-presented for public review
and comment.
8. DEIS Does Not Address Major COVID Impact on Cultural and
Social Justice – Southern Utah counties have been hard hit by the
COVID-19 crisis, in particular Native American communities that do not
have enough healthcare facilities in the first place. The DEIS does not
discuss the extra costs required to protect Native American
communities from a transient workforce of 11,000+ workers to prevent
even more unnecessary and unjust deaths. Since the DEIS is inaccurate
it needs to be updated and re-presented for public review and
comment.
9. DEIS Does Not Accurately Address Current Ability to Pay: DEIS
methodology on ability to pay and financial strength of Washington
County (page 243ff) is not accurate and must be redone in light of a
major change in private and public funding availability, changed public
health priorities such as keeping students safe at school and improving
local healthcare capacity while dealing with slower growth. The ability
to pay calculation also does not include the public health costs of
managing a massive transient work force safely.
10.
DEIS Fails to Address or Include Lower Cost, Higher Return
Local Water Supply and Conservation Projects That Would Help
Washington County Recover from COVID: Since a COVID-impacted
Washington County is highly likely to go bankrupt if the LPP is built per
the current DEIS, the updated draft of the DEIS must include better
alternatives for St. George ratepayers (and Utah State taxpayers). There
are many small scale investments in proven water supply and
conservation projects that can provide immediate employment and
economic activity in Washington County without burdening everyone
with a massive debt that can never be repaid by the diminished
ratepayer base and the reduced demand for water. These “shovel ready”
alternatives must be included in the DEIS now that COVID has
significantly changed the project design basis.

8186-8
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Per NEPA guidelines, the LPP DEIS should include a full evaluation of the best
set of action alternatives to improve the human and natural environment for
Washington County
Given that the action alternatives in the current LPP DEIS do not consider the
impacts of the massive COVID health crisis facing Utah and the nation, the
current DEIS should be withdrawn and rewritten.
A new series of public hearings should be held in 2021 to discuss the new
data, project analysis and up to date action alternatives in a corrected DEIS.
Sincerely,
Craig Wallentine
Park City, UT 84060

8186-12 Other
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From:
Sent:
To:
Subject:

Craig Wallentine <mountainstate10@gmail.com>
Saturday, September 5, 2020 2:14 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
LPP5CW
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 1, 2020
Rick Baxter, Program Manager
Interior Region 7 – Upper Colorado Basin Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Phone: (801) 379-1078
Email: rbaxter@usbr.gov

ELIMINATION OF LPP “FREE RIDERS” – LPP DEIS SHOULD INCLUDE FULL
COST ACCOUNTING FOR ANY AND ALL FUTURE TIE-INS TO IMPROVE LPP
FINANCIALS AND ELIMINATE UNFAIR PENALTIES FOR ST. GEORGE
RATEPAYERS

8187-1

Dear Mr. Baxter:
It is not clear from the LPP DEIS how you intend to eliminate the potential
for flagrant “free-riding” on LPP ratepayers by Kane County, Apple Valley,
Utah and any other “on the way” municipalities if they do not pay up-front
project design and construction costs when the LPP passes thru their
jurisdiction.

8187-2
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It is unfair to St. George rate payers (and the Utah taxpayers who will
ultimately be responsible when Washington County, Utah fails to meet its
financial obligations for the massive LPP project cost and debt burden) for
non-pipeline participants to be given extremely valuable options to tap into
the Lake Powell pipeline at low and/or undefined cost.
Once Kane County dropped out of the LPP project, the Bureau of Reclamation
had an opportunity to redesign the LPP pipeline in a far more efficient manner
with better financial partners who could have lowered the risk for St. George
rate payers and made a much better project.
Instead, the current pipeline routing became even more obsolescent when the
major power recovery facilities were also dropped from the project.
Maintaining the old pipeline routing even with the loss of sponsors and a
major change in design basis could charitably be called incompetent
engineering unless there is an undisclosed rationale for maintaining an out of
date routing that promises major financial benefits to former sponsors.
The LPP DEIS should publicly define and explain up front exactly how any
future “tie-ins” will be paid for by free riding former sponsors or “on the way”
communities and what percent of the original project construction cost and
interest expense these free-riders will also absorb when they tie into the LPP.
Including definitions of these cost recovery agreements upfront in the LPP
DEIS would help the LPP project financials and only be fair to the St. George
rate payers who are bearing the massive financial risk of this project.

Regards,

Craig Wallentine
Park City Utah 84060
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From:
Sent:
To:
Subject:

Craig Wallentine <mountainstate10@gmail.com>
Saturday, September 5, 2020 1:44 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
LPP4CW

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 1, 2020
Rick Baxter, Program Manager
Interior Region 7 – Upper Colorado Basin Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Phone: (801) 379-1078
Email: rbaxter@usbr.gov
WITH CCs TO:
Senator Catherine Cortez Masto of Nevada
Senator Jacky Rosen of Nevada
Dear Mr. Baxter:
I am submitting the following comments because the Bureau of Reclamation,
which is responsible to all Americans, has written a draft environmental
statement for the Lake Powell Pipeline that ignores the practical and superior
alternative of potential municipal collaboration between communities that
share the Virgin River Basin in Nevada and Utah as well as any potential
collaboration between the states of Nevada and Utah in Lower Colorado River
Basin developments.

8188
8188-1 Alternatives

As discussed below, an all-Virgin River Basin pipeline would make far greater
economic sense than the current Lake Powell Pipeline project which was not
correctly redesigned when former project sponsors dropped out and when
essential power recovery facilities were removed from the design basis. The
current LPP DEIS describes an over-sized, improperly routed and massively
expensive construction boondoggle that will waste huge amounts of energy
and ultimately bankrupt its sole beneficiary, Washington County, Utah.

8188-1
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The superior alternative of a collaborative all-Virgin River Basin pipeline has
been ignored to the detriment of communities, citizens and taxpayers in both
Nevada and Utah. Please consider engaging in a detailed design process with
all local Virgin River Basin communities in both Nevada and Utah before
recommending the out of date LPP project from 15 years ago.
Practical Multi-State Collaborative Alternative to LPP DEIS:
To date, the Bureau of Reclamation (BuRec), a Federal Agency charged to act
on behalf of all Americans, has ignored the rights and needs of the
communities, citizens and taxpayers of Nevada in drafting the current
environmental impact statement for the Lake Powell Pipeline (LPP).
The LPP DEIS contains no mention of any benefit to citizens of Nevada despite
the use of Federal resources while clearly creating negative environmental
and economic impacts on downstream Nevada communities along the
Colorado River.
Communities in Nevada are negatively impacted by the LPP DEIS beyond the
waste of Federal resources and the patently illegitimate proposal to transfer
junior, paper-based Upper Basin Utah water claims to the Lower Basin thru
the multi-billion dollar LPP.
As shown by multiple hydrographic studies, the physical water flows in the
Colorado River no longer exist to support junior, paper-based water claims in
the Upper Basin over the project time horizon. Therefore, every gallon taken
by Utah and piped to Washington County, Utah using Federal BuRec resources
will be to the detriment of downstream Nevada communities, citizens and
taxpayers.

8188-2
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The BuRec should be instructed to explicitly address the negative impacts on
Nevada they are creating in the current LPP DEIS and recognize that better
alternatives exist which they have not addressed.
To date, superior water pipeline strategies that would take advantage of the
natural Virgin River hydrographic basin with lower construction and
operating costs, along with greater benefit to growing communities in both
Nevada and Utah and a larger project rate payer base have been be completely
ignored in favor of a massively over-designed, improperly routed pipeline that
will ultimately bankrupt Washington County, Utah , the sole project
beneficiary of the current LPP DEIS design.
The current BuRec recommendation cuts Nevada entirely out of the decision
making process (why?) even though the Virgin River Basin involves both Clark
County, Nevada and Washington County, Utah as part of the Lower Colorado
River Basin below Glen Canyon/Lee’s Ferry.
A better hydrographic approach would be to look at the Virgin River Basin
holistically from Southern Utah thru to Lake Mead in Nevada AND to engage
both Nevada and Utah municipalities in the discussion about water
development. It is important to note that water (net of consumptive use)
pumped from the lower Virgin River Basin to the Upper River Basin ultimately
returns to the Lower Virgin River Basin and local users by gravity with
reduced need for expensive infrastructure.
From a power usage perspective, the current LPP routing no longer makes
economic sense since the DEIS eliminated the original project concept of a
power recovery. With the power recovery plant eliminated, large amounts of
energy are wasted pumping Upper River Basin water from above the Glen
Canyon power plants up and down the Utah/Arizona border (with much
reduced power recovery) just to deliver water to Washington County in the
Lower Basin.
A smarter power strategy would be to maintain the low cost power generated
currently generated by having the designated water flow thru Glen Canyon
Dam to generate low cost power with minimal capital cost.
The least expensive and most efficient pipeline routing would be based on
negotiated agreement of project water claims and rights between Utah and
Nevada in the Virgin River Basin directly to the benefit of both

8188

sides BEFORE rather than after spending any money on pipeline construction
at all.
Based upon discussion and agreement between Nevada and Utah within the
Virgin River Basin of the Lower Basin of the Colorado River, an agreed upon
amount of water could be allowed to flow thru Glen Canyon Dam, generating
low cost power and then being pumped thru a shorter, smaller and less
expensive pipeline connecting Clark County, Nevada (from the North Arm of
Lake Mead) north thru the rapidly growing community of Mesquite to
Washington County in Utah.
Communities all along the new routing would benefit (and could help share in
project support) as well as benefiting from the fact that water pumped up
from the lower Virgin River Basin would ultimately flow by gravity back down
the Virgin River Basin net of economically productive consumptive use.
A joint Nevada-Utah all Virgin River Basin project would be less
expensive to build because:
(a) the pipeline would be shorter
(b) a smaller diameter pipeline would be needed as water is delivered to
sponsor communities along the route
(c) the lower net elevation gain from Lake Mead to upper Virgin River Basin
users along the route
(d) easy construction access along the I-15 corridor rather than working in
remote areas of Utah and Arizona at high cost
(e) retaining the value of power generated by the fully amortized Glen Canyon
power station
(f) elimination of the energy inefficient current routing in the LPP DEIS.
A joint Nevada-Utah project would not only meet the proclaimed requirement
of a “second” source for Washington County, Utah, but it would also greatly
reduce the financial risk to Washington County, Utah ratepayers and also to
Utah taxpayers who will be liable when the current LPP project defaults if
built as currently proposed.

8188
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Further, best water management practices already demonstrated as effective
in Clark County, Nevada could be shared with Washington County, Utah,
which is amongst the worst water wasters in the entire United States.

8188-4 NEPA Process

Equalizing per capita water use between Clark County Nevada and
Washington County would result in significantly lower capital costs due to a
smaller diameter pipeline being required for upper Virgin River Basin users.
Based on the extremely long financing plan proposed in the LPP DEIS, there is
a high probability that during the life of the LPP project, the long term drought
in the Southwest US and depleted Colorado River flows will lead to the
consolidation of Lake Powell with Lake Mead to reduce evaporative water
losses while maintaining at least one functioning desert reservoir.

8188-3

Spending billions of dollars on the LPP with sourcing from the Lake Powell
reservoir at dead pool within the project time horizon makes a mockery of the
already dubious LPP financial claims.
Building an all-Virgin River pipeline that draws from water from and returns
water to Lake Mead is a much more climate resilient and economically
intelligent water development strategy.
Per NEPA guidelines, the LPP DEIS should have included a full evaluation of
the best set of action alternatives to improve the human and natural
environment of the Virgin River Basin so it is unclear to me why Nevada and
the all-Virgin River Basin pipeline alternative has been completely ignored.
My hope is that leaders of Nevada and Utah can collaborate together in the
future to redesign the proposed pipeline project into something that will
actually benefit all Americans over the coming decades.
Sincerely,
Craig Wallentine
Park City Utah 84060
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From:
Sent:
To:
Subject:

Craig Wallentine <mountainstate10@gmail.com>
Sunday, September 6, 2020 1:28 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
LPP6CW

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 2, 2020
Rick Baxter, Program Manager
Interior Region 7 – Upper Colorado Basin Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Phone: (801) 379-1078
Email: rbaxter@usbr.gov

JUNE LPP DEIS COMMENT: LPP HYDROLOGICAL MODELING HAS NOT BEEN
DONE ACCURATELY. FAILURE TO INVEST THE APPROPRIATE AMOUNT OF
TIME AND RESOURCES IN DEVELOPING A MODERN HYDROLOGICAL
SIMULATION MODEL UPFRONT MEANS THAT THE FINAL LPP PROJECT WILL
BE A HYDROLOGICAL AND FINANCIAL FAILURE FOR UTAH RATEPAYERS
AND TAXPAYERS FOR DECADES TO COME

A. THE LPP DEIS IS NOT BASED ON AN ACCURATE AND HOLISTIC
ANALYSIS OF THE ENTIRE HYDROLOGY OF THE VIRGIN RIVER
WATERSHED AND THE CONNECTED GROUNDWATER RESERVES
WITHIN THE LOWER BASIN OF THE COLORADO WITH THE RESULT
THAT THE LAKE POWELL PIPELINE DESIGN BASIS IS INCORRECT

8189-1
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B. THE BUREAU OF RECLAMATION HAS NOT INVESTED A
REASONABLE AMOUNT OF TIME OR RESOURCES IN DEVELOPING A
HOLISTIC, INDEPENDENT AND MODERN MODELING TOOL OF THE
VIRGIN RIVER WATERSHED HYDROLOGY THAT WOULD ACCURATELY
ASSESS THE BEST WATER MANAGEMENT OPTIONS FOR THE REGION

C. IT DOES NOT APPEAR THAT THE BUREAU HAS APPROPRIATELY
ENGAGED WITH THE STATE WATER ENGINEERS FROM NEVADA AND
ARIZONA WHO HAVE DIRECT RESPONSIBILITY FOR THE LONG TERM
HEALTH OF THE VIRGIN RIVER BASIN OR WITH INDEPENDENT
EXPERTS WITH DETAILED KNOWLEDGE OF THE VIRGIN RIVER BASIN
HYDROLOGY AND LOW COST WATER SUPPLY OPTIONS

D. WHILE THE LPP AS PROPOSED HAS A LIFETIME COST OF OVER $3
BILLION INCLUDING DEBT SERVICE, IT APPEARS THAT
SIGNIFICANTLY LESS THAN ONE HALF OF ONE PERCENT OF THE
ACTUAL PROJECT COST WAS SPENT UP FRONT GETTING AN ACCURATE
HYDROLOGICAL SIMULATION MODEL FOR THE VIRGIN RIVER
WATERSHED DESPITE A DIRECT INITIAL SUBSIDY FROM UTAH
TAXPAYERS OF OVER $30 MILLION.

E. UTAH TAXPAYERS HAVE NOT GOTTEN FAIR VALUE FOR THEIR $30
MILLION INVESTMENT. THE LPP DEIS RECOMMENDS A HIGH COST
OPTION WITH LOWER THAN OPTIMAL PROJECT RETURNS AND HIGH
STAKEHOLDER RISK. DUE TO THE LACK OF COMPLETE VIRGIN RIVER
WATERSHED MODELING, THE LPP DEIS CONTAINS NO
PUBLIC/PRIVATE PARTNERSHIP OPTIONS. SUCH PUBLIC/PRIVATE
WATER SUPPLY PARTNERSHIPS COULD DRAMATICALLY LOWER COSTS,
RAISE RETURNS AND REDUCE RISK FOR UTAH STAKEHOLDERS. THEY
SHOULD NOT HAVE BEEN EXCLUDED.

F. THE DEVELOPMENT OF A MODERN SIMULATION TOOL AND A
DETAILED REASSESSMENT OF REAL WATER SUPPLY OPTIONS FOR THE
VIRGIN RIVER WATERSHED SHOULD BE THE TOP PRIORITY FOR THE
BUREAU OF RECLAMATION. A $3 BILLION DOLLAR BUREAU OF
RECLAMATION PROJECT SHOULD NOT BE BASED ON A WEAK AND
INCOMPLETE ENGINEERING MODEL. REMEMBER TETON DAM.
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G. THE NEW STUDY SHOULD BE DONE WITH HYDROLOGICAL,
ENGINEERING AND MODELING INPUT FROM INDEPENDENT
EXPERTS AND IN CONJUNCTION WITH THE STATE WATER
ENGINEERS RESPONSIBLE FOR IMPACTED VIRGIN RIVER WATERSHED
COMMUNITIES IN NEVADA AND ARIZONA

8189-8 Hydrology

Dear Mr. Baxter:
The DEIS is not based on an accurate and holistic analysis of the Virgin River
Watershed. The DEIS needs to be redone based on a modern,
independent Virgin River watershed hydrological tool that encompasses the
entire watershed and related ground water resources developed in
conjunction with the water management experts at peer Nevada and Arizona
state water agencies who are doing a superior job of managing their portions
of the Virgin River Watershed and the Lower Basin of the Colorado River.
Failure to do an accurate and holistic hydrological analysis will continue to
drive away any private investor interest in participating in supplying water to
the Virgin River Basin over the long term which in turn will continue to drive
up the cost of the LPP unnecessarily. Failing to simulate and correctly design
long term water supply options that include public/private partnerships
unnecessarily puts the ratepayers of Washington County and the taxpayers of
Utah at financial risk for most of the rest of the 21st Century.
A much better professional engineering approach would be to model the
Virgin River Watershed accurately and to invite private investors to take on
key water supply projects thus dramatically reducing overall LPP costs and
the risks to ratepayers and taxpayers while generating water supply results
for local users much more quickly than the LPP DEIS as proposed.
1. DEIS should be based on an independent and holistic
hydrological model that considers the entire Virgin River
watershed (DEIS page 115ff). The scale of the proposed multi-billion
dollar investment combined with the multi-million dollar subsidies
from Utah taxpayers to date demands an independently verified Virgin
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River Watershed Simulation Model (VRWSM) be utilized to
determine the correct design basis for the DEIS.

8189-8
Continued

2. The VRWSM tool should include data from the entire Virgin River
watershed from the watershed boundary mountain tops all the way to
Lake Mead and include the hydrology of the entire Navajo Sandstone
aquifer. The potential to cost effectively tap into one hundred million+
acre feet of near by, pristine water trapped in this aquifer should be
extensively reviewed as a lower cost “second source” option for Virgin
River Basin users in both Utah and Nevada .

8189-9

3. The VRWSM tool should allow modeling of modern aquifer
management and recharge technology developed outside of Utah (and
presumably well known to Federal employees in the Bureau of
Reclamation) which would allow for sustainably tapping less than 1% of
this trapped, pristine water which would more than meet future Virgin
River Basin needs at a much lower cost and with fewer negative
environmental consequences than the proposed LPP DEIS.
4. The DEIS currently relies upon an in-house Virgin River Daily
Simulation Model (VRDSM) which only deals with a fraction of the
Virgin River Watershed (domestic St. George Utah needs to the state
line) and does not address the full potential of the massive source of
gravity fed water available in the nearby mountains or the concerns of
downstream states like Arizona, Nevada and California.
5. The VRWSM tool should address the admitted deficiencies in the
VRDSM. These include (1) the inability to simulate water conservation
and management techniques proven in Nevada and Arizona for the
smaller Utah section let alone the entire Virgin River Watershed, (2) the
inability to model optimal groundwater storage use and the sustainable
development of the massive nearby Navajo Sandstone aquifer along
with (3) other practical operating questions on water reuse and
secondary water systems options that are directly germane to the LPP
project design basis.
6. It is extraordinarily inappropriate for a multi-billion dollar project
being managed by a Federal agency to rely on an older in-house model
completely under the control of the sole project participant and the sole
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project proponent with demonstrably weak and uncompetitive (relative
to Arizona, Nevada and California peers) governance. The LPP can be a
much better project if the free market business philosophy supported
by Utah taxpayers is actually utilized.
7. The VRWSM tool will pay for itself many times over in LPP project
cost savings and reduced debt service when the model identifies
relatively short term, high return water supply projects that can be put
out for bid for a public/private partnerships. Washington County
ratepayers would get more water at lower cost more quickly based on
public/private partnerships versus being saddled with billions of
dollars of project debt for most of the rest of the 21st century. Let the
free market business model work.

8189-14 Consultation and Coordination
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8. The VRWSM tool should be built and managed with input
from independent engineering and academic experts who are familiar
with Lower Basin hydrology in Utah, Arizona and Nevada as well as the
Arizona and Nevada state water engineers who have demonstrated
superior water management skills to anything in Southern Utah
Per NEPA guidelines, the LPP DEIS should include a full evaluation of the best
set of action alternatives to improve the human and natural
environment. Perhaps it is the lack of sufficient modeling and the
fundamental failure to identify the best water management options that
explain the lack of private investment interest in the LPP. A better
hydrological model that documented more accurately the best water
management options might attract private investors who could then execute
important portions of the long term water plan to supply the Virgin River
Basin with future water needs at no cost to the taxpayers. The overall cost of
the LPP would be reduced and project risk for the ratepayers of Washington
County and the taxpayers of Utah.
As a Federal agency funded by federal taxpayers, the Bureau of Reclamation
should be representing the best interests of the nation. The LPP DEIS should
be withdrawn and redone per the recommendations above so that overall
project cost could be reduced and sustainable water deliveries achieved years
earlier at lower total cost and with significantly less risk to Washington
County ratepayers and Utah taxpayers.

8189-14
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Sincerely,

a

Craig Wallentine
Park City Utah 84060

8190

From:
Sent:
To:
Subject:

Craig Wallentine <mountainstate10@gmail.com>
Monday, September 7, 2020 11:22 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
LPP8CW

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 5, 2020
Rick Baxter, Program Manager
Interior Region 7 – Upper Colorado Basin Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Phone: (801) 379-1078
Email: rbaxter@usbr.gov

LPP DEIS FAILS TO INCLUDE A LOGICAL WATER CONSERVATION AND LOCAL
WATERS ALTERNATIVE – PLEASE ADD THIS SUPERIOR OPTION TO THE LPP
DEIS TO PREVENT A FINANCIAL DISASTER FOR UTAH TAXPAYERS

Dear Mr. Baxter:
Our family lives on the Wasatch front with faster than projected growth than
Washington County. We see the climate of Utah changing –becoming
permanently hotter and drier. If we want to avoid the fate of our
predecessors, the Ancestral Pueblo, all Utahns must ensure that future
growth and development is done in the most water efficient manner as
supported by local water resources.
Our Salt Lake and Summit County water departments have taken and continue
to execute the important and effective actions necessary to help our
communities live within these natural constraints.

8190
8190-1 Alternatives

As a result of their leadership, members of our family have installed water
efficient appliances, along with native plant landscaping with software
controlled high efficiency zone irrigation. We receive alerts from our water
department if our water use increases or if a leak is suspected so we can
quickly address the water loss.

8190-1

8190-2 Alternatives

8190-3 Hydrology

These logical and low cost steps allow members of our Utah family to use less
than 160 gallons per day per person already and we will all continue to work
to improve on this because our graduated local water rate schedules reward
consumers who use less water.
In direct contrast, the LPP DEIS demonstrates that the project sponsor, the
Washington County Water Conservancy District (WCWCD) does not actually
believe in water efficient growth nor that local development should be based
upon the large water resources already available to them within the Virgin
River Watershed.
As a result, the LPP DEIS has been deceptively designed (a) to inflate the
actual need for water in Washington County especially at projected future
water prices; (b) to exclude logical local water sources that could be
developed inexpensively by private enterprise without taxpayer subsidies and
(c) most egregiously, to claim that the WCWCD can never achieve the same
level of water efficiency as already demonstrated in essentially all other
Southwestern US cities as well as in Salt Lake County and Summit County
where our family lives.
The LPP DEIS describes a grossly over-designed project based on out of date
demographic projections and an inferior hydrological model with the almost
certain result that it will not deliver as promised while wasting $3+billion in
project and interest expense.
As demonstrated by a team of independent economists and supported by the
recent Utah State Legislative audit, the WCWCD is highly unlikely to be able to
meet its financial obligations unless it raises it local fees and water rates so
high that the projected regional growth never occurs and/or the WCWCD
receives a massive subsidy from the same Utah taxpayers who do not waste
water or money at the rate that the WCWCD does.

8190-2

8190-3
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It is patently unjust to punish all Utahns because the WCWCD has
promulgated in the LPP DEIS an inferior project with no real decision
alternatives, thus ensuring financial and environmental disaster in the future.
Please add back a true Water Conservation and Local Waters Alternative to
the LPP DEIS as requested by so many local citizens over the years. It is
interesting to note that even the EPA in their final comments on the LPP DEIS
noted the failure of the Bureau of Reclamation to include a Water
Conservation and Local Waters Alternative in the LPP project.
Future residents of Washington County and all Utah taxpayers will thank you
for not saddling them with massive construction debt and interest payments
for something that can be done much less expensively with private enterprise
driven water conservation and in-basin water supply projects.

Sincerely,

a

Craig Wallentine
Park City Utah 84060

8191

From:
Sent:
To:
Subject:

Craig Wallentine <mountainstate10@gmail.com>
Monday, September 7, 2020 11:19 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
LPP7CW

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 5, 2020
Rick Baxter, Program Manager
Interior Region 7 – Upper Colorado Basin Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Phone: (801) 379-1078
Email: rbaxter@usbr.gov
THE LPP DEIS OFFERS NO BENEFIT TO WASHINGTON COUNTY RESIDENTS
ALREADY IN PLACE – PLEASE ADD BACK THE WATER CONSERVATION AND
LOCAL WATERS ALTERNATIVE TO PREVENT UNWANTED RATE INCREASES
AND A MASSIVE TAX BURDEN ON UTAH TAXPAYERS

Dear Mr. Baxter:
I have friends who moved to Ivins, Utah in Washington County several years
ago. They built a modern home with water saving appliances and landscaping
with a low water usage design and native plants.
They already use well less than the Washington County average of 200+
gallons per person per day and they are happy with the way that Washington
County is today.
The multi-billion dollar LPP DEIS as currently designed offers them no
benefits - only penalties and they do not support it.

8191
8191-1 Alternatives

While they will not be subject to connection fees, their water rates will be
driven up dramatically by the construction of something they do not need and
they do not want.
Meanwhile, the LPP DEIS refuses to acknowledge that the logical and welldemonstrated water conservation practices that my friends have already
implemented cannot be expanded throughout the rest of Washington County
which makes no sense because these same water conservation techniques
have made almost every other Southwestern US municipality far more water
efficient than Washington County.
The Bureau of Reclamation has a professional duty to serve all Americans
including Utah taxpayers and the best way that you can perform your
professional responsibility is to add back the Water Conservation and Local
Waters Alternative and see which alternative is actually best for Washington
County residents and Utah taxpayers.
While the Board of Trustees of the Washington County Water Conservation
District is committed to wasting billions of dollars of Utah ratepayer and
taxpayer money on principal and interest payments that only benefit
developers and construction company executives like themselves, the current
and future residents of Washington County along with the rest of Utah State
taxpayers want to see an honest and detailed cost comparison of REAL
alternatives to the LPP.
I have no doubt that an honest and professional evaluation, without the thumb
of the project sponsors on the scale, will show that private enterprise can
deliver proven water conservation and local water projects with superior
economics relative to a corporate welfare project like the current LPP, which
requires massive taxpayer subsidies.

Sincerely,

a

Craig Wallentine
Park City Utah 84060

8191-1
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8192-1 Renewable Energy
From:
Sent:
To:
Subject:

Craig Wallentine <mountainstate10@gmail.com>
Tuesday, September 8, 2020 10:27 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
LPP9CW

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 6, 2020
Rick Baxter, Program Manager
Interior Region 7 – Upper Colorado Basin Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Phone: (801) 379-1078
Email: rbaxter@usbr.gov
LPP DEIS DOES NOT PRESENT A COHERENT ENERGY USE PLAN
Dear Mr. Baxter:
The LPP DEIS does not contain sufficient information to explain the energy
balance for the LPP or to identify more efficient alternatives. An energy
balance is a basic design component for commercially viable projects and it
should be included in the LPP DEIS.
I attempted multiple times to ask this question during your public web
conference call earlier this summer but the moderator refused to
acknowledge my question so I ask for the information here again in writing.
The LPP DEIS at a minimum should include a year by year project power
balance tabulation showing: projected pipeline throughput, the high and low
Lake Powell levels in comparison to dead pool, the annual amount of Glen
Canyon hydropower lost due to diversion of the water above the dam, the

8192-1
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total power consumption of the Booster Pump Stations, the actual, realized
hydropower recovery each year when they are on line, estimated annual
system & transmission power losses and the specific power sources for the
Booster Pump Stations (e.g. which utility provider; which actual power plants
will be drawn on and their their actual fuel sources) alongside the projected
local energy costs per year from these providers. Starting with a St. George,
UT bulk electrical cost in the 4.5+ cents per KWH range today, a reasonable,
publicly available electric power cost escalator can be used to better
understand the actual takes and puts in the LPP energy balance over the
proposed life of the LPP.

8192-1
Continued

8192-2 Renewable Energy

8192-3 Renewable Energy

8192-4 Renewable Energy

Even without adequate data disclosure to date, there seem to be major
questions about the LPP DEIS proposal.
1. The strategy of withdrawing water above Glen Canyon Dam thus
eliminating the associated low cost hydropower is fundamentally
wrong. The project power balance table will show the massive
cumulative energy loss of Glen Canyon hydropower due to the proposed
pipeline routing. Who pays this cost and where is it accounted for in
the DEIS?
2. The routing of the pipeline appears to have been locked in years ago
and not honestly revaluated despite the loss of two of the three original
sponsors with the result that the pipeline is longer and traverses more
elevation than alternative routings not discussed. This fundamental
inefficiency will be shown in the project power balance table by the
annual booster pump power requirements and the fact that the number
of booster stations has been increased to four with an increasingly
complicated and expensive power grid costing approximately
$100MM today even before independent review, without sufficient
contingency or accounting for inflation.
3. The project power balance table will show by difference between
power input and power recovery the added project expense of installing
expensive, high pressure letdown piping and special tunneling in
several parts of the pipeline due to the inefficient routing. The poor
Hurricane Cliffs routing creates an additional ~$60MM in design
waste even before independent review, without sufficient
contingency or accounting for inflation

8192-1 cont'd Renewable Energy

8192-2

8192-3

8192-4
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8192-5 Renewable Energy

4. The original power recovery/generation capability would have been
a major offset to the inherently inefficient routing and its loss will show
up in the project power balance table with the much smaller net annual
energy recovery from in-line hydropower stations and system losses.
5. The DEIS does not discuss the expected reliability of the
proposed $100MM+ investment in Turgo turbines of this scale in
remote service locations supplied via a quagga infested pipeline
since power input will be dissipated if/when the in-line stations
are out of service or bypassed. The design change to include half a
dozen smaller in-line stations further complicates the expensive Rube
Goldberg style electrical grid versus alternatives that do not require so
many different utility connections.
6. There is a separate discussion about the fact that the LPP DEIS
specifies 100,000 acre-feet per year pipeline capacity for a project that
has zero guaranteed water rights either on paper or in the physical
world. To be fair, while the grossly overdesigned pipeline dramatically
increases the cost of the project and increases the risk of project default,
the oversized pipe will lower the energy cost of pumping water on those
occasions when it actually operates at or near design capacity. It is
critical that all ratepayers and taxpayers see the projected pipeline
throughput estimates in the power balance table from 2025 to
2075 with clear and logical explanation of how the throughput
projections were arrived at.
7. A design challenge that seems to have been missed in the LPP DEIS is
the opportunity to build an energy efficient pipeline servicing any future
Washington County water needs with a minimal use of pumping in the
first place. Designing to minimize power input would eliminate
hundreds of millions of dollars in project cost and interest
expense.The LPP DEIS does not address several scenarios whereby the
project cost could be significantly decreased with less wasteful energy
input and thus practically eliminate the need for and cost of the in-line
hydropower units and their equipment, bays, bypasses, substations,
transformers and complicated utility connections.

8192-5

8192-6 Aquatic Invasive Species

8192-7 Renewable Energy
8192-6

8192-8 Renewable Energy

8192-7

8192-8

8192
8192-9

8. The project power balance will be the jumping off point to discuss
the real life impact of the LPP on the local power grids in Utah, Arizona,
Nevada and other areas from which power may be wheeled to serve the
project for the next fifty years. The LPP as designed will be a major
new net power consumer and polluter with the loss of Glen Canyon
hydropower, the reduction in overall project power
recovery/generation, the increase in the size of the pipeline with an
inefficient routing and the overall increase actual environmental impact
from CO2, SOX and NOX and Hg emissions caused by unnecessary
power use.
9. As a major net power consumer, the LPP DEIS should include a
detailed review of the economic impact on retail and commercial
users in the affected service area over the life of the project. Special
attention should be given to customer distress periods caused by the
uninterruptible LPP power demand each day (day/night), for in each
season (summer/winter) and for meteorological
(cloudy/windy) demand/supply peaks and the resultant impact on
retail and commercial prices and availability. In an era of smarter,
more efficient grid design calling for supply and demand flexibility,
the LPP DEIS is going exactly in the wrong direction.
10.
The DEIS for a major new net power consumer the size of the
LPP should provide a macroeconomic perspective on how this project
will impact the Southwestern United States power grid over the next 50
years especially as the Colorado River flow rate continues to shrink and
new power units required. With the current burst of innovation in
power sources, power storage and the opportunity to connect regional
power grids to reduce costs, increase power generation efficiency and
increase system resilience, it is inappropriate for the LPP DEIS to be
silent about its role in the future of the regional power grid and
any new power generation units required for its operation.
On behalf of project ratepayers and Utah taxpayers, we request that the LPP
DEIS can be updated with a coherent energy plan as suggested.
Sincerely,

8192-9 Climate Change - General
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Craig Wallentine
Park City Utah 84060

8193
8193-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Craig Wallentine <mountainstate10@gmail.com>
Tuesday, September 8, 2020 10:40 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
LPP10CW

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 6, 2020
Rick Baxter, Program Manager
Interior Region 7 – Upper Colorado Basin Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Phone: (801) 379-1078
Email: rbaxter@usbr.gov

TAXPAYERS AT RISK

BAD PIPELINE DESIGN = EXCESSIVE COST = UTAH

Dear Mr. Baxter:

The LPP DEIS specifies an incorrectly sized pipeline, which will not operate in a safe and
stable manner at the flow rates likely to be required by Washington County Water
Conservancy District (WCWCD) in the foreseeable future.
A direct consequence of specifying a grossly oversized pipeline is a massive increase in
upfront project cost and life-time project financing expense for Washington County
ratepayers along with a significant amount of completely unnecessary environmental
damage during construction.

8193-1
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A correctly sized pipeline would save upwards of hundreds of millions of dollars
while significantly reducing the occupational health and safety risks to 11,000 + temporary
construction workers who would otherwise be building useless infrastructure while they
waste taxpayer money.
A smaller pipeline diameter will trigger significantly lower project costs in pipeline
materials, valves and fittings, smaller pumps and turbines, a simpler and less expensive
new power grid, more compact and faster trenching operations, less labor, and reduced
transportation costs and environmental impact amongst other things.
In addition to the oversized pipe design, the DEIS cost estimate does not use the more
typical commercial project contingency of 25% for design changes, cost overruns, material
inflation and additional engineering fees. Understating the actual contingencies at this
point in the design process with a low contingency rate of 10% implies an unjustified sense
of precision that could mislead ratepayers and taxpayers.
A smaller pipeline diameter would also mean a smaller write down for the State of Utah in
the event that the so-called available water supply for the LPP fails to materialize.
The junior, non-perfected water rights on which the LPP is based may never be filled
relative to far more senior Lower Colorado River Basin rights in Nevada, Arizona and
California as well as the senior water rights of the Wasatch Front in Northern Utah. In
addition, there are many other competing prior and senior claimants to the LPP for the
declining supply of Colorado River water whose needs will be met first before the LPP paper
claims.
Since the WCWCD wastes significantly more water per capita than any other major
municipality in the Lower Colorado River Basin and because the Gardner study on which
the LPP is based states that the Wasatch Front is going to add 5X as many new citizens as
Washington County over the LPP project horizon, it is extremely unlikely that any other
entity will ever donate a physical drop of water to the WCWCD.
The lower cost project would also mean a smaller write down for the State of Utah if the
physical water supply in the Colorado River continues its long term decline due to climate
change and regional warning with the probable result that a Colorado River Compact Call
eliminates any potential of physical water supply for the LPP.
The fundamental design flaw in the sizing of the LPP has gotten worse over the years. As
two of the three other original project sponsors have dropped out (Iron County and Kane
County representing over 16,000 acre-feet per year in reduced demand) the size of the
pipeline has been increased from 51” to 69”, which is clearly going the wrong way.
While the original power recovery/generation facilities in the LPP were eliminated thus
increasing the cost to move an acre-foot of water through the 140 mile long LPP, the latest
DEIS now states that the design basis will be 86,000 acre-feet per year versus 69,000 feet per
year and the DEIS Plan of Development further states that the actual design capacity of the
LPP is now 100,000 acre-feet per year.

8193-2 Alternatives
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The hydrology report in the same DEIS states that in the “No Pipeline” case the annual
WCWCD water deficiency is only around 50,000 acre-feet per year in the project out years.
Since Sand Hollow Reservoir is not being enlarged from its surface capacity of 50,000 acrefeet, ratepayers and taxpayers wonder why the DEIS specifies such a grossly overdesigned
pipeline.

8193-4 Alternatives

8193-5 Alternatives

In summary, as the Western US and the Colorado River dries up, legal rights to the
remaining Colorado River water become significantly harder to obtain, the number of LPP
sponsors drops by two thirds, the cost of pipeline operations per acre-foot pumped increases
and the “No Pipeline” alternative says that maximum Washington County need is only
50,000 acre feet per year in the distant future, the WCWCD chooses to build a larger pipeline
for 100,000 acre-feet per year.
Any economically rational private enterprise that knew how to manage risk would make
exactly the opposite decision on pipeline diameter when faced with the same facts. At a
minimum, the LPP pipeline should be reduced to its original size or less and the project
cost and environmental costs re-estimated to protect Washington County ratepayers, Utah
taxpayers, the 11,000+ construction workers and the environment.
A correctly sized pipeline will operate more safely and stably at the lower flow rates
anticipated over the entire LPP project life time as discussed below. An accurate design
basis for the LPP should be begin with a more accurate simulation of the Virgin River
Watershed including many factors which the inadequate methodology of the project
sponsor’s old and local only Virgin River hydrological model could not process including
many of the water supply options noted in the final EPA comments (9/1/2020) on the LPP
DEIS.

8193-4

The EPA notes that the DEIS appears to have arbitrarily limited the definition of secondary
water supply sources within the Virgin River Watershed and suggests that the same decision
criteria be applied equally and fairly to all reasonable water supply alternatives.
When the DEIS is redone with a better hydrological methodology that simulates the entire
Virgin River Watershed, it can address the long list of proven water conservation and private
enterprise solutions available to meet the local Washington County water shortage with
minimal public investment. The new Virgin River Watershed simulation will almost
certainly show that the future water need in the “No Pipeline” case will be significantly
(50%?, 75%?) lower than currently shown in the DEIS which means that a smaller, more
operable pipeline will be the only practical choice. The "No Pipeline" case would more
honestly be called the "Water Conservation and Local Waters Alternative" when the new
simulation is completed.

One of the critical omissions of the current LPP DEIS is the lack of a year by year
tabulation of the actual water flows thru the pipeline post hydrostatic testing until
the end of the project financing period. This essential energy balance table
should include actual power consumption and net power recovery as well to
explain to project reviewers the real operating costs on a year by year basis and

8193-3 Hydrology
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the strategy for operating and maintaining system reliability for a grossly
oversized pipeline.

8193-7 Renewable Energy

If there is no demand for water in the initial years after construction and hydrotesting, the DEIS should include a section on how the LPP will be mothballed to
preserve the pipeline investment from quagga mussel infestation in stagnant
portions of the pipeline, freeze cycle cracking in high elevation cold spots and
other inevitable equipment maintenance issues along the 140 miles of pipeline
and in associated support facilities.
Depending on how many years before the pipeline is needed, the DEIS should
also include cost estimates for keeping the SCADA system updated with modern
software and give special attention on how to attract and retain a skilled pipeline
operational workforce for when the pipeline is actually needed.
If actual water demand in Washington County turns out to be around 25% of the
oversized pipeline capacity, the LPP control system will most likely be unstable
and unsafe to operate. The DEIS energy balance and throughput table could
predict when the low flow rate demand might be and could potentially justify
design and installation of bypass control valves to operate the LPP safely. The
DEIS is missing any of this vital and practical operational information.

8193-6

It might be argued that a “campaign” style of operation (starting up the LPP to
run full for a period of time then shutting it down and clearing it until it is needed
again) might be cheaper than installing a low flow control system but again
the DEIS is silent in describing how the pipeline will operate safely and
economically at anything significantly less than its unrealistic 100,000 acre-feet
per year capacity.
Campaign operations have their own special set of risks as knowledgeable
pipeliners would know but none of these risks e.g. the cumulative impact of
repetitive hydraulic hammer from repeatedly starting up and shutting down a
system designed for steady state as well as how to keep the pipeline purged of
quagga mussels that would grow during stagnant downtime periods are discussed
in the current DEIS.
It is assumed that project sponsors would not be so economically ignorant as to
propose that ratepayers and taxpayers fund a multi-billion dollar LPP pipeline
operated just to pump unneeded (and most likely unavailable) water out of the
Colorado River above Glen Canyon Dam with the loss of valuable hydropower
generation in order to spend even more energy to send the water over mountain
ranges and through the desert with significant environmental damage so that said
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water can then flow back down to the Colorado River at Lake Mead through the
Virgin River Watershed because the project sponsors did not model their future
needs correctly.
This would not only be the form of financial insanity which Utah taxpayers would
not stand for but it would also be immoral if any construction workers were killed
or injured (as is highly likely in a construction project of this size) building
useless infrastructure that serves no productive purpose relative to cheaper and
safer alternatives.
The Bureau of Reclamation should resize the LPP project based on a holistic simulation of
the Virgin River Watershed and the assumption that private enterprise can cost effectively
meet a significant amount of Washington County water needs without the need for public
subsidies. A correctly designed LPP would be significantly cheaper, safer and less
environmentally harmful than the misdesigned option currently offered in the DEIS.
Sincerely,

Craig Wallentine
Park City Utah 84060

8193-7
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8194
8194-1 Colorado River Compact(s)
From:
Sent:
To:
Subject:

Mulv Jones <mulvanyc@gmail.com>
Friday, September 4, 2020 3:13 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I would like to voice my opinion that the proposed pipeline is violating the 1922 Colorado River
Compact. In the current proposal the BOR does not disclose that the UDWRe has not secured
the consent of the other Colorado River Basin states or the Congress to transfer water from the
Upper Basin to the Lower Basin, in violation of the Colorado River Compact. Furthermore,
the BOR does not disclose objections from the Arizona Department of Water Resources to the
transfer of water from Upper to Lower Basin. This is a problem because the Lake Powell
Pipeline would transfer water from the Upper Colorado River Basin (above Lee Ferry, Arizona)
for use in the Lower Basin (Virgin River watershed). As a state in the Upper Colorado River
Basin, Utah must first secure approval from all of the other six Colorado River states and the
United States Congress. In this moment, by attempting to fast track the proposed pipeline, the
approval has not been properly secured. Securing approval from the other states could potentially
and significantly slow the approval process, especially in times of shortage. Utah must also seek
approval from the U.S. Congress for interstate agreements related to the Colorado River
Compact.
Please add my comments to the growing list of others voicing concerns over the current
proposal.
Thank you for your time,
- Chris Mulvany
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8195-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: Nick Adams <nadams@infowest.com>
Sent: Saturday, September 5, 2020 4:22 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

To whom it may concern,
I am writing to voice my opposition to the proposed Lake Powell Pipeline. I believe water from the
Colorado River is over-allocated. I live in St. George, Utah, and I do not see enough water conservation
here. The population growth that some desire for Washington County will only serve to strain our
resources and reduce the quality of life. There will be a limit on the number of people who can live
here, with or without the pipeline. I prefer to see a lower limit by rejecting the pipeline, which will help
preserve our resources and our quality of life.
Sincerely,
Nicholas Adams
St. George, Utah
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8196-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Nancy Hediger <nancyhediger722@gmail.com>
Saturday, September 5, 2020 8:29 AM
LPP, BOR-sha-PRO
[EXTERNAL] Colorado River

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Conserve Southwest Utah has reviewed the Lake Powell Pipeline Draft Environmental Impact
Statement and finds it to be inadequate and egregiously flawed. The Bureau of
Reclamation (BOR) did not evaluate reasonable alternatives, did not adequately address public
concerns raised in scoping, and did not include an objective analysis of the environmental and
economic impacts the project will have on the residents of Washington County and the state of
Utah. In the Lake Powell Pipeline (LPP) Draft Environmental Impact Statement (DEIS) critical
data was misinterpreted and is hard to understand. Some information is completely omitted. The
DEIS needs to be corrected and revised with accurate and unbiased information. Conserve
Southwest Utah (CSU) outlines 9 points listed below which are topics of concern with the
DEIS.
Nancy Hediger
homeowner in IL and AZ
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8198-1 Water Supply
From:
Sent:
To:
Subject:

Nancy <nobenauf68@gmail.com>
Monday, September 7, 2020 8:11 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I have been following this project since I moved to Washington City UT and I am
shocked by the lack of detail considered and the still many unknowns regarding this
extremely expensive project. When I moved here a few years ago the realtor we worked
with told us this area had an underground aquifer and would likely never need for water.
I realize now I was lied to. It makes me wonder how many other lies are being told
about water in this area and who stands to benefit by those lies? As is often said, when
something does not seem right, follow the money to see where the real motives are.
With very aggressive growth plans for this area, there are many who stand to gain from
building this pipeline and increasing the number of homes in the area, and they would
all like to see this pipeline be built. But, I don’t agree that this project will insure those
homes will have the water they need 30 years from now based on the analysis
completed by the Bureau of Reclamation.


According to a recent article in the St. George News (not opinion, an AP article), this
last year, there was increasing less water flowing to Lake Mead and Lake Powell. All
you have to do is visit Lake Powell, which I have done, to see the white rings that
wrap around the lake to know the water levels here have been dropping lower and
lower. Arizona, California, Nevada, and Mexico all went into drought contingency
plans this year and agreed to cut their usage to prevent the reservoirs from dropping
to dangerous levels to preserve enough water to continue hydroelectric power
generation. With the projections for water volume headed down in this area for the
foreseeable future how does anyone expect that Utah will ever get enough water out
of this multi-billion dollar project to cover the needs of projected growth? In its
evaluation, the Bureau of Reclamation does not disclose that the UDWRe has not
secured the consent of the other Colorado River Basin states or the Congress to
transfer water from the Upper Basin to the Lower Basin, in violation of the Colorado
River Compact. Since the Lower Basin states are already struggling this summer
meeting water needs, why would they agree to this? What about the water rights of
the Northern Ute Tribe, the Navajo tribe, and other tribal rights? Do those in office in
Utah think they have the right to steal their water rights once again? Just because it

8198-1

8198

was done many times before does not make it right! Given all the potential fighting for
water rights this project will likely bring on, the cost of this project will be another
billion dollars higher by the time the law suits are settled and what will we have to
show for it? Your evaluation did not prove that we will have a reliable “secondary”
source of water.






With regards to the evaluation of Environmental Impact Statement, I’m not confident
in the Bureau of Reclamation's assumptions and decisions. Why was consideration
of a viable and reasonable water conservation alternative discarded? This
statement “The DEIS has been prepared in response to the Proposed [Lake Powell
Pipeline] Project and does not attempt to compel Washington County residents to
modify, change, or curtail their current culture, lifestyle or social expectations.” (DEIS
page 15) is appalling! As an independent body, it has always been the duty of the
Bureau of Reclamation to evaluate options regarding use of publicly held resources
which almost always requires modification, change and curtailment of current culture
and social expectations. There are always many sides to these resource allocation
issues, and it is the Bureau of Reclamation’s mission to evaluate options (see the
Bureau of Reclamation 10 priorities below) per their guidelines. The net result of
such evaluation is almost always that some will have to modify their expectations.
Why is this evaluation different? Is it because of political pressures to meet the
demands of those with a vested financial interest? This seems likely to me and also
seems like an abdication of duty on your part.
Also not thoroughly addressed in this evaluation is the likelihood that the quagga
mussel infestation in Lake Powell would threaten the LPP and our local reservoirs,
municipal infrastructure, businesses, and homes, and reduce our current water
quality. This evaluation indicates there are measures that could control transfer of
the mussel to the Virgin River but do not address the costs of such controls or the
impacts they will have on our water quality and the use of Sand Hollow Reservoir as
a recreation resource. Currently we know that quagga mussels are a non-native
nuisance species that cause severe economic and ecological damage. If keeping
quagga mussels out of our reservoirs is not important, than why are we currently
taking extreme precautions to prevent their infiltration? Why would we be willing to
give that up on this fight to keep our primary water source clean and pure? The Utah
Water development Commission and the National Park service members have
voiced concerns about the effect of the treating for the mussel. Their concerns and
the projected mitigation/clean-up costs do not appear to be thoroughly evaluated
and considered in your evaluation.
The National Environmental Policy Act (NEPA) was intended to encourage agencies
such as Bureau of Reclamation to evaluate alternatives that minimize damage to the
natural and human environment; however, this recommendation is the most
damaging alternative to the environment. The DEIS (page 99) only considers impacts
within one mile of the pipeline, which is insufficient as it omits completely the impact
of the necessary infrastructure that has to be built to support the pipeline, such as the
six hydroelectric plants and five pump stations with power lines, high steel power
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poles connecting them to existing power grids, parking lots, substations, lights, new
access paved roads, regulating tanks and reservoirs, manholes, air release values,
vacuum relief values, blow off valves, fencing, buried forebay tanks, buried surge
tanks, pipeline inspection gauge (pig) retrievals used to clean the pipe, and surface
overflow detention basins.
I suggest this evaluation fails to meet the many of the Bureau of Reclamation 10
priorities as follows and has instead been dictated by the prevailing political winds which
includes a mandate to rush these projects through while they stand a chance politically.
I do not see consideration of politics included in these priorities below:
Our management priorities are consistent with the themes and related goals of
the Administration and FLPMA. The Secretary's 10 Priorities:











Create a conservation stewardship legacy second only to Teddy
Roosevelt.
Sustainably develop our energy and natural resources.
Restore trust and be a good neighbor.
Ensure tribal sovereignty means something.
Increase revenues to support the Department and national interests.
Protect our people and the border.
Strike a regulatory balance.
Modernize our infrastructure.
Reorganize the Department for the next 100 years.
Achieve our goals and lead our team forward.

In closing, I think it is incumbent on the Bureau of Reclamation to reconsider this
evaluation and conclusions including conservation as an alternative solution and
disregard the “second source” of water and an absolute mandate for evaluation.
Conservation is a proven and sound alternative as indicated by your 10 priorities and
should be considered.
It is up to the cities in Washington County to think about smart growth and reevaluate
and manage projected growth based on available resources, not just how to line the
pockets of those who current control land resources in this area.
Thank you for your consideration.
Nancy A. Obenauf

Virus-free. www.avg.com
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8199
8199-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Nick Oprandy <noprandy@hotmail.com>
Monday, September 7, 2020 4:04 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am writing in support of the NO ACTION ALTERNATIVE for the Lake Powell pipeline draft EIS. I
oppose the pipe line firstly because it is too expensive and will ultimately have to be paid by all
Utah tax payers, the lack of transparency in funding and cost is a major concern. Secondly, what
if the water adjudicated for this use becomes unavailable due to drought and/or downstream
rights, have other sources of water ie. agricultural - been identified and how would that affect
an individual's water right. Thirdly, the pipeline is not needed because if alternative
conversation measures were implemented the savings would meet the projected water
needs. Lastly, pipeline maintenance costs are another expense that will add a yearly cost
upkeep ie. quagga mussel control.
Thanks for the opportunity to respond and consider my comments.
Nick Oprandy
50 South 7600 East
Kanab, UT 84741

8199-1

8200
8200-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Richard L Whitson <no-reply@washco.utah.gov>
Friday, September 4, 2020 11:35 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

The southwest is now in a Megadrought! Give this plan a rest.
Sincerely,
Richard L Whitson
rickwhitson55@gmail.com
84105

8200-1

8201
8201-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Melvin Gene Linder <no-reply@washco.utah.gov>
Friday, September 4, 2020 9:36 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hell no to the pipeline. Require Washington Country to conserve first, by raising water rates to
cover the cost. Not a low percentage as is now the case. Aggravating the Colorado River
situation is in no ones interest. This is from a conservative and not a wild eyed liberal.
Sincerely,
Melvin Gene Linder
Lindergene@outlook.com
84124

8201-1

8210
8210-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Raymond M Allton <no-reply@washco.utah.gov>
Friday, September 4, 2020 2:07 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

My wife and I both grew up in Southern Utah and we have been fortunate to live in and raise our
family in St. George since 1993. My employment has been dependent on the economic growth of
this area, and we support the development of the Lake Powell Pipeline not only so we can
continue to live and work here as the area continues to grow, but also to provide opportunities for
our children to live and be able to raise their families here as we have done. Thank you.
Sincerely,
Raymond M Allton
raya@racivil.com
84790

8210-1

8225
8225-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

James Datko <no-reply@washco.utah.gov>
Saturday, September 5, 2020 11:44 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

As a citizen and taxpayer of Utah, and of the United States of America, I am opposed to the Lake
Powell Pipeline for the following reasons: 1) User funded or not, this is a waste of money and
resources 2) The amount of water projected for the future of the Colorado Basin is going to
diminish. Historical allotments were based upon inflated numbers, over the long term. This
pipeline removes water which will not necessarily be available. 3) There are environmental
impacts, not only of the pipeline itslef, but also from the growth this pipeline will engender.
Once the supply of water is disrupted, the impacts on the people who will have moved to the area
will be negative, and substantial. In general, Washington County and the citizens of Utah will be
better served by increased conservation. Utah residents use more public supply water per capita
than any of the Colorado Compact users. Thank you.
Sincerely,
James Datko
datkoj@yahoo.com
84403

8225-1

8226
8226-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Ryan Gers <no-reply@washco.utah.gov>
Saturday, September 5, 2020 11:11 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

8226-2 Water Supply

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I do not support this pipeline. You say it minimizes impact to the environment but it really
doesnt. Just by burying the pipe, it disturbs the environment because trucks destroy the land to
dig the trench. This is a short term solution to an ongoing problem. Just getting more water from
somewhere else wont solve anything long term.

8226-1

The counties in SW Utah need to enact stricter water usage laws. I see so much water waste here
in St George that grabbing more water from Lake Powell only perpetuates the issue. People in
this region need to take these issues more seriously and stop taking the easy and cheap way out
that only makes our issues in later years worse, not only for Utah but Arizona as well.

8226-2

We need to solve the problem for future generations and teach our youth how live sustainably
and with minimal impact on the environment. A pipeline wont do that.
Sincerely,
Ryan Gers
ryangers@gmail.com
84790

8227
8227-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Landon Edwards <no-reply@washco.utah.gov>
Saturday, September 5, 2020 11:05 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

St george area growth is irresponsible and I oppose the lake powell pipeline project. Please deny
this request!
Sincerely,
Landon Edwards
landon.edwards@gmail.com
84081

8227-1

8229
8229-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Elizabeth Edwards <no-reply@washco.utah.gov>
Saturday, September 5, 2020 9:18 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am opposed to the proposed Lake Powell Pipeline. I believe it will be too expensive, as well as
environmentally damaging and unsustainable.
Sincerely,
Elizabeth Edwards
Sincerely,
Elizabeth Edwards
eedwards_84118@yahoo.com
84118

8229-1

8231
8231-1 Water Supply
From:
Sent:
To:
Subject:

John Berg <no-reply@washco.utah.gov>
Saturday, September 5, 2020 10:25 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Look, grow a brain and check out the level of the lake and what direction it is heading. By the
time this ridiculous pipe line is built the lake will be critically low and within a life time the pipe
will not provide the needed water.
Grow a brain
Sincerely,
John Berg
Jebberg1@me.com
84107

8231-1

8232
8232-1
From:
Sent:
To:
Subject:

Danelle Ortega <no-reply@washco.utah.gov>
Saturday, September 5, 2020 5:23 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

This is a terrible idea and the people of Washington County need to re-evaluate their wasteful
water practices. The disruption to the environment around Lake Powell is unacceptable , the cost
is egregious, and Washington Countyâ€™s population should be limited since they do not have
the resources to support projected growth. Pillaging the water from Lake Powell is an
unacceptable solution.
Sincerely,
Danelle Ortega
danelle_nicolette@yahoo.com

8232-1

8234
8234-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Michael Riss <no-reply@washco.utah.gov>
Sunday, September 6, 2020 11:25 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

8234-2 Water Resources

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am very much opposed to building pipeline from lake Powell to Washington canyon. The idea
that there would be minimal environmental impact is questionable at best. Other studies predict
far more impact. But over and above that, Even if there would be minimal impact I donâ€™t
think there should be water piped from Lake Powell to Washington County. It should remain in
the Colorado River and not siphoned off to Washington county.
Sincerely,
Michael Riss
Miri2701@comcast.net
84062

8234-1
8234-2

8235
8235-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Scott Dalebout <no-reply@washco.utah.gov>
Sunday, September 6, 2020 11:15 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

As a retired natural resource professional, I support the pipeline with the following stipulations:
1-Ensure that invasive species (quagga mussel) does not tag along and infest waters in
Washington and other Counties.
2- Ensure that new projects in Washington County are not created that will waste this precious
resource. These include golf courses, massive fountain projects, and any other non essential
construction. There can be no justification for the pipe line if this waste is allowed.
Thank you for your consideration.
Sincerely,
Scott Dalebout
sdalebout@yahoo.com
84721

8235-1

8236
8236-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Robin Van Wagenen <no-reply@washco.utah.gov>
Sunday, September 6, 2020 10:58 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

It is sad that other States and their front men and politicians are fighting to stall or take away the
Utah water rights for their own benefit. Water is critical to Utah too. Lets get this project done so
Utah can use its share of water.
Thanks.
Robin Van Wagenen
Sincerely,
Robin Van Wagenen
bestwest222@msn.com
84025

8236-1

8237
8237-2 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Rebecca Diehl <no-reply@washco.utah.gov>
Sunday, September 6, 2020 10:53 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

8237-2 Water Supply

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am opposed to the Lake Powell Pipeline. In fact, the Colorado River cannot be relied upon to
be a source of water for generations to come. The water from the Colorado River Basin is
already over-allocated. With climate change and uncontrolled population growth and
development, there can be no guarantees that the Colorado River will have enough water to give.
It is time for the West to live within its water means and not rely on sources that are already
stressed (This river used to flow to the Sea and no longer does due to too many users!)
I implore the BLM, Washington County, and all who have interest in this pipleine to remind
themselves that the Arid West has limitations for growth, and lining the pockets of a few with
harm and haunt future generations. Please, think of the future and be realistic.
Sincerely,
Rebecca Diehl
r.diehl@mindspring.com
84098

8237-2

8240
8240-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Kate Robinson <no-reply@washco.utah.gov>
Sunday, September 6, 2020 9:19 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

8240-2 Water Supply

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I do not think that this pipeline should be built. It is overly expensive for taxpayers, and what we
really need to look at is water use in Washington County. I understand that the population is
growing, but Washington County is the desert and NEEDS to embrace more sustainable water
practices. Everyone in St. George wants their green lawn, but this requires huge amounts of
water (and pesticides). Many other arid areas, such as parts of California, have embraced
xeriscaping or artificial turf lawns instead of real grass. If this pipeline is built, it will just
encourage excessive water usage. Washington County will be able to support a larger population
with less burden on the economy if the water usage issue is addressed directly at the source.
Please take these comments into consideration. Many other communities have taken steps to
reduce their water usage with great success. It just makes sense.
Sincerely,
Kate Robinson
ktdrobinson@gmail.com
84741

8240-1
8240-2

8242
8242-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Sam Wardell <no-reply@washco.utah.gov>
Sunday, September 6, 2020 8:32 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I do not support this pipeline or the growth of washington county. Stop this in wanted growth in
southern Utah and all of Utah. I will never support this project.
Sincerely,
Sam Wardell
samhock9@gmail.com
84065

8242-1

8243
8243-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Michael Riss <no-reply@washco.utah.gov>
Sunday, September 6, 2020 8:23 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am very much opposed to building pipeline from lake Powell to Washington canyon. The idea
that there would be minimal environmental impact is questionable at best. Other studies predict
far more impact. But over and above that, Even if there would be minimal impact I donâ€™t
think there should be water piped from Lake Powell to Washington County. It should remain in
the Colorado River and not siphoned off to Washington county.
Sincerely,
Michael Riss
Miri2701@comcast.net
84062

8243-1

8244
8244-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Stanley Hale <no-reply@washco.utah.gov>
Sunday, September 6, 2020 8:08 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I believe the project is a waste of money and an unnecessary diversion of Utahâ€™s water
allocation. I realize that Washington County will grow but they should grow responsibly. Why
shouldnâ€™t the water from the Colorado River be used to benefit other counties in Utah other
than just Washington County. If the current water sources can only supply so many people,
Washington County is responsible for ensuring they arenâ€™t growing too far beyond their
resources. This should not be a burden borne by the rest of the state (who will need the water in
the future) but also the other states downstream.
Regards,
Stan Hale
Sincerely,
Stanley Hale
stanphilamb@yahoo.com
84054

8244-1

8245
8245-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Stephen E Sowby <no-reply@washco.utah.gov>
Sunday, September 6, 2020 7:57 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

We Utah residents are thankful for those water managers 50 years ago who had the foresight to
start other projects that benefit us now. The LPP is another project that will benefit Utahns in the
far future. We will praise those who had the forsignt to do this LPP. We will be thankful it was
done NOW. Quit discussing it and get it constructed in an environmentally responsible way
NOW. Thanks!
Sincerely,
Stephen E Sowby
stevesowby@yahoo.com
84003

8245-1

8246
8246-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Patrick JAMES McEwen <no-reply@washco.utah.gov>
Sunday, September 6, 2020 7:17 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

You are wasting your time and money! Powell is at 50% capacity right now and dropping like a
rock. By the time your fine project is complete there will be nothing left to pump. This project is
driven out of money and greed and real estate savages. I moved to Hurricane from Salt Lake 2
years ago to get away from the hoards of people, and could care less if not another house was
built. If you want to increase available water by a 50% factor, just close the golf courses in a
desert. I worked 42 years in critical care as a Respiratory Therapist and retired here for peace and
quiet.... in two short years, I can't even rig and sail my windsurf boards on weekends anymore as
it is too crowded Sand Hollow and Quail Creek. I'll look to move again if you persist in trying to
accomodate the world to such a fragile place.
Patrick
Sincerely,
Patrick JAMES McEwen
jopj888@msn.com
84737

8246-1

8247
8247-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Jared Gregory Rich <no-reply@washco.utah.gov>
Sunday, September 6, 2020 6:48 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Washington County engages in extremely wasteful water usage practices, and should use
sensible practices before building this pipeline. This pipeline will cost an exorbitant amount of
money, and is unnecessary at this time. Better practices will push the need for the pipeline
several decades into the future. At that point, we can revisit whether or not to build the pipeline.
First and foremost, Washington County should stop wasting water and stop wasting money.
Sincerely,
Jared Gregory Rich
rich.jg@gmail.com
84121

8247-1

8248
8248-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Rod gilbert <no-reply@washco.utah.gov>
Sunday, September 6, 2020 6:28 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Lake Powell is already way oversubscribed by the lower states building large cities in the Desert.
There is a reason the Damn is letting out extra water each year. We don't need a another big city
built in the desert. The outcome is obvious, big development get big money now, then in future
drought years when the lake can't sustain all these extra draws....
Sincerely,
Rod gilbert
rodgilbert@yahoo.com
84003

8248-1

8249
8249-1 Alternatives
From:
Sent:
To:
Subject:

A Scott Kafesjian <no-reply@washco.utah.gov>
Sunday, September 6, 2020 5:50 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8249-1

I sincerely believe that the pipeline should not be built. The Colorado River is overallocated,
Lake Powell is shrinking, Lake Mead is shrinking - taking more water out of the river is a poor
idea.
I am in favor of conservation, increased water rates, reduced residential water consumption for
outdoor landscaping, and incentives to conserve water.
Living in a desert can not work without sacrifices, such as very high water cost, and strict
guidelines for new and existing landscaping.
Thank you for listening to my opinion.
Sincerely,
A Scott Kafesjian
skafesjian@hotmail.com
84065

8250
8250-1 Alternatives
From:
Sent:
To:
Subject:

A Scott Kafesjian <no-reply@washco.utah.gov>
Sunday, September 6, 2020 5:50 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8250-1

I sincerely believe that the pipeline should not be built. The Colorado River is overallocated,
Lake Powell is shrinking, Lake Mead is shrinking - taking more water out of the river is a poor
idea.
I am in favor of conservation, increased water rates, reduced residential water consumption for
outdoor landscaping, and incentives to conserve water.
Living in a desert can not work without sacrifices, such as very high water cost, and strict
guidelines for new and existing landscaping.
Thank you for listening to my opinion.
Sincerely,
A Scott Kafesjian
skafesjian@hotmail.com
84065

8251
8251-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Kerri Taracena <no-reply@washco.utah.gov>
Sunday, September 6, 2020 5:43 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

For hells sakes! Leave the Colorado River alone. The desert wasnâ€™t meant to be over
populated and abuse the surrounding water supply. Go ready â€˜The Emerald Mileâ€™.
Sincerely,
Kerri Taracena
Katkool33@gmail.com
84121

8251-1

8253
8253-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Lynn Peterson <no-reply@washco.utah.gov>
Sunday, September 6, 2020 4:41 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8253-1

I don't see why St George should get additional water when they waist water per capita in
comparison to northern Utah. And on big green golf courses and misting in a desert? I say if they
can't live on what they have, then they should not be planning on quadrupling the population by
2060. Especially when the western drought is getting worse, not better. They should live within
their means.
Sincerely,
Lynn Peterson
l.d.peterson@comcast.net
84109-1739

8254
8254-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

jill k mower <no-reply@washco.utah.gov>
Sunday, September 6, 2020 4:33 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8254-1

This pipeline is an unnecessary source of water for this region. In the end it will raise taxes to an
exorbitant level and cost the people of Washington county a ton. This will only be a boondoggle
for Utah's Southeast.
Sincerely,
jill k mower
jillmower@gmail.com
84044-1620

8255
8255-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Erica Wangsgard <no-reply@washco.utah.gov>
Sunday, September 6, 2020 4:22 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

8255-2 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8255-1

I am 100% AGAINST the Lake Powell Pipeline.
By the time the LLP is complete there will be no water to flow into the pipeline due to our
imbedded extreme drought. No water means a total waste of taxpayer dollars dumped into this
massively expensive boondoggle LPP project.
Instead, we should spend our precious tax dollars into a massive water conservation effort.
Washington County, St. George and itâ€™s surrounding populated region in particular, place
dead last in the country in practicing water conservation. There has been zero implementation of
water conservation in St. George. For starters, this region needs to immediately charge more for
water usage. Water is sold dirt cheap here! Itâ€™s shameful how cheap it is. Water is wasted
primarily in reckless residential use here. Everyone acts like this isnâ€™t a desert and uses like
we live in prolific annual rainfall. We need to get realistic and gear up for big change how we
use and conserve water. LLP is the worst idea. I say NO!
Sincerely,
Erica Wangsgard
ericagwangsgard@hotmail.com
84780

8255-2

8256
8256-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

aj wright <no-reply@washco.utah.gov>
Sunday, September 6, 2020 4:03 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I represent a group of several families who use the waters to the Colorado river, from Flaming
gorge,Lake Powell, Lake mohave, Lake mead, and Lake havasu. We as a group cannot
comprehend how this is even on your list of ideas to consider, taking water from an already over
used water source and wasting it away to keep lawns green in the second driest state in the
country. Lake powell is 100' low this year, lake mead is 140' low. Lake Havasu is the lowest we
have seen since going there. Please spend our money elsewhere like conservation and better
development. Think back, ever heard of a town called Overton? at the top of lake mead, or Echo
bay marina? or Hite on Powell? Not sure how you can think taking more water out will help this
get better? And drilling in the bottom of mead because the water inlet is high and dry right now?
Use some common sense people. Sincerely, Lovers of water.
Sincerely,
aj wright
ajwmaui@hotmail.com
84070

8256-1

8258
8258-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Donald Smith <no-reply@washco.utah.gov>
Sunday, September 6, 2020 3:43 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear State of Utah, LLP,
I understand the need for the pipeline; but I feel that a study needs to be done to the effect of
what it would take to bring the affected area around and above the pipeline to it's original or
better natural state.
I feel that LLP should not take on the role of restoration. Only independent organizations should
be able to bid on the cost of restoring the land.
All monies should be held by the State or a 3rd party bonded entity. The study needs to outline
the costs, time frame from start to finish with deadline penalties in the bidding process.
Thank you,
Don Smith,
Utah
Sincerely,
Donald Smith
dsmithccm2011@GMAIL.com
84041

8258-1

8259
8259-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Mary Lou Chigbrow <no-reply@washco.utah.gov>
Sunday, September 6, 2020 3:33 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am not in favor of the proposed pipeline for many reasons including the following:
1. Cost - the increase in property taxes and water rates for residents to pay for the billions of
dollars needed for the project is excessive
2. No guarantee water will be there when it's needed - there are a lot of other stakeholders
3. Water conservation has not been initiated so the need for that extra water is not proven
4. The negative environmental impact of the pipeline and the many pumping stations
Sincerely,
Mary Lou Chigbrow
chigbrow.o@gmail.com
84738

8259-1

8260
8260-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Murray e Gubler <no-reply@washco.utah.gov>
Sunday, September 6, 2020 2:48 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8260-1

I am a retired Banker, I have seen Washington county from the early 50â€™s to what it is today.
With water hookups to around 14 percent where it is today. With the areas growth Utahâ€™s
Dixie wonâ€™t be able to keep up with the need by 2030.
Please continue to work toward getting the lake Powell pipeline ASAP
We desperately need New water To keep Washington county and St George alive and prosperous
Thank you for listening
Murray Gubler
Sincerely,
Murray e Gubler
Gubs1955@gmail.com
84770

8261
8261-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Shelly Seegrist <no-reply@washco.utah.gov>
Sunday, September 6, 2020 2:29 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8261-1

I am writing to say that the lpp project is a bad idea. I think Washington county needs to put a
population cap in place and not allow any more building of homes in the county because it
doesn't have the water recourses. The project should be used to make holding containers for
water for the runoff of rain to be taken to a water treatment center for use. Lake Powell is a
beautiful recreational area and the water level has been so low for years that it is already
threatened by lack of rain that it doesn't need to be lowered more by funneling it off to
Washington county.
Sincerely,
Shelly Seegrist
horsegirl274@yshoo.com
84321

8262
8262-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Pat Huff <no-reply@washco.utah.gov>
Sunday, September 6, 2020 2:19 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8262-1

This project should NOT be approved. It is diverting precious water from Utah--the second driest
state in the United States. The area in southern Utah impacted by the project is growing rapidly
and needs the water to be kept in the area. I just returned from southern Utah and found it to be
booming in population. The limited water area there is needed now and also in the future.
The argument was made that water resources are being wasted in Utah. Take a look at Las Vegas
and the wasted water and electricity there. Bright neon lights and extravagant water fountain
being on 24/7. Really? You don't think that water is being waster there? It is! This project is very
irresponsibly planned. I AM AGAINST IT being implemented.
Sincerely,
Pat Huff
pathuffwriter@gmail.com

8263
8263-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Robert Elder <no-reply@washco.utah.gov>
Sunday, September 6, 2020 2:17 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8263-1

Although we can pump the water to Washington County. The method of storing the water is very
insufficient. Over 50 percent of the water will be lost in evapotranspiration. Storage in
underground aquifers would help efficiency. Using the high flows of the virgin river to be
directed into the underground aquifers would be valuable in meeting long term water demands.
Sincerely,
Robert Elder
Rdqcss@hotmail.con
84095

8264
8264-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Dallin Checketts <no-reply@washco.utah.gov>
Sunday, September 6, 2020 2:16 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8264-1

This pipeline is not a good idea. I am frustrated that we spend so much money to allow people to
live in a completely unreasonable place. Why are we trying to aggressively grow the community
of St. George which is one of the driest climates in the world. Also if we must grow the
community of St. George can we do it with Multi-Family or some other less water burdensome
method.
On top of that, I understand that even with a crazy amount of development in Washington county
over the last few years the total water usage has gone down not up.
End of the story move to the water do not move the water to people.
Also I am offended, by this system for commentary there are many templates for comment that
are in favor of the pipeline. This isn't a forum for open commentary it is a pat on the back for the
pride of those who planned this mess.
Sincerely,
Dallin Checketts
dfciscool7135@gmail.com
84040

8265
8265-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Douglas Powell <no-reply@washco.utah.gov>
Sunday, September 6, 2020 2:10 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8265-1

I live in the St George area, as the area grows every year I continue to wonder if I will have
water some day to take care of my basic needs. Water from Lake Powell would seem like the
best source, but before it happens Washington Co. needs to implement water saving measures. I
live in a gated community where I see lawns being watered 2 times every day with temperatures
well above 100 F, I see golf courses being watered in the middle of the day also. As I understand
from the local weatherman at temps 100+ watering during the heat of the day does little as more
water evaporates than makes it in the ground. And why in the world do so many houses have
extensive lawn systems. Washington County need to conserve before spending 1 billon just to
waste a large percentage of landscape.
Sincerely,
Douglas Powell
getpro53@gmail.com
84770

8266
8266-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Dan Byrne <no-reply@washco.utah.gov>
Sunday, September 6, 2020 2:04 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am deeply opposed to the Lake Powell Project. This is a waste of money and of water
resources. St George area needs to improve it's water conservation efforts. We will never have
sufficient water for fountains and green lawns in southern Utah. Piping water from the Colorado
water is a terrible idea. Please stop this project NOW.
Sincerely,
Dan Byrne
desert.byrne@gmail.com
84108

8266-1

8267
8267-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Mark Nielsen <no-reply@washco.utah.gov>
Sunday, September 6, 2020 1:43 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8267-1

I have been a resident of this area for over 30 years. I have seen the explosion in growth. I have
heard the rhetoric from community leaders. It is the same rhetoric that I have heard from other
communities where there has been explosive growth. The end result has been the same,
degradation of the city and its environment. The good of the one must be sacrificed for the good
of the many.
I believe the pipeline will bring needed water, and it will be hailed as a success. Unfortunately,
the end result will be that a few people will become enriched, and the rest of us will pay the
price. That means higher taxes, more congestion, more crime, more bureaucracy, just more
community problems than ever. How do I know? Because that is what has ALWAYS happened
to every community in the past.
Is there an answer? No. The pipeline will simply hasten the end of St George and turn it into just
another squalid urban metropolis, and I am tired of being exploited so a few can get rich.
Sincerely,
Mark Nielsen
mjniels@hotmail.com
84770

8268
8268-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

R.Parry <no-reply@washco.utah.gov>
Sunday, September 6, 2020 1:16 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am against the LPP. Washington county needs to do more to reclaim and conserve water.
Washington County has one of the highest per capita water use rates in the West â€“ more than
double what many other western cities use. Phoenix, Albuquerque, and Denver residents use less
water. A stronger focus on conservation in Washington County for new and existing residents,
along with reuse and water transfers, provides an incremental way to meet new demands, instead
of diverting more water from the Colorado River.
Sincerely,
R. Parry
radiparr@gmail.com

8268-1

8269
8269-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

PETER HOLMES <no-reply@washco.utah.gov>
Sunday, September 6, 2020 1:04 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

These selfish St George bureaucrats are just looking for ways to build their City to further build
their own personal bank accounts. They will drain every drop of water out of that River if they
are allowed too. They need to learn how to adequately use the water they already waste before
they start accessing water that could be better used elsewhere.
Sincerely,
PETER HOLMES
nholme31@hotmail.com
84121

8269-1

8272
8272-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Dan Wheeler <no-reply@washco.utah.gov>
Sunday, September 6, 2020 12:06 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8272-1

Please do not build the pipeline for two reasons. It will cost far more than current estimates, and
people need to conserve water,
Thank you
Sincerely,
Dan Wheeler
dpwheelerins@gmail.com
84004

8275
8275-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Michael Olsen <no-reply@washco.utah.gov>
Sunday, September 6, 2020 11:20 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I oppose the LPP.
It's exorbitantly expensive. It's rife for corruption. It's unneeded. Conservation and development
of other sources will more than offset demand from population growth. Lake Powell is not a
dependable long-term source and taking water from a depleting resource will result in legal
battles that will diminish the value of the legally throttled capacity of the pipeline.
Northern Utahns shouldn't have to pay for a water development project that only benefits
Washington County.
Sincerely,
Michael Olsen
hamongog@gmail.com
84092

8275-1

8276
8276-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Jessica Kartchner <no-reply@washco.utah.gov>
Sunday, September 6, 2020 11:19 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I do not believe this pipeline should be approved at all. Taking more from lake Powell will cause
other problems long term. Arizona and California already have less water available to them, if
anyone gets more it should be them.
Sincerely,
Jessica Kartchner
Trxymama@yahoo.com
85213

8276-1

8277
8277-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Robert Thomas <no-reply@washco.utah.gov>
Sunday, September 6, 2020 11:10 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8277-1

To Whom It May Concern;
As a private Utah Citizen I believe people and big industry and agriculture in this state and
region need to come to the realization that we live in a desert. This endless shifting of finite
water resources is only a â€œshell gameâ€•. Smart population growth and planning including
water conservation are the only viable ling term solution to our water shortages. Learn to live
with what we have. This pipeline and projects like it only kick the can down the road and create
more problems for our children and grandchildren. Please abandon this pipeline project and fund
education, and water conservation technology.
Thanks for your time,
Robert Thomas
Sincerely,
Robert Thomas
Thomas122175@yahoo.com
84321

8278
8278-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Terilynn miles <no-reply@washco.utah.gov>
Sunday, September 6, 2020 10:51 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Build the pipeline. Use the water but keep enough in lake Powell for recreational users.
Sincerely,
Terilynn miles
Teri@topjobasphalt.com
84325

8278-1

8279
8279-1 Alternatives
From:
Sent:
To:
Subject:

Jeremy J Blackwater <no-reply@washco.utah.gov>
Sunday, September 6, 2020 10:48 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

As an Arizona resident and an avid recreational boater of Lake Powell. I do NOT approve of
allowing the water resources be piped out of Lake Powell for this project. I recommend that the
state of Utah create a water conservation plan that will support their state or discover other
methods of obtaining water resources from their state.
Sincerely,
Jeremy J Blackwater
JJBLKH2O@GMAIL.COM
85282

8279-1

8280
8280-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Lindsy Floyd <no-reply@washco.utah.gov>
Sunday, September 6, 2020 10:26 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

This pipeline will only serve as a bandaid to larger problems. Population growth and finite water
resources canâ€™t be solved with a pipeline. Lake Powell is unsustainable as it stands. Two
wrongs donâ€™t make a right. Come up with a better plan that actually solves the problem, like
eliminating golf courses and green lawns in the desert.
Sincerely,
Lindsy Floyd
lindsyfloyd@gmail.com
84105

8280-1

8281
8281-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Don Nash <no-reply@washco.utah.gov>
Sunday, September 6, 2020 10:21 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Go ahead and give Utah the okay to build their stupid pipeline. Shortly thereafter, all the other
states of the Colorado River Compact will want to increase their share of the water and all hell
will break loose. A multi-state water war is just what America needs at present. Good luck.
sincerely,
Don Nash
Salt Lake City, Utah
Sincerely,
Don Nash
skulzfontaine@gmail.com
84106

8281-1

8282
8282-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Wayne Swasey <no-reply@washco.utah.gov>
Sunday, September 6, 2020 10:17 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I oppose this project because it is too expensuve. There is already too much growth in
Washington County as well.
Sincerely,
Wayne Swasey
wayneswasey@yahoo.com
84129

8282-1

8283
8283-1 Water Resources
From:
Sent:
To:
Subject:

J.Daniel Rasband <no-reply@washco.utah.gov>
Sunday, September 6, 2020 10:06 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am highly opposed to this pipeline. Lake Powell is already too low and doesnâ€™t need
another drain. I think trying to bring water to a desert place (Washington county) is stupid. I
know of many stupid water uses in Washington county (planned developments with
interconnecting lakes among others) that should first be curtailed and sure it conservation
measures enacted. Washington county (and other desert locales) need to supply their own
resources or restrict use and population such that their resources are not overwhelmed. Again, I
am OPPOSED to diverting Lake Powell water.
Sincerely,
J. Daniel Rasband
danrasband@me.com
84059

8283-1

8284
8284-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Vicki White <no-reply@washco.utah.gov>
Sunday, September 6, 2020 9:57 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Noooo! Don't build it! Curb the growth and develpoment with astronomically high impact fees.
This is being driven and caused by money and greed of developers and city governments.
Conservation should be the focus.
Vicki White
84770
Sincerely,
Vicki White
waydandvicki@gmail.com
84770

8284-1

8285
8285-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Steve Lamson <no-reply@washco.utah.gov>
Sunday, September 6, 2020 9:53 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I do not support this project. Development should be pursued only where there are resources to
sustain it.
Sincerely,
Steve Lamson
Strlamson@gmail.com
84653

8285-1

8286
8286-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Locke Ettinger <no-reply@washco.utah.gov>
Sunday, September 6, 2020 9:54 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Washington County has not done enough to conserve water. This is proven by the amount of
grass, golf courses and communities that have water features and frankly waste water. If
Washington County is serious about water issues they would conserve more now. I suggest that
water conservation measures be required before any approval is established for a pipeline. This
would show due diligence.
Sincerely,
Locke Ettinger
lockettinger@outlook.com

8286-1

8289
8289-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Milla Lee Johnson <no-reply@washco.utah.gov>
Sunday, September 6, 2020 9:21 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I do not support the Lake Powell Pipeline project. I don't believe it is in the public interest to
spend so much on a project that will have such a limited benefit given that it is likely that climate
change will reduce the amount of water that can be diverted to southwest Utah. Please do not
approve this waste of tax-payer dollers.
Sincerely,
Milla Lee Johnson
millajohnson16@gmail.com
84761

8289-1

8290
8290-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Shaun Mortensen <no-reply@washco.utah.gov>
Sunday, September 6, 2020 8:57 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Why are we giving/letting other states depict what we do and how we do? Southern Nevada and
Southern California are slaves to their own masters, they should not have a say in what Utah
does or needs!
Sincerely,
Shaun Mortensen
shaunmortensen@gmail.com
84720

8290-1

8291
8291-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

STEPHEN E JORDAN <no-reply@washco.utah.gov>
Sunday, September 6, 2020 8:19 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I dont think we can continue to draw down water from the Colorado river basin based on 100
year old aggrements, Lake Powell is down many feet and it is estimated that Lake Mead will
bottom out in 5 to 10 years all for uncontroled runaway growth, the time to do something about
this major problem is now and not off in the distance future,
Sincerely,
STEPHEN E JORDAN
stejo48@gmail.com
84644

8291-1

8292
8292-1 Aquatic Invasive Species
From:
Sent:
To:
Subject:

Terry Sanslow <no-reply@washco.utah.gov>
Sunday, September 6, 2020 5:42 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

My concerns is that no one is talking about the Quagga Mussel impact on the pipeline and pumps
delivering the water. How are you going to stop the spread of Quagga Mussel?
Sincerely,
Terry Sanslow
tsanslow@gmail.com
84501

8292-1

8293
8293-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Josh Rackham <no-reply@washco.utah.gov>
Sunday, September 6, 2020 4:20 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Utah is a desert. It is the 2nd driest state in the US. If you live here or came to visit, you would
have no idea about the fact of Utah being a desert and the 2nd driest state in the nation. Utahns
and the state and local governments here have condoned and even enforced in making the 2nd
driest state an oasis. There are no measures in place to mandate saving water. Now take a look at
St George and the surrounding towns and cities. St George uses the highest amount of water in
the state on a per person basis. St George and the surrounding areas are completely desert, but
you would not know it, based on the lush and green manicured lawns every person and business
has. I disagree with the Lake Powell Pipeline and do not support the pipeline for the exact reason
is that St George wastes water, and abuses the current amount of water they currently get. If St
George and the other areas were responsible with the current use of water they receive, I could
under providing more. No to more.
Sincerely,
Josh Rackham
joshrackham@outlook.com
84015

8293-1

8294
8294-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Noelle Stubbs <no-reply@washco.utah.gov>
Sunday, September 6, 2020 2:19 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I oppose the pipeline. At what point will we Americans stop justifying our actions by claiming
itâ€™s â€œour rightâ€• and weâ€™re entitled to what we want and instead be willing to
conserve and share our dwindling resources. Money, economic growth and prosperity always
win out and I expect it will this time too. But for once please consider being responsible stewards
and caretakers and rethink ways to keep Southern Utahâ€™s insatiable thirst quenched. Make
Washington County role models of conservation and the rest of the country will take notice and
follow your lead. Life in southern Utah will last for many more generations if you stretch
whatâ€™s left rather than continue to use greater quantities of water. Thanks for your
consideration.
Sincerely,
Noelle Stubbs
Wiseguys2001@gmail.com
84403

8294-1

8295
8295-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

WILLIAM TUREK <no-reply@washco.utah.gov>
Sunday, September 6, 2020 1:26 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Thank you for allowing the public to comment on this issue. I oppose the pipeline for the
preservation of Lake Powell. Water levels in Powell have been well below full pool since 2005
due to climate change or an inaccurate estimate of Colorado water flows years ago. Lake Powell
is important to me as well as millions of others who depend on it or just enjoy it. Thank you.
Sincerely,
WILLIAM TUREK
ibturek4@gmail.com
84041

8295-1

8298
8298-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Jake Schoppe <no-reply@washco.utah.gov>
Sunday, September 6, 2020 12:35 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Terrible idea. The lake level is badly managed now. How will taking more water out help this?
Impacts to wildlife will harm TE species with adverse effects. No action is the best option.
Sincerely,
Jake Schoppe
ejschoppe@gmail.com
84759-1015

8298-1

8299
8299-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

David Mack Alexander <no-reply@washco.utah.gov>
Sunday, September 6, 2020 12:15 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am not a supporter of the Lake Powell pipe line. I have been boating at Lake Powell for over 30
years. The only time Lake Powell has filled was in the early 1980's. I have had a Condo in Saint
George for over 40 years. Saint George and Washington County should practice zero
landscaping. What happens when Lake Powell dries up? Lake Meade over the years is feed by
Lake Powell. I realize all of Utah's elected office are supportive of the pipe line. Many of our
elected officials are builders and developers, so it is in there best interest to have it developed.
What happens if the pipe line is built and Lake Powell shrinks ever more and faster? No water
for Lake Mead, farmers in California.
Sincerely,
David Mack Alexander
davemalexander@yahoo.com
84040

8299-1

8300
8300-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Patricia Ballard <no-reply@washco.utah.gov>
Monday, September 7, 2020 10:18 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I believe it is the job and the duty of the stewards of this arid and fragile landscape to find ways
to control water usage and match growth rates to local resources, rather than to use expensive
methods to artificially provide for development beyond the natural capacity of our land. I also
believe that new development should pay for itself as it goes, and the numbers tell us that
existing landowners will end up with a chunk of the debt incurred to fuel this unnecessary
growth. I'd hate to think our "stewards" who have promoted this project are at work for the
benefit of someone or something other than the people who live and work here. However, I am
unable to find that this project promises any real advantage to us, while its potential to harm the
existing population financially is substantial. For these and many other reasons given by many
before me, as resident, business owner, landlord, taxpayer, and voter of Washington County, I
strongly object to the Lake Powell Pipeline.
Sincerely,
Patricia Ballard
virgingoods@gmail.com
84779

8300-1

8301
8301-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Reverend Jane Eagle <no-reply@washco.utah.gov>
Monday, September 7, 2020 9:59 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Washington County needs to take a hard look at reducing their water consumption instead.
Draining the Colorado in a time of drought and crisis is the opposite of sustainable. The
population is too high.
Sincerely,
Reverend Jane Eagle
sedna101@aol.com
95444

8301-1

8307
8307-2 Cumulative Impacts
From:
Sent:
To:
Subject:

Andrew Smith <no-reply@washco.utah.gov>
Monday, September 7, 2020 6:40 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

8307-2 Climate Change - General

8307-3 Aquatic Invasive Species

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hello,
I'm worried that the LPP will cause adverse effects throughout the whole ecosystem. Climate
change and over consumption continue to drain the reservoir. LP hasn't been full since 1999. The
LPP is focused on what can be done, not what should be done. Exponential growth and water
usage (in the desert esp.) is not sustainable. Also if build the LPP could encounter expensive
upkeep to deal with the quagga mussel. The cover photo of the draft EIS show a very nice
bathtub ring, of where the lake could/ should be. Current management practices need to view a
larger scale and use better modeling for the future. Mead and Powell were initially developed for
power and drought mitigation, not to supplement what's unsupportable. This expensive project
will further tax a strained water supply.
Sincerely,
Andrew Smith
canoesmith@gmail.com
89445

8307-2

8307-3

8308
8308-1 Climate Change - General
From:
Sent:
To:
Subject:

anne datko <no-reply@washco.utah.gov>
Monday, September 7, 2020 6:11 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

And when the Colorado River no longer can meet the needs of the ever-growing population in
multiple states/countries, will the pipeline be used to bring air-conditioning to St. George?
Makes about as much sense. We should be saving our water, not transporting it for long
distances to water lawns and golf courses. Yes, studies have shown growth in population,
increased needs, etc. But have the studies taken into account the drought, increased temperatures,
un-livability of the West? No one can predict our future. Stop the Pipe!!!
Sincerely,
anne datko
datkoa@msn.com
84403

8308-1

8313
8313-1 Climate Change - General
From:
Sent:
To:
Subject:

Michael Nielsen <no-reply@washco.utah.gov>
Monday, September 7, 2020 5:10 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Not to mention the increasing unreliability of the Colorado River due to climate change, the end
result of the pipeline will inevitably be a higher cost of living and taxes, more crime, more
traffic, more pollution, and the complete annihilation of what remains of Washington County's
rural areas. A few will be enriched at the expense of the many.
Sincerely,
Michael Nielsen
mikbod.n@gmail.com
84770

8313-1

8314
8314-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

David L Whetten <no-reply@washco.utah.gov>
Monday, September 7, 2020 4:13 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am extremely concerned about the cost of this project and the impact it will have on the natural
environment in southern Utah. I am not in favor of this project.
Sincerely,
David L Whetten
dave.whetten@gmail.com
840041705

8314-1

8315
8315-1 Water Resources
From:
Sent:
To:
Subject:

Eugenia Valentine <no-reply@washco.utah.gov>
Monday, September 7, 2020 4:10 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I'm going to make this short and simple. I am strongly against the Lake Powell pipeline to S.
Utah!
The lake is already below half of full pool. Future snowpack is uncertain due to drought.
Upstream entities continue to drain more water from those streams. Hoover Dam is already too
low.
This expensive pipeline will drain the current dams and the Colorado River endangering the
native habitat there. The pipeline will end up being an elephant in the room. Southern Utah needs
to quit advertising for more businesses and inhabitants and developers more water saving
measures.
Sincerely,
Eugenia Valentine
reddirtjeanie@gmail.com
86336

8315-1

8316
8316-1 Alternatives
From:
Sent:
To:
Subject:

Christina Tama-Sweet <no-reply@washco.utah.gov>
Monday, September 7, 2020 3:24 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Thank you for reading my comments concerning the implementation of the Lake Powell
Pipeline.
I agree that there will be environmental impact when the water levels at Lake Powell drop. I
agree that this project is enormously expensive. I agree that St. George is growing and
Washington County are growing.
Please consider 2 ideas:
1. build a purple line for recycling water that can be used for another reservoir to fight fires, golf
courses, lawns and gardens, car washes, construction sites such as the expansion of state
highway 9, even domestic non-potable water needs. Orlando FL and Las Vegas have
successfully implemented such systems and are able to show off green golf courses, urban
fountains, lush parks and public gardens, use car washes even in a drought, etc.
2. Educate the existing population to use less water. There is no incentive to reduce water usage.
How often do you see people in St. George washing their sidewalks and driveways? Meter
residential and commercial water sites
Sincerely,
Christina Tama-Sweet
09ctamasweet@gmail.com
84737

8316-1

8317
8317-1 Water Resources
From:
Sent:
To:
Subject:

Sunnie Maxwell <no-reply@washco.utah.gov>
Monday, September 7, 2020 3:23 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To whom it may concern,
I am against the pipeline project, the impact to the environment does not outweigh the benefits.
No one is forcing people to move to Washington County. The statement they are running out of
water is untrue. We cannot drain our Lakes, Rivers and Reservoirs without causing irreversible
damage to the Eco systems and environment. Money can be printed, the Earth cannot be
continually drained of it's natural resources for the profit of others. Who is gaining the most from
this pipeline? Most likely a multi-billion dollar company and special interests. The people of
Utah will pay twice if this goes through (our taxes and most importantly our environment). You
must reconsider what you are proposing to do. Don't let our beloved State and National Parks fall
victim to the GREED of Big Corporations and Special Interests.
Sincerely,
Sunnie Maxwell
Sincerely,
Sunnie Maxwell
sunnie@rwstriping.com
84120

8317-1

8318
8318-1 Water Resources
From:
Sent:
To:
Subject:

Marianne Reiner <no-reply@washco.utah.gov>
Monday, September 7, 2020 2:28 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Halt the LPP. The LPP looks like a project that will benefit Washington County but at a large
cost not only in terms of dollars but also in terms of "dumming down" the residents, agriculture
users, businesses, and innovation in terms of water conservation. Can Washington County only
provide for their residents/businesses/water users all the water "needed" without requiring these
users to aggressively engage in water conservation? Let the users be smart. Require more water
conservation now, aggressively require it, not just mentioning that "water conservation will need
to occur...." LPP is not the solution. It is a provision. It is providing water perhaps where so
much water is not needed if water conservation were aggressively required as in other parts of
the region/surrounding states. Conventional supply can quell impactful innovation. Also,
providing so much supply can increase the farce of redible water supply. What about
maintenance, cost to abandon, cost to protect the pipe?
Sincerely,
Marianne Reiner
mreiner113@gmail.com

8318-1

8319
8319-1 Water Supply
From:
Sent:
To:
Subject:

Marianne Reiner <no-reply@washco.utah.gov>
Monday, September 7, 2020 2:07 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

The LPP looks like it will benefit Washington County residents through 2060 with the burden of
repayment on residents and the State of Utah, while using water rights numbers that were
generated at a time of high flow in the Colorado River which has been historically and
substantially lower than at the time of allocation. Water rights should be re-proportioned to
accurately draw a more correct amount out of Lake Powell. The project should be halted and
water rights agreed upon on lower historic values for all Colorado River users.
Sincerely,
Marianne Reiner
mreiner113@gmail.com

8319-1

8320
8320-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Haven R Davis <no-reply@washco.utah.gov>
Monday, September 7, 2020 1:54 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am opposed to the pipeline. Sooner or Later Americans in general will have to learn to conserve
water. We can't sustain this kind of growth forever and still have as much water as we want at
our fingertips. The best solution is to teach people new habits with water use. End of story. That
is the only real solution. We are too dry of a state to take expensive, short term measures and that
will never work in the long run without people changing their wasteful habits.
Sincerely,
Haven R Davis
havenredd@yahoo.com
84511

8320-1

8321
8321-1 Water Supply
From:
Sent:
To:
Subject:

Eugene Dennis <no-reply@washco.utah.gov>
Monday, September 7, 2020 1:54 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I OPPOSE the Lake Powell Pipeline to St. George for the following reasons:
1. It is the desert. This would promote growth in St. George when we are facing drought and
continued climate change. The demands for water would continually grow when the Colorado
River already cannot support the downstream use. Look at the current levels in Lake Powell.
2. The cost of the project is exorbitant. I as a taxpayer do not want to pay the cost of this project
either through state or federal governments.
3. Not enough has been done to control the use of water in the Washington County area.
PLEASE FOR OUR CHILDREN AND GRANDCHILDEREN, DO NOT DO THE LAKE
POWELL PIPELINE PROJECT!!!
Sincerely,
Eugene Dennis
pincoya.ip44@yahoo.com
84121

8321-1

8322
8322-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

GLORIA FAYE WATSON <no-reply@washco.utah.gov>
Monday, September 7, 2020 1:51 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am a Utah citizen and I OPPOSE the Lake Powell Pipeline to St. George for the following
reasons:
1. It is the desert. This would promote growth in St. George when we are facing drought and
continued climate change. The demands for water would continually grow when the Colorado
River already cannot support the downstream use. Look at the current levels in Lake Powell.
2. The cost of the project is exorbitant. I as a taxpayer do not want to pay the cost of this project
either through state or federal governments.
3. Not enough has been done to control the use of water in the Washington County area.
PLEASE FOR OUR CHILDREN AND GRANDCHILDEREN, DO NOT DO THE LAKE
POWELL PIPELINE PROJECT!!!
Sincerely,
GLORIA FAYE WATSON
pincoya.ip44@yahoo.com
84121

8322-1

8323
8323-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Linda Petsche <no-reply@washco.utah.gov>
Monday, September 7, 2020 1:41 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am adamantly opposed to the pipeline for many reasons but primarily because there are no
mandated conservation practices in Washington County and water is too cheap. Regulations and
graduated rates should be implemented and enforced for years before a pipeline is even
considered. This is the worst idea EVER.
Sincerely,
Linda Petsche
Sincerely,
Linda Petsche
landtpetsche@gmail.com
84093

8323-1

8324
8324-1 Water Resources
From:
Sent:
To:
Subject:

Samantha Rikli <no-reply@washco.utah.gov>
Monday, September 7, 2020 1:38 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

The Lake Powell Pipeline is absolutely the wrong move. Cities that are in the middle of the
desert should not be developing any further than the water that is readily available to them. That
money should be spent in places that have a water sources that replenish every winter, like the
Wasatch Front. Climate change is only going to exacerbate droughts. We need to be thinking
sustainably instead of trying to develop every last bit of land. Letâ€™s improve the communities
we already have and add more affordable housing in places where water is readily available.
Do the right thing. Thank you.
Sincerely,
Samantha Rikli
Roxy_girl_212@hotmail.com
84088

8324-1

8326
8326-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Charles Ayers <no-reply@washco.utah.gov>
Monday, September 7, 2020 1:12 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I oppose diverting water, at great expense, this way, when water conservation efforts are
woefully inadequate. From my understanding, SW Utah has some of the highest rates of water
usage in the west, and I see way too my Kentucky bluegrass in St. George.
Sincerely,
Charles Ayers
charlie.ayers@yahoo.com
84121

8326-1

8330
8330-1 Water Supply
From:
Sent:
To:
Subject:

Megan Parry <no-reply@washco.utah.gov>
Monday, September 7, 2020 12:08 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I do not support the Lake Powell Pipeline.
Taking that much water out of the Colorado River drainage is unsustainable in a time of climate
change and years of protracted drought that have triggered lower basin states to enact
curtailments of the water they get from the river.
Washington County already wastes too much water, and they need to revaluate their water
consumption. We need to be aware of our water use, and curtail unsustainable population
growth. Try enacting more sustainable water regulations before taking water from another
ecosystem
Sincerely,
Megan Parry
skyemen@gmail.com
84057

8330-1

8332
8332-1 Alternatives
From:
Sent:
To:
Subject:

Leah Hunt <no-reply@washco.utah.gov>
Monday, September 7, 2020 11:27 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Before a project of this size and impact is considered all avenues of conservation should be
required. Other states have enacted conservation measures such as removing lawns and requiring
xeriscaping also enacting tiered billing for water use. The Colorado River is all ready over used.
We can't keep encouraging consumption over conservation in deserts. I want to see people living
in balance with the ecosystem they live in. We can't keep greening the deserts the population in
these areas have exploded and it isn't sustainable any more. For these reasons I am opposed to
the LPP.
Sincerely,
Leah Hunt
huntdl2@comcast.net
84664

8332-1

8333
8333-1 Water Supply
From:
Sent:
To:
Subject:

Laura Livnat <no-reply@washco.utah.gov>
Monday, September 7, 2020 11:02 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

The Lake Powell Pipeline is a very bad idea, don't do it. There isn't enough water as it is for all
the communities down stream, and St. George uses more water per capita than most cities in the
US. St. George needs to conserve, starting with all the golf courses, if they still want to get their
winter produce from California. Utah doesn't need this pipeline, and I sure don't want to pay for
it.
Stop the Pipeline, we don't need or want it,
Laura Livnat
Sincerely,
Laura Livnat
laura.livnat@gmail.com
84106

8333-1

8334
8334-1 Water Supply
From:
Sent:
To:
Subject:

Christopher Jones <no-reply@washco.utah.gov>
Monday, September 7, 2020 10:51 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Even if your population and economy are growing, learn how to properly use and re-use water
before siphoning it from elsewhere. The Colorado River is already under immense stress, and it
does not need anymore.
Sincerely,
Christopher Jones
Cjone095@ucr.edu

8334-1

8335
8335-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Michael Thatcher <no-reply@washco.utah.gov>
Monday, September 7, 2020 10:49 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear BLM,
Water is the lifeblood of growth and necessary to feed the future needs of St George and
potentially other communities along its corridor. Making this pipe a reality seems to fit the role
of government in protecting its citizens and their future needs. Glen Canyon Dam and the lake
that it formed, Lake Powell, were projects to utilize and manage the scarce water resources that
the Colorado river provides to a large desert region. Agreements went into place soon after the
projects completion to give every state that bordered the Colorado river water rights to benefit
the people and their future water needs. Since the dam was completed in 1964 Utah has never
used their full share of the water granted under the agreement, even though most of Lake
Powell's water is on Utah land. Even with this massive pipeline Utah will not be using its full
share of water.
My vote to build the pipeline.
Thanks
Sincerely,
Michael Thatcher
msthatcher74@gmail.com
84770

8335-1

8336
8336-1 Socioeconomics
From:
Sent:
To:
Subject:

Mark <no-reply@washco.utah.gov>
Monday, September 7, 2020 1:07 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Washington County is one of the fastest growing and driest regions in the nation.
There are two types of people. Those that live in Utah's Dixie and those that will live in Utah's
Dixie.
The county's residents are dependent on a single water source of variable quantity and quality
â€” the Virgin River basin. Another water source, such as the Lake Powell Pipeline (LPP), will
be needed to meet the demands of a population expected to nearly triple in the next 45 years.
The Growth is incredible in southern Utah.
This pipe line is needed to support the existing economic demand and meet the needs of the
future.
Exercise the water rights that Utah has.
Now is the time to prepare for greater demand and hedge against future drought.
Sincerely,
Mark
woodbury1mc@gmail.com
84790

8336-1

8337
8337-1 Water Supply
From:
Sent:
To:
Subject:

Alex T. Primm <okra@rollanet.org>
Friday, September 4, 2020 3:20 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeland EIS comment

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Friends,
I have read briefly about the proposed plan to pipe water from the Colorado River to St. George,
Utah. I have had several opportunities to travel down the Grand Canyon and to Lake Powell,
and believe this water supply should stay within the Colorado River watershed to maintain low
flows, native wildlife and landscapes.
Please do not approve this diversion of water from the lake. It seems like an unnecessary project
to me, though I would like to receive more information on the proposal if it moves forward.
Thank you for taking the consideration of others outside your region into account. The Colorado
is a national treasure many of us value highly and want to see conserved.
Alex T. Primm
Community & Oral History
634 S National Ave, Apt 601
Springfield MO 65804
417 496-4614 (mobile)
www.alexprimm-oralhistory.org

8337-1

8338
8338-1 Water Supply
From:
Sent:
To:
Subject:

Andy Newberry <pandynewberry@gmail.com>
Friday, September 4, 2020 7:05 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline DEIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

The LPP is a bad idea for several reasons and should not be built. BOR has not done enough to
convince the public of a concrete reason that it should be constructed.
The following reasons against it are:
1) Environmental impact during and following its construction.
2) Cost of construction to all Utahans and maintenance of it following.
3) Lack of water in Lake Powell already and continuing diminishment of future water within
Lake Powell.
4) Lack of senior water rights to water and violation of the 1922 Colorado River Compact
5) Possible Quagga mussel infestation to the LLP and our local reservoirs, municipal
infrastructure, businesses and homes and the reduction of our water quality.
6) Several municipalities and counties have already voted against their paying the cost of the
LLP, leaving a huge expense for Washington County.
The BOR has artificially inflated Washington County’s need for water. If the municipalities that
would supposedly gain from the LLP would rewrite their codes to include recirculating hot
water, low volume water fixtures and have a zero landscape requirement we would not
use/waste so much water. Also, stop constructing new golf courses and parks that require
grass.
P. Andrew Newberry
pandynewberry@gmail.com
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From:

Pat Cleavinger <patcleavinger@outlook.com>

Sent:

Monday, September 7, 2020 4:50 PM

To:

LPP, BOR-sha-PRO

Subject:

[EXTERNAL] Comments Lake Powel Pipeline Project

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I am writing to comment on my objection to the approval of the Lake Powel
Pipeline Project as it currently stands. While the proposal is problematic for
numerous reasons, my primary objection centers around the lack of
consideration or incorporation of conservation as a method of water management
in our desert community.
The BOR has written “The DEIS has been prepared in response to the Proposed
[Lake Powel Pipeline] Project and does not attempt to compel Washington
County residents to modify, change, or curtail their current culture, lifestyle or
social expectations.” (DEIS pg 15). This is problematic when Washington county
has a record of excessive water use. Other desert communities such as Phoenix
and Tucson use only 30-50% of the GPCD when compared to Washington County.
Being respectful of the obvious water challenges in a desert community our
family has a xeriscape yard, water reducers to control flow, and a smart irrigation
system. Our home and landscaping, while very water efficient, are beautiful and
provide an excellent quality of life. We are dismayed to see developments still
being approved and built with massive water features and expansive lawns, all
while this expensive and questionable LPP Project campaign is being lauded as
essential to support a healthy and growing community.
I request the BOR to provide the due diligence required to look at alternatives,
including conservation plans to provide the reasonably needed water for our
community now and into the future.
Patti Cleavinger
St George, UT
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From:
Sent:
To:
Subject:

Patricia A. <Patricia@EcologyFund.net>
Friday, September 4, 2020 11:25 PM
LPP, BOR-sha-PRO
[EXTERNAL] About the Lake Powell pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I agree with conservationists and water experts who believe the project to be
unnecessary, damaging to fish and wildlife species, desert lands and sacred
areas and enormously expensive to Utah taxpayers and Washington County
residents,
who will see 400-600% increases in water rates to pay for the project.
During a global pandemic, when economic resources of the state, county and
Utah taxpayers are strained, and additional resources are needed to address
the spread of the public health and economic implications of the virus,
I do not think Utah taxpayers should be saddled with the enormous financial
burden of the Lake Powell Pipeline!
Sincerely,
Patricia@EcologyFund.net
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From:
Sent:
To:
Subject:

p perron <patriciaperron@hotmail.com>
Friday, September 4, 2020 6:02 PM
LPP, BOR-sha-PRO
[EXTERNAL] Bad and arbitrary new "requirement" for
Washinting County: Smells Rotten

8341-2 Colorado River Compact(s)

8341-3 Water Supply

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

BOR introduced an arbitrary new “requirement” that Washington County must have a
“second source” of water and made this a critical “purpose and need” for the LPP. Water
conservation alternatives were summarily rejected based on this assertion.
 BOR arbitrarily dropped consideration of a viable, reasonable water conservation alternative.
 BOR artificially inflated Washington County’s need for water.
 Under state law, all Utahans would be responsible for $2 billion or more of public debt if the
LPP is constructed.
 The LPP water right violates the 1922 Colorado River Compact.
 Utah has already allocated water rights to more than 100% of the physical water within its
Colorado River watershed, meaning senior (older) rights will likely prevent use of the LPP
water right during current and future droughts.
 The quagga mussel infestation in Lake Powell would threaten the LPP and our local
reservoirs, municipal infrastructure, businesses, and homes, and reduce our water quality.
 The LPP will inflict tremendous environmental damage. Federal lands are owned by all
Americans and the BOR should look beyond economics to protect public lands for future
generations.
 BOR uses a questionable technique called “benefits transfer” to justify the entire cost of the
LPP.
Thank you.


Sincerely,
Patricia Perron

8341-4 Aquatic Invasive Species
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From:
Sent:
To:
Subject:

patterson.russell@comcast.net
Sunday, September 6, 2020 10:19 AM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Plan comment

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

U.S. Bureau of Reclamation
Dear Sirs/Ms
I’m writing to submit a comment on the proposed Lake Powell Pipeline Plan.
I used to live in a suburb of Phoenix, Arizona. The people who lived in this suburb
adapted to Arizona’s arid climate by not having lawns and instead having native fauna
like cactus in their yards .
An alternative to building a costly pipeline to Wasatch County would be to encourage
people to plant native fauna in their yards instead of grass .
Submitted by
Russell Patterson
2955 S 3145 W
West Valley City, UT 84119
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8343-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: Pete <pete@sheila.co.za>
Sent: Saturday, September 5, 2020 1:50 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Lake Powell Pipeline DEIS - Do more research - and stop the pipeline

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
RE: Lake Powell Pipeline DEIS

Dear Madam / Sir
We who have paddled the Colorado River look at the USA as leaders in
conservation, so we cannot understand that you would put the river at risk.
Please read the current research and do more research before even
considering a Lake Powell Pipeline.
This action can never be corrected, so you have to be hugely cautious in
contemplating doing it.
Thank you
Peter Swanepoel
river paddler

-This email has been checked for viruses by AVG.
https://www.avg.com
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From:
Sent:
To:
Subject:

Nancy Pettingill <phoebephilomena@gmail.com>
Monday, September 7, 2020 4:34 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Board of Reclamation,
I'm commenting on my concerns regarding the Lake Powell Pipeline. My understanding is that
the Draft EIS has been poorly prepared, does not consider all conservation interests and needs,
and lacks continuity and understandibility in parts. Of course, this is unacceptable for a project
involving federal land and water and the rights of people and animals.
I also understand that this considered IPP project has been developed with fewer restrictions due
to an illegal boundary reduction of the Grand Staircase Escalante National Monument by the
Trump administration. I believe that this and the incredible impact of the project on fragile
desert lands, the immense amount of earth that is planning on being moved, the multiple
hydroelectric plants to be built is too much of an alteration in the environment and that the
project should be reconsidered, reevaluated, and revisited.
I work hard to conserve water and resources in the dry West where I live (Colorado). It is
incredibly important to me, my colleagues, family and responsible out doors folks to protect the
Colorado River; to maintain its' viability.
Utah, I believe, is at 100% usage of its' portion of Colorado River Water. The Colorado River
must be protected just as much as the desert lands along Highway 89.
I think this project is wrong.
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8345-1 Water Supply
From: Paul <pnfarthi@infowest.com>
Sent: Sunday, September 6, 2020 3:45 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Hello All:
I spent the first 15 years of my career as a commercial construction lender for Bank of America. Key
parts of my project analysis included assessment of construction costs and sources of repayment. I
would like to raise the following concerns.
We would never finance a project unless we were certain of construction cost. Even with a fixed price
construction contract we required a minimum 5% contingency for unanticipated cost over runs. If
there were any unknown or questionable costs the contingency would increase accordingly. Given the
wide projected cost range of this project, assuming the high-end cost estimate would be the more
conservative and prudent route. And given the history of large infrastructure projects a substantial
contingency should also be included. Somewhere in the 25% range would be appropriate.
The source of repayment analysis must anticipate five to seven recessions during the proposed 50 to 75
year repayment period. During the Great Recession impact fees were significantly reduced for
approximately six years. During the past four years 22 hotels have been built in Washington County
This trend will not continue and it is unlikely more than three of four hotels will be built over the next
ten years. Impact fees also increase the cost of new construction. If home prices in the region
increase, the projected growth my be significantly reduced.
If the past twenty years have been any indication, the reliability of the water source is highly
questionable. We have been experiencing severe drought conditions in the western U. S. According to
climate scientist this is likely to persist. In any event, if there is a water war between Utah and the forty
million people already relying on the water, Utah will lose. This is just political reality.
Conservation measures have not been seriously tried. Calculate water need based on the per capita
usage of Phoenix and Las Vegas and it will show the pipeline is unnecessary.
Thank you.
Sincerely,
Paul Farthing
1173 W. 650 S. Hurricane, Utah
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From:
Sent:
To:
Subject:

Polly Reetz <polly_reetz48@live.com>
Sunday, September 6, 2020 3:03 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipelines Draft
Environmental Impact Statement

8346-2 Climate Change - Hydrology

8346-3 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
Thank you for providing this opportunity to comment on the Lake Powell Pipeline
Draft Environmental Impact Statement (DEIS).
This DEIS contains some substantial shortcomings in the construction of
alternatives, "the heart of the NEPA process," according to the Council on
Environmental Quality.
First, the DEIS fails to acknowledge that the Colorado River is seriously overappropriated and that comprehensive efforts are being made to REDUCE water
use in the Basin via so-called "Demand Management" programs in all seven Basin
states. Diverting any more water out of the River will negatively impact fish and
wildlife and work in a direction contrary to the efforts to conserve and reduce
water use.. Negotiations among the seven Colorado River Basin states might even
hinder or prohibit the effort to build the pipeline.
Second, the Draft EIS also needs to acknowledge that all predictions of future
climate in the southwestern United States call for less precipitation and higher
temperatures, lower snowpack and less spring runoff. Impacts to the pipeline
project could be severe. In these conditions, senior water rights users will take
precedence and there will be little if any water available for the LPP. It is unlikely
that the Pipeline would consistently receive the water it is designed to carry. This
discussion should occur in any discussion of the current situation. Climate
change is here and cannot be ignored.
Third, the Draft EIS fails to evaluate reasonable alternatives to the proposed
pipeline that would avoid or minimize adverse impacts, such as a water
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conservation alternative. It is not reasonable to reject water conservation
alternatives because they do not provide a "second source of water." A water

8346-3
Continued

conservation alternative such as the Local Waters Alternative would rely on local sources of
water and could provide a predictable, stable, less expensive, and incrementally implemented
method for satisfying water needs. Water conservation measures can be implemented by retail
water providers to drastically reduce demand, as has been done in my home town of Denver,
Colorado, where despite substantial population growth, water demand has been reduced by
almost 20%, according to the records of Denver Water, the local water supplier. There has been
no drastic, top-down requirement that homeowners convert to xeriscape, and yet Colorado urban
water consumption overall has dropped from an average of 120 gallons per person per day, to as
low as 76 gallons/person/day in Colorado Springs, Colorado. (Finley, Bruce. Growing
Need: Front Range's Hunger for Water. Denver Post, 9/6/20, pp. 1, 12-13). The City of Aurora
has invested in a water recycling plant to increase its available water supply. Contrast these
efforts with the wasteful 302 galllons/person/day in Washington County, Utah, which is more
than twice that of Phoenix, AZ and nearly three times that of Tucson.
Just because the Bureau and the Washington County Water Conservation District cannot require
conservation does NOT mean that it cannot occur, again by retail water providers.
By reducing demand just 1% each year, the need for the 86,000 acre0feet of additional water by
2060 could be eliminated, even using the Bureau's population projections. It is time the Bureau
and other water supply entities uncoupled population growth and water demand in their
projections. See, for example, Science Be Dammed: How Ignoring Inconvenient Science
Drained the Colorado River by Eric Kuhn and John Fleck (University of Arizona Press,
2019). Before any permit for the proposed pipeline is issued, a hard look at conservation and
recycling alternatives, and realistic cost assessments of both, must be included in the Draft.

The Draft EIS seems to be designed to show that conservation is not economically feasible and
that any alternative depending solely on conservation is too expensive. It unreasonably states
that reliance only on the Virgin River watershed would require extensive xeriscaping, including
converting existing homes, and 100% conversion of agricultural water to municipal and
industrial use, which is certainly not the case. Again, to use a personal example: the Denver
metro area has reduced water use by 20%. This conservation effort has not not required buying
out all the local farmers but rather water metering, price adjustments, xeriscape incentives, and
education on proper water use. It has not required metro area residents to "modify, change or
curtail their current culture, lifestyle or social expectations" (DEIS, p. 15). And it has worked!

As a resident of a high-plains, arid environment, I know what it is to live with water restrictions
in dry years. Our household has taken a number of steps to reduce water use, such as installing
low-flush toilets, repairing any leaks in our water supply pipes, and observing lawn watering
guidelines. I am very concerned that the Bureau is not taking a hard look at an alternative that
could include such measures, as well as others, that would make the pipeline unnecessary and
avoid damaging the desert environment of southern Utah and northern Arizona as well as
avoiding damage to tribal lands and resources.

8346-4

8346-4 Alternatives
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Thank you for this opportunity to comment.

Pauline P. Reetz
470 Clayton St.
Denver, CO 80206
polly_reetz48@live.com

8347
8347-1 Socioeconomics
From:
Sent:
To:
Subject:

Greg Metcalf <raghawk1@gmail.com>
Monday, September 7, 2020 6:18 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I am writing to express my concerns with the Lake Powell Pipeline draft EIS
before you. I have followed this project for its two decades lifespan and still have not
seen honest, specific answers to questions about its need and its expense.
1. I question the need for this project in the first place. I am generally in support
of forward thinking projects, but this particular project has ignored less costly,
reduced water usage solutions. In addition, it has failed in its "forward looking" to
look at the very real probability that the Colorado River will not have the continued
volume of water as it does today. It does not take a genius to recognize when it comes
to a battle over limited resources the lower basin states will have far more political
clout than the upper basin states; so looking forward suggests the water will not be
there for the Lake Powell pipeline because Colorado River volumes will drop and the
more populated, more powerful states downstream will win any and all battles over
limited supplies.
2. Repayment for this project depends entirely upon usage of the water brought via
the Pipeline, but if there is no water, then the debt must still be paid by all Utah
taxpayers, and this is unfair. The project is not financially sustainable. In addition, in
all of the years I have been reading about the project, they have consistently failed to
provide accurate costs. Sure they have come up with estimates, but they fail to
recognize real costs and also they totally overlook the consistent over budget of
projects this size. I live in Kane County and thus will be forced to help pay off the
debt this project would incur. Prior to Kane County, I lived in New York and
Connecticut where I saw several huge construction projects end up with cost overruns
many times the original estimates. This project is no different than those projects and
thus will end up costing profoundly more than the conservative estimates provided. I
can not begin to support this project until the taxpayers----who will be on the hook for
paying off the debt----are given the right to speak on the matter via the ballot with
realistic and independently validated cost numbers presented. Taxpayers must be
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given an up or down vote on this project. (If this project is so financially sound and
essential, why aren't big investment firms lining up to get a part of the action?)
3. I am a senior citizen that budgets so my wife and I may live comfortably on our
limited fixed income. Saddling me in Kane County with this debt----which is what
will happen when water payments in Washington County do not match the pipeline
cost payments-----is not appropriate. And given that I will be gone long before the
debt will be repaid it is equally unfair to saddle my grandchildren with a debt that was
incurred before they were even born.
For the above reasons I can not support the Lake Powell Pipeline project and
encourage you----in the name of all taxpayers in Utah-----to support the no action
alternative to the proposed Lake Powell Pipeline. Thank you.
Respectfully,
Greg Metcalf

•

Virus-free. www.avast.com
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From: Jo Anne Rando-Moon <randomoon@kanab.net>
Sent: Tuesday, September 8, 2020 10:38 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Bureau of Reclamation:
As a resident of Kanab, UT, I am writing in support of the No Action Alternative for the Lake Powell
Pipeline Draft EIS.
I worry that the LPP will take money away from education, healthcare, social programs and
infrastructure or raise taxes. I oppose building the Lake Powell Pipeline because the Lake Powell
Pipeline is too expensive and should focus on cheaper alternatives such as water conservation.
Conservation should a way of life in the Desert West.
Bureau of Reclamation does not analyze the effects of different terms of financing, nor does it take into
consideration recent events such as an economic recession resulting from the 2020 novel coronavirus
pandemic.
BOR doesn’t acknowledge that education, social services, health care services, and public employment
are already facing many challenges competing for funding, making paying for the LPP an even more
significant burden for residents.
The terms of financing have not been determined yet, so it’s difficult to assess the actual burden on the
residents and the state.
Thank you for considering my comments,
JoAnne Rando-Moon
1250 S. Knoll
Kanab, UT 84741
435-644-8779
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From:
Sent:
To:
Subject:

Randy Monroe <randy@monroescienceed.com>
Friday, September 4, 2020 2:35 PM
LPP, BOR-sha-PRO
[EXTERNAL] LPP

8349-2 Aquatic Invasive Species

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.



I strongly oppose this new pipeline. The west's water has been overallocated
for decades with vast quantities going to agri-business and the fossil fuel
industries. Enough is enough!



Topic 1: BOR introduced an arbitrary new “requirement” that Washington County must have
a “second source” of water and made this a critical “purpose and need” for the LPP. Water
conservation alternatives were summarily rejected based on this assertion.
Topic 2: BOR arbitrarily dropped consideration of a viable, reasonable water conservation
alternative.
Topic 3: BOR artificially inflated Washington County’s need for water.
Topic 4: Under state law, all Utahns would be responsible for $2 billion or more of public
debt if the LPP is constructed.
Topic 5: The LPP water right violates the 1922 Colorado River Compact.
Topic 6: Utah has already allocated water rights to more than 100% of the physical water
within its Colorado River watershed, meaning senior (older) rights will likely prevent use of
the LPP water right during current and future droughts.
Topic 7: The quagga mussel infestation in Lake Powell would threaten the LPP and our local
reservoirs, municipal infrastructure, businesses, and homes, and reduce our water quality.
Topic 8: The LPP will inflict tremendous environmental damage. Federal lands are owned by
all Americans and the BOR should look beyond economics to protect public lands for future
generations.
Topic 9: BOR uses a questionable technique called “benefits transfer” to justify the entire
cost of the LPP.












Randy Monroe
Phone: (925)969-0808
Mobile: (925)788-6910
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Monro .
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Educational
Services
Website: MonroeScienceEd.com
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8350-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

SjW <raraavisbentrovato@gmx.com>
Saturday, September 5, 2020 5:39 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear BOR,
I am writing to state my objection to the Lake Powell Pipeline. Concerns regarding this project include:
the Bureau did not evaluate reasonable alternatives, did not adequately address public concerns raised
in scoping, and did not include an objective analysis of the environmental and economic impacts.
Money would be more wisely spent on pursuing more forward-thinking avenues, such as conservation
and eduction. I have created a low-to-zero water-use garden, and practice care when using water
inside my home, as well. Mindfulness regarding water use takes time, yet is achievable and my
garden--nor my quality of life--has not suffered. The environmental damage of this project will be
irreversible. We all are part of caring for and husbanding this precious resource that belongs to all,
and it must be protected for today, tomorrow, and future generations. The degredation and
squandering of our water, and our environment as a whole, effects us all.
I appreciate your time and attention. Please end the Lake Powell Pipeline project.
Sincerely,
S Worthman
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From:
Sent:
To:
Cc:

Subject:

Richard Spotts <raspotts2@gmail.com>
Saturday, September 5, 2020 2:33 PM
LPP, BOR-sha-PRO
Baxter, Rick J; Duke, Marlon B; PAComments, BOR-sha-UC;
kimwells@utah.gov; marcielarson@utah.gov; Phil Dean; Dean
Cox
[EXTERNAL] For Lake Powell Pipeline DEIS admin record:
Washington County's improper use of public funds to
promote the LPP during the NEPA process

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 5, 2020
RE: For Lake Powell Pipeline DEIS admin record: Washington County's
improper use of public funds to promote the LPP during the NEPA process
Dear Bureau of Reclamation (BOR) officials:
As an 18-year resident and taxpayer in Washington County, I am writing to express
my profound disappointment and outrage that the county is using public funds for
"grassroots lobbying" in support of the Lake Powell Pipeline (LPP).
If you go to the Washington County Water Conservancy District's home web page,
you will see the web link to the county's LPP web page. Here is that web link:
https://www.washco.utah.gov/forms/signup/lpp/

I do not have a problem with private corporations, groups, or
individuals doing "grassroots lobbying" to promote people
sending in email comments on issues. This is a basic part of our
democracy. But I am outraged when a government agency,
using public taxpayer funds, does this, especially when it
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represents only one side of highly controversial and complex
issues. This is unfair to the many county residents like me who
oppose or have strong concerns about the LPP.
Many Republican politicians have criticized such form emailed
comments in the past and indicated that they should not be
counted. Some federal officials have similarly said that form
emails are discouraged and won't be counted, and that only
specific substantive comments will be considered. Now,
hypocritically, the Republican county officials are saying that
such form email comments should be counted and
considered. Are they trying to "have their cake and eat it too?"
As you know, the NEPA process is supposed to be conducted by government entities
in a neutral manner. And the county has contributed substantial public funds to
support the LPP NEPA process. But the county is clearly trying to undercut the
public's investment in this NEPA process by simultaneously spending other public
funds to generate LPP support during this LPP DEIS comment period.
As stated in the caption, please include this email in the LPP DEIS
administrative record. This email is a part of my DEIS related comments, as I
intend to submit additional comments by the September 8th deadline.
Thank you very much for your consideration.
Sincerely,
Richard Spotts
255 North 2790 East
Saint George Utah 84790
raspotts2@gmail.com
cc: Interested parties
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From:
Sent:
To:
Cc:

Subject:
Attachments:

Richard Spotts <raspotts2@gmail.com>
Sunday, September 6, 2020 9:14 PM
LPP, BOR-sha-PRO
Baxter, Rick J; Duke, Marlon B; PAComments, BOR-sha-UC;
abilboa@blm.gov; Mohsen, Ahmed F; Rigtrup, Keith D; Ferris,
Dawna E; Christian, Lorraine M; Boshell, Brandon E; Bunting,
Whitney; Tibbetts, Gloria A; Goff, Laura (Callie) C; Hughes,
Amber L; Favour, Nancy L; Walsh, Noreen; Converse, Yvette;
Romin, Laura; Whitcomb, Hilary L
[EXTERNAL] My comments on Lake Powell Pipeline Draft
Environmental Impact Statement
2020 01 08 ADWR Letter to BOR (1).pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 6, 2020
RE: My comments on Lake Powell Pipeline Draft Environmental Impact
Statement
Dear Bureau of Reclamation officials:
Please thoroughly consider and address my following comments on the
Bureau of Reclamation's (BOR) Lake Powell Pipeline (LPP) Draft
Environmental Impact Statement (DEIS). Please also include this email with
my comments in the LPP DEIS administrative record.
By way of brief background, I've lived in Washington County for the past 18
years. I retired about three years ago after a professional career spanning
over four decades. Many of my jobs involved compliance with or challenges
to National Environmental Policy Act (NEPA) documents, whether as an
environmental attorney or as a NEPA expert for the National Park Service
(NPS) and Bureau of Land Management (BLM). My NEPA involvement
began as an intern in the California Attorney General's Los Angeles office in
the mid 1970s and has continued through to the present day. My last NEPA
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related job before retirement was as the Planning and Environmental
Coordinator for the BLM Arizona Strip District Office in Saint George from
2002 through April 2017. As a private citizen, I have remained active on
NEPA issues in retirement.
I am very worried about the LPP for many reasons. And I believe that the
LPP DEIS is legally deficient for many reasons. As a Washington County
resident, I fear that massive LPP debt obligations on the county would cause
my future property taxes and water fees to significantly increase. As a retiree
on a fixed monthly income, these increases could potentially strain my
budget. Washington County municipalities, the Washington County Water
Conservancy District (WCWCD), and most residents unfortunately take water
for granted and do not respect how precious water is here in the Mojave
desert. They arrogantly believe that since they have water rights on paper,
that they are entitled to use that water however they want, regardless of
whether it may exist as "wet" water in the future. And I have come to love the
beautiful areas that the LPP would cross, along with its associated new
powerlines, pumping stations, air vents, and access roads. In my view, the
LPP would unnecessarily convert a relatively natural area into a much more
industrialized, fragmented, and disturbed one. The LPP would harm federal
lands and resources that belong to all Americans, and disturb important
wildlife habitats, including rare and precious riparian areas along Kanab Creek
in a supposedly "protected" BLM Area of Critical Environmental Concern
(ACEC). The LPP would also harm significant cultural resources regardless
of which alignment is chosen, and this is why most Native Americans (as
documented in the LPP scoping report) oppose it.
At a time when climate change and the mega drought are causing serious
water shortages, Lakes Powell and Mead are at dangerously low levels, some
entitled Colorado River users' water deliveries have already been reduced,
and many aquifers are being unsustainably depleted through excessive
groundwater pumping, Utah and Washington County officials seem oblivious
to this cumulative reality. They are improperly using public funds to
aggressively lobby for the LPP to provide a dubious "reliable second source"
of water to the county. Meanwhile, the county has an outrageous gallons per
capita day water usage level that is over twice the national average and nearly
three times that of Tucson Arizona. Utah and county officials say that they
have a Colorado River water allocation under a nearly century-old Colorado
River Compact (Compact) and, by God, they are going to secure and use that
water. They have already spent over $30,000,000 of public funds to get to
this point of the LPP DEIS, and they are willing to potentially obligate billions
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of public dollars more to construct the LPP. Apparently they are not
concerned that, under the Compact, the lower basin states have a priority
over Utah and other upper basin states when shortages exist, and that senior
water rights holders likewise have priority over junior water rights holders like
Utah. There are also some senior water rights holders, like Indian tribes, that
have not yet tapped the Colorado River to obtain their water. In short, I worry
that this huge public investment in the LPP is highly speculative, akin to highroller gambling in Las Vegas casinos, and that there may not be enough
future water available to divert for the LPP nor to justify and pay off the huge
LPP public debt.
Along with many government agencies, non-profit environmental groups, tribal
members, and concerned individuals, I submitted extensive previous LPP
scoping comments. I reviewed the BOR scoping report as well as the LPP
DEIS. In comparing them, it is clear that BOR improperly ignored, deflected,
or misinterpreted many of the important issues raised in the scoping
comments. I also reviewed another scoping report and DEIS prepared by the
BLM and Fish and Wildlife Service (FWS) for the proposed Northern Corridor
Highway (NCH). That scoping report was relatively far more thorough and
diligent than BOR's LPP scoping report in describing and summarizing the
scoping comments. BOR did an incredibly shoddy job of mostly just compiling
the LPP scoping comments in its report without any accurate summary of their
contents. A close comparison of the LPP scoping report with the LPP
DEIS will reveal the many important issues that were overlooked or giving
inadequate consideration. I am personally insulted that BOR chose to ignore
most of my LPP scoping comments.
For example, I and many others raised scoping concerns about whether or
how the LPP may comply with the Compact ('Law of the River"). This is a key
and perhaps even pivotal legal issue. How did BOR respond to these scoping
comments on this crucial legal issue? In the DEIS (page 6), it basically says
that Utah is dealing with it and it is therefore being "addressed." This is an
arrogant and vague response and a figurative slap in the face to those who
raised this issue in good faith. Arizona's LPP scoping letter is attached to
this email, and it should be printed and included with this email in the DEIS
administrative record. In their letter, Arizona indicates that the LPP would
violate the Compact unless Utah obtains explicit Congressional LPP
authorization. Do Utah and BOR agree or disagree with Arizona's Compact
position? If they agree, why was this not acknowledged in the DEIS? If they
disagree, why was this disagreement not described in the DEIS nor the basis
for the disagreement explained? Explaining how a proposed action complies
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with existing law is a fundamental component of Chapter 1 of DEISs and a
basic part of taking the "hard look" required by NEPA. From these

Arizona and other scoping comments, if Congressional
LPP authorization is indeed needed, BOR should have
prepared this LPP DEIS to include the "Legislative
EIS" format described in the current Council on
Environmental Quality (CEQ) NEPA regulations. This
would provide Congress with an evaluation of various LPP
authorization options.
Since "addressed" is so vague as to have no real meaning, it is impossible to
discern in the DEIS how Utah has or may respond to this Congressional
authorization issue. This begs the question: what if the LPP is approved for
construction, or even constructed, and then one or more Compact states
challenge this water diversion as a Compact violation? BOR and the
cooperating federal agencies (BLM, BIA, FWS, NPS) cannot issue
construction rights-of-way or approve water exchange contracts that would
violate federal law, including the Compact ("Law of the River" ratified by
several federal statutes). If they do so, those decisions may be void or
voidable, which would constitute a huge embarrassment for those agencies'
officials as well as a massive waste of government funds and staff time. And
since the DEIS acknowledges that many Arizona state and local permits
would be needed before LPP construction could commence within Arizona, it
is possible that Arizona would follow through on its scoping comments and
deny those permits on the basis of violating the Compact. Some Arizona
Colorado River water deliveries have already been reduced under the Drought
Contingency Plan, and more may be necessary if the current mega drought
worsens. As this may increase economic hardship in Arizona, it likewise may
increase the prospects of Arizona challenging the LPP under the
Compact. Arizona water users would suffer while Utah wants a new diversion
to a county that proudly wastes water.
I plan to ask Congress next year to investigate this issue and to subpoena
BOR officials if needed as part of that investigation. If it is determined that
BOR or other federal officials knowingly violated NEPA, the Compact, or other
laws or regulations, I hope that those officials will be subject to disciplinary
action up to and including termination from federal service, and that any
appropriate criminal or civil remedies will be actively considered.
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Aside from this DEIS Chapter 1 Compact compliance
issue, the BOR also used an improperly and arbitrarily
narrow, limited, and excessively deferential federal
purpose and need statement in this chapter. In turn, this
flawed statement was used to arbitrarily reject feasible
alternatives that the public through their scoping
comments strongly wanted analyzed in the DEIS. This
combined narrow purpose statement and rejection of
feasible alternatives is the most obvious and egregious
DEIS NEPA violation. It skews and undermines the entire
DEIS analysis, and largely wastes the likely millions of
public dollars that went into preparing this DEIS, as well as
perhaps thousands of hours of government work time. By
essentially adopting Utah's narrow and self-serving
purpose and need, BOR abrogated its responsibility to use
a broader federal purpose and need that would be
consistent with its legal authority and in the public interest.
Some relevant LPP DEIS excerpts and CFR legal
references are pasted in immediately below, followed
by my related analysis of them.
From BOR LPP DEIS (page 9):
1.2.3 Project Purpose The purpose of the Proposed Project is to deliver a
reliable annual yield of approximately 86,000 acre-feet of water per year from
outside the Virgin River Basin into Washington County to meet projected
water demands in 2060.
From BOR LPP DEIS (pages 12-13):
2.1.2 Criteria for Action Alternatives To determine whether alternatives
were reasonable under NEPA and should be carried forward for detailed
analysis in this DEIS, each alternative was evaluated against 43 CFR
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46.420(b) and was considered reasonable if it: 1. Met the need for the
Proposed Project as described in Section 1.2.1, above; 2. Accomplished the
purpose of the Proposed Project as described in Section 1.2.3, above; and 3.
Was practical or feasible from an economical and technical standpoint. 13 To
meet criterion 1, the alternative had to meet future water demands through
2060 with a more diverse and secure water supply, as described in the need
for the Proposed Project (see Section 1.2.1, above). To meet criterion 2, the
alternative needed to accomplish the purpose of the Proposed Project (see
Section 1.2.3, above). Alternatives that did not accomplish the purpose of the
Proposed Project were not considered “reasonable” and thus were not carried
forward. To meet criterion 3, the alternative had to be practical or feasible
from an economical and technical standpoint. If it was not, it was eliminated
from further study. Economic feasibility refers to the ability to repay the cost of
construction plus interest in addition to operation and maintenance charges.
Technical feasibility is defined as being able to use available technologies
and/or methods to successfully construct, operate, and maintain project
facilities.
From 43 CFR 46.420:
§ 46.420 - Terms used in an environmental impact statement.
The following terms are commonly used to describe concepts or activities in
an environmental impact statement:
(a) Statement of purpose and need. In accordance with 40 CFR 1502.13, the
statement of purpose and need briefly indicates the underlying purpose and
need to which the bureau is responding.
(1) In some instances it may be appropriate for the bureau to
describe its “purpose” and its “need” as distinct aspects. The “need”
for the action may be described as the underlying problem or
opportunity to which the agency is responding with the action. The
“purpose” may refer to the goal or objective that the bureau is trying
to achieve, and should be stated to the extent possible, in terms of
desired outcomes.
(2) When a bureau is asked to approve an application or permit, the
bureau should consider the needs and goals of the parties involved in
the application or permit as well as the public interest. The needs and
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goals of the parties involved in the application or permit may be
described as background information. However, this description must
not be confused with the bureau's purpose and need for action. It is
the bureau's purpose and need for action that will determine the
range of alternatives and provide a basis for the selection of an
alternative in a decision.
(b) Reasonable alternatives. In addition to the requirements of 40 CFR
1502.14, this term includes alternatives that are technically and economically
practical or feasible and meet the purpose and need of the proposed action.
(c) Range of alternatives. This term includes all reasonable alternatives, or
when there are potentially a very large number of alternatives then a
reasonable number of examples covering the full spectrum of reasonable
alternatives, each of which must be rigorously explored and objectively
evaluated, as well as those other alternatives that are eliminated from detailed
study with a brief discussion of the reasons for eliminating them. 40 CFR
1502.14. The Responsible Official must not consider alternatives beyond the
range of alternatives discussed in the relevant environmental documents, but
may select elements from several alternatives discussed. Moreover, the
Responsible Official must, in fact, consider all the alternatives discussed in an
environmental impact statement. 40 CFR 1505.1 (e).
(d) Preferred alternative. This term refers to the alternative which the bureau
believes would best accomplish the purpose and need of the proposed action
while fulfilling its statutory mission and responsibilities, giving consideration to
economic, environmental, technical, and other factors. It may or may not be
the same as the bureau's proposed action, the non-Federal entity's proposal
or the environmentally preferable alternative.
From 40 CFR 1502.14:
§ 1502.14 - Alternatives including the proposed action.
This section is the heart of the environmental impact statement. Based on the
information and analysis presented in the sections on the Affected
Environment (§ 1502.15) and the Environmental Consequences (§ 1502.16),
it should present the environmental impacts of the proposal and the
alternatives in comparative form, thus sharply defining the issues and
providing a clear basis for choice among options by the decisionmaker and
the public. In this section agencies shall:
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(a) Rigorously explore and objectively evaluate all reasonable alternatives,
and for alternatives which were eliminated from detailed study, briefly discuss
the reasons for their having been eliminated.
(b) Devote substantial treatment to each alternative considered in detail
including the proposed action so that reviewers may evaluate their
comparative merits.
(c) Include reasonable alternatives not within the jurisdiction of the lead
agency.
(d) Include the alternative of no action.
(e) Identify the agency's preferred alternative or alternatives, if one or more
exists, in the draft statement and identify such alternative in the final
statement unless another law prohibits the expression of such a preference.
(f) Include appropriate mitigation measures not already included in the
proposed action or alternatives.

My analysis:

At the outset, please consider the specific words and phrases in the
referenced DEIS LPP Project Purpose. The project is "to deliver" a "reliable
annual yield" of "approximately 86,000 acre-feet per year" from "outside the
Virgin River Basin" to meet "projected water demands in 2060. " In my view,
each of these words and phrases makes assumptions that are all subject to
reasonable questioning.

Imagine how the DEIS alternatives analysis would have changed if BOR used
an appropriate federal purpose such as how to best meet Washington
County's legitimate future water needs through an evaluation of a reasonable
range of water demand and supply side alternatives. That approach would
have provided the proper framework to evaluate the LPP's positive and
negative costs and impacts against those of a combination of feasible water
conservation and reclamation methods that have already proven successful in
other western communities.
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In the BOR purpose, "deliver" assumes that physical transfer of water is
necessary, so conserving water, instituting tiered water pricing, enacted
xeriscape zoning ordinances, eliminating the WCWCD's property tax subsidy,
etc. would generally not qualify. "Reliable annual yield" assumes that the
Colorado River is as or more reliable than the current water sources within the
Virgin River watershed. The DEIS analysis does not justify this
assumption. Indeed, this assumption is ridiculously optimistic given recent
climate change and megadrought projections, critically low levels in Lakes
Powell and Mead, current reductions in Colorado River deliveries under the
Drought Contingency Plan, and the admissions that the 1922 Compact
allocations are wildly unrealistic as the river is already over
allocated. "Approximately 86,000 acre-feet per year" assumes an amazingly
precise amount of water will be required in Washington County forty years
from now. If the Virgin River Basin and Colorado River watershed are both
subject to potential severe future droughts, and given the likelihood of Utah's
junior rights being superseded by more senior rights holders when water
deliveries are reduced, then the confidence level for this exact future amount
is low to nil. This also focuses entirely on the demand side of the future water
equation, and thereby ignores the supply side. Most water districts in the
West have already learned that it may be much cheaper, more reliable, and
environmentally sustainable to use "supply side" water conservation and
reclamation methods to reduce future demand. The LPP DEIS demonstrates
its profound bias through this demand-side only approach.

"Outside the Virgin River Basin" is the key assumption that
BOR uses to summarily kill any analysis of water
conservation, reclamation, efficiency, market incentives,
etc. "Projected water demands in 2060" assumes that the
current population growth and modest incremental water
conservation improvement projections are likely to be
accurate. On the subject of climate change alone, the
science projections generally, and the projections for
reduced Colorado River flows specifically, have been
recently revised to be dramatically worse. These revisions
were within the last few years, and some of the most
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recent ones were ignored in the DEIS. Imagine what may
change in the coming four decades, the LPP planning
horizon.
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Those of us who have been following the LPP controversy for many years
already recognize these same or similar BOR LPP "Project Purpose"
assumptions. They have been repeatedly used by Utah, WCWCD, and LPP
proponents. BOR had the ability and legal obligation to use a broader project
purpose that did not rely on these LPP proponents' limiting assumptions. As
previously noted, a broader purpose could have been to look at a "reasonable
range of alternatives" to meet Washington County's future water needs
beyond solely the LPP. However, BOR decided to basically parrot the LPP
proponents' narrow project purpose and this clearly demonstrates BOR's bias.
Indeed, note in 43 CFR 46.420(a)(2) that: "It is the bureau's purpose and
need for action that will determine the range of alternatives and provide a
basis for the selection of an alternative in a decision". In this case, BOR
improperly and arbitrarily abrogated their authority through a de
facto delegation of the federal purpose statement to Utah, WCWCD, and LPP
proponents.

The BOR "Criteria for Action Alternatives" expands upon the same
fundamental deficiencies in the Project Purpose. As such, I will not reiterate
the preceding points. However, one criterion seems especially suspect: "Was
practical or feasible from an economical and technical standpoint". The BOR
applies this criterion in a biased manner because the DEIS states that BOR
cannot mandate water conservation measures. I believe that this limiting
BOR assertion violates 40 CFR 1502.14 (c), which states: "(c) Include
reasonable alternatives not within the jurisdiction of the lead agency." In other
words, assuming an adequate project purpose of meeting future water needs,
the BOR had an affirmative obligation to consider alternatives that were
beyond its authority but could be implemented by other agencies or
entities. We know from successful water conservation, tiered water pricing,
xeriscape incentives, and other programs in Las Vegas, Tucson, and
elsewhere that state, county, and local governmental entities have the clear
ability to propose, adopt, and implement such positive programs or
measures. The economic and technical feasibility of these existing programs
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and measures should be beyond question. Indeed, these programs and
measures may either save public funds or be much less costly than ambitious
new water infrastructure projects. Moreover, these programs and measures
can be implemented faster and ramped up incrementally as necessary. Once
you build a huge pipeline, you're stuck with it, whether or not there is
adequate future water to fill it.

For relevant DEIS requirements, note in 40 CFR 1502.14 that: " (a) Rigorously
explore and objectively evaluate all reasonable alternatives ...." This
provision is the "heart" of the NEPA process because it is supposed to ensure
that the federal agency, in preparing a DEIS, objectively looks at "all
reasonable alternatives" to fulfill a reasonably broad purpose and need in the
public interest. When FERC was the previous LPP NEPA lead agency, it
recognized the need to include one or more water conservation alternatives in
its LPP DEIS. Perhaps this is a reason why Utah withdrew its FERC LPP
application. The U.S. Army Corps of Engineers (ACOE) recommended that
the "Local Waters Alternative", prepared by Western Resource Advocates, be
analyzed in the LPP DEIS. Apparently BOR did not care about how FERC
and the ACOE viewed LPP NEPA requirements. For the BOR's LPP DEIS,
this NEPA alternatives "heart" has never beaten. The LPP DEIS "patient" is
DOA through gross BOR negligence and malfeasance (aka political
expediency).

The DEIS improperly relies on questionable WCWCD data. For example,
through a GRAMA request, it was learned that the WCWCD's average
municipal water use in 2009 and 2010 was 19,234 acre-feet of water. This
water use is consistent with the information used in the WCWCD's bond rating
determinations. However, in the LPP DEIS, the 2015 WCWCD water use was
inflated up to 59,000 acre-feet of water. So, if the DEIS is accurate, the
WCWCD water use went from 19,234 acre-feet in 2010 to 59,000 acre-feet
five years later in 2015. Did the county's water use really increase nearly
three times within a mere five years? Seriously? I've lived in the county
during this time period, and I know that the county wastes a lot of water, but I
do not believe that this DEIS information is factually accurate or
realistic. Instead, I believe that the WCWCD spoon fed BOR with inflated
water use numbers as part of the LPP propaganda campaign. And BOR
arbitrarily took those inflated numbers at face value with no independent
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vetting. Like in the Jack Nicholson movie "ChinaTown", it appears that a fake
water crisis is being foisted on the public in support of developing an
unnecessary water project.

The DEIS (page 202) has serious and arbitrary
inconsistencies relating to Visual Resource Management
(VRM) issues. And the BOR's LPP Notice of Intent (NOI)
and Notice of Availability (NOA) published in the Federal
Register were defective because they failed to include
notice of some necessary proposed BLM Resource
Management Plan (RMP) VRM-related
amendments. Much of this concern relates to historic
trails which were designated by the BLM Arizona Strip
Field Office (ASFO) RMP decisions as VRM Class II to
protect their visual, historic character. The NOI and NOA
published in the Federal Register and the LPP DEIS
properly acknowledge proposed revisions to the ASFO
RMP decisions where the LPP would cross (in the
Southern Alternative) Kanab Creek. However, in contrast,
the NOI and NOA Federal Register notices and the LPP
DEIS do not propose similar revisions of other
existing RMP decisions relating to the Old Spanish Trail
(OST), Dominguez Escalante Historic Trail (DEHT),
Honeymoon Historic Trail (HHT) and some other VRM
Class II designated areas.
Under the Federal Land Policy and Management Act (FLPMA) and BLM's own
planning regulations, BLM cannot legally issue a LPP right-of-way that would
violate any existing BLM RMP decisions. Despite the proper handling of the
proposed Kanab Creek related RMP revisions, there is no plausible reason
provided to explain why these other similar potential conflicts with existing
BLM RMP VRM related decisions were not included in the NOI and NOA
notices nor LPP DEIS analysis.
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Where the LPP would cross or be immediately adjacent to the OST, DEHT,
HHT, and other areas currently designated as VRM Class II, the DEIS
analysis apparently assumes that burying a major pipeline may cause shortterm adverse VRM effects, but, once mitigation measures are implemented,
those effects would gradually disappear over the long-term. Given the
megadrought and BLM's poor overall record of monitoring the ultimate
success of required mitigation measures, this assumption on VRM compliance
is unrealistic. Indeed, it would likely take decades or longer before the
pipeline "scar" (visual contrast) would greatly diminish in these areas. And it
would be difficult for heavy equipment operators to prevent some soil mixing
during backfilling. This mixing increases the visual contrast, because it
identifies where the pipeline is buried across the landscape. Given the
extended mega drought, the prospects for adequate re-vegetation over the
LPP backfilled corridor are highly speculative and this, too, is likely to take at
least a decade or more. These time periods are not consistent with any
definition of a short-term or temporary adverse impact. Indeed, when impacts
are likely to occur beyond several years or even decades, they are normally
deemed to be more or less permanent. BLM cannot approve projects that
would cause long-term visual impacts greater than those permitted by the
project area's relevant RMP VRM designation.
In any case, if the LPP impacts would require ASFO RMP VRM decision
amendments to cross a Kanab Creek VRM Class II area, these similar or
virtually identical impacts in other VRM Class II designated areas should
likewise require proposed ASFO RMP VRM amendments. This was not
done. This is impermissibly arbitrary under the Administrative Procedures Act
(APA) and NEPA. And, as previously indicated, if BLM issues the LPP rightof-way through these other VRM Class II designated areas, without correcting
the legal deficiencies, it would violate FLPMA and BLM's planning
regulations. If BLM officials nevertheless knowingly do so, I will actively
support any relevant litigation as well as a request for a Congressional
investigation next year. All federal officials should be held fully accountable
for their official decisions and actions, and there should be severe
consequences for those who knowingly commit any violations of federal laws
and regulations.
To reinforce and bolster these LPP DEIS VRM related legal issues, please

see the screenshots and associated introductory
descriptions below.
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The screenshot VRM color coding is as follows:
Red VRM I
Orange VRM II
Yellow VRM III
Green VRM IV
Please note the location where a LPP related powerline segment passes
through a sliver of VRM II adjacent to another existing powerline.
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Please note the location where the LPP would cross the DEHT and its narrow
VRM II corridor.
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Please note the LPP crossing in the Kanab Creek ACEC area where the BLM
and LPP DEIS acknowledge conflicts with existing ASFO RMP decisions and
the need to amend them before the LPP could be constructed in this area.
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Please note the location of the LPP crossing the HHT and its narrow VRM II
corridor.
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Please note the location where the LPP would cross the Hurricane Cliffs and
its narrow VRM II corridor. In this location, the LPP would apparently be
tunneled behind the face of the cliffs. However, there would be a large
hydrostation (#5) built in VRM IV but immediately in front of the cliffs. This
may create strong visual contrast, attract the attention of viewers, and
therefore conflict with the cliff's supposed VRM II protection.
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The DEIS fails to adequately analyze the LPP's adverse
impacts on threatened Mojave desert tortoises, nor how
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those impacts would cumulatively contribute to the
ongoing rapid declines in the tortoise populations in the
Red Cliffs Desert Reserve (RCDR) and FWS Upper Virgin
River Recovery Unit (UVRRU). On page 188, the DEIS
acknowledges that the LPP would cross occupied tortoise
habitat. It also acknowledges that the LPP would cause
tortoise mortality, habitat loss, and habitat
fragmentation. Table 3.15-4 on page 189 summarizes
that there would be permanent adverse impacts on 27
acres of high quality BLM tortoise habitat, and such
impacts on 18 acres of BLM low quality
habitat. Temporary adverse impacts would occur on high
quality tortoise habitats: 167 BLM acres; 36 state acres;
and 110 private acres. In total, about 533 acres of tortoise
habitat would be adversely impacted. Given the lengthy
duration and uncertainty associated with re-vegetation of
disturbed soils and landscapes, and the potential for new
ground disturbance to cause a major increase in
cheatgrass and other invasive species (which adds to the
threat of catastrophic wildfires), the so-called "temporary"
impacts on tortoise habitats may actually take a very long
time to heal. Tortoises in these locations would find it very
difficult to survive for this extended period of time. So, like
with the LPP VRM impacts, it may not be reasonable to
characterize these tortoise impacts as "temporary."
Tortoise populations in Washington County are in serious trouble. Over the
past two decades, the RCDR tortoise population has declined by 41 percent
and the UVRRU population has declined by 24 percent. Elsewhere in the
tortoise's range, these populations have similarly and rapidly declined in four
of the five FWS recovery units, and some of these populations may already be
below the level for future viability. Despite the supposed protections afforded
to the tortoises due to their listing under the Endangered Species Act (ESA),

8352-10
Continued

8352

the BLM and FWS "status quo" tortoise management over three decades has
generally failed, and constitutes this species' sad version of "death by a
thousand cuts." With BLM and FWS as cooperating agencies with BOR on
this LPP DEIS, it is therefore no surprise that the NEPA analysis reflects this
long standing "status quo" management pattern by putting the LPP's tortoise
impacts within improper and narrow sideboards. On DEIS page 270, the
analysis only vaguely acknowledges that the LPP impacts would "contribute"
to the cumulative impacts causing the declining tortoise populations. There is
only one sentence acknowledging the county's ESA Habitat Conservation
Plan (HCP) and RCDR (although it is erroneously called the "Red Hills"
Reserve).
This cryptic "analysis" of how the LPP would add to other past, present, and
reasonably foreseeable future impacts on tortoises and their habitats is clearly
grossly inadequate. For example, the LPP DEIS does not acknowledge or
analyze several currently proposed projects that would harm tortoises and
destroy tortoise habitats. These include the Northern Corridor Highway (NCH)
through the RCDR and BLM Red Cliffs National Conservation Area (NCA),
Western Corridor, Adventure Park, and many other planned road construction
and development projects. The LPP DEIS likewise fails to acknowledge that
the county HCP has expired, is temporarily extended, and that the county has
proposed a highly deficient draft HCP that is improperly conditioned upon
NCH approval. Much of the tortoise related cumulative effects analysis in the
BLM and FWS NCH DEIS is likewise relevant for the LPP analysis, but it is
sadly missing from this LPP DEIS. It is amazing that two Department of the
Interior (DOI) voluminous DEISs, on highly controversial and complex matters
(LPP and NCH), would be prepared and out for public comment
simultaneously and yet be so different in how they conduct their handling of
scoping comments and other required NEPA duties. While I have serious
concerns with the NCH DEIS, it is "light years" better in quality compared to
BOR's LPP DEIS, including with respect to analyzing adverse impacts on
tortoises. Anyone can compare these two DEISs, or just how they analyze
tortoise impacts, to see these stark differences in quality.
The Red Cliffs Conservation Coalition will soon be submitting comprehensive
comments to BLM and FWS on the NCH DEIS, including with respect to
questioning the cumulative tortoise impacts analysis and deficiencies in the
county's draft HCP. Since BLM and FWS are cooperating agencies on this
LPP DEIS, and because these coalition comments are relevant, I ask that
these coalition comments be incorporated by reference in the LPP DEIS
administrative record when they become available. I do so because it is
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important for the LPP DEIS record to reflect not only the great disparity in the
quality of the tortoise analysis between these two DOI DEISs on the same
issue, but also that even the better version in the NCH DEIS is inadequate
under NEPA. As such, many of the factual and legal challenges raised in the
coalition's NCH DEIS comments must be considered by BOR in preparing any
Final LPP EIS. And since FWS has not rendered Biological Opinions (BOs)
for either the LPP or NCH, they too must carefully consider these coalition
challenges. Given the dire condition of the RCDR and UVRRU tortoise
populations, it is difficult to imagine how FWS could properly find "no
jeopardy" for one or both of these harmful projects, approve any further
"adverse modification" of critical habitats for the NCH, or approve an
Incidental Take Permit (ITP) for the county based on an adequate draft
HCP. Among those cumulative "thousand cuts", the LPP and NCH would be
huge and potentially lethal ones.
The LPP DEIS does not analyze how future LPP water diversions may
adversely affect Glen Canyon Dam operations. This is a fundamental
omission. Hydroelectric generation from this dam provides energy to many
major cities in the West. This energy can be obtained at any time, on an "as
needed" basis. During the hot summer months, this energy may be a pivotal
addition to the regional grid at crucial times to prevent potential life-threatened
power outages. Payment for this energy is also an important revenue source
that supports jobs and maintenance of key infrastructure. Even if BOR
includes this analysis in a Final EIS, it won't be available for any meaningful
public review or comment at that time. This analysis should have been in this
LPP DEIS but was not.
At this point, because the LPP DEIS illegally failed to analyze a "reasonable
range of alternatives", and took an arbitrary "all or nothing" LPP approach, I
can only support the No Action (No LPP) Alternative. As such, I
likewise oppose any weakening amendments to the BLM ASFO RMP
decisions. I am greatly disappointed that the LPP DEIS gave me no options
that I could support beyond doing nothing. I would have preferred a DEIS
that was fair, comprehensive, and accurate in evaluating the LPP in
comparison to other more demand-side water conservation and reclamation
alternatives. And I would have preferred a DEIS that reflected the
contemporary realities of climate change, drought, reduced water supplies,
and the need for more aggressive and effective water conservation. Instead,
I only got a narrow, biased, and inadequate DEIS more reflective of the
1950s.
Thank you very much for your consideration.

8352-11
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Sincerely,
Richard Spotts
255 North 2790 East
Saint George UT 84790
cc: Interested parties

8352

DOUGLAS A . DUCEY
Governor

THOMAS BUSCHATZKE
Director

ARIZONA DEPARTMENT a/WATER RESOURCES
1110 West Washington Street, Suite 310
Phoenix, Arizona 85007
602.771.8500
azwater.gov

January 8, 2020

Mr. Rick Baxter, Program Manager
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606

Re:

Lake Powell Pipeline Project,
Agency/Docket Number: RR04963000, XXXR0680R1, RR.17549661.1000000

Dear Mr. Baxter:
Please accept this letter as the Arizona Department of Water Resources' (ADWR) scoping
comments for the draft Environmental Impact Statement (EIS) for the Lake Powell Pipeline (LPP)
Project. ADWR requests to be consulted with and added to the mailing list for the LPP Project
going forward.
As stated in the Federal Register notice requesting public scoping comments for the LPP Project,
the LPP would deliver water from Lake Powell to Sand Hollow Reservoir for use in Washington
and Kane Counties in Utah. Because the water would come from the State of Utah's portion of
the Colorado River water apportioned to the Upper Basin in the Colorado River Compact of 1922
(Compact), use of the water is subject to the terms of the Compact.
It is ADWR's position that the "exclusive beneficial consumptive use" language in Article lll(a) of
the Compact restricts the uses of the water apportioned to the Upper Basin in the Compact to
locations in the Upper Basin and restricts the uses of the water apportioned to the Lower Basin
in the Compact to locations in the Lower Basin. Accordingly, ADWR believes that water from the
State of Utah's allocation of Colorado River water may not be transported through the proposed
LPP for use in the areas in southern Utah located in the Lower Basin, including St. George, without
specific authorization by Congress. ADWR previously expressed this position to the Secretary of
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the Federal Energy Regulatory Commission by letter dated July 2, 2008 and to the Director of the
Utah Division of Water Resources by letter dated July 18, 2017.
ADWR believes that the EIS for the LPP Project should address the legal availability of the water
supply for this project in light of the "exclusive beneficial consumptive use" language in Article
lll(a) of the Compact. The EIS should recognize the need for specific Congressional authorization
for the use of water from the LPP in areas of Utah within the Lower Basin.
Thank you for providing an opportunity to submit scoping comments for the draft EIS for the LPP
Project. If you have any questions, please feel free to contact me. I would request that you add
Vineetha Kartha, Manager of ADWR's Colorado River Management Section, to the mailing list for
the LPP Project. The following is her contact information:

Vineetha Kartha, Manager
Colorado River Management Section
Arizona Department of Water Resources
P.O. Box 36020
Phoenix, AZ 85006-6020
Email: vkartha@azwater.gov
Phone:602-771-8552

Thomas Buschatzke
Director
cc:

Basin States Representatives

8353
8353-1 Alternatives
From:
Sent:
To:
Subject:

Rebecca Canright <rebeccagroovypeace@gmail.com>
Friday, September 4, 2020 8:11 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on LPP Pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hello there,
I am a college student who enjoys the outdoors. I support developing renewable energy
technology, which creates thousands of jobs in the energy sector, achieves energy
independence, and keeps our air and water clean.
I strongly oppose the Lake Powell Pipeline for the risks it poses to our environment.
The BOR only analyzed a very narrow “No Action” alternative and two pipeline
construction alternatives and must consider a reasonable water conservation
alternative.
 The BOR must evaluate reasonable alternatives to the proposed pipeline that would
avoid or minimize adverse effects. It is not reasonable to reject water conservation
alternatives because they do not provide a “second source” of water.
 The BOR must consider a water conservation alternative such as the Local Waters
Alternative that would rely on local sources of water and could provide a predictable,
stable, less expensive, and incrementally implemented method for satisfying water
needs.
 The BOR must expect water use for Washington County that is similar to the current
reality in, and achievements by, other southwest communities.
 The BOR must include all future water supplies from municipal and other sources and
must use reasonable assumptions—not 100 percent—for agricultural water
conversions.
 Just because BOR, as the permitting agency, or the Washington County Water
Conservation District (WCWCD), as a water wholesaler, cannot require strict water
conservation practices, doesn’t mean that water conservation cannot be implemented
by retail water providers to dramatically reduce demand.
I appreciate your time,
Rebecca Canright


8353-1
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--

Compassion for all creatures great and small.

Did you know that Crested Aucklets, birds living in the Bering Sea region, bark like dogs
and smell like oranges (they naturally produce a tick-repelling substance)?

8354
8354-1 Alternatives
From:
Sent:
To:
Subject:

Zinnia Cardamomum <rebeccanrig@gmail.com>
Friday, September 4, 2020 8:09 PM
LPP, BOR-sha-PRO
[EXTERNAL] Please oppose pipeline.

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Greetings!
We are a mother and father who support water conservation. We respectfully oppose the
Lake Powell Pipeline and support renewable energy alternatives like solar and wind.
We are concerned about the following:
 The BOR only analyzed a very narrow “No Action” alternative and two pipeline
construction alternatives and must consider a reasonable water conservation
alternative.
 The BOR must evaluate reasonable alternatives to the proposed pipeline that would
avoid or minimize adverse effects. It is not reasonable to reject water conservation
alternatives because they do not provide a “second source” of water.
 The BOR must consider a water conservation alternative such as the Local Waters
Alternative that would rely on local sources of water and could provide a predictable,
stable, less expensive, and incrementally implemented method for satisfying water
needs.
 The BOR must expect water use for Washington County that is similar to the current
reality in, and achievements by, other southwest communities.
 The BOR must include all future water supplies from municipal and other sources and
must use reasonable assumptions—not 100 percent—for agricultural water
conversions.
 Just because BOR, as the permitting agency, or the Washington County Water
Conservation District (WCWCD), as a water wholesaler, cannot require strict water
conservation practices, doesn’t mean that water conservation cannot be implemented
by retail water providers to dramatically reduce demand.
Take care.
Thanks,
Mark and Zinnia C.

8354-1
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From:
Sent:
To:
Subject:

Rebecca Sullivan <rebeccasullivancampaign@gmail.com>
Sunday, September 6, 2020 3:42 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline DEIS

8355-2 Water Supply

8355-3 Colorado River Compact(s)

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:

 My husband and I are improving our water consumption by replacing the grass on our
property with artificial turf. We understand the need for reduction in the amount of water we use
especially at this time of reduced water accumulation with no relief in sight. Each day we
observe neighbors watering their lawns everyday, with a LOT of water running down the
gutters.

 To solve our problems we start with water conservation, not just satisfying the out of control
water use by Washington county residents, The county's excessive water use - 302 gallons per
capita per day is more than twice that of Phoenix and nearly three times that of Tucson. The
BOR must expect water use for Washington County that is similar to the current reality, and
achievements by, other southwest communities.This is far less expensive than a $2 B alternative
that does not provide for water conservation.
The second source of water for the LPP is the already over-allocated Colorado River, where
flows are declining and expected to further decline due to climate change. The LPP does not
demonstrate that Lake Powell will be a reliable "second source": it doesn't meet the test for
scientific integrity and accuracy of information required by NEPA. Just because BOR, as the
permitting agency, or the Washington County Water Conservation District, as a water
wholesaler, cannot require strict water conservation practices doesn't mean that water
conservation cannot be implemented by retail water providers to dramatically reduce demand.

8355-1

8355-2

Public Debt: The BOR is deficient because it doesn't determine whether the LPP project is
financially feasible for WCWCD. It doesn't address the adverse economic effects of paying for
the LPP on residents and businesses. BOR must disclose all of the actual costs of the pipeline,
including the financing costs.
BOR must require Utah to provide evidence that, after the LPP is in use, adequate water will still
be available to the Lower Basin in compliance with the Colorado River Compact.

8355-3
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I am not in favor of this project unless and until we have implemented water conservation, and
assess our needs thereafter.
Rebecca and John Sullivan

8356
8356-1 Water Supply
From: Richard Passoth <repassoth@gmail.com>
Sent: Friday, September 4, 2020 10:58 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Bureau of Reclamation:
I lived in Salt Lake City for 7 years and now live in Denver. I am very familiar with southern Utah and
now with the water issues on the Front Range of Colorado. Water use in Denver has declined (I do not
know the percentage but it is notable). And yet the Denver Water Board and the Northern Water
Board are both trying to build massive dams to bring more water from the Western Slope to meet the
needs of growing population here. All this seems justifiable. But there is little recognition of the
environmental damage both of these projects will cause. The Gross Reservoir Dam outside Boulder
would be the largest construction project in Colorado’s history. And both of these projects would take
more water from the headwaters of the Colorado River to pipe it over to the Eastern Slope. It is well
known now that the Colorado River is dropping and is threatened by increased demand. And Lake
Powell and Lake Mead, as you know, show clear signs of depletion.
Piping water to an upper class, retirement community in southern Utah is clearly going against the
water needs of the West. And then asking Utah taxpayers to pay for it. It simply begs the question that
many responsible citizens and government officials are asking: can we continue to manage water the
way we have for decades? Building more dams and pipelines is going in the wrong direction.
There are many examples of how conservation is working and promises the way past our water threats.
Richard Passoth
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8358
8358-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Richard <rleightner@classicairmedical.com>
Monday, September 7, 2020 10:34 AM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I would like to included on informational e-mails or regular mail concerning the discussion & planning
for the Lake Powell Pipeline. I have only one comment at this point…I would like to see the route stay as
close as possible to the roadways in the planned area for the pipeline. The upper most route seems the
most sensible and least destructive to the landscape & wildlife habitat.
Thank you for allowing me to comment.
Richard Leightner
Buckskin Chapter
Arizona Deer Association
P.O. Box 7005
Page, Arizona 86040
Sent from Mail for Windows 10
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8359
8359-1 T&E Species
From:
Sent:
To:
Subject:

Rachel Mangan <rmangan21@gmail.com>
Monday, September 7, 2020 8:01 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8359-2 Visual Resources

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I am contacting you with concerns about the Lake Powell Pipeline.
My main concern is that the Lake Powell Pipeline will create far more environmental damage
than any potential economic benefits. The Draft EIS indicates that the building of the Lake
Powell Pipeline would require extensive excavation of soils and would be more than was used in
cement to build Hoover Dam. The construction would also include six hydroelectric plants and
five pump stations with power lines, high steel power poles connecting them to existing power
grids, parking lots, substations, lights, new access paved roads, regulating tanks and reservoirs,
manholes, air release values, vacuum relief values, blow off valves, fencing, buried forebay
tanks, buried surge tanks, pipeline inspection gauge (pig) retrievals used to clean the pipe, and
surface overflow detention basins, all of which require weekly maintenance.
These issues not only affect Mojave Desert Tortoise habitat, which was found in the path of the
pipeline, but it would also affect the beauty of SW Utah that draws in revenue from tourists and
locals alike. Scars from the LPP would harm scenic beauty important to Utah’s economy which
is transitioning to tourism and outdoor recreation, an industry that provides 110,000 direct jobs
and $3.9 billion in wages in the state of Utah in 2017.
Because of these issues the BOR’s plan to mitigate impacts to Mojave desert tortoises is
insufficient to meet the need of protecting these threatened animals.
I also believe the BOR has failed to consider the value of pristine land lost and scarred for future
generations and must assess economic effects of lost scenic values on tourism and major events
in the region.
The world is changing, the climate is changing. Our ways of taking from the land are no longer
sustainable. Why not consider a water conservation option that is less expensive and creates little
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8359-2

8359

to no environmental damage. The beauty of this land is irreplaceable. Please help to protect it,
the wildlife and the people who live and find joy in this area.
Sincerely,
Rachel

8360
8360-1 Purpose and Need
From:
Sent:
To:
Subject:
Attachments:

Robert King <robertking@utah.gov>
Friday, September 4, 2020 3:25 PM
LPP, BOR-sha-PRO
[EXTERNAL] lpp comments
Robert King Letter.docx

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

8360-1

8360
8360-1 cont'd Purpose and Need
Sept 4, 2020
Rick Baxter
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Dear Mr. Baxter:
Thank you for the detailed analyses of the proposed Lake Powell Pipeline (LPP) in the Draft
Environmental Impact Statement (DEIS). The multiple hydrology simulations performed for
each alternative are well documented as are the results of the model runs.
At this time, my comment is limited to the representation of project purpose as it relates to the
use of water from the Virgin River Basin. As is explained and analyzed throughout the DEIS, the
Virgin River Basin is currently the sole source of water supply and delivery for the majority of
Washington County.
In the DEIS Introduction, under “Project Purpose,” it is stated that, “The purpose of the Proposed
Project is to deliver a reliable annual yield of approximately 86,000 acre-feet of water per year
from outside the Virgin River Basin into Washington County to meet projected water demands in
2060.” However, this specific purpose is neither included in the more formal Purpose and Need
statement on pg. 3 of the Executive Summary, nor is it included in the Purpose and Need
statement in Appendix B: Purpose and Need Report, pg. 17. This minimization of purpose
throughout the DEIS is problematic. While the Need statement illustrates why the proposed
project is necessary, the Purpose statement illustrates how the Need can be met.
Need is well established. The National Oceanic and Atmospheric Administration declared 2018
to be the driest year on record for the state of Utah. As your study finds in numerous places,
including more than 10 pages in Appendix C-10, Hydrology, Washington County over-relies on
the Virgin River for water supply. In fact, as noted in the DEIS Executive Summary and
elsewhere in the document, readily available water in Washington County has been developed,
and most of the county is closed by the state engineer to the acquisition of new water rights. In
other words, the Virgin River is no longer considered for future water development. Hence there
exists the “need” for “outside” water. But how is the “outside” water, specifically that owned by
Utah in the Colorado River, possible?
In wet and dry cycles since the case of Arizona vs. California in the 1960s and the construction
of Lake Powell, the nine states party to the Colorado River Basin’s Law of the River (7 United
States and 2 Mexican states), have negotiated terms to mete out the river’s supply for water
development. This will undoubtedly continue with the negotiation of the new interim guidelines
and DCP implementation plans. In this way, the Colorado River Basin has continued to be a
reliable supply of water.

8360-1
Continued
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The system’s overall reliability is well documented in the 69th Annual Report of the Upper
Colorado River Commission, signed in 2017, and of which I was a participating member of the
Report preparation group for the state of Utah, serving on the Engineering Committee. In that
Annual Report, the Upper Colorado River Commission resolved that “…there is at least 5.76
million acre feet of Colorado River water available for use in the upper river basin, on
average…” Further, the Commission resolved that, based on the 2016 projected estimates for
basin depletions, it “supports water resource development in the Upper Colorado River Basin to
enable the Upper Division states to develop their Compact appropriations of Colorado River
water while at the same time meeting their Compact requirements at Lee’s Ferry…” In short, the
69th Annual Report illustrates how Utah’s future need for water can be met. LPP will bring water
from a reliable outside source, the Colorado River Basin, a source in which Utah legally holds
developable shares.
Because diversifying the regional water supply portfolio, developing a secure source of water,
and accounting for long-term uncertainty are all established needs directly tied to the
unavailability of future water development in the Virgin River Basin, clarity in the Executive
Summary and Appendix B regarding Purpose is necessary. Because the hydrology of the basin is
so complicated, Reclamation should inform the reviewing public regarding why the role of the
Virgin River Basin is limited, while water from the Colorado River Basin is legally available and
feasible. The Purpose should be clearly stated in at least the Executive Summary, and more
appropriately, each time the Purpose and Need Statement is repeated throughout the DEIS.
With that addition, I feel the draft EIS is more accurate, and I am confident the Southern
Alternative is the right choice in moving forward with a preferred alternative in the Record of
Decision. Thank you for considering my comment.

Sincerely,

Robert King
Interstate Streams Engineer (retired)
Utah Division of Water Resources

8361

From:
Sent:
To:
Subject:
Attachments:

ronandem@frontiernet.net
Sunday, September 6, 2020 10:05 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS
Lake Powell Pipeline E.docx

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Attached are my comments re the Lake Powell Pipeline Draft EIS

Emilie Martin
1326 McAllister
Kanab, Utah 84741
435-644-2525

8361
8361-1 Colorado River Compact(s)
Statement RE: Lake Powell Pipeline EIS

September 6, 2020

To Whom It Concerns:
I am writing in support of the No Action Alternative for the Lake Powel Pipeline Draft EIS.
I oppose building the Lake Powell Pipeline because there is not adequate water in the
Colorado River that is available to the state of Utah. Water levels in Lake Powell are already low
and over-allocated and climate change is affecting the amount of water available.
The water rights being used to supply the Lake Powell pipeline do not have high enough
priority status to guarantee the water will be available over the long term. While other
Colorado River states are cutting back water usage, the state of Utah is proposing to take 28
billion gallons of water every year and transport it 140 miles across public lands to Washington
County.
That makes no sense when Utah does not have senior or priority date. The LLP water
right is junior in priority to the Northern Ute Tribe, Navajo and other tribal rights, other federal
reserved water rights not yet determined, water rights established before 1958, the Central
Utah Projects Bonneville Unit as well as the Lower Basin states and Mexico.
The physical process of building the expensive project will damage the environment all
along the entire 140 miles of the route. Temporary water wells will need to be dug, animals will
be impacted and the soil will be greatly disturbed. This should not occur along public land that
remains in its natural state today.
The Bureau of Reclamation has left out a key element; that of determining the
availability of water for the project and who owns the water rights of that water flowing to St.
George, Utah. BOR owes it to the other states in the Colorado River Compact to ensure that
Utah is not over allocating its physical water and making it difficult for Utah to meet its
Compact obligation to supply water to the Lower Basin. My fear is that a very expensive
pipeline will be mostly empty.
Also, the region importing the water has not considered conservation as a solution to its water
issues.
I implore you to reject this wasteful proposal and save us from a huge and expensive mistake.

Emilie Martin
1326 McAllister,
Kanab, Utah

8361-1
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8362
8362-1 Alternatives
From: Ron Faich <ronfaich@comcast.net>
Sent: Friday, September 4, 2020 3:53 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Draft Environmental Impact Statement (DEIS) for the Lake
Powell Project (LPP)

8362-2 Water Supply

8362-3 Socioeconomics
This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

8362-4 Socioeconomics

8362-5 Cumulative Impacts
Dear Bureau of Reclamation:

8362-6 Cumulative Impacts
I am submitting the following comments on the LPP DEIS due to what I, commenting as an individual,
see as its inadequate analyses of the impacts in numerous subject areas:
(1) Water use in Washington County is excessive, and conserving water should be addressed and
implemented BEFORE additional sources of water are considered;
(2) The Colorado River is over-allocated to begin with, its annual volume is seriously below projections,
and the State of Utah does not hold senior rights to the river’s flow;
(3) The estimated cost of the LPP has ballooned from $187 million in 1995 to $1.8-2.0 billion in the 2020
DEIS. Population projections for the area to be served have fallen from 860,000 to slightly more
500,000. In other words, it will cost much more to serve fewer people than originally envisioned. This
dichotomy must be addressed;
(4) Problems with financing the project have not been adequately examined to protect the fiscal risks
facing Washington County and the State of Utah if the LPP is built;
(5) The DEIS does not adequately address the potential cost to eradicate quagga mussels infestations
which may result from the LPP, nor the impacts to water quality and safety resulting from the chemicals
needed to counter said infestations.
(6) The LPP’s infrastructure would scar iconic and scenic landscapes, block wildlife movements, and
disturb ancient archaeological sites along the route. Proposed new structures include six hydroelectric
plants 25’ high, each with a substation and five pump stations 35′ high, each with a substation with
power lines, high steel power poles connecting them to existing power grids, cell towers, parking lots, 2
substations along the power lines, lights, new paved access roads, regulating tanks and reservoirs,
manholes, air release valves, vacuum relief valves, blow-off valves, fencing, buried forebay tanks,
buried surge tanks, and surface overflow detention basins all of which require weekly maintenance.
Operation, maintenance, repair, and excavation of the pipeline would significantly degrade the region’s
scenic beauty, its wildlife, and its wildland remoteness. None of these impacts have been
comprehensively addressed in the DEIS in CONJUNCTION WITH the deficient population and economic
analyses.
(7) The project will require a temporary water well every 5 miles to provide water for construction that
would include electric power. That’s a total of 28 wells along the 140 mile length of the proposed LPP.
The project would disturb 53 square miles of excavated soils. It would use 33 percent more than was
used in cement to build Hoover Dam and 25 percent more than the Panama Canal. Have these impacts
been evaluated in a COMPREHENSIVE cost-benefit analysis?

8362-1
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8362-7

8362-7 Impact Analysis Methodology
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For the reasons cited above, I believe the current LPP DEIS is deficient and needs to be revised with
serious consideration of a Conservation Alternative and a No Action Alternative.
Sincerely,
Ron Faich, Ph.D.
Albuquerque, NM
Sent from my iPad

8363
8363-1 Cumulative Impacts
From:
Sent:
To:
Subject:

Rosalie Wind <rosaliewind@gmail.com>
Saturday, September 5, 2020 9:21 AM
LPP, BOR-sha-PRO
[EXTERNAL] Support the no action alternative

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please support the No Action Alternative, the Bureau of Reclamation should look at the full
negative impacts of building the pipeline AND removing 28 billion gallons of water every year
out of the Colorado River. The Pipeline is also unaffordable, and the Bureau of Reclamation
should evaluate how the Pipeline will affect Utah taxpayers.

8363-1

8364
8364-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: Rosalie Wind <rosaliewind@gmail.com>
Sent: Saturday, September 5, 2020 8:56 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Please support the No Action Alternative.

8364-1
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8365-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Ross Ford <rosskford@gmail.com>
Friday, September 4, 2020 4:45 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline comment

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Utah has a rich and proud history of hard working, thoughtful people looking to the future. Our past is
bursting with sound decisions that make our excellent lifestyle possible. We are in a unique position to
make a lasting decision impacting the quality of life of future generations. One of the first priorities of
pioneers entering the Salt Lake Valley was to construct canals, and ditches to harness the desert's most
vital resource, water.
The need for water has only increased. We have the opportunity to build a pipeline from Lake Powell to
Washington county and bring the gift of life-giving water to an ever-expanding population. Our ability to
live in Utah is directly linked to the ambitious goal of getting water from where it is to where it is
needed. It is our turn to step up and complete the noble task of getting water to where it is needed.
I am not going to repeat the statistics of how many jobs it creates or dwell on the fact that this project
can be completed with little impact on the environment, those items are covered in many other
comment letters. For me, it is more about responsibility and our opportunity to thank our forefathers
for their efforts by offering a gesture to our future generations. We have the ability to advance the trend
of prosperity. Failure on our part to step up to the challenge is imprudent and will come at a high cost to
our children and grandchildren.
The Lake Powell Pipeline is a good project that has been professionally researched and skillfully
engineered to effectively bring water to a growing Southern Utah population. We need to unite as a
community and do what is in the best interest of all Utahans.

Ross Ford

8365-1

8366
8366-1 Socioeconomics
From: Robert Southwick <rsouthwick@aol.com>
Sent: Sunday, September 6, 2020 3:40 PM
To: LPP, BOR-sha-PRO
Cc: Celia Southwick
Subject:
[EXTERNAL] Lake Powell Pipeline Would Worsen Colorado River Crisis

8366-2 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

To Whom it May Concern,
I'm writing to voice my concerns about the proposed Lake Powell Pipeline for which an EIS scoping
process is underway.
The Lake Powell Pipeline is an unsustainable project that relies on a resource that is already pushed to
the limit.
Washington and Kane counties are some of the largest per capita water users in the country.
Economic studies show that the project would require huge increases on fees, water rates, and
property taxes in the region.

8366-1

The strategy for using water in the Southwest should be based around conservation and sustainability,
not more consumption.

8366-2

For these reasons, I believe the Lake Powell Pipeline project should not be allowed to move forward.
Thank you for taking the time to read my comments.
I would like to add that this project has been 6 years in the making
IF it is to be done it should be done with consideration of all of the above mentioned reasons- not half
assed (pardon the language)
It should not be something being dictated by a political driver before the elections!!!
Further studies and comparative costs feasibility ..... the right(?) thing to do.
Need to be considered not run over by a truck!!!!
Don’t do it !
Thanks for your time .... and consideration!
Celia Southwick
Rsouthwick@aol.com
Sent from my iPhone

8367
8367-1 Socioeconomics
From:
Sent:
To:
Subject:

RULAINE & GARY GROOM <ruary45@gmail.com>
Saturday, September 5, 2020 5:08 PM
LPP, BOR-sha-PRO
[EXTERNAL] LPP

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

A simple compromise that answers some issues would shift development to areas near water
source and forget the pipeline. Wealthy movers and shakers here in Washington County would
not let such an idea be on the table.
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8368-1 Water Supply
From:
Sent:
To:
Subject:

Robert Routsong <rwroutsong@gmail.com>
Tuesday, September 8, 2020 12:21 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powel Draft submitted by
Robert Routsong, St. George resident.

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Topic 1: BOR introduced an arbitrary new “requirement” that Washington County needs
a “second source” of water and then made this a critical purpose and need for the LPP,
thus rejecting water conservation alternatives.
What the Draft EIS says or doesn’t say:
 BOR arbitrarily asserts that a “second source” of water, beyond an entire Virgin River
watershed, is necessary for water security, and thus, conservation alternatives are rejected out
of hand.
 BOR justifies the need for a second source based on forecasts of reduced flows in the Virgin
River, ignoring similar reductions to the Colorado River. Indeed, Colorado River water users
already face shortages.
 BOR analyzes impacts of LPP on Lake Powell, but never analyzes the reverse, whether Lake
Powell can reliably provide water for the LPP. In many years the project will almost certainly
be limited to low or no yield at all.
Why this is a problem:
 BOR provides no explanation or justification for how large a watershed should be to qualify
as “reliable,” or when a community needs a “second source”; in fact, we’d still have just a
“single source” of water—the Colorado River watershed.
 The “second source” of water for the LPP is the already over-allocated Colorado River, where
flows are declining and expected to further decline due to climate change.
 The cost for a “second source” seems an unreasonable burden to place on the county—and
our state—and not necessary if we would just lower our demand and use local supplies.
 BOR believes Washington County’s water supplies are not secure, even though we have
dozens of wells, surface diversions, water retailers, and surface and underground reservoirs
within the 2,800 square miles of the Virgin River watershed.
 The LPP will not meet the stated purpose and need, and the reliability is not addressed. The
water supply analysis overestimates the reliability of the project being able to provide water
for the pipeline.
 Colorado River flows are declining, so the cost of seeking a second source in Lake Powell—
$1.8-2.0 billion—seems an unreasonable burden for such an unreliable source.
Commenting guidance:
 The BOR must show that a “second source” of water is reliable; that water will be available in
Lake Powell and that the LPP can be a permanent water supply.
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The BOR’s analysis of the security of the water supply for the LPP does not demonstrate that
Lake Powell will be a reliable “second source”; it doesn’t meet the test for scientific integrity
and accuracy of information required by NEPA.
 The BOR must provide examples of other communities with reasonable GPCD demand and
which have similarly large watersheds and that have a “second source” of water before
asserting that Washington County must have such a second source.
Topic 2: BOR arbitrarily dropped consideration of a viable, reasonable water conservation
alternative.
What the Draft EIS says or doesn’t say:
 BOR declares every alternative must provide 86,000 AFY of water (from a “second source”
outside the Virgin River watershed), based on their assumptions of 2075 population of
594,660, 240 GPCD, and a “system loss” of 15.4%.
 BOR’s calculations appear to be contrived to show that conservation is not economically
feasible; that any “conservation-only” alternative is too expensive.
 The BOR writes, “The DEIS has been prepared in response to the Proposed [Lake Powell
Pipeline] Project and does not attempt to compel Washington County residents to modify,
change, or curtail their current culture, lifestyle or social expectations.” (DEIS page 15)
 BOR unreasonably asserts that meeting a demand of 176 GPCD, as proposed in the Local
Waters Alternative, that relies only on the Virgin River watershed, would require extensive
xeriscaping, including converting existing homes, and 100% conversion of agricultural water
use to M&I use, which is not the case.
 BOR lauds Washington County for reducing GPCD by 30 percent since 2000, but then
expects it will take until 2045 to achieve only modest further reductions (to 240 GPCD) and
expects no improvement thereafter.
Why this is a problem:
 The county’s excessive water use—302 gallons per capita per day (GPCD)—is more than
twice that of Phoenix and nearly three times that of Tucson.
 In 2015, Washington County used 302 GPCD; by reducing demand just 1% each year we
could eliminate the need for 86,000 acre-feet of additional water by 2060, even using BOR’s
population projections.
 BOR failed to honestly explore reasonable alternatives such as those relying on water
conservation, which were requested by many people during scoping.
 Water conservation alternatives could be implemented incrementally at lower cost and with
greater reliability, obviating the need for the LPP altogether; such water conservation
practices have been very successful in other western cities.
 Water conservation has been shown by other communities (such as the Southern Nevada
Water Authority) to be much less expensive and less risky than investing in water transfers
from remote basins and sources.
Commenting guidance:
 The BOR only analyzed a very narrow “No Action” alternative and two pipeline construction
alternatives and must consider a reasonable water conservation alternative.
 The BOR must evaluate reasonable alternatives to the proposed pipeline that would avoid or
minimize adverse effects. It is not reasonable to reject water conservation alternatives because
they do not provide a “second source” of water.
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The BOR must consider a water conservation alternative such as the Local Waters Alternative
that would rely on local sources of water and could provide a predictable, stable, less
expensive, and incrementally implemented method for satisfying water needs.
 The BOR must expect water use for Washington County that is similar to the current reality
in, and achievements by, other southwest communities.
 The BOR must include all future water supplies from municipal and other sources and must
use reasonable assumptions—not 100 percent—for agricultural water conversions.
 Just because BOR, as the permitting agency, or the Washington County Water Conservation
District (WCWCD), as a water wholesaler, cannot require strict water conservation practices,
doesn’t mean that water conservation cannot be implemented by retail water providers to
dramatically reduce demand.
Topic 3: BOR artificially inflates Washington County’s need for water.
What the Draft EIS says or doesn’t say:
 BOR bases its purpose and need on unsupported assumptions, including:
 BOR introduced an arbitrary 15-year “reserve buffer” requirement that calculated water
demand for 2060 but calculated for a population in 2075.
 BOR does not provide evidence for projected “system loss” of 15.4%.
 BOR does not reconcile their assumptions about Washington County’s future water demand
per capita to other areas in the southwestern United States where less water is used.
 BOR does not fairly consider future technology—for example, new alternatives to reverse
osmosis—which might extend our available local water.
Why this is a problem:
Many southwest communities have proven that increasing population does not necessarily
require increasing water demand, so BOR should not assume that simple growth demands
more water.
 Colorado River water diversions by Nevada, Arizona, and California have been declining,
even as populations are increasing; even in St. George, increased population has used less
water per capita over the past five years without any severe water conservation efforts.
 WCWCD claims many millions of dollars were spent to reduce system losses, which they
may call “water conservation,” begging the question of why they still forecast a 15.4% loss.
 Use of the 15-year “reserve buffer” and continuing to use 15.4% “system loss” are
contrivances to justify the LPP.
 BOR has not considered new technologies that can save water or yield more water from
existing sources.
Topic 4: Under state law, all Utahns would be responsible for $2 billion or more of public
debt if the Lake Powell Pipeline is constructed.
What the Draft EIS says or doesn’t say:
 BOR fails to analyze how a multi-billion-dollar project would affect citizens throughout the
state, and the Washington County families and businesses who must eventually repay the
state.
 BOR expects the costs of the pipeline, including interest, would be financed by the state and
repaid by Washington County residents. The financed costs are estimated at $1.590-1.643
billion, which is equal to a debt burden in Washington County of $8,700 per person if built-in
2020, $6,450-6,670 per person if built-in 2030 (lower in 2030 due to larger population).
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BOR’s socioeconomic analysis covers only four counties (Washington, Kane, Coconino, and
Mohave), ignoring how this project would affect Utah’s bonding limit.
 BOR does not analyze the effects of different terms of financing, nor does it take into
consideration recent events such as an economic recession resulting from the 2020 novel
coronavirus pandemic.
 BOR doesn’t acknowledge that education, social services, health care services, and public
employment are already facing many challenges competing for funding, making paying for
the LPP an even more significant burden for residents.
Why this is a problem:
 The terms of financing have not been determined yet, so it’s difficult to assess the actual
burden on the residents and the state.
 The State of Utah’s audit 2019 found that the LPP’s financing terms in the 2006 LPP
Development Act are vague, making the Lake Powell project’s financial viability
questionable for the state and residents.
 Already in 2020, the state has held five special sessions to address Utah’s expected budget
shortfall due to COVID-19 pandemic costs and decreasing tax revenue.
 The LPP would be a Utah project that will encumber state bonding capacity for decades,
which means less funding for state needs such as education, highways, and public health.
 The lack of transparency on costs is troubling for a public project of this size, especially
considering how long this issue has been studied.
 Lower than projected population growth would increase the debt burden per person and could
make the project unaffordable for residents.
 A 2019 Utah legislative audit found that Washington County’s ability to pay relies on growth,
but low population growth caused by high repayment costs for LPP could make the project
unaffordable.
Commenting guidance:
 The DEIS is deficient because it doesn’t determine whether the LPP project is financially
feasible for WCWCD.
 The BOR doesn’t address the adverse economic effects of paying for the LPP on residents
and businesses.
 The BOR doesn’t address the economic impact on residents and businesses, especially lowincome residents in Washington County who are faced with a quadrupling of water rates,
doubling of impact fees, and property taxes going to WCWCD increasing by more than 50
percent.
 BOR must disclose all of the actual costs of the pipeline, including the financing costs.
Topic 5: The LPP water right appears to violate 1922 Colorado River Compact.
What the Draft EIS says or doesn’t say:
 BOR does not disclose that the UDWRe has not secured the consent of the other Colorado
River Basin states or the Congress to transfer water from the Upper Basin to the Lower Basin,
in violation of the Colorado River Compact.
 BOR does not disclose objections from the Arizona Department of Water Resources to the
transfer of water from Upper to Lower Basin.
Why this is a problem:
 The Lake Powell Pipeline would transfer water from the Upper Colorado River Basin (above
Lee Ferry, Arizona) for use in the Lower Basin (Virgin River watershed). As a state in the
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Upper Colorado River Basin, Utah must first secure approval from all of the other six
Colorado River states and the United States Congress.
 Securing approval from the other states could potentially and significantly slow the approval
process, especially in times of shortage.
 A 2017 letter to the Utah Division of Water Rights from the Arizona’s Department of Water
Resources notes that this transfer may violate the Colorado River Compact.
 BOR only notes—does not require—that Utah “is addressing this question”, and not seeking
approval from, the other Colorado River Basin states about such a transfer when, especially in
times of shortage, approval by other basin states is questionable.
 Utah must also seek approval from the U.S. Congress for interstate agreements related to the
Colorado River Compact.
 Utah has known about this issue for a very long time and has not taken the necessary steps to
resolve it.
Commenting guidance:
 Utah doesn’t have approval to move this LPP water right from the Upper Basin to the Lower
Basin. Consequently, before approving the LPP, Utah must secure the permission from the
other Colorado River states and the Congress to transfer water from the Upper Basin to use in
the Lower Basin, as required by the Colorado River Compact.
 The DEIS must include a requirement that Utah has secured the necessary permissions before
approving the Lake Powell Pipeline.
Personal Note/Experience:
 Does it disturb you because we would get this far in the LPP planning and approval process
after taxpayers paid over $36 million for these studies and Utah may not even have the legal
water right to use the water over the long term? Express your concern that the DEIS doesn’t
analyze the law of the river in this situation.
Topic 6: Utah has already allocated water rights to more than 100% of the physical
water within its Colorado River watershed, meaning senior (older) rights will likely
prevent use of the LPP water right during current and future droughts.
What the Draft EIS says or doesn’t say:
 BOR has left any and all determinations of water availability and water rights within Utah up
to the state.
Why this is a problem:
 Water rights have a priority date, and a senior water right has an earlier date of water use;
later dates of use constitute a more junior right.
 The LPP water right is junior in priority to the Northern Ute Tribe, Navajo and other tribal
rights, other federal reserved water rights not yet determined, water rights established before
1958, the Central Utah Project’s Bonneville Unit (as well as the Lower Basin states and
Mexico).
 The water right being used to supply the LPP doesn’t have high enough priority status to
guarantee the water will be available over the long term.
 As water supplies decline the competition for physical water will increase and result in
litigation and uncertainty for junior water rights holders such as the LPP because their junior
rights may not entitle them to use the water. This, combined with the uncertainty of future
water in the Colorado River due to climate change, makes relying on water rights from Lake
Powell very risky.

8368-5
Continued

8368-5 cont'd Colorado River Compact(s)

8368-6 Water Supply

8368-7 Native American Concerns

8368-8 Water Supply

8368-6

8368-7

8368-8

8368



BOR owes it to the other states in the Colorado River Compact to ensure that Utah is not over
allocating its physical water and making it even more difficult for Utah to meet its Compact
obligation to supply water to the Lower Basin.
Commenting guidance:
 The BOR must require Utah to provide evidence that, after the LPP is in use, adequate water
will still be available to the Lower Basin in compliance with the Colorado River Compact.
 The BOR cannot ignore that the Northern Ute Tribe has senior water rights over the LPP—
unlike the states. BOR has had a critical role in protecting Native American water rights in the
Colorado River; these rights are senior to any Utah right and BOR must protect them but, by
approving the LPP, they would be undermining tribal rights.
Topic 7: A quagga mussel infestation would threaten the pipeline, local
reservoirs, municipal infrastructure, businesses, and homes, and reduce our water quality.
What the Draft EIS says or doesn’t say:
 BOR acknowledges that transferring water from Lake Powell to Sand Hollow Reservoir near
Hurricane, Utah, could introduce invasive aquatic organisms to the Virgin River basin and
municipal water supplies.
 BOR assures us that, should Sand Hollow Reservoir become infested with quagga mussels,
despite all the prevention and control measures outlined in Section 1.3 of Appendix C-12,
Aquatic Invasive Species, there are measures that could control any transfer to the Virgin
River (see Section 2.2.2 in Appendix C-12, Aquatic Invasive Species).
 BOR fails to adequately address the potential cost to eradicate quagga mussels in systems
operated by either WCWCD or municipalities, or in individual homes.
 BOR fails to analyze the effect and cost of chemicals used to eradicate quagga mussels, and
potential effects on the quality and safety of drinking water.
Why this is a problem:
 Quagga mussels have moved across our country to infest many water bodies; they can plug
even large-diameter water lines, resulting in treatment costs of millions of dollars.
 Quagga mussels are a non-native nuisance species that cause severe economic and ecological
damage. Since 2012, thousands of adult quagga mussels have been found in Lake Powell
attached to canyon walls, the Glen Canyon Dam, boats, and other underwater structures.
 The UDWRe’s “November 2015 Draft Study Report 2 Aquatic Resources” noted “[Quagga
mussels] have demonstrated the potential to both damage ecosystems and to require
significant and costly, but often fruitless, investment to manage and control their effects on
structures and equipment in the water supply industry.”
 In 2016, the National Park Service (NPS) expressed concerns to the Utah Department of
Water Resources (UDWRe) about transferring water from Lake Powell to Sand Hollow. Utah
Water Development Commission members also voiced concerns about the spread of quagga
mussels to municipal and industrial water systems.
 BOR proposes a chemical room in every pump station, but UDWRe acknowledges that it
“may not be possible to absolutely manage this potential problem to any practical extent…”
 Treating quagga mussels poses water quality concerns because the treatment used creates
Trihalomethanes (THM’s) when chlorine reacts with organic matter in water.
 Studies show mussels are expensive to treat, and no treatment thus far has been foolproof
because the filters cannot filter out the very early microscopic life stage.
Commenting guidance
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The BOR failed to analyze the effect and cost of chemicals used to eradicate quagga mussels,
potential effects on the quality and safety of drinking water, and potential pollution of aquifer
storage beneath Sand Hollow Reservoir.
 The BOR must include in the DEIS the risks and implications if mitigation measures are not
successful since this will be the first major pipeline that will have to deal with the quagga
mussel.
 The BOR must analyze the effects on water quality from quagga mussel waste products (e.g.,
sulfites, sulfates, nitrogen, ammonia, etc.) and decomposition within the pipeline and their
ability to spread toxic algae.
 The BOR must evaluate the potential economic cost of treating quagga mussels in the
pipeline, reservoirs, municipal systems, businesses, and homes.
Topic 8: Federal lands are owned by all Americans and the EIS should look beyond
economics to protect public lands for future generations.
What the Draft EIS says or doesn’t say:
 On a list of 19 resources evaluated in the DEIS, both LPP route alternatives have cumulative
environmental effects; while a conservation alternative would have little or no effect.
 The building of the LPP would require extensive excavation of soils and would be more than
was used in cement to build Hoover Dam.
 BOR found that areas of Mojave desert tortoise habitat would be affected by building the
LPP.
Why this is a problem:
 The National Environmental Policy Act (NEPA) was intended to move agencies such as BOR
to prefer alternatives that minimize damage to the natural and human environment; however,
the BOR’s preferred alternative is the most damaging alternative.
 LPP construction adds to the industrialization of US 89, which is a scenic corridor in the
Grand Staircase Escalante National Monument (GSENM). The GSENM boundary was
illegally reduced by the Trump administration to allow fewer restrictions to building the LPP.
 LPP would include six hydroelectric plants and five pump stations with power lines, high
steel power poles connecting them to existing power grids, parking lots, substations, lights,
new access paved roads, regulating tanks and reservoirs, manholes, air release values, vacuum
relief values, blow off valves, fencing, buried forebay tanks, buried surge tanks, pipeline
inspection gauge (pig) retrievals used to clean the pipe, and surface overflow detention basins,
all of which require weekly maintenance.
 LPP infrastructure would scar the scenic beauty of desert landscapes, disturb wildlife, and
expose archeological and cultural sites along its route.
 LPP facilities would be visible from US Highway 89 and other highways along vast, scenic
areas, compromising viewscapes for untold thousands of visitors, and affecting tourism.
 Habitat for the threatened Mojave desert tortoise is already under stress due to development
pressures; LPP construction activities would add additional stress.
 These lands draw American tourists from around the country and provide valued outdoor
recreation opportunities and would be permanently scarred by LPP’s infrastructure.
 The scenic beauty of our public lands in Washington and Kane counties is world-renowned
and drives our economies, providing thousands of jobs in hospitality and tourism. Visitors
driving to different National Parks and the Grand Staircase Escalante National Monument
would be adversely affected by the visible scars from building the LPP and the infrastructure
to support it.
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Scars from the LPP would harm scenic beauty important to Utah’s economy which is
transitioning to tourism and outdoor recreation, an industry that provides 110,000 direct jobs
and $3.9 billion in wages in the state of Utah in 2017.
Commenting guidance
 The BOR’s plan to mitigate impacts to Mojave desert tortoises is insufficient to meet the need
of protecting these threatened animals.
 The DEIS (page 99) only considers impacts within one mile of the pipeline, which is
insufficient as it omits completely the impact of the necessary infrastructure that has to be
built to support the pipeline.
 The BOR failed to consider the value of pristine land lost and scarred for future generations.
 The BOR must assess economic effects of lost scenic values on tourism and major events in
the region.
 The BOR omits the effects of greenhouse gas emissions resulting from LPP cement.
Topic 9: BOR uses a concept called “benefits transfer” to justify the entire cost of the LPP.
What the Draft EIS says or doesn’t say:
 BOR invokes a questionable “benefits transfer” economic analysis method to calculate
“Water Supply Reliability Benefits” that would supposedly accrue to Washington County if
the LPP is built.
 BOR uses 100 years to estimate the present value of these water supply reliability benefits
and calculates a “Best” current value of $1.879 billion (oddly close to the estimated total cost
of the project), and based on projected growth at 2.516% per year for 55 years and then
reduced by 50% for the remainder of the 100 years.
Why this is a problem:
 The DEIS provides an estimate of benefit due to water reliability of $1.879 billion (table 3.28, page 241). But, it doesn’t give any analysis of the reliability of the project. It assumes it is
100% reliable, and it is not. We suspect, at times, there be limited to lower or no yield at all.
 BOR grasps for a “benefits transfer” economic method to find ways to justify the cost of the
LPP—in terms of benefits from avoiding a shortage—choosing values on the high end of
their range of values, equal to $300 per household and $1,800 per commercial establishment.
But this assumes benefits in water security based on an economic analysis from other areas
that BOR fails to confirm.
 Using a present value period of 100 years is excessive, especially given the trends for how
climate change may affect Colorado River flows.
Commenting guidance:
 BOR should not rely on very hypothetical models with unfounded assumptions, such as
“benefits transfer” of water security, to quantify LPP benefits.
 A full cost/benefit study should be explicitly done for Washington County and invite input
from a third party and objective economists.
 If BOR insists on using a “benefits transfer” method and expects residents to accept it, they
must reveal the base study case and the details behind that study.


8368-15 Impact Analysis Methodology
8368-14
8368-15

8368-16

8368-17
8368-18

8368-16 Visual Resources

8368-17 Impact Analysis Methodology

8368-18 Impact Analysis Methodology

8368-19 Climate Change - Hydrology

8368-20 Impact Analysis Methodology

8368-19

8368-20

8369
8369-1 Other
From:
Sent:
To:
Subject:

Sales59@uvisp.com on behalf of kevin@vicsteelpipe.com
Monday, September 7, 2020 4:18 AM
LPP, BOR-sha-PRO
[EXTERNAL] please let us do something for you

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Sir or Madam,
Hope you are doing well.
This is Kevin again. And we would like to introduce one of our products--Super Austenitic
stainless steel pipe.
Please check it as follows:
Super Austenitic Stainless Steel:
Standard--ASTM A312, ASTM A269, ASTM B673, ASTM B674, ASTM B677, ASTM
B675, ASTM B676, ASTM B690
Grade--N08904(904L), N08367(6Mo), S31254(6Mo), S30432, S31042
Avaliable Sizes--Out Diameter: 10.3-880mm, Wall Thickness: 0.5-50mm, Length: 2-12m.
Surface Treatment--Surface color bleaching treatment, The mirror bright surface
treatment, Surface coloring treatment.
We think some of the pipes can be used in your business. And if you are interested in our
products, please contact me any time.
Best regards,

Kevin Chen
Sales Rep
Export Department
Union Victory (HK) Industry Co.
P: 0086-17697154766 (WhatsApp/Skype/Wechat)
A: Unit 01, 802/F Lunan District, Tangshan, Hebei, China
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From:
Sent:
To:
Subject:

Sandy Katz <sandy_katz@hotmail.com>
Friday, September 4, 2020 9:04 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I am writing today to voice my opposition to the construction of the Lake Powell Pipeline. The
reasons are many that cause me to conclude that building the LPP would the very LAST resort
solution to a water problem in Washington County at this time, and anytime in the future. Water
conservation is key and yet the Bureau of Reclamation has not done due diligence in exploring
all reasonable alternatives to building the LPP and has arbitrarily dropped consideration of a
viable, reasonable water conservation alternative.
Washington County's excessive use of water is the first area that should be focused on and
remedied. The county uses 302 GPCD (2015) which far exceeds hotter and dryer cities in the
southwest such as Tucson and Phoenix. While it took 20 years to reduce water consumption by
30%, the expectation that it would take another 25 years to reduce consumption only another
20% seems somewhat mis-leading and based on mis-information. Water conservation
alternatives, which have been very successful in other western cities, could be implemented
incrementally at lower cost and with greater reliability, obviating the need for the LPP
altogether. The Bureau of Reclamation must expect water use for Washington County that is
similar to the current reality in, and achievements by, other southwest communities. Water
conservation has been shown by these other communities to be much less expensive and less
risky than investing in water transfers from remote basins and sources.
It would be extremely short-sighted to not implement water conservation efforts regardless of
finding a new water source for the county, if that should even be required once conservation
efforts are in place. Conservation should always be in the forefront of any conversation
regarding the needs of water for any community, but especially for a community in the desert
southwest. In my own yard, I do not keep a lawn. Instead, I have made an effort to grow either
low water-use plants or vegetables and a few fruit trees. I have had rain gutters installed on my
house and am in the process of setting up rain barrels to help water the vegetable garden and fruit
trees during periods of drought like we are currently experiencing.
Thank you for your consideration on this topic. I'm sure this isn't the first time water
conservation, as a means to solving the water needs issue, has been mentioned during the LPP
discussion since its inception. Please listen carefully and with utmost consideration to the
comments which you have solicited. And bear in mind, this is just one of many reasons why I am
opposed to the construction of the LPP.
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Thank you.
Sandra J Katz
Kanab, UT (resident since 2005)

8372
8372-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Sarah Stewart <sarahbstewart@yahoo.com>
Saturday, September 5, 2020 1:53 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

My family and I love the Lake Powell area dn the wildlife and outdoor activities in the area. We
want the area kept safe and the water kept safe so that we can visit and enjoy the area and so can
our children and grandchildren and generations of people to come. Our concerns with the
Pipeline are listed below and we want to make sure that any pipeline is thoroughly
environmentally vetted.. Please take our concerns seriously and thank you for your careful
attention to below.
 BOR introduced an arbitrary new “requirement” that Washington County must have a
“second source” of water and made this a critical “purpose and need” for the LPP. Water
conservation alternatives were summarily rejected based on this assertion.
 BOR arbitrarily dropped consideration of a viable, reasonable water conservation alternative.
 BOR artificially inflated Washington County’s need for water.
 Under state law, all Utahns would be responsible for $2 billion or more of public debt if the
LPP is constructed.
 The LPP water right violates the 1922 Colorado River Compact.
 Utah has already allocated water rights to more than 100% of the physical water within its
Colorado River watershed, meaning senior (older) rights will likely prevent use of the LPP
water right during current and future droughts.

The quagga mussel infestation in Lake Powell would threaten the LPP and our local
reservoirs, municipal infrastructure, businesses, and homes, and reduce our water quality.
 The LPP will inflict tremendous environmental damage. Federal lands are owned by all
Americans and the BOR should look beyond economics to protect public lands for future
generations.

BOR uses a questionable technique called “benefits transfer” to justify the entire cost of the
LPP.
Sincerely, The Stewart Family, Gardiner, Montana, 59030
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From:
Sent:
To:
Subject:

Sandra Webb <sbwebb44@gmail.com>
Friday, September 4, 2020 1:15 PM
LPP, BOR-sha-PRO
[EXTERNAL] LakePowellPipeline

8373-2 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

In my estimation the LPP is a wasteful project. First of all, the waterline at Lake Powell has
continually dropped & it will continue in the future due to global warming. Next the project will
be very costly. Next there are many alternative solutions to assist UT in conservation. People in
SW UT have already become more aware & that knowledge can be extended by more
government encouragement of xeriscape landscaping, less water usage, curtailing of water
features to name a few. I am sure brighter minds than mine can think of many more alternatives.
Thank you for your attention.
Sincerely,
Sandra Webb
Washington, UT 84780
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From:
Sent:
To:
Subject:

Scott Trieshmann <scotttrieshmann@hotmail.com>
Monday, September 7, 2020 11:51 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8374-2 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear bureau of reclamation,
I am writing to show my opposition to the proposed lake powell pipeline. I find the draft environmental
impact statement inadequate and flawed. The BOR did not evaluate the reasonable alternatives,
address public concerns raised in scoping, and did not adequately address environmental and economic
impacts for the people of Utah and the whole world.
As a part time resident of wayne county, Utah, I have seen first hand the benefit of tourism to the small
towns of southern Utah. People travel from all over the world to experience the clean, wide open
spaces southern Utah has to offer. These qualities are part of our national heritage. The lake powell
pipeline would threaten the qualities and thus threaten the livelihoods of many people in these
communities. All for a “quick”fix solution to a very complex issue.
It is imperative in these modern times to explore much simpler, and more effective water conservation
efforts. There is no reason the boom town of st. George needs to have grassy lawns. Massive
development projects like the proposed pipeline are ultimately another expression of a flawed boom
and bust mentality that needs to be put to rest.
In my opinion, a more sustainable approach is to limit development, not to increase development to
supply water to increased development.
Thanks for your consideration,
Scott trieshmann
scotttrieshmann@hotmail.com
Teasdale, utah

Sent from Mail for Windows 10
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From:
Sent:
To:
Subject:

Steve Johnson <sejohnson210@gmail.com>
Monday, September 7, 2020 4:51 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8375-2 Public Health and Safety

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:


Topic 7 : The quagga mussel infestation in Lake Powell would threaten the LPP and our local
reservoirs, municipal infrastructure, businesses, and homes, and reduce our water
quality. BOR fails to adequately address the potential cost to eradicate quagga mussels in
systems operated by either WCWCD or municipalities, or in individual homes. In 2016, the
National Park Service (NPS) expressed concerns to the Utah Department of Water Resources
(UDWRe) about transferring water from Lake Powell to Sand Hollow. Utah Water
Development Commission members also voiced concerns about the spread of quagga mussels
to municipal and industrial water systems. BOR proposes a chemical room in every pump
station, but UDWRe acknowledges that it “may not be possible to absolutely manage this
potential problem to any practical extent…”. So, treating quagga mussels poses water quality
concerns because the treatment used creates Trihalomethanes (THM’s) when chlorine reacts
with organic matter in water. The BOR failed to analyze the effect and cost of chemicals
used to eradicate quagga mussels, potential effects on the quality and safety of drinking water,
and potential pollution of aquifer storage beneath Sand Hollow Reservoir. The BOR must
include in the DEIS the risks and implications if mitigation measures are not successful since
this will be the first major pipeline that will have to deal with the quagga mussel. The BOR
must analyze the effects on water quality from quagga mussel waste products (e.g., sulfites,
sulfates, nitrogen, ammonia, etc.) and decomposition within the pipeline and their ability to
spread toxic algae.The BOR must evaluate the potential economic cost of treating quagga
mussels in the pipeline, reservoirs, municipal systems, businesses, and
homes.
I have boated Lake Powell for 35 years and
could not comprehend how quickly the quagga mussel spread throughout the giant reservoir
and how tough the organism is. My quality recreation experience has diminished because of
the extra time and expense required to use the lake. Multiply this impact by the tens of
thousands of boaters who use Lake Powell or other bodies of water in Utah annually . It is
like the COVID-19 virus in our water systems. We do not understand it or can control it. To
learn that we are this far in the LPP planning process and the state has no real plan to ensure
that the LPP will not bring the quagga mussel to Washington County water supplies and
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facilities is beyond ignorance but criminal negligence. I do not see that my concerns are
addressed in the DEIS.
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From:
Sent:
To:
Subject:

Gretchen Semerad <semerad7@yahoo.com>
Monday, September 7, 2020 6:07 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline DEIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation (BOR),

The Lake Powell Pipeline Draft Environmental Impact Statement (DEIS) is inadequate because
BOR did not include a viable, reasonable water conservation alternative. The DEIS includes
analysis for only two pipline construction alternatives (and the no action alternative). It should
also evaluate a reasonable alternative to the proposed pipeline that would avoid or minimize the
adverse effects from the pipeline. It is not reasonable to reject water conservation alternatives
because they do not provide a “second source of water.” The BOR must consider a water
conservation alternative, such as the Local Waters Alternative, that would rely on local water
sources to provide a predictable, stable, less expensive method for satisfying water needs.

It is a reasonable assumption that Washington County should be able to achieve water use
standards that are currently achieved in other southwest communities. The county’s excessive
water use (302 gallons per capita per day in 2015) is more than twice that of Phoenix. By
reducing demand 1% each year, we could eliminate the need for the 86,000 acre-feet of
additional water by 2060.

The BOR must include all future water supplies from municipal and other sources and
must use reasonable assumptions (not 100%) for agricultural water conversions. Even
though BOR as the permitting agency, or the Washington County Water Conservation District
as a water wholesaler, cannot require strict water conservation practices, water conservation can
still be implemented by retail water providers to dramatically reduce demand.

As a strong supporter of water conservation living in a dry area and as someone who has
xeriscaped in portions of my yard and is careful with water use, I am disturbed that BOR would
consider approving a multi-billion dollar pipeline when Washington County has one of the
highest rates of water use in the country. In addition, the DEIS fails to analyze how this
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expensive project would affect citizens throughout the state, including myself, a native Utahn
and state taxpayer.

Thank you,
Gretchen DuBois
Salt Lake City, Utah
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From: Susan Goldsmith <sgoldsmith25@cox.net>
Sent: Friday, September 4, 2020 5:46 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Draft EIS for Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Bureau of Reclamation,
It appears to me that the Draft EIS for the Lake Powell Pipeline is very inadequate and in need of
serious revisions.
Where is a discussion of alternative water conservation methods?
It appears that the pipeline violates the Colorado River Compact. Where is the discussion of that?
What’s the justification for inflating Washington County’s water demand? How is it that the entire state
will be responsible for the public debt incurred?
The discussion of quagga mussel damage and mitigation does not address the costs, the risk that the
mussels will move anyway, the risk that the mussels will invade everything from the pipeline to
municipal water systems to homes.
All together, this draft EIS MUST be sent back for more work.
Thank you for considering this request.
Susan Goldsmith
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From:
Sent:
To:
Subject:

Jack Skalicky <skalicky@biochem.utah.edu>
Monday, September 7, 2020 4:07 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Public Comment

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

(1) Washington County could easily satisfy future population growth with existing water
supplies available today (the table below shows several southwest cities that are already doing
this) — why can’t Washington County?



A bold water conservation plan for Washington County is ALL that is needed - period.
Statistics of representative Southwest communities that are ALREADY accomplishing
this.
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(2) The Lake Powell Pipeline diversion of the Colorado River is an unreliable water source
for Washington County in our climate change world — period. Just look at the graph
below showing reality (1980 - 2020) and future predictions — this should immediately raise
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a red flag about this water plan.
In 2000, Lake Powell and Lake Mead were at 94% capacity but in 2020 the reservoirs are
at roughly 50% combined capacity according to the Bureau of Reclamation. Lake Mead is
currently at 40% capacity, which has forced Nevada and Arizona to reduce their use of
Colorado River water under the new Drought Contingency Plan. Yet the Provo Office
ignored climate change in this myopic proposal.

Historic Lake Powell Elevation Compared to BOR Predictions
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The graph above shows the Bureau’s high and low climate change water flow predictions (red
and blue lines) compared to what has been observed at Lake Powell since they published their
2012 study. The Bureau underestimated how much lower the river would be, as can be seen in
2020.
3. Back to a water conservation plan — as water becomes more expensive, water use will
fall — period.
4. Again water conservation.
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This is the most compelling piece of data in this comment. Water conservation — not a
pipeline.

Average Per Capita Municipal Water Use
350

300

250
>,
t\1

u
t\1
.+=

Q.

200

t\1
()
I..

Q)

Q.
(/)

[

150

0
(U
CJ

100

50

0

Washington Kane Councy Las Vegas
Councy

Denver U.S. Average Los Angeles

Tucson

Phoenix

8378

If Washington County lowered their water use, as other communities in arid states across the
American Southwest have done, they would have plenty of water for future population growth.

These comments are common sense and based upon the above data and graphics. This
proposal is irresponsible based on the facts and unfair to the public taxpayer.
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From:
Sent:
To:
Subject:

Philip Ratcliff <skazz999W@hotmail.com>
Sunday, September 6, 2020 1:43 AM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I wish to submit the following comments on the above subject:
















On a list of 19 resources evaluated in the DEIS, both Lake Powell Pipeline (LPP)
route alternatives have cumulative environmental effects; while a conservation
alternative would have little or no effect.
The building of the LPP would require extensive excavation of soils and would be
more than was used in cement to build Hoover Dam.
BOR found that areas of Mojave desert tortoise habitat would be affected by building
the LPP.
----------------The National Environmental Policy Act (NEPA) was intended to move agencies such
as BOR to prefer alternatives that minimize damage to the natural and human
environment; however, the BOR’s preferred alternative is the most damaging
alternative.
LPP construction adds to the industrialization of US 89, which is a scenic corridor in
the Grand Staircase Escalante National Monument (GSENM). The GSENM
boundary was illegally reduced by the Trump administration to allow fewer
restrictions to building the LPP.
LPP would include six hydroelectric plants and five pump stations with power lines,
high steel power poles connecting them to existing power grids, parking lots,
substations, lights, new access paved roads, regulating tanks and reservoirs,
manholes, air release values, vacuum relief values, blow off valves, fencing, buried
forebay tanks, buried surge tanks, pipeline inspection gauge (pig) retrievals used to
clean the pipe, and surface overflow detention basins, all of which require weekly
maintenance.
LPP infrastructure would scar the scenic beauty of desert landscapes, disturb wildlife,
and expose archeological and cultural sites along its route.
LPP facilities would be visible from US Highway 89 and other highways along vast,
scenic areas, compromising viewscapes for untold thousands of visitors, and
affecting tourism.
Habitat for the threatened Mojave desert tortoise is already under stress due to
development pressures; LPP construction activities would add additional stress.
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These lands draw American tourists from around the country and provide valued
outdoor recreation opportunities and would be permanently scarred by LPP’s
infrastructure.
The scenic beauty of our public lands in Washington and Kane counties is worldrenowned and drives our economies, providing thousands of jobs in hospitality and
tourism. Visitors driving to different National Parks and the Grand Staircase
Escalante National Monument would be adversely affected by the visible scars from
building the LPP and the infrastructure to support it.
Scars from the LPP would harm scenic beauty important to Utah’s economy which is
transitioning to tourism and outdoor recreation, an industry that provides 110,000
direct jobs and $3.9 billion in wages in the state of Utah in 2017.
Philip Ratcliff
Salem Oregon

Sent from --Mail for Windows 10
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From:
Sent:
To:
Subject:

Sandra Zelasko <slzphoto@sbcglobal.net>
Friday, September 4, 2020 4:10 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
Where is your common sense? What do you not understand? There is NO
MORE WATER FOR GROWTH!
BOR arbitrarily asserts that a “second source” of water, beyond an entire Virgin
River watershed, is necessary for water security, and thus, conservation
alternatives are rejected out of hand. BOR justifies the need for a second source
based on forecasts of reduced flows in the Virgin River, ignoring similar
reductions to the Colorado River. Indeed, Colorado River water users already
face shortages. BOR analyzes impacts of LPP on Lake Powell, but never
analyzes the reverse, whether Lake Powell can reliably provide water for the
LPP. In many years the project will almost certainly be limited to low or no yield
at all.

DON'T CATER TO DEVELOPMENT BUT INSTEAD DO
THE RIGHT THING FOR THE ENVIRONMENT AND
LEAVE LAKE POWELL WATER ALONE!
Sandy Zelasko
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From:
Sent:
To:
Subject:

ssticha@scinternet.net
Friday, September 4, 2020 7:17 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Comment

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I used to work in St George and on numerous occasions you can see water just flowing freely down the
curbs and gutters of downtown St. George streets. Washington County is a water waster and needs to
learn and practice better conservation measures like we do here in the Arizona desert. I strongly oppose
this wasteful (money and water) pipeline project and support implementing stronger conservation
measures. It doesn't make much sense to provide more water to a county that will just waste it. Thank
you. Scott Sticha 5900 E Hunter Creek Ct Hereford, AZ 85615
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From:
Sent:
To:
Cc:
Subject:

Martha Ham <stop.lpp@conserveswu.org>
Friday, September 4, 2020 2:56 PM
Jean Lown
LPP, BOR-sha-PRO
[EXTERNAL] Re: Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hi Jean,
I knew you wouldn't miss a beat! Thanks for sending along a
copy of your fabulous comment.
Best,
Martha Ham
CSU Community Outreach Coordinator
Volunteer
On Thu, Sep 3, 2020 at 8:59 PM Jean Lown <jean.lown@usu.edu> wrote:
Dear Bureau of Reclamation:
Comment on the Lake Powell Pipeline Draft Environmental Impact Statement
Dear Bureau of Reclamation:
As a resident of St. George and a Utah taxpayer, I am strongly opposed to the proposed Lake
Powell Pipeline (LPP).
Topic 1: BOR introduced an arbitrary new “requirement” that Washington County must
have a “second source” of water.
Why did the Bureau of reclamation suddenly decide that the entire Virgin River watershed was
not sufficient to meet the needs of Washington County? Water conservation is a viable and
much more affordable alternative to the multi-billion dollar LPP. Washington county is filled
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with homes with green Kentucky Bluegrass lawns which are totally unsuitable to a desert
environment. Cities like Albuquerque, Phoenix, Tucson, and San Diego use far less water per
household because they have chosen suitable landscaping rather than eastern U.S. green lawns.
We could easily adapt to much more appropriate landscaping that would use far less water and
be much less hassle than requiring extensive and expensive irrigation systems.
When requiring a second water source, the BOR ignores the well documented reductions in
Colorado River flows. Colorado River water users already face shortages and with
scientifically documented climate disruption, future droughts will be more severe resulting in
lower Colorado River flows. The Colorado River will not be able to sustain current flows to the
lower basin states even without the proposed withdrawals for the LPP. The BOR can build the
pipeline but can’t guarantee any water will be available to fill the pipe.
As I ride my bike around St. George and Santa Clara, I am shocked to see people watering their
lawns on Christmas day… yes, December 25! It is absurd to water one’s lawn in the winter
using a misting sprinkler system that evaporates half of the water. Conservation is so much
easier and less expensive! Yes, this comment is linked to Topic 2 but all the reasons for NOT
building the LPP are related.
Topic 2: BOR arbitrarily dropped consideration of a viable, reasonable water conservation
alternative.
As mentioned above, there is tremendous potential for water conservation in Washington
County. Why are developers still building homes with extensive grass lawns? We live in a
desert, not the eastern U.S. Las Vegas, Phoenix, Tucson, and other desert cities have
demonstrated the economic viability of paying homeowners to replace water-thirsty lawns with
suitable xeriscaping. It is sheer folly to ignore successful water conservation programs in other
southwest cities.
There are plenty of older homes and businesses (and likely buildings on the DSU campus) with
old water-thirsty toilets and showers. When I first started swimming at the St. George Aquatic
Center I was shocked at the copious amounts of water coming from the showerheads in the
women’s showers. There was no way to adjust the amount of water, only an adjustment for
temperature. I observed women standing for 15-20 minutes (the time it took me to shower,
change, dry my hair and leave) having lengthy conversations in the showers. When I contacted
the Washington County Water Conservancy District to suggest the need for water-saving
shower heads I was told: Sure! They could provide the water conserving shower heads. Lo and
behold the new shower heads were installed and I’m sure the showers use far less water. Such a
simple thing. Why had no one thought about this before? Obviously, water is far too cheap.
How many other pools, gyms, and school locker facilities have out-dated water-wasting shower
heads? This is just one example of the potential for water conservation!
Another factor encouraging profligate water use (beside the abundant green lawns and outdoor
fountains all over town) is the ultra low water rates. Other desert cities have progressive water
rates where a reasonable amount of water is very cheap (so everyone can afford necessary
water) and then increases progressively to higher rates as more water is used. So much of this
water is for outdoor landscaping, not for necessities of living. There is a home on Dixie Dr. just
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up the road and on the same side as Cottonwood Park that has an immense lawn (perhaps a
couple of football fields) that is watered throughout the winter. Maybe they are incredibly
wealthy and could afford whatever the price of water, but for most Washington county
residents, a reasonable progressive water rate would encourage conservation.
Again, a second water source beyond the Virgin river drainage is not needed; simple water
conservation and an appropriate progressive price structure is needed. The Colorado River is
NOT a reliable second source due to its over-allocation.
The Southern Nevada Water Authority SNWA website https://www.snwa.com/ shows how
committed they are to water conservation. There is SO MUCH more that the Washington
County water district could do to encourage conservation! “Trade in your grass for cash!”
“What is useless grass?” Our community could save 12 billion gallons of water a year by
getting rid of useless grass.
Topic 3: BOR artificially inflates Washington County’s need for water.
BOR does not reconcile their assumptions about Washington County’s future water demand per
capita to other areas in the southwestern United States where less water is used. As mentioned
above, desert cities such as Las Vegas, Tucson, Phoenix, and San Diego have encouraged water
conservation through progressive rates, incentives to replace grass with xeriscaping, and public
education. Washington County could learn a lot from other desert cities and use far less water.
Future homes should be landscaped with desert vegetation rather than Kentucky blue grass.
This should be a mandate for developers to provide water-saving landscaping. Yes, small areas
of grass are suitable but not the extensive lawns we see today. Who needs grass in their front
yard where no one is playing of relaxing?
Topic 4: Under state law, all Utahns would be responsible for $2 billion or more of public
debt if the Lake Powell Pipeline is constructed.
Wow! As a fiscal conservative in a fiscally responsible state it blows my mind that the state
legislature approved the LPP. Gradually Wasatch Front residents are being informed through
letters to the editor (and social media) of their responsibility to finance the folly of a green
desert in St. George. Sure, people want green golf courses, but the rest of the state sure doesn’t
want to subsidize green lawns in St. George.
It won’t take long for the word to get out of how fiscally irresponsible the LPP proposal is for
the rest of the state, let alone Washington County residents. The impact of bonding for this
project and the waste of state funds will be grist for politicians in the rest of the state. Once the
word gets out that all Utahns will be paying much higher taxes to subsidize Washington County,
the deal will be sealed. The LPP would be a millstone that will encumber state bonding capacity
for decades, which means less funding for as education, highways, and public health. Speaking
of public health, the state is expecting a large budget shortfall due to COVID-19 pandemic
costs and decreasing tax revenue. Even with a vaccine, the impacts of COVID-19 will be a drag
on the economy for years to come.
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As a university educator I am appalled at the low salaries for Utah K-12 teachers. As a family
economist I understand the value of the health insurance and retirement benefits as part of the
compensation package, but Utah has been losing teachers to other state and other employment
within Utah for many years. With the added stress and health risks of Covid-19, we will have an
even harder time attracting teachers to work in Utah. Adequately funding education is Utah is a
FAR higher priority for me than subsidizing green lawns and outdoor fountains in St. George.
Topic 5: The LPP water right appears to violate 1922 Colorado River Compact.
I know Dr. Jack Schmidt and many of the other water researchers at Utah State University.
Although this is not my area of expertise, I recognize and honor the work being done by Utah
scientists to address the problems of over-allocation of the Colorado River. Utah doesn’t have
approval of the lower basin states to move this LPP water right from the Upper Basin to the
Lower Basin. Before getting approval for the LPP, Utah must secure the permission from the
other Colorado River states and Congress to transfer water from the Upper Basin to use in the
Lower Basin, as required by the Colorado River Compact. It is beyond laughable to expect the
lower basin states to approve accepting less water when they are facing serious drought. I’ve
heard Pat Mulroy, the former director of the Southern Nevada Water Authority, speak. Talk
about a pit bull! There is NO WAY her successor or any other lower basin water director would
agree to giving up water to Utah for the LPP.
The Southern Nevada Water Authority SNWA website https://www.snwa.com/ shows how
committed they are to water conservation. There is SO MUCH more that the Washington
County water district could do to encourage conservation.
Topic 6: Utah has already allocated water rights to more than 100% of the physical water
within its Colorado River watershed, meaning senior (older) rights will likely prevent use of
the LPP water right during current and future droughts.
As I’ve acknowledged, there is plenty of overlap among the reasons why the proposed LPP is
absurd. As mentioned above the people responsible for ensuring the lower basin states get their
share of water (which they are used to using and totally averse to giving up) are like Pat
Mulroy. They were hired and retained because they are dedicated to ensuring sufficient water
so their customers can continue to use the amounts of water to which they have become
accustomed. There is no way they would be willing to allow Utah to claim its secondary water
right for the LPP. These people are very well paid and depend on keeping the water flowing to
keep their jobs. Further, the lower basin members of Congress have one goal in mind:
reelection. That means they would never approve diverting water from the Colorado River to
upper basin states. With severe drought expected to continue, it is delusional to expect any
support for the LPP from lower basin states. We would expect Utah Congress members to put
up a similar fight to protect water if the tables were turned.
Topic 7: A quagga mussel infestation would threaten the pipeline, local reservoirs, municipal
infrastructure, businesses, and homes, and reduce our water quality.
Every time I take my kayak to Idaho or Wyoming it must be inspected for mussels and I pay a
yearly fee for the privilege, so I am very well aware of the problem. Building a pipeline to bring
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mussels to Washington County would be foolhardy. The problem is real and there is no way to
prevent the mussels from clogging the pipeline. End of story.
Topic 8: Federal lands are owned by all Americans and the EIS should look beyond economics
to protect public lands for future generations.
There is no disputing that the LPP infrastructure would scar the scenic beauty of desert
landscapes, disturb wildlife, and expose archeological and cultural sites along its route. One of
the reasons we live in Washington County is for the natural beauty and access to outdoor
recreation.
The BOR’s plan to mitigate impacts to Mojave desert tortoises is insufficient to meet the need of
protecting these threatened animals. I had the delightful experience of seeing a granddaddy
ancient, huge, desert tortoise this spring. It is such a vulnerable animal. We humans are already
trespassing on their habitat to a great extent; we don’t need to disturb them further to the point
of extinction. Their habitat is threatened; the infrastructure for the pipeline will encroach on
desert tortoise habit and be an ugly mar of the magnificent views.
My husband and I ride a BMW 1200GS motorcycle. Our longest trip (so far) was to Cape
Breton Island, Nova Scotia Canada. While we saw some lovely scenery crossing the U.S. and in
the Maritime provinces, nothing compares with the pristine views along the pipeline route. The
scenery across southern Utah/N. Arizona along the pipeline corridor never fails to inspire awe,
even after multiple trips through this iconic landscape. I would hate to see it marred by the
pipeline and attendant infrastructure.
In addition, recognizing the climate disruption is the number one risk to our lifestyle and planet,
despite the current Covid pandemic, it is critical to acknowledge the effects of greenhouse gas
emissions resulting from LPP cement. I’m a member of the Citizens Climate Lobby, St. George
Chapter, and well aware of the damage of cement production to our precarious climate. The
amount of energy to be expended to build, maintain and run the pipeline is horrifying.
Topic 9: BOR uses a concept called “benefits transfer” to justify the entire cost of the LPP.
As family economist I have sufficient economics training and experience to recognize the shaky
economics rationale for the LPP. The DEIS provides an estimate of benefit due to water
reliability of $1.879 but, it doesn’t give any analysis of the reliability of the project. It assumes
it is 100% reliable, and it is not. With climate change, demand from the lower basin states, and
progressively lower levels in lake Powell, there is no guarantee that any water would flow
through the pipeline if it were built. The economic argument for the LPP is shaky at best and
ludicrous in reality.
Sincerely,
Jean M. Lown, Ph.D. (Emeritus, Utah State University)
435-760-2392
jean.lown@usu.edu
225 N. Country Lane
St. George, UT 84770

Respect science, respect nature, respect each other.
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--

Martha Ham
CSU Community Outreach Coordinator
Volunteer
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From:
Sent:
To:
Subject:

Tom Butine <tdbutine@hotmail.com>
Monday, September 7, 2020 6:06 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Mr. Baxter and BOR staff,
Thank you for the opportunity to submit comments on the LPP. It is both a duty and a privilege
as a citizen to participate in decisions concerning our country’s natural resources, even as it
seems our representatives and the political appointees to federal agencies are trying to limit that
participation.
My background has relevance to this subject. I am a retired aerospace systems engineer and
large-scale technical program manager, and a technical fellow of the Boeing Company. My
experience is in the architectural design, integration and analysis of large commercial aircraft
systems, with responsibility to certify their safety. I have a deep background in technical
analysis and modeling, and in the management of large teams charged with defining and
accomplishing complex goals and objectives. I have a personal interest in balancing economic
growth and environmental protection, have studied climate change and water resources, and have
for the past 7 years been the board president of Conserve Southwest Utah (CSU). I agree with
the comments submitted by CSU and by the LPP Coalition. I have engaged, or attempted to
engage, the local and state elected officials and water agency staffs concerning water supply,
demand and the LPP for many years. With few exceptions, elected representatives do not seem
open to questions or ideas that do not align with their preconceptions, even though many of them
have little factual basis for those preconceptions. I have personally studied and analyzed
information related to water supply and demand, the Colorado River, and the impact of climate
change, in the context of Utah in general and southwest Utah in particular, for many years.
The proposal to build the LPP is based on faults in our public infrastructure decision-making
process. It lacks the basic principles of program management: involving stakeholders, setting
goals, defining concepts to accomplish the goals, gathering information and analyzing it for factbased solutions, and planning and executing projects to implement those solutions. Instead,
elected officials, often with the best of intentions, see a problem or an opportunity, and form the
concept of the solution without adequate information and planning. They then charge their
professional staffs to make those solutions happen, rather than first charging them to verify the
goal and independently develop solution concepts. This is what has happened with the LPP.
Legislators saw a goal and an opportunity to capture as much of the Colorado River as possible
for Utah, and they came up with the solution (the LPP), without adequate data and analysis. It is
hard to fault the professional staff for following the direction set by their leadership.
Reclamation falls partially into this same trap. It is not Reclamation’s job to tell Utah they have
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undertaken a risky project. However, it is Reclamation’s job to wisely manage the Colorado
River, and the DEIS indicates a failure in this responsibility.
A few of the areas in which the DEIS fails:
Inadequate Alternatives Analysis
The alternatives analysis was constrained by a requirement that the solution must give
Washington County a reliable, high-volume second water source to support roughly 250
GPCD use by a population of over 500,000 people with a large reserve supply. This
requirement inappropriate from the perspective of both supply and demand. Reclamation is
abdicating its responsibility by not making that statement.

8384-2 Colorado River Compact(s)
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Inflated Demand Requirements
There is no reason why Washington County cannot achieve an M&I water use rate of 150
GPCD over the next 20 years, enabling it to sustain its projected growth with its local supply,
especially is re-use is employed. Water agencies have refused to address a comparative
analysis of water use throughout the Southwest in order to prove this point. I have done my
own comparison and have found that Washington County uses twice much water as
necessary for a thriving desert southwest community. The reason is largely that water is
priced so low that nobody cares how much they use, and they use far more than necessary on
inappropriate landscape irrigation. “Localscaping” is a foreign concept.
Personal experience exemplifies my claim:
I live in a 4000sf home on a .25-acre lot in St George that is localscaped with about
400 shrubs and 10 small trees, and I have a small pool. Summer irrigation uses 100
gallons per day and the pool uses 50 gallons per day. Our two-person home uses an
average of 80 GPCD on a yearly basis. I contend that our share of CII water should
not be more than our residential use, and in a well-managed community, less. Based
on those assumptions, our M&I use would be 160 GPCD. There is no reason our
county cannot get to that level of use.
With an estimated 100,000 AFY local supply, Washington County can support projected
growth into the distant future, if it were to appropriately manage its supply and demand.
See the references supplied in the DEIS comments submitted by the LPP Coalition and CSU
for details substantiating this conclusion.
Inadequate analysis of projected river flows and Utah's allocation
Reclamation is inadequately assessing the risk to the Compact States of inflated river
historical flows and climate impacts to those flows. Communities, like Washington County,
are betting their futures on these flows. It will be very difficult and expensive for the county
to grow with the expectation of using 250 GPCP and then discover it must go to 150 in a
short period of time. It is Reclamation’s responsibility to help avoid this risk.
The 1922 Colorado River Compact was based on the assumption that the river flowed at 18
MAFY. Scientists studying the river at the time warned that this assumption was invalid,
that historical flows were more like 14 MAFY. This has subsequently been scientifically
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verified to be more like 13.5. The Compact has been interpreted and renegotiated over the
past 100 years, leaving Utah a conditional 23% of the Upper Basin’s 6 MAFY, or 1.38
MAFY. Those who claim the LPP’s water is reliable are ignoring the conditions (detailed in
“Science be Dammed”, by Kuhn and Fleck, 2019):
a. The Upper Basin’s share is dependent upon the river’s flow. Climate change,
increasing temperatures and changing precipitation, is estimated to reduce the
natural river flow by 10-30% this century. Given current observations and
climate models’ typically under-estimated impacts, the 30% estimate seems
prudent. A recent study reinforces this assumption.
b. Mexico and Native American Tribes have senior rights, no matter how much
water is in the river. Assume it can be negotiated down to 1 MAFY.
c. System losses (mostly evaporation), at 3 MAFY with fully operating reservoirs,
will increase as temperatures increase, but decrease as reservoirs shrink.
Assume it’s only 1 MAFY.
d. Per the Compact, 7.5 MAFY must be released from Lake Powell to the Lower
Basin (yearly average). This will not be able to be supported at future river flow
rates.
What is Utah’s share, accounting for the condition? It’s simple arithmetic:

Natural river flow
Subtractions for the conditions
30% climate impact
Mexican and Tribal rights
system losses
Flow usable by the Compact states
Upper Basin allocation, assuming a 50-50 split with Lower Basin
Utah’s share (23% of the Upper Basin allocation)

13.5 MAFY
- 4.0
- 1.0
- 1.0
7.5
3.75
0.86 MAFY

Even this number contains significant risk.
How much of its share is Utah already using? Long ago the state legislature directed the
Division of Water Rights to issue Colorado River water rights to whomever asked. There are
currently over 38,000 of them (see table below). As understood from our water agencies, the
LPP’s right is #23,590 (41-3479), assigned in 1958. While senior rights are authorized to
deplete almost 2 MAFY, Utah’s water agencies estimate only about 1 MAFY is currently being
used. Obviously, both the allowed use and the current use are a lot more than Utah’s projected
future share described above. This means that many existing Utah water uses would have to be
cut in the future, in order to accommodate LPP. There is no process in place to do this.
From Utah’s Colorado River Water Right Diversion / Depletion Priorities, 6-3-09*
* Apparently the most recent version of water rights accountability by the DWRi.
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The DEIS doesn’t adequately address the risk of the LPP’s water right, which appears to be
based on a questionable high-spring run-off in the Uinta Mountains into Flaming Gorge. It also
doesn’t adequately address the transfer of water from the upper basin to the lower basin, as is
described in the 1/8/2020 letter from the Arizona Division of Water Resources to the Provo
Reclamation office.
Inadequate Environmental Impact Assessment
The impact of a large buried pipeline and associated pumping infrastructure on the sensitive and
threatened plant and animals along its route and on the cultural resources is not adequately
defined and assessed. See the analysis presented in the LPP Coalition and CSU comment
papers.
Conclusion
The DEIS fails to require a realistic purpose and need statement and to present an adequate risk
assessment and environmental impact, and fails to take them into account in stating a preferred
solution.

Tom Butine
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From:
Sent:
To:
Subject:

Theresa Holleran <teriholleran@Comcast.net>
Monday, September 7, 2020 8:38 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I am writing to express my concern about your Lake Powell Pipeline Draft Environmental
Impact Statement. In order to assess the correct use of this precious water source, you must
take every reasonable avenue to consider other sources of water, as well as the accurate need
for water if conservation is supported and encouraged.

What the Draft EIS says or doesn’t say:




















BOR declares every alternative must provide 86,000 AFY of water (from a “second
source” outside the Virgin River watershed), based on their assumptions of 2075
population of 594,660, 240 GPCD, and a “system loss” of 15.4%.
BOR’s calculations appear to be contrived to show that conservation is not economically
feasible; that any “conservation-only” alternative is too expensive.
The BOR writes, “The DEIS has been prepared in response to the Proposed [Lake Powell
Pipeline] Project and does not attempt to compel Washington County residents to modify,
change, or curtail their current culture, lifestyle or social expectations.” (DEIS page 15)
BOR unreasonably asserts that meeting a demand of 176 GPCD, as proposed in the Local
Waters Alternative, that relies only on the Virgin River watershed, would require
extensive xeriscaping, including converting existing homes, and 100% conversion of
agricultural water use to M&I use, which is not the case.
BOR lauds Washington County for reducing GPCD by 30 percent since 2000, but then
expects it will take until 2045 to achieve only modest further reductions (to 240 GPCD)
and expects no improvement thereafter.
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Why this is a problem:




















The county’s excessive water use—302 gallons per capita per day (GPCD)—is more than
twice that of Phoenix and nearly three times that of Tucson.
In 2015, Washington County used 302 GPCD; by reducing demand just 1% each year we
could eliminate the need for 86,000 acre-feet of additional water by 2060, even using
BOR’s population projections.
BOR failed to honestly explore reasonable alternatives such as those relying on water
conservation, which were requested by many people during scoping.
Water conservation alternatives could be implemented incrementally at lower cost and
with greater reliability, obviating the need for the LPP altogether; such water
conservation practices have been very successful in other western cities.
Water conservation has been shown by other communities (such as the Southern
Nevada Water Authority) to be much less expensive and less risky than investing in
water transfers from remote basins and sources.

I am a strong supporter of water conservation as an ethic for living in a dry, desert area.I
am currently making plans in my own Salt Lake yard to move to more xeriscaping. I
have already reduced the amount I water in my yard significantly by moving to more of
a drip system and decreasing the weekly amount of water in my yard. We all should be
doing this! I am also disturbed that the BOR would favor a multi-billion-dollar pipeline
when Washington County has among the highest rates of water use in the country!
I hope you will consider my comments and reevaluate the use of Lake Powell as a water
resource.

Sincerely,
Theresa Holleran
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Theresa Holleran LCSW
Mountain Lotus Counseling
Mountainlotuscounseling.com

This email and any files transmitted with it are confidential and are intended solely for the use of
the individual or entity to which they are addressed. This communication may contain material
protected by HIPAA legislation (45 CFR, Parts 160 & 164). If you are not the intended recipient or
the person responsible for delivering this email to the intended recipient, be advised that you have
received this email in error and that any use, dissemination, forwarding, printing or copying of this
email is strictly prohibited. If you have received this email in error, please notify the sender by
replying to this email and then delete the email from your computer.
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From:
Sent:
To:
Subject:

Toby <toby@tobycamera.com>
Saturday, September 5, 2020 7:23 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I have enjoyed boating on Lake Powel for the past 30 years.
I have watched the water levels drop off dramatically and am just amazed by how low the lake is
now.
There are so many beautiful places that are now high and dry.
Taking more water out of the lake is just irresponsible.
I have xeriscaped my entire yard and minimized my water consumption.
Water prices should be raised to include not only the infrastructure costs, but also
environmental impacts.
St. George would not need any additional water if they were to do the same.
Respectfully,
Toby Blauwasser
POB 463
Hygiene CO 80533
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From:
Sent:
To:
Subject:

Attachments:

Tom Butine <tom@conserveswu.org>
Monday, September 7, 2020 1:32 PM
LPP, BOR-sha-PRO
[EXTERNAL] Conserve Southwest Utah Comments on the
Draft Environmental Impact Statement for the Lake Powell
Pipeline project proposed bythe Utah Board of Water
Resources.
LPP DEIS Comments from Conserve Southwest Utah.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Mr. Baxter,
Conserve Southwest Utah (CSU) is a nonprofit environmental advocacy organization based in
Washington County, Utah. Our vision is that Southwest Utah grows in a manner that enables conservation
and restoration of its natural and cultural resources. Our mission is to advocate for conservation and
stewardship of our area’s natural and cultural resources and for implementation of the Smart Growth
policies that enable conservation for the benefit of present and future generations. Our membership
includes more than 2,000 individuals. Please accept and fully consider these comments on the Draft
Environmental Impact Statement (DEIS) for the Lake Powell Pipeline project (LPP) and the Arizona Strip
Field Office Draft Resource Management Plan (RMP) Amendment, attached to this email.
We could summarize our comments as: The LPP is unnecessary because, under any reasonable
water management program, Washington County should not need more water in the next four decades
than is now available in the Virgin River watershed. Even if we do, it’s highly unlikely that water will be
available from the Colorado River because of climate change and the over-allocation of the Colorado
River. By then, we will have much better uses for the money it would have taken to build the Lake Powell
Pipeline.
More formally, the proponents have not proven a need for more water. They have introduced,
without justification, arbitrary requirements that only a pipeline from Lake Powell can satisfy, and the
DEIS, in accepting these requirements without questioning their justification and ignoring the Council for
Environmental Quality’s regulations on analyzing reasonable alternatives even if the agency does not
have the authority to implement them, has rejected out of hand any alternative that relies primarily on
water conservation that would bring Washington County’s per capita demand to a more reasonable level,
similar to other, vibrant communities in the United States southwest.
The Bureau of Reclamation (BOR) has also failed to assess whether this project is ripe for EIS
analysis when, even under the assumptions in the DEIS, the proponents have not demonstrated a need for
water for many years or decades.

Thomas J. Butine
Board President, Conserve Southwest Utah
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SOUTHWEST UTAH

September 7, 2020
Mr. Rick Baxter, Program Manager
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Comments sent via email: lpp@usbr.gov
RE: Conserve Southwest Utah Comments on the Draft Environmental Impact Statement for the Lake
Powell Pipeline project proposed by the Utah Board of Water Resources.
Dear Mr. Baxter,
Conserve Southwest Utah (CSU) is a nonprofit environmental advocacy organization based in
Washington County, Utah. Our vision is that Southwest Utah grows in a manner that enables conservation
and restoration of its natural and cultural resources. Our mission is to advocate for conservation and
stewardship of our area’s natural and cultural resources and for implementation of the Smart Growth
policies that enable conservation for the benefit of present and future generations. Our membership
includes more than 2,000 individuals. Please accept and fully consider these comments on the Draft
Environmental Impact Statement (DEIS) for the Lake Powell Pipeline project (LPP) and the Arizona Strip
Field Office Draft Resource Management Plan (RMP) Amendment.
We could summarize our comments as: The LPP is unnecessary because, under any reasonable
water management program, Washington County should not need more water in the next four decades
than is now available in the Virgin River watershed. Even if we do, it’s highly unlikely that water will be
available from the Colorado River because of climate change and the over-allocation of the Colorado
River. By then, we will have much better uses for the money it would have taken to build the Lake Powell
Pipeline.
More formally, the proponents have not proven a need for more water. They have introduced,
without justification, arbitrary requirements that only a pipeline from Lake Powell can satisfy, and the
DEIS, in accepting these requirements without questioning their justification and ignoring the Council for
Environmental Quality’s regulations on analyzing reasonable alternatives even if the agency does not
have the authority to implement them, has rejected out of hand any alternative that relies primarily on
water conservation that would bring Washington County’s per capita demand to a more reasonable level,
similar to other, vibrant communities in the United States southwest.
The Bureau of Reclamation (BOR) has also failed to assess whether this project is ripe for EIS
analysis when, even under the assumptions in the DEIS, the proponents have not demonstrated a need for
water for many years or decades.

Thomas Butine
President
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1 Purpose and Need Arbitrary and Inadequate1
We find the purpose and need for the Lake Powell Pipeline project (LPP) to be contrived on
arbitrary requirements and unsubstantiated assumptions. These include outdated thinking about demand
for water, a new and arbitrary requirement for a “second source” of water, unreasonable “reserve buffer,”
and excessive “system loss” provisions, among other weaknesses and failures. We believe the DEIS
should be withdrawn and re-defined.

1.1 Decoupling Population Growth from Assumed Demand for Water
The assumption that population growth requires a proportional increase in water demand is an
antiquated notion. They are not directly connected in other places, so why begin with that assumption for
this DEIS? According to the DEIS: 2
“Despite the various conservation objectives listed in Chapter 5 of Appendix B,
Purpose and Need Report, population growth will increase total annual water
demand beyond the existing water supplies in Washington County.”
Put simply, southwest communities are consistently using less water even as populations grow. In
almost all municipal areas served with Colorado River water, water use is going down, not up, despite
population growth. A well-known expert recently remarked, “We have been getting it wrong for a
century.”3 Indeed, some cities are growing rapidly while using less water.4
Add to that fact, in 2017 the Kem C. Gardner Policy Institute projected Washington County’s
2060 population at 468,8305, which is 400,000 less than the 860,378 that was predicted in UDWRe’s
Water Needs Assessment to the Federal Energy Regulatory Commission (FERC), just six years earlier.6

1. On July 16, 2020, the Council on Environmental Quality issued a Final Rule amending its NEPA regulations,
found at 40 C.F.R. Parts 1500-1508. See Update to the Regulations Implementing the Procedural Provisions of the
National Environmental Policy Act, 85 Fed. Reg. 43304 (July 16, 2020) (“CEQ Final Rule”). While the CEQ Final
Rule, which becomes effective September 15, 2020, makes a number of revisions and clarifications to regulations
applicable to the LPP EIS process, it does not, nor can it, change the substantive statutory duties and obligations
required of Reclamation under NEPA. Furthermore, to the extent that the CEQ Final Rule “updates, modernizes, and
clarifies” CEQ’s NEPA regulations in a legally defensible manner, it does so consistently with the wealth of case
law and federal agency experience developed over the past fifty years, including the cases and guidance cited herein.
Reclamation has no legal obligation to apply the CEQ Final Rule, which is subject to considerable criticism and
potential challenge, to the LPP. To the extent it does, and interprets the CEQ Final Rule to alter longstanding
standards by which this Project has been assessed up to this late stage, after a decade of consideration in various
forms and production of a DEIS under existing regulatory standards, it could, in Conserve Southwest Utah’s
opinion, invite significant risk of judicial review on procedural grounds.
2. DEIS, Section 1.2 Statement of Purpose and Need, p. 8.
3. Kuhn, E. and J. Fleck, Science be Dammed, How Ignoring Inconvenient Science Drained the Colorado River,
University of Arizona Press, 2019, p. 215.
4. Fast Company, article April 25, 2011, at: https://www.fastcompany.com/1749643/the-big-thirst-nothings-quiteso-thirsty-as-a-las-vegas-golf-course.
5. Kem C. Gardner Policy Institute, “Utah's Long-term Demographic and Economic Projections”, July 1, 2017, at:
https://gardner.utah.edu/wp-content/uploads/Kem-C.-Gardner-County-Detail-Document.pdf.
6. UDWRe, Lake Powell Pipeline Project: Water Needs Assessment, 2016, at https://conserveswu.org/wpcontent/uploads/FERC-Water-Needs-ASSESSMENT-19-5-5-16.pdf.
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Of more local interest, according to René Fleming, St. George City Water and Energy
Conservation Coordinator, water use in St. George is not growing with population growth:7
“In 2010 water use reported on the annual reporting the state requires was about
27,000 acre-feet. In 2017 it was about 24,000 and population grew from roughly
over 70,000 to above 80,000 in the same time period.
She speculated that:
“Vegetative cover has decreased by about 16%. I have a power point slide with an
aerial view of a home in 1998 with a lot of grass and a similar sized lot and home in
2018 that is mostly xeriscaped.”
In fact, St. George City was using the same amount of water in 2019 as it did in 2010, even
though the population had grown from roughly over 70,000 to above 80,000 in the same period. The
public’s attitudes about need for vegetative cover—something that communities can influence—is
apparently a major reason. Therefore, LPP proponents’ claim that the demand for water will grow
significantly with population growth needs to be reevaluated.
Another example of a community experiencing growth but using less water is Las Vegas.8
“In the last 20 years, per capita water use in Las Vegas for all purposes has fallen
108 gallons a day, from 348 gallons per person a day to 240 gallons.
“You don’t accomplish that by turning off the water while you brush your teeth
(although that helps). You have to fundamentally change people’s approach and
attitude about water.
“In the last 10 years, Las Vegas has grown by 50 percent in population, but the
actual use of water hasn’t changed at all. The conservation has, in fact, enabled the
growth.”
The disconnect between growth and water use is also reflected in agriculture. Authors Eric Kuhn,
retired General Manager of the Colorado River Water Conservancy District, and John Fleck, director of
the University of New Mexico’s Water Resources Program, in their book, Science Be Dammed, wrote:9
“The widespread presumption that population growth means growing water demand
drives much of the politics of water planning in the Colorado River Basin. But it is
wrong. Simply put, we are consistently using less water. In almost all the municipal
areas served with Colorado River water, water use is going down, not up, despite
population growth. Water use in the basin’s major agricultural regions also is going
down, even as agricultural productivity continues to rise. This is not limited to the
Colorado River Basin. Such “decoupling” between water use, population, and
economies is common across the United States.”

7. Email from René Fleming, Manager of Energy And Water Customer Services, Water and Power Administration,
to Jane Whalen, dated September 24, 2019.
8. Fast Company, article April 25, 2011, at: https://www.fastcompany.com/1749643/the-big-thirst-nothings-quiteso-thirsty-as-a-las-vegas-golf-course.
9. Utah Public Radio interview with E. Kuhn and J. Fleck, authors of Science be Dammed, How ignoring
Inconvenient Science Drained the Colorado River, 2019, p. 215, at: https://www.upr.org/post/science-be-damnedwater-rights-and-scarcity-eric-kuhn-wednesdays-access-utah.
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Major water providers elsewhere are adjusting their practices. Author John Fleck, in an interview
with the Public Policy Institute of California10, responding to a question, “What are the main reasons
Californians are using less Colorado River water?”, described the California’s Metropolitan Water
District (MWD) experience:
“Prior to the early 2000s, MWD generally took the maximum it could from the
Colorado River, usually more than a million acre-feet per year. In recent decades, it
has substantially reduced its dependence on the Colorado, only taking a full supply
in years of State Water Project shortage. Water conservation has been an enormous
success in Southern California. There was a lot of progress in conservation during
the latest drought, and even after it ended. We’re seeing a lot more effective use of
water in the basin, with a growing emphasis on groundwater recharge, stormwater
capture, and reuse efforts.”

1.1.1 Washington County’s Wasteful Water Use11
It’s past time when our own Washington County Water Conservancy District (WCWCD) should
be rethinking its future needs. In a June 2018 press release,12 WCWCD revealed that our 303 gallons per
capita per day (GPCD) breaks down this way:
“The data reports that Washington County residents used 143 gallons per person
daily (also known as GPCD -- gallons per capita per day). Factoring in all potable
water use (second home, commercial, institutional and industrial), the total was
231 GPCD. Unlike most other cities and states, Utah reports secondary (untreated)
and reused water in its total GPCD numbers. Most of Washington County’s
secondary water (72 GPCD) is used to irrigate parks, cemeteries and golf courses.”
(emphasis added)
WCWCD estimated that 70 GPCD of the county’s culinary treated water use was applied to
residential landscaping. However, Dennis Strong, former director of the Utah Division of Water
Resources (UDWRe), said in a video that if people in southern Utah changed their landscaping, they
wouldn’t need the LPP.13
The state and WCWCD assert that mandating conservation would severely restrict outdoor
watering, which would impact the region’s economy, environment, quality of life, and tourism. CSU does
not see it that way nor, apparently, do other desert cities that have vibrant economies with tourism while
continuing to reduce their water demand through effective conservation, and which use less water now
than the state plans for our area in 2065.
Our current 303 GPCD can and should be reduced. There have been several comparisons
indicating that 175 GPCD has been achieved in several attractive, growing, popular, and economically
thriving communities. Although it can be difficult to compare water use from various places because they
may be measuring different things, there are comparisons available, one example of which comes from

10. Public Policy Institute of California, interview with John Fleck, author of Science be Dammed, How ignoring
Inconvenient Science Drained the Colorado River, March 2, 2020, at: https://www.ppic.org/blog/why-the-big-dropin-californias-colorado-river-water-use/.
11. M&I: Municipal and Industrial = Residential + Commercial + Institutional + Industrial, both culinary and
secondary; all human water use excluding agriculture (crops and stock), which is all secondary. Almost all
Washington County M&I use is metered; however secondary water is not.
12. WCWCD, Press Release, June 15, 2018, at: https://www.wcwcd.org/wp-content/uploads/2018/06/2015-WaterUse-Numbers.pdf.
13. Utah Rivers Council, video recording, at: https://m.youtube.com/watch?v=oY_KXDS6hbQ.
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USGS14 and is reproduced from a report by Peter Mayer, WaterDM,15 in graphical form in Figure 1. In a
comparison of residential water use in 2015, it shows Utah having one of the highest use rates in the
western United States.
Residential Water Use (2015)
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Figure 1. Comparison of residential water use in the United states, Utah, and other western states, reproduced from WaterDM
report. (Source: U.S. Geological Survey via MAP, mapazdashboard.arizona.edu.)

Although it requires assumptions to compare water use between places, it can and should be done
by Utah’s water agencies to "normalize" the comparison before making generalized comments inferring
that we are doing as well, conservation-wise. While normalizing this data doesn’t seem to be especially
onerous, neither the UDWRe nor the WCWCD has undertaken this task. This is a major point of
contention that must be resolved. Even the State of Utah’s own legislative auditors make comparisons.
They stated:16
“According to the U.S. Geologic Survey, Utah has the highest per capita water use in
the nation.”
And the U.S. Environmental Protection Agency (EPA) acknowledges that, like other western
states, Utah’s water usage is higher than most of the rest of the country:17
“The West also has some of the highest per capita residential water use in the nation.
Lack of rain and its residents’ landscaping preferences contribute to per capita water
use in the West that far exceeds the national average of 179 gallons per day.”

14. USGS, “Estimated Use of Water in the United States in 2015”, Circular 1441, Supersedes USGS Open-File
Report 2017–1131, at: https://pubs.usgs.gov/circ/1441/circ1441.pdf.
15. Mayer, P., WaterDM, “Expert opinion and analysis regarding water demands and statement of need for the Lake
Powell Pipeline Project DEIS”, September 4, 2020 (reproduced in Appendix C herein).
16. Office of the Legislative Auditor General, Audit Report No. 2015-01, "A Performance Audit of Projections of
Utah’s Water Needs," p. 28, at: https://olag.utah.gov/olag-doc/15_01rpt.pdf.
17. EPA, “Growing Toward More Efficient Water Use: Linking Development, Infrastructure, and Drinking Water
Policies”, Environmental Protection Agency, Publication 230-R-06-001 January 2006, p. 2, at:
https://www.epa.gov/sites/production/files/2014-01/documents/growing_water_use_efficiency.pdf.
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Moreover, water use has been declining in the United States in recent years, despite increasing
population, as shown in Figure 2, from a report by WaterDM18 (reproduced in Appendix C) and contrary
to the assertions in the DEIS. In 2015, average consumption in the United States was less than 140
GPCD, compared with more than 300 GPCD in Washington County. Table 1 shows comparisons of
communities by DeOreo et al. with Washington County’s per capita consumption—even as projected
decades hence—much higher than many other vibrant southwest communities. 19

US Public Supply Withdrawals and GPCD
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Figure 2. US Public Supply Withdrawals and GPCD, 1950 – 2015, reproduced from WaterDM report.

“To better understand the forecast GPCD values in the DEIS, these data were
compared against per capita use from cities that participated in the 2016 Residential
End Uses of Water Study. Per capita use was calculated for this study using the same
approach as the DEIS with water losses explicitly excluded, but all other uses
(residential, commercial, irrigation, etc.) included. The most “apples to apples”
comparison of gpcd is to compare potable GPCD, as presented in Table 1 (from a
report reproduced in Appendix C). In 2015, even potable water use by itself in
Washington County averaged 231 GPCD, placing it among the highest levels of per
capita use of comparable western cities, as shown in Table [1].

18. Mayer, P., WaterDM, “Expert opinion and analysis regarding water demands and statement of need for the Lake
Powell Pipeline Project DEIS”, September 4, 2020 (reproduced in Appendix C herein).
19. DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski, “Residential End Uses of Water, Version 2”. 2016,
Water Research Foundation. Denver, CO.
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Table 1. Per capita water use.
Agency

Population

GPCD

Washington County WCD - 2015 potable + secondary + water loss

151,360

348.2

Washington County WCD - 2015 potable + secondary

151,360

302.0

Washington County WCD - 2075 potable + secondary + water loss
forecast

594,660

277.0

Scottsdale, AZ – 2010 potable

217,385

273.1

Henderson, NV – 2010 potable

277,502

256.9

Washington County WCD - 2075 potable + secondary forecast

594,660

240.0

Washington County WCD - 2015 potable

151,360

231.0

Colorado Springs, CO – 2010 potable

441,000

212.3

Washington County WCD - 2075 potable forecast

594,660

190.0

Fort Collins, CO – 2010 potable

129,000

157.9

Denver, CO – 2010 potable

1,174,000

156.7

Tacoma, WA – 2010 potable

317,450

150.0

Otay, CA – 2010 potable

198,616

149.9

Tucson, AZ – 2010 potable

545,975

144.0

Mountain View, CA – 2010 potable

72,800

132.6

Aurora, CO – 2010 potable

325,078

126.6

Austin, TX – 2010 potable

886,768

121.9

1,312,000

118.2

91,416

115.0

San Antonio, TX – 2010 potable

1,360,000

105.7

Philadelphia, PA – 2010 potable

1,500,000

104.5

Chicago, IL – 2010 potable

5,300,000

98.4

Sacramento, CA – 2010 potable

430,437

91.4

Portland, OR – 2010 potable

915,800

61.0

San Diego, CA – 2010 potable
Santa Barbara, CA – 2010 potable
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We cannot just pass off our area’s higher water use by attributing it to a lack of rain. As noted by
the EPA, above, landscape choices affect usage. Plantings that require more water than a semi-arid
environment provides can greatly affect our usage. Add to that that Utahns generally over-water their
lawns and landscape vegetation, as also noted in the 2015 Utah Legislative Audit of the UDWRe20, and
you have a recipe for unreasonably high consumption.
The state and WCWCD acknowledged in study reports to FERC, the federal LPP licensing
agency from 2008-2019 before the application was withdrawn by UDWRe21, that approximately 100,000
acre-feet per year (AFY) of water can be provided in the future without the LPP.22 Table 2 shows how
three water usage rates would allow growth to meet the 2065 projected population of 508,952.23

Table 2. Projected water use for population projections in Washington County.
Total Water Use
Water Use
(GPCD)

Projected 2065
Population

175
180
185

508,952

Per Day
(Gallons)

Per Day
(Acre-Feet)

Per Year
(Acre-Feet)

89,066,600

273.21

99,722

91,611,360

281.02

102,571

94,156,120

288.82

105,420

Western Resource Advocates (WRA), an organization with experts on water in the west,
published a Local Waters Alternative24 promoting the use of local water over building the LPP. WRA’s
study asserts that even more water will be available in the future through increased conservation
measures, agricultural conversion due to growth, and additional water reuse.
WRA also found that Washington County used more water per capita than many communities in
the southwest. Figure 1, below, from the Local Waters Alternative25, shows a comparison of water use in
various Southwest communities. Some of the differences in water use have been attributed to differences
in demographics and climate, but these differences can be reconciled through a normalization process
mentioned earlier. (Of note, a later analysis determined that Las Vegas is even now using less GPCD than
Washington County; see below.)

20. Utah Office of Legislative Auditor General, A Performance Audit of Projections of Utah’s Water Needs
https://le.utah.gov/audit/15_01rpt.pdf.
21. The UDWRe withdrew its application from FERC because they thought they could get faster approval from
Bureau of Reclamation, “Notice of Effective Date of Withdrawal of License Application re Utah Board of Water
Resources under P-12966,” at: https://elibrary.ferc.gov/idmws/file_list.asp?accession_num=20191016-3069.
22. UDWRe, Lake Powell Pipeline Project: Water Needs Assessment, 2016, at https://conserveswu.org/wpcontent/uploads/FERC-Water-Needs-ASSESSMENT-19-5-5-16.pdf.
23. Kem C. Gardner Policy Institute, “Utah's Long-term Demographic and Economic Projections,” University of
Utah, July 1, 2017, at: https://gardner.utah.edu/wp-content/uploads/Kem-C.-Gardner-County-Detail-Document.pdf.
24. Western Resource Advocates, The Local Waters Alternative to the Lake Powell Pipeline, 2013, at:
https://conserveswu.org/wp-content/uploads/2011/11/WRA-Local-Waters-Alternative-LPP-fact-sheet.pdf.
25. Western Resource Advocates, Local Waters Alternative to the Lake Powell Pipeline Fact Sheet, 2013, at:
https://conserveswu.org/wp-content/uploads/2011/11/WRA-Local-Waters-Alternative-LPP-fact-sheet.pdf.
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SYSTEM-WIDE WATER USE RATES (POTABLE ONLY) IN CITIES ACROSS THE WEST
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Figure 3. Reproduced from Figure 2 in Western Resource Associates Local Waters Alternative, showing Washington County’s
GPCD water use in red, nearly the highest of thirty communities they surveyed in the West.

The Local Waters Alternative demonstrates that local supplies could meet the projected demand
in 2060 without the LPP. Figure 4, reproduced from comments submitted by the WRA to FERC on a
2018 evaluation of the LPP,26 illustrates the feasibility of their Local Waters Alternative. It shows that the
projected demand (yellow line) fits easily within the supply they calculated. The study, done several years
ago in 2013, and using on an older, but higher, 2060 population projection, is based on a demand of 192
GPCD for a population of 576,850 and requires a water supply of just 115,000-140,000 acre-feet per year
(AFY). Of note, current estimates of population growth have dropped to 468,830 in 2060, further
extending the reach of our local water supply.

26. Western Resource Advocates, “Comments on the Preliminary Licensing Proposal for the Lake Powell Pipeline,
Project No. P-12966-001”, November 16, 2018, at: https://conserveswu.org/wp-content/uploads/2020/06/WRALocals-Water-Alternative-updated-2018.pdf.
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Water Supply & Demand in Washington County Under
WRA's No Lake Powell Water Alternative
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Figure 4. Projected supply and demand of M&I water. Reproduced from Western Resources Associates’ Local Waters
Alternative.

1.2 New Arbitrary Requirements Preclude Alternatives to the LPP
After years of working with FERC for approval of the LPP, and then abandoning that effort in
order to work with an agency thought to be more willing to grant permission, the proponents have
suddenly adopted several new “requirements” with little or no justification. They include:
•

“Second source” for “water security”

•

15-year “reserve buffer”

•

15.4% provision for “system loss”

The effect of these new requirements precludes nearly any alternative but the LPP, and BOR
capriciously accepted this to avoid any meaningful analysis of alternatives recommended by commenters
in the past.

1.2.1 Second Source
The proponents and the DEIS state a “requirement” for a second source outside of the Virgin
River watershed:27
“The purpose of the Proposed Project is to deliver a reliable annual yield of
approximately 86,000 acre-feet of water per year from outside the Virgin River Basin
into Washington County to meet projected water demands in 2060.”

1.2.1.1 Colorado River Compact
The definition of a “second source”—from outside the basin—is arbitrary, having little to do with
whether it will be reliable. Indeed, the source sought by this project, the Colorado River, may be one of
27. DEIS, Section 1.2.3 Project Purpose, p. 9.
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the least reliable sources in the West, depending as it does not only on flows in a declining and
overallocated river, but also the vagaries of politics among the seven western states that have been vying
for the same limited source of water for their respective economies for nearly a century.
Authors Eric Kuhn retired General Manager of the Colorado River Water Conservancy District,
and John Fleck, director of the University of New Mexico’s Water Resources Program, wrote in their
book, Science Be Dammed28, that even as early as 1922, scientists knew the flow of Colorado River was
overestimated and over-allocated. With agreements on Compact allocations being complicated and the
willingness of the federal government to pay for building the dams in the early 20th century, the
allocations were agreed to anyway due to political pressure. They used a hypothetical river flow of ~17
million acre-feet per year (MAFY) at Lee Ferry to decide on how much they had to allocate to each basin.
The Lower Basin states (Nevada, Arizona, and California) were to receive a fixed 75 MAF over any
consecutive ten-year period. The Mexican Water Treaty of 1944 then allotted 1.5 MAFY to Mexico.
Table 3 shows the resulting Colorado River Compact allocations between the major basins.

Table 3. Colorado River Compact allocations.
Allocation
(MAFY)
Upper Basin states

7.5

Lower Basin states

7.5

Mexico

1.5

Total

16.5

The problem is that Colorado River flows have historically only been about 13-14 MAFY, with
some reports as low as 12.5 MAFY. It has been well-documented by BOR that there is more water
allocated in the Colorado River than the river delivers annually, even without considering effects of a
warming climate. The releases from Lake Powell and Lake Mead continue to exceed inflows such that the
overallocation and overuse have created a functional deficit, which is draining the reservoirs faster than
predicted. The Colorado River has reached its limit, yet Utah proposes to take even more water for the
LPP.

1.2.1.2 Utah’s 23% Colorado River Allocation
Twenty-six years after signing the Colorado River Compact, in 1948, the Upper Basin states of
Utah, Colorado, Wyoming, and New Mexico entered into the Upper Basin Compact. The states realized
an Upper Basin state’s water right couldn’t be a fixed amount as was the Lower Basin’s right29 because
flows in the Colorado River are so variable. They also realized that, in addition to the Lower Basin’s
claim to the first 7.5 MAFY at Lee Ferry, Mexico now had a claim on 1.5 MAFY, which was to be shared
equally by the Upper and Lower Basins. The Upper Basin states still assumed more than 16.5 MAFY as

28. Utah Public Radio interview with E. Kuhn and J. Fleck, authors of Science be Dammed, How ignoring
Inconvenient Science Drained the Colorado River, 2019, at: https://www.upr.org/post/science-be-damned-waterrights-and-scarcity-eric-kuhn-wednesdays-access-utah.
29. California 4.4 MAFY, Arizona 2.8 MAFY, Nevada 0.3 MAFY.
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the average flow at Lee Ferry. Consequently, Upper Basin states agreed to an allocation of the remaining
flows, apportioned approximately by the percentage of the upper basin’s watershed lying within each
state.
Reasonable allocations are changing as the realities of lower Colorado River flows become
apparent. In 1988 in connection with the Jicarilla Apache Nation’s water rights settlement, a hydrologic
determination was made for the Navajo Reservoir in a BOR service contract. The Department of Interior
(DOI) determined that “water depletions for the Upper Basin of the Colorado River can be reasonably
allowed to rise to 6 million acre-feet (MAF) annually,” suggesting concern on the part of DOI regarding
security of the original allocation for the Upper Basin. Table 4 shows how much of this 6.0 MAFY Utah
believes it has yet to use. During negotiations for allocations within the Upper Basin, Utah had accepted
an allocation of 23% of the Upper Basin’s remaining flow and the use of percentages in the
apportionment reflected uncertainty over how much water remains after the Upper Basin had fulfilled its
obligation to the Lower Basin. In times of shortage or drought, the Upper Basin River Commission is to
decide any needed reductions and Utah’s 23% remaining share of the Colorado River is particularly
vulnerable because it’s such a small percentage of the flow. Colorado’s and Wyoming’s claims to the
Green River tributaries add an additional "upstream" uncertainty to the Law of the River that might affect
the amount of water for the LPP, particularly in times of drought.
Table 4. Calculation of Utah’s claim to Colorado River flows (assuming
flow at Lee Ferry of ~15.0 MAFY for Upper and Lower Basin states,
including Mexico’s right to 1.5 MAFY).
Allocations

AFY

Total Upper Basin Allocation

6,000,000

Utah’s Allocation

23%

Utah Allocation of Upper Basin Flow

1,369,000

Water Use, Depletion30

1,008,000

Utah’s Calculation of Water Remaining in its Allocation
and Available for LPP

361,000

Depending on this remaining share is risky because the water is not physically in the river system
due to increased use, reduced snowpack and stream flows from rising temperatures, over-allocation, the
junior priority of LPP’s water right, and unsettled Federal Reserve Water Rights claims of Native
American Tribes. Any rights for Upper Basin diversions, such as for the LPP, are uncertain and variable
because the states are allocated only a percentage of what is left after obligations to the Lower Basin,
Mexico, and other in-state senior water rights are met. Since flows in the Colorado River are less than
originally hoped for, Utah may find that its claim to 361,000 AFY is only theoretical water and is not
physically in the river. Every drop in the Colorado River is already being used; in fact, no Colorado River
water actually reaches the sea. Still, Utah alleges it can develop 361,000 AFY of its remaining share of

30. UDWRi, in PowerPoint presentation on “Upper Colorado River Basin Current Water Rights Issues”, April 2005,
described Utah’s Upper Colorado River Entitlement and Current Depletions; at:
https://www.waterrights.utah.gov/meetinfo/m042005/jdo_2005.ppt.
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the Colorado River, originally calculated at 1.369 MAFY, and it has allocated 86,249 AFY of that amount
for the Lake Powell Pipeline (LPP).
CSU used a Government Records Access and Management Act (GRAMA) request to the
UDWRe years ago and asked for the specific water rights that Utah claims it is using of its 1.369 MAFY
compact allocation. The state has not responded.

1.2.1.3 Utah’s Colorado River Rights are in Disarray
Utah’s web site of Upper Basin Water Rights lists 2.5 million acre-feet (MAFY) of approved
depletions. But Utah is only supposed to deplete less than 1.4 MAF. However, data from the Utah
Division of Water Rights (UDWRi) website shows “rights” far exceed available water31:
•
•

6,450,413 AFY diversion; and
2,542,092 AFY depletion

There are significantly more approved water right applications which, if developed, could exceed Utah’s
Compact entitlement.32 33 There is no guarantee that the LPP water right will be “wet” when it’s needed,
since senior rights could deplete Utah’s allocation.

1.2.1.4 LPP Water Right Faces Shortage: Is Utah’s Water Allocation Wet?
Utah water law is based on the Doctrine of Prior Appropriation, the principle of first in time, first
in right. This means those users holding a water right with the earliest priority date, and who have
continued “beneficial use” of the water, have the right to water from a certain source before those with
later priority dates. As water supplies decline Utah must apply this principle to decide whose water gets
shut off when flows are insufficient to satisfy all rights holders.
An important aspect of a water right due diligence investigation is determining whether the water
is “wet.” That is, even if the water right exists on paper, is there adequate water available in priority to
satisfy the paper entitlement. Many water rights exist that have little or no value because of their legal and
physical limitations. There are two principal factors that make a water right just a “paper” right. First,
whether the water right has a sufficient priority to allow it to divert water that may be physically
available. Second, whether the water is physically available when the water right is in priority. If the
answer to either question is “no,” then the water right may exist on paper, but have no real value or use. It
appears that the LPP water right is likely only a “paper water right.”
A 2014 Deseret News article attempted to explain Utah’s difficulty in determining water rights:34
"‘Your paper water right may look very big and supply everything you are asking,
but the wet water, in reality, can be very different’, Kent Jones, the state engineer
over water rights, said.
“The Colorado River, for example, holds 1.4 million acre-feet of water for Utah to
put to use. There are applications approved for more than 2 million acre-feet, and
about one half of that is currently in use. Jones said the imbalance has yet to be a

31. UDWRi, “Colorado River Water Rights”, Updated June 3, 2009, at:
https://www.waterrights.utah.gov/distinfo/colorado/WRPriorityDDview.asp.
32. UDWRi, “Water Right Issues in the Upper Colorado River Basin of Utah”, 2005, at:
https://www.waterrights.utah.gov/meetinfo/m042005/summary.htm.
33. Ibid.
34. O’Donoghue, A., “The water question: The staggering problem of determining water rights”, Deseret News,
December 15, 2014, at: http://www.deseretnews.com/article/865617715/The-water-question-The-staggeringproblem-of-determining-water-rights.html.
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problem because the water has not been developed—but the struggle will come with
time, and those holding "junior" rights will go wanting.”

1.2.1.5 The Colorado River Storage Project (Water Right 41-2963)
In 1956, the federal Colorado River Storage Project (CRSP) Act authorized construction of dams
in the upper Colorado River watershed, including Flaming Gorge and Glen Canyon dams. Such a system
was necessary to capture spring high water in reservoirs so that the Upper Basin could meet its obligation
to deliver 75 MAF over any ten consecutive years (~7.5MAFY) to the Lower Basin and 1.5 MAFY to
Mexico. Seventeen additional impoundments and subsystems were completed on various tributaries. One
of these projects was the Central Utah Project (CUP), which transfers water from the Uinta Basin to the
Wasatch Front from Green River tributaries.
The federal government sought to recoup the cost of the projects by selling hydropower and
irrigation water. For the first 60 years after the CRSP Act was passed, Utah had a disagreement with the
BOR and didn’t want to be required to buy water from the BOR’s CRSP, maintaining that it was already
Utah’s water. Finally, in 2016 Utah agreed to a purchase contract to buy water from the CRSP for the
Lake Powell Pipeline at an estimated annual cost of approximately $19 per acre foot.
In exchange for water for the Lake Powell Pipeline, Utah agreed to supply to the Green River an
amount equal to the water it will receive from Flaming Gorge Reservoir. This replacement supply is
supposed to come from “excess spring run-off” from the Green River tributaries. However, the likelihood
of these excess springtime run-offs is significantly decreased, perhaps eliminated, by climate change
impacts and senior rights previously allocated to other uses. The Lake Powell Pipeline water right has a
priority date of 1958 (though it is unclear why, because the Flaming Gorge Dam wasn’t built until 1964).
Over the next 60 years the BOR and Utah kept extending this water right without putting it to beneficial
use, and the right is scheduled to expire on October 31, 2020 unless extended again. In the meantime,
Utah allocated spring runoff flows to other water right holders, such as the CUP’s Bonneville Unit, and
irrigation companies, which are therefore senior to the water right used for the LPP. If annual water flows
decline as expected, the BOR may be forced to deny water for the Lake Powell Pipeline.

1.2.1.6 Central Utah Project (CUP); Water Right 43-382235, Priority Date 1964
The LPP water right is even more risky because it’s junior to the Central Utah Project (CUP)
water right. The CUP water right is not part of the Colorado River Storage Project (CRSP) water right
because it did not buy water from the CRSP system and instead diverted surplus high spring flows to
canals that go to the Wasatch Front.36
“The Central Utah Project (CUP) is one of the largest water development projects
undertaken by the Bureau of Reclamation in the state of Utah. Region-wide, the CUP
is not the largest project, but the initial plans for the CUP were among the most
complex, especially given the amount of water the project was originally intended to
deliver. The project is a network of tunnels, pipes, canals, pumps, and reservoirs that
supply water from the east side of the Wasatch Front [Colorado River Basin] to the
Salt Lake City area [Great Basin] along the west side.
“The CUP was officially authorized by Congress for construction in 1956 under
provisions of the CRSP (43 USC 620). Because of its size and complexity,
Reclamation divided CUP into six units to facilitate planning and construction:
Vernal, Jensen, Bonneville, Upalco, Ute Indian, and Uintah. The Vernal, Jensen,

35. UDWRi, “Water Right Details; Water Right: 43-3822, at:
https://www.waterrights.utah.gov/asp_apps/wrprint/wrprint.asp?wrnum=43-3822.
36. CUP, “ The Central Utah Project - An Overview”, at: https://cupcao.gov/TheCUP/overview.html.
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Bonneville, and Upalco Units were authorized by the 1956 CRSP Act. The Uintah
and Ute Indian Unit were later authorized by the 1968 Colorado River Basin Project
Act.
“Over the decades since the CUP’s authorization, the changing political climate,
budget priorities, and emerging environmental concerns have resulted in many
changes to the project. The Vernal and Jensen Units were completed; plans for the
Upalco, Uintah, and Ute Indian Units were never realized and the Ute Indian Unit
was de-authorized; the purpose and components of the Bonneville Unit have evolved;
and the passage of the Central Utah Project Completion Act in 1992 has altered the
planning, oversight, and areas of responsibility for the Bonneville Unit.”

1.2.1.7 Ultimate Phase37 (Water Right 41-3479)
The CUP’s Ultimate Phase, the UTE Indian Unit, was intended to satisfy the Northern Ute
Tribe’s water rights, which are senior rights from the Green River.38 The Ultimate Phase water right
(number 41-3479) is for approximately 157,000 AFY of depletion (447,000 AFY diversion). The
challenge for Utah is that it has to show that amount of extra water is actually in the system to exchange
with BOR to get Lake Powell Pipeline water out of Flaming Gorge Reservoir. Most importantly, water
rights for the CRSP and the CUP and its Ultimate Phase depend on surplus, unused spring runoff from
lakes, streams, and reservoirs high in the Green River tributaries.
Thus, the Northern Ute Tribe holds rights senior (circa 1861) to the 1922 Colorado River
Compact rights which in turn are senior over the LPP water right. However, Utah wants to move half of
that Ultimate Phase water right to the south for Washington County instead. The LPP water right was
segregated from water right 41-2963, a 1958 water right authorizing the building of the dams on the
Colorado River in the CRSP Act.39 The LPP water right number 41-347940 has been split to allow 86,249
AFY for the LPP, and about 72,000 AFY for local water districts in the Uinta Basin, leaving none for the
Northern Ute Tribe. The conditions applied to this right include control by the BOR, subject to reduction
based on CRSP shortages, and that an equal amount of water is released by Utah from excess spring runoff from the Green River tributaries. Hence, there is no guarantee that the water will be there for the LPP
over the long term. The last paragraph of this contract only commits BOR to give Utah notice if there is a
shortage of water availability:41
“(n) Constraints on the Availability of Water
“In its operation of the Project, the Contracting Officer will use all reasonable
means to guard against a condition of shortage in the quantity of water to be made
available to the Contractor pursuant to this Contract. In the event the Contracting
Officer determines that a condition of shortage appears probable, the Contracting
Officer will notify the Contractor of said determination as soon as practicable.

37. BOR, Bureau of Reclamation, "Central Utah Project Ultimate Phase: Inventory of Available Data" (1965).
Elusive Documents. Paper 97, at:
http://www.riversimulator.org/Resources/Pipelines/UltimatePhase/CentralUtahProjectUltimatePhaseInventoryAvail
ableData1965.pdf.
38. Native American Water Rights Settlement Project, “Ute Indian Water Compact; Approval of Ute Indian Water
Compact, Utah Code 73-21-1”, at: https://digitalrepository.unm.edu/nawrs/73/.
39. BOR, “Colorado River Storage Project”, at: https://www.usbr.gov/uc/rm/crsp/index.html.
40. UDWRi, Water Right Details, Water Right: 41-3479, at:
https://www.waterrights.utah.gov/asp_apps/wrprint/wrprint.asp?wrnum=41-3479.
41. BOR, “Contract for Exchange of Water, Green River Block”, 2017, p. 17, at:
https://www.usbr.gov/uc/provo/pdf/GreenRiver_ExchangeContract_V2.pdf.
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“If there is a condition of shortage because of inaccurate runoff forecasting or other
similar operational errors affecting the Project; drought and other physical or
natural causes beyond the control of the Contracting Officer; or actions taken by the
Contracting Officer to meet current and future legal obligations, then no liability
shall accrue against the United States or any of its officers, agents, or employees for
any damage, direct or indirect, arising therefrom.”
Therefore, the LPP’s water right is controlled by the BOR, not by Utah, and is subject to
reduction or elimination by likely shortages in the CRSP due to the general over-allocation of the river in
all compact states and the impacts of climate change. There have been discussions resulting in the
Colorado River Interim Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake
Powell and Lake Mead December 2007 (Interim Guidelines).42 These Interim Guidelines will be reviewed
and updated in 2026. The Interim Guidelines manage the operation of Lake Mead and Lake Powell as one
reservoir in times of drought. The recent Drought Contingency Plan43 was agreed to as a bridge to the
Interim Guidelines discussions. Arizona and Nevada are expected to face their first-ever cuts in Colorado
River water next year.

1.2.1.8 LPP’s Junior Water Right Status
Colorado River flows are likely to diminish over time and Utah’s junior priority water right of
1958 for the Lake Powell Pipeline will be subordinated to senior water rights holders. The LPP water
right is junior to the following water right holders:
•
•
•
•
•
•
•

Northern Ute Tribe
Navajo and other tribal rights
Lower Basin states
Mexico
Other Federal Reserved water rights, not yet determined
Other water rights established before 1958
Central Utah Project Bonneville Unit

The question is, as water supplies decline, how much water can Utah plan on using and who has
senior priority right to use it for the long-term?

1.2.1.9 Utah’s Water Exchange with BOR to Buy Water for the LPP
One of the purposes of the Draft Environmental Impact Statement (DEIS) for the LPP is to
approve the State of Utah’s request to buy water out of CRSP’s Flaming Gorge Reservoir for the Lake
Powell Pipeline: 44 (p. 4)
“UBWR has requested a water exchange contract with Reclamation. Under the
exchange contract, UBWR would forbear the diversion of a portion of the natural
flows to which UBWR is entitled and allow these flows to contribute to meeting the
Endangered Species Act Upper Colorado River Recovery Implementation Program
42. Bureau of Reclamation, “Record of Decision Colorado River Interim Guidelines for Lower Basin Shortages and
the Coordinated Operations for Lake Powell and Lake Mead”, December 2007, at:
https://www.usbr.gov/lc/region/programs/strategies/RecordofDecision.pdf.
43. Agreement Concerning Colorado River Drought Contingency Management and Operations, Signed May 29,
2019, at: https://www.usbr.gov/dcp/finaldocs.html.
44. BOR, “Notice of Intent to Prepare a Draft Environmental Impact Statement and Public Scoping Period for the
Lake Powell Pipeline Project”, December 6, 2019, at: https://s3.amazonaws.com/publicinspection.federalregister.gov/2019-26357.pdf.

17

8388

requirements in the Green River. In exchange, UBWR would deplete an equal
amount of water released from Flaming Gorge Dam throughout the year and
available at Lake Powell.”
However, the Utah Board of Water Resources (UBWR) has never disclosed where this extra
“exchange” water is located. CSU’s preliminary research indicates that the UDWRi has over-allocated the
Green River tributaries so there isn’t any extra unused springtime “high water” to exchange for this
contract. The annual flow of the river has declined, and all the high water is being fully utilized by the
CUP and other senior water rights holders. The State of Colorado is also intending to develop its water
rights to the Green River tributaries. More importantly, the CRSP is already failing to meet its deliveries
of water to the Lower Basin.
CSU submitted a GRAMA request from the (UDWRe) years ago to ask for the specific rights
they are exchanging. Their response thus far is that the records from the UDWRe and the UDWRi do not
agree with each other, reaffirming CSU’s position that the LPP’s water right is risky and not secure.

1.2.1.10 Upper Basin Water Right Used in Lower Basin
As proposed, the LPP would move an Upper Basin water right (from Lake Powell above Lee
Ferry) for use in the Lower Basin (Virgin River watershed). Arizona objected, reminding BOR and Utah
that this transfer violates the Colorado River Compact:
“…it is ADWR’s position that water from Utah’s Upper Basin Allocation may not be
transported from Lake Powell to communities in southern Utah located in the Lower
Colorado River Basin, including St. George, without specific authorization from
Congress. This is because of the ‘exclusive beneficial use’ language in Article III(a)
of the Colorado River Compact of 1922, which allocates water from the Colorado
River System to the Upper Basin for exclusive use in that basin and to the Lower
Basin for exclusive use in that basin.” 45
As an interstate compact, this transfer must be approved by Congress and all seven Colorado River Basin
States, which seems unlikely now that the states are facing times of shortage.

1.2.1.11 Climate Change to Further Reduce Colorado River Flows
The DEIS claims the LPP is needed because climate change may reduce flows from the Virgin
River Basin. BOR ignores that these effects will also be felt int he Colorado River Basin. Harding46 points
this out, citing Milly and Dunne47 and Udall and Overpeck48:
“The DEIS cites recent published research by Udall and Overpeck (2017) and Milly
and Dunne (2020) to support projections of lower flows on the Virgin River, and thus
larger WCWCD supply shortfalls. However, the results in both Udall and Overpeck
and Milly and Dunne encompass the entire Upper Colorado River Basin, and can be
directly applied to natural flow at Lee Ferry.”

45. UDWRi, Exhibit A, letter from Thomas Buschatzke, Director of the Arizona Department of Water Resources to
Eric Millis, Director of UDWRe, dated July 18, 2017, at:
https://www.waterrights.utah.gov/docImport/0624/06246283.pdf.
46. Harding, B., Lynker Technologies, LLC “Lake Powell Pipeline, Draft Environmental Impact Statement”,
Unpublished memorandum to Jane Whalen, July 28, 2020.
47. Milly, P.C.D. and Dunne, K.A. 2020. Colorado River flow dwindles as warming-driven loss of reflective snow
energizes evaporation. Science 367 (6483), 1252-1255. DOI: 10.1126/science.aay9187.
48. Udall, B. and Overpeck, J., “The Twenty-First Century Colorado River Hot Drought and Implications for The
Future”, Water Resources Research online journal, Vol. 53 Issue 3, March 2017, at:
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016WR019638.
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BOR (and Utah) is not adequately considering the impact of climate change on the water
availability for the LPP. Udall and Overpeck49 (abstract) concluded:
“Between 2000 and 2014, annual Colorado River flows averaged 19% below the
1906–1999 average, the worst 15‐year drought on record. At least one‐sixth to one‐
half (average at one‐third) of this loss is due to unprecedented temperatures (0.9°C
above the 1906–1999 average), confirming model‐based analysis that continued
warming will likely further reduce flows…
“Recently published estimates of Colorado River flow sensitivity to temperature
combined with a large number of recent climate model‐based temperature
projections indicate that continued business‐as‐usual warming will drive
temperature‐induced declines in river flow, conservatively −20% by midcentury and
−35% by end‐century, with support for losses exceeding −30% at midcentury and
−55% at end‐century.”
Harding also takes another look at the data provided by the DEIS concerning the probability that
Lake Powell would fall below minimum power pool, the lowest elevation level at which Glen Canyon
Dam could be used to generate power. He notes (see Appendix B):
“…the probability that Lake Powell would be at or below minimum power pool
increases with time, and reaches 40% at 2060.”

1.2.2 15-Year Reserve Buffer
The DEIS makes a new claim, not found in Utah’s previous applications regarding the LPP to
FERC:50
“Water demand in 2060 must include population projections out to 2075 because the
WCWCD incorporates a 15-year reserve buffer.”
There is no justification for the need for a buffer 40 years in the future, or for the period chosen.
Why 15 years, as opposed to 10, 20, or even 50 years? Presumably, as population projections for 2060
and beyond and per capita water use have decreased over the last 15 years, the proponents have needed a
contrivance to increase demand to justify the LPP. The buffer arbitrarily increases the demand by
nearly 40,000 AFY and is arbitrary and capricious.

1.2.3 15.4% System Loss
The proponents and BOR insist, reasonably, that estimates of demand include a factor to account
for system loss, presumably as a result of leaks or reservoir evaporation. The value they apply—15.4%—
however, is never justified. The WCWCD claims nearly $60 million of conservation expenditures over
the last twenty years and counts toward that some $13 million which went toward leak detection, or leak
prevention. In public meetings WCWCD has claimed substantial work done to control leaks, begging the
question of why they still expect to lose nearly a sixth of the water they transport.
To compare this value to other systems, the EPA estimates:51
“Average water loss in [public water] systems is 16 percent ‐ up to 75 percent of that
is recoverable.”

49. Ibid.
50. DEIS, Appendix B: Purpose and Need Report, Section 6.2.2 Future Water Requirements, p. 13.
51. USEPA, “Water Audits and Water Loss Control for Public Water Systems”, 2013, at
https://www.epa.gov/sites/production/files/2015-04/documents/epa816f13002.pdf, citing Thornton, J., et al. Water
Loss Control Manual (2nd Edition), McGraw‐Hill, 2008.
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If applicable to the WCWCD’s systems, the recoverable percentage would reduce system loss to
less than 4%, and water demand by their own calculations by more than 35,000 AFY. In any case, such a
large factor adding to forecast demand must be justified by the WCWCD and vetted by BOR before it can
be used to justify a nearly $2 billion investment in the LPP. Until then, claims for additional supplies to
fill in for 15.4% water loss are capricious and unsubstantiated.
And it should be obvious that, for a project expected to cost nearly $2 billion, expecting a system
loss factor of 15.4% is essentially admitting to an immediate loss of $300 million in today’s funds,
which should be sufficient incentive to develop and implement a system with less loss. For more
incentive, that 15.4% should be applied to the expected operation, repair, and maintenance costs over the
life of the pipeline.

1.3 Conclusion Regarding Purpose and Need
BOR has glibly accepted the proponents’ claims regarding demand for water by residents in
Washington County. They seem unable to conceive of the possibility that conservation measures in Utah
could reduce GPCD to levels already found—and well-documented—in other southwest communities.
BOR also accepts, without challenge, proponents’ assertions regarding new and arbitrary
“requirements” for water supply that prevent consideration of any alternative other than the LPP. BOR
provides no explanation or justification for what characteristics a watershed should have to qualify as
“reliable,” or when a community needs a “second source”; in fact, that second source would still be just a
“single source” of water—an overallocated Colorado River watershed that does not satisfy the Purpose
and Need for a “reliable” source. The need for a “second source” is arbitrary. The proposal to use
Lake Powell as that “reliable” “second source” is capricious, even absurd. In order to satisfy the
analysis requirements for an EIS, BOR must withdraw this DEIS and reevaluate the security of this
proposed “second source” for the long term.
BOR must also demand water use projections that are reasonable and in keeping with modern
planning and expectations, as described in USGS reports and findings. Expecting conservation to reduce
use to 240 GPCD by 2045 and then no further is beyond capricious and ignores nearly all current analyses
and data.
Finally, BOR must require proponents to deliver a better plan for how they will reduce the
“system loss” factor. Continuing to use 15.4% is irresponsible in the light of improving technology and,
indeed, the $300 million of costs associated with this loss.

2 BOR’s Rejection of a Viable Water Conservation Alternative
2.1 DEIS Inappropriately Rejects Reasonable Water Conservation Alternative
It is certainly not the case that there are no other alternatives to supplying adequate water for
Washington County’s forecasted growth which can ensure a vibrant, healthy, and attractive community
for decades to come. NEPA regulations require that agencies conduct scoping to: “Determine the
scope…and the significant issues to be analyzed in depth in the environmental impact statement.”52 It is
presumed that agencies will then analyze those alternatives, rather than go out of their way to avoid
giving them an “honest look.”

52. 40 CFR § 1501.7 Scoping. (a)(2).
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Indeed, BOR notes in the DEIS that:53
“Many comments were received regarding a water conservation alternative through
the various public meetings and comment periods held through the NEPA and FERC
application processes. Eventually, FERC requested that the UBWR provide a
detailed analysis of an action alternative that eliminated the LPP and consisted of
additional conservation actions, building additional water storage, and constructing
advanced treatment plants. This alternative was called the No Lake Powell Water
Alternative. The Local Waters Alternative, presented by Western Resource Advocates
in 2013 (WRA 2013) with updates in 2018 (WRA 2018), was also brought forward
through the public scoping process and is discussed in this DEIS.”
BOR then goes out of its way to reject the No Lake Powell Water Alternative and the Local
Waters Alternative (LWA) proposed by Western Resource Advocates (WRA), claiming:54
“This alternative would fail to fully meet the need or accomplish the purpose of the
Proposed Project. However, the Local Waters Alternative could partially meet the
need and achieve part of the purpose of the Proposed Project (meet future water
demands in 2060) if all the supply and demand assumptions can be met. One of the
assumptions of the Local Waters Alternative is that the WCWCD would have to
require a higher rate of water conservation (1 percent per year for 40 years) than
what is found in the Proposed Project, which is 20 percent over a 40-year period.
Although the WCWCD encourages conservation through conservation rebate
programs, they do not have the ability or authority to require Washington County
residents to xeriscape their properties to more water efficient environments or
nearly eliminate outdoor water use. This DEIS has been prepared in response to the
Proposed Project and does not attempt to compel Washington County residents to
modify, change, or curtail their current culture, lifestyle or social expectations.”
[emphasis added]
It appears that the proponents, and BOR in cahoots with them, discount the LWA’s conservation
goals with no reason, and have forgotten an important requirement in NEPA; i.e., requiring the analysis
of:55
“Alternatives including the proposed action…” that “Include reasonable alternatives
not within the jurisdiction of the lead agency.”
Apparently, a review of the LWA is necessary here.

2.1.1 LWA Supplies Meet Reasonable Need
In 2013, WRA submitted a proposal that would enable Washington County to thrive using only
water available from its local watershed.56 That proposal was updated in 2018, but the update reached the
same conclusions.57 In these alternatives, they describe “a realistic No Action Alternative that properly

53. DEIS, page 13.
54. DEIS, page 15.
55. 40 CFR § 1502.14(c)
56. Nuding, A., “The Local Waters Alternative To the Lake Powell Pipeline”, Western Resource Advocates, March
13, 2013.
57. Western Resource Advocates, “Comments on the Preliminary Licensing Proposal for the Lake Powell Pipeline,
Project No. P-12966-001”, November 16, 2018, at: https://conserveswu.org/wp-content/uploads/2020/06/WRALocals-Water-Alternative-updated-2018.pdf.
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accounts for current and future water demands, reasonable water conservation, reasonable reuse, and
more agricultural water transfers.”58
It is incumbent on BOR to investigate and present the possibilities for treatment of waters high in
TDS so that an intelligent evaluation can be made.
For their 2018 comments to FERC, WRA updated its previous analysis of water supply and
demand, summarized and reproduced in Figure 4 above.59 Updates included new population projections
revised by the Gardiner Institute; using most of the water supplies as reported in later WCWCD reports
but recognizing reduced reuse water resulting from increased conservation; referencing the Water Needs
Assessment on water supplies from Study Report #1960, including potable M&I supply, planned projects,
wastewater reuse expansion, and other secondary water; incorporating “additional water resources from
expanded agricultural water conversions, as would be expected from the significant population growth
that would occur on agricultural lands, permanently changing the use of those lands”; and using “the more
recent and accurate 2015 water demand from the Division of Water Resources as the baseline for water
demand, instead of the less accurate 2010 baseline provided by UBWR.”61 WRA applied a 1% per capita
conservation rate per year, explained below. The result shows demand to be well within available supply,
which is, perhaps, one reason the proponents introduced requirements for a “reserve buffer” and “15.4%
system loss” described above, because, without those new factors and the new requirement for a “second
source,” it’s clear that the LPP would not be needed.

2.1.2 Undeclared Local Water Supply Sources by WCWCD
The WCWCD itself reports that the cities have additional supplies not identified as future water
by the WCWCD:62

“Based on the Utah Division of Water Rights point of diversion coverage, there
are 1,276 active underground water rights with points of diversion within the
Navajo/Kayenta and the Upper Ash creek aquifers. These water rights claim 590
cfs or 332,760 acre-feet/year from the petitioned aquifers. Accounting for the fact
that some water rights declare more than one type of use, there were 160
commercial water rights, 249 stock watering rights, 296 domestic rights, and 969
irrigation rights (DWR Database, 2000). The Utah Division of Drinking Water
indicated there are 23 public water systems with 49 public drinking water wells
with water quality data.”
While Washington County’s water rights are probably over-allocated, WCWCD only claims
35,452 AFY from cities will be used as supply by 2060.63 However, the report above reveals the cities
may have much more than 35,452 AFY of water which they could develop in the future. The problem is
the WCWCD doesn’t consider all the water supplies in the county that could convert to culinary or

58. Ibid, page 2.
59. Ibid, page 8.
60. MWH, “Lake Powell Pipeline Project Water Needs Assessment” aka Study Report #19, UDWRe, April 2016, at:
https://conserveswu.org/wp-content/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf.
61. Ibid.
62. Washington County Water Conservancy District Petition for Classification of the Navajo/Kayenta and Upper
Ash Creek Aquifers Chapter VI, p. VI-1, at: https://www.wcwcd.org/wpcontent/themes/wcwcd/pdf/Classification%20Petition_2005.pdf.
63. UDWRe, “Lake Powell Pipeline Project Water Needs Assessment-FINAL”, April 2016, at:
https://conserveswu.org/wp-content/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf.
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secondary use by 2060. Table 5, reproduced from Table 7 in the 2013 Local Waters Alternative study64,
shows estimates of Washington County’s future supply that include more agricultural water conversion
and more reuse than reported in the DEIS; this is significantly more water than the WCWCD included.

Table 5. Water supply alternatives from the Local Waters Alternative analysis.
Supply Alternative

Culinary
(AFY)

Secondary
(AFY)

WCWCD Current Supplies and
Ash Creek

78,400

7,500

Reuse

---

16,900

Agricultural Water Transfers

---

13,700-35,200

Sub-Totals

78,400

38,000-59,600

Total

116,300-138,000

Additional supplies could include:
1. Increased efficiency of the WCWCD’s current water projects because the water provided for use
from their projects is very low.
2. Other, nonagricultural private landowners may hold water rights and as they develop their land
more water becomes available for development.
3. Increased reuse65 and treatment of abundant brackish water.
4. Inventory of all water resources in the county not counted by the WCWCD as supply, including
cities’ ability to provide future water supplies not counted by the WCWCD.
5. Stormwater capture. 66
6. Rainwater harvesting. 67
7. Grey water.

2.1.3 Additional Local Water Supplies – Agricultural Water
The DEIS rejects, appropriately, forcing agricultural landowners to give up their water, “It is not
the disposition or mission of the WCWCD to develop or condemn land to obtain water rights.”68 While
CSU agrees with this stance, WCWCD seems to ignore the fact that population growth will, necessarily,
consume agricultural land, which in turn will naturally convert agricultural water use. Once a rural place
dominated by irrigated agriculture, southern Utah is now in transition to a more urban community. This

64. Western Resource Advocates, “The Local Waters Alternative to the Lake Powell Pipeline”, 2013, p. 24, at:
https://westernresourceadvocates.org/publications/the-local-waters-alternative/.
65. EPA, “Water Reuse and Recycling”, 2020, at: https://www.epa.gov/waterreuse.
66. Shimabuku, M. et al., “Stormwater Capture in California: Innovative Policies and Funding Opportunities”,
Pacific Institute, June 2018, at: https://pacinst.org/wp-content/uploads/2018/07/Pacific-Institute-StormwaterCapture-in-California.pdf.
67. Poindexter, J. “23 Awesome DIY Rainwater Harvesting Systems You Can Build at Home”, Morning Chores, at:
https://morningchores.com/rainwater-harvesting/.
68. DEIS, page 15.
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transition must follow a 21st century model to make our communities more sustainable and affordable
places for our children and grandchildren to live. Water use efficiency is only one component, but an
essential one.
We repeat that CSU is not advocating for agricultural water conversion; indeed, it would be
beyond our power to stop it. We are simply noting that, as development occurs on agricultural lands,
water will be used for housing as has been seen elsewhere in Utah as well as in many other desert
communities. When the first settlers arrived in southern Utah after 1857 the surface waters of rivers and
streams were allocated by the Church of Jesus Christ of Latter-Day Saints. It wasn’t until the early 1900s
that Utah developed a water rights system. The water rights were given to irrigation companies and those
companies sold shares to raise money for dams, ditches, and other improvements. Over time the
agricultural lands were developed, and cities acquired those rights for their secondary water systems.
The debate is where all the irrigation water is included in the supply. CSU doesn’t think it is all
accounted, so we believe there is more supply than the WCWCD reports. UDWRe’s 2011 Water Needs
Assessment69 estimated the amount of agricultural water to be 86,760 AFY in 1990. The WCWCD, on the
other hand, only claims about 20,000 AF of agricultural water will convert to residential use by 2060. The
LWA estimates about 30,000 acre-feet will convert to residential use by 2060. Therefore, CSU estimates
there would be more agricultural water for use in the future than the 10,080 AFY that the state and county
are including in future supply estimates in the DEIS.
The 2016 Water Needs Assessment (WNA)70 shows:
“2.5 Agricultural Conversion for M&I Supply
“As municipal development occurs over existing agricultural lands, water will be
converted from agricultural to municipal uses. To estimate the amount of water that
might be obtained from these conversions, the State of Utah duty of water values
were used. Water quality concerns and groundwater sustainability were not
considered in this computation.”
The WCWCD is already anticipating agricultural water conversions as farmland is sold and
developed. CSU has concerns about the underestimation of this water. To prove such an underestimation,
an analysis would have to determine which farmland is likely to be converted in the next 50 years, the
reliable water available from the related water rights, and the quality of the water. From that analysis, the
quantity and cost of conversion could be determined much more accurately.

2.1.4 Additional Local Water Supplies – Reuse
In 2006 when the Lake Powell Pipeline Development Act was passed, the Utah Legislature also
passed the Wastewater Reuse Act71. Reuse had been officially authorized by the Legislature in 1995.72 A
May 2018 reuse presentation73 to the governor’s Executive Water Finance Board (EWFB) showed that
twelve reuse projects were filed in eleven years under the 1995 version of the law. However, after the
repeal of the Wastewater Reuse Act in 2006 only seven reuse projects had been filed in twelve years.

69. UDWRe, Lake Powell Pipeline Study Water Needs Assessment, March 2011, p. 4-42, at:
https://conserveswu.org/wp-content/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf.
70. UDWRe, Lake Powell Pipeline Study Water Needs Assessment, April 2016, p. 2-14, at:
https://conserveswu.org/wp-content/uploads/FERC-Water-Needs-ASSESSMENT-19-5-5-16.pdf.
71. Utah State Legislature, Wastewater Reuse Act, 73-3c-101, 2006, at:
https://le.utah.gov/xcode/Title73/Chapter3C/C73-3c_1800010118000101.pdf.
72. Utah State Legislature, Utah Business Trust Registration Act, 16-15-101, 1995, at:
https://le.utah.gov/xcode/Title16/Chapter15/C16-15_1800010118000101.pdf.
73. Hartvigsen, D., “Why aren’t we reusing more water?”, Smith Hartvigsen, PLLC, at:
https://www.utah.gov/pmn/files/399003.pdf.
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The mayor of South Jordan, Utah, also presented to the EWFB regarding her city’s reuse
project74, fashioned on a reuse facility in Altamont, Florida75, 76 that does not use reverse osmosis;
treatment costs are half of what they would be if reverse osmosis was used.
Table 6 shows the demand for M&I water in Washington County based on an even higher-thanprojected average three percent population growth rate at two different per capita use (demand) rates.
Note that the Water Needs Assessment estimated 98,707 AF would be available by 2060, more than
demand similar to other southwestern communities, which does not include extraordinary conversion
efforts such as reuse which could further extend supplies. It suggests that, even with such a robust
population growth, there should be adequate local water with reasonable water conservation
achievements.

Table 6. Demand for M&I water based on the projected average 3% population
growth rate with different per capita use (demand) rates.
Year

Population
(Kem Gardner)

Demand at
200 GPCD
(AFY)

Demand at
150 GPCD
(AFY)

2050

391,468

87,660

65,745

2065

508,952

113,968

85,476

2.1.5 LWA Conservation Targets Achievable
WCWCD and UDWRe have a long history of exaggerating real water demand and downplaying
the efficacy of water conservation programs that alter individuals’ behavior. And now, BOR joins them in
beginning with the assumption that population growth translates directly into increased water demand
(see discussion above). The DEIS accepts WCWCD’s self-congratulations for reducing water demand
since the year 2000 but ignores its starting point and a legislative audit that cast great doubts over the
accuracy of that data.77 Indeed, the audit strongly suggested that UDWRe revise its data collection
protocols to improve the quality of that data, which was presumably improved in its 2015 reckoning.
WRA pointed out flaws in proponents’ assumptions about water conservation, and the DEIS
continues to underestimate this factor, allowing for demand reductions of only 20% between now and
2045, and oddly, after reaching 240 GPCD, expecting no further reductions in use, plateauing at that level
for the next 20 years (30 years if one considers 2075 as the period for calculating the “reserve buffer” in
demand). Such profligate water use is inconsistent with trends across the United States and, as pointed out
in Figure 1, already much higher than many other communities in the southwest. WRA argues for
assuming a 1% per year per capita reduction in demand.

74. South Jordan City, “Overview of South Jordan Water Conservation Program & DPR Demonstration Project”,
2019, at: https://www.utah.gov/pmn/files/505541.pdf.
75. Altamonte Springs City, Florida, city website, at: https://www.altamonte.org/754/pureALTA.
76. Florida Potable Reuse Commission, “Framework for the Implementation of Potable Reuse in Florida, January
2020, at: http://www.watereuseflorida.com/wp-content/uploads/Framework-for-Potable-Reuse-in-Florida-FINALJanuary-2020-web10495.pdf.
77 Office of the Legislative Auditor General, Audit Report No. 2015-01, "A Performance Audit of Projections of
Utah’s Water Needs," page 28, at: https://olag.utah.gov/olag-doc/15_01rpt.pdf
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The DEIS, in contrast, lauds WCWCD’s efforts:78
“The WCWCD and its municipal partners have invested over $60 million in recent
conservation efforts. Washington County was the first Utah county to meet the
statewide water conservation goal of reducing per capita water use 25 percent by
2025. In August of 1993, facing rapid population growth and a limited water supply,
WCWCD approved a Water Resource Management, Development, and Protection
Plan, which states, ‘The District shall develop a water conservation plan which
promotes public education and information dissemination concerning water
conservation; and promotes the adoption of technologies, practices, and devices
which will yield improvements in the efficiency and management of water use.’ That
same month, the WCWCD board called on community citizens to form a Water
Conservation and Drought Management Committee. Their efforts resulted in the
1996 Water Conservation Plan, the first of its kind in Utah, followed by updates in
2005, 2010, and 2015.”
But the DEIS not only ignores doubts about the starting point in 2000, but also ignores that so much of
the purported $60 million in “conservation efforts” went to expenses such as demonstration gardens ($3.6
million); new and improved meters, pipes, and booster stations ($7.4 million); leak detection, prevention
and repair ($13.3 million); and pressurized irrigation systems ($19.4 million). Very little actually went
into programs to change individuals’ water use behaviors.
A disappointing objection of the DEIS to a reasonable water conservation alternative was
mentioned previously, to wit: “This DEIS has been prepared in response to the Proposed Project and
does not attempt to compel Washington County residents to modify, change, or curtail their current
culture, lifestyle or social expectations.”79 And that, as noted previously, directly conflicts with
regulations implementing NEPA.
On balance, therefore, it appears that BOR has not given an “honest look” at conservation
programs and practices as they might be applied to Washington County, but has accepted without
question WCWCD’s assertions of only weak conservation savings.

2.1.6 Local Water Management
Instead of a $2 billion pipeline to a dubious source of contested water, CSU would advocate for
an alternative that could be described as a “Local Water Management program,” which would engage
stakeholders (water agencies, local governments, the legislature, citizens, conservation groups, water
experts, etc.) using standard program management practices to set goals for water supply and demand;
establish strategies to achieve the goals; identify, evaluate, and select solutions using the strategies; define
the logical steps to implement the solutions; define projects to implement the steps with specific
objectives, timeframes, and budgets; plan and execute the projects with tasks, schedules and
responsibilities to meet the objectives; and then account that the objectives have been met. An initial
example80 of such a plan was developed and presented to members of the Washington County Water
Conservancy District in 2019. And this is an alternative that the DEIS should have derived on its own.

78 DEIS, page10.
79. DEIS, page 15.
80. Butine, T., “Washington County Integrated Water Management Plan”, distilled from presentation to and
discussions with WCWCD, 2019, at: https://conserveswu.org/wp-content/uploads/2020/06/Washington-CountyWater-Management-Plan-2020.pdf.
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While these practices are common in industry, they have not been employed in Utah to manage
one of its most precious resources, water. State law81 requires each water district and city to create and
maintain a water conservation plan, hinting that it must contain the key elements listed above. While the
law covers only the “demand” side of the water management scope (ignoring the “supply” side), it is a
good start. Unfortunately, the UDWRe’s guidance82 for water conservation planning does satisfy the
state’s requirements, omitting very basic planning elements, leading Washington County, like most other
counties in the state, to also miss the boat. A comparison of the guidance to normal planning elements
was presented to members of the Washington County Water Conservancy District to illustrate the
difference83, followed by a report to the state’s EWFB84. For context and definition of terms, see our
paper on “The Water System”.85
As a result of the UDWRe’s inappropriate guidance, there is no comprehensive program for the
management of Washington County’s water. Stakeholders need to be identified and engaged, goals set by
them, strategies articulated, alternative solutions openly evaluated, implementation steps defined, and
projects defined, planned, executed, and evaluated. Certainly, projects are being defined and executed, but
without the prerequisite management steps it is equally certain that the necessary projects are not being
defined and that necessary objectives are not being accomplished to achieve improvements to supply and
demand. The current approach yields expensive strategic errors.
While Washington County—the water district and the cities within—execute many projects (with
little evidence of coordinated plans), there is very limited focus on demand reductions; i.e., conservation.
An accounting of the county’s “conservation” expenditures86, based on their own compilation boasting
over $56 million in conservation expenditures since 2000, indicates that 91 percent of the expenditures
were on supply improvements rather than on conservation. Of the remaining nine percent spent on
conservation, none was spent on “active” conservation, promoting changes in users’ behavior to reduce
water use. The “passive” conservation expenses were educational programs and media campaigns, which
have little effect when inexpensive and flat-tiered water pricing provides little incentive for most citizens.
The Local Water Management program’s scope would be the management of water for human
uses (M&I and agriculture) and for “nature.” The Virgin River Program87 was established to manage the
balance of human and natural system requirements for water from the Virgin watershed. This program
would be an element of the overall Local Water Management program. A Virgin River Management
Plan88 was created to define specific goals to be achieved. But it is unclear how projects are defined,
managed, and accounted for in this plan.

81. Utah Code 73-10-32, “Definitions -- Water conservation plan required”, at:
https://le.utah.gov/xcode/Title73/Chapter10/73-10-S32.html, see item (2)(a)(i).
82. Conserve Southwest Utah, “Sample Water Conservation Plan”, 2014, at:
https://conservewater.utah.gov/pdf/MaterialsResources/Templates/Our%20City.pdf.
83. Butine, T., “Water Conservation Plan Content Analysis”, January 10, 2019, at: https://conserveswu.org/wpcontent/uploads/2020/01/Water-Conservation-Plan-Content-Analysis.docx.
84. Butine, T., “Strategic Water Planning Analyses, Planning and Decision-Making”, presentation to the EWFB,
July 19 2019, at: https://conserveswu.org/2019/07/10/strategic-water-planning-a-presentation-given-to-theexecutive-water-finance-board-7-9-19/ .
85. Butine, T., “The “Water System Context, Scope and Terminology, and Implications to Water Conservation
Goals”, March 6, 2019, at: https://conserveswu.org/wp-content/uploads/2019/03/Water-Management-ContextScope-Terms-Implications-1-1.pdf.
86. Butine, T., “Integrated Water Management Plan - Projects by Category and Summary of Project Costs and
Benefits”, spreadsheet example, at:https://conserveswu.org/wp-content/uploads/2019/03/Water-Management-PlanProject-Accounting-rev-1-1.xlsx.
87. Virgin River Program websites, at: https://virginriverprogram.org/.
88. WCWCD et al., “Virgin River Management Plan”, June 1999, at: https://www.wcwcd.org/wpcontent/themes/wcwcd/pdf/virginRiver/VRMPFinal5.PDF.
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One of the first steps in developing a program plan would be to identify all key stakeholders and
engage them in setting goals. We propose a goal (a desired future state) something like:
Washington County manages its local water such that people can live here if they wish,
in a vibrant and attractive community that blends with and conserves its beautiful
natural desert environment.
Whatever goal is finally adopted, it must be supported by all stakeholders—water agencies, local
governments, the legislature, citizens, conservation groups, and water experts. It would require that we
balance our water demand with our water supply, and that we grow in a manner that enables that balance,
while supporting the natural environment. The plan would define the strategies that must be implemented
in order to achieve the goal.
Steps to implementing Local Water Management in Washington County would include the
following:
•

•

•

Step 1: Local elected officials and our water agencies realize that our water is a strategic
resource and decide to manage it as such. This initiates strategic management practices
for water; that is, improving and balancing local water supply and demand using
strategies driven by goals embraced by all stakeholders. This is not happening.
Step 2: We establish realistic long-term goals for local water supply and demand. A
recent estimate projected future reliable water supply at approximately 100,000 acre-feet
per year (AFY), without the LPP, by 2060 available for M&I uses. The estimate for
agriculture use is not as clear. These estimates should be updated and verified in an open
setting. A practical future demand goal can be calculated using projected future supply
and population. If we assume a 2060 supply of 100,000 AFY and use the state’s
population projection of 500,000 for Washington County, the goal for 2060 water
demand would be about 178 GPCD, equivalent to the national average. (The UDWRe
took a step along this path by developing Regional Water Conservation Goals89, which
could have set appropriate demand goals had the project been properly initiated, engaged
diverse stakeholders, and used appropriate analyses. Instead, without those critical
components, it resulted in a 2065 goal of 237 GPCD.90 91 Goals should be validated prior
to defining strategies by comparisons to similar communities92 and a local check can be
made by establishing rough guidelines, such as suggesting that a wise per capita
residential use should not be exceeded by the corresponding per capita commercial,
institutional, and industrial (CII) use. For example, if a practical individual residential use
is calculated at 90 GPCD, the goal for total M&I use, including CII, might be 180
GPCD.)
Step 3: Determine the strategies to achieve the goals and evaluate and select solution
concepts for those strategies in terms of costs and yields.

89. UDWRe, Utah’s Regional M&I Water Conservation Goals”, November 2019, at: https://water.utah.gov/wpcontent/uploads/2019/12/Regional-Water-Conservation-Goals-Report-Final.pdf.
90. CSU, “CSU Comments on Utah’s Regional M&I Water Conservation Goals Summary Conclusions and
Recommendations, March 17, 2019, at: https://conserveswu.org/wp-content/uploads/CSU-Comments-onUtah%E2%80%99s-Regional-MI-Water-Conservation-Goals-Summary-Conclusions-and-Recommendations.pdf.
91. Conserve Southwest Utah, “Comments on Utah’s Regional M&I Water Conservation GoalsDetailed CommentsMarch 17, 2019”, at: https://conserveswu.org/wp-content/uploads/2019/03/CSU-Comments-on-Utah%E2%80%99sRegional-MI-Water-Conservation-Goals-Detailed-Comments.pdf.
92. Conserve Southwest Utah, “Comparison of Per Capita Water Use in Southwestern Counties”, May 30, 2017, at:
https://conserveswu.org/wp-content/uploads/2017/07/Comparison-of-GPCD-Water-Usage-across-the-West.pdf.
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•

Step 4: Define and sequence projects to implement the selected solution concepts,
defining an objective and assigning a budget, and at the appropriate time per the project
sequencing in the program’s plan, initiate planning and approval of the project; staff and
fund it; kick off each project in sequence, then monitor its progress, adjust the plan as
necessary, measure its performance, and adjust the overall program plan as necessary.

Our county’s water future and, indeed, our state’s future demand a management plan that is
consistent with twenty-first century water supply, need, and use. We cannot rely on past practices when
water was abundant for our small population to map our future.

2.2 Conclusion Regarding Bureau of Reclamation’s Rejection of a Conservation
Alternative
Proponents’ “purpose and need,” and BOR’s unchallenging acceptance of that purpose and need,
seem designed to preclude any alternative other than the LPP. Perhaps this is because Utah’s water
policymakers are fixated on “getting our share” of Colorado River water at any cost. It may, in fact, be the
case that they never intend to build the LPP (we certainly hope not) and are simply putting down a
marker—dibs, if you will—as a sort of interstate priority claim on Utah’s share of 23% of whatever water
is left for the Upper Basin allocation.
However, instead of continuing to pursue a LPP project that will likely not have water available
for it, the BOR should have encouraged the proponents to articulate a local water management program
whereby Washington County could live within its (water) means, an approach much more in keeping with
fundamentally conservative values and attuned to the water realities of a semi-arid environment.

3 Challenges to “Chapter 3 Affected Environment”; address selected
studies of analyzed alternatives; follow sequence in DEIS
3.1 Premature to evaluate Highway vs Southern alternatives when similar and fatal
flaws (CO River, CO River Compact, Upper Basin CRC, cost, conservation
alternatives, etc.)
Insofar as the DEIS is insufficient in terms of its purpose and scope or consideration of a
conservation alternative, it seems somewhat irrelevant to comment on the effects of the two “build-theLPP” alternatives on particular resources. However, some aspects are germane.

3.2 DEIS Section 3.4 Land Use
Were the LPP to be built, it would have enormous adverse effects over its 140-mile length. The
disturbance and footprints will be severe from the six hydroelectric plants and five pump stations with
related power lines, high steel power poles connecting them to existing power grids, parking lots,
substations, lights, new access paved roads, regulating tanks and reservoirs, manholes, air release values,
vacuum relief values, blow off valves, fencing, buried forebay tanks, buried surge tanks, pipeline
inspection gauge (pig) retrievals used to clean the pipe, and surface overflow detention basins, all of
which require weekly maintenance.
The arid nature of these lands would render the visual disturbance from this infrastructure nearly
impossible to mitigate. Facilities would be visible from US Highway 89 and other highways along vast,
scenic areas, compromising viewscapes for untold thousands of visitors, and affecting tourism. These
lands draw American tourists from around the country and provide valued outdoor recreation
opportunities; they would be permanently scarred by LPP’s infrastructure. The scenic beauty of our
public lands in Washington and Kane counties is world-renowned and drives our economies, providing
thousands of jobs in hospitality and tourism. Visitors driving to different National Parks and the Grand
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Staircase Escalante National Monument would be adversely affected by the visible scars from building
the LPP and the infrastructure to support it. Scars from the LPP would harm scenic beauty important to
Utah’s economy which is transitioning to tourism and outdoor recreation, an industry that provides
110,000 direct jobs and $3.9 billion in wages in the state of Utah in 2017.

3.3 DEIS Section 3.8 Hydrology
In reviewing the analysis of hydrology, we were struck with how the DEIS analyzed impacts in
only one direction, impacts to levels in Lake Powell if water was diverted into the LPP. Never was there
an adequate analysis of how predicted climate impacts would reduce Colorado River flows that would
deny water to LPP in the first place.
As noted above, the DEIS did not adequately evaluate conditions where Native American Tribes
actually began depleting their full water rights.
This DEIS is remiss in not attempting to determine whether water will, actually, be available for
the LPP. (See discussion in Section 1.3.1 above.)

3.4 DEIS Section 3.9 Water Quality
The DEIS failed to assess the potential impact of using chemicals to control quagga mussels to
Quail Lake 93and Sand Hollow Reservoirs.
The WCWCD captures most of the Virgin River water and delivers it to the cities and its
reservoirs. Therefore, there is a concern that the byproducts of chemicals added to control quagga mussels
could add excessive nutrients to surface waters that would create more toxic algae in WCWCD reservoirs.
About four million people visit Zion National Park a year, and the water quality in the Virgin
River is becoming degraded. A new concern about the water quality in the Virgin River has developed.
The North Fork of Virgin River is the largest watershed providing water to the Virgin River. A Salt Lake
Tribune article detailed there is a severe problem to human health with the water quality of the North Fork
of the Virgin River:
“The harmful algae was found in multiple spots in the river.
“Why is it showing up now? We can’t answer that,” Gaddis said. “It’s a new area
for Utah. These sorts of blooms can be triggered by disturbances in the watersheds.
It’s not tightly linked to nutrient loads like blooms in lakes.
“The state has previously issued health warnings for E. coli impairment in the North
Fork.
“The Southwest Utah Public Health Department has issued a public health warning
for the affected areas of the river. The regional health department will post signs
warning people of the risks of exposure to the river water.”94
According to the Utah Department of Environmental Quality:
“Harmful algal blooms (HABs) develop when naturally occurring cyanobacteria in
the water multiply very quickly to form green or blue-green water, scum, or mats.

93. The Spectrum, “Quail Creek Reservoir to close for chemical treatment”, July 8, 2018, at:
https://www.thespectrum.com/story/news/2018/07/09/quail-creek-reservoir-close/768620002/.
94. The Salt Lake Tribune, “Dangerous algal bloom turns up in Zion National Park after dog dies in North Fork of
the Virgin River,” July 4, 2020, at: https://www.sltrib.com/news/environment/2020/07/13/dangerous-algal-bloom/.
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These blooms can produce potent cyanotoxins that pose serious health risks to
humans, pets, and livestock.”95
The DEIS is deficient for not considering the impact of chemicals used to prevent quagga mussels
on the Sand Hollow aquifer project.96 Included at the end of Study Report 5 is a study on the Sand
Hollow’s aquifer. See:
•

Appendix A Revised Technical Memorandum 5.13C Aquifer Recharge Issues

•

Appendix A Lake Powell Pipeline Phase I - Preliminary Engineering and Environmental Studies
Task 5 - Develop and Analyze Alternatives Revised Technical Report 5.13C Aquifer Recharge
Issues Prepared for Utah Division of Water Resources May 2009 Prepared by MWH
The report states that additional information is needed.

3.5 DEIS Section 3.10 Aquatic Invasive Species
The DEIS did not do an adequate analysis of a possible quagga mussel infestation that could
threaten the pipeline, local reservoirs, municipal infrastructure, businesses, and homes, and reduce our
water quality. It fails to adequately address the potential cost to eradicate quagga mussels in systems
operated by either WCWCD or municipalities or in individual homes and businesses. It failed to analyze
the effect and cost of chemicals used to eradicate quagga mussels and the potential impact on the quality
and safety of drinking water. It did not address the threat that treating quagga mussels with chemicals
poses to drinking water quality. Chlorine use may create trihalomethane (THM) when chlorine reacts with
organic matter in the water, which may be toxic to human health and impair our drinking water quality.
BOR did not analyze the effects on water quality from quagga mussel waste products (e.g., sulfites,
sulfates, nitrogen, ammonia, etc.) and decomposition within the pipeline and their ability to spread toxic
algae.
UDWRe’s “November 2015 Draft Study Report 2 Aquatic Resources” noted, “[quagga mussels]
have demonstrated the potential to both damage ecosystems and to require significant and costly, but
often fruitless, investment to manage and control their effects on structures and equipment in the water
supply industry.”
In 2016, the National Park Service (NPS) expressed concerns to the Utah Department of Water
Resources (UDWRe) about transferring water from Lake Powell to Sand Hollow. Utah Water
Development Commission members also voiced concerns about the spread of quagga mussels to
municipal and industrial water systems.
It is alarming to note that the proponents’ March 2011 Draft Study Report 2 Aquatic Resources97
to FERC devoted about 10 pages to the quagga mussel issue, but the November 2015 Draft Study Report
2 Special Status Aquatic Species and Habitats98 devoted only one paragraph to the quagga mussel
situation. Then, the issue became more critical, judging by the April 2016 Final Study Report Aquatic
Resources, which devoted extensive coverage to the subject99, dedicating nearly a third of the 2016 107-

95. The Utah Department of Environmental Quality, Harmful Algal Blooms, at: https://deq.utah.gov/waterquality/harmful-algal-blooms-home.
96. Final Study Report 5 Groundwater Resources April 2016, Page 1-21 at, https://water.utah.gov/wpcontent/uploads/LPP-Reports/GroundWater/20160430-05-Final-Groundwater-Resources-Study-Report_FINAL.pdf.
97. Utah Board of Water Resources, “Draft Study Report 2 Special Status Aquatic Species and Habitats”, November
2015, at: https://conserveswu.org/wp-content/uploads/2020/06/20160430-02-Aquatic-Resources-StudyReport_FINAL.pdf.
98. Ibid.
99. UBWR, “Lake Powell Pipeline Project Final Study Report 2 Aquatic Resources”, April 2016, at:
https://conserveswu.org/wp-content/uploads/2020/06/20160430-02-Aquatic-Resources-Study-Report_FINAL.pdf.
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page document to the quagga mussel problem and efforts to control them. Since the LPP efforts began.
this has become a much more serious problem than is indicated in the DEIS.

3.6 DEIS Section 3.14 Sensitive Species – Fish and Wildlife
CSU disagrees with BOR’s decision to drop any further analysis of the impact of building the
LPP on Kaibab-Paunsaugunt Wildlife Corridor. The DEIS does not consider the large amount of
infrastructure that has to be built to support the LPP and its impact on the corridor. The DEIS failed to
include this information on the Kaibab-Paunsaugunt Wildlife Corridor. It failed to take into account the
Bureau of Land Management’s requirements to protect the Kaibab-Paunsaugunt Wildlife Corridor. It
didn’t evaluate environmental impacts of the proposed Lake Powell Pipeline on the biological
connectivity value of the scientifically established significance of the Kaibab-Paunsaugunt Wildlife
Corridor. It failed to consider the Best Available Science Regarding Identification nor Protection of
Wildlife Connectivity Requirements. The DEIS also failed to include information on the KaibabPaunsaugunt Wildlife Corridor.
Arizona’s mule deer migrate off the high Kaibab Plateau (North Rim, Grand Canyon National
Park; North Kaibab Ranger District, USFS) to winter range on either side of the mountain.100 While
researchers believe most of the winter range for the Kaibab herd is on the western side of the Plateau,101
U.S. Highway 89 (U.S. 89) east of Kanab, Utah, bisects the seasonal migration of the Paunsaugunt mule
deer (Odocoileus hemionus) herd. This large herd is composed of dozens to hundreds of smaller herds of
deer that total thousands of animals. The herd overall, travels south toward Arizona in the winter, and
north toward the Paunsaugunt area near Bryce Canyon National Park and Cedar Mountain in the
summer.102
Paunsaugunt mule deer use the same migration corridors during autumn and spring when moving
to or from winter range in the Buckskin Mountains.103 Mule deer movements were likely restricted to
limited breaks in the almost vertical White Cliff and separate the Skutumpah and Wygaret terraces;
further, movements likely occurred through limited breaks in the precipitous Vermilion Cliffs that
separate Wygaret Terrance from the valley to the south. Main drainages through these cliffs provide the
easiest access. Researchers believe Johnson Canyon and Deer Springs Wash are the primary routes
through the White Cliffs for mule deer traveling to and from winter range.104 Deer Springs Wash seemed
the primary route thorough the Vermilion Cliffs.105 For mule deer that migrated to and from Wygaret
Terrace just north of Kanab, researcher suggest Kanab Creek is their route through the White Cliffs.106
The DEIS failed to take into account the Bureau of Land Management’s requirements to protect
the Kaibab-Paunsaugunt Wildlife Corridor. The first goal of the President’s National Fish, Wildlife, and

100. Haywood, D.D., R.L. Brown, R.H. Smith and C.Y. McCulloch. 1987. Migration Patterns and Habitat
Utilization by Kaibab Mule Deer. Arizona Game and Fish Department Federal Aid in Wildlife Restoration Project
W-78-R Report, Phoenix. 29 pages.
101. Carrel, William K., Richard A. Ockenfels, and Raymond E. Schweinsburg. 1999. An Evaluation of Annual
Migration Patterns of the Paunsaugunt Mule Deer Herd Between Utah and Arizona. Arizona Game and Fish
Department Technical Report 29. Phoenix. 44 pages.
102. Cramer, Patricia. 2016. US 89 Kanab-Paunsaugunt Wildlife Crossings and Existing Structures Research
Project. 2016 Spring Report. https://wildlifeobserver.net/resources/us-89-wildlife-crossings-and-existing-structuresresearch-project-2016-spring-report.
103. Carrel, William K., Richard A. Ockenfels, and Raymond E. Schweinsburg. 1999. An Evaluation of Annual
Migration Patterns of the Paunsaugunt Mule Deer Herd Between Utah and Arizona. Arizona Game and Fish
Department Technical Report 29. Phoenix. 44 pages.
104. Ibid.
105. Ibid.
106. Ibid.
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Plants Climate Adaptation Strategy is to build or maintain ecologically connected network of terrestrial,
coastal, and marine conservation areas that are likely to be resilient to climate change and support a broad
range of fish, wildlife, and plants under changing conditions.107 Major reviews of climate change
conservation management options generally identify increased habitat conservation and establishing or
restoring habitat connectivity as the top, if not the top, options to pursue.108 Identifying such priority
areas, in this case, the Kaibab-Paunsaugunt Wildlife Corridor, also benefits wildfire management,
mitigation investments, restoration efforts, and water and air quality.
The BLM has broad authority to administratively designate wildlife corridors (similar to the
Centennial Mountains ACEC,109 Trappers Point [Path of Pronghorn],110 and Sonoran Desert
designations,111 for mitigation of existing and potential wildlife habitat fragmentation. Under the Federal
Land Policy and Management Act (FLPMA), the BLM is charged with identifying, inventorying, and
protecting important natural resources, such as wildlife corridors, on the public lands. FLPMA requires
that the BLM identify and inventory the public lands for resources and important values, giving priority to
designation of areas of critical environmental concern, and manage the lands pursuant to resource
management plans (RMPs) that are based on this inventory.112 FLPMA directs the BLM to manage the
public lands in a manner “that will protect the quality of scientific, scenic, historical, ecological,
environmental, air and atmospheric, water resource, and archaeological values.”113 Furthermore, the
BLM is expected to preserve “certain lands in their natural condition; that will provide food and habitat
for fish and wildlife.”114
The DEIS didn’t evaluate environmental impacts of the proposed Lake Powell Pipeline on the
biological connectivity value of the scientifically established significance of the Kaibab-Paunsaugunt
Wildlife Corridor. U.S. 89 bisects this historic and ecologically significant migration route. In 2013, Utah
Department of Transportation (UDOT) and Utah Division of Wildlife Resources (UDWR) worked
together with multiple partners to create the U.S. 89 Kanab-Paunsaugunt Project. The goal of the project
was to funnel a portion the Paunsaugunt mule deer herd through the new wildlife crossing culverts and
three existing culverts and bridge to help reduce the mule deer- vehicle collisions in this area.115
Subsequent study results from 2016 reveal increasing mule deer numbers through the structures and

107. Council on Climate Preparedness and Resilience [Council]. 2014. Priority Agenda: Enhancing the Climate
Resilience of America’s Natural Resources. https://www.adaptationclearinghouse.org/resources/priority-agendaenhancing-the-climate-resilience-of-america-s-natural-resources.html, Accessed 11-13-14.
108. Establishing or restoring habitat connectivity as the top, if not the top, options to pursue: Mawdsley, J. R., R.
O’Malley, and D.S. Ojima. 2009. A Review of Climate Change Adaptation Strategies for Wildlife Management and
Biodiversity Conservation. Conservation Biology 23(5):1080-1089. Available at:
http://nctc.fws.gov/courses/climatechange/climateacademy/documents/Mawdsl_et_al_2009%20(2).pdf.
109. Bureau of Land Management. 2006. Record of Decision and Approved Dillon Resource Management Plan.
February 2006.
http://www.blm.gov/style/medialib/blm/mt/field_offices/dillon/rmp/rod.Par.10875.File.dat/ApprovedPlan.pdf
110. Bureau of Land Management. 2008. Record of Decision and Approved Pinedale Resource Management Plan.
https://www.blm.gov/sites/blm.gov/files/Pinedale_RMP_Directors_Protest_Resolution_Report.pdf.
111. Bureau of Land Management. 2012a [BLM]. Lower Sonoran and Sonoran National Monument Proposed
Resource Management Plan and Final Environmental Statement. June 2012. https://www.blm.gov/epl-frontoffice/eplanning/planAndProjectSite.do?methodName=dispatchToPatternPage&currentPageId=21457. Accessed
04/11/2016.
112. 43 U.S.C. §§ 1711(a), 1712.
113. 43 U.S.C. § 1701(a)(8).
114. Ibid.
115. Cramer, Patricia. 2016. US 89 Kanab-Paunsagunt Wildlife Crossings and Existing Structures Research Project.
2016 Spring Report. https://wildlifeobserver.net/resources/us-89-wildlife-crossings-and-existing-structures-researchproject-2016-spring-report.
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throughout other portions of the year rather than just during migrations.116 Other wildlife species benefit
from these wildlife crossing installations. The proposed pipeline also bisects this migration route and, as
noted in the DEIS, “pipeline trenching during construction may cause temporary barriers to sensitive
species moving through an area that are unable to cross the trench during construction.”117 While the
agency assures us this situation would be short term and localized within the ROWs,118 they estimated
that “final design would take approximately two years post-ROD and construction would begin after that
and is anticipated to occur over a six-year period.”119 The DEIS also points out “[v]arious components of
the LPP may be constructed simultaneously throughout the Project Area during this period.” Mule deer
exhibit high fidelity to their migration routes and seasonal ranges.120 Migration is learned,121 and herd
mammals, like mule deer, follow historic routes passed along by the mother to their young until it
becomes instinctually ingrained in the animals.122 Prolonged disruption of movement across the proposed
pipeline project area most likely will adversely affect the various herd’s viability and must be evaluated
resulting in effective mitigation measures before construction begins.
The DEIS failed to consider the best available science regarding identification or protection of
wildlife connectivity requirements. The Department of Interior (DOI) was clearly committed to
implementing a policy of using the best available scientific information (BASI) for planning
documentation, a principle foundation for establishing wildlife corridors. The DOI Policy for the Integrity
of Scientific and Scholarly Activities posits as its central tenet at §3.4 Policy “The Department… will not
tolerate loss of integrity in the performance of scientific and scholarly activities or in the application of
science and scholarship indecision making…” This policy further requires that scientific findings and
conclusions be made subject to public vetting: § 3.4.C “Document the scientific and scholarly findings
considered in decision making and ensure public access to that information and supporting data through
established Departmental and Bureau procedures….” In another DOI example of applying the BASI—
the National Landscape and Conservation System (NLCS) was legislatively established by the Omnibus
Public Land Management Act of 2009123 in order to conserve, protect, and restore nationally significant
landscapes that have outstanding cultural, ecological, and scientific values for the benefit of current and
future generations. The BLM policy manual describes how “the BLM will use the best available science
in managing the NLCS” and how “science and the scientific process will inform and guide management
decisions concerning NLCS units.”124 Providing a scientific foundation for decision-making is also a goal
identified in the NLCS 15-Year Strategy (Goal 1C).

116. Ibid.
117. Bureau of Reclamation. 2020. Lake Powell Pipeline Project Draft Environmental Impact Statement. June 2020.
https://www.usbr.gov/uc/DocLibrary/EnvironmentalImpactStatements/LakePowellPipeline/docs/20200600LakePowellPipelineProject-DraftEIS-508-PAO.pdf.
118. Ibid.
119. Ibid.
120. Kauffman, Matthew J., James E. Meachham, Hall Sawyer, Alethea Y. Steingisser, William J. Rudd, and
Emilene Ostlind. 2018. Wild Migrations: Atlas of Wyoming’s Ungulates. Corvalis: Oregon State University Press.
181 pages.
121. Ibid.
122. New Tracking Technology Reveals Hidden Animal Migration Routes, Kristen A. Schmitt, January 8, 2019,
Smithsonian Magazine, https://www.smithsonianmag.com/science-nature/technology-gps-collar-reveals-hiddenanimal-migration-routes-180971185/: “It takes generations and generations for herds to learn migration corridors,”
According to Matthew Kauffman, professor of zoology and physiology at the University of Wyoming and director
of the Wyoming Migration Initiative. “If you wipe out a herd that has knowledge of a specific migration, then you
lose all the knowledge that those animals have of how to make that migration.”
123. Public Law 111-11.
124. BLM Manual §6100(1.6)(A)(9) and (1.6)(F)(1).
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3.7 DEIS Section 3.15 Threatened and Endangered Species
After release of the DEIS in June 2020, nearly 14,000 acres of the Red Cliffs Desert Reserve, an
area near St. George established to protect the Mojave desert tortoise, was destroyed in wildfires.
Unknown are how many tortoises were killed in the fire, nor whether the impacts to their habitat will
stress these threatened animals beyond their survival capacity.
Since, even under the proponents’ assumptions, Washington County will have more than
sufficient water for decades, it is imperative to revisit the analysis of impacts to the Mojave desert tortoise
before finalizing the EIS.

3.8 DEIS Section 3.16 Visual Resources
The southwest United States is in the throes of a megadrought, which started almost two decades
ago. This is likely not just a megadrought but a long-term aridification due to anthropomorphic climate
change. The DEIS does not acknowledge this or address contingencies for mitigating the scars left on the
land if the trend continues. For example, what would be the added cost of providing water to remediation
areas along the pipeline’s route if the trend continues and vegetation is not reestablishing itself, especially
along historic trails with high visual resource management values?

3.9 DEIS 3.20 Socioeconomics
3.9.1 Benefits Transfer
The DEIS attempts to justify the LPP as providing more benefits that it will cost. It does so via a
concept known as “benefits transfer,” that is, transferring benefits calculated elsewhere to what is posed
as a similar project for Washington County. However, while in the proponents’ eyes, the No Action
Alternative provides less security, it’s important that BOR address the lack of security in thinking there
will be water available from the Colorado River for the LPP, when many experts are now warning about
reductions in flow resulting from climate change. If Washington County continues to ignore the need to
develop in water-conserving ways, it will find it hard to reverse course when it becomes clear that the
LPP will not provide water.
In its calculus, BOR assume benefits from water reliability based on people’s hypothetical
valuation of water “security.” But the DEIS treats the $2 billion in local economic benefits as if it dropped
from the sky. Although the project is to be funded by the state of Utah, the state is to be reimbursed by the
residents of Washington County, which means less local consumer demand for other things. It is
equivalent to buying a house for $510,000 and taking out a mortgage for $500,000. It may seem the day
one signs the contract that one is $500,000 richer since there is this fine house, but, of course, one has to
start making mortgage payments which is an additional cost, and a drain on the local economy.
The DEIS uses the IMPLAN model to assess reliability benefits, hoping to justify a $2 billion
expense to build the LPP. IMPLAN is a commonly used model to evaluate public projects but inputoutput models are a poor choice for analyzing economic impacts (and economists rarely use them). They
are more accurate for small projects and shouldn’t be used for large projects with huge impacts on the
local economy because the model assumes fixed coefficients per definition. For example, the city of St.
George could hire a local excavation company to dig the hole for a public swimming pool. But it is
ridiculous to think that a local company could easily expand their businesses and equipment and add staff
to build the LPP. The result is that most of the money would probably flow to outside companies and
workers for the pipeline, compared to what happens with a smaller project, which means more money
would leave the local economy (and state) than predicted by the model. Further, there is no rationale
given for using a period of 100 years in the analysis of benefits.
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In addition, BOR fails to justify why it chose to use as the “best” estimates of benefits values at
the high end of the residential range ($300 from a range of $89-360) and the very highest value in the
commercial range ($1,800 from a range of $360-1,800).

3.9.2 No Financing Terms Analyzed
BOR failed to critically evaluate assumptions by the proponents regarding ability to repay the
debt. The state of Utah, through the UDWRe, is proposing to construct the LPP, but is to be repaid by
residents of Washington County, via the WCWCD, through increased water rates, higher property taxes,
and higher impact fees. BOR’s analysis finds that the project only has a net positive value if growth
exceeds 2.5% per year. However, as Figure 4 shows (data from Kem C. Gardner Institute125, although
growth projections exceed that value in the next decade, by the mid-2030s growth rates are expected to
drop below 2.5%, making a net benefit doubtful. Indeed, the DEIS points this out:126
“The estimated current ability to pay is not representative of conditions that would
be expected in the future with growth in population. Kem C. Gardner Policy Institute
projections of growth in the number of households to 2065 for Washington County is
2.526 percent. Future ATP for the WCWCD is estimated by applying this growth rate
to the estimate of current ATP. Applying this growth rate to current ATP assumes
that future growth in commercial output and sales would be the same as the growth
in the number of households. As a sensitivity analysis growth rates of 2 percent, 1.5
percent, and 1 percent were also applied to recognize that the projected level of
growth is not a guarantee of future conditions. Based on the assumptions described
above, future annual ability to pay is projected to range from $124.91 million based
on 1 percent growth to $268.38 million based on the Kem Gardner projections by
2070. Future total water related charges for WCWCD water users is estimated to be
$210.34 million by 2070.
“The estimated ATP for the WCWCD study area based on the Kem C. Gardner
projections indicates ATP is sufficient to cover all water service costs, including
pipeline alternative costs, through 2070. Under the 2 percent growth scenario ATP is
sufficient to cover all water service costs until 2067 and under the 1.5 percent growth
scenario ATP is sufficient to cover costs until 2045. Under the 1 percent annual
growth scenario ATP would not be sufficient to cover costs by 2039. Under a no
growth scenario ATP would not be sufficient to cover all costs after 2032 if a pipeline
project were built.”

125. Kem C. Gardner Institute, “Utah's Long-Term Demographic and Economic Projections Summary”, University
of Utah, July 2017, at: https://gardner.utah.edu/wp-content/uploads/Kem-C.-Gardner-County-Detail-Document.pdf.
126. DEIS, page 243.
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Washington County Annual Percent Increase in Population
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Figure 5. Washington County rate of population growth (in percent on y-axis).

The state of Utah has not determined the terms of financing the LPP and, especially given the
unexpected decrease in state income and reduced citizens’ ability to pay resulting from the 2020
coronavirus pandemic, it seems unwise to saddle a community with debt service that requires a two-anda-half percent growth rate, especially when the growth rates forecast for the county by the Gardiner
Institute are less than two percent after 2035. Indeed, the DEIS assumes population growth will continue
after 2060, as noted in their projections through 2075 to justify the “reserve buffer.” However, as shown
in Figure 4, population growth is declining in the years prior, and approaching 1.5 percent by 2065, and
there is no reason to think it would suddenly start increasing after that. Indeed, by 2045, the rate of growth
is already approaching two percent.

3.9.3 State Bonding Capacity
Another weakness in the DEIS is its complete failure to assess the impacts on the rest of Utah’s
population when the state’s bonding capacity has been used for the LPP and is no longer available for
public projects such as roads, schools, or health facilities. If constructed, the LPP would be the largest
project in the history of the state, consuming the state’s ability to fund other, needed projects, such as
schools, roads, healthcare facilities, etc.

3.9.4 Novel SARS/Coronavirus Pandemic
As mentioned above, 2020 has seen an unprecedented novel coronavirus pandemic, which began
before the DEIS was released, but well after scoping and most of the analyses that were taken from the
earlier FERC process. It is unclear at this juncture what the long-term economic effects will be, but all
reliable sources indicate that it will be profound. Many businesses that were forced to close will never
reopen. Personal incomes for many will not recover to pre-pandemic levels. Costs for healthcare,
childcare, and other pandemic-related factors will increase, some permanently. The DEIS should attempt
to assess how these costs might affect residents’ ability to pay before any decision can be made.
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4 Conclusions
The DEIS fails to provide sufficient justification for the LPP. The proponents—since Utah has
not found a use for its allocation of 23% of Upper Colorado River Compact water—seem to be more
focused on beginning a project—any project—to divert water from the Colorado River before some other
Compact state lays claim to it. This seems a poor rationale for committing $2 billion of public funds
toward a project that may never succeed.
The failures of this DEIS include:
•

Arbitrary and new requirements for purpose and need, at least one of which, a “second
source,” is new to this analysis.

•

No assessment of whether water will be realistically available from the Colorado River,
given climate change-caused reduced flows, over-allocation of water between states, and
over-allocation of water rights within Utah.

•

Rejection out-of-hand of alternatives that rely only on local supplies and water
conservation targets that other communities have already achieved.

•

Insufficient analysis of environmental impacts, including:
o

Permanent impacts to visual resources and consequent impacts on a local tourist
economy.

o

Danger posed to public and private water systems of aquatic invasive species, as
well as health effects from mollusk waste products or chemicals used to eradicate
them.

o

Cumulative effects on Mojave desert tortoise populations resulting from recent
tragic fires in Red Cliffs Desert Preserve and elsewhere.

o

Questionable assumptions about economic impacts, especially during an
unprecedented novel coronavirus pandemic.

BOR has a responsibility to help local public policy makers determine up-to-date impacts from a
proposed LPP. It may not be able to do so on its original timeline; there is significant more work to be
done on this EIS, especially concerning justifications for water demand, justification for a “second
source,” availability of additional water from the Virgin River Basin, lack of availability of water from
the Colorado River and impacts on and by other Upper Basin states, environmental effects noted above,
including costs for mitigation of quagga mussels, etc. In any case but there is clear evidence that the LPP
would not be needed for decades, if ever, and making a near-term decision not yet ripe.
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Appendix A. Abbreviations
AFY

Acre-feet per year

BOR

Bureau of Reclamation

CFS

Cubic feet per second

CRSP

Colorado River Storage Project

CSU

Conserve Southwest Utah

CUP

Central Utah Project

DEIS

Draft Environmental Impact Statement

DOI

Department of the Interior

EIS

Draft Environmental Impact Statement

EWFB

Utah Executive Water Finance Board

FERC

Federal Energy Regulatory Commission

GPCD

Gallons per capita per day

GRAMA

Government Records Access and Management Act

LPP

Lake Powell Pipeline project

LWA

Local Waters Alternative

M&I

Municipal and industrial

MAF

Million acre-feet

MAFY

Million acre-feet per year

NEPA

National Environmental Policy Act

RMP

Resource Management Plan

RO

Reverse osmosis

TDS

Total dissolved solids

THM

Trihalomethane

UBWR

Utah Board of Water Resources

UDWRe

Utah Division of Water Resources

UDWRi

Utah Division of Water Rights

WRA

Western Resource Advocates
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Appendix B. Lynker Technologies Memorandum, July 28, 2020

MEMORANDUM
To:

Conserve Southwest Utah

cc:
From:

Ben Harding, Lynker Technologies, LLC

Subject:

Lake Powell Pipeline, Draft Environmental Impact Statement

Date:

July 28, 2020

Introduction and summary
This memorandum addresses water supply for the Lake Powell Pipeline Project and the
adequacy of the Draft Environmental Impact Statement for the Project (DEIS).
The Lake Powell Pipeline Project (the Project) is proposed to deliver 86,249 acre-feet (af)
of water annually from Lake Powell to Washington County, Utah. The DEIS infers that this full
amount would be available every year, but in fact in many years the Project would almost
certainly be limited to a lower or to no yield by curtailments under the Colorado River Compact
and the Upper Colorado River Basin Compact arising from a flow shortfall on the Colorado
River at Lee Ferry (Castle and Fleck, 2019; Harding, 2019). These curtailments would reduce the
reliability of the project (and its average, long-term yield) and would consequently reduce the
ability of the project to fulfill its declared purpose and need and would reduce its water supply
benefits. What is generally unrecognized is that these curtailments are also mechanisms whereby
operation of the Project can impair the operation of other more senior Colorado River water
rights in Utah, and Colorado River water rights in the States of the Lower Division, impacts that
have not been addressed in the DEIS.
The DEIS has also employed analytical methodological choices that overstate the
performance of the project and understate its impact on other water rights, and it has not reported
analytical results that directly quantify the expected reliability and impacts of the project. The
results that are presented in the DEIS suggest that the Project would not be able to deliver its full
yield, and possibly any yield, on average about every 4 to 7 years. In any year in which the
Project is fully curtailed an impairment of other water rights would almost certainly occur.
The DEIS is deficient for the following reasons:
•

It assumes that the Project will be 100% reliable, that is that it will supply its nominal
yield of 86,249 af every year during its operational life. The available evidence and
analyses suggest that the project yield will be reduced or eliminated in many years due to
curtailments of water use in Utah under the Colorado River Compact and the Upper
Colorado River Basin Compact;

•

It does not evaluate and describe the degree to which curtailments caused by the Project
would cause impairment of senior water rights within Utah;
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•

It does not evaluate and describe the degree to which depletions from Lake Powell by the
Project could impair water rights in the Lower Basin;

•

It does not evaluate and quantify the effect of climate change on the performance of the
Project; it simply assumes that the Project will be able to deliver its nominal yield in
every year during its operational life;

•

The hydrology analyses on which the DEIS is based, and Reclamation’s 2012 Basin
Supply and Demand Study suggest that the project will be unable to deliver its full yield
or any yield at all in many years in the future, but the results of these analyses are ignored
in the DEIS;

•

The hydrology analyses on which the DEIS is based and Reclamation’s 2012 Basin
Supply and Demand Study have methodological shortcomings that result in
overstatement of the performance of the Project and understatement of its impacts.
These issues are addressed in detail in the rest of this memorandum.

1. Stated Purpose and Need for the Project
The project is to supply 86,249 af of water annually to new uses in Washington County.
A full supply of water from the Project is proposed to be available by 2060 and presumably to
continue indefinitely over the unspecified operational life of the Project.
The Project proponents intend for the project to meet these additional planning
objectives:
1. Diversifying the regional water supply portfolio by providing a second source of water
for Washington County;
2. Providing for system reliability by developing a secure source of water;
3. Providing for system redundancy in the event of system failure due to disasters or aging
infrastructure;
4. Accounting for climate change scenarios; and
5. Accounting for long-term uncertainty when considering the summed effect of the
vulnerability to the water supply.
Objectives 1-3 require that the Project supply water reliably. The Purpose and Need
Report (Table 7.2-2; page 16) assumes that the project would supply its full yield of 86,249 af
100% of the time. The DEIS provides an estimate of benefit due to water supply reliability of
$1.9 billion (Table 3.2-8; page 241). These benefits are all attributable to the Project; no water
reliability benefits are attributed to the No Action Alternative. The DEIS provides no analysis of
the reliability of the Project but the hydrologic modeling results found in various DEIS
documents suggest that the Project would be substantially unreliable.
2. The mechanism and effects of compact curtailment of Utah water rights.
2.1. The law of the river (after Harding, 2019).
The Colorado River system is managed and operated in accordance with the “Law of the
River”, which consists of compacts, treaties, federal and state statutes, court decisions and
decrees, contracts, and regulations. See MacDonnell, et al. (1995), Wilbur and Ely (1933),
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Wilbur and Ely (1948), Nathanson (1978) and Verburg (2010). A comprehensive and convenient
compilation is at Weisheit (2010).
The Colorado River Compact (CRC; 1922) and the Upper Colorado River Basin
Compact (UCRBC; 1948), the principal elements of the Law of the River, set constraints on
consumptive use of water in the Upper Basin of the Colorado River. A water treaty with Mexico
(1944) created a federal obligation to deliver water from the Colorado River system at the
international border.
Article II of the Colorado River Compact defines the Colorado River System and divides
it into the Upper Basin and the Lower Basin. Lee Ferry, a point on the Colorado River main stem
one mile below the mouth of the Paria River, divides the two basins. Article II also partitioned
the states into the States of the Upper Division (Upper Division: Colorado, New Mexico, Utah
and Wyoming) and the States of the Lower Division (Lower Division: Arizona, California and
Nevada)
Article III(a) of the Colorado River Compact apportions to each basin 7.5 million acrefeet (maf) per year of consumptive use of the waters of the River. Article III(b) grants an
additional apportionment of 1 maf per year of consumptive use to the Lower Basin.
The Mexican Water Treaty of 1944 established a federal obligation to deliver 1.5 maf of
water per year to Mexico. Article III(c) of the Colorado River Compact sets out terms by which
that treaty obligation would be shared between the Upper Division and the Lower Division-some portion of that federal delivery obligation may be the responsibility of the Upper Division.
Interpretation of these provisions is controversial (CRGI, 2010). The federal obligation is often
assumed to be equally apportioned between the Upper and Lower Divisions, but under the most
severe interpretation, the Upper Division may bear transit losses on its share of the delivery
obligation and may thus owe more than 0.75 maf/year at Lee Ferry. A conventional
interpretation of Article III(c) is that the Mexican Treaty delivery is an annual obligation.
Article III(d) of the Colorado River Compact sets out the terms of an obligation on the
Upper Division not to cause the 10-year cumulative flow at Lee Ferry to be depleted below 75
maf. This flow obligation will likely be the principal limiting constraint on consumptive use in
the Upper Basin. The framers of the Compact expected that annual natural flows at Lee Ferry
would typically substantially exceed 16 maf, which would satisfy the apportionments in Article
III(a) and (b), and the obligations in Articles III(c) and (d), and leave a surplus, but that
expectation is now understood to have been optimistic (Kuhn and Fleck, 2019). The delivery
obligation of the States of the Upper Division for a share of the Mexican Treaty under Article
III(c), and the non-depletion flow obligation under Article III(d) constitute a “combined flow
obligation”.
Article VIII of the Colorado River Compact exempts Present Perfected Rights (PPRs) in
the Upper Basin from the apportionment and obligations set out in Article III1.
The Upper Colorado River Basin Compact (UCRBC) apportions water among the Upper
Basin states and sets out principles for curtailment in the event of a flow shortfall in Article III of
the Colorado River Compact. Note that the UCRBC refers to Article III of the CRC in its

1

PPRs will not be curtailed even if the flow obligation at Lee Ferry or the federal delivery obligation to Mexico are
unmet.
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entirety, and thereby incorporates shortfalls to any delivery required to satisfy any obligation of
the States of the Upper Division to meet the federal Mexico Treaty delivery obligation.
Article III of the UCRBC sets out the apportionment of water among the States of the
Upper Division and Arizona. Arizona is apportioned a fixed 50,000 af; the apportionments
among the States of the Upper Division are set out as percentages of, “…the total quantity of
consumptive use per annum apportioned in perpetuity to and available for use each year by
Upper Basin under the Colorado River Compact and remaining after the deduction of the use, not
to exceed 50,000 acre-feet per annum, made in the State of Arizona” [emphasis added], which
are: State of Colorado, 51.75%; state of New Mexico, 11.25%, state of Utah, 23.00%; and state
of Wyoming, 14.00%. The term “available for use each year” in Article III recognizes that, under
some hydrologic conditions, the amount of water available for consumptive use in the States of
the Upper Division may be less than the amounts set out in Article III(a) of the CRC, due to
operation of Articles III(c) (treaty obligation to Mexico) and III(d) (Upper Division obligation)
of the CRC, however those might be interpreted.
Article IV of the UCRBC sets out the procedures and requirements for curtailment of use
in the States of the Upper Division (no provision is made to curtail any overuse in Arizona).
Several parts of that article are important. First it requires the immediate “repayment” of overconsumption (relative to its or their percentage apportionment) by a state or states prior to any
additional curtailment of use in other states. Second, after repayment of overconsumption,
apportionment of any necessary curtailment is based on actual water use during the water year
immediately preceding rather than on the percentages set out in Article III(a)(2). Third, it defines
Present Perfected Rights according to the date of adoption of the CRC by the negotiators on
November 24, 1922.
The principal reservoir in the Upper Basin is Lake Powell, with a current active capacity
of approximately 20 maf, impounded behind Glen Canyon Dam, about 18 miles above Lee
Ferry. Construction of Glen Canyon Dam, closed in 1963, added another layer to the Law of the
River in the form of operating rules (Reclamation, 1970) legislated as part of the Colorado River
Basin Project Act (1968), as subsequently updated (Verburg, 2010).
What might be the future interpretation of each of the elements of the Law of the River,
and how they may be implemented, is broadly contentious and their precise nature will only be
resolved by negotiation or prolonged litigation, or both (Robison and Kenney, 2012).
2.2. Curtailment of consumptive use in the Upper Division under the Colorado River
Compact
In general terms, if the flow at Lee Ferry falls below the combined flow obligations set
out in Article III(c) and Article III(d)--however these may eventually be interpreted-consumptive use in the Upper Basin must be curtailed to the degree necessary to offset any flow
shortfall, except that PPRs are not subject to curtailment, according to the principles set out
above under Article IV of the UCRBC.
2.3. Curtailment of water use by Utah under the Upper Colorado River Basin
Compact.
In the event of a flow shortfall at Lee Ferry and a consequent curtailment of consumptive
use among the States of the Upper Division, if Utah has, over the previous ten years,
consumptively used more than 23% of the water determined to have been available for
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consumptive use in the States of the Upper Division, it would immediately have to curtail use (or
deliver stored water) until that amount has been offset. If, after repayment of all
overconsumption, a shortfall still remains at Lee Ferry, Utah (along with the other States of the
Upper Division) would have to curtail its use or deliver stored water in the proportion that its
consumptive use in the previous year bears to the total consumptive use in the previous year
among the States of the Upper Division.
2.4. Curtailment of use under water rights within Utah
Should curtailment of consumptive use in the State of Utah become necessary, the Utah
Division of Water Resources would have the responsibility of curtailing use under Utah water
law, according to priority of appropriation date, subject to preferences in the event of a declared
temporary water shortage emergency (Utah Code Ann. § 73-3-21.1). Curtailment of consumptive
use under water rights perfected prior to November 24, 1922 (Present Perfected Rights) would
not be necessary.
2.5. Utah’s apportionment of water will vary depending on hydrology
The quantity of water available for consumptive use in the Upper Basin in any year is a
function of the hydrology over the period between the time when reservoir storage above Lee
Ferry is full and the reservoir is spilling and the time of a shortfall in the combined flow
obligation at Lee Ferry. In general terms, the amount of water available for consumptive use in
the Upper Basin during a dry spell is the water stored in reservoirs above Lee Ferry (primarily
Lake Powell) plus the cumulative natural flow of the river at Lee Ferry, less cumulative
evaporative losses and less the cumulative combined flow obligation. The quantity of water
available for consumptive use in Utah during this period is 23% of the total amount available to
the Upper Basin (after subtracting the fixed 50,000 af/year apportioned to Arizona).
The amount of water available for consumptive use in the States of the Upper Division,
and thus in Utah, can only be known exactly at the time of a flow shortfall (Harding, 2019). The
time between a reservoir spill2 and a flow shortfall can range over decades, and it is impossible
to predict hydrology over more than a seasonal time frame with useful skill. If the exact amount
of water available for consumptive use were known at the time a spill ends, then water rights
could be administered in perfect priority to avoid a curtailment but perfect, or even useful
foreknowledge is impossible. The event of a flow shortfall is evidence that water rights have not
been administered perfectly, and administration of the payback of over-consumption, or of
curtailment to maintain flow at Lee Ferry would cause undue harm to senior water rights
(Harding, 2019).
3. The Project would not be 100% reliable at the nominal yield.
The Project would be susceptible to curtailment, and the available information suggests
that it would be curtailed at a significant frequency, but the DEIS does not address this
probability. Without an evaluation of the reliability of the Project, its ability to meet its proposed
purpose cannot be evaluated. The DEIS must quantify the reliability of the project in the face of
compact curtailments and operation of a drought contingency plan (DCP).

A “spill” as used herein means that the reservoir is full. The infrastructure at Glen Canyon Dam is such that water
may be released down the spillways when the reservoir is not full, but in the terminology adopted herein those flows
would be considered “releases”.
2

44

8388

As described above, the Project is susceptible to curtailment under the terms of the CRC
and the UCRBC. Curtailment could reduce or even eliminate yield from the project for a year or
more. As described below, evidence in the Project documents and the Colorado River Basin
Supply and Demand Study (Reclamation, 2012) cited in the DEIS and its supporting documents,
suggests that the Project could be curtailed at a significant frequency.
A DCP includes both a Demand Management Storage Agreement (DMSA), allowing for
use of unfilled space in federal reservoirs, and demand management programs (DMP) for the
Upper and Lower Basins. No Upper Basin DMP currently exists—its feasibility and potential
scope is currently the subject of study by at least some states of the Upper Division. Reclamation
(2019) contains a conceptual statement of purpose for an Upper Basin DMP.
“The purpose of an Upper Basin Demand Management Program will
be to temporarily reduce Consumptive Uses in the Upper Basin or augment
supplies with Imported Water, if needed in times of drought, to help assure
continued compliance with Article III of the Colorado River Compact
without impairing the right to exercise existing Upper Basin water rights in
the future.” (Reclamation, 2019)
Augmentation of supplies would be extraordinarily expensive and politically complex
and is unlikely to occur. Accordingly, without augmentation the Upper Basin DMP is solely a
mechanism for prospective administration of consumptive use, so as to reduce the probability of
a shortfall to the combined flow obligation at Lee Ferry. As such, operation of an Upper Basin
DMP can be thought of as a pre-emptive curtailment, and diversions by the Project would likely
be reduced when the DMP is in operation.
4. In the event of a curtailment, the Project would likely impair senior Utah water rights
As described above, and in Harding (2019), except in extraordinary circumstances, a
curtailment will result in impairment of senior rights due to the accumulation of depletions by
more junior rights. Because years or decades may pass between curtailments, the effect of excess
consumptive use by junior rights accumulates in Lake Powell. If the cumulative overconsumption under a junior right is more than its annual consumptive use, curtailment would
extend to senior rights, thus impairing those rights (Harding, 2019).
For illustration, assume that the Project operates at its full annual capacity for ten years,
and that it is the most junior water Colorado River water right operating in Utah. Over that time
it will deplete about 860,000 af from the Colorado River, and those annual depletions will
accumulate in Lake Powell with the result that the reservoir will be 860,000 af lower than if the
Project had not been operating. If, at the end of that period Lake Powell is empty, and a shortfall
in the combined flow obligation in the amount of 500,000 af results, that shortfall will be entirely
due to operation of the Project over that ten-year period; absent the effect of the project, the
reservoir would have been able to release 500,000 af, so no shortfall would have occurred, and
still have contents of 360,000 af. But the Project, even if shut down completely, would make up
only 86,000 af of that shortfall in one year; the remainder would have to be made up by
curtailing other, senior water rights.
Even prospective administration, such as against “triggers” as contemplated by DMPs
would likely impair senior rights. Only an after-the-fact settlement may be able to make senior
rights whole (Harding, 2019).
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5. The Project could cause impacts to Lower Basin water rights
A curtailment is intended to maintain flow at Lee Ferry sufficient to meet the combined
flow obligation there. This may not be possible in in very severe conditions, particularly because
consumptive use under Present Perfected Rights cannot be curtailed even if that means that the
flow at Lee Ferry will drop below the combined flow obligation. In the event that the combined
flow obligation at Lee Ferry is not fully met, the amount of water available for storage or use in
the Lower Basin would be reduced, potentially impairing water rights there. Shortfalls to the
combined flow obligation are possible based on analysis of prehistoric flow reconstructions
(Harding, 2019) and will increase in frequency if climate change or megadroughts reduce flows
of the Colorado River further.
6. DEIS ignores the effect of climate change on Project yield.
The DEIS adopts projections of hydrologic conditions under five future climate scenarios
to show that Washington County Water Conservancy District (WCWCD) would experience
2060 supply deficits ranging from approximately 54,000 af to approximately 113,000 af, or
more. These projected deficits are used to establish the need for the project. The project purpose
is to supply water to the WCWCD to eliminate or reduce these deficits.
However, the DEIS applies inconsistent analytical approaches for the assessment of need
and purpose. In assessing need, the DEIS quantifies the effect of climate change on water supply
shortfalls to WCWCD, as noted above, but it ignores the effect of climate change when assessing
the ability of the Project to deliver water, and assumes that the nominal annual yield claimed for
the Project, 86,249 af, would be available in every year. The very research cited in support of the
assessment of need offers a dire picture of future water supply on the Colorado River and
suggests that the yield of the project is highly uncertain. Further, the hydrology studies
incorporated into the DEIS documents suggest that the yield of the Project would not be reliable.
The DEIS cites recent published research by Udall and Overpeck (2017) and Milly and
Dunne (2020) to support projections of lower flows on the Virgin River, and thus larger
WCWCD supply shortfalls. However, the results in both Udall and Overpeck and Milly and
Dunne encompass the entire Upper Colorado River Basin, and can be directly applied to natural
flow at Lee Ferry. Both papers offer estimates of projected change in runoff (directly comparable
to change in natural flow at Lee Ferry) due to projected changes in temperature. The expected
value of flow changes at 2050 ranged from -7% to -27% for Udall and Overpeck and -14% to 31% for Milly and Dunne. Very roughly speaking, these projections translate to reductions in
water available to Utah of 240 thousand af (kaf) to 1 maf3. Both groups of authors state that it is
possible that these reductions could be moderated by increases in precipitation, but that it is
unlikely that those increases could fully counter the temperature-induced reductions.
Note that these projections are for changes to average flow. Multi-decadal-scale droughts
are amply represented in the historical record, and more severe and sustained droughts are
contained in the prehistoric record. Drought would compound the flow reductions due to

3

Based on a long-term average flow at Lee Ferry of 15 maf. A 7% reduction of 15 maf is 1.05 maf, which would be
borne by the Upper Division states. Utah is apportioned 23% of the water available to the Upper Division states; its
share of the 7% reduction is thus about 240,000 af.
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projected changes average temperature. For example, Udall and Overpeck note a 16% reduction
in flow during a 25-year drought in the prehistoric record.
7. The DEIS hydrology analyses are not based on sound science and sound assumptions
The DEIS reports results of hydrology modeling on the Colorado River. Two hydrology
scenarios are used to generate this result, a historical scenario and a climate change scenario.
However, these analyses are unrealistic, as they assume that a substantial part of the expected
increase in basinwide consumptive use will not occur. In Appendix C-10 (Reclamation, 2020),
Reclamation writes:
In this modeling, Colorado Basin future total annual depletions are
significantly lower than those modeled in the 2012 Basin Study and the 2007
Final EIS of the Colorado River Interim Guidelines for Lower Basin
Shortages and Coordinated Operations for Lake Powell and Lake Mead
(Interim Guidelines EIS; Reclamation 2007a). This is because for the
purposes of this analysis all depletions except the Southern and Highway
Alternatives and those identified as reasonably foreseeable held at 2060
levels were held constant at 2020 depletion levels.
Elsewhere in Appendix C-10 and in the DEIS, Reclamation characterizes this modeling
decision as providing “the maximum impact”, but this is simply wrong. Each one of the seven
Colorado River states plans to utilize fully all water that is physically and legally available to it.
No justification is provided for this assumption of reduced basin-wide depletions, but even if one
could be offered the assumption is scientifically incorrect and completely implausible, and
renders useless the hydrology results on which the DEIS is based.
Reclamation did include a “sensitivity analysis” wherein full basinwide projected
demands were used to simulate the Project, but only against the historical inflow scenario. Using
the full basinwide projected demands is the correct demand assumption, but that assumption
should be used in the main analysis. (The use of the direct natural flows to represent “historical”
conditions overstates the performance of the Project, as is described more fully below.)
In the DEIS and in Appendix C-10, it is not clear exactly what depletions from the
Colorado River were simulated in modeling the No Action Alternative. See the specific language
below.
8. The DEIS does not provide a direct assessment of the reliability of the Project
As described above, the Project will be susceptible to curtailment by operation of the
Colorado River Compact and the Upper Colorado River Basin Compact. The DEIS does not
report, as part of its hydrology analyses, results that allow a direct assessment of the reliability of
the Project. What is necessary are estimates of the frequency and severity of curtailments. A
presentation of results that would provide this information would be a set of curves of the
magnitude of 10-year cumulative flows at Lee Ferry, for the 10th, 5th and 2nd percentile
(corresponding to return intervals of 10, 20 and 50 years)4.
9. What other DEIS hydrology analyses suggest about Project reliability

4

This would be similar to Figure 2.3-9 of Appendix C-10, Hydrology, but for the ten-year cumulative flow and for
at least the three percentiles noted.
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Three analyses of the water supply for the Project from the Colorado River are available:
the presumably final analysis in Appendix C-10; Final Study Report 18, Surface Water
Resources, dated April 2016; and Draft Study Report 18, Surface Water Resources, dated
November, 2015. Each provides information beyond what is contained in the DEIS itself.
9.1. Appendix C-10: Hydrology
This analysis is the source of three charts presented in the DEIS showing model results
for Lake Powell water surface elevation (WSE) in December. Very important modeling results
were provided in Appendix C-10 but not included or even mentioned in the DEIS. In addition to
the December WSE results, Appendix C-10 provides results for the probability that Lake Powell
would fall below minimum power pool, and water-year release volume from Glen Canyon Dam.
In addition, Appendix C-10 presents results for another scenario using a conventional
assumption of full development in the Upper Basin5 and the climate change hydrology. Results
for that scenario are shown in the following figures.
Lake Powell Water Year Release Volume

Probability of NOT Exceeding(<=) 3490, March
O im atf' Chan"" Flows ~S.S Df'mands

.

2020

,,__

I .&.

I' µ"
J

, r--._

"'

.L

•

NoAc<ioo

-

,.__

>,.

I" ~--,----.---a
""""!":'!/""°""'=!!"~'-~'-"'~"~"""""'~
~ ---,---~--~

II _ ,,,,,~
1 -

A-

I-/

- - t °" Pii,e!Lne
-

/1-J

SOK Pll)elne

- -90% Plpej lne
0

2020

20<0

2025

2010

20)5

"''

YEAR

YEAR

Figurf' 2.3-17 Probability of Lake Powell Pool Elevation Below 3,490 feet in Dcc o n bt:r. Climate Ch ange Inflows,
86kafLake Powell Pipeline Maxllnum Depictio n.

2045

,oso

''"

2060

figure 2.3-18 Lake Pow,:U Watc:r Year Rcrallt- Clima1c Change lnfl0\\'8,
86k:ar Lake Powcll Pipeline t.hximum Depictio n.

Figure 2.3-17 (left) shows the probability of not exceeding the WSE of minimum power
pool in Lake Powell (3,490 ft). Minimum power pool is the elevation at which generation at the
hydroelectric plant at Glen Canyon Dam must cease, causing severe operational and financial
impacts. A primary objective of an eventual Upper Basin DMP would be to maintain Lake
Powell at or above minimum power pool. Figure 2.3-17 shows that the probability that Lake
Powell would be at or below minimum power pool increases with time, and reaches 40% at
2060. Demand management practices (e.g. fallowing) act slowly, over a year or more, so this
result suggests that an Upper Basin DMP would have to be active at all times, so the yield of the
Project would likely be substantially reduced.6

5

Virtually every previous study of water availability in the Colorado River has included evaluation of what is
termed “full development” in the Upper Basin. See, for example, Reclamation, 2007 and Reclamation, 2012.
6
The agreement about Colorado River drought contingency management, Reclamation, 2019, sets a target level of
3,525 ft as the elevation when actions will be contemplated to protect against excessively low levels in Lake Powell.
While this is an operational target, it illustrates that action will be contemplated well before the Reservoir
approaches minimum power pool. This provides a perspective on the degree of conservatism that can reasonably be
expected in an Upper Basin DMP.
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Figure 2.3-18 (right) shows the distribution of releases from Lake Powell during the
study period. Of interest is the lower set of lines—releases from Lake Powell (through Glen
Canyon Dam) were simulated to be at or below the levels shown in those lines ten percent of the
time. (For example, in 2043, the simulation shows that in both the No Action and Pipeline cases
the annual release would be less than or equal to 6 maf.) Under normal operations, an annual
release of 8.23 maf from Glen Canyon Dam is considered sufficient to meet the combined flow
obligation at Lee Ferry7 and this is the usual operation. Releases below this level will lead to a
flow shortfall to the combined flow obligation at Lee Ferry, which would precipitate a
curtailment. Even a single year of low flow could cause a curtailment if the release over the
previous nine years has been at the nominal level of 8.23 maf. Figure 2.3-18 shows that after
about 2032 there would be a 10% probability that releases would be at or below 5 to 6 maf.
These results suggest that the Project could be susceptible to curtailment one out of every ten
years, on average.
Appendix C-10 adopted the same assumption about future basinwide depletions as the
DEIS:
Those depletions that cannot be defined as reasonably foreseeable
remained constant at the 2020 depletion levels associated with the Basin
Study Current Projected demand scenario. Those depletions assumed
reasonably foreseeable are held constant at 2060 levels, and include the
Central Utah Project, Animas-La Plata, Dolores Project, Navajo-Gallup, Ute
Indian Compact, and Navajo Indian Irrigation Project.
Appendix C-10 describes the No Action Alternative this way:
Under the No Action Alternative, the LPP would not be built and no
other planned projects described in the No Action Alternative in Chapter 2 of
this DEIS would affect the Colorado River. Therefore, there would be no
effect to the Colorado River under this alternative.
Without a detailed report of the modeled depletions the disposition of the Colorado River
supply for Project in the No Action Alternative is uncertain. A comparison of DEIS Figure 3.8.1,
Appendix C-10 Figure 2.3-1 and Final Study Report 18 Figure 1 show similar differences
between the Action and No Action alternatives, which implies that Appendix C-10 and the DEIS
assumed that the water supply for the Project would not be developed elsewhere by Utah under
the No Action alternative. The relatively small, and increasing magnitude of the differences
between the Action and No Action alternatives in this modeling is attributable to the transient
nature of the analysis and its arbitrary stopping point in 2060. This is only an inference,
however—this imprecision in the DEIS prevents an assessment of the impacts of the Project.

7

The combined flow obligation at Lee Ferry is assumed to be met if the flow at Lee Ferry is 8.25 maf annually, as
this will provide 75 maf over a ten year period to meet the CRC Article III(d) obligation and 0.75 maf annually to
meet the assumed Upper Division share of the federal obligation to Mexico. The Paria River joins the Colorado
River between Glen Canyon Dam and Lee Ferry and contributes an annual average of 20,000 af (0.02 maf). Thus,
the usual operation at Glen Canyon Dam is an annual release of 8.23 maf. Higher or lower releases are made under
specific conditions.
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9.2. Final Study Report 18, Surface Water Resources
Final Study Report 18 (UBWR, 2016) is based on hydrologic modeling conducted by
Reclamation (Reclamation, 2015) included therein as Attachment 2, DRAFT Lake Powell
Pipeline Hydrologic Modeling. The approach and results in Reclamation, 2015 are consistent
with but not identical to results in Appendix C-10 and the DEIS. One difference in approach is
that depletions that are not considered “reasonably foreseeable” are held at 2015 levels.
Reclamation, 2015 is explicit about whether water contemplated for diversion by the
Project is assumed to be used elsewhere in Utah. It describes the No Action alternative this way.
The No Action alternative assumes that if the Lake Powell Pipeline is
not developed, Utah’s unallocated water would not be developed somewhere
else in the state. This analysis isolates the effect of adding a new project
(Lake Powell Pipeline) to the mix of existing and reasonably foreseeable
depletions in the Colorado River system.
9.3. Draft Study Report 18, Surface Water Resources
Draft Study Report 18 (UBWR, 2015) is based on hydrologic modeling conducted by
Reclamation (Reclamation, 2010) included therein as Attachment 2, DRAFT Lake Powell
Pipeline Hydrologic Modeling. Reclamation, 2010 differs in substantial ways from the
subsequent reports described above.
It adopted two scenarios of future basinwide depletions, each with different assumptions
about the No Action alternative:
•

Final Planning Analysis: Assumes that future water development in the Upper Colorado
River Basin would occur according to projections provided by the Upper Basin States. In
this analysis the No Action alternative assumes that if Utah does not develop the Lake
Powell Pipeline, that water would be developed somewhere else in the state.

•

No Additional Depletion Analysis: Assumes water use in the Colorado River basin would
remain constant at current levels, except for reasonably foreseeable future projects, which
are held constant at 2009 depletion levels. In this analysis, the No Action alternative
assumes that if the Lake Powell Pipeline is not developed, that water would not be
developed somewhere else in the state.

As explained below, the No Additional Depletion scenario is not plausible and is not
considered further here.
Reclamation, 2010 adopted two scenarios of future hydrology:
•

Direct Natural Flow, Index Sequential Method (ISM): The future hydrology used as input
to the model in this scenario consisted of samples taken from the historic record of
natural flow in the river system over the 101-year period from 1906 through 2006.

•

Nonparametric Paleo-conditioned (NPC) inflows: This inflow hydrology scenario uses
paleo-hydrologic state information (i.e., wet or dry) to conditionally sample from the
historic natural flow record. The paleo-hydrologic state information was derived from
annual streamflow reconstructions from tree-ring chronologies of the years 762 to 2005
on the Colorado River at Lees Ferry (Meko et al., 2007).
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See Reclamation (2007) for details of the Index Sequential Method (Chapter 4) and the
Non-Parametric Paleo-conditioned method (Appendix N).
The most notable result from Reclamation 2010 is the substantial difference in simulated
Project performance between model runs using the ISM and the NPC hydrology, as shown in the
following figures (“Selected results…”). The first row shows Figure 1 (left, based on direct
natural flows, DNF/ISM) and Figure 7 (right, based on NPC) from Reclamation, 2010. These
two figures show estimates of the future probability of Lake Powell WSE. Note that the two
figures have very different vertical axes.
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Selected results from Reclamation, 2010 (Draft Study Report 18, Surface Water
Resources, Attachment 2)
Results based on Direct Natural Flows

Results based on paleo-conditioned
flows (NPC)
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The 10th percentile WSE for the NPC scenario decreases dramatically after 2035, falls
below minimum power pool in about 2050, and is decreasing when the analysis ends in 2060.
The second row shows the probability that Lake Powell WSE would fall to or below minimum
power pool. Figure 8 (right, NPC) shows the probability that Lake Powell WSE would fall to or
below minimum power pool to be about 10% by 2045 (one out of every ten years) and 15% by
2060 (approximately one out of every seven years; the corresponding probability in Figure 2
(left, DNF/ISM) is virtually zero. The third row shows the cumulative distribution of annual
water-year releases from Glen Canyon Dam. Figure 10 (right, NPC) shows the probability that
Glen Canyon water-year releases would fall below 8.23 MAF to be about 5% (approximately 1
in every 20 years); the corresponding probability in Figure 4 (left, DNF/ISM) is zero (flows are
at or above 8.23 MAF 100% of the time). Note that lowest value shown on the vertical axis of
Figure 4 is 6 MAF and flows reach that level, or below, three percent of the time.
The results from the NPC analysis suggest that the Project would be vulnerable to
reductions or elimination of yield due to operation of DCP/DMP or due to curtailment. The tenth
percentile of Lake Powell WSE (first row, right) drops steadily after 2035 and drops below
minimum power pool around 2050. The tenth percentile value is the elevation at which the
reservoir will be at or below one year out of ten, on average. That the tenth percentile WSE is
dropping in 2060 is an indication that the system is not sustainable and that the study period must
be extended to adequately characterize the long-term performance and reliability of the Project.
The probability of not exceeding minimum power pool (WSE of 3490 ft; second row, right) rises
above 10% before 2045, reaches about 15% in 2055 and is still increasing in 2060. This result is
consistent with Figure 7. The frequency distribution of water year releases from Glen Canyon
Dam (third row, right) drops below the normal annual release of 8.23 maf about 5% of the time.
This is equivalent to a flow shortfall in one out of every 20 years.
The differences between the results from the DNF and NPC scenarios are due to the
peculiar nature of the historical record. The natural flow record on the Colorado River begins in
1906 and from that time until the 1920’s the river enjoyed a sustained wet period. The ISM
method steps through the historical hydrology record (101 years long, at the time of these
analyses), first starting a simulation in 1906 that runs until 2006, then starting a second
simulation that runs from 1907 through 2006 and then wraps around and includes 1906, and so
on. This produces 101 separate simulations, the last one starting in 2006 and then wrapping
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around to pick up 1906 through 2005. However, each of the 101 simulations includes the wet
period in the first part of the 20th Century, but that wet period was a very rare event—it is
singular in the reconstructed period reaching back to year 762. Figure 2 from Meko et al., 2007
illustrates this.
.. 80% Confidence .1nterval ... : ... •• •. •• • • • -• -• •• • . •• •• • •• •. •• • •• •• • . •• •• •• ••

115

Re¢onstructed

110

~

1105
Q)

~0

100

"#-

95

3:
O
u::::

90
85
80

; · ............. ·

75 ~ - - - - - ~ - - - - - ~ - - - - - ~ - - - - - ~ - - - - - ~ - - - - - ~
800

1000

1200

1400

1600

1800

Ending Year of 25-yr Running Mean

The Meko et al., 2007 reconstructed record indicates that the early 20th Century wet
period is wettest period in more than 1,200 years. Assuming only for illustration that the climate
over the next 1,200 years would remain the same as it was in the last 1,200 years, then we could
expect to see one wet period equivalent to that of the early 20th Century over that 1,000-year
period. But, each of the 101 simulations from the DNF/ISM hydrology contains that wet period
as one or two wet spells. This introduces a non-conservative bias into the evaluation of the
performance and impacts of the Project. On the other hand, the NPC hydrology preserves the
mean flow from the historical record within a few percent but generates many unique synthetic
flow sequences that are consistent with the variability shown in the Meko et al., 2007
reconstruction. Because it was a very rare event, the NPC flow sequences do not contain a wet
spell comparable to the early 20th Century. For this reason, the NPC method is the scientifically
sound approach to evaluate the performance and impacts of the project under the current
climate.8
9.4. The DEIS hydrology studies adopted assumptions and methods that overestimate
reliability of the Project
9.4.1. Understating basin-wide depletions
The DEIS bases its assessment of the benefits and impacts of the Project on an analysis
that does not reflect full development of all basin states. It offers a “sensitivity analysis” that
does reflect full development as an ancillary analysis but that is actually the more appropriate
analysis. The assumption in the DEIS that full development would not take place is simply not
plausible, and constitutes an egregious error in the analysis of the performance and impacts of
the Project. This assumption evaluates the Project in the context of a system where there is less
8

The NPC does not reflect the future impact of climate change on the flows of the Colorado River. Rather, it
provides a less-biased representation of the past long-term variability of the flow of the Colorado River.
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competition for water than is plausible, so the Project will appear to be more reliable and to have
less impact than would likely be the true case.
Beyond that bias, the DEIS does not quantify the degree to which basin-wide depletions
have been underestimated. The hydrology studies do provide a list of the model “nodes”9 that
have been included in the analysis, but to quantify the degree to which the decision to exclude
other expected depletions has understated future basin-wide development would require a high
degree of expertise and access to the Reclamation models and datasets. While this is surely
possible, the DEIS is deficient because it conceals this important information from the general
public.
The DEIS rationalizes its assumption of less-than-full development on a narrow technical
interpretation of what projects are “reasonably foreseeable”. Even though the development of an
individual project may be uncertain, and therefore it is judged not to be “reasonably foreseeable”,
full development by each Upper Division state of its available water supply is inevitable.
Because the impact of any individual project on the water balance above Lee Ferry depends
primarily on its consumptive use of water, and not on its location or other details, generic
“placeholder” projects should be used to provide a realistic context for evaluation of the Project.
9.4.2. Use of DNF/ISM method
As noted above, the ISM method used to construct the flow sequences used as input in
modeling of the Direct Natural Flow scenario always includes the anomalous wet period from
the early 20th Century (Meko et al, 2007) so it overstates the reliability of the project because
Lake Powell fills completely at least once in every trace. The NPC hydrology provides a better
foundation for evaluating the performance of the project under an assumption of climate
stationarity (i.e. an assumption that the future climate will be similar to that of the past 1,200
years).
9.4.3. Using transient climate-change analysis through 2060 overstates reliability
of project
Reclamation consistently uses direct simulation of projected future natural flows based
on future climate conditions projected by global climate models (GCMs; also called general
circulation models) that are converted into natural inflows using a hydrology model; see
Reclamation, 2012. This methodological choice overstates the performance (reliability) of the
project for two reasons.
The first reason is related to the short study period used in the DEIS hydrology analyses,
all of which end in 2060. The development plan for the Project does not have it begin diversions
until 2027 and then depletions start at low levels and increase only gradually and do not reach
full yield until 2049, so the Project’s full impact is only simulated for eleven years. Projected
changes in natural flow develop progressively throughout this century, with conditions at midcentury being substantially less severe than conditions at the end of the century (see, e.g.,
Harding et al., 2012). Thus, the performance of the Project is being evaluated over a very short
period that is not representative of the conditions that are projected to occur during the
substantial majority of its service life. A proper evaluation of the reliability and impacts of the

9

These are locations where depletions are simulated to occur in the Colorado Rivers Simulation System (CRSS)
Model used by Reclamation.

55

8388

Project would use a “period-change” approach (Brekke, 2011) with a simulation period
extending for at least the expected service life of the project after full development. The period
change approach adjusts historical stream flows to reflect the projected average conditions at
some future time. The period change approach has been used in numerous studies, including the
Colorado River Water Availability Study (CWCB, 2012) and several studies by Reclamation: the
St. Mary-Milk Basin Study (Reclamation 2010a), a yield study of selected reservoirs in
Oklahoma (Reclamation 2010b), and the Northwest Area Water Supply Project, in North Dakota
(Reclamation 2012a). The use of the period change approach has precedence in the DEIS as it
was used in the Virgin River Climate Change Analysis as part of the “period composite delta”
method (Reclamation, 2014; UBWR, 2016a). An appropriate future time frame for this analysis
would be, at a minimum, at the mid-point of the expected service life of the project, but a more
conservative choice would be at the end of its expected service life.
The second reason is that the current climate models understate decadal to multi-decadal
(D2M) variability in precipitation in historical simulations of the climate of the Western United
States, and elsewhere (Ault et al., 2012). It is precisely D2M variability that is most critical for
the performance of Lake Powell in the Upper Colorado River Basin. Paleo studies (such as the
Meko, et al., 2007 reconstruction) indicate that estimates of D2M prominence based only on the
20th century record may themselves understate the long-term condition. Thus, a future
expectation of more severe and sustained drought overlaid on top of changes in mean hydrology
is supported by research. The DEIS analysis does not adequately incorporate the current,
accepted science about this issue.
10. Reclamation 2012 Supply & Demand Study suggests the Project would have poor
reliability
The DEIS refers to Reclamation’s 2012 Supply and Demand Basin Study (2012 Basin
Study; Reclamation, 2012) to support the statement of need for the Project. Specifically, the
DEIS cites to Reclamation, 2012 to rationalize the argument that in the face of climate change
WCWCD should have a second source of water. However, the DEIS notably ignores the large
body of results in Reclamation, 2012 that quantify the likely effect of climate change to reduce
water availability from the Colorado River.
10.1. Reported curtailment frequency, volume
The 2012 Basin Study offers quantitative estimates of the frequency and severity of flow
shortfalls at Lee Ferry. (Reclamation, 2012, Figure G-5.) Such flow shortfalls trigger
curtailments of consumptive use in the States of the Upper Division. These results suggest that
the reliability of the Project would be significantly less than 100%: After about 2040, the
frequency of years with flow shortfalls in climate change scenarios range from about 17% to
about 25% (roughly, on average, every fifth year) depending on the development scenario. The
NPC scenario results in between 2% and 8% (roughly, on average, every 50th to every 12th year)
depending on the development scenario. The distribution of the severity of curtailments is
generally not influenced by the supply or development scenario: If there is a deficit, 10% of the
time it wouldn’t exceed 500,000 AF, 50% of the time it wouldn’t exceed 2 MAF and 90% of the
time it would not exceed 3.5 MAF. Conversely, 10% of the time the magnitude of the
curtailment will exceed 3.5 maf. Any deficit would require repayment of overdrafts or
curtailment of like amounts of consumptive use in the Upper Division. Multiply the basin-wide
deficit by 23% (Utah’s share under the UCRBC) to get a rough magnitude for Utah’s share of a
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curtailment. As described below, the flow shortfalls at Lee Ferry, and therefore the volume of
projected curtailments, from Reclamation, 2012, are understated due to omission of the Upper
Division obligation to supply a share of the federal Mexico Treaty obligation.
10.2. Methodological shortcomings in the 2012 Supply & Demand Study
The 2012 Basin Study adopted methodological choices that understate the frequency,
duration and magnitude of flow shortfalls and thus curtailments. Like the hydrology analyses for
the DEIS, the 2012 Basin Study also uses a transient analysis framework and direct simulation of
hydrology time series based on GCM outputs. As noted above (Section 8.4.3), these choices
reduce the apparent hydrological stress on Lake Powell and therefore understate the frequency,
severity and duration of flow shortfalls.
A more significant shortcoming is that the 2012 Basin Study uses a non-depletion flow
obligation at Lee Ferry of 75 MAF over ten years. The conventional assumption used in most
analyses by Reclamation, and that is incorporated into the operating rules for Lake Powell, is that
under most conditions the minimum release from Glen Canyon dam will be 8.23 maf, which is
sufficient to provide an annual flow at Lee Ferry of 8.25 maf, which in turn is sufficient to meet
the non-depletion obligation in CRC Article III(d) (75 maf over ten years) and an assumed equal
share of the federal obligation to Mexico (0.75 maf, annually). See Section 2.1, above for
context. The assumption of a ten-year flow obligation of 75 maf at Lee Ferry in Reclamation,
2012 ignores the obligation of the Upper Division to contribute some share to the federal Mexico
Treaty delivery obligation (Reclamation, 2012c, Chapter 5). How that share will be quantified is
in dispute, but there is no plausible argument that it will be zero; the conventional assumption is
that the Upper Division will be required to deliver 0.75 maf (one-half of the federal Mexico
Treaty obligation) each year at Lee Ferry. Thus, the modeling conducted in Reclamation, 2012,
understates the amount of water that must be released from Lake Powell by 7.5 maf over every
ten-year period. This results in a low bias in estimates of both frequency and severity of
curtailments.
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Appendix C. Water DM Analysis of Water Demand,
September 4, 2020

September 4, 2020
Conserve Southwest Utah

DEMAND MANAGEMENT

--- '

321 North Mall Drive, B202
St George, UT 84790
Expert opinion and analysis regarding water demands and statement of need for the Lake
Powell Pipeline Project DEIS
To Whom It May Concern:
At the request of Conserve Southwest Utah, I have prepared this expert letter report regarding
water demands pertaining to the Lake Powell Pipeline (LPP) Project Draft Environmental Impact
Statement (DEIS) and statement of Purpose and Need (Appendix B).
In summary, this letter report concludes that the future water demand forecast for Washington
County is grossly inflated. The forecast is inflated through several mechanisms including:
•

A population forecast that increases by 293%.

•

An excessive level of per capita water use that would make Washington County water
users among the highest in the US.

•

Improper inclusion and inflation of raw secondary irrigation water in the forecast.

•

A 15.4% water loss factor that never improves and thus wastes approximately $300
million in value of the $2 billion-dollar project.

A statement of need and water demand forecast for a project of this size and scope must be
based on sound data, reasonable assumptions, and conservative resource principles to ensure
the water will not be wasted. Water customers across the Western United States have
successfully implemented effective water efficiency strategies that today have reduced per
capita use far below levels shown the DEIS forecast for 2020 and 2075. The forecast in the DEIS
provides for an excessive level of per capita water use over the next 55 years with efficiency
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improvements that simply end at year 2045 with no further improvement in efficiency achieved
over the next 30 years. This is neither realistic nor reasonable.
The DEIS forecasts a future population of more than 500,000 people, which is equivalent to a
city the size of Tucson, Arizona. With this level of development, current housing patterns will
change and fewer people are likely to live in large sprawling single-family homes with a supply
of secondary water for irrigation as is common today. Under this high growth scenario, water
use will necessarily change and become more efficient. The DEIS forecast should reflect
realistic, efficient levels of future use, not wasteful and excessive levels as currently presented.
Arguments that Washington County is somehow different or exceptional from other
communities in the West because it has second homes, resorts, pools, golf courses, and such
and is thus immune to national trends towards higher efficient water use are nonsense. Water
is a precious and expensive commodity and least cost planning principles must be applied when
considering expensive infrastructure projects such as the Lake Powell Pipeline.
Water in Washington County will be expensive in the future, regardless of the source, and
economics alone will press down demand. New technology for remotely managing irrigation
and for detecting both utility and customer water leaks will reduce demands and losses in the
future, something ignored in the DEIS forecast. Communities across the Western US, including
Aspen, Las Vegas, and Tucson - with many second homes and traditionally high irrigation
demand - have successfully reduced both indoor and outdoor water use to levels today that are
far below what is forecast in the DEIS for year 2075.
For the past 30 years water demand forecasts prepared by utilities have grossly over-estimated
water demands because they ignore the impacts of water efficiency and conservation. The
demand forecast in the DEIS makes the same mistake and is inflated and unrealistic. The DEIS
forecast ignores obvious trends in usage and future technological improvements as well as
economic pressures that have reduced demand and will continue to do so, because water is
such a precious commodity.
This report provides a detailed review and analysis of each component of the DEIS demand
forecast and shows how it compares with current water use in other communities across the
Western US. The analysis in this report shows that the DEIS forecast is highly inflated and likely
unrealistic. Even if this exceptional (and highly unlikely) level of population growth were to
occur in the southern Utah desert, the water demands required to serve these people have
been improperly inflated though several mechanisms. The proposed future level of per capita
water use and water loss are excessive and ignore today’s best practices regarding the ongoing
impact of water efficiency.

Summary of Qualifications
I am the Principal of Water Demand Management, LLC (WaterDM), based in Boulder, Colorado.
WaterDM is a water consulting firm providing expertise and services in the following areas:
•

Municipal and industrial water use, research, and analysis

•

Water conservation and demand management planning and implementation
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•

Integrated water resources planning

•

Water loss control

•

Analysis of municipal water rates and rate structures

•

Drought preparedness and response

•

Demand forecasting

•

Evaluation of changes in demand

•

Statistical analysis of water demand and modeling

•

Meter technology implementation

•

Meter and service line sizing

I have a Master of Science in Engineering (1995) from the University of Colorado, Boulder and a
Bachelor of Arts (1986) from Oberlin College. I am a registered and licensed Professional
Engineer in Colorado.
I am a civil engineer and the focus of my career for over 25 years has been on urban water
systems and demand management including conservation planning and implementation, rate
analysis, water demand research, demand forecasting, drought preparation, utility metering,
and water loss control. Since 1995, I have served as a consultant and researcher to urban water
providers, US EPA, the Water Research Foundation, the Alliance for Water Efficiency, state
governments, and municipal and industrial water users in the US and Canada.
Over my 25 -year engineering and consulting career, I have worked with and advised hundreds
of water providers and organizations such as the California Department of Water Resources;
Salt Lake City Public Utilities; Marina Coast Water District; Tucson Water; New York City Water
Board; the Colorado Water Conservation Board; Hilton Head, SC; Denver, CO; Scottsdale, AZ;
San Antonio, TX; Metropolitan Water District of Southern California; US EPA; the US
Department of Justice; the Alliance for Water Efficiency and many others. I have served as the
principal investigator and lead or co-author of numerous national and state-level water demand
research studies including: Residential End Uses of Water (2016, 1999); Assessing Water
Demand Patterns to Improve Sizing of Water Meters and Service Lines (2020); Peak Demand
Management (2018); Colorado Water Plan and Update (2010, 2018); National Submetering and
Allocation Billing Program Study (2004); Water Budgets and Rate Structures (2008); Commercial
and Institutional End Uses of Water (2000); and many others.
I Chair of the subcommittee and am lead author of the American Water Works Association
(AWWA) M22 Sizing Water Service Lines and Meters 3rd. ed. (2014) and 4th ed. (pending). I am
co-author of the AWWA G480 Water Conservation Standard (2013 and 2020) and co-author of
the Colorado Best Practices Guidebook for Municipal Water Conservation (2010). I served as
Trustee of the AWWA Water Conservation Division from 2001-2007 during which time I worked
with EPA to create the WaterSense™ program and helped establish the Alliance for Water
Efficiency. I have been a Senior Technical Advisor to the Alliance for Water Efficiency since
2007. I am a member of the American Water Works Association, the Alliance for Water
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Efficiency, the American Water Resources Association, the American Society of Civil Engineers
(ASCE), the Colorado Water Congress, and the Colorado River Water Users Association.
In 2016, I testified as an expert witness on municipal and industrial water use at the US
Supreme Court (FL v. GA, 142 Original) on behalf of the State of Georgia.
A copy of my curriculum vitae is available at www.waterdm.com.
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Lake Powell Pipeline DEIS Water Demand Forecast
The Lake Powell Pipeline Project is proposed to deliver 86,249 acre-feet (af) of water annually
from Lake Powell to Washington County, Utah to supplement approximately 100,000 af of local
surface water supplies to meet a forecast water demand in 2075 of 184,593 af (reproduced
below).1
This volume of water is ostensibly required to meet a forecast 2075 population in Washington
County of 594,660 people, a 293% increase over 60 years. As part of this forecast, per capita
water use (inclusive of all uses except system losses) starts at 302 gallons per capita per day
(gpcd) in 2015 and is reduced by 20% to 240 gpcd by 2045. After year 2045 there are no
additional efficiency improvements and gpcd is forecast to remain at 240 gpcd through 2075.
System water losses start at 15.4% in 2015 and continue unchanged through 2075.
Table 1: Future Water Requirements for Washington County WCD produced from Table 6.2-1
from the DEIS.
"fable ,6.2-1 Future Water Requirements for Washin,g ton County Water Conservancy !D istrict
WCWCD Servioo Area,
GPCD per
!D emand
Population - Baseline
System loss
Applied
(acre-feet)
Projection (calculated
from Applied
Year
Analysis that
using the Gardner
Analysis
w ith System
includes 20%
estima,t e multiplied by
LO!SS
model
conservation
UDWRe system ratio)
2015
151 ,360
302
0.154
59,038
2020
182.689
296
0.154
69.791
2025
214,408
283
0.154
78,483
2030
246,338
271
0.154
86,370
280,731
0.154
94,289
2035
260
]01 326
2040
314,199
250
0.154
]07,999
348,064
240
0.154
2045
]18 909
2050
0.154
240
383,226
U0,3,9 9
2055
420,257
240
0.154
]42 408
2060
458,960
240
0.154
]55,250
2065
500,349
240
0.154
]69,251
2070
545,470
240
0.154
] 845 13
0.154
2075
594 .6 60
240
K.lly:
GPCD = g allons p@r capita p@r day
U DWR@ = Utah Divi1sion of W ater Resourc~s
WCWCD = Washin g,t o n County W ater Co nsf!:rvancy Distri:ct

The 2015 demand data that forms the basis for the future water requirements for Washington
County are published by the Utah Division of Water Resources (Table A-5 County 2015

1

Reclamation. 2020. Lake Powell Pipeline Project, Draft Environmental Impact, Statement, Coconino and Mohave
Counties, Arizona, Kane and Washington Counties, Utah. U.S. Department of the Interior, Bureau of Reclamation.
June 2020. Table 6.2-2 Future Water Requirements of the Washington County Water Conservancy District.
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Community Water use2). These data show an average of 302 gpcd in Washington County made
of up 231 gpcd of potable water and 71 gpcd of secondary water.3 In addition to this, the 15.4%
water loss added on top in the DEIS, further increasing demand. Figure 6 shows the breakdown
of potable use into relevant categories along with secondary water use and water loss
calculated at 15.4% to match the DEIS. Secondary use accounts for 20% of the total demand in
Figure 6 of 59,038 AF and which matches the DEIS forecast shown in Table 1.
Washington County, Utah - 2015 Water Use (AF)

Residential
Potable, 30,410
Commercial
Potable, 5,630

Institutional
Potable, 2,940
\ industrial
Potable, 217

Total Secondary,
11,963
Water Loss,
7,879

Figure 6: 2015 potable and secondary water use, Washington County, Utah.
Using the data in Table 1, WaterDM prepared Figure 7, which shows the DEIS forecast from
2015 – 2075. A 20% conservation factor is applied through 2045, but once the 20%
conservation factor ends, demand in Washington County is forecast to increase steeply and
unabated for another 30 years. Under this forecast Washington County, which increases
demand in each sector proportionally over time, is predicted to have annual water losses of
more than 24,000 AF by year 2075, which is more than the potable demands of the commercial
and industrial sectors combined.

2

2015 Municipal and Industrial Water Use Data. 2020 version 3. Utah Division of Water Resources. Salt Lake City,
Utah.
3
Secondary water is defined as “non-potable or untreated water that does not meet EPA Safe Drinking Water
requirements. Generally, irrigation and canal companies deliver secondary water through open ditch systems or
pressurized pipelines for irrigation of lawns, gardens, landscape, parks, cemeteries, golf courses, and other open
areas.” (p. 5 2015 Municipal and Industrial Water Use Data. 2020 version 3).
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Figure 7 shows a tripling of water demand in Washington County and assumes that more than
500,000 future residents will only increase efficiency modestly over the next 25 years and that
beyond that, no additional efficiency will occur, in spite of high water rates necessitated by
expensive infrastructure like the Lake Powell Pipeline, a dry desert climate, and codes and
standards that have reduced demand and will continue to reduce demand across the United
States. The forecast also includes a staggering 293% population increase over the forecast
period.
DEIS Demand Forecast - 2015 - 2075
200,000

180,000

160,000

U:~ 140,000

"C
C:

111

E
QI

120,000

C

...

...
111

100,000

"'111u

80,000

...

60,000

QI

s:...
...0
QI

VI

w

C

40,000

20,000

•
•

Water Loss
Commercial Potable

•

Total Secondary
Institutional Potable

•
•

Residential Potable
Industrial Potable

Figure 7: DEIS water demand forecast for Washington County, Utah (2015 – 2075).

WaterDM reviewed each component of the DEIS water demand forecast shown in Table 1 for
reasonableness and accuracy as is required to justify construction of a $2 billion infrastructure
project.

Per Capita Use Forecast
As part of the DEIS forecast, per capita water use (inclusive of all uses except system losses)
starts at 302 gpcd in 2015 and is reduced by 20% to 240 gpcd by 2045. After year 2045 there
are no additional efficiency improvements and gpcd is forecast to remain at 240 gpcd through
2075. The reasonableness of this forecast must be considered in the context of changes in
67

8388

water demands that occurred over the past 25 years and comparisons with other water
providers in the Western US.
System Per Capita
Annual system per capita use is calculated by taking the total volume of water produced in a
year for a water system and dividing that volume by the population and the number of days.
Water production volumes are usually measured at water treatment plants before water is put
into the distribution system and thus system per capita use typically includes system water
losses that occur as water is transported to customers. The per capita use values presented in
the DEIS are inclusive of all water use (residential, commercial, irrigation, etc.) with the notable
exception of system water losses which the DEIS separates into a separate category.
Per Capita Use Has Declined Nationally
The US Geologic Survey publishes national water use data every five years and Figure 8 shows
the public supply withdrawals in the US and population for 1950 through 2015, the most recent
year for which data are available. Public supply withdrawals peaked in 2005 and declined in
2010 and 2015.
US Public Supply Withdrawals and Population
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Figure 8: US Public Supply Withdrawals and Population, 1950 – 2015
Figure 9 shows the same US public supply withdrawals along with the average annual gallons
per capita per day. Nationally, per capita use peaked in 1985 at about 184 gpcd and by 2015
had declined to less than 140 gpcd. The DEIS forecasts the 2075 gpcd in Washington County to
be 71% higher than the national average in 2015.
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US Public Supply Withdrawals and GPCD
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Figure 9: US Public Supply Withdrawals and GPCD, 1950 – 2015.
Residential water use in Utah remains among the highest in the US according to the USGS as
shown in Figure 10, which was prepared by the City of Tucson to understand how water use
around the western US compares. This suggests that Utah, as a state, and Washington County
as the highest water using region in the state, have ample room for increased efficiency in the
future. Downstream users on the Colorado River like California, Arizona and Nevada are paying
attention. Water efficiency is the norm up and down the Colorado River basin as supplies have
dwindled as a result of drought and climate change.
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Residential Water Use (2015)
New Mexico
Texas
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Washington
Oregon
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U.S. Geological Survey via MAP (mapazdashboard.arizona.edu)

Figure 10: Comparison of per capita residential water use in the US, 2015.4
Per Capita Comparisons Show High Usage in Washington County
To better understand the scale of the forecast gpcd values in the DEIS, these data were
compared against per capita use from cities that participated in the 2016 Residential End Uses
of Water Study.5 Per capita use was calculated for this study using the same approach as the
DEIS with water losses explicitly excluded, but all other uses (residential, commercial, irrigation,
etc.) included. The most “apples to apples” comparison of gpcd is to compared potable gpcd
and this and other comparisons are presented in Table 2: Per Capita Comparisons. In 2015,
even potable water use by itself in Washington County averaged 231 gpcd, placing it among the
highest levels of per capita use of comparable western cities as shown in Table 2.
It should be noted that most western cities have concluded that such high levels of per capita
water use are unsustainable (not to mention expensive) in arid environments and they have all
implemented metering, conservation pricing and various other water efficiency programs to
reduce demand and extend existing supplies. The DEIS in recognition of this, applies a steady
reduction factor until a 20% reduction is achieved in 2045.
Even with the conservation factor applied, DEIS forecast total per capita use for Washington
County in year 2075 is higher than any utility that participated in the 2016 Residential End Uses
4

https://mapazdashboard.arizona.edu/infrastructure/residential-water-use
DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2. Water
Research Foundation. Denver, CO
5
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Study, including Scottsdale Arizona, which in addition to having high water use also has a wellfunded and staffed utility-sponsored water efficiency program.6
Table 2: Per Capita Comparisons
Agency

Population

GPCD

Washington County WCD - 2015 potable + secondary + water loss

151,360

348.2

Washington County WCD - 2015 potable + secondary

151,360

302.0

Washington County WCD - 2075 potable + secondary + water loss forecast

594,660

277.0

Scottsdale, AZ – 2010 potable

217,385

273.1

Henderson, NV – 2010 potable

277,502

256.9

Washington County WCD - 2075 potable + secondary forecast

594,660

240.0

Washington County WCD - 2015 potable

151,360

231.0

Colorado Springs, CO – 2010 potable

441,000

212.3

Washington County WCD - 2075 potable forecast

594,660

190.0

Fort Collins, CO – 2010 potable

129,000

157.9

Denver, CO – 2010 potable

1,174,000

156.7

Tacoma, WA – 2010 potable

317,450

150.0

Otay, CA – 2010 potable

198,616

149.9

Tucson, AZ – 2010 potable

545,975

144.0

Mountain View, CA – 2010 potable

72,800

132.6

Aurora, CO – 2010 potable

325,078

126.6

Austin, TX – 2010 potable

886,768

121.9

1,312,000

118.2

91,416

115.0

San Diego, CA – 2010 potable
Santa Barbara, CA – 2010 potable

6

https://www.scottsdaleaz.gov/water/rebates
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San Antonio, TX – 2010 potable

1,360,000

105.7

Philadelphia, PA – 2010 potable

1,500,000

104.5

Chicago, IL – 2010 potable

5,300,000

98.4

Sacramento, CA – 2010 potable

430,437

91.4

Portland, OR – 2010 potable

915,800

61.0

Sources: Table 6.2-2 Future Water Requirements of the Washington County Water Conservancy District., DeOreo, W.B., P.
Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2. Water Research Foundation. Denver, CO

Water Efficiency Impacts Not Considered After 2045
The forecast for Washington County in year 2075 would place its water use among the very
highest water using communities in the western US today and in the future. With the Lake
Powell Pipeline, Washington County must necessarily also have high water rates. A strong price
signal through rates is proven effective at reducing consumption, even in communities with
second homes and significant volumes of irrigation. Yet the DEIS shows no efficiency
improvements or demand reductions in Washington County for a 30-year period.
It is unclear why efficiency improvements are stopped in 2045. This is neither reasonable, nor
realistic, particularly given the anticipated impacts of climate change, which will drive up the
cost of providing water and will reduce supplies. All of the new demand in Washington County
will come from new residents and new buildings that will be constructed in compliance with
modern plumbing codes and standards. These national codes and standards, such as the 1992
Energy Policy Act require that all toilets sold in the US use 1.6 gallons or less per flush. Stores
like Home Depot only offer EPA WaterSense certified toilets use that 1.28 gallons per flush or
less. New buildings will necessarily be more water efficient than old buildings. Assuming future
water use in 2075 will be the same as it was in 2045 without efficiency improvement is not
reasonable and not a sound basis for least-cost infrastructure planning.
Recent failures of demand forecasting (discussed below) have exposed demand forecasting
methods that fail to include long term efficiency improvements and, thus, water efficiency and
efficiency improvement are now standard consideration for most demand forecasts. These
forecasting failures have been largely due to inflated future per capita demands and inflated
population forecasts – two problems clearly evident in the DEIS.
The changes and efficiency improvements that have been made in indoor residential water use
are documented in research conducted by the Water Research Foundation and the American
Water Works Association. A summary is presented in Table 3. These data show that modern,
water efficient homes in the US will use about 40 gpcd indoors. In the future they could use
even less.
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Table 3: Summary of per capita use from Residential End Uses of Water Studies (REUWS).
1999 REUWS
(indoor gpcd)

2016 REUWS
(indoor gpcd)

WaterSense
New Home
(indoor gpcd)

18.5

14.2

7.7

15

9.6

4.4

Faucet

10.9

11.1

8.1

Shower

11.6

11.1

11.0

Dishwasher

1.0

0.7

0.5

Leak

9.5

7.9

5.0

Bath

1.2

1.5

1.5

Other

1.6

2.5

1.6

Indoor Total

69.3

58.6

39.8

Toilet
Clothes Washer

Sources: Mayer, P.W., W.B. DeOreo, et. al. 1999. Residential End Uses of Water. American Water Works Association Research
Foundation, Denver, CO.; DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2.
Water Research Foundation. Denver, CO; W.B. DeOreo, A. Dieteman, T. Skeel, P. Mayer, et. al. 2001. Retrofit Realities. Journal
American Water Works Association, March 2001.

A major emerging trend in water utilities is the use of advanced metering infrastructure (AMI)
to detect customer leaks and alert customers about abnormal usage. Recent research has
shown that these programs are capable of reducing customer-side leakage by about 50%.7 As
the cost of water increases over the next 50 years, outdoor use will become more and more
expensive and landscaping will be adapted accordingly.
Secondary Water Use Improperly Forecast
Baked into the DEIS demand forecast is a substantial component of secondary water use. As
shown in Figure 6, secondary water use accounts for about 20% of 2015 demand once water
losses are included.
Figure 6: 2015 potable and secondary water use, Washington County, UtahSecondary water is
defined as “non-potable or untreated water that does not meet EPA Safe Drinking Water
requirements. Generally, irrigation and canal companies deliver secondary water through open
ditch systems or pressurized pipelines for irrigation of lawns, gardens, landscape, parks,
cemeteries, golf courses, and other open areas.”8

7
8

https://sfwater.org/index.aspx?page=947
2015 Municipal and Industrial Water Use Data. 2020 version 3. Utah Division of Water Resources, p. 5.
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Because secondary water use is imbedded into the 2015 water demand of 302 gpcd (71 gpcd is
secondary water), secondary water demand is automatically increased throughout the 60-year
forecast. In Washington County today, most of the secondary water is supplied by irrigation
companies with limited water rights. These supplies cannot possibly grow proportionally with
population into the future as shown in Figure 7, yet they have been improperly imbedded into
the 2015 baseline demand.
Even with the 20% conservation factor applied through 2045, secondary water use, which is
imbedded into the forecast, must necessarily increase through the demand forecast and after
2045 because of the forecasting methodology. This is not reasonable. The Lake Powell Pipeline
should not be constructed to provide secondary water use for irrigation companies, rather the
project is only properly considered as a primary potable supply. Water from the Lake Powell
Pipeline will be too expensive and high valued to sell as secondary water for irrigation. Use of
secondary water is seasonal, thus including it as part of the annual gpcd is misleading from the
perspective of supply timing as well.
Secondary water is a separate supply and thus demand for secondary water should be
determined distinctly from the potable demand into the future. Lumping them together, as has
been done in the DEIS, is improper from multiple planning and forecasting perspectives
because demand for secondary water should be considered and forecast separately. This
should be corrected. WaterDM estimates that including secondary water in the demand
forecast has improperly inflated per capita demands in the DEIS by at least 20%.
The DEIS should be corrected and the Bureau of Reclamation must clarify to what extent
secondary water for irrigation companies will be carried in the Lake Powell Pipeline, if at all.
The cost of secondary water is generally much lower than for potable water and it is not clear
how the economics of the $2 billion Lake Powell Pipeline work if 20% of the supply is sold at
secondary water rates not to mention being subject to 15.4% of the supply lost to leakage.
Future Per Capita Use Improperly Inflated
If more than 500,000 people live in Washington County Utah in 2075 and use an average of 277
gpcd (including water losses) it will be one of the most water-inefficient communities in
America in that year or any year. It is not reasonable to plan for such inefficiency and profligate
water use.
The future per capita use presented in the DEIS has been improperly inflated given that 30
years of potential efficiency gains are ignored, secondary water use is incorrectly included and
allowed to increase, and water loss is never addressed.

System Loss Forecast
In the DEIS, a 15.4% water loss factor is applied each year to account for real losses in the
system. The 15.4% water loss factor, presumably based on current water loss rates, does not
change over the 60-year period of the forecast and is applied to both potable and secondary
water use. As shown in Figure 7, the DEIS predicts real annual water losses (e.g., the physical
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loss of water from the system) of more than 24,000 AF by year 2075, which is an astonishingly
high volume and more than the potable demands of the commercial and industrial sectors
combined.
The Lake Powell Pipeline is a $2 billion dollar project and the DEIS forecast states that 15.4% of
the product or value delivered through this LPP will be lost each year. This implies that
approximately $300 million in value of the initial $2 billion dollar project will be wasted along
with additional value of the operation, maintenance, and the repair costs wasted over the life
of the project. This is an outrageous, wasteful, unreasonable, and expensive assumption that is
being used to justify an unnecessary project which will have real impacts for water rate payers
in Utah. The economic consequences of $300 million in water losses are simply too large to
ignore. State and national policies are increasing accountability for water loss and requiring
utilities to reduce real loss to the extent it is economically reasonable. In 2020, Utah passed HB
40, which will improve water loss accounting across the state.9 This increased scrutiny of water
losses will apply to Washington County.
The starting point for water loss in Washington County, 15.4%, is an extremely high level of real
losses for a system to endure. For many years an industry rule of thumb was that anything
above 10% “unaccounted for water” constituted a real problem. Over the past 20 years water
loss accounting has improved and advanced, which has improved understanding of typical
water loss rates, though they vary tremendously depending upon the age of a water system.
Properly designed and installed new distribution systems have lower levels of loss than older
water systems and managing system pressure has a significant impact.
It is unreasonable that water loss levels for Washington County do not improve over time in the
DEIS forecast. This implies that this high level of waste and loss is tolerable, acceptable, and
affordable, none of which is true. More properly, the DEIS forecast should show a decreasing
level of water loss over time until a level below 10% is achieved. A level of 6% - 8% would not
be an unreasonable target for a well-managed system with many new components, based upon
my experience. Maintaining a loss level of 15.4% unreasonably and unnecessarily inflates the
final demand forecast by at least 5.4% - 9.4%.

Population Forecast
The single most significant aspect driving future demand in the DEIS forecast is anticipated
population growth in Washington County. The DEIS population forecast is based on state
forecasts developed by the Kem C. Gardner Policy Institute,10 but extends the Gardner forecasts
another 10 years to 2075. This DEIS forecasts that population of Washington County in 2075 to
be 594,660 people, a 293% increase over 60 years. The Gardner forecasts show Washington
County to be the fastest growing county in Utah over the next sixty years. If realized,
Washington County will be the most populated stretch of I-15 from Las Vegas to Provo.

9

https://le.utah.gov/~2020/bills/static/HB0040.html
Utah's Long-Term Demographic and Economic Projections Summary. July 2017. Principal Researchers: Pamela
S. Perlich, Mike Hollingshaus, Emily R. Harris, Juliette Tennert & Michael T. Hogue
10

75

8388

The rate of population growth starts at a rip-roaring 3.4% per year and reduces by about 50%
finishing the 60-year forecast in 2075 at a still remarkably high growth rate of 1.7% per year. It
is interesting to note that the DEIS population forecast extends 10-years beyond the 2017
published Gardner Institute forecasts, adding more than 94,000 people during from 2065 –
2075.
I have reviewed numerous population forecasts over my 25-year career, but I have seldom
encountered a growth forecast as aggressive as the one presented in the Lake Powell Pipeline
DEIS. The level of growth projected would create a community the size of Tucson, Arizona,
Fresno, California, or Albuquerque, New Mexico, in Washington County by 2075. Even spread
out across the county, this would represent a tremendous level of growth across what is now a
largely rural area. What is the expected economic driver for this exceptional level of growth?
It is rare in the US for an isolated region to experience a 293% growth surge without a
corresponding economic driver. For example, Gilbert, Arizona, one of the fastest growing
communities in the US over the past 30 years saw growth driven by technology companies and
large businesses that chose to locate nearby. What will drive a similarly high level of growth to
Washington County? Tourism to Zion National Park and other attractions in the region may be
part of the answer, but certainly not all so it remains unclear what will drive the 293% growth
projected for 65 years in Washington County. It seems likely that the population forecast has
also been inflated.
An inflated future population results in an inflated future demand forecast. It seems quite
possible that the population forecast presented for Washington County is unrealistic and the
future population will more likely be much lower. Data and information supporting a 293%
population growth has not been offered to my knowledge. Support for a population forecast
with an escalating growth rate has not been offered and the DEIS population forecast extends
ten years beyond forecasts published by the Gardner Institute.

Inflated Demand Forecasts, Costly Decisions
The factors that combine to create a greatly inflated demand forecast in the DEIS are not
unique. Water utilities have struggled with making accurate demand forecasts since the mid1980s when federal plumbing codes and energy standards began reducing the water used for
toilets, showers, faucets, clothes washers, dishwashers, and more.
An August 2020 Pacific Institute report found that California water providers consistently
inflated forecasts of future demand even as they tried to incorporate the impacts of efficiency.
On average, the report found water suppliers projected that per capita demand would decline
by less than one percent per year; but actual per capita demand declined twice as fast.11 The
report states:

11

An Assessment of Urban Water Demand Forecasts in California. August 2020. Pacific Institute. Oakland, CA.
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” Urban water suppliers routinely overestimated future water demand, projecting
increases in water demand even as actual demand declined. The is largely due to inflated
estimates of future per capita demand, although overestimates of population are also a
contributing factor.” (p.8)
The consequences of an unrealistic and inflated demand forecast can be significant and can
impact a community for years to come. The report states:
“Overestimates of future water demands have important implications for local
communities and the state. Specifically, they can result in unneeded water supply and
treatment infrastructure, higher costs to ratepayers, and unnecessary adverse
environmental impacts.” (p.8)
The consequences of the inflated water demand in the DEIS include all of the problems noted
by the Pacific Institute such as over-sized expensive infrastructure, higher costs to rate payers,
and unnecessary environmental impacts. Even if the Lake Powell Pipeline is constructed and
the full population forecast appears, future per capita use is likely to be substantially lower than
forecast in the DEIS. An unrealistic population forecast, and unreasonably high levels of water
loss compound the problem and further inflate demands to unrealistic levels compared with
communities across the western US.

Conclusions
The analysis in this report clearly illustrates how the DEIS water demand forecast for
Washington County has been grossly inflated. The forecast is inflated through multiple
mechanisms including:
•

A population forecast that increases by 293%.

•

An excessive level of per capita water use that would make Washington County water
users among the highest in the US, even after more than 50 years of available efficiency
improvements.

•

Improper inclusion and inflation of raw secondary irrigation water in the forecast.

•

A 15.4% water loss factor that never improves and thus wastes approximately $300
million in value of the $2 billion dollar project.

A statement of need and water demand forecast for a project of this size and scope must be
based on sound data, reasonable assumptions, and conservative resource principles to ensure
the water will not be wasted. Water customers across the Western United States have
successfully implemented effective water efficiency that today reduced per capita use far below
levels shown the DEIS forecast for 2020 and 2075. The forecast in the DEIS provides for an
excessive level of per capita water use over the next 55 years with efficiency improvements
that simply end at year 2045 with no further improvement in efficiency achieved over the next
30 years. This is neither realistic nor reasonable.
The DEIS forecasts a future population of more than 500,000 people, which is equivalent to a
city the size of Tucson, Arizona, or Albuquerque, New Mexico. With this level of development,
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even spread across Washington County with its rural setting, current housing patterns will
necessarily change and fewer people are likely to live in large sprawling single-family homes
with a supply of secondary water for irrigation, as is common today. Under this high growth
scenario coupled with escalating costs for water, demand will necessarily change and become
more efficient. The DEIS forecast should reflect realistic efficient levels of future use, not
wasteful and excessive levels as currently presented.
Arguments that Washington County is somehow different or exceptional from other
communities in the West because it has second homes, resorts, pools, golf courses, and such
and is thus immune to national trends towards higher efficiency are nonsense. Water is a
precious and expensive commodity and least cost planning principles must be applied when
considering expensive infrastructure projects such as the Lake Powell Pipeline.
Water in Washington County will be expensive in the future, regardless of the source, and
economics alone will press down demand. New technology for remotely managing irrigation
and for detecting both utility and customer leakage will reduce demands and losses in the
future, something ignored in the DEIS forecast. Communities across the Western US, including
Aspen, Las Vegas, and Tucson — with many second homes and traditionally high irrigation
demand — have successfully reduced both indoor and outdoor water use to levels today that
are far below what is forecast in the DEIS for year 2075.
For the past 30 years water demand forecasts prepared by utilities have grossly over-estimated
water demands because they ignored the impacts of water efficiency and conservation. The
demand forecast in the DEIS makes the same mistake and is inflated and unrealistic. The DEIS
forecast ignores obvious trends in usage and future technological improvements as well as
economic pressures that have reduced demand, and will continue to do so, because water is
such a precious commodity.
This report reviews and analyzes each component of the DEIS demand forecast and shows how
it compares with current water use in other communities across the Western US. The analysis
in this report shows that the DEIS forecast is highly inflated and likely unrealistic. Even if this
exceptional (and highly unlikely) level of population growth were to occur in the southern Utah
desert, the water demand forecast for this population has been improperly inflated though
several mechanisms. The proposed future level of per capita water use and water loss are
excessive and ignore todays best practices and the ongoing impact of water efficiency.
Sincerely,

Peter Mayer, P.E.
Principal
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From:
Sent:
To:
Subject:

Trish DeYoung <trish.deyoung@gmail.com>
Monday, September 7, 2020 3:56 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I am concerned about the Lake Powell Pipeline Draft Environmental Impact Statement and the
fact that the Bureau of Reclamation did not evaluate reasonable alternatives, did not adequately
address public concerns, and did not include the environmental and economic impacts the project
will have on the residents of Washington County and the state of Utah. I am asking that the Draft
Environmental Impact Statement be corrected and revised with accurate and
unbiased information.
I am also concerned that the Bureau of Reclamation did not disclose that the UDWRe has not
secured the consent of the other Colorado River Basin states or the Congress to transfer water
from the Upper Basin to the Lower Basin, in violation of the Colorado River Compact. As a state
in the Upper Colorado River Basin, Utah must first secure approval from all of the other six
Colorado River states and the United States Congress. The Draft Environmental Impact
Statement must include that Utah has secured the necessary permissions before approving the
Lake Powell Pipeline. It is bothersome that the Bureau of Reclamation did not disclose
objections from the Arizona Department of Water Resources to the transfer of water from Upper
to Lower Basin.
Thank you for your consideration of my concerns.
Trish DeYoung
trish.deyoung@gmail.com

8390
8390-1 Alternatives
From:
Sent:
To:
Subject:

Alison Dean <troutapple@hotmail.com>
Sunday, September 6, 2020 4:28 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on Lake Powell Pipeline

8390-2 Consultation and Coordination

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hello, BOR officials responsible for considering public comments,
I am writing to you to say that this pipeline is a terrible idea with an inadequate, improperly
conducted DEIS.
Before making a decision on the disposal of publicly-owned natural resources, you are required
to develop and explore reasonable alternatives. Your process failed to include a waterconservation alternative, which is actually the most reasonable, prudent, and economically
viable option. As an example, Pima County in Arizona, with millions of private and commercial
water users, is successfully meeting its growing water need by promoting conservation and
recharging the local aquifer with treated wastewater.
The LPP plan has also failed to obtain permission from Congress and the other Colorado River
Compact member states to transfer additional water to the lower basin. With more than 100%
of the current average flow already allocated, the proposed transfer would violate existing
water rights. This plan is downright laughable, or would be if not for the millions of dollars
already wasted in creating it. And the inevitable lawsuits will waste even more taxpayer money.
Continuing with this proposal should be deemed criminal fraud.
For these and many other good reasons, I urge you to abandon the LPP plan.
Sincerely,
Alison E. Dean
M.S. in Watershed Management from University of Arizona
Former resident of Fredonia, Arizona
602-421-1932
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From:
Sent:
To:
Subject:

Ty Markham <tymarkham@gmail.com>
Sunday, September 6, 2020 10:06 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I'm concerned that under state law, all Utahns would be responsible for $2 billion or more of
public debt if the LPP is constructed.
The Bureau of Reclamation doesn't address how this multi-billion-dollar project would affect
citizens throughout the state. Nor does it take into consideration the recent and future worsening
economic recession due to the Covid-19 pandemic. Projection of future water needs would need
to be adjusted after a professional analysis of current and projected impacts of the pandemic on
growth in Kane and Washington Counties. The BOR doesn’t acknowledge that education, social
services, health care services, and public employment are already facing many challenges
competing for funding, making paying for the LPP an even bigger burden for residents. Lower
than projected population growth would increase the debt burden per person and could make the
project unaffordable for residents. A 2019 Utah legislative audit found that Washington
County’s ability to pay relies on growth, but low population growth caused by an impacts of
Covie-19 and the high repayment costs for LPP could make the project unaffordable.
Please deny approval of the EIS until, at the very least, it has adjusted its growth projections to
reflect a thorough and honest analysis of likely impacts on the economic and demographic status
of Kane and Washington Counties from the current pandemic.
Sincerely,
Ty Markham
tymarkham@gmail.com

-Ty Markham
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From:

u928739643@srv125.main-hosting.eu on behalf of John
Smith <mail@support.com>
Monday, September 7, 2020 10:13 AM
LPP, BOR-sha-PRO
[EXTERNAL] Order Confirmation

Sent:
To:
Subject:

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

THANK YOU FOR YOUR PAYMENT
DEAR CUSTOMER ,
Thank you for your payment. Here's a receipt for your records:
Payment date:

07-12-2020

Amount:

$499.99

Payment Method:

Automatic CC Debit

Reciept Number

2279174102

Invoice number:

114672728 ($499.99)

Product Delivery Status: Dispatched & Shipped By USPS (On its Way)
Product
MICROSOFT DEFENDER FOR
MAC and Windows

Quantity Term

02

Price
(US)

5
$499.99
years

If you pay by direct debit from your bank account, please allow up to four working days for this
transaction to be approved by your bank.
If you have any questions, please call us on (+1 82402509802 ) and we'll be happy to help. You
can quote your invoice number as a reference.
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From:
Sent:
To:

Paul VanDam <vandam38cata@gmail.com>
Friday, September 4, 2020 11:59 AM
LPP, BOR-sha-PRO; Baxter, Rick J; Ferris, Dawna E;
PAComments, BOR-sha-UC; Duke, Marlon B; Goff, Laura
(Callie) C; Tibbetts, Gloria A; Bunting, Whitney; Hughes,
Amber L; Favour, Nancy L; Boshell, Brandon E
[EXTERNAL] RUTHERFORD/VAN DAM LPP DEIS comments PDF ATTACHMENTS Batch 10 - FINAL
02DraftAquaticResourcesReport.pdf

Subject:
Attachments:

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please include the attached pdf documents with RUTHERFORD/VAN DAM LPP DEIS
comments. If you have any trouble accessing these 6 PDFs or any others we've sent earlier in the
first 9 batches, please let us know.
Thanks again for reviewing our comments and associated documents.

LJ

Iii

19DraftWaterNeedsAssessmentReport-1.pdf

Iii

2015WaterDataV3.pdf

~
LJ

LJ

Iii LPP PAD Section 4 with PSP.pdf
----

LJ

Iii -SWIP
_- _Prepare
- _- _-60 _Statewide
- _- _- Water
_- _- Infrastructure
_- _- _- ...

LJ

Iii WNA_PhaseIFinalDraft_19Aug2008 Water Needs Asse...
------Lisa Rutherford and Paul Van Dam
Ivins, Utah
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Aquatic Resources Study Report
Executive Summary
ES-1 Introduction
This study report describes the results and findings of an analysis to evaluate aquatic resources along the
proposed alternative alignments of the Lake Powell Pipeline Project (LPP Project), No Lake Powell
Water Alternative, and No Action Alternative. The purpose of the analysis, as defined in the 2008
Aquatic Resources Study Plan prepared for the Federal Energy Regulatory Commission (Commission),
was to identify potential impacts from construction and operations of the alternatives and identify
measures to mitigate impacts from the LPP project as necessary.

ES-2 Methodology
The analysis of impacts on aquatic resources follows the methodology identified and described in the
Preliminary Application Document, Scoping Document No. 1 and the Aquatic Resources Study Plan filed
with the Commission.

ES-3 Key Results of the Aquatic Resources Impact Analyses
The LPP Project study area contains five perennial streams and two reservoirs that have the potential to
be directly or indirectly affected by the LPP Project and its alternatives. The streams include: Paria River,
Kanab Creek upstream of Kanab, Virgin River, LaVerkin Creek, and lower Ash Creek. The reservoirs
include Lake Powell and Sand Hollow Reservoir.

ES-3.1 LPP Project Alignment Alternatives
Aquatic resources could be directly affected by the LPP Project alignment alternatives in the Paria River
and LaVerkin Creek during construction of pipeline crossings. Construction of the pipeline crossings at
both sites would be performed using open cut trench and backfill techniques combined with temporary
diversions of the streams during low flows to minimize impacts on aquatic resources and habitat (water
quality - turbidity and sediment recruitment; stream bed substrates; and riparian vegetation). The
implementation of mitigation measures at both sites during construction would result in minor impacts on
aquatic resources that could not be measured and they would not be significant. Construction activities at
Lake Powell and Sand Hollow Reservoir would have no measurable impacts on aquatic resources.
LPP Project operation would not have any significant impacts on aquatic resources.

ES-3.2 No Lake Powell Water Alternative
Construction of the No Lake Powell Water Alternative would have no measurable impacts on aquatic
resources.
Operation of the No Lake Powell Water Alternative would cause indirect impacts resulting from
restrictions on residential outdoor watering, which would reduce groundwater recharge that currently
reports to the Virgin River and its tributary streams during the summer and fall months in the St. George
Lake Powell Pipeline
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metropolitan area. The Virgin River and tributary streams from Hurricane to the Utah-Arizona state line
would become losing reaches during the summer and fall months, reducing the streamflow, reducing
aquatic resource habitat area, increasing water temperature, changing aquatic resource food supplies, and
diminishing the areal extent and functions of riparian areas along the streams. These would be significant
indirect impacts on aquatic resources and habitats in the St. George metropolitan area under the No Lake
Powell Water Alternative.
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Chapter 1
Introduction
1.1 Introduction
This chapter presents a summary description of the alternatives studied for the Lake Powell Pipeline
(LPP) project, located in north central Arizona and southwest Utah (Figure 1-1) and identifies the issues
and impact topics for the Aquatic Resources Study Report. The alternatives studied and analyzed include
different alignments for pipelines and penstocks and transmission lines, a no Lake Powell water
alternative, and the No Action alternative. The pipelines would convey water under pressure and connect
to the penstocks, which would convey the water to a series of hydroelectric power generating facilities.
The action alternatives would each deliver 86,249 acre-feet of water annually for municipal and industrial
(M&I) use in the three southwest Utah water conservancy district service areas. Washington County
Water Conservancy District (WCWCD) would receive 69,000 acre-feet, Kane County Water
Conservancy District (KCWCD) would receive 4,000 acre-feet and Central Iron County Water
Conservancy District (CICWCD) could receive up to 13,249 acre-feet each year.

1.2 Summary Description of Alignment Alternatives
Three primary pipeline and penstock alignment alternatives are described in this section along with the
electrical power transmission line alternatives. The pipeline and penstock alignment alternatives share
common segments between the intake at Lake Powell and delivery at Sand Hollow Reservoir, and they
are spatially different in the area through and around the Kaibab-Paiute Indian Reservation. The South
Alternative extends south around the Kaibab-Paiute Indian Reservation. The Existing Highway
Alternative follows an Arizona state highway through the Kaibab-Paiute Indian Reservation. The
Southeast Corner Alternative follows the Navajo-McCullough Transmission Line corridor through the
southeast corner of the Kaibab-Paiute Indian Reservation. The transmission line alignment alternatives
are common to all the pipeline and penstock alignment alternatives. Figure 1-1 shows the overall
proposed project and alternative features from Lake Powell near Page, Arizona to Sand Hollow and Cedar
Valley, Utah.

1.2.1 South Alternative
The South Alternative consists of five systems: Intake, Water Conveyance, Hydro, Kane County Pipeline,
and Cedar Valley Pipeline.
The Intake System would pump Lake Powell water via submerged horizontal tunnels and vertical shafts
into the LPP. The intake pump station would be constructed and operated adjacent to the west side of
Lake Powell approximately 2,000 feet northwest of Glen Canyon Dam in Coconino County, Arizona
(Figure 1-2). The pump station enclosure would house vertical turbine pumps with electric motors,
electrical controls, and other equipment at a ground level elevation of 3,745 feet mean sea level (MSL).
The Water Conveyance System would convey the Lake Powell water from the Intake System for about
51 miles through a buried 69-inch diameter pipeline parallel with U.S. 89 in Coconino County, Arizona
and Kane County, Utah to a buried regulating tank (High Point Regulating Tank-2) on the south side of
U.S. 89 at ground level elevation 5,695 feet MSL, which is the LPP project topographic high point
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(Figure 1-2). The pipeline would be sited within a utility corridor established by Congress in 1998 which
extends 500 feet south and 240 feet north of the U.S. 89 centerline on public land administered by the
Bureau of Land Management (BLM) (U.S. Congress 1998). Four booster pump stations (BPS) located
along the pipeline would pump the water under pressure to the high point regulating tank. Each BPS
would house vertical turbine pumps with electric motors, electrical controls, and other equipment.
Additionally, each BPS site would have a substation, buried forebay tank and a surface emergency
overflow detention basin. BPS-1 would be sited within the Glen Canyon National Recreation Area
adjacent to an existing Arizona Department of Transportation maintenance facility located west of U.S.
89. BPS-2 would be sited on land administered by the Utah School and Institutional Trust Lands
Administration (SITLA) near the town of Big Water, Utah on the south side of U.S. 89. BPS-3 and an inline hydro station (WCH-1) would be sited at the east side of the Cockscomb geologic feature in the
Grand Staircase-Escalante National Monument (GSENM) within the Congressionally-designated utility
corridor. BPS-3 (Alt) is an alternative location for BPS-3 on land administered by the BLM Kanab Field
Office near the east boundary of the GSENM on the south side of U.S. 89 within the Congressionallydesignated utility corridor. Incorporation of BPS-3 (Alt.) into the LPP project would replace BPS-3 and
WCH-1 at the east side of the Cockscomb geologic feature. BPS-4 would be sited on the west side of U.S.
89 and within the Congressionally-designated utility corridor in the GSENM on the west side of the
Cockscomb geologic feature.
The High Point Alignment Alternative would diverge south from U.S. 89 parallel to the K4020 road and
continue outside of the Congressionally-designated utility corridor to a buried regulating tank (High Point
Regulating Tank-2 (Alt.) at ground level elevation 5,630 feet MSL, which would be the topographic high
point of the LPP project along this alignment alternative (Figure 1-2). The High Point Alignment
Alternative would include BPS-4 (Alt.) on private land east of U.S. 89 and west of the Cockscomb
geologic feature (Figure 1-2). Incorporation of the High Point Alignment Alternative and BPS-4 (Alt.)
into the LPP project would replace the High Point Regulation Tank-2 along U.S. 89, the associated buried
pipeline and BPS-4 west of U.S. 89.
A rock formation avoidance alignment option would be included immediately north of Blue Pool Wash
along U.S. 89 in Utah. Under this alignment option, the pipeline would cross to the north side of U.S. 89
for about 400 feet and then return to the south side of U.S. 89. This alignment option would avoid
tunneling under the rock formation on the south side of U.S. 89 near Blue Pool Wash.
A North Pipeline Alignment option is located parallel to the north side of U.S. 89 for about 6 miles from
the east boundary of the GSENM to the east side of the Cockscomb geological feature.
The Hydro System would convey the Lake Powell water from High Point Regulating Tank-2 at the high
point at ground level elevation 5,695 feet MSL for about 87 miles through a buried 69-inch diameter
penstock in Kane and Washington counties, Utah and Coconino and Mohave counties, Arizona to Sand
Hollow Reservoir near St. George, Utah (Figure 1-3). The High Point Alignment Alternative would
convey the Lake Powell water from High Point Regulating Tank-2 (Alt.) at the high point at ground level
elevation 5,630 feet MSL for about 87.5 miles through a buried 69-inch diameter penstock in Kane and
Washington counties, Utah and Coconino and Mohave counties, Arizona to Sand Hollow Reservoir near
St. George, Utah (Figure 1-3). Four in-line hydro generating stations (HS-1, HS-2 HS-3 and HS-4) with
substations located along the penstock would generate electricity and help control water pressure in the
penstock. HS-1 would be sited on the south side of U.S. 89 within the Congressionally-designated utility
corridor through the GSENM. The High Point Alignment Alternative would include HS-1 (Alt.) along the
K4020 road within the GSENM and continue along a portion of the K3290 road.
The proposed penstock alignment and two penstock alignment options are being considered to convey the
water from the west GSENM boundary south through White Sage Wash. The proposed penstock
Lake Powell Pipeline
Draft Aquatic Resources Study Report
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alignment would parallel the K3250 road south from U.S. 89 and follow the Pioneer Gap Road alignment
around the Shinarump Cliffs. One penstock alignment option would parallel the K3285 road southwest
from U.S. 89 and continue to join the Pioneer Gap Road around the Shinarump Cliffs. The other penstock
alignment option would extend southwest through currently undeveloped BLM land from the K3290 road
into White Sage Wash.
The penstock alignment would continue through White Sage Wash and then parallel to the NavajoMcCullough Transmission Line, crossing U.S. 89 Alt. and Forest Highway 22 toward the southeast
corner of the Kaibab Indian Reservation. The penstock alignment would run parallel to and south of the
south boundary of the Kaibab Indian Reservation, crossing Kanab Creek and Bitter Seeps Wash, across
Moonshine Ridge and Cedar Ridge, and north along Yellowstone Road to Arizona State Route 389 west
of the Kaibab Indian Reservation. HS-2 would be sited west of the Kaibab Indian Reservation. The
penstock alignment would continue northwest along the south side of Arizona State Route 389 past
Colorado City to Hildale City, Utah and HS-3.
The penstock alignment would follow Uzona Road west through Canaan Gap and south of Little Creek
Mountain and turn north to HS-4 (Alt.) above the proposed Hurricane Cliffs forebay reservoir. The
forebay reservoir would be contained in a valley between a south dam and a north dam and maintain
active storage of 11,255 acre-feet of water. A low pressure tunnel would convey the water to a high
pressure vertical shaft in the bedrock forming the Hurricane Cliffs, connected to a high pressure tunnel
near the bottom of the Hurricane Cliffs. The high pressure tunnel would connect to a penstock conveying
the water to a pumped storage hydro generating station. The pumped storage hydro generating station
would connect to an afterbay reservoir contained by a single dam in the valley below the Hurricane Cliffs.
A low pressure tunnel would convey the water northwest to a penstock continuing on to the Sand Hollow
Hydro Station. The water would discharge into the existing Sand Hollow Reservoir.
The peaking hydro generating station option would involve a smaller, 200 acre-foot forebay reservoir
with HS-4 discharging into the forebay reservoir, with the peaking hydro generating station discharging to
a small afterbay connected to a penstock running north along the existing BLM road and west to the Sand
Hollow Hydro Station. A low pressure tunnel would convey the water to a high pressure vertical shaft in
the bedrock forming the Hurricane Cliffs, connected to a high pressure tunnel near the bottom of the
Hurricane Cliffs. The high pressure tunnel would connect to a penstock conveying the water to a peaking
hydro generating station, which would discharge into a 200 acre-foot afterbay reservoir. A penstock
would extend north from the afterbay reservoir along the existing BLM road and then west to the Sand
Hollow Hydro Station. The water would discharge into the existing Sand Hollow Reservoir.
The Kane County Pipeline System would convey the Lake Powell water from the Lake Powell Pipeline
at the west GSENM boundary for about 8 miles through a buried 24-inch diameter pipe in Kane County,
Utah to a conventional water treatment facility located near the mouth of Johnson Canyon. The pipeline
would parallel the south side of U.S. 89 across Johnson Wash and then run north to the new water
treatment facility site (Figure 1-3).
The Cedar Valley Pipeline System would convey the Lake Powell water from the Lake Powell Pipeline
just upstream of HS-4 or HS-4 (Alt.) for about 58 miles through a buried 36-inch diameter pipeline in
Washington and Iron counties, Utah to a conventional water treatment facility in Cedar City, Utah
(Figure 1-4). Three booster pump stations (CVBPS) located along the pipeline would pump the water
under pressure to the new water treatment facility. The pipeline would follow an existing BLM road north
from HS-4, cross Utah State Route 59 and continue north to Utah State Route 9, with an aerial crossing of
the Virgin River at the Sheep Bridge. The pipeline would run west along the north side of Utah State
Route 9 and parallel an existing pipeline through the Hurricane Cliffs at Nephi’s Twist. The pipeline
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would continue across LaVerkin Creek, cross Utah State Route 17, and make an aerial crossing of Ash
Creek. The pipeline would continue northwest to the Interstate 15 corridor and then northeast parallel to
the east side of Interstate 15 highway right-of-way. CVBPS-1 would be sited adjacent to an existing
gravel pit east of Interstate 15. CVBPS-2 would be sited on private property on the east side of Interstate
15 and south of the Kolob entrance to Zion National Park. CVBPS-3 would be sited on the west side of
Interstate 15 in Iron County. The new water treatment facility would be sited near existing water
reservoirs on a hill above Cedar City west of Interstate 15.

1.2.2 Existing Highway Alternative
The Existing Highway Alternative consists of five systems: Intake, Water Conveyance, Hydro, Kane
County Pipeline, and Cedar Valley Pipeline. The Intake, Water Conveyance and Cedar Valley Pipeline
systems would be the same as described for the South Alternative.
The Hydro System would convey the Lake Powell water from the regulating tank at the high point at
ground elevation 5,695 feet MSL for about 80 miles through a buried 69-inch diameter penstock in Kane
and Washington counties, Utah and Coconino and Mohave counties, Arizona to Sand Hollow Reservoir
near St. George, Utah (Figure 1-5). The High Point Alignment Alternative would convey the Lake Powell
water from High Point Regulating Tank-2 (Alt.) at the high point at ground level elevation 5,630 feet
MSL for about 80.5 miles through a buried 69-inch diameter penstock in Kane and Washington counties,
Utah and Coconino and Mohave counties, Arizona to Sand Hollow Reservoir near St. George, Utah
(Figure 1-3). The High Point Alignment Alternative would rejoin U.S. 89 about 2.5 miles east of the west
boundary of the GSENM. Four in-line hydro generating stations (HS-1, HS-2 HS-3 and HS-4) located
along the penstock would generate electricity and help control water pressure in the penstock. HS-1
would be sited on the south side of U.S. 89 within the Congressionally-designated utility corridor through
the GSENM. The High Point Alignment Alternative would include HS-1 (Alt.) along the K4020 road
within the GSENM and continue along a portion of the K3290 road to its junction with the pipeline
alignment along U.S. 89.
The penstock would parallel the south side of U.S. 89 west of the GSENM past Johnson Wash and follow
Lost Spring Gap southwest, crossing U.S. 89 Alt. and Kanab Creek in the north end of Fredonia, Arizona.
The penstock would run south paralleling Kanab Creek to Arizona State Route 389 and run west adjacent
to the north side of this state highway through the Kaibab-Paiute Indian Reservation past Pipe Spring
National Monument. The penstock would continue along the north side of Arizona State Route 389
through the west half of the Kaibab-Paiute Indian Reservation to 1.8 miles west of Cedar Ridge
(intersection of Yellowstone Road with U.S. 89), from where it would follow the same alignment as the
South Alternative to Sand Hollow Reservoir. HS-2 would be sited 0.5 mile west of Cedar Ridge along the
north side of Arizona State Route 389.
The Kane County Pipeline System would convey the Lake Powell water from the Lake Powell Pipeline
crossing Johnson Wash along U.S. 89 for about 1 mile north through a buried 24-inch diameter pipe in
Kane County, Utah to a conventional water treatment facility located near the mouth of Johnson Canyon
(Figure 1-5).

1.2.3 Southeast Corner Alternative
The Southeast Corner Alternative consists of five systems: Intake, Water Conveyance, Hydro, Kane
County Pipeline, and Cedar Valley Pipeline. The Intake, Water Conveyance, Kane County Pipeline and
Cedar Valley Pipeline systems would be the same as described for the South Alternative.
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The Hydro System would be the same as described for the South Alternative between High Point
Regulating Tank-2 and the east boundary of the Kaibab-Paiute Indian Reservation. The penstock
alignment would parallel the north side of the Navajo-McCullough Transmission Line corridor in
Coconino County, Arizona through the southeast corner of the Kaibab Indian Reservation for about 3.8
miles and then follow the South Alternative alignment south of the south boundary of the Kaibab-Paiute
Indian Reservation, continuing to Sand Hollow Reservoir (Figure 1-6).

1.2.4 Transmission Line Alternatives
Transmission line alternatives include the Intake (3 alignments), BPS-1, Glen Canyon to Buckskin,
Buckskin Substation upgrade, Paria Substation upgrade, BPS-2, BPS-2 Alternative, BPS-3 North, BPS-3
South, BPS-3 Underground, BPS-3 Alternative North, BPS-3 Alternative South, BPS-4, BPS-4
Alternative, HS-1 Alternative, HS-2 South, HS-3 Underground, HS-4, HS-4 Alternative, Hurricane Cliffs
Afterbay to Sand Hollow, Hurricane Cliffs Afterbay to Hurricane West, Sand Hollow to Dixie Springs,
Cedar Valley Pipeline booster pump stations, and Cedar Valley Water Treatment Facility.
The proposed new Intake Transmission Line would begin at Glen Canyon Substation and run parallel to
U.S. 89 for about 2,500 feet to a new switch station, cross U.S. 89 at the Intake access road intersection
and continue northeast to the Intake substation. This 69 kV transmission line would be about 0.9 mile
long in Coconino County, Arizona (Figure 1-7). One alternative alignment would run parallel to an
existing 138 kV transmission line to the west, turn north to the new switch station, cross U.S. 89 at the
Intake access road intersection and continue northeast to the Intake substation. This 69 kV transmission
line alternative would be about 1.2 miles long in Coconino County, Arizona (Figure 1-7). Another
alternative alignment would bifurcate from an existing transmission line and run west, then northeast to
the new switch station, cross U.S. 89 at the Intake access road intersection and continue northeast to the
Intake substation. This 69 kV transmission line alternative would be about 1.3 miles long in Coconino
County, Arizona (Figure 1-7).
The proposed new BPS-1 Transmission Line would begin at the new switch station located on the south
side of U.S. 89 and parallel the LPP Water Conveyance System alignment to the BPS-1 substation west of
U.S. 89. This 69 kV transmission line would be about 1 mile long in Coconino County, Arizona
(Figure 1-7).
The proposed new Glen Canyon to Buckskin Transmission Line would consist of a 230 kV
transmission line from the Glen Canyon Substation to the Buckskin Substation, running parallel to the
existing 138 kV transmission line. This transmission line upgrade would be about 36 miles long through
Coconino County, Arizona and Kane County, Utah (Figure 1-7).
The existing Buckskin Substation would be upgraded as part of the proposed project to accommodate
the additional power loads from the new 230 kV Glen Canyon to Buckskin transmission line. The
substation upgrade would require an additional 5 acres of land within the GSENM adjacent to the existing
substation in Kane County, Utah (Figure 1-7).
The existing Paria Substation would be upgraded as part of the proposed project to accommodate the
additional power loads to BPS-4 Alternative. The substation upgrade would require an additional 2 acres
of privately-owned land adjacent to the existing substation in Kane County, Utah (Figure 1-7).
The proposed new BPS-2 Transmission Line alternative would consist of a new 3-ring switch station
along the existing 138 kV Glen Canyon to Buckskin Transmission Line and a new transmission line from
the switch station to a new substation west of Big Water and a connection to BPS-2 substation in Kane
Lake Powell Pipeline
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County, Utah. The new transmission line would parallel an existing distribution line that runs northwest,
north and then northeast to Big Water. This new 138 kV transmission line alternative would be about 7
miles long across Utah SITLA-administered land, with a 138 kV connection to the BPS-2 substation
(Figure 1-7).
The new BPS-2 Alternative Transmission Line would consist of a new 138 kV transmission line from
Glen Canyon Substation parallel to the existing Rocky Mountain Power 230 kV transmission line,
connecting to the BPS-2 substation west of Big Water. This new 138 kV transmission line alternative
would be about 16.5 miles long in Coconino County, Arizona and Kane County, Utah crossing National
Park Service-administered land, BLM-administered land and Utah SITLA-administered land (Figure 1-7).
The new BPS-3 Transmission Line North alternative would consist of a new 138 kV transmission line
from BPS-2 paralleling the south side of U.S. 89 within the Congressionally designated utility corridor
west to BPS-3 at the east side of the Cockscomb geological feature. This new 138 kV transmission line
alternative would be about 15.7 miles long in Kane County, Utah (Figure 1-7).
The new BPS-3 Transmission Line South alternative would consist of a new 3-ring switch station along
the existing 138 kV Glen Canyon to Buckskin Transmission Line and a new transmission line from the
switch station north along an existing BLM road to U.S. 89 and then west along the south side of U.S. 89
within the Congressionally designated utility corridor to BPS-3 at the east side of the Cockscomb. This
new 138 kV transmission line alternative would be about 12.3 miles long in Kane County, Utah
(Figure 1-7).
The new BPS-3 Underground Transmission Line alternative would consist of a new buried 24.9 kV
transmission line (2 circuits) from the upgraded Paria Substation to BPS-3 on the east side of the
Cockscomb geological feature. This new underground transmission line would be parallel to the east and
south side of U.S. 89 and would be about 4.1 miles long in Kane County, Utah (Figure 1-7).
The new BPS-3 Alternative Transmission Line North alternative would consist of a new 138 kV
transmission line from BPS-2 paralleling the south side of U.S. 89 west to BPS-3 Alternative near the
GSENM east boundary within the Congressionally-designated utility corridor. This new 138 kV
transmission line alternative would be about 9.3 miles long in Kane County, Utah (Figure 1-7).
The proposed new BPS-3 Alternative Transmission Line South alternative would consist of a new 3ring switch station along the existing 138 kV Glen Canyon to Buckskin Transmission Line and a new
transmission line from the switch station north along an existing BLM road to BPS-3 Alternative near the
GSENM east boundary and within the Congressionally-designated utility corridor. This new 138 kV
transmission line alternative would be about 5.9 miles long in Kane County, Utah (Figure 1-7).
The new BPS-4 Transmission Line alternative would begin at the upgraded Paria Substation and run
parallel to the west side of U.S. 89 north to BPS-4 within the Congressionally designated utility corridor.
This new 138 kV transmission line would be about 0.8 mile long in Kane County, Utah (Figure 1-7).
The proposed new BPS-4 Alternative Transmission Line would begin at the upgraded Paria Substation
and run north to the BPS-4 Alternative. This 69 kV transmission line would be about 0.4 mile long in
Kane County, Utah (Figure 1-7).
The proposed new HS-1 Alternative Transmission Line would begin at the new HS-1 Alternative and
run southwest parallel to the K4020 road and then northwest parallel to the K4000 road to the U.S. 89
corridor where it would tie into the existing 69 kV transmission line from the Buckskin Substation to the
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Johnson Substation. This 69 kV transmission line would be about 3 miles long in Kane County, Utah
(Figure 1-7).
The proposed new HS-2 South Transmission Line alternative would connect the HS-2 hydroelectric
station and substation along the South Alternative to an existing 138 kV transmission line paralleling
Arizona State Route 389. This new 34.5 kV transmission line would be about 0.9 mile long in Mohave
County, Arizona (Figure 1-8).
The proposed new HS-3 Underground Transmission Line would connect the HS-3 hydroelectric station
and substation to the existing Twin Cities Substation in Hildale City, Utah. The new 12.47 kV
underground circuit would be about 0.6 mile long in Washington County, Utah (Figure 1-8).
The proposed new HS-4 Transmission Line would consist of a new transmission line from the HS-4
hydroelectric station and substation north along an existing BLM road to an existing transmission line
parallel to Utah State Route 59. The new 69 kV transmission line would be about 8.2 miles long in
Washington County, Utah (Figure 1-8).
The new HS-4 Alternative Transmission Line alternative would connect the HS-4 Alternative
hydroelectric station and substation to an existing transmission line parallel to Utah State Route 59. The
new 69 kV transmission line would be about 7.5 miles long in Washington County, Utah (Figure 1-8).
The proposed new Hurricane Cliffs Afterbay to Sand Hollow Transmission Line would consist of a
new 69 kV transmission line from the Hurricane Cliffs peaking power plant and substation, and run
northwest to the Sand Hollow Hydro Station substation. This new 69 kV transmission line would be about
4.9 miles long in Washington County, Utah (Figure 1-8).
The proposed new Hurricane Cliffs Afterbay to Hurricane West Transmission Line would consist of
a new 345 kV transmission line from the Hurricane Cliffs pumped storage power plant and run northwest
and then north to the planned Hurricane West 345 kV substation. This new 345 kV transmission line
would be about 10.9 miles long in Washington County, Utah (Figure 1-8).
The proposed new Sand Hollow to Dixie Springs Transmission Line would consist of a new 69 kV
transmission line from the Sand Hollow Hydro Station substation around the east side of Sand Hollow
Reservoir and north to the existing Dixie Springs Substation. This new 69 kV transmission line would be
about 3.4 miles long in Washington County, Utah (Figure 1-8).
The three Cedar Valley Pipeline booster pump stations would require new transmission lines from
existing transmission lines paralleling the Interstate 15 corridor. The new CVBPS-1 transmission line
would extend southeast over I-15 from the existing transmission line to the booster pump station
substation for about 1.3 miles in Washington County, Utah (Figure 1-9). The new CVBPS-2 transmission
line would extend east over I-15 from the existing transmission line to the booster pump station substation
for about 0.2 mile in Washington County, Utah (Figure 1-9). The new CVBPS-3 transmission line would
extend west over I-15 from the existing transmission line and southwest along the west side of Interstate
15 to the booster pump station substation for about 0.6 mile in Iron County, Utah (Figure 1-9).
The Cedar Valley Water Treatment Facility Transmission Line would begin at an existing substation
in Cedar City and run about 1 mile to the water treatment facility site in Iron County, Utah (Figure 1-9).
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1.3 Summary Description of No Lake Powell Water Alternative
The No Lake Powell Water Alternative would involve a combination of developing remaining available
surface water and groundwater supplies, developing reverse osmosis treatment of existing low quality
water supplies, and reducing residential outdoor water use in the WCWCD and CICWCD service areas.
This alternative could provide a total of 86,249 acre-feet of water annually to WCWCD, CICWCD and
KCWCD for M&I use without diverting Utah’s water from Lake Powell.

1.3.1 WCWCD No Lake Powell Water Alternative
The WCWCD would implement other future water development projects currently planned by the
District, develop additional water reuse/reclamation, and convert additional agricultural water use to M&I
use as a result of urban development in agricultural areas through 2020. Remaining planned and future
water supply projects through 2020 include the Ash Creek Pipeline (5,000 acre-feet per year), Crystal
Creek Pipeline (2,000 acre-feet per year), and Quail Creek Reservoir Agricultural Transfer (4,000 acrefeet per year). Beginning in 2020, WCWCD would convert agricultural water to secondary use and work
with St. George City to maximize existing wastewater reuse, bringing the total to 96,258 acre-feet of
water supply per year versus demand of 98,427 acre-feet per year, incorporating currently mandated
conservation goals. The WCWCD water supply shortage in 2037 would be 70,000 acre-feet per year,
1,000 acre-feet more than the WCWCD maximum share of the LPP water. Therefore, the WCWCD No
Lake Powell Water Alternative needs to develop 69,000 acre-feet of water per year to meet comparable
supply and demand requirements as the other action alternatives.
The WCWCD would develop a reverse osmosis (RO) advanced water treatment facility near the
Washington Fields Diversion in Washington County, Utah to treat up to 40,000 acre-feet per year of
Virgin River water with high total dissolved solids (TDS) concentration and other contaminants. The RO
advanced water treatment facility would produce up to 36,279 acre-feet per year of water suitable for
M&I use. The WCWCD would develop the planned Warner Valley Reservoir to store the diverted Virgin
River water, which would be delivered to the RO advanced water treatment facility. The remaining 3,721
acre-feet per year of brine by-product from the RO treatment process would require evaporation and
disposal meeting State of Utah water quality regulations.
The remaining needed water supply of 32,721 acre-feet per year to meet WCWCD 2037 demands would
be obtained by reducing and restricting outdoor residential water use in the WCWCD service area. The
Utah Division of Water Resources (UDWR) estimated 2005 culinary water use for residential outdoor
watering in the communities served by WCWCD was 97.4 gallons per capita per day (gpcd) (UDWR
2009). This culinary water use rate is reduced by 30.5 gpcd to account for water conservation attained
from 2005 through 2020, yielding 66.9 gpcd residential outdoor water use available for conversion to
other M&I uses. The equivalent water use rate reduction to generate 32,721 acre-feet per year of
conservation is 56.6 gpcd for the 2037 population within the WCWCD service area. Therefore, beginning
in 2020, the existing rate of residential outdoor water use would be gradually reduced and restricted to
10.3 gpcd, or an 89.4 percent reduction in residential outdoor water use.
The combined 36,279 acre-feet per year of RO product water and 32,721 acre-feet per year of reduced
residential outdoor water use would equal 69,000 acre-feet per year of M&I water to help meet WCWCD
demands through 2037.
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1.3.2 CICWCD No Lake Powell Water Alternative
The CICWCD would implement other future groundwater development projects currently planned by the
District, purchase agricultural water from willing sellers for conversion to M&I uses, and convert
additional agricultural water use to M&I use as a result of urban development in agricultural areas
through 2020. Remaining planned and future water supply projects through 2020 include additional
groundwater development projects (3,488 acre-feet per year), agricultural conversion resulting from M&I
development (3,834 acre-feet per year), and purchase agricultural water from willing sellers (295 acrefeet per year). Beginning in 2020, CICWCD would have a total 19,772 acre-feet of water supply per year
versus demand of 19,477 acre-feet per year, incorporating required progressive conservation goals. The
CICWCD water supply shortage in 2060 would be 11,470 acre-feet per year. Therefore, the CICWCD No
Lake Powell Water Alternative needs to develop 11,470 acre-feet of water per year to meet comparable
supply and demand limits as the other action alternatives.
The remaining needed water supply of 11,470 acre-feet per year to meet CICWCD 2060 demands would
be obtained by reducing and restricting outdoor residential water use in the CICWCD service area. The
UDWR estimated 2005 culinary water use for residential outdoor watering in the communities served by
CICWCD was 84.5 gpcd (UDWR 2007). A portion of this residential outdoor water would be converted
to other M&I uses. The equivalent water use rate to obtain 11,470 acre-feet per year is 67.8 gpcd for the
2060 population within the CICWCD service area. Therefore, the existing rate of residential outdoor
water use would be gradually reduced and restricted to 16.7 gpcd beginning in 2023, an 80 percent
reduction in the residential outdoor water use rate between 2023 and 2060. The 11,470 acre-feet per year
of reduced residential outdoor water use would be used to help meet the CICWCD demands through
2060.

1.3.3 KCWCD No Lake Powell Water Alternative
The KCWCD would use existing water supplies and implement future water development projects
including new groundwater production, converting agricultural water rights to M&I water rights as a
result of urban development in agricultural areas, and developing water reuse/reclamation. Existing water
supplies (4,039 acre-feet per year) and 1,994 acre-feet per year of new ground water under the No Lake
Powell Water Alternative would meet projected M&I water demand of 6,033 acre-feet per year within the
KCWCD service area through 2060. The total potential water supply for KCWCD is about 12,140 acrefeet per year (4,039 acre-feet per year existing culinary plus secondary supply, and 8,101 acre-feet per
year potential for additional ground water development up to the assumed sustainable ground water yield)
without agricultural conversion to M&I supply. Short-term ground water overdrafts and new storage
projects (e.g., Jackson Flat Reservoir) would provide reserve water supply to meet demands during
drought periods and other water emergencies.

1.4 Summary Description of the No Action Alternative
No new intake, water conveyance or hydroelectric features would be constructed or operated under the
No Action Alternative. The Utah Board of Water Resources’ Colorado River water rights consisting of
86,249 acre-feet per year would not be diverted from Lake Powell and would continue to flow into the
Lake until the water is used for another State of Utah purpose or released according to the operating
guidelines. Future population growth as projected by the Utah Governor’s Office of Planning and Budget
(GOPB) would continue to occur in southwest Utah until water and other potential limiting resources
such as developable land, electric power, and fuel begin to curtail economic activity and population inmigration.
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1.4.1 WCWCD No Action Alternative
The WCWCD would implement other future water development projects currently planned by the
District, develop additional water reuse/reclamation, convert additional agricultural water use to M&I use
as a result of urban development in agricultural areas, and implement advanced treatment of Virgin River
water. The WCWCD could also limit water demand by mandating water conservation measures such as
outdoor watering restrictions. Existing and future water supplies under the No Action Alternative would
meet projected M&I water demand within the WCWCD service area through approximately 2020. The
2020 total water supply of about 96,528 acre-feet per year would include existing supplies, planned
WCWCD water supply projects, wastewater reuse, transfer of Quail Creek Reservoir supplies, and future
agricultural water conversion resulting from urban development of currently irrigated lands. Each future
supply source would be phased in as needed to meet the M&I demand associated with the forecasted
population. The No Action Alternative would not provide WCWCD with any reserve water supply (e.g.,
water to meet annual shortages because of drought, emergencies, and other losses). Maximum reuse of
treated wastewater effluent for secondary supplies would be required to meet the projected M&I water
demand starting in 2020. The No Action Alternative would not provide adequate water supply to meet
projected water demands from 2020 through 2060. There would be a potential water shortage of
approximately 139,875 acre-feet per year in 2060 under the No Action Alternative (UDWR 2008b).

1.4.2 CICWCD No Action Alternative
The CICWCD would implement future water development projects including converting agricultural
water rights to M&I water rights as a result of urban development in agricultural areas, purchasing “buy
and dry” agricultural water rights to meet M&I demands, and developing water reuse/reclamation. The
Utah State Engineer would act to limit existing and future ground water pumping from the Cedar Valley
aquifer in an amount not exceeding the assumed sustainable yield of 37,600 ac-ft per year. Existing and
future water supplies under the No Action Alternative meet projected M&I water demand within the
CICWCD service area during the planning period through agricultural conversion of water rights to M&I
use, wastewater reuse, and implementing “buy and dry” practices on irrigated agricultural land. Each
future water supply source would be phased in as needed to meet the M&I demand associated with the
forecasted population. The CICWCD No Action Alternative includes buying and drying of agricultural
water rights covering approximately 8,000 acres between 2005 and 2060 and/or potential future
development of West Desert water because no other potential water supplies have been identified to meet
unmet demand. The No Action Alternative would not provide CICWCD with any reserve water supply
(e.g., water to meet annual shortages because of drought, emergencies, and other losses) after 2010 (i.e.,
after existing supplies would be maximized).

1.4.3 KCWCD No Action Alternative
The KCWCD would use existing water supplies and implement future water development projects
including new ground water production, converting agricultural water rights to M&I water rights as a
result of urban development in agricultural areas, and developing water reuse/reclamation. Existing water
supplies (4,039 acre-feet per year) and 1,994 acre-feet per year of new ground water under the No Action
Alternative would meet projected M&I water demand of 6,033 acre-feet per year within the KCWCD
service area through 2060. The total potential water supply for KCWCD is about 12,140 acre-feet per
year (4,039 acre-feet per year existing culinary plus secondary supply, and 8,101 acre-feet per year
potential for additional ground water development up to the assumed sustainable ground water yield)
without agricultural conversion to M&I supply. Short-term ground water overdrafts and new storage
projects (e.g., Jackson Flat Reservoir) would provide reserve water supply to meet demands during
drought periods and other water emergencies.
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1.5 Identified Issues and Topics
1.5 Aquatic Resources Specific Issues and Topics
The potential specific significant issues identified for the LPP Project and the identified impact topics
with regard to aquatic resources include the following:
•
•
•

•
•
•
•

Entrainment of fish and other aquatic species in the intake water from Lake Powell.
Biota transfer of potential aquatic invasive species from Lake Powell to other drainages and
resources as a result of the LPP Project delivery and the alternatives.
Operational concerns regarding the physical facilities for the LPP Project and problems with
zebra and quagga mussels and other invasive species if those species were to become established
in Lake Powell.
Potential impacts on aquatic habitat as a consequence of construction activities (pipelines, pump
stations, etc.) related to the LPP Project.
Potential impacts on the Virgin River drainage if current diversions for Virgin River water for
domestic and irrigation use can be reduced when the LPP Project is implemented.
Economic and/or social (i.e., recreation, visual, etc.) impacts that could affect aquatic resources or
the aquatic environment as a result of the LPP Project.
LPP Project and its alternatives regarding the potential impact on aquatic species of special
concern.
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Chapter 2
Methodology
2.1 Introduction
The aquatic resources analysis for the LPP Project was developed using existing information available
from a variety of Federal and state resource agencies. The existing data base was determined adequate to
document the baseline conditions for aquatic resources. To date, that assumption has not changed and the
basis for the evaluation of the LPP Project and alternatives relies on existing published and unpublished
documentation.

2.2 Data Used
The data that was used to compile the Aquatic Resources Study Report includes the references presented
in the Aquatic Resources Study Plan approved by the Commission as well as additional documents that
have been collected during the development of this report. No original field work, sampling, surveys or
other site-specific investigations were performed. Existing range and occurrence data for aquatic
resources were derived from digital data bases where available: the U.S. Fish and Wildlife Service
(USFWS), Nature Serve, the Utah Conservation Data Center (UCDC), the Arizona Natural Heritage
Program Data Management System (AHDMS), species descriptions from standard field guides and online
resources (NatureServe), available scientific literature and best professional judgment.

2.3 Assumptions
The analysis used the following assumptions of construction disturbance and LPP Project operation on
aquatic resources, including species and habitats.
●

Aquatic species and their habitats occur only in and around perennial streams, rivers, reservoirs,
springs and other water sources. Intermittent and ephemeral streams and washes do not contain
suitable habitat for sustaining aquatic species, populations and their habitats.

●

Construction activities in and around intermittent and ephemeral streams and washes could have
impacts on downstream aquatic resources during periods when precipitation runoff flows are in
the channels.

●

Potential effects or impacts on a water body (stream, river, reservoir, spring or other water
source) that would be crossed by the LPP Project pipeline, penstock or other feature also must
consider aquatic species migration and passage potential upstream and downstream into habitats
not directly affected by construction.

●

Aquatic resources habitat includes the lotic or lentic components and surrounding riparian areas
which provide allochthonous sources of organic matter and is an integral part of the food chain in
aquatic ecosystems.

●

Electric power transmission line alternatives would have no measurable impacts on aquatic
resources including aquatic species and their habitats. Existing access roads are available to
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provide construction access to the transmission line alignment alternatives and no new roads
would have to be constructed near study area water bodies.
●

Conveyance of water from Lake Powell to Sand Hollow Reservoir, the Kane County Water
Treatment Facility and Cedar Valley Water Treatment Facility could potentially have an impact
on aquatic resources in perennial streams and reservoirs where the water could flow.

2.4 Impact Analysis Methodology
A detailed and intensive data compilation and review of existing aquatic species and habitat was
performed. The compiled information and data was used to evaluate the impacts the proposed LPP Project
and alternatives may have aquatic species and their habitats. No field investigations specific to aquatic
species were performed. Field investigations were performed by engineers and scientists at each drainage
crossing along the pipeline and penstock alignments. Occurrence data for aquatic species were derived
from the Utah Geographic Information System (GIS) database (AGRC 2010 ) and the Arizona GIS
database (AHDMS 2010).
The results of surface water resource and surface water quality modeling of the proposed LPP Project
were used to estimate the potential impacts on aquatic species and their habitats. The baseline conditions
of the aquatic species and their habitats were determined from the compiled data and information, and
potential impacts were determined by assessing the intensity, duration and magnitude of changes
associated with the LPP Project and alternatives. Aquatic resource habitats were analyzed using GIS to
integrate the compiled baseline data, information, and potential project effects on wetland and riparian
resources, surface water resources, surface water quality, groundwater resources, aquatic resources,
wildlife resources, special status wildlife species, special status aquatic species and habitats, vegetation
communities and wildlife resources.
The potential for unavoidable adverse impacts was evaluated following application of mitigation
measures to avoid, minimize or reduce effects and impacts on aquatic species and their habitats.
The potential for adverse effects from transferring water from Lake Powell to Sand Hollow was evaluated
as part of the study. The issue of potentially introducing invasive species involved addressing their
potential for affecting aquatic indigenous (current) species as a specific part of this study.

2.5 Impacts Evaluation
Impacts on the various aquatic resources were evaluated based upon the aquatic resource value (active
flowing perennial vs. ephemeral drainages) that may be affected, the sensitivity of the aquatic species or
resources (common vs. sensitive) potentially impacted, and the probability the project alternative could
have a measureable effect on the resource, species and/or the aquatic habitat. Special status aquatic
species, including Federally listed species, associated designated critical habitats, and aquatic species of
concern to federal, state and local agencies are analyzed and evaluated in Study Report 11, Special Status
Aquatic Species and Habitats (UBWR 2011a).
The value of aquatic resources of the area between Lake Powell and the termination points of the LPP
Project, Sand Hollow Reservoir, the Kane County Water Treatment Facility, and the Cedar Valley Water
Treatment Facility are generally limited to perennial drainages including the Paria River, Virgin River,
Ash Creek and LaVerkin Creek. The majority of the geographically defined drainages the pipeline would
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cross or run parallel to are either dry (ephemeral) with limited flow during periods of rainfall and seasonal
runoff and/or are documented as not being capable of supporting aquatic organisms and habitat on a
sustained basis.
The LPP Project and its alternatives would not contribute water to or divert from any of the study area
drainages except those manmade features targeted to receive water (i.e. Sand Hollow Reservoir, Kane
County WTF, and Cedar Valley WTF). Incidental water discharges through project operational
components (i.e., air relief valves, low point drains, etc.) would be very limited and/or can be contained
and mitigated.
The probability of an accidental release of water as a result of a system failure is low; however, the
conveyance system would be provided with emergency response instrumentation to control catastrophic
water releases.
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Chapter 3
Affected Environment
3.1 Study Area
The LPP Project study extends from Lake Powell near Glen Canyon Dam east to Sand Hollow Reservoir
in Washington County and north to the site of the proposed Cedar Valley Water Treatment Plant. Figure
1-1 provides a location map of the study area. However, the aquatic resources assessment considers only
those impacts that could be caused by the construction and operation of the water transmission system
(intake, pump stations, hydro stations and pipelines) and the potential discharge of Lake Powell water,
either by accident or as an operational necessity or as the Lake Powell product water supply discharged at
the planned points of final delivery and use.
This report is intended to document potential impacts of implementing the LPP Project and associated
water delivery projects (Cedar Valley Pipeline (CVP), Kane County System) and their alternatives would
have on the aquatic resources of the study area.
The LPP Project involves lands and waters in two states (Utah and Arizona) and crosses a variety of
federal, state and privately managed property. The drainage basins include both Lake Powell and the
Colorado River and into Lake Mead. There are numerous seasonal and intermittent washes, gulches and
creeks that are potentially affected by the LPP Project, however, only the Paria and Virgin rivers and
Kanab, LaVerkin and Ash creeks carry perennial flows within the study area and can be expected to
support aquatic resources.
Lake Powell itself was not considered as part of the LPP Project study area for aquatic resources, except
that the intake screens could potentially entrain native fish from the lake and facilitate the transfer of
invasive aquatic species to other drainages. The primary potential impacts associated with the important
stream and drainage areas for aquatic resources involve: 1) the impact of pipeline construction in or near
perennial streams, 2) the accidental release of water from the pipeline to other drainages, and 3) the
resultant potential transfer of invasive or exotic species from water releases.

3.1.1 Lake Powell and Colorado River
The Colorado River below Glen Canyon Dam has been extensively studied and analyzed over the last
15+ years with regard to the discharge of water and the movement of sediments and settleable solids in
the river. The impact of water withdrawal by the LPP Project has not been considered a major concern
because of the relatively minor scope of the withdrawal in comparison to the normal daily, monthly,
seasonal and annual variations. However, for the LPP Project, the impacts on downstream flows and
water quality were modeled by the Bureau of Reclamation (Reclamation) in 2010 (Grantz, et.al. 2010 and
Williams 2010). The Reclamation hydrologic model evaluated the proposed LPP Project water
withdrawal during the period from 2020 through 2060. The conclusion presented, based upon the model
results, was that Lake Powell elevations and the flow in the Colorado below Glen Canyon Dam were
essentially the same with or without the Project (Proposed Action vs. No Action Alternative) under the
proposed annual withdrawal of 86,249 acre feet of water.
The Reclamation water quality model simulated a number of important water quality parameters under
the LPP Project water withdrawals and projected water quality changes during the period from 2043
through 2060 (full withdrawal of the LPP Project water). The model results indicated that there was no
measurable difference for downstream temperature profiles, total dissolved solids (TDS), dissolved
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oxygen (DO), and nutrients between the Proposed Action and No Action alternative in the water released
from Glen Canyon Dam.
The Reclamation modeling studies and other modeling results demonstrate the LPP Project would have
no measurable impacts on aquatic resources in Lake Powell or the aquatic resources habitat downstream
of Glen Canyon Dam.

3.1.2 Water Intake
The proposed Lake Powell intake is located near the south end of the lake adjacent to Glen Canyon Dam
(Figure 3-1). The current conceptual design has the intake site located at a nearly vertical cliff adjacent to
the lake at a point where the water depth is approximately 510 feet. The intake would consist of drilled
vertical caissons with six horizontal valved lake intake tunnels spaced approximately 100 feet apart
vertically along two parallel vertical shafts, with the uppermost intakes stationed approximately 125 feet
below the high water level (El. 3,700 ft). Each of the horizontal intakes would be designed for screens to
reduce the intake velocity to less than 0.5 feet per second. Typically most healthy fish and actively motile
aquatic species can avoid being entrained in an intake suction flow if the velocity is maintained below the
escape velocity (swimming speed) of those organisms. For most fish, other aquatic vertebrates and many
active motile larval stages and invertebrates, the escape velocity ranges from 0.5 to 0.6 feet per second.
Non-motile or very small organisms are typically not able to escape the intake suction and would be
collected in the incoming water and, as necessary, must be removed or inactivated by other methods prior
to point of use, depending on the application of the water.
The proposed screening method and water intake design precautions to avoid fish collection and
entrapment have generally been well defined and have been developed over years of study and practical
application. If designed and operated properly to meet the conventional federal and state agency
requirements for fish entrapment avoidance, then fish species in Lake Powell near the dam would not be
entrapped or entrained by the fish screens.
The intake is to be fitted with six separate horizontal extraction tunnels (Figure 3-2) that would provide
the option for diverting water at various depths. This would allow for operational temperature control as
well as providing some level of management oversight to avoid regions of the water body that may
contain concentration of species (invertebrates, algae, etc.), that can be avoided by varying the depth of
the diversion intake depth.
Construction of the intake would occur from the shore using deep vertical access caissons and horizontal
tunnels drilled using microtunnel boring machines (MTBM). The spoil from the tunnel construction
would be extracted from the landside and not deposited in the lake. Final installation of screens and
appurtenances would be by divers working off construction barges. Geotechnical studies of the Navajo
Sandstone formation where the intake is to be constructed indicates the material is reasonably competent
with a low permeability. Unusual construction problems have not been indentified and intake system
installation would not have measurable impacts on aquatic resources in Lake Powell.

3.1.3 Pipeline and Penstock Crossings of Streams
The potential direct impacts of the LPP Project involve the alignment and construction of the pipeline,
and to a minor extent, the supporting facilities (pump station, tanks, etc.) as they cross the perennial
drainages in the study area. The discharge of water for pipe maintenance purposes or through blow-off
valves (minor amounts) or from a pipe breach or accident are evaluated as a potential source impact on
the existing aquatic resources.
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3.2 Overview
For this analysis, only those project components that would affect water resources or aquatic environment
habitat were considered. The affected environment considered was limited to perennial streams and
drainages that could sustain aquatic resources.
Intermittent streams and drainages and ephemeral channels were not considered as relevant to the project
in terms of sustainable aquatic resources. The following definitions were adopted for defining the
importance of drainages.
Perennial Stream – A body of water flowing in a natural or man-made channel year-round, except
during periods of severe drought. The term “water body with perennial flow” includes perennial
streams, and lakes and ponds that form the source of a perennial stream, or through which the
perennial stream flows, are a part of the perennial stream. Generally, the water table is located above
the streambed for most of the year and groundwater could be the primary source or a significant
portion of the stream flow. In the absence of chronic pollution or other man-made disturbances, a
perennial stream is assumed to be capable of supporting aquatic resources for most, if not all, of the
year on a continual basis.
Intermittent Stream – A body of water flowing in a natural or man-made channel that contains
water for brief periods of the year. During the dry season and periods of drought, these streams do not
exhibit surface flow. Geomorphological characteristics are not well defined and are often
inconspicuous. In the absence of external limiting factors (pollution, thermal modifications, etc.),
aquatic resources are scarce or nonexistent and must be adapted to the wet and dry conditions of the
fluctuating water level or be able to migrate to more habitable areas when flows decline.
A subjective field protocol was developed for assessing the condition of each drainage that would be
impacted by the LPP Project components. The objective was to determine if a drainage was perennial or
intermittent/ephemeral. This protocol relied on field reconnaissance observations to determine which of
the defined drainages, washes, gulches, canyons, rivers, streams, creeks, etc., that would be transected by
the pipeline or where construction would be in such a proximity, could impacts occur.
Existing drainages were identified on available mapping and aerial photographs. A project scientist and
engineer reviewed the project pipeline and penstock alignments by vehicle and/or on foot to review each
potential water body and to assess its condition. After observing each segment of a candidate drainage at
different times during the 2008 through 2010 field seasons, investigators developed a representative
understanding of what drainages appeared to be perennial and contain measurable aquatic resources.
The following criteria were used to evaluate drainages:

•
•
•

•
•
•

Presence or absence of flowing water
Presence of high groundwater seeps or springs
Presence of leaf litter in stream bed that would indicate the hydraulic transport of plant material.
In flowing streams, there is little or no leaf litter or only small accumulations at the high water
mark.
Sediment build-up that would indicate seasonal flows.
General geomorphological conditions including riffle-pool sequences, bank condition, soil
features.
Vegetation established in a channel bottom that could not occur in flowing stream.
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•

Benthic macroinvertebrate populations

These criteria were evaluated at each drainage crossing to determine if it possessed characteristics that
would indicate perennial flow and related aquatic resources.
This was a subjective evaluation and may be subject to modification based on additional evidence;
however, for this study report the drainages considered to have a potential for aquatic resources are
limited to the following within the study area.

•
•
•
•
•
•
•

Lake Powell (biota transfer, intake)
Paria River
Kanab Creek at U.S. Highway 89 Bridge in Fredonia, AZ
Sand Hollow Reservoir
Virgin River
LaVerkin Creek
Ash Creek near Toquerville, UT

3.2.1 LPP Intake Pump Station and Invasive Species Management
The proposed LPP Project water diversion from Lake Powell is an issue of increasing probability that the
invasive zebra and quagga mussels will essentially become a more serious problem in the lake and could
be transferred (biota transfer) to other drainages. The concerns relating to the impact of the quagga mussel
(Dreissena bugensis) and to a lesser concern (2010) the zebra mussel (Dreissena polymorpha) in Lake
Mead are well documented and this problem has significantly affected operation of local domestic water
intakes at the Lake, has resulted in the temporary closure of the Cold Water fish Hatchery at Lake Mead,
impacted surface water withdrawals for the Central Arizona Project and the California water system and
has had a real impact on recreational use of the resources throughout the western United States and
Canada.
As of 2011, the Utah Division of Wildlife Resources has not found definitive evidence of either zebra or
quagga mussels in Lake Powell. However in 2007, the Utah Division of Wildlife Resources reportedly
detected quagga mussel larvae near Wawheap Marina near Glen Canyon Dam. Follow-up studies
involving DNA tests did not confirm the presence of a viable population. The Utah Division of Wildlife
Resources considers Lake Powell to be non-affected by dreissenid mussels as of December 2010. The
controversy regarding the presence or absence of mussels in Lake Powell must be evaluated with concern
for the future operation of the LPP Project. Since the mussels have been positively identified in Lake
Mead and other water bodies in Utah and Arizona, contingency requirements for the LPP Project should
be considered for the future because establishment of these organisms is a serious potential, regardless of
the significant inspection, boat cleaning and monitoring efforts being employed to protect Lake Powell
from their introduction and proliferation.
The current “Quagga Mussel Alerts” being used to reduce the introduction of mussels by recreational
water craft, “bait buckets” and other outside sources may not, in the long run, prove to be successful and
contingencies need to be in place. Future project design efforts should include measures to protect and/or
exclude invasive species from becoming an operational problem for the LPP Project or from being
transported to other water bodies (biota transfer).
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For this evaluation of the LPP Project, the implementation of future mitigation measures to avoid the
impact of mussel infestation must be considered as part of the current Project. This is necessary to both
protect the operation of the water supply system and prevent the biota transfer of these organisms to other
water systems.

3.2.1.1 Invasive Species Management
The use of any water intake and water supply system must consider the potential negative impacts aquatic
species may have on the successful operation of the system. Water treatment plants can provide a number
of opportunities and methods (settling, filtration, etc.) for removal of organisms prior to distribution for
final use. However, the impact of these organisms prior to treatment or when the water is used only for
agriculture, recreation or replacement and effective treatment is not provided, must be considered with
regard to the operation water supply facilities.
Of particular and significant concern in the past 20 years in the United States have been the mussels of the
dreissenids bivalve family. Zebra mussels together with the more recent occurrence of the quagga mussel
have proven to be very difficult to control. These non-native invasive mussels are a potential
environmental and economic nuisance throughout the United States. They have demonstrated the
potential to both damage ecosystems and to require significant and costly, but often fruitless, investment
to manage and control their effects on structures and equipment in the water supply industry.
Quagga and zebra mussels are aggressive structural and mechanical equipment bio-foulers. When present
in a source water supply system, they become a potential serious problem for operating industrial,
agricultural, recreational, and municipal facilities.
Larvae, juvenile and adult mussels can all move in the water column through a variety of active and
passive transport methods. Control of dreissenids in water conveyance systems is both an operational and
environmental issue. For this analysis, of particular concern would be the prevention of mussel
entrainment at the LPP Project intake and into water conveyance facilities. Of significant interest for the
LPP Project would be the potential bio-fouling impacts on facilities such as the intake screen, water
conveyance pipeline and initial pumping facilities which would primarily occur during the larval lifestage (gamete, veliger and post-veliger) when the organisms are most motile.
Invasive mussels can be found in the region surrounding the proposed LPP Project intake and initial
pumping plant (Lake Mead, Imperial Valley Irrigation District, etc.) according to available records, and
provisions for removing and/or mitigating for the organisms would need to be included in the
development of the intake and pump station for the LPP Project raw water supply. However, during the
actual design of the facilities, this decision would be revisited to provide, as possible, for the inclusion of
future additional treatment facilities or new methods to protect the LPP Project supply system from
mussel infestation if they were to become endemic in Lake Powell.
Significant research is ongoing to develop an effective method for mussel control because of the
continued proliferation of quagga mussels throughout the major water supply systems in the western
United States. It would be anticipated that these future control strategies could be integrated into LPP
Project to prevent dreissenids or other invasive aquatic organisms from becoming problematic.
The careful provisional consideration of potential problems now can help facilitate control of bio-fouling
problem in the future. There are two main types of fouling created by mussels: acute and chronic. It is
essential that any facility that could experience mussel fouling be prepared to detail with both types.
Chronic fouling occurs when juvenile quagga mussels attach themselves to external and internal
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structures. The juvenile mussels grow in place, develop into larger adult mussels, and reduce or cut off
water flow through intakes and pipes.
Acute fouling occurs when a large build up of adult mussel shells, alive or dead, becomes detached from
upstream locations and are carried by the water flow into piping systems. The large quantities of mussel
shells quickly plug small diameter pipes, fixed strainers, filters and heat exchangers, or damage pumping
equipment. Such events can occur at unexpected times and, if not anticipated, can have rapid and
significant consequences.
The areas of concern for the LPP Project include (but are not limited) the screened intakes, pumping
facilities, piping systems and support facilities (instrumentation, utility water, etc.). The following
provides a brief discussion of each.

•

Water Intakes. For plants utilizing a surface water intake, the mussel infestation causes
problems when the raw water reaches the intake coarse screen entrance of the pump facilities. At
the entrance into the pump house, fixed trash racks and screens are frequently used to trap larger
debris. Trash racks are often the first visible structure fouled when mussels arrive. At the Monroe,
Michigan power plant, trash bars which are set on 3-inch centers became badly fouled within one
season. The design of inlet screens and trash racks with low velocities to avoid fish entrainment
often facilitates mussel development. More than 75 percent of the straining surface at the Monroe
Power Plant was occluded. Anywhere below the first 2 meters, the mussel layer spanned the 7.6
cm (3 inch gap) between vertical slats, and also extended as much as 15.2 cm (6 inches) past the
downstream side of the rack. Similar observations have since been reported from a number of
different industries in a variety of geographic locations including the southwestern United States
and the Colorado River system.

•

Pump System and Structures. Within the pumphouse, the large pump wells are generally made
of concrete or steel pipe and the roughness of the surface can be subject to heavy colonization by
dreissenids. The walls as well as the pump bells, which are immersed in water and through which
water is withdrawn, can be the source of adult mussel clumps and individual shells discharged to
downstream systems, if those systems are not protected by up-front strainers.
All pumps have air cooled or water cooled motors. If motors are air cooled, dreissenids have no
impact on their operation. If the motors are water cooled (as in the case with most larger intake
pumps), the motor windings, motor thrust and guide bearings, pump guide bearing and pump
shaft seal may all require cooling water. Most cooling water for such applications is passed
through strainers. The strainers are effective at preventing adult mussels or mussel shells large
enough to cause plugging problems from entering into the piping system. However, the veligers
(larval form) can readily pass through most strainers and can settle in areas of the piping that are
not made of copper or copper alloy or not subjected to high velocities.
Any pump shaft seal water system may be exposed to small shell fragments, and some increased
wear may be experienced. The seal cavity may become a settlement area for mussels.

•

Piping Systems. As water is drawn into the various systems, so are the free swimming larvae
during the reproductive periods. Larvae may settle where the water flow is less than 0.5 feet per
second, reducing laminar flow at the pipe surface as they grow. This creates ideal conditions for
further settlement. In some instances, areas which on paper have design flow rates high enough to
preclude attachment have been found full of juvenile mussels. This may happen during partial
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outages or when the flows are reduced for a period of time, diurnally or seasonally, or where
localized short-circuiting occurs.
Valves are also vulnerable; particularly valves which do not operate frequently. For example, at
one facility, a 10-inch butterfly valve failed to close because the disc was completely covered by
mussels. Mechanical pipe joints are another possible attachment area.
Adult mussels which may be carried into the system or have detached from upstream locations
will continue to move downstream until an in-line strainer or other impingement prevents further
movement. At such locations, large aggregates of mussels may form, even when the overall
infestation is light. These areas may limit flow to the downstream system and cause unexpected
operational problems.
•

Auxiliary System. Any instruments in direct contact with the raw water, such as level and
pressure gauges, are at high risk of infestation. Whenever possible, replacing direct contact
instrumentation with non-contact type instrumentation (e.g. ultrasonic, electromagnetic and laser)
is desirable.

•

Others. Utility water systems and fire protection facilities frequently utilize treated city water. In
these cases, the systems are typically safe from mussels. If, however, they draw raw water
directly from a surface water source, they are as vulnerable as other raw water systems. Utility
systems are typically designed to be filled with water and maintained in a static, “ready to go”
state. In real life, these systems are frequently tested and used in-between test periods for other
tasks. This means that a constant stream of water is needed to replace the volume of water used.
This make-up stream is the main point of entry for dreissenids. It also provides food and oxygen
necessary for their survival. Mussels may enter these systems as larvae or as adult translocators if
there are no strainers present at the discharge of the pumps.

Potential future mussel infestation in Lake Powell may require mitigative precautions and active or
passive treatment methods should be considered necessary for the LPP Project intake and water supply.
During the project design phase opportunities for providing cost effective future provisional facilities
need to be considered. As additional best management practices are developed for mussel management
resulting from ongoing research, these may provide better potential methods for control of aquatic
nuisance species.
Various methods to remove, prevent attachment or reproductively inactivate mussel species have been
attempted and/or proposed. The most common approach to date has been the application of chlorine
solution to water entering intakes. This can destroy the larval forms but may not affect adults that can
close their shells in response to toxic chemicals and survive for some time without additional raw water.
Since the veligers can be the most motile, this treatment approach can be effective on this life stage in
some cases. Other potential dreissenid control methods include filtration, mechanical and electronic
screening, anti-fouling coatings, UV irradiation, other chemicals including oxidants and molluscicides,
the use of biological agents and others. To date no specific “best” solution has been accepted for mussel
control.
The use of chemical agents for control of biological contaminants, while common, is problematic.
Chlorine and chlorine derivatives (chloramines, chlorine dioxide, etc.) have a potential to produce
regulated disinfection by-products that cannot easily be removed from potable water supplies by
traditional treatment methods. Since adult dreissenids can detect what they perceive as harmful chemicals
and close their shells in response for some time, chemical agents are really only effective on larval forms.
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While other chemicals, radiation and biota control agents (bacteria, parasites, etc.) have been proposed,
either cost, practical effectiveness and lack of regulatory approval can limit their use in potable water
sources.
The use of filtration or screening (mechanical, membrane or media) appears to be the safest and most
adaptable method currently available. Filtration below 30 µ (sand filtration limits) with or without
coagulation would appear to eliminate most life stages of mussel development. Filtration plus a small
dose (1 – 2 mg/l residual) of chlorine or the use of UV irradiation would provide a most positive method
of protection. However, it would be very difficult, given current technology, to provide a system that can
completely eliminate the presence of mussels in the pipeline delivery system without a significant level of
pretreatment. Until the mussels are known to be established in Lake Powell, the design of any
pretreatment systems would be included as a contingency for the design of the LPP Project intake and
intake pump station.
If the existing Lake Powell mussel protection program is successful in preventing the introduction of both
dreissenids species, then specific treatment for mussel control would not be required. Early detection
through ongoing monitoring programs would provide sufficient time to implement capital and operational
changes to water intake supply to address future problems.
Dreissenids are a species of interest because of their current impact on a number of water delivery
systems in the Lake Mead and lower Colorado River system. In the future, other as yet-undefined
organisms may prove to be invasive or problematic and would need to be addressed. Predicting the type,
severity and consequences of any future infestation is impossible to assess, however, the potential for this
to occur during the LPP Project life should not be dismissed or overlooked in the planning.

3.2.2 Aquatic Resources in Perennial Drainages
3.2.2.1 Lake Powell
The construction activities of the LPP Project have several distinct elements but all involve various levels
of disturbance to the existing environment. The intake structure and intake pump station construction
would not involve the aquatic resources or aquatic resource habitat in Lake Powell.
Construction of the pipeline and associated pump stations, tanks and hydroelectric facilities, while a
major civil engineering undertaking, would for the most part, involve lands with little or no aquatic
resource value. The majority of the pipeline alignment and the location of ancillary facilities involve land
that does not sustain drainages with perennial flows. Numerous ephemeral washes draining directly to
Lake Powell do not sustain surface flows nor do they support any aquatic resource habitat.

3.2.2.2 Paria River Drainage
Between the Lake Powell intake and the Virgin River drainage (140± miles) the only stream that
maintains a perennial flow is the Paria River, which flows from Utah to Arizona. The pipeline would
cross the Paria River drainage several times, once across the main Paria River immediately adjacent to
U.S. Highway 89 (Figure 3-3), three times across Sand Gulch which joins the Paria River at the U.S.
Route 89 crossing, and once across Buckskin Gulch, a tributary to the Paria River (Figure 3-4). These
pipeline crossings would be in Utah. The Sand Gulch and Buckskin Gulch crossings are ephemeral and
have no aquatic resource value.
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The Paria River drainage including the Buckskin Canyon is, in part, managed as wilderness study area
and includes some of the most scenic resources in the southwest. The points where the LPP would cross
these drainages are not in wilderness study area land and would be adjacent to existing highway bridge
and culvert crossings. While Buckskin Gulch is dry most of each year, the Paria River maintains some
flow (19.8 cubic feet per second annual average base flow) throughout each year. The Paria River is a
“muddy” river, hence the name in Spanish. The flow is subject to flash flooding during periods of rainfall
and seasonal runoff. The Paria Canyon is a narrow geologically incised gorge throughout a significant
portion of its flow path to the Colorado River. The area of the water conveyance pipeline crossing of the
Paria River can be characterized as a flat desert environment devoid of vegetation within the active
channel and riparian vegetation (willows, tamarisk) growing in the floodway. The proposed crossing area
is composed of fine silt, sand and small gravel and runoff debris on the surface.
The Paria River releases significant amounts of sediment to the Colorado River below Glen Canyon Dam
each year that is carried further down into the Colorado River system by planned dam releases. Reaches
of the river above the Paria Canyon wilderness (Primitive) areas are known to be impaired as a result of
grazing and other human uses.
Five species of fish are reported to be occasionally found in the Paria River.
Reaches of the Paria River may provide habitat for flannelmouth sucker (Catostomus latipinnis), bluehead
sucker (Catostomus discobolus), razorback sucker (Xyrauchen texanus), rainbow trout (Oncorhynchus
mykiss) and speckled dace (Rhinichthys osculus). These fish, with the exception of rainbow trout and
speckled dace, are considered sensitive by the State of Utah. The Razorback sucker is federally listed as
endangered and is discussed in further detail in the Special Status Aquatic Species and Habitats Study
Report. The bluehead sucker feeds on algae from the bottom of stream substrate and typically inhabits
large rivers and mountain streams with variable turbidity and temperature. The flannelmouth sucker is
also a bottom feeder consuming algae, other fragmented vegetation, seeds and invertebrates. The species
lives within moderate to large rivers and is typically affected by nonnative species, hybridization, habitat
alteration and blockage of migration routes. The flannelmouth sucker and bluehead sucker are managed
under a Conservation Agreement that has precluded federal species listing (UDWR 2006). Rainbow trout
is a game fish common in Utah reservoirs and rivers and can be found in water bodies associated with the
Project area. Its sustained presence in the reach of the Paria River potentially impacted by the LPP Project
construction is questionable without hatchery supplementation. The speckled dace is a minnow common
in many western waters. It is a bottom-dwelling species and is an important forage fish.
While a definitive assessment of the condition of these species in the Paria River near the area of potential
impact for the LPP Project was not found in the literature, it is assumed that durability of the populations
are dependent upon climate and the availability of flow from seasonal precipitation. There would be no
proposed releases of LPP Project water into the Paria River.
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Figure 3-3
Paria River at U.S. Highway 89 Pipeline Crossing

Figure 3-4
Buckskin Gulch Dry Streambed at U.S. Highway 89 Pipeline Crossing
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Current proposed planning would have the crossing of the Paria River completed by open-cut excavation
and fill during no or low flow conditions. The pipeline crossing construction would involve a temporary
diversion of any low stream flows to another portion of the broad river channel bottom (340 feet wide
adjacent to the highway bridge). The Paria River crossing would be on private land and would be
immediately upstream or downstream of the existing highway bridge. Buckskin Gulch is essentially dry
during the majority of the year and can be crossed using open cut and fill construction techniques.

3.2.2.3 Kanab Creek Drainage
The penstock crossing alternatives of Kanab Creek and its associated drainages (Jacob Canyon, Bitter
Seeps Wash) is the next westerly drainage along the proposed LPP Project alignment where a possible
aquatic resource impact could occur. There are two alternative alignments for the penstock that could
cross Kanab Creek. The Existing Highway alignment crossing site (Figure 3-5) is east of the KaibabPaiute Indian Reservation near Fredonia. The South Alternative crossing site is south of the Reservation’s
southern boundary (Figure 3-6).
Kanab Creek north of Kanab has perennial flow through the narrow, rock canyon upstream of the LPP
Project penstock alignment. Pools and groundwater seeps are present in some reaches south of Kanab.
The alternative alignment penstock crossings of Kanab Creek and its principal drainages (Jacob Canyon
and Bitter Seeps Wash) have been dry on most occasions during the 2007 through 2010 field seasons.
Kanab Creek near Fredonia supports no populations of sport or native fish because of the intermittent
flows associated with this part of the drainage. Flannelmouth sucker, a sensitive species, may be present
in Kanab Creek farther upstream and north of the pipeline alternative alignment (Speas 2003). Speckled
dace are present in Kanab Creek upstream from the town of Kanab. Upstream users of Kanab Creek in
Utah divert flows for irrigation purposes, leaving it mostly dry in the summer season where the
alignments would cross the creek (BLM 2007a). Kanab Creek is a naturally intermittent stream. Water
projects developed for irrigation prior to the beginning of the twentieth century have further altered the
natural flow and have reduced or eliminated the aquatic habitat in downstream reaches.
Kanab Creek is the largest tributary canyon system to the Grand Canyon on the north side of the Colorado
River. Upper Kanab Creek upstream of the town of Kanab passes areas with potential wilderness
characteristics. The lower reach through the Kaibab-Paiute Indian Reservation is not considered to have
the same recreational opportunities or support any aquatic resources.
Kanab Creek at the penstock crossing along the Existing Highway Alternative near Fredonia is
characterized as a dry wash with little evidence of flow. The abundant vegetation includes willow and
tamarisk which would indicate the presence of soil moisture but little surface flow. The penstock crossing
reach is heavily grazed and trampled by livestock.
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Figure 3-5
Existing Highway Alternative Crossing of Kanab Creek

Figure 3-6
South Alternative Crossing of Kanab Creek
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The South Alternative, outside the Reservation boundary including Kanab Creek, Jacob Canyon and
Bitter Seeps Wash, all show little sign of surface flow. Remnant pools in Kanab Creek Canyon (Figure 37) are a result of storm water runoff entrapment and the vegetation development would indicate that
actual water flow is limited in volume and duration. Jacob Canyon (Figure 3-8) and Bitter Seeps Wash
(Figure 3-9) are dry washes with only one recorded surface flow in each during the LPP field studies from
2008 through 2010. None of these crossings would need to be constructed during periods when
measurable flow would be expected in Kanab Creek or its tributaries, therefore they all could be installed
by open cut techniques without having any measurable impact on potential aquatic resources.

3.2.2.4 Sand Hollow Reservoir
Sand Hollow Reservoir is an off-stream reservoir constructed, operated and maintained by WCWCD and
would be the terminal reservoir for the WCWCD share of the LPP Project water. The Reservoir is a
popular recreational destination for local St. George metropolitan residents and regional users, with a put
and take fishery, boat launch, swimming beaches, and campsites adjacent to the shores. The Utah
Division of Wildlife Resources stocks the lake with catchable sport fish and manages the reservoir for
bluegill and largemouth bass recreational fishing. Quagga mussel was confirmed to inhabit Sand Hollow
Reservoir in 2010 based on samples collected from the boat ramp and tested for DNA.

3.2.2.5 Virgin River Drainage
The Virgin River is the most significant water resource in the LPP Project area and hence has the highest
aquatic resource potential. The Virgin River is a perennial stream with wide variation in flow dependent
on seasonal precipitation, climate and runoff. The flow in the Virgin River is substantial throughout the
year from its source in Utah to its confluence with the Colorado River at Lake Mead. The base flow of the
North and East forks of the river is approximately 40 cfs with extreme flood flows estimated to exceed
20,000 cfs near the town of Virgin.
The Virgin River drainage, including LaVerkin Creek and Ash Creek, provides habitat for various aquatic
resources. The Virgin River Resource Management and Recovery Program has been established to help
recover various sensitive and listed species within the river including the woundfin (Plagopterus
argentissimus) and the Virgin River chub (Gila seminuda), which are both federally listed as endangered
species and are discussed in further detail in the Special Status Aquatic Species and Habitats Study
Report. The desert sucker and the Virgin spinedace are managed through a Conservation Agreement
(UDWR, 2006).
The Cedar Valley Pipeline crossing of the Virgin River is proposed as an aerial structure adjacent to the
Sheep Bridge over the river (Figure 3-10). No construction within the active stream channel has been
proposed.
There are two other perennial streams in Washington County that would be crossed by the Cedar Valley
element of the LPP Project. These include Ash Creek and LaVerkin Creek, both of which would be
crossed by the Cedar Valley Pipeline.
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Figure 3-7
Remnant Pools in Kanab Creek Canyon

Figure 3-8
Jacob Canyon at South Alternative Crossing
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Figure 3-9
Bitter Seeps Wash at South Alternative Crossing

Figure 3-10
Virgin River at Sheep Bridge and Cedar Valley Pipeline Aerial Crossing
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LaVerkin Creek is a perennial stream with aquatic resource habitat in the study area. It flows into the
Virgin River immediately upstream of the Ash Creek confluence with the Virgin River near the Town of
LaVerkin. It is currently anticipated that the pipeline crossing of LaVerkin Creek can be accomplished
using an open cut trench during low flow periods. LaVerkin Creek has aquatic resource habitat potential
at the proposed Cedar Valley Pipeline crossing (Figure 3-11).
There is currently an aerial pipe crossing near the anticipated location of the new Cedar Valley Pipeline
crossing. The existing pipeline is part of the WCWCD water system. The aquatic value of LaVerkin
Creek appears to provide more aquatic habitat potential than most other drainages in the study area with
the exception of the Virgin River.

Figure 3-11
LaVerkin Creek at Cedar Valley Pipeline Crossing
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Flow in Ash Creek ranges from five to less than one cubic feet per second seasonally and the habitat is
limited to the native fish mentioned above. Ash Creek contains no sport fish species and flow can be
reduced in flow to almost a dry condition. The Cedar Valley Pipeline crossing of lower Ash Creek is
proposed as an aerial supported pipeline because of the topography and the extremely steep banks (Figure
3-12) on either abutment.

Figure 3-12
Ash Creek at Lower Crossing of Cedar Valley Pipeline

The Cedar Valley Pipeline would cross upper Ash Creek near the proposed location of Cedar Valley
Booster Pump Station No. 1 (Figure 3-13). Ash Creek is ephemeral at this crossing site and is essentially
dry during non-storm runoff periods and offers limited opportunity and habitat for aquatic resources.
A tributary to Ash Creek near the Ash Creek Reservoir outlet would be crossed by the Cedar Valley
Pipeline. This Ash Creek tributary is essentially dry during non-storm runoff periods and provides no
aquatic resource habitat (Figure 3-14).
Fish species in the Virgin River drainage of the LPP Project are generally limited to those discussed in the
Aquatic Resources Study Plan. No additional native species have been identified. Based upon the
information available, the only two Virgin River tributary drainages that will continuously support these
species are lower LaVerkin Creek and lower Ash Creek. During periods of higher runoff and sustained
flow, other drainages may provide temporary habitat for some species but based upon recent study, this
would be limited because of little to no flow and high water temperature.
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Figure 3-13
Ash Creek at Upper Crossing of Cedar Valley Pipeline

Figure 3-14
Ash Creek Tributary Near Ash Creek Reservoir at Cedar Valley Pipeline Crossing
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Chapter 4
Environmental Consequences
4.1 Significance Criteria
The NEPA regulations require a discussion of the significance of potential impacts on each of the specific
resource areas. A rating of an impact as significant under NEPA requires a consideration of both the
context and intensity. Context relates to a number criteria including the affected society, region and
affected interests of the locality under study. This would include the duration of the significant (shortterm or long-term) impact and rating the consequence of an action as a result of direct or indirect
considerations. Intensity refers to the actual severity of an impact. Intensity can be beneficial and/or
adverse, be unique or universal and have regulatory or local implications. Intensity assessment is a
subjective decision in some cases with regard to certainty or potential of an impact and can be an
objective assessment for other issues and concerns.
Key factors that influence significance of most impacts can include:

Magnitude (i.e., with this action element the value of resource)
Duration or frequency (how long and how often)
Global extent or aerial implication
Certainty or potential likelihood of actually occurring

•
•
•
•

The various factors, when not quantifiable, are typically rated using a subjective analysis similar to the
following*:
Magnitude:

Extent:

-

Duration:

major
moderate
minor

-

long-term
medium term (intermittent)
short-term

Likelihood:

large
medium (localized)
small (limited)

-

probable
possible
unlikely

*Adopted from U.S. Forest Service Guidelines

For the aquatic resources of that could be affected by the LPP Project, this procedure can be used to
evaluate the impacts of project alternatives to determine the potential consequences.

4.2 Potential Impacts and Alternatives Eliminated from Further Analysis
The impact of the electrical power transmission line(s) construction and/or operation would have no
meaningful impact on aquatic resources as a result of implementing the LPP Project or identified
alternatives and are eliminated from further analysis.
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Impacts resulting from changes in existing water supply, use and diversions would not be considered an
impact on aquatic resources because none of the alternatives would have a potential effect on the existing
conditions of the drainages, except for Sand Hollow Reservoir which is currently managed as a put and
take fishery and for municipal/industrial water supply.
The proposed LPP Project diversion of less than 0.6 percent of the current annual average flow withdrawn
from Lake Powell would not have a significant effect on the availability of water for downstream water
users, habitat conditions or aquatic resources or species. The LPP Project would not be expected to have a
direct or significant indirect sustained effect on sports fishery resources or the recreational use of water or
aquatic resources within the Project area. These issues are not considered further in this analysis.
Ephemeral streams, washes, gullies, etc. that do not measurably contribute to perennial streams within the
project area are, by the earlier definition, not significant contributors to the available aquatic habitat or
resources and are not considered further in this analysis.
Potential impacts on manmade storage reservoirs, tanks and other artificial water supply structures were
not considered because these facilities are typically managed in a non-natural manner and any aquatic
resources are subject to regular alterations through seasonal filling and withdrawals, introduction of
hatchery or other fish species (native and non-native) and other planned and unplanned management
activities. The impact of the LPP Project alternatives would not be considered to have significant adverse
impacts on the aquatic habitat unless: 1) invasive species were introduced that could escape to natural
waters, or 2) use of LPP Project water was curtailed or eliminated once it was fully committed and other
local supplies would need to be relied upon to replace the LPP Project water. Both of these conditions
have a very low probability.

4.3 Assessment of Environmental Consequences
Four significance factors were considered during the assessment of environmental consequences. The
definitions developed for each alternative present the potential of impact and terms defined for
significance attached to the potential consequences. Tables 4-1 through 4-4 present an assessment of the
significance of each of the action alternatives in relationship to the current and anticipated future aquatic
resources of the LPP Project study area.
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The primary aquatic resource impacts under the South Alternative could occur at the Paria River and
LaVerkin Creek pipeline crossings. Potential impacts on aquatic resources at either crossing would not be
significant.

Table 4-1
Significance of South Alternative Impacts on Aquatic Resources
Term
Magnitude
Minor to NA

Definition
Eliminate valuable aquatic habitat in any of the drainages considered

Minor to NA

Would substantially interfere with existing aquatic life or human uses
dependent on instream flow

Minor to NA

Observable reduction in existing aquatic life (diversification and/or
biomass) in any drainage considered

Duration
Long-Term
Short-Term

Extent
Small (limited)

Likelihood
Unlikely

Operation greater than 50 years – no flowing water impacts
Construction – one day to weeks at each crossing – no impact on
flowing waters if scheduled as proposed

Affects only immediate area of project construction – little or no
measurable downstream effects. Upon completion of construction,
residual short-term impacts would be mitigated.

Significant measurable impacts on aquatic habitat

Unlikely

Significant impact during construction on fish or other aquatic species

Unlikely

Impacts occurring because of system failure/malfunction resulting in
discharge of LPP water to a drainage

NA = Non-applicable
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The primary aquatic resource impacts under the Southeast Corner Alternative could occur at the Paria
River and LaVerkin Creek pipeline crossings. Potential impacts on aquatic resources at either crossing
would not be significant.

Table 4-2
Significance of Southeast Corner Alternative Impacts on Aquatic Resources
Term
Magnitude
Minor to NA

Definition
Eliminate valuable aquatic habitat in any of the drainages considered

Minor to NA

Would substantially interfere with existing aquatic life or human uses
dependent on instream flow

Minor to NA

Observable reduction in existing aquatic life (diversification and/or
biomass) in any drainages considered

Duration
Long-Term
Short-Term

Extent
Small (limited)

Likelihood
Unlikely

Operation greater than 50 years – no flowing water impacts
Construction – one day to weeks at each crossing – no impact on
flowing waters if construction is scheduled as proposed

Affects only immediate area of project construction – little or no
measurable downstream effects. Upon completion of construction,
residual short-term impacts would be mitigated.

Significant measurable impacts on aquatic habitat

Unlikely

Significant impact during construction on fish or other aquatic species

Unlikely

Impacts occurring because of system failure/malfunction resulting in
discharge of LPP water to a drainage

NA = Non-applicable
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The primary aquatic resource impacts under the Existing Highway Alternative could occur at the Paria
River and LaVerkin Creek pipeline crossings. Potential impacts on aquatic resources at either crossing
would not be significant.

Table 4-3
Significance of Existing Highway Alternative Impacts on Aquatic Resources
Term
Magnitude
Minor to NA

Definition
Eliminate valuable aquatic habitat in any of the drainages considered

Minor to NA

Would substantially interfere with existing aquatic life or human uses
dependent on instream flow

Minor to NA

Observable reduction in existing aquatic life (diversification and/or
biomass) in any drainages considered

Duration
Long-Term
Short-Term

Extent
Small (limited)

Likelihood
Unlikely

Operation greater than 50 years – no flowing water impacts
Construction – one day to weeks at each crossing – no impact on flow in
waters if construction is scheduled as proposed

Affects only immediate area of project construction – little or no
measurable downstream effects. Upon completion of construction,
residual short-term impacts would be mitigated.

Significant measurable impacts on aquatic habitat

Unlikely

Significant impact during construction on fish or other aquatic species

Unlikely

Impacts occurring because of system failure/malfunction resulting in
discharge of LPP water to a drainage

NA = Non-applicable
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The primary aquatic resource impacts under the No Lake Powell Water Alternative would be indirect
impacts resulting from restrictions on residential outdoor watering, which would reduce groundwater
recharge that currently reports to the Virgin River and its tributary streams during the summer and fall
months in the St. George metropolitan area. The Virgin River and tributary streams from Hurricane to the
Utah-Arizona state line would become losing reaches during the summer and fall months, reducing the
streamflow, reducing aquatic resource habitat area, increasing water temperature, changing aquatic
resource food supplies, and diminishing the areal extent and functions of riparian areas along the streams.
These would be significant indirect impacts on aquatic resources and habitats in the St. George
metropolitan area under the No Lake Powell Water Alternative.

Table 4-4
Significance of No Lake Powell Water Alternative Impacts on Aquatic Resources
Term
Magnitude
Major to moderate

Definition
Eliminate valuable aquatic habitat in any of the drainages considered

Major to moderate

Would substantially interfere with existing aquatic life or human uses
dependent on instream flow

Major to moderate

Observable reduction in existing aquatic life (diversification and/or
biomass) in any drainages considered

Duration
Long-Term
Short-Term
Extent
Large

Likelihood
Probable
Probable

Operation greater than 50 years – flowing water impacts
No direct or indirect change or impact anticipated

Affects Virgin River and tributaries in St. George metropolitan area –
measurable downstream effects from operation, impacts could not be
mitigated.

Significant measurable impacts on aquatic habitat
Significant impact during operation on fish or other aquatic species

NA = Non-applicable

The No Action Alternative would have no direct or indirect impacts on aquatic resources in the LPP
Project study area.
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Chapter 6
Unavoidable Adverse Impacts
6.1 Introduction
This chapter summarizes unavoidable adverse impacts on aquatic resources. Unavoidable adverse impacts
may or may not be significant.
Unavoidable adverse impacts are identified as those that meet the following two criteria:

•
•

There are no reasonably practicable mitigation measures to eliminate identified impacts; and
There are no reasonable alternatives to the proposed project that would meet the purpose and
need of the action, eliminate the impact, and not cause other or similar significant adverse
impacts.

6.2. LPP Project Alignment Alternatives
6.2.1 Construction
The LPP Project alignment alternatives would not have any unavoidable adverse construction impacts on
aquatic resources. Mitigation measures implemented as described in Chapter 5 at the pipeline crossings of
perennial streams would avoid or minimize impacts on water quality, aquatic resources and aquatic
habitats. The residual impacts after applying mitigation would not be measurable.

6.2.2 Operation
The primary concern that has been expressed for the LPP Project, with regard to aquatic resources, is the
diversion of Lake Powell water for use in Washington, Kane and Iron counties in Utah. The LPP Project
would divert less than 0.6 percent of the historic (1906 to 2004) average annual flow of the Colorado
River downstream of Glen Canyon Dam. It would be anticipated that if a severe drought were to occur,
that the LPP Project sponsors would cooperate to reduce their water use as part of any regional water
conservation plan.
An accidental pipeline discharge would be unlikely, and instrumentation to detect a loss of pressure and
subsequently shut down the intake and booster pumping stations until the event is resolved would be
incorporated in the design.
Any water that needs to be drained from the pipeline because of maintenance requirements should be
directed to a land application area. Depending upon location, this could be a containment pond or an
infiltration area. Any planned maintenance would be undertaken during January and routine disposal of
any drainage should occur without measurable impacts. If the water in the pipeline were chemically
treated, any maintenance discharges would need to be handled to remove these residual materials (i.e.
chlorination followed by dechlorination) similar to the methods used in municipal water delivery systems
when fire hydrants are used as blow offs during system maintenance.

Lake Powell Pipeline
Draft Aquatic Resources Study Report

6-1

3/10/11
Utah Board of Water Resources

8394

Since Lake Powell does not, at present, have a problem with invasive non-native species and an
established management program is in place to prevent the introduction of organisms as a result of
recreational water craft use of Lake Powell, the problem of invasive species being transferred from Lake
Powell to other drainages as a result of the LPP Project or its alternatives is hypothetical but of concern.
The design of the water withdrawal system would need to be planned to allow for treatment of raw Lake
Powell water at the point where it is removed. However, eliminating all potential biota transfer is not a
reasonable assumption and some risk would always remain as an unavoidable adverse impact of the
project.

6.3 No Lake Powell Water Alternative
6.3.1 Construction
The No Lake Powell Water Alternative would not have any unavoidable adverse construction effects on
aquatic resources.

6.3.2 Operation
The No Lake Powell Water Alternative would have unavoidable adverse effects on the aquatic resources
resulting from the indirect impacts of restricting residential outdoor watering, which would eliminate
groundwater recharge in the St. George metropolitan area that reports back to the river during the summer
and fall months. The Virgin River and its local tributary streams would become a losing stream through
the St. George metropolitan area during the summer months and result in reducing stream flows, reducing
habitat, increasing water temperatures, changing the food supply for aquatic resources, and diminishing
the areal extent and functions of the riparian corridor from LaVerkin Creek to the Utah-Arizona state line.
These would be unavoidable adverse impacts on aquatic resources and its connected ecosystem.
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4.4 Summary
The LPP Project alignment alternatives would not have any significant impacts on aquatic resources and
habitat if constructed and operated as proposed.

•

•
•

•

No water from Lake Powell would be intentionally transferred to any natural drainage. It is
possible for water from Sand Hollow Reservoir to be transferred by pipeline to Quail Creek
Reservoir. Both reservoirs can supply the water treatment plant at St. George, Utah with raw
water. While both of the reservoirs are contained and do not, under normal conditions, discharge
to each other or to any natural water bodies, if the minimum flows in the Virgin River are not met
due to upstream diversions or other conditions, Quail Creek Reservoir can discharge water to the
Virgin River. If this were to occur, aquatic organisms in Quail Creek Reservoir could be
introduced to the Virgin River. If water in the Quail Creek Reservoir included flow from Sand
Hollow Reservoir then it would be possible that organisms from Lake Powell could be introduced
into the Virgin River. This is a very unlikely scenario but possible given the existing pipe
connections.
Accidental water discharges would be very unlikely and of very short duration.
Operational water releases during cleaning, blow offs or other water discharges would be
controlled. It is not intended that the pipeline be completely drained but if that were necessary,
the water discharge from the conveyance system would be land applied and not directed to
perennial streams.
Crossing of ephemeral drainages would be through open cut and cover construction. Perennial
flowing streams would be crossed by open cut and cover construction involving temporary stream
diversions.

It is not anticipated that any activity associated with the LPP Project alignment alternatives would have
long-term construction or operations-related impacts on aquatic resources.
The No Lake Powell Water Alternative would have significant indirect impacts on aquatic resources in
the St. George metropolitan area.
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Chapter 5
Mitigation and Monitoring
5.1 Introduction
The LPP Project alignment alternatives are not anticipated to have any significant impacts on the aquatic
resources of the study area. Important mitigation measures would be focused on avoiding construction
activities in ephemeral drainages during periods of high runoff and flow and ensuring that all construction
areas are suitably reclaimed prior to season runoff periods. This is both a safety issue (flash flooding) and
to protect the local and downstream resources. Construction in and around the few perennial streams in
the study area would be performed using open cut trench excavation and fill techniques, with temporary
diversions of active flow around the pipeline crossing sites. At perennial streams, best management
practices (BMPs) would need to be implemented to reduce impacts on water quality, aquatic resources
and habitat.

5.2 LPP Project Alignment Alternatives
The most significant mitigation measure for the alignment alternatives would be to protect LaVerkin
Creek at the pipeline crossing. LaVerkin Creek at this site has year-round flow and higher aquatic values
than other local small drainages in the study area. At LaVerkin Creek, an aerial crossing would avoid any
significant aquatic resource impacts.
Monitoring should include both construction related and long-term monitoring to utilize an adaptive
management approach for assessing any future issues or impacts and provide for operational
modifications. Monitoring of flow, water quality and benthic macroinvertebrates prior to and following
any instream construction of the project pipeline should be considered. Sampling of fish and other
vertebrates can be avoided if proper mitigation measures are in place during construction. Since a variety
of other natural resource agencies regularly study/monitor the fish and other species in the live streams of
the LPP Project study area, additional sampling and monitoring would not appear to be warranted.
Longer term monitoring should include routine visual inspection of any exposed pipe sections and
construction areas. Flow and pressure measurement provisions, to assess any pipeline leakage, should be
included in the design of the project. It is unlikely that the system, in operation, would result in any
measureable unregulated discharges. If the system required maintenance, cleaning or other activities
requiring sections of the system to be drained pipeline at low points in the hydraulic grade line, the impact
and effects of this action on the surrounding drainages should be reviewed and a monitoring plan
developed to assess potential impacts.

5.3 No Lake Powell Water Alternative
Under the No Lake Powell Water Alternative, there are no apparent mitigation measures to avoid,
minimize or reduce the significant impacts on the aquatic resources in the Virgin River and tributary
streams in the St. George metropolitan area. The only mitigation options for these significant indirect
impacts on aquatic resources would be restoration and/or enhancement in other drainage basins or
compensation for lost aquatic resources and habitat. Long-term monitoring would be performed to
document the decline of aquatic resources in the affected waters of the study area.
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Chapter 6
Unavoidable Adverse Impacts
6.1 Introduction
This chapter summarizes unavoidable adverse impacts on aquatic resources. Unavoidable adverse impacts
may or may not be significant.
Unavoidable adverse impacts are identified as those that meet the following two criteria:

•
•

There are no reasonably practicable mitigation measures to eliminate identified impacts; and
There are no reasonable alternatives to the proposed project that would meet the purpose and
need of the action, eliminate the impact, and not cause other or similar significant adverse
impacts.

6.2. LPP Project Alignment Alternatives
6.2.1 Construction
The LPP Project alignment alternatives would not have any unavoidable adverse construction impacts on
aquatic resources. Mitigation measures implemented as described in Chapter 5 at the pipeline crossings of
perennial streams would avoid or minimize impacts on water quality, aquatic resources and aquatic
habitats. The residual impacts after applying mitigation would not be measurable.

6.2.2 Operation
The primary concern that has been expressed for the LPP Project, with regard to aquatic resources, is the
diversion of Lake Powell water for use in Washington, Kane and Iron counties in Utah. The LPP Project
would divert less than 0.6 percent of the historic (1906 to 2004) average annual flow of the Colorado
River downstream of Glen Canyon Dam. It would be anticipated that if a severe drought were to occur,
that the LPP Project sponsors would cooperate to reduce their water use as part of any regional water
conservation plan.
An accidental pipeline discharge would be unlikely, and instrumentation to detect a loss of pressure and
subsequently shut down the intake and booster pumping stations until the event is resolved would be
incorporated in the design.
Any water that needs to be drained from the pipeline because of maintenance requirements should be
directed to a land application area. Depending upon location, this could be a containment pond or an
infiltration area. Any planned maintenance would be undertaken during January and routine disposal of
any drainage should occur without measurable impacts. If the water in the pipeline were chemically
treated, any maintenance discharges would need to be handled to remove these residual materials (i.e.
chlorination followed by dechlorination) similar to the methods used in municipal water delivery systems
when fire hydrants are used as blow offs during system maintenance.
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Since Lake Powell does not, at present, have a problem with invasive non-native species and an
established management program is in place to prevent the introduction of organisms as a result of
recreational water craft use of Lake Powell, the problem of invasive species being transferred from Lake
Powell to other drainages as a result of the LPP Project or its alternatives is hypothetical but of concern.
The design of the water withdrawal system would need to be planned to allow for treatment of raw Lake
Powell water at the point where it is removed. However, eliminating all potential biota transfer is not a
reasonable assumption and some risk would always remain as an unavoidable adverse impact of the
project.

6.3 No Lake Powell Water Alternative
6.3.1 Construction
The No Lake Powell Water Alternative would not have any unavoidable adverse construction effects on
aquatic resources.

6.3.2 Operation
The No Lake Powell Water Alternative would have unavoidable adverse effects on the aquatic resources
resulting from the indirect impacts of restricting residential outdoor watering, which would eliminate
groundwater recharge in the St. George metropolitan area that reports back to the river during the summer
and fall months. The Virgin River and its local tributary streams would become a losing stream through
the St. George metropolitan area during the summer months and result in reducing stream flows, reducing
habitat, increasing water temperatures, changing the food supply for aquatic resources, and diminishing
the areal extent and functions of the riparian corridor from LaVerkin Creek to the Utah-Arizona state line.
These would be unavoidable adverse impacts on aquatic resources and its connected ecosystem.
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Chapter 7
Cumulative Impacts
This chapter analyzes cumulative impacts that may occur from construction and operation of the proposed
LPP project when combined with the impacts of other past, present, and reasonably foreseeable future
actions and projects after all proposed mitigation measures have been implemented. Only those resources
with the potential to cause cumulative impacts are analyzed in this chapter.

7.1 LPP Project Alignment Alternatives
(The cumulative impacts analysis is pending completion for identification of inter-related projects that
would cause cumulative impacts with the LPP project.)

7.2 No Lake Powell Water Alternative
(The cumulative impacts analysis is pending completion for identification of inter-related projects that
would cause cumulative impacts with the LPP project.)

7.3 No Action Alternative
The No Action Alternative would have no cumulative impacts.
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From: Arlin Hughes <veyo56@gmail.com>
Sent: Sunday, September 6, 2020 10:47 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Pipe line

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

I have lived in southern UT for 60+ years I think the lake Powell pipe line is critical to this area. Over the
years many groups have appeared naysaying on every project proposed to upgrade the infrastructure
of this area.
The studies have been extensive and sufficient.
To not build the pipe line would be negligent!
Arlin Hughes

8396
8396-1 Water Supply
From:
Sent:
To:
Subject:

Marie Wakefield <wakefieldm_2000@yahoo.com>
Saturday, September 5, 2020 12:33 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:










BOR arbitrarily asserts that a “second source” of water, beyond an entire Virgin River
watershed, is necessary for water security, and thus, conservation alternatives are rejected out
of hand.
BOR justifies the need for a second source based on forecasts of reduced flows in the Virgin
River, ignoring similar reductions to the Colorado River. Indeed, Colorado River water users
already face shortages.
BOR analyzes impacts of LPP on Lake Powell, but never analyzes the reverse, whether Lake
Powell can reliably provide water for the LPP. In many years the project will almost certainly be
limited to low or no yield at all.

BOR provides no explanation or justification for how large a watershed should be to
qualify as “reliable,” or when a community needs a “second source”; in fact, we’d still
have just a “single source” of water—the Colorado River watershed.
The “second source” of water for the LPP is the already over-allocated Colorado River,
where flows are declining and expected to further decline due to climate change.

Why did BOR blindly accepted the assertion that “Washington County needs a second source of water”?
What did they compare to? What study supports this?
Utah doesn’t have approval to move this LPP water right from the Upper Basin to the Lower Basin.
Consequently, before approving the LPP, Utah must secure the permission from the other Colorado
River states and the Congress to transfer water from the Upper Basin to use in the Lower Basin, as
required by the Colorado River Compact.
The building of the LPP would require extensive excavation of soils and would be more than was used in
cement to build Hoover Dam; and BOR found that areas of Mojave desert tortoise habitat would be
affected by building the LPP.
The LPP will have a major impact on views, recreational value, land, and wildlife along its 140-mile
length (Highway 389/89 corridor). I would not want to redrive this road to see land scarring. The LPP is

8396-1
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not worth the destruction of the area, when there are other alternatives; such as conservation or
xeriscaping.
Finally, BOR should not rely on very hypothetical 'slight of hand' models with unfounded assumptions,
such as “benefits transfer” of water security, to quantify LPP benefits. Proponents are using any means
to justify the multi-billion-dollar cost and environmental damage.
A full cost/benefit study should be explicitly done for Washington County and invite input from a third
party and objective economists.
Sincerely,

Marie Wakefield
3054 Hwy 20
Newport , OR 97365
wakefieldm_2000@yahoo.com

8397

From: Julie Ward <wardlehner@frontier.net>
Sent: Friday, September 4, 2020 2:55 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Good Grief!! The Colorado River is already over allocated it doesn’t need more water diverted to St.
George via a pipeline that will do irreparable damage to the fragile and sacred land it would traverse.
Please don’t do this. The damage could never be undone.
Juliane Ward, Durango, CO

8398
8398-1 Water Supply
From:
Sent:
To:
Subject:

William Belknap <wcbelknap@gmail.com>
Monday, September 7, 2020 10:53 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Study

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Land Management:
The DEIS accepts the BOR requirement that Washington County have a second source of water from outside
the Virgin River watershed, and that this source should be the Colorado River through the LPP. The DEIS is
written from the perspective that this projected Colorado River source is secure. Utah’s right to more Colorado
River water resides in an agreement that was based on river flows that no longer exist. The Colorado is
oversubscribed, has been losing water from its two main reservoirs for years, and is probably facing drought
for decades. The “bathtub ring” around the Lake Mead reservoir is ample evidence that the withdrawals for
much of the past 20 years have only been able to keep up with demand at the cost of loss of reserve. The latest
research indicates that data used for predicting future flows error to the high due to inadequate accounting of
evapotranspiration by high mountain forests under high temperature. The basis for the secure second source of
the future in the DEIS are invalid, suggesting greater, more secure water supplies than actually exist.
If the water to fill the pipeline were there, it may not be available to Washington County because of existing
senior water rights. They present another unknown that has not been adequately addressed in the DEIS. Surely
obtaining them, if even possible, would add another not insignificant financial burden to the project. The
probability that there will not be enough water available to fill the LPP, and satisfy senior water rights, should
be adequate reason to at least forestall the project until future flows and legal work can show there will be.
There is no assurance that the LPP can be operated without introducing quagga mussels into the St George
water system. The inevitable costs incurred in fighting quagga mussel attachment and infiltration of
infrastructure, and dealing with related water chemistry changes have not been adequately factored in, indeed
may be insurmountable problems in themselves.
The LPP presents an unfair financial burden on the rest of the state. The project should be put off until there is
better knowledge about the availability of water in the Colorado of the (droughty) future, the use senior water
rights will make of it, or cost to buy them out, and there are more residents to shoulder the cost.
Further, the application of proven conservation efforts similar to those implemented by Southern Nevada
Water Association would make an amount available from the Virgin River Watershed equivalent to the
planned removal from the Colorado by the LPP.
On morning walks during the hottest part of year, I see water flowing down the gutter from irrigated lawns.
This is symptomatic of the local disregard for our precious water resource. The LPP represents an overly risky,
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overly expensive solution to a problem we can take care of here in Washington County. Paper water is not real,
conserved water is.
Thank you for your consideration of these comments.
William Belknap
St. George, Utah
wcbelknap@gmail.com

8399

From: Jana Smith <wildfriends@hughes.net>
Sent: Monday, September 7, 2020 4:57 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comments on the Lake Powell Pipeline Draft Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Bureau of Reclamation:
We are writing in support of the No Action Alternative for the Lake Powell Pipeline Draft EIS. We are
very much opposed to the building of the Lake Powell Pipeline for the following reasons:
1) The cost of this project is astronomical whether you believe it will cost the least amount projected or
the greatest amount projected. It is pretty obvious that Washington County Water Conservancy District
will accumulate interest as it attempts to pay off the cost of the pipeline which means that over time
the total cost of the project is likely to grow to about $4 billion. A staggering amount of money. If
WCWCD can’t pay for the pipeline, who then pays for it? The state of UT or UT taxpayers? It should be
crystal clear how the pipeline will be paid for and who will pay it. It is very disturbing that the overall
cost of the pipeline is unknown, the means of financing are unclear and that there is a lack of
transparency on many other financial aspects of this project.
2) We believe there are much cheaper alternatives for obtaining needed water. The first course of
action should be to implement serious water conservation measures in Washington and Kane Counties.
Such measures would go a long way in providing needed resources.
3) We don’t think that the huge environmental impact of this pipeline has been given serious enough
consideration.
4) The southwest is suffering drought and every year the elevation of Lake Powell is dropping. It makes
no sense to invest billions of dollars into a pipeline from a water source that is not going to be
dependable for many years to come. It may not be dependable for more than a few years as much, if
not all, of the water is already allocated to other users.
5) We made our living running commercial river trips down the Green and Colorado Rivers. We have
an intimate understanding of the
Colorado river system and we have long advocated for the conservation of the Colorado River. This
project makes no sense to us given the enormous economic burden on taxpayers that it will create; the
likely short life it will have due to a warming, drying climate; and that conservation measures haven’t
been put into effect first. The Lake Powell Pipeline seems to us to be a pipe dream.
Thank you for considering our comments.
Ron and Jana Smith

8399

PO Box 190
Kanab, UT 84741

8400
8400-1 Water Resources
From:
Sent:
To:
Subject:

Davis Smith <zqkdavisj@gmail.com>
Saturday, September 5, 2020 11:35 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

8400-2 Purpose and Need

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I don't agree with building this water pipeline from Lake Powell to sand hollow. The Colorado
river 9s already being over used and should not be further taxed. Also the construction,
maintenance, and presence of the pipeline will be an ugly scar across the beautiful landscape
between the two.
Also it seems you have introduced an arbitrary new “requirement” that Washington County
needs a “second source” of water and then made this a critical purpose and need for the LPP,
thus rejecting water conservation alternatives.
 BOR provides no explanation or justification for how large a watershed should be to qualify
as “reliable,” or when a community needs a “second source”; in fact, we’d still have just a
“single source” of water—the Colorado River watershed.
 The “second source” of water for the LPP is the already over-allocated Colorado River, where
flows are declining and expected to further decline due to climate change.
 The cost for a “second source” seems an unreasonable burden to place on the county—and
our state—and not necessary if we would just lower our demand and use local supplies.
 BOR believes Washington County’s water supplies are not secure, even though we have
dozens of wells, surface diversions, water retailers, and surface and underground reservoirs
within the 2,800 square miles of the Virgin River watershed.
 The LPP will not meet the stated purpose and need, and the reliability is not addressed. The
water supply analysis overestimates the reliability of the project being able to provide water
for the pipeline.
 Colorado River flows are declining, so the cost of seeking a second source in Lake Powell—
$1.8-2.0 billion—seems an unreasonable burden for such an unreliable source.
DONT BUILD THIS PIPELINE!
Sincerely
Davis Smith
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From: WildEarth Guardians <action@wildearthguardians.org> on behalf of Gregory Knapik
<action@wildearthguardians.org>
Sent: Friday, September 4, 2020 12:23 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft EIS and Plan Amendment

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Sep 3, 2020
U.S. Bureau of Reclamation
Dear Reclamation,
I oppose the Lake Powell Pipeline Project, including both the Southern
Alternative (preferred alternative) and the Highway Alternative, and
believe that the best path forward is to choose the No Action
Alternative. In addition, the pipeline would cross and harm sensitive
habitat, species, cultures, and communities in the Kanab Creek Area of
Critical Environmental Concern, the Cockscomb Wilderness Study ANot b,
razorback sucker, bonytail, and Colorado pikeminnowwl, rea, the Paria
River, the Old Spanish National Historic Trial, Pipe Sp. The project
would also harm California condors, Mexican spotted oring National
Monument, tribal lands, and several environmental justice communities.
For the aforementioned reasons, the risk is too great and the preferred
project alternatives are not necessary to satisfy the actual water need
of the region. I am deeply concerned that the environmental, cultural,
and community consequences of this action cannot be adequately
mitigated and that the cost socially and environmentally is too high. I
ask that you select the No Action Alternative and that a more
environmentally sound and feasible project be developed or that the
Local Waters Alternative is reconsidered under the circumstances.
Thank you for your consideration.
Sincerely,
Gregory Knapik
797 Iroquois Trl
Macedonia, OH 44056-1264
gknapik@ndc.edu
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9292
9292-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: WildEarth Guardians <action@wildearthguardians.org> on behalf of Marshall Goldberg
<action@wildearthguardians.org>
Sent: Friday, September 4, 2020 8:59 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft EIS and Plan Amendment

9292-3 T&E Species

9292-3 Socioeconomics
This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

9292-4 Alternatives

9292-5 Alternatives
Sep 4, 2020
U.S. Bureau of Reclamation
Dear Reclamation,
I am writing to comment on the Lake Powell Pipeline Project Draft
Environmental Impact Statement ("DEIS") and Draft Arizona
Strip Field Office Resource Management Plan Amendment ("RMPA"
or "Plan Amendment").
I am strongly opposed to the Lake Powell Pipeline Project, including
both the Southern Alternative (preferred alternative) and the Highway
Alternative, and believe that the best path forward is to choose the No
Action Alternative.
This water diversion and pipeline project appears to be designed to
fuel unsustainable growth and support wasteful water practices in
Washington County, Utah. The Colorado River is declining, already
over-allocated and there is not enough water in the system to fulfill
undeveloped entitlements like the Lake Powell Pipeline. Construction of
the pipeline and the overallocation of water will have significant
impacts on downstream communities and cultures, ecosystem health, and
endangered species of fish and wildlife, among other consequences.

9292-1

9292-3

Other cost-effective and less destructive alternatives exist to the
Lake Powell Pipeline. In fact, water conservation alone could reduce
resident's demands by half and other local water supplies could satisfy
the articulated demand.

9292-4

The risk is too great and the preferred project alternatives are not
necessary to satisfy the actual water need of the region. I don not
believe the consequences of this action can be adequately mitigated and
the cost is too high. I ask that you select the No Action Alternative
and that a more environmentally sound and feasible project be developed

9292-5
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or that the Local Waters Alternative is reconsidered under the
circumstances.
Thank you for your consideration.
Sincerely,
Marshall Goldberg
17935 Starduster Dr
Nevada City, CA 95959
mrgassociates@earthlink.net

9292-5
Continued

9292-5 cont'd Alternatives

9380
9380-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: WildEarth Guardians <action@wildearthguardians.org> on behalf of Maggie Frazier
<action@wildearthguardians.org>
Sent: Saturday, September 5, 2020 5:32 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft EIS and Plan Amendment

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Sep 5, 2020
U.S. Bureau of Reclamation
Dear Reclamation,
I do oppose the Lake Powell Pipeline Project both Southern &
Highway Alternatives!
NO Action Alternative will be the best one.
Allowing more diversion of water from the river will only drain the
flows from the River itself & deprive the local communities of
people and wildlife that need this vital nourishment. It seems our
government forgets that this River is an essential artery here where it
flows. Piping water away has already been done - far too many times.
NO MORE WATER DIVERSIONS
Far too many river diversions & dams have been put in place already damaging communities, wildlife & the river itself.
NO MORE>
Sincerely,
Maggie Frazier
134 Dunbar Rd
Windsor, NY 13865
mfrazier74@hotmail.com

9380-1
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9406-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: WildEarth Guardians <action@wildearthguardians.org> on behalf of Bob Brister
<action@wildearthguardians.org>
Sent: Saturday, September 5, 2020 4:27 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft EIS and Plan Amendment

9406-2 Water Supply

9406-3 Opinion - Opposed to Proposed Lake Powell Pipeline
This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Sep 5, 2020
U.S. Bureau of Reclamation
Dear Reclamation,
Here's my comment on the Lake Powell Pipeline Project Draft
Environmental Impact Statement ("DEIS") and Draft Arizona
Strip Field Office Resource Management Plan Amendment ("RMPA"
or "Plan Amendment").
II support the No Action Alternative for the Lake Powell Pipeline
Project.

9406-1

Speculative and unsustainable growth in Washington County, UT does not
justify the damage its water consumption would do to the rest of the
Colorado River Basin.

9406-2

Will there even be enough water in Lake Powell for the pipeline
project?
The damage the project would do to endangered species makes the project
vulnerable on legal grounds.
Please select the No Action Alternative.
9406-3

Sincerely,
Bob Brister
220 South Elizabeth Street
Apt 12
Salt Lake City, UT 84102-2540
bbrister@q.com

9411
9411-1 Alternatives
From:
Sent:
To:
Subject:

Brett Fay <2015bsf@gmail.com>
Tuesday, September 8, 2020 5:20 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9411-2 Purpose and Need

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

As a Washington County Resident, I have the following concerns on the the Lake Powell
Pipeline Draft Environmental Impact Statement.


The DEIS arbitrarily and capriciously dropped a water conservation alternative that could
meet the stated Purpose and Need. Purpose and need. Appendix B table 5.2-1 uses a
2015 figure of 304 for gallons per capita per day for washington co. According to the
USGS in 2015 the following graph describes the gallons per capita per day. The
approved “conservation” plan is designed to “conserve” to 236 gallons per capita per
day. This inflation of the need invalidates any following impact analysis.

9411-1
9411-2

9411
9411-3 Alternatives
Residential Water Use (2015)
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"Local Waters” alternative (2.1.3.1) was dismissed without further analysis with the
primary reason being that acquiring local water rights (and associated alternative cost)
could be "cost prohibitive”. The high end of this dismissed alternative being $510M
(2010 $). This seems arbitrary, for the following reasons. 1. All the analyzed alternatives
cost are many times the cost of this ‘cost prohibitive” alternative. 2. The analysis of a
water reuse plan, storage options and alternatives for increased treatment facilities should
have been studied in more detail before arbitrarily dismissing it as an alternative.



Requirement for a secondary water source by BOR is unrealistic and unattainable for
many Counties in the west. We live in a desert. Growth and development will always be
limited by water, its a finite resource. Requiring a secondary source in the Purpose and
Need sets a situation where there are no viable options and only unrealistic options
emerge. This arbitrary requirement has unnecassarily constrained and
restricted potential creative problem solving options.

9411-3

9411-4

9411
9411-5




Analysis used old data on the potential available water from the Colorado River. The
March 2020 report "Colorado River flow dwindles as warming-driven loss of
reflective snow energizes evaporation” in the journal Science describes a much
reduced flow than what is described. The peer reviewed report determined "Comparing
the Colorado River’s historic flow between 1913 and 2017 to future conditions, he added:
“That flow, we estimate, due to the warming alone would be reduced anywhere from 14
to 31 percent by 2050.” This information was not included in the analysis.

Analysis incorrectly assumes that allocation transfer from the Upper Colorado Basin t the
Lower Colorado Basin would be approved by the six states involved and the US
Congress. The Colorado River is already over-allocated and this transfer is unlikely.

Thank you for allowing me to comment.
Brett Fay
2015bsf@gmail.com

9411-5 Water Supply

9411-6 Water Supply
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9412-1 Colorado River Compact(s)
From:
Sent:
To:
Subject:

Claire Lahorgue <4lahorgue@att.net>
Tuesday, September 8, 2020 7:12 PM
LPP, BOR-sha-PRO
[EXTERNAL] Fw: Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

----- Forwarded Message ----From: Claire Lahorgue <4lahorgue@att.net>
To: lpp@usbr.go <lpp@usbr.go>
Sent: Tuesday, September 8, 2020, 04:08:10 PM PDT
Subject: Comment on the Lake Powell Pipeline Draft Environmental Impact Statement

Dear Bureau of Reclamation:
Please secure approval from Congress and the other Colorado River
Basin states to transfer water from the Upper Basin to the Lower
Basin before approving the Lake Powell Pipeline. It would be
unconscionable to obligate the citizens of Utah and Washington County to
the expense of the LLP before we know that we have access to the water.
Utah must secure these permissions as required by the Colorado River
Compact. The risk of obtaining water rights is even higher since the
Arizona Department of Water Resources has already objected to the
transfer of water. This is especially important since the water levels of
Lake Powell are already low, and droughts are only expected to get
worse. Fighting for these rights will only get more contentious if drought
continues.
Sincerely,
Claire Lahorgue
4lahorgue@att.net

9412-1
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9433-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: WildEarth Guardians <action@wildearthguardians.org> on behalf of Joel Ban
<action@wildearthguardians.org>
Sent: Tuesday, September 8, 2020 6:50 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft EIS and Plan Amendment

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Sep 8, 2020
U.S. Bureau of Reclamation
Dear Reclamation,
I write to comment on the Lake Powell Pipeline Project Draft
Environmental Impact Statement ("DEIS")
I oppose the Lake Powell Pipeline Project, including all the action
alternatives and greatly prefer the no action alternative. Instead,
southern utah and St George area should implement more aggressive
conservation measures. The area as it is now uses very little
resources on saving water and is mostly focusing on increasing on
increasing supply. Its clear that we already dealing with climate
change now and it will only get worse in the future and so it is
incumbent upon everyone to do their part to deal with this reality by
decreasing our impact on the fragile Colorado River ecosystem. Just
down stream vegas and the Southern Nevada water authority created a
system that greatly encourages water conservation by incentivizing
removal of grass sod. St George area needs to implement a similar plan
so that the need for colorado river is not increased.
thanks for your consideration
Sincerely,
Joel Ban
190 E. Belmont Ave
no 9
salt lake city, UT 84111
joelban@hotmail.com

9433-1
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From:
Sent:
To:
Subject:

Adele Pincock <adele.pincock@gmail.com>
Tuesday, September 8, 2020 11:03 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9502-2 Water Supply

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,

Thank you for the opportunity to provide informed, substantive comments on the draft EIS for
the Lake Powell Pipeline. As a taxpayer and resident of Washington County I wish to go on the
record to register my opposition to the LPP and to challenge specific findings within the BOR’s
DEIS.
1. The BOR arbitrarily asserts that “a second, reliable water supply is needed to meet existing

and future water demand” and puts this forward as a critical purpose and need for the LPP. BOR
asserts reliance on a single watershed (namely the Virgin River watershed) is insufficient
and justifies the need for developing a second source based on forecasts of reduced flows in the
Virgin River.
But in its assertion, the BOR (A) fails to acknowledge similarly forecasted reduction in Colorado
River flows; (B) fails to acknowledge that Colorado River waters are already over-allocated; and
(C) fails to provide explanation or justification for when a second-source is “needed” such as
how large does a “single watershed” actually need to be in order to be considered “reliable”.
Without supporting evidence and facts to back it up, this assertion is arbitrary and an ineffective
argument for need. The assertion is not only arbitrary it’s short-sighted because it rejects
conservation efforts out of hand.
The BOR must show that a second source of water is reliable and it does not. The BOR’s
analysis of the water supply security for the LPP does not meet the test for scientific integrity
and accuracy of information required by NEPA. The BOR must provide examples of other
communities with reasonable GPCD demand, which have similarly large watersheds and also
have a “second source” of water before asserting such is needed for Washington County and
identifying such a need to justify the pipeline.

9502-1

9502-2
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9502-3 Visual Resources

9502-4 Resource Management Plan (RMP)

2. In preferring the pipeline, and particularly the Southern Alternative, the BOR fails to protect
public lands and the threatened Mojave Desert Tortoise. Construction of either alternative,
Southern or Highway, will have cumulative environmental effects while a conservation
alternative would produce significantly fewer or no effects.

Habitat for the threatened Mojave Desert Tortoise is already under stress due to development
pressures and LPP construction activities would only add additional stress. The BOR’s plan to
mitigate these impacts is insufficient and would fail to adequately protect this threatened
species.

LPP infrastructure would scar the scenic beauty of desert landscapes, disturb wildlife, and
expose archaeological and cultural sites along its routes, some on protected public land. Scars
from the LPP will irreversibly harm some of Utah’s most scenic and iconic beauty, threatening
recreation and tourism dollars which drive the local economies of southern Utah cities and
towns. BOR fails to consider the value of pristine land lost and scarred for future generations.

Both pipeline routes would violate current resource management plans and the mandate for the
BLM to protect areas of critical environmental concern. Both routes require the granting of
multiple rights-of-way, whether from the Kaibab Band or the federal government itself, and/or
amendments to various resource management plans, processes which add both time and
expense to the project. As is stated right in the DEIS, “Authorizing the LPP within the ACEC is
not in conformance with the RMP when another reasonable alternative is available.” Why would
we create so many hoops to jump through or go to such lengths to trespass on the Kaibab
Band, obtain rights of way, amend management plans, and risk extreme impacts on the
environment when conservation-based plans and local water resources are available and would
avoid the need for any of this? I object.

3. Both pipeline routes would trespass, to some degree, across the Kaibab Indian Reservation.
Preferring the pipeline generally and the Southern Alternative specifically ignores the explicit
and stated request of the Kaibab Band of the Paiute Indians. The tribe has stated it prefers NO
PIPELINE. And I stand with them. But in a 2012 resolution, the tribe submitted that in order to
best protect cultural and undisturbed land to the south of the KIR, and Kanab Creek Canyon in
particular, while “helping” Utah meet its perceived need for the pipeline, the best alignment
would be the Highway Alternative -- even though it will still disturb tribal resources.

The tribe has been there since time immemorial and this is their permanent homeland. The
area, its artifacts and resources, the Colorado River itself, are critically important to the tribe for
cultural and religious reasons. Preferring the LPP and the Southern Alternative is disrespectful
and ignorant. It allows us to overlook the hard realities of the environmental, cultural, ethnographic, and socio-economic impacts of the pipeline on the region and its people.

9502-3

9502-4
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9502-5 Alternatives

Additionally, the BOR finds in the DEIS, “the Highway Alternative is in conformance with the
BLM RMP and no amendment to the RMP would be required in order to authorize” this
alternative. Why then is BOR recommending the Southern Alignment when it requires violating
mandates to protect public land and areas of critical environmental concern and expressly
violates the preference of the Kaibab Band of Paiute Indians?

In closing:
 BOR failed to adequately evaluate the conservation-based and Local Waters
alternatives;
 BOR did not adequately address public concerns raised in scoping; and
 BOR did not include an objective or complete analysis of the environmental impacts of
the LPP on residents of Washington County and the state of Utah.

For all of these reasons I find the BOR's DEIS to be flawed and incomplete.
I urge the BOR to reconsider its preference for the Lake Powell Pipeline; or at the very least its
preference for the southern alignment. I urge a reconsideration of any recommendation to build
the LPP because of its extreme risk and cost to taxpayers and residents of Washington County,
UT. I support and favor conservation efforts that hold wasteful water users accountable while
protecting and preserving precious public resources, sacred tribal lands, and environmental
assets like running rivers, clean air, and dark night skies.
Thank you for your consideration.
Adele Pincock
Virgin, UT
adele.pincock@gmail.com
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From:
Sent:
To:
Subject:
Attachments:

aeaa@frontiernet.net
Wednesday, September 9, 2020 12:03 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on Lake Powell Pipeline Draft
Environmental Impact Statement
Warren Peterson EIS Draft Letter.docx

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Mr. Baxter:
Please find attached my comments regarding the Lake Powell Pipeline Draft Environmental Impact
Statement. Thank you for this opportunity to comment. I can be contacted at the above email address.
Please let me know if there is any issue opening the attached document.
Warren H. Peterson
Oasis, UT

9503
9503-1 Opinion - For Proposed Lake Powell Pipeline
September 8, 2020

Rick Baxter
Program Manager
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
RE: Lake Powell Pipeline Draft Environmental Impact Statement
Dear Mr. Baxter:
During a 42 year career in water resource law, management, and policy development, I have been
honored to serve as a member and chair of the Utah Board of Water Resources, as a charter member of
both the Utah Legislative Water Development Commission and the Utah Water Task Force, as
agricultural co-chair of Gov. Herbert’s Water Strategy Advisory Team, and on various other executive
and legislative work groups and commissions. I have also served in elected and appointed roles in local
government. I recently retired as land and natural resources VP of a food production company.
These organizations all face a key question: how do we optimize available water resources to sustain
Utah’s economy, environment, and social needs? The fact that water sources and infrastructure typically
do not match population growth and distribution in the western United States drive this question. For
example, as southwestern Utah is experiencing rapid population growth in at extreme desert region, the
Virgin River system stands as its principal water supply. If water quality or quantity problems interrupt
this water supply, catastrophic social consequences would follow.
Forty-two years of agricultural and natural resources management sharply focus this important lesson:
good planning requires good science. Through this same experience, I also firmly believe that broad
stakeholder engagement and cooperation always produce superior outcomes to litigation and conflict,
especially in interstate water agreements such as those governing the Colorado River. The Colorado
River drought contingency plans, with cooperation among the Basin states, illustrate this principle.
The Utah State Legislature passed the 2006 Lake Powell Pipeline Development Act recognizing
need for sustainable and redundant water supplies in southwestern Utah. The Lake Powell Pipeline
(LPP) will be a valuable and needed solution to these needs if based on good planning, sound policy,
and stakeholder inclusion, thus allowing Utah’s beneficial use of its Colorado River Compact allocation.
For these reasons, I urge the Bureau of Reclamation to finalize the LPP Environmental Impact Statement
and issue its decision in favor of the Preferred Alternative.

Sincerely,

Warren Peterson, JD
Oasis, Utah

9503-1
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From:
Sent:
To:
Cc:
Subject:

Ostdiek - DNR, Amy <amy.ostdiek@state.co.us>
Tuesday, September 8, 2020 7:14 PM
LPP, BOR-sha-PRO
Rebecca Mitchell - DNR; Greg Johnson - DNR; Lain Leoniak
[EXTERNAL] Colorado Water Conservation Board's Lake
Powell Pipeline DEIS comments
CWCB _DEIS_Comment_9_8_20.pdf

Attachments:

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Good afternoon,
Attached, please find the Colorado Water Conservation Board's comment letter on the Lake
Powell Pipeline Draft Environmental Impact Statement.
Best,
Amy Ostdiek
Amy Ostdiek
Deputy Section Chief
Interstate, Federal, and Water Information Section
COLORADO
Colorado Water
Conservation Board
Department of Natural Resources

O 303.866.3441 x 3220 | C 720.633.6176
1313 Sherman Street, Room 718, Denver, CO 80203
amy.ostdiek@state.co.us | cwcb.colorado.gov

9504

COLORADO
Colorado Water
Conservation Board
Department of Natural Resources
1313 Sherman Street, Room 718
Denver, CO 80203

September 8, 2020
Mr. Rick Baxter
Program Manager
Water, Environmental and Lands
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Submitted via U.S. Mail and
online via lpp@usbr.gov
Ref:

State of Colorado’s Comments on the Lake Powell Pipeline Project Draft Environmental
Impact Statement

Dear Mr. Baxter:
The Colorado Water Conservation Board (“CWCB”), on behalf of the State of Colorado,
thanks you for the opportunity to comment on the Draft Environmental Impact Statement
(“DEIS”) for the Lake Powell Pipeline Project (“LPPP”) released by the Bureau of Reclamation
(“Reclamation”) in June 2020 as part of the National Environmental Policy Act (“NEPA”)
permitting process. CWCB operates as the water policy agency for the State of Colorado. It is
governed by a 15-member board with responsibilities that include, among other things,
protecting Colorado’s interstate compact apportionments and collaborating with other western
states and federal agencies.
As a fellow Upper Division State, Colorado respects Utah’s interests in the LPPP to plan
for current and future water demands within the State of Utah. However, the LPPP presents
several unique issues that directly affect the interests of the State of Colorado and other Colorado
River Basin States. In particular, the LPPP involves the delivery of water from the Upper
Colorado River Basin to the Lower Colorado River Basin and diverts water from Lake Powell, a
Colorado River Storage Project Act (“CRSP”) facility that was constructed and is operated to
protect the interests of Colorado, New Mexico, Utah and Wyoming. The CRSP system and in
particular its reservoirs must be administered and managed in a manner that meets the needs of
the Colorado River Basin States without jeopardizing Colorado’s significant, legally protected
rights to the waters of the Colorado River, or compromising its ability to serve the present uses
and future needs of Colorado citizens. It is in the interest of protecting its rights and needs of its
citizens that CWCB submits these comments on behalf of Colorado.

Jared Polis, Governor

P 303.866.3441 F 303.866.4474 www.cwcb.colorado.gov
| Dan Gibbs, DNR Executive Director | Rebecca Mitchell, CWCB Director

9504
9504-1 NEPA Process

Colorado’s Interests
The Colorado River and its tributaries supply over a third of Colorado's water needs,
providing water to nearly 60 percent of the State’s population. Because no major rivers flow into
Colorado, Colorado must satisfy all its water demands from sources within the State. The
Colorado River is simply an irreplaceable resource for Colorado. The significance of the
Colorado River to Colorado is also reflected in the Colorado River Compact of 1922 (“Colorado
River Compact”) which apportions water to the Upper Basin, and Upper Colorado River Basin
Compact of 1948 (“Upper Basin Compact”) which apportions water among the Upper Division
States and allocates to Colorado the largest percentage of the total amount of consumptive use
available each year among the Upper Basin States. Colorado depends upon this allocation not
only to meet its present needs, but also to provide for its future development. Indeed, it was
precisely for the purpose of preserving its right to future development of Colorado River water
that Colorado entered into the Colorado River Compact and Upper Basin Compact.

9504-2 Colorado River Compact(s)

Given this relationship with the Colorado River, Colorado has a substantial interest in the
efficient management and wise administration of the Colorado River system and its reservoirs.
Overview of Comments
The State of Colorado’s comments consist of two parts. First, Colorado joins in the Six
Basin States’ Letter, submitted under separate cover to the Secretary of the Interior. Colorado
strongly believes that the Six Basin States’ comments must be addressed prior to the issuance of
any Final Environmental Impact Statement (“FEIS”) and Record of Decision (“ROD”) and sets
forth the appropriate mechanisms to address these outstanding issues.

9504-1

Second, the State of Colorado submits the following general comments on the DEIS to
address concerns specific to Colorado. These individual State comments are not intended to
conflict or suggest any disagreement with the Six Basin States’ comments. Rather, they are
intended to identify and suggest means of addressing issues of unique interest to Colorado.
Law of the River
The LPPP is a complex undertaking that raises a number of legal issues and implicates
the Colorado River Compact, the Upper Basin Compact, and other elements of the Law of the
River. 1
Questions remain as to whether, under the Law of the River, Utah may use part of its
Upper Basin apportionment to serve uses in the Lower Basin portion of Utah without obtaining
the consent of the other Basin States in conjunction with additional authorization.2 While the

The “Law of River” refers to body of law affecting interstate and international use, management an allocation of
water in the Colorado River system, including the Colorado River Compact, the 1944 Mexican Water Treaty, the
Upper Basin Compact, several United States Supreme Court decisions and Supreme Court decrees in Arizona v.
California, and numerous federal statutes and regulations.
2
See Colorado River Compact Art. III(a).
1

2
P 303.866.3441 F 303.866.4474 www.cwcb.colorado.gov
Jared Polis, Governor

| Dan Gibbs, DNR Executive Director

| Rebecca Mitchell, CWCB Director

9504-2

DEIS states that Utah has been working on these issues with the Basin States, they have yet to be
resolved.3

9504-2
Continued

Colorado requests Reclamation adopt a consistent and accurate characterization of Utah’s
rights to water under the Colorado River Compact and the Upper Basin Compact, and
recommends that any descriptions of available yield in the Upper Colorado River Basin reflect
the position of all Upper Division states and how they operate. Otherwise, Colorado recommends
that these descriptions identify and describe available yield from Utah’s perspective and not
speak on behalf of the other Basin States.

Lake Powell
Lake Powell is the cornerstone of the CRSP system. CRSP is the critical mechanism for
implementation of the Colorado River Compact because it allows the release water of to the
Lower Basin in a manner that protects the rights and interests of the Upper Division States.5
The DEIS states that Lake Powell’s purpose is to provide water storage to help the Upper
Division States meet their “compact obligations” under the Colorado River Compact.6
Elsewhere, the DEIS explains that Lake Powell provides water storage to meet the “delivery
requirements” to the Lower Basin in accordance with applicable federal laws, contracts and
regulatory guidance that regulates the use of the Colorado River water among the seven Basin
States and Mexico.7

“The Project Proponent [Utah Board of Water Resources] is addressing this question with the Colorado River
Basin States.” DEIS at 6.
4 See e.g., id at 6; DEIS, App’x C-25 at 4; DEIS, App’x C-10 at 2.
5
Colorado River Storage Project Act, Pub. L. 84-485, 70 Stat. 105 (1956).
6
“Lake Powell provides water storage for use in meeting the compact obligations consistent with the Law of the
River. Specifically, Lake Powell provides storage needed to assist the Upper Division States in meeting their
Colorado River Compact obligations.” DEIS at 115; see also DEIS, App’x C-10 at 2.
7
DEIS, App’x C-11 at 49.
8
Colorado River Compact, Art. III(d).
3

3
P 303.866.3441 F 303.866.4474 www.cwcb.colorado.gov
Jared Polis, Governor

| Dan Gibbs, DNR Executive Director

| Rebecca Mitchell, CWCB Director

9504-2 cont'd Colorado River Compact(s)

9504-3 Colorado River Compact(s)

Colorado also requests Reclamation provide accurate and consistent descriptions of the
Colorado River and its operations. For example, definition of Upper and Lower Basins,
description of releases from Glen Canyon Dam (including timing of Secretary determinations
and summary of operational tiers), discussion of the Article III(d) non-depletion obligation,
identification of the Secretary of the Interior’s role as water master in the Lower Basin, and
descriptions of water apportioned under the Upper Basin Compact, should be carefully stated,
and reflect a clear, accurate, and consistent understanding of the Law of the River and Colorado
River operations throughout the Basin.4

The DEIS mischaracterizes the Upper Basin’s compact obligations as “delivery
obligations.” The obligation under Article III(d) of the Colorado River Compact is, more
accurately, an obligation for the Upper Division States not to deplete the flow of the Colorado
River: the Upper Division States “will not cause the flow of the river at Lee Ferry to be depleted
below an aggregate of 75,000,000 for any period of ten consecutive years . . . .”8 Colorado
requests the FEIS appropriately characterize the Upper Division States’ compact obligations.

9504
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Because any use of Lake Powell supply or capacity directly implicates rights of the
Upper Division States, it is important that the FEIS make clear the source of water and water
right for the LPPP. Additionally, Colorado requests that Reclamation clarify how this use of said
water will be integrated into the Law of the River including but not limited to applicable federal
laws and regulatory guidelines to avoid injuring the interests of the other Upper Division States.

9504-4 Water Supply

9504-5 Water Supply

In order to facilitate the delivery of water from Lake Powell, Utah has requested a water
exchange contract with Reclamation. According to the DEIS, under that exchange contract, Utah
“would forbear the diversion of a portion of the natural flows to which [Utah] is entitled and
allow these flows to contribute to meeting the Endangered Species Act Upper Colorado River
Recovery Implementation Program requirements in the Green River.”9 It further provides that
“[i]n exchange, [Utah] would deplete an equal amount of water released from Flaming Gorge
Dam throughout the year and available at Lake Powell. . . . This exchange contract would not
entitle [Utah] to call for releases from Flaming Gorge.”10
Details of the dates and locations of the exchange contract negotiations and the exchange
contract itself are not included in the DEIS documentation. While a draft of the exchange
contract was recently provided to Colorado, Colorado is unable to evaluate possible effects to
Flaming Gorge or Lake Powell, how Reclamation and Utah account for evaporation and transit
losses or provide for monthly storage accounting, or how the change in location of water right
will impact the Upper Division States because these issues are not identified and analyzed in the
DEIS.

9504-6 Water Supply

9504-5

Colorado also requests that the inconsistencies associated with the type of contract that
Utah has with Reclamation be corrected in the FEIS. For instance, the DEIS refers to the contract
as both an exchange contract, as described above, and a delivery contract.11
The DEIS provides that Utah has retained approximately 86,000 acre-feet of water for the
LPPP from water that is already apportioned to it under the Upper Basin Compact, and that the
water is available for use by an individual water user from Lake Powell via exchange.12 It further
provides that the “exchange contract would not entitle [Utah] to call for releases from Flaming
Gorge,” and the exchange will “be in compliance with the 2006 Flaming Gorge ROD.”13 It is
unclear if this will result in an outcome that is inconsistent with the Law of the River.
Colorado requests that Reclamation provide a full identification, disclosure and analysis
of these issues that includes detailed descriptions and monthly of accounting mechanisms,
evaporation and transit losses.
The Virgin River
The DEIS provides that the LPPP would deliver up to 86,249 acre-feet of water from
Lake Powell to Sand Hollow Reservoir to provide additional water supplies for municipal use for
communities in Southwestern Utah. Sand Hollow Reservoir is an off-channel reservoir that
9

DEIS at 4; see id. at 27.
Id. at 28.
11
Compare id. at 4, 27–28, with id. at 162.
12
Id. at 6.
13
Id. at 28.
10

4
P 303.866.3441 F 303.866.4474 www.cwcb.colorado.gov
Jared Polis, Governor

| Dan Gibbs, DNR Executive Director

| Rebecca Mitchell, CWCB Director
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9504
currently stores water diverted from the Virgin River, a Lower Basin tributary that flows to Lake
Mead. In addition to including these descriptions of Sand Hollow Reservoir and the Virgin
River in the FEIS, Colorado requests Reclamation clarify the connection between the delivery of
LPPP to Sand Hollow Reservoir to flows in the Virgin River drainage.

9504-7 Hydrology

9504-7

Colorado requests that the FEIS disclose and analyze the uses of LPPP water and all
possible return flows to the Virgin River to assure that any connection between the LPPP water
and the Virgin River is accounted for in a FEIS or ROD in a manner consistent with the Law of
the River.
The DEIS acknowledges that modeling of “[f]lows under the Proposed Project scenario
increased in the lower portions of the Virgin River near the state line because secondary
demands in 2060 were not at a level to fully reuse all Virgin River and Proposed Project return
flows . . . .”14 The DEIS adds that “[t]hese effects would decrease beyond 2060 as secondary
demands would continue to increase and use more return flows.”15 The DEIS further provides
that “[r]eturn flows associated with water delivery of Lake Powell water associated with the
Proposed Project may result in increased flows into the Virgin River system contributing
maintenance of or a potential increase in water flows, which would be beneficial to maintaining
habitat for these species.”16 These statements suggest that Upper Basin water delivered via LPPP
used in the Lower Basin portion of Utah would be transferred to the Lower Basin and yet
possibly still charged to Upper Basin use, rather than Lower Basin use because the water is not
physically present at Lee Ferry. If there are, as suggested by these statements in the DEIS and the
Virgin River modeling data, return flows from the LPPP to the Virgin River, then there is an
outstanding question as to how these return flows should be accounted for under Article III of the
Colorado River Compact.
Additionally, according to the DEIS, the LPPP “would contribute to increased flows in
the lower reaches of the Virgin River” which “may offset other cumulative projects that reduce
flows in those same stretches.”17 However, other statements in the DEIS suggest that increased
flows in the Virgin River would not be entirely offset by other projects along the Virgin River.18
For example, the DEIS states that “The amount of return flows would depend on how the system
is operated, the existing demand at any specific time, the ratio of culinary, secondary, and reuse
water serving that demand, and climate change.”19 Utah’s permit application for the LPPP limits
use of the water to municipal uses. However, these statements in the DEIS imply that increased
flows in the Virgin River from LPPP water would be offset by other projects along the Virgin
River. The FEIS should clarify that the beneficial use of the LPPP water is limited to municipal
uses and will not, for example, provide a firm yield to shorted agricultural water users in the
Virgin River basin. In addition, any FEIS and ROD should contain appropriate provisions to
address circumstances where the contemplated offsets do not occur.
The DEIS also provides contradictory statements related to return flows to the Virgin
River between complete reuse at some future time, yet to be determined, and LPPP return flows
14

Id. at 122.
Id.
Id. at 188.
17
Id. at 118.
18
See id. at 122.
19
Id.
15
16
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9504-9 Water Supply
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9504-9

9504-10

9504-10 Water Supply

20

that benefit habitat. These conflicting statements preclude Colorado from conducting a
complete analysis of the alternatives and the potential impacts to Colorado’s interests. Colorado
requests that Reclamation provide additional information in the FEIS as to how these competing
interests function together, how complete reuse will be achieved, and how reliance on such
return flows will be addressed over time.

9504-10
Continued

9504-12 Alternatives

Technical Considerations
9504-11

The DEIS also does not discuss the Lake Powell storage accounting on a month-to-month
basis. Colorado asks that this issue be addressed in the FEIS operation’s section to provide
clarity about Utah’s ability to divert the same quantity of water at Lake Powell as is released
from Flaming Gorge. Additionally, the operating section in the DEIS does not adequately
address annual accounting in Lake Powell.
Colorado requests Reclamation clarify in the FEIS why the proposed Navajo-Ute
Settlement Project was not included in the foreseeable future depletion category and why the
Dolores Project is considered in the No Action alternative’s in the “reasonably foreseeable
depletion” category for the baseline run.21 Colorado seeks clarification as to why the San Miguel
Project was included in the “reasonably foreseeable depletion” category. Attachment A to
Appendix C-10 showing “Reasonably Foreseeable Depletion Nodes” is not clear and appears to
be incorrect. There are no additional depletions under the Dolores Project in the Basin Study and
that project is currently at full buildout.
Colorado requests explanations as to why the Navajo-Ute Settlement Project, the Dolores
Project, and San Miguel Projects are evaluated in this way, and asks that Reclamation correct the
model to properly account for the Dolores and San Miguel projects and allow for a better
understanding the No Action alternative.

20
21

See id. at 123, 188.
DEIS, App’x C-10, Attachment A.
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9504-11 Water Supply

To that end, the FEIS and the ROD should also provide that any LPPP return flows to the
Virgin River be charged against the consumptive use apportionment made to the Lower Basin by
the Colorado River Compact, in which case it shall be credited as water reaching Lee Ferry
pursuant to the Colorado River Compact.

While the impacts of annual depletions at Flaming Gorge were presumably considered in
the Flaming Gorge Environmental Impact Statement and Record of Decision, there is no
information in those documents or this DEIS to show monthly operations at Flaming Gorge,
Lake Powell, or Sand Hollow Reservoir. Nor does the DEIS show the contents of Sand Hollow
Reservoir, and it is unclear whether there is sufficient storage to store all Lake Powell passthrough releases from Flaming Gorge, or if storage will be required in Lake Powell. Because
Utah cannot call for water to be delivered from Flaming Gorge, it appears that releases are based
on the Flaming Gorge Environmental Impact Statement and Record of Decision, and thus likely
assumes some form of storage in Lake Powell if the LPPP or Sand Hollow Reservoir do not have
the capacity to take water at times and in amounts released from Flaming Gorge. Colorado asks
that these technical issues are addressed, so that the corresponding legal implications for the Law
of the River can be properly and comprehensively evaluated.

9504

9504-12

9504

9504-13

Colorado also requests Reclamation provide additional information as to whether LPPP
water will serve as a source of recharge for the Navajo Sandstone Aquifer. If so, Colorado
requests that the FEIS make clear whether Utah intends to seek a new recharge permit from the
Utah State Engineer, or plans to operate under an amended version of Washington County Water
Conservancy District’s existing Recharge Application No. RC004 that allows for recharge in the
amount of 15,000 acre-feet.22

9504-13 Water Supply

9504-14 Water Supply
9504-14

Colorado asks that Reclamation identify the Virgin River Daily Simulation Model
(“VRDSM”) stream reaches by location. It is unclear which reaches the VRDSM reach coding
refers to.
Colorado requests that Reclamation quantify and report the annual volume of water that
is modeled to enter Lake Mead as a result of the LPPP. Assuming that QX29 is the downstream
node in the VRDSM, 19,113.4 acre-feet per year will enter Lake Mead as a result of the LPPP.23

9504-15

9504-16

The LPPP appears to contribute to increased flows in the lower reaches of the Virgin
River that were modeled in the VRDSM. This may offset other cumulative projects that reduce
flows in those same stretches. This offset was not quantified within the VRDSM.26 Colorado
requests Reclamation provide additional information related to the apparent higher elevations in
Lake Mead as a result of the increased flows in the Lower Virgin River and that Reclamation run
Colorado River Simulation System (“CRSS”) with estimated inflows to Lake Mead based on the
VRDSM model output to see impacts to equalization releases from Lake Powell based on the
2007 Interim Guidelines and the Drought Contingency Plan (“DCP”) and the operations that
CRSS reverts to after expiration of the 2007 Interim Guidelines and the DCP.

9504-17

22

Recharge App. No. RC004.
DEIS, App’x C-10 at 43.
24
Id..
25
DEIS at 122.
26
DEIS, App’x C-25 at 27.
27
DEIS, App’x C-10 at 9.
28
DEIS at 24.
23
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Colorado requests Reclamation remove the yellow highlighting in the “Absolute
Difference” cells that only highlight difference above possible gage error.24 Colorado also
requests that Reclamation remove the sentence “Flow changes below gage error would not be
measurable,”25 and similar text found throughout the DEIS and its appendices. Modeled
differences in flow between the No Action and LPPP alternatives do not have random error and
differences would be measurable and should be reported as-is. Comparison to possible gage
error is a meaningless metric, as the mean value of the gage reading will decrease if the true
value of flow decreases, even if the gage has random error.

The DEIS states that the VRDSM models 13,249 acre-feet of Washington County’s
86,249 acre-feet of LPPP supply delivered and used in Apple Valley.27 Colorado requests that
Reclamation model the VRDSM with the full 86,249 acre-feet delivery to Sand Hollow
Reservoir, assuming that the delivery to Apple Valley is not pursued. There is conflicting
information in the DEIS regarding whether the Apple Valley turnout is likely to occur.28

9504-15 Water Supply

9504
Reservation of Rights
9504-18

Colorado’s comments are intended to highlight the broad issues that will require
acknowledgement, specification, or clarification in the FEIS. Colorado may have other concerns
with specific factual or legal assertions in the DEIS. However, these assertions do not appear to
materially alter the analysis in the DEIS. In addition, in the course of reviewing the DEIS
materials, Colorado may have overlooked other factual or legal assertions that impact Colorado.
The failure to raise specific factual or legal assertions that could impact Colorado, or failure to
correct what it believes to be an inaccurate assertion, shall not be construed as an admission with
respect to any factual or legal issue or as a waiver of any rights for the purposes of any future
legal, administrative or other proceeding.
*

*

*

Colorado thanks Reclamation for the opportunity to provide these comments. We remain
committed to working with Reclamation and other interested stakeholders to finalize NEPA
compliance for the LPPP and assure that the Colorado River Basin States are able to use and
develop water resources consistent with the Law of the River for years to come. In this effort,
we ask that Reclamation consider the above comments and address them in the FEIS.

_______________________________
Rebecca Mitchell
Director
Colorado Water Conservation Board
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Arthur Haines <Art@arthaines.com>

Sent:

Tuesday, September 8, 2020 7:59 PM

To:

LPP, BOR-sha-PRO

Subject:

[EXTERNAL] Lake Powel Pipeline DEIS

9505-1 cont'd Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
The Draft Environmental Impact Statement (DEIS) for the Lake Powel Pipeline (LPP) is
deficient because it does not give serious consideration to alternatives that better
manage and conserve existing water supplies and have little or no environmental
impact.

9505-1

The Bureau of Reclamation (BOR) accepted LPP proponents’ assumption that every
alternative to the LPP must provide 86,000 acre feet/year of additional water from a
“second source” outside the Virgin River watershed. This is based on their assumptions
of 2075 population of 594,660, 240 gallons per day per person water use rates, and a
“system loss” of 15.4%. BOR accepted these assumptions without question.
BOR’s calculations appear to be contrived to show that conservation is not economically
feasible and that any “conservation-only” alternative is too expensive. BOR
unreasonably asserts that meeting a demand of 176 GPCD, as proposed in the Local
Waters Alternative, would require extensive xeriscaping, including converting existing
homes, and 100% conversion of agricultural water use to Municipal and Industrial use.
This is not the case as is demonstrated in the Local Water Alternative and the
experience of other Southwest cities.
Inexplicably, BOR lauds Washington County for reducing water use by 30 percent since
2000, but then expects it will take until 2045 to achieve only modest further reductions
(to 240 GPCD). No improvement is expected thereafter. Given the ongoing mega
draught in Utah, this forecast is laughable. Considering projected increases in water
prices, we will certainly reach much lower water use rates even with the LPP!
It is fair to say the BOR failed to seriously analyze reasonable alternatives which rely on
better water management and water conservation. This was requested by commenters
during in scoping comments. BOR has failed to recognize that water management and
conservation alternatives could be implemented incrementally at lower cost and with
greater reliability, obviating the need for the LPP altogether. Such water conservation
practices have been very successful in other western cities. All this with little or no
environmental impact.

9505-1
Continued

9505

The BOR and LPP proponents assert that conservation cannot be considered as an
alternative because the proponents do not have the authority to implement
conservation. This is a circular argument. Because proponents are pursuing the LPP,
local governments have not engaged with strong conservation programs. LPP
proponents could promote good water management and conservation with the same
vigor and funding they are now devoting to the LPP. If they did, we would see dramatic
improvements in water management and conservation. And virtually no harmful
environmental impact.
The BOR must evaluate reasonable alternatives to the proposed pipeline that would
avoid or minimize adverse environmental effects. It is not reasonable to reject water
conservation alternatives because they do not provide a “second source” of water. The
BOR must also seriously consider a water conservation alternative such as the Local
Waters Alternative that would rely on local sources of water and could provide a
predictable, stable, less expensive, and incrementally implemented method for
satisfying water needs. The BOR must include all future water supplies from municipal
and other sources and must use reasonable assumptions—not 100 percent—for
agricultural water conversion.
I have been involved in the LPP Pipeline debate for a decade. I know that water supply
will not limit our ability to grow for a long, long time. I have asked LPP promoters “How
will we grow after we have used all the LPP water?” Their response: “No
problem. Better conservation will allow us to continue to grow.”
Now is the time to seriously implement better water management and conservation
rather than implementing a pipeline that is unnecessary, costly, and very risky. The
DEIS should be revised to reflect this reality.
Arthur C. Haines
New Harmony, UT
hainesart@infowest.com

9505-1
Continued
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From:
Sent:
To:
Subject:

Jackson Frishman <auseklis@hotmail.com>
Tuesday, September 8, 2020 5:51 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9506-2 Socioeconomics

9506-3 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
As a professional raft guide with experience in the Grand Canyon and as a former resident of
the Great Basin hydrologic region, I urge you to rework the Lake Powell Pipeline Draft EIS to
better reflect reasonable alternatives and offer a clear and unbiased view of the issues at stake.
The proposed Lake Powell Pipeline infrastructure would cause intense damage to habitat,
scenery and recreation in southern Utah, a region where tourism to pristine landscapes is a vital
economic engine. The BOR must better address impacts to desert tortoise populations, a
species facing intense cumulative pressures throughout its habitat. In addition, the BOR needs
to improve its accounting for economic effects of lost scenic values on tourism.
Furthermore, the BOR must evaluate reasonable alternatives to the proposed pipeline that
would avoid or minimize adverse effects. I lived in the desert southwest for most of my life, and
I strongly believe that St. George and Washington County needs to do its part to conserve water
comparably to the efforts of other water-challenged municipalities throughout the region
before they seek to tap into an already overdrawn resource. Additional demands on Colorado
River water will only lead to increased conflict, legal disputes and harder choices in the future.
All serious alternatives to such a scenario need to be seriously analyzed in the EIS process.
Thank you for considering my comments.
Sincerely,
Andrew J. Frishman
PO Box 340
Albion, WA 99102
509-895-9791

9506-1
9506-2
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9507-1 Aquatic Invasive Species
From:
Sent:
To:
Subject:

Becky and Chuck Warren <bcw222@gmail.com>
Tuesday, September 8, 2020 1:55 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
Much time, taxpayer money and planning has been spent in the Lake Powell Pipeline proposal to
provide St. George/Washington County with another source of water for future needs as the
population expands. Getting right to the point of this email, there are many reasons this water
project has FAILURE AND WASTE written all over it. I am going to address just one point of
concern and expect that other concerns will get the attention of other citizens in the state of
Utah. My focus and data come from the research already done in the LPP project.
A quagga mussel infestation would threaten the pipeline, local
reservoirs, municipal infrastructure, businesses, and homes, and reduce our
water quality.


BOR acknowledges that transferring water from Lake Powell to Sand Hollow
Reservoir near Hurricane, Utah, could introduce invasive aquatic organisms to the
Virgin River basin and municipal water supplies.
 BOR assures us that, should Sand Hollow Reservoir become infested with quagga
mussels, despite all the prevention and control measures outlined in Section 1.3 of
Appendix C-12, Aquatic Invasive Species, there are measures that could control any
transfer to the Virgin River (see Section 2.2.2 in Appendix C-12, Aquatic Invasive
Species).
 BOR fails to adequately address the potential cost to eradicate quagga mussels in
systems operated by either WCWCD or municipalities, or in individual homes.
 BOR fails to analyze the effect and cost of chemicals used to eradicate quagga
mussels, and potential effects on the quality and safety of drinking water.
Why this is a problem:
 Quagga mussels have moved across our country to infest many water bodies; they
can plug even large-diameter water lines, resulting in treatment costs of millions of
dollars.
 Quagga mussels are a non-native nuisance species that cause severe economic and
ecological damage. Since 2012, thousands of adult quagga mussels have been

9507-1

9507

found in Lake Powell attached to canyon walls, the Glen Canyon Dam, boats, and
other underwater structures.
 The UDWRe’s “November 2015 Draft Study Report 2 Aquatic Resources” noted
“[Quagga mussels] have demonstrated the potential to both damage ecosystems and
to require significant and costly, but often fruitless, investment to manage and control
their effects on structures and equipment in the water supply industry.”
 In 2016, the National Park Service (NPS) expressed concerns to the Utah
Department of Water Resources (UDWRe) about transferring water from Lake Powell
to Sand Hollow. Utah Water Development Commission members also voiced
concerns about the spread of quagga mussels to municipal and industrial water
systems.
 BOR proposes a chemical room in every pump station, but UDWRe acknowledges
that it “may not be possible to absolutely manage this potential problem to any
practical extent…”
 Treating quagga mussels poses water quality concerns because the treatment used
creates Trihalomethanes (THM’s) when chlorine reacts with organic matter in water.
 Studies show mussels are expensive to treat, and no treatment thus far has been
foolproof because the filters cannot filter out the very early microscopic life stage.
What needs to be addressed:
 The BOR failed to analyze the effect and cost of chemicals used to eradicate quagga
mussels, potential effects on the quality and safety of drinking water, and potential
pollution of aquifer storage beneath Sand Hollow Reservoir.
 The BOR must include in the DEIS the risks and implications if mitigation measures
are not successful since this will be the first major pipeline that will have to deal with
the quagga mussel.
 The BOR must analyze the effects on water quality from quagga mussel waste
products (e.g., sulfites, sulfates, nitrogen, ammonia, etc.) and decomposition within
the pipeline and their ability to spread toxic algae.
 The BOR must evaluate the potential economic cost of treating quagga mussels in
the pipeline, reservoirs, municipal systems, businesses, and homes.
In summary let me say that this is just the tip of the iceberg. For example in today's St.
George Spectrum newspaper an article by Joan Meiners addressed the results of
scientific studies showing a significantly shrinking supply of water from the Colorado
River related to climate change [The Water Tap: New study finds climate change will
dry Colorado River even more than previously thought].

I live in a community where lawns are not permitted and native desert plants are
required. Requiring all residents of southwest Utah to conserve water would have a
tremendous impact on available water supplies.

Spending vast resources on the Lake Powell Pipeline is not a reasonable, conscientious
avenue to future water needs.

9507-1
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Thank you for continuing consideration of this matter.
Chuck Warren
Ivins, UT
bcw222@gmail.com

9508
9508-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:
Attachments:

Bryan Dixon <bdixon@xmission.com>
Tuesday, September 8, 2020 11:32 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Project DEIS
LPPDEISComments_BryanDixon20200908.pdf; ATT00001.htm

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Attached is a PDF of my comments.
The only acceptable alternative in the DEIS is the No Action Alternative.
BOR needs to stop, rethink, reanalyze, and reissue a DEIS that meets the NEPA standards of
truthful, objective, thorough, and rational analysis.
Sincerely,
W. Bryan Dixon

9508-1

9508
9508-2 NEPA Process
W. Bryan Dixon
225 North Country Lane, #72
St. George, Utah 84770
435-760-06991
bdixon@xmission.com

9508-3 Purpose and Need

9508-4 Alternatives

September 8, 2020
Mr. Rick Baxter, Program Manager
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Comments sent via email: lpp@usbr.gov
RE: Draft Environmental Impact Statement (DEIS) for the Lake Powell Pipeline (LPP).
Dear Mr. Baxter,

I object to the superficial and failed analysis conducted by the Bureau of Reclamation
(BOR) on the proposal by the Utah Board of Water Resources (UBWR), the Utah Division of
Water Resources (UDWRe), and the Washington County Water Conservancy District
(WCWCD) to construct and operate a Lake Powell Pipeline (LPP).

9508-2

I have read the document and many of the underlying studies and analysis, and I cannot
understand how BOR could have accepted the proponents’ assertions with so little validation or
independent analysis. It appears that BOR is pandering to political pressure from officials in
Utah, and perhaps in Washington, D.C., to approve this project, regardless of its true impacts on
humans and nature, almost with vindictive force against those who argue for more rational water
conservation and protection of nature. This is the antithesis of what the National Environmental
Policy Act was intended to foster. It is bad public policy and undeserving of a progressive
democratic country.
My objections are more particularly:
1. BOR failed to independently assess what might constitute a reasonable water demand for
Washington County. After being forced by Utah’s Legislative Auditors, UDWRe improved
their data collection and determined that Washington County residents were using 302
gallons per capita per day (GPCD). This should be compared against the national average for
publicly supplied water of approximately 138 GPCD, Colorado Springs at 212 GPCD,
Denver at 157 GPCD, Tucson at 144 GPCD, Austin at 122 GPCD, San Antonio at 106
GPCD, and others. Surely, this information can’t be that difficult to obtain. Check with the
US Geological Survey or Environmental Protection Agency.

9508-3

2. BOR failed to independently determine what a reasonable future demand should be, that is,
what effect active water conservation might have, blindly accepting proponents’ insistence
that the best they could do was to lower demand from 302 in 2015 to 240 GPCD in 2045 and
make no improvement thereafter. That seems anything but reasonable.
3. BOR has also failed to objectively evaluate the availability of water sources in the Virgin
River watershed, including undeveloped sources owned by municipalities and water from
Comments on Lake Powell Pipeline DEIS
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agricultural lands where the owners sell out to developers to cash in on higher land prices for
residential use. Even UDWRe’s and WCWCD’s own assessments indicate at least 100,000
AFY from this watershed. At reasonable rates of water demand, this could supply a
population of more than 500,000. At rates for responsible desert inhabitants, it could
probably sustain 1 million people.

9508-4
Continued
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9508-5

4. Further, BOR should have conducted their own evaluation of population projections. Is it
really likely that, having raised water use rates, impact fees, and property taxes to pay for $2
billion or more in construction costs for the LPP, that so many people will still want to live in
Washington County? Hard to imagine. Even projections from the Kem C. Gardner Institute
are showing decreasing growth rates by 2065 (about 1.6% per year, much lower than the
DEIS claims are necessary to pay for the LPP), and that doesn’t take into account effects that
doubling or tripling water use rates might have on depressing population growth.

9508-8 Colorado River Compact(s)

9508-9 Cumulative Impacts

9508-6

9508-7

7. Assessing the seniority of the LPP water rights should have acknowledged much more senior
water rights, including those held by the Central Utah Project and native American tribes.
8. BOR blithely accepted Utah’s assurance that they’re “working on” getting approval to
transfer water from the Upper Colorado River Basin to the Lower Colorado River Basin, a
transfer expressly prohibited by the Colorado River Compact (CRC). To do so will require
approval from the other six CRC states AND the US Congress. That will not be trivial in the
coming years of increasing water scarcity and BOR is wrong to trivialize it.

9508-8

9. If built, the LPP will foist an extremely burdensome debt on the state of Utah and, by
extension, Washington County residents. Where is the analysis of how this might affect lowand moderate-income families? And this is especially pertinent since there will likely be no
water to move in the LPP.
10. Perhaps this is also news to BOR, but there have been extensive wildfires this year that
incinerated large areas of habitat for the Mojave desert tortoise in the Red Cliffs Desert
Reserve near St. George. The Mojave desert tortoise is listed under the Endangered Species
Comments on Lake Powell Pipeline DEIS
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9508-6 Colorado River Compact(s)

9508-7 Socioeconomics

5. BOR has blindly accepted proponents’ insistence on a requirement in the DEIS for a “second
source” of water to improve “reliability,” despite all of the experts on Colorado River flows
finding us in a megadrought that will likely decrease Colorado River flows by as much as
30% in the coming years as humans fail to come to grips with climate change and global
warming. Perhaps BOR and its Republican political appointee senior officials don’t “believe”
in climate change. Then the news would be that their beliefs are irrelevant. It’s happening,
and there are zero reputable climate scientists who believe it is not due to human-generated
carbon dioxide.
6. BOR also failed to evaluate the seniority of the water right being touted for the LPP. Where
is the analysis to substantiate that the LPP water right is senior enough to ensure that 86,249
acre-feet per year (AFY) can be legally withdrawn for the LPP? Instead of a straightforward
analysis of water rights and predicted flows, BOR gives us an analysis of how withdrawing
water for the LPP will affect levels in Lake Powell. While this is a valid concern if Lake
Powell approaches the minimum levels capable of generating hydropower, it is really the
opposite of what should have been presented, to wit: is there expected water in Lake Powell
to be withdrawn for the LPP, and does the LPP water right have seniority to legally withdraw
it?

9508-4 cont'd Alternatives
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Act, but there was no mention of the need to evaluate the cumulative impacts of destroying
yet more habitat for this species with 140 miles of ground disturbance on top of all of the
other disturbance by construction activities.
11. And what are the possible costs of purging the many and varied water systems that connect to
the LPP when it brings quagga mussels to Washington County?
BOR needs to be more serious about analyzing the real impacts of the LPP, rather than
simply accepting the pablum offered by UBWR and UDWRe. It’s clear that Utah officials are
willing to make any statements they feel will help guarantee them dibs on water from the
Colorado River. “We have a right to that water and, by God, we’re going to do whatever it takes
to get it.” This, regardless of other users, other needs, environmental impacts, cost, legal
obligations already agreed to with other states, and, well, any other consideration. It feels like
many of these folks never escaped the 19th century when they emigrated from elsewhere to carve
out an existence from lands occupied by native peoples. Same chutzpah. Same blind adherence
to Manifest Destiny.
BOR owes it to the American public, now and for future generations, to cut through the
deceit and half-truths to determine a factual analysis of the impacts expected from projects. In
this case, BOR has been lazy, perhaps politically motivated, and failed to do so. Their
conclusions have been arbitrary and capricious. Notwithstanding a presidential inauguration
scheduled for January 21, BOR needs to start over.
Sincerely,

Comments on Lake Powell Pipeline DEIS
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From:
Sent:
To:
Subject:
Attachments:

Beth Van Vurst <Beth@vanvurst-law.com>
Tuesday, September 8, 2020 8:24 PM
LPP, BOR-sha-PRO
[EXTERNAL] Southwestern Water Conservation District's
Comments on the Lake Powell Pipeline DEIS
SWCD Comments on Lake Powell Pipeline DEIS_9_8_2020.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To Whom It May Concern:
Attached please find the Southwestern Water Conservation District's comments on the Lake
Powell Pipeline draft Environmental Impact Statement. Please let me know if you have any
difficulty opening the attached document.
Sincerely,
Beth Van Vurst
Van Vurst Law, LLC
Phone: (720) 664-6442
Fax: (720) 749-1364
E-mail: beth@vanvurst-law.com
CONFIDENTIALITY NOTICE: This e-mail transmission, and any documents, files, or previous e-mail
messages attached to it, may contain confidential information, some or all of which may be legally
privileged. If you are not the intended recipient or a person responsible for delivering it to the intended
recipient, please be advised that any disclosure, copying, distribution, or use of any of the information
contained in or attached to this e-mail transmission is prohibited. If you have received this e-mail
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September 8, 2020
SENT VIA EMAIL
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Email: lpp@usbr.gov
Re:

Southwestern Water Conservation District’s Comments on the Lake Powell Pipeline
Project Draft Environmental Impact Statement

Dear Bureau of Reclamation’s Lake Powell Pipeline NEPA Team:
I am writing on behalf of my client, the Southwestern Water Conservation District, and with regard
to the Lake Powell Pipeline Project Draft Environmental Impact Statement (“DEIS”).
The Southwestern Water Conservation District (sometimes also referred to as “SWCD”) is a
political subdivision of the state of Colorado that, as its name suggests, is located in the
southwestern corner of the State. SWCD’s boundaries encompass all or part of nine Colorado
counties situated within the Colorado River Basin. 1 SWCD was established by the Colorado
General Assembly in 1941 to protect, conserve, use and develop the water resources of the San
Juan and Dolores River Basins as well as to safeguard all waters to which the state of Colorado is
equitably entitled. 2 SWCD and its constituents hold rights to divert water derived from the Upper
Basin of the Colorado River System. Please note that, while SWCD is a political subdivision of
the State that is statutorily charged with assisting in the protection of Colorado’s entitlements, the
comments on the DEIS that follow are being provided on behalf of SWCD only. These comments
are not intended to, nor do they, reflect the position of the state of Colorado.
The Utah Board of Water Resources proposes to construct and operate the Lake Powell Pipeline
Project (“LPP”) that, as we understand it, would divert over 86,000 acre-feet annually from an
intake located in Lake Powell and then deliver that water to Washington County in southwest Utah
for municipal use. The waters of Lake Powell are derived from the Upper Basin of the Colorado
River System and will, under the proposed project, be used within the Lower Basin of the Colorado
River System. The Colorado River Compact and the Upper Colorado River Basin Compact, as
well as other components of what is commonly referred to as the “Law of the River,” guide the

The following Colorado counties are located within SWCD’s boundaries: all of Archuleta, Dolores, La Plata,
Montezuma, San Juan and San Miguel counties as well as parts of Hinsdale, Mineral and Montrose counties.
2
Colo. Rev. Stat. §37-47-101 through -151.
1

Van Vurst Law, LLC | 822 South Race Street, Denver Colorado 80209
P: 720.664.6442 | F:720.749.1364 | beth@vanvurst-law.com
www.vanvurst-law.com
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apportionment, use and management of Colorado River System waters, including those the Utah
Board of Water Resources seeks to divert through the LPP.
SWCD supports the right of each Upper Division State, including Utah, to develop their respective
entitlement to Colorado River System waters, as apportioned under the Colorado River Compact
and the Upper Colorado River Basin Compact. However, the LPP raises several relatively unique
issues because, among other things, it involves the potential transfer of Upper Basin water to the
Lower Basin and the proposed point of diversion is located within the confines of Lake Powell.
For example, but not by way of limitation, the 1922 Colorado River Compact prohibits the use of
water allocated to the Upper Basin within the Lower Basin, even if that use occurs within the same
state. The DEIS recognizes but does not address this issue by stating, on page 6, that “[s]coping
comments from some states question whether Upper Basin water can be put to use in the Lower
Basin but still within the boundaries of the Upper Basin state. The Project Proponent is addressing
this question with the Colorado River Basin States.”

9509-1

9509-3 Project Description

9509-4 Water Supply

9509-5 Colorado River Compact(s)

The DEIS should discuss this issue in further detail as its outcome could impact water users. The
DEIS should also recognize that this issue must be resolved through agreement of the Colorado
River Basin States prior to the LPP moving forward. The Navajo-Gallup Project also involves the
use of Upper Basin water within the Lower Basin and, as such, SWCD believes the Navajo-Gallup
Project may serve as a useful template for the Colorado River Basin States to explore and further
consider.
The LPP raises a number of additional legal and technical issues because the project relies on
diverting water from an intake located within the confines of Lake Powell. The DEIS does not
sufficiently describe, let alone analyze the potential impacts associated with, the proposed
operations of the LPP. For example, additional information needs to be provided regarding the
accounting of any return flows associated with the project. The DEIS should also describe, at least
within a narrow range, the proposed elevation of the pump intake levels. The elevation of the
intake is relevant because it could impact other operations at Lake Powell. More information also
needs to be provided, and analyzed, to demonstrate how LPP diversions will occur on a direct flow
(or run-of-the-river) basis. The DEIS provides that the LPP will operate pursuant to an exchange
contract between the Utah Board of Water Resources and the U.S. Bureau of Reclamation. Yet, a
final proposed version of the exchange contract has not been provided. In order to adequately
assess the proposed operations of the LPP and allow a sufficient opportunity for public comment
on this issue, the DEIS should have included the final proposed version of the exchange contract.
In addition to the issues mentioned above, the DEIS could also be interpreted as mischaracterizing
the state of Utah’s “entitlement” to divert water under the relevant compacts. For example, the
DEIS provides that the “LPP water is already allocated to the state of Utah as part of its
apportionment from the Colorado River Compact of 1922.” 3 The LPP, if approved, will divert
water from the Upper Basin of the Colorado River System. These waters are apportioned pursuant
to the Upper Colorado River Basin Compact, which does not specify the precise amount of acrefeet available to each Upper Division State.

3

DEIS, Executive Summary at p. 1.
2
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SWCD does not, for the reasons described above, believe the DEIS adequately describes or
analyzes important components of the LPP. SWCD appreciates the opportunity to submit these
comments and looks forward to continuing to participate in this process.
Sincerely,

Beth Van Vurst
Counsel for SWCD

3
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From:
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To:
Cc:
Subject:
Attachments:

Beverly Parry <beverlyp@jvwcd.org>
Tuesday, September 8, 2020 6:40 PM
LPP, BOR-sha-PRO
Bart Forsyth
[EXTERNAL] Input on Lake Powell Pipeline Draft Environmental
Impact Statement
USBR LPP EIS.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please see the attached letter providing input from Jordan Valley Water Conservancy District on the
Lake Powell Pipeline Draft Environmental Impact Statement.

Beverly Parry
Executive Assistant
Jordan Valley Water Conservancy District
801-565-4300
www.jvwcd.org
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JORDAN VALLEY WATER
CONS E RVANCY DI STR I CT

Delivering Quality Every Day

82 15So uth 1300West • WestJord an, UT 84088 • Ph :801 .565 .4300 • www.jvwcd.org

Barton A. Forsyth, General Manager/CEO
Alan E. Packard, Assis tant General Manager, Chief Engineer
Shazelle Terry, Assistant General Manage r, Operations
Matthew D. Olsen, Assistant General Manager, Communications/Technology

September 8, 2020

Board of Trustees
Corey L. Rushton, Chair
Greg R. Christensen
A. Reed Gibby
Karen D. Lang
Sherrie L. Ohrn
Dawn R. Ramsey
Lyle C. Summers
John H. Taylor
Barbara L. Townsend

Mr. Rick Baxter, Program Manager
Interior Region 7 - Upper Colorado Basin
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo , UT 84606
Subject:

Lake Powell Pipeline Draft Environmental Impact Statement

Dear Mr. Baxter,
Jordan Valley Water Conservancy District (JVWCD) is a regional supplier of drinking
water to much of Salt Lake County, providing wholesale water service to 17 Member
Agencies and retail service to nearly 8,600 connections. In total , JVWCD provides water
to a combined population of over 750 ,000 persons . Due to the nature of developing a long
term sustainable water supply to meet rapid growth projections , JVWCD, like other
regional drinking water suppliers, maintains a planning horizon of up to 50 years. This is
essential as water supply projects often take decades to plan, permit and construct.
Within its service area , JVWCD has determined that considerable water conservation
savings, as well as additional water supplies , will be needed to meet the demands of the
explosive growth projected by 2070 . As such , JVWCD has been watching with interest
the ongoing work related to the Lake Powell Pipeline (LPP), which is planned to develop
a small portion of Utah 's important allocation of Colorado River water for rapidly growing
communities in Washington County.
JVWCD has reviewed the draft LPP Environmental Impact Statement, and offers the
following comments :
1.
While JVWCD has provided a leadership role in water conservation
statewide and has implemented many innovative and aggressive programs which have
achieved considerable water savings, it has determined that water conservation alone
cannot offset the need for additional water supplies. Based on the draft LPP
Environmental Impact Statement, we understand this is also the case for communities in
Washington County , which collectively are projected to grow by 229% by 2065 .
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2.
JVWCD has worked strategically in developing a diverse water supply
portfolio to meet on-going water supply needs. This is essential as population continues
to grow, and as our communities and economy become more vulnerable to changing
climate conditions and the potential devastating effects of periodic drought. We
understand that Washington County is currently dependent exclusively on the Virgin River
Basin which has reached its full development potential. On this basis, a substantial water
supply from an alternate source will considerably improve water supply reliability and
sustainability in Washington County.
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3.
Finally, while additional water supplies will be needed statewide to provide
for the future growth projected, tremendous water savings can still be accomplished
through implementation of water conservation education, incentives and regulation. We
believe that most importantly, structural change is needed to achieve reliable long term
water conservation savings. This can be done through the regulation of best practices
involving indoor and outdoor water use efficiency as part of all new development in our
communities. These regulations can only be implemented and enforced by jurisdictions
with land use authority.
In conclusion, the region's need for additional water supplies is well documented. Further,
Utah's available allocation of Colorado River water, as provided by the 1922 Colorado
River Compact, is clearly established. As such, JVWCD supports a Record of Decision in
favor of the LPP Southern Alternative to meet the water supply needs of this growing
region of Utah.
Sincerely,

Barton A. Forsyth, P.E.
General Manager/CEO
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From: Blake Berkabile <blake.berkabile@gmail.com>
Sent: Tuesday, September 8, 2020 1:39 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

DON’T DO IT!!!!!!!!!!!!!!!!!!!!!
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From:
Sent:
To:
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Chris Bourke <bourquie@gmail.com>
Tuesday, September 8, 2020 5:45 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft EIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Dear Bureau of Reclamation:
Subject: Comment on the Lake Powell Pipeline Draft EIS
My name is Chris Bourke, and I am a resident of St. George. I am writing to express my
concerns regarding impacts of the proposed Lake Powell Pipeline.
I have the following comments on the draft EIS for the proposed Lake Powell Pipeline (LPP):
I. The Bureau of Reclamation (BOR) introduced an arbitrary new “requirement” that
Washington County needs a “second source” of water (without justification), making this a
critical purpose and need for the LPP, thereby rejecting water conservation alternatives.
A. BOR asserts that a “second source” of water, beyond the Virgin River watershed, is
necessary for water security, rejecting water conservation alternatives, and justifies this based on
forecasts of reduced flows in the Virgin River. This argument is flawed in that BOR does not
analyze similar reductions to Colorado River flows, failing to analyze whether Lake Powell can
reliably provide water for the LPP.
B. This is a problem because:
1. BOR does not explain or justify how large a watershed should be to qualify as “reliable,”
or when a community needs a “second source” (in reality, the Virgin and Colorado Rivers are
in the same Colorado River watershed, resulting in just a “single source” of water).
2. The “second source” of water for the LPP is the already over-allocated Colorado River,
where flows are declining and expected to further decline due to the impacts of climate
change.
3. BOR indicates that Washington County’s water supplies are not secure, even though it is
currently supplied by dozens of wells, surface diversions, water retailers, and surface and
underground reservoirs within the 2,800 square miles of the Virgin River watershed.
4. The cost for a “second source” is an unreasonable burden to place on Washington County
and Utah, and not necessary if the county would simply lower demand and use local supplies.
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C. I believe BOR must demonstrate that Lake Powell, as a “second source” of water, is reliable
and that the LPP will be a permanent water supply. The BOR’s analysis of the security of the
water supply for the LPP fails to demonstrate that Lake Powell will be a reliable “second source,”
thus not meeting the test for scientific integrity and accuracy of information required by NEPA.
Furthermore, BOR must provide examples of other communities with reasonable GPCD demand
with similarly large watersheds that have a “second source” of water before asserting that
Washington County must have such a “second source.”
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II. BOR arbitrarily dropped consideration of a viable, reasonable water conservation
alternative.
A. BOR declares that every alternative must provide 86,000 AFY of water (from a “second
source” outside the Virgin River watershed), based on their assumptions of 2075 population of
594,660, 240 GPCD, and a “system loss” of 15.4%. These calculations appear to be contrived to
show that conservation is not economically feasible. BOR writes, “The DEIS has been prepared
in response to the Proposed [Lake Powell Pipeline] Project and does not attempt to compel
Washington County residents to modify, change, or curtail their current culture, lifestyle or
social expectations” (DEIS page 15). BOR asserts that meeting a demand of 176 GPCD, as
proposed in the Local Waters Alternative, that relies only on the Virgin River watershed, would
require extensive xeriscaping, including converting existing homes, and 100% conversion of
agricultural water use to M&I use, which is not the case. BOR respects Washington County for
reducing GPCD by 30 percent since 2000, but then assumes that it will take until 2045 to achieve
only modest further reductions (to 240 GPCD) and projects no improvement thereafter.
B. This is a problem because:
1. The county’s excessive water use of 302 gallons per capita per day (GPCD) is more than
twice that of Phoenix and nearly three times that of Tucson. If this 2015 usage were reduced
by just 1% each year, Washington County would eliminate the need for 86,000 acre-feet of
additional water by 2060 (using BOR’s population projections).
2. BOR failed to honestly analyze reliance on water conservation as an alternative (which
was requested by many commenters during scoping). Water conservation alternatives,
implemented incrementally (at lower cost and with greater reliability), would obviate the
need for the LPP altogether. Such water conservation practices have been employed very
successfully in other western regions (such as the Southern Nevada Water Authority).
C. I believe BOR must evaluate reasonable water conservation alternatives to the proposed
pipeline that rely on local sources of water and provide a predictable, stable, less expensive, and
an incrementally implemented method for satisfying water needs. It is not reasonable to reject
water conservation measures simply because they do not provide a “second source” of water (see
comment I. above).

Thank you for your consideration of my comments.
Sincerely,
Chris Bourke
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Lynn Carroll <bradlynnc@comcast.net>
Tuesday, September 8, 2020 7:33 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement
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Dear Bureau of Reclamation:
I am a resident of northern Utah (Ogden) with concerns about the impacts of the Lake Powell
Pipeline on the natural environment as well as the impact of its tremendous cost on the state
budget. I find that the Draft Environmental Impact Statement (DEIS) prepared by the Bureau of
Reclamation (Bureau) doesn’t address these adequately.
It is widely known that the Colorado River was over-allocated in the original Colorado River
Compact. Diversion of water from the river has supported agricultural, municipal, and
industrial uses in seven states but has had catastrophic effects on wildlife, including many fish
and bird species. The failure of Colorado River water to reach its delta at the Sea of Cortez is
unjust. I am appalled that the Bureau has dropped consideration of any conservation
alternative to withdrawing Colorado River water at Lake Powell and piping it to Washington
County. As a birdwatcher, this frustrates and saddens me.
In fact, by making the claim that Washington County “needs” a “second source” of water for
water security, the Bureau appears to be manufacturing a reason not to consider any
conservation alternatives.
In the DEIS, the Bureau cites forecasts of reduced flows in the Virgin River to justify the need for
the Lake Powell Pipeline (LPP). Yes, and the Colorado River is forecast to have 20% less water
by 2050 due to rising temperatures. It’s unlikely that Lake Powell will have enough water for
the pipeline in most years. If the Bureau has reliable, accurate information to the contrary, it
should be included in the DEIS. The Bureau has claimed a need for every alternative to provide
86,000 AFY of water, assuming that the county’s population with be over 594,000 and that
these people will use 240 GPC. A “system loss” of 15.4% was added. I expect that the climate
in the county by 2050-60 will be hot enough to discourage such large population growth. The
Bureau unreasonably refuses to consider that people living in a desert might aggressively
conserve water. Usage of less than 200 GPCD has been achieved elsewhere, and over time it
should be possible for Washington Co. water retailers to achieve the same. The DEIS should
include a water conservation alternative such as the Local Waters Alternative. It would not
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require a risky second source of water. Because it could be implemented incrementally, it
would be less expensive and more predictable than a pipeline. In analyzing this alternative, the
Bureau should recognize that 100% conversion of agricultural water to M&I use would not be
required. Water loss of 15.4% should not be used in the analysis without justification. The DEIS
did not identify all potentially available sources. It must show the total quantity of water
available, including sources other than Washington County Water Conservancy District’s
supply. New technologies may even help to make existing water supplies go further, and this
possibility should be discussed.
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A conservation alternative would not have the environmental impacts of the LPP, which have
been understated in the DEIS by only considering impacts within one mile of the pipeline. This
omits the impact of building the infrastructure needed to support the pipeline. The DEIS also
fails to include the fact that making cement for the LPP would cause considerable greenhouse
gas emissions. The National Environmental Policy Act was intended to help agencies such as
the Bureau to find alternatives that minimize damage to the natural and human environments,
but the Bureau has chosen the most destructive alternative. I am particularly concerned that
areas of Mojave desert tortoise habitat would be impacted. Tortoise habitat in the county has
been lost to wildfire recently, and the species is further threatened by a proposed new
highway. The plan to mitigate the harm to tortoise habitat found in the DEIS doesn’t
adequately protect this threatened species.
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As a resident of northern Utah, I am concerned that the state is already earmarking sales tax for
water development in order to pay for the LPP. Washington County residents are supposed to
repay the state, but it’s unclear whether the entire cost, including financing cost, can and will
be repaid. This means that money badly needed for infrastructure projects and for cleaning
supplies for schools during the pandemic, for example, is tied up in the meantime. The DEIS
should consider whether and how the cost of the LPP can be raised by the water district and
how this will impact residents of the county. Will the addition of this cost to residents negate
the expected population growth, so that the LPP isn’t needed but still must be paid for?
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There are other uncertainties that make paying for a pipeline too risky in my mind. Can quagga
mussels really be prevented from clogging the pipeline and/or reaching the destination
reservoir? Will use of the pipeline lead to lawsuits over
Utah’s right to water from Lake Powell? The LLP’s water right would be junior to other rights
that the Bureau must protect. The pipeline would transfer water from the Upper Basin
reservoir. If transferring to the Virgin River watershed is seen as transferring water to the
Lower Basin without permission, what will happen? Climate change is happening faster in
some places than others, and the Southwest is warming fast. Will the water level in Lake
Powell be too low in some years to allow pumping from it? How often? An analysis of how
much water the pipeline can deliver reliably (with estimated confidence limits) should be
included in the DEIS. It should require that Utah to have the necessary permissions from other
states and Congress before the LPP can be approved.
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In summary, the DEIS for the LPP does not convincingly show need for water from outside the
Virgin River Watershed and makes arbitrary requirements to discount the feasibility of a viable
conservation alternative. The result is that a pipeline alternative has been selected, which is an
expensive, unreliable choice that is unnecessarily destructive to the natural environment.
Thank you for your attention to my comments.
Lynn Carroll
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Good Afternoon,
Please accept the attached letter of opposition with an additional 98 signatures as a community wide
effort to oppose the Lake Powell Pipeline.
Kind Regards,

Brea Chiodini
Owner/Operator

PO Box 29279
Laughlin, NV 89028
(800) 228-9825 or (702)298-1047
Fax (928) 404-6008
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September 8, 2020

Dear Bureau Of Reclamation,

As Arizona and Nevada business owners and residents who depend on the Colorado River to support our
families and communities, we are concerned about the impacts Lake Powell Pipeline will have on our
livelihoods.
The Lake Powell Pipeline is the largest new diversion in the Colorado River Basin. It will pump water
from Lake Powell 140 miles through the desert to Washington County residents in Southern Utah.
Currently, Washington County residents use more water per person than any other county in the US and
more than twice the national average. Utah continues to waste precious Colorado River water as state
leaders have made a meager attempt to conserve just 0.5% per year for the next 40 years. Meanwhile,
communities in both Arizona and Nevada have adopted more aggressive water conservation goals of
2%+ that have been achieved decades ago and continue to this day.
Although Utah has Colorado River water rights allocated to them by the Colorado River Compact, the
Colorado River is already overtaxed, and the system has been in a steady decline for nearly 20 years. By
advancing the Lake Powell Pipeline, Utah’s water officials are ignoring this new reality, known as a
megadrought. Instead, they continue to plan and develop the water from the River as if the flows have
not changed since 1922, when the initial laws governing the Colorado River were written. Sadly, there
are more paper rights issued over the water than there is actual water in the river.
We cannot ignore the fact that the Colorado River can no longer sustain more diversions like the Lake
Powell Pipeline under current conditions. As of today, both Nevada and Arizona have faced mandatory
cuts under the drought contingency plan, each giving up 8,000 and 192,000 acre-ft of water annually
respectively. The current levels of Lake Mead are only 9 ft away from triggering the next level of cuts
under this drought contingency plan –– which would force an additional 21,000 acre-ft to be cut from
Nevada’s supply and 512,000 acre-ft from Arizona.
Why are we rewarding the highest per person water users in the country with even more water when
lower basin states like Nevada and Arizona are already walking away from water under federal drought
contingency plans? Our businesses are already suffering, and so too are our families and our
communities. Advancing the largest new diversion to the Colorado River in the face of such a drastic
decline is bad policy and morally corrupt. If we continue this route we will run out of water before we
have a plan to conserve it, and 40+ million residents will face one of the largest water crises in the
history of our nation.
As businesses owners and residents of communities that depend on the Colorado River, the Lake Powell
Pipeline threatens our vitality. If projects such as the Lake Powell Pipeline continue to deplete our water
resources, then our riverfront homes may not be on the riverfront anymore. Boating safely on the river
may no longer be a recreational amenity to our area. What will happen to our communities and the
vibrant economies they foster when we no longer have the river to drive tourism and other economic
engines? Our businesses and communities will acutely feel the impacts of the Lake Powell Pipeline for
generations to come. We are already struggling to grapple with the new reality on the river and the Lake
Powell Pipeline will further jeopardize our economic future.
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“We have already seen a significant reduction in our water flow and have taken charge to correct and
assist in the problems that the low water levels have to our area where we can. Our river tour business
along with other tour businesses have been significantly impacted by the recent water reductions in
flow. We have all seen what the levels of the river look like in December, will this be our new normal?
We all need to pay attention to what is happening to our river before it is too late.” – Brea Chiodini.
We ask you to stand with us and oppose the Lake Powell Pipeline and protect the future of the Colorado
River and the vibrancy of our community. Join in this effort by submitting comments to the Bureau of
Reclamation against the Lake Powell Pipeline and urge agencies across both Arizona and Nevada to take
the same action. In Nevada, The Southern Nevada Water Authority, the Nevada Department of
Conservation and Natural Resources, the Colorado River Commission of Nevada, and the state’s
Congressional delegation should all submit comments and oppose the Lake Powell Pipeline. In Arizona,
the Arizona Division of Water Resources, Central Arizona Project Board, the Central Arizona Water
District, the Mojave County Water Authority, and the State’s Congressional delegation should also
submit comments and oppose the Lake Powell Pipeline. The residents of these authorities should not
bear the burden of the impacts of this bad project.

Kind Regards,

Brea Chiodini
Owner/Operator

PO Box 29279
Laughlin, NV 89028
(800) 228-9825 or (702)298-1047
Fax (928) 404-6008

lllllll II (tllllll

Jacalyn Rae Mazzeo, President/CEO
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On behalf of the Laughlin Chamber of Commerce Board of Directors,
Fred Doten, Chairman
Brie Tyler, Vice Chairwoman
Sean Hammond, Past Chair
Robert Church, Secretary
Chuck Copeland, CPA Treasur

Nathan Michaels, Owner
Desert Recreation, Inc./River Passage Water Taxis
Rosemary Huppert
6210 S Bison Ave
Fort Mohave, AZ 86426

Cole Unger and Fran Unger,
CRS, GRI, ABR, SRS, SRES, e-PRO, SFR
Associate Broker
Bullhead Laughlin Realty
2765 Highway 95 Bullhead City AZ

Lori Deschene
2139 Joann Ave, Bullhead City, AZ 86442
Gary Paulson
gapaulson350z@gmail.com
Kaitlin and Christopher Fulton,
Fort Mohave city AZ
9284043169

Alvin F. Gray
3300 Needles Hwy apt. 235,
Laughlin Nevada 89029
“As a active kayaker and fisherman. I oppose the diversion of water to Utah. It will change not only the
usage. But effect the waterfowl and other wildlife. That are dependant on the resource for survival. It's
bad enough that the business community is being devastated by the pandemic. This would be a death
blow to the tourist industry. That the area survives on.”
Geoffrey Alschbach
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906 Terrace Dr Bullhead City, AZ 86442

“Please stop our equally shared rights to this precious water resource”
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Irving (Rusty) Romer
rusty.romer@gmail.com
Tina L. Gish and James D. Gish
tinagish@aol.com
Denise Rene’ Atwater-Vallon
1817 Riverside Drive
Bullhead City, Az 86442
“My name is Denise Rene' Atwater-Vallon and I am a resident of Bullhead City for 50 years. I
am in opposition of Washington County, Utah in building a pipeline to take additional acre feet
from the Colorado River to satisfy the water needed for development from the Lake Powell
Pipeline. This county already uses mor than their fair share of water than any other county in the
U.S. Az and Nevada already give up water allocations due to the Mega Drought. If we add the
next 21,00 acre feet to our already 8,000 we will not be able to utilize our river for recreation.
BULLHEAD WILL BECOME A GHOST TOWN AND BLOW AWAY. Most of us knew 20
years ago about this happening in the future and we understand it was part of the covenant that
was decided when the damn system was built. But let us wait until the drought has possibly
subsided before we water grab.”
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Brenda Bennett
2020 Mesquite Ln C305
Laughlin, NV. 89029
“I would like to see Washington County, UT residents show that they care by decreasing their
water usage to at least that of the national average. They probably won't need the pipeline then.
Conservation should be at the top of their list.”
Mary E Hudson
2326 S Dewey Rd
Golden Valley, AZ 86413
928.377.0444

Carol Dreeszen
2000 Ramar Rd Lot#304
Bullhead City, AZ 86442
“The Colorado Compact is clearly outdated!! There is much more industry, more people and
other things to take into consideration before building this pipeline! There is insufficient water at
this time IMO to build this pipeline!! Therefore I am against this project!”
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9514-5 Opinion - Opposed to Proposed Lake Powell Pipeline
Diana Kroll
Bullhead city AZ85442

9514-6 Opinion - Opposed to Proposed Lake Powell Pipeline

Betty Emerich ,
2542 McCormick Blvd,
Bullhead City, Arizona 86429.
John Parresol
3502 Cottage Meadow Way
Laughlin, NV 89029
Sheila And Peter Ryn
2885 Camino del rio Bullhead , AZ 86442
“We cannot ignore the fact that the Colorado River can no longer sustain more diversions. We
lived here for years and want to keep our River as it! We support the Lower Colorado River
Basin by adding our names to a letter of opposition to the Bureau of Reclamation.”

9514-5

Chad cane
1800 clubhouse dr
Bullhead city

Scot Thompson
2887 Camino Del Rio
Bullhead City, AZ
info@pcbrepairservices.com

Kim Thompson
Kthompson@teamworkins.com

Dr. Michael R Proctor and Pamela D Proctor
2771 Camino del Rio Bullhead City, AZ 86442
“Please add our names to object to Utah diverting any of our water. We have lived and loved
being on the river and would hate to see any diversions that would change our wonderful life!
We love the river, boating and the natural wild life that we see everyday! Our businesses will be
at risk if the river were not here!”
Chris and Rhonda McLaughlin
1197 Lause rd.
Bullhead City, AZ. 86442
951-660-6625
George Lee
2550 Monroe Manor Place, Laughlin NV 89029
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9514-7 Opinion - Opposed to Proposed Lake Powell Pipeline
Karli Walsh
Karli Walsh | Director of Operations | Office: 702-227-7223
4175 S. Arville #100 Las Vegas, NV 89103 | 7350 Prairie Falcon Las Vegas, NV 89128
www.PolePositionRaceway.com

Sharon and Marcus Sauer
3461 Sunflower Dr.
Bullhead City, AZ 86429
“Before Washington County considers adding another resource for water for future growth, they
should implement a new and improved water conservation plan. They need to meet or become
lower than the national average in water usage. A county that wastes this much precious
resources, should not be granted more water to be wasted.”
Robert Graham
3454 Mineral Park Dr.
Bullhead City, AZ 86442
Jerry and Corrina Whitaker
1691 Highway 95
Space 41
Bullhead City, AZ 86442

Mike Eldridge
1190 Ramar Road
Apt #60
Bullhead City, AZ 86442

James & Aleta
1233 Riverfront Dr
Bullhead City,AZ

Theresa and David Gamino
3794 Millar Drive
Bullhead City, AZ 86442-8071

Chris and Korey Carlin
Green Valley Grocery
Las Vegas, NV
James & Aleta
1233 Riverfront Dr
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9514-8 Opinion - Opposed to Proposed Lake Powell Pipeline
Bullhead City,AZ
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Maria Portillo
Lupitas Cleaning Services
928-514-8718
Susan Martinolich
Martinolich Real Estate Services
928-704-0657
Ronald Bratel
3830 Desert Marina Dr. Unit 172
Laughlin, NV 89029

Brandi Adams
Bullhead City Realtor and home owner.
1925 E Gemini St Fort Mohave AZ 86426.
“Diverting water away from our area could absolutely devaste our community and everyone that
lives with in it. We rely heavily on the Colorado River for many resources. Do not take our
water!”
Karen Zimmer
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9514-9 Opinion - Opposed to Proposed Lake Powell Pipeline
531 Locust Ct
Bullhead City AZ 86429

9514-10 Opinion - Opposed to Proposed Lake Powell Pipeline

Richard Spotts
Saint George Utah
Carolyn Borg
255 North 2790 East
St George Utah 84790
J Rea
joslyn.rea@gmail.com
“As a Laughlin native, I’d like to sign this petition opposing this project.
The river has given Laughlin lots of business and tourism over the years and has become a vital
asset to business owners here when drawing in clientele.
The river has helped give life to this small town. If the river was to dry out.... there wouldn’t be a
Laughlin to come to. And everyone who works in Laughlin, wouldn’t have a job anymore.”
Elaine Tyler,
St. George, Utah
“
Many of us living in Washington County, Utah are also opposed to the LPP, but it is rapidly
being shoved down our throats so that our little desert community will have enough water to
support the greedy people hell-bent on increasing our population to 500,000 in the next few
decades. Folks around here who have the "power" of running the place are all in cahoots with
each other and there is no end in sight to the construction happening in our county. Op-eds in the
newspaper by "the powers that be" are frequent and scream about the dire need to build the LPP,
or we're all doomed.
This folly is estimated to cost over $2 billion, but the final price tag has never been accurately
determined and it could end up costing even more. Nobody knows how we'll pay for it nor if
there will even be any water available to pump to Washington County after it's built. I'm not
sure if the Washington County citizens will even be allowed to vote to approve or deny the
pipeline; I fear it will just be built because those who run our county want it and we citizens will
spend the next few generations paying for it ... whether or not we ever see a drop of water from
it.
The Washington County Water Conservancy District - an oxymoron because there is little
encouragement of water conservation going on around here - has some powerful and influential
members. Our longtime County Attorney joined the WCWCD a few months ago and his
emphasis is now focused on building the LPP. A longtime St. George City Councilman (24
years involved on the City Planning Commission and the City Council) moved over to the
Washington County Commission in 2016 and guess what - he owns Gil Almquist Landscaping
Company. According to a statement Almquist made to The Spectrum in December 2015 he said
"70 percent of the area's water goes toward outdoor landscaping." Gee, that sounds like a conflict
of interest to me because landscaping requires water and Almquist is a big advocate of the LPP.
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9514-11 Opinion - Opposed to Proposed Lake Powell Pipeline
https://www.thespectrum.com/story/news/2015/12/27/almquist-takes-aim-county-commissionseat/77946934/

9514-12 Opinion - Opposed to Proposed Lake Powell Pipeline

It is a VERY frustrating situation because, as a citizen of Washington County Utah, I feel like
my opinion regarding the LPP is ignored since those running the county want this to happen. I
hope your group, being an entity outside of Washington County, will get the necessary signatures
on your petition and have some impact to stop this folly because your community will be equally
negatively effected if this LPP is built.”

9514-13 Opinion - Opposed to Proposed Lake Powell Pipeline

Sandra Knight
sandihii@frontier.com
Rachel White
1230 E. 100 S.
Salt Lake City, Utah
“Thank you so much for organizing opposition to the proposed St. George pipeline diversion
from the Colorado River. I agree wholeheartedly with everything you say about it. Thank you for
calling Utah out on this terrible proposal.”
Don Nash
2629 South Melbourne Street
Salt Lake City, Utah
84106
“You can add my name to the list being prepared of those opposed to Utah’s foolish attempt to
siphon off water from the Colorado River. The plan is ill-conceived and utterly ridiculous.
Pumping already allocated water from Lake Powell is I believe, illegal. There is that annoying
Colorado River Compact standing in the way of any pipeline. The CRP is in good standing and
needs to be enforced by the Bureau of Reclamation. Utah MUST learn to live within the means
already granted. The water in the Colorado River is not up for grabs. That much was settled long
ago.”
Chris Ward
1655 Kiesel Ave
Ogden, UT
“Washington County does not need more green grass. The Colorado River is already pushed
beyond its limit; we push it further at our peril.”

Charlotte Selb
1641 Balsa Rd
Bullhead City, AZ, 86442
Chance A. Vallon, MS, LAMFT
cvallon67@gmail.com
MHS Senior Counselor
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Group Coordinator/Facilitator
Homeless Liaison
ACT/AP Testing
Shane Lapier
4626 My place road
Needles, CA
Marie Calzada
17130 East Opal Court
Reno, NV 89508
Ed Ippoliti
369 Harbor pl .
Bullhead city ,Az.86442 ,
(928)660-3518
David G. Brownlee
batarista@embarqmail.com
Alec Williams and Heather Kiser
1570 Paseo Grande
#3046
Bullhead City, AZ 86442
Jessica Reed
3389 Ridgeline Ave
Bullhead City, AZ 86429
David Hartman
212 Lee Avenue
Bullhead City, AZ 86429
John Dirk McInturff
3318 Bottom rd. Fallon NV 89406
Fire Crew Captain
Mary Calloway
327 Chestnut St
Needles, CA
Raelynn Donnely
2960 Silver Creek Road
Bullhead City, AZ
Sandy Keller

9514
9514-14 Opinion - Opposed to Proposed Lake Powell Pipeline
4390 S. Calle Argada Dr
Fort Mohave, AZ 86426
Juanita Harvey
1136 Paseo Pescador
Bullhead City, AZ 86442
James and Wendy Gustafson
Captain Jamie;s River Service’s
Owner Operator
4911 Island Place
Topock, AZ 86436

Laura Cross
601 Riverfront Drive
Bullhead City, AZ 86442

Lori Hodges
931 Holly St
Bullhead City, AZ
86442
“I am against the Utah pipeline plan. We are dealing with a serious drought and cannot afford to
lose anymore water to our river, lakes and system.”

Danny and Tammy Mecca
2555 North Ridge Ave
Bullhead, City AZ 86429

Sandra Boon and Gary Boon
4305 South Heather
Fort Mohave, AZ 86442
Sean Kelly and Lisa Hicks
1190 Ramar Road
Bullhead City, AZ 86442
Ty Williams and Hannah Anderson
Rocky River Adventure Center
251 Long Ave
Bullhead City, AZ 86429
Jody and Joseph Grabowski
Vegas 2 U -Director of Operations
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4512 S. 180th Drive
Goodyear, AZ 85338

Julie and Joseph Ashford
Vegas 2 U Owner Operator
4512 S. 180th Drive
Goodyear, AZ 85338
Ken and Karen Sauer
Retired- Former Page, Arizona residents
4512 S. 180th Drive
Goodyear, AZ 85338

9515
9515-1 NEPA Process
From:
Sent:
To:
Subject:

Bridgette Meinhold <bridgettemeinhold@gmail.com>
Tuesday, September 8, 2020 11:54 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9515-2 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To Whom It May Concern,
I have reviewed the Lake Powell Pipeline Draft Environmental Impact Statement and
find it to be inadequate and egregiously flawed. The Bureau of Reclamation (BOR) did
not evaluate reasonable alternatives, did not adequately address public concerns raised
in scoping, and did not include an objective analysis of the environmental and economic
impacts the project will have on the residents of Washington County and the state of
Utah. In the Lake Powell Pipeline (LPP) Draft Environmental Impact
Statement (DEIS), critical data was misinterpreted and is hard to understand. Some
information is completely omitted. The DEIS needs to be corrected and revised with
accurate and unbiased information.
I am a property owner in Washington County and hope to live here full time one day, but
I STRONGLY feel that conservation is the way to go in terms of water resources. We
have a long ways to go in this county to manage our water more efficiently and pay for it
appropriately. Taking water from the Colorado River System is not the best way
forward. Please review the options more thoroughly and consider more sustainable
actions.
thank you
-bridgette meinhold

------------------------Bridgette Meinhold
Artist | bridgettemeinhold.com
Author | Down Deso & Urgent Architecture

Cell: +1 435-640-7558
-------------------------
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From: Brooks Pace <brooks@dammeronvalley.com>
Sent: Tuesday, September 8, 2020 9:26 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] LPP 2020 comment.docx
Attachments: LPP 2020 m edit for comment.docx; ATT00001.txt

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

9516
9516-1 Alternatives
Dear Bureau of Reclamation:
I have been an opponent of the Lake Powell Pipeline since it was first announced in the late
1990’s. Here’s my reasoning:

9516-2 Water Supply

WE DON’T NEED IT: My main concern is the overgrowth that the Lake Powell Pipeline would
enable. Explosive growth in this arid landscape would destroy Washington County by
developing beyond its natural limits. The draft EIS does not fully assess the existing water
resources in Washington County that are adequate to accommodate smart growth. The draft
EIS failed to explore water conservation as a viable option to accommodate smart growth. Why
wouldn’t this be considered given that this is the trend around the West? The BOR must correct
the failure to study water conservation as an alternative to the LPP.

9516-3 Socioeconomics
9516-1

WE DON’T WANT IT: We have enough local water to grow to nearly double our current size.
Imagine Washington County with over 300,000 people. Think about the new and beautifully
rebuilt Bluff Street with double the traffic. Then double that to over 500,000 people; not
doable, in a reasonable sense. Our Parks, tourism, and way of life would be forever changed;
there will be no going back.
The BOR failed to identify all potentially available sources, so BOR must quantify the total
available water supply and include reasonable increases in yield from sources other than
WCWCD’s supply. There are many other sources of water in this county other than what the
WCWCD manages. The draft EIS must be corrected with a correct inventory of water supply in
Washington County. If this were done it would be clear that we don’t need or want the LPP
with its horrendous price tag.

WE CAN’T AFFORD IT: At the Water Districts projected construction cost of $1.2 billion, before
interest, an acre foot would be over $12,000. And who knows what the real cost will end up
being… more not less. At any rate, $12,000 an acre foot is a lot. Unquestionably water rates
and property taxes would go up and probably exorbitantly. The DEIS is deficient because it
doesn’t determine whether the LPP project is financially feasible for the WCWCD. The BOR
doesn’t address the economic impact on residents and businesses, especially low-income
residents in Washington County who will be faced with a quadrupling of water rates, doubling
of impact fees, and property taxes going to WCWCD increasing by more than 50 percent.

The State should be watching their back too, we’re using their bond. BOR does not analyze the
effects of different terms of financing, nor does it take into consideration recent events such as
an economic recession resulting from the 2020 novel coronavirus pandemic. Fiscal priorities on
the state level are bound to change and they may find themselves in a spot with decreased
bonding capacity and a more emergent need than funding the LPP.

9516-2

9516-3

9516

WE CAN’T HAVE IT: The Colorado River from which this water is to be diverted, is essentially
controlled by California. It is entirely possible, after all the County and State have spent so far
on this project ($36,000,000), that California, backed by the Lower Basin States and the
Colorado River Compact, will put a clamper on this project. California is submitting comments
to you with a clear message that they will not stand for the violation of the Colorado River
Compact. The BOR was naïve not to expect this.
Growth must be based on what water resources we have in this county instead of shipping in
quagga mussel infested water via a 144 mile, 2 billion dollar plus pipeline.
I am a developer and my family has lived here for generations. I care about what happens to
this county. Go back to the drawing board and give us some real help and guidance!

Sincerely,
Brooks Pace
brooks@dammeronvalley.com

9517
9517-1 Socioeconomics
From:
Sent:
To:
Subject:

Samuel Roth <bro_roth@hotmail.com>
Wednesday, September 9, 2020 1:51 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Draft EIS for Lake Powell Pipeline Project

9517-2 Cumulative Impacts

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

The Draft Environmental Impact Statement (EIS) prepared by the Bureau of Reclamation dated June
2020 to study the impacts of the proposed Lake Powell Pipeline (LPP) does not appear to sufficiently
address the full socioeconomic effects of the project. This EIS has been cleverly framed as a choice
between two substantially similar pipeline alignments, and while the effects of installing the pipe in the
ground on either the Southern or Highway alignments are well documented, the true impact of the LPP
on the surrounding area is sorely lacking. This is akin to writing an EIS for constructing a dam, and
considering all of the geological and environmental impacts of blasting the rock and pouring the
concrete for the dam structure, but not considering the effect of inundating the basin.

9517-1

In large measure, this EIS justifies the action alternatives (and rejects the no action alternative) based on
supplying a backup water supply for Washington County to increase resiliency. This goal is noble, but the
EIS indicates that without tripling the population of Washington County, there is no ability to pay for the
LPP.
The cumulative, long-term impact of constructing the LPP will be significant growth in Washington
County that would not otherwise be able to occur. By the same token, the LPP would not be funded
without the money that this growth will bring. Fiscally sound approval of this project requires that the
population of Washington County triple by 2070—survey says, big impact! Why are the socioeconomic
impacts of a legislated 300% population increase not thoroughly covered in this EIS? Fix this omission in
the impact analysis.
Samuel Roth
Washington County, Utah
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9518-1 Alternatives
From:
Sent:
To:
Subject:

Cameron Carlson <cameroncarlson@live.com>
Tuesday, September 8, 2020 5:55 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I am writing to you to officially submit my comment on the Lake Powell Pipeline Draft
Environmental Impact Statement. I am a resident, homeowner, and small business owner here in
Washington County Utah, I have lived here my entire adult life and graduated with my Bachelor
of Science from local Dixie State University where I studied Earth Science and IT. Water
resources was among my studies in the earth sciences program, which led to an internship and
continued employment by the Washington County Water Conservancy District (WCWCD)
where I researched conservation efforts and municipal and industrial water usage among
communities across the arid west and desert southwest of the US. While my comment does not
reflect official positions of the WCWCD, my analysis of the research I compiled clearly shows
widespread exceedingly high levels of culinary and secondary water use, a lack of
implementation of water conservation techniques, and an absence of true and serious water
conservation efforts across the county among residents, commercial entities, municipalities and
government entities. Furthermore, among my academic studies, personal experience, and
observations throughout the community, there is seemingly no urgency nor commitment to water
conservation; this has led to continued practices of blatant water waste without appropriate
community education, personal and social responsibility, or consequences for the prevalent water
waste.
I believe the Bureau of Reclamation (BOR) should strongly consider a water conservation
alternative such as the Local Waters Alternative solution proposed by the Western Resource
Advocates that would continue to utilize local sources of water and would provide a predictable,
stable, less expensive, and incrementally implemented method for satisfying water needs.
Additionally, the BOR should expect comparable water use for Washington County to that of
other western and southwestern communities that have applied and achieved serious water
conservation appropriate for our climate and environment.
As an informed and educated local resident, I am stating my opposition to the Lake Powell
Pipeline. The BOR must reconsider a viable, reasonable water conservation alternative. There is
significant water saving and conservation potential across the county, yet there is a clear lack of

9518-1

9518

serious commitment to conservation efforts appropriate for our dry, desert climate among local
municipalities and the WCWCD.
Sincerely,
Cameron D Carlson
Resident - Washington, UT
cameroncarlson@live.com

9518-1
Continued

9518-1 cont'd Alternatives

9519
9519-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Carol Golichnik <carol@cgnpsolutions.com>
Tuesday, September 8, 2020 1:47 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
One of the many problems with the EIS is that it does not deal with future availability of water to
travel through the proposed pipeline. If we are going to pay the enormous price to build a
pipeline, shouldn't we know that there will be water available?
Utah has already allocated water rights to more than 100% of the physical
water within its Colorado River watershed, meaning senior (older) rights will likely
prevent use of the LPP water right during current and future droughts.
You have left any and all determinations of water availability and water rights within
Utah up to the state.
Why this is a problem:
Water rights have a priority date, and a senior water right has an earlier date of water
use; later dates of use constitute a more junior right.
 The LPP water right is junior in priority to the Northern Ute Tribe, Navajo and other
tribal rights, other federal reserved water rights not yet determined, water rights
established before 1958, the Central Utah Project’s Bonneville Unit (as well as the
Lower Basin states and Mexico).
 The water right being used to supply the LPP doesn’t have high enough priority
status to guarantee the water will be available over the long term.
 As water supplies decline the competition for physical water will increase and result
in litigation and uncertainty for junior water rights holders such as the LPP because
their junior rights may not entitle them to use the water. This, combined with the
uncertainty of future water in the Colorado River due to climate change, makes
relying on water rights from Lake Powell very risky.
 You owe it to the other states in the Colorado River Compact to ensure that Utah is
not over allocating its physical water and making it even more difficult for Utah to
meet its Compact obligation to supply water to the Lower Basin.
You must require Utah to provide evidence that, after the LPP is in use, adequate water
will still be available to the Lower Basin in compliance with the Colorado River Compact.
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You cannot ignore that the Northern Ute Tribe has senior water rights over the LPP—
unlike the states. BOR has had a critical role in protecting Native American water rights
in the Colorado River; these rights are senior to any Utah right and BOR must protect
them but, by approving the LPP, they would be undermining tribal rights.
Building the pipeline will only cause lawsuits galore over the rights to the water.
Conservation here in Southern Utah makes much more sense and we won't increase
our public debt here in Utah by $2 billion dollars!

Carol Golichnik
CG Nonprofit Solutions
435.632.2096
carol@cgnpsolutions.com
www.cgnpsolutions.com

9519-2 Native American Concerns

9520
9520-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Catie Blaine <catie@slcmentalhealth.com>
Tuesday, September 8, 2020 5:01 PM
LPP, BOR-sha-PRO
[EXTERNAL] Against the LPP

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

If Washington County has an abundance of water, why are we advancing this costly and
destructive project?

Catie Blaine
Resident of SLC, UT

9520-1
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9521-1 Water Supply
From:
Sent:
To:
Subject:

Douglas Dewitz <cddewitz@gmail.com>
Tuesday, September 8, 2020 3:08 PM
LPP, BOR-sha-PRO
[EXTERNAL] Alternative energy and agricultural use of water

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

As Brian Richter pointed out in his 2014 publication "Chasing Water"; though U..S. water
withdrawals peaked in 1980 and have remained constant due to improved water efficiencies in
electricity production and irrigated agriculture, the two largest categories of water use in the
United States; their remains more efficiencies that may be realized in these two uses.
Currently vast amounts of water are being utilized to extract fossil fuels by methods such as
fracking which may use one half million gallons of water during an initial frack of one drilled
well and untold amounts of water to produce the sands required for this injection extraction
technologies. These produced waters are commonly reinjected below usable aquifers as unfit for
human use and consumption and are referred to as "dead water", never to be used again in the
natural water cycle useful for human needs.
The upsurge in renewable energy source development, primarily solar and wind production,
and financial interests in these sources of energy demand a look at the extractive use of water
which could be better used for human needs and costly water transportation projects such as the
Lake Powell Pipeline.
Agriculture use of water in Utah consumes 80% of resource allocation. One commonly noted
ramification of sales of hay cubes to the middle east and China is that we are exporting our water
out of country. Articles in Arizona publications have noted the increase in foreign owned
companies purchasing ranches and water rights in order to facilitate this use of water for little
economic benefit to the United States of America.
Though farming of water intensive crops such as alfalfa and cotton has long been a staple of the
South West; just transporting water to satisfy old needs and ways of life have little value in
sustainable growth.
Agriculture and energy production modification and planning must take priority over the
interests of growth for growth's sake and use of water with little job creation. Modification in
agriculture such as vertical farming and high value green house production must be examined
before larger pipelines in our desert south west. Farming should consider the number of living
wage jobs that can be produced.
Douglas Dewitz
Kanab, Utah

9521-1

9522
9522-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Cc:
Subject:

Chuck Gillette <CGillette@ivins.com>
Tuesday, September 8, 2020 6:14 PM
LPP, BOR-sha-PRO
Tom Jorgensen; Dale Coulam; 'Chris Hart (chrisghart@gmail.com)'
[EXTERNAL] Comment on the Lake Powell Pipeline DEIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
As a Public Works Director and City Engineer for Ivins City, I am aware of the need to acquire water
sources for future growth in Washington County, Utah. I am also very aware of the need to encourage
water conservation as I have been preparing the water conservation plans for our City. Ivins City has
even recently been recognized with awards for its aggressive water conservation efforts.
After reviewing the Lake Powell Pipeline Draft Environmental Impact Statement (DEIS) I am further
convinced that the Lake Powell Pipeline is needed to meet the water demands of Washington County to
the year 2060 and that water conservation alone will not be enough to meet those demands. Even if
water conservation could provide the additional supplies needed to meet the anticipated growth, since
we expect even more growth will continue after 2060, the pipeline becomes an obviously needed
project. Also I support the project as a way reduce the risk to the community of water shortages by
diversifying the portfolio of water sources. I did not find any problems with the DEIS analysis and
conclusions.
I am writing this email in support of the findings of the DEIS and selection of the Southern Alignment as
the preferred alternative. I urge the Bureau of Reclamation to complete the EIS and issue a Record of
Decision for this alternative.
Sincerely,
Charles R. Gillette, P.E.
Ivins City Public Works Director & City Engineer

CONFIDENTIAL: The information contained in this email, and any attachments, is confidential and/or private or may be covered by
the Electronic Communications Act, 18 U.C.S. 2510-2521. If you are not the intended recipient or agent thereof, you are hereby
notified you have received this document in error and you are legally prohibited from retaining, using, copying, distributing or
otherwise disclose this information. Please reply to the sender that you have received this communication in error and immediately
delete the document. Thank you.
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From:
Sent:
To:
Subject:
Attachments:

Chris Hart <chrisghart@gmail.com>
Tuesday, September 8, 2020 5:47 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline comment on draft EIS
CCF09082020.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To whom it may concern,
Attached are my comments on the draft EIS for the Lake Powell Pipeline. Thank you for your
consideration.
Mayor Chris Hart

9524
9524-1 Opinion - For Proposed Lake Powell Pipeline
September 7, 2020

Dear Mr. Baxter and Bureau of Reclamation Staff,
As Mayor of Ivins City that is wholly dependent on the regional water supply provided by the
Washington County Water Conservancy District am supportive of the Lake Powell Pipeline (LPP)
as the best solution to our future water needs. All other options leave us solely reliant on the
Virgin River Basin that has been nearly fully developed already and as a small desert tributary to
the Colorado River it is even more vulnerable to a localized or regional draught than is the much
larger and widespread Colorado.
The LPP is the only plan that provides a redundant water supply to Southwest Utah. Using
water that already belongs to the State of Utah under the nearly hundred year old Colorado
River Compact the LPP helps fulfill the intent of those representing the State in those
negotiations who recognized that Utah would grow and need that water over time. The time
has come.
Within ten years the current water supply to Washington County will be exhausted. Even as we
progress in our conservation efforts there is simply not enough water available to satisfy future
demand under any circumstances. Studying the Western Resource Advocates alternate plan
their projected supply from agricultural conversions and conservation simply aren't accurate.
So we in Washington County face an unnecessary and avoidable water crisis at some point in
the future without the LPP. Such a crisis would bring the County's usually vibrant economy to a
halt and discourage future growth and investment. That is acceptable to some but it is certainly
not the best option for the majority of the residents of my community or our County.
Those who claim it is too expensive fail to acknowledge that developing other potential sources
would be even more expensive and ignore the fact that the Utah State Legislature's own study
confirms Washington County's ability to repay their loan. Extensive resources have already
been expended in studies and on the EIS currently before the Bureau of Reclamation all of
which confirm the viability of the LPP. There has been much expressed in the way of opinion
and innumerable falsehoods and myths written and spoken in public forums but the real facts
bear out both the need for and the viability of the LPP.

Chris Hart, Ivins City Mayor
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9525-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Cindy Rothfeder <cindy.rothfeder@gmail.com>
Wednesday, September 9, 2020 12:37 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
It has come to my attention that the Draft Environmental Impact Statement for the proposed
Lake Powell Pipeline is inadequate at best. It should be corrected and revised with accurate and
unbiased information. A project of this magnitude, scope, and expense that will impact such a
large geographic area should be carefully considered from all angles. If it is a feasible and good
idea, as its’ proponents claim, then they should be willing to allow a full and complete
accounting of the realistic foreseeable environmental impacts. Please consider the importance of
correct interpretation of critical data and inclusion of accurate and unbiased pertinent information
in upcoming decisions.
Thank you for your consideration of my concerns.
Cindy Rothfeder
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9526-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Candy Hansen-K <cjhansen@psi.edu>
Tuesday, September 8, 2020 7:09 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
You have an enormous responsibility in your oversight of southwestern US water
management. I therefore do not understand why the concerns in the documentation on the
effects of climate change are not being heeded. Linked on your EIS website, and identified as
an LPP-motivated study, https://water.utah.gov/wp-content/uploads/LPP-Reports/20160430-19Climate-Change-Study-Report_FINAL.pdf, has rather dire predictions for the future water
availability from Lake Powell.
To quote the concluding paragraph of this document: "In conclusion, Colorado River Basin
studies project inflow to Lake Powell is likely to decline in the future resulting from climate
change. Streamflow in the Virgin River is likely to decline during the summer months. Reduced
inflow to Lake Powell could have detrimental effects on storage levels if stringent shortage and
demand management strategies are not implemented. It is unknown at this time what impacts
such management strategies might have on the State of Utah or the LPP Project."
Why then does the EIS actually contain no alternatives to building the LPP? If Utahns go into
substantial public debt to acquire this water source, what funding will be available after the LPP
is built to invest in what will turn out to be a necessary alternative?
You must investigate reasonable alternatives before embarking on this costly endeavor that has a
risk of no return.
Thank you,
Candice Hansen
Ivins, UT
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9527-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Zachary Clement <clementzach@icloud.com>
Tuesday, September 8, 2020 7:38 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I’m a resident of Provo, Utah, and I wanted to voice my opposition to the Lake Powell Pipeline to St
George. St George is capable of reducing its water consumption by reducing water used for unnecessary
activities. The Bureau of Reclamation should consider conservation efforts before building an expensive
and environmentally damaging pipeline.
Best,
Zach Clement
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From:
Sent:
To:
Subject:
Attachments:

Colby Pellegrino <Colby.Pellegrino@snwa.com>
Tuesday, September 8, 2020 7:14 PM
LPP, BOR-sha-PRO
[EXTERNAL] SNWA/CRC Comments on Lake Powell Pipeline Project
Draft EIS Statement
gmm3@lvvwd.com_20200908_154937.pdf

Importance:

High

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Sent on behalf of the Southern Nevada Water Authority and Colorado River Commission of Nevada

Colby N. Pellegrino
Deputy General Manager, Resources
Southern Nevada Water Authority
702.822.3378
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STATE OF NEVADA

COLORADO RIVER COMMISSION
OF NEVADA

SOUTIIERN NEVADA
WATER AUTHORITY

September 8, 2020
Via E-Mail (lpp@usbr.gov)
Copy to follow via US Mail
Mr. Rick Baxter, Project Manager
Bureau of Reclamation
302 East Lakeview Parkway
Provo, UT 84606
Re:

Comments on the Lake Powell Pipeline Project Draft Environmental Impact
Statement/Draft Resource Management Plan Amendment; Coconino and Mohave
Counties, Arizona and Washington and Kane Counties, Utah

Dear Mr. Baxter:
The Colorado River Commission of Nevada (CRC) and the Southern Nevada Water Authority
(SNWA) submit the following comments in response to the Bureau of Reclamation's
(Reclamation) and Bureau of Land Management's (BLM) notice of availability of the Lake Powell
Pipeline Project (LPP or Project) Draft Environmental Impact Statement (DEIS) and Draft
Resource Management Plan Amendment (Draft RMP A) announced in the Federal Register on
June 8, 2020 (FR Doc. 2020-12382, Vol. 85, No. 110, pp. 35108-35109). Collectively, our
agencies are responsible for securing, protecting, treating, and delivering Nevada's entitlement of
Colorado River water and managing hydropower generated from Colorado River reservoirs. Over
2 million people in Southern Nevada currently benefit from a secure Colorado River water supply.
CRC and SNWA previously submitted joint scoping comments to Reclamation identifying
significant issues to be addressed in the EIS.
SNWA and CRC submitted the attached letter along with five of the other Colorado River Basin
States to Secretary of the Department of Interior on September 8, 2020 ("Six States Letter"). The
LPP DEIS states that Utah is addressing certain operational and legal questions with the other
Basin States. However, as is made clear by the Six States Letter, those issues remain unresolved.
The comments below and in the attached table supplement the Six States Letter and highlight
primary areas of concern with the DEIS.
1. The DEIS lmpermissibly Ignores Effects on the Virgin River.

The DEIS acknowledges that the Project will result in increased return flows to the Virgin River
but fails to analyze the water quality and other effects of those increased flows. No evidence is
Southern Nevada Water Authority
1001 S. Valley View Blvd., Las Vegas, Nevada 89153

Colorado River Commission ofNevada
555 E. Washington Ave., Suite 3100, Las Vegas, Nevada 89101

Mr. Rick Baxter
Bureau of Reclamation
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September 8, 2020
Page 2

9528-1 Water Resources

provided to support the brief conclusory statements that the Project would not affect water quality
on the Virgin River or impact species' habitats. Impacts which failed to be analyzed in the DEIS
include increased mobilization of contaminants, increased algal growth and the potential for
harmful algal blooms, transport of aquatic invasive species, and impacts on sensitive and listed
fish species. These effects may be harmful to downstream water users including the agricultural
water uses on the Virgin River in the State of Nevada. Furthermore, the increased risk of harmful
algal blooms on the Overton Arm of Lake Mead poses risks to municipal water users taking water
from Lake Mead including SNWA. The effects will be exacerbated as temperatures increase and
reservoir levels decline.

9528-2 Water Supply

A hydrologic monitoring program must be developed and included as a requirement of the Project
in order to monitor the changes in Virgin River water quality associated with the project. This
monitoring program must include collection of baseline data, as well as water quality sampling
locations to demonstrate that waste water returns and reuse are not adversely affecting Virgin River
water quality. This monitoring program, including identification of monitoring locations, needs
to be provided for public review prior to making a decision regarding the Project.
Similarly, the Virgin River Daily Simulation Model assumptions and input data were not provided
as part of the DEIS documentation, therefore an evaluation could not be completed to reconcile
how the importation of more than 80,000 acre-feet per year (afy) of Colorado River water will not
yield increased discharge to the Virgin River while purported conservation during the same period
is projected to increase by up to 20 percent. Upon corresponding with Utah, some of these files
were eventually shared with SNWA on August 25th, providing insufficient time for our own
hydrology and water quality experts to examine this analysis and provide meaningful comments.
2. The Water Needs Assessment Does Not Provide Sufficient Justification for the Lake
Powell Pipeline Project.
The water needs assessment presented in Appendix B - and the supporting documentation
prepared for the Federal Energy Regulatory Commission, including Attachment C, Water Needs
Assessment- does not provide sufficient documentation or rationale for the Project. For instance,
there is no clear basis for the decision to apply the projected gallons per capita per day (GPCD),
rather than a more progressive GPCD policy. There is no consideration of the effects of population
density on GPCD. Additionally, what the Utah Board of Water Resources characterized as
extreme conservation efforts and not practicable, such as converting or installing more efficient
landscapes and creating incentive programs for water conservation, are actually commonly applied
in an efficient and effective manner in many other communities.
The water needs assessment also does not rely on the best available information. Instead, it partly
relies on an outdated 2011 Utah Division of Water Resources analysis of potential agricultural
land conversion, which shows a significantly lower volume of conserved water from agricultural
to municipal and industrial water transfers (10,080 acre-feet [af]). More recent and reliable data
suggests a higher volume, almost double the amount indicated in the 2011 analysis (see Olds
2018). Another example is the DEIS does not identify a range of water needs reflective of different
potential GPCD scenarios. It uses a single, specific quantity even though a range of water needs
would better reflect future uncertainties.

9528-2

Mr. Rick Baxter
Bureau of Reclamation
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The assumptions used in the water needs assessment are equally questionable. For example, the
analysis simultaneously includes an assumption that a 15-year reserve buffer is needed with the
assumption that climate change reduces water supply. This ends up overestimating the resulting
water need. Accordingly, a 15-year reserve planning buffer results in a projected water demand
for 2075 being used as a criteria to determine water needed in 2060. This assumption dramatically
increases the demand in 2060 by more than 42,000 af or 30 percent. The DEIS lacks the underlying
documentation for the rationale and need for including this reserve buffer requirement in the
analysis.

9528-2
Continued

9528-3 Purpose and Need

9528-4 Water Supply

A more detailed examination of Washington County's water needs assessment should be
conducted by Reclamation to support the DEIS/Draft RMP A and to more clearly demonstrate if
the best available information is used and if the assumptions are reasonable.

3. The DEIS Definition of the Purpose and Need is Impermissibly Narrow and the
Agencies Failed to Consider Reasonable Alternatives.
The Project Proponent's purpose for the LPP is to deliver a reliable annual water yield of
approximately 86,000 afy to meet the demands of a growing population in Washington County.
The purpose and need of the Federal agencies is necessarily broader and requires consideration of
the statutory authority and mandates under which each agency is tasked with its decision. For
example, Reclamation must decide whether to enter into a LPP water exchange contract with the
Utah Board of Water Resources and whether to issue an easement for the intake and pumping plant
at Lake Powell. Yet the DEIS does not disclose (beyond citing the statutory authority for each
agencies' jurisdiction) the constraints or factors which the agencies must consider in making their
decisions under the Federal Land Policy and Management Act, Reclamation Act, Colorado River
Storage Project Act, National Park Service Organic Act, and other statutes and regulations that
necessarily guide the agencies' decisions. The DEIS does not describe the Federal agencies'
purposes and needs at all. Instead, the Project need is defined solely by Washington County's goal
to develop the full 86,000 afy of water supply.

9528-3

This impermissibly narrow statement of purpose and need conveniently eliminates consideration
of other reasonable and partial alternatives. Requiring each alternative to fulfill the entire 86,000
afy of water supply articulated in the purpose essentially forecloses consideration of any alternative
other than the preferred one of the Project Proponent. Further, even if 86,000 afy were truly needed,
there is no consideration of whether a combination of alternatives could potentially meet that need.

4. The Exchange Contract Needs to be Included for Review.
A significant part of the Federal action is the approval of the exchange contract. While some
versions of this contract have been released, it is difficult to evaluate the impacts it may or may
not have on other Colorado River water users in relation to the numerous compacts, federal laws,
court decisions and decrees, contracts, and regulatmy guidelines collectively known as the "Law
of the River" without disclosing the most recent version of the contract. This contract should have
been made available for public review and comment with the DEIS.

9528-2 cont'd Water Supply
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Mr. Rick Baxter
Bureau of Reclamation

September 8, 2020
Page 4·

Thank you for the opportunity to provide comments on the LPP DEIS/Draft RMP A. If you have
any questions, please contact Colby Pellegrino at (702) 822-3378.

Sincerely,

Sara A. Price, Esq.
Senior Assistant Director
Colorado River Commission of Nevada

Attachments
Reference:
Olds, 2018

Colby N. Pellegrino
Deputy General Manager, Resources
Southern Nevada Water Authority
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Lake Powell Pipeline Draft EIS Review Comments
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9528-5

9528-6 Climate Change - Hydrology

The Title of the document needs to be revised - it should be the Lake Powell Pipeline
Project Draft
9528-6
Environmental Impact Statement and Draft Arizona Strip Field Office Resource Management Plan
Amendment. RMP Amendments can be combined with an EIS document but, are separately noted in the
document title.

9528-7 Purpose and Need

1

cover

The climate change scenario listed in the table contains a reference to an undisclosed Reclamation 2014
analysis that should be made available to the public. It appears that climate change analysis relies on the
same 112 projections used in the Colorado River Basin Water Supply and Demand Study Final Study Report,
however, results from that study show that natural flows at Virgin River at Littlefield, AZ subbasin projects a
modest increase in streamflow by 2060, rather than a decline (See Colorado River Basin Water Supply &
Demand Study, Technical Report B, Figure B-48, p. B-69). This suggests the statement of need is not certain,
9528-7
given the uncertainty in future streamflow in the Virgin River. More information is needed to ascertain why
the Lake Powell Pipeline climate change analysis results project a decline in Virgin River streamflow,
whereas the data it purported to rely on projects an increase in the subbasin.
2

3
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DEIS

DEIS

DEIS

8

8-9

8-9

1.2

Table 1.2-1

Please also add the assumed GPCD (or range) used in the calculation for the Water Supply Deficit column.

1.2

The Purpose and Need as described in the DEIS is unreasonably narrow. The Project Proponent's objectives
are listed in Section 1.2.2, including diversifying regional water supplies, providing reliability, redundancy,
and accounting for long-term uncertainty. These objectives are reasonable and appropriate for a local
government entity responsible for providing water to the community. However, they do not provide
sufficient justification to narrow the DEIS to only consider a project or alternatives that would provide
86,000 acre-feet of water from outside the Virgin River basin. Requiring each alternative fulfil the entire
86,000 afy of water supply articulated in the purpose essentially forecloses consideration of any alternative
other than the proponent's preferred one.

1.2

The Purpose and Need, as currently described in the DEIS, would also preclude both of the action
alternatives. Neither action alternative achieves the reliability and security objectives, because UBWR is
not allowed to "call" water from Flaming Gorge according to the terms of the water exchange contract.
Reclamation should revise the Purpose and Need and reconsider alternatives that may achieve this revised
statement.

9528
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9528-8 Purpose and Need
The Purpose and Need statement in the DEIS only describes the objectives and desires of the Project
Proponent. In accordance with NEPA, the Purpose and Need must describe the purpose and need of the
Federal agencies, which is necessarily broader and requires consideration of the statutory authority and
mandates under which each agency is tasked. Instead, the Federal actions are relegated to Section 1.3,
under Agency Decisions. The Purpose and Need section needs to be re-written 9528-9
to focus on the purpose
and need tied to the Federal actions, while acknowledging the Project Proponent's objectives.

9528-9 Water Supply

5

DEIS

8-11

1.2, 1.3

9528-10 Purpose and Need

1.2

The first sentence on this page states that relying on a single source of water increases vulnerabilities of
water supply. This statement is overly simplistic. There are many communities throughout the country
9528-10
which rely predominantly on a single source of water. There are many means of
reducing vulnerabilities of
a community's water supply which do not require constructing facilities to acquire water from a distant
source. Furthermore, Washington County currently obtains its water supply from multiple sources, as
noted in Appendix B (Section 4.2.3, p. 8)

1.2.1

The statement of need for 86,000 acre-feet of water is not supported by the more detailed information
provided in Appe_ndix B. Rather, the projected need by WCWCD in 2060 (with a9528-11
15-year water supply
reserve buffer included) was projected to range from 53,625 to 112,997 acre-feet (see Table 7.2-1, p. 15 of
App. B). Unreasonably defining the need as exactly 86,000 acre-feet of water falsely implies a level of
certainty that does not exist with water demand projections, and results in the elimination of otherwise
reasonable alternatives.

1.2.1

Moreover, the EIS should disclose the decisions that have been made by the Project Pro.ponent's governing
9528-12
Board to require a 15-year water supply buffer (as described in Appendix B, Section
3.2.2) and that it is
presumably required to be held in local reserves. To the latter point, if a 15-year water supply is required
but it is not required to be held locally, than the statement of need may be revised to a lesser volume that
would allow for reserves to be held elsewhere (such as Flaming Gorge). Furthermore, the Project
Participants goals directly contradict the goals of the Drought Contingency Plan for the Colorado River,
seeking to store water within the Colorado River system instead of diverting it outside for storage.

1.2.2

The first item listed for the Project Proponent's Objectives is to provide a second source of water. There is
no justification provided in the DEIS, including Appendix B, regarding why a second source is required.
Further, Appendix B (p. 8) identifies that water supplies for Washington County come from a combination
of groundwater and surface water - thus, the County already has separate sources for their water supply.
Since this criteria was used as the basis to eliminate otherwise reasonable alternatives (Section 2.1.3),
additional justification is necessary.

9528-11 Purpose and Need
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9528-13 Impact Analysis Methodology

1.3.2,
2.3.2.13

A portion of the BLM decision is described as "whether to amend the RMP". Three sub-alternatives are
described for amending the RMP for the Southern Alternative. However, the environmental impacts of the
potential RMP amendments are not fully analyzed in this document. If this document is to serve as the
draft RMP Amendment, it must identify and evaluate all of the potential impacts which could result from
that amendment, not just those directly associated with the Lake Powell Pipeline. This includes the
environmental impacts associated with allowing new land use authorizations within the Kanab Creek ACEC.
For example, there is no discussion nor analysis of the potential effects of the proposed RMP amendment
9528-14
under Section 3.3 (Noise), 3.11 (Vegetation), 3.13 (Special Status Plants), 3.14 (Sensitive
Species Fish and
Wildlife}, or Section 3.15 (for federally listed plant species).

1.3.6

While the USFWS may not have to issue a decision under NEPA, it will have to complete a review, analysis,
and decision under ESA, including determining whether the federal actions will jeopardize the continued
existence of threatened and endangered species. The table should reflect the USFWS decision or, clarify
that the decisions listed only apply to those which require NEPA analysis.

9528-14 NEPA Process
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10, 28-29
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11

Table 1.3-1

9528-15 Purpose and Need

9528-16 Lands with Wilderness Characteristics

2.1.3.1

This section describes two alternatives which were developed during the FERC application process. Both
alternatives were eliminated from further consideration because they would not fully meet the purpose
and need. However, the basis used to eliminate both alternatives is based upon9528-16
the Project Proponent's
objectives, which is not the same as federal agencies' purpose and need. Federal courts have identified
that agencies may not eliminate alternatives simply because they do not provide a complete solution to a
problem. Thus, excluding otherwise reasonable alternatives just because they would not fully provide the
Project Proponent's requested 86,000 acre-feet is not permissible.

2.1.3.1

Both the Local Waters and the No Lake Powell alternatives were eliminated in part due to alleged impacts
to the culture and aesthetics of Washington County from converting agricultural water uses to municipal
uses. Such a change in culture was described as reducing the desirability of the area. But this is the very
9528-17
phenomenon driving the need for the Proposed Project in the first place. Thus, rather than serving a
reason why these alternatives ought to be dismissed, the change in aesthetics possibly leading to
decreased desirability of the area is a reason why the alternatives should be considered in detail. These
issues were discussed in detail in the Colorado River Basin Study Moving Forward Effort (jointly funded by
Reclamation and the Seven Colorado River Basin States) and these statements are contradictory to the
findings.

2.1.3.1

The No Lake Powell Water Alternative is described as possibly not being feasible, due to challenges
associated with implementing increased conservation, cost of RO treatment, and acquisition of private
water rights. None of these factors are sufficient justification to eliminate this alternative from detailed
analysis. First, as noted in Appendix B (Section 7.2.1), there is a range of projected need by Washington
County, thus this alternative could be scaled to meet some of the need. Secondly, cost alone is not a basis
to eliminate an alternative from consideration. Third, while WCWCD may not have authority to condemn
land or require xeriscape, they are not precluded from implementing incentive programs which could
achieve the desired results (for example, see SNWA's success with water conservation in the Las Vegas
Valley). See also the Colorado River Basin Study Moving Forward Effort.
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15

DEIS

15,16

2.1.3.1

The Local Waters Alternative is described as being eliminated because it would not "fully meet the need".
As noted in Appendix B (Section 7.2.1), there is a range of projected need by Washington County, thus this
alternative could meet some or all of the projected water need. As noted in earlier comments, a
reasonable alternative may not be eliminated simply because it is a partial solution.

2.1.3.1

The Local Waters Alternative was also eliminated due to challenges associated with constructing new
infrastructure, increasing water conservation, acquisition of agricultural water rights, and increasing
wastewater reuse capacity. None of these factors are sufficient justification to eliminate this alternative
from detailed analysis. First, construction of substantial new infrastructure is part of the Proposed Project,
thus the construction of new treatment plant, pump stations and other distribution facilities is not
dissimilar to the alternatives considered in this DEIS. Second, while WCWCD may not have the authority to
require xeriscape or conversion of private agricultural water rights, they are not precluded from
implementing incentive programs which could achieve the desired results (for example, see SNWA's
success with water conservation and water right acquisition). The rationale that this alternative "compel[s]
Washington County residents to modify, change or curtail their current culture, lifestyle or social
expectations" is unsubstantiated. Lastly, it is not clear why increasing projected reuse is a basis for
eliminating this alternative; as noted in Appendix C-25 (p. 27), the St. George Wastewater Reuse facility
could be expanded to its design capacity, which is 2/3rds of the reuse quantity listed for this alternative;
this expansion to design capacity would also occur under the No Action alternative (Section 2.3.1, p. 20).

2.1.3.2

Almost all of these other pipeline alternatives were determined impracticable due to higher construction
and operating costs. It is not sufficient to simply state these alternatives have higher cost, without
providing some substantiating information for those statements. That information is not provided in the
9528-20
DEIS or appendices.

2.3.2.8

This section describes the potential for radio antennas as high as 20 feet. Potential impacts of these
antennas, for example on migratory birds or increasing raven predation on desert tortoise, is not discussed
anywhere in the DEIS or appendices.

9528-19 T&E Species
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3.15.1.1

The DEIS describes that the proposed water exchange contract would contribute to meeting ESA
requirements of the Upper Colorado River Recovery lmplementation_Program. Analyses should be
provided to support this conclusion given that the hydrologic modeling analysis9528-21
(Appendix C-10)
demonstrates annual releases from Flaming Gorge would be unchanged by implementation of the water
exchange contract. Appendix C-10 further demonstrates that the Proposed Project will result in discharges
to the Virgin River. Analysis should also be provided for whether the contract or the Proposed Project
would have any effect on ESA-listed species in Lake Mead or the ESA compliance of the Lower Colorado
River Multi-Species Conservation Program, which provides ESA Sections 7 and 10 coverage for actions on
the lower Colorado River.

2.3.2.12

The statement that the water exchange contract would provide UBWR with a more reliable water supply
for Washington County does not seem appropriate in this subsection. See also earlier comments regarding
the purpose and need. Additional justification is necessary to support how the water exchange contract
results in a more reliable supply.

2.3.2.12

9528
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This discussion does not identify the rationale for eliminating these resources from further study as it
relates to the proposed RMP amendment. These resources may be significantly impacted by the RMP
amendments, and thus need to be included in the detailed analysis. For example, while the Lake Powell
Pipeline may include measures to minimize project effects on general fish and wildlife, unless those
measures become RMP commitments and thus apply to all future projects as well, there is the potential for
the RMP amendments to result in significant impact.Reclamation stated that four resources were
considered but eliminated from an analysis of environmental consequences largely contingent on the
implementation of environmental protection measures {EPM). NEPA requires Reclamation to analyze the
effects of proposed actions and their significance but does not allow Reclamation
to avoid a resource
9528-23
analysis because a proposed mitigation measure (i.e., EPM) could reduce the significance of the potential
impact. Reclamation should make their justification for eliminating resource analyses more consistent with
their requirements under NEPA.

9528-23 Soil Resources

9528-24 Lands and Realty

21

DEIS

365

3.lES-5

Table 3.1-1

9528-25 Recreation

Section on soil crusts overstates the exclusive importance of gypsum soils in soil crust formation and
understates the prolonged impact of disturbing these crusts. Crusts are vital to soil stability and can require
years/decades to establish. Soil disturbances in the project area may contribute to the problem of dust on
snow in the headwater mountains of the Colorado River, leading to earlier peak9528-24
flows, increased
evapotranspiration, and reductions in total runoff. The EIS should analyze these potential impacts.
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47

3.2.1.4

23

DEIS

71, 72,152

3.4.2.2,
3.12.2.2

The Land Use analysis describes that the RMP amendments would make "this and future projects in
conformance with the RMP" and describes the effects of Sub-alternative 1 as "allowing... potential future
land uses to be located within the utility corridor in the ACEC" and of Sub-alternative 2 as "potential for
9528-25
new land use authorizations could increase". The Wetland and Riparian description
further states that the
proposed RMP amendment has "no specific provisions for mitigation from new land use authorizations." If
the RMP amendment would allow additional land use authorizations to occur, and no additional mitigation
requirements are being implemented under the amendment, the potential environmental effects must be
fully identified and analyzed in this document. See earlier comments regarding resource categories which
did not discuss or analyze the effects of the proposed RMP amendments.

24

DEIS,
App C-9

99-113,
27

3.7,
2.2

The recreation section and appendix do not address the restriction or loss of recreation in Lake Powell near
the intake structure, which is likely necessary for safety and security associated with the project.
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The Hydrology analysis places too much reliance on the complete natural flow record, and in doing so
overstates future flows. In addition, while the DEIS looks at a 112-year natural flow, Reclamation's own
data, updated on July 10, 2020, states:
• During the 20-year period 2000 to 2019, however, the unregulated inflow to Lake Powell, which is a good
measure of hydro logic conditions in the Colorado River Basin, was above average in only 4 out of the past
19 years. The period 2000-2019 is the lowest 20-year period since the closure of Glen Canyon Dam in 1963,
with an average unregulated inflow of 8.76 maf, or 81 percent of the 30-year average (1981-2010).
• The unregulated inflow during the 2000-2019 period has ranged from a low of 2.64 maf (24 percent of
average) in water year 2002 to a high of 15.97 maf (147 percent of average) in water year 2011. In water
year 2018 unregulated inflow volume to Lake Powell was 4.6 maf (43 percent of average), the third driest
year on record above 2002 and 1977. Under the current most probable forecast, the total water year 2020
unregulated inflow to Lake Powell is projected to be 6.59 maf (61 percent of average).
These types of analyses are absent in the DEIS leading the reader to believe future flows are likely to look
like the natural flow record despite significant evidence the future will be drier and hotter.

9528-27 Other

9528-28 Other

9528-29 Other

113-115

25

3.8

9528-27
Finally, Utah and the Navajo Nation appear to have reached a water rights settlement
that has passed the
U.S. Senate that would devote over 81,000 afa to the Nation. This project and the Green River Block
Exchange have not been included in the hydrological analysis and in the cumulative effects.

3.8

Additional language should be added to the first paragraph of Section 3.8 that describes the sensitivity
analysis and how it is used for NEPA compliance. This would also help a reader understand the purpose of
the demand scenario sensitivity columns shown in Table 3.8-1.

9528-30 Other

9528-28

26

DEIS

113

9528-29

27

28

29
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DEIS

DEIS

113

114

115

3.8.1.1

3.8.1.1

3.8.1.3

Table 3.8-1

Although Table 3.8.1 provides a nice visual representation of the demand assumptions it lacks key details.
Some discussion should be added to the text describing the differences in demand assumptions or at
minimum a citation to salient pages in Appendix C.
9528-30

Table 3.8-1

The last row in Table 3.8.1 seems to indicate that the LPP Depletions were included in the No Action
alternative, which is inconsistent with the language discussing the demand assumptions used in CRSS
provided in Appendix C.
The annual average Direct Natural Flow (DNF) was computed for the period 1906 to 2010. Recompute the
average annual DNF at Lees Ferry to coincide with the hydrology used for the CRSS simulations. (19062018)

9528-31

9528
9528-31 Water Resources

30

DEIS

116

3.8.1.3

The blanket statement that spring and early summer Colorado River inflow enter as an overflow is
simplistic and it discounts the significance of the water quality effects that come from different inflow
positions in the other parts of the year. Changes in the inflow position within the
water column could
9528-32
impose significant water quality constraints on Lake Powell, the LPP water, and downstream Colorado River
water.

31

DEIS

118

3.8.2.2

The first line of page 118 references a heading called Virgin River in Section 3.8.2.3,
but there is no Virgin
9528-33
River heading in on Section 3.8.2.3. There is a VRDSM Model Results heading on page 122.

9528-32 Other

9528-34
32

DEIS

118

3.8.2.3

SNWA and CRC support Reclamation's commitment to using the best available depletion schedules in the
analysis of effects if they are available within the timeline for the Final EIS and ROD.

3.8.2.3

CRSS modeling results for Lake Powell elevations are discussed in the DEIS, but downstream impacts to
Lake Mead are not included. CRSS modeling results for elevations should be included for Lake Mead in the
DEIS.

9528-35

33

DEIS

118-121

9528-33 Other

9528-34 Impact Analysis Methodology

9528-35 Other

34

DEIS
App B

122
8

3.8.2.3
4.2.2

The Virgin River Daily Simulation Model assumptions and input data were not provided as part of the DEIS
documentation, therefore an evaluation could not be completed to reconcile how the importation of more
than 80,000 afy of Colorado River water will not yield increased discharge to the9528-36
Virgin River while
purported conservation during the same period is projected to increase by up to 20 percent. Upon
corresponding with Utah, some of these files were eventually shared with SNWA on August 25th, providing
9528-37
insufficient time for our own hydrology and water quality experts to examine this
analysis and provide
meaningful comments.

35

DEIS

122

3.8.2.3

The second paragraph references Table 2.3-2 in Appendix C-10, which does not exist in Appendix C-10. The
table citation should be for Table 2.3-1.

3.9

The DEIS acknowledges that the Proposed Project will result in increased return flows to the Virgin River
but, fails to analyze the water quality effects of those increased flows. Specifically:
1) The increased mobilization of contaminants and resulting increasing contaminant concentrations in the
Virgin River. Data in Appendix C-11, Table 1.4-20 shows historical Virgin River water quality conditions.
Analytes with 25 to 75% exceedances of water quality standards are arsenic, barium, boron, copper, iron,
selenium, and temperature. Analytes with greater than 75% exceedances are Total Dissolved Solids and
fecal coliforms. Additional water flowing through geologic formations may only make the arsenic, barium,
boron, copper, iron, selenium, and total dissolved solids worse.
2) Currently the Overton Arm of Lake Mead is maintained at a relatively low level of algal growth due to the
relatively low load of phosphorus from the Virgin and Muddy Rivers. The increased load associated with
the increased wastewater discharges due to the project are not described.

9528-36 Other

36
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DEIS

122-135

9528-37 Water Resources

9528

9528-38

9528-38 Water Resources

3.9

A hydrologic monitoring program must be developed and included as a requirement of the Proposed
Project. This monitoring program must include collection of baseline data, as well as water quality
sampling locations to prove the increase return flows would not adversely affect Virgin River water quality.
9528-39
This monitoring program, including identification of monitoring locations, needs to be provided for public
review prior to making a decision regarding the Proposed Project.

3.9

The DEIS does not address impacts on or from the project associated with changes in Lake Powell water
quality. For example, there have been decadal patterns in specific conductance/salinity
in Lake Powell,
9528-40
which could change the quality of the water introduced into the pipeline and thereby influence the
suitability of the water for designated purposes.

3.10

The discussion of aquatic invasive species is limited to quagga mussels (the most prominent current threat).
It does not contemplate risks from other invasive species, zooplankton or fish in particular. There are likely
future invaders that could/should be contemplated. For example, CAP has had significant issues related to
organisms found in conjunction with quagga mussels (but not the mussels themselves) clogging cooling
infrastructure for their pumps.

3.10

While this section is directly related to aquatic invasive species, the project will also transport other
problematic aquatic organisms that are not traditionally included under the aquatic invasive species
umbrella. In particular, algae are drivers of harmful algal blooms, and one of these species is known to
occur in the area proposed for the Lake Powell forebay. The project would likely transport both the algal
cells and intra/extracellular toxins throughout the system, resulting in impacts to Lake Mead. This issue
was not discussed or analyzed in the DEIS.

3.10

The potential expansion of invasive fish species on the Virgin River, due to increased flows in the river
associated with increased return flows from St. George, was not analyzed in the DEIS. In particular, flow
augmentation has been implicated in the upstream expansion of red shiner, a non-native species that
poses a major threat to the listed native fish species (USFWS, 2008, p. 33). This effect was not analyzed in
the DEIS.

3.10.1

The first sentence describes the need to control and monitor aquatic invasive species in Utah and Arizona.
The affected environment also needs to include the Virgin River and Lake Mead, due to discharges from
Sand Hollow and Quail Creek reservoirs.

9528-39 Water Resources

37

DEIS

122-135

9528-40 Aquatic Invasive Species

38

39

40

41

42

43
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DEIS

DEIS

DEIS

DEIS

DEIS

DEIS

122-135

135-140

135-140

135-140

135

137

3.10.1.2

The EPM for aquatic invasive species is vague and does not demonstrate how this measure will ensure
quagga mussels are not spread through the project. Stating "preventive measures could be installed" is not
a commitment. Stating the "best available technology will be evaluated" does not demonstrate how
currently known and implementable technology will eliminate this impact. An EIS must demonstrate that a
mitigation measure will be effective to claim that it will eliminate the impact.

9528-41

9528

3.10.1.2

The DEIS states "A secondary control system, if needed would be chemical treatment using chlorine at the
Lake Powell pumping station ... " The DEIS should address whether there is a potential
for disinfection-by9528-42
product production.

3.10.2

The proposed aquatic invasive species mitigation schemes impose a significant filtration demand on the
system. This will produce a concentrated waste stream of quagga mussel veligers Uuveniles) at some times
of the year, which was not discussed or analyzed in the DEIS.

3.10.2

9528-43
This section is missing discussion of the potential to spread quagga mussels to the
Virgin River, which was
identified elsewhere in the DEIS (p. 265, App C-18 p. 30).

3.10.2.2

9528-44
Adding potassium chloride as an open-water treatment of Sand Hollow and Quail
Creek reservoirs has the
potential to increase the total dissolved solids concentration of the water. The total dissolved solids
concentration in the Virgin River already exceeds the water quality standard 75% of the time.

3.10.2.4

Whether the Proposed Project poses lower risk of spreading quagga mussels than recreational boaters is
irrelevant. What is relevant is whether the risk posed by the Proposed Project is significant.

9528-41 Other

44

DEIS

138

9528-42 Aquatic Invasive Species

45

DEIS

137-138

9528-43 Water Supply

46

DEIS

138-139

9528-44 Aquatic Invasive Species

47

48

DEIS

DEIS

139

140

9528-45

9528-45 Sensitive Species Wildlife

9528-46 General Fish and Wildlife
49

50

51
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DEIS

172-177

3.14.2

This section is missing description and analysis of the effects of the proposed RMP amendments on
sensitive species. As noted in other comments, other environmental impacts associated with the proposed
RMP amendments, such as increased land use authorizations and increased motorized vehicles and public
access in the ACEC, will likely also have impacts on sensitive species.

DEIS

173-174,
190-191
30,
74

3.14.2.2,
3.15.2.2
2.2,
2.2

The analysis of potential impacts on sensitive and listed fish species or their critical habitat from increased
return flows to the Virgin River is not adequately addressed in the DEIS. Simply stating increased flows
would improve habitat, without providing any analysis or evidence for such statement, is not sufficient.
While increased flows.during certain times of the year in certain reaches could provide benefits for some
species, water quality, temperature, substrate habitat, and other potential changes must be considered.

App C-17
C-18

DEIS
App C-18

190,
74

3.15.2.2

2.2

9528-46

The DEIS statement "the modeling shows increases to Virgin River summer and fall streamflows, which
would provide a beneficial effect to flow stability, temperatures, and turbidity for the [listed fish] species"
is not supported by the referenced citation (USFWS, 2008). There is neither modeling in that citation, nor
statements that increased streamflows would have those beneficial effects. Further, that citation also
noted flow augmentation has also been implicated in the upstream expansion of red shiner, a non-native
species that poses a major threat to the listed native fish species (USFWS, 2008 p. 33). This effect was not
analyzed in the DEIS.

9528-47

9528

3.15.2.2
2.2

The U.S. Fish and Wildlife Service's 2008 status review of Virgin River fishes (cited in Section 3.15 and
Appendix C-18) identifies potential impacts associated with the Project. Specifically: "Potential effects to
the Virgin River fish associated with a trans-drainage diversion and the inter-related population growth
include: increased urban runoff; more infrastructure (increased encroachment on river and floodplain for
transportation and utility conveyancer; more recreational activity in the floodplain; potential introduction
of non-native species." (USFWS, 2008, p. 36) None of these impacts on the Virgin River were analyzed in
9528-48
the DEIS.

9528-47 General Fish and Wildlife

52

DEIS
App C-18

190-194,
73-74

9528-48 Water Resources

9528-49 Other

53

DEIS
App C-18

191,
74

3.15.2.2
2.2

The DEIS states that other than increased flows, the Project would not affect water quality on the Virgin
River. No evidence or analysis is provided for this conclusion. For example, current selenium
concentrations appear to exceed the new water quality standard, and the Proposed Project could increase
the concentrations which can have direct negative impacts on aquatic life. Arsenic, barium, boron, copper,
9528-49
iron, and total dissolved solids could also increase in concentration due to mobilization
from increased
return flows. In addition, the analysis does not include the effect of increased urban runoff and landscape
irrigation returns to the river, which are high in salts, inorganic nutrients, pesticides and herbicides, and
9528-50
bacteria.

54

DEIS

193

3.15.2.3

The second sentence under the RMPA Sub-alternative 1 heading is incomplete.

3.15.2.3

The potential effects on the southwestern willow flycatcher from the proposed RMP amendments are
insufficiently analyzed. Potential effects from additional projects which may be9528-51
authorized under the
proposed amendments are pushed to future analyses, and there is no discussion of potential indirect
effects due to other impacts identified within this document-for example, RMPA Sub-alternative 2 is
described as resulting in increased motorized access by the public (p. 110), yet there is no analysis of the
potential effects of that increased motorized traffic on T&E species.

3.18.1.1

The draft Programmatic Agreement was not included in the Draft EIS for public review. Without
identification of the Programmatic Agreement measures, it is not possible to determine the accuracy of the
Draft EIS statements that the Programmatic Agreement will mitigate adverse effects of the Proposed
Project. The EIS should also identify if the Programmatic Agreement includes the measures identified by
the Kaibab Tribe for mitigation and avoidance.

227-232

3.18.2

Reclamation acknowledges that the action alternatives will have adverse effects
on ethnographic resources
9528-53
including sacred sites, TCPs, and a TCD. In the case of sacred sites, Reclamation should disclose how they
will comply with the EO 13007 requirement to avoid adversely affecting the physical integrity of such
sacred sites. In addition, Reclamation states that they would mitigate adverse effects to the Colorado River
as a TCP and the Take Out Point/Colorado River as a TCP and they would mitigate one prehistoric site ..
These mitigation commitments should be disclosed in the EIS.

263-265

5.5.7.2
5.5.8.2

The document states, "The Proposed Project would contribute to increased flows in the lower reaches of
the Virgin River that were modeled in the VRDSM. This may offset other cumulative projects that reduce
flows in those same stretches." Why were the impacts to water quality from contaminants that are known
to exceed the water quality standards not included?

9528-50 T&E Species

9528-51 Consultation and Coordination

9528-52 Special Designations other than ACEC

55

DEIS

193

9528-52

56

57

58
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DEIS

DEIS

225

9528-53 Water Resources

9528-54

59

264-265
268-269
269-270

DEIS

5.5.8
5.5.13
5.5.14

9528

The DEIS fails to assess the cumulative impacts of increased wastewater flows and return flows on the
Virgin River, and the associated effects on water quality and sensitive and listed species.

9528-55

9528-54 Cumulative Impacts

3.2.26.2.27.
2.3

WCWCD's policy for applying a 15-year reserve buffer indicates that, "it is not possible to pinpoint the
exact amount of water supply that will be necessary at a specific point in time." This is a diligent policy to
account for long-term uncertainty and WCWCD recognizes that this policy intended to capture "both water
supply and demand from climate change, rates of growth and the use of emerging technologies." However,
the analysis simultaneous applies the 15-year reserve buffer and climate change impacts on water supply.
This compounds the impact of climate change in the analysis of WCWCD's future water need. While it is
appropriate to apply these factors, these factors should be applied independently when assessing the
future need, rather than being applied simultaneously. At a minimum, they should bracket a range of water
demand needs from the project. Furthermore, the 15-year reserve planning buffer essentially results in
9528-56
projected water demand for 2075 being used as a criteria to determine water demands
need in 2060. The
increases the demand in 2060 by more than 42,000 acre-feet or 30%.

3.2.2
6.2.2

The forecast ofWCWCD water demands applies a system loss factor of 15.4 percent. WCWD's "average
system loss is 9 percent-well below AWWA's 15 percent acceptable standard for unaccounted water in
utilities". WCWCD cites maintaining system loss at current levels in the future, these barriers warrant
9528-57
consideration. WCWCD and its members should work collaboratively to maintain
current system loss rates
reported as 9 percent (WCWCD, 2015) and consider this in the future water requirements for WCWCD.
Similarly, decreasing loss rates further is achievable and would decrease the volume of water needed from
the project.

9528-55 Purpose and Need

9528-56 Purpose and Need

4
60

App B

13
16

9528-57 Hydrology

9528-58 Hydrology

61

App B

4
14

Table 6.2-1

9528-59 Purpose and Need

9528-58

62

63

64
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App B

AppB
App C-10

App B

8

8
8

12

4.2.2

It's not clear what operation and delivery systems listed in Section 4.2.1 are included in the Virgin River
Daily Simulation Model. Consider reconciling the names used in Section 4.2.1 with names shown in
paragraph one of Section 4.2.2.

4.2.2
1.3.1

Please provide source information for the gage data used for Ash Creek, LaVerkin Creek, Quail Creek, Leeds
Creek and Santa Clara River VRDSM inflows, similar to what was done for the Virgin River at Virgin USGS
gage.

5.2

It is stated that the GPCD assumption of "240 GPCD is in line with the regional goal and is used in this
purpose and need." The Utah Division of Water Resources Department (UDWR) report "Utah's Regional
M&I Water Conservation Goals" documents a GPCD goal for the area served by the WCWCD for the year
2030. The analysis in Table 6-2.1 shows a WCWCD GPCD of 271 in 2030 as compared to the UDWR goal of
262 GPCD goal for the region. UDWR presented multiple GPCD figures for the area served byWCWCD in
2065, including a projected GPCD of 237 and an all aggressive policies GPCD of 222. There is no clear
documentation of the rationale for the decision to apply the projected GPCD, rather than the all aggressive
policies GPCD. Given the significant costs associated with the project a thorough analysis should be
conducted to assess the project need applying the projected 2065 GPCD and the all aggressive policies
GPCD.

9528-59

5.2-2

9528

9528-60

9528-60 Purpose and Need

65

AppB

14

6.2.2

Table 6.2-1

The GPCD and system loss applied in Table 6.2-1 cites Applied Analysis, but there are no references
provided for the Applied Analysis contributions to the assessment of future water requirements. The
analysis should document the Applied Analysis contributions and the explain the rationale behind the
application of the contributions in determining the future water requirements.

9528-61

9528-61 Water Supply

Please provide details on the projected manor of future uses (i.e., agricultural, municipal, industrial, etc.)
and how those demands would be met with future resources under the No Action and Project alternatives.
9528-62
According to the text in Appendix C describing the CRSS assumptions used to develop the depletion
schedules, the local demands will be met by the LPP supply through 2049. What reasonably foreseeable
future supplies will be used to meet the 2050-2060 water demands?
9528-63

9528-62 Other

66

App C-10

5

1.2.3.2

67

App C-10

8

1.3.1

68

APP C-10

11

The last sentence in the second paragraph references a schematic that is not included in the report.

9528-63 Hydrology

2.1.3.2

Since Lake Powell and Lake Mead are operated in coordination Appendix C-10 should include downstream
9528-64
impacts to Lake Mead including modeling results for Lake Mead elevation and operating tiers impacts
between the alternatives.

2.1.3.2

Lake Powell water year releases are charted for different percentiles from 2020 to 2060. Could a table be
included in APP C-10 that summarizes the total cumulative difference in Lake Powell outflow for the
different percentiles during the simulation.

9528-65

69

APP C-10

26

Figure 2.3-9

9528-64 Hydrology

9528-65 Hydrology
70

71
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App C-10

App C-10

30

43

2.3.1.2

It would be helpful if there was a brief discussion added to the text describing the huge drop in Flaming
9528-66
Gorge elevation shown on the 10th percentile line of Figure 2.3.llb. Anyone unfamiliar
with Colorado River
operations would have no idea that the drop is likely attributed to the delivery of FG water to protect
Powell's power pool as part of the UB DCP ops.

2.3.2

From a comparison of the 10th, 50th and 90th monthly streamflow percentiles generated from VRDSM
simulations, it was concluded that the absolute differences from the NA to the project alternative were
indistinguishable from the USGS stream gage measurement error. This is partially true for four of the five
stream reaches for which model results were presented, where the one outlier is the model node below
the outfall from the St George WWTP. This model node would pick up wastewater returns to the Virgin
River from indoor water use supplied by the WCWCD including the additional water from the LPP or any
otherfuture supplies needed to meet demands The DEIS should have acknowledged that most of the
months show an increase greater than the gage error for the model node below the St George WWTP.
Additionally, a gains/loss analysis between the model nodes above and below the WWTP would show there
is an effect of increased wastewater discharge to the river from the project alternative and therefore
should be included in the effects analysis.

9528-66 Hydrology

9528
9528-67

9528-67 Hydrology

Reclamation relies on an old analysis provided by UBWR in 2016 to conclude that return flows from the
Proposed Project to the Virgin River would be within the measurement accuracy of the USGS gages on the
Virgin River and changes in river flows would not be measurable. This conclusion contradicts the results
found in EIS section 3.8.2.3 (p. 122) and Table 2.3-1 on page 41 of Appendix C-10 which clearly show
increasing flows in the Virgin from the Project. This contradiction should be resolved and the analysis of
effects requested elsewhere in these comments should be provided.
9528-68

9528-68 Other

72

App C-11

66

2.2.5

73

App C-11

2638

1.4.41.4.5

Table 1.4-6
Table 1.4-14

9528-69

9528-69 Other

The dissolved oxygen and Total Dissolved Solids units are incorrect. It should be mg/L.

9528-70 Purpose and Need

The following comments are provided on the January 18, 2019 - Attachment C Water Needs Assessment Update. This document was submitted when FERC was9528-70
the lead federal agency.
Comments are provided below as this material was described in relation to the DEIS as "In so far as the information remains relevant, it will be used for the current proposed project."

9528-71 Alternatives

74

75

20190118
ATT-C

The analysis of need is incomplete, as it does not provide a comprehensive assessment of the impact of the
projected population and land development on current agricultural lands and an independent assessment
of the viable volume of transfers of current agricultural water to municipal and 9528-71
industrial use in the
WCWCD service area. It also does not provide an assessment of the impact of projected increases in
population density on GPCD and the project need.

20190118
ATT-C

WCWCD indicates that "Costs of implementing extreme conservation measures are also higher than more
balanced approaches to meeting water demands." Conservation efforts characterized by WCWCD as
extreme are commonly applied in an efficient manner in other communities and offer the potential for
greater conservation of outdoor water use. The analysis should evaluate the opportunity for programs to
convert landscapes or install more efficient landscapes, as the present a significant opportunity for water
conservation. Any cost comparisons among water conservation activities like "extreme conservation"
9528-72
should be evaluated on par with other alternatives. In particular, comparisons of
the cost of water
conservation measures and other alternatives should consider both capital and operating costs of those
alternatives. Furthermore, the Colorado River Basin Study Moving Forward effort analyzed many of these
conservation measures in detail and the analysis should be updated to reflect the findings from the Moving
Forward Effort.

9528-72 Alternatives

10

5

10

5

20190118
76
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ATT-C

Medians are not a functional use of turf and should not be included with the functional recreational
examples given.

9528

9528-73

9528-73 Impact Analysis Methodology

77

20190118
ATT-C

The analysis includes agricultural conversion to supply 10,080 acre-feet/year to meet demands; however,
WCWCD recognizes the potential for an additional 23,000 acre-feet of agricultural acquisitions. The analysis
should assess the potential influence of the conversion of this full amount on the CACWD's projected water
need given the cost of the project.
12

9528-74 Alternatives

6

9528-74

9528-75 Alternatives

78

20190118
ATT-C

13

6

The assessment of need does not clearly document whether universal metering will be implemented across
all systems (e.g. culinary and secondary) in the WCWCD service area during the planning horizon. The
assessment should evaluate and apply universal metering, as WCWCD and the State of Utah recognizes the
importance of universal metering as an effective conservation measure.

9528-75

9528-76 Alternatives

9528-77 Alternatives

79

80

81

14 of 15

20190118
ATT-C

20190118
ATT-C

20190118
ATT-C

The assessment does not clearly document whether rates for secondary water systems apply incentive
conservation pricing. The rates for secondary systems should evaluate and apply potable rates (e.g. tiered)
to convey the value of water and encourage conservation similar to potable rates.
AttA, p.18

9528-76

Secondary systems meet a significant portion of current and projected water demands. While WCWCD and
its members appear to have made investments in improving secondary system operating efficiency through
conversion to pressurized pipes or canal linings. The analysis does not document the current state of all
9528-77
existing and planned secondary systems and the associated conservation savings.
AttA, p. 25

AttA, p.19

While the Districts may have time-of-day ordinances, and this may save some water with judicious
irrigation· practices, those provisions are more related to avoiding waste by evaporation before the water
infiltrates into the soil. Day-of-week watering restrictions provisions are not mentioned. In Southern
Nevada, seasonal watering schedules have also provided significant decreases in water use.

9528
.

9528-78

9528-78 Alternatives

Turf provision such as limiting turf installation in new development has been proven in other agencies to be
the single most effective tool in conserving water. Enacting such provisions in addition to existing impact
fee provisions should be evaluated further, as it would provide a lasting policy to save water as the
community grows.

9528-79 Alternatives

82

20190118
ATT-C

AttA, p.19

,.

9528-79

83
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20190118
ATT-C

AttA, p. 29

Table 6-2

Landscape conversion program (what the Conservation Plan calls Turf Removal) was considered, it was
decided it would not be implemented (Table 6-2) and characterized as extreme. The analysis should
consider the following: - A majority of the water used in the WCWCD service area is used for irrigation. There is no scientific evidence presented to support the assessment of environmental "impacts" or the
socioeconomic "impacts". In our service area a slight increase in valuation of properties associated with
water efficient landscapes was noted in two separate investigations by UNLV. The likely reason for this,
determined in one of those studies, was that people tend to inherently associate having water efficient
landscaping with new or well-maintained development. - Landscape conversion incentive programs and
limitations of turf in new development are now widely used across the Southwest and are becoming
common in other areas across the nation and these programs have not seen an outpouring of concern
regarding a decrease in the quality of life. - The 2019 water needs assessment indicates permanent water
restrictions would cost $1.281 billion. This cost estimate should be further evaluated to consider the
following: 1) Are turf removal rebates represented as a credit toward the household costs; 2) Do cost
estimates consider reduced operating costs associated with pumping, treating and delivering water due
reduced water deliveries to the customers; and 3) Conduct an assessment of the cost of conversion based
on experiences at water utilities with programs of this nature. - There is no scientific consensus that water
efficient landscaping increases urban heat island effect. This is more of a function of tree canopy cover and
most if not all initiatives to decrease turf include canopy coverage requirements. While cooling does occur
with grass due to the physical process of evapotranspiration, significantly more cooling is achieved with
living plants that can also provide shade. - Hardscapes are not rock mulch. These are different things with
rock mulch allowing for infiltration. While we value it here because it helps lock in precipitation (be it rain
or artificial) from evaporative losses, this is not even necessarily a specification of all water efficient
landscapes.

9528
9528-80 Colorado River Compact(s)
Colorado River Basin States Representatives of
Arizona, California, Colorado, Nevada, New Mexico, and Wyoming

9528-81 Colorado River Compact(s)

September 8, 2020

VIA ELECTRONIC MAIL- COPIES TO FOLLOW VIA US MAIL
The Honorable David L. Bernhardt, Secretary
U.S. Department of the Interior
1849 C Street, NW
Washington, DC 20240
Dear Secretary Bernhardt:
As Governors' representatives of the Colorado River Basin States of Arizona, California, Colorado,
Nevada, New Mexico, and Wyoming, we write to respectfully request that your office refrain
from issuing a Final Environmental Impact Statement (FEIS) or Record of Decision (ROD) regarding
the Lake Powell Pipeline until such time as the seven Basin States and the Department of the
Interior (Interior) are able to reach consensus regarding outstanding legal and operational
concerns raised by the proposed Lake Powell Pipeline project.
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The Colorado River Basin States face daunting challenges as populations continue to grow, water
demands increase, and supplies diminish. In addressing these challenges, the Basin States,
together with the past several presidential administrations, have cultivated cooperative
relationships that yielded greater understanding of the unique issues facing each state and a
more comprehensive recognition of basin-wide obstacles to sustainable and resilient river
operations. At the same time, the Basin States have been careful to preserve each state's rights
and obligations under the 1922 Colorado River Compact, the 1948 Upper Colorado River Basin
Compact, and other elements of the Law of the River. It is in that spirit that we write to you
today.
The proposed Lake Powell Pipeline project will divert water from the Upper Basin to serve
communities located within the Lower Basin in Utah. This diversion and use of Colorado River
water as currently described by Utah and the Lake Powell Pipeline Draft Environmental Impact
Statement issued June 8, 2020 (LPP DEIS) raises significant questions under the 1922 and 1948
Compacts, including questions regarding the accounting of such diversion and use, as well as
operational issues under the Law of the River. The LPP DEIS states that Utah is addressing those
questions with the other Basin States, and to that end Utah and the other six states have met on
a number of occasions. However, the referenced Compact issues and related substantive legal
and operational issues remain unresolved.
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For more than twenty years, the Basin States, including Utah, and Interior have worked tirelessly
to achieve and maintain the reputation of the Colorado River as a model for other systems of
management by consensus and collaboration. Remarkably, this consensus and collaboration has
occurred - successfully - during a time of both unprecedented, supply-shrinking, multi-decade
drought, and massive population growth in the Colorado River Basin. Together we accomplished
many things once thought highly improbable, if not impossible, all to the benefit of those who
rely on the Colorado River. Important examples of these efforts include the 2007 Colorado River
Interim Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake Powell and
Lake Mead (Guidelines), Minutes 319 and 323 to the 1944 Water Treaty with Mexico, and the
Upper and Lower Basin Drought Contingency Plans in 2019. The Basin States also worked
collaboratively to support the Navajo-Gallup Water Supply Project in New Mexico, a project that
delivers a portion of New Mexico's Upper Basin allocation to New Mexico lands in the Lower
Basin. The proposed Lake Powell Pipeline would achieve a similar result for Utah. The State of
Utah has been a critical partner through all of these efforts. As a result of the collaborative
approach embodied in these successes and other efforts, we have not only limited the risk that
the Colorado River system will crash, we have done so without introducing the unpredictability
and untimeliness of having courts weigh in on Colorado River management.
The Lake Powell Pipeline's prospects for success are substantially diminished if we are compelled
to address such issues in the context of the current Lake Powell Pipeline NEPA process rather
than through the collaborative, seven-state process we have developed. Moreover, we believe
the probability of multi-year litigation over a Lake Powell Pipeline FEIS or ROD is high, and that
certain Law of the River questions properly left to discussions and resolution between the states
are likely to be raised in such suits. That is not a recipe for creating the kind of meaningful and
positive change needed to sustain the Colorado River in the coming decades.
As we have in our past efforts, we commit through this letter to act in good faith to identify
consensus solutions to the interstate questions that the Lake Powell Pipeline raises for the entire
basin. But that work is undeniably best undertaken as part of a seven-state process rather than
as an incident to the NEPA process or ensuing litigation with third parties conducted by courts.
We thank Interior and Reclamation for being an integral part of our successes on the Colorado
River over the past twenty years, and we look forward to meeting the substantial challenges that
we all see on the horizon through continued hard work, ingenuity, and, most importantly,
collaboration.
Sincerely,

Thomas Buschatzke, Director
Arizona Department of Water Resources
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Rebecca Mitchell, Director
Colorado Water Conservation Board

n R. D' Antonio Jr., P.E.
New Mexico Office of the State Engineer

Jotlniintsmrtiger, General Manager
Southern Nevada Water Authority

Eric Witkoski, Executive Director
Colorado River Commission of Nevada

~~

~atrick T. Tyrrell
State of Wyoming
cc:

Dr. Timothy R. Petty, Assistant Secretary for Water and Science
Brenda Burman, Commissioner of Reclamation
Rick Baxter, Project Manager, Provo Office, Upper Colorado Region,
Bureau of Reclamation
Todd Adams, Director, Division of Water Resources, State of Utah
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From:
Sent:
To:
Subject:
Attachments:

Laura Fertig <coleogyne@gmail.com>
Wednesday, September 9, 2020 12:02 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement
Fertig LPP comments 9 8 20.docx

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
Please accept the attached comments on the Lake Powell Pipeline draft EIS. Thank
you.
Sincerely,

Walter and Laura Fertig
15 Overlake Lane
McCleary, WA 98557
435-899-0204
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Mr. Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
RE: Lake Powell Pipeline DEIS
9/8/2020
Dear Mr. Baxter,
Thank you for this opportunity to comment on the Lake Powell Pipeline Draft Environmental Impact Statement. We
used to live in Kanab, UT, until last year and return frequently to visit. We are intimately familiar with the project
area. We have some concerns and comments that we have detailed below.
I. Purpose and need for the project
Ultimately, the Bureau of Reclamation (BOR) has not demonstrated that the Lake Powell Pipeline is really
necessary. It asserts that a second source of water is needed to augment the Virgin River and support the community
of St. George in the future because current water sources will not be adequate. However, the BOR’s erroneous
underlying assumption is that water use and population growth should and will continue unabated, and the only path
forward is to build an expensive, environmentally damaging public works project. This presupposition is inaccurate.
For example, the DEIS does not include alternate sources of water in their calculation of water availability, such as
the water that cities in the area could develop under their own water rights. It also does not consider the effect of
reducing water consumption and bringing water use into line with what is currently available. This is a realistic
possibility for St. George. Other desert cities have successfully implemented water conservation measures. They
use far less water and have experienced no reduction in growth. When we lived in Kanab we left the original native
vegetation in place on our property and only augmented with native, drought-tolerant species. We collected and
reused gray water. Our water usage was minimal. These are not painful, drastic sacrifices to put into practice, and it
is reasonable to analyze the reduction in water demand that would result from the adoption of these and other
modest water conservation measures. Also, if population projections are accurate, there will be fewer people
needing water in the future in southern Utah. This lack of demand due to conservation and fewer people would
make the LPP superfluous.
The range of alternatives offered in the DEIS is too narrow. It only analyzes alternatives based on pipeline
construction or No Action. Including a conservation alternative based on reduced water demand would have better
complied with the mandate in NEPA to analyze a wide range of alternatives so the public can understand the
differing impacts each alternative would have on the human environment.
II. Climate Change
The DEIS does not include the best available information on climate change in its analysis. Drought associated with
climate change is expected to become even more frequent and severe in southern Utah than it is now. The Lake
Powell reservoir is slowly diminishing and that trend is only likely to increase as the climate warms and dries.
Credible scientific models indicate that Lake Powell may not be able to provide water for the pipeline in the future
on a permanent basis. This needs to be taken into account when evaluating the utility and practicality of the pipeline.
III. Economic impacts
The estimated cost of the project, borne ultimately by the taxpayers, has increased over time from millions of dollars
to billions. The effect of this burden on future residents of Washington County (and indirectly on the rest of the
state) has not been analyzed sufficiently. A project of this magnitude could have a long-term drag on the economy
of the county if costs escalate. (This effect could be multiplied if the pipeline is not able to deliver the promised
water.)

9529-1

9529
9529-2 Colorado River Compact(s)
In addition, the impacts of an industrial pipeline on tourism have not been evaluated. We have travelled along the
proposed pipeline route hundreds of times. It is a breathtaking highway. The recent economic growth in southern
Utah is directly tied to these undisturbed scenic viewscapes and the recreational opportunities that draw tourists
from around the world. The LPP will destroy the irreplaceable views, recreational value, land, and wildlife for 140
miles. Yet the DEIS has not adequately addressed the economic effects of lost scenic values on tourism in the
region.
IV. Legal uncertainties
For the pipeline to go forward, there would have to be changes in the Colorado River Compact, and the other
Colorado River states and Congress must agree to those changes. No agreement moots the pipeline project. What if
no agreement can be reached?
The Northern Utah Tribe has senior water rights and those rights must be protected. Will there even be enough
water left for the LPP after the tribe, upstream states, and other senior users are supplied?
The proposed pipeline route is a scenic corridor within the former boundaries of the Grand Staircase-Escalante
National Monument. The pipeline would have been incompatible with the values for which the Monument was
established and would not have been allowed within GSENM. Indeed, the boundary was illegally reduced by the
Trump administration in part to allow the LPP to be built. This boundary reduction is being litigated and will likely
be overturned. If the original boundary is reinstated, the pipeline will no longer be congruent with National
Conservation Unit direction. What then?
IV. Quagga mussel invasion
As biologist, we are familiar with the ecological devastation that nonnative invasive species can have on local
ecosystems. The effects of the quagga mussel infestation on Lake Powell are well-documented. Permanent and
complete eradication is impossible, so controlling quagga mussels will be an on-going ecological and financial
burden in Lake Powell. The likelihood of introducing quagga mussels from the lake into the Virgin River is higher
than the DEIS indicates. Regulations and practices to curb this infestation are only partially effective and will, at
best, just delay the inevitable. Once established, the mussels would have a permanent and irreversible impact on the
Virgin River drainage and its native species and ecosystems. The chemicals used to treat the invasion could have
negative effects on drinking water and aquatic life in the Virgin River Drainage and in the Sand Hollow aquifer.
(The project should be denied on this basis alone.) The BOR must include in the DEIS the risks and implications of
unsuccessful mitigation measures.
V. Rare plants and animals
The BOR has chosen the most impactful option as its preferred alternative. The LPP will result in on-going damage
to natural resources including soil erosion, weed invasion, vegetation community degradation, negative visual
impacts, wildlife disruption, and damage to rare species habitat. A conservation alternative is not even considered,
although it would have the least environmental impacts to these resources that are of paramount importance to the
majority of the American public.
The DEIS admits that rare animal and plant species will be impacted by the LPP. One of these is the Mojave desert
tortoise. Habitat for this species used to extend throughout the area but was destroyed by development and exotic
species invasion, which precipitated a dramatic population decline. The BOR found that areas of Mojave desert
tortoise habitat would be affected by building the LPP. Incredibly, however, the BOR cites to the Washington
County Habitat Conservation Plan in its determination that the LPP impacts will be adequately mitigated. It ignores
the fact that the Red Cliffs Desert Reserve, part of the desert tortoise HCP, is threatened by the proposed Northern
Corridor. The habitat degradation caused by the LPP will have an additive effect on the habitat degradation in the
nearby Reserve. An adequate analysis of the cumulative impacts of the LPP on this species must include the habitat
degradation from the road in the reserve, along with increased development and climate change.
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In addition, the DEIS only considers impacts within one mile of the pipeline, which is insufficient. The analysis
must include the total amount of wildlife and plant habitat that would be degraded by the construction and
maintenance of the pipeline, a much larger area. The BOR also failed to consider the value of pristine land
permanently damaged and unavailable for future generations.
We have lived and recreated in the proposed project area for over 20 years. We urge you in the strongest terms to
analyze a conservation alternative more protective of plants, animals, and other natural resources than the preferred
alternative, which would benefit the financial interests of a chosen few over the interests of the majority of residents
and visitors. Until then, the No Action alternative is the proper choice for this project.
Thank you for your time.
Sincerely,
Walter and Laura Fertig
15 Overlake Lane
McCleary, UT 98557
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From:
Sent:
To:
Subject:

Cordell <cordellroy@comcast.net>
Tuesday, September 8, 2020 2:13 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9530-2 Water Resources

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I believe an impact topic appropriate for consideration in the Lake Powell Pipeline Draft Environmental
Impact Statement is the fate and effect of water delivered by the proposed pipeline.
One of my concerns about the effect of that water is its potential to accumulate additional municipal,
agricultural, industrial and medical wastes and pollutants and transport them to downstream
watersheds. Doubtless the existing Virgin River drainage is affected by wastes and pollutants from
human activities within the drainage and additional and exotic waters delivered to the system, such as
from the proposed Lake Powell Pipeline, would flush more wastes and pollutants into downstream
Virgin River hydrologies.
Does the draft Environmental Impact Statement examine baseline waste and pollutant inputs from
Southwestern Utah municipal, agricultural and industrial sources to the Virgin River System? If not, such
a study should be undertaken.

9530-1

Did the draft Environmental Impact Statement model, predict or attempt to quantify what effect
additional waters delivered from exotic sources, such as the Lake Powell Pipeline on the transport of
additional wastes or pollutants downstream? If not, such modeling and appropriate analysis should be
undertaken.
Did the draft Environmental Impact Statement describe and analyze the persistence or accumulation of
wastes or pollutants flushed by the existing or additional waters to the downstream environment? If
not, such description and analysis should be undertaken.
Another topic of potential concern is the transport of radiological pollutants. Utah waters can carry a
substantial load of alpha and beta radiation.
Has the quality of the source water for the proposed Lake Powell Pipeline been examined for
radiological pollutants? What levels of radiological pollutants will the water delivered by the proposed
Lake Powell Pipeline, if any, occur to the delivered area users?
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Will increased levels of radioactive contamination occur as a result of additional and exotic inputs of
waters to the Virgin River System?
Thank you for this opportunity to comment.
Cordell J. Roy
9490 Sunny Meadow Court
South Jordan, Utah 84009
801-282-4637
Sent from --Mail for Windows 10
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From:
Sent:
To:
Subject:

Kristine Crandall <crandallkristine@yahoo.com>
Tuesday, September 8, 2020 5:15 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9531-2 Water Supply

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
There is no doubt we in the American West are facing unprecedented challenges with
both water supply and demand. Given climate change and the great uncertainty re. the
Colorado River Basin's future yields, the fraught legal circumstances that overlay the
river's allocation across Lower and Upper Basin states, and the lack of evaluation of
water conservation potential in Washington County, the Lake Powell Pipeline proposal
doesn't fit the times we are in.
I have resided in Washington County full-time for 11 years and firmly believe that living
in a desert landscape demands a conservation ethic when it comes to water use. In my
experience here, there are many changes that can be made to instill a greater
awareness and ethic surrounding water use. Personally, I have actively sought living

situations where there is thoughtful xeriscaping that both reduces water use
and matches the native vegetation and landscape. I appreciate desert cities
like Tucson (where I lived for three years, and which interestingly gets more
annual precipitation than St. George) and Las Vegas, which are working to
come to grips with water scarcity through a variety of water
conservation strategies.
Why wasn't a conservation alternative presented in the Draft Environmental Impact
Statement? There can be no meaningful understanding of what is at stake under a
pipeline scenario without evaluation of a conservation alternative. Why did BOR make it
a requirement that Washington County have a second source of water? This does not
make sense; the DEIS process should fairly consider reasonable alternatives.
What are the issues surrounding existing Colorado River water rights and, combined
with increasing impacts of climate change, the ability of the LPP to deliver wet water?
This must be fully explored in the DEIS in order to understand the risks of a $2-billionplus pipeline of actually providing water, and/or for how long.
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Given the above comments, and as a Washington County taxpayer concerned about
the project's cost, I have to say that much more information is necessary to be able to
understand the full impacts and tradeoffs of the LPP proposal.
Thank you for your consideration,
Kristine Crandall
crandallkristine@yahoo.com
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Cheryl Visconti, CP <cvisconti@cap-az.com>
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[EXTERNAL] Lake Powell Pipeline Project DEIS comments 9-8-2020
Lake Powell Piepline DEIS comments 9-8-2020.pdf
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Good afternoon,
Please accept the attached comments to the DEIS regarding the Lake Powell Pipeline Project from Jay M.
Johnson, General Counsel, Central Arizona Project.
Thank you.
Cheryl Visconti
Cheryl Visconti, CP
PARALEGAL

O (623) 869-2366 M (623) 340-2009
E cvisconti@cap-az.com
L 23636 North 7th Street, Phoenix, Arizona 85024
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Central Arizona Project Disclaimer:
This e-mail message from Cheryl Visconti, CP and any files transmitted with it may contain confidential or
privileged information intended solely for the individual(s) addressed in the message. Any review, use, distribution,
or disclosure of this information by others is strictly prohibited. If you are not the intended recipient, or authorized to
receive this transmission for the intended recipient, please contact the sender by reply e-mail and delete all copies of
this message and any files transmitted with it from your system.

9532
9532-1 Water Supply

September 8, 2020

SENT VIA ELECTRONIC MAIL ONLY to lpp@usbr.gov
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
RE:

Lake Powell Pipeline Draft Environmental Impact Statement

Dear Sir or Madam:
As stated in its Scoping comments, the Central Arizona Water Conservation District (CAWCD)
maintains an ongoing interest in the proposed project. CAWCD’s concerns set forth in its Scoping
comments remain and extend to the Draft Environmental Impact Statement (DEIS).
In order to ensure the reliability of Colorado River water supplies in the Lower Basin, diversions
from the proposed project should have minimal impacts on coordinated operations of Lake Powell
and Lake Mead. Accounting and operational issues associated with the proposed project could
magnify those impacts. These include accounting for return flows in the Upper to Lower Basin
transfer, and the effect of the timing of releases and diversions as contemplated by the project and
the exchange agreement. While Sections 3.8.2.2, 3.8.2.3 and 5.5.7.2 speak to the proposed
project’s potential effect on Lake Powell elevations, further effects on coordinated operations must
be considered. These issues must be worked out with the input and agreement of the parties of the
Upper and Lower Basins.
Thank you for the opportunity to provide these comments on this significant DEIS. CAWCD
continues to offer its assistance in whatever manner it can provide.
Sincerely,
Jay M. Johnson
Jay M. Johnson
General Counsel

P.O. Box 43020- Phoenix, AZ 85080-3020 • 23636 North Seventh Street- Phoenix, AZ 85024 • 623-869-2333 • www.cap-az.com
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From:
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To:
Subject:

April Subashe <d00153901@dmail.dixie.edu>
Wednesday, September 9, 2020 1:11 AM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Public Comment

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To Whom It May Concern:
I’d like to publicly express my esteemed support for dissolving the Lake Powell Pipeline project in all
facets. This project is dangerous to the public financially, politically, and legally, and blatantly lacks proper
research, appropriate funding, and realistic alternative solution exploration. Factual, clear, concise and
informed alternatives need to be explored, not just by Washington County representatives, but also by the State
of Utah. And this information needs to be made available to the public.
It is a shocking insult to us, as citizens, that our local and state governments have assumed that we, the people
of Washington County, are not interested in exploring water conservation alternatives because no solution
other than the Lake Powell Pipeline has been proposed realistically as an alternative to current water
management practices. Through the exponential growth our county has experienced, we have consistently
seen a pattern of sprawl, build, sprawl, build, with no real city, county, or state planning that supports an
efficient and effective alternative water management infrastructure.
What I’d like to see are explorations of alternatives to the Lake Powell Pipeline plan. These could include
changes that can be implemented quickly, are cost-effective, and allocate existing resources instead of
requiring external funding:
1) What are the proposed current water management alternatives and who is proposing them? Are alternative
water management techniques commonly practiced in cities with high-drought and desert landscapes (such as
Los Angeles, Dallas, Phoenix, and Las Vegas) being considered?
Do these water management techniques include:

1. Incorporating accurately measuring and charging per acre-foot of actual use, charging a higher rate to
offset high water consumption during peak heat times?

2. Implementing real-time discounted water rates based on overall low water use?
3. Synchronizing timed water availability to coincide with existing high-water use in public areas (such
as schools, golf courses, and parks) which would reduce low water-pressure issues during peak use
times?
4. Implementing higher water taxes for areas zoned with vacation homes/nightly rentals, commercial
hotels, state parks, and county parks?
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5. Create a total monthly water availability cap for all HOA areas in residential
developments within Washington County?

6. Implementing tax breaks for residential and commercial areas to remove grass lawns and replace with
xeriscaping?

7. Changing city/county ordinances to reflect federal water use law and water conservation regulation
practices, etc.?

2) How and where water distribution is established, e.g. currently agricultural use incorporates watering golf
courses in Washington County, whether private or public. What federal, state, and local laws are suburbs and
residential zones being held to in relation to grandfathered water rights, base price for agricultural water that is
used to “irrigate” lawns, and what options have been explored to increase price of water used to feed grass
lawns, golf courses? What legal language can be modified to exclude grass lawns from “agricultural
use"? How can existing law be modified to support decreased overall water use throughout Kane and
Washington Counties? What, if any, laws have been proposed that would offset peak water use during high
heat times?
3) Are ordinance changes being considered that restrict higher water limits in areas of non-agricultural
(excluding golf courses) existing and proposed high water use? How would alternate solutions for
unnecessary water use be proposed to the public? How and where have increased efficiency plans utilizing
water recycling been evaluated, if at all?
Or are we as citizens instead being left to default endorsing this type of 'build pipeline/fix problem later’
mentality, which propagates an even higher water use five years down the road. Because our local and state
officials have left us without exploring alternatives, or information pertaining to the involvement of the Lake
Powell Pipeline project's effects on current cost values, current law as it pertains to who will be fiscally
responsible by this project, and giving us an explanation why especially after the recent investigations why the
project continues to push forward without halting and following other mandated state water ordinance and
enforcement, we as citizens are being forced into supporting this project as the only recourse in water
management.
What I expected to see was a thorough investigation of alternatives before officials started to approve building
and digging the actual pipeline foundation between Lake Powell and Washington County. Washington County
water conservation methodologies dead-end with the Lake Powell Pipeline. Why was this built so early
on? Was it in hopes of visually accommodating a slow transition for the public? Pipe and ditches are being
dug and built faster than I can keep up, all under the assumption that the public is in support of building the
Lake Powell Pipeline. This is scary to me as a citizen, as the project isn’t even approved.
But more importantly, the legal precedent setting aside the preservation of real water conservation measures by
our local government, and usurping of Federal authority to receive a loan that the County assumes full debt of
repayment for assumes an even greater irresponsibility of Washington County citizens—we need to stand up
for our rights to see through a full scale evaluation for water management alternatives. I do not want this on
my head!
As a tax paying citizen and conservator, not just a consumer, of Washington County for over 20 years, there
lies extreme suspicion of authorities like Representative Stewart and his supporters, as they relentlessly drive
support of the Lake Powell Pipeline, instead of openly exploring alternative solutions to water and zoning
management. It makes me question the bottom line, raises suspicions of future city/suburb planning for
Washington and Kane Counties, and suggests that additional suburban development, made way by the legal
ramifications of Washington County’s NEPA bill and building of the Northern Corridor, will make way for
paying and funding the Lake Powell Pipeline, intrinsically linking the two politically through vested financial
interest.
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By implementing the Northern Corridor and changing the legal manifestation of endangered species
protection, a severe legal precedent will be introduced along with additional suburban sprawl. However, for
Washington County and the State of Utah, that precedent is financially efficacious for zoning additional
suburban and commercial areas in sensitive environments throughout Southern Utah. Not to mention, as
Washington County hails as the only county lacking legal restrictions and enforcement for water use across all
of Utah, it is safe to assume that a significant portion of the additional suburban homes built will follow the
current landscaping trend and carry with it a water receipt that links grass lawns and HOA mandated
waterfalls, golf courses, and “lakes” in order to pay the ever-growing price tag of the Lake Powell
Pipeline. Does UDOT have a vested interest in funds tied into this Northern Corridor project? Will the State
of Utah get a return on its loan to Washington County if it guarantees and supports UDOT finances to develop
the Northern Corridor? It seems that the state needs to guarantee funds will be repaid on the Lake Powell
Pipeline somehow, and expounding sprawl has a history of guaranteed means of taxation and profit.
The current price for the Lake Powell Pipeline exceeds a far range of figures from $300 million to $2
billion. I’d love for not just my local government, but also the State of Utah, to explain to me, as a lay person,
how the Lake Powell Pipeline project, and all the legal changes being asked of our county, state, and federal
governments (requests being paid for by our hard-earned taxes), how this is a cheaper fix than changing
looking at alternatives such as making changes to local zoning ordinances for current and future water
planning, changing landscaping from grass lawns in existing homes and businesses, and maybe changing water
tier cost patterns to accommodate higher water use by golf courses and HOA’s that insist on high water
consumption, and why part of the conversation fails to include adding in real-time water usage counts of perhousehold acre-feet, instead of looking at residential use that excludes vacation homes, nightly rentals, and
snowbird homes who generally have a higher ratio of grass/home than not. Water conversation hasn’t even
occurred in the conversation without adding in unrealistic taxes and/or impact fees, as was proposed to fund
public growth last time it crossed the water conservation financial compensation path.
With such a high dollar price, I’m sure our representatives are eager to explore alternative solutions in these
topic areas. Instead, alternatives seem to lay untouched: they are obtusely missing from the ongoing public
dialogue entertained by our representatives. I would love for Washington County to prove me wrong, and let
us residents see what alternatives have been explored, and explain to us solidly why we’re not acting on
utilizing alternatives, and justify why we are being asked to pay the price for the Lake Powell Pipeline and a
good chunk of the Northern Corridor.
Not only that, but building the Lake Powell Pipeline strikingly devalues the public space of untouched
environment through the ghastly tragedy of submitting ugly, depressing, anciently-outdated industrialized, and
disparately immersive roads on otherwise agelessly stunning beauty, exceptionally awe inspiring views, raw
nature, and otherwise pristinely untouched wilderness, currently kept at bay from the damage of
development.
Violating our protected land, endangering Utah’s current allocation of water rights through misuse and
overuse, does NOT justify building and piping in additional water. Federal, state, and local laws need to be
scrutinized to reflect immediate conservation measures instead of cushioning the current “use it or loose it”
mentality. The water rights found throughout Washington County lead its citizens to believe that we have an
unending gold supply of water: this is a potentially economically fatal mentality. Leading the way with water
surplus visuals, stunning other dry and arid cities to stare aghast in awe and wonder at the blatant disregard for
our water rights, also causes states like California and Nevada to recoil and demand water rights that will
actually be used for agri-culture, not golfing-culture. It also misrepresents many people who travel from all
corners of the world to falsely believe that we have a surplus of water, and this illusion feeds all who live
within the boundaries first hand. This is making Utah looks amazingly foolish for not problem solving
alternatives and to the arid Southwest, paints a picture where not only Utahans look wasteful and counter to
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green living, but greedy and deceitful. Not exactly a winning combination if you’re trying to cultivate
growth. Especially in these economically unstable and fragile times.
We are truly blessed to be able to live in an amazing area. With true greatness comes great responsibility. Not
speaking out is the same as standing by and watching it be destroyed unnecessarily. Silence is endorsing
waste, pouring water out the last canteen and onto the dirtied boots of greedy officials that march over the
parched mouths of future generations. Who exactly is being held to the task to make sure our kids’ kids will be
able to have water to drink? We need public information appropriate for real-time, immediate, alternatives to
building the Lake Powell Pipeline. I also live here. It is my due diligence to speak out, not just against
building the Lake Powell Pipeline, but also to redefining the legal definitions of ag water rights and its
preservation, for identifying real agricultural water use. But most importantly, as an American, as someone
entrusted with being responsible for our public resources and water rights, I demand our officials be held
responsible to protect the administration of the law of the land, and also, as a citizen, I must speak up to
preserve and protect my Constitutional right to engage my local government to listen to my questions and
comments. I don’t live here to see what I could see in Pennsylvania or Washington. I live here to be
immersed in some of the most beautiful desert landscapes on earth, still visible in the space God instilled it.
I’d like to attempt to persuade you that Washington County and its citizens have a due diligence and duty to do
better than attempt “band-aid” fixes at deeper water management and conservation infrastructure issues, water
rights allocation and zoning ordinances, and water management enforcement. We cannot allow corrupt
decisions to navigate blatant disregard for our responsibilities. I cannot go to bed and sleep at night if I do
nothing. Creating what I'd call a “water carcass slum”, the Lake Powell Pipeline and Northern
Corridor will devalue the public space irreparably and expose Washington County’s clear ignorance and
haphazard extradition of valuable national treasures found nowhere else on the planet, the “greatest
misallocation of resources” in the history of Washington County, and perhaps Utah. It speaks to an image that
I, as a Washington County citizen, as a Utahan, and as an American, do not EVER want to be labeled with.
Sincerely,
April Subashe
d00153901@dmail.dixie.edu
PO Box 246
Santa Clara, UT 84765
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Cardoza,Daniel R <DCardoza@mwdh2o.com>
Tuesday, September 8, 2020 4:01 PM
LPP, BOR-sha-PRO
Harriger,Jennifer A; Hasencamp,William
[EXTERNAL] Lake Powell Pipeline DEIS Comment Letter
Lake Powell Pipeline Project_MWD Comment Letter_Final.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Good afternoon,
The Metropolitan Water District of Southern California (Metropolitan) reviewed the Notice of
Availability of the Lake Powell Pipeline Project Draft Environmental Impact Statement/Draft Resource
Management Plan Amendment. The attached letter contains Metropolitan's response to the public
notice as a potentially affected public agency.
Thank you,
Daniel Cardoza
Environmental Planning Section
The Metropolitan Water District of Southern California
Office: (213) 217-5602 | Mobile: (714) 865-4631
dcardoza@mwdh2o.com

________________________________
This communication, together with any attachments or embedded links, is for the sole use of the intended recipient(s) and may contain
information that is confidential or legally protected. If you are not the intended recipient, you are hereby notified that any review, disclosure,
copying, dissemination, distribution or use of this communication is strictly prohibited. If you have received this communication in error,
please notify the sender immediately by return e-mail message and delete the original and all copies of the communication, along with any
attachments or embedded links, from your system.
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THE METROPOLITAN WATER DISTRICT
OF SOUTHERN CALIFORNIA

September 8, 2020
Mr. Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606

Via Electronic Mail

Dear Mr. Baxter:
Notice of Availability of the Draft Environmental Impact Statement/Draft
Resource Management Plan Amendment for the Lake Powell Pipeline Project
The Metropolitan Water District of Southern California (Metropolitan) reviewed the Notice of
Availability of the Lake Powell Pipeline (LPP) Project Draft Environmental Impact Statement
(DEIS)/Draft Resource Management Plan Amendment (RMP A). The DEIS/Draft RMP A was
prepared pursuant to the National Environmental Policy Act (NEPA) by the Bureau of
Reclamation (Reclamation) as the Lead Agency, in consultation with the following Cooperating
Agencies: Bureau of Indian Affairs (BIA), Bureau of Land Management (BLM), Kaibab Band of
Paiute Indians (Tribe), National Park Service (NPS), and U.S. Fish and Wildlife Service
(USFWS). The proposed Project consists of the construction of a pipeline that would divert
approximately 86,000 acre-feet of water from Lake Powell near Glen Canyon Dam in Page,
Arizona, to Sand Hollow Reservoir near St. George, Utah for use in Washington County in Utah.
This letter contains Metropolitan's response to the public notice as a potentially affected public

agency.
Metropolitan is a public agency and regional water wholesaler. It is comprised of 26 member
public agencies, serving approximately 19 million people in portions of six counties in Southern
California. Metropolitan's mission is to provide its 5,200 square mile service area with adequate
and reliable supplies of high-quality water to meet present and future needs in an
environmentally and economically responsible way.
Metropolitan has a contract for Colorado River water and has delivered water thorough its
Colorado River Aqueduct to its service area since 1941. Since the unprecedented drought in the
Colorado Basin that started in 2000, Metropolitan has been part of the collaboration between the
Colorado River Basin states and the federal government to respond to the effects of the drought
on the reservoirs. In the interest of continuing that interstate collaboration, Metropolitan supports
the letter from the Basin States to Secretary David Bernhardt regarding the request to refrain
from issuing a Final EIS (FEIS) or Record of Decision (ROD) until the seven Basin States and
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the Department of the Interior are able to reach consensus regarding outstanding legal and
operational concerns raised by the proposed project.

9534-1
Continued

The DEIS emphasizes anticipated construction-related impacts associated with the LPP, but does
not adequately address potential operational impacts to downstream water quality, downstream
water supply, Lake Powell and Lake Mead operations, Glen Canyon Dam hydropower
operations, and cumulative effects in the context of similar water supply projects in the region.
The remainder of this letter will discuss Metropolitan's suggestions to strengthen the analysis to
adequately address these topics.
Section 3.8 - Hydrology

Page 114. Section 3. 8.1 .1, Regulatory Framework and Methodology - The general model
assumptions list two inflow sets that were evaluated as part of the DEIS: the Index Sequential
Method for direct natural flow for the period of record from 1906 to 2018 and climate change
inflows. Other recent Colorado River Simulation System (CRSS) evaluations conducted by
Reclamation have used a period of the direct natural flow record referred to as the Stress Test
(from 1988-2018). Please include an evaluation of this hydrologic period to be consistent with
other recent evaluations.

9534-2

The analysis in this DEIS assumes that operational structure put in place by the 2007 Interim
Guidelines and the 2019 Drought Contingency Plan (DCP) expire in 2026 without being
replaced. While many operational rules and structures related to the operations of Lakes Powell
and Mead expire in 2026, it is likely that they will be replaced by something that more closely
resembles the current structure than that structure being removed and not replaced, and overall
understanding of the impacts are best understood in an operational framework that is familiar as
the status quo. Please perform an analysis where the 2007 Interim Guidelines and the 2019 DCP
are extended beyond 2026.

Page 114. Section 3.8.1.1, Regulatory Framework and Methodology-The DEIS mentions an
exchange contract envisioned as part of the project between Reclamation and the Utah Board of
Water Resources where water on the Green River and/or its tributaries would be forborne in
exchange for water released from Flaming Gorge Reservoir to Lake Powell. However, the DEIS
does not provide the information required to understand or evaluate the potential impacts to Lake
Powell. Specifically, it is not clear what the implications are for the volume of water shepherded
to Lake Powell for the pipeline are in terms of the Tier Determinations conducted annually
pursuant to the 2007 Interim Guidelines. While the 2007 Interim Guidelines do expire in 2026, it
is likely that a similar structure would be implemented in the future and it would be useful to
understand how this project would impact the current 2007 Interim Guideline structure. It is also
unclear what would happen to water released to Lake Powell, but unused by St. George. Please
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provide additional details related to the operational aspects, forbearance mechanisms, and Lake
Powell storage characteristics related to this exchange contract.

9534-3
Continued
9534-4

Page 117. Section 3.8.2, Environmental Consequences - The DEIS acknowledges there will be
changes to the flow of the Virgin River as a result of the LPP, but does not discuss how those
changes may affect the lower reach of the Colorado River as the Virgin River joins Lake Mead.
Please include a discussion on how the anticipated changes in Virgin River flows may affect the
Colorado River.
Page 118. Section 3. 8. 2. 3, Comparative Analysis ofAlternatives - This section describes two
categories of depletions considered in the analysis. The first category is reasonable foreseeable
depletions that are defined with state legislation and the second category is depletions that cannot
be defined as reasonably foreseeable. Please clarify how projects that are foreseeable, but not yet
defined with state legislation were included, such as the Green River Block of water and the
proposed Navajo-Utah Water Rights Settlement Act.
Page 118 -121. Section 3.8.2.3, Comparative Analysis ofAlternatives- Comparative analysis
includes changes to Lake Powell pool elevations but does not include a discussion in resulting
changes in releases to Lake Mead. Please include analysis of changes in releases to Lake Mead
due to changes in Lake Powell pool elevations.

9534-5

9534-8 Hydrology

9534-6

9534-7

hydrologic variability and cumulative reasonably foreseeable projects. It is not appropriate to

measure the significance ofthis impact against hydrologic variability, since the Colorado River
Basin is known for its highly variable flows (page 9 of this report states a range of 5 .4 - 24 .18
MAF per year). While the impact may not be considered significant in the context of the overall
natural hydrologic variability of the system, the DEIS did not analyze potential effects of the
LPP in the context of the operational constraints on Lake Powell and Lake Mead, specifically at
the margin of tier determination thresholds. Potential significant impacts to Lake Powell storage
values are magnified at the lower end of the hydrologic variability assumptions and may result in
significant impacts when Lake Powell' s operational constraints are taken into account. Please
address the potential effects of the LPP in the context of Lake Powell's operational constraints.

Page 12. Section 2.3.1 .1 Direct Natural Flow Iriflow Results-The report states, "In general, the
pool elevation differences are larger later in the late stage of simulated years. Prior to the year
2028, there are no differences at any percent level." This seems to imply that this is an important
conclusion from the modeling and supportive of the idea that impacts are insignificant. However,
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Appendix C-10, Hydrology

Page 12. Section 2.2.3 Colorado River Simulation System and Virgin River Daily Simulation
Model Cumulative Effects - The report states that the LPP would contribute to reduced storage
values in Lake Powell, but that the contribution is not significant compared against both
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Section 1.2.3 .2 states that, "for both schedules, depletions are zero for the years 2020 through
2027" (due to construction). If the only change is the project, and the project isn't implemented
until 2028, it is only natural to expect that there would be no changes between the No Action and
Action Alternatives modeling results before 2028. Please add text to clarify this point.

9534-8
Continued

9534-11 Water Resources
9534-9

Page 32. Section 2.3.1.2, Climate Change Inflow Results - The report notes that the model
results do not represent what the actual reservoir elevations or releases would be in any particular
year, as non-LPP demands are held constant either at 2020 or 2060 levels, and that model results
should be interpreted based on the relative differences. This is incompatible with statements
made at the top of Page 8 that discuss the statistics from the modeling run providing information
regarding the probability of variables of interest being at particular points, as well as a statement
on Page 13 that "Figure 2.3-2 shows probability of Lake Powell pool elevation being below
3,490 feet..." The modeling results discussion should be limited to the differences between
outcomes of the two alternatives and should not include the probability of certain events
occurring. Please perform a comparative analysis with a baseline growth in demands that is
consistent with other recent evaluations, where the LPP pipeline demands represent the
difference in growth between the No Action and Action alternative. This would enable both
direct comparisons and a discussion on the probability of certain events occurring, and may
reduce confusion.

9534-12 Water Resources

Section 3.9 - Water Quality
The DEIS ' s water quality analysis focuses on the project areas of the LPP. Water quality of Lake
Powell and the lower reaches of the Virgin River should be discussed. Please include a
discussion on the expected increased flow and nutrient loading in the Green River, upstream of

9534-10

Lake Powell.

Page 131. Section 3.9.2.1, Environmental Consequences - The DEIS broadly acknowledges
potential effects on surface water and groundwater quality from the LPP and lists "Changes in
water quality associated with volume changes in Lake Powell and downstream in the Lower
Colorado River, as a result of water withdrawals from Lake Powell," as a potential effect. The
DEIS does not provide additional analysis or substantiation ofthis statement, nor does it discuss
whether this impact could be considered significant. Please include an analysis of the potential
effects of the LPP on water quality downstream of Glen Canyon Darn in the Lower Colorado
River.
Lake Powell Pipeline Project Final Study Report 17, Surface Water Quality- The DEIS
references this report pertaining to past water quality modeling under the previous iteration of the
LPP. Appendix A - Section E.1.2.4 Nutrients (Page 33) of the report states that phosphorus,
nitrate-nitrogen, and ammonia were modeled with information in Attachment C, which is not
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made available in the provided file. The section also states, "Results are not presented in any
detail other than to state that no significant differences were noted. Further analysis of these
results is not recommended considering the assumptions used." Please provide this water quality
data if it is being used to in the DEIS analysis to support an impact determination.

9534-12
Continued

Chapter 5 - Cumulative Effects

Page 257, Section 5.2, Methodology-The DEIS does not adequately address potential
cumulative impacts and interrelationships among the Green River Block (72,000 AFY), the
proposed Navajo-Utah Water Rights Settlement Act supply (82,000 AFY), and the proposed LPP
(86,000 AFY). Please include an analysis of potential downstream impacts of the proposed LPP
in the context of these additional projects.
The DEIS does not include an analysis of the impacts of the project on hydropower production at
Glen Canyon Dam. It is our understanding that this analysis is expected to be included in the
final document. Please provide a draft copy of this analysis for review and comment by
stakeholders and potentially affected public agencies prior to submission of the final document.
We appreciate the opportunity to provide input to your planning process and we look forward to
receiving future documentation and plans for this project. For further assistance, please contact
Mr. Daniel Cardoza at (213) 217-5602 or dcardoza@mwdh2o.com.
Very truly yours,

Jennifer Harriger
Interim Manager, Environmental Planning Section
DC:rdl
Sharepoint\USBR\Lake Powell Pipeline ElS
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Desiree Williams <desiree4331@gmail.com>
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LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
Conserve Southwest Utah has reviewed the Lake Powell Pipeline Draft Environmental
Impact Statement and finds it to be inadequate and egregiously flawed. The Bureau of
Reclamation (BOR) did not evaluate reasonable alternatives, did not adequately
address public concerns raised in scoping, and did not include an objective analysis of
the environmental and economic impacts the project will have on the residents of
Washington County and the state of Utah. In the Lake Powell Pipeline (LPP) Draft
Environmental Impact Statement (DEIS) critical data was misinterpreted and is hard to
understand. Some information is completely omitted. The DEIS needs to be corrected
and revised with accurate and unbiased information. Conserve Southwest
Utah (CSU) has outlined 9 points which are topics of concern with the DEIS. Please
take note of them and act accordingly.
Thank you,
Desiree Williams
4331 Mill Creek Ct
Fort Collins, CO 80526
-Desiree or Daisy Williams
970-988-8773
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To:
Cc:
Subject:
Attachments:

dexter lim <dexterlim2002@gmail.com>
Tuesday, September 8, 2020 2:20 PM
LPP, BOR-sha-PRO
Ainslee Archibald; daniela trajtman
[EXTERNAL] LPP DEIS Comments
Sunrise Vegas Lake Powell Statement.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

The Sunrise Movement Las Vegas Hub is a 501(c) nonprofit youth-based volunteer organization
dedicated to ensuring social and environmental justice, as well as the preservation of a liveable
future. Attached below are our comments and concerns regarding the proposed Lake Powell
Pipeline, the content of the DEIS, and the impact this could have on Nevada as well as all other
Lower Basin states.

9536
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As a youth-based organization, the Sunrise Movement advocates for the foresight and action needed to
protect the future we will inherit. The state of Nevada has always persevered in delicate balance with the
unique desert ecosystem that surrounds it. Water means life, and every drop is needed to secure our
future. As the Sunrise Movement Las Vegas Hub, we stand in opposition to the proposed Lake Powell
Pipeline that threatens to needlessly waste this most precious resource under the capricious
management of the Washington County Water Conservancy District.
We demand that the indispensable resource of the Colorado River be treated with the respect it deserves.
This pipeline deflects taking responsibility for water management and comes with a great cost for the
people of Nevada and Utah alike. It is in the best interest of every region that draws from the Colorado
River to address the root cause of this controversy: the need for sustainable use. Utah’s water managers
must take leadership and do their part to conserve this shared and finite necessity, not flounder and seek
temporary, inequitable diversions like LPP.
The policy reasons to oppose the pipeline are equally as important as environmental concerns. As it
stands, the Lake Powell Pipeline is attempting to move forward regardless of lacking the congressional
approval it needs for the project, as well as blatantly ignoring opposition and nonconsent from the state of
Nevada and other Lower Basin states. As it stands, this pipeline is an injustice to the entirety of the
American Southwest, and portrays Utah authorities as rapacious and callous on a national scale.
Furthermore, the pipeline’s DEIS fails to even recognize multiple critical stipulations. The DEIS completely
disregards any impacts this diversion from Lake Powell will have on the inextricably linked Lake Mead. In
Las Vegas, we understand better than anyone how dependent our city is on Lake Mead for basic
resources such as water and electricity. Additionally, the DEIS explicitly neglects any meaningful or
modern climate analysis of the uncertain state of the Colorado River as it is now, let alone conditions after
further usage. Lastly, the DEIS does not recognize any conservation-based alternatives. Despite
Washington County consuming twice the average amount of water per capita compared to cities like
Denver, Albuquerque, Phoenix, and Las Vegas, there has been no effort in the DEIS to explore a
conservation alternative that has been successfully used by the aforementioned communities to cut their
consumption while meeting demands. Considering that LPP’s application for its water has yet to have a
hearing via the Utah State Engineer, the Bureau should also consider that this project doesn’t even have
a valid in-state water right.
The Lake Powell Pipeline is inherently unjust, drawing excess water from a communal source, without
even attempting to better manage what is already being used. Without responsible use, the Colorado
River will become too overtaxed for any state to draw from effectively. It is only fair to eliminate profligacy
before asking for more, and for the sake of a liveable future, we must preserve what we have left.
Signed,

Dexter Lim
Las Vegas Hub Coordinator
Sunrise Movement

Ainslee Archibald
Las Vegas Hub Coordinator
Sunrise Movement

Daniela Trajtman
Las Vegas Hub Coordinator
Sunrise Movement
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From:
Sent:
To:
Subject:
Attachments:

Work, Dominique, OSE <Dominique.Work@state.nm.us>
Tuesday, September 8, 2020 7:30 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments by the New Mexico Interstate Stream
Commission on the Lake Powell Pipeline Draft EIS
NMISC 09 08 2020 Comments on the Lake Powell Pipeline DEIS with
attachments.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Mr. Baxter,
Attached please find the comments of the New Mexico Interstate Stream Commission on the
Lake Powell Pipeline Draft EIS. If you have any questions or comments, please contact
me. Thank you.
Dominique Work
Legal Bureau Chief
New Mexico Interstate Stream Commission
(505) 827-4136
This message (including its attachments) may contain information that is confidential, legally privileged
and/or exempt from disclosure under applicable law. It is intended only for the individual(s) or entity
named as the intended recipient. Any name or signature block is not a legally binding electronic
signature. If you are not an intended recipient, you are not authorized to read, disseminate, distribute
or copy this e-mail. If you have received this communication in error, please notify the sender
immediately at Dominique.Work@state.nm.us and delete this e-mail and all its attachments from your
system. Thank you.
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Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
Attn: Mr. Rick Baxter, Program Manager
302 East Lakeview Parkway
Provo, Utah 84606

RE:

Submitted via email to lpp@usbr.gov

New Mexico Interstate Stream Commission Comments on the Draft
Environmental Impact Statement for the Lake Powell Pipeline Project Docket No. RR-04963000; XXXR0680Rl; RR.17549661.1000000

Dear Mr. Baxter,
The New Mexico Interstate Stream Commission (ISC) submits these comments on behalf
of the State of New Mexico on the draft Environmental Impact Statement (EIS)/ draft Resource
Management Plan Amendment for the Lake Powell Pipeline Project. The Bureau of
Reclamation (BOR), who is Joint Lead with the Bureau of Land Management (BLM), published
a Notice of Availability of the draft EIS for this project in the Federal Register on June 8, 2020,
in accordance with the National Environmental Policy Act of 1969. A joint letter is being sent
from the Colorado River Basin States, with the exception of Utah, (Six-States letter) to the
Secretary of the Interior, requesting that the BOR not issue a Final Environmental Impact
Statement or Record of Decision on this proposed Project until the seven Colorado River Basin
States reach consensus on a number of unresolved issues that are outside the scope of this EIS.
The Secretary of the ISC is a signatory to this Six-States letter and the ISC firmly believes that
the issues presented in the letter must be addressed before any Final EIS or Record of Decision is
issued for the Lake Powell Pipeline. The Six-States letter is attached to this letter for your
information. In addition, the ISC also provides its specific comments on the draft EIS.
The ISC continues to support efforts by the State of Utah to continue to develop its Upper
Basin allocation of water under the Upper Colorado River Compact. In 2003 the Upper
Colorado River Commission (UCRC), of which both New Mexico and Utah are members,
adopted two separate resolutions supporting respectively Utah's Lake Powell Pipeline Project
and New Mexico's Navajo Gallup Water Supply Project subject to certain conditions. The June
19, 2003 UCRC Resolution "Regarding the Use and Accounting of Upper Basin Water Supplied
to the Lower Basin in Utah by the Proposed Lake Powell Pipeline" is attached. Unfortunately, as
of this time, some of the water use and accounting issues discussed in the 2003 UCRC resolution
have not been resolved between Utah and the other Upper Colorado River Basin States.

9537
The division and use of water from the Colorado River is governed by a complex set of
compacts, treaties, acts of Congress, judicial decisions and other documents collectively referred
to as the "Law of the River." Legal issues remain as to whether, under the Law of the River,
the State of Utah and the BOR may proceed with the proposed Project without further agreement
by the other Colorado River Basin States, or other authorization. Those issues need to be
addressed, either in the context of the DEIS, or outside of the NEPA process, in order for New
Mexico to be able to fully support this project in the future.
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Additionally, New Mexico believes three other significant Upper Basin water use and
accounting issues must be addressed prior to BOR's issuance of a Final EIS: 1) the role of the
UCRC in the accounting of the Lake Powell pipeline operation in the Upper Basin, 2) that
reservoir storage impacts from the Lake Powell Pipeline Project be accounted for at Flaming
Gorge Reservoir, not Lake Powell, and 3) that the Upper Basin water used in St. George be
subject to strict water use and accounting procedures so that all of the Upper Basin water will be
fully consumed in Utah. We address each of these issues below in sequence.
Pursuant to the 1948 Upper Colorado River Basin Compact, the UCRC has the power to
make findings as to the quantity of water of the Upper Colorado River System used each year in
the Upper Colorado River Basin and in each State thereof. Under Article VIII(d)(9), the UCRC
also has the power to make findings as to the quantity of reservoir losses and as to the share
thereof chargeable under Article V to each of the States. Therefore, the UCRC necessarily must
be involved in any determinations of the amount of water evaporating out of Lake Powell and
chargeable to Utah if the proposed project is authorized. The fact that the exchange agreement
drafted between the State of Utah and the BOR does not contemplate a role for the UCRC makes
it inadequate to comply with the Law of the River.
The draft EIS, on page 4, mentions a Lake Powell Pipeline water exchange contract with
BOR. This contract allows for a change in the expected future point of diversion of water from
the Green River to Lake Powell. If the point of diversion had remained on the Green River, then
the use of this water would likely have triggered increased releases from Flaming Gorge
Reservoir in order to maintain the Endangered Species Act (ESA) flow recommendations in the
Green River. With the point of diversion at Lake Powell, the releases from Flaming Gorge will
not need to increase. The exchange contract thus shifts the effects of the use of this Utah water
right from Flaming Gorge reservoir to Lake Powell. Releases and storage at Flaming Gorge
would remain at current levels while storage in Lake Powell would decrease due to the fact that
Utah would take this water directly out of Powell without making compensating releases out of
Flaming Gorge. The BOR could, instead, operate Flaming Gorge in a manner that would
eliminate or minimize the effects of Lake Powell Pipeline diversions on the releases and water
elevations at Lake Powell, and would shift these effects back to Flaming Gorge. This operation
would be more acceptable to some of the Basin States, including New Mexico. The Final EIS
would benefit by including discussion of this change in the effects on the two reservoirs and of
BOR's rationale in moving the effects of the Project from Flaming Gorge to Lake Powell.
Absent consensus amongst the Upper Basin States and the UCRC, New Mexico cannot support
the current exchange agreement as drafted.
Pages 117 and 122 of the draft EIS, indicates that the action alternatives would increase
return flows in the lower portion of the Virgin River. New Mexico is concerned, that a portion
of Utah's Upper Basin apportionment delivered to the Lower Basin in Utah by the Lake Powell
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Pipeline could cross into the Lower Basin portion of another State (Arizona). A more thorough
description of the use and accounting of Lake Powell Pipeline water is needed to ensure none of
the Upper Basin water will leave the State of Utah. The ISC believes that the water use and
accounting procedures used for New Mexico's San Juan-Chama Project could be successfully
implemented for the Lake Powell Pipeline Project. The San Juan-Chama project is a transbasin
diversion in New Mexico that provides water from the San Juan Basin to the Rio Grande Basin.
The procedures referenced above are used to ensure that San Juan-Chama water is fully
consumed in New Mexico.
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1. The draft EIS is 313 pages in length, excluding appendices. The ISC believes that, unless

a waiver has been issued, the maximum length of the EIS is limited to 300 pages pursuant
to Secretarial Order 3355 Streamlining National Environmental Policy Act Reviews and
Implementation of Executive Order 13807, Establishing Discipline and Accountability in
the Environmental Review and Permitting Process for Major Infrastructure Projects. If a
page length waiver has been received, this waiver should be mentioned in the final EIS
and attached to it.

3. The term "culinary water use" (or culinary M&I water or culinary supply) is repeated
several times in the draft EIS, but does not appear to be defined within the document. The
term "culinary water" should be defined for readers. We request BOR also explain how
this use is different; if it is, from municipal or industrial use of water.
4. Pg 151 of the draft EIS states, " [i]t is anticipated that 9.05 acres of jurisdictional waters
would be affected by the Proposed Project (Southern Alternative)." Pg 153 of the draft
EIS states, "[u]nder the Highway Alternative, 2.67 acres ofriparian area and 8.73 acres of
jurisdictional waters would be affected". These statements indicate that the Army Corps
of Engineers (USACE) has a decision-making role in this project. Yet, there is no
mention on pg 11 of the draft EIS of a decision by the USACE as part of OFD. Nor is
USACE mentioned on the federal permitting dashboard page for the Lake Powell
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Further, the ISC has developed the following list of specific institutional and technical
comments on the draft EIS and supporting documents.

2. The United States Fish and Wildlife Service (USFWS) is called out in the draft EIS (page
11) as not being a federal agency that has to make a "decision" under One Federal
Decision (OFD). The rationale for that decision is not clear. In other contemporaneous
EIS's, representatives of the BOR have identified the ESA Section 7 consultation as a
"decision" under OFD. ESA consultation also appears on the Federal Infrastructure
Projects Permitting Dashboard for this Project at:
https://cms8. permits.performance.gov/permitting-pro jects/lake-powell-pipeline, which
strongly suggests that it is considered a decision in the OFD process. The BOR either
needs to include the ESA consultation as a "decision" under OFD or provide a rationale
in the final EIS for not doing so. Finally, it is unclear whether the findings of the
Biological Opinion will be incorporated into the Record of Decision (ROD) for the Lake
Powell Pipeline and we request BOR include discussion of this issue in the Final EIS.
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9537-8 Wildlife

9537-9 Other
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Pipeline EIS. We understand the Nevada-Utah Regulatory Section of the USACE
received a permit application for this project in June 2020, but that further information
was needed before a permit could be issued by USACE. Issuance of a permit by the
USACE is a "decision" under OFD and must be identified as such in the EIS. The
USACE permit should also be depicted on the Federal Infrastructure Projects Permitting
Dashboard (https://cms8.permits.pe.rformance.gov/pennitting-projects/lake-powellpipeline). If BOR concludes that the USACE permitting process is not a "decision" under
OFD for this project, then the rationale for this decision should be provided in the final
EIS.
5. Pg 240-241 of the draft EIS -"Water reliability benefits of the pipeline project in the
Lower Basin of Utah are estimated using previously completed studies, but those studies
are not attached or cited in the draft EIS. Please provide citations for these studies, and, if
possible, links to the documents in the Final EIS, so that the figures provided in the draft
EIS can be reviewed in context by readers in the Final EIS.

9537-10
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9537-15 Other
6. Page 10 of Appendix A provides the concerns of the Kaibab Band of Paiute Indians
related to impacts of the proposed project to the Kanab Creek Canyon Area of Critical
Environmental Concern and the Kanab Creek Traditional Cultural District from the
Agency's Preferred Alternative. Will the Programmatic Agreement referenced in the
Appendix be signed prior to issuance of a ROD and incorporated into a ROD on the Lake
Powell Pipeline EIS? If so, that should be noted in the Final EIS.
7. According to the Preliminary Draft Biological Assessment (UBWR 2019), terrestrial
species surveys were conducted in 2010. These surveys are now quite dated. Are
preconstruction surveys planned for all listed species? Further, there is no mention of
potential impacts to species from climate change in the Draft Biological Assessment. Did
the BOR analyze and consider those potential impacts and how these impacts may
interact with impacts from the project? The 2016 Lake Powell Climate Change Report
states that "Colorado River Basin studies project inflow to Lake Powell is likely to
decline in the future resulting from climate change. Streamflow in the Virgin River is
likely to decline during the summer months. Reduced inflow to Lake Powell could have
detrimental effects on storage levels if stringent shortage and demand management
strategies are not implemented."
8. The pending settlement between the Navajo Nation and the State of Utah was not
included in modeling as a foreseeable future depletion on the system. Given that this
settlement is pending approval by Congress, its enactment is certainly foreseeable and its
future effects should have been taken into account in the draft EIS.
9. Pg 114 of the draft EIS and page 3 of Appendix C-10 state that one of the general
assumptions made for the CRSS modeling was that the management of Lake Powell and
Lake Mead would revert in 2027 to the operations used before the Interim Guidelines and
the Drought Contingency Plan. The addition of modeling scenarios in which the current
reservoir operations continue through the study period would be useful.
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While New Mexico supports efforts by the State of Utah to use its apportionment of Colorado
River water, the current draft EIS fails to address issues that are crucial to a proper authorization
of this project. Some legal and technical issues are within the purview of this EIS, while others
must be addressed among the seven Basin States outside of the NEPA process associated with
this project. We appreciate this opportunity to comment on the draft EIS and supporting
documents for the Lake Powell Pipeline Project.

Sincerely,

Alternate UCRC Commissioner for New Mexico
Director, New Mexico Interstate Stream Commission
Cc:

Todd Adams, UCRC Commissioner for Utah
John D' Antonio, Jr., UCRC Commissioner for New Mexico
Rebecca Mitchell, UCRC Commissioner for Colorado
Pat Tyrell, UCRC Commissioner for Wyoming
Amy Haas, UCRC Executive Director
Colleen Cunningham, NMISC
Paul Harms, NMISC
Dominique Work, NMISC

Attachments: Six States Letter to Secretary of the Interior
2003 UCRC Resolution
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9537-16 Colorado River Compact(s)
Colorado River Basin States Representatives of
Arizona, California, Colorado, New Mexico, Nevada, and Wyoming

September 8, 2020

The Honorable David L. Bernhardt, Secretary
U.S. Department of the Interior
1849 C Street, NW
Washington, DC 20240
Dear Secretary Bernhardt:
As Governors' representatives of the Colorado River Basin States of Arizona, California, Colorado,
Nevada, New Mexico, and Wyoming, we write to respectfully request that your office refrain
from issuing a Final Environmental Impact Statement (FEIS) or Record of Decision (ROD) regarding
the Lake Powell Pipeline until such time as the seven Basin States and the Department of the
Interior (Interior) are able to reach consensus regarding outstanding legal and operational
concerns raised by the proposed Lake Powell Pipeline project.
The Colorado River Basin States face daunting challenges as populations continue to grow, water
demands increase, and supplies diminish. In addressing these challenges, the Basin States,
together with the past several presidential administrations, have cultivated cooperative
relationships that yielded greater understanding of the unique issues facing each state and a
more comprehensive recognition of basin-wide obstacles to sustainable and resilient river
operations. At the same time, the Basin States have been careful to preserve each state's rights
and obligations under the 1922 Colorado River Compact, the 1948 Upper Colorado River Basin
Compact, and other elements of the Law of the River. It is in that spirit that we write to you
today.
The proposed Lake Powell Pipeline Project will divert water from the Upper Basin to serve
communities located within the Lower Basin in Utah. This diversion and use of Colorado River
water as currently described by Utah and the Lake Powell Pipeline Draft Environmental Impact
Statement issued June 8, 2020 (LPP DEIS) raises significant questions under the 1922 and 1948
Compacts, including questions regarding the accounting of such diversion and use, as well as
operational issues under the Law of the River. The LPP DEIS states that Utah is addressing those
questions with the other Basin States, and to that end Utah and the other six states have met on
a number of occasions. However, the referenced Compact issues and related substantive legal
and operational issues remain unresolved.
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For more than twenty years, the Basin States, including Utah, and Interior have worked tirelessly
to achieve and maintain the reputation of the Colorado River as a model for other systems of
management by consensus and collaboration . Remarkably, this consensus and collaboration has
occurred - successfully - during a time of both unprecedented, supply-shrinking, multi-decade
drought, and massive population growth in the Colorado River Basin. Together we accomplished
many things once thought highly improbable, if not impossible, all to the benefit of those who
rely on the Colorado River. Important examples of these efforts include the 2007 Colorado River
Interim Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake Powell and
Lake Mead (Guidelines), Minutes 319 and 323 to the 1944 Water Treaty with Mexico, and the
Upper and Lower Basin Drought Contingency Plans in 2019. The Basin States also worked
collaboratively to support the Navajo-Gallup Water Supply Project in New Mexico, a project that
delivers a portion of New Mexico's Upper Basin allocation to New Mexico lands in the Lower
Basin. The proposed Lake Powell Pipeline would achieve a similar result for Utah. The State of
Utah has been a critical partner through all of these efforts. As a result of the collaborative
approach embodied in these successes and other efforts, we have not only limited the risk that
the Colorado River system will crash, we have done so without introducing the unpredictability
and untimeliness of having courts weigh in on Colorado River management.
The Lake Powell Pipeline's prospects for success are substantially diminished if we are compelled
to address such issues in the context of the current Lake Powell Pipeline NEPA process rather
than through the collaborative, seven-state process we have developed. Moreover, we believe
the probability of multi-year litigation over a Lake Powell Pipeline FEIS or ROD is high, and that
certain Law of the River questions properly left to discussions and resolution between the states
are likely to be raised in such suits. That is not a recipe for creating the kind of meaningful and
positive change needed to sustain the Colorado River in the coming decades.
As we have in our past efforts, we commit through this letter to act in good faith to identify
consensus solutions to the interstate questions that the Lake Powell Pipeline raises for the entire
basin. But that work is undeniably best undertaken as part of a seven-state process rather than
as an incident to the NEPA process or ensuing litigation with third parties conducted by courts.
We thank Interior and Reclamation for being an integral part of our successes on the Colorado
River over the past twenty years, and we look forward to meeting the substantial challenges that
we all see on the horizon through continued hard work, ingenuity, and, most importantly,
collaboration.
Sincerely,

Thomas Buschatzke, Director
Arizona Department of Water Resources
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Rebecca Mitchell, Director
Colorado Water Conservation Board

n R. D' Antonio Jr., P.E.
New Mexico Office of the State Engineer

Joh'hJ.Entsm ~ger, General Ma ~ ger
Southern Nevada Water Authority

Eric Witkoski, Executive Director
Colorado River Commission of Nevada

~~

~atrick T. Tyrrell
State of Wyoming
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RESOLUTION OF THE
UPPER COLORADO RIVER COMMISSION
Regarding the Use and Accounting of Upper Basin Water Supplied to the Lower Basin in Utah
by the Proposed Lake Powell Pipeline Project

WHEREAS, part of the State of Utah is within the Upper Basin and part is within the
Lower Basin as defined in Article II of the Colorado River Compact (45 Stat. 1057); and
WHEREAS, Utah has proposed the Lake Powell Pipeline Supply Project to divert water
from the Upper Basin to serve communities located within the Lower Basin in Utah; and
WHEREAS, Utah needs to provide a water supply for municipal, industrial, commercial
and domestic purposes to communities located within the Lower Basin in Utah that do not have
an adequate Lower Basin source of water; and
WHEREAS, Subsection 303(d) of Public Law 90-537, the Colorado River Basin Project
Act, authorized a thermal generating plant to be located within the State of Arizona and
provided that if the plant was served by water diverted from the drainage area of the Colorado
River system above Lee Ferry such consumptive use of water would be a part of the
consumptive use apportioned to the State of Arizona by Article Ill (a) of the Upper Colorado
River Basin Compact (63 Stat. 31) regardless of whether the plant was located in the Upper
Basin or the Lower Basin; and
WHEREAS, the states of Colorado, New Mexico, Utah and Wyoming all support the
proposed Lake Powell Pipeline Project, but the states are not in agreement as to whether, under
the Law of the River, Utah may use a part of its Upper Basin apportionment to serve uses in the
Lower Basin portion of Utah, without obtaining the consent of the other states. However, in
the spirit of comity, and without prejudice to the position of any st ate regarding these
unresolved issues, all the states support and to the extent necessary consent to the Lake
Powell Pipeline Project in Utah.
NOW, THEREFORE, BE IT RESOLVED by the Upper Colorado River Commission that the
States of Colorado, New Mexico, Utah and Wyoming, support and to the extent necessary
consent to the diversion of water from the Upper Basin for use in the Lower Basin solely within
Utah via the proposed Lake Powell Pipeline Project; provided, that any water so diverted by said
project to the Lower Basin portion of Utah, being a depletion of water at Lee Ferry, shall be a
part of the consumptive use apportionment made to the State of Utah by Article Ill (a) of the
Upper Colorado River Basin Compact; and
BE IT FURTHER RESOLVED, that the use of any return flows which result from use of
water through the Lake Powell Pipeline Project within the Lower Basin shall be subject to
applicable laws; and
BE IT FURTHER RESOLVED, that nothing resulting from the implementation of this
Resolution shall limit the right or ability of any Upper Basin State to develop the full
apportionment made to it under the Colorado River Compact and the Upper Colorado River
Basin Compact; and,
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BE IT FURTHER RESOLVED, that the construction and operation of, and use of water
through, the Lake Powell Pipeline Project shall be subject to all other applicable provisions of
law.
CERTIFICATE
I, WAYNE E. COOK, Executive Director and Secretary of the Upper Colorado River
Commission, do hereby certify that the above Resolution was adopted by the Upper Colorado
River Commission at its Meeting held at the Half Moon Lake Resort near Pinedale, Wyoming on
June 17, 2003.
,
WITN ESS my hand this

. -+i
day of June, 2003.

_j_tj
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9538-1 Add to Notification List
From:
Sent:
To:
Subject:

Work, Dominique, OSE <Dominique.Work@state.nm.us>
Tuesday, September 8, 2020 6:53 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline comments

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hello,
I would like a clarification that comments on the Lake Powell Pipeline DEIS can be submitted to
this email address. If that is not the case, can you please let me know where such comments
should be submitted.
Sincerely,
Dominique Work
Legal Bureau Chief
New Mexico Interstate Stream Commission
(505) 827-4136
This message (including its attachments) may contain information that is confidential, legally privileged
and/or exempt from disclosure under applicable law. It is intended only for the individual(s) or entity
named as the intended recipient. Any name or signature block is not a legally binding electronic
signature. If you are not an intended recipient, you are not authorized to read, disseminate, distribute
or copy this e-mail. If you have received this communication in error, please notify the sender
immediately at Dominique.Work@state.nm.us and delete this e-mail and all its attachments from your
system. Thank you.
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9539-1 Socioeconomics
From:
Sent:
To:
Subject:

Jonathan Upchurch <dr.jonathan.upchurch@gmail.com>
Tuesday, September 8, 2020 5:11 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments – Lake Powell Pipeline DEIS

9539-2 Water Supply

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Good day:

Please consider the following comments on the Lake Powell Pipeline Draft EIS.

1. Section 3.20.1 on page 236 refers to “cost-benefit ratios”. The more commonly accepted
term is “benefit-cost ratio”, by which a value of greater than 1.0 identifies a project for which the
benefits are greater than the costs. I suggest that the text be changed to read “benefit-cost
ratios”.
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2. The four following paragraphs reproduce a comment that was submitted on December 24,
2019 regarding scoping.
“As planning proceeds for the Lake Powell Pipeline, the following questions need to be
addressed. How will future fluctuations in the elevation of Lake Powell affect the engineering
and economic feasibility of the pipeline? To accommodate potential future low Lake Powell
elevations, will currently contemplated designs for water intake structures need to be redesigned,
and what additional environmental effects will be associated with these changes?
“In a 1995 feasibility study (Lake Powell Pipeline Feasibility Study, Boyle Engineering
Corporation & Alpha Engineering, Inc., March, 1995), it was assumed that the Lake Powell
elevation would be between a minimum of 3580 and a maximum of 3710 feet. In about 2005
Lake Powell’s elevation dropped considerably below that minimum, to a low of about 3550 feet.
“Future Lake Powell elevations could be lower than 3550 feet. Planning for the pipeline needs
to consider the scenario that the “Fill Lake Mead First” concept is adopted at some time in the
future. While some may scoff that such a scenario would never happen – that it is unrealistic –
there are ample examples of once “unthinkable” courses of action that were eventually
adopted. For example, removal of dams on the Klamath River in California and Oregon were
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once thought of as absurd. Yet, those dams are now being removed. Conditions and political
climate can change with time.

9539-2
Continued

9539-3 Water Supply

“As a matter of due diligence, planning needs to consider the effects of a complete range of Lake
Powell water elevations.”
I am unable to find anyplace in the Draft EIS, the DEIS supplemental documents, or other related
documents on the Lake Powell Pipeline webpage that respond to the above comments. The Draft
EIS cites project costs, but it is not obvious that the costs which are cited incorporate the cost of
lifting water from a lower Lake Powell pool (both initial construction costs and higher operating
costs). The Draft EIS describes environmental effects, but it is not obvious that the
environmental effects include those which would be created by constructing water intake
structures that would accommodate a lower Lake Powell pool. It is appropriate for these points
to be addressed in the Final Environmental Impact Statement.
-Dr. Jonathan Upchurch, P.E.
1910 Cochise Way
Ivins, UT 84738
435-673-2290
Dr.Jonathan.Upchurch@gmail.com

9539-2 cont'd Water Supply
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9540-1 Colorado River Compact(s)
From:
Sent:
To:
Subject:

J L Dredge <drdmgmt@gmail.com>
Tuesday, September 8, 2020 11:02 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9540-2 Climate Change - General

9540-3 Public Health and Safety

9540-4 Native American Concerns
This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

9540-5 Water Supply

Dear Bureau of Reclamation,
I oppose the Lake Powell Pipeline and find the BOR’s DEIS to be inadequate and flawed for the
following reasons:
The BOR fails to require the state of Utah to provide evidence that after the LPP is in use,
adequate water will still be available to the Lower Basin in compliance with the Colorado River
Compact.
The water right being used to supply the LPP doesn’t have high enough priority status to
guarantee the water will be available over the long term.
The uncertainty of water availability in the Colorado River due to climate change and overallocation makes relying on water rights from Lake Powell extremely risky at best.
In its analysis of environmental impacts, BOR fails to address water quality degradation due to
historical mining activities upstream from Lake Powell. Nor does it take into account the impact
of related silt that is filling the lake rapidly. I have avoided swimming in Lake Powell for decades
because of toxins and other waste that is constantly being deposited into it. The thought of
drinking such foul water makes me sick. Why isn’t water quality assessed in the DEIS?
By preferring a pipeline, the BOR failed to give reasonable consideration to a no-pipeline
alternative and rejected it out of hand. By preferring the Southern Alternative, BOR snubs the
environmental impacts on the Kaibab Band of the Paiute Indians. I am in agreement with the
original stewards of the land who prefer NO PIPELINE. The Native American tradition of living
with the land seems to me to be very salient in these trying times. These wise original
inhabitants understand the unique environment that we all live in. Their realization of its
limitations should be adhered to. Neither of the proposed routes is preferred by the Kaibab Band
of the Paiute Indians. I believe it’s time for us newcomers to listen to our elders.
The BOR’s arbitrary assertion that a second water source is needed is flawed. BOR does not
find Washington County’s water supplies to be secure, even though we have dozens of wells,
surface diversions, water retailers, and surface and underground reservoirs within the 2,800
square miles of the Virgin River watershed. There is supporting evidence that these sources are
adequate to sustain population projections through 2060. I trust these local sources, their
availability, affordability, and reliability far more than I trust the Colorado River and LPP to be
reliable, sustainable, or even available sources of water at any time in the future. Development
of resources that actually exist seems much wiser than a pipedream boondoggle.
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As a property developer myself, I know all too well that financing is part of every project’s
budget. BOR’s lack of this fiscal reality in its analysis is further proof of its flawed examination.
While the BOR acknowledges the Project Participant’s responsibility to repay the costs of
construction, operation, and future maintenance, it fails to require a plan for financing said costs.
In fact, the terms of financing for the LPP have yet to be determined making it impossible to
assess the actual burden on the residents and the state. This is irresponsible and better put,
smoke and mirrors. Like many of my neighbors, the monthly income of this household is finite
and I don’t see an increase in the near future. We don’t have the luxury of abiding such a
reckless budgetary process. By preferring a multi-billion dollar project without first requiring a
financing plan is reckless and flawed.
For over 20 years I have been engaged in real estate, building, and development activities in
Washington County and other parts of the state. My vast experience in these industries has
shown me that the state of Utah emphasizes the short-term benefits of those who hold power in
these industries over the sustainability of the limited resources that it takes for the rest of us to
live here. It seems to me that a much easier solution to the so-called “water crisis” is as simple
as selling Nevada our rights to the already over-allocated Colorado River and using that money
to finance the development of the existing water in Washington County. This would save two
states the cost of two pipelines and possibly ten-billion dollars.
Thank you for your consideration.
Jim Dredge
Virgin UT
drdmgt@gmail.com
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From:
Sent:
To:
Subject:
Attachments:

David C. Reymann <dreymann@parrbrown.com>
Tuesday, September 8, 2020 3:04 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment Letter of WCWCD
LPP - WCWCD DEIS Comment Letter 4834-8610-7850 v.1 - 1.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Mr. Baxter,
Please see the attached on behalf of the Washington County Water Conservancy District.
Best regards,
David C. Reymann | Attorney | Parr Brown Gee & Loveless | A Professional Corporation
101 South 200 East, Suite 700 | Salt Lake City, Utah 84111 | D: 801.257.7939 | T: 801.532.7840 | F:
801.532.7750 | dreymann@parrbrown.com | web bio | www.parrbrown.com
Information in this message (including any attachments) is confidential, may be legally privileged, and is intended solely for the
use of the person(s) identified above. The sender did not intend to waive any privilege by sending this message. If you are not
the intended recipient of this message, please notify the sender by replying to this message and delete the original and any
copies of the message. Any duplication, dissemination or distribution of this message by unintended recipients is prohibited.
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PARR BROWN
GEE & LOVELESS

9541-1 Opinion - For Proposed Lake Powell Pipeline

ATTORNEYS AT LAW

DAVID C. REYMANN
Attorney at Law
dreymann@parrbrown.com

September 8, 2020

VIA EMAIL
Mr. Rick Baxter, Program Manager
Lake Powell Pipeline Project
BUREAU OF RECLAMATION, PROVO AREA OFFICE
302 East Lakeview Parkway
Provo, Utah 84606
lpp@usbr.gov
Re:

Lake Powell Pipeline Draft Environmental Impact Statement

Dear Mr. Baxter:
This firm represents the Washington County Water Conservancy District (WCWCD)
in connection with its work on the Lake Powell Pipeline project. WCWCD is identified as a
Project Participant in the Draft Environmental Impact Statement (DEIS). We understand that
the Utah Board of Water Resources is submitting comments on the DEIS today. WCWCD
joins in and adopts those comments and their related attachments in full.
Thank you for your consideration of these issues and your work on this project.
Sincerely,
PARR BROWN GEE & LOVELESS

David C. Reymann
cc:

Todd D. Adams

4834-8610-7850

Parr Brown Gee & Loveless, A Professional Corporation
101 South 200 East, Suite 700, Salt Lake City, Utah 84111
T 801.532.7840 F 801.532.7750 www.parrbrown.com
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9542-1 Alternatives
From:
Sent:
To:
Subject:

Kathy Barth/Rich Bryant <dsrtrats@infowest.com>
Tuesday, September 8, 2020 10:50 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline

9542-2 Colorado River Compact(s)

9542-3 Cumulative Impacts

9542-4 Cumulative Impacts

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I am responding with my comments to your DEIS for the Lake Powell Pipeline
Project.
I have numerous concerns regarding the viability and need for the project. My
husband and I have been residents of Washington County for 25 years. During that
time, reviewing our water usage during the 25 years we have lived here, we use 90
gallons/day/person. We have a one acre lot that has extensive xeriscaping as I am an
avid gardener. The best the county has done to date is to bring their water usage down
to 303 gallons/day/person. Most southwest cities of similar populations and
precipitation range in the 150-200 gallons/day/person. Our county has a long way to
go to improve water conservation without taking on the costs and impact of the
pipeline. Certainly with more improvements to water conservation, we can use our
existing water availablity to manage our needs even as our population grows.
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As a riverrunner for the last 40 years, I have followed water flows of many western
streams for a long time and am concerned about the viability of the pipeline being
able to actually have water available. The original Colorado Compact was developed
during five of the wettest water years. Utah has junior rights to the Lake Powell
water. Impacts of climate change causing decreased water availability, tribal water
rights and lower basin rights I question the availability of sufficient water to justify
the construction of the pipeline.

9542-2

Finally, the large elephant in the room is the costs/benefits ratio involved with the
pipeline:
Figures quoted do not seem to include amounts for possible project overruns, annual
maintenance costs which would also need to include dealing with quagga mussels as
well as interest charges for outstanding loans.

9542-3

9542-4

9542
9542-5

It appears the financial plan is to have the state of Utah and all its citizens provide the
initial funds for the project with our residents eventually paying back the state. This
makes me concerned for the numerous other infrastructure projects we will be asking
the state to postpone to meet our insatiable water demands here. Locally, this will
lead to significant increases in water rates, property taxes which will greatly impact
those of lower income. Particularly now with the pandemic, both household and state
budgets are already greatly taxed.
At this point, I believe much more information is needed to address my above
concerns before any consideration should be given to move this project forward.
Thank you for considering my comments,
Kathy Barth
1298 Wisteria Ct
Ivins, Utah 84738

9542-5 Socioeconomics
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From:
Sent:
To:
Subject:

Attachments:

Ed Larue <ed.larue@verizon.net>
Tuesday, September 8, 2020 7:42 PM
LPP, BOR-sha-PRO; Baxter, Rick J
[EXTERNAL] Lake Powell Pipeline Project Draft Environmental
Impact Statement/Draft Resource Management Plan
Amendment; Coconino and Mohave Counties, Arizona and
Washington and Kane Counties, Utah
Lake Powell Pipeline.9-8-2020.pdf; Lake Powell Pipeline.1-92020.pdf; #Abella and Berry 2016.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Mr. Baxter,
Please find attached formal comments on the Lake Powell
Pipeline project from the Desert Tortoise Council. Please
let us know that you received this transmission so we can
ensure it has been delivered and to the appropriate
parties.
Thanks, and good luck with your planning!
Ed LaRue
Desert Tortoise Council
Ecosystems Advisory Committee
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DESERT TORTOISE COUNCIL
4654 East Avenue S #257B
Palmdale, California 93552
www.deserttortoise.org
eac@deserttortoise.org

Via email only
8 September 2020, 16:45 Pacific Daylight Time
Mr. Rick Baxter, Project Manager
Bureau of Reclamation
302 East Lakeview Parkway
Provo, Utah 84606
lpp@usbr.gov
rbaxter@usbr.gov
RE: Lake Powell Pipeline Project Draft Environmental Impact Statement/Draft Resource
Management Plan Amendment; Coconino and Mohave Counties, Arizona and Washington and
Kane Counties, Utah
Dear Mr. Baxter,
The Desert Tortoise Council (Council) is a non-profit organization comprised of hundreds of
professionals and laypersons who share a common concern for wild desert tortoises and a
commitment to advancing the public’s understanding of desert tortoise species. Established in
1975 to promote conservation of tortoises in the deserts of the southwestern United States and
Mexico, the Council routinely provides information and other forms of assistance to individuals,
organizations, and regulatory agencies on matters potentially affecting desert tortoises within
their geographic ranges.
We appreciate this opportunity to provide comments on the above-referenced project. Given the
location of the proposed project in habitats likely occupied by Mojave desert tortoise (Gopherus
agassizii) (synonymous with “Agassiz’s desert tortoise”), our comments pertain to enhancing
protection of this species during activities authorized by the Bureau of Reclamation (BOR) and
Bureau of Land Management (BLM). Please accept, carefully review, and include in the relevant
project file the Council’s following comments on the Project. Additionally, we ask that you
respond in an email that you have received this comment letter so we can be sure our concerns
have been registered with the appropriate personnel and office for this project.

Desert Tortoise Council/Comments/Lake Powell Pipeline.9-8-2020

1
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9543-1 NEPA Process
Unless otherwise noted, all page numbers pertain to the Draft Environmental Impact Statement
(DEIS), dated June 2020. We are also resubmitting our scoping comments, dated January 9, 2020
(Desert Tortoise Council 2020; attached as Appendix C), because most of those comments have
not been addressed in the DEIS and remain relevant to our current comments.

9543-2 T&E Species

As a Cooperating Agency (page 1 in Appendix A to the DEIS) and a Stakeholder (page 2), we
see that prior to scoping, BLM was requested to participate, but there is no evidence that BLM
was asked to review the document for completeness. We have commented extensively on
documents prepared in support of many projects and other actions on public lands managed by
the BLM, and we are familiar with BLM standards for environmental documentation. Our
assessment is that this DEIS fails to meet those standards. Because the DEIS fails to adequately
address the Affected Environment, Environmental Consequences, or Cumulative Effects of the
proposed Project, we believe that BLM was not asked to review the DEIS or to provide input
before it was released to the public. Perhaps BLM has no responsibility in drafting or reviewing
the document, but we ask BOR to specifically ask BLM for input and guidance to correct
important deficiencies in the DEIS so that the Final EIS may function in its requirement to
provide meaningful analyses.

9543-1

The following comment is made on page 189 of the DEIS: “There would be no effects to
designated critical habitat or lands managed under the Red Cliffs Desert Reserve [emphasis
added].” The Council believes that there may be both indirect effects and cumulative effects as
the result of the project. The introduction of water into Washington County will have a growthinducing effect, predictably resulting in more people in the region that will place increased
pressures on desert tortoise habitat and conservation areas. As we saw in July 2020 when some
12,000 acres of the Red Cliffs Desert Reserve (Reserve) burned in the Turkey Farm Road fire,
that fire was reportedly caused by children playing with fireworks in the Reserve. The increased
human population and related uses in the area that result from this new pipeline have both direct
and indirect impacts on tortoise habitats, including USFWS-designated critical habitat within the
Reserve. We therefore ask that the Final EIS provide a more rigorous impacts analysis to
determine Project effect.

9543-2

We recommend that the following indirect effects to tortoises and their habitats that will be
affected by growth of the human population in Washington County be discussed in detail in the
Final EIS: mortality and injury from vehicle collisions; increases in wildlife road-kill that
subsidizes raven populations, leading to increased predation pressure on local tortoise
populations; increased spread of nonnative plant species and potential spread into the Reserve;
increase in unleashed pet dogs in the Reserve that are known to attack and injure tortoises; and
increasing occurrence of fires in desert tortoise habitat because of the increase presence of
vehicles and people. In addition, transmission line construction would provide new subsidies of
nesting substrate for ravens in/near desert tortoise habitat that would contribute to increased
mortality of tortoises. Effective mitigation should be described in the Final EIS and implemented
to offset these impacts to the tortoise.

9543-3

Page 189 refers to results of tortoise surveys; we find the presentation of data and descriptions of
the surveys to be inadequate. Furthermore, our previous comments on the deficiency of the
Project surveys were ignored. We specifically asked in six bulleted items in our scoping
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9543-4 T&E Species

9543-4

9543
9543-4 cont'd T&E Species
comments (page 3 of Desert Tortoise Council 2020) that updated surveys of the current tortoise
status be performed, that they be by qualified biologists, that they follow current U.S. Fish and
Wildlife Service survey protocol (USFWS 2019), that tortoise densities and distribution be
mapped, and that critical habitat be mapped relative to the Project alternatives. None of this is
given in the DEIS. The information given on Page 189 does not state when the surveys were
performed, by whom, or which methodologies were implemented. None of our six scoping
comments relative to surveys or reporting is addressed in the DEIS, which must be supplemented
in the Final EIS. We also require that all biological resource inventories be added to Appendix C,
or other pertinent appendix.

9543-4
Continued

9543-6 T&E Species

9543-5

We experienced difficulty in accessing the Project documents from the website; however, we
opened the eight volumes associated with the four appendices, including Appendix C, which
refers to “supplemental reports,” and no biological inventory report(s) were provided. Our
understanding of scoping comments is that the public is given the opportunity to identify specific
components to be presented in draft environmental documents and that proponents are obligated
to provide requested studies or at least respond to the requested items. Because none of our
scoping comments pertaining to tortoise surveys was considered, we find the DEIS is deficient in
this respect. We assert that the Final EIS must report this specific survey information, that all
comments given by the Council on January 9, 2020 remain in effect and must be addressed. If
the BOR does not address these comments, the Final EIS will perpetuate the deficiencies that are
prevalent throughout the DEIS.
We find the three paragraphs and one table on pages 188 and 189, which are intended to address
direct and indirect impacts to tortoises, to be inadequate. Our primary concern is that the water
delivered by this pipeline to Washington County will have significant, unmitigable impacts to
tortoises and loss of habitat, which is not considered in this section. The Environmental
Consequences Section 3.15.2 in the Draft EIS must be revised in the Final EIS to fully describe
and analyze the direct and indirect impacts associated with the Project, including those resulting
from pipeline construction and resulting from the growth-inducing impacts in Washington
County. The status of the desert tortoise throughout the listed range and regionally in Utah has
not been discussed in the DEIS, which we request be corrected in the Final EIS (see Appendix A
to this letter, which we expect to appear in the Final EIS).

B.1.24. It is standard practice within the range of Mojave desert tortoise to enforce a 15 miles per
hour speed limit or less, rather than the 20 mph figure given on page B-7, so we suggest that this
be changed. This would also apply to Measure B.2.1 on page B-14.
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9543-6

The following specific comments relate to identified protective measures in Appendix E, which
presents the Applicant’s Environmental Protection Measures (EPM) (Note: These comprise
Appendix B, which is a component of Appendix E to the DEIS, pages B-2 to B-31):
B.1.5. We request that all measures identified in the USFWS’ 2009 Desert Tortoise (Mojave
Population) Field Manual: (Gopherus agassizii) be added to the bulleted list given on page B-4.
Similarly, there should be a stated commitment to adhere to and implement all protective
measures that will be identified in the USFWS’ biological opinion, the BLM’s right-of-way grant
for the proposed project, and any additional requirements by the National Park Service.

9543-5 NEPA Process

9543-7

9543-8

9543
9543-9 T&E Species
B.5.22. With regards to the following statement, “If construction or modification of access routes
is needed, desert tortoise monitor(s) approved to conduct protocol level surveys (USFWS 2010)
[emphasis added] will survey these routes plus a 100-meter (328 feet) zone of influence.” Please
note that these survey guidelines were revised in 2019 (USFWS 2019) and that this survey
protocol, not the 2010 protocol, should be implemented (see references section for complete
citation).

9543-9

B.5.24. With regards to the following statement, “Surface occupancy or other surface disturbing
activities will be avoided as feasible within 600 meters (1,969 feet) of occupied desert tortoise
habitat, [emphasis added]” we suggest that this statement be clarified. How will “occupied
desert tortoise habitat” be defined? By fresh scat, active burrows, or tortoises, only?

9543-10

B.5.26. With regards to the following statement, “Use of firearms by contractor personnel for
target practice will be prohibited from the construction site and access routes,” the proponent
will likely find that Terms and Conditions given in the biological opinion or Stipulations
identified by the BLM will very likely be more stringent than qualifying the prohibition to target
practice. The standard measure is that no firearms are allowed on the Project site for any reason,
except those carried by law enforcement personnel.

9543-11

9543-10 T&E Species

9543-11 T&E Species

9543-12 T&E Species

Given this observation, the Proponent must inform all construction personnel that where there
are varying protective measures, the measure that proves to be most conservative or restrictive
(e.g., no firearms versus firearms intended for target practice) must prevail. As such, even if the
Proponent opts to identify a 20 mile per hour speed limit in tortoise habitats, if that limit is set as
15 mph or lower by BLM, USFWS, and/or Utah Department of Wildlife Resources (UDWR),
the lower speed limit must prevail.
B.5.27. Similarly, although the following EPM is given on page B-20, “Contractor personnel will
be prohibited from bringing unrestrained domestic dogs to the construction site” [emphasis
added], the standard agency mitigation measure requires that no domestic dogs (restrained or
not) be allowed on construction sites.
B.5.31. We have a problem with the implications of the following statement and suggest that it
be modified as given below (emphasis found in original text): “For occupied or high quality
desert tortoise habitat in the active season (February 15 – November 30) – Unless UDWR elects
fencing in lieu of desert tortoise monitors, desert tortoise monitors will be on site during all LPP
activities for the protection of desert tortoises. These monitors will be responsible for
determining compliance with measures as defined in the biological opinion.”
The implication here is that a biological monitor may not be needed in the “inactive season,”
between December 1 and February 14. Although fulltime biological monitoring will likely be
required by BLM and/or USFWS, it is essential that biological monitors be present for all aspects
of the project throughout the year. Whereas avoiding tortoise harm and mortality is the top
priority of biological monitoring, the biologists are also there to observe and enforce other
protective measures, like reduced speed limits, identifying hazardous spills, maintaining clean
work areas, etc., which are issues that require year-round vigilance, not seasonally based on
heightened tortoise activity. Besides, tortoises may be active throughout the year, even during
periods of so-called “lowered activity.”
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9543-13 cont'd T&E Species
Given this concern, we request that the clause and qualifier - “For occupied or high quality
desert tortoise habitat in the active season (February 15 – November 30)” be removed from
Measures B.5.31 through B.5.40.
B.5.37. With regards to this subpart of Measure B.5.37, “Temporary tortoise-proof fencing
consists of barrier fence buried at least 15 centimeters or 6 inches (leaving 1 meter or 3.3 feet
aboveground) and supported by stakes,” we recommend that the fencing specifications, which
include mesh sizes, given in the USFWS 2009 Manual be used to clarify specifications.

9543-13
Continued
9543-14

9543-15 T&E Species

We previously stated our concerns relative to Measure B.5.31, particularly the implications of
qualifying protective measures with seasonal restrictions. We are therefore very concerned to see
that Measure B.5.41 stipulates that during the inactivity period the proponent is proposing that
NO biological monitors be required, and that field contact representatives, whose lower
experience levels are identified in Measure B.5.16, can implement those measures.
For reasons given herein (tortoises being active throughout the year including during lowered
activity periods, more protective measures by BLM and USFWS, and need to enforce all
protective measures), we believe this section of the DEIS needs to be rewritten to include a
requirement that qualified personnel be present for all activities, and that seasonal restrictions be
removed. This is a high-profile, controversial project that warrants heightened environmental
protection. Identifying measures relative to some perceived seasonality will not effectively or
sufficiently protect tortoises and their habitats. All protective measures are more likely to be
enforced if biologists are onsite throughout the year, not just seasonally.
Furthermore, the proponent’s commitment to implementing these measures in only “occupied or
high quality desert tortoise habitat” is problematic, particularly because Page 189 of the DEIS
states: “Within the survey area, 1,012 acres was determined to be low quality habitat, 517 acres
was high quality habitat, and 165 acres was unsuitable.” As we previously stated, we are
concerned with the use of the qualifying word, “occupied,” which may be variously interpreted
and lead to inferior protection. Tortoises are mobile, and habitats that may not be “occupied” one
day will be “occupied” on a subsequent day when an animal shows up. Rather than introduce this
“occupied habitat” concept, we affirm that protective measures be applied to all 1,012 acres of
low quality habitat and all 517 acres high quality habitat, and pending input from the agencies,
may be curtailed on the 165 acres of unsuitable habitat.
B.5.43 through B.5.50, introduces the nonstandard, undefined concept of “medium desert
tortoise habitat.” As given above, all of these qualifiers should be eliminated. It is apparent from
the DEIS that either BOR or its consultants are unfamiliar with current standards, that no such
qualifiers are implemented in other portions of the listed range of the tortoise, and that these
qualifiers both undermine needed protection and will all become extraneous relative to more
stringent measures that will predictably be identified in BLM Stipulations and USFWS Terms
and Conditions. This section, in particular, would have benefitted from BLM’s input, and still
may. We strongly encourage the proponents to seek review and input from BLM, USFWS, and
UDWR on this section and rewrite it to conform to acceptable standards. Otherwise, the EPMs
will be meaningless in their relation to agency-required protective measures.
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If BOR opts to ignore this advice, at the very least the Final EIS needs to provide definitions,
photographs, and maps that show what BOR means by terms like “high quality,” “occupied,”
and “medium” habitats. It must also demonstrate how results of tortoise surveys were used (or
not) to qualify these designations. We strongly recommend that results of tortoise surveys be
added to “Appendix A,” which appears in “Appendix E,” with the following title: “Appendix A.
Mapbook of the LPP Alignment and Facilities,” and that these various habitat designations like
high quality, occupied, and medium be mapped.

9543-15
Continued

B.5.51. states that “A formal Reclamation Plan for all desert tortoise habitat will be developed
and submitted to the BLM per BLM requirements.” We provide in Appendix B recently
completed guidance from the Council (Abella and Berry 2016), which may help in restoration
efforts.

9543-16

We appreciate this opportunity to provide input and trust that our comments will help protect
tortoises during any authorized project activities. Herein, we ask that the Desert Tortoise Council
be identified as an Affected Interest for this and all other BOR and BLM projects that may affect
species of desert tortoises, and that any subsequent environmental documentation for this
particular project is provided to us at the contact information listed above. We also ask that you
acknowledge receipt of this letter as soon as possible so we can be sure our concerns have been
received by the appropriate parties.
Regards,

Edward L. LaRue, Jr., M.S.
Desert Tortoise Council, Ecosystems Advisory Committee, Chairperson
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Appendix A. Status of the Mojave Desert Tortoise (Gopherus agassizii)
The Desert Tortoise Council (Council) has serious concerns about direct, indirect, and
cumulative sources of human mortality for the Mojave desert tortoise given the status and trend
of the species range-wide, within each of the five recovery units, within the Tortoise
Conservation Areas (TCAs) that comprise each recovery unit. We find that none of this
information is included in the DEIS for the proposed Lake Powell Pipeline, and offer it here as
supplemental information to be included in the Final EIS.
Densities of Adult Mojave Desert Tortoises: A few years after listing the Mojave desert tortoise
under the Federal Endangered Species Act (FESA), the U.S. Fish and Wildlife Service (USFWS)
published a Recovery Plan for the Mojave desert tortoise (USFWS 1994a). It contained a
detailed population viability analysis. In this analysis, the minimum viable density of a Mojave
desert tortoise population is 10 adult tortoises per mile2 (3.9 adult tortoises per km2). This
assumed a male-female ratio of 1:1 (USFWS 1994a, page C25) and certain areas of habitat with
most of these areas geographically linked by adjacent borders or corridors of suitable tortoise
habitat. Populations of Mojave desert tortoises with densities below this amount are in danger of
extinction (USFWS 1994a, page 32). The revised recovery plan (USFWS 2011) designated five
recovery units for the Mojave desert tortoise that are intended to conserve genetic, behavioral,
and morphological diversity necessary for the recovery of the entire listed species (Allison and
McLuckie 2018).
Range-wide, densities of adult Mojave desert tortoises declined more than 32% between 2004
and 2014 (Table 1) (USFWS 2015). At the recovery unit level, between 2004 and 2014, densities
of adult desert tortoise declined, on average, in every recovery unit except the Northeastern
Mojave (Table 1). Adult densities in the Northeastern Mojave Recovery Unit increased 3.1% per
year (SE = 4.3%), while the other four recovery units declined at different annual rates: Colorado
Desert (4.5%, SE = 2.8%), Upper Virgin River (3.2%, SE = 2.0%), Eastern Mojave (11.2%, SE
= 5.0%), and Western Mojave (7.1%, SE = 3.3%)(Allison and McLuckie 2018). However, the
small area and low starting density of the tortoises in the Northeastern Mojave Recovery Unit
(lowest density of all Recovery Units) resulted in a small overall increase in the number of adult
tortoises by 2014 (Allison and McLuckie 2018). In contrast, the much larger areas of the Eastern
Mojave, Western Mojave, and Colorado Desert recovery units, plus the higher estimated initial
densities in these areas, explained much of the estimated total loss of adult tortoises since 2004
(Allison and McLuckie 2018).
At the population level, represented by tortoises in the TCAs, densities of 10 of 17 monitored
populations of the Mojave desert tortoise declined from 26% to 64% and 11 have a density that
is less than 3.9 adult tortoises per km2 (USFWS 2015). The Chuckwalla population is near the
proposed Project and has a population below the minimum viable density, and an 11-year
declining trend (-37.4%)(USFWS 2015). We are concerned that the proposed Project would
bring additional indirect and cumulative impacts to this population and its density and trend
would further decline.
Population Data on Mojave Desert Tortoise: The Mojave desert tortoise was listed as threatened
under the Federal Endangered Species Act (FESA) in 1990. The listing was warranted because
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of ongoing population declines throughout the range of the tortoise from multiple human-caused
activities. Since the listing, the status of the species has changed. Population numbers
(abundance) and densities continue to decline substantially in most of the recovery units and
populations(please see Table 1).
Table 1. Summary of 10-year trend data for 5 Recovery Units and 17 Critical Habitat Units
(CHU)/Tortoise Conservation Areas (TCA) for Agassiz’s desert tortoise, Gopherus
agassizii (=Mojave desert tortoise). The table includes the area of each Recovery Unit
and Critical Habitat Unit (CHU)/Tortoise Conservation Area (TCA), percent of total
habitat for each Recovery Unit and Critical Habitat Unit/Tortoise Conservation Areas,
density (number of breeding adults/km2 and standard errors = SE), and the percent
change in population density between 2004-2014. Populations below the viable level of
3.9 breeding individuals/km2 (10 breeding individuals per mi2) (assumes a 1:1 sex
ratio) and showing a decline from 2004 to 2014 are in red (USFWS 2015).
Recovery Unit
Designated Critical Habitat
Unit/Tortoise Conservation
Area
Western Mojave, CA
Fremont-Kramer
Ord-Rodman
Superior-Cronese
Colorado Desert, CA
Chocolate Mtn AGR, CA
Chuckwalla, CA
Chemehuevi, CA
Fenner, CA
Joshua Tree, CA
Pinto Mtn, CA
Piute Valley, NV
Northeastern Mojave
Beaver Dam Slope, NV, UT,
AZ
Coyote Spring, NV
Gold Butte, NV & AZ
Mormon Mesa, NV
Eastern Mojave, NV & CA
El Dorado Valley, NV
Ivanpah, CA
Upper Virgin River
Red Cliffs Desert
Total amount of land

Surveyed
area (km2)

6,294
2,347
852
3,094
11,663

% of total
habitat area in
Recovery Unit
& CHU/TCA
24.51
9.14
3.32
12.05
45.42

713
2,818
3,763
1,782
1,152
508
927
4,160
750
960
1,607
844
3,446
999
2,447
115
115
25,678

2014
density/km2
(SE)

% 10-year
change (2004–
2014)

2.8 (1.0)
2.6 (1.0)
3.6 (1.4)
2.4 (0.9)
4.0 (1.4)

–50.7 decline
–50.6 decline
–56.5 decline
–61.5 decline
–36.25 decline

2.78
10.97
14.65
6.94
4.49
1.98
3.61
16.2
2.92

7.2 (2.8)
3.3 (1.3)
2.8 (1.1)
4.8 (1.9)
3.7 (1.5)
2.4 (1.0)
5.3 (2.1)
4.5 (1.9)
6.2 (2.4)

–29.77 decline
–37.43 decline
–64.70 decline
–52.86 decline
+178.62 increase
–60.30 decline
+162.36 increase
+325.62 increase
+370.33 increase

3.74
6.26
3.29
13.42
3.89
9.53
0.45
0.45
100.00

4.0 (1.6)
2.7 (1.0)
6.4 (2.5)
1.9 (0.7)
1.5 (0.6)
2.3 (0.9)
15.3 (6.0)
15.3 (6.0)

+ 265.06 increase
+ 384.37 increase
+ 217.80 increase
–67.26 decline
–61.14 decline
–56.05 decline
–26.57 decline
–26.57 decline
–32.18 decline

Density of Juvenile Mojave Desert Tortoises: Survey results indicate that the proportion of
juvenile desert tortoises has been decreasing in all five recovery units since 2007 (Allison and
McLuckie 2018). The probability of encountering a juvenile tortoise was consistently lowest in
the Western Mojave Recovery Unit. Allison and McLuckie (2018) provided reasons for the
Desert Tortoise Council/Comments/Lake Powell Pipeline.9-8-2020

8

9543

decline in juvenile desert tortoises in all recovery units. These included decreased food
availability for adult female tortoises resulting in reduced clutch size, decreased food availability
resulting in increased mortality of juvenile tortoises, prey switching by coyotes from mammals to
tortoises, and increased abundance of common ravens that typically prey on smaller desert
tortoises.
Declining adult densities through 2014 have left the Western Mojave adult numbers at 49% (a
51% decline) and in the Eastern Mojave at 33% (a 67% decline) of their 2004 levels (Allison and
McLuckie 2018, USFWS 2015). Such steep declines in the density of adults are only sustainable
if there were suitably large improvements in reproduction and juvenile growth and survival.
However, the proportion of juveniles has not increased anywhere in the range of the Mojave
desert tortoise since 2007, and in the Western and Eastern Mojave recovery units the proportion
of juveniles in 2014 declined to 91% (a 9 % decline) and 77% (a 23% decline) of their
representation in 2004, respectively (Allison and McLuckie 2018).
Abundance of Mojave Desert Tortoises: Allison and McLuckie (2018) noted that because the
area available to tortoises (i.e., tortoise habitat and linkage areas between habitats) is decreasing,
trends in tortoise density no longer capture the magnitude of decreases in abundance. Hence,
they reported on the change in abundance or numbers of the Mojave desert tortoises in each
recovery unit (Table 2). They noted that these estimates in abundance are likely higher than
actual numbers of tortoises and the changes in abundance (i.e., decrease in numbers) are likely
lower than actual numbers because of their habitat calculation method. They used area estimates
that removed only impervious surfaces created by development as cities in the desert expanded.
They did not consider degradation and loss of habitat from other sources, such as the recent
expansion of military operations (753.4 km2 so far on Fort Irwin and the Marine Corps Air
Ground Combat Center), intense or large scale fires ( e.g., 576.2 km2 of critical habitat that
burned in 2005), development of utility-scale solar facilities (so far 194 km2 have been
permitted) (USFWS 2016), or other sources of degradation or loss of habitat (e.g., recreation,
mining, grazing, infrastructure, etc.). Thus, the declines in abundance of Mojave desert tortoise
are likely greater than those reported in Table 2.
Habitat Availability: Data on population density or abundance does not indicate population
viability. The area of protected habitat or reserves for the subject species is a crucial part of the
viability analysis along with data on density, abundance, and other population parameters. In the
Desert Tortoise (Mojave Population) Recovery Plan (USFWS 1994a), the analysis of population
viability included population density and size of reserves (i.e., areas managed for the desert
tortoise) and population numbers (abundance) and size of reserves. The USFWS Recovery Plan
reported that as population densities for the Mojave desert tortoise decline, reserve sizes must
increase, and as population numbers (abundance) for the Mojave desert tortoise decline, reserve
sizes must increase (USFWS 1994a). In 1994, reserve design (USFWS 1994a) and designation
of critical habitat (USFWS 1994b) were based on the population viability analysis from numbers
(abundance) and densities of populations of the Mojave desert tortoise in the early 1990s.
Inherent in this analysis is that the lands be managed with reserve level protection (USFWS
1994a, page 36) or ecosystem protection as described in section 2(b) of the FESA, and that
sources of mortality be reduced so recruitment exceeds mortality (that is, lambda > 1)(USFWS
1994a, page C46).
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Table 2. Estimated change in abundance of adult Mojave desert tortoises in each recovery unit
between 2004 and 2014 (Allison and McLuckie 2018). Decreases in abundance are in
red.
Recovery Unit

Modeled
Habitat (km2)

2004
Abundance

2014
Abundance

Change in
Abundance

Western Mojave
Colorado Desert
Northeastern Mojave

23,139
18,024
10,664

131,540
103,675
12,610

64,871
66,097
46,701

-66,668
-37,578
34,091

Percent
Change in
Abundance
-51%
-36%
270%

Eastern Mojave

16,061

75,342

24,664

-50,679

-67%

Upper Virgin River
Total

613
68,501

13,226
336,393

10,010
212,343

-3,216
-124,050

-24%
-37%

Habitat loss would also disrupt the prevailing population structure of this widely distributed
species with geographically limited dispersal (isolation by distance; Murphy et al. 2007; Hagerty
and Tracy 2010). Allison and McLuckie (2018) anticipate an additional impact of this habitat
loss/degradation is decreasing resilience of local tortoise populations by reducing demographic
connections to neighboring populations (Fahrig 2007). Military and commercial operations and
infrastructure projects that reduce tortoise habitat in the desert are anticipated to continue
(Allison and McLuckie 2018) as are other sources of habitat loss/degradation.
Allison and McLuckie (2018) reported that the life history of the Mojave desert tortoise puts it at
greater risk from even slightly elevated adult mortality (Congdon et al. 1993; Doak et al. 1994),
and recovery from population declines will require more than enhancing adult survivorship
(Spencer et al. 2017). The negative population trends in most of the TCAs for the Mojave desert
tortoise indicate that this species is on the path to extinction under current conditions (Allison
and McLuckie 2018). They state that their results are a call to action to remove ongoing threats
to tortoises from TCAs, and possibly to contemplate the role of human activities outside TCAs
and their impact on tortoise populations inside them.
Densities, numbers, and habitat for the Mojave desert tortoise declined between 2004 and 2014.
As reported in the population viability analysis, to improve the status of the Mojave desert
tortoise, reserves (area of protected habitat) must be established and managed. When densities of
tortoises decline, the area of protected habitat must increase. When the abundance of tortoises
declines, the area of protected habitat must increase. We note that the Desert Tortoise (Mojave
Population) Recovery Plan was released in 1994 and its report on population viability and
reserve design was reiterated in the 2011 Revised Recovery Plan as needing to be updated with
current population data (USFWS 2011, p. 83). With lower population densities and abundance, a
revised population viability analysis would show the need for greater areas of habitat to receive
reserve level of management for the Mojave desert tortoise. In addition, we note that none of the
recovery actions that are fundamental tenets of conservation biology has been implemented
throughout most or all of the range of the Mojave desert tortoise.
Definition of an Endangered Species: In 2011, Murphy et al. stated that the “recognition of G.
morafkai reduces the range of G. agassizii to occupying about 30% of its former range.” Given
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this reduction in species distribution and numbers and the “…drastic population declines in G.
agassizii during the past few decades, it might be endangered.”
In 2018, Agassiz’s desert tortoise was added to the list of the world’s most endangered tortoises
and freshwater turtles. It is in the top 50 species. The International Union for Conservation of
Nature’s (IUCN) Species Survival Commission, Tortoise and Freshwater Turtle Specialist
Group, now considers Agassiz’s desert tortoise to be Critically Endangered (Turtle Conservation
Coalition 2018).
The IUCN places a taxon in the Critically Endangered category when the best available evidence
indicates that it meets one or more of the criteria for Critically Endangered. These criteria are 1)
population decline - a substantial (>80 percent) reduction in population size in the last 10 years;
2) geographic decline - a substantial reduction in extent of occurrence, area of occupancy,
area/extent, or quality of habitat, and severe fragmentation of occurrences; 3) small population
size with continued declines; 4) very small population size; and 5) analysis showing the
probability of extinction in the wild is at least 50 percent within 10 years or three generations.
In the FESA, Congress defined an “endangered species” as “any species which is in danger of
extinction throughout all or a significant portion of its range…” Given the information on the
status of the Mojave desert tortoise and the federal definition of an endangered species, the
Council believes the status of the Mojave desert tortoise is that of an endangered species.
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Appendix B. Abella S.R. and K.H. Berry. 2016. Enhancing and restoring habitat for the desert
tortoise (Gopherus agassizii). Journal of Fish and Wildlife Management 7(1):xx–xx; e1944687X. doi: 10.3996/052015-JFWM-046.
Note: This appendix is being submitted as a separate PDF file, and is a part of our formal
comments on the June 2020 DEIS.
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DESERT TORTOISE COUNCIL
4654 East Avenue S #257B
Palmdale, California 93552
www.deserttortoise.org
eac@deserttortoise.org

Via email only
9 January 2020
Mr. Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
lpp@usbr.gov
RE: Notice of Intent to Prepare a Draft Environmental Impact Statement and Public Scoping
Period for the Lake Powell Pipeline Project
Dear Mr. Baxter,
The Desert Tortoise Council (Council) is a non-profit organization comprised of hundreds of
professionals and laypersons who share a common concern for wild desert tortoises and a
commitment to advancing the public’s understanding of desert tortoise species. Established in
1975 to promote conservation of tortoises in the deserts of the southwestern United States and
Mexico, the Council routinely provides information and other forms of assistance to individuals,
organizations, and regulatory agencies on matters potentially affecting desert tortoises within
their geographic ranges.
We appreciate this opportunity to provide comments on the above-referenced project. Given the
location of the proposed project in habitats likely occupied by Agassiz’s desert tortoise
(Gopherus agassizii) (synonymous with “Mojave desert tortoise”), our comments pertain to
enhancing protection of this species during activities authorized by the Bureau of Reclamation
(Reclamation).
We note that Reclamation published the Notice of Intent (NOI) on December 6, 2019 with a
closing date of January 9, 2020. While Reclamation provided a few extra days beyond the typical
minimum 30-day comment period, the NOI’s comment period overlapped the holidays when
most people were visiting family/friends and/or preparing for/celebrating the holidays. For future
NOIs, we urge Reclamation to publish a longer comment period for their National
Environmental Policy Act (NEPA) documents when the comment period overlaps the holiday
season. In doing so, Reclamation will ensure with the interested public an “early and open
process for determining the scope of issues to be addressed and for identifying the significant
issues related to a proposed action” (40 CFR 1501.7). We are unaware of any project-related
urgency to limit the NOI comment period to 35 days.
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We note in the NOI that the project would allow construction of a 140-mile, 69-inch water
pipeline from Lake Powell in Page, Arizona to Sand Hollow Reservoir near St. George, UT.
However, there are two alternatives, as follows: “The Southern Alternative and the Highway
Alternative. The Southern Alternative would travel south of the Kaibab Indian Reservation while
the alignment for the Highway Alternative would cross lands held in trust by the United States
for the benefit of the Kaibab Band of Paiute Indians, following Arizona State Route 389. The
Southern Alternative would cross land administered by the BLM in Utah and Arizona and would
require multiple right-of-way (ROW) grants and an amendment to the Arizona Strip Resource
Management Plan (RMP), because a small portion of the pipeline would go outside an approved
utility corridor.”
Given our mission statement above, we necessarily limit our comments as they would affect
desert tortoises, and ask that the Draft Environmental Impact Statement (DEIS) provide the
following information and analysis.
Alternatives Considered
After reading the NOI, the Council was unable to find information explaining the need to provide
an additional 86,249 acre-feet of water [we presume per year] to the St. George area and the
limitation of constructing a 140-mile long pipeline from Lake Powell. Absent this information,
we are left with the impression that Reclamation has artificially narrowed the purpose and need
of the proposed action. The Council contends that Reclamation has an obligation to develop and
analyze other viable alternatives to constructing the pipeline to deliver water. To support this
contention, we note that a federal appellate court has previously ruled that in its EIS a federal
agency must evaluate a reasonable range of alternatives to the project including other sites, and
must give adequate consideration to the public’s needs and objectives in balancing ecological
protection with the purpose of the proposed project, along with adequately addressing the
proposed project’s impacts on the desert’s sensitive ecological system (National Parks &
Conservation Association v. Bureau of Land Management, Ninth Cir. Dkt Nos. 05-56814 et seq.
(11/10/09). Therefore, the Council requests that Reclamation frame the purpose and need by
explaining the need to provide water and develop and analyze other viable alternatives in
addition to granting the ROW for the Lake Powell Pipeline, that is “other reasonable courses of
actions” (40 CFR 1508.25).
The alternatives analysis should include an economic analysis that provides the total cost of
constructing the pipeline versus other alternatives, so the public can see how much the total cost
of each alternative is. This would include an analysis of the costs of replacing all public
resources that would be lost from granting the ROW for the development of the pipeline
including direct, indirect, and cumulative impacts. Please note, this analysis would include
replacement or creation costs including the time needed to achieve full replacement, not just
acquisition, management, monitoring, and adaptive management costs.
The DEIS should demonstrate the various methods that the communities in the St. George area
are implementing to reduce water use. For example, other communities in the western U.S. have
been under drought conditions for more than a decade. Rather than import water from another
area, they have implemented conservation measures that have reduced water use by more than
half. Other communities have decided to limit their growth and improve their quality of life and
property values by only using the resources that occur in their immediate area.
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Connected Actions
Pursuant to Section 1508.25 of the Council on Environmental Quality’s (CEQ) regulations (40
CFR 1508.25), any environmental impact statement (EIS) must cover the entire scope of a
proposed action, considering all connected, cumulative, and similar actions in one document.
Pursuant to Section 1506.1(a) of these regulations, an agency action cannot “[l]imit the choice of
reasonable alternatives” before reaching a final decision in a published [Record of Decision]
(ROD). These regulations ensure agencies will prepare a complete environmental analysis that
results in a “hard look” at the environmental consequences of all proposed actions instead of
segmenting environmental reviews (Novack 2015). The Council is concerned that the proposed
Northern Corridor Highway and proposed Lake Powell Pipeline project are being segmented by
their separate analyses. They appear to be connected actions, as St. George wants both for
population and economic growth and to deal with future traffic issues. Please explain whether
these proposed actions are connected and if not, why.
Densities and Distributions of Tortoises Potentially Affected
• Identify and show those portions of the two alignment alternatives that occur within the range
of the listed population of the Agassiz’s desert tortoise (USFWS 1990).
• Identify and show those portions of the two alignment alternatives that occur within designated
critical habitat of the listed population of the Agassiz’s desert tortoise (USFWS 1994); Bureau of
Land Management (BLM) Areas of Critical Environmental Concern (ACEC) and in Arizona,
designated categories of tortoise habitats; National Park Service (NPS) lands; and any other
biologically sensitive areas [e.g., proximity to wilderness areas, National Conservation Lands
(NCL), etc.].
• As per the latest guidance from the U.S. Fish and Wildlife Service (USFWS 2018), ensure that
protocol-level surveys for the desert tortoise are performed in suitable habitats on western
portions of the alternative pipelines during the most active periods (April-May and/or
September/October) so that density estimates of tortoises that may be affected by the two
alternatives can be estimated and reported in the DEIS.
• Prior to performing protocol surveys, the proponent must enlist only biologists who have
demonstrated experience in surveying for tortoises. The proponent and qualified biologists must
meet with pertinent biologists of the USFWS, BLM, and NPS to determine a realistic action area
as defined by 50 Code of Federal Regulations 402.2. Agencies should also advise the proponent
of suitable survey methodologies for the alternative pipelines.
• Given the sensitivity of the project, the Council believes that only 100% surveys with
appropriate zone of influence studies should be performed. “Probabilistic sampling” as described
in USFWS (2018) should not be performed unless prior approval is obtained from USFWS,
BLM, and NPS.
• Similarly, if any previous surveys were performed more than a year ago, the surveys should be
performed again, unless USFWS expressly agrees new surveys are not needed.
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• At a minimum, the DEIS must show, for both alternatives, (1) those portions of the pipelines
that are occupied and unoccupied by tortoises; (2) locations of all scats, burrows, carcasses,
tortoises, and other diagnostic signs; (3) based on the results, estimate the number of tortoises
that would be affected by the two alternatives; and (4) provide estimates of the acres of suitable,
occupied, and critical habitats (also acres within designated ACECs and NCL lands) that would
be permanently and temporarily impacted by construction, operation, and maintenance.
Necessary Analyses
• The DEIS should include a thorough analysis and discussion of the status and trend of the
tortoise in the action area, tortoise conservation area, recovery unit, and range wide. Tied to this
analysis should be a discussion of all likely sources of mortality for the tortoise and degradation
and loss of habitat from construction, operation, and maintenance of the two pipeline
alternatives.
• Per the NOI, “The pipeline would deliver up to 86,249 acre-feet of water from Lake Powell to
Sand Hollow Reservoir. UBWR proposes building the LPP in order to bring a second source of
water to Washington and Kane Counties in Utah to meet future water demands, diversify the
regional water supply portfolio, and enhance the water supply reliability.” We note that
supplying additional water to urban sites fosters human population growth and expansion (e.g.,
the construction of additional housing, businesses, roads, utilities, etc.) We are concerned that the
proposed action will result in growth-inducing impacts in the St. George area that will adversely
affect the desert tortoise. Under 40 CFR 1508.8(b), “Indirect effects may include growth
inducing effects and other effects related to induced changes in the pattern of land use,
population density or growth rate, and related effects on air and water and other natural systems,
including ecosystems.”
• We request that the DEIS fully analyze, not describe, the growth-inducing effects of
constructing, operating, and maintaining a pipeline that brings additional water to the St. George
area with respect to impacts on (1) the survival and recovery of the tortoise at the population,
recovery unit, and species level; (2) its habitats; and (3) its population and habitat connectivity.
In addition, we request that the DEIS include safeguards that would prevent these growthinducing effects from impacting the tortoise and its habitats.
• In the cumulative effects analysis of the DEIS, please ensure that the Council on Environmental
Quality’s (CEQ) “Considering Cumulative Effects under the National Environmental Policy
Act” (1997) is followed, including the eight principles, when analyzing cumulative effects of the
proposed action to the tortoise and its habitats. CEQ states, “Determining the cumulative
environmental consequences of an action requires delineating the cause-and-effect relationships
between the multiple actions and the resources, ecosystems, and human communities of concern.
The range of actions that must be considered includes not only the project proposal but all
connected and similar actions that could contribute to cumulative effects.” The analysis “must
describe the response of the resource to this environmental change.” Cumulative impact analysis
should “address the sustainability of resources, ecosystems, and human communities.” For
example, the DEIS should include data on the estimated number of acres of tortoise habitats and
the numbers of tortoises that may be lost to growth-inducing impacts in the St. George and other
affected regions.
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Impact Studies for Other Resources
Following are some of the studies that should be performed, seasonally in some cases, and their
results reported and analyzed in the DEIS.
• A jurisdictional waters analysis should be performed for all potential impacts to washes,
streams, and drainages.
• There are likely to be special status plant species found along the two alternatives as
determined by appropriate literature reviews and followed by field surveys, the results of which
would be reported in the DEIS. Surveys must be completed at the appropriate time of year by
qualified biologists (preferably botanists) using the latest acceptable methodologies.
Mitigation Measures to Offset All Impacts
The DEIS should disclose how the proponent plans to minimize and avoid impacts during
construction, operation, and maintenance of the proposed pipeline, which may differ depending
on which alternative is selected, so the analyses should reflect both alternatives, with regards to,
at a minimum, the following issues:
• The DEIS should include appropriate mitigation for all direct, indirect, and cumulative effects
to the tortoise and its habitats; the mitigation should use the best available science with a
commitment to implement the mitigation commensurate to impacts to the tortoise and its
habitats. As a minimum the proponent should develop and implement a fully-developed desert
tortoise relocation plan; predator management plan; weed management plan; fire management
plan; compensation plan for the temporal degradation and loss of tortoise habitat that includes
protection of the acquired, improved, and restored habitat in perpetuity for the tortoise from
future development and human use; a plan to protect adjacent tortoise habitats that can be
accessed as a result of the new pipeline right-of-way road and access roads in those areas where
new access is created; and a habitat restoration plan for disturbed areas that are not required for
pipeline maintenance.
• These mitigation plans should include an implementation schedule that is tied to key actions of
the construction, operation, maintenance, and restoration phases of the project so that mitigation
occurs concurrently with or in advance of the impacts. The plans should specify success criteria,
include a monitoring plan to collect data to determine whether success criteria have been met,
and identify actions that would be required if the mitigation measures do not meet the success
criteria. Because increased vehicle access may result in subsequent fires, we request that the
DEIS include a fire prevention plan in addition to a fire management plan.
• In 2016, the Council funded the completion of best management practices for habitat
restoration (Abella and Berry 2016), which are attached to this letter for your consideration and
implementation.
• Explain how the proponent will minimize the direct loss of desert tortoise habitats by using
existing disturbance and avoiding sensitive areas, such as designated critical habitat and other
sensitive areas (e.g., ACEC, NCLs, etc.).
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• Develop a specific program to avoid subsidizing known tortoise predators, including common
ravens and coyotes, particularly during construction. If deemed applicable by the agencies, the
proponent should contribute to the National Fish and Wildlife Foundation’s Raven Management
Fund for regional and cumulative impacts.
• Ensure that all standard measures to mitigate the local, regional, and cumulative impacts of
raven predation on the tortoise are included in this DEIS, including developing a raven
management plan for this specific project. USFWS (2010) provides a template for a projectspecific management plan for common ravens. This template includes sections on construction,
operation, maintenance, and restoration with monitoring and adaptive management during each
project phase (USFWS 2010).
• Compensate for lost habitats through either habitat acquisition, mitigation fees, or other
existing programs acceptable to the regulatory agencies. Compensation may be variable
depending on the sensitivity of habitats impacted, which should also be documented in the DEIS.
• Define protocols for displacing tortoises and monitoring them until qualified biologists judge
they are out of harm’s way. We assume that tortoises would be relocated into adjacent suitable
habitats rather than translocated en masse to some distant location, and that the methods will be
disclosed in the DEIS.
• We request that the DEIS address the effects of the proposed action on global warming, as the
proposed action is growth-inducing from a development perspective, and the effects that global
warming may have on the proposed action. For the latter, we recommend including: an analysis
of habitats within the pipeline alignments that may provide refugia for tortoise populations; an
analysis of how the proposed action would contribute to the spread and proliferation of nonnative
invasive plant species; how this spread/proliferation would affect the desert tortoise and its
habitats (including the frequency and size of human-caused fires); and how the proposed action
may affect the likelihood of human-caused fires. We strongly urge the proponent to develop and
implement a management and monitoring plan using this analysis and other relevant data that
would reduce the transport and spread of nonnative seeds and other plant propagules to/within
the project area and eliminate/reduce the likelihood of human-caused fires. The plan should
integrate vegetation management with fire management and fire response.
• Given the above concerns, the DEIS should include a weed abatement program, monitoring
plan, and identify remedial activities to ensure the project does not result in the proliferation of
non-native plant species, particularly in sensitive habitats identified herein.
• We are concerned that the placement of this pipeline may fragment regional connectivity
between tortoises occurring in adjacent areas. The placement of either alignment may fragment
travel corridors and may substantially reduce or destroy their functions in the future as wildlife
corridors. We strongly request that the environmental consequences section of the DEIS include
a thorough analysis of this indirect effect (40 Code of Federal Regulations 1502.16) and
appropriate mitigation to maintain the function of population connectivity for the Agassiz’s
desert tortoise and other wildlife species be identified.
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• We are concerned that new access through currently natural habitats may result with
development of the pipeline, and that the extent of the impact would vary depending on how
much of either pipeline coincides with existing developed corridors. As such, we request that the
DEIS include information on the locations, sizes, and arrangements of new and improved roads
for both alternatives, who will have access to them, whether the project area will be secured to
prevent human access or vandalism, and if so, what methods would be used. The presence of
roads even with low vehicle use has several adverse effects on the desert tortoise and its habitats.
Besides the direct adverse effect of vehicle impacts resulting in injury or mortality, the indirect
effects include the deterioration/loss of wildlife habitat, hydrology, geomorphology, and air
quality; increased competition and predation (including by humans); disruption of tortoise
movements and fragmentation of habitats; and the loss of naturalness or pristine qualities, all of
which should be analyzed in the DEIS.
• Road establishment is often followed by various indirect effects such as increased human
access causing disturbance of species’ behavior, increase predation, spread of invasive species,
and vandalism and/or collection. All indirect effects to the tortoise should be analyzed in the
DEIS. The analysis of the effects from road establishment and use should include cumulative
effects to the tortoise with respect to nearby tortoise ACECs, areas designated/needed for
connectivity between ACECs, for the recovery unit, and range wide.
• The DEIS should analyze the five major categories of primary road effects to the tortoise and
special status species: (1) wildlife mortality from collisions with vehicles; (2) hindrance/barrier
to animal movements thereby reducing access to resources and mates; (3) degradation of habitat
quality [needed for adequate nutrition for successful reproduction and recruitment]; (4) habitat
loss caused by disturbance effects in the wider environment and from the physical occupation of
land by the road; and (5) subdividing animal populations into smaller and more vulnerable
fractions (Jaeger et al. 2005a, 2005b, Roedenbeck et al. 2007). In addition, we request that a
sixth category of increased predation resulting from increased numbers of predators subsidized
by “roadkill” from road construction, use, and maintenance.
• For your use, we have enclosed a road impacts bibliography to facilitate the analysis that we
expect to appear in the DEIS.
We appreciate this opportunity to provide input and trust that our comments will help protect
tortoises during any authorized project activities. Herein, we ask that the Desert Tortoise Council
be identified as an Affected Interest for this and all other Reclamation projects that may affect
species of desert tortoises, and that any subsequent environmental documentation for this
particular project is provided to us at the contact information listed above.
Regards,

Edward L. LaRue, Jr., M.S.
Desert Tortoise Council, Ecosystems Advisory Committee, Chairperson
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Issues and Perspectives

Enhancing and Restoring Habitat for the Desert Tortoise
Gopherus agassizii
Scott R. Abella,* Kristin H. Berry

S.R. Abella
University of Nevada Las Vegas, School of Life Sciences, Las Vegas, Nevada 89154-4004; and Natural Resource
Conservation LLC, 1400 Colorado Street, Boulder City, Nevada 89005
K.H. Berry
U.S. Geological Survey, Western Ecological Research Center, 21803 Cactus Avenue, Suite F, Riverside, California 92518

Abstract
Habitat has changed unfavorably during the past 150 y for the desert tortoise Gopherus agassizii, a federally
threatened species with declining populations in the Mojave Desert and western Sonoran Desert. To support recovery
efforts, we synthesized published information on relationships of desert tortoises with three habitat features (cover
sites, forage, and soil) and candidate management practices for improving these features for tortoises. In addition to
their role in soil health and facilitating recruitment of annual forage plants, shrubs are used by desert tortoises for
cover and as sites for burrows. Outplanting greenhouse-grown seedlings, protected from herbivory, has successfully
restored (.50% survival) a variety of shrubs on disturbed desert soils. Additionally, salvaging and reapplying topsoil
using effective techniques is among the more ecologically beneficial ways to initiate plant recovery after severe
disturbance. Through differences in biochemical composition and digestibility, some plant species provide betterquality forage than others. Desert tortoises selectively forage on particular annual and herbaceous perennial species
(e.g., legumes), and forage selection shifts during the year as different plants grow or mature. Nonnative grasses
provide low-quality forage and contribute fuel to spreading wildfires, which damage or kill shrubs that tortoises use for
cover. Maintaining a diverse ‘‘menu’’ of native annual forbs and decreasing nonnative grasses are priorities for
restoring most desert tortoise habitats. Reducing herbivory by nonnative animals, carefully timing herbicide
applications, and strategically augmenting annual forage plants via seeding show promise for improving tortoise
forage quality. Roads, another disturbance, negatively affect habitat in numerous ways (e.g., compacting soil, altering
hydrology). Techniques such as recontouring road berms to reestablish drainage patterns, vertical mulching
(‘‘planting’’ dead plant material), and creating barriers to prevent trespasses can assist natural recovery on
decommissioned backcountry roads. Most habitat enhancement efforts to date have focused on only one factor at a
time (e.g., providing fencing) and have not included proactive restoration activities (e.g., planting native species on
disturbed soils). A research and management priority in recovering desert tortoise habitats is implementing an
integrated set of restorative habitat enhancements (e.g., reducing nonnative plants, improving forage quality,
augmenting native perennial plants, and ameliorating altered hydrology) and monitoring short- and long-term
indicators of habitat condition and the responses of desert tortoises to habitat restoration.
Keywords: annual plants; burrow; disturbance; forage; grazing; restoration; revegetation
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Enhancing Desert Tortoise Habitat

Introduction
Habitat of the desert tortoise Gopherus agassizii in the
Mojave and bordering western Sonoran Desert in the
southwestern United States has changed during the past
150 y. Beginning in earnest during the mid-1800s,
thousands of nonnative animals (mainly cattle, sheep,
horses, and burros) were moved through or kept in the
region to support mining, ranching, and other human
activities (Love 1916; Hohman and Ohmart 1978; Lovich
and Bainbridge 1999). Numerous trails and roads, such as
the Old Spanish Trail and the Mojave Road, originated or
expanded from the 1800s through the 1900s (Keith et al.
2008). For example, within 6,000 km2 of the central
Mojave Desert, a road network of 605 km in 1885
expanded to 3,700 km by 1994 (Vogel and Hughson
2009). By the late 1800s, nonnative plant species were
introduced that ubiquitously altered the composition of
plant communities (Brooks and Esque 2002). In an
inventory conducted from 2009 to 2011, at least one
nonnative plant species inhabited 82% of 1,662 sites
within 25,000 km2 of national parks in the Mojave Desert
(Abella et al. 2015c). In designated critical habitat for the
desert tortoise in the western Mojave Desert, nonnative
annual plants comprised 6% of the flora and 66% of the
biomass in a wet year, and 27% of the flora and 91% of
the biomass in a dry year (Brooks and Berry 2006). Large
spreading wildfires, not known to have been common
historically owing to sparse and discontinuous fuel, are
now correlated with proximity to roads and annual plant
productivity dominated by nonnative fuels (Brooks and
Matchett 2006). Between 1992 and 2011, .5% of a
30,000-km2 portion of the Mojave Desert burned in 1,700
lightning- and human-ignited fires (Hegeman et al.
2014). Many other land-clearing disturbances—such as
agricultural fields, historical town sites, contemporary
urban developments, energy transmission corridors,
solar and wind energy facilities, and military training
sites—have removed, altered, and fragmented habitat
(Nichols and Bierman 2001; Webb et al. 2009a; Hernandez et al. 2014). Even where sources of disturbance have
ceased (such as terminated livestock allotments, abandoned agricultural fields, closed roads), the legacies of
altered hydrology, soil, and vegetation can continue for
decades to centuries (Carpenter et al. 1986; Abella 2010;
Berry et al. 2015, 2016).
The population of the desert tortoise in the Mojave
and western Sonoran Desert was federally listed as
threatened under the U.S. Endangered Species Act of
1973 (ESA 1973, as amended) in 1990 because of
population declines, habitat alteration, and habitat loss
(USFWS 1990). Population declines have continued in
four of five recovery areas range-wide; the estimated
decline was 32% for desert tortoises of breeding size
between 2004 and 2014 in all recovery areas (USFWS
2015). Four of the five recovery areas experienced
declines ranging from 27% to 67%; only one recovery
area showed an increase in desert tortoise numbers.
The declines are serious for several reasons. First,
studies at individual sites suggest that the recent 10-y
decline continues a longer term trend (Peterson 1994;
Journal of Fish and Wildlife Management | www.fwspubs.org
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Berry and Medica 1995; Berry et al. 2006, 2014b; Medica
et al. 2012). Populations of 75–140 desert tortoises/km2
in the 1970s had decreased to 15/km2 by 2011–2012
(Berry et al. 2014b; Lovich et al. 2014). Second, the desert
tortoise is long-lived (50 y), and persistence of adults at
low densities may temporarily mask population declines
at some sites (Berry et al. 2013). Third, densities of
breeding adults in four of the five recovery areas with
declining populations are precipitously low, ranging
from only 1.5 to 15.3 tortoises/km2 (USFWS 2015), and
recruitment is poor (Berry et al. 2014b). Fourth, factors
such as habitat loss and fragmentation, noted at the time
of the 1990 listing, have not been curtailed and instead
are expanding (Averill-Murray et al. 2013).
The Revised Recovery Plan for the desert tortoise
emphasized habitat conservation, enhancement, and
restoration as priority recovery actions (USFWS 2011).
Habitat restoration was highly ranked, among 25
candidate recovery actions, for potential to enhance
desert tortoise populations (Darst et al. 2013). This high
ranking was because fundamental desert tortoise
needs—food, water, and cover sites—hinge on what
the habitat provides (Esque et al. 2014). Moreover, other
threats perceived to limit populations, such as disease
(Jacobson et al. 2014) and predation by common ravens
Corvus corax, may also relate to habitat condition (Kristan
and Boarman 2007; Averill-Murray et al. 2012). Poor
forage quality and contamination of soil and food plants
by mercury and arsenic, for example, are thought to
increase vulnerability of desert tortoises to disease
(Seltzer and Berry 2005; Chaffee and Berry 2006;
Jacobson et al. 2014).
Although potential may be high for habitat management to increase the health and size of desert tortoise
populations, many habitat improvement techniques are
untested for their effectiveness as recovery actions for
the desert tortoise. Literature has accumulated on topics
such as vegetation restoration in the Mojave Desert, but
this research has had diverse goals not necessarily
focused on the tortoise (e.g., Wallace et al. 1980; Abella
and Newton 2009; Scoles-Sciulla et al. 2014). Meanwhile,
some studies have linked desert tortoise biology with
habitat features, such as forage composition (Oftedal et
al. 2002; Jennings and Berry 2015). The USFWS (2011)
recommended integrating these types of habitat features with techniques for restoring and enhancing
favorable habitat conditions, which could be followed
by monitoring short- and long-term indicators of habitat
condition and tortoise responses to habitat restoration.
A broad approach for enhancing habitat is essential for
desert tortoise recovery (Averill-Murray et al. 2012).
Elements of such an approach include conservation of
specific favorable conditions and restoration of desired
features designed to improve habitat in the context of
contemporary and near-future environments. For example, restoring habitat on decommissioned roads to reestablish hydrological connectivity is feasible where old,
previously disrupted stream channels are discernable
(Nichols and Bierman 2001). In contrast, 150 y of grazing
by nonnative animals and invasion by nonnative plants
complicates our understanding of predisturbance forage
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Figure 1. Distribution of critical habitat units for the desert tortoise Gopherus agassizii and published revegetation studies in the
Mojave Desert of California, Nevada, northwestern Arizona, and Utah. The desert tortoise is distributed across much of the Mojave
Desert (shown in green outline and shading). Many different maps of the boundary of the Mojave Desert are in the literature, and
this map shows a combined generalization of maps in Rowlands et al. (1982), Rundel and Gibson (1996), and Webb et al. (2009b).
Revegetation studies included planting nursery-grown plants and seeding. Studies numbered 1–18 correspond with 18 studies
mapped in Abella and Newton (2009). Studies 19–25 are recent: 19, Abella et al. (2012b); 20, Abella et al. (2015a); 21, DeFalco et al.
(2012); 22, Jones et al. (2014); 23, Ott et al. (2011); 24a–d, 4 sites in Scoles-Sciulla et al. (2014); and 25, Weigand and Rodgers (2009).
Note that few of the revegetation studies are in tortoise critical habitat units. We did not find revegetation studies in the western
Sonoran Desert in southeastern California that also contain a desert tortoise population.

composition, creating challenges for restoration efforts
(Oldemeyer 1994). In this situation, establishing a plant
composition adapted to the site and nutritionally
favorable to desert tortoises may be most appropriate
(Oftedal 2002; Hazard et al. 2009, 2010).
In support of recovery actions, we synthesize relationships of habitat features (vegetation and soil) with the
listed Mojave and western Sonoran Desert population of
the desert tortoise, and the status of knowledge for
enhancing and restoring the key habitat elements of
shrub cover, food, and soils. Our review has two parts: 1)
requirements of the desert tortoise for shelter, food, and
water; and 2) candidate practices and rationale for
improving habitat condition and restoring habitats,
including revegetating severe disturbances; enhancing
quality of tortoise forage; removing or remediating
damaged soil; salvaging topsoil; and decommissioning
Journal of Fish and Wildlife Management | www.fwspubs.org

backcountry roads. Our focus is on habitat management
practices aimed at enhancing health and growth of
desert tortoise populations and for restoring damaged
and deteriorated habitats within the context of past and
existing recovery plans for the tortoise (USFWS 1994,
2011).

Methods
Study area
Our study area is the geographic range of the federally
listed desert tortoise population, which is hot desert
habitat north and west of the Colorado River. This
includes most of the 124,000-km2 Mojave Desert
occupying parts of Arizona, Utah, Nevada, and California,
as well as the Colorado Desert Subdivision of the western
Sonoran Desert, in southeastern California (Figure 1). The
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study area receives much of its rainfall from November
through April, during winter and spring (Rowlands et al.
1982). Annual precipitation averages 10–20 cm at low
and middle elevations below 1,500 m. Topography
includes mountain ranges, low hills, washes (ephemeral
stream channels), and valleys. Soils include those derived
from several rock types (e.g., basalt, limestone) and
depositional material from erosion (Rautenstrauch and
O’Farrell 1998; Berry et al. 2006; Mack et al. 2015).
Geological history and soil age are key factors affecting
biota, such as old surfaces of desert pavement compared
with young soils in ephemeral stream channels (McDonald et al. 1995).
Dominant vegetation is desert shrubland (Rundel and
Gibson 1996). Creosote bush Larrea tridentata and white
bursage Ambrosia dumosa predominate across extensive
low elevations, blackbrush Coleogyne ramosissima and
succulent woodlands containing Joshua trees Yucca
brevifolia at middle elevations from 1,300 to 1,800 m,
and coniferous woodlands and forests at the higher
elevations. Desert tortoises are most abundant in the
low- and middle elevation creosote bush and mixed
shrublands, and are sparse to absent in the higher
elevation woodland and forest vegetation associations
(Rautenstrauch and O’Farrell 1998; Berry et al. 2006). In
years with sufficient rainfall, most annual plants in the
desert shrubland germinate in winter, grow through
spring, and senesce by May (Beatley 1974; Smith et al.
2014). The eastern Mojave and western Sonoran also
have a component of summer annuals, stimulated by
summer monsoonal storms (Jennings 2001; Wallace and
Thomas 2008). Annual plants are typically most abundant below canopies of shrubs that form ‘‘fertile islands’’
of shaded, nutrient-enriched soil (Brooks 2009). Some
annual species, however, are most abundant in interspaces between shrubs (Abella and Smith 2013). The
spatial variation in the distribution of different shrub
species and interspaces creates heterogeneity in the
annual plant community, which may be important for
diversifying the forage available to desert tortoises
(Jennings and Berry 2015). The amount and timing of
rainfall are also variable among years and across the
landscape within a year (Hereford et al. 2006). Some
years or locations have essentially no annual plants,
while others support 50 species of annual plants within a
single square kilometer (Brooks and Berry 2006).
Study species
The desert tortoise is distributed at elevations below
1,300 m across much of the Mojave and western Sonoran
Desert, except for the Death Valley floor and other lowelevation valleys with minimal rainfall (USFWS 1994).
Typical home ranges are up to 20 ha for adult females
and 20–50 ha for adult males (Harless et al. 2010). Desert
tortoises conduct daily and seasonal activities within
these home ranges, including foraging, retreating to
burrows, and reproduction. Occasionally they travel
longer distances, such as 3–7 km over weeks and
Journal of Fish and Wildlife Management | www.fwspubs.org
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months, for reasons that may relate to mating, foraging,
or locating new home ranges (Berry 1986). Desert
tortoises spend .90% of their lives underground in
burrows, thereby escaping temperature extremes, lack of
moisture, and predators (Nagy and Medica 1986; Mack et
al. 2015). All age classes of tortoises are active in spring
during the peak spring growing season for plants.
Juveniles can emerge from burrows in February and
continue being active through May and June (Berry and
Turner 1986), and periodically between November and
February (Wilson et al. 1999). A second period of
heightened activity of adults occurs during the mating
season in summer and early autumn (Rostal et al. 1994).
The species is primarily herbivorous (Morafka and Berry
2002; Oftedal 2002; Jennings and Berry 2015). Desert
tortoises obtain moisture from succulent, green forage
(Nagy et al. 1998) and drink from self-constructed
catchments or puddles (Minnich 1977; Medica et al.
1980). Most desert tortoises respond to precipitation at
any time of year by emerging to drink, unless they are
already hydrated.
Information gathering
We focused on evaluating 1) the vegetation and soil
attributes of habitat likely required by desert tortoises to
survive and maintain viable populations into the
foreseeable future; and 2) how these habitat features
can be enhanced or restored for desert tortoises given
existing habitat condition. We conducted a systematic
review of information published in journal articles, book
chapters, conference proceedings, and publicly available
U.S. government serials (e.g., U.S. Forest Service General
Technical Reports, U.S. Geological Survey Open-File
Reports). We first examined review articles of the desert
tortoise and disturbance and restoration in the Mojave
and western Sonoran Desert (e.g., Webb and Wilshire
1983; Grover and DeFalco 1995; Abella and Newton
2009; Brooks and Lair 2009; Abella 2010). We then
systematically searched the following article databases
from their period of record through 2015: AGRICOLA,
BioOne, GoogleScholar, JSTOR, Scopus, ScienceDirect,
SpringerLink, Web of Science, and Wiley Online Library.
We searched article titles, abstracts, and key words for
articles containing the following terms: Mojave, Sonoran,
livestock, grazing, fire, restoration, revegetation, road,
right of way, corridor, desert tortoise, Gopherus agassizii,
habitat, vegetation, forage, food, burrow, cover, perennial plant, and shrub. We also screened the 1976 to 2003
Desert Tortoise Council Proceedings for relevant papers.
Nomenclature of plants follows NRCS (2016).

Relationships Between Habitat Features and
Desert Tortoises
Perennial plants and protective cover
Desert tortoises predominately construct burrows in
soil beneath canopies of native shrubs and under rocks;
on certain sites they also use caves in cliffs or banks of
June 2016 | Volume 7 | Issue 1 | 4
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ephemeral stream channels as shelters or dens (Woodbury and Hardy 1948; Burge 1978; Berry and Turner 1986;
Baxter 1988; Lovich and Daniels 2000; Rautenstrauch et
al. 2002; Mack et al. 2015). In three studies in natural
shrubland habitat, desert tortoises constructed 72–97%
of burrows beneath perennial plants (Burge 1978; Berry
and Turner 1986; Baxter 1988). Furthermore, most
burrows were below the largest shrubs. Burge (1978)
found that the large catclaw acacia Acacia greggii
harbored burrows at nine times that expected from its
density, Mojave yucca Yucca schidigera seven times, and
creosote bush four times. In addition to using shrubs as
locations for constructing burrows, desert tortoises use
shrubs as temporary resting or shelter sites during
periods of activity outside burrows. In a 5-y study in the
northeastern Mojave Desert, tortoises were observed
beneath shrubs twice as often as in interspaces (Drake et
al. 2015).
Although these studies show that desert tortoises use
shrubs for protection, it is more difficult to determine
how much shrub cover they need and if there are
requirements for certain species and sizes of shrubs.
Andersen et al. (2000), in a model of desert tortoise
habitat use in the central Mojave Desert, reported that
tortoises avoided areas of minimal plant cover. Berry et
al. (2013) found that desert tortoise abundance was
lower in areas denuded of vegetation than in adjacent
undisturbed habitat. On a burned site, desert tortoises
sought shelter below the skeletons of dead shrubs but
frequently retreated to unburned areas with higher live
perennial plant cover (Drake et al. 2015). If disturbance
substantially reduces shrub density, locations for burrows and protective cover from temperature extremes
and predation could limit tortoise population sizes
(Andersen et al. 2000; Berry et al. 2013; Drake et al.
2015; Mack et al. 2015).
How does availability of perennial plants to desert
tortoises fluctuate through time or change after anthropogenic disturbance? Severe, multiyear droughts have
corresponded with die-off events in perennial plant
communities. For example, some areas may still reflect
effects of brief, but severe, droughts in 1989–1991 and
2002 associated with widespread mortality of some
species of perennial plants (Hereford et al. 2006). In a 1ha permanent plot remeasured between 1984 and 2004
in Joshua Tree National Park, density of mature white
bursage declined from 1,600 to 523 individuals after the
2002 drought (Miriti et al. 2007). Eastern Mojave
buckwheat Eriogonum fasciculatum dropped from 256
to 11 individuals, and desert globemallow Sphaeralcea
ambigua from 59 to 0 individuals. Mature shrublands of
creosote bush can generally be stable, but turnover can
be substantial in short-lived perennial plants within
creosote bush shrubland and in postdisturbance communities dominated by short-lived perennials (Webb et
al. 2003). These fluctuations could affect cover as well as
forage provided by herbaceous perennials such as desert
globemallow (Jennings and Berry 2015).
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The amount of alteration to vegetation increases with
severity of disturbance and whether root systems of
perennial plants remain intact (Prose et al. 1987; ScolesSciulla and DeFalco 2009; Webb et al. 2009a). After
destruction of aboveground plant parts by off-road
vehicles or low-severity wildfires, some perennial species
(e.g., creosote bush) can resprout and resemble their
former height within 5 y, depending on climatic
conditions (Gibson et al. 2004). After wildfires, resprout
frequency has varied among species and sites from 0%
to near 100% (Abella 2009). Variation in resprouting can
be a key influence to cover available for tortoises in
postdisturbance environments because regeneration by
seed of many shrubs such as creosote bush is infrequent
(Esque et al. 2003; Drake et al. 2015).
Based on 30 studies of disturbance in the Mojave
Desert, cover of perennial plants can reestablish to levels
of nearby undisturbed areas within an average of 80 y
(Abella 2010). Estimated time required for reestablishment of perennial cover varied among studies from 24 to
335 y. This variation correlated with plant community
type, disturbance type and severity, site factors (e.g., soil
parent material, grazing history), and weather following a
disturbance (Engel and Abella 2011).
Much of the plant cover reestablishing after disturbance, however, consisted of different species than
those before disturbance. Reestablishment of perennial
species composition (species present and their relative
abundance) was estimated to require decades to
centuries after disturbance in the Mojave and Sonoran
deserts (Abella 2010). These estimates assume that
future conditions (e.g., climate, competition from nonnative plants) are conducive to native plant recovery.
Many examples exist of town-sites and pipeline corridors
cleared decades ago that remain dominated by species
differing from nearby undisturbed areas (Webb et al.
2009a). The functional attributes of fertile islands, annual
plant forage, and supply of large shrubs for tortoise
burrows of the persistent, postdisturbance communities
are poorly understood. Generally, many of the postdisturbance colonizers (e.g., desert globemallow, cheesebush Hymenoclea salsola, and desert trumpets
Eriogonum inflatum) are smaller statured than those of
mature shrublands and may therefore provide less
protection to tortoises (Shryock et al. 2014).
Forage plants
Diet analyses and observations of foraging indicate
that desert tortoises eat dozens of plant species but are
selective foragers (Coombs 1979; Henen 2002; Esque et
al. 2014; Jennings and Berry 2015). Diets change
seasonally with variation in timing of emergence,
growth, and senescence of different species of plants
in spring and summer (Jennings 2002). Furthermore,
juvenile and adult tortoises have access to different-sized
plants (Morafka and Berry 2002).
Three sources of evidence suggest that forage quality
and quantity have associations with desert tortoise
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Figure 2. Availability of annual plant forage, relative to what juvenile desert tortoises Gopherus agassizii ate, in 1998, in an enclosure
at the U.S. Army’s Fort Irwin National Training Center, California. The nonnative annual Mediterranean grass dominated plant
composition, but desert tortoises avoided eating them. Instead, desert tortoises preferentially ate native annual forbs, with
browneyes and desert plantain constituting 52% of tortoise diets. Scientific names for species: Mediterranean grass Schismus spp.,
Panamint cryptantha Cryptantha angustifolia, browneyes Camissonia claviformis, redstem filaree Erodium cicutarium, pincushion
flower Chaenactis fremontii, desert plantain Plantago ovata, desert dandelion Malacothrix glabrata, and desert calico Loeseliastrum
matthewsii. Data from Oftedal et al. (2002).

demography: 1) links between plant productivity and
health of individual tortoises, 2) experimental feeding
trials, and 3) selective foraging displayed by tortoises.
Between 1991 and 2011 in Joshua Tree National Park,
desert tortoise survival was correlated with winter rainfall
(Lovich et al. 2014). Winter rainfall in turn was correlated
with biomass of native annual plants (Rao and Allen
2010) and densities of herbaceous perennial forage
species such as desert globemallow (Miriti et al. 2007). At
a drought-prone site in the eastern Mojave Desert, desert
tortoise survival was only 33% during the 1990s (Longshore et al. 2003). High death rates corresponded with
low production of annual plants and limited amounts of
drinking water for tortoises in dry years (Nagy et al.
1997). In a long-term study in the northern Mojave
Desert, growth of individual desert tortoises was
positively correlated with annual plant production over
40 y between 1964 and 2003 (Medica et al. 2012).
Experimental feeding trials indicate that forage quality
affects desert tortoise health (Barboza 1995; Nagy et al.
1998; Hazard et al. 2009, 2010). For example, Hazard et al.
(2009) reported that captive, juvenile desert tortoises
(0.5–1.5 y old) lost weight when fed senesced grasses
low in nitrogen. In contrast, tortoises gained weight
when fed the native forb desert dandelion Malacothrix
glabrata or nonnative forb redstem filaree Erodium
cicutarium. Similarly, in another experiment, adult desert
tortoises gained weight when fed a protein- and
nutrient-rich native perennial forb (desert globemallow),
but lost weight when fed the nonnative grasses Schismus
spp. (Barboza 1995). Barboza (1995) further noted the
Journal of Fish and Wildlife Management | www.fwspubs.org

importance of a diverse ‘‘menu’’ of preferred food plants
for long-term nutrient balances in desert tortoises.
When desert tortoises have a choice, they are selective
foragers. Studies that compare what desert tortoises eat
to what forage is available are rare, but two examples
highlight selectivity. In a fenced enclosure in the central
Mojave Desert, juvenile tortoises ate only 42 (0.02%) of
the 239,000 individuals of the nonnative grasses
Schismus spp. they encountered (Oftedal et al. 2002). In
contrast, they ate 35% of 346 plants of the native forb
desert plantain Plantago ovata. Other favored native
annual forbs were desert dandelion, desert calico
Loeseliastrum matthewsii, and browneyes Camissonia
claviformis (Figure 2). In the particular collection of plant
species analyzed, the nonfavored Schismus had low
water and protein content, whereas the favored species
were rich in water and protein (Oftedal et al. 2002).
The biochemical traits of plants thought to contribute
to quality of forage for desert tortoises are similar to
those for other herbivores and include water, nutrient,
and fiber content and digestibility (Nagy et al. 1998;
Oftedal et al. 2002; Hazard et al. 2010). Plant biochemistry fluctuates through time and across the landscape,
because the chemical composition of plants varies
among species, within a species during a year, and
across soil types (El-Ghonemy et al. 1978; Chaffee and
Berry 2006). Oftedal (2002) noted that desert tortoises
are vulnerable to excess potassium, which is abundant in
desert plants. Desert tortoises must excrete excess
potassium to avoid toxic effects, but this requires that
tortoises use water or gain sufficient nitrogen from other
forage plants to excrete potassium as urates. If too much
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Figure 3. Comparison of availability of annual forage plants to what desert tortoises Gopherus agassizii ate, March and April 1992, at
the Desert Tortoise Research Natural Area, California. Data from Jennings and Berry (2015).

nitrogen is required to excrete potassium, nitrogen may
become limiting to tortoise growth. Oftedal et al. (2002)
developed a potassium excretion potential (PEP) index
that integrated potassium, water, and protein to indicate
favorability of plant forage chemistry for desert tortoises
to excrete potassium. Forage with high PEP was likely
advantageous to tortoises compared with forage with
low PEP. Plants consumed, but not preferred by tortoises
(e.g., the nonnative grass Schismus spp.), had low PEP,
whereas preferred species frequently had high PEP (e.g.,
plants of the Fabaceae family). Based on these biochemical traits along with field studies comparing food plant
consumption to availability (Jennings and Fontenot
1992; Avery and Neibergs 1997; Oftedal et al. 2002;
Jennings and Berry 2015) and feeding experiments (e.g.,
Barboza 1995; Hazard et al. 2009, 2010), desert tortoises
favor legumes (family Fabaceae), mallows (family Malvaceae), evening primroses (family Onagraceae), and some
species in the Asteraceae and Boraginaceae families.
These studies further suggest that, in general, annual
and herbaceous perennial forbs supply higher quality
forage than nonnative annual grasses.
A study in the western Mojave Desert in southern
California, at the Desert Tortoise Research Natural Area,
highlighted temporal and spatial variability in tortoise
foraging, which could be important to long-term tortoise
behavior and nutrition balances (Jennings and Berry
2015). The authors reported seasonal variation in desert
tortoise forage preferences from March to June; preferJournal of Fish and Wildlife Management | www.fwspubs.org

ential foraging on certain herbaceous perennial forbs
even though annuals were available; and that .75% of
bites consumed were on a subset of 10% of the site’s 80
annual and perennial species. Three herbaceous perennial forbs—desert wishbone-bush Mirabilis laevis, widow’s milkvetch Astragalus layneae, and whitemargin
sandmat Chamaesyce albomarginata—were rarely recorded in vegetation surveys but constituted significant
components of desert tortoise diets. Some of the more
preferred native annual forbs included Mojave lupine
Lupinus odoratus, foothill deervetch Acmispon brachycarpus, dwarf milkvetch Astragalus didymocarpus, lacy
phacelia Phacelia tanacetifolia, and desert dandelion
(Figure 3). These favored foods were distributed unevenly within the habitat. Some favored plants were in
ephemeral stream channels, and desert tortoises rarely
passed by the plants without taking bites. Given how
uncommon some preferred forage species are and that
they also are eaten by animals other than tortoises, the
possibility cannot be dismissed that availability of quality
forage is a limiting factor for desert tortoise health.
Disturbance is another factor that can affect variability
of annual plant forage. Effects of disturbance on annual
plants appear contingent on effects to the perennial
plant community and on weather conditions after
disturbance, similar to temporal patterns in undisturbed
desert (Abella 2010). There may be no response of
annual forage plants to disturbance until a year of
sufficient rainfall. Given sufficient rainfall, the cover and
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species richness of annual plants can attain levels found
on undisturbed areas within 1–15 y after disturbance
(Callison et al. 1985; Brooks and Matchett 2003; Vamstad
and Rotenberry 2010). However, nonnative annual
grasses—poor-quality forage for tortoises—often dominate the disturbed communities within a few years and
are persistent (Callison et al. 1985; Brooks and Matchett
2003; Brooks and Berry 2006). In a study of annual plant
recovery 36 y after construction of the Los Angeles
Aqueduct in the western Mojave Desert, certain annual
species (e.g., stiff-haired lotus Acmispon strigosus) known
to be favored by desert tortoises had not colonized the
disturbance corridor (Berry et al. 2015). These plants
occurred in nearby undisturbed habitat.
Soil and topography, including the special case of
roads
In addition to their effect on vegetation, soil and
topography interact with desert tortoises in several ways.
To create burrows, desert tortoises utilize calcic soils
(caliche) in hillsides and banks of ephemeral stream
channels by constructing or altering caves (Woodbury
and Hardy 1948; Rautenstrauch et al. 2002; Mack et al.
2015). Burrows dug in fine sands easily collapse and do
not persist (Wilson and Stager 1992). Compacted soils,
including those compacted through human disturbance,
are unsuitable as burrow sites because tortoises cannot
dig in them. Likewise, soils contaminated with toxic
wastes from mining, vehicular traffic, or other sources are
unsuitable, because they can contribute to poor health
of tortoises (Seltzer and Berry 2005; Jacobson et al. 2014;
Kim et al. 2014). Soil type and fine-scale topography are
also important for retaining rain water because tortoises
drink from puddles or construct their own catchments in
soil (Medica et al. 1980). Sites with slow water infiltration
or depressions are likely most suitable for supplying
drinking water (Henen et al. 1998).
Hazardous chemicals have been intentionally or
inadvertently introduced into soils in a variety of desert
tortoise habitats. In some cases, the contaminants are
along roadsides from decades of vehicle traffic (e.g.,
leaded gasoline), and in other cases from historical
mining (Chaffee and Berry 2006; Kim et al. 2014). Some
contaminants are of recent origin, such as illegal
dumping or drug operations. Toxic materials, whether
airborne or in soil and plants, can accumulate in longlived desert tortoises. Two examples from the western
Mojave Desert illustrate potential effects. Desert tortoises
ill and dying of upper respiratory disease at the Desert
Tortoise Research Natural Area had 11 times the levels of
mercury in their livers as did healthy tortoises from a
control site (Jacobson et al. 2014). Near the Rand Mining
District, elevated levels of arsenic occurred in tissues
(lungs, scutes) of necropsied tortoises (Seltzer and Berry
2005). The probable sources were mining wastes and
soils disturbed by mining activities and exacerbated
through off-road vehicle activities. Mining wastes with
mercury and arsenic from the Rand Mining District have
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moved tens of kilometers via transport in dust and
flowing water (Chaffee and Berry 2006; Kim et al. 2012).
An important consideration in developing restoration
plans is the composition of plant species existing in soil
seed banks, the effects of past human activities on seed
banks, and whether seed banks have been swamped by
nonnative annual plants. Do adequate seeds of forage
plants preferred by tortoises remain in the soil and can
the seed banks support recovery of desert tortoise
populations? With the arrival of settlers from the New
World in the 1700s to the Southwest, native vegetation
has experienced waves of impacts from human uses and
the introduction of nonnative annual plants (Minnich
2008). Although we are aware of above-ground changes
in cover, composition, and biomass of annual vegetation
and how quickly nonnatives have become dominant
(e.g., Brooks and Berry 2006; Berry et al. 2014a), we know
less about the composition of soil seed banks in different
desert regions and whether different types of human
activities (e.g., livestock grazing, military maneuvers, offroad vehicle use) have reduced seed banks of forage
plants favored by desert tortoises. Although information
is limited for desert tortoise habitats, some studies
illustrate effects of disturbance on soil seed banks.
Brooks (1995), in a study of the benefits of protective
fencing at the Desert Tortoise Research Natural Area,
reported that biomass of seeds was more than twice as
high inside the fence than outside. Habitat inside the
fence was protected from sheep grazing and off-road
vehicle use for 12–13 y. In a study in the central Mojave
Desert on lands degraded by military maneuvers,
DeFalco et al. (2009) found that densities of annual
plant seeds in compacted soils were 33% less than on
control sites. Fire temperatures during desert wildfires
can alter survival of seeds (Brooks 2002) and granivores
and ants can play a role in seed availability too (Suazo et
al. 2013).
Roads are a special case of human alterations to soils,
topography, vegetation, and wildlife not only in deserts
but elsewhere (Forman et al. 2003; Brooks and Lair 2009;
Vogel and Hughson 2009). Roads fragment desert
tortoise habitat and can result in the deaths or losses
of tortoises from collisions with vehicles, collection by
visitors, and predation by predators that feed on road
kills or animals crossing roads (von Seckendorff Hoff and
Marlow 2002; Boarman and Sazaki 2006; Kristan and
Boarman 2007; Hughson and Darby 2013; Nafus et al.
2013). The common raven is an example of a predator
subsidized in part by roads and perch sites often found
adjacent to roads (e.g., utility corridors; Boarman and Coe
2002). Roads, whether as highways or in the backcountry, also alter the hydrological function of desert
ecosystems by changing sheet flow and water movement in drainages (Schlesinger and Jones 1984; Brooks
and Lair 2009). Hydrological connectivity is often
severed; instead of water flowing across soil surfaces or
through multiple channels, water is diverted down the
compacted surfaces of roads or through culverts into a
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Table 1. Summary of three aims (in bold) for enhancing
vegetation and soil habitat conditions for the desert tortoise
Gopherus agassizii in contemporary environments of the Mojave
and western Sonoran Desert. Main management actions and
best practices for them are summarized below each aim.
Aims, actions, and best practices
Restore or augment perennial plants as cover or forage
Action 1: Outplanting
Carefully select species
Use good planting stock
Perform effective plant care
Action 2: Seeding
Make controllable factors favorable
Match seed treatments to species
Develop backup plans for seeding failures
Improve forage quality and quantity
Action 1: Reduce nonnative plants
Focus on comprehensively treating damaging, widespread
invaders
Detect and remove new invaders early
Implement preventive measures from invasive plant science
Action 2: Manage herbivory by nonnative animals on tortoise
forage plants
Monitor changes in habitats after reducing nonnative animals
Strategically deploy exclosures
Action 3: Augment native forage plants
Experimentally test forage augmentation strategies
Compare forage augmentation with other candidate actions
Restore or conserve soil health
Action 1: Salvage topsoil if large soil disturbances are planned
Carefully plan salvage operations
Carefully store soil to maximize biotic retention
Action 2: Evaluate and remediate soil potentially toxic to tortoises
Assess potential for toxic soils
Avoid or remediate toxic soils before conducting other habitat
activities
Action 3: Decommission certain backcountry roads
Ameliorate topographic and soil surface alterations
Limit postrestoration vehicle incursions
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few channels (Hereford 2009). This can affect the
productivity of plants downstream, which is an important consideration for the desert tortoise because plants
growing in small washes are important food sources
(Jennings and Berry 2015).
Roads have long been implicated in contributing to
the invasion and spread of nonnative plants (Frenkel
1977). Brooks and Berry (2006), in a study of nonnative
annual plants in desert tortoise critical habitat, reported
that density of dirt roads was correlated with abundance
of nonnatives. A paved highway appeared to be the
source of the invasion of another noxious, nonnative
species, Sahara mustard Brassica tournefortii in at least
one valley within desert tortoise critical habitat in the
western Sonoran Desert (Berry et al. 2014a). The highway
intersected a major wash, and Sahara mustard likely
further spread into the desert from that source. Roads
are not always correlated with the distribution of
nonnative plants, especially for invasive plants already
occupying most of the landscape, but they are probable
entry points (Craig et al. 2010).

Habitat Management Aims, Actions, and
Practices
Using the systematic literature review and our
experiences, we organized actions and best practices
aimed at conserving and enhancing three key elements
of desert tortoise habitats: cover sites, forage, and soil
(Table 1). Elements of a comprehensive, systematic
approach to employing these best practices would
include conducting site assessments to evaluate probable factors limiting habitat quality to guide the aims of
management actions; identifying the most feasible
actions with the greatest chance of success for
enhancing habitat quality; and monitoring outcomes of
actions to inform future projects. In the sections below,
we discuss the three broad aims (improving cover,
forage quality, and soil health), management actions for
accomplishing each aim, and best practices for implementing each action.
Restore or augment perennial plants as cover or
forage
Restoring or augmenting abundance and diversity of
perennial plants can enhance protective cover and
forage (in the case of herbaceous perennials) for desert
tortoises. Planting nursery-grown perennials (outplanting) and seeding are the two main methods for
revegetating severely disturbed soil (Bainbridge 2007).
In the Mojave Desert, outplanting is more reliable than
seeding for establishing perennial plants any given year
(Abella et al. 2012b). Outplanting has achieved a
relatively long-term (2 y) survival of 50% for a variety
of perennial species when using good planting stock and
proper plant care (Abella and Newton 2009; Weigand
and Rodgers 2009; Scoles-Sciulla et al. 2014). For
establishing perennial plants, we discuss the actions of
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Table 2. Summary of the best-performing perennial species
outplanted as nursery-grown plants at revegetation sites in 3
studies reported in the literature in the Mojave Desert (Figure
1). Survival was monitored for 1 y after outplanting during
studies published between 1978 and 2014. The species in the
table are medium- to large-sized shrubs that provide cover or
burrow sites to desert tortoises Gopherus agassizii.

Common name
White bursage
Fourwing saltbush
Nevada jointfir
Creosote bush
Anderson thornscrub
a

Scientific name
Ambrosia dumosa
Atriplex canescens
Ephedra nevadensis
Larrea tridentata
Lycium andersonii

Total
No. of
no. of
studies with
studies 50% survivala
10
5
3
8
3

5
4
3
5
2

In at least one treatment, with treatments including irrigation, fencing
to deter herbivory, and others. Data synthesized from Abella and
Newton (2009), Abella et al. (2012b), Scoles-Sciulla et al. (2014), and
Weigand and Rodgers (2009).

outplanting and seeding, and three best practices for
each.
Action 1: Outplanting. Because of cost and logistical
challenges, outplanting can be criticized for being
unable to cover as much area as seeding. However, no
matter how large an area is seeded, the area revegetated
is still zero if no seeded species become established, a
situation not uncommon (Bainbridge 2007). Furthermore, .50% of surviving outplants have flowered and
produced seed within 3 y in some projects, potentially
expanding the area revegetated (Abella et al. 2012b).
Given that outplanted shrubs can rapidly grow to
heights of 40–50 cm within 3 y—reestablishing shaded
microsites important to natural plant recruitment—it is
possible that outplanting can also stimulate natural plant
establishment. Therefore, a management goal using
outplanting could be strategically establishing patches
of native plants for stimulating recovery within the larger
landscape. There are three main best practices wellsupported in the literature for increasing success of
outplanting: carefully select species, use good planting
stock, and perform effective plant care.
1) Carefully select species. Species selection is critical to
outplanting success because survival and ecological
functions of perennial plants differ among species.
Also, treatments required for plants to survive vary
among species and can affect project costs and
logistics. Of 45 native perennial species outplanted in
the Mojave Desert, 64% have achieved 50% survival
in at least one study (Abella and Newton 2009; Abella
et al. 2012b; Scoles-Sciulla et al. 2014). Examples of
the best-performing species outplanted in three or
more studies are in Table 2, including shrubs beneath
which desert tortoises construct burrows (Burge 1978;
Berry and Turner 1986; Baxter 1988). Generally, large
shrubs (e.g., creosote bush) have performed well in
outplanting, forbs have performed moderately well,
and grasses have struggled. Lowered overall survival
Journal of Fish and Wildlife Management | www.fwspubs.org

in a project may be worth the benefit of diversifying
plantings, by including species that do not necessarily
survive at high rates but that provide important
functions. Even some difficult-to-establish forbs and
grasses can still achieve 10–25% survival. In an
example of different functions provided by species,
some native perennial species (e.g., desert globemallow) exist that can competitively reduce nonnative
annuals, or at least become established on sites
infested by nonnative annuals (Abella et al. 2011,
2012a). In an example of how species selection affects
treatments required, planted cacti have not needed
irrigation; whereas, irrigation has doubled survival of
white bursage, desert globemallow, and other species
(Abella et al. 2015b). The ability of cacti to become
established without treatments could be important,
because Medica et al. (1982) found that cacti formed
.50% of tortoise diets in a dry year. Examining
outplanting success and treatments required for littlestudied genera, such as Mirabilis, that provide
important herbaceous perennial forage (Jennings
and Berry 2015) could increase the number of tortoise
forage species available for outplanting.
2) Use good planting stock. Good planting stock can
underpin the success of entire projects and requires
advance planning. Preparing outplants typically entails 6–12 mo of care in nurseries to grow root
systems sufficient to provide the best chance of
survival in the field (Bainbridge 2007). Plants that are
unhealthy leaving the greenhouse often have reduced chance of field survival.
3) Perform effective plant care. Treatments to enhance
survival after planting at restoration sites are essential
for most species. Protection from grazing by small
mammals and larger herbivores can be even more
important than irrigation (Scoles-Sciulla et al. 2014). It
is not uncommon for outplants without protection
from grazing to be all or mostly gone from restoration
sites within days. An unprotected planting of 100
individuals was killed by animals in ,4 h (S.R. Abella,
unpublished data). This undesirable herbivory may
result from outplants being nutrient-enriched from
their nursery propagation (Bainbridge 2007). Enclosing plants in cages or shelters can deter herbivory and
increase survival and growth (Figure 4).
Irrigation has enhanced survival in certain studies,
potentially making it worth the added cost (Wallace et
al. 1980). Species can respond differently to the type
of irrigation. For instance, watering by hand improved
survival of desert globemallow, whereas a slowrelease irrigation gel did not (Abella et al. 2015b).
Survival of white bursage increased with both
irrigation types. It is also noteworthy that plantings
on sites receiving salvaged topsoil had twice the
survival of plantings on nontopsoil areas, possibly
because organic matter in the salvaged topsoil
retained water for gradual extraction by plants (Abella
et al. 2015b).
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Figure 4. Examples of outplanting and care of perennial plants to revegetate disturbed habitat in the Mojave Desert. The left photos
are on the 2005 Goodsprings Fire, southern Nevada, and show (a) an outplanted creosote bush Larrea tridentata protected by a
shelter in the foreground, and (b) an outplanted desert globemallow Sphaeralcea ambigua, affixed with DriWater as a slow-release
irrigation. Wire cages protect outplants from herbivory in roadside revegetation in (c) Joshua Tree National Park, California, in 2008,
and (d) Lake Mead National Recreation Area, Nevada, in 2011. Photos by S.R. Abella.

Other treatments to enhance survival of outplants
have not been extensively studied or are not
necessarily recommended. Many desert species have
relationships with mycorrhizae (Titus et al. 2002), but it
is unclear how limiting mycorrhizae are after disturbance. Fertilizing plants in the field has not been
recommended because it has not increased survival
(Scoles-Sciulla et al. 2014), and augmenting soil fertility
raises concerns about nonnative plant growth (Rao et
al. 2010). Although nonnative annuals can compete
with perennial plants (Rodrı́guez-Buriticá and Miriti
2009), treating nonnative plants with herbicide did not
increase survival of perennial outplants in one study
(Scoles-Sciulla et al. 2014).
Action 2: Seeding. Although seeding is risky during any
year, it has enhanced establishment of native perennials
in some projects. Short-term successes were reported in
the 1970s, which was a wet decade, but it was frequently
unclear how persistent seedlings were after 1–2-y, shortterm studies (Abella and Newton 2009). More recently,
some seeded plant establishment occurred during a 14-y
monitoring period on a mine restoration site in the
northeastern Mojave Desert, but the extent to which
seeding improved upon natural plant establishment was
uncertain (Ott et al. 2011). Another recent project
resulted in no plant establishment over 3 y, despite
protecting seeds from mammalian granivory and providing irrigation (Abella et al. 2012b). We emphasize
Journal of Fish and Wildlife Management | www.fwspubs.org

three best practices for seeding in contemporary
environments: make controllable factors favorable,
match seed treatments to species, and have backup
plans for seeding failures.
1) Make controllable factors favorable. Managers cannot
control the weather and may also have little flexibility
for attempting to time seeding with years of favorable
weather because of logistical challenges, difficulty of
obtaining seed, and deterioration of stored seed.
Managers can control, to some extent, the quality and
species of seed used, the locations for seeding, and
conditions of sites receiving seed. A synthesis
published in the 1970s of the phenological timing
of perennial species for seed collection, seed storage
procedures, and germination requirements is still
among the most comprehensive reviews for optimizing seed germination in the Mojave Desert (Kay et al.
1977). Ideally, both viability and germination assays
should be performed on seed lots prior to seeding. In
some seeding failures, it was unclear whether seeds
placed in the field were even viable (Abella and
Newton 2009).
Owing to the usual limitation of availability of
native plant seed and to the potential influence of
seed source on project outcomes, the question of
whether to use locally collected seed (and if so, how
local) is commonly raised for desert restoration
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projects. This issue is unresolved and the subject of
ongoing research, because combined genetics and
plant performance analyses are required to determine
how successful particular seed sources are in different
present and anticipated future environments. Given
extensive evidence for local adaptation of plants, the
current consensus is that seeds for restoration
projects should be collected as locally as possible,
unless there are specific reasons to expect that
genotypes from elsewhere or other environmental
site types will perform better (Johnson et al. 2010). In
an example of site-type adaptation in the Mojave
Desert, Shryock et al. (2015) identified genetic
differentiation in desert globemallow populations
along environmental gradients of water stress and
temperature seasonality.
Certain sites may be more amenable to seeding
than others, and conducting preliminary trials across
sites is a good strategy for identifying potentially
favorable locations for seeding projects (Grantz et al.
1998). If soils are degraded (e.g., erosion-affected
soils), ameliorating site conditions should occur
before attempting seeding. For example, roughening
soil surfaces or using tackifiers to enhance soil and
seed retention has potential for building soil seed
banks and promoting plant establishment (DeFalco et
al. 2012).
2) Match seed treatments to species. An important
decision is whether to pretreat seeds, such as
applying germination stimulants or protective coatings, because these treatments can increase project
costs while sometimes being counterproductive. In a
short-term project (4 mo) in the Mojave Desert,
seeding bare seed resulted in 22% seedling emergence of blackbrush, whereas only 5% emergence
occurred from pelletized seed (Jones et al. 2014).
Seeding pelletized seed of three shrubs facilitated
short-term seedling establishment (within 1 y) in
another study, but the seedlings died by the second
year (Abella et al. 2015a). Desert seeding projects
should include preliminary assays to identify whether
seed treatments are beneficial. Moreover, managers
could consider ‘‘hedging bets,’’ such as by pretreating or pelletizing a portion of seed and not treating
the rest of seed.
Similarly, several options exist for treating seeds
after they have been seeded on field sites or timing
seeding to coincide with optimal conditions. However, effectiveness of these variations has been mixed.
Irrigation has increased short-term seedling establishment in some studies but not in others, regardless of
natural rainfall (Winkel et al. 1995; Grantz et al. 1998).
Soil surface treatments, such as applying mulches,
may only be applicable to localized areas (e.g.,
compacted soils) and have not consistently improved
seeding success (Grantz et al. 1998). Abundant seed
can be moved around or off site by mammals and
invertebrates within days to weeks after seeding
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(DeFalco et al. 2012). Seed movement by animals
does not preclude seedling establishment if some
seeds escape predation and are deposited in microsites favorable for germination. Loss of seed has,
however, resulted in suggestions to 1) minimize time
that seeds reside on the ground before conditions
conducive to germination occur, or 2) time seeding to
correspond with nonpeak activity of granivores
(Suazo et al. 2013). To minimize the time that
dormant seeds are exposed to predation, seeds of
some species can be pretreated to speed germination
(Ostler et al. 2003). Although still no guarantee of
success, if seeding can be timed to correspond with
wet years and reduce time to germination, it may
facilitate at least short-term plant establishment
(Grantz et al. 1998; Ott et al. 2011).
3) Have backup plans for seeding failures. Even when best
known practices for seeding are implemented,
seeding may not be successful because of granivory,
lack of germination cues, dry weather, or other factors
(Bainbridge 2007). As a result, a precautionary
approach would include pairing seeding with other
actions for enhancing plant cover. For example,
combining seeding with outplanting warrants consideration. This approach was already successful for
one postburn restoration project: seeding failed
completely, but outplanting successfully produced
patches of perennial plants that generated their own
seed within 3 y (Abella et al. 2012b).
Improve forage quality and quantity
Composition of the annual plant community across
the range of the desert tortoise has changed drastically
over the past century, with a major increase in nonnative
species (Brooks and Esque 2002; Brooks and Berry 2006;
Averill-Murray et al. 2012). Nonnative annual grasses are
some of the chief increasers and, unfortunately for
tortoises, these grasses provide lower quality forage than
many native forbs (Oftedal et al. 2002; Medica and Eckert
2007; Hazard et al. 2009; Jennings and Berry 2015).
Returning the annual plant community to primarily
natives could improve forage for desert tortoises while
also reducing chance of nonnative-grass-fueled fires that
kill shrubs used by tortoises for cover. Additionally,
protecting shrubs from fires maintains fertile islands as
locations for recruitment of a diverse native annual plant
community (Abella and Smith 2013) potentially important for balanced nutrition of desert tortoises. We
evaluated three main actions for favorably changing
forage quality and quantity provided to tortoises by the
annual plant community: 1) reduce nonnative plants, 2)
manage herbivory by nonnative animals on tortoise
forage plants, and 3) augment native forage plants.
Action 1: Reduce nonnative plants. There are two
priorities for decreasing potential impacts of nonnative
plants: reducing abundance of nonnative plants already
dominant across the geographic range of the desert
tortoise; and limiting the establishment of new nonnaJune 2016 | Volume 7 | Issue 1 | 12
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tive plants. Three main best practices are suggested for
reducing nonnative plants in desert tortoise habitat:
focus on comprehensively treating damaging, widespread invaders; detect and remove new invaders early;
and implement preventive measures from invasive plant
science.
1) Focus on comprehensively treating damaging, widespread invaders. Treatment of nonnative annual
grasses is strongly supported from our synthesis
because of their undesirability as desert tortoise
forage and their potential to facilitate fire disturbance
across large areas, in turn, creating opportunities for
invasion by other nonnative plants (Brooks and Esque
2002). Other widespread invaders in desert tortoise
habitat are the nonnative annual forbs redstem filaree
and Sahara mustard. Although redstem filaree provides some forage value (Hazard et al. 2010), a
concern with this species is that it forms monocultures that may exclude a diversity of native annuals
nutritionally important to tortoises (Steers and Allen
2010; Jennings and Berry 2015). Sahara mustard has
invaded desert tortoise critical habitats and often
forms dense stands (Berry et al. 2014a). Sahara
mustard is not a good food plant and contains
oxalates, which are likely harmful to tortoise health
(Jacobson et al. 2009). Nonnative grasses are the top
priority for control at this time, followed by Sahara
mustard, redstem filaree, and other invaders that form
low-diversity stands or provide poor forage.
When nonnative annuals are reduced, native
annuals have generally responded positively. For
example, Brooks (2000) found that thinning Schismus
via cutting doubled density of native annuals in a wet
year. Some of the increasing natives were bristly
fiddleneck Amsinckia tessellata and other species that
Jennings and Berry (2015) identified as forage favored
by desert tortoises. Native annuals also remained
green 2 wk later in spring on Schismus-thinned plots,
which could allow tortoises to forage longer (Brooks
2000).
Carefully timed herbicide applications have reduced nonnative plants while increasing native
annuals. On a burned site in the western Mojave
Desert, Steers and Allen (2010) found that applying
the postemergent herbicide Fusilade early in the
growing season reduced nonnative grasses as well as
the forb redstem filaree. Species richness and cover of
native annuals were up to three times greater in
treated compared with untreated areas. Glyphosate
and some other herbicides were effective in reducing
or eliminating germination of Sahara mustard (Abella
et al. 2013). Effects of herbicide on the desert tortoise
are unclear, but early timed herbicide applications—
to exploit the accelerated phenology of nonnative
compared with native species (Marushia et al. 2010)—
could generally occur when tortoises are inactive
(Esque et al. 2014). For example, Steers and Allen
(2010) applied herbicide in January. Adult tortoises
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remain in underground burrows until at least midFebruary in some years (Burge 1977; Rautenstrauch et
al. 1998), although juveniles may be active from
November through February when local temperatures
are warm (Wilson et al. 1999). The California Invasive
Plant Council (2015) published best-management
practices to reduce nontarget effects of herbicides
to animals while controlling nonnative plants damaging to wildlife populations, which may be useful in
desert tortoise habitats. Potential negatives of nonnative plant treatments must be balanced against the
positives of curtailing deterioration of tortoise habitats by nonnative plants.
2) Detect and remove new invaders early. A central tenet
of invasive species science is that the early detection
and removal of new invaders is cheaper and more
effective than managing established infestations
(Davis 2009). Surveying for incipient populations of
nonnative plants along roadsides is a best practice,
because roads can be entry points for nonnative
plants (Brooks 2009; Berry et al. 2014a). An early
detection program surveyed 3,300 km of roads
between 2009 and 2011 in the eastern Mojave Desert,
including in desert tortoise habitat, and removed
.37,000 nonnative plants (Abella et al. 2009).
Prioritizing surveys in wet years may enhance
detection of species and maximize benefit from
limited resources for surveys and treatments. Roads
should be incorporated into broader landscape
strategies for nonnative plant management because
many firmly established nonnative plants are not, or
at least are no longer, distributed only along
roadsides (Craig et al. 2010). Thus, restricting surveys
only to roadsides may provide a misleading impression of the distribution of nonnative plants, because
desert washes, old disturbances, and areas of
seemingly undisturbed desert should also be part of
detection programs. Washes in particular facilitate the
spread of Sahara mustard (Berry et al. 2014a).
3) Implement preventive measures from invasive plant
science. A concern is that desert tortoise habitats have
already been invaded by several species of nonnative
plants and the potential exists for transport of new
invasive plants by ongoing or proposed human
activities, such as renewable energy development
near, or adjacent to, critical habitats (Hernandez et al.
2014). It is prudent to view desert tortoise habitats as
susceptible to new invaders in the future, in addition
to ongoing expansion of incipient populations of
species such as Sahara mustard not yet as widespread
as nonnative grasses (Berry et al. 2014a). Many bestmanagement practices developed in invasive plant
science are applicable to help forestall further
invasion of desert tortoise habitats by nonnative
plants (Abella 2014). For example, Lake Mead National
Recreation Area, including tortoise habitat in the
eastern Mojave Desert, recently developed a nonnative plant management plan detailing practices such
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as cleaning vehicles to remove seeds (National Park
Service 2010). Desert tortoise recovery areas may
benefit from the development of similar long-term,
nonnative plant management plans.
Action 2: Manage herbivory by nonnative animals on
tortoise forage plants. In addition to potential for
nonnative animals to affect perennial plant cover and
soil in desert tortoise habitats (Webb and Stielstra 1979;
Brooks et al. 2006), there may be similarity in forage
consumed by nonnative animals and desert tortoises,
which is important for understanding contemporary
vegetation condition. Early studies comparing food
habits of desert tortoises with domestic livestock and
feral burros were frequently based on analysis of scats
(e.g., Hansen and Martin 1973; Hansen et al. 1976;
Coombs 1979; Medica et al. 1982). These studies
indicated similarities in diets among tortoises, cattle,
and feral burros, with overlap mainly in the grass
component. This component is the one most accurately
characterized by scat analysis because fibrous material
from grasses is less digestible than forbs and passes
through the gastrointestinal tract in greater bulk (e.g.,
Barboza 1995). To more thoroughly characterize diet
similarity, scientists began making direct observations of
tortoises foraging and counted bites consumed (Jennings and Fontenot 1992; Jennings 2002; Oftedal 2002;
Oftedal et al. 2002; Jennings and Berry 2015). Through
these studies, it became apparent that forbs were the
major and important part of desert tortoise diets. Native
forbs were also heavily utilized by nonnative animals. In
seven studies across the Mojave Desert, the native
annual desert plantain comprised the greatest percentage (11%) of feral burro diets (Abella 2008). Based on bite
counts of juvenile desert tortoises, this forb also formed
23% of tortoise diets in the central Mojave Desert
(Oftedal et al. 2002). Other forbs preferred by tortoises in
at least one study (Jennings and Berry 2015), such as
desert wishbone-bush, are also eaten by burros (Abella
2008). Bite counts in the Ivanpah Valley during the 1990s
revealed that both cattle and tortoises consumed native
annual forbs such as desert dandelion (Avery and
Neibergs 1997). Similarly, domestic sheep utilized desert
dandelion in a western Mojave Desert allotment
(Nicholson and Humphreys 1981).
On landscapes where enhancing forage conditions for
desert tortoises is a goal, a conservative approach is
ensuring that tortoises do not have to alter their
preferred foraging activities because nonnative animals
are present (Oldemeyer 1994). This consideration partly
led to the first recovery plan for the desert tortoise
recommending that grazing of domestic livestock and
feral horses and burros be prohibited in Desert Wildlife
Management Areas, which generally became designated
tortoise critical habitat units (USFWS 1994). By 2009,
livestock grazing had been eliminated from 53% of
13,000 km2 of allotments in tortoise critical habitat
(USFWS 2011). Decommissioning livestock allotments
remains ongoing in certain areas, though some decomJournal of Fish and Wildlife Management | www.fwspubs.org
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missioned allotments still contain abundant feral horses
and burros (Ostermann-Kelm et al. 2009). We suggest
two main best practices for nonnative animals in desert
tortoise habitat within the context of forage and
recovery plan directives for allotment decommissioning:
monitor changes in habitats after reducing nonnative
animals and strategically deploy exclosures.
1) Monitor changes in habitats after reducing nonnative
animals. Little monitoring or research has been
conducted during the past 20 y to identify transitions
within plant communities of desert tortoise habitats
following allotment decommissioning or to compare
with areas still containing livestock or feral animals.
Before/after or grazed/ungrazed comparisons deserve
more attention to understand if or when preferred
forage plants recover or whether additional actions
are needed. It should also be considered that many
desert tortoise habitats were grazed by livestock and
feral animals for more than a century, which could
leave legacies persistent long after the animals are
removed (McKnight 1958; Beever 2013; Abella 2015).
A possible legacy warranting evaluation is the longterm depletion of soil seed banks of native annual and
herbaceous perennial plants preferred by desert
tortoises (Minnich 2008). The possibility cannot
presently be dismissed that forage plants favored by
tortoises remain ‘‘missing,’’ or at low abundance,
even within areas now protected from herbivory by
nonnative animals. Two management implications of
this uncertainty are that 1) restoration seed mixtures
in priority tortoise habitats could liberally include
preferred forage plants, regardless of the prerestoration presence or absence of these plants at contemporary restoration sites (while still ensuring matching
species to sites where they are adapted to grow); and
2) monitoring changes in forage composition and
foraging activities by tortoises after removing nonnative animals remains an important best practice that
should be employed more frequently than it has
been.
2) Strategically deploy exclosures. When high densities of
nonnative animals persist within desert tortoise
habitats, strategically excluding the animals from
certain areas may benefit vegetation conditions for
tortoises. During 3 y in the northwestern Mojave
Desert, native perennial grasses were 3–9 times
denser inside exclosures compared with areas outside
and open to feral burros (Abella 2008). After the
Desert Tortoise Research Natural Area had been
fenced for 12 y (excluding large herbivores and other
disturbances), perennial plant cover was twice as high
inside the fence compared with outside (Brooks
1995). Furthermore, the amount and quality of annual
plant forage was greater inside the fence (Figure 5).
Action 3: Augment native forage plants. Most efforts
aimed at improving forage conditions for the desert
tortoise are indirect, such as removing nonnative plants
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Figure 5. Comparison of the abundance of native annual
forage plants with the nonnative redstem filaree Erodium
cicutarium and Mediterranean grass Schismus barbatus inside
and outside of fences, among 3 y, in the Desert Tortoise
Research Natural Area, California. Data from Brooks (1995).

or livestock, under the assumption that forage plants will
then increase naturally. Actively increasing forage plants
is another option, but because research is limited to one
study that showed potential (Abella et al. 2015a), the
best current strategies are implementing further research
and adaptive management trials. We suggest two
practices: experimentally test forage augmentation
strategies, and compare forage augmentation with other
candidate actions.
1) Experimentally test forage augmentation strategies. A
study at the desert tortoise Large-Scale Translocation
Site in southern Nevada illustrated that actively
augmenting abundance of a native annual forb—
desert plantain—preferred by tortoises was feasible
when effective treatments were identified (Abella et
al. 2015a). Seeding bare seed without protective
fencing resulted in minimal plant establishment.
However, fencing and using pelletized seed produced
six times the density of desert plantain relative to
unseeded, unfenced controls. The seeding was
followed by 2 y of average rainfall, and the one-time
seeding augmented abundance of desert plantain for
both years. The study showed that 0.25-ha patches of
augmented forage could be established across the
landscape, but it also showed that an iterative process
was essential for identifying successful treatment
combinations.
2) Compare forage augmentation with other candidate
actions. The costs and benefits of actively augmenting
forage remain unclear compared with other candidate
actions such as treating nonnative plants or installing
exclosures. For example, simply erecting fencing
doubled the abundance of desert plantain in the
study by Abella et al. (2015a). Yet to be tested is how
fencing plus treating nonnative plants compares with
the fencing plus seeding treatment. Identifying the
cost- and ecological-effectiveness of a range of
strategies for enhancing tortoise forage quality
should be a priority.
Journal of Fish and Wildlife Management | www.fwspubs.org

Restore or conserve soil health
Different types of anthropogenic disturbances vary in
their immediate and longer term effects on soil and
vegetation. On certain soil types, such as desert
pavements, even single passes of off-road vehicles leave
visible scars of altered soil properties for decades (Adams
et al. 1982; Belnap and Warren 2002). On nonpavement
soils, several studies involving experimentally driving
vehicles over soil have shown increased soil compaction,
reduced water infiltration, and increased erosion compared with areas without off-road vehicles (e.g., Eckert et
al. 1979; Adams et al. 1982; Webb 1982). Wildfires also
can influence soil, with variable effects on different
properties such as pH and total and available nutrient
contents (Allen et al. 2011). Fires can increase concentrations of soil organic carbon and total nitrogen, likely
by partly converting plant material to soil organic matter
(Abella and Engel 2013). Elevated soil-nutrient status is
not necessarily good for native ecosystems if nonnative
plants usurp the additional resources (Allen et al. 2011).
Wildfires also can change the structure of fertile islands,
by reducing their size and killing the seeds they store
(Esque et al. 2010). Severe soil disturbances—those that
clear the surface layer of soil through blading or other
means—can remove nutrients, biological soil crusts, and
soil seed banks (Nishita and Haug 1973; Belnap and
Warren 2002; Williams et al. 2013). Guo et al. (1998)
reported that 97% of the viable soil seed bank was in the
upper 2 cm of soil at a northern Mojave Desert site. By
removing upper soil layers, land-clearing disturbances
also reduce available rooting depth, which can decrease
the size and productivity of perennial plants, affecting
cover for desert tortoises (Bedford et al. 2009). In
addition to best practices discussed in earlier sections
for restoring native plant cover and reducing nonnative
plant fuels to protect soils, the literature has emphasized
three main actions for conserving or restoring soil health
in desert tortoise habitats: 1) salvage topsoil if large soil
disturbances are planned, 2) evaluate and remediate soil
potentially toxic to tortoises, and 3) decommission
certain backcountry roads for habitat enhancement.
Action 1: Salvage topsoil if large soil disturbances are
planned. Soil formation is in constant flux, with some
desert soils requiring millions of years to develop
(McDonald et al. 1995). Topsoil salvage is among the
most cost-effective strategies for initiating recovery on
severe disturbances (Allen 1995). Salvaging and reapplying topsoil can accelerate plant colonization after
disturbance because topsoil contains much of the soil
organic matter, biological soil crust organisms (cyanobacteria, algae, lichens, and mosses), soil microbiota, and
seed bank (Wallace et al. 1980). For example, survival of
perennial plant species doubled when planted on
Mojave Desert sites receiving topsoil, which was a
benefit nearly equal to irrigating plants (Abella et al.
2015b). We emphasize two critical practices for effective
topsoil salvage: carefully plan salvage operations, and
carefully store soil to maximize biotic retention.
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1) Carefully plan salvage operations. Several studies of
salvaging desert soils have highlighted the importance of proper salvage procedures to avoid negating
the benefits of salvage (e.g., Ghose 2001; ScolesSciulla and DeFalco 2009; Abella et al. 2015b). Present
knowledge suggests that ideal salvage procedures for
Mojave Desert soils include: 1) avoiding areas infested
by nonnative plants or soil contaminants; 2) consistently salvaging the upper 5–10 cm; and 3) timing
salvage to occur in summer from June through
September (and later into autumn if it is a dry year)
to capture winter annual seeds dispersed the previous
spring, but before seedlings emerge in autumn–
winter. Owing to concentration of live material in the
upper 5–10 cm of desert soils, salvaging this depth as
consistently as possible is important to avoid ‘‘diluting’’ the biota-rich layer with subsoil. For example,
Scoles-Sciulla and DeFalco (2009) found that germinable seed density was reduced by 86% for the upper 4
cm of soil (the most important for seedling emergence) when salvaging the upper 30 cm of soil.
Further research could examine benefits of strategically salvaging ‘‘fertile island’’ soil below the canopy
driplines of shrubs to increase efficiency of nutrient
and seed capture, thereby reducing space required to
store soil (Abella et al. 2015b). Salvaging some
interspace soil would also be wise to ensure capture
of seeds of annual plants primarily growing in the
open (Guo et al. 1998).
2) Carefully store soil to maximize biotic retention. Topsoil
should be stored as briefly as possible before
reapplication. Ideally, soil should not be stored at all
and immediately applied to a recipient site. Practical
constraints typically result in some storage being
required, and this unavoidably creates some loss of
biotic components. If soils must be stored, storage
time ideally would not exceed 6–12 mo (Ghose 2001;
Scoles-Sciulla and DeFalco 2009). For long storage
durations, treatments could be used to potentially
extend longevity of biotic components. Some possible treatments may include transplanting vegetation
(such as native cactus pads) on top of the piles to
potentially enhance longevity of soil microorganisms.
These types of treatments have not been tested
extensively and should be considered experimental.
Also, the height of stockpiles should be as short as
possible, preferably not .45–60 cm tall, because the
deeper the pile, the more likely biotic components
will be lost. If storage space limitations require deeper
piles, consider periodically turning the soil. Stored soil
should be protected, such as via tackifier, from wind
erosion or other damage.
Action 2: Evaluate and remediate soil potentially toxic to
tortoises. Toxic materials are a potentially insidious threat
to desert tortoises because the presence of toxicants
may not be superficially obvious and they can accumulate in the bodies of long-lived tortoises (Seltzer and
Berry 2005; Jacobson et al. 2014; Kim et al. 2014). We
Journal of Fish and Wildlife Management | www.fwspubs.org
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suggest two main practices for reducing potential effects
of toxicants to desert tortoises: assess potential for toxic
soils, and avoid or remediate toxic soils before conducting other habitat activities.
1) Assess potential for toxic soils. A first step is identifying
known or suspected areas with contaminants within,
or adjacent to, desert tortoise critical habitats and
protected areas (Chaffee and Berry 2006). For
example, synthesizing records of past mining activities or identifying mine sites through remote sensing
or field reconnaissance can help delineate potential
locations contaminated by mining. Vectors for transport of mine wastes, such as prevailing winds or
desert washes, should be evaluated (Kim et al. 2012,
2014). Other potential sources of contaminants, such
as old industrial sites and associated downwind areas,
should also be assessed. Ideally, soil sampling and
laboratory analysis for typical contaminants, (e.g.,
arsenic and mercury) would be conducted to
characterize areas of known or suspected contamination (Chaffee and Berry 2006).
2) Avoid or remediate toxic soils before conducting other
habitat activities. If potential problem areas are
identified, habitat enhancement actions that could
draw desert tortoises to problem areas should be
avoided or conducted elsewhere. Furthermore, strategies such as sealing old mines or limiting off-road
vehicle use to avoid generating dust and transporting
contaminants could be paramount before implementing other habitat improvements (Kim et al. 2014).
Action 3: Decommission certain backcountry roads for
habitat enhancement. Strategically decommissioning and
revegetating a portion of the extensive backcountry dirt
road network can increase soil and plant community
health (Brooks and Lair 2009). Best practices previously
discussed for establishing perennial plants can also be
applicable to revegetating decommissioned roads, along
with practices for managing nonnative plants that can be
transported along roads. Even in cases where roads have
no apparent effect on adjoining vegetation, the area of
the road represents a nonvegetated surface that
removes an area of potential desert tortoise forage.
One road 50 km long and 10 m wide, for example,
occupies 50 ha of land, which is equivalent to a large
home range of an adult desert tortoise (Harless et al.
2010). Practices for augmenting forage quality and
quantity may be appropriate on decommissioned roads
because these are already severely disturbed environments that could potentially be converted to special
areas of desert tortoise forage. In addition, several
studies have highlighted two main best practices for
decommissioning backcountry roads: ameliorate topographic and soil surface alterations, and limit postrestoration vehicle incursions.
1) Ameliorate topographic and soil surface alterations.
After road decommissioning, a key objective is
restoring surface water flow by reconnecting severed
June 2016 | Volume 7 | Issue 1 | 16

9543

Enhancing Desert Tortoise Habitat

drainages (e.g., ephemeral stream channels) and
roughening compacted road surfaces to improve
water retention (Schlesinger and Jones 1984; Nichols
and Bierman 2001). Recontouring road berms can be
critical to restore natural water flow, whereas
treatments such as ripping and constructing check
dams can increase soil roughness and water infiltration (Bainbridge 2007). More work is required to
understand effectiveness of mulching because the
type of mulch can affect soil water and potentially
erosion. For example, Walker and Powell (2001) found
that straw mulch reduced soil water, likely via
absorption, on a decommissioned road in the central
Mojave Desert. Likewise, Caldwell et al. (2006)
cautioned that additional research be directed toward
developing ripping techniques for reducing soil
compaction, to avoid undesirable effects like raising
salts from subsoils into the rooting zone.
2) Limit postrestoration vehicle incursions. Another priority for road decommissioning is limiting subsequent
vehicle trespasses through proper signage, traffic
barriers, and camouflage (Bainbridge 2007). Investing
in barriers and revegetation at road entry points can
efficiently use limited resources by reducing trespasses that undermine other restoration efforts (Weigand
and Rodgers 2009). Raking out vehicle tracks,
applying stains for color blending, and installing live
and dead plant material (vertical mulching) can blend
decommissioned roads into the landscape (Bainbridge 2007; Smith et al. 2012). As DeFalco and
Scoles-Sciulla (2011) noted, it is good practice to
systematically document damage from unauthorized
trespasses, because monetary value can be assigned
to damaged public resources in court cases.
Conclusion
Changes in desert tortoise habitat during the past 150
y, including grazing by nonnative animals, invasion of
nonnative plants, wildfires, proliferation of roads, urban
and agricultural development, and other land-clearing
disturbances, have affected habitat quantity and quality
(USFWS 1994; Lovich and Bainbridge 1999; Brooks and
Lair 2009; Berry et al. 2013, 2014b). Degradation of desert
tortoise habitat includes lowered availability of large
perennial plants as cover sites, reduced forage quality, and
greater area harmful to tortoises (e.g., contaminated soil).
Habitat management tools—such as actively revegetating
disturbed soil and reducing nonnative plants—have
potential to partly ameliorate habitat degradation. What
has not been evaluated, however, is whether actively
restoring habitat increases health or population sizes of
desert tortoises. Short-term indicators that could provide
insight into responses of desert tortoises to improved
habitat may include enhanced growth or fecundity of
individual tortoises, reduced evidence of mortality, or
construction of new burrows by tortoises.
This review reinforces recommendations in the desert
tortoise recovery plans (USFWS 1994, 2011) to impleJournal of Fish and Wildlife Management | www.fwspubs.org
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ment a comprehensive suite of habitat enhancements.
To date, no examples of this approach exist for the
desert tortoise. Individual habitat management activities
have not been related to the desert tortoise (e.g.,
vegetation restoration, treating nonnative plants) or
have been mainly conducted in isolation as the only
habitat management activity (Averill-Murray et al. 2012).
To expand on the positives of individual actions such as
fencing (e.g., Brooks 1995; Berry et al. 2014b), a next step
is identifying priority locations to implement coordinated, integrated actions for recovery of habitat. Such
actions could include mitigating roads, revegetating
disturbances, enhancing forage quality, and reducing
nonnative plants. It is important to ensure that these
actions are not undermined by factors such as toxic soils.
Sufficient science exists, including that summarized here,
to identify candidate actions for implementing comprehensive habitat-enhancement trials. Improving habitat is
already known to benefit other components of desert
ecosystems (e.g., perennial plant communities), so
implementing habitat enhancement measures is a
conservative, low-risk strategy with high potential for
assisting desert tortoise recovery.

Supplemental Material
Please note: The Journal of Fish and Wildlife Management
is not responsible for the content or functionality of any
supplemental material. Queries should be directed to the
corresponding author for the article.
Reference S1. Abella SR. 2014. Effectiveness of exotic
plant treatments on National Park Service lands in the
United States. Invasive Plant Science and Management
7:147–163.
Found at doi: 10.3996/052015-JFWM-046.S1; also
available at http://www.bioone.org/doi/abs/10.1614/
IPSM-D-13-00058.1 (209 KB PDF).
Reference S2. Allen EB. 1995. Restoration ecology:
limits and possibilities in arid and semiarid lands. Pages
7–15 in Roundy BA, McArthur ED, Haley JS, Mann DK,
compilers. Proceedings: wildland shrub and arid land
restoration symposium. General Technical Report INTGTR-315. Ogden, Utah: U.S. Department of Agriculture,
Forest Service, Intermountain Research Station.
Found at doi: 10.3996/052015-JFWM-046.S2; also
available at http://www.fs.fed.us/rm/pubs/int_gtr315/
(7,982 KB PDF).
Reference S3. Baxter RJ. 1988. Spatial distribution of
desert tortoises (Gopherus agassizii) at Twentynine Palms,
California: implications for relocations. Pages 180–189 in
Szaro RC, Severson KE, Patton DR, technical coordinators.
Management of amphibians, reptiles, and small mammals in North America: proceedings of the symposium.
General Technical Report RM-166. Fort Collins, Colorado:
U.S. Department of Agriculture, Forest Service, Rocky
Mountain Forest and Range Experiment Station.
June 2016 | Volume 7 | Issue 1 | 17

9543

Enhancing Desert Tortoise Habitat

Found at doi: 10.3996/052015-JFWM-046.S3; also available at http://www.fs.fed.us/rm/pubs_rm/rm_gtr166.html
(1,404 KB PDF).
Reference S4. Berry KH, Medica P. 1995. Desert
tortoises in the Mojave and Colorado deserts. Pages
135–137 in LaRoe ET, Farris GS, Puckett CE, Doran PD,
Mac MJ, editors. Our living resources: a report to the
nation on the distribution, abundance, and health of U.S.
plants, animals, and ecosystems. Washington, D.C.: U.S.
Department of the Interior, National Biological Service.
Found at doi: 10.3996/052015-JFWM-046.S4; also available at https://archive.org/details/ourlivingresourc00unit
(42,500 KB PDF).
Reference S5. DeFalco LA, Scoles-Sciulla SJ. 2011.
Protocol for documenting disturbances, prioritizing
restoration, and evaluating restoration effectiveness for
vehicle disturbances in Mojave Desert uplands. Henderson, Nevada: U.S. Geological Survey, Western Ecological
Research Center.
Found at doi: 10.3996/052015-JFWM-046.S5; also
available at http://www.werc.usgs.gov/Project.aspx?
ProjectID¼249 (3,402 KB PDF).
Reference S6. Grover MC, DeFalco LA. 1995. Desert
tortoise (Gopherus agassizii): status-of-knowledge outline
with references. General Technical Report INT-GTR-316.
Ogden, Utah: U.S. Department of Agriculture, Forest
Service, Intermountain Research Station.
Found at doi: 10.3996/052015-JFWM-046.S6; also
available at www.fs.fed.us/rm/pubs_int/int_gtr316.pdf
(645 KB PDF).
Reference S7. National Park Service. 2010. Exotic plant
management plan: Lake Mead National Recreation Area.
Boulder City, Nevada: National Park Service.
Found at doi: 10.3996/052015-JFWM-046.S7; also available at http://www.nps.gov/lake/learn/management/docs.
htm (1,473 KB PDF).
Reference S8. Oldemeyer JL. 1994. Livestock grazing
and the desert tortoise in the Mojave Desert. Pages 95–
103 in Bury RB, Germano DJ, editors. Biology of the North
American tortoises. Fish and Wildlife Research 13.
Washington, D.C.: National Biological Survey.
Found at doi: 10.3996/052015-JFWM-046.S8; also
available at https://www.fort.usgs.gov/sites/default/files/
products/publications/2722/2722.pdf (7,534 KB PDF).
Reference S9. [USFWS] U.S. Fish and Wildlife Service.
1990. Endangered and threatened wildlife and plants:
determination of threatened status for the Mojave
population of the desert tortoise. Federal Register
55:12178–12191.
Found at doi: 10.3996/052015-JFWM-046.S9; also
available at http://ecos.fws.gov/speciesProfile/profile/
speciesProfile.action?spcode¼C04L (8,282 KB PDF).
Reference S10. [USFWS] U.S. Fish and Wildlife Service.
Journal of Fish and Wildlife Management | www.fwspubs.org

S.R. Abella and K.H. Berry

1994. Desert tortoise (Mojave population) recovery plan.
Sacramento, California: U.S. Fish and Wildlife Service.
Found at doi: 10.3996/052015-JFWM-046.S10; also
available at http://ecos.fws.gov/speciesProfile/profile/
speciesProfile.action?spcode¼C04L (29,641 KB PDF).
Reference S11. [USFWS] U.S. Fish and Wildlife Service.
2011. Revised recovery plan for the Mojave population of
the desert tortoise (Gopherus agassizii). Sacramento,
California: U.S. Fish and Wildlife Service.
Found at doi: 10.3996/052015-JFWM-046.S11; also
available at http://ecos.fws.gov/speciesProfile/profile/
speciesProfile.action?spcode¼C04L (5,817 KB PDF).
Reference S12. [USFWS] U.S. Fish and Wildlife Service.
2015. Range-wide monitoring of the Mojave Desert
tortoise (Gopherus agassizii): 2013 and 2014 annual
reporting. Reno, Nevada: U.S. Fish and Wildlife Service.
Found at doi: 10.3996/052015-JFWM-046.S12; also
available at http://www.fws.gov/nevada/desert_tortoise/
documents/reports/2013/201314_rangewide_mojave_
desert_tortoise_monitoring.pdf (3,732 KB PDF).
Reference S13. Webb RH, Murov MB, Esque TC, Boyer
DE, DeFalco LA, Haines DF, Oldershaw D, Scoles SJ,
Thomas KA, Blainey JB, Medica PA. 2003. Perennial
vegetation data from permanent plots on the Nevada
Test Site, Nye County, Nevada. U.S. Geological Survey
Open-File Report 03-336. Tucson, Arizona: U.S. Geological
Survey.
Found at doi: 10.3996/052015-JFWM-046.S13; also
available at http://www.werc.usgs.gov/ProductDetails.
aspx?ID¼2780 (50,825 KB PDF).
Reference S14. Winkel VK, Ostler WK, Gabbert WD,
Lyon GE. 1995. Effects of seedbed preparation, irrigation
and water harvesting on seedling emergence at the
Nevada Test Site. Pages 135–141 in Roundy BA, McArthur
ED, Haley JS, Mann DK, compilers. Proceedings: wildland
shrub and arid land restoration symposium. General
Technical Report INT-GTR-315. Ogden, Utah: U.S. Department of Agriculture, Forest Service, Intermountain
Research Station.
Found at doi: 10.3996/052015-JFWM-046.S14; also
available at http://www.fs.fed.us/rm/pubs/int_gtr315/
(7,982 KB PDF).

Acknowledgments
The Desert Tortoise Council funded this synthesis
through a grant to Natural Resource Conservation LLC,
aided by in-kind matching from Natural Resource
Conservation LLC.
For providing photos to assist with interpretations of
projects, we thank Ed LaRue, Sharon Dougherty, Michael
Tuma, David Bainbridge, Henry Weckesser, Carrie Norman, Thomas Egan, Jacob Daly, Gabriela Rios-Sotelo,
Kristen Lalumiere, Michael Vamstad, Rory O’Connor,
Steve Ishii, Corinne Michaud, and Sarah Teed. Sharon
Altman prepared the figures. Bryan Jennings, Margaret
June 2016 | Volume 7 | Issue 1 | 18

9543

Enhancing Desert Tortoise Habitat

Fusari, the Associate Editor, and three anonymous
reviewers provided helpful comments on earlier drafts
of the manuscript. Any use of trade, product, or firm
names is for descriptive purposes only and does not
imply endorsement by the U.S. Government.

References
Abella SR. 2008. A systematic review of wild burro
grazing effects on Mojave Desert vegetation, USA.
Environmental Management 41:809–819.
Abella SR. 2009. Post-fire plant recovery in the Mojave
and Sonoran deserts of western North America.
Journal of Arid Environments 73:699–707.
Abella SR. 2010. Disturbance and plant succession in the
Mojave and Sonoran deserts of the American Southwest. International Journal of Environmental Research
and Public Health 7:1248–1284.
Abella SR. 2014. Effectiveness of exotic plant treatments
on National Park Service lands in the United States.
Invasive Plant Science and Management 7:147–163
(see Supplemental Material, Reference S1, doi: 10.3996/
052015-JFWM-046.S1); also available: http://www.
bioone.org/doi/abs/10.1614/IPSM-D-13-00058.1 (May
2015).
Abella SR. 2015. Conserving America’s national parks.
Charleston, South Carolina: Createspace.
Abella SR, Chiquoine LP, Engel EC, Kleinick KE, Edwards
FS. 2015a. Enhancing quality of desert tortoise habitat:
augmenting native forage and cover plants. Journal of
Fish and Wildlife Management 6:278–289.
Abella SR, Chiquoine LP, Newton AC, Vanier CH. 2015b.
Restoring a desert ecosystem using soil salvage,
revegetation, and irrigation. Journal of Arid Environments 115:44–52.
Abella SR, Craig DJ, Chiquoine LP, Prengaman KA,
Schmid SM, Embrey TM. 2011. Relationships of native
desert plants with red brome (Bromus rubens): toward
identifying invasion-reducing species. Invasive Plant
Science and Management 4:115–124.
Abella SR, Craig DJ, Smith SD, Newton AC. 2012a.
Identifying native vegetation for reducing exotic
species during the restoration of desert ecosystems.
Restoration Ecology 20:781–787.
Abella SR, Craig DJ, Suazo AA. 2012b. Outplanting but
not seeding establishes native desert perennials.
Native Plants Journal 13:81–89.
Abella SR, Engel EC. 2013. Influences of wildfires on
organic carbon, total nitrogen, and other properties of
desert soils. Soil Science Society of America Journal
77:1806–1817.
Abella SR, Fisichelli NA, Schmid SM, Embrey TM, Hughson
DL, Cipra J. 2015c. Status and management of nonnative plant invasion in three of the largest national
parks in the United States. Nature Conservation 10:71–
94.
Abella SR, Newton AC. 2009. A systematic review of
species performance and treatment effectiveness for
revegetation in the Mojave Desert, USA. Pages 45–74
Journal of Fish and Wildlife Management | www.fwspubs.org

S.R. Abella and K.H. Berry

in Fernandez-Bernal A, De La Rosa MA, editors. Arid
environments and wind erosion. Hauppauge, New
York: Nova Science Publishers.
Abella SR, Smith SD. 2013. Annual–perennial plant
relationships and species selection for desert restoration. Journal of Arid Land 5:298–309.
Abella SR, Spencer JE, Hoines J, Nazarchyk C. 2009.
Assessing an exotic plant surveying program in the
Mojave Desert, Clark County, Nevada, USA. Environmental Monitoring and Assessment 151:221–230.
Abella SR, Suazo AA, Norman CM, Newton AC. 2013.
Treatment alternatives and timing affect seeds of
African mustard (Brassica tournefortii), an invasive forb
in American Southwest arid lands. Invasive Plant
Science and Management 6:559–567.
Adams JA, Stolzy LH, Endo AS, Rowlands PG, Johnson HB.
1982. Desert soil compaction reduces annual plant
cover. California Agriculture 36:6–7.
Allen EB. 1995. Restoration ecology: limits and possibilities in arid and semiarid lands. Pages 7–15 in Roundy
BA, McArthur ED, Haley JS, Mann DK, compilers.
Proceedings: wildland shrub and arid land restoration
symposium. General Technical Report INT-GTR-315.
Ogden, Utah: U.S. Department of Agriculture, Forest
Service, Intermountain Research Station (see Supplemental Material, Reference S2, doi: 10.3996/052015JFWM-046.S2); also available: http://www.fs.fed.us/rm/
pubs/int_gtr315/ (May 2015).
Allen EB, Steers RJ, Dickens SJ. 2011. Impacts of fire and
invasive species on desert soil ecology. Rangeland
Ecology and Management 64:450–462.
Andersen MC, Watts JM, Freilich JE, Yool SR, Wakefield GI,
McCauley JF, Fahnestock PB. 2000. Regression-tree
modeling of desert tortoise habitat in the central
Mojave Desert. Ecological Applications 10:890–900.
Averill-Murray RC, Darst CR, Field KJ, Allison LJ. 2012. A
new approach to conservation of the Mojave Desert
tortoise. BioScience 62:893–899.
Averill-Murray RC, Darst CR, Strout N, Wong M. 2013.
Conserving population linkages for the Mojave Desert
Tortoise (Gopherus agassizii). Herpetological Conservation and Biology 8:1–15.
Avery HA, Neibergs AG. 1997. Effects of cattle grazing on
the desert tortoise, Gopherus agassizii: nutritional and
behavioral interactions. Pages 13–20 in Van Abbema J,
editor. Proceedings: conservation, restoration, and
management of tortoises and turtles—an international conference. New York: New York Turtle and Tortoise
Society and WCS Turtle Recovery Program.
Bainbridge DA. 2007. A guide for desert and dryland
restoration. Washington, D.C.: Island Press.
Barboza PS. 1995. Nutrient balances and maintenance
requirements for nitrogen and energy in desert
tortoises (Xerobates agassizii) consuming forages.
Comparative Biochemistry and Physiology 112A:537–
545.
Baxter RJ. 1988. Spatial distribution of desert tortoises
(Gopherus agassizii) at Twentynine Palms, California:
implications for relocations. Pages 180–189 in Szaro
June 2016 | Volume 7 | Issue 1 | 19

9543

Enhancing Desert Tortoise Habitat

RC, Severson KE, Patton DR, technical coordinators.
Management of amphibians, reptiles, and small
mammals in North America: proceedings of the
symposium. General Technical Report RM-166. Fort
Collins, Colorado: U.S. Department of Agriculture,
Forest Service, Rocky Mountain Forest and Range
Experiment Station (see Supplemental Material, Reference S3, doi: 10.3996/052015-JFWM-046.S3; also available: http://www.fs.fed.us/rm/pubs_rm/rm_gtr166.
html (May 2015).
Beatley JC. 1974. Phenological events and their environmental triggers in Mojave Desert ecosystems. Ecology
55:856–863.
Bedford DR, Miller DM, Schmidt KM, Phelps GA. 2009.
Landscape-scale relationships between surficial geology, soil texture, topography, and creosote bush size
and density in the eastern Mojave Desert of California.
Pages 252–277 in Webb RH, Fenstermaker LF, Heaton
JS, Hughson DL, McDonald EV, Miller DM, editors. The
Mojave Desert: ecosystem processes and sustainability. Reno: University of Nevada Press.
Beever EA. 2013. Equus caballus. In Invasive species
compendium. Oxfordshire, England, United Kingdom:
Commonwealth Agricultural Bureaux International.
Belnap J, Warren SD. 2002. Patton’s tracks in the Mojave
Desert, USA: an ecological legacy. Arid Land Research
and Management 16:245–258.
Berry KH. 1986. Desert tortoise (Gopherus agassizii)
relocation: implications of social behavior and movements. Herpetologica 42:113–125.
Berry KH, Bailey TY, Anderson KM. 2006. Attributes of
desert tortoise populations at the National Training
Center, central Mojave Desert, USA. Journal of Arid
Environments 67:165–191.
Berry KH, Gowan TA, Miller DM, Brooks ML. 2014a.
Models of invasion and establishment for African
mustard (Brassica tournefortii). Invasive Plant Science
and Management 7:599–616.
Berry KH, Lyren LM, Yee JL, Bailey TY. 2014b. Protection
benefits desert tortoise (Gopherus agassizii) abundance: the influence of three management strategies
on a threatened species. Herpetological Monographs
28:66–92.
Berry KH, Mack JS, Weigand JF, Gowan TA, LaBerteaux D.
2015. Bidirectional recovery patterns of Mojave Desert
vegetation in an aqueduct pipeline corridor after 36
years: II. Annual plants. Journal of Arid Environments
122:141–153.
Berry KH, Medica P. 1995. Desert tortoises in the Mojave
and Colorado deserts. Pages 135–137 in LaRoe ET,
Farris GS, Puckett CE, Doran PD, Mac MJ, editors. Our
living resources: a report to the nation on the
distribution, abundance, and health of U.S. plants,
animals, and ecosystems. Washington, D.C.: U.S.
Department of the Interior, National Biological Service
(see Supplemental Material, Reference S4, doi: 10.3996/
052015-JFWM-046.S4); also available: https://archive.
org/details/ourlivingresourc00unit (May 2015).
Journal of Fish and Wildlife Management | www.fwspubs.org

S.R. Abella and K.H. Berry

Berry KH, Turner FB. 1986. Spring activities and habits of
juvenile desert tortoises, Gopherus agassizii, in California. Copeia 1986:1010–1012.
Berry KH, Weigand JF, Gowan TA, Mack JS. 2016.
Bidirectional recovery patterns of Mojave Desert
vegetation in an aqueduct pipeline corridor after 36
years: I. Perennial shrubs and grasses. Journal of Arid
Environments 124:413–425.
Berry KH, Yee JL, Coble AA, Perry WM, Shields TA. 2013.
Multiple factors affect a population of Agassiz’s desert
tortoise (Gopherus agassizii) in the northwestern
Mojave Desert. Herpetological Monographs 27:87–
109.
Boarman WI, Coe SJ. 2002. An evaluation of the
distribution and abundance of common ravens at
Joshua Tree National Monument. Bulletin of the
Southern California Academy of Sciences 101:86–102.
Boarman WI, Sazaki M. 2006. A highway’s road-effect
zone for desert tortoises (Gopherus agassizii). Journal
of Arid Environments 65:94–101.
Brooks ML. 1995. Benefits of protective fencing to plant
and rodent communities of the western Mojave Desert,
California. Environmental Management 19:65–74.
Brooks ML. 2000. Competition between alien annual
grasses and native annual plants in the Mojave Desert.
American Midland Naturalist 144:92–108.
Brooks ML. 2002. Peak fire temperatures and effects on
annual plants in the Mojave Desert. Ecological
Applications 12:1088–1102.
Brooks ML. 2009. Spatial and temporal distribution of
non-native plants in upland areas of the Mojave
Desert. Pages 101–124 in Webb RH, Fenstermaker LF,
Heaton JS, Hughson DL, McDonald EV, Miller DM,
editors. The Mojave Desert: ecosystem processes and
sustainability. Reno: University of Nevada Press.
Brooks ML, Berry KH. 2006. Dominance and environmental correlates of alien annual plants in the Mojave
Desert, USA. Journal of Arid Environments 67:100–124.
Brooks ML, Esque TC. 2002. Alien plants and fire in desert
tortoise (Gopherus agassizii) habitat of the Mojave and
Colorado deserts. Chelonian Conservation and Biology
4:330–340.
Brooks ML, Lair BM. 2009. Ecological effects of vehicular
routes in a desert ecosystem. Pages 168–195 in Webb
RH, Fenstermaker LF, Heaton JS, Hughson DL,
McDonald EV, Miller DM, editors. The Mojave Desert:
ecosystem processes and sustainability. Reno: University of Nevada Press.
Brooks ML, Matchett JR. 2003. Plant community patterns
in unburned and burned blackbrush (Coleogyne
ramosissima Torr.) shrublands in the Mojave Desert.
Western North American Naturalist 63:283–298.
Brooks ML, Matchett JR. 2006. Spatial and temporal
patterns of wildfires in the Mojave Desert, 1980–2004.
Journal of Arid Environments 67:148–164.
Brooks ML, Matchett JR, Berry KH. 2006. Effects of
livestock watering sites on alien and native plants in
the Mojave Desert, USA. Journal of Arid Environments
67:125–147.
June 2016 | Volume 7 | Issue 1 | 20

9543

Enhancing Desert Tortoise Habitat

Burge BL. 1977. Daily and seasonal behavior, and areas
utilized by the desert tortoise Gopherus agassizii in
southern Nevada. Proceedings of the Desert Tortoise
Council Symposium 1977:59–79.
Burge BL. 1978. Physical characteristics and patterns of
utilization of cover sites used by Gopherus agassizii in
southern Nevada. Proceedings of the Desert Tortoise
Council Symposium 1978:80–111.
Caldwell TG, McDonald EV, Young MH. 2006. Soil
disturbance and hydrologic response at the National
Training Center, Ft. Irwin, California. Journal of Arid
Environments 67:456–472.
California Invasive Plant Council. 2015. Best management
practices for wildland stewardship: protecting wildlife
when using herbicides for invasive plant management. Cal-IPC publication 2015-1. Berkeley: California
Invasive Plant Council.
Callison J, Brotherson JD, Bowns JE. 1985. The effects of
fire on the blackbrush (Coleogyne ramosissima) community of southwestern Utah. Journal of Range
Management 38:535–538.
Carpenter DE, Barbour MG, Bahre CJ. 1986. Old field
succession in Mojave Desert scrub. Madroño 33:111–
122.
Chaffee MA, Berry KH. 2006. Abundance and distribution
of selected elements in soils, stream sediments, and
selected forage plants from desert tortoise habitats in
the Mojave and Colorado deserts, USA. Journal of Arid
Environments 67:35–87.
Coombs EM. 1979. Food habits and livestock competition with the desert tortoise on the Beaver Dam Slope,
Utah. Proceedings of the Desert Tortoise Council
Symposium 1979:132–147.
Craig DJ, Craig JE, Abella SR, Vanier CH. 2010. Factors
affecting exotic annual plant cover and richness along
roadsides in the eastern Mojave Desert, USA. Journal
of Arid Environments 74:702–707.
Darst CR, Murphy PJ, Stout NW, Campbell SP, Field KJ,
Allison L, Averill-Murray RC. 2013. A strategy for
prioritizing threats and recovery actions for at-risk
species. Environmental Management 51:786–800.
Davis MA. 2009. Invasion biology. New York: Oxford
University Press.
DeFalco LA, Esque TC, Kane JM, Nicklas MB. 2009. Seed
banks in a degraded desert shrubland: influence of soil
surface condition and harvester ant activity on seed
abundance. Journal of Arid Environments 73:885–893.
DeFalco LA, Esque TC, Nicklas MB, Kane JM. 2012.
Supplementing seed banks to rehabilitate disturbed
Mojave Desert shrublands: where do all the seeds go?
Restoration Ecology 20:85–94.
DeFalco LA, Scoles-Sciulla SJ. 2011. Protocol for documenting disturbances, prioritizing restoration, and
evaluating restoration effectiveness for vehicle disturbances in Mojave Desert uplands. Henderson, Nevada:
U.S. Geological Survey, Western Ecological Research
Center (see Supplemental Material, Reference S5, doi:
10.3996/052015-JFWM-046.S5); also available: http://
Journal of Fish and Wildlife Management | www.fwspubs.org

S.R. Abella and K.H. Berry

www.werc.usgs.gov/Project.aspx?ProjectID¼249 (May
2015).
Drake KK, Esque TC, Nussear KE, DeFalco LA, ScolesSciulla SJ, Modlin AT, Medica PA. 2015. Desert tortoise
use of burned habitat in the eastern Mojave Desert.
Journal of Wildlife Management 79:618–629.
Eckert RE, Wood MK, Blackburn WH, Peterson FF. 1979.
Impacts of off-road vehicles on infiltration and
sediment production of two desert soils. Journal of
Range Management 32:394–397.
El-Ghonemy AA, Wallace A, Romney EM. 1978. Nutrient
concentrations in the natural vegetation of the Mojave
Desert. Soil Science 126:219–229.
Engel EC, Abella SR. 2011. Vegetation recovery in a desert
landscape after wildfires: influences of community
type, time since fire and contingency effects. Journal
of Applied Ecology 48:1401–1410.
Esque TC, Drake KK, Nussear KE. 2014. Water and food
acquisition and their consequences for life history and
metabolism of North American tortoises. Pages 85–95
in Rostal DC, McCoy ED, Mushinsky HR, editors.
Biology and conservation of North American tortoises.
Baltimore, Maryland: Johns Hopkins University Press.
Esque TC, Kaye JP, Eckert SE, DeFalco LA, Tracy CR. 2010.
Short-term soil inorganic N pulse after experimental
fire alters invasive and native annual plant production
in a Mojave Desert shrubland. Oecologia 164:253–263.
Esque TC, Schwalbe CR, DeFalco LA, Duncan RB, Hughes
TJ. 2003. Effects of desert wildfire on desert tortoise
(Gopherus agassizii) and other small vertebrates.
Southwestern Naturalist 48:103–111.
Forman RTT, Sperling D, Bissonette JA, Clevenger AP,
Cutshall CD, Dale VH, Fahrig L, France R, Goldman CR,
Heanue K. Jones JA, Swanson FJ, Turrentine T, Winter
TC. 2003. Road ecology: science and solutions.
Washington, D.C.: Island Press.
Frenkel RE. 1977. Ruderal vegetation along some
California roadsides. Berkeley: University of California
Press.
Ghose MK. 2001. Management of topsoil for geoenvironmental reclamation of coal mining areas.
Environmental Geology 40:1405–1410.
Gibson AC, Sharifi MR, Rundel PW. 2004. Resprout
characteristics of creosote bush (Larrea tridentata)
when subjected to repeated vehicle damage. Journal
of Arid Environments 57:411–429.
Grantz DA, Vaughn DL, Farber R, Kim B, Zeldin M, Van
Curen T, Campbell R. 1998. Seeding native plants to
restore desert farmland and mitigate fugitive dust and
PM10. Journal of Environmental Quality 27:1209–1218.
Grover MC, DeFalco LA. 1995. Desert tortoise (Gopherus
agassizii): status-of-knowledge outline with references.
General Technical Report INT-GTR-316. Ogden, Utah:
U.S. Department of Agriculture, Forest Service, Intermountain Research Station (see Supplemental Material,
Reference S6, doi: 10.3996/052015-JFWM-046.S6); also
available: www.fs.fed.us/rm/pubs_int/int_gtr316.pdf
(May 2015).
June 2016 | Volume 7 | Issue 1 | 21

9543

Enhancing Desert Tortoise Habitat

Guo Q, Rundel PW, Goodall DW. 1998. Horizontal and
vertical distribution of desert seed banks: patterns,
causes, and implications. Journal of Arid Environments
38:465–478.
Hansen RM, Johnson MK, Van Devender TR. 1976. Foods
of the desert tortoise, Gopherus agassizii, in Arizona
and Utah. Herpetologica 32:247–251.
Hansen RM, Martin PS. 1973. Ungulate diets in the lower
Grand Canyon. Journal of Range Management 26:380–
381.
Harless ML, Walde AD, Delaney DK, Pater LL, Hayes WK.
2010. Sampling considerations for improving home
range estimates of desert tortoises: effects of estimator, sampling regime, and sex. Herpetological Conservation and Biology 5:374–387.
Hazard LC, Shemanski DR, Nagy KA. 2009. Nutritional
quality of natural foods of juvenile desert tortoises
(Gopherus agassizii): energy, nitrogen, and fiber
digestibility. Journal of Herpetology 43:38–48.
Hazard LC, Shemanski DR, Nagy KA. 2010. Nutritional
quality of natural foods of juvenile and adult desert
tortoises (Gopherus agassizii): calcium, phosphorus,
and magnesium digestibility. Journal of Herpetology
44:135–147.
Hegeman EE, Dickson BG, Zachmann LJ. 2014. Probabilistic models of fire occurrence across National Park
Service units within the Mojave Desert Network, USA.
Landscape Ecology 29:1587–1600.
Henen BT. 2002. Energy and water balance, diet, and
reproduction of female desert tortoises (Gopherus
agassizii). Chelonian Conservation and Biology 4:319–
329.
Henen BT, Peterson CC, Wallis IR, Berry KH, Nagy KA.
1998. Effects of climatic variation on field metabolism
and water relations of desert tortoises. Oecologia
117:365–373.
Hereford R. 2009. Alluviation and visual removal of
landscape disturbances, Camp Ibis-Piute Wash, eastern Mojave Desert. Pages 410–428 in Webb RH,
Fenstermaker LF, Heaton JS, Hughson DL, McDonald
EV, Miller DM, editors. The Mojave Desert: ecosystem
processes and sustainability. Reno: University of
Nevada Press.
Hereford R, Webb RH, Longpre CI. 2006. Precipitation
history and ecosystem response to multidecadal
precipitation variability in the Mojave Desert region,
1893–2001. Journal of Arid Environments 67:13–34.
Hernandez RR, Easter SB, Murphy-Mariscal ML, Maestre
FT, Tavassoli M, Allen EB, Barrows CW, Belnap J,
Ochoa-Hueso R, Ravi S, Allen MF. 2014. Environmental
impacts of utility-scale solar energy. Renewable and
Sustainable Energy Reviews 29:766–779.
Hohman JP, Ohmart RD. 1978. Historical range use of the
Beaver Dam Slope, Arizona, and its possible effects on
a desert tortoise population. Proceedings of the
Desert Tortoise Council Symposium 1978:116–125.
Hughson DL, Darby N. 2013. Desert tortoise road
mortality in Mojave National Preserve, California.
California Fish and Game 99:222–232.
Journal of Fish and Wildlife Management | www.fwspubs.org

S.R. Abella and K.H. Berry

Jacobson ER, Berry KH, Stacy B, Huzella LM, Kalasinsky VF,
Fleetwood ML, Mense MG. 2009. Oxalosis in wild
desert tortoises, Gopherus agassizii. Journal of Wildlife
Diseases 45:982–988.
Jacobson ER, Brown MB, Wendland LD, Brown DR, Klein
PA, Christopher MM, Berry KH. 2014. Mycoplasmosis
and upper respiratory tract disease of tortoises: a
review and update. Veterinary Journal 201:257–264.
Jennings WB. 2001. Comparative flowering phenology of
plants in the western Mojave Desert. Madroño 48:162–
171.
Jennings WB. 2002. Diet selection by the desert tortoise
in relation to the flowering phenology of ephemeral
plants. Chelonian Conservation and Biology 4:353–
358.
Jennings WB, Berry KH. 2015. Desert tortoises (Gopherus
agassizii) are selective herbivores that track the
flowering phenology of their preferred food plants.
PLoS ONE 10:e0116716.
Jennings WB, Fontenot CL. 1992. Observations on the
feeding behavior of desert tortoises (Gopherus agassizii) at the Desert Tortoise Research Natural Area, Kern
County, California. Proceedings of the Desert Tortoise
Council Symposium 1992:69–81.
Johnson R, Stritch L, Olwell P, Lambert S, Horning ME,
Cronn R. 2010. What are the best seed sources for
ecosystem restoration on BLM and USFS lands? Native
Plants Journal 11:117–131.
Jones LC, Schwinning S, Esque TC. 2014. Seedling
ecology and restoration of blackbrush (Coleogyne
ramosissima) in the Mojave Desert, United States.
Restoration Ecology 22:692–700.
Kay BL, Ross CM, Graves WL. 1977. Mojave revegetation
notes. University of California, Davis.
Keith K, Berry KH, Weigand JF. 2008. When desert
tortoises are rare: testing a new protocol for assessing
status. California Fish and Game 94:75–97.
Kim CS, Anthony TL, Goldstein D, Rytuba JJ. 2014.
Windborne transport and surface enrichment of arsenic
in semi-arid mining regions: examples from the Mojave
Desert, California. Aeolian Research 14:85–96.
Kim CS, Stack DH, Rytuba JJ. 2012. Fluvial transport and
surface enrichment of arsenic in semi-arid mining
regions: examples from the Mojave Desert, California.
Journal of Environmental Monitoring 14:1798–1813.
Kristan WB, Boarman WI. 2007. Effects of anthropogenic
developments on common raven nesting biology in
the west Mojave Desert. Ecological Applications
17:1703–1713.
Longshore KM, Jaeger JR, Sappington JM. 2003. Desert
tortoise (Gopherus agassizii) survival at two eastern
Mojave Desert sites: death by short-term drought.
Journal of Herpetology 37:169–177.
Love CM. 1916. History of the cattle industry in the
Southwest: I. The Spanish and Mexican period.
Southwestern Historical Quarterly 19:370–399.
Lovich JE, Bainbridge D. 1999. Anthropogenic degradation of the southern California desert ecosystem and
June 2016 | Volume 7 | Issue 1 | 22

9543

Enhancing Desert Tortoise Habitat

prospects for natural recovery and restoration. Environmental Management 24:309–326.
Lovich JE, Daniels R. 2000. Environmental characteristics
of desert tortoise (Gopherus agassizii) burrow locations
in an altered industrial landscape. Chelonian Conservation and Biology 3:714–721.
Lovich JE, Yackulic CB, Freilich J, Agha M, Austin M,
Meyer KP, Arundel TR, Hansen J, Vamstad MS, Root SA.
2014. Climatic variation and tortoise survival: has a
desert species met its match? Biological Conservation
169:214–224.
Mack JS, Berry KH, Miller DM, Carlson AS. 2015. Factors
affecting the thermal environment of Agassiz’s desert
tortoise (Gopherus agassizii) cover sites in the Central
Mojave Desert during periods of temperature extremes. Journal of Herpetology 49:405–414.
Marushia RG, Cadotte MW, Holt JS. 2010. Phenology as a
basis for management of exotic annual plants in
desert invasions. Journal of Applied Ecology 47:1290–
1299.
McDonald EV, McFadden LD, Wells SG. 1995. The relative
influences of climatic change, desert dust, and
lithologic control on soil–geomorphic processes on
alluvial fans, Mojave Desert, California: summary of
results. San Bernardino County Museum Association
Quarterly 42:35–42.
McKnight TL. 1958. The feral burro in the United States:
distribution and problems. Journal of Wildlife Management 22:163–178.
Medica PA, Bury RB, Luckenbach RA. 1980. Drinking and
construction of water catchments by the desert
tortoise, Gopherus agassizii, in the Mojave Desert.
Herpetologica 36:301–304.
Medica PA, Eckert SE. 2007. Gopherus agassizii (desert
tortoise) food/mechanical injury. Herpetological Review 38:446–448.
Medica PA, Lyons CL, Turner FB. 1982. A comparison of
1981 populations of Desert Tortoise (Gopherus agassizii) in grazed and ungrazed areas of Ivanpah Valley,
California. Proceedings of the Desert Tortoise Council
Symposium 1982:99–124.
Medica PA, Nussear KE, Esque TC, Saethre MB. 2012.
Long-term growth of desert tortoises (Gopherus
agassizii) in a southern Nevada population. Journal
of Herpetology 46:213–220.
Minnich JE. 1977. Adaptive responses in the water and
electrolyte budgets of native and captive desert
tortoises, Gopherus agassizi, to chronic drought.
Proceedings of the Desert Tortoise Council Symposium 1977:102–129.
Minnich RA. 2008. California’s fading wildflowers: lost
legacy and biological invasions. Berkeley: University of
California Press.
Miriti MN, Rodrı́guez-Buriticá S, Wright SJ, Howe HF.
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Rodrı́guez-Buriticá S, Miriti MN. 2009. Biting the hand
that feeds: the invasive grass Schismus barbatus
(Poaceae) is facilitated by, but reduces establishment
of, the native shrub Ambrosia dumosa (Asteraceae).
Journal of Vegetation Science 20:241–250.
Rostal DC, Lance VA, Grumbles JS, Alberts AC. 1994.
Seasonal reproductive cycle of the desert tortoise
(Gopherus agassizii) in the eastern Mojave Desert.
Herpetological Monograph 7:73–82.
Rowlands P, Johnson H, Ritter E, Endo A. 1982. The
Mojave Desert. Pages 103–162 in Bender GL, editor.
Reference handbook on the deserts of North America.
Westport, Connecticut: Greenwood Press.
Rundel PW, Gibson AC. 1996. Ecological communities
and processes in a Mojave Desert ecosystem: Rock
Valley, Nevada. New York: Cambridge University
Press.
Schlesinger WH, Jones CS. 1984. The comparative
importance of overland runoff and mean annual
rainfall to shrub communities of the Mojave Desert.
Botanical Gazette 145:116–124.
Journal of Fish and Wildlife Management | www.fwspubs.org

S.R. Abella and K.H. Berry

Scoles-Sciulla SJ, DeFalco LA. 2009. Seed reserves during
surface soil reclamation in eastern Mojave Desert. Arid
Land Research and Management 23:1–13.
Scoles-Sciulla SJ, DeFalco LA, Esque TC. 2014. Contrasting
long-term survival of two outplanted Mojave Desert
perennials for post-fire revegetation. Arid Land
Research and Management 29:110–124.
Seltzer MD, Berry KH. 2005. Laser ablation ICP–MS
profiling and semiquantitative determination of trace
element concentrations in desert tortoise shells:
documenting the uptake of elemental toxicants.
Science of the Total Environment 339:253–265.
Shryock DF, DeFalco LA, Esque TC. 2014. Life-history
traits predict perennial species response to fire in a
desert ecosystem. Ecology and Evolution 4:3046–3059.
Shryock DF, Havrilla CA, DeFalco LA, Esque TC, Custer NA,
Wood TE. 2015. Landscape genomics of Sphaeralcea
ambigua in the Mojave Desert: a multivariate, spatiallyexplicit approach to guide ecological restoration.
Conservation Genetics 16:1303–1317.
Smith P, Arnold B, Donnelly M, Welsh G. 2012. A case
study in successful desert restoration: Kern River 2003
expansion project. Pages 529–538 in Evans JM, Goodrich-Mahoney JW, Mutrie D, Reinemann J, editors.
Environmental concerns in rights-of-way management: the 9th international symposium, 27–30 September 2009, Portland, Oregon, USA.
Smith SD, Charlet TN, Zitzer SF, Abella SR, Vanier CH,
Huxman TE. 2014. Long-term response of a Mojave
Desert winter annual plant community to a wholeecosystem atmospheric CO2 manipulation (FACE).
Global Change Biology 20:879–892.
Steers RJ, Allen EB. 2010. Post-fire control of invasive
plants promotes native recovery in a burned desert
shrubland. Restoration Ecology 18:334–343.
Suazo AA, Craig DJ, Vanier CH, Abella SR. 2013. Seed
removal patterns in burned and unburned desert
habitats: implications for ecological restoration. Journal of Arid Environments 88:165–174.
Titus JH, Titus PJ, Nowak RS, Smith SD. 2002. Arbuscular
mycorrhizae of Mojave Desert plants. Western North
American Naturalist 62:327–334.
[ESA] U.S. Endangered Species Act of 1973, as amended,
Pub. L. No. 93-205, 87 Stat. 884 (Dec. 28, 1973).
Available at: http:///www.fws.gov/endangered/esalibrary/pdf/ESAall.pdf.
[USFWS] U.S. Fish and Wildlife Service. 1990. Endangered
and threatened wildlife and plants: determination of
threatened status for the Mojave population of the
desert tortoise. Federal Register 55:12178–12191 (see
Supplemental Material, Reference S9, doi: 10.3996/
052015-JFWM-046.S9); also available: http://ecos.fws.
gov/speciesProfile/profile/speciesProfile.action?
spcode¼C04L (May 2015).
[USFWS] U.S. Fish and Wildlife Service. 1994. Desert
tortoise (Mojave population) recovery plan. Sacramento, California: U.S. Fish and Wildlife Service (see
Supplemental Material, Reference S10, doi: 10.3996/
052015-JFWM-046.S10); also available: http://ecos.fws.
June 2016 | Volume 7 | Issue 1 | 24

9543

Enhancing Desert Tortoise Habitat

gov/speciesProfile/profile/speciesProfile.action?
spcode¼C04L (May 2015).
[USFWS] U.S. Fish and Wildlife Service. 2011. Revised
recovery plan for the Mojave population of the desert
tortoise (Gopherus agassizii). Sacramento, California:
U.S. Fish and Wildlife Service (see Supplemental
Material, Reference S11, doi: 10.3996/052015-JFWM046.S11 ; also available: http://ecos.fws.gov/
speciesProfile/profile/speciesProfile.action?
spcode¼C04L (May 2015).
[USFWS] U.S. Fish and Wildlife Service. 2015. Range-wide
monitoring of the Mojave Desert tortoise (Gopherus
agassizii): 2013 and 2014 annual reporting. Reno,
Nevada: U.S. Fish and Wildlife Service (see Supplemental Material, Reference S12, doi: 10.3996/052015JFWM-046.S12); also available: http://www.fws.gov/
nevada/desert_tortoise/documents/reports/2013/
2 01 31 4_ ra n g e wi d e _m oj a v e _ de s e rt _t or to i s e _
monitoring.pdf (January 2016).
Vamstad MS, Rotenberry JT. 2010. Effects of fire on
vegetation and small mammal communities in a
Mojave Desert Joshua tree woodland. Journal of Arid
Environments 74:1309–1318.
Vogel J, Hughson DL. 2009. Historical patterns of road
networks in Mojave National Preserve. Pages 196–210
in Webb RH, Fenstermaker LF, Heaton JS, Hughson DL,
McDonald EV, Miller DM, editors. The Mojave Desert:
ecosystem processes and sustainability. Reno: University of Nevada Press.
von Seckendorff Hoff K, Marlow RW. 2002. Impacts of
vehicle road traffic on desert tortoise populations with
consideration of conservation of tortoise habitat in
southern Nevada. Chelonian Conservation and Biology
4:449–456.
Walker LR, Powell EA. 2001. Soil water retention on gold
mine surfaces in the Mojave Desert. Restoration
Ecology 9:95–103.
Wallace A, Romney EM, Hunter RB. 1980. The challenge
of a desert: revegetation of disturbed desert lands.
Great Basin Naturalist Memoirs 4:216–225.
Wallace CSA, Thomas KA. 2008. An annual plant growth
proxy in the Mojave Desert using MODIS-EVI data.
Sensors 8:7792–7808.
Webb RH. 1982. Off-road motorcycle effects on a desert
soil. Environmental Conservation 9:197–208.
Webb RH, Belnap J, Thomas KA. 2009a. Natural recovery
from severe disturbance in the Mojave Desert. Pages
343–377 in Webb RH, Fenstermaker LF, Heaton JS,
Hughson DL, McDonald EV, Miller DM, editors. The
Mojave Desert: ecosystem processes and sustainability. Reno: University of Nevada Press.

Journal of Fish and Wildlife Management | www.fwspubs.org

S.R. Abella and K.H. Berry

Webb RH, Heaton JS, Brooks ML, Miller DM. 2009b.
Introduction. Pages 1–6 in Webb RH, Fenstermaker LF,
Heaton JS, Hughson DL, McDonald EV, Miller DM,
editors. The Mojave Desert: ecosystem processes and
sustainability. Reno: University of Nevada Press.
Webb RH, Murov MB, Esque TC, Boyer DE, DeFalco LA,
Haines DF, Oldershaw D, Scoles SJ, Thomas KA, Blainey
JB, Medica PA. 2003. Perennial vegetation data from
permanent plots on the Nevada Test Site, Nye County,
Nevada. U.S. Geological Survey Open-File Report 03336. Tucson, Arizona: U.S. Geological Survey (see
Supplemental Material, Reference S13, doi: 10.3996/
052015-JFWM-046.S13; also available: http://www.
werc.usgs.gov/ProductDetails.aspx?ID¼2780 (May
2015).
Webb RH, Stielstra SS. 1979. Sheep grazing effects on
Mojave Desert vegetation and soils. Environmental
Management 3:517–529.
Webb RH, Wilshire HG, editors. 1983. Environmental
effects of off-road vehicles. New York: Springer-Verlag.
Weigand J, Rodgers J. 2009. Active restoration for the
Mojave Desert. Pages 378–409 in Webb RH, Fenstermaker LF, Heaton JS, Hughson DL, McDonald EV, Miller
DM, editors. The Mojave Desert: ecosystem processes
and sustainability. Reno: University of Nevada Press.
Williams AJ, Buck BJ, Soukup DA, Merkler DJ. 2013.
Geomorphic controls on biological soil crust distribution: a conceptual model from the Mojave Desert
(USA). Geoderma 195:99–109.
Wilson DS, Morafka DJ, Tracy CR, Nagy KA. 1999. Winter
activity of juvenile desert tortoises (Gopherus agassizii)
in the Mojave Desert. Journal of Herpetology 33:496–
501.
Wilson RW, Stager RD. 1992. Desert tortoise population
densities and distribution, Piute Valley, Nevada.
Rangelands 14:239–242.
Winkel VK, Ostler WK, Gabbert WD, Lyon GE. 1995. Effects
of seedbed preparation, irrigation and water harvesting on seedling emergence at the Nevada Test Site.
Pages 135–141 in Roundy BA, McArthur ED, Haley JS,
Mann DK, compilers. Proceedings: wildland shrub and
arid land restoration symposium. General Technical
Report INT-GTR-315. Ogden, Utah: U.S. Department of
Agriculture, Forest Service, Intermountain Research
Station (see Supplemental Material, Reference S14, doi:
10.3996/052015-JFWM-046.S14); also available: http://
www.fs.fed.us/rm/pubs/int_gtr315/ (May 2015).
Woodbury AM, Hardy R. 1948. Studies of the desert
tortoise, Gopherus agassizii. Ecological Monographs
18:145–200.

June 2016 | Volume 7 | Issue 1 | 25

9543

9544
9544-1 Water Resources
From:
Sent:
To:
Subject:

Ed Bowler <Ed@wcwcd.org>
Tuesday, September 8, 2020 1:10 PM
LPP, BOR-sha-PRO
[EXTERNAL] LPP Comment Letter

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 8, 2020

Mr. Rick Baxter
Program Manager
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606

Dear Mr. Baxter:
I have worked in the land title and escrow industry from nearly 50 years in Washington and
Kane counties. I also serve as the chairman of the Washington County Water Conservancy
District (WCWCD) Board of Trustees and sit on the boards of the Santa Clara River System and
several irrigation boards.
The WCWCD board is primarily comprised of appointed civic leaders who represent the cities
the district serves. We have collectively spent hundreds of hours studying the best ways to meet
the water needs of a growing region. We look at the data and evaluate numerous factors that
drive our decisions.
The Utah demographic experts we rely upon predict population increases in Washington County
that will surpass water supply. We rely exclusively on one river basin to supply our
communities. To plan and ensure ongoing reliable service today, the district has developed a
comprehensive plan to address future water needs. The four primary components to the plan
are to extend our existing supply by maximizing reuse, convert available agricultural water to
culinary water, continue water conservation and add a new water source. To meet water
demands we are counting on all these strategies.
The Lake Powell Pipeline (LPP) will deliver a critical new source of reliable water from the
Colorado River. The Law of the River affords Utah 23% or 1.725 million acre feet of the
Colorado River. However, due to climate change, the state considers its annual reliable supply
to be 1.4 million acre feet. Today, the state is using less than 1 million acre feet. The LPP would
use just 5% of Utah’s compact allocation.
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Like other Colorado River basin states, Utah has the right to develop its available water. The
various compacts ensure that faster growing states would not be able to claim all the available
basin water.

9544-3 Climate Change - Hydrology
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The LPP provides a buffer to anticipated climate changes by storing water close to home in the
wet years to use in the dry years. Once constructed, the LPP will bring up to 86,249 additional
acre-feet of water to 10 southwestern communities.

9544-4 Socioeconomics
9544-4

In my role as WCWCD board chairman, I have also spent considerable time evaluating the
financial aspects of the project. According to the 2006 Lake Powell Pipeline Development Act,
the state of Utah will construct the LPP, as funded by the Legislature, and water users in
Washington County will repay the state, with interest. More than 1,500 regional water projects
have been built in Utah using a similar financing mechanism—all have been repaid.
9544-5

Sincerely,
Ed Bowler
Ed@wcwcd.org

Ed Bowler
Chairman, Board of Trustees
Washington County Water Conservancy District
P: 435.673.3617 | wcwcd.org
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The combination of impact fees, water rates and property taxes can generate sufficient revenue
to repay the LPP costs, according to an independent audit performed by the Utah Office of the
Legislative Auditor General in 2019. These three sources of revenue have the capacity to
generate more than $6 billion in incremental revenue through 2060. These funds will be more
than sufficient to fully fund Washington County’s water infrastructure requirements and ensure a
safe, stable and sufficient water supply for the next half-century. The excellent credit rating of
the state of Utah provides an added insurance that this money will be repaid. Utah maintains a
Fitch AAA rating – the highest any state can receive. Utah stands out as a leader in the nation
for its broad fiscal and economic success, which is largely credited to its conservative approach
to budgeting and debt managements. Our state has proven financial track record. I am confident
the district’s plan is more than adequate to repay the state.
I thank the Bureau of Reclamation for the considerable amount of work you have done to
advance the Environmental Impact Statement (EIS). I believe it to be a comprehensive review of
LPP impacts. I ask that you complete the Final EIS naming the Southern Alternative as the
Preferred Alternative and move forward with the Record of Decision so we can begin planning
construction of this critical water delivery project.
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Sent:
To:
Subject:

Ed Godlewski <egodlew@centurylink.net>
Wednesday, September 9, 2020 1:09 AM
LPP, BOR-sha-PRO
[EXTERNAL] Lake powell pipeline

9545-2 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

9-8-20 Memo
To: the Bureau of Reclamation
From: E. Godlewski & family, Washington City Utah
Regarding: Public comment on the LPP
The Lake Powell Pipeline is too expensive, with too many impacts, and too few
guarantees. Below are just some of our concerns. Please find a better solution,
and stop wasting time, effort, and money on this crazy idea.













The BOR must show that a “second source” of water is reliable; that
water will be available in Lake Powell and that the LPP can be a
permanent water supply.
The BOR’s analysis of the security of the water supply for the LPP
does not demonstrate that Lake Powell will be a reliable “second
source”; it doesn’t meet the test for scientific integrity and accuracy of
information required by NEPA.
The BOR must provide examples of other communities with reasonable
GPCD demand and which have similarly large watersheds and that
have a “second source” of water before asserting that Washington
County must have such a second source.
The BOR only analyzed a very narrow “No Action” alternative and two
pipeline construction alternatives and must consider a reasonable water
conservation alternative.
The BOR must evaluate reasonable alternatives to the proposed
pipeline that would avoid or minimize adverse effects. It is not
reasonable to reject water conservation alternatives because they do not
provide a “second source” of water.
The BOR must consider a water conservation alternative such as the
Local Waters Alternative that would rely on local sources of water and
could provide a predictable, stable, less expensive, and incrementally
implemented method for satisfying water needs.
The BOR must expect water use for Washington County that is similar
to the current reality in, and achievements by, other southwest
communities.
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The BOR must include all future water supplies from municipal and
other sources and must use reasonable assumptions—not 100 percent—
for agricultural water conversions.
Just because BOR, as the permitting agency, or the Washington County
Water Conservation District (WCWCD), as a water wholesaler, cannot
require strict water conservation practices, doesn’t mean that water
conservation cannot be implemented by retail water providers to
dramatically reduce demand.
The DEIS does not adequately characterize future water use; BOR
should project future per capita demand that is similar to the current
reality in, and achievements by, other states, metropolitan areas, and
water districts in the southwest U.S.
The DEIS did not identify all potentially available sources, so BOR
must quantify the total available water supply and include reasonable
increases in yield from sources other than WCWCD’s supply (i.e.,
cities, irrigation companies, etc.).
The BOR must provide a fair and accurate projection to determine how
much additional population could be supported by these additional
supplies as demand is reduced to levels seen in other, similarly semiarid, places.
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The DEIS is deficient because it doesn’t determine whether the LPP
project is financially feasible for WCWCD.
The BOR doesn’t address the adverse economic effects of paying for the LPP on
residents and businesses.
 The BOR doesn’t address the economic impact on residents and
businesses, especially low-income residents in Washington County
who are faced with a quadrupling of water rates, doubling of impact
fees, and property taxes going to WCWCD increasing by more than 50
percent.
BOR must disclose all of the actual costs of the pipeline, including the financing costs.
 Utah doesn’t have approval to move this LPP water right from the
Upper Basin to the Lower Basin. Consequently, before approving the
LPP, Utah must secure the permission from the other Colorado River
states and the Congress to transfer water from the Upper Basin to use in
the Lower Basin, as required by the Colorado River Compact.
The DEIS must include a requirement that Utah has secured the necessary permissions
before approving the Lake Powell Pipeline.
 The BOR must require Utah to provide evidence that, after the LPP is
in use, adequate water will still be available to the Lower Basin in
compliance with the Colorado River Compact.
The BOR cannot ignore that the Northern Ute Tribe has senior water rights over the
LPP—unlike the states. BOR has had a critical role in protecting Native American water
rights in the Colorado River; these rights are senior to any Utah right and BOR must
protect them but, by approving the LPP, they would be undermining tribal rights.
 The BOR failed to analyze the effect and cost of chemicals used to
eradicate quagga mussels, potential effects on the quality and safety of
drinking water, and potential pollution of aquifer storage beneath Sand
Hollow Reservoir.
The BOR must include in the DEIS the risks and implications if mitigation measures are
not successful since this will be the first major pipeline that will have to deal with the
quagga mussel.
 The BOR must analyze the effects on water quality from quagga
mussel waste products (e.g., sulfites, sulfates, nitrogen, ammonia, etc.)
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and decomposition within the pipeline and their ability to spread toxic
algae.
The BOR must evaluate the potential economic cost of treating quagga mussels in the
pipeline, reservoirs, municipal systems, businesses, and homes.
 BOR should not rely on very hypothetical models with unfounded
assumptions, such as “benefits transfer” of water security, to quantify
LPP benefits.
A full cost/benefit study should be explicitly done for Washington County and invite
input from a third party and objective economists.
 If BOR insists on using a “benefits transfer” method and expects
residents to accept it, they must reveal the base study case and the
details behind that study.

9546
9546-1
From:
Sent:
To:
Subject:

Eileen Kreisle <ekreisle@comcast.net>
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[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
Please secure approval from Congress and the other Colorado River Basin states to
transfer water from the Upper Basin to the Lower Basin before approving the Lake
Powell Pipeline. It would be unconscionable to obligate the citizens of Utah and
Washington County to the expense of the LLP before we know that we have access to
the water.
Utah must secure these permissions as required by the Colorado River Compact. The
risk of obtaining water rights is even higher since the Arizona Department of Water
Resources has already objected to the transfer of water. This is especially important
since the water levels of Lake Powell are already low, and droughts are only
expected to get worse. Fighting for these rights will only get more contentious if drought
continues.
Sincerely,
Eileen Kreisle
ekreisle@comcast.net
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From:
Sent:
To:
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Osann, Ed <eosann@nrdc.org>
Wednesday, September 9, 2020 1:57 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on LPP DEIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Re: Comments on the Draft Environmental Impact Statement
Via e-mail:lpp@usbr.gov
Please accept these comments of the Natural Resources Defense Council for the public record
of the Bureau of Reclamation regarding the June 2020 Draft Environmental Impact Statement
for the Lake Powell Pipeline Project (LPP).
We believe that the DEIS is deficient in several important respects, and should be supplanted
with a Supplemental DEIS before a final decision is made by the Secretary.
Notable deficiencies include the following:
1. Failure to formulate and evaluate one or more alternatives incorporating enhanced water
conservation and efficiency measures, either alone or in combination with a smaller withdrawal
volume and pipeline capacity.
The DEIS is seriously deficient in its failure to evaluate any action alternative with a water
withdrawal permit amount other 86,000 afy. The stated purpose of the project (DEIS at p. 9) is
“to meet projected water demands in 2060.” There are many ways that the supply and
demand for water in Washington County in 2060 could be managed that would not require
86,000 acre-feet of water withdrawn from the Colorado main stem at Lake Powell.
Water from the LPP is intended to accommodate new growth in Washington County.1[1] As
such, the new residences, businesses, and landscapes that are projected to come to
Washington County can be built from the start to make much more efficient use of water than
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the current pattern of development. Based on the data provided in Appendix B, current per
capita water use is extraordinarily high, over 300 gallons per capita per day (gpcd). Under the
County’s local water conservation program, per capita water use would decline only modestly
over 40 years to the still very high level of 240 gpcd. Dramatically lower levels of water use are
achievable with currently available technology and are especially cost-effective in new
development. Based on nationwide data, today’s average indoor water use has been found to
be about 58 gpcd, with the natural replacement of more water-efficient products likely to drive
down that average to 37 gpcd long before 2060.2[2] Outdoors. Water use for landscape
irrigation can be substantially reduced by establishing water budgets for newly installed
landscapes, as with California’s Model Water Efficient Landscape Ordinance (Title 23, California
Code of Regulations, sec. 490 et seq.). Additionally, any expansion of the secondary
distribution system providing untreated water for landscape irrigation should most certainly
include upgrades of open ditches, unregulated turnouts, and unregulated flows.
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At least two action alternatives that involve greater conservation savings combined with lower
pipeline deliveries should be evaluated in a DEIS.
2. Failure to analyze impacts of water deliveries to Kane County.
Although the Kane County Water Conservancy District had long been a project sponsor and an
intended recipient of LPP water, the District withdrew from the project in April 2020. Yet both
action alternatives provide a turnout in Kane County to facilitate water delivery, while failing to
provide any analysis of delivery routes, potential uses, or project impacts. This appears to be
an impermissible segmentation of a project for NEPA evaluation. A project whose DEIS does
not evaluate impacts in Kane County should not include such a turnout. Conversely, the DEIS
for a project with a turnout for Kane County must evaluate the impacts of water delivery in
Kane County.
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3. The failure to describe and address the relationship between the permitted volume of
withdrawal, the physical capacity of the pipeline for withdrawals, and the means to assure that
withdrawals will remain within permitted levels.
The existing Sand Hollow Reservoir in Washington County is identified as the terminal point of
the project under both action alternatives. This reservoir is managed for recreation and the
DEIS is silent about whether storage will be surcharged there for peak deliveries of LPP water to
Washington County customers. With an active pool of 30,000 af and shoreline recreation
facilities, this reservoir may offer limited opportunity to accumulate LPP water for peak delivery
in Washington County. This suggests that the pipeline itself will be built with substantially more
capacity than the minimum needed to carry 86,249 afy, in order to meet peak demand in close
to real time and avoid surcharging at Sand Hollow. The maximum rate of conveyance of the
LPP should be identified and translated into a maximum physical capacity of the pipeline
system on an annual basis. This information should be accompanied by a description of the

9547-1 cont'd Alternatives

9547-3

9547

physical and contractual measures that will be applied to ensure that annual withdrawals never
exceed the permitted amount.
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9547-4 Native American Concerns

4. The failure to account for the concerns of the Native American communities in the project
area, most specifically the Kaibab Band of Paiute Indians.
The Bureau has designated the longer Southern Alternative as the preferred alternative over
the shorter Highway Alternative, which would be sited in a utility corridor for reduced impact
and require the concurrence of Tribal government for its use of Indian Trust Assets. The
acceptance of the Southern Alternative by the Tribe, should it be granted, could well come with
conditions that would be material to the evaluation of this route and its relative benefits
compared to alternatives. By designating a different route as the preferred alternative in this
DEIS, the Bureau has undermined the ability of the Tribe to negotiate for the best terms and
conditions that should attach to the project. Further discussion with the Tribe should precede
any further consideration of either action alternative until any resulting terms and conditions
for the Southern Alternative can be evaluated and compared with other action alternatives.
Thank you for your attention to these views.
Sincerely,
Edward R. Osann
Senior Policy Analyst
Natural Resources Defense Council
1314 Second Street
Santa Monica, CA 90401

3[1]

See Washington County Water Conservancy District, 2017 Regional Water Impact Fee
Facilities Plan and Analysis, February 20, 2017, at p. 15: “The District’s current facilities provide
sufficient water to existing customers to meet the established level of service.”

4[2]

See Water Research Foundation, 4309A, Residential End Uses of Water Version 2, Executive
Report, April, 2016, p. 11.
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Jack Stauss
[EXTERNAL] Glen Canyon Institute Comments on LPP DEIS
GCI LPP DEIS Comments .pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hello,
Please find our attached comments on the Lake Powell Pipeline DEIS.
Thank you!
Eric

-Eric Balken
Executive Director
Glen Canyon Institute
(801) 363-4450
3090 East 3300 South, Suite 400
Salt Lake City, UT 84109
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3090 East 3300 South, Suite 400
Salt Lake City, UT 84109

September 8, 2020
Lake Powell Pipeline Project
Bureau of Reclamation Provo Area Office
302 East Lakeview Parkway Provo, Utah 84606
Sent via email to: lpp@usbr.gov RE: Comments on Draft EIS

Dear Bureau of Reclamation:
Thank you for the opportunity to comment on the Draft EIS (DEIS) for the Lake Powell Pipeline Project
(LPP).

1. Introduction
Founded in 1996, Glen Canyon Institute (GCI) is a 501(c)(3) non‐profit organization with the mission of
restoring a healthy, free‐flowing Colorado River through Glen Canyon and Grand Canyon. GCI is a science‐
based advocacy group that has facilitated over 10 peer‐reviewed studies on the impacts of Glen Canyon
Dam and the restoration of Glen Canyon itself.
Many of GCI’s members and supporters live and recreate in the Colorado River Basin and would be directly
impacted should the LPP be approved. The construction of the pipeline and new diversion of water from
the river system would also cause increased stress and likely harm to the health of the Colorado River
ecosystem, a direct conflict to GCI’s mission of a healthy Colorado River.
The Purpose and Need statement in the Lake Powell Pipeline DEIS identifies a need for Washington County
to establish a 2nd source of water in the amount of 86,000 acre‐feet by 2060. This specific date and amount
of water are arbitrary, however, as the long‐stated goal of LPP proponents has been “increase water
reliability”1 for Washington County. By proclaiming a “need” of 2nd source of water, this DEIS omitted any
alternatives that focus on conservation and optimization of local water sources. The optimization of local

1

www.lpputah.org
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water sources has been proven to sufficiently meet the future needs of Washington County, as conveyed in
the Local Waters Alternative by Western Resource Advocates2.
Furthermore, a wealth of scientific data—much of it coming from Bureau of Reclamation—has shown that
due to climate change, overuse of the Colorado River, and likely future curtailments of use in Basin States,
the 86,000 acre feet per year “needed” cannot be reliably provided by this project even if it is built,
because the Colorado River is not a reliable source for future water needs.
2. There is a high likelihood that the 86,249 acre‐feet (af) annual water to be delivered to Washington
County described in the DEIS will not be available.

2.1 Climate change and the reduction of Colorado River flows
In Bureau of Reclamation’s (BOR) 24‐month Report of July 20203, the basin hydrology section shows
inflow into Lake Powell for the last two decades was 19% below the 30‐year average. This reduction of
flows, originally deemed a drought of temporary nature is now believed to be a “new normal” of
hotter, drier conditions in the Colorado River Basin (CRB)—a direct result of climate change. Climate
scientists have recently described this phenomenon as “aridification”4, a phenomenon expected to
increase over time. A declining 30‐year average in natural inflows into Lake Powell are also described
in BOR’s Annual Operating Plans of the CRB between 1971 and 20205.
Climate change research has showed that 13% of the Colorado River’s decline can be attributed to
climate change and aridification, and that over the next 50 years, climate change could reduce flows in
the river by another 30% over the next 50 years (Figure 1 below).

2

https://westernresourceadvocates.org/publications/the‐local‐waters‐alternative/

3
24‐month Report; July 2020, page 7: http://www.riversimulator.org/Resources/USBR/24month/
24monthComplete/2020.07.pdf
4
Overpeck & Udall, 2020: https://www.pnas.org/content/117/22/11856
5

Archive of Annual Operating Plans: https://www.usbr.gov/lc/region/g4000/aop/index.html
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Figure 1: Climate Change and the Colorado River (Udall and Overpeck, 2020)
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“Climate change is causing the Southwest to aridify. (Left) Since the 1930s, increasing temperatures have caused the
percentage of precipitation going to evapotranspiration (ET) to increase at the expense of precipitation going to
Colorado River flow, resulting in an unprecedented and still ongoing megadrought (shading) starting in 1999 (8).
(Right) Higher temperatures have already reduced Colorado River flow by 13%, and projected additional warming,
assuming continued high emissions of greenhouse gases, will increase ET while reducing river flow even more through
the 21st century. Data on Left are 20‐y running means from ref. 5, and data on Right are calculated from
Representative Concentration Pathways (RCP) 8.5 multimodel Coupled Model Intercomparison Project–Phase 5
(CMIP5) ensemble temperature increases projected for the Upper Colorado River Basin combined with temperature
sensitivity of −9.3%/°C es mated by ref. 5, assuming no change in precipitation.”

2.2 Demand outstrips supply on the Colorado River
Simultaneously, an overconsumption of water has occurred in the CRB, whereby demand outstrips supply,
a phenomenon the BOR describes as beginning in 2000 in the Colorado River Basin Water Supply and
Demand Study6 (2012 Basin Study). As a result, Lakes Powell and Mead have been hovering around half
full for the past decade. Today, Lake Powell sits at 3,599 feet above sea level (fsl) or 49% of capacity,
and Lake Mead sits at 1,084 fsl, or 40% capacity. The levels at which the hydropower facilities at Glen
Canyon Dam and Hoover Dam can no longer safely produce electricity are 3,525 fsl and 1,045 fsl,
respectively.
In spring 2019, Lake Powell came within 45 feet of its official drought tier of 3,525 fsl, while Lake Mead
avoided its official “shortage” level of 1,075 fsl by a few feet. The total amount of water stored between

6
Reclamation. 2012. Colorado River Basin Water Supply and Demand Study. Final Study Report.
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/studyrpt.html. U.S. Department of the Interior,
Bureau of Reclamation. 2012.
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the two reservoirs dropped to the lowest level since Powell began filling in the 1960’s. Shortage by
definition is the inability of states to meet 1922 compact requirements7.
The 2012 Basin Study describes the deficit of supply versus demand through 2060, showing that with no
changes in consumptive use, that deficit would reach 3.2 million acre‐feet annually4. In the Supply and
Demand Study, an array of models were created utilizing the Colorado River Simulation System (CRSS). One
such model from the Modeling Assumption Sub‐group of 20118 projects water levels of Lakes Powell
and Mead between 2010 – 2060, simulating the historically dry hydrology of the 1930s, 40s & 50s
under present and projected consumption stages. This graphic was provided to Living Rivers via
Freedom of Information Act (FOIA) request.

In the graphic (Figure 2, below), the levels of both reservoirs can be seen to dip below their safe levels
of hydropower production (3,535 fsl and 1,045 fsl respectively) for years at a time.
Figure 2: Run of “Trace 21” (dry scenario) from 2012 Basin Study for Lakes Powell & Mead
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These models and projections are by no means a guaranteed outcome, but they do show that BOR’s own
analyses reflect a real possibility and likelihood of Mead and Powell dipping below power pool in the
coming decades. The DEIS does not account for this possibility and assumes that Powell will remain above
power pool for the next 40 years.
2.3 Low reservoir levels will lead to curtailment of water from the LPP
7

Colorado River Compact, November 24, 1922. COLO. REV. STAT. § 37‐61‐101 (2012)
Modeling Assumption Sub‐group of 2011: http://www.riversimulator.org/Resources/USBR/BasinStudy/
Trace21/Trace21CPScenarioV2.pdf
8
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Because of the above‐stated effects of climate change and supply and demand imbalance, as well as the
policy constraints of Colorado River management, there is a high likelihood that the LPP will be subject to
frequent future curtailments.
2007 Interim Guidelines
The current drought in the Colorado River system began in the early 2000s and has continued for the last
18 years. In 2007, when faced with the increased probability that water delivery requirements needed to
satisfy the 1922 Compact may be compromised, the seven Basin States, under direction from the
Department of the Interior, developed the 2007 Interim Guidelines that established a process for managing
a drought‐driven Colorado River9. The 2007 Interim Guidelines were designed to serve as a framework and
path for dialogue with a life span of 20 years. Starting in 2018, with increasing drought shortages weighing
on policy makers, the Basin States and Mexico decided that they had to take more immediate steps to
avoid a shortage declaration. As a result, they drafted a Drought Contingency Plan (DCP) to address how
they will adapt to life with less water10.
Drought Contingency Plans and Demand Management Plans
A key tenant of the DCP’s is a Demand Management Program (DMP) for Upper and Lower Basin States. The
Upper Basin states have not yet created a DMP, although some are currently studying what such a program
could look like. In the creation of the DCP, signed into law in 2019, BOR did offer a conceptual statement of
purpose:
“The purpose of an Upper Basin Demand Management Program will be to temporarily
reduce Consumptive Uses in the Upper Basin or augment supplies with Imported
Water, if needed in times of drought, to help assure continued compliance with Article
III of the Colorado River Compact without impairing the right to exercise existing
Upper Basin water rights in the future.”11
According to an analysis by Lynker Technologies for Conserve Southwest Utah, the implications of an
eventual Upper Basin DMP would be such that:
“Augmentation of supplies would be extraordinarily expensive and politically complex
and is unlikely to occur. Accordingly, without augmentation the Upper Basin DMP is
solely a mechanism for prospective administration of consumptive use, so as to reduce
the probability of a shortfall to the combined flow obligation at Lee Ferry. As such,
operation of an Upper Basin DMP can be thought of as a pre‐emptive curtailment, and
diversions by The Project would likely be reduced when the DMP is in operation.
The agreement about Colorado River drought contingency management, Reclamation,
2019, sets a target level of 3,525 ft as the elevation when actions will be contemplated
to protect against excessively low levels in Lake Powell. While this is an operational
target, it illustrates that action will be contemplated well before the Reservoir

9

Interim Guidelines Record of Decison, 2007.
https://www.usbr.gov/lc/region/programs/strategies/RecordofDecision.pdf
10
Colorado River Basin Drought Contingency Plans, 2019: https://www.usbr.gov/dcp/
11
Colorado River Basin Drought Contingency Plans, 2019: https://www.usbr.gov/dcp/
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approaches minimum power pool. This provides a perspective on the degree of
conservatism that can reasonably be expected in an Upper Basin DMP” 12
9548-3

The Lynker paper highlights an analysis done by BOR in appendix C‐10 of the LPP DEIS, but wasn’t actually
included or mentioned in the DEIS itself. Appendix C‐10 provides results for the probability that Lake Powell
would fall below minimum power pool, and water‐year release volume from Glen Canyon Dam. Appendix
C‐10 also shows results for another scenario using a conventional assumption of full development in the
Upper Basin13 and the climate change hydrology. Results for that scenario are shown below in figure 3.
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“Figure 2.3‐17 (left) shows the probability of not exceeding the WSE of minimum power pool in Lake
Powell (3,490 ft). Minimum power pool is the elevation at which generation at the hydroelectric
plant at Glen Canyon Dam must cease, causing severe operational and financial impacts. A primary
objective of an eventual Upper Basin DMP would be to maintain Lake Powell at or above minimum
power pool. Figure 2.3‐17 shows that the probability that Lake Powell would be at or below minimum
power pool increases with time, and reaches 40% at 2060. Demand management practices (e.g.
fallowing) act slowly, over a year or more, so this result suggests that an Upper Basin DMP would
have to be active at all times, so the yield of the LPP would likely be substantially reduced.
Figure 2.3‐18 (right) shows the distribution of releases from Lake Powell during the study period. Of
interest is the lower set of lines—releases from Lake Powell (through Glen Canyon Dam) were
simulated to be at or below the levels shown in those lines ten percent of the time. (For example, in
2043, the simulation shows that in both the No Action and Pipeline cases the annual release would be
less than or equal to 6 maf.) Under normal operations, an annual release of 8.23 maf from Glen
Canyon Dam is considered sufficient to meet the combined flow obligation at Lee Ferry14 and this is
12
Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental
Impact Statement”, Lynker Technologies, LLC, July 28, 2020, page 5.
http://www.riversimulator.org/Resources/ClimateDocs/Harding/LPPeisMemoFinal2020Harding.pdf
13
Virtually every previous study of water availability in the Colorado River has included evaluation of what is termed
“full development” in the Upper Basin. See, for example, Reclamation, 2007 and Reclamation, 2012.
14
The combined flow obligation at Lee Ferry is assumed to be met if the flow at Lee Ferry is 8.25 maf annually, as this
will provide 75 maf over a ten year period to meet the CRC Article III(d) obligation and 0.75 maf annually to meet the
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the usual operation. Releases below this level will lead to a flow shortfall to the combined flow
obligation at Lee Ferry, which would precipitate a curtailment. Even a single year of low flow could
cause a curtailment if the release over the previous nine years has been at the nominal level of 8.23
maf. Figure 2.3‐18 shows that after about 2032 there would be a 10% probability that releases would
be at or below 5 to 6 maf. These results suggest that The Project could be susceptible to curtailment
one out of every ten years, on average.”

The Lynker paper also highlights an analysis done by BOR in 201015 that models two scenarios of future
hydrology: Direct Natural Flow, Index Sequential Method (ISM), and Nonparametric Paleo‐conditioned
(NPC) inflows16.
In analyzing figure 4 below (Reclamation 2010), the Lynker analysis addresses the possibility of curtailment,
stating
“The results from the NPC analysis suggest that The Project would be vulnerable to
reductions or elimination of yield due to operation of DCP/DMP or due to curtailment. The
tenth percentile of Lake Powell WSE (first row, right) drops steadily after 2035 and drops
below minimum power pool around 2050. The tenth percentile value is the elevation at
which the reservoir will be at or below one year out of ten, on average. That the tenth
percentile WSE is dropping in 2060 is an indication that the system is not sustainable and
that the study period must be extended to adequately characterize the long‐term
performance and reliability of the LPP. The probability of not exceeding minimum power
pool (WSE of 3490 ft; second row, right) rises above 10% before 2045, reaches about 15%
in 2055 and is still increasing in 2060. This result is consistent with Figure 7. The frequency
distribution of water year releases from Glen Canyon Dam (third row, right) drops below
the normal annual release of 8.23 maf about 5% of the time. This is equivalent to a flow
shortfall in one out of every 20 years.”

assumed Upper Division share of the federal obligation to Mexico. The Paria River joins the Colorado River between
Glen Canyon Dam and Lee Ferry and contributes an annual average of 20,000 af (0.02 maf). Thus, the usual operation
at Glen Canyon Dam is an annual release of 8.23 maf. Higher or lower releases are made under specific conditions.
15

Reclamation. 2010. DRAFT Lake Powell Pipeline Hydrologic Modeling, Final Planning Study Analysis. Appendix 2 of UBWR, 2015.
U.S. Department of the Interior, Bureau of Reclamation. March 9, 2010.
16

Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental
Impact Statement”, Lynker Technologies, LLC, July 28, 2020, page 5.
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Selected results from Reclamation, 2010 (Draft Study Report 18, Surface Water Resources, Attachment 2)
Results based on Direct Natural Flows (ISM)
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Results based on paleo-conditioned flows (NPC)
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3. The LPP DEIS cites climate change data to project flow reductions in the Virgin River Basin, but does
not acknowledge the data’s described impacts on the water source of the LPP, the Colorado River.
The DEIS utilizes five different scenarios to project potential water deficits in Washington County by 2060,
which range from 54,000 af to 113,000 af. The LPP’s purpose is to supply water to offset these deficits.
However, the DEIS does not use consistent analytical approaches of climate change impacts on the supply
from the Colorado River.
According to the Lynker analysis:
“The DEIS refers to Reclamation’s 2012 Supply and Demand Basin Study (2012 Basin
Study; Reclamation, 2012) to support the statement of need for the Project.
Specifically, the DEIS cites to Reclamation, 2012 to rationalize the argument that in the
face of climate change WCWCD should have a second source of water. However, the
DEIS notably ignores the large body of results in Reclamation, 2012 that quantify the
likely effect of climate change to reduce water availability from the Colorado River. “17

“the DEIS applies inconsistent analytical approaches for the assessment of need
and purpose. In assessing need, the DEIS quantifies the effect of climate change
on water supply shortfalls to WCWCD, as noted above, but it ignores the effect of
climate change when assessing the ability of to deliver water, and assumes that
the nominal annual yield claimed for The Project, 86,249 AFY, would be available
in every year. The very research cited in support of the assessment of need offers
a dire picture of future water supply on the Colorado River and suggests that the
yield of the Project is highly uncertain. Further, the hydrology studies
incorporated into the DEIS documents suggest that the yield of the Project would
not be reliable.”
“The DEIS cites recent published research by Udall and Overpeck (2017) and Milly
and Dunne (2020) to support projections of lower flows on the Virgin River, and
thus larger WCWCD supply shortfalls. However, the results in both Udall and
Overpeck and Milly and Dunne encompass the entire Upper Colorado River Basin
and can be directly applied to natural flow at Lee Ferry. The expected value of
flow changes at 2050 ranged from ‐7% to ‐27% for Udall and Overpeck and ‐14%
to ‐31% for Milly and Dunne. Very roughly speaking, these projections translate to
reductions in water available to Utah of 240 thousand AFY (kaf) to 1 MAFY.”18
In the CRSS modeling used to address water supply in the Colorado River for the LPP DEIS, BOR did not
provide a worst‐case scenario. However, previous EIS analyses by BOR for the 2007 Interim Guidelines

17

Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental
Impact Statement”, Lynker Technologies, LLC, July 28, 2020, page 14
18
Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental
Impact Statement”, Lynker Technologies, LLC, July 28, 2020, page 7
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provided three low‐reservoir scenarios. Figure 5 (below) is from the DEIS for 2007 Interim Guidelines,
Figure 4.2‐222 (No Action) Lake Mead19.
Figure 4.2-2
Lake Mead End-of-December Elevations Under the No Action Alternative
901h, 50 th and 10th Percentile Values
1,225

1,200

1,175

1,150

i
.,-•

1,125

-;;' 1,100

:8

!:

~ 1,075
1,050

1,025

1,000

975
2005

2010

2015

2020

2025

2030

2035

2040

2045

2050

2055

2060

Year

In the above model from the 2007 IG DEIS, the three projections analyzed were a 90% (wetter) projection,
a 50% (normal) projection, and a 10% (drier) projection. It’s worth noting that the actual elevations at Lake
Mead from 2005‐2020 were below the 50% projection and above the 10% projection, meaning the outlook
of what is “normal” was optimistic.
The LPP DEIS should utilize similarly objective modelling for the water source for the LPP, especially given
that we now know more about what is to be expected for “normal” and “dry” reservoir inflows.
By omitting any analysis of climate change’s impact on the water source for the LPP, the DEIS gives no
consideration to the possibility that Utah’s apportionment of the Colorado River will be reduced. Utah’s
apportionment is a percentage of the upper basin allotment, not a fixed amount guaranteed in
perpetuity.20 This is a critical flaw of the LPP DEIS.

19
2007 Interim Guidelines Volume 1, page 4‐9; Figure 4.2‐2: http://www.onthecolorado.com/Resources/USBR/
Shortage/FEISshortage2007.pdf
20
Upper Colorado River Compact, Aritcle III, https://www.usbr.gov/lc/region/g1000/pdfiles/ucbsnact.pdf
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4. Conclusion: The DEIS needs to be revised to include a conservation alternative.
Because the stated Purpose and Need for the LPP depicts a need by Washington County for a 2nd source of
water to the exact amount of 86,000 by 2060, the DEIS omits any possibility of studying a conservation
alternative that would allow Washington County to achieve a reliable water supply through proven and
effective means.
This DEIS should have given a thorough analysis to the Local Waters Alternative21 created by Western
Resource Advocates, which would utilize conservation, reuse, and agriculture conversion. These methods
have been proven in nearby cities and counties, and can be scaled for future growth. This alternative would
avoid a terrible economic burden that will come with the pipeline. If built, debt from the LPP would be four
times the current annual revenue of Washington County Water Conservation District22
For the reasons stated above, GCI supports a conservation alternative, like the Local Waters Alternative, or
the No‐Action Alternative.

Thank you for your attention to our comments,
Eric Balken
Executive Director
Glen Canyon Institute

21

22

https://westernresourceadvocates.org/publications/the‐local‐waters‐alternative/

Blattenberger, G. et al. 2012. Letter to Speaker Lockhart, President Waddoups, and Senator Bramble.
Minutes of the Revenue and Taxation Interim Committee. October 17, 2012. Retrieved February 25, 2013.
http://www.le.utah.gov/Interim/2012/pdf/00002633.pdf
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From:
Sent:
To:
Subject:

Alexandra Evans <evans.allie57@gmail.com>
Tuesday, September 8, 2020 6:31 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Project Draft EIS Public
Comment
9549-1

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
"I’m writing to voice my opposition against the Draft EIS for the Lake Powell Pipeline
project, which contains serious flaws. It completely ignores the importance of water
conservation, ignores the impact of climate change on the Colorado River, and was written with
a clear leaning toward new water development. As it is now written, the alternatives in this EIS
would cause harm to everyone who lives in the Colorado River Basin, and the ecosystem that
depends on its flows. One of the main flaws with the EIS is that the purpose and need statement
disallows any study of a water conservation alternative. The statement reads that “The purpose of
the Proposed Project is to deliver a reliable annual yield of approximately 86,000 acre-feet of
water per year from outside the Virgin River Basin into Washington County to meet projected
water demands in 2060.” This statement was clearly written with a bias toward the interests who
have been pursuing the pipeline and not toward the public interest. A purpose and need statement
like this is fatally flawed and prevents the BOR from being able to “rigorously explore and
objectively evaluate all reasonable alternatives”, a key provision of NEPA. Since the purpose
and need requires a new water source of a very specific amount from outside Washington
County, the alternatives of 1) building a pipeline through the northern route, 2) building a
pipeline through the southern route, and 3) building no pipeline leave no option to pursue
comprehensive water conservation that could allow Washington county to meet future water
needs with water efficiency like nearby counties have done. By omitting any thorough evaluation
of a water conservation alternative, the EIS is promoting further water waste in Washington
County, at great cost to its citizens and in spite of those of us who take steps to reduce our own
personal use. The omission of studying water conservation is egregious, given that Washington
County currently uses 302 gpcd of water, with the paltry goal of reducing that consumption to
240 gpcd in 25 years. In comparison, Phoenix currently uses 111 gpcd. Some form of a water
conservation is clearly a reasonable alternative and deserves to be objectively evaluated. The EIS
cites climate change research to project reduced flows from the Virgin River, Washington
County’s current water source, but doesn’t acknowledge the same studies’ findings on the impact
to the proposed future source, the Colorado River. One study cited in the EIS, by Udall and
Overpeck, concludes that the Colorado River will likely see a 30% reduction of flows by 2060,
which would jeopardize Utah’s ability to draw water from a new diversion. This EIS does not
adequately assess these climate impacts and the subsequent changes in operations at Lakes
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Powell and Mead, which could prevent the pipeline from drawing any water. Until these serious
flaws in the EIS have been addressed, and a conservation alternative is given rigorous
exploration and objective evaluation, this EIS fails to uphold the provisions of the NEPA process
and protect the interest of the public and the environment."
The Colorado River is my home away from home. I spend many days out of the year
rafting in it, hiking along it, and trying to protect it. The Colorado River has been
dammed, diverted, and depleted, when it instead should be protected and valued. In
addition, the route of the proposed pipeline runs through some the most beautiful yet
fragile areas of this earth. Please do not add to the destruction of this natural wonder.
Thank you,
Allie Evans

9549-2

9550
9550-1 Water Resources
From:
Sent:
To:
Subject:

benita bhattacharya <forbenjoy@yahoo.com>
Tuesday, September 8, 2020 10:15 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
We are opposed to the building of the Lake Powell Pipeline (LPP) for various reasons. We will
attempt to elaborate on some of those reasons below.....
1. The BOR appears to have assumed that a second source of water for Washington County is
necessary; and has proposed the LPP as the solution to that perceived need. We believe that the
assumption itself is faulty in that it hasn't considered the better, less expensive, more reliable,
more incremental alternative, i.e. a serious attempt at water conservation. Our water usage is
egregiously high; much higher than what similar desert cities like Las Vegas, Tucson and
Phoenix consume on a per capita basis. It is good that some water usage reduction goals already
exist for the next couple of decades, but they are paltry. Those future goals don't even come close
to what other cities experience today. We equate those goals with a .220 hitter aspiring to hit
.240 in the future...nice, but not acceptable as a serious objective. It doesn't show a serious
commitment to water conservation, which would comprise governmental actions,
encouragement/requirement of certain steps by developers and other responsible parties,
educational programs for consumers, graduated water pricing, etc. Water conservation would
also be incremental and would require gradual buy-in by water users. And, yes it would require
some effort/pain on the parts of those water users.
After all, if you live in a desert, what's wrong with learning to behave as if you live in a desert.
When we moved into our new development in Ivins in 1999, we were handed a set of CCRs by
the developer. It included a grass requirement, which is absurd for our environment. It turned
out that those CCRs had been copied and pasted from his previous development in Idaho. We
wonder how many other developments exist in the county where similar brainless provisions
exist. We were able to secure a waiver from the grass requirement and became the first home
with a xeriscaped yard; a beautiful xeriscaped yard; a perfectly appropriate xeriscaped yard for
the desert. Later, we were able to amend the CCRs; which caused several other homeowners to
rip out their grass and install desert plants.
There are many homeowners who have backyard pools. They look great. They are convenient.
But they are not necessary; and with a combination of steps such as building more municipal
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pools, urging developers to build community pools, enacting building code changes, creating
public education programs and charging graduated water usage rates, backyard pools may be
sharply reduced. There would undoubtedly be some initial push-back, but this type of
community-wide attitude change is possible; e.g. seat belt laws now have nearly 100%
compliance!
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As a specific example, we use less than 40 units of water per year (per our billing statements).
We know of several neighbors (also retired couples) who use 10 units per month. That's a lot of
room for water conservation success. Water conservation should be the first step, with gradual
but aggressive reduction goals. Ignoring water conservation and mandating that a second source
is necessary (with a hideously expensive and unreliable solution) is folly.
2. The possibility of increased secondary water usage should also be considered. Water treatment
technology is improving and becoming less expensive. I am a regular golfer, but water usage for
golf courses needs to be reassessed. I understand that fairways and greens need to be watered,
but I'm not sure that the rough has to be. This would probably reduce golf course water
consumption by 30+% (a guess).
3. The LPP project has several serious flaws.....it is unclear how much water would ever be
achieved given inter-state water access agreements, already reduced flow in the Colorado river,
future effects of climate change, etc. Furthermore, there is bound to be substantial environmental
damage from the project itself.
4. The financing of LPP is problematic in that it burdens all Utah residents whereas any potential
benefit would accrue entirely to southern Utah.
5. Tourism has a major impact on the economy of southern Utah. The LPP will undoubtedly
become a negative factor, replacing some of our most beautiful lands and vistas with all of the
needed LPP infrastructure.
Thank you for your consideration.
Sanjoy and Benita Bhattacharya
forbenjoy@yahoo.com
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From:
Sent:
To:
Subject:

Fletcher Shives <fshiv5@gmail.com>
Tuesday, September 8, 2020 2:56 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
The Bureau of Reclamation (BOR) has taken the arbitrary and capricious step of asserting that a
second source of water from outside of the Virgin River watershed is required for water
security. In making this assertion the BOR has arbitrarily rejected conservation alternatives. A
full range of viable alternatives are a required consideration by the National Environmental
Policy Act.
The Colorado River is already experiencing "low flows" and water shortages and is overallocated. Nonetheless, the BOR somehow overlooks this fact in stating that the Virgin River
has predicted low flows. The BOR must show that the Colorado River is a sustainable source of
water but has failed to do so.
By attempting to force existing water users to pay for an insecure source of water which would
potentially benefit new users and builders and not existing water users the BOR seeks to impose
unfair and excessive costs on current water users. We are willing to make additional
conservation measures rather than face economic disaster in perpetuity for what is already an
"insecure" source of water, the Colorado River.
Sincerely,
Fletcher Shives
Ivins, UT
fshiv5@gmail.com
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From:
Sent:
To:
Subject:
Attachments:

Fred Reimherr <fwreimherr@gmail.com>
Tuesday, September 8, 2020 11:42 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments Lake Powell Pipeline EIS
comments 8-23-2020 revised.doc

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I would like to submit the attached document which contains comments on the Lake Powell
Pipeline.
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Stonefly Society Chapter of Trout Unlimited
Fred Reimherr, Conservation Chair
482 12th Avenue
Salt Lake City, Utah 84103
September 8, 2020
Lake Powell Pipeline Project
Provo Area Office
Bureau of Reclamation,
302 East Lakeview Parkway
Provo, Utah 84606
lpp@usbr.gov
Dear Sir:
The Stonefly Society Chapter of Trout Unlimited has a longstanding interest in sound water management and
protection of Utah’s priceless aquatic resources. We have a long history dating back to the 1960's of involvement
with streamflows on watersheds in the Colorado River.
We are concerned about water rights and water applications on the Colorado River particularly water rights of the
Ute Indian Tribe. We are also concerned about uncertainty regarding future water yield of the river caused by
global warming. These are complex issues and the EIS has not adequately described the choices that concern
the state of Utah in managing its water rights on the Colorado River.
1) Utah’s Estimated Available Water from the Colorado River
The EIS is relatively silent on the current yield of the Upper Colorado River. According to Udall & Overpeck
(Water Resources Research, 53, 2404–2418, 2017) from the 2000 to 2014 the yield of the Upper Colorado River
was 15,150.000 million acre feet. This is lower than the yield from 1906 to 1999 which was 18,770,000 acre feet.
This difference is highly significant since a yield of 15,150,000 acre feet means that Utah and other states in the
Colorado River system will not have surplus water available to satisfy obligations to Mexico.
The following is the projected distribution of Colorado River water in the Upper Basin states based on the current
flow of the river:
Colorado flow
Average
Additional
& distribution
water use
water available
Historic flow of the Colorado 1906-1999 (Udall & Overpeck) 18,770,000
in Upper
with no decline
2000–2014 (Udall & Overpeck)
15,150,000
Basin States
in Colorado
Obligation to lower basin
7,500,000
last 4 years
River Flow
Obligation to Mexico from the Upper Basin
750,000
for use in the
Upper Basin
Delivery to Lower Basin States & Mexico
8,250,000
Remaining water
6,900,000
Reservoir Evaporation & channel losses
478,000
Arizona Upper Basin water
50,000
Water available for use in upper basin
6,372,000
Colorado share = 51.75%
3,297,510
2,245,000
1,052,510
Utah Share = 23%
1,465,560
981,000
484,560
Wyoming Share= 14%
892,080
441,000
451,080
New Mexico Share = 11.25%
716,850
447,000
269,850
Udall & Overpeck conclude that at least a major portion of this decline is due to global warming and will continue.
The obligation to Mexico is split equally between the Upper and Lower Basin. Consequently, according to the
Colorado River Compact, the Upper Basin will be required to release an average of 8.25 million acre feet of water
each year to the Lower Basin. 50,000 acre feet of water is obligated to Arizona from the upper Basin before the
water in the Upper Basin is divided between states. According to the Bureau of Reclamation’s Provisional July
2019 Report, Upper Colorado River Basin Consumptive Uses and Losses Report 2016-2020, the average annual
water loss from Upper Basin Reservoirs has been 478,000 acre feet.
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Consequently, at present the remaining water available to Utah from the Colorado River is 484,560 acre feet
according to these figures from the US Bureau of Reclamation. Conversely, in a recent presentation
(https://naturalresources.utah.gov/dnr-newsfeed/the-colorado-river-is-a-reliable-source-of-water-for-utah), Eric
Mills, Director of the Utah Division of Water Resources, stated Utah’s remaining share of the Colorado River water
is 392,000 acre feet per year.
Regardless, there is need to provide an estimate of the yield of the river and there appears to be a disagreement
between the US Bureau of Reclamation and the Utah Division of Water Resources. For purposes of this
presentation going forward I will use the higher figure of 484,500 acre feet.
2) Water Rights of the Ute Indian Water Tribe
The nature of the Ute Indian Tribe rights deserve special attention.
In the 1950’s the Bureau of Reclamation began planning for a “Central Utah Water Project” (The Ute Indian Water
Compact, page 191, Journal of Energy and Land Policy, Volume 183, 1981-1982, pages 181-207). The Ute Tribe
Tribe was involved in this discussion. In 1956, the Upper Basin Colorado River Storage Act was passed.
In 1960, the Ute Indian Tribe obtained the Decker Report which they authorized to document the available
irrigable land on the Ute Reservation. According to this report, there are 129,331 irrigable acres on the
reservation. Some of this land is being irrigated, but much is not. This information was published in cooperation
with the US Bureau of Reclamation in the following publication: Colorado River Basin Ten Tribes Partnership
Tribal Water Study
According to the Bureau of Reclamation’s report, in Chapter 5.1 Ute Indian Tribe of the Uintah and Ouray
Reservation, it is stated that the Ute Indian Tribe is diverting 212,564 acre feet of water leading to a depletion of
127,788 acre of Colorado River water. There is additional irrigable land leading to a claim for additional water
rights for diversion of 337,121 acre feet of water with an additional depletion of 202,688 acre feet.
In 1965, the Ute Indians signed a “Deferral Agreement” allowing construction of the CUP”s Bonneville Unit to
move forward by using Ute Indian water rights from Rock Creek. This agreement was signed by the US Bureau
of Reclamation, the Bureau of Indian Affairs, the Central Utah Water Conservancy, and the Ute Indian Tribe. It
was subsequently approved by the Utah State Legislature.
The Ute Indian Tribe also understood the immense value of the Ute Indian Tribe water flowing through Rock
Creek and the Duchesne River on the south slope of the Uintah Mountains. This water was one of the few
locations on the south slope that water allowed be diverted to the Wasatch Front. In 1965, it was planned that
much of the water transported by the Strawberry Aqueduct and Reservoir would be allocated to agriculture. In the
years since then, the entire water yield of the Strawberry System has been re-allocated to municipal use.
This Deferral Agreement promised facilities to replace this water for the Ute Indian Tribe by the year 2005. This
water was sufficient to irrigate 15,242 acres with 4 acre feet per acre. Consequently, 60,968 to perhaps 80,000
acre feet of Ute Indian Tribe water is flowing into Strawberry Reservoir each year.
The water from the Rock Creek was to be replaced with other facilities. In addition, as noted above the Ute Indian
Tribe in the Decker Report had investigated the number of additional irrigable acres on the Ute Reservation. As
part of the Deferral Agreement the rights to this water was to be recognized. Also, according to the Deferral
Agreement the rights to water were given to the Ute Indian Tribe and they would not have to resort to legal action
to protect their ownership.
There were also other valuable obligations contained in the 1965 Deferral Agreement that have only been partially
fulfilled.
As noted, the Deferral Agreement was approved by the Utah State Legislature. Again according to the Bureau of
Reclamation report (5.1-10 Ute Indian Tribe of the Uintah and Ouray Reservation, Chapter 5 – page 5.1-10):
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“Under the 1965 Deferral Agreement, the Ute Indian Tribe agreed to defer its use of Tribal
reserved water rights on 15,242 acres of land so that the federal government could certify to the
United States Congress that it had an uncontested Indian reserved water right to support the
request for funding of the Bonneville Unit of the CUP. In exchange, the United States promised
future development of the Ute Indian Tribe’s Indian reserved water rights under the CUP. The Ute
Indian Tribe agreed to the Deferral Agreement with the understanding that all phases of the CUP
would be diligently pursued in good faith to include satisfaction of the water development
requirements of Groups 1-5 lands with Indian reserved water rights at the earliest possible date.
In addition, the parties to the 1965 Deferral Agreement, subsequently approved by the State of
Utah legislature, acknowledged, recognized, and confirmed the Ute Indian Tribe’s Indian reserved
water rights as described in the Decker Report, that is, for 129,331 acres.”
When the additional Ute Indian Tribe water rights (202,688 depletion of Colorado River water) are subtracted from
the above figure (484,500), the State of Utah has 281,812 acre feet of water remaining in the Colorado River.
3) Current water claims on the Colorado River Navajo Indian Tribe
The Navajo Indian Tribe has agreed to a settlement of water claims on the portion of Navajo Reservation in the
state of Utah. They have accepted a depletion in the future of 81,500 acre feet a year. This settlement has been
introduced in the US Congress. When this is subtracted from the remaining available Colorado River, Utah has
200,312 acre feet of available Colorado River water.
4) Nature of the Reserved Water Rights of the Ute and Navajo Indian Tribes
The water rights of the two Indian Tribes have special status as Winter Doctrine water rights. They are to be
available to the Tribes for future needs. The BOR has not subtracted them from their projections of future water
available on the Colorado. As noted above, the 1965 Deferral Agreement further supported the claims of the Ute
Indian Tribe. The bill before the US Congress was negotiated in good faith by the Navajo Indian Tribe and
introduced in US Congress by Senator Romney. Consequently, these Indian water totally 284,188 acre feet need
to be subtracted from Utah’s water that can be used for the Lake Powell Pipeline.
Many might argue that this water is not being used at present and other Utah users might “borrow” this water on a
time limited basis. Once this water is being used by a city like St. George, it will be lost forever by the Ute Indian
and the Navajo Tribes such as occurred with Ute Indian Tribe water from the Duchesne River and Rock Creek.
5) Additional water right claims by the Central Utah Water Conservancy District
The Central Utah Water Conservancy is releasing 44,000 acre feet of water back into the Strawberry River,
Current Creek, the West Fork of the Duchesne River, and Rock Creek to satisfy the CUP Instream Flow
Agreement. This water is considered CUP water.
After constructing the Uinta Basin Replacement Project on the Lake Fork River, the CUP had additional water
right filings in the Uinta Basin (CUP Upalco Water Rights - 43-3825, 43-9894, 43-11127 - Water Right Extension
filed in 2015) totally 92,500 acre feet.
Combined these two equals 136,500 acre feet of water which leaves leaving available water 63,812 acre feet of
water on the Colorado River.
5) Additional water right claims associated with Green River Block Water Exchange Contract Final
Environmental Assessment
The Green River Block Water Exchange Contract Final Environmental Assessment anticipated that water
released under this document would be covered by an EA and water right 31-3479. Seemingly, this water has
been allocated to a group of communities and water users in eastern Utah.
Board of Water Resources 41-3479
Uintah Water Conservancy District
Eastside High Ditch Irrigation Co.
Brent Sheffer
K Ranch Water Co.

WR Number
41-3487
92-622
49-1609
49-1654

diversion
8400
2900
120
2400

depletion
5039
1768
76
1528
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Green River City
School Trust Lands Administration
Wilson Arch Water & Sewer Co.
Cannonville Town
Cannonville Town
Boulder Farmstead Co.
Grand County Conservancy District
Uintah Water Conservancy District
(estimated depletion)
WW Water Company
Duchesne County Water Conservancy
Gunnison Butte Mutual Irrigation Co.
Daggett County
Tropic City
Henrieville Town
Eastside High Ditch Irrigation Co.
Escalante City
Pine Creek Irrigation Company
Garfield County School District
Total

92-642
92-645
05-2992
89-1592
89-1583
97-2220
95-3163
05-3163

2000
600
100
644
80
300
653
20000

1510
509
45
290
36
132
339
12000

4-23, 1997
4-23, 1997
8-27-1999
8-27-1999
10-22-1999
1-24-2000
2-28-2000
2-28-2000

41-3529
41-3530
41-3531
41-3532
89-1595
89-1614
92-633
97-2214
97-2237
97-2280

3655
47600
24825
200
1100
930
4900
550
240
50

2230
31160
15143
68
616
419
2989
391
158
29
76475

2-28-2000
2-28-2000
2-28-2020
2-28-2000
2-28-2000
2-28-2000
2-28-2000
2-28-2000
2-28-2000
2-28-2000

As noted above, there appears to be 63,812 acre feet of water available from Utah’s share of the Colorado River.
Consequently, there is an over allocation of 12,663 acre feet of water on Utah’s Colorado River water rights.
6) Additional water right claims on the Colorado Rivert
According to the Division of Water Rights and the Bureau of Reclamation there are the following additional Utah
water right applications on the Colorado River:
Upper Colorado River Basin - Current Policy and Issues Utah Division of Water Rights, September 2009
Approved Applications (Undeveloped)
San Juan County Water Conservancy District
30,000
Wayne County Water Conservancy
50,000
Kane County Water Conservancy
30,000
Sanpete Water Conservancy District
5,400
Duchesne County Water Conservancy from Green River 62,250 – depletion
14,490
(Water Extension filed in 2015) – partially contained in Board of Water Resources 41-3479
Duchesne County Water Conservancy from other sources upstream of Green River 9,500
(Water Extension filed in 2015)
(partially covered by #4 above, but 14,490 not covered)
Daggett County for the Dutch John Federal Property Disposition and Assistance Act (PL 105-326) 11,932
(partially covered by #4 above, but 11,932 not covered)
Water set aside for recreational purposes on Forest Service lands surrounding Flaming Gorge
500
total
142,322

With these filings, there are applications for 154,985 acre feet more water than is
available under Utah’s share of the Colorado River water.
7) Impact of global warming
A critical question that needs to be more clearly presented in the EIS is the effect of global warming. This is a
complex question and has been presented in the BOR’s study SECURE Water Act Section 9503(c) – Reclamation
Climate Change and Water 2011. This report suggests in the near future runoff at Lees Ferry will decrease 3.1%
and 8.5% by 2050.
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There have been negotiations regarding dealing with water short falls on the Colorado River, but it does not
appear that the Lower Basin has offered to share shortages with the Upper Basin.
If there is a longterm reduction in the flow of the Colorado River, the Upper Basin will still be required to allow
75,000,000 af to flow past Lee’s Ferry on each 10 year period in addition to the Upper Basin’s obligation to
Mexico.
At present, Utah and the other Upper Basin states have not produced a plan to share this potential shortage.
With a 3.1% decline in the flow of the Colorado occurring in perhaps 2030 to 2040, Utah’s available water will
drop to 376,541 acre feet. The 8.5% decline predicted by the BOR by 2050 will lead to only 188,378 acre feet
being available.
Other publications which appear to be scientifically sound suggest greater declines:
20% by 2050 - The twenty‐ first century Colorado River hot drought and implications for the future, Water
Resources Research, Volume 53, Issue 3 Bradley Udall & Jonathan Overpeck
3.2 million acre feet reduction by 2060 - Colorado River Basin Water Supply and Demand Study Executive
Summary, BOR, December 2012
9.3% decline per degree of warming (celsius) - Colorado River flow dwindles as warming-driven loss of reflective
snow energizes evaporation Science 13 Mar 2020, Vol. 367, Issue 6483, pp. 1252-1255 P. C. D. Milly, K. A.
Dunne.
Regardless, there needs to be an acceptance that due to global warming, flow on the Colorado River will decline.
At present, Utah has not produced a plan to deal with this potential shortage. The Draft EIS has been silent on
this issue.
Conclusions
The Ute and Navajo Tribes have significant water rights on the Colorado River. Both tribes have been reasonable
and just in their approach to water rights on the Colorado River. In the case of the Utes, they made a remarkably
generous compromise in 1965 allowing construction of the Bonneville Unit of the Central Utah Project. Once
these indan water rights are protected, there remains approximately 200,000 acre feet of available water on the
river at present.
If global warming continues, as noted above a 3.1% decline in Colorado flows leads to a reduction in Utah share
of the Colorado to 376,541 acre feet. This means that Utah has only enough water is at present to protect the
indian water rights and provide water for the Lake Powell Pipeline. All other Utah applications would be cancelled
in some manner.
These choices need to be clearly spelled out for the people of the state of Utah.
Fred Reimherr
Conservation Chair, Stonefly Society Chapter Trout Unlimite
CC:

Drew Peternell Drew.Peternell@tu.org
Eric Balken, Glen Canyon Institute, eric@glencanyon.org
Jane Whalen, Board Member, Conserve Southwestern Utah, janewhalen@earthlink.net
Jordan Nielson, Trout Unlimited, Jordan.Nielson@tu.org
Justin Grover, President Stonefly Society Chapter Trout Unlimited, jg513jg@gmail.com
Lisa Rutherford & Paul Van Dam, 173 Painted Hills Drive, Ivins, Utah 84738
Matt Rice, mrice@americanrivers.org
Mark Holden, Utah Reclamation, Mitigation, and Conservation Commission urmcc@usbr.gov
Navajo Department of Water Resources, www.nndwr.navajo-nsn.gov
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Paul Burnett, Trout Unlimited, Paul.Burnett@tu.org
Sarah Stock, Living Rivers, PO Box 466, Moab, Utah 84532
Scott Antonetti, Utah Council Trout Unimited, speytyer@aol.com
Scott Yates, Trout Unlimited, Scott.Yates@tu.org
Ute Indian Tribe, PO Box 190, Fort Duchesne, Utah 84026
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From:
Sent:
To:
Subject:

Geoff Smith <gdssmith57@yahoo.com>
Tuesday, September 8, 2020 6:05 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9553-2

9553-3 Colorado River Compact(s)

9553-4 Alternatives
This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I live in Washington County and have problems with the proposed Lake Powell Pipeline. The
Bureau has stated that Washington County needs a water source outside of the Virgin River
because of the high likelihood that the Virgin will have reduced flow in the future, but the
Colorado is suffering the same environmental challenges. Many scientists and modelers suggest
the Colorado will not be a reliable source, and the ~$2 billion cost of this (and environmental
costs from construction) is just too high given the unknowns. I've lived here for years now and
have found ways to reduce my water usage, but Washington County residents as a whole waste a
lot of water. Reduction should happen before these big, expensive, and potentially unhelpful
projects. Ecologically, there are quagga mussels in Lake Powell that would likely infest our
Virgin watershed. Legally, the other state in the Colorado River Compact would need to approve
this project. Most of all, the Draft Environmental Impact Statement appears to inflate the future
water needs of Washington County. Technology is improving such that water conservation can
work, even with an increasing population. There are so many cheaper alternatives. This project
should not move forward.
Respectfully,
Geoff Smith
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From:
Sent:
To:
Subject:

ALLISON GEHLING <GEHLING33@msn.com>
Tuesday, September 8, 2020 11:54 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9554-2 Socioeconomics

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
Thank you for the opportunity to comment on the Lake Powell Pipeline (LPP) Draft
Environmental Impact Statement (DEIS). I am doing so because, in my opinion, the Bureau of
Reclamation (BOR) did not evaluate reasonable alternatives, did not adequately address public
concerns raised in scoping, and did not include an objective and complete analysis of the
environmental and economic impacts the project will have on the residents of Washington
County and the state of Utah. Critical data was misinterpreted and some relevant information is
omitted. The DEIS needs to be corrected and revised with accurate and unbiased information.
In regards to conservation:






The BOR writes, “The DEIS has been prepared in response to the Proposed [Lake Powell
Pipeline] Project and does not attempt to compel Washington County residents to
modify, change, or curtail their current culture, lifestyle or social expectations.” (DEIS
page 15). Why not? Many conservation options have proven successful in cities
including Las Vegas, Phoenix and Tucson and should be implemented in Washington
County before embarking on an expensive, environmentally damaging, and unreliable
pipeline project.
The BOR does not reconcile their assumptions about Washington County’s future water
demand per capita to other areas in the southwestern United States where less water is
used. Many southwest communities have proven that increasing population does not
necessarily require increasing water demand, so the BOR should not assume that simple
growth demands more water. For example, Colorado River water diversions by Nevada,
Arizona, and California have been declining, even as populations are increasing. Even in
St. George, increased population has used less water per capita over the past five years
without any austere water conservation efforts.
The BOR’s calculations appear to be contrived to show that conservation is not
economically feasible; that any “conservation-only” alternative is too expensive. How
can conservation alternatives cost more than the projected $1.89 – 2.0 billion cost to
build the LPP? Not included in that estimate are other associated costs such as interest
payments on the debt and quagga mussel mitigation efforts, among others.
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The BOR unreasonably asserts that meeting a demand of 176 GPCD, as proposed in the
Local Waters Alternative that relies only on the Virgin River watershed would require
extensive xeriscaping, including converting existing homes, and 100% conversion of
agricultural water use to M&I use, which is not the case.
The BOR praises Washington County for reducing GPCD by 30 percent since 2000, but
then asserts it will take until 2045 to achieve only modest further reductions (to 240
GPCD) and projects no improvement thereafter.
BOR bases its purpose and need for the LPP on unsupported assumptions, including:
An unsubstantiated “system loss” of 15.4%. WCWCD claims many millions of
dollars were spent to reduce system losses, begging the question of why they
still forecast a 15.4% loss.
o An arbitrary 15-year “reserve buffer” requirement that calculated water demand
for 2060 based on a population in 2075. Use of the 15.4% “system loss” and the
15-year “reserve buffer” appear to be contrivances to justify the LPP.
The BOR does not fairly consider future technology that can save water or yield more
water from existing sources —for example, new alternatives to reverse osmosis—which
might extend our available local water.
Just because BOR, as the permitting agency, or the Washington County Water
Conservation District (WCWCD), as a water wholesaler, cannot require strict water
conservation practices, doesn’t mean that water conservation cannot be implemented
by retail water providers to dramatically reduce demand.

9554-4 Alternatives
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In summary, I am suggesting that:











The BOR evaluate rational alternatives to the proposed pipeline that would avoid or
minimize adverse effects. It is not reasonable to reject water conservation alternatives
because they do not provide a “second source” of water.
The DEIS did not identify all potentially available sources, so the BOR should quantify
the total available water supply and include realistic increases in yield from sources
other than WCWCD’s supply (i.e., cities, irrigation companies, etc.).
The BOR use credible assumptions—not 100 percent—for agricultural water
conversions.
The BOR must consider a water conservation alternative such as the Local Waters
Alternative that would rely on local sources of water and could provide a predictable,
stable, less expensive, and incrementally implemented method for satisfying water
needs.
The DEIS does not adequately characterize future water use. The BOR should project
future per capita demand that is similar to the current reality in, and achievements by,
other states, metropolitan areas, and water districts in the southwest U.S.
The BOR must provide a complete and transparent estimate of ALL the costs associated
with the LPP, including interest payments on the debt, mitigation costs for
environmental damage, and others.

9554-3 Water Resources
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I believe that clear and consistent public information about ways to conserve water by
residents, businesses and municipalities will go a long way to manage Washington
County’s water needs. This, coupled with a well-thought-out water rate structure is
preferable to an unreliable, environmentally damaging, and financially untenable water
pipeline.
Sincerely,
Allison Gehling
gehling33@msn.com
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From:
Sent:
To:
Subject:

George Gehling <ggehling@outlook.com>
Tuesday, September 8, 2020 1:59 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I appreciate the opportunity to comment on the Lake Powell Pipeline Draft Environmental
Impact Statement. I am doing so because, in my opinion, the Lake Powell Pipeline (LPP) Draft
Environmental Impact Statement (DEIS) is inadequate and flawed. The Bureau of
Reclamation (BOR) did not evaluate reasonable alternatives, did not adequately address public
concerns raised in scoping, and did not include an objective analysis of the environmental and
economic impacts the project will have on the residents of Washington County and the state of
Utah. It appears that critical data was misinterpreted and some information is completely
omitted. The DEIS needs to be corrected and revised with accurate and unbiased information.
Regarding the “need” for a second source of water:










The BOR asserts Washington County’s water supplies are not secure, even though we
have dozens of wells, surface diversions, water retailers, and surface and underground
reservoirs within the 2,800 square miles of the Virgin River watershed.
The BOR arbitrarily asserts that a “second source” of water, beyond an entire Virgin
River watershed, is necessary for water security, and thus, conservation alternatives are
not even considered.
The BOR justifies the need for a second source based on forecasts of reduced flows in
the Virgin River, ignoring similar reductions to the Colorado River. Indeed, the overallocated Colorado River water users already face shortages due to flows that are
declining and are expected to continue to decline.
The BOR analyzes impacts of LPP on Lake Powell, but never analyzes whether Lake
Powell can reliably provide water for the LPP. In time, the project will almost certainly
be limited to low or no yield at all due to its reliance on the Colorado River as Lake
Powell’s water source.
Because the Colorado River flows are declining, the cost of seeking a second source in
Lake Powell—$1.8-2.0 billion—is an unreasonable financial burden for an unreliable
water source.
In summary,
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The LPP will not meet the stated purpose and need, and its reliability is not addressed.
The water supply analysis overestimates the reliability of the project being able to
provide water for the pipeline. The BOR must show that the LPP as a “second source” of
water is reliable; that water will be available in Lake Powell and that the LPP can be a
permanent water supply.
The DEIS did not identify all potentially available sources, so BOR must quantify the total
available water supply and include reasonable increases in yield from sources other than
WCWCD’s supply (i.e., cities, irrigation companies, etc.).
The BOR’s analysis of the security of the water supply for the LPP doesn’t meet the test
for scientific integrity and accuracy of information required by NEPA.
The BOR must provide a fair and accurate projection to determine how much
population growth could be supported by these additional supplies as demand is
reduced to levels seen in other, similarly semi-arid, places.
The BOR must provide examples of other communities with reasonable GPCD demand
and which have similarly large watersheds and that have a “second source” of water
before asserting that Washington County must have such a second source.
I am asking that the BOR corrects and revises the LPP DEIS to address the above
concerns and to identify all potentially available water sources, as well robust and
reasonable conservation measures.

Sincerely,
George Gehling
ggehling@outlook.com

9555-1
Continued
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From:
Sent:
To:
Subject:

George Gehling <ggehling@outlook.com>
Tuesday, September 8, 2020 12:13 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I appreciate the opportunity to comment on the Lake Powell Pipeline Draft Environmental
Impact Statement. I am doing so because, in my opinion, the Lake Powell Pipeline (LPP) Draft
Environmental Impact Statement (DEIS) is inadequate and flawed. The Bureau of
Reclamation (BOR) did not evaluate reasonable alternatives, did not adequately address public
concerns raised in scoping, and did not include an objective analysis of the environmental and
economic impacts the project will have on the residents of Washington County and the state of
Utah. It appears that critical data was misinterpreted and some information was omitted. The
DEIS needs to be corrected and revised with accurate and unbiased information.
Regarding the “need” for a second source of water:










The BOR asserts Washington County’s water supplies are not secure, even though we
have dozens of wells, surface diversions, water retailers, and surface and underground
reservoirs within the 2,800 square miles of the Virgin River watershed.
The BOR arbitrarily asserts that a “second source” of water, beyond an entire Virgin
River watershed, is necessary for water security, and thus, conservation alternatives are
not even considered.
The BOR justifies the need for a second source based on forecasts of reduced flows in
the Virgin River, ignoring similar reductions to the Colorado River. Indeed, the overallocated Colorado River water users already face shortages due to flows that are
declining and are expected to continue to decline.
The BOR analyzes impacts of LPP on Lake Powell, but never analyzes whether Lake
Powell can reliably provide water for the LPP. In time, the project will almost certainly
be limited to low or no yield at all due to its reliance on the Colorado River as Lake
Powell’s water source.
Because the Colorado River flows are declining, the cost of seeking a second source in
Lake Powell—$1.8-2.0 billion—is an unreasonable financial burden for an unreliable
water source.

In summary,
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The LPP will not meet the stated purpose and need for a second water source, and its
reliability is not addressed. The water supply analysis overestimates the reliability of the
project being able to provide water for the pipeline. The BOR must show that the LPP as
a “second source” of water is reliable; that water will be available in Lake Powell and
that the LPP can be a permanent water supply.
The BOR’s analysis of the security of the water supply for the LPP doesn’t meet the test
for scientific integrity and accuracy of information required by NEPA.
The DEIS did not identify all potentially available sources, so BOR must quantify the total
available water supply and include reasonable increases in yield from sources other than
WCWCD’s supply (i.e., cities, irrigation companies, etc.).
The BOR must provide a fair and accurate projection to determine how much additional
population could be supported by these additional supplies as demand is reduced to
levels seen in other, similarly semi-arid, places.

The BOR must provide examples of other communities with reasonable GPCD demand and
which have similarly large watersheds and that have a “second source” of water before
asserting that Washington County must have such a second source.
I am asking that the BOR corrects and revises the LPP DEIS to address the above concerns and
to identify all potentially available water sources, as well robust and reasonable conservation
measures.
Thank you.
George Gehling
ggehling@outlook.com
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Gloria Wells <Gloria.Wells@clarkcountynv.gov>
Tuesday, September 8, 2020 4:49 PM
LPP, BOR-sha-PRO
Gloria Wells
[EXTERNAL] Lake Powell Pipeline Comments
Lake Powell Pipeline Project.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

The attached information is being emailed on behalf of Clark County Commissioner Tick
Segerblom.
Thank you.

Gloria Wells
Executive Assistant to
Commissioner Tick Segerblom
500 S Grand Central Pkwy, 6th floor
Las Vegas, NV 89155
gloria.wells@clarkcountynv.gov
Office: (702) 455.3503
New business hours for this office:
Monday through Thursday from 7:00 a.m. – 5:00 p.m.
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9557-1 Colorado River Compact(s)

TICK SEGERBLOM
Commissioner

9557-2 Water Supply
CLARK COUNTY GOVERNMENT CENTER
500 S GRAND CENTRAL PKY
BOX 551601
LAS VEGAS NV 89155-1601
(702) 455-3500

FAX: (702) 383-6041

September 8, 2020

Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
To whom it may concern:
As a third generation Nevadan and a County Commissioner representing over 300,000 Clark
County citizens, I strongly oppose the Lake Powell Pipeline. Washington County needs to
conserve and utilize the water it already has instead of wasting precious water which is vital to
the economies of Southern Nevada, Arizona and California - and to Mexico.
The reality is with climate change upon us, what once seemed like a plentiful supply of water is
now known to be insufficient to meet the basic needs of the lower basin states. Clark County is
focusing on water conservation and Washington County needs to do the same!
Deficiencies with the DEIS and other matters of concern:
NO CONSENT: The Colorado River Compact requires Congress and Upper and Lower Basin
States to approve of inter-basin transfers. This project cannot move forward without the consent
of Nevada, other Colorado River Compact States, and the Congress. Considering the
controversial nature of the project and the inherent limitations posed by existing rights, water
availability, drought and climate change, it is likely the project will never get the consent it
needs. Therefore, LPP should be abandoned or halted until it receives the requisite approval in
order to avoid litigation.
NO WATER AVAILABLE: The Colorado River has lost more than 3 million-acre feet since
1906. By the end of this century it is likely to lose another 3 million-acre feet. The current deficit
between paper water rights and wet water is more than 1.2 million-acre feet annually. The DEIS
failed to analyze what water is actually available. With the high expectation of continued water
level decline and increased water demand, it is paramount that future analysis includes a
thorough examination of the Colorado River Basin's projected flows for the coming decades.
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The assumption in the DEIS that demand for Colorado River water will remain flat for the next
40 years is preposterous. Without making a realistic determination of the expected availability in
the river, how can Colorado River communities trust that LPP is a feasible project?
NO MEANINGFUL ANALYSIS ON LAKE MEAD: The DEIS ignored the coordinated
management between Lake Powell and Lake Mead via the 2007 Interim Guidelines and the 2019
Drought Contingency Plan. It also failed to include the effects ofLPP on Lake Mead's water
quality by not investigating the effect ofLPP on Lake Mead's levels of total dissolved solids and
toxic algae.

9557-2
Continued

9557-3 Water Resources
9557-3

NO CONSERVATION ALTERNATIVE: The Southern Nevada Water Authority has reduced
its use of the Colorado River by more than 25 percent during the last two decades while
simultaneously doubling its service population. St. George - the primary beneficiary of this
project-is among the worst water wasters in the country. Residents in Washington County
consume more than double the gallons of water on an average day compared- per capita- to
Las Vegas, Denver, Albuquerque and Phoenix.

The DEIS failed to include a conservation alternative for the project when in reality that is St.
George's best, cheapest option. Any future analysis must include a conservation alternative.
Thank you.

ick Segerblom
-,~ark County Commissioner

9557-4 Climate Change - General

9557-5 Alternatives

These dangerous omissions could have major impacts on municipal water suppliers, recreation,
wildlife, and other uses in the Lower Basin. Any future analysis must consider LPP's inevitable
impacts on Lake Mead. Not doing so is an inherent violation of the National Environmental
Policy Act.
NO MEANINGFUL CLIMATE CHANGE ANALYSIS: Considering the aforementioned
decline in Colorado River flows since the turn of the 20th Century and the overwhelming
evidence of climate change driving those decreases, the Bureau underestimated and largely
ignored any thoughtful consideration of how warming temperatures, reduced precipitation, early
snowmelt runoff, decreased soil moisture and other factors will impact the ability of LPP to
provide the amount of water Washington County wants to appropriate from the river. Any future
analysis must make a meaningful attempt to incorporate how climate change will affect water
availability for LPP.

9557-2 cont'd Water Supply
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From:
Sent:
To:
Subject:

Jeannine Bruckner <golferjab@gmail.com>
Tuesday, September 8, 2020 5:04 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I oppose the building of The Lake Powell Pipeline. If you haven't noticed, the water is
dropping instead of rising. The high water mark was in the 80's when the spillways
were opened at Lake Powell and Lake Mead. It has not been that high in years. I
thought the reason for the Washington Water Conservancy District is to "Conserve"
water but it appears they want to build baby build. It does not seem cost effective to
spend all the billions of dollars to build a pipeline that in most respects will not have any
water to deliver. Conservation in water usage along with controlled growth is what is
needed.
If the city and county allow for out of control growth, then maybe the city, county and
builders should pay for the pipeline and leave the taxpayers out of it. Below are a few
other reasons that the pipeline should not be undertaken especially with all the money
already spent on the project. It should be put to rest once and for all and conservation
efforts should be enacted.
BOR introduced an arbitrary new “requirement” that Washington County must have a
“second source” of water and made this a critical “purpose and need” for the
LPP. Water conservation alternatives were summarily rejected based on this
assertion.
BOR arbitrarily dropped consideration of a viable, reasonable water conservation
alternative.
BOR artificially inflated Washington County’s need for water.
Under state law, all Utahan's would be responsible for $2 billion or more of public debt
if the LPP is constructed.
The LPP water right violates the 1922 Colorado River Compact.

9558-1

9558-2
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9558-4 Aquatic Invasive Species
Utah has already allocated water rights to more than 100% of the physical water within
its Colorado River watershed, meaning senior (older) rights will likely prevent use of the
LPP water right during current and future droughts.
The quagga mussel infestation in Lake Powell would threaten the LPP and our local
reservoirs, municipal infrastructure, businesses, and homes, and reduce our water
quality.
The LPP will inflict tremendous environmental damage. Federal lands are owned by all
Americans and the BOR should look beyond economics to protect public lands for future
generations.
I appreciate your consideration and I urge you to not build the Lake Powell Pipeline.
Thank You,
Jeannine Bruckner

9558-4
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From: Kate @ comcast <gratefulkate@comcast.net>
Sent: Tuesday, September 8, 2020 11:28 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Bureau of Reclamation, yesterday, I a 30 year resident of Colorado, attempted to cool off in the
Continental Reservoir in the Rio Grande National Forest from the record breaking, extreme heat that
broke all state recorded temperatures for Labor Day weekend. At the same time the fifth major
Colorado forest fire of 2020, Cameron Mountain in Northern Colorado, had already burned 57,000 new
acres that day. The reservoir was discusting, I sunk to my knees in silt. On the way home we
encountered the most extreme weather change ever recored in Colorado including heavy snow with
temperatures tonight predicted as low 29 degrees F. This is climate chaos.
The Environmental Impact statement for The Lake Powell Pipeline arbitrarily dropped consideration of
a viable, reasonable water conservation alternative. Bureau of Reclamation's calculations appear to be
contrived to show that conservation is not economically feasible. The county’s excessive water use—
302 gallons per capita per day (GPCD)—is more than twice that of Phoenix and nearly three times that
of Tucson. The Bureau of Reclamation failed to honestly explore reasonable alternatives including
water conservation, which were requested by many people, and which if implemented would cancel
the need for the Lake Powell Pipeline altogether. Similar water conservation practices have been very
successful in other western cities, such as the Southern Nevada Water Authority.
i lived in Santa Barbara, California in the 1990s, It is there durning a fire that ripped through the city
that I first learn how to conserve water. Simple, common sense, reasonable habits for the city, region,
self successfully reduced the amount of water used per person. I am so grateful for this responsible
understanding of our limited, non renewable resource of fresh water. It is not a burden, it is a small
contribution to my community, my world, and all future generations. And you know what, it makes me
feel really good, conscious, aware, concerned.
I expect HONEST evaluation of alternatives to the pipeline to be essential data in an Environmental
Impact Statement, from the Bureau of Reclamation, and from the communities of Washington County.
This is responsibility.
Sincerely,
Kate Warner
1429 Columbine Road
Colorado Springs, Colorado 80907
719 360 0987
gratefulkate@comcast.net
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Gregg Debie <gregg@mmwclaw.com>
Tuesday, September 8, 2020 6:17 PM
LPP, BOR-sha-PRO
Alice Walker; Ona Segundo, Chairwoman; Bulletts, Daniel; Bonnie
Ray
[EXTERNAL] Kaibab Tribe's comments on DEIS for LPP
20200908 - Kaibab Tribe's public comments on DEIS and draft
RMPA.pdf; Attachments 1-3 to Kaibab Tribes DEIS comments.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Mr. Baxter:
On behalf of the Kaibab Band of Paiute Indians, please accept the attached comments (and
attachments) on the DEIS for the Lake Powell Pipeline project and proposed amendment to the BLM’s
resource management plan.
Sincerely,
Gregg De Bie
Associate Attorney
Meyer, Walker, Condon & Walker, P.C.
1007 Pearl Street, Suite 220
Boulder, Colorado 80302
Ph. 303.442.2021 ext. 105
Fx. 303.444.3490
PERSONAL AND CONFIDENTIAL: This message originates from the law firm of Meyer, Walker, Condon &
Walker, P.C. This message and any file(s) or attachment(s) transmitted with it are confidential, intended
only for the named recipient, and may contain information that is a trade secret, proprietary, protected
by the attorney work product doctrine, subject to the attorney-client privilege, or is otherwise protected
against unauthorized use or disclosure. This message and any file(s) or attachment(s) transmitted with
it are transmitted based on a reasonable expectation of privacy consistent with ABA Formal Opinion No.
99-413. Any disclosure, distribution, copying, or use of this information by anyone other than the
intended recipient, regardless of address or routing, is strictly prohibited. If you receive this message in
error, please let us know as soon as possible by replying to the message, and delete the original
message.
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ELIZABETH MEYER
ALICE E. WALKER
M. CATHERINE CONDON
JENNIFER H. WALKER
_______________
GREGG DE BIE
SAMUEL R. MILLER

September 8, 2020
Rick Baxter, Project Manager
Bureau of Reclamation
302 East Lakeview Parkway
Provo, Utah 84606
lpp@usbr.gov
Re:

Public Comments of the Kaibab Band of Paiute Indians on the Draft Environmental Impact
Statement for the Lake Powell Pipeline and Draft Resource Management Plan Amendment

Dear Mr. Baxter:
Pursuant to the Notice of Availability of the Lake Powell Pipeline Project DEIS/Draft RMPA, 85
Fed. Reg. 34,748 (June 8, 2020), the Kaibab Band of Paiute Indians (“Kaibab Tribe”), through its
undersigned attorneys, timely submits the attached public comments on both the draft environmental
impact statement (“DEIS”) prepared by the Bureau of Reclamation (“BOR”) for the Lake Powell Pipeline
project and the resource management plan amendment (“RMPA”) proposed by the Bureau of Land
Management (“BLM”) to accommodate that project. 1
As the attached public comments make clear, the Kaibab Tribe believes much of the analyses and
conclusions contained in the DEIS are inadequate and fatally flawed. For the reasons contained in the
comments, the Kaibab Tribe opposes the BOR’s preferred alternative in the DEIS. The Kaibab Tribe also
opposes the BLM’s proposed RMPA to allow both the Lake Powell Pipeline and future development
within the Kanab Creek Area of Critical Environmental Concern (“ACEC”). Thank you for considering
the Kaibab Tribe’s comments.
Sincerely:
/s/ Gregg DeBie
Meyer, Walker, Condon & Walker, P.C.
cc:

Kaibab Tribal Council
Daniel Bulletts

1

Because the DEIS covers both the Lake Powell Pipeline and the BLM’s RMPA, these comments often
overlap with the Kaibab Tribe’s previous public comments on the BLM’s proposed changes to the Kanab
Creek ACEC submitted on August 7, 2020. For convenience, the two left columns preceding any “new”
comments that were not submitted on August 7 are highlighted in yellow. Any comments submitted on
August 7 that remain here are not highlighted.
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9560
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THE KAIBAB TRIBE’S PUBLIC COMMENTS CONCERNING THE DRAFT EIS FOR THE LAKE POWELL 9560-2 Purpose and Need
PIPELINE PROJECT AND DRAFT RESOURCE MANAGEMENT PLAN AMENDMENT
DEIS CHAPTER PAGE #
COMMENT
9560-1
Per 40 CFR § 1501.6, the Kaibab Tribe is a cooperating agency with the BOR because
of its 9560-3 Other
Executive
1
expertise on cultural and ethnographic resources both on and off the Kaibab Indian Reservation
Summary
(“KIR”). The Kaibab Tribe is also a cooperating agency with the BLM for the RMPA.
9560-2
2
The reference to “Tribal Cultural Properties” should be “Traditional Cultural Properties.”
IES-2I
11
This section must also summarize the purpose and need for the RMPA and proposed changes to the
ES-3
3-4
Kanab Creek ACEC.
The federal agencies simply adopted the Project Proponent’s stated purpose and need for additional
water without critical analysis, without considering the agencies’ own desired outcomes or
9560-3
ES-3
3-4
objectives, and without considering the public interest. See 43 CFR § 46.420. Nor did the agencies
consider their trust responsibilities to Indian tribes. The purpose and need description is fatally
flawed.
If the terrain within the Kanab Creek ACEC prevents development within portions of Corridor 113116, then as acknowledged in chapter 2.2.3 of the DEIS, this section of Corridor 113-116 is by
definition a “pinch point.” See BLM et al., Energy Policy Act of 2005 Section 368 Energy
Corridor Review, Regions 2 and 3 § 1.1 at 1 & n.3 (Aug. 2019) (“The term ‘pinch points’ refers to
ES-4.1
4
corridor segments with a considerably reduced capacity for new project infrastructure compared to
the rest of the corridor. Examples include reduced corridor width due to challenging terrain or
jurisdictional land ownership patterns.”). As such, the BLM must coordinate its efforts on the EIS
with its ongoing review of Section 368 Energy Corridors. The DEIS is silent on that review,
however, and there is no evidence of any coordination between these concurrent proceedings.
There is no “conflicting management direction” between the AZ Strip Field Office Approved RMP
and Corridor 113-116. Although the BLM classified the Kanab Creek ACEC as an “avoidance”
area in 2008 and subsequently designated a Section 368 Energy Corridor through the same area in
ES-4.1
4
2009, the RMP simply states that new rights-of-way “will be discouraged within avoidance areas”
like the Kanab Creek ACEC, “and allowed in such areas only when no reasonable alternative exists
and impacts to these sensitive resources can be mitigated.” AZ Strip Field Office Approved RMP
at 2-71 (Feb. 2008). This plainly means that “avoidance” is not required in the absence of a
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reasonable alternative, such as the Highway Alternative, and that “avoidance” is far from a
prohibition on all new projects within Corridor 113-116.
Further, a management conflict only exists if the BLM interprets the designation of Corridor 113116 as an automatic approval of all new development proposals, but this is not the case. The EIS
for Corridor 113-116 emphasized that “Section 368 does not require that the Agencies consider or
approve specific projects, applications for rights-of-way . . . , or other permits within designated
energy corridors. Importantly, Section 368 does not direct, license, or otherwise permit any on-theground activity of any sort. If an applicant is interested in obtaining an authorization to site a
project within any corridor designated under Section 368, the applicant would have to apply for a
[right-of-way] authorization, and the Agencies would consider each application by applying
appropriate project-specific reviews under requirements of laws and related regulations including,
but not limited to, the National Environmental Policy Act . . . , the Clean Water Act, the Clean Air
Act, Section 7 of the Endangered Species Act . . . , and Section 106 of the National Historic
Preservation Act.” PEIS, Designation of Energy Corridors on Federal Lands within the 11 Western
States (DOE/EIS-0386) at 1-2 to -3 (Nov. 2008) (emphasis in original); accord Approved
RMPA/ROD for Designation of Energy Corridors on BLM-Administered Lands in the 11 Western
States at 3-4 (Jan. 2009) (“Designation of Section 368 corridors and amendment of affected RMPs
[did] not authorize any projects, mandate that future projects be confined to the corridors, or
preclude BLM from denying a project in a designated corridor or requesting design revisions to
meet unanticipated siting issues there. Future [right-of-way] proposals will need to comply with
other applicable laws, regulations, and policies.”).
It is therefore easy to reconcile the purported “conflicts” in the RMP without resorting to the drastic
measure of removing key protections within the Kanab Creek ACEC that will allow the Proposed
Project and encourage future development. The only real conflict here is between the BLM’s
proposed changes to the Kanab Creek ACEC and FLPMA’s mandate to prioritize the protection of
ACECs when amending RMPs. See 43 U.S.C. § 1712(c)(3). Indeed, during its ongoing review of
Section 368 energy corridors, the BLM had no trouble reconciling the “competing” objectives
related to ACECs and energy corridors: “Where there are competing management objectives for
the same Federal lands (e.g., a corridor intersects with an area designated as ‘avoidance’ in the land
use plan), the agency staff should balance the need for responsible corridor development with the
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objective of minimizing adverse environmental impacts.” BLM et al., Energy Policy Act of 2005
Section 368 Energy Corridor Review, Regions 2 and 3 § 3.3 at 32 (Aug. 2019).
9560-4

9560-5 Other

Simply put, although the current management directives require the BLM to give extra scrutiny to
development proposals within the Kanab Creek ACEC and to deny a proposal if a reasonable
alternative exists, here the BLM refuses to comply with these directives. As the Kaibab Tribe 9560-6 Native American Concerns
recommended during scoping on the RMPA, the EIS must consider a separate reasonable
alternative where the BLM opts to interpret its existing management directions in a harmonious
manner, and thus denies a right-of-way for the Proposed Project through the Kanab Creek ACEC
9560-7 Native American Concerns
both because the Highway Alternative constitutes a reasonable alternative and such a large
infrastructure project is not appropriate in this sensitive area. This does not mean that no
development can ever occur within Corridor 113-116; it means, rather, that the Proposed Project
should not occur in this portion of the corridor. Moreover, the Kaibab Tribe’s suggested alternative
would meet the purpose and need of both the Project Proponent and the federal agencies.

ES-5
1111

I5

•

1.2

•

1.2.3
1111

I9

•

9-11

1.3

8-9

Last, the Proposed Project would be located partly outside Corridor 113-116 as it cuts through the
Kanab Creek ACEC, where the management directives for the energy corridor do not apply. The
9560-5
only conflict, then, is between the BLM’s ACEC designation (and related VRM Class
II
classification) and the Project Proponent’s proposed action within the ACEC (and outside Corridor
113-116). The proposal to stray from Corridor 113-116 within the ACEC also conflicts with the
classification of the ACEC lands as within the Outback Management Unit, see AZ Strip Field
Office Approved RMP Map 2.1 at 2-2 (Feb. 2008), yet the DEIS is silent on this fact.
To assist the public, the Executive Summary should include a table summarizing the9560-6
results of the
analyses below for the affected environment and environmental consequences (i.e., major/minor,
long-term/short-term, etc.).
9560-7
The federal agencies simply adopted the Project Proponent’s stated purpose and need for additional
water without critical analysis, without considering the agencies’ own desired outcomes or
objectives, and without considering the public interest, as is required. See 43 CFR § 46.420. Nor
did the agencies consider their trust responsibilities to Indian tribes.
The EIS must address the BOR’s and other federal agencies’ own goals or objectives, such as
furthering the public interest and trust responsibilities to Indian tribes.
The EIS must mention each agency’s desired outcome and need to consider the public interest. See
43 CFR § 46.420(a). The EIS must also mention that all federal agencies have solemn trust
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responsibilities to Indian tribes that must form the backdrop to its decisions. Indeed, the agencies
are considering whether to approve a massive water delivery pipeline on lands adjacent to the KIR
9560-8 Alternatives
that the Tribe considers sacred and culturally important. All the federal agencies must
consider the
9560-8
interplay between their solemn trust obligations and the Proposed Project.
The statement that the Tribe could impose conditions on its consent to a BIA right-of-way and that
Alternatives
the UBWR would be required to pay compensation to the Tribe is misleading and inaccurate. 9560-9
The
parties would negotiate over any such conditions, as set forth in 25 CFR Part 169, including the
type and amount of compensation. Nor are conditions and compensation unusual or much different
than what occurs with any other right-of-way on private or government land, and it should not be
highlighted as such. If this discussion remains, then the EIS must also mention that the Tribe
formally resolved to support the Highway Alternative across the KIR and that the Project
Proponent steadfastly refuses to meaningfully negotiate for any right-of-way across the KIR.
In addition, the BLM must comply with FLPMA’s mandate to prioritize the protection
of ACECs
9560-9
when amending an RMP. See 43 U.S.C. § 1712(c)(3). The BLM must also comply with BLM
Manual § 1613 – Areas of Critical Environmental Concern (Sept. 29, 1988). Last, the BLM must
coordinate its decision-making with the ongoing review of Section 368 Energy Corridors.
Again, there is no “conflicting management direction” between the RMP and Corridor 113-116.
Although the BLM classified the Kanab Creek ACEC as an “avoidance” area in 2008 and
subsequently designated a Section 368 Energy Corridor through the same area in 2009, the RMP
simply states that new rights-of-way “will be discouraged within avoidance areas” like the Kanab
Creek ACEC, “and allowed in such areas only when no reasonable alternative exists and impacts to
these sensitive resources can be mitigated.” AZ Strip Field Office Approved RMP at 2-71 (Feb.
2008). This plainly means that “avoidance” is not required in the absence of a reasonable
alternative, and that “avoidance” is far from a prohibition on all new projects within Corridor 113116.
Further, a management conflict only exists if the BLM interprets the designation of Corridor 113116 as an automatic approval of all new development proposals, but this is not the case. The EIS
for Corridor 113-116 emphasized that “Section 368 does not require that the Agencies consider or
approve specific projects, applications for rights-of-way . . . , or other permits within designated
energy corridors. Importantly, Section 368 does not direct, license, or otherwise permit any on-theground activity of any sort. If an applicant is interested in obtaining an authorization to site a
project within any corridor designated under Section 368, the applicant would have to apply for a
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[right-of-way] authorization, and the Agencies would consider each application by applying
appropriate project-specific reviews under requirements of laws and related regulations including,
but not limited to, the National Environmental Policy Act . . . , the Clean Water Act, the Clean Air
Act, Section 7 of the Endangered Species Act . . . , and Section 106 of the National Historic
Preservation Act.” PEIS, Designation of Energy Corridors on Federal Lands within the 11 Western
States (DOE/EIS-0386) at 1-2 to -3 (Nov. 2008) (emphasis in original); accord Approved
RMPA/ROD for Designation of Energy Corridors on BLM-Administered Lands in the 11 Western
States at 3-4 (Jan. 2009) (“Designation of Section 368 corridors and amendment of affected RMPs
[did] not authorize any projects, mandate that future projects be confined to the corridors, or
preclude BLM from denying a project in a designated corridor or requesting design revisions to
meet unanticipated siting issues there. Future [right-of-way] proposals will need to comply with
other applicable laws, regulations, and policies.”).
It is therefore easy to reconcile the purported “conflicts” in the RMP without resorting to the drastic
measure of removing key protections within the Kanab Creek ACEC that will allow the Proposed
Project and encourage future development. The only real conflict here is between the BLM’s
proposed changes to the Kanab Creek ACEC and FLPMA’s mandate to prioritize the protection of
ACECs when amending RMPs. See 43 U.S.C. § 1712(c)(3). Indeed, during its ongoing review of
Section 368 energy corridors, the BLM had no trouble reconciling the “competing” objectives
related to ACECs and energy corridors: “Where there are competing management objectives for
the same Federal lands (e.g., a corridor intersects with an area designated as ‘avoidance’ in the land
use plan), the agency staff should balance the need for responsible corridor development with the
objective of minimizing adverse environmental impacts.” BLM et al., Energy Policy Act of 2005
Section 368 Energy Corridor Review, Regions 2 and 3 § 3.3 at 32 (Aug. 2019).
Simply put, although the current management directives require the BLM to give extra scrutiny to
development proposals within the Kanab Creek ACEC and to deny a proposal if a reasonable
alternative exists, here the BLM refuses to comply with these directives. As the Kaibab Tribe
recommended during scoping on the RMPA, the EIS must consider a separate reasonable
alternative where the BLM opts to interpret its existing management directions in a harmonious
manner, and thus denies a right-of-way for the Proposed Project through the Kanab Creek ACEC
both because the Highway Alternative constitutes a reasonable alternative and such a large
infrastructure project is not appropriate in this sensitive area. This does not mean that no
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development can ever occur within Corridor 113-116; it means, rather, that the Proposed Project
should not occur in this portion of the corridor. Moreover, the Kaibab Tribe’s suggested alternative
9560-10 Resource Management Plan (RMP)
would meet the purpose and need of both the Project Proponent and the federal agencies.
Last, the Proposed Project would be located partly outside Corridor 113-116 as it cuts through the
9560-11 Native American Concerns
Kanab Creek ACEC, where the management directives for the energy corridor do not apply. The
only conflict, then, is between the BLM’s ACEC designation (and related VRM Class II
classification) and the Project Proponent’s proposed action within the ACEC (and outside Corridor
9560-10
113-116). The proposal to stray from Corridor 113-116 within the ACEC also conflicts
with the
classification of the ACEC lands as within the Outback Management Unit, see AZ Strip Field
Office Approved RMP Map 2.1 at 2-2 (Feb. 2008), yet the DEIS is silent on this fact.
The statement that the BLM may decide to amend the RMP under either the No Action or Highway
Alternative is problematic for several reasons.
First, it directly conflicts with statements throughout the DEIS that no amendment to the RMP will
occur under those alternatives. It also conflicts with the Notice of Availability for the DEIS/Draft
RMPA. See 85 Fed. Reg. 34,748 (June 8, 2018) (“The Kanab Creek ACEC would not change
under the No Action or Highway alternatives.”).
1.3.2

10

Second, if the BLM amends the AZ Strip Field Office Approved RMP, this clear action cannot fall
under the umbrella of the No Action Alternative.
9560-11

2.1.2
1111

12-13
1111

Third, if the BLM may amend the RMP under either the No Action or Highway Alternative, then it
must consider RMPA sub-alternatives that prioritize the protection of the Kanab Creek ACEC. The
current sub-alternatives are all designed to satisfy the Project Proponent’s stated objectives and
goals and purpose and need, but the BLM is not limited by those objectives and goals if it decides
to amend the RMP under either the No Action or Highway Alternative.
Pursuant to 43 CFR § 46.420(a) and (b), the purpose must include the BOR’s and other federal
agencies’ own goals and objectives and must consider the public interest (not just Utah’s interest,
but the general public’s interest) and trust responsibilities to Indian tribes. This set of criteria is
limited to the Project Proponent’s goals and needs.
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Like the rest of the DEIS and appendices, the brief description here of the purported collaboration
and consultation with the Kaibab Tribe on the RMPA does not provide an accurate picture and
9560-13 Resource Management Plan (RMP)
ignores key facts.
First, it ignores that the Kaibab Tribe is a cooperating agency pursuant to a Memorandum of
Understanding (“MOU”) with the BLM.

2.2.1.1

18

Second, it ignores that, following scoping, the BLM developed the RMPA sub-alternatives entirely
without tribal involvement and consultation. This violated both the MOU and the Interagency
Operating Procedures (“IOPs”) for Section 368 Energy Corridors. The MOU requires the BLM to
share documents, analyses, comments, and other information during the EIS process and to
consider the Kaibab Tribe’s comments, analyses, and recommendations to the maximum extent
allowed by law, including during the scoping process, formulation of alternatives, and review of a
draft Baseline Socioeconomic Report. In addition, the IOPs—“mandatory” procedures for
proposed projects within Section 368 Energy Corridors—require the BLM to “continue
consultation throughout all phases of the project.”
But after scoping on the RMPA concluded in late 2018, the BLM effectively terminated the MOU
and the status of Kaibab Tribe as a cooperating agency by refusing to include the Tribe in the
RMPA. Indeed, despite repeated requests by the Kaibab Tribe, the BLM refused to share any of its
RMPA analysis with the Kaibab Tribe until after it appeared in FERC’s draft EIS for cooperating
agency review. Moreover, the RMPA analysis does not show that such “collaboration and
consultation” resulted in the BLM meaningfully considering the Kaibab Tribe’s concerns.
9560-13

2.2.3

19

For example, even though the Kaibab Tribe’s preferred RMPA alternative (i.e., interpreting the
RMP management directives in a harmonious manner and deleting or revising Corridor 113-116
through the ACEC because the Highway Alternative constitutes a reasonable alternative) appeared
in the final scoping report for the RMPA, the BLM, without ever consulting the Kaibab Tribe on
this issue, chose not to carry this sub-alternative forward for inclusion in the DEIS.
The statement that the RMPA sub-alternatives meet the reasonableness criteria listed in chapter
2.2.2 is inaccurate. All the RMPA sub-alternatives are overly broad and violate FLPMA’s mandate
to prioritize the protection of ACECs during land use planning. See 43 U.S.C. § 1712(c)(3). This
is a fatal flaw.
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If, as required, the BLM prioritized the protection of the Kanab Creek ACEC, it would consider the
9560-14 Resource Management Plan (RMP)
Kaibab Tribe’s preferred sub-alternative of deleting or revising Corridor 113-116 through the
ACEC and, because the Highway Alternative is a reasonable alternative, denying the Project
Proponent’s request for a right-of-way through the ACEC, an avoidance area. Further, even if it
9560-15 Areas of Critical Environmental Concern (ACEC)
determined to amend the RMP to allow the Proposed Project through the ACEC, the BLM could
prioritize the protection of the ACEC by removing as much of the overlap as possible between the
ACEC and Corridor 113-116. Instead, it proposes to remove slivers of overlap consisting of steep,
rugged terrain that would never be developed even as part of the corridor. Even if it allowed the
9560-16 Areas of Critical Environmental Concern (ACEC)
Proposed Project, the BLM should also consider restricting future development within the ACEC
and Corridor 113-116. Instead, the BLM proposed RMPA sub-alternatives that all encourage and
allow future development to the maximum extent possible.
9560-14

2.2.3

19

2.2.3

19

2.2.3

19

None of the RMPA sub-alternatives remotely comply with FLPMA’s mandate to prioritize the
protection of ACECs during land use planning.
The statement that “the Southern Alternative is not in conformance with the RMP with regards to
approving land use authorizations within the ACEC because another reasonable alternative exists,”
9560-15
and that “[c]hanging or removing the utility corridor would not address this conformance
issue,”
turns on its head FLPMA’s mandate to prioritize the protection of ACECs during land use
planning. The BLM is not required to address the Proposed Project’s non-conformance with the
9560-16for the
RMP by amending the RMP to make it conform; the BLM must either deny a right-of-way
Proposed Project must either be denied through the ACEC or made to conform with the RMP.
The statement that “[c]hanging or removing the utility corridor would not . . . preclude
consideration of a land use authorization in the ACEC” is beside the point and ignores the obvious
fact that numerous Section 368 Energy Corridors have been deleted or revised in sensitive areas
such as ACECs so as to not to actively encourage major development in those sensitive area.
The statement that removing a portion of Corridor 113-116 and leaving a gap would defeat the
purpose of designating the corridor is inaccurate. Corridor 113-116 is filled with large gaps in the
area of the Kanab Creek ACEC in order to avoid tribal, state, and private lands, including a nearly
four-mile gap across the southeast corner of the KIR that abuts the Kanab Creek ACEC’s north
boundary. There is no reason that an extension of this gap would defeat the entire purpose of the
Corridor 113-116.

Page 9

9560
9560-16 9560-16
Continued

cont'd Areas of Critical Environmental Concern

(ACEC)

2.2.3
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2.3

This statement also ignores that the BLM designated Corridor 113-116 as a Section 368 Energy
Corridor pursuant to the Energy Policy Act of 2005 “for oil, gas, and hydrogen pipelines
and
9560-17
electricity transmission and distribution facilities,” 42 U.S.C. § 15926(a)(1), and that the Proposed
9560-17 Areas of Critical Environmental Concern (ACEC)
Project is a water delivery pipeline without a hydropower purpose.
The statement that reviewing the Section 368 energy corridor would not remove the corridor itself
because it was previously designated through the RMP process ignores the distinction between the
pre-existing corridor for the Navajo-McCullough transmission line and Corridor 113-116, which
9560-18 Areas of Critical Environmental Concern (ACEC)
the BLM designated as a Section 368 energy corridor (over the Kaibab Tribe’s objections) one year
after it specially designated the Kanab Creek ACEC. The Project Proponent seeks to utilize a
Section 368 energy corridor, and a primary purpose of the ongoing review of Section 368 Energy
9560-19 Alternatives
Corridors is to delete or revise portions of such corridors in accordance with the established siting
principles and to avoid sensitive areas such as ACECs. If, following such a review, 9560-18
the BLM
determined to delete or revise Corridor 113-116 through the Kanab Creek ACEC, then assuming
the BLM followed the required procedures to amend the RMP, Corridor 113-116 would no longer
exist through the ACEC and additional development would not be encouraged.
This analysis also suggests that deleting or revising Corridor 113-116 would not address the BLM’s
need to consider the Proposed Project through the Kanab Creek ACEC, but this is inaccurate. As
stated earlier, the management directives in the RMP for the ACEC and Corridor 113-116 are easy
to reconcile and interpret in a harmonious manner. Accordingly, during the RMPA scoping
process, the Kaibab Tribe recommended an alternative under which the BLM interprets its existing
management directions in a harmonious manner and denies the requested right-of-way through the
Kanab Creek ACEC both because such a large infrastructure project is not appropriate
in this
9560-19
sensitive area and because the Highway Alternative constitutes a reasonable alternative. This does
not mean that no development can ever occur within Corridor 113-116; it means, rather, that the
Proposed Project should not occur in that portion of the corridor traversing a sensitive ACEC.
Moreover, the Kaibab Tribe’s suggested sub-alternative would still meet the purpose and need of
both the Project Proponent and the federal agencies.
The Kaibab Tribe proposes an additional alternative route for the Proposed Project to cross the KIR
that the EIS should consider. This alternative is a slight variation of the Highway Alternative and
is shown in the following attachments:
Attachment #1: An illustration of Garkane Energy Transmission lines.
Attachment #2: Xa to Xb alternate route.
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Attachment #3: Full map of proposed alternative.

9560-19
Continued

As shown in Attachment #1, Xb (Garkane Energy) traverses west to power lines adjacent to
Arizona State Route 389, then westward over flat terrain.

9560-19 cont'd Alternatives

9560-20 Resource Management Plan (RMP)

9560-21 Areas of Critical Environmental Concern (ACEC)
As shown in Attachment #2, Xa and Xb, this alternative includes a new stretch of approximately
three miles over flat BLM lands that connects to Garkane Energy Transmission lines (attachment
9560-20
#1).
9560-22 Resource Management Plan (RMP)

2.3.1

20

2.3.2.7

26

2.3.2.13

28-29

9560-21
Attachment #3 shows how this alternative route would look crossing BLM lands onto
the KIR.
The statement that the RMPA would not be needed under the No Action Alternative contradicts the
statement in chapter 1.3.2 that the BLM may decide to amend the RMP under either9560-22
the No Action
or Highway Alternative.
The EIS must state whether access roads will be built within the Kanab Creek ACEC, and if so
provide details on the type, location, purpose, and access controls for such roads.
First, the EIS must explain how the RMPA intersects with the Proposed Project and the degree to
which the BLM is coordinating its decision-making with the BOR and other federal agencies.
Presumably the BLM is making an independent decision on the RMPA without outside pressure. If
so, what happens if the BLM declines to amend its RMP but the BOR selects the Southern
Alternative? Or is this result not possible under the established process? In any event the EIS must
clarify the decision-making process.

Second, the description of the RMPA sub-alternatives is incomprehensible unless the reader crossreferences and combs through the AZ Strip Field Office Approved RMP to identify the currently
applicable management decisions that would be amended or made inapplicable by the BLM’s
proposed changes to the Kanab Creek ACEC, and to identify which current management decisions
will remain in place and continue to protect the ACEC. The EIS must let the public know what
Decision Nos. MA-LR-06 and LA-VR-01 currently say, for example. Burying the management
decisions in an appendix or referencing the AZ Strip Field Office Approved RMP all but ensures
that the public will not realize or understand the true effects of the RMPA sub-alternatives on the
Kanab Creek ACEC. The Kaibab Tribe has repeatedly asked for a clear and concise description of
the RMPA sub-alternatives with comprehensive tables listing every management decision that
currently applies to ACECs and Corridor 113-116 and the effects of the RMPA on the language
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and applicability of such management decisions, as well as detailed maps showing where
such

9560-22 cont'd Resource Management Plan (RMP)

management decisions apply and how that will change under each RMPA sub-alternative.
However, this request is always rejected without explanation. The EIS must clearly, precisely, and
comprehensively describe exactly what will occur under each RMPA sub-alternative. The lack of
clarity about how the RMPA sub-alternatives would work on the ground has undoubtedly stifled
public participation and is a fatal flaw. Moreover, the EIS repeatedly uses inconsistent language to
describe and analyze the RMPA sub-alternatives and their effects, even where the proposed
amendments to Decision Nos. MA-LR-06 and LA-VR-01 are identical under both sub-alternatives
1 and 3. This suggests that the BLM itself is not fully aware of how each RMPA sub-alternative
would work on the ground.
Third, the EIS must consider that the Proposed Project does nothing to further the policy reasons
for and purposes of Section 368 Energy Corridors, which are intended to further development of
“oil, gas, and hydrogen pipelines and electricity transmission and distribution facilities.” 42 USC §
15926. The LPP is a water delivery project, not an energy generation or transmission project, as
confirmed by FERC’s decision to decline jurisdiction over the Proposed Project and the termination
of that proceeding. Thus, the Proposed Project will not advance the policy of encouraging “oil,
gas, and hydrogen pipelines and electricity transmission and distribution facilities.” Instead, the
general federal policy of locating new developments within or near existing rights-of-way favors
the Highway Alternative, where pre-existing ground disturbances along Arizona State Route 389
far exceed those along the relatively undeveloped Southern Alternative and within the Kanab Creek
ACEC, where only an electricity transmission line currently exists.
Fourth, the Kaibab Tribe’s preferred alternative (i.e., interpreting the management directives in the
RMP in a harmonious manner and deleting or revising Corridor 113-116 to avoid the Kanab Creek
ACEC because the Highway Alternative is a reasonable alternative) is notably absent from this
chapter and the EIS generally. The BLM issued draft and final Scoping Reports in late 2018 that
both included the Tribe’s preferred alternative, but it silently and without explanation decided not
to carry that alternative forward to the EIS. The BLM must reinstate this RMPA sub-alternative
and give it full consideration in the EIS, consistent with FLPMA’s directive to “give priority to the
designation and protection of [ACECs]” during land use planning. 43 U.S.C. § 1712(c)(3); see id.
§ 1702(a) (defining ACECs as “areas within the public lands where special management attention
is required (when such areas are developed or used or where no development is required) to protect
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9560-22
and prevent irreparable damage to important historic, cultural, or scenic values, fishContinued
and wildlife

resources or other natural systems or processes . . . .”); see also BLM Manual § 1613.02. If the
BLM does not reinstate the Tribe’s preferred alternative, it must explain why it is prioritizing the
LPP and a Section 368 Energy Corridor over an ACEC and why it refuses to consider the deletion
or revision of Corridor 113-116 within the Kanab Creek ACEC consistent with the Interagency
Operating Procedures (“IOPs”), corridor siting principles, and settlement agreement related to
Section 368 Energy Corridors.
Fifth, the RMPA sub-alternatives are all overly broad and violate FLPMA’s mandate to prioritize
the protection of ACE’s. See 43 U.S.C. § 1712(c)(3). This is a fatal flaw. For example, all of the
RMPA sub-alternatives will allow the Proposed Project and future development. If, as required,
the BLM prioritized the protection of the Kanab Creek ACEC, it would consider the Kaibab
Tribe’s preferred sub-alternative of deleting or revising Corridor 113-116 through the ACEC and,
because the Highway Alternative is a reasonable alternative, denying the Project Proponent’s
request for a right-of-way through the ACEC, an avoidance area. Further, even if it determined to
amend the RMP to allow the Proposed Project through the ACEC, the BLM could prioritize the
protection of the ACEC by removing as much of the overlap as possible between the ACEC and
Corridor 113-116. Instead, it proposes to remove slivers of overlap consisting of steep, rugged
terrain that would never be developed even as part of the corridor. Even if it allowed the Proposed
Project, the BLM should also consider restricting future development within the ACEC and
Corridor 113-116. Instead, the BLM proposed RMPA sub-alternatives that all encourage and allow
future development to the maximum extent possible. None of the RMPA sub-alternatives remotely
comply with FLPMA’s mandate to prioritize the protection of ACECs during land use planning.
Sixth, this draft EIS must incorporate and discuss the concurrent review of Section 368 Energy
Corridors in Regions 2 and 3, the corridor siting principles and settlement agreement establishing
those principles, and the IOPs. Specifically, the EIS must study whether Corridor 113-116, as it
now exists and would exist under each RMPA sub-alternative, satisfies each corridor siting
principle within the Kanab Creek ACEC.
Seventh, for ease of reading, Figures 2.3-2, 2.3-3, and 2.3-4 should follow each RMPA subalternative, as appropriate. It is difficult to understand the RMPA sub-alternatives if the reader is
forced to scroll back and forth to see the relevant figure.
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9560-22
Continued
Since the “steep” terrain within the Kanab Creek Area ACEC is preventing development
within

portions of Corridor 113-116, then as acknowledged in chapter 2.2.3 of the DEIS, this section of
Corridor 113-116 is by definition a “pinch point.” See BLM et al., Energy Policy Act of 2005
Section 368 Energy Corridor Review, Regions 2 and 3 § 1.1 at 1 & n.3 (Aug. 2019) (“The term
‘pinch points’ refers to corridor segments with a considerably reduced capacity for new project
infrastructure compared to the rest of the corridor. Examples include reduced corridor width due to
challenging terrain or jurisdictional land ownership patterns.”). As such, the BLM must coordinate
its efforts on this EIS with its ongoing review of Section 368 Energy Corridors. The DEIS is silent
on that review, however, and there does not appear to be any coordination between these
concurrent proceedings.

2.3.2.13

2.3.13

28

28

Numerous other Section 368 Energy Corridors have been deleted or are restricted in various ways
to avoid harming ACECs and other sensitive areas, and since the BLM is currently reviewing all
Section 368 Energy Corridors on its lands, now is an ideal time to apply the corridor siting
principles to Corridor 113-116 within the Kanab Creek ACEC and to delete or restrict the corridor
accordingly. Even if it’s not deleted, there is no reason for this portion of Corridor 113-116 to be
open to “multi-modal” development. The DEIS is silent on the corridor siting principles, however.
Further, to delete this portion of Corridor 113-116 will require a simple enlargement of the existing
4-mile gap in the southeast corner of the KIR, so that the existing gap extends through the Kanab
Creek ACEC. Corridor 113-116 is already filled with many large gaps south of the KIR where it
crosses private and state lands, so there is no reason not to extend an existing gap through a
sensitive ACEC and an undeniable “pinch point.” Moreover, deleting Corridor 113-116 through
the Kanab Creek ACEC would meet the purpose and need of the Proposed Project because the
Highway Alternative is a reasonable alternative.
There are no “conflicts” between the management decisions in the RMP for the Kanab Creek
ACEC and Corridor 113-116. Although the BLM classified the Kanab Creek ACEC as an
“avoidance” area in 2008 and subsequently designated a Section 368 Energy Corridor through the
same area in 2009, the RMP simply states that new rights-of-way “will be discouraged within
avoidance areas” like the Kanab Creek ACEC, “and allowed in such areas only when no reasonable
alternative exists and impacts to these sensitive resources can be mitigated.” AZ Strip Field Office
Approved RMP at 2-71 (Feb. 2008). This plainly means that “avoidance” is not required in the
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absence of a reasonable alternative, and that “avoidance” is far from a prohibition on all new
projects within Corridor 113-116. Moreover, the Highway Alternative is a reasonable alternative.
Further, a management conflict only exists if the BLM interprets the designation of Corridor 113116 as an automatic approval of all new development proposals, but this is not the case. The EIS
for Corridor 113-116 emphasized that “Section 368 does not require that the Agencies consider or
approve specific projects, applications for rights-of-way . . . , or other permits within designated
energy corridors. Importantly, Section 368 does not direct, license, or otherwise permit any on-theground activity of any sort. If an applicant is interested in obtaining an authorization to site a
project within any corridor designated under Section 368, the applicant would have to apply for a
[right-of-way] authorization, and the Agencies would consider each application by applying
appropriate project-specific reviews under requirements of laws and related regulations including,
but not limited to, the National Environmental Policy Act . . . , the Clean Water Act, the Clean Air
Act, Section 7 of the Endangered Species Act . . . , and Section 106 of the National Historic
Preservation Act.” PEIS, Designation of Energy Corridors on Federal Lands within the 11 Western
States (DOE/EIS-0386) at 1-2 to -3 (Nov. 2008) (emphasis in original); accord Approved
RMPA/ROD for Designation of Energy Corridors on BLM-Administered Lands in the 11 Western
States at 3-4 (Jan. 2009) (“Designation of Section 368 corridors and amendment of affected RMPs
[did] not authorize any projects, mandate that future projects be confined to the corridors, or
preclude BLM from denying a project in a designated corridor or requesting design revisions to
meet unanticipated siting issues there. Future [right-of-way] proposals will need to comply with
other applicable laws, regulations, and policies.”).
It is therefore easy to reconcile the purported “conflicts” in the RMP without resorting to the drastic
measure of removing key protections within the Kanab Creek ACEC that will allow the Proposed
Project and encourage future development. The only real conflict here is between the BLM’s
proposed changes to the Kanab Creek ACEC and FLPMA’s mandate to prioritize the protection of
ACECs when amending RMPs. See 43 U.S.C. § 1712(c)(3). Indeed, during its ongoing review of
Section 368 energy corridors, the BLM had no trouble reconciling the “competing” objectives
related to ACECs and energy corridors: “Where there are competing management objectives for
the same Federal lands (e.g., a corridor intersects with an area designated as ‘avoidance’ in the land
use plan), the agency staff should balance the need for responsible corridor development with the
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objective of minimizing adverse environmental impacts.” BLM et al., Energy Policy Act of 2005
Section 368 Energy Corridor Review, Regions 2 and 3 § 3.3 at 32 (Aug. 2019).

9560-24 Areas of Critical Environmental Concern (ACEC)

Simply put, although the current management directives require the BLM to give extra scrutiny to
development proposals within the Kanab Creek ACEC and to deny a proposal if a reasonable
alternative exists, here the BLM refuses to comply with these directives. As the Kaibab Tribe
recommended during scoping on the RMPA, the EIS must consider a separate reasonable
alternative where the BLM opts to interpret its existing management directions in a harmonious
manner, and thus denies a right-of-way for the Proposed Project through the Kanab Creek ACEC
both because the Highway Alternative constitutes a reasonable alternative and such a large
infrastructure project is not appropriate in this sensitive area. This does not mean that no
development can ever occur within Corridor 113-116; it means, rather, that the Proposed Project
should not occur in this portion of the corridor. Moreover, the Kaibab Tribe’s suggested alternative
would meet the purpose and need of both the Project Proponent and the federal agencies.

2.3.2.13

28

2.3.2.13

29

Last, the Proposed Project would be located partly outside Corridor 113-116 as it cuts through the
Kanab Creek ACEC, where the management directives for the energy corridor do not apply. The
9560-23
only conflict, then, is between the BLM’s ACEC designation (and related VRM Class
II
classification) and the Project Proponent’s proposed action within the ACEC (and outside Corridor
113-116). The proposal to stray from Corridor 113-116 within the ACEC also conflicts with the
classification of the ACEC lands as within the Outback Management Unit, see AZ Strip Field
Office Approved RMP Map 2.1 at 2-2 (Feb. 2008), yet the DEIS is silent on this fact.
By considering the RMPA strictly in the context of the Southern Alternative, the BLM boxes itself
into either amending the RMP to allow the LPP or not amending the RMP. In this manner,
9560-24the
BLM is constrained by the Project Proponent’s goals and does not consider FLPMA’s mandate to
prioritize the protection of ACECs. If, for example, the Highway Alternative is selected and the
Proposed Project will not cross the Kanab Creek ACEC, rendering the current RMPA subalternatives as moot, the BLM should be considering RMPA sub-alternatives that include deleting
or revising Corridor 113-116 and strengthening protections to the ACEC rather than only
considering sub-alternatives that weaken such protections.
For RMPA sub-alternative 3, consistent with FLPMA’s mandate to prioritize the protection of
ACECs, the BLM must consider excluding the maximum number of acres that overlap the ACEC.
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2.3.2.13

29

9560-25
Figure 2.3-4 clearly shows that additional acres can easily be excluded even if the Southern
Alternative and Proposed Project are approved.
9560-26 Areas of Critical Environmental Concern (ACEC)
The proposed amendment to Decision No. MA-LR-12 under RMPA sub-alternative 3 to state that
Corridor 113-116 “would no longer be a ROW avoidance area” is redundant. The BLM is already
proposing to amend Decision No. MA-LR-06 to say the same thing, and Decision No.
MA-LR-12
9560-26
currently says nothing about the Kanab Creek ACEC or Corridor 113-116 currently being an
avoidance area.
Consistent with FLPMA’s mandate to prioritize the protection of ACECs when amending RMPs,
see 43 U.S.C. § 1712(c)(3), the BLM must consider an additional RMPA sub-alternative, under the
umbrella of either the Highway Alternative, that would delete the utility corridor through the
ACEC and/or increase protections for the ACEC. The current RMPA sub-alternatives are all
overly broad and violate FLPMA’s mandate to prioritize the protection of ACECs.

If, as required, the BLM prioritized the protection of the Kanab Creek ACEC, it would consider the
Kaibab Tribe’s preferred sub-alternative of deleting or revising Corridor 113-116 through the
ACEC and, because the Highway Alternative is a reasonable alternative, denying the Project
Proponent’s request for a right-of-way through the ACEC, an avoidance area. Such an RMPA subalternative would still meet the objectives and goals of both the Project Proponent and the BLM.
2.3.3

29-33
Further, all of the RMPA sub-alternatives will allow the Proposed Project and future development.
Even if the BLM determined to amend the RMP to allow the Proposed Project through the ACEC,
it should still prioritize the protection of the ACEC by removing as much of the overlap as possible
between the ACEC and Corridor 113-116. Instead, it proposes to remove slivers of overlap
consisting of steep, rugged terrain that would never be developed even as part of the corridor. Even
if it allowed the Proposed Project, the BLM should also consider restricting future development
within the ACEC and Corridor 113-116. Instead, the BLM proposed RMPA sub-alternatives that
all encourage and allow future development to the maximum extent possible.

3.2.2.1

52

None of the RMPA sub-alternatives remotely comply with FLPMA’s mandate to prioritize the
protection of ACECs during land use planning, which is a fatal flaw.
The statement that the RMPA would not be needed under the No Action Alternative contradicts the
statement in chapter 1.3.2 that the BLM may decide to amend the RMP under either the No Action
or Highway Alternative. The EIS must clarify this contradiction and analyze effects accordingly.
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9560-27 Areas of Critical Environmental Concern (ACEC)
The analyses of the effects of each RMPA sub-alternative on each resource is scattered throughout
the EIS in a manner that makes interdisciplinary analysis difficult and masks aggregate effects.
9560-28 Soil Resources
The lack of clarity and transparency regarding the BLM’s RMPA sub-alternatives is a fatal flaw.

3.2.2.2

55-56

Moreover, the analysis of the effects of the RMPA sub-alternatives on geology and soils does not
make any real conclusion nor consider that each sub-alternative will allow the construction, 9560-29 Soil Resources
operation, and maintenance of the Proposed Project within the Kanab Creek ACEC. The RMPA
analysis must therefore consider the effects of both the Proposed Project and likely future
development on geology and soils.

9560-30 Noise and Vibration

3.2.2.2

55

3.2.2.2

55-56

-

3.2.2.4

59-60

3.2.2.4

59

3.3

60-66

3.3.3.1

64

3.3.3.2

64

Nor does the BLM explain how the RMPA sub-alternatives comply with FLPMA’s 9560-27
mandate to
prioritize the protection of ACEC’s during land use planning. See 43 U.S.C. § 1712(c)(3).
9560-31
Travel Management
The statement that the RMPA would not be needed under the No Action Alternative contradicts
the
statement in chapter 1.3.2 that the BLM may decide to amend the RMP under either9560-28
the No Action
or Highway Alternative. The EIS must clarify this contradiction and analyze effects accordingly.
Even if the Proposed Project is approved along the Southern Alternative, mitigation measures
should include limitations on future development within the Kanab Creek ACEC. The fact that the
9560-29
BLM is not considering this option is a fatal flaw.
The comparative “analysis” consists simply of total acreage figures for each alternative but lacks
appropriate context about specific areas and makes no real conclusions about which alternative has
9560-30
greater or less effects on geology and soils.
The fact that effects on geology and soils at the Kanab Creek crossing will be “difficult to mitigate”
must be analyzed in detail for the Southern Alternative in chapter 3.2.2.2 of the EIS. Moreover, the
EIS must take an interdisciplinary approach and carry this analysis forward to the analysis of
adverse effects on cultural resources, ethnographic resources, and other resources that
may be
9560-31
affected by erosion, siltation, and other potentially unmitigable effects to geology and soils.
The analysis of noise and vibration is fatally flawed because it ignores the effects of the RMPA
sub-alternatives on human and wildlife receptors.
The statement that the RMPA would not be needed under the No Action Alternative contradicts the
statement in chapter 1.3.2 that the BLM may decide to amend the RMP under either the No Action
or Highway Alternative. The EIS must clarify this contradiction and analyze effects accordingly.
The conclusion that the Southern Alternative would not have long-term effects on human or
wildlife receptors ignores that increased development within, and resulting increased visitation to,
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9560-31
Continued
9560-32
the Kanab Creek ACEC will likely occur as a result of new access roads and loosened
restrictions.

3.3.3.2

65

3.4.2.1

69

3.4.2.2

70-73

3.4.2.2

71

Again, the EIS must take an interdisciplinary approach to analyzing the effects of the RMPA.
9560-32 Areas of Critical Environmental Concern (ACEC)
Even if the Proposed Project is approved along the Southern Alternative, mitigation measures
should include limitations on future development within the Kanab Creek ACEC. The fact that the
BLM is not considering this option is a fatal flaw.
9560-33
9560-33
Native American Concerns
The statement that the RMPA would not be needed under the No Action Alternative contradicts
the
statement in chapter 1.3.2 that the BLM may decide to amend the RMP under either the No Action
or Highway Alternative. The EIS must clarify this contradiction and analyze effects accordingly
The discussion of environmental consequences on land use along the Southern Alternative ignores
the Kaibab Tribe’s use of the land in and around the Kanab Creek ACEC.
There are no “RMP management decision inconsistencies between the ACEC and the utility
corridor,” as stated in the EIS. Although the BLM classified the Kanab Creek ACEC as an
“avoidance” area in 2008 and subsequently designated a Section 368 Energy Corridor through the
same area in 2009, the RMP simply states that new rights-of-way “will be discouraged within
avoidance areas” like the Kanab Creek ACEC, “and allowed in such areas only when no reasonable
alternative exists and impacts to these sensitive resources can be mitigated.” AZ Strip Field Office
Approved RMP at 2-71 (Feb. 2008). This plainly means that “avoidance” is not required in the
absence of a reasonable alternative, and that “avoidance” is far from a prohibition on all new
projects within Corridor 113-116.
Further, a management conflict only exists if the BLM interprets the designation of Corridor 113116 as an automatic approval of all new development proposals, but this is not the case. The EIS
for Corridor 113-116 emphasized that “Section 368 does not require that the Agencies consider or
approve specific projects, applications for rights-of-way . . . , or other permits within designated
energy corridors. Importantly, Section 368 does not direct, license, or otherwise permit any on-theground activity of any sort. If an applicant is interested in obtaining an authorization to site a
project within any corridor designated under Section 368, the applicant would have to apply for a
[right-of-way] authorization, and the Agencies would consider each application by applying
appropriate project-specific reviews under requirements of laws and related regulations including,
but not limited to, the National Environmental Policy Act . . . , the Clean Water Act, the Clean Air
Act, Section 7 of the Endangered Species Act . . . , and Section 106 of the National Historic
Preservation Act.” PEIS, Designation of Energy Corridors on Federal Lands within the 11 Western
States (DOE/EIS-0386) at 1-2 to -3 (Nov. 2008) (emphasis in original); accord Approved
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RMPA/ROD for Designation of Energy Corridors on BLM-Administered Lands in the 11 Western
States at 3-4 (Jan. 2009) (“Designation of Section 368 corridors and amendment of affected RMPs
[did] not authorize any projects, mandate that future projects be confined to the corridors, or
preclude BLM from denying a project in a designated corridor or requesting design revisions to
meet unanticipated siting issues there. Future [right-of-way] proposals will need to comply with
other applicable laws, regulations, and policies.”).
It is therefore easy to reconcile the purported “conflicts” in the RMP without resorting to the drastic
measure of removing key protections within the Kanab Creek ACEC that will allow the Proposed
Project and encourage future development. The only real conflict here is between the BLM’s
proposed changes to the Kanab Creek ACEC and FLPMA’s mandate to prioritize the protection of
ACECs when amending RMPs. See 43 U.S.C. § 1712(c)(3). Indeed, during its ongoing review of
Section 368 energy corridors, the BLM had no trouble reconciling the “competing” objectives
related to ACECs and energy corridors: “Where there are competing management objectives for
the same Federal lands (e.g., a corridor intersects with an area designated as ‘avoidance’ in the land
use plan), the agency staff should balance the need for responsible corridor development with the
objective of minimizing adverse environmental impacts.” BLM et al., Energy Policy Act of 2005
Section 368 Energy Corridor Review, Regions 2 and 3 § 3.3 at 32 (Aug. 2019).
Simply put, although the current management directives require the BLM to give extra scrutiny to
development proposals within the Kanab Creek ACEC and to deny a proposal if a reasonable
alternative exists, here the BLM refuses to comply with these directives. As the Kaibab Tribe
recommended during scoping on the RMPA, the EIS must consider a separate reasonable
alternative where the BLM opts to interpret its existing management directions in a harmonious
manner, and thus denies a right-of-way for the Proposed Project through the Kanab Creek ACEC
both because the Highway Alternative constitutes a reasonable alternative and such a large
infrastructure project is not appropriate in this sensitive area. This does not mean that no
development can ever occur within Corridor 113-116; it means, rather, that the Proposed Project
should not occur in this portion of the corridor. Moreover, the Kaibab Tribe’s suggested alternative
would meet the purpose and need of both the Project Proponent and the federal agencies.
Last, the Proposed Project would be located partly outside Corridor 113-116 as it cuts through the
Kanab Creek ACEC, where the management directives for the energy corridor do not apply. The
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3.4.2.2

72

3.4.2.2

72

only conflict, then, is between the BLM’s ACEC designation (and related VRM Class II
classification) and the Project Proponent’s proposed action within the ACEC (and outside Corridor
9560-35
113-116). The proposal to stray from Corridor 113-116 within the ACEC also conflicts
with the
9560-34
classification of the ACEC lands as within the Outback Management Unit, see AZ Strip
Field
9560-35
Office Approved RMP Map 2.1 at 2-2 (Feb. 2008), yet the DEIS is silent on this fact.
The statement that all three RMPA sub-alternatives will make “future projects in conformance9560-36
with
the RMP” is inaccurate and illegal. While the RMPA sub-alternatives will all make future
9560-36
development more likely, it is impossible to say that any future project will conform with the
amended RMP. Moreover, any attempt to conform future projects with the RMP suggests that9560-37
the
BLM is issuing a blanket approval of future development within Corridor 113-116.
The analyses of the effects of each RMPA sub-alternative on each resource is scattered throughout
the EIS in a manner that makes interdisciplinary analysis difficult and masks aggregate effects.
9560-38
The lack of clarity and transparency regarding the BLM’s RMPA sub-alternatives is a fatal flaw.

Resource Management Plan (RMP)

Resource Management Plan (RMP)

Resource Management Plan (RMP)

Native American Concerns

Moreover, the analysis of the effects of the RMPA sub-alternatives on land use does not make any
real conclusion nor consider that each sub-alternative will allow the construction, operation, and
9560-37 9560-39 Resource Management Plan (RMP)
maintenance of the Proposed Project within the Kanab Creek ACEC. The RMPA analysis must
consider the effects of both the Proposed Project and likely future development.
Nor does the BLM explain how the RMPA sub-alternatives comply with FLPMA’s mandate to
9560-38
prioritize the protection of ACECs during land use planning. See 43 U.S.C. § 1712(c)(3).
The analysis of both RMPA sub-alternatives 1 and 3 ignores the proposed amendment to Decision
No. LA-VR-01, which will also affect land use. The analyses of the RMPA sub-alternatives for
each resource is inconsistent throughout the EIS, and clearly BLM staff has varying9560-39
degrees of
understanding about what the RMPA sub-alternatives will accomplish. This is a fatal flaw.
The BLM admits that its preferred RMPA sub-alternative 3 will increase the likelihood of future
land use authorizations within the Kanab Creek ACEC, and characterizes this as a positive effect
on land use, but again this completely ignores the Kaibab Tribe’s perspective on and actual use of
the lands in and around the ACEC.
The conclusion under RMPA sub-alternative 3 that a reduction in the size of Corridor 113-116 will
reduce land use ignores actual conditions on the ground. A quick glance at Figure 2.3-4 shows that
the area the BLM proposes to exclude from Corridor 113-116 is a narrow and irregularly shaped
sliver along a short section of the corridor’s southern boundary and, except for tiny pockets of
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75

3.4.2.4

75

3.4.2.4

77

3.5

77-88

uplands between the canyon’s numerous fingers, consists exclusively of the canyon itself with its
steep walls and rugged terrain. New development proposals on lands of this character are
9560-40
extremely unlikely regardless of whether the lands remain a part of Corridor 113-116. Indeed, the
Project Proponent proposes to build the Proposed Project partly outside Corridor 113-116 because
the terrain in this area is too steep and rugged for a pipeline. It also raises the question
of why
9560-40
9560-41
Corridor 113-116 exists in this area at all or, at the least, why Corridor 113-116 is designated for
multimodal use, but the EIS does not address these questions.
For the reasons stated above, there are no “RMP management decision inconsistencies between the
ACEC and the utility corridor,” as the EIS claims. Although the BLM classified the Kanab Creek
9560-42
ACEC as an “avoidance” area in 2008 and subsequently designated a Section 368 Energy Corridor
through the same area in 2009, the RMP simply states that new rights-of-way “will be discouraged
9560-41
within avoidance areas” like the Kanab Creek ACEC, “and allowed in such areas only
when no
9560-43
reasonable alternative exists and impacts to these sensitive resources can be mitigated.” AZ Strip
Field Office Approved RMP at 2-71 (Feb. 2008). This plainly means that “avoidance” is not
required in the absence of a reasonable alternative, and that “avoidance” is far from a prohibition
on all new projects within Corridor 113-116.
Even if the Proposed Project is approved along the Southern Alternative, mitigation measures
should include limitations on future development within the Kanab Creek ACEC. The fact that the
BLM is not considering this option is a fatal flaw.
The statement that the RMPA would not be needed under the Highway Alternative contradicts the
statement in chapter 1.3.2 that the BLM may decide to amend the RMP under either9560-42
the No Action
or Highway Alternative. The EIS must clarify this contradiction and analyze effects accordingly.
The statement that the RMPA would not be needed under the No Action Alternative contradicts the
statement in chapter 1.3.2 that the BLM may decide to amend the RMP under either the No Action
or Highway Alternative. The EIS must clarify this contradiction and analyze effects9560-43
accordingly.
The conclusion that “land use effects would be negligible” is absurd and not supported by either the
preceding analysis in the DEIS and appendices or by the facts. What is this conclusion based on?
This conclusion totally ignores and conflicts with the Kaibab Tribe’s perspective on and actual use
of the ACEC, and it ignores the effects of new access roads and resulting increased visitation and
development. There is no question that the RMPA sub-alternatives will encourage and allow future
land use authorizations and development within the ACEC.
This chapter should also consider Corridor 113-116 as a special designation. The BLM designated
Corridor 113-116 as a Section 368 Energy Corridor in 2009, one year after the BLM designated the
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9560-44 then
Kanab Creek ACEC in 2008. If Corridor 113-116 does not constitute a special designation,
the EIS must define “special designation.”
Although the EIS recites some of the applicable law, including FLPMA’s mandate to prioritize the
9560-44
Areas of Critical Environmental Concern (ACEC)
protection of ACECs during land use planning, it does not explain how the BLM complied with
the
law or do anything to show such compliance. In fact, the RMPA sub-alternatives are all overly
broad and the BLM is doing everything it can to remove protections from the ACEC for the
purpose of allowing a massive infrastructure project through the heart of the Kanab Creek ACEC,
as well as future development. This violates FLPMA and is a fatal flaw.

3.5.1.1

77-78

Moreover, the EIS must consider that the applicable federal regulations require the BLM, before it
amends an RMP, to actively monitor and prepare annual status reports on its progress in
implementing and monitoring the Kanab Creek ACEC. See 43 CFR § 1610.4-9 (“The proposed
plan shall establish intervals and standards, as appropriate, for monitoring and evaluation of the
plan. Such intervals and standards shall be based on the sensitivity of the resource to the decisions
involved and shall provide for evaluation to determine whether mitigation measures are
satisfactory, whether there has been significant change in the related plans of other Federal
agencies, State or local governments, or Indian tribes, or whether there is new data of significance
to the plan. The Field Manager shall be responsible for monitoring and evaluating the plan in
accordance with the established intervals and standards and at other times as appropriate to
determine whether there is sufficient cause to warrant amendment or revision of the plan.”).
Accordingly, section 1613.63 of the BLM Manual states that “ACEC monitoring is part of the
monitoring provisions in the RMP. The BLM’s planning regulations prescribe that the RMP shall
establish intervals and standards for monitoring. The intervals and standards are to be based on the
sensitivity of the resources. In the case of ACEC’s, the resources are assumed to be sensitive.
Therefore, careful monitoring is critical—not only to ensure that protection of the identified
resource values occurs, but also to keep the managing official aware of how well the RMP
provisions are accomplishing their objectives. By so doing, the need, if any, for modification to the
RMP will be identified early so that the protection is accomplished and unnecessary measures are
not applied. In the case of the ACEC’s, it is particularly important that the monitoring measures be
systematic and structured so that the managing official is informed on a timely basis of any
significant changes in the related plans of other Federal agencies, State or local governments, or
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Continued
Indian tribes. In accordance with 40 CFR 1505.3(d), the managing official shall, upon
request,

make available to the public the results of monitoring.”
The EIS fails to discuss BLM’s compliance with this “critical” monitoring requirement for the9560-45 Other
Kanab Creek ACEC. The EIS must incorporate the results of monitoring into the analysis. The
BLM must correct any failures in managing the Kanab Creek ACEC before it can determine
whether to amend the RMP.
Further, section 1613.65 of the BLM Manual states: “Annually the State Director is required to
report to the Director (760) on progress in implementing and monitoring ACEC’s in order to track
accomplishments in managing ACEC’s and to provide an available base of information for
responding to Congressional and other inquiries. The report will cover management measures
undertaken and completed during the previous fiscal year as well as proposed management
measures to be initiated in the next fiscal year. The report, to be provided to the Director (760) by
October 15 of each year, must include, as a minimum, the following information for each ACEC:
name of the ACEC; size (in hectares and acres); date of designation; identification of applicable
land use plan; relevant and important values being protected; implementation actions accomplished
during the previous fiscal year; whether or not an activity plan is deemed necessary and, if so,
whether or not it has been prepared; and, scheduled implementation measures for the ensuing fiscal
year. The report should utilize a tabular format to the extent possible and be organized by District
and Resource Area. Its timely submission is critical.”
9560-45

The EIS must consider these annual reports as part of the analysis, but if the BLM has not complied
with this “critical” reporting requirement with respect to the Kanab Creek ACEC, then the EIS
must say so. The EIS cannot substitute for the BLM’s ongoing duties with respect to the Kanab
Creek ACEC, and if the BLM has not complied with its monitoring and reporting duties than this
analysis is fatally flawed
Rather than only direct the reader to specific resource sections, this chapter should briefly
summarize the findings of effects for each resource.
3.5.1.1

78
Also, since the EIS breaks ethnographic resources such as TCPs, TCDs, and sacred sites into a
separate resource category, the EIS should mention here that the Kanab Creek ACEC was specially
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9560-46
designated for ethnographic resources in addition to SW willow flycatcher habitat, cultural
resources, riparian resources, and scenic resources.
9560-46 Ethnographic Resources
Since the EIS breaks ethnographic resources such as TCPs, TCDs, and sacred sites into a separate
resource category, the EIS must mention here that the Kanab Creek ACEC was specially
9560-47
designated for ethnographic resources in addition to SW willow flycatcher habitat, cultural
9560-47 Resource Management Plan (RMP)
resources, riparian resources, and scenic resources.
The reference to Table 2.15 in the AZ Strip Field Office Approved RMP for the complete suite of
management decisions applicable to the ACEC is insufficient and all but ensures that the public
will not fully understand the BLM’s proposed changes to the Kanab Creek ACEC. This chapter
9560-48 Resource Management Plan (RMP)
addresses special designations, and the BLM is attempting to amend management decisions within
an ACEC, so this chapter must include a table showing what is being proposed by the BLM with
respect to this special designation.

The Kaibab Tribe has repeatedly asked for a clear and concise description of the RMPA subalternatives with comprehensive tables listing every management decision that currently applies to
ACECs and Corridor 113-116 and the effects of the RMPA on the language and applicability of
such management decisions, as well as detailed maps showing where such management decisions
apply and how that will change under each RMPA sub-alternative. However, this request is always
rejected without explanation. The EIS must clearly, precisely, and comprehensively describe
exactly what will occur under each RMPA sub-alternative. The lack of clarity about how the
RMPA sub-alternatives would work on the ground has undoubtedly stifled public participation and
is a fatal flaw. Moreover, the EIS repeatedly uses inconsistent language to describe and analyze the
RMPA sub-alternatives and their effects, even where the proposed amendments to Decision
9560-48 Nos.
MA-LR-06 and LA-VR-01 are identical under both sub-alternatives 1 and 3. This suggests that the
BLM itself is not fully aware of how each RMPA sub-alternative would work on the ground.
The statement that the RMPA would not be needed under the No Action Alternative contradicts the
statement in chapter 1.3.2 that the BLM may decide to amend the RMP under either the No Action
or Highway Alternative. The EIS must clarify this contradiction and analyze effects accordingly.
The statement that the RMPA would not directly involve ground disturbance is incorrect. The
entire purpose of the RMPA is to make the RMP conform to the Proposed Project and thereby
allow the construction, operation, and maintenance of the Proposed Project within the Kanab Creek
ACEC. The EIS must therefore consider the likely ground disturbances caused by the Proposed
Project.
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Similarly, the statement that the RMPA “could allow for the construction, operation, and
9560-49 Areas of Critical Environmental Concern (ACEC)
maintenance of the LPP” is inaccurate. Again, the entire point of the RMPA is to allow
the
9560-49
Proposed Project within the ACEC. Thus, the EIS should state that the RMPA “would allow” the
Proposed Project within the ACEC.
9560-50 Resource Management Plan (RMP)
This chapter is silent on and does not address the fact that the portions of the Kanab Creek ACEC
that do not overlap with Corridor 113-116 lie within the Outback Management Unit. See AZ Strip
Field Office Approved RMP Map 2.1 at 2-2 (Feb. 2008). Pursuant to the RMP, “[l]ands within the
Outback Management Unit provide opportunities for undeveloped, primitive, and self-directed
recreation opportunities such as viewing scenery, hiking and walking, horseback riding,
backpacking, hunting, studying nature, canyoneering, and rock climbing. The frequency of
interaction with other people is low and evidence of other users is minimal. Lands classified as
within the Outback Management Unit are characterized by predominantly natural or naturalappearing environments of moderate to large size. The lowest level of landscape modifications is
expected compared to the other management units. Remote settings, natural landscapes, solitude,
and opportunities for primitive recreation are minimally impacted by human activity.” Id. at 2-4.
The analyses of the effects of each RMPA sub-alternative on each resource is scattered throughout
the EIS in a manner that makes interdisciplinary analysis difficult and masks aggregate effects.
The lack of clarity and transparency regarding the BLM’s RMPA sub-alternatives is a fatal flaw.
Moreover, the analysis of the effects of the RMPA sub-alternatives on the Kanab Creek ACEC
does not make any real conclusion nor consider that each sub-alternative will allow the
construction, operation, and maintenance of the Proposed Project within the Kanab Creek ACEC.
The RMPA analysis must consider the effects of both the Proposed Project and likely
future
9560-50
development on the ACEC.
Nor does the BLM explain how the RMPA sub-alternatives comply with FLPMA’s mandate to
prioritize the protection of ACEC’s during land use planning. See 43 U.S.C. § 1712(c)(3).
The analysis of sub-alternative 1 states there will be an increased likelihood of adverse effects to
ACEC values, but it does not say what values will be affected or what the effects are.
The analysis of RMPA sub-alternative 3 distinguishes that sub-alternative from sub-alternative 1 by
stating: “However, in addition, the portion of the ACEC overlapped by the utility corridor would
no longer be an avoidance area for new land use authorizations, which could adversely affect
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ACEC values.” This is inaccurate and demonstrates a lack of understanding about the BLM’s
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9560-51 Areas of Critical Environmental Concern (ACEC)

In fact, the portion of the ACEC overlapped by the utility corridor would no longer be an avoidance
area under both sub-alternatives 1 and 3, so the analysis should be similar. However, the analysis
varies considerably and contradicts itself throughout the EIS. Similarly, the amendment to 9560-52 Areas of Critical Environmental Concern (ACEC)
Decision No. LA-VR-01 is the same under sub-alternatives 1 and 3, so the discussion of this
9560-51
amendment under sub-alternative 1 should be included under sub-alternative 3 as well.

3.5.2.2

84

3.5.2.2

86

3.5.2.3

86

3.5.2.4

87

These errors suggest that the BLM itself does not fully understand the RMPA sub-alternatives and
that the analysis is fatally flawed.
The conclusion that RMPA sub-alternative 3 will benefit ACEC values by adjusting the boundaries
of Corridor 113-116 is absurd and without basis. Simply counting the acreage of overlap before
and after the RMPA, without context, is not meaningful or helpful and does not constitute
“analysis.” Given that the area to be removed from Corridor 113-116 is steep terrain that is
unlikely to ever be developed anyway (hence the need for the RMPA here) and the BLM now
promises to encourage further development in the flatter ACEC lands being added to the utility
corridor, the actual result is that additional development will be more likely, thereby having major,
long-term adverse effects on the ACEC. As elsewhere, the DEIS “analysis” mostly just consists of
adding up land area totals or individual resources, thus reducing the “analysis” to a numbers game.
Even if the Proposed Project is approved along the Southern Alternative, mitigation measures
should include limitations on future development within the Kanab Creek ACEC. The
fact that the
9560-52
BLM is not considering this option is a fatal flaw. Also, the EIS must include residual effects
analysis for these mitigation measures.
The statement that the RMPA would not be needed under the Highway Alternative contradicts the
statement in chapter 1.3.2 that the BLM may decide to amend the RMP under either the No Action
or Highway Alternative. The EIS must clarify this contradiction and analyze effects accordingly.
The comparative analysis of the alternatives on the Kanab Creek ACEC is insufficient and plainly
incorrect. Given that the area to be removed from Corridor 113-116 is steep terrain that is unlikely
to ever be developed anyway (hence the need for the RMPA to accommodate the Proposed Project)
and the BLM now promises to encourage further development in the flatter ACEC lands being
added to the utility corridor, the actual result is that additional development will be more likely,
thereby having major, long-term adverse effects on ACEC values. Indeed, the entire purpose of the
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3.5.2.4
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3.6.2.2

94-95

3.6.2.2

94

3.6.2.2

95

3.6.2.2

95

3.7.2.2

110

9560-53 Areas of Critical Environmental Concern (ACEC)

RMPA is to facilitate the construction, operation, and maintenance of a major infrastructure project
through the ACEC, and the preferred sub-alternative will encourage additional development
9560-54 Areas of Critical Environmental Concern (ACEC)
beyond the LPP. This chapter must analyze those effects and compare them to the No
Action and
9560-54
Highway Alternatives.
The statement that the RMPA “could allow” additional ground-disturbing activities within the
9560-55
Areas of Critical Environmental Concern (ACEC)
Kanab Creek ACEC should be changed to “would allow.” Indeed, the entire point of the RMPA
is
to conform the RMP to the Proposed Project and thereby allow the construction, operation, and
maintenance of the Proposed Project within the ACEC.
The analyses of the effects of each RMPA sub-alternative on each resource is scattered throughout
the EIS in a manner that makes interdisciplinary analysis difficult and masks aggregate effects.
The lack of clarity and transparency regarding the BLM’s RMPA sub-alternatives is a fatal flaw.
Moreover, the analysis of the effects of the RMPA sub-alternatives on transportation does not make
any real conclusion nor consider that each sub-alternative will allow the construction, operation,
and maintenance of the Proposed Project within the Kanab Creek ACEC. The RMPA
analysis
9560-55
must consider the effects of both the Proposed Project and likely future development on the ACEC.
Nor does the BLM explain how the RMPA sub-alternatives comply with FLPMA’s mandate to
prioritize the protection of ACEC’s during land use planning. See 43 U.S.C. § 1712(c)(3).
The analysis of the effects of RMPA sub-alternative 1 is insufficient and inaccurate. If the ACEC
will no longer be an avoidance area for future development, and if the Project Proponent seeks to
build or improve access roads within the ACEC, then the Proposed Project will affect
transportation resources and the likelihood of additional land use authorizations such as building
and maintaining roads will increase.
The conclusion that opportunities for building new roads “would be minimal since the area is
relatively remote and inaccessible” is without merit. The RMPA will allow new roads and the
upgrading of existing roads, thereby making the area more accessible.
Even if the Proposed Project is approved along the Southern Alternative, mitigation measures
should include limitations on future development within the Kanab Creek ACEC. The fact that the
BLM is not considering this option is a fatal flaw.
The analysis under RMPA sub-alternative 1 for effects on recreation is insufficient and incorrect.
Since Decision No. MA-LR-06 will be amended to allow new land use authorizations, including
new travel routes, then opportunities for increased recreation in the ACEC are unlikely to be
Page 28

9560
9560-56 Areas of Critical Environmental Concern (ACEC)

3.9

122-135
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3.12.1.3

149

I

148

“minimal.” Also, if large construction crews and equipment will access the ACEC to build a major
infrastructure project like the Proposed Project within the Kanab Creek ACEC, then how remote
9560-57
and inaccessible can the area be? Given the potential for new access routes and other land use
authorizations, the EIS must explain why opportunities for recreation will be hindered by the
purported remoteness and inaccessibility of the ACEC.
9560-56
The analysis here is fatally flawed because it ignores the effects of the RMPA sub-alternatives 9560-58
on
water quality within the Kanab Creek ACEC.
The EIS states that long-term adverse effects are possible at the Kanab Creek crossing within the
ACEC due to the steep canyon walls, but the EIS must be more specific and should expect long9560-59
term effects. Water quality in riparian areas disturbed during construction, operation, and
maintenance of the Proposed Project will likely have long-term effects due to increased erosion
hazards, potential contamination from construction runoff or spills, bank destabilization, and/or
planned or sudden discharges during pipeline operation. Moreover, as recognized elsewhere
the
9560-57 in9560-60
EIS, restoration in the Kanab Creek ACEC crossing will be extremely difficult if not impossible
due to the steep terrain.
This should be chapter 3.9.2.4.
This should be chapter 3.9.2.5.I Also, this is not meaningful or helpful analysis. The EIS plays a
9560-58
numbers game that lacks context. In comparing the alternatives, for example, the EIS ignores the
Southern Alternative’s significant potential for long-term or permanent effects on water quality at
the Kanab Creek crossing within the ACEC due to erosion, siltation, and other effects.
9560-59 on
The analysis here is fatally flawed because it ignores the effects of the RMPA sub-alternatives
vegetation communities within the Kanab Creek ACEC.
The analysis of the Southern Alternative must include the RMPA. The analysis must also consider
the steep terrain within the Kanab Creek ACEC and the difficulty of mitigating effects
to
9560-60
vegetation communities as a result.
Neither the EIS nor Appendix C-14 discusses the application of the three-part wetland criteria to
each resource. At one time during this EIS process, for example, Gould Wash met the threeparameter criteria for wetland determination, but apparently it no longer does. Why not? The EIS
must provide more information about wetland determinations.
The discussion of invasive species in Kanab Creek canyon must acknowledge that the AZ Strip
Field Office Approved RMP and the Kanab Creek Riparian Restoration Project require the BLM to
fix or improve this problem. See, e.g., Decision Nos. DFC-RP-11 and MA-RP-01.
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152

3.12.2.2

152
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152
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The conclusion that the Southern Alternative will result in increased erosion and siltation at the
Kanab Creek crossing within the ACEC that will be difficult if not impossible to mitigate must be
9560-62 Wetland and Riparian
carried into the analyses of other resources as well, such as cultural resources and ethnographic
resources. In general, however, the EIS fails to take an interdisciplinary approach.
The analyses of the effects of each RMPA sub-alternative on each resource is scattered throughout
the EIS in a manner that makes interdisciplinary analysis difficult and masks aggregate effects.
The lack of clarity and transparency regarding the BLM’s RMPA sub-alternatives is a fatal flaw.
Moreover, the analysis of the effects of the RMPA sub-alternatives on wetland and riparian
resources does not make any real conclusion nor consider that each sub-alternative will allow the
construction, operation, and maintenance of the Proposed Project within the Kanab Creek ACEC.
The RMPA analysis must consider the effects of both the Proposed Project and likely future
development.
9560-61
Nor does the BLM explain how the RMPA sub-alternatives comply with FLPMA’s mandate to
prioritize the protection of ACEC’s during land use planning. See 43 U.S.C. § 1712(c)(3).
9560-62
The analysis of both RMPA sub-alternatives 1 and 3 ignore the proposed amendment to Decision
No. LA-VR-01, which will also affect wetland and riparian resources to the extent new land use
authorizations occur as a result. The analyses of the RMPA sub-alternatives for each resource is
inconsistent throughout the EIS, suggesting the BLM staff preparing the EIS have varying degrees
of understanding about what the RMPA sub-alternatives will accomplish. This is a fatal flaw.
The conclusion that RMPA sub-alternative 1 will result in a short-term loss of riparian resources
ignores the prior conclusions that increased erosion and siltation will occur and that mitigation may
not be possible at the Kanab Creek crossing within the ACEC. The EIS must also address the
potential long-term effects. The EIS must be clear about this rather than hide behind language like
“in at least the short term.”
The analysis of RMPA sub-alternative 3 distinguishes that sub-alternative from sub-alternative 1 by
stating: “In addition, the portion of the ACEC overlapped by the utility corridor would no longer
be an avoidance area for new land use authorizations, which could increase the likelihood of land
use authorizations within the corridor with associated effects to resources.” This is inaccurate and
demonstrates a lack of understanding about the BLM’s RMPA sub-alternatives.
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In fact, the portion of the ACEC overlapped by the utility corridor would no longer be an avoidance
area under both sub-alternatives 1 and 3, so the analysis should be similar. However, the analysis
9560-64 Sensitive Species Plants
varies considerably, contradicts itself throughout the EIS, suggesting that the BLM itself does not
fully understand the RMPA sub-alternatives and that the analysis is fatally flawed.
9560-63

3.12.2.2
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3.13.2.2
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3.14.2.1

172

3.15.1.3

181

3.15.2.1

184

3.15.2.3

193

Also, it indisputable that the RMPA sub-alternative “will” increase the likelihood of land use 9560-65 Sensitive Species Wildlife
authorizations within Corridor 113-116, including the Proposed Project. The repeated use of
hedging language such as “could allow” is misleading and simply inaccurate.
The conclusion that the reduction of overlap between the Kanab Creek ACEC and Corridor 1139560-66 T&E Species
116 will potentially decrease the likelihood of adverse effects to riparian resources is lacking
context and not based on thoughtful or real analysis. The whole reason for the preferred RMPA
9560-64
sub-alternative 3 is to remove steep, rugged terrain from the corridor (which are unlikely
to ever be
developed regardless of whether they remain within Corridor 113-116) and to add flatter lands to
the corridor (which are more likely to be developed). The EIS repeatedly fails to follow
or even
9560-65
recognize this basic logic.
The analysis here is fatally flawed because it ignores the effects of the RMPA sub-alternatives on
special status plants within the Kanab Creek ACEC.
The analysis of the Southern Alternative must include a discussion of the RMPA.
9560-66 on
The analysis here is fatally flawed because it ignores the effects of the RMPA sub-alternatives
sensitive species within the Kanab Creek ACEC.
The statement that the RMPA would not be needed under the No Action Alternative contradicts the
statement in chapter 1.3.2 that the BLM may decide to amend the RMP under either the No Action
or Highway Alternative. The EIS must clarify this contradiction and analyze effects accordingly.
Table 3.15-2 should note that the AZ Strip Field Office Approved RMP specially designated the
Kanab Creek ACEC in part to protect SW willow flycatcher habitat and adopted management
decisions to improve such habitat.
The statement that the RMPA would not be needed under the No Action Alternative contradicts the
statement in chapter 1.3.2 that the BLM may decide to amend the RMP under either the No Action
or Highway Alternative. The EIS must clarify this contradiction and analyze effects accordingly.
The analyses of the effects of each RMPA sub-alternative on each resource is scattered throughout
the EIS in a manner that makes interdisciplinary analysis difficult and masks aggregate effects.
The lack of clarity and transparency regarding the BLM’s RMPA sub-alternatives is a fatal flaw.
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Moreover, the analysis of the effects of the RMPA sub-alternatives on SW willow flycatcher
habitat does not make any real conclusion nor consider that each sub-alternative will allow the
construction, operation, and maintenance of the Proposed Project within the Kanab Creek ACEC.
The RMPA analysis must consider the effects of both the Proposed Project and likely future
development.
9560-67
Nor does the BLM explain how the RMPA sub-alternatives comply with FLPMA’s mandate to
prioritize the protection of ACEC’s during land use planning. See 43 U.S.C. § 1712(c)(3).
The EIS states that there is no critical habitat for the SW willow flycatcher within the Kanab Creek
ACEC, but fails to mention BLM designated the ACEC in part to protect SW willow flycatcher
habitat and adopted management decisions requiring it to improve such habitat. The EIS is silent
on this important fact.
Also, the EIS must describe the BLM’s attempts to document SW willow flycatchers in the Kanab
Creek ACEC and describe the BLM’s efforts to monitor the ACEC as required by the existing
RMP. The Kaibab Tribe has requested this information several times throughout the NEPA and
RMPA processes, as the regulations allow, but the BLM has never provided such information or
directly responded to those requests.

3.15.2.3

193

The RMP requires the BLM to take the following actions, among others, related to SW willow
flycatcher habitat within the Kanab Creek ACEC: (1) “An ACEC plan will be developed for
management of SW flycatchers and associated riparian values consistent with current recovery,
conservation, and strategic planning documents”; (2) “ BLM will continue to maintain updated
maps of SW flycatcher habitat in the Arizona Strip FO,” including the location, size, shape, and
spacing of habitat areas, habitat stage with respect to flycatchers (suitable occupied, suitable
unoccupied, suitable unsurveyed, potential or regenerating), and status of flycatcher surveys for
each area of suitable habitat; and (3) “BLM will continue to maintain a database of SW flycatcher
observations.”
The EIS must describe the BLM’s compliance with these requirements and incorporate all such
information into this EIS for analysis. If the BLM has not complied with these requirements, the
EIS must acknowledge this. The EIS cannot substitute for the BLM’s ongoing duty to actively
monitor and evaluate the Kanab Creek ACEC, and if the BLM has failed in its duties then the
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analysis in the EIS is not reliable. The BLM must correct any failures in managing Continued
the Kanab

9560-67 cont'd Special Status Species

Creek ACEC before it can meaningfully analyze effects on the SW willow flycatcher and
determine whether to amend the RMP.
Moreover, the applicable federal regulations require the BLM, before it amends an RMP, to
actively monitor and prepare annual status reports on its progress in implementing and monitoring
the Kanab Creek ACEC. See 43 CFR § 1610.4-9 (“The proposed plan shall establish intervals and
standards, as appropriate, for monitoring and evaluation of the plan. Such intervals and standards
shall be based on the sensitivity of the resource to the decisions involved and shall provide for
evaluation to determine whether mitigation measures are satisfactory, whether there has been
significant change in the related plans of other Federal agencies, State or local governments, or
Indian tribes, or whether there is new data of significance to the plan. The Field Manager shall be
responsible for monitoring and evaluating the plan in accordance with the established intervals and
standards and at other times as appropriate to determine whether there is sufficient cause to warrant
amendment or revision of the plan.”).
Accordingly, section 1613.63 of the BLM Manual states that “ACEC monitoring is part of the
monitoring provisions in the RMP. The BLM’s planning regulations prescribe that the RMP shall
establish intervals and standards for monitoring. The intervals and standards are to be based on the
sensitivity of the resources. In the case of ACEC’s, the resources are assumed to be sensitive.
Therefore, careful monitoring is critical—not only to ensure that protection of the identified
resource values occurs, but also to keep the managing official aware of how well the RMP
provisions are accomplishing their objectives. By so doing, the need, if any, for modification to the
RMP will be identified early so that the protection is accomplished and unnecessary measures are
not applied. In the case of the ACEC’s, it is particularly important that the monitoring measures be
systematic and structured so that the managing official is informed on a timely basis of any
significant changes in the related plans of other Federal agencies, State or local governments, or
Indian tribes. In accordance with 40 CFR 1505.3(d), the managing official shall, upon request,
make available to the public the results of monitoring.”
Again, the EIS fails to discuss BLM’s compliance with this “critical” monitoring requirement for
the Kanab Creek ACEC. The EIS must incorporate the results of monitoring into the analysis. If
the BLM has not complied with the SW willow flycatcher monitoring requirement, the EIS must
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acknowledge this because the EIS cannot substitute for the BLM’s ongoing duty to actively
monitor and evaluate the Kanab Creek ACEC. The BLM must correct any failures in managing the
9560-67 cont'd Special Status Species
Kanab Creek ACEC before it can determine whether to amend the RMP.
Further, section 1613.65 of the BLM Manual states: “Annually the State Director is required to
report to the Director (760) on progress in implementing and monitoring ACEC’s in order to track
accomplishments in managing ACEC’s and to provide an available base of information for
responding to Congressional and other inquiries. The report will cover management measures
undertaken and completed during the previous fiscal year as well as proposed management
measures to be initiated in the next fiscal year. The report, to be provided to the Director (760) by
October 15 of each year, must include, as a minimum, the following information for each ACEC:
name of the ACEC; size (in hectares and acres); date of designation; identification of applicable
land use plan; relevant and important values being protected; implementation actions accomplished
during the previous fiscal year; whether or not an activity plan is deemed necessary and, if so,
whether or not it has been prepared; and, scheduled implementation measures for the ensuing fiscal
year. The report should utilize a tabular format to the extent possible and be organized by District
and Resource Area. Its timely submission is critical.”
The EIS must include these annual reports in the analysis, or if the BLM has not complied with this
“critical” reporting requirement with respect to the Kanab Creek ACEC, the EIS must say so. The
EIS cannot substitute for the BLM’s ongoing duties with respect to the Kanab Creek ACEC, and if
the BLM has not complied with its monitoring and reporting duties than this analysis is fatally
flawed.
The analysis of RMPA sub-alternative 3 distinguishes that sub-alternative from sub-alternative 1 by
stating: “In addition, in RMPA Sub-alternative 3, the utility corridor would no longer be an
avoidance area for new land use authorizations, increasing the likelihood for adverse effects.” This
is inaccurate and demonstrates a lack of understanding about the BLM’s RMPA sub-alternatives.
3.15.2.3

193
In fact, the portion of the ACEC overlapped by the utility corridor would no longer be an avoidance
area under both sub-alternatives 1 and 3, so the analysis should be similar. However, the analysis
varies considerably, contradicts itself throughout the EIS, suggesting that the BLM itself does not
fully understand the RMPA sub-alternatives and that the analysis is fatally flawed.
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201

3.16.2.2
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Given the admitted difficulties in mitigating effects to riparian areas, geology and soils, vegetation
communities, and other resources that will also adversely affect SW willow flycatcher habitat, such
9560-69 Special Status Species
habitat is likely to be lost in the long-term under RMPA sub-alternatives 1 and 3. In general, the
EIS does a poor job of analyzing effects in a holistic, integrated manner, and instead9560-68
analyzes each
resource mostly in isolation and without consistently carrying over relevant analysis from other
9560-70 Areas of Critical Environmental Concern (ACEC)
resources.
The analysis of RMPA sub-alternatives 1 and 3 ignores the proposed amendment to Decision No.
LA-VR-01, which will also affect SW willow flycatcher habitat to the extent it new land use
9560-69
authorizations occur as a result. The analyses of the RMPA sub-alternatives for each
resource is
inconsistent throughout the EIS, and clearly the BLM staff preparing the EIS have varying degrees
of understanding about what the RMPA sub-alternatives will accomplish. This is a fatal flaw.
The comparative analysis of alternatives is insufficient because it simply adds up the acreage along
each route without considering the different effects in individual areas, such as the Kanab
Creek
9560-70
crossing within the ACEC where it will be difficult if not impossible to mitigate adverse effects to
SW willow flycatcher habitat. Moreover, the EIS says nothing about the data collected by the
BLM pursuant to the “critical” monitoring duties it is required to conduct. Without this
information the EIS analysis is fatally flawed.
The analysis of the Southern Alternative concludes that the Proposed Project would have negligible
effects on visual resources if the EPMs “are successfully implemented,” but the EIS previously
concluded that this is unlikely across the entire project area, particularly within the Kanab Creek
ACEC due to steep terrain, and the EIS must acknowledge and analyze that fact here. As stated
earlier in the EIS, the mitigation of adverse effects to geology and soils, vegetation communities,
etc. will be difficult, if not impossible, to mitigate at the Kanab Creek crossing on the Southern
Alternative. The EIS must recognize that the difficulty of mitigating effects within the ACEC will
likely have long-term or permanent effects on visual resources.
The analyses of the effects of each RMPA sub-alternative on each resource is scattered throughout
the EIS in a manner that makes interdisciplinary analysis difficult and masks aggregate effects.
The lack of clarity and transparency regarding the BLM’s RMPA sub-alternatives is a fatal flaw.
Moreover, the analysis of the effects of the RMPA sub-alternatives on visual resources does not
make any real conclusion nor consider that each sub-alternative will allow the construction,
operation, and maintenance of the Proposed Project within the Kanab Creek ACEC. The RMPA
analysis must consider the effects of both the Proposed Project and likely future development.
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3.16.2.2

3.16.2.2

-

3.16.2.2

3.16.2.2

Nor does the BLM explain how the RMPA sub-alternatives comply with FLPMA’s mandate to
9560-72 Other
prioritize the protection of ACEC’s during land use planning. See 43 U.S.C. § 1712(c)(3).
Although the proposed amendment to Decision Nos. MA-LR-06 and LA-VR-01 are identical under
RMPA sub-alternatives 1 and 3, the analysis under each sub-alternative differs considerably
9560-71 with
202, 208
respect to these amendments. The EIS must be consistent to the extent the proposed amendments
are the same under each sub-alternative.
The statements that the Kanab Creek ACEC is seldom seen by the general public and that visitation
is low must be removed as insensitive and inaccurate. The statements minimize and mask the high
potential for major long-term effects on visual resources within the ACEC, a VRM Class II area.
202
This area is part of an important cultural landscape within the Kanab Creek Traditional Cultural
District designated by the Kaibab Tribe. Members of the Kaibab Tribe regularly “see” this area
and value it for its visual resources.
The analysis of the RMPA states that the Proposed Project would create weak contrast if the EPMs
“are successfully implemented,” but the EIS previously concluded that this is unlikely across the
entire project area, particularly within the Kanab Creek ACEC due to steep terrain. Thus, the EIS
9560-72
must consider the potential for mitigation not being successful. As stated earlier in the EIS, the
202
mitigation of adverse effects to geology and soils, vegetation communities, etc. will be difficult if
not impossible at the Kanab Creek crossing on the Southern Alternative. The EIS must recognize
that the difficulty of mitigating effects within the ACEC will likely have long-term or permanent
effects on visual resources.
Table 3.16-4 interrupts the RMPA analysis even though it does not relate to that analysis, making it
203-207
even more difficult to follow and understand the BLM’s proposed RMPA sub-alternatives.
The analysis of RMPA sub-alternative 3 distinguishes that sub-alternative from sub-alternative 1 by
stating: “In addition, in RMPA Sub-alternative 3, the utility corridor would no longer be an
avoidance area for new land use authorizations, increasing the likelihood of adverse effects to
visual resources.” This is inaccurate and demonstrates a lack of understanding about the BLM’s
RMPA sub-alternatives.
208
In fact, the portion of the ACEC overlapped by the utility corridor would no longer be an avoidance
area under both sub-alternatives 1 and 3, so the analysis should be similar. However, the analysis
varies considerably, contradicts itself throughout the EIS, suggesting that the BLM itself does not
fully understand the RMPA sub-alternatives and that the analysis is fatally flawed.
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The analysis of RMPA sub-alternative 3 also resorts to simply counting the acreage of lands by
VRM class, without considering context such as the nature of the lands affected and the likelihood
of development on those lands. This analysis is therefore insufficient.
Change “TDCs” to “TCDs.”
The statement that the RMPA would not be needed under the No Action Alternative contradicts the
statement in chapter 1.3.2 that the BLM may decide to amend the RMP under either the No Action
or Highway Alternative. The EIS must clarify this contradiction and analyze effects accordingly.
The EIS does not explain the conclusion that most effects would be short term and could be
mitigated, which seems to conflict with the statement in chapter 3.18.2.1 that effects on
ethnographic resources would be long-term.
The analyses of the effects of each RMPA sub-alternative on each resource is scattered throughout
the EIS in a manner that makes interdisciplinary analysis difficult and masks aggregate effects.
The lack of clarity and transparency regarding the BLM’s RMPA sub-alternatives is a fatal flaw.
Moreover, the analysis of the effects of the RMPA sub-alternatives on cultural resources does not
make any real conclusion nor consider that each sub-alternative will allow the construction,
operation, and maintenance of the Proposed Project within the Kanab Creek ACEC. The analysis
of the RMPA sub-alternatives must consider the effects of the Proposed Project on individual
cultural resources located specifically within the ACEC. Further, the RMPA analysis must
consider the effects of both the Proposed Project and likely future development.
Also, the analysis suggests that significant protections will still apply within the ACEC and that as
a result cultural resources will not be adversely affected, but it hides the fact that the RMPA is for
the specific purpose of allowing the Proposed Project to be built across the Kanab Creek ACEC.
Without these amendments, the Proposed Project would not be built, so the RMPA will have
enormous effects on cultural resources. This analysis is fatally flawed.

3.17.2.2

219

Nor does the BLM explain how the RMPA sub-alternatives comply with FLPMA’s mandate to
prioritize the protection of ACECs during land use planning. See 43 U.S.C. § 1712(c)(3).
The analysis of RMPA sub-alternative 1 states that the amendment to Decision No. MA-LR-06 will
still require routing new utilities away from cultural resources and will require mitigation. The EIS
must identify the specific management decision or other provision in the RMP that requires routing
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new utilities away from cultural resources and state whether this requirement will apply to the
Proposed Project.
9560-74 Cultural Resources
The analysis of RMPA sub-alternative 3 distinguishes that sub-alternative from sub-alternative 1 by
stating: “In addition, the utility corridor would no longer be an avoidance area for new land use
authorizations, potentially increasing the likelihood of adverse effects to cultural resources.” This
is inaccurate and demonstrates a lack of understanding about the BLM’s RMPA sub-alternatives.

3.17.2.2

219

In fact, the portion of the ACEC overlapped by the utility corridor would no longer be an avoidance
area under both sub-alternatives 1 and 3, so the analysis should be similar. Similarly, the
amendment to Decision No. LA-VR-01 is the same under sub-alternatives 1 and 3, so the
discussion of this amendment under sub-alternative 1 should be included under sub-alternative 3 as
well. However, the analysis varies considerably, contradicts itself throughout the EIS, suggesting
that the BLM itself does not fully understand the RMPA sub-alternatives and that the analysis is
fatally flawed.
9560-73

Moreover, it indisputable that the RMPA sub-alternative 3, by increasing the likelihood for land
use authorizations, “will” also increase the likelihood of adverse effects to cultural resources within
the ACEC, including the effects of the Proposed Project. The repeated use of hedging language
such as “potentially increasing” is misleading and simply inaccurate.
First, the discussion of mitigation measures must recognize the Kaibab Tribe’s position that it is
impossible to mitigate adverse effects to cultural resources through the Kanab Creek ACEC.

3.17.2.2

219-220

Second, even if the Proposed Project is approved along the Southern Alternative, mitigation
measures should include limitations on future development within the Kanab Creek ACEC. The
fact that the BLM is not considering this option is a fatal flaw.
9560-74

Third, by delaying development of the HPTPs, it is impossible for the EIS to meaningfully analyze
effects on cultural resources, defeating the purposes of both NEPA and the NHPA.

3.17.2.4

221-222

Fourth, data recovery is not a type of mitigation, so those terms must not be presented as
synonymous.
The comparative analysis of alternatives is fatally flawed because the method of simply counting
the number of eligible properties potentially affected along each alignment, without any context, is
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inadequate. The EIS must consider that significant cultural resources are located near and within
the Kanab Creek ACEC, a largely undisturbed area that is currently difficult to access, and that the
9560-76 Ethnographic Resources
Kaibab Tribe and SPAC have repeatedly emphasized the importance of leaving this area
undisturbed for the protection of cultural resources. Rather than conduct thoughtful analysis,
however, the EIS reduces the analysis to a mere number counting exercise and fails to reach any
9560-77 Ethnographic Resources
real conclusion.
Also, the EIS must clarify what it means by “complex” sites. The BOR repeated this term at the
public meetings on July 8 and 9 without clarification. It also ignores that the Kaibab Tribe
formally resolved to support the Highway Alternative, so to the extent these sites are located on the
KIR they may not be as “complex” as the EIS wants the public to think.
In sum, the “analysis” is clearly crafted so that the Highway Alternative appears to have
greater
9560-76
adverse effects on cultural resources than the Southern Alternative, when in fact this is not the case.
This analysis totally ignores the Kaibab Tribe’s views, even though the Tribe is a cooperating
agency with special expertise in this area.
The EIS must also recognize that NRHP Bulletin 38 is a key component of the regulatory
framework for ethnographic resources that provides guidance on how to apply the eligibility
criteria, as follows:

3.18.1.1

223

For Criterion A, “[t]he word ‘our’ . . . may be taken to refer to the group to which the property may
have traditional cultural significance, and the word ‘history’ may be taken to include traditional
oral history as well as recorded history.” NRHP Bulletin 38 (NPS 1998) at 12.
9560-77

3.18.1.1

224-225

For Criterion B, “the word ‘our’ can be interpreted with reference to the people who are thought to
regard the property as traditionally important. The word ‘persons’ can be taken to refer both to
persons whose tangible, human existence in the past can be inferred on the basis of historical,
ethnographic, or other research, and to ‘persons’ such as gods and demigods who feature in the
traditions of a group.” NRHP Bulletin 38 (NPS 1998) at 13.
By delaying development of the HPTPs until after a Programmatic Agreement is signed, it is
impossible for the EIS to meaningfully analyze effects on ethnographic resources. This defeats the
purposes of both NEPA and the NHPA.
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3.18.2.2

227

3.18.2.2

-

•

3.18.2.2

228

3.18.2.2

229-230

228

9560-78 Areas of Critical Environmental Concern (ACEC)

The statement that “the Proposed Project would impinge on a very small part of the sacred site” is
inaccurate. The Proposed Project will affect hundreds of acres within the Kanab Creek ACEC and
9560-79 Vegetation Communities
sacred site, which by any definition is not “very small.” The EIS repeatedly uses phrases like this
to minimize the true magnitude of adverse effects within the ACEC and sacred site.
The comparison between the size of Washington, D.C. and the Kanab Creek TCD is irrelevant,
inappropriate, and must be removed. This fact has nothing to do with analyzing the Proposed
9560-79
Project’s effects and, given the lack of context, the comparison seems intended to discredit or
create skepticism about the boundaries of the TCD as set forth by the Kaibab Tribe. It is not the
BOR’s job to take issue with the Tribe’s determination on what constitutes the TCD.
The statement that short-term effects related to ground clearing and re-vegetation efforts would
occur within the TCD is inaccurate and completely ignores the prior analysis of geology and soils,
vegetation communities, and visual resources, among others, where the EIS acknowledges that
long-term effects are likely due to the steep terrain and the difficulty of mitigating adverse effects
at the Kanab Creek crossing within the ACEC.
The analyses of the effects of each RMPA sub-alternative on each resource is scattered throughout
the EIS in a manner that makes interdisciplinary analysis difficult and masks aggregate effects.
The lack of clarity and transparency regarding the BLM’s RMPA sub-alternatives is a fatal flaw.
For example, the proposed amendments to Decision Nos. MA-LR-06 and LA-VR-01 are identical
under RMPA sub-alternatives 1 and 3, yet the analysis of effects under each sub-alternative differs
considerably. In fact, the EIS is silent on the amendment to Decision No. LA-VR-01 under both
sub-alternatives.
Also, this analysis differs considerably from the analysis of the RMPA sub-alternatives contained
in Appendix C-21 – Ethnographic Resources. These inconsistencies must be reconciled.
Further, the analysis of the effects of the RMPA sub-alternatives on ethnographic resources does
not make any real conclusions. The analysis of the RMPA sub-alternatives must consider the
effects of the Proposed Project on individual ethnographic resources located specifically within the
ACEC. It simply adds up acreages and numbers of ethnographic resources and presents this basic
exercise as “analysis.” Nor does the BLM explain how the RMPA sub-alternatives comply with
FLPMA’s mandate to prioritize the protection of ACEC’s during land use planning. See 43 U.S.C.
§ 1712(c)(3).
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3.18.2.2

229

3.18.2.4

232

I3.19.1.1

I

-

I233

I

3.19.1.1

•

3.19.2.2

•

233

234

The analysis of RMPA sub-alternative 1 states that the amendment to Decision No. MA-LR-06 will
still require routing new utilities away from ethnographic resources and will require mitigation.
9560-81 Native American Concerns
The EIS must identify the specific management decision or other provision in the RMP
that
9560-80
requires routing new utilities away from ethnographic resources and state whether this requirement
will apply to the Proposed Project.
9560-82 Native American Concerns
The comparative analysis of alternatives is fatally flawed and lacks context. The method of simply
counting the number of properties potentially affected along each alignment is inadequate. Rather
than examine the nature and scope of the ethnographic resources being affected, the EIS simply
adds up the total numbers and presents them in a manner that clearly favors the Southern
Alternative, even though in fact the Southern Alternative will result in greater unavoidable adverse
effects.
The EIS must consider that significant cultural resources are located near and within the Kanab
Creek ACEC, a largely undisturbed area that is currently difficult to access, and that9560-81
the Kaibab
Tribe and SPAC have repeatedly emphasized the importance of leaving this area undisturbed for
the protection of cultural resources. Rather than conduct thoughtful analysis, however, the EIS
reduces the analysis to a mere number counting exercise and fails to reach any real conclusion.
In addition to the KIR, the Kaibab Tribe’s reserved water rights and claims are an ITA.
The statement that the “treaty creating the KIR” did not explicitly mention water rights is irrelevant
and incorrect and must be removed. First, all tribes with reservations created by the9560-82
federal
government have implied water rights, not just the Kaibab Tribe. Second, as explained below, the
Kaibab Tribe and US did not enter into a “treaty creating the KIR.” This statement shows a lack of
understanding about the history of the KIR, and ignores the Tribe’s repeated attempts to clarify the
history of the KIR.
The statement that “the executive order establishing the KIR does not contain off-reservation
hunting, fishing, gathering, or similar rights” is an unsupported and unadjudicated legal conclusion
and must be removed.
The statement also shows a lack of understanding of tribal rights and the history of the KIR, and
contradicts the preceding statement that a “treaty” created the KIR. Moreover, the executive
branch, through the Department of Interior, created the KIR in 1907. On October 15, 1907 the
Acting Commissioner of Indian Affairs recommended that the Secretary of Interior withdraw lands
for the benefit of Kaibab Paiute people, and the First Assistant Secretary approved the withdrawal
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cont'd Native American Concerns

the next day, on October 16, 1907, and directed the Commissioner of the General Land Office to
take “action in accordance with the foregoing recommendations.” Letter from C. F. Larrabee,
9560-83 Other
Acting Comm’r, Dep’t of Interior, Office of Indian Affairs, to Sec’y of Interior (Oct. 15, 1907),
approved by Thomas Ryan, First Assistant Sec’y (Oct. 16, 1907). This withdrawal constituted
official executive action establishing the KIR. See United States v. Walker River Irr. Dist., 104
9560-84 Travel Management
F.2d 334, 338 (9th Cir. 1939).

3.20

236-248

3.21

248

3.21.2.2

253

4

255-256

5

257-277

5.3

278

Indeed, President Woodrow Wilson’s 1913 Executive Order recognized and sanctioned the
Department’s previous action establishing the Reservation by expressly stating the Executive Order
9560-85 Cumulative Impacts
did “not supersede, nor in anywise affect departmental orders including a portion of said lands
within the boundaries of the Kaibab Indian Reservation.” Exec. Order of June 11, 1913. Clearly,
then, the KIR pre-existed the 1913 executive order and the 1913 executive order did not create the
KIR.
The analysis here is fatally flawed because it ignores the effects of the RMPA sub-alternatives
9560-83 on
socioeconomics.
The analysis here is fatally flawed because it ignores the effects of the RMPA sub-alternatives on
environmental justice.
The analysis of the Southern Alternative must include a discussion of the RMPA.
The analysis in chapter 4 is limited to cultural and ethnographic resources, ignoring vegetation
9560-84
communities, SW willow flycatcher habitat, visual resources, water quality, and other
resources
that will potentially be destroyed at the Kanab Creek crossing within the ACEC. This analysis is
9560-85
insufficient.
The cumulative effects analysis here is fatally flawed because it does not discuss the RMPA subalternatives.
The cumulative effects analysis does not account for RMPA and the long-term effects of building
access roads, removing protections and restrictions, and establishing precedent for and encouraging
major infrastructure development within the Kanab Creek ACEC. The RMPA will therefore
contribute to cumulative effects on geology and soils, noise and vibration, vegetation communities,
land use, recreation, SW willow flycatcher habitat, cultural resources, ethnographic resources,
visual resources, riparian resources, water quality, and other resources.
When there are cumulative impacts, the analysis must at a minimum summarize the other past,
present, and reasonably foreseeable actions (“PPRFAs”) and their effects, summarize the overall
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cumulative effects of the alternative coupled with the PPRFAs, and then describe the contribution
of the Proposed Project to the overall cumulative effects.

5.6.2

277

App’x C-20 /
1.2.2.1

5

App’x C-20 /
1.2.2.1

6

App’x C-20 /
1.2.2.1

6

Also, there are considerable inconsistencies between the cumulative effects analyses in the
appendices, as well as inconsistencies in the EIS between the prior analyses of effects for each
resource and the analyses of cumulative effects under each resource.
The results of the cumulative effects analysis summarized in Table 5.6-1 are inaccurate and fatally
flawed. For example, the conclusion that similar cumulative effects will occur on the Highway
Alternative and Southern Alternative for geology and soils, land use, recreation, water quality,
vegetation communities, wetland and riparian, threatened and endangered species, visual resources,
and cultural resources ignores the difficulties associated with mitigating adverse effects at the
Kanab Creek crossing within the ACEC and the likelihood of long-term or permanent effects to
these resources.
Consistent with Bulletin 38, when discussing Criterion A the appendix must acknowledge that
“[t]he word ‘our’ . . . may be taken to refer to the group to which the property may have traditional
cultural significance, and the word ‘history’ may be taken to include traditional oral history as well
as recorded history.” NRHP Bulletin 38 (NPS 1998) at 12.
When discussing Criterion B, the appendix must acknowledge that “the word ‘our’ can be
interpreted with reference to the people who are thought to regard the property as traditionally
important. The word ‘persons’ can be taken to refer both to persons whose tangible, human
existence in the past can be inferred on the basis of historical, ethnographic, or other research, and
to ‘persons’ such as gods and demigods who feature in the traditions of a group.” NRHP Bulletin
38 (NPS 1998) at 13.
Appendix C-20 cites to the 1992 version of Bulletin 38 and not the 1998 version. The analysis
must rely on current guidance.
Again, Appendix C-20 ignores that Bulletin 38 provides guidance on how to apply the “four basic
NRHP criteria.” The appendix must acknowledge that for Criterion A “[t]he word ‘our’ . . . may be
taken to refer to the group to which the property may have traditional cultural significance, and the
word ‘history’ may be taken to include traditional oral history as well as recorded history.” NRHP
Bulletin 38 (NPS 1998) at 12.
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•

App’x C-20 / 2.1

18

App’x C-20 / 2.2

18

App’x C-20 / 2.2.1

19

App’x C-20 / 2.2.1

20
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Also, for Criterion B the appendix must acknowledge that “the word ‘our’ can be interpreted with
reference to the people who are thought to regard the property as traditionally important. The word
‘persons’ can be taken to refer both to persons whose tangible, human existence in the past can be
inferred on the basis of historical, ethnographic, or other research, and to ‘persons’ such as gods
and demigods who feature in the traditions of a group.” NRHP Bulletin 38 (NPS 1998) at 13.
Appendix C-20 mentions the presence of 26 eligible prehistoric sites within the Project APE in
Arizona, but the discussion of which criteria (A, B, C, or D) were used to determine eligibility for
these sites has inexplicable been removed. The EIS must clarify which criteria were used. As
previously explained by the Kaibab Tribe and SPAC in comments on the Class III survey and
elsewhere, many of these sites are eligible under Criteria A and B in addition to Criterion D. This
also applies to such sites in Utah. The EIS must acknowledge this and address this issue.
In addition, the analysis must indicate and consider the number and type of eligible prehistoric sites
are located specifically within the Kanab Creek ACEC.
As previously explained by the Kaibab Tribe and SPAC in comments on the Class III survey and
elsewhere, the 10 multi-component sites within the Project APE in Arizona are also eligible under
Criteria A and B. This also applies to such sites in Utah. The EIS must acknowledge this and
address this issue.
The statement that the RMPA would not be needed under the No Action Alternative contradicts the
statement in chapter 1.3.2 of the EIS that the BLM may decide to amend the RMP under either the
No Action or Highway Alternative. The EIS must clarify this contradiction and analyze effects
accordingly.
The statement that “the pipeline route would not be able to be shifted enough to avoid sites” needs
clarification. It can’t be shifted to avoid any sites at all? This seems to say that avoidance is not an
option along the pipeline route, including within the Kanab Creek ACEC. The EIS must clarify.
The discussion of the RMPA must mention FLPMA’s mandate to the BLM to prioritize the
protection of ACEC’s during land use planning. See 43 U.S.C. § 1712(c)(3).
Rather than note Decision No. MA-AC-10 as an “one example,” the EIS must provide information
to the public about all applicable and/or affected management decisions. The Kaibab Tribe has
repeatedly asked for a clear and concise description of the RMPA sub-alternatives with
comprehensive tables listing every management decision that currently applies to ACECs and
Corridor 113-116 and the effects of the RMPA on the language and applicability of such
management decisions, as well as detailed maps showing where such management decisions apply
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App’x C-20 / 2.2.1

20

App’x C-20 / 2.2.1

•

App’x C-20 / 2.3.1

22

App’x C-20 / 2.3.1

24

21

and how that will change under each RMPA sub-alternative. However, this request is always
rejected without explanation. The EIS must clearly, precisely, and comprehensively describes
exactly what will occur under each RMPA sub-alternative. The lack of clarity about the proposed
RMPA and how the sub-alternative would work on the ground undoubtedly stifled public
participation and is a fatal flaw.
The analysis of the RMPA sub-alternatives and mitigation measures in Appendix C-20 is identical
to the analysis in chapter 3.17.2.2 of the EIS, so the Kaibab Tribe makes the same comments here
as it made on the analysis in chapter 3.17.2.2 of the EIS, above.
The EIS must clarify what it means by “complex” sites. The BOR repeated this term at the public
meetings on July 8 and 9 without clarification. The EIS also ignores that the Kaibab Tribe formally
resolved to support and is willing to cooperate with the Project Proponent regarding the Highway
Alternative, so to the extent these sites are located on the KIR they may not be as “complex” as the
EIS wants the public to think.
Data recovery and historical research are not mitigation measures.
The comparative analysis of alternatives is fatally flawed because the method of simply counting
the number of eligible properties potentially affected along each alignment, without any context, is
inadequate. The EIS must consider that significant cultural resources are located near and within
the Kanab Creek ACEC, a largely undisturbed area that is currently difficult to access, and that the
Kaibab Tribe and SPAC have repeatedly emphasized the importance of leaving this area
undisturbed for the protection of cultural resources. Rather than conduct thoughtful analysis,
however, the EIS reduces the analysis to a mere number counting exercise and fails to reach any
real conclusion.
Also, the EIS must clarify what it means by “complex” sites. The BOR repeated this term at the
public meetings on July 8 and 9 without clarification. It also ignores that the Kaibab Tribe
formally resolved to support the Highway Alternative, so to the extent these sites are located on the
KIR they may not be as “complex” as the EIS wants the public to think.
In sum, the “analysis” is clearly crafted so that the Highway Alternative appears to have greater
adverse effects on cultural resources than the Southern Alternative, when in fact this is not the case.
This analysis totally ignores the Kaibab Tribe’s views, even though the Tribe is a cooperating
agency with special expertise in this area
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Appendix C-21 discusses the eligibility of TCPs and TCDs and selectively quotes Bulletin 38 but
ignores that Bulletin 38 provides guidance on how to apply the four eligibility criteria. For
Criterion A “[t]he word ‘our’ . . . may be taken to refer to the group to which the property may
have traditional cultural significance, and the word ‘history’ may be taken to include traditional
oral history as well as recorded history.” NRHP Bulletin 38 (NPS 1998) at 12. For Criterion B
“the word ‘our’ can be interpreted with reference to the people who are thought to regard the
property as traditionally important. The word ‘persons’ can be taken to refer both to persons whose
tangible, human existence in the past can be inferred on the basis of historical, ethnographic, or
other research, and to ‘persons’ such as gods and demigods who feature in the traditions of a
group.” NRHP Bulletin 38 (NPS 1998) at 13. The EIS must recognize and follow this guidance.
Appendix C-21 cites to the 1992 version of Bulletin 38. The EIS should reference and rely on the
most current version of Bulletin 38, which was revised in 1998.
The comparison between the size of Washington, D.C. and the Kanab Creek TCD is irrelevant,
inappropriate, and must be removed. This fact has nothing to do with the analysis of the Proposed
Project’s effects and, given the lack of context, the comparison seems intended to discredit or
create skepticism about the boundaries of the TCD as set forth by the Kaibab Tribe. It is not the
BOR’s job to take issue with the Tribe’s determination on what constitutes the TCD.
The statement regarding “the already existing energy corridor” masks that the BLM specially
designated the Kanab Creek ACEC in part to protect significant cultural and ethnographic
resources in 2008, one year before it designated Corridor 113-116 through the ACEC as a Section
368 Energy Corridor in 2009.
The discussion and analysis of effects of the RMPA sub-alternatives in Appendix C-21 differs
considerably from the analysis of the RMPA sub-alternatives in chapter 3.18.2.2 of the EIS. This
inconsistent analysis is a fatal flaw.
The discussion of President Woodrow Wilson’s executive order is legally and factually incorrect
and irrelevant to the analysis and must be removed from Appendix C-22. The discussion also
shows a clear lack of understanding about the history of the KIR.
The federal government created the KIR in 1907. On October 15, 1907 the Acting Commissioner
recommended that the Secretary of Interior withdraw lands for the benefit of Kaibab Paiute people,
and the First Assistant Secretary approved the withdrawal the next day, on October 16, 1907, and
directed the Commissioner of the General Land Office to take “action in accordance with the
foregoing recommendations.” Letter from C. F. Larrabee, Acting Comm’r, Dep’t of Interior,
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Office of Indian Affairs, to Sec’y of Interior (Oct. 15, 1907), approved by Thomas Ryan, First
Assistant Sec’y (Oct. 16, 1907). This withdrawal constituted official executive action establishing
the KIR. See United States v. Walker River Irr. Dist., 104 F.2d 334, 338 (9th Cir. 1939).

App’x C-22 / 1.2.1

I3

App’x C-22 / 1.2.2

I3

App’x C-22 / 1.2.3

I3

App’x C-22 / 1.2.3

3

Indeed, President Woodrow Wilson’s 1913 executive order recognized and sanctioned the
Department’s previous action establishing the KIR by expressly stating the 1913 executive order
did “not supersede, nor in anywise affect departmental orders including a portion of said lands
within the boundaries of the Kaibab Indian Reservation.” Exec. Order of June 11, 1913. Clearly,
then, the KIR pre-existed the 1913 and 1917 executive orders and neither the 1913 and 1917
executive orders created the KIR, they simply confirmed its prior creation.
The statement about the Kaibab Tribe’s off-reservation rights is an unsupported and unadjudicated
legal conclusion and must be removed from Appendix C-22.
The statement about the Kaibab Tribe’s hunting and fishing rights is an unsupported and
unadjudicated legal conclusion and must be removed from Appendix C-22. The reference to a
“treaty” is also factually incorrect, as explained above.
The statement that the “treaty creating the KIR” did not explicitly mention water rights is irrelevant
and incorrect and must be removed. First, all tribes with reservations created by the federal
government have implied water rights, not just the Kaibab Tribe. Second, as explained below, the
Kaibab Tribe and US did not enter into a “treaty creating the KIR.” This statement shows a lack of
understanding about the history of the KIR and ignores the Tribe’s repeated attempts to clarify that
history.
The Kaibab Tribe’s reserved water rights and claims are also an ITA.
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In accordance with the National Environmental Policy Act of 1969, the Bureau of Reclamation wm prepare an
Environmental Impact Statement for the ake Powell Pipeline Project proposed by the Utah Board of Water
Resources. The LEP. is a water delivery pipeline that begins at Lake Powell near Glen Canyon Dam in

age,

Arizona, and e ds at Sand Hollow Reservoir near St. George, Utah . .U.B.W..R proposes building .LP.P. in order to bring a
second source of water to Washington County in Utah to meet future water demands, diversify the regional water
supply portfolio, and enhance the reliabil ity of the water supply.
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Garkane Map
This map displays the extent of Garkane Energy Cooperative's service area as well as board district boundaries, office
locations, transformers, and all overhead, underground , and transmission lines managed by Garkane.
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9561-1 T&E Species
From:
Sent:
To:
Subject:

Gretchen M Baker <gretchenmbaker@gmail.com>
Tuesday, September 8, 2020 8:56 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9561-2 Socioeconomics

9561-3 Climate Change - General

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
Our family vacations along part of the proposed pipeline corridor, particularly
along US 89 and the Grand Staircase Escalante National Monument. We are
attracted to this area due to its remoteness, wildness, and lack of
infrastructure.
The amount of construction needed to build this pipeline would industrialize
US 89. This would not only ruin the scenic value, but also greatly increase
the light pollution in one of the darkest areas of the country. Light pollution
is a highly avoidable pollution, and keeping the pipeline out of this area
would help keep it darker. Dark skies are essential to many animal species
for navigation, life cycles, and even for keeping humans healthier.
I would also like to comment:







The BOR’s plan to mitigate impacts to Mojave desert tortoises is
insufficient to meet the need of protecting these threatened animals.
The DEIS (page 99) only considers impacts within one mile of the
pipeline, which is insufficient as it omits completely the impact of the
necessary infrastructure that has to be built to support the pipeline.
The BOR failed to consider the value of pristine land lost and scarred
for future generations.
The BOR must assess economic effects of lost scenic values on tourism
and major events in the region.
The BOR omits the effects of greenhouse gas emissions resulting from
LPP cement.

Instead of a pipeline that will tap into a water source that is already
shrinking and thus will not be economically viable over the long run, water
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conservation is a viable, less expensive option with little or no environmental
damage.
This pipeline has more negative effects than positive ones associated with it.
It should not be approved.
Sincerely,
Gretchen Baker
PO Box 34
Baker, NV 89311
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Ginger Ritter <gritter@azgfd.gov>
Tuesday, September 8, 2020 12:32 PM
LPP, BOR-sha-PRO
Project Evaluation Program - Game and Fish; Clay Crowder;
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Environmental Impact Statement/Draft Resource
Management Plan Amendment
M20-06083932 Revised - AGFD comm Lake Powell Pipeline
Project DEIS signed 9-3-20.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hello,
Attached are the Arizona Game and Fish Department's comments on the draft
Environmental Impact Statement and Draft Resource Management Plan
Amendment for the Lake Powell Pipeline project. Please let me know if you have any
trouble viewing the attachment.
Thanks,
GINGER RITTER | PROJECT EVALUATION PROGRAM SUPERVISOR
ARIZONA GAME AND FISH DEPARTMENT - WMHB
OFFICE: 623.236.7606
MOBILE: 602.510.3557
EMAIL: gritter@azgfd.gov
azgfd.gov | 5000 W. Carefree Highway, Phoenix, AZ 85086
Join our new Conservation Membership program and ensure a wildlife legacy for the future.
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September 8, 2020

Mr. Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 E. Lakeview Parkway
Provo, UT 84606
Submitted via email: 1pp@usbr.gov

RE:

Arizona Game and Fish Department comments on Lake Powell Pipeline Draft
Environmental Impact Statement/Draft Resource Management Plan Amendment

Dear Mr. Baxter:
Under Title 17 of the Arizona Revised Statutes, the Arizona Game and Fish (Department), by
and through the Arizona Game and Fish Commission (Commission), has jurisdictional authority
to protect and conserve the state's wildlife resources, as well as safe watercraft and off-highway
vehicle recreation for the enjoyment, appreciation, and use by present and future generations. In
addition, the Department manages threatened and endangered species though Section 6
authorities and the Department's lO(a)l(A) permit. It is the mission of the Department to
conserve Arizona's diverse fish and wildlife resources and manage for safe, compatible outdoor
recreation opportunities for current and future generations. Under these authorities and
management objectives, the Department appreciates the chance to provide input on the Lake
Powell Pipeline Draft Environmental Impact Statement (DEIS)/Draft Resource Management
Plan Amendment.

Legal Authorities and General Comments Overview
The Department understands that the Bureau of Reclamation (BOR) has developed conservation
measures that mitigate some direct impacts to wildlife. Similarly, the Department recognizes
BOR's incorporation and analysis of the state's "Species of Greatest Conservation Need" into
the DEIS. Lastly, the Department's recent scoping letter on the project did request inclusion of
"Species of Economic and Recreational Importance" into the DEIS. Although species with these
designations were not specifically defined within the DEIS, it is clear that maintaining mule deer
migration patterns and big game hunting were elements that were incorporated within the DEIS.
The Department does appreciate the informal cooperation and inclusion of Department data into
the DEIS, such as wildlife population trends and the most current literature in the Appendix
C-16: "General Fish and Wildlife" section. However, as the State's jurisdictional authority and
expert on the management of the state's wildlife resources and wildlife related recreation,
including aquatic invasive species, it is more appropriate for the Department to formally serve as
a Cooperating Agency on this project. The Department had requested cooperating agency status
azgfd.gov
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9562-1 Wildlife

for this project in our January 9, 2020 scoping letter and has not been granted this status, yet
BOR continues to request data and information to support the DEIS analysis.

9562-2 Aquatic Invasive Species
9562-1

Lastly, there are several legal/regulatory framework references pertaining to the Commission that
are highlighted throughout the DEIS. The Department's State Wildlife Action Plan (SWAP) is
discussed within several sections of the DEIS. Quite simply, the SWAP outlines strategies and
conservation actions to develop and implement programs that benefit wildlife and their habitats,
including species that are not hunted or fished. While the plan addresses the full array of wildlife
and habitats, it primarily focuses on identifying and managing habitat and "species of greatest
conservation need" and "species of economic and recreational importance."
Upon review, the Department noticed several inaccuracies in the SWAP language and
Commission authorities referenced within the DEIS. For example, within the "Aquatic Invasive
Species" section on page 136 it states: "Arizona's State Wildlife Action Plan of2012 provides a
10-year vision for achievement, subject to adaptive management and improvement along the way
under the watchful eye of the Federal Energy Regulatory Commission and its partners, for shared
success in wildlife conservation and management." This statement is inaccurate, the U.S. Fish
and Wildlife (FWS) administers State Wildlife Grants, which are Federal grant funds for State
wildlife agencies to address strategies and conservation actions identified within the State's
Wildlife Action Plan (e.g., Arizona's State Wildlife Action Plan). A correct reference to the
Commission's role with the SWAP can be found within the "Threatened and Endangered
Species" section on page 177, which states: "Arizona's State Wildlife Action Plan of 2012
(AZGFD 2012) provides a 10-year vision for achievement, subject to adaptive management and
improvement along the way under the watchful eye of the Arizona Game and Fish Commission
and its partners for shared success in wildlife conservation and management." The Department
requests the BOR change all SWAP references within the DEIS to reflect the page 177 language,
which highlights the Commission's oversight of Arizona's SWAP.
Aquatic Impacts
During the scoping phase of this project, the Department provided comments to the BOR
regarding the potential transport of nonnative fish from Lake Powell to the Virgin River
watershed, and the potential transmission and dissemination of quagga mussels (Dreissena
rostriformis bugensis) into the Virgin River. Although the BOR has analyzed Department
concerns within the DEIS and created mitigation measures that address some of these concerns,
the Department still has lingering concerns and requests that the BOR further clarify.

•

The DEIS refers to the potential secondary mitigation measure of using chemical control
of quagga mussels. If the primary mitigation measures of using screens and UV
treatments fail, then this secondary treatment could occur throughout the pipeline and
Sand Hollow Reservoir. The DEIS references limited fish mortality is expected for this
secondary mitigation measure due to the anticipated chemical dosages. The Department
accepts that the use of sodium hypochlorite or potassium chloride followed by
neutralization with sodium bisulfite is one of the better secondary mitigation options,
however, even sodium bisulfite has been known to cause fish kills due to its tendency to
reduce pH and dissolved oxygen levels (Ryon et al. 2002). Current conditions in the
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Virgin River include summer water temperatures that approach, and in places exceed, the
critical thermal maxima of the resident native fishes, which is around 32-33° C
(Kegerries et al. 2018). At such high temperatures, even slight changes in dissolved
oxygen and water chemistry can be lethal to fish. The Department requests that the BOR
identify and address the potential impact to native fish populations due to the likelihood
for repeat chemical control and the downstream effect on pH and dissolved oxygen
levels.
•

In the DEIS, the proposed strategy scenario for managing quagga mussel infestation of
Sand Hollow Reservoir and Quail Creek Reservoir, which are interconnected by a
pipeline, is to chemically treat the Sand Hollow Reservoir and cut off all discharge into
the river at the time of application. Quail Creek Reservoir drains directly into the Virgin
River. The Department is concerned that if the treatment action would occur during the
dry period of the summer, it could potentiariy dewater the river downstream from the
Washington Fields Diversion. Through the Department's analysis of this scenario within
the DEIS, the Virgin River in Arizona, upstream from the springs in the lower Virgin
River Gorge (65.5 km of river), would have the potential to be completely dewatered and
thus has the potential to harm or kill many rare and endangered fish. The Department
requests that the BOR address this scenamo within the DEIS, and specifically identify
how the BOR will ensure the river is flowing at a level high enough to maintain adequate
flows and tolerable temperatures (< 32 C) for native fish, even during a worst case
scenario with quagga mussel treatment.

•

The DEIS and Appendix C-12, "Aquatic Invasive Species" outlines the primary and
secondary mitigation strategies to control quagga mussels and other aquatic invasive
species. The strategies of using screens, filtration, and UV treatment (primary mitigation)
and the use of chemical control (secondary mitigation) are described in detail as
environmental protection measures within these sections. These mitigation measures have
few case examples highlighted within these sections that illustrate effective usage of
these environmental protection measures that can be used for comparison. The examples
that are included are mainly in aquatic systems in the eastern US. To alleviate concerns
for the potential to transport quagga mussels and other aquatic invasive species, the
Department requests that the BOR identify and include relevant examples of similar
scaled projects that utilize these interconnected environmental protection measures from
aquatic systems in the western US that have been successful in eliminating the transport
of quagga mussels. These examples would be best for stakeholders to evaluate the
efficacy of the proposed mitigation strategies.

Terrestrial Impacts
As stated earlier, the Department recognizes the emphasis the DEIS has given to migratory
wildlife and recreational opportunities. Both alternatives within the project footprint sit within
the Kaibab-Paunsaugunt Mule Deer Migration Corridor (corridor) and the BOR has incorporated
Utah's and Arizona's information on this corridor within the planning of the project. The
Department still has specific comments and concerns related to terrestrial wildlife that are
outlined below.

9562-2 cont'd Aquatic Invasive Species
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•

The Department requests the BOR and it's contractors coordinate with Department
personnel for on-the-ground knowledge prior to implementing wildlife related timing
restrictions that are outlined in the DEIS, Appendix C-16, and Appendix E. Similarly, the
Department would like to discuss the work with all project partners and contractors prior
to implementation.

•

In Appendix E, Environmental Protection Measures B.5.80 outlines a plan that is to be
developed after consulting with the Department and other appropriate agencies to turn
water sources on or off to aid in animal distribution away from the construction areas.
Due to wildlife utilizing waters mainly during times when active construction will not be
occurring (i.e. night usage) and the fact that active construction already temporarily
displaces wildlife to other water sources, it is rare for the Department to turn off a reliable
source of water for wildlife. Water sources are spread across the arid landscape in
northern Arizona and the Department prefers to keep as many waters on and flowing as
possible, with the possible exception for short durations when water sources could be
directly impacted within the construction footprint. The Department requests prior
coordination if a water source must be turned off, the Department also requests that a
temporary water source be made available as close in proximity to the reliable water
source as possible.

•

In Appendix E, Environmental Protection Measure B.5. 79 references the use of
temporary fencing to protect areas from wildlife and livestock grazing on the pipeline's
right-of-way while vegetation is becoming re-established after construction activities
conclude. This mitigation measure outlines that temporary fencing may be in place for an
extended period of time while vegetation re-establishes. No metrics are offered in the
environmental protection measure as to what vegetation threshold has to be reached to
remove the temporary fencing. For example, if the project is using the Arizona
Department of Environmental Quality standards for "final stabilization" of a site, in
which stabilization is achieved when you have 70% of the pre-construction vegetation
levels (in which noxious weeds do not count towards that threshold) recovered, then the
removal of temporary fencing could be delayed for many months, or even years due to
the ecosystem components and predominance of noxious weeds in the project area. The
Department is concerned that having temporary fencing along large swaths of the
pipeline right-of-way for long periods of time could impede the migratory corridor of
mule deer and other terrestrial wildlife. The Department requests that the BOR identify a
metric in the environmental protection measure that outlines the criteria when vegetative
recovery will be met as well as metrics that trigger the temporary fencing removal.

As the State agency with jurisdictional authority for mandatory conditions and protocols to
address the transport and introduction of aquatic invasive species identified under Arizona
Revised Statutes (ARS) 17-255.02(1), the Department finds the the BORs DEIS inadequate to
effectively eliminate the transport of Quagga mussels, the introduction into the Virgin River
drainage, and the missing analysis for cumulative effects (i.e., Virgin River fishes, repeated
treatments of Sand Hollow and Quail Creek reservoirs) of the proposed action. As such, the
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Department requests that the BOR be required to establish a mitigation endowment fund
managed by the Arizona Game and Fish Department, to compensate the state of Arizona for the
loss of aquatic resources in the Virgin River and the long term management of aquatic invasive
species due to this project. Additionally, the Department requests that the BOR include this
mitigation endowment fund within the EIS and address each concern prior to finalizing the EIS.
The Department looks forward to discussing the concerns and the opportunity to review the
revised DEIS. Please contact Scott Poppenberger, Regional II Supervisor, at (928) 214-1240 or
spoppenberger@azgfd.gov with any questions.

Sincry/4/~
Ja ;os
Assistant Director, Wildlife Management Division
Cc:

Brian Wooldridge, USFWS
Shaula Hedwall, USFWS
Mike Herder, BLM
Drew Cushing, UDWR

AGFD M20-06083932
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Dear Bureau of Reclamation:
I am concerned that the Draft EIS fails to evaluate reasonable alternatives, doesn't adequately
address public concerns, and doesn't include an objective analysis of the environmental and
economic impacts the projects will have on the residents of Washington County and the state of
Utah.
The Draft EIS doesn't give adequate consideration to the water conservation based alternatives.
How is the BOR able to state that these alternatives are "technically infeasible and/or would
require aggressive measures"? How is water conservation technically infeasible when
Washington County currently uses much more water per person per day than other southwestern
cities? If the multi-billion dollar project cost of constructing the Lake Powell Pipeline was
instead used for water conservation efforts, would the water conservation alternatives still be
considered "technically infeasible" or "aggressive"?
I am concerned that the BOR favors a multi-billion-dollar pipeline when Washington County has
among the highest rates of water use in the country.
I value using our resources as efficiently and sustainably as possible. The BOR must consider the
values of the community members in making a decision that impacts that community. The BOR
must consider the interest of the American public.
I believe that if someone makes a decision to live or start a business in a dry, arid location that
they have an obligation to adopt a water conservation ethic. I believe that there are limits to the
development and population growth that an area can reasonably support and that the BOR must
consider this in their analysis. The BOR must not support a project that would negatively affect
natural resources or support an unsustainable level of population growth, as doing so is in
conflict with their mission to "manage, develop, and protect water and related resources in an
environmentally and economically sound manner in the interest of the American public."
The BOR should consider a tiered water rate structure.

9564-1
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I lived in California for 25 years and experienced first-hand decades of drought. I witnessed
communities working together to meet strict water conservation guidelines. I believe that
Washington County can also succeed in a water conservation plan. The BOR should study
success stories from California, Australia, and other arid climates and use these lessons to
develop a plan for the Washington County area.
The BOR must provide details on how a 15.4% system loss was calculated.
As a resident of Washington County and owner of a small business in Washington County, I am
concerned that the BOR doesn't address the adverse economic effects of paying for the Lake
Powell Pipeline on residents and businesses.

9564-3 Socioeconomics
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I am concerned for the low-income residents in Washington County who are faced with a
quadrupling of water rates, doubling of impact fees, and property taxes going to WCWCD
increasing by more than 50 percent. The BOR must select an equitable alternative that supports
all Americans.
The BOR must consider how the current COVID-19 pandemic affects the financial and technical
feasibility of constructing the Lake Powell Pipeline.
I often drive along the area where the pipeline would be constructed. I enjoy the scenic views
from the drives and I also enjoy stopping to hike and explore these areas. The BOR must
consider the value of the land lost and the impact on scenic, cultural, natural, recreational, and
educational resources.
I am concerned that the desires of the Kaibab tribe have not been adequately studied and
considered. Additionally, the BOR must reach a formal agreement with the tribe before the
pipeline alternative is selected.
As a park ranger at Glen Canyon National Recreation Area, I witnessed first hand the impacts of
quagga mussels on infrastructure and the tremendous amount of time and financial resources that
go into fighting them once they arrive in an area. The BOR must evaluate the potential economic
cost of treating quagga mussels in the pipeline, reservoirs, municipal systems, businesses, and
homes. The BOR failed to analyze the effect and cost of chemicals used to eradicate quagga
mussels, potential effects on the quality and safety of drinking water, and potential pollution of
aquifer storage beneath Sand Hollow Reservoir. The BOR must include the risks and
implications if mitigation measures are not successful. The BOR must analyze the effects on
water quality from quagga mussel waste products (e.g., sulfites, sulfates, nitrogen, ammonia,
etc.) and decomposition within the pipeline and their ability to spread toxic algae.
I spent the summer of 2019 working and living in Page AZ and studying Lake Powell and I can say first hand that
the Colorado River is not a reliable long-term source of water for Washington County. Lake Powell was at its third
lowest level ever in 2018 - a mere 37% of its full capacity. I am concerned that the financial burden of the LPP on
the residents of Washington and Kane County will not outweigh the benefit of receiving an unreliable water supply.
15 out of the last 19
years saw lower than average inflow to Lake Powel. And with climate change, this trend is likely to continue. For
example, Jonathan Overpeck, a climate researcher at the University of Michigan, who has written several studies
showing the lasting impacts of a warming climate, showed that from 1916 to 2014, flows in the Colorado River
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dropped 16.5 percent, even though total precipitation in the upper basin increased slightly during that period,
because of warming temperatures. Additionally, using the paleohydrologic record, we know that the first 19 years of
the 21st century are already among the five driest extended periods in the past 1,200 years. We cannot depend on the
Colorado River as a reliable source of water for our future. The BOR did not adequately account for the effects of
climate change on the reliability of water from the Lake Powell Pipeline.

Thank you for your consideration of my comments.
Sincerely,
Holly Snow Canada
holly.snow.canada@gmail.com
Santa Clara, Utah
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From:
Sent:
To:
Subject:

Keep Kanab Unspoiled <info@keepkanabunspoiled.org>
Tuesday, September 8, 2020 11:58 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear U.S. Bureau of Reclamation;
Keep Kanab Unspoiled opposes the two Lake Powell Pipeline Alternatives because
they are unaffordable, do not secure a reliable second source of water, and Washington
County’s future water needs can be met by planned water projects and water
conservation, including upgrades to Washington County’s water infrastructure. The
Lake Powell Pipeline Alternatives would permanently damage the scenic landscape of
Kane County and negatively impact our tourism industry.
Keep Kanab Unspoiled is a local grassroots organization in Southern Utah dedicated to
saving Kanab and its magnificent landscape from being spoiled by industrial projects
that would harm our community, our economy, and the beautiful lands.
The Lake Powell Pipeline would disproportionally affect Kane County. The Lake Powell
Pipeline, under the two alternatives, would run through approximately 50 miles of public
land in Kane County, including the original Grand Staircase-Escalante National
Monument. Both the Southern Alternative and the Highway Alternative require 4 pump
stations; 3 feeder transmission lines from the main Lake Powell transmission lines to
power the pump stations; 1 hydro station; and 1 high point regulation tank in Kane
County. The LPP and its supporting infrastructure would scar the scenic beauty of the
desert landscapes, disturb wildlife, and expose archeological and cultural sites along its
route.
The unique scenic landscape of Kane County is world-renowned, and tourism is the
foundation of the Kane County’s economy, job creation and tax base. Therefore, it is a
serious concern that the visitor experience would be adversely impacted by the visible
scars from building the Lake Powell Pipeline and the infrastructure to support it. Already
hard hit by the covid-19 pandemic, our local hospitality industry and employees cannot
afford to risk further loss in tourism as result of the Lake Powell Pipeline.
Kane County would not receive water benefits from the project. Kane County Water
Conservancy District (KCWCD) pulled out of the LPP project in April 2020 after the
USBR analysis determined that Kane County did not need the water (Draft EIS, pp. 3,
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7-8). Kane County would also not be financially able to repay for the county’s share of
the project costs. KCWCD has requested that a “turnout” be installed east of Johnson
Canyon in Kane County, “for potential future delivery of water to the KCWCD” (Draft
EIS, pp. 8, 24). Pulling out of the project to subsequently rejoin should not be a way for
KCWCD to bypass the full NEPA review process (Draft EIS, p. 4). Keep Kanab
Unspoiled requests that the Bureau of Reclamation would conduct a full EIS review of
the KCWCD additional pipeline if KCWCD were to rejoin at some future time.
The LPP pipeline is not affordable for Washington County
We applaud the Bureau of Reclamation on conducting an affordability analysis. The
Draft EIS analysis finds that the two pipeline alternatives are affordable for planned
increases in water rates, impact fees and property taxes if the population grows at a
rate faster than 2 percent per year. Moreover, the analysis finds that both pipeline
alternatives are not affordable for a slower population growth and for low-income
households.

9565-2 Impact Analysis Methodology
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Moreover, the affordability analysis does not determine whether or not the planned
increases in water rates, impact fees and property taxes are sufficient for Washington
Country Water Conservancy District (WCWCD) to actually pay for the LPP pipeline. An
economic model by Professor Gabriel Lozada with the Department of Economics at the
University of Utah showed that the water rates and impact fees have to increase by
substantially more than the planned increases in order for WCWCD to repay the state of
Utah for the costs of building the pipeline and for the annual OM&R and power costs
(even after removing the power generating component of the project).
In order to determine the affordability of the LPP project, the EIS needs to look at
required increases in water rates, impact fees and property taxes, rather than the
increases that WCWCD’s planned increases. This involves conducting a complete
financial analysis of the two pipeline alternatives for the updated full-range project costs
and include financing costs (interest payments) for the full finance period.
Future water needs are exaggerated
After reviewing the Draft EIS’ analysis of Washington County’s future needs, we believe
that the USBR substantially overestimates future water needs (Draft EIS, Appendix B).
First, the projected population growth for Washington County is high, and likely will not
be realized, especially with the planned higher costs of living due to tripling of water
rates, doubling of impact fees, and increases in property taxes. Surrounding counties of
Iron County, Kane County and northeast Clark County in Nevada will become relatively
cheaper and thus more attractive communities to relocated to.
Second, WCWCD plans to increase water rates from $0.84/1000 gallons to $3.84/1000
gallons. As water becomes more expensive, water users will reduce the amount of
water they use. For example, residents may convert their grass lawns into stone
landscaping (as many residents in Kanab have done), landscaping of new homes will
be more drought resistant, businesses and residents would switch to watering overnight
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to reduce water evaporation. Finally, some water intensive businesses such as frac
sand mines and water parks will not be developed in Washington County.
9565-4

Third, the future water needs analysis assumes a water loss rate of 14.6 percent for the
next 55 years. This water loss rate appears high compared to other counties, and
assumes that Washington County and the WCWCD will take no steps to upgrade its
aging water system. It assumes that no new technology will be adopted to detect and
reduce water leaks. Moreover, it assumes that as Washington County builds out their
water system, to accommodate population growth, the new water delivery infrastructure
will be just as inefficient in terms of containing water loss, as the current infrastructure.

9565-6 Water Supply

9565-7 Colorado River Compact(s)

Fourth, the per capita water consumption for Washington County is very high (even with
the 20% conservation factor). There are a number of doable and affordable
conservation measures that Washington County could implement to reduce the per
capita water consumption through water rates, conservation incentive pay, upgrading of
water systems, water recycling, and more. Finally, it should be noted that agriculture is
a major consumer of water, especially in the arid Southwest. However, as land is
converted to home developments to accommodate future population growth, the per
capita water consumption will decline.
Lake Powell Pipeline is not a reliable second source of water
In terms of water supply, the Draft EIS overstates the reliability of Lake Powell as a
second water source. The stated project purpose is “to deliver a reliable annual yield of
approximately 86,000 acre-feet of water per year from outside the Virgin River Basin
into Washington County to meet project water demands in 2060.” (Draft EIS, p. 9). But
climate change models predict that precipitation in the Southwest and the Rocky
Mountains will decline and higher temperatures will increase water evaporation from
Lake Powell, the Colorado River and tributaries. The EIS needs to conduct an analysis
of how climate change will affect water availability and reliability for the Lake Powell
Pipeline.
Another serious concern is that Utah has allocated water rights to more than 100% of
the physical water within the Colorado River watershed. Water rights have a priority
date, and a senior water right has an earlier date of water use; later dates of use
constitute a more junior right. The Lake Powell Pipeline water rights are junior in priority
to those of the Northern Ute Tribe, Navajo and other tribal rights, other federal reserved
water rights not yet determined, and water rights established before 1958.
An issue that was brought up at the USBR’s virtual public meetings on July 8-9 is the
argument that the Lake Powell pipeline violates the Colorado River Compact of 1922.
The Lake Powell pipeline would transfer water from the Upper Colorado River Basin
(Lake Powell) for use in the Lower Basin (Virgin River watershed). As a state in the
Upper Colorado River Basin, Utah must first secure approval from all of the other six
Colorado River states and the United States Congress. Utah has not secured the
consent of the other Colorado River Basin states or the Congress to transfer water from
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the Upper Basin to the Lower Basin, which is in violation of the Colorado River
Compact.

9565-8 National Trails

It appears that the states of Arizona and Nevada, and maybe California may oppose
this water transfer from upper to lower basin. Mike Noel, Executive Director of KCWCD,
alluded to the state of Nevada’s intent to sue over this issue (KCWCD Board Meeting,
August 13, 2020).
One other legal concern is the protection status of BLM land east of Kanab, UT. In
December 2017, President Trump reduced the Grand Staircase-Escalante National
Monument from nearly 1.9 million acres to 1.0 million acres. Keep Kanab Unspoiled
believes that the presidential proclamation is illegal. Currently, lawsuits are pending in
court regarding the legality of the presidential proclamation.

9565-9 Impact Analysis Methodology
9565-8

Our recommendations:

·

In order to determine the affordability of the project, the USBR needs to
conduct a financial feasibility analysis of the Lake Powell Project in which it
looks at projected revenue and expenses related to the Lake Powell Pipeline.
Revenues sources are water rates, impact fees and property taxes paid by
water users in WCWCD area. Expenses include construction costs, interest
payments for the whole financing period (not only interest during the
construction phase of the project); and annual costs of operation,
maintenance, repair and electricity, which should be expected to increase over
time as the pipeline ages. From this analysis, required increases in water rates
and impact fees can be determined (planned property taxes increases are at
the legal maximum and can’t be increased beyond the tax rate already
planned by the WCWCD). The analysis should look at the full range of cost
estimates, not just the middle/best estimate.

·

The USBR should re-estimate the affordability of the project, with the required
water rate and impact fees increases estimated to cover the full costs of the
project.

·

The future water needs analysis should be revised to reflect the aboveoutlined effects of water rate increases on water demand, resulting declines in
per capita water use, and declining water loss rates (or explain why as to why
the WCWCD is not expected to improve water infrastructure efficiency).

9565-9
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·

The water supply analysis should account for the effects of climate change on
water availability and water supply.

9565-11 Colorado River Compact(s)
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·

Keep Kanab Unspoiled urges the USBR to delay issuing the final EIS until the
legal matter, regarding transferring water from the upper basin of the Colorado
Rive to the lower basin, has been settled between the Compact states and has
been approved by Congress. Issuing the EIS earlier would make the USBR
appear partial in a legal dispute, without conducting prior legal review of the
matter.

·

The determinations of water availability and water rights within Utah have
been left up to the state. Nonetheless, giving that the stated purpose of the
Lake Powell pipeline is to provide a second reliable source of water, the EIS
needs to determine how reliable Lake Powell is as a second source, based on
the seniority of water rights. Otherwise, it cannot be determined whether the
Lake Powell pipeline meets its stated objectives.

·

KKU strongly urges the Bureau of Reclamation to postpone issuing the final
Environmental Impact Statement (EIS) until after the pending lawsuits
regarding the GSENM have settled in court.

KKU supports the No Action Alternative because it will have the least adverse
cumulative impact on the environment and affected communities, is the most cost
effective, is the only financially feasible option for WCWCD, while still meeting future
water needs of Washington County with the planned water projects and common water
conservation initiatives.
Given the size of the Lake Powell Project, its adverse environmental effects on natural
and human communities, the identified gaps in the Draft EIS analyses, and the
unresolved legal issues, the NEPA process should not be rushed. Mr. Noel stated at the
August KCWCD board meeting (August 13, 2020) that they are shooting for getting this
project ready for signature by the Secretary of Interior before November. This is an
unrealistic timeline, and we confident that the USBR will take the time to seriously
consider all public input and incorporate substantive comments into the final EIS as
required by NEPA guidelines.
We thank the Bureau of Reclamation for the opportunity to provide comments on the
Lake Powell Pipeline Draft EIS.
Sincerely,

9565-10 Climate Change - Hydrology
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Sky Chaney, President
Keep Kanab Unspoiled
Kanab, Utah
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Environmental Impact Statement
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
My name is Jackie Chiakulas and I am a lifelong resident of Las Vegas, Nevada.
For residents of the west, this project has grave implications. Utah officials tout the proposal as
the only alternative to meeting the future water demand of growing communities like St. George.
That is a farce.
This unnecessary project will not only increase water bills and drain the Colorado River, it will
put a target on water supplies elsewhere in the Great Basin. St. George is one of the west’s
wanton water wasters. The pipeline will feed green lawns, golf courses and swimming pools that
guzzle water while conservation takes a backseat to ravenous consumption. Removing lawns,
restricting watering and managing demand responsibly must be a priority.
I am in opposition to the Lake Powell Pipeline.
Jackie Chiakulas
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I would like to register a comment relative to the Lake Powell Pipeline proposed to go to Washington County
in Southwest Utah. The Colorado River is already over committed. It is absurd to build a pipeline to a desert
community that apparently uses water at an inappropriate rate considering its location. At an average usage of
302 gallons per person per day (GPDC), it is more than twice that of Phoenix and nearly three times that of
Tucson. Yet the Bureau of Reclamation (BOR) does not view conservation as a method of reducing water
requirements. I find this unconscionable.
We live in Colorado with Colorado Springs Utilities (CSU) being the utility. CSU already has a tiered rate of
water consumption and their ultimate goal is to reduce indoor water usage to about 35 GPCD. It is important to
understand that CSU gets 70% of its water from the Colorado River and Colorado Springs is in a semi-arid, not
desert environment.
My wife and I are quite concerned about the fate of the Colorado and water concerns in the West in general.
Our total water usage is about 30 gallons per person per day and it is quite easy to maintain water usage at that
level. It is really beyond belief that BOR apparently supports such egregious water usage in a desert
environment from a over-committed river system.
I strongly recommend that the pipeline not be built. In fact, there is considerable discussion about draining
Lake Powell in order to protect Lake Mead. How can you even consider a further pipeline from Lake Powell?
Sincerely,
Jerry D. Unruh
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I would like to register a comment relative to the Lake Powell Pipeline proposed to go to Washington County
in Southwest Utah. The Colorado River is already over committed. It is absurd to build a pipeline to a desert
community that apparently uses water at an inappropriate rate considering its location. At an average usage of
302 gallons per person per day (GPDC), it is more than twice that of Phoenix and nearly three times that of
Tucson. Yet the Bureau of Reclamation (BOR) does not view conservation as a method of reducing water
requirements. I find this unconscionable.
We live in Colorado with Colorado Springs Utilities (CSU) being the utility. CSU already has a tiered rate of
water consumption and their ultimate goal is to reduce indoor water usage to about 35 GPCD. It is important to
understand that CSU gets 70% of its water from the Colorado River and Colorado Springs is in a semi-arid, not
desert environment.
My wife and I are quite concerned about the fate of the Colorado and water concerns in the West in general.
Our total water usage is about 30 gallons per person per day and it is quite easy to maintain water usage at that
level. It is really beyond belief that BOR apparently supports such egregious water usage in a desert
environment from an over-committed river system.
I strongly recommend that the pipeline not be built. In fact, there is considerable discussion about draining
Lake Powell in order to protect Lake Mead. How can you even consider a further pipeline from Lake Powell?
Sincerely,
Jerry D. Unruh
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Dear Bureau of Reclamation,
I am a Utah resident who is deeply concerned regarding the lack of conservation
efforts in the state.
The DEIS does not adequately address the prolific waste of water and the positive
effects of water conservation in Washington County.
The Lake Powell Pipeline would transfer water from the Upper Colorado River Basin
(above Lee Ferry, Arizona) for use in the Lower Basin (Virgin River watershed). As a
state in the Upper Colorado River Basin, Utah must first secure approval from all of
the other six Colorado River states and the United States Congress.
Securing approval from the other states could potentially and significantly slow the
approval process, especially in times of shortage.
A 2017 letter to the Utah Division of Water Rights from the Arizona’s Department of
Water Resources notes that this transfer may violate the Colorado River Compact.
BOR only notes—does not require—that Utah “is addressing this question”, and not
seeking approval from, the other Colorado River Basin states about such a transfer
when, especially in times of shortage, approval by other basin states is questionable.
Utah must also seek approval from the U.S. Congress for interstate agreements related
to the Colorado River Compact.
Utah has known about this issue for a very long time and has not taken the necessary
steps to resolve it.
Utah doesn’t have approval to move this LPP water right from the Upper Basin to the
Lower Basin. Consequently, before approving the LPP, Utah must secure the
permission from the other Colorado River states and the Congress to transfer water
from the Upper Basin to use in the Lower Basin, as required by the Colorado River
Compact.
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The DEIS must include a requirement that Utah has secured the necessary permissions
before approving the Lake Powell Pipeline.
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The Compact has already exceeded 100% allocation. Arizona, Nevada and California
have agreed to a mitigation plan.
Utah needs to do the same.
The 2 billion dollar plus public debt to build this unnecessary, wasteful boondoggle is
an unconscionable squandering of resources best deployed elsewhere. The
environmental destruction from its construction is not adequately addressed in the
DEIS and should by itself be disqualifying.
Whiskey is for drinking and water is for fighting over.
Thank you for your reconsideration,
John Lay
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Subject:
Attachments:
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Environmental Impact Statement
LPP EIS.docx
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Dear Bureau of Reclamation, Thanks for taking my comments.

Please see attached comments
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To: Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
RE: Lake Powell Pipeline DEIS

Dear Bureau of Reclamation,
Please see following comments on the purposed Lake Powell Pipeline. Thanks for
taking my comments.
Topic 1:BOR introduced an arbitrary new “requirement” that Washington County
needs a “second source” of water and then made this a critical purpose and need
for the LPP, thus rejecting water conservation alternatives.
What the Draft EIS says or doesn’t say:
 BOR arbitrarily asserts that a “second source” of water, beyond an entire
Virgin River watershed, is necessary for water security, and thus,
conservation alternatives are rejected out of hand.
 BOR justifies the need for a second source based on forecasts of reduced
flows in the Virgin River, ignoring similar reductions to the Colorado River.
Indeed, Colorado River water users already face shortages.
 BOR analyzes impacts of LPP on Lake Powell, but never analyzes the reverse,
whether Lake Powell can reliably provide water for the LPP. In many years the
project will almost certainly be limited to low or no yield at all.
Why this is a problem:
 BOR provides no explanation or justification for how large a watershed should
be to qualify as “reliable,” or when a community needs a “second source”;
in fact, we’d still have just a “single source” of water—the Colorado
River watershed.
 The “second source” of water for the LPP is the already over-allocated
Colorado River, where flows are declining and expected to further decline due
to climate change.
 The cost for a “second source” seems an unreasonable burden to place on the
county—and our state—and not necessary if we would just lower our demand and
use local supplies.
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 BOR believes Washington County’s water supplies are not secure, even though
we have dozens of wells, surface diversions, water retailers, and surface and
underground reservoirs within the 2,800 square miles of the Virgin River
watershed.
 The LPP will not meet the stated purpose and need, and the reliability is not
addressed. The water supply analysis overestimates the reliability of the
project being able to provide water for the pipeline.
 Colorado River flows are declining, so the cost of seeking a second source in
Lake Powell—$1.8-2.0 billion—seems an unreasonable burden for such an
unreliable source.
Topic 2:BOR arbitrarily dropped consideration of a viable, reasonable water
conservation alternative.
What the Draft EIS says or doesn’t say:
 BOR declares every alternative must provide 86,000 AFY of water (from a “second
source” outside the Virgin River watershed), based on their assumptions of 2075
population of 594,660, 240 GPCD, and a “system loss” of 15.4%.
 BOR’s calculations appear to be contrived to show that conservation is not
economically feasible; that any “conservation-only” alternative is too
expensive.
 The BOR writes, “The DEIS has been prepared in response to the Proposed [Lake

Powell Pipeline] Project and does not attempt to compel Washington County
residents to modify, change, or curtail their current culture, lifestyle or
social expectations.” (DEIS page 15)
 BOR unreasonably asserts that meeting a demand of 176 GPCD, as proposed in the
Local Waters Alternative, that relies only on the Virgin River watershed, would
require extensive xeriscaping, including converting existing homes, and 100%
conversion of agricultural water use to M&I use, which is not the case.
 BOR lauds Washington County for reducing GPCD by 30 percent since 2000, but then
expects it will take until 2045 to achieve only modest further reductions (to 240
GPCD) and expects no improvement thereafter.
Why is this a problem:
I am concerned about unnecessary costs to taxpayers for the Lake Powell pipeline.
As we experience climate change, Lake Powell will no longer be a viable source of
water as it continues to shrink. The Bureau of Reclamation's 2012 report shows that
Colorado river flows will decrease between 9% and 15% by 2060. As flows continue to
decline current allocations will have to be reduced as there will not be enough
water in the Colorado River for the millions who depend on it. The Lake Powell

9570-1
9570-1
Continued

cont'd Purpose and Need

9570-2 Alternatives

9570-2

9570
Pipeline will continue to be a burden and waste of our taxpayers money especially
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during these times of economic uncertainties.
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Although an abundance of less-expensive alternatives exist to provide water
for the future, Pipeline spending proponents have ignored these sources and
are using public funds to hoodwink Utah elected officials into wasting
$2.24 plus billion dollars of our hard earned tax money. Claims that the
Pipeline is necessary are based on outright deceit and marketing hype and
are reinforced by an army of paid lobbyists.
 In 2015, Washington County used 302 GPCD; by reducing demand just 1% each
year we could eliminate the need for 86,000 acre-feet of additional water by
2060, even using BOR’s population projections.
 BOR failed to honestly explore reasonable alternatives such as those relying
on water conservation, which were requested by many citizens during scoping.
 Water conservation alternatives could be implemented incrementally at lower
cost and with greater reliability, obliterating the need for the LPP
altogether. Such water conservation practices have been very successful in
most other western cities.
 By implementing conservation by paying the actual cost of water instead of
hiding cost in our property taxes, ratepayers would use less water. Policies
requiring lower water use in landscaping residential and commercial buildings,
repairing of leaking water lines and increasing impact fees if necessary.
 Water conservation has been shown by other communities (such as the Southern
Nevada Water Authority) to be much less expensive and less risky than
investing in water transfers from remote basins and sources.
 The county’s excessive water use—302 gallons per capita per day (GPCD)—is
more than twice that of Phoenix and nearly three times that of Tucson. Living
in one of the driest areas in the nation, it just makes no sense.
Topic 3:BOR artificially inflates Washington County’s need for water.
9570-3

What the Draft EIS says or doesn’t say:
 BOR bases its purpose and need on unsupported assumptions, including:
 BOR introduced an arbitrary 15-year “reserve buffer” requirement that
calculated water demand for 2060 but calculated for a population in 2075.
 BOR does not provide evidence for projected “system loss” of 15.4%.
 BOR does not reconcile their assumptions about Washington County’s future water
demand per capita to other areas in the southwestern United States where less
water is used.

9570
 BOR does not fairly consider future technology—for example, new alternatives to
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reverse osmosis—which might extend our available local water.
Why this is a problem:
 Why hasn't BOR considered new technologies that can save water or yield water
from existing sources such as recycling grey water?
 Many southwest communities have proven that increasing population does not
necessarily require increasing water demand, so BOR should not assume that simple
growth demands more water.
 Colorado River water diversions by Nevada, Arizona, and California have been
declining, even as populations are increasing; even in St. George, increased
population has used less water per capita over the past five years without any
severe water conservation efforts.
 WCWCD claims many millions of dollars were spent to reduce system losses, which
they may call “water conservation,” begging the question of why they still
forecast a 15.4% loss.
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 Use of the 15-year “reserve buffer” and continuing to use 15.4% “system loss”
are contrivances to justify the LPP
Topic 4:Under state law, all Utahns would be responsible for $2 billion or more
ofpublic debt if the Lake Powell Pipeline is constructed.
What the Draft EIS says or doesn’t say:
 BOR fails to analyze how a multi-billion-dollar project would affect citizens
throughout the state, and the Washington County families and businesses who must
eventually repay the state.
 BOR expects the costs of the pipeline, including interest, would be financed by
the state and repaid by Washington County residents. The financed costs are
estimated at $1.590-1.643 billion, which is equal to a debt burden in Washington
County of $8,700 per person if built-in 2020, $6,450-6,670 per person if built-in
2030 (lower in 2030 due to larger population).
 BOR’s socioeconomic analysis covers only four counties (Washington, Kane,
Coconino, and Mohave), ignoring how this project would affect Utah’s bonding
limit.
 BOR does not analyze the effects of different terms of financing, nor does it
take into consideration recent events such as an economic recession resulting
from the 2020 novel coronavirus pandemic.
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and public employment are already facing many challenges competing for funding,
making paying for the LPP an even more significant burden for residents.
Why this is a problem:
How does the BOR and Washington County proponents of this wasteful and
irresponsible endeavor expect people to pay higher taxes while citizens are losing
their jobs, housing and health insurance. Our taxes should be going toward more
pressing and necessary needs such as healthcare, education, housing and water
conservation programs.
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 The terms of financing have not been determined yet, so it’s difficult to assess
the actual burden on the residents and the state.
 The State of Utah’s audit 2019 found that the LPP’s financing terms in the 2006
LPP Development Act are vague, making the Lake Powell project’s financial
viability questionable for the state and residents.
 Already in 2020, the state has held five special sessions to address Utah’s
expected budget shortfall due to COVID-19 pandemic costs and decreasing tax
revenue.
 The LPP would be a Utah project that will encumber state bonding capacity for
decades, which means less funding for state needs such as education, highways,
and public health.
 The lack of transparency on costs is troubling for a public project of this size,
especially considering how long this issue has been studied.
 Lower than projected population growth would increase the debt burden per person
and could make the project unaffordable for residents.
 A 2019 Utah legislative audit found that Washington County’s ability to pay
relies on growth, but low population growth caused by high repayment costs for
LPP could make the project unaffordable.
Topic 5:The LPP water right appears to violate 1922 Colorado River Compact.
What the Draft EIS says or doesn’t say:
 BOR does not disclose that the UDWRe has not secured the consent of the other
Colorado River Basin states or the Congress to transfer water from the Upper
Basin to the Lower Basin, in violation of the Colorado River Compact.
 BOR does not disclose objections from the Arizona Department of Water Resources
to the transfer of water from Upper to Lower Basin.
Why this is a problem:
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County do not have approval from the other states and could possibly violate the
Colorado River Compact? Again, I feel that my tax dollars are being misused.

9570-6 Water Supply

 The Lake Powell Pipeline would transfer water from the Upper Colorado River Basin
(above Lee Ferry, Arizona) for use in the Lower Basin (Virgin River watershed).
As a state in the Upper Colorado River Basin, Utah must first secure approval
from all of the other six Colorado River states and the United States Congress.
 Securing approval from the other states could potentially and significantly slow
the approval process, especially in times of shortage.
 A 2017 letter to the Utah Division of Water Rights from the Arizona’s Department
of Water Resources notes that this transfer may violate the Colorado River
Compact.
 BOR only notes—does not require—that Utah “is addressing this question”, and
not seeking approval from the other Colorado River Basin states about such a
transfer when, especially in times of shortage, approval by other basin states
is questionable. Why?
 Utah must also seek approval from the U.S. Congress for interstate agreements
related to the Colorado River Compact.
 Utah has known about this issue for a very long time and has not taken the
necessary steps to resolve it. Why?
Topic 6:Utah has already allocated water rights to more than 100% of the physical
water within its Colorado River watershed, meaning senior (older) rights will
likely prevent use of the LPP water right during current and future droughts.
What the Draft EIS says or doesn’t say:
 BOR has left any and all determinations of water availability and water rights
within Utah up to the state.
Why this is a problem:
Climate Change cannot be denied and as we experience more droughts and witness Lake
Powell shrinking, it doesn't seem that there will be enough water for all the users
in the Colorado River basin. Especially considering senior user rights. I am
concerned that this could create legal conflicts and more of my tax money going
toward a boondoggle!
 Water rights have a priority date, and a senior water right has an earlier date
of water use; later dates of use constitute a more junior right.
 The LPP water right is junior in priority to the Northern Ute Tribe, Navajo and
other tribal rights, other federal reserved water rights not yet determined,
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(as well as the Lower Basin states and Mexico).
 The water right being used to supply the LPP doesn’t have high enough priority
status to guarantee the water will be available over the long term.
 As water supplies decline the competition for physical water will increase and
result in litigation and uncertainty for junior water rights holders such as the
LPP because their junior rights may not entitle them to use the water. This,
combined with the uncertainty of future water in the Colorado River due to
climate change, makes relying on water rights from Lake Powell very risky.
 BOR owes it to the other states in the Colorado River Compact to ensure that Utah
is not over allocating its physical water and making it even more difficult for
Utah to meet its Compact obligation to supply water to the Lower Basin.
Topic 7: A quagga mussel infestation would threaten the pipeline, local reservoirs,
municipal infrastructure, businesses, and homes, and reduce our water quality.
What the Draft EIS says or doesn’t say:
 BOR acknowledges that transferring water from Lake Powell to Sand Hollow
Reservoir near Hurricane, Utah, could introduce invasive aquatic organisms to the
Virgin River basin and municipal water supplies.
 BOR assures us that, should Sand Hollow Reservoir become infested with quagga
mussels, despite all the prevention and control measures outlined in Section 1.3
of Appendix C-12, Aquatic Invasive Species, there are measures that could control
any transfer to the Virgin River (see Section 2.2.2 in Appendix C-12, Aquatic
Invasive Species).
 BOR fails to adequately address the potential cost to eradicate quagga mussels in
systems operated by either WCWCD or municipalities, or in individual homes.
 BOR fails to analyze the effect and cost of chemicals used to eradicate quagga
mussels, and potential effects on the quality and safety of drinking water.
Why this is a problem:
The West has experienced a variety of invasive species that have taken over our
deserts and river banks. Only to cost millions of dollars to try to eradicate them.
Cheatgrass, Tamarisk and Russian Olive to name a few. Why are we even considering a
chance to introduce another new species to our resivivors that we depend on for
drinking water, irrigation and recreation. Costing even more money to taxpayers.
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can plug even large-diameter water lines, resulting in treatment costs of
millions of dollars.
 Quagga mussels are a non-native nuisance species that cause severe economic and
ecological damage. Since 2012, thousands of adult quagga mussels have been found
in Lake Powell attached to canyon walls, the Glen Canyon Dam, boats, and other
underwater structures.
 The UDWRe’s “November 2015 Draft Study Report 2 Aquatic Resources” noted
“[Quagga mussels] have demonstrated the potential to both damage ecosystems and
to require significant and costly, but often fruitless, investment to manage and
control their effects on structures and equipment in the water supply industry.”
 In 2016, the National Park Service (NPS) expressed concerns to the Utah
Department of Water Resources (UDWRe) about transferring water from Lake Powell
to Sand Hollow. Utah Water Development Commission members also voiced concerns
about the spread of quagga mussels to municipal and industrial water systems.

9570-8 Cumulative Impacts

 BOR proposes a chemical room in every pump station, but UDWRe acknowledges that
it “may not be possible to absolutely manage this potential problem to any
practical extent…
”Topic 8:Federal lands are owned by all Americans and the EIS should look beyond
economics to protect public lands for future generations
What the Draft EIS says or doesn’t say:
 On a list of 19 resources evaluated in the DEIS, both LPP route alternatives
have cumulative environmental effects; while a conservation alternative would
have little or no effect.
 The building of the LPP would require extensive excavation of soils and would
be more than was used in cement to build Hoover Dam.BOR found that areas of
Mojave desert tortoise habitat would be affected by building the LPP.
Why this is a problem:
 The National Environmental Policy Act (NEPA) was intended to move agencies
such as BOR to prefer alternatives that minimize damage to the natural and
human environment; however, the BOR’s preferred alternative is the most
damaging alternative.
 LPP construction adds to the industrialization of US 89, which is a scenic
corridor in the Grand Staircase Escalante National Monument (GSENM). The

cont'd Aquatic Invasive Species

9570-8

9570
9570-9

GSENM boundary was illegally reduced by the Trump administration to allow
fewer restrictions to building the LPP.
 LPP would include six hydroelectric plants and five pump stations with power
lines, high steel power poles connecting them to existing power grids,
parking lots, substations, lights, new access paved roads, regulating tanks
and reservoirs, manholes, air release values, vacuum relief values, blow off
valves, fencing, buried forebay tanks, buried surge tanks, pipeline
inspection gauge (pig) retrievals used to clean the pipe, and surface
overflow detention basins, all of which require weekly maintenance.
 LPP infrastructure would scar the scenic beauty of desert landscapes, disturb
wildlife, and expose archeological and cultural sites along its route.
 LPP facilities would be visible from US Highway 89 and other highways along
vast, scenic areas, compromising viewscapes for untold thousands of visitors,
and affecting tourism.
 Habitat for the threatened Mojave desert tortoise is already under stress due
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to development pressures; LPP construction activities would add additional
stress.
 These lands draw American tourists from around the country and provide valued
outdoor recreation opportunities and would be permanently scarred by LPP’s
infrastructure.
 The scenic beauty of our public lands in Washington and Kane counties is
world-renowned and drives our economies, providing thousands of jobs in
hospitality and tourism. Visitors driving to different National Parks and the
Grand Staircase Escalante National Monument would be adversely affected by
the visible scars from building the LPP and the infrastructure to support it.
 Scars from the LPP would harm scenic beauty important to Utah’s economy
which is transitioning to tourism and outdoor recreation, an industry that
provides 110,000 direct jobs and $3.9 billion in wages in the state of Utah
in 2017.
Topic 9: BOR uses a concept called “benefits transfer” to justify the entire
cost of the LPP.
What the Draft EIS says or doesn’t say:
 BOR invokes a questionable “benefits transfer” economic analysis method to
calculate “Water Supply Reliability Benefits” that would supposedly accrue
to Washington County if the LPP is built.
 BOR uses 100 years to estimate the present value of these water supply
reliability benefits and calculates a “Best” current value of $1.879
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billion (oddly close to the estimated total cost of the project), and based
on projected growth at 2.516% per year for 55 years and then reduced by 50%
for the remainder of the 100 years.
Why this is a Problem:
 The DEIS provides an estimate of benefit due to water reliability of $1.879
billion (table 3.2-8, page 241). But, it doesn’t give any analysis of the
reliability of the project. It assumes it is 100% reliable, and it is not. We
suspect, at times, there will be limited to lower or no yield at all.
 BOR grasps for a “benefits transfer” economic method to find ways to
justify the cost of the LPP—in terms of benefits from avoiding a shortage—
choosing values on the high end of their range of values, equal to $300 per
household and $1,800 per commercial establishment. But this assumes benefits
in water security based on an economic analysis from other areas that BOR
fails to confirm.
 Using a present value period of 100 years is excessive, especially given the
trends for how climate change may affect Colorado River flows.

Sincerely,
Jim Hancock
481 North 385 East
Virgin, Utah 84779
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From:
Sent:
To:
Subject:

Jim Thomas <jimthomas292@gmail.com>
Tuesday, September 8, 2020 6:29 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9571-2 Alternatives

9571-3 Opinion - Opposed to Proposed Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
2020 is the very worst possible time to burden
the taxpayers of Utah with up to two billion dollars
of debt - to pay for the Lake Powell Pipeline at a time when the working people of Utah are
facing financial and health hardships that are
unparalleled in our history.
Now is the time for careful water conservation not binge spending to benefit a few.
St. George residents use 302 gallons of water per
day - while residents of Phoenix and Tucson - use
only one half and one third as much respectively.
So - if we conserve water as well as the people
of Phoenix and Tucson - then we already have
enough water in St. George to support double
or triple our present population - without
spending a dime of our citizens hard earned
money!
I live in a nearby small community that has
one primary source of water. We often face
droughts that require us to delay watering our
lawns - so that our neighbors can have water
for drinking and washing. This is a necessary
fact of life in SW Utah - during droughts
everyone makes small sacrifices for the good
of the community. This is no hardship - we
feel blessed to live in this beautiful land - and
blessed to have great neighbors - who don't
mind water conservation - for the good of all.
Thanks for listening,
Jim Thomas
jimthomas292@gmail.com

9571-1
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9572-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From: joakim orton <joakimkorton@gmail.com>
Sent: Tuesday, September 8, 2020 1:30 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] lake powell pipeline

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

9572-1

Please consider putting the lake powell pipeline on permanent hiatus as it doesn’t accurately account
for the damage it will do to the already stressed colorado river water shed. There have to be times
sooner rather thank later that we collectively show restraint on development as it won’t be long in the
future we have negative repercussions from our over shoot, in fact we have some already. I hope with
holistic design and management practices we can continue to live in these lands for many generations
to come.

Warmest regards

Joakim
Sent from my iPhone
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From:
Sent:
To:
Cc:

Subject:
Attachments:

Joel Williams <joelwilliams@utah.gov>
Tuesday, September 8, 2020 3:38 PM
LPP, BOR-sha-PRO
Zach Renstrom; Adams, Todd; John Fredell; Brock Belnap;
Morgan Drake; Cowden, Joshua; markpifher@gmail.com;
John Bezdek; Connie Rogers; Joel Williams;
martinbushman@agutah.gov; cc: Jonathan O. Hafen; Steven
J. Christiansen; Erin St. John; David C. Reymann; Blaine Ipson;
Brian Steed; Baxter, Rick J
[EXTERNAL] LPP DEIS Comments from Utah Board of Water
Resources
LPP - Index of Attachments to DEIS Comments.pdf; LPP UBWR Comments on DEIS (Final) 4845-6882-8106 v.1.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please see the attached comments on the Draft Environmental Impact Statement for the Lake
Powell Pipeline Project. The comments include a number of attachments that can be accessed at
the following ftp link:

Login Information
FTP link: https://tmpsftp.stantec.com
Login name: s0918141400
Password: 4797528
Disk Quota: 2GB
NEW Expiry Date: 10/2/2020

-Utah Division of Water Resources
1594 West North Temple, Suite 310
P.O. Box 146201
Salt Lake City, UT 84114-6201
Phone: (801) 538-7249
joelwilliams@utah.gov
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INDEX OF ATTACHMENTS
Comments of the Utah Board of Water Resources
on Draft Environmental Impact Statement
Lake Powell Pipeline Project
No.

Description

1.

Map of Proposed Traditional Cultural District and 2-Mile AI APE

2.

Detail on Incorrect Sites and Omitted Effects for the Highway Alternative

3.

Cultural Site Impact Comparison

4.

Historical Discussion of Traditional Cultural District

5.

Memorandum, Connie Rogers to Elizabeth Schulte, July 8, 2019

6.

Letter from Alice Walker to Elizabeth Schulte, July 12, 2019

7.

Memorandum, Connie Rogers to Elizabeth Schulte, August 5, 2019

8.

Letter from Alice Walker to Elizabeth Schulte, August 22, 2019

9.

U.S. Environmental Protection Agency, Best Practices to Consider When
Evaluating Water Conservation and Efficiency as an Alternative for Water
Supply Expansion (December 2016)

10.

Lake Powell Pipeline, Water Needs Assessment: Demand and Supply Update,
UBWR, November 16, 2018

11.

Southern Nevada Water Authority, 2019 Water Resource Plan (2019)

12.

Texas Water Development Board, Special Report, Water Conservation
Implementation Task Force, Report to the 79th Legislature (November 2004)

13.

Water Conservation Advisory Council, A Report on Progress of Water
Conservation in Texas: Report to 82nd Texas Legislature (December 2010)

14.

Texas Senate Bill 181 (2011 Legislative Session)

15.

Area 81 – Virgin River, Utah Division of Water Rights, Water Rights Policies,
updated April 17, 2011

16.

Map of Virgin River Drainage, Utah Division of Water Rights

17.

Policy for Virgin River and Santa Clara River Drainages, September 13, 1968

18.

Policy for Santa Clara River Drainage, November 18, 1971

19.

Policy for Virgin River in Leeds-Washington Area, July 27, 1982

4826-1165-7162
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No.

Description

20.

Letter from the Board of Trustees of WCWCD to Rick Baxter, August 6, 2020

21.

Technical Memorandum: Washington County Long-Term Projection Scenarios,
Kem C. Gardner Policy Institute, January 30, 2018

22.

Reply of the Utah Board of Water Resources and Washington County Water
Conservancy District to Comments, Recommendations, and Preliminary Terms
and Conditions, FERC Project No. 12966-005, January 18, 2019

23.

Lake Powell Pipeline, UBWR Reply to Comments, Attachment D, Washington
County Water Conservancy District Water Conservation Programs: A
Comparative Evaluation, Maddaus Water Management, Inc., December 17,
2018

24.

Lake Powell Pipeline, UBWR Reply to Comments, Attachment G, Economic
Analysis, Applied Analysis, January 16, 2019

25.

Memorandum re: Quagga Mussel Strategy for the Lake Powell Pipeline,
Stantec and RNT Consulting Inc. to Joel Williams, UDWRe, March 23, 2020

26.

Letter from Eric L. Millis to Kimberly D. Bose, February 6, 2014

27.

Geologic Hazards and Adverse Construction Conditions, St. George-Hurricane
Metropolitan Area, Washington County, Utah, Utah Geological Survey,
UDNR, Special Study 127 (2008)

28.

United States Fish and Wildlife Service, Biological Opinion for Lake Powell
Pipeline Project, August 12, 2020

29.

United States Bureau of Land Management, Lake Powell Pipeline Biological
Assessment, March 30, 2020, with Addendum 1, Addendum 2, and Appendices

30.

Letter from Michael Styler and Eric Millis to the Hon. Ona Segundo, May 2,
2019

4826-1165-7162

2

9574
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September 8, 2020
VIA EMAIL
Mr. Rick Baxter, Program Manager
Lake Powell Pipeline Project
BUREAU OF RECLAMATION, PROVO AREA OFFICE
302 East Lakeview Parkway
Provo, Utah 84606
lpp@usbr.gov
Subject: Comments of the Utah Board of Water Resources on Draft Environmental Impact Statement
Dear Mr. Baxter,
The Utah Board of Water Resources (UBWR) (Project Proponent) appreciates the opportunity to
provide comments on the Draft Environmental Impact Statement (DEIS) prepared by the United States
Bureau of Reclamation (Reclamation). It is apparent that significant work went into the DEIS, and that
Reclamation has taken its obligations under the National Environmental Policy Act (NEPA) seriously in
this endeavor. UBWR provides these comments as a complement to the exhaustive analysis in the DEIS
and to highlight several issues of importance from its perspective regarding the Lake Powell Pipeline
(LPP) project. In brief, these issues are:
1.

Why the Southern Alternative is preferable to the Highway Alternative;

2.
Why comparisons of water usage based on the metric of gallons per capita per day
(GPCD) are not accurate measurements of comparative water use in different cities and states; and
3.

The current state of allocation of water in the Virgin River drainage basin.

UBWR has also included with these comments a number of attachments for inclusion in the
record. Some of those attachments are discussed in these comments; others are provided for
consideration by Reclamation as part of its review.
I.

The Southern Alternative is Preferable to the Highway Alternative for Multiple Reasons.

The DEIS contains extensive analysis supporting its conclusion that the Southern Alternative is
preferable to the Highway Alternative. For the additional reasons set forth below, UBWR agrees with
this analysis.

1594 West North Temple, Suite 310, PO Box 146201, Salt Lake City, UT 84114-6201
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A.

9574-3 Alternatives
9574-2

The Southern Alternative is Ecologically Preferable.

The Southern Alternative is preferable to the Highway Alternative from an ecological
perspective because it has less impact on endangered and threatened species and on biological soil
crusts.
First, while the effects on endangered and threatened species are largely equivalent between the
two alternatives, the Southern Alternative will impact far fewer of the Siler pincushion cactus, which is
listed as threatened under the Endangered Species Act. 1 While the Southern Alternative would intersect
approximately 41 miles of suitable habitat for the cactus, the density of individual plants along that route
is far lower than the Highway Alternative—only eight cacti were detected along the Southern
Alternative route, none of them within the right-of-way. Those few cacti would be impacted, if at all,
only indirectly by fugitive dust and temporary construction. 2 In contrast, although the Highway
Alternative intersects less miles of suitable habitat (23 miles), nearly 3,000 individual cacti were
detected there, most within the right-of-way. Thus, these cacti would be directly affected by
construction activities. 3
Second, the Southern Alternative is more protective of sensitive and ecologically beneficial
cryptobiotic soils, which are a matrix of soil particles bounded by lichens, mosses, or algae. 4
Approximately 180 acres of cryptobiotic soils would be comparatively conserved by selecting the
Southern Alterative, as it would disturb only 455 acres, as opposed to 634 acres for the Highway
Alternative. 5
B.

The Southern Alternative Would Have Less Impact on National Park Service Sites.

The Southern Alternative is also preferable because it will have less impact on National Park
Service sites; namely, the Pipe Spring National Monument and the Old Spanish National Historic Trail.

1

DEIS § 3.15.2.5 (p. 195).

2

DEIS § 3.15.2.3 (p. 192).

3

DEIS § 3.15.2.4 (p. 194). The DEIS notes that approximately two-thirds of the identified
cacti in this area were reported dead, leaving nearly 1,000 living plants directly impacted
by the Highway Alternative. Id.
4

DEIS § 3.2.1.4 (p. 47).

5

DEIS § 3.2.2.4 and Table 3.2-14 (p. 59).
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First, the Southern Alternative would avoid all direct impacts on Pipe Spring National
Monument, as it is located far outside the monument border. 6 Spring water in this unique location
beneath the vermilion cliffs in the Arizona Strip has sustained prehistoric peoples, Kaibab Paiute
traditions, European settlers, and diverse wildlife for centuries. 7 The Highway Alternative, in contrast,
would have a significantly greater adverse impact on the monument because it is located only 1,000 feet
from the monument border, causing both immediate effects during construction and long-term indirect
effects on recreational users of the monument. 8
Second, the Old Spanish National Historic Trail, jointly administered by the BLM and the
National Park Service, is approximately 2,700 miles of primarily historic mule- and horse-pack trade
routes from Santa Fe, New Mexico, to Los Angeles, California. 9 While both alternatives would
intersect with the trail at certain points, the impact from the Southern Alternative is far less. The
Highway Alternative intersects 4.2 miles of the trail, as opposed to just one mile for the Southern
Alternative. An additional 6 miles of the trail are in close proximity to the Highway Alternative and
would experience indirect noise, dust, and visual effects. 10
In addition to impacting these National Park Service sites, the Highway Alternative would also
impact a greater number of residential and commercial buildings and residents with dust and noise
during construction, as it is located near 23 such structures, as compared to only 16 for the Southern
Alternative. 11
C.

The Southern Alternative Would Have Less Impact on Cultural and Ethnographic
Resources.

UBWR appreciates the time and energy that the Southern Paiute Advisory Committee (SPAC)
has devoted to reviewing the various iterations of the LPP, including the production of the SPAC
Reports and the Supplemental Reports (collectively, the Reports). 12 In these Reports, the SPAC has
provided important information regarding their cultural resources, which are entitled to great respect.

6

DEIS Table 3.3-2 (p. 63), § 3.5.2.2 (p. 85).

7

DEIS § 3.5.1.1 (p. 79), § 3.5.1.3 (p. 82).

8

DEIS Table 3.3-2 (p. 63), § 3.5.2.3 (p. 87), § 3.5.2.4 (p. 88).

9

DEIS § 3.5.1.1 (p. 79), § 3.5.1.3 (p. 81).

10

DEIS § 3.5.2.2 (p. 85), § 3.5.2.3 (p. 86), § 3.5.2.4 (p. 88).

11

DEIS Table 3.3-1 (p. 62).

12

In addition to the reports contained in DEIS Appendix D, these reports also include the
2011 SPAC Ethnographic Study and the 2012 Avoidance and Mitigation Report, both
referenced in Appendix C-22 of the DEIS.
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Beginning more than a decade ago, UBWR and the Washington County Water Conservancy District
(WCWCD) have had dozens of communications and meetings with the Kaibab Band of Paiute Indians
(Kaibab Tribe) regarding the LPP in efforts to understand their concerns and explore an agreement
regarding future cooperation and mitigation.
Though UBWR and WCWCD recognize they may not fully understand the cultural issues raised
by the SPAC and the Kaibab Tribe, they have tried to understand and treat these issues with the utmost
respect. In that regard, they have undertaken to design the project in a way that mitigates, as much as
practicable, any disturbance or interference with sensitive areas, including proposing a buried pipeline
with few appurtenances above ground, fully reclaiming and revegetating disturbed areas, minimizing
any permanent access, and locating the alignment close to the existing Navajo-McCullough
Transmission Line corridor to avoid additional disruption. As the project proceeds, UBWR and
WCWCD hope to continue to hear and respond to the concerns of the SPAC and the Kaibab Tribe.
In assessing the relative impacts of the project alternatives on cultural resources, Reclamation
has appropriately deferred to the SPAC regarding the meaning of these special places. But the LPP has
evolved since its inception, including the elimination of infrastructure to support hydropower; and the
project area is different from that assumed by the SPAC in its identification of affected cultural sites, on
which the DEIS relies. This section addresses four points related to cultural resources.
First, it appears the DEIS has ascribed impacts to places that are not within the 250-foot wide
construction Area of Potential Impact (APE) for the Southern Alternative and/or are not within the 2mile wide American Indian APE (AI APE). Indeed, some of the named places in the Reports are not
even in Utah or Arizona, and others seem to have been included based on incorrect assumptions by the
SPAC about the current scope of the project. A map showing the actual overlay of the 2-mile AI APE
for each alternative is included as Attachment 1. In addition, the DEIS has omitted any analysis of
impacts to at least two culturally-significant places within the APE and AI APE for the Highway
Alternative. These incorrect sites and omitted effects for the Highway Alternative are detailed in
Attachment 2. As a result, the DEIS likely overstates the impact of the Southern Alternative on cultural
resources while understating the impact of the Highway Alternative.
Second, the Southern Alternative would have far less impact on complex prehistoric sites—
including prehistoric villages and potential burial sites. Prehistoric site types such as pueblos, pit houses
and habitations typically contain undiscovered subsurface artifacts, features, and deposits and are more
likely to contain human remains, and as a result are both culturally important and highly sensitive. 13
While both alternatives would have some impact on cultural resources, including prehistoric sites, the
Southern Alternative would have less of an impact because it affects fewer of these types of sites,
impacts areas of shallower soil less likely to contain artifacts, and contains no Southern Paiute aboriginal

13

DEIS § 3.17.1.3 (p. 216), § 3.17.2.4 (p. 221).

1594 West North Temple, Suite 310, PO Box 146201, Salt Lake City, UT 84114-6201
telephone (801) 538-7230 • facsimile (801) 538-7279 • TTY (801) 538-7458 • www.water.utah.gov

WATER RESOURCES

9574-5

9574
9574-5 cont'd Cultural Resources

Page 5
September 8, 2020
Subject: Comments of the Utah Board of Water Resources on Draft Environmental Impact Statement
________________________

9574-6 Ethnographic Resources

agricultural communities in its direct footprint. 14 In addition, the impacts from the Southern Alternative
are largely visual and temporary. Only two named ethnographic places in the Southern Alternative will
be physically impacted within the LPP construction corridor, only one of which is located within the
proposed Traditional Cultural District (TCD); and only one ethnographic resource subject to physical
disturbance from the Southern Alternative has the potential for human remains.
The Highway Alternative, in contrast, contains generally deeper soils with a greater potential for
subsurface deposits and unanticipated discoveries. 15 In addition, as the Reports discuss, the pueblos, pit
houses and habitations are larger and closer together along the Highway Alternative. The Highway
Alternative would directly bisect at least nine Southern Paiute aboriginal agricultural communities, and,
for most of them, multiple burials have been documented during previous development.
In addition to the cultural impacts associated with disturbing prehistoric sites with human
remains, the associated complexity with construction and mitigation measures has the potential to
dramatically impact both the efficiency and therefore the cost of construction. If human remains are
found on tribal or federal land during construction, the Native American Graves Protection and
Repatriation Act, 25 U.S.C. §§ 3001, et seq., requires work to cease, followed by consultation with the
affected tribe. Associated delays can last for months or longer. Minimizing the number of affected
complex sites, as the Southern Alternative does, is therefore highly preferable from a project risk
management standpoint.

9574-5
Continued

Details of the difference in cultural sites impacted by the Southern Alternative and the Highway
Alternative, including relevant access or visual impacts, are contained in Attachment 3.
To that point, it is also worth noting that the identification of cultural sites by the SPAC has
evolved and expanded over time, culminating in 2019 in a 94,000-acre TCD. The way the TCD’s
boundaries have been drawn place some of its ethnographic places within the Southern Alternative
alignment, even though similar areas are within the Highway Alternative alignment but excluded from
the TCD. The effect of focusing on the overall boundary of the TCD, rather than specific named places
as discussed above, is to overweight the potential impact of the Southern Alternative and to underweight
the potential impact of the Highway Alternative on ethnographic resources. A detailed discussion of the
TCD and its interplay with the alternatives analysis is contained in Attachment 4.
Third, the SPAC has expressed concerns that the Southern Alternative crossing of Kanab Creek
will create additional access to the site, which the SPAC does not want, and would disturb sites in the
canyon. UBWR recognizes and respects the SPAC’s position that Kanab Creek is sacred and culturally

14

DEIS § 3.17.2.4 and Table 3.17-5 (p. 221).

15

See, e.g., Final Study Report 3 – Archeological and Historic-Era Resources (Final Class
III Report), Appendix H (Geoarchaeology Report).
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9574-8 Cultural Resources

9574-9 Public Health and Safety

significant, and the location of the crossing has been designed to mitigate the impacts of the crossing.
The reason the specific location north of the utility corridor was chosen was driven by constructability
and the protection of cliff faces on either side of the canyon at the utility corridor crossing. The utility
corridor crossing is at a location that is narrow and extremely steep, and a water pipeline cannot span the
canyon suspended above. To construct the LPP within the utility corridor rather than north of the
corridor would involve blasting off steep cliffs on both sides of the canyon or a tunnel under the canyon.
Either option would require construction of an access road from the currently proposed crossing along
Kanab Creek down to the utility corridor at the bottom of the canyon. Because of the steepness of the
canyon, this access road would need to be permanent, which would provide additional permanent access
to locations about which the SPAC has expressed concern.
In contrast, construction of the crossing of Kanab Creek at the Southern Alternative’s actual
proposed location north of the corridor is at a wider and less steep area and would not require
destruction of cliff walls or a permanent access road into the canyon. After construction, the
construction area would be restored and revegetated. Appurtenant features like drain valves will be
primarily below grade and blended into the landscape to minimize visual impacts. A temporary
construction road would be used only for construction and would be reclaimed following construction.
Maintenance access to the canyon after construction would be from the east or west side by foot or
ATV, without establishing a new road. This planned location, therefore, mitigates the access and
disturbance concerns raised by the SPAC. 16
Fourth, language in Sections 4.1, 4.2, and 4.3 of the DEIS, which discusses irreversible and
irretrievable commitment of resources, gives the impression that the Southern Alternative would have
greater impacts than the Highway Alternative, when in fact the impacts on such resources and any
necessary EPMs are largely the same. Indeed, to the extent that those impacts differ, they favor the
Southern Alternative. As the SPAC noted in its 2012 Avoidance and Mitigation Report, and as the
Kaibab Tribe noted in its proposed right-of-way conditions for the Highway Alternative, excavation and
mitigation on the Kaibab reservation would require removal of significantly more cultural material,
potentially leading to greater loss of integrity of 9 aboriginal villages and complex pueblo/pithouse sites.
Those impacts are not noted in Section 4.3 (though they are noted elsewhere in the DEIS, as discussed
above), which leaves the incorrect impression of greater impact from the Southern Alternative.
D.

9574-7

9574-8

The Southern Alternative Would Have Less Adverse Traffic Impacts.

The Southern Alternative is also far preferable from a traffic standpoint. The Highway
Alternative is located in close proximity to a two-lane highway (in some areas as close as 40 feet). The
concentration of heavy construction equipment, water trucks, semi trucks, and other vehicles required
during the construction phase of the project will be significant. Due to the location of the trench in the

16

Mitigation planning on this area is continuing, and updated information regarding
additional mitigation will be provided to Reclamation as it becomes available.
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Highway Alternative, those vehicles, along with necessary large piles of excavated dirt and other
materials, will be staged right next to the highway, increasing the risk of accidents relating to
construction and distracted driving. Because the Southern Alternative is not located so close to a
highway, its effects upon traffic will be significantly reduced and less hazardous.
E.

There is Significant Legal Uncertainty Regarding Jurisdiction and the Means of
Resolving Disputes Under the Highway Alternative. 17

Finally, even if all of the practical and logistical issues with the Highway Alternative could be
adequately addressed and overcome, there remains significant legal uncertainty with that alternative that
cannot be readily resolved and that renders the Highway Alternative unacceptable from an operational
and risk management perspective. This problem arises from a 2016 change in the law.
Because the Highway Alternative would require construction and placement through the Kaibab
Indian Reservation, it would require issuance of a right-of-way (ROW) through tribal lands by the
Bureau of Indian Affairs (BIA). Issuance of a ROW from BIA is governed by federal statute, 25 U.S.C.
§§ 323-328, and by implementing federal regulations. In 2016, new regulations became effective
governing the BIA’s issuance of ROWs across tribal lands, set forth in 25 C.F.R. Part 169.
The 2016 regulations were designed to alter longstanding law providing that a ROW across tribal
land was not subject to tribal jurisdiction. The new regulations were explicit in reversing course,
mandating in multiple places that the ROW and all persons and activities within it must be subject to
tribal jurisdiction and tribal law, not the law or jurisdiction of the grantee. In promulgating the
regulations, BIA explained that “the United States is preserving the tribes’ jurisdiction in all right-ofway grants issued under these regulations and is requiring that such grants expressly reserve tribal
jurisdiction.” 80 Fed. Reg. 72,492-01, 72,494 (Nov. 19, 2015) (emphasis added). 18

17

The legal issues raised in this section are complex. This section provides an overview
that discusses the key problems posed by the Highway Alternative. A more complete
discussion of both sides of the issue is contained in Attachments 5-8 hereto.
18

This mandate is replete throughout the regulations and official comments. See 25
C.F.R. § 169.10(a), (c), (d) (grant of a ROW “does not diminish to any extent: (a) The
Indian tribe’s jurisdiction over the land subject to, and any person or activity within, the
right of way; … (c) The Indian tribe’s authority to enforce tribal law of general or
particular application on the land subject to and within the right-of-way, as if there were
no grant of right-of-way; [or] … (d) the Indian tribe’s inherent sovereign power to exercise
civil jurisdiction over non-members on Indian land”); 25 C.F.R. § 169.125(c)(1) (ROW
“grant will state that … [t]he tribe maintains its existing jurisdiction over the land,
activities, and persons within the right-of-way[.]” (emphasis added)); 25 C.F.R. § 169.9
(ROWs are subject to “tribal law; except to the extent that those tribal laws are
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This mandate of submission to tribal authority poses a problem for the LPP because the grantees
here are not private entities, but rather State entities which (like the Kaibab Tribe) have sovereign and
governmental immunity. State entities cannot be sued or subject to the jurisdiction of tribal courts
unless their immunity is waived by state legislation, and no such waiver exists in Utah law. 19 The only
way, therefore, to ensure that a proper venue exists to adjudicate any disputes regarding the ROW and
the operation of the LPP on it would be for the Tribe—contrary to the express language of the ROW and
applicable federal regulations—to purport to waive its immunity in the ROW consent and subject itself
to legal proceedings with the State of Utah in either federal or state court. Federal courts are no option,
however, because the State of Utah cannot be sued there under the Eleventh Amendment. 20 So the only
possible option would be a tribal waiver conferring jurisdiction on the state courts of Utah.
It has long been true that a tribe can choose to waive its sovereign immunity in certain
circumstances, such as by private contract, and thereby subject itself to suit in a non-tribal forum. 21 But
that power to waive immunity is not unbounded because “Congress possesses plenary power over Indian
affairs, including the power to modify or eliminate tribal rights.” S. Dakota v. Yankton Sioux Tribe, 522

inconsistent with applicable Federal law; and … [a]re generally not subject to State law or
the law of a political subdivision thereof”); 80 Fed. Reg. 72,492-01, 72,504 (“If the land is
within the boundaries of the tribe’s reservation, then the tribe has jurisdiction, regardless
of whether a right-of-way has been granted.”); id. at 72,518-19 (“the grant itself should
specify that tribal authority is preserved”); id. at 72,538 (“The Secretary’s grant of a rightof-way will clarify that it does not diminish to any extent … [t]he Indian tribe’s
jurisdiction over the land subject to, and any person or activity within, the right-of-way
[or] … [t]he Indian tribe’s authority to enforce tribal law….” (emphasis added)).
19

See Utah Code § 63G-7-501(1) (exclusive jurisdiction for claims against state under
Governmental Immunity Act lies in Utah state courts); Montana v. Gilham, 133 F.3d
1133, 1137 (9th Cir. 1998) (“States have retained their historic sovereign immunity” in
tribal court.).
20

See Blatchford v. Native Vill. of Noatak, 501 U.S. 775, 779 (1991); Sutton v. Utah State
School for Deaf & Blind, 173 F.3d 1226, 1235 (10th Cir. 1999). Even if immunity were
not a problem, federal jurisdiction is also questionable because tribes are not citizens of
other states for purposes of diversity jurisdiction, Gaines v. Ski Apache, 8 F.3d 726, 729
(10th Cir. 1993), and merely because a contract is regulated by federal law does not
necessary confer federal question jurisdiction if the dispute does not require construction
of the law itself, Weeks Constr., Inc. v. Oglala Sioux Hous. Auth., 797 F.2d 668, 672 (8th
Cir. 1986).
21

See Kiowa Tribe of Okla. v. Mfg. Tech., 523 U.S. 751, 754 (1998); C&L Enters., Inc. v.
Citizen Band Potowatomi Indian Tribe of Okla., 532 U.S. 411, 414 (2001).
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U.S. 329, 343 (1998). And there is significant legal uncertainty as to whether a tribal waiver in an
agreement is effective to confer jurisdiction on state courts when Congress has enacted a comprehensive
regulatory scheme governing that type of agreement but has not expressly provided for such state court
waivers.
For example, in Navajo Nation v. Dalley, 896 F.3d 1196 (10th Cir. 2018), the Tenth Circuit held
that an express waiver of tribal immunity in a gaming compact conferring jurisdiction on state courts
was ineffective because it was inconsistent with the comprehensive regulatory scheme governing such
compacts under the Indian Gaming Regulatory Act (IGRA). In such situations, the court explained,
“congressional approval is necessary—i.e., it is a threshold requirement that must be met—before states
and tribes can arrive at an agreement altering the scope of a state court’s jurisdiction over matters that
occur on Indian land.” Id. at 1205. 22 Last year, the United States Supreme Court denied review of
Dalley, leaving it as governing precedent in this circuit. McNeal v. Navajo Nation, 139 S.Ct. 1600
(2019). 23
Just like IGRA, the BIA ROW regulations are a comprehensive regulatory scheme. “The
Federal statutes and regulations governing rights-of-way on Indian lands occupy and preempt the field
of Indian rights-of-way…. The Federal regulatory scheme is pervasive and leaves no room for State
law.” 80 FR 72492-01, 72505 (Nov. 19, 2015). And there is no “clear congressional authorization”
anywhere in the ROW regulations that allows tribes to waive their sovereignty and confer jurisdiction on
state courts. To the contrary, unlike in Dalley, where such waivers were disallowed simply because they
were not affirmatively authorized in IGRA, the language of the ROW regulations is even stronger—it
expressly mandates the application of tribal jurisdiction and tribal law to all ROWs and all activities
within them, with no statutory or regulatory exceptions. 24

22

See also id. at 1204 (“It is axiomatic that absent clear congressional authorization, state
courts lack jurisdiction to hear cases against Native Americans arising from conduct in
Indian country.”); Kennerly v. Dist. Court of Ninth Judicial Dist. of Mont., 400 U.S. 423,
427 (1971) (also addressing issue in context of comprehensive statutory scheme and
rejecting state court waiver not provided by statute).
23

Significantly, the question on which petitioners sought certiorari, and for which the
Supreme Court denied review, is essentially the same issue presented here: “Whether the
Tenth Circuit panel violated the current jurisprudence of this Court and the Congressional
policy underlying IGRA by precluding the Nation from exercising its sovereign authority
to permit a patron’s tort claim against the Nation and its gaming facility to be brought in
state court without express congressional permission.” McNeal v. Navajo Nation, No. 18894, Petition for a Writ of Certiorari, 2019 WL 169261 (U.S.), at *ii (Jan. 10, 2019).
24

A colorable argument could be made that, because the ROW regulations are “intended
to support tribal self-determination and self-governance,” 25 C.F.R. § 169.1(a), they
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Indeed, when the issue of a tribe’s authority to cede its jurisdiction in its consent to the ROW
was raised directly during the official comment period for the regulations, the BIA confirmed that any
such waiver would require separate congressional action:
Comment: A commenter suggested deleting the introduction to proposed paragraph (e)
because it suggested a tribe might cede tribal jurisdiction in its consent to a right-of-way,
while Kennerly established that this can be done only through an Act of Congress.
Response: The final rule deletes the identified provision because, as the commenter points
out, the U.S. Supreme Court has determined that a tribe may not cede jurisdiction without
an Act of Congress. See Kennerly v. District Court, 400 U.S. 423 (1971).
80 Fed. Reg. 72,492-01, 72,504. 25

should not preclude a tribal decision to waive immunity. But nothing in the regulations
actually translates that broad statement of purpose into a specific allowance for waiver or
an exception to the mandate of tribal jurisdiction. And the statement of purpose can just as
easily be read as supporting tribal self-determination by ensuring, without exception, that
tribal law and tribal jurisdiction will apply to all ROWs.
25
The rejected language from proposed paragraph (e) would have allowed tribes to waive
mandatory tribal jurisdiction, stating: “Unless otherwise expressly stated in its consent to
the right-of-way for tribal land, or in a tribal authorization for a right-of-way for
individually-owned Indian land, the Secretary’s grant of a right-of-way does not diminish
to any extent….” 79 Fed. Reg. 34,455-01, 34,464 (June 17, 2014) (emphasis added).
Similar language was also rejected for proposed paragraph (d) that would have allowed a
tribe to “expressly state[] its intention to waive sovereign immunity in its consent to the
right-of-way on tribal land.” Id. No such waiver language appears in the final regulations.
And as a result, nothing in Section 169.403, which deals with negotiated remedies for
violations, abandonment, or non-use, changes that conclusion. 25 C.F.R. § 169.403. In
addition to the fact that there are many other issues that could arise beyond the scope of
violations, abandonment, and non-use, there is no provision in this section that allows for a
waiver of tribal jurisdiction in state court as part of such a negotiated remedy. The section
leaves that issue to other portions of the regulations, merely providing that any disputes
could “be resolved by a tribal court, any other court of competent jurisdiction, or by a
tribal governing body in the absence of a tribal court, or through an alternative dispute
resolution method.” Id. § 169.403(e). The section itself does not purport to confer such
jurisdiction on any court. In light of the mandatory jurisdiction language that appears in
the final regulations, and the removal of language permitting tribal waivers, there is no
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As the courts have yet to address these issues in the context of the new 2016 ROW regulations,
whether such tribal waivers in the ROW context would be disallowed, as in Dalley, is a predictive
exercise, one which cannot be judicially resolved until a ripe dispute actually arises. Resolution of this
legal issue is also beyond the scope of the EIS and NEPA process. And that uncertainty is precisely the
problem. Given the scale of this project, the capital investment it involves, and the necessity of
continuous operation to deliver water to intended recipients, any alternative that does not provide a
readily available and certain forum to resolve disputes poses an intolerable risk and does not meet the
purpose and need—which is to provide a reliable second source of water to southwest Utah. Hopefully,
no such dispute would arise should the LPP cross tribal land. Presumably, that was also the hope in
Dalley, where the Navajo Nation freely agreed to waive its sovereignty when it signed the compact, only
to turn around and dispute its own waiver’s effectiveness in court. But if such a dispute were to arise
here, given the complicated jurisdictional questions it poses, it could take years to resolve in court and,
in the meantime, leave the operations of the LPP in disarray.
Because the Southern Alternative does not cross tribal land, it poses none of these problems and
therefore is far preferable to the Highway Alternative.
II.

Comparisons Based on Gallons Per Capita Per Day are Not Accurate Measurements of
Water Usage Between Different Jurisdictions.

Some commenters have suggested that Washington County does not have a real need for the LPP
because the County’s rate of water consumption is allegedly high compared to other cities or states.
These comparisons are typically predicated on a measurement called “gallons per capita per day”
(GPCD), which these commenters use to argue that Washington County should simply reduce its
allegedly high water consumption rather than obtain a second source of water.
The problem with such comparisons, however, is that GPCD is a very poor metric to compare
water use by different communities because “[t]he water industry has not established a standard for
calculating GPCD.” 26 Not only do methods for calculating GPCD vary widely between different
jurisdictions, but numerous variables can affect per capita water consumption in ways that do not reflect
actual conservation measures. This is why EPA has specifically instructed that GPCD “is only

other court of competent jurisdiction beyond tribal courts under the current regulatory
scheme.
26

2015 Water Conservation Plan: Washington County Water Conservancy District,
Chapter 3: Current Water Demands, p. 12 (Attachment A to UBWR Reply to Comments,
Attachment C – Water Needs Assessment: Water Use and Conservation Update, Response
to Comments, Utah Board of Water Resources, January 17, 2019).
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meaningful in very limited circumstances…. This measure is not helpful for goal-setting nor is it
appropriate for comparing utilities to each other because of the variations in customer make-up.” 27
“Therefore while Utah uses GPCD numbers for planning purposes, GPCD numbers are not suitable for
comparing water use efficiencies with other states and/or cities.” 28
When referring to GPCD numbers, it is critical to understand that “Utah has one of the most
comprehensive water use accounting practices in the United States. Unlike other cities or states, Utah
includes all secondary and reuse water in its [GPCD] reporting, thereby reflecting more complete water
use information.” 29 This type of reporting results in higher GPCD figures than other jurisdictions that
do not include secondary and reuse water or that take credits for return-flows, even if actual
consumption in Utah is lower or the same. In addition, Utah classifies second home water use as
residential, but it does not include second home occupants in the population estimate, which decreases
the population numbers by which consumption is divided, and thus increases total GPCD numbers
compared to jurisdictions that classify such use differently. 30 This factor is particularly significant for
Washington County, where second home ownership is between 20-27%. 31 Relatedly, Washington
County also accounts for water used by tourists and visitors, but does not include those people in the
total population estimate, similarly increasing GPCD numbers in a way that overstates actual per-person
water consumption. This effect is also significant, as Washington County has approximately six million
annual visitors.
Those are not the only methodological differences between jurisdictions. Others include
differences in data collection times and methods, differences in use classification, inconsistent treatment
of system losses, differences in calculation protocols, and treatment of private water sources. 32 And
beyond methodology, there are a host of other variables that affect water use and consumption
differently in different places. Those variables range from differences in seasonal and annual
precipitation patterns, climate, population density, local soils and geology variation, elevation,
recreational amenities, and evaporation rates, all of which can affect usage rates regardless of the

27

U.S. Environmental Protection Agency, Best Practices to Consider When Evaluating
Water Conservation and Efficiency as an Alternative for Water Supply Expansion
(December 2016) at p. 46, Attachment 9 hereto.
28

2015 Water Conservation Plan, Ch. 3, p. 12.

29

Lake Powell Pipeline, Water Needs Assessment: Demand and Supply Update, UBWR,
November 16, 2018, § 2.2, p. 2, Attachment 10 hereto.
30

Id. p. 3.

31

Water Needs Assessment, § 4, p. 7; 2015 Water Conservation Plan, Ch. 3, p. 14.

32

Water Needs Assessment, § 4, p. 7.
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number and type of conservation measures employed. All of these variations “make a direct comparison
between communities nearly impossible.” 33
For example, some water utilities take return flow credits for all water returned to allocated
sources like the Colorado River system. 34 Return flows include indoor water use captured by the sewer
system as well as water collected via storm drains from runoff and precipitation. Such return flow
credits can obscure a significant portion of a community’s water use. Utah does not apply return flow
credits to its water use numbers. So, if a person uses 10 gallons of water to take a shower, Utah would
report this as 10 gallons used, while other providers may report this as zero gallons used. This variance
of whether to credit return flows can have dramatic effects on GPCD calculations. None of these
approaches is necessarily right or wrong; but recognizing that calculations can differ in meaningful ways
across jurisdictions is necessary to understand variances in GPCD numbers.
This is why other water authorities recognize that GPCD cannot accurately be used to compare
actual water consumption between different cities and states, cautioning that “GPCD varies across
communities due to several factors, including differences in climate, demographics, water-use
accounting practices and economic conditions.” 35
GPCD can be a helpful tool in some circumstances, but not in cross-jurisdiction usage
comparisons. Such comparisons, therefore, should not be used to assess the state of conservation
measures in Washington County.

33

Id.

34

See, e.g., Southern Nevada Water Authority, 2019 Water Resource Plan (2019) at pp.
24, 32, Attachment 11 hereto; see also SNWA, Our current water supply, available at
snwa.com/water-resources/current-water-supply/index.html#return; SNWA, Conservation
facts and achievements, available at https://www.snwa.com/importance-ofconservation/conservation-facts-and-achievements/index.html.
35

SNWA 2019 Water Resource Plan at p. 32; see also Texas Water Development Board,
Special Report, Water Conservation Implementation Task Force, Report to the 79th
Legislature (November 2004) at p. 4, Attachment 12 hereto (“[A] simple comparison of
per-capita use among Texas municipal water providers that may have significant
differences in climate, geography and source water characteristics, as well as their service
and population profiles may, without additional data and analysis, lead to inaccurate
conclusions about comparative water use efficiencies among those providers.”); Water
Conservation Advisory Council, A Report on Progress of Water Conservation in Texas:
Report to 82nd Texas Legislature (December 2010) at p. 34 (noting that “a comparison of
communities based on a single gpcd alone can be misleading”), Attachment 13 hereto;
Texas Senate Bill 181 (2011 Legislative Session), § 16.403, Attachment 14 hereto.
1594 West North Temple, Suite 310, PO Box 146201, Salt Lake City, UT 84114-6201
telephone (801) 538-7230 • facsimile (801) 538-7279 • TTY (801) 538-7458 • www.water.utah.gov

WATER RESOURCES

9574
9574-14 Water Resources

Page 14
September 8, 2020
Subject: Comments of the Utah Board of Water Resources on Draft Environmental Impact Statement
________________________

III.

9574-14

The Waters of the Virgin River Drainage Basin Are Fully Appropriated.

Finally, in evaluating the arguments of some commenters that Washington County should
continue to rely exclusively on the Virgin River drainage to provide water to all of its users, even as it
experiences population growth, it is important to recognize the current state of allocation of water in that
area.
The Utah State Engineer considers the waters of the Virgin River basin, both surface and ground,
to be fully appropriated, with very limited exceptions in the Canaan Gap drainage and the Beaver Dam
Wash drainage, where single family domestic filings (limited to 1.73 acre-feet) may be available. Under
the current policy, the Utah State Engineer will not approve new applications to appropriate water from
the Virgin River basin for large public water projects. In addition to all of the other reasons why having
a second source of water is a critical concern to water providers, the fact that the area’s current sole
source of water is already fully appropriated weighs heavily in favor of the project.
Policies and other records documenting these facts are contained in Attachments 15 through 19.
Thank you for the substantial work that has gone into the DEIS and the opportunity to provide
comments on this important project.

Sincerely,

Todd D. Adams, P.E.
Director
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September 8, 2020

Mr. Rick Baxter, Program Manager
United States Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
COMMENTS ON LAKE POWELL PIPELINE
DRAFT ENVIRONMENTAL IMPACT STATEMENT
Thank you for the opportunity to submit comments on the Draft Environmental Impact Statement
(“DEIS”) for the proposed Lake Powell Pipeline (the “LPP” or “Project”).
Western Resource Advocates (“WRA”) is a nonprofit conservation organization dedicated to
protecting the Interior West's land, air, and water. We promote river restoration and water
conservation, advocate for a clean and sustainable energy future, and protect public lands for present
and future generations. WRA engages with utilities, state and federal government agencies, and
irrigators to find solutions to meet growing urban water demands while protecting stream flows for fish,
wildlife, and recreation. WRA has experience helping western communities meet their legitimate water
needs, as well as extensive knowledge of the water delivery systems in the Colorado River Basin. Our
members and employees are located throughout the arid and semi-arid states of the Interior West.
Because of the momentous scale of its potential impacts, WRA has tracked closely, and commented
regularly, on the LPP through its relatively long history, including more than a decade of consideration
by the Federal Energy Regulatory Commission (“FERC”), a process recently terminated after applicant
Utah Board of Water Resources (“UBWR”) withdrew its FERC application. These comments include
WRA’s Scoping Comments on the Proposed Lake Powell Pipelines National Environmental Policy Act
Impact Analysis (“WRA Scoping Comments”), submitted on January 10, 2020. WRA hereby incorporates
by reference its Scoping Comments and its other extensive prior comments previously submitted on the
LPP proposal, which should be available in FERC’s elibrary Docket Number P- 12966.
As stated in WRA’s prior comments on the LPP, based on information available to date, the LPP
proposal has many significant shortcomings. As a result, WRA requested in its Scoping Comments that,
in order to meet the requirements of the National Environmental Policy Act, the Administrative
Procedures Act, and other relevant federal law, the Bureau of Reclamation (“Reclamation” or “Bureau”)
and any and all cooperating agencies must closely analyze a wide range of serious issues in preparing
the DEIS. The issues that WRA requested that the Reclamation closely examine specifically included,
inter alia:
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•

The “purpose and need” for the Project;

•

Reasonable Alternatives to the proposed LPP for meeting this “purpose and need”, including
WRA’s Local Water’s Alternative;

•

Increased risk to Colorado River Basin water rights caused by the LPP;

•

Impacts to federal and tribal lands; and

•

Physical and legal constraints to the Project.

WRA has reviewed the DEIS and is disappointed to discover that the DEIS does not adequately
address these and many other significant issues. Further, as discussed in detail infra, the failure of the
DEIS to adequately address these issues precludes meaningful analysis of the impact of the Project and
its alternatives. Accordingly, pursuant to clear regulatory law, Reclamation must prepare and circulate a
revised or supplemental draft of the appropriate portions of the DEIS.
I.

The DEIS is Inadequate for Failure to Rigorously Explore and Objectively Evaluate the Local
Waters or Other Conservation-Based Alternative.

Reclamation in the DEIS failed to “rigorously explore and objectively evaluate” WRAs’ “Local Waters
Alternative,” or any other alternative to the LPP that would satisfy the Washington County’s future
water needs through conservation, reuse, or augmentation of existing supplies through repurposing of
local water resources. By failing to rigorously explore and evaluate a single conservation-based, nonpipeline alternative to the LPP in the DEIS, Reclamation has failed to develop information necessary to
determine whether the significant environmental and cultural impacts of the LPP may be avoided, thus
frustrating the purpose of NEPA and rendering the DEIS inadequate. Reclamation’s failure to consider
any viable alternative renders the DEIS inadequate as a matter of law.
A. Reclamation Should Have Evaluated a Conservation-Based Project as a Reasonable Means
of Satisfying Washington County’s Future Water Needs.
The National Environmental Policy Act (“NEPA”), 42 U.S.C. §§4321-70, has been described as “[t]he
centerpiece of environmental regulation in the United States.” Forest Guardians, 611 F.3d at 711
(quoting New Mexico ex rel. Richardson, 565 F.3d at 703) (internal quotation marks omitted). Congress
intended NEPA to protect the environment by mandating that, prior to launching any major federal
action, the federal agency responsible for such action first carefully weigh the environmental
consequences of, and consider potential alternatives to, such action. See, e.g., Barnes v. U.S. Dep't of
Transp., 655 F.3d 1124, 1131 (9th Cir. 2011) (“Congress passed NEPA ‘to protect the environment by
requiring that federal agencies carefully weigh environmental considerations and consider potential
alternatives to the proposed action before the government launches any major federal action.’”
(quoting Lands Council v. Powell, 395 F.3d 1019, 1026 (9th Cir.2005). NEPA is strictly a procedural
statute and does not mandate any substantive result. Winter v. Natural Res. Def. Council, Inc., 555 U.S.
7, 129 S.Ct. 365, 376 (2008). However, by focusing agency and public attention on the environmental
consequences of federal actions, and upon potential alternative actions that may avoid such
consequences, NEPA works to facilitate informed decisionmaking by agencies and to allow the public
and the political process to be aware of and act as a check upon such decisionmaking. See, e.g. Forest
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Guardians v. U.S. Fish & Wildlife Serv., 611 F.3d 692, 711 (10th Cir. 2010) (quoting Balt. Gas & Elec. Co. v.
Natural Res. Def. Council, Inc., 462 U.S. 87, 97, 103 S.Ct. 2246 (1983)).
Accordingly, pursuant to NEPA, a federal agency must prepare an environmental impact statement
(“EIS”) for all “major federal actions significantly affecting the quality of the human environment.” 42
U.S.C. § 4332(C). Further, an EIS must include an evaluation of “alternatives to the proposed action.” 42
U.S.C. §4332(C)(iii). This portion of an EIS – the analysis of alternatives “is characterized as ‘the heart of
the environmental impact statement.’” Colo. Envtl. Coal v. Dombeck, 185 F.3d 1162, 1174 (10th Cir.
1999) (quoting 40 C.F.R. § 1502.14). In order to properly comply with the intended purpose of NEPA, an
agency preparing an EIS must “rigorously explore and objectively evaluate all reasonable alternatives to
a proposed action, in order to compare the environmental impacts of all available courses of action.”
New Mexico ex rel. Richardson, 565 F.3d at 703 (quoting 40 C.F.R. § 1502.14); see also Wyoming v.
United States Dept. Of Agriculture, 661 F.3d 1209, 1236 (10th Cir. 2011) (purpose of NEPA is to “ensure[]
that the agency will inform the public that it has indeed considered environmental concerns in its
decisionmaking process”).
A federal agency that in preparing an EIS fails to examine reasonable alternatives frustrates the very
purpose for which Congress enacted NEPA. In so doing, the agency fails to develop, and the public is not
provided, information necessary to determine whether harmful environmental consequences of a
proposed project may be avoided, and to thus make the best choice regarding whether to proceed with
the project or proposed or to proceed with a project alternative. The failure of an EIS to examine a
viable alternative thus renders an EIS inadequate as a matter of law. See, e.g. High Country
Conservation Advocates v. United States Forest Service, 951 F.3d 1217, 1227 (10th Cir. 2020) (finding
agency’s failure to consider alternative in EIS arbitrary and capricious); Westlands Water Dist. v. United
States DOI, 376 F.3d 853, 868 (9th Cir. 2004) (“The existence of a viable but unexamined alternative
renders an environmental impact statement inadequate”).
In the LPP DEIS, Reclamation states the Project is needed because “approximately 86,000 acre-feet
of water will be needed annually by 2060 to satisfy increased water demands of a growing population in
Washington County, Utah.”1 WRA believes this estimated need is substantially overstated. However,
even accepting, arguendo, these projections for purposes of these comments, it is clear that an
alternative relying upon the basic elements of WRA’s Local Waters Alternative—conservation, reuse,
and augmentation through repurposing of Washington County’s existing agricultural water supplies—
could have been developed that could alleviate or satisfy this demand. Thus, such an alternative could
and should have been analyzed and evaluated in the DEIS as a reasonable water supply management
alternative to the LPP.

1

Bureau of Reclamation, Lake Powell Pipeline Project Environmental Impact Statement, Lake Powell Pipeline
Project Draft Environmental Impact Statement (June 2020), at 9,
https://www.usbr.gov/uc/DocLibrary/EnvironmentalImpactStatements/LakePowellPipeline/docs/20200600LakePowellPipelineProject-DraftEIS-508-PAO.pdf (hereinafter “DEIS”).
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1. The Local Waters Alternative or another conservation-based alternative is capable of
meeting Washington County’s future water needs.
Water conservation and reuse programs have long been recognized and accepted as an integral
component of municipal water supply planning strategies to allow for better management of existing
water supplies, provide for future growth, and plan for future water uncertainties.2 Moreover, because
such water conservation programs do not require an increase in supply of an already dwindling
resource, but rather upon making more efficient use of existing supplies, such programs can be both
cost efficient and highly reliable.3 Accordingly, water conservation programs including conservationbased elements have been adopted in cities across the Southwest and across the country, resulting in
increased water supply security, significant cost savings, enhanced environmental protection, and
improved drought preparedness.4 Due to widespread adoption of such programs, a number of locales
across the West and Southwest, including Phoenix, Los Angeles, Las Vegas, and, Denver, have reduced
their per capita daily water consumption to amounts considerably below that of Washington County’s
current and projected future per capita consumption.5
The Local Waters Alternative, a robust and detailed framework of common-sense conservationbased options for addressing Washington County’s future water demands first developed by WRA in
2013, utilizes these proven, recognized, and reliable water supply planning strategies already in use
across the Southwest to provide an alternative mechanism for meeting Washington County’s future
water supply demands, without need for an expensive, environmentally damaging and culturally
insensitive 140 mile pipeline, or upon increased withdrawals from an already overburdened, unreliable
Colorado River.6 Specifically, the Local Waters Alternative focuses on increased water conservation,
increased water reuse, and augmentation of existing supplies through realistically estimated levels of
water transfers from agriculture to urban areas in coming years.
The original 2013 Local Waters Alternative has previously been provided to Reclamation through
this process, and is provided again with these comments, attached hereto as Appendix A.7 Further, since
WRA initially developed the Local Waters Alternative, WRA has repeatedly updated the supply and
demand projections for the alternative based on new population projections and other information. A
related update to this alternative was provided in a letter to the Army Corps of Engineers in 2019,
attached hereto as Appendix B.8 Additional updates to and clarifications of the elements of the Local

2

See Appendix C: Western Resource Advocates, Local Waters Alternative Update (September 2020) at 4
(hereinafter “Local Waters Alternative 2020 Update”).
3

Id.
Id. at 4-5.
5
Id. at 5.
6
Id. at 1-2.
7
See Appendix A: Amelia Nuding, Western Resource Advocates, Local Waters Alternative to the Lake Powell
Pipeline (Mar. 13, 2013) (hereinafter “Local Waters Alternative 2013”), also available at FERC’s elibrary 201303145010.
8
See Appendix B: WRA Comments on LPP sent to US Army Corps (January 17, 2019) (hereinafter “Local Waters
Alternative 2019 Update”).
4
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Waters Alternative in response to Reclamation’s comments in the DEIS are attached hereto as Appendix
C.9
As described in detail in Appendices A, B and C, the Local Waters Alternative’s three proven water
planning strategies for meeting the needs of the Washington County community through 2060 are:
water demand management (i.e., conservation), water reuse, and conversion of existing agricultural
water resources to urban water uses, much of which conversion will necessarily occur as projected
population growth requires the residential and commercial development onto existing agricultural
lands. Specifically, the Local Water Alternative explains how:
•

Per capita water demands can be decreased at a rate of 1% per year—a documented, typical
rate of reduction for many western communities. This yearly decrease, averaged over time,
would result in a reduction in consumption from Washington County’s current rate of over 300
GPCD (gallons per capita per day), to 194 GPCD in 2060.10 This reduced 2060 daily consumption
rate would exceed or be substantially equivalent to the 2020 daily per capita consumption in
numerous other municipalities across the southwest, including Los Angeles (124 GPCD), Phoenix
(188 GPCD), and Las Vegas (203 GPCD).11

•

This reduced daily consumption rate can be achieved through implementation of specific,
enumerated policies, such as conservation-oriented water rates (replacing the antiquated low
stepped “tiered” rates currently in place), landscape and new development water-use policies,
and metering and measurement of all water use to promote efficient decision making in
conservation program selection.12

•

Reuse water may be developed to help meet the needs for outdoor landscape irrigation, and
potentially indoor commercial/industrial purposes.13

•

Agricultural water will become available for municipal water uses, through purchase of
agricultural lands and as a natural function of continued urban population growth.14

The Local Waters Alternative further demonstrates how, through a combination of these factors,
Washington County’s future water demands may be met—if not exceeded—in 2060, without
construction of the expensive, environmentally damaging and culturally insensitive LPP. Figure 1, below,
illustrates the synthesis of the Local Waters Alternative, with water demand represented by the yellow
line and the variety of water supplies represented by the colored blocks and wedges.

9

See Appendix B: Local Waters Alternative 2020 Update.
Id. at 4.
11
Id. at 5.
12
Id. at 6.
13
Id. at 1-2.
14
Id.
10
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Figure 1. Local Waters Alternative depicted graphically
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The Local Waters Alternative explains how the costs of this alternative are substantially lower than
the cost of the Proponent UBWR’s proposed LPP. As estimated in our 2013 analysis, the combined costs
of the various elements of the Local Water Alternative are about 1/3 the cost of the LPP, plus some
undetermined infrastructure costs associated with converting agricultural water supplies to municipal
use.15 The Local Waters Alternative demonstrates in detail how the “need” for the proposed project may
be satisfied by it or by a similar conservation-based alternative, using existing, feasible mechanisms and
technologies that would not further deplete an already overburdened water supply, all at substantially
lower cost than the environmentally damaging LPP.
The Local Waters Alternative was proposed as a program for satisfying Washington County’s water
needs through 2060 based on projections that Washington County’s needs in the absence of a Local
Waters type alternative would increase by approximately 74,000 acre-feet rather than the 86,000
additional acre-feet projected in the DEIS. Thus, Reclamation concludes in the DEIS that the Local
Waters Alternative could meet only a portion of the projected demand. This conclusion is incorrect.
First, WRA believes the 86,000 estimated need is substantially overstated. A report by Kevin
Wheeler, PhD, P.E., prepared for WRA and American Rivers, attached hereto as Appendix D, discusses
15

Id.; see also Appendix A: Local Waters Alternative 2013.
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this in detail.16 Although the purpose of the DEIS is purportedly to evaluate water needs to 2060, Dr.
Wheeler notes that the DEIS analysis extends its projection period an additional fifteen years, to 2075.
Specifically, Dr. Wheeler notes that the DEIS provides that “[w]ater demand in 2060 must include
population projections out to 2075 because the WCWCD incorporates a 15-year reserve buffer.”17 The
DEIS fails to provide any scientific or expert explanation justifying this 15-year “reserve buffer.”18 Dr.
Wheeler notes that the impact of including this buffer is clear: by including this buffer, the projected
deficits the DEIS concludes must be met are increased, ranging from 53,625 to 112,997 acre-feet, with a
median of 85,786 acre-feet.19 Without this ”reserve buffer,” the projected deficit for 2060 ranges from
11,520 to only 70,892 acre-feet, with a median of only 43,681 acre-feet, an amount significantly less
than (indeed, approximately half) the claimed 86,000 acre-feet demand used to justify the LPP.20 The
inclusion of a “buffer” thus serves to overstate the actual 2060 demand by an amount roughly half of
the LPP’s capacity.21
Second, even accepting, arguendo, these projections for purposes of these comments, it is clear that
an alternative relying upon the basic elements of WRA’s Local Waters Alternative—conservation, reuse,
and augmentation through repurposing of Washington County’s existing agricultural water supplies—
could have been developed that could alleviate or satisfy this demand. As discussed in the Local Waters
Alternative 2020 Update, the basic framework for Local Waters Alternative could be easily adjusted
modified, or an Alternative similar to the Local Waters Alternative developed, that would satisfy this
86,000 acre-feet figure or even a higher projected number.22 Specifically, slight adjustments to the
amounts of future reuse water, to the acreage of agricultural lands repurposed to allow use of such
agricultural water for municipal and other purposes, and to domestic water demands through the
adoption of documented, proven strategies would result in a conservation-based alternative that would
provide sufficient savings to meet projected future demands.23
Indeed, studies by LPP proponent UBWR demonstrate the ability of conservation-based alternatives
to meet higher projected demands through different conservation strategies. Specifically, a second
conservation-based program, the “No Lake Powell Water,” was developed by UBWR at the direction of
the United States Federal Regulatory Energy Commission (“FERC”). As Reclamation notes in the LPP
DEIS, FERC explicitly requested that UBWR develop a conservation-based alternative adopting many
elements of the Local Waters Alternative.24 FERC specifically requested that UBWR provide a detailed
analysis of an action alternative that eliminated UBWR’s proposed LPP in favor of additional
conservation actions, building of additional water storage, and construction of additional treatment
plants.25
16

See Appendix D: Wheeler, K., Memorandum prepared for Western Resource Advocates and American Rivers,
Lake Powell Pipeline, Draft Environmental Impact Statement, Water Balance Consulting, LLC, September 5, 2020
(hereinafter, the “Wheeler Report”).
17
Id. at 2.
18
Id.
19
Id.
20
Id.
21
Id.
22
See Appendix C: Local Waters Alternative Update 2020 at 4.
23
Id.
24
DEIS at 13.
25
Id.
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In response to FERC’s request, UBWR developed a proposal, which it characterizes as the “No Lake
Powell Water Alternative,” that would eliminate any Colorado River Pipeline in favor of additional
conservation actions, building of additional water storage, water use restrictions and construction of an
expensive reverse osmosis treatment plant. Because this alternative includes unnecessary “severe”
conservation measures and an expensive reverse osmosis plant rather than the conventional treatment
facilities utilized in the Local Waters Alternative, WRA believes UBWR did not develop the No Lake
Powell Water Alternative in good faith, but rather to merely serve as a “straw man” alternative for quick
dismissal by Reclamation. And indeed, Reclamation briefly discusses but quickly eliminates from detailed
analysis this alternative, noting that “[t]his alternative would involve a combination of developing
remaining available surface water and groundwater supplies in the Virgin River Basin, developing
reverse osmosis (RO) treatment of existing low-quality water supplies, and eliminating residential
outdoor culinary water use in the WCWCD service area.”26 Notably, however Reclamation recognizes
that this alternative could satisfy Washington County’s full 86,000 acre-foot projected “need” in 2060 as
described in the DEIS. Reclamation specifically states that “This [No Lake Powell Alternative] could
provide approximately 86,000 acre-feet of water annually to the WCWCD’s service areas for municipal
and industrial (M&I) use without diverting Utah’s Compact Allocation water from Lake Powell.27
The undisputed facts demonstrate that the Local Waters Alternative, or another conservation-based
framework using similar proven and reliable water planning methodologies could have been prepared
by Reclamation as an alternative means for meeting all of Washington County’s projected 2060 water
needs. In order to properly comply with the intended purpose of NEPA, an agency preparing an EIS must
“rigorously explore and objectively evaluate all reasonable alternatives to a proposed action, in order to
compare the environmental impacts of all available courses of action.” New Mexico ex rel. Richardson,
565 F.3d at 703 (quoting 40 C.F.R. § 1502.14); see also Wyoming v. United States Dept. Of Agriculture,
661 F.3d 1209, 1236 (10th Cir. 2011). Accordingly, Reclamation should have included and prepared an
analysis of such a conservation-based proposal in the DEIS as a reasonable alternative to the LPP for
meeting reasonable local water demands. Reclamation’s failure to do so makes the DEIS inadequate as a
matter of law. High Country Conservation Advocates v. United States Forest Service, 951 F.3d at 1227;
Westlands Water Dist. v. United States DOI, 376 F.3d at 868.
2. Federal Agencies have recognized that a conservation-based alternative should be
examined as a reasonable alternative to the LPP.
It is not only WRA that has recognized that a conservation-based alternative should be analyzed in
the DEIS as a “reasonable” alternative to an expensive, environmentally damaging, resource depleting
pipeline. The reasonableness of relying upon conservation-based approaches to provide for future water
demands is evidenced of the past actions of federal agencies, including Reclamation itself.
First, the United States Army Corps of Engineers has stated that it would require development of
such an alternative prior to approving a Dredge and Fill Permit pursuant to EPA Section 404. Specifically,
on June 19, 2019, the Army Corps of Engineers responded to a permit application by the Utah Division of
Water Resources by letter stating as follows:
26
27

Id. at 14.
Id.
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Review of the information you have submitted to date indicates that several items are still
needed to complete processing of your individual permit application. The information we need
to receive in order to complete processing of your application for an individual permit is
below. . .
***
5. Provide alternatives information sufficient to show compliance with EPA’s Section 404(b)(1)
Guidelines for Specification of Disposal Sites for Dredged or Fill Material (40 CFR 230). The
404(b)(1) Guidelines state that no discharge of dredged and/or fill material shall be permitted if
there is a practicable alternative which would have less adverse impacts on the aquatic
ecosystem, so long as the alternative does not have other significant adverse environmental
consequences. An alternative is practicable if it is available and capable of being done after
taking into consideration cost, existing technology, and logistics in light of the overall project
purpose. Practicable alternatives include, but are not limited to: 1) activities which do not
involve a discharge of dredged or fill material into waters of the U.S. and 2) discharges of
dredged or fill material at other locations in waters of the U.S. If it is an otherwise practicable
alternative, an area not presently owned by the applicant which could reasonably be obtained,
utilized, expanded or managed in order to fulfill the basic purpose of the proposed activity may
be considered. Alternatives that we would like to see explored include the following:
a. WRAs, Local Waters Alternative, or an alternative that maximizes the viable
components of that alternative;
***
(Emphasis added.) A copy of the Army Corps of Engineer’s June 19, 2019, letter is attached hereto as
Appendix E.28 This letter from the Army Corps of Engineers demonstrates the Corps’ belief that in order
to adequately analyze the Proponent UBWR’s pipeline proposal, the proposal needs to be contrasted
against a less environmentally damaging conservation-based alternative that maximizes the elements of
the Local Waters Alternative.
Second, as discussed supra, another federal agency, the United States Federal Regulatory Energy
Commission explicitly requested that LPP proponent UBWR consider as an alternative to the LPP a
conservation-based alternative that adopts many elements of the Local Waters Alternative.29
Specifically, FERC requested that UBWR provide a detailed analysis of an action alternative that
eliminated the Proponent’s proposed LPP in favor of additional conservation actions, building of
additional water storage, and construction of advanced treatment plants.30

28

See Appendix E: Letter from Army Corps to Utah Division of Water Resources (June 13, 2019).

29

DEIS at 13-14.
Id.

30
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Third, the Department of Interior recently affirmed in remarks to the Colorado River Water Users’
Association the Department’s own commitment to importance of reduced water use through
conservation to ensure reliable Colorado River water now and for future generations.31
Finally, Reclamation itself has similarly stressed in its own past studies of the Colorado River that
future Colorado River projects must implement elements of the Local Waters Alternative. Specifically,
Reclamation has previously concluded that, due to existing overuse of the Colorado River and
uncertainties with respect to the reliability of the Colorado River as a future water supply, new water
projects involving the Colorado River should include the type of conservation, reuse, and augmentation
elements discussed at detail in the Local Waters Alternative. In 2012, Reclamation published the
Colorado River Basin Water Supply and Demand Study.32 In the Colorado River Basin Study, Reclamation
observed that “the Colorado River Basin faces a range of potential future imbalances between supply
and demand,” then discussed at length the “challenges and complexities of ensuring a sustainable water
supply and meeting future demand in an over-allocated and highly variable system such as the Colorado
River.”33 Reclamation expressed concern “regarding the reliability of the Colorado River system to meet
future Basin resources needs...given the likelihood of increasing demand for water...coupled with
projections of reduced supply due to climate change.”34 Reclamation’s preferred projected water supply
scenario from this study showed “a high inability to meet resource needs” through 2060 “regardless
of...the operation of Lakes Powell and Mead.” Reclamation concluded that all of these factors are “a call
to action...[for] water conservation, reuse, and augmentation projects...[to] improve the reliability and
sustainability of the Colorado River system to meet current and future water needs.”35
Further, the LPP involves a contract with Reclamation.36 As a result, the provisions of the federal
Reclamation Reform Act (”RRA”) also apply.37 Under the RRA, the Bureau has a duty to promote “full
consideration and incorporation of prudent and responsible water conservation measures” in the water
projects of non-federal water entities that receive water from federal reclamation projects.38 Project
beneficiaries must develop conservation plans containing definite objectives, proposed conservation
measures and a proposed time schedule for compliance,39 and must submit their conservation plans to
the Bureau.40 The RRA requires that water recipients certify their compliance with the Act.41 WRA is

31

Remarks of David Bernhardt, Secretary of the Interior, Colorado River Water Users Association, Dec. 13, 2019,
https://www.doi.gov/pressreleases/following-year-historic-progress-colorado-river-basin-interior-secretarybernhardt.
32
Cite to 2012 DSS
33
Bureau of Reclamation, Lower Colorado Region, Colorado River Basin Water Supply and Demand Study Executive
Summary,
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Executive%20Summary/CRBS_Executive_Summar
y_FINAL.pdf (hereinafter “Reclamation 2012 Supply and Demand Study”).
34
Id.
35
Id.
36
84 FR 66929.
37
See 42 U.S.C. § 390aa et seq.
38
42 U.S.C. § 390jj(a).
39
Id. at § 390jj(b).
40
43 C.F.R. § 427.1.
41
42 U.S.C. § 390ff.
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unaware and the DEIS nowhere confirms whether the LPP proponents have complied with the RRA or
certified such compliance.
Conservation, reuse, and augmentation are recognized water planning strategies for meeting future
water needs and planning for future water uncertainties. The Army Corp of Engineers, the Federal
Regulatory Energy Commission Conservation, the Department of the Interior, and Reclamation itself
have all previously recognized the need for adoption of these strategies as an alternative to further
draining an already overburdened Colorado River. Two alternatives relying upon such conservationbased water planning strategies, both demonstrating the ability to meet Washington County’s future
water needs, were made available to Reclamation for further study and analysis as an alternative to the
Proponent’s expensive, environmentally damaging, culturally insensitive, and resource consuming LPP.
Pursuant to clear NEPA statutory and regulatory law, in order to provide the public the information
necessary to understand the true financial, environmental, and cultural costs of the Proponent’s LPP,
Reclamation was obligated to “rigorously explore and objectively evaluate” these proposals, or another
similar alternative utilizing a conservation-based water management strategy. 40 C.F.R. §§ 1502.13,
1502.14(a); Wyoming v. United States Dept. Of Agriculture, 661 F.3d at 1243.
B. Reclamation’s Finding that Conservation Is Not a Feasible Alternative to Increased
Withdrawals from the Colorado River System is Unsupported by the Record, Contrary to
Law, and Arbitrary and Capricious.
Notwithstanding the evidence demonstrating that a conservation-based water management
alternative would be a reasonable means to provide for Washington County’s future water needs, and
notwithstanding the past history of federal agencies requesting a detailed analysis of such an
alternative, Reclamation eliminated consideration of any such alternative in the DEIS. Reclamation did
so at least in part for the asserted reason that such an alternative would not be feasible. This assertion
is contrary to law and unsupported by the record.
Although an agency must generally examine all “reasonable alternatives” to a proposed project, an
alternative may be eliminated from further study: (1) if the alternative does meet the needs and
purpose of the proposed project; or (2) if the project is not practical or technically feasible. See, e.g.
Wyoming v. United States Dept. Of Agriculture, 661 F.3d at 1244; Citizens' Comm. to Save Our Canyons v.
U.S. Forest Serv., 297 F.3d 1012, 1030 (10th Cir. 2002). “[F]or alternatives which were eliminated from
detailed study, [an agency must] briefly discuss the reasons for their having been eliminated.” High
Country Conservation Advocates, 951 F.3d at 1223, quoting 40 C.F.R. § 1502.14(a); see also Westlands
Water Dist. v. United States DOI, 376 F.3d 853, 868 (9th Cir. 2004).
In reviewing the adequacy of an agency's analysis of alternatives in an EIS, courts apply a “rule of
reason,” to determine whether the EIS “contained sufficient discussion of the relevant issues and
opposing viewpoints to enable the [agency] to take a hard look at the environmental impacts of the
proposed [action] and its alternatives, and to make a reasoned decision.” Colo. Envtl. Coalition, 185 F.3d
at 1174. This “rule of reason” standard applies both to the extent of analysis of an alternative and the
decision to eliminate an alternative from further evaluation. Wyoming v. United States Dept. Of
Agriculture, 661 F.3d at 1244, quoting BioDiversity Conservation Alliance v. Bureau of Land Mgmt., 608
F.3d 709, 714 (10th Cir. 2010) (“Our review of a decision not to consider a particular alternative is
11
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informed by a rule of reason and practicality”); Utahns for Better Transp. v. U.S. Dep't of Transp., 305
F.3d 1152, 1166-67 (10th Cir. 2002).
In the DEIS, Reclamation first claims that WRA’s Local Waters Alternative, UBWR’s “strawman” No
Lake Powell Alternative, and seemingly any other conservation-based alternative would not be feasible,
for the asserted reason that local authorities may prefer not to adopt the conservation measures
utilized in these alternatives.42 Specifically, Reclamation asserts that a conservation-based alternative
“may not be technically feasible” for the asserted reason that Washington County Water Conservancy
District (“WCWCD”) does not “have the ability or authority to require Washington County residents to
Xeriscape their properties to more water efficient environments.”43 Reclamation further states that
should not “attempt to compel Washington County residents to modify, change or curtail their current
culture, lifestyle, or social expectations.”44 Reclamation also claims that that converting agricultural
water to municipal uses under these alternatives is not feasible for the asserted reason that “[s]ome
landowners may not be willing to sell or give away their water rights or land for development”45 and “it
is not the disposition or mission of the WCWCD to develop or condemn land to obtain water rights.”46
Reclamation’s assertion, however—that the Local Waters Alternative, the No Lake Powell Water
Alternative, or seemingly any other conservation-based alternative is not or would not be “feasible”
because adopting conservation-based measures requiring is currently outside the LPP proponents’
jurisdiction, or may not be desirable from the proponents’ standpoint—has previously been addressed
by the federal government and explicitly rejected as a valid rationale for refusing to consider an
otherwise reasonable alternative. The Council of Environmental Quality’s “Forty Most Asked Questions
Concerning CEQ’s National Environmental Policy Act Regulation” (“Forty Questions Document” has been
recognized as an authoritative interpretation of NEPA statute and regulation. See, e.g. Wyoming v.
United States Dept. Of Agriculture, 661 F.3d at 1243 In the Forty Questions Document, CEQ specifically
addressed this question: “Must the EIS rigorously analyze and discuss alternatives that are outside the
capability of the applicant or can it be limited to reasonable alternatives that can be carried out by the
applicant?” The CEQ’s answer to this question was as follows:
A.

Section 1502.14 [C.F.R.] requires the EIS to examine all reasonable alternatives to the
proposal. In determining the scope of alternatives to be considered, the emphasis is on
what is “reasonable” rather than on whether the proponent or applicant likes or is itself
capable of carrying out a particular alternative. Reasonable alternatives include those that
are practical or feasible from the technical and economic standpoint and using common
sense, rather than simply desirable from the standpoint of the applicant.47

In finding imposition of conservation measures and purchase of agricultural land not “feasible”
because it is not within the “disposition” of the WCWCD, Reclamation clearly was not considering what
is objectively reasonable. As discussed supra, similar measures have been demonstrated as feasible by
42

DEIS at 13-15.
Id. at 14.
Id. at 15.
45
Id. at 14.
46
Id.
47
Forty Most Asked Questions Concerning CEQ's National Environmental Policy Act Regulations, 46 Fed.Reg.
18,026-18,035 (Mar. 17, 1981) (emphasis added).
43
44
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their adoption by other municipalities across the Southwest.48 Rather. Reclamation was merely
considering what WCWCD “likes or is itself capable of carrying out.” This focus on “what is desirable
from the standpoint of the applicant” rather than what is actually feasible is inappropriate pursuant to
clear Council of Environmental Quality guidance, and Reclamation’s decision to focus on the LPP
proponents’ preferences rather than on what is reasonable is a clear abuse of discretion.
Second, Reclamation claims that the Local Waters Alternative, the No Lake Powell Water
Alternative, or seemingly any other conservation-based alternative are not or would not be feasible, for
the asserted reason that these alternatives, as proposed, retained some uncertainty with respect to the
precise cost of the infrastructure needed to effectuate these alternatives. Specifically, Reclamation
asserts that the reverse osmosis treatment proposed under the No Lake Powell Water Alternative “is a
costly method for increasing water supply with potential adverse environmental effects related to
diminished flows in the Virgin River.”49 Reclamation also, somewhat confusingly, seems to assert that
reverse osmosis treatment would be required under the Local Water’s Alternative. Finally, Reclamation
claims that, under the Local Waters Alternative, “it could be cost prohibitive” to obtain water
agricultural water rights and observes that a conservation alternative may require expansion of an
existing reservoir.
Initially, Reclamation’s assertion that the Local Waters Alternative would require an expensive
reverse osmosis treatment plant is simply incorrect: The Local Waters Alternative does not require
reverse osmosis treatment, but rather relies upon traditional water treatment methods.50 Further,
Reclamation’s unsupported claim that conservation may be “cost prohibitive” rings especially hollow
given the uncertainties surrounding the exorbitant expected cost of the LPP, which the DEIS estimates at
approximately 1.9 billion, three times the estimated initial cost of the Local Waters Alternative.51
Even more problematically, Reclamation’s assertion that a conservation-based alternative would be
cost-prohibitive is simply without support in the record. Reclamation produces no data, cost estimates,
or analysis of any sort to support its claim that a conservation-based alternative would be cost
prohibitive. Rather, Reclamation merely alleges that WRA did not provide sufficient cost estimates to
allow Reclamation to accurately assess and compare the cost of the Local Waters Alternative.52
However, Reclamation is not entitled to avoid its own legal obligation to thoroughly analyze all
reasonable alternatives by claiming it has insufficient data to perform such an analysis. It is
Reclamation’s duty to develop such data. Reclamation is obligated to develop the data necessary to
sufficiently examine potential alternatives so as to justify a decision that such an alternative is or is not
reasonable. See 40 C.F.R. § 1502.14. Courts have explained that the reviewing agency has the
responsibility to obtain the data necessary to review a reasonable alternative, in order for the agency to
“rigorously explore and objectively evaluate all reasonable alternatives to a proposed action. New
Mexico ex rel. Richardson, 565 F.3d at 703. The sufficiency of such an analysis is based upon a “rule of
reason.” Wyoming v. United States Dept. Of Agriculture, 661 F.3d at 1244. This “rule of reason” standard

48

See Appendix B: Local Waters Alternative 2020 Update at 3.
DEIS at 14.
50
See Appendix B: Local Waters Alternative 2020 Update at 1.
51
DEIS at 15.
52
DEIS at 9.
49
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applies both to the extent of analysis of an alternative and the decision to eliminate an alternative from
further evaluation. Id.
Here, three federal agencies, including Reclamation itself, have suggested the need to consider
conservation as an alternative to the LPP. Reclamation’s decision to summarily dismiss consideration of
any such conservation-based alternative on the grounds that such an alternative “may” not be feasible,
without performing any actual analysis to ascertain such feasibility, does not pass the “rule of reason”
analysis required under federal law.
C. The DEIS Fails to Justify its Finding that a Conservation-Based Alternative Does Not Meet
the Project “Purpose and Need.”.
Reclamation also justified eliminating the Local Waters Alternative, the No Lake Powell Water
Alternative, or any other conservation-based alternative from detailed analysis in the DEIS, for the
asserted reason that such alternatives do not meet the “purpose and need” of the proposed project.
This assertion is again contrary to law and unsupported by the record.

1. Reclamation Adoption of UBWR’s Proposed “Purpose and Need” Without Question,
Prevented a Proper Analysis of Project Alternatives.
Under NEPA, in order for a federal agency to determine which alternatives are “reasonable” in
response to a “specified purpose and need,” an agency must include in an EIS a statement describing the
“purpose and need of the proposed project,” which statement shall “briefly specify the underlying
purpose and need to which the agency is responding in proposing the alternatives including the
proposed action.” 40 C.F.R. § 1502.13; Wyoming v. United States Dept. Of Agriculture, 661 F.3d at 1243.
Agencies enjoy considerable discretion to define the purpose and need of a project. High Country
Conservation Advocates, 951 F.3d at 1223. An agency may not completely ignore a project proponent’s
stated objectives. Colo. Envtl. Coalition v. Dombeck, 185 F.3d, 1162, 1175 (10th Cir. 1999). However, an
agency also may not simply accept a proponent’s stated objectives. Id.; Simmons v. U.S. Army Corps of
Engineers, 120 F.3d 664, 668 (7th Cir. 1997) (an agency “has the duty under NEPA to exercise a degree
of skepticism in dealing with self-serving statements from a prime beneficiary of the project.”). Rather,
an agency must develop its own purpose and need based upon the agency’s independent review of the
underlying problem or opportunity, as well as the public interest. NEPA regulations53 specifically
provide:
53

On July 16, 2020, the Council on Environmental Quality issued a Final Rule amending its NEPA regulations, found
at 40 C.F.R. Parts 1500-1508. See Update to the Regulations Implementing the Procedural Provisions of the
National Environmental Policy Act, 85 Fed. Reg. 43304 (July 16, 2020) (“CEQ Final Rule”). While the CEQ Final Rule,
which becomes effective September 15, 2020, makes a number of revisions and clarifications to regulations
applicable to the LPP EIS process, it does not, nor can it, change the substantive statutory duties and obligations
required of Reclamation under NEPA. Furthermore, to the extent that the CEQ Final Rule “updates, modernizes,
and clarifies” CEQ’s NEPA regulations in a legally defensible manner, it does so consistently with the wealth of case
law and federal agency experience developed over the past fifty years, including the cases and guidance cited
herein. Reclamation has no legal obligation to apply the CEQ Final Rule, which is subject to considerable criticism
and potential challenge, to the LPP. To the extent it does, and interprets the CEQ Final Rule to alter longstanding
standards by which this Project has been assessed up to this late stage, after a decade of consideration in various
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(2) When a bureau is asked to approve an application or permit, the bureau consider the needs
and goals of the parties involved in the application or permit as well as the public interest. The
needs and goals of the parties involved in the application or permit may be described as
background information. However, this description must not be confused with the bureau’s
purpose and need for action. It is the bureau's purpose and need for action that will
determine the range of alternatives and provide a basis for the selection of an alternative in a
decision.
43 CFR § 46.420(a)(2) (emphasis added).
Courts have interpreted the bureau’s obligation to define the purpose and need as “preclude[ing]
agencies from defining the objectives of their actions in terms so unreasonably narrow they can be
accomplished by only one alternative (i.e., the applicant's proposed project).” see also Wyoming v.
United States Dept. Of Agriculture, 661 F.3d at 1243. Ultimately, “the evaluation of 'alternatives'
mandated by [the National Environmental Policy Act] is to be an evaluation of alternative means to
accomplish the general goal of an action; it is not an evaluation of the alternative means by which a
particular applicant can reach his goals.” Van Abbema v. Fornell, 807 F.2d 633, 638 (7th Cir. 1986).
Accordingly, an agency must take responsibility for defining the objectives of an action and provide
legitimate consideration for reasonable alternatives. Colo. Envtl. Coalition, 185 F.3d at 1175.
In the LPP DEIS, Reclamation nowhere assumes this mandated responsibility for defining the
objectives of the Project, or to develop its own purpose and need for the Project. Rather, Reclamation
shirks such responsibility and instead unquestioningly relies upon the LPP Project proponent’s
description of the Project purpose and need. Specifically, in its submissions, Reclamation accepts
without question UBWR proposed definition of the purpose and need for the Project as requiring any
possible alternative to be capable of providing an increased supply of to satisfy Washington County’s
future water demands, rather than relying upon conservation-based methodologies that would
decrease future demand. Reclamation further accepts UBWR’s additional requirement that this required
water be obtained through the importation of “new water” from outside the Virgin River Basin.
Reclamation thus defines the purpose and need for the project as providing “a reliable annual yield of
approximately 86,000 acre-feet of water per year from outside the Virgin River Basin into Washington
County to meet projected water demands in 2060.”54
Reclamation’s inclusion of a “new water” requirement in the DEIS purpose and need statement,
based solely upon unsupported assertions from LPP proponent UBWR, and Reclamation’s subsequent
dismissal from consideration of any alternative that would make importation of such “new water”
unnecessary, is clear error under the law. First, Reclamation’s acceptance of UBWR’s proposed purpose
without conducting its own evaluation of the appropriate goals of the project is clearly inappropriate
under NEPA. Reclamation, not UBWR, is the entity responsible for defining the purpose and need for the
Project. Reclamation had the obligation to analyze, evaluate and define these goals, and to then
propose an appropriate purpose and need.

forms and production of a DEIS under existing regulatory standards, it could, in WRA’s opinion, invite significant
risk of judicial review on procedural grounds.
54
DEIS at 9.
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By shirking this obligation, Reclamation failed to do justice to proven, reliable, sustainable, and
effective alternatives that plan for the future by reducing demand rather than seeking to increase
supply. The Local Waters Alternative or another conservation-based alternative would satisfy
Washington County’s future demands not through the importation of 86,000 acre-feet of water, but
through a combination of reuse of existing water resources and a reduction in demand, and repurposing
of water previously used on converted agricultural land. A conservation-based alternative thus would
not result in the importation of “a reliable annual yield of approximately 86,000 acre-feet of water per
year from outside the Virgin River Basin”, as stated in Reclamation’s “purpose and need,” for the simple
reason that under such an alternative the importation of additional water from outside Washington
County to meet demand within Washington County would no longer be required. Such an alternative
would still meet the overall goal of the Project—ensuring that Washington County is able to meet its
future water needs. But this goal would be met through a different strategy: instead of seeking out an
increased supply, a conservation-based alternative would reduce the amount of water needed within
Washington County to an amount consistent with Washington County’s existing Virgin River water
supplies. Rather than looking to increase the supply of water by importing more water from another
source, a conservation-based alternative would decrease the demand for water, through accepted,
proven, demand management mechanisms, making the importation of water from the Colorado River
unnecessary.
Second, Reclamation’s acceptance of UBWR’s proposed purpose defeats the purpose of both NEPA
and the DEIS, by defining the Project so narrowly that it fails to evaluate any other viable alternative
means by which the project goals may be accomplished other than the proponent’s proposed project:
UBWR’s proposed 140 mile, multi-billion dollar, environmentally damaging and culturally insensitive
pipeline to drain additional water from the already overburdened and unreliable Colorado River. In
blindly accepting the Proponent’s definition of the proposed purpose and need, rather than developing
its own definition, Reclamation excludes by definition the proven conservation-based water planning
methodologies of the Local Waters Alternative, in favor of adopting a purpose and need so
unreasonably narrow that it only can be accomplished by one possible action alternative: Construction
of UBWR’s proposed LPP. This is demonstrated by the fact that the two action “alternatives”
Reclamation considers in the DEIS are nothing more than two variations on the Proponent’s proposed
Project: These “alternatives” are simply two alternative pipeline routes to the Colorado River, both of
which have significant environmental and cultural consequences. Reclamation’s purported evaluation of
'alternatives' is thus clearly not an evaluation of alternative means to accomplish the general goal of an
action, as mandated by NEPA. Rather, it is a prohibited “evaluation of alternative means by which a
particular applicant can reach his goals.” Van Abbema v. Fornell, 807 F.2d 633, 638 (7th Cir. 1986). As
noted, an agency may not simply accept a proponent’s stated objectives where such objectives are so
unreasonably narrow that they can be accomplished only by the proponent’s proposed project. Envtl.
Coalition v. Dombeck, 185 F.3d at 1175.
Reclamation’s failure to evaluate viable, non-pipeline alternatives results in a DEIS that contains
insufficient discussion of the relevant issues to enable Reclamation to take the legally mandated “hard
look” at the proposed action and to make a reasoned decision, rendering the DEIS arbitrary and
capricious and inadequate as a matter of law.
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2. Reclamation Fails to Demonstrate that a “New Water” Supply to Satisfy Increased
Demand Would be “Reliable” as required by the Purpose and Need.
Reclamation’s inclusion of a “new water” requirement into the DEIS “purpose and need” statement,
and resultant dismissal from consideration of any conservation-based alternative is also in error,
because inclusion of such an alternative is without evidentiary support.
First, as noted, Reclamation makes no pretense of having developed an independent justification for
its adopted purpose and need, but instead simply accepts UBWR’s proposed purpose without analysis.
Reclamation’s failure to develop such a justification is particularly troubling, because UBWR also fails to
provide such justification. Indeed, the only document Reclamation cites in support of this “new water”
requirement is a UBWR document entitled “Response to Comments” (the “UBWR Response”).55 This
document was prepared, not by Reclamation, but by UBWR, and provides no study, evaluation, or
evidence demonstrating that importation of an new supply water is a better alternative to reducing
demand as a means of securing Washington County’s future water needs. Rather, UBWR in its Response
merely speculates that a new water supply is preferable to conservation, for the asserted reason that a
conservation-based alternative to a pipeline “may” also face issues. For example, UBWR postulates that
a conservation alternative could result in greater use of the Virgin River, resulting in adverse
environmental impacts. UBRS provides no evidence supporting this assertion.56 UBWR similarly
speculates that adoption a conservation-based alternative would require enforcement of additional
undefined “severe” conservation measures, which measures could result in a diminishment of park
lands, decrease in community attractiveness, and loss of tourism dollars. However, UBWR provides no
studies demonstrating such “severe” measures would be needed, or supporting its claim that such
measures would impact tourism.57 Further, such “severe” conservation measures would not be required
and would not be implemented under the Local Waters Alternative, which rather relies upon several
”passive” measures to increase efficiency of existing and new construction, and possible “active”
programs that encourage and facilitate voluntary resident participation and behavioral change, through
programs such as rebates, audits, rate-setting, and education and outreach activities.58
Second, to the extent that Reclamation does make any attempt to provide independent justification
for the “new water” requirement, that justification is also unsupported by the record. As an example,
Reclamation at one point appears to assert that obtaining a “new water” supply is the most reliable
method for addressing possible future water shortages. Specifically, Reclamation vaguely asserts in the
DEIS that “[a] more diverse and secure water supply is needed to mitigate vulnerabilities to unexpected
demand and supply scenarios and ensure reliable water deliveries into the future.”59 However,
Reclamation fails to follow up this assertion with any evidence, analysis or study demonstrating that a
pipeline to the Colorado River would actually amount to a “reliable” new supply of water. As discussed
in detail infra, Reclamation includes a hydrologic analysis in DEIS; however, in this analysis Reclamation
55

Utah Board of Water Resources, Lake Powell Pipeline Project No. P-12966 Water Needs Assessment: Water Use
and Conservation Update, Response to Comments (January 17, 2019). The UBWR Response is referenced in the
DEIS at 3.
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Id.
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Id.
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See Appendix C: Local Waters Alternative Update 2020.
59
DEIS at 3.
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evaluates only the impact of the LPP upon water levels in Lake Powell, as compared to variances caused
by changes in natural flow.60 The discussion of water levels makes no attempt to evaluate how changes
in water levels caused by the LPP affect Colorado River water rights or operations. Such an analysis is of
little use in trying to understand how the specific changes in water levels might result in shortages and
curtailment of water rights, including the LPP water right, unless the analysis is extended to encompass
the effects of such water level changes upon of historical and projected Colorado River and Lake Powell
operations. Without such an analysis of likely future shortages and curtailments, Reclamation has no
information upon which to judge the reliability of the LPP as a “new water” supply.
Reclamation’s failure to evaluate the reliability of the Colorado River as a “new water” source is
discussed in detail in a report prepared by Ben Harding, a professional engineer with Lynker
Technologies, LLC (the “Harding Report”), prepared on behalf of Conserve Southwest Utah .61 In his
Report, Mr. Harding notes several basic problems with the methodology of Reclamation’s analysis in the
DEIS of the hydrology of the Colorado River, such as Reclamation’s failure to adequately address climate
change, and an assumption that 2060 water demand in other basin states will remain constant at 2020
levels, rather than increasing, as more reasonably would be expected.62 More significantly, however, Mr.
Harding notes that the analysis is fundamentally flawed, for the simple reason that it makes no attempt
to evaluate the reliability of the Colorado River as a source for new diversions.63 Specifically, Mr. Harding
notes that “[t]he DEIS does not report, as part of its hydrology analyses, results that allow a direct
assessment of the reliability of the Project.”64
What is necessary are estimates of the frequency and severity of curtailments. A presentation of
results that would provide this information would be a set of curves of the magnitude of 10-year
cumulative flows at Lee Ferry, for the 10th, 5th and 2nd percentile (corresponding to return intervals
of 10, 20 and 50 years).65
The DEIS makes no attempt to provide estimates of the frequency and severity of such curtailments.66
Thus, the DEIS fails to reach any conclusions about the reliability of the water rights to be diverted
through the Pipeline.67
In his report prepared for WRA and American Rivers, Dr. Wheeler similarly finds that the DEIS
analysis is deficient in analyzing the reliability of the Colorado River as a water supply. Dr. Wheeler
specifically concludes that “the DEIS overestimates the reliability of the water supply available from the
Colorado River.”68 Dr. Wheeler concludes that a proper analysis demonstrates “a greater than 30%
60

See discussion at Section 2 of these comments, infra.
Harding, B., Memorandum prepared for Conserve Southwest Utah, Lake Powell Pipeline, Draft Environmental
Impact Statement, Lynker Technologies, LLC, July 28, 2020 (hereinafter the “Harding Report”). The full text of the
Harding Report is attached as Appendix C to the “Comments on Lake Powell Pipeline Project Draft Environmental
Impact Statement” submitted by the Lake Powell Pipeline Coalition.
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Id. at 7-10.
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Id. at 7.
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Id. at 7-8.
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Appendix D: Wheeler Report, at 2.
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probability that Lake power generation elevation within the next 20 years.”69 Dr. Wheeler notes that
“[u]nder standard engineering practice, this is clearly not an acceptable risk. For a piece of critical
infrastructure such as the Glen Canyon Dam, this is unconscionable.”70
This failure by Reclamation to evaluate the reliability of the Colorado River as a supply of “new
water” for Washington County is of great significance, because the available evidence raises serious
questions regarding such reliability. Indeed, Mr. Harding concludes, based upon his review of existing
studies of the Colorado River Basin and of Colorado River operations, that diversions from the Colorado
River into the LPP “will be susceptible to curtailment by operation of the Colorado River Compact and
the Upper Colorado River Basin Compact.”71 More specifically, Mr. Harding concludes:
The available evidence and analyses suggest that the project yield will be reduced or eliminated
in many years due to curtailments of water use in Utah under the Colorado River Compact and
the Upper Colorado River Basin Compact.72
Indeed, Reclamation itself has in recent studies called into question the reliability of the Colorado
River. Reclamation has in past studies analyzed the reliability of the Colorado River using specific
quantitative and qualitative metrics such as impacts to water deliveries, effects upon water quality, and
flood control concerns under a variety of different possible future conditions. After studying the
Colorado River using these metrics, Reclamation concluded that the River may not be a reliable source
of water. As noted supra, in the 2012 Colorado River Basin Water Supply and Demand Study,
Reclamation expressed concern “regarding the reliability of the Colorado River system to meet future
Basin resources needs...given the likelihood of increasing demand for water...coupled with projections
of reduced supply due to climate change.”73 Reclamation’s preferred projected water supply scenario
from this study showed “a high inability to meet resource needs” through 2060 “regardless of...the
operation of Lakes Powell and Mead.”74
Further, in 2018, Reclamation reiterated its findings regarding the future reliability of the Colorado
River in a study conducted on behalf of the Ten Tribes Partnership. This study “confirmed that...there
are likely to be significant shortfalls between projected water supplies and demands in the Basin in
coming decades.”75 Reclamation acknowledged that since 2000, the Colorado River Basin has
experienced “drought conditions,” and noted that only four years between 2000 and 2018 reported
“above average” basin inflow, with the “average inflow . . . 15 percent below the long-term average.”
USBR noted a specific challenge that the “risk of reaching critically low elevations at Lake Powell...over
the next decade nearly doubled over the past 10 years.”76
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Reclamation 2012 Supply and Demand Study.
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Bureau of Reclamation, Colorado River Basin: Ten Tribes Partnership Water Study (December 2018), at 1-1,
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The purpose of the Project is to provide a long-term water solution for Washington County, Utah. If
Reclamation is to limit the alternatives to consider in finding the solution to only alternatives that
withdraw water from the Colorado River, Reclamation is obligated to consider whether the Colorado
River is, in fact, a reliable supply, or whether another alternative might prove more reliable.
Reclamation’s failure to even consider whether the Colorado River is a reliable supply is arbitrary,
capricious, and an abuse of discretion.
3. Reclamation fails to provide any analysis of the reliability of a conservation-based
alternative to the LPP.
Reclamation’s inclusion of a “new water” requirement in the DEIS “purpose and need” is also
erroneous because, in addition to failing to consider whether diverting “new water from the
overburdened Colorado River is in in fact a reliable solution to Washington County’s future water needs,
Reclamation fails to provide any sort of study or analysis of the comparative reliability of a conservationbased water planning framework.
This failure is significant, because as noted supra, conservation, reuse, and augmentation through
repurposing of agricultural water are proven methods for “drought-proofing” and increasing the
reliability of water supplies.77 Indeed, given the unreliability of the Colorado River as a supply for
additional “new water,” it is quite likely that a pipeline seeking to rely upon the Colorado River to
provide additional water for increased demand is less reliable than a conservation-based plan that
would reduce demand to a level that can be met through available, proven supplies.78
This failure is also significant, because several federal agencies have previously recognized that,
given the questionable reliability of the Colorado River, conservation-based projects may be a better
means of meeting future Colorado River Basin water needs. As noted, in its 2012 Colorado River Basin
Water Supply and Demand Study, Reclamation previously concluded that the very real questions the
Supply and Demand Study raised regarding the future reliability of the Colorado River amounted to “a
call to action...[for] water conservation, reuse, and augmentation projects...[to] improve the reliability
and sustainability of the Colorado River system to meet current and future water needs.” Remarkably,
despite having in 2012 issued this “call to action” for “water conservation, reuse, and augmentation
projects” as means of meeting water needs in the Colorado River Basin, Reclamation in 2020 now
refuses to give any consideration to such projects, rather summarily dismissing without any analysis all
such projects from consideration for the asserted reason that such projects “may not” be feasible.
Reclamations’ summary dismissal of conservation-based water projects from any consideration in
the DEIS was unjustified, uninformed, short-sided, arbitrary and capricious, and wrong as a matter of
law. Where water supplies are already scarce and overburdened, planning to meet future demand
through diversion of more non-existent water is not reliable or prudent. Making the most of existing
supplies is the better option. Accordingly, prior to reaching any conclusions as to whether the LPP is the
correct choice to meet Washington County’s future water demands, Reclamation must revise or
supplement the DEIS to include an analysis of a conservation-based alternative.

77
78

Appendix C: Local Waters Alternative 2020 Update.
Id.
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II.

9575-12 Impact Analysis Methodology

The DEIS Hydrologic Analysis is Incorrect and Insufficient

Part of any EIS is identification of the “affected environment” and the “potentially affected
geographical area.79 The direct, indirect, and cumulative impacts of the proposed action must be
considered, including effects on water and other natural systems, as well as economic, social, and
cultural impacts.80 Here, the environment and geographical area affected by the LPP include not only the
two proposed alignments of the pipeline itself but extend to the entire Colorado River Basin. Water uses
and water users in the Colorado River system are intricately entwined through the series of interstate
compacts, federal statutes, agreements, and court decisions collectively known as the Law of the River.
Impacts caused by the proposed LPP can ripple through the entire watershed, requiring that the entire
Basin be identified as the potentially affected environment.81
The DEIS contains a detailed analysis of the impacts of the proposed LPP on hydrology in the
Colorado River system, with documentation of major differences in Lake Powell elevations caused by the
LPP. Inexplicably, however, Reclamation claims the LPP impacts on hydrology are “insignificant.” This
conclusion, however, is based on an incorrect comparison. First, instead of comparing the hydrological
impacts of the LPP to the No Action Alternative as is required by NEPA, the DEIS inexplicably compares
the magnitude of LPP impacts to the magnitude of normal hydrologic variability in the system and the
magnitude of other potential but as yet unrealized water development projects. This analysis fails to
fulfill the purpose of NEPA, to “ensure that the agency . . . will carefully consider, detailed information
concerning significant environmental impacts” and provide the public with assurance that the agency
has “considered environmental concerns in its decisionmaking process.”82 This cursory dismissal of the
hydrological impacts of the LPP with respect to planned Colorado River operations, programs, and
administration is incorrect and unjustified.

9575-13 Impact Analysis Methodology
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Second, the DEIS makes no attempt to address the increased risk of curtailment caused by the LPP
to other Upper Basin Water Rights caused by the LPP, or to compare such increased risk to the risk
under the No Action Alternative. Accordingly, Reclamation’s hydrologic analysis in the DEIS does not
fulfill the fundamental purpose of NEPA, to document the impact of the proposed Project upon the
“affected geographical area.” Reclamation must revise or prepare a supplement to the DEIS hydrologic
analysis so as to adequately the impacts of the LPP on the Colorado River affected environment.
A. The DEIS Fails to Determine Whether the LPP's Impact on Hydrology is Significant as
Compared to the No Action Alternative
In the DEIS, Reclamation does purport to address the impact of the Project upon the Colorado River.
Specifically, in the DEIS Reclamation provides an analysis in which it concludes that the “Southern and
Highway Alternatives would affect the hydrology of Lake Powell, especially when the LPP is at full
demand under drier conditions” and would “contribute to reduced storage values in Lake Powell.”83
79

40 CFR 1502.15; Reclamation NEPA Handbook, February 2012, at 3.5.
40 CFR 1502.16, 1508.7, 1508.8, 1508.25.
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Reclamation concludes that elevations in Lake Powell would decrease by 8.15 feet in 2060 as a result of
the LPP in the 50th percentile of the scenarios analyzed. In the 10th percentile, Lake Powell’s elevation is
as much as 14 feet lower as a result of the LPP over the period analyzed.84 When climate change inflows
are utilized, the reduction of Lake Powell elevation reaches 9.17 feet in the 50th percentile.85 When the
water demand assumptions used for basin-wide planning are factored in, the LPP causes Lake Powell’s
elevations to drop by 20 feet in the 10th percentile analysis.86 For context, a 20-foot drop in Lake Powell
represents approximately 1.9 million acre feet of storage at the 3600 feet level.87 This reduction in
elevation in the lake would be additive to and exacerbate any normal fluctuations in the Lake caused by
hydrologic variability or reductions caused by other future projects.
Based upon this scenario analysis in the DEIS, Reclamation concludes that the “LPP would contribute
to reduced storage values in Lake Powell induced by reasonably foreseeable projects modeled in this
analysis” and that “construction and operation of the Southern Alternative would contribute to the
overall cumulative effects on hydrology when combined with other past, present, and reasonably
foreseeable future actions.”88 However, the DEIS then abruptly asserts that the reduction in Lake Powell
elevation and storage “is insignificant compared against both hydrologic variability and cumulative
reasonably foreseeable projects.”89
This conclusion misses the point and does not fulfill the purpose of an Environmental Impact
Statement. The analysis in any EIS is intended to determine whether the difference in environmental
consequences between the no action and the proposed project is “significant.” The issue is not whether
the impact of the LPP is “significant” or “insignificant” when compared to other factors that also affect
Lake Powell (such as hydrologic variability or additional demand from other possible water development
projects). The seminal question is whether the hydrologic impact of the LPP is significant compared to
the No Action Alternative. CEQ regulations provide a definition of “significant” which is changing as a
result of new regulations taking effect on September 14, 2020,90 but the precise definition is not at issue
here. The problem is that the wrong things were being compared to determine what is significant. An
agency’s decision to ignore important aspects of the environmental problems that affect the procedure
used or the substance of the decision reached are not permissible under NEPA. See Montana Wilderness
Ass’n v. McAllister, 666 F.3d 549, 560 (9th Cir. 2011).
Reclamation must make a determination about whether the 8 to 20 feet of difference in elevation in
Lake Powell caused by the LPP is significant, taking into account the potentially affected environment
and the intensity or degree of the effects of the action.91 The potentially affected environment includes
the hydrology of the entire Colorado River system.92 The DEIS concludes that there will be both direct
84
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and cumulative impacts on hydrology. The question is whether that those impacts are significant in and
of themselves, not as compared to hydrologic variability. The impact of LPP will be added on to the
hydrologic variability or the impact of other foreseeable projects and make those impacts worse,
affecting Colorado River hydrology and operations. This is what the EIS needs to examine. The fact that
the DEIS did not do so is a fatal flaw.
B. The DEIS Fails to Address the Increased Risk to Other Upper Basin Water Rights Caused by
the LPP
In determining whether the impacts to the Colorado River are “significant,” Reclamation not only
fails to properly analyze the impacts of fluctuations in Lake Powell water levels, Reclamation also
completely ignores the impacts upon other Colorado River water rights. In its Scoping Comments WRA
noted that, given the fact that the “affected environment” at issue includes water rights throughout the
entire Colorado River Basin, it was essential that the DEIS include an analysis of the impact of the LPP
upon such water rights and upon Colorado River operations. Specifically, WRA noted that the DEIS must
address whether diverting 86,000 acre-feet of additional water from the Colorado River through the LPP
would decrease the amount of water available to other Colorado River water rights, possibly resulting in
curtailment of such rights. WRA noted that, in order to fully understand the impact of the LPP, a
discussion of this issue must be included in DEIS, including an analysis of where, when, and how often
such curtailment would occur. Further, the DEIS must extend such analysis to the impacts upon the
Colorado River of a conservation-based alternative, so as to better understand the true cost of
increasing withdrawals from the Colorado River vis-à-vis decreasing demand through alternative
methodologies.
Despite these very real concerns regarding the increased risks of curtailment and shortages caused
by the LPP, Reclamation for unexplained reasons failed to include in the DEIS any analysis evaluating the
projected future impact of the LPP upon Colorado River water rights and operations. Rather, as
discussed supra, Reclamation’s “hydrologic analysis” in the DEIS evaluates only the impact of such
diversions upon water levels in Lake Powell as compared to natural lake level fluctuations. As a result, as
also discussed supra, the DEIS hydrologic analysis provides no information with respect to how the
specific changes in water levels caused by diversion of water by the LPP might result in future shortages
and curtailment of water rights within the Colorado River Basin. An 8 to 20-foot reduction in elevation in
Lake Powell, with its corresponding loss of water storage, has a direct impact on the risk that the Upper
Basin’s obligations to the Lower Basin states under the Colorado River Compact and the Law of the River
will not be met. In addition, as Mr. Harding concludes in his Report, the DEIS is deficient because “[i]t
does not evaluate and describe the degree to which curtailments caused by the Project would cause
impairment of senior water rights within Utah; [and] [i]t does not evaluate and describe the degree to
which depletions from Lake Powell by the Project could impair water rights in the Lower Basin.”93
An analysis of the impact of the LPP and of reasonable LPP alternatives upon Colorado River water
rights and operations is of special significance for the LPP, because, as Reclamation is well aware, the
Colorado River Basin is currently experiencing its worst drought in recorded history. The period from
2000 through 2018 is the driest 19-year period in over 100 years and one of the driest periods in the
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1,200-year paleo-record.94 It is widely recognized that reduced use of water and additional water
conservation is needed to protect the reservoirs in the Colorado River Basin and the water that is
essential to the economy and the environment of the Basin.95 The reductions of water use required by
the recently executed Drought Contingency Plans are critically needed efforts “to protect the Colorado
River system from crisis.”96 Further, the demand management programs being studied in all four upper
Colorado River Basin states (Colorado, New Mexico, Utah, Wyoming) would be undermined and
required to work harder and pay for more voluntary water conservation to mitigate new depletions
from the LPP.97 The Environmental Impact Statement for the LPP must compare the increased risk of
shortage and curtailment of upper Colorado River Basin water rights and the increased burden of
demand management from the proposed LPP to the No Action Alternative.98 The DEIS did not do so.
New depletions from the Colorado River system, such as are proposed by the LPP, are directly at
odds with, and damaging to, the efforts of the seven Colorado River Basin states and the Bureau of
Reclamation and to bring the system into balance. A “Risk Study” commissioned by river basin
roundtables in western Colorado and funded by the Colorado River Water Conservation District and
Southwestern Water Conservation District concludes unequivocally that additional consumptive uses of
water in the Upper Basin of the Colorado River increases both the risk that a shortage will occur and the
amount of that shortage.99 This type of increase in demand from present levels exacerbates and further
increases the risk that the Upper Basin states will be unable to deliver the amounts of water required by
the 1922 Colorado River Compact and that curtailment of water rights in those states will be required.100
While there may be disagreement regarding the amount of incremental increase in the risk of
curtailment to existing water rights, there are no known studies or reports contradicting the conclusion
that new uses such as the LPP cause increased risk.
Reclamation is also required to identify possible conflicts between the proposed LPP and the
objectives of federal and state policies.101 The Department of the Interior’s commitment to ensure
reliable Colorado River water now and for future generations through water conservation and reduced

94

U.S. Bureau of Reclamation, Glen Canyon Dam, https://www.usbr.gov/uc/water/crsp/cs/gcd.html; Testimony of
Brenda Burman, Commissioner, Bureau of Reclamation, U.S. Department of the Interior, Before the Committee on
Natural Resources, Subcommittee on Water, Oceans, and Wildlife, U.S. House of Representatives, March 28, 2019,
at 2.
95
Testimony of Brenda Burman, March 28, 2019, supra.
96
Id. at 6.
97
Colorado River Risk Study: Phase I Summary Report, Oct. 18, 2016, updated August 1, 2018, Hydros Consulting;
Risk Study Phase III Update, June 20, 2019; see also Upper Colorado River Commission, description of demand
management investigations, http://www.ucrcommission.com/recent-activities-programs/.
98
Reclamation NEPA Handbook, at 8.2.2, 8.6.1.
99
Colorado River Risk Study: Phase I Summary Report, Oct. 18, 2016, updated August 1, 2018, Hydros Consulting;
Risk Study Phase III Update, June 20, 2019.
100
Anne Castle and John Fleck, The Risk of Curtailment under the Colorado River Compact, November 2019, at 3133, available at https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3483654.
101
40 CFR 1502.16(c).

24

9575

water use102 presents a direct conflict with the additional use and depletion proposed by the LPP. The
DEIS did not fulfill this requirement.
III.

Reclamation’s Failure to Rigorously Explore and Objectively Evaluate the “Local Waters
Alternative” Precludes Meaningful Environmental Analysis of the Proposed LPP.

A federal agency’s obligation to objectively analyze in an EIS the impacts of reasonable alternatives
in comparison to the impacts of a proponents proposed project action has been characterized as “the
heart of the environmental impact statement.” Colo. Envtl. Coal v. Dombeck, 185 F.3d at 1174; New
Mexico ex rel. Richardson, 565 F.3d at 703. The EIS analysis of alternatives has been so characterized
because an analysis of the impacts of reasonable alternatives to a proposed action is essential to
understanding the true impacts of the proposed action. See, e.g. New Mexico ex rel. Richardson, 565
F.3d at 703. Accordingly, a federal agency that in preparing an EIS fails to examine reasonable
alternatives frustrates the purpose for which Congress enacted NEPA, because so doing fails to provide
the agency, the project proponent, the political process, and the public the information necessary to
determine whether the harmful consequences of a proposed project may be avoided, and to thus make
the best choice regarding whether to proceed with the project or with an alternative. Id.
Given this understanding of Congress’ intent in adopting NEPA, Reclamation’s failure to
meaningfully explore the Local Waters Alternative or any other conservation-based alternative to the
LPP is of special significance, because of the very substantial environmental and cultural impacts of the
LPP, as detailed in the DEIS and in the comments of other interested parties. Notably, it is likely the
great majority of these impacts could in large part be avoided through implementation of the Local
Waters Alternative or other conservation-based proposal. For example, because a conservation-based
alternative such as the Local Waters Alternatives operates primarily by reducing demand rather than
through new diversions for the Colorado River, an environmental analysis of a conservation-based
alternative would almost certainly demonstrate such an alternative to have a much lesser impact upon
the affected environment if any impact at all, upon Colorado River hydrology, operations, and water
rights. Similarly, as noted in detail in the DEIS comments submitted by the Kaibab Band of Paiute
Indians, the DEIS documents significant impacts upon cultural resources of the Kaibab-Paiute Tribe,
including potential destruction of Native American cultural and sacred lands. Again, it is likely an
environmental analysis of a conservation-based alternative not requiring construction of a pipeline to
the Colorado River would demonstrate that all of these impacts could be avoided.
Reclamation has a legal obligation to evaluate the impact of the LPP on other Colorado River water
rights and upon the operation of the Colorado River. Reclamation has a further obligation to compare
this impact to the impact upon such rights and operations caused by a conservation-based alternative.
Reclamation in the DEIS failed to meet either of these obligations. Accordingly, the DEIS is inadequate as
a matter of law.

102

Remarks of David Bernhardt, Secretary of the Interior, Colorado River Water Users Association, Dec. 13, 2019,
https://www.doi.gov/pressreleases/following-year-historic-progress-colorado-river-basin-interior-secretarybernhardt.
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IV.

The DEIS Must Address Whether the Colorado River Compact Prohibits Operation of the LPP
as Proposed.

The right of the various states bordering the Colorado River (the “Basin States,” i.e. Arizona,
California, Colorado, Nevada, New Mexico, Utah, and Wyoming) to the use of the water of the Colorado
River is the subject of a complex body of law known as “the Law of the River.” See, e.g. Defenders of
Wildlife v. Norton, 257 F.Supp.2d 53, 57 (D.D.C. 2003). The original impetus for the creation of this body
of law was a concern that water would be fairly allocated between the between what are now known as
the States of the Lower Division (Arizona, California, and Nevada) and the States of the Upper Division
(Colorado, New Mexico, Utah and Wyoming). Id.; see also Colorado River Compact of 1922, Art. II(c) and
(d) (defining the States of the Upper and Lower Divisions).
Specifically, by 1920, water users California were diverting nearly all water from the Colorado River
in times of low flow, raising concerns among the States of the Upper Division that the States of the
Lower Division would claim appropriative rights to the majority of the Colorado River before their own
populations could put the water to use. Id. The States of the Upper Division accordingly pushed for
negotiation of a formal agreement to equitably divide the Colorado River. Id. The result of these
negotiations was the Colorado River Compact of 1922 (the “Compact”), dividing the waters of the
Colorado River. Specifically, Article II (f) and (g) of the Compact divides the drainage area of the
Colorado River into two geographical subbasins: An Upper Basin (Colorado, New Mexico, Utah,
Wyoming, and part of Arizona) and a Lower Basin (Arizona, California, Nevada, and part of Utah). The
Compact apportions in Article III(a) allocates to each subbasin the right to 7.5 million acre-feet per year
for “exclusive beneficial use.”
The LPP Project proposes to deliver Colorado River water from Lake Powell, located on the
Colorado River in south central Utah, to Washington County in southwestern Utah near the Virgin River.
Accordingly, the LPP would move water from the area defined by Article II(f) of the Compact as the
“Upper Basin” into the geographical area defined by Article II(g) of the Compact as the “Lower Basin.”
Further, the Project intends to account for water so diverted from the Colorado River as water coming
from Utah’s share of that portion of the Colorado River water allocated to the Upper Basin. The Project,
then, proposes to divert and use water accounted for against the Upper Basin’s allocation into the
Lower Basin of the Colorado River, as those Basins are defined in the Compact.
This movement of water between the Compact’s defined subbasins, at the very least, creates an
issue with the operation of the LPP that must be addressed in the DEIS.
As noted, Article III(a) of the Compact apportions the “exclusive beneficial consumptive use” of 7.5
million acre-feet to each of the Upper and Lower Basins. Further, Article VIII of the Compact mandates
that “[a]ll other rights to beneficial use of waters of the Colorado River System shall be satisfied solely
from the water apportioned to that Basin in which they are situate.” (Emphasis added.) Because
Washington County, the location where water diverted through the LPP will be used, is situated in the
Lower Basin, the plain language of the Compact would appear to mandate that water diverted from the
Colorado River through the LPP for use in that location must be satisfied from Colorado River water
apportioned to the Lower Basin. Any other arrangement would require modification of the Compact, a
matter which only can be accomplished through federal congressional action. See US. Const. Art. I § 10
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(“No State shall, without the Consent of Congress . . . enter into any Agreement or Compact with
another State.)
This problematic legal issue was raised by several states in scoping comments for the DEIS. For
example, in a January 10, 2020, letter to Reclamation regarding the Project, the Colorado River Board of
California specifically noted as a concern the fact that the Project would be moving water from the
Upper Basin as defined by the Compact to the Lower Basin, an apparent problem as there availability
any Lower Basin water for diversion through the LPP is, at best, highly questionable.103 The Colorado
River Board specifically stated in its comments:
The export of water apportioned for beneficial consumptive use in the Upper Basin for use in
the Lower Basin was not contemplated within the Compact, and it is the Board’s position that
specific Congressional authorization for this project would be required. Therefore, the Board
believes that the proposed EIS must contain an analysis and determination of water supply
availability and legal justification for the proposed project.104
The Colorado River Board further noted that an alternative arrangement permitting LPP to divert Upper
Basin water into the Lower Basin is possible, but such an arrangement would require the approval of
congress.
It is the Board’s position that the development and utilization of the LPP project would require
specific Congressional authorization to divert water from the Upper Basin for use in the Lower
Basin and to fully describe the parameters of water use and accounting for the project. The
Board recommends that this important aspect of acquiring a valid water supply for the project
be clearly described and analyzed within the LPP EIS report.105
Finally, the Board notes that a similar project involving diversion of water from the Upper Basin to the
Lower Basin, the Navajo-Gallup Water Supply Project, moved forward only after the project obtained
congressional approval in the Omnibus Public Land Management Act of 2009, Title X Part III (Public Law
111-11), signed on March 30, 2009.106
This very significant legal issue—whether, absent congressional authorization, the LPP pipeline may
operate as proposed—was thus squarely presented to Reclamation well prior to its release of the DEIS.
Further, because the Lower Basin states have long exceeded their 7.5 million acre-foot apportionment
under the Compact, this question as to whether the LPP water must be apportioned against the Lower
Basin is critical to determining whether water is available for diversion through the LPP, and thus
whether the operation of the LPP is feasible.
Notwithstanding this fact, Reclamation in the DEIS makes no attempt to address this issue.
Reclamation does at one point acknowledge that water diverted through the LPP will be used in the
Lower Basin, specifically stating that “[u]se of Utah’s Upper Basin water retained for LPP would be put to
use in the Lower Basin.”107 However, Reclamation fails to acknowledge that this fact raises the question
103

Colorado River Board of Colorado, Re: Lake Powell Pipeline Project Scoping (January 10, 2020).
Id. at 1.
105
Id.
106
Id.
107
DEIS at 6.
104
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whether water diverted through the LPP legally may be accounted against the Upper Basin
apportionment, as proposed, or must pursuant to the Compact be accounted for as Lower Basin water,
and whether any water at all is thus legally available for diversion. Rather, Reclamation simply assumes,
without analysis, examination or explanation that water diverted through the LPP may be accounted
against that water apportioned under the Compact to the Upper Basin. Further, Reclamation recognizes
that several other basin states have taken issue with the assumption that LPP water may be accounted
against the Upper Basin apportionment, admitting that “[s]coping comments from some states question
whether Upper Basin water can be put to use in the Lower Basin.”108 However, Reclamation simply
dismisses these states’ legitimate concerns, commenting only that “[t]he Project Proponent is
addressing this question with the Colorado River Basin States.”109
NEPA regulations clearly provide, at 40 CFR § 1506.2(d), that in order “[t]o better integrate
environmental impact statements into State or local planning processes,” an EIS “shall discuss any
inconsistency of a proposed action with any approved State or local plan and laws.” Further, “[w]here an
inconsistency exists, the statement should describe the extent to which the agency would reconcile its
proposed action with the plan or law.” Reclamation’s cursory recognition and summary dismissal of the
critical legal question regarding whether water diverted through the LPP is to be accounted against the
Upper or Lower Basin is an insufficient response to this directive. The question as to whether the LPP
water must be apportioned against the Lower Basin is critical to determining whether water is available
for diversion through the LPP. Further, the impact that the diversion of water through the LPP will have
upon other water rights and upon Colorado River operations generally cannot be accurately determined
absent knowledge as to diversions through the LPP will be accounted. Accordingly, Reclamation must
supplement the DEIS so as to examine these issues and explain how Reclamation’s proposed action will
be reconciled with these issues’ ultimate resolution.
V.

Reclamation Must Prepare a Revised Draft Supplementing the DEIS.

The failure of an EIS to examine a viable alternative renders an EIS inadequate as a matter of law.
See, e.g. Westlands Water Dist. v. United States DOI, 376 F.3d 853, 868 (9th Cir. 2004) (“The existence
of a viable but unexamined alternative renders an environmental impact statement inadequate”); High
Country Conservation Advocates v. United States Forest Service, 951 F.3d 1217, 1227 (10th Cir. 2020)
(agency’s failure to consider alternative in EIS arbitrary and capricious). Where a draft environmental
impact statement is “so inadequate as to preclude meaningful analysis,” an agency “shall prepare and
circulate a revised draft of the appropriate portion.” 40 CFR § 1502.9(a).
Here, as discussed supra, the Local Waters Alternative or another conservation-based alternative is
a reasonable and viable means to meet the reasonable objectives for the Project, providing a reliable
solution addressing Washington County’s future projected water needs. Reclamation in the DEIS failed,
without analysis or justification, to examine such an alternative. Reclamation’s failure resulted in a DEIS
that not only fails to consider a reasonable alternative to the LPP, but that as a result also provides
insufficient data upon which to evaluate the LPP Project’s true environmental impacts. The DEIS is thus
inadequate as a matter of law.

108
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Id.
Id.
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Accordingly, to satisfy NEPA’s mandate requiring a “hard look” at proposed federal projects,
Reclamation must prepare and circulate a revised Draft Environmental Impact Statement, or a
supplement to the existing DEIS, that fully evaluates a conservation-based alternative and provides a
detailed comparison of the impacts of such an alternative to the impacts of the LPP.
Sincerely,

John Cyran
Senior Staff Attorney, Healthy Rivers Program
Western Resource Advocates
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The Local Waters Alternative
To the Lake Powell Pipeline
I.

INTRODUCTION

The Local Waters Alternative is a solution for meeting the future water demands of Washington
County, Utah, without the development of the Lake Powell Pipeline. This pipeline, as proposed
by the Utah Board of Water Resources, would deliver 69,000 acre-feet per year (AFY) to
Washington County, and 4,000 AFY to Kane County.1 In contrast, the Local Waters Alternative
proposes greater water efficiency throughout Washington County, and demonstrates how, under
the increased conservation scenario, local supplies can exceed demands by 20% in 2060 without
the Lake Powell Pipeline. Local supplies include water reuse and agricultural water transfers.
The Local Waters Alternative could cost about two-thirds less than the proposed Lake Powell
Pipeline.
There is a clear need for this Local Waters Alternative. Basin-wide, demand for water from the
Colorado River already outstrips annual supplies, 2 so any new withdrawals should be carefully
scrutinized. However, the data used to establish Washington County’s future water demands and
supplies - and justify the Lake Powell Pipeline - contains numerous errors and assumptions that
undermine its credibility. Specifically, current rates of water use are estimates applied across the
county, as opposed to being derived from recently measured data, and the reported current water
supplies and future estimates are inconsistent within and across the Draft Study Reports. In
1

Originally the proposal also included 13,000 AFY to be delivered to Central Iron County, but the county has since
withdrawn its request for water from this project, due to the proposal’s high costs.
2
U.S. Department of the Interior, Bureau of Reclamation. 2012. Colorado River Basin water supply and demand
study. pg. SR-7. Retrieved from: http://www.usbr.gov/lc/region/programs/crbstudy/finalreport/index.html
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addition, the water supply alternatives presented in the Draft Study Reports do not sufficiently
explore the range of options to meet future water demands. Thus, this alternative, named the
“Local Waters Alternative” is submitted as a viable No Action Alternative to the Lake Powell
Pipeline.
The Local Waters Alternative projects future water demand in Washington County based on the
most recent population projections from the State of Utah and is based on more ambitious yet
realistic levels of conservation. It also recasts volumes of water that could be available to meet
those demands from reuse and agricultural water transfers, and demonstrates that these options
are more cost-effective than the Lake Powell Pipeline. The focus is exclusively on Washington
County, since this County claims the largest need for this pipeline3, and it has been established
that Kane County already has sufficient water supplies to meet its demands through 2060 without
the pipeline.4
The following sections present a revised future water demand based on the latest population
projections (Section II), the Alternative to the Lake Powell Pipeline which features more
conservation and greater emphasis on local supplies (Section III), and an economic analysis of
this Alternative as compared with the Pipeline (Section IV). These analyses show that the Local
Waters Alternative is a viable option for Washington County to meet its water demand with only
local water supplies through 2060. The Local Waters Alternative should be included in the
forthcoming Environmental Impact Statement (EIS) to be issued by FERC.

II.

WATER DEMAND & SUPPLY

This section establishes a revised water demand projection for Washington County due to the
recently revised population projections from the Utah’s Governor’s Office of Planning and
Budget (GOPB), released in December 2012. This demand projection relies on the same per
capita rates of water use (current and future) as those presented in the Draft Study Report 19
Water Needs Assessment.5 Current and future supplies are also re-established based on
information provided in Draft Study Report 19.
A. Updated Population and Water Demand Projections
Population projections are fundamental to future water demand projections. Draft Study Report
19, released in 2011, relied on population projections developed by the GOPB in 2008. In
December of 2012, the GOPB released new projections, based in part on the US Census 2010
3

MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg. ES-5.
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg. ES-24.
5
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources.
4
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survey. Importantly, the actual population in 2010, which was the baseline data year in Draft
Study Report 19, was 17% lower than the 2008 projections estimated. Additionally, the GOPB
lowered the projected growth rates over the 2010 – 2060 period, resulting in a 2060 population
projection of about 582,000 people in Washington County, as compared with about 860,000 in
the 2008 projection. This is a significant shift; one that is incorporated into the Local Waters
Alternative and which should be incorporated into the FERC EIS analysis.
Accurate baseline water use data is also essential for developing future water demand
projections. However, the reported water use rates in Washington County are only estimates,
and not based on reliable or recent data. Draft Study Report 19 estimates that the per capita rate
of use in Washington County in 2010 was 291.6 gallons per capita per day (GPCD). This
estimate was derived from a complex process, which included using culinary (i.e. potable) water
data from six cites in 2009, developing ratios from Division of Water Resources (DWRe) data in
2005, and making multiple, additional assumptions.6 While this may have been a reasonable
approach to create a rough estimate, it indicates that there is very little certainty in the accuracy
of this number. This estimate is not a reasonable substitute for actual, measured annual water use
data, when claiming a need for additional water supplies. Thus, it is essential that actual,
measured water use data be analyzed in the Environmental Impact Statement, before FERC
license approval.
Table 1 shows the original and revised population and water demand projections. The revised
water demands rely on the same rates of per capita water use as provided in Draft Study Report
19. These rates of water use were determined by the project applicants based on the original
State conservation goal, which was a 25% reduction in per capita water use by 2050. However,
an important policy shift took place in January 2013; Utah’s Governor Gary Herbert moved this
target up to 2025. This change is not reflected in the figures below or in any subsequent
analyses, because Washington County’s conservation goals beyond 2025 are unknown. The
effect of this policy would be to accelerate the County’s conservation goals, resulting in a much
closer alignment with the Alternative’s conservation goals through 2025.
The projected demands below reflect the project applicants’ original conservation goals (set forth
in Draft Study 19) combined with the most recent population projections. It does not reflect the
recent State policy shift in conservation goals. The result is water demand in 2060 that is 75,300
acre-feet per year less than the projected demands in Draft Study Report 19 for the year 2060.
Using actual measured data would provide even greater accuracy in projecting future water
demands.

6

MWH. 2011. Study 19. Section 2.3
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Table 1. Revised population and water demand projections made in 2012 are significantly
lower than estimates from 2008. Total water demands (potable and non-potable) are expressed
in acre-feet per year (AFY). Population and water values have been rounded to the nearest
hundred.
Revised Population and Water Demand Projections

Original

Revised

Difference
between
Original
and
Revised

2008 GOPB
Population
Projection
Draft Study
Report 19
GPCD
Draft Study
Report 19
Projected
Demand
(AFY)
2012 GOPB
Population
Projection
Draft Study
Report 19
GPCD
Revised
Projected
Demand
(AFY)*
Projected
Water
Demands
(AFY)

2010

2020

2030

2040

2050

2060

168,100

279,900

415,500

559,700

709,700

860,400

291.6

275.4

263.4

254.3

247.5

241.6

54,900

86,300

122,600

159,400

196,800

232,800

138,700

196,800

280,600

371,700

472,600

581,700

291.6

275.4

263.4

254.3

247.5

241.6

45,300

61,900

85,000

108,500

132,800

157,500

9,600

24,400

37,600

50,900

64,000

75,300

*Calculated by multiplying the gpcd by the population and the number of days in a year (365), and dividing by the
number of gallons in an acre-foot (325,851).

B. Current & Future Water Supplies
Current water supplies in Washington County also required estimation due to the data
inconsistencies in Draft Study Report 19, which resulted in reported supplies that differ by as
much as 15% (about 12,000 AFY). These inconsistencies are documented in Appendix A, and a
4
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critique of the supply estimation methodology used can be found in Appendix B. Thus, we
request that consistent and well-documented water supply data also be a pre-requisite to properly
establish the Purpose and Need in the forthcoming EIS, before any license approval.
At present, Washington County reportedly has 74,560 AFY of potable supplies and 7,450 AFY
of secondary (non-potable) supplies, primarily from reservoirs, creeks, wells and reuse. These
data were derived directly from Draft Study Report 19, although, as noted above, conflicting
information is found in the report. These numbers were chosen because 1) they are reported most
frequently in Draft Study Reports 19 and 2) they are reported most frequently in the cited
reference documents.7 The future supplies are identical to those identified in Draft Study Report
19, but do not include the Lake Powell Pipeline.

Table 2. According to the project proponent’s assumptions, Washington County’s planned
future water supplies in Washington County will total over 123,000 acre-feet annually
(AFY) by 2060 without the Lake Powell Pipeline. All figures have been rounded to the
nearest 10.
Potable
Secondary
Potable +
(AFY)
(AFY)
Secondary
(AFY)
Current Supplies
74,560
7,450
82,010
Future Supplies by 2060:
Ash Creek
3,830
Planned Agriculture Transfers

10,080

Planned Reuse

27,620*
78,390

Future Supply Totals

45,150

123,540

*Considered a maximum.

Figure 1 below illustrates how these future supplies compare with the revised demand projection.
The resulting gap between demand and supplies in 2060 is at least 34,000 AFY, which is only
half of the claimed need for 69,000 AFY from the Lake Powell Pipeline. It is worth noting that
the predicted volume of reuse will decrease as a result of the smaller projected population. This
is accounted for the in Local Waters Alternative. The project proponent’s predicted gap in 2060
(about 33,500 acre-feet) does not sufficiently support the claim for needing 69,000 acre-feet
water from Lake Powell. Beyond 2060, population growth and water demands are uncertain,
and beyond water utilities’ typical planning horizon of 30 years. Thus, the analysis is confined to
the 2060 timeframe.

7

WCWCD 2010 Water Management and Conservation Plan; WCWCD Capital Financing Program Amended 2006;
DWRe 2009 Municipal and Industrial Water Supply and Uses in the Kanab Creek/Virgin River Basin (data from
2005); DWRe 2009 State of Utah Municipal and Industrial Water Supply and Use Studies (data from 2005).
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Future Water Supply and Demand
as Estimated by Project Proponents
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Figure 1. According to the project proponent’s assumptions, Washington County could
have a 34,000 acre-foot gap between projected water supplies and demands in 2060.
Volumes of water are shown in acre feet per year (AFY). The volume of reuse water could be
lower than originally predicted, and so it is shown with lines to indicate this variability.
The following section describes the Local Waters Alternative, which emphasizes water
conservation as a solution to closing the gap between water supply and demand.

III.

LOCAL WATERS ALTERNATIVE

The Local Waters Alternative is divided into three parts. Section IIIA summarizes the
Alternative to the Lake Powell Pipeline, which features lower demand for water through
conservation and greater volumes of water supplies from local resources. Section IIIB describes
in detail a realistic and achievable conservation plan that will significantly reduce future water
demands, and Section IIIC describes in detail the volumes of future water supply from reuse and
agricultural water transfers. Implementing each of these strategies will close the supply and
demand gap in Washington County, and obviate the need for the Lake Powell Pipeline.
A. Local Waters Alternative Summary
The distinguishing feature of the Local Waters Alternative is the emphasis on greater
conservation. Future per-capita demand is modeled to decline by 1% per year – that is, every
year per capita water use will decline by 1% based on each previous year’s level of per capita
water use, through 2060. This is a conservation rate that has been achieved by numerous water
agencies in the Colorado River Basin, and results in a per capita water use rate in Washington
6
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County in 2060 that is comparable with water use rates in other municipalities today in the
Colorado River Basin. Importantly, this rate of conservation is achievable and goes a long way
toward closing the supply and demand gap, reducing total demands in 2060 by over 42,000 AFY.
Figure 2 depicts this demand scenario along with future water supplies in Washington County
under the Local Water Alternative. Each water supply is phased in incrementally over time,
resulting in a water supply in 2060 that is between 116,300 – 138,000 AFY, exceeding projected
demands. Importantly, these alternative supply options can be developed in different ways at
different times, allowing for greater flexibility in meeting future water needs. Thus, under the
Local Water Alternative, there is no need for additional water from the Lake Powell Pipeline
even by 2060.

Future Supplies and Demands - Local Waters Alternative
160000
Additional Ag
Conversions

---

140000

Planned Ag

120000
100000

Reuse

AFY 80000

Ash Creek

60000
40000

Current Supplies

20000
0
2010

2020

2030

2040

2050

2060

Demand
UnderAlternative

Figure 2. Under this Local Waters Alternative supplies can meet and exceed water
demands through 2060 and beyond. Water volumes are shown in acre-feet per year (AFY).
B. Alternative Demand –1% Conservation Per Year
The Local Waters Alternative features a steady 1% reduction in per capita future demand, based
on each previous year’s per capita water use. This conservation strategy would result in a total
water demand of about 115,000 AFY in 2060, lower than projected future supplies identified
under this Alternative. The Local Waters Alternative features reductions across all sectors and
identifies numerous pathways to achieve the 1% goal overtime, which is markedly different from
the Draft Study Report 22 Alternatives report8 which considers only the near elimination of
outdoor residential water use as the sole conservation strategy. 9 The following sections
8
9

Utah Board of Water Resources. 2011. Draft Study Report 22, Alternatives Development.
Ibid, pgs. 3-8
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demonstrate in detail that a 1% annual decrease in demand is both achievable and an
economically viable option for Washington County.

The 1% Conservation Rate
Washington County water providers can reduce per capita water use by 1% per year, starting in
2010 and extending out to 2060, with reductions based on each previous year’s use. Over the 50
year timeframe, this represents a nearly 40% reduction in per capita use from 2010 levels. This
is a common rate of conservation improvement, based on the achievements of many cities in the
west. Moreover, it results in a per capita water use rate in 2060 that has already been achieved or
surpassed by many western cities today.
A recent survey of 100 cities and water agencies in the Colorado River Basin found that “the
majority of people receiving water from the Colorado River basin live in areas where per capita
deliveries dropped an average of at least one percent per year from 1990 to 2008” (emphasis
added).10 Some of water agencies that achieved per capita declines of 1% or more per year are
located in Salt Lake City, Provo, West Jordan, Orem, Springville and Pleasant Grove.11 Twentyeight of 100 water agencies surveyed reduced total water deliveries despite seeing increases in
population over the same period of time.12 And although St. George was not among the regions
to reduce per capita water use by 1% per year (between 1990 and 2008), in 2008 St. George
anticipated that their per capita water use would decline by 1.5 – 2% per year in the years going
forward as a result of their conservation program efforts. 13
Outside the Colorado River Basin, the State of Texas has adopted this same conservation goal.
The State convened a Task Force in 2004, which ultimately recommended a 1% per capita wateruse reduction goal, driving their system-wide water use down to 140 gallons per capita per
day.14,15 Already, dozens of utilities in Texas have met this goal, and as a result of their success
they have set new, lower goals.
A 1% rate of conservation in Washington County would result in a total demand of 115,000
AFY in 2060, with a system-wide water use rate of 176 gallons per capita per day (gpcd). In
contrast, the conservation plan proposed in Draft Study Report 19 would result in a total demand
of 158,000 AFY and a system-wide water use rate of 242 gpcd in 2060. The conservation
10

Cohen, M. J. 2011. Municipal Deliveries of Colorado River Basin Water. Pacific Institute. pg. iii
Ibid. pg. 31
12
Ibid. pg. iii
13
City of St. George. 2008. Water Conservation Plan Update.
14
S.B. 1094, 78th Leg., Reg. Sess. (Tex. 2003).
15
Water Conservation Implementation Task Force, Texas Water Development Board Special Report. Report to the
79th Legislature, at 5-6 (2004). Available at:
http://www.conservewatergeorgia.net/resources/TX_Conservation_Task_Force_Recs.pdf
11
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proposal in Draft Study Report 19 represents an average annual conservation rate of 0.37% per
year, using the same methodology described earlier. While this target meets or exceeds the
State’s water reduction goals, it is considerably less ambitious than other cities’ goals (see Figure
4 and Figure 5).
The water conservation rate proposed by the project applicants, just like the Local Waters
Alternative, includes passive conservation. Passive conservation is the conservation naturally
achieved due to the replacement of older water-using devices, with newer, more efficient ones.
This effortless level of water conservation is estimated to be 0.30% per capita per year,
according to the State of Colorado’s Statewide Water Supply Initiative study.16 This same rate is
applicable to the State of Utah because it is dependent primarily on national plumbing standards
and appliances or fixtures that are sold nation-wide, rather than particular local policies or
individual water use patterns. Notably, passive conservation may be even greater than is assumed
here because of California’s water-efficiency legislation and large market-share which has the
power to influence national appliance manufacturing standards. Thus, Washington County’s
active conservation efforts will only amount to a 0.07% reduction per capita per year, which is
not a significant savings beyond what would be achieved without any plan at all.
Moreover, the County’s proposed conservation target is significantly lower than it has been in
the past. The proposed plan would result in a total reduction of 17% in per capita use from 2010
to 2060. However, the County has already achieved a 13% reduction in per capita use in just
nine years (2000-2009). In addition, based on the suite of conservation programs that the county
plans to undertake in the coming years17, it is very likely that the County will exceed its own,
modest projections. While the first conservation savings are often the easiest to achieve, it is
clear that the County can achieve much more over the course of the next 50 years given the
experience of other utilities within the arid West.

16

Colorado Water Conservation Board. 2010. Statewide Water Supply Initiative. Denver, CO.
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg 5-13
17
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Water Supply and Two Demand Scenarios
for Washington County
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Figure 3. A one percent annual reduction in water use each year will result in a 2060 water
demand that is 42,500 AFY lower than the WCWCD’s projected demand.
Feasibility of Proposed Rate of per Capita Water Use
Washington County reportedly had a system-wide total water use rate of 292 gallons per capita
per day (gpcd) in 2010, which includes both culinary (potable) and secondary (non-potable)
water across all sectors. System-wide potable use and residential only water use are standard
units of measurement used by states, water utilities, and water professionals all across the
country. Thus, Washington County’s reported system-wide use is broken down into these two
categories, using water data from the State of Utah. 18 System-wide potable use (culinary water,
not secondary water, used by residents, businesses, industry, government, etc.) was 241 gpcd in
2010, and total residential water use (potable and non-potable) was 178 gpcd in 2010. These
rates of water use are compared with 30 cities throughout the western United States that were
surveyed by Western Resource Advocates in separate reports in 200619 and 2008.20 Washington
County lands at the high end of the water use spectrum in both cases.

18

This is derived from the DWRe 2005 Kanab Creek/Virgin River M&I Water Use Report. It assumes the same
ratio of water uses by sector and water type as listed in this report, which Study 19 also relied upon. See Appendix B
for all details regarding all GPCD computations and comparisons.
19
Hutchins-Cabibi, T., Miller, B. 2007. Front range water meter: water conservation ratings and recommendations
for 13 Colorado communities. Boulder, CO. Western Resource Advocates.
20
Beckwith, D., Figueroa, J. 2010. Arizona water meter: a comparison of conservation programs in 15 Arizona
communities. Boulder, CO. Western Resource Advocates.
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Figure 4. Washington County’s average system-wide water use in 2010 is among the highest of 30 communities in the West.
These rates of water use are measured in gallons per capita per day (gpcd), and represent potable water used in the residential,
commercial, institutional and industrial sectors.
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Figure 5. Washington County’s average residential water use is second highest when compared to residents in 29 other
communities in the West. These rates of water use are measured in gallons per capita per day (gpcd), and include both potable and
non-potable water.
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The Local Waters Alternative would have Washington County achieve a system-wide total water
use rate of 176 gpcd by 2060. This implies a system-wide potable water use rate of 118 gpcd,
and a residential water use rate of 90 gpcd, based on Table 3. This would place Washington
County’s system-wide potable use near the low-end of current water use rates in the west, just
below Prescott in Figure 4, and this residential water use rate would place the County be just
below Colorado Springs in Figure 5. Washington County would achieve these levels of water
use over the course of 50 years, whereas these cities have achieved this a few years ago. If
instead Washington County adhered to their own proposed conservation rate, in 50 years they
would have water use rates higher than 70% of the cities portrayed in Figure 4 and Figure 5. 21

Table 3. An example of how system-wide 176 GPCD water use rates could be distributed
across all sectors. This hypothetical allocation is based on the distribution of water as reported
in the DWRe 2005 Kanab Creek/Virgin River M&I Water Use Report, but total residential water
use is fixed at 90 gpcd and culinary and secondary demands have been balanced to reflect the
proposed supply portfolio (roughly 70% culinary, 30% secondary).
1% Conservation Scenario – 176 gpcd in 2060
Culinary
Secondary
Res Indoor
35
0
Res outdoor
25
30
Commercial
35
15
Institutional
20
13
Industry/stock water
3
0
Subtotals
118
58

Total
35
55
50
33
3
176

Despite the preponderance of data suggesting that Washington County does in fact have high
water use, the Washington County Water Conservancy District (WCWCD) has claimed that such
comparisons are not appropriate for two main reasons, which are addressed here:
 Washington County claims gpcd comparisons are unfair because 27% of their water users are
seasonal residents, and thus not accounted for in the permanent population.
 After adjusting for the seasonal population, the County’s water use rates are still
relatively high, compared to other cities. With this adjustment, Washington County’s
2010 system-wide potable use would be 205 gpcd (between Loveland and Lake Havasu
City in Figure 4) and the total residential use would be 138 gpcd (between Denver and
Chandler in Figure 5). It should be noted that none of these cities make similar
adjustments, even though some of them also have seasonal populations (e.g. university
students, second homes, etc.). Additionally, because these data are several years old

21

Assumes the ratio between users and potable and non-potable water remains the same, as was assumed in Draft
Study Report 19.
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(from 2006 and 2008), many of these cities have reduced their water use rates below what
is reported in both figures.
 Washington County suggests its hot, dry climate makes GPCD comparisons unfair.
 Several cities have similar, or even drier and hotter, climates and still use less water, as
documented in Appendix C. Moreover, hotter and drier temperatures have little impact
on indoor use, which accounts for a significant percentage of total annual use.
For these reasons and others explained in Appendix C, special adjustments are not made for
Washington County’s rate of water use in subsequent calculations and comparisons. The
following section explains in detail the feasibility of attaining 90 gpcd in the residential sector.

90 GPCD in the Residential Sector
Setting a target of 90 gpcd for residential water use (indoor and outdoor) by 2060 is a realistic
goal that will require a sustained, long-term effort, yet will not require onerous lifestyle changes
or landscape modifications beyond those already implemented in many communities across the
Mountain West, including many in Washington County. Published literature and technical
studies indicate that a 35 gpcd indoor residential goal, and a 55 gpcd outdoor residential goal,
can be achieved within the next 50 years with current technologies and practices. If water
conservation technologies further improve by 2060, these residential gpcd targets will be
conservative.
Indoor Residential Water Use Target: 35 gpcd
Because people typically do the same things inside a home, (cook, clean, wash clothes, shower,
etc.), the variation of indoor residential per capita water use across the U.S. is low. Indoor water
use is commonly determined through end-use studies, where data loggers are used to record
flows through a household water meter in short time increments (10 seconds or less). These data
can then be processed in a way that identifies which fixture or appliance in the home was using
the water. By logging multiple homes over an extended period of time, a water provider can
estimate the amount of water used by residential customers for various purposes.
One recent end use study conducted by Aquacraft found that new homes built with fixtures and
appliances using the best available water efficiency technology (similar to those built to EPA
WaterSense New Home specifications) currently achieve an indoor GPCD of 36.22 Existing
homes can also reduce their current water use to 35 gpcd through existing retrofit technology.
In 2011, the Albuquerque Bernalillo County Water Utility Authority (Albuquerque) conducted a
retrofit study of single-family high water users to estimate the conservation potential of high

22

Aquacraft. 2011. Analysis of Water Use in New Single-Family Homes. July 20. Accessed October 2, 2012.
http://www.aquacraft.com/node/64.
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efficiency retrofits and appliances. Albuquerque found that its single-family residential high
water users achieved a water use rate of 31 gpcd after implementing a retrofit program.23
In addition, the State of Colorado’s Statewide Water Supply Initiative (SWSI) established a 35
gpcd goal for indoor residential water use under their medium conservation strategy. SWSI’s
conservation study describes the methodology to achieve this level of savings, and provides
extensive documentation that supports this demand reduction strategy. 24 Thus, numerous studies
show that a 35 gpcd target for indoor water use is achievable with current technologies and
practices. Taking into account that these technologies and practices are expected to improve in
the next 50 years, a 35 gpcd target for indoor single-family residential water use is not only
achievable, but a conservative goal for Washington County in 2060.
Outdoor Residential Water Use Target: 55 gpcd
Single-family homes in Washington County can reasonably achieve outdoor water use of 55
gpcd and have a lush, vibrant landscape. Provided here is a design for an outdoor landscaped
area of average size for a single family residential home in Washington County - 6,500 sq. ft. –
with an average household population of 2.8 people. 25 Notably, as the population grows in
Washington County it is likely that lot sizes will decrease, making this outdoor water target even
easier to achieve.
The landscape plan has 600 sq. ft. of turf (i.e. grass), plants from the Washington County Plant
List, and includes permeable hardscape design such as stone walkways and communal areas that
allow rain water to filter slowly into the ground (see Table 4 and Figure 6). The Washington
County Plant List provides many beautiful native and climate-appropriate trees, shrubs, and
perennial flowers that can provide a beautiful landscape ideally suited to the region’s ecology.
Native and climate-appropriate plants are self-sustaining, and support beneficial insects,
pollinators, and native birds that are critical to the region’s unique desert ecosystems. Generally,
the evolutionary adaptations of these plants also makes them better able to withstand extreme
weather events, and results in fewer chemicals needed to fend off pests and disease.

23
Aquacraft. 2011. Albuquerque Single-Family Water Use Efficiency and Retrofit Study. December 1. Accessed
October 2, 2012. http://www.aquacraft.com/sites/default/files/pub/Aquacraft-(2011)-Albuquerque-Single-FamilyWater-Use-Efficiency-and-Retrofit-Study.pdf.
24
Colorado Department of Natural Resources, Colorado Water Conservation board. 2011. “Appendix L – SWSI
2010 Municipal and industrial Water conservation Strategies.” In Colorado’s Water Supply Future, Statewide Water
Supply Initiative 2010. Denver, CO. January. Accessed October 2, 2012.
http://cwcb.state.co.us/watermanagement/watersupplyplanning/Documents/SWSI2010/Appendix%20L_SWSI%202
010%20Municipal%20and%20Industrial%20Water%20Conservation%20Strategies.pdf.
25
US Census Bureau. American Fact Finder. DP04-Selected Housing Characteristics: 2006-2010 American
Community Survey 5-Year Estimates, Washington County, Utah. The median cost of a single family residence in
Washington County is $240,900. The average landscaped area for single family residences (6,600 sq. ft.) in
Washington County was calculated by averaging the non-built area of the lots of houses for sale in Washington
County (September 6, 2010, http://www.utahhomes.com/Property/PropertySearch.aspx) within the price range of
$240,000 - $250,000.
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Drip irrigation is featured in this design. It results in the use of 4,625 gallons of water per month,
and these watering requirements relate to post-establishment of the landscape (i.e. water needed
during installation of the landscape is not included in the GPCD calculations). Drip irrigation
(and its maintenance) for the turf area is assumed to be an economically viable alternative to a
fixed automatic spray or rotor irrigation system that would be installed by a licensed landscape
contractor.26 The EPA’s GreenScapes cost calculator was used to estimate the water
requirements and compare the cost of irrigating this landscape with a sub-surface drip irrigation
system with a rain shut-off valve, and with a traditional sprinkler system. Using this calculator,
an average a drip irrigation system uses 60% less water per year and is cost competitive when
compared with a traditional sprinkler system.
Thus, 90 gpcd - 35 indoor, 55 outdoor - for new and existing homes is an entirely feasible option
that does not necessitate the virtual elimination of residential outdoor watering, as proposed in
Draft Study Report 22: Alternatives Development.27
Table 4. Outdoor water use at a rate of 54 gallons per person per day is achievable under
landscape Scenario 1. This is even lower than the proposed level under the Local Waters
Alternative.
Plant Type / Landscape
Areaa
Water
Irrigation
Required Water
Feature
(sq.ft.)
Useb
Type
(gal/month)
Turfgrass
600
Low
Drip-Press
2,746 c
Comp
Shrubs & Perennial
814
No-Low Drip-Press
1,225 c
Flowers
Comp
Trees
2,179
No-Low; Drip Irrigation 654d
Low
Mulch
3,386
NA
NA
0
Permeable Hardscape
1,700
NA
NA
0
Total Water Required 4,625
a

The total area is 6,500. However, the summation of all listed areas is larger due to the overlapping tree canopies.
b
Plants and water use categories from Washington County Plant List (Updated March 31, 2010).
c
Monthly landscape water requirement is based on the peak watering month for St. George, UT, assuming an
average monthly reference ET of 11.09 inches/month, and an average monthly rainfall for the peak watering month
of 0.18 inches/month. All calculations made with the EPA Water Budget Tool (V 1.01) for the WaterSense Single
Family New Home Specification.
d
Drip irrigation calculations are based on irrigating 5-6 inches/sq. ft./season the whole mature plant area of the desert
trees (diameter of crown diameter squared x 0.7854) minus the area extending 3 feet from the base of the trees,
using a 90% efficient drip system.

26

A fixed automatic spray or rotor irrigation system, installed by a licensed landscape contractor, is required in all
new developments in St. George under the St. George Landscape Standards Ordinance. ST. GEORGE, UTAH, CODE
§§ 10-25-3(C)-(D).
27
Utah Board of Water Resources. 2011. Draft Study Report 22: Alternative Development. pg 3-6.
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Figure 6. Landscape design for an average home in Washington County, based on a water
use rate of 54 gallons per person per day. This design features native, low-water use plants and
a small area of turf.
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86 GPCD in the Commercial, Institutional and Industrial Sector
The commercial, institutional and industrial (CII) sector comprises the remainder of water
demands in the county. Very little data is available regarding efficient levels of water use in this
sector, for a number of reasons. First, every municipality has a different mix of businesses,
industries and institutions, each of which exhibits different water use patterns. Secondly, many
private businesses do not like to publicize data about their operations voluntarily, and so data is
generally unavailable. However, one can infer from the data provided in Figure 4 and Figure 5
that this is a reasonable target because Washington County’s future system-wide use would be at
the low-end of how cities are using water “today”. A more detailed study of water use patterns
in the CII sector in Washington County would help to inform this 86 gpcd projection, and would
also help the county as they plan for a strong economic future.
Implementation Pathways
This section outlines a few key conservation measures that will strengthen current initiatives
already underway, with the intent of achieving a system-wide water use rate of 176 gpcd. All
major cities in Washington County have made significant reductions in their system-wide and
residential water use over the past decade. Although the County may have captured some “lowhanging fruit” (i.e., the easiest and cheapest conservation measures), numerous conservation
strategies have yet to be utilized, all of which will create continued reductions in water use.
WCWCD contracted with Maddaus Water Management to review conservation program options,
costs and benefits. 28 Based on this analysis, WCWCD adopted the mid-level program, which is
a list of 25 indoor and outdoor conservation measures, known as Program B. Given this list it
seems likely that the County will exceed their modest conservation target (i.e. use even less
water). However, in addition to this list of programs, the following four key measures will
embed water conservation into the structure of the community, beyond basic appliance
replacement incentives and education efforts. Specifically, it is recommended that Washington
County water providers and cities:
1) Implement an increasing block conservation rate structure, or improve existing rate
structures, to send a stronger price signal to customers;
2) Meter all water - culinary and secondary - so that providers can document and track
where water is used. With this information, utilities can identify leaks or other sources of
unaccounted for water, and develop the most effective conservation programs
appropriately targeted at the residential, commercial, industrial and institutional sectors;
3) Embed water efficiency into public spaces and new developments; and,
4) Implement smart growth principles.

28
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg 5-13.
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The first two are directly controllable by municipal water utilities servicing their customers. The
latter two require cooperation with local, and perhaps state, planning agencies. In all cases, the
WCWCD can play a helpful and pivotal role in the success of each measure.

Recommendation 1. Implement Conservation-Oriented Rate Structures
Effective conservation rate structures feature a low, affordable rate for the first block of water
use, which typically covers the amount of water used indoors, and then increases the rate
substantially for subsequent volumes of water used, sending a strong signal to customers about
the value of water. This has been a key strategy for reducing water use in western communities;
water rates are one of the most effective - and cost effective29 - conservation measures.
Moreover, this is a low/no cost strategy to encourage conservation, and bolsters a utility’s ability
to encourage conservation practices and use of water-efficient devices. When designed properly,
conservation rate structures also provide a stable revenue stream for the utility.
WCWCD has implemented a conservation oriented block rate structure. However, its effect is
weakened significantly because: 1) about half of WCWCD’s revenue is derived from property
taxes, which effectively subsidizes the cost of water, keeping the price per gallon very low30, and
2) WCWCD is primarily a wholesaler, and conservation oriented block rate structures have not
been replicated by the largest city, St George, nor by the cities of Santa Clara, Hurricane, Ivins,
La Verkin, Leeds, Virgin and Washington.31 Although most of these cities have adopted
“increasing block rate structures”, they are not conservation oriented, in that they are not yet
designed to provide an adequate price signal when a customer uses excessive amounts of water.
Figure 7 illustrates the difference between these kinds of rate structures. The marginal price
indicates the cost for each 1,000 gallons of water used, across increasing levels of water use, up
to a maximum of 50,000 gallons per month. St. George, Santa Clara and Hurricane have
relatively flat rate structures compared to Tucson and the WCWCD. Flat rate structures do not
send a price signal to customers when they use large amounts of water. This is in direct contrast
to residents of Tucson, AZ, for example, whose customers see the average price of water
increase significantly as their water use increases.

29

Mayer, P. 2009. Cost/Benefit Analyses for Water Conservation Planning. Presentation to Colorado WaterWise
Conference: The Water Conservation Yardstick, April 2-3.
30
The Utah Taxpayer Association. 2011. The Utah Taxpayer. Vol 61.
31
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. pg 5-7 & 5-8; http://www.ivins.com/utilities/business-license/128-utility-rates ;
http://www.laverkin.org/attachments/082_fee%20schedule%20update%20080211.pdf ;
http://www.leedswater.com/RATES_FEES.html ; www.virginutah.org/UTILITIES.html ;
http://washingtoncity.org/services/index2.php?sub=FeeSchedule&key=3.
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Marginal Price Curves of Water Rate Structures
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Figure 7. The price structures of water in St. George, Santa Clara, and Hurricane UT are
relatively flat and do not send a price signal to customers when they use excessive amounts
of water. This is in contrast with a conservation oriented rate structure, like in Tucson, AZ. 32
Another way to see the effect of rate structures is to look at the average price curve, which is the
average cost per 1,000 gallons and factors in the fixed price as well as the variable rate structure.
A conservation oriented rate structure would result in the average price per gallon going up as
consumption increases, communicating to the customer that the more water they use, the more
expensive each gallon of water becomes. The communities of St. George, Santa Clara and
Hurricane however do not have conservation oriented rate structures, and so the average price
per gallon actually decreases or remains flat as more water is used sending no “price signal” to
the customer.

32

Tucson Water 2009 water rates.
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Average Price Curve of Water Rate Structures
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Figure 8. The average cost of water for residents in St. George, Santa Clara and Hurricane
discourages efficient water use. The average costs decrease or remain flat as consumption
increases (above 10,000 gallons per month). In contrast, WCWCD and Tucson, AZ price
structure result in the average cost per 1,000 gallons going up as consumption increase above
10,000 gallons per month.

Recommendation 2. Meter & Report Culinary & Secondary Water
Metered data is a critical component of effective water conservation. There are significant shortcomings in data reported by Washington County, signifying the need for accurate water use.
Accurately metering and reporting water use data is a good business practice and necessary for
designing equitable rate structures, designing effective conservation programs and detecting
water losses. Detailed data on water use will not only enhance water utilities’ understanding of
where and when water is used, but it can also identify the largest users, creating the opportunity
to achieve the largest gains in efficiency. In addition to retaining this information at the utility
level, customers can be provided information about their own use in comparison with others’ use
to inspire water and financial savings.
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The importance of metering systems was clearly demonstrated by Denver Water in Colorado,
which estimated that 44 percent of the water savings they achieved in 1999 was attributed to
their universal metering program. 33 Metering programs can help to reduce leakage in the system
as well. In one example, water losses in Tucson moved from 12.5% down to 9%, saving about
4,000 AFY after several years of monitoring and metering. 34 Water loss management is almost
always cost-effective because it not only reduces non-revenue water (water treated by the
provider but no one pays for), but also saves the energy that was used to pump and treat that lost
water.
At the most basic level, every water customer in Washington County should be metered. While
this may seem obvious (for billing purposes), this kind of data was not aggregated and furnished
for the benefit of the study plans for the Lake Powell Pipeline. New multi-family units (e.g.
apartments) should also be sub-metered, and ideally secondary water should be metered as well.
Automatic Meter Reading and Advanced Metering Infrastructure (AMR/AMI) is one widely
used method that can take many different forms, and is recommended for its ease and the
frequency with which data can be collected.
Recommendation 3. Embed Water Efficiency into Public Spaces and New Developments
Well-designed and properly managed water efficiency standards can play a unique role in
achieving water use reductions. Because outdoor watering accounts for a significant amount of
water use in Washington County (estimated to be 60% in 200535), it should be a primary area of
focus. Municipalities can determine the way public spaces are managed and how new
developments are designed, and water providers can help shape and influence these land use
decisions. Many stakeholders may be engaged with this process, such as water providers,
elected officials, city planners, private industry and the general public. As the primary water
provider for Washington County, WCWCD can help build consensus among the municipalities
to increase water efficiency, for example by adopting effective ordinances. St. George has helped
to set a precedent in the County by enacting the Landscape Standards Ordinance36 but much
more can be done. Importantly, ordinances are a relatively low-cost method to achieve water
savings. The following list provides examples from other regions where water efficiency has
been embedded into public spaces and new developments through standards or ordinances: 37
•

Low Water Use Landscaping Standards in Public Areas

•

Water Tampering/Water Waste Restrictions

33

Maddaus Water Management, Inc. (prepared for Denver Water), Qualitative Review of Water Conservation
Program, May 2001, at 1-8.
34
http://cms3.tucsonaz.gov/water/ and personal communications.
35
Utah Division of Water Resources. 2005 Kanab Creek/Virgin River M&I Water Use Report.
36
St. George City Code, Title 10 Chapter 25.
37
WRA. 2010. Arizona Water Meter: A Comparison of Water Conservation Programs in 15 Arizona Communities.
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•

Plumbing Code Standards (beyond the 1990 Uniform Plumbing Code)

•

Water Features/Water Intensive Landscaping Limitations

•

Model Home Landscape Requirements (for new residential developments)

•

On-site Graywater/Water Harvesting Requirements

•

Car Wash Recycling Requirements

•

Landscape Watering Restrictions

•

Hot Water Recirculation Device Requirements

•

Non-Residential Landscape Water-Use Efficiency Standards

•

Water Use Plans for New Large Non-Residential Users

•

EPA’s WaterSense New Home Specifications

Recommendation 4. Implement Smart Growth Principles
The way in which a community grows can have a significant impact on future water demands.
New, denser developments place much less demand on water distribution systems than
traditional suburban development with large irrigated areas. Vision Dixie is a collaborative
planning effort that incorporated a number of smart growth principles, with an explicit goal of
relieving high water demands. Efforts such as these serve as a model to city and county
planners, and should be looked to for guidance in urban planning.
Another example of a smart growth development is the Community of Civano that was built in in
Tucson, Arizona. It was designed to be aesthetic, community oriented, and water and energy
efficient. Residents there use an average of 52 gpcd of potable water and 25 gpcd of reclaimed
water.38 Thus, developers in Washington County can also play a significant and positive role in
shaping the efficiency of new homes built in the region.
Summary of the 1% Conservation Alternative
In summary, the 1% water conservation alternative is a feasible and responsible solution to the
water management issues facing Washington County. If implemented, it would result in total
demand of 115,000 AFY in 2060, with a system-wide water use rate of 176 gallons per capita
per day, similar to other communities’ rates of water use today.

38

Western Resource Advocates. 2003. Smart Water: A Comparative Study of Urban Water Use Efficiency Across
the Southwest.
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C. Future Supplies
This section presents an analysis of future supplies for Washington County, and includes both
reuse (recycled) water and agricultural-urban water transfers. The reuse volume reflects the
lower level of water use under the 1% conservation scenario. And, water supplies made
available from agriculture lands is predicted to be greater than what was predicted in Draft Study
Report 19. These future supplies, along with water conservation, can be phased in over time as
needed, thereby providing water managers with options that are more flexible than the Lake
Powell Pipeline. This is especially important given the uncertain economic development and
population growth (as underscored by the recent significant shift in GOPB population
projections). Thus, pursuing additional water supplies in an incremental, diversified approach is
preferable to relying on a single, large project that may unduly commit residents to high
repayment obligations.
Table 7. Total Future Water Supplies in the Local Waters Alternative ranges from 116,300
– 138,000 AFY, exceeding projected demands after conservation (about 115,000 AFY). All
values have been independently rounded to the nearest hundred.
Culinary
Secondary
Supply Alternative:

WCWCD Current Supplies
and Ash Creek

(AFY)

(AFY)

78,400

7,500

Reuse

16,900

Agricultural Water Transfers

13,700 - 35,200

Sub-Totals

78,400

38,000 – 59,600

116,300- 138,000

Total

Importantly, if 116,300 AFY are developed then the percent of potable water to total water
(about 67%) is lower than it was in 2005 (about 82%). If 138,000 AFY are developed (though
additional water from agriculture), then the percent of potable water supplies drops to 57%
because most agricultural water is secondary quality. However secondary water can be treated to
potable levels, blended with potable supplies, or allowed to percolate into the ground, recovered
and then treated. Yet another option is to expand secondary water uses in outdoor irrigation,
since culinary water is often used currently. This would require expansions of secondary delivery
systems, and many such plans are already in place in a numbers of towns in Washington
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County. 39 Given that the County was initially planning on over 27,000 AFY of reuse water,40
expansion of such systems is a feasible option.
Reuse
The Local Waters Alternative’s projected volume of reuse is less than the project applicant’s
projected volume because this Alternative reflects both the change in water use habits as a result
of the proposed higher level of conservation (35 gpcd indoors) and the revised population
estimate. Reuse water in Washington County would come from all the communities identified in
Draft Study Report 19 that currently are, or can be, served in the future: St. George, Washington,
Santa Clara, and Ivins.41 This analysis assumes that 90% of water used indoors returns to the
system as wastewater and would be treated at a reuse treatment plant,42 and that small volumes
of water used indoors in commercial buildings could be reused.43 This results in an estimated
16,900 AFY of reuse water in the year 2060. Current reuse levels are an estimated 3,900 AFY,
and the St. George Regional Water Reclamation Facility’s capacity is 7,800 AFY. An expansion
of this plant could result in a capacity of 11,200 AFY, and it is stated in Draft Study Report 19
that any water beyond this volume would require an additional treatment plant.44 Since the Local
Waters Alternative proposes developing 3,300 AFY of reuse water beyond the current treatment
plant capacity, it is likely that another plant would be needed. This new plant would also have
been built under the original projections by WCWCD, since their projected volume of reuse
water was over 34,900 AFY in 2060.

Agricultural-Urban Water Transfers
The volume of water available from the conversion of agricultural lands was estimated in Draft
Study Report 19 to be 10,080 acre feet per year by 2060. However, there are numerous data
inconsistencies related to this estimate, as explained in Appendix D. Thus, this estimate is
revisited under this Alternative, resulting in an estimated 13,600 acre-feet per year by 2060.
Draft Study Report 6: Land Use Plans and Conflict was also revisited to estimate the amount of
land (in acres) needed to accommodate the future population under the most recent projection
scenario. The results show that the land needs are greater than the amount of land that is readily
39
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Section 4.1.5.4 Potential Secondary Water Systems.
40
Ibid. pg ES-16.
41
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Table 4-6, pg 4-50.
42
The communities listed represent 75% of the population in the county today, and the same ratio is assumed in the
future. 35 gpcd is a conservative rate of indoor water use, and 90% of indoor water use was assumed to be available
for reuse due to losses though consumption and evaporation.
43
A very conservative rate of one minute of faucet use and one toilet flush per capita per day was assumed in the
commercial sector, to account for bathroom and kitchen area uses.
44
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg 4-31 and pg. 6-4.
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available to be developed, without conflict. A “conflict” indicates that a parcel of land is suitable
for more than one land use (e.g. urban development, agriculture, or conservation). Thus there is
a possibility that more agricultural lands will need to be converted to accommodate future
population growth than was predicted. Importantly, this analysis provides a connection between
Studies 6 and 19 so that the impact of future growth onto agricultural lands is connected to the
water made available from that conversion. In contrast, the project applicants made no
connection between the results of these two studies.

Revised Estimate of Water from Agricultural Lands
Draft Study Report 19 presented inconsistent data regarding the water available from agricultural
land conversion, therefore this volume is re-calculated. Draft Study Report 19 initially estimates
that 3,840 acres of agricultural land will be converted between 2005 and 2060, producing 17,290
AFY. However, in the reported planned future water supplies, only 10,080 AFY are presumed
available, and this inconsistency is not explained. Thus, it is more reasonable to account for the
water that is expected to be derived between 2010 and 2060, approximately 3,020 acres which
results in about 13,600 AFY based on the “duty of water” methodology used in Draft Study
Report 19. The duty of water is the average amount of water applied to an acre of crop –
estimated to be 4.5 acre-feet of water per acre. See Appendix D for more on the duty of water,
and for all calculations in this section. This 13,600 AFY of water, in combination with all other
future water supplies, will slightly exceed projected demand in 2060, under the Local Waters
Alternative.

Land Use
Draft Study Report 6 modeled a total of seven land development scenarios to quantify the area of
land needed to accommodate future population growth, and to quantify the acreage available
from undeveloped lands, conservation lands and agricultural lands. 45 The scenarios modeled
different levels of housing density, and included or excluded development on hazardous rock and
soil types. This analysis has been revised to reflect the latest population projections, and features
the scenario that incorporates smart growth and excludes development onto hazardous rock and
soil areas. (See Appendix D for details).
The revised analysis shows that a total of 57,500 acres will need to be developed by 2060 to
accommodate the future population, however only 45,500 acres were identified as developable
without conflict. Thus, the remaining 12,000 acres could be developed from lands that are
suitable to both urban development and agriculture or natural conservation areas.46 Of the
45

Utah Board of Water Resources. 2011. Draft Study Report 6: Land Use Plans and Conflicts. Pg 2-5.
According to Draft Study Report 6, a few hundred acres of land that are well suited to conservation protection
areas are also suitable for agricultural or municipal interests, but since the area is relatively small, it is not included
here.

46
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12,000 acres need for development, 3,020 acres will come from agriculture and the remainder
(8,980 acres) could come from agricultural lands, conservation lands, growth onto hazardous
rock and soil regions, denser development than was modeled, or some combination thereof.
The manner in which land will be developed is uncertain, but there are indications that more
agricultural land conversions will take place than was estimated in Draft Study Report 19. Past
trends show that the rate of agricultural land conversion in Washington County was more than 3
times faster than the State’s predicted rate.47 Despite this, Draft Study Report 19 relies on the
State’s same predicted rate of conversion through 2060. So, this Alternative assumes that 3,020
acres of agriculture is the minimum acreage that will be converted.

Additional Water from Agricultural Lands
It is plausible that even more agricultural lands will be developed. This alternative characterizes
any water above the 13,600 AFY as “potential” additional agricultural water, which can help to
provide a buffer around predicted demands. Some water utilities plan for a 20% buffer around
demands, and in this case it would be achieved by converting an additional 4,800 acres of
agricultural lands such that it provides 21,600 acre-feet of water. This would bring total supplies
from agricultural conversions up to 35,200 AFY, and would require a total of 7,800 acres. In
2007, 13,810 acres of agricultural were said to exist.48
It is important to bear in mind that the permanent conversion of agricultural lands, often referred
to as “buy-and-dry,” is not the only option. The county could develop more densely and reduce
the number of acres permanently converted from agriculture. In addition, municipalities can
lease water on a temporary or interruptible basis from agricultural water rights holders instead.
In recent years, growing cities throughout the West have acquired agricultural water through
long-term leases, short-term “dry year” leases, interruptible supply agreements, long-term
rotational fallowing agreements (leases), water banks, deficit/partial irrigation practices, and
alternate cropping types. 49 Appendix E provides examples of these types of cooperative
agreements in more detail. These water sharing agreements are becoming more common in the
West because of the benefits they offer over traditional “buy and dry” practices. Specifically,
they can provide reliable water supplies to growing cities while providing farmers with financial
stability.

47

In Draft Study Report 19, one projection of agricultural land conversion was based on the Utah State Water Plan’s
projected agricultural-land conversion rate, 0.54 % per year, from 1990 through 2040. However it is not mention
that between 1990 and 2007 the rate of agricultural conversion was 1.66%, more than 3 times higher. The result is
the predicted number of acres to be converted by 2040 was already exceeded in 2007.
48
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg. 4-42.
49
CDM, 2011. Colorado’s Water Supply Future Colorado Water Conservation Board Alternative Agricultural Water
Transfer Methods Grant Program Summary, Final Report. May 2011.
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IV.

COST ANALYSIS

This section outlines the costs of the Local Waters Alternative and compares it with the Lake
Powell Pipeline. The Local Waters Alternative is very likely to cost significantly less than the
proposed pipeline, though this analysis is constrained by the limited data available for the cost of
conservation, reuse and infrastructure. The present value cost of the Local Waters Alternative which does not include necessary infrastructure costs - is estimated to be about one-third the
present value cost of the pipeline, and every effort was made to be conservative in this estimate.
Infrastructure and treatment costs for secondary water distribution (from reuse and agricultural
water transfers) were not possible to reasonably estimate, however much of it would likely have
been developed under the original pipeline scenario proposed by the project applicants. The
following sections provide estimates of the cost of conservation (to the utility and customers),
reuse, and agricultural water transfers. It concludes with a comparison of the total costs of the
Local Waters Alternative and the Lake Powell Pipeline.
Importantly, pursuing additional water supplies in an incremental fashion is less financially risky
for the utility, the financial backers, and the water customers. Utilities face a lot of uncertainty
with respect to their future water supplies and demand forecasting. Supply uncertainties in
Washington County includes drought and climate change, and demand uncertainty arises largely
from the boom and bust cycles of population growth. The financial risk associated with these
forecasts is greater if a single, large project is built. This approach could unduly commit
residents to high repayment obligations if demands or supplies are very different than projected.
In contrast, the flexible and incremental nature of the Local Water Alternative allows supplies to
be developed in connection with demand, significantly reducing the financial risks associated
with this alternative.

A. CONSERVATION
The cost of conservation was derived from information included in the Washington County
Water Management and Conservation Plan, updated in 2010. Within this Plan, WCWCD
included portions of commissioned study on water conservation program options and costs,
which was developed by Maddaus Water Management. Because only portions of this study were
included, the data available were limited. The data was adjusted to create an “apples-to-apples”
comparison with the Lake Powell Pipeline, but it is worth noting the original results of this study,
which estimates conservation to be about 1/3 the cost of the Powell Pipeline on an annualized per
acre-foot basis:
The average cost of water saved to the utility (present value basis) for all [conservation]
programs ranges from a very attractive $92 to $122 per AF (less than the $620 projected
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price of the Lake Powell water)….The average community cost of water saved ranges
from an attractive $261 to $447 per AF. 50
A similar result was reported in Draft Study Report 10: Socioeconomics and Water Resource
Economics, but strangely, no further explanation of the cost of conservation is provided:
The marginal cost spread, for alternative water resources, is great, with some
conservation features being under $250/acre-foot…. The NED base [Lake Powell
Pipeline] Project costs, without power benefits included, suggest costs
approaching$1,100/acre-foot.51
The analysis presented here reports the total costs of conservation in the Local Waters
Alternative, unlike the above studies which annualize the cost per acre-foot. But to derive the
total cost of conservation, the one-time cost to conserve one acre-foot of water was applied to
every acre-foot of water saved, beyond what is already planned by Washington County. In Draft
Study 19 Washington County reportedly anticipated conserving a little bit more than was
originally mandated by the State (a 25% per capita reduction by 2050). This level of
conservation will occur regardless of whether the Lake Powell Pipeline is constructed, so the
cost to conserve this water is not included in the alternative cost. Only the additional water saved
through more aggressive conservation measures is included in this analysis. Notably, the recent
change in the State’s conservation target (a 25% per capita reduction by 2025) will bring the
County’s conservation targets more closely in line with the Alternative’s targets, thereby
reducing the cost of conservation associated with the Alternative through 2025. However since
the conservation goals beyond 2025 are unknown, this policy shift is not accounted for in the
economic analysis.
Using the Maddaus conservation study, the estimated one-time cost to save one acre-foot is
$3,824 for the utility, and $13,980 for the community, the latter of which includes costs to both
customers and the utility. These conservation cost estimates are roughly in line with reported
costs of conservation in Colorado, which range from about $5,000 - $10,000 per acre foot.52
The one-time cost reflects utility administration, rebates, education, and customer expenses
associated with purchasing water-efficient appliances or materials. The financial investment is a
one-time occurrence, but it is assumed that the water continues to be saved every year through
2060. Appendix F explains the method in more detail.

50

Washington County Water Conservancy District. 2010. Water Management and Conservation. Appendix A,
Section 7.
51
Utah Board of Water Resources. Modified Draft Study Report 10. Socioeconomics and Water Resource
Economics. February 2012. pg ES-2. These values reflect utility costs, community costs were not estimated.
52
Colorado Water Conservation Board, 2011. “Appendix L – SWSI 2010 Municipal and Industrial Water
Conservation Strategies” in Colorado’s Water Supply Future, Statewide Water Supply Initiative 2010. Denver, CO.
January.
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All future investments in conservation were then discounted back to their present value in 2010.
The same two discount rates that were used in Draft Study Report 10 are used here; the 4.14%
discount rate reflects Utah’s calculated real discount rate, and the 3% real discount rate reflects a
social time preference. 53 The results are provided in the Table 5.
Table 5. The Local Waters Alternative estimates the cost of conservation to the community
(which includes the utility and customers) is less than $300,000,000, in 2010 present value.
The cost to the utility is significantly lower. All costs shown in millions.
Discount Rate
Utility Costs, 2010$
Community Costs,
2010$
3%
$83.0
$303.3
4.14%
$67.2
$245.8

B. Reuse
The Local Waters Alternative projects a total of 16,900 acre-feet of reuse water by 2060, which
would necessitate building a new reuse facility with a capacity of about 10 million gallons per
day (mgd). Although the construction of this type of facility is likely a part of Washington
County’s plans for the future (the County estimated developing upwards of 34,900 AF of reuse
water), no cost estimates for building a reuse facility were provided in the Draft Study Reports.
Draft Study Report 10 did estimate the cost to build a reverse osmosis plant, but this is a higher
level of treatment and has a much higher capacity of 36 mgd. The estimated costs ranged from
about $192 million to $362 million, which includes capital costs as well as operations,
maintenance and replacement (OM&R) costs. This would be significantly more expensive, and
therefore it is not an adequate proxy.
The Colorado Water Conservation Board’s Reconnaissance Level Cost Estimates Report
estimated the cost for reuse water on per acre-foot basis.54 The higher cost estimate is used here $13,500 per acre-foot as opposed to $7,000 per acre foot – and this reflects the cost to divert
water, treat it to potable standards, and convey it locally. It results in an estimated cost of $151
million for a 10 mgd plant. Based on actual cost of other facilities and other estimates (see
Appendix F), this appears to be a high but reasonable cost estimate. Notably, the cost to build the

53

Utah Board of Water Resources. Modified Draft Study Report 10. Socioeconomics and Water Resource
Economics. February 2012.
54
CDM. 2010. Appendix N - Reconnaissance Level Cost Estimates for Agricultural and New Supply Strategy
Concepts. Prepared
for Colorado Water Conservation Board. June 4. http://cwcb.state.co.us/water-management/water-supplyplanning/Documents/SWSI2010/Appendix%20N_Reconnaissance%20Level%20Cost%20Estimates%20for%20Stra
tegy%20Concepts.pdf
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reuse facility in St. George was attached to existing infrastructure and cost only $4.2 million.55
With the increase in population, it is possible that a new waste water treatment plant would need
to be built anyway, and a reuse facility could similarly be added on for a very modest cost.
Estimating the cost of distribution infrastructure is difficult, but since $151 million is a high-end
estimate, it may adequately account for those costs. Appendix F provides full details regarding
these data.
The estimated annual O&M costs are 1.25% of capital costs, based on the relative O&M costs
reported in Draft Study Report 10. The costs were applied over time, and discounted to 2010
present value. The estimated total cost to build a new reuse facility is below.
Table 6. The Local Waters Alternative estimates the cost to build and maintain a reuse
facility is at most $150 million in 2010 present value. All figures are in millions of dollars.
Discount Rate
Capital & O&M
Costs, 2010$
3%
$151.5
4.14%
$130.1

C. Agricultural Land Conversions
The Local Waters Alternative assumes that 13,600 acre-feet are highly likely to become
available through agricultural land conversions, and as much as 35,200 acre-feet could become
available through either land conversions or through water leasing. The cost to lease water was
not assessed in Draft Study Report 10; only the cost of water in “water markets,” which seems to
be the cost to purchase water rights from rights holders. The water market cost estimate ranged
from $2,500 - $5,000 per acre-foot, and so the average value was applied ($3750/AF).
Importantly, the cost to lease water would likely be substantially lower. Again, these future costs
are discounted back to 2010. This resulted in a total present value cost of $55.5 million under a
3% discount rate, and a cost of $34.4 million under a 4.14% discount rate.
There may be additional costs associated with new infrastructure to transport or distribute water
coming from agriculture. In addition, treatment will be needed in some or all cases to bring
water up to secondary standards. These costs are not estimated because the manner in which that
might occur (e.g. by blending with cleaner water sources, utilizing existing treatment plants, etc.)
is not known.

55

Chandler. M., Ford, B. Water Reuse – a multifaceted resource. Presentation by Bowen Collins and Associates,
and the City of St. George.
https://pncwa.memberclicks.net/assets/2010ConfTechPresentations/Session09/2010%20pncwa-%20session%2092%20-%20reuse%20-%20mike%20chandler.pdf Accessed November 7, 2012.
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D. Lake Powell Pipeline
Draft Study Report 10 examined the cost of the Lake Powell Pipeline under four configurations
and under two discount rates, for a total of eight cost scenarios. The simplest, least expensive
configuration was chosen to ensure a conservative estimate. Moreover, only the portion of the
project that Washington County will be paying for was considered, since this county is the focus
of this alternative. Thus, the portion attributable to Iron County and Kane County was subtracted
based on the State of Utah’s Opinion of Probable Costs, released in 2008.56 While this data is
relatively old, no other source with equally detailed information was found. Under the lowest
cost scenario (which includes O&M costs), the Washington County portion would be
$1,512,800,000 under a 3% discount rate, and $1,261,300,000 under a 4.14% discount rate.
These estimates include all costs identified in Draft Study Report10, such as capital costs and
operations and maintenance, but does not include the cost to finance the project (i.e. interest and
transaction costs) which will further increase the pipeline costs significantly.
E. Comparison of Costs
The estimated cost of the Local Waters Alternative is about one third the cost of the Lake Powell
Pipeline. While there are some uncertainties and many assumptions embedded in this economic
analysis, it clearly demonstrates that the proposed alternative is indeed worthy of consideration
as a viable alternative. Conservative estimates were made throughout this economic analysis,
such as taking the lowest cost of the pipeline and the highest costs of conservation and reuse.
Although the actual costs of the Local Waters Alternative do not include all potential
infrastructure needs, those total costs are still likely to be lower, if not significantly lower, than
the cost of building the pipeline.
Table 7. The cost of the Local Waters Alternative is about 1/3 the cost of the Lake Powell
Pipeline. All costs shown in millions.

Community
Conservation
Costs
Reuse
Agriculture
Alternative
Total
LPP

3% Discount Rate

4.14% Discount Rate

$294.4

$236.1

$151.5
$55.5
+infrastructure costs
$510.4
+infrastructure costs

$130.1
$34.4
+infrastructure costs
$410.3
+infrastructure costs

$1,512.8

$1,261.3

56

Opinion of Probable Costs
http://www.water.utah.gov/lakepowellpipeline/projectupdates/June2008OPCCSummary%20r1.pdf
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V.

CONCLUSION

The Local Waters Alternative provides a pathway for Washington County to meet projected
water needs in a flexible, local and cost effective manner through the year 2060. In using this
approach, water managers will be able to exceed demands through a combination of
conservation, reuse, and agricultural water transfers. Implementing an aggressive yet achievable
water conservation program over the course of 50 years will result in a demand that is 27% lower
than projected by the applicants. And, this could cost roughly two thirds less than the Lake
Powell Pipeline. The Local Waters Alternative demonstrates the lack of need for this pipeline
and the feasibility and cost-effectiveness of alternative supplies. This alternative should be
included in the No Action Alternative in the forthcoming Draft EIS.
In addition, there are many deficiencies in the draft study documents that call into question the
basic facts about Washington County’s supplies and demands. These deficiencies are
documented in detail in the Appendices. Here we summarize our requests for improved data and
studies:

Critique 1: Draft Study Report 19: Water Needs Assessment does not provide reliable data on
water use or water supply, and it contains errors and inconsistencies.
•

•

Measured water use data – potable and secondary water - should be submitted to
FERC, to determine actual, current water usage, such as gpcd, throughout the
County.
Reliable and consistent water supply data for existing resources and future potential
sources should be submitted to FERC.

Critique 2: Draft Study Report 22: Alternatives Development does not examine a reasonable
range of options, or reasonable combinations of options, and it predicated on an opaque costbenefit analysis.
•

The cost of conservation should be analyzed in a manner consistent with other
alternative supply options.

Critique 3: Draft Study Report 6: Land Use Plans and Conflicts is not aligned with the presumed
acres of agricultural lands that will be converted.
•

The area and types of land needed for future development should be in line with
assumed acres of agricultural conversions.

Critique 4: Draft Study Report 10: Socioeconomics and Water Resource Economics does not
provide any detail about the cost of conservation except to say that it may be a little as 1/5 of the
cost of the Lake Powell Pipeline.
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•

Alternatives to the Lake Powell Pipeline should examine a broader range of
combinations of supply option, such as what is provided in this Alternative.

With a complete set of reliable and measured water data from Washington County, a fair
assessment of the Purpose and Need for this project can be made. We formally request that the
project applicants be required to provide better data and analyses in support of their application
with FERC, and that the Local Waters Alternative be incorporated into FERC’s No Action
Alternative.
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APPENDICES
The following appendices provide additional details regarding the data and information
presented in this Alternative.

Appendix A: Water Supply Data Inconsistencies
Appendix B: Water Supply Estimation Critique
Appendix C: GPCD Analysis
Appendix D: Agricultural Land Conversion Calculations
Appendix E: Temporary Agricultural Water Transfers
Appendix F: Economic Analysis
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APPENDIX A: Water Supply Data Inconsistencies
The data provided in Draft Study Report 19 Water Needs Assessment regarding current supplies
in Washington County, UT is highly inconsistent. While it appears there may be ways to
understand and correct the data presented, it is unreasonable to present such inconsistent data on
current water supplies when claiming a need for additional water supplies. The reported water
data from Washington County is inadequate.
The table below documents the variety of figures reported. In some cases, it seems that the terms
“WCWCD” (Washington County Water Conservancy District) and “Washington County” were
confused and used interchangeably, and these have been corrected.
Table A1. The water supply data reported in Draft Study Report 19 is highly inconsistent,
as shown here.
Reference
#

Culinary

Secondary

Implied Total
Supplies

33,550
6,560
40,110
1
Current
(Table ES-10)
(Table ES-10, Table 4-2*)
WCWCD Water f----------1----------------------------------------------------------- ---------------------45,450
(assumed same
Supplies
2
52,010
as above)
(Table 4-2**)
74,560
7,450
(Table ES-10†, Table 41
82,010
(Table ES-10)
Current
†
)
2
Washington
f----------1----------------------------------------------------------- ---------------------62,650
(assumed same
County Water
2
70,100
(Table 4-2)
as above)
Supplies
t----------1----------------------------------------------------------- ---------------------75,990
3
--(Table 6-2)
~------------~------~----------------------------------------------------------- ---------------------†This value can be found in text associated with the tables cites, either directly above or below the actual table.
*

The value reported in Table 4-2 is actually 10 AFY higher, but this is assumed to be another error.
This value was obtained by adding the two reported potable supplies in Table 4-2: 3,750 and 41,700 AFY.

**

Table 4-2 in Draft Study Report 19 provides the most comprehensive list of water supplies for
Washington County, which is nearly an exact replication of Table 14 from the DWRe Kanab
Creek Virgin River M&I 2005 report, though this is not explicitly stated in Draft Study Report
19. However, Draft Study Report 19 tallies the total surface water supplies as being 33,540,
almost 12,000 AFY less than the correct summation. Secondly, the introductory paragraph states
that total, reliable potable supplies in Washington County are 74,560, yet in the Table 4-2 states
the total is 62,650. The larger number reflects the larger WCWCD estimate, and is reported
throughout Draft Study Report 19 (pgs ES-15, 4-11). In one original source, the WCWCD Water
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Management and Conservation Plan, updated in 2010, reports that available resources for the
County are “approximately 83,910 AF per year.”57
After detailed review of Draft Study Report 19 and the documents cited, it seemed that the
primary discrepancy in Draft Study Report 19 arose from WCWCD’s reported potable supplies.
Draft Study Report 19 reports 33,550 AFY, yet the original studies from which these were data
were derived58 cite a potable water supply that is 10,000-12,000 AFY higher. Draft Study Report
19 states that 5,000 AFY from Sand Hollow Wells are now being reserved for critical drought
periods, however no citation is provided and this is not mentioned even in WCWCD’s 2010
Water Management and Conservation Plan. The remaining missing AFY are unaccounted for,
but seem to reside somewhere in the Quail Creek and Sand Hollow Reservoirs system.
In addition, there is a discrepancy between supply data presented Draft Study 19 and 22. Draft
Study 19 states that Ash Creek will provide 3,000 acre-feet per year, whereas Draft Study 22
states it will provide 5,000 acre-feet per year.59 This discrepancy should be reconciled.

57

Washington County Water Conservation District. 2010. Water Management and Conservation Plan. Pg. 6.
Washington County Water Conservation District. 2010 Water Management and Conservation Plan; WCWCD
Capital Financing Program Amended 2006; DWRe 2009 Municipal and Industrial Water Supply and Uses in the
Kanab Creek/Virgin River Basin (data from 2005); DWRe 2009 State of Utah Municipal and Industrial Water
Supply and Use Studies (data from 2005).
59
Utah Board of Water Resource. March 2011. Draft Study Report 22 Alternatives Development. Pg 2-1
58
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APPENDIX B: Water Supply Estimation Critique
The Utah Division of Water Resources (DWRe) developed an estimation methodology for
reliable supply of surface and groundwater resources. The reliable yield of water is based on the
lesser value of three criteria: hydrologic capacity of the water source, the physical capacity of
the water system, or the amount allowed by the collective water rights.60 This same
methodology of water supply accounting was used in Draft Study Report 19. However, this
methodology may significantly underestimate current and future supplies because in many cases
the current physical capacity of the water system infrastructure is the limiting factor.
Infrastructure can change, however, and should not necessarily be a proxy for reliable yield of
water. This and other questionable estimation methods used in Draft Study Report 19 are
described below.
Surface Supplies
All current surface supply volumes in Draft Study Report 19 were provided under a 90%
reliability estimate. The method by which this 90% was determined in not explained (i.e. it
could be 90% of historic average flows, or yield available 90% of the time, etc.). Moreover,
given the DWRe’s supply estimation methodology outline above, it is not clear which of the
three criteria were used in determining the reliable supply. Draft Study Report 19 does not
provide this information, nor is it explained whether the 90% was taken after the DWRe’s
reliable supply methodology was already applied. While the actual methodology used to
estimate surface supplies may be valid, Draft Study Report 19 does not provide enough clear
information to allow others to make that assessment.
Groundwater
According to Draft Study Report 19, the basin is already over appropriated and no additional
groundwater withdrawals are planned for future supplies. Therefore, groundwater is only listed
under current supplies. However, the groundwater data provided has some questionable
assumptions regarding estimates of availability. Draft Study Report 19 states that the current,
reliable supply from groundwater wells is calculated by taking one-half of the maximum
capacity, and the wells or pumps are the limiting factor.61 This therefore does not take into
account the physical capacity of the aquifer to yield water, nor does it take into account the
current rights held by the water provider. Thus, 50% of maximum yield “today” may
significantly understate the potential future safe yield. Safe yield can be defined as an amount
that can be withdrawn from an aquifer without negative effects such as decreased river flows,
lowering of the water table, exceeding recharge rates, etc. Washington County Water
Conservancy District’s current ground water supplies are reported to be 6,75062 and yet recharge

60

DWRe. 2009. Municipal and Industrial Supply in the Kanab Creek/Virgin River Basin. (Data from 2005)
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Table 4-2.
62
Ibid. Table ES-10
61
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rates in the Virgin River Basin are said to be 155,000 AFY, according to the WCWCD. 63 While
it is clear the WCWCD does not hold rights to most of the water in Washington County, it still
seems likely that future potential yield from groundwater could be higher than what is presented
in Draft Study Report 19. More information about groundwater supplies needs to be provided to
ensure accurate estimates of current and future yields.
Water Rights
There are questions regarding the analysis of water rights holders in Washington County. The
estimated total supplies for Washington County do not appear to include water rights owned by
private land owners, yet these populations are presumably accounted for in future population
projections. If this is the case, then total current/future water supplies would be under estimated.
In addition, these water rights could theoretically be transferred to water utilities in the future,
thereby increasing future potable supply. However, Draft Study Report 19 makes no mention of
why private rights might never be converted to public utility water rights by 2060.64 This issue
bears further explanation, and should be included in a complete inventory of water supplies in
the County.
Toquerville
The city of Toquerville is a reported to have current secondary supplies of only 160 AFY, 1/3 of
system capacity. However, they have rights up to 2,000 AFY, but their future potential supply is
only counted as 480 AFY. It may prove impossible for Toquerville to physically obtain 2,000
AFY, but there is no justification provided for using the lower estimate when their legal rights
are higher. The low estimation seems to have been linked to limitations in their current
infrastructure, which is not a sound estimation of future potential water supplies. Moreover, this
methodology (i.e. limiting future potential by system capacity, as opposed to water rights or
hydrologic capacity) may have been applied to numerous cities, thereby substantially
underestimating future potential supplies.
Future Reuse
There is a wide variety of estimates for reuse provided in Draft Study Report 19. One estimate is
significantly lower, while three other estimates are higher. The lower estimate is 7,320 AFY
instead of 27,620 AFY (Table ES-15 in Draft Study Report 19), and the explanation is that the
potential volume of reuse water is limited by demand. This is an unsatisfactory explanation,
since the county has five decades to encourage the utilization of reuse water, and this number
seems to be based on current demand. Or this may simply be a typo of significant proportions.
The next estimate is located in the footnotes of this same table (Tables ES-15), in which the
stated potential is 33,910 AFY. And in Table ES-11 there are statements which say that the
63

Washington County Water Conservation District. 2010. Water Management and Conservation Plan. pg 31
Utah Division of Water Resources. 2011, Letter of Response to Comments on the Draft Study Reports and Initial
Study Report Meeting. pg 237.
64

39

Appendix A

9575

maximum potential for the reuse facility would be the treatment of all the effluent from the
surrounding St. George communities, which could require a 40 mgd (million gallons per day)
reuse facility. A 40 mgd facility would deliver, at a maximum, 44,800 AFY. 65 The variety of
estimates for reuse is confusing, and needs to be clarified.

65
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Section 4.1.4.3, and Table ES-11
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APPENDIX C: GPCD Analysis
Analysis of Temporary Population’s Effect on Washington County’s GPCD
Water use in Utah is classified as culinary or secondary, indoor or outdoor, and residential,
commercial, industrial, or institutional. Data provided in DWRe’s Kanab Creek/Virgin River
Basin reports66 provides details about the water used in each of these categories. This is the most
well defined source of water use data for Washington County available (despite being almost a
decade old), and is relied upon here to help develop the analysis of per capita water use rates in
Washington County that exclude the temporary population.
Washington County has a 27% temporary population67 that is not accounted for in the typical per
capita water use rate calculation, measure in gallons per capita per day (gpcd). When adjusting
for this temporary population, by assuming indoor use for 5 months and outdoor use for 12
months, the total system-wide potable use is 208 gpcd and the total residential use is 141 gpcd
(see Table C3). Comparing these adjusted numbers with those presented in Figure 4and Figure
5, Washington County’s water use rate is still at the high end of the spectrum despite the fact that
none of the other cities have included this adjustment, and the data from the other cities is
primarily from 2006 and 2008, whereas Washington County data is from 2010. That is to say,
these other cities have far surpassed Washington County’s achievements in conservation long
ago.
Tables C1 shows the original data provided by DWRe in 2005. Table C2 uses the ratios from C1
and applies it to the 2010 gpcd. Table C3 adjusts for the temporary population in 2010 to derive
residential and system-wide water use rates.
Table C1. The original 2005 data from DWRe is replicated here, which is the basis for
subsequent temporary-population adjusted calculations.
2005 DWRe Data - GPCD
Res Indoor
Res outdoor
Commercial
Institutional
Industry/stock water
Subtotals

Culinary
71.9
97.4
61.4
15.5
3.7
249.9

Secondary
0
15.8
9.5
26
1
52.3

66

Total
71.9
113.2
70.9
41.5
4.7
302.2

Utah Department of Natural Resources, Division of Water Resources (DWRe). 2009. Municipal and Industrial
Water Supply and Uses in the Kanab Creek/Virgin River Basin (Data Collected for Calendar Year 2005).
67
MWH 2008.
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Table C2. This shows how the reported 2010 per capita rate of water use, 291.6 gallons per
capita per day (gpcd), is allocated in proportion to the original 2005 data in Table C1.
2010 GPCD
Res Indoor
Res outdoor
Commercial
Institutional
Industry/stock water
Subtotals

Culinary
69.4
94.0
59.2
15.0
3.6
241.1

Secondary
0.0
15.2
9.2
25.1
1.0
50.5

Total
69.4
109.2
68.4
40.0
4.5
291.6

Table C3. This shows that the rate of water use changes to 254.3 gpcd when temporary
residents are excluded from the calculation.
2010 GPCD POPULATION ADJUSTED - 27% residents removed
for 5 months of indoor use and 12 months of outdoor use
Culinary
Secondary
Total
Res Indoor
61.6
0.0
61.6
Res outdoor
68.6
11.1
79.7
Commercial
59.2
9.2
68.4
Institutional
15.0
25.1
40.0
Industry/stock water
3.6
1.0
4.5
Subtotals
208.0
46.3
254.3

Analysis of Climatic Effects on GPCD
Washington County also justifies their higher water use due to the aridity of the region and the
long, hot summers. However, many of the cities listed in Figure 4and Figure 5 have similarly
arid climates. Washington County does not have the highest average temperature, or the lowest
rainfall, or the highest evapotranspiration rate when compared with Albuquerque, Tucson, or the
Las Vegas. But, it does have the highest residential water use, highest outdoor water use, and
highest system-wide water use (Table C4.). Washington County’s outdoor water use is almost
triple that of Albuquerque’s and total water use is almost double that of Tucson’s.
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Table C4. Washington County’s outdoor use is the highest even though it does not have the
most extreme climate compared with other Southwest Communities.68
Entity
Total Res. Outdoor
SystemAvg.
Avg.
Annual
Use (gpcd) Use (gpcd) wide Use
Annual
Annual
ET (in)
(gpcd)
Temp
Precip.
(F)
(in)
Albuquerque
Las Vegas
Tucson
Washington
County

110
174
114
179

42
105
57
109

173
276
156
241

56.0
68.0
68.4
61.8

8.9
4.5
12.0
8.0

38.1
74.8
58.0
55.0

Comparing water use in other Southwest communities to Washington County can provide
valuable insight into the potential for water conservation. Tucson, Albuquerque, and Las Vegas
have similar average temperatures and rainfall as southwestern Utah, yet there is a significant
difference between the rates of water use.
The Alternative does not use the population-adjusted gpcd because 1) Draft Study Report 19
does not, and 2) no other communities do, including Las Vegas which has an extremely high
tourist population, and a similar climate. Lastly, the percent of the population that relies on selfsupplied water (i.e. personal wells or self-supplied industrial water) is included in population
projections and future demand scenarios, even though they are not reliant on any community
system water. Presently this population is quite small (0.3%), but it also is not adjusted for in the
future population or demand analysis.

68

Western Resource Advocates. 2006. Water in the Urban Southwest: An Updated Analysis of Water Use in
Albuquerque, Las Vegas Valley, and Tucson.
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APPENDIX D: Agricultural Land Conversion Calculations

Duty of Water
In Draft Study Report 19 the “duty of water” is defined to be the amount of water (in acre-feet)
used per acre of agricultural land. The duty of water in Washington County, as reported in Draft
Study Repot 19, was derived from 1990 data, in which the “duty of water’ ranged from 3 to 6
AF/ac, so a simple average of 4.5 was used throughout the analysis in Draft Study 19 and this
Local Waters Alternative. However, 3 and 6 AF/ac is a very significant range; just a 0.5 AF/ac
difference could result in thousands of acre-feet per year more or less than what is expected from
land conversions. 69 Thus, this aspect of the analysis needs to be studied much more carefully.
Oftentimes a percentage of agricultural water used is not transferrable, due to evapotranspiration,
return flow or legal requirements, or other issues. None of this was mentioned or explicitly
accounted for in Draft Study Report 19, although it may be embedded in the 4.5 AF/ac value.
Thus, the definition of the “duty of water” requires further explanation by project applicants.

Recalculation of Water from Agricultural Land Conversions
The estimated agricultural conversions in Draft Study Report 19 revealed some inconsistencies.
The originally predicted acreage of agricultural conversion was 3,840 between 2005 and 2060.70
Based on the reported “duty of water”71 this implies 17,280 AFY of water from agricultural
conversions. However since this is based on 2005 levels, presumably a small portion of this has
already been converted. The study should have provided estimates starting in 2010, to keep
within the time frame that is being planned for.
In contrast with these figures, the total volume of water reported in future water supplies is only
10,080 AFY from agricultural conversions. It is based on conversion of agricultural land from
one region called Washington Fields. Using the “duty of water”, 10,080 AFY would be
correlated with 2,240 acres, in the Washington Fields area. Reportedly 622 acres in Washington
Fields were already converted between 2005 and 2010 (derived using the same duty of water
ratio), bringing the total up to 2,862 – much lower than the projected 3,840 acres that are
expected to be converted.
No explanation is provided as to why water from all 3,840 acres (from 2005) are not accounted
for in Draft Study Report 19, and it is not possible to discern how much of that land truly has
69

MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg 4-42
70
Ibid.
71
4.5 acre-feet per acre is the reported volume of water available per acre of agricultural land converted. There are
no reductions made as per the methodology employed in Study 19, and thus the methodology is replicated here.
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already been converted between 2005 and 2010. These conclusions are derived from the data
provided in Table 4-4 in Draft Study Report 19, and it assumes a constant rate of conversion
between 2007 (which reported 13,810 acres of extant agricultural land) and 2060 (predicted to
have 10,610 acres remaining). This results in 3,020 acres of agricultural land being converted
between 2010 and 2060. However, Draft Study Report 19 again provides two conflicting
numbers for remaining acreage in 2007: 13,810 acres and 12,740 acres.72 Thus, there are
significant data inaccuracies, which need to be corrected. The conclusion is that the 3,020 acres
of agricultural land will provide water at a ratio of 4.5 acre-feet of water per acre, and this results
in 13,590 acre-feet of water. This is the same methodology employed in Draft Study Report 19.

Land Development Scenarios and Calculations
Draft Study Report 6 analyzed a variety of land use scenarios for Washington County, based on
population projections from 2008. Scenario 3B was elected because (1) Scenario 3 (A and B)
was the only scenario which quantified the acreages of land that would be suitable to both urban
and agricultural interests, and (2) Scenario 3B does not allow for growth on soil and rock hazard
area, which is in keeping with modern land use planning methods.73
The scenarios are summarized here:
Scenario 1
Scenario 2A
Scenario 2B
Scenario 3A
Scenario 3B
Scenario 4A
Scenario 4B

Sprawl model, allows growth on soil and rock hazard areas
Smart growth, allows growth on soil and rock hazard areas
Smart growth, allows no growth on soil and rock hazard areas
Smart growth, allows growth on soil and rock hazard areas, identifies
areas of conflict
Smart growth, allows no growth on soil and rock hazard areas, identifies
areas of conflict
Smart growth, allows growth on soil and rock hazard areas, identifies
areas of land use preference
Smart growth, allows no growth on soil and rock hazard areas, identifies
areas of land use preference

Population and density data for scenario 3B was derived Table 4-11 in Draft Study Report 6.
Since this Draft Study Report was developed under much higher population projections, the
data– such as the appropriate population density and acres of land needed - was scaled in
proportion to the new population projections. The calculations resulted in an average density of
2.53 housing units per acre, with 2.55 persons per household across the county, including
existing and future development. This results in 6.47 people per acre, and based on GOPB
population projection this implies a total developed area (new and existing) of roughly 89,900
72
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg 4-42
73
Utah Board of Water Resources. 2011. Draft Study Report 6: Land Use Plans and Conflicts. Pg 3-20
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acres. Existing development is about 32,400 acres74, so this means 57,500 acres are needed to be
developed. According to Scenario 3B, 45,500 acres can be developed without conflict, which
leaves about 12,000 acres coming from areas that are also suitable for agriculture or
conservation.

74

Utah Board of Water Resources. 2011. Draft Study Report 6: Land Use Plans and Conflicts. Figure 3-6
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APPENDIX E: Temporary Agricultural Water Transfers
Farmers and water providers that do not want to permanently transfer agricultural water to
municipal users have several alternative options, including rotational fallowing agreements,
water leases, water banks tied to agricultural efficiency and alternate cropping practices.
In rotational fallowing agreements, an individual or group of farmers agree to fallow a portion of
their land and then sell the unused portion of their water supply to municipalities. This process
repeats year after year, with different land fallowed in each year. These types of agreements have
worked well in California and are being investigated in several states and provide various
benefits:
•
•

•

Irrigators who are susceptible to fluctuating crop prices receive some financial stability;
Irrigators rest cropland, benefitting soils and improving crop yields, while allowing for
irrigation infrastructure improvements and critical maintenance operations that improve
system efficiency; and
Municipalities receive a steady supply of water, while establishing long-term economic
ties that can support rural communities and the region.

Pursuing rotational fallowing agreements has the potential to ease some of the resistance from
the agricultural community that can result under “buy and dry” (permanent) transfers. However,
rotational agreements provide a more limited new water supply. For example, a three-year
fallowing rotation involving all Washington County agricultural land would yield only one third
of the water used in remaining agricultural land. In reality, not all farmers would likely
participate, further shrinking the available water volumes.
Leasing water is one option for cooperation between agricultural water users and municipalities.
Water can be leased out for long periods of time, for example a decade or more, or for shorter
periods of time, such as one year when dry/drought conditions prevail. Dry year leases can be
structured in various ways. For example, a farmer may agree to lease water to a city during a
drought in exchange for regular annual payments from the city, even in normal water years. In a
time of drought, the farmer fallows irrigated land and transfers the conserved water to the city, in
exchange for a forbearance payment. These types of agreements provide certainty to cities during
drought, but they do not provide new water supplies that meet long-term growing demands.
Agricultural water efficiency improvements could provide additional water supplies. Alternate
cropping practices can free up water by switching a high water-using crop to a low-water using
crop. Municipalities would pay for the efficiency improvements in agriculture, and then use the
quantity of water saved for their own purposes.
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There are also some challenges associated with agricultural water transfers. For example, some
agricultural water supplies in Washington County have high levels of total dissolved solids
(TDS). TDS levels greater than 500 mg/L may be unsuitable for culinary water treatment and
levels greater than 1000 mg/L may be unsuitable for secondary uses. In addition, to maximize
agricultural transfers, infrastructure needs will also have to be addressed. Exchanging water
upstream on the Virgin River to be captured and recharged in an expanded Sand Hollow Aquifer
Storage and Recovery (ASR) project may be an alternative to constructing additional pipelines,
under an expanded agricultural-urban transfer program. Lastly, there are legal challenges to
forging these agreements that can be a significant barrier. The State of Utah may be able to play
an important role in facilitating these agreements.
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APPENDIX F: Economic Analysis
Conservation
The Washington County Water Conservancy District published the Washington County Water
Management and Conservation Plan, updated in 2010. This document quantifies current and
future water supplies and demands. In Appendix A of this study, they included portions of a
document developed by a consultant, Maddaus Water Management, who evaluated conservation
program options and costs. A primary objective of this analysis was to examine how the County
can achieve the State mandate to reduce per capita water use by 25% by 2050.
The consultants developed 3 conservation program scenarios, which had either 14, 25 or 37
conservation measures included. Each program was modeled to run for 30 years, and the
associated water savings and costs were estimated based on penetration rates of the programs.
An estimate of the cost to the utility and the “community costs” – which reflects costs to
customers as well as the utility – were included.
The capital costs to the utility were reported in present value (2007) dollars. The utility’s cost
per acre-foot (which ranges from $92 - $122) represents the capital costs divided by the total
volume of water saved cumulatively over a 30 year period. The 30 year Community Cost is
similarly calculated. These results from the Maddaus study are reproduced in the table below.
These are the primary figures from which the cost of conservation was derived for this
Alternative.
Table G1. This table shows the costs of the three conservation programs modeled by
Maddaus, in 2007$.
# Conservation
Measures

Program A
Program B
Program C

14
25
37

30 Year Present
Value of Water
Utility Costs
$17,968,000
$29,238,000
$41,153,000

30 Year Utility
Cost of Water
Saved ($/AF)
$ 92
$ 98
$ 122

30 Year
Community Cost
of Water Saved
($/AF)
$ 261
$ 328
$ 446

The total, cumulative water saved under Program C (337,320 AF) was calculated based on the 30
Year Present Value of Water Utility Costs and cost per acre foot. This was divided by 30 years
to obtain the average water saved in a year (11,244 AF). The present value utility costs was then
divided by that average (11,244 AF). This results in an estimated capital cost per an acre-foot
saved. This was converted into a 2010 present value, based on the US Bureau of Economic
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Analysis data75, and obtained $3,824/AF. The same calculation method was used to estimate
community costs (based on the same cumulative water savings) and obtained the result of
$13,980/AF.
The reason for obtaining the capital cost per acre-foot saved is so that this cost could be applied
to each acre-foot that would be saved over time (out to 2060) in the Local Waters Alternative for
Washington County. Those future costs were then discounted back to 2010, so that it would be
comparable to the cost analysis developed for the Lake Powell Pipeline. This estimate reflects
the most expensive scenario modeled by Maddaus, even though some conservation measures like the recommended rate structure changes - are cheaper

Reuse
The capital costs of various water reuse facilities are presented here, which was useful to provide
context for the estimated reuse facility cost. The St. George Regional Water Reclamation
Facility cost $4.2 million to construct in 2006. This facility was an addition to an existing
wastewater treatment facility, therefore the costs are quite low compared with some other reuse
facilities that have been built recently in the West. The costs for new reuse facilities vary
widely, due to a variety of factors such as volume of water treated and likely water treatment
technology.
Table G2. This table shows the range of capital costs for building a reuse or reverse
osmosis treatment plant.

Source
St. George
Regional Water
Reclamation
Facility
North Las Vegas
Reuse facility
Las Vegas

Facility
capacity in
Capital Cost, year
million gallons
per day (mgd)
$4,200,000 in
2006

7 mgd

$240,000,000

25 mgd

$37,000,000

10 mgd

75

Capital
cost/unit water

Citation

City of St.
George and
$600,000/mgd
Bowen Collins
and Associates76
Las Vegas
$9,600,000/mgd
Review Journal77
$3,700,000/mgd
City of Las

United States Department of Commerce, Bureau of Economic Analysis. Table 1.1.9. Implicit Price Deflators for
Gross Domestic Product. www.bea.gov accessed on November 5, 2012
76
Chandler. M., Ford, B. Water Reuse – a multifaceted resource. Presentation by Bowen Collins and Associates,
and the City of St. George.
https://pncwa.memberclicks.net/assets/2010ConfTechPresentations/Session09/2010%20pncwa-%20session%2092%20-%20reuse%20-%20mike%20chandler.pdf Accessed November 7, 2012.
77
Curtis, L. North Las Vegas Flow has no place to go. Las Vegas Review Journal. March 22, 2010.
http://www.lvrj.com/news/north-las-vegas-flow-has-no-place-to-go-88803272.html Accessed November 7, 2012.
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Durango Hills
Water Resource
Center
Reverse Osmosis –
Low Estimate
Reverse Osmosis –
High Estimate

Vegas78

$176, 900,000 in
2010$
$341,200,000 in
2010$

36 mgd

$4,900,000/mgd

36 mgd

$9,500,000/mgd

Colorado Water
Conservation
Board

$7,000/AF

Colorado Water
Conservation
Board

$13,500/AF

78

Draft Study
Report 10
Draft Study
Report 10
CWCB.
Reconnaissance
Level Cost
Estimates.79
CWCB.
Reconnaissance
Level Cost
Estimates.80

City of Las Vegas Department of Public Works. Durango Hill Water Resource Center – A water recycling
facility and distribution system. http://www.lasvegasnevada.gov/files/NWwaterresourcecenter.pdf Accessed
November 7, 2012.
79
CDM. 2010. Appendix N - Reconnaissance Level Cost Estimates for Agricultural and New Supply Strategy
Concepts. Prepared for Colorado Water Conservation Board. June 4.
http://cwcb.state.co.us/water-management/water-supplyplanning/Documents/SWSI2010/Appendix%20N_Reconnaissance%20Level%20Cost%20Estimates%20for%20Stra
tegy%20Concepts.pdf
80
CDM. 2010. Appendix N - Reconnaissance Level Cost Estimates for Agricultural and New Supply Strategy
Concepts. Prepared for Colorado Water Conservation Board. June 4.
http://cwcb.state.co.us/water-management/water-supplyplanning/Documents/SWSI2010/Appendix%20N_Reconnaissance%20Level%20Cost%20Estimates%20for%20Stra
tegy%20Concepts.pdf
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ADVOCATES

PROTECTING THE WEST'S LAND, AIR, AND WATER

January 17, 2019
Matt Wilson, Project Manager
US Army Corps of Engineers, Sacramento District
Bountiful Regulatory Office
533 West 2600 South, Suite 150
Bountiful, Utah 84010-7744
Email: Matthew.S.Wilson@usace.army.mil

transmitted electronically only

Ms. Jodi Gardberg
Utah Division of Water Quality
P.O. Box 144870
Salt Lake City, Utah 84114-4870
Email jgardberg@utah.gov

transmitted electronically only

Re: Public Notice SPK-2008-00354; Lake Powell Pipeline Project
Dear Mr. Wilson and Ms. Gardberg,
Western Resource Advocates thanks you for the opportunity to submit comments
on Public Notice SPK-2008-00354, the Lake Powell Pipeline Project. The proposed project
would impact approximately 10.54 acres or 51,636 linear feet of waters of the United
States, including wetlands, in or adjacent to Lake Powell and the Virgin River. 1
INTRODUCTION
Western Resource Advocates is a nonprofit conservation organization dedicated to
protecting the Interior West's land, air, and water. We promote river restoration and water
conservation, advocate for a clean and sustainable energy future, and protect public lands
for present and future generations. Western Resource Advocates engages with utilities,
state and federal government agencies, and irrigators to find solutions to meet growing
urban water demands while protecting stream flows for fish, wildlife, and recreation.
Western Resource Advocates is a long-time member of the Upper Colorado River
Endangered Fish Recovery Program—a large, multi-stakeholder effort to recover four
endangered fish species in the Upper Colorado River Basin. Western Resource Advocates’
1

See, SPK-2008-00354 Public Notice, available at:
https://www.spk.usace.army.mil/Media/Regulatory-Public-Notices/Article/1716369/spk2008-00354-lake-powell-pipeline-project/ accessed on January 4, 2019.
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members and employees are located throughout the arid and semi-arid states of the Interior
West.
WRA represents a diverse group of stakeholders in both Utah and Arizona. WRA
and its members have a special interest in protecting, restoring, and enjoying the Colorado
River and its tributaries. WRA’s team of scientists, lawyers, and economists craft and
implement innovative solutions to the most complex natural resource challenges in the
region. WRA’s work in Utah and Arizona includes finding solutions to those states water
needs that do not include large-scale development projects such as the Lake Powell
Pipeline. WRA has experience in helping western communities meet their water needs, as
well as extensive knowledge of the water delivery systems in the Colorado River Basin.
In 2013, WRA produced a report offering alternatives to Lake Powell Pipeline that
would meet southern Utah communities’ foreseeable water needs without requiring
construction of the Pipeline. 2 WRA continues to seek alternatives to potentially
unnecessary and environmentally damaging water development projects in the West,
including the Lake Powell Pipeline. WRA’s expertise in helping communities meet their
municipal water needs through water conservation, reuse, and water sharing with
agriculture, as well as our prior application of this knowledge and advocacy to the proposed
Lake Powell Pipeline, gives WRA a vested interest and valuable expertise in water use in
southern Utah and Arizona.
PROJECT BACKGROUND
The Utah Board of Water Resources (“UBWR”) submitted an application for a
license under the Federal Power Act for the Lake Powell Pipeline Project (“Pipeline”),
Federal Energy Regulatory Commission Project No. 12966, on April 30, 2016. The
proposed Pipeline would be located in Washington and Kane Counties, Utah, and in
Coconino and Mohave Counties, Arizona. Although the Pipeline, if approved, would be
licensed to and constructed and operated by UBWR, the water delivered by the Pipeline
would be used by the Washington County Water Conservancy District (“WCWCD”) and
the Kane County Water Conservancy District (“KCWCD”) (collectively, the “Water
Districts”) for municipal and industrial water supply. Under the State of Utah’s Lake
Powell Pipeline Development Act, the State of Utah is the direct sponsor of the Pipeline.
However, the Water Districts are the ultimate beneficiaries of the Pipeline and would be
required to reimburse the State for the costs of developing the Pipeline.
2

Exhibit 1, attached hereto: Amelia Nuding, Western Resource Advocates, Local Waters
Alternative to the Lake Powell Pipeline (Mar. 13, 2013), also available at the Federal
Energy Regulatory Commission eLibrary 20130314-5010.
2
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The 140-mile proposed Pipeline would deliver water from Lake Powell, a federal
reservoir in Arizona operated by the Bureau of Reclamation, to Sand Hollow Reservoir,
near St. George, Utah for eventual distribution to the Water Districts’ municipal and
industrial water customers. To help cover the costs of conveying this water, the Pipeline
proposes to include a series of hydroelectric turbines placed along the 89-mile downhill
side of the Pipeline. 3 To this end, the Pipeline also proposes to include a pumped storage
development in Washington County, Utah. Much of the proposed Pipeline would be
located on public lands managed by the Bureau of Land Management. 4 UBWR plans to
sell electricity generated by the Pipeline to regional transmission operators as an incidental
purpose of the Pipeline. 5
PROCEDURAL HISTORY BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION
On December 11, 2017 the Federal Energy Regulatory Commission issued its
Notice of Application Accepted for Filing, Soliciting Motion to Intervene and Protests,
Ready for Environmental Analysis, and Soliciting Comments, Recommendations, Terms
and Conditions, and Prescriptions (“NREA”). 6 On December 27, 2017, UBWR petitioned
the Commission urging the Commission to declare that the water delivery pipelines are
part of the hydropower project and subject the Commission’s jurisdiction under the Federal
Power Act. 7 It concurrently moved for “the Commission to suspend the licensing
proceeding immediately, and act expeditiously[.]” 8 On January 9, 2018 WRA filed an
Answer opposing UBWR’s motion for expedited action, and supporting UBWR’s motion
for suspension of the procedural schedule. 9
On January 10, 2018 the Commission issued its Notice of Petition for Declaratory
Order, and therein provided all interested parties to make comments and motions or
3

Application for Original License, Integrated Licensing Proposal (Public Filing) The Lake
Powell Pipeline Project, FERC Project No. P-12966 at A-1 to -2 (April 30, 2016), FERC
eLibrary 20160502-5386.
4
Id., Draft Plan of Development – Pipeline and Hydro Facilities at 1-4 (describing
proposed facilities that would be on land administered by the Bureau of Land
Management).
5
See Application at ES-7.
6
FERC eLibrary 20171211-3022.
7
UBWR, “Petition for Declaratory Order on Jurisdiction, Motion for Expedited Action,
and Motion for Suspension of Procedural Schedule,” eLibrary no. 20171227-5166 (Dec.
27, 2017), p. 1 (Petition).
8
Id. at 2.
9
FERC eLibrary 20180109-5125.
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petitions to intervene on or before February 12, 2018. On January 11, 2018 the
Commission issued its Notice Suspending Procedural Schedule on the license application
until after the Commission issues its decision on UWBR’s Petition for Declaratory Order.
On September 20, 2018 the Commission issued an Order Denying Petition on
Declaratory Order for Jurisdiction. 10 In that Order, the Commission held that it would
license only the hydroelectric generation facilities (“i.e., the generating facilities, primary
transmission lines, and any necessary appurtenant structures, such as dams” 11)
contemplated as part of the proposed Lake Powell Pipeline project, but not the water
conveyance system. The Commission also held that it “will not act as the ultimate decision
maker for approving any portion of the overall project beyond the discrete hydropower
facilities. In addition, the Commission will not be responsible for determining which
alternative route for the water delivery pipeline should be chosen.” 12
ARGUMENT
I.

THE CLEAN WATER ACT PREVENTS ANY 404 PERMIT FROM BEING
ISSUED FOR THE PROPOSED LAKE POWELL PIPELINE

The Clean Water Act imposes a substantive limit to the Corps’ discretion here, even
as a cooperating agency, such that it may only select the least environmentally damaging
practicable alternative to the proposed project. Under Guidelines implementing Section
404(b)(1) of the Clean Water Act:
the Corps may not issue a [dredge or fill] permit if there is a practicable
alternative to the proposed discharge which would have less adverse impact
on the aquatic ecosystem, unless the alternative has other significant adverse
environmental consequences. A practicable alternative is one that is available
and capable of being done after taking into consideration cost, existing
technology, and logistics in light of overall project purposes. 13
The purpose for severely constraining the Corps’ discretion when considering dredge and
fill applications is straightforward:

10
Federal Energy Regulatory commission “Order Denying Petition for Declaratory Order
on Jurisdiction”, FERC eLibrary No. 20180920-3043 (September 20, 2018).
11
Id. at ¶ 68.
12
Id. at ¶ 70.
13

Greater Yellowstone Coal. v. Flowers, 359 F.3d 1257, 1269 (10th Cir. 2004) (internal quotations
omitted; quoting 40 C.F.R. § 230.10(a)).
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dredged or fill material should not be discharged into the aquatic ecosystem,
unless it can be demonstrated that such a discharge will not have an
unacceptable adverse impact either individually or in combination with
known and/or probable impacts of other activities affecting the ecosystems
of concern. . . . From a national perspective, the degradation or destruction
of special aquatic sites, such as filling operations in wetlands, is considered
to be among the most severe environmental impacts covered by these
Guidelines. The guiding principle should be that degradation or destruction
of special sites may represent an irreversible loss of valuable aquatic
resources. 14
The Corps’ burden under the Clean Water Act is especially steep where, as here, the
preferred alternative does not appear to be “water dependent.” 15 In cases like the proposed
Lake Powell Pipeline:
[T]he presumption is that there are practicable alternatives that do not involve
special aquatic sites and that these alternatives do have less adverse impact
on the aquatic ecosystem. These presumptions hold unless clearly
demonstrated otherwise. [The Tenth Circuit has] thus held that in such a case,
the Corps may not issue a § 404 permit unless the applicant, with independent
verification by the Corps, provides detailed, clear and convincing
information proving that an alternative with less adverse impact is
impracticable. 16
If the information in the record is insufficient to determine the existence of practicable
alternatives, the dredge and fill permit must be denied. 17 As will be further explained in the
next section of these comments, WRA has already offered a practicable suite of alternatives
that would prevent the U.S. Army Corps of Engineers from issuing a § 404 permit for the
proposed Lake Powell Pipeline.

14

40 C.F.R. § 230.1 (c), (d).
Id. at 230.10(a)(3).
16
Greater Yellowstone Coal., 359 F.3d at 1269 (emphasis in original; internal quotations
omitted; quoting 40 C.F.R. § 230.10(a)(3) and Utahns for Better Transp., 305 F.3d at 118687).
17
Greater Yellowstone Coal., 359 P.3d at 1269.
15
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II.

THE U.S. ARMY CORPS OF ENGINEERS SHOULD NOT ISSUE ANY
PERMIT FOR THE PROPOSED LAKE POWELL PIPELINE BECAUSE THE
PROJECT DOES NOT MEET THE CORPS’ PUBLIC INTEREST REVIEW
PERMITTING CRITERIA UNDER 33 C.F.R. § 320.4.

The U.S. Army Corps of Engineers is required to evaluate each and every permit
application under a variety of factors. 18 Those factors include an extensive public interest
review. 19 That public interest review includes consideration of the “extent of the public and
private need for the proposed structure or work” and “[w]here there are unresolved
conflicts as to resource use, the practicability of using reasonable alternative locations and
methods to accomplish the objective of the proposed structure or work”. 20 The proposed
Lake Powell Pipeline fails the public need for the structure, as WRA’s Local Waters
Alternative establishes there are less costly and less burdensome ways to supply these
communities with sufficient water. The Local Waters Alternatives also establishes that
there is an outstanding conflict as to the resource use (in this case water from Lake Powell),
whether such is use is necessary and that there exist alternative water supplies that would
avoid damaging the waters of the United States, because building the proposed Lake
Powell Pipeline is not necessary.
UBWR fails to present a reasonable or realistic No Action Alternative or No Lake
Powell Water Alternative for meeting Washington County Water Conservancy District’s
(WCWCD) and the other relevant entities’ future water needs. Specifically, the Board
offers only three limited alternative options:
• Advanced Treatment of Existing Supplies: Treatment of Virgin River water
supplies and wastewater reuse effluent by reverse osmosis (RO).
• Water Conservation: Eliminating residential outdoor irrigation with potable water.
• Development of Local Supplies: Conveying available groundwater from Kane
County to Washington County by pipeline.
The Alternatives listed by UBWR are insufficient as described, and fail to recognize other
viable options. In addition, the Board assumes unnecessarily large future water demands,
which are based on weak conservation programs and poor data collection practices. 21
UBWR’s proposed alternatives are not reasonable or supported by administrative record,
and fail to consider where the proposed project is actually needed by the public pursuant
18

33 C.F.R. § 320.4.
33 C.F.R. § 320.4(a).
20
33 C.F.R. § 320.4(a)(2)(i)-(ii).
21
See infra.
19
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to 33 C.F.R. § 320.4(a)(2)(i).
i.

Western Resource Advocates’ update to the Local Waters
Alternative

Western Resource Advocates presents the following Alternative, which is
reasonable, cost-effective and represents the Least Environmentally Damaging Practicable
Alternative. Specifically we propose the following Alternative Actions that will supplant
the need for the Lake Powell Pipeline:
• Advanced Treatment of Existing Supplies: Treatment of Virgin River water
supplies and wastewater reuse effluent by reverse osmosis (RO).
• Water Conservation: Water rates that encourage efficiency, land use policies to
substantially increase water efficiency in new construction.
• Development of Local Supplies: Conveying available groundwater from Kane
County to Washington County by pipeline. Transferring a more realistic volume of
water from agricultural uses to municipal uses.
• Water Data Management: Universal metering of all culinary and secondary water
deliveries, and improved tracking to inform water management and conservation
efforts.
Western Resource Advocates presents here a realistic No Action Alternative based upon
our Local Waters Alternative to the Lake Powell Pipeline 22 that corrects the flaws of the
Project Applicant’s alternatives proposal. In addition, our Alternative would incur less
environmental harm than the applicant’s proposed LPP action. Our alternative shows how
Washington County can pursue water conservation, water reuse, and conversion of
agricultural water to Municipal and Industrial (M&I) uses to meet future water needs and
avoid construction of a costly and environmentally damaging water supply pipeline.
In 2013 Western Resource Advocates submitted the Local Waters Alternative to
FERC as a reasonable and realistic No Action Alternative to the LPP. Although the project
applicants have since updated some of their data related to population growth, water
supply, and water demand, the central conclusions of the Local Waters Alternative remain
unchanged:
• The Local Waters Alternative (or a similar set of approaches) more than meets future
22

Exhibit “1”, supra.
7
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water needs in Washington County;
• Implementation of reasonable and cost-effective conservation measures would
substantially lower future water demand projections;
• Reuse and agricultural water transfers can provide significant amounts of new water
supply to meet projected water needs;
• The Local Waters Alternative costs significantly less than the proposed LPP.
Figure 1 is a graphical summary of Western Resource Advocates’ No Action Alternative,
as described in the Local Waters Alternative. Figure 1 has been updated with the latest
data on population projections, water supplies and water demand, illustrating that WRA’s
proposed solutions remain viable today.
Figure 1. A graphical summary of WRA’s Alternative to the Lake Powell Pipeline

Water Supply & Demand in Washington County Under WRA's No
Lake Powell Water Alternative
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Our analyses uses much of the same data provided by the project applicants, but also has
some important differences, as explained here:
• WRA’s population projection match those used in the Final Study Reports 22 and
19.
• WRA uses most of same water supplies as reported by WCWCD in Final Study
8
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Report 22 Alternatives Development (Table 3-1): Existing potable M&I Supply,
Planned Projects, Wastewater Reuse Expansion, Other Secondary Water, and
Agricultural Conversion for secondary use.
• WRA does not include any water from the LPP, nor does it include UBWR’s water
from “Additional Wastewater Reuse Expansion Beyond Existing Capacity.”
Instead, WRA uses our own projected volume of reuse water, which is lower due to
decreased supply from residents due to conservation.
• WRA adds in additional water resources from expanded agricultural water
conversions, as would be expected from the significant population growth that
would occur on agricultural lands, permanently changing the use of those lands.
• WRA uses the more recent and accurate 2015 water demand from the Division of
Water Resources 23 as the baseline for water demand, instead of the less accurate
2010 baseline provided by UBWR. We apply a 1% per capita conservation rate per
year, which is explained further in section IIc.
ii.

WRA’s Alternatives to the LPP are Less Expensive than the
Proposed Project.

The Local Waters Alternative proposes cost-effective strategies to meet WCWCD’s
reasonable future water needs, including:
• Improved tiered-rate structures that reflect the true cost of water rather than the
currently low-water rates that are combined with property tax revenue for the
district;
• New construction codes that ensure water-efficient new development is built using
standard techniques like: soil amendment, efficient irrigation systems and native,
low-water using plants;
• Full metering of all culinary and secondary water to more precisely track water
usage and trends, and subsequently focus water efficiency program efforts where
they will achieve the most significant savings for the dollars invested.
In contrast, UBWR’s Application presents a false choice between building an expensive
water supply pipeline to support unreasonably high per capita water use rates, and the
permanent elimination of outdoor watering with potable water supplies. This is not only a
23
Utah Division of Water Resources, Utah’s Open Water Data, https://dwreutahdnr.opendata.arcgis.com/datasets/mnireport2015-counties (last visited September 5,
2018).
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virtually unheard of conservation technique for long term water management, it ignores the
less expensive and more commonly utilized conservation options described above.
The Local Waters Alternative concludes that the LPP would cost substantially more
than the Alternatives. Figure 2, below, depicts the original conclusions of the Local Waters
Alternative, which have not been updated since its release in 2013, but are still
representative of the relative costs.
Figure 2. The cost of the Local Waters Alternative is about 1/3 the cost of
the Lake Powell Pipeline, with some infrastructure costs undetermined. All
costs assume a 4.14% discount rate.

Conservation Costs
Reuse
Agriculture
TOTAL COSTS

Local Waters
Alternatives
$236.1 million
$130.1 million
$34.4 million +
infrastructure costs
$410.3 million +
infrastructure costs

Lake Powell Pipeline

$1,261.3 million

UBWR’s Application does not provide a direct cost comparison between the
proposed Lake Powell Pipeline and all reasonable project alternatives, including the No
Action Alternative. However, the Local Waters Alternative is viable, less environmentally
damaging, and less expensive than the proposed Lake Powell Pipeline project. This plan
realistically represents what the project beneficiaries would actually do in the event of the
denial of a necessary permit. WRA’s Local Waters Alternative establishes that the
proposed project does not meet the public need requirement under 33 C.F.R. §
320.4(a)(2)(i).
a.

Project Applicant Greatly Exaggerates Water Demands and Do Not
Provide Adequate Substantiation.

On November 16th, UBWR submitted a public filing entitled “Water Needs
Assessment: Demand and Supply Update” providing new water use rates (in gallons per
capita per day) compared with Final Study 19 24. These new water use rates, and the impact
they will have, are insufficiently explained, in spite of the fact that it represents a 16%
decrease in per capita water use. This is a substantial enough change to warrant a revision
24

Attached hereto as Exhibit “2”.
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of the entire Water Needs Assessment. In addition, UBWR introduces a “15 year planning
reserve” in claiming their need for the LPP. This term is not well defined by the applicant,
and it is unclear what the purpose and associated quantities of water are. Therefore, UBWR
provides insufficient data to support their claimed need for this project.
Recall that the U.S. Army Corps of Engineers is required, under 33 C.F.R. §
320.4(a), to do a thorough analysis of any proposed project, including 1) whether there is
public or private need for the work and 2) whether there are other reasonable methods to
accomplish the needs or goals of the proposed work without impacting waters of the United
States. In the present application, the project applicant cannot prove that the project is
needed for either public or private use, because the Project Applicant does not have reliable
data to establish that the project is necessary, or what need it would fulfill. Additionally,
the data and conclusions contained in the Local Waters Alternative and the fact that the
project applicant does not have adequately-supported data both indicate that to the extent
there is a need for additional water resources in these communities, there are ways to fulfill
that asserted need without building the Lake Powell Pipeline, and which would not
implicate waters of the United States. For these two reasons WRA urges the U.S. Army
Corps of Engineers to deny the requested permit.
WRA provides a critique of the Final Study 19 Water Needs Assessment, as this is
the proper document to reference and analyze, despite the new data released only days
before the last public comment period closed. WRA will address the additional submission
later in these comments.
In the Final Study 19, UBWR reports that WCWCD’s system-wide per-capita water
demands were 325 gallons per person per day (gpcd) in 2010, and they will be 311 gpcd
by 2020. 25 These figures have changed substantially since the draft reports. Moreover,
recent data from the Division of Water Resources reports that per capita water demands in
2015 in Washington County were only 303 gpcd, lower than the water use figures used by
the Project Applicants. 26
The Division of Water Resources notes that these data cannot be directly compared
with data from previous years, due to numerous differences and improvements in data
collection and reporting methodologies. The improved data collection methodologies were
largely a result of the findings of Legislative Auditor General’s 2015 report, which
25

Final Study 19, Table 3-3, pg. 3-5, FERC eLibrary 20160502-5386.
Utah Division of Water Resources, Utah’s Open Water Data, https://dwreutahdnr.opendata.arcgis.com/datasets/mnireport2015-counties (last visited September 5,
2018).
26
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concluded that “[t]he Division does not have reliable local water use data.” 27 Therefore,
the U.S. Army Corps of Engineers should use the more recent data from 2015 as their
baseline per capita water demands, and adjust future projections accordingly. This
adjustment would result in lower – and more accurate – projected future water demands.
UBWR’s future water needs projections are also unrealistically high, and severely
underestimate the role that water conservation can play in reducing demand for water.
Figure 3 below compares UBWR’s projected water demands with WRA’s projections.
UBWR assumes that per capita water usage does not change between 2030 and 2050, yet
fails to supply any justification for keeping water use rates static for two decades.
Figure 3. A comparison of anticipated per capita water use by WCWCD and
Western Resource Advocates (data from Final Study 19, Table 3-3, page 3-5).
Year
2010

WCWCD Per Capita Use
with Conservation(gpcd)
325

2015

Western Resource Advocates’ Per
Capita Use with Conservation

303

2020

311

288

2030

295

260

2040

295

235

2050

295

213

2060

285

192

It is inaccurate and inappropriate to assume that future water demands will not
decline over a period of 20 or more years. Water demands will undoubtedly decline every
year due to simple replacement of old, higher water-using fixtures (e.g. toilets,
showerheads, faucets) with new, more-efficient models. Notably, the USGS has
documented a national trend of declining per capita water use in the municipal sector since
27

OFFICE OF THE LEGISLATIVE AUDITOR GENERAL, STAT OF UTAH, A PERFORMANCE
AUDIT OF PROJECTIONS OF UTAH’S WATER NEEDS. REPORT OF THE UTAH LEGISLATURE
NO. 2015-01 (MAY 2015). pg ii.
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2005. 28 And regionally, a 2011 Pacific Institute report documented 100 cities and water
agencies in the Colorado River Basin, finding that “the majority of people receiving water
from the Colorado River basin live in areas where per capita deliveries dropped an average
of at least one percent per year from 1990 to 2008.” 29 Some of the water agencies that
achieved per capita declines of 1% or more per year are located in Utah, namely Salt Lake
City, Provo, West Jordan, Orem, Springville and Pleasant Grove, indicating that this trend
is not unique to other states. 30 Therefore, the minimal reductions in per capita water use
proposed by UBWR are unrealistic and unreasonable.
UBWR’s analysis of future water demands is unsupported and is greatly
inconsistent with well-documented regional trends toward reduced per capita water
requirements over time. As a result of UBWR’s incorrect baseline water use data, and
unreasonable assumptions regarding water conservation and efficiency, future water
demand projections are grossly inflated and unrealistic. This means the proposed project
currently fails the required “public […] need for the proposed structure or work” and
therefore the permit must be denied. 31
III.

THE U.S. ARMY CORPS OF ENGINEERS SHOULD NOT ISSUE ANY
PERMITS UNTIL THE QUESTION OF WHICH FEDERAL REGULATORY
AGENCY WILL MAKE THE FINAL DECISION AS TO THE ROUTE FOR
THE NON-HYDROELECTRIC PORTIONS OF THE PROPOSED LAKE
POWELL PIPELINE

Recall, as previously cited above, the U.S. Army Corps of Engineers own public
interest review requires consideration of whether there are “unresolved conflicts as to
resource use”. 32The Federal Energy Regulatory Commission has a limited approval or
disapproval authority over the LPP. As FERC recently stated in its own Jurisdictional
Order, as explained above, the Commission has jurisdiction over the discrete hydropower
components of the Lake Powell Pipeline, but not the Pipeline itself. 33 The Commission
28

United State Geological Survey. 2018. Summary of Estimated Water Use in the
United State in 2015. https://pubs.usgs.gov/fs/2018/3035/fs20183035.pdf. Attached
hereto as Exhibit “3”.
29
Cohen, M. J. 2011. Municipal Deliveries of Colorado River Basin Water. Pacific
Institute. pg. iii. http://www.pacinst.org/reports/co_river_municipal_deliveries/.
Executive Summary is attached hereto as Exhibit “4”.
30
Id. at 31.
31
33 C.F.R. § 320.4(a)(2)(i).
32
33 C.F.R. § 320.4(a)(2)(ii)
33
FERC Jurisdictional Order at ¶ 67.
13

Appendix B

9575

noted that it “will not act as the ultimate decision maker for approving any portion of the
overall project beyond the discrete hydropower facilities. In addition, the Commission will
not be responsible for determining which alternative route for the water delivery pipeline
should be chosen.” 34
Most of the concern and controversy surrounding the LPP relates to the pipeline’s
potential location, the applicants’ water supply and demand analyses, the potential impacts
to the Colorado River, and other issues related to water supply management. The project
applicants concede that the LPP will be built primarily as a water supply pipeline and that
the hydropower components’ purpose is to “help offset” the pipeline’s energy demands. 35
It follows that selection of a non-pipeline alternative would likely obviate the applicants’
claimed need for the hydropower facilities considered in the PLP. Therefore, the incidental
hydropower components are not the primary consideration for the agencies choosing
between the LPP and alternatives. This creates uncertainty as to the route of the proposed
pipeline, the location of facilities, and therefore what waters of the United States and which
particular locations of each water might suffer impacts as a result of the proposed project.
The Army Corps of Engineers cannot possibly perform a substantive analysis of the
potential impacts and damage to the aquatic environment at this stage. Accordingly this
application should be put on hold until the various federal agencies’ jurisdictions are
properly determined and actual potential locations and routes for the project have been
identified and established.
CONCLUSION
Thank you for the opportunity to comment on Pubic Notice SPK-2008-00354, the
Lake Powell Pipeline Project. For the reasons stated above, we request that the U.S.
Army Corps of Engineers deny the permit application. We appreciate your time and
attention to this matter.
Very Truly Yours,

/s/ Ariel C. Calmes
Ariel C. Calmes
Staff Attorney – Healthy Rivers Program
Western Resource Advocates
34

Id. at ¶ 70.
See, e.g., UBWR’s Response to Additional Information Request Sch. B, Item 1 (Oct. 24,
2016), FERC eLibrary No. 20161024-5067 (“The peaking and pumped storage facilities
are intended to generate revenue to help offset the cost of constructing and operating the
water supply pipeline”).
35
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The Local Waters Alternative
To the Lake Powell Pipeline
I.

INTRODUCTION

The Local Waters Alternative is a solution for meeting the future water demands of Washington
County, Utah, without the development of the Lake Powell Pipeline. This pipeline, as proposed
by the Utah Board of Water Resources, would deliver 69,000 acre-feet per year (AFY) to
Washington County, and 4,000 AFY to Kane County.1 In contrast, the Local Waters Alternative
proposes greater water efficiency throughout Washington County, and demonstrates how, under
the increased conservation scenario, local supplies can exceed demands by 20% in 2060 without
the Lake Powell Pipeline. Local supplies include water reuse and agricultural water transfers.
The Local Waters Alternative could cost about two-thirds less than the proposed Lake Powell
Pipeline.
There is a clear need for this Local Waters Alternative. Basin-wide, demand for water from the
Colorado River already outstrips annual supplies, 2 so any new withdrawals should be carefully
scrutinized. However, the data used to establish Washington County’s future water demands and
supplies - and justify the Lake Powell Pipeline - contains numerous errors and assumptions that
undermine its credibility. Specifically, current rates of water use are estimates applied across the
county, as opposed to being derived from recently measured data, and the reported current water
supplies and future estimates are inconsistent within and across the Draft Study Reports. In
1

Originally the proposal also included 13,000 AFY to be delivered to Central Iron County, but the county has since
withdrawn its request for water from this project, due to the proposal’s high costs.
2
U.S. Department of the Interior, Bureau of Reclamation. 2012. Colorado River Basin water supply and demand
study. pg. SR-7. Retrieved from: http://www.usbr.gov/lc/region/programs/crbstudy/finalreport/index.html
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addition, the water supply alternatives presented in the Draft Study Reports do not sufficiently
explore the range of options to meet future water demands. Thus, this alternative, named the
“Local Waters Alternative” is submitted as a viable No Action Alternative to the Lake Powell
Pipeline.
The Local Waters Alternative projects future water demand in Washington County based on the
most recent population projections from the State of Utah and is based on more ambitious yet
realistic levels of conservation. It also recasts volumes of water that could be available to meet
those demands from reuse and agricultural water transfers, and demonstrates that these options
are more cost-effective than the Lake Powell Pipeline. The focus is exclusively on Washington
County, since this County claims the largest need for this pipeline3, and it has been established
that Kane County already has sufficient water supplies to meet its demands through 2060 without
the pipeline.4
The following sections present a revised future water demand based on the latest population
projections (Section II), the Alternative to the Lake Powell Pipeline which features more
conservation and greater emphasis on local supplies (Section III), and an economic analysis of
this Alternative as compared with the Pipeline (Section IV). These analyses show that the Local
Waters Alternative is a viable option for Washington County to meet its water demand with only
local water supplies through 2060. The Local Waters Alternative should be included in the
forthcoming Environmental Impact Statement (EIS) to be issued by FERC.

II.

WATER DEMAND & SUPPLY

This section establishes a revised water demand projection for Washington County due to the
recently revised population projections from the Utah’s Governor’s Office of Planning and
Budget (GOPB), released in December 2012. This demand projection relies on the same per
capita rates of water use (current and future) as those presented in the Draft Study Report 19
Water Needs Assessment.5 Current and future supplies are also re-established based on
information provided in Draft Study Report 19.
A. Updated Population and Water Demand Projections
Population projections are fundamental to future water demand projections. Draft Study Report
19, released in 2011, relied on population projections developed by the GOPB in 2008. In
December of 2012, the GOPB released new projections, based in part on the US Census 2010
3

MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg. ES-5.
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg. ES-24.
5
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources.
4
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survey. Importantly, the actual population in 2010, which was the baseline data year in Draft
Study Report 19, was 17% lower than the 2008 projections estimated. Additionally, the GOPB
lowered the projected growth rates over the 2010 – 2060 period, resulting in a 2060 population
projection of about 582,000 people in Washington County, as compared with about 860,000 in
the 2008 projection. This is a significant shift; one that is incorporated into the Local Waters
Alternative and which should be incorporated into the FERC EIS analysis.
Accurate baseline water use data is also essential for developing future water demand
projections. However, the reported water use rates in Washington County are only estimates,
and not based on reliable or recent data. Draft Study Report 19 estimates that the per capita rate
of use in Washington County in 2010 was 291.6 gallons per capita per day (GPCD). This
estimate was derived from a complex process, which included using culinary (i.e. potable) water
data from six cites in 2009, developing ratios from Division of Water Resources (DWRe) data in
2005, and making multiple, additional assumptions.6 While this may have been a reasonable
approach to create a rough estimate, it indicates that there is very little certainty in the accuracy
of this number. This estimate is not a reasonable substitute for actual, measured annual water use
data, when claiming a need for additional water supplies. Thus, it is essential that actual,
measured water use data be analyzed in the Environmental Impact Statement, before FERC
license approval.
Table 1 shows the original and revised population and water demand projections. The revised
water demands rely on the same rates of per capita water use as provided in Draft Study Report
19. These rates of water use were determined by the project applicants based on the original
State conservation goal, which was a 25% reduction in per capita water use by 2050. However,
an important policy shift took place in January 2013; Utah’s Governor Gary Herbert moved this
target up to 2025. This change is not reflected in the figures below or in any subsequent
analyses, because Washington County’s conservation goals beyond 2025 are unknown. The
effect of this policy would be to accelerate the County’s conservation goals, resulting in a much
closer alignment with the Alternative’s conservation goals through 2025.
The projected demands below reflect the project applicants’ original conservation goals (set forth
in Draft Study 19) combined with the most recent population projections. It does not reflect the
recent State policy shift in conservation goals. The result is water demand in 2060 that is 75,300
acre-feet per year less than the projected demands in Draft Study Report 19 for the year 2060.
Using actual measured data would provide even greater accuracy in projecting future water
demands.

6

MWH. 2011. Study 19. Section 2.3
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Table 1. Revised population and water demand projections made in 2012 are significantly
lower than estimates from 2008. Total water demands (potable and non-potable) are expressed
in acre-feet per year (AFY). Population and water values have been rounded to the nearest
hundred.
Revised Population and Water Demand Projections

Original

Revised

Difference
between
Original
and
Revised

2008 GOPB
Population
Projection
Draft Study
Report 19
GPCD
Draft Study
Report 19
Projected
Demand
(AFY)
2012 GOPB
Population
Projection
Draft Study
Report 19
GPCD
Revised
Projected
Demand
(AFY)*
Projected
Water
Demands
(AFY)

2010

2020

2030

2040

2050

2060

168,100

279,900

415,500

559,700

709,700

860,400

291.6

275.4

263.4

254.3

247.5

241.6

54,900

86,300

122,600

159,400

196,800

232,800

138,700

196,800

280,600

371,700

472,600

581,700

291.6

275.4

263.4

254.3

247.5

241.6

45,300

61,900

85,000

108,500

132,800

157,500

9,600

24,400

37,600

50,900

64,000

75,300

*Calculated by multiplying the gpcd by the population and the number of days in a year (365), and dividing by the
number of gallons in an acre-foot (325,851).

B. Current & Future Water Supplies
Current water supplies in Washington County also required estimation due to the data
inconsistencies in Draft Study Report 19, which resulted in reported supplies that differ by as
much as 15% (about 12,000 AFY). These inconsistencies are documented in Appendix A, and a
4
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critique of the supply estimation methodology used can be found in Appendix B. Thus, we
request that consistent and well-documented water supply data also be a pre-requisite to properly
establish the Purpose and Need in the forthcoming EIS, before any license approval.
At present, Washington County reportedly has 74,560 AFY of potable supplies and 7,450 AFY
of secondary (non-potable) supplies, primarily from reservoirs, creeks, wells and reuse. These
data were derived directly from Draft Study Report 19, although, as noted above, conflicting
information is found in the report. These numbers were chosen because 1) they are reported most
frequently in Draft Study Reports 19 and 2) they are reported most frequently in the cited
reference documents.7 The future supplies are identical to those identified in Draft Study Report
19, but do not include the Lake Powell Pipeline.

Table 2. According to the project proponent’s assumptions, Washington County’s planned
future water supplies in Washington County will total over 123,000 acre-feet annually
(AFY) by 2060 without the Lake Powell Pipeline. All figures have been rounded to the
nearest 10.
Potable
Secondary
Potable +
(AFY)
(AFY)
Secondary
(AFY)
Current Supplies
74,560
7,450
82,010
Future Supplies by 2060:
Ash Creek
3,830
Planned Agriculture Transfers

10,080

Planned Reuse

27,620*
78,390

Future Supply Totals

45,150

123,540

*Considered a maximum.

Figure 1 below illustrates how these future supplies compare with the revised demand projection.
The resulting gap between demand and supplies in 2060 is at least 34,000 AFY, which is only
half of the claimed need for 69,000 AFY from the Lake Powell Pipeline. It is worth noting that
the predicted volume of reuse will decrease as a result of the smaller projected population. This
is accounted for the in Local Waters Alternative. The project proponent’s predicted gap in 2060
(about 33,500 acre-feet) does not sufficiently support the claim for needing 69,000 acre-feet
water from Lake Powell. Beyond 2060, population growth and water demands are uncertain,
and beyond water utilities’ typical planning horizon of 30 years. Thus, the analysis is confined to
the 2060 timeframe.

7

WCWCD 2010 Water Management and Conservation Plan; WCWCD Capital Financing Program Amended 2006;
DWRe 2009 Municipal and Industrial Water Supply and Uses in the Kanab Creek/Virgin River Basin (data from
2005); DWRe 2009 State of Utah Municipal and Industrial Water Supply and Use Studies (data from 2005).
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Future Water Supply and Demand
as Estimated by Project Proponents
160,000
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Figure 1. According to the project proponent’s assumptions, Washington County could
have a 34,000 acre-foot gap between projected water supplies and demands in 2060.
Volumes of water are shown in acre feet per year (AFY). The volume of reuse water could be
lower than originally predicted, and so it is shown with lines to indicate this variability.
The following section describes the Local Waters Alternative, which emphasizes water
conservation as a solution to closing the gap between water supply and demand.

III.

LOCAL WATERS ALTERNATIVE

The Local Waters Alternative is divided into three parts. Section IIIA summarizes the
Alternative to the Lake Powell Pipeline, which features lower demand for water through
conservation and greater volumes of water supplies from local resources. Section IIIB describes
in detail a realistic and achievable conservation plan that will significantly reduce future water
demands, and Section IIIC describes in detail the volumes of future water supply from reuse and
agricultural water transfers. Implementing each of these strategies will close the supply and
demand gap in Washington County, and obviate the need for the Lake Powell Pipeline.
A. Local Waters Alternative Summary
The distinguishing feature of the Local Waters Alternative is the emphasis on greater
conservation. Future per-capita demand is modeled to decline by 1% per year – that is, every
year per capita water use will decline by 1% based on each previous year’s level of per capita
water use, through 2060. This is a conservation rate that has been achieved by numerous water
agencies in the Colorado River Basin, and results in a per capita water use rate in Washington
6
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County in 2060 that is comparable with water use rates in other municipalities today in the
Colorado River Basin. Importantly, this rate of conservation is achievable and goes a long way
toward closing the supply and demand gap, reducing total demands in 2060 by over 42,000 AFY.
Figure 2 depicts this demand scenario along with future water supplies in Washington County
under the Local Water Alternative. Each water supply is phased in incrementally over time,
resulting in a water supply in 2060 that is between 116,300 – 138,000 AFY, exceeding projected
demands. Importantly, these alternative supply options can be developed in different ways at
different times, allowing for greater flexibility in meeting future water needs. Thus, under the
Local Water Alternative, there is no need for additional water from the Lake Powell Pipeline
even by 2060.

Future Supplies and Demands - Local Waters Alternative
160000
Additional Ag
Conversions

---

140000

Planned Ag

120000
100000

Reuse

AFY 80000

Ash Creek

60000
40000

Current Supplies

20000
0
2010

2020

2030

2040

2050

2060

Demand
UnderAlternative

Figure 2. Under this Local Waters Alternative supplies can meet and exceed water
demands through 2060 and beyond. Water volumes are shown in acre-feet per year (AFY).
B. Alternative Demand –1% Conservation Per Year
The Local Waters Alternative features a steady 1% reduction in per capita future demand, based
on each previous year’s per capita water use. This conservation strategy would result in a total
water demand of about 115,000 AFY in 2060, lower than projected future supplies identified
under this Alternative. The Local Waters Alternative features reductions across all sectors and
identifies numerous pathways to achieve the 1% goal overtime, which is markedly different from
the Draft Study Report 22 Alternatives report8 which considers only the near elimination of
outdoor residential water use as the sole conservation strategy. 9 The following sections
8
9

Utah Board of Water Resources. 2011. Draft Study Report 22, Alternatives Development.
Ibid, pgs. 3-8
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demonstrate in detail that a 1% annual decrease in demand is both achievable and an
economically viable option for Washington County.

The 1% Conservation Rate
Washington County water providers can reduce per capita water use by 1% per year, starting in
2010 and extending out to 2060, with reductions based on each previous year’s use. Over the 50
year timeframe, this represents a nearly 40% reduction in per capita use from 2010 levels. This
is a common rate of conservation improvement, based on the achievements of many cities in the
west. Moreover, it results in a per capita water use rate in 2060 that has already been achieved or
surpassed by many western cities today.
A recent survey of 100 cities and water agencies in the Colorado River Basin found that “the
majority of people receiving water from the Colorado River basin live in areas where per capita
deliveries dropped an average of at least one percent per year from 1990 to 2008” (emphasis
added).10 Some of water agencies that achieved per capita declines of 1% or more per year are
located in Salt Lake City, Provo, West Jordan, Orem, Springville and Pleasant Grove.11 Twentyeight of 100 water agencies surveyed reduced total water deliveries despite seeing increases in
population over the same period of time.12 And although St. George was not among the regions
to reduce per capita water use by 1% per year (between 1990 and 2008), in 2008 St. George
anticipated that their per capita water use would decline by 1.5 – 2% per year in the years going
forward as a result of their conservation program efforts. 13
Outside the Colorado River Basin, the State of Texas has adopted this same conservation goal.
The State convened a Task Force in 2004, which ultimately recommended a 1% per capita wateruse reduction goal, driving their system-wide water use down to 140 gallons per capita per
day.14,15 Already, dozens of utilities in Texas have met this goal, and as a result of their success
they have set new, lower goals.
A 1% rate of conservation in Washington County would result in a total demand of 115,000
AFY in 2060, with a system-wide water use rate of 176 gallons per capita per day (gpcd). In
contrast, the conservation plan proposed in Draft Study Report 19 would result in a total demand
of 158,000 AFY and a system-wide water use rate of 242 gpcd in 2060. The conservation
10

Cohen, M. J. 2011. Municipal Deliveries of Colorado River Basin Water. Pacific Institute. pg. iii
Ibid. pg. 31
12
Ibid. pg. iii
13
City of St. George. 2008. Water Conservation Plan Update.
14
S.B. 1094, 78th Leg., Reg. Sess. (Tex. 2003).
15
Water Conservation Implementation Task Force, Texas Water Development Board Special Report. Report to the
79th Legislature, at 5-6 (2004). Available at:
http://www.conservewatergeorgia.net/resources/TX_Conservation_Task_Force_Recs.pdf
11
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proposal in Draft Study Report 19 represents an average annual conservation rate of 0.37% per
year, using the same methodology described earlier. While this target meets or exceeds the
State’s water reduction goals, it is considerably less ambitious than other cities’ goals (see Figure
4 and Figure 5).
The water conservation rate proposed by the project applicants, just like the Local Waters
Alternative, includes passive conservation. Passive conservation is the conservation naturally
achieved due to the replacement of older water-using devices, with newer, more efficient ones.
This effortless level of water conservation is estimated to be 0.30% per capita per year,
according to the State of Colorado’s Statewide Water Supply Initiative study.16 This same rate is
applicable to the State of Utah because it is dependent primarily on national plumbing standards
and appliances or fixtures that are sold nation-wide, rather than particular local policies or
individual water use patterns. Notably, passive conservation may be even greater than is assumed
here because of California’s water-efficiency legislation and large market-share which has the
power to influence national appliance manufacturing standards. Thus, Washington County’s
active conservation efforts will only amount to a 0.07% reduction per capita per year, which is
not a significant savings beyond what would be achieved without any plan at all.
Moreover, the County’s proposed conservation target is significantly lower than it has been in
the past. The proposed plan would result in a total reduction of 17% in per capita use from 2010
to 2060. However, the County has already achieved a 13% reduction in per capita use in just
nine years (2000-2009). In addition, based on the suite of conservation programs that the county
plans to undertake in the coming years17, it is very likely that the County will exceed its own,
modest projections. While the first conservation savings are often the easiest to achieve, it is
clear that the County can achieve much more over the course of the next 50 years given the
experience of other utilities within the arid West.

16

Colorado Water Conservation Board. 2010. Statewide Water Supply Initiative. Denver, CO.
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg 5-13
17
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Water Supply and Two Demand Scenarios
for Washington County
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Figure 3. A one percent annual reduction in water use each year will result in a 2060 water
demand that is 42,500 AFY lower than the WCWCD’s projected demand.
Feasibility of Proposed Rate of per Capita Water Use
Washington County reportedly had a system-wide total water use rate of 292 gallons per capita
per day (gpcd) in 2010, which includes both culinary (potable) and secondary (non-potable)
water across all sectors. System-wide potable use and residential only water use are standard
units of measurement used by states, water utilities, and water professionals all across the
country. Thus, Washington County’s reported system-wide use is broken down into these two
categories, using water data from the State of Utah. 18 System-wide potable use (culinary water,
not secondary water, used by residents, businesses, industry, government, etc.) was 241 gpcd in
2010, and total residential water use (potable and non-potable) was 178 gpcd in 2010. These
rates of water use are compared with 30 cities throughout the western United States that were
surveyed by Western Resource Advocates in separate reports in 200619 and 2008.20 Washington
County lands at the high end of the water use spectrum in both cases.

18

This is derived from the DWRe 2005 Kanab Creek/Virgin River M&I Water Use Report. It assumes the same
ratio of water uses by sector and water type as listed in this report, which Study 19 also relied upon. See Appendix B
for all details regarding all GPCD computations and comparisons.
19
Hutchins-Cabibi, T., Miller, B. 2007. Front range water meter: water conservation ratings and recommendations
for 13 Colorado communities. Boulder, CO. Western Resource Advocates.
20
Beckwith, D., Figueroa, J. 2010. Arizona water meter: a comparison of conservation programs in 15 Arizona
communities. Boulder, CO. Western Resource Advocates.
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Figure 4. Washington County’s average system-wide water use in 2010 is among the highest of 30 communities in the West.
These rates of water use are measured in gallons per capita per day (gpcd), and represent potable water used in the residential,
commercial, institutional and industrial sectors.
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Figure 5. Washington County’s average residential water use is second highest when compared to residents in 29 other
communities in the West. These rates of water use are measured in gallons per capita per day (gpcd), and include both potable and
non-potable water.
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The Local Waters Alternative would have Washington County achieve a system-wide total water
use rate of 176 gpcd by 2060. This implies a system-wide potable water use rate of 118 gpcd,
and a residential water use rate of 90 gpcd, based on Table 3. This would place Washington
County’s system-wide potable use near the low-end of current water use rates in the west, just
below Prescott in Figure 4, and this residential water use rate would place the County be just
below Colorado Springs in Figure 5. Washington County would achieve these levels of water
use over the course of 50 years, whereas these cities have achieved this a few years ago. If
instead Washington County adhered to their own proposed conservation rate, in 50 years they
would have water use rates higher than 70% of the cities portrayed in Figure 4 and Figure 5. 21

Table 3. An example of how system-wide 176 GPCD water use rates could be distributed
across all sectors. This hypothetical allocation is based on the distribution of water as reported
in the DWRe 2005 Kanab Creek/Virgin River M&I Water Use Report, but total residential water
use is fixed at 90 gpcd and culinary and secondary demands have been balanced to reflect the
proposed supply portfolio (roughly 70% culinary, 30% secondary).
1% Conservation Scenario – 176 gpcd in 2060
Culinary
Secondary
Res Indoor
35
0
Res outdoor
25
30
Commercial
35
15
Institutional
20
13
Industry/stock water
3
0
Subtotals
118
58

Total
35
55
50
33
3
176

Despite the preponderance of data suggesting that Washington County does in fact have high
water use, the Washington County Water Conservancy District (WCWCD) has claimed that such
comparisons are not appropriate for two main reasons, which are addressed here:
 Washington County claims gpcd comparisons are unfair because 27% of their water users are
seasonal residents, and thus not accounted for in the permanent population.
 After adjusting for the seasonal population, the County’s water use rates are still
relatively high, compared to other cities. With this adjustment, Washington County’s
2010 system-wide potable use would be 205 gpcd (between Loveland and Lake Havasu
City in Figure 4) and the total residential use would be 138 gpcd (between Denver and
Chandler in Figure 5). It should be noted that none of these cities make similar
adjustments, even though some of them also have seasonal populations (e.g. university
students, second homes, etc.). Additionally, because these data are several years old

21

Assumes the ratio between users and potable and non-potable water remains the same, as was assumed in Draft
Study Report 19.
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(from 2006 and 2008), many of these cities have reduced their water use rates below what
is reported in both figures.
 Washington County suggests its hot, dry climate makes GPCD comparisons unfair.
 Several cities have similar, or even drier and hotter, climates and still use less water, as
documented in Appendix C. Moreover, hotter and drier temperatures have little impact
on indoor use, which accounts for a significant percentage of total annual use.
For these reasons and others explained in Appendix C, special adjustments are not made for
Washington County’s rate of water use in subsequent calculations and comparisons. The
following section explains in detail the feasibility of attaining 90 gpcd in the residential sector.

90 GPCD in the Residential Sector
Setting a target of 90 gpcd for residential water use (indoor and outdoor) by 2060 is a realistic
goal that will require a sustained, long-term effort, yet will not require onerous lifestyle changes
or landscape modifications beyond those already implemented in many communities across the
Mountain West, including many in Washington County. Published literature and technical
studies indicate that a 35 gpcd indoor residential goal, and a 55 gpcd outdoor residential goal,
can be achieved within the next 50 years with current technologies and practices. If water
conservation technologies further improve by 2060, these residential gpcd targets will be
conservative.
Indoor Residential Water Use Target: 35 gpcd
Because people typically do the same things inside a home, (cook, clean, wash clothes, shower,
etc.), the variation of indoor residential per capita water use across the U.S. is low. Indoor water
use is commonly determined through end-use studies, where data loggers are used to record
flows through a household water meter in short time increments (10 seconds or less). These data
can then be processed in a way that identifies which fixture or appliance in the home was using
the water. By logging multiple homes over an extended period of time, a water provider can
estimate the amount of water used by residential customers for various purposes.
One recent end use study conducted by Aquacraft found that new homes built with fixtures and
appliances using the best available water efficiency technology (similar to those built to EPA
WaterSense New Home specifications) currently achieve an indoor GPCD of 36.22 Existing
homes can also reduce their current water use to 35 gpcd through existing retrofit technology.
In 2011, the Albuquerque Bernalillo County Water Utility Authority (Albuquerque) conducted a
retrofit study of single-family high water users to estimate the conservation potential of high

22

Aquacraft. 2011. Analysis of Water Use in New Single-Family Homes. July 20. Accessed October 2, 2012.
http://www.aquacraft.com/node/64.
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efficiency retrofits and appliances. Albuquerque found that its single-family residential high
water users achieved a water use rate of 31 gpcd after implementing a retrofit program.23
In addition, the State of Colorado’s Statewide Water Supply Initiative (SWSI) established a 35
gpcd goal for indoor residential water use under their medium conservation strategy. SWSI’s
conservation study describes the methodology to achieve this level of savings, and provides
extensive documentation that supports this demand reduction strategy. 24 Thus, numerous studies
show that a 35 gpcd target for indoor water use is achievable with current technologies and
practices. Taking into account that these technologies and practices are expected to improve in
the next 50 years, a 35 gpcd target for indoor single-family residential water use is not only
achievable, but a conservative goal for Washington County in 2060.
Outdoor Residential Water Use Target: 55 gpcd
Single-family homes in Washington County can reasonably achieve outdoor water use of 55
gpcd and have a lush, vibrant landscape. Provided here is a design for an outdoor landscaped
area of average size for a single family residential home in Washington County - 6,500 sq. ft. –
with an average household population of 2.8 people. 25 Notably, as the population grows in
Washington County it is likely that lot sizes will decrease, making this outdoor water target even
easier to achieve.
The landscape plan has 600 sq. ft. of turf (i.e. grass), plants from the Washington County Plant
List, and includes permeable hardscape design such as stone walkways and communal areas that
allow rain water to filter slowly into the ground (see Table 4 and Figure 6). The Washington
County Plant List provides many beautiful native and climate-appropriate trees, shrubs, and
perennial flowers that can provide a beautiful landscape ideally suited to the region’s ecology.
Native and climate-appropriate plants are self-sustaining, and support beneficial insects,
pollinators, and native birds that are critical to the region’s unique desert ecosystems. Generally,
the evolutionary adaptations of these plants also makes them better able to withstand extreme
weather events, and results in fewer chemicals needed to fend off pests and disease.

23
Aquacraft. 2011. Albuquerque Single-Family Water Use Efficiency and Retrofit Study. December 1. Accessed
October 2, 2012. http://www.aquacraft.com/sites/default/files/pub/Aquacraft-(2011)-Albuquerque-Single-FamilyWater-Use-Efficiency-and-Retrofit-Study.pdf.
24
Colorado Department of Natural Resources, Colorado Water Conservation board. 2011. “Appendix L – SWSI
2010 Municipal and industrial Water conservation Strategies.” In Colorado’s Water Supply Future, Statewide Water
Supply Initiative 2010. Denver, CO. January. Accessed October 2, 2012.
http://cwcb.state.co.us/watermanagement/watersupplyplanning/Documents/SWSI2010/Appendix%20L_SWSI%202
010%20Municipal%20and%20Industrial%20Water%20Conservation%20Strategies.pdf.
25
US Census Bureau. American Fact Finder. DP04-Selected Housing Characteristics: 2006-2010 American
Community Survey 5-Year Estimates, Washington County, Utah. The median cost of a single family residence in
Washington County is $240,900. The average landscaped area for single family residences (6,600 sq. ft.) in
Washington County was calculated by averaging the non-built area of the lots of houses for sale in Washington
County (September 6, 2010, http://www.utahhomes.com/Property/PropertySearch.aspx) within the price range of
$240,000 - $250,000.
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Drip irrigation is featured in this design. It results in the use of 4,625 gallons of water per month,
and these watering requirements relate to post-establishment of the landscape (i.e. water needed
during installation of the landscape is not included in the GPCD calculations). Drip irrigation
(and its maintenance) for the turf area is assumed to be an economically viable alternative to a
fixed automatic spray or rotor irrigation system that would be installed by a licensed landscape
contractor.26 The EPA’s GreenScapes cost calculator was used to estimate the water
requirements and compare the cost of irrigating this landscape with a sub-surface drip irrigation
system with a rain shut-off valve, and with a traditional sprinkler system. Using this calculator,
an average a drip irrigation system uses 60% less water per year and is cost competitive when
compared with a traditional sprinkler system.
Thus, 90 gpcd - 35 indoor, 55 outdoor - for new and existing homes is an entirely feasible option
that does not necessitate the virtual elimination of residential outdoor watering, as proposed in
Draft Study Report 22: Alternatives Development.27
Table 4. Outdoor water use at a rate of 54 gallons per person per day is achievable under
landscape Scenario 1. This is even lower than the proposed level under the Local Waters
Alternative.
Plant Type / Landscape
Areaa
Water
Irrigation
Required Water
Feature
(sq.ft.)
Useb
Type
(gal/month)
Turfgrass
600
Low
Drip-Press
2,746 c
Comp
Shrubs & Perennial
814
No-Low Drip-Press
1,225 c
Flowers
Comp
Trees
2,179
No-Low; Drip Irrigation 654d
Low
Mulch
3,386
NA
NA
0
Permeable Hardscape
1,700
NA
NA
0
Total Water Required 4,625
a

The total area is 6,500. However, the summation of all listed areas is larger due to the overlapping tree canopies.
b
Plants and water use categories from Washington County Plant List (Updated March 31, 2010).
c
Monthly landscape water requirement is based on the peak watering month for St. George, UT, assuming an
average monthly reference ET of 11.09 inches/month, and an average monthly rainfall for the peak watering month
of 0.18 inches/month. All calculations made with the EPA Water Budget Tool (V 1.01) for the WaterSense Single
Family New Home Specification.
d
Drip irrigation calculations are based on irrigating 5-6 inches/sq. ft./season the whole mature plant area of the desert
trees (diameter of crown diameter squared x 0.7854) minus the area extending 3 feet from the base of the trees,
using a 90% efficient drip system.

26

A fixed automatic spray or rotor irrigation system, installed by a licensed landscape contractor, is required in all
new developments in St. George under the St. George Landscape Standards Ordinance. ST. GEORGE, UTAH, CODE
§§ 10-25-3(C)-(D).
27
Utah Board of Water Resources. 2011. Draft Study Report 22: Alternative Development. pg 3-6.
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Figure 6. Landscape design for an average home in Washington County, based on a water
use rate of 54 gallons per person per day. This design features native, low-water use plants and
a small area of turf.
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86 GPCD in the Commercial, Institutional and Industrial Sector
The commercial, institutional and industrial (CII) sector comprises the remainder of water
demands in the county. Very little data is available regarding efficient levels of water use in this
sector, for a number of reasons. First, every municipality has a different mix of businesses,
industries and institutions, each of which exhibits different water use patterns. Secondly, many
private businesses do not like to publicize data about their operations voluntarily, and so data is
generally unavailable. However, one can infer from the data provided in Figure 4 and Figure 5
that this is a reasonable target because Washington County’s future system-wide use would be at
the low-end of how cities are using water “today”. A more detailed study of water use patterns
in the CII sector in Washington County would help to inform this 86 gpcd projection, and would
also help the county as they plan for a strong economic future.
Implementation Pathways
This section outlines a few key conservation measures that will strengthen current initiatives
already underway, with the intent of achieving a system-wide water use rate of 176 gpcd. All
major cities in Washington County have made significant reductions in their system-wide and
residential water use over the past decade. Although the County may have captured some “lowhanging fruit” (i.e., the easiest and cheapest conservation measures), numerous conservation
strategies have yet to be utilized, all of which will create continued reductions in water use.
WCWCD contracted with Maddaus Water Management to review conservation program options,
costs and benefits. 28 Based on this analysis, WCWCD adopted the mid-level program, which is
a list of 25 indoor and outdoor conservation measures, known as Program B. Given this list it
seems likely that the County will exceed their modest conservation target (i.e. use even less
water). However, in addition to this list of programs, the following four key measures will
embed water conservation into the structure of the community, beyond basic appliance
replacement incentives and education efforts. Specifically, it is recommended that Washington
County water providers and cities:
1) Implement an increasing block conservation rate structure, or improve existing rate
structures, to send a stronger price signal to customers;
2) Meter all water - culinary and secondary - so that providers can document and track
where water is used. With this information, utilities can identify leaks or other sources of
unaccounted for water, and develop the most effective conservation programs
appropriately targeted at the residential, commercial, industrial and institutional sectors;
3) Embed water efficiency into public spaces and new developments; and,
4) Implement smart growth principles.

28
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg 5-13.
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The first two are directly controllable by municipal water utilities servicing their customers. The
latter two require cooperation with local, and perhaps state, planning agencies. In all cases, the
WCWCD can play a helpful and pivotal role in the success of each measure.

Recommendation 1. Implement Conservation-Oriented Rate Structures
Effective conservation rate structures feature a low, affordable rate for the first block of water
use, which typically covers the amount of water used indoors, and then increases the rate
substantially for subsequent volumes of water used, sending a strong signal to customers about
the value of water. This has been a key strategy for reducing water use in western communities;
water rates are one of the most effective - and cost effective29 - conservation measures.
Moreover, this is a low/no cost strategy to encourage conservation, and bolsters a utility’s ability
to encourage conservation practices and use of water-efficient devices. When designed properly,
conservation rate structures also provide a stable revenue stream for the utility.
WCWCD has implemented a conservation oriented block rate structure. However, its effect is
weakened significantly because: 1) about half of WCWCD’s revenue is derived from property
taxes, which effectively subsidizes the cost of water, keeping the price per gallon very low30, and
2) WCWCD is primarily a wholesaler, and conservation oriented block rate structures have not
been replicated by the largest city, St George, nor by the cities of Santa Clara, Hurricane, Ivins,
La Verkin, Leeds, Virgin and Washington.31 Although most of these cities have adopted
“increasing block rate structures”, they are not conservation oriented, in that they are not yet
designed to provide an adequate price signal when a customer uses excessive amounts of water.
Figure 7 illustrates the difference between these kinds of rate structures. The marginal price
indicates the cost for each 1,000 gallons of water used, across increasing levels of water use, up
to a maximum of 50,000 gallons per month. St. George, Santa Clara and Hurricane have
relatively flat rate structures compared to Tucson and the WCWCD. Flat rate structures do not
send a price signal to customers when they use large amounts of water. This is in direct contrast
to residents of Tucson, AZ, for example, whose customers see the average price of water
increase significantly as their water use increases.

29

Mayer, P. 2009. Cost/Benefit Analyses for Water Conservation Planning. Presentation to Colorado WaterWise
Conference: The Water Conservation Yardstick, April 2-3.
30
The Utah Taxpayer Association. 2011. The Utah Taxpayer. Vol 61.
31
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. pg 5-7 & 5-8; http://www.ivins.com/utilities/business-license/128-utility-rates ;
http://www.laverkin.org/attachments/082_fee%20schedule%20update%20080211.pdf ;
http://www.leedswater.com/RATES_FEES.html ; www.virginutah.org/UTILITIES.html ;
http://washingtoncity.org/services/index2.php?sub=FeeSchedule&key=3.
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Marginal Price Curves of Water Rate Structures
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Figure 7. The price structures of water in St. George, Santa Clara, and Hurricane UT are
relatively flat and do not send a price signal to customers when they use excessive amounts
of water. This is in contrast with a conservation oriented rate structure, like in Tucson, AZ. 32
Another way to see the effect of rate structures is to look at the average price curve, which is the
average cost per 1,000 gallons and factors in the fixed price as well as the variable rate structure.
A conservation oriented rate structure would result in the average price per gallon going up as
consumption increases, communicating to the customer that the more water they use, the more
expensive each gallon of water becomes. The communities of St. George, Santa Clara and
Hurricane however do not have conservation oriented rate structures, and so the average price
per gallon actually decreases or remains flat as more water is used sending no “price signal” to
the customer.

32

Tucson Water 2009 water rates.
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Average Price Curve of Water Rate Structures
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Figure 8. The average cost of water for residents in St. George, Santa Clara and Hurricane
discourages efficient water use. The average costs decrease or remain flat as consumption
increases (above 10,000 gallons per month). In contrast, WCWCD and Tucson, AZ price
structure result in the average cost per 1,000 gallons going up as consumption increase above
10,000 gallons per month.

Recommendation 2. Meter & Report Culinary & Secondary Water
Metered data is a critical component of effective water conservation. There are significant shortcomings in data reported by Washington County, signifying the need for accurate water use.
Accurately metering and reporting water use data is a good business practice and necessary for
designing equitable rate structures, designing effective conservation programs and detecting
water losses. Detailed data on water use will not only enhance water utilities’ understanding of
where and when water is used, but it can also identify the largest users, creating the opportunity
to achieve the largest gains in efficiency. In addition to retaining this information at the utility
level, customers can be provided information about their own use in comparison with others’ use
to inspire water and financial savings.
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The importance of metering systems was clearly demonstrated by Denver Water in Colorado,
which estimated that 44 percent of the water savings they achieved in 1999 was attributed to
their universal metering program. 33 Metering programs can help to reduce leakage in the system
as well. In one example, water losses in Tucson moved from 12.5% down to 9%, saving about
4,000 AFY after several years of monitoring and metering. 34 Water loss management is almost
always cost-effective because it not only reduces non-revenue water (water treated by the
provider but no one pays for), but also saves the energy that was used to pump and treat that lost
water.
At the most basic level, every water customer in Washington County should be metered. While
this may seem obvious (for billing purposes), this kind of data was not aggregated and furnished
for the benefit of the study plans for the Lake Powell Pipeline. New multi-family units (e.g.
apartments) should also be sub-metered, and ideally secondary water should be metered as well.
Automatic Meter Reading and Advanced Metering Infrastructure (AMR/AMI) is one widely
used method that can take many different forms, and is recommended for its ease and the
frequency with which data can be collected.
Recommendation 3. Embed Water Efficiency into Public Spaces and New Developments
Well-designed and properly managed water efficiency standards can play a unique role in
achieving water use reductions. Because outdoor watering accounts for a significant amount of
water use in Washington County (estimated to be 60% in 200535), it should be a primary area of
focus. Municipalities can determine the way public spaces are managed and how new
developments are designed, and water providers can help shape and influence these land use
decisions. Many stakeholders may be engaged with this process, such as water providers,
elected officials, city planners, private industry and the general public. As the primary water
provider for Washington County, WCWCD can help build consensus among the municipalities
to increase water efficiency, for example by adopting effective ordinances. St. George has helped
to set a precedent in the County by enacting the Landscape Standards Ordinance36 but much
more can be done. Importantly, ordinances are a relatively low-cost method to achieve water
savings. The following list provides examples from other regions where water efficiency has
been embedded into public spaces and new developments through standards or ordinances: 37
•

Low Water Use Landscaping Standards in Public Areas

•

Water Tampering/Water Waste Restrictions

33

Maddaus Water Management, Inc. (prepared for Denver Water), Qualitative Review of Water Conservation
Program, May 2001, at 1-8.
34
http://cms3.tucsonaz.gov/water/ and personal communications.
35
Utah Division of Water Resources. 2005 Kanab Creek/Virgin River M&I Water Use Report.
36
St. George City Code, Title 10 Chapter 25.
37
WRA. 2010. Arizona Water Meter: A Comparison of Water Conservation Programs in 15 Arizona Communities.
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•

Plumbing Code Standards (beyond the 1990 Uniform Plumbing Code)

•

Water Features/Water Intensive Landscaping Limitations

•

Model Home Landscape Requirements (for new residential developments)

•

On-site Graywater/Water Harvesting Requirements

•

Car Wash Recycling Requirements

•

Landscape Watering Restrictions

•

Hot Water Recirculation Device Requirements

•

Non-Residential Landscape Water-Use Efficiency Standards

•

Water Use Plans for New Large Non-Residential Users

•

EPA’s WaterSense New Home Specifications

Recommendation 4. Implement Smart Growth Principles
The way in which a community grows can have a significant impact on future water demands.
New, denser developments place much less demand on water distribution systems than
traditional suburban development with large irrigated areas. Vision Dixie is a collaborative
planning effort that incorporated a number of smart growth principles, with an explicit goal of
relieving high water demands. Efforts such as these serve as a model to city and county
planners, and should be looked to for guidance in urban planning.
Another example of a smart growth development is the Community of Civano that was built in in
Tucson, Arizona. It was designed to be aesthetic, community oriented, and water and energy
efficient. Residents there use an average of 52 gpcd of potable water and 25 gpcd of reclaimed
water.38 Thus, developers in Washington County can also play a significant and positive role in
shaping the efficiency of new homes built in the region.
Summary of the 1% Conservation Alternative
In summary, the 1% water conservation alternative is a feasible and responsible solution to the
water management issues facing Washington County. If implemented, it would result in total
demand of 115,000 AFY in 2060, with a system-wide water use rate of 176 gallons per capita
per day, similar to other communities’ rates of water use today.

38

Western Resource Advocates. 2003. Smart Water: A Comparative Study of Urban Water Use Efficiency Across
the Southwest.
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C. Future Supplies
This section presents an analysis of future supplies for Washington County, and includes both
reuse (recycled) water and agricultural-urban water transfers. The reuse volume reflects the
lower level of water use under the 1% conservation scenario. And, water supplies made
available from agriculture lands is predicted to be greater than what was predicted in Draft Study
Report 19. These future supplies, along with water conservation, can be phased in over time as
needed, thereby providing water managers with options that are more flexible than the Lake
Powell Pipeline. This is especially important given the uncertain economic development and
population growth (as underscored by the recent significant shift in GOPB population
projections). Thus, pursuing additional water supplies in an incremental, diversified approach is
preferable to relying on a single, large project that may unduly commit residents to high
repayment obligations.
Table 7. Total Future Water Supplies in the Local Waters Alternative ranges from 116,300
– 138,000 AFY, exceeding projected demands after conservation (about 115,000 AFY). All
values have been independently rounded to the nearest hundred.
Culinary
Secondary
Supply Alternative:

WCWCD Current Supplies
and Ash Creek

(AFY)

(AFY)

78,400

7,500

Reuse

16,900

Agricultural Water Transfers

13,700 - 35,200

Sub-Totals

78,400

38,000 – 59,600

116,300- 138,000

Total

Importantly, if 116,300 AFY are developed then the percent of potable water to total water
(about 67%) is lower than it was in 2005 (about 82%). If 138,000 AFY are developed (though
additional water from agriculture), then the percent of potable water supplies drops to 57%
because most agricultural water is secondary quality. However secondary water can be treated to
potable levels, blended with potable supplies, or allowed to percolate into the ground, recovered
and then treated. Yet another option is to expand secondary water uses in outdoor irrigation,
since culinary water is often used currently. This would require expansions of secondary delivery
systems, and many such plans are already in place in a numbers of towns in Washington
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County. 39 Given that the County was initially planning on over 27,000 AFY of reuse water,40
expansion of such systems is a feasible option.
Reuse
The Local Waters Alternative’s projected volume of reuse is less than the project applicant’s
projected volume because this Alternative reflects both the change in water use habits as a result
of the proposed higher level of conservation (35 gpcd indoors) and the revised population
estimate. Reuse water in Washington County would come from all the communities identified in
Draft Study Report 19 that currently are, or can be, served in the future: St. George, Washington,
Santa Clara, and Ivins.41 This analysis assumes that 90% of water used indoors returns to the
system as wastewater and would be treated at a reuse treatment plant,42 and that small volumes
of water used indoors in commercial buildings could be reused.43 This results in an estimated
16,900 AFY of reuse water in the year 2060. Current reuse levels are an estimated 3,900 AFY,
and the St. George Regional Water Reclamation Facility’s capacity is 7,800 AFY. An expansion
of this plant could result in a capacity of 11,200 AFY, and it is stated in Draft Study Report 19
that any water beyond this volume would require an additional treatment plant.44 Since the Local
Waters Alternative proposes developing 3,300 AFY of reuse water beyond the current treatment
plant capacity, it is likely that another plant would be needed. This new plant would also have
been built under the original projections by WCWCD, since their projected volume of reuse
water was over 34,900 AFY in 2060.

Agricultural-Urban Water Transfers
The volume of water available from the conversion of agricultural lands was estimated in Draft
Study Report 19 to be 10,080 acre feet per year by 2060. However, there are numerous data
inconsistencies related to this estimate, as explained in Appendix D. Thus, this estimate is
revisited under this Alternative, resulting in an estimated 13,600 acre-feet per year by 2060.
Draft Study Report 6: Land Use Plans and Conflict was also revisited to estimate the amount of
land (in acres) needed to accommodate the future population under the most recent projection
scenario. The results show that the land needs are greater than the amount of land that is readily
39
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Section 4.1.5.4 Potential Secondary Water Systems.
40
Ibid. pg ES-16.
41
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Table 4-6, pg 4-50.
42
The communities listed represent 75% of the population in the county today, and the same ratio is assumed in the
future. 35 gpcd is a conservative rate of indoor water use, and 90% of indoor water use was assumed to be available
for reuse due to losses though consumption and evaporation.
43
A very conservative rate of one minute of faucet use and one toilet flush per capita per day was assumed in the
commercial sector, to account for bathroom and kitchen area uses.
44
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg 4-31 and pg. 6-4.
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available to be developed, without conflict. A “conflict” indicates that a parcel of land is suitable
for more than one land use (e.g. urban development, agriculture, or conservation). Thus there is
a possibility that more agricultural lands will need to be converted to accommodate future
population growth than was predicted. Importantly, this analysis provides a connection between
Studies 6 and 19 so that the impact of future growth onto agricultural lands is connected to the
water made available from that conversion. In contrast, the project applicants made no
connection between the results of these two studies.

Revised Estimate of Water from Agricultural Lands
Draft Study Report 19 presented inconsistent data regarding the water available from agricultural
land conversion, therefore this volume is re-calculated. Draft Study Report 19 initially estimates
that 3,840 acres of agricultural land will be converted between 2005 and 2060, producing 17,290
AFY. However, in the reported planned future water supplies, only 10,080 AFY are presumed
available, and this inconsistency is not explained. Thus, it is more reasonable to account for the
water that is expected to be derived between 2010 and 2060, approximately 3,020 acres which
results in about 13,600 AFY based on the “duty of water” methodology used in Draft Study
Report 19. The duty of water is the average amount of water applied to an acre of crop –
estimated to be 4.5 acre-feet of water per acre. See Appendix D for more on the duty of water,
and for all calculations in this section. This 13,600 AFY of water, in combination with all other
future water supplies, will slightly exceed projected demand in 2060, under the Local Waters
Alternative.

Land Use
Draft Study Report 6 modeled a total of seven land development scenarios to quantify the area of
land needed to accommodate future population growth, and to quantify the acreage available
from undeveloped lands, conservation lands and agricultural lands. 45 The scenarios modeled
different levels of housing density, and included or excluded development on hazardous rock and
soil types. This analysis has been revised to reflect the latest population projections, and features
the scenario that incorporates smart growth and excludes development onto hazardous rock and
soil areas. (See Appendix D for details).
The revised analysis shows that a total of 57,500 acres will need to be developed by 2060 to
accommodate the future population, however only 45,500 acres were identified as developable
without conflict. Thus, the remaining 12,000 acres could be developed from lands that are
suitable to both urban development and agriculture or natural conservation areas.46 Of the
45

Utah Board of Water Resources. 2011. Draft Study Report 6: Land Use Plans and Conflicts. Pg 2-5.
According to Draft Study Report 6, a few hundred acres of land that are well suited to conservation protection
areas are also suitable for agricultural or municipal interests, but since the area is relatively small, it is not included
here.

46

26

Appendix B

9575

12,000 acres need for development, 3,020 acres will come from agriculture and the remainder
(8,980 acres) could come from agricultural lands, conservation lands, growth onto hazardous
rock and soil regions, denser development than was modeled, or some combination thereof.
The manner in which land will be developed is uncertain, but there are indications that more
agricultural land conversions will take place than was estimated in Draft Study Report 19. Past
trends show that the rate of agricultural land conversion in Washington County was more than 3
times faster than the State’s predicted rate.47 Despite this, Draft Study Report 19 relies on the
State’s same predicted rate of conversion through 2060. So, this Alternative assumes that 3,020
acres of agriculture is the minimum acreage that will be converted.

Additional Water from Agricultural Lands
It is plausible that even more agricultural lands will be developed. This alternative characterizes
any water above the 13,600 AFY as “potential” additional agricultural water, which can help to
provide a buffer around predicted demands. Some water utilities plan for a 20% buffer around
demands, and in this case it would be achieved by converting an additional 4,800 acres of
agricultural lands such that it provides 21,600 acre-feet of water. This would bring total supplies
from agricultural conversions up to 35,200 AFY, and would require a total of 7,800 acres. In
2007, 13,810 acres of agricultural were said to exist.48
It is important to bear in mind that the permanent conversion of agricultural lands, often referred
to as “buy-and-dry,” is not the only option. The county could develop more densely and reduce
the number of acres permanently converted from agriculture. In addition, municipalities can
lease water on a temporary or interruptible basis from agricultural water rights holders instead.
In recent years, growing cities throughout the West have acquired agricultural water through
long-term leases, short-term “dry year” leases, interruptible supply agreements, long-term
rotational fallowing agreements (leases), water banks, deficit/partial irrigation practices, and
alternate cropping types. 49 Appendix E provides examples of these types of cooperative
agreements in more detail. These water sharing agreements are becoming more common in the
West because of the benefits they offer over traditional “buy and dry” practices. Specifically,
they can provide reliable water supplies to growing cities while providing farmers with financial
stability.

47

In Draft Study Report 19, one projection of agricultural land conversion was based on the Utah State Water Plan’s
projected agricultural-land conversion rate, 0.54 % per year, from 1990 through 2040. However it is not mention
that between 1990 and 2007 the rate of agricultural conversion was 1.66%, more than 3 times higher. The result is
the predicted number of acres to be converted by 2040 was already exceeded in 2007.
48
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg. 4-42.
49
CDM, 2011. Colorado’s Water Supply Future Colorado Water Conservation Board Alternative Agricultural Water
Transfer Methods Grant Program Summary, Final Report. May 2011.
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IV.

COST ANALYSIS

This section outlines the costs of the Local Waters Alternative and compares it with the Lake
Powell Pipeline. The Local Waters Alternative is very likely to cost significantly less than the
proposed pipeline, though this analysis is constrained by the limited data available for the cost of
conservation, reuse and infrastructure. The present value cost of the Local Waters Alternative which does not include necessary infrastructure costs - is estimated to be about one-third the
present value cost of the pipeline, and every effort was made to be conservative in this estimate.
Infrastructure and treatment costs for secondary water distribution (from reuse and agricultural
water transfers) were not possible to reasonably estimate, however much of it would likely have
been developed under the original pipeline scenario proposed by the project applicants. The
following sections provide estimates of the cost of conservation (to the utility and customers),
reuse, and agricultural water transfers. It concludes with a comparison of the total costs of the
Local Waters Alternative and the Lake Powell Pipeline.
Importantly, pursuing additional water supplies in an incremental fashion is less financially risky
for the utility, the financial backers, and the water customers. Utilities face a lot of uncertainty
with respect to their future water supplies and demand forecasting. Supply uncertainties in
Washington County includes drought and climate change, and demand uncertainty arises largely
from the boom and bust cycles of population growth. The financial risk associated with these
forecasts is greater if a single, large project is built. This approach could unduly commit
residents to high repayment obligations if demands or supplies are very different than projected.
In contrast, the flexible and incremental nature of the Local Water Alternative allows supplies to
be developed in connection with demand, significantly reducing the financial risks associated
with this alternative.

A. CONSERVATION
The cost of conservation was derived from information included in the Washington County
Water Management and Conservation Plan, updated in 2010. Within this Plan, WCWCD
included portions of commissioned study on water conservation program options and costs,
which was developed by Maddaus Water Management. Because only portions of this study were
included, the data available were limited. The data was adjusted to create an “apples-to-apples”
comparison with the Lake Powell Pipeline, but it is worth noting the original results of this study,
which estimates conservation to be about 1/3 the cost of the Powell Pipeline on an annualized per
acre-foot basis:
The average cost of water saved to the utility (present value basis) for all [conservation]
programs ranges from a very attractive $92 to $122 per AF (less than the $620 projected
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price of the Lake Powell water)….The average community cost of water saved ranges
from an attractive $261 to $447 per AF. 50
A similar result was reported in Draft Study Report 10: Socioeconomics and Water Resource
Economics, but strangely, no further explanation of the cost of conservation is provided:
The marginal cost spread, for alternative water resources, is great, with some
conservation features being under $250/acre-foot…. The NED base [Lake Powell
Pipeline] Project costs, without power benefits included, suggest costs
approaching$1,100/acre-foot.51
The analysis presented here reports the total costs of conservation in the Local Waters
Alternative, unlike the above studies which annualize the cost per acre-foot. But to derive the
total cost of conservation, the one-time cost to conserve one acre-foot of water was applied to
every acre-foot of water saved, beyond what is already planned by Washington County. In Draft
Study 19 Washington County reportedly anticipated conserving a little bit more than was
originally mandated by the State (a 25% per capita reduction by 2050). This level of
conservation will occur regardless of whether the Lake Powell Pipeline is constructed, so the
cost to conserve this water is not included in the alternative cost. Only the additional water saved
through more aggressive conservation measures is included in this analysis. Notably, the recent
change in the State’s conservation target (a 25% per capita reduction by 2025) will bring the
County’s conservation targets more closely in line with the Alternative’s targets, thereby
reducing the cost of conservation associated with the Alternative through 2025. However since
the conservation goals beyond 2025 are unknown, this policy shift is not accounted for in the
economic analysis.
Using the Maddaus conservation study, the estimated one-time cost to save one acre-foot is
$3,824 for the utility, and $13,980 for the community, the latter of which includes costs to both
customers and the utility. These conservation cost estimates are roughly in line with reported
costs of conservation in Colorado, which range from about $5,000 - $10,000 per acre foot.52
The one-time cost reflects utility administration, rebates, education, and customer expenses
associated with purchasing water-efficient appliances or materials. The financial investment is a
one-time occurrence, but it is assumed that the water continues to be saved every year through
2060. Appendix F explains the method in more detail.

50

Washington County Water Conservancy District. 2010. Water Management and Conservation. Appendix A,
Section 7.
51
Utah Board of Water Resources. Modified Draft Study Report 10. Socioeconomics and Water Resource
Economics. February 2012. pg ES-2. These values reflect utility costs, community costs were not estimated.
52
Colorado Water Conservation Board, 2011. “Appendix L – SWSI 2010 Municipal and Industrial Water
Conservation Strategies” in Colorado’s Water Supply Future, Statewide Water Supply Initiative 2010. Denver, CO.
January.
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All future investments in conservation were then discounted back to their present value in 2010.
The same two discount rates that were used in Draft Study Report 10 are used here; the 4.14%
discount rate reflects Utah’s calculated real discount rate, and the 3% real discount rate reflects a
social time preference. 53 The results are provided in the Table 5.
Table 5. The Local Waters Alternative estimates the cost of conservation to the community
(which includes the utility and customers) is less than $300,000,000, in 2010 present value.
The cost to the utility is significantly lower. All costs shown in millions.
Discount Rate
Utility Costs, 2010$
Community Costs,
2010$
3%
$83.0
$303.3
4.14%
$67.2
$245.8

B. Reuse
The Local Waters Alternative projects a total of 16,900 acre-feet of reuse water by 2060, which
would necessitate building a new reuse facility with a capacity of about 10 million gallons per
day (mgd). Although the construction of this type of facility is likely a part of Washington
County’s plans for the future (the County estimated developing upwards of 34,900 AF of reuse
water), no cost estimates for building a reuse facility were provided in the Draft Study Reports.
Draft Study Report 10 did estimate the cost to build a reverse osmosis plant, but this is a higher
level of treatment and has a much higher capacity of 36 mgd. The estimated costs ranged from
about $192 million to $362 million, which includes capital costs as well as operations,
maintenance and replacement (OM&R) costs. This would be significantly more expensive, and
therefore it is not an adequate proxy.
The Colorado Water Conservation Board’s Reconnaissance Level Cost Estimates Report
estimated the cost for reuse water on per acre-foot basis.54 The higher cost estimate is used here $13,500 per acre-foot as opposed to $7,000 per acre foot – and this reflects the cost to divert
water, treat it to potable standards, and convey it locally. It results in an estimated cost of $151
million for a 10 mgd plant. Based on actual cost of other facilities and other estimates (see
Appendix F), this appears to be a high but reasonable cost estimate. Notably, the cost to build the

53

Utah Board of Water Resources. Modified Draft Study Report 10. Socioeconomics and Water Resource
Economics. February 2012.
54
CDM. 2010. Appendix N - Reconnaissance Level Cost Estimates for Agricultural and New Supply Strategy
Concepts. Prepared
for Colorado Water Conservation Board. June 4. http://cwcb.state.co.us/water-management/water-supplyplanning/Documents/SWSI2010/Appendix%20N_Reconnaissance%20Level%20Cost%20Estimates%20for%20Stra
tegy%20Concepts.pdf
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reuse facility in St. George was attached to existing infrastructure and cost only $4.2 million.55
With the increase in population, it is possible that a new waste water treatment plant would need
to be built anyway, and a reuse facility could similarly be added on for a very modest cost.
Estimating the cost of distribution infrastructure is difficult, but since $151 million is a high-end
estimate, it may adequately account for those costs. Appendix F provides full details regarding
these data.
The estimated annual O&M costs are 1.25% of capital costs, based on the relative O&M costs
reported in Draft Study Report 10. The costs were applied over time, and discounted to 2010
present value. The estimated total cost to build a new reuse facility is below.
Table 6. The Local Waters Alternative estimates the cost to build and maintain a reuse
facility is at most $150 million in 2010 present value. All figures are in millions of dollars.
Discount Rate
Capital & O&M
Costs, 2010$
3%
$151.5
4.14%
$130.1

C. Agricultural Land Conversions
The Local Waters Alternative assumes that 13,600 acre-feet are highly likely to become
available through agricultural land conversions, and as much as 35,200 acre-feet could become
available through either land conversions or through water leasing. The cost to lease water was
not assessed in Draft Study Report 10; only the cost of water in “water markets,” which seems to
be the cost to purchase water rights from rights holders. The water market cost estimate ranged
from $2,500 - $5,000 per acre-foot, and so the average value was applied ($3750/AF).
Importantly, the cost to lease water would likely be substantially lower. Again, these future costs
are discounted back to 2010. This resulted in a total present value cost of $55.5 million under a
3% discount rate, and a cost of $34.4 million under a 4.14% discount rate.
There may be additional costs associated with new infrastructure to transport or distribute water
coming from agriculture. In addition, treatment will be needed in some or all cases to bring
water up to secondary standards. These costs are not estimated because the manner in which that
might occur (e.g. by blending with cleaner water sources, utilizing existing treatment plants, etc.)
is not known.

55

Chandler. M., Ford, B. Water Reuse – a multifaceted resource. Presentation by Bowen Collins and Associates,
and the City of St. George.
https://pncwa.memberclicks.net/assets/2010ConfTechPresentations/Session09/2010%20pncwa-%20session%2092%20-%20reuse%20-%20mike%20chandler.pdf Accessed November 7, 2012.
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D. Lake Powell Pipeline
Draft Study Report 10 examined the cost of the Lake Powell Pipeline under four configurations
and under two discount rates, for a total of eight cost scenarios. The simplest, least expensive
configuration was chosen to ensure a conservative estimate. Moreover, only the portion of the
project that Washington County will be paying for was considered, since this county is the focus
of this alternative. Thus, the portion attributable to Iron County and Kane County was subtracted
based on the State of Utah’s Opinion of Probable Costs, released in 2008.56 While this data is
relatively old, no other source with equally detailed information was found. Under the lowest
cost scenario (which includes O&M costs), the Washington County portion would be
$1,512,800,000 under a 3% discount rate, and $1,261,300,000 under a 4.14% discount rate.
These estimates include all costs identified in Draft Study Report10, such as capital costs and
operations and maintenance, but does not include the cost to finance the project (i.e. interest and
transaction costs) which will further increase the pipeline costs significantly.
E. Comparison of Costs
The estimated cost of the Local Waters Alternative is about one third the cost of the Lake Powell
Pipeline. While there are some uncertainties and many assumptions embedded in this economic
analysis, it clearly demonstrates that the proposed alternative is indeed worthy of consideration
as a viable alternative. Conservative estimates were made throughout this economic analysis,
such as taking the lowest cost of the pipeline and the highest costs of conservation and reuse.
Although the actual costs of the Local Waters Alternative do not include all potential
infrastructure needs, those total costs are still likely to be lower, if not significantly lower, than
the cost of building the pipeline.
Table 7. The cost of the Local Waters Alternative is about 1/3 the cost of the Lake Powell
Pipeline. All costs shown in millions.

Community
Conservation
Costs
Reuse
Agriculture
Alternative
Total
LPP

3% Discount Rate

4.14% Discount Rate

$294.4

$236.1

$151.5
$55.5
+infrastructure costs
$510.4
+infrastructure costs

$130.1
$34.4
+infrastructure costs
$410.3
+infrastructure costs

$1,512.8

$1,261.3

56

Opinion of Probable Costs
http://www.water.utah.gov/lakepowellpipeline/projectupdates/June2008OPCCSummary%20r1.pdf
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V.

CONCLUSION

The Local Waters Alternative provides a pathway for Washington County to meet projected
water needs in a flexible, local and cost effective manner through the year 2060. In using this
approach, water managers will be able to exceed demands through a combination of
conservation, reuse, and agricultural water transfers. Implementing an aggressive yet achievable
water conservation program over the course of 50 years will result in a demand that is 27% lower
than projected by the applicants. And, this could cost roughly two thirds less than the Lake
Powell Pipeline. The Local Waters Alternative demonstrates the lack of need for this pipeline
and the feasibility and cost-effectiveness of alternative supplies. This alternative should be
included in the No Action Alternative in the forthcoming Draft EIS.
In addition, there are many deficiencies in the draft study documents that call into question the
basic facts about Washington County’s supplies and demands. These deficiencies are
documented in detail in the Appendices. Here we summarize our requests for improved data and
studies:

Critique 1: Draft Study Report 19: Water Needs Assessment does not provide reliable data on
water use or water supply, and it contains errors and inconsistencies.
•

•

Measured water use data – potable and secondary water - should be submitted to
FERC, to determine actual, current water usage, such as gpcd, throughout the
County.
Reliable and consistent water supply data for existing resources and future potential
sources should be submitted to FERC.

Critique 2: Draft Study Report 22: Alternatives Development does not examine a reasonable
range of options, or reasonable combinations of options, and it predicated on an opaque costbenefit analysis.
•

The cost of conservation should be analyzed in a manner consistent with other
alternative supply options.

Critique 3: Draft Study Report 6: Land Use Plans and Conflicts is not aligned with the presumed
acres of agricultural lands that will be converted.
•

The area and types of land needed for future development should be in line with
assumed acres of agricultural conversions.

Critique 4: Draft Study Report 10: Socioeconomics and Water Resource Economics does not
provide any detail about the cost of conservation except to say that it may be a little as 1/5 of the
cost of the Lake Powell Pipeline.
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•

Alternatives to the Lake Powell Pipeline should examine a broader range of
combinations of supply option, such as what is provided in this Alternative.

With a complete set of reliable and measured water data from Washington County, a fair
assessment of the Purpose and Need for this project can be made. We formally request that the
project applicants be required to provide better data and analyses in support of their application
with FERC, and that the Local Waters Alternative be incorporated into FERC’s No Action
Alternative.
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APPENDICES
The following appendices provide additional details regarding the data and information
presented in this Alternative.

Appendix A: Water Supply Data Inconsistencies
Appendix B: Water Supply Estimation Critique
Appendix C: GPCD Analysis
Appendix D: Agricultural Land Conversion Calculations
Appendix E: Temporary Agricultural Water Transfers
Appendix F: Economic Analysis
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APPENDIX A: Water Supply Data Inconsistencies
The data provided in Draft Study Report 19 Water Needs Assessment regarding current supplies
in Washington County, UT is highly inconsistent. While it appears there may be ways to
understand and correct the data presented, it is unreasonable to present such inconsistent data on
current water supplies when claiming a need for additional water supplies. The reported water
data from Washington County is inadequate.
The table below documents the variety of figures reported. In some cases, it seems that the terms
“WCWCD” (Washington County Water Conservancy District) and “Washington County” were
confused and used interchangeably, and these have been corrected.
Table A1. The water supply data reported in Draft Study Report 19 is highly inconsistent,
as shown here.
Reference
#

Culinary

Secondary

Implied Total
Supplies

33,550
6,560
40,110
1
Current
(Table ES-10)
(Table ES-10, Table 4-2*)
WCWCD Water f----------1----------------------------------------------------------- ---------------------45,450
(assumed same
Supplies
2
52,010
as above)
(Table 4-2**)
74,560
7,450
(Table ES-10†, Table 41
82,010
(Table ES-10)
Current
†
)
2
Washington
f----------1----------------------------------------------------------- ---------------------62,650
(assumed same
County Water
2
70,100
(Table 4-2)
as above)
Supplies
t----------1----------------------------------------------------------- ---------------------75,990
3
--(Table 6-2)
~------------~------~----------------------------------------------------------- ---------------------†This value can be found in text associated with the tables cites, either directly above or below the actual table.
*

The value reported in Table 4-2 is actually 10 AFY higher, but this is assumed to be another error.
This value was obtained by adding the two reported potable supplies in Table 4-2: 3,750 and 41,700 AFY.

**

Table 4-2 in Draft Study Report 19 provides the most comprehensive list of water supplies for
Washington County, which is nearly an exact replication of Table 14 from the DWRe Kanab
Creek Virgin River M&I 2005 report, though this is not explicitly stated in Draft Study Report
19. However, Draft Study Report 19 tallies the total surface water supplies as being 33,540,
almost 12,000 AFY less than the correct summation. Secondly, the introductory paragraph states
that total, reliable potable supplies in Washington County are 74,560, yet in the Table 4-2 states
the total is 62,650. The larger number reflects the larger WCWCD estimate, and is reported
throughout Draft Study Report 19 (pgs ES-15, 4-11). In one original source, the WCWCD Water
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Management and Conservation Plan, updated in 2010, reports that available resources for the
County are “approximately 83,910 AF per year.”57
After detailed review of Draft Study Report 19 and the documents cited, it seemed that the
primary discrepancy in Draft Study Report 19 arose from WCWCD’s reported potable supplies.
Draft Study Report 19 reports 33,550 AFY, yet the original studies from which these were data
were derived58 cite a potable water supply that is 10,000-12,000 AFY higher. Draft Study Report
19 states that 5,000 AFY from Sand Hollow Wells are now being reserved for critical drought
periods, however no citation is provided and this is not mentioned even in WCWCD’s 2010
Water Management and Conservation Plan. The remaining missing AFY are unaccounted for,
but seem to reside somewhere in the Quail Creek and Sand Hollow Reservoirs system.
In addition, there is a discrepancy between supply data presented Draft Study 19 and 22. Draft
Study 19 states that Ash Creek will provide 3,000 acre-feet per year, whereas Draft Study 22
states it will provide 5,000 acre-feet per year.59 This discrepancy should be reconciled.

57

Washington County Water Conservation District. 2010. Water Management and Conservation Plan. Pg. 6.
Washington County Water Conservation District. 2010 Water Management and Conservation Plan; WCWCD
Capital Financing Program Amended 2006; DWRe 2009 Municipal and Industrial Water Supply and Uses in the
Kanab Creek/Virgin River Basin (data from 2005); DWRe 2009 State of Utah Municipal and Industrial Water
Supply and Use Studies (data from 2005).
59
Utah Board of Water Resource. March 2011. Draft Study Report 22 Alternatives Development. Pg 2-1
58

37

Appendix B

9575

APPENDIX B: Water Supply Estimation Critique
The Utah Division of Water Resources (DWRe) developed an estimation methodology for
reliable supply of surface and groundwater resources. The reliable yield of water is based on the
lesser value of three criteria: hydrologic capacity of the water source, the physical capacity of
the water system, or the amount allowed by the collective water rights.60 This same
methodology of water supply accounting was used in Draft Study Report 19. However, this
methodology may significantly underestimate current and future supplies because in many cases
the current physical capacity of the water system infrastructure is the limiting factor.
Infrastructure can change, however, and should not necessarily be a proxy for reliable yield of
water. This and other questionable estimation methods used in Draft Study Report 19 are
described below.
Surface Supplies
All current surface supply volumes in Draft Study Report 19 were provided under a 90%
reliability estimate. The method by which this 90% was determined in not explained (i.e. it
could be 90% of historic average flows, or yield available 90% of the time, etc.). Moreover,
given the DWRe’s supply estimation methodology outline above, it is not clear which of the
three criteria were used in determining the reliable supply. Draft Study Report 19 does not
provide this information, nor is it explained whether the 90% was taken after the DWRe’s
reliable supply methodology was already applied. While the actual methodology used to
estimate surface supplies may be valid, Draft Study Report 19 does not provide enough clear
information to allow others to make that assessment.
Groundwater
According to Draft Study Report 19, the basin is already over appropriated and no additional
groundwater withdrawals are planned for future supplies. Therefore, groundwater is only listed
under current supplies. However, the groundwater data provided has some questionable
assumptions regarding estimates of availability. Draft Study Report 19 states that the current,
reliable supply from groundwater wells is calculated by taking one-half of the maximum
capacity, and the wells or pumps are the limiting factor.61 This therefore does not take into
account the physical capacity of the aquifer to yield water, nor does it take into account the
current rights held by the water provider. Thus, 50% of maximum yield “today” may
significantly understate the potential future safe yield. Safe yield can be defined as an amount
that can be withdrawn from an aquifer without negative effects such as decreased river flows,
lowering of the water table, exceeding recharge rates, etc. Washington County Water
Conservancy District’s current ground water supplies are reported to be 6,75062 and yet recharge

60

DWRe. 2009. Municipal and Industrial Supply in the Kanab Creek/Virgin River Basin. (Data from 2005)
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Table 4-2.
62
Ibid. Table ES-10
61
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rates in the Virgin River Basin are said to be 155,000 AFY, according to the WCWCD. 63 While
it is clear the WCWCD does not hold rights to most of the water in Washington County, it still
seems likely that future potential yield from groundwater could be higher than what is presented
in Draft Study Report 19. More information about groundwater supplies needs to be provided to
ensure accurate estimates of current and future yields.
Water Rights
There are questions regarding the analysis of water rights holders in Washington County. The
estimated total supplies for Washington County do not appear to include water rights owned by
private land owners, yet these populations are presumably accounted for in future population
projections. If this is the case, then total current/future water supplies would be under estimated.
In addition, these water rights could theoretically be transferred to water utilities in the future,
thereby increasing future potable supply. However, Draft Study Report 19 makes no mention of
why private rights might never be converted to public utility water rights by 2060.64 This issue
bears further explanation, and should be included in a complete inventory of water supplies in
the County.
Toquerville
The city of Toquerville is a reported to have current secondary supplies of only 160 AFY, 1/3 of
system capacity. However, they have rights up to 2,000 AFY, but their future potential supply is
only counted as 480 AFY. It may prove impossible for Toquerville to physically obtain 2,000
AFY, but there is no justification provided for using the lower estimate when their legal rights
are higher. The low estimation seems to have been linked to limitations in their current
infrastructure, which is not a sound estimation of future potential water supplies. Moreover, this
methodology (i.e. limiting future potential by system capacity, as opposed to water rights or
hydrologic capacity) may have been applied to numerous cities, thereby substantially
underestimating future potential supplies.
Future Reuse
There is a wide variety of estimates for reuse provided in Draft Study Report 19. One estimate is
significantly lower, while three other estimates are higher. The lower estimate is 7,320 AFY
instead of 27,620 AFY (Table ES-15 in Draft Study Report 19), and the explanation is that the
potential volume of reuse water is limited by demand. This is an unsatisfactory explanation,
since the county has five decades to encourage the utilization of reuse water, and this number
seems to be based on current demand. Or this may simply be a typo of significant proportions.
The next estimate is located in the footnotes of this same table (Tables ES-15), in which the
stated potential is 33,910 AFY. And in Table ES-11 there are statements which say that the
63

Washington County Water Conservation District. 2010. Water Management and Conservation Plan. pg 31
Utah Division of Water Resources. 2011, Letter of Response to Comments on the Draft Study Reports and Initial
Study Report Meeting. pg 237.
64
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maximum potential for the reuse facility would be the treatment of all the effluent from the
surrounding St. George communities, which could require a 40 mgd (million gallons per day)
reuse facility. A 40 mgd facility would deliver, at a maximum, 44,800 AFY. 65 The variety of
estimates for reuse is confusing, and needs to be clarified.

65
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Section 4.1.4.3, and Table ES-11
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APPENDIX C: GPCD Analysis
Analysis of Temporary Population’s Effect on Washington County’s GPCD
Water use in Utah is classified as culinary or secondary, indoor or outdoor, and residential,
commercial, industrial, or institutional. Data provided in DWRe’s Kanab Creek/Virgin River
Basin reports66 provides details about the water used in each of these categories. This is the most
well defined source of water use data for Washington County available (despite being almost a
decade old), and is relied upon here to help develop the analysis of per capita water use rates in
Washington County that exclude the temporary population.
Washington County has a 27% temporary population67 that is not accounted for in the typical per
capita water use rate calculation, measure in gallons per capita per day (gpcd). When adjusting
for this temporary population, by assuming indoor use for 5 months and outdoor use for 12
months, the total system-wide potable use is 208 gpcd and the total residential use is 141 gpcd
(see Table C3). Comparing these adjusted numbers with those presented in Figure 4and Figure
5, Washington County’s water use rate is still at the high end of the spectrum despite the fact that
none of the other cities have included this adjustment, and the data from the other cities is
primarily from 2006 and 2008, whereas Washington County data is from 2010. That is to say,
these other cities have far surpassed Washington County’s achievements in conservation long
ago.
Tables C1 shows the original data provided by DWRe in 2005. Table C2 uses the ratios from C1
and applies it to the 2010 gpcd. Table C3 adjusts for the temporary population in 2010 to derive
residential and system-wide water use rates.
Table C1. The original 2005 data from DWRe is replicated here, which is the basis for
subsequent temporary-population adjusted calculations.
2005 DWRe Data - GPCD
Res Indoor
Res outdoor
Commercial
Institutional
Industry/stock water
Subtotals

Culinary
71.9
97.4
61.4
15.5
3.7
249.9

Secondary
0
15.8
9.5
26
1
52.3

66

Total
71.9
113.2
70.9
41.5
4.7
302.2

Utah Department of Natural Resources, Division of Water Resources (DWRe). 2009. Municipal and Industrial
Water Supply and Uses in the Kanab Creek/Virgin River Basin (Data Collected for Calendar Year 2005).
67
MWH 2008.
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Table C2. This shows how the reported 2010 per capita rate of water use, 291.6 gallons per
capita per day (gpcd), is allocated in proportion to the original 2005 data in Table C1.
2010 GPCD
Res Indoor
Res outdoor
Commercial
Institutional
Industry/stock water
Subtotals

Culinary
69.4
94.0
59.2
15.0
3.6
241.1

Secondary
0.0
15.2
9.2
25.1
1.0
50.5

Total
69.4
109.2
68.4
40.0
4.5
291.6

Table C3. This shows that the rate of water use changes to 254.3 gpcd when temporary
residents are excluded from the calculation.
2010 GPCD POPULATION ADJUSTED - 27% residents removed
for 5 months of indoor use and 12 months of outdoor use
Culinary
Secondary
Total
Res Indoor
61.6
0.0
61.6
Res outdoor
68.6
11.1
79.7
Commercial
59.2
9.2
68.4
Institutional
15.0
25.1
40.0
Industry/stock water
3.6
1.0
4.5
Subtotals
208.0
46.3
254.3

Analysis of Climatic Effects on GPCD
Washington County also justifies their higher water use due to the aridity of the region and the
long, hot summers. However, many of the cities listed in Figure 4and Figure 5 have similarly
arid climates. Washington County does not have the highest average temperature, or the lowest
rainfall, or the highest evapotranspiration rate when compared with Albuquerque, Tucson, or the
Las Vegas. But, it does have the highest residential water use, highest outdoor water use, and
highest system-wide water use (Table C4.). Washington County’s outdoor water use is almost
triple that of Albuquerque’s and total water use is almost double that of Tucson’s.
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Table C4. Washington County’s outdoor use is the highest even though it does not have the
most extreme climate compared with other Southwest Communities.68
Entity
Total Res. Outdoor
SystemAvg.
Avg.
Annual
Use (gpcd) Use (gpcd) wide Use
Annual
Annual
ET (in)
(gpcd)
Temp
Precip.
(F)
(in)
Albuquerque
Las Vegas
Tucson
Washington
County

110
174
114
179

42
105
57
109

173
276
156
241

56.0
68.0
68.4
61.8

8.9
4.5
12.0
8.0

38.1
74.8
58.0
55.0

Comparing water use in other Southwest communities to Washington County can provide
valuable insight into the potential for water conservation. Tucson, Albuquerque, and Las Vegas
have similar average temperatures and rainfall as southwestern Utah, yet there is a significant
difference between the rates of water use.
The Alternative does not use the population-adjusted gpcd because 1) Draft Study Report 19
does not, and 2) no other communities do, including Las Vegas which has an extremely high
tourist population, and a similar climate. Lastly, the percent of the population that relies on selfsupplied water (i.e. personal wells or self-supplied industrial water) is included in population
projections and future demand scenarios, even though they are not reliant on any community
system water. Presently this population is quite small (0.3%), but it also is not adjusted for in the
future population or demand analysis.

68

Western Resource Advocates. 2006. Water in the Urban Southwest: An Updated Analysis of Water Use in
Albuquerque, Las Vegas Valley, and Tucson.
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APPENDIX D: Agricultural Land Conversion Calculations

Duty of Water
In Draft Study Report 19 the “duty of water” is defined to be the amount of water (in acre-feet)
used per acre of agricultural land. The duty of water in Washington County, as reported in Draft
Study Repot 19, was derived from 1990 data, in which the “duty of water’ ranged from 3 to 6
AF/ac, so a simple average of 4.5 was used throughout the analysis in Draft Study 19 and this
Local Waters Alternative. However, 3 and 6 AF/ac is a very significant range; just a 0.5 AF/ac
difference could result in thousands of acre-feet per year more or less than what is expected from
land conversions. 69 Thus, this aspect of the analysis needs to be studied much more carefully.
Oftentimes a percentage of agricultural water used is not transferrable, due to evapotranspiration,
return flow or legal requirements, or other issues. None of this was mentioned or explicitly
accounted for in Draft Study Report 19, although it may be embedded in the 4.5 AF/ac value.
Thus, the definition of the “duty of water” requires further explanation by project applicants.

Recalculation of Water from Agricultural Land Conversions
The estimated agricultural conversions in Draft Study Report 19 revealed some inconsistencies.
The originally predicted acreage of agricultural conversion was 3,840 between 2005 and 2060.70
Based on the reported “duty of water”71 this implies 17,280 AFY of water from agricultural
conversions. However since this is based on 2005 levels, presumably a small portion of this has
already been converted. The study should have provided estimates starting in 2010, to keep
within the time frame that is being planned for.
In contrast with these figures, the total volume of water reported in future water supplies is only
10,080 AFY from agricultural conversions. It is based on conversion of agricultural land from
one region called Washington Fields. Using the “duty of water”, 10,080 AFY would be
correlated with 2,240 acres, in the Washington Fields area. Reportedly 622 acres in Washington
Fields were already converted between 2005 and 2010 (derived using the same duty of water
ratio), bringing the total up to 2,862 – much lower than the projected 3,840 acres that are
expected to be converted.
No explanation is provided as to why water from all 3,840 acres (from 2005) are not accounted
for in Draft Study Report 19, and it is not possible to discern how much of that land truly has
69

MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg 4-42
70
Ibid.
71
4.5 acre-feet per acre is the reported volume of water available per acre of agricultural land converted. There are
no reductions made as per the methodology employed in Study 19, and thus the methodology is replicated here.
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already been converted between 2005 and 2010. These conclusions are derived from the data
provided in Table 4-4 in Draft Study Report 19, and it assumes a constant rate of conversion
between 2007 (which reported 13,810 acres of extant agricultural land) and 2060 (predicted to
have 10,610 acres remaining). This results in 3,020 acres of agricultural land being converted
between 2010 and 2060. However, Draft Study Report 19 again provides two conflicting
numbers for remaining acreage in 2007: 13,810 acres and 12,740 acres.72 Thus, there are
significant data inaccuracies, which need to be corrected. The conclusion is that the 3,020 acres
of agricultural land will provide water at a ratio of 4.5 acre-feet of water per acre, and this results
in 13,590 acre-feet of water. This is the same methodology employed in Draft Study Report 19.

Land Development Scenarios and Calculations
Draft Study Report 6 analyzed a variety of land use scenarios for Washington County, based on
population projections from 2008. Scenario 3B was elected because (1) Scenario 3 (A and B)
was the only scenario which quantified the acreages of land that would be suitable to both urban
and agricultural interests, and (2) Scenario 3B does not allow for growth on soil and rock hazard
area, which is in keeping with modern land use planning methods.73
The scenarios are summarized here:
Scenario 1
Scenario 2A
Scenario 2B
Scenario 3A
Scenario 3B
Scenario 4A
Scenario 4B

Sprawl model, allows growth on soil and rock hazard areas
Smart growth, allows growth on soil and rock hazard areas
Smart growth, allows no growth on soil and rock hazard areas
Smart growth, allows growth on soil and rock hazard areas, identifies
areas of conflict
Smart growth, allows no growth on soil and rock hazard areas, identifies
areas of conflict
Smart growth, allows growth on soil and rock hazard areas, identifies
areas of land use preference
Smart growth, allows no growth on soil and rock hazard areas, identifies
areas of land use preference

Population and density data for scenario 3B was derived Table 4-11 in Draft Study Report 6.
Since this Draft Study Report was developed under much higher population projections, the
data– such as the appropriate population density and acres of land needed - was scaled in
proportion to the new population projections. The calculations resulted in an average density of
2.53 housing units per acre, with 2.55 persons per household across the county, including
existing and future development. This results in 6.47 people per acre, and based on GOPB
population projection this implies a total developed area (new and existing) of roughly 89,900
72
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division
of Water Resources. Pg 4-42
73
Utah Board of Water Resources. 2011. Draft Study Report 6: Land Use Plans and Conflicts. Pg 3-20
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acres. Existing development is about 32,400 acres74, so this means 57,500 acres are needed to be
developed. According to Scenario 3B, 45,500 acres can be developed without conflict, which
leaves about 12,000 acres coming from areas that are also suitable for agriculture or
conservation.

74

Utah Board of Water Resources. 2011. Draft Study Report 6: Land Use Plans and Conflicts. Figure 3-6
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APPENDIX E: Temporary Agricultural Water Transfers
Farmers and water providers that do not want to permanently transfer agricultural water to
municipal users have several alternative options, including rotational fallowing agreements,
water leases, water banks tied to agricultural efficiency and alternate cropping practices.
In rotational fallowing agreements, an individual or group of farmers agree to fallow a portion of
their land and then sell the unused portion of their water supply to municipalities. This process
repeats year after year, with different land fallowed in each year. These types of agreements have
worked well in California and are being investigated in several states and provide various
benefits:
•
•

•

Irrigators who are susceptible to fluctuating crop prices receive some financial stability;
Irrigators rest cropland, benefitting soils and improving crop yields, while allowing for
irrigation infrastructure improvements and critical maintenance operations that improve
system efficiency; and
Municipalities receive a steady supply of water, while establishing long-term economic
ties that can support rural communities and the region.

Pursuing rotational fallowing agreements has the potential to ease some of the resistance from
the agricultural community that can result under “buy and dry” (permanent) transfers. However,
rotational agreements provide a more limited new water supply. For example, a three-year
fallowing rotation involving all Washington County agricultural land would yield only one third
of the water used in remaining agricultural land. In reality, not all farmers would likely
participate, further shrinking the available water volumes.
Leasing water is one option for cooperation between agricultural water users and municipalities.
Water can be leased out for long periods of time, for example a decade or more, or for shorter
periods of time, such as one year when dry/drought conditions prevail. Dry year leases can be
structured in various ways. For example, a farmer may agree to lease water to a city during a
drought in exchange for regular annual payments from the city, even in normal water years. In a
time of drought, the farmer fallows irrigated land and transfers the conserved water to the city, in
exchange for a forbearance payment. These types of agreements provide certainty to cities during
drought, but they do not provide new water supplies that meet long-term growing demands.
Agricultural water efficiency improvements could provide additional water supplies. Alternate
cropping practices can free up water by switching a high water-using crop to a low-water using
crop. Municipalities would pay for the efficiency improvements in agriculture, and then use the
quantity of water saved for their own purposes.
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There are also some challenges associated with agricultural water transfers. For example, some
agricultural water supplies in Washington County have high levels of total dissolved solids
(TDS). TDS levels greater than 500 mg/L may be unsuitable for culinary water treatment and
levels greater than 1000 mg/L may be unsuitable for secondary uses. In addition, to maximize
agricultural transfers, infrastructure needs will also have to be addressed. Exchanging water
upstream on the Virgin River to be captured and recharged in an expanded Sand Hollow Aquifer
Storage and Recovery (ASR) project may be an alternative to constructing additional pipelines,
under an expanded agricultural-urban transfer program. Lastly, there are legal challenges to
forging these agreements that can be a significant barrier. The State of Utah may be able to play
an important role in facilitating these agreements.
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APPENDIX F: Economic Analysis
Conservation
The Washington County Water Conservancy District published the Washington County Water
Management and Conservation Plan, updated in 2010. This document quantifies current and
future water supplies and demands. In Appendix A of this study, they included portions of a
document developed by a consultant, Maddaus Water Management, who evaluated conservation
program options and costs. A primary objective of this analysis was to examine how the County
can achieve the State mandate to reduce per capita water use by 25% by 2050.
The consultants developed 3 conservation program scenarios, which had either 14, 25 or 37
conservation measures included. Each program was modeled to run for 30 years, and the
associated water savings and costs were estimated based on penetration rates of the programs.
An estimate of the cost to the utility and the “community costs” – which reflects costs to
customers as well as the utility – were included.
The capital costs to the utility were reported in present value (2007) dollars. The utility’s cost
per acre-foot (which ranges from $92 - $122) represents the capital costs divided by the total
volume of water saved cumulatively over a 30 year period. The 30 year Community Cost is
similarly calculated. These results from the Maddaus study are reproduced in the table below.
These are the primary figures from which the cost of conservation was derived for this
Alternative.
Table G1. This table shows the costs of the three conservation programs modeled by
Maddaus, in 2007$.
# Conservation
Measures

Program A
Program B
Program C

14
25
37

30 Year Present
Value of Water
Utility Costs
$17,968,000
$29,238,000
$41,153,000

30 Year Utility
Cost of Water
Saved ($/AF)
$ 92
$ 98
$ 122

30 Year
Community Cost
of Water Saved
($/AF)
$ 261
$ 328
$ 446

The total, cumulative water saved under Program C (337,320 AF) was calculated based on the 30
Year Present Value of Water Utility Costs and cost per acre foot. This was divided by 30 years
to obtain the average water saved in a year (11,244 AF). The present value utility costs was then
divided by that average (11,244 AF). This results in an estimated capital cost per an acre-foot
saved. This was converted into a 2010 present value, based on the US Bureau of Economic
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Analysis data75, and obtained $3,824/AF. The same calculation method was used to estimate
community costs (based on the same cumulative water savings) and obtained the result of
$13,980/AF.
The reason for obtaining the capital cost per acre-foot saved is so that this cost could be applied
to each acre-foot that would be saved over time (out to 2060) in the Local Waters Alternative for
Washington County. Those future costs were then discounted back to 2010, so that it would be
comparable to the cost analysis developed for the Lake Powell Pipeline. This estimate reflects
the most expensive scenario modeled by Maddaus, even though some conservation measures like the recommended rate structure changes - are cheaper

Reuse
The capital costs of various water reuse facilities are presented here, which was useful to provide
context for the estimated reuse facility cost. The St. George Regional Water Reclamation
Facility cost $4.2 million to construct in 2006. This facility was an addition to an existing
wastewater treatment facility, therefore the costs are quite low compared with some other reuse
facilities that have been built recently in the West. The costs for new reuse facilities vary
widely, due to a variety of factors such as volume of water treated and likely water treatment
technology.
Table G2. This table shows the range of capital costs for building a reuse or reverse
osmosis treatment plant.

Source
St. George
Regional Water
Reclamation
Facility
North Las Vegas
Reuse facility
Las Vegas

Facility
capacity in
Capital Cost, year
million gallons
per day (mgd)
$4,200,000 in
2006

7 mgd

$240,000,000

25 mgd

$37,000,000

10 mgd

75

Capital
cost/unit water

Citation

City of St.
George and
$600,000/mgd
Bowen Collins
and Associates76
Las Vegas
$9,600,000/mgd
Review Journal77
$3,700,000/mgd
City of Las

United States Department of Commerce, Bureau of Economic Analysis. Table 1.1.9. Implicit Price Deflators for
Gross Domestic Product. www.bea.gov accessed on November 5, 2012
76
Chandler. M., Ford, B. Water Reuse – a multifaceted resource. Presentation by Bowen Collins and Associates,
and the City of St. George.
https://pncwa.memberclicks.net/assets/2010ConfTechPresentations/Session09/2010%20pncwa-%20session%2092%20-%20reuse%20-%20mike%20chandler.pdf Accessed November 7, 2012.
77
Curtis, L. North Las Vegas Flow has no place to go. Las Vegas Review Journal. March 22, 2010.
http://www.lvrj.com/news/north-las-vegas-flow-has-no-place-to-go-88803272.html Accessed November 7, 2012.
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Durango Hills
Water Resource
Center
Reverse Osmosis –
Low Estimate
Reverse Osmosis –
High Estimate

Vegas78

$176, 900,000 in
2010$
$341,200,000 in
2010$

36 mgd

$4,900,000/mgd

36 mgd

$9,500,000/mgd

Colorado Water
Conservation
Board

$7,000/AF

Colorado Water
Conservation
Board

$13,500/AF

78

Draft Study
Report 10
Draft Study
Report 10
CWCB.
Reconnaissance
Level Cost
Estimates.79
CWCB.
Reconnaissance
Level Cost
Estimates.80

City of Las Vegas Department of Public Works. Durango Hill Water Resource Center – A water recycling
facility and distribution system. http://www.lasvegasnevada.gov/files/NWwaterresourcecenter.pdf Accessed
November 7, 2012.
79
CDM. 2010. Appendix N - Reconnaissance Level Cost Estimates for Agricultural and New Supply Strategy
Concepts. Prepared for Colorado Water Conservation Board. June 4.
http://cwcb.state.co.us/water-management/water-supplyplanning/Documents/SWSI2010/Appendix%20N_Reconnaissance%20Level%20Cost%20Estimates%20for%20Stra
tegy%20Concepts.pdf
80
CDM. 2010. Appendix N - Reconnaissance Level Cost Estimates for Agricultural and New Supply Strategy
Concepts. Prepared for Colorado Water Conservation Board. June 4.
http://cwcb.state.co.us/water-management/water-supplyplanning/Documents/SWSI2010/Appendix%20N_Reconnaissance%20Level%20Cost%20Estimates%20for%20Stra
tegy%20Concepts.pdf
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Lake Powell Pipeline
FERC Project No. P-12966-004
Water Needs Assessment: Demand and Supply Update
Public Filing

1. Introduction
In April 2016, the state of Utah submitted Final Study Report 19, which included the Climate
Change Report and Water Needs Assessment, as part of its license application for the Lake
Powell Pipeline (LPP). In August of 2017, FERC issued a Request for Additional Information
for total per capita water use data for the years 2011 to 2016. The Utah Division of Water
Resources (UDWRe) informed FERC on October 10, 2017 that the data necessary to respond
would be available in 2018. In July of 2017, the state of Utah released new population
projections prepared by the Kem C. Gardner Policy Institute at the University of Utah (Institute).
In June of 2018, UDWRe published its “2015 Municipal and Industrial Water Use Data” (M&I
Report), which contained total per capita water use data for 2015.
In addition, after the 2016 submission of Study Report 19, both the U.S. Bureau of Reclamation
(Reclamation) and the seven Colorado River basin states continued to model and monitor
Colorado River flows, track Colorado River Storage Project (CRSP) reservoir storage levels, and
develop “options and strategies” to reduce the risk of future Colorado River compact shortage. In
2018, the Applicant and Reclamation reached agreement in principle on an exchange contract
involving the movement of water from below Flaming Gorge Reservoir to Lake Powell, where it
could be diverted through the LPP.
In view of the above developments, Applicant is submitting the following supplemental
information for purposes of ensuring that the FERC administrative record contains the most upto-date information on water demand and supply and related information pertaining to the LPP.
2. Demand Projections
The new population projections and water use data will update the demand estimates set forth in
Study Report 19.
2.1.

Population Projections

The Institute prepared baseline, high and low population projections to address the uncertainty
associated with high growth areas such as Washington County (Policy Institute 2018). Past
projections have underestimated actual population growth in Washington County (Policy
Institute 2018, UDWRe 2016). The Institute projections for Washington County anticipate a
baseline of 468,830 by 2060 with a projected low population of 419,269 and a projected high
population of 501,382 by 2060 (Table 1).
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Table 1. WCWCD Population Projections

Year

2010
2020
2030
2040
2050
2060

Washington
County Total
Population Baseline

WCWCD
Service
Population Baseline

Washington
County Total
Population High

WCWCD
Service
Population High

138,579
186,618
251,636
320,956
391,468
468,830

135,662
182,689
246,338
314,199
383,227
458,960

138,579
187,078
256,759
337,051
417,124
501,382

135,662
183,140
251,354
329,955
408,343
490,827

Source: Policy Institute 2018, UDWRe 2018

2.2.

Current and Projected Water Use

Utah has one of the most comprehensive water use accounting practices in the United States.
Unlike other cities or states, Utah includes all secondary and reuse water in its gallons per capita
per day (GPCD) reporting, thereby reflecting more complete water use information. The latest
per capita water use numbers, as found in the M&I report, are in Table 2.
Table 2. 2015 Per Capita Per Day Water Use
Year1

Water Use
(GPCD)
Residential

2015

Commercial,
Industrial,
Institutional4
Total
System
Water Use

Washington County2
Culinary Secondary
Total3
(potable) (untreated)

Culinary
(potable)

Kane County2
Secondary
(untreated)

Total3

177

16

193

129

58

187

52

57

108

81

15

97

229

73

302

210

73

283

Source: UDWRe 2018
Note:
1 2016 and 2017 water use information has been submitted to the Utah Division of Water Rights and the Utah
Division of Water Resources is currently evaluating the data.
2 Kanab-Virgin River Basin water use
3 Differences between base values and totals due to rounding.
4 The Division of Water Resources included second home water use (e.g., vacation or seasonal homes) in
commercial, industrial, and institutional quantities in the 2010 M&I Water Use report. Second home water use is
now included in residential quantities in the 2015 M&I Water Use report.
Key:
GPCD = gallons per capita per day

The 2015 M&I Water Use Data report employed a revised methodology to examine residential,
commercial, industrial and institutional (CII) uses in comparison to the 2010 M&I Water Use
Data report. The reports differed in approaches for determining service area populations,
residential lot sizes, classification of second home water use, and estimates of secondary or
Lake Powell Pipeline
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nonpotable use. Second home water use (e.g., vacation or seasonal homes) was included in the
CII category in 2010, but was shifted to the residential category in 2015. Although water use of
second homes is included in the GPCD numbers, second home occupants are not included in the
population estimate. As a result, Washington County residential use reflects a substantial
increase in GPCD due to second home water use.
Following the recent completion of a Legislative Water Audit, the State of Utah is developing
updated regional water conservation goals. According to the state, “the purpose of [a] regional
goal setting process is to combine scientific/engineering analysis with regional input to develop
goals appropriate for different areas of the state.” It is anticipated that the updated water
conservation goals will be made public in coming months. The Districts, in coordination with
area retail water providers, will consider the results of this initiative in updating their programs
and establishing their future goals. In the interim, in WCWCD’s current water resource planning,
it has assumed further water use reductions from the reported 2015 per capita use by 20 percent
by 2060. Table 3 below uses the 20 percent reduction from reported 2015 levels to calculate
WCWCD per capita water use projections through 2060.
Table 3. WCWCD Per Capita Total System Water Use Projections with 2060 Conservation
Goals

Year

WCWCD Total System
GPCD with 20%
Conservation

2010
2015
2020
2030
2040
2050
2060

325
302
296
271
250
240
240

Key:
GPCD = gallons per capita per day
WCWCD = Washington County Water
Conservancy District

2.3.

System Loss and Planning Reserve

The updated future demand projections integrate system loss and a 15 year planning reserve.
Study Report 19 did not include either factor in the demand projections.
Consistent with nationwide averages (EPA 2013), Washington County water systems lose
approximately 15 percent of supplied water due to pipe leakage and overflows, meter
inaccuracies, and data/calculation errors. WCWCD is primarily a wholesale water supplier. In
that capacity it does not directly control the commercial or residential water supply lines or water
meters. These are the property and responsibility of the direct retail water providers. WCWCD
Lake Powell Pipeline
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will, however, work with its municipal customers to reduce system loss county-wide. Much of
this reduction will depend on the actions of municipal customers given that most of the identified
system loss occurs in their systems.
As noted in Study Report 19, WCWCD has adopted a policy of maintaining a planning reserve
equal to the estimated water demand for fifteen years. Water is simply not a “real time”
commodity in the sense that it can be immediately produced upon request. The reserve will
protect against:
•
•
•
•

unanticipated variations in supply and demand related to climatic conditions
system infrastructure failure or catastrophic events
delays associated with complex permitting processes
unanticipated population growth

Table 4 below represents future water demand taking into consideration all of the above
information and factors. Figure 1 is a graphic representation of these demand projections.

Table 4. WCWCD Water Demand Projections
WCWCD Water Demand (acre-feet)1

WCWCD Water Demand Plus 15-Year
Planning Reserve (acre-feet)1

Year

2010
2020
2030
2040
2050
2060

Baseline
Population Growth

High
Population Growth

Baseline
Population Growth

High
Population Growth

56,923
69,791
86,370
101,326
118,909
142,408

56,923
69,963
88,128
106,407
126,702
152,296

78,483
94,289
107,999
130,399
155,250
184,513

79,363
97,483
114,610
139,161
165,997
192,953

Key:
WCWCD = Washington County Water Conservancy District
Note:
1 Demand projections based on State of Utah 2017 population and 2015 municipal water use updates.
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Figure 1. Demand Projections for Washington County Water Conservancy District

3. Supply Projections
Since the submission of Study Report 19, there have not been any significant modifications in
the current and future local water supplies. The Virgin River Basin remains the sole surface
water source of water supply for the rapidly growing area. Climate change will only elevate the
risks associated with such sole source reliance. The development of a second water supply, i.e.,
Utah’s Upper Colorado River allocation, remains essential.
3.1.

Colorado River Developments

LPP will use a portion of Utah’s remaining undeveloped Upper Colorado River Basin Compact
allocation. Since the April 2016 filing, there have been a number of developments on the
Colorado River system, both natural and human-induced, including those related to water levels
in CRSP storage facilities.
3.1.1. U.S. Bureau of Reclamation Exchange Contract
In late 2017, Applicant and Reclamation reached agreement in principle on an Exchange
Contract (see Appendix A). Under a 1996 assignment agreement with Reclamation (Reclamation
and the State of Utah 1996), the State of Utah agreed that if it were to benefit from a CRSP
facility in using the assigned water, the state would “enter into a water service contract with the
United States.” The Exchange Contract meets this requirement and its terms are mutually
beneficial. The water, which as originally conceived would have been taken from the Green
River upstream, will now flow downstream through both the Green and Colorado rivers to Lake
Powell. The resulting instream flows will improve instream habitat and will “contribute to
meeting the ESA Recovery Program requirements in reaches 1 and 2” on the Green River, and
thereby “assist Reclamation in its obligations under the 2006 ROD covering the operation of
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Flaming Gorge Dam” (see Appendix A). In turn, LPP will withdraw water from the existing
Lake Powell Reservoir.
Final execution of the Exchange Contract will occur upon completion of the NEPA process. In
the meantime, the parties have executed an interim letter agreement memorializing their
understanding of the Contract (see Appendix A).
3.1.2. Colorado River Drought Response
The Bureau of Reclamation planned, constructed, and now operates the two key reservoirs in the
Colorado River Basin. While both are Federal facilities, they were established by very different
and separate acts of Congress. In 1928 the Boulder Canyon Project Act authorized
Hoover/Boulder Dam which impounds Lake Mead. In 1956 the Colorado River Storage Project
Act authorized Glen Canyon Dam which impounds Lake Powell. In common reference, Lake
Mead was constructed mostly for the benefit of the Lower Division States of Arizona, Nevada,
and California while Lake Powell was constructed mostly for the benefit of the Upper Division
States of Colorado, Wyoming, New Mexico, and Utah.
The Long-Term Operating Criteria, Annual Operation Plans, and the Coordinated Operation of
Lakes Powell and Mead (2007 Guidelines) are handled as seamlessly as possible by the
Reclamation Team made up of staff from the Lower Colorado Region’s Boulder City, Nevada
office and the Upper Colorado Region’s Salt Lake City, Utah offices.
The basic operation philosophy of the two reservoirs is, however, quite different. In the case of
Lake Mead, because of the issues surrounding its origin and the subsequent history, the Secretary
of the Interior (through Reclamation) acts as the Water Master for Lake Mead and the Lower
Colorado River and delivers water by contract to the Lower Basin water users. In the case of
Lake Powell, Reclamation operates the reservoir in close coordination with the Upper Division
States and the Upper Colorado River Commission (Commission). Water delivery to Upper Basin
users is the purview of the Upper Division States based upon their respective water rights
processes. This distinction makes for considerable differences in the way these reservoirs are
managed.
For the combined operations decisions for the Colorado River System, the seven Colorado River
Basin States (“Basin States”), the Commission and Reclamation work closely together to assure
that the Long Range Operating Criteria and all other operational criteria, including the 2007
Interim Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake Powell
and Lake Mead are adhered to. Moreover, Annual Operations planning and execution must be
accomplished with review and consultation with a wide array of interested parties, and needed
compliance with the NEPA and ESA must be satisfied.
Specifically, for the Lake Powell Pipeline the water supply will be derived from the Exchange
Contract referenced above. As with the use of all water rights in the State of Utah, the Utah
Division of Water Rights will administer the process.
It is important to understand that while each state administers is own water rights system the
states have an allocation of water that can be used from the Colorado River. These allocations
Lake Powell Pipeline
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are governed by the 1922 Colorado River Compact. In the Upper Basin, those quantities are also
governed by the 1948 Upper Colorado River Basin Compact.
Reclamation’s benchmark 2012 Colorado River Basin Study and associated climate model
projections indicate a potential decrease in mean natural flow of approximately 9 percent over
the next 50 years (Reclamation 2012). Recent modeling (Reclamation 2018) conducted by
Reclamation for the Basin States in August 2018, taking into account future uses in the Upper
Basin including the LPP, indicate a near zero percent chance of a declared Compact shortage for
the Upper Basin through the year 2050 if hydrology remains similar to what the Basin has
experienced over the last century. If the hydrology of the future looks more like the last 30 years,
including the recent period of historic drought which is similar to drier, hotter climate change
predictions, the risk of a declared Compact shortage rises to approximately 13 percent during the
same period.
An important point of discussion is “What happens if there is not enough water in the Colorado
River system to meet all the allocated uses?” 1 For Lower Division States, the generic answer is
that shortages will be applied. For the Upper Division States, the issue is a bit more complicated.
The 1922 and 1948 Compacts allocate a share of the total Colorado River supply to the Upper
Division States and divide that share among the individual states using a percentage approach. In
addition, the Upper Division States are required “not to deplete the flow reaching the Lower
Basin” such that the 10-year rolling average at Lee Ferry (the basin dividing point) is less than
75 million acre feet. In the history of the administration of the system there has never been a time
when the 10-year rolling average was not met. The 1948 Compact indicates that if such a
situation were to occur, the Upper Division States would have to curtail their depletions to
correct the problem. It goes on to say that the Commission will decide when and how much
curtailment each Upper Division State will be required to take.
Just how this process would be implemented is not certain. Although there is some specific
direction in the 1948 Compact, there are no additional, detailed implementation rules or
procedures in place at this time. Such a shortage has never happened and is not currently very
likely to happen in the near future given that the current 10-year rolling average of deliveries is
near 90 million acre feet. Such a potential curtailment process would not be applied only to the
Lake Powell Pipeline Project water right but to potentially all the post-1922 Compact water
rights in the Upper Basin. The process would be administered from a basin-wide standpoint by
the Commission, which is made up of representatives appointed by the Governors of the four
Upper Division States and one representative appointed by the President of the United States.
Individual state curtailment actions would be determined by the states in accordance with their
water rights laws.
In addition, the above-referenced Basin Study identifies a number of “options and strategies to
resolve supply and demand imbalances” and encourages the Compact states and stakeholders to

1

Primarily due to the lack of upstream storage, some Upper Basin water users see a hydrologic shortage somewhere
in the Basin nearly every year due to variable and localized dry hydrology.
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work together in advancing the same. That work has been ongoing and continues to this day. By
way of example:
•

•

•

•

The states and stakeholders, including conservation organizations, initiated a
“Moving Forward” effort designed to pursue the “next steps” identified in the
Reclamation Study. These steps included the formation of a Coordination Team and
several workgroups, including Municipal and Industrial Conservation and Reuse,
Agricultural Water Conservation and Transfers, and Environmental and Recreational
Flows. Each workgroup, in turn, identified future opportunities and potential actions
(Reclamation 2015).
Reclamation has been working on a Climate Change Adaptation Strategy and
released a progress report in November 2016 (Reclamation 2014, 2016). The four
goals of the Strategy include: an increase in water management flexibility, an
enhancement of climate adaptation planning, the improvement of infrastructure
resiliency, and the expansion of information sharing. The Climate Change
Adaptation Strategy effort has advanced the science in this area and provided funding
in furtherance of the implementation of drought response/climate change measures.
The Basin States, including Utah, have also been actively engaged in the preparation
of drought contingency plans (DCPs) designed to further reduce water shortage risks.
The draft plans and process documents were released for public review on October
10, 2018 (Reclamation and Colorado River Basin States 2018). These Upper and
Lower Basin DCPs will supplement the 2007 Interim Guidelines, which were
themselves designed to reduce shortage risks. It is anticipated that the DCPs will be
fully negotiated and implemented well in advance of any construction activity
associated with LPP. The final DCPs may include a variety of voluntary state water
use reductions, new reservoir drought operation protocols, demand management, and
system conservation programs with associated water banking.
Reclamation, in coordination with the Commission and Basin States, has begun to
run what is being referred to as a “stress test” approach to modelling , utilizing the
1988 to 2015 hydrology, which includes the current historic drought. This recent 28year period is a more conservative estimate of future water supply and assumes less
water is available than under the climate change predictions used in the Basin Study.
This conservative future supply scenario planning will assist the Basin States and
Reclamation in identifying approaches to water development and use that will
support future reservoir storage levels and avoid reservoir levels falling below
critical elevations triggering shortage or interruption of hydroelectric power
generation.

Though the Basin States are diligently working on risk mitigation strategies, there is no
imminent threat to LPP supplies. It must not be forgotten that the availability of water under the
governing Colorado River Compacts, unlike that available under state allocation systems, is not
based on a priority or prior appropriation approach. Although LPP may be built later in time than
other projects that does not mean LPP will be “called out” under the Compacts before other
projects in the basin may suffer a curtailment.
Lake Powell Pipeline
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3.1.3. Applicant Is Prepared for Any Interim Curtailment
Finally, it should be noted that even if there is an interruption of LPP deliveries due to a
Colorado River system shortage declaration, it would be temporary in nature, may not entail
more than a partial curtailment of LPP deliveries, and would be accommodated under applicable
comprehensive water supply plans. Project beneficiaries would, for a period of time, rely on
underground storage, enhanced groundwater pumping, and other interim measures. Such a low
risk eventuality, for which a prudent back-up plan is nevertheless in place, does not affect the
viability of this essential second source of supply for southwestern Utah. A determination of the
level of acceptable risk should be, and has been, made at the state and local level.
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Appendix A. U.S. Bureau of Reclamation Exchange Contract
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UNITED STATES OF AMERICA
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
COLORADO RIVER STORAGE PROJECT
FLAMING GORGE STORAGE UNIT
CONTRACT FOR EXCHANGE OF WATER
LAKE POWELL PIPELINE
BETWEEN THE UNITED STATES OF AMERICA
AND THE STATE OF UTAH

THIS CONTRACT, made this _ _ _ _ day of _ _ _ _ _ _ _. 20
, under the
Act of June 17, 1902 (32 Stat. 388), and acts amendatory thereof and supplementary thereto, and
particularly the Colorado River Storage Project (CRSP) Act of April 11, 1956 (43 U.S.C. §§ 620, et seq.)
(CRSP Act), and the Reclamation Project Act of 1939, Section/14 (43 U.S.C. § 389), all
collectively referred to as the Federal Reclamation Laws, is between the UNITED STATES OF
AMERICA (United States), acting through the Bureau of Reclamation (Reclamation)
represented by the Contracting Officer executing this Contract, and the STATE OF UTAH, Utah
Board of Water Resources (Board).
RECITALS
a. The CRSP Act authorized construction and operation and maintenance (O&M) of
facilities for the purposes of, among other things, making it possible for the states of the
Colorado River Upper Basin, including the State of Utah to utilize their apportionments
of water under the 1922 Colorado River Compact and the 1948 Upper Colorado River
Basin Compact (collectively Compacts).
b. The United States constructed the Flaming Gorge (FG) Unit, as an initial storage unit of
CRSP, as authorized by the CRSP Act. The FG Unit is located on the Green River in the
State of Utah and impounds Flaming Gorge Reservoir which lies within the States of
Utah and Wyoming. Flaming Gorge Dam is located on the upper main-stem of the Green
River in northeastern Utah.
c. The United States constructed the Glen Canyon Unit (GC), as an initial storage unit of
CRSP, as authorized by the CRSP Act. The GC Unit resides on the Colorado River in
the State of Arizona and impounds Lake Powell which lies within the States of Arizona
and Utah. Glen Canyon Dam is located in the Upper Colorado River Basin,
approximately 15 miles upstream from Lee Ferry. The Colorado River Compact
designates Lee Ferry as the point dividing the Upper and Lower Colorado River Basins.
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d. Below the FG Dam, the Green River supports populations of four endangered native
fishes. The Upper Colorado River Endangered Fishes Recovery Program (Recovery
Program) was established in 1988 under an agreement signed by Reclamation and the
states of Colorado, Utah and Wyoming to recover the endangered fishes while allowing
for continued water development in the Upper Basin. Operation of FG Dam influences
downstream flow and temperature regimes, the ecology of the Green River, and recovery
of the native fishes. Downstream of the FG Dam the Green River is joined by the
Yampa, White and Duchesne Rivers, and portions of each have been designated as
critical habitat under provisions of the Endangered Species Act of 1973 (16 U.S.C. §
1531-1544) (ESA). Reclamation's current obligations for the recovery of the endangered
fish in the Green River, through implementation of the ESA, were established in the 2006
Record of Decision (2006 ROD) on the Operation of Flaming Gorge Dam Final
Environmental Impact Statement (FEIS).
e. Reclamation's commitment, as described in the 2006 ROD, is to manage FG Dam
releases in Reach 1 (immediately below the dam) to meet Reach 2 flow targets, as
measured with the United States Geological Survey (USGS) stream gauge on the Green
River at Jensen, Utah. The assumption, based on the then projected hydrology and
depletions in the 2006 ROD analysis, was that Reach 3 targets measured with the USGS
stream gauge on the Green River at Green River, Utah, would be met once Reach 2
targets were met.
f.

The CRSP Act authorized the construction of sixteen participating projects including the
Central Utah Project (CUP). Because of its size and complexity, Reclamation divided the
CUP into six units to be built in two phases. The "Initial Phase" of the CUP included four
units, of which three have been fully constructed, with the remaining unit nearing
completion. The "Ultimate Phase" of the CUP consisted of the Uintah and Ute Units
with only the ,Uintah Unit being partially developed. In 1992, in the Central Utah Project
Completion Act (CUPCA) (Pub. L. 102-575), Section 501(a)(3) Congress stated that
there is no present intent to proceed with Ultimate Phase construction.

g. In 1996, when CUP funding was modified, Reclamation assigned the water right
associated with the Ultimate Phase portion of the CUP, No. 41-3479 (A30414d) (as
numbered by the Utah State Engineer), to the State of Utah through the Board of Water
Resources (Assigned Water Right). The Board desires to put the Assigned Water Right to
beneficial use.

h.

The March 12, 1996 Assignment agreement for the Assigned Water Right (Assignment
Agreement) includes the provision "Upon release from Flaming Gorge Reservoir, said
water right can be developed, diverted and perfected by the State of Utah as permitted by
law. The Slate of Utah agrees lhat if it stores water in or benefits uin:ctly from lhe
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Colorado River Storage Project Facilities, the state of Utah will enter into a water service
contract with the United States." (Assignment Provision) (Exhibit A).
1.

This Contract is one of two contracts that will satisfy the Assignment Provision for the
Board's interest in the Assigned Water Right. The Board is requesting to enter into two
separate contracts for the Assigned Water Right; this contract is for 86,249 acre-feet of
water and is intended for the development of the Lake Powell Pipeline Project which will
divert from Lake Powell near Glen Canyon Dam. The remaining 72,641 acre-feet will be
under a separate and distinct contract and is intended to be used in the development along
the Green River (Green River Block).

J.

The Lake Powell Pipeline Development Act (U.C.A. 73-28-101), enacted in 2006,
provided for development, construction, operation, maintenance, repair and replacement
of the project. No new federal infrastructure construction is required or anticipated as a
result of this contract, nor does it contemplate or necessitate any change in the operations
of the FG or GC Storage units.

k. The Board desires to develop the Assigned Water Right in a manner legally conforming
to the Assignment Provision of the Assignment Agreement, and is willing to forbear the
diversion of a portion of the natural flows to which the State is entitled under the
Compacts, and allow these flows to contribute to meeting the ESA Recovery Program
Requirements in Reaches 1 and 2. This will assist Reclamation in meeting its obligations
under the 2006 ROD, and in addition, the Reach 3 responsibilities of Recovery Program
parties. In exchange, the Board will deplete an equal amount of Project Water from FG
Unit releases throughout the year and available for exchange at Lake Powell as more
fully described herein. This Contract does not entitle the Board to call for releases from
FG.

1.

Under Section 14 of the Reclamation Project Act of 1939, (43 U.S.C. § 389), the
Secretary is authorized to "enter into such contracts for exchange ... of water [or] water
rights ... as in his judgment are necessary and in the interests of the United States."

· m. The Secretary has determined that this exchange is in the interests of the United States
because it supports both the Board's desire to develop its apportionment under the
Compacts while improving Reclamation's ability to meet flow recommendations.
n. Under Utah Code section 73-10-14 the Board is authorized to enter into contracts with
federal agencies "on behalf of the state for any purpose which relates to the development,
conservation, protection and control of the water and power resources of the state." The
· Board authorized this Contract because it will allow Utah to develop its water allocation
under the Compacts while improving Reclamation's ability to reach target flows for the
endangered fishes.
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NOW THEREFORE, in consideration of the mutual and dependent covenants herein contained,
Reclamation and the Board agree as follows:
1. nPPTNTTT()N~

For purposes of this Contract only, the following terms are given the definitions below:
(a) Assigned Water Right: means an interest in Application to Appropriate number A30414d
(as numbered by the Utah State Engineer) for the diversion of 447,500 acre-feet with
158,890 acre-feet of depletion or segregated portions of A30414d and including change
applications which have or will be filed based on A30414d.
(b) Compact Entitlement Water: means the Utah apportionment of water under Article III of
the Upper Colorado River Basin Compact ("Upper Basin Compact") and regulated by the
State under Article XV(b) of the Upper Basin Compact which expressly recognizes each
compacting state's rights and powers to regulate within its boundaries the appropriation,
use, and control of water apportioned and available to the states by the Colorado River
and Upper Colorado River Basin Compacts.
(c) ESA Recovery Program Requirements: means the FG 2006 RUD Commitment 10, which
requires coordination with the Recovery Program. A technical working group, consisting
of biologists and hydrologists from Reclamation, the Western Area Power
Administration, and the Fish and Wildlife Service, will annually propose to the existing
Flaming Gorge Working Group an initial flow regime that implements, to the extent
possible, the Flow and Temperature Recommendations. This process will concurrently
fulfill informal consultation and coordination requirements of the ESA for the action
agencies.
(d) Project Water: means all CRSP water released from the Flaming Gorge Unit and

delivered to Lake Powell.
(e) Third-Party Contract: means any contract entered into between the Board and a third
party for the beneficial use of the Assigned Water Right.
2. PURPOSE
The purpose of this Contract is to comply with the Assignment Provision and authorize the
exchange of the Assigned Water Right for Project Water. Additionally, the purpose of this
Contract is to support compliance with the 2006 ROD by both Reclamation and the Board.
3. OTHER AGREEMENTS AND OBLIGATIONS
a. This Contract will not alter, modify, or amend the duties, responsibilities,
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I

relationships, or conditions outlined in any agreements not specifically mentioned in
this Contract.
b. This Contract does not alter, modify, or amend the Assigned Water Right's priority
date, points of diversion, nature of or places of use, or any other conditions not
specifically mentioned in this Contract, nor does it result in any relinquishment of the
Assigned Water Right.
c. Prior to the exercise of the exchange of portions of the Assigned Water Right owned
by the Board for Project Water, the Board will be responsible for filing any necessary
water right change applications, obtaining approval from the Utah State Engineer's
Office, and providing copies of the application approval to the United States at no
cost to the United States.
4. TERM
This Contract shall become effective upon written notification by the Board that the Lake
Powell Pipeline is able to deliver any portion of the water available to the Board through
diversions at Lake Powell and will remain in effect for fifty (50) years, unless terminated
under the provisions of this Contract. The Board may request renewal of the Contract by
providing written request to the United States on or before two years prior to the date of
expiration. Reclamation will provide the Board written notice of the renewal deadline at
least sixty (60) days prior to the deadline. Failure by either party to act will not act as an
automatic termination of this Contract or preclude the opportunity for the parties to renew the
Contract. Renewal shall be granted upon such terms and conditions as may be mutually
agreeable between the United States and the Board based upon Federal Reclamation laws and
policy in effect at the time of renewal, and will include a~ update of pricing, accounting and
contract term provisions.
5. MODIFICATION AND TERMINATION
The terms and conditions of this Contract may be amended, or the Contract may be
terminated on January 1 of any year, if the Board and the United States mutually agree in
writing. 'It is the intent of the United States and the Board that this Contract remain in force
for the full term of fifty (50) years, unless terminated or superseded by a mutually agreed
upon contract.
6. EXCHANGE OF WATER
For this exchange, the Board will forbear the depletion of a portion of the Green River and
tributary flows to which it is entitled, and instead allow that portion of the Compact
Entitlement Water rights to contribute to meeting the ESA Recovery Program Requirements
in Reaches 1 and 2. This will assist Reclamation in meeting its obligations under the 2006
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ROD. In exchange, the Board is authorized to deplete an equal amount of Project Water that
is released from the FG Unit and available for exchange at Lake Powell. On an annual basis,
the direct flows that will be left in the river and used to meet ESA requirements will equal the
FG project releases used for depletion by the Board under the Assigned Water Right. The
Board will not make calls for releases from FU Unit storage; rather it will use the Project
Water as released in accordance with the flexibility in Reclamations operations under the
2006 ROD.
7. AMOUNT OF WATER TO BE EXCHANGED
a. The Board and the United States acknowledge that the implementation of the
exchange contemplated in this Contract is consistent with and remains subject to
Reclamation's Section 7 ESA Recovery Program requirements and obligations under
the 2006 ROD.
b. Each water year, the Board may deplete under this Contract up to 86,249 acre-feet,
which is the amount of water that would have been available to deplete as part of its
Compact Entitlement Water, but which has instead been forborne and designated to
meet ESA Recovery Program Requirements in Reaches 1 and 2, or to meet other
CRSP purposes.
c. This Contract is intended only for the exchange of a portion of the Assigned Water
Right for Project Water, and no other water right owned by the Board or any other
person or entity. This Contract does not establish any precedent or right for other
exchanges.
8. RATE AND METHOD OF PAYMENT

a. The Board agrees to make annual payments to the United States as compensation for
the benefits received under this Contract. The annual payment is based on the annual
contract rate multiplied by the number of acre-feet depleted each year. The initial
annual contract rate is $19.00 per acre-foot (Contract Rate). The Contract Rate for
each acre-foot of exchange water depleted will be adjusted every 5 years by applying
the estimated historical average of Reclamation's Construction Cost Index (CCI) of
2.05% annually. Calculation of indexing begins December 31, 2020, with the first
Contract Rate adjustment occurring December 31, 2025. The 5 year adjustments of
the Contract Rate through the contract term, as defined in ~icle 4, are listed in
Exhibit B.
b. The Board agrees to make annual payments to the United States for a proportionate
share of the annual operation and maintenance costs allocable to consumptive use for
the FG Unit. This amount is equal to $3.37 per acre-foot (O&M Assessment). This
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will be assessed on the amount of annual depletions that occur under Third-Party
Contracts.
c. The Board agrees to make annual payments to the United States for an Energy
Savings Assessment. This assessment represents payment for the additional benefit
the Board receives from the elevation of Lake Powell providing reduced pumping lift
energy costs. The Board agrees to pay, per acre-foot depleted, 50 percent of the
energy savings calculation as set forth in Exhibit C (Energy Savings Assessment).
Upon the effective date of this Contract, as provided under Article 4, the Energy
Savings Assessment wil_l be calculated by Reclamation in accordance with the
formula in Exhibit C. The annual Energy Savings Assessment will be reviewed and
adjusted, applying the formula in Exhibit C, on the same schedule as the Contract
Rate adjustment described in Article 8a.
d. The sum of the Contract Rate, O&M Assessment, and Energy Savings Assessment
multiplied by the number of acre-feet depleted by the Board each year will be the
amount of the "Annual Payment." The first Annual Payment will be due upon written
notification from the Board to Reclamation as provided in Article 4. The amount of
such payment shall be based upon the extent of depletions estimated to occur in the
first year based on the water supply under one or more Third-Party Contracts.
Subsequent payments shall be made in advance on or before April 1 of each year
thereafter so long as this contract is in effect. The Board will provide Reclamation an
estimate of annual depletions by January 31 of each year, based on the water supply
under Third-Party Contracts and the United States will bill the Board by March 1 of
each year based upon such estimate. The Board agrees to pay the United States within
30 days of receipt of said bill. If the actual amount of depletion is different from the
amount estimated for the Annual Payment, any adjustments will be made by the
Contracting Officer on the next annual billing.
I

e. The Board's payments made under this Contract will be credited to the Basin Fund,
as required by Section 5 of the Colorado River Storage Project Act, 43 U.S.C. 620d.
9. ACCOUNTING

a. Water right applications will be filed with the Utah State Engineer in accordance with
State Law for all diversions under A30414d. The Board agrees that applications it
must authorize will:
i. Establish the amount of water each water user is entitled to divert and deplete;
and
ii. Establish the points of diversion.
b. The Board agrees, by May 1, to provide to the Contracting Officer an annual
verification that the water available in priority under the Assigned Water Right, as
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determined by the Utah Division of Water Rights,meets or exceeds the estimated
annual depletions provided by the Board under Article 8(d)
c. The Board will provide annual reports to the Contracting Officer that document, on at
least a monthly basis, depletion amounts for the exchange water by January 31 for the
previous calendar year.
d. The Board will hold the United States harmless for damage or claim of damage of
any nature whatsoever, including property damage, personal injury or death arising
out of or connected with the control, carriage, handling, use, disposal, or distribution
of exchange water by the Board.

10. THIRD PARTY CONTRACTS
a. The Board will require, as a condition of its approval of the use of the Assigned
Water Right a Third-Party Contract. Third-Party Contracts will be between the Board
and third-party contractors.
b. The Board will require in all Third-Party Contracts:
i. That water users install measuring devices on all exchange diversion points;
and
ii. That water users will provide to the Board annual reports of the quantity and
beneficial uses of exchange water depleted.
c. The Board will provide the Contracting Officer a copy of each Third-Party Contract
for Assigned Water Right water within 30 days of execution.
d. Third-party contracts entered into by the Board for the Assigned Water Right do not
create an additional obligation for the United States to satisfy obligations under those
Third-Party Contracts beyond its water delivery obligation provided for under this
exchange Contract.

11. ENVIRONMENT AL COMPLIANCE
Compliance with the provisions of the National Environmental Policy Act (NEPA), as
amended, and the Endangered Species Act (ESA), as amended, is a prerequisite to executing
this Contract. Compliance was addressed through [NEPA reference document number],
completed [date].
12. SEVERABILITY
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If any provisions of this Contract or the application thereof to any person or circumstances
shall be invalid or unenforceable to any extent, the remainder of this Contract and the
application of such provisions to other persons or circumstances shall not be affected thereby
and may be enforced to the greatest extent permitted by law.

13. NOTICES
Any notice, demand, or request authorized or required by this Contract shall be de~med
to have been given to the United States, Reclamation, and the Contracting Officer, on
behalf of the Board, when mailed, postage prepaid, or delivered to:
Regional Director
Upper Colorado Region
Bureau of Reclamation
125 South State Street
Room 8100
Salt Lake City, Utah, 84138-1102
and on behalf of the United States to the Board, when mailed, postage prepaid, or
delivered to:
Director
Utah Board of Water Resources
1594 West North Temple
Salt Lake City, UT 84116
PO Box 146201
Salt Lake City, UT 84114-6201
14. STANOARD PROVISIONS
The Standard Provisions applicable to this contract are listed below. The full text of these
articles is attached as Exhibit D and is hereby made a part of this contract.
a.
b.
c.
d.
e.
f.
g.
h.
1.

J.

CHARGES FOR DELINQUENT PAYMENTS
GENERAL OBLIGATION - BENEFITS CONDITIONED UPON PAYMENT
CONTINGENT UPON APPROPRIATION OR ALLOTMENT OF FUNDS
OFFICIALS NOT TO BENEFIT
ASSIGNMENT LIMITED - SUCCESSORS AND ASSIGNS OBLIGATED
BOOKS, RECORDS, AND REPORTS
PROTECTION OF WATER AND AIR QUALITY
RULES, REGULATIONS AND DETERMINATIONS
EQUAL EMPLOYMENT OPPORTUNITY
COMPLIANCE WITH CIVIL RIGHTS LAWS AND REGULATIONS
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k. CERTIFICATION OF NONSEGREGATED FACILITIES

1. MEDIUM FOR TRANSMITTING PAYMENTS
m. CONTRACT DRAFTING CONSIDERATIONS

n. CONSTRAINTS ON THE AVAILABILITY OF WATER
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The United States and the Board agree, by their signatures below, to be bound to this contract
beginning on the date written above.

UNITED STATES OF AMERICA
Approved:

Regional Director

Office of the Regional Solicitor

Bureau of Reclamation

CONTRACTOR

State of Utah
AG' s Representative

Director, Utah Board of Water Resources
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EXHIBITD
STANDARD PROVISIONS
The Contractor, as referred to in the following Standard Provisions, shall be the State of Utah,
acting through the Utah Board of Water Resources (Board).

(a) CHARGES FOR DELINQUENT PAYMENTS
(1) The Contractor shall be subject to interest, administrative, and penalty charges on
delinquent payments. If a payment is not received by the due date, the Contractor shall pay
an interest charge on the delinquent payment for each day the payment is delinquent beyond
the due date. If a payment becomes 60 days delinquent, the Contractor shall pay, in addition
to the interest charge, an administrative charge to cover additional costs of billing and
processing the delinquent payment. If a payment is delinquent 90 days or more, the
Contractor shall pay, in addition to the interest and administrative charges, a penalty charge
for each day the payment is delinquent beyond the due date, based on the remaining balance
of the payment due at the rate of 6 percent per year. The Contractor shall also pay any fees
incurred for debt collection services associated with a delinquent payment.
(2) The interest rate charged shall be the greater of either the rate prescribed quarterly in the
Federal Register by the Department ofthe Treasury for application to overdue payments, or
the interest rate of 0.5 percent per month. The interest rate charged will be determined as of
the due date and remain fixed for the duration of the delinquent period.
(3) When a partial payment on a delinquent account is received, the amount received shall
be applied first to the penalty charges, second to the administrative charges, third to the
accrued interest, and finally to the overdue payment.
(b)

GENERAL OBLIGATION-BENEFITS CONDITIONED UPON PAYMENT

(1) The obligation of the Contractor to pay the United States as provided in this contract is a
general obligation of the Contractor notwithstanding the manner in which the obligation may
be distributed among the Contractor's water users and notwithstanding the default of
individual water users in their obligation to the Contractor.
(2) The payment of charges becoming due pursuant to this contract is a condition precedent
to receiving benefits under this contract. The United States shall not make water available to
the Contractor through CRSP project facilities during any period in which the Contractor is
in arrears in the advance payment of water rates or any operation and maintenance charges
due the United States. The Contractor shall not deliver water under the terms and conditions
of this contract for lands or parties that are in arrears in the advance payment of water rates
and operation and maintenance charges as levied or established by the Contractor.
(c) CONTINGENT ON APPROPRIATION OR ALLOTMENT OF FUNDS
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The expenditure or advance of any money or the performance of any obligation of the United
States under this Contract shall be contingent upon appropriation or allotment of funds.
Absence of appropriation or allotment of funds shall not relieve the Contractor from any
obligations under this Contract. No liability shall accrue to the United States in case funds
are not appropriated or allotted.
(d) OFFICIALS NOT TO BENEFIT
No Member of or Delegate to the Congress, Resident Con;imissioner, or official of the
Contractor shall benefit from this Contract other than as a water user or landowner in the
same manner as other water users or landowners.
(e) ASSIGNMENT LIMITED-SUCCESSORS AND ASSIGNS OBLIGATED
The provisions of this Contract shall apply to and bind the successors and assigns of the
parties hereto, but no assignment or transfer of this Contract or any right or interest
therein by either party shall be valid until approved in writing by the other party.
(f) BOOKS, RECORDS, AND REPORTS
The Contractor shall establish and maintain accounts and other books and records
pertaining to administration of the terms and conditions of this Contract. Subject to
applicable Federal laws and regulations, each party to this Contract shall have the right
during office hours to examine and make copies of the other party's books and records
relating to matters covered by this Contract.
(g) PROTECTION OF WATER AND AIR QUALITY

(1) Project facilities used to make available and deliver water to the Contractor shall be
operated and maintained in the most practical manner to maintain the quality of the
water at the highest level possible as determined by the Contracting Officer:
Provided, That the United States does not warrant the quality of the water delivered
to the Contractor and is under no obligation to furnish or construct water treatment
facilities to maintain or improve the quality of water delivered to the Contractor.
(2) The Contractor shall comply with all applicable water and air pollution laws and
regulations of the United States and the State of Utah; and shall obtain all required
permits or licenses from the appropriate Federal, State, or local authorities necessary
for the delivery of water by the Contractor; and shall be responsible for compliance
with all Federal, State, and local water quality standards applicable to surface and
subsurface drainage and/or discharges generated through the use of Federal or
Contractor facilities or Project water provided by the Contractor within the
Contractor's Project Water Service Area.
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(3) This article shall not affect or alter any legal obligations of the Secretary of the
Interior to provide drainage or other discharge services.

(h) RULES, REGULATIONS, AND DETER1\1INATIONS
(1) The parties agree that the delivery of water or the use of Federal facilities pursuant to
this contract is subject to Federal reclamation law, as amended and supplemented, and the
rules and regulations promulgated by the Secretary of the Interior under Federal reclamation
law.
(2) The Contracting Officer shall have the right to make determinations necessary to
administer this contract that are consistent with its expressed and implied provisions, the laws
of the United States [and the State(s) of Utah], and the rules and regulations promulgated by
the Secretary of the Interior. Such determinations shall be made in consultation with the
Contractor.
(i) EQUAL EMPLOYMENT OPPORTUNITY
(1) During the performance of this Contract, the Contractor agrees as follows:
(a) The Contractor will not discriminate against any employee or applicant for
employment because of race, color, religion, sex, sexual orientation, gender
identity, disability, or national origin. The Contractor will take affirmative
action to ensure that applicants are employed, and that employees are treated
during employment, without regard to their race, color, religion, sex, sexual
orientation, gender identity, disability, or national origin. Such action shall
include, but not be limited to, the following: employment, upgrading,
demotion, or transfer; recruitment or recruitment advertising; layoff or
termination; rates of pay or other forms of compensation; and selection for
training, including apprenticeship. The Contractor agrees to post in
conspicuous places, available to employees and applicants for employment,
notices to be provided by the Contracting Officer setting forth the provisions of
this nondiscrimination clause.
(b) The Contractor will, in all solicitations or advertisements for employees placed
by or on behalf of the Contractor, state that all qualified applicants will receive
consideration for employment without regard to race, color, religion, sex,
sexual orientation, gender identity, disability, or national origin.
(c) The Contractor will send to each labor union or representative of workers with
which it has a collective bargaining agreement or other contract or
understanding, a notice, to be provided by the Contracting Officer, advising the
labor union or workers' representative of the Contractor's commitments under
section 202 of Executive Order 11246 of September 24, 1965, as amended (EO
11246), and shall post copies of the notice in conspicuous places available to
employees and applicants for employment.
(d) The Contractor will comply with all provisions of EO 11246, and of the rules,
regulations, and relevant orders of the Secretary of Labor.
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(2)

(3)

(4)

(5)

(e) The Contractor will furnish all information and reports required by EO 11246,
and by the rules, regulations, and orders of the Secretary of Labor, or pursuant
thereto, and will permit access to his books, records, and accounts by the
Contracting Agency and the Secretary of Labor for purposes of investigation to
ascertain compliance with such rules, regulations, and orders.
(f) In the event of the Contractor's noncompliance with the nondiscrimination
clauses of this Contract or with any of such rules, regulations, or orders, this
Contract may be canceled, terminated or suspended, in whole or in part, and the
Contractor may be declared ineligible for further Government contracts in
accordance with procedures authorized in EO 11246, and such other sanctions
may be imposed and remedies invoked as provided in EO 11246, or by rule,
regulation, or order of the Secretary of Labor, or as otherwise provided by law.
(g) The Contractor will include this clause (1 ), including all provisions of
paragraphs (a) through (g), in every subcontract or purchase order unless
exempted by the rules, regulations, or orders of the Secretary of Labor issued
pursuant to section 204 of EO 11246, so that such provisions will be binding
upon each subcontractor or vendor. The Contractor will take such action with
respect to any subcontract or purchase order as may be directed by the
Secretary of Labor as a means of enforcing such provisions, including sanctions
for noncompliance: Provided, however, that in the event the Contractor
becomes involved in, or is threatened with, litigation with a subcontractor or
vendor as a result of such direction, the Contractor may request that the United
States enter into such litigation to protect the interests of the United States.
The Contractor hereby agrees to incorporate, or cause to be incorporated, clause (1)
as it appears above, including paragraphs.numbered (a) through (g), into any contract
for construction work, or modification thereof, as defined in the regulations of the
Secretary of Labor at 41 C.F.R., Chapter 60, which is paid for in whole or in part
with funds obtained from the Federal Government or borrowed on the credit of the
Federal Government pursuant to grant, contract, loan, insurance, or guarantee or
undertaken pursuant to any Federal program involving such grant, contract, loan,
insurance, or guarantee.
The Contractor will be bound by clause (1) with respect to its own employment
practices when it participates in federally assisted construction work: Provided, That
if the Contractor so participating is a state or local government, clause (1) is not
applicable to any agency, instrumentality, or subdivision of such government which
does not participate in work on or under the contract.
The Contractor will assist and cooperate actively with the Contracting Officer and the
Secretary of Labor in obtaining the compliance of Contractors and subcontractors
with this article, number 14, and the rules, regulations, and relevant orders of the
Secretary of Labor; that it will furnish the Contracting Officer and the Secretary of
Labor such information as they may require for the supervision of such compliance;
and that it will otherwise assist the Contracting Officer in the discharge of his or her
primary responsibility for securing compliance.
The Contractor will refrain from entering into any contract or contract modification
subject to EO 11246 with a contractor debarred from, or who has not demonstrated
eligibility for, Government contracts and federally assisted construction contracts
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pursuant to EO 11246 and will carry out such sanctions and penalties for violation of
this article, number 14, as may be imposed upon contractors and subcontractors by
the Contracting Officer or the Secretary of Labor pursuant to Part II, Subpart D, of
EO 11246. In addition, the Contractor agrees that if it fails or refuses to comply with
these undertakings, the Contracting Officer may take any or all of the following
adions: caned, lerminale, or suspend, in whole or in part, lhis Conlracl; refrain from
extending any further assistance to the Contractor under the program with respect to
which its failure or refusal occurred until satisfactory assurance of future compliance
has been received from the contractor; refer the case to the Department of Justice for
appropriate legal proceedings.

G) COMPLIANCE WITH CIVIL RIGHTS LAWS AND REGULATIONS
(1) The Contractor shall comply with Title Vl of the Civil Rights Act of 1964 (Pub. L.
88-352; 42 U.S.C. § 2000d), the Rehabilitation Act of 1973 (Pub. L. 93-112, Title V,
as amended; 29 U.S.C. § 791, et seq.), the Age Discrimination Act of 1975 (Pub. L.
94-135, Title III; 42 U.S.C. § 6101, et seq.), Title II of the Americans with
Disabilities Act of 1990 (Pub. L. 101-336; 42 U.S.C. § 12131, et seq.), Title III of
the Americans with Disabilities Act of 1990 (Pub. L. 101-336; 42 U.S.C. § 12181, et
seq.), and any other applicable civil rights laws, and with the applicable
implementing regulations and any guidelines imposed by the U.S. Department of the
Interior and/or Bureau of Reclamation.
(2) These statutes prohibit any person in the United States from being excluded from
participation in, being denied the benefits of, or being otherwise subjected to
discrimination under any program or activity receiving financial assistance from the
Bureau of Reclamation on the grounds ofrace, color, national origin, disability, or
age. By executing this Contract, the Contractor agrees to immediately take any
measures necessary to implement this obligation, including permitting officials of the
United States to inspect premises, programs, and documents.
(3) The Contractor makes this agreement in consideration of and for the purpose of
obtaining any and all Federal grants, loans, contracts, property discounts, or other
Federal financial assistance extended after the date hereof to the Contractor by the
Bureau of Reclamation, including installment payments after such date on account of
arrangements for Federal financial assistance which were approved before such date.
The Contractor recognizes and agrees that such Federal assistance will be extended
in reliance on the representations and agreements made in this article and that the
United States reserves the right to seek judicial enforcement thereof.
(4) Complaints of discrimination against the Contractor shall be investigated by the
Conlracling Officer's Office of Civil Righls.
(k) CERTIFICATION OF NONSEGREGATED FACILITIES
The Contractor hereby certifies that it does not maintain or provide for its employees any
segregated facilities at any of its establishments and that it does not permit its employees
to perform their services at any location under its control where segregated facilities are
maintained. It certifies further that it will not maintain or provide for its employees any
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segregated facilities at any of its establishments and that it will not permit its employees
to perform their services at any location under its control where segregated facilities are
maintained. The Contractor agrees that a breach of this certification is a violation of the
Equal Employment Opportunity clause in this Contract. As used in this certification, the
term "segregated facilities" means any waiting rooms, work areas, rest rooms and wash
rooms, restaurants and other eating areas, time clocks, locker rooms and other storage or
dressing areas, parking lots, drinking fountains, recreation or entertainment areas,
transportation, and housing facilities provided for employees which are segregated by
explicit directive or are in fact segregated on the basis of race, creed, color, or national
origin, because of habit, local custom, disability, or otherwise. The Contractor further
agrees that (except where it has obtained identical certifications from proposed
subcontractors for specific time periods) it will obtain identical certifications from
proposed subcontractors prior to the award of subcontracts exceeding $10,000 which are
not exempt from the provisions of the Equal Employment Opportunity clause; that it will
retain such certifications in its files; and that it will forward the following notice to such
proposed subcontractors (except where the proposed subcontractors have submitted
identical certifications for specific time periods):
NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR
CERTIFICATIONS OF NONSEGREGATED FACILITIES
A Certification of Nonsegregated Facilities must be submitted prior to the award of a
subcontract exceeding $10,000 which is not exempt from the provisions of the Equal
Employment Opportunity clause. The certification may be submitted either for each
subcontract or for all subcontracts during a period (i.e., quarterly, semiannually, or
annually). Note: the penalty for making false statements in offers is prescribed in 18
U.S.C. § 1001.
(1) MEDIUM FOR TRANSMITTING PAYMENTS
(1) All payments from the Contractor to the United States under this contract shall be by the
medium requested by the United States on or before the date payment is due. The required
method of payment may include checks, wire transfers, or other types of payment specified
by the United States. I
(2) Upon execution of the contract, the Contractor shall furnish the Contracting Officer with
the Contractor's t~payer's identification number (TIN). The purpose for requiring the
Contractor's TIN is for collecting and reporting any delinquent amounts arising out of the
Contractor's relationship with the United States.

(m)CONTRACT DRAFTING CONSIDERATIONS
This Contract has been negotiated and reviewed by the parties hereto, each of whom is
sophisticated in the matters to which this Contract pertains. Articles 1 through 14 of this
Contract have been drafted, negotiated, and reviewed by the parties, and no one party
shall be considered to have drafted the stated articles.
1

This language may be modified to state Reclamation's selected method of payment.
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(n) CONSTRAINTS ON THE AVAILABILITY OF WATER
(1) In its operation of the Project, the Contracting Officer will use all reasonable means
to guard against a condition of shortage in the quantity of water to be made available
lu lht: Cuulraclur pursuaul lu lhis Cuulracl. In lht: t:vt:nl lht: Cunlracling Ollict:r
determines that a condition of shortage appears probable, the Contracting Officer
will notify the Contractor of said determination as soon as practicable.
(2) If there is a condition of shortage because of inaccurate runoff forecasting or other
similar operational errors affecting the Project; drought and other physical or natural
causes beyond the control of the Contracting Officer; or actions taken by the
Contracting Officer to meet current and future legal obligations, then no liability
shall accrue against the United States or any of its officers, agents, or employees for
any damage, direct or indirect, arising therefrom.
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education to create a healthier planet and sustainable communities. Based in Oakland, California, with an
office in Boulder, Colorado, we conduct interdisciplinary research and partner with stakeholders to
produce solutions that advance environmental protection, economic development, and social equity—in
California, nationally, and internationally. We work to change policy and find real-world solutions to
problems like water shortages, habitat destruction, global warming, and environmental injustice. Since
our founding in 1987, the Pacific Institute has become a locus for independent, innovative thinking that
cuts across traditional areas of study, helping us make connections and bring opposing groups together.
The result is effective, actionable solutions addressing issues in the fields of freshwater resources, climate
change, environmental justice, and globalization. More information about the Institute and our staff,
directors, funders, and programs can be found at www.pacinst.org.
This report is available online at no charge
at http://www.pacinst.org/reports/co_river_municipal_deliveries/. Also posted at this website is the
spreadsheet compiling water use and population data and calculating per capita use rates. The spreadsheet
also lists the sources for the data used in this report.
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Executive Summary
The iconic Colorado River supplies water to millions of people in fast-growing cities in the
Colorado River’s watershed, such as Las Vegas, Mexicali, Phoenix, and St. George, Utah
(see Figure ES-1 at the end of the Executive Summary). Tens of millions of people outside the
watershed, from Denver to Albuquerque and from Salt Lake City to Los Angeles, San Diego,
and Tijuana, also receive water exported from the basin to meet at least some of their residential
and commercial water needs. More than half of the people receiving water from the basin live in
southern California. In fact, about 70 percent of the people that receive water from the basin do
not actually live in the basin. This study reports population and water delivery data and trends for
100 cities and water agencies that use Colorado River basin water, compiling such information
for the first time in one location.
These municipal deliveries – which include deliveries to the residential, commercial, industrial,
and institutional sectors, as well as some landscape irrigation, but do not include deliveries to
agriculture, energy producers, or mining – comprise only about 15 percent of total Colorado
River use (agriculture uses more than 70 percent). However, municipal deliveries are the fastestgrowing sector, driving demands for additional water supplies, placing pressure on a river system
that is over-allocated and facing a supply-demand imbalance, as well as the prospect of longterm declines in run-off due to climate change.
The number of people relying at least in part on water from the Colorado River basin increased
by roughly 10 million people from 1990 to 2008, to a total of almost 35 million. Much of this
increase occurred in areas experiencing extraordinary population growth: several cities in
Arizona and Utah more than tripled in population between 1990 and 2008. The Las Vegas
metropolitan area added upwards of a million people, more than doubling in size. Tijuana also
roughly doubled in size, adding more than 800,000 people reliant on Colorado River water for an
estimated 90 percent of their water supply.
Total water deliveries by these 100 agencies increased from about 6.1 million acre-feet in 1990
to about 6.7 million acre-feet in 2008. The volume of Colorado River basin water deliveries by
these agencies also increased by about 0.6 million acre-feet over this period, from 2.8 million
acre-feet to 3.4 million acre-feet, rising from 46 percent to 51 percent of total deliveries. The
agencies delivering water in southern California actually delivered four percent less water in
2008 than they had in 1990, despite delivering water to almost 3.6 million more people. In fact,
28 water agencies in five different states delivered less water in 2008 than they had in 1990,
despite population growth in their service areas.
Almost every one of the water agencies included in the study experienced declines in per capita
deliveries from 1990 to 2008. People and business are demanding less water than they did in
1990. This report does not attempt to determine the causes of these declines, but it does quantify
these changes over time, giving a picture of trends for municipal water providers. The majority
of people receiving water from the Colorado River basin live in areas where per capita deliveries
dropped an average of at least one percent per year from 1990 to 2008, generating substantial
long-term declines. Many of these areas showed substantial reductions in per capita deliveries
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from delivery rates that were already much lower than average for the 100 agencies; it was not
just the high per-capita-use agencies that demonstrated large reductions in per capita deliveries.
Because of these substantial per capita declines, municipal water deliveries were roughly two
million acre-feet lower than they would have been had per capita deliveries remained constant
from 1990 to 2008.
Nine agencies’ per capita deliveries actually increased from 1990 to 2008, though these agencies
provide water to only about two percent of the total population receiving water from the basin. If
the water agencies in this study had all experienced per capita declines of at least one percent,
total deliveries would have increased by about 300,000 acre-feet, only half as much as the actual
increase in municipal deliveries by these agencies. While small in comparison with the two
million acre-foot reduction already achieved, 300,000 acre-feet is still a sizeable volume of
deliveries that could have been avoided if the agencies with less than one percent average annual
per capita reductions had been more efficient.
Total municipal water deliveries by agencies delivering water from the Colorado River basin
increased by more than 600,000 acre-feet between 1990 and 2008, taking water from a basin that
faces a future challenged by diminished supply and continued population growth. Yet the water
delivery trends of many of these water agencies offer a route forward, where growth can be
accommodated within existing supplies and total demands on the basin actually decline over
time. The large number of water agencies from many parts of the Colorado River basin states
and Mexico that have already achieved substantial declines in per capita deliveries demonstrate
what increased water efficiency and conservation can accomplish and should encourage the less
successful agencies to promote conservation and efficiency more aggressively in their own
service areas.
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Summary of Estimated Water Use in the United States in 2015
2015 withdrawals by category,
in billion gallons per day

•

Public supply 39.0

•

Irrigation 118

•
•

Self-supply
domestic 3.26

Livestock 2.00

•

Aquaculture 7.55

•

Self-supplied
industrial 14.8

•

Mining 4.00

•

Thermoelectric
power 133

• Total withdrawals in 2015, were 322 billion gallons per day
(Bgal/d), resulting in a 9 percent decrease since 2010
• Since 2010, population increased 4 percent and total
domestic use decreased 3 percent, which reduced percapita use to 82 gallons per day
• Consumptive use accounted for 62 percent of water
used for irrigation, and 3 percent of water used for
thermoelectric power in 2015
• Withdrawals for thermoelectric power, irrigation, and public
supply accounted for 90 percent of total withdrawals in 2015

A total of 322 Bgal/d of water withdrawals was reported
for eight categories of use in the United States in 2015, which
was 9 percent less than in 2010 (354 Bgal/d), and continued a
declining trend since 2005. The decline in total withdrawals in
2015 primarily was caused by significant decreases (28.8 Bgal/d)
in thermoelectric power, which accounted for 89 percent of
the decrease in total withdrawals. Between 2010 and 2015,
withdrawals decreased in all categories except irrigation
(2 percent increase), mining (1 percent increase), and livestock
(no change). Fresh surface-water withdrawals (198 Bgal/d) were
14 percent less than in 2010, and fresh groundwater withdrawals
(82.3 Bgal/d) were about 8 percent more than in 2010. Saline
surface-water withdrawals (38.6 Bgal/d) were 14 percent less
than in 2010, and saline groundwater withdrawals (2.34 Bgal/d)
were 5 percent more than in 2010. Total population in the United
States in 2015 (325 million) increased by 4 percent (12.4 million)
from 2010, which was similar to the increase between 2005
and 2010. For the first time since 1995, consumptive use for
irrigation and thermoelectric power were reported. Consumptive
use accounted for 62 percent (73.2 Bgal/d) of water used
for irrigation, and 3 percent (4.31 Bgal/d) of water used for
thermoelectric power in 2015.

U.S. Department of the Interior
U.S. Geological Survey

TAC18-1232_pie chart

Water Use by Category
Withdrawals for thermoelectric power, irrigation and public
supply accounted for 90 percent of total withdrawals in the
United States. Withdrawals by category and State, arranged
from west to east (fig. 1) indicate the general geographical
pattern of water use across the country. Thermoelectricpower withdrawals were prominent in the east and irrigation
withdrawals were prominent in the west. Public-supply
withdrawals are greatest in the states with the largest
population centers.
Withdrawals for public supply were about 12 percent
(39.0 Bgal/d) of total withdrawals, and 61 percent of publicsupply withdrawals were from surface-water sources.
Public-supply systems deliver water to domestic, industrial,
commercial, and other users, and 60 percent of public-supply
withdrawals provided 87 percent of the United States population
(283 million) for domestic indoor and outdoor residential uses.
Other residences are self-supplied from wells or other sources;
these withdrawals were about 1 percent (3.26 Bgal/d) of total
withdrawals and provided water to about 13 percent (42.5 million)
of the United States population. Groundwater was used for
98 percent of the self-supplied domestic withdrawals.
Withdrawals for irrigation were 37 percent (118 Bgal/d) of
total withdrawals, and 42 percent of freshwater withdrawals.
Lands irrigated with sprinkler or micro-irrigation systems
accounted for 63 percent of total irrigated lands. Surface water
supplied about 52 percent of the total irrigation withdrawals. The
17 conterminous Western States accounted for 81 percent of
total irrigation withdrawals, and 74 percent of the total irrigated
lands in the United States.
Withdrawals for livestock and aquaculture combined were
3 percent of the total withdrawals for all categories in 2015.
Total withdrawals for livestock were 2.00 Bgal/d and 62 percent
was from groundwater. Total withdrawals for aquaculture were
7.55 Bgal/d and 79 percent were from surface water.
Self-supplied industrial withdrawals were almost 5 percent
(14.8 Bgal/d) of total withdrawals, and surface water provided
82 percent. Withdrawals for mining were about 1 percent
(4.00 Bgal/d) of total withdrawals, and groundwater supplied
72 percent, mostly (65 percent) from saline water.
Water used for thermoelectric power accounted for 41
percent of total withdrawals (133 Bgal/d), and surface water
supplied almost all withdrawals; 72 percent of the surfacewater withdrawals were freshwater. Powerplants that used
once-through cooling systems accounted for 96 percent of all
thermoelectric-power withdrawals. More than 25 percent of
thermoelectric-power withdrawals and power production was in
Texas, Florida, Illinois, and Michigan.
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Water Use Trends, 1950-2015
Every 5 years since 1950, the U.S. Geological Survey
(USGS) has compiled and estimated water-use information in
cooperation with State, Federal, and local agencies, making
it possible to evaluate water-use trends through time. Total
withdrawals steadily increased from 1950 (180 Bgal/d) to the
peak in 1980 (430 Bgal/d), declined in 1985 (397 Bgal/d), and then
remained fairly steady until 2005 (410 Bgal/d). The sharp decline
in 2010 (354 Bgal/d) has continued through 2015 (322 Bgal/d).
Total withdrawals for 2015 were lower than 1970, and were
about the same as 1965 (310 Bgal/d). Thermoelectric-power
withdrawals increased from 1950 to 1980, then fluctuated slightly
through 2005, and since 2005 have declined sharply because of
increased efficiency and closures of plants with once-through
cooling systems. Irrigation withdrawals steadily increased from
1950 to 1980, when they peaked (150 Bgal/d), then remained
steady through 2005 (127 Bgal/d), declined in 2010 (116 Bgal/d)
and slightly increased in 2015 (118 Bgal/d). The trend toward
using more efficient irrigation systems continued with 10
percent more irrigated lands using sprinkler systems (including
micro-irrigation) in 2015 than in 2010; lands using surface
(flood) irrigation systems decreased by 11 percent. Although
population within the United States has steadily increased since
1950, public-supply withdrawals have varied. Public-supply
withdrawals gradually increased from 1950 (14 Bgal/d), to a
peak in 2005 (44.4 Bgal/d), decreased for the first time in 2010
(42.0 Bgal/d), and have continued to decrease at 7 percent in
2015 (39.0 Bgal/d). Less water was used for domestic purposes
in 2015 than in 2010, which resulted in a decrease of the total
domestic per-capita use rate from 88 gallons per capita per
day (GPCD) in 2010, to 82 GPCD in 2015. Trends for combined
categories of industrial, mining, aquaculture, livestock, and
commercial (reported from 1985 to 1995), show that total
combined withdrawals were steady from 1950 to 1985, then
30,000

decreased in 1985, mostly because of large decreases in
industrial withdrawals between 1980 and 1985. This decreasing
trend has continued until 2015, even though livestock, mining,
and aquaculture uses have increased over time.

Importance of Water-Use Data for the
United States
The most recent USGS publication of water-use data that is
part of the series of reports that began in 1950, and is the basis
of this summary, is USGS Circular 1441, “Estimated use of water
in the United States in 2015” (Dieter and others, 2018) along with
a data release (Dieter and others, 2017). Federal, State, and local
agencies have a key role in the collection and dissemination
of water-use data. By compiling and publishing water-use
estimates for the Nation, the USGS provides water-resource
planners with the information needed to address issues related
to water-resource allocation and environmental effects at
National, regional, and State levels. Water-use data also is a key
component of the water-budget approach for the National Water
Census (http://water.usgs.gov/watercensus), which is a primary
effort of the USGS Water Availability and Use Science Program
(https://www.usgs.gov/science/mission-areas/water/wateravailability-and-use-science-program) that includes research to
improve methods of collection and estimation of water-use data.
References Cited
Dieter, C.A., Linsey, K.S., Caldwell, R.R., Harris, M.A., Ivahnenko, T.I.,
Lovelace, J.K., Maupin, M.A., and Barber, N.L., 2017, Estimated use of water
in the United States county-level data for 2015: U.S. Geological Survey data
release, https://doi.org/10.5066/F7TB15V5.
Dieter, C.A., Maupin, M.A., Caldwell, R.R., Harris, M.A., Ivahnenko, T.I.,
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Figure 1. Withdrawals by category in 2015. States are arranged
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Local Waters Alternative Update
Western Resource Advocates
September 2020
The purpose of this update is to ensure the provision of the most up to date information around water demand
and supply for Washington County. The primary purpose of the Local Water Alternative (LWA) remains the same.
The Local Waters Alternative continues to support the three-pronged water portfolio approach that identifies both
demand and alternative supplies for meeting the water needs of the Washington County community through 2060
(Table 1): water demand management (i.e., conservation) and alternative water supplies, including reuse and the
conversion of some amount of agricultural water to urban water uses. While this portfolio focuses on the
Municipal and Industrial (M&I) sector specifically, we acknowledge that agriculture also plays a role in water use,
and equivalent conservation and efficiency practices should be reviewed as per the 2017 Recommended State
Water Strategy (GWSAT 2017).1
Specifically, the Local Water Alternative continues to support the earlier Alternative Actions:
• Water demand can be decreased at a rate of 1% per capita per year—a documented, typical rate of
reduction for many western communities— resulting in 194 GPCD (gallons per capita per day) in
2060. These water conservation and efficiency approaches include a wide range of best management practices,
such as water rates that encourage efficiency, and land use policies to substantially increase water efficiency in
new construction. These would result in an estimated water demand of 101,900 AFY for Washington County in
2060, equivalent to a water demand increase of 49,081 AFY from the 2015 baseline of 52,819 AFY.
• An increased volume of reuse water can help meet the needs for outdoor landscape irrigation,
and potentially for commercial/industrial purposes. Additional treatment using reverse osmosis is considered
unnecessary to help meet the projected water demands. By 2060, reuse could account for 16,900 AFY.
• An increased volume of agricultural water will become available for municipal water uses, as a
natural function of continued urban population growth. By 2060, conversion of some agricultural lands to urban
development, and water leasing could account for an additional 13,700-35,200 AFY.
• The costs of this Alternative are substantially lower than the cost of the Lake Powell Pipeline. As
estimated in our 2013 analysis, the alternative is about 1/3 the cost of the Lake Powell Pipeline, plus some
undetermined infrastructure costs associated with converting agricultural water supplies.
Table 1: Total Future Water Supplies in the LWA for 2060
Supply Alternative
Culinary
Secondary*
(AFY)
(AFY)
WCWCD Current Supplies
78,400
7,500
and Ash Creek
Reuse
16,900
Agricultural Transfers
13,700 – 35,200
Subtotal
78,400
38,100 – 59,600
TOTAL
116,500 – 138,000
*A portion of the secondary water that is treated could also be used for drinking water.

1

GWSAT (Governor’s Water Strategy Advisory Team). 2017. Recommended State Water Strategy.

1
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Local Waters Alternative Update
Western Resource Advocates continues to present this reasonable, cost-effective and Least Environmentally
Damaging Practicable Alternative. The Local Waters Alternative (or a similar set of approaches) more than meets
future water needs in Washington County.
• Implementation of reasonable and cost-effective conservation measures would substantially lower future
water demand projections;
• Reuse and agricultural water transfers can provide significant amounts of new water supply to meet
projected water needs;
• The Local Waters Alternative costs significantly less than the proposed LPP.
The sources of the data are as follows:
WRA uses most of same water supplies as reported by WCWCD in Final Study Report 22 Alternatives Development
(Report Table 3-1): Existing potable M&I Supply, Planned Projects, Wastewater Reuse Expansion, Other Secondary
Water, and Agricultural Conversion for secondary use.
• WRA’s population projection matches that used in the Final Study Reports 22 and 19.
• WRA uses our own projected volume of reuse water, which is lower than that in the Final Study Report
22, due to decreased supply from residents as a result of conservation.
• WRA adds in additional water resources from expanded agricultural water conversions and leases, as
would be expected from the significant population growth that would occur on agricultural lands.
• WRA uses the more recent and accurate 2015 water demand from the Division of Water Resources2 as
the baseline for water demand, instead of the less accurate 2010 baseline provided by UBWR. We apply a
1% per capita conservation rate per year.
Washington County, UT last reported in the 2019 Regional M&I Water Conservation Plan3 an average water use of
305 gpcd based on 2015 baseline data. Of note, this is the second highest county-wide reported municipal and
industrial demand in Utah (Table 2), and one of the highest rates nationwide (2015 national average is 120 gpcd4).
We recognize that Utah is one of the driest states in the country, with an annual average precipitation of 13.5
inches, with variations between 5 (Great Salt Lake Desert) and 20 inches (Wasatch Mountains).5 According to the
2018 water use data presented by the Utah Division of Water Resources (DNR) through the Open Data portal,6 per
capita water use in communities in Washington County (including St. George and Kanab Creek), remain amongst
the highest in Utah (Table 3).
Other cities in the dry West have taken conclusive steps to become more water efficient and reduce water
demand, while remaining economically and socially vibrant (Table 3). In fact, these cities today already are using
less water than the minimum proposed to be attained in the Lower Colorado River South region by 2060, as set
forth in the 2019 Regional M&I Water Conservation Goals report and the BoR DEIS.7 The questionnaire
administered as part of the outreach in the 2019 Regional report indicates that the largest barriers, and biggest
opportunities, to water conservation across the state of Utah are increased access to better information and
education, and greater incentives.

Utah Division of Water Resources, Utah’s Open Water Data, https://utahdnr.maps.arcgis.com/apps/webappviewer (last visited September 4,
2020).
3 2019 Regional M&I Water Conservation Goals.
4 USGS 2015, Water Use Data for the Nation. Waterdata.usgs.gov/nwis/water_use/
5 Frankson, R., K. Kunkel, L. Stevens and D. Easterling, 2017: Utah State Climate Summary. NOAA Technical Report NESDIS 149-UT, September
2019 Revision, p. 4.
6 Utah Division of Water Resources, Utah’s Open Water Data, https://utahdnr.maps.arcgis.com/apps/webappviewer (last visited September 4,
2020).
7 BoR 2020 Draft Environmental Impact Statement.
2
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Table 2: 2018 Water use across Utah counties (gallons per capita per day) reveals Washington County has one of
the highest rates of use in the state. Data are drawn from the Utah Division of Water Resources (DNR).
County
Washington
Kane
Utah
Weber
Salt Lake
Wasatch
Jordan River
Utah State Average

Total
Gpcd
301
264
215
272
197
277
197
241

Total Potable
gpcd
218
190
132
120
174
146
174
164

Residential
gpcd
168
125
92
82
117
117
117
112

CII
gpcd
50
65
40
38
57
29
57
52

Secondary
gpcd
83
74
83
152
23
131
23
77

Table 3: 2018 Water use by sector across major communities in Utah. Data are drawn from the Utah Division of
Water Resources (DNR).
County
Washington
Washington
Iron
Weber
Utah
Utah
Utah
Salt Lake
Salt Lake

Basin
Kanab Creek /
Virgin River
Kanab Creek /
Virgin River
Cedar / Beaver
Weber River
Utah Lake
Utah Lake
Utah Lake
Jordan River
Jordan River

Subarea
St. George

Total
gpcd
300

Residential
gpcd
177

CII
gpcd
60

Secondary
gpcd
63

Kanab Creek

337

245

93

92

Cedar
Ogden
West Jordan
Provo
Orem
Salt Lake City
West Valley

224
207
194
184
213
191
159

138
76
120
108
150
109
114

64
71
59
76
63
82
43

22
61
14
0
0
0
2

Decoupling Water Demand from Population Growth
Growth in population does not necessarily lead to a linear growth in water demand. Conservation can significantly
bend the curve. Decoupling has occurred across other western cities, showing that it is possible to implement
sustainable water conservation and efficiency practices, while enabling continued growth.
Using data provided in the 2019 Regional report - Table p ES-3,8 the current estimated increase in additional water
demand in the Lower Colorado River South region (including Washington and Kane counties) from the 2015
baseline of 52,819 AFY, is equivalent to 72,694 AFY in 2060 based on a linear average annual decrease in water use
of 0.5% gpcd (from 305 in 2015 to 239 in 2060). Using the projected stepwise goals, Washington county uses a 1%
annual decrease in gpcd per year between 2015 and 2030, similar to the data presented in the LWA. Following
2030, the annual decrease in gpcd slows to 0.5% per year to 2040, and then again to 0.2% per year between 2040
and 2060 (Table 4). The proposed regional goals would result in a decrease in demand by 2060 of 31,909 AFY as
compared to the Draft Study 199 report with the updated population predictions from the Utah’s Governor’s Office
of Planning and Budget (GOPB), released in December 2012.10

8
9

2019 Regional M&I Water Conservation Goals.
MWH. 2011. Lake Powell Pipeline Study: Water Needs Assessment. Draft Study 19. Prepared for Utah Division of Water Resources.
Utah’s Governor’s Office of Planning and Budget (GOPB), released in December 2012.

10
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Table 4 Stepwise water use projections presented in the 2019 Regional M&I Water Conservation Goals.
2015
Population
2012
Revised
GOPB*
2019
Regional
Goals
Difference
LWA 1%
Difference

2015
AFY
(gpcd)

2030
Population

2030 AFY
(gpcd)

2040
Population

280,600

85,000
(263)

371,700

2040
AFY
(gpcd)
108,500
(254)

2060
Population

2060 AFY
(gpcd)

581,700

157,500
(241)
125,513
(239)

154,602

52,819
(305)

251,636

73,850
(262)

320,956

88,801
(247)

468,830

154,602

52,819
(305)
0

251,636

73,850
(262)
0

320,956

85,206
(237)
3,595

468,830

31,909
101,900
(194)
23,613

gpcd: Gallons of water per capita per day; AFY: Acre-feet per year. All numbers are rounded to the nearest whole number, or hundred (for
population in line 1).
*Draft Study 19 conservation goals with more recent population projections.

If Washington County were to decouple water demand from population growth using a steady but continuous 1%
decrease per year in gpcd, the total demand in 206011 would be 101,900 AFY, based on a gpcd of 194. This results
in a 49,081 AFY difference in water demand between 2015 and 2060, as compared to an 72,694 AFY difference
(125,513 AFY projected demand in 2060), assuming a 239 gpcd in 2060 as proposed by the 2019 Regional report
(Figure 1). The overall difference in water demand between the 2019 Regional report estimate and the LWA
estimate in 2060, is 23,613 AFY.
The 2019 Regional report includes a scenario with greater urban efficiency. Table B-6 in the 2019 Regional report
notes that potential residential water use under Scenario 2 (medium conservation approach but greater than
current) could reach 51 gpcd (residential indoors) and 70 gpcd (residential outdoors). In addition, for the M&I
sector as a whole, under scenario 2, the total gpcd could potentially reach 186. This is consistent with the LWA
projections for 2065 assuming a steady 1% yearly reduction in gpcd.
Other counties and cities located in the dry west have decoupled water demand from population growth
successfully and shown that conservation is a reliable, sustainable and effective approach for meeting the future
water demand-supply gap (Table 5). For example, between 1990 and 2010 Las Vegas reduced its gpcd from 348 to
220, using a suite of water demand management measures including tiered-rate water pricing, water smart
incentives, regulations of land-use codes, and public education programs. This reduction is equivalent to an annual
average 2.25% decrease in water use. Las Vegas Valley reduced its per capita water use by 52% between 2002 and
2019 despite a population increase of more than 730,000 residents during that same time, resulting in a 101 gcpd
in Southern Nevada in 2019.12 WRA suggests that Washington County use this as a model of transferrable best
practices for furthering the adoption an implementation of conservation practices.

2017 Gardner Institute report. https://gardner.utah.edu/wp-content/uploads/Kem-C.-Gardner-County-Detail-Document.pdf
Southern Nevada Water Authority. https://www.snwa.com/importance-of-conservation/conservation-facts-and-achievements/index.html.
Accessed August 30, 2020
11
12
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Figure 1: Acre-feet per year water demand projections based on the 2019 Regional M&I Conservation Goals data
(AFY Regional M&I), WRA LWA 1% reduction in gpcd per year (AFY 1% LWA), and an alternative more aggressive
1.5% reduction in gpcd per year (AFY 1.5% Aggressive). The estimated population data are from the 2017 Gardener
Institute Report.
Table 5: Water use across states based on 2015 USGS Water Use Data for the Nation.13 These numbers are based
on county public supplies and populations (not specific cities).
State
Arizona
California
Colorado
Nevada
Utah

County
Maricopa
Los Angeles
Denver
Clark
Washington

Main Community
Phoenix
Los Angeles
Denver
Las Vegas
St. George

Public Supply gpcd
188
124
239
203
293

System Reliability and Water Supply and Demand Projections
The reliability of a water supply system refers to the distribution network reliability to ensure the delivery of water
in proper quantity and pressure, and of good quality to the consumer. This often is related to the infrastructure
design and network functioning, and can include assessing water supplies, water treatment, water losses, and
water demand. Specifically, there are three aspects of supply reliability: (1) demand management, (2)
infrastructure and system reliability improvements, and (3) supply diversification. Conservation savings resulting
from well-planned water demand management programs, need to be accounted for as a reliable future supply,
and need to be an integral component of system reliability assessment.

13

USGS 2015, Water Use Data for the Nation. Waterdata.usgs.gov/nwis/water_use/ (last accessed 09.04.20)
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In addition, in their 2016 report,14 the EPA presented a suite of best practices for considering water conservation
and efficiency as an alternative to water supply expansion. Specifically, they discuss six best practices that can be
undertaken prior to developing water supplies, particularly as they relate to water system and resource
optimization. These include: a) Supply Side and Demand Side Accounting; b) Water Loss Minimization through Leak
Management; c) Metering; d) Conservation Rate Structure; e) End Use Water Conservation and Efficiency Analysis;
and f) Water Conservation and Efficiency Planning.
If Washington County adopted a suite of reasonable and reliable practices and alternatives, such as those
proposed herein and in previous versions of this document, the projected future water demand of 101,900 –
125,513 AFY, could be met without the need to develop additional supplies (Table 6).

Supply Alternative

Table 6 Total Projected Future Water Supplies and Water Demand.
Culinary
Secondary*
Water Demand *
(AFY)
(AFY)
1% /yr decrease in
gpcd
(AFY)
78,400
7,500

WCWCD Current
Supplies and Ash Creek
Reuse
Agricultural Transfers
Subtotal
TOTAL

78,400

16,900
13,700 – 35,200
38,100 – 59,600
116,500 – 138,000

Water Demand**
0.5% /yr decrease
in gpcd
(AFY)

101,900

125,513

*Demand based on 1% per year per capita reduction by 2060 (194 gpcd) as proposed by the LWA.
**Demand based on an average 0.5% per year per capita reduction by 2060 (239 gpcd) as proposed by the 2019 Regional report.

Passive and Active conservation
Water efficiency can be seen as one approach to conservation that results in a steady and gradual decrease in
water use, which does not impact customer lifestyles, and augments supplies. ‘Passive’ water conservation
typically results from policies and laws enacted outside the purview of a water utility, such as building codes and
retrofits requiring the use of more efficient fixtures, as well as broad education. This type of conservation can help
address a part of the M&I gap.
‘Active’ conservation can further meet the M&I gap. It results from proactive water conservation approaches
incentivized and funded by water providers, supported by the state, and that actively facilitate and incentivize
customer participation and response, such as rebates, audits, rate-setting, and education and outreach activities to
increase awareness and behavioral change. Such programs, when integrated as part of local water planning and
management, can result in a significant additional reduction in water demand, without affecting economic and
social livability and vibrancy, and result in better protection of our natural environment. A suite of such active
programs and measures were put forth in the Local Waters Alternative in 2013, and remain even more important
today than they did 7 years ago. Further, the 2019 Regional report puts forth a sound suite of conservation
recommendations from state level policies to water provider approaches, and educational opportunities to
increase behavioral change that can embrace both active and passive conservation approaches to meet the needs
of a growing population without impacting economic or social vibrancy.

14

E.P.A. 2016 report. EPA-810-B-16-005
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MEMORANDUM
To:

Matt Rice, Director
Colorado River Basin Program
American Rivers
Bart Miller, Director
Healthy Rivers Program
Western Resource Advocates

WATER
BALA NC E
CONSULTI NG

cc:

John Cyran, Staff Attorney
Healthy Rivers Project
Western Resource Advocates

From:

Kevin Wheeler, PhD P.E., Water Balance Consulting, LLC

Subject: Lake Powell Pipeline, Draft Environmental Impact Statement
Date:

September 5, 2020

Qualifications
For over 20 years, I have been working on major projects to better manage of Colorado River, both as a
researcher and as a consultant for numerous stakeholders. My expertise is in CRSS model development and
applications. As an employee of the University of Colorado’s Center for Advanced Decision Support for Water and
Environmental Systems (CADSWES), I contributed to the Bureau of Reclamation’s (Reclamation) development of
the CRSS model for the 2000 Colorado River Interim Surplus Guidelines, the Secretarial Implementation
Agreement (SIA), and the Multi-Species Conservation Program (MSCP). As a consultant, I worked for a coalition
of Upper Basin states on CRSS model analysis of the 2007 Colorado River Interim Guidelines for Lower Basin
Shortages and Coordinated Operations for Lake Powell and Lake Mead, for Reclamation on the negotiations and
CRSS modelling to develop Minute 319 between the United States and Mexico, and with Environmental Defense
Fund (EDF) on the development of options for the 2012 Colorado River Basin Water Supply and Demand Study. I
am currently part of the Utah State University Futures of the Colorado team.
http://waterbalance.org/wp-content/uploads/2020/09/Kevin-Wheeler_CV.pdf

Summary and Purpose
The purpose of this memorandum is to provide an independent and objective evaluation of the Draft
Environmental Impact Statement (DEIS) for the Lake Powell Pipeline (LPP).
The objective of the proposed project is transfer 86,294 acre-feet per year from Lake Powell near the city of Page
in Northern Arizona to Washington County, Utah, which is approximately 141 miles to the west of the Lake and
Colorado River. This transfer is intended to meet the projected 2060 demands of the Washington County Water
Conservancy District (WCWCD).
The goals stated in the DEIS are:
1. Diversifying the regional water supply portfolio by providing a second source of water for Washington County;
2. Providing for system reliability by developing a secure source of water;
3. Providing for system redundancy in the event of system failure due to disasters or aging infrastructure;
4. Accounting for climate change scenarios; and
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5. Accounting for long-term uncertainty when considering the summed effect of the vulnerability to the water
supply.
While many aspects of the proposed project have been described in the DEIS, there are two fundamental issues
that bring into question the engineering and scientific robustness of the analysis, and thus call into question the
conclusions based on that analysis. These items are described below.

1. Quantification of the WCWCD demands
The first issue identified was an overestimation of the demands required to meet Washington County, Utah’s
purported demand for water in 2060. According to table 6.2-1 in Volume 2: Appendix B: Purpose and Need, the
population for 2015 is 151,360 and the DEIS indicates an expected to population growth to 458,960 by the
planning time horizon of 2060. In the DEIS, this remarkable increase of the population by 2060 is projected to
result in demands increasing from 59,038 acre-feet in 2015 to 142,408 acre-feet in 2060, an increase in 83,370
acre-feet. This table then extrapolates the population projection to 2075, assuming a constant 1.8% growth rate
after 2060, or no further reductions in growth rates after 2060, adding an additional 42,105 acre-feet of water
demand for a total of 184,513 acre-feet.
The DEIS simply states, “Water demand in 2060 must include population projections out to 2075 because the
WCWCD incorporates a 15-year reserve buffer” without any justification or scientific explanation of the 15-year
“reserve buffer.” The implicit driver for this buffer however becomes apparent when observing the projected
deficits ranging from 53,625 to 112,997 acre-feet, with a median of 85,786 acre-feet (see Table 7.2-1). Without
this “reserve buffer,” the median deficit range would be from 11,520 to 70,892 acre-feet, with a median of 43,681
acre-feet, which would not justify the additional 86,294 water supply. Under the median scenario, there would be
a surplus delivery or unused capacity of at least 42,105 acre-feet per year until 2060, or roughly half of the
pipeline’s capacity. It appears the design was developed for a continued growth pattern until 2075, and the
excess water will discourage conservation measures throughout the entire life of the project.

2. Reliability of Colorado River Flows available for the LPP
The DEIS overestimates the reliability of the water supply available from the Colorado River based on three key
factors: erroneous and optimistic assumptions of hydrologic flows, a lack of analysis for other upper basin
developments (particularly further depletions), and the lack of consideration of the implications stemming from
currently non-modeled policies. The latter refers specifically to the lack of consideration of the Colorado River
Compact.
The analysis of the Colorado River Basin is guided by assumptions embedded into the Colorado River Simulation
System (CRSS) model, a tool which is primarily used to simulate and evaluate the operations of the major
reservoirs of Lake Powell and Lake Mead, and how demands to the Lower Basin states of California, Nevada and
Arizona are met. The level of spatial detail in the Upper Basin in the CRSS is relatively coarse, although
operations of Flaming Gorge Reservoir, Navajo Reservoir and the Aspinall Unit are included. A description of the
model, its strengths and its limitations can be found in Utah State University’s Future of the Colorado Project [1].

2.1. Hydrologic Inflows
Reclamation uses two sources of information for hydrologic inflows to the CRSS. The first is a naturalized flow
record, spanning from 1906 to 2018 and applies the Index Sequential Method (ISM) [2, 3] to generate 113
individual - but highly related - hydrologic scenarios with starting dates at each point in this historical record and
sequences based on historical sequences. This period has an average annual naturalized inflow of 14.76 maf.
This period also includes the well-known pluvial period from 1906-1929, when average inflows were reported to
be 17.85 maf/year, and multitudes of evidence cast doubt on the quality of the gauging during this period.
The second hydrology used in the DEIS is based on a downscaled temperature and precipitation projections from
a suite of now outdated Global Circulation Models from the IPCC AR4 report in 2007 [4]. Referred as CMIP3,
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these climatological variables were passed through a rainfall-runoff model to develop runoff sequences that were
used as inputs into CRSS. The CMIP3 inputs provided a suite of 112 input sequences (i.e. traces), selected from
a variety of GCMs and emissions projections, representing the great deal of uncertainty regarding climate change
at the time of CMIP3. This dataset indicated somewhat lower average annual inflow to Lake Powell, yet a much
wider variability of flows. The CMIP3 data set was used in the 2012 Colorado River Basin Study [5], which was
Reclamation’s first attempt to incorporate the implications of climate changes into its modelling framework. The
CMIP3 inputs to CRSS have been criticized due to multiple bias-correction methods, which were necessary to
match historical conditions [6]. As pointed out in the DEIS, the CMIP3 hydrologic inputs have been superseded by
Reclamation’s CMIP5 inputs which are known to give substantially different results [7], yet these were not used in
this DEIS. The knowledge of climate science has advanced significantly since 2007. Therefore, it is not
scientifically valid to continue to use the CMIP3 information as a basis for climate change analyses.
As pointed out by peer-reviewed scientific articles [8, 9], the high flows of the past are unlikely to reoccur due to
rising temperatures resulting in higher evapotranspiration rates, therefore the high flows that occurred during the
1906-1929 pluvial period cannot be considered probabilistically equivalent to more recent flows. Fortunately,
several alternatives exist that would provide a significantly more accurate depiction of the robustness of the LPP
as a water supply source.
•

•

•

Within the CRSS distribution to stakeholders, Reclamation provides a “stress-test” hydrology that uses
the period from 1988 to 2018. This period has been widely recognized as a more accurate depiction of
the likely future relative to the entire period of record, although it does not reflect hydrologic conditions
affected by future climate changes.
The ability of the LPP to reliably make deliveries during extended drought conditions can only be
evaluated by using a stochastic evaluation multiple potential drought conditions. A resampling of
hydrologic conditions based on the Millennium drought (2000-2018), the Mid-20th century drought (19531977), and/or the Paleo tree ring severe drought (1576-1600) has been recently developed by Utah State
University’s Future of the Colorado River Project [10].
This study should reconduct the analysis using Reclamation’s CMIP5 hydrology inputs rather than the
CMIP3 hydrologic inputs.

2.2. Demands
The variation of the CRSS model used for this DEIS implemented an unrealistic assumption regarding demands
for the other upper basin states. As stated in the document, “... all Upper Basin depletions were held constant at
2020 levels for the years 2020 to 2060 except those identified as reasonably foreseeable, which were held
constant at 2060 levels.” This is clearly problematic from both technical and political standpoints. First it
disregards the equal possibility of development opportunities in Colorado, Wyoming and New Mexico.
Furthermore, the lack of consideration of other Upper Basin developments means that results do not reflect the
true impact of the LPP on Lower Basin water users since the operations of Lake Powell is based on reservoir
storage crossing operational thresholds as defined in the 2007 Shortage Guidelines and more recently in the
Drought Contingency Plan (DCP). The cumulative implications of the LPP with these other proposed development
projects are more likely to push the system to lower elevations than what are shown in Figures 3.8-1 and 3.8-2,
and a higher probability of Lake Powell falling below the minimum power pool elevation of 3490 meters above sea
level (masl) as shown in Figures 2.3-2 and 2.3-8 of Appendix C-10. Reclamation did show an alternative
“sensitivity analysis” in Figure 3.8-3 using the direct Natural Flows and one version of an increasing Upper Basin
Demands, but did not demonstrate this using a Climate Change hydrology nor conduct a full analysis using the
more widely accepted demand projections as published by the Upper Colorado River Commission (UCRC).

2.3. Lack of analysis of implications of non-modelled policies
While the CRSS seeks to incorporate the complex regulatory framework of the Colorado River, it lacks a
representation of the Colorado River Compact, which has serious implications for the analysis conducted in this
DEIS. As described by numerous legal experts [11], Article III(d) of the Colorado River Compact describes and
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obligation for the Upper Division not to cause the 10-year cumulative flow at Lee Ferry to be depleted below 75
maf. In such a circumstance, the Upper Basin States would most likely be required to curtail Upper Basin uses to
meet this compact obligation. The CRSS model has no depiction of this fundamental element within its logic, nor
did this DEIS consider the very real possibility that the LPP would contribute substantially to an increased
likelihood of Upper Basin curtailments. As Reclamation’s 2012 Basin Study indicated, the risks resulting from
climate changes and multi-year droughts fall largely on the shoulders of the Upper Basin, therefore incorporating
these scenarios with a proper analysis of curtailments resulting from Article III(d) is necessary. This is a
shortcoming of the current modelling framework that cannot be ignored.

Acceptable Levels of Risk: Impact and Reliability of the LPP
In the DEIS, Reclamation has addressed the implications of the LPP by focusing on analyzing the deviations from
Lake Powell at the 10th, 50th and 90th percentiles (Figures 3.8-1 and 3.8-3). However, such an analysis does not
reveal the likelihood of crossing critical thresholds, nor the implications of falling water levels on other water users
in the basin. In Appendix C-10, Figure 2.3-8 begins to demonstrate the actual risks to the system by highlighting a
greater than 30% probability that Lake Powell will fall below the minimum power generation elevation within the
next 20 years. Under standard engineering practice, this is clearly not an acceptable risk [12-14]. For a piece of
critical infrastructure such as the Glen Canyon Dam, this is unconscionable.
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Figure 1. Probability of Lake Powell Pool Elevation below 3,490 feet in March. Climate Change Inflows, 86kaf
Lake Powell Pipeline Maximum Depletion. (From DEIS Figure 2.3-8 in Appendix C-10)
While the LPP shows the increased probability of crossing this critical threshold goes up by one to two percent,
the LPP clearly adds to the risk of complete power shutdown of the Glen Canyon Dam. No analysis of the power
generation was provided in this DEIS, or proposed mitigation measures to offset this risk have been considered.
The previous issues raised - optimistic future inflow conditions, minimized future demand conditions, and the
absence of consideration of the implications of compact calls - will elevate the probability of crossing this
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threshold. Furthermore, there has been no analysis presented on the implications of the LPP on the Lower Basin
water users, power generation, or on the implications to other Upper Basin water uses as a result of increased
curtailment.

Conclusions
A brief analysis of the DEIS leaves three major questions. 1) whether the demand projections have been
accurately calculated so as to justify the development of the pipeline, 2) whether there has been a sufficient
analysis of the reliability of the LPP with respect to climate changes and the likely conditions of future sustained
drought, and 3) whether the impacts of the LPP on other existing and future water uses in the system been
sufficiently studied.
There is insufficient information to draw a conclusion on the first question. It is abundantly clear that the second
and third questions have not been examined properly in this DEIS.
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-----Original Message----From: SPKRegulatoryMailbox [mailto:SPKRegulatoryMailbox@usace.army.mil]
Sent: Thursday, June 13, 2019 1:56 PM
To: ericmillis@utah.gov
Cc: McCarthy.Julia@epa.gov; Goldmann.Elizabeth@epa.gov; larry_crist@fws.gov; James Fargo
<James.Fargo@ferc.gov>; nthomas@blm.gov; rbaxter@usbr.gov; Staranch@hotmail.com;
nmpoe0920@gmail.com; rsberryslc@gmail.com; Wilson, Matthew S CIV USARMY CESPK (USA)
<Matthew.S.Wilson@usace.army.mil>
Subject: Lake Powell Pipeline Project Comments (SPK 2008-00354) (UNCLASSIFIED)
CLASSIFICATION: UNCLASSIFIED
Attached please find our comments on your proposed Lake Powell Pipeline (LPP) project. The
comments are based upon our review of the materials that you submitted in response to the public and
agency comments filed with the Corps on the currently pending 404 permit application, and your
response to the Corps' comment letter dated March 15, 2019.
Please provide your responses and any additional information within 30 calendar days from the date of
this letter, or request a time extension, to a specific date, and in writing, by that time. Otherwise, we
will consider your application withdrawn. Our withdrawal of your application does not preclude you
from submitting the requested information, including any additional information you want us to
consider, at a later date. Please refer to identification number SPK-2008-00354 in any correspondence
concerning this project.

This document was provided on behalf of Mr. Matthew Wilson, Senior Project Manager, Regulatory
Division, Sacramento District, U.S. Army Corps of Engineers. If you have any questions, please contact
him at the Bountiful Regulatory Office, 533 West 2600 South, Suite 150, Bountiful, Utah 84010-7744, by
email at Matthew.S.Wilson@usace.army.mil, or telephone at (801) 295-8380 ext. 8311.
v/r,
Regulatory Division
US Army Corps of Engineers, Sacramento District
1325 J Street, Room 1350, Sacramento, CA 95814-2922
916-557-5250 FAX: 916-557-7803
SPKRegulatoryMailbox@usace.army.mil
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DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS, SACRAMENTO DISTRICT
1325 J STREET
SACRAMENTO CA 95814-2922

June 13, 2019
Regulatory Branch (SPK-2008-00354)
Mr. Eric Millis
Utah Division of Water Resources
1594 West North Temple
Salt Lake City, Utah 84116
ericmillis@utah.gov
Dear Mr. Millis:
This letter concerns your proposed Lake Powell Pipeline (LPP) project. The following
comments are based upon our review of the materials that you submitted in response to the
public and agency comments filed with the Corps on the currently pending 404 permit
application, and your response to the Corps’ comment letter dated March 15, 2019. Based
upon our most recent discussions, the Corps is aware of LPP’s ongoing efforts to examine
alternatives that could potentially modify the project footprint, to further avoid and/or
minimize impacts to waters of the United States. Should LPP proceed with such project
modifications, this may result in a withdrawal of the current application, and the revised
project would be evaluated in accordance with our program requirements. If the project is
modified, some of the comments in this letter may be rendered moot.
Notwithstanding your ongoing efforts to identify additional avoidance and minimization
measures, your application for an individual permit remains active, and we are continuing to
process that application. Review of the information you have submitted to date indicates
that several items are still needed to complete processing of your individual permit
application. The information we need to receive in order to complete processing of your
application for an individual permit is below.
1. Describe the extent of indirect impacts to downstream reaches of the drainages to be
permanently filled/flooded by the forebay and afterbay reservoirs. These downstream
reaches could be deprived of water and/or sediments, and those indirect impacts need to be
addressed. Provide an assessment of the extent of indirect impacts and a plan to
compensate for those indirect impacts.
2. Provide a plan to ensure that invasive quagga mussels (Dreissena rostriformis
bugensis) would not be transmitted by the LPP to the receiving basin and/or to streams
along the proposed route (as a result of leakage or spill), such as Kanab Creek and the
Paria River.
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-23. Provide a plan detailing measures that would be implemented along the pipeline route
to minimize impacts to the aesthetic quality of areas along the pipeline alignment.
4. Provide a plan detailing measures that would be implemented to minimize impacts to
sensitive habitats that occur along the length of the pipeline alignment/construction corridor.
Of specific concern are adjacent aquatic resources, riparian areas, and sensitive desert
soils (biological soil crusts).
5. Provide alternatives information sufficient to show compliance with EPA’s Section
404(b)(1) Guidelines for Specification of Disposal Sites for Dredged or Fill Material (40 CFR
230). The 404(b)(1) Guidelines state that no discharge of dredged and/or fill material shall be
permitted if there is a practicable alternative which would have less adverse impacts on the
aquatic ecosystem, so long as the alternative does not have other significant adverse
environmental consequences. An alternative is practicable if it is available and capable of
being done after taking into consideration cost, existing technology, and logistics in light of the
overall project purpose. Practicable alternatives include, but are not limited to: 1) activities
which do not involve a discharge of dredged or fill material into waters of the U.S. and 2)
discharges of dredged or fill material at other locations in waters of the U.S. If it is an
otherwise practicable alternative, an area not presently owned by the applicant which could
reasonably be obtained, utilized, expanded or managed in order to fulfill the basic purpose of
the proposed activity may be considered. Alternatives that we would like to see explored
include the following:
a. Western Resource Advocates, Local Waters Alternative, or an alternative that
maximizes the viable components of that alternative;
b. LPP without hydroelectric component (i.e. eliminate forebay/afterbay permanent
impacts); and
c. LPP that clear-spans stream crossings or uses jack-and-bore or other
underground techniques at all or a majority of stream crossings to prevent or reduce
temporary impacts.
6. Avoidance and Minimization of Aquatic Resource Impacts: Please provide
information demonstrating that the proposed alternative avoids and minimizes aquatic
resource impacts to the maximum extent practicable. Potential means to be explored to
further avoid and minimize impacts include the following:
a. LPP with smaller hydroelectric component (i.e. smaller forebay/afterbay to reduce
permanent impacts and/or alternative pump-storage options that could reduce the size of
or need for an afterbay);
b. LPP with forebay/afterbay at alternative locations (to reduce permanent impacts);
c. Clear-spanning stream crossings and/or using jack-and-bore or other underground
techniques at stream crossings to avoid temporary impacts wherever possible. These
considerations should be evaluated at each proposed crossing, but special emphasis
should be placed on the evaluation of these techniques at the larger crossings, such as
Kanab Creek and the Paria River. Please note that the crossing of Kanab Creek has

Appendix E

20190619-4001 FERC PDF (Unofficial) 06/19/2019

9575
-3been identified as a specific area of concern for the Arizona Game and Fish Department
due to the presence of Speckled Dace (Rhinicthys osculus) and breeding amphibians in
this area.
7. Provide a detailed restoration plan for stream crossings, including baseline
assessment of pre-project conditions, methods to reduce and eliminate impacts during
construction, and methods to restore pre-construction contours, hydrology, and vegetation
(including riparian buffers, as applicable), to ensure that each restored stream crossing will
function at a level comparable to pre-project conditions. Propose a monitoring schedule,
monitoring parameters, and performance standards to document successful rectification of
temporary impacts. Please ensure the plan distinguishes between what will be needed to
restore small crossings versus what will be needed to restore larger crossings (e.g. Kanab
Creek and the Paria River).
8. Please submit a final compensatory mitigation plan that describes how you will
effectively compensate for direct and indirect impacts to waters of the United States. The
plan must be consistent with 33 Code of Federal Regulations (CFR) Part 332, and must
include all required elements specified in 33 CFR, Part 332.4(c)(2–14). Please ensure the
plan addresses the comments in our letters dated April 6, 2017 and September 20, 2017.
Your plan should include an aquatic resources delineation, design drawings, vegetation
plans, including target species to be planted, and final success criteria and should be
presented in the format identified in the Final 2015 Regional Compensatory Mitigation and
Monitoring Guidelines for the South Pacific Division, which can be found on line at
http://www.spd.usace.army.mil/Portals/13/docs/regulatory/mitigation/MitMon.pdf .
9. Provide documentation that FERC, as lead federal agency for this project, has
determined the LPP to be compliant with Section 106 of the National Historic Preservation
Act (Section 106).
10. Provide documentation that FERC, as lead federal agency for this project, has
determined the LPP to be compliant with Section 7 of the Endangered Species Act (Section
7).
11. Provide documentation that FERC, as lead federal agency for this project, has
fulfilled its tribal coordination and consultation responsibilities.
12. Provide documentation that a Section 401 water quality certification has been issued
for this project by the State of Utah.
13. Provide documentation that a Section 401 water quality certification has been issued
for this project by the State of Arizona.
You should provide your responses and any additional information within 30 calendar
days from the date of this letter, or request a time extension, to a specific date, and in
writing, by that time. Otherwise, we will consider your application withdrawn. Our
withdrawal of your application does not preclude you from submitting the requested
information, including any additional information you want us to consider, at a later date. In
that event, we can reactivate and continue processing your application. We encourage you
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-4to use this opportunity to resolve or rebut objections and to insure all available information is
in our administrative record. The decision to issue or deny a Department of the Army permit
is our responsibility and we will consider all factors of the public interest in making that
decision.
Please refer to identification number SPK-2008-00354 in any correspondence
concerning this project. If you have any questions, please contact me at the Bountiful
Regulatory Office, 533 West 2600 South, Suite 150, Bountiful, Utah 84010-7744, by email
at Matthew.S.Wilson@usace.army.mil, or telephone at (801) 295-8380 ext. 8311. For more
information regarding our program, please visit our website at
www.spk.usace.army.mil/Missions/Regulatory.aspx.
Sincerely,

Matt Wilson
Senior Project Manager
Nevada-Utah Section
Enclosures
cc:
Julia McCarthy – USEPA Region VIII (McCarthy.Julia@epa.gov)
Elizabeth Goldmann – USEPA Region IX (Goldmann.Elizabeth@epa.gov)
Larry Crist – USFWS (larry_crist@fws.gov)
Jim Fargo – FERC (james.fargo@ferc.gov)
Nate Thomas – BLM (nthomas@blm.gov)
Rick Baxter (USBR) – (rbaxter@usbr.gov)
Thomas & Marilyn Jackson – Star Ranch, LLC (Staranch@hotmail.com)
Noel Poe – (nmpoe0920@gmail.com)
Scott Berry – Grand Staircase Escalante Partners (rsberryslc@gmail.com)
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From:
Sent:
To:
Cc:

Subject:
Attachments:

John Weisheit <john@livingrivers.org>
Tuesday, September 8, 2020 5:24 PM
LPP, BOR-sha-PRO; Baxter, Rick J
Sarah Stock; Doug Wolf; Robin Silver; Daniel Estrin; Kate
Hudson; Zach Frankel; Gary Wockner; Kyle Roerink; Jen Pelz;
Eric Balken; Lauren Wood; Rica Fulton; tick segerblom
[EXTERNAL] Living Rivers & Colorado Riverkeeper comments
for LPP DEIS
LRcommentsLPPdeis08September2020.pdf; ATT00001.htm

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Reclamation Staff,
Please find attached comments for the LPP DEIS, and prepared by Living Rivers & Colorado
Riverkeeper.
Joining us as co-signers to this letter are the following organizations: Center for Biological
Diversity, Waterkeeper Alliance, Utah Rivers Council, Save the Colorado, Great Basin Water
Network & Great Basin Waterkeeper, Rio Grande Waterkeeper, Glen Canyon Institute, and the
affiliates of Colorado Riverkeeper, which include Green River Action Network, Upper Green
River Network, and Las Vegas Water Defender.
Earlier today we emailed Reclamation the hard copies of our citations in this comment letter.
For your convenience, we will again provide the url addresses to these documents here:
http://www.riversimulator.org/Resources/LPPadmin/Zip/File01.zip
http://www.riversimulator.org/Resources/LPPadmin/Zip/File02.zip
http://www.riversimulator.org/Resources/LPPadmin/Zip/File03.zip
http://www.riversimulator.org/Resources/LPPadmin/Zip/File04.zip
http://www.riversimulator.org/Resources/LPPadmin/Zip/File05.zip
http://www.riversimulator.org/Resources/LPPadmin/Zip/File06.zip
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http://www.riversimulator.org/Resources/LPPadmin/Zip/File07.zip
http://www.riversimulator.org/Resources/LPPadmin/Zip/GRBpublicComments.zip
http://www.riversimulator.org/Resources/LPPadmin/Zip/GreenRiverBlock.zip
Please do not hesitate to contact us if you have any questions.
We would appreciate an acknowledgement from you that the comment letter and the hard copies
were received in good order.
Sincerely yours,
John Weisheit
Colorado Riverkeeper
435-260-2590
Sarah Stock
Living Rivers
435-260-8557
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LIVINGV
IVERS
COLORADO RIVERKEEPER®
PO Box 466 • Moab, UT 84532 • 435-259-1063
September 8, 2020
Lake Powell Pipeline Project
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
801-379-1159
Sent via eMail and includes hard copies of all citations for the administrative record to:
lpp@usbr.gov
RE: Comments on Draft EIS & Draft RMPA
Dear staff at Reclamation,
Thank you for this opportunity to provide comments regarding the Draft Environmental Impact
Statement (DEIS) and Draft Arizona Strip Field Office Resource Management Plan
Amendment (RMPA) for Lake Powell Pipeline Project (LPP), as provided by the Bureau of
Reclamation (Reclamation). LPP is a proposed water delivery project in the Colorado River
Basin (CRB).
PART A: INTRODUCTION.
Living Rivers & Colorado Riverkeeper are non-profit organizations based in Grand County,
Utah, in the county seat of Moab. The western border of our county is the Green River. North
of Moab, the Dolores River joins the Colorado River, and then the Colorado River flows
through the city limits of Moab. The staff, members and partners of our organizations enjoy the
waters of the Colorado River and its tributaries and we invest our time and resources to protect
the biological integrity of these precious water resources.
Joining with us on this letter as sign-ons are the following organizations: Center for Biological
Diversity, Waterkeeper Alliance, Utah Rivers Council, Save the Colorado, Great Basin Water
Network & Great Basin Waterkeeper, Rio Grande Waterkeeper, Glen Canyon Institute, and the
affiliates of Colorado Riverkeeper, which include Green River Action Network, Upper Green
River Network, and Las Vegas Water Defender.
Our comments address the reasons why we understand the best alternative for this DEIS is
the Local Waters Alternative, and the second best alternative is the No Action Alternative.
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Whereas the Preferred Alternative, the Lake Powell Pipeline Project, must be completely
withdrawn because it will be harmful to the 40 million existing users and wildlife habitat in the
CRB. This harm exists because the CRB is not being managed correctly and administrative
policies must be changed to improve long-term sustainability and equity. The approval of the
LPP will further embed inappropriate actions toward water policy in the CRB.1
We also recommend the preparation of a comprehensive and programmatic, basin-wide EIS
for the entire CRB as quickly as possible, because there is a desperate need to balance the
water budget so that long-term sustainability can finally be achieved. For the benefit of existing
users in the CRB, we hope Reclamation and US Congress will not underestimate the critical
nature of this public request which, in the 1970s, the courts agreed was necessary but
Congress would not provide the necessary appropriations to fund the study.2
PART B: GEOGRAPHY AND BRIEF ADMINISTRATIVE HISTORY.
The water for the LPP is held in Water Right No. 41-3479,3 with a priority date of 1958. This
water is held in storage at Flaming Gorge Reservoir, which spans the Wyoming/Utah border,
and is planned to be used in Washington County, Utah. The release of this stored water for
LPP requires a federal water contract between the Utah Board of Water Resources (UBWR)
and Reclamation for 86,249 acre-feet.4 UBWR understands the water right for LPP is junior to
the water rights of the Central Utah Project,5 which we discuss in more detail below.
The high dam that created this reservoir is called Flaming Gorge Dam, which was authorized
by the Colorado River Storage Project Act of 1956 (CRSP). When this water exits the outlet
tubes at Flaming Gorge Dam it is destined for Lake Powell, which spans the Arizona/Utah
border and is formed by Glen Canyon Dam, which is the centerpiece facility of CRSP.
The proposed water release from Flaming Gorge reservoir will flow down the Green River in
Utah. It briefly enters the state of Colorado and Dinosaur National Monument (NM), which
spans the Colorado/Utah border. In Dinosaur NM the Yampa River enjoins the Green River
and the combined flow then swings back into Utah. As the Green River heads south it will greet
other tributaries such as the White River, the Duschene River, the Price River and finally the
San Rafael River. Then, in Canyonlands National Park, the Green is captured by the Colorado
River and the combined flow enters the vigorous rapids of Cataract Canyon and then plunges
into Lake Powell.
Harding, Lnyker Technologies 2020: http://www.riversimulator.org/Resources/ClimateDocs/Harding/
LPPeisMemoFinal2020Harding.pdf
1

EDF vs Higgenson, 1978: http://www.riversimulator.org/Resources/Legal/GCD/
1981EDFvHigginson655FR2d.pdf
2

Admin Record for Water Right No. 41-3479: https://www.waterrights.utah.gov/asp_apps/wrprint/wrprint.asp?
wrnum=41-3479
3

Lake Powell Pipeline Contract, 2017. http://www.riversimulator.org/Resources/LPPadmin/2017/
LakePowellPipelineContract.pdf
4

5

Subordinate Agreement of May 6, 2011: https://www.waterrights.utah.gov/docImport/0541/05415576.pdf
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Actually, since Lake Powell is only 49% full, the river has to flow over perched reservoir
sediment for about 40 miles and then, before it enters the still waters of Lake Powell, a mix of
river water and re-suspended reservoir sediment alters the water column of the reservoir. The
entrained sediment is a water quality issue that is not discussed in the LPP DEIS. It is a
concern because the sediment load includes entrained organic material that lowers healthy
oxygen levels for native and non-native aquatic species. This sediment issue also affects the
Dirty Devil River Arm at Lake Powell, the Escalante River Arm and the San Juan River Arm.
The sediment load of the San Juan River is equal to the load of the Colorado River.6 These
zones of exposed sediment are an extremely unpleasant experience for visitors of Glen
Canyon National Recreation Area.
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The second point of diversion for this water right is a proposed LPP pumping station at the
forebay of Glen Canyon Dam. The forebay is infested with invasive quagga muscles, which
debilitate water diversion facilities and are extremely difficult to control.
If the releases of LPP water are timed improperly, it could hurt the critical habitat for
endangered fish in the Green River between Flaming Gorge Dam and Lake Powell. Harm to
native fish is happening right now: in December of 2018 the humpback chub population in
Whirlpool Canyon (Dinosaur NM) was declared extirpated by US Fish and Wildlife Service
(USFWS), and discussions are underway in biological committees to consider augmenting the
population of Colorado pikeminnow with hatchery-raised brood stock, which means natural fish
reproduction is not happening below Flaming Gorge Dam.7 The Green River below Green
River City, Utah, (Reach 3), is where we notice native fish mortality due to heat and low
oxygen stresses, especially for the threatened flannelmouth sucker.8 This strongly suggests
the prescriptions of the 2006 Record of Decision (ROD)9 for operations at Flaming Gorge Dam
are inadequate or, perhaps there is yet another habitat problem that needs to be addressed by
Reclamation and USFWS. This impact is not discussed in the LPP DEIS.
The water release for the LPP will incur evaporation and seepage losses while in transit
between Flaming Gorge Dam and Glen Canyon Dam. This loss is not precisely reflected in the
water contract, nor the DEIS. So the amount withdrawn from the Colorado River system may
be greater than 86,249 acre-feet. How it commingles with the release for the Green River
Block Water Exchange Contract,10 or with the inputs of the other tributaries, is not precisely
known. Nor do we understand the potential cumulative impacts of these integrated flows,
because this information is also not reflected in the administrative record. Moreover, the LPP
San Juan River Siltation Rates; Gene Stevenson, 2000: http://www.riversimulator.org/Resources/Contractors/
SanJuanSiltationStevenson2000.pdf
6

USFWS Memo of December 19, 2018: http://www.riversimulator.org/Resources/USFWS/Progress/
2018ColoradoRiverSuﬃcientProgressMemo.pdf
7

8

Personal communication, 2020: John Weisheit, certified Colorado River pilot.

Flaming Gorge ROD, 2006: http://www.riversimulator.org/Resources/USBR/FlamingGorge/
RODFlamingGorgeROD2006Feb.pdf
9

Green River Block Water Exchange Contract: http://www.riversimulator.org/Resources/USBR/
ExchangeContracts/GreenRiverBlockExchangeContract.pdf
10

9576-1 cont'd Hydrology

9576-2

9576-3

9576
Living Rivers & Colorado Riverkeeper

2020 DEIS for LPP

4

would provide no returning flow to the Upper Basin to be reused, because Washington County
is in the Lower Basin.
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The proposed pipeline will cross a dividing line between the Upper Basin Division and the
Lower Basin Division of the CRB. This boundary was a negotiation feature of 1922 Colorado
River Compact and confirmed by 1928 Boulder Canyon Project Act and upheld by US
Supreme Court decision of 1963, known as Arizona vs California. This means a Lower Basin
water user will be using an Upper Basin water right and without the necessary permission to
do so from the other six states or U.S. Congress. This begs the following questions: why was
this procedural matter not addressed at the very beginning of the LPP application process,
which began in 2007 under Federal Energy Regulatory Commission (FERC), and why does
this issue remain unaddressed to this very day? For this reason alone, the LPP EIS should be
suspended because it is unknown if the necessary permission will even be granted, or if
litigation between the states will occur.
In the near future, every state in the CRB will be using much less water in order to balance the
water budget of this watershed. If the states are unsuccessful in this objective, then the
consequence will be forced water shortage curtailments, especially for the holders of junior
water right positions, such as LPP. In the proceeding pages of these comments, we will argue
that the Preferred Alternative should be terminated indefinitely because the water budget of the
Colorado River Basin will continue to exist in a deficit position for the rest of the 21st century.
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PART C: CURRENT HYDROLOGY WILL IMPACT THE LPP’s PAPER WATER RIGHTS.
In Reclamation’s 24-month Report of July 2020,11 the basin hydrology section remarks that the
flow into Lake Powell for the last two decades was 19% below the 30-year average. Project
Skywater,12 a federal cloud-seeding and river augmentation program initiated in 1961, is not
countering this downward trend in flow. During these two decades the outflow through the
power plant at Glen Canyon Dam exceeded the inflow, and consequently the reservoir now
stands at 49% capacity; hydropower production ceases to function at 35% capacity or
elevation 3,525 feet above sea level (asl). The situation at Lake Mead is more dire as current
capacity is 40% and hydropower production is curtailed at Hoover Dam when the elevation
reaches 31%, or elevation 1,045 feet asl.

24-month Report; July 2020, page 7: http://www.riversimulator.org/Resources/USBR/24month/
24monthComplete/2020.07.pdf
11

Project Skywater: http://www.riversimulator.org/Resources/USBR/ReclamationHistory/
ProjectSkywater2009USBRrevised.pdf
12
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For these reasons, we will also argue that the Local Waters Alternative and the No Action
Alternative are the appropriate two choices as alternatives for this EIS.

C.1.1 - Colorado River Basin Supply and Demand
The annual average virgin flow of the Colorado River at the Compact Point (Lee Ferry, AZ)
from 1906 to 2018 is a firm number. That number is 14,758,935 acre-feet per year, according
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the Reclamation’s spreadsheet called Natural Flow Data.13 In the following pages we will
demonstrate that consumption exceeds the supply at the Compact Point, and any new
diversion in the CRB is at risk of water shortages (forced curtailments),14 from either the
Upper Colorado River Commission in the Upper Basin Division, or the Secretary of Interior in
the Lower Basin Division.
Tabulation 1.1: Average of annual virgin flow at The Compact Point near Lee Ferry, AZ,
between 1906 and 2018.
Natural Flow Data ……………… 14,758,935 million acre-feet
C.1.2 - Analysis of the 30-year Average as of Year 2020.
A tabulation of the National Weather Service’s 30-year average of unregulated flow into Lake
Powell (above the Compact Point at Lee Ferry, AZ) is presented below. The tabulation
demonstrates a significant decrease of 19%, or 2,310,000 acre-feet, for the unregulated
supply of the CRB during the last 30-years. The total losses represented in this analysis for
the last 30-years, significantly exceeds Utah’s alleged total annual appropriation of 1.3 million
acre-feet.
These declining 30-year averages are provided by Reclamation’s Annual Operating Plans15 of
the Colorado River Basin between 1971 and 2020 and in compliance with 43 U.S. Code
§ 1552, Criteria for Coordinated Long-Range Operation of Colorado River Reservoirs.16
It is also important to consider that Upper Basin consumptive losses17 due to incidental
evaporation have increased overall, due to a persistent hot and dry climate regime.18 We do
not know what this cumulative evaporative loss in the Upper Basin is, and it is not in the
administrative record.

13

Natural Flow Data: https://www.usbr.gov/lc/region/g4000/NaturalFlow/NaturalFlows1906-2018_20200110.xlsx

The authors of this DEIS prefer the word “shortage,” rather than “curtailment.” In either case the word means a
forced reductions in consumptive use and the first targets will be the junior water right holders.
14

15

Archive of Annual Operating Plans: https://www.usbr.gov/lc/region/g4000/aop/index.html

Criteria for Coordinated Long-Range Operation of Colorado River Reservoirs: http://www.onthecolorado.com/
Resources/LawOfTheRiver/OperatingCriteria1970.pdf
16

30-year average of UB consumptive use: http://www.riversimulator.org/Resources/Graphs/
30YearAvgUBconsumption.pdf
17

Reservoir Evaporation in the Western United States; Friedrichs, 2017: http://www.riversimulator.org/
Resources/ClimateDocs/
ReservoirEvaporationWesternUSAcurrentScienceChallengesFutureNeeds2017Friedrich.pdf
18
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Tabulation 1.2: Analysis of current 30-year flow entering Lake Powell as of Year 2020.

9576-9 Hydrology

1971 to 2000, 30-year average: 12.04 million acre-feet (MAF)
1981 to 2010, 30-year average: 10.83 million acre-feet (loss of 1.21 MAF)
1991 to 2020, 30-year average: 9.73 million acre-feet (loss of 1.1 MAF) (provisional19)
C.1.3 - Projecting 30-year average to Year 2050.
We will now provide projected 30-year averages into the future. Conservative estimates of
supply projections in peer-reviewed climate journals, such as, 21st Century Colorado River Hot
Drought and Implications for the Future,20 include a decrease of 20% to Year 2050, and 35%
by end of 21st century. This essentially means the existing downtrend of the last two decades
continues for another 80-years. This science journal includes a caveat that this downward
trend could move to 30% by 2050 and 55% by 2099, and this potential outcome is supported
by the gathered data cited in this paper by Jonathan Overpeck and Bradley Udall.

9576-8

Tabulation 1.3: Provisional 30-year average to Year 2050 at trend of -20%.
2001 to 2030, 30-year average: 8.76 million acre-feet
2011 to 2040, 30-year average: 7.88 million acre-feet
2021 to 2050, 30-year average: 7.01 million acre-feet
C.1.4 - The Upper Basin Hydrologic Determination of 1988 and 2007.
In 1988, Reclamation understood that the promise of the 1922 Colorado River Compact to
provide the Upper Basin with 7.5 million acre-feet per year was no longer feasible. After
completing an analysis using a computerized modeling system (to be discussed below) it was
determined that an allocation of 6 million acre-feet was feasible. The report is called Hydrologic
Determination of 1988.21 This determination was revised in 200722 and the Upper Basin
allocation was trimmed down to 5.76 million acre-feet; a drop of 240,000 acre-feet. It is fully
anticipated this determination will be revised again before 2026 during the re-consultation of
2007 Interim Guidelines (to be discussed below). To be consistent with the known data, we
project that the Hydrologic Determination of 2026 will be 20% less than the determination of
2007, which is 4.61 million acre-feet and a drop of 1.15 million acre-feet. Recall that the 30year average for the Upper Basin in 2007 was 12.04 million acre-feet and in 2026 the 30-year
average will be 9.73 million acre-feet.

Spreadsheet of flow between 1991 and 2020: http://www.riversimulator.org/Resources/Graphs/
1991to2020provisional30YearAverage.pdf
19

21 Century Colorado River Hot Drought Implications; Overpeck & Udall. 2017: http://www.riversimulator.org/
Resources/ClimateDocs/21CenturyColoradoRiverHotDroughtImplicationsForFuture2017Udall.pdf
20

Hydrologic Determination of 1988, Reclamation: http://www.riversimulator.org/Resources/USBR/
HydroDetermination1988.pdf
21

Hydrologic Determination of 2007, Reclamation: http://www.riversimulator.org/Resources/USBR/
2007HydrologicDetermination.pdf
22
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Tabulation 1.4 - Annual Upper Basin Hydrologic Determination Analysis
1922 ………
1988 ………
2007 ………
2026 ………

7,500,000 acre-feet
6,000,000 acre-feet
5,760,000 acre-feet
4,610,000 acre-feet (projected)

Part C.1.5 - Colorado River Basin Demand as of Year 2018.
According to the Upper Colorado River Basin Consumptive Uses and Losses Report of
2016-2020,23 total Upper Basin consumption in 2018 averaged 4,800,000 acre-feet per year.
By year 2060, the projected consumption of the Upper Basin will be 5,429,000 acre-feet, as
shown by an analysis provided by the Upper Colorado River Commission in 2007 called the
Upper Basin States Depletion Schedules.24
Tabulation 1.5: Upper and Lower Basin Depletions and Obligations as of 2020.
Allocation to Mexico ……………………………………….. 1,500,000 acre-feet
Allocation of the Lower Basin …………………………….. 7,500,000 acre-feet
Transit losses to diversion points in the Lower Basin ….. 1,200,000 acre-feet
Upper Basin Consumption & Evaporation ………………. 4,800,000 acre-feet
GRAND TOTAL
15,000,000 acre-feet
Note: As of Year 2060, according to the Upper Basin States Depletion Schedules, total
depletion amounts will rise to 15,629,000 acre-feet.
Discussion about equity and obligations:
• Unused tribal water is presently consumed by other users in the Upper and Lower
Division.
• For the last decade the users of the Colorado River are consuming less water to avoid
curtailments to junior water right holders and to honor sovereign obligations to Tribes and
Mexico.
• In 2008, the year following the EIS for the development of shortage criteria (to be
discussed below), the consumption & losses were 14,950,000 acre-feet.
• In Year 2014, when Drought Contingency Planning began (to be discussed below), the
total consumption in the basin was 14,300,000 acre-feet.
• In Year 2019, when Drought Contingency Planning documents were signed the total
consumption in the CRB was 14,110,000 acre-feet (provisional).
• The LPP is a Lower Basin project using an Upper Basin water right. A determination of a
shortage in the Upper Basin is under the jurisdiction of the four states that comprise the
Upper Colorado River Commission. It is logical to assume the Commission will short a
delivery to a Lower Basin user before shorting a delivery to an Upper Basin user.
Upper Colorado River Basin Consumptive Uses and Losses Report of 2016-2020: https://www.usbr.gov/uc/
envdocs/reports/ColoradoRiverSystemConsumptiveUsesandLossesReports/20190800ProvisionalUpperColoradoRiverBasin2016-2020-CULReport-508-UCRO.pdf
23

Upper Basin Depletion Schedule by Upper Colorado River Commission, 2007: http://www.riversimulator.org/
Resources/Graphs/UpperBasinDepletionSchedule.pdf
24
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• When a shortage situation for the LPP arrives, UBWR will likely negotiate temporary
water transfer contracts with senior water right holders (typically farmers) to satisfy the
demand of the LPP. This is a hidden cost of the LPP. We do not know if this hidden cost is
significant or not, because the information it is not provided in the administrative record.
Part C.1.6 - Senior Water Rights in the CRB as of 2020.
Below is a tabulation of the total water rights that are senior to the priority position of the LPP.
The Grand Total does not include the water right holders between 1929 and 1958. We do not
know that number and it is not in the administrative record.
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Allocation to Mexico ……………………………………….. 1,500,000 acre-feet
Allocation of the Lower Basin …………………………….. 7,500,000 acre-feet
Transit losses to diversion points in the Lower Basin ….. 1,200,000 acre-feet
Allocation owed to Navajo & Ute nations ………………… 185,000 acre-feet
Allocation to Central Utah Project ………………………… 500,000 acre-feet
Allocation Upper Basin pre-1929 Perfected Rights …… 2,200,000 acre-feet
GRAND TOTAL
13,085,000 acre-feet
9576-12

C.2. Reclamation’s 2007 assessment of surplus water in Flaming Gorge Reservoir.
In 2007 Reclamation declared that, in order to honor its commitments in the ROD for
operations at Flaming Gorge Dam, only 165,000 acre-feet per year was available for new
projects to Year 2047 from Flaming Gorge Reservoir.25 UBWR’s LPP Contract is for 86,249
acre-feet and UBWR’s Green River Block Contract is for 72,641 acre-feet per year; combined
the total of the two proposed 50-year contracts for Utah is 158,890 acre-feet.
When Reclamation did this analysis in 2007, the 30-year average was 12.04 million acre-feet.
If Reclamation repeated this analysis in 2021, with a 30-year average of only 9.73 million acrefeet, the safe yield projection for diversions at Flaming Gorge Dam would be nonexistent. In
fact, the 30-year average decrease is greater than the entire annual allocation of Utah. This
Water Marketing from Flaming Gorge Reservoir: http://www.riversimulator.org/Resources/UCRC/
UCRCflamingGorgeWaterAvailibilityReclamation2007.pdf
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Tabulation 1.6: The senior water rights above the priority position of LPP.

Conclusion of C.1.: As demonstrated in this section above, the analysis of Reclamation’s
Natural Flow Data, the 30-year average, the Upper Basin Hydrologic Determination,
Consumptive Use and Loss Reports, the Upper Basin Depletion Schedules, and the amounts
of senior water right holders, all support a conclusion that the proposed LPP will suffer
curtailments as soon as construction is completed in the decade of the 2030s. The efforts of
the water managers in the CRB to balance the deficit in the water budget in the recent decade
is commendable, but is not sufficiently in pace with the decline of the natural flow and the
increase of natural evaporation. Conservation by water managers in acre-feet are at amounts
of hundreds-of-thousands, while declines in natural flow are in the millions. It also supports a
conclusion that vital information is missing in Reclamation’s analysis of the DEIS for LPP. In
the section below we provide more information to support our conclusion; information that
should be in the administrative record.
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means the water that UBWR visualized in 2007 has vanished since LPP proponents began the
federal permitting process 13-years ago with the Department of Energy (FERC). This leaves
no room for the LPP Contract, or leaves the exercise of that contract subject to a successful
legal challenge. Clearly, no junior water is left for use in the LPP.26
C.3. - Colorado River Simulation System (CRSS).
For this DEIS Reclamation used a computer model called Colorado River Simulation System
(CRSS) to assess system impacts to future water deliveries to the LPP by Year 2060. The
baseline data set includes an anomalous wet period (the “20th century pluvial”27) before the
framing of the 1922 Colorado River Compact. This wetter data set is what was used to
establish the allocations of the Upper and Lower divisions and why the over-appropriation
problem exists to this very day. The data set also includes a persistent dry period that occurred
in the decades between 1931 and 1970, which we will discuss in more detail below.
The purpose of CRSS is to simulate Colorado River operations into the future; to better
understand how the CRB water delivery system might function. This computer program is
called RiverWare.28 The embedded data of CRSS includes the natural supply data for the CRB
between Year 1906 to Year 2018. This data set also includes current consumptive losses and
all the operating criteria (RODs) for federal dams. Each individual year in this data set is called
a “Trace” and there is a total of 112 Traces; Year 1906 is Trace #1 and Year 2018 is Trace
#112. When a technician initiates the computer program, it is called a “Run.” A Run of any
Trace could begin at any chosen year between 1906 and 2018.
Figure 1: In the graphic presented on the next page from Reclamation’s DEIS of 2007 Interim
Guidelines (2007 IG), which is the current operating criteria for Lakes Mead and Powell and a
shortage sharing agreement, the chosen year to begin the Run was 2005. It is important to
understand that the basic concept of 2007 IG is to simultaneously balance the contents of
Lakes Mead and Powell over a time-scale of about one-year. Essentially the two reservoir
levels are regulated to rise and fall together. When Lake Mead is full, so is Lake Powell. When
Lake Mead is empty, so is Lake Powell. This system is very similar to a long-haul
transportation vehicle that operates with two fuel tanks.
This is a likely question for a CRSS technician to answer: How would the CRB system perform
if the hydrology for the next 50-years matched the dry period from 1931 to 1970? The
technician would likely choose a Trace prior to 1931, such as Year 1926 or Trace #21, as
Reclamation demonstrated below in the DEIS for 2007 IG.
In the CRSS modeling review for the LPP DEIS, Reclamation did not provide a worst-case
scenario. In contrast, the review by Reclamation for 2007 IG provided three Traces to illustrate
possible low reservoir scenarios. Figure 1 (next page) is from the DEIS for 2007 IG, Figure
Reservoir memory complicates water management in the Upper Colorado River Basin; Harding, 2019: http://
www.riversimulator.org/Resources/ClimateDocs/
ReservoirMemoryComplicatesWaterManagementUpperColoradoRiverBasin2019Harding.pdf
26

27

The 20th century pluvial: http://www.riversimulator.org/Resources/ClimateDocs/Woodhouse2005.pdf

28

CADSWES: https://www.colorado.edu/cadswes/creative-works/riverware
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9576-15 Hydrology
4.2-229 (No Action) and for Hoover Dam/Lake Mead, which is the utmost critical infrastructure
of the CRB.
The blue line is Trace #1 (Year 1906) and the starting year for this CRSS model “Run” is 2005,
and the immediate rise reflects the wet decades of the 1900s, 1910s & 1920s. The green line
is Trace #21 (Year 1926) and the sudden drop represents the dry decades of the 1930s, 1940s
& 1950s. The red line is Trace # 48 (Year 1953). The sudden rise represents the wet decades
of the 1980s and 1990s. Eventually, for each of these three Traces, hydropower production
falls to zero when Lake Mead elevation is below 1045 feet. All three Traces spend decades of
time at this low reservoir stage, but the result of Trace # 21 is the most stunning.
The black 90th percentile line represents a probable wetter hydrology, the black 50th percentile
line represents a presumptive normal hydrology, and the black 10th percentile line depicts a
drier hydrology. Of interest is this: The 50th percentile line did not actually represent what really
happened in the CRB between 2005 to 2020, nor does the 10th percentile line. The actual
Figure 1: DEIS for 2007 IG

Figure 4.2-2
Lake Mead End-of-December Elevations Under the No Action Alternative
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real-time hydrology between 2005 and 2020 was somewhere between these two percentile
lines. This means the 2007 IG 50th percentile (normal hydrology) proved to be an optimistic
result.
Figure 2: Unlike the DEIS for 2007 IG,30 the DEIS for LPP31 does not capture a worse-case
scenario, such as Trace #21, nor does it even present a CRSS graphic for the critical
infrastructure at Hoover Dam/Lake Mead. As was the case for 2007 IG, we suggest that the
50th percentile in Figure 2 (below) is a duplicate of that optimism expressed in 2007. The 10th
percentile line (dry hydrology) presented here does match the Run of Trace #21 from the DEIS
of 2007 IG. It is not unreasonable to conclude that the 10th percentile line in the DEIS scenario
will indeed reflect the future levels at Lake Powell, because it agrees with the analysis we
portrayed earlier about the declining 30-year average. There is yet one more CRSS analysis to
Figure 2: LPPP DEIS
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discuss, which is the analysis of 2012 Basin Study.
2007 Interim Guidelines Appendix A; CRSS Model Documentation: http://www.riversimulator.org/Resources/
USBR/ShortageEIS/FEIS/AppAcrssModelDocumentation2007IG.pdf
30

LPP DEIS Appendix C-10, Hydrology: http://www.riversimulator.org/Resources/LPPadmin/2020/2020USBR/
DEIS/LPPdeisAppC10Hydrology.pdf
31
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Figure 3: We present a graphic below from the Modeling Assumption Sub-group of 201132 of
the 2012 Colorado River Basin Water Supply and Demand Study (2012 Basin Study).33 This
graphic was provided via Freedom of Information Act (FOIA) request for the administrative
record of this federal study. We asked Reclamation for all the Runs from the 2012 Basin Study,
but did not receive them. Using CRSS modeling software, Reclamation produced a graphic of
future reservoir levels at Lakes Powell & Mead between 2010 and 2060 (50-years). As you can
see both reservoirs dip below the safe level of hydropower production for decades (Lake
Powell safe level is 3,525 feet; Lake Mead is 1,045 feet). Again, this is Trace #21 simulating
the historically dry hydrology of the 1930s, 40s & 50s under present and projected
consumption stages.

Figure 3: Run of Trace 21 from 2012 Basin Study for Lakes Powell & Mead
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Figure 4: The graphic below is a CRSS scenario to demonstrate the curtailment amounts for
the Upper Basin under the Run of Trace #21 from the 2012 Basin Study. A curtailment refers to
an executive decision to forego a water delivery to a water provider when a situation of a water
shortage arrives in the CRB. For example, a call for water from senior water right holders
occurred on the Yampa River (state of Colorado) in 2018.34 The vertical axis of Figure 4
depicts projected curtailments from 2010 to 2060 that would be required, based on the Trace
21 hydrology (1926-1977) and projected water use/losses for the years 2010 to 2060.

Figure 4: Run of Trace 21 for assessment of shortage curtailments in the Upper Basin
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Trace 21 is a known and well-documented stress test by Reclamation and totally appropriate
for public reviews under NEPA guidelines. In this stress test every state in the Upper Basin
faces a situation of curtailment, in which senior water right holders make a “call” for their
assured water delivery. The worst-case year in this time-series is Year 2031 and the total
amount of curtailment for the four states is about 1.9 MAF. This amount is greater than Utah’s
total annual appropriation. For Utah, the 2031 curtailment in this graphic is about 300,000
acre-feet.
In this 50-year outlook, Utah will suffer a curtailment 47 times. Curtailments for Utah that are in
volumes greater than the water right of the LPP will occur 27 times. It is not unreasonable to
34First

call on Yampa; The Steamboat Pilot: http://www.riversimulator.org/Resources/States/
ContingencyPlanning/YampaRiverPlacedOnCallFor1stTimeEver.pdf
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state the chance of curtailment for LPP for the next 50-year is greater than 50% and would not
even be available to this community when it needs it the most. This curtailment situation would
become an unsustainable financial burden to the community of Washington County. Their debt
obligation to the LPP would hinder their ability to initiate effective water conservation programs
from their local water supplies. This is why the suggested preferred alternative for this EIS
should be a water resiliency plan, rather than a very expensive and unfeasible pipeline project.
Figure 5: Below is a graphic from the master presentation hosted by Reclamation, Arizona
Water Resources Department and the Central Arizona Project on June 28, 2018 at the
University of Arizona, Tempe.35 The purpose of the meeting was to assist support for the formal
Drought Contingency Planning agreement with the Upper and Lower Divisions of the CRB,
which happened on May 20, 2019.36

Figure 5: Stress test presentation about Lower Basin Drought Contingency Planning
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Figure notes:
2007 Projections from Interim Guidelines FEIS. Future hydrology based on resampling of the 1906-2005 natural flow record.
“Full” Hydrology from April 2018 CRSS. Future hydrology based on resampling of the 1906-2015 natural flow record.
“Stress Test” Hydrology from April 2018 CRSS. Future hydrology based on resampling of the 1988-2015 natural flow record.
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Master presentation by Reclamation, 2018: http://www.riversimulator.org/Resources/States/
ContingencyPlanning/Reclamation/MasterPresentationLBDCPandReclamationJune2018.pdf
35

Reclamation press release: http://www.livingrivers.org/pdfs/Press/
ColoradoRiverBasinDroughtContingencyPlans.pdf
36
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This stress test used the CRSS hydrology analysis and evaluated the possible ranges of future
reservoir levels at Lake Mead given a future with repeat hydrology from 1988 to 2015. A stress
test of reservoir levels for Lake Powell was not presented at this meeting. A stress test of Lake
Powell is not in the public record, nor in the administrative record of the LPP DEIS. As we
mentioned earlier, the two reservoirs are managed as one, so we can assume correctly that a
stress test of Lake Powell would demonstrate a similar result as the Lake Mead stress test.
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As we have demonstrated, in previous pages, the stages of the 2007 IG 90th percentile
(wetter) and the 50th percentile (normal) do not match the current hydrology of the CRB, but
the stages near the 10th percentile (dryer) do. The result of the stress test above shows
curtailments for the Lower Basin and cessation of hydropower operations.
We do not understand why Reclamation did not use CRSS to stress test possible reservoir
conditions at Lake Powell for the 2018 meeting in Tempe, or the LPP DEIS. However, we do
understand the consequence: given how the two reservoirs are managed concurrently, what
will happen at Lake Mead, is exactly what will happen at Lake Powell. Moreover, while the
2007 IG and the more recent agreements both helped to alleviate the risk of system crashes in
the immediate term, they do not solve the ongoing risk of continued drying the CRB.
C.4. - Utah Board of Water Resources (UBWR) and Water Right No. 41-3479.
The water stored in Flaming Gorge Reservoir is not exclusively set aside for the projected
demands of Washington County. The CRB is a multiple-use system that services 40 million
people in two countries, and protects critical habitat for wildlife. For example, when river
temperatures are too high for fish populations to thrive, it is necessary to release water from
Flaming Gorge Dam. If water deliveries to Mexico are jeopardized, releases from Flaming
Gorge Dam may be necessary to satisfy this Treaty obligation. If Lake Powell needs a boost of
water to safely produce hydropower, then a water release from Flaming Gorge Dam may be
necessary. These contingencies are not discussed in the administrative record for the LPP
DEIS.
In the next paragraph we will demonstrate that UBWR already understands the limitations of
the natural supply, the risk of curtailments to junior water right holders, impairment to non-use
values when water is scarce, and the impediment of acquiring large sums of money for very
expensive capital projects.
In 2018 Water Horse Resources LLC, from the state of Colorado, submitted an Application to
appropriate water from the Green River below Flaming Gorge Dam with Utah Division of Water
Rights (State Engineer). A Letter of Protest from UBWR37 about this application was submitted
and it requested that the State Engineer deny this application for the following reasons: 1) the
Applicant was “speculative;” 2) the “Application would be regulated if the Upper Basin states
implement curtailment;” 3) the Applicant “does not appear to have the financial ability” and; 4)
“the Application will impact public recreation and the natural stream environment of the
Flaming Gorge Reservoir and the entire Green River.”

37

UBWR Protest - https://waterrights.utah.gov/docImport/0598/05984942.pdf
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These statements exactly match all the cautionary comments from citizens about the LPP
application. We are justified to conclude that if the merits of risk and uncertainty apply to Water
Horse Resources, then they most certainly apply to UBWR and the LPP. With their public
protest, UBWR acknowledged that water curtailments in the Upper Basin are indeed likely, that
new diversion projects have issues about feasibility, and that habitats and recreation will suffer
impacts if these projects are built.
C.5. - The Science of Climate Change.
The preceding pages discussed the climate patterns that are accepted by Reclamation and
UBWR between 1906 and 2018. This data alone is sufficient to demonstrate that water for LPP
is imaginary. For understanding potential climate impacts between 2018 and 2099, we need
the assistance of the oceanic and atmospheric sciences. We would like to start this
conversation with a paper that was written in 1956 and published in 1957 by Roger R. Revelle
and Hans E. Suess called, Carbon Dioxide Exchange Between Atmosphere and Ocean and
the Question of an Increase of Atmospheric CO.38
Revelle and Suess (Scripps Institute) tested a hypothesis that carbon dioxide molecules in the
atmosphere, from burning fossil fuels since the beginning of the Industrial Revolution, were
being sequestered in the sedimentary rock layers under the ocean. Their findings
demonstrated that the transfer of carbon dioxide from the atmosphere to the ocean had
already reached its saturation point before 1956. Therefore, the increasing load of carbonbased emissions would remain in the atmosphere and create a greenhouse effect, and then
global temperatures would progressively rise and the heat would increase the mean
temperatures of the atmosphere and ocean. They admitted that further research was required,
which they provided in 1983.
That research was published by Roger R. Revelle and Paul E. Waggoner and called, Effects of
a Carbon Dioxide-Induced Climatic Change on Water Supplies in the Western United States.39
When this paper was published, every reservoir in the CRB was brim full. However, the data
and equations in this document are stunning and the climate scientists of the 21st century
have since confirmed the accuracy of their temperature projections.
The authors included a statement that climate behaviors are not stationary, but highly variable.
In fact, this topic produced several science papers circa 2008 announcing that in terms of
forecasting climate behaviors accurately —“stationarity is dead”—and the consequence of
following this practice is—“wither water management.”40
The definition of stationarity as a principle to forecast future events is: The traditional approach
for characterizing future events is to assume that the characteristics of future events will
http://www.riversimulator.org/Resources/ClimateDocs/
CarbonDioxideExchangeBetweenAtmosphereOceanIncreaseOfAtmosphericCO2Revelle1957.pdf
38

http://www.riversimulator.org/Resources/ClimateDocs/
EﬀectsOfACarboInducedClimaticChangeOnWaterSuppliesInTheWesternUSARevelle1983.pdf
39

Stationarity Is Dead: Whither Water Management; Milly, 2008. http://www.riversimulator.org/Resources/
ClimateDocs/MillyBetancourt2008.pdf
40
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9576-21 cont'd Climate Change - Hydrology
resemble the past and that the past can be represented by a sample of observations drawn
from the same physical process from which the future will be generated, i.e., stationarity.
Stationarity is the approach of the CRSS modeling tool used by Reclamation in the DEIS. This
approach is not limited to forecasting climate, for economists use this modeling principle to
predict the future behaviors for the various capital markets. As consumers we understand that
it is quite normal to have cycles of abundance and scarcity in the markets. What these models
don’t predict very well are events such as what occurred in 2007 and what is occurring right
now with the Covid-19 pandemic. The economist Nassim Nicholas Taleb labeled these random
but devastating events as, “black swans.”41 It could be argued that many financial institutions
did forecast the arrival of the Great Recession of 2007 and were spared its consequences, and
obviously they did not use a stationarity approach, because they successfully avoided the
consequences. However, it appears that economists did not see the economic consequences
of unemployment and bankruptcy when the Covid-19 pandemic emerged. This is an excellent
example of why the stationarity approach is an inappropriate forecasting tool.
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The public would be well-served if Reclamation expanded CRSS data sets to analyze the
known variabilities of climate events in past centuries. For example, Colorado River floods of
the 19th century42 had significant higher magnitudes than the 20th century, and the 13th
century was significantly dryer than the 20th century.43 Yes, expanding the data base would
result in uncomfortable conclusions, but it would also be truthful, and the public and water
providers would better understand and appreciate the need to protect their cherished assets
from the harms of mega-drought44 and catastrophic floods.45
C.6. - When will Lake Mead go dry?
Immediately following the signing of the ROD for 2007 IG, Tim P. Barnett and David W. Pierce
(Scripps Institute) published a paper in 2008 called When will Lake Mead go dry?46 The
authors explained that the prescriptions of the 2007 ROD were not sustainable and predicted,
very accurately, that “[m]inimum power pool levels in both Lake Mead and Lake Powell will be
reached under current conditions by 2017 with 50% probability.”

41

Black Swan Theory: https://en.wikipedia.org/wiki/Black_swan_theory

Colorado River Basin Probable Maximum Floods: Hoover and Glen Canyon Dams; USBR, 1990: http://
www.riversimulator.org/Resources/USBR/MaxProbableFloods.pdf
42

Harding, Lnyker Technologies, 2020: http://www.riversimulator.org/Resources/ClimateDocs/Harding/
LPPeisMemoFinal2020Harding.pdf
43

Large contribution from anthropogenic warming to an emerging North American megadrought; Williams, 2020:
http://www.riversimulator.org/Resources/ClimateDocs/Anthro/
LargeContributionAnthropogenicWarmingToAnEmergingNorthAmericanMegadrought2020Williams.pdf
44

A 2000 year natural record of magnitudes and frequencies for the largest Upper Colorado River floods near
Moab, Utah; Greenbaum, 2014: http://www.riversimulator.org/Resources/Hydrology/
2000YearRecordMagnitudeFrequenciesLargestUpperColoradoRiverFloodsMoabUtahGreenbaum2014.pdf
45

46

Barnett and Pierce, 2008: http://www.riversimulator.org/Resources/ClimateDocs/2008BarnettPierce.pdf
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Faced with exactly this prospect—the potential that Lake Mead would go dry—in 2013 and
2014 Reclamation and the seven states began to initiate a process called Drought
Contingency Planning (DCP)47 in response to serious declines in reservoir levels at Lakes
Mead & Powell, and in 2019 the final DCP documents were approved by the seven states and
US Congress.48 Consequently, we now understand that the very unpopular 2008 analysis by
Barnett and Pierce was indeed correct, and even conservative by a few years.
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The science paper by Barnett and Pierce was a simplistic water budget analysis and not a
sophisticated modeling tool, such as CRSS. Their analysis was time-scaled into the future
based on published papers prepared by colleagues and cited in their paper. Recall that 2007
IG predicted near-normal reservoir conditions to 2060 (50th percentile). The immediate
response to the cautionary statement by Barnett and Pierce was a press release issued by the
manager of the Central Arizona Project and entitled, Lake Mead will not go dry!,49 and
exclaimed that this notion of Lake Mead falling to critical levels was “absurd.”
This 2008 science paper by Barnett and Pierce, incidentally, cites the DEIS comment letter for
2007 IG composed by Living Rivers and Center for Biological Diversity, because we also
provided a simple water budget analysis to support a position that Lakes Mead & Powell will
eventually go dry.50 As for this DEIS of 2020, we will affirm this position once again and
confidently state that Lakes Mead & Powell will indeed go dry, with or without the LPP.
C.7. - The Social Science of Climate Adaptation.
The commonalities of the papers by Revelle, Suess, Waggoner, Barnett and Pierce were
emphatic about the need for society to adapt to climate. In this case, to adapt to the impacts of
increasing temperatures. We do acknowledge the science community asks society to adapt to
all stages of climate. For example, if the globe cools down by 4 degrees Celsius in the next
100-years, society must adapt to these impacts, as well.
As it stands today, society is not prepared for the impacts of any stage of climate change.
Society built a lot of water infrastructure in the 20th century to provide a measure of control
over the variabilities of climate, yet the impacts of extreme floods and extreme droughts and
fluctuating sea levels, continue. Society is not prepared for the climate of the 21st century and
any DEIS that uses 20th century applications of stationarity in their analysis are not in the
public interest.
By default, nature withdraws significant water without prejudice from every user of the CRB,
which is demonstrated as decreasing annual water yields and increasing evaporation. In fact,
this cumulative withdrawal by nature has been assessed to be about 3 million acre-feet, since
1906 and the modest projected loss to the end of the 21st century will be another 3 million
DCP Resolution of 2014 by UCRC: http://www.ucrcommission.com/RepDoc/DroughtContingencyPlan/
Upper_Basin_Drought_Contingency_Plan.pdf
47

48

http://www.livingrivers.org/pdfs/Press/ColoradoRiverBasinDroughtContingencyPlans.pdf

CAP news release: Lake Mead will not go dry. http://www.riversimulator.org/Resources/Press/
LakeMeadDryCAPdozierFulp.pdf
49

50

http://www.livingrivers.org/pdfs/LR_Shortage_DEIS.pdf
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acre-feet.51 Building more-and-more water diversion infrastructure in the 21st century will
aggravate the water scarcity problem. For society to avoid withering away in these arid lands,
the better approach is doing the best we can with the water that we still have, and to also use
international resources to begin a united approach to unload the atmosphere of greenhouse
gases.
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The solution proposed by Washington County explains they only have a single (sole-source)
water supply and is therefore justified to seek a secondary supply. The secondary supply they
seek is much more vulnerable that the supply they have. We see no viable solution in pursuing
their strategy. The expenses alone to prepare the LPP application has, so far, totaled $38
million dollars. This amount of money is equivalent to producing 25,000 acre-feet for a typical
water reuse program for this water-limited community. If this amount of money were provided
for other water reduction programs, the water and operational savings would eventually pay for
itself.52 This is water that is protected from shortage declarations, temporary water transfer
contracts (proposed demand management programs53) and incidental evaporation losses. It is
truly unfortunate this DEIS did not choose a water conservation program as the preferred
alternative, as suggested by Western Resource Advocates (Local Waters Alternative),54
because this alternative is a best management practice and much more cost-effective than the
LPP price tag of ~2 billion dollars. The Army Corps of Engineers specifically asked that this
Alternative be “explored.”55 We see this circumstance as a project that is willfully investing a
very large sum of money to permanently embed curtailments into a public water supply.56
C.8. - The “Grand Bargain” Proposal.
A “Grand Bargain” type proposal has never been considered as a possibility in any
environmental review in the CRB, nor in the administrative record of the LPP. However, it is
worth mentioning, because the proposal has been vetted by water managers and academics
as a viable opportunity for the seven states to self-correct the over-allocation/curtailment
problem in the CRB. One such widely discussed Grand Bargain proposition involves capping
the present total depletions of the Upper Basin in exchange for eliminating the Compact
obligation to deliver 75 million acre-feet every 10-years to the Lower Basin.

Overpeck & Udall, 2017: http://www.riversimulator.org/Resources/ClimateDocs/
21CenturyColoradoRiverHotDroughtImplicationsForFuture2017Udall.pdf
51

The Cost of Alternative Water Supply and Eﬃciency Options in California; Pacific Institute, 2016: https://
1ccaxf2hhhbh1jcwiktlicz7-wpengine.netdna-ssl.com/wp-content/uploads/2016/10/Pacific-Institute.pdf
52

http://www.ucrcommission.com/RepDoc/DroughtContingencyPlan/
Upper_Basin_Drought_Contingency_Plan.pdf
53

WRA Local Waters Alternative: http://www.riversimulator.org/Resources/LPPadmin/2013/
LocalWatersAlternativeLakePowellPipelineWRA2013.pdf
54

ACOE comment letter to UBWR, 2019: http://www.riversimulator.org/Resources/Pipelines/LLP2019/ACOE/
ACOEletterToDWR404PermitLPP2019.pdf
55

The Risk of Curtailment under the Colorado River Compact, Castle, 2019: www.riversimulator.org/Resources/
LawOfTheRiver/RiskOfCurtailmentUnderColoradoRiverCompact2019Castle.pdf
56
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If this proposal happened tomorrow, the cap would likely prevent the LPP from moving forward.
If the cap happened after the LPP was initiated, the risk of curtailment for LPP within the
jurisdiction of the Upper Basin would still remain. For our time-scaled analysis, as presented in
this DEIS comment letter, it does not really matter if the Grand Bargain is implemented or not,
because we understand that Lakes Powell and Mead will empty unless serious allocation
reductions occur throughout the CRB.57
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C.9. - Iron County and Kane County withdraw from LPP.
Iron County withdrew from the LPP in 2012 because the permit application, construction and
operational expenses of the project were much too high. Their decision to withdraw is final, for
Iron County is no longer listed as a user of Water Right # 41-2479. Iron County has decided
instead to build a pipeline to a distant groundwater source in a closed basin, which is also not
sustainable, nor prudent.
Kane County withdrew from the LPP in 2020 for reasons that the project planning is a drain on
their revenues, and their internal assessment of their local water supply will be reliable for
another 40-years, which is also the case for Washington County as demonstrated by Western
Resource Advocates. Kane County will remain a potential user of Water Right # 42-3479 and is
listed as such in the administrative record. We think Kane County is wise and prudent today,
but should abandon Water Right # 42-3479 in the future for the reasons of protecting their
community from the hardships of debt and from the high jeopardy of LPP curtailments.
PART D. - THE BIOLOGICAL AND CULTURAL IMPACTS OF LPP DEIS
The Preferred Alternative is for many reasons a violation of the Clean Water Act 404 Permit
and Section 10 of Rivers and Harbors Act, which will be explained in this section. The
Preferred Alternative is especially egregious when considering the disrespect it has for the
tribes and for healthy ecosystem values. Better choices, such as the Local Waters Alternative
and No Action Alternative, are being dismissed or ignored by LPP proponents and in the
analysis of this DEIS by Reclamation.
In Part A, we discussed the extirpation of an endangered humpback chub population in the
Green River at Dinosaur NM, and the lack natural reproduction of the endangered Colorado
pikeminnow in the Green River watershed. We will now focus our attention on the watersheds
of the pipeline project area, which are the Paria, Kanab and Virgin rivers. We will also discuss
the potential harm to human populations in the CRB.
D.1. - The Sovereignty of Kaibab Paiute Nation must be respected.
Reclamation reinitiated government-to-government consultation with Indian tribes under
Section 106 of the National Historic Preservation Act and in accordance with Executive Order
13175. For either Alternative, Southern or Highway, the Kaibab PaiuteTribe and Bureau of
Indian Affairs (BIA) must issue a Right of Way (ROW) agreement for the LPP to move forward.
This action requires a Tribal Council resolution that, as of this date, may or may not arrive. The
possibility of litigation over this issue should not be dismissed as a possible outcome.
Kenney, 2019: http://www.riversimulator.org/Resources/LawOfTheRiver/
CaseForGrandBargainKenney2019.pdf
57
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9576-26 Areas of Critical Environmental Concern (ACEC)
Kaibab Paiutes do not favor either pipeline routes, because of the impacts to traditional cultural
properties, of which we cannot explain in greater detail through this public forum.58 If a pipeline
were going through the shrines and graveyards of St. George, the fine citizens of Washington
County would be enraged, so we totally understand the sensitivities of this issue to the Kaibab
Paiute Nation.
We do not know if another preferred ROW alternative even exists, for it is not in the
administrative record. If it does exist, the cost or inconvenience of such an alternative does not
matter, because sacred things are priceless. Choosing a pipeline route that provides an
advantage and convenience to the proponents of a dominant society, over a humble and
patient sovereign nation is completely inappropriate. Especially when considering this water
pipeline has a very high potential of being empty five- out of ten-years for the next 50-years.
D.2. - The Sovereignty of Ute and Navajo communities in Utah must be respected.
The Uintah Ouray Ute and Navajo nations that reside in the state of Utah have reserved water
rights to the Colorado River and their priority position is senior to the LPP by almost 95-years.
The nations will eventually receive their water, or some form of agreeable compensation, or
both. Nonetheless, this matter should have been dealt with long before the very serious deficit
problem appeared, and long before the permitting of the LPP began. Again, UBWR and
Washington County are not helpful about solving the long-suffering, over-allocation problems
of the CRB.
The provisions for the tribes and Mexico should have been established first and foremost when
the 1922 Compact was negotiated, or at least by 1929 when the Boulder Canyon Project was
enacted. Mexico’s allocation was finally satisfied in the 1940s. Finding solutions for the tribes
of the Upper Basin should have been determined in 1948 when the Upper Colorado River
Compact was signed, which did not occur. To the credit of the US Supreme Court, five tribes of
the mainstream Colorado River quantified their apportionments in the Lower Basin in the
1960s. Solving tribal needs are much more important than solving the needs of Washington
County, because the LPP serves as an additional threat to the ever-widening gap between
supply and demand in the CRB.
D.3. - Areas of Critical Environment Concern (ACEC)
The Bureau of Land Management (BLM) issued the ROD of their Resource Management Plan
(RMP) for the Arizona Strip in 2008. The “Strip” is a watershed of the Greater Grand Canyon
and it is also a watershed that provides vital gains to the inflows at Lake Mead for the Lower
Basin. These gains, during the hot and dry climate regime of the last 20-years, have not
escaped the basin-wide reduction in flow, whether it be surface water, spring water, or
groundwater seeping directly into the Colorado River. Impacts to all ACECs in the Greater
Grand Canyon region are occurring right now. The preferred Southern Pipeline route must be
denied because it is a violation of the Clean Water Act 404 permit and Section 10 Rivers and
Harbors Act permit (see Living Rivers 2019 letter to US Army Corps of Engineers).59
Salt Lake Tribune: http://www.riversimulator.org/Resources/LPPadmin/2020/2020USBR/DEIS/News/
LakePowellPipelineWillMakeRiverAngrySouthernPaiutesWarnAsFedsReleaseAnalysis.pdf
58

LR letter to ACOE, 2019: http://www.riversimulator.org/Resources/Pipelines/LLP2019/ACOE/
LivingRiversCommentsToACOE404PermitLPP.pdf
59
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LPP proponents are requesting that BLM amend their Resource Management Plan (RMP) in
order to accommodate the proposed and preferred Southern Pipeline route. The route will
traverse through an ACEC, which was intentionally set aside to protect and preserve sensitive
wildlife (a threatened fish called speckled dace and breeding amphibians), water resources,
and a rare riparian desert habitat. This was an excellent designation on the part of the BLM.
Rather than respect this designation and locate a different route to bypass the ACEC, Utah’s
LPP planners insist that BLM execute an amendment to the RMP and for their convenience.
We reiterate that we do not even understand why this command from Utah exceeds the needs
of wildlife, tribes and neighbors. We want this request to amend the RMP to be denied,
because that is the right thing to do. Mitigation efforts to improve the integrity of the ACEC is
necessary with or without the pipeline project, and pipeline construction should not be the
deciding factor about implementing a mitigation plan to improve the integrity of this ACEC.
D.4. - The Quagmire of Quagga Muscle Infestations
The seven states of the CRB have tried very diligently to stop the spread of quagga muscle
infestations without much success. We have little confidence that the preventative measures
mentioned in the DEIS to mitigate quagga muscle infestations will succeed, especially from the
forebay at Glen Canyon Dam where high concentrations of quagga muscles proliferate. It is a
given that infestations will eventually arrive and harm native ecosystems in the watersheds of
the Virgin, Paria, and Kanab rivers. Prevention protocols at the forebay and backbay of the
LPP will become a considerable expense to an already expensive project. The DEIS does
acknowledge the possibility of infestations happening, despite preventative measures, and that
implies more robust mitigation costs and additional capital project infrastructure to neutralize or
remove the chemical agents added to culinary water supplies for the purpose of suppressing
the reproduction of quagga muscles. All these factors also imply possible litigation at a future
time for potential harm to the health of wildlife and humans (see Living Rivers 2019 letter to US
Army Corps of Engineers (footnote #59)). All of these risks can be more effectively avoided by
accepting the Local Waters Alternative as the preferred alternative.
D.5. - Lack of review about Colorado River Salinity Control Act
The purpose of the Salinity Control Act of 1974 is to reduce the salt load of the Colorado River
below Imperial Dam near the Mexico/USA international border. We brought this subject up in
scoping and anticipated a discussion in the DEIS about the Lake Powell Pipeline water
contract and the Green River Block water contract between UBWR and Reclamation. The
concern is about return flows from irrigation and seepage on agricultural lands with saline soils.
We did not find any substantive discussion on this subject in the DEIS for the LPP.
D.6. - Lack of review about economic analysis of LPP.
In scoping the public asked Reclamation for an accurate project budget for the construction of
the LPP, and to please submit this information in the DEIS for public review. The response by
Reclamation during a public webinar for the DEIS was that financial details were best
answered by the proponents of the project. We understand this response, but the reason why
the public asked Reclamation for this information is because LPP proponents are evasive
about answering legitimate questions from the public, and especially from the ratepayers of
Washington County and the taxpayers of Utah, the constituents of which our organization and
members belong. Willfully withholding this information from taxpayers is essentially a drama
about a captured hostage that does not end well. Concerned citizens would probably yield if
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this money was invested into a water conservation and reuse programs. In contrast, forcing
citizens to spend money on a project that embeds curtailments into a public water supply is
completely absurd.
PART E: CONCLUSION
The summaries of academic historians,60 who explain the development of public water supply
projects in the arid lands of the western USA, have a common observation: the conversations
at the front ends of this development scheme were careful and systematic, but the looming
problems at the back ends were ignored. It was a deliberate pass for future generations to
solve, and such conversations did emerge, but the paradigm of business-as-usual is what
prevailed.
The information source for this general observation by the historians is the Congressional
Record beginning with the irrigation caucuses of the early 1890s. For the Colorado River
Basin, this formative period ends with the first compilation of the Hoover Dam Documents by
the Department of Interior in the early 1930s,61 and then World War II emerged.
In the Congressional Record after World War II, cautionary discussions continued, and the day
of reckoning for shortages was even identified, which was the beginning of the 21st century,62
yet the paradigm of business-as-usual continued and even included a grandiose conversation
about importing water into the CRB from other river basins with a potential cost to federal
taxpayers of one trillion dollars.63
Wallace Stegner said this in a 1985 Los Angeles Times opinion piece:64
“We need a Congress that will say no to any more water boondoggles in the West. We
need a moratorium on boosters and developers and raiders who can’t or won’t see the
consequences of their acts. We need to scale down our expectations and advise a lot of
hopeful immigrants that what they seek is not here.”
On the eve of the 21st century, CRB managers began to focus on sharing reservoir surpluses
and to Year 2016.65 In 2001, total consumption and system evaporation reached an all-time
high of 17 MAF. This overconfidence at the start of the 21st century proved to be a false start,
Walter Prescott Webb, Bernard DeVoto, Wallace Stegner, Donald Worster, Norris Hundley, Donald Pisani,,
Patricia Limerick, William deBuys, and many others.
60

On The Colorado; Weisheit, 2010: http://www.onthecolorado.com/articles.cfm?
mode=detail&id=1292710182151
61

62

Northcutt Ely, Esq., 1954: http://www.riversimulator.org/Resources/Testimony/ColoradoRiverBoard1954ocr.pdf

North American Water and Power Alliance, Wikipedia: https://en.wikipedia.org/wiki/
North_American_Water_and_Power_Alliance
63

64

Wallace Stegner OpEd: https://www.latimes.com/archives/la-xpm-1985-12-29-op-26163-story.html

Colorado River Interim Surplus Criteria; Notice of Intent To Prepare an Environmental Impact Statement, 1999:
https://www.govinfo.gov/app/details/FR-1999-12-07/99-31681
65
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because the conversation changed very quickly in March of 2005 when the turbines at Glen
Canyon Dam approached 60% efficiency, and Secretary Norton initiated an EIS66 (2007 IG) to
prepare for sharing shortages, instead.
In just four more months this shortage sharing agreement known as 2007 Interim Guidelines
will begin a five-year process of re-consultation67 and the theme of this five-year review will be
about balancing the water budget of the CRB, which means junior water right holders, such as
the LPP, are at greater risk for curtailments.
Are the managers of this river basin going to change the paradigm of business-as-usual in the
21st century, or not? Will the managers continue to ignore the back end problems they
inherited, or not?
This much we understand, if the Lake Powell Pipeline is approved, it means the managers of
the Colorado River Basin “can’t or won’t see the consequences of their acts.”
This concludes our comments. Thank you for your kind attention.
Sincerely yours,
Colorado Riverkeeper
John Weisheit, Conservation Director

Living Rivers
Sarah Stock, Program Director

Center for Biological Diversity
Doug Wolf, Senior Attorney

Waterkeeper Alliance
Daniel Estrin, General Counsel

Utah Rivers Council
Zach Frankel, Executive Director

Save the Colorado
Gary Wockner, Executive Director

Great Basin Water Network & Great Basin
Waterkeeper
Kyle Roerink, Executive Director

Rio Grande Waterkeeper
Jen Plez, Executive Director

Glen Canyon Institute
Eric Balken, Executive Director

Green River Action Network
Lauren Wood, Program Director

Las Vegas Water Defender
Tick Segerblom, Program Director

Upper Green River Network
Rica Fulton, Program Director

2005 Mid-Year Review: http://www.livingrivers.org/pdfs/LRlibrary/ShortageEIS/Chronology/2005AOPMidYearReview.pdf
66

Reconsultation of 2007 IG; ROD, page 56: https://www.usbr.gov/lc/region/programs/strategies/
RecordofDecision.pdf
67
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September 8, 2020 (Submitted via e-mail to lpp@usbr.gov )
COMMENTS ON DRAFT DEIS/DRAFT RMPA LAKE POWELL PIPELINE PROJECT
These comments are submitted in response to the Bureau of Reclamation (BOR) Draft
Environmental Impact Statement (DEIS) and Draft (Bureau of Land Management (BLM)
Resource Management Plan Amendment (RMPA) for the Arizona Strip Field Office (ASFO) as
related to the Lake Powell Pipeline Project (LPP) advanced by project proponent Utah Board of
Water Resources (UBWR).
The Coverage and Force and Effect of the DEIS/RMPA for All Federal Actions Related to
the LPP is Unclear, and Therefore the DEIS/RMPA Must be Amended and Reissued to
Comply With the National Environmental Policy Act (NEPA) and Related Opportunties
for Public Involvement and Comment
The DEIS/RMPA states that BOR is the lead federal agency regarding the NEPA analysis of
BOR regulated aspects of the LPP and NEPA analysis of the BLM RMPA action pursuant to the
Federal Land Policy Management Act (FLPMA). However, the DEIS also identifies additional
federal agency actions that will ultimately need to be addressed and acted upon to enable the
LPP. These include: Right of way (ROW) grants by BLM; ROW permits by the National Park
Service (NPS); and potential ROW grant by the Bureau of Indian Affairs (BIA) if current
highway alternative is chosen.1 The DEIS fails to explicitly state whether it serves as the
required NEPA analysis for each of the other listed federal agency actions and does not consider
all potential environmental impacts of said actions. On the other hand, the DEIS also states:
“The Secretary of the Interior will issue a Record of Decision outlining the federal agencies’
1

See DEIS, p.i.
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decision, including the alternative selected and the environmental commitments required of the
UBWR. This concludes the NEPA and planning processes.”2 Although it is possible that this
statement implies that the current DEIS suffices to meet the NEPA obligations of all federal
agencies and decisions involved, it is unclear whether that is the case. An array of unaddressed
ptential environmental impacts missing in the DEIS also add to the confusion over the force and
effect of the DEIS. As a result, the public has been ill-informed on the scope and force and
effect of the existing DEIS, and is unable to adequately comment on all necessary federal actions
to be taken related to the LPP. Therefore, the federal government and its NEPA agent on this
project has violated the public involvment provisions of NEPA, and the DEIS should be amended
and reissued to ensure opportunity for public understanding and participation.

The Existing DEIS Fails to Comprehensively Analyze Potential IMpacts of the LPP on the
Old Spmnaish National Historic Trail (OSNHT) and National Trail Administration and
Management Requirements of the National Trails System Act (NTSA)3 and Related Federal
Agency Policies
The BOR and its federal agency partners must recognize the special designation status and
protections for the Old Spanish National Historic Trail corridor in its NEPA Analysis.

9577-4 Impact Analysis Methodology
9577-3

9577-5 National Trails

9577-6 National Trails

9577-4

9577-5

The OSNHT was congressionally and statutorily designated a national historic trail in 20024, and
joint administrative responsibility was delegated to the NPS and BLM in 2003. The OSNHT was
also further confirmed as a congressionally designated area of special status when included as
part of the National Landscape Conservation System via the National Landscape Conservation
System Act of 2009.5
The DEIS fails to refer to the OSNHT as a “special designation,” despite its statutory,
congressional designation, and related confirmation of such special status under the NLCSA.
The DEIS inappropriately infers that the Armijo Route of the OSNHT - the congressionally
designated OSNHT route related to the LPP - is less susceptible to potential impact due to the
statement that it was a “single-use trail . . . with no visible evidence of [its] . . . specific
location.”6 This statement is irrelevant to the DOI, BLM, and NPS administrative responsibilities
under the NTSA, the BLM land management responsibilties under the NTSA and BLM Manual
6280, and BOR NEPA responsibilities related to the LPP EIS. The OSNHT, including the
Armijo Route are congressionally designated. The locational route is congressionally established
2

DEIS, p. ii.

3

16 USC Chapter 27, §§1241, et. seq.

4

16 USC §1244(a)(23)

5

16 USC §§7201, et. seq.

6

DEIS, p. 220-221
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based on the statutorily referenced NPS Feasibility Study of 2001.7 As a congressionally
designated NT, it makes no difference whether the historic route of travel was traveled once or a
thousand times, it is entitled to the same mandated planning, management, and protections of the
NTSA, and in regard to BLM lands, the requirements of BLM Manual 6280. Nor does the
presence of physical manifestations of the historic route’s existence make a difference. For the
DEIS to suggest otherwise is in direct contradiction to the intent and administrative and
management fulfillment of the NTSA.8
Congressional designation of national trails is to be followed by DOI designation of national trail
right-of-ways9, including the linear Trail line of each national trail as designated by Congress and
adjacent lands necessary to protect Trail resources, values, qualities, and associated settings.
The alternative LPP project routes cross the OSNHT, or are within the projected OSNHT
right-of-way corridor on federal, state, and private lands throughout the length of said
alternatives.
Under a plain reading of the statutory text of the NTSA, all federal lands along the OSNHT and
subject to the proposed lease sales at issue must be assessed, as federally protected components
of the Trail.
The NTSA holds that:
only those selected land and water based components of an historic trail which are
on federally owned lands and which meet the national historic trail criteria
established in this Act are included as Federal protection components of a national
10
historic trail (emphasis added).11
7

16 USC §1244(a)(23)(A)

8

Many national historic trails were only used a limited number of times, or as little as one time. For instance, the Lewis and Clark NHT, and
others. Furthermore, innumerable sections of national historic trails are designated over somewhat uncertain routes lacking physical evidence of
historic travel such as wagon ruts. The intent of the NTSA was to establish national historic trails following historic routes of travel as closely as
possible, regardless of physical evidence of such routes on the ground, to protect the history, settings, and interpretive, educational, and potential
non-conflicting recreational values of such routes for the American public. In the case of the Armijo Route of the OSNHT, the route was
reconstructed based on the diary of Antonio Armijo, recommended by the NPS Feasibility Study, and establsihed by Congress as an equal
component of the National Trails System.
9

16 USC §1246(a)(2). Despite the congressional designation of the OSNHT in 2002, DOI has never fulfilled the designation of a OSNHT
right-of-way as required by the NTSA, and DOI is, therefore, in violation of its responsibilities under the NTSA.
10

16 USC § 1242(a)(3).

11

The DEIS disregards the potential effects of the LPP on federal lands crossed by the OSNHT, and the BLM routinely disregards the potential
impacts of its actions across all stretches of the OSNHT on federally owned lands, taking the position that only “high potential sites” (HPS) and
“high potential route segments” (HPRS) of the OSNHT warrant protection. Rather, under a plain reading of the statutory text, all federal lands
along the OSNHT and subject to the proposed LPP action must be assessed.
The NTSA holds that:
only those selected land and water based components of an historic trail which are on federally owned lands and which
meet the national historic trail criteria established in this Act are included as Federal protection components of a
national historic trail (emphasis added). See 16 USC §1242(a)(3).
BLM’s Manual 6280 regarding management of NTs (Management of National Scenic and Historic Trails and Trails Under Study or
Recommended as Suitable for Congressional Designation) at times conflates these categories, writing that Federal Protection Components are
only those HPS and HPRS located on federally owned land. See BLM Manual 6280, pp. 1-7, 1-8. However, this misreads the NTSA. The
national historic trail criteria include (1) a trail’s historic use; (2) its national significance; and (3) its potential for public recreational use. See 16
USC § 1244(b)(11). By designating the Old Spanish Trail a National Historic Trail, Congress confirmed that the OSNHT routes met these three
criteria. This definition is contradicted by BLM elsewhere in the manual, where the BLM defines “Federal protection components” of NTs to
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The LPP alternative routes cross, or are within, the NTSA protected right-of-way or Trail
corridor, and, therefore, federal protection cpomponents of the OSNHT in several locations.
Therse locations include - from easst to west:
-

-

-

-

-

-

In Glen Canyon National Recreation Area (GLCA) - entirety of LPP is within 0.4 - 4.8
miles of OSNHT in sections underlying Wahweap Bay and on ground in Wahweap
Creek.
On BLM Kanab Field Office (KFO) (and former Grand Staircase Escalante National
Monument (GSENM))lands, from East Clark Bench westward through the East Cove
area, LPP is within 0 - 0.7 miles of the OSNHT and crosses the OSNHT on the east side
of the Paria River valley.
ON BLM KFO lands (and former GSENM) lands), west of the Cockscomb and
throughout the area of Sand Gulch, Kimball Valley, Kitchen Corral Wash, Telegraph Flat,
to just west of Petrified Hollow, the LPP is within 0 - 1.12 miles of the OSNHT and
crosses the OSNHT at Telegraph Flat and just west of Petrified Hollow.
On BLM KFO lands (and former GSENM lands) from Petrified Hollow to Seaman Wash
and the Pioneer Gap area, the North or Hwy LPP alternative is within 0 -.33 miles of the
OSNHT.
On BLM KFO lands, at Seeps Wash the North or Hwy LPP alternative is within 0.41
miles of the OSNHT.
On BLM KFO lands just east of Johnson Wash the North or Hwy LPP alternative is
within 0.41 miles of the OSNHT.
On BLM KFO lands from Petrified Hollow sw to UT/AZ line, south LPP alternative is
within 0 - 2.19 miles of OSNHT.
On BLM AZ Strip FO (AZSFO) lands in Lost Springs Wash the North or Hwy LPP
alternative is 0.21 - 0.47 miles of OSNHT.
On BLM AZSFO from UT/AZ line to the vicinity of Muggins Flat, south LPP alt. is
within 2.19 - 5.0 miles of OSNHT.
ON BIA/Kaibab Paiute Tribe lands from Cottonwood Wash at E. boundary of KPT Res.
to west boundary of KPT res., the North or Hwy LPP alternative crosses, overlies, or is
within 0 - 0.72 miles of the OSNHT.

include “selected high potential historic sites and high potential route segments and other land- and waterbased components of a designated
National Historic Trail located on federally owned land which meet the National Historic Trail criteria listed in the National Trails System Act
and are identified in trailwide Comprehensive Plans, Resource Management Plans, and implementation plans.” Id. at 5 (emphasis added). Routes
were determined by the DOI and NPS in their “National Historic Trail Feasibility Study and Environmental Assessment – Old Spanish Trail” of
July, 2001 The Study also confirmed that the route of the Trail met the historic criteria of the NTSA. The Study, and accompanying route maps, is
cited as the basis for Congressional authorization of the OSNHT. See 16 USC §1244(a)(23)(A); Public Law 107-325 (2002). Therefore, all
OSNHT routes which are congressionally designated and are on federally owned lands are “Federal protection components” of the OSNHT.
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-

-

-

On BLM AZSFO lands just west of Cedar Ridge, the North or Hwy LPP alternative is
within 0.22 - 0.7 miles of the OSNHT; the South LPP alternative crosses and is within 0
- 0.32 miles of the OSNHT; and the HS-2 Substation (Project Switching Station) is within
0.32 miles of the OSNHT.
On BLM AZSFO lands near Short Creek - T 42 N, R 7 W, Section 33, the LPP is within
1 mile of the OSNHT.

9577-8
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On BLM Saint George FO (SGFO) lands near Short Creek - Section 35 on the UT/AZ
border - the LPP is within 0.74 miles of the OSNHT.
On BLM SGFO lands in the Canaan Gap to Hurricane Cliffs area, south of Little
Mountain, the LPP crosses the OSNHT and is within 0 - 0.6 miles of the OSNHT.

All of the aforementioned stretches - federal protection components - of the OSNHT must be
recognized, and potential impacts of the LPP on said stretches must be assessed as part of the
NEPA process. BOR and its federal agency partners have failed to assess impacts to these
stretches of the OSNHT in the current DEIS. The DEIS must be amended and reissued to assure
consideration of impacts to the OSDNHT and allow for adequate, required public informaiton,
participation, and comment.
(Additional BLM and NPS failures to adminjister and manage the OSNHT in accordance with
the NTSA and agency policies follow, and magnify and further explain the insufficiency of the
DEIS.)
Violation of DOI, BLM and NPS Statutory Duty to Administer the OSNHT. The DOI Trail
Co-Administrators, the BLM and NPS never developed a Comprehensive Management Plan
as required by the NTSA.
The OSNHT was statutorily designated a national historic trail in 2002, and joint administrative
responsibility was delegated to the National Park Service and BLM in 2003. The NTSA requires
that, within two fiscal years of the congressional designation of a national scenic, historic, or
recreational trail, the administrating agency or agencies submit a comprehensive management
plan (CMP) for the trail’s use and maintenance to the Committee on Natural Resources of the
House of Representatives and the Committee on Energy and Natural Resources of the Senate for
12
approval. The CMP for the OSNHT is now approximately fifteen years overdue.
In 2017, the agencies issued a “Comprehensive Administrative Strategy,” (CAS), evidently in
13
lieu of a CMP. (Of the nineteen statutorily designated national historic trails, the OSNHT is
12
13

See 16 U.S.C § 1244(e)-(f).

See “Old Spanish National Historic Trail Comprehensive Administrative Strategy” at 15, available at
https://parkplanning.nps.gov/Final-OLSP-CAS.
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one of two without a CMP. None of the others has a CAS. ) The CAS is not a sufficient
substitute for a CMP. Not only was the CAS not submitted to Congress for approval as required
under NTSA, but BLM and NPS did not complete any concurrent environmental review under
NEPA to assess the CAS’ impacts. Other national historic trails’ CMPs have typically been
accompanied by an environmental impact statement or an environmental assessment. Because
policies and procedures guiding the management of a federal trail and the lands around it have
15
the potential to “significantly affect the quality of the human environment,” they should, under
NEPA, likewise undergo an EIS or an EA before implementation.
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Because the CAS was not accompanied by an EIS or an EA, management planning and decisions
like those related to the LPP are made piecemeal, without adequate consideration of the direct,
indirect, short-term, long-term, and cumulative impacts on the Trail. Under NTSA and NEPA
alike, this violates the statutory obligations of the Department of the Interior (DOI), and of the
BLM and NPS as delegated OSNHT co-administrators.
(The failure of the DOI and its delegated BLM and NPS OSNHT Co-Administerators to
complete the CMP in accoracne with the legal mandates of the NTSA does not absolve the DOI,
its Co-Administrtors, and its land management agencies of managing pursuant to other
requirements of the NTSA.)
The federal land management agencies in the LPP project area (BLM, NPS, and BIA) have
failed to fulfill their statutory and policy national trail management responsibilities resulting
in the failure of the DEIS to adequately assess potential impacts to the OSNHT and its
resources, values, qualities and associated settings.
The lack of an established OSNHT right-of-way and resultant National Trail Management
Corridor and of comprehensive inventories of Trail resources, qualities, and values goes against
BLM policy.
BLM Manual 6280, internal guidance for the BLM on National Scenic and Historic Trail
management released in 2012, directs land managers to conduct an inventory of all Trail
resources, qualities, values and associated settgins as soon as possible after Trail designation by
16
Congress, and in preparation for the CMP required within two years of such designation.
Manual 6280 additionally states that the BLM is required to amend land management plans that
cover National Trails so as to account for Trail management; furthermore, any time when an
action is proposed within the National Trail corridor, BLM is expressly required to create an
17
inventory of Trail resources and values. BLM has failed to meet the requirements of its own
14

See, generally, https://www.nps.gov/subjects/nationaltrailssystem/national-historic-trails.htm.

15

42 USC § 4332(C).

16

“6280 – Management of National Scenic and Historic Trails and Trails Under Study or Recommended as Suitable for Congressional
Designation (Public),” Rel.6-139 at 3-1. The Manual inventory requirements state that the BLM shall, in part: “Recommend to the National Trail
administering agency for inclusion in the trailwide Comprehensive Plan, data regarding Federal Protection Components (land and water based
components of a historic trail), including high potential historic sites and high potential route segments, identified or discovered through the
inventory process.”
17

Id. at 1-19, 1.6(A)(3)(iii). (“Until such time as a National Trail Management Corridor is established through the Resource Management Plan in
accordance with this policy, an inventory shall be conducted for proposed actions within the National Trail viewshed.”)
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poliucy in all three regards. No comprehensive inventpories of OSNHT resources, values,
qualitries, and associated settings have been completed by the Arizona State Office, the Arizona
Strip District Office, AZSFO, Utah State Office, Color COuntry Disgtrict Office, SGFO, Paria
River District Office, KFO, or Grand Staircase Escalante National Monument office.

9577-12 NEPA Process
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BLM has completed some archeological cultural resource evaluations, and some viewscape
analyses along the LPP alternative routes, but has largely ignored other resources, values,
qualities, and associated settings relaed to the OPSNHT such as comprehensive natural resource
evaluations, cultural landscape evaluations associated with the 1829-1848 period of relevance of
the Trail, recreational opportunity evalyuations, post 2002 and previously invengtoried
derogations to the OSNHT, etvc. Its viewshed analyses have been conducted under
stanbdardized BLM policieds applicable to all BLM lands and fail to take into consideration
specioficities of protection of the OSNHT corridor as congressionnaly intended by the NTSA.
Furthermore, BLM OSNHT inventories have not been conducted in accordance with the specific
instructions of BLM Manual 6280.
BLM land management unit RMPs for the SGFO, the KFO, the AZSFO, and GSENM have not
been amended to take into account the designation of the OSNHT, and without the
aforementioned inventories, planning for proper management of the OSNHT on lands undefr teh
contrfol of such offices. Existing RMPs make little mention of the existence, status, or
management of the OSNHT.

9577-11

All aforementioned BLM State, District, Field, and Monunment Offices have failed to fhully
address impacts to the OSDNHT, its resources, values, qualities, and associated setttings in
processing their actions, inclduing NEPA compliance, on SGFO, AZSFO, KFO, and GSENM
lands.
The lack of BLM RMPs and planning in regard to the OSNHT management has resulted in little
relevant informaiton on potential impacts toi the OSNHT in the current DEIS. Consequrntly, the
DEIS is insufficient in this regard and must be retracted and reissued on;y after BLM fuflillment
of its self-acknowledged responsibiltiies under BLM Manual 6280 and statutory responsibilities
under the NTSA. Moving forward without such revision to the DEIS based on noted BLM
analyses fails to inform the public, fails to fulfill NEPA requirements, and is arbitrary and
capricious.
The lack of an established OSNHT right-of-way and resultant National Trail Management
Corridor and of comprehensive inventories of Trail resources, qualities, and values on NPS GLCA lands violates the requirements and agency responsibilities of the NPS.
Planning documents for GLCA have not to date adequately addressed the proper management of
the OSNHT on these NPS managed lands. There is no indication of comprehensive inventories
of OSNHT resources, values, qualities, and associated settings wihtin GLCA. There is little or
no mention of the OSNHT in GLCA planning documents such as the GLCA Foundation PLan or
GLCA General Management PLan. There is no identoification of a OSNHT Trail Management
Corridor.
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The lack of NPS - GLCA palnning and in regard to the OSNHT management has resulted in
little relevant informaiton on potential impacts toi the OSNHT in the current DEIS.
Consequrntly, the DEIS is insufficient in this regard and must be retracted and reissued on;y after
NPS fuflillment of its statutory responsibilities under the NTSA. Moving forward without such
revision to the DEIS based on noted NPS analyses fails to inform the public, fails to fulfill NEPA
requirements, and is arbitrary and capricious.
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In the absence of an established OSNHT National Trail Management Corridor, BLM and NPS
should assure protection of OSNHT resources, values, qualities, and associated settings by an
interim adoption of the long established and recommended DOI and NPS practice of protecting a
ten mile wide Trail Management Corridor.
Manual 6280 states that BLM will create an inventory of trail-related resources—including
18
scenic resources, viewshed analyses, and scenic settings —in order to establish a National Trail
19
Management Corridor through the land use planning process. Overall, BLM will manage trails
so as to protect the nature and purposes of the trail as much as possible, “recognizing the
nationally significant scenic, historic, cultural, recreation, natural, and other landscape values …
20
of the public land areas through which such National Trails may pass.”
To date, there has been no comprehensive inventory of Trail resources, qualities, and values, and
there is no established National Trail Management Corridor to provide clear guidance on how the
trail is to be managed and resources, values, qualities, and associated settings protected. BLM
therefore does not adequately account for the impacts of its other actions on the resources and
values of the Trail.
The BLM and NPS Co-Administrators’ CAS points out that BLM Manual 6280 defines a Trail
corridor as “includ[ing] the area of land that is of sufficient width to encompass national trail
21
resources, qualities, values, and associated settings.” The OSNHT CAS also states that the
width of the corridor fluctuates as it incorporates variations in routes and
alignments (the result of environmental factors) and is dependent on landforms.
The resource corridor might include narrow canyons or extensive viewsheds; it
traverses a variety of ecoregions that create a multitude of landscapes of varying
lengths and widths.
The need for intensive Trail inventories is thus clearly a fundamental part of the corridor
identification process. An unresolved conflict between the federal Co-Administrators of the
OSNHT further illustrates this need:
The trail corridor is informally considered by the NPS to lie five miles on either
side of the centerline of the trail alignment to include the nearest elements of the
18

Id. at 3-5(1)-(2).

19

Id. at 1-2, 1-19.

20

Id. at 1-17.

21

See “Old Spanish National Historic Trail Comprehensive Administrative Strategy” at pp. 22-29.
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view shed, parts of the cultural landscapes, landmarks, and traditional cultural
properties near the trail. The BLM follows direction from their trail administration
22
manual to establish a trail corridor.
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This conflict between Co-Administrators contradicts the NTSA’s intent to uniformly assess and
establish Trail corridors that protect Trail resources, qualities, and values. Until the BLM fulfills
its NTSA obligations and meets the requirements of internal policies such as those in Manual
6280, and the NPS recommends and adopts a Trail management corridor in GLCA, the
long-established NPS practice of an interim management corridor of five miles on either side of
the OSNHT centerline should be adopted.
As opposed to a comprehensive analysis of all Trail resources, values, qualities, and associated
settings intended by the NTSA and BLM NT management policies contained in Manual 6280,
the BOR and BLM restrict their analysis of Trail impacts to those related to cultural resources
under the National Historic Preservation Act (NHPA). And, as described, even for this analysis,
rather than inventorying and properly designating a Trail management corridor in accordance
with BLM’s own policy requirements under Manual 6280, circumscribe the NHPA Area of
Potential Effect (APE) to an arbitrarily set 2 mile distance of the alternative LPP routes.23 This
arbitrary APE conflicts with the intent of the NTSA and BLM NT policy Manual 6280 and its
specific directives. Furthermore, only evaluating LPP potential effects on NHPA cultural
resources, ignores the required evaluation of project impacts on other resources, values, qualities,
and associated settings of the OSNHT.
In the absence of appropriate BLM OSNHT inventories and planning, in accorance with the
NTSA and specifically its own policies contained in Manual 6280, the DEIS should be amended
to include a ten mile wide trail management corridor and potential impacts to OSNHT corridor
resources, values, qualities, and associated settings fully evaluated in such an amended
document.24
Much of the proposed LPP alternative routes cross State of Utah and State of Arizona owned
lands also crossed by the OSNHT. The NTSA mandates DOI Administrator negotiations with
22

“Old Spanish National Historic Trail Comprehensive Administrative Strategy,” at 5, available at
https://parkplanning.nps.gov/Final-OLSP-CAS.
23

DEIS, p. 220

24

In its Final EA on its recent September, 2020 oil and gas lease sale - DOI-BLM-UT-0000-2020-0005-EA - Utah BLM acknowledged the
referenced NPS Trail administration practice of recognizing a ten mile wide trail protection corridor, however, stated that while such a ten mile
wide corridor might be sensible on NPS managed lands, a narrower 4 mile wide corridor should be applicable on BLM managed lands. They
stated that such a difference should be effectuated due to the different general land management directives of BLM’s Federal Land Policy and
Management Act (FLPMA) and the NPS Organic Act. However, in regard to NT management, this asserted distinction is contrary to the NTSA,
illogical, and professes an arbitrary and capricious land management approach by the BLM. It is the NTSA, not FLPMA or the NPS Organic Act
that direct and govern NT land management.
As previously stated BLM Manual 6280 recognizes the management direction of the NTSA and establishes BLM NT management policy based
on the NTSA. Well assessed and analyzed NT resources, values, qualities and settings should and could result in varying width trail protection
corridors whether on NPS, BLM, United States Forest Service, Bureau of Reclamation, or other federal lands.
BLM’s suggestion or decision that a universal trail protection corridor of 4 miles width should apply on BLM lands is contrary to federal
rulemaking provisions, arbitrary and capricious, and a violation of the Administrative Procedures Act. It is also in contradcision to its own
policies expressed in Manual 6280. Furthermore, it is contrary to its own practice, even in the State of Utah, where it has established wider trail
protection corridors for the OSNHT as in its RMP for the Beaver Dam National Conservation Area in the Saint George Field Office area.
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states regarding the protection of NTs on such lands. The DOI has failed to initiate such
negotiations. The DEIS fails to address this problem and related consequent impacts to the
OSNHT.
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The NTSA states the following:
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(e) Right-of-way lands outside exterior boundaries of federally administered areas;
cooperative agreements or acquisition; failure to agree or acquire; agreement or
acquisition by Secretary concerned; right of first refusal for original owner upon disposal
Where the lands included in a national scenic or national historic trail right-of-way are
outside of the exterior boundaries of federally administered areas, the Secretary charged
with the administration of such trail shall encourage the States or local governments
involved
(1) to enter into written cooperative agreements with landowners, private
organizations, and individuals to provide the necessary trail right-of-way, or
(2) to acquire such lands or interests therein to be utilized as segments of the
national scenic or national historic trail: Provided, That if the State or local
governments fail to enter into such written cooperative agreements or to acquire
such lands or interests therein after notice of the selection of the right-of-way is
published, the appropriate Secretary may
(i) enter into such agreements with landowners, States, local governments,
private organizations, and individuals for the use of lands for trail
purposes, or . . . .25
The DEIS makes no reference to DOI, or DOI BLM and NPS Co-Administrator contacts or
actions in regard to State lands along the proposed LPP route alternatives to assure the protection
of the OSNHT management corridor. The DEIS must address this federal NTSA administration
shortcoming.
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Direct, indirect, and cumulative impacts to the OSNHT are not adequately considered in
this DEIS.
There is little to no analysis in the EA regarding the comprehensive slate of resources, qualities,
and values of the Trail and how each might be affected by the proposed LPP; BOR merely refers
the public to incomplete previous BLM documents, each of which also lacked comprehensive
26
analysis of effects to the Trail, thereby failing to satisfy NEPA’s hard look requirement. In fact,
the DEIS states that both the Southern Alternative and the Highway Alternative “ would
contribute to the overall cumulative effects to these special designation lands [OSNHT] from
25

16 USC §1246(e)

26

See Wildearth Guardians v. U.S. Bureau of Land Management, 2020 WL 2104760 at *4 (D. Mt. 2020).
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other past, present, and reasonably foreseeable future actions.”27 However, these cumulative
effects are not comprehensively evaluated for all of the previously noted reasons, and, therefore,
the cumulative effects analysis is insufficient.
To that end, during NEPA analysis for a proposed action or implementation-level activity
affecting National Historic Trails, BLM must describe and analyze the potential impacts to the
28
Trail’s nature and purposes. The DEIS does not adequately describe or analyze potential
impacts to the trail. Because the LPP itself may constitute an “irreversible and irretrievable
29
commitment of resources,” the BOR must undertake case-by-case analysis of all direct,
indirect, and cumulative effects.
Mitigation, including financial mitigation, by the project proponents, of all impacts on the
OSNHT should be addressed in the DEIS
Again, the federal agencies in their roles as Co-Administrators of the OSNHT and managers of
lands crossed by the OSNHT have failed to identify and manage the resources, values, qualities,
and associated settings of the OSNHT that may be impacted by this project. And, as a result
have failed to assess the extent of such potential impacts. The DEIS should be revised and
reissued after the comprehensive management inventories and actions required by the NTSA and
BLM Manual 6280.
If the revised DEIS determines that any significant derogation of OSNHT resources, values,
qualities, or associated settings may result from the project, alteration of the project routing or
implementation should be required, or the No Action alternative should be followed. If the
revised DEIS in any way concludes that some extremely limited level of derogation of OSNHT
resources, values, qualities, and associated settings is unavoidable, mitigation of such
consequences for the OSNHT and the American public as beneficiaries of the existence of the
Trail, including financial mitigation by the project proponents should be evaluated and presented
as a project requirement.
Sincerely,
John W. Hiscock, JD
27

30

Chandra Rosenthal, PEER

31

DEIS, p.261

28

“6280 – Management of National Scenic and Historic Trails and Trails Under Study or Recommended as Suitable for Congressional
Designation (Public),” Rel.6-139, 1-22.
29

Wildearth Guardians v. U.S. Bureau of Land Management, 2020 WL 2104760 at *4 (D. Mt. 2020) (citing 43 C.F.R. § 3162.3-1(c)) (vacating
287 oil and gas leases and rejecting BLM’s argument that parcel-specific analysis could be deferred until an application for permit to drill was
submitted, holding instead that NEPA requires some site-specific analysis at the leasing stage, because a lease sale represents an “irretrievable
commitment of resources”).
30

John Hiscock is a retired 34 year park ranger, regulatory and policy specialist, and manager with the National Park Service. He is also a retired
Association Manager of the Old Spanish Trail Association, and a life member of that organization. He is also a member of the Utah State Bar
Association, with a JD from the University of Utah.
31

Chandra Rosenthal is Rocky Mountain Director of PEER. Public Employees for Environmental Responsibility (PEER) supports current and
former public employees who seek a higher standard of environmental ethics and scientific integrity within their agencies. We do this by
defending whistleblowers, shining the light on improper or illegal government actions, working to improve laws and regulations, and supporting
the work of other organizations. PEER has members in every state including those that regularly use and enjoy the public lands in Utah.
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From:
Sent:
To:
Subject:
Attachments:

Jonathan Pike <jon.pike@sgcity.org>
Tuesday, September 8, 2020 5:33 PM
LPP, BOR-sha-PRO
[EXTERNAL]
Mayor Pike LPP letter.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To Whom It May Concern,
I have already submitted the attached letter by US Mail, but wanted to also submit it by email,
just to ensure it was received. The proposed Lake Powell Pipeline is critical to the ongoing
success of St. George City and the surrounding areas of Washington County.
Thank you,
Jon Pike
Mayor
Office: (435) 627-4001

LJ
Disclaimer: The information contained in this e-mail is legally privileged and/or confidential information intended only for the receipt
by and use of the individual or entity to whom or which it is addressed. If you are not the intended recipient, you are hereby
notified that any dissemination, distribution, or copying of this message is strictly prohibited. If you have received this message in
error, please immediately notify the sender and delete this message from your computer. Thank you.
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St.George

9578-2 Public Health and Safety

THE BRIGHTER SIDE

August 4, 2020

Rick Baxter
Bureau of Reclamation
302 East Lakeview Parkway
Provo, UT 84606
Dear Mr. Baxter:
I serve as the mayor of St. George, Utah, the largest community among the 10 that needs the
water that will be delivered through the Lake Powell Pipeline (LPP).
In 2018, St. George was the third fastest-growing metro area in the country.
Population growth over the last two decades has surpassed Las Vegas on a per capita basis.
Washington County grew 30 percent during the past decade, has averaged eight percent
growth annually from 1970-2019 and currently has 180,550-plus residents.
The 2017 population forecast, prepared by the Kem C. Gardner Policy Institute at the
University of Utah in collaboration with the Utah Governor's Office of Management and
Budget, projects Washington County to have the largest increase in population in Utah (229
percent); exceeding 500,000 people by 2065. Historically the growth projections through
the Governor's Office have been conservatively low.
In addition to a growing population, we attract more than 6 million visitors to the region
annually to enjoy our recreation amenities, warm weather and proximity to some of the
nation's great parks. Within driving distance, we have five national parks, seven national
monuments, two national recreation areas, six national forests and 43 state parks. Sand
Hollow State Park, just 13 miles from St. George, is one of the top visited parks in the state.
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St. George is a well-organized and economically vibrant city. Looking ahead, we want a
community that has all the quality of life that we're used to, but a place that also has more
opportunity for our young people that we're raising and educating, to be able to stay here,
with higher wages and job opportunities.
To accomplish our vision, we must be able to supply water to residents and visitors. Our
mission is to effectively and efficiently manage and optimize the complete water cycle for
the City of St. George. Our greatest concerns are providing water of high enough quality and
quantity to enhance the health, environment and enjoyment of the community.
CITY OF ST. GEORGE

435-627-4000

I

175 E. 200 N. - St. George, UT 84770

I

sgcity.org
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The LPP not only introduces a new source of high quality water into our portfolio, it stores
it closer to our city. The LPP will transport 86,249 acre feet of water annually from Lake
Powell to Sand Hollow Reservoir. Water stored in Sand Hollow and other local reservoirs
augments St. George's municipal water supply. Without that supply, St. George would have
inadequate water to meet current demands. Outdoor watering would need to be
eliminated, which would have significant cost implications to our citizens and be damaging
to the environment, property values and our quality of life. In the desert, trees and plants
provide a multitude of environmental and ecological benefits, which contribute to air
quality, storm water management and wildlife habitat.
Landscapes also shade and cool urban areas, reducing the heat island effect and cooling
costs. A study done by Colorado State University shows that when there is limited
vegetation in a community, buildings and paved surfaces absorb energy from the sun and
cause the surface temperature of urban structures to be 18 to 38°F higher than the ambient
air temperatures. Higher air temperatures lead to increased need for cooling systems,
straining natural resources including water required to cool our homes and businesses
since our city buys hydroelectric energy.
We must be able to provide water in the ongoing drought cycle our region experiences.
Southern Utah has had 12 years of drought in the last two decades, leaving our sole source
of water, the Virgin River basin, vulnerable and placing us at risk of running out of water.
We are working hard to reduce the amount of water we use. I am proud that St. George has
made progress in water conservation. Water demand in Washington County has decreased
30 percent between 2000 and 2018. During that same period, Washington County's
population increased more than 70 percent and nearly 100 million tourists visited the
county.
That's a profound savings, and it involved taking a lot of small and large steps. The
Washington County Water Conservancy District, our wholesale water provider, St. George
and other local cities recently invested $70 million in proven activities to save water. But,
conservation alone isn't always enough to meet demand.
Most of our remaining land will be large-scale master developments. We are working with
developers to install water efficient landscapes and developing secondary systems for
outdoor irrigation. We already use secondary water for golf courses, parks and schools.
Additionally, we have:
•
•
•
•
•

Established two gardens with desert plants to educate families and businesses
about the benefits and beauty of water-efficient landscapes.
Paid residents to put in low-flow toilets.
Hosted hundreds of workshops to educate residents on how to use less water.
Changed the way people pay for water, to reward residents who conserve.
Launched a program to find and fix leaky pipes, which wastes water.

9578-3
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9578-4 Opinion - For Proposed Lake Powell Pipeline

Ongoing conservation efforts and new technology will help each person in our community
use less water in the future.
9578-4

The city has developed and is using its available water supply. We buy more than half of
our water from the Washington County Water Conservancy District. As our community
keeps growing, we will rely on the district's water even more. That's why the LPP is so
important to us. We need this project to be online in the next decade. The City of St. George
requests the Bureau of Reclamation to complete the Environmental Impact Statement for
the Lake Powell Pipeline as quickly as possible and issue its Record of Decision for the
project.
Sincerely,

Mayor
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9579-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

June Lepley <junel@xpressweb.com>
Tuesday, September 8, 2020 12:33 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS

9579-3 Socioeconomics

9579-3 Water Supply

9579-4 Alternatives

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

9579-5 Socioeconomics
Subject: Comments on the Lake Powell Pipeline Draft EIS
Dear Bureau of Reclamation:

I am writing in support of the No Action Alternative for the Lake Powell Pipeline Draft EIS.

9579-1

I oppose building the Lake Powell Pipeline because it is too expensive, and will hasten the depletion
of the water reserve in Lake Powell, which has been far below full fill level for decades. The citizens and
government of Southern Utah (and the entire state) should focus on cheaper alternatives such
as water conservation (low-flow toilets and faucets), and xeriscaping our yards and using drip irrigation
sparingly for food crops.

9579-3
9579-4

Financing terms in the 2006 LPP Development Act are vague and the Lake Powell project’s financial
viability is questionable, the lack of transparency on costs is troubling for a public project of this size. LPP
is unaffordable for Washington County water users, and is unfair to the rest of the citizens in Utah who
are expected to pay for this huge and unnecessary environmental destruction.

The USBR should evaluate the financial feasibility of the project before proceeding, and should
determine the adverse economic effects of paying for the LPP on residents and businesses in
Washington County and the entire state of Utah.

I live in Kanab and do NOT want my tax dollars spent on draining Lake Powell and piping unneeded and
very scarce water to Washington County. I am very concerned that instead of paying for education,
healthcare, social programs and infrastructure, this project will just take money away from these projects

9579-5

9579
9579-5
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Continued
and raise my taxes even more. I am retired and living on a very limited, fixed income. I cannot afford to
finance this ridiculous and unneeded project just so some politicians can get richer!

9579-6 Water Supply

Under state law, all citizens of Utah would be responsible for $2 billion or more of public debt if the Lake
Powell Pipeline is constructed. BOR expects the costs of the pipeline, including interest, would be
financed by the state and repaid by Washington County residents. The financed costs are estimated at
$1.590-1.643 billion (probably much, much higher), which is equal to a debt burden in Washington County
of at least $8,700 per person in 2020. That is $725 per MONTH!

9579-7 Opinion - Opposed to Proposed Lake Powell Pipeline

And will the costs go up each year? And, how long would all Washington County citizens have to pay?
And how much would citizens of Kane County have to pay? Lower than projected population growth
would increase the debt burden per person and could make the project even more unaffordable
(expensive) for residents
The BOR doesn’t address the economic impact on residents and businesses, especially low-income
residents in Washington County who are faced with a quadrupling of water rates, doubling of impact fees
and property taxes going to WCWCD increasing by more than 50 percent!

The terms of financing have not been determined yet, so it’s difficult to assess the actual burden on the
residents and the state. BOR does not analyze the effects of different terms of financing, nor does it take
into consideration recent events such as an economic recession resulting from the 2020 novel
coronavirus pandemic. Already in 2020, the state has held five special sessions to address Utah’s
expected budget shortfall due to COVID-19 pandemic costs and decreasing tax revenue.

According to the Lake Powell Water Data website (https://lakepowell.water-data.com), by content, Lake
Powell is only 47.84% of Full Pool (24,322,000 acre feet). During Water Year 2020, water storage
has fallen by 1,627,989 Acre Feet and total outflows have exceeded total inflows by 1,448,241 Acre Feet.
Lake Powell is less than half full and you want to drain even more water out of it??!!! And at a much faster
pace than current water use??!!

So, if this project goes forward, we will be paying a lot of money for a very long time for
an ---empty --lake, ---empty ----pipeline, and decimated tourist’s income in Page and surrounding areas (who
wants to come see a big empty, muddy hole?) and further environmental destruction. No Thank You!

Thank you for considering my comments.

June Lepley

cont'd Socioeconomics
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3795 E Juniper Cliffs Drive
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[EXTERNAL] PIPELINE/MAN MADE DISASTER

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

This Should Concern All!
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The 30 page "CONFIDENTIAL" WATER PLAN/ Does this benefit the Citizens of
St.George OR the Profit for St.George? ~ proves something is unethical happening behind the
curtain of the St.George Water Company!

9580-1

The Growth of St.George is depleting the Virgin River/(Climate Change,) water supply at an
enormous rate that they now want to use a man made siphoning tool called a pipeline that will
tap water and redirect it to their City, the congestion of streets and pollution in the air, should be
the Priority for the quality of life to those that NOW live in St.George.....
Instead St.George wants more growth to Choked off the "Quality of Living" and wants to empty
every checking account of its Citizens, to pay for the man made pipeline to OVER build?! ~ If it
stays on its Current Path to Over Build ~ and taps Into the Colorado River.... everyone's future
demise is at stake!
If the Pipeline should get its approval/(DISASTER)~ pass the Impact fees to the Builders and
Golf Courses that are benefited financially, then the Citizens that are being hoodwinked and
taxed Into a living poverty!
St. George has over 20 Golf Courses, with pretty green lawns that use excessive water in
the desert~ and Water is a Huge Concern/ (Climate Change?)!!! Over Building in
St.George should be the HUGE Concern?! Who is engineering,planning and approving?!
They need to be held accountable and FIRED! "You can only expand to the limits until it
POPS!" without adequate water it will pop and be a natural man made disaster!

Kaibab Tribe ~ are outraged and concerned about their future water and their scared grounds.
The redirection of their water, will cause emotional and spiritual duress. If this was turned
around and St.George was with abundance...and their spiritual grounds and ancestry was going
to be taken/disturbed, reclamation of water rights would be revoked, from the one hundred years
when the Colorado River compact became the law governing the river. The Water/Sacred
Grounds ~ that it Flows to is the Reservation of the Kaibab, NOT through a man made pipeline
to siphon off the natural resources that are GOD Given to that area, St.George will be an
imbalance!
RE: The Kaibab Band stated in the supplement that the Lake Powell Pipeline

will create an imbalance by “moving the Colorado River from where the
creator placed it across a hundred miles of landscape and depositing it where
it does not belong. … This action will make the river angry and confused, the
results of which are unknown but clearly a source of imbalance in the world.”
Sincerely, A Concern Citizen,
Catherine Divich
ST.GEORGE UTAH GROWTH
Historical population
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Census

Pop.

%±

1870

1,142

—

1880

1,384

21.2%

1890

1,377

−0.5%

1900

1,690

22.7%

1910

1,769

4.7%

1920

2,271

28.4%

1930

2,434

7.2%

1940

3,591

47.5%

1950

4,562

27.0%

1960

5,130

12.5%

1970

7,097

38.3%

1980

11,350

59.9%

1990

28,502

151.1%

2000

49,728

74.5%

2010

72,897

46.6%

Est. 2019

89,587

[4]

22.9%

U.S. Decennial Census[19]
2018 Estimate[20]
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From:
Sent:
To:
Subject:

Gwen Urpani <kakurpani@yahoo.com>
Tuesday, September 8, 2020 6:07 PM
LPP, BOR-sha-PRO
[EXTERNAL] Pipeline comment

9581-2 Alternatives

9581-3 Socioeconomics

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
 I am writing in support of the No Action Alternative for the Lake
Powell Pipeline Draft EIS.
 I oppose building the Lake Powell Pipeline because it is too
expensive and not a sustainable solution. We should focus on
cheaper alternatives namely water conservation.
 With rainfall obviously ever diminishing, water conservation should
be high priority.

The funding for the pipeline would ultimately fall on the shoulders
of Kane and Washington counties and residents simply cannot bear
this burden, especially in the current challenging economic
conditions.
 Thank you for considering my comments.
Sincerely,
Katherine Urpani
Kane County resident

9581-1
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From:
Sent:
To:
Subject:
Attachments:

Kim Christensen <KChristensen@sbsu.com>
Tuesday, September 8, 2020 5:27 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment - Lake Powell Pipeline draft EIS/draft RMPA
LPP Support Letter 9-3-2020.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please see attached comment letter.
Thank you.
Kim Christensen / Executive Vice President
State Bank of Southern Utah / River Road Office
(435) 652-7071

9582

State
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9582-1 Opinion - For Proposed Lake Powell Pipeline

River Road Office -1337 East 170 South, St. George, UT 84790- (435) 652-7070

September 3, 2020

Mr. Rick Baxter
Program Manager
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
Dear Mr. Baxter,
I support the Lake Powell Pipeline (LPP) because of the demonstrated need for additional safe
and diversified water supplies for the Washington County area of Southern Utah. Water is a
key to maintaining the high quality of life that has existed in Southwestern Utah for many
decades. The future is bright for our area but only if growth can be managed and supported by
a reliable and sufficient supply of water.
I support the Lake Powell Pipeline for the following additional reasons:
•

The State of Utah has already authorized the construction of the LPP project through
the 2006 Lake Powell Pipeline Development Act.

•

An independent review of the LPP by the Utah Office of the Legislative Auditor General
shows the Washington County Water Conservancy District will have the ability to repay
the State of Utah for the costs of the project.

•

The Washington County Water Conservancy District has had a long history of being
visionary and planning for the future water needs of Southwestern Utah.

For these reasons, I support the Bureau of Reclamation's independent studies and actions that
will help bring about the Lake Powell Pipeline.
Sincerely,

~~
Kim Christensen
Executive Vice President/ Washington County Area Manager
State Bank of Southern Utah
1337 East 170 South
St. George, UT 84790

9582-1
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Kiernan McManus <KMcManus@bcnv.org>
Tuesday, September 8, 2020 7:59 PM
LPP, BOR-sha-PRO
Judith Hoskins
[EXTERNAL] Lake Powell Pipeline Project
DeptOfInterior-LakePowell-signed.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please see the attached letter regarding the Lake Powell Pipeline Project.
Best Regards,
Kiernan J. McManus
City of Boulder City
Mayor
(702) 293-9208 - Office
(702) 466-0785 - Mobile
kmcmanus@bcnv.org
401 California Avenue
Boulder City, NV 89005
www.bcnv.org

9583

CITY OF BOULDER CITY

9583-1 Colorado River Compact(s)

Mayor and City Council
401 California Avenue
Boulder City, NV 89005
www.bcnv.org

9583-2 Impact Analysis Methodology

September 8, 2020

Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606

To whom it may concern:
I am the Mayor of Boulder City, NV. Our City is known as the “Home of Hoover Dam”
as the City was built as part of the Boulder Canyon Project that created Hoover Dam
and Lake Mead. Our community is closely tied to the conditions of Lake Mead and the
operation of the Lower Colorado River Basin. For years we have had seen the
changing conditions of Lake Mead as increasing demands on the river have caused
significant declines in the levels of Lake Mead.
Substantial costs have been incurred by our residents in efforts to address the rapidly
decreasing levels of the Lake. The project that is being proposed will only accelerate
the decreases in Lake levels. These dropping levels also have adverse impacts on
tourism and recreational activities for businesses in our community.
I believe the following concerns with this project speak clearly to the fact that this project
requires more critical review. The project is not in the interest of the community I
represent.
CONCERNS WITH LAKE POWELL PIPELINE (LPP) DEIS AND VIOLATIONS OF
COLORADO RIVER COMPACT


The Colorado River Compact requires that inter-basin transfers receive approval from
the Upper and Lower Basin states and the Congress. This project does not have consent
from any of the compact states aside from Utah or the Congress. In order to respect the
Law of the River, it is imperative that the Bureau of Reclamation not move further on
the project without the requisite permission from other states and the Congress.

9583-1



The DEIS did not evaluate the proposed project’s impacts on Lake Mead or consider how
LPP will affect the 2007 Interim Guidelines and the 2019 Drought Contingency Plan. Lake
Mead and Lake Powell have a joint management relationship. Without a meaningful

9583-2
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analysis of how a diversion from one storage reservoir will affect another, how can
Colorado River Communities like the one I represent have an ability to prepare and
forecast the future of our water supply? Another major failure of the DEIS was the
exclusion of any meaningful analysis of how LPP will affect Lake Mead’s water quality
i.e. levels of total dissolved solids, toxic algae and other dangers to current water quality
standards. Future analysis for the proposed project must include LPP’s impacts on Lake
Mead’s levels and water quality, the potential effects on municipal water providers in
the Upper Basin and Lower Basin, and impacts to recreation, electricity generation and
habitat. Without this analysis, the Bureau is in violation of bedrock tenets of the
National Environmental Policy Act (NEPA).


It is well known that there is more paper water in the Colorado River than actual water.
Since 1922, the river has lost more than 2 million-acre feet worth of flows. The DEIS
failed to analyze the deficit between what water is on paper and what is actually
available and what will likely be available in the future. Some estimates suggest that the
river system will lose another 3 million-acre feet by the end of the century. Any future
analysis must consider how that deficit will affect LPP, storage systems in the Colorado
River Basin, and the likelihood of curtailments for the project and for other entities. It is
dangerous to assume that taking an additional 86,000-acre feet annually from an
already over-drafted river system won’t have impacts on the Lower Basin. The lack of
meaningful analysis in the DEIS is a dereliction of duty on behalf of the Bureau of
Reclamation that will violate NEPA.

Cordially,
Kiernan J. McManus
City of Boulder City
Mayor
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From:
Sent:
To:
Subject:

Z BakerK <kristazug@outlook.com>
Tuesday, September 8, 2020 9:48 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline DEIS

9584-2 Socioeconomics

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 7, 2020
Dear Bureau of Reclamation,
I am a property owner and permanent resident of Utah’s Washington County and I do not support the
Lake Powell Pipeline Project. I am not interested in guaranteeing the Lake Powell Pipeline Project’s hefty
costs in order to support high-water-use recreation parks and attractions as well as large scale
residential developments, especially in Washington County’s arid environment.

9584-1

I oppose the method of repayment that would undoubtedly leave the residents of Washington County
vulnerable for a hefty and unreasonable repayment responsibility (for the construction, maintenance
and operating costs).
I believe that conservation of our Washington County water resources along with moderate growth in
residential and tourist attraction development, along with appropriate commercial and residential
landscaping restrictions will result in adequate water resources. I was previously a resident of Big Bear
City, CA where the water resources were limited, replenished only by natural precipitation. We learned
to conserve water as the area developed, and still I saw considerable growth that the community
continues to enjoy today; all the while still following good water conservation guidelines without debt.
-The DEIS is deficient in that it doesn’t determine financial feasibility of the LPP project for WCWCD:
- BOR expects the costs of the pipeline, including interest, would be financed by the state and repaid by
Washington County residents. The financed costs are estimated at $1.590-1.643 billion, which is equal
to a debt burden in Washington County of $8,700 per person if built-in 2020, $6,450-6,670 per person if
built-in 2030 (lower in 2030 due to larger population).
- BOR’s socioeconomic analysis covers only four counties (Washington, Kane, Coconino, and Mohave),
ignoring how this project would affect Utah’s bonding limit.
- BOR does not analyze the effects of different terms of financing, nor does it take into consideration
recent events such as an economic recession resulting from the 2020 novel coronavirus pandemic.
- BOR doesn’t acknowledge that many other services competing for funding will suffer reduced funding,
making paying for the LPP an even more significant burden for residents.

9584-2
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-The BOR doesn’t address the economic impact on residents and businesses, especially low-income
residents in Washington County who are faced with quadruple water rates, double impact fees, and
property taxes increasing by more than 50 percent.
-BOR must disclose all of the actual costs of the pipeline to include the financing costs.
Please terminate this ill-conceived proposed project at the earliest opportunity in order to maximize the
conservation of tax payer/home owner funds.
Sincerely,
Krista Zug Baker (kristazug@outlook.com)

9584-3 Socioeconomics
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Kathleen Van Vlack <kvanvlack82@gmail.com>
Tuesday, September 8, 2020 6:29 PM
LPP, BOR-sha-PRO; Baxter, Rick J
Richard Stoffle; Alice Walker; Ona Segundo, Chairwoman;
Gregg Debie; Bulletts, Daniel
[EXTERNAL] LPP Comments Regarding the Lake Powell
Pipeline EIS
LPP DEIS Comments Stoffle and Van Vlack Final 9-8-2020.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hello,
Please find attached comments regarding the Draft Environmental Impact State for the Lake
Powell Pipeline Project. If you have any questions please let Dr. Stoffle or me know.
Thank you,
- Dr. Kathleen Van Vlack

-Dr. Kathleen Van Vlack
Vice President of Research
Applied Anthropologist
Living Heritage Research Council
"Love recognizes no barriers. It jumps hurdles, leaps fences, penetrates walls to arrive
at its destination full of hope."
- Maya Angelou
“Perfection is the death of creation. It’s absolutely okay to fall flat on your face.”
- Raúl Esparza
"Democracy cannot succeed unless those who express their choice are prepared to
choose wisely. The real safeguard of democracy, therefore, is education."
- Franklin D. Roosevelt
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Comments on the Draft Environmental Impact Statement for the Lake Powel
Pipeline
Prepared by
Dr. Richard Stoffle
&
Dr. Kathleen Van Vlack

Prepared for
Rick Baxter
Bureau of Reclamation

Date Submitted
September 7, 2020
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9585-1 Resource Management Plan (RMP)
COMMENTS ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT FOR THE LAKE POWELL PIPELINE PROJECT AND RESOURCE
MANAGEMENT PLAN AMENDMENT
9585-1

9585-2 Executive Summary

CHAPTER
PAGE #
Dear Reader i-11
Letter

COMMENT
The RMPA is a critical component to the LPP DEIS and overall project. The announcement of a review
and comment period for the draft RMPA was buried in the original announcement for the LPP DEIS
9585-3 Executive Summary
public comments announcement. There was also lack of clarity as to how and where the9585-2
RMPA
comments should be submitted. This great concern amongst the Kaibab Band of Paiute Indians.

Executive
Summary

9585-4 Executive Summary
The Kaibab Band of Paiute Indians is a cooperating agency with the BOR because one of the proposed
LPP alignments crosses the reservation. Together with the Paiute Indian Tribe of Utah and the San Juan
Southern Paiute Tribe have cultural knowledge regarding archaeological and ethnographic resources
Consultation and Coordination
located on the Kaibab Indian Reservation and along the entire length of the LPP APE. Please correct9585-5
the
text to accurately reflect this. The Kaibab Paiute tribe is a cooperating agency with the BLM for the
RMPA. Please change the text to accurately reflect these points.

1

9585-6 Cultural Resources

It is important to note that the Southern Paiute Advisory Committee is comprised of members from the
9585-3
Kaibab Band of Paiute Indians, the Paiute Indian Tribe of Utah, and the San Juan Southern Paiute Tribe.
9585-4
The three tribes worked together and approved the ethnographic report and the Avoidance and
Mitigation reports.
9585-5

Executive
Summary
Executive
Summary

2

Tribal Cultural Properties should be Traditional Cultural Properties.

3-4

The text should explain the RMPA and the proposed changes to the Kanab Creek ACEC. This is an
9585-6
important component of the LPP project.

1.3.1

9

The Kaibab Band of Paiute Indians should be listed as one of the decision-making entities. They are the
ones who grant access to tribal lands. The current text should discuss tribal sovereignty over lands
being considered for the LPP.

1.3.1

10

The Southern Alignment originally contained a segment that bisects the southeastern corner of the
Kaibab Paiute reservation. The text needs to be amended if this LPP APE alternative is being considered.
1
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9585-7 Other

2.1.1

12

How is the BOR defining non-substantive comments?

2.1.1

12

The DEIS is required by NEPA to examine all project alternatives. They all needed to be properly
9585-9 studied
and considered.

2.1.2

12-13

The criteria for studying alternatives does not include any consideration for minimizing environmental
9585-10
and cultural impacts.

2.1.3.1

14

The DEIS states that the no-LPP alternative would likely change the culture and aesthetics of the area
9585-11
but approving and building the LPP would have negative consequences for Southern Paiute culture and
the aesthetics.
9585-11 Cultural Resources

2.3.3.13

28-34

The Kaibab Band of Paiute Indians believes that any changes to the RMP would cause adverse effects
on cultural resources and landscapes within the Kanab Creek ACEC. From a Southern Paiute
perspective, all of the Kanab Creek is a culturally sacred ecological landscape and it is understood as
one large integrated cultural resource. Kanab Creek is defined by its contribution to the spiritual and
cultural life of all the Southern Paiute people, especially the Kaibab Paiute people.

9585-8

9585-8 Alternatives

9585-9 Alternatives

9585-10 Cultural Resources

The Kaibab Band of Paiute Indians reiterates that the Kanab Creak area is part of a multi-layered
cultural landscape. The Kaibab Band of Paiute Indians passed a resolution to declare this landscape
traditional cultural district (TCD) eligible and to formally nominate this TCD to the National Register of
Historic Places. The TCD encompasses a cultural region located along and including the southern
portion of the Kaibab Paiute Reservation which includes the current ACEC. The Kaibab TCD extends
from Jacob Canyon in the east to Yellowstone Mesa in the west, and from Hack Canyon to the south to
the start of Kanab Creek Canyon in the north. All of the places in the TCD are interconnected, thus
creating a cultural landscape that has Puha and cultural significance. The TCD contains pilgrimage trails
that cross large swaths of traditional territory and thus help create a cohesive culturally significant
entity. It is a high priority to maintain the cultural integrity of these spiritual and physical trails. The
places and resources found within the TCD boundary continue to hold meaning and cultural importance

2
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Continued

cont'd Cultural Resources

to contemporary Southern Paiute people today. The Kaibab Band of Paiute Indians has declared this
bounded cultural area as eligible as a TCD for the National Register of Historic Places.

9585-12 Noise and Vibration

This TCD also contains an area that was historically used as a region of refuge by the Kaibab Paiute
people during the late 1800s. This region of refuge is tied to a contemporary Southern Paiute prophecy
9585-13 Vegetation Communities
as a place they must return to during a period of extreme hardship. Many of the TCD places
(themselves culturally sensitive places, sacred sites, and TCPs) can be seen from elevated points in the
immediate area. Such high points have been, and continue to be, used for vision questing, the
coordination of ceremonial activities, and spiritual renewal, thus making the viewscapes from all of
these locations, critical components of this TCD. Puha, a Paiute term for spiritual energy, is associated
with all of these areas and natural resources. A number of special rock shelters are understood as
portals to spiritual dimensions and some are used for space travel. The TCD contains ceremonial areas
used by Southern Paiute religious leaders whose activities resulted in ritual deposits, known burials,
and rock pecking and painting panels. The TCD contains petrified wood used in medicine and
ceremonial white mineral deposits used for rock and body painting. In addition to the ceremonial
components, there are a number of natural resource use areas that contain traditional Southern Paiute
home sites, burials, and agricultural fields.
Because of its cultural centrality, the Kaibab Band of Paiute Indians have repeatedly rejected the
Southern Alignment and have expressed repeated concern over the changes into the Kanab
Creek
9585-12
ACEC. The tribe believes the Highway Alignment is a more reasonable alternative and would cause less
damage to cultural resources and landscapes. As noted in Section 2.3.3, the Highway Alternative
currently is in conformance with the RMP thus there would be no need to amend it, thus making this
Alternative more desirable.
9585-13
3.3.3.2

64

Noise and vibrations from construction activities could have negative impacts to cultural resources in
and around the APE. Effects from blasting, and other construction activities could damage rock art
panels in Kanab Creek and Catstair Canyon.

3.11.2.2

144

This analysis of Southern Alternative should include a discussion of the RMPA.
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3.13.2.2

158-160

3.17.2.2

219-220

3.17.2.4

221-222

This analysis of Southern Alternative should include a discussion of the RMPA.

9585-14 Sensitive Species Plants

9585-15

Cultural Resources
Data recovery is considered mitigation from an archaeology perspective. The SPAC and the Kaibab 9585-15
Band
of Paiute Indians have stated that the Kanab Creek landscape and most cultural areas cannot
be
9585-16
mitigated by being excavated.
9585-16 Native American Concerns
Counting the number of eligible properties potentially affected along each alignment without any
cultural context is not adequate. The DEIS needs to consider that significant cultural resources are
located in and around the Kanab Creek ACEC. This landscape is both difficult to access so it is mostly
9585-17 9585-17 Cultural Resources
undisturbed. Kaibab Tribe and SPAC have repeatedly emphasized the importance of not disturbing this
area.
9585-18

9585-18 Ethnographic Resources

3.17.2.4

221-222

Define the term site complexity and how it is measured in the text.

3.18.2.2

228

The pilgrimage trail represents a shaman’s journey into spiritual power. Consequently, it is used
infrequently, and years could pass before a shaman makes the journey. The presence of the proposed
underground pipeline would not impinge on Indian religious practice.
This statement needs to be removed because pilgrimages occur frequently by Indian people, and they
are unrecorded.
Additionally, it is important to note that time between pilgrimage journeys does not lessen the cultural
significance of this pilgrimage trail to Southern Paiute people. Pilgrimages serve difference cultural
purposes and occur at times that best serve those seeking knowledge and their communities.
From a Southern Paiute perspective, the construction of and the presence of an underground pipeline
would affect the cultural integrity of the pilgrimage trail. There would be physical damage to the trail
itself and it would cause spiritual disruption of prayers moving along the trail from place to place and
from above and below ground. Impacts to the pilgrimage trail are more than visual effects. The pipeline
would further impact the cultural integrity.
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9585-19 Ethnographic Resources

3.18.2.2
Mitigation
Measures
3.18.2.3

230

When mitigation and avoidance throughout the DEIS, the SPAC’s 2012 reports (October 2012 and
November 2012) should be referenced. The October 2012 report is included with this set9585-20
of comments.

231

The Kaibab Band of Paiute Indians reiterate that the Highway Alternative is their preferred option if the
pipeline construction is approved. While there may be more known archaeological sites along the
9585-21 Alternatives
highway as it passes through the Kaibab Paiute Indian Reservation, these sites are known habitation
and agricultural sites which are areas that can be mitigated. The Kaibab Band of Paiute Indians and the
9585-21
SPAC have developed a list of mitigation and avoidance measures that they would like to see followed.

4.2
Southern
Alternative
4.2
Southern
Alternative
4.3 Highway
Alternative

255

The text should mention the TCD specifically. The Southern Alternative would cause irreversible
damage and it would impact its cultural integrity.

255

Remove the term lithic/trash scatters and replace it with lithic scatters.

256

9585-24 Cultural Resources
The Kaibab Band of Paiute Indians once again state that sites found along the Highway Alignment found
9585-25
across the Kaibab Paiute Reservation can be mitigated.

4.3 Highway
Alternative
4.3 Highway
Alternative

256

Remove the term lithic/trash scatters and replace it with lithic scatters.

256

9585-26
Finally, construction and operation and maintenance of the LPP would result in the expenditure
of fossil
fuels that could not be recuperated
9585-26 Cumulative Impacts
This is one of two times the expenditure of fossil fuels is mentioned and there is no explanation
9585-27as to
why and how this would become an issue.

5

257-277

The cumulative effects section does not include a discussion of the RMPA subalternates. This needs to
be addressed.

5.6.2

277

Table 5.6-1 concludes that there will be similar cumulative effects along both the Highway Alternative
and Southern Alternative. The SPAC and the Kaibab Band of Paiute Indians disagree with this
conclusion. Greater negative effects will occur to the Southern Alternative given the cultural

9585-20 Ethnographic Resources

9585-22

9585-22 Cultural Resources

9585-23

9585-23 Cultural Resources

9585-24

9585-25 Other

9585-27 Cumulative Impacts

5

9585
9585-27 9585-27
Continued

cont'd Cumulative Impacts

significance of that landscape. This table also does not consider the overall long-term adverse impacts
on Kanab Creek and the difficulty of mitigating those effects.
9585-28
Appendix A

9585-29

9585-28 Consultation and Coordination

2

Tribes are not organizations. The header should refer to them as Native American Tribes.

Appendix A
1.2.2.

2

Cedar Band of Paiute Indians, Indian Peaks Band of Paiute Indians, Kanosh Band of Paiute Indians, 9585-29 Consultation and Coordination
Koosharem Band of Paiutes, Shivwits Band of Paiutes are not individual tribes. They are part of the
9585-30
Paiute Indian Tribe of Utah. They need to be listed as such.

Appendix A
1.2.2.

2

There should be something that acknowledges the various tribes that participated in the LPP
ethnographic studies.

Appendix C3
2.2.

25-30

Noise and vibrations from construction activities could have negative impacts to cultural9585-32
resources in
and around the APE. Effects from blasting, and other construction activities could damage rock art
panels in Kanab Creek and Catstair Canyon.

Appendix C3
2.3

31-35

Noise and vibrations from construction activities could have negative impacts to cultural9585-33
resources in
and around the APE. Effects from blasting, and other construction activities could damage rock art
9585-33 Vegetation Communities
panels in Kanab Creek and Catstair Canyon.

1.2.2.

9585-30 Ethnographic Resources

9585-31 Noise and Vibration

9585-32 Noise and Vibration

Appendix C13

Appendix C19
2.2 to 2.3

9585-31

9585-34
There should be a reference in the early text of this appendix to the Southern Paiute Supplemental
Plant document. This appendix should include tribal information regarding important cultural use 9585-34 Visual Resources
plants for not just the Southern Paiutes but for the Hopi, Zuni, and Hualapai since they actively
participated in the ethnographic studies.

61-86

The construction and the presence of the LPP can have adverse effects on important Paiute viewscapes
found throughout the proposed LPP APE. Currently, there are four ceremonial viewscapes that
potentially could be affected by LPP and these are: (1) The pilgrimage trail to Milk Mountain, (2) the
Pioneer Gap ceremonial landscape, (3) Pipe Springs ceremonial landscape, and (4) Elephant Foot and
Indian Knoll located within the Kanab Creek Traditional Cultural District. Information regarding these
viewscapes were provided in Supplement Number 2 Visual Resources. This document should be
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cont'd Visual Resources

referenced in this appendix and a discussion of tribal concerns should be included as well in these two
sections in addition to what is currently mentioned in Section 2.3.1.10 Effects on Kaibab 9585-35
Indian
9585-35 Native American Concerns
Reservation.
Appendix C20
1.4.3

11

Using terms such as ancestral Puebloan Basketmaker assumes cultural affiliation with contemporary
tribal groups and leaves out of possible consideration the Pai People and the Paiute people.
Either 9585-36 Native American Concerns
9585-36
change the term to ancestral Numic/Puebloan/Pai.

Appendix C20
1.4.3.1
Appendix C20
1.4.3.1

13

Remove Pueblo/Habitation and replace it with Habitation in Table 1.4-2. The word Pueblo assumes9585-37 Native American Concerns
cultural affiliation and precludes Pai and Numic or Paiute people connections.

13

The text notes that 26 eligible prehistoric sites are found within the Project APE in Arizona, but there
9585-38 Native American Concerns
is no discussion as to which of the criteria were uses to determine eligibility. Why was this text
removed? It needs to be included in the EIS text. The text must also include a discussion9585-38
as to how
many of these sites are located within the Kanab Creek ACEC and how they might be affected by any
9585-39 9585-39 Native American Concerns
proposed changes.

Appendix C20
1.4.3.1
Appendix C20
1.4.3.1

15

Remove Pueblo/Habitation and replace it with Habitation in Table 1.4-3. The word Pueblo assumes
9585-40 Native American Concerns
cultural affiliation and precludes Pai and Numic or Paiute people connections.

Appendix C20
2.3.1
Appendix C20
2.3.1

22

Historical research and data recovery do not count as mitigation measures for Native American cultural
sites.

24

Counting the number of eligible properties potentially affected along each alignment without any
cultural context is not adequate. The DEIS needs to consider that significant cultural resources are
located in and around the Kanab Creek ACEC. This landscape is both difficult to access and is mostly
undisturbed. Kaibab Band of Paiute Indians and SPAC have repeatedly emphasized the importance of

9585-37

9585-40

Remove Pueblo/Habitation and replace it with Habitation in Table 1.4-4. The word Pueblo assumes
cultural affiliation and precludes Pai and Numic or Paiute people connections.
9585-41 9585-41 Native American Concerns
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Continued

cont'd Native American Concerns

leaving this area undisturbed for the protection of cultural resources and sacred landscapes. The DEIS
use information provided by the SPAC and the Kaibab Tribe to provide a thoughtful and meaningful
9585-42
9585-42 Native American Concerns
analysis instead of counting sites.
Appendix C20
2.3.1
Appendix C20
2.3.1
Appendix C20
2.3.1
Appendix C21
1.4.2.4

24

Appendix C21
2.2.2.5

Define the term site complexity and how it is measured in the text.

9585-43

9585-43 Native American Concerns

9585-44

24

It needs to be noted that the Kaibab Band of Paiute Indians has formally stated that the Highway
Alignment is their preferred alternative.
9585-44 Native American Concerns

24

The text as written minimizes the impacts to the Southern Alignment and inflates the impacts to the
Highway Alignment.
9585-45 Native American Concerns

15

While the text notes that Mount Charleston and the Spring Mountains are the Southern Paiute origin
9585-46
location, the text should to note that Southern Paiute people are connected to the Colorado
River and
9585-46 Native American Concerns
its tributaries (including Kanab Creek). The Colorado River is linked to the Southern Paiute Trail to the
Afterlife and the associated funeral ceremony.

28

The pilgrimage trail represents a shaman’s journey into spiritual power. Consequently, it is used
infrequently, and years could pass before a shaman makes the journey. The presence of the proposed
underground pipeline would not impinge on Indian religious practice.

9585-45

This statement needs to be removed because pilgrimages occur frequently by Indian people, and they
are unrecorded.
Additionally, it is important to note that time between pilgrimage journeys does not lessen the cultural
significance of this pilgrimage trail to Southern Paiute people. Pilgrimages serve difference cultural
purposes and occur at times that best serve those seeking knowledge and their communities.
From a Southern Paiute perspective, the construction of and the presence of an underground pipeline
would affect the cultural integrity of the pilgrimage trail. There would be physical damage to the trail
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9585
9585-46 9585-46
Continued

cont'd Native American Concerns

itself and it would cause spiritual disruption of prayers moving along the trail from place to place and
from above and below ground. Impacts to the pilgrimage trail are more than visual effects. The pipeline
9585-47 Native American Concerns
would further impact the cultural integrity.
9585-47
Appendix C21
2.2.2.4

29

The Kaibab Band of Paiute Indians and the SPAC did an analysis of potentially eligible sites and they
9585-48 Native American Concerns
identified places of cultural concern, sacred sites, traditional cultural properties, and traditional cultural
district. Information regarding why they made these decisions has been partially shared in previous
9585-48
ethnographic reports. The complete information regarding these decisions is confidential and is only
available at the Kaibab Band of Paiute Indians’ tribal office.
9585-49 Native American Concerns

Appendix C21
2.2.2.5

29

The statement regarding “the already existing energy corridor” ignores the fact that the BLM
9585-49
purposely designated the Kanab Creek ACES to protect important cultural and ethnographic
9585-50 Native American Concerns
resources. This designation occurred in 2008, one year before the energy corridor was established.

Appendix C21
2.3.1.3

33

The following statement regarding the Milk Mountain Pilgrimage Trail is incorrect from a Southern
Paiute perspective- The pilgrimage trail represents a shaman’s journey into spiritual power.
Consequently, it is used infrequently, and years could pass before a shaman makes the journey. The
presence of the proposed underground pipeline would not impinge on Indian religious practice.
The time between pilgrimage journeys does not lessen the cultural significance of this pilgrimage trail
to Southern Paiute people. Pilgrimages serve difference cultural purposes and occur at times that best
serve those seeking knowledge and their communities.
Also, it is important to understand that construction of and the presence of an underground
pipeline
9585-50
would affect the cultural integrity of the pilgrimage trail. There would be physical damage to the trail
itself and it would cause spiritual disruption of prayers moving along the trail from place to place and
from above and below ground. Impacts to the pilgrimage trail are more than visual effects. The pipeline
would further impact the cultural integrity. See Van Vlack 2015 for more information.

Appendix C21

35

The Kaibab Band of Paiute Indians and the SPAC did an analysis of potentially eligible sites and they
identified places of cultural concern, sacred sites, traditional cultural properties, and traditional cultural
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2.3.2.4

cont'd Native American Concerns

district. Information regarding why they made these decisions has been partially shared in previous
ethnographic reports. The complete information regarding these decisions is confidential and is only
9585-51 Native American Concerns
available at the Kaibab Band of Paiute Indians’ tribal office.
9585-51

Appendix C21
2.4

40

This sentence: For example, the TCD comprises multiple individual elements described as a unit. In
9585-52
Native American Concerns
particular, the spiritual dimensions of harm to a TCP or TCD is difficult to quantify should be changed
to:
For example, the TCD comprises multiple individual elements described as a unit. In particular, the
9585-52
spiritual dimensions of harm to a TCP or TCD is difficult to quantify and according to the SPAC and the
Kaibab Band of Paiute Indians, the TCD must be avoided.
9585-53 Native American Concerns

Appendix C21
2.4

41

Please add and the Kaibab Band of Paiute Indians after SPAC in the following sentence: Although this
9585-53
summary was written in 2012, prior to the Proposed Project in its current iteration, the preference
of the
SPAC for the Highway Alternative, if the LPP is built, has not diminished.

Appendix C24
3.20.2,
3.20.3,
3.21.2,
3.21.3

41-42

The SPAC and the Kaibab Band of Paiute Indians have concerns regarding the cumulative impacts of this
proposed pipeline. Please add the following text: The Southern Paiutes believe that there will be long
term cultural and spiritual consequences resulting from moving water from Lake Powell through a
pipeline to a location where Colorado River water does not belong. Pipeline construction and pipeline
use will impact the flow of Puha and prayers both above and below ground. According to Southern
Paiute epistemology, prayer disruption can cause serious physical and spiritual harm to people and the
surrounding landscape.
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We, the Kaibab members of the Southern Paiute Advisory Committee (SPAC) formally
request that the following issues be included in avoidance and mitigation discussions and
subsequent negotiations regarding the Lake Powell Pipeline (LPP) proposal. This request is
made with the understanding that all Southern Paiute aboriginal territory is sacred.
The SPAC was tasked by the Kaibab Paiute Tribal Council to revisit previously identified
culturally sensitive places located along the two proposed LPP Alternatives— (A) Southern
Alignment Alternative and (B) the Reservation-Highway Alignment Alternative (see Map
below). Given the current LPP proposal, the SPAC was asked to compare and contrast the
potential impacts of the Southern Alignment Alternative and the Reservation-Highway
Alignment Alternative. The committee was asked to make a triaging decision in selecting one
alignment that will withstand less cultural resource damage.
Topo USA® 6.0

<0 2006 Delorme. Topo USA® 6.0.
www.delorme.com

MN (11 .8' E)

Data Zoom 8-0

The SPAC has chosen the following places for special consideration by the tribal council.
The SPAC however stipulates that selecting these places should not diminish the significance of
other culturally important places. This, therefore, is not the entire list of special places; these are
only the places we have selected at this time.
DRAFT

DRAFT
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Southern Alignment Alternative
Avoidance versus Mitigation Recommendations
This section focuses on landscapes and places found along the proposed LPP Southern
Alignment Alternative. This alternative diverts from the proposed LPP APE east of Kanab, Utah
at Pioneer Gap. This alternative heads southwest towards the western boundary of the Kaibab
Paiute Indian Reservation, crossing Muggins Flat and Johnson Wash. When the proposed
pipeline reaches the reservation boundary, it turns south and runs west paralleling the NavajoMcCullough Transmission line. The proposed LPP APE then turns north just east of Colorado
City along the base of Cedar Ridge. The SPAC identified five culturally significant landscapes
that need to be considered for either avoidance or mitigation.
It is important to note that because of the numerous sites that are found within the LPP
APE, the SPAC could not visit all sites along the proposed areas of potential effect due to access
difficulty. The SPAC cannot make recommendations for places we have not visited. The SPAC
know, however, these places have cultural resources and at this time request funding to visit
these places.
Puha Tuvip Cultural Landscape (Yellowstone Mesa area)
This landscape includes four features- (1) Indian Knoll, (2) Moonshine Ridge, (3)
Elephant Foot, and (4) Moonshine Spring. This landscape contains ceremonially deposited items,
rock peckings, medicinal items, and critical viewscapes.
The SPAC recommends that this area be avoided by the LPP southern alignment. If the
southern alignment is the chosen alignment, then the pipeline needs to be moved so that it
bypasses this landscape to the south and goes around Yellowstone Mesa (See Map A).
The committee also recommends the following long-term cultural preservation plan for the
Puha Tuvip Cultural Landscape:
 Nominate the landscape as a Traditional Cultural Property to the National Register of
Historic Places,
 Acquire land in this landscape from the Bureau of Land Management,
 Acquire the parcels of private and Arizona state trust lands in this landscape,
 Develop a cultural and spiritual management plan,
o Have a Southern Paiute committee petition the USGS Place Name Committee to
change the names for Moonshine Ridge, Moonshine Spring, and Elephant Foot.
DRAFT
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 Once the lands are acquired, restrict access to the area and only allow access for
ceremonial purposes.
If this landscape cannot be avoided, then the committee recommends the following mitigation
issues be considered:
 Have control of all collected and inadvertently discovered artifacts and human remains,
 A diachronic photo and video essay taken during all four seasons along the APE prior to
construction,
 Funds for the construction of a temporary repository to house all cultural and
archaeological materials and human remains found or collected along the APE ,
 Funds to support traditional reburials of objects and human remains. The locations of
these reburials will be determined by the Kaibab Band of Paiute Indians.
 Funds to build an interpretative center that focuses on places impacted by pipeline
construction,
 Funds for a tribal oral history project to record stories about each place impacted by
pipeline construction,
 Fund a full archaeology/construction monitor training program and provide funds to pay
monitors during archaeological survey and during pipeline construction,
 Permanent funding to support the Southern Paiute Advisory Committee to meet multiple
times a year,
 Environmental restoration done in conjunction with traditional Southern Paiute plant
management along all places impacted by pipeline construction,
 Funds for restoration of damaged traditional medicine and food plants.
Sandy Canyon Aboriginal Agricultural Communities and Fields
This aboriginal agricultural community includes the Aqueduct Village and farms and the
Two Story Community and farms located along lower Sandy Canyon Wash (south of State Route
389). If the southern alignment is the chosen route and this access road is upgraded or used in its
current condition for the movement of construction equipment and construction personnel, then
the following recommendations apply. The SPAC recommends that this site be avoided. If
avoidance is not possible, then the committee requests that:
DRAFT
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 The access road upgrade is to be diverted 80 yards to the east of this culturally sensitive
area.
 Fencing is to be placed along the west side of the current road from the Sandy Wash Pit
Houses to the Two Story Community and gardens for approximately 1.25 miles as shown
in Map B in order to establish a culturally sensitive buffer zone.
 Signs be placed at the road gate that state that this road is for construction access only.
 Following construction, the gate to the road be locked and only the tribe and local
ranchers have key access.
Enughwuhype (Ancient Ones) Sites
This landscape includes two sites located on the west and east banks of Bitter Seeps
Wash. If the southern alignment is the chosen route, the SPAC recommends that this site be
avoided.
If avoidance is not possible and if the southern alignment construction is nearby, then the
committee requests the following mitigation:
 Have the BLM put in protective signage to prevent accidental intrusion of construction
workers and activities.
 The proposed pipeline is to be kept 100 feet north as it crosses the Bitter Seeps area.
If this site cannot be avoided, please see the list of mitigation recommendations addressed:
 Have control of all collected and inadvertently discovered artifacts and human remains,
 A diachronic photo and video essay taken during all four seasons along the APE prior to
construction,
 Funds for the construction of a temporary repository to house all cultural and
archaeological materials and human remains found or collected along the route,
 Funds to support traditional reburials of objects and human remains. The locations of
these reburials will be determined by the Kaibab Band of Paiute Indians.
 Funds to build an interpretative center that focuses on places impacted by pipeline
construction,
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 Funds for a tribal oral history project to record stories about each place impacted by
pipeline construction,
 Fund a full archaeology/construction monitor training program and provide funds to pay
monitors during archaeological survey and during pipeline construction,
 Permanent funding to support the Southern Paiute Advisory Committee to meet multiple
times a year,
 Environmental restoration done in conjunction with traditional Southern Paiute plant
management along all places impacted by pipeline construction,
 Funds for restoration of damaged traditional medicine and food plants.
Puha’gant Kanihype (Pioneer Gap) Cultural Landscape
This cultural landscape contains three main components- (1) Ipa (Navajo Well), (2)
Puha’gant Kanihype, and (3) Cliff Rim Panels. This landscape contains rock peckings and
paintings, ceremonially deposited items, medicinal items, ceremonial minerals and rocks (white
paint source, and petrified wood), critical viewscapes, and evidence of human remains.
If the southern LPP APE is chosen, then the committee recommends that the alignment
be moved to the east of the Puha’gant Kanihype cultural landscape (See Map C). At this point,
that move should be east of the power line corridor assessed in the southern alternative alignment
for this area.
If this site cannot be avoided, the SPAC recommends the following mitigations:
 Have control of all collected and inadvertently discovered artifacts and human remains,
 A diachronic photo and video essay taken during all four seasons along the route prior to
construction,
 Funds for the construction of a temporary repository to house all cultural and
archaeological materials and human remains found or collected along the route,
 Funds to support traditional reburials of objects and human remains. The locations of
these reburials will be determined by the Kaibab Band of Paiute Indians.
 Funds to build an interpretative center that focuses on places impacted by pipeline
construction,
 Funds for a tribal oral history project to record stories about each place impacted by
pipeline construction,
DRAFT
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 Fund a full archaeology/construction monitor training program and provide funds to pay
monitors during archaeological survey and during pipeline construction,
 Permanent funding to support the Southern Paiute Advisory Committee to meet multiple
times a year,
 Environmental restoration done in conjunction with traditional Southern Paiute plant
management along all places impacted by pipeline construction,
 Funds for restoration of damaged traditional medicine and food plants.
Kanab Creek Canyon Prophecy Area – A Region of Refuge
The greater Kanab River Canyon area, as defined by watershed hydrology, is more than
60 miles north to south and 40 miles east to west. Kanab Canyon (Kanav’uipi) is a culturally
special ecoscape within the larger Grand Canyon regional landscape. Culturally the Kanab River
Canyon is defined by its contribution to the aboriginal adaptation of Southern Paiute people and
to their survival during the historic period. Physically the Kanab River Canyon is defined by both
a system of steep-sided canyons and watersheds.
The Kanab River Canyon was primarily used during normal times as a spiritual place for
ceremony. In times of social and environmental stresses caused stemming from European
encroachment, however, the Canyon was sought for protection physical and spiritual.
Contemporary Kaibab oral history and Prophecy continue to define this place as a region of
refuge from life threatening threats.
The SPAC recommends that all construction personnel and activities near Nagles (Nails)
Crossing Road be confined to at least 1000 feet south of the reservation boundary. The SPAC
requests that no equipment, ground disturbance, or construction personnel be allowed access
north of the new southern alignment pipeline APE in 40 north 2 west section 36.
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Reservation-Highway Alignment Alternative
Avoidance versus Mitigation Recommendations
This section focuses on landscapes and places located along the proposed LPP Highway
Alignment Alternative. This alternative begins at Pioneer Gap and heads west paralleling
Highway 89 to the north. As the proposed LPP APE reaches the outskirts of the town of Kanab,
Utah, the proposed pipeline veers to the southwest through Lost Spring Wash and bypasses the
town of Fredonia, Arizona. The proposed pipeline crosses Kanab Creek and turns south before
meeting up with State Route 389. This alternative is proposed to run north and parallel the
highway as it crosses the Kaibab Paiute Indian Reservation. The SPAC identified seven
culturally significant landscapes that need to be considered for either avoidance or mitigation.
It is important to note that because of the numerous sites that are found in the LPP APE,
the SPAC could not visit all sites along the proposed APEs due to access difficulty. The SPAC
cannot make recommendations for places we have not visited. The SPAC know, however, these
places have cultural resources and at this time request funding to visit these places.
Pioneer Gap to the Turn-Off to Highway 89A
The Reservation-Highway Alignment Alternative begins at Pioneer Gap and continues to
Lost Spring Wash. This APE segment is approximately 11.2 miles long and consists of twelve
documented sites with numerous Native American cultural resources. The SPAC assessed these
sites and stated that these sites are traditionally culturally important. These resources include
lithics, ceramic wares, traditional use plants, and culturally central animals. The spiritual and
ceremonial area around Pioneer Gap and the aboriginal Southern Paiute farming community at
the mouth of Johnson Canyon are two highly sensitive areas that clearly lay within the LPP APE.
The area is noted for deer and other animal migrations and for traditional food and medicine
plants.
These sites were continually occupied habitation areas that contain ceramics, tools, rock
alignments, lithics, and projectile points. These sites are evidence of Southern Paiute aboriginal
farming along the hydrological systems that are located south off of the Vermillion Cliffs.
The SPAC requests that these sites be mitigated because there are traditional sites and
natural resources located along both sides of the highway. Avoidance therefore is not possible in
this area. The SPAC requests the following:
 Have control of all collected and inadvertently discovered artifacts and human remains,
 A diachronic photo and video essay taken during all four seasons along the route prior to
construction,
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 Funds for the construction of a temporary repository to house all archaeological materials
and human remains found or collected along the APE,
 Funds to support traditional reburials of objects and human remains. The locations of
these reburials will be determined by the Kaibab Band of Paiute Indians.
 Funds to build an interpretative center that focus on places impacted by pipeline
construction,
 Funds for a tribal oral history project to record stories about each place impacted by
pipeline construction,
 Fund a full archaeology/construction monitor training program and provide funds to pay
monitors during archaeological survey and during pipeline construction,
 Permanent funding to support the Southern Paiute Advisory Committee to meet multiple
times a year,
 Environmental restoration done in conjunction with traditional Southern Paiute plant
management along all places impacted by pipeline construction,
 Funds for restoration for damage to traditional medicine and food plants.
Highway 89A to the Reservation Boundary
This proposed segment begins along Highway 89A about 1.15 miles north of the town of
Fredonia, Arizona and continues south and west to the eastern boundary of the Kaibab Paiute
Indian Reservation. This 2.5 mile segment contains large tracts of private land, which made
access impossible. None the less the SPAC was able to provide recommendations for two areas
along this segment. Within this segment, there are two sub-segments with important cultural
resources. The first segment, identified here by the prominent hydrological system as Lost
Springs Wash, runs from Highway 89 to where the LPP APE crosses Highway 89A
approximately one mile north of Fredonia, Arizona, just south of Cowboy Butte. The second
segment, called here the Kanab River Crossing runs from where the LPP crosses Highway 89A
to where it crosses Kanab River and heads southwest towards the eastern Kaibab Paiute
reservation boundary.
The Lost Spring Segment
SPAC members did not have access to all of the land located within the APE along the State
Route 89A to where the LPP APE crosses the reservation boundary. Much of this LPP segment
is on private property so neither the Class III archaeologists nor the SPAC were allowed access
to the study. Current APE map appear to simply go around the private property suggesting that
an actual APE has not been decided on. The SPAC requests that when the proposed LPP route is
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finalized they be given access to the private property to assess the cultural significance of these
areas. The SPAC recommends mitigation of the sites along this segment of the LPP APE and
requests the following:
 Have control of all collected and inadvertently discovered artifacts and human remains,
 A diachronic photo and video essay taken during all four seasons along the route prior to
construction,
 Funds for the construction of a temporary repository to house all archaeological materials
and human remains found or collected along the APE,
 Funds to support traditional reburials of objects and human remains. The locations of
these reburials will be determined by the Kaibab Band of Paiute Indians.
 Funds to build an interpretative center that focus on places impacted by pipeline
construction,
 Funds for a tribal oral history project to record stories about each place impacted by
pipeline construction,
 Fund a full archaeology/construction monitor training program and provide funds to pay
monitors during archaeological survey and during pipeline construction,
 Permanent funding to support the Southern Paiute Advisory Committee to meet multiple
times a year,
 Environmental restoration done in conjunction with traditional Southern Paiute plant
management along all places impacted by pipeline construction,
 Funds for restoration for damage to traditional medicine and food plants.
The Kanab River Crossing Segment (AZ B: 2:92 and AZ B: 2:93)
This segment is from Highway 89A, just south of Cowboy Butte, the LPP APE heads
west and crosses Kanab River, at which point it turns south, paralleling the riverbank and a series
of low cliffs. Once the LPP APE passes the end of the cliffs, it then moves in a southwest
direction towards State Route 389. Once the LPP APE reaches State Route 389, it heads west
along the north side of State Route 389 towards the eastern boundary of the Kaibab Paiute Indian
Reservation.
The Kanab River Crossing segment contains a large number and continuous series of
Southern Paiute aboriginal agricultural communities which are located along both sides of the
Kanab River Hydrological System. These communities are traditionally associated with similar
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communities that occur along Kanab River all the way to Quickwater Spring in the south. These
farming communities contained many homes, farm structures, and artifacts. At least one
community has a documented burial. Burials also were found during the State Route 389
construction project. These burials and associated grave items were excavated and removed due
to construction.
The SPAC recommends mitigation of the sites along this segment of the LPP APE and
requests the following:
 Have control of all collected and inadvertently discovered artifacts and human remains,
 A diachronic photo and video essay taken during all four seasons along the route prior to
construction,
 Funds for the construction of a temporary repository to house all archaeological materials
and human remains found or collected along the APE,
 Funds to support traditional reburials of objects and human remains. The locations of
these reburials will be determined by the Kaibab Band of Paiute Indians.
 Funds to build an interpretative center that focus on places impacted by pipeline
construction,
 Funds for a tribal oral history project to record stories about each place impacted by
pipeline construction,
 Fund a full archaeology/construction monitor training program and provide funds to pay
monitors during archaeological survey and during pipeline construction,
 Permanent funding to support the Southern Paiute Advisory Committee to meet multiple
times a year,
 Environmental restoration done in conjunction with traditional Southern Paiute plant
management along all places impacted by pipeline construction,
 Funds for restoration for damage to traditional medicine and food plants.
The Sand Dune (AZ B 2:1/NA8960)
The site is on private land, but the SPAC knows that there are many cultural resources in
the large Sand Dune including evidence that there is at least one burial present. The Sand Dune
was cut with the building of State Route 389 and a burial was found. The SPAC recommends
that the pipeline avoid this area by being relocated north of the sand dune at least150 feet (See
Map D).
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Cottonwood Creek Aboriginal Southern Paiute Agricultural Community
The Cottonwood Aboriginal Southern Paiute Agricultural Community is a continuous
agricultural community that is located along the Cottonwood hydrological system. The
community contains many homes, farm structures, artifacts, and burials. During the 1960s
construction State Route 389, burials and grave goods were found and removed from this area.
The community is divided by State Route 389 approximately 2.5 miles west of Fredonia,
Arizona.
Given the high density of cultural materials on both the north and south side of State Route
389, avoidance is not possible. The SPAC, therefore, recommends this area be mitigated and
requests the following:
 Have control of all collected and inadvertently discovered artifacts and human remains,
 A diachronic photo and video essay taken during all four seasons along the route prior to
construction,
 Funds for the construction of a temporary repository to house all archaeological materials
and human remains found or collected along the APE,
 Funds to support traditional reburials of objects and human remains. The locations of
these reburials will be determined by the Kaibab Band of Paiute Indians,
 Funds to build an interpretative center that focus on places impacted by pipeline
construction,
 Funds for a tribal oral history project to record stories about each place impacted by
pipeline construction,
 Fund a full archaeology/construction monitor training program and provide funds to pay
monitors during archaeological survey and during pipeline construction,
 Permanent funding to support the Southern Paiute Advisory Committee to meet multiple
times a year,
 Environmental restoration done in conjunction with traditional Southern Paiute plant
management along all places impacted by pipeline construction,
 Funds for restoration for damage to traditional medicine and food plants.
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Sandy Canyon Aboriginal Southern Paiute Agricultural Community
Sandy Canyon Aboriginal Southern Paiute Agricultural Community is a very large
farming community. It is located approximately 3.5 miles west of Cottonwood hydrological
system. Sandy Canyon Aboriginal Southern Paiute Agricultural Community is divided by State
Route 389, approximately 5.5 miles west of Fredonia, Arizona. The community consists of many
agricultural homes and associated farming materials. Since the community exists on
continuously on both sides of the highway, no avoidance is possible.
The SPAC requests that this area be mitigated. The SPAC recommends the following for
this area:
 Have control of all collected and inadvertently discovered artifacts and human remains,
 A diachronic photo and video essay taken during all four seasons along the APE prior to
construction,
 Funds for the construction of a temporary repository to house all cultural and
archaeological materials and human remains found or collected along the APE,
 Funds to support traditional reburials of objects and human remains. The locations of
these reburials will be determined by the Kaibab Band of Paiute Indians,
 Funds to build an interpretative center that focuses on places impacted by pipeline
construction,
 Funds for a tribal oral history project to record stories about each place impacted by
pipeline construction,
 Fund a full archaeology/construction monitor training program and provide funds to pay
monitors during archaeological survey and during pipeline construction,
 Permanent funding to support the Southern Paiute Advisory Committee to meet multiple
times a year,
 Environmental restoration done in conjunction with traditional Southern Paiute plant
management along all places impacted by pipeline construction,
 Funds for restoration of damaged traditional medicine and food plants.
Sand Wash Aboriginal Southern Paiute Agricultural Community
The Sand Wash Aboriginal Southern Paiute Agricultural Community is a small farming
community that is located on Sand Wash where it is crossed by State Route 389. Sand Wash has
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its headwaters to the north in the Shinarump Cliffs and subsequently flows through the southeast
portion of the reservation, to where it joins the Moccasin-Twomile Hydrological system at Bitter
Seeps. The Sand Wash community is smaller than is found along other hydrological systems.
The SPAC recommends that this area be mitigated and requests the following for this area:
 Have control of all collected and inadvertently discovered artifacts and human remains,
 A diachronic photo and video essay taken during all four seasons along the LPP APE
prior to construction,
 Funds for the construction of a temporary repository to house all cultural and
archaeological materials and human remains found or collected along the APE,
 Funds to support traditional reburials of objects and human remains. The locations of
these reburials will be determined by the Kaibab Band of Paiute Indians.
 Funds to build an interpretative center that focuses on places impacted by pipeline
construction,
 Funds for a tribal oral history project to record stories about each place impacted by
pipeline construction,
 Fund a full archaeology/construction monitor training program and provide funds to pay
monitors during archaeological survey and during pipeline construction,
 Permanent funding to support the Southern Paiute Advisory Committee to meet multiple
times a year,
 Environmental restoration done in conjunction with traditional Southern Paiute plant
management along all places impacted by pipeline construction,
 Funds for restoration of damaged traditional medicine and food plants.
Moccasin-Twomile Aboriginal Southern Paiute Agricultural Community
The South Moccasin and Twomile Communities meet 0.5 miles north State Route 389.
This hydrological system is approximately 5.5 miles west of Sandy Canyon Community and is
located 2.5 miles east of the Kaibab Band of Paiute Indians Tribal Office.
Where the proposed LPP APE crosses the hydrological system this agricultural community
contains a high density of structures and cultural materials. These occur continuously on both the
north and south side of State Route 389 thus is not possible to avoid these archaeological areas.
Avoidance is not possible. The SPAC recommends this area be mitigated and requests the
following:
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 Have control of all collected and inadvertently discovered artifacts and human remains,
 A diachronic photo and video essay taken during all four seasons along the APE prior to
construction,
 Funds for the construction of a temporary repository to house all cultural and
archaeological materials and human remains found or collected along the APE,
 Funds to support traditional reburials of objects and human remains. The locations of
these reburials will be determined by the Kaibab Band of Paiute Indians.
 Funds to build an interpretative center that focuses on places impacted by pipeline
construction,
 Funds for a tribal oral history project to record stories about each place impacted by
pipeline construction,
 Fund a full archaeology/construction monitor training program and provide funds to pay
monitors during archaeological survey and during pipeline construction,
 Permanent funding to support the Southern Paiute Advisory Committee to meet multiple
times a year,
 Environmental restoration done in conjunction with traditional Southern Paiute plant
management along all places impacted by pipeline construction,
 Funds for restoration of damaged traditional medicine and food plants.
Moccasin- Twomile: Pipe Spring Aboriginal Southern Paiute Agricultural Community
The Pipe Spring Community is located 2.5 miles to the west of the main channel of the
Moccasin-Twomile Hydrological System. This landscape consists of ten connected cultural sites and
it spans an area of about 0.75 miles wide and extends approximately 0.36 miles north of the APE. It
extends from the southern boundary of Pipe Spring National Monument to the south of State Route
389 for roughly 200 feet. This community is located just west of Pipe Spring Road. The western
boundary is located 0.18 miles to the east of a prominent wash and the eastern boundary is located
0.10 miles from the Kaibab Paiute Tribal Office and Pipe Spring Road.

The Pipe Spring Community is a massive aboriginal community with multiple story
structures, underground religious places, and nearby ceremonial areas. During the 1960s
construction State Route 389, burials and grave goods were found and removed from this area.
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The Pipe Spring Community is in the culturally important viewscape of Pipe Spring National
Monument, the Kaibab Paiute Tribal Building, and the tribal community located on the hill to the
north. Viewscapes are a critical dimension of cultural assessments.
The SPAC knows that it is not possible to mitigate Pipe Spring Community given the current
LPP APE which is located north of State Route 389. The LPP would cause extensive cultural
damage to this large Aboriginal community.
The SPAC recommends that this area be avoided by moving the LPP APE south of State
Route 389. It is proposed that a new LPP APE be established at least 500 feet south of the
highway. Even this new route will have visual impacts but the relocation LPP APE will have less
visual impacts. The SPAC, therefore, recommends that the proposed LPP APE be moved 500
feet south of State Route 389 starting just west of the Moccasin-Twomile Hydrological System
and not to rejoin the currently proposed LPP APE until approximately half a mile west of the
Pipe Spring Community (See Map E).
The SPAC also requests that the 500 feet recommendation be double checked by a viewscape
specialist in consultation of the SPAC. This additional analysis will permit a reassessment of the
500 feet recommendation and perhaps result in a recommendation to relocate the LPP APE even
further to the south. It is also recommended that all sites found within the change of the APE
be mitigated. Lastly, the SPAC requests the following mitigation recommendations:
 Have control of all collected and inadvertently discovered artifacts and human remains,
 A diachronic photo and video essay taken during all four seasons along the APE prior to
construction,
 Funds for the construction of a temporary repository to house all cultural and
archaeological materials and human remains found or collected along the APE ,
 Funds to support traditional reburials of objects and human remains. The locations of
these reburials will be determined by the Kaibab Band of Paiute Indians.
 Funds to build an interpretative center that focuses on places impacted by pipeline
construction,
 Funds for a tribal oral history project to record stories about each place impacted by
pipeline construction,
 Fund a full archaeology/construction monitor training program and provide funds to pay
monitors during archaeological survey and during pipeline construction,
 Permanent funding to support the Southern Paiute Advisory Committee to meet multiple
times a year,
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 Environmental restoration done in conjunction with traditional Southern Paiute plant
management along all places impacted by pipeline construction,
 Funds for restoration of damaged traditional medicine and food plants.
Pipe Valley Aboriginal Southern Paiute Agricultural Community
The Pipe Valley Aboriginal Southern Paiute Agricultural Community is located near and
within the western boundary of the Kaibab Paiute Indian Reservation. This community consists
of numerous sites containing cultural and burial materials on the north and south side of the
proposed APE. The SPAC believes that avoidance is not possible because there are so many
structures in the community and these are located on both sides of the highway.
The SPAC recommends this area be mitigated and requests the following:
 Have control of all collected and inadvertently discovered artifacts and human remains,
 A diachronic photo and video essay taken during all four seasons along the LPP APE
prior to construction,
 Funds for the construction of a temporary repository to house all cultural and
archaeological materials and human remains found or collected along the LPP APE,
 Funds to support traditional reburials of objects and human remains. The locations of
these reburials will be determined by the Kaibab Band of Paiute Indians.
 Funds to build an interpretative center that focuses on places impacted by pipeline
construction,
 Funds for a tribal oral history project to record stories about each place impacted by
pipeline construction,
 Fund a full archaeology/construction monitor training program and provide funds to pay
monitors during archaeological survey and during pipeline construction,
 Permanent funding to support the Southern Paiute Advisory Committee to meet multiple
times a year,
 Environmental restoration done in conjunction with traditional Southern Paiute plant
management along all places impacted by pipeline construction,
 Funds for restoration of damaged traditional medicine and food plants.
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Comparison and Contrast of the Two Proposed Alternatives
The SPAC compared the two proposed pipeline alignment alternatives and have noted a
number of significant differences and similarities between both APEs. This chart includes the
key features that were discussed and identified by the SPAC.

Comparison and Contrast of the Alternatives
Southern Alternative

Reservation-Highway Alternative
Comparison

1.
2.
3.
4.
5.

Many Culturally Essential Components

Many Culturally Essential Components

Has Must Avoid Areas
Has Medicinal and Food Plants
Critical Viewscapes

Has Must Avoid Areas
Has Medicinal and Food Plants
Critical Viewscapes

Has food, spiritual, and medicinal animals

Has food, spiritual, and medicinal animals

Contrast
6. High Concentrations of Puha

Some Puha

7. Primarily Sacred Ceremonial Areas

Primarily Irrigated Farming Residences

8. Ceremonial Deposits
9. Has few Burials
10. Region of Refuge ("Zion")/ Prophecy Area
11. Has Tumpituxwinap

Few Known Ceremonial Deposits
Has Many Known Burials
No known refuge areas/ Prophecy Area
Does not have Tumpituxwinap
Partly disturbed by Euro-American Developmenteasy access to public
No Ceremonial minerals and rocks

12. In a traditional condition- difficult access
13. Ceremonial Minerals and Rocks

Comparison
1. Many culturally essential components (both places and larger areas) are located along the
proposed alignments. These include such places and areas like ceremonial places,
medicine places, living places, resource use areas, and spiritual places and they would be
greatly impacted by the pipeline construction.
2. Each proposed alignment contains culturally sensitive places that if impacted by
construction would have irreversible lasting effects and therefore must be avoided to
preserve their cultural integrity.
3. Traditional medicinal and food plants grow in the area of potential impact for each
proposed alignments.
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4. Both alignments contain critical viewscapes which are necessary for prayer and
ceremony. In Southern Paiute culture, the spaces between places are considered culturally
important. Southern Paiute people believe that places and people can interact with each
other and grain strength from the Puha possessed by surrounding places due to an
unobstructed viewscape.
5. The land that will be affected by each alignment is home for food resources, medicinal
animals, and Spirit Helpers which are spiritual beings who assist in ceremony.
Construction impacts will, in turn, disturb or destroy these culturally central features.
Contrast

6. The Southern Alignment Alternative contains high concentrations of Puha, which is
associated with presence of vision questing areas, medicine areas, doctoring areas, time
keeping areas, rites of passage areas, portals to spiritual dimensions, and places used for
space travel. Puha does exist on the Reservation-Highway Alignment Alternative,
because Puha exists in every place throughout the universe. Puha does exist on this
alignment, but it does not equal the level of intensity found along the Southern Alignment
Alternative.

7. The Southern Alignment Alternative contains primarily sacred ceremonial areas which
have been used by Southern Paiute religious leaders for vision questing areas, medicine
areas, doctoring areas, time keeping areas, rites of passage areas, portals to spiritual
dimensions, and places used for space travel. The Reservation-Highway Alignment
Alternative contains places used mostly for irrigated agriculture and family residences.

8. Due to the high concentration of sacred places along the Southern Alignment Alternative,
there is a large density of ceremonial deposits. These include worked pieces of obsidian,
red and yellow jasper, high quality chert, petrified wood, and pottery. These items were
left as offerings as part of medicine people’s ceremonial interaction with at the various
places. Since the ceremonies at places along the Reservation-Highway Alignment
Alternative differed from those to the south, few ceremonially deposited items were
found.

9. The Southern Alignment Alternative has few known burials as opposed to the
Reservation-Highway Alignment Alternative which has many known burials associated
with the agricultural communities along each hydrological system.

10.The Kaibab Paiute people’s Prophecy Area/ Region of Refuge is located within the APE
along the Southern Alignment Alternative. Oral history describes how Kaibab Paiute
people have turned to this area during times of hardship, and need to protect it in case
they have to seek refuge in this area in the future. No such place exists along the
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Reservation-Highway Alignment Alternative.

11.The Southern Alignment Alternative has many rock pecking and painting panels (also
known as Tumpituxwinap) and these panels are linked to ceremony. The ReservationHighway Alignment Alternative does not have any Tumpituxwinap panels.

12.The Southern Alignment Alternative is difficult to access due to the lack of development
in the area, and thus has protected cultural resources. The Reservation-Highway
Alignment Alternative has been partly disturbed by Euro-American development;
therefore, cultural places are easily accessible to non-Indian people.

13. There are places along the Southern Alignment Alternative that contain ceremonial
minerals and rocks, such as petrified wood and ceremonial white paint. None of these
types of deposits were found along the Reservation-Highway Alignment Alternative.
SPAC Recommendation
In summary, the committee believes that both alignments are culturally important. While
neither alignment is ideal, the cultural significance and irreparable damage that will occur to
places and landscapes along the Southern alignment has caused the SPAC to recommend that
based on the 13 different criteria that the Reservation-Highway Alignment Alternative be
selected.
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9586
9586-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:

Kitty Wooldridge <kwooldridge@beyondbb.com>

Sent:

Tuesday, September 8, 2020 7:44 PM

To:

LPP, BOR-sha-PRO

Subject:

[EXTERNAL] Comments on Lake Powell Pipeline DEIS

9586-2 Socioeconomics

9586-3 Water Supply

9586-4 Climate Change - Hydrology

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am opposed to the Lake Powell Pipeline for the following reasons:

9586-1
9586-2

1. The estimated cost of the pipeline is astronomical. According to an article in the St.
George Spectrum on August 28, 2020, the cost of the pipeline has been estimated to
be from $1 billion to nearly $4 billion and will saddle the residents of Washington
County with years of debt repayment through increased water bills, impact fees, and
property taxes. About $40 million has already been spent from the Utah general funds
to research the feasibility of the project. As a resident of Washington County, I am
deeply concerned about the financial burden these costs will place on my family and
other residents.
2. The water available in the Colorado River is already taken by other states and Native
Americans. The Utah Division of Water Resources has not secured the consent from
other Colorado River Basin states or Congress to transfer water from the Upper Basin
to the Lower Basin. This violates the Colorado River Compact. Arizona and Nevada
have already raised objections to this proposal. (The St. George Spectrum, August 30,
2020, included an article about Laughlin, Nevada, organizing to protest, “Nevada
residents blast Lake Powell Pipeline.”)
3. There will be even less water available as climate change continues to create more dry
conditions. According to an article in the St. George Spectrum on September 4, 2020,
“The Water Tap: New study finds climate change will dry Colorado River even more
than previously thought” by Joan Meiners. This study revealed that the role of
evergreen forests on high alpine slopes is very important in determining the amount of
water that is available in the Colorado River for downstream use. Previous studies
underestimated the amount of water these trees need as the climate warms. In reality,
this will mean a 4% decrease in water available for downstream users. This may not

9586-3

9586-4

9586
9586-4
9586-4
Continued

sound like much water but, per the article, this is “actually a huge volume of water for
the Colorado River.”
9586-5

4. I am appalled at the environmental damage that will result from constructing such a
pipeline through our public lands. From what I have read, the Bureau of Reclamation
has chosen the most damaging route for the pipeline. It would include “six hydroelectric
plants and five pump stations with power lines, high steel power poles connecting them
to existing power grids, parking lots, substations, lights, new access paved roads,
regulating tanks and reservoirs, manholes, air release values, vacuum relief values,
blow off valves, fencing, buried forebay tanks, buried surge tanks, pipeline inspection
gauge (pig) retrievals used to clean the pipe, and surface overflow detention basins, all
of which require weekly maintenance” (from Conserve Southwest Utah research). This
is unacceptably obtrusive to this scenic part of Utah and damaging to the habitat and
native species of our beautiful Utah lands that Utah residents and tourists greatly
admire.

5. My final comment is this. Deterring growth in Washington County seems to be a
prohibitive subject. There is only so much water available from the Virgin River and the
Colorado River, and this water will not be as available in the future as it is now because of
climate change. We --must curtail our water usage, even if this means discouraging growth!
This includes the additional water usage by tourists who use our hotels/motels and
restaurants. Las Vegas and Phoenix have done it. So can we!

Thank you for reviewing my comments.
Kitty Wooldridge

cont'd Climate Change - Hydrology

9586-5 Cumulative Impacts

9586-6 Alternatives

9586-6

9587

From:
Sent:
To:
Subject:
Attachments:

Kyle Roerink <kyle4gbwn@gmail.com>
Tuesday, September 8, 2020 11:04 PM
LPP, BOR-sha-PRO; Great Basin Water Network
[EXTERNAL] LPP DEIS COMMENTS FROM GREAT BASIN
WATER NETWORK
GREAT BASIN WATER NETWORK LPP DEIS COMMENTS 9-82020.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please see the attached comments. Thank you for your consideration.

-Kyle Roerink
Executive Director
Great Basin Water Network
702-324-9662

9587
9587-1 Water Supply

P.O. Box 75

Baker, Nevada 89311
(775) 881-8304

GREAT BASIN
WATER NETWORK

info 4 gbwn@gmai l.com
GreatBasinWaterNetwork.org

COMMENTS SENT VIA EMAIL ON SEPT. 8, 2020
September 8, 2020
Rick Baxter
Program Manager
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
RE: LPP DEIS COMMENTS
Mr. Baxter:
Great Basin Water Network is a non-profit organization with decades of experience working to
protect freshwater supplies for residents of Nevada and Utah, most recently defeating the
sibling of the Lake Powell Pipeline Project (LPP): The Clark, Lincoln and White Pine Counties
Groundwater Development Project. Our members are concerned that there is not water
available for LPP, which is why we intervened in the Federal Regulatory Energy Commission
proceedings and submit these comments before you today. We believe that conservation will
provide the water that Washington County needs for the coming decades. But it will also
ensure that we protect the over-allocated Colorado River. Among our greatest concerns is that
an expedited depletion of the Colorado River will create new conflicts for groundwater
throughout the Great Basin while imperiling an over-taxed river system and the millions of
people who depend on it. Southern Nevada has spent decades reducing its Colorado River
consumption, implementing conservation programs, and preparing for a future with less water
in the river. Southern Utah must do the same. Below are comments highlighting deficiencies
with the Bureau of Reclamation (The Bureau) DEIS and suggestions for future analysis.
The DEIS did not consider water availability for LPP:
Right now, the Colorado River System has a deficit even larger than the well documented 1.2
million af/yr. The DEIS fails to mention this chasm between senior rights and what is consumed
– with the likely deficit hovering around 2.1 million af/yr (See comments from Living Rivers and
Colorado Riverkeepers et al). By excluding the data demonstrating that there are more
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consumptive users than there is available water for new appropriators like LPP, the DEIS did not
give the public an opportunity to better understand the most important water supply in the
Western U.S. The Colorado River has lost more than 2.7 million af/yr of flows since the signing
of the Colorado River Compact in 1922 (see comments from Living Rivers and Colorado
Riverkeepers et al). Data from Jonathan Overpeck and Bradley Udall suggest that the river will
lose another 3 million af/yr worth of flows by the end of the Century.1

9587-1
Continued

9587-2 Consultation and Coordination

Bureau stress test data show that substantial losses within the Colorado River Basin are likely to
continue in the coming years. A 2012 study by the Bureau –– which inadequately accounted for
climate change –– even found a 17-24 percent likelihood of a Lees Ferry shortage2. The DEIS
failed to include an analysis on these facts, which is a massive shortcoming in the review
process and ignores the current realities of the Colorado River system. This oversight means
that there is also no information about the likelihood that LPP will be curtailed, nor was there
any information on Lake Powell Pipeline’s effect on the future management of the river once
the 2007 Interim Guidelines and the 2019 Drought Contingency Plan expire. Without these
critical pieces of information, it is difficult to conclude that there is availability to serve the Lake
Powell Pipeline.
Furthermore, Utah code section 73-3-8(1)(a)(i) requires that sufficient water be available for
appropriation. Considering the aforementioned questions about availability, it does not appear
that the Utah State Engineer, with a straight face, could approve the project’s change
application (#41-3479, a45683) on the grounds that water is available within the Green River,
Colorado River and Lake Powell.
It is also worth considering that the change application for the bulk of the project’s water rights
has yet to have a hearing in front of the Utah State Engineer. There also remains an outstanding
question as to whether an application from 1958 (#41-3479, A30414d) that was never
perfected can even have standing as a legitimate change application. These questions are the
subject of protests filed in conjunction with the change application.
While those state water issues may not concern the Bureau, federal officials should consider a
note in the change application that offers a warning to us all:
“Water rights which the State Engineer has identified may experience quantity impairment.”3
Exchange Contract
This EIS is also the means for the Bureau to execute a water exchange contract for the project.
That exchange contract is the subject of much uncertainty among other Upper and Lower Basin

1

(Overpeck & Udall, 2017)
(Colorado River Basin Water Supply and Demand Study: Technical Report B –– Water Supply Assessment, 2012)
3
(Water Right Search, a45683)
2
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states. Communities have not had time to review and vet the contract. Any exchange contract
should be made available for public review and comment in future analysis.

9587-2
Continued

9587-3 Alternatives

The Final EIS must include a conservation alternative:
9587-3

The DEIS failed to include a conservation alternative, preventing the public from being able to
consider all of the options available to them. That exclusion made it appear to the public that
there was only one option to consider. But that is far from the truth.
The Bureau should have considered what communities like Denver, Albuquerque, Phoenix,
Tucson and Las Vegas have achieved in recent years. They have all cut their gallons per capita
use drastically in an effort to limit consumption while serving greater demand.
Washington County residents consume –– per capita –– about double the water of the
aforementioned desert communities every day. There is no reason why the Washington County
Water Conservancy District must continue to resign itself to this project as the only means of
augmenting its water supply. Future analysis should include how Washington County
communities can meet their needs by implementing building codes, landscaping programs and
other incentives to limit consumptive use of water while also considering the implementation
of modern recycling facilities, agricultural buyouts and the availability/cost of direct-use water
supplies.
Any future analysis of a conservation alternative should also include what the DEIS did not: a
recognition of already existing secondary sources of water. The Washington County
Conservancy District and the US Geological Survey have both identified supplies other than the
Virgin River in recent years. Those additional sources not only undermine the project
proponents’ arguments that the Colorado River is the only other available supply for the
community – it calls into question their credibility and integrity.
The Bureau failed to take a hard look:
NEPA requires federal agencies to have a different purpose and need than the applicant via 43
CFR Section 46.420. Furthermore, 40 CFR Section 1502.14 requires the Bureau to analyze a
reasonable range of alternatives. Those requirements were flouted in the DEIS process.
Without the “No Lake Powell Pipeline Alternative” in the DEIS, the proposal and review did not
receive the proper consideration as required by federal law.
One line on page 15 of the DEIS elucidates how the Bureau failed to consider the public interest
(43 CFR Section 46.420 (2)a) as it relates to the Colorado River, its tributaries, Lake Powell, and
Lake Mead along with the plant, animal and human communities that depend on those sources
of water and storage:
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“The DEIS has been prepared in response to the Proposed [Lake Powell Pipeline] Project and
does not attempt to compel Washington County residents to modify, change, or curtail their
current culture, lifestyle or social expectations.”

9587-5 Water Resources

As our comments suggest, the “Hard Look” and various alternatives were not at all considered
in the DEIS. NEPA requires exploring options that may be outside a community’s status quo.
This dereliction of duty by the Bureau will ultimately cost ratepayers and taxpayers due to
litigation that will likely arise if this project moves forward. It is clear that the review of
alternatives was not thorough or proper and the project should not advance without further
analysis that the public deserves and the courts have demanded.

9587-6 General Fish and Wildlife

9587-7 Aquatic Invasive Species

The DEIS ignored Lake Mead and the Virgin River:
The symbiotic relationship between Lake Mead and Lake Powell are inherent in current
management practices like the 2007 Interim Guidelines and the 2019 Drought Contingency
Plan. However, any member of the public reading the DEIS would have no insight about the comanaged relationship between Lakes Powell and Mead.
Future analysis for the proposed project must include LPP’s impacts on Lake Mead’s levels;
LPP’s potential effects on Lake Mead’s ability to generate electricity i.e. water availability, water
quality, and conductance; and LPP’s likely effects on municipal water supplies, riparian
ecosystems and agriculture throughout the Lower Basin – as well as in tribal communities and
Mexico.

9587-4

Furthermore, at the core of the project is discussion about the Virgin River—an important
tributary for Nevada and Lake Mead. While there is promise of increased return flows into the
Virgin River, there is not consideration about the effect that those water sources will have on
Southern Nevada.
Any additional study must also include the effect of LPP on the Virgin River’s water availability,
water quality, the effects on agriculture, and the potential harm to municipal water supplies for
Southern Nevada communities. Analysis must also include the risks to sensitive and listed fish,
the likelihood of algal blooms and other invasive threats to Southern Nevada’s water resources.

9587-5
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The DEIS failed to include a thorough quagga mussel analysis for Lake Mead, the Virgin River
and the Muddy River.
The Bureau inadequately examined the effect of quagga mussel infestation resulting in
downstream water sources from Sand Hollow Reservoir. The public deserves a better
understanding of the impacts related to quagga mussels. The public deserves a plan of action
for downstream sources beyond what was included in Appendix C-12.
Future analysis must include the impacts of greater quagga mussel infestation at Lake Mead,
the Muddy River and the Virgin River from the proposed project, the cost of the increased
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quagga mussel infestation to Southern Nevada and mitigation measures for Southern Nevada
as well as the effect of quagga mussels on electricity production at Lake Mead.

9587-9 Cultural Resources

The analysis must include the effects of increased quagga mussel infestation on water quality,
benthic invertebrates, native fish species and amphibians that live in springs and tributaries of
Lake Mead, the Muddy River and Virgin River.
Additionally, the analysis should include effects on recreation such as boating and fishing.
The DEIS ignored meaningful climate analysis:
As was previously mentioned in our comments, the DEIS failed to consider that between 1906
and 2018 the Colorado River lost 3 million af/yr in flows. By the end of the 21st Century, the
Colorado River Basin is expected to lose another 3 million af/yr. Warming temperatures,
reduced precipitation, early snowmelt runoff, decreased soil moisture and other factors
attributed to a changing climate must be considered in future analysis. For the public to
understand this project, it deserves to know how climate change will affect the decreasing
flows of the Colorado River, the junior rights associated with Lake Powell Pipeline, impacts to
Lower Basin States and the likelihood of curtailment of the project’s water supply.

9587-8

Indigenous communities must be respected:
9587-9

The studies on native resources that were handed to the Bureau of Reclamation after the
proceedings in the Federal Energy Regulatory Commission underscored grave threats to
indigenous communities throughout the Colorado River Basin.
For the Bureau of Reclamation, however, those well documented dangers to cultural and
spiritual sites did not warrant any analysis or study in this DEIS. That is shameful.
In the DEIS, the Bureau did admit that there were no mitigation measures in place to prevent
the destruction of Traditional Cultural Property sites listed on the National Historic Register.
When government projects like the LPP extirpate the integrity of significant spiritual and
cultural resources for native communities, that is a de facto extirpation of a people. For that
reason alone, this project should not move forward. To do otherwise categorically threatens
the religious and cultural practices of the Kaibab Band of Paiute Indians, the San Juan Southern
Paiute Tribe and other Paiute nations in the vicinity of the project.
Additionally, the proposed options for LPP will need a Right of Way to cross the traditional
cultural properties and current lands of the Kaibab Paiute Nation. The proposed project
requires a resolution approved by the tribal council. That milestone has not yet been achieved
to our knowledge.

9587
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The Lake Powell Pipeline violates the Colorado River Compact:
9587-10

A trans-basin diversion of water requires congressional approval per the 1922 Colorado River
Compact – a precedent that has been upheld and validated by Congress and the U.S. Supreme
Court. Congress has yet to consider or approve LPP’s inter-basin transfer. The Law of the River
also requires that an Upper-to-Lower-Basin transfer receives approval from the other Compact
States. Nevada and the other states have not consented to this project.
Conclusion:
With the considerable omissions, exclusions, weaknesses and other problems with the DEIS, it
is clear that the Bureau should abandon this process or deny the proposal outright. Water
managers, grassroots activists, and private citizens in Utah and the other Compact States are
concerned about the future of this proposal for good reason. The DEIS was an opportunity to
quell any concerns. That didn’t happen. We respectfully submit these comments and hope that
the Bureau and other Basin States can find a solution that works for Washington County.
Fortunately, for St. George and other Southern Utah communities looking for this water, there
are legal and noble avenues available. LPP, however, is not one of them.

Kyle Roerink
Executive Director
Great Basin Water Network
Kyle4gbwn@gmail.com
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
9588-1

I'm writing to express my concern for the future of all residents of southwest Utah, as efforts
continue to advance in order to make the Lake Powell Pipeline a reality. It is a fact that
Washington county residents consistently use more water per capita than anywhere else in the
southwest. Other southwestern cities such as Las Vegas, Albuquerque, and Tucson have all
made massive strides in water conservation. These efforts have made these cities less
dependent on the Colorado river and have also put them in a better position to face the
realities of a changing climate. Why does Washington county refuse to take similar steps?
Meaningful steps could be approached and implemented, instead of investing precious time
and energy on such an enormously expensive and environmentally destructive project like the
Lake Powell Pipeline. As our climate continues to rapidly change due to intensive human
activity, the Colorado river will become less and less reliable. It doesn't take too much foresight
to see that the medium and long-term prospects for Lake Powell itself, look increasingly dire.
Instead of building and building with little to no regard for the future, we should all be
tightening our belts and doing everything we can to live with a lighter footprint and conserve
the beauty that we all in southern Utah are so blessed to have.
Sincerely,
Latimer Smith
Kanab, UT
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ONE MONTH LEFT TO STOP LAKE POWELL PIPELINE
We are writing to oppose the Lake Powell Pipeline and the attempt remove millions of
gallons of water. We have friends that live in Baker, Nevada, in the Snake Valley, and
we've been to the Fourth of July festival in Eskdale, Utah. These are wonderful places,
and the land and people need protection, not abuse.
Nevada has seen more than its share of water problems, and we have actively worked
to prevent abuses in Las Vegas and through the Southern Nevada Water Authority -and to support the efforts that have been implemented to improve water conservation.
So we are doing the same with Lake Powell, as developments on the Colorado River
has an effect on all of us living in Nevada. The river also is running significantly below
historic levels. We don't need to remove more water from this river. It is a falsehood to
think this water exists to be moved through the pipeline. It doesn't, and the pipeline will
just hurt the lands, the plants, and the animals that already struggle to get enough
water.
We share the concerns that many organizations have identified in evaluation the
pipeline.
 The project violates the Colorado River Compact.
 The project needs congressional approval.
 The project does not include a viable conservation alternative.
 Senior rights holders will prevent LPP’s use during drought.
 There was no consultation with Nevada.
 Lake Mead will face serious impacts and force Southern Nevada

its share of the river.
 The project will impact environmental resources on federal lands.

to cut more of
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 The project will harm tribal cultural resources like burial
 Washington County cannot afford a $2 billion project.

Thank you,
Louis Bubala III
Jill Strawder-Bubala
Louis Bubala IV
Zora Bubala
Maylyn Bubala
2040 Brenda Way
Washoe Valley, NV 89704
775-223-7641
lbubala@gmail.com

sites and spiritual sites.
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To whom it may concern,
9590-1

I strongly disagree with building the Lake Powell pipeline for many reasons.
*The cost is astronomical and will leaving future taxpayers with a burden that only benefits a
few of them. How will this affect the water rates for normal consumers?!
*Conservation should be encouraged and could eliminate the need for this project. Major cities
such as Phoenix and Las Vegas consume significantly less water than Washington County
because they have conservation efforts and conservation supporting tiered pricing.
*There are other sources of water available to Washington County such as water rights on
agricultural land that will be developed.
*The Colorado River output is declining. We don’t know how long Lake Powell can sustain the
flow of this pipeline. What happens with low flow? Is there a plan to prevent cavitation?

Please reconsider this project and support conservation efforts instead.
Thanks,
Leah Richardson
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Importance:

High
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Good Evening,
In response to the September 8, 2020 public comment period, attached please find the Colorado River
District’s comment letter.
Please contact Andy Mueller or Peter Fleming with any questions or concerns.
Lorra Nichols | Paralegal
201 Centennial Street | PO Box 1120
Glenwood Springs, CO 81602
T: 970.945.8522, ext. 1222; Direct: 970.930.4182

www.ColoradoRiverDistrict.org

©@®
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COLORADO RIVER DISTRICT

PROTECTING WESTERN COLORADO WATER SINCE 1937

September 8, 2020
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Re:

lpp@usbr.gov

Comments of the Colorado River Water Conservation District on the USBR’s Draft EIS
for the Lake Powell Pipeline

Bureau of Reclamation’s Lake Powell Pipeline NEPA Team:
The Colorado River Water Conservation District hereby submits the following comments on the
Bureau of Reclamation’s June 2020 Draft EIS for the Lake Powell Pipeline.
I.

The Colorado River District’s Interest Regarding the Proposed Lake Powell Pipeline.

The Colorado River Water Conservation District (referred to as the Colorado River District or,
simply, the River District), is a political subdivision of the State of Colorado, expressly created
and chartered by the Colorado General Assembly to be "an appropriate agency for the
conservation, use and development of the water resources of the Colorado River and its principal
tributaries in Colorado." Colo. Rev. Stat. § 37-46-101. The River District, which covers
approximately 28% of the total land area of the state of Colorado, is composed of all or part of 15
Colorado counties west of the Continental Divide. On average, approximately 55-60% of the flow
of the Colorado River at Lee Ferry arises from snowpack within the boundaries of the Colorado
River District. The economy of the River District is as diverse as its topography – key components
include agriculture, ranching, mining and energy development, world class ski areas, fishing,
rafting and associated recreational tourism.
The River District is granted "such powers as may be necessary to safeguard for Colorado, all
waters to which the state of Colorado is equitably entitled under the Colorado river compact…and
with promoting the welfare of [the district’s] inhabitants. C.R.S. § 37-46-101.
The DEIS describes that Utah Board of Water Resources seeks approval of a pipeline which would
deliver water derived from the Colorado River and its tributaries and stored in Lake Powell, located
in the Colorado River System’s Upper Basin, for eventual distribution to municipal and industrial
water customers in Washington County, Utah, which is located in the Colorado River System’s
Lower Basin. The State of Colorado and the State of Utah are parties to the 1922 Colorado River
Compact ("Compact"). Colo. Rev. Stat.§ 37-61-101. Both the State of Colorado and the State of
Utah are "States of the Upper Division" as that term is defined in the Compact. Colo. Rev. Stat.§
37-61-101. The waters of the Colorado River system are apportioned between the Upper Basin
970.945.8522

201 Centennial Street | PO Box 1120
Glenwood Springs, CO 81602
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and the Lower Basin, as those terms are defined in the Compact. The waters of Lake Powell, as
well as the waters of the Colorado River System in the State of Colorado, are all located in the
Upper Basin of the Colorado River System, upstream of Lee Ferry. Both the State of Colorado and
the State of Utah are also parties to the Upper Colorado River Compact. Colo. Rev. Stat. § 37-62101.
9592-1

Pursuant to the Upper Colorado River Compact, the waters of the Upper Basin are apportioned
between the states of Colorado, New Mexico, Utah and Colorado. Water from the Lake Powell
Pipeline Project (“LPP”) would be delivered to Washington County, Utah, located entirely within
the Lower Basin of the Colorado River. Accordingly, the transfer of water out of the Upper Basin
for use in the Lower Basin of the Colorado River, as is contemplated by this project, raises issues
of fact and law under the 1922 Colorado River Compact, the 1948 Upper Colorado River Compact,
and related documents, which together create the "Law of the River."
The Colorado River District’s comments focus on areas where the DEIS either fails to discuss, or
does not adequately analyze, issues presented by the LPP that could adversely impact water users
in the Upper Basin, including current water use by the Colorado River District and its constituents.
Although the Colorado River District is a political subdivision of the state of Colorado, it is not
the state. Therefore, these comments are not intended to reflect the position of the state of
Colorado on the Lake Powell Pipeline – or on any other matter.
II.

Comments.

A.
The Colorado River District fully supports the right of the Upper Division States
(including the state of Utah) to develop their respective entitlement to the waters of the Colorado
River System allocated by the 1922 Colorado River Compact and the 1948 Upper Colorado River
Basin Compact. However, the LPP presents unique legal and hydrological issues that require
further study, analysis, and the agreement of the other six Colorado River Basin states. Moreover,
the specific amount of each Upper Division State’s “compact entitlement” is an open question that
is not expressly defined by the Compacts.
The actual compact entitlement of each Upper Division State is dependent upon numerous legal
questions and future hydrology. Although the answer to those questions is beyond the scope of the
DEIS, the DEIS does not acknowledge this uncertainty. The uncertainty is relevant because
increasing drought within the Colorado River System, the Lower Basin’s “structural
deficit/overuse”, and increasing demands throughout the basin have created enormous pressure on
water users within the Upper Basin (including the River District’s constituents) to reduce their
existing water consumption. The depletion of an additional 86,000 acre feet from the Upper Basin
would increase the uncertainty regarding the basin’s existing water supply and increase the
pressure on water users to reduce their existing uses.
As discussed below, this increased uncertainty regarding the supply of Upper Basin water also is
relevant to other issues noted in these comments, such as the LPP’s pump intake level at Lake
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Powell and the failure of the DEIS to discuss the impacts of the LPP on the Upper Basin’s possible
need for a Demand Management Program as part of the basin states’ Drought Contingency Plan.

9592-5 Water Supply

B.
The River District believes that the 1922 Colorado River Compact prohibits the use
of water allocated to the Upper Basin within the Lower Basin because it allocates water separately
to the Upper and Lower Basins for their respective “exclusive use.” In addition, the 1922 Compact
expressly defines the Upper Basin to include that portion of the states within the Upper Basin that
are not within the physical boundaries of the Upper Basin and are “without the drainage area of
the Colorado River System.” In other words, the Upper Basin means all geographic areas of the
states of the Upper Basin, except the geographic portion of those states that lies within the Lower
Basin.
The DEIS states at page 6 that “Scoping comments from some states question whether Upper Basin
water can be put to use in the Lower Basin but still within the boundaries of the Upper Basin state.
The Project Proponent is addressing this question with the Colorado River Basin States.” Thus,
while the DEIS acknowledges this threshold legal roadblock, it does not address or otherwise
resolve the issue and the associated water accounting issues. It is possible that the Colorado River
Basin States resolve the issues in a manner that causes impacts to water users that have not been
addressed or analyzed in the DEIS. It also it possible that the states may not be able to resolve the
legal and water accounting issues amongst themselves. Either way, the DEIS fails to address the
how this issue could impact water users.

9592-3

An exception to the prohibition on use of Upper Basin water within the Lower Basin has been
adopted previously – specifically with respect to the Navajo-Gallup Project. The Colorado River
District believes that the LPP project must follow the precedent established by that project and
secure the consent of the other basin states and the approval of Congress prior to making an
irretrievable commitment of resources on the development of a project that might be contested by
the other basin states. In order to address this threshold question, Reclamation should postpone
further action on the LPP’s NEPA review process until the basin states have reached agreement
on this issue.
C.
The DEIS does not discuss any of the terms of the proposed exchange contract
between Reclamation and the UBWR to move water from Flaming Gorge Reservoir to Lake
Powell and how that water will be accounted in Lake Powell. In particular, the DEIS does not
clarify whether a specific account will be legally, or as a matter of fact or practice, created for the
UBWR at Lake Powell. Importantly, the DEIS does not mention how any such account would
impact the conjunctive operation of Lakes Powell and Mead. This issue is relevant because the
storage of water in Lake Powell for the LPP could influence the water level at Lake Powell in ways
that have not been analyzed in the DEIS. In the absence of further information about the exchange
contract, the public has no way to determine if or how the exchange contract will influence water
levels at Lake Powell.
D.
The DEIS does not contain sufficient information regarding the proposed elevation
of the pump intake levels for the LPP at Lake Powell. The DEIS appears to redact as confidential
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many pages related to the project’s intake structure. Presumably, the redaction was made for
security reasons. However, Reclamation should release as much information as possible regarding
the intake’s proposed elevation level(s). The elevation of the intake is relevant because if the intake
elevation is relatively high, it could result in political pressure (i.e., a water supply for a multibillion dollar project) to “strand” water in Lake Powell in order to ensure a physical supply for the
LPP thereby frustrating the primary purpose of Lake Powell, the protection of all Upper Basin
consumptive uses. In the absence of information regarding the elevation of the intake structure,
there is no way for the public to determine how the project could influence Lake Powell operations.

9592-5 cont'd Water Supply
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E.
The DEIS does not address the potential impact of the LPP on the Upper Division
States’ contemporaneous study of a potential demand management program to reduce the risk of
a Colorado River Compact violation. Faced with the drought, climate change, overuse, and
increasing water demands noted previously, Reclamation and the Colorado River Basin States
recently adopted a Drought Contingency Plan (“DCP”) aimed at, among other strategies, reducing
water consumption to secure the basin’s dwindling water supply. Within the Upper Basin, the DCP
provides that the Upper Basin states will study the potential adoption of a Demand Management
Program in order the ensure the Upper Basin’s continued compliance with the 1922 Compact. In
effect, “demand management” is another term for the reduction of consumptive water uses. The
Demand Management Storage Agreement that is part of the DCP provides the Upper Basin with a
storage account of up to 500,000 acre feet at Lake Powell to store conserved consumptive use as
a means to ensure continued compliance with Article III of the Colorado River Compact.
The reduction of existing water use for demand management purposes within the Upper Basin is
a controversial and politically-charged subject, particularly within the Colorado River District,
where the agricultural economy is facing extreme pressure to participate as a “low cost” source of
“conserved consumptive use.” The Colorado River District and its constituents are committed to
studying the potential of a demand management program to benefit existing uses and a small
amount of future uses in good faith. However, the controversy regarding demand management is
naturally heightened by a large project, such as the LPP, that would result in significant new
depletions from the Upper Basin. The controversy is of course exacerbated when the new
depletions would serve demands in the Lower Basin.
The DEIS fails to analyze how the LPP and its depletion of more than 86,000 acre feet annually
from the Upper Basin would create additional need/pressure for an Upper Basin Demand
Management Program, and how that pressure would impact existing water users in the Upper
Basin. In addition, the DEIS does not address how the proposed exchange contract between
Reclamation and the UBWR could impact the storage and accounting of the Upper Basin’s demand
management storage pool at Lake Powell.
For the reasons discussed above, the Colorado River District believes that the DEIS does not
adequately analyze important components of the LPP and their potential impact on other water
users. Such analyses are necessary to allow the public to understand the potential impacts of the
project.
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Sincerely,

Andrew A Mueller
General Manager

Peter C. Fleming
General Counsel
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9593-1
I am writing in support of the NO ACTION ALTERNATIVE TO THE LAKE POWELL PIPELINE! We,
taxpayers(current and future) have already wasted 15 years and $40 MILLION on this wasteful, unwanted,financial
nightmare that is the LPP. Enough is enough.
! I have been at hearings in the legislature, witnessed WCWCD hearings, participated in Kanab 's water fight against
a proposed fracking project and seen the lack of transparency/corruption in the LPP. I am no stranger to graphs,
articles,water studies and shortages in the Colorado River, the intended source for the Lake Powell Pipeline. I have
written and worked with the State Water Engineer, as part of a community group, opposing the sale of water uses
for a fracking project in Kanab. I will start my list of objections to the LPP with Kane County.
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1. The LPP is not needed or wanted by any counties, except Washington County. Though Kane County is listed
on the cover of the Bureau of Reclamation Document, Kane County backed out a long time ago, because they
can't afford it. Even Washington County, residents don't want it because they can't afford it. The taxpayers of
Utah cannot afford it either.
The State of Utah’s audit 2019 found that the LPP’s financing terms in the 2006 LPP Development Act are vague,
making the Lake Powell project’s financial viability questionable for the state and residents.
A 2019 Utah legislative audit found that Washington County’s ability to pay relies on growth, but low population
growth, because of the pandemic and other factors, has increased.the potential debt burden to Washington
County residents.
The costs of the pipeline, including interest, would be financed by the state and repaid by Washington County
residents. The financed costs are estimated at $1.590-1.643 billion, which is equal to a debt burden in Washington
County of $8,700 per person in 2020.. The financially catastrophic cost for the Lake Powell Pipeline, could go
as high as $4 BILLION! (POSSIBLY MORE WITH INTEREST.)
2. Building the Lake Powell Pipeline would cause a financial catastrophe for the State of Utah, destroying
Utah's bonding (ability to borrow money) ability, credit rating and compromising Utah's future for 100
years! Financial experts have projected, that with time delays (projects of this size always go over budget and miss
deadlines) cost overruns can bankrupt suppliers and lending institutions(and states!) We have an example of this
principle right here in Utah with the new state prison. It is 2 years late (and still not finished) and 63% over
budget) Building The Lake Powell Pipeline will create the ever-ballooning "balloon payment", Also other
necessary projects like roads, education, health & welfare, urban development, water conservation, public
lands, etc will not have their necessary funding.
3. Moving ahead with building the Lake Powell Pipeline shouts "lack of fiduciary responsibility" for all
concerned! Government agencies, state officials, water and land engineers, federal bureaus and the people involved
in such, have a "fiduciary responsibility" an obligation to use public monies in a wise, careful and researched
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way. In the business world, CEO's CFO's Corporate Boards, etc have a "fiduciary responsibility" to stock holders to
invest the resources responsibly. We taxpayers are like stock holders. In the middle of a pandemic, residents
unemployed, struggling for basic necessities like food and rent, and the worst economy in 50 years, it is the
height of arrogance and irresponsibility for the Bureau of Reclamation to move ahead on the LPP.. We have
already given LPP 15 years and $40 million, & have nothing to show for it. No more.
I sincerely appreciate the opportunity to provide my response during this public comment period. I have invested
over seven years of time, effort, letter writing, Utah legislative water and natural resources committee hearings,
Kanab community and face to face meetings with legislators. I will be sending a copy of this letter to every Utah
state legislator, Senate and House of Representatives, and community preservation groups.
Appreciatively,
Marcia Walke
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Mark Atencio, P.E.
8466 South 1380 West
West Jordan, Utah 84088
801.330.8701
markatencio@live.com

Mr. Rick Baxter, Program Manager
Lake Powell Pipeline Project
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606

Sept 8, 2020

Transmitted via email: lpp@usbr.gov
RE:

Lake Powell Pipeline Environmental Impact Statement Comment: Project Need & Timing

Dear Mr. Baxter:

QUALIFICATIONS
I am a licensed professional water resource engineer with 28 years of experience working on
drinking water, irrigation water, storm water, and sanitary sewer projects in the State of Utah. My
higher education includes two degrees from two universities in the State of Utah. My education,
experience and expertise provide me with the ability to provide qualified comments on this
project. My experience includes work as a water district engineer and as a consulting engineer.
My experience includes:
 I have worked on drinking/irrigation/storm water/sewer projects within the service area of
the Washington County Water Conservancy District.
 I have attended professional conferences in Washington County which have focused on
the water resources and water demands in the area.
 I recreate in Washington County.
I am grateful for the opportunity to provide comments on the project to the United States Bureau
of Reclamation (USBR). I anticipate the Lake Powell Pipeline project will provide several positive
effects. I am concerned the schedule of the project completion schedule may result in a negative
affect if the water demands exceed the current water supplies before the project is operational.

WATER CONSERVATION
I recognize that water conservation and re-use efforts are necessary components of the future
sustainability of the population of Washington County, Utah. I anticipate that conservation of
water alone is not adequate to provide for future required water supplies of Washington County
and the project is needed to meet current and future water needs. I wish to comment on some
specific areas of the project: reliability of water supplies, sustainability of water supplies, and timing
of the project completion.
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POSITIVE EFFECTS OF COMPLETION OF THE PROJECT
Increased Water Supply Reliability – Redundancy
I understand the existing surface water and ground water sources which currently provide drinking
and irrigation water for Washington County, Utah originate from one drainage basin; the Virgin
River. Upstream of Washington County, major tributaries of the Virgin River include the East Fork,
North Fork, Ash Creek, Santa Clara River, and Fort Pearce Wash. The current situation is a
population of 185,000 people is supplied with drinking water from one drainage basin which leaves
this group of people uniquely at risk of isolated droughts affecting livelihoods.
The LPP project will bring an additional supply of water from mountain ranges in Wyoming,
Colorado, and northern Utah. Due to the increased number of drainage basins from which water
will originate the project will improve the reliability and redundancy of the water supplies for
Washington County. If the population of Washington County were to remain stable, without
increasing in the future, the residents would remain at risk of an inadequate water supply due to
localized drought or the effects of climate change. The LPP project will increase the reliability of
the local water supply with a second source of water from a different area; this increased water
reliability will result in increased economic security.

The Lake Powell Pipeline Project will create a positive affect by increasing the
reliability of water supplies for the population of Washington County, Utah and
decreasing the risk of drought impacts.
Sustainability
We understand the Lake Powell Pipeline Project is proposed to deliver 86,000 acre feet of water
from the Colorado River system to Washington and Kane counties in southwestern Utah. This
volume of water is reported as equal to 6% of Utah’s allocated supply of the Colorado River and
0.5% of the average annual flow rate of the Colorado River. With the understanding that
Washington County, Utah is an attractive place to live and that the economy is vibrant, diverse,
and growing, we acknowledge that Utah’s allocation of 6% of its Colorado River supply to this
County is a prudent decision. We acknowledge DWRe has evaluated the effect of droughts on the
Colorado River system and determined that there will be available water to meet the proposed
diversions for the Lake Powell Pipeline Project. With an increased and redundant water supply from
the Lake Powell Pipeline Project, the projected population of Washington County is sustainable.

The Lake Powell Pipeline Project will create a encourage current and
future residents and employers to invest in the economy of Washington
County.
Out of State Recreational Visitors
Washington County is a well-known recreation destination. Visitors come from around the world to
experience scenic vistas of local national parks and public lands. Visitors from the east and west
coasts of the Unites States, Europe, Asia and South America come to Washington County to
experience the beauty that is offered here. The out of state visitors contribute to the local
economy and are deserving of an opportunity to enjoy the experiences found here. With
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increasing water demands and potentially decreasing water supplies there may a future choice to
be made between the support of visitors and sustaining the local population. The LPP project will
make it possible to avoid water conflict between public land agencies water needs and the local
Washington County residents.

The LPP project will make it possible to avoid water conflict between
public land agencies water needs and the local Washington County
residents.
Recreational Visitors from Utah
In addition to the out-of-state visitors, there is a significant population of visitors from northern Utah
who regularly visit Washington County. I fall into this category. Many of us travel to Washington
County for professional conferences, high school events, athletic competitions, recreation, and
cultural opportunities. The LPP project will provide for me and other Utahns to continue to visit and
enjoy the opportunities for outdoor recreation and culture available in Washington County. With a
questionable water supply the future of Washington County’s economy and offerings may change
in a negative fashion resulting in a less attractive destination for home grown Utahns to visit. The
LPP project will benefit local Utahns by providing for a sustainable Washington County.

The LPP project will sustain the positive opportunities for Utahns to
participate in professional, recreation, and social experiences not
offered in northern Utah.
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POTENTIAL NEGATIVE EFFECTS OF DELAYING THE PROJECT
I have reviewed the proposed schedule provided by the Utah Division of Water Resources for
development of the Lake Powell Pipeline Project. I sense that the project is several years behind
schedule of when additional water supplies are needed to meet projected increases in the
population of Washington County. I acknowledge USBR does not have responsibility for any past
perceived or actual delays of the project process and acknowledge USBR has promised to move
forwarded with the environmental impact evaluation in a short time frame. I am are grateful to the
commitment USBR has made to the project and recognize the value of USBR’s efforts will help the
population of Washington County. I am concerned that the accelerated schedule may still not be
adequate to meet the timing of the demand of future water demands.
My analysis of the proposed schedule prepared by the Utah Division of Water Resources (DWRe)
concludes DWRe’s schedule is realistic for actual engineering and construction work but does not
allow for procurement processes and contingencies in the event of labor or material shortages. My
analysis of the DWRe’s schedule compared with our own analysis are summarized in the tables
below.

DESIGN AND CONSTRUCTION SCHEDULE
UTAH DIVISION OF WATER
RESOURCES SCHEDULE

MY PROJECTED
SCHEDULE

N/A

0.5

N/A

0.5

Engineering Design

2.0

2.0

Value Engineering

N/A

0.5

Pre-qualification of
Construction Teams

N/A

0.5

Procurement and
contracting with
Construction Teams

N/A

0.5

Construction

4.0-8.0

4.0-8.0

Construction Contingency

N/A

1.0

Project Commissioning

N/A

0.5

TOTAL

6-10

10-14

ACTIVITY
Procurement and
contracting with Design
Engineering Teams
Development of Design
Standards & Project Delivery
Alternatives

N/A: indicates this activity was not included in the DWRe schedule I reviewed.
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PROJECT TIMELINE

9594-2 Water Supply

UTAH DIVISION OF WATER
RESOURCES SCHEDULE

MY PROJECTED
SCHEDULE

(date)

(date)

Completion of Environmental
Process

2021

2021

Begin Engineering Design
Process

2021

2021

Begin Operation

2027-2031

2031-2035

STEP

9594-3 Add to Notification List

Although the Lake Powell Pipeline Project will generally create positive effects, if the delivery of the
project delivery does not move forward at a steady pace a negative effect may be experienced
when the population of Washington needs the new water supply and the delivery of the project is
behind the needed schedule.

If the Lake Powell Pipeline Project does not move forward at a steady
pace the local Washington County economy may suffer.
CONCLUSION
Thank you for the opportunity to provide comments on this important project. I anticipate the LPP
project will create several positive effects for decades to come. I am concerned the schedule of
the project completion schedule may result in a negative affect if the water demands exceed the
current water supplies before the project is operational. Please continue to move forward steadily
with the requisite environmental analyses for the project
Please add me to the notification list for the project.
Sincerely,

Mark Atencio, P.E.
Utah Water Resource Engineer
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From:
Sent:
To:
Subject:

Martha Ham <marthahham@gmail.com>
Tuesday, September 8, 2020 11:13 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the draft EIS for the Lake Powell
Pipeline
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Dear BOR,
I live in Leeds, Utah and my water is provided by the Leeds
Domestic Waterusers Association which is a shareholders
owned water company. We have one share per property and
serve all households within the town limits. We are a viable and
successful water company and are not part of the Washington
County Water Conservancy District (WCWCD). We pay
Washington County property taxes which play a role in funding
the WCWCD.

9595-1

I was particularly struck in reading the DEIS to see that the
water conservation alternative to the Lake Powell Pipeline
was not considered as a part of the BOR environmental
study for the Lake Powell Pipeline. Leeds did not have safe
drinking water until the early 50s at which time the people of
Leeds received a small low interest loan from the Utah Division
of Resources to build a pipeline from a spring at the base of the
Pine Valley Mountains to bring clean and safe culinary water to
the town of Leeds. The loan was not sufficient to cover the
expense of the project so the people of Leeds came out with
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shovels and personally owned major equipment to dig the
trenches and lay the pipe. This changed everything for this
community. I know the ability of this community to deal with
water issues in a sensible manner if they have sensible
leadership. The people of Southwest Utah are fully capable
of implementing sound conservation practices if the outcome
is improving their community. Please study water
conservation as an alternative to the LPP.
Other reasons I am concerned about the proposed Lake Powell
Pipeline coming to Southwest Utah are as follows:
The BOR did not adequately study the impact the chemicals
used to mitigate quagga mussels could have on humans. The
BOR did not study what the adverse reactions could be in
combining LPP water with the standard chemicals used in
the WCWCD treatment facilities. I am not confident that the
water from the LPP will be safe to drink. I am also concerned
about the cost and filth of an infestation of quagga mussels in
treatment facilities, businesses and residences.
The DEIS did not represent a full accounting of all the water
resources in Washington County. The WCWCD does not own
or manage all the water in this county. My community is an
example: we own our culinary and irrigation water. We are not
alone in this county and there are other communities with water
resources that the WCWCD did not report as a resource to
support growth. Our community has significant agricultural use
which is slowly converting to residential developments. And
this is how it is going to go in this County. No one is making
the farmers do this, they are choosing it.
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The DEIS did not fully vet the legal situation of the LPP
with respect to the Colorado River Compact. I did not know
until recently that Washington County is considered to be a part
of the Lower Basin states with respect to the Colorado River
Compact. I am shocked that the BOR of all agencies dared to
support an agreement which has not been approved by all
involved states. Your historical involvement with the Compact
and current management role of the Colorado River would
indicate to me that you would know better than to approve a
project which flies in the face of how business is down with the
Upper and Lower Basin States. Please revisit this situation for
the final EIS. This is going to lead to costly and unnecessary
litigation for the state of Utah and likely lead to an unfavorable
outcome for the LPP. Why put us in this situation?
9595-5

The Colorado River is overallocated and this is about to
catch up with all involved due to Climate Change. Perhaps
the LPP will be built but it is very risky to say that there will be
water in the Colorado River that will be able to be delivered to
Washington County as the mega drought persists. This is an
unnecessary economic risk for Washington County and will
have devastating impact on the region should the LPP be built
and fail. The BOR has access to the best projections on Climate
Change and its impact on the Colorado River. This is why I am
perplexed that this isn't reflected in the DEIS. Go back to the
drawing board and tell the public the truth in the final EIS about
the true risk involved with this project with respect to realistic
flows of the Colorado River.
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In short, the BOR has much more work to complete in order to
report to the public on what the impact and cost of the Lake
Powell Pipeline is. Please do not let us down.
Sincerely,
Martha Ham
PO Box 461089
Leeds, Utah
84746

-Martha Ham
PO Box 461089
Leeds, Utah
84746
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Matt Meinhold <matthewmeinhold@gmail.com>
Tuesday, September 8, 2020 11:57 PM
LPP, BOR-sha-PRO
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Environmental Impact Statement
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To Whom It May Concern,
I have reviewed the Lake Powell Pipeline Draft Environmental Impact Statement and
find it to be inadequate and egregiously flawed. The Bureau of Reclamation (BOR) did
not evaluate reasonable alternatives, did not adequately address public concerns raised
in scoping, and did not include an objective analysis of the environmental and economic
impacts the project will have on the residents of Washington County and the state of
Utah. In the Lake Powell Pipeline (LPP) Draft Environmental Impact
Statement (DEIS), critical data was misinterpreted and is hard to understand. Some
information is completely omitted. The DEIS needs to be corrected and revised with
accurate and unbiased information.
I am a property owner in Washington County and hope to live here full time one day, but
I STRONGLY feel that conservation is the way to go in terms of water resources. We
have a long ways to go in this county to manage our water more efficiently and pay for it
appropriately. Taking water from the Colorado River System is not the best way
forward. Please review the options more thoroughly and consider more sustainable
actions.
Matt
435-640-3005
--I have switched to Gmail. Please update your contact information.
matthewmeinhold@gmail.com
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From:
Sent:
To:
Subject:
Attachments:

Malmquist, Max <Max.Malmquist@audubon.org>
Tuesday, September 8, 2020 2:24 PM
LPP, BOR-sha-PRO
[EXTERNAL] National Audubon Society Comments - Draft EIS for
LPP
Audubon Comments-USBR-LPP-DEIS-09 08-20.pdf
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Dear Mr. Baxter,
National Audubon Society appreciates the opportunity to submit comments to the U.S. Bureau of
Reclamation regarding the draft environmental impact statement for the Lake Powell Pipeline.
Attached are our comments. Let me know if you have any questions.
Regards,

Max Malmquist
Outreach Associate, Saline Lakes Program
(801)-554-8574
National Audubon Society
231 West 800 South, Ste. E
Salt Lake City, UT 84101
audubon.org/westernwater

Au u, - n
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National Audubon Society
1200 18th Street, NW
Suite 500
Washington, DC 20036
www.audubon.org

udubon
September 8, 2020
Via email: lpp@usbr.gov
U.S. Bureau of Reclamation
Lake Powell Pipeline Project
Mr. Rick Baxter, Program Manager
Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606

RE: Comments on U.S. Bureau of Reclamation Draft Environmental Statement for the Lake
Powell Pipeline [Docket Number: RR04963000, XXXR0680R1, RR.17549661.1000000]
Dear Mr. Baxter,
We appreciate the opportunity to submit comments to the U.S. Bureau of Reclamation
(Reclamation) on a draft environmental impact statement (DEIS) for the Lake Powell Pipeline
(LPP) Project. These comments are submitted on behalf of National Audubon Society (Audubon);
and the undersigned Audubon Chapters located in Utah, Arizona, Colorado, Wyoming, New
Mexico, California, and Nevada.
A. About Audubon and Interest in the Colorado River
Audubon’s mission is to protect birds and the places they need to thrive today and tomorrow.
Audubon works proactively with all stakeholders to ensure impacts to important avian habitats
are avoided or minimized to the greatest extent possible.
Audubon has more than 250,000 members located in the seven Colorado River Compact states
of Utah (9,071), Arizona (30,456), Colorado (35,455), Wyoming, (3,114), New Mexico (13,044),
California (156,771), and Nevada (8,261).
The Colorado River Basin is of great importance to Audubon. Riparian habitats like the forests
and wetlands that line the Colorado River support some of the most abundant and diverse bird
communities in the arid West, serving as home to some 400 bird species. Over the past two
decades, we have devoted considerable effort to working with Reclamation, the seven Colorado
River Basin states, Mexico, and water providers and users throughout the Basin to find solutions
that work for both people and nature.

Protect the birds and we protect the Earth.

9597
9597-1 Water Resources

B. Audubon Does Not Approve of Any Alternative Proposed for the Lake Powell Pipeline for
the Reasons Explained

9597-2 Cumulative Impacts

While Audubon recognizes the years of effort that have gone into the development of the
environmental analyses for the Lake Powell Pipeline, for the reasons explained below Audubon
does not support any decision by Reclamation that would approve the preferred alternative for
the LPP. At this time, the only supportable alternative is the no action alternative.
Water demands exceed supply in the Colorado River Basin, and climate change is further
exacerbating this supply-demand imbalance. Audubon and its members know and suffer the
impact of this imbalance directly, as we work to restore decimated habitat in the Colorado River
Delta, where the river has not flowed regularly since the filling of Lake Powell more than half a
century ago. Today, in addition to leaving the delta dry, the water supply-demand imbalance on
the Colorado River degrades bird habitat on the Colorado River mainstem in the Lower Basin,
creates shortages for water users in the Lower Basin in the United States and Mexico, and
threatens shortages to water users in the Upper Basin. We do not dispute that these impacts
already exist. They have manifested over the past century as Colorado River depletions have
increased, and climate change has started to impact streamflow. Already, many pay the price for
the supply-demand imbalance, including Colorado River water users, tribes, hydropower
customers, businesses that depend on the River’s legendary recreational values, birds and other
wildlife that depend on the River’s habitats, taxpayers in Colorado River basin states, and
taxpayers in the United States and Mexico.
The additional depletion of more than 80,000 acre-feet (AF) annually will increase the magnitude
of each of these impacts and therefore, it is incumbent on Reclamation to fully and adequately
analyze the direct, indirect and cumulative impacts of the proposed pipeline project. The
incremental impacts may be small relative to the impacts of the existing supply-demand
imbalance, but that is true only because the existing impacts are large. Examined independently,
impacts of a new, annual 86,249 AF depletion on the Colorado River will be significant and costly.
Reclamation’s analysis fails to document the complete range of direct, indirect and cumulative
impacts expected with development of the proposed project. Reclamation has a responsibility –
not presently met in the project’s DEIS – to provide a full analysis and accounting for all impacts
of the proposed Lake Powell Pipeline. Although at present we do not have the benefit of a
complete analysis, Audubon is sufficiently concerned about these impacts that we cannot
support the project.

National Audubon Society Comments – September 8, 2020
USBR DEIS Lake Powell Pipeline
[Docket Number: RR04963000, XXXR0680R1, RR.17549661.1000000]
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C. Implications of Transfer and Use of Water from Upper Basin to Lower Basin Must Be
Resolved Prior to Any Final Approval Decision
Several states, through their respective agencies, including Arizona Department of Water
Resources,1 Colorado River Board of California,2 and the Colorado Water Conservation Board,3
submitted scoping comments raising what Reclamation is referring to as “Unresolved Colorado
River Compact Issues.”4 Those referenced unresolved Compact issues raise fundamental legal
considerations: whether Article III(a)5 of the 1922 Colorado River Compact concerning the
“exclusive beneficial consumptive use” limits the use of water apportioned to the Upper Basin
for use in the Lower Basin, even within the same Upper Basin state, thus requiring Congressional
approval or other agreement to clarify the Law of the River.
Rather than addressing the implications of this issue in the context of its National Environmental
Protection Act (NEPA) review, Reclamation notes that the matter has been left to the Project
Proponent (Utah Board of Water Resources) to address with the other Compact States.
Specifically, Section 1.1 on Project Background states:
“Use of Utah’s Upper Basin water retained for LPP would be put to use in the Lower
Basin, although still within the boundaries of Utah. Scoping comments from some
states question whether Upper Basin water can be put to use in the Lower Basin

1

The Arizona Department of Water Resources Jan. 8, 2020 letter to Reclamation states in part: “It is ADWR’s position
that the “exclusive beneficial consumptive use” language in Article III(a) of the Compact restricts the uses of the water
apportioned to the Upper Basin in the Compact to locations in the Upper Basin and restricts the uses of the water
apportioned to the Lower Basin in the Compact to locations in the Lower Basin. Accordingly, ADWR believes that
water from the State of Utah’s allocation of Colorado River water many not be transported through the proposed
LPP for use in the areas in southern Utah located in the Lower Basin, including St. George, without specific
authorization by Congress.” LPP Scoping comments (pgs. 1059-1060). Available at: https://water.utah.gov/lpp/).
2

The Colorado River Board of California Jan. 10, 2020 letter to Reclamation states in part: “The export of water
apportioned for beneficial consumptive use in the Upper Basin for use in the Lower Basin was not contemplated
within the Compact, and it is the Board’s position that specific Congressional authorization for this project would be
required. Therefore, the Board believes that the proposed EIS must contain an analysis and determination of water
supply availability and legal justification for the proposed project.” LPP Scoping comments (pgs. 846-847). Available
at: https://water.utah.gov/lpp/.
3

The Colorado Water Conservation Board Jan. 10, 2020 letter to Reclamation states in part: “While Colorado
supports the LPPP, questions remain as to whether, under the Law of the River, Utah may use a part of its Upper
Basin apportionment to serve uses in the Lower Basin portion of Utah without obtaining the consent of the other
states. Utah has discussed some of these issues through informal communications or consultations among the Basin
States. However, before the NEPA permitting process is completed, formal documentation of how Utah will
implement the LPPP consistent with the Law of the River will be essential.” LPP Scoping comments (pgs. 1030-1032).
Available at: https://water.utah.gov/lpp/.
4

The reference to unresolved Colorado River Compact issues also was identified as a matter of concern in Slide 14
of the Reclamation LPP Virtual Public Presentation. Available at:
https://www.usbr.gov/uc/DocLibrary/EnvironmentalImpactStatements/LakePowellPipeline/index.html
5

Article III (a) of the compact states: “There is hereby apportioned from the Colorado River System in perpetuity
to the Upper Basin and to the Lower Basin, respectively, the exclusive beneficial consumptive use of 7,500,000 acrefeet of water per annum, which shall include all water necessary for the supply of any rights which may now exist.”
National Audubon Society Comments – September 8, 2020
USBR DEIS Lake Powell Pipeline
[Docket Number: RR04963000, XXXR0680R1, RR.17549661.1000000]
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but still within the boundaries of the Upper Basin state. The Project Proponent is
addressing this question with the Colorado River Basin States.”6
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We recognize Reclamation does not have authority to resolve this key legal issue, and, at this
time, Audubon does not take a position on how Article III(a) should be interpreted. However, we
strongly believe that the issue must be resolved to clarify the Law of the River with full
understanding of the possible implications on future River management, and resolution must be
accomplished prior to Reclamation issuing a decision that approves the project. If this legal issue
were not resolved in a manner that would permit such an Upper to Lower Basin transfer under
the specific facts, none of the Alternatives, including the Preferred Alternative, could meet the
Purpose and Need of the proposed project7 or meet all of the Project Proponent’s Objectives,8
which includes “providing for system reliability by developing a secure source of water.”
Consequently, Reclamation should deny the application or refrain from acting on the LPP project
proposal until such time as the fundamental interbasin transfer issue is resolved.
If Reclamation were to approve an alternative that would authorize the LPP project, at an
absolute minimum, any decision should:
1. be conditioned on the final resolution of the interbasin transfer and clarification of the
Law of the River; and
2. require a supplemental NEPA review as, appropriate at the time of resolution.
Without clear authority to divert Colorado River water for this project, water users in Utah and
across the Basin, as well as taxpayers in Utah, face great risk if the proposed project moves
forward.
D. The DEIS Fails to Rigorously Explore and Objectively Evaluate a Water Conservation
Alternative
Audubon’s January 10, 2020 scoping comments submitted to Reclamation requested the agency
to consider a water conservation alternative based on investment in water conservation in the
Washington County project service areas.
As documented in a 2015 Bureau of Reclamation report,9 water providers in many large urban
areas receiving Colorado River water have implemented conservation and reuse measures that
6

DEIS at pg. 6.

7

“The purpose of the Proposed Project is to deliver a reliable annual yield of approximately 86,000 acre-feet of
water per year from outside the Virgin River Basin into Washington County to meet projected water demands in
2060.” DEIS, Section. 1.2.3 at pg. 9.
8

For example, “Providing for system reliability by developing a secure source of water.” See, Project Objectives are
listed in DEIS, Section 1.2.2 at pg. 9.
9

Reclamation, Colorado River Basin Stakeholders Moving Forward to Address Challenges Identified in the Colorado
River Basin Water Supply and Demand Study, Executive summary. 2015, p. 4. Available at:
https://www.usbr.gov/lc/region/programs/crbstudy/MovingForward/index.html.
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have decreased per capita demand of Municipal and Industrial water use, reducing the expected
increase in water use resulting from significant population growth in these areas. Continued
efforts in the efficiency and reuse area will be critical in meeting future water demands leading
to increased reliability of current water supplies and reducing or delaying the need for additional
water supplies.
The U.S. Geological Survey (USGS) similarly documented in a 2018 report10 that domestic daily
per capita water use rates across the Colorado River Basin decreased overall from 1985-2010-signifying that more people are using less water.11 The USGS report concluded that this was likely
due to “improved infrastructure, conservation, and improvements to water using appliances in
homes and businesses.”12
In the DEIS, Reclamation briefly discusses the “Local Waters Alternative” as a water conservation
alternative. The Local Waters Alternative, proposed by Western Resource Advocates,
incorporates increased water conservation measures to achieve a 20% rate of reduction in per
capita daily use over a 40-year period,13 along with increased water reuse, and estimated levels
of water transfer from agricultural operations.
Although Reclamation did not independently develop a water conservation alternative, it
nevertheless eliminated the Local Waters Alternative from further consideration, with little
apparent analysis.
Reclamation eliminated the Local Waters Alternative on the basis that it did not meet the first
three criteria of the project’s purpose and need. Those criteria include:
1. “Diversifying the regional water supply portfolio by providing a second source of water
for Washington County;”
2. Providing for system reliability by developing a secure source of water; and
3. Providing for system redundancy in the event of system failure due to disasters or aging
infrastructure.
According to Reclamation, those criteria require a second, secure, reliable water supply from
outside the Virgin River Basin.

10

Maupin, M.A., Ivahnenko, T., and Bruce, B., 2018, Estimates of water use and trends in the Colorado River Basin,
Southwestern United States, 1985–2010: U.S. Geological Survey Scientific Investigations Report 2018–5049, 61 p.,
Available at: https://doi.org/10.3133/sir20185049.
11

“Domestic daily per-capita use rates in the CRB ranged from about 144 (1985) to about 121 (2000) gallons (gal)
per-capita between 1985 and 2010. When comparing domestic daily per-capita rates for the upper and lower CRB,
people in the lower CRB, on average, used less water for domestic purposes at 128 gal per-capita daily (1985–2010),
while those in the upper CRB for the same time period averaged 133 gal per-capita daily.” Id.
12

Id. at p. 12.

13

DEIS, Section 2.1.3 “Alternatives Considered but Eliminated from Detailed Analysis,” at p. 15.
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By narrowing the purpose and need criteria in such a way that the only alternatives that can be
assessed are those that provide for a second source of water outside of the Virgin River Basin,
the opportunity to fully assess a reasonable alternative that could otherwise avert the need for
importing water, such as a water conservation alternative, appears inconsistent with NEPA’s
requirements.
While Reclamation has a certain amount of discretion over a project’s “purpose and need,” that
discretion is not unlimited. Reclamation may not, for example, define the “purpose and need” so
narrowly that it forecloses consideration of a reasonable range of alternatives.14 Nor may
Reclamation simply adopt the “purpose and need” advanced by a project proponent. 15 Yet that
appears to be what Reclamation has done in this process.
Additionally, in eliminating the Local Waters Alternative on the basis that it would not provide a
secure and reliable source of water, Reclamation did not undertake any comparative analysis
with the proposed pipeline project. Audubon appreciates the responsibilities of water agencies
in ensuring secure and reliable water sources for communities they service and Audubon
recognizes this is an issue facing water providers and users throughout the Colorado River Basin.
However, the DEIS includes no comparison of the reliability aspects of the Local Waters
Alternative with the reliability of likely future water conditions in the Colorado River or
availability of water for the LPP project itself in light of senior water rights or potential
curtailments. The overall assessment is not just incomplete in the analysis of the Local Waters
Alternative, it also is incomplete in the assessment of the impacts and reliability of the pipeline
alternatives themselves, as we explain further in Section E. below.
Reclamation also seems to have found that the “Local Waters Alternative” was infeasible,
concluding that Washington County Water Conservancy District (WCWCD) does not have
authority to impose water conservation requirements and that local authorities might not be
inclined to adopt measures necessary to achieve changes to effectuate greater water
conservation.
While we appreciate the challenges and resources needed to reduce municipal and industrial
(M&I) water consumption, Reclamation should not have summarily eliminated the “Local Waters
Alternative” on the basis of infeasibility, particularly in view of water conservation strides that
have been made by cities throughout the Colorado River Basin as documented by Reclamation
and USGS. “[I]n determining the scope of alternatives to be considered, the emphasis is on what
is ‘reasonable’ rather than on whether the proponent or applicant likes or is itself capable of
carrying out a particular alternative. Reasonable alternatives include those that are practical or
feasible from the technical and economic standpoint and using common sense, rather than
14

Westlands Water Dist. v. U.S. DOI, 376 F.3d 853, 867 (9th Cir. 2004); see also City of Carmel-By-The-Sea v. U.S.
Dep’t of Transp., 123 F.3d 1142, 1155 (9th Cir. 1997) (“. . . an agency cannot define its objectives in unreasonably
narrow terms.”).
15

National Parks Conservation Ass’n v. BLM, 606 F.3d 1058, 1070-72 (9th Cir. 2010).
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simply desirable from the standpoint of the application.” In fact, “[a]n alternative that is outside
the legal jurisdiction of the lead agency must still be analyzed in the EIS if it is reasonable.”16
Furthermore, the range of alternatives is “the heart of the environmental impact statement.”17
NEPA requires an agency to “rigorously explore and objectively evaluate” a range of alternatives
to proposed federal actions, including considering more environmentally protective alternatives
and mitigation measures.18
Therefore, consistent with NEPA requirements, rather than summarily eliminating the water
conservation alternative, (in this case the Local Waters Alternative), with only a high-level
discussion, Reclamation, should instead undertake a more “rigorous exploration and objectively
evaluate” a non-pipeline alternative that meaningfully incorporates water conservation.
E. Hydrology Assessment is Incomplete; Reclamation’s Analysis Must Consider Full Range of
Impacts
Reclamation undertook a hydrology assessment that inadequately addresses the full range of
reasonably foreseeable impacts, including indirect and cumulative impacts. We point out five
principal concerns about Reclamation’s analysis of hydrologic impacts:
1. Reclamation’s finding that “the effects on resources resulting from the Southern and Highway
Alternatives are insignificant when compared against the No Action Alternative” is not
credible. Notably, in the assessment of impacts to Lake Powell, using climate change inflows,
which Reclamation notes are “similar to those in the Direct Natural Flow simulations,”19
Reclamation finds a maximum difference in release from Lake Powell of 425,000 AF in any
one year for the 10th percentile. A 425,000 AF reduction in release from Lake Powell could
reduce Lake Mead’s elevation by more than four feet. This is a substantial impact on Lake
Mead, and would have a high probability of leading to a change in the Lake Mead operating
condition, which is presently defined by elevations at five-foot intervals. Moreover, 425,000
AF is considerably more than the entire allocation for the state of Nevada.
2. Reclamation’s analysis fails to assess the probability that the pipeline will have less than a full
supply for each year over a 100-year life of the LPP. This information is critically important to
local ratepayers and Utah taxpayers who will be required to repay loans taken to fund LPP
construction. If the pipeline does not have full supply, water sale revenues may not be
adequate to repay the loans, and additional debt repayment obligations may fall to
16

Council on Environmental Quality (CEQ), Forty Most Asked Questions Concerning CEQ’s National Environmental
Policy Act Regulations, Questions 2a and 2b 46 Fed. Reg. 18,026 (Mar. 17, 1981).Available at:
https://www.federalregister.gov/citation/46-FR-18026.
17

40 C.F.R. §1502.14.

18

See 40 C.F.R. §§ 1502.14(a) and 1508.25(c); see also, Kootenai Tribe of Idaho v. Veneman, 313 F.3d 1094, 11221123 (9th Cir. 2002) (and cases cited therein).)
19

DEIS at 3.8.2.3.

National Audubon Society Comments – September 8, 2020
USBR DEIS Lake Powell Pipeline
[Docket Number: RR04963000, XXXR0680R1, RR.17549661.1000000]

Page 7 of 16

9597-7

9597
ratepayers or Utah taxpayers. Notwithstanding the fact that Reclamation does not assess the
economic viability of the LPP, Reclamation should assess and clearly articulate the availability
of the Colorado River water supply for the LPP so that stakeholders can conduct secondary
analyses to understand the financial implications. Moreover, this assessment goes to the very
issue of the proposed need for the project, including providing system reliability.

9597-7
9597-7
Continued

9597-8 Hydrology

3. Reclamation’s hydrologic analysis is flawed because it is based on a flawed assumption -specifically that future Colorado River operations will be defined by the policy in 2007 Interim
Guidelines No Action Alternative, rather than the current policy based on the 2007 Interim
Guidelines Record of Decision plus the Colorado River Drought Contingency Plans.20 While we
recognize that the existing Interim Guidelines adopted in 2007, as well as the Colorado River
Drought Contingency Plans (DCP) adopted in 2019, will expire in 2026, the assumption that
the seven Colorado River Basin States and Reclamation will revert to pre-2007 policy for
operating Colorado River reservoirs is implausible given the broadly acknowledged risks
associated with that policy. The impact of climate warming in the Colorado River Basin has
been studied and forecast extensively,21 with overwhelming concurrence that basin yield has
declined, and will continue to decline over time. Without a shortage policy on the Colorado
River, water supply for tens of millions of people is uncertain, creating risk of “day zero” water
supply crises. As Reclamation’s Commissioner Burman testified to Congress22 in March of
2019, the DCP (built upon the foundation of the 2007 guidelines) “is a program that
implements simultaneous and coordinated actions among the seven Colorado River Basin
States and Mexico through the activation of their Binational Water Scarcity Plan in a critically
needed effort to reduce water use, or conserve water, to protect the Colorado River system
from crisis.” In the extensive public record of discussion about Colorado River operations
policy beyond 2026, we do not know of a single stakeholder or decision-maker who has
argued for a return to the policies in place prior to 2007.
Given that the terms of the policy that will be adopted post-2026 are unknowable today,
Reclamation should assess the hydrologic impact of the proposed project - at minimum as a
sensitivity analysis - based on the assumption that today’s operating policies, both the 2007
guidelines and the DCPs, as well as Minute 323, remain in force for the entire period of
analysis. Notably, the 2007 guidelines, the DCPs, and Minute 323 include shortage operations

20

DEIS at 8.1.1.1 General Model Assumptions, “runs revert to the Interim Guidelines No Action Alternative in 2027”

21

For a recent example, see Lukas, Jeff, and Elizabeth Payton, eds. 2020. Colorado River Basin Climate and Hydrology:
State of the Science. Western Water Assessment, University of Colorado Boulder. Available at: Department of
Interior (DOI): https://doi.org/10.25810/3hcv-w477.
22

Testimony of Brenda Burman Commissioner, Bureau of Reclamation U.S. Department of the Interior Before the
Committee on Natural Resources Subcommittee on Water, Oceans, and Wildlife U.S. House of Representatives
March 28, 2019. Available at: https://www.doi.gov/ocl/colorado-river-drought-0
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in the Lower Basin and Mexico. It is inappropriate for Reclamation to assume the absence of
shortage rules in the Lower Basin.
4. Reclamation’s scope of impact is inappropriately limited to Lake Powell elevations and fails to
consider implications for elevations at Lake Mead, river flows downstream from Lake Mead,
and the risk to Upper Basin water supply due to required curtailments under the Colorado
River Compact. Reclamation’s assessment of the project’s hydrologic impacts only extends as
far as reservoir elevations at Lake Powell. However, impacts of the proposed project would
not be limited to Lake Powell. Reclamation must analyze impacts both downstream (where
physical impacts will cascade from Lake Powell) and upstream (where the existing legal
framework will direct the impacts from Lake Powell).

9597-8
9597-8
Continued

9597-9

23

Wilsey, Chad B., Lotem Taylor, Nicole Michel, and Karyn Stockdale. Water and Birds in the Arid West: Habitats in
Decline. National Audubon Society, 2017. Available at:
https://www.audubon.org/sites/default/files/wbaw_report_5july17_updated.pdf.
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a. Elevations at Lake Mead and river flows downstream from Lake Mead: Reclamation failed
to include any analysis of impacts downstream, specifically changes to elevations at Lake
Mead, which would result in changes in releases from Lake Mead and to flow rates in the
Colorado River. With credible assumptions about future river operations policy (see
above), Reclamation must evaluate how the proposed project will change elevations at
Lake Mead as well as flows in the Colorado River downstream from Lake Mead. These two
metrics are directly tied to several extremely important Colorado River values, including:
the frequency and magnitude of shortages to Lower Colorado River Basin water users in
the United States and Mexico; the impact of Lower Basin shortages in the United States
on flows on the Colorado River mainstem below Lake Mead and the related loss of
riparian habitat; and the impact of Mexican shortages on environmental water supply for
the Minute 323 restoration program in the Colorado River Delta.
Implementation of reduced deliveries to water users in the Lower Basin and Mexico will
manifest as reduced volumes of water released from Lake Mead and have a direct impact
on flows that support habitat used by a number of riparian bird species, including some
protected under the Endangered Species Act. With the correction addressed above
regarding the need to assess impacts in the context of future Colorado River operational
policies that include any shortage provisions, Reclamation must assess the proposed
project’s impact on important riparian bird species, some of which federally endangered
or threatened, that depend on habitat supported by flows in the Lower Colorado River.
Audubon’s Water and Birds in the Arid West: Habitats in Decline 201723 documents the
trend that riparian specialist birds, once common along the Colorado River and its
tributaries, have experienced significant regional declines. Native riparian trees and
shrubs such as cottonwood-willow ecosystems that provide productive habitat for critical

cont'd Hydrology
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birds such as federally endangered Yuma Ridgeway’s Rail, Southwest Willow Flycatcher,
and Bell’s Vireo, are disappearing because of the cumulative effects of water
development within the Colorado River Basin. Reclamation’s hydrologic analysis must
address the impact of the proposed project on Colorado River flows below Hoover Dam,
and consider whether habitat mitigation measures of the Lower Colorado River Multi
Species Conservation Program remain adequate.
b. Risk to Upper Basin water supply due to required curtailments under the Colorado River
Compact: Reclamation failed to include any analysis of risk to, and impacts on, the water
supply in the Upper Colorado River Basin. While, the Upper Basin’s obligation under the
Colorado River Compact is debated and not clearly defined, Reclamation should
nevertheless assess the range of impacts possible using both the smallest and largest
volume curtailments possible. The low end of the range should assess the impact of
developing the proposed pipeline project in the context of an obligation to deliver 75
million AF over any 10-year period, accounting for Article III(d) to “not cause the flow of
the river at Lee Ferry to be depleted below an aggregate of 75,000,000 acre-feet for any
period of ten consecutive years.” At the high end, Reclamation should assess the impact
in the context of an obligation to deliver 82.5 million AF over any 10-year period,
accounting for Article III(d) plus an additional 750,000 AF annually, to reflect the Upper
Basin’s obligation to provide water for Mexico delivery under Article III(c).
The risk of Upper Basin curtailment under the Colorado River Compact has been widely
studied. The 2019 “Colorado River Risk Study: Phase III Final Report”24 (Risk Study)
prepared for the Colorado River Water Conservation District and the Southwestern Water
Conservation District assessed this risk using the Colorado River Simulation System (CRSS,
the same analytic tool used by Reclamation). The Risk Study found that under today’s
operating rules (2007 Guidelines plus Drought Contingency Plans) holding at current
demands, in other words no additional depletions after 2019, the Upper Basin States’ risk
of delivering less water to Lee Ferry than the obligation of 82.5 million AF in any 10-year
period is 40% between 2029 and 2043.25 Moreover, the Risk Study finds the Upper Basin
10-year delivery at Lee Ferry with no additional depletions after 2019 could be as low as
78,650,744 AF,26 a deficit of nearly 4 million AF. If the proposed Lake Powell Pipeline
depletion was added to the demands in the Risk Study, the deficit in Upper Basin delivery
to the Lower Basin could grow by as much as 862,490 AF (the full Lake Powell Pipeline

24

Colorado River Risk Study Phase III Final Report, Prepared for the Colorado River District and the Southwestern
Water Conservation District, November 20, 2019. Available at: https://www.coloradoriverdistrict.org/wpcontent/uploads/2020/05/phase-iii-final-report.pdf
25

Risk Study, p. 19, figure 6

26

Risk Study, p. 19, table 3
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depletion over a ten-year period), a 22% increase in the Upper Basin Compact deficit
projected in the Risk Study.

9597-12 9597-12
Continued
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Reclamation must document how the proposed Lake Powell Pipeline impacts risk of
curtailment for existing Upper Basin water users, including water users in Colorado, New
Mexico, Utah and Wyoming, and the related environmental impacts. Notwithstanding the
absence of existing agreements about how the Upper Basin states plan to implement
curtailments in the event of a Compact deficit, Reclamation has a responsibility to
document the impacts. If Reclamation cannot devise an acceptable way to document
impacts to each state’s Colorado River water users, at minimum Reclamation must
document the total impact to the Upper Basin’s existing Colorado River water users as a
whole.
5. Reclamation’s analysis fails to assess risks to the water supply for the proposed Lake Powell
Pipeline, and such assessment must consider future water rights developments anticipated to
have priority dates senior to the proposed Lake Powell Pipeline. As noted above,
Reclamation’s analysis should, but does not, address the risk of shortages to the proposed
project caused by the requirement to curtail Upper Basin Water uses. In addition,
Reclamation’s analysis fails to consider the risk of curtailment to the water supply for the
proposed project by examining its priority relative to other Colorado River water uses in Utah.
In the supplemental document “Jan. 18, 2019 - Physical Water Availability (Pages from UBWR
WCWCD Reply)”27 shared by Reclamation on its website for the Lake Powell Pipeline Draft
Environmental Impact Statement, the Project Proponents state: “As a matter of state law,
diversions by the Project cannot impair senior water rights. In fact, one of the requirements
that must be met before a water rights application is even approved by the State Engineer is
a demonstration that the proposed use will not impair existing water rights. UBWR will abide
by all such requirements.”
In light of this assertion, Reclamation must consider the possibility that existing and new
Colorado River depletions in Utah could hold priority dates senior to the proposed Lake
Powell Pipeline. For the LPP DEIS, Reclamation projected future Colorado River operations
using “reasonably foreseeable projects”28 defined as “Upper Basin depletions with state
legislation, a tribal resolution or federal Indian water settlement, a federal finding of no
significant impact (FONSI) or ROD” and include “those depletions assumed reasonably
foreseeable…held constant at 2060 levels, and include the Central Utah Project, Animas-La
27

The supplemental document is titled “Jan. 18, 2019 - Physical Water Availability (Pages from UBWR WCWCD
Reply)” Available at: https://water.utah.gov/wp-content/uploads/LPP-WaterSupplyDemand/20190118-Pagesfrom-20190118-UBWR_WCWCD-Reply.pdf
28

DEIS appendix C-10 1.2.2.
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Plata, Dolores Project, Navajo-Gallup, Ute Indian Compact, and Navajo Indian Irrigation
Project.”

9597-13 9597-13
Continued

9597-14 Native American Concerns

However, Reclamation fails to incorporate the Navajo Utah Settlement volumes in the
hydrology assessment and consequently fails to consider how the Settlement would impact
water supply for the proposed project. The Navajo Utah Water Rights Settlement Act of 2019,
S. 1207, re-packaged as part of S. 886, was passed by the United States Senate in June 2020.
Should this legislation, based on a settlement agreement reached between Utah and the
Navajo Nation, be enacted, the Navajo Nation would have a water right that would allow it
to deplete 81,500 AF annually, the majority of which would have a priority date of 1884, with
the balance having priority dates ranging from 1905-1958. We have already asked
Reclamation to assess whether Utah has sufficient availability of Colorado River water to
supply the proposed LPP. We assert here that this assessment must include the potential for
the Navajo Utah settlement as a senior diverter.

9597-15 Socioeconomics

Furthermore, as noted above, Reclamation’s analysis does not address the risk of shortages
to the proposed project caused by the Upper Basin States’ need to curtail their water uses to
meet the terms of the 1922 Colorado River Compact. Although Utah’s State Engineer would
administer any curtailment of Colorado River uses within the state, Reclamation’s analysis
must assess risk to the water supply for the proposed project with consideration of its priority
relative to other Colorado River water uses in Utah.
F. Reclamation’s Analysis Should Consider How the Proposed Lake Powell Pipeline Project
Affects Tribal Water Rights

9597-14

As climate change pushes the Upper Basin ever closer to the limits of water development,
Reclamation’s analysis must consider how the proposed Lake Powell Pipeline’s further
depletion of Utah’s available allocation may impact Tribal water rights. The United States has
a trust obligation to consult with Colorado River Basin tribes to assess the impacts of the LPP
in relation to tribal water resources. The DEIS neglects to adequately consider such effects.
G. Additional Comments
1. Revenue Calculation - The calculation of revenue from Washington County impact fees is
flawed and must be corrected in the supplemental document and everywhere referenced in
the DEIS. The supplemental document “Lake Powell Pipeline Project No. 12966 Economic
Analysis”29 states:
“WCWCD’s Board has approved an annual increase to impact fees of $1,000 per
year through 2025. Given Washington County is expected to add more than
29

Attachment G, Lake Powell Pipeline Project No. 12966, Economic Analysis (Applied Analysis, January 16, 2019).
Available at: https://water.utah.gov/wp-content/uploads/LPP-Reports/Socioeconomics/20190118-ATT-GEconomic-Analysis.pdf
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295,600 new residents by 2060, this increase will produce approximately $2.96B in
revenue through 2060.” (Emphasis added.)

9597-15 9597-15
Continued

9597-16 Hydrology

Audubon’s understanding is that impact fees are assessed on properties, not residents.
Unless the project proponent expects one resident per property, the revenue from impact
fees will be substantially less than reported. Please correct the calculation in this
supplemental document and anywhere else it is used in the DEIS and supplemental
documents.
2. Powell Water Year Release, 2027-2060 - In DEIS Appendix C-10, Hydrology, Reclamation
provides information at Figure 2.3-4b – Powell Water Year Release with Direct Natural Flow
(DNF) inflow for 2027-2049. The figure, a chart, attempts to show the inflows for both a No
Action and a Pipeline alternative. However, the scale of the chart or its presentation makes it
difficult to interpret. We request that Reclamation present the chart with a scale that allows
readers to view the difference between the no action and project alternatives.

9597-17 General Fish and Wildlife
9597-16

3. Reclamation appears to have included an appropriate treatment of post-construction
vegetation restoration and the avian mitigation plan relative to the construction of the
pipeline itself. Audubon appreciates the diligence of the U.S. Fish and Wildlife Service
regarding Threatened and Endangered species and habitat assessments, and performing
effects determinations in the LPP Preliminary Draft Biological Assessment30. However, with
continued limited avian survey data across the Colorado River Basin, we encourage
Reclamation and the State of Utah to conduct additional bird counts to inform estimates of
bird abundance along the impacted areas of the proposed project.

9597-17

4. Need for Improved Transparency and Consistent Methodologies on Water Use Data – In the
needs analysis presented by UBWR in the FERC proceedings updated as of November 201831
and in the 2019 Utah Regional Water Conservation Goals,32 Utah has explained that direct
comparisons of water use across communities in the West given differences in data inputs,
methodologies and other factors make comparisons “nearly impossible” or “misleading.”

9597-18

To the extent that cities and water users in the basin are calculating Gallons Per Capita per
Day (GPCD) water use data using different inputs or methodologies, we urge Reclamation to
undertake an assessment that allows for transparent understanding and comparison of the
30

US Fish & Wildlife Service. Lake Powell Pipeline, Preliminary Biological Assessment. 2019. Submitted to FERC,
March 27, 2019, FERC elibrary 20190327-5174.
31

Reply of the Utah Board of Water Resources and Washington County Water Conservancy District to Comments,
Recommendations, and Preliminary Terms and Conditions, January 18, 2019, and Attachment C, Lake Powell Pipeline
Project No. P-12966 Water Needs Assessment: Water Use and Conservation Update, Response to Comments Utah
Board of Water Resources.” FERC eLibrary 20190118-5151.
32

Utah’s Regional M&I Water Conservation Goals. 2019, p. 15. Available at: https://water.utah.gov/waterresources-announces-finalized-regional-water-conservation-goals/
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water use data and projections for Colorado River water users across the basin. Making the
methodologies and calculations transparent will allow for improved decision-making and
management of Colorado River water.
H. Conclusion
For the reasons explained above, Audubon respectfully requests Reclamation to fully assess the
impacts of the Lake Powell Pipeline project and fully evaluate all reasonable alternatives,
including the conservation alternative in the Final EIS. Audubon further requests Reclamation to
issue a Record of Decision that does not approve an alternative which includes construction and
operation of the Lake Powell Pipeline and at a minimum to withhold any decision on the project
until the Law of the River and interbasin transfer issues are resolved.33

Sincerely,

Karyn Stockdale
Senior Director, Western Water Initiative
National Audubon Society
Karyn.Stockdale@audubon.org

Jonathan Hayes
Executive Director, Audubon Southwest
Vice President, National Audubon Society
Jonathan.Hayes@audubon.org

Alison Holloran
Executive Director, Audubon Rockies
Vice President, National Audubon Society
Alison.Holloran@audubon.org

33

Notwithstanding the adoption of updated NEPA rules by the CEQ in July 2020, the stage of the environmental
review process for the LPP and the fact that the DEIS comment period closes prior to the effective date (September
14, 2020) of the updated rules, makes it incumbent upon Reclamation to continue its environmental review pursuant
to the NEPA rules that have been in place for more than 40 years and upon which all public input on this project has
been based. The fact that the Lake Powell Pipeline has been identified by DOI for expedited review heightens the
need for Reclamation to ensure it thoroughly addresses and analyzes the types of effects we have identified and
that were inadequately addressed in the DEIS.
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John Shenot, President

Great Salt Lake Audubon
Salt Lake City, Utah
Heather Dove, President

Lahontan Audubon Society
Reno, Nevada
David Jickling, President

Maricopa Audubon Society
Phoenix, Scottsdale, and Tempe, Arizona
Mark W. Larson, President

Mesilla Valley Audubon Society
Las Cruces, New Mexico
Elaine Stachera Simon, President

Northern Arizona Audubon Society
Sedona, Arizona
Kay Hawklee, President

Peregrine Audubon Society
Ukiah, California
Ryan Keiffer, Conservation Chair

Pomona Valley Audubon Society
Claremont, California
Brian Elliot, Conservation Director

Prescott Audubon Society
Prescott, Arizona
Laura Rhoden, Treasurer
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Red Cliffs Audubon Society
St. George, Utah
Paul Jaussi, President

Red Rock Audubon Society
Las Vegas, Nevada
Paul Rodriguez, President

Red Desert Audubon Society,
Lander, Wyoming
Andrea Orabona, President

Roaring Fork Audubon Society
Carbondale, Colorado
Delia G Malone, Vice-chair

San Bernardino Valley Audubon Society
San Bernardino, California
Drew Feldmann , Conservation Chair

San Diego Audubon Society
San Diego, California
James Peugh, Conservation Chair

Sangre De Cristo Audubon Society
Santa Fe, New Mexico
Tom Jervis, PhD, President

Sonoran Audubon Society
Glendale, Arizona
Karen LaFrance, Chapter Co-Chair

Southwestern New Mexico Audubon Society
Silver City, New Mexico
Lisa Fields, Vice President

Stanislaus Audubon Society
Modesto, California
Salvatore Salerno, President

Tucson Audubon Society
Tucson, Arizona
Nicole Gillett, Conservation Advocate

Ventura Audubon Society
Ventura, California
Bruce Schoppe, Vice President of Conservation

Wasatch Audubon Society
Ogden, Utah
Dan Johnston, President

Weminuche Audubon Society
Pagosa Springs, Colorado
Jean Zimhelt, President

Yuma Audubon Society
Yuma, Arizona
Cary Meister, Conservation Chair

New Mexico Audubon Council
Tom Jervis, PhD, President
A coalition of local chapters:
- Sangre de Cristo Audubon Society (Santa Fe)
- Central New Mexico Audubon Society
(Albuquerque)
- Southwestern New Mexico Audubon Society
(Silver City)
- Mesilla Valley Audubon Society (Las Cruces)

Utah Audubon Council
Georgie Corkery, President
A coalition of local chapters:
- Bridgerland Audubon Society, (Logan)
- Great Salt Lake Audubon Society (Salt Lake City)
-Red Cliffs Audubon Society (St. George)
-Wasatch Audubon Society (Ogden)
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9598-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Bret (aka Monkaya) <monkaya_blue_wolf@yahoo.com>
Tuesday, September 8, 2020 10:59 PM
LPP, BOR-sha-PRO
[EXTERNAL] Re: RE Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

checks map of proposed pipe routes
Whoops, I mean 'Virgin River'.

On Tuesday, September 8, 2020, 8:46:19 PM MDT, Bret (aka Monkaya) <monkaya_blue_wolf@yahoo.com>
wrote:

Salutations!
I live NOT in the area to be served by this pipeline, but may I enter my thoughts:
1 - The Green River is a legal and viable way to transport water from Flaming Gorge Dam to
it's extraction point at Lake Powell for the pipeline.
2 - More water can be left in the Santa Clara River if another source serves Washington City's
needs.
3 - The pipeline should be partnered with water conservation, xeriscaping, brown water use,
etc.
|\,/|
< * * > Thank you! Happy Trails!
\_/
- Bret (aka Monkaya)

9598-1
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9599-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Bret (aka Monkaya) <monkaya_blue_wolf@yahoo.com>
Tuesday, September 8, 2020 10:46 PM
LPP, BOR-sha-PRO
[EXTERNAL] RE Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Salutations!
9599-1

I live NOT in the area to be served by this pipeline, but may I enter my thoughts:
1 - The Green River is a legal and viable way to transport water from Flaming Gorge Dam to
it's extraction point at Lake Powell for the pipeline.
2 - More water can be left in the Santa Clara River if another source serves Washington City's
needs.
3 - The pipeline should be partnered with water conservation, xeriscaping, brown water use,
etc.
|\,/|
< * * > Thank you! Happy Trails!
\_/
- Bret (aka Monkaya)

9600
9600-1 Native American Concerns
From:
Sent:
To:
Subject:

Tracy Hiscock <msbadant@gmail.com>
Tuesday, September 8, 2020 2:28 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell pipeline comments - September 8,
2020

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To the BOR:
I am a long time resident of and taxpayer in Kane County, Utah, one of the counties through which the
proposed LPP may pass. I have been hiking for 26+ years in these beautiful areas. I am also close
friends with many of the Kaibab Paiute people living on the Kaibab Indian Reservation (KIR).
I previously submitted scoping comments on this project. My comments, and those of many others;
and collaborative input, particularly that of the Kaibab Band of Paiute Indians, did not result in full and
complete analysis and/or substantive, meaningful suggestions in the Draft Environmental Impact
Statement (DEIS). This DEIS published by the Bureau of Reclamation (BOR) is defective. The
document attempts to overwhelm the concerned citizen with volumes of information that it ultimately
doesn’t even consider in the DEIS.

The BOR DEIS does not comply with the National Environmental Policy Act [42 USC § 4321 et seq]
(NEPA).
1) First of all, it includes, but yet fails to consider, the significant content of the five supplements
provided by the Kaibab Band of Paiute Indians (the Tribe) in Appendix D of the DEIS. A massive
amount of information is contained in these five supplements. The cultural beliefs and spiritually
important places of the Tribe are spelled out in detail in these supplements. The important and sacred
places are located throughout the area of both proposed pipeline routes. These are the Tribe’s traditional
lands, on which they have lived and practiced their religious/spiritual beliefs for millennia. The Tribe is
opposed to the construction of the pipeline on either of the proposed routes, because it will disturb or
destroy sites holding spiritual importance to them and damage the spiritual energy therein.

These named locations and Traditional Cultural Properties (TCP) are woven together in the Kanab
Creek Traditional Cultural District (TCD), by formal resolution of the sovereign, federally recognized
government of the Tribe, advocating the recognition of these traditional lands, as detailed, to be
acknowledged under the National Historic Preservation Act [16 USC §470] (NHPA). The recognition
of this core TCD is backed by the aforementioned voluminous documentation, compiled by the Kaibab
people, as well as professional, qualified subject matter experts.

The NHPA process cannot be circumvented by the BOR, and BOR may not ignore this important
cultural concern. The Tribal government resolution and recommendation must be assessed, considered,
and acted upon by the Department of the Interior and other responsible NHPA authorities (Advisory

9600-1

9600
9600-1
9600-1
Continued
Council on Historic Preservation (ACHP), Arizona State Historic Preservation Office), prior to the
development of project alternatives for the LPP.

9600-4 Cultural Resources

The LPP proposal has caused “continued psychological stress” to the Kaibab people (Salt Lake
Tribune, June 2020), who are concerned that LPP construction will harm their religion and society. The
Tribe has established cultural continuity within the TCD by a preponderance of the evidence, as stated
in Supplement #4 in Appendix D. A big concern is that this pipeline could prevent access to traditional
lands and disrupt transmission of cultural and spiritual practices and identity from older to younger
generations. Additionally, numerous burial sites are located within their traditional lands within both
proposed pipeline routes. These are powerful and valid concerns that may not be dismissed.

9600-4 Ethnographic Resources

9600-4 Indian Trust Assets

9600-5 Environmental Justice

The United States has a particularly strong and long upheld federal trust responsibility to Native
Americans, defined by the Supreme Court as "moral obligations of the highest responsibility and trust.
Its conduct, as disclosed in the acts of those who represent it in dealing with the Indians, should
therefore be judged by the most exacting fiduciary standards." Seminole Nation v. United States, 316
U.S. 286, 296-97 (1941).

9600-6 Cultural Resources

As an agency of the U.S., BOR has this same trust responsibility to the Tribe. It has ignored that
fiduciary duty in this DEIS.
Little of the vast amount of information in Appendix D is seriously considered in the body of the DEIS.
Mention is made in the Cultural Resources section (3.17), which acknowledges right from the start
that “resources that are located along the project area are finite, unique, fragile, and non
renewable.” The DEIS also mentions Tribal concerns in sections 3.18 (Ethnology) where it states that
either proposed pipeline site “would have long-term, adverse effects on ethnographic resources,
including sacred sites, TCPs, and a TCD.” It discusses section 3.19 (Indian Trust Assets) narrowly,
ignoring the Tribe’s stated concerns.
In section 3.21 (Environmental Justice), the DEIS states that “Under either of the proposed action
alternatives, there would be disproportionate adverse effects on the low income and American Indian EJ
populations. “ Furthermore, the DEIS acknowledges that, “The American Indian EJ population would
be adversely affected due to construction activities for the Proposed Project, which would cause
permanent damage to locations that are culturally significant to local tribal groups, visual effects, and
social effects on the tribes.“ No mitigation measures are proposed though, leaving the permanent
damage and injustice as it is. As if to say, so what?
The DEIS repeatedly cites the irreparable damage that is likely if the proposed pipeline is built in either
of the proposed routes, ignoring the mandate of NEPA to prefer alternatives that minimize damage to
the natural and human environment. The BOR has also ignored the process required by NHPA.
Concerning the Kanab Creek Area of Environmental Concern (ACEC) the DEIS states that amending
the resource management plan (RMP), “ will jeopardize tribal sacred sites and will impair community
identity.” It acknowledges the permanent damage that amending the RMP to allow the pipeline to cross
the designated Kanab Creek Traditional Cultural District (TCD). The RMP should not be amended to
allow the pipeline to cross any of the lands in the TCD. The BLM has a mandate to protect the ACEC in
perpetuity. And again, the trust responsibility also requires these agencies to protect it. Protection does
not mean removing acres (905 OR 175.5) desired for the project from the protected area, as is suggested
in the various sub alternatives in the DEIS pertaining to the ACEC. It does not mean changing the
ACEC and amending prior decisions (such as MA-LR-06) to allow for the construction on what was
originally intended to be protected from construction. The RMP for the ACEC cannot be amended
legally. In this case, it means that the Southern Alternative fails on its face.

cont'd Native American Concerns

9600-7 Resource Management Plan (RMP)
9600-4

9600-5

9600-6

9600-7
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9600-8
The DEIS asserts contradictory viewpoints throughout. It repeatedly spells out the permanent,
destructive impacts of this proposed project under either of the proposed action alternatives on cultural,
ethnological, Indian trust assets and environmental justice factors. It dismisses these concerns by stating
that protective measures can be taken (but fails to state how, other than several brief and vague
allusions to Executive Order 13007) and that other proposed projects could cause just as much damage.
It implies in a dismissive and disrespectful tone that the negative effects on the Tribe are not significant,
perhaps because it is a small tribe. Indeed, the very fact that the preferred project alternative skirts
around the Kaibab Indian Reservation (KIR) indicates that the project proponents never wanted to have
to consider the Tribe’s interests at all. The document fails to truly consider the Tribe’s concerns. The
BOR has failed to uphold its fiduciary trust responsibility to the Kaibab Tribe and has violated the spirit
and letter of the NHPA, and NEPA.

9600-9 Water Supply

9600-10 Colorado River Compact(s)

The DEIS is deficient for other reasons as well, which I will continue to enumerate here.
2) The limited water that is there and will decreasingly be there already belongs to others. Utah has
previously
allocated water rights to more than 100% of the physical water within its Colorado River
watershed, meaning that senior water rights will likely prevent use of the LPP water right during current and
future droughts. These senior water rights include rights of the Northern Ute Tribe, Navajo and other tribal
rights. They also include water rights established before 1958, the Central Utah Project’s Bonneville Unit,
the lower basin states and Mexico.
Again, the BOR cannot ignore Tribal rights and sovereignty and must abide by its trust responsibility to
Native American Tribes. The Northern Ute Tribe and Navajo Nation have senior water rights over the
LPP. These rights are senior to any Utah right and have priority of use. BOR must legally protect them.
There won’t be enough water for the LPP, as it doesn’t have enough high priority status. As water supplies
decline, the competition for physical water will increase and result in litigation. The LPP, as a junior water
right holder, may not be entitled to use the water. This, combined with the uncertainty of future water in the
Colorado River due to climate change, makes relying on water rights from Lake Powell extremely risky.

9600-9

Extensive academic and government-led scientific research over the past decade has shown with high
certainty that water that would be diverted through the LPP will not be available in the future. The Colorado
River is already over-allocated and has been facing a supply and demand deficit for two decades, a
phenomenon that is being exacerbated in real time by climate change. It would be wasteful to build this
expensive, destructive pipeline when there will likely not be enough water to flow though it.
3) The LPP water right likely violates the 1922 Colorado River Compact. The DEIS ignores the law
of the river in this proposal. The LPP would transfer water from the Upper Colorado River Basin
(above Lee Ferry, Arizona) for use in the Lower Basin (Virgin River watershed). As a state in the
Upper Colorado River Basin, Utah must first secure approval from all of the other six Colorado River
states. It must also seek approval from the U.S. Congress for these six interstate agreements related to
the Colorado River Compact.
The DEIS must include a requirement that Utah has secured these necessary permissions before
approving the LPP. Thus, far, the BOR has not required Utah to seek any such permissions. Utah has
known about this issue for a long time and has failed to resolve it, even while spending over $36
million of taxpayer money on LPP studies, when it ultimately will likely not have the legal right to use
the water.
I am a Utah taxpayer who believes that enough money has been thrown away on this project. It would
be wasteful to build this expensive, destructive pipeline when the state of Utah has not secured the
necessary permissions to take the water.

In conclusion, the BOR has failed to produce a sufficient, proficient DEIS for the proposed LPP. The
BOR has failed to uphold its fiduciary trust responsibility to the Kaibab Tribe by declining to seriously
consider the Tribe’s concerns and assertions as a sovereign in the DEIS. BOR has violated the spirit and
letter of the NHPA, and NEPA.

9600-8 Native American Concerns

9600-10

9600

It has also failed to recognize the water rights of the Northern Ute Tribe and Navajo Nation.
It has failed, “ to assess the environmental effects of its proposed actions prior to making decisions,” as
required by NEPA. (Environmental Protection Agency Website). It is allowing the state of Utah to
ignore required permissions and decline to conduct due diligence in its proposal to take water for the
LPP.
The DEIS is invalid. It must be retracted and reissued. It fails to inform the public, do adequate analysis
and fulfill the requirements of NEPA.

Thank you for consideration of my comments.
Tracy Hiscock
1502 S. McAllister Dr
Kanab, Utah
msbadant@gmail.com
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From:
Sent:
To:
Subject:
Attachments:

Neal Desai <ndesai@npca.org>
Tuesday, September 8, 2020 10:46 PM
LPP, BOR-sha-PRO
[EXTERNAL] NPCA comments on LPP DEIS
Final NPCA comments to USBR re Lake Powell Pipeline 9-8-20.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Attached, please find comments from the National Parks Conservation Association (NPCA) regarding the
Lake Powell Pipeline DEIS. Thank you for your consideration.
Neal
=================================
Neal Desai
Senior Program Director, Pacific Region | National Parks Conservation Association
Mobile: 510.368.0845 |ndesai@npca.org
(Pronouns: he/him/his)
Preserving Our Past. Protecting Our Future.
Speak up for national parks. Join us at npca.org
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September 8, 2020

Mr. Rick Baxter, Project Manager
Bureau of Reclamation
302 East Lakeview Parkway
Provo, UT 84606
Re: Comments Regarding the Proposed Lake Powell Pipeline Project DEIS with Associated
Agency/Docket Number: RR04963000, XXXR0680R1, RR.17549661.1000000
Attn Mr. Baxter:
On behalf of the National Parks Conservation Association (NPCA), I write to submit comments on the
Draft Environmental Impact Statement (DEIS) of the proposed Lake Powell Pipeline Project (Project).
Since 1919, the nonpartisan NPCA has been the leading voice in safeguarding our national parks,
working throughout our country including from offices in Colorado, Utah, Nevada, Arizona and
California. NPCA and our nearly 1.4 million members and supporters work together to protect and
preserve our nation’s natural, historic, and cultural heritage for future generations. This includes
national parks and public lands surrounding and dependent on the Colorado River.
NPCA has worked throughout the West to advocate for sustainable water use, including promoting
responsible water supply development projects and practices while opposing efforts, such as the
proposed Cadiz and Las Vegas Pipeline projects, that would only exacerbate the water supply challenges
facing our communities and public lands.
We urge the Bureau of Reclamation (BOR) to withdraw the Preferred Alternative that advances the
Project as it lacks legal, policy and scientific justification while simultaneously failing to pass the
commonsense test of ensuring current and future generations, and protected lands, have access to
reliable water supply.
The Project lacks the legal authority to proceed, and therefore should be suspended indefinitely or
abandoned.
For example, the Project needs congressional approval but does not have it. The Project will divert
Upper Basin water to the Lower Basin in Washington County. An Upper-to-Lower Basin transfer requires
congressional approval per the 1922 Colorado River Compact – a precedent that has been upheld and
validated by Congress and the U.S. Supreme Court. Congress has yet to consider or approve the Project’s
inter-basin transfer. Considering the legislative requirement, the Project should be suspended
indefinitely or abandoned because it is unclear if Congress will ever support the Project. A BOR approval
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of the Project poses an undeniable threat of litigation that will cost taxpayers and ratepayers throughout
the West.

9601-1
9601-1
Continued

cont'd Colorado River Compact(s)

9601-2 Purpose and Need

Additionally, the Project needs the consent of Lower Basin states but does not have it. The 1922
Colorado River Compact requires an Upper-to-Lower-Basin transfer of this kind to receive approval from
the seven Compact states. For example, Nevada has not consented to the Project. Considering the
Project is without the required approval from Upper and Lower Basin states, the Project should be
suspended indefinitely or abandoned because it is unclear if Compact states will ever support the
Project. Moving forward with the Project poses a threat of litigation that will ultimately cost taxpayers
and ratepayers.

9601-3 Alternatives

9601-4 Alternatives

The Bureau failed to take a hard look:
9601-2

Under the law, 43 CFR Section 46.420, NEPA requires federal agencies develop its own purpose and
need, not simply adopt the applicant’s stated purpose and need. Additionally, 40 CFR Section 1502.14
requires BOR to analyze a reasonable range of alternatives. Yet neither has happened in this
instance. The “No Lake Powell Pipeline Alternative” was inappropriately eliminated from analysis and
did not receive the proper consideration as required by federal law. The BOR’s only explanation for that
choice was that Washington County Water Conservancy District (WCWCD) didn’t have the authority to
implement conservation techniques like reverse osmosis or landscape conservation. This highlights a
great irony and contradictory logic since the Project lacks authority to move ahead under current federal
law.
One line on page 15 of the DEIS specifically summarizes how BOR failed to consider the public interest
(43 CFR Section 46.420 (2)a) as it relates to the Colorado River, its tributaries, Lake Powell, and Lake
Mead along with the plant, animal and human communities that depend on those sources of water and
storage:

9601-3

9601-4

“The DEIS has been prepared in response to the Proposed [Lake Powell Pipeline] Project and does
not attempt to compel Washington County residents to modify, change, or curtail their current
culture, lifestyle or social expectations.”
The “Hard Look” and various alternatives were not at all considered in the DEIS. NEPA requires exploring
options that may be outside the status quo. Again, this dereliction of duty will ultimately invite litigation,
costing ratepayers and taxpayers.
The DEIS must be updated to include a water conservation alternative:
9601-5

The DEIS failed to include a conservation alternative, preventing the public from being able to consider
all the options available to them. Considering the dearth of available water in the Colorado River and the
likelihood of Project curtailments, it is in the best interest of Washington County water users to have a
variety of options. Washington County residents consume –– per capita –– about double the water of
Southern Nevada, Phoenix, Tucson and other desert communities. Analysis should include how
Washington County communities can meet their needs by implementing building codes, landscaping
programs and other incentives to limit consumptive use of water while also considering the
implementation of options, such as modern recycling facilities, agricultural buyouts and the
availability/cost of direct-use water supplies. Without full consideration of viable conservation
alternatives, which have been presented to the BOR, the DEIS has not done its due diligence and fails to
consider and understand the scope and implications of the Project.
Page 2 of 4
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Indigenous communities must be respected:
The Federal Energy Regulatory Commission studies accompanying the DEIS made it clear that native
people will lose invaluable resources attached to their spiritual and cultural customs. However, BOR
failed to undertake a thoughtful and considerable examination of its own on the impacts the Project will
have on native communities. The BOR even admitted in the Environmental Justice section of the DEIS
that they had no mitigation measures in place to prevent the destruction of traditional cultural property.
For these reasons alone, this Project should not move forward.

9601-7 Water Supply

9601-8 Aquatic Invasive Species

Additionally, the proposed options for Project will need a Right of Way to cross the traditional cultural
properties and current lands of the Kaibab Paiute Nation. The Project requires a resolution approved by
the tribal council. To our knowledge, that milestone has not yet been achieved.

9601-9 Climate Change - Hydrology
9601-7

The DEIS failed to adequately analyze Lake Mead:
Lake Mead is the older sibling of Lake Powell and the most significant water storage system in the
Western U.S. The management of Lake Mead is inextricably linked to Lake Powell and vice versa. The
public lost a considerable opportunity to vet the far-reaching impacts of the project because there was
no meaningful examination of the relationship between Lakes Powell and Mead.
Analysis for Project must include the proposed impacts on Lake Mead’s levels, water quality and ability
to generate electricity. Further analysis must consider the Project’s likely effects on municipal water
supplies, riparian ecosystems and agriculture throughout the Lower Basin – as well as in tribal
communities and Mexico.
The analysis of electricity production should also include the potential impacts on Lower Basin States
with Renewable Energy Portfolio Standards that rely on hydro power from Hoover Dam.
The DEIS failed to include an adequate quagga mussel analysis for Lake Mead.

9601-8

The BOR inadequately examined the effect of quagga mussel infestation resulting in downstream water
sources from Sand Hollow Reservoir. The public deserves a better understanding of the impacts related
to quagga mussels. The public deserves a plan of action for downstream sources beyond what was
included in Appendix C-12.
Future analysis must include the impacts of greater quagga mussel infestation at Lake Mead from the
proposed project, the cost of the increased quagga mussel infestation to Southern Nevada and
mitigation measures for Southern Nevada as well as the effect of quagga mussels on electricity
production at Lake Mead.
The analysis must include the effects of increased quagga mussel infestation on water quality, benthic
invertebrates, native fish species and amphibians that live in springs and tributaries of Lake Mead.
Furthermore, the analysis should include proposed impacts on recreation such as boating and fishing.
The DEIS did not consider germane climate science and analysis:
The DEIS failed to consider that between 1906 and 2018 the Colorado River lost 3 million acre-feet/year
in flows. By the end of the 21st Century, the Colorado River Basin is expected to lose another 3 million
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acre-feet/year. Future analysis of the Project must quantify how warming temperatures, reduced
precipitation, early snowmelt runoff, decreased soil moisture and other factors attributed to a changing
climate will affect the flows of the Colorado River, the junior rights associated with Lake Powell, and the
likelihood of curtailment of the Project’s water. The DEIS underestimates the impacts that climate
change has on Colorado River flows and did not adequately consider climate-based impacts.
Despite an overwhelming amount of data in the public record, the DEIS failed to consider that there is
not water available for LPP:
By excluding the data demonstrating that there are more consumptive users than there is available
water, the DEIS failed to disclose data and proposed impacts regarding one of the most important water
supplies in the Western U.S. The Colorado River has lost more than 2 million acre-feet/year since the
signing of the Colorado River Compact in 1922. Consumptive use is currently exceeding average annual
flows. BOR stress test data show that substantial losses within the Colorado River Basin are likely to
continue in the coming years. The DEIS failed to include an analysis on these facts, which is a massive
shortcoming in the review process and ignores the current realities of the Colorado River system. This
oversight means that there is also no information about the likelihood that the Project will be curtailed,
what impacts there would be with curtailed supply, nor was there any information on Lake Powell’s
effect on the future management of the river once the 2007 Interim Guidelines and the 2019 Drought
Contingency Plan expire. Without these critical pieces of information, it is difficult to determine the
feasibility of the Project.
Further analysis must include future flow projections that use the Colorado River Simulation System to
project a worst-case scenario.
CONCLUSION
In summary, NPCA finds that the DEIS lacks consideration of important data, analysis and alternatives,
and disclosure of environmental impacts. We urge the BOR to update the DEIS to reflect these necessary
considerations, which we believe will demonstrate that the Project is indefensible and wholly
unsustainable.
If you have any questions or would like to discuss, please contact me at ndesai@npca.org.

Sincerely,

Neal Desai
Senior Program Director, Pacific Region
National Parks Conservation Association
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Nick Halberg <nicholas@utahrivers.org>
Tuesday, September 8, 2020 10:19 PM
Baxter, Rick J; LPP, BOR-sha-PRO
Zachary Frankel; Jon Carter
[EXTERNAL] LPP DEIS Comment Submission
LPP DEIS Comments - URC et al.pdf; ATT00001.htm

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Mr. Baxter,
Attached please find our comments for the Lake Powell Pipeline DEIS. We are submitting these
on behalf of all the cosigners. As is noted in the cover letter, we are also submitting a number of
external files/sources. Those are being sent in the mail via flash drive.
Thank you for the opportunity to submit comments. Please let me know if you have any
difficulties viewing our comments.

9602

t) UTAH RIVERS COUNCIL
Comments sent via email: lpp@usbr.gov
Mr. Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
September 8, 2020
Dear Mr. Baxter,
On behalf of the undersigned, we respectfully submit the following comments in
response to the Bureau of Reclamation’s (BOR) “Lake Powell Pipeline Draft
Environmental Impact Statement” published on June 8, 2020. In addition to our written
comments below, submitted today, September 8, 2020, we are submitting a copy of
many pertinent documents. These documents have been loaded onto an electronic
storage device and sent to your office via mail.
The undersigned organizations represent a variety of interested parties from across the
American West. These parties represent a vast geographic area and a broad array of
taxpayers, ratepayers, conservationists, fishermen, outfitters, guides and other
recreationists, and business leaders who have a vested interest in sustainable water
management, fiscally conservative water spending, and the continued protection of
aquatic ecosystems.
We have reviewed and analyzed the Lake Powell Pipeline (LPP) Draft Environmental
Impact Statement (DEIS) by the Bureau of Reclamation (BOR) and found a number of
deficiencies relating to the following areas: purpose and need, climate change,
alternatives, socioeconomics, cultural resources, visual resources, threatened and
endangered species, cumulative effects, and a number of other legal issues. This list is
non-exhaustive and these problems are addressed in depth in the following comments
and are supported by the documents sent to your office.
In addition to these concerns, we are also troubled by a number of instances where the
Provo Office of the Bureau of Reclamation (Provo Office) appears to have broken from
standard BOR policies and practices in the creation of the LPP DEIS. An excellent
example of this is the Provo Office’s refusal to consider a water conservation alternative
and instead only study alternatives that propose to pull water from the already overtaxed Colorado River. The Salt Lake Office of the Bureau of Reclamation recognized in
1982 that Utah likely would not be able to divert additional water from the Colorado
River, in regards to the enlargement of the Carter Creek Canal:
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Salt Lake City

• • •
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84106
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•
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Our main concern is that the company be aware that if they proceed to make
the investment in the enlargement of the Carter Creek Canal that at some
future date there may be a lack of water under a 1982 priority to realize the
water supply that may be envisioned by the company. This circumstance could
result from the fact that presently undeveloped water rights in Utah to
appropriate waters tributary to the Colorado River system far exceed Utah’s
entitlement of the Colorado River system.1
The BOR also identified in its own 2012 study that the Colorado River is far over-taxed
and that demand management strategies would be needed to sustain river-dependent
communities into the future.2 In an effort to implement these changes, the BOR
encouraged Colorado River Basin states to come to new agreements regarding the
management of the Colorado River. The result of this was the Drought Contingency
Plans, which placed heavy emphasis on reducing water use.3
In this light, the Provo Office, who refused to consider conservation alternatives in line
with those of the DCP and their 2012 study, appears to have acted errantly in the
creation of the LPP DEIS. By relying on an overly-narrow purpose and need statement,
the Provo Office wrongfully claimed that the only project that could meet Washington
County’s water needs was one that brought water from outside the Virgin River basin
(i.e. from the Colorado River). However, Washington County already has ample water
supplies and need only apply simple and common sense conservation and efficiency
measures to meet their future demands. Our analysis is that many other southwestern
cities with much larger population sizes than what is forecast in the DEIS for
Washington County in 2075 have much smaller total water supplies today than
Washington County’s existing water supply.
The Provo Office has provided no convincing evidence whatsoever that Washington
County needs Lake Powell Pipeline water to satisfy its future growth scenarios. The fact
that the Washington County Water District has officially testified that they do not
intend to take all the Lake Powell Pipeline water until the year 2054 – 34 years from
today – is demonstrable evidence that LPP water isn’t needed in Washington County.
The Provo Office notes that climate change is reducing Virgin River water supplies, but
the post-climate change reductions of water in the Virgin River as described in the DEIS
do not merit Lake Powell Pipeline water supplies, only a more balanced approach to

BOR. Letter to Mr. Dee C. Hansen. September 27th, 1982.
Colorado River Basin Water Supply and Demand Study, Executive Summary, Bureau of Reclamation (2012)
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Executive%20Summary/CRBS_Executive_Summ
ary_FINAL.pdf
3
Bureau of Reclamation. Drought Contingency Plans. https://www.usbr.gov/dcp/
1
2
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conservation and efficiency measures since Washington County residents use more
than twice the U.S. average of water.
Although climate change is very serious, the Provo Office did not adequately consider
the immense limitations of the Colorado River, the current Drought Contingency
Planning efforts, and the mandatory cuts being implemented in lower basin states. Nor
did the Provo Office consider the best available science about the existence of a
megadrought in the American Southwest. The Provo Office failed to consider the best
available technologies and practices in regards to water delivery inside Washington
County, and the Provo Office failed to contemplate the over allocation of the Colorado
River Compact in lieu of a host of competing rights for water including existing
agriculture, tribal water rights, hydropower generation, municipal uses, environmental
flows necessary to sustain threatened and endangered species habitat and recreation
needs.
Given all of these uses the Provo Office did also not consider the very likely possibility
that Colorado River water proves to be an unreliable water source for the Lake Powell
Pipeline, and residents of Washington County would be forced to make debt payments
through large increased water rates, impact fees and property taxes for the construction
costs of the project, yet receive no water for their payments. We encourage the Provo
Office to rethink their approach to the LPP project for the FEIS and act to further the
objectives of the BOR’s work in the Colorado River Basin by encouraging actions that
protect the fragile Colorado River.
Our comments on the LPP DEIS will provide further clarification on the changes
necessary to create a complete and thorough FEIS. Please do not hesitate to reach out
to us for clarification on the comments and or on the supporting documents we have
provided to your office.
Sincerely,
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I. The purpose and need statement for the Lake Powell Pipeline is
flawed because it is unreasonably narrow and it is based on mistaken
and outdated data and assumptions
An EIS must contain a statement that specifies “the underlying purpose and need” of
the proposed action.4 This purpose and need statement is a critical part of the NEPA
process, because the statement guides what alternatives the agency must analyze in the
EIS.5 The Department of Interior’s NEPA regulations state that the “need” for an action
is “the underlying problem or opportunity to which the agency is responding with the
action.”6 The “purpose” of an action is “the goal or objective that the bureau is trying to
achieve, and should be stated to the extent possible, in terms of desired outcomes.”7
Here, the DEIS contains the following purpose statement for the Lake Powell Pipeline:
The purpose of the Proposed Project is to deliver a reliable annual yield of
approximately 86,000 acre-feet of water per year from outside the Virgin River
Basin into Washington County to meet projected water demands in 2060.8
And the DEIS contains this statement regarding the need for the pipeline:
Under median climate change scenarios, approximately 86,000 acre-feet of
water will be needed annually by 2060 to satisfy increased water demands of
a growing population in Washington County, Utah. A more diverse and secure
water supply is needed to mitigate vulnerabilities to unexpected demand and
supply scenarios and ensure reliable water deliveries into the future.9
This purpose and need statement is fatally flawed in two key ways. First, the statement
is unreasonably narrow. Washington County is located in the Virgin River Basin, and
there are ample water supplies available in this basin. This statement, however, would
exclude these water supplies from meeting the goal of satisfying the County’s future
water demand. Tellingly, it appears that Reclamation drafted the statement so that the
Lake Powell Pipeline is the only project that could satisfy this overly-specific purpose
and need. Second, the purpose and need statement is based on mistaken and outdated
data and assumptions. The purpose and need statement underestimates the water
4

40 C.F.R. § 1502.13.
See, e.g., Colo. Envtl. Coal. v. Dombeck, 185 F.3d 1162, 1174-75 (10th Cir. 1999); Nw. Ecosystem All. v. Rey,
380 F. Supp. 2d 1175, 1185-86 (W.D. Wash. 2005).
6
43 C.F.R. § 46.420.
7
Id.
8
Lake Powell Pipeline Draft Environmental Impact Statement, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 9.
9
Id.
5
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supply that is available to Washington County, while also overstating future water
demand. This unreasonably skews both sides of the supply and demand calculation.
Moreover, the statement is based on outdated assumptions that do not account for how
the COVID-19 pandemic and the resulting economic recession will slow population
growth and economic growth in Washington County. The Final Environmental Impact
Statement (FEIS) must correct these flaws in the purpose and need statement, and it
must fully assess alternatives that would meet this updated purpose and need. A proper
purpose and need statement and alternatives analysis would show that Washington
County’s future water demand can be met by projects that have a fraction of the cost of
the Lake Powell Pipeline, and that would not harm the community and the affected
environment.

I.A The purpose and need statement is unreasonably narrow and
excludes other reasonable alternatives that would meet Washington
County’s future water demand
Courts have explained that when preparing an EIS, agencies cannot define the purpose
and need of a project “so narrowly as to preclude a reasonable consideration of
alternatives.”10 As one court has noted, “[i]f the agency constricts the definition of the
project’s purpose and thereby excludes what truly are reasonable alternatives, the EIS
cannot fulfill its role.”11 For example, if a proposed project’s objective is to provide
additional road capacity across a river, a purpose and need statement that limits
alternatives to a bridge at a specific location would be unreasonably narrow.12 Similarly,
if the overall purpose of a proposed water supply project is to satisfy a “thirst for water,”
a purpose and need statement that requires constructing a single new reservoir is
unreasonably narrow.13
Moreover, the Department of Interior’s regulations make clear that Reclamation cannot
simply adopt project proponent’s preferred purpose and need for a project. The
regulation states:

10

Wyoming v. U.S. Dep’t of Agric., 661 F.3d 1209, 1244 (10th Cir. 2011) (quoting Citizens’ Comm. to Save Our
Canyons v. U.S. Forest Serv., 297 F.3d 1012, 1030 (10th Cir. 2002)); see also Nat’l Parks & Conservation Ass’n
v. Bureau of Land Mgmt., 606 F.3d 1058, 1072 (9th Cir. 2009) (agency cannot “craft a purpose and need
statement so narrowly drawn as to foreordain approval of the [proposed project]”).
11
Simmons v. U.S. Army Corps of Eng’rs, 120 F.3d 664, 666 (7th Cir. 1997)
12
Davis v. Mineta, 302 F.3d 1104, 1119-20 (10th Cir. 2002), abrogated on other grounds by Dine Citizens Against
Ruining Our Env’t v. Jewell, 839 F.3d 1276 (10th Cir. 2016).
13
Simmons, 120 F.3d at 667, 669–70.
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When a bureau is asked to approve an application or permit, the bureau
should consider the needs and goals of the parties involved in the application
or permit as well as the public interest. The needs and goals of the parties
involved in the application or permit may be described as background
information. However, this description must not be confused with the bureau’s
purpose and need for action. It is the bureau’s purpose and need for action
that will determine the range of alternatives and provide a basis for the
selection of an alternative in a decision.14
The purpose and need statement for the Lake Powell Pipeline is unreasonably narrow
and violates NEPA. Washington County is located in the Virgin River Basin, and the
purpose and need statement explicitly says that water to supply future Washington
County demands must come from “outside the Virgin River Basin.”15 As a result, any
water sourcing that is currently located within the Virgin River Basin and that can still
provide enough water for the future population expansion needs of Washington County
residents, businesses and institutions cannot be considered as an alternative because it
does not fit within the narrow scope of the project’s purpose. The Bureau is effectively
arguing that the purpose and need of the Lake Powell Pipeline is to build the Lake Powell
Pipeline, thereby precluding each and every other possible alternative of any kind,
nature or design from being considered, save building the Lake Powell Pipeline itself.
The Provo Office of the Bureau of Reclamation has intentionally narrowed the purpose
and need for the DEIS for the specific purpose of precluding any other possible
alternative to provide Washington County and its residents and businesses with water,
including those alternatives that cost a small fraction of the cost of the proposed Lake
Powell Pipeline. This intentional narrowing of purpose and need is arbitrary and fails to
consider the range of alternatives required by NEPA.
Notably, the original purpose and need for the Lake Powell Pipeline was broader than
the DEIS’s purpose and need statement. When the Utah Board of Water Resources
(UBWR) initially applied for a preliminary permit from the Federal Energy Regulatory
Commission (FERC), it stated that the goal of the project was the following:
The proposed project would develop, conserve, and utilize, in the public
interest, the water resources of the region. The proposed project would permit
the growing municipalities of southwest Utah and adjoining areas to meet
water needs during the next 50 years. In addition, the project would provide
additional benefits such as environmental enhancement and restoration of

14
15

43 C.F.R. § 46.420 (emphasis added).
DEIS at 9.
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stream or other terrestrial and aquatic habitats along the pipeline
alignment.16

This initial statement makes evident that the primary goal of the Lake Powell Pipeline
is to responsibly use the water resources of the region to meet water needs of the local
communities through the next half century. However, there are a number of other, lesscostly alternatives that could achieve this goal. The DEIS should have included a broader
purpose and need statement, similar to UBWR’s initial statement. And the DEIS should
have considered these other, less-costly alternatives
The limited nature of the project’s purpose and need—that is, requiring water from a
source outside of the Virgin River Basin—does not allow Reclamation to “rigorously
explore and objectively evaluate all reasonable alternatives.”17 Requiring a new source
of water prevents the consideration of any water sources from within the Virgin River
from providing additional water for Washington County. This is particularly egregious
given the vast and substantial water supply currently being unused inside the Virgin
River, as well as the range of additional water development projects currently being
constructed or planned for construction from within the Virgin River Basin.
In addition, there are a number of water demand reduction programs and policies that
could eliminate the need for the costly Lake Powell Pipeline, its draconian required
water rate increases to repay construction debt, and the myriad of cultural and
environmental impacts the project will have upon Southwestern Utah and its people.
Yet all of these factors have been ignored by the Provo Office’s desire to rush an
approval for this unnecessary water project.
This intentional narrowing is contrary to the many policy priorities the Bureau has been
managing inside the Colorado River Basin, including stewarding the water supply of
other basin states as per the Colorado River Compact and meeting the needs of the
Colorado River Storage Project in the face of climate change, particularly in regards to
maintaining future hydropower generation.
Consequently, the purpose and need statement for the Lake Powell Pipeline should be
expanded to include the consideration of water sourcing alternatives within the Virgin
River Basin. Since the Provo Office cannot be relied upon to comply with state and
federal laws in this regard, we would like another office of the Bureau outside of Utah
to take over the NEPA permitting for this project.
16

Utah Board of Water Resources. Application for Preliminary Permit. (2007).
https://conserveswu.org/pdf/pipeline/resources/ferc_application_state_of_utah.pdf
17
43 C.F.R. § 46.420.
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I.B The purpose and need statement is based on incorrect and outdated
data and assumptions that overestimate future water demands and
underestimate available water supplies
The DEIS’s purpose and need statement states that the purpose of the Lake Powell
Pipeline is to supply approximately 86,000 acre-feet of water per year to Washington
County, in order to meet projected water demand in 2060.18 This statement is
fundamentally flawed because it is based on incorrect assumptions about water supply
and water demand in Washington County. The DEIS understates the water supply
available to Washington County by ignoring several available water supply sources. At
the same, time, the DEIS also overstates future water demand in numerous ways. By
underestimating water supply and overestimating future water demand, the purpose
and need statement’s assertion that 86,000 acre-feet per year of water is needed by 2060
to supply Washington County’s demand is arbitrary and capricious.
Moreover, the DEIS entirely fails to account for how the COVID-19 pandemic and the
resulting economic recession will impact the DEIS’s pre-pandemic projections of future
population growth and future economic growth. The FEIS must update its projections
to account for the pandemic and economic recession, and then reassess the need for the
project. If the FEIS fails to consider this issue, it would “entirely fail[] to consider an
important aspect of the problem,” and thus be arbitrary and capricious.19

I.B.1

I.B.1.a

The Provo Office of the Bureau has arbitrarily underestimated the
available water supply in Washington County
The Provo Office of the Bureau has arbitrarily and capriciously
ignored the ample water supplies of the Virgin River Basin
A number of existing data sources indicate the Virgin River has a large quantity of water
available to service future population growth inside Washington County, which isn’t
being given adequate consideration in the Draft Environmental Impact Statement by
the Provo Office. The 1993 Utah Board of Water Resources Kanab Creek/Virgin River
Basin Water Plan notes that the long term annual flows at the Virgin River near
Littlefield is 169,970 acre-feet.20 This water volume offers a substantial amount of water
for future Washington County residents.
18

DEIS at 9.
Motor Vehicle Mfrs. Ass’n of U.S., Inc. v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 43 (1983).
20
Utah Board of Water Resources. “Utah State Water Plan Kanab Creek/Virgin River Basin.” (1993).
19
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Even accounting for climate change’s expected future reductions in local snow pack and
subsequent runoff volumes, the Virgin River still offers enough water for the future of
Washington County under any of the population forecasts made by the Provo Office of
the Bureau of Reclamation in the DEIS.
In 2014, the BOR published a technical memorandum on the expected future of Virgin
River flows as a result of climate change.21 The memo shows that in most instances,
flows in the Virgin River decrease slightly and in some instances flows actually increase.
The main results of the memo comes in the form of a table, which is reproduced below
as Figure 1.22
Figure 1: BOR Modeling of Future Virgin River Flows
Virgin River at Littlefield
Simulated Annual Flow (acre-feet)
10th

30th

soth

70th

goth

percentile*

percentile

percentile

percentile

percentile

mean

Base Period
Annual Sum

164,605

166,419

167,564

168,790

170,938

167,640

Future Period
Annual Sum

118,738

142,294

162,754

192,858

241,661

173,647

This table shows that under median (50th percentile) climate change projections, annual
flows in the Virgin River are expected to decrease 4,810 acre-feet. This represents a flow
decrease of just about 3%, which is essentially negligible. The expected flows of the
Virgin River still remain at over 160,000 acre-feet per year. This is a relatively vast and
substantive water supply for the future of the residents within Washington County, yet
the Provo Office of the Bureau has ignored this water source by its unsuitable narrowing
of the purpose and need in the DEIS.
Equally troubling is the data presented by the Provo Office in Table 4.2-1 in the DEIS,
which claims that the WCWD has a current supply of just 24,922 acre-feet from nongroundwater sources.23 It further claims that all other municipal water suppliers in

21

Reclamation. 2014. “Virgin River Climate Change Analysis Statistical Analysis of Streamflow Projections.”
Technical Memorandum. Katrina Grantz. March 26, 2014.
Ibid, page 4.
23
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778.
22
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Washington County supply 27,125 acre-feet, bringing the total claimed nongroundwater supply of the entire county up to just over 52,000 acre-feet.24
These claims are in direct contradiction with the BOR’s 2014 technical memo. In fact,
the DEIS claims that current water supplies in Washington County are just 32% of what
the BOR’s technical memo states they are. In essence, the DEIS only lists one third of
Washington County’s true water supplies. This is a gross misrepresentation by the Provo
Office.
The Fitch Rating agency issued a bond rating determination in 2017 for the WCWD
which indicated that this water supplier had 46,000 acre-feet of water supply which
would come online and be available for its water supply. Other public communications
including presentations to Utah legislators during official legislative committee
meetings, as well as printed newsletters published and distributed to Washington
County residents by the WCWD indicate this water agency’s water supply is as high as
100,000 acre-feet of water to service future municipal growth.
The WCWD’s water storage facilities and plans as taken from their website and public
presentations demonstrate that Washington County has ample water supplies through
at least the year 2075. The WCWD plans on constructing new facilities to capture water
from the Virgin River and its tributaries, which the Provo Office fails to acknowledge in
the DEIS. According to the WCWD website, the district currently has the reservoir
capacity to store over 109,000 acre-feet of water and is planning on constructing two
additional reservoirs.25 Furthermore, the WCWD reported that it is operating a
groundwater recharge program, which has the potential to store an additional 300,000
acre-feet.26 This brings the WCWD’s potential storage capacity to well over 400,000
acre-feet.
If the WCWD’s water supply was truly just 24,922 acre-feet as claimed by the Provo
Office in the DEIS, then the WCWD would not need reservoir capacity for 400,000 acrefeet. The fact that the WCWD has this much storage capacity and is planning to
construct more demonstrates that they have far more water supplies than are listed in
the DEIS.
The Virgin River, which flows through the heart of Washington County, is a much less
expensive source of water for Washington County than the Colorado River, which is over
140 miles away. The Virgin River has ample water supplies to support the full range of
24
25
26

Ibid
https://www.wcwcd.org/infrastructure/reservoirs/
Fitch Ratings. 2017. “Correction: Fitch Upgrades Washington County Water Conservancy, UT's Water Revs;
Affirms GOs”.
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future growth scenarios in Washington County presented in the DEIS and the district
has ample storage capacity to utilize its flows.

I.B.1.b

9602-3

The Provo Office of the Bureau has arbitrarily and capriciously
ignored a large quantity of agricultural water which is likely to be
converted into municipal water supplies as Washington County’s
agricultural lands are urbanized
Page 2-3 of the 1993 Virgin River Basin Plan, the State of Utah’s most current Water
Plan for the region of the Lake Powell Pipeline, summarizes the water usage of the
region quickly:
Total water diversions are culinary, 20,330 acre-feet; secondary, 15,960 acrefeet and irrigation, 123,300 acre-feet for a total of 159,590 acre-feet.
This Water Plan was prepared by the applicant of the Lake Powell Pipeline, the Utah
Division of Water Resources, which indicates clearly that in 1993 there were a total of
123,300 acre-feet of water being used by irrigated agriculture at the time. The 1993 Plan
reported that agricultural water use in Washington County alone was 87,800 acre-feet.27
The DEIS needs to account for why data inside the State of Utah’s Water Plan for the
Virgin River Basin is being ignored by the Provo Office of the Bureau, particularly since
the same entity which prepared the Lake Powell Pipeline permit application prepared
the Virgin River Water Plan.
Although we suspect that some of the agricultural water use identified in the State
Water Plan has been converted to either secondary water use or municipal water use or
both, we do not believe that most of this water has been returned to the Virgin River
and its tributaries without being used by either agriculture, secondary users or
municipal users in some combination.
In fact, the substantial addition of new water development projects inside the region
and specific to Washington County make it clear that the developed and perfected water
supplies of Washington County have increased since 1993. The Provo Office needs to
explain why it has selectively ignored this massive quantity of water inside the
Washington County region and is only considering some 40-50% of the water supplies
of Washington County in preparing its DEIS.

27

Utah Board of Water Resources. “Utah State Water Plan Kanab Creek/Virgin River Basin.” (1993).
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In 2015, the Legislative Auditor General completed an 18 month-long audit of the
proponent of the Lake Powell Pipeline, the Utah Division of Water Resources. Among
their many concerns, the auditors noted that the Division had inflated the demand for
future water needs by inflating current water usage rates, ignored many sources of
water, did not possess any copies of water use data they claimed to possess to forecast
future water shortages and were failing to account for the growth in municipal water
supplies as a function of proper data management, among other reasons.
Auditors went so far in forecasting the growth in municipal water sources as to title
Chapter 4 of the Audit in a manner offering clear direction to an agency with a
demonstrable track record of fabricated data and failing to communicate facts to
decision makers:
The Growth in Water Supply Should Be Reported to Policy Makers.
Auditors noted that the Division of Water Resources had failed to account for the growth
in municipal water supply as cities urbanize onto farmland, thereby converting the
agricultural water supply to urban uses. The conversion of irrigated agricultural lands
to municipal landscapes is a common occurrence in western landscapes and is
happening across the State of Utah. It has been estimated by the American Farmland
Trust that Utah loses 30 acres of farmland each day due to development from population
expansion.28 Utah’s farmland protection efforts are widely criticized for their lack of
state funding and Washington County does not have a dedicated open space bond to
acquire farmlands in the face of rampant development. Although efforts to protect
farmland inside Washington County are admirable, there is no data to convince readers
of the DEIS these efforts are sufficient to protect most of the farmland inside the region
today.
The Provo Office of the Bureau claims that the need for additional water supplies are
necessary because of the population growth occurring on Washington County’s
agricultural lands. If the population of Washington County really does expand with the
addition of 300,000 – 400,000 new residents, it is almost a certainty that all but a small
acreage of today’s agricultural lands will be converted to municipal landscapes
including subdivisions, strip malls, parking lots, roads, sidewalks and other urban
development.
As cities in Utah grow in their square footage, they invariably convert farmland,
especially irrigated farmland, to these new urban spaces. The pressures upon farmers to
continue their farming operations in the face of urbanization is extraordinarily difficult,
28

American Farmland Trust. “Farms Under Threat: the State of the States” (2020). https://s30428.pcdn.co/wpcontent/uploads/sites/2/2020/05/AFT_FUT_StateoftheStates-1.pdf
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and runs counter to both market forces and basic logistics. Although many in
Washington County might ‘wish’ to save their farmlands, farming inside suburban areas
grows increasingly difficult as population increases. Particularly in communities where
land values increase, the ability for farmers to make increasing property tax payments
to local municipalities, while simultaneously paying current mortgaging obligations to
maintain the expensive cost of modern farming equipment, the business of farming
become unprofitable as communities urbanize into farming regions.
Outside of lands protected through permanent conservation easements and other
farmland protection programs, the likelihood that Washington County can double,
triple or even quadruple in population size with a concomitant increase in urban
landscapes while simultaneously maintaining all its current farmland acreages is simply
not realistic. The Provo Office must evaluate this likelihood, based on data and
observation, not bias and wishful thinking.
Similarly, the 2017 Census of Agriculture states that in 2017 there were 12,984 irrigated
acres in Washington County.29 Furthermore, the 2016 Water Needs Assessment states
that:
The portion of Washington County most likely to be developed has a duty
value of 6 ac-ft per year per acre of irrigated land.30
The duty amount is the multiplier used as designed by the Utah State Engineer to
calculate water use conferred to beneficial use in Utah. Therefore, via simple
multiplication, the rough amount of water used for irrigation in Washington County can
be calculated:
12,984 acres × 6 acre-feet per acre = 77,904 acre-feet
Some of the irrigators inside Washington County are clearly using more than this water
duty since they have senior water rights and are irrigating multiple crops with their
water in a given year. This estimate does align with data from the USGS that puts the
Washington County’s 2010 irrigated water use at roughly 87,000 acre-feet and their
2015 irrigated water use at roughly 55,000 acre-feet.31 The Provo Office of the Bureau
ignored all of this data in drafting its DEIS, which is inexplicable.
29

USDA, National Agricultural Statistics Service. 2017 Census of Agriculture – County Data, Utah, Table 10.
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_2_County_Level/Uta
h/st49_2_0010_0010.pdf
30
Final Water Needs Assessment. Utah Division of Water Resources (2016). Pg. 2-15.
31
United States Geological Survey. (2019). Water Use Data. Retrieved from
https://water.usgs.gov/watuse/data/index.html
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This agricultural water will not be used for agriculture in the future inside Washington
County if the agricultural lands themselves are sold off in coming years and converted
into municipal landscapes. Since the DEIS notes the growth expected inside Washington
County, the Provo Office should have estimated how many acres of farmland, and
specifically irrigated farmland will be converted to urban landscapes in the coming
decades inside Washington County.
If Washington County’s population expands as presented in the DEIS, that will lead to
the development of much of this farmland. But the Provo Office has refused to
contemplate the vast amount of agricultural water that will be transferred to urban uses,
as a function of this population expansion.
Although the Provo Office noted there would be roughly 10,000 acre-feet of future water
provided from farmland water conversions, this greatly underestimates the scope of
future water transfers which are certain to occur. By intentionally ignoring future
farmland water conversions, the Provo Office of the Bureau has inappropriately
narrowed the consideration of viable alternatives for the Lake Powell Pipeline.
Instead of exploring these changes in the LPP DEIS, the Provo Office of the Bureau
outright ignores the vast acreage of current farming operations inside Washington
County and pretends as if virtually no farming exists inside the region.

I.B.1.c

The Provo Office of the Bureau has arbitrarily and capriciously
ignored a large quantity of secondary water supplies that will serve
as a bank for future municipal water needs inside Washington
County

9602-4

The Provo Office claims in the DEIS that the WCWD currently provides just 178 acrefeet per year of secondary water and that all other water suppliers in Washington County
provide just 8,327 acre-feet of secondary water each year, producing a grand total of just
8,505 acre-feet of annual secondary water.32 This is in contradiction to other published
data including data by the Washington County Water Conservancy District itself.
In 2011, the WCWD reported that they supplied 26 billion gallons (roughly 79,800 acrefeet) of secondary water.33 This indicates that the Provo Office’s calculations of
secondary water in the DEIS are incorrect. A range of credible data sources including the
32

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778.
33
WCWD. Water Line. Spring 2012 edition.
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WCWD’s own report, the 1993 State Water plan, the Census of Agriculture combined
with the Division of Water Rights, and the USGS demonstrate that current secondary
water supplies are likely much higher than is reported in the DEIS.
The DEIS appears to be excluding a vast amount of secondary water from its water
supply estimates, thereby drastically underestimating the amount of water currently
available for use in Washington County. The sources above demonstrate that the
WCWD’s true water supply is over 99,000 acre-feet. This aligns with documentation
from the WCWD that states the following:
Without the 69,000 AF from the Lake Powell Pipeline project, only 105,000 AF
of water could be developed.34
This, combined with the water supplies of other municipal and agricultural providers in
Washington County, brings the total current water supply of Washington County up to
almost 190,000 acre-feet. These updated supply figures are summarized in Figure 2.
Figure 2: Actual Potential Washington County Water Supplies
Reliable
Municipal and

Current Supplies

Agricu ltu ra I
Water Yield
(acre-feet/year)

99,431
35,452
55,000
189,883

WCWD (all supplies)
Other Washington County Municipal Providers
Agricultural Water in Washington County
Potential Total Current Supplies

These water supply estimates are in the ballpark of the current and future flow estimates
of the Virgin River created by the BOR35 and well within the storage capacity of the
WCWD.36 In addition to these supplies, the WCWD claims to have access to 100,000

34

WCWD. Water Line. Special Summer 2011 Edition.
Reclamation. 2014. “Virgin River Climate Change Analysis Statistical Analysis of Streamflow Projections.”
Technical Memorandum. Katrina Grantz. March 26, 2014.
36
https://www.wcwcd.org/infrastructure/reservoirs/; Fitch Ratings. 2017. “Correction: Fitch Upgrades Washington
County Water Conservancy, UT's Water Revs; Affirms GOs”.
35
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acre-feet of “banked” groundwater.37 They plan to use this water to cover emergency
shortages. Therefore, the WCWD has ample water supply to meet their growing
population.
A comparison of three previous versions of the Lake Powell Pipeline Water Needs
Assessment demonstrates how the project proponents have been steadily excluding
water sources from documentation. Figure 3 demonstrates this.
Figure 3: Water Supplies in Washington County from Water Needs Assessments
ter sources from Water Needs Assessments in 2008 and 2016.
Supplies {existing & potential)

Use

2008 WNA {AFY)

2016 WNA {AFY)

DEIS {AFY)

Quail Creek & Sand Hallow
Reservoirs

Culinary

29,500

24,922

24,922

Sand Hollow Ground Water

Culinary

8,000

4,000

4,000

~

Culinary

2,000
875

Reservoir

Meadow Hollow Reservoir

Culinary

200

Cottam Well Field

Culinary

2,000

600

Sullivan Well Field

Culinary

750

750

Pintura Well

Culinary

600

Diamond Valley Well

Culinary

400

Culinary

1,000

Gunlock to Santa Clara PL

Ka;tenta (~

Wells) System

Secondary

2,500

Toguerville Sec Water Sys

Secondary

160

178

178

Culinary

5,000

2,840

2,840

2,000

2,000

3,000

3,000

Ash Creek PL
Crystal Creek PL

Culinary

2,000

Quail Creek Reservoir Ag ~

Culinary

4,000

730

250

Groundwater Well Development

Culinary?

Sand Hollow Recharge & Recovery

Culinary?

Cottam Well Maximization

Culinary

600

Westside Arsenic Treatment

Culinary

5,000

5,000

35,425

35,425

35,452

Secondary

1,700

7,300

7,300

Ag Conversion from Development

Secondary

12,400

10,080

10,080

Existing Wastewater Reuse

Secondary

Potential Future Wastewater Reuse

Secondary

Municipal Supplies (2016 WNA)
Maximize Existing Wastewater
Reuse

Total

2,830

54,500

17,380

161,135

115,805

98,727

As can be seen above, the LPP proponents have been steadily dropping water sources
from their documentation. In fact, from 2008 to 2020, project proponents hid over
62,000 acre-feet of water. That’s enough for over 400,000 people. The BOR should vet
37

Fitch Ratings. 2017. “Correction: Fitch Upgrades Washington County Water Conservancy, UT's Water Revs;
Affirms GOs”.
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these water supply claims and determine what happened to each individual line item
from 2008 to 2020.
The failure of the Provo Office to account for this huge source of water in the DEIS inside
Washington County demonstrates a significant failure to produce an accurate DEIS. It
also raises serious problems with the need for the LPP as stated by the DEIS.

I.B.2

The Provo Office of the Bureau has arbitrarily overestimated water
demand in Washington County

I.B.2.a The Provo Office of the Bureau overestimated Washington County’s
actual water demand, while it inflated future water demand in the
area
When water demand estimates from the DEIS are compared against observed water use
values in Washington County, a large discrepancy becomes apparent. Actual demand in
Washington County is much lower than what the Provo Office of the Bureau estimated
in the DEIS. The DEIS inflated existing water demand to falsely demonstrate a need for
additional water supplies where none exists.
Water delivery data obtained from the WCWD by two separate GRAMA requests, one for
2009-10 and one for 2015-2019 offer clarity about real water demand figures inside
Washington County. In 2009, the WCWD supplied 18,907 acre-feet of water.38 In 2010,
that number increased to 19,561 acre-feet.39 The GRAMA response for these numbers is
reproduced in Figure 5 and Figure 6.
In 2015, total water use in the WCWD increased again to 21,172 acre-feet and stayed at
that general level until 2015.40 The GRAMA response for these numbers is reproduced
in Figure 4.

38

WCWD Response to GRAMA.
Ibid
40
WCWD second GRAMA Response.
39
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Figure 4: WCWD's 2015-2019 Water Use
St. George, Ivins, Santa Clara
Washington
Hurricane (SH Wells)
Hurricane (Cottam)
Hurricane (Toq. Springs)
La Verkin
Toquerville
Virgin
Kayenta

Total

2015
17,952.99
2,519.56
303.82
55.24
61.38
3.07
131.96
144.24
21,172.25

2016
18,984.14
3,071.96
653.67
95.14
6.14
135.03
135.03
23,081.10

2017
19,272.61
3,225.40
622.98
70.58
104.34
6.14
147.31
138.10
23,587.47

2018
20,076.66
3,259.16
727.33
135.03
125.82
159.58
6.14
147.31
147.31
24,784.33

2019
17,087.56
3,075.03
742.67
76.72
150.38
150.38
3.07
150.38
144.24
21,580.42
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Figure 5: WCWD's 2009 Water Use

WATER USAGE
2009
January
February
March
April

May
June
July
August
September
October
November
December
TOTAL
Acre Feet

Washington
City

20,553,000
17,718,000
34,188,000
39,760,000
51,010,000
66,080,000
74,980,000
65,400,000
58,290,000
44,740,000
28,480,000
18,220,000
519,419,000
1,594.038

Virgin

LaVerkin

1,158,700
1,193,700
2,191,100
2,575,100
3,499,900
3,643,400
4,386,900
4,723,000
3,921,200
3,055,400
2,225,600
1,322,500
33,896,500

1,176,000
1,077,000
3,303,000
4,528,000
0
0
4,243,000
0
0
0
0
0
14,327,000

104.025

43 .968

Anderson Jct

Upper Pond

Toquerville

roquerville Cit)

Dixie springs
Kayenta

HVWS

Casa de Oro

0
0
0
0
241,100
563,800

0
200,700
0
0
0
0
0
0
0
0
0
0
200,700

3,102,900
1,621,000
2,500,400
3,254,200
4,005,000
5,267,100
5,287,000
5,827,200
5,152,900
4,755,100
3,834,400
4,369,400
48,976,600

649,000
932,000
1,250,000
2,310,000
2,311,000
3,886,000
2,394,000
2,329,000
2,768,000
974,630
1,303,000
21,754,630

111,610
93,410
185,390
242,650
431,100
420,780
504,620
454,610
364,050
263,330
182,480
187,140
3,441,170

1.730

0.616

150.304

66.763

10.561

0
0
0
318,700
0
0
4,000

648,000

St George City Hurricane City

180,142,000
157,202,000
369,222,000
433,855,000
578,435,000
648,935,000
807,576,000
756,210,000
625,799,000
466,800,000
285,250,000
149,897,000
5,459,323,000
16,754.047

577,000
859,000
1,155,000
1,747,000
1,541,000
1,748,000
2,641,000

Bench Lake Leeds Vault
3700West
Hurricane Hurricane City Hurricane City

1,212,000
1,376,000
18,557,000

0
0
0
0
0
0
1,027,100
0
0
0
0
0
1,027,100

3,563,1 00
0
0
0
21,648,300

0
0
0
0
0
0
2,971,000
0
14,750,000
0
0
0
17,721,000

56.949

3.152

66.436

54.384

2,007,000

1,906,000
1,788,000

0
0
0
0
0
0
13,1 99,900
4 ,885,300

Figure 6: WCWD's 2010 Water Use
WATER USAGE
2010
January
February
March

April

May
June
July
August
September
October
November
December
TOTAL
Acre Feet

Washington
City

13,760,000
14,620,000
24,100,000
40,810,000
53,140,000
71,015,000
80,905,000
76,220,000
65,800,000
41,230,000
24,500,000
19,510,000
525,610,000
1,613.038

Virgin

1,225,700
1,021 ,200
1,475,100
2,703,800
3,381 ,300
4,034,400
4,562 ,000
4 ,157,700
4,159,600
2,466,300
2,490 ,100
1,223,200
32,900,400
100.968

Anderson Jct

Upper Pond

Toquerville

roquerville Cit)

Dixie springs
Kayenta

HVWS

3,018,000
4,562 ,000
3,981 ,000
2,998 ,000
3,359,000
3,414,000
4,548,000
29,423,000

0
0
0
240,800
0
0
0
0
0
0
0
0
240,800

0
0
0
0
0
0
0
0
0
0
0
0
0

2,673,600
1,547,400
2,821 ,300
3,961 ,400
3,904,100
4,459,940
7,061 ,800
5,402,100
4 ,917,000
4 ,328,900
2,926,700
1,903,200
45,907,440

809,000
711 ,000
919,000
1,222,000
1,517,330
1,848,580
2,833,714
1,870,210
1,667,220
1,526,000
1,279,000
473,220
16,676,274

113,880
96,280
142,390
292,420
460,730
518,420
684,850
436,080
452,830
197,090
146,280
76,520
3,617,770

157,067,000
159,570,000
274,1 89,000
474,479,000
546,410,000
636,698,000
852,296,000
834,762,000
748,213,000
499,307,570
304,341 ,000
122,016,000
5,609,348,570

90.296

0.739

0.000

140.885

51 .178

11 .103

17,214.459

LaVerkin

0
1,674,000
0
1,869,000
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785,000
1,407,000
1,189,000
1,681,000
2,557,000

0
0
0
0

99 1,000

0
0
0
0
0
0
0

0
0
0
0
0
17,132,1 00

3,217,000
2,216,330
2,401,272
1,127,000
1,272,700
3,095,670
23,392,972

0
0
0
0
0
0
0
0
0

0
0
30,1 63,000

0
0
56,748,400

71.790

0.000

92.567

174.1 54

2,444,000
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0
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The water demand figures from these GRAMA requests coincide with a number of data
points from other sources, affirming their reliability. For example, in 2011 the WCWD
stated in a newsletter that they supplied to the public that this water district delivered
6.4 billion gallons, or roughly 19,600 acre-feet, of culinary water.41
Furthermore, data from the Utah Division of Water Resources’ public data portal shows
that all of Washington County, which is a larger geography and population area than
WCWD, used about 52,000 total acre-feet of water in 2015.42 This is shown in Figure 7,
taken from the DWRe’s website in August of 2020.
Figure 7: DWRe 2015 Washington County Data
~
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The DEIS shows that WCWD currently supplies about 48% of all the total water used in
Washington County.43 If this were true in 2015, which is a reasonable assumption to
make, then WCWD’s total demand in 2015 would have been roughly 25,000 acre-feet.
Although this is a rough estimation method, the resulting total water demand figure is
within the ballpark of the numbers obtained from the GRAMAs.
Similarly, in 2017 the WCWD reported to the official bond rating agency Fitch Ratings
the following:
About 28% of the [Washington County Water Conservancy] district's 32,000
acre feet (af) per year of water sources is surplus and will be used to serve future
growth and another 13,900 af will come online in the next few years.44
41

WCWD. “Water Line.” (Spring 2012).
Utah Division of Water Resources (UDWRe). 2015. “MnI Report2015 Counties.” Accessed August 17, 2020.
http://dwre-utahdnr.opendata.arcgis.com/.
43
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 9.
44
Fitch Ratings. 2017. “Correction: Fitch Upgrades Washington County Water Conservancy, UT's Water Revs;
42
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This shows that in 2017, the WCWD delivered 72% of their available 32,000-acre-foot
municipal water supply, meaning that the WCWD used roughly 23,000 acre-feet in 2017.
This value is essentially identical to that received via the GRAMA for the same year.
All these sources – the GRAMA requests, the DWRe data portal, and the Fitch report –
generally agree with each other that the WCWD typically uses between 20,000 and 23,000
acre-feet of water each year.
However, the DEIS erroneously claims that the WCWD demanded over 59,000 total acrefeet in 2015.45 The table used to represent the DEIS’s demand estimates for the WCWD
is reproduced in Figure 8. This is an aberrant exaggeration of past and future water
demands for Washington County.
Figure 8: Demand Estimates for the WCWD from the DEIS
Table 6.2-1 Future Water Requirements for Washington County Water Conservancy District
WCWCD Service Area
Population - Baseline
Projection (calculated
using the Gardner
estimate multiplied by
UDWRe system ratio)

Year

2015
2020
2025
2030
2035
2040
2045
2050
2055
2060
2065
2070
2075

151,360
182,689
214,408
246,338
280,731
314,199
348,064
383,226
420,257
458,960
500,349
545,470
594,660

GPCD per
Applied
Analysis that
includes 20%
conservation

System loss
from Applied
Analysis
model

302
296
283
271
260
250
240
240
240
240
240
240
240

Demand
(acre-feet)
with System
Loss

0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154

59,038
69,791
78,483
86,370
94,289
101,326
107,999
118,909
130,399
142,408
155,250
169,251
184,513

59,000 acre-feet is substantially higher than any value reported by the GRAMA responses
or other sources. In fact, 59,000 acre-feet is 178% larger than the 21,000 acre-feet
reported in the GRAMA response by the WCWD for 2015. This indicates that the Provo
Office of the Bureau has dramatically inflated water demand in the DEIS.
45

Affirms GOs”.
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 14.
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Figure 9 summarizes the aforementioned points by comparing WCWD’s real water
demand to the DEIS’s claimed water demand. It shows how much the DEIS inflated water
demand in WCWD.
Figure 9: Summary of Observed vs. Inflated DEIS Demand Values

Source

Actual
Water
Demand

DEIS Claimed
Percent
2015 Water
Difference
Demand

GRAMA (2009)

18,907

212%

GRAMA (2010)

19,561

202%

WCWD (2011)

19,600

201%

GRAMA (2015)

21,172

179%

DWRe (2015)

25,000

136%

GRAMA (2016)

23,081

GRAMA (2017)

23,587

150%

Fitch (2017)

23,000

157%

GRAMA (2018)

24,784

138%

GRAMA (2019)

21,580

174%

2015-2019 Avg.

23,172

155%

59,038

156%

These examples make it evident that the DEIS significantly overestimates water demand
in Washington County. This exaggeration constitutes a serious flaw in the LPP DEIS and
a failure by the Provo Office of the Bureau to accurately review the proposed LPP project.
It also invalidates the need for the LPP as stated in the DEIS.46
An alternate way of demonstrating that the DEIS overestimates water demand in
Washington County is by estimating the population that could reasonably be supported
by the amount of water the DEIS claims the WCWD will need. Recent data from the Water
Education Foundation confirms that the DEIS represents a gross overestimate.47 Figure
10 demonstrates how many households are supported by a single acre-foot of water per
year in various Southwest U.S. locations.

46
47

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 17.
Pitzer, Gary. “In Water-Stressed California and the Southwest, An Acre-Foot of Water Goes a Lot Further Than It
Used To.” Water Education Foundation (2018). https://www.watereducation.org/western-water/water-stressedcalifornia-and-southwest-acre-foot-water-goes-lot-further-it-used.
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Figure 10: Water Use by Household

Households per Acre-Foot of Water
(Data from the Water Education Foundation)

---~
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Arizona

2.5

SNWA

California

San Francisco

In the Southern Nevada Water Authority’s district, 142,000 acre-feet is enough water for
355,000 households or 923,000 people, assuming the national average of 2.6 people per
household.48 That population size and water demand is nearly double those made in the
Lake Powell Pipeline DEIS. In San Francisco, 142,000 acre-feet of water is enough for
852,000 households or just over 2.2 million people. That population size is nearly five
times what is anticipated in the DEIS. In both instances, it is evident that Washington
County will not need anywhere near the 142,000-acre-foot amount predicted by the
DEIS. Figure 11 displays the actual population and water consumption numbers for a
number of southwest cities with similar climates.49

48

United States Census Bureau. B25010: Average Household Size of Occupied Housing Units by Tenure.
https://data.census.gov/cedsci/table?lastDisplayedRow=10&table=B25010&tid=ACSDT1Y2018.B25010&hidePr
eview=true&q=B25010%3A%20AVERAGE%20HOUSEHOLD%20SIZE%20OF%20OCCUPIED%20HOUSIN
G%20UNITS%20BY%20TENURE
49
Albuquerque Bernalillo County Water Utility Authority. (2018, March). Water 2120: Securing our Water Future.
Albuquerque, NM.
http://www.abcwua.org/uploads/files/Your%20Drinking%20Water/2037_Water_Conservation_Plan.pdf
Rupprecht, C. (2019). Tucson Water Conservation Program 2018-2019 Annual Report. Tucson, AZ; Tucson Water.
https://www.tucsonaz.gov/files/water/docs/FY18-19-Conservation-Report-Final.pdf
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Figure 11: Population and Water Use, 2018
City

Water

Water

Authority

Consumption {af)

Population

Albuquerque/
Albuquerque,

Bernalillo

NM

County Water

98,000

678,000

105,106

731,236

242,376

2,200,000

184,513

594,660

Authority
Tucson, AZ

Tucson Water
Southern

Las Vegas, NV

Nevada
Water
Authority

WCWD DEIS Demand
Projections (2075)

Figure 11 shows that both Albuquerque and Tucson, cities with much more arid climates
than Washington County, support very large populations with just about 100,000 acrefeet of water. By comparison, the DEIS claims that the WCWD will need much more water
(184,000 acre-feet) to support far fewer people (595,000 people).50 Las Vegas is able to
support millions of people with just slightly more water than the DEIS claims WCWD will
need in 2075. These real world data points demonstrate, yet again, that the DEIS’s
demand claims are severely inflated.

I.B.2.b

The Provo Office of the Bureau has failed to adequately evaluate how
constructing the Lake Powell Pipeline will substantially decrease
water demand as a function of future water rate increases required to
pay for the project
The Provo Office of the Bureau has also inflated water demand as presented in the DEIS
by failing to address how the Lake Powell Pipeline financing proposal and its required
increase in water rates will substantially reduce water demand through the effects of
price elasticity on water demand. The future water demand calculations in the DEIS
failed to account for the decrease in water demand that would result from the planned
Southern Nevada Water Authority. SNWA conservation facts and achievements. (2019).
https://www.snwa.com/importance-of-conservation/conservation-facts-and-achievements/index.html.
50
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 14.
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massive increases in water rates and impact fees. This failure to consider this effect
severely inflates future water demand estimates, which appears to be intentional.
Although we understand that the Provo Office of the Bureau’s efforts to advance the Lake
Powell Pipeline for the benefit of residents in Utah, we presume that this office’s bias
towards engineering projects has led it to ignore the basis of market economics. A
qualified economist should be retained by the BOR through another office, which
understands how commodity markets operate to evaluate the scope of reduction in water
demand which will be caused by a 400-600% increase in water rates. The Provo Office of
the Bureau and its engineers appear to be failing to understand that a massive increase
in water rates is not a benefit to Utah residents, particularly those living in Washington
County, and the Provo Office’s failure to understand commodity delivery markets
represents the BOR’s failure to understand municipal water delivery economics. The size
of these rate increases is no longer being contested, including by advocates of the Lake
Powell Pipeline, and the DEIS must reflect this new understanding.
To finance the Lake Powell Pipeline, the State of Utah would act as a bank to pay for the
Lake Powell Pipeline construction costs by issuing a series of bonds on the bond market.51
The State of Utah has the best possible bond rating, AAA, and neither the Utah Board of
Water Resources nor the WCWD could afford to pay for the exorbitant costs of the Lake
Powell Pipeline without the State of Utah issuing bonds.52 The State of Utah will bond to
cover the construction and pre-construction costs of the LPP and include the financing
costs of paying bond investors their interest payments into the Lake Powell Pipeline
loan.53 The State of Utah will then issue this LPP loan to the recipients of the LPP water,
the WCWD, at a reasonable interest rate determined by the Utah Board of Water
Resources.54
This structure creates an obligation for the WCWD to repay the State of Utah for the full
construction and preconstruction cost of the LPP plus interest,55 an amount the 2019
Legislative Audit estimated could be as high as $4.6 billion.56 The WCWD plans to
generate the revenues needed to cover these repayments by increasing property taxes,
impact fees, and water rates.57
51

Thompson, Ronald. “RE: Lake Powell Pipeline Financing.” Received by Dennis Strong, August 14, 2008.
https://www.fitchratings.com/research/us-public-finance/fitch-affirms-utah-idr-at-aaa-rates-439mm-gos-aaaoutlook-stable-08-05-2020
53
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
54
Utah Code §73-28-402(4)
55
Ibid
56
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
57
Thompson, Ronald. “RE: Lake Powell Pipeline Financing.” Received by Dennis Strong, August 14, 2008.
52
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The DEIS assumed that the rate increases stated in the 2019 Legislative Audit would be
sufficient to cover the repayment obligations of the LPP.58 The rate increases stated in
the 2019 audit are the following:
•

Impact fees are planned to increase up to $1,000 annually from the 2017
fee of $7,417 through 2026, reaching $15,448.

•

Wholesale water rates are planned to increase $0.10 annually from the
2016 rate of $0.84 to $3.84 per 1,000 gallons.

•

Property taxes are planned to increase from the 2018 rate of 0.0648
percent to 0.1 percent by 2025.59

The Audit and therefore subsequently the DEIS used an unrealistically low estimate for
elasticity. This is a direct contradiction to other portions of the DEIS, which state that a
much larger elasticity should be used.60
The price elasticity of demand for a certain good can be found by dividing the percent
change in demand by the percent change in price. In the Audit, both these values are
given, allowing us to calculate the elasticity implicitly used in the audit’s analyses.
Specifically, on page 7 the audit states:
Conservation and price elasticity will reduce water consumption by 15 to 25
percent per capita by 2065.61
And on page 10 the audit states:
Wholesale water rates are planned to increase $0.10 annually from the 2016
rate of $0.84 to $3.84 per 1,000 gallons.62
Optimistically assuming that the entirety of the demand reduction was the result of price
elasticity results in a percent change in demand of -25%. The percent change in price
58

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix c-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 60.
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
60
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix c-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778.
61
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
62
Ibid
59
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from $0.84 to $3.84 is 357%. Dividing these numbers into each other yields an elasticity
of roughly 0.07 (i.e. 25% / 357% = 0.07).
This is an unrealistically low estimate for the elasticity of demand of water. Notably, on
page 65 of Appendix C-23, the Lake Powell Pipeline DEIS suggests that an elasticity of
0.65 is reasonable.63 On August 19th, 2019 the Balmoral Group, a consulting agency
contracted by the Executive Water Finance Board to study what the price elasticity of
demand for water is in Washington County, found that municipal water price elasticities
typically range from 0.5 to 1.16. They noted that their preliminary analysis indicated that
Washington County would have a price elasticity of demand for water of roughly 0.76.64
If an elasticity of 0.65 were used in the Audit and the DEIS, then the resulting decrease
in demand from a 357% increase in water rates would be roughly 232%. If 0.76 were used,
the resulting decrease in demand from a 357% increase in water rates would be roughly
271%. Both of these values are much larger than the assumed 25% demand decrease.
Future water demand would decrease so much that the total amount of revenue
generated from water sales would also decrease. Since the WCWD would have to generate
a certain amount of revenue to make payments on their LPP loan and avoid a default,
they would have to raise water rates again to compensate for the decrease in revenue.
This would lead to further demand reductions via elasticity and a restarting of the cycle.
This “looping effect” would force the WCWD to raise water rates substantially more than
the 2019 Legislative Audit and DEIS assume.
In fact, for the last 10 years, a group of PhD economists from several Utah academic
institutions have been studying the financial obligations of the proposed Lake Powell
Pipeline through a series of detailed economic analyses that have been shared with
elected and appointed Utah officials, the public and the media.65 These PhD, tenured
university economists are highly-experienced in public lending standards and public and
commercial financing practices to pay for large capital projects, like the Lake Powell
Pipeline.
Their 96 pages of analyses document problems with the economically-infeasible nature
of the proposed Lake Powell Pipeline, specifically with the increases in water rates,
impact fees, and property taxes that the LPP would require.66 The economists created a
63

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 65.
Balmoral Group. “Elasticity of Demand for Water Supply.” Presentation to the Executive Water Finance Board.
August 19th, 2019.
65
Blattenberger et al. (2015). Lake Powell Pipeline Economic Feasibility Analysis for Washington County, UT.
66
Ibid
64
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model that calculates the necessary rate increases to repay the LPP at varying initial
costs.67 We used this model to calculate what rate increases would need to occur to repay
the LPP with the costs provided by the DEIS and the 2019 Audit.68 The results are
summarized in Figure 12.
Figure 12: Increases Needed to Repay the LPP
Cost Estimate

$2.4 billion
(Legislative Audit)
$1.5 billion
(Southern Low)
$1.7 billion
(Southern High)
$1.5 billion
(Highway Low)
$1.6 billion
(Highway High)

Rate & Fee Increases
Water Rate

Impact Fee

1233%

438%

521%

287%

598%

309%

488%

278%

560%

299%

This table demonstrates that, once elasticity is accounted for, water rates need to
increase somewhere between 488% and 1,233% and impact fees need to increase
somewhere between 278% and 438% to repay the LPP. This is substantially higher than
the 357% water rate and 108% impact fee increase assumed by the 2019 Legislative Audit
and DEIS.
These huge increases in water rates and impact fees will not only make the LPP very
difficult or impossible to repay but will substantially decrease demand for water and
housing. In fact, an elasticity of -0.65 applied to a rate increase of 1,233% results in a
water demand decrease of over 800%. A brief literature review indicates that a reasonable
elasticity for impact fees is -0.3,69 meaning that housing demand would reduce 131% if a
438% impact fee increase occurs. However, when the DEIS calculated demand for the
WCWD on page 14 of Appendix B, it did not account for either of these demand-reducing
elasticities. This led the DEIS to conclude that water demand in the WCWD is much
higher than it will actually be.
67

Ibid
Costs from the DEIS were obtained from Table 2.2-2 from page 23 of appendix C-23. Costs reflect construction
costs plus interest during construction. OM&R costs are built into the economists’ model so they were excluded
from the input cost to avoid double counting.
69
Green, R. K., Malpezzi, S., & Mayo, S. K. (2005). Metropolitan-specific estimates of the price elasticity of supply
of housing, and their sources. American Economic Review, 95(2), 334-339.
68
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The DEIS’s refusal to take elasticity into account when creating water demand estimates
for the WCWD is especially concerning given that elsewhere in the DEIS it is
acknowledged that elasticity would likely depress demand.
In Appendix C-23, the DEIS states the following in regards to elasticity:
Assuming a long-run price elasticity of demand for domestic water supply of 0.65 and an annual increase in retail water rates of 5.2 percent as described
for water costs in the Audit Report over 30 years, water use per user would
decrease by 3.38 percent annually. A 1.5 percent increase in price would result
in a 0.975 percent annual decrease in use per user. However, if the number of
households and commercial users increase greater than the decrease in use,
then total demand would increase. The estimated price elasticities less than 1.0 also indicates total water revenues from water charges would continue to
increase overall.70
There are a number of problems with this statement. First, this statement affirms that
the DEIS assumed that the 357% water rate increase stated by the 2019 audit would be
sufficient to repay the LPP. However, it was shown above that this is not the case. Water
rate increases would, depending on the final cost of the project, be between 488% and
1,233%.
In addition, these water rate increases would decrease demand by a substantial amount.
Yet, when the DEIS calculated WCWD’s expected future demand on page 14 of Appendix
B, they did not factor in these demand reductions whatsoever.
Even in Appendix C-23, which is dedicated to examining the effect of elasticity on water
demand, the DEIS does not perform the calculations to see what the actual effect of price
elasticity upon water demand inside Washington County is. Instead, the DEIS ends its
analysis by posing a hypothetical claim that water demand will continue to increase so
long as the rate of growth is larger than the accompanying reductions in demand.
Washington County water demand will reduce by at least 3.38% per year as a result of
price elasticity71 and population growth will increase water demand at 2.516% per year.72
70

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix c-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 60.
71
This figure assumes that the 2019 Audit’s conservative 357% water rate increase is the correct one to use. If a
more realistic water rate increased is used (i.e. if 1,233% is used), the yearly annual decrease in demand would be
much larger than 3.38%.
72
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix c-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 20.
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This means that demand reductions from rising prices outpace population growth,
causing the annual demand for water in the WCWD to decrease.
This sets up a major and problematic contradiction in the DEIS. In Appendix C-23, the
Provo Office’s analysis shows that water demand in Washington County will decrease
through time as a result of increasing water rates.73 Yet, in Appendix B, the Provo Office
ignores the findings of Appendix C-23 and states that water demand in the WCWD will
grow through time.74 This inconsistent treatment throughout the DEIS of how increasing
water rates will affect water demand is arbitrary and capricious.
By not factoring price elasticity into their water demand estimates, the Provo Office
contradicted itself and failed to accurately model demand in Washington County. This
lead the Provo Office to create inflated and severely inaccurate water demand estimates
for Washington County in the DEIS.
The Lake Powell Pipeline Development Act requires that the construction costs of the
Lake Powell Pipeline be repaid with interest. Yet the Provo Office has failed to properly
evaluate whether repayment can occur in its rush to satisfy Utah water lobbyists. The
ability to repay is a critical consideration used to measure whether there is actual
demand for a new project in a specific area. If a prospective borrower, in this case the
Washington County Water District, in unable to repay a loan it means that the loan in
question is not meritorious. Yet the Provo Office of the Bureau has failed to consider
this critical question, during a declining pandemic economy when public capital is even
more precious than it was when the Utah’s credible economists performed their analysis.

I.B.2.c The DEIS includes an erroneously high system loss percentage in its
demand estimate, thereby unjustifiably inflating water demand
Column four of Table 6.2-1, reproduced as Figure 8, indicates that the WCWD loses about
15% of its water to system losses.75 To account for this, Table 6.2-1 inflates demand by
15%. Problematically, however, the system loss coefficient never drops below 0.154 over
many decades, meaning that the WCWD does not plan to reduce the amount of water
they lose to system loss. This means that as WCWD’s demand increases and the price of
water inside Washington County increases alongside it, the amount of water lost to
system loss will increase as well. Figure 13 shows how much water these system losses
would result in.
73

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix c-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 60.
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 14.
75
Ibid.
74
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Figure 13: System Loss Amounts Under Various System Loss Percentages
Year

Water Lost with

Water Lost with

15.4% System Loss 10% System Loss

Water Saved by

Water Lost with

Reducing System Loss

5% System Loss

from 15% to 10%

Water Saved by
Reducing System Loss
from 15% to 5%

2015
2020
2025
2030
2035
2040
2045
2050
2055
2060
2065
2070
2075

7,885
9,328
10,467
11,516
12,591
13,550
14,410
15,866
17,399
19,001
20,715
22,583
24,619

5,120
6,057
6,797
7,478
8,176
8,799
9,357
10,302
11,298
12,338
13,451
14,664
15,987

2,765
3,271
3,670
4,038
4,415
4,751
5,053
5,564
6,101
6,663
7,264
7,919
8,632

2,560
3,029
3,398
3,739
4,088
4,399
4,679
5,151
5,649
6,169
6,726
7,332
7,993

5,325
6,299
7,069
7,777
8,503
9,151
9,731
10,715
11,750
12,832
13,989
15,251
16,626

Total

199,930

129,824

70,106

64,912

135,018

Notes: Values in acre-feet; values calculated using original numbers from Table 6.2-1, Appendix B, pg. 14

This table shows that by 2075, the WCWD would lose 24,619 acre-feet of water, a massive
quantity of water for a relatively small community. To put this figure into context, this
lost water volume is more than all the municipal water used in Washington County in
each of the years from 2015 to 2020.76 It is impossible to entirely eliminate system loss,
but system loss can be reduced substantially, particularly through efficiency measures
and basic infrastructure upgrades and repairs.77 It is not unusual for water suppliers to
obtain system loss values of around just 5% or less through software created by the
American Water Works Association.
The more valuable the lost water is, the more worthwhile additional efficiency upgrades
are.78 Since the WCWD could potentially avoid the construction of the multi-billion
dollar LPP by reducing system loss and implementing other conservation measures, the
value of this saved water would likely be extremely high. Therefore, it would make sense
for the WCWD to try and reduce this system loss number. If WCWD reduced their system
loss to 5%, it could save 135,018 acre-feet of water over 50 years. Therefore, by including
an erroneously high system loss ratio in the demand estimate, the BOR unjustifiably
inflated water demand in the WCWD.

76

WCWD Response to GRAMA.
Ziegler, D., Sorg, F., Fallis, P., Hübschen, K., Happich, L., Baader, J., ... & Knobloch, A. (2012). Guidelines for
water loss reduction. A Focus on Pressure Management.
78
Ibid.
77
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It is ironic that the Bureau of Reclamation, which has an active funding program of grants
available to communities to eliminate system water losses in conveyance systems, is
proposing a project that relies upon high system losses to justify its approval. This once
again casts the Provo Office of the Bureau as proposing a project in contradiction to the
ongoing policies and standards of the rest of this federal agency.

I.B.2.d

9602-6

The DEIS uses incorrect and outdated population estimates in its
demand estimate, thereby once again unjustifiably inflating future
water demand
The WCWD effectively has two jurisdictions, a taxable area and a service district. The
taxable area is the area from which WCWD collects property taxes. According to the Utah
State Tax Commission, WCWD’s 2019 taxable area was essentially the entirety of
Washington County.79 This means that WCWD collects property taxes from almost the
entire population of Washington County, even from those not receiving any water from
the WCWD.
WCWD’s service district, on the other hand, is the area and population to which WCWD
actually provides water. The 2016 Water Needs Assessment, a document authored by the
Division of Water Resources (DWRe), states that WCWD provides water to about 85% of
Washington County’s population.80 This is significantly less than the population WCWD
collects property taxes from.
The DEIS conflates these two geographies and wrongly assumes that the WCWD will
serve water to the entirety of Washington County. In other words, the DEIS mistakes
Washington County’s taxable area as being synonymous with their service area. Figure
14 demonstrates this principal by comparing the expected future population of
Washington County to the fraction the DEIS claims the WCWD will serve. It shows that
the DEIS erroneously assumes that the WCWD currently services 98% of Washington
County’s population, which is effectively WCWD’s taxable area.

79

2019 Tax Rates by Tax Area. Utah State Tax Commission. Pg 332-344. https://propertytax.utah.gov/taxrates/area-rates/taxarearates2019.pdf
80
Final Water Needs Assessment. Utah Division of Water Resources (2016). Pg. 2-3.
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Figure 14: Demonstration of WCWD's Inflated Population

Year

% Wash County Pop
(DEIS) Pop in Gardner Inst. Total
the DEIS Claims is in
WCWD
Wash. County Pop
WCWD's Service
Service Area 1
Projections2
Area

2015
2020
2025
2030
2035
2040
2045
2050
2055
2060
2065
2070
2075

151,360
182,689
214,408
246,338
280,731
314,199
348,064
383,226
420,257
458,960
500,349
545,470
594,660

154,602
186,618
219,019
251,636
286,768
320,956
355,549
391,468
429,295
468,830
508,952
-

97.90%
97.89%
97.89%
97.89%
97.89%
97.89%
97.89%
97.89%
97.89%
97.89%
98.31%
-

(1) LPP DEIS, Appendix B, Page 14
(2) KGPI 2017 County Projections

However, WCWD’s taxable area is substantially larger than their service area. Assuming
that the WCWD provides water to their taxable area incorrectly inflates WCWD’s
expected demand. WCWD actually services about 85% of Washington County’s
population,81 meaning that a system ratio of 85% should have been used. It is also not
clear that all future residents of Washington County will be serviced by the WCWD.
Many in fact will be served by other local water suppliers with their own water supplies
which are not being considered in this DEIS.
Figure 15 calculates what actual population in WCWD’s service area would be if the DEIS
used the correct 85% value.

81

Final Water Needs Assessment. Utah Division of Water Resources (2016). Pg. 2-3.
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Figure 15: Corrected WCWD Population
Pop in
Year

% Wash County Pop Gardner Inst. Total
Actually in WCWD's Wash. County Pop
SeNice Area 1

Projections

WCWD
SeNiceArea
Using85%
System Ratio

2015
2020
2025
2030
2035
2040
2045
2050
2055
2060
2065

85%
85%
85%
85%
85%
85%
85%
85%
85%
85%
85%

154,602
186,618
219,019
251,636
286,768
320,956
355,549
391,468
429,295
468,830
508,952

131,412
158,625
186,166
213,890
243,753
272,813
302,216
332,747
364,901
398,506
432,609

(1) 2016 Water Needs Assessment (DWRe)

This table demonstrates that if WCWD’s actual service area population is used, rather
than its taxable area, the expected population decreases by nearly 68,000 people. This
reduces WCWD’s expected demand significantly.

I.B.3

The DEIS failed to analyze how the COVID-19 pandemic and the
resulting economic recession will affect future water demand by
slowing population growth and economic growth in Washington
County

9602-7

The COVID-19 pandemic hit the United States in early 2020. On March 6, 2020, Utah
Governor Gary Herbert declared a state of emergency, and by mid-March “[t]he
unraveling of the life Utahns once knew started to accelerate.”82 Reclamation issued the
DEIS for the Lake Powell Pipeline in June 2020—three months after Governor Herbert
declared a state of emergency and normal life in Utah was fundamentally changed. The
DEIS, however, entirely omits any mention of the pandemic or the resulting economic
recession.

82

Dennis Romboy, The day everything changed: The Utah coronavirus story, Deseret News, May 2, 2020,
https://www.deseret.com/utah/2020/5/2/21239082/coronavirus-covid-19-utah-salt-lake-city-nba-jazz-rudy-gobertearthquake.
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The DEIS’s failure to acknowledge and discuss the pandemic and the recession results in
an arbitrary and capricious purpose and need statement. The purpose and need of the
Lake Powell Pipeline is highly dependent on forecasts of future population growth and
economic growth, and the pandemic and the recession will slow both. In short, the
growth projections underlying the DEIS are now severely outdated.83 Therefore, the FEIS
must analyze how the pandemic and the recession will impact the purpose and need for
the Lake Powell Pipeline.
The pandemic is depressing growth in Washington County in two ways. First, short-term
growth in Washington County and migration to the county is being stifled by public
health policies like “shelter-in-place,” which prohibit and/or strongly discourage people
from physically moving to or visiting locations away from their homes. This is negatively
impacting migration, thereby stifling the factor that is expected to drive about a third of
Utah’s future growth.84
Second, the economic fallout of the pandemic will likely persist for many months if not
years. The pandemic has created the worst economic downturn in United States history
since the Great Depression.85 Early estimates of national GDP for the second quarter of
2020 show a massive and unprecedented drop of nearly 35 points.86 The Provo Office’s
failure to even address this massive change in economic conditions occurring in America
and the project area is an egregious oversight.
It is difficult to estimate just how long the recession will last, but some peer-reviewed
papers are already predicting that the world economy will not normalize for many years,
even after a vaccine has been developed and distributed.87 Unemployment in Washington
County spiked to its highest level in 30 years during the midst of the pandemic.88 This is
discouraging investment in Washington County and dissuading migration.
Some of the state’s top demographers are already saying that Utah will likely experience
severely slowed population growth as a result of the COVID-19 pandemic.89 This means
83

University of Utah Kem C. Gardner Policy Institute (Gardner Institute). 2017. Utah’s Long-term Demographic
and Economic Projections. University of Utah, Salt Lake City, Utah.
84
Ibid.
85
Fernandes, N, Economic effects of coronavirus outbreak (COVID-19) on the world economy, Available at SSRN
3557504 (2020).
86
https://www.frbatlanta.org/cqer/research/gdpnow
87
Guerrieri, V., Lorenzoni, G., Straub, L., & Werning, I, Macroeconomic Implications of COVID-19: Can Negative
Supply Shocks Cause Demand Shortages? (No. w26918) National Bureau of Economic Research.
88
U.S. Bureau of Labor Statistics, Unemployment Rate in Washington County, UT [UTWASH3URN], retrieved
from FRED, Federal Reserve Bank of St. Louis; https://fred.stlouisfed.org/series/UTWASH3URN, August 19,
2020.
89
Davidson, Lee. “COVID-19 may finally tap the brakes on Utah’s blazing fast population growth.” (05/13/20).
https://www.sltrib.com/news/politics/2020/05/13/covid-may-finally-tap/
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that the 2017 Gardner population projections, which estimate that Washington County’s
population will nearly triple, are unlikely to hold true. The severity of the public health
and economic crises caused by COVID-19 will likely reduce the level of growth in
Washington County substantially. Therefore, the DEIS should not base the need for the
LPP off these now outdated population projections, and Reclamation must analyze for
these new facts in the FEIS.

I.B.4

9602-8

If The Provo Office of the Bureau used reasonable water supply and
demand estimates, it would show that there is no need for the Lake
Powell Pipeline
The DEIS compares water supply with water demand to determine whether Washington
County needs water from the LPP. Since the DEIS narrowly defines the purpose of the
project and then greatly inflated water demand and severely underreported water supply,
it finds that there will be a water shortage in Washington County and that the LPP will
be needed. Specifically, the DEIS claims approximately 86,000 acre-feet of water per year
will be necessary to meet water demand in 2060.
As discussed above, this is a false justification for the Lake Powell Pipeline. The demand
estimates underpinning this statement have been inflated 150% to 200%,90 and the
supply estimates exclude an enormous amount of water from both the Virgin River and
from various secondary sources. If reasonable, water supply and demand estimates had
been used, there would be no need for the LPP.
Figure 2 demonstrates that there will be at least 189,000 acre-feet of water in the
Washington County, and Figure 10 demonstrates that one acre-foot of water can support
at least 2.5 households (or 6.5 people). This means that Washington County’s future
water supply could reasonably support 1.2 million people, which is far more than 508,000
people the Gardner Institute projects will be present in Washington County in 2065.91
Moreover, these projections are now outdated, as they do not account for how the
pandemic and the economic recession will impact population growth in Washington
County.
The DEIS further claims that part of the need for the LPP project is to create a secure
water supply. See the following quote:
A more diverse and secure water supply is needed to mitigate vulnerabilities to
90
91

See Figure 9: Summary of Observed vs. Inflated DEIS Demand Values
University of Utah Kem C. Gardner Policy Institute (Gardner Institute). 2017. Utah’s Long-term Demographic
and Economic Projections. University of Utah, Salt Lake City, Utah.
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unexpected demand and supply scenarios and ensure reliable water deliveries
into the future.92

This too is a false statement. Washington County currently has ample and diverse water
sources. Figure 2 demonstrates that there is at least 189,000 acre-feet of reliable, nongroundwater sources in Washington County and Figure 1 shows that the BOR does not
expect flows in the Virgin River to decline by any significant amount even with all the
additional pressures of climate change. The BOR itself estimates that flows in the Virgin
River will remain well above 160,000 acre-feet throughout the century.93
Furthermore, the district claims to have access to a 100,000 acre-feet water “bank,”
which will be used to shore up supplies during anomalously low-water years.94 The
district states that this emergency water storage will eventually grow to 300,000 acrefeet.95 This is a tremendous quantity of water and is more than enough to provide a secure
source to a population of just over 500,000 people.

I.B.5

The WCWD’s “pay-as-you-go” plan demonstrates that even the
WCWD acknowledges that there is no serious or pressing need for
additional water in Washington County
In public discussions related to the repayment of the proposed LPP, water officials from
the DWRe and the WCWD devised a financial scheme they called “Pay-As-You-Go.”96 In
a 2008 correspondence between WCWD and the DWRe, the WCWD’s General Manager,
Ron Thompson, outlined this pay-as-you-go concept, asking for confirmation from the
DWRe about the proposal.97 The concept would allow the WCWD to defer paying for the
entire project by instead buying smaller portions of the LPP’s water, which they refer to
as “blocks.”98 According to these officials, the WCWD would only pay the costs and
interest associated with one small block of water at a time.99
This scheme was presented by the WCWD to the Executive Water Finance Board (EWFB)
92

Lake Powell Pipeline Draft Environmental Impact Statement, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 9.
Reclamation. 2014. “Virgin River Climate Change Analysis Statistical Analysis of Streamflow Projections.”
Technical Memorandum. Katrina Grantz. March 26, 2014.
94
Fitch Ratings. 2017. “Correction: Fitch Upgrades Washington County Water Conservancy, UT's Water Revs;
Affirms GOs”.
95
Ibid.
96
Thompson, Ronald. “RE: Lake Powell Pipeline Financing.” Received by Dennis Strong, August 14, 2008.
97
Ibid
98
Ibid
99
Ibid
93
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at a June 2018 meeting. The relevant slide from the presentation is shown in Figure 16.100
This graphic demonstrates that the WCWD plans to withdraw an initial 15,600 acre-feet
of water from the LPP and then slowly add 2,700 acre-foot increments. This
demonstrates that even the WCWD recognizes that LPP water is not needed in
Washington County.
Figure 16: Pay-as-you-go as Presented to the EWFB
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Similarly, Attachment B of Appendix C-10: Hydrology provides a chart of expected water
withdrawals from Lake Powell by the LPP.101 It, like Figure 16, shows that the WCWD
does not plan to fully use the LPP’s water for many years. It is presented in Figure 17.

100

Aguero, Jeremy. (2018, June). The Economic and Fiscal Implications of Water Policy in Washington County,
Utah. Slides presented at Executive Water Finance Board meeting, Salt Lake City, UT. Electronic copy of
presentation: https://gomb.utah.gov/wp-content/uploads/2019/04/WCWCD-Economic-and-Fiscal-ImplicationsJeremy-Aguaro.pdf
101
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-10, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Attachment B.
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Figure 17: Pay-as-you-go as Represented in the DEIS

This figure demonstrates that the WCWD does not plan to withdraw 86,000 acre-feet of
water from the LPP until about 2049. The WCWD’s pursuit of this unorthodox withdrawal
schedule proves that they do not have a pressing or serious need for LPP water in
Washington County.

Previous planning documents and official testimony from the WCWD
and the Utah Board of Water Resources relating to need are
contradictory and demonstrate these agencies’ troubling history of
deception
Both the WCWD and the Utah Board of Water Resources (UBWRe) have a disconcerting
history of submitting contradictory and false information about the WCWD’s water
supply and demand to state and federal officials. Exaggerating future or existing water
use is no different than a government representative intentionally exaggerating the
number of constituents needing services, or the amount of services an agency claims to
deliver to said constituents. It also raises questions regarding the validity of the need
estimates provided in the DEIS.
In their official document submissions to FERC to receive federal permits for the
proposed Pipeline, DWRe clearly indicated that Washington County residents are using
far more water than the U.S. average or Utah average. On page 45 (3S5) of the April 2016
Final Lake Powell Pipeline Water Needs Assessment submitted by the Utah Division of
Utah
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Water Resources to FERC, Washington County residents used 325 gallons of municipal
water per person per day.102
The Division calculated future water needs using this water use figure of 325 from the
year 2010, because they sought to demonstrate to FERC that Southwestern Utah needs
the Lake Powell Pipeline. This can be plainly seen in the April 2016 Final Lake Powell
Pipeline Water Needs Assessment, which includes the following water demand chart
showing the long term water ‘needs’ of Washington County, based on this water use
figure of 325 gallons.103
Figure 18: Water Demand from the 2016 Water Needs Assessment
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This water use figure of 325 has received immense criticism from Utah legislators, the
public and the media since it is more than twice the national average and significantly
higher than the per person water use of most Western U.S. cities. Perhaps that’s why on
August 22 at the Water Development Commission, a representative of the Washington
County Water District testified to the Commission that Washington County residents are
using just 140 gallons of water per person per day:
So we’re about, with some second use, which is an estimate, we’re in the 140
gallons per capita per day. (Audio minute 2:16:51)
This 140-gallon figure is less than half the 325 gallon per day water use figure presented
to FERC by the Division. If indeed Washington County residents are using just 140
102

Utah Division of Water Resources. Final Lake Powell Pipeline Water Needs Assessment, April 2016, sec. 3.2.1,
pg. 42
Utah Division of Water Resources. Final Lake Powell Pipeline Water Needs Assessment, April 2016, figure 4S6,
pg. 45.
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gallons per person per day, then there is no need for water from the Lake Powell Pipeline,
and therefore the proposed RMP amendment. The water demand graph below and the
line in red shows future water needs based on the District’s claim that Washington
County residents are using just 140 gallons of water per day.
Figure 19: Water Demand with 140 gpcd
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The graph above demonstrates that the District’s current water supply is enough to
sustain growth beyond the year 2060 without water from the Lake Powell Pipeline. If
Washington County residents are using 140 gallons of water a day, as presented by the
District’s representative, then this is great news for taxpayers because it means the
District is not running out of water and there is absolutely no need to spend billions on
the Lake Powell Pipeline. This contradictory information is extremely disconcerting as it
implies a concerted effort to misinform the Utah Legislature or FERC, or both. It also
implies that BOR has been misinformed about the need for the proposed LPP project.
Incredibly, the District representative also presented data to the Commission, which
contradicts his own testimony regarding water use and future water needs.
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Figure 20: WCWD Presentation to FERC

Washington County Water Supply and Anticipated Demand
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Accompanying a slide of the above graphic, the District’s General Manager testified at
the August 22 Committee meeting that Washington County had nearly 50,000 AF of
water demand in 2015:
The blue line here is current developed water supply within the County some of
that is District water some of that is municipal. Our current demand in 2015
was about 50,000 acre-feet of water. By 2030 we project a demand of 75,000
acre-foot and by 2016, 149,000 acre foot. That’s assuming our population
grows during that time frame to about a half a million people. That’s also
assuming that we will have achieved a 35% per capita reduction by the 2060
time frame.104
The District presented population data for the years cited in the above slide, 2015, 2030,
and 2060. This makes it easy to calculate per person water use by dividing the Water
Demand presented in this graph by the population numbers presented to Utah
Legislative Committee by the District, which shows the per person water use is 289 in
2015, 268 in 2030 and 267 in 2060. Clearly these water use figures differ markedly from
the 140 gpcd number the District representative testified to on August 22. The data
presented on the slide contradicts the District’s statements about water needs.

I.B.7

The WCWD has previously provided contradictory and incorrect
information to official governing bodies pertaining to elasticity,
raising questions about the validity of the DEIS’ demand estimate
The WCWD has previously misinformed the public, Utah legislators, and the executive
branch about the impact of water rate increases on Washington County’s water use. This
104

Audio from the Legislative Water Development Commission meeting August 22, 2017, audio minute 2:04:50,
http://utahlegislature.granicus.com/MediaPlayer.php?view_id=2&clip_id=21769&meta_id=741495
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deception raises serious doubts as to the validity of the information the WCWD provided
to the BOR.
On June 13, 2018, a representative of the WCWD misinformed the Executive Water
Finance Committee about the impact of its proposed water rate increases upon water
demand.105 In his presentation, the representative noted that the WCWD is planning on
raising water rates in Washington County by 300%.106 This large increase in water rates
is needed to pay the high construction costs of the proposed LPP. The slide below clearly
indicates the water district’s intention to raise water rates.
Figure 21: WCWD Old Planned Rate Increases

Water Rate Increases Planned
in Washington County
Period

Wholesale Rate Increase

2020

$0.50

2025

$1.00

2030

$1 .50

2035

$2.00

2040

$2.50

2045

$3.00

2050

$3.00

2055

$3.00

2060

$3.00

2018-2060

$2.12

1

300% Water
Rate Increases

However, the WCWD has failed to accurately account for the impact of reduced water
demand as a function of increased water price. Getting price elasticity correlation
estimates and water rate revenue calculations wrong is more than just unprofessional, it
is financially irresponsible to a water agency’s customers. The intentional inaccurate
forecasting and/or communicating erroneous future rate revenue can lead to increased
indebtedness, the downgrading of bond ratings, staff termination and in some cases the
conviction of financial fraud. It is equally disappointing to see the Provo Office fail to
105

Aguero, Jeremy. (2018, June). The Economic and Fiscal Implications of Water Policy in Washington County,
Utah. Slides presented at Executive Water Finance Board meeting, Salt Lake City, UT. Electronic copy of
presentation: https://gomb.utah.gov/wp-content/uploads/2019/04/WCWCD-Economic-and-Fiscal-ImplicationsJeremy-Aguaro.pdf
106
Ibid
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serve the public interest with this same disregard for the impact of water rate increases
on Washington County’s population – particularly during the pandemic economy.
The WCWD’s representative assumed an elasticity rate of 0.5 during his June 2018
presentation. This is evidenced by the following graphic from the presentation:
Figure 22: WCWD's Assumed Elasticity
Price elasticity assumptions have
been integrated into the WCWCD's
supply-demand estimates since

2016
Assumptions designed to be
conservative
Additional study is needed on the
sustainability of consumption
behavior changes
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Alas, the WCWD failed to either understand basic market economics or chose to
intentionally misinform this public body in the same presentation by failing to account
for the elasticity of price upon demand. In spite of their stated intention to raise water
rates by 300%, the WCWD did not present the real reduction in water use which would
occur under this massive increase in water rates. At a water use of 304 gpcd, a 300%
increase in price should reduce water use to roughly 152 gpcd. But instead, the WCWD
presented the claim that water use would only drop some 20% to 182 gpcd in response to
a 300% increase in water rates:
Figure 23: GPCD of 182 from the Same Presentation
250
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Assumption #3
Higher water prices
will result in less
water demanded and
increase conservation
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In another slide, the WCWD provides an estimate of 215 gpcd for the same time period.
Figure 24: GPCD of 215 from the Same Presentation
Water Rates
Adjusted
GPCD

Total WCWCD
Deliveries

Wholesale Rate
Increase

Capital
Yield

2020

265.0

8.98 B gallons

$0.50

$4.49 M

2025

253.9

11.2 B gallons

$1 .00

$11 .18 M

2030

243.4

13.2 B gallons

$1 .50

$19.77 M

2035

233.0

15.2 B gallons

$2.00

$30.37 M

2040

223.7

17.0 B gallons

$2.50

$42.41 M

2045

215.3
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$3.00

$55.96 M

2050

2 15.3
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$64.25 M

2055

215.3

24.3 B gallons

$3.00

$72.98 M

Period

Sensitivity #3
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price elasticity and
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2060
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The WCWD has failed to accurately incorporate the elasticity of price upon demand for
the purpose of accurately determining future water use and therefore future water rate
revenues. The agency and its lobbyists have also failed to understand how elasticity
impacts its ability to repay Utah taxpayers for their monetary investment in the LPP. For
the WCWD to use either gpcd value, 182 or 215, after agreeing that elasticity is 0.5, is
either intentional malfeasance or innocent incompetence about the fundamental basics
of their chosen profession: water delivery. Either way, the revenues calculated in this
testimony by the WCWD do not meet professional standards in the water supply
industry. This demonstrates a troubling history of incompetence or deception within the
WCWD relating to water demand. It is also further evidence that the flawed purpose and
need statement for the Lake Powell Pipeline relied on incorrect and outdated data and
assumptions.

II.

The Provo Office of the Bureau failed to adequately account for the
effects of climate change in the DEIS

II.A The BOR failed to address whether Utah will have enough water
remaining in its allocation of the Colorado River to supply the Lake
Powell Pipeline given water volume decreases caused by climate
change

9602-9

A vast chorus of scientists have published numerous studies demonstrating that climate
change will substantially reduce Colorado River flows in the future in addition to the
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impacts already observed. Consequently, Utah will likely not have enough water
remaining in its Colorado River allocation to supply the additional water diversions
proposed by the Lake Powell Pipeline without cutting other existing water uses in Utah.
The Bureau’s own 2012 climate change study on the Colorado River identified that 1 in
every 4 or 5 years there will not be enough water in the Colorado River to satisfy all uses
by the year 2060. Despite the consensus within the scientific community, the BOR failed
to study this issue in the LPP DEIS. This failure to take a hard look at how climate change
and declining Colorado River waters supplies will impact the Lake Powell Pipeline
violates NEPA, and the FEIS must fully analyze this issue.
In order to determine the feasibility of the Lake Powell Pipeline, the Provo Office of the
Bureau should have, but did not, study whether Utah will reasonably have enough water
in its Colorado River allocation by the mid-century to support the additional diversions
proposed by the Lake Powell Pipeline. Without this analysis, the BOR’s study is
incomplete and does not adequately consider the impacts of climate change to Utah’s
Colorado River allotment.
Instead the BOR examined what effects the LPP may have on the elevation level of Lake
Powell if the LPP could withdraw water without issue from Lake Powell and included some
climate change modeling in this analysis.107 This is a fallacious and potentially specious
analysis that not only undermines the BOR’s own published science on climate change
and its impacts to the Colorado River, it raises questions as to why the Provo Office would
go out of its way to deny climate change impacts being observed in 2020.
In essence, the analysis conducted by the Provo Office of the Bureau in Appendix C-10
simply assumes that Utah will have enough water in their Colorado River allocation to
supply the Lake Powell Pipeline as a matter of political expediency. The Provo Office of
the Bureau does not conduct any analysis or cite any studies to prove the legitimacy of
this assumption. We once again must raise the ethical question of who the Provo Office
of the Bureau is serving – the public or Pipeline lobbyists?
Furthermore, the analysis conducted by the Provo Office of the Bureau in Appendix C10 does not attempt to accurately model the elevation level of Lake Powell, creating
results that are not applicable to real world policy decisions, like the pending ROD. This
is stated explicitly by the BOR on Appendix C-10, page 32:
Note that these model results do not represent what the actual reservoir
elevations or releases would be in any particular year. Model results should be
interpreted based on the relative differences between the Pipeline and No
107

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-10, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778.
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Action Alternatives.108

This occurs because the BOR uses unrealistic demand assumptions to simplify their
modeling process. They admit to this on page 32 of Appendix C-10:
It is recognized that the Upper Basin States plan to develop their compact
allocated Colorado River water and, as such, it is highly unlikely that depletions
would remain at the 2020 level in the future. It should also be noted that the
modeling effect of holding most Upper Basin depletions constant at 2020 levels
results in depletions significantly lower than the future long-term depletion
projections provided by the Upper Basin States, which assume that Upper Basin
depletions would grow through 2060.109
This is problematic because Lake Powell is projected to quickly reach cavitation,
effectively halting hydropower generation at Glen Canyon Dam.110 This would likely be a
violation of the Upper Basin’s Drought Contingency plan, which aims to preserve
hydropower generation at the Glen Canyon Dam through various demand management
strategies.111 Building the LPP would only exacerbate this process, accelerate Lake
Powell’s decline and violate the Drought Contingency Plan by failing to address demand
management among some of the biggest water wasters in the Colorado River Basin –
Washington County water users and their 300+ gpcd water use.
By failing to even attempt to accurately project elevation levels in Lake Powell if the
Pipeline is built, the BOR is essentially refusing to study what effect the LPP may have
on hydropower generation at Lake Powell. This failure to take a hard look at how the Lake
Powell Pipeline would affect hydropower generation violates NEPA.
In addition, by failing to accurately model Lake Powell’s elevation level, the BOR is
effectively refusing to study whether or not the LPP’s intake pipe will be above or below
the water line in Lake Powell, an essential component of the LPP’s technical feasibility.
This violates NEPA’s hard look requirement. If the LPP’s water intake is above the water
line in Lake Powell, it will not be able to withdraw water from the LPP, thus resulting in
a “dry” pipeline.

108

Ibid, page 32.
Ibid.
See Figure 26
111
Bureau of Reclamation. “AGREEMENT FOR DROUGHT RESPONSE OPERATIONS AT THE INITIAL
UNITS OF THE COLORADO RIVER STORAGE PROJECT ACT” (2019).
https://www.usbr.gov/dcp/docs/final/Attachment-A1-Drought-Response%20Operations-Agreement-Final.pdf
109
110
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II.B Numerous scientific studies demonstrate that climate change will
reduce flows in the Colorado River significantly
NEPA requires the BOR to use “high quality information and accurate scientific analysis”
when it prepares an EIS.112 The BOR must “insure the professional integrity, including
the scientific integrity, of the discussion and analyses” in an EIS.113 Accordingly, an EIS
cannot rely on outdated or stale data.114 The Lake Powell Pipeline DEIS is arbitrary and
capricious, and it fails to take a hard look at the environmental consequences of the
pipeline, because the DEIS does not use the most recent and best scientific data that
details how climate change will decrease water supplies in the Colorado River basin.
Voluminous studies conducted by credible research institutions, local, state, and federal
water suppliers, and independent scientific organizations, which have been published
consistently in peer-review journals, demonstrate widely that climate change has
reduced the flows of the Colorado River, and will continue to do so.115 A report by the
Western Water Assessment entitled Colorado River Basin Climate and Hydrology: State of
the Science reviewed and summarized over 800 peer-reviewed papers and reports dealing
with climate and hydrology in the Colorado River Basin.116 Its findings support the claim
made above. Specifically, it states:
Together, these uncertainties regarding the magnitude of future temperature
and precipitation change, and regarding the true sensitivity of basin hydrology
to specific temperature and precipitation changes, have led to a broad range of
potential future hydrologic outcomes. However, across the many studies and
assessments of future [Colorado River Basin] hydrology, this range of
outcomes is strongly tipped toward reduced runoff, reflecting the pervasive
impact of the projected warming (emphasis added). 117
This report, and the plethora of scientific literature that it cites makes clear that flows in
the Colorado River, and subsequently Utah’s Colorado River allocation, will decrease in
the coming decades as the effects of climate change worsen.
A wealth of scientific, peer-reviewed, and published studies quantify what annual
naturalized flows at Lees Ferry will likely be in the mid-21st century given the effects of
climate change. The studies referenced within the DEIS are Udall & Overpeck (2017),
112

Lands Council v. Powell, 395 F.3d 1019, 1031 (9th Cir. 2005); see also 40 C.F.R. § 1500.1(b).
40 C.F.R. § 1502.24.
114
N. Plains Res. Council, Inc. v. Surface Transp. Bd., 668 F.3d 1067, 1086 (9th Cir. 2011).
115
Lukas, Jeff, and Elizabeth Payton, eds., Colorado River Basin Climate and Hydrology: State of the Science.
Western Water Assessment, University of Colorado Boulder, DOI (2020) https://doi.org/10.25810/3hcv-w477
116
Ibid.
117
Ibid. Page 427.
113
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Milly & Dunne (2020),118 and the Bureau’s own 2012 Colorado River Basin Supply and
Demand Study.119 Unfortunately, the BOR relies heavily on their own 2012 study to model
predictions about flows to the Colorado River, despite more recent studies that providing
an updated picture for the Colorado River Basin (CRB).
The BOR’s 2012 study almost certainly underestimates the effects climate change will
have on the Colorado River Basin. In the eight years since the BOR’s 2012 study, new
science has come out that suggests that a 9% flow decrease is optimistic and that true
flow declines will likely be larger. The Bureau’s continued reliance on the 2012 report,
especially given the more recent scientific consensus showing otherwise, is troubling.
Udall & Overpeck (2017) predict that annual naturalized flows at Lees Ferry could
decrease 20% to 30% from the 1906-1999 average of 15.2 maf.120 This would bring annual
naturalized flows down to 12.16 maf or 10.64 maf respectively.
While Milly & Dunne (2020) do not exactly quantify what annual naturalized flows at
Lees Ferry will likely be in the mid-century, they do quantify how climate change will
affect annual mean discharge, or runoff, in the Upper Colorado River Basin.121 Their
findings support those of Udall & Overpeck (2017). Specifically, Milly & Dunne (2020)
find that mean discharge under RCP4.5122 could decrease 5% to 24% and that mean
discharge under RCP8.5123 could either increase 3% or decrease 40%. To Milly & Dunne
(2020), these findings demonstrate that “an increasing risk of severe water shortages is
expected.”
Yet, the BOR’s 2012 Colorado River Supply and Demand study, which is Central to the
BOR’s findings in the DEIS, finds a less severe decline in annualized natural flows at Lees
Ferry. By 2060, the BOR 2012 study estimates that mean naturalized flows at Lees Ferry
will drop 9% from the 1906-2007 baseline period.124 However, if the median flow decrease
is used instead of the mean, this decrease could be closer to a 15% (a drop from 15 maf
118

The Udall and Milly studies were mentioned by the LPP DEIS on page 16 of appendix B
The 2012 Supply and Demand study is mention by the LPP DEIS on page 6 of appendix C-10: Hydrology
120
Udall, B., & Overpeck, J. (2017). The twenty-first century Colorado River hot drought and implications for the
future. Water Resources Research, 53(3), 2404-2418.
121
Milly, P. C., & Dunne, K. A. (2020). Colorado River flow dwindles as warming-driven loss of reflective snow
energizes evaporation. Science, 367(6483), 1252-1255.
122
RCP stand for “Representative Concentration Pathways” and come from the IPCC’s 5th Assessment Report
(AR5). RCP4.5 models a scenario where greenhouse gas emissions peak in 2040 and total global temperature
increases reach +2 and +3 degrees C by the year 2100.
123
RCP 8.5 is the “worst case scenario” pathway where emissions increase through the year 2100.
124
Colorado River Basin Water Supply and Demand Study, Technical Report B, Bureau of Reclamation (2012).
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20B%20%20Water%20Supply%20Assessment/TR-B_Water_Supply_Assessment_FINAL.pdf
119
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to 12.7 maf).125 The difference in the projected mean and median flow levels is accounted
for by a few unusually high flow years skewing the average upward. The BOR’s 2012 study
is not the most accurate picture of what is happening in real time in the CRB and should
not be utilized as the primary source to model future flows in the basin.
Udall & Overpeck (2017) specifically highlight the shortcomings of the Colorado River
forecasts noting that:
Fifteen years into the twenty-first century, the emerging reality is that climate
change is already depleting Colorado River water supplies at the upper end of
the range suggested by previously published projections.126
Udall and Overpeck demonstrate that many previous climate models underestimate the
effects of climate change. They provide evidence highlighting that these underestimates
occurred because many previous climate models do not adequately account for
megadroughts. A megadrought is a multi-decadal drought that has the potential to
dramatically reduce water supplies in the Colorado River Basin.127
In recent years, a number of studies have explored this phenomenon more closely. A
2016, Ault et al publication found the following:
We find changes in the mean hydroclimate state, rather than its variability,
determine megadrought risk in the American Southwest. Estimates of
megadrought probabilities based on precipitation alone tend to underestimate
risk. Furthermore, business-as-usual emissions of greenhouse gases will drive
regional warming and drying, regardless of large precipitation uncertainties.
We find regional temperature increases alone push megadrought risk above
70%, 90%, or 99% by the end of the century, even if precipitation increases
moderately, does not change, or decreases, respectively. While each possibility
is supported by some climate model simulations, the latter is the most common
outcome for the American Southwest in Climate Model Intercomparison
generation models.128
Ault et al (2016) found that the climatological patterns associated with climate change
in the Colorado River Basin (i.e. rising temperatures and declining precipitation) will
125

Ibid.
Udall, B., & Overpeck, J., The twenty-first century Colorado River hot drought and implications for the future
Water Resources Research, 53(3), 2404-2418 (2017).
127
Ault, T. R., Mankin, J. S., Cook, B. I., & Smerdon, J. E., Relative impacts of mitigation, temperature, and
precipitation on 21st-century megadrought risk in the American Southwest, Science Advances, 2(10), e1600873
(2016)
128
Ibid.
126
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increase the chances that a megadrought will occur in the next century to 99%—a
certainty. Undoubtedly, this will have severe consequences on water supplies in the CRB
and, as Udall & Overpeck (2017) indicate, is not accounted for in the BOR 2012 study.
Additionally, a paper published in April 2020 by Williams et al demonstrates how severe
megadroughts can be. Specifically, they say:
We use hydrological modeling and new 1200-year tree-ring reconstructions of
summer soil moisture to demonstrate that the 2000-2018 [Southwest North
America] drought was the second driest 19-year period since 800 CE, exceeded
only by a late-1500s megadrought. The megadrought-like trajectory of 20002018 soil moisture was driven by natural variability superimposed on drying
due to anthropogenic warming. Anthropogenic trends in temperature, relative
humidity, and precipitation estimated from 31 climate models account for 47%
(model interquartiles of 35 to 105%) of the 2000-2018 drought severity,
pushing an otherwise moderate drought onto a trajectory comparable to the
worst [Southwest North America] megadroughts since 800 CE.
This evidence provided in the Williams et al study emphasizes that climate change has
already created one of the worst megadroughts in CRB history. The drought began in
2000 and lives on today. It is the second worst drought in CRB since 800 CE, the same
year Algebra was invented.129 Also, Williams et al shows that the reason this drought
became so prolific is due to climate change. As the effects of climate change intensify
over the coming century, so too will the severity of droughts in the CRB.
Furthermore, the aforementioned Western Water Assessment report categorizes every
major publication since 2005 that estimates climate change affected flows in the
Colorado River.130 Their summary is reproduced in Figure 25.
Figure 25: WWA Summary of Climate Change Studies
Studies or assessments
using these simulations

Methodology

Synthesis of
results of these
studies for
Upper Basin
runoff in mid21st century

Comments

129

Al-Khwārizmī, Encyclopedia Britannica, https://www.britannica.com/biography/al-Khwarizmi
Lukas, Jeff, and Elizabeth Payton, eds., Colorado River Basin Climate and Hydrology: State of the Science.
Western Water Assessment, University of Colorado Boulder, DOI (2020) https://doi.org/10.25810/3hcv-w477
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CMIP3 GCM
projections + BCSD
statistical
downscaling +
hydrologic model

CMIP3 GCM
projections + delta
method downscaling
+ hydrologic model
CMIP3 GCM
projections +
dynamical
downscaling with
RCMs; runoff
directly with RCMs;
runoff directly from
the RCMs
CMIP3 GCM
projections; runoff
directly from the
GCMs
CMIP5 GCM
projections + BCSD
statistical
downscaling +
hydrologic model

CMIP5 GCM
projections + other
statistical
downscaling +
hydrologic model
CMIP5 GCM
projections +
observed runoff
sensitivities to
temperature and
precipitation

Christensen and
Lettenmaier (2007);
Reclamation (2011);
Woodbury et al. (2012);
CWCB (2012); Reclamation
(2012e); Harding, Wood, and
Prairie (2012); Ficklin,
Stewart, and Maurer
(2013)

Most (60–80%)
simulations show
reduced runoff;
median change 10% (-25% to
+10%)

All studies used the
VIC model except
Woodbury et al.
(Sac-SMA and
WEAP)

Deems et al. (2013)

Median change 10% to -20%

Individual
simulations not
reported; study also
examines effects of
dust on snow

Gao et al. (2011)

Most (2 of 3)
simulations show
reduced runoff;
changes -16% to
+5%

Very small projection
ensemble; study
domain includes
Lower Basin
headwaters

Milly, Dunne, and Vecchia
(2005); Seager et al. (2007)

Nearly all (~95%)
simulations show
reduced runoff;
median change 10% to -20%

This method is less
reliable for basinscale runoff than
other methods

Reclamation (2016b; 2020)

About half of
simulations show
reduced runoff;
median change
0% (-25% to
+20%)

Outcomes are
shifted wetter than
other methods due to
the BCSD biascorrection
procedure's effects
on precipitation

Alder and Hostetler (2015);
Reclamation (2020)

Most (~70%) of
simulations show
reduced runoff;
median change -5
to -10% (-25% to
+10%)

Alder and Hostetler
(2015) used a variant
of BCSD lacking the
procedure that leads
to wettening;
Reclamation (2020)
used LOCA

Lehner et al. (2019)

All simulations
show reduced
runoff; median
change -17% (31% to -3%)

Future time period
varies by GCM and
corresponds to
temperature increase
of 2°C vs. 1950-2008
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CMIP5 GCM
projections; runoff
changes directly
from the GCMs
Generalized
temperature change
from GCMs +
hydrologic models
(or runoff sensitivity
to temperature
derived from
hydrologic models)

Seager et al. (2013)

Most (~80%) of
simulations show
reduced runoff;
median change 10% (-30% to
+10%)

Results are for the
2021-2040 period;
for mid-century, the
reductions would be
more prevalent and
larger

McCabe and Wolock (2007);
Udall and Overpeck (2017);
Milly and Dunne (2020);
Reclamation (2020)

All simulations
show reduced
runoff; median
change -20% (40% to -5%)

Results only reflect
future changes in
temperature, not
changes in
precipitation

Of these studies, only three predict that the median change in natural flows at Lees Ferry
will decrease as a consequence of climate change by less than 9% (less than the BOR 2012
study predicts). Two of these three studies were produced by the BOR. All the other
papers listed predict median decreases of 10% to 20%.
The DEIS recognizes that recent science shows that the Colorado River Basin is headed
for a hotter, drier future than previous studies indicated, but to argue for development,
rather than identifying a potential problem in the future. The BOR states the following
on page 16 of appendix B:
Under warmer, wetter climate change scenarios, the LPP would deliver a
surplus of water to the WCWCD’s service area. However, these scenarios are
unlikely according to recent scientific literature regarding climate change in the
Colorado River basin (Udall and Overpeck 2017; Milly and Dunne 2020).
It is clear that the BOR is underestimating the impacts of climate change on Colorado
River flows, especially in comparison to the majority of the scientific literature published
on the topic. This point is further supported by real-world, empirical observations. In
order to adequately consider the impacts of climate change on the Colorado River and
comply with NEPA, the BOR must base their projections on the most recent data
available.
Real naturalized flow data attained from the BOR in 2020 shows that the mean natural
flow at Lees Ferry for the 2011-2018 period (the latest year available) was 12.9 maf.131
131

Colorado River Basin Natural Flow and Salt Data, Bureau of Reclamation (updated Jan. 10, 2020)
https://www.usbr.gov/lc/region/g4000/NaturalFlow/current.html
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This is nearly 800,000 acre-feet lower than what the BOR 2012 study predicted.132 The
BOR 2012 study also critically underestimates the elevations in Lake Mead and Lake
Powell, again demonstrating the BOR’s optimistic 2012 study estimates. Utilizing this
study as the primary resource to determine the feasibility of LPP and the continued
decline of the CRB is shortsighted and ignores the updated science and disturbing trends
presented by the most recent elevation levels in Lake Powell and Lake Mead. This
violates Reclamation’s duty to use “high quality information and accurate scientific
analysis” in the Lake Powell Pipeline EIS.133
Figure 26 demonstrates this point by comparing the historical elevation levels of Lake
Powell to the predictions made by the BOR in their 2012 study, and Figure 27 does the
same for Lake Mead.
The observed data (i.e. the black line) for the Lake Powell graph was collected from the
BOR’s online data portal.134 For the Lake Mead graph, the observed data was gathered
from the BOR’s webpage.135 Both datasets used monthly observations, and neither were
seasonally adjusted. The data for the BOR projections (i.e. the red and blue lines) was
collected from figures G-4 and G-6 in the BOR 2012 study.136 Since the raw data was not
provided for either of these figures, an online data-scraping tool was used to estimate
the data from the graphs.137 The figures were then created using the statistical analysis
program R.

132

Colorado River Basin Water Supply and Demand Study, Technical Report B, Bureau of Reclamation (2012).
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20B%20%20Water%20Supply%20Assessment/TR-B_Water_Supply_Assessment_FINAL.pdf
133
Lands Council v. Powell, 395 F.3d 1019, 1031 (9th Cir. 2005); 40 C.F.R. § 1500.1(b).
134
Bureau of Reclamation. Historic Data Portal. Accessed June 2020.
https://www.usbr.gov/rsvrWater/HistoricalApp.html
135
“Lake Mead at Hoover Dam, End of Month Elevation” Reclamation (accessed June 2020).
https://www.usbr.gov/lc/region/g4000/hourly/mead-elv.html
136
Colorado River Basin Water Supply and Demand Study, Technical Report G, Bureau of Reclamation (2012).
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20G%20%20System%20Reliability%20Analysis%20and%20Evaluation%20of%20Options%20and%20Stategies/TRG_System_Reliability_Analysis_FINAL.pdf
137
http://www.graphreader.com/
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Figure 26: Lake Powell Elevations

Historic Lake Powell Elevation Compared to BOR Predictions
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Figure 27: Lake Mead Elevations

Historic Lake Mead Elevation Compared to BOR Predictions
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There are a few key takeaways from these figures. First, in both figures the observed
reservoir levels are lower than the BOR projections. The BOR projections were created
using the BOR 2012 climate model (the same model which predicted that flows in the
Colorado River would decline 9%). These figures suggest that the BOR 2012 study
overestimated how much water would be in the Colorado River system and that real flow
declines in the Colorado River will likely be greater than 9%.
Second, both these figures paint a dire picture of the Colorado River system. The BOR
2012 study estimated that both Lake Powell and Mead will decline quickly in the coming
decades, as can be seen by the swiftly declining projections in the figures. As stated
above, these estimates are likely overestimates. The true reservoir declines will likely be
larger and occur sooner than the BOR predicted. This means that Lake Powell could reach
cavitation (3,525 ft) in the next few decades. Similarly, Lake Mead will continue to drop
past water-shortage triggering elevation levels (as enacted by the recent Lower Basin
Drought contingency plan), forcing Lower Basin states to take larger and larger cuts to
their water supplies.
These charts, coupled with the weight of the numerous scientific studies listed above
strongly suggest that the BOR 2012 study—the results of which were used by the DEIS to
model the LPP’s effect on Lake Powell—underestimated the amount that flows will
decline in the Colorado River system over the coming decade as a result of climate
change. The 2012 study estimated that flows would decline by roughly 9%, however, the
litany of evidence provided above suggests that true flow declines are likely in the 20%
to 30% range.
This brings into question the veracity of the DEIS’s conclusion that the LPP will not have
a significant effect on Lake Powell. The BOR’s failure to use the most current science
available to inform its analysis of the LPP’s effects on Lake Powell violates NEPA.
Accordingly, Reclamation must update the discussion of climate change and hydrology
impacts in the FEIS.
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II.C The Colorado River cannot support the Lake Powell Pipeline
The 1922 Colorado River Compact grants the Upper Basin the right to the water
remaining after 7.5 million acre-feet (maf) has been delivered to the Lower Basin each
year.138 The Upper Colorado River Basin Compact of 1948 entitles Utah to 23% of the
Upper Basin’s water right.139 This means that Utah’s Colorado River allocation is
contingent on the level of flow in the Colorado River, specifically on the annual
naturalized flow at Lees Ferry.
In addition to the Colorado River Compact of 1922 and the Upper Colorado River Basin
Compact of 1948, there are several other legal authorities determining the amount of
Colorado River water Utah is entitled to. These further obligations make it all but certain
that Utah will overdraw its allocation of Colorado River water.
Most notably, the Winters v. United States decision and subsequent negotiations
established that Tribes in the Upper Basin are guaranteed a fixed amount of water
diversions and depletions from the Colorado River.140 The exact amount guaranteed to
each Tribe varies, but the Colorado River Basin Ten Tribes Partnership’s recent Tribal
Water Study Report states that the total Tribal diversion right in the Upper Basin is
roughly 1.8 maf and that total Tribal depletions in the Upper Basin in 2060 are likely to
be roughly 0.8 maf.141 The priority date of these Tribes’ water rights also differ from Tribe
to Tribe, but all rights are senior to the LPP’s March 12th, 1996142 priority date.
Furthermore, it is BOR policy that system losses in the Upper Basin (i.e. reservoir
evaporation, evapotranspiration, etc.) be counted as part of the Upper Basin’s beneficial
use.143 In 2018 (the most recent data available), these losses totaled roughly 0.45 maf.144
This means that system losses essentially represent a portion of the Upper Basin’s water
right which is unavailable to the Upper Basin states for actual use. For that reason,
system losses should be considered subtractions from the Upper Basin’s legal Colorado
River water supply.
Therefore, to find Utah’s actual Colorado River water right, one must determine what
annual naturalized flows at Lees Ferry are, subtract the quantities of water guaranteed
138

Reclamation. (1922). “Colorado River Compact.” US Bureau of Reclamation.
Reclamation. (1948). “Upper Colorado River Basin Compact.” US Bureau of Reclamation.
Winters v. United States, 207 U.S. 564, 28 S. Ct. 207, 52 L. Ed. 340 (1908).
141
Colorado River Basin Ten Tribes Partnership, Reclamation (2018). Tribal Water Study Report, Chapter 5.11.
https://www.usbr.gov/lc/region/programs/crbstudy/tws/finalreport.html
142
Reclamation. (2020). “Lake Powell Pipeline Project Draft Environmental Impact Statement” US Bureau of
Reclamation. Page 6.
143
Reclamation (2020). “Provisional Upper Colorado River Basin Consumptive Uses and Losses Report 20162020” US Bureau of Reclamation. Data prepared through 2018.
144
Ibid.
139
140
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to the Lower Basin and the Tribes, subtract the likely Upper Basin system losses, and
then find 23% of whatever quantity of water remains. In other words, Utah’s Colorado
River allocation can be approximated via the following:
!"# = (%&' − )*# − "# − +) ) × 0.23
Where UTR means Utah’s Colorado River water right, ANF means annual naturalized
flow at Lees Ferry, LBR means Lower Basin Colorado River water right, TR means
depletions by the Tribes that have water rights from the Colorado River, and SL means
Upper Basin system loss. This is similar to the methodology used by Robison (2016).145
Figure 28 uses the various flow decreases estimated by the studies mentioned in the DEIS
(Udall & Overpeck 2017; Reclamation 2012) as starting points to apply the UTR
calculation above.146 The table shows that Utah’s Colorado River allocation will shrink
substantially by the mid-century.
Figure 28: Utah's Colorado River Allocation Under Various Climate Scenarios
Mid-Century

Scenario

Flow at LF

Lower Basin

2060 Tribal

Delivery per

Water

1922 Compact

Depletions

Utah's
System Losses Upper Basin
.
h Colorado River
(2018)
Water Rig t
•
11
A ocat1on

BOR Avg (9% Dec.)

13.7

4.95

1.14

BOR Median (15% Dec.)

12.7

3.95

0.91

2000-2018 Observed

12.4

3.65

0.84

Udall (20% Dec.)

12.16

3.41

0.78

Udall (30% Dec.)

10.64

1.89

0.43

7.5

0.8

0.45

Note: Values in millions of acre-feet per year

In 2018 (the most recent year available), Utah consumptively used 1.048 maf of water
from the Colorado River system.147 If the LPP were built and Utah’s other Colorado River
uses did not decrease, Utah’s annual Colorado River use would grow by 0.086 maf to 1.134
maf by the mid-century (when the LPP proposes to begin withdrawing the full 0.086 maf

145

Robison, J. A. (2016). Climate Change and Allocation Institutions in the Colorado River Basin. Water Policy and
Planning in a Variable and Changing Climate, 289.
146
The data for the Mid-Century Flow at LF for the 2000-2018 observed scenario was taken from the BOR’s
Colorado River Natural Flow and Salt Data website:
https://www.usbr.gov/lc/region/g4000/NaturalFlow/documentation.html in May 2020.
147
Reclamation (2020). “Provisional Upper Colorado River Basin Consumptive Uses and Losses Report 20162020” US Bureau of Reclamation. Data prepared through 2018.
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of water). This means that in every scenario presented above, Utah would use more water
from the Colorado River than it is legally entitled.
The only scenario where Utah’s Colorado River water supply is close to Utah’s water
demand is the scenario entitled “BOR Avg (9% Dec).” This scenario comes from the BOR
2012’s study, which was shown in Section II.B to underestimate the effects of climate
change.
The results of Figure 28 are further supported by the BOR’s own 2012 study. The 2012
study by the BOR found that there is a 17 to 24% chance of a Lees Ferry Deficit occurring
by 2060.148 In other words, the BOR finds that roughly every 4 to 5 years, the Upper Basin
will use more water than they are legally entitled to use. A Lees Ferry Deficit is essentially
a violation of the 1922 Colorado River Compact where the Upper Basin fails to deliver 75
maf over 10-years to the Lower Basin.149 Since the 2012 study has been shown to
underestimate the effects of climate change, the actual likelihood of a Lees Ferry Deficit
is almost certainly much larger than 24%.
This finding states that once every four or five years, Utah will have to cut its water
supply to make up for the Upper Basin’s overdraw, an overdraw which, Utah would have
helped to produce via LPP withdrawals. This means that either the LPP or other Colorado
River water users in the state will have to cut its water use. The BOR 2012 study further
found that unless significant demand management strategies were implemented,
demand for Colorado River water would outpace supply creating a basin-wide deficit of
3.2 million acre-feet by 2060.150 In other words, the 2012 study demonstrates that there
is not enough water in the Colorado River to support the LPP.
Real world observations further support the data found in scientific literature. In 2000,
the reservoirs of the Colorado River were at 94% capacity. Today they are at 53% capacity
and are projected to end water year 2020 at 50% capacity.151 This exemplifies the stress
the Colorado River system is already under. Future rising temperatures and droughts will
exacerbate this, will continue to drive reservoir levels down, and will make projects like
the LPP wholly infeasible.

148

Colorado River Basin Water Supply and Demand Study, Technical Report G, Bureau of Reclamation (2012)
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20G%20%20System%20Reliability%20Analysis%20and%20Evaluation%20of%20Options%20and%20Stategies/TRG_System_Reliability_Analysis_FINAL.pdf
149
Ibid.
150
Colorado River Basin Water Supply and Demand Study, Executive Summary, Bureau of Reclamation (2012)
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Executive%20Summary/CRBS_Executive_Summa
ry_FINAL.pdf
151
24-Month Study. Bureau of Reclamation. May, 12, 2020. https://www.usbr.gov/uc/water/crsp/studies/
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The BOR even wrote a letter in 1982 expressing their belief that Utah would soon tap out
its Colorado River water supply. Water Right 41-2963 (A30414) for 8,000 cfs (power
production) and 3,960,000 AF (storage in Flaming Gorge Reservoir) was originally
assigned to the BOR and filed with a Priority Date of 8/7/1958. Various quantities of
water were segregated out of the water right over the years.
The BOR, as the holder of the original water right, has previously expressed concerns
about the amount of water available for appropriation from the original water right 412963 (A30414). In particular, on September 27, 1982, the Bureau of Reclamation sent a
letter to the Utah State Engineer regarding WR 41-2963 (A30414) regarding concerns to
the enlargement of the Carter Creek Canal sponsored by the Sheep Creek Canal
Company. The body of the letter states:
While it is true that under water rights application No. 30414 (41-2963)
covering Flaming Gorge Reservoir there was 500,000 AF reserved for Central
Utah Project through Flaming Gorge Aqueduct, we realize that the primary
purpose for which Flaming Gorge Reservoir was constructed to provide water
regulation so the Upper Colorado Basin States can develop their entitlement to
the Colorado River system through projects such as that sponsored by the Sheep
Creek Canal Company. Our main concern is that the company be aware that if
they proceed to make the investment in the enlargement of Carter Creek Canal
that at some future date there may be a lack of water under a 1982 priority to
realize the water supply that may be envisioned by the company. This
circumstance could result from the fact that presently undeveloped water rights
in Utah to appropriate waters tributary to the Colorado river system far exceed
Utah’s entitlement of the Colorado River System. These rights include those
held by the United States for units of both the initial and ultimate phases of the
Central Utah Project.152
The concern by the BOR in 1982 was that if an entity water company (such as WCWCD)
made the investments in improvements to canal improvements (or other improvements
such as a Lake Powell Pipeline), with a 1982 water right priority date, at some future date
there may be a lack of water under a 1982 priority to realize the water supply that may
be envisioned by the company. This circumstance could result from the fact that
presently undeveloped water rights in Utah to appropriate waters tributary to the
Colorado river system far exceed Utah’s entitlement of the Colorado River System.

152

BOR. Letter to Mr. Dee C. Hansen. September 27th, 1982.
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This is a major concern with respect to the major financial investment by the State of
Utah in the Lake Powell Pipeline in 2020. If the investment of billions of dollars is made
into the Lake Powell Pipeline over a period of years, and then it is discovered that there
is insufficient water available from the Green River (Flaming Gorge Reservoir) to pump
into the Lake Powell Pipeline, the State of Utah, the Utah Board of Water Resources, and
the WCWD may have a very expensive ($2 Billion or more) and unusable white elephant
pipeline on their hands, with no water available.
If the Bureau of Reclamation was concerned in 1982 that the presently undeveloped
water rights in Utah to appropriate waters tributary to the Colorado river system far
exceed Utah’s entitlement of the Colorado River System, it is ironic and a major concern
(Conflict of Interest) that the same Bureau of Reclamation is now producing the Draft
EIS for the Lake Powell Pipeline in 2020 and is now promoting “adequate water
availability.”
It is also a concern that if the availability of water in Water Right 41-2963 (A30414) was
in question by the Bureau of Reclamation in 1982, then the availability of water under
the subsequent Water Right 41-3479 (A30414d) is also in question. In addition, the
change Application for Water Right 41-3479 (a45683) includes a note indicating “Water
Rights which the State Engineer has identified may Experience Quantity Impairment.”
In case of a shortfall in Colorado River water delivery to the Lower Basin States (resulting
in a Compact Call under the 1922 Colorado River Compact), the impact on Upper Basin
States such as Utah is likely to be significant, especially for junior water rights. A new
Water Right with a Priority Date in 2020 would be more recent (and significantly junior
to) a priority Date of 1982 or even 1958, and is much more likely to be subject to Upper
Basin State water restrictions in case of a Colorado River Compact call.
The availability of sufficient water to support the Lake Powell Pipeline is a major concern
with respect to the above concerns, but especially in relation to the well documented
lower water flows in the Colorado River due to climate change and the current drought
conditions. These concerns are not addressed in the Draft EIS and need to be included
in the Final EIS.
The upshot of all these sources is that climate change will deplete flows in the Colorado
River so much that many states, including Utah, will face significant reductions in their
Colorado River allocation. The Colorado River cannot support the Lake Powell Pipeline,
and it is reckless at best for the BOR to give approval to this project. The DEIS violates
NEPA because it fails to analyze how these Colorado River shortages will impact the
operation of the Lake Powell Pipeline. The DEIS also violates NEPA because it fails to
analyze how the Lake Powell Pipeline will exacerbate these water shortages, and in turn
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impact other water users in Utah and the Upper Basin. Diverting an additional 86,000
acre-feet of water per year from the Colorado River through the Lake Powell Pipeline will
cause massive socioeconomic impacts throughout Utah and the Upper Basin, and the
FEIS must fully analyze and take a hard look at these impacts.

II.D

The Lake Powell Pipeline will exacerbate water shortages in the
Lower Basin
In December 2017, the Bureau of Reclamation called on the seven Colorado River Basin
states to develop Drought Contingency Plans in response to the noticeable effects of
climate change and the likelihood of critical reservoirs falling to dangerously low
elevations. In May of 2019, the DCP plans were finalized.153 The DCP establishes that
Arizona, California, and Nevada must now reduce their use from the Colorado River as
Lake Mead levels continue to drop. Figure 29 from the 2019 DCP shows how the water
supply cuts will be distributed to Colorado River Basin states as Lake Mead levels
continue to drop.154

153

Bureau of Reclamation. Drought Contingency Plans. https://www.usbr.gov/dcp/
Bureau of Reclamation. “Lower Basin Drought Contingency Operations” (2019).
https://www.usbr.gov/dcp/docs/final/Attachment-B-Exhibit-1-LB-Drought-Operations.pdf

154
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Figure 29: Lower Basin Water Cuts from DCP
Projected
January 1
Lake Mead
Elevation
(feet ms/)

2007 Interim
Guidelines
Shortages

Combined Volumes
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Contributions)
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300
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350
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20
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Arizona

Nevada

Arizona

Nevada

California

0

0
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8

0
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13

192

8

400

17

192

400

17

400

Arizona

(thousand acre-feet)

At or below
1,090 and
above 1,075
At or below
1,075 and at
or above
1,050
Below 1,050
and above
1,045
At or below
1,045 and
above 1,040
At or below
1,040 and
above 1,035
At or below
1,035 and
above 1,030
At or below
1,030 and at
or above
1,025
Below 1,025

Each August, the Bureau completes a two-year projection of the Colorado River’s supply
to determine if there is an official shortage, a move that would reduce water diversions
of the Lower Basin states of Arizona, Nevada, and California.
The latest 24-month projection from the Bureau estimates that Lake Mead will end water
year 2020, 2021, and 2022 with an elevation of just over 1,080 ft.155 As per the DCP
agreements represented by Figure 29, Arizona will have to cut 192,000 acre-feet of water
use and Nevada will have to cut 8,000 acre-feet.
Moreover, modeling by the BOR in 2019 found that there was up to a 43% chance that
Lake Mead would fall below 1,075ft by 2021.156
The BOR 2012 study paints an even more dire picture for the long-term future of Lake
Mead. Figure 27 demonstrates that the BOR expects elevation levels in Lake Mead to
continue dropping rapidly and reach 1,025 by 2040. This would trigger a total Lower
Basin cutback of 1.1 million acre-feet. This Bureau forecast, paired with previous
155

Bureau of Reclamation. 24-month Study. August 2020.
https://www.usbr.gov/lc/region/g4000/24mo/2020/AUG20.pdf
156
SNWA. Joint Water Conservation Plan. (2019). Page 14.
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warnings, all point to the same reality for Lake Mead: prolonged dry periods and rising
demand will drain so much water from the reservoir that larger and larger mandatory
cutbacks will soon occur.
This will have serious detrimental effects to Lower Basin residents. For example, Pinal
County, Arizona is already facing severe water cuts. This water supports 540 farms that
generate about $1 billion in annual sales. Without this imported water, more than a third
of the county’s 1.2 million acres of farmland could be put out of production. This is
stifling growth and endangering over 140,000 households.157 The Lake Powell Pipeline
plans to deplete 860,000 acre-feet of water from the Colorado River every 10-years. This
would dramatically accelerate Lake Mead’s decline and cause places like Pinal County
serious harm. Over 30 million people across multiple states and countries depend on the
Colorado River to sustain their livelihood. Continuing to advance LPP puts their
livelihood and their future at risk. The Colorado River is already extremely stressed and
cannot support an additional massive diversion like the Lake Powell Pipeline.
The BOR is well aware of how critically important adequate Colorado River water
supplies are for the 35 million residents of the Colorado River Basin, as it helps lead,
manage, coordinate and assist with innumerable efforts and programs by states, other
federal agencies and a myriad of water users to slow the decrease in water supplies,
particularly as a reaction to climate change. For example, the DCP includes a “system
augmentation” component, which includes enhanced cloud seeding and removal of
tamarisk and other non-native vegetation.158 The upper basin DCP also includes a
“demand management” component, which attempts to incentive agricultural users and
municipalities to use less water.159
Many other offices of the BOR, under the direction of leadership from Washington D.C,
are helping Colorado River Basin states and other waters users find ways to leave more
water in the Colorado River. Yet the Provo Office of the Bureau is now proposing to
approve a new depletion of 86,000 acre-feet of water per year. The Provo Office
completely fails to even consider how diverting an additional 86,000 acre-feet of water
per year from the Colorado River system will impact the Colorado River system in the
DEIS, nor has it identified how this one office’s proposal impacts the many other policy
priorities of the BOR to keep Lake Mead levels as high as possible to avoid a second level
of curtailment reductions under the lower basin Drought Contingency Plan. This failure
157

Gardiner, Dustin. “'A recipe for disaster': Pinal County might not have enough water for 139,000 planned homes”
https://www.azcentral.com/story/news/local/arizona-environment/2019/02/28/drought-contingency-plan-pinalcounty-colorado-river-lake-mead-arizona-water-shortage-groundwater/2915799002/
158
Colo. River Dist., Colorado River Planning/FAQs, https://www.coloradoriverdistrict.org/supplyplanning/colorado-river-planning-2/.
159
Id.
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9602-11 Purpose and Need
to take a hard look at the socioeconomic impacts of the Lake Powell Pipeline violates
NEPA, and the FEIS must fully analyze these socioeconomic impacts.
9602-11

II.E The Lake Powell Pipeline is an unreliable source of water and,
therefore, does not meet the purpose or need as stated by the DEIS
The BOR states the following as the purpose of the project:
The purpose of the Proposed Project is to deliver a reliable annual yield of
approximately 86,000 acre-feet of water per year from outside the Virgin River
Basin into Washington County to meet projected water demands in 2060.160
This is an arbitrarily narrow purpose statement, but it conveys the true purpose of the
project: to secure water for Washington County’s growing population. However, as
demonstrated above, the BOR’s own 2012 study finds that the LPP will be prohibited
from withdrawing water once every four to five years and more recent science highlights
that the Colorado is not a reliable source of water. As such, the LPP fails to meet the
purpose and need for Washington County as it will not be able to “deliver a reliable
annual yield” of water to Washington County. The BOR further states that only
alternatives which meet the following criteria can be considered reasonable:
1.

Met the need for the Proposed Project as described in Section 1.2.1,
above;

2.

3.

Accomplished the purpose of the Proposed Project as described in
Section 1.2.3, above;
Was practical or feasible from an economical and technical
standpoint.161

Since the LPP fails to meet the project purpose and the project need, it should not have
been included for detailed study in the DEIS. Furthermore, the LPP action alternatives
should be eliminated from the final EIS since they are unreasonable alternatives. Neither
the BOR, The DWRe, or the WCWCD can demonstrate that the Colorado River can be an
annually reliable source of water, especially given the high chances of a Compact
violation in the coming years.

160

Lake Powell Pipeline Draft Environmental Impact Statement, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 9.
161
Ibid, page 12.
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II.F The Lake Powell Pipeline will threaten the water supplies of the
Central Utah Project and other Colorado River users in Utah
In the years that there is not enough water available in the Colorado River Basin to meet
the requirements of the Upper Basin States to deliver 7.5 million acre-feet to the Lower
Basin States, CUP water will be threatened. Under Article IV of the Upper Colorado River
Basin Compact:
In the event of curtailment of use of water by the States of the Upper Division
at any time shall become necessary in order that the flow at Lee Ferry shall not
be depleted below that required by Article III of the Colorado River Compact,
the extent of curtailment by each State of the consumptive use of water
apportioned to it by Article III of this Compact shall be in such quantities and
at such times as shall be determined by the Commission upon the application
of the following principles: [...] If any State or States of the Upper Division [...]
shall have consumptively used more water than it was or they were [...] entitled
to use under the apportionment made by Article III of this Compact, such State
or States shall be required to supply at Lee Ferry a quantity of water equal to
its, or the aggregate of their, overdraft of the proportionate part of such
overdraft, as may be necessary to assure compliance with Article III of the
Colorado River Compact, before demand is made on any other State of the
Upper Division [...].
The compact makes clear that should Utah overdraw their Colorado River supply, they
will have to supply an amount of water equal to the amount they overdrew to account for
the difference. This means that other Colorado River water users in Utah, like the Central
Utah Project, will have to sacrifice some of their supply. This will doubtlessly have a host
of economic consequences and will cause harm to a number of Utahns.
Yet, these economic consequences were not considered in the DEIS and were not
factored into the “cost-benefit” analysis conducted in Appendix C-23. Had this been
done, it is plausible that either action alternative would have been found to be financially
infeasible, again violating the BOR’s definition of what should be considered a
reasonable alternative. It is also against the public’s interest to construct the LPP given
that there is a reasonable chance that it will force other water users in Utah to forgo some
of their water supply. Spending billions on a capital infrastructure project that
fundamentally threatens existing infrastructure that has been built and funded by
Congress makes little sense. The DEIS’s failure to analyze these socioeconomic impacts
violates NEPA, and the FEIS must fully analyze these socioeconomic impacts.

1055 East 2100 South

•

Suite 201

•

Salt Lake City

• • •
Utah

84106

(801) 486-4776

•

www.utahrivers.org

81

9602
9602-12 Climate Change - Hydrology
9602-12

II.G

The project proponents have not conducted any climate change
studies to determine whether the Colorado River is a secure source of
water for the Lake Powell Pipeline
The LPP requires that Utah’s share of the Colorado River be large enough throughout the
operating lifetime of the pipeline to be used to its full capacity. If Utah’s Colorado River
water supply were to shrink, as numerous scientists and the BOR predict it will, then
there may not be enough water to utilize the pipeline. In such a situation, the residents
of Washington County would be stuck paying off the debt for a multi-billion-dollar water
pipeline from which they are not receiving any water.
To avoid this catastrophe, it is necessary to rigorously demonstrate that the Colorado
River can support the LPP prior to developing the project. However, the Utah Division of
Water Resources has not conducted any official study (peer-reviewed or otherwise)
which attempts to understand climate change’s effects on Utah’s water supplies.
Furthermore, the agency has authored no evidence that shows that the Colorado River
can support the Lake Powell Pipeline.
This is not just irresponsible planning by the DWRe but an example of how ill-prepared
they are to deal with the effects of climate change. Their unwillingness to study and
addresses the serious ramifications that climate change will have on Utah’s water supply
demonstrates a failure in leadership, especially when other similar water management
agencies in other states have published multiple studies examining nearly every aspect
of climate change’s impact to their water supplies.
Listed here are a few of the studies conducted or contracted by other water managers in
the CRB. This is far from an exhaustive list. Colorado River Basin states, with the
exception of Utah, have published many more peer-reviewed study and official reports
than shown here. For example:

•

Arizona Department of Water Resources. (2014). Arizona’s Next Century: A Strategic
Vision for Water Supply Sustainability.

•

Arizona Department of Water Resources. (2019). Arizona Drought Preparedness Annual
Report.

•

Baker, E., Ekstrom, J., and Bedsworth, L. (2018) Climate information? Embedding climate
futures within social temporalities of California water management. Environmental
Sociology https://doi.org/10.1080/23251042.2018.1455123
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•

Colorado Water Conservation Board. (2019). Colorado River Availability Study Phase II
Task 7: Climate Change Approach and Results.

•

Ekstrom, J. A., Klasic, M. R., Fencl, A., Lubell, M., Baker, E., & Einterz, F. (2018). Drought
Management and Climate Adaptation of Small, Self-Sufficient Drinking Water Systems
in California.

•

Ekstrom, JA, Bedsworth, L, and A Fencl. 2017. Gauging preparedness to managing
drinking water quality for climate change in California. Climatic Change 140: 467.
doi:10.1007/s10584- 016-1870-3 https://link.springer.com/article/10.1007/s10584-0161870-3

•

Environmental Protection Agency. “Southern Nevada Water Authority Assesses
Vulnerability to Climate Change.” https://www.epa.gov/arc-x/southern-nevada-waterauthority-assesses-vulnerability-climate-change

•

Gordon, E., & Ojima, D. (2015). Colorado climate change vulnerability study. Report by
the University of Colorado Boulder and Colorado State University to the Colorado Energy
Office.

•

Green Nylen, N., Kiparsky, M., Owen, D., Doremus, H., & Hanemann, M. (2018).
Addressing Institutional Vulnerabilities in California’s Drought Water Allocation, Part
1: Water Rights Administration and Oversight During Major Statewide Droughts, 1976–
2016.

•

Green Nylen, N., Kiparsky, M., Owen, D., Doremus, H., & Hanemann, M. (2018).
Addressing Institutional Vulnerabilities in California’s Drought Water Allocation, Part
2: Improving Water Rights Administration and Oversight for Future Droughts.

•

Herman, J., Fefer, M., Dogan, M., Jenkins, M., Medellín-Azuara, J., & Lund, J. R.
(2018). Advancing Hydro-economic Optimization to Identify Vulnerabilities and
Adaptation Opportunities in California's Water System: A Report for California's Fourth
Climate Change Assessment. California Natural Resources Agency.

•

Lukas, J., Barsugli, J., Doesken, N., Rangwala, I., & Wolter, K. (2014). Climate change in
Colorado: a synthesis to support water resources management and
adaptation. University of Colorado, Boulder, Colorado.

•

Schwarz, A., Ray, P., Wi, S., Brown, C., He, M., & Correa, M. (2018). Climate change risks
faced by the California Central Valley water resource system. California’s Fourth Climate
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Change Assessment. Publication number: CCCA4-EXT-2018-001 https://www. energy.
ca. gov/sites/default/files/2019-07/Water_CCCA4-EXT-2018-001. pdf.
•

Wang, J., Yin, H., Reyes, E., Smith, T., & Chung, F. (2018). Mean and Extreme Climate
Change Impacts on the State Water Project. California’s Fourth Climate Change
Assessment. Publication Number: CCCA4-EXT-2018-004.

•

Water Utility Climate Alliance. (2016). 2017-2021 Strategic Plan.
Despite having conducted no studies, the DWRe still claims that the Colorado River is a
reliable source for the LPP. Climate change will decrease flows in the Colorado River
somewhere between 9% and 30%, although recent studies suggest the true decrease is
closer to the latter end of this range. These flow decreases will drive demand-supply
imbalances, quickly drop elevations in Lake Mead and Lake Powell to critical levels,
steadily increase the likelihood that the Upper Basin violate the 1922 Colorado River
Compact by failing to supply the Lower Basin with 75 MAF over a 10-year period and
deplete Utah’s Colorado River allocation to the point where they will be overdrawing
water.
Utah code section 73-3-8(1)(a)(i) requires sufficient unappropriated water for the
proposed appropriation or change. In other words, Utah law says that there must be
enough unused water in the Colorado River for the LPP. Without having studied this
topic, the DWRe cannot claim that there is enough water for the LPP.

III. The DEIS's alternatives analysis violates NEPA because the Provo
Office of the Bureau excluded reasonable alternatives from detailed
study
NEPA requires agencies to analyze the "alternatives to the proposed action" in an EIS.162
The alternatives analysis is the "heart" of an EIS and the NEPA process, as it requires an
agency to analyze less environmentally damaging alternatives to the proposed action.163
An agency must "[r]igorously explore and objectively evaluate all reasonable
alternatives," and briefly discuss why it eliminated alternatives from detailed study.164

162

42 U.S.C. § 4332(2)(C)(iii).
40 C.F.R. § 1502.14; see also Or. Natural Desert Ass’n v. Bureau of Land Mgmt., 625 F.3d 1092, 1122 (9th Cir.
2010) (“The touchstone for courts reviewing challenges to an EIS under NEPA is whether an EIS’s selection and
discussion of alternatives fosters informed decision-making and informed public participation.” (internal quotation
marks omitted));New Mexico ex rel. Richardson v. Bureau of Land Mgmt., 565 F.3d 683, 708 (10th Cir. 2009)
(“The ‘heart’ of an EIS is its exploration of possible alternatives to the action an agency wishes to pursue.”).
164
40 C.F.R. § 1502.14.
163
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9602-14

The alternatives analysis for the Lake Powell Pipeline DEIS is flawed in numerous ways
and violates NEPA. The only two alternatives that the DEIS examined in detail both
involved construction of the Lake Powell Pipeline, with only relatively minor differences
in where the pipeline would be located. This narrow alternatives analysis violates NEPA
because there are other feasible and reasonable alternatives that would achieve the
overarching purpose of meeting Washington County’s future water demands. The DEIS
should have analyzed a water conservation alternative to the Lake Powell Pipeline
because conservation is a feasible and proven method for meeting Washington County’s
future water demand. Yet the Bureau unreasonably dismissed conservation alternatives
because they would not satisfy the DEIS’s overly narrow purpose and need statement. In
addition, the DEIS should have analyzed how converting agricultural water to municipal
use, utilizing secondary water supplies, and eliminating inefficient property tax
subsidies would collectively meet Washington County’s future water demands.

9602-15 Purpose and Need

III.A The DEIS should have included a water conservation alternative to
the Lake Powell Pipeline
III.A.1 The DEIS improperly excluded the No Lake Powell Water Alternative
and the Local Waters Alternative from a detailed analysis
The range of alternatives that the Provo Office of the Bureau must analyze in the Lake
Powell Pipeline EIS is determined by the agency’s objectives for the
project.165Accordingly, the purpose and need statement determines which alternatives
an EIS should consider in detail. Courts, however, have explained that when preparing
an EIS, agencies cannot define the purpose and need of a project “so narrowly as to
preclude a reasonable consideration of alternatives.”166 As one court has noted, “[i]f the
agency constricts the definition of the project’s purpose and thereby excludes what truly
are reasonable alternatives, the EIS cannot fulfill its role.”167
The overarching purpose of the Lake Powell Pipeline is to secure an adequate water
supply that will meet Washington County’s future water needs. The purpose and need
statement, however, is much narrower than that and would eliminate essentially any
alternative to supply water to Washington County except the Lake Powell Pipeline. In
fact, page 12 of the DEIS, explicitly notes that the Provo Office of the Bureau only
165

New Mexico, 565 F.3d at 709.
Wyoming v. U.S. Dep’t of Agric., 661 F.3d 1209, 1244 (10th Cir. 2011) (quoting Citizens’ Comm. to Save Our
Canyons v. U.S. Forest Serv., 297 F.3d 1012, 1030 (10th Cir. 2002)); see also Nat’l Parks & Conservation Ass’n
v. Bureau of Land Mgmt., 606 F.3d 1058, 1072 (9th Cir. 2009) (agency cannot “craft a purpose and need
statement so narrowly drawn as to foreordain approval of the [proposed project]”).
167
Simmons v. U.S. Army Corps of Eng’rs, 120 F.3d 664, 666 (7th Cir. 1997)
166
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considered an alternative to be reasonable if it satisfied this narrow purpose and need
statement. This overly narrow purpose and need statement caused the Provo Office of
the Bureau to eliminate otherwise reasonable alternatives.
One alternative to the Lake Powell Pipeline that the DEIS should have analyzed in detail
is a water conservation alternative. Washington County consumes an unusually large
amount of water per capita, and water conservation is a proven method in other arid
cities to meet water demand. Moreover, there were two specific water conservation
alternatives proposed for the Lake Powell Pipeline: the No Lake Powell Water Alternative
proposed by FERC and the Local Waters Alternative proposed by Western Resource
Advocates. Yet, Provo Office of the Bureau dismissed this alternative because it would
not meet the narrowly drawn purpose and need statement. This is a textbook example of
an agency violating NEPA by “defining-away . . . alternatives” through an overly narrow
purpose and need statement.168
Tellingly, when BOR eliminated the No Lake Powell Water Alternative from detailed
study it stated that “[t]his alternative would satisfy water demands for the Proposed
Project.”169 But BOR went on to state that it eliminated the alternative because “[i]t
would not diversify the water supply because Washington County would not have a
second secure, reliable water source outside of the Virgin River Basin, as described in the
purpose and need statements and Project Proponents’ objectives.”170 In other words, the
BOR acknowledges that Washington County can meet its growing water demand without
using any water from Lake Powell, thereby meeting the true purpose of the project. Yet,
the BOR refused to include this alternative for detailed study in the DEIS on the basis
that the water provided from this alternative would not come from outside the Virgin
River Basin. This, as is described elsewhere, is a ridiculous requirement for a water
project. It effectively eliminates any non-pipeline alternative from being considered
even if that alternative can securely and reliably meet projected water demands.
Moreover, even if water conservation alone would not meet all of the future water needs
of Washington County, it would not justify excluding a water conservation alternative
from the alternatives analysis. Courts have recognized that agencies must consider
alternatives that would not achieve all of a project’s goals when the alternative, in
conjunction with other measures, would collectively achieve the goals.171
In making this statement, the Provo Office of the BOR is effectively arguing that of all
the many communities inside both the upper and lower portions of the Colorado River
Basin, it is only Washington County that needs a second water source. This is a
168

Id.
LPP DEIS, page 14
LPP DEIS, page 14
171
Davis v. Mineta, 302 F.3d 1104, 1120-21 (10th Cir. 2002).
169
170
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fantastical claim since the DEIS offers no explanation or justification as to why among
all the possible new diversions of the Colorado River it is only Washington County that
deserves a transbasin diversion of Colorado River water, while other communities with
more serious water needs and future water demands should not have additional water
sources to diverse their water portfolios.
Inside Washington County, a variety of other combinations of existing water sourcing
alternatives, including an array of meaningful water conservation programs and
measures, could easily provide water for Washington County’s future. Yet if the Provo
Office is intent on ignoring these local water sourcing alternatives in favor of building a
transbasin water diversion via the Lake Powell Pipeline, it should explain why a
transbasin water project is necessary if it is not for the future need for water.
Given the impacts caused by climate change and its reduction in snowpack depths and
water flow quantities occurring on the Colorado River, which are reducing the water
supplies of the basin, we question why the Provo Office would propose a new transbasin
water diversion in which the water isn’t needed by the recipient community in question.
If the Provo Office believes that the purpose of the Lake Powell Pipeline is to provide
Utah with more water under the Colorado River Compact, then it should state that in the
DEIS. If the Provo Office believes that the purpose of the Lake Powell Pipeline is to
develop water supplies to keep lower basin states from “using Utah’s share of Colorado
River water” as many Utah legislators have openly claimed, it should state that purpose
clearly in the DEIS. If the Provo Office is proposing the Lake Powell Pipeline for some
other purpose besides using water inside Washington County, that purpose needs to be
clearly stated in the DEIS.
The BOR also eliminated the No Lake Powell Water Alternative due to claims that the
alternative may not be technically feasible.172 However, the feasibility concerns raised by
the BOR for this alternative are mostly speculative. It is unreasonable for the BOR to
eliminate a valid alternative from detailed study in the DEIS on claims that the
alternative may be infeasible. The alternative should have been studied in the DEIS with
a detailed explanation as to why utilizing perfected, existing water rights currently
available in Washington County constitute an infeasible use of water. The BOR should
have included the No Lake Powell Water Alternative and/or the Local Waters Alternative
in the DEIS’s alternatives analysis and studied those water conservation alternatives in
detail.
This failure to consider a conservation alternative is particularly problematic because
the DEIS impermissibly limited the alternatives analysis to essentially one alternative
172

DEIS, page 14
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to supply water to Washington County: the Lake Powell Pipeline. When a feasible
alternative exists, an agency cannot structure its alternatives analysis so that the only
alternative it considers is effectively the proposed alternative.173 Yet that is precisely
what the Provo Office of the Bureau has done with the Lake Powell Pipeline DEIS. For
the same reasons that the Provo Office of the Bureau concluded that a conservation
alternative would not accomplish the purpose and need of the project, the no action
alternative would likewise not achieve the project’s purpose. For example, under the no
action alternative WCWD would pursue other water projects that would not provide a
second water supply source for Washington County outside the Virgin River Basin.
Therefore, the DEIS’s alternative analysis is limited to the Southern Alternative and the
Highway Alternative for the Lake Powell Pipeline.174 But both of these alternatives
involve constructing the Lake Powell Pipeline, and the only difference between the two
is the location of the pipeline. Consequently, Provo Office of the Bureau presents the
possible choices here as the Lake Powell Pipeline with one pipeline route, or the Lake
Powell Pipeline with a slightly different pipeline route. This outcome determinative
analysis violates NEPA, as the DEIS excluded other feasible means for supplying water
to Washington County, including water conservation.

III.A.2 Water conservation is a feasible and proven method for meeting
Washington County’s future water needs

9602-16

The Provo Office of the Bureau failed to consider the many water conservation programs,
incentives and efficiency measures which could significantly lower water demand inside
Washington County as a viable alternative, or combination of alternatives, to the
proposed Lake Powell Pipeline in the DEIS. Thousands of water suppliers across the
United States, and for that matter across the globe, have implemented water
conservation and efficiency programs which have greatly reduced water demand among
their customers, reduced utility operating expenses, lowered operation and maintenance
costs and reduced water rates for customers over the long term by avoiding or deferring
173

See, e.g., Natural Res. Def. Council, Inc. v. Evans, 232 F. Supp. 2d 1003, 1041 (N.D. Cal. 2002) (“[D]efendants
acted arbitrarily in only considering in effect one alternative—the chosen one—and not considering a feasible
alternative . . . .”).
174
Ironically, even the Southern Alternative and the Highway Alternative would not satisfy the overly narrow
purpose and need statement. Both alternatives propose to divert approximately 86,000 acre-feet of water annually
from the Colorado River. And as discussed elsewhere, climate change is quickly depleting flows in the Colorado
River, thereby making it an insecure source of water. Modeling by the BOR demonstrates that, if built, the Lake
Powell Pipeline would be unable to withdraw water at least once every four to five years. Colorado River Basin
Water Supply and Demand Study, Technical Report G, Bureau of Reclamation (2012)
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20G%20%20System%20Reliability%20Analysis%20and%20Evaluation%20of%20Options%20and%20Stategies/TRG_System_Reliability_Analysis_FINAL.pdf. Additionally, the DEIS’s analysis of the financial feasibility of
either action alternative is methodologically flawed and excludes a number of large costs. This is discussed in
depth in SECTION. If these methodological flaws were corrected and the missing costs included, the BOR would
have found that the action alternatives are financially infeasible.
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the need for additional water supplies. Among many water suppliers in the American
West, demand management has become a major component of their operations which
include an array of sophisticated water conservation measures designed to reduce the
water use of their customers. U.S. per person water use has declined significantly in the
last several decades because of the popularity of water conservation programming.
Some members of the water development industry in Utah are seeking large construction
contracts from the LPP for their pecuniary business interests and thereby often
discourage and downplay the many financial benefits of water demand reduction
policies. Acknowledging this financial interest is meritorious, particularly by federal
agencies which are charged with making policy decisions which benefit the public
interest and not exclusively a handful of construction companies. Whether the Provo
Office of the Bureau has rejected any and all water conservation and efficiency
alternatives from the LPP DEIS out of ignorance of the water utility business or whether
it was done out of a preference to support construction interests, this rejection of any
combination of water conservation and efficiency alternatives in the DEIS is capricious
and arbitrary and should be rectified in the FEIS.
The American Water Works Association (AWWA), is an international non-profit,
scientific and educational association founded to improve water quality and supply.
Founded in 1881, the AWWA is the largest organization of water supply professionals in
the world. Their membership includes over 4,300 utilities that supply roughly 80 percent
of the nation’s drinking water.
The AWWA’s Manual 52, Water Conservation Programs, A Planning Manual, lists a
comprehensive overview of why water conservation should be considered by utilities and
water planning agencies. It is the foremost publication in the world regarding water
conservation. The manual provides peer reviewed insight on conservation, setting goals,
water use & water savings, and program planning & execution that is used by cities and
towns around the world because as stated on page 3:
Conservation, implemented as a long-term water management practice, is
fiscally responsible and can enhance our ability to grow.175
The Provo Office’s rejection in the LPP DEIS of any water conservation program and
efficiency measures from further consideration is fiscally irresponsible. AWWA begins
175

American Water Works Association. Water Conservation Programs – A Planning Manual (M52), December
2017. Retrieved from
https://www.awwa.org/Portals/0/Awwa/Publishing/Manuals/M52%20ed2%20_withErrataLookInside.pdf?ver=20
20-01-07-110651-213
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their 217-page manual with 13 case studies comparing water conservation programs
across the United States and Canada.
On page 4, the AWWA notes the reasons why water conservation programs should be
implemented:176
There are many reasons for water utilities to pursue wise water use and establish a
water conservation program. The specific reasons will be different for each utility,
and the appropriate level of conservation for a utility should be tailored to local
needs.
There is a broad array of reasons to pursue efficient water use, for example:
•

Cost savings: Lowering water production and/or distribution costs will save
the utility and its customers (or ratepayers) money in reduced operating costs
and possibly deferred capital costs. Conservation is often an important part of
a least-cost future water supply plan.

•

Wastewater treatment and disposal benefits: Reduction of indoor water use
cuts wastewater flows, resulting in cost savings and lessened environmental
impacts of treated wastewater disposal.

•

Environmental benefits: Water removed from a water body for human use
could be used for environmental or other purposes. For example, protection of
endangered species often requires a reliable source of good quality water, which
might be lessened by water withdrawals.

•

Competing beneficial uses: In addition to the environment, water left in place
could be used for agriculture, power production, recreation, aesthetic
enjoyment, wildlife, and so on.

•

Water supply limitations: Few places now enjoy unlimited water supplies.
Water conservation can stretch existing supplies, whether supply is from
groundwater or surface water.

176

American Water Works Association. Water Conservation Programs – A Planning Manual (M52), December
2017. Retrieved from
https://www.awwa.org/Portals/0/Awwa/Publishing/Manuals/M52%20ed2%20_withErrataLookInside.pdf?ver=20
20-01-07-110651-213
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•

Avoiding the need for new supply development: Developing new water
supplies is often controversial, and those opposed to supply projects often
declare a preference for conservation as an alternative.

•

Utility stewardship and sustainability: Utilities that conserve water
demonstrate leadership in resource management and are working towards a
goal of sustainability. The same water resources can sustain enhanced
economic activity.

•

Energy savings: Reducing water production will save energy and reduce
greenhouse gas emissions.

•

Improved supply reliability: Conservation can reduce or postpone drought
water use curtailments by essentially increasing supply (i.e. building a drought
reserve).

•

Customer benefits: Customers who conserve water may enjoy lower water bills
and possibly lower wastewater and energy bills.

•

Regulatory compliance: Some state regulatory agencies require water
conservation plans and/or implementation progress to qualify for permits,
grants, and loans. Some states have set per capita use reduction targets, which
implies the need to increase conservation efforts.
Public perception: The public often insists on demonstrating efficient use of
existing water supplies before supporting expansion of supplies to meet new
water needs.

Water conservation is a viable alternative to new supply developments projects, such as
the Lake Powell Pipeline. Water conservation can also save both the utility and customer
(or ratepayer) money, especially in the long-run and when compared to billion-dollar
project such as the Lake Powell Pipeline. The BOR must consider water conservation as
a secure and reliable alternative to the Lake Powell Pipeline in the DEIS.
Washington County’s water use is exceptionally high. According to the DEIS, the WCWD
uses 302 gallons per person per day. This rate of use is more than twice the national
average, twice the water use of Denver, and nearly three times the per person water use
of Las Vegas, itself just 90 miles away from Washington County.
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The BOR needs to analyze the potential of significant water conservation achievements
in Washington County as an alternative to the Lake Powell Pipeline. If enough water
could be conserved, then the project would not be necessary. We fear that the meager
water conservation projections proposed by the Division have biased the Provo Office,
thereby allowing all of the many water conservation alternatives to be rejected by this
office in the LPP DEIS. The Provo Office of the Bureau is putting their foot on the scale
for water development by accepting the Division’s faulty and bias data and reporting.
The Division and WCWD have developed a municipal water conservation goal for the
Washington County area, in a document called the 2019 Report on Utah’s Regional M&I
Water Conservation Goals.177 The Washington County region is listed as the Lower
Colorado River South region by the Utah Division of Water Resources in this document.
The following table is taken from this plan, which lists gpcd levels for M&I water use
among the various regions of Utah across future periods. These are the potential gpcd
numbers under the "With All Aggressive Policy Options" scenario according to the table
Figure 30: Water Conservation Goals Report
Table 4-11: Total Potential M&I Water Use (gpcd} by Region - With All Aggressive Policy
Options

2015

2030

2040

2065

Bear River

304

236

221

212

Green River

284

226

215

213

Lower Colorado North

284

217

203

194

Lower Colorado South

305

246

232

222

Provo River

222

167

153

148

Region

Salt Lake

210

1n

169

161

Sevier River

400

307

284

281

Upper Colorado

333

254

236

228

Weber River

250

189

174

167

Statewide Average

240

190

178

171

The table below converts these water conservation levels for the Lower Colorado River
South regions (LPP region) into annual water conservation rates for the 50-year period
between 2015 and 2065. This demonstrate a total water use reduction target of 22% by
2065 for the Lower Colorado River South region. This translates into a yearly water
demand savings of just 0.44% per year.
177

Bowen Collins & Associates. Utah’s Regional M&I Water Conservation Goals. November 2019. Retrieved from
https://water.utah.gov/wp-content/uploads/2019/12/Regional-Water-Conservation-Goals-Report-Final.pdf
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Figure 31: Analysis of Water Conservation Goals

URC Analysis of 2019 Conservation Goals Report
Source: Division of Water Resources State Water Plan (Table on page ES-3)
Baseline (gpcd)
% Reduction % Reduction
Region
2030
2040 2065
from 2015
Over 50 Years
Per Year
Bear River *
304
249
232
219
28
0.56
Salt Lake *
210
187
178
169
19
0.38
Weber River *
250
200
184
175
30
0.60
Lower Colorado River South **
305
262
247
237
22
0.44
Green River
284
234
225
225
21
0.42
Lower Colorado River North
284
231
216
205
28
0.56
Provo River
222
179
162
152
32
0.64
Sevier River
400
321
301
302
24
0.48
Upper Colorado River
333
267
251
248
25
0.50
Statewide
240
202
188
179
26
0.52

I

I

I

I

* Proposed $2.5B Bear River Development Recipients

I

I

l

** Proposed $3.2B Lake Powell Pipeline Recipients

WCWD’s water conservation goals are far from aggressive compared to other western
communities which have been able to achieve and reach ambitious water use reduction
targets. The image below shows how western communities have achieved annual
reductions in water use ranging from 2% per year up to 25% per year. Even 26 years ago,
Albuquerque managed to reduce water use by 2.2% per year, in the year 1994. The BOR
must address this level of water conservation programming and goal-setting for the
Washington County area when preparing the FEIS.
Figure 32: Comparison of Utah's Water Conservation Goals to Actual Savings

0.5%

E
peryear
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Cities such as Phoenix, Albuquerque, Sacramento, Tucson, Denver, and Los Angeles have
managed to save over 2% of water per year for several years. Some cities have saved well
over that 2% number as in the case of Los Angeles from 2015 to 2017, which managed to
save 7.5% per year. California as a whole managed to reduce water usage by 25% in a
single year, five years ago. Yet the Division's methodology projects that, under the most
aggressive possible water conservation, the Lower Colorado South region 45 years from
now will still use nearly 81% more water than Tucson, Arizona used in 2019:
Figure 33: GPCD Comparison

2065 Goal of 179 gpcd
Planned reduction with Division of Water Resource's Goal over 50 years

Utah
Cities

Denver

U.S.
Average

Los
Angeles

Tucson

Phoenix

Current Municipal Water Use (gpcd)
Gallons Per Capita Day (gpcd) is the meausrement of water used per person per day

However, despite the disappointing water conservation targets prepared by the Division,
the Provo Office of the Bureau has taken it one step further and lowered the goals even
further. The DEIS shows a 2075 water conservation target of 240 gpcd for Washington
County. This represents a 21% decline in water use over a 60-year period, or a 0.34%
annual reduction. It is preposterous to believe that this is the best water conservation
goal that the WCWD can achieve.
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Most notably, a 2019 Legislative Audit publicized that wholesale water rates in
Washington County would have to rise 357% to pay for the Lake Powell Pipeline.178 It is
common knowledge, as described by the AWWA’s Manual 52, that as the price for water
goes up, demand for water will decrease. The Provo Office of the Bureau is ignoring
decades of published water supply practices and publications about market economics,
to capriciously favor the Lake Powell Pipeline. Depending on the chosen elasticity rate,
the 357% wholesale price increase could cause water demand to drop from 302 to 150
gpcd or less. These figures are significantly lower than both the forecasted 222 gpcd by
the Division and 240 gpcd by the Bureau. We worry that the Provo Office of the Bureau
has ignored basic economics or did not accurately and professionally project how the
Lake Powell Pipeline’s repayment plan would reduce water demand enough to negate
the need for this costly boondoggle.
As further evidence of how weak the Provo Office of the Bureau’s forecasts are, the table
below lists a few examples of the many cities inside Utah that currently have water use
lower than the 2075 Washington County projection of 240 gpcd. The data was sourced
from Lake Powell Project applicant’s own website, the Utah Division of Water Resources,
which lists water conservation plans produced by each of the cities listed below. All water
suppliers below had a gpcd below 206 in 2017. When put in this light, the Provo Office’s
projection that the WCWD use 240 gallons per person per day in 2075 is foolish.
Figure 34: 2017 Actual GPCD
Water Supplier
Salt Lake City
Provo City
Granger-Hunter
West Jordan
Ogden
Taylorsville-Bennion
Logan
Kearns
Jordan Valley Water District (retail)
Herriman
Pleasant Grove
Eagle Mountain
Tooele

2017 Total GPCD
204
176
170
162
189
154
192
143
158
153
205
153
154

178

Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
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Magna
Clearfield
Saratoga Springs
Midvale
Payson
Draper City
Santaquin
White City Water Improvement District
South Salt Lake
Vineyard City

125
149
133
144
150
182
200
191
156
79

If dozens of water suppliers in Utah have already surpassed the 2075 water conservation
gpcd target from the Provo Office of the Bureau, how can these 2075 projections be
considered aggressive in the slightest? How come the WCWD does not take water
conservation advice from their peer water supply agencies across the West? Why does
the Provo Office of the Bureau insist on ignoring successful water conservation programs
and practices in the American West? Do the staff of the Provo Office share the same level
of hostility to water conservation programs that the proponents of the Lake Powell
Pipeline promote?
If WCWD could lower their water use to 149 gpcd, half their current use, they could
support twice as many people and alleviate the need for the LPP, saving billions of dollars
in the process. Combined with its existing water supply, the conversion of agricultural
water, secondary metering and meaningful inclining water rate structures would easily
provide enough water for the future of Washington County under any of its forecasted
population growth scenarios. This alternative needs to be reviewed as an alternative to
the Lake Powell Pipeline in the FEIS.
Just 90 miles away from St. George lies the growing metropolis Las Vegas, Nevada. In just
18 years, the Southern Nevada Water Authority has led credible conservation measures
that have significantly reduced their water use. According to the chart below from their
2019 Joint Water Conservation Plan,179 they have lowered their use from 211 gpcd in the
year 2000, to just 113 gpcd in the year 2018, a 47% reduction. That’s a decline of over 100
gpcd in just 18 years and comes from a community that is geographically and climatically
similar to Washington County. In half the time, the Southern Nevada Water Authority
has saved double the amount of water than WCWD plans to save over a 45-year period.

179

Joint Water Conservation Plan, Southern Nevada Water Authority (2019), page 43 Appendix 1
https://www.snwa.com/assets/pdf/reports-conservation-plan-2019.pdf
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What’s more, two years ago Las Vegas used 63% less water than the WCWD uses today.
Even more alarming, is the Provo Office’s projection that the WCWD will use 240 gpcd
in the year 2075, which will still be 13% higher than Las Vegas’ water use of 211 gpcd in
2000. The Provo Office of the Bureau must explain in the FEIS why the WCWD will be 75
years behind a similar desert community’s water use that is a mere 90-miles away.
Figure 35: Southern Nevada Water Conservation Successes.
250
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172

159 152
144 145
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137

129

120 118 125

117 116 111

113 11, 113
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The LPP project proponents and the Provo Office of the Bureau have discredited valid
conservation programs by falsely claiming that they would be “too costly” to implement.
We find this deeply concerning as water efficiency and conservation is widely regarded
as the cheapest source of water. As Peter Mayer expressed publicly, "the cheapest water
source for a water supplier is the water it already manages." The BOR must consider
viable water conservation alternatives in the DEIS.
The true cost of water conservation can be easily seen in any of the many published works
on water conservation economics. A trio of respected water researchers in California
found that, once you consider savings to maintenance costs, water conservation not only
saves consumers water, but saves them money as well. “The cost of alternative urban
supply and efficiency options in California” by Heather Cooley, Rapichan Phurisamban,
and Peter Gleick offers a good idea of the true financial benefits of water efficiency. This
is peer-reviewed, published science that should be used in the Bureau’s analysis of
potential water conservation Alternatives to the Lake Powell Pipeline in their FEIS.
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Note that California uses far less water than Utah, so Utah likely has more low-hanging
fruit for water conservation available. Therefore, the cost of water conservation in Utah
is likely even cheaper than the figures in this paper. Despite starting at a much lower
water use baseline than Utah, California was able to achieve far more aggressive water
conservation than Utah as stated in Cooley’s Report:
California has made considerable progress in implementing water conservation
and efficiency, as seen in the decline in residential water use (including both
indoor and outdoor) from 620 liters per person per day (lpcd) in 2000 to under
500 lpcd in 2010
When these numbers are translated to gpcd, this quote states that residential use
dropped from 163 gpcd to 132 gpcd in 10 years. And as explained before, since 2010
California has become even more aggressive with saving water. To help explain the
financial estimates of water conservation numbers given in the paper, Cooley assumes
new, water-efficient devices would be purchased:
For most efficiency measures, we assume that the customer is in the market for
a new device because the old device has reached the end of its useful life,
referred to as natural replacement.
This concept of natural replacement is based on the idea that as appliances and fixtures
wear out, the increased costs of replacement (if any) to more efficient devices are less of
a detriment to adoption by consumers. Therefore, it is not the total costs of replacement
for these fixtures which should be considered but the incremental costs as described by
the following:
Annual water savings are then calculated as the difference in water use between
the two options, multiplied by the estimated average frequency of use. The
incremental cost is the cost difference between a new efficient and a new
inefficient device and is based on price surveys of commercially available
models.
In fact, water efficiency and conservation programs often save money and many have a
negative cost. This occurs because:
Some efficiency measures have a ‘negative’ cost, which means that reductions
in operation and maintenance expense that accrue over the lifetime of the
device exceed the cost of the water efficiency investment. This is especially true
for efficiency measures that save customers energy, but also for those that
provide savings in labor, fertilizer or pesticide use, and reductions in
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wastewater treatment costs—sometimes called ‘avoided costs.’ For example, a
high-efficiency clothes washer costs more than a less-efficient model; however,
over its lifetime it uses less energy and produces less wastewater than inefficient
models, thereby reducing household energy and wastewater bills. Over the
estimated 14-year life of the device, the reductions in energy and wastewater
bills are more than sufficient to offset the cost of the more efficient model,
resulting in a negative cost of conserved water.

The Bureau needs to estimate the potential consumer savings in maintenance with
water-efficient devices and land conservation as part of their Water Conservation
Alternative in the FEIS. Once those savings are included, Cooley’s Report shows that the
costs for water conservation are extremely low, and if included in the Bureau’s FEIS, will
likely show a comparison between the cost of Lake Powell Pipeline and water
conservation. Below is a table from Cooley’s Report which details residential water
conservation measures, converted from cubic meters and liters to acre feet and gallons.
Figure 36: Residential Water Conversion and Efficiency Measures.
Efficiency
measure
Toilet

Statewide
water savings
per year in
acre-feet
291,857

Showerhead

170,250

Clothes washer
Dishwasher

267,536
11,350

Landscape
conversion

891,785
2,026,785

Yearly
Low end
water
cost per
savings in acregallons
foot
4,755
-$629
687
$1,172
1,400
-$3,022
7,133
-$752
423
$11,928
19 to 25
to
gallons per -$4,552
square foot
$580

High end
cost per
acrefoot
-$197
$4,564
-$2,837
-$185
$19,316
-$2,566
$1,456

Table 7 of Cooley’s Report also describes the costs of non-residential water conversation
measures.
Figure 37: Non-Residential Water Conversion and Efficiency Measures.
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Efficiency
measure
Toilet
Urinal
Showerhead
Faucet aerators
Pre-rinse
spray
valve
Medical
steam
sterilizer
modification
Food steamer
Ice machine
Waterless wok
Clothes washer
Landscape
conversion

Rotary nozzle

Yearly
water
savings
(gallons)
5,283
766
2,642
4,227
1,611

Low end
cost per
acrefoot
-$678
$1,813
$974
-$3,034
-$1,221

High end
cost per
acrefoot
-$74
$6,525
$1,826
-$2,837
-$678

6,868
449,100 to
660,430
gallons
52,834
12,944
169,070
36,984
19 to 25
gallons per
square foot

-$1,715

-$1,159

-$1,270

-$1,221

-$14,012
-$3,602
-$1,048
-$1,604

-$13,457
-$1,122
-$876
-$1,122

-$4,552

-$2,566

$580

$1,456

$197

$1,036

2,087
3,963
gallons

to

The cost of landscape “conversion” for new development is estimated at $22 per square
meter. The cost of landscape conversion in existing development is estimated at $54 per
square meter. This is why two measures for landscape conversion are listed in the tables
above.
Not mentioned on these two tables is storm water capture. However, Cooley did estimate
these costs as well in the paper. See the following:
Large stormwater capture projects are among the least expensive of the water
supply options examined, with a median cost of $0.48 per cubic meter.
The table below shows Cooley's estimates of water conservation costs. If included in the
FEIS, it will clearly show the stark differences between the cost of water conservation
versus the cost of new supply development, such as the Lake Powell Pipeline.
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Figure 38: Cost of Water Conservation
Levelized Cost of Alternative Water Supply and Water Conservation and Efficiency Measures, in 2015 dollars
per acre-foot Q.
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Notes: All values are rounded to two significant figures. Costs for water supplies are based on full-system cost, which includes the cost to

integrate the supply into a water distribution system. Ranges for water supplies are based on 25th and 75th percentile of proiect costs,
except for large stormwater proiects, which include the full cost range of the two proiects. Conservation and efficiency measures shown
in this figure represent only a subset of the measures examined in this study due to space limitations. Cost ranges for wafer conservation
and efficiency measures are based on varying assumptions about the incremental cost and/or water savings associated with a measure.
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Figure from: Heather Cooley, Rapichan Phurisamban. (2016). The Cost of Alternative Water Supply and
Efficiency Options in California, Calif.: Pacific Institute.

The BOR must conduct its own analysis, using peer-reviewed documents produced by
impartial individuals and organizations on the cost and effectiveness of true water
conservation efforts in their FEIS. An independent cost-benefit analysis of water
conservation by an independent source versus the cost of building the Lake Powell
Pipeline, also conducted by an independent source is what is needed to identify true
alternatives in the FEIS process. That source should not be a hired lobbyist, marketing
firm, or consulting firm employed by either the Washington County Water District or the
Utah Division of Water Resources, ensuring the Bureau’s independence.
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The BOR must not continue to source information from the Lake Powell Pipeline project
applicant, the Division of Water Resources as their only reliable source. The applicant
continues to hire outside firms to justify the need for Lake Powell Pipeline, however,
these same firms will likely receive multi-billion dollar contracts to build the LPP on the
Utah taxpayers dime and at the expense of Washington County ratepayers. This major
conflict-of-interest is unfair to the taxpayers and to the future generations who will be
saddled by debt for water projects they did not need.
The degree to which Utah residents, specifically in Washington County, are overusing
water for their landscapes is very important and a topic Utah Rivers Council has
examined for decades. Unfortunately, the DEIS overlooks this aspect as a potential
alternative to the Lake Powell Pipeline.
Total efficiency is defined as irrigation efficiency multiplied by delivery efficiency.
Delivery efficiency calculates how much water is lost in the transportation of water and
the Bureau neglected to address this aspect of water delivery in the DEIS. Often times
secondary water is delivered in open, unlined canals. These canals lose a great deal of
water to seepage and evaporation. Water loss rates for unlined canals both for
agricultural and secondary water uses, can be anywhere from 20 – 60% depending upon
the soil type and terrain. If delivery efficiency is only 50%, then total efficiency is
extremely low regardless of how high or low irrigation efficiency is.
The Division has claimed that irrigation efficiency in Southern Utah is currently 92% and
projected to reach 99% in 2065. However, given the information above, it is highly
unlikely that Washington County has achieved 92% irrigation efficiency. The district still
has many unlined and open canals that are likely losing up to 50% of their water.
The Division explains that 100% efficiency is unlikely to be achieved and that drip-feed
systems are more efficient than sprinkler systems, and we agree on both points. It may
be challenging to pick an accurate figure for potential irrigation efficiency, but the
Bureau must conduct its own independent analysis of the potential future water savings
Washington County could achieve through irrigation efficiency. Agriculture makes up 70
– 80% of all water use in the county and has a massive potential to extend current water
supplies for future growth.
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Figure 39: Water Efficiency Claims by the DWRe
Table 4-6: Irrigation Efficiency
Baseline - Ratio of Efficiency to Best Expected
Current'

2030

2040

2065

Wasatch rant/Population Centers

0.88

0.93

0.96

0.98

Wasatch Back/Rur al Ateas

0.82

0.90

0.94

0.98

Southam Utah

0.92

0.96

0.97

0.99

2030

2040

2065

Polley Option E1 - Ratio of Ettlclency to Best Expected
Current
Wasatcri Front/Population Centers

0.88

0.98

1.0

1.0

Wasatc~ Back/Rural Ateas

0.82

0.97

1.0

1.0

Southern Utah

0.92

0.99

1.0

1.0

DWfle records

We understand that the numbers in the table are an estimated ratio between current
irrigation efficiency and potential irrigation efficiency. However, even as a ratio, the
numbers the Division used don’t make much sense and the Bureau would be wise to be
cautious with other numbers provided by the Division. As shown earlier, with just mild
policy changes, the water usage of some Southern Utah cities would go down
dramatically. Yet the Division suggests that Southern Utah is 92% efficient. If cities in
Southern Utah can achieve such massive water savings with moderate price increases,
they clearly can significantly improve their irrigation efficiency and thus the data in this
table is erroneous.
The high irrigation efficiency numbers are even more ridiculous in the context of
secondary water in Utah. Unmetered secondary systems are so inefficient that merely
metering these systems reduces water usage by 30%-50%. We have serious concerns
about why secondary water inefficiency was not incorporated into an irrigation efficiency
model as a potential alternative to the Lake Powell Pipeline by the Provo Office of the
Bureau in the DEIS. The Bureau should include this as an Alternative to the Lake Powell
Pipeline in their FEIS.
It is for these reasons, that the Bureau of Reclamation’s Provo Office should include an
independent analysis of the true water conservation potential in Washington County to
satisfy future population growth, as a secure and reliable alternative to the Lake Powell
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Pipeline. The Lake Powell Pipeline official applicant, the Division of Water Resources has
shown a lack of integrity and professionalism in their 2019 Goals Report, which is a
driving factor in their decision to build the Lake Powell Pipeline. The Bureau’s DEIS’s
continued use of the project applicant’s data demonstrates their inability to provide an
independent analysis of the Lake Powell Pipeline, as required under NEPA regulations.
To prove the Provo Office of the Bureau’s independence, they must include a Water
Conservation Alternative in the FEIS that uses all available science and evidence of
conservation working models that other nearby cities and states have implemented.

III.B The DEIS failed to consider as part of its alternatives analysis the
conversion of agricultural water to municipal water supply in
Washington County which would have negated any need for the
proposed Lake Powell Pipeline
Washington County has a wealth of agricultural water that will be converted to municipal
supplies as the county’s population grows. The DEIS’s alternatives analysis should have
analyzed these agricultural water transfers, as they would meet the overarching purpose
of supplying additional water to meet Washington County’s future water demands. As
future urban development replaces former agricultural lands, a surplus of water supply
is created that was formerly used to irrigate crops. This growth in municipal water was
documented in the 2015 Legislative Audit on Water in Chapter 4, titled Growth in Future
Water Supply Should Be Reported to Policy Makers:
The state’s municipal water supply routinely grows each year. The main source
of additional supply for M&I will come from converting agriculture water to
municipal use, however, some water providers also have the ability to expand
their current capacity.180
This Chapter is pivotal to findings by the Auditors that the Division of Water Resources
staff have intentionally been ignoring this growth in water supply occurring as irrigated
farmlands are developed into urban lands:
The division has not attempted to identify the incremental growth in supply
that will occur as municipalities develop additional sources of water. That
additional supply will mainly come from agriculture water that is converted to
municipal use as farmland is developed.181
180

Legislative Auditor General. (2015). A Performance Audit of Projections of Utah’s Water Needs (Report No.
2015-01).
181
Ibid.
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The Provo Office acknowledges that some conversion will occur but drastically
underestimates the extent to which these agricultural water conversions will occur. In
the DEIS, the Provo Office assumes that only 10,080 acre-feet of water will be converted
from agricultural to municipal use. This number greatly underestimates the scope of
future water transfers which are certain to occur as farmland is unavoidably converted
to new municipal landscapes in the wake of the 300,000 – 400,000 new people moving
into Washington County as the Provo Office claims. The Provo Office is effectively
ignoring a massive quantity of water as a future alternative, even though such
agricultural water conversions are commonly occurring every day across Utah and the
American West. The Provo Office appears to have eliminated this local water sourcing
option to hide this vast quantity of future agricultural water conversions which will
occur.
The 1993 State Water Plan for the Virgin River Basin (the most recent edition) reported
that agricultural water use in Washington County was 87,800 acre-feet.182 Similarly, the
2017 Census of Agriculture states that in 2017 there were 12,984 irrigated acres in
Washington County.183 Furthermore, the 2016 Water Needs Assessment states that:
The portion of Washington County most likely to be developed has a duty
value of 6 ac-ft per year per acre of irrigated land.184
The duty amount is the multiplier used as designed by the Utah State Engineer to
calculate water use conferred to beneficial use in Utah. Therefore, via simple
multiplication, the rough amount of water used for irrigation in Washington County can
be calculated:
12,984 acres × 6 acre-feet per acre = 77,904 acre-feet
This estimate aligns with data from the USGS that puts the Washington County’s 2010
irrigated water use at roughly 87,000 acre-feet and their 2015 irrigated water use at
roughly 55,000 acre-feet.185
If Washington County’s population expands as presented in the DEIS, that will lead to
the development of much of this farmland. It has been estimated by the American
182

Utah Board of Water Resources. “Utah State Water Plan Kanab Creek/Virgin River Basin.” (1993).
USDA, National Agricultural Statistics Service. 2017 Census of Agriculture – County Data, Utah, Table 10.
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_2_County_Level/Utah/
st49_2_0010_0010.pdf
184
Final Water Needs Assessment. Utah Division of Water Resources (2016). Pg. 2-15.
185
United States Geological Survey. (2019). Water Use Data. Retrieved from
https://water.usgs.gov/watuse/data/index.html
183
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Farmland Trust that Utah loses 30 acres of farmland each day due to development from
population expansion.186 This will free up a significant portion of Washington County’s
80,000+ acre-foot agricultural water supply.
But the Provo Office has refused to contemplate the vast amount of agricultural water
that will be transferred to urban uses, including secondary water use, as a function of
this population expansion. By intentionally ignoring this future farmland water
conversions, the Provo Office of the Bureau has inappropriately narrowed the
consideration of viable alternatives for the Lake Powell Pipeline. Transferring
agricultural water to municipal use, in conjunction with the other measures discussed in
this section, would achieve the project’s overarching goal of meeting Washington
County’s future water demand. The DEIS should therefore have fully analyzed this
alternative to the Lake Powell Pipeline.187

III.C Washington County is ignoring rampant waste within municipal
systems, which if addressed through inexpensive efficiency programs
could eliminate the need for the Lake Powell Pipeline water
In the DEIS, the Provo Office of the Bureau provided a figure displaying projections for
WCWCD’s future water requirements. Included in the figure, in the 4th column, was the
total amount of water that is lost annually (system loss) in Washington County’s water
infrastructure delivery systems. Interestingly, in the 60 years of future data that is
reported in the DEIS chart, the 15.4 percent total system loss does not change. This
means that there is no effort to address a very high system loss throughout the 60 year
period. The fact that both the WCWCD and the Provo Office of the Bureau accept this
system loss as status quo for more than 6 decades is disturbing. Both the WCWCD and
the Provo Office of the Bureau are admitting that the WCWCD is making no effort to
reduce high levels of water waste within their infrastructure systems.

186

American Farmland Trust. “Farms Under Threat: the State of the States” (2020). https://s30428.pcdn.co/wpcontent/uploads/sites/2/2020/05/AFT_FUT_StateoftheStates-1.pdf
187
Davis, 302 F.3d at 1120-21.
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Figure 40: System loss as presented in the DEIS
Table 6.2-1 Future Water Requirements for Washington County Water Conservancy District
WCWCD Service Area
GPCD per
Population - Baseline
System loss
Demand
Applied
Projection (calculated
(acre-feet)
from Applied
Analysis that
Year
Analysis
with System
using the Gardner
includes 20%
mod~
Loss
estimate multiplied by
conservation
UDWRe system ratio)
0.154
59,038
2015
151,360
302
2020
182.689
296
0.154
69,791
214,408
78,483
2025
283
0.154
2030
246,338
271
0.154
86,370
280,731
260
0.154
94,289
2035
314,199
250
0.154
101 326
,_ 2040
348,064
0.154
2045
240
107,999
383,226
240
0.154
118,909
2050
2055
420,257
240
0.154
130 399
458,960
0.154
2060
240
142,408
2065
500,349
240
0.154
155,250
2070
545,470
240
0.154
169,251
2075
594,660
240
0.154
184,513

--

-

Key:
GPCO = gallons per capita per day
UDWRe = Utah Division of Water Resources
WCWCO = Washington County Water Conservancy District

Per their own data, the WCWCD is losing 10,747 acre-feet of water in 2020 and by 2075,
the agency would lose an estimated 28,415 acre-feet of water annually. In making their
water systems more efficient and reducing leaks, WCWCD and other local water suppliers
have the potential to save up to 28,000 acre feet of water annually by 2075. To put this
number into context, it is exactly 1/3 of the 86,000-acre foot allocation from the Lake
Powell Pipeline. Saving 28,000 acre feet of water would help Washington County meet
future water needs and, if combined with other water saving strategies described in these
comments, could easily avoid the need to spend billions of dollars to develop the risky
Lake Powell Pipeline.
The American Water Works Association, the AWWA, is one of the largest water trade
organizations in the world. The AWWA has developed a software system that can analyze
and detect inefficiencies within municipal water systems to eliminate water waste, like
what is identified in this table in the DEIS. Implementing this industry standard
technology that identifies waste and leaks would easily help Washington County reduce

1055 East 2100 South

•

Suite 201

•

Salt Lake City

• • •
Utah

84106

(801) 486-4776

•

www.utahrivers.org

107

9602
9602-18 Alternatives
their very high 15.4 percent total system loss within their water systems through an
inexpensive investment to the ratepayer.
This technology has been implemented in communities across Utah and the U.S. with
great success. In the 2020 Utah Legislature, House Bill 40 (HB 40) would have
implemented this AWWA software across Utah. By using this technology to
find and fix leaks within municipal water systems, the bill would have saved
between 26,000 – 40,000 acre-feet of water annually for an initial cost of $1.5
million and $300,000 for subsequent years. Washington County Water
Conservancy District lobbyists opposed this legislation and the bill did not
advance in its original intent.
As evidenced above, Washington County is a prime candidate for this software
technology that would help to eliminate the 15.4 percent total system loss and
would help to extend WCWCD’s current water supply. Eliminating this total
system loss helps WCWCD avoid the need to spend billions on future
development projects. Rather than assuming that WCWCD’s profligate total system
loss is unavoidable for over six decades, the Provo Office of the Bureau must consider
waste saving technologies like the one introduced in HB40 as an alternative to the Lake
Powell Pipeline and give these systems an adequate and thorough review.

III.D The DEIS’s alternatives analysis should have analyzed how utilizing
secondary water supplies would provide additional water to
Washington County
In 2011, the WCWD delivered over 26 billion gallons (nearly 80,000 acre-feet) of
secondary water, accounting for roughly 80 percent of water delivered by the District.188
This is problematic because secondary water use is especially wasteful.
Secondary water systems utilize the surplus irrigation water left over after farmlands are
converted to municipal landscapes. These systems allow residents to irrigate grass with
untreated water sources through either pressurized sprinkler systems or by flood
irrigation. Using secondary water to irrigate lawns and gardens encourages overuse
because these systems are generally unmetered and the water is offered at a low flat
annual rate. In the WCWD, for example, a resident with a 0.5-acre lot can use an
unlimited amount of secondary water for just $130 per year.189 Much like an all-you-caneat buffet, a flat fee leads to water waste.
188

WCWD. Water Line. Spring 2012 edition.
WCWD. Toquerville Secondary Water System: Fee Schedule 2020. https://www.wcwcd.org/wpcontent/uploads/2020/05/2020-TSWS-Fee-Schedule.pdf
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This is because the annual fee allows secondary water users to use as much water as they
access through their delivery system and often times these users have no meters to
measure water volumes used. When polled, secondary users are often aware of their
over-use, and justify it by noting that “they have already paid for this use” in the annual
fee and therefore have already been incentivized to use as much as they can to recoup
their investment. It is not uncommon for these secondary users to be flood-irrigating
grass which is a notoriously inefficient use of water, as many BOR efficiency experts
know. These users may use anywhere between 50 – 100% more water than they need,
according to a study prepared by the sponsor of the Lake Powell Pipeline, the Utah
Division of Water Resources.
Another reason why secondary water users may waste large volumes of water is because
their use can cost as little as 10 – 50 cents per thousand gallons, as paid in their annual
water use fee. This means these users are paying a value far below market value for this
precious water. Yet the Provo Office failed to evaluate any of the range of options which
could lower the wastefulness of secondary water users, including through the use of
simple pricing structures.
A 2015 legislative audit criticized the lack of good data surrounding secondary water use
totals, highlighting that the state has to rely on crude estimates for current secondary
water use totals. In fact, the Auditors found that when attempting to quantify secondary
water use, the Division of Water Resources simply guessed.
Because most secondary water use is unmetered, the division relies on its staff
to estimate the amount of secondary water used in each community. This
practice means about 23 percent of the water use reported by the Division is
not based on actual data but on staff estimates.190
Simply installing meters on secondary water systems and informing users about the real
quantity of water they are using has the potential to reduce Washington County water
use substantially. A research project published by Endter-Wada et al at Utah State
University, funded in part through a grant from the BOR, found that installing meters on
end secondary water users has the potential to greatly lower water demand and provide
water for new uses. This lengthy research project found that secondary metering is a low
cost mechanism that can lead to huge water savings.191 The researchers installed meters
190

Legislative Auditor General. (2015). A Performance Audit of Projections of Utah’s Water Needs (Report No.
2015-01).
Endter-Wada, J., D.T. Glenn, C.S. Lewis, R.K. Kjelgren, and C.M.U. Neale. 2013. Water User Dimensions of
Meter Implementation on Secondary Pressurized Irrigation Systems. Research Report for Weber Basin Water
Conservancy District and the US Bureau of Reclamation. April 2013. 75 pages.
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on hundreds of secondary water connections in the Weber Basin and sent each
participant a monthly summary of use and a comparison of their use to the local average.
Water use declined by an average of 25 percent on the metered connections without any
mandate to curtail use or increase in secondary water rate prices.
The study showed that metering secondary sources and informing residents of their use
decreases secondary water consumption substantially. The cost to equip all secondary
water systems in the district with meters would fall between $20 - 100 million, a nominal
fee in comparison to the multibillion dollar price tag of the Lake Powell Pipeline. Since
the Provo Office has ignored the quantity of secondary water users inside Washington
County it is hard to make a more detailed cost estimate, and the costs to install secondary
meters could be less than this figure.
Several bills have been run at the Utah Legislature to phase in meters on secondary
systems but secondary water users inside Washington County have worked to oppose
these measures. This is unfortunate because simply by understanding how much
secondary water is being used gives water suppliers a wealth of information that they can
use to make secondary water systems more efficient.
Installing meters is a low-cost option for the WCWCD to extend their current water
supply and to make their secondary systems more efficient. Saving 25 percent annually
could free up 20,000 acre-feet of water, saving 50% of the secondary water volume
annually could free up an additional 40,000 acre-feet of water. These savings do not
consider how much water could be saved if this secondary water was also delivered and
priced to end users based on the volume of water used through an inclining block rate
structure instead of through an annual fee. A progressive block rate structure could add
an additional water waste reduction of between 20-50% on top of these figures, which
translates into another 15,000 - 40,000 acre-feet of additional water that could be saved
through simple conservation measures.
To summarize, if the secondary water use sourcing was adequately addressed by the
Provo Office of the Bureau, it is likely that some 35,000 – 60,000 acre-feet of additional
water could be provided through modernizing the secondary water system inside
Washington County. Metering secondary water users could clearly alleviate the need for
the Lake Powell Pipeline, particularly if it is combined with other local water sourcing
alternatives currently available inside Washington County. This alternative would
dramatically extend the water supply of Washington County, deferring the need to
construct the Lake Powell Pipeline and saving billions of dollars in future spending,
avoiding the need for future water rate increases to municipal water users, and avoiding
the pipeline cost indebtedness of Washington County residents and businesses during
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this pandemic economy. This alternative needs to be considered by the Provo Office of
the Bureau. 192

III.E The DEIS’s alternatives analysis should have analyzed how
Washington County could save a large amount of water by
eliminating inefficient property tax subsidies
Most water conservancy districts in Utah bring in a large percentage of their revenues
from property tax collections. These tax revenues are in addition to revenues earned
from water sales and impact fees. Financial statements acquired from the State Auditor’s
office show 21 out of 24 water conservancy districts collect property taxes from
taxpayers. The other three water districts do not have audited financial statements and
may therefore be inactive government agencies. All of the 21 financial statements
analyzed showed that Utah water districts made more money collecting property taxes
than they did selling water.
Because water wholesalers in Utah make over half of their revenues from property taxes
and impact fees, they are not as reliant on water sales to support their operations. This
enables them to charge below-market prices for water. Consequently, the true cost of
delivering water is not represented in residents and businesses water bills.
Several state agencies acknowledge this subsidy. The Division of Water Resources
admits that the true price of water is being distorted, as stated in their 2010 report, The
Cost of Water in Utah:
For customers, this means lower monthly water bills but does somewhat distort
the true cost of water, because the property tax is collected separately.193
The Legislative Auditor General’s Office also confirmed this subsidy in their 2015 Audit,
A Performance Audit of Projections of Utah’s Water Needs:
Pricing water below cost prevents normal market forces from taking effect; no
strong pricing signal leads consumers to use the resource efficiently.194
Property tax collections by Utah water districts are perpetuating Utah’s water waste
cycle by subsidizing and distorting the true price of water to consumers.
192

Davis, 302 F.3d at 1120-21.
Utah Division of Water Resources. (2010). The Cost of Water in Utah: Why Are Our Water Costs So Low?
Legislative Auditor General. (2015). A Performance Audit of Projections of Utah’s Water Needs (Report No.
2015-01).
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Because wholesale water rates in Utah are subsidized by property tax collections, Utah’s
retail water providers, the cities and towns, buy their water far below-market rates. In
turn, municipalities offer residents, businesses and exempt water users cheaper retail
water prices. This explains why municipal water rates in Utah are some of the lowest in
the United States.
The legislative Auditors studied this as part of their 2015 Audit and concluded:
Utah residents pay some of the lowest water prices in the nation... 195
The Auditor’s findings are supported by the Division of Water Resources, who noted in
2010:
The cost to consumers of water provided by water suppliers in Utah is well
below the national average and regionally one of the lowest.196
National media outlets have also picked up on this. Circle of Blue, an independent, nonpartisan, media organization analyzed water rates for 30 major U.S. cities in 2014, and
found that Salt Lake City had one of the lowest water rates of all of the cities surveyed.197
St. George had lower rates than Salt Lake in 2014. Additionally, a Food and Water Watch
study completed in 2016 ranked Utah water providers in the bottom 22% of the 500
largest community water systems in the U.S. by cost of water.198
Utah water districts don’t dispute that water rates in Utah are cheap, but they misinform
people about why rates are so cheap. To try and preserve their continued collection of
property taxes, these water districts have at-times created specious arguments
attempting to explain why Utah has such cheap water prices. Although some claim
Utah’s abnormally low water prices are caused by our proximity to the mountains, which
allows water to flow downhill to its residents. Others have claimed that Utah’s
inexpensive water rates are from our low treatment and delivery costs for water.199

195

Legislative Auditor General. (2015). A Performance Audit of Projections of Utah’s Water Needs (Report No.
2015-01).
Utah Division of Water Resources. (2010). The Cost of Water in Utah: Why Are Our Water Costs So Low?
Accessed August 30, 2018.
https://water.utah.gov/OtherReports/The%20Cost%20of%20Water%20in%20Utah.pdf
197
Circle of Blue. (2014). Circle of Blue’s 2014 Water Pricing Survey. [PDF file]. Retrieved from
https://www.circleofblue.org/wp-content/uploads/2014/05/WaterPricing2014TableInteractive.pdf.
198
Food and Water Watch. Survey Of The 500 Largest Community Water Systems, February 2016
199
Utah Division of Water Resources. (2010). The Cost of Water in Utah: Why Are Our Water Costs So Low?
Accessed August 30, 2018. Retrieved from
https://water.utah.gov/OtherReports/The%20Cost%20of%20Water%20in%20Utah.pdf
196
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But cities such as Denver, Reno, and Cheyenne, who have similar water treatment and
delivery costs, still have a substantially higher retail cost of water to discourage water
waste. It is clear that low treatment and delivery costs do not account for the low retail
cost of water in Salt Lake City, as demonstrated by the table below.
Figure 41: Water Treatment Costs

Price ($/1,000 gals)
Treatment &
Delivery Costs
Retail Cost of Water
(@ 20,000 gal)

Salt Lake
City
$0.70

St. George

Denver

Reno

Cheyenne

$0.82

$0.79

$0.74

$0.89

$1.61

$5.50

$2.95

$5.01

$1.78

Property taxes collected by Utah water districts explain why Utah has America’s
cheapest water rates and the highest municipal water use, per person. Countless peerreviewed studies demonstrate that the economic principle of supply and demand
applies to water just as it does to other commodities in the marketplace. When the
price of water goes up consumers use less water.200 Conversely, when water prices
decrease water consumers use more water.
In studies released by the U.S. Geological Survey (USGS) from 1995 to 2015, Utah has
consistently ranked as one of America’s highest per person municipal water users.
Municipal water use includes water used by homes, businesses, and government
institutions. In 1995, 2000, and 2005, Utah was the 2nd highest water user in the U.S.201
In 2010 USGS data established Utah as the nation’s #1 highest per person user of
municipal water.202 More recently, data for 2015 ranked Utah as the 2nd highest per person
user of municipal water in the country.203
This wasteful cycle is especially true for the WCWD.
The Washington County Water District makes more money collecting property taxes
than the agency does from selling water, according to its’ own newsletter and audited
financial statements. As seen in the graph below, less than 25 cents of every dollar for
200

Price elasticity of residential demand for water: A meta-analysis. (1997). Water Resources Research, 33(6),
1369-1374.
201
U.S. Geological Survey. (2004). Estimated Use of Water in the United States in 2000. Accessed August 23,
2018. https://pubs.usgs.gov/circ/2004/circ1268/pdf/circular1268.pdf.
202
U.S. Geological Survey. (2014). Estimated Use of Water in the United States in 2010. Accessed August 23,
2018. https://pubs.usgs.gov/circ/1405/pdf/circ1405.pdf.
203
U.S. Geological Survey. (2017). Estimated Use of Water in the United States in 2015. Accessed August 16,
2018. https://pubs.usgs.gov/circ/1441/circ1441.pdf.
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the District is from the sale of water. The collection of property taxes by the District
perpetuates water waste by lowering the price of water and shifting the delivery costs of
wasteful water users to conscientious water users and lower income populations.
Figure 42: WCWD's 2017 Revenue Breakdown
22%
Water Rates
36%
Impact Fees
Washington County
water District
2017 Revenues

33%
Property Taxes

9%
Other Income

Washington County has some of the lowest water rates in the American West.204 These
low water rates do not incentivize conservation or penalize water waste. As seen in the
water price graph, St. George is home to incredibly low water rates- well below those of
comparable cities. While cheap water rates sound like a good deal for consumers, these
taxes subsidize the water use of large landowners and non-profit entities that may use
large volumes of water.

204

Legislative Auditor General. (2015). A Performance Audit of Projections of Utah’s Water Needs (Report No.
2015-01).
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Figure 43: Water Rate Structure from the 2019 Audit

Figure 2.6 Water Rate Structures. Washington County cities have
lower rates than surrounding desert cities in other states. The base
rates are noted in the parenthesis follow the city names.
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Washington County residents use more than twice as much municipal water as the
average American, with each person using a staggering 306 gallons every day on
average.205 In other Southwestern cities, consumption is between 100-150 gallons per
day per person. Low water prices, driven by property tax collections, drive higher levels
of consumption without worry for an expensive water bill at the end of the month.
The WCWD could save a huge quantity of water simply by eliminating their property tax
subsidy and raising rates on outdoor water use. This plan was studied by Erin Moulding,
a masters student in economics at the University of Utah, in her thesis.206 Moudling
discovered that by removing property tax subsidies for water in Utah and raising water
rates on outdoor water use, water districts could reduce their water demand without
205

DEIS, Appendix B page 12
Moulding, E. “Elasticity Modeling of Water: Effect of Property Tax Removal on Salt Lake Valley Water Use.”
(2011).
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losing any revenue. Furthermore, she found that the new pricing structure was more
equitable as property tax subsidies for water use are regressive and disproportionately
burden low-income residents.
Moulding’s plan reinstates price signals for water in Utah. This means that if water users
are unhappy with the size of their water bill, they can lower their water use and see a
direct effect in their next bill. Therefore, residents using lots of water outside on lawns
on gardens have an incentive to reduce their outdoor water use, which is usually
nonessential and purely aesthetic. Figure 44 shows Moulding’s findings for the following
cities.
Figure 44: Water Savings from Eliminating Property Tax Subsidy
Average
Property
Tax Refund

City

Water
Savings

Current
Price at
15,000 gal

Change in
Price

Salt Lake City

-16%

$2.15

$0.93

$98

Sanely

-14%

$2 .63

$0.96

$109

-13%

$1.77

$0.55

$116

-25%

$1.26

$0.98

$80

South
Jordan
West
Jordan
Riverton

-24%

$1.33

$0.95

$101

Herriman

-15%

$1 .85

$0.73

$105

Bluffdale

-26%

$1 .95

$1.57

$153

St. George

-27%

$1.00

$0.88

$193

As can be seen above, St. George could lower their water demand 27% simply by
eliminating the property tax subsidy for water and raising outdoor water rates. This
would not only delay and eliminate the need for the LPP, it would create a more equitable
water payment structure where residents are charged based on the amount of water they
use. Eliminating the property tax subsidy for water and raising outdoor water rates, in
conjunction with the other measures discussed in this section, would achieve the
project’s overarching goal of meeting Washington County’s future water demands. The
DEIS should therefore have fully analyzed this alternative to the Lake Powell Pipeline.207

IV. The DEIS does not properly evaluate the environmental
consequences of the Lake Powell Pipeline

207

Davis, 302 F.3d at 1120-21.
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NEPA requires agencies to take a “hard look” at the environmental consequences of their
actions.208 An EIS must analyze the proposed action’s direct, indirect, and cumulative
effects.209 Direct effects are “caused by the [project] and occur at the same time and
place.”210 Indirect effects are those that “are caused by the [project] and are later in time
or farther removed in distance, but are still reasonably foreseeable.”211 Cumulative
impacts are those that “result[] from the incremental impact of the action when added
to other past, present, and reasonably foreseeable future actions.”212 When an agency
examines the environmental impacts of a project in an EIS, it must also examine the
socioeconomic consequences of the project.213
The Lake Powell Pipeline DEIS fails to take a hard look at numerous environmental
consequences that will occur if the BOR and the other federal agencies approve the
pipeline. As discussed in detail below, the DEIS fails to take a hard look at the
socioeconomic, cultural resources, visual resources, and biological impacts of the Lake
Powell Pipeline. The DEIS therefore violates NEPA and is unlawful. The FEIS must
correct these deficiencies. The BOR must also provide the opportunity for additional
public comments on the FEIS, as an updated analysis will likely include new information
on issues that are central to the Lake Powell Pipeline’s environmental impacts.
As discussed in more detail below, there are many instances where the DEIS does not
take a hard look at various indirect effects and cumulative impacts of the Lake Powell
Pipeline. We recognize that the Council on Environmental Quality (CEQ) recently
finalized amendments to its NEPA regulations, which will take effect on September 14,
2020.214 The amended rules will no longer directly define or reference “indirect effects”
and “cumulative impacts.”215 The BOR should not, however, rely on these amended
regulations as an excuse to limit its analysis of any of the issues raised in these comments
for several reasons. First, the BOR issued the DEIS for the Lake Powell Pipeline in June
2020, three months before the new regulations go into effect. The new regulations only
apply to projects that begin the NEPA process after the September 14, 2020, and although
208

See, e.g., Stand Up for California! v. U.S. Dep’t of the Interior, 959 F.3d 1154, 1163 (9th Cir. 2020); Pennaco
Energy, Inc. v. U.S. Dep’t of Interior, 377 F.3d 1147, 1150 (10th Cir. 2004); 40 C.F.R. § 1502.16.
209
40 C.F.R. §§ 1502.16(b),
1508.8,
1508.25(c).
- -1508.7,
--210
Id. § 1508.8(a).
211
Id. § 1508.8(b).
212
Id. § 1508.7.
213
Id. § 1508.14; see also Cure Land, LLC v. U.S. Dep’t of Agric., 833 F.3d 1223, 1235 n.10 (10th Cir. 2016).
214
85 Fed. Reg. 43,304 (July 16, 2020).
215
Id. at 43,375 (amended 40 C.F.R. § 1508.1(g) defines “effects” to mean “changes to the human environment from
the proposed action or alternatives that are reasonably foreseeable and have a reasonably close causal relationship
to the proposed action or alternatives, including those effects that occur at the same time and place as the proposed
action or alternative and may include effects that are later in time or farther removed in distance from the
proposed action”).
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agencies have discretion to apply the new regulations to ongoing NEPA processes, the
BOR should not apply the new regulations here.216 Second, while the new regulations no
longer distinguish between “direct effects” and “indirect effects,” the new definition of
“effects” includes the prior “indirect effects” definition.217 As a result, the BOR will
continue to have a duty to analyze the indirect effects of its actions under the new
regulations. Third, the BOR began the NEPA process for the Lake Powell Pipeline under
the previous regulations and issued a DEIS that identified numerous indirect effects and
cumulative impacts. It would therefore be arbitrary and capricious for the agency to
subsequently issue a FEIS that ignores or does not adequately assess these
environmental consequences. If the BOR were to narrow the scope of the FEIS or brush
aside issues midstream in the NEPA process, it would “entirely fail[] to consider an
important aspect of the problem” that it had previously identified.218 Finally, the
amended NEPA regulations are unlawful and numerous parties have filed lawsuits to
overturn the amended regulations.219 If the BOR were to narrow the scope of the Lake
Powell Pipeline FEIS based on the amended regulations, approval of the pipeline may be
invalid and set aside if a court overturns the amended regulations. For these reasons, the
BOR should continue to apply the current CEQ NEPA regulations throughout this NEPA
process, and it should issue a FEIS that fully analyzes all of the environmental
consequences of the Lake Powell Pipeline.

IV.A The Provo Office of the Bureau ignored important repayment
obligations, thereby falsely concluding that the Lake Powell Pipeline
is financially feasible
IV.A.1 There is a high likelihood that the WCWD is unable to repay the
State of Utah for the Lake Powell Pipeline debt as is required by Utah
law, causing harm to Utahns across the state
To finance the Lake Powell Pipeline, the State of Utah would act as a bank to pay for the
Lake Powell Pipeline construction costs by issuing a series of bonds on the bond
market.220 The State of Utah has the best possible bond rating, AAA, and neither the
Applicant nor the recipient of Lake Powell Pipeline could afford to pay for the exorbitant
costs of the Lake Powell Pipeline without the State of Utah issuing bonds.221 The State of
216

Id. at 43,339.
Id. at 43,375.
218
Motor Vehicle Mfrs. Ass’n of U.S., Inc. v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 43 (1983).
219
See, e.g., Complaint, Alaska Community Action on Toxics v. Council on Envtl. Quality (N.D. Cal. July 29, 2020),
available at https://earthjustice.org/sites/default/files/files/ceq-nepa-rulemaking-complaint.pdf.
220
Thompson, Ronald. “RE: Lake Powell Pipeline Financing.” Received by Dennis Strong, August 14, 2008.
221
https://www.fitchratings.com/research/us-public-finance/fitch-affirms-utah-idr-at-aaa-rates-439mm-gos-aaaoutlook-stable-08-05-2020
217
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Utah will bond for the construction costs, estimated by the 2019 Legislative Audit to be
$2.2 billion, to cover the construction and pre-construction costs of the LPP222 and
include the financing costs of paying bond investors their interest payments into the
Lake Powell Pipeline loan. The State of Utah will then issue this LPP loan to the
recipients of the LPP water, the WCWD, at a ‘reasonable’ interest rate determined by the
Utah Board of Water Resources, effectively the Applicant of this application.223
The proponents of the Lake Powell Pipeline claim they can repay the State of Utah by
increasing impact fees, property taxes, and water rates.224 But credible analyses by
prominent Utah economists from leading Utah universities demonstrate the required
rate increases would need to be massive to repay the full costs of bond issuances by the
State of Utah, which in fact are so large these increases will suppress water demand
significantly, obviate the need for Lake Powell Pipeline water and make it likely that
repayment to the Utah taxpayers will not occur.225
The Applicant has failed to understand or failed to be concerned about this likely default,
presumably because the Applicant doesn’t understand the foundational economic
principle known as the price elasticity of demand, more commonly referred to as a
downward sloping demand curve. This principle says that as the price of a good increases,
its consumption decreases. This means that as WCWD raises property taxes, water rates,
and impact fees to pay off the LPP debt load, they will simultaneously reduce the amount
of water and home sales in Washington County, as the Utah Division of Water Resources
has been informed of repeatedly in correspondences, official meetings and in countless
media stories over the last ten years. This reduction in water sales will reduce WCWD’s
revenues and their ability to repay the state taxpayer for the bonded debt.
The PhD economists found that such a scenario was very likely to occur in Washington
County, leading them to conclude that it was unlikely that WCWD could generate enough
revenues to make the minimum annual payments to the state for the LPP debt.226 This
observation that WCWD lacked the ability to repay the debt for the LPP loan back to the
Utah taxpayer was the reason the Applicant and the WCWD concocted the Pay-As-YouGo financing scheme which effectively asks Utah taxpayers for billions of dollars in an
interest-free loans.

222

Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
223
Utah Code §73-28-402(4)
224
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
225
Blattenberger et al. (2015). Lake Powell Pipeline Economic Feasibility Analysis for Washington County, UT.
226
Id.
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Furthermore, the 2019 Legislative Audit found that WCWD’s ability to repay the LPP debt
hinged upon unhindered population growth and minimal economic downturn,
particularly in the early years of the debt issuance. Specifically, the audit states:
A recession in the early years of repayment would be especially challenging on
WCWD’s ability to make payments.227
The current COVID-19 pandemic has created the worst economic downturn in United
States history since the Great Depression.228 It is difficult to estimate just how long the
recession will last but some peer-reviewed papers are already predicting that the world
economy will not normalize for many years.229 This, in light of the findings of the 2019
Legislative Audit, brings into question WCWD’s ability to repay LPP debt and the
Applicant’s failure to offer the public and the State Engineer a feasible economic plan to
utilize this water right claim. It is plausible that population growth in Washington
County slows as a result of the coronavirus pandemic, leading to decreased revenues
from property taxes, impact fees, and water rates. This could also cause WCWD to default
on LPP loan payments to Utah taxpayers.
Furthermore, an overwhelming collection of evidence from leading climate scientists
and water management agencies, including the Bureau of Reclamation, shows that
climate change is quickly depleting flows in the Colorado River. This means it is likely
that the LPP will not be able to take its full share of water from the Colorado River, if it
is able to take any at all. In this event, WCWD would not be able to generate revenues
from water rate increases associated with Lake Powell Pipeline water and would likely
fail to meet the minimum annual payments to the state for the LPP debt.
If WCWD defaulted on their loan to the state, as the economists predict they will, the
public interest could be harmed in a number of ways. (1) Utah’s AAA bond rating – now
one of just 9 states enjoying this rating – could be downgraded to a lesser grade, thereby
raising the costs of borrowing for all public services by Utah. This would effectively
increase the cost of every project the state needs to bond for and reduce the state’s ability
to borrow debt. In a special legislative session held in April 2020, the Utah Legislature
voted to raise Utah’s debt-borrowing ceiling, thereby increasing the chances of a future
downgrading event as the pandemic continues to impact Utah’s budget.

227

Legislative Auditor General, A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline,
Report No. 2019-05 (2019).
Fernandes, N, Economic effects of coronavirus outbreak (COVID-19) on the world economy, Available at SSRN
3557504 (2020).
229
Guerrieri, V., Lorenzoni, G., Straub, L., & Werning, I, Macroeconomic Implications of COVID-19: Can Negative
Supply Shocks Cause Demand Shortages? (No. w26918) National Bureau of Economic Research (2018)
228
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Harming the state’s financial health further could reduce Utah’s ability to respond to
future crises and will likely impede the recovery from COVID-19. It is also possible that
Utahns would see any decrease in the state’s financial health as a result of WCWD
defaulting reflected in increased taxes or additional spending cuts to important public
programs. (2) The state may be stuck repaying a large portion of the LPP debt, in essence
incurring a new large cost. The financial implications of this are too numerous to list
here but it would likely result in large tax increases and spending cuts, which would
negatively affect other important areas of Utah’s government like the education and
healthcare systems.

IV.A.2 The debt financing cost of the Lake Powell Pipeline was excluded
from the cost-benefit analysis in the DEIS, thereby creating the false
appearance that the Preferred Alternative is financially feasible
The DEIS’ analysis of socioeconomic impacts analyzes the purported costs of the Lake
Powell Pipeline, and other issues related to project costs, such as ability to pay. This issue
is critical since the State of Utah requires that the entire project of the proposed Lake
Powell Pipeline be repaid with a reasonable interest rate according to the Utah Lake
Powell Pipeline Development Act. By failing to properly address repayment and its
effects on the water demand of Washington County, the Provo Office of the BOR has
failed to ensure the DEIS and its analysis is in compliance with all local and state laws.
This analysis is flawed because the BOR excluded the debt financing costs of the pipeline.
Had the Provo Office of the BOR included these costs, it would show that the Lake Powell
Pipeline is not financially feasible. This error is particularly problematic because
elsewhere in the DEIS, the Provo Office of the BOR excluded various alternatives from a
detailed analysis due to their alleged financial infeasibility. Yet a correct analysis would
show that the Lake Powell Pipeline itself is also financially infeasible.
On page 12 of the Lake Powell Pipeline DEIS, the Provo Office of the BOR states that the
only project alternatives which can be considered are those that, among other
requirements, are economically feasible:230
To determine whether alternatives were reasonable under NEPA and should be
carried forward for detailed analysis in this DEIS, each alternative was
evaluated against 43 CFR 46.420(b) and was considered reasonable if it […]
was practical or feasible from an economical and technical standpoint.231
230

Lake Powell Pipeline Draft Environmental Impact Statement, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 12.
231
Ibid, page 12.
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In appendix C-23, the DEIS further supports this claim in its definition of economic
feasibility:
A project alternative is considered economically feasible when the direct and
indirect benefits generated by the action are greater than the resource costs of
the action. Economic feasibility implies that society is better off when an action
is taken than not.232
This means that each project alternative must weigh the benefits it will produce against
the costs it will produce. If the costs outweigh the benefits, the project alternative cannot
be considered viable and must be abandoned by the BOR.233 This familiar concept in
commodity delivery and regulation is often referred to by state regulative bodies across
the country, including for commodity providers like natural gas and electricity
companies who are regulated by state public utility committees or commissions.
Yet the Provo Office of the Bureau dismissed an entire array of water sourcing
alternatives which are less-expensive and hence more feasible without any
documentation as to the Provo Office’s reasoning for ignoring these well-documented
sources of water.
The Provo Office of the Bureau ignored the direction it claims to have followed in the
DEIS to conceal the problematic financial reality of the Preferred Alternative. The Provo
Office of the Bureau excluded the costs and impacts of the proposed Lake Powell Pipeline
repayment plan from being adequately considered in the DEIS. The BOR Manual on
Water and Related Resources Feasibility Studies states the following regarding financial
feasibility:
To determine the financial feasibility of an alternative, the study team will
consider each project beneficiary’s capability to pay for its share of the costs to
construct, operate, and maintain the proposed project in accordance with the
applicable cost-share or repayment obligations.234
This excerpt from the BOR’s own manual indicates that the BOR is required to include
repayment obligations in an examination of an alternative’s financial feasibility. Yet, the
Provo Office of the Bureau refused to do this in preparing the DEIS. This is an apparent
effort to favor the Lake Powell Pipeline, even though it is the costliest and most
232

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 1.
See section 2.1.2 on page 12 of the DEIS
234
Bureau of Reclamation. “Reclamation Manual, Directives and Standards: Water and Related Resources
Feasibility Studies.” (2012). https://www.usbr.gov/recman/cmp/cmp09-02.pdf
233
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financially impacting upon the water users of Washington County of all the possible
alternatives which could be considered.
This represents a failure by the BOR to produce an accurate DEIS which complies with
the BOR’s own policies and procedures. Had the Lake Powell Pipeline repayment plan,
as dictated by the Utah Lake Powell Pipeline Development Act, been considered by the
Provo Office of the Bureau in preparing the DEIS, the BOR would have found that both
LPP project alternatives are financially infeasible.
To finance the Lake Powell Pipeline, the State of Utah will act as a bank to pay for the
pipeline construction costs by issuing a series of bonds on the bond market.235 The State
of Utah has the best possible bond rating, AAA, and neither the Utah Board of Water
Resources nor the WCWD could afford to pay for the exorbitant costs of the Lake Powell
Pipeline without the State of Utah issuing bonds.236 The State of Utah will bond to cover
the construction and pre-construction costs of the LPP and include the financing costs
of paying bond investors their interest payments into the Lake Powell Pipeline loan.237
The State of Utah will then issue this LPP loan to the recipients of the LPP water, the
WCWD, at a “reasonable” interest rate determined by the Utah Board of Water
Resources, who are effectively the LPP project proponents.238
This plan has been determined by the Utah Legislature as per the Lake Powell Pipeline
Development Act:
The board shall establish and charge a reasonable interest rate for the unpaid
balance of reimbursable preconstruction and construction costs.239
The 2019 Legislative Audit found that any repayment scenario that accounted for
interest, as is required by the Utah Lake Powell Pipeline Act Code §73-28-402(4),
dramatically increase the cost of the LPP project. Their findings are summarized in the
table below.

235

Thompson, Ronald. “RE: Lake Powell Pipeline Financing.” Received by Dennis Strong, August 14, 2008.
https://www.fitchratings.com/research/us-public-finance/fitch-affirms-utah-idr-at-aaa-rates-439mm-gos-aaaoutlook-stable-08-05-2020
237
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
238
Utah Code §73-28-402(4)
239
Ibid
236
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Figure 45: 2019 Audit LPP Repayment Obligations
Hypothetlcal
Repayment

Plan

1

2

3

Tanna of

Repayment
A. Original bond
amount
B. State's
financing costs
C. 3% interest
charged district
A. Original bond
amount
C. 3% interest
charged district
A. Original bond
amount
B. State's
financing costs

Prlnclpal

State

Repaid by
District

Interest
Revenue

Sum of
Repayments
to State

$2.4 billion

$2.2 billion

$4.6 billion

$1.8 billion

$1.6 billion

$3.4 billion

$2.4 billion

$0

$2.4 billion

Source: Auditor Generated

Both of the repayment scenarios above that include interest, as is required by the Lake
Powell Pipeline Development Act,240 dramatically increase the cost of the LPP project.
Scenario 1 requires that the WCWD repay the State of Utah’s financing costs (i.e. interest
the State pays to its bond purchasers), which nearly doubles the total cost of the LPP.
Scenario 2 does not require that the WCWD repay the State’s bond financing costs,
thereby lowering the initial principal, yet the total debt is still nearly double the cost of
the LPP. Including repayment costs, as the BOR is obliged to do as per the BOR Manual
on Water and Related Resources Feasibility Study,241 dramatically raises the costs of the
LPP project. In scenario 1, project costs grow to $4.6 billion while in scenario 2 the costs
grow to $3.4 billion.
Instead of embracing these well-documented costs from the 2019 Legislative Auditor
General’s Office, the Provo Office of the Bureau ignored both the interest cost
requirements of the Lake Powell Pipeline Development Act and the credible studies of
the Auditors Office. We presume the Provo Office staff ignored these state laws and state
studies as a favor to Utah water lobbyists working in the Orem Office of the Central Utah
Water Conservancy District. The fact that the Provo Office of the Bureau ignored the
direction of the BOR in its own Manual on Water and Related Resources Feasibility Study
represents an additional oversight that should not be ignored. It is also arbitrary and
capricious of the Provo Office to ignore the BOR’s own manual.

240

Utah Code §73-28-402(4)
Bureau of Reclamation. “Reclamation Manual, Directives and Standards: Water and Related Resources
Feasibility Studies.” (2012). https://www.usbr.gov/recman/cmp/cmp09-02.pdf
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The Provo Office of the Bureau, like all BOR Offices, is required to abide by state laws as
it administers its projects and policies, unless state law is specifically in contradiction to
governing federal law. Since the Utah Lake Powell Pipeline Development Act has primacy
when it comes to the issue of whether interest must be included the repayment
obligations for the water users of the Lake Powell Pipeline, the Provo Office of the Bureau
has arbitrarily failed to consider a relevant factor related to the costs of the pipeline and
capriciously ‘stacked the deck’ by ignoring this provision of Utah law.

IV.A.3 The DEIS’ Ability to Pay/Affordability does not address elasticity,
leading to the incorrect conclusion that either LPP action alternative
is affordable
The Ability to Pay (ATP) analysis assumed that the rate increases stated in the 2019
Legislative Audit were sufficient to repay the LPP. See the following quote:
Future increases in water rates, fees, and taxes that would be needed to pay for
the LPP were estimated using information provided in the State of Utah
Performance Audit of the Repayment Feasibility of the LPP (State of Utah
2019).242
However, the 2019 Audit used an unrealistically low estimate for elasticity. The price
elasticity of demand for a certain good can be found by dividing the percent change in
demand by the percent change in price. In the Audit, both these values are given,
allowing us to calculate the elasticity implicitly used in the audit’s analyses. Specifically,
on page 7 the audit states:
Conservation and price elasticity will reduce water consumption by 15 to 25
percent per capita by 2065.243
And on page 10 the Audit states:
Wholesale water rates are planned to increase $0.10 annually from the 2016
rate of $0.84 to $3.84 per 1,000 gallons.244
Optimistically assuming that the entirety of the demand reduction was the result of price
242

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 43.
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
244
Ibid
243
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elasticity results in a percent change in demand of -25%. The percent change in price
from $0.84 to $3.84 is 357%. Dividing these numbers into each other yields an elasticity
of roughly 0.07 (i.e. 25% / 357% = 0.07).
This is far lower than what other sources have been reporting for the price elasticity of
demand for water. Notably, on page 65 of Appendix C-23, the Lake Powell Pipeline DEIS
suggests that an elasticity of -0.65 is reasonable.245 On August 19th, 2019 the Balmoral
Group, a consulting agency contracted by the Executive Water Finance Board to study
what the price elasticity of demand for water is in Washington County, found that
municipal water price elasticities typically range from -0.5 to -1.16. They noted that their
preliminary analysis indicated that Washington County would have a price elasticity of
demand for water of roughly -0.76.246
If an elasticity of -0.65 were used in the audit, then the resulting decrease in demand
would be roughly 232%. This would make the entire Lake Powell Pipeline water supply
even more obsolete than it is already because of the serious reduction in water demand
in Washington County. If -0.76 were used, the resulting decrease in demand would be
roughly 271%. Both of these values are much larger than the assumed 25% demand
decrease.
In either case, demand would decrease so much that the total amount of revenue
generated from water sales would also decrease. Since the WCWD would have to generate
a certain amount of revenue to make payments on their LPP loan and avoid a default,
they would have to raise water rates again to compensate for the decrease in revenue.
This would lead to further demand reductions via elasticity and a restarting of the cycle.
This “looping effect” would force the WCWD to raise water rates substantially more than
the 2019 Legislative Audit and DEIS assume.
For the last 10 years, a group of PhD economists from several Utah academic institutions
have been studying the financial obligations of the proposed Lake Powell Pipeline
through a series of detailed economic analyses which have been shared with elected and
appointed Utah officials, the public and the media.247 These PhD, tenured university
economists are highly-experienced in public lending standards and public and
commercial financing practices to pay for large capital projects, like the Lake Powell
Pipeline.
Their 96 pages of analyses document numerous problems with the economically245

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 65.
Balmoral Group. “Elasticity of Demand for Water Supply.” Presentation to the Executive Water Finance Board.
August 19th, 2019.
247
Blattenberger et al. (2015). Lake Powell Pipeline Economic Feasibility Analysis for Washington County, UT.
246
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infeasible nature of the proposed Lake Powell Pipeline, specifically with the huge
increases in water rates, impact fees, and property taxes that the LPP would require.248
The economists even created a model that calculates the necessary rate increases to
repay the LPP at varying initial costs. We used this model to calculate what rate increases
would need to occur to repay the LPP with the costs provided by the DEIS and the 2019
Audit.249 The results are summarized in Figure 46.
Figure 46: Necessary Rate Increases
Rate & Fee Increases

Cost Estimate

$2.4 billion
(Legislative Audit)
$1.5 billion
(Southern Low)
$1.7 billion
(Southern High)
$1.5 billion
(Highway Low)
$1.6 billion
(Highway High)

Water Rate

Impact Fee

1233%

438%

521%

287%

598%

309%

488%

278%

560%

299%

This table demonstrates that, once elasticity is accounted for, water rates need to
increase somewhere between 488% and 1,233% and impact fees need to increase
somewhere between 278% and 438% to repay the LPP. This is substantially higher than
the 357% water rate and 108% impact fee increase assumed by the 2019 Legislative Audit
and DEIS.
Had the Provo Office of the Bureau used rate increases that accounted for elasticity (i.e.
rate increases like those presented in the table above) in the DEIS, the repayment
obligations for the WCWD would have increased substantially. This would have placed a
much more significant burden on residents in Washington County and would have made
LPP water unaffordable. This would have caused the LPP to fail the ATP analysis,
indicating the LPP is not economically feasible.
The Provo Office appears to have intentionally avoiding any real application of market
248

Ibid
Costs from the DEIS were obtained from Table 2.2-2 from page 23 of appendix C-23. Costs reflect construction
costs plus interest during construction. OM&R costs are built into the economists’ model so they were excluded
from the input cost to avoid double counting.

249
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economics to arbitrarily favor its preferred transbasin water diversion of the Lake Powell
Pipeline. Even with such arbitrary favoritism, the Provo Office cannot ignore the impacts
of market economics, particularly since the Utah Legislature requires that repayment of
the Lake Powell Pipeline costs be paid by the water users of the Lake Powell Pipeline.

IV.A.4 The Provo Office of the Bureau’s analysis of elasticity effects on
water consumption is incomplete, thereby obscuring the fact that
increasing water rates will eliminate the need for the LPP
Elasticity is an economic concept that describes how two variables affect each other.250 It
is a ratio and is algebraically expressed as the percent change in one variable divided by
the percent change in another variable.251 The price elasticity of demand is a specific type
of elasticity that explains how the quantity demanded for a particular good changes as
the price of that good changes. It is expressed as the following:

2 =

-;_

(

∆5
)
5

(

∆7
)
7

where 2 represents elasticity, Q represents quantity, and P represents price. While
elasticity is addressed in Appendix C-23, the calculations are not carried through to
examine what effect they may have on demand. The DEIS simply states the following in
regards to elasticity’s effect on water demand in the WCWD:
Assuming a long-run price elasticity of demand for domestic water supply of 0.65 and an annual increase in retail water rates of 5.2 percent as described
for water costs in the Audit Report over 30 years, water use per user would
decrease by 3.38 percent annually. A 1.5 percent increase in price would result
in a 0.975 percent annual decrease in use per user. However, if the number of
households and commercial users increase greater than the decrease in use,
then total demand would increase. The estimated price elasticities less than 1.0 also indicates total water revenues from water charges would continue to
increase overall.252
While there is nothing technically incorrect about this statement, it does not represent
a complete analysis by the BOR. This quote concludes the elasticity analysis by
hypothetically stating that if households grow at a greater rate than demand decreases,
250

Nicholson, W.; Snyder, C. (2015). Intermediate microeconomics and its application.
Ibid.
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix c-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 60.
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then demand will continue to increase. As will be shown below, this is not the case for
the WCWD. Demand decreases more than households grow.
To estimate whether the LPP could be feasibly repaid, the DEIS assumed that the rate
increases stated in the 2019 Legislative Audit would be sufficient to cover the cost of the
LPP.253 The rate increases stated in the 2019 audit are the following:
•

Impact fees are planned to increase up to $1,000 annually from the 2017
fee of $7,417 through 2026, reaching $15,448.

•

Wholesale water rates are planned to increase $0.10 annually from the
2016 rate of $0.84 to $3.84 per 1,000 gallons.

•

Property taxes are planned to increase from the 2018 rate of 0.0648
percent to 0.1 percent by 2025.254

These rate increases were calculated by assuming an unrealistically low elasticity. This
means that these rate increases are very likely underestimates and that the true rate
increases needed to repay the LPP could be up to four times as large. Nevertheless, this
analysis uses the most generous possible assumptions to model the effects that these
rate increases will have on demand, meaning that the rate increases given by the 2019
Audit are used. The analysis still finds that demand is significantly less than stated by
the DEIS in Table 6.2-1.255
Listed above are three rate increases. However, property taxes and impact fees can
essentially be thought of as smaller components of the price of a single good (a house).
Therefore, the above rate increases effectively describe an increase in the price of two
goods: water and housing.
The DEIS states that, based on a literature review, a reasonable long term elasticity for
water rates is -0.65.256 The Executive Water Finance Board’s consultant preliminarily

253

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 60.
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
255
This analysis was conducted by Helene Jorgensen, an economist and Kanab resident, and was reproduced in
these comments with permission.
256
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 60.
254
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found that elasticity of water demand in Washington County was -0.76.257 However, in
an effort to conduct this analysis generously, an elasticity of -0.65 was used.
The DEIS does not examine what effect increasing impact fees and property taxes would
have on the demand for housing in Washington County and, therefore, did not state what
a reasonable elasticity would be. However, a quick literature review reveals that an
elasticity of -0.3 is reasonable.258
The analysis can be done to determine these two elasticity ratios effects on demand. The
results of the water rate elasticity calculation will be reflected in the amount that gpcd
changes (i.e. in the amount of water consumed) in the total annual demand provided by
the DEIS.259 Similarly, the results of the impact fee and property tax elasticity will be
reflected in the population growth estimate in the same equation above. Therefore, the
new demand equation for the WCWD looks like the following:
898:; :<<=:; >?@:<> =

A9A=;:8B9<′ × DAE>′ × FGF8?@ ;9FF E9?HHBEB?<8
DAE> 89 :<<=:; >?@:<> E9<I?JFB9< E9?HHBEB?<8

where population’ represents the population growth estimate given by Table 6.2-1 in the
DEIS adjusted for the elasticity effect of increased impact fees and property taxes and
gpcd’ represents the gpcd estimates given by Table 6.2-1 in the DEIS adjusted for the
elasticity effects of increased water rates.
The results of this new equation are presented in Figure 47 alongside the values from the
original demand estimation by the BOR.260

257

Balmoral Group. “Elasticity of Demand for Water Supply.” Presentation to the Executive Water Finance Board.
August 19th, 2019.
Green, R. K., Malpezzi, S., & Mayo, S. K. (2005). Metropolitan-specific estimates of the price elasticity of
supply of housing, and their sources. American Economic Review, 95(2), 334-339.
Singell, L. D., & Lillydahl, J. H. (1990). An empirical examination of the effect of impact fees on the housing
market. Land Economics, 66(1), 82-92.
Evans-Cowley, J., Lockwood, L., Rutherford, R., & Springer, T. (2009). The effect of development impact fees on
housing values. Journal of Housing Research, 18(2), 173-193.
259
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778.
260
Helene Jorgensen created this table.
258
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Figure 47: WCWD Demand Adjusted for Elasticity
WCWCD Service
Area Population
Year

-Baseline
Projections by
USBR

WCWCD Service Area

GPCD per

Population -

Applied

adjusted for Impact

Analysis that

fee elasticity of -0.3

includes 20%

and updated w/ 2019

conservation

Census Data

bvUSBR

GPCD per Applied

System loss

Analysis-

from Applied

adjusted for

Analysis

water rate

Model by

elasticity of -0.65

USBR

Demand
(acre-feet)
with System
Loss by USBR

Demand (acre-feet)
with System Loss adjusted for water
rate and impact
elasticities

2015

151,360

151,360

302

302

0.154

59,038

59,038

2020

182,689

179,884

296

227

0.154

69,791

52,836

2025

214,408

206,883

283

190

0.154

78,483

50,886

2030

246,338

233,787

271

168

0.154

86,370

50,720

2035

280,731

262,290

260

153

0.154

94,289

51,768

2040

314,199

288,984

250

142

0.154

101,326

52,961

2045

348,064

315,132

240

134

0.154

107,999

54,407

2050

383,226

341,542

240

134

0.154

118,909

58,967

2055

420,257

368,684

240

134

0.154

130,399

63,653

2060

458,960

396,332

240

134

0.154

142,408

68,426

2065

500,349

425,304

240

134

0.154

155,250

73,428

2070

545,470

456,393

240

134

0.154

169,251

78,796

2075

594,660

489,755

240

134

0.154

184,513

84,555

Source: U.S. Bureau of Reclamation, Draft Environmental Impact Statement, Appendix B, Table 6.2-1 (page 14), and analysis by Helene Jorgensen .

Figure 47 shows that just simply accounting for elasticity greatly reduces demand. In
fact, by 2075 demand is expected to be nearly 100,000 acre-feet less than the DEIS
predicts.
This analysis makes it evident that the DEIS dramatically overestimated water demand
in WCWD. This overestimation constitutes a serious flaw in the LPP DEIS and a failure
by the BOR to accurately review the proposed LPP project. It also invalidates the need
for the LPP as stated by the DEIS.

IV.A.5 The WCWD claims it should receive a $1 billion subsidy from Utah
taxpayers, indicating it is unable to repay the full cost of the LPP
Although Utah law requires that the WCWD repay the full cost of the LPP with interest,
as per the Lake Powell Pipeline Development Act, the Provo Office of the Bureau failed
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to evaluate compliance with Utah law in the DEIS. The 2019 Legislative Audit found that
the state’s financing costs alone could reach $1.2 billion, effectively creating a subsidy
from Utah taxpayers to the WCWD of this amount.261 Similarly, the Executive Water
Finance Board found the following:
Although the Lake Powell Pipeline Act calls for a “reasonable interest rate,” a
recent financing summary submitted by the Washington County Water
Conservancy District would create a large state taxpayer subsidy (range of $1
billion).262
Although the WCWD has no legal right to this subsidy, its claim that it should receive it
demonstrates that the WCWD is unable to handle the full burden of the LPP loan. Instead
of providing an objective analysis which complied with the BOR Manual on Water and
Related Resources Feasibility Studies and the Lake Powell Pipeline Development Act, the
Provo Office inexplicably ignored $1 billion in direct subsidies to stack the DEIS in favor
of approving generations of costly debt for Washington County residents without having
the ethics to disclose the existence of this debt to these residents.

IV.A.6 Since the Lake Powell Pipeline costs cannot be repaid with interest,
as is required by Utah Law, Utah water lobbyists have proposed a 90year loan repayment plan which the Provo Office of the Bureau has
failed to consider or evaluate
The WCWD claims that they can repay the LPP via a model they have called the “pay-asyou-go” model.263 According to the WCWD, they would only pay the costs and interest
associated with one small block of LPP water at a time.264 The 2019 Legislative Audit
diagrammed what such a repayment scenario may look like. It is reproduced below.265

261

Ibid.
Presentation by the Executive Water Finance Board. September 17th, 2018. https://gomb.utah.gov/wpcontent/uploads/2019/04/Lake-Powell-Pipeline-Financial-Issues-Phil-Dean-GOMB.pdf
263
Aguero, Jeremy. (2018, June). The Economic and Fiscal Implications of Water Policy in Washington County,
Utah. Slides presented at Executive Water Finance Board meeting, Salt Lake City, UT. Electronic copy of
presentation: https://gomb.utah.gov/wp-content/uploads/2019/04/WCWCD-Economic-and-Fiscal-ImplicationsJeremy-Aguaro.pdf
264
Ibid.
265
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
262
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Figure 48: Pay-As-You-Go as Shown by the 2019 Audit

Pipeline
Completion
A

B

10 yrs

30 yrs

20 yrs

40 yrs

SO yrs

70 yrs

60 yrs

80 yrs

Source: Auditor generated

This scheme would start by paying a small fraction of the loan’s principal and leave the
rest of the loan to collect interest without any repayment for decades. In essence, the
scheme is akin to only paying the minimum payment on a credit card, and ignoring the
compounding nature of the unpaid credit card debt.
Therefore, the only way this repayment scheme could work is if interest was not
capitalized, which is exactly what the WCWD claims should occur.266 With capitalizing
interest and minimal repayments, the debt from this loan will balloon over time. It could
reach a point where the WCWD’s annual debt obligation is greater than they are capable
of repaying, forcing the WCWD to default. This, however, is unlikely as the 2019 Audit
indicates that it is standard practice for interest to be capitalized on long term repayment
projects such as this.267
However, even if one assumed that interest would not be capitalized and that the WCWD
was allowed to repay the LPP debt via the pay-as-you-go model, there still is a substantial
cost the BOR should have considered in the DEIS: the opportunity cost to the State of
Utah.
In the diagram above, the WCWD would not fully repay the State of Utah until 90 years
after construction of the LPP is completed. If interest is not being capitalized, then the
State’s funds are effectively devaluing over nearly a century with no compensation. This
will not only prohibit the State from using these funds for other important areas of
governance (i.e. education), but will cause the state to lose a substantial amount of real
266

Thompson, Ronald. “RE: Lake Powell Pipeline Financing.” Received by Dennis Strong, August 14, 2008.
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).

267

1055 East 2100 South

•

Suite 201

•

Salt Lake City

• • •
Utah

84106

(801) 486-4776

•

www.utahrivers.org

133

9602
9602-21 Socioeconomics
value to inflation. This cost should have been analyzed by the BOR in the DEIS.
9602-21

IV.A.7 The Provo Office of the Bureau cannot claim that the WCWD can
afford the Lake Powell Pipeline because the WCWD has yet to
propose a valid repayment plan
On August 11, 2017 FERC requested: (1) an estimate of the cost that would be allocated
to each District and how that cost would be allocated among existing and new water
users, including likely impacts on user costs; and (2) an estimate of the financial
feasibility of the project – including potential fiscal impacts on the State of Utah for
funding the project. In response to FERC’s request, the Division of Water Resources
claimed they had not analyzed LPP’s financial feasibility and will not provide financing
details until as late as 90 days before construction of the LPP begins:
We anticipate that financing details will be worked out well in advance of the
90 days prior to construction.
The Division of Water Resources has spent more than $37 million of Utah taxpayer’s
money studying the project over the last ~15 years, and yet they have no data to support
their claim that the project is financially feasible and that it will not negatively impact
Utah taxpayers. Utah Code §73-3-8 requires that the plan to utilize a water right be
economically and physically feasible. Procrastination of a publicly-defensible plan until
90 days before construction is not in the public interest, nor does it represent sound
financial management. The Applicant has failed to prepare a repayment plan which
utilizes basic financial practices common in the municipal water supply industry. As
shown below, it is likely the Applicant will not be successful in devising a feasible
economic plan which avoids a default of the Lake Powell Pipeline loan.
The Applicant has failed to account for the reduction in water demand and the
subsequent reduction in available revenues to finance the Lake Powell Pipeline. This
failure is likely because the Division of Water Resources has no experience planning and
building large municipal water projects on a scale as large as the Lake Powell Pipeline
project. This massive water project is beyond the scope and capacity of this agency and
neither it nor the Washington County Water District has any demonstrable experience of
financing multi-billion water projects over their operating histories. Although the
Division of Water Resources has experience awarding relatively small grants to irrigation
users for small canal and storage systems, the construction costs, engineering challenges
and financial obstacles of the Lake Powell Pipeline represents the biggest-ever challenge
in the history of this state agency, coming during the worst financial downturn since the
Great Depression.
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Just the $1 billion 2008-era estimated cost of the Lake Powell Pipeline dwarfs all of the
funds ever awarded by the Division and its Board when added together over its entire
60-year history, in just one proposed project. The State Engineer must examine a
detailed economically-feasible plan to build and finance the Lake Powell Pipeline, as
per Utah Code §73-3-8, which accounts for reduced revenue streams as a function of
the current Coronavirus pandemic and the above failings in understanding the basics of
water demand economics.

IV.A.8 The cost estimates provided for both of the action alternatives are
poorly supported and are inadequate
The LPP DEIS clocks in at roughly 2,000 pages if all its appendices are included. Of this,
only a little more than one page (roughly 0.05% of the DEIS) is spent detailing the
construction and operation, maintenance, and replacement (OM&R) cost of the LPP
alternatives. This is startlingly little room devoted to what is a tremendously
consequential component of the LPP proposal. The DEIS’s attempts to downplay the
costs of a $2.4 billion or larger water project “defeat[s] NEPA’s goals of informed decision
making and informed public comment.”268
The United States Government Accountability Office released a guide for the best cost
estimating practices.269 They summarize their results in the following table.

268

WildEarth Guardians v. U.S. Bureau of Land Mgmt., 870 F.3d 1222, 1236 (10th Cir. 2017)
(quoting Utahns for Better Transp. v. U.S. Dep’t of Transp., 305 F.3d 1152, 1163 (10th Cir. 2002)).
Leonard, B. (Ed.). (2009). GAO Cost estimating and assessment guide: Best practices for developing and
managing capital program costs. DIANE Publishing.

269
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Figure 49: GAO's Standards for Cost Estimates
Table 1: GAO's 1972 Version of the Basic Characteristics of Credible Cost Estimates
Characteristic

Description

Clear identification of task

Estimator must be provided with the system description, ground rules and
assumptions, and technical and performance characteristics
Estimate's constraints and conditions must be clearly identified to ensure
the preparation of a well-documented estimate

Broad participation in preparing
estimates

All stakeholders should be involved in deciding mission need and
requirements and in defining system parameters and other characteristics
Data should be independently verified for accuracy, completeness, and
reliability

Availability of valid data

Numerous sources of suitable, relevant, and available data should be used
Relevant, historical data should be used from similar systems to project
costs of new systems; these data should be directly related to the system's
performance characteristics

Standardized structure for the
estimate

A standard work breakdown structure, as detailed as possible, should be
used, refining it as the cost estimate matures and the system becomes
more defined
The work breakdown structure ensures that no portions of the estimate are
omitted and makes it easier to make comparisons to similar systems and
programs

Provision for program
uncertainties

Uncertainties should be identified and allowance developed to cover the
cost effect
Known costs should be included and unknown costs should be allowed for

Recognition of inflation

The estimator should ensure that economic changes, such as inflation, are
properly and realistically reflected in the life-cycle cost estimate

Recognition of excluded costs

All costs associated with a system should be included; any excluded costs
should be disclosed and given a rationale

Independent review of
estimates

Conducting an independent review of an estimate is crucial to establishing
confidence in the estimate; the independent reviewer should verify, modify,
and correct an estimate to ensure realism, completeness, and consistency

It is evident that many of these best practices are missing from the Provo Office’s LPP
cost estimate in the DEIS. The Provo Office provides no discussion of how the costs were
derived or what methodology or assumptions may have been used to create the costs. In
fact, the following is the extent of the discussion in the DEIS regarding the construction
costs of the LPP alternatives:
Total construction costs for the Southern Alternative estimated by Stantec,
excluding the Kane County System, are estimated to be $1,480.5 million and
total construction costs for the Highway Alternative, again excluding the Kane
County System, are estimated to be $1,433.0 million.270

270

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 22.
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And the following is the extent of the discussion regarding OM&R costs:
OM&R estimates provided by Stantec for the Southern and Highway
Alternatives are estimated to be $5.120 million annually in 2019 dollars and
pumping energy costs are estimated to be $4.096 million annually, for total
annual costs of $9.216 million.271
The only sources referenced to support these estimates are two emails from Stantec,
neither of which was released with the DEIS.272 The emails had be to obtained either by a
GRAMA request to the Utah Division of Water Resources. Once we obtained the Stantec
estimates, we were displeased to find a similar lack of support for the cost estimates. The
totality of the discussion regarding OM&R estimates from the Stantec email source is
the following:
Here are the annual O&M values for LPP. These values are based on the values
filed with FERC (Table 5-1, 2016 Study Report 10, October 2016 Update). I
indexed the non-power costs using Reclamation’s CCI. I indexed the pumping
power costs using DOE’s (www.eia.gov) tables of industrial consumer electrical
prices for Utah. The original FERC values were based on a parametric study, so
there aren’t specific line items to take out for the forebay/afterbay. But those
O&M costs would be pretty minor (they’re just “smallish” earthen
embankments) compared the O&M for the pipeline and pump/hydrostations,
so we feel the original costs (indexed to 2019) are good to move forward with.273
Figure 50: OM&R Stantec Estimates
Updated Q4 2019 OM&R
Annual (Q4 2019 dollars)

$5,120,065

OM&R (excludes pumping electrical costs)
Power Operations (pumping electrical
costs)

$4,095, 747

Similarly, the discussion of capital costs is minimal:
Attached is UDWRe’s revised cost estimate for the LPP (in Jan 2020 dollars).
As anticipated, costs are higher due to the escalation from 2015 to 2020. A cost
is provided for both alternatives (see the Summary sheet for total capital costs).
271

Ibid
Ibid, page 65
273
Stantec. 2020a. “LPP O&M costs.” Email communication from Joshua Cowden March 10, 2020.
272
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Regarding the spend profile, we are projecting a 6-year construction schedule
with 30% of the cost spread over the first 3 years and the remaining 70% spread
over the last 3 years. Let us know if you have any questions.274
The following figures show the attachment referenced in the above email text.

274

Stantec. 2020b. “Revised LPP cost estimate.” Email communication from Joshua Cowden March 3, 2020.
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Figure 51: Stantec Cost Estimate Spreadsheet Page 1
DRAFT COST OPINION MASTER SUMMARY by ALIGNMENT
-20%

Southern

Jan 2020 dollars

Highway

Jan 2020 dollars

1,317,035,455
1,252,168,455

$

!

!

$

197,900,000

$

1,514,900,000

187,500,000

$

1,439,700,000 $

t
t
t
t

Planning Srudics

I) This OPCC is classified as a Class 4 cost estimate per AACE guidelines.

Owner Contingency for Change

2) Pricing basis = Q l 2020, escalation to MPC is not included

Program Management

3) Pricing assumes competitive market conditions at time of tender (+3 biddcrs'tradc).

Design Engineering•

4) Pricing assumes that standard industry commercial terms will apply to all procurements.

Construction Management•

~

t

5) A contingency of 10% has been added to the estimated Construction Cost for Scope and Estimat Department & Agency Fees

6) Table l summarizes owner indirect or implementation costs.

t
t

Owner Implementation Costs

,.

Permitting

t

Subtotal

t

• Elcctrica1 System costs excluded in calculation

1,871,600,000

0.0%
1.0%
2.0%
6.0%
6.0%

0.5%
0.0%

..
.
~

0.0%

16.0o/e

~

I) Non-conventional environmental mitigation measures excluded.
2) Project procurement strategy unknown and not captured in project costs.

1,151,800,000 $

0.5%

~

Au umpUoostQu1IIQc1Uoo1·

30%

..

t
t
t

3) Quantities were provided by the project team and have not been verified.
4) NTP in 2024 and six-year construction. Mid-point of construction would be 2026/2027. Project commissioning and startup in 2029. Thanks.

Edlmedee Wv leimcr - rnR1nttr'1 Opinion of Pmhehk Conllrucliqn Ont
Any opinions of probable construction costs ("OPCC") prepared by MWH, including evaluations of Client's project budget, represent MWH's best judgment as a design professional familiar with the construction industry. Unless and to the
extent otherwise indicated by MWH, such opinions or evaluations are based upon current mark.ct rates for labor, materials and equipment. The Client acknowledges that MWH has no control over the costs oflabor, materials or equipment,
construction contractor's methcxl.s of determining bid prices, competiti\'e bidding environments, unidentified field conditions, market conditions, inflation or any other factors that may affect the OPCC, the project budget or negotiating
conditions at the time of execution of the construction contract. Furthermore, this OPCC is based on stable market conditions that exhibit predictable supply/demand relationships and does not an empt to capture the impacts of hyper-inflationary
or deflationary market cycles. Client further acknowledges that the OPCC is a "snapshot in time• and that the reliability of the OPCC will degrade over time. Accordingly, MWH cannot and does not warrant or represent that construction bids
or negotiated construction prices will not vary from Client's project budget or M\\1-l's good faith Class 4 & S OPCC.
AACE International CLASS 4 Cost Eslimat£1ass 4 estimates are generally prepared based on limited information and subsequently have fairly wide accuracy ranges. Typically, engineering is 0% to 20¾ complete. They are typically
used for project screening, determination of feasibility, concept evaluation, and preliminary budget approval. Vinually all Class 5 estimates use stochastic estimating methods such as cost curves, capacity factors, and other parametric and
modeling techniques. Expected accuracy ranges are from -15¾ to -30% on the low side and +20-/4 to 50% on the high side, depending on the technological complexity of the project, appropriate reference information, and the inclusion of an
appropriate contingency determination. Ranges could exceed those shown in unusua1 circumstances. As linlc as 20 hours or less to perhaps more than 300 hours may be spent preparing the estimate depending on the project and estimating
methodology (AACE Intemationa1 Recommended Practices and Standards).
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Figure 52: Stantec Cost Estimate Spreadsheet Page 2
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Figure 53: Stantec Cost Estimate Spreadsheet Page 3
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....... G ....... .... 2761-IOO.... .... 521-2 ............ 245,762 . SEGMENT 4 HS-I TO HS-2. HWY ............................. ..... 4 ...... S ....................... 280•900,000 . S............... 28,090,000 . S..................

308,9901000

....... H ....... . ... 5218+62.... .... 7060-!00 ............ 149,179 . SEGMENT 5 HS-2 HWY . TO HS-4 ............................ ..... 4 ..... . S ....................... 142,400.ooo . s ............... 14,240,000 . s .......................156.640,000
........ 1....... .... 7060-!00........ 711~ .... .......... 6,466 . SEGMENT 6 HS-4 to HS-5.............................................. 4 ...... S ......................... 10,700,000 .s ..................t.070,000 .s.........................11,770,000
..... JSH......... 711~........ 7417-IOO .... .......... 29,1112 . SEGMENT 7 HS-5 to SH.Hydro ...................................... 4 .......S ........................ -31,400,000 . S................. 3,140,000 .S ........................ 34,540,000
....... J ....... ..................... .......................................... HYDRO STATIONS ....................................................... 4 ..... . S ......................... 97,280,000
....•. HSI .•..••....•............•.•...•............•.•...............•.•........ Hydro.Station No. 1.................................................... 4 .....
_13,960,000
. HS2 Hwy ....................................................................H_xdro Station.No._2 ................................................ ..... 4 ..... . S ......................... 11,090,000
..... JilS3 .... ...................... ..................... .................... ... Hydro.Station No. 3................................................ .... 4 ..... S.............. ............13,310,000
.... JIIS4 .......................................................................Hydro Station.No•.4 ..................................................... 4 ....•. S ......................... 21,750,000
..... JIISS ...................................................................... Hydro.Station No. 5.................................................... 4 ..... s..........................19,370,000
.. JIIS.SH .. .......................................... .........................Sand Hollow ................................................................ 4 ..... . S ......................... 1S,800,000

s.........................

. S................. 91 728,000 . S.......................107,0081000

.s................. 1,396,000. s........................ 1S,356,000
.s..................1,309,000 . S.........................14,399,000
S ................ _1,331 1000. S ....................... -14,641,000
. s ........................ 23,925,000
.S ................. 11937 1000. S ....................... _21,307,000
. S..................1, 580,000
17,3801000

.s................. 2, 11s. ooo

.s.........................

....... L ...................................................................... Hurricane Clllf1 Tunnels, Shafts & Penstock.................... 4 ...... S ......................... 56,100,000 .s ................. 51 610,000 .s .........................61,710,000
II

....... R .............. o+oo ..................................... 50,903 . Kane County Plpellne ..241n .......... ............... ................... . 4 .......s .......................... 5,300,000

....... T ...... .

.......................................... Page Electric.Power Transmission S)'1tem.Unrades ........ 4 ...... s .......................... 10,890,614 . s ..................1,089,061 . s ......................... l 1,979,675

....... U ... .... .............. ....... . .......... ............................... Garkane Power Transmission.System U~rades ............... 4 ... ... s .......................... 73,477,341 . s ................. 7,347,734 . s .........................80,825,076

.......v ....... ............................................................... Pacific C~rp.Tranmlsslon System Ul'.(tl"ades ..................... 4...... s ........................... 5,950_.542

.s .................... 595,054 .s .......................... 6,545,596

.... WPK ................................................................... Rocky Mountain Power System Upg_rades ........................ 4 ...... s ........................... 6,736, 462 .s .................... 673,646 .s .......................... 714101108

TOTAL SOUTHERN ALTERNATIVE IN-LINE HYDRO
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The quotes and figures shown above constitute essentially every document detailing the
cost estimate for the LPP provided in or referenced by the DEIS. It is evident that these
documents, which themselves are brief, fail to fulfill a number of the best practices listed
by the US Government Accountability Office. Therefore, this cost estimate should be
considered inadequate.

IV.A.9 The fee increases proposed by the Lake Powell Pipeline will cause
significant economic hardship to low-income communities, a fact
recognized but disregarded by the DEIS
Figure 46 demonstrates that massive rate increases are necessary in order to repay the
LPP debt. The required water rate increases in Washington County to pay for the LPP are
detrimental to the public welfare because these rate increases disproportionately impact
low income residents. For many Washington County residents, the 500+ percent increase
in water rates would be a breaking point, particularly during this pandemic economy.
Many working and retired families are struggling to survive financially given the historic
Coronavirus pandemic and the extremely high unemployment levels which may
continue many years into the future. A 500+ percent increase in water rates could mean
that a family is unable to pay their water bills, which is a basic human right. Low income
communities should be worrying about their physical well-being and economic recovery,
not shouldering the excessive burden of an unnecessary Lake Powell Pipeline.
Continuing to advance LPP and its dramatic increase in water rates and impact fees
during our current economic turmoil is callous and cruel. Low income communities have
been severely impacted by the economic collapse due to the Covid-19 pandemic. The
State of Utah has already seen 176,706 residents seek government relief for layoffs,
including over 7,400 people in Washington County.
For the week of April 26th to May 2nd, unemployment claims in Utah were 701% higher
than they were in 2019. Tourism-driven agencies and food service workers have been
especially impacted. Now more than ever, low income residents are facing a terrifying
uncertainty. Now is not the time to ask low income residents to come up with a 500+
percent increase in water rates for a water project that they don’t need.
The 120% impact fee increase also specifically targets low income communities. This
large of an increase would ensure that Washington Counties impact fees would be the
second highest in the state, just behind Summit County, adding an additional $15,000 to
building a new home. The 2019 Legislative Audit examining the Lake Powell Pipeline
suggests that this number could rise to as much as $30,000 for new development.
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This massive increase in impact fees is fundamentally exclusive to low income families
and creates yet another barrier preventing low income residents from owning their own
homes in Washington County. This increase in impact fees will price out low income
families and caters the future growth in Washington County towards wealthier residents.
These economic hardships are recognized by the DEIS. Specifically, the DEIS states:
Under either of the proposed action alternatives, there would be
disproportionate adverse effects on the low income and American Indian EJ
populations. The effects on low-income populations due to repayment would
be adverse for both action alternatives.275
And:
In addition, two communities in the study area (La Verkin and St. George) were
considered to be in the economic hardship category as indicated by poverty
percentage and some households in these communities could be more affected
by rate increases in the region than other communities.276
Yet, the Provo Office of the Bureau fails to identify or propose any mitigation measures
to reduce or prevent these negative effects. These are the only negative effects identified
in the DEIS that have no mitigation measures whatsoever proposed for them.

IV.B The socioeconomic impacts of the Lake Powell Pipeline upon other
uses of the Colorado River are not adequately considered
IV.B.1 The cost of the LPP curtailing the water use of other Colorado River
users, including inside Utah, was excluded from the cost-benefit
analysis
Since the Provo Office of the Bureau failed to adequately consider the inherent
unreliability of the Colorado River to sustain the Lake Powell Pipeline diversion, the DEIS
ignored an array of impacts. There are economic consequences associated with the LPP
jeopardizing water from other established Colorado River water uses in Utah (like the
Central Utah Project) in the likely future event of Utah overdrawing their water supply.
275

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-24, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 6.
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 44.
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In the years that there is not enough water available in the Colorado River Basin to meet
the requirements of the Upper Basin States to deliver 7.5 million acre-feet to the Lower
Basin States, which the BOR 2012 study estimates will occur every 4 to 5 years,277 CUP
water will be threatened. Under Article IV of the Upper Colorado River Basin Compact:
In the event of curtailment of use of water by the States of the Upper Division
at any time shall become necessary in order that the flow at Lee Ferry shall not
be depleted below that required by Article III of the Colorado River Compact,
the extent of curtailment by each State of the consumptive use of water
apportioned to it by Article III of this Compact shall be in such quantities and
at such times as shall be determined by the Commission upon the application
of the following principles: [...] If any State or States of the Upper Division [...]
shall have consumptively used more water than it was or they were [...] entitled
to use under the apportionment made by Article III of this Compact, such State
or States shall be required to supply at Lee Ferry a quantity of water equal to
its, or the aggregate of their, overdraft of the proportionate part of such
overdraft, as may be necessary to assure compliance with Article III of the
Colorado River Compact, before demand is made on any other State of the
Upper Division [...].
The Colorado River Compact makes clear that should Utah overdraw their Colorado River
supply they will have to supply an amount of water equal to the amount they overdrew
to account for the difference. This means that other Colorado River water users in Utah,
like the Central Utah Project, will have to sacrifice some of their water supply.
This will doubtlessly have a number of economic consequences and will cause harm to a
number of Utahns. Yet, these economic consequences were not considered in the DEIS
and were not factored into the “cost-benefit” analysis conducted in Appendix C-23. Had
the DEIS examined the costs of the Lake Powell Pipeline to other water users, it is
plausible that either action alternative would have been found to be financially
infeasible, again violating the BOR’s definition of what should be considered a
reasonable alternative. It is also against the public’s interest to construct the LPP given
that there is a reasonable chance that it will force other water users in Utah to forgo some
of their water supply. All of these consequences could apply to water users outside of
Utah as well if a Lees Ferry Deficit occurred.
The DEIS goes to great lengths to establish what benefits having a reliable water supply
may confer to Washington County but excludes an analysis of what costs may confer to
277

Colorado River Basin Water Supply and Demand Study, Technical Report G, Bureau of Reclamation (2012)
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20G%20%20System%20Reliability%20Analysis%20and%20Evaluation%20of%20Options%20and%20Stategies/TRG_System_Reliability_Analysis_FINAL.pdf

144

9602

t)

UTAH RIVERS COUNCIL

other water users should the LPP make their water supply insecure. This selective
analysis is biased and arbitrary. As noted above, courts have recognized that it is arbitrary
for agencies to “prepare[] half of a cost-benefit analysis,”278 and to “trumpet” an action’s
benefits while ignoring the costs.279 The DEIS should have studied these costs.

IV.B.2 Water supply reliability benefits are wrongfully attributed to the LPP
action alternatives, making the action alternatives seem more
financially viable than they really are
The water supply reliability section of Appendix C-23 discusses the benefits associated
with having a water supply secure enough to avoid water shortages. Specifically, the DEIS
states:
Additional supplies provided by the LPP will reduce potential gaps in supply
and demand in the future as well as decreasing the potential for shortage events
at any particular time. Water supply reliability is not necessarily addressed
through a comparison of average annual or monthly demands and supply
because average water supply does not adequately reflect specific periods when
demand is not fully met. In addition, managing water supplies to meet average
demand does not mean that periods of shortage will not occur.280
The DEIS continues on to quantify how much value having a secure water supply may
produce for the WCWD. They find that over a 100 year period the WCWD could gain
somewhere between $1.8 and $2.1 billion in value.281 As far as the cost-benefit analysis
goes, this constitutes one of the largest benefits discussed in Appendix C-23.
However, this benefit is incorrectly ascribed to the LPP action alternatives. If it were true
that the WCWD had an insecure water supply and if it were true that the LPP would make
it a secure water supply, then the water reliability benefit should be ascribed to the LPP.
However, this is not the case. The WCWD has ample water without the LPP.
Furthermore, the WCWD reported to Fitch Ratings the following:
The district is operating a groundwater recharge program that currently
provides access to 100,000 af of stored water and will ultimately provide up to
278

High Country Conservation Ass’n v. U.S. Forest Serv., 52 F. Supp. 3d 1174, 1191 (D. Colo. 2014).
Sierra Club v. Sigler, 695 F.2d 957, 979 (5th Cir. 1983).
Ibid, page 16
281
Ibid, page 21
279
280
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300,000 af.282
The WCWD has said that the purpose of this recharge program is to create emergency
storage for times of water shortage and/or drought. 100,000 acre-feet is a substantial
amount, nearly four times what the WCWD currently supplies,283 and is sufficient to serve
as an emergency reserve for water shortages. Therefore, the WCWD’s water supply is
already reliable and secure. Building the LPP will only bring excess water. This means
that the water supply reliability benefits should not have been ascribed to the LPP. If
they are removed, the cost-benefit scale tips heavily in favor of unaffordable.
Furthermore, the BOR incorrectly argues in the DEIS that valuation of water reliability
due to conservation cannot be determined:
Other methods, such as conservation, could be implemented to address future
supply and demand gaps, but these methods would not generate reliability
benefits as measured by willingness to pay.284
In fact, the ‘contingent valuation’ of water shortages, is independent of the method or
policy implemented to achieve higher water reliable. A shortage is, per definition, the
difference between demand and supply at a fixed price. It does not matter whether the
shortage is due to excess demand or insufficient supply of water. The studies cited in the
DEIS Appendix C-23 surveyed water users about their willingness to pay (WTP) to avoid
a future water shortage X percent shortage every Y years (typically 1 in 10 or 1 in 20
years); and/or willingness to accept payment (WTA) for a hypothetical XX percent
decrease in future reliability. In the case of WTP, the method for which probability and
duration of shortage were reduced is immaterial to how reliability was increased. And
WTA looks at the event of a water shortage and therefore is, per definition, independent
of prevention of the shortage.
Therefore, the benefits of a given reduction in the probability and/or duration of a water
shortage would be exactly the same whether it is due to an increase in water supply from
a secondary source or a decrease in water demand from water conservation, landscaping
(xeriscape) rebates, etc.
Additionally, in their 2000 study, Griffin and Mjelde wrote the following:
Designing an efficient strategy requires an assessment of consumer preferences
282

Fitch Ratings. 2017. “Correction: Fitch Upgrades Washington County Water Conservancy, UT's Water Revs;
Affirms GOs”.
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 9.
284
DEIS, Appendix C-23, page 241
283
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pertaining to the reliability of water supply.285

The authors argue that maximum water reliability is not necessarily desirable from an
economic perspective due to associated costs:
Consequently, the reliability of water systems may be too high, water supplies
dedicated to municipal use may be too great, and infrastructure costs may be
too large.286
This suggests that the Lake Powell Pipeline may not be optimal from an economic
perspective.
In addition, even if the DEIS’s discussion of water reliability was accurate—which it is
not—it is nonetheless arbitrary and capricious. Reclamation ignores that fact that any
water reliability benefits that accrue to WCWD due to the Lake Powell Pipeline
necessarily come at the expense of causing less water reliability for other water users in
Utah or the Colorado River Upper Basin. If the Lake Powell Pipeline diverts over 86,000
acre-feet of water per year from the Colorado River, that water will not be available to
other water users. Consequently, if the DEIS claims the Lake Powell Pipeline will result
in water reliability benefits to WCWD, it must consider the flip side of the coin and
analyze how the pipeline will reduce water reliability for other water users. Courts have
recognized that it is arbitrary for agencies to “prepare[] half of a cost-benefit analysis,”287
and to “trumpet” an action’s benefits while ignoring the costs.288 Yet the DEIS commits
this error regarding the alleged water reliability benefits of the Lake Powell Pipeline.

IV.B.3 The cost of the lost hydropower from the Glen Canyon Dam as a
function of the Lake Powell Pipeline was excluded from the costbenefit analysis

9602-22

Since the LPP will pull 86,000 acre-feet of water out of Lake Powell each year, there will
be 86,000 acre-feet less water available to flow through the Glen Canyon Dam and
generate hydropower. Without the LPP, the 86,000 acre-feet of water would flow through

285

“Valuing Water Supply Reliability”, American Journal of Agricultural Economics, 82 (May 2000): Abstract,
page 514
Ibid.
287
High Country Conservation Ass’n v. U.S. Forest Serv., 52 F. Supp. 3d 1174, 1191 (D. Colo. 2014).
288
Sierra Club v. Sigler, 695 F.2d 957, 979 (5th Cir. 1983).
286
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the Glen Canyon Dam, the largest single electricity producer in the Colorado River
Storage Project,289 where it could be optimally turned into electricity.
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Instead, the LPP proposes to expend electricity pumping the 86,000 acre-feet uphill and
plans to only have a small portion of this recouped by a series of small hydrostations,
which are only vaguely defined in the DEIS.290 This will turn what would have been an
energy surplus (via the water flowing through Glen Canyon Dam) into an energy deficit.
Glen Canyon Dam generates an average of 4,717 gigawatt hours (GWh) per year, enough
for about 400,000 homes. This power is sold to tribes and utilities across the West,
serving about 5 million people through the Western Area Power Administration. This
loss of cheap energy will negatively impact consumers across the American West.
By diverting nearly 90,000 AF of water out of Lake Powell every year, the LPP would
accelerate the decline of hydropower generation at Glen Canyon Dam. This loss of energy
at the Glen Canyon Dam has some amount of economic value that was not considered by
the DEIS. The loss of this economic value should have been included in the cost-benefit
analysis in the DEIS.

IV.C

The economic effects of the COVID-19 pandemic have been excluded
from consideration in the DEIS

IV.C.1 The economic impacts of COVID-19 are not considered in the DEIS
and no attempt is made by the Provo Office to examine what effect
this may have on either of the action alternatives
The DEIS was officially released on June 8th, 2020, several months after the COVID-19
pandemic began. By the end of May, the United States had surpassed 100,000 coronavirus
deaths.291 Economists were warning of severe economic downturns as early as the
beginning of April.292 Yet, despite this, the DEIS does not mention the COVID-19
pandemic at all. Epidemiologists expect the coronavirus pandemic and its impacts upon
the economy to last for several years, yet the Provo Office of the Bureau failed to even
consider the pandemic economy in the DEIS.
289

Power Consulting & Aesir Consulting. “The Impact of the Loss of Electric Generation at Glen Canyon Dam”
(2015).
290
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix E, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 12.
291
CDC. “Coronavirus Disease 2019 Case Surveillance.” (2020).
https://www.cdc.gov/mmwr/volumes/69/wr/mm6924e2.htm
292
Pickert, Qiu, & McIntyre. “U.S. Recession Model at 100% Confirms Downturn is Already Here.” (April 8th,
2020). https://www.bloomberg.com/graphics/us-economic-recession-tracker/
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While BOR may not be able to precisely predict what the future will look like as a result
of theCOVID-19 pandemic, it is unreasonable for BOR to completely ignore the pandemic
and the resulting economic recession. BOR’s decision to ignore the pandemic and the
recession is particularly problematic in the socioeconomic impact analysis, where much
of the discussion centers on projected population growth and projected economic
growth. There is no doubt that the pandemic and the economic recession will impact
population growth and economic growth, and as a result the entire discussion of these
issues in the DEIS is now outdated and incorrect. The pandemic has become an epic
economic impact unrivaled in its stature since the Great Depression 90 years ago. The
Provo Office of the Bureau was obligated under NEPA to consider its impacts upon the
affected environment and on suppressing water demand in the future.
This is especially true for the WCWD’s revenue generating abilities. Numerous important
planning documents qualify that WCWD’s revenue generating ability depends almost
entirely on rapid growth. See, for example, this excerpt from the 2019 Legislative Audit:
Slow Population Growth Would Reduce Overall Demand for Water,
Reducing Potential Water Revenue. The model assumes population will
continue to grow over the next 50 years as projected by the Kem C. Gardner
Policy Institute. If population were to grow slower than projected by the
institute’s lowest growth estimates, water demand would be less than projected
and would ultimately reduce the revenue received from water sales…A
recession in the early years of repayment would be especially challenging on
WCWCD’s ability to make payments.293
And this quote from the DEIS:
It needs to be understood that future ATP to cover costs is dependent on
continued growth in the region and that the cost of service assumptions for the
future actually occur.294
The DEIS even finds that if growth is 0.5% per year less than the 2017 Kem C. Gardner
estimates, the LPP will not be affordable.295 Given all these statements, it is clear that the
analyses in these documents rely on growth continuing as projected by the 2017 Kem C.
Gardner study. If growth is even slightly less than projected, the LPP will likely be
unaffordable and infeasible.
293

Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 44.
295
Ibid.
294
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Given the precarious standing of the LPP, it is especially concerning that the COVID-19
pandemic and accompanying recession was not mentioned in the DEIS. The pandemic
and economic downturn is already depressing growth in Washington County,296 thereby
making the LPP unaffordable.

IV.C.2 The cost of an increased risk of COVID-19 infection from an influx of
non-local workers to the Kaibab Indian Reservation and to other
local communities was excluded from the cost-benefit analysis
The DEIS acknowledges that at least some of the workers contracted to construct and
maintain the LPP will be from outside the local area:
However, not all construction activities and materials will be provided by
companies located in the region. Employees and materials brought in from
outside the region represent economic leakages outside the region.297
Furthermore, the DEIS states that over 14,000 workers would be needed to construct
either action alternative.298 Given that the BOR expects to issue a ROD in January of 2021
and that the COVID-19 pandemic is far from over,299 it is possible that this non-local
workforce of over 14,000 people may begin working in rural communities in Southern
Utah and Northern Arizona during the COVID-19 pandemic. This will likely cause an
increase in infections in these communities and strain rural healthcare systems, which
are already at risk.300 This is not only a risk that should be addressed and mitigated to the
maximum extent possible but is also a likely source of costs that should be addressed and
included in the cost-benefit analysis.

IV.D The DEIS demonstrates that the agencies have not complied with the
National Historic Preservation Act
Section 106 of the National Historic Preservation Act (NHPA) requires agencies to
analyze the impacts to historic resources and consult with the Advisory Council on
296

Davidson, Lee. “COVID-19 may finally tap the brakes on Utah’s blazing fast population growth.” (05/13/20).
https://www.sltrib.com/news/politics/2020/05/13/covid-may-finally-tap/
297
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 47.
298
Ibid, page 49.
299
Anderson, R. M., Heesterbeek, H., Klinkenberg, D., & Hollingsworth, T. D. (2020). How will country-based
mitigation measures influence the course of the COVID-19 epidemic?. The Lancet, 395(10228), 931-934.
300
Ranscombe, P. (2020). Rural areas at risk during COVID-19 pandemic. The Lancet Infectious Diseases, 20(5),
545.
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Historic Preservation and the relevant State Historic Preservation Office (SHPO) prior to
an agency action.301 Similar to NEPA, the NHPA requires agencies to "stop, look, and
listen" to the impacts on historic properties before taking action.302 As an initial step in
analyzing the impacts to historic resources from a proposed action, an agency must make
a "reasonable and good faith effort" to identify historic properties in the project area.303
After identifying the historic resources present in the project area, the agency must take
several additional steps, including consulting with the SHPO to determine how the
project's impacts can be avoided or mitigated.304
The Utah Rivers Council is very concerned about the archaeological resources that will
be impacted by the construction of the Lake Powell Pipeline. Due to the irreplaceable
nature of archaeological and cultural resources we find several aspects of the Draft DEIS
for the Lake Powell Pipeline to be particularly concerning.
Our concerns cover five major categories, which are as follows: 1) Issues with the survey
conducted in the Lake Powell Pipeline Area of Potential Effect (APE), 2) issues with the
geoarchaeology conducted within the APE and the subsequent discussion of subsurface
remains, 3) issues surrounding the recommended eligibility for the National Register of
Historic Places (NRHP), 4) issues surrounding the area of potential effect and the sites
within and nearby the APE, and 5) issues with the current status of private and public
documents.

IV.D.1 The agencies' attempts to identify historic properties are inadequate
and flawed
The first step in the NHPA section 106 process is the requirement that the BOR make a
"reasonable and good faith effort" to identify historic properties in the Lake Powell
Pipeline project area.305 The DEIS demonstrates that the Provo Office's identification
process is flawed and violates the NHPA.

IV.D.1.a Issues with the survey conducted in the LPP APE are not addressed
within the DEIS
One of the more disconcerting aspects of the DEIS in regard to archaeological and other
cultural resources is that there are sites within the project area that surveyors were
301

54 U.S.C. § 306108.
Te-Moak Tribe of W. Shoshone of Nev. v. U.S. Dep’t of Interior, 608 F.3d 592, 607 (9th Cir. 2010).
36 C.F.R. § 800.4(b)(1).
304
Muckleshoot Indian Tribe v. U.S. Forest Serv., 177 F.3d 800, 805 (9th Cir. 1999).
305
36 C.F.R. § 800.4(b)(1).
302
303
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unable to locate, per the DEIS. These sites have been found and recorded before, but now,
the archaeologists who were doing the field survey for the Lake Powell Pipeline area of
potential effect were unable to locate the sites again. Survey, in this case, refers to the
actual steps that an archaeologist, or crew of archaeologists, takes to find archaeological
sites in the field. It is important to locate all sites within the APE, especially given that
many of the sites surrounding the pipeline path will face imminent destruction if the
pipeline is constructed. If the parties involved know that there are some sites that exist,
but they cannot find them, that is a major issue. Moreover, both the Utah and Arizona
SHPOs have requested that there be additional field survey to locate all of these
“missing” sites.306 Taking specific actions to locate these missing sites is a necessary step
in finishing the field survey.
There could be a variety of reasons why these sites could not be located in the field. This
could be because their location was originally noted in a different North American Datum
(NAD) than the one that is most commonly used today. NAD 27 used to be used, now
NAD 83 is used, and perhaps this difference was not caught during earlier research. The
sites could have possibly been looted to the point that they no longer exist as identifiable
sites. Naturally occurring erosion could have damaged the sites extensively enough that
they are no longer able to be found, and perhaps don’t exist in the same area that they
did when they were originally recorded. Or they could have even been mitigated for other
projects, which should have also been discovered in a pre-field research, but in the event
that it was missed, that could contribute to their missing status. Essentially, there are a
lot of reasons that they might have not been located, and perhaps a few sites could even
be impossible to locate. That said, all of the reasons that are listed are unlikely to have
occurred, and are likely able to be accounted for with either pre-survey research, or
evidence should be observable in the field. Therefore, due to all of this, the
archaeological Class III survey is inadequate and needs to be redone to locate these
missing sites.
Additionally, the DEIS should explain what efforts have been taken to locate the missing
sites, and explain the reasons they think these sites are missing. These reasons should
be informed by actual observations made in the field by archaeologists connected to the
project, not just plausible guesses, which is all that can be made by our organization
without more information. As previously stated, many of the possible reasons why these
sites can no longer be located are such that information about the site could be found in
some capacity, and help determine why these sites were not located during the field
survey. As currently written, the DEIS does nothing to explain why sites are missing or
why they cannot be found.
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Additionally, it took 18 field sessions, across four years to complete the class III survey,307
which is not necessarily in itself concerning, but many of the reasons listed above can
impact archaeological sites to some extent while that time passed. It is standard practice
in Utah that inventories over 10 years old will require resurvey if they are intended to be
used in a project,308 however, UTSHPO does not require resurvey of any sites unless they
are in an APE (in which case all previously recorded sites must be revisited). New
documentation for sites is required in the event that 1) the previous site recording is over
10 years old, 2) there have been notable changes to site content, 3) the site could not be
located/was destroyed, 4) the site is an unrecorded segment of a linear site, or 5) there
was a change to National Register of Historic Places (NRHP) status.309
It is notable that the sites involved were surveyed more recently than 10 years ago, but
special consideration should be given to sites that are more publicly accessible and are
therefore more at risk of human caused impacts. This is especially important given that
there have been sites in the area of potential effect that have been unable to be reidentified. Given this, and depending on the reason the sites cannot be located, even a
survey that is more recent than 10 years may not be accurate for when the construction
of the pipeline actually begins, even though the sites have already been surveyed
specifically for this project.
Additionally, the entire pipeline corridor had not been entirely surveyed at the time the
document preceding the DEIS, the Preliminary Licensing Proposal (PLP), was published.
In the BLM Comments on the PLP, the BLM states that there is 30 miles of land that is in
the pathway of the pipeline that has not been surveyed because it is on private land.310
The PLP entirely neglects this fact, not even mentioning it once. The reasoning behind
neglecting to mention that not all of the land had been surveyed should be explained in
greater detail. Questions that need to be answered are: who owns this land? Did they not
grant permission for survey? What about for the pipeline itself? Surely there is a reason
and a legal process that can be followed in the event that a project needs to go through
private land, and everyone would be better served if the unsurveyed land was mentioned
in the PLP, including an explanation of the plans and legal requirements surrounding it.
It should be noted that this information was gathered from the Preliminary Licensing
Proposal and related documents, but it is not mentioned within the DEIS, leading the
readers to believe that the status of this stretch of land has not changed.
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IV.D.1.b Class III survey transects were not sufficient
The survey that was done in the area of potential effect was, according to the DEIS,
“parallel transects spaced no more than 50 feet apart.”311 Transects refer to, in this case,
the amount of space between archaeologists when they systematically search for any
signs of an archaeological site while conducting survey. While this meets both UTSHPO
and BLM standards, in the event of the archaeological sites within the APE being partially
or totally destroyed, 50 feet may not have been sufficient. Archaeological studies have
been conducted (see Orton, 2000) that state that surveying at 50 feet apart becomes de
facto systematic sampling.312 Therefore, while 50 feet may generally meet the
requirements for survey, it isn’t good enough when these sites will be destroyed.
UTSHPO states that using an altered spacing for transects can be appropriate in some
circumstances. This is one of them, to be clear. 50 feet spacing is not acceptable because
artifacts may have been missed.
Additionally, ground visibility poses another issue. While it was surely noted on the
archaeological site forms that were filled out by the archaeologists conducting the class
III intensive survey, it was not noted within the Draft Environmental Impact Statement.
This raises numerous concerns. The Utah Department of Transportation (UDOT) states
in their “Guidelines for Identifying, Recording, and Evaluating Archaeological and
Paleontological Resources” that whenever they conduct field survey their archaeologists
must use test pits if the surface visibility is below 80%.313 This is because if archaeologists
are unable to see the ground, there is no way for them to identify sites. If the ground
visibility was not high enough in the APE, and the archaeologists still did not use test
pits, again, they would have missed sites, which is unacceptable.
While UDOT was not the agency that conducted this field survey, the Lake Powell
Pipeline APE that was surveyed did cross UDOT land.314 Furthermore, because many of
these sites in the APE may get partially or entirely destroyed, it is especially important
that as many artifacts as possible are located. If other agencies do not have the same or
a similar practice, perhaps one should be considered. Regardless, if test pits were done
to search for sites, the criteria used to choose them should be outlined in DEIS in order
to ensure their effectiveness. It should be noted, however, that Utah typically has high
ground visibility and there is no official state mandate requiring shovel probes, leaving
individual agencies to decide if and when they want to use shovel probes to search for
311
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sites.315 That said, not specifically outlining the shovel probe strategy, or lack thereof, in
the DEIS leaves a lot of questions for the reader when it could have easily been covered
within the text.

IV.D.1.c Site definitions and how this impacts eligibility by state is
problematic
The Lake Powell Pipeline crosses state boundaries, and due to this, a few things must be
considered in the relationship between the law and the archaeology present in the
planned pathway for the pipeline. First and foremost, the definition of what qualifies as
an archaeological site differs between states. Arizona defines a site, according to the
Arizona State Museum (ASM) Archaeological Records Office,316 as an area that contains:
1)
2)
3)
4)

Physical remains older than 50 years
30+ artifacts of a single class within a 15 meter diameter
20+ artifacts of at least 2 classes within a 15 meter diameter
One or more archaeological features in temporal association with any number of
artifacts
5) Two or more features without associated artifacts

Utah defines a site, as stated by the UTSHPO Archaeological Compliance Guidelines317 as
an area that consists of:
1)
2)
3)
4)
5)

Physical remains older than 50 years
10+ artifacts from a single class within a 10 meter diameter
15+ artifacts of 2+ classes in a 10 meter diameter
One or more archaeological features in association with any number of artifacts
Two or more temporally associated archaeological features without artifacts

However, while Utah often uses BLM standards for their definition of a site as it is
outlined in the BLM Manual 8110 “Cultural Resources Manual,” it is not actually
mandated in the state that archaeologists must follow this definition to the exact word,
archaeologists have the freedom to determine sites as they see fit. That said, these
standards are generally followed by archaeologists working in the state as it is the
standard that is accepted by land management agencies around the state.318
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Based on these definitions of an archaeological site, Arizona and Utah have fairly similar
definitions of what qualifies as a site, but they aren’t exactly the same. Even these slight
differences will have impacts on the protections the sites are eligible for depending on
which state they are located in, and should be accounted for within the DEIS.
Furthermore, a Tribal Historic Preservation Officer (THPO) can be chosen to manage any
cases that cross Tribal lands, but they also can work in conjunction with the State
Historic Preservation Office (SHPO) to deal with the aspects of cases that do not directly
impact Tribal lands. Though the Lake Powell Pipeline may not end up crossing Tribal
lands, in the event that it does, a lead THPO investigator could preside over the entire
pipeline, as it pertains to archaeological and cultural resources. If a lead SHPO/THPO
investigator were to be chosen, would one definition of a site supersede the other
definitions?
Additionally, if each state has their own SHPO investigator, retains their own definitions
of what a site consists of, and no lead investigator was chosen, then presumably different
crews did the survey in each state. If each state had entirely different crews, and likely
environmental firms involved in the survey, then, while presumably each crew would do
everything exactly as they were supposed to, in the event that they did not, different
coverage or results could be found between the two states. This is an issue because they
are working for the same project.
Thus far it appears that there has not been a single SHPO/THPO investigator chosen,
therefore, differences in site definition, and the impacts that this will have on the Lake
Powell Pipeline must be acknowledged and fixed. Currently, the differences between
Utah and Arizona site definitions are requirements two and three. To review: Arizona
requires 30+ artifacts of a single class within a 15 meter diameter OR 20+ artifacts of at
least 2 classes of artifacts within a 15 meter diameter, and Utah requires 10+ artifacts
from a single class within 10 meters diameter OR 15+ artifacts of 2+ classes in a 10 meter
diameter. Therefore, because Arizona requires a higher number of artifacts, both in
reference to single class or multiple class sites, than Utah does, one would expect that
Arizona would have a higher proportion of isolated occurrences within their project
boundaries. This is particularly important due to the relationship between isolated
occurrences and the National Register of Historic Places designations that will be
discussed later on in these comments.
Additionally, the diameter that sites can be contained in also may have impacts on what
counts as a single, or multiple archaeological sites. In Arizona, artifacts have to be within
a 15 meter diameter in order to be considered part of the same site, in Utah, artifacts
have to be within a 10 meter diameter of each other. This could mean that the sites in
Arizona could be larger, at least on average, than the sites in Utah are, and that there

156

9602

t)

9602-25 Cultural Resources

UTAH RIVERS COUNCIL

could be fewer sites per same amount of land than in Utah. Larger sites could be harder
to avoid, and if they couldn’t be avoided, and were eligible for the National Register of
Historic Places, plans for mitigation would have to be considered.

IV.D.1.d High number of new sites potentially indicates poor survey technique
in the past
One interesting aspect of the information that was revealed within the DEIS is the
number of new sites documented. In Arizona, archaeologists identified a high number of
new sites. In Arizona, 44/102 sites were new, 43.14% of the total sites surveyed.319 While
this is not necessarily an issue, it does show that there are a lot of sites in the area. Since
so many of them had never been recorded before, a logical question to ask is why the
sites that had been recorded were recorded. Surely, if survey had been done of the areas
in question before, more sites would have been recorded already, and if so, why were so
many sites new? Meaning, if these areas were surveyed before, why were so many sites
missed?
If some of the areas in the APE had previously been surveyed, and new sites were found
upon resurveying the area, then it is a reasonable conclusion to draw that there may be
more unrecorded sites within the APE. If sites were missed in the first place, they could
have been missed again, perhaps due to the aforementioned 50 foot survey transects. If
this is the case, previous survey may have been inefficient, and therefore the survey of
the APE should be conducted again to ensure that nothing was missed.

IV.D.1.e The geoarchaeologist’s methods are unclear and problematic
The document preceding the DEIS, the Preliminary Licensing Proposal, heavily relies on a vague
geoarchaeological study in order to support the Class III survey. This study does not seem to be
heavily referenced within the DEIS, but if information that it provided is still being used in LPP
development efforts, then it warrants heavy analysis.
There is no background given about the geoarchaeologist testing for subsurface remains
in the areas surrounding the potential pipeline path. Due to this lack of background,
there is no clarification of what this geoarchaeologist was actually doing. Despite the fact
that results from the geoarchaeologist’s finds continue to be mentioned for nearly fifteen
more pages after the first mention, it is never clearly discussed what methods were used
by the geoarchaeologist. This leads to a host of problems. Firstly, it is unclear just how
exactly the geoarchaeologist was testing for subsurface remains. Is there a standard
technique to complete this process? Was the geoarchaeologist following said process?
319
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Stating that the different sites “showed” potential does not clear up what the method
was actually used for testing.320 All we clearly know is that the geoarchaeologist was in
some way searching for artifacts or features that were below the surface, and therefore
would not be visible to any archaeologist simply completing a surface survey.
For clarification, earlier in this comment we mentioned test pits in relation to locating
archaeological remains, but in this section it is mentioned that sites were “probed by the
geoarchaeologist.321 While this could possibly mean that the geoarchaeologist conducted
test pits, these test pits would have served a different purpose than the other test pits
mentioned, and we cannot actually be sure because the PLP does not specify in either
case. It is also possible that the geoarchaeologist used a method of testing that is referred
to as “soil core testing,” but that wasn’t specifically mentioned in the PLP either. Because
there are many possibilities of what the method was, it would be immensely helpful for
the reader if what the actual process of whatever the geoarchaeologist did was outlined
within the PLP. As it is currently written, the PLP’s statements surrounding the
geoarchaeologist are unclear and cause more confusion than they provide knowledge for
the reader.

IV.D.1.f

Site testing methods are not outlined
The second major problem is how the geoarchaeologist chose sites to test in each area;
the methods are not stated in the Preliminary Licensing Proposal. For example, in the
Utah prehistoric areas, Area 1 had 13 sites tested out of 100 sites in the area, a total of
13% of all sites.322 Similarly, in Utah Area 2, 15 sites were tested out of 111, or 13.5%.323
From there, however, in Utah Areas 3 and 4, a higher percentage of sites were tested,
21.3% for Area 3, and 32% for Area 4.324 These discrepancies are not accounted for by the
research outline as there was no outline in the proposal. Therefore, there is no way to
determine how these sites were chosen to be tested for subsurface remains. We can only
guess, and there appears to be no guess that works consistently for all areas.
One such guess that can be made is that in Area 4, there are eight sites that feature
temporally diagnostic artifacts, and eight sites that were tested for subsurface remains.
It is not stated in the PLP if these are the same eight sites, however, it does not really
matter given that this assumption works only for Area 4. The other areas have a different
number of sites that featured temporally diagnostic artifacts and sites that were tested
for subsurface remains. This shows the types of guesses that we have to make in order to
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make sense of this section. There is no reasonable conclusion that we can make without
having the background knowledge of how these sites were chosen.
If these sites were chosen for testing randomly, why wasn’t a standard percentage of sites
chosen? Or, if the sites were chosen for a specific reason, why was that not outlined in
the PLP?325 In Arizona, the percentage of sites tested are much more consistent, all
ranging between 9% and 15%, but the areas contain fewer sites and the highest number
of sites tested in any area was 4,326 which has its own issues. The section on Arizona offers
no further insight into how the sites were chosen for testing.
These inconsistences raise numerous concerns. Were these samples meant to be
representative samples? Were they supposed to meet a certain level of statistical
significance? While it can be hoped that they were, we were not given this information.
As the PLP says nothing on the matter, only guesses can be made, which is not the way
that accessible information should be written.

IV.D.1.g Inconsistencies in number of sites are confusing
There are inconsistencies within the numbers presented in the Preliminary Licensing
Proposal that serve to add more confusion. The inconsistences in the number of sites
listed occur three separate times in this section of the PLP. To begin with, the number of
sites listed as being in the Utah APE is incorrect. On page 5 – 947 it is stated that there
are 269 prehistoric sites in the Utah APE and refers to table 5 – 165 for more details,
however on table 5 – 165 there is a total of 282 prehistoric sites listed. Additionally, when
the number of sites listed as being in each individual area are added together a total of
283 sites are reached.327
Three distinct numbers being listed for the same thing, however, is not the only
inconsistency in this section. The number of sites listed as being in Utah Area 2 is stated
as being 108 prehistoric sites and 3 multicomponent sites, for a total of 111 sites.
However, when the site type breakdown is added back together, a total of 124 sites is
reached. This means that, assuming that the number of tested sites is correct, that
instead of 13.5% of sites being tested in this area (15/111), only 12.1% of the sites were
tested. Now, 12.1% becomes the lowest percentage of tested sites in a single area in
Utah.328 If there actually are 124 sites in this area then the added total of the entire Utah
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APE becomes 296 sites. How does the Division of Water Resources reconcile their original
statement that there are only 269 prehistoric or multicomponent sites in the Utah APE?
However, there’s another inconsistency that brings the percentage of sites tested in
another area down even further. In Arizona Area 3, the Preliminary Licensing Proposal
states that there are 33 sites in Area 3, 3 of which were tested, or 9.1%. That said, when
added together the total number of sites is 42. Once again assuming that the number of
sites that were tested in Area 3 are correct, that lowers the percentage of sites tested to
7.1%. This means Area 3 has the lowest percentage of sites that were tested of any area,
and nearly half of the percentage of sites that was tested in Arizona Area 1. Altogether,
this eliminates the consistency of the percentage of tested sites in the Arizona areas that
we referred to before.329
Furthermore, as the number of sites tested in Arizona is so much lower than those tested
in Utah, this raises the question of whether the same geoarchaeologist tested the ground
in both states? Once again, this is a case where having the research methods outlined in
the Preliminary Licensing Proposal would solve this issue. A good research outline would
detail the reason why so many less sites were tested in Arizona, and readers wouldn’t
have to wonder if it was so different because an entirely different geoarchaeologist did
the testing.
All of these inconsistencies add to the lack of clarity that is present throughout this
entire section of the Preliminary Licensing Proposal that discusses the geoarchaeologist
and their role in the archaeological process. Moreover, there are issues with the methods
that the geoarchaeologist used, which are entirely unknown, and are not easily
discernable. The confusion surrounding the geoarchaeologist and their methods, as well
as their results and conclusions doesn’t end here.
Furthermore, not knowing something as basic as how many sites are in the APE is a major
problem. How can anyone who is not even sure how many sites there are that need to be
protected go about protecting those sites? To go back to an earlier mentioned issue, are
the missing sites even actually missing? Or were they forgotten about and miscounted
because the number of sites in the APE is different nearly every time it’s listed?

IV.D.1.h Study lacks evidence to back up claims surrounding subsurface
remains
The PLP states that Utah Prehistoric Area 2 is the area that is the most likely to have
subsurface remains. This, however, is not based on the presented numbers, nor does it
329
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correlate with them. The PLP does state that this assumption is based off of the high
number of remains on the surface in that area, which would seem to be a decent
association to the actual amount of subsurface remains located in Area 2. Despite this,
the correlation is not very high when one actually looks at the potential for subsurface
remains in each area. To review, the numbers below are the numbers that are listed in
the Preliminary Licensing Proposal for the amount of sites that were tested in each area,
and what their likelihood of having subsurface remains was based on the subsurface
testing conducted by the geoarchaeologist.
(1) Utah Prehistoric Area 1: 13/100 tested330 13% tested
(a) 3 – low potential for subsurface remains
(b) 2 – moderate potential for subsurface remains
(c) 8 – high potential for subsurface remains
(d) 76.9% moderate or high potential for subsurface remains
(2) Utah Prehistoric Area 2: 15/111 tested 331 13.5% OR 15/124 tested – 12.1% tested
(a) 8 – low potential for subsurface remains
(b) 3 – moderate potential for subsurface remains
(c) 4 – high potential for subsurface remains
(d) 46.7% moderate or high potential for subsurface remains
(3) Utah Prehistoric Area 3: 10/47 tested332 21.3% tested
(a) 6 – low potential for subsurface remains
(b) 1 – moderate potential for subsurface remains
(c) 3 – high potential for subsurface remains
(d) 40% moderate or high potential for subsurface remains
(4) Utah Prehistoric Area 4: 8/25 tested333 32% tested
(a) 2 – low potential for subsurface remains
(b) 1 – low to moderate potential for subsurface remains
(c) 1 – moderate potential for subsurface remains
(d) 4 – high potential for subsurface remains
(e) 62.5 % moderate or high potential for subsurface remains
(f) 75% low to moderate or moderate or high potential for subsurface remains
(1) Arizona Prehistoric Area 1: 3/21 tested334 14.3% tested
330
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(a) 0 – low potential for subsurface remains
(b) 1 – moderate potential for subsurface remains
(c) 2 – high potential for subsurface remains
(d) 100% moderate or high potential for subsurface remains
(2) Arizona Prehistoric Area 2: 4/40 tested335 10% tested
(a) 1 – low potential for subsurface remains
(b) 0 – moderate potential for subsurface remains
(c) 3 – high potential for subsurface remains
(d) 75% moderate or high potential for subsurface remains
(3) Arizona Prehistoric Area 3: 3/33 tested336 9.1% OR 3/42 tested – 7.2% tested
(a) 0 – low potential for subsurface remains
(b) 1 – low to moderate potential for subsurface remains
(c) 1 – moderate potential for subsurface remains
(d) 1 – high potential for subsurface remains
(e) 66% moderate or high potential for subsurface remains
(f) 100% low to moderate or moderate or high potential for subsurface remains
Therefore, based on the actual evidence that was found upon completing the testing for
subsurface remains, Utah Prehistoric Area 2 is not actually the most likely to have
subsurface remains. While it is also not the least likely to have subsurface remains, Areas
1 and 4 in Utah and all three areas in Arizona have a higher potential to have subsurface
remains. Although it does seem like surficial remains might, or even should, correlate
with subsurface remains, that does not seem to be the case here based on the testing that
the geoarchaeologist completed.
Interestingly, it is noted in the Preliminary Licensing Proposal that Utah Prehistoric Area
4 is more restricted than Utah Prehistoric Area 2, due to “rugged terrain, lack of arable
land, and smaller, less dense sites.”337 Due to this, it is understandable why the
geoarchaeologist would be surprised that Area 4 tested higher for subsurface remains
than Area 2. However, in this case, the results differed from the hypotheses, but that was
not acknowledged. Instead, the original incorrect hypothesis is still being touted as the
result in the PLP. Area 2 did not have the highest likelihood for having subsurface
remains, yet the PLP incorrectly states that it does.
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IV.D.1.i Evidence of agriculture is not mentioned except for in conjunction
with Utah Area 3
Another issue that has arisen due to the lack of outlined research method(s) is the
comment that no evidence of agriculture was identified in Utah Prehistoric Area 3. With
the exception of this single sentence, the section on the geoarchaeologist’s results never
mentions agriculture, meaning that the Preliminary Licensing Proposal never mentions
if evidence of agriculture was found in the other areas. That fact leads to different
questions, such as: was the geoarchaeologist specifically looking for evidence of
agriculture in the areas that they tested? If so, for what purpose was the geoarchaeologist
looking? Would evidence of agriculture impact the number or location of sites that were
tested?
Furthermore, what was the geoarchaeologist considering to be evidence of agriculture?
Some possibilities on what the geoarchaeologist may have been considering are
corncobs, granaries, or even evidence found in the soil that could only be seen once it
was tested in a laboratory. Anyone who reads the Preliminary Licensing Proposal won’t
know what types of evidence was found, or what was being considered evidence, just that
it wasn’t found in Utah Prehistoric Area 3.338
The history of agriculture in this region of the country is a topic that is of major interest
for archaeologists. It can show what the people of the past were subsisting on, and how
that would have impacted their health, settlement patterns, and more. To simply
mention that there was no evidence of agriculture in a single area does not provide
enough information to the readers to inform them of any of this. Readers would be better
served if a more in depth explanation was given to the PLP’s discussion of agricultural
evidence.

IV.D.1.j Size of the pipeline corridor in the APE is too small
The Draft Environmental Impact Statement states that the archaeological survey for the
project was confined to the 250 feet width that made up the corridor.339 It also states that
while avoiding all archaeological sites is what would be preferred, it may not be possible
to avoid impacting sites within the corridor and adjacent sites.340 This leads to several
questions surrounding the pipeline corridor. Why is the pipeline corridor confined to
250 feet? The reasoning given in the Preliminary Licensing Permit was that it was limited
338
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to correlate to a hydroelectric generating facility.341 However, given that the pipeline
isn’t going to be focused on being part of the hydroelectric generating facility as it was
when the PLP was written,342 can the pipeline corridor not now be widened? Widening it
would mean that more survey would have to be done in order to complete the class III
intensive survey, but it would better reflect the number of, and protect the archaeological
resources in the area.

IV.D.1.k Areas outside of the APE are being affected when they should not be
Additionally, one of the most concerning aspects of this section of the DEIS is the notion
that sites outside of the pipeline corridor could also be affected. To quote directly from
the Draft Environmental Impact Statement:
Because the Project APE for the pipeline is only 250 feet wide, there may not be
room within the Project APE to avoid cultural resources within or adjacent to
the Project APE. Large sites that span the Project APE or lie across the Project
APE would be affected by construction.343
It does not make sense to mention possible damage to sites outside of the corridor
without discussing why that potential damage could occur. Access roads and damage that
could be caused by their construction are included as part of the APE, which is necessary,
however the DEIS lacks in discussion of how access roads could negatively impact sites
that are near to them. If the access roads for the project are publicly accessible, either
during the actual construction of the project, or after its completion, nearby
archaeological sites are at risk of being destroyed by members of the public, even only
accidentally. Even if the access roads are never publicly accessible, someone working on
the pipeline project, who may or may not even know the location of any archaeological
sites, could accidentally or purposefully cause damage to an archaeological site, through
action unrelated to construction.
The issue of damage occurring to sites outside of the APE is compounded because sites
that are not confined within the 250 feet of the APE that was surveyed may not have ever
been surveyed, and they certainly weren’t for this project. If the sites surrounding the
APE are at risk of damage during the construction of the Lake Powell Pipeline, then they
need to be surveyed and documented. It does not matter that they are outside of the
defined area of potential effect, because according to the DEIS, they are at risk of
potential effect. It is a disservice to the history of both states involved to disregard the
341

Utah Division of Water Resources. Preliminary Licensing Proposal, 965.
Utah Rivers Council. Federal Agency Shoots Down Utah Application for Lake Powell Pipeline, September 20,
2018.
343
DEIS, Appendix C-20 page 22
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potential damage to archaeological and cultural resources. By admitting that there could
be effects to those sites outside of the actual APE and then not surveying those areas to
identify what sites could be present is a failure to comply with the purpose of doing
survey.
Additionally, the section of the Draft Environmental Impact Statement in which
potentially effected sites are discussed is unclear. The DEIS states that only sites within
the APE got surveyed,344 and breaks everything down by prehistoric, historic, and
multicomponent sites by state. The issue, however, begins when the DEIS states that a
certain number of sites were recorded within each section of the pipeline, and then for
every section, prehistoric, historic, and multicomponent, all sites in each area were
recommended eligible.345 In other sections of the DEIS, there are numerous sites listed
as being ineligible, in fact, only 162 out of the total of 230 sites identified in Utah are
recommended eligible.346 In Arizona the numbers are 84 sites recommended eligible out
of 102.347 Clearly there are sites within the APE that are not recommended eligible. The
section where the DEIS breaks down which sites can be routed around, and which sites
cannot is confusing because it only refers to eligible sites, but uses language that implies
that there are only eligible sites within the project’s APE.

IV.D.2 National Register of Historic Places eligibility is misapplied
The National Register of Historic Places was created in 1966 with the intent of
documenting and preserving our nations historic resources and properties, including
archaeological resources. In order for a “place” to be listed on the register, it must meet
a form of historical significance. There are four different possible ways these
requirements can be met, a place can be associated with a historic event, an important
historical person, display exemplary design or physical characteristics, or it can have the
ability to provide scientific information about the past.348 Meeting one of these criteria,
as well as being over 50 years of age can make a place eligible for the National Register.
Additionally a “place” can be a building, structure, object, site, or district.349
One notable issue with the eligibility determinations as presented in the Draft
Environmental Impact Statement for archaeological sites along the Lake Powell Pipeline
is that of isolated occurrences. Isolated occurrences (IOs) are typically sites that do not
344

Bureau of Reclamation. Draft Environmental Impact Statement, 4.
Bureau of Reclamation. Draft Environmental Impact Statement, 13-16
Bureau of Reclamation. Draft Environmental Impact Statement, 16.
347
Bureau of Reclamation. Draft Environmental Impact Statement, 13.
348
Arizona State Parks & Trails. National Register: Frequently Asked Questions. 2018.
349
U.S. Department of the Interior, National Park Service. How to Define Categories of Historic Properties.
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meet the requirements of what a site consists of, which was outlined earlier in these
comments, or are determined at the discretion of the project’s crew chief.
FERC, the agency that oversaw this project prior to the BOR, has a strong stance on
archaeological isolated occurrences. Within their comments on the PLP, they state that
isolated occurrences are not eligible for mitigation or the Section 106 process. They
continue that isolates are not significant and therefore cannot be listed on the National
Register of Historic Places350 This is incorrect. The Archaeological Compliance
Guidelines, as published by the Utah State Historic Preservation Office reads:
Numerous agencies and archaeologists perpetuate the inappropriate
perspective that isolated finds are categorically not eligible for the National
Register of Historic Places. While it is unclear where this perspective has its
origin, it is clearly erroneous given the NRHP’s “Object” property type. Further,
it is clear that isolated finds on a holistic view might shed important
information on broad land use patterns through projectile point distributions,
reduction areas, itinerant historic/prehistoric encampments, etc. Isolated finds
are important and should be documented appropriately.351
This is a problem that at least the UTSHPO is aware of, but it’s still problematic that
FERC, the prior lead agency, incorrectly states that isolated occurrences don’t need to be
viewed as possibly being eligible. Therefore, all isolated occurrences should be carefully
reviewed to ensure that they are appropriately recommended eligible or ineligible for the
National Register of Historic Places, not simply categorically dismissed as ineligible. The
fact that FERC’s comment on isolates was not explicitly stated in the Preliminary
Licensing Proposal and rather in the FERC comments on the PLP can only lead us to
suppose that this belief was so unquestioned that it was entirely unnecessary to include
within the main text of the PLP. Given that it is actually a false claim, extra care needs
to be taken to ensure that everything is properly reviewed. It should be noted that FERC
is no longer overseeing the PLP project but given the chance that the BOR shares a
similar opinion on this matter, similar precautions should be taken regarding IOs. If this
is not the case, then the stance of the BOR on IOs should be made clearer within the
DEIS.
The SHPOs involved in the Lake Powell Pipeline have requested that all isolates in the
area of potential effect be resurveyed to determine if they should have been included in
the boundaries of another nearby site.352 If any isolates were determined to be within the
minimum distance of artifacts to be included in another site, the isolated artifacts were
then included in the nearby full site, and added to the site forms belonging to that full
350

Federal Energy Regulatory Commission. Reference: PLP Comments for the Lake Powell Pipeline Project, March
2016, page A-16.
Utah State Historic and Preservation Office & Antiquities Section. Archaeological Compliance Guidance, 16.
352
Utah Division of Water Resources. Preliminary Licensing Proposal, 862.
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site. Any numbers that were associated with the isolated occurrence were then voided.
This has led to gaps within the numbering system that is associated with the isolated
occurrences.353 There is nothing inherently wrong with this, and it is far better to have
all sites properly identified than to ensure that the numbering system in place is perfectly
chronological, but it could add some confusion about which isolates have not been added
to other sites and their eligibility status for the National Register of Historic Places. As
stated above, the isolated occurrences need to be carefully considered for their eligibility
to the National Register of Historic Places, and not disregarded simply because they were
isolated occurrences that could not be combined with a larger full site.
9602-26

IV.D.2.a Differences in eligibility between Utah and Arizona need to be
addressed
Beyond the isolates, there are several other problems with the recommended eligibility
of sites within the area of potential effect. The differences in the number of sites that
were recommended eligible for the National Register of Historic Places between Utah
and Arizona is stark. In Arizona, 82.35% of all recorded sites were recommended eligible
for the NRHP,354 however in Utah, only 70.4% of all recorded sites were recommended
eligible,355 a difference of 11.95%. While today, Utah and Arizona are distinct places, the
differences in the archaeological record should not be particularly vast. Because the
Utah/Arizona border is a modern construction, and did not exist at the time that any
prehistoric archaeological materials were left in the area, one could easily assume that
there should not be such stark differences between the two states in terms of their
eligibility recommendations.
There are a few different possible conclusions for the reasons the distinct differences
between the recommended eligibility in Utah and Arizona exist. First, it could simply be
that the sites in Utah are more publicized, or easy to access by the public based on land
ownership, and this is something that could lead to differences in recommended
eligibility. If the sites in Utah are visited much more often by members of the public, then
perhaps the sites in Utah could have less integrity, they could have been more likely to
be looted, or damaged, and are therefore less likely to be recommended eligible.
However, there is some possibility that the firm that was hired to make the
recommendations has introduced potential bias in order to please their client. Or, if
different firms were hired in each state, they may not have had the same understandings
of how to determine whether or not something should be recommended eligible.

353

Bureau of Reclamation. Draft Environmental Impact Statement, 13-16.
Bureau of Reclamation. Draft Environmental Impact Statement, 13.
355
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Therefore, each firm could have come up with entirely different determinations, which
would impact the percentages of sites in each state that were determined to be eligible.
It is even a possibility that far more construction has occurred on one side of the border
than the other, which could lead to more sites in Utah having been mitigated. This would
ruin those sites’ integrity while perhaps even leaving portions of the site intact (enough
to still classify what’s left as an entire site) but removing the integrity far enough that
the sites are no longer recommended eligible. These are only three of the possibilities for
the differences that can reasonably be concluded, without a clear explanation as to the
differences between these two states. Anyone who reads the Draft Environmental Impact
Statement will be forced to essentially make something up in regards to differences
between both states, which should be archaeologically similar.
Again, the DEIS does not address this concern that there is such a large difference
between the two states, or even present the data in a way that it is possible to see the
difference without doing some basic math. With all due respect to those involved in
determining sites for eligibility recommendation, we wonder where the 29.6% of Utah’s
ineligible sites are located in reference to the pipelines planned location, and what size
they are. As we understand, the numbers presented in the DEIS are simply the eligibility
recommendations, and had not been concurred with by either the UTSHPO or AZSHPO.
SHPOs make decisions based on the best information that is available to them. So,
whoever was deciding on eligibility recommendations for the Utah portion of the
pipeline APE could have possibly introduced bias into that process. Therefore, it does
not seem out of line to think that there are other areas in which bias could have also been
introduced. If the information that they provided to the SHPO was inaccurate, the SHPO
cannot make proper concurrence determinations.
This type of potential bias would be easy enough to locate. While the public could not
necessarily be privy to the process, simply looking at the location of the sites that were
found during survey and seeing where the recommended eligible sites were in reference
to the recommended not-eligible sites could visually display bias if there is any distinct
patterning in this. If there is bias, then it should be corrected, if there isn’t, then everyone
involved and the public can be assured that there is some other reason why the
percentage of sites recommended eligible is lower in Utah than in Arizona. There could
be a perfectly reasonable explanation for the difference, but the fact that Draft
Environmental Impact Statement does not even note the difference leads to a whole host
of potential explanations, some of which are unfavorable to the individuals and agencies
involved in the process. Addressing and explaining this would clear up any confusion.

IV.D.3 The project applicants are biased against a thorough archaeological
analysis
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Representative Mike Noel, who is a Utah Legislator and the General Manager for the Kane
County Water Conservancy District (KCWCD) has a notable disdain for public lands and
the resources that are a part of them, including archaeological resources.356 This was
displayed by his conduct regarding the Jackson Flat Reservoir (JFR) and how he handled
the archaeological resources involved in that project.
When the Jackson Flat Reservoir was being approved and constructed, Mr. Noel rushed
KCWCD through the approval process, and archaeological and cultural resources
suffered as a result. Despite there being clear evidence in the KCWCD meeting minutes
that they were well aware of the significance and expanse of cultural resources in the
project area for the Jackson Flat Reservoir, they routinely downplayed the significance
of these resources, and began construction before the inventory was completed.
Furthermore, the KCWCD uncovered 54 sets of Native American remains in the project
area. They continued construction and ignored evidence that there may have been more
remains that are still undiscovered. Then, they flagrantly disregarded any input from
nearby Native American tribes.
Additionally, it is unclear whether Section 106 consulting requirements were followed
for the JFR. Section 106 of the NHPA is the federal code requirement that Tribes be
contacted in specific ways, as per U.S. Treaty obligations, for consulting on proposed
government projects and activities. Section 106 is widely referenced when Tribes aren’t
contacted, or properly noticed, about issues that may impact Tribes.
The District’s own meeting minutes from 2016 indicate the Army Corps of Engineers
(ACOE) was under the impression that KCWCD hadn't actually complied with some
archaeological regulations. As recent as 2017, KCWCD was dealing with criticism from
the ACOE about their conduct regarding prehistoric human remains and other culturally
significant material over the course of Jackson Flat Reservoir’s construction.
Moreover, Mr. Noel has a personal investment into the Lake Powell Pipeline and he may
personally benefit from its completion. Mr. Noel owns land in the area of Johnson
Canyon, which is located in Kane County and might be the only community in Kane
County that is supposed to receive water from the Lake Powell Pipeline. Mr. Noel’s
property in the area is approximately 750 acres and has a worth that is estimated to be
between $4 - $9 million. Mr. Noel stands to gain property value if the Lake Powell

356
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Pipeline is constructed and his property receives water.357 Therefore, the possibility that
other bias could have been introduced by politicians, particularly Mr. Noel, should be
considered, and if they stand to benefit from the pipeline, an investigation into possible
conflicts of interest should be conducted.

IV.D.4 Eligibility impacts due to scientific research questions and subsurface
remains
Subsurface remains are any archaeological material that cannot be seen from the surface,
and are rather found below the surface. The Bureau of Land Management states that the
possibility of subsurface remains being present is not enough to effect the eligibility
determination of a site.358 If this is true, then why were any sites tested for subsurface
remains at all? It’s a waste of time and resources if it is not going to impact eligibility for
the National Register of Historic Places. Additionally, any subsurface remains that are
discovered during the construction process will surely have to be mitigated too, even if
they weren’t specifically documented during the pre-construction process. Therefore,
while it makes sense to actually do the subsurface testing, it doesn’t make sense that it
would have no impact on eligibility determination. It is notable that the possibility for
subsurface remains and actual subsurface remains are not the same thing, but to
discount the results of the tests for subsurface remains means it was a waste of time and
money to do the pre-construction testing for subsurface remains at all.
The Bureau of Land Management also states that general scientific inquiry may not be
enough to determine a site as being eligible for the National Register of Historic Places.
359
However, is there any site in the project area that would not meet the requirements of
“association” or “location” given the location of the project corridor and its relation to
the Southwest, the Four Corners Region, and the Colorado Plateau? Even if specific sites
in the APE have not been matched up with exact research questions, that doesn’t remove
the sites in the APE from the broader scientific implications of the surrounding areas.
Once the site is destroyed, any scientific information that could have been discovered
from that site is gone forever. As technology advances, more and more information could
be discovered from the sites in the APE, as well as the nearby sites. This argument is to
primarily urge that the path of the pipeline be routed around as many archaeological
sites as possible, although even that is not enough to ensure that no potential scientific
data will be destroyed. If perhaps there were maize fields in the area surrounding the
sites that are also in the APE, any possibility of discovering them would be completely

357

Utah Rivers Council. Will the Proposed Lake Powell Pipeline Financially Benefit Rep. Mike Noel?, March 16,
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Bureau of Land Management Comments. Draft Study Report 9 Review, 356.
359
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destroyed by the pipeline construction. That said, limiting the amount of damage done
will better serve the communities in the surrounding areas and archaeologists better.

IV.D.5 National Register eligibility and Native Americans impacted by the
pipeline

9602-28

Beyond all of the other archaeological issues with the recommended eligibility for the National Register of
Historic Places for sites in the APE, the opinions of local Native Americans should also be highly
considered. It is stated in the original Preliminary Licensing Permit that the Hopi consider all sites to be
Traditional Cultural Properties (TCPs).360 It also states that the Zuni believe all sites within the APE to be
significant, and that the sites should all, therefore, be considered eligible for the National Register of
Historic Places, and get all of the protections that are associated with that status.361

All sites within the area of potential effect may not meet the requirements for being
Traditional Cultural Properties, or are eligible for the National Register of Historic
Places. Even so, the thoughts and feelings of those who will be most directly impacted
by the destroying of archaeological sites should be considered, whether there is a law
that “requires” it or not. If there is even somewhat of a guise that those who are
participating in the planning of this pipeline project care about the actual impacts that
local or nearby populations will have to contend with then they need to consider things
beyond their legal role. Anyone can follow the laws; sometimes certain projects require
more than just following the laws to their bare minimum. Consider following the laws to
their maximum, as well as looking beyond when it’s needed.

IV.D.6 Archaeological damage differs by alternative and the least damaging
alternative should be the one implemented
All proposed actions and alternatives outlined in the DEIS, besides the No Action
Alternative, will have a negative impact on cultural resources within the APE.362 The
proposed action will have the worst impact on cultural resources of the alternatives. That
said, some of the alternatives will cause more damage than others.363 The Kaibab Band of
Paiute Indians has stated that they want the pipeline to follow State Highway 389 across
the reservation in order to minimize damage to cultural resources.364
Aligning the Lake Powell Pipeline along State Highway 389 will have a few impacts on
the project overall. First, doing so would make the BIA a consulting agency, as the
pipeline would then cross the reservation. Additionally, it should make the overall cost
360

Utah Division of Water Resources. Preliminary Licensing Proposal, 1020.
Utah Division of Water Resources. Preliminary Licensing Proposal, 1021.
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of the pipeline less expensive. This is true for two major reasons, the first of which is that
the pipeline route that crosses the reservation is a shorter route than the current
proposed action, therefore, it should cost less to complete. The second reason is sites
that were disturbed by the construction of State Highway 389 are probably no longer
eligible for the NRHP as they should have already been mitigated, and mitigation usually
makes it so that something can no longer be eligible. This is because once sites have gone
through “data recovery operations” they no longer retain integrity of location or setting,
meaning that they lose their status as being eligible for the National Register of Historic
Places.365 If sites in this area have already gone through the mitigation process, they
likely won’t need to go through it again. Therefore, if this path is followed for the
pipeline, mitigation costs should be less expensive, therefore making the entire project
less expensive.
Similarly, the reverse is true. As sites along the other possible pipeline path alternatives
have not been mitigated, they would raise the cost of the overall pipeline project because
more money would have to be spent on mitigating those sites. Additionally, because the
sites along other paths have never been mitigated, it would cause more unnecessary
damage to archaeological sites, when there is an entire path that could be followed that
will be less expensive and do less damage.

IV.D.7 BIA comments on inclusion into the creation of Historic Property
Management Plan (HPMP) and Historic Property Treatment Plan
(HPTP) suggest that not enough is being done to ensure associated
Native Americans are being included in discussions surrounding the
Lake Powell Pipeline
One major issue with the Historic Properties Management Plan (HPMP) and the Historic
Properties Treatment Plan (HPTP) is that the Kaibab Band of Paiute Indians have
expressed concerns that they would not be included in the creation of these documents
by the Division of Water Resources.366 Because the cultural resources in the APE of the
Lake Powell Pipeline are linked to the Kaibab Band of Paiute Indians among other nearby
groups, it would be a gross injustice to not include associated Tribes in the development
of the HPMP and HPTP.
That said, is it explicitly stated within the DEIS that the Kaibab Band of Paiute Indians
be included in the agreement regarding impact on historic properties. We cannot speak
as to why the BIA was concerned despite the DEIS stating that they would be included,
365

Donna J. Seifert. Appendix: Definition of National Register Boundaries for Archaeological Properties, ed.
Barbara J. Little, Beth L. Savage, and John H. Sprinkle, Jr., National Park Service, 1995.
366
Bureau of Indian Affairs. BIA Comments on the PLP, 2.
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the fact that they were can only lead one to the conclusion that special care needs to be
taken to ensure that they are included in the creation of these documents, as the DEIS
says they should be.

IV.D.8 HPMP/HPTP are not publicly available impacting public
understanding
One issue throughout the “Results/Environmental Consequences” section of the DEIS is
its constant referral to the Historic Properties Treatment Plan (HPTP). As we understand
it, neither of these documents had been published or even written at the time that the
DEIS was released. Furthermore, since neither of these documents will ever be made
available to the public, it is not helpful to constantly refer to them, as only a limited
number of people will have access to them.
The DEIS states that specific mitigation plans for archaeological resources will be
outlined in the HPTP.367 This is another issue with those documents not being released
to the public. It means that the public has to blindly trust that all of the archaeological
and cultural resources within the APE will be properly mitigated, as there is no current
intention for the public to gain access to the plans for mitigation. It is understandable
that that the HPTP is not available to the public, and it cannot reasonably be requested
that either document be released to the public, but there are some compromises that can
be made.
One possible compromise could be a separate document outlining the general plan for
mitigation of the archaeological and cultural resources could be released. This could be
done in such a way no harm would come to the resources. Perhaps the method of
mitigation could be divided by resource type, as in “resources of this type will be
mitigated in this way,” and a document outlining that process could be made publicly
available. Another potential option is a trusted third party, possibly a knowledgeable
lawyer, who would not be a member of the public, could be approved to view the
documents and certify that the plans to mitigate the resources are appropriate for the
cultural groups to whom the cultural resources belong to, the resources themselves, and
the public.
Furthermore, the DEIS states that possible mitigation measures are “excavation,
identification, documentation, curation, and other treatments as applicable.” While
these are all terms that are known to archaeologists and other involved parties,
concerned members of the public may not be familiar with what these mitigation
367
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measures actually entail. Therefore, in the public document, care could be taken to
explain what each of these measures mean and what that particular plan would consist
of. This way, even interested members of the public that do not have background
knowledge in archaeology, museum studies, or cultural resource management will be
able to understand and know that archaeological and cultural resources within the APE
are being protected as much as they reasonably can be.
In summary, either remove the mentions of the Historic Property Treatment Plan that
direct readers to the information contained within them, because the public cannot
access them, provide a separate document with a more in depth explanation for what the
mitigation plans are, or even possibly edit the DEIS to include more information. The
DEIS as currently written and without supporting documents does nothing to ease the
worries of concerned citizens over the actual mitigation plans for the archaeological and
cultural resources of the area surrounding the proposed Lake Powell Pipeline pathway.

IV.E The DEIS's analysis of how the Lake Powell Pipeline will affect visual
resource is arbitrary
We believe the decision by the BLM and the BOR to amend one VRM II segment in the
Kanab Creek ACEC that the LPP will intersect but no other VRM II segments that the LPP
will intersect is arbitrary.
The DEIS analysis includes proposed revisions to the ASFO RMP decisions where the LPP
would cross (in the Southern Alternative) Kanab Creek. The figure below depicts where
the Southern Alternative would cross the VRM II designated area in the Kanab Creek
ACEC. In all the accompanying figures, red areas are VRM I, orange are VRM II, yellow
are VRM III, and green are VRM IV.
Figure 54: VRM Inconsistency 1
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Both the BOR and BLM acknowledge that constructing the LPP through a VRM II
designated area will degrade the visual quality of that area, thereby violating the VRM II
protections.368 This is explicitly stated in the DEIS. See:
An amendment to the RMP would be necessary to make the Proposed Project
conform with the RMP and to address other conflicting management
direction in the RMP related to the visual resources, ACEC, and the utility
corridor.369 [Emphasis added].
The BLM cannot legally issue a LPP right-of-way that would violate any existing BLM
RMP decisions, such as the visual degradation of an existing VRM II area. To avoid this
violation, the BOR and BLM are proposing a series of amendments to the Kanab Creek
ACEC. These amendments were noticed in the Federal Register and underwent a public
comment period concurrent with the LPP DEIS public comment period.370
In contrast, however, the DEIS does not propose similar revisions of other existing RMP
decisions relating to the Old Spanish Trail (OST), Dominguez Escalante Historic Trail
(DEHT), Honeymoon Historic Trail (HHT) and some VRM Class II designated areas. See
the following figures for examples of the LPP passing through existing VRM II areas
without any proposed changes.
For example, this section where the LPP proposed route passes through a small section
of VRM II land in the Fivemile Valley Unit.

368

Lake Powell Pipeline Draft Environmental Impact Statement, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 4.
369
Ibid.
370
Bureau of Reclamation. “Notice of Availability of the Lake Powell Pipeline Project Draft Environmental Impact
Statement/Draft Resource Management Plan Amendment; Coconino and Mohave Counties, Arizona and
Washington and Kane Counties, Utah.” Published in the Federal Register on 06/08/2020.

1055 East 2100 South

•

Suite 201

•

Salt Lake City

• • •
Utah

84106

(801) 486-4776

•

www.utahrivers.org

175

9602-29
Continued

9602

Figure 55: VRM Inconsistency 2

And this portion where the LPP passes through a portion of VRM II area covering the
Hurricane Cliffs. In addition to the pipeline tunneling through the Cliffs, a hydropower
station will be built directly outside the VRM II area, also likely degrading the visual
resource of the Cliffs.
Figure 56: VRM Inconsistency 3
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And this area where the LPP passes through the middle of the Dominguez-Escalante
Historic Trail, another VRM II protected area.
Figure 57: VRM Inconsistency 4
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And similarly this area where the proposed LPP routes passes through the Honeymoon
Historic Trail, which is also a VRM II protected area.
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Figure 58: VRM Inconsistency 5
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In all of these instances, the proposed LPP route would pass through and visually disrupt
a VRM II area. Yet, only the VRM II area in the Kanab Creek ACEC had amendments
proposed to address this VRM violation.
There is nothing unique about the Kanab Creek VRM II area or the impacts the LPP would
likely have on it that could justify only having amendments proposed to the RMP there.
See, for example, the description of disruptions at key observation point (KOP) 28, the
point immediately next to the VRM II area that will be disrupted by the LPP:
Ground-disturbing activities would remove a uniform band of predominately
grasses interspersed with pinyon and juniper vegetation low to medium in height
and density, expose lighter soils, and cut through several deeply incised wash
formations. The Southern Alignment would also remove approximately 66 total
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acres of vegetation for the three staging areas within the VAU. The existing 500
kV Navajo McCullough transmission line is a dominating feature that attracts
attention within the VAU.
The Southern Alignment would draw attention from the natural setting in the
short- and long-term and would create a notable degree of change in the
characteristic landscape in the foreground because of the introduction of
distinct lines into the landscape.371

And the description of the impacts to KOP 39, which is immediately next to where the
LPP would disrupt the VRM II area of the Hurricane Cliffs:
Ground-disturbing activities would remove a uniform band of dense, evenly
spaced low to medium height vegetation, expose lighter soils, and cut through
several washes and rock formations. The lines and forms of the Proposed
Project components including a 21-acre staging area would be visually
prominent in the foreground. The pipeline alignment for this option would
traverse a mix of undisturbed land and dirt roads. In the foreground, the
Proposed Project components would draw attention from the characteristic
landscape in the short-term and would create substantial change in the setting.
In this rolling terrain, the pipeline may be intermittently visible in the middle
ground as the uniform line and exposed light-colored soils would be exposed on
the sloped portions of landforms that are scattered throughout the landscape.
This would result in a minor change in the characteristics landscape in the
middle ground in the short-term.
HS-4 would be located less than a mile from the western base of Little Creek
Mountain and the facility’s presence would create a substantial degree of
change to the landscape by introducing an industrial facility into a remote
undeveloped area. The vertical lines and rectangular forms of the HS-4 would
begin to dominate the landscape in the foreground.372
In both instances, the LPP construction will have substantial short and long term effects
on the visual resources of the parcels. In fact, the long term effects on KOP 39 (the
Hurricane Cliffs area of VRM II land) will likely be worse than the effects on KOP 28 (the
Kanab Creek area of VRM II land). Yet, RMP amendments were only proposed for the

371

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-19, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 52.
372
Ibid, pg. 58
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KOP 28 area of VRM II land. This discrepancy holds for the other examples shown above
where the proposed LPP route crosses a portion of VRM II land.
In some cases, the DEIS claims that the VRM areas impacted by the proposed LPP route
will not suffer any significant long term impacts to the visual quality of that area. See,
for example, the statement of the long term impacts to KOP 27, which is immediately
next to where the LPP will cross the VRM II area of the Dominguez-Escalante Historic
Trail:
This portion of the Proposed Project would also include a permanent
maintenance road over the pipeline, which would create a long-term impact.
Although the road would introduce a new line in the landscape, the scale of the
wide-open landscape, variety of dark soil color; and the height of the
surrounding sage-scrub would diminish the degree of contrast with existing
features. A segment of the pipeline would also parallel the existing NavajoMcCullough 500 kV Transmission Line. The new road and pipeline would
create a minor change in the characteristic landscape and would not attract
attention in the long- term in the foreground or middle ground of the VAU.373
Here, the DEIS acknowledges that some long-term impacts from the LPP will exist in the
VRM II area. However, the DEIS claims that these impacts will lessen over time and will
eventually become so subtle that they will “not attract attention.”
However, there is good reason to believe that the DEIS’s assumption about VRM
compliance is unrealistic. The Department of Interior’s poor overall record of monitoring
the ultimate success of required mitigation measures374 and the ever-worsening
megadrought — which is causing aridification and drier soil conditions, thereby
impeding upon the local environment’s ability to recover from development375 — both
cast doubt upon the assertion that VRM II affected areas that sustain significant visual
impacts will eventually return to nearly pre-development conditions.
Additionally, the following questions pertaining to the DEIS’s assumption that short
term effects to VRMs will subside over time remain unanswered.
•

How long would it take for the pipeline "scar" (visual contrast) to heal on the visual
landscape?

373

Ibid, pg. 50
Gardner, R. C., Zedler, J., Redmond, A., & Turner, R. E. (2008). Compensating for wetland losses under the
Clean Water Act (redux): Evaluating the federal compensatory mitigation regulation. Stetson L. Rev., 38, 213.
375
Overpeck, J. T., & Udall, B. (2020). Climate change and the aridification of North America. Proceedings of the
National Academy of Sciences, 117(22), 11856-11858.
374
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•

How much confidence should the public have that VRM mitigation measures on
paper will be effectively implemented and become successful out on the ground?

•

What happens if the VRM mitigation is unsuccessful but the pipeline is already
constructed and Utah and the WCWCD refuse to pay for any necessary remedial
actions?

For these reasons it is unrealistic to believe that the DEIS’s assumption that short term
impacts to VRM II areas from the LPP will fade over time.
Therefore, the decision by the BLM to amend the Kanab Creek RMP decision but not the
various other RMP decisions with the same protection level (VRM II) and facing the same
disturbance (significant short and long term impacts to visual resources from the LPP) is
unjustified and arbitrary. This also invalidates the analysis conducted in Appendix C-19
of the DEIS.376

IV.F The Provo Office of the Bureau improperly studied the impacts to
threatened and endangered species

9602-30

The BOR is required to “describe the environment of the area(s) to be affected or created
by the alternatives under consideration.”377 Such review “ensures that the agency, in
reaching its decision, will have available, and will carefully consider, detailed
information concerning significant environmental impacts.”378 Further, it “guarantees
that the relevant information will be made available to the larger audience that may also
play a role in both the decisionmaking process and the implementation of that
decision.”379 These action-forcing requirements “ensure[] that important effects will not
be overlooked or underestimated only to be discovered after resources have been
committed or the die otherwise cast.”380
The DEIS’s description of the affected environment does not allow for an accurate
assessment of the environmental impacts of the alternatives, is not based on the best
scientific information available, and the BOR (and the cooperating agencies) have not
done their due diligence to ensure proper baseline information exists from which to
analyze effects and compare among the project alternatives. Some of the first and most
important considerations for determining impacts to aquatic and riparian species is to
376

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-19, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778
40 C.F.R. § 1502.15
378
Robertson v. Methow valley Citizens Council, 490 U.S. 332, 349 (1989)
379
Ibid.
380
Ibid.
377
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determine the species presence and history in the action area as well as whether suitable
or critical habitat is found there. The BOR and its cooperating agencies have failed to
ensure that this basic information was collected and is available for the numerous species
identified as impacted by the proposed project.

9602-30
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9602-31 T&E Species

As a result of this failure to set forth and establish the baseline conditions for the species
and their habitat, it becomes difficult, if not impossible, to evaluate the direct, indirect,
and cumulative effects of the proposed action. When there is no established baseline and
context for the listed species, including the recovery plan and the current status or
trajectory of the species, the effects analysis becomes an exercise in futility. The DEIS
also fails to describe certain activities and explain its conclusions regarding the effects
to the species and their habitat. Given this overall failure to establish the baseline
conditions and the flawed and unsupported effects analysis that occurs throughout, we
highlight in the comments below several species—including the Mexican spotted owl,
Southwestern willow flycatcher, yellow-billed cuckoo, and the four endangered Colorado
River fish (the Humpback chub, Razorback sucker, Bonytail chub, and Colorado
Pikeminnow)—to demonstrate the flaws in the DEIS. These comments, however, apply
more generally to the inadequacies of the DEIS in the context of other species as well.
Finally, it is clear from the alternatives presented in the DEIS that the effects on critical
habitat and listed species was not a priority in establishing a range of alternatives that
would reduce or eliminate these risks. Many of the effects are present in both the
Southern (Preferred) Alternative and the Highway Alternative. Since The BOR decided to
dismiss any other alternatives (e.g. the Local Waters Alternative) that might actually
avoid impacts to the listed species and their critical or suitable habitat, it has essentially
conceded that impacts will occur and it becomes about how and whether these impacts
can be mitigated. This disregard for the effects on listed species and critical and suitable
habitat leaves no real choice when evaluating the effects of the proposed action. This
cuts against both the spirit and letter of the NEPA’s alternatives requirement and leaves
the BOR with no choice other than to choose the No Action Alternative to protect the
listed species and their critical and suitable habitat in the action area.

IV.F.1 Examples of flaws in the baseline and effects analysis of the DEIS
IV.F.1.a Mexican spotted owl
The National Environmental Policy Act (NEPA), 42 U.S.C. § 4321 et seq., is designed to
facilitate informed decision-making and public transparency by requiring federal
agencies to take a “hard look” at the direct, indirect, and cumulative impacts of their
proposed actions and reasonable alternatives. In formulating an EIS, an agency must
“insure the professional integrity, including scientific integrity, of the discussions and
182
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analyses.”381 NEPA requires an agency to maintain and disclose adequate baseline data
about resources it manages, to allow for evaluation of a project’s impacts.382 The agencies
cannot rely on future monitoring because data must be available during the EIS process
and be available for public comment.383
The DEIS fails to comply with NEPA in numerous respects: the agency improperly relies
on future monitoring, failed to insure the professional and scientific integrity of the
discussions and analyses, and failed to provide site-specific baseline information, use
the best available science, analyze impacts to Mexican spotted owl riparian corridors and
other habitats, and analyze the direct, indirect and cumulative impacts of the LPP
project. In addition, the agencies failed to analyze the cumulative impacts of climate
change and the proposed project on Mexican spotted owl–indeed, there’s no mention of
climate change in the Mexican spotted owl sections of the DEIS.
While the action agencies have initiated consultation, they have not completed the first
step, to determine whether Mexican spotted owl may be present in the action area.
Despite having over a decade to conduct monitoring to determine Mexican spotted owl
presence and habitat conditions in the project area, none of the agencies have done so
and there is no current population or habitat monitoring information in the DEIS or
Special Status Wildlife Species Report, and none of these documents are based on the
best available science.
Instead, the agencies are leaving any monitoring or coordinating with wildlife agencies
for just prior to the start of construction, which is far too late.
Coordination with wildlife agencies prior to construction would determine if
recent occurrences of Mexican spotted owl have been reported within or near
the LPP Action Area. If new information shows that Mexican spotted owls are
occurring in or adjacent to the Action Area, then USFWS protocol levels surveys
would be conducted 2 years prior to construction activities within 0.5 mile of
construction activities.384
But, the determination of whether Mexican spotted owl and their habitat may be present,
and the impacts of the project on Mexican spotted owl and their habitat, must be done
as part of the NEPA and ESA consultation processes, not after the project has been
approved.
381

40 C.F.R. § 1502.24
Neighbors of Cuddy Mountain, 137 F.3d 1372, 1379-80 (9th Cir. 1998)
See N. Plains Res. Council, Inc. v. Surface Transp. Bd., 668 F.3d 1067, 1084-85 (9th Cir. 2011).
384
DEIS Appendix C-18, p. 25
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The documents referenced in the DEIS and Special Status Species Report are woefully
out of date. For example, the claim that there is no breeding or nesting habitat within
the analysis area is based on suitable habitat modeled in 2000.385 There is no evidence
that any of the agencies, including BLM, NPS, BOR, FWS, have complied with the ESA’s
or the 2012 Mexican spotted owl Recovery Plan’s requirements to conduct Mexican
spotted owl population, presence or habitat monitoring.386
According to the 2012 Recovery Plan, “[t]o accomplish the recovery of the Mexican
spotted owl, the recovery strategy has five key elements designed to conserve the
subspecies throughout its range: 1) protecting existing populations; 2) managing for
habitat into the future; 3) managing threats; 4) monitoring population and habitat; and,
5) building partnerships to facilitate recovery.”387 The agencies failed to comply with
these key elements. If there is no current population or habitat monitoring, it is
impossible to protect existing populations, manage threats or manage habitat into the
future. The LPP project will directly, indirectly and cumulatively impact and fragment
Mexican Spotted Owl habitat, including riparian habitat and foraging and dispersal
habitat. And, as stated above, the agencies relied on woefully out-of-date nesting and
breeding habitat modeling. Without current data or information, the DEIS is based on
unsupported and unverified assumptions in violation of the 2012 Mexican spotted owl
Recovery Plan and the ESA. For example:
•

•
•
•

Potential recovery habitat within the analysis area may include riparian
habitats such as Paria River and Kanab Creek, which may be used for foraging
and dispersal.388
Foraging and dispersal habitat may occur.389
Some overlap may occur with construction activities and juvenile dispersal
since juveniles disperse in September and October.390
Owl foraging habitat includes a wide variety of forest conditions, canyon
bottoms, cliff faces, tops of canyon rims, and riparian areas and may occur
within the analysis area.391

“May” does not suffice for either the ESA or NEPA.

385

See DEIS Appendix C-18, p. 43
U.S. Fish and Wildlife Service. (2012). Mexican Spotted Owl Recovery Plan, First Revision. Albuquerque, NM:
U.S. Fish and Wildlife Service Southwest Region.
387
Ibid, page. V
388
DEIS, p. 181 (emphasis added).
389
DEIS p. 186 (emphasis added).
390
Ibid
391
Ibid.
386

184

9602

t)

UTAH RIVERS COUNCIL

“Recovery habitat is defined as primarily ponderosa pine-Gambel oak, mixed-conifer,
and riparian forest that either is, or has the potential for becoming, nest/roost habitat
or does or could provide foraging, dispersal, or wintering habitats.”392 The DEIS claims
that, based on vegetation mapping, there is low potential for recovery habitat to occur
within the analysis area.393 It is not clear what vegetation mapping the agency is referring
to or where or when it was conducted. The DEIS also states that the value of riparian
habitats is low and would not likely provide suitable recovery habitat for nesting owls.394
Yet, there is no site-specific information on the current condition of the riparian areas,
including why their value is low and whether they have the potential for becoming
nest/roost habitat or could provide foraging, dispersal or wintering habitats. These
riparian areas bisect designated critical habitats and the agencies should be assessing
and managing them so that they can provide the necessary Mexican spotted owl habitat
components, not further degraded them and exacerbating Mexican spotted owl habitat
fragmentation.
In fact, the DEIS and Special Status Wildlife Species Report falsely claim that there will
be no effect to designated Critical Habitat.395 The DEIS states that two designated critical
habitat polygons near the analysis area, CP-11 and CP-12, are “over 2.5 miles north of
the proposed infrastructure.”396 Yet, “[t]he geographic scope of data collected for
sensitive fish and wildlife included information within a 6-mile-wide corridor of both
action alternatives (i.e., 3 miles on either side of a reference centerline).”397 It appears
that portions of these to critical habitat polygons are within this 6-mile wide corridor,
but there is no evidence that the agencies collected data on either of them.
The agencies’ other claims regarding juvenile dispersal are equally unverified and
unsupported. First, the agencies claim that the number of owls using riparian corridors
and dispersing is likely to be low since most juveniles remain close to natal sites.398 This
claim is not supported by the Recovery plan, which found that juvenile dispersal ranged
from <1 to >92 km (<0.6 to >57.2 mi), and that these distances likely represent minimum
estimates of dispersal capability.399 Further, the agencies acknowledged that some
overlap may occur with construction because juveniles disperse in September and
October, and that they use a wide variety of habitats during dispersal, which vary greatly
392

DEIS Appendix C-18, p. 68, citing USFWS 2012 (emphasis added).
DEIS Appendix C-18, p. 68.
394
DEIS Appendix C-18, p. 43.
395
DEIS, Appendix C-18, p. 43.
396
Id.
397
DEIS, p. 161
398
DEIS, Appendix C-18, p. 68
399
U.S. Fish and Wildlife Service. (1979). Humpback Chub Recovery Plan. Denver, CO: U.S. Fish and Wildlife
Service Colorado Fishes Recovery Team., p. 242-243.
393
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from typical breeding habitat.400 Yet, they then come to the irrational conclusion that
“[t]hese factors combined make it highly unlikely that an owl would be using the riparian
corridors at the time of construction minimizing the potential for effects to foraging or
dispersing owls.” Id. If owls use riparian areas and a wide variety of habitats for dispersal,
and they are known to travel long distances during dispersal, it is likely that this project,
which will bisect Mexican spotted owl riparian and other habitat such as pinyon-juniper,
has significant potential to effect foraging and dispersing owls.
Notably, there’s no site-specific information on foraging habitat within the project area,
despite the fact that the project will impact such habitat. “Some effects to foraging
habitats associated with pinyon-juniper woodlands would be expected on both the
Southern Alternative and Highway Alternative. There would be 124.4 acres (temporary)
and 429.3 acres (permanent) disturbance within pinyon-juniper woodlands on the
Southern Alternative and 128 acres (temporary) and 434.1 acres (permanent) disturbance
on the Highway Alternative.”401 These unsupported and unverified claims that there may
be “some effects” to not suffice for either the ESA or NEPA.
Accordingly, without up-to-date, site-specific monitoring, data and analysis on Mexican
spotted owl and their habitats, the agencies’ claims that the LPP Project will not impact
Mexican spotted owl and their habitats violates the ESA and the 2012 Mexican spotted
owl Recovery Plan.
Given the numerous ESA and NEPA violations, the agencies must withdraw the current
DEIS, undertake significant monitoring and analysis of Mexican spotted owl presence
and habitat in the project area, prepare a new DEIS based on this monitoring data and
the best available science, and re-initiate ESA consultation.

IV.F.1.b Southwestern willow flycatcher
Recovery Goals and Status of the Species Not Established
The DEIS provides a brief summary of the listing history, distribution, critical habitat,
and the life history and ecology of the species that represents the baseline condition for
the species. This information, however, is dispersed in at least three separate documents:
the DEIS, Appendix C-18 of the DEIS and the Special Status Wildlife Species – Affected
Environment Report dated April 30, 2016 (prepared during the FERC proceeding). The
baseline information generally is sparse and the information in the Special Status Wildlife
Species report is out of date and does not represent the current baseline condition of the
species. Regardless, none of these documents provide context regarding the importance
400
401

DEIS, Appendix C-18, p. 68.
Id., p. 69.
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of habitat in this region to recovery of the species or the status of the species in this
region based on the 5-year status reviews or other comprehensive survey data.
For example, DEIS provides a general description of the critical habitat that will be
impacted by the project:
Southwestern willow flycatcher critical habitat has been designated along the
Virgin River in northwestern Arizona and southwestern Utah (Virgin
Management Unit) (USFWS 2002a) and occurs within the analysis area. This
habitat extends from approximately 6.9 miles north of the headwaters of Lake
Mead in Nevada to a point approximately 1.4 miles north of the Washington
Fields Diversion in Utah. The Proposed Project is approximately 1.7 miles from
the stream segments designated as critical habitat within the Virgin
Management Unit of the Lower Colorado Recovery Unit. Designated critical
habitat also exists at the Paria River crossing on private land and includes 4.9
acres of critical habitat, north of U.S. 89, within the Powell Management Unit,
which crosses both action alternatives. See Figures 1.4-2 and 1.4-3 for
Southwestern Willow Flycatcher Designated Critical Habitat.402
The DEIS, however, does not provide the parameters of recovery set forth in the Final
Recovery Plan Southwestern Willow Flycatcher dated August 2002 or the existence of or
details on the two five-year reviews that were completed with regard to the status of the
flycatcher in 2014 and again in 2017.403 These important documents are only referenced
in passing on page 45 of Appendix C-18 of the DEIS as a link to the U.S. Fish and Wildlife
Service’s database of threatened and endangered species. This important context is
needed to lay out the baseline in a way where direct, indirect, and cumulative effects can
be assessed in the action area and decision on mitigation or selection between
alternatives can be informed. This context is also important to inform the U.S. Bureau of
Land Management’s decision on whether to amend the Resource Management Plan to
loosen the protections for or reduce the size of the Kanab Creek ACEC.
The 2002 Recovery Plan establishes criteria for the Service to use to reclassify the
flycatcher from endangered to threatened or to remove the species from the list entirely,

402

DEIS Appendix C-18 at 45 See also, Figures 1.4-2 and 1.4-3 on pages 46-47.
USFWS. Final Recovery Plan, Southwestern Willow Flycatcher. Albuquerque, NM: U.S. Fish and Wildlife
Service Region 2.
USFWS. Southwestern Willow Flycatcher, 5-Year Review: Summary and Evaluation. Phoenix, AZ: U.S. Fish and
Wildlife Service Arizona Ecological Services.
USFWS. Notice of 12-month Petition Finding and 5-Year Review for the Southwestern Willow Flycatcher. Phoenix,
AZ: U.S. Fish and Wildlife Service Arizona Ecological Services and Southwest Regional Office.
403
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essentially spelling out a way to assess the survival and recovery of the species.404 The
Recovery Plan for the Southwestern willow flycatcher requires the following criteria are
met for reclassification of the species from endangered to threatened:
Increase the total known population to a minimum of 1,950 territories
(equating to approximately 3,900 individuals), geographically distributed to
allow proper functioning as metapopulations, so that the flycatcher is no longer
in danger of extinction . . . these prescribed numbers and distributions must be
reached as a minimum, and maintained over a five year period.405
The minimum number of territories is divided among recovery and management units
throughout the range of the flycatcher.406 Table 9 of the Recovery Plan provides the
number of territories know on surveys from 1993 to 2001 (prior to the recovery plan being
finalized) and the recovery goals by recovery and management units.407 The Service’s 5year reviews in 2014 and 2017 provide a summary of the most recent information
regarding the species and data reflecting the most recent surveys.408 The 5-year review
completed in 2014 (USFWS 2014) is particularly relevant and informative as to the status
of the species. The two recovery units relevant to this project are the Upper and Lower
Basin Recovery Units.
The Upper Colorado Recovery Unit makes up 6 percent of the overall recovery goal (50 of
1,950 territories).409 This Recovery Unit includes both the San Juan and Powell
Management Units; each management unit’s goal is 25 territories.410 At the time the
recovery goals were set, 3 known territories were identified in the San Juan Management
Unit and none in the Powell Management Unit.411 In 2014, the Service found (based on
data from Durst et al. 2008) that the San Juan Management Unit had 10 territories, while
the Powell Unit still had no territories.412 (USFWS 2014, Table 1 at p. 13). Thus, the
recovery unit is only 20 percent toward meeting its recovery goal of 50 territories and
404

Final Recovery Plan, Southwestern Willow Flycatcher. Albuquerque, NM: U.S. Fish and Wildlife Service
Region 2. page. iv-v
Ibid, page 77.
406
Ibid, Table 9, page 78.
407
Ibid, Table 9, p. 84-85).
408
U.S. Fish and Wildlife Service. (1979). Humpback Chub Recovery Plan. Denver, CO: U.S. Fish and Wildlife
Service Colorado Fishes Recovery Team.
USFWS. Southwestern Willow Flycatcher, 5-Year Review: Summary and Evaluation. Phoenix, AZ: U.S. Fish and
Wildlife Service Arizona Ecological Services.
USFWS. Notice of 12-month Petition Finding and 5-Year Review for the Southwestern Willow Flycatcher. Phoenix,
AZ: U.S. Fish and Wildlife Service Arizona Ecological Services and Southwest Regional Office.
409
Final Recovery Plan, Southwestern Willow Flycatcher. Albuquerque, NM: U.S. Fish and Wildlife Service
Region 2.
410
Ibid.
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Ibid.
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Southwestern Willow Flycatcher, 5-Year Review: Summary and Evaluation. Phoenix, AZ: U.S. Fish and Wildlife
Service Arizona Ecological Services. Table 1 at page 13.
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none of those territories are in the Powell Unit (as required by the recovery goals). This
is relevant information to consider when evaluating effects, alternatives, determining
mitigation measures, and evaluating the any amendment to the RMP (which would
further reduce other independent protections for this endangered bird). It is also quite
clear that the existing habitat in the Powell Unit is particularly important given the
continued challenge of establishing the species in that management unit.
The Lower Colorado Recovery Unit makes up 28 percent of the total recovery goals (525
of 1,950 territories).413 This Recovery Unit includes seven management units including
the Little Colorado, Middle Colorado, Virgin, Pahranagat, Hoover-Parker, Bill Williams,
Parker-Southerly International Boundary. Id. The Virgin Management Unit (located in
the action area of the project) has a goal of 100 territories, which is 19 percent of the
territories in the recovery unit. Id. At the time the goals were developed, the Virgin
Management Unit had 40 territories. In 2014 (based on data from Durst et al. 2008), the
Virgin Management Unit had an estimated 43 territories (up from 40 during the 19932001 time period). However, this is only modest progress toward the goal of 100
territories. The overall number of territories in the Lower Basin Recovery Unit was 146,
which is only 27 percent of the total goal of 525 territories.414
While this DEIS provides basic information on the Southwestern willow flycatcher in the
action area, the specific context around goals for survival and recovery—in which to
evaluate the direct, indirect and cumulative effects—is missing. Additional information
is required to be provided in the DEIS (not just linked to many other documents
associated with the species in the Service’s database) for the environmental review to
serve its important purpose as a baseline for comparison under the law.
Paria River Critical Habitat Importance Not Established
The DEIS also fails to identify or describe why the Paria River critical habitat designation
is important to the recovery of the species. This 11.8-mile critical habitat designation (78
Fed. Reg. 344) for the flycatcher “was not within the geographical area known to be
occupied by flycatchers at the time of listing”, however, the Service found that
This river segment may be able [to] develop and sustain flycatcher habitat and
territories and therefore is essential to flycatcher conservation in order to help
meet recovery goals in this Management Unit.

413

Final Recovery Plan, Southwestern Willow Flycatcher. Albuquerque, NM: U.S. Fish and Wildlife Service
Region 2. Table 9, Page 84.
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This segment of the Paria River was identified as having substantial recovery
value in the Recovery Plan (Service 2002, p. 88). This essential river segment is
anticipated to provide flycatcher habitat for metapopulation stability, gene
connectivity through this portion of the flycatcher’s range, protection against
catastrophic population loss, and population growth and colonization
potential. As a result, this river segment and associated flycatcher habitat are
anticipated to support the strategy, rationale, and science of flycatcher
conservation in order to meet territory and habitat-related recovery goals.415
Not surprisingly, the Utah Governor’s office opposed the designation claiming “there is
no evidence of willow flycatcher occupancy ever on the Utah portion.”416 The Service
defended its decision reiterating the statement above and adding that
The Flycatcher Recovery Team discussed that the low number of breeding sites
and territories within the Upper Colorado Recovery Unit is probably a function
of relatively low survey effort rather than an accurate reflection of the bird’s
actual numbers and distribution (Service 2002, p. 64) and that much willow
riparian habitat occurs along drainages within this Recovery Unit and remains
to be surveyed (Service 2002, p. 64).417
This not only restates the importance of the designation, but also how vital
comprehensive long-term surveys in this region are to determine the true extent of
flycatcher presence.
Surveys for Species and Habitat are Inadequate and Outdated
Appendix C-18 to the DEIS provides that “[i]n 2009, riparian areas were evaluated for the
presence of potentially suitable habitat” and identified a number of areas were suitable
habitat exists.418 The Appendix also notes that “field surveys were completed at all the
sites except for Paria River,” but that the Paria River area was subsequently surveyed in
2010. No detection of Southwestern willow flycatchers occurred in 2009 and one
“migrant willow flycatcher was detected on May 18, 2010, but there were no further
detections or subsequent visits.”419 The Appendix also notes “documented occurrences
of southwestern willow flycatcher within the analysis area (UDWR 2020) primarily
associated with designated critical habitat at the Paria River within the Powell
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Management Unit.”420 There is no additional information, however, on where or how
many willow flycatchers were observed in the Powell Management Unit.
One survey of suitable and designated critical habitat in the action area over the past
decade is not sufficient to evaluate the presence or absence of listed species in these
areas. The Service made this point in its critical habitat designation and recommended
that a long-term comprehensive survey was essential for understanding flycatcher
occupancy and that one had not been conducted (at least as of 2002).421 In addition to
short a duration, the survey conducted in 2009/2010 is now 10 years old. The DEIS
specifically points out that “[r]iparian habitats within the analysis area are dynamic;
therefore, suitable habitat documented 10 years ago may have changed.”422 Suitable
habitat can change year-to-year based on annual flow conditions.
The action agency and project proponents in coordination with the U.S. Fish and Wildlife
Service have had ample time to conduct the necessary suitability studies and field
surveys to uncover a decade of information on flycatcher activity in the action area.
Given the circumstances, it seems critical that this be done before evaluating a project
that could harm that habitat and the species. Instead, the action agency and project
proponent are waiting until the eleventh hour to conduct “pre-construction surveys” to
provide “more up-to-date information on habitat suitability and species presence.”
These last-minute surveys only give the agency a brief snapshot of a moment in time,
rather than a history (of at least several years pre-construction). This is not adequate due
diligence on the part of the project proponent or action agency and leaves the
decisionmaker to evaluate alternatives and Resource Management Plan amendments
with only partial information.
DEIS analysis of effects is flawed and is too general to assess significance of impacts
As mentioned above, it is difficult if not impossible to conduct an effects analysis when
the baseline is not properly established. As such, the analysis in the DEIS is inherently
flawed. The DEIS acknowledges that the project will impact flycatcher critical and
suitable habitat and that impact “is expected to affect biological and physical attributes
of designated critical habitat such as food, cover or shelter, and riparian habitat
characteristics that support breeding populations.”423 However, the DEIS only provides
conclusory statements that do not help quantify or weigh the effects. For example, even
where the DEIS identifies the number of acres that will be affected (e.g. 1.14 acres of the
420
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Paria River critical habitat), there is no context as to how much of the total critical
habitat on the Paria River will be impacted, which goes to significance. The same is true
for the other riparian habitat identified in Table 2.2-1, which make up the total 1.8 acres
of habitat impacted.
Further, as soon as the effects are identified, the DEIS discounts the gravity of those
effects by noting that “EPMs and Section 7 consultation conservation measures would
minimize this threat” and that “restoration of the habitat components for the species
would be long term.”424 In so doing, the DEIS fails to disclose the true term or length of
the effect in some cases. For example, the DEIS asserts that “[r]estoration at riparian
crossings would minimize long-term effects of construction activities allowing for
biological and physical features of the habitat to be restored.”425 The DEIS admits that
“this may take more than one full year to achieve restoration objectives,” but does not
disclose or discuss that while the restoration may mitigate the long-term impact of
clearing, an additional short-term impact (likely a year or longer) still exists during the
course of the restoration efforts.426
Further, with the exception of the EPMs, which are included in the DEIS, the section 7
consultation conservation measures or requirements of the biological opinion and any
restoration plan are not part of the DEIS. An informed decision cannot be made with a
future promise of restoration and conservation measures that are not presented along
with the effects of the action.
The DEIS cannot rely on a forthcoming restoration plan to mitigate effects to critical and
suitable habitat of the species. The DEIS points to “restoration of the habitat
components for the species” as the long-term solution to addressing impacts.427 EPM
B.1.62 requires “a detailed Restoration Plan [] be submitted to the BLM for approval prior
to the start of construction” and also submitted to the Service where listed species are
involved.428 However, the details of any plan for restoration are not laid out in the DEIS
and thus not subject to public notice and comment or available to a decisionmaker who
is deciding between alternatives and assessing the viability of the project.
River Crossings Require Corps to Issue Section 404 Permit under CWA
In section 3.9 of the DEIS, it is contemplated that the pipeline alignments will either
cross or encounter surface or shallow groundwater.429 The DEIS provides at table showing
424
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any waterbody that are within 500 feet of the Lake Powell Pipeline Alternatives.430
Further, it is clear that the proposed alternatives cross several rivers, including the Paria
River, Short Creek at Canaan Gap, Short Creek at Colorado City, Two-mile Wash, Kanab
Creek, Cottonwood Wash, Kanab Creek at Fredonia, and Bitterseeps Wash, among
others.431 However, the DEIS does not contemplate the need for a permit under Section
404 of the Clean Water Act. The U.S. Army Corps of Engineers should be included as a
cooperating agency for the environmental review and these permits are required before
approval or final decision on this project. Further, the permits and the effects should be
incorporated into this environmental review.
A Resource Management Plan Amendment is Not Appropriate
FLMPA mandates that the BLM “give priority to the designation and protection of areas
of critical environmental concern.”432 Areas of Critical Environmental Concerns (ACECs)
are areas “where special management is required (when such areas are developed or used
or where no development is required) to protect and prevent irreparable damage to
important historic, cultural, or scenic values, fish and wildlife resources, or other natural
systems or processes.”433 As stated in the DEIS, “this designation also serves as a
reminder that significant values or resources exist that must be accommodated when
future management actions and land use proposals are considered near or within an Area
of Critical Environmental Concern.”434
The Kanab Creek ACEC was designated to protect southwestern willow flycatcher
habitat, cultural resources, riparian, and scenic values.”435 This protection of habitat is a
separate and important extra level of protection for the Southwestern willow flycatcher
and their suitable and critical habitat in this important geography in addition to the
protections received under the ESA. The relevance and importance of the area include:
1) cultural resources that significant regionally and vulnerable to vandalism and impacts;
2) high scenic quality due to canyon depths, intricacies and colors of Kanab Creek; and
3) a natural riparian system that includes “rare, endemic plant communities and suitable
unoccupied habitat for endangered southwestern willow flycatcher,” which is “fragile,
irreplaceable, and unique and is vulnerable to adverse change.”436
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The Southern (Preferred) Alternative in the DEIS would bisect the Kanab Creek ACEC
and therefore require an amendment to the Arizona Strip Field Office Resource
Management Plan. DEIS at 83. The RMP amendment would not only allow for the
substantial impacts associated with this Project, but would ensure that other
development projects could move forward that would change the character and eliminate
the protections and special features of the Kanab Creek ACEC as designated. See Table
2.2-1 of DEIS, Appendix C-7 at 17. This amendment alone should be reason to halt the
Southern (Preferred) Alternative. The only choice that protects the suitable riparian
habitat of the Southwestern willow flycatcher in this region is the no action alternative.

IV.F.1.c Western Distinct Population of Yellow-billed Cuckoo
Much of the discussion above with regard to the Southwestern willow flycatcher also
applies to the yellow-billed cuckoo because the effects of the species were conflated into
one section of the DEIS. As is often the case, the DEIS assumes that the flycatcher and
cuckoo are such similar species that no separate analysis of effects is required. This is
simply a misbelief.
DEIS assumes in error effects to flycatcher and cuckoo are identical
While the Southwestern willow flycatcher and yellow-billed cuckoo are birds that require
riparian habitat that can overlap and have some similar life history traits, there are
differences in the species that require them to live in different riparian niches along
riverside habitat. For example, in its joint discussion of the two species, the DEIS
identifies the amount and general location suitable and critical habitat of the
Southwestern willow flycatcher and the yellow-billed cuckoo collectively in the action
area. It is unclear from this discussion if there is really complete overlap of habitat or
whether some habitat applies to the flycatcher, but not the cuckoo. The flycatcher and
cuckoo do typically share some riparian habitat along rivers, but each have unique
habitat requirements that should not be overlooked by lumping them together in the way
the DEIS has presented the information. The DEIS should be clear about what the shared
habitat and the effects are and where habitat or effects are unique to one or the other
species. We believe that the DEIS should analyze the effects to each species separately.
Surveys for Species and Habitat are Inadequate and Outdated.
Appendix C-18 to the DEIS references field surveys evaluating potential suitable and
nesting habitat within the Proposed Project “as documented in survey reports” and cites
(UBWR 2016a), which appears to be the Special Status Wildlife Species Report.437 It is
unclear what “field surveys” conducted in what year the DEIS is referencing. This needs
437
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to be made clear if this information is included in the DEIS. The 2009 surveys, referenced
above, that occurred in connection with the Southwestern willow flycatcher are similarly
outdated. As mentioned above, one survey for western yellow-billed cuckoos and their
suitable habitat in the action area over the past decade (or at least since the species was
listed in 2014) is not sufficient to evaluate the presence or absence of listed species in
these areas. The Service made this point in its critical habitat designation for the
flycatcher and recommended that a long-term comprehensive survey was essential for
understanding flycatcher occupancy and that one had not been conducted (at least as of
2002).438 This same argument can be made for the cuckoo. In addition to short a duration,
the survey conducted in 2009/2010 is now 10 years old. The DEIS specifically points out
that “[r]iparian habitats within the analysis area are dynamic; therefore, suitable habitat
documented 10 years ago may have changed.”439 Suitable habitat can change year-toyear based on annual flow conditions.
The action agency and project proponents in coordination with the U.S. Fish and Wildlife
Service have had ample time to conduct the necessary suitability studies and field
surveys to uncover a decade of information on cuckoo activity in the action area. Given
the circumstances, it seems critical that this be done before evaluating a project that
could harm that habitat and the species. Instead, the action agency and project
proponent are waiting until the eleventh hour to conduct “pre-construction surveys” to
provide “more up-to-date information on habitat suitability and species presence.”
These last-minute surveys only give the agency a brief snapshot into one-month of oneyear, rather than at least several years pre-construction. This is not adequate due
diligence on the part of the project proponent or action agency and leaves the agency to
evaluate alternatives with only partial information.
Effects of Water Exchange Contract Lacks Detail and Support
The DEIS provides:
the LPP water exchange contract would have beneficial effects to proposed
critical habitat for western yellow-billed cuckoo in the Upper Colorado and
Green River, particularly at Canyonlands National Park at the confluence of
the Green and Colorado Rivers (Unit-5, Green River 2) and the Ouray National
Wildlife Refuge (Unit 1- Green River 1) (79 FR 48547).440
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The DEIS references the 2014 critical habitat designation (79 FR 48547) for the yellowbilled cuckoo.441 The Service revised its critical habitat designation for the yellow-billed
cuckoo on February 27, 2020 and it can be found at 85 Fed. Reg. at 11458. This update
needs to be made to the DEIS.
The DEIS identifies “the intent” of the LPP water exchange contract “to allow flows from
Flaming Gorge Dam to meet the ESA Upper Colorado River Recovery Implementation
Program.”442 The DEIS—without any additional discussion of how the exchange would
operate, how much water would be released, the timing of those releases, or any other
parameters—concludes that the “it is expected the LPP water exchange contract would
maintain dynamic riverine processes for meeting biological and physical features” of
proposed critical habitat for the cuckoo.443 The DEIS goes on to likewise conclude that
“return flows associated with water delivery of Lake Powell water . . . may result in
increased flows into the Virgin River . . . which would be beneficial to maintaining habitat
for the species.”444 This is another unsupported conclusion that is actually contradicted
in another part of the DEIS where it provides that any increase in flows to the lower
portions of the Virgin River would decline after 2060 (as shown in model runs) because
secondary demands would continue to increase and use more return flows through
reuse.445 It is unacceptable for the DEIS to generalize about benefits that are fleeting and
draw glib conclusions around benefits to species when no meaningful analysis of the
hydrology and the species and habitat needs has been done.

IV.F.1.d Colorado River endangered fish (Colorado Pikeminnow, Razorback
sucker, Bonytail chub and Humpback chub)

9602-32

The DEIS fails to provide the full baseline condition of the four listed Colorado River
endangered fish. These fish exist in a heavily managed Colorado River system subject to
various agreements (biological opinions, guidelines, operating agreements, etc.) that
mandate certain dam operations and management. The DEIS presumes that the existing
management agreements and operations—with the additional water from the water
exchange contract—will cure the many challenges these species face given the
deteriorated condition and lack of historic flows, temperature, and dynamism under
which these species evolved. However, the DEIS fails to analyze how the release of more
water from Flaming Gorge Reservoir under the exchange contract, the timing of those
releases, and the temperature of those releases will work to the “benefit” of these four
endangered fish species.
441
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A salient example of how and why it is not necessarily a foregone conclusion that these
releases will “benefit” the species is the recent local extirpation of humpback chub in
Dinosaur National Monument, which is downstream of Flaming Gorge Dam. This
population of chub, while relatively rare, persisted in the Green and Yampa Rivers of the
monument from 1979 until the late 1990s.446 In 2017, the Service reported that from
1998 to 2000 only about 400 adult humpback chub occupied Yampa Canyon and
“[d]ensity has declined below level of detection since” (USFWS 2017a, p. 6).
In the recent effort to reclassify the species from endangered to threatened, the Service
admits that water temperature in the Green River and low flows in the Yampa River are
responsible for extirpation of these populations:
Unlike the other four populations in the upper basin, the Dinosaur National
Monument population is currently below detection limits and is now considered
functionally extirpated. By 1998, humpback chub were absent or rare in
habitats where the species was likely common in the 1940s (Tyus 1998, p. 192),
and the decline in the Dinosaur National Monument population likely was the
result of the construction of the Flaming Gorge Dam. Humpback chub in the
Green River portion of the Dinosaur National Monument population were
negatively affected by the cold releases from the Flaming Gorge Dam starting
in 1963, and the Yampa River portion was negatively affected by low river
flows, especially in the early 2000s.447
One of the Service’s concerns in its 2017 memorandum regarding sufficient progress for
the recovery program stated “Humpback chub apparently extirpated from Dinosaur
National Monument”.448
Dams’ cold-water releases significantly alter temperature regimes in the Colorado River
and its tributaries, impacting the survival and recovery of the humpback chub.449 In 1979,
the major reason cited for the decline of the humpback chub was “the operation of
446

U.S. Fish and Wildlife Service. (1979). Humpback Chub Recovery Plan. Denver, CO: U.S. Fish and Wildlife
Service Colorado Fishes Recovery Team. Page. 7.
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Flaming Gorge and Glen Canyon dams, and perhaps Hoover dam” where both
“impoundments and cold tailwaters” eliminated habitat.450 “Suitable river flow and
temperature regimes” are vital conditions to the humpback chub’s success.451
The Service dismisses this threat of altered temperature regime below dams and claims
“[w]ater temperature is suitable and unaltered by reservoir releases in the four extant
populations”452 The Service, however, fails to explain the “extirpated Dinosaur National
Monument population in the Green River” where a portion of the Green River is cooled
by releases from Flaming Gorge Dam”.453
The example demonstrates that the cursory look in the DEIS into how the exchange
contract and its reservoir releases will only provide benefits to the species and even if it
does provide a benefit, the DEIS must actually take a hard look at the exchange, explain
its operation, and its direct and indirect benefits to the four endangered Colorado River
fish. The DEIS is woefully inadequate in this regard.
The DEIS evaluates quite briefly the four Colorado River endangered fish species
specifically because the BOR believes that its exchange contract will provide a benefit to
the species in the Upper Basin.454 The DEIS explains that
Under the exchange contract, the UBWR would forbear the diversion of a
portion of the natural flows to which the UBWR is entitled and allow these flows
to contribute to meeting the Endangered Species Act Upper Colorado River
Recovery Implementation Program requirements in the Green River. In
exchange, the UBWR would deplete an equal amount of water released from
Flaming Gorge Dam throughout the year and available at Lake Powell.455
While this may be the case, the DEIS does not provide enough detail on how the exchange
will work, what amount of water (the entire amount or some portion) that UBWR would
forebear and to which the Recovery Program would be entitled to take credit for. It is also
unclear from the DEIS whether the Recovery program’s use of the water is simply
maintaining the status quo, because UBWR is not taking its entitlement by diverting it
without the project and the Recovery Program must fulfill its obligation regardless of the
LPP. These details are necessary for any assessment of the “benefits” or “harms” to the
species realized by operating the exchange contract.
450
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Further, the DEIS does not contemplate that taking an additional 80,000 acre-feet of
water out of Lake Powell in the Upper Basin might impact flows available for the Lower
Basin. The DEIS doubles down on the Hydrologic models put forth in the DEIS and
assumes that under no circumstances will the additional depletions associated with the
Lake Powell Pipeline impact flows to the Lower Basin. Given the realities of climate
change and the need for assessing the worst-case scenario, it appears the DEIS should
take a hard look at what those impacts might be. In fact, three of these species (the
razorback sucker, bonytail chub, and humpback chub) also reside in and have critical
habitat designated in the lower basin and there is no analysis of whether flows might be
impacted by the project.

IV.F.2 Environmental protection measures

9602-33

The Environmental Protection Measures (EPMs) proposed to “reduce or avoid adverse
impacts” of the Proposed Project were “considered when assessing initial residual effects
on listed species and their habitats.456 The DEIS provides that these measures will be
implemented as “part of the Proposed Project” as standard practice. These EPMs,
however, are insufficient to alleviate impacts to the species, often come after the fact,
and are generally unenforceable.
For example, some of the EPMs only provide guidance or encouragement at the
discretion of the agency, but do not mandate action on behalf of the species. For
example, with regard to the California condor, EPM B.5.73 provides “[w]here condor
nesting activity is known within 0.5 miles of permitted or authorized activities that
include operation of heavy machinery, BLM may encourage the operator to avoid use
of the equipment during the active nesting season.”457 This “encouragement” should not
be an assurance that the BLM will take the step to influence the operator to avoid using
its equipment AND under the EPM the operator does not have to change their behavior
based on that suggestion direction (if it comes at all). A similar EPM B.5.74 and B.5.75
exists with encouragement from the BLM to postpone activity when “blasting” is
involved.458
In addition, monitoring protocols that only require the agency to start monitoring 30
days prior to construction does not help establish the baseline condition and assumes

456
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that this pre-construction monitoring in and of itself will provide enough information
on where the species are located to curb harmful activities.459
The EPMs cannot be effective or relied upon in choosing between alternatives unless
they are mandatory and enforceable. The mere suggestion of mitigation is not sufficient
to offset the significant effects to the environment and listed species of the proposed
action.

IV.F.3 Pending consultation under Section 7 of the ESA with U.S. Fish and
Wildlife Service
In attempting to justify the adverse effects of the proposed project, the BOR relies on the
“EPMs” and the “Section 7 consultation conservation measures” to “minimize the
[identified] threat[s].”460 It is impossible to evaluate and comment upon the so called
“conservation measures” if they are not available to the public in an updated and final
biological assessment or complete biological opinion.
It is unclear, but appears unlikely, that the draft revised preliminary biological
assessment dated March 27, 2019 is the most recent version of this document and if this
is the biological assessment that was provided to the Service to initiate consultation
associated with the Lake Powell Pipeline Project as described in this DEIS. However, it is
apparent from reviewing the March 27, 2019 draft revised biological assessment that it
cannot be relied upon to evaluate the project because it is outdated, inaccurate, and does
not represent the project or the effected species as presented in the DEIS.
The status of that consultation with the Service and a final biological assessment and
biological opinion on the proposed action is also not apparent from reviewing the DEIS.
It is our understanding, based on a communication with the Provo Office of Reclamation,
that both the final biological assessment submitted to the Service and the final and
issued biological opinion of the Service are complete and will be appended to the Final
Environmental Impact Statement. These documents were not provided to us upon
request during that communication.
Given the significant evolution of this project and the potential for significant impacts
to listed species that may or may not be able to be mitigated, we believe that it is
unacceptable to withhold important scientific information and opinions from consulting
agencies during the public environmental review process. If completed and available, the
public should be able to benefit and evaluate the technical information on numerous
459
460
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species and effects of the proposed action that will be included in those documents by
the Service. The public should not have to wait until the eleventh hour to express its
concerns regarding impacts that were not included in the environmental impact
statement, but were revealed in the consultation documents.
The BOR has a separate and independent obligation under the National Environmental
Policy Act to review the project and attaching the analysis and conclusions of the Service
does not relieve them of that obligation. An ESA consultation with the Service is not a
substitute for taking a hard look at the project impact under NEPA.
We reserve the right to supplement these DEIS comments after the final biological
assessment and issued biological opinion for the Project have been released to the public
and/or request sufficient time be provided to the public after the FEIS is released so these
documents can be review and incorporated into our FEIS comments.

V. The DEIS failed to take a hard look at the cumulative impacts of the
Lake Powell Pipeline
The Lake Powell Pipeline is a massive proposed project at 140 miles in length which
crosses an array of sensitive environments and cultural resources, affects a large and
diverse array of stakeholders and requires an array of necessary permits, land use plan
modifications and other approvals. Yet these many cumulative effects have not been
property considered by the Provo Office of the Bureau in the DEIS. The LPP also has a
number of components that underwent separate NEPA processes which also failed to
consider the cumulative effects of the Lake Powell Pipeline project. This segmentation
is a violation of NEPA and precludes the public from understanding the full scope and
impacts of the project.
An EIS must analyze the cumulative impacts of the proposed action.461 Cumulative
impacts “result[] from the incremental impact of the action when added to other past,
present, and reasonably foreseeable future actions.”462
As previously noted, the amended CEQ NEPA regulations that will go into effect on
September 14, 2020, do not define “cumulative impacts.” The BOR must nonetheless
fully analyze the Lake Powell Pipeline’s cumulative impacts in the FEIS. As discussed
above, the BOR is not required to apply the new regulations to ongoing NEPA processes
such as this. It would be arbitrary and capricious for the BOR to begin analyzing
cumulative impacts in the DEIS, only to reverse course and ignore such impacts in the
461
462

40 C.F.R. §§ 1508.7, 1508.25(c); High Sierra Hikers Ass’n v. Blackwell, 390 F.3d 630, 640 (9th Cir. 2004).
40 C.F.R. § 1508.7
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FEIS. Moreover, multiple states and other parties have filed lawsuits challenging the new
NEPA regulations. The BOR risks issuing an invalid FEIS if it relies on the new regulations
to justify an inadequate cumulative impacts discussion, and a court subsequently vacates
the new regulations. In addition, the new NEPA regulations do not invalidate or diminish
the long-standing NEPA case law and precedent that requires agencies to take a hard
look at the environmental consequences of their actions. In this case, the cumulative
impacts (and indirect effects) of the Lake Powell Pipeline are substantial, and thus NEPA
requires the BOR to take a hard look at these consequences.

V.A The FEIS must analyze the cumulative impacts of the Lake Powell
Pipeline and the past, present, and future water diversions planned
for the Upper Colorado River Basin
One of the primary flaws in the Lake Powell DEIS is the failure to acknowledge and
adequately analyze how this new 86,000 acre-feet per year diversion from the Upper
Colorado River Basin will affect other Colorado River water users and increase the odds
of a compact call. As previously discussed, the Colorado River is in crisis because water
supplies are declining, and climate change will continue to exacerbate water shortages
in the future. As a result, the Upper Basin states face an increasing risk of not being able
to deliver the 7.5 million acre-feet annually to the Lower Basin, as required by the 1922
Colorado River Compact. As discussed above, the BOR is well aware of this crisis, as it
oversees and operates many aspects of the Colorado River system, and it is currently
seeking ways to mitigate these issues and leave additional water in the river through
Drought Contingency Plans, demand management strategies, and other mechanisms.
Other government agencies have also highlighted this crisis.463 The Lake Powell Pipeline
would result in a massive new diversion from the Upper Colorado River Basin. Yet the
DEIS never even attempts to analyze how this new diversion would impact other water
users or increase the odds of a compact call. As previously noted, the FEIS must analyze
these impacts as indirect effects of the Lake Powell Pipeline. The FEIS must also analyze
the cumulative impacts of the Lake Powell Pipeline, in light of the other past, present,
and future consumptive uses and water diversions planned in the Upper Colorado River
Basin.
The first component of this cumulative impacts analysis requires a list of the past and
present consumptive uses and water diversions from the Upper Colorado River Basin.464
The BOR already possesses this data in its role of managing the Colorado River, and it
463

See, e.g., Cong. Research Serv., Management of the Colorado River: Water Allocations, Drought, and the
Federal Role (2019), available at https://fas.org/sgp/crs/misc/R45546.pdf.
See, e.g., League of Wilderness Defs-Blue Mountains Biodiversity Project v. U.S. Forest Serv., 549 F.3d 1211,
1218 (9th Cir. 2008) (noting the “general rule that ‘NEPA requires adequate cataloguing of relevant past projects
in the area’” (quoting Lands Council v. Powell, 395 F.3d 1019, 1028 (9th Cir. 2005)).
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regularly publishes reports summarizing Upper Basin consumptive uses and losses.465
The BOR must include similar information in the cumulative impacts section of the FEIS,
as a thorough understanding of the past and present depletions and water uses in the
Upper Basin are necessary to analyze the cumulative impacts of the Lake Powell Pipeline.
The cumulative impacts analysis must also include a list of the reasonably foreseeable
future actions that have potential cumulative impacts.466 As the DEIS notes, a future
action is reasonably foreseeable “when there is a reasonable expectation that the action
could occur,” including “a future action stated in a report, such as a planning document”
or a future action that has obligated funding.467 The BOR has already studied future water
depletions in the Upper Basin, as it issued a 2012 report that analyzed projected future
water supply and demand scenarios for the entire Colorado River.468 This report should
serve as the starting point for identifying the reasonably foreseeable future diversions in
the Upper Basin, and the BOR should update its 2012 analysis to include new planned
diversions. At a minimum, the cumulative impacts section of the FEIS must list and
analyze the following reasonably foreseeable diversions that are planned in the Upper
Basin:
Future Utah Water Diversions
§ Navajo Utah Water Rights Settlement Act of 2019 (81,500 acre-feet)469
§ Flaming Gorge Pipeline (55,000 acre-feet)470
§ Green River Water Rights Exchange (up to 50,000 acre-feet)471
§ Enefit Oil Shale Production Facility (10,800 acre-feet)472
§ Garley Dam (5,000 acre-feet)473

465

See, e.g., Reclamation, Provisional Upper Colorado River Basin Consumptive Uses and Losses Report 20162020 (July 2019), available at https://www.usbr.gov/uc/envdocs/plans.html#CCULR.
466
See, e.g., Blue Mountains Biodiversity Project v. Blackwood, 161 F.3d 1208, 1214-15 (9th Cir. 1998).
467
DEIS at 258.
468
Reclamation, Colorado River Basin Water Supply and Demand Study (2012), available at
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/index.html.
469
S. 1207, 116th Cong. (2019), available at https://www.congress.gov/bill/116th-congress/senate-bill/1207.
470
Flaming Gorge Pipeline Application to Appropriate Water (Jan. 12, 2018), available at
http://savethecolorado.org/wp-content/uploads/2018/02/Million-Application.pdf.
471
Reclamation, Green River Block Water Exchange Contract, Final Environmental Assessment (2019), available at
https://www.usbr.gov/uc/envdocs/ea/20190100-GreenRiverBlockWaterExchangeContract-FinalEAandFONSI508-PAO.pdf.
472
Bureau of Land Mgmt., Record of Decision for the Enefit American Oil Utility Corridor Project (2018), available
at
https://eplanning.blm.gov/public_projects/nepa/37462/158127/193295/001_ROD_for_the_Enefit_Utility_Corrido
r_Project_-_Signed_9.24.18.pdf.
473
Amy Joi O’Donoghue, Carbon County eying new reservoir to meet future water demands, Deseret News (Oct.
28, 2016), https://www.deseret.com/2016/10/28/20599309/carbon-county-eyeing-new-reservoir-to-meet-futurewater-demands.
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§

Green River Pipeline/Wasatch Front Diversion (75,000 acre-feet)474

Future Colorado Water Diversions
§ Windy Gap Firming Project (30,000 acre-feet)475
§ Moffat Collection System Project (15,000 acre-feet)476
§ Cow Creek Pipeline (14,400 acre-feet)477
§ Wolf Creek/White River Storage Project (20,000-90,000 acre-feet storage
capacity)478
§ Whitney Reservoir (9,000-19,000 acre-feet of storage capacity)479
§ Crystal River Ranch Dams (1,000 acre-feet)480
Future New Mexico Diversions
§ Navajo-Gallup Water Supply Project (36,000 acre-feet)481
Future Wyoming Diversions
§ Fontenelle Reservoir Expansion (125,000 acre-feet)482
§ Big Sandy Reservoir Expansion (2,400 acre-feet)483
Future Arizona Diversions
• Gila River Diversion (14,000 acre-feet)484
As this list demonstrates, the Upper Basin states plan to divert substantial amounts of
additional water from the Upper Colorado River Basin. The FEIS must analyze the
incremental impacts of diverting 86,000 acre-feet per year of water for the Lake Powell
Pipeline, when added to these reasonably foreseeable future diversions, along with the
474

H.B. 328, 2020 General Session (Utah 2020), available at https://le.utah.gov/~2020/bills/static/HB0328.html.
Reclamation, Record of Decision Windy Gap Firming Project Final Environmental Impact Statement (2014),
available at https://www.usbr.gov/gp/ecao/wgfp_feis/wgfp_rod.pdf.
476
U.S. Army Corps of Eng’rs, Record of Decision Moffat Collection System Project (2017), available at
http://cdm16021.contentdm.oclc.org/utils/getfile/collection/p16021coll7/id/4088/filename/4089.pdf.
477
Tanya Ishikawa, First steps taken in developing Cow Creek pipeline and reservoir, Telluride News (Jan. 29,
2020), https://www.telluridenews.com/the_watch/news/article_dcc8603a-42f5-11ea-be0d-778bfb17d9e7.html.
478
Rio Blanco Water Conservancy Dist., White River Storage Project, https://rioblancowatercd.colorado.gov/whiteriver-storage-project (last visited Sept. 1, 2020).
479
U.S. Forest Serv., Scoping Letter (May 28, 2020), available at
https://www.fs.usda.gov/nfs/11558/www/nepa/113772_FSPLT3_5299145.pdf.
480
Heather Sackett, Crystal River Ranch near Carbondale seeks to preserve water rights tied to potential dams,
reservoirs, Aspen Journalism (May 4, 2020), https://www.aspenjournalism.org/2020/05/04/crystal-river-ranchnear-carbondale-seeks-to-preserve-water-rights-tied-to-potential-dams-reservoirs/.
481
Reclamation, Navajo-Gallup Water Supply Project, https://www.usbr.gov/projects/index.php?id=580 (last visited
Sept. 1, 2020).
482
America’s Water Infrastructure Act of 2018, Pub. L. No. 115-270 (2018), available at
https://www.congress.gov/115/plaws/publ270/PLAW-115publ270.pdf.
483
Reclamation, Big Sandy Enlargement Project Draft Environmental Assessment (2017), available at
https://www.usbr.gov/uc/envdocs/ea/pdf/BigSandyEnlargeDraftEA.pdf.
484
Arizona Water Settlements Act (2004). https://www.congress.gov/108/plaws/publ451/PLAW-108publ451.pdf
475
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past and present diversions and consumptive uses.485 The BOR must analyze how the
Lake Powell Pipeline and these many other planned diversions will affect the Colorado
River’s water supply, and how these diversions will affect the ability of the Upper Basin
to deliver the 7.5 million acre-feet per year to the Lower Basin that is required by the
1922 Colorado River Compact. In doing so, the BOR should also determine which of the
most junior water rights inside Utah and other states, are most likely to be impacted
under these competitive uses in lieu of climate change’s reductions in water flows which
are occurring today.
Relatedly, the FEIS must also analyze how the Lake Powell Pipeline and these other
planned diversions will increase the odds of water shortages in the Upper Basin, and
increase the odds of a compact call. In addition, the FEIS must analyze how the Lake
Powell Pipeline and these other planned diversions will exacerbate climate change
impacts on the Colorado River. In short, diverting an additional 86,000 acre-feet of water
from the Colorado River for the Lake Powell Pipeline will cause additional water
shortages, and these impacts will be cumulative with other planned water diversions in
the Upper Basin. The DEIS’s complete failure to acknowledge, let alone analyze, these
impacts violate NEPA and prevents the BOR, the other federal agencies, and the public
from taking a hard look at the Lake Powell Pipeline’s cumulative impacts.

V.B The Lake Powell Pipeline project has been segmented and undergone
multiple separate NEPA processes, thereby failing to consider the
cumulative effects of the project and its impacts upon the affected
environment
The regulations implementing NEPA define “connected actions” as those that “are
closely related and therefore should be discussed in the same impact statement.”486
Actions are connected if they “[a]re interdependent parts of a larger action and depend
on the larger action for their justification.”487 Further, “[p]roposals or parts of proposals
which are related to each other closely enough to be, in effect, a single course of action
shall be evaluated in a single impact statement.”488 An agency must consider all
“connected actions” in a single EIS.489 The “purpose of this requirement is to prevent an
485

40 C.F.R. § 1508.7.
40 C.F.R. § 1508.25(a)(1)
487
Id. § 1508.25(a)(1)(iii).
488
Id. § 1502.4(a)
489
Great Basin Mine Watch v. Hankins, 456 F. 3d 955, 968\69 (9th Cir. 2006). See also Kleppe v. Sierra Club, 427
U.S. 390, 399 (1976) (a single environmental review document is required for distinct projects when there is a
single proposal governing the projects); Alpine Lakes Prot. Soc’y v. U.S. Forest Serv., 838 F. Supp. 478, 482 (D.
Wash. 1993) (“In its use of the word ‘shall,’ 40 C.F.R. § 1508.25 makes mandatory the consideration of
486
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agency from dividing a project into multiple actions, each of which individually has an
insignificant environmental impact, but which collectively have a substantial impact.”490
The Tenth Circuit utilizes an “independent utility test in which it concludes that projects
that have independent utility are not connected actions under 40 C.F.R. §
1508.25(a)(1)(iii).”491 Where projects are interdependent, they must be reviewed
together.492 The Ninth Circuit has required the Forest Service to prepare a single EIS for
multiple post-fire timber sales that were planned in response to the same fire and located
in the same watershed.493
All of the connected actions discussed below should been analyzed in the Lake Powell
Pipeline DEIS as connected actions. Accordingly, the Lake Powell Pipeline DEIS should
have analyzed the direct effects, indirect effects, and cumulative impacts of the Green
River Block Exchange and the Sand Hollow Regional Pipeline, and failing to include these
connected actions in the Lake Powell Pipeline DEIS. At a minimum, the DEIS should have
examined the cumulative impacts of the Lake Powell Pipeline, when added to these
reasonably foreseeable and related projects.

V.B.1 Approval of the Green River Block Exchange prior to the initiation of
the Lake Powell Pipeline NEPA process constitutes a segmentation of
NEPA
Two contracts will likely be used to supply the LPP. The first, the Green River Block
(GRB), was finalized in 2019 through an environmental assessment process spearheaded
by the Provo Office of the Bureau.494 This first proposed Green River Block Exchange is
currently being litigated by an array of stakeholders. The second, the Lake Powell

connected, cumulative, and similar actions by an agency when determining the scope of an EIS.”); KlamathSiskiyou Wildlands Ctr. v. Bureau of Land Mgmt., 387 F.3d 989, 998 (9th Cir. 2004) (“[p]roposals or parts of
proposals which are related to each other closely enough to be, in effect, a single course of action shall be
evaluated in a single impact statement”); Utahns for Better Transp. v. United States Dep’t of Transp., 305 F.3d
1152, 1182 (10th Cir. 2002), modified in part on other grounds, 319 F.3d 1207 (2003)
490
Great Basin Mine Watch, 456 F. 3d at 969 (quotation marks omitted).
491
Citizens’ Comm. to Save Our Canyons v. U.S. Forest Serv., 297 F.3d 1012, 1029 (10th Cir. 2002) (citations &
quotations omitted).
492
Id. at 1028; see also Thomas v. Peterson, 753 F.2d 754, 758\59 (9th Cir. 1985) (finding agency must analyze
road construction project and timber sales together because “[i]t is clear that the timber sales cannot proceed
without the road, and the road would not be built but for the contemplated timber sales.”)
493
Blue Mountains Biodiversity Project v. Blackwood, 161 F.3d 1208, 1214-15 (9th Cir. 1998).
494
Bureau of Reclamation. “Green River Block Water Exchange Contract, Final Environmental Assessment”
(2019). Report No. PRO-EA-16-020.
http://www.riversimulator.org/Resources/USBR/ExchangeContracts/GRBWaterExchangeContractFinalEAFONSI
2019.pdf
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Pipeline Block (LPPB), is still under negotiation.495
The Bureau claims that these two water exchange contracts are distinct and will be used
for separate purposes, but this argument is contingent on the belief that climate change
is not reducing the water flows available in the Colorado River Basin. Both contracts
allow additional water to flow from Flaming Gorge into the Green River for use in
southern Utah communities. The GRB final EA even states that the GRB is specifically
related to the proposed Lake Powell Pipeline project. Since climate change is reducing
the flows available inside the Colorado River Basin, the Green River Block water rights
being exchanged through the Provo Office’s actions are themselves at least partly the
same water rights for the Lake Powell Pipeline.
The DWRe has even expressed its belief that the water rights from the GRB are in fact
associated with the Lake Powell Pipeline water rights claim. Eric Millis, Director of the
Utah Division of Water Resources, spoke directly to the Board of Water Resources on
October 11, 2018 about the water claims of the Application at issue. Millis noted at
Minute 1:45:40 of the meeting:
We have been working with the Bureau of Reclamation on a number of things.
We held negotiation meetings, as you’ll remember last winter, on the terms for
the [GRB], which are required as a condition for the [BOR] having given the
Board [of Water Resources] the Flaming Gorge water right, which become the
basis for the water right for the Lake Powell Pipeline, as well as many other
projects.496
To avoid further confusion and misinterpretations, a Board Member then asked a
clarifying question, “That’s the Flaming Gorge water right we’re talking about?” To which
Millis responded “It is.”
This recorded transcript is proof that DWRE intends to use water from the GRB water
exchange to contract for the Lake Powell Pipeline. This demonstrates that the GRB
contract was implemented advance the controversial Lake Powell Pipeline, not as a
necessary aspect of the Bureau’s operations.
Furthermore, the rapid decline in available water flows as a function of climate change
temperature increases and appurtenant snowpack declines has extinguished valid claims
to these water rights as distinct water volumes. Rather, this separation appears to be a
495

Bureau of Reclamation. “Contract for Exchnage of Water, Lake Powell Pipeline” Contract No. 17-WC-40-656.
https://www.usbr.gov/uc/provo/pdf/DRAFT_LPP_ExchangeContract_Oct2017.pdf
Utah Board of Water Resources. Public Meeting 10/11/2018. https://www.youtube.com/watch?v=CPZ9pdsqmb8.
Minute 1:45:40.
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deliberate attempt by the Applicant to avoid considering the cumulative impacts of these
projects together in a single NEPA evaluation.
This is especially erroneous as the Lake Powell Pipeline is still undergoing federal
permitting. The Provo Office of the Bureau should not have divided the GRB water
exchange contract from the rest of the Lake Powell Pipeline NEPA process, as the GRB
contract contributes to the cumulative effects of the Lake Powell Pipeline. Approving the
GRB exchange contract before the Lake Powell Pipeline NEPA process is complete
constitutes a segmentation and violation of NEPA because the GRB exchange contract
has no productive use outside of the Lake Powell Pipeline. The Provo Office of the Bureau
cannot isolate aspects of the Lake Powell Pipeline project and permit them separately,
as it has done for the GRB exchange contract. And at a minimum, the BOR must consider
the cumulative effects of all these foreseeable and related actions in the cumulative
impacts analysis, something the Bureau has not done in the Lake Powell Pipeline DEIS.

V.B.2 Approval of the Sand Hollow Regional Pipeline prior to the initiation
of the Lake Powell Pipeline NEPA process constitutes a segmentation
of NEPA
The Sand Hollow Regional Pipeline (SHRP) represents a continuation of the Lake Powell
Pipeline, which is currently undergoing the NEPA process with the Bureau. However, the
SHRP was permitted and approved under a separate NEPA process.497 This constitutes a
segmentation of NEPA, as the SHRP is effectively an extension of the Lake Powell
Pipeline.
The scope of the environmental analysis for the SHRP did not include the consideration
of the purpose and need for the project and connected and cumulative actions with
potentially significant impacts, like the proposed Lake Powell Pipeline. Our organization
questions why the SHRP was not part of the LPP NEPA process. The plausible
explanation is that the WCWD obtained approval for the pipeline before the NEPA
process for the Lake Powell Pipeline began in an effort to segment and subvert the NEPA
process.
The SHRP appears similar in design to the LPP and would consist of a 48-inch pipe
stretching 11.5 miles from Sand Hollow Reservoir to the Warner Valley. Because the
SHRP begins at the terminus of the proposed LPP at Sand Hollow Reservoir in
Washington County, it will therefore convey water brought to Sand Hollow Reservoir by
497

Bureau of Land Management. “Finding of No Significant Impact, Sand Hollow Regional Pipeline Project.”
(2018). Permit No. DOI-BLM-UT-C030-2018-0046-EA.
https://eplanning.blm.gov/public_projects/nepa/106110/162718/198494/Signed_BLM_FONSI_Sand_Hollow_Re
gional_Pipeline_11_14_2018.pdf
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the LPP, if the LPP is approved. The EA tries to hide this fact by claiming the 4-foot
diameter SHRP is merely intended to increase capacity:
The purpose of the pipeline is to provide additional transmission capacity for
culinary water to the southern areas of St. George and Washington City.
Currently, these areas are serviced through only 1 existing pipeline, known as
the “Regional Pipeline,” which is fed from the Quail Creek Water Treatment
Plant, along with limited capacity from the Sand Hollow Reservoir well field.498
The claim that a new pipeline is needed adjacent to an existing pipeline is disingenuous
and capricious. Across the country many small communities’ water needs are serviced
through one pipeline. The project service area is already served by a regional pipeline
from Quail Creek Reservoir and the Sand Hollow well field, so it is unclear why there
would be any need for a second pipeline with additional capacity without additional
water provided by the Lake Powell Pipeline. The EA again tries to hide this fact:
The proposed pipeline would not add a new water source to the WCWCD
system nor would it change the amount of water that can already be pushed
through the existing system.499
We believe this is a disingenuous way of cloaking a new water source, that of the LPP,
which would provide new water, that can be delivered to the Warner Valley via the SHRP
and on to St. George and other parts of Washington County. This is a clear segmentation
of NEPA. Because the LPP water would enter Sand Hollow Reservoir, it is reasonable to
assume that LPP water would be transported by the proposed SHRP.
Moreover, according to engineering drawings in Appendix B of the SHRP EA, the SHRP
would be a 4-foot, or 48-inch diameter pipe. That is an unusually large diameter pipe for
a pipeline that is merely intended to provide redundancy to an existing water conveyance
system. It is also just 21 inches in diameter smaller than the LPP, itself a very large
pipeline far in excess of the community’s water needs. It should be noted that a 48-inch
diameter pipe could convey approximately 45 million gallons of water per day, or 50,370
acre-feet per year, which is roughly 60 percent of the water the LPP would pump to Sand
Hollow Reservoir annually. This suggests that the true purpose of the SHRP is to convey
water delivered to Sand Hollow Reservoir by the Lake Powell Pipeline, effectively making
it an extension of the Lake Powell Pipeline project.
The EA contains no analysis of socioeconomic impacts or any mention of the
construction cost for the 11.5-mile SHRP. This is unacceptable because the SHRP will
498
499

Ibid.
Ibid.
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likely cost tens of millions of dollars and this cost will be passed on to ratepayers and
taxpayers in Washington County. If the SHRP were included as part of the LPP NEPA
process, it would increase the construction cost, operation and maintenance costs and
repayment obligations on Washington County residents for the Pipeline, as dictated by
the Lake Powell Pipeline Development Act. Because of this, the SHRP should be included
in the LPP NEPA process in order to address the cumulative impacts of the two projects
as though they were one continuous pipeline.
The EA lacks essential information about costs, economics and financial consideration
and numerous questions still remain about the purported need for, environmental
impacts of, economic feasibility of and taxpayer liability of the LPP and therefore the
SHRP. Our organization maintains that the SHRP should have been included in the LPP
NEPA process in order to comply with NEPA, and to better serve the public
interest. Permitting and approving the SHRP separately from the Lake Powell Pipeline
segments NEPA and prevents the cumulative effects of the whole Lake Powell Pipeline
project (which in reality includes the SHRP) from being studied.

V.B.3 The KCWD is attempting to circumvent the NEPA process and,
therefore, segment NEPA
Kane County Water Conservancy District (KCWD) was a project participant in the Bureau
of Reclamation’s 2019 to 2020 scoping effort for the Lake Powell Pipeline. However, on
April 10, 2020, KCWD claimed that it had removed itself from the Lake Powell Pipeline
project. Personal communication with someone involved in this momentous
announcement revealed that someone from the Provo Office of the Bureau contacted the
KCWD to inform them of this development via telephone. The nature of how the Provo
Office staff member communicated to the KCWD to inform the water district that it
should not be part of the LPP DEIS remains a mystery, and one which should be described
further in the FEIS since the reasoning behind this phone call is in the public interest.
However, the KCWD executive director, Mike Noel, has explicitly stated it was his
intention to pull Kane County from the NEPA process, not the Lake Powell Pipeline itself.
The DEIS does not explain why the Provo Office contacted the KCWD, nor does it provide
written evidence of any correspondence from the KCWD requesting that this water
district sought to remove itself from the DEIS.
According to the DEIS:
Kane County Water Conservancy District (KCWCD) was previously a Project
Participant as recently as Reclamation’s 2019 to 2020 scoping effort. However,
in evaluating the KCWCD’s supply and demand data using the Kem C. Gardner
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Institute’s 2017 population projects […], Reclamation determined that
projected demand in 2060 did not outpace the KCWCD’s estimated future
reliable water supply […]. On April 10, 2020, the KCWCD informed
Reclamation it no longer wished “to be included as part of any alternative in
the current NEPA Process” (KCWCD 2020). The Kane County System was
subsequently removed from the Proposed Project and is not included in this
DEIS.500

V.B.3.a Kane County officials have explicitly stated their intention to exempt
themselves from the NEPA process while still remaining involved
with the LPP project
In April 2020, LPP News, the ‘Official Project Information Source’ and marketing arm of
the project sponsors, the Division and WCWD, sent out a memo indicating KCWD’s
decision to opt out of the NEPA process. The memo noted:
At the request of the Kane County Water Conservancy District, the Bureau of
Reclamation will not consider Kane County’s future water supply needs in the
National Environmental Policy Act review of the Lake Powell Pipeline. 501
This was determined after further review of the county’s projected population growth
and water available determined they did not need the water. From the same memo
though, it also notes:
If the need arises [for LPP water in Kane County], KCWCD can complete a
separate NEPA process and connect to the LPP in the future. 502
On April 16th, 2020, the KCWD held a board meeting the same day this memo was
released. One of the topics up for discussion was KCWD and their removal from the NEPA
process. In the meeting, Mike Noel, executive director of the KCWD, also read aloud the
statement above from the memo, suggesting that KCWD would need to complete a
separate NEPA process in the future. During the meeting, Mr. Noel opened up for public
comment and Zachary Frankel – Executive Director of the Utah Rivers Council – began
the public comment period with:

500

DEIS, 3
Washington County Water Conservancy District. Kane County opts out of Lake Powell Pipeline NEPA Process.
(April 16, 2020). Retrieved from https://lpputah.org/wp-content/uploads/2020/04/Kane-CO-opt-out-041620.pdf
502
Ibid.
501
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Zachary Frankel: What was the thinking that went into the Kane County Water
District’s decision to pull out to the Lake Powell Pipeline?
Mike Noel: The population projections came in from the Gardner, Kem
Gardener Institute were lower than expected, that probably came as a result of
the loss of the uranium project.503
Mr. Noel also suggests that the Kem C. Gardner Institute, who released the population
projects for the state and counties, were lower than they expected. According to Mr.
Noel:
They don't include any transient population. They don't include hotels,
motels, RV parks, just tourists coming through restaurants, etcetera.
Mr. Noel searched for a way to justify why the KCWD dropped out of the NEPA process
and continued with:
Washington County was up against a pretty tight deadline to be able to finish
their EIS in a timely manner this year, and we just felt like it was prudent for
us to pull out.
It is unclear why Washington County was on a deadline to finish their EIS this year, when
project proponents have claimed the water is not actually needed for some time, as
presented to the Utah Executive Water Finance Board in which all Lake Powell Pipeline
water would not be taken until the year 2054. However, it is clear that KCWD could not
justify why they no longer would participate in the NEPA process, but maintained that
they still will need the project in the future:
So, we feel like they’re gonna come. The growth is now between here and
Johnson Canyon… so it will grow and it will continue to grow and the board has
had the foresight to make sure that we do have water available for people.504
Despite an external analysis of population growth projections in Kane County, the KCWD
General Manager continues to say otherwise. He made several statements indicating the
KCWD still intends to connect up to the Lake Powell Pipeline, at any time after the NEPA
process is complete.
Zachary Frankel: is the executive director empowered to make this decision [to
pull out of the Lake Powell Pipeline EIS] on his own?
503
504

Kane County Water District Board meeting. April 16, 2020.
Mike Noel, comments at Kane County Water District board meeting. April 16, 2020.
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Mike Noel: Well, it’s a pretty rapid turnaround. I did call every individual board
member, but in fact we had to do it within a 24-hour period because of the
timing on it. It’s an EIS.

It is once again unclear why the KCWD had only a 24-hour time period to pull out of the
project, after years of the KCWD has spent taxpayer’s and ratepayer’s money on the
permitting and planning. This raises the question as to whether the KCWD might have
been pressured to remove itself from the project by any entity, including from BOR staff.
Since KCWD has been involved in the project for over 10 years, and is referenced in LPP
documents over this time and in the DEIS, we think it would be appropriate for the FEIS
to include more information about what communications transpired between the Provo
Office of the Bureau and the KCWD to warrant KCWD removing itself from the DEIS.
The General Manager noted he doesn’t believe that money was wasted. He continued by
saying:
Now we've pulled out of the EIS. It doesn't necessarily mean that we can't get
back into the project. We can get back into the project. Those 4,000 acre-feet
of water rights are in the name of the Division of Water Resources, but we filed
the change application ourselves, so at some point in the future we would have
an opportunity. Not in the near future, but it may be the next 20 years. We
didn't anticipate needing that water for at least 20 years, but we will need it in
the next 50 years. It's not in the foreseeable future, but it's still in our plans to
use that water, so the decision was not to give up our water rights, the decision
was to take ourselves out of the project. Which actually saved us 1.3 million
dollars of the cost of the EIS at this point, so pretty easy decision to make.
Mr. Noel’s quote above highlights an important point: the KCWD is still listed on the
water right for the Lake Powell Pipeline. The water right change application for the LPP
was filed on April 13th 2020505 yet the DEIS states that the KCWD notified the Provo Office
of the Bureau that they would not be participating in the NEPA process on April 10th
2020.506 This means that the KCWD decided to remove themselves from the NEPA process
and still file an application to receive a water right from the LPP.
When taken with the quote above, this demonstrates that Mr. Noel clearly is determined
to connect KCWD to the Lake Powell Pipeline, to use Colorado River water, but to do it
505

Utah Division of Water Rights. Water Right Change Application a45683.
https://waterrights.utah.gov/cblapps/chprint.exe?chnum=a45683
DEIS at 3; Kane County Water Conservancy District (KCWCD). 2020. Personal communication. Letter from
KCWCD General Manager Mike Noel to Bureau of Reclamation LPP Program Manager Rick Baxter. Dated April
10, 2020.
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in a way that avoids permitting through the NEPA process. The fact that the DEIS
indicates the planning of a turnout of the pipeline itself for Kane County raises the
expectation that the Provo Office of the Bureau indicated to the KCWD a possible
willingness to allow KCWD to evade NEPA consideration in this controversial project,
and somehow still let KCWD participate in the project in the future. This will also save
the small water district money and the embarrassment of postponing or delaying a
decision. However, those are not valid reasons for abandoning federal regulations when
it comes to permitting projects like the Lake Powell Pipeline.
Throughout the April 2020 KCWD Board of Directors meeting, Mr. Noel argued
aggressively about the need for Lake Powell Pipeline water, highlighting new
connections and future growth as cause for new development stating:
So I just told you we could need the project 20 years from now. Telling us that
we should just wait till we run out of water and the tap doesn't run, doesn't do
my job. I have to do my job and look out 20 years in the future, and that's what
I'm trying to tell you, that growth is happening in Kanab, you saw the new
connections you saw that 20 years ago we had zero connections. We got over
3000 and you're saying, well, you didn't need the water and I'm telling you,
Zach, you're absolutely wrong. We do need the water.
Based on the above statement, it is remarkably evident that the Kane County Water
Conservancy District intends to pursue water from the Lake Powell Pipeline. Despite
“withdrawing” officially from the project KWCD intends to use the same arguments
about growth and new connections to further, their designs and interest in connecting
to the project in the future.
Later in the evening Mr. Noel went even further, explicitly stating that KCWCD’s
withdrawal from the project is specifically to expedite the NEPA process and to segment
the projects ongoing environmental review. Mr. Noel stated:
Now we pulled out of the EIS, the environmental impact document, which is the
foreseeable future, the near foreseeable future, so we don't want to muddy, the
unfortunately pun, waters. Right now, we think Washington County needs it sooner
than we do, but we're gonna need that water in the future, especially when there's
500,000 people in Washington County. I know that makes you upset, but it's gonna go
through, we're gonna have a Lake Powell Pipeline and the yellow dog will bark and the
caravan will go on. Thank you very much.
Mr. Noel’s statement that KCWCD did not want to “muddy the waters” of the
environmental review blatantly demonstrates that the KCWCD wanted to streamline the
214
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environmental review of the Lake Powell Pipeline and ensure that they were subject to a
much smaller and much less rigorous review when they connect to the project in the
future. It is a clear effort to avoid the full scrutiny of the Lake Powell Pipeline EIS process
and it is a blatant attempt to segment a larger project into smaller pieces to avoid
studying the full environmental impacts of the Lake Powell Pipeline.
Combined, the statements above make abundantly clear that Mr. Noel and the KWCD
have every intention of pursuing the Lake Powell Pipeline and are actively working to
ensure that they can connect in the future. Their withdrawal from the project is a clear
attempt to avoid the regulations of NEPA and to streamline their application process in
the future. Until the BOR considers the project’s impacts, including additional pipeline
construction in Kane County, this environmental review is not complete or thorough,
and therefore should be considered invalid.
The project proponents openly admit that the KCWD will need to complete a NEPA
process for any connection to the Pipeline in future years. This idea though, is clearly
contradictory to statements made public by Mr. Noel after the April 2020 removal of the
KCWD from the ongoing NEPA process.
Immediately after the release of this memo by the Lake Powell Pipeline project
proponents, Mr. Noel appeared in an interview with Utah Public Radio regarding the
current status of the Lake Powell Pipeline project.507 In this article, Mike Noel is quoted
as saying:
We actually did not pull completely out of the project itself. We pulled out of
the environmental impact statement, and the reason we did that is because our
population number projections have gone down in the last few years.508
This statement again confirms the intent of the KCWD to avoid the NEPA process. The
KCWD continued to show their active participation in the Lake Powell Pipeline NEPA
process. On June 11th, 2020, the KCWD board of trustees meeting included this note in
their agenda:
8. 8:40 PM Lake Powell Pipeline Progress Report
a. EIS update Mike/Dirk

507

A Look At The Current Status Of The Lake Powell Pipeline Project, Utah Public Radio,
https://www.upr.org/post/look-current-status-lake-powell-pipeline-project (May 27, 2020).
A Look At The Current Status Of The Lake Powell Pipeline Project, Utah Public Radio,
https://www.upr.org/post/look-current-status-lake-powell-pipeline-project (May 27, 2020).
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The KCWD continued to update their board of trustees and the public on the LPP NEPA
process. In this meeting, they noted that one of their board members traveled to St.
George to attend a meeting with the Washington County Water District for the specific
purpose of planning steps for the proposed Lake Powell Pipeline. In the KCWD Board
Meeting, it was noted that:
Mike Noel: Dirk [Clayson] attended the meeting and he will give an update.
Dirk Clayson: I think everything is moving forward. Mostly Washington County
driving things along. The calendar looks good. They seem to have worked
through lots of minor issues, like the Kanab Creek crossing… Starting to work
on some of the details, issues, for the design and legal descriptions for where
the Pipeline and pump station will come out of Lake Powell.
The idea that the KCWD is still planning to participate in the LPP was expressed in June
2020 at a subcommittee meeting of the Utah Legislature. Representative Chew, a Utah
legislator and member of the Legislative Water Development Commission, stated the
following during a June 22nd Water Development Commission meeting:
Kane County hasn’t, to my understanding, withdrawn from the [Lake Powell
Pipeline], they’ve only withdrawn from the environmental assessment of that
project. Something about the environmental assessment is what they’ve
withdrawn from, not the project itself. […] I know I discussed that with former
Representative Mike Noel and he said ‘Oh no no, we’re still on board with the
Lake Powell Pipeline project.’509
On July 9th, 2020, the KCWD once again discussed the progress of the Lake Powell
Pipeline as a formal item on their agenda for their Board of Directors Meeting, listed as
Section 7: Lake Powell Pipeline Progress Report.
While brief in length, Mike Noel and Dirk Clayson, presented in that board meeting as
being an independent contractor for the WCWD, and formerly a board member of the
KCWD discussed the project and its ongoing environmental review. Mr. Clayson spoke
specifically to the NEPA process and even spoke of begging to plan for what came after a
positive Record of Decision by the Bureau, saying:

Legislative Water Development Commission, June 22nd, 2020 meeting. Audio Minutes 43:50.
https://le.utah.gov/asp/interim/Commit.asp?Year=2020&Com=SPESWD
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I think things are moving ahead well on that and some of the things I’ve been
working with them on mostly are to start to line to line out the processes for
more detailed planning phases and surveys and those kind of things that
need to move forward once we get the final go ahead on the NEPA processes
that are underway. But I think everything is moving ahead well and we should
be through the NEPA Process here in the next 90 days.

Mr. Noel was still bullish on the chances of the project’s success, stating:
I know they are scrambling to get this done by the end of the year and they
should have it done.
The discussion at the July 9th board meeting suggests that the KCWD eager for the NEPA
process to resolve and for there to be a positive Record of Decision by BOR as soon as
possible. This is disconcerting given the KCWD’s recent decision to withdraw from the
project due to a lack of need and suggests that KCWD is still vested in the completion of
the Lake Powell Pipeline.

V.B.3.b The KCWD is attempting to circumvent NEPA so they do not prevent
the approval of the LPP
There is no need for LPP water in Kane County. This has not only been officially
recognized by the BOR but has also been stated by the Utah Rivers Council time and time
again. It is plausible that the KCWD recognized this fact and removed themselves from
the LPP NEPA process so they would not bar the project from being approved.
The Kane County Water District, under Mr. Noel’s leadership, initially requested 4,000
acre-feet of water from the LPP.510 Although the water district appears to collect property
taxes from taxpayers across the entire county, it actually serves just a small portion of
the county, as evidenced in part by the existence of several other special service district
water suppliers in Kane County.511 In fact, the majority of Kane County residents do not
receive water from the Kane County Water District because they live outside of the water
district delivery area. This is evidenced by the Division of Water Resources LPP
Application to FERC:
KCWCD is a new water conservancy district, formed in 1992. It has a very
510
511

2016 LPP Water Needs Assessment. Page 1-6
2017 Kane County Master Plan, Chapter 4
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limited customer base and limited supply sources at present. The only
substantial community in Kane County – the City of Kanab – has developed its
own water supply system over time, and may continue to meet the needs of M&I
customers within its current city boundaries, and within future annexation
areas as well.512
Most water users within the county are not served by the [Kane County Water]
District (e.g. Kanab City)513
The vast majority of the Kane County population is not slated to receive water from the
proposed LPP because additional water is unnecessary, even accounting for robust
growth in the future. Kane County already has an abundance of water to serve the growth
of its population centers from now until the year 2060, as is clear from the Division of
Water Resources’ study of the LPP:
The difference between the projected KCWCD 2060 demand of 5,850 ac-ft./yr.
and the existing supply of 4,040 ac-ft./yr. is 1,810 ac-ft./yr. For all four
subbasins, a combination of existing and new ground water supplies is
sufficient to meet all future needs within the planning horizon. Thus based
strictly on water need, LPP supplies are not needed in the KCWCD service
area within the 2060 planning horizon.514
This study further clarified that even converting agricultural water isn’t necessary to
meet the county’s future needs, which further indicates the lack of any water need from
the LPP:
For all four sub-basins, a combination of existing and new ground water
supplies is sufficient to meet all future needs within the planning horizon. Of
the two largest sub-basins, Kanab Creek and Johnson Canyon a maximum of
60 percent of the available ground water supply will be needed. Thus based
strictly on water need, neither agricultural conversion nor LPP supplies are
needed in the KCWCD service area within the 2060 planning horizon.515
The water demand forecasts for the population of Kane County by 2060 generated by the
Utah Division of Water Resources rely on outdated population data.516 These outdated
projections come from population data from the Division of Water Resources in 2009.
Using these population projections and assumed conservation estimates, the total
512

2008 LPP Water Needs Assessment, Page 4-47
2008 LPP Water Needs Assessment, Page 2-12
2011 LPP Water Needs Assessment, Page ES-24
515
2011 LPP Water Needs Assessment, Page 6-13
516
2016 LPP Water Needs Assessment
513
514
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projected water demand reaches 5,850 ac-ft./yr. in 2060, based on a 2060 population of
17,280 residents.
However, based on current 2017 population projections, as referenced by the Governor’s
Office of Management and Budget and provided by the Kem C. Gardner Policy Institute,
the projected water demand is significantly lower than predicted by the Division of Water
Resources. The graph below shows that the Division overestimated water demand for
Kane County by nearly 56% because the current, revised forecast for the population of
Kane County in 2060 is just 11,093 people.
Using Kane County Water District’s water use estimates, the updated population
projections show that the current available water supply is sufficient to meet demand for
the projected population growth to 2060 and beyond. The available water supply of 4,039
ac-ft./yr. and yearly assumed conservation estimates from the Division of Water
Resources 2011 Water Needs Assessment were used.
Figure 59: Kane County Water Demands
Kane County Water Demand vs. Supply
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There is no need for water in Kane County and the Provo Office of the Bureau proposing
to construct a “turnout” for the KCWD and its very small group of water users in the
Johnson Canyon area is not justified without a full NEPA review of Kane County’s future
water demands.

V.B.3.c Including Kane County in the DEIS would require the BOR to rethink
the Lake Powell Pipeline’s overall purpose and need and to conduct a
thorough analysis of possible cumulative effects of extending the
Pipeline to Kane County
As demonstrated above, the KCWD is attempting to circumvent the LPP NEPA process.
We believe they are doing this because there is a large amount of controversy
surrounding the KCWD and their involvement in the LPP project. Including the KCWD
in the LPP DEIS would likely have made the project much more difficult to approve. In
an effort to expedite the LPP project, we believe the Provo Office of the Bureau requested
that the KCWD remove themselves from the project and, therefore, remove much of the
controversy surrounding the KCWD.
However, Kane County officials have made it abundantly clear that they are attempting
to avoid the NEPA process, not the Lake Powell Pipeline altogether. Comments from
Mike Noel above demonstrate that the KCWD plans to receive water from the LPP after
it has completed the NEPA process. This would be a direct violation of NEPA.
The Provo Office of the Bureau claims that that the KCWD would have to go through a
separate NEPA process before receiving water from the LPP. However, this would
constitute a segmentation of NEPA. There are a range of effects that would stem from
extending the Lake Powell Pipeline that need to be considered as cumulative impacts in
the DEIS. For example, extending the LPP to Kane County means an additional 50,903
feet of 24-inch pipe.517 Additionally, Kane County has explicitly stated that they do not
have a need for additional water at this point in time through 2060. Consequently, Kane
County’s participation in the Lake Powell Pipeline has no purpose or need. Utilizing this
water source would create massive debt obligations for the County, obligations that are
completely avoidable and unnecessary. All of these impacts should be studied in
conjunction with the LPP. Dividing these effects into separate NEPA processes “waters
down” their impacts and violates the cumulative effects requirement of NEPA.

VI. Other legal issues raised by the Lake Powell Pipeline and the DEIS

517

Stantec. 2020b. “Revised LPP cost estimate.” Email communication from Joshua Cowden March 3, 2020.
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As discussed in detail above, the DEIS for the Lake Powell Pipeline is flawed and violates
NEPA in many ways. The DEIS—and the Lake Powell Pipeline more generally—also raise
other non-NEPA legal issues that we briefly highlight here.
First, there is a critically important unresolved legal issue of whether Utah can use Upper
Basin water in the Lower Basin under the 1922 Colorado River Compact. Although most
of Utah is located in the Upper Basin and the WCWD plans to divert Upper Basin water
for the Lake Powell Pipeline, Washington County and the nearby areas where this water
would be used are in the Lower Basin. The Colorado River Board of California previously
submitted scoping comments raising this issue, and we expect other organizations and
water users may submit DEIS comments also raising this issue. As the Colorado River
Board of California’s scoping comments explained, Congressional authorization is likely
necessary for the Lake Powell Pipeline. The FEIS must fully discuss and analyze this
unresolved issue. And most importantly, Reclamation and the other federal agencies
must resolve this legal uncertainty and/or obtain the necessary Congressional
authorization before issuing a Record of Decision approving the Lake Powell Pipeline.
Second, the DEIS acknowledges that the Lake Powell Pipeline will require a Clean Water
Act section 404 permit because pipeline construction will discharge dredged or fill
material into the waters of the United States.518 A 404 permit cannot be issued for a
project if “there is a practicable alternative to the proposed discharge which would have
less adverse impact on the aquatic ecosystem, so long as the alternative does not have
other significant adverse environmental consequences.”519 Notably, section 404 presents
a different legal standard for rejecting alternatives than NEPA, and even if an agency
reasonably rejects an alternative under NEPA it does not mean the alternative is
impracticable under section 404.520 As discussed in detail above, the DEIS unreasonably
limited the alternatives analysis by improperly excluding water conservation as an
alternative. Because utilizing water conservation is a feasible and practicable alternative
for meeting Washington County’s future water demand, and because a conservation
alternative would cause less harm to the aquatic ecosystem, the U.S. Army Corps of
Engineers cannot issue a valid 404 permit for the Lake Powell Pipeline. In addition,
EPA’s 404 regulations note that if an EIS does not consider the alternatives to a proposed
project “in sufficient detail to respond to the requirements” of EPA’s 404 guidelines, “it
may be necessary to supplement the[] NEPA documents with this additional
information.”521 As previously noted, Reclamation should fully analyze a water
conservation alternative in the FEIS to comply with NEPA. And if it refuses to do so, it
518

33 U.S.C. § 1344; DEIS Appendix C-14 at 26, 30, 36,
40 C.F.R. § 230.10(a).
See, e.g., Utahns for Better Transp. v. U.S. Dep’t of Transp., 305 F.3d 1152, 1187 (10th Cir. 2002).
521
Id. § 230.10(a)(4).
519
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will be necessary under Clean Water Act section 404 to supplement the NEPA documents
so that a water conservation alternative is analyzed in sufficient detail for the required
section 404 Least Environmentally Damaging Practicable Alternative (LEDPA) analysis.
This is especially egregious since in December of 2018, the DWRe sought a 404 permit
from the Army Corps of Engineers (USACE) as part of the NEPA process under the former
lead federal agency FERC.522 Since that time, the Lake Powell Pipeline project has
undergone significant changes, including significant engineering changes, and the lead
federal agency has changed from FERC to the Bureau. The 404 permit initiated in 2018
fails to consider the effects of these new changes. Therefore, the issuance of a 404 permit
prior to the completion of the Lake Powell Pipeline NEPA process was premature.
Any permit issued before a ROD is made will likely become outdated as the project is
subject to change up until that time. For example, the USACE determined that the Lake
Powell Pipeline will impact 10.54 acres of waters of the U.S. including wetlands.
However, that estimate was based off the old Lake Powell Pipeline engineering design
and relied on fieldwork conducted in 2009.523 It is plausible that the Pipeline’s new design
affects more than 10.54 acres of waters and that the ecological condition of those waters
has changed since 2009. This means that the USACE’s analysis is likely outdated. For that
reason, the 404 permit issued by the USACE in 2018 is no longer relevant to the Lake
Powell Pipeline project and fails to consider the true effects of the project.
Additionally, in their issuance of the 404 permit, the USACE effectively only analyzed a
piece of the proposed and incomplete Lake Powell Pipeline project. This cut up the NEPA
process into a series of smaller decisions, which constitutes a segmentation of NEPA.
Third, the DEIS is unclear about whether the Lake Powell Pipeline will require a Clean
Water Act section 402 National Pollutant Discharge Elimination System (NPDES) permit
for the discharge to Sand Hollow Reservoir. The DEIS states that a NPDES permit “would
be required for O&M discharge,” and “[c]hemical treatment for [Aquatic Invasive
Species] control would be included in the application for that permit.”524 Yet the DEIS
also notes EPA’s Water Transfers Rule, which suggests that Reclamation may believe the
Lake Powell Pipeline would not require a NPDES permit as a water transfer.525 In addition,
the Plan of Development states the pipeline would only require a temporary discharge
permit.526 The FEIS must clarify that the Lake Powell Pipeline will require a NPDES
522

Army Corps of Engineers. “Lake Powell Pipeline Project, AZ and UT.” (2019). Permit No. SPK-2008-00354.
https://www.spk.usace.army.mil/Media/Regulatory-Public-Notices/Article/1734573/spk-2008-00354-lake-powellpipeline-project-az-and-ut/
523
Ibid.
524
DEIS Appendix C-12 at 4.
525
DEIS Appendix C-11 at 2-3.
526
DEIS Appendix E at 4-2.
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permit for the discharge to Sand Hollow Reservoir if chlorine or any other chemical
treatment is added to the pipeline’s water to limit the spread of quagga mussels. Under
the Water Transfers Rule, a transfer of water from one waterbody to another requires an
NPDES permit if pollutants are added to the waters being transferred.527 That is precisely
what would occur if chlorine or other chemicals are added to the Lake Powell Pipeline
water as it travels to Sand Hollow Reservoir, and thus a NPDES permit would be required.
Fourth, the Bureau of Land Management (BLM) must apply and comply with its off-road
vehicle (ORV) minimization criteria regulations because the public will have access to
the new permanent access roads constructed for the Lake Powell Pipeline. BLM’s ORV
regulations “apply to all public lands, roads, and trails” under BLM administration.528 The
regulations require BLM to “designate all public lands as either open, limited, or closed”
to ORV use, and BLM must locate ORV trails to minimize various environmental
harms.529 BLM implements these regulations through its resource management planning
(RMP) process, and the approval of a RMP revision or RMP amendment “constitutes
formal designation of off-road vehicle use areas.”530 The DEIS explains that the Southern
Alternative for the Lake Powell Pipeline would require construction of over 91 miles of
new permanent access roads, including over 62 miles of new permanent access roads on
BLM lands.531 The Highway Alternative would require construction of over 78 miles of
new permanent access roads, including over 50 miles of new permanent access roads on
BLM lands.532 These new permanent access roads would be gravel or two-track roads.533
The DEIS states that these new permanent access roads may include “[a]ccess controls .
. . such as fences or gates.”534 Yet elsewhere, the DEIS states numerous times that the
public may have unfettered access to these new roads. For example, the DEIS states:
§

“New access roads built for construction may be left in place in coordination with
the BLM and may be designated as part of the BLM’s transportation network. New
access road design and construction on other federal, state, or private lands would
be coordinated with the appropriate agency and consider ROW permits, grants, or
other approvals to minimize potential adverse effects.”535

527

73 Fed. Reg. 33,697, 33,705 (June 13, 2008) (“[W]here water transfers introduce pollutants to water passing
through the structure into the receiving water, NPDES permits are required.”); see also Catskill Mountains
Chapter of Trout Unlimited, Inc. v. Envtl. Prot. Agency, 846 F.3d 492, 505 (2d Cir. 2017) (the addition of a
pollutant occurs under the Water Transfers Rule “when pollutants are introduced from outside the waters being
transferred” (quoting 73 Fed. Reg. at 33,701)).
528
43 C.F.R. § 8340.0-8.
529
Id. § 8342.1.
530
Id. § 8342.2.
531
DEIS at 92-94.
532
Id. at 97-99.
533
Id. at 93, 98.
534
Id. at 94.
535
DEIS Appendix C-8 at 22, 34 (parenthetical omitted).
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§

“Once completed, permanent access roads could allow for additional users and
increased access, but they also may open areas to users/uses that are not intended
for motor vehicles.”536

§

“[A]cess roads could be accessed by the public for recreational purposes, which
could increase trampling, illegal collection, and increased off-highway vehicle
use, which could lead to a loss and degradation of plants and habitat.”537

§

“Recreational pursuits, including OHV use, camping, and target shooting may
increase due to additional Proposed Project access roads of BLM property that
could cause disturbance to wildlife species and their habitats.”538

BLM must apply its ORV minimization criteria regulations here, because it is proposing
to amend its Arizona Strip RMP and to authorize the construction of approximately 5060 miles of new permanent gravel and two-track access roads that the public will have
access to for ORV use. The DEIS, however, makes no mention of these ORV minimization
criteria regulations. Consequently, before BLM makes a final decision amending its RMP
and approving the rights-of-way for the Lake Powell Pipeline, it must apply the
minimization criteria and ensure that these new permanent access roads are located to
minimize damage to the various environmental resources protected by the ORV
minimization criteria regulations.

536

Id. at 28, 35, 41.
DEIS Appendix C-18 at 74.
538
DEIS Appendix C-25 at 35.
537
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Nick Halberg <nicholas@utahrivers.org>
Tuesday, September 8, 2020 10:17 PM
Baxter, Rick J; LPP, BOR-sha-PRO
Zachary Frankel; Jon Carter
[EXTERNAL] LPP DEIS Comment Submission
LPP DEIS Comments - URC et al.pdf; ATT00001.htm

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Mr. Baxter,
Attached please find our comments for the Lake Powell Pipeline DEIS. We are submitting these
on behalf of all the cosigners. As is noted in the cover letter, we are also submitting a number of
external files/sources. Those are being sent in the mail via flash drive.
Thank you for the opportunity to submit comments. Please let me know if you have any
difficulties viewing our comments.
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Comments sent via email: lpp@usbr.gov
Mr. Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
September 8, 2020
Dear Mr. Baxter,
On behalf of the undersigned, we respectfully submit the following comments in
response to the Bureau of Reclamation’s (BOR) “Lake Powell Pipeline Draft
Environmental Impact Statement” published on June 8, 2020. In addition to our written
comments below, submitted today, September 8, 2020, we are submitting a copy of
many pertinent documents. These documents have been loaded onto an electronic
storage device and sent to your office via mail.
The undersigned organizations represent a variety of interested parties from across the
American West. These parties represent a vast geographic area and a broad array of
taxpayers, ratepayers, conservationists, fishermen, outfitters, guides and other
recreationists, and business leaders who have a vested interest in sustainable water
management, fiscally conservative water spending, and the continued protection of
aquatic ecosystems.
We have reviewed and analyzed the Lake Powell Pipeline (LPP) Draft Environmental
Impact Statement (DEIS) by the Bureau of Reclamation (BOR) and found a number of
deficiencies relating to the following areas: purpose and need, climate change,
alternatives, socioeconomics, cultural resources, visual resources, threatened and
endangered species, cumulative effects, and a number of other legal issues. This list is
non-exhaustive and these problems are addressed in depth in the following comments
and are supported by the documents sent to your office.
In addition to these concerns, we are also troubled by a number of instances where the
Provo Office of the Bureau of Reclamation (Provo Office) appears to have broken from
standard BOR policies and practices in the creation of the LPP DEIS. An excellent
example of this is the Provo Office’s refusal to consider a water conservation alternative
and instead only study alternatives that propose to pull water from the already overtaxed Colorado River. The Salt Lake Office of the Bureau of Reclamation recognized in
1982 that Utah likely would not be able to divert additional water from the Colorado
River, in regards to the enlargement of the Carter Creek Canal:
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Our main concern is that the company be aware that if they proceed to make
the investment in the enlargement of the Carter Creek Canal that at some
future date there may be a lack of water under a 1982 priority to realize the
water supply that may be envisioned by the company. This circumstance could
result from the fact that presently undeveloped water rights in Utah to
appropriate waters tributary to the Colorado River system far exceed Utah’s
entitlement of the Colorado River system.1
The BOR also identified in its own 2012 study that the Colorado River is far over-taxed
and that demand management strategies would be needed to sustain river-dependent
communities into the future.2 In an effort to implement these changes, the BOR
encouraged Colorado River Basin states to come to new agreements regarding the
management of the Colorado River. The result of this was the Drought Contingency
Plans, which placed heavy emphasis on reducing water use.3
In this light, the Provo Office, who refused to consider conservation alternatives in line
with those of the DCP and their 2012 study, appears to have acted errantly in the
creation of the LPP DEIS. By relying on an overly-narrow purpose and need statement,
the Provo Office wrongfully claimed that the only project that could meet Washington
County’s water needs was one that brought water from outside the Virgin River basin
(i.e. from the Colorado River). However, Washington County already has ample water
supplies and need only apply simple and common sense conservation and efficiency
measures to meet their future demands. Our analysis is that many other southwestern
cities with much larger population sizes than what is forecast in the DEIS for
Washington County in 2075 have much smaller total water supplies today than
Washington County’s existing water supply.
The Provo Office has provided no convincing evidence whatsoever that Washington
County needs Lake Powell Pipeline water to satisfy its future growth scenarios. The fact
that the Washington County Water District has officially testified that they do not
intend to take all the Lake Powell Pipeline water until the year 2054 – 34 years from
today – is demonstrable evidence that LPP water isn’t needed in Washington County.
The Provo Office notes that climate change is reducing Virgin River water supplies, but
the post-climate change reductions of water in the Virgin River as described in the DEIS
do not merit Lake Powell Pipeline water supplies, only a more balanced approach to

BOR. Letter to Mr. Dee C. Hansen. September 27th, 1982.
Colorado River Basin Water Supply and Demand Study, Executive Summary, Bureau of Reclamation (2012)
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Executive%20Summary/CRBS_Executive_Summ
ary_FINAL.pdf
3
Bureau of Reclamation. Drought Contingency Plans. https://www.usbr.gov/dcp/
1
2
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conservation and efficiency measures since Washington County residents use more
than twice the U.S. average of water.
Although climate change is very serious, the Provo Office did not adequately consider
the immense limitations of the Colorado River, the current Drought Contingency
Planning efforts, and the mandatory cuts being implemented in lower basin states. Nor
did the Provo Office consider the best available science about the existence of a
megadrought in the American Southwest. The Provo Office failed to consider the best
available technologies and practices in regards to water delivery inside Washington
County, and the Provo Office failed to contemplate the over allocation of the Colorado
River Compact in lieu of a host of competing rights for water including existing
agriculture, tribal water rights, hydropower generation, municipal uses, environmental
flows necessary to sustain threatened and endangered species habitat and recreation
needs.
Given all of these uses the Provo Office did also not consider the very likely possibility
that Colorado River water proves to be an unreliable water source for the Lake Powell
Pipeline, and residents of Washington County would be forced to make debt payments
through large increased water rates, impact fees and property taxes for the construction
costs of the project, yet receive no water for their payments. We encourage the Provo
Office to rethink their approach to the LPP project for the FEIS and act to further the
objectives of the BOR’s work in the Colorado River Basin by encouraging actions that
protect the fragile Colorado River.
Our comments on the LPP DEIS will provide further clarification on the changes
necessary to create a complete and thorough FEIS. Please do not hesitate to reach out
to us for clarification on the comments and or on the supporting documents we have
provided to your office.
Sincerely,
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I. The purpose and need statement for the Lake Powell Pipeline is
flawed because it is unreasonably narrow and it is based on mistaken
and outdated data and assumptions
An EIS must contain a statement that specifies “the underlying purpose and need” of
the proposed action.4 This purpose and need statement is a critical part of the NEPA
process, because the statement guides what alternatives the agency must analyze in the
EIS.5 The Department of Interior’s NEPA regulations state that the “need” for an action
is “the underlying problem or opportunity to which the agency is responding with the
action.”6 The “purpose” of an action is “the goal or objective that the bureau is trying to
achieve, and should be stated to the extent possible, in terms of desired outcomes.”7
Here, the DEIS contains the following purpose statement for the Lake Powell Pipeline:
The purpose of the Proposed Project is to deliver a reliable annual yield of
approximately 86,000 acre-feet of water per year from outside the Virgin River
Basin into Washington County to meet projected water demands in 2060.8
And the DEIS contains this statement regarding the need for the pipeline:
Under median climate change scenarios, approximately 86,000 acre-feet of
water will be needed annually by 2060 to satisfy increased water demands of
a growing population in Washington County, Utah. A more diverse and secure
water supply is needed to mitigate vulnerabilities to unexpected demand and
supply scenarios and ensure reliable water deliveries into the future.9
This purpose and need statement is fatally flawed in two key ways. First, the statement
is unreasonably narrow. Washington County is located in the Virgin River Basin, and
there are ample water supplies available in this basin. This statement, however, would
exclude these water supplies from meeting the goal of satisfying the County’s future
water demand. Tellingly, it appears that Reclamation drafted the statement so that the
Lake Powell Pipeline is the only project that could satisfy this overly-specific purpose
and need. Second, the purpose and need statement is based on mistaken and outdated
data and assumptions. The purpose and need statement underestimates the water
4

40 C.F.R. § 1502.13.
See, e.g., Colo. Envtl. Coal. v. Dombeck, 185 F.3d 1162, 1174-75 (10th Cir. 1999); Nw. Ecosystem All. v. Rey,
380 F. Supp. 2d 1175, 1185-86 (W.D. Wash. 2005).
6
43 C.F.R. § 46.420.
7
Id.
8
Lake Powell Pipeline Draft Environmental Impact Statement, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 9.
9
Id.
5
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supply that is available to Washington County, while also overstating future water
demand. This unreasonably skews both sides of the supply and demand calculation.
Moreover, the statement is based on outdated assumptions that do not account for how
the COVID-19 pandemic and the resulting economic recession will slow population
growth and economic growth in Washington County. The Final Environmental Impact
Statement (FEIS) must correct these flaws in the purpose and need statement, and it
must fully assess alternatives that would meet this updated purpose and need. A proper
purpose and need statement and alternatives analysis would show that Washington
County’s future water demand can be met by projects that have a fraction of the cost of
the Lake Powell Pipeline, and that would not harm the community and the affected
environment.

I.A The purpose and need statement is unreasonably narrow and
excludes other reasonable alternatives that would meet Washington
County’s future water demand
Courts have explained that when preparing an EIS, agencies cannot define the purpose
and need of a project “so narrowly as to preclude a reasonable consideration of
alternatives.”10 As one court has noted, “[i]f the agency constricts the definition of the
project’s purpose and thereby excludes what truly are reasonable alternatives, the EIS
cannot fulfill its role.”11 For example, if a proposed project’s objective is to provide
additional road capacity across a river, a purpose and need statement that limits
alternatives to a bridge at a specific location would be unreasonably narrow.12 Similarly,
if the overall purpose of a proposed water supply project is to satisfy a “thirst for water,”
a purpose and need statement that requires constructing a single new reservoir is
unreasonably narrow.13
Moreover, the Department of Interior’s regulations make clear that Reclamation cannot
simply adopt project proponent’s preferred purpose and need for a project. The
regulation states:

10

Wyoming v. U.S. Dep’t of Agric., 661 F.3d 1209, 1244 (10th Cir. 2011) (quoting Citizens’ Comm. to Save Our
Canyons v. U.S. Forest Serv., 297 F.3d 1012, 1030 (10th Cir. 2002)); see also Nat’l Parks & Conservation Ass’n
v. Bureau of Land Mgmt., 606 F.3d 1058, 1072 (9th Cir. 2009) (agency cannot “craft a purpose and need
statement so narrowly drawn as to foreordain approval of the [proposed project]”).
11
Simmons v. U.S. Army Corps of Eng’rs, 120 F.3d 664, 666 (7th Cir. 1997)
12
Davis v. Mineta, 302 F.3d 1104, 1119-20 (10th Cir. 2002), abrogated on other grounds by Dine Citizens Against
Ruining Our Env’t v. Jewell, 839 F.3d 1276 (10th Cir. 2016).
13
Simmons, 120 F.3d at 667, 669–70.
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When a bureau is asked to approve an application or permit, the bureau
should consider the needs and goals of the parties involved in the application
or permit as well as the public interest. The needs and goals of the parties
involved in the application or permit may be described as background
information. However, this description must not be confused with the bureau’s
purpose and need for action. It is the bureau’s purpose and need for action
that will determine the range of alternatives and provide a basis for the
selection of an alternative in a decision.14
The purpose and need statement for the Lake Powell Pipeline is unreasonably narrow
and violates NEPA. Washington County is located in the Virgin River Basin, and the
purpose and need statement explicitly says that water to supply future Washington
County demands must come from “outside the Virgin River Basin.”15 As a result, any
water sourcing that is currently located within the Virgin River Basin and that can still
provide enough water for the future population expansion needs of Washington County
residents, businesses and institutions cannot be considered as an alternative because it
does not fit within the narrow scope of the project’s purpose. The Bureau is effectively
arguing that the purpose and need of the Lake Powell Pipeline is to build the Lake Powell
Pipeline, thereby precluding each and every other possible alternative of any kind,
nature or design from being considered, save building the Lake Powell Pipeline itself.
The Provo Office of the Bureau of Reclamation has intentionally narrowed the purpose
and need for the DEIS for the specific purpose of precluding any other possible
alternative to provide Washington County and its residents and businesses with water,
including those alternatives that cost a small fraction of the cost of the proposed Lake
Powell Pipeline. This intentional narrowing of purpose and need is arbitrary and fails to
consider the range of alternatives required by NEPA.
Notably, the original purpose and need for the Lake Powell Pipeline was broader than
the DEIS’s purpose and need statement. When the Utah Board of Water Resources
(UBWR) initially applied for a preliminary permit from the Federal Energy Regulatory
Commission (FERC), it stated that the goal of the project was the following:
The proposed project would develop, conserve, and utilize, in the public
interest, the water resources of the region. The proposed project would permit
the growing municipalities of southwest Utah and adjoining areas to meet
water needs during the next 50 years. In addition, the project would provide
additional benefits such as environmental enhancement and restoration of

14
15

43 C.F.R. § 46.420 (emphasis added).
DEIS at 9.
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stream or other terrestrial and aquatic habitats along the pipeline
alignment.16

This initial statement makes evident that the primary goal of the Lake Powell Pipeline
is to responsibly use the water resources of the region to meet water needs of the local
communities through the next half century. However, there are a number of other, lesscostly alternatives that could achieve this goal. The DEIS should have included a broader
purpose and need statement, similar to UBWR’s initial statement. And the DEIS should
have considered these other, less-costly alternatives
The limited nature of the project’s purpose and need—that is, requiring water from a
source outside of the Virgin River Basin—does not allow Reclamation to “rigorously
explore and objectively evaluate all reasonable alternatives.”17 Requiring a new source
of water prevents the consideration of any water sources from within the Virgin River
from providing additional water for Washington County. This is particularly egregious
given the vast and substantial water supply currently being unused inside the Virgin
River, as well as the range of additional water development projects currently being
constructed or planned for construction from within the Virgin River Basin.
In addition, there are a number of water demand reduction programs and policies that
could eliminate the need for the costly Lake Powell Pipeline, its draconian required
water rate increases to repay construction debt, and the myriad of cultural and
environmental impacts the project will have upon Southwestern Utah and its people.
Yet all of these factors have been ignored by the Provo Office’s desire to rush an
approval for this unnecessary water project.
This intentional narrowing is contrary to the many policy priorities the Bureau has been
managing inside the Colorado River Basin, including stewarding the water supply of
other basin states as per the Colorado River Compact and meeting the needs of the
Colorado River Storage Project in the face of climate change, particularly in regards to
maintaining future hydropower generation.
Consequently, the purpose and need statement for the Lake Powell Pipeline should be
expanded to include the consideration of water sourcing alternatives within the Virgin
River Basin. Since the Provo Office cannot be relied upon to comply with state and
federal laws in this regard, we would like another office of the Bureau outside of Utah
to take over the NEPA permitting for this project.
16

Utah Board of Water Resources. Application for Preliminary Permit. (2007).
https://conserveswu.org/pdf/pipeline/resources/ferc_application_state_of_utah.pdf
17
43 C.F.R. § 46.420.
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I.B The purpose and need statement is based on incorrect and outdated
data and assumptions that overestimate future water demands and
underestimate available water supplies
The DEIS’s purpose and need statement states that the purpose of the Lake Powell
Pipeline is to supply approximately 86,000 acre-feet of water per year to Washington
County, in order to meet projected water demand in 2060.18 This statement is
fundamentally flawed because it is based on incorrect assumptions about water supply
and water demand in Washington County. The DEIS understates the water supply
available to Washington County by ignoring several available water supply sources. At
the same, time, the DEIS also overstates future water demand in numerous ways. By
underestimating water supply and overestimating future water demand, the purpose
and need statement’s assertion that 86,000 acre-feet per year of water is needed by 2060
to supply Washington County’s demand is arbitrary and capricious.
Moreover, the DEIS entirely fails to account for how the COVID-19 pandemic and the
resulting economic recession will impact the DEIS’s pre-pandemic projections of future
population growth and future economic growth. The FEIS must update its projections
to account for the pandemic and economic recession, and then reassess the need for the
project. If the FEIS fails to consider this issue, it would “entirely fail[] to consider an
important aspect of the problem,” and thus be arbitrary and capricious.19

I.B.1

I.B.1.a

The Provo Office of the Bureau has arbitrarily underestimated the
available water supply in Washington County
The Provo Office of the Bureau has arbitrarily and capriciously
ignored the ample water supplies of the Virgin River Basin
A number of existing data sources indicate the Virgin River has a large quantity of water
available to service future population growth inside Washington County, which isn’t
being given adequate consideration in the Draft Environmental Impact Statement by
the Provo Office. The 1993 Utah Board of Water Resources Kanab Creek/Virgin River
Basin Water Plan notes that the long term annual flows at the Virgin River near
Littlefield is 169,970 acre-feet.20 This water volume offers a substantial amount of water
for future Washington County residents.
18

DEIS at 9.
Motor Vehicle Mfrs. Ass’n of U.S., Inc. v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 43 (1983).
20
Utah Board of Water Resources. “Utah State Water Plan Kanab Creek/Virgin River Basin.” (1993).
19
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Even accounting for climate change’s expected future reductions in local snow pack and
subsequent runoff volumes, the Virgin River still offers enough water for the future of
Washington County under any of the population forecasts made by the Provo Office of
the Bureau of Reclamation in the DEIS.
In 2014, the BOR published a technical memorandum on the expected future of Virgin
River flows as a result of climate change.21 The memo shows that in most instances,
flows in the Virgin River decrease slightly and in some instances flows actually increase.
The main results of the memo comes in the form of a table, which is reproduced below
as Figure 1.22
Figure 1: BOR Modeling of Future Virgin River Flows
Virgin River at Littlefield
Simulated Annual Flow (acre-feet)
10th

30th

soth

70th

goth

percentile*

percentile

percentile

percentile

percentile

mean

Base Period
Annual Sum

164,605

166,419

167,564

168,790

170,938

167,640

Future Period
Annual Sum

118,738

142,294

162,754

192,858

241,661

173,647

This table shows that under median (50th percentile) climate change projections, annual
flows in the Virgin River are expected to decrease 4,810 acre-feet. This represents a flow
decrease of just about 3%, which is essentially negligible. The expected flows of the
Virgin River still remain at over 160,000 acre-feet per year. This is a relatively vast and
substantive water supply for the future of the residents within Washington County, yet
the Provo Office of the Bureau has ignored this water source by its unsuitable narrowing
of the purpose and need in the DEIS.
Equally troubling is the data presented by the Provo Office in Table 4.2-1 in the DEIS,
which claims that the WCWD has a current supply of just 24,922 acre-feet from nongroundwater sources.23 It further claims that all other municipal water suppliers in

21

Reclamation. 2014. “Virgin River Climate Change Analysis Statistical Analysis of Streamflow Projections.”
Technical Memorandum. Katrina Grantz. March 26, 2014.
Ibid, page 4.
23
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778.
22
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Washington County supply 27,125 acre-feet, bringing the total claimed nongroundwater supply of the entire county up to just over 52,000 acre-feet.24
These claims are in direct contradiction with the BOR’s 2014 technical memo. In fact,
the DEIS claims that current water supplies in Washington County are just 32% of what
the BOR’s technical memo states they are. In essence, the DEIS only lists one third of
Washington County’s true water supplies. This is a gross misrepresentation by the Provo
Office.
The Fitch Rating agency issued a bond rating determination in 2017 for the WCWD
which indicated that this water supplier had 46,000 acre-feet of water supply which
would come online and be available for its water supply. Other public communications
including presentations to Utah legislators during official legislative committee
meetings, as well as printed newsletters published and distributed to Washington
County residents by the WCWD indicate this water agency’s water supply is as high as
100,000 acre-feet of water to service future municipal growth.
The WCWD’s water storage facilities and plans as taken from their website and public
presentations demonstrate that Washington County has ample water supplies through
at least the year 2075. The WCWD plans on constructing new facilities to capture water
from the Virgin River and its tributaries, which the Provo Office fails to acknowledge in
the DEIS. According to the WCWD website, the district currently has the reservoir
capacity to store over 109,000 acre-feet of water and is planning on constructing two
additional reservoirs.25 Furthermore, the WCWD reported that it is operating a
groundwater recharge program, which has the potential to store an additional 300,000
acre-feet.26 This brings the WCWD’s potential storage capacity to well over 400,000
acre-feet.
If the WCWD’s water supply was truly just 24,922 acre-feet as claimed by the Provo
Office in the DEIS, then the WCWD would not need reservoir capacity for 400,000 acrefeet. The fact that the WCWD has this much storage capacity and is planning to
construct more demonstrates that they have far more water supplies than are listed in
the DEIS.
The Virgin River, which flows through the heart of Washington County, is a much less
expensive source of water for Washington County than the Colorado River, which is over
140 miles away. The Virgin River has ample water supplies to support the full range of
24
25
26

Ibid
https://www.wcwcd.org/infrastructure/reservoirs/
Fitch Ratings. 2017. “Correction: Fitch Upgrades Washington County Water Conservancy, UT's Water Revs;
Affirms GOs”.
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future growth scenarios in Washington County presented in the DEIS and the district
has ample storage capacity to utilize its flows.

I.B.1.b

The Provo Office of the Bureau has arbitrarily and capriciously
ignored a large quantity of agricultural water which is likely to be
converted into municipal water supplies as Washington County’s
agricultural lands are urbanized
Page 2-3 of the 1993 Virgin River Basin Plan, the State of Utah’s most current Water
Plan for the region of the Lake Powell Pipeline, summarizes the water usage of the
region quickly:
Total water diversions are culinary, 20,330 acre-feet; secondary, 15,960 acrefeet and irrigation, 123,300 acre-feet for a total of 159,590 acre-feet.
This Water Plan was prepared by the applicant of the Lake Powell Pipeline, the Utah
Division of Water Resources, which indicates clearly that in 1993 there were a total of
123,300 acre-feet of water being used by irrigated agriculture at the time. The 1993 Plan
reported that agricultural water use in Washington County alone was 87,800 acre-feet.27
The DEIS needs to account for why data inside the State of Utah’s Water Plan for the
Virgin River Basin is being ignored by the Provo Office of the Bureau, particularly since
the same entity which prepared the Lake Powell Pipeline permit application prepared
the Virgin River Water Plan.
Although we suspect that some of the agricultural water use identified in the State
Water Plan has been converted to either secondary water use or municipal water use or
both, we do not believe that most of this water has been returned to the Virgin River
and its tributaries without being used by either agriculture, secondary users or
municipal users in some combination.
In fact, the substantial addition of new water development projects inside the region
and specific to Washington County make it clear that the developed and perfected water
supplies of Washington County have increased since 1993. The Provo Office needs to
explain why it has selectively ignored this massive quantity of water inside the
Washington County region and is only considering some 40-50% of the water supplies
of Washington County in preparing its DEIS.

27

Utah Board of Water Resources. “Utah State Water Plan Kanab Creek/Virgin River Basin.” (1993).
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In 2015, the Legislative Auditor General completed an 18 month-long audit of the
proponent of the Lake Powell Pipeline, the Utah Division of Water Resources. Among
their many concerns, the auditors noted that the Division had inflated the demand for
future water needs by inflating current water usage rates, ignored many sources of
water, did not possess any copies of water use data they claimed to possess to forecast
future water shortages and were failing to account for the growth in municipal water
supplies as a function of proper data management, among other reasons.
Auditors went so far in forecasting the growth in municipal water sources as to title
Chapter 4 of the Audit in a manner offering clear direction to an agency with a
demonstrable track record of fabricated data and failing to communicate facts to
decision makers:
The Growth in Water Supply Should Be Reported to Policy Makers.
Auditors noted that the Division of Water Resources had failed to account for the growth
in municipal water supply as cities urbanize onto farmland, thereby converting the
agricultural water supply to urban uses. The conversion of irrigated agricultural lands
to municipal landscapes is a common occurrence in western landscapes and is
happening across the State of Utah. It has been estimated by the American Farmland
Trust that Utah loses 30 acres of farmland each day due to development from population
expansion.28 Utah’s farmland protection efforts are widely criticized for their lack of
state funding and Washington County does not have a dedicated open space bond to
acquire farmlands in the face of rampant development. Although efforts to protect
farmland inside Washington County are admirable, there is no data to convince readers
of the DEIS these efforts are sufficient to protect most of the farmland inside the region
today.
The Provo Office of the Bureau claims that the need for additional water supplies are
necessary because of the population growth occurring on Washington County’s
agricultural lands. If the population of Washington County really does expand with the
addition of 300,000 – 400,000 new residents, it is almost a certainty that all but a small
acreage of today’s agricultural lands will be converted to municipal landscapes
including subdivisions, strip malls, parking lots, roads, sidewalks and other urban
development.
As cities in Utah grow in their square footage, they invariably convert farmland,
especially irrigated farmland, to these new urban spaces. The pressures upon farmers to
continue their farming operations in the face of urbanization is extraordinarily difficult,
28

American Farmland Trust. “Farms Under Threat: the State of the States” (2020). https://s30428.pcdn.co/wpcontent/uploads/sites/2/2020/05/AFT_FUT_StateoftheStates-1.pdf

26

9603

t)

UTAH RIVERS COUNCIL

and runs counter to both market forces and basic logistics. Although many in
Washington County might ‘wish’ to save their farmlands, farming inside suburban areas
grows increasingly difficult as population increases. Particularly in communities where
land values increase, the ability for farmers to make increasing property tax payments
to local municipalities, while simultaneously paying current mortgaging obligations to
maintain the expensive cost of modern farming equipment, the business of farming
become unprofitable as communities urbanize into farming regions.
Outside of lands protected through permanent conservation easements and other
farmland protection programs, the likelihood that Washington County can double,
triple or even quadruple in population size with a concomitant increase in urban
landscapes while simultaneously maintaining all its current farmland acreages is simply
not realistic. The Provo Office must evaluate this likelihood, based on data and
observation, not bias and wishful thinking.
Similarly, the 2017 Census of Agriculture states that in 2017 there were 12,984 irrigated
acres in Washington County.29 Furthermore, the 2016 Water Needs Assessment states
that:
The portion of Washington County most likely to be developed has a duty
value of 6 ac-ft per year per acre of irrigated land.30
The duty amount is the multiplier used as designed by the Utah State Engineer to
calculate water use conferred to beneficial use in Utah. Therefore, via simple
multiplication, the rough amount of water used for irrigation in Washington County can
be calculated:
12,984 acres × 6 acre-feet per acre = 77,904 acre-feet
Some of the irrigators inside Washington County are clearly using more than this water
duty since they have senior water rights and are irrigating multiple crops with their
water in a given year. This estimate does align with data from the USGS that puts the
Washington County’s 2010 irrigated water use at roughly 87,000 acre-feet and their
2015 irrigated water use at roughly 55,000 acre-feet.31 The Provo Office of the Bureau
ignored all of this data in drafting its DEIS, which is inexplicable.
29

USDA, National Agricultural Statistics Service. 2017 Census of Agriculture – County Data, Utah, Table 10.
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_2_County_Level/Uta
h/st49_2_0010_0010.pdf
30
Final Water Needs Assessment. Utah Division of Water Resources (2016). Pg. 2-15.
31
United States Geological Survey. (2019). Water Use Data. Retrieved from
https://water.usgs.gov/watuse/data/index.html
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This agricultural water will not be used for agriculture in the future inside Washington
County if the agricultural lands themselves are sold off in coming years and converted
into municipal landscapes. Since the DEIS notes the growth expected inside Washington
County, the Provo Office should have estimated how many acres of farmland, and
specifically irrigated farmland will be converted to urban landscapes in the coming
decades inside Washington County.
If Washington County’s population expands as presented in the DEIS, that will lead to
the development of much of this farmland. But the Provo Office has refused to
contemplate the vast amount of agricultural water that will be transferred to urban uses,
as a function of this population expansion.
Although the Provo Office noted there would be roughly 10,000 acre-feet of future water
provided from farmland water conversions, this greatly underestimates the scope of
future water transfers which are certain to occur. By intentionally ignoring future
farmland water conversions, the Provo Office of the Bureau has inappropriately
narrowed the consideration of viable alternatives for the Lake Powell Pipeline.
Instead of exploring these changes in the LPP DEIS, the Provo Office of the Bureau
outright ignores the vast acreage of current farming operations inside Washington
County and pretends as if virtually no farming exists inside the region.

I.B.1.c

The Provo Office of the Bureau has arbitrarily and capriciously
ignored a large quantity of secondary water supplies that will serve
as a bank for future municipal water needs inside Washington
County
The Provo Office claims in the DEIS that the WCWD currently provides just 178 acrefeet per year of secondary water and that all other water suppliers in Washington County
provide just 8,327 acre-feet of secondary water each year, producing a grand total of just
8,505 acre-feet of annual secondary water.32 This is in contradiction to other published
data including data by the Washington County Water Conservancy District itself.
In 2011, the WCWD reported that they supplied 26 billion gallons (roughly 79,800 acrefeet) of secondary water.33 This indicates that the Provo Office’s calculations of
secondary water in the DEIS are incorrect. A range of credible data sources including the
32

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778.
33
WCWD. Water Line. Spring 2012 edition.
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WCWD’s own report, the 1993 State Water plan, the Census of Agriculture combined
with the Division of Water Rights, and the USGS demonstrate that current secondary
water supplies are likely much higher than is reported in the DEIS.
The DEIS appears to be excluding a vast amount of secondary water from its water
supply estimates, thereby drastically underestimating the amount of water currently
available for use in Washington County. The sources above demonstrate that the
WCWD’s true water supply is over 99,000 acre-feet. This aligns with documentation
from the WCWD that states the following:
Without the 69,000 AF from the Lake Powell Pipeline project, only 105,000 AF
of water could be developed.34
This, combined with the water supplies of other municipal and agricultural providers in
Washington County, brings the total current water supply of Washington County up to
almost 190,000 acre-feet. These updated supply figures are summarized in Figure 2.
Figure 2: Actual Potential Washington County Water Supplies
Reliable
Municipal and

Current Supplies

Agricu ltu ra I
Water Yield
(acre-feet/year)

99,431
35,452
55,000
189,883

WCWD (all supplies)
Other Washington County Municipal Providers
Agricultural Water in Washington County
Potential Total Current Supplies

These water supply estimates are in the ballpark of the current and future flow estimates
of the Virgin River created by the BOR35 and well within the storage capacity of the
WCWD.36 In addition to these supplies, the WCWD claims to have access to 100,000

34

WCWD. Water Line. Special Summer 2011 Edition.
Reclamation. 2014. “Virgin River Climate Change Analysis Statistical Analysis of Streamflow Projections.”
Technical Memorandum. Katrina Grantz. March 26, 2014.
36
https://www.wcwcd.org/infrastructure/reservoirs/; Fitch Ratings. 2017. “Correction: Fitch Upgrades Washington
County Water Conservancy, UT's Water Revs; Affirms GOs”.
35
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acre-feet of “banked” groundwater.37 They plan to use this water to cover emergency
shortages. Therefore, the WCWD has ample water supply to meet their growing
population.
A comparison of three previous versions of the Lake Powell Pipeline Water Needs
Assessment demonstrates how the project proponents have been steadily excluding
water sources from documentation. Figure 3 demonstrates this.
Figure 3: Water Supplies in Washington County from Water Needs Assessments
ter sources from Water Needs Assessments in 2008 and 2016.
Supplies {existing & potential)

Use

2008 WNA {AFY)

2016 WNA {AFY)

DEIS {AFY)

Quail Creek & Sand Hallow
Reservoirs

Culinary

29,500

24,922

24,922

Sand Hollow Ground Water

Culinary

8,000

4,000

4,000

~

Culinary

2,000
875

Reservoir

Meadow Hollow Reservoir

Culinary

200

Cottam Well Field

Culinary

2,000

600

Sullivan Well Field

Culinary

750

750

Pintura Well

Culinary

600

Diamond Valley Well

Culinary

400

Culinary

1,000

Gunlock to Santa Clara PL

Ka;tenta (~

Wells) System

Secondary

2,500

Toguerville Sec Water Sys

Secondary

160

178

178

Culinary

5,000

2,840

2,840

2,000

2,000

3,000

3,000

Ash Creek PL
Crystal Creek PL

Culinary

2,000

Quail Creek Reservoir Ag ~

Culinary

4,000

730

250

Groundwater Well Development

Culinary?

Sand Hollow Recharge & Recovery

Culinary?

Cottam Well Maximization

Culinary

600

Westside Arsenic Treatment

Culinary

5,000

5,000

35,425

35,425

35,452

Secondary

1,700

7,300

7,300

Ag Conversion from Development

Secondary

12,400

10,080

10,080

Existing Wastewater Reuse

Secondary

Potential Future Wastewater Reuse

Secondary

Municipal Supplies (2016 WNA)
Maximize Existing Wastewater
Reuse

Total

2,830

54,500

17,380

161,135

115,805

98,727

As can be seen above, the LPP proponents have been steadily dropping water sources
from their documentation. In fact, from 2008 to 2020, project proponents hid over
62,000 acre-feet of water. That’s enough for over 400,000 people. The BOR should vet
37

Fitch Ratings. 2017. “Correction: Fitch Upgrades Washington County Water Conservancy, UT's Water Revs;
Affirms GOs”.
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these water supply claims and determine what happened to each individual line item
from 2008 to 2020.
The failure of the Provo Office to account for this huge source of water in the DEIS inside
Washington County demonstrates a significant failure to produce an accurate DEIS. It
also raises serious problems with the need for the LPP as stated by the DEIS.

I.B.2

The Provo Office of the Bureau has arbitrarily overestimated water
demand in Washington County

I.B.2.a The Provo Office of the Bureau overestimated Washington County’s
actual water demand, while it inflated future water demand in the
area
When water demand estimates from the DEIS are compared against observed water use
values in Washington County, a large discrepancy becomes apparent. Actual demand in
Washington County is much lower than what the Provo Office of the Bureau estimated
in the DEIS. The DEIS inflated existing water demand to falsely demonstrate a need for
additional water supplies where none exists.
Water delivery data obtained from the WCWD by two separate GRAMA requests, one for
2009-10 and one for 2015-2019 offer clarity about real water demand figures inside
Washington County. In 2009, the WCWD supplied 18,907 acre-feet of water.38 In 2010,
that number increased to 19,561 acre-feet.39 The GRAMA response for these numbers is
reproduced in Figure 5 and Figure 6.
In 2015, total water use in the WCWD increased again to 21,172 acre-feet and stayed at
that general level until 2015.40 The GRAMA response for these numbers is reproduced
in Figure 4.

38

WCWD Response to GRAMA.
Ibid
40
WCWD second GRAMA Response.
39
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Figure 4: WCWD's 2015-2019 Water Use
St. George, Ivins, Santa Clara
Washington
Hurricane (SH Wells)
Hurricane (Cottam)
Hurricane (Toq. Springs)
La Verkin
Toquerville
Virgin
Kayenta

Total

2015
17,952.99
2,519.56
303.82
55.24
61.38
3.07
131.96
144.24
21,172.25

2016
18,984.14
3,071.96
653.67
95.14
6.14
135.03
135.03
23,081.10

2017
19,272.61
3,225.40
622.98
70.58
104.34
6.14
147.31
138.10
23,587.47

2018
20,076.66
3,259.16
727.33
135.03
125.82
159.58
6.14
147.31
147.31
24,784.33

2019
17,087.56
3,075.03
742.67
76.72
150.38
150.38
3.07
150.38
144.24
21,580.42
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Figure 5: WCWD's 2009 Water Use

WATER USAGE
2009
January
February
March
April

May
June
July
August
September
October
November
December
TOTAL
Acre Feet

Washington
City

20,553,000
17,718,000
34,188,000
39,760,000
51,010,000
66,080,000
74,980,000
65,400,000
58,290,000
44,740,000
28,480,000
18,220,000
519,419,000
1,594.038

Virgin

LaVerkin

1,158,700
1,193,700
2,191,100
2,575,100
3,499,900
3,643,400
4,386,900
4,723,000
3,921,200
3,055,400
2,225,600
1,322,500
33,896,500

1,176,000
1,077,000
3,303,000
4,528,000
0
0
4,243,000
0
0
0
0
0
14,327,000

104.025
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0
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0
0
0
0
0
0
0
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0
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4,755,100
3,834,400
4,369,400
48,976,600

649,000
932,000
1,250,000
2,310,000
2,311,000
3,886,000
2,394,000
2,329,000
2,768,000
974,630
1,303,000
21,754,630

111,610
93,410
185,390
242,650
431,100
420,780
504,620
454,610
364,050
263,330
182,480
187,140
3,441,170

1.730

0.616

150.304

66.763

10.561

0
0
0
318,700
0
0
4,000

648,000
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180,142,000
157,202,000
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466,800,000
285,250,000
149,897,000
5,459,323,000
16,754.047

577,000
859,000
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1,747,000
1,541,000
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2,641,000
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3700West
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0
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0
0
0
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Figure 6: WCWD's 2010 Water Use
WATER USAGE
2010
January
February
March

April

May
June
July
August
September
October
November
December
TOTAL
Acre Feet

Washington
City

13,760,000
14,620,000
24,100,000
40,810,000
53,140,000
71,015,000
80,905,000
76,220,000
65,800,000
41,230,000
24,500,000
19,510,000
525,610,000
1,613.038

Virgin

1,225,700
1,021 ,200
1,475,100
2,703,800
3,381 ,300
4,034,400
4,562 ,000
4 ,157,700
4,159,600
2,466,300
2,490 ,100
1,223,200
32,900,400
100.968

Anderson Jct

Upper Pond

Toquerville

roquerville Cit)

Dixie springs
Kayenta

HVWS

3,018,000
4,562 ,000
3,981 ,000
2,998 ,000
3,359,000
3,414,000
4,548,000
29,423,000

0
0
0
240,800
0
0
0
0
0
0
0
0
240,800

0
0
0
0
0
0
0
0
0
0
0
0
0

2,673,600
1,547,400
2,821 ,300
3,961 ,400
3,904,100
4,459,940
7,061 ,800
5,402,100
4 ,917,000
4 ,328,900
2,926,700
1,903,200
45,907,440

809,000
711 ,000
919,000
1,222,000
1,517,330
1,848,580
2,833,714
1,870,210
1,667,220
1,526,000
1,279,000
473,220
16,676,274

113,880
96,280
142,390
292,420
460,730
518,420
684,850
436,080
452,830
197,090
146,280
76,520
3,617,770

157,067,000
159,570,000
274,1 89,000
474,479,000
546,410,000
636,698,000
852,296,000
834,762,000
748,213,000
499,307,570
304,341 ,000
122,016,000
5,609,348,570

90.296

0.739

0.000

140.885

51 .178

11 .103

17,214.459

LaVerkin

0
1,674,000
0
1,869,000
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The water demand figures from these GRAMA requests coincide with a number of data
points from other sources, affirming their reliability. For example, in 2011 the WCWD
stated in a newsletter that they supplied to the public that this water district delivered
6.4 billion gallons, or roughly 19,600 acre-feet, of culinary water.41
Furthermore, data from the Utah Division of Water Resources’ public data portal shows
that all of Washington County, which is a larger geography and population area than
WCWD, used about 52,000 total acre-feet of water in 2015.42 This is shown in Figure 7,
taken from the DWRe’s website in August of 2020.
Figure 7: DWRe 2015 Washington County Data
~
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The DEIS shows that WCWD currently supplies about 48% of all the total water used in
Washington County.43 If this were true in 2015, which is a reasonable assumption to
make, then WCWD’s total demand in 2015 would have been roughly 25,000 acre-feet.
Although this is a rough estimation method, the resulting total water demand figure is
within the ballpark of the numbers obtained from the GRAMAs.
Similarly, in 2017 the WCWD reported to the official bond rating agency Fitch Ratings
the following:
About 28% of the [Washington County Water Conservancy] district's 32,000
acre feet (af) per year of water sources is surplus and will be used to serve future
growth and another 13,900 af will come online in the next few years.44
41

WCWD. “Water Line.” (Spring 2012).
Utah Division of Water Resources (UDWRe). 2015. “MnI Report2015 Counties.” Accessed August 17, 2020.
http://dwre-utahdnr.opendata.arcgis.com/.
43
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 9.
44
Fitch Ratings. 2017. “Correction: Fitch Upgrades Washington County Water Conservancy, UT's Water Revs;
42

34

9603

t)

UTAH RIVERS COUNCIL

This shows that in 2017, the WCWD delivered 72% of their available 32,000-acre-foot
municipal water supply, meaning that the WCWD used roughly 23,000 acre-feet in 2017.
This value is essentially identical to that received via the GRAMA for the same year.
All these sources – the GRAMA requests, the DWRe data portal, and the Fitch report –
generally agree with each other that the WCWD typically uses between 20,000 and 23,000
acre-feet of water each year.
However, the DEIS erroneously claims that the WCWD demanded over 59,000 total acrefeet in 2015.45 The table used to represent the DEIS’s demand estimates for the WCWD
is reproduced in Figure 8. This is an aberrant exaggeration of past and future water
demands for Washington County.
Figure 8: Demand Estimates for the WCWD from the DEIS
Table 6.2-1 Future Water Requirements for Washington County Water Conservancy District
WCWCD Service Area
Population - Baseline
Projection (calculated
using the Gardner
estimate multiplied by
UDWRe system ratio)

Year

2015
2020
2025
2030
2035
2040
2045
2050
2055
2060
2065
2070
2075

151,360
182,689
214,408
246,338
280,731
314,199
348,064
383,226
420,257
458,960
500,349
545,470
594,660

GPCD per
Applied
Analysis that
includes 20%
conservation

System loss
from Applied
Analysis
model

302
296
283
271
260
250
240
240
240
240
240
240
240

Demand
(acre-feet)
with System
Loss

0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154

59,038
69,791
78,483
86,370
94,289
101,326
107,999
118,909
130,399
142,408
155,250
169,251
184,513

59,000 acre-feet is substantially higher than any value reported by the GRAMA responses
or other sources. In fact, 59,000 acre-feet is 178% larger than the 21,000 acre-feet
reported in the GRAMA response by the WCWD for 2015. This indicates that the Provo
Office of the Bureau has dramatically inflated water demand in the DEIS.
45

Affirms GOs”.
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 14.
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Figure 9 summarizes the aforementioned points by comparing WCWD’s real water
demand to the DEIS’s claimed water demand. It shows how much the DEIS inflated water
demand in WCWD.
Figure 9: Summary of Observed vs. Inflated DEIS Demand Values

Source

Actual
Water
Demand

DEIS Claimed
Percent
2015 Water
Difference
Demand

GRAMA (2009)

18,907

212%

GRAMA (2010)

19,561

202%

WCWD (2011)

19,600

201%

GRAMA (2015)

21,172

179%

DWRe (2015)

25,000

136%

GRAMA (2016)

23,081

GRAMA (2017)

23,587

150%

Fitch (2017)

23,000

157%

GRAMA (2018)

24,784

138%

GRAMA (2019)

21,580

174%

2015-2019 Avg.

23,172

155%

59,038

156%

These examples make it evident that the DEIS significantly overestimates water demand
in Washington County. This exaggeration constitutes a serious flaw in the LPP DEIS and
a failure by the Provo Office of the Bureau to accurately review the proposed LPP project.
It also invalidates the need for the LPP as stated in the DEIS.46
An alternate way of demonstrating that the DEIS overestimates water demand in
Washington County is by estimating the population that could reasonably be supported
by the amount of water the DEIS claims the WCWD will need. Recent data from the Water
Education Foundation confirms that the DEIS represents a gross overestimate.47 Figure
10 demonstrates how many households are supported by a single acre-foot of water per
year in various Southwest U.S. locations.

46
47

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 17.
Pitzer, Gary. “In Water-Stressed California and the Southwest, An Acre-Foot of Water Goes a Lot Further Than It
Used To.” Water Education Foundation (2018). https://www.watereducation.org/western-water/water-stressedcalifornia-and-southwest-acre-foot-water-goes-lot-further-it-used.
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Figure 10: Water Use by Household

Households per Acre-Foot of Water
(Data from the Water Education Foundation)
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In the Southern Nevada Water Authority’s district, 142,000 acre-feet is enough water for
355,000 households or 923,000 people, assuming the national average of 2.6 people per
household.48 That population size and water demand is nearly double those made in the
Lake Powell Pipeline DEIS. In San Francisco, 142,000 acre-feet of water is enough for
852,000 households or just over 2.2 million people. That population size is nearly five
times what is anticipated in the DEIS. In both instances, it is evident that Washington
County will not need anywhere near the 142,000-acre-foot amount predicted by the
DEIS. Figure 11 displays the actual population and water consumption numbers for a
number of southwest cities with similar climates.49

48

United States Census Bureau. B25010: Average Household Size of Occupied Housing Units by Tenure.
https://data.census.gov/cedsci/table?lastDisplayedRow=10&table=B25010&tid=ACSDT1Y2018.B25010&hidePr
eview=true&q=B25010%3A%20AVERAGE%20HOUSEHOLD%20SIZE%20OF%20OCCUPIED%20HOUSIN
G%20UNITS%20BY%20TENURE
49
Albuquerque Bernalillo County Water Utility Authority. (2018, March). Water 2120: Securing our Water Future.
Albuquerque, NM.
http://www.abcwua.org/uploads/files/Your%20Drinking%20Water/2037_Water_Conservation_Plan.pdf
Rupprecht, C. (2019). Tucson Water Conservation Program 2018-2019 Annual Report. Tucson, AZ; Tucson Water.
https://www.tucsonaz.gov/files/water/docs/FY18-19-Conservation-Report-Final.pdf
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Figure 11: Population and Water Use, 2018
City

Water

Water

Authority

Consumption {af)

Population

Albuquerque/
Albuquerque,

Bernalillo

NM

County Water

98,000

678,000

105,106

731,236

242,376

2,200,000

184,513

594,660

Authority
Tucson, AZ

Tucson Water
Southern

Las Vegas, NV

Nevada
Water
Authority

WCWD DEIS Demand
Projections (2075)

Figure 11 shows that both Albuquerque and Tucson, cities with much more arid climates
than Washington County, support very large populations with just about 100,000 acrefeet of water. By comparison, the DEIS claims that the WCWD will need much more water
(184,000 acre-feet) to support far fewer people (595,000 people).50 Las Vegas is able to
support millions of people with just slightly more water than the DEIS claims WCWD will
need in 2075. These real world data points demonstrate, yet again, that the DEIS’s
demand claims are severely inflated.

I.B.2.b

The Provo Office of the Bureau has failed to adequately evaluate how
constructing the Lake Powell Pipeline will substantially decrease
water demand as a function of future water rate increases required to
pay for the project
The Provo Office of the Bureau has also inflated water demand as presented in the DEIS
by failing to address how the Lake Powell Pipeline financing proposal and its required
increase in water rates will substantially reduce water demand through the effects of
price elasticity on water demand. The future water demand calculations in the DEIS
failed to account for the decrease in water demand that would result from the planned
Southern Nevada Water Authority. SNWA conservation facts and achievements. (2019).
https://www.snwa.com/importance-of-conservation/conservation-facts-and-achievements/index.html.
50
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 14.
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massive increases in water rates and impact fees. This failure to consider this effect
severely inflates future water demand estimates, which appears to be intentional.
Although we understand that the Provo Office of the Bureau’s efforts to advance the Lake
Powell Pipeline for the benefit of residents in Utah, we presume that this office’s bias
towards engineering projects has led it to ignore the basis of market economics. A
qualified economist should be retained by the BOR through another office, which
understands how commodity markets operate to evaluate the scope of reduction in water
demand which will be caused by a 400-600% increase in water rates. The Provo Office of
the Bureau and its engineers appear to be failing to understand that a massive increase
in water rates is not a benefit to Utah residents, particularly those living in Washington
County, and the Provo Office’s failure to understand commodity delivery markets
represents the BOR’s failure to understand municipal water delivery economics. The size
of these rate increases is no longer being contested, including by advocates of the Lake
Powell Pipeline, and the DEIS must reflect this new understanding.
To finance the Lake Powell Pipeline, the State of Utah would act as a bank to pay for the
Lake Powell Pipeline construction costs by issuing a series of bonds on the bond market.51
The State of Utah has the best possible bond rating, AAA, and neither the Utah Board of
Water Resources nor the WCWD could afford to pay for the exorbitant costs of the Lake
Powell Pipeline without the State of Utah issuing bonds.52 The State of Utah will bond to
cover the construction and pre-construction costs of the LPP and include the financing
costs of paying bond investors their interest payments into the Lake Powell Pipeline
loan.53 The State of Utah will then issue this LPP loan to the recipients of the LPP water,
the WCWD, at a reasonable interest rate determined by the Utah Board of Water
Resources.54
This structure creates an obligation for the WCWD to repay the State of Utah for the full
construction and preconstruction cost of the LPP plus interest,55 an amount the 2019
Legislative Audit estimated could be as high as $4.6 billion.56 The WCWD plans to
generate the revenues needed to cover these repayments by increasing property taxes,
impact fees, and water rates.57
51

Thompson, Ronald. “RE: Lake Powell Pipeline Financing.” Received by Dennis Strong, August 14, 2008.
https://www.fitchratings.com/research/us-public-finance/fitch-affirms-utah-idr-at-aaa-rates-439mm-gos-aaaoutlook-stable-08-05-2020
53
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
54
Utah Code §73-28-402(4)
55
Ibid
56
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
57
Thompson, Ronald. “RE: Lake Powell Pipeline Financing.” Received by Dennis Strong, August 14, 2008.
52
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The DEIS assumed that the rate increases stated in the 2019 Legislative Audit would be
sufficient to cover the repayment obligations of the LPP.58 The rate increases stated in
the 2019 audit are the following:
•

Impact fees are planned to increase up to $1,000 annually from the 2017
fee of $7,417 through 2026, reaching $15,448.

•

Wholesale water rates are planned to increase $0.10 annually from the
2016 rate of $0.84 to $3.84 per 1,000 gallons.

•

Property taxes are planned to increase from the 2018 rate of 0.0648
percent to 0.1 percent by 2025.59

The Audit and therefore subsequently the DEIS used an unrealistically low estimate for
elasticity. This is a direct contradiction to other portions of the DEIS, which state that a
much larger elasticity should be used.60
The price elasticity of demand for a certain good can be found by dividing the percent
change in demand by the percent change in price. In the Audit, both these values are
given, allowing us to calculate the elasticity implicitly used in the audit’s analyses.
Specifically, on page 7 the audit states:
Conservation and price elasticity will reduce water consumption by 15 to 25
percent per capita by 2065.61
And on page 10 the audit states:
Wholesale water rates are planned to increase $0.10 annually from the 2016
rate of $0.84 to $3.84 per 1,000 gallons.62
Optimistically assuming that the entirety of the demand reduction was the result of price
elasticity results in a percent change in demand of -25%. The percent change in price
58

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix c-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 60.
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
60
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix c-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778.
61
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
62
Ibid
59
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from $0.84 to $3.84 is 357%. Dividing these numbers into each other yields an elasticity
of roughly 0.07 (i.e. 25% / 357% = 0.07).
This is an unrealistically low estimate for the elasticity of demand of water. Notably, on
page 65 of Appendix C-23, the Lake Powell Pipeline DEIS suggests that an elasticity of
0.65 is reasonable.63 On August 19th, 2019 the Balmoral Group, a consulting agency
contracted by the Executive Water Finance Board to study what the price elasticity of
demand for water is in Washington County, found that municipal water price elasticities
typically range from 0.5 to 1.16. They noted that their preliminary analysis indicated that
Washington County would have a price elasticity of demand for water of roughly 0.76.64
If an elasticity of 0.65 were used in the Audit and the DEIS, then the resulting decrease
in demand from a 357% increase in water rates would be roughly 232%. If 0.76 were used,
the resulting decrease in demand from a 357% increase in water rates would be roughly
271%. Both of these values are much larger than the assumed 25% demand decrease.
Future water demand would decrease so much that the total amount of revenue
generated from water sales would also decrease. Since the WCWD would have to generate
a certain amount of revenue to make payments on their LPP loan and avoid a default,
they would have to raise water rates again to compensate for the decrease in revenue.
This would lead to further demand reductions via elasticity and a restarting of the cycle.
This “looping effect” would force the WCWD to raise water rates substantially more than
the 2019 Legislative Audit and DEIS assume.
In fact, for the last 10 years, a group of PhD economists from several Utah academic
institutions have been studying the financial obligations of the proposed Lake Powell
Pipeline through a series of detailed economic analyses that have been shared with
elected and appointed Utah officials, the public and the media.65 These PhD, tenured
university economists are highly-experienced in public lending standards and public and
commercial financing practices to pay for large capital projects, like the Lake Powell
Pipeline.
Their 96 pages of analyses document problems with the economically-infeasible nature
of the proposed Lake Powell Pipeline, specifically with the increases in water rates,
impact fees, and property taxes that the LPP would require.66 The economists created a
63

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 65.
Balmoral Group. “Elasticity of Demand for Water Supply.” Presentation to the Executive Water Finance Board.
August 19th, 2019.
65
Blattenberger et al. (2015). Lake Powell Pipeline Economic Feasibility Analysis for Washington County, UT.
66
Ibid
64
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model that calculates the necessary rate increases to repay the LPP at varying initial
costs.67 We used this model to calculate what rate increases would need to occur to repay
the LPP with the costs provided by the DEIS and the 2019 Audit.68 The results are
summarized in Figure 12.
Figure 12: Increases Needed to Repay the LPP
Cost Estimate

$2.4 billion
(Legislative Audit)
$1.5 billion
(Southern Low)
$1.7 billion
(Southern High)
$1.5 billion
(Highway Low)
$1.6 billion
(Highway High)

Rate & Fee Increases
Water Rate

Impact Fee

1233%

438%

521%

287%

598%

309%

488%

278%

560%

299%

This table demonstrates that, once elasticity is accounted for, water rates need to
increase somewhere between 488% and 1,233% and impact fees need to increase
somewhere between 278% and 438% to repay the LPP. This is substantially higher than
the 357% water rate and 108% impact fee increase assumed by the 2019 Legislative Audit
and DEIS.
These huge increases in water rates and impact fees will not only make the LPP very
difficult or impossible to repay but will substantially decrease demand for water and
housing. In fact, an elasticity of -0.65 applied to a rate increase of 1,233% results in a
water demand decrease of over 800%. A brief literature review indicates that a reasonable
elasticity for impact fees is -0.3,69 meaning that housing demand would reduce 131% if a
438% impact fee increase occurs. However, when the DEIS calculated demand for the
WCWD on page 14 of Appendix B, it did not account for either of these demand-reducing
elasticities. This led the DEIS to conclude that water demand in the WCWD is much
higher than it will actually be.
67

Ibid
Costs from the DEIS were obtained from Table 2.2-2 from page 23 of appendix C-23. Costs reflect construction
costs plus interest during construction. OM&R costs are built into the economists’ model so they were excluded
from the input cost to avoid double counting.
69
Green, R. K., Malpezzi, S., & Mayo, S. K. (2005). Metropolitan-specific estimates of the price elasticity of supply
of housing, and their sources. American Economic Review, 95(2), 334-339.
68
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The DEIS’s refusal to take elasticity into account when creating water demand estimates
for the WCWD is especially concerning given that elsewhere in the DEIS it is
acknowledged that elasticity would likely depress demand.
In Appendix C-23, the DEIS states the following in regards to elasticity:
Assuming a long-run price elasticity of demand for domestic water supply of 0.65 and an annual increase in retail water rates of 5.2 percent as described
for water costs in the Audit Report over 30 years, water use per user would
decrease by 3.38 percent annually. A 1.5 percent increase in price would result
in a 0.975 percent annual decrease in use per user. However, if the number of
households and commercial users increase greater than the decrease in use,
then total demand would increase. The estimated price elasticities less than 1.0 also indicates total water revenues from water charges would continue to
increase overall.70
There are a number of problems with this statement. First, this statement affirms that
the DEIS assumed that the 357% water rate increase stated by the 2019 audit would be
sufficient to repay the LPP. However, it was shown above that this is not the case. Water
rate increases would, depending on the final cost of the project, be between 488% and
1,233%.
In addition, these water rate increases would decrease demand by a substantial amount.
Yet, when the DEIS calculated WCWD’s expected future demand on page 14 of Appendix
B, they did not factor in these demand reductions whatsoever.
Even in Appendix C-23, which is dedicated to examining the effect of elasticity on water
demand, the DEIS does not perform the calculations to see what the actual effect of price
elasticity upon water demand inside Washington County is. Instead, the DEIS ends its
analysis by posing a hypothetical claim that water demand will continue to increase so
long as the rate of growth is larger than the accompanying reductions in demand.
Washington County water demand will reduce by at least 3.38% per year as a result of
price elasticity71 and population growth will increase water demand at 2.516% per year.72
70

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix c-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 60.
71
This figure assumes that the 2019 Audit’s conservative 357% water rate increase is the correct one to use. If a
more realistic water rate increased is used (i.e. if 1,233% is used), the yearly annual decrease in demand would be
much larger than 3.38%.
72
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix c-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 20.
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This means that demand reductions from rising prices outpace population growth,
causing the annual demand for water in the WCWD to decrease.
This sets up a major and problematic contradiction in the DEIS. In Appendix C-23, the
Provo Office’s analysis shows that water demand in Washington County will decrease
through time as a result of increasing water rates.73 Yet, in Appendix B, the Provo Office
ignores the findings of Appendix C-23 and states that water demand in the WCWD will
grow through time.74 This inconsistent treatment throughout the DEIS of how increasing
water rates will affect water demand is arbitrary and capricious.
By not factoring price elasticity into their water demand estimates, the Provo Office
contradicted itself and failed to accurately model demand in Washington County. This
lead the Provo Office to create inflated and severely inaccurate water demand estimates
for Washington County in the DEIS.
The Lake Powell Pipeline Development Act requires that the construction costs of the
Lake Powell Pipeline be repaid with interest. Yet the Provo Office has failed to properly
evaluate whether repayment can occur in its rush to satisfy Utah water lobbyists. The
ability to repay is a critical consideration used to measure whether there is actual
demand for a new project in a specific area. If a prospective borrower, in this case the
Washington County Water District, in unable to repay a loan it means that the loan in
question is not meritorious. Yet the Provo Office of the Bureau has failed to consider
this critical question, during a declining pandemic economy when public capital is even
more precious than it was when the Utah’s credible economists performed their analysis.

I.B.2.c The DEIS includes an erroneously high system loss percentage in its
demand estimate, thereby unjustifiably inflating water demand
Column four of Table 6.2-1, reproduced as Figure 8, indicates that the WCWD loses about
15% of its water to system losses.75 To account for this, Table 6.2-1 inflates demand by
15%. Problematically, however, the system loss coefficient never drops below 0.154 over
many decades, meaning that the WCWD does not plan to reduce the amount of water
they lose to system loss. This means that as WCWD’s demand increases and the price of
water inside Washington County increases alongside it, the amount of water lost to
system loss will increase as well. Figure 13 shows how much water these system losses
would result in.
73

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix c-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 60.
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 14.
75
Ibid.
74
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Figure 13: System Loss Amounts Under Various System Loss Percentages
Year

Water Lost with

Water Lost with

15.4% System Loss 10% System Loss

Water Saved by

Water Lost with

Reducing System Loss

5% System Loss

from 15% to 10%

Water Saved by
Reducing System Loss
from 15% to 5%

2015
2020
2025
2030
2035
2040
2045
2050
2055
2060
2065
2070
2075

7,885
9,328
10,467
11,516
12,591
13,550
14,410
15,866
17,399
19,001
20,715
22,583
24,619

5,120
6,057
6,797
7,478
8,176
8,799
9,357
10,302
11,298
12,338
13,451
14,664
15,987

2,765
3,271
3,670
4,038
4,415
4,751
5,053
5,564
6,101
6,663
7,264
7,919
8,632

2,560
3,029
3,398
3,739
4,088
4,399
4,679
5,151
5,649
6,169
6,726
7,332
7,993

5,325
6,299
7,069
7,777
8,503
9,151
9,731
10,715
11,750
12,832
13,989
15,251
16,626

Total

199,930

129,824

70,106

64,912

135,018

Notes: Values in acre-feet; values calculated using original numbers from Table 6.2-1, Appendix B, pg. 14

This table shows that by 2075, the WCWD would lose 24,619 acre-feet of water, a massive
quantity of water for a relatively small community. To put this figure into context, this
lost water volume is more than all the municipal water used in Washington County in
each of the years from 2015 to 2020.76 It is impossible to entirely eliminate system loss,
but system loss can be reduced substantially, particularly through efficiency measures
and basic infrastructure upgrades and repairs.77 It is not unusual for water suppliers to
obtain system loss values of around just 5% or less through software created by the
American Water Works Association.
The more valuable the lost water is, the more worthwhile additional efficiency upgrades
are.78 Since the WCWD could potentially avoid the construction of the multi-billion
dollar LPP by reducing system loss and implementing other conservation measures, the
value of this saved water would likely be extremely high. Therefore, it would make sense
for the WCWD to try and reduce this system loss number. If WCWD reduced their system
loss to 5%, it could save 135,018 acre-feet of water over 50 years. Therefore, by including
an erroneously high system loss ratio in the demand estimate, the BOR unjustifiably
inflated water demand in the WCWD.

76

WCWD Response to GRAMA.
Ziegler, D., Sorg, F., Fallis, P., Hübschen, K., Happich, L., Baader, J., ... & Knobloch, A. (2012). Guidelines for
water loss reduction. A Focus on Pressure Management.
78
Ibid.
77
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It is ironic that the Bureau of Reclamation, which has an active funding program of grants
available to communities to eliminate system water losses in conveyance systems, is
proposing a project that relies upon high system losses to justify its approval. This once
again casts the Provo Office of the Bureau as proposing a project in contradiction to the
ongoing policies and standards of the rest of this federal agency.

I.B.2.d

The DEIS uses incorrect and outdated population estimates in its
demand estimate, thereby once again unjustifiably inflating future
water demand
The WCWD effectively has two jurisdictions, a taxable area and a service district. The
taxable area is the area from which WCWD collects property taxes. According to the Utah
State Tax Commission, WCWD’s 2019 taxable area was essentially the entirety of
Washington County.79 This means that WCWD collects property taxes from almost the
entire population of Washington County, even from those not receiving any water from
the WCWD.
WCWD’s service district, on the other hand, is the area and population to which WCWD
actually provides water. The 2016 Water Needs Assessment, a document authored by the
Division of Water Resources (DWRe), states that WCWD provides water to about 85% of
Washington County’s population.80 This is significantly less than the population WCWD
collects property taxes from.
The DEIS conflates these two geographies and wrongly assumes that the WCWD will
serve water to the entirety of Washington County. In other words, the DEIS mistakes
Washington County’s taxable area as being synonymous with their service area. Figure
14 demonstrates this principal by comparing the expected future population of
Washington County to the fraction the DEIS claims the WCWD will serve. It shows that
the DEIS erroneously assumes that the WCWD currently services 98% of Washington
County’s population, which is effectively WCWD’s taxable area.

79

2019 Tax Rates by Tax Area. Utah State Tax Commission. Pg 332-344. https://propertytax.utah.gov/taxrates/area-rates/taxarearates2019.pdf
80
Final Water Needs Assessment. Utah Division of Water Resources (2016). Pg. 2-3.
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Figure 14: Demonstration of WCWD's Inflated Population

Year

% Wash County Pop
(DEIS) Pop in Gardner Inst. Total
the DEIS Claims is in
WCWD
Wash. County Pop
WCWD's Service
Service Area 1
Projections2
Area

2015
2020
2025
2030
2035
2040
2045
2050
2055
2060
2065
2070
2075

151,360
182,689
214,408
246,338
280,731
314,199
348,064
383,226
420,257
458,960
500,349
545,470
594,660

154,602
186,618
219,019
251,636
286,768
320,956
355,549
391,468
429,295
468,830
508,952
-

97.90%
97.89%
97.89%
97.89%
97.89%
97.89%
97.89%
97.89%
97.89%
97.89%
98.31%
-

(1) LPP DEIS, Appendix B, Page 14
(2) KGPI 2017 County Projections

However, WCWD’s taxable area is substantially larger than their service area. Assuming
that the WCWD provides water to their taxable area incorrectly inflates WCWD’s
expected demand. WCWD actually services about 85% of Washington County’s
population,81 meaning that a system ratio of 85% should have been used. It is also not
clear that all future residents of Washington County will be serviced by the WCWD.
Many in fact will be served by other local water suppliers with their own water supplies
which are not being considered in this DEIS.
Figure 15 calculates what actual population in WCWD’s service area would be if the DEIS
used the correct 85% value.

81

Final Water Needs Assessment. Utah Division of Water Resources (2016). Pg. 2-3.
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Figure 15: Corrected WCWD Population
Pop in
Year

% Wash County Pop Gardner Inst. Total
Actually in WCWD's Wash. County Pop
SeNice Area 1

Projections

WCWD
SeNiceArea
Using85%
System Ratio

2015
2020
2025
2030
2035
2040
2045
2050
2055
2060
2065

85%
85%
85%
85%
85%
85%
85%
85%
85%
85%
85%

154,602
186,618
219,019
251,636
286,768
320,956
355,549
391,468
429,295
468,830
508,952

131,412
158,625
186,166
213,890
243,753
272,813
302,216
332,747
364,901
398,506
432,609

(1) 2016 Water Needs Assessment (DWRe)

This table demonstrates that if WCWD’s actual service area population is used, rather
than its taxable area, the expected population decreases by nearly 68,000 people. This
reduces WCWD’s expected demand significantly.

I.B.3

The DEIS failed to analyze how the COVID-19 pandemic and the
resulting economic recession will affect future water demand by
slowing population growth and economic growth in Washington
County
The COVID-19 pandemic hit the United States in early 2020. On March 6, 2020, Utah
Governor Gary Herbert declared a state of emergency, and by mid-March “[t]he
unraveling of the life Utahns once knew started to accelerate.”82 Reclamation issued the
DEIS for the Lake Powell Pipeline in June 2020—three months after Governor Herbert
declared a state of emergency and normal life in Utah was fundamentally changed. The
DEIS, however, entirely omits any mention of the pandemic or the resulting economic
recession.

82

Dennis Romboy, The day everything changed: The Utah coronavirus story, Deseret News, May 2, 2020,
https://www.deseret.com/utah/2020/5/2/21239082/coronavirus-covid-19-utah-salt-lake-city-nba-jazz-rudy-gobertearthquake.
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The DEIS’s failure to acknowledge and discuss the pandemic and the recession results in
an arbitrary and capricious purpose and need statement. The purpose and need of the
Lake Powell Pipeline is highly dependent on forecasts of future population growth and
economic growth, and the pandemic and the recession will slow both. In short, the
growth projections underlying the DEIS are now severely outdated.83 Therefore, the FEIS
must analyze how the pandemic and the recession will impact the purpose and need for
the Lake Powell Pipeline.
The pandemic is depressing growth in Washington County in two ways. First, short-term
growth in Washington County and migration to the county is being stifled by public
health policies like “shelter-in-place,” which prohibit and/or strongly discourage people
from physically moving to or visiting locations away from their homes. This is negatively
impacting migration, thereby stifling the factor that is expected to drive about a third of
Utah’s future growth.84
Second, the economic fallout of the pandemic will likely persist for many months if not
years. The pandemic has created the worst economic downturn in United States history
since the Great Depression.85 Early estimates of national GDP for the second quarter of
2020 show a massive and unprecedented drop of nearly 35 points.86 The Provo Office’s
failure to even address this massive change in economic conditions occurring in America
and the project area is an egregious oversight.
It is difficult to estimate just how long the recession will last, but some peer-reviewed
papers are already predicting that the world economy will not normalize for many years,
even after a vaccine has been developed and distributed.87 Unemployment in Washington
County spiked to its highest level in 30 years during the midst of the pandemic.88 This is
discouraging investment in Washington County and dissuading migration.
Some of the state’s top demographers are already saying that Utah will likely experience
severely slowed population growth as a result of the COVID-19 pandemic.89 This means
83

University of Utah Kem C. Gardner Policy Institute (Gardner Institute). 2017. Utah’s Long-term Demographic
and Economic Projections. University of Utah, Salt Lake City, Utah.
84
Ibid.
85
Fernandes, N, Economic effects of coronavirus outbreak (COVID-19) on the world economy, Available at SSRN
3557504 (2020).
86
https://www.frbatlanta.org/cqer/research/gdpnow
87
Guerrieri, V., Lorenzoni, G., Straub, L., & Werning, I, Macroeconomic Implications of COVID-19: Can Negative
Supply Shocks Cause Demand Shortages? (No. w26918) National Bureau of Economic Research.
88
U.S. Bureau of Labor Statistics, Unemployment Rate in Washington County, UT [UTWASH3URN], retrieved
from FRED, Federal Reserve Bank of St. Louis; https://fred.stlouisfed.org/series/UTWASH3URN, August 19,
2020.
89
Davidson, Lee. “COVID-19 may finally tap the brakes on Utah’s blazing fast population growth.” (05/13/20).
https://www.sltrib.com/news/politics/2020/05/13/covid-may-finally-tap/
1055 East 2100 South

•

Suite 201

•

Salt Lake City

• • •
Utah

84106

(801) 486-4776

•

www.utahrivers.org

49

9603

that the 2017 Gardner population projections, which estimate that Washington County’s
population will nearly triple, are unlikely to hold true. The severity of the public health
and economic crises caused by COVID-19 will likely reduce the level of growth in
Washington County substantially. Therefore, the DEIS should not base the need for the
LPP off these now outdated population projections, and Reclamation must analyze for
these new facts in the FEIS.

I.B.4

If The Provo Office of the Bureau used reasonable water supply and
demand estimates, it would show that there is no need for the Lake
Powell Pipeline
The DEIS compares water supply with water demand to determine whether Washington
County needs water from the LPP. Since the DEIS narrowly defines the purpose of the
project and then greatly inflated water demand and severely underreported water supply,
it finds that there will be a water shortage in Washington County and that the LPP will
be needed. Specifically, the DEIS claims approximately 86,000 acre-feet of water per year
will be necessary to meet water demand in 2060.
As discussed above, this is a false justification for the Lake Powell Pipeline. The demand
estimates underpinning this statement have been inflated 150% to 200%,90 and the
supply estimates exclude an enormous amount of water from both the Virgin River and
from various secondary sources. If reasonable, water supply and demand estimates had
been used, there would be no need for the LPP.
Figure 2 demonstrates that there will be at least 189,000 acre-feet of water in the
Washington County, and Figure 10 demonstrates that one acre-foot of water can support
at least 2.5 households (or 6.5 people). This means that Washington County’s future
water supply could reasonably support 1.2 million people, which is far more than 508,000
people the Gardner Institute projects will be present in Washington County in 2065.91
Moreover, these projections are now outdated, as they do not account for how the
pandemic and the economic recession will impact population growth in Washington
County.
The DEIS further claims that part of the need for the LPP project is to create a secure
water supply. See the following quote:
A more diverse and secure water supply is needed to mitigate vulnerabilities to
90
91

See Figure 9: Summary of Observed vs. Inflated DEIS Demand Values
University of Utah Kem C. Gardner Policy Institute (Gardner Institute). 2017. Utah’s Long-term Demographic
and Economic Projections. University of Utah, Salt Lake City, Utah.
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unexpected demand and supply scenarios and ensure reliable water deliveries
into the future.92

This too is a false statement. Washington County currently has ample and diverse water
sources. Figure 2 demonstrates that there is at least 189,000 acre-feet of reliable, nongroundwater sources in Washington County and Figure 1 shows that the BOR does not
expect flows in the Virgin River to decline by any significant amount even with all the
additional pressures of climate change. The BOR itself estimates that flows in the Virgin
River will remain well above 160,000 acre-feet throughout the century.93
Furthermore, the district claims to have access to a 100,000 acre-feet water “bank,”
which will be used to shore up supplies during anomalously low-water years.94 The
district states that this emergency water storage will eventually grow to 300,000 acrefeet.95 This is a tremendous quantity of water and is more than enough to provide a secure
source to a population of just over 500,000 people.

I.B.5

The WCWD’s “pay-as-you-go” plan demonstrates that even the
WCWD acknowledges that there is no serious or pressing need for
additional water in Washington County
In public discussions related to the repayment of the proposed LPP, water officials from
the DWRe and the WCWD devised a financial scheme they called “Pay-As-You-Go.”96 In
a 2008 correspondence between WCWD and the DWRe, the WCWD’s General Manager,
Ron Thompson, outlined this pay-as-you-go concept, asking for confirmation from the
DWRe about the proposal.97 The concept would allow the WCWD to defer paying for the
entire project by instead buying smaller portions of the LPP’s water, which they refer to
as “blocks.”98 According to these officials, the WCWD would only pay the costs and
interest associated with one small block of water at a time.99
This scheme was presented by the WCWD to the Executive Water Finance Board (EWFB)
92

Lake Powell Pipeline Draft Environmental Impact Statement, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 9.
Reclamation. 2014. “Virgin River Climate Change Analysis Statistical Analysis of Streamflow Projections.”
Technical Memorandum. Katrina Grantz. March 26, 2014.
94
Fitch Ratings. 2017. “Correction: Fitch Upgrades Washington County Water Conservancy, UT's Water Revs;
Affirms GOs”.
95
Ibid.
96
Thompson, Ronald. “RE: Lake Powell Pipeline Financing.” Received by Dennis Strong, August 14, 2008.
97
Ibid
98
Ibid
99
Ibid
93
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at a June 2018 meeting. The relevant slide from the presentation is shown in Figure 16.100
This graphic demonstrates that the WCWD plans to withdraw an initial 15,600 acre-feet
of water from the LPP and then slowly add 2,700 acre-foot increments. This
demonstrates that even the WCWD recognizes that LPP water is not needed in
Washington County.
Figure 16: Pay-as-you-go as Presented to the EWFB
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Similarly, Attachment B of Appendix C-10: Hydrology provides a chart of expected water
withdrawals from Lake Powell by the LPP.101 It, like Figure 16, shows that the WCWD
does not plan to fully use the LPP’s water for many years. It is presented in Figure 17.

100

Aguero, Jeremy. (2018, June). The Economic and Fiscal Implications of Water Policy in Washington County,
Utah. Slides presented at Executive Water Finance Board meeting, Salt Lake City, UT. Electronic copy of
presentation: https://gomb.utah.gov/wp-content/uploads/2019/04/WCWCD-Economic-and-Fiscal-ImplicationsJeremy-Aguaro.pdf
101
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-10, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Attachment B.
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Figure 17: Pay-as-you-go as Represented in the DEIS

This figure demonstrates that the WCWD does not plan to withdraw 86,000 acre-feet of
water from the LPP until about 2049. The WCWD’s pursuit of this unorthodox withdrawal
schedule proves that they do not have a pressing or serious need for LPP water in
Washington County.

Previous planning documents and official testimony from the WCWD
and the Utah Board of Water Resources relating to need are
contradictory and demonstrate these agencies’ troubling history of
deception
Both the WCWD and the Utah Board of Water Resources (UBWRe) have a disconcerting
history of submitting contradictory and false information about the WCWD’s water
supply and demand to state and federal officials. Exaggerating future or existing water
use is no different than a government representative intentionally exaggerating the
number of constituents needing services, or the amount of services an agency claims to
deliver to said constituents. It also raises questions regarding the validity of the need
estimates provided in the DEIS.
In their official document submissions to FERC to receive federal permits for the
proposed Pipeline, DWRe clearly indicated that Washington County residents are using
far more water than the U.S. average or Utah average. On page 45 (3S5) of the April 2016
Final Lake Powell Pipeline Water Needs Assessment submitted by the Utah Division of
Utah
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Water Resources to FERC, Washington County residents used 325 gallons of municipal
water per person per day.102
The Division calculated future water needs using this water use figure of 325 from the
year 2010, because they sought to demonstrate to FERC that Southwestern Utah needs
the Lake Powell Pipeline. This can be plainly seen in the April 2016 Final Lake Powell
Pipeline Water Needs Assessment, which includes the following water demand chart
showing the long term water ‘needs’ of Washington County, based on this water use
figure of 325 gallons.103
Figure 18: Water Demand from the 2016 Water Needs Assessment
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This water use figure of 325 has received immense criticism from Utah legislators, the
public and the media since it is more than twice the national average and significantly
higher than the per person water use of most Western U.S. cities. Perhaps that’s why on
August 22 at the Water Development Commission, a representative of the Washington
County Water District testified to the Commission that Washington County residents are
using just 140 gallons of water per person per day:
So we’re about, with some second use, which is an estimate, we’re in the 140
gallons per capita per day. (Audio minute 2:16:51)
This 140-gallon figure is less than half the 325 gallon per day water use figure presented
to FERC by the Division. If indeed Washington County residents are using just 140
102

Utah Division of Water Resources. Final Lake Powell Pipeline Water Needs Assessment, April 2016, sec. 3.2.1,
pg. 42
Utah Division of Water Resources. Final Lake Powell Pipeline Water Needs Assessment, April 2016, figure 4S6,
pg. 45.
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gallons per person per day, then there is no need for water from the Lake Powell Pipeline,
and therefore the proposed RMP amendment. The water demand graph below and the
line in red shows future water needs based on the District’s claim that Washington
County residents are using just 140 gallons of water per day.
Figure 19: Water Demand with 140 gpcd
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The graph above demonstrates that the District’s current water supply is enough to
sustain growth beyond the year 2060 without water from the Lake Powell Pipeline. If
Washington County residents are using 140 gallons of water a day, as presented by the
District’s representative, then this is great news for taxpayers because it means the
District is not running out of water and there is absolutely no need to spend billions on
the Lake Powell Pipeline. This contradictory information is extremely disconcerting as it
implies a concerted effort to misinform the Utah Legislature or FERC, or both. It also
implies that BOR has been misinformed about the need for the proposed LPP project.
Incredibly, the District representative also presented data to the Commission, which
contradicts his own testimony regarding water use and future water needs.
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Figure 20: WCWD Presentation to FERC

Washington County Water Supply and Anticipated Demand
~
Demand: 149,873 af
Supply: 72,840 af
Ratio: 205.8%

2030
Demand: 75,109 af
Supply: 72,840 af
Ratio: 103.1%

2015
Demand: 48,599 af
Supply: 59,170 af

Addltlon• I Water Supply Under Development
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Accompanying a slide of the above graphic, the District’s General Manager testified at
the August 22 Committee meeting that Washington County had nearly 50,000 AF of
water demand in 2015:
The blue line here is current developed water supply within the County some of
that is District water some of that is municipal. Our current demand in 2015
was about 50,000 acre-feet of water. By 2030 we project a demand of 75,000
acre-foot and by 2016, 149,000 acre foot. That’s assuming our population
grows during that time frame to about a half a million people. That’s also
assuming that we will have achieved a 35% per capita reduction by the 2060
time frame.104
The District presented population data for the years cited in the above slide, 2015, 2030,
and 2060. This makes it easy to calculate per person water use by dividing the Water
Demand presented in this graph by the population numbers presented to Utah
Legislative Committee by the District, which shows the per person water use is 289 in
2015, 268 in 2030 and 267 in 2060. Clearly these water use figures differ markedly from
the 140 gpcd number the District representative testified to on August 22. The data
presented on the slide contradicts the District’s statements about water needs.

I.B.7

The WCWD has previously provided contradictory and incorrect
information to official governing bodies pertaining to elasticity,
raising questions about the validity of the DEIS’ demand estimate
The WCWD has previously misinformed the public, Utah legislators, and the executive
branch about the impact of water rate increases on Washington County’s water use. This
104

Audio from the Legislative Water Development Commission meeting August 22, 2017, audio minute 2:04:50,
http://utahlegislature.granicus.com/MediaPlayer.php?view_id=2&clip_id=21769&meta_id=741495

56

9603

t)

UTAH RIVERS COUNCIL

deception raises serious doubts as to the validity of the information the WCWD provided
to the BOR.
On June 13, 2018, a representative of the WCWD misinformed the Executive Water
Finance Committee about the impact of its proposed water rate increases upon water
demand.105 In his presentation, the representative noted that the WCWD is planning on
raising water rates in Washington County by 300%.106 This large increase in water rates
is needed to pay the high construction costs of the proposed LPP. The slide below clearly
indicates the water district’s intention to raise water rates.
Figure 21: WCWD Old Planned Rate Increases

Water Rate Increases Planned
in Washington County
Period

Wholesale Rate Increase

2020

$0.50

2025

$1.00

2030

$1 .50

2035

$2.00

2040

$2.50

2045

$3.00

2050

$3.00

2055

$3.00

2060

$3.00

2018-2060

$2.12

1

300% Water
Rate Increases

However, the WCWD has failed to accurately account for the impact of reduced water
demand as a function of increased water price. Getting price elasticity correlation
estimates and water rate revenue calculations wrong is more than just unprofessional, it
is financially irresponsible to a water agency’s customers. The intentional inaccurate
forecasting and/or communicating erroneous future rate revenue can lead to increased
indebtedness, the downgrading of bond ratings, staff termination and in some cases the
conviction of financial fraud. It is equally disappointing to see the Provo Office fail to
105

Aguero, Jeremy. (2018, June). The Economic and Fiscal Implications of Water Policy in Washington County,
Utah. Slides presented at Executive Water Finance Board meeting, Salt Lake City, UT. Electronic copy of
presentation: https://gomb.utah.gov/wp-content/uploads/2019/04/WCWCD-Economic-and-Fiscal-ImplicationsJeremy-Aguaro.pdf
106
Ibid
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serve the public interest with this same disregard for the impact of water rate increases
on Washington County’s population – particularly during the pandemic economy.
The WCWD’s representative assumed an elasticity rate of 0.5 during his June 2018
presentation. This is evidenced by the following graphic from the presentation:
Figure 22: WCWD's Assumed Elasticity
Price elasticity assumptions have
been integrated into the WCWCD's
supply-demand estimates since

2016
Assumptions designed to be
conservative
Additional study is needed on the
sustainability of consumption
behavior changes

l ·
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Alas, the WCWD failed to either understand basic market economics or chose to
intentionally misinform this public body in the same presentation by failing to account
for the elasticity of price upon demand. In spite of their stated intention to raise water
rates by 300%, the WCWD did not present the real reduction in water use which would
occur under this massive increase in water rates. At a water use of 304 gpcd, a 300%
increase in price should reduce water use to roughly 152 gpcd. But instead, the WCWD
presented the claim that water use would only drop some 20% to 182 gpcd in response to
a 300% increase in water rates:
Figure 23: GPCD of 182 from the Same Presentation
250

GPCD: 229.6

Assumption #3
Higher water prices
will result in less
water demanded and
increase conservation
50
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INW,\SrllNUT,\t-1
GTO\J ir:tmml..J
~

FISCALIMPLIC..A~

58

9603

t) UTAH RIVERS COUNCIL
In another slide, the WCWD provides an estimate of 215 gpcd for the same time period.
Figure 24: GPCD of 215 from the Same Presentation
Water Rates
Adjusted
GPCD

Total WCWCD
Deliveries

Wholesale Rate
Increase

Capital
Yield

2020

265.0

8.98 B gallons

$0.50

$4.49 M

2025

253.9

11.2 B gallons

$1 .00

$11 .18 M

2030

243.4

13.2 B gallons

$1 .50

$19.77 M

2035

233.0

15.2 B gallons

$2.00

$30.37 M

2040

223.7

17.0 B gallons

$2.50

$42.41 M

2045

215.3

18.7 B gallons

$3.00

$55.96 M

2050

2 15.3

21 .4 B gallons

$3.00

$64.25 M

2055

215.3

24.3 B gallons

$3.00

$72.98 M

Period

Sensitivity #3
What is the revenue
generating capacity of
WCWCD considering
price elasticity and
conservation?

2060

21 5.3

27.4 B gallons

$3.00

$82.10 M

2018-2060

232.0

730.4 B gallons

$2.12

$1 ,746.6 M
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The WCWD has failed to accurately incorporate the elasticity of price upon demand for
the purpose of accurately determining future water use and therefore future water rate
revenues. The agency and its lobbyists have also failed to understand how elasticity
impacts its ability to repay Utah taxpayers for their monetary investment in the LPP. For
the WCWD to use either gpcd value, 182 or 215, after agreeing that elasticity is 0.5, is
either intentional malfeasance or innocent incompetence about the fundamental basics
of their chosen profession: water delivery. Either way, the revenues calculated in this
testimony by the WCWD do not meet professional standards in the water supply
industry. This demonstrates a troubling history of incompetence or deception within the
WCWD relating to water demand. It is also further evidence that the flawed purpose and
need statement for the Lake Powell Pipeline relied on incorrect and outdated data and
assumptions.

II.

The Provo Office of the Bureau failed to adequately account for the
effects of climate change in the DEIS

II.A The BOR failed to address whether Utah will have enough water
remaining in its allocation of the Colorado River to supply the Lake
Powell Pipeline given water volume decreases caused by climate
change
A vast chorus of scientists have published numerous studies demonstrating that climate
change will substantially reduce Colorado River flows in the future in addition to the
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impacts already observed. Consequently, Utah will likely not have enough water
remaining in its Colorado River allocation to supply the additional water diversions
proposed by the Lake Powell Pipeline without cutting other existing water uses in Utah.
The Bureau’s own 2012 climate change study on the Colorado River identified that 1 in
every 4 or 5 years there will not be enough water in the Colorado River to satisfy all uses
by the year 2060. Despite the consensus within the scientific community, the BOR failed
to study this issue in the LPP DEIS. This failure to take a hard look at how climate change
and declining Colorado River waters supplies will impact the Lake Powell Pipeline
violates NEPA, and the FEIS must fully analyze this issue.
In order to determine the feasibility of the Lake Powell Pipeline, the Provo Office of the
Bureau should have, but did not, study whether Utah will reasonably have enough water
in its Colorado River allocation by the mid-century to support the additional diversions
proposed by the Lake Powell Pipeline. Without this analysis, the BOR’s study is
incomplete and does not adequately consider the impacts of climate change to Utah’s
Colorado River allotment.
Instead the BOR examined what effects the LPP may have on the elevation level of Lake
Powell if the LPP could withdraw water without issue from Lake Powell and included some
climate change modeling in this analysis.107 This is a fallacious and potentially specious
analysis that not only undermines the BOR’s own published science on climate change
and its impacts to the Colorado River, it raises questions as to why the Provo Office would
go out of its way to deny climate change impacts being observed in 2020.
In essence, the analysis conducted by the Provo Office of the Bureau in Appendix C-10
simply assumes that Utah will have enough water in their Colorado River allocation to
supply the Lake Powell Pipeline as a matter of political expediency. The Provo Office of
the Bureau does not conduct any analysis or cite any studies to prove the legitimacy of
this assumption. We once again must raise the ethical question of who the Provo Office
of the Bureau is serving – the public or Pipeline lobbyists?
Furthermore, the analysis conducted by the Provo Office of the Bureau in Appendix C10 does not attempt to accurately model the elevation level of Lake Powell, creating
results that are not applicable to real world policy decisions, like the pending ROD. This
is stated explicitly by the BOR on Appendix C-10, page 32:
Note that these model results do not represent what the actual reservoir
elevations or releases would be in any particular year. Model results should be
interpreted based on the relative differences between the Pipeline and No
107

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-10, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778.
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Action Alternatives.108

This occurs because the BOR uses unrealistic demand assumptions to simplify their
modeling process. They admit to this on page 32 of Appendix C-10:
It is recognized that the Upper Basin States plan to develop their compact
allocated Colorado River water and, as such, it is highly unlikely that depletions
would remain at the 2020 level in the future. It should also be noted that the
modeling effect of holding most Upper Basin depletions constant at 2020 levels
results in depletions significantly lower than the future long-term depletion
projections provided by the Upper Basin States, which assume that Upper Basin
depletions would grow through 2060.109
This is problematic because Lake Powell is projected to quickly reach cavitation,
effectively halting hydropower generation at Glen Canyon Dam.110 This would likely be a
violation of the Upper Basin’s Drought Contingency plan, which aims to preserve
hydropower generation at the Glen Canyon Dam through various demand management
strategies.111 Building the LPP would only exacerbate this process, accelerate Lake
Powell’s decline and violate the Drought Contingency Plan by failing to address demand
management among some of the biggest water wasters in the Colorado River Basin –
Washington County water users and their 300+ gpcd water use.
By failing to even attempt to accurately project elevation levels in Lake Powell if the
Pipeline is built, the BOR is essentially refusing to study what effect the LPP may have
on hydropower generation at Lake Powell. This failure to take a hard look at how the Lake
Powell Pipeline would affect hydropower generation violates NEPA.
In addition, by failing to accurately model Lake Powell’s elevation level, the BOR is
effectively refusing to study whether or not the LPP’s intake pipe will be above or below
the water line in Lake Powell, an essential component of the LPP’s technical feasibility.
This violates NEPA’s hard look requirement. If the LPP’s water intake is above the water
line in Lake Powell, it will not be able to withdraw water from the LPP, thus resulting in
a “dry” pipeline.

108

Ibid, page 32.
Ibid.
See Figure 26
111
Bureau of Reclamation. “AGREEMENT FOR DROUGHT RESPONSE OPERATIONS AT THE INITIAL
UNITS OF THE COLORADO RIVER STORAGE PROJECT ACT” (2019).
https://www.usbr.gov/dcp/docs/final/Attachment-A1-Drought-Response%20Operations-Agreement-Final.pdf
109
110

1055 East 2100 South

•

Suite 201

•

Salt Lake City

• • •
Utah

84106

(801) 486-4776

•

www.utahrivers.org

61

9603

II.B Numerous scientific studies demonstrate that climate change will
reduce flows in the Colorado River significantly
NEPA requires the BOR to use “high quality information and accurate scientific analysis”
when it prepares an EIS.112 The BOR must “insure the professional integrity, including
the scientific integrity, of the discussion and analyses” in an EIS.113 Accordingly, an EIS
cannot rely on outdated or stale data.114 The Lake Powell Pipeline DEIS is arbitrary and
capricious, and it fails to take a hard look at the environmental consequences of the
pipeline, because the DEIS does not use the most recent and best scientific data that
details how climate change will decrease water supplies in the Colorado River basin.
Voluminous studies conducted by credible research institutions, local, state, and federal
water suppliers, and independent scientific organizations, which have been published
consistently in peer-review journals, demonstrate widely that climate change has
reduced the flows of the Colorado River, and will continue to do so.115 A report by the
Western Water Assessment entitled Colorado River Basin Climate and Hydrology: State of
the Science reviewed and summarized over 800 peer-reviewed papers and reports dealing
with climate and hydrology in the Colorado River Basin.116 Its findings support the claim
made above. Specifically, it states:
Together, these uncertainties regarding the magnitude of future temperature
and precipitation change, and regarding the true sensitivity of basin hydrology
to specific temperature and precipitation changes, have led to a broad range of
potential future hydrologic outcomes. However, across the many studies and
assessments of future [Colorado River Basin] hydrology, this range of
outcomes is strongly tipped toward reduced runoff, reflecting the pervasive
impact of the projected warming (emphasis added). 117
This report, and the plethora of scientific literature that it cites makes clear that flows in
the Colorado River, and subsequently Utah’s Colorado River allocation, will decrease in
the coming decades as the effects of climate change worsen.
A wealth of scientific, peer-reviewed, and published studies quantify what annual
naturalized flows at Lees Ferry will likely be in the mid-21st century given the effects of
climate change. The studies referenced within the DEIS are Udall & Overpeck (2017),
112

Lands Council v. Powell, 395 F.3d 1019, 1031 (9th Cir. 2005); see also 40 C.F.R. § 1500.1(b).
40 C.F.R. § 1502.24.
114
N. Plains Res. Council, Inc. v. Surface Transp. Bd., 668 F.3d 1067, 1086 (9th Cir. 2011).
115
Lukas, Jeff, and Elizabeth Payton, eds., Colorado River Basin Climate and Hydrology: State of the Science.
Western Water Assessment, University of Colorado Boulder, DOI (2020) https://doi.org/10.25810/3hcv-w477
116
Ibid.
117
Ibid. Page 427.
113
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Milly & Dunne (2020),118 and the Bureau’s own 2012 Colorado River Basin Supply and
Demand Study.119 Unfortunately, the BOR relies heavily on their own 2012 study to model
predictions about flows to the Colorado River, despite more recent studies that providing
an updated picture for the Colorado River Basin (CRB).
The BOR’s 2012 study almost certainly underestimates the effects climate change will
have on the Colorado River Basin. In the eight years since the BOR’s 2012 study, new
science has come out that suggests that a 9% flow decrease is optimistic and that true
flow declines will likely be larger. The Bureau’s continued reliance on the 2012 report,
especially given the more recent scientific consensus showing otherwise, is troubling.
Udall & Overpeck (2017) predict that annual naturalized flows at Lees Ferry could
decrease 20% to 30% from the 1906-1999 average of 15.2 maf.120 This would bring annual
naturalized flows down to 12.16 maf or 10.64 maf respectively.
While Milly & Dunne (2020) do not exactly quantify what annual naturalized flows at
Lees Ferry will likely be in the mid-century, they do quantify how climate change will
affect annual mean discharge, or runoff, in the Upper Colorado River Basin.121 Their
findings support those of Udall & Overpeck (2017). Specifically, Milly & Dunne (2020)
find that mean discharge under RCP4.5122 could decrease 5% to 24% and that mean
discharge under RCP8.5123 could either increase 3% or decrease 40%. To Milly & Dunne
(2020), these findings demonstrate that “an increasing risk of severe water shortages is
expected.”
Yet, the BOR’s 2012 Colorado River Supply and Demand study, which is Central to the
BOR’s findings in the DEIS, finds a less severe decline in annualized natural flows at Lees
Ferry. By 2060, the BOR 2012 study estimates that mean naturalized flows at Lees Ferry
will drop 9% from the 1906-2007 baseline period.124 However, if the median flow decrease
is used instead of the mean, this decrease could be closer to a 15% (a drop from 15 maf
118

The Udall and Milly studies were mentioned by the LPP DEIS on page 16 of appendix B
The 2012 Supply and Demand study is mention by the LPP DEIS on page 6 of appendix C-10: Hydrology
120
Udall, B., & Overpeck, J. (2017). The twenty-first century Colorado River hot drought and implications for the
future. Water Resources Research, 53(3), 2404-2418.
121
Milly, P. C., & Dunne, K. A. (2020). Colorado River flow dwindles as warming-driven loss of reflective snow
energizes evaporation. Science, 367(6483), 1252-1255.
122
RCP stand for “Representative Concentration Pathways” and come from the IPCC’s 5th Assessment Report
(AR5). RCP4.5 models a scenario where greenhouse gas emissions peak in 2040 and total global temperature
increases reach +2 and +3 degrees C by the year 2100.
123
RCP 8.5 is the “worst case scenario” pathway where emissions increase through the year 2100.
124
Colorado River Basin Water Supply and Demand Study, Technical Report B, Bureau of Reclamation (2012).
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20B%20%20Water%20Supply%20Assessment/TR-B_Water_Supply_Assessment_FINAL.pdf
119
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to 12.7 maf).125 The difference in the projected mean and median flow levels is accounted
for by a few unusually high flow years skewing the average upward. The BOR’s 2012 study
is not the most accurate picture of what is happening in real time in the CRB and should
not be utilized as the primary source to model future flows in the basin.
Udall & Overpeck (2017) specifically highlight the shortcomings of the Colorado River
forecasts noting that:
Fifteen years into the twenty-first century, the emerging reality is that climate
change is already depleting Colorado River water supplies at the upper end of
the range suggested by previously published projections.126
Udall and Overpeck demonstrate that many previous climate models underestimate the
effects of climate change. They provide evidence highlighting that these underestimates
occurred because many previous climate models do not adequately account for
megadroughts. A megadrought is a multi-decadal drought that has the potential to
dramatically reduce water supplies in the Colorado River Basin.127
In recent years, a number of studies have explored this phenomenon more closely. A
2016, Ault et al publication found the following:
We find changes in the mean hydroclimate state, rather than its variability,
determine megadrought risk in the American Southwest. Estimates of
megadrought probabilities based on precipitation alone tend to underestimate
risk. Furthermore, business-as-usual emissions of greenhouse gases will drive
regional warming and drying, regardless of large precipitation uncertainties.
We find regional temperature increases alone push megadrought risk above
70%, 90%, or 99% by the end of the century, even if precipitation increases
moderately, does not change, or decreases, respectively. While each possibility
is supported by some climate model simulations, the latter is the most common
outcome for the American Southwest in Climate Model Intercomparison
generation models.128
Ault et al (2016) found that the climatological patterns associated with climate change
in the Colorado River Basin (i.e. rising temperatures and declining precipitation) will
125

Ibid.
Udall, B., & Overpeck, J., The twenty-first century Colorado River hot drought and implications for the future
Water Resources Research, 53(3), 2404-2418 (2017).
127
Ault, T. R., Mankin, J. S., Cook, B. I., & Smerdon, J. E., Relative impacts of mitigation, temperature, and
precipitation on 21st-century megadrought risk in the American Southwest, Science Advances, 2(10), e1600873
(2016)
128
Ibid.
126
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increase the chances that a megadrought will occur in the next century to 99%—a
certainty. Undoubtedly, this will have severe consequences on water supplies in the CRB
and, as Udall & Overpeck (2017) indicate, is not accounted for in the BOR 2012 study.
Additionally, a paper published in April 2020 by Williams et al demonstrates how severe
megadroughts can be. Specifically, they say:
We use hydrological modeling and new 1200-year tree-ring reconstructions of
summer soil moisture to demonstrate that the 2000-2018 [Southwest North
America] drought was the second driest 19-year period since 800 CE, exceeded
only by a late-1500s megadrought. The megadrought-like trajectory of 20002018 soil moisture was driven by natural variability superimposed on drying
due to anthropogenic warming. Anthropogenic trends in temperature, relative
humidity, and precipitation estimated from 31 climate models account for 47%
(model interquartiles of 35 to 105%) of the 2000-2018 drought severity,
pushing an otherwise moderate drought onto a trajectory comparable to the
worst [Southwest North America] megadroughts since 800 CE.
This evidence provided in the Williams et al study emphasizes that climate change has
already created one of the worst megadroughts in CRB history. The drought began in
2000 and lives on today. It is the second worst drought in CRB since 800 CE, the same
year Algebra was invented.129 Also, Williams et al shows that the reason this drought
became so prolific is due to climate change. As the effects of climate change intensify
over the coming century, so too will the severity of droughts in the CRB.
Furthermore, the aforementioned Western Water Assessment report categorizes every
major publication since 2005 that estimates climate change affected flows in the
Colorado River.130 Their summary is reproduced in Figure 25.
Figure 25: WWA Summary of Climate Change Studies
Studies or assessments
using these simulations

Methodology

Synthesis of
results of these
studies for
Upper Basin
runoff in mid21st century

Comments

129

Al-Khwārizmī, Encyclopedia Britannica, https://www.britannica.com/biography/al-Khwarizmi
Lukas, Jeff, and Elizabeth Payton, eds., Colorado River Basin Climate and Hydrology: State of the Science.
Western Water Assessment, University of Colorado Boulder, DOI (2020) https://doi.org/10.25810/3hcv-w477
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CMIP3 GCM
projections + BCSD
statistical
downscaling +
hydrologic model

CMIP3 GCM
projections + delta
method downscaling
+ hydrologic model
CMIP3 GCM
projections +
dynamical
downscaling with
RCMs; runoff
directly with RCMs;
runoff directly from
the RCMs
CMIP3 GCM
projections; runoff
directly from the
GCMs
CMIP5 GCM
projections + BCSD
statistical
downscaling +
hydrologic model

CMIP5 GCM
projections + other
statistical
downscaling +
hydrologic model
CMIP5 GCM
projections +
observed runoff
sensitivities to
temperature and
precipitation

Christensen and
Lettenmaier (2007);
Reclamation (2011);
Woodbury et al. (2012);
CWCB (2012); Reclamation
(2012e); Harding, Wood, and
Prairie (2012); Ficklin,
Stewart, and Maurer
(2013)

Most (60–80%)
simulations show
reduced runoff;
median change 10% (-25% to
+10%)

All studies used the
VIC model except
Woodbury et al.
(Sac-SMA and
WEAP)

Deems et al. (2013)

Median change 10% to -20%

Individual
simulations not
reported; study also
examines effects of
dust on snow

Gao et al. (2011)

Most (2 of 3)
simulations show
reduced runoff;
changes -16% to
+5%

Very small projection
ensemble; study
domain includes
Lower Basin
headwaters

Milly, Dunne, and Vecchia
(2005); Seager et al. (2007)

Nearly all (~95%)
simulations show
reduced runoff;
median change 10% to -20%

This method is less
reliable for basinscale runoff than
other methods

Reclamation (2016b; 2020)

About half of
simulations show
reduced runoff;
median change
0% (-25% to
+20%)

Outcomes are
shifted wetter than
other methods due to
the BCSD biascorrection
procedure's effects
on precipitation

Alder and Hostetler (2015);
Reclamation (2020)

Most (~70%) of
simulations show
reduced runoff;
median change -5
to -10% (-25% to
+10%)

Alder and Hostetler
(2015) used a variant
of BCSD lacking the
procedure that leads
to wettening;
Reclamation (2020)
used LOCA

Lehner et al. (2019)

All simulations
show reduced
runoff; median
change -17% (31% to -3%)

Future time period
varies by GCM and
corresponds to
temperature increase
of 2°C vs. 1950-2008
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CMIP5 GCM
projections; runoff
changes directly
from the GCMs
Generalized
temperature change
from GCMs +
hydrologic models
(or runoff sensitivity
to temperature
derived from
hydrologic models)

Seager et al. (2013)

Most (~80%) of
simulations show
reduced runoff;
median change 10% (-30% to
+10%)

Results are for the
2021-2040 period;
for mid-century, the
reductions would be
more prevalent and
larger

McCabe and Wolock (2007);
Udall and Overpeck (2017);
Milly and Dunne (2020);
Reclamation (2020)

All simulations
show reduced
runoff; median
change -20% (40% to -5%)

Results only reflect
future changes in
temperature, not
changes in
precipitation

Of these studies, only three predict that the median change in natural flows at Lees Ferry
will decrease as a consequence of climate change by less than 9% (less than the BOR 2012
study predicts). Two of these three studies were produced by the BOR. All the other
papers listed predict median decreases of 10% to 20%.
The DEIS recognizes that recent science shows that the Colorado River Basin is headed
for a hotter, drier future than previous studies indicated, but to argue for development,
rather than identifying a potential problem in the future. The BOR states the following
on page 16 of appendix B:
Under warmer, wetter climate change scenarios, the LPP would deliver a
surplus of water to the WCWCD’s service area. However, these scenarios are
unlikely according to recent scientific literature regarding climate change in the
Colorado River basin (Udall and Overpeck 2017; Milly and Dunne 2020).
It is clear that the BOR is underestimating the impacts of climate change on Colorado
River flows, especially in comparison to the majority of the scientific literature published
on the topic. This point is further supported by real-world, empirical observations. In
order to adequately consider the impacts of climate change on the Colorado River and
comply with NEPA, the BOR must base their projections on the most recent data
available.
Real naturalized flow data attained from the BOR in 2020 shows that the mean natural
flow at Lees Ferry for the 2011-2018 period (the latest year available) was 12.9 maf.131
131

Colorado River Basin Natural Flow and Salt Data, Bureau of Reclamation (updated Jan. 10, 2020)
https://www.usbr.gov/lc/region/g4000/NaturalFlow/current.html
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This is nearly 800,000 acre-feet lower than what the BOR 2012 study predicted.132 The
BOR 2012 study also critically underestimates the elevations in Lake Mead and Lake
Powell, again demonstrating the BOR’s optimistic 2012 study estimates. Utilizing this
study as the primary resource to determine the feasibility of LPP and the continued
decline of the CRB is shortsighted and ignores the updated science and disturbing trends
presented by the most recent elevation levels in Lake Powell and Lake Mead. This
violates Reclamation’s duty to use “high quality information and accurate scientific
analysis” in the Lake Powell Pipeline EIS.133
Figure 26 demonstrates this point by comparing the historical elevation levels of Lake
Powell to the predictions made by the BOR in their 2012 study, and Figure 27 does the
same for Lake Mead.
The observed data (i.e. the black line) for the Lake Powell graph was collected from the
BOR’s online data portal.134 For the Lake Mead graph, the observed data was gathered
from the BOR’s webpage.135 Both datasets used monthly observations, and neither were
seasonally adjusted. The data for the BOR projections (i.e. the red and blue lines) was
collected from figures G-4 and G-6 in the BOR 2012 study.136 Since the raw data was not
provided for either of these figures, an online data-scraping tool was used to estimate
the data from the graphs.137 The figures were then created using the statistical analysis
program R.

132

Colorado River Basin Water Supply and Demand Study, Technical Report B, Bureau of Reclamation (2012).
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20B%20%20Water%20Supply%20Assessment/TR-B_Water_Supply_Assessment_FINAL.pdf
133
Lands Council v. Powell, 395 F.3d 1019, 1031 (9th Cir. 2005); 40 C.F.R. § 1500.1(b).
134
Bureau of Reclamation. Historic Data Portal. Accessed June 2020.
https://www.usbr.gov/rsvrWater/HistoricalApp.html
135
“Lake Mead at Hoover Dam, End of Month Elevation” Reclamation (accessed June 2020).
https://www.usbr.gov/lc/region/g4000/hourly/mead-elv.html
136
Colorado River Basin Water Supply and Demand Study, Technical Report G, Bureau of Reclamation (2012).
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20G%20%20System%20Reliability%20Analysis%20and%20Evaluation%20of%20Options%20and%20Stategies/TRG_System_Reliability_Analysis_FINAL.pdf
137
http://www.graphreader.com/
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Figure 26: Lake Powell Elevations

Historic Lake Powell Elevation Compared to BOR Predictions
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Figure 27: Lake Mead Elevations

Historic Lake Mead Elevation Compared to BOR Predictions
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There are a few key takeaways from these figures. First, in both figures the observed
reservoir levels are lower than the BOR projections. The BOR projections were created
using the BOR 2012 climate model (the same model which predicted that flows in the
Colorado River would decline 9%). These figures suggest that the BOR 2012 study
overestimated how much water would be in the Colorado River system and that real flow
declines in the Colorado River will likely be greater than 9%.
Second, both these figures paint a dire picture of the Colorado River system. The BOR
2012 study estimated that both Lake Powell and Mead will decline quickly in the coming
decades, as can be seen by the swiftly declining projections in the figures. As stated
above, these estimates are likely overestimates. The true reservoir declines will likely be
larger and occur sooner than the BOR predicted. This means that Lake Powell could reach
cavitation (3,525 ft) in the next few decades. Similarly, Lake Mead will continue to drop
past water-shortage triggering elevation levels (as enacted by the recent Lower Basin
Drought contingency plan), forcing Lower Basin states to take larger and larger cuts to
their water supplies.
These charts, coupled with the weight of the numerous scientific studies listed above
strongly suggest that the BOR 2012 study—the results of which were used by the DEIS to
model the LPP’s effect on Lake Powell—underestimated the amount that flows will
decline in the Colorado River system over the coming decade as a result of climate
change. The 2012 study estimated that flows would decline by roughly 9%, however, the
litany of evidence provided above suggests that true flow declines are likely in the 20%
to 30% range.
This brings into question the veracity of the DEIS’s conclusion that the LPP will not have
a significant effect on Lake Powell. The BOR’s failure to use the most current science
available to inform its analysis of the LPP’s effects on Lake Powell violates NEPA.
Accordingly, Reclamation must update the discussion of climate change and hydrology
impacts in the FEIS.
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II.C The Colorado River cannot support the Lake Powell Pipeline
The 1922 Colorado River Compact grants the Upper Basin the right to the water
remaining after 7.5 million acre-feet (maf) has been delivered to the Lower Basin each
year.138 The Upper Colorado River Basin Compact of 1948 entitles Utah to 23% of the
Upper Basin’s water right.139 This means that Utah’s Colorado River allocation is
contingent on the level of flow in the Colorado River, specifically on the annual
naturalized flow at Lees Ferry.
In addition to the Colorado River Compact of 1922 and the Upper Colorado River Basin
Compact of 1948, there are several other legal authorities determining the amount of
Colorado River water Utah is entitled to. These further obligations make it all but certain
that Utah will overdraw its allocation of Colorado River water.
Most notably, the Winters v. United States decision and subsequent negotiations
established that Tribes in the Upper Basin are guaranteed a fixed amount of water
diversions and depletions from the Colorado River.140 The exact amount guaranteed to
each Tribe varies, but the Colorado River Basin Ten Tribes Partnership’s recent Tribal
Water Study Report states that the total Tribal diversion right in the Upper Basin is
roughly 1.8 maf and that total Tribal depletions in the Upper Basin in 2060 are likely to
be roughly 0.8 maf.141 The priority date of these Tribes’ water rights also differ from Tribe
to Tribe, but all rights are senior to the LPP’s March 12th, 1996142 priority date.
Furthermore, it is BOR policy that system losses in the Upper Basin (i.e. reservoir
evaporation, evapotranspiration, etc.) be counted as part of the Upper Basin’s beneficial
use.143 In 2018 (the most recent data available), these losses totaled roughly 0.45 maf.144
This means that system losses essentially represent a portion of the Upper Basin’s water
right which is unavailable to the Upper Basin states for actual use. For that reason,
system losses should be considered subtractions from the Upper Basin’s legal Colorado
River water supply.
Therefore, to find Utah’s actual Colorado River water right, one must determine what
annual naturalized flows at Lees Ferry are, subtract the quantities of water guaranteed
138

Reclamation. (1922). “Colorado River Compact.” US Bureau of Reclamation.
Reclamation. (1948). “Upper Colorado River Basin Compact.” US Bureau of Reclamation.
Winters v. United States, 207 U.S. 564, 28 S. Ct. 207, 52 L. Ed. 340 (1908).
141
Colorado River Basin Ten Tribes Partnership, Reclamation (2018). Tribal Water Study Report, Chapter 5.11.
https://www.usbr.gov/lc/region/programs/crbstudy/tws/finalreport.html
142
Reclamation. (2020). “Lake Powell Pipeline Project Draft Environmental Impact Statement” US Bureau of
Reclamation. Page 6.
143
Reclamation (2020). “Provisional Upper Colorado River Basin Consumptive Uses and Losses Report 20162020” US Bureau of Reclamation. Data prepared through 2018.
144
Ibid.
139
140
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to the Lower Basin and the Tribes, subtract the likely Upper Basin system losses, and
then find 23% of whatever quantity of water remains. In other words, Utah’s Colorado
River allocation can be approximated via the following:
!"# = (%&' − )*# − "# − +) ) × 0.23
Where UTR means Utah’s Colorado River water right, ANF means annual naturalized
flow at Lees Ferry, LBR means Lower Basin Colorado River water right, TR means
depletions by the Tribes that have water rights from the Colorado River, and SL means
Upper Basin system loss. This is similar to the methodology used by Robison (2016).145
Figure 28 uses the various flow decreases estimated by the studies mentioned in the DEIS
(Udall & Overpeck 2017; Reclamation 2012) as starting points to apply the UTR
calculation above.146 The table shows that Utah’s Colorado River allocation will shrink
substantially by the mid-century.
Figure 28: Utah's Colorado River Allocation Under Various Climate Scenarios
Mid-Century

Scenario

Flow at LF

Lower Basin

2060 Tribal

Delivery per

Water

1922 Compact

Depletions

Utah's
System Losses Upper Basin
.
h Colorado River
(2018)
Water Rig t
•
11
A ocat1on

BOR Avg (9% Dec.)

13.7

4.95

1.14

BOR Median (15% Dec.)

12.7

3.95

0.91

2000-2018 Observed

12.4

3.65

0.84

Udall (20% Dec.)

12.16

3.41

0.78

Udall (30% Dec.)

10.64

1.89

0.43

7.5

0.8

0.45

Note: Values in millions of acre-feet per year

In 2018 (the most recent year available), Utah consumptively used 1.048 maf of water
from the Colorado River system.147 If the LPP were built and Utah’s other Colorado River
uses did not decrease, Utah’s annual Colorado River use would grow by 0.086 maf to 1.134
maf by the mid-century (when the LPP proposes to begin withdrawing the full 0.086 maf

145

Robison, J. A. (2016). Climate Change and Allocation Institutions in the Colorado River Basin. Water Policy and
Planning in a Variable and Changing Climate, 289.
146
The data for the Mid-Century Flow at LF for the 2000-2018 observed scenario was taken from the BOR’s
Colorado River Natural Flow and Salt Data website:
https://www.usbr.gov/lc/region/g4000/NaturalFlow/documentation.html in May 2020.
147
Reclamation (2020). “Provisional Upper Colorado River Basin Consumptive Uses and Losses Report 20162020” US Bureau of Reclamation. Data prepared through 2018.
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of water). This means that in every scenario presented above, Utah would use more water
from the Colorado River than it is legally entitled.
The only scenario where Utah’s Colorado River water supply is close to Utah’s water
demand is the scenario entitled “BOR Avg (9% Dec).” This scenario comes from the BOR
2012’s study, which was shown in Section II.B to underestimate the effects of climate
change.
The results of Figure 28 are further supported by the BOR’s own 2012 study. The 2012
study by the BOR found that there is a 17 to 24% chance of a Lees Ferry Deficit occurring
by 2060.148 In other words, the BOR finds that roughly every 4 to 5 years, the Upper Basin
will use more water than they are legally entitled to use. A Lees Ferry Deficit is essentially
a violation of the 1922 Colorado River Compact where the Upper Basin fails to deliver 75
maf over 10-years to the Lower Basin.149 Since the 2012 study has been shown to
underestimate the effects of climate change, the actual likelihood of a Lees Ferry Deficit
is almost certainly much larger than 24%.
This finding states that once every four or five years, Utah will have to cut its water
supply to make up for the Upper Basin’s overdraw, an overdraw which, Utah would have
helped to produce via LPP withdrawals. This means that either the LPP or other Colorado
River water users in the state will have to cut its water use. The BOR 2012 study further
found that unless significant demand management strategies were implemented,
demand for Colorado River water would outpace supply creating a basin-wide deficit of
3.2 million acre-feet by 2060.150 In other words, the 2012 study demonstrates that there
is not enough water in the Colorado River to support the LPP.
Real world observations further support the data found in scientific literature. In 2000,
the reservoirs of the Colorado River were at 94% capacity. Today they are at 53% capacity
and are projected to end water year 2020 at 50% capacity.151 This exemplifies the stress
the Colorado River system is already under. Future rising temperatures and droughts will
exacerbate this, will continue to drive reservoir levels down, and will make projects like
the LPP wholly infeasible.

148

Colorado River Basin Water Supply and Demand Study, Technical Report G, Bureau of Reclamation (2012)
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20G%20%20System%20Reliability%20Analysis%20and%20Evaluation%20of%20Options%20and%20Stategies/TRG_System_Reliability_Analysis_FINAL.pdf
149
Ibid.
150
Colorado River Basin Water Supply and Demand Study, Executive Summary, Bureau of Reclamation (2012)
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Executive%20Summary/CRBS_Executive_Summa
ry_FINAL.pdf
151
24-Month Study. Bureau of Reclamation. May, 12, 2020. https://www.usbr.gov/uc/water/crsp/studies/
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The BOR even wrote a letter in 1982 expressing their belief that Utah would soon tap out
its Colorado River water supply. Water Right 41-2963 (A30414) for 8,000 cfs (power
production) and 3,960,000 AF (storage in Flaming Gorge Reservoir) was originally
assigned to the BOR and filed with a Priority Date of 8/7/1958. Various quantities of
water were segregated out of the water right over the years.
The BOR, as the holder of the original water right, has previously expressed concerns
about the amount of water available for appropriation from the original water right 412963 (A30414). In particular, on September 27, 1982, the Bureau of Reclamation sent a
letter to the Utah State Engineer regarding WR 41-2963 (A30414) regarding concerns to
the enlargement of the Carter Creek Canal sponsored by the Sheep Creek Canal
Company. The body of the letter states:
While it is true that under water rights application No. 30414 (41-2963)
covering Flaming Gorge Reservoir there was 500,000 AF reserved for Central
Utah Project through Flaming Gorge Aqueduct, we realize that the primary
purpose for which Flaming Gorge Reservoir was constructed to provide water
regulation so the Upper Colorado Basin States can develop their entitlement to
the Colorado River system through projects such as that sponsored by the Sheep
Creek Canal Company. Our main concern is that the company be aware that if
they proceed to make the investment in the enlargement of Carter Creek Canal
that at some future date there may be a lack of water under a 1982 priority to
realize the water supply that may be envisioned by the company. This
circumstance could result from the fact that presently undeveloped water rights
in Utah to appropriate waters tributary to the Colorado river system far exceed
Utah’s entitlement of the Colorado River System. These rights include those
held by the United States for units of both the initial and ultimate phases of the
Central Utah Project.152
The concern by the BOR in 1982 was that if an entity water company (such as WCWCD)
made the investments in improvements to canal improvements (or other improvements
such as a Lake Powell Pipeline), with a 1982 water right priority date, at some future date
there may be a lack of water under a 1982 priority to realize the water supply that may
be envisioned by the company. This circumstance could result from the fact that
presently undeveloped water rights in Utah to appropriate waters tributary to the
Colorado river system far exceed Utah’s entitlement of the Colorado River System.

152

BOR. Letter to Mr. Dee C. Hansen. September 27th, 1982.

1055 East 2100 South

•

Suite 201

•

Salt Lake City

• • •
Utah

84106

(801) 486-4776

•

www.utahrivers.org

75

9603

This is a major concern with respect to the major financial investment by the State of
Utah in the Lake Powell Pipeline in 2020. If the investment of billions of dollars is made
into the Lake Powell Pipeline over a period of years, and then it is discovered that there
is insufficient water available from the Green River (Flaming Gorge Reservoir) to pump
into the Lake Powell Pipeline, the State of Utah, the Utah Board of Water Resources, and
the WCWD may have a very expensive ($2 Billion or more) and unusable white elephant
pipeline on their hands, with no water available.
If the Bureau of Reclamation was concerned in 1982 that the presently undeveloped
water rights in Utah to appropriate waters tributary to the Colorado river system far
exceed Utah’s entitlement of the Colorado River System, it is ironic and a major concern
(Conflict of Interest) that the same Bureau of Reclamation is now producing the Draft
EIS for the Lake Powell Pipeline in 2020 and is now promoting “adequate water
availability.”
It is also a concern that if the availability of water in Water Right 41-2963 (A30414) was
in question by the Bureau of Reclamation in 1982, then the availability of water under
the subsequent Water Right 41-3479 (A30414d) is also in question. In addition, the
change Application for Water Right 41-3479 (a45683) includes a note indicating “Water
Rights which the State Engineer has identified may Experience Quantity Impairment.”
In case of a shortfall in Colorado River water delivery to the Lower Basin States (resulting
in a Compact Call under the 1922 Colorado River Compact), the impact on Upper Basin
States such as Utah is likely to be significant, especially for junior water rights. A new
Water Right with a Priority Date in 2020 would be more recent (and significantly junior
to) a priority Date of 1982 or even 1958, and is much more likely to be subject to Upper
Basin State water restrictions in case of a Colorado River Compact call.
The availability of sufficient water to support the Lake Powell Pipeline is a major concern
with respect to the above concerns, but especially in relation to the well documented
lower water flows in the Colorado River due to climate change and the current drought
conditions. These concerns are not addressed in the Draft EIS and need to be included
in the Final EIS.
The upshot of all these sources is that climate change will deplete flows in the Colorado
River so much that many states, including Utah, will face significant reductions in their
Colorado River allocation. The Colorado River cannot support the Lake Powell Pipeline,
and it is reckless at best for the BOR to give approval to this project. The DEIS violates
NEPA because it fails to analyze how these Colorado River shortages will impact the
operation of the Lake Powell Pipeline. The DEIS also violates NEPA because it fails to
analyze how the Lake Powell Pipeline will exacerbate these water shortages, and in turn
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impact other water users in Utah and the Upper Basin. Diverting an additional 86,000
acre-feet of water per year from the Colorado River through the Lake Powell Pipeline will
cause massive socioeconomic impacts throughout Utah and the Upper Basin, and the
FEIS must fully analyze and take a hard look at these impacts.

II.D

The Lake Powell Pipeline will exacerbate water shortages in the
Lower Basin
In December 2017, the Bureau of Reclamation called on the seven Colorado River Basin
states to develop Drought Contingency Plans in response to the noticeable effects of
climate change and the likelihood of critical reservoirs falling to dangerously low
elevations. In May of 2019, the DCP plans were finalized.153 The DCP establishes that
Arizona, California, and Nevada must now reduce their use from the Colorado River as
Lake Mead levels continue to drop. Figure 29 from the 2019 DCP shows how the water
supply cuts will be distributed to Colorado River Basin states as Lake Mead levels
continue to drop.154

153

Bureau of Reclamation. Drought Contingency Plans. https://www.usbr.gov/dcp/
Bureau of Reclamation. “Lower Basin Drought Contingency Operations” (2019).
https://www.usbr.gov/dcp/docs/final/Attachment-B-Exhibit-1-LB-Drought-Operations.pdf

154
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Figure 29: Lower Basin Water Cuts from DCP
Projected
January 1
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Each August, the Bureau completes a two-year projection of the Colorado River’s supply
to determine if there is an official shortage, a move that would reduce water diversions
of the Lower Basin states of Arizona, Nevada, and California.
The latest 24-month projection from the Bureau estimates that Lake Mead will end water
year 2020, 2021, and 2022 with an elevation of just over 1,080 ft.155 As per the DCP
agreements represented by Figure 29, Arizona will have to cut 192,000 acre-feet of water
use and Nevada will have to cut 8,000 acre-feet.
Moreover, modeling by the BOR in 2019 found that there was up to a 43% chance that
Lake Mead would fall below 1,075ft by 2021.156
The BOR 2012 study paints an even more dire picture for the long-term future of Lake
Mead. Figure 27 demonstrates that the BOR expects elevation levels in Lake Mead to
continue dropping rapidly and reach 1,025 by 2040. This would trigger a total Lower
Basin cutback of 1.1 million acre-feet. This Bureau forecast, paired with previous
155

Bureau of Reclamation. 24-month Study. August 2020.
https://www.usbr.gov/lc/region/g4000/24mo/2020/AUG20.pdf
156
SNWA. Joint Water Conservation Plan. (2019). Page 14.
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warnings, all point to the same reality for Lake Mead: prolonged dry periods and rising
demand will drain so much water from the reservoir that larger and larger mandatory
cutbacks will soon occur.
This will have serious detrimental effects to Lower Basin residents. For example, Pinal
County, Arizona is already facing severe water cuts. This water supports 540 farms that
generate about $1 billion in annual sales. Without this imported water, more than a third
of the county’s 1.2 million acres of farmland could be put out of production. This is
stifling growth and endangering over 140,000 households.157 The Lake Powell Pipeline
plans to deplete 860,000 acre-feet of water from the Colorado River every 10-years. This
would dramatically accelerate Lake Mead’s decline and cause places like Pinal County
serious harm. Over 30 million people across multiple states and countries depend on the
Colorado River to sustain their livelihood. Continuing to advance LPP puts their
livelihood and their future at risk. The Colorado River is already extremely stressed and
cannot support an additional massive diversion like the Lake Powell Pipeline.
The BOR is well aware of how critically important adequate Colorado River water
supplies are for the 35 million residents of the Colorado River Basin, as it helps lead,
manage, coordinate and assist with innumerable efforts and programs by states, other
federal agencies and a myriad of water users to slow the decrease in water supplies,
particularly as a reaction to climate change. For example, the DCP includes a “system
augmentation” component, which includes enhanced cloud seeding and removal of
tamarisk and other non-native vegetation.158 The upper basin DCP also includes a
“demand management” component, which attempts to incentive agricultural users and
municipalities to use less water.159
Many other offices of the BOR, under the direction of leadership from Washington D.C,
are helping Colorado River Basin states and other waters users find ways to leave more
water in the Colorado River. Yet the Provo Office of the Bureau is now proposing to
approve a new depletion of 86,000 acre-feet of water per year. The Provo Office
completely fails to even consider how diverting an additional 86,000 acre-feet of water
per year from the Colorado River system will impact the Colorado River system in the
DEIS, nor has it identified how this one office’s proposal impacts the many other policy
priorities of the BOR to keep Lake Mead levels as high as possible to avoid a second level
of curtailment reductions under the lower basin Drought Contingency Plan. This failure
157

Gardiner, Dustin. “'A recipe for disaster': Pinal County might not have enough water for 139,000 planned homes”
https://www.azcentral.com/story/news/local/arizona-environment/2019/02/28/drought-contingency-plan-pinalcounty-colorado-river-lake-mead-arizona-water-shortage-groundwater/2915799002/
158
Colo. River Dist., Colorado River Planning/FAQs, https://www.coloradoriverdistrict.org/supplyplanning/colorado-river-planning-2/.
159
Id.
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to take a hard look at the socioeconomic impacts of the Lake Powell Pipeline violates
NEPA, and the FEIS must fully analyze these socioeconomic impacts.

II.E The Lake Powell Pipeline is an unreliable source of water and,
therefore, does not meet the purpose or need as stated by the DEIS
The BOR states the following as the purpose of the project:
The purpose of the Proposed Project is to deliver a reliable annual yield of
approximately 86,000 acre-feet of water per year from outside the Virgin River
Basin into Washington County to meet projected water demands in 2060.160
This is an arbitrarily narrow purpose statement, but it conveys the true purpose of the
project: to secure water for Washington County’s growing population. However, as
demonstrated above, the BOR’s own 2012 study finds that the LPP will be prohibited
from withdrawing water once every four to five years and more recent science highlights
that the Colorado is not a reliable source of water. As such, the LPP fails to meet the
purpose and need for Washington County as it will not be able to “deliver a reliable
annual yield” of water to Washington County. The BOR further states that only
alternatives which meet the following criteria can be considered reasonable:
1.

Met the need for the Proposed Project as described in Section 1.2.1,
above;

2.

3.

Accomplished the purpose of the Proposed Project as described in
Section 1.2.3, above;
Was practical or feasible from an economical and technical
standpoint.161

Since the LPP fails to meet the project purpose and the project need, it should not have
been included for detailed study in the DEIS. Furthermore, the LPP action alternatives
should be eliminated from the final EIS since they are unreasonable alternatives. Neither
the BOR, The DWRe, or the WCWCD can demonstrate that the Colorado River can be an
annually reliable source of water, especially given the high chances of a Compact
violation in the coming years.

160

Lake Powell Pipeline Draft Environmental Impact Statement, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 9.
161
Ibid, page 12.
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II.F The Lake Powell Pipeline will threaten the water supplies of the
Central Utah Project and other Colorado River users in Utah
In the years that there is not enough water available in the Colorado River Basin to meet
the requirements of the Upper Basin States to deliver 7.5 million acre-feet to the Lower
Basin States, CUP water will be threatened. Under Article IV of the Upper Colorado River
Basin Compact:
In the event of curtailment of use of water by the States of the Upper Division
at any time shall become necessary in order that the flow at Lee Ferry shall not
be depleted below that required by Article III of the Colorado River Compact,
the extent of curtailment by each State of the consumptive use of water
apportioned to it by Article III of this Compact shall be in such quantities and
at such times as shall be determined by the Commission upon the application
of the following principles: [...] If any State or States of the Upper Division [...]
shall have consumptively used more water than it was or they were [...] entitled
to use under the apportionment made by Article III of this Compact, such State
or States shall be required to supply at Lee Ferry a quantity of water equal to
its, or the aggregate of their, overdraft of the proportionate part of such
overdraft, as may be necessary to assure compliance with Article III of the
Colorado River Compact, before demand is made on any other State of the
Upper Division [...].
The compact makes clear that should Utah overdraw their Colorado River supply, they
will have to supply an amount of water equal to the amount they overdrew to account for
the difference. This means that other Colorado River water users in Utah, like the Central
Utah Project, will have to sacrifice some of their supply. This will doubtlessly have a host
of economic consequences and will cause harm to a number of Utahns.
Yet, these economic consequences were not considered in the DEIS and were not
factored into the “cost-benefit” analysis conducted in Appendix C-23. Had this been
done, it is plausible that either action alternative would have been found to be financially
infeasible, again violating the BOR’s definition of what should be considered a
reasonable alternative. It is also against the public’s interest to construct the LPP given
that there is a reasonable chance that it will force other water users in Utah to forgo some
of their water supply. Spending billions on a capital infrastructure project that
fundamentally threatens existing infrastructure that has been built and funded by
Congress makes little sense. The DEIS’s failure to analyze these socioeconomic impacts
violates NEPA, and the FEIS must fully analyze these socioeconomic impacts.
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II.G

The project proponents have not conducted any climate change
studies to determine whether the Colorado River is a secure source of
water for the Lake Powell Pipeline
The LPP requires that Utah’s share of the Colorado River be large enough throughout the
operating lifetime of the pipeline to be used to its full capacity. If Utah’s Colorado River
water supply were to shrink, as numerous scientists and the BOR predict it will, then
there may not be enough water to utilize the pipeline. In such a situation, the residents
of Washington County would be stuck paying off the debt for a multi-billion-dollar water
pipeline from which they are not receiving any water.
To avoid this catastrophe, it is necessary to rigorously demonstrate that the Colorado
River can support the LPP prior to developing the project. However, the Utah Division of
Water Resources has not conducted any official study (peer-reviewed or otherwise)
which attempts to understand climate change’s effects on Utah’s water supplies.
Furthermore, the agency has authored no evidence that shows that the Colorado River
can support the Lake Powell Pipeline.
This is not just irresponsible planning by the DWRe but an example of how ill-prepared
they are to deal with the effects of climate change. Their unwillingness to study and
addresses the serious ramifications that climate change will have on Utah’s water supply
demonstrates a failure in leadership, especially when other similar water management
agencies in other states have published multiple studies examining nearly every aspect
of climate change’s impact to their water supplies.
Listed here are a few of the studies conducted or contracted by other water managers in
the CRB. This is far from an exhaustive list. Colorado River Basin states, with the
exception of Utah, have published many more peer-reviewed study and official reports
than shown here. For example:

•

Arizona Department of Water Resources. (2014). Arizona’s Next Century: A Strategic
Vision for Water Supply Sustainability.

•

Arizona Department of Water Resources. (2019). Arizona Drought Preparedness Annual
Report.

•

Baker, E., Ekstrom, J., and Bedsworth, L. (2018) Climate information? Embedding climate
futures within social temporalities of California water management. Environmental
Sociology https://doi.org/10.1080/23251042.2018.1455123
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•

Colorado Water Conservation Board. (2019). Colorado River Availability Study Phase II
Task 7: Climate Change Approach and Results.

•

Ekstrom, J. A., Klasic, M. R., Fencl, A., Lubell, M., Baker, E., & Einterz, F. (2018). Drought
Management and Climate Adaptation of Small, Self-Sufficient Drinking Water Systems
in California.

•

Ekstrom, JA, Bedsworth, L, and A Fencl. 2017. Gauging preparedness to managing
drinking water quality for climate change in California. Climatic Change 140: 467.
doi:10.1007/s10584- 016-1870-3 https://link.springer.com/article/10.1007/s10584-0161870-3

•

Environmental Protection Agency. “Southern Nevada Water Authority Assesses
Vulnerability to Climate Change.” https://www.epa.gov/arc-x/southern-nevada-waterauthority-assesses-vulnerability-climate-change

•

Gordon, E., & Ojima, D. (2015). Colorado climate change vulnerability study. Report by
the University of Colorado Boulder and Colorado State University to the Colorado Energy
Office.

•

Green Nylen, N., Kiparsky, M., Owen, D., Doremus, H., & Hanemann, M. (2018).
Addressing Institutional Vulnerabilities in California’s Drought Water Allocation, Part
1: Water Rights Administration and Oversight During Major Statewide Droughts, 1976–
2016.

•

Green Nylen, N., Kiparsky, M., Owen, D., Doremus, H., & Hanemann, M. (2018).
Addressing Institutional Vulnerabilities in California’s Drought Water Allocation, Part
2: Improving Water Rights Administration and Oversight for Future Droughts.

•

Herman, J., Fefer, M., Dogan, M., Jenkins, M., Medellín-Azuara, J., & Lund, J. R.
(2018). Advancing Hydro-economic Optimization to Identify Vulnerabilities and
Adaptation Opportunities in California's Water System: A Report for California's Fourth
Climate Change Assessment. California Natural Resources Agency.

•

Lukas, J., Barsugli, J., Doesken, N., Rangwala, I., & Wolter, K. (2014). Climate change in
Colorado: a synthesis to support water resources management and
adaptation. University of Colorado, Boulder, Colorado.

•

Schwarz, A., Ray, P., Wi, S., Brown, C., He, M., & Correa, M. (2018). Climate change risks
faced by the California Central Valley water resource system. California’s Fourth Climate
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Change Assessment. Publication number: CCCA4-EXT-2018-001 https://www. energy.
ca. gov/sites/default/files/2019-07/Water_CCCA4-EXT-2018-001. pdf.
•

Wang, J., Yin, H., Reyes, E., Smith, T., & Chung, F. (2018). Mean and Extreme Climate
Change Impacts on the State Water Project. California’s Fourth Climate Change
Assessment. Publication Number: CCCA4-EXT-2018-004.

•

Water Utility Climate Alliance. (2016). 2017-2021 Strategic Plan.
Despite having conducted no studies, the DWRe still claims that the Colorado River is a
reliable source for the LPP. Climate change will decrease flows in the Colorado River
somewhere between 9% and 30%, although recent studies suggest the true decrease is
closer to the latter end of this range. These flow decreases will drive demand-supply
imbalances, quickly drop elevations in Lake Mead and Lake Powell to critical levels,
steadily increase the likelihood that the Upper Basin violate the 1922 Colorado River
Compact by failing to supply the Lower Basin with 75 MAF over a 10-year period and
deplete Utah’s Colorado River allocation to the point where they will be overdrawing
water.
Utah code section 73-3-8(1)(a)(i) requires sufficient unappropriated water for the
proposed appropriation or change. In other words, Utah law says that there must be
enough unused water in the Colorado River for the LPP. Without having studied this
topic, the DWRe cannot claim that there is enough water for the LPP.

III. The DEIS's alternatives analysis violates NEPA because the Provo
Office of the Bureau excluded reasonable alternatives from detailed
study
NEPA requires agencies to analyze the "alternatives to the proposed action" in an EIS.162
The alternatives analysis is the "heart" of an EIS and the NEPA process, as it requires an
agency to analyze less environmentally damaging alternatives to the proposed action.163
An agency must "[r]igorously explore and objectively evaluate all reasonable
alternatives," and briefly discuss why it eliminated alternatives from detailed study.164

162

42 U.S.C. § 4332(2)(C)(iii).
40 C.F.R. § 1502.14; see also Or. Natural Desert Ass’n v. Bureau of Land Mgmt., 625 F.3d 1092, 1122 (9th Cir.
2010) (“The touchstone for courts reviewing challenges to an EIS under NEPA is whether an EIS’s selection and
discussion of alternatives fosters informed decision-making and informed public participation.” (internal quotation
marks omitted));New Mexico ex rel. Richardson v. Bureau of Land Mgmt., 565 F.3d 683, 708 (10th Cir. 2009)
(“The ‘heart’ of an EIS is its exploration of possible alternatives to the action an agency wishes to pursue.”).
164
40 C.F.R. § 1502.14.
163
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The alternatives analysis for the Lake Powell Pipeline DEIS is flawed in numerous ways
and violates NEPA. The only two alternatives that the DEIS examined in detail both
involved construction of the Lake Powell Pipeline, with only relatively minor differences
in where the pipeline would be located. This narrow alternatives analysis violates NEPA
because there are other feasible and reasonable alternatives that would achieve the
overarching purpose of meeting Washington County’s future water demands. The DEIS
should have analyzed a water conservation alternative to the Lake Powell Pipeline
because conservation is a feasible and proven method for meeting Washington County’s
future water demand. Yet the Bureau unreasonably dismissed conservation alternatives
because they would not satisfy the DEIS’s overly narrow purpose and need statement. In
addition, the DEIS should have analyzed how converting agricultural water to municipal
use, utilizing secondary water supplies, and eliminating inefficient property tax
subsidies would collectively meet Washington County’s future water demands.

III.A The DEIS should have included a water conservation alternative to
the Lake Powell Pipeline
III.A.1 The DEIS improperly excluded the No Lake Powell Water Alternative
and the Local Waters Alternative from a detailed analysis
The range of alternatives that the Provo Office of the Bureau must analyze in the Lake
Powell Pipeline EIS is determined by the agency’s objectives for the
project.165Accordingly, the purpose and need statement determines which alternatives
an EIS should consider in detail. Courts, however, have explained that when preparing
an EIS, agencies cannot define the purpose and need of a project “so narrowly as to
preclude a reasonable consideration of alternatives.”166 As one court has noted, “[i]f the
agency constricts the definition of the project’s purpose and thereby excludes what truly
are reasonable alternatives, the EIS cannot fulfill its role.”167
The overarching purpose of the Lake Powell Pipeline is to secure an adequate water
supply that will meet Washington County’s future water needs. The purpose and need
statement, however, is much narrower than that and would eliminate essentially any
alternative to supply water to Washington County except the Lake Powell Pipeline. In
fact, page 12 of the DEIS, explicitly notes that the Provo Office of the Bureau only
165

New Mexico, 565 F.3d at 709.
Wyoming v. U.S. Dep’t of Agric., 661 F.3d 1209, 1244 (10th Cir. 2011) (quoting Citizens’ Comm. to Save Our
Canyons v. U.S. Forest Serv., 297 F.3d 1012, 1030 (10th Cir. 2002)); see also Nat’l Parks & Conservation Ass’n
v. Bureau of Land Mgmt., 606 F.3d 1058, 1072 (9th Cir. 2009) (agency cannot “craft a purpose and need
statement so narrowly drawn as to foreordain approval of the [proposed project]”).
167
Simmons v. U.S. Army Corps of Eng’rs, 120 F.3d 664, 666 (7th Cir. 1997)
166
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considered an alternative to be reasonable if it satisfied this narrow purpose and need
statement. This overly narrow purpose and need statement caused the Provo Office of
the Bureau to eliminate otherwise reasonable alternatives.
One alternative to the Lake Powell Pipeline that the DEIS should have analyzed in detail
is a water conservation alternative. Washington County consumes an unusually large
amount of water per capita, and water conservation is a proven method in other arid
cities to meet water demand. Moreover, there were two specific water conservation
alternatives proposed for the Lake Powell Pipeline: the No Lake Powell Water Alternative
proposed by FERC and the Local Waters Alternative proposed by Western Resource
Advocates. Yet, Provo Office of the Bureau dismissed this alternative because it would
not meet the narrowly drawn purpose and need statement. This is a textbook example of
an agency violating NEPA by “defining-away . . . alternatives” through an overly narrow
purpose and need statement.168
Tellingly, when BOR eliminated the No Lake Powell Water Alternative from detailed
study it stated that “[t]his alternative would satisfy water demands for the Proposed
Project.”169 But BOR went on to state that it eliminated the alternative because “[i]t
would not diversify the water supply because Washington County would not have a
second secure, reliable water source outside of the Virgin River Basin, as described in the
purpose and need statements and Project Proponents’ objectives.”170 In other words, the
BOR acknowledges that Washington County can meet its growing water demand without
using any water from Lake Powell, thereby meeting the true purpose of the project. Yet,
the BOR refused to include this alternative for detailed study in the DEIS on the basis
that the water provided from this alternative would not come from outside the Virgin
River Basin. This, as is described elsewhere, is a ridiculous requirement for a water
project. It effectively eliminates any non-pipeline alternative from being considered
even if that alternative can securely and reliably meet projected water demands.
Moreover, even if water conservation alone would not meet all of the future water needs
of Washington County, it would not justify excluding a water conservation alternative
from the alternatives analysis. Courts have recognized that agencies must consider
alternatives that would not achieve all of a project’s goals when the alternative, in
conjunction with other measures, would collectively achieve the goals.171
In making this statement, the Provo Office of the BOR is effectively arguing that of all
the many communities inside both the upper and lower portions of the Colorado River
Basin, it is only Washington County that needs a second water source. This is a
168

Id.
LPP DEIS, page 14
LPP DEIS, page 14
171
Davis v. Mineta, 302 F.3d 1104, 1120-21 (10th Cir. 2002).
169
170
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fantastical claim since the DEIS offers no explanation or justification as to why among
all the possible new diversions of the Colorado River it is only Washington County that
deserves a transbasin diversion of Colorado River water, while other communities with
more serious water needs and future water demands should not have additional water
sources to diverse their water portfolios.
Inside Washington County, a variety of other combinations of existing water sourcing
alternatives, including an array of meaningful water conservation programs and
measures, could easily provide water for Washington County’s future. Yet if the Provo
Office is intent on ignoring these local water sourcing alternatives in favor of building a
transbasin water diversion via the Lake Powell Pipeline, it should explain why a
transbasin water project is necessary if it is not for the future need for water.
Given the impacts caused by climate change and its reduction in snowpack depths and
water flow quantities occurring on the Colorado River, which are reducing the water
supplies of the basin, we question why the Provo Office would propose a new transbasin
water diversion in which the water isn’t needed by the recipient community in question.
If the Provo Office believes that the purpose of the Lake Powell Pipeline is to provide
Utah with more water under the Colorado River Compact, then it should state that in the
DEIS. If the Provo Office believes that the purpose of the Lake Powell Pipeline is to
develop water supplies to keep lower basin states from “using Utah’s share of Colorado
River water” as many Utah legislators have openly claimed, it should state that purpose
clearly in the DEIS. If the Provo Office is proposing the Lake Powell Pipeline for some
other purpose besides using water inside Washington County, that purpose needs to be
clearly stated in the DEIS.
The BOR also eliminated the No Lake Powell Water Alternative due to claims that the
alternative may not be technically feasible.172 However, the feasibility concerns raised by
the BOR for this alternative are mostly speculative. It is unreasonable for the BOR to
eliminate a valid alternative from detailed study in the DEIS on claims that the
alternative may be infeasible. The alternative should have been studied in the DEIS with
a detailed explanation as to why utilizing perfected, existing water rights currently
available in Washington County constitute an infeasible use of water. The BOR should
have included the No Lake Powell Water Alternative and/or the Local Waters Alternative
in the DEIS’s alternatives analysis and studied those water conservation alternatives in
detail.
This failure to consider a conservation alternative is particularly problematic because
the DEIS impermissibly limited the alternatives analysis to essentially one alternative
172

DEIS, page 14
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to supply water to Washington County: the Lake Powell Pipeline. When a feasible
alternative exists, an agency cannot structure its alternatives analysis so that the only
alternative it considers is effectively the proposed alternative.173 Yet that is precisely
what the Provo Office of the Bureau has done with the Lake Powell Pipeline DEIS. For
the same reasons that the Provo Office of the Bureau concluded that a conservation
alternative would not accomplish the purpose and need of the project, the no action
alternative would likewise not achieve the project’s purpose. For example, under the no
action alternative WCWD would pursue other water projects that would not provide a
second water supply source for Washington County outside the Virgin River Basin.
Therefore, the DEIS’s alternative analysis is limited to the Southern Alternative and the
Highway Alternative for the Lake Powell Pipeline.174 But both of these alternatives
involve constructing the Lake Powell Pipeline, and the only difference between the two
is the location of the pipeline. Consequently, Provo Office of the Bureau presents the
possible choices here as the Lake Powell Pipeline with one pipeline route, or the Lake
Powell Pipeline with a slightly different pipeline route. This outcome determinative
analysis violates NEPA, as the DEIS excluded other feasible means for supplying water
to Washington County, including water conservation.

III.A.2 Water conservation is a feasible and proven method for meeting
Washington County’s future water needs
The Provo Office of the Bureau failed to consider the many water conservation programs,
incentives and efficiency measures which could significantly lower water demand inside
Washington County as a viable alternative, or combination of alternatives, to the
proposed Lake Powell Pipeline in the DEIS. Thousands of water suppliers across the
United States, and for that matter across the globe, have implemented water
conservation and efficiency programs which have greatly reduced water demand among
their customers, reduced utility operating expenses, lowered operation and maintenance
costs and reduced water rates for customers over the long term by avoiding or deferring
173

See, e.g., Natural Res. Def. Council, Inc. v. Evans, 232 F. Supp. 2d 1003, 1041 (N.D. Cal. 2002) (“[D]efendants
acted arbitrarily in only considering in effect one alternative—the chosen one—and not considering a feasible
alternative . . . .”).
174
Ironically, even the Southern Alternative and the Highway Alternative would not satisfy the overly narrow
purpose and need statement. Both alternatives propose to divert approximately 86,000 acre-feet of water annually
from the Colorado River. And as discussed elsewhere, climate change is quickly depleting flows in the Colorado
River, thereby making it an insecure source of water. Modeling by the BOR demonstrates that, if built, the Lake
Powell Pipeline would be unable to withdraw water at least once every four to five years. Colorado River Basin
Water Supply and Demand Study, Technical Report G, Bureau of Reclamation (2012)
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20G%20%20System%20Reliability%20Analysis%20and%20Evaluation%20of%20Options%20and%20Stategies/TRG_System_Reliability_Analysis_FINAL.pdf. Additionally, the DEIS’s analysis of the financial feasibility of
either action alternative is methodologically flawed and excludes a number of large costs. This is discussed in
depth in SECTION. If these methodological flaws were corrected and the missing costs included, the BOR would
have found that the action alternatives are financially infeasible.
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the need for additional water supplies. Among many water suppliers in the American
West, demand management has become a major component of their operations which
include an array of sophisticated water conservation measures designed to reduce the
water use of their customers. U.S. per person water use has declined significantly in the
last several decades because of the popularity of water conservation programming.
Some members of the water development industry in Utah are seeking large construction
contracts from the LPP for their pecuniary business interests and thereby often
discourage and downplay the many financial benefits of water demand reduction
policies. Acknowledging this financial interest is meritorious, particularly by federal
agencies which are charged with making policy decisions which benefit the public
interest and not exclusively a handful of construction companies. Whether the Provo
Office of the Bureau has rejected any and all water conservation and efficiency
alternatives from the LPP DEIS out of ignorance of the water utility business or whether
it was done out of a preference to support construction interests, this rejection of any
combination of water conservation and efficiency alternatives in the DEIS is capricious
and arbitrary and should be rectified in the FEIS.
The American Water Works Association (AWWA), is an international non-profit,
scientific and educational association founded to improve water quality and supply.
Founded in 1881, the AWWA is the largest organization of water supply professionals in
the world. Their membership includes over 4,300 utilities that supply roughly 80 percent
of the nation’s drinking water.
The AWWA’s Manual 52, Water Conservation Programs, A Planning Manual, lists a
comprehensive overview of why water conservation should be considered by utilities and
water planning agencies. It is the foremost publication in the world regarding water
conservation. The manual provides peer reviewed insight on conservation, setting goals,
water use & water savings, and program planning & execution that is used by cities and
towns around the world because as stated on page 3:
Conservation, implemented as a long-term water management practice, is
fiscally responsible and can enhance our ability to grow.175
The Provo Office’s rejection in the LPP DEIS of any water conservation program and
efficiency measures from further consideration is fiscally irresponsible. AWWA begins
175

American Water Works Association. Water Conservation Programs – A Planning Manual (M52), December
2017. Retrieved from
https://www.awwa.org/Portals/0/Awwa/Publishing/Manuals/M52%20ed2%20_withErrataLookInside.pdf?ver=20
20-01-07-110651-213
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their 217-page manual with 13 case studies comparing water conservation programs
across the United States and Canada.
On page 4, the AWWA notes the reasons why water conservation programs should be
implemented:176
There are many reasons for water utilities to pursue wise water use and establish a
water conservation program. The specific reasons will be different for each utility,
and the appropriate level of conservation for a utility should be tailored to local
needs.
There is a broad array of reasons to pursue efficient water use, for example:
•

Cost savings: Lowering water production and/or distribution costs will save
the utility and its customers (or ratepayers) money in reduced operating costs
and possibly deferred capital costs. Conservation is often an important part of
a least-cost future water supply plan.

•

Wastewater treatment and disposal benefits: Reduction of indoor water use
cuts wastewater flows, resulting in cost savings and lessened environmental
impacts of treated wastewater disposal.

•

Environmental benefits: Water removed from a water body for human use
could be used for environmental or other purposes. For example, protection of
endangered species often requires a reliable source of good quality water, which
might be lessened by water withdrawals.

•

Competing beneficial uses: In addition to the environment, water left in place
could be used for agriculture, power production, recreation, aesthetic
enjoyment, wildlife, and so on.

•

Water supply limitations: Few places now enjoy unlimited water supplies.
Water conservation can stretch existing supplies, whether supply is from
groundwater or surface water.

176

American Water Works Association. Water Conservation Programs – A Planning Manual (M52), December
2017. Retrieved from
https://www.awwa.org/Portals/0/Awwa/Publishing/Manuals/M52%20ed2%20_withErrataLookInside.pdf?ver=20
20-01-07-110651-213
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•

Avoiding the need for new supply development: Developing new water
supplies is often controversial, and those opposed to supply projects often
declare a preference for conservation as an alternative.

•

Utility stewardship and sustainability: Utilities that conserve water
demonstrate leadership in resource management and are working towards a
goal of sustainability. The same water resources can sustain enhanced
economic activity.

•

Energy savings: Reducing water production will save energy and reduce
greenhouse gas emissions.

•

Improved supply reliability: Conservation can reduce or postpone drought
water use curtailments by essentially increasing supply (i.e. building a drought
reserve).

•

Customer benefits: Customers who conserve water may enjoy lower water bills
and possibly lower wastewater and energy bills.

•

Regulatory compliance: Some state regulatory agencies require water
conservation plans and/or implementation progress to qualify for permits,
grants, and loans. Some states have set per capita use reduction targets, which
implies the need to increase conservation efforts.
Public perception: The public often insists on demonstrating efficient use of
existing water supplies before supporting expansion of supplies to meet new
water needs.

Water conservation is a viable alternative to new supply developments projects, such as
the Lake Powell Pipeline. Water conservation can also save both the utility and customer
(or ratepayer) money, especially in the long-run and when compared to billion-dollar
project such as the Lake Powell Pipeline. The BOR must consider water conservation as
a secure and reliable alternative to the Lake Powell Pipeline in the DEIS.
Washington County’s water use is exceptionally high. According to the DEIS, the WCWD
uses 302 gallons per person per day. This rate of use is more than twice the national
average, twice the water use of Denver, and nearly three times the per person water use
of Las Vegas, itself just 90 miles away from Washington County.
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The BOR needs to analyze the potential of significant water conservation achievements
in Washington County as an alternative to the Lake Powell Pipeline. If enough water
could be conserved, then the project would not be necessary. We fear that the meager
water conservation projections proposed by the Division have biased the Provo Office,
thereby allowing all of the many water conservation alternatives to be rejected by this
office in the LPP DEIS. The Provo Office of the Bureau is putting their foot on the scale
for water development by accepting the Division’s faulty and bias data and reporting.
The Division and WCWD have developed a municipal water conservation goal for the
Washington County area, in a document called the 2019 Report on Utah’s Regional M&I
Water Conservation Goals.177 The Washington County region is listed as the Lower
Colorado River South region by the Utah Division of Water Resources in this document.
The following table is taken from this plan, which lists gpcd levels for M&I water use
among the various regions of Utah across future periods. These are the potential gpcd
numbers under the "With All Aggressive Policy Options" scenario according to the table
Figure 30: Water Conservation Goals Report
Table 4-11: Total Potential M&I Water Use (gpcd} by Region - With All Aggressive Policy
Options

2015

2030

2040

2065

Bear River

304

236

221

212

Green River

284

226

215

213

Lower Colorado North

284

217

203

194

Lower Colorado South

305

246

232

222

Provo River

222

167

153

148

Region

Salt Lake

210

1n

169

161

Sevier River

400

307

284

281

Upper Colorado

333

254

236

228

Weber River

250

189

174

167

Statewide Average

240

190

178

171

The table below converts these water conservation levels for the Lower Colorado River
South regions (LPP region) into annual water conservation rates for the 50-year period
between 2015 and 2065. This demonstrate a total water use reduction target of 22% by
2065 for the Lower Colorado River South region. This translates into a yearly water
demand savings of just 0.44% per year.
177

Bowen Collins & Associates. Utah’s Regional M&I Water Conservation Goals. November 2019. Retrieved from
https://water.utah.gov/wp-content/uploads/2019/12/Regional-Water-Conservation-Goals-Report-Final.pdf
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Figure 31: Analysis of Water Conservation Goals

URC Analysis of 2019 Conservation Goals Report
Source: Division of Water Resources State Water Plan (Table on page ES-3)
Baseline (gpcd)
% Reduction % Reduction
Region
2030
2040 2065
from 2015
Over 50 Years
Per Year
Bear River *
304
249
232
219
28
0.56
Salt Lake *
210
187
178
169
19
0.38
Weber River *
250
200
184
175
30
0.60
Lower Colorado River South **
305
262
247
237
22
0.44
Green River
284
234
225
225
21
0.42
Lower Colorado River North
284
231
216
205
28
0.56
Provo River
222
179
162
152
32
0.64
Sevier River
400
321
301
302
24
0.48
Upper Colorado River
333
267
251
248
25
0.50
Statewide
240
202
188
179
26
0.52

I

I

I

I

* Proposed $2.5B Bear River Development Recipients

I

I

l

** Proposed $3.2B Lake Powell Pipeline Recipients

WCWD’s water conservation goals are far from aggressive compared to other western
communities which have been able to achieve and reach ambitious water use reduction
targets. The image below shows how western communities have achieved annual
reductions in water use ranging from 2% per year up to 25% per year. Even 26 years ago,
Albuquerque managed to reduce water use by 2.2% per year, in the year 1994. The BOR
must address this level of water conservation programming and goal-setting for the
Washington County area when preparing the FEIS.
Figure 32: Comparison of Utah's Water Conservation Goals to Actual Savings
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Cities such as Phoenix, Albuquerque, Sacramento, Tucson, Denver, and Los Angeles have
managed to save over 2% of water per year for several years. Some cities have saved well
over that 2% number as in the case of Los Angeles from 2015 to 2017, which managed to
save 7.5% per year. California as a whole managed to reduce water usage by 25% in a
single year, five years ago. Yet the Division's methodology projects that, under the most
aggressive possible water conservation, the Lower Colorado South region 45 years from
now will still use nearly 81% more water than Tucson, Arizona used in 2019:
Figure 33: GPCD Comparison

2065 Goal of 179 gpcd
Planned reduction with Division of Water Resource's Goal over 50 years

Utah
Cities

Denver

U.S.
Average

Los
Angeles

Tucson

Phoenix

Current Municipal Water Use (gpcd)
Gallons Per Capita Day (gpcd) is the meausrement of water used per person per day

However, despite the disappointing water conservation targets prepared by the Division,
the Provo Office of the Bureau has taken it one step further and lowered the goals even
further. The DEIS shows a 2075 water conservation target of 240 gpcd for Washington
County. This represents a 21% decline in water use over a 60-year period, or a 0.34%
annual reduction. It is preposterous to believe that this is the best water conservation
goal that the WCWD can achieve.
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Most notably, a 2019 Legislative Audit publicized that wholesale water rates in
Washington County would have to rise 357% to pay for the Lake Powell Pipeline.178 It is
common knowledge, as described by the AWWA’s Manual 52, that as the price for water
goes up, demand for water will decrease. The Provo Office of the Bureau is ignoring
decades of published water supply practices and publications about market economics,
to capriciously favor the Lake Powell Pipeline. Depending on the chosen elasticity rate,
the 357% wholesale price increase could cause water demand to drop from 302 to 150
gpcd or less. These figures are significantly lower than both the forecasted 222 gpcd by
the Division and 240 gpcd by the Bureau. We worry that the Provo Office of the Bureau
has ignored basic economics or did not accurately and professionally project how the
Lake Powell Pipeline’s repayment plan would reduce water demand enough to negate
the need for this costly boondoggle.
As further evidence of how weak the Provo Office of the Bureau’s forecasts are, the table
below lists a few examples of the many cities inside Utah that currently have water use
lower than the 2075 Washington County projection of 240 gpcd. The data was sourced
from Lake Powell Project applicant’s own website, the Utah Division of Water Resources,
which lists water conservation plans produced by each of the cities listed below. All water
suppliers below had a gpcd below 206 in 2017. When put in this light, the Provo Office’s
projection that the WCWD use 240 gallons per person per day in 2075 is foolish.
Figure 34: 2017 Actual GPCD
Water Supplier
Salt Lake City
Provo City
Granger-Hunter
West Jordan
Ogden
Taylorsville-Bennion
Logan
Kearns
Jordan Valley Water District (retail)
Herriman
Pleasant Grove
Eagle Mountain
Tooele

2017 Total GPCD
204
176
170
162
189
154
192
143
158
153
205
153
154

178

Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
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Magna
Clearfield
Saratoga Springs
Midvale
Payson
Draper City
Santaquin
White City Water Improvement District
South Salt Lake
Vineyard City

125
149
133
144
150
182
200
191
156
79

If dozens of water suppliers in Utah have already surpassed the 2075 water conservation
gpcd target from the Provo Office of the Bureau, how can these 2075 projections be
considered aggressive in the slightest? How come the WCWD does not take water
conservation advice from their peer water supply agencies across the West? Why does
the Provo Office of the Bureau insist on ignoring successful water conservation programs
and practices in the American West? Do the staff of the Provo Office share the same level
of hostility to water conservation programs that the proponents of the Lake Powell
Pipeline promote?
If WCWD could lower their water use to 149 gpcd, half their current use, they could
support twice as many people and alleviate the need for the LPP, saving billions of dollars
in the process. Combined with its existing water supply, the conversion of agricultural
water, secondary metering and meaningful inclining water rate structures would easily
provide enough water for the future of Washington County under any of its forecasted
population growth scenarios. This alternative needs to be reviewed as an alternative to
the Lake Powell Pipeline in the FEIS.
Just 90 miles away from St. George lies the growing metropolis Las Vegas, Nevada. In just
18 years, the Southern Nevada Water Authority has led credible conservation measures
that have significantly reduced their water use. According to the chart below from their
2019 Joint Water Conservation Plan,179 they have lowered their use from 211 gpcd in the
year 2000, to just 113 gpcd in the year 2018, a 47% reduction. That’s a decline of over 100
gpcd in just 18 years and comes from a community that is geographically and climatically
similar to Washington County. In half the time, the Southern Nevada Water Authority
has saved double the amount of water than WCWD plans to save over a 45-year period.

179

Joint Water Conservation Plan, Southern Nevada Water Authority (2019), page 43 Appendix 1
https://www.snwa.com/assets/pdf/reports-conservation-plan-2019.pdf
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What’s more, two years ago Las Vegas used 63% less water than the WCWD uses today.
Even more alarming, is the Provo Office’s projection that the WCWD will use 240 gpcd
in the year 2075, which will still be 13% higher than Las Vegas’ water use of 211 gpcd in
2000. The Provo Office of the Bureau must explain in the FEIS why the WCWD will be 75
years behind a similar desert community’s water use that is a mere 90-miles away.
Figure 35: Southern Nevada Water Conservation Successes.
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The LPP project proponents and the Provo Office of the Bureau have discredited valid
conservation programs by falsely claiming that they would be “too costly” to implement.
We find this deeply concerning as water efficiency and conservation is widely regarded
as the cheapest source of water. As Peter Mayer expressed publicly, "the cheapest water
source for a water supplier is the water it already manages." The BOR must consider
viable water conservation alternatives in the DEIS.
The true cost of water conservation can be easily seen in any of the many published works
on water conservation economics. A trio of respected water researchers in California
found that, once you consider savings to maintenance costs, water conservation not only
saves consumers water, but saves them money as well. “The cost of alternative urban
supply and efficiency options in California” by Heather Cooley, Rapichan Phurisamban,
and Peter Gleick offers a good idea of the true financial benefits of water efficiency. This
is peer-reviewed, published science that should be used in the Bureau’s analysis of
potential water conservation Alternatives to the Lake Powell Pipeline in their FEIS.
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Note that California uses far less water than Utah, so Utah likely has more low-hanging
fruit for water conservation available. Therefore, the cost of water conservation in Utah
is likely even cheaper than the figures in this paper. Despite starting at a much lower
water use baseline than Utah, California was able to achieve far more aggressive water
conservation than Utah as stated in Cooley’s Report:
California has made considerable progress in implementing water conservation
and efficiency, as seen in the decline in residential water use (including both
indoor and outdoor) from 620 liters per person per day (lpcd) in 2000 to under
500 lpcd in 2010
When these numbers are translated to gpcd, this quote states that residential use
dropped from 163 gpcd to 132 gpcd in 10 years. And as explained before, since 2010
California has become even more aggressive with saving water. To help explain the
financial estimates of water conservation numbers given in the paper, Cooley assumes
new, water-efficient devices would be purchased:
For most efficiency measures, we assume that the customer is in the market for
a new device because the old device has reached the end of its useful life,
referred to as natural replacement.
This concept of natural replacement is based on the idea that as appliances and fixtures
wear out, the increased costs of replacement (if any) to more efficient devices are less of
a detriment to adoption by consumers. Therefore, it is not the total costs of replacement
for these fixtures which should be considered but the incremental costs as described by
the following:
Annual water savings are then calculated as the difference in water use between
the two options, multiplied by the estimated average frequency of use. The
incremental cost is the cost difference between a new efficient and a new
inefficient device and is based on price surveys of commercially available
models.
In fact, water efficiency and conservation programs often save money and many have a
negative cost. This occurs because:
Some efficiency measures have a ‘negative’ cost, which means that reductions
in operation and maintenance expense that accrue over the lifetime of the
device exceed the cost of the water efficiency investment. This is especially true
for efficiency measures that save customers energy, but also for those that
provide savings in labor, fertilizer or pesticide use, and reductions in
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wastewater treatment costs—sometimes called ‘avoided costs.’ For example, a
high-efficiency clothes washer costs more than a less-efficient model; however,
over its lifetime it uses less energy and produces less wastewater than inefficient
models, thereby reducing household energy and wastewater bills. Over the
estimated 14-year life of the device, the reductions in energy and wastewater
bills are more than sufficient to offset the cost of the more efficient model,
resulting in a negative cost of conserved water.

The Bureau needs to estimate the potential consumer savings in maintenance with
water-efficient devices and land conservation as part of their Water Conservation
Alternative in the FEIS. Once those savings are included, Cooley’s Report shows that the
costs for water conservation are extremely low, and if included in the Bureau’s FEIS, will
likely show a comparison between the cost of Lake Powell Pipeline and water
conservation. Below is a table from Cooley’s Report which details residential water
conservation measures, converted from cubic meters and liters to acre feet and gallons.
Figure 36: Residential Water Conversion and Efficiency Measures.
Efficiency
measure
Toilet

Statewide
water savings
per year in
acre-feet
291,857

Showerhead

170,250

Clothes washer
Dishwasher

267,536
11,350

Landscape
conversion

891,785
2,026,785

Yearly
Low end
water
cost per
savings in acregallons
foot
4,755
-$629
687
$1,172
1,400
-$3,022
7,133
-$752
423
$11,928
19 to 25
to
gallons per -$4,552
square foot
$580

High end
cost per
acrefoot
-$197
$4,564
-$2,837
-$185
$19,316
-$2,566
$1,456

Table 7 of Cooley’s Report also describes the costs of non-residential water conversation
measures.
Figure 37: Non-Residential Water Conversion and Efficiency Measures.
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Efficiency
measure
Toilet
Urinal
Showerhead
Faucet aerators
Pre-rinse
spray
valve
Medical
steam
sterilizer
modification
Food steamer
Ice machine
Waterless wok
Clothes washer
Landscape
conversion

Rotary nozzle

Yearly
water
savings
(gallons)
5,283
766
2,642
4,227
1,611

Low end
cost per
acrefoot
-$678
$1,813
$974
-$3,034
-$1,221

High end
cost per
acrefoot
-$74
$6,525
$1,826
-$2,837
-$678

6,868
449,100 to
660,430
gallons
52,834
12,944
169,070
36,984
19 to 25
gallons per
square foot

-$1,715

-$1,159

-$1,270

-$1,221

-$14,012
-$3,602
-$1,048
-$1,604

-$13,457
-$1,122
-$876
-$1,122

-$4,552

-$2,566

$580

$1,456

$197

$1,036

2,087
3,963
gallons

to

The cost of landscape “conversion” for new development is estimated at $22 per square
meter. The cost of landscape conversion in existing development is estimated at $54 per
square meter. This is why two measures for landscape conversion are listed in the tables
above.
Not mentioned on these two tables is storm water capture. However, Cooley did estimate
these costs as well in the paper. See the following:
Large stormwater capture projects are among the least expensive of the water
supply options examined, with a median cost of $0.48 per cubic meter.
The table below shows Cooley's estimates of water conservation costs. If included in the
FEIS, it will clearly show the stark differences between the cost of water conservation
versus the cost of new supply development, such as the Lake Powell Pipeline.
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Figure 38: Cost of Water Conservation
Levelized Cost of Alternative Water Supply and Water Conservation and Efficiency Measures, in 2015 dollars
per acre-foot Q.
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except for large stormwater proiects, which include the full cost range of the two proiects. Conservation and efficiency measures shown
in this figure represent only a subset of the measures examined in this study due to space limitations. Cost ranges for wafer conservation
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Figure from: Heather Cooley, Rapichan Phurisamban. (2016). The Cost of Alternative Water Supply and
Efficiency Options in California, Calif.: Pacific Institute.

The BOR must conduct its own analysis, using peer-reviewed documents produced by
impartial individuals and organizations on the cost and effectiveness of true water
conservation efforts in their FEIS. An independent cost-benefit analysis of water
conservation by an independent source versus the cost of building the Lake Powell
Pipeline, also conducted by an independent source is what is needed to identify true
alternatives in the FEIS process. That source should not be a hired lobbyist, marketing
firm, or consulting firm employed by either the Washington County Water District or the
Utah Division of Water Resources, ensuring the Bureau’s independence.
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The BOR must not continue to source information from the Lake Powell Pipeline project
applicant, the Division of Water Resources as their only reliable source. The applicant
continues to hire outside firms to justify the need for Lake Powell Pipeline, however,
these same firms will likely receive multi-billion dollar contracts to build the LPP on the
Utah taxpayers dime and at the expense of Washington County ratepayers. This major
conflict-of-interest is unfair to the taxpayers and to the future generations who will be
saddled by debt for water projects they did not need.
The degree to which Utah residents, specifically in Washington County, are overusing
water for their landscapes is very important and a topic Utah Rivers Council has
examined for decades. Unfortunately, the DEIS overlooks this aspect as a potential
alternative to the Lake Powell Pipeline.
Total efficiency is defined as irrigation efficiency multiplied by delivery efficiency.
Delivery efficiency calculates how much water is lost in the transportation of water and
the Bureau neglected to address this aspect of water delivery in the DEIS. Often times
secondary water is delivered in open, unlined canals. These canals lose a great deal of
water to seepage and evaporation. Water loss rates for unlined canals both for
agricultural and secondary water uses, can be anywhere from 20 – 60% depending upon
the soil type and terrain. If delivery efficiency is only 50%, then total efficiency is
extremely low regardless of how high or low irrigation efficiency is.
The Division has claimed that irrigation efficiency in Southern Utah is currently 92% and
projected to reach 99% in 2065. However, given the information above, it is highly
unlikely that Washington County has achieved 92% irrigation efficiency. The district still
has many unlined and open canals that are likely losing up to 50% of their water.
The Division explains that 100% efficiency is unlikely to be achieved and that drip-feed
systems are more efficient than sprinkler systems, and we agree on both points. It may
be challenging to pick an accurate figure for potential irrigation efficiency, but the
Bureau must conduct its own independent analysis of the potential future water savings
Washington County could achieve through irrigation efficiency. Agriculture makes up 70
– 80% of all water use in the county and has a massive potential to extend current water
supplies for future growth.
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Figure 39: Water Efficiency Claims by the DWRe
Table 4-6: Irrigation Efficiency
Baseline - Ratio of Efficiency to Best Expected
Current'

2030

2040

2065

Wasatch rant/Population Centers

0.88

0.93

0.96

0.98

Wasatch Back/Rur al Ateas

0.82

0.90

0.94

0.98

Southam Utah

0.92

0.96

0.97

0.99

2030

2040

2065

Polley Option E1 - Ratio of Ettlclency to Best Expected
Current
Wasatcri Front/Population Centers

0.88

0.98

1.0

1.0

Wasatc~ Back/Rural Ateas

0.82

0.97

1.0

1.0

Southern Utah

0.92

0.99

1.0

1.0

DWfle records

We understand that the numbers in the table are an estimated ratio between current
irrigation efficiency and potential irrigation efficiency. However, even as a ratio, the
numbers the Division used don’t make much sense and the Bureau would be wise to be
cautious with other numbers provided by the Division. As shown earlier, with just mild
policy changes, the water usage of some Southern Utah cities would go down
dramatically. Yet the Division suggests that Southern Utah is 92% efficient. If cities in
Southern Utah can achieve such massive water savings with moderate price increases,
they clearly can significantly improve their irrigation efficiency and thus the data in this
table is erroneous.
The high irrigation efficiency numbers are even more ridiculous in the context of
secondary water in Utah. Unmetered secondary systems are so inefficient that merely
metering these systems reduces water usage by 30%-50%. We have serious concerns
about why secondary water inefficiency was not incorporated into an irrigation efficiency
model as a potential alternative to the Lake Powell Pipeline by the Provo Office of the
Bureau in the DEIS. The Bureau should include this as an Alternative to the Lake Powell
Pipeline in their FEIS.
It is for these reasons, that the Bureau of Reclamation’s Provo Office should include an
independent analysis of the true water conservation potential in Washington County to
satisfy future population growth, as a secure and reliable alternative to the Lake Powell
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Pipeline. The Lake Powell Pipeline official applicant, the Division of Water Resources has
shown a lack of integrity and professionalism in their 2019 Goals Report, which is a
driving factor in their decision to build the Lake Powell Pipeline. The Bureau’s DEIS’s
continued use of the project applicant’s data demonstrates their inability to provide an
independent analysis of the Lake Powell Pipeline, as required under NEPA regulations.
To prove the Provo Office of the Bureau’s independence, they must include a Water
Conservation Alternative in the FEIS that uses all available science and evidence of
conservation working models that other nearby cities and states have implemented.

III.B The DEIS failed to consider as part of its alternatives analysis the
conversion of agricultural water to municipal water supply in
Washington County which would have negated any need for the
proposed Lake Powell Pipeline
Washington County has a wealth of agricultural water that will be converted to municipal
supplies as the county’s population grows. The DEIS’s alternatives analysis should have
analyzed these agricultural water transfers, as they would meet the overarching purpose
of supplying additional water to meet Washington County’s future water demands. As
future urban development replaces former agricultural lands, a surplus of water supply
is created that was formerly used to irrigate crops. This growth in municipal water was
documented in the 2015 Legislative Audit on Water in Chapter 4, titled Growth in Future
Water Supply Should Be Reported to Policy Makers:
The state’s municipal water supply routinely grows each year. The main source
of additional supply for M&I will come from converting agriculture water to
municipal use, however, some water providers also have the ability to expand
their current capacity.180
This Chapter is pivotal to findings by the Auditors that the Division of Water Resources
staff have intentionally been ignoring this growth in water supply occurring as irrigated
farmlands are developed into urban lands:
The division has not attempted to identify the incremental growth in supply
that will occur as municipalities develop additional sources of water. That
additional supply will mainly come from agriculture water that is converted to
municipal use as farmland is developed.181
180

Legislative Auditor General. (2015). A Performance Audit of Projections of Utah’s Water Needs (Report No.
2015-01).
181
Ibid.
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The Provo Office acknowledges that some conversion will occur but drastically
underestimates the extent to which these agricultural water conversions will occur. In
the DEIS, the Provo Office assumes that only 10,080 acre-feet of water will be converted
from agricultural to municipal use. This number greatly underestimates the scope of
future water transfers which are certain to occur as farmland is unavoidably converted
to new municipal landscapes in the wake of the 300,000 – 400,000 new people moving
into Washington County as the Provo Office claims. The Provo Office is effectively
ignoring a massive quantity of water as a future alternative, even though such
agricultural water conversions are commonly occurring every day across Utah and the
American West. The Provo Office appears to have eliminated this local water sourcing
option to hide this vast quantity of future agricultural water conversions which will
occur.
The 1993 State Water Plan for the Virgin River Basin (the most recent edition) reported
that agricultural water use in Washington County was 87,800 acre-feet.182 Similarly, the
2017 Census of Agriculture states that in 2017 there were 12,984 irrigated acres in
Washington County.183 Furthermore, the 2016 Water Needs Assessment states that:
The portion of Washington County most likely to be developed has a duty
value of 6 ac-ft per year per acre of irrigated land.184
The duty amount is the multiplier used as designed by the Utah State Engineer to
calculate water use conferred to beneficial use in Utah. Therefore, via simple
multiplication, the rough amount of water used for irrigation in Washington County can
be calculated:
12,984 acres × 6 acre-feet per acre = 77,904 acre-feet
This estimate aligns with data from the USGS that puts the Washington County’s 2010
irrigated water use at roughly 87,000 acre-feet and their 2015 irrigated water use at
roughly 55,000 acre-feet.185
If Washington County’s population expands as presented in the DEIS, that will lead to
the development of much of this farmland. It has been estimated by the American
182

Utah Board of Water Resources. “Utah State Water Plan Kanab Creek/Virgin River Basin.” (1993).
USDA, National Agricultural Statistics Service. 2017 Census of Agriculture – County Data, Utah, Table 10.
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_2_County_Level/Utah/
st49_2_0010_0010.pdf
184
Final Water Needs Assessment. Utah Division of Water Resources (2016). Pg. 2-15.
185
United States Geological Survey. (2019). Water Use Data. Retrieved from
https://water.usgs.gov/watuse/data/index.html
183
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Farmland Trust that Utah loses 30 acres of farmland each day due to development from
population expansion.186 This will free up a significant portion of Washington County’s
80,000+ acre-foot agricultural water supply.
But the Provo Office has refused to contemplate the vast amount of agricultural water
that will be transferred to urban uses, including secondary water use, as a function of
this population expansion. By intentionally ignoring this future farmland water
conversions, the Provo Office of the Bureau has inappropriately narrowed the
consideration of viable alternatives for the Lake Powell Pipeline. Transferring
agricultural water to municipal use, in conjunction with the other measures discussed in
this section, would achieve the project’s overarching goal of meeting Washington
County’s future water demand. The DEIS should therefore have fully analyzed this
alternative to the Lake Powell Pipeline.187

III.C Washington County is ignoring rampant waste within municipal
systems, which if addressed through inexpensive efficiency programs
could eliminate the need for the Lake Powell Pipeline water
In the DEIS, the Provo Office of the Bureau provided a figure displaying projections for
WCWCD’s future water requirements. Included in the figure, in the 4th column, was the
total amount of water that is lost annually (system loss) in Washington County’s water
infrastructure delivery systems. Interestingly, in the 60 years of future data that is
reported in the DEIS chart, the 15.4 percent total system loss does not change. This
means that there is no effort to address a very high system loss throughout the 60 year
period. The fact that both the WCWCD and the Provo Office of the Bureau accept this
system loss as status quo for more than 6 decades is disturbing. Both the WCWCD and
the Provo Office of the Bureau are admitting that the WCWCD is making no effort to
reduce high levels of water waste within their infrastructure systems.

186

American Farmland Trust. “Farms Under Threat: the State of the States” (2020). https://s30428.pcdn.co/wpcontent/uploads/sites/2/2020/05/AFT_FUT_StateoftheStates-1.pdf
187
Davis, 302 F.3d at 1120-21.
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Figure 40: System loss as presented in the DEIS
Table 6.2-1 Future Water Requirements for Washington County Water Conservancy District
WCWCD Service Area
GPCD per
Population - Baseline
System loss
Demand
Applied
Projection (calculated
(acre-feet)
from Applied
Analysis that
Year
Analysis
with System
using the Gardner
includes 20%
mod~
Loss
estimate multiplied by
conservation
UDWRe system ratio)
0.154
59,038
2015
151,360
302
2020
182.689
296
0.154
69,791
214,408
78,483
2025
283
0.154
2030
246,338
271
0.154
86,370
280,731
260
0.154
94,289
2035
314,199
250
0.154
101 326
,_ 2040
348,064
0.154
2045
240
107,999
383,226
240
0.154
118,909
2050
2055
420,257
240
0.154
130 399
458,960
0.154
2060
240
142,408
2065
500,349
240
0.154
155,250
2070
545,470
240
0.154
169,251
2075
594,660
240
0.154
184,513

--

-

Key:
GPCO = gallons per capita per day
UDWRe = Utah Division of Water Resources
WCWCO = Washington County Water Conservancy District

Per their own data, the WCWCD is losing 10,747 acre-feet of water in 2020 and by 2075,
the agency would lose an estimated 28,415 acre-feet of water annually. In making their
water systems more efficient and reducing leaks, WCWCD and other local water suppliers
have the potential to save up to 28,000 acre feet of water annually by 2075. To put this
number into context, it is exactly 1/3 of the 86,000-acre foot allocation from the Lake
Powell Pipeline. Saving 28,000 acre feet of water would help Washington County meet
future water needs and, if combined with other water saving strategies described in these
comments, could easily avoid the need to spend billions of dollars to develop the risky
Lake Powell Pipeline.
The American Water Works Association, the AWWA, is one of the largest water trade
organizations in the world. The AWWA has developed a software system that can analyze
and detect inefficiencies within municipal water systems to eliminate water waste, like
what is identified in this table in the DEIS. Implementing this industry standard
technology that identifies waste and leaks would easily help Washington County reduce
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their very high 15.4 percent total system loss within their water systems through an
inexpensive investment to the ratepayer.
This technology has been implemented in communities across Utah and the U.S. with
great success. In the 2020 Utah Legislature, House Bill 40 (HB 40) would have
implemented this AWWA software across Utah. By using this technology to
find and fix leaks within municipal water systems, the bill would have saved
between 26,000 – 40,000 acre-feet of water annually for an initial cost of $1.5
million and $300,000 for subsequent years. Washington County Water
Conservancy District lobbyists opposed this legislation and the bill did not
advance in its original intent.
As evidenced above, Washington County is a prime candidate for this software
technology that would help to eliminate the 15.4 percent total system loss and
would help to extend WCWCD’s current water supply. Eliminating this total
system loss helps WCWCD avoid the need to spend billions on future
development projects. Rather than assuming that WCWCD’s profligate total system
loss is unavoidable for over six decades, the Provo Office of the Bureau must consider
waste saving technologies like the one introduced in HB40 as an alternative to the Lake
Powell Pipeline and give these systems an adequate and thorough review.

III.D The DEIS’s alternatives analysis should have analyzed how utilizing
secondary water supplies would provide additional water to
Washington County
In 2011, the WCWD delivered over 26 billion gallons (nearly 80,000 acre-feet) of
secondary water, accounting for roughly 80 percent of water delivered by the District.188
This is problematic because secondary water use is especially wasteful.
Secondary water systems utilize the surplus irrigation water left over after farmlands are
converted to municipal landscapes. These systems allow residents to irrigate grass with
untreated water sources through either pressurized sprinkler systems or by flood
irrigation. Using secondary water to irrigate lawns and gardens encourages overuse
because these systems are generally unmetered and the water is offered at a low flat
annual rate. In the WCWD, for example, a resident with a 0.5-acre lot can use an
unlimited amount of secondary water for just $130 per year.189 Much like an all-you-caneat buffet, a flat fee leads to water waste.
188

WCWD. Water Line. Spring 2012 edition.
WCWD. Toquerville Secondary Water System: Fee Schedule 2020. https://www.wcwcd.org/wpcontent/uploads/2020/05/2020-TSWS-Fee-Schedule.pdf
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This is because the annual fee allows secondary water users to use as much water as they
access through their delivery system and often times these users have no meters to
measure water volumes used. When polled, secondary users are often aware of their
over-use, and justify it by noting that “they have already paid for this use” in the annual
fee and therefore have already been incentivized to use as much as they can to recoup
their investment. It is not uncommon for these secondary users to be flood-irrigating
grass which is a notoriously inefficient use of water, as many BOR efficiency experts
know. These users may use anywhere between 50 – 100% more water than they need,
according to a study prepared by the sponsor of the Lake Powell Pipeline, the Utah
Division of Water Resources.
Another reason why secondary water users may waste large volumes of water is because
their use can cost as little as 10 – 50 cents per thousand gallons, as paid in their annual
water use fee. This means these users are paying a value far below market value for this
precious water. Yet the Provo Office failed to evaluate any of the range of options which
could lower the wastefulness of secondary water users, including through the use of
simple pricing structures.
A 2015 legislative audit criticized the lack of good data surrounding secondary water use
totals, highlighting that the state has to rely on crude estimates for current secondary
water use totals. In fact, the Auditors found that when attempting to quantify secondary
water use, the Division of Water Resources simply guessed.
Because most secondary water use is unmetered, the division relies on its staff
to estimate the amount of secondary water used in each community. This
practice means about 23 percent of the water use reported by the Division is
not based on actual data but on staff estimates.190
Simply installing meters on secondary water systems and informing users about the real
quantity of water they are using has the potential to reduce Washington County water
use substantially. A research project published by Endter-Wada et al at Utah State
University, funded in part through a grant from the BOR, found that installing meters on
end secondary water users has the potential to greatly lower water demand and provide
water for new uses. This lengthy research project found that secondary metering is a low
cost mechanism that can lead to huge water savings.191 The researchers installed meters
190

Legislative Auditor General. (2015). A Performance Audit of Projections of Utah’s Water Needs (Report No.
2015-01).
Endter-Wada, J., D.T. Glenn, C.S. Lewis, R.K. Kjelgren, and C.M.U. Neale. 2013. Water User Dimensions of
Meter Implementation on Secondary Pressurized Irrigation Systems. Research Report for Weber Basin Water
Conservancy District and the US Bureau of Reclamation. April 2013. 75 pages.
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on hundreds of secondary water connections in the Weber Basin and sent each
participant a monthly summary of use and a comparison of their use to the local average.
Water use declined by an average of 25 percent on the metered connections without any
mandate to curtail use or increase in secondary water rate prices.
The study showed that metering secondary sources and informing residents of their use
decreases secondary water consumption substantially. The cost to equip all secondary
water systems in the district with meters would fall between $20 - 100 million, a nominal
fee in comparison to the multibillion dollar price tag of the Lake Powell Pipeline. Since
the Provo Office has ignored the quantity of secondary water users inside Washington
County it is hard to make a more detailed cost estimate, and the costs to install secondary
meters could be less than this figure.
Several bills have been run at the Utah Legislature to phase in meters on secondary
systems but secondary water users inside Washington County have worked to oppose
these measures. This is unfortunate because simply by understanding how much
secondary water is being used gives water suppliers a wealth of information that they can
use to make secondary water systems more efficient.
Installing meters is a low-cost option for the WCWCD to extend their current water
supply and to make their secondary systems more efficient. Saving 25 percent annually
could free up 20,000 acre-feet of water, saving 50% of the secondary water volume
annually could free up an additional 40,000 acre-feet of water. These savings do not
consider how much water could be saved if this secondary water was also delivered and
priced to end users based on the volume of water used through an inclining block rate
structure instead of through an annual fee. A progressive block rate structure could add
an additional water waste reduction of between 20-50% on top of these figures, which
translates into another 15,000 - 40,000 acre-feet of additional water that could be saved
through simple conservation measures.
To summarize, if the secondary water use sourcing was adequately addressed by the
Provo Office of the Bureau, it is likely that some 35,000 – 60,000 acre-feet of additional
water could be provided through modernizing the secondary water system inside
Washington County. Metering secondary water users could clearly alleviate the need for
the Lake Powell Pipeline, particularly if it is combined with other local water sourcing
alternatives currently available inside Washington County. This alternative would
dramatically extend the water supply of Washington County, deferring the need to
construct the Lake Powell Pipeline and saving billions of dollars in future spending,
avoiding the need for future water rate increases to municipal water users, and avoiding
the pipeline cost indebtedness of Washington County residents and businesses during
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this pandemic economy. This alternative needs to be considered by the Provo Office of
the Bureau. 192

III.E The DEIS’s alternatives analysis should have analyzed how
Washington County could save a large amount of water by
eliminating inefficient property tax subsidies
Most water conservancy districts in Utah bring in a large percentage of their revenues
from property tax collections. These tax revenues are in addition to revenues earned
from water sales and impact fees. Financial statements acquired from the State Auditor’s
office show 21 out of 24 water conservancy districts collect property taxes from
taxpayers. The other three water districts do not have audited financial statements and
may therefore be inactive government agencies. All of the 21 financial statements
analyzed showed that Utah water districts made more money collecting property taxes
than they did selling water.
Because water wholesalers in Utah make over half of their revenues from property taxes
and impact fees, they are not as reliant on water sales to support their operations. This
enables them to charge below-market prices for water. Consequently, the true cost of
delivering water is not represented in residents and businesses water bills.
Several state agencies acknowledge this subsidy. The Division of Water Resources
admits that the true price of water is being distorted, as stated in their 2010 report, The
Cost of Water in Utah:
For customers, this means lower monthly water bills but does somewhat distort
the true cost of water, because the property tax is collected separately.193
The Legislative Auditor General’s Office also confirmed this subsidy in their 2015 Audit,
A Performance Audit of Projections of Utah’s Water Needs:
Pricing water below cost prevents normal market forces from taking effect; no
strong pricing signal leads consumers to use the resource efficiently.194
Property tax collections by Utah water districts are perpetuating Utah’s water waste
cycle by subsidizing and distorting the true price of water to consumers.
192

Davis, 302 F.3d at 1120-21.
Utah Division of Water Resources. (2010). The Cost of Water in Utah: Why Are Our Water Costs So Low?
Legislative Auditor General. (2015). A Performance Audit of Projections of Utah’s Water Needs (Report No.
2015-01).
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Because wholesale water rates in Utah are subsidized by property tax collections, Utah’s
retail water providers, the cities and towns, buy their water far below-market rates. In
turn, municipalities offer residents, businesses and exempt water users cheaper retail
water prices. This explains why municipal water rates in Utah are some of the lowest in
the United States.
The legislative Auditors studied this as part of their 2015 Audit and concluded:
Utah residents pay some of the lowest water prices in the nation... 195
The Auditor’s findings are supported by the Division of Water Resources, who noted in
2010:
The cost to consumers of water provided by water suppliers in Utah is well
below the national average and regionally one of the lowest.196
National media outlets have also picked up on this. Circle of Blue, an independent, nonpartisan, media organization analyzed water rates for 30 major U.S. cities in 2014, and
found that Salt Lake City had one of the lowest water rates of all of the cities surveyed.197
St. George had lower rates than Salt Lake in 2014. Additionally, a Food and Water Watch
study completed in 2016 ranked Utah water providers in the bottom 22% of the 500
largest community water systems in the U.S. by cost of water.198
Utah water districts don’t dispute that water rates in Utah are cheap, but they misinform
people about why rates are so cheap. To try and preserve their continued collection of
property taxes, these water districts have at-times created specious arguments
attempting to explain why Utah has such cheap water prices. Although some claim
Utah’s abnormally low water prices are caused by our proximity to the mountains, which
allows water to flow downhill to its residents. Others have claimed that Utah’s
inexpensive water rates are from our low treatment and delivery costs for water.199

195

Legislative Auditor General. (2015). A Performance Audit of Projections of Utah’s Water Needs (Report No.
2015-01).
Utah Division of Water Resources. (2010). The Cost of Water in Utah: Why Are Our Water Costs So Low?
Accessed August 30, 2018.
https://water.utah.gov/OtherReports/The%20Cost%20of%20Water%20in%20Utah.pdf
197
Circle of Blue. (2014). Circle of Blue’s 2014 Water Pricing Survey. [PDF file]. Retrieved from
https://www.circleofblue.org/wp-content/uploads/2014/05/WaterPricing2014TableInteractive.pdf.
198
Food and Water Watch. Survey Of The 500 Largest Community Water Systems, February 2016
199
Utah Division of Water Resources. (2010). The Cost of Water in Utah: Why Are Our Water Costs So Low?
Accessed August 30, 2018. Retrieved from
https://water.utah.gov/OtherReports/The%20Cost%20of%20Water%20in%20Utah.pdf
196
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But cities such as Denver, Reno, and Cheyenne, who have similar water treatment and
delivery costs, still have a substantially higher retail cost of water to discourage water
waste. It is clear that low treatment and delivery costs do not account for the low retail
cost of water in Salt Lake City, as demonstrated by the table below.
Figure 41: Water Treatment Costs

Price ($/1,000 gals)
Treatment &
Delivery Costs
Retail Cost of Water
(@ 20,000 gal)

Salt Lake
City
$0.70

St. George

Denver

Reno

Cheyenne

$0.82

$0.79

$0.74

$0.89

$1.61

$5.50

$2.95

$5.01

$1.78

Property taxes collected by Utah water districts explain why Utah has America’s
cheapest water rates and the highest municipal water use, per person. Countless peerreviewed studies demonstrate that the economic principle of supply and demand
applies to water just as it does to other commodities in the marketplace. When the
price of water goes up consumers use less water.200 Conversely, when water prices
decrease water consumers use more water.
In studies released by the U.S. Geological Survey (USGS) from 1995 to 2015, Utah has
consistently ranked as one of America’s highest per person municipal water users.
Municipal water use includes water used by homes, businesses, and government
institutions. In 1995, 2000, and 2005, Utah was the 2nd highest water user in the U.S.201
In 2010 USGS data established Utah as the nation’s #1 highest per person user of
municipal water.202 More recently, data for 2015 ranked Utah as the 2nd highest per person
user of municipal water in the country.203
This wasteful cycle is especially true for the WCWD.
The Washington County Water District makes more money collecting property taxes
than the agency does from selling water, according to its’ own newsletter and audited
financial statements. As seen in the graph below, less than 25 cents of every dollar for
200

Price elasticity of residential demand for water: A meta-analysis. (1997). Water Resources Research, 33(6),
1369-1374.
201
U.S. Geological Survey. (2004). Estimated Use of Water in the United States in 2000. Accessed August 23,
2018. https://pubs.usgs.gov/circ/2004/circ1268/pdf/circular1268.pdf.
202
U.S. Geological Survey. (2014). Estimated Use of Water in the United States in 2010. Accessed August 23,
2018. https://pubs.usgs.gov/circ/1405/pdf/circ1405.pdf.
203
U.S. Geological Survey. (2017). Estimated Use of Water in the United States in 2015. Accessed August 16,
2018. https://pubs.usgs.gov/circ/1441/circ1441.pdf.
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the District is from the sale of water. The collection of property taxes by the District
perpetuates water waste by lowering the price of water and shifting the delivery costs of
wasteful water users to conscientious water users and lower income populations.
Figure 42: WCWD's 2017 Revenue Breakdown
22%
Water Rates
36%
Impact Fees
Washington County
water District
2017 Revenues

33%
Property Taxes

9%
Other Income

Washington County has some of the lowest water rates in the American West.204 These
low water rates do not incentivize conservation or penalize water waste. As seen in the
water price graph, St. George is home to incredibly low water rates- well below those of
comparable cities. While cheap water rates sound like a good deal for consumers, these
taxes subsidize the water use of large landowners and non-profit entities that may use
large volumes of water.

204

Legislative Auditor General. (2015). A Performance Audit of Projections of Utah’s Water Needs (Report No.
2015-01).
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Figure 43: Water Rate Structure from the 2019 Audit

Figure 2.6 Water Rate Structures. Washington County cities have
lower rates than surrounding desert cities in other states. The base
rates are noted in the parenthesis follow the city names.
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Washington County residents use more than twice as much municipal water as the
average American, with each person using a staggering 306 gallons every day on
average.205 In other Southwestern cities, consumption is between 100-150 gallons per
day per person. Low water prices, driven by property tax collections, drive higher levels
of consumption without worry for an expensive water bill at the end of the month.
The WCWD could save a huge quantity of water simply by eliminating their property tax
subsidy and raising rates on outdoor water use. This plan was studied by Erin Moulding,
a masters student in economics at the University of Utah, in her thesis.206 Moudling
discovered that by removing property tax subsidies for water in Utah and raising water
rates on outdoor water use, water districts could reduce their water demand without
205

DEIS, Appendix B page 12
Moulding, E. “Elasticity Modeling of Water: Effect of Property Tax Removal on Salt Lake Valley Water Use.”
(2011).
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losing any revenue. Furthermore, she found that the new pricing structure was more
equitable as property tax subsidies for water use are regressive and disproportionately
burden low-income residents.
Moulding’s plan reinstates price signals for water in Utah. This means that if water users
are unhappy with the size of their water bill, they can lower their water use and see a
direct effect in their next bill. Therefore, residents using lots of water outside on lawns
on gardens have an incentive to reduce their outdoor water use, which is usually
nonessential and purely aesthetic. Figure 44 shows Moulding’s findings for the following
cities.
Figure 44: Water Savings from Eliminating Property Tax Subsidy
Average
Property
Tax Refund

City

Water
Savings

Current
Price at
15,000 gal

Change in
Price

Salt Lake City

-16%

$2.15

$0.93

$98

Sanely

-14%

$2 .63

$0.96

$109

-13%

$1.77

$0.55

$116

-25%

$1.26

$0.98

$80

South
Jordan
West
Jordan
Riverton

-24%

$1.33

$0.95

$101

Herriman

-15%

$1 .85

$0.73

$105

Bluffdale

-26%

$1 .95

$1.57

$153

St. George

-27%

$1.00

$0.88

$193

As can be seen above, St. George could lower their water demand 27% simply by
eliminating the property tax subsidy for water and raising outdoor water rates. This
would not only delay and eliminate the need for the LPP, it would create a more equitable
water payment structure where residents are charged based on the amount of water they
use. Eliminating the property tax subsidy for water and raising outdoor water rates, in
conjunction with the other measures discussed in this section, would achieve the
project’s overarching goal of meeting Washington County’s future water demands. The
DEIS should therefore have fully analyzed this alternative to the Lake Powell Pipeline.207

IV. The DEIS does not properly evaluate the environmental
consequences of the Lake Powell Pipeline

207

Davis, 302 F.3d at 1120-21.

116

9603

t)

UTAH RIVERS COUNCIL

NEPA requires agencies to take a “hard look” at the environmental consequences of their
actions.208 An EIS must analyze the proposed action’s direct, indirect, and cumulative
effects.209 Direct effects are “caused by the [project] and occur at the same time and
place.”210 Indirect effects are those that “are caused by the [project] and are later in time
or farther removed in distance, but are still reasonably foreseeable.”211 Cumulative
impacts are those that “result[] from the incremental impact of the action when added
to other past, present, and reasonably foreseeable future actions.”212 When an agency
examines the environmental impacts of a project in an EIS, it must also examine the
socioeconomic consequences of the project.213
The Lake Powell Pipeline DEIS fails to take a hard look at numerous environmental
consequences that will occur if the BOR and the other federal agencies approve the
pipeline. As discussed in detail below, the DEIS fails to take a hard look at the
socioeconomic, cultural resources, visual resources, and biological impacts of the Lake
Powell Pipeline. The DEIS therefore violates NEPA and is unlawful. The FEIS must
correct these deficiencies. The BOR must also provide the opportunity for additional
public comments on the FEIS, as an updated analysis will likely include new information
on issues that are central to the Lake Powell Pipeline’s environmental impacts.
As discussed in more detail below, there are many instances where the DEIS does not
take a hard look at various indirect effects and cumulative impacts of the Lake Powell
Pipeline. We recognize that the Council on Environmental Quality (CEQ) recently
finalized amendments to its NEPA regulations, which will take effect on September 14,
2020.214 The amended rules will no longer directly define or reference “indirect effects”
and “cumulative impacts.”215 The BOR should not, however, rely on these amended
regulations as an excuse to limit its analysis of any of the issues raised in these comments
for several reasons. First, the BOR issued the DEIS for the Lake Powell Pipeline in June
2020, three months before the new regulations go into effect. The new regulations only
apply to projects that begin the NEPA process after the September 14, 2020, and although
208

See, e.g., Stand Up for California! v. U.S. Dep’t of the Interior, 959 F.3d 1154, 1163 (9th Cir. 2020); Pennaco
Energy, Inc. v. U.S. Dep’t of Interior, 377 F.3d 1147, 1150 (10th Cir. 2004); 40 C.F.R. § 1502.16.
209
40 C.F.R. §§ 1502.16(b),
1508.8,
1508.25(c).
- -1508.7,
--210
Id. § 1508.8(a).
211
Id. § 1508.8(b).
212
Id. § 1508.7.
213
Id. § 1508.14; see also Cure Land, LLC v. U.S. Dep’t of Agric., 833 F.3d 1223, 1235 n.10 (10th Cir. 2016).
214
85 Fed. Reg. 43,304 (July 16, 2020).
215
Id. at 43,375 (amended 40 C.F.R. § 1508.1(g) defines “effects” to mean “changes to the human environment from
the proposed action or alternatives that are reasonably foreseeable and have a reasonably close causal relationship
to the proposed action or alternatives, including those effects that occur at the same time and place as the proposed
action or alternative and may include effects that are later in time or farther removed in distance from the
proposed action”).
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agencies have discretion to apply the new regulations to ongoing NEPA processes, the
BOR should not apply the new regulations here.216 Second, while the new regulations no
longer distinguish between “direct effects” and “indirect effects,” the new definition of
“effects” includes the prior “indirect effects” definition.217 As a result, the BOR will
continue to have a duty to analyze the indirect effects of its actions under the new
regulations. Third, the BOR began the NEPA process for the Lake Powell Pipeline under
the previous regulations and issued a DEIS that identified numerous indirect effects and
cumulative impacts. It would therefore be arbitrary and capricious for the agency to
subsequently issue a FEIS that ignores or does not adequately assess these
environmental consequences. If the BOR were to narrow the scope of the FEIS or brush
aside issues midstream in the NEPA process, it would “entirely fail[] to consider an
important aspect of the problem” that it had previously identified.218 Finally, the
amended NEPA regulations are unlawful and numerous parties have filed lawsuits to
overturn the amended regulations.219 If the BOR were to narrow the scope of the Lake
Powell Pipeline FEIS based on the amended regulations, approval of the pipeline may be
invalid and set aside if a court overturns the amended regulations. For these reasons, the
BOR should continue to apply the current CEQ NEPA regulations throughout this NEPA
process, and it should issue a FEIS that fully analyzes all of the environmental
consequences of the Lake Powell Pipeline.

IV.A The Provo Office of the Bureau ignored important repayment
obligations, thereby falsely concluding that the Lake Powell Pipeline
is financially feasible
IV.A.1 There is a high likelihood that the WCWD is unable to repay the
State of Utah for the Lake Powell Pipeline debt as is required by Utah
law, causing harm to Utahns across the state
To finance the Lake Powell Pipeline, the State of Utah would act as a bank to pay for the
Lake Powell Pipeline construction costs by issuing a series of bonds on the bond
market.220 The State of Utah has the best possible bond rating, AAA, and neither the
Applicant nor the recipient of Lake Powell Pipeline could afford to pay for the exorbitant
costs of the Lake Powell Pipeline without the State of Utah issuing bonds.221 The State of
216

Id. at 43,339.
Id. at 43,375.
218
Motor Vehicle Mfrs. Ass’n of U.S., Inc. v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 43 (1983).
219
See, e.g., Complaint, Alaska Community Action on Toxics v. Council on Envtl. Quality (N.D. Cal. July 29, 2020),
available at https://earthjustice.org/sites/default/files/files/ceq-nepa-rulemaking-complaint.pdf.
220
Thompson, Ronald. “RE: Lake Powell Pipeline Financing.” Received by Dennis Strong, August 14, 2008.
221
https://www.fitchratings.com/research/us-public-finance/fitch-affirms-utah-idr-at-aaa-rates-439mm-gos-aaaoutlook-stable-08-05-2020
217
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Utah will bond for the construction costs, estimated by the 2019 Legislative Audit to be
$2.2 billion, to cover the construction and pre-construction costs of the LPP222 and
include the financing costs of paying bond investors their interest payments into the
Lake Powell Pipeline loan. The State of Utah will then issue this LPP loan to the
recipients of the LPP water, the WCWD, at a ‘reasonable’ interest rate determined by the
Utah Board of Water Resources, effectively the Applicant of this application.223
The proponents of the Lake Powell Pipeline claim they can repay the State of Utah by
increasing impact fees, property taxes, and water rates.224 But credible analyses by
prominent Utah economists from leading Utah universities demonstrate the required
rate increases would need to be massive to repay the full costs of bond issuances by the
State of Utah, which in fact are so large these increases will suppress water demand
significantly, obviate the need for Lake Powell Pipeline water and make it likely that
repayment to the Utah taxpayers will not occur.225
The Applicant has failed to understand or failed to be concerned about this likely default,
presumably because the Applicant doesn’t understand the foundational economic
principle known as the price elasticity of demand, more commonly referred to as a
downward sloping demand curve. This principle says that as the price of a good increases,
its consumption decreases. This means that as WCWD raises property taxes, water rates,
and impact fees to pay off the LPP debt load, they will simultaneously reduce the amount
of water and home sales in Washington County, as the Utah Division of Water Resources
has been informed of repeatedly in correspondences, official meetings and in countless
media stories over the last ten years. This reduction in water sales will reduce WCWD’s
revenues and their ability to repay the state taxpayer for the bonded debt.
The PhD economists found that such a scenario was very likely to occur in Washington
County, leading them to conclude that it was unlikely that WCWD could generate enough
revenues to make the minimum annual payments to the state for the LPP debt.226 This
observation that WCWD lacked the ability to repay the debt for the LPP loan back to the
Utah taxpayer was the reason the Applicant and the WCWD concocted the Pay-As-YouGo financing scheme which effectively asks Utah taxpayers for billions of dollars in an
interest-free loans.

222

Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
223
Utah Code §73-28-402(4)
224
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
225
Blattenberger et al. (2015). Lake Powell Pipeline Economic Feasibility Analysis for Washington County, UT.
226
Id.
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Furthermore, the 2019 Legislative Audit found that WCWD’s ability to repay the LPP debt
hinged upon unhindered population growth and minimal economic downturn,
particularly in the early years of the debt issuance. Specifically, the audit states:
A recession in the early years of repayment would be especially challenging on
WCWD’s ability to make payments.227
The current COVID-19 pandemic has created the worst economic downturn in United
States history since the Great Depression.228 It is difficult to estimate just how long the
recession will last but some peer-reviewed papers are already predicting that the world
economy will not normalize for many years.229 This, in light of the findings of the 2019
Legislative Audit, brings into question WCWD’s ability to repay LPP debt and the
Applicant’s failure to offer the public and the State Engineer a feasible economic plan to
utilize this water right claim. It is plausible that population growth in Washington
County slows as a result of the coronavirus pandemic, leading to decreased revenues
from property taxes, impact fees, and water rates. This could also cause WCWD to default
on LPP loan payments to Utah taxpayers.
Furthermore, an overwhelming collection of evidence from leading climate scientists
and water management agencies, including the Bureau of Reclamation, shows that
climate change is quickly depleting flows in the Colorado River. This means it is likely
that the LPP will not be able to take its full share of water from the Colorado River, if it
is able to take any at all. In this event, WCWD would not be able to generate revenues
from water rate increases associated with Lake Powell Pipeline water and would likely
fail to meet the minimum annual payments to the state for the LPP debt.
If WCWD defaulted on their loan to the state, as the economists predict they will, the
public interest could be harmed in a number of ways. (1) Utah’s AAA bond rating – now
one of just 9 states enjoying this rating – could be downgraded to a lesser grade, thereby
raising the costs of borrowing for all public services by Utah. This would effectively
increase the cost of every project the state needs to bond for and reduce the state’s ability
to borrow debt. In a special legislative session held in April 2020, the Utah Legislature
voted to raise Utah’s debt-borrowing ceiling, thereby increasing the chances of a future
downgrading event as the pandemic continues to impact Utah’s budget.

227

Legislative Auditor General, A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline,
Report No. 2019-05 (2019).
Fernandes, N, Economic effects of coronavirus outbreak (COVID-19) on the world economy, Available at SSRN
3557504 (2020).
229
Guerrieri, V., Lorenzoni, G., Straub, L., & Werning, I, Macroeconomic Implications of COVID-19: Can Negative
Supply Shocks Cause Demand Shortages? (No. w26918) National Bureau of Economic Research (2018)
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Harming the state’s financial health further could reduce Utah’s ability to respond to
future crises and will likely impede the recovery from COVID-19. It is also possible that
Utahns would see any decrease in the state’s financial health as a result of WCWD
defaulting reflected in increased taxes or additional spending cuts to important public
programs. (2) The state may be stuck repaying a large portion of the LPP debt, in essence
incurring a new large cost. The financial implications of this are too numerous to list
here but it would likely result in large tax increases and spending cuts, which would
negatively affect other important areas of Utah’s government like the education and
healthcare systems.

IV.A.2 The debt financing cost of the Lake Powell Pipeline was excluded
from the cost-benefit analysis in the DEIS, thereby creating the false
appearance that the Preferred Alternative is financially feasible
The DEIS’ analysis of socioeconomic impacts analyzes the purported costs of the Lake
Powell Pipeline, and other issues related to project costs, such as ability to pay. This issue
is critical since the State of Utah requires that the entire project of the proposed Lake
Powell Pipeline be repaid with a reasonable interest rate according to the Utah Lake
Powell Pipeline Development Act. By failing to properly address repayment and its
effects on the water demand of Washington County, the Provo Office of the BOR has
failed to ensure the DEIS and its analysis is in compliance with all local and state laws.
This analysis is flawed because the BOR excluded the debt financing costs of the pipeline.
Had the Provo Office of the BOR included these costs, it would show that the Lake Powell
Pipeline is not financially feasible. This error is particularly problematic because
elsewhere in the DEIS, the Provo Office of the BOR excluded various alternatives from a
detailed analysis due to their alleged financial infeasibility. Yet a correct analysis would
show that the Lake Powell Pipeline itself is also financially infeasible.
On page 12 of the Lake Powell Pipeline DEIS, the Provo Office of the BOR states that the
only project alternatives which can be considered are those that, among other
requirements, are economically feasible:230
To determine whether alternatives were reasonable under NEPA and should be
carried forward for detailed analysis in this DEIS, each alternative was
evaluated against 43 CFR 46.420(b) and was considered reasonable if it […]
was practical or feasible from an economical and technical standpoint.231
230

Lake Powell Pipeline Draft Environmental Impact Statement, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 12.
231
Ibid, page 12.
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In appendix C-23, the DEIS further supports this claim in its definition of economic
feasibility:
A project alternative is considered economically feasible when the direct and
indirect benefits generated by the action are greater than the resource costs of
the action. Economic feasibility implies that society is better off when an action
is taken than not.232
This means that each project alternative must weigh the benefits it will produce against
the costs it will produce. If the costs outweigh the benefits, the project alternative cannot
be considered viable and must be abandoned by the BOR.233 This familiar concept in
commodity delivery and regulation is often referred to by state regulative bodies across
the country, including for commodity providers like natural gas and electricity
companies who are regulated by state public utility committees or commissions.
Yet the Provo Office of the Bureau dismissed an entire array of water sourcing
alternatives which are less-expensive and hence more feasible without any
documentation as to the Provo Office’s reasoning for ignoring these well-documented
sources of water.
The Provo Office of the Bureau ignored the direction it claims to have followed in the
DEIS to conceal the problematic financial reality of the Preferred Alternative. The Provo
Office of the Bureau excluded the costs and impacts of the proposed Lake Powell Pipeline
repayment plan from being adequately considered in the DEIS. The BOR Manual on
Water and Related Resources Feasibility Studies states the following regarding financial
feasibility:
To determine the financial feasibility of an alternative, the study team will
consider each project beneficiary’s capability to pay for its share of the costs to
construct, operate, and maintain the proposed project in accordance with the
applicable cost-share or repayment obligations.234
This excerpt from the BOR’s own manual indicates that the BOR is required to include
repayment obligations in an examination of an alternative’s financial feasibility. Yet, the
Provo Office of the Bureau refused to do this in preparing the DEIS. This is an apparent
effort to favor the Lake Powell Pipeline, even though it is the costliest and most
232

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 1.
See section 2.1.2 on page 12 of the DEIS
234
Bureau of Reclamation. “Reclamation Manual, Directives and Standards: Water and Related Resources
Feasibility Studies.” (2012). https://www.usbr.gov/recman/cmp/cmp09-02.pdf
233
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financially impacting upon the water users of Washington County of all the possible
alternatives which could be considered.
This represents a failure by the BOR to produce an accurate DEIS which complies with
the BOR’s own policies and procedures. Had the Lake Powell Pipeline repayment plan,
as dictated by the Utah Lake Powell Pipeline Development Act, been considered by the
Provo Office of the Bureau in preparing the DEIS, the BOR would have found that both
LPP project alternatives are financially infeasible.
To finance the Lake Powell Pipeline, the State of Utah will act as a bank to pay for the
pipeline construction costs by issuing a series of bonds on the bond market.235 The State
of Utah has the best possible bond rating, AAA, and neither the Utah Board of Water
Resources nor the WCWD could afford to pay for the exorbitant costs of the Lake Powell
Pipeline without the State of Utah issuing bonds.236 The State of Utah will bond to cover
the construction and pre-construction costs of the LPP and include the financing costs
of paying bond investors their interest payments into the Lake Powell Pipeline loan.237
The State of Utah will then issue this LPP loan to the recipients of the LPP water, the
WCWD, at a “reasonable” interest rate determined by the Utah Board of Water
Resources, who are effectively the LPP project proponents.238
This plan has been determined by the Utah Legislature as per the Lake Powell Pipeline
Development Act:
The board shall establish and charge a reasonable interest rate for the unpaid
balance of reimbursable preconstruction and construction costs.239
The 2019 Legislative Audit found that any repayment scenario that accounted for
interest, as is required by the Utah Lake Powell Pipeline Act Code §73-28-402(4),
dramatically increase the cost of the LPP project. Their findings are summarized in the
table below.

235

Thompson, Ronald. “RE: Lake Powell Pipeline Financing.” Received by Dennis Strong, August 14, 2008.
https://www.fitchratings.com/research/us-public-finance/fitch-affirms-utah-idr-at-aaa-rates-439mm-gos-aaaoutlook-stable-08-05-2020
237
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
238
Utah Code §73-28-402(4)
239
Ibid
236
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Figure 45: 2019 Audit LPP Repayment Obligations
Hypothetlcal
Repayment

Plan

1

2

3

Tanna of

Repayment
A. Original bond
amount
B. State's
financing costs
C. 3% interest
charged district
A. Original bond
amount
C. 3% interest
charged district
A. Original bond
amount
B. State's
financing costs

Prlnclpal

State

Repaid by
District

Interest
Revenue

Sum of
Repayments
to State

$2.4 billion

$2.2 billion

$4.6 billion

$1.8 billion

$1.6 billion

$3.4 billion

$2.4 billion

$0

$2.4 billion

Source: Auditor Generated

Both of the repayment scenarios above that include interest, as is required by the Lake
Powell Pipeline Development Act,240 dramatically increase the cost of the LPP project.
Scenario 1 requires that the WCWD repay the State of Utah’s financing costs (i.e. interest
the State pays to its bond purchasers), which nearly doubles the total cost of the LPP.
Scenario 2 does not require that the WCWD repay the State’s bond financing costs,
thereby lowering the initial principal, yet the total debt is still nearly double the cost of
the LPP. Including repayment costs, as the BOR is obliged to do as per the BOR Manual
on Water and Related Resources Feasibility Study,241 dramatically raises the costs of the
LPP project. In scenario 1, project costs grow to $4.6 billion while in scenario 2 the costs
grow to $3.4 billion.
Instead of embracing these well-documented costs from the 2019 Legislative Auditor
General’s Office, the Provo Office of the Bureau ignored both the interest cost
requirements of the Lake Powell Pipeline Development Act and the credible studies of
the Auditors Office. We presume the Provo Office staff ignored these state laws and state
studies as a favor to Utah water lobbyists working in the Orem Office of the Central Utah
Water Conservancy District. The fact that the Provo Office of the Bureau ignored the
direction of the BOR in its own Manual on Water and Related Resources Feasibility Study
represents an additional oversight that should not be ignored. It is also arbitrary and
capricious of the Provo Office to ignore the BOR’s own manual.

240

Utah Code §73-28-402(4)
Bureau of Reclamation. “Reclamation Manual, Directives and Standards: Water and Related Resources
Feasibility Studies.” (2012). https://www.usbr.gov/recman/cmp/cmp09-02.pdf
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The Provo Office of the Bureau, like all BOR Offices, is required to abide by state laws as
it administers its projects and policies, unless state law is specifically in contradiction to
governing federal law. Since the Utah Lake Powell Pipeline Development Act has primacy
when it comes to the issue of whether interest must be included the repayment
obligations for the water users of the Lake Powell Pipeline, the Provo Office of the Bureau
has arbitrarily failed to consider a relevant factor related to the costs of the pipeline and
capriciously ‘stacked the deck’ by ignoring this provision of Utah law.

IV.A.3 The DEIS’ Ability to Pay/Affordability does not address elasticity,
leading to the incorrect conclusion that either LPP action alternative
is affordable
The Ability to Pay (ATP) analysis assumed that the rate increases stated in the 2019
Legislative Audit were sufficient to repay the LPP. See the following quote:
Future increases in water rates, fees, and taxes that would be needed to pay for
the LPP were estimated using information provided in the State of Utah
Performance Audit of the Repayment Feasibility of the LPP (State of Utah
2019).242
However, the 2019 Audit used an unrealistically low estimate for elasticity. The price
elasticity of demand for a certain good can be found by dividing the percent change in
demand by the percent change in price. In the Audit, both these values are given,
allowing us to calculate the elasticity implicitly used in the audit’s analyses. Specifically,
on page 7 the audit states:
Conservation and price elasticity will reduce water consumption by 15 to 25
percent per capita by 2065.243
And on page 10 the Audit states:
Wholesale water rates are planned to increase $0.10 annually from the 2016
rate of $0.84 to $3.84 per 1,000 gallons.244
Optimistically assuming that the entirety of the demand reduction was the result of price
242

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 43.
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
244
Ibid
243
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elasticity results in a percent change in demand of -25%. The percent change in price
from $0.84 to $3.84 is 357%. Dividing these numbers into each other yields an elasticity
of roughly 0.07 (i.e. 25% / 357% = 0.07).
This is far lower than what other sources have been reporting for the price elasticity of
demand for water. Notably, on page 65 of Appendix C-23, the Lake Powell Pipeline DEIS
suggests that an elasticity of -0.65 is reasonable.245 On August 19th, 2019 the Balmoral
Group, a consulting agency contracted by the Executive Water Finance Board to study
what the price elasticity of demand for water is in Washington County, found that
municipal water price elasticities typically range from -0.5 to -1.16. They noted that their
preliminary analysis indicated that Washington County would have a price elasticity of
demand for water of roughly -0.76.246
If an elasticity of -0.65 were used in the audit, then the resulting decrease in demand
would be roughly 232%. This would make the entire Lake Powell Pipeline water supply
even more obsolete than it is already because of the serious reduction in water demand
in Washington County. If -0.76 were used, the resulting decrease in demand would be
roughly 271%. Both of these values are much larger than the assumed 25% demand
decrease.
In either case, demand would decrease so much that the total amount of revenue
generated from water sales would also decrease. Since the WCWD would have to generate
a certain amount of revenue to make payments on their LPP loan and avoid a default,
they would have to raise water rates again to compensate for the decrease in revenue.
This would lead to further demand reductions via elasticity and a restarting of the cycle.
This “looping effect” would force the WCWD to raise water rates substantially more than
the 2019 Legislative Audit and DEIS assume.
For the last 10 years, a group of PhD economists from several Utah academic institutions
have been studying the financial obligations of the proposed Lake Powell Pipeline
through a series of detailed economic analyses which have been shared with elected and
appointed Utah officials, the public and the media.247 These PhD, tenured university
economists are highly-experienced in public lending standards and public and
commercial financing practices to pay for large capital projects, like the Lake Powell
Pipeline.
Their 96 pages of analyses document numerous problems with the economically245

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 65.
Balmoral Group. “Elasticity of Demand for Water Supply.” Presentation to the Executive Water Finance Board.
August 19th, 2019.
247
Blattenberger et al. (2015). Lake Powell Pipeline Economic Feasibility Analysis for Washington County, UT.
246
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infeasible nature of the proposed Lake Powell Pipeline, specifically with the huge
increases in water rates, impact fees, and property taxes that the LPP would require.248
The economists even created a model that calculates the necessary rate increases to
repay the LPP at varying initial costs. We used this model to calculate what rate increases
would need to occur to repay the LPP with the costs provided by the DEIS and the 2019
Audit.249 The results are summarized in Figure 46.
Figure 46: Necessary Rate Increases
Rate & Fee Increases

Cost Estimate

$2.4 billion
(Legislative Audit)
$1.5 billion
(Southern Low)
$1.7 billion
(Southern High)
$1.5 billion
(Highway Low)
$1.6 billion
(Highway High)

Water Rate

Impact Fee

1233%

438%

521%

287%

598%

309%

488%

278%

560%

299%

This table demonstrates that, once elasticity is accounted for, water rates need to
increase somewhere between 488% and 1,233% and impact fees need to increase
somewhere between 278% and 438% to repay the LPP. This is substantially higher than
the 357% water rate and 108% impact fee increase assumed by the 2019 Legislative Audit
and DEIS.
Had the Provo Office of the Bureau used rate increases that accounted for elasticity (i.e.
rate increases like those presented in the table above) in the DEIS, the repayment
obligations for the WCWD would have increased substantially. This would have placed a
much more significant burden on residents in Washington County and would have made
LPP water unaffordable. This would have caused the LPP to fail the ATP analysis,
indicating the LPP is not economically feasible.
The Provo Office appears to have intentionally avoiding any real application of market
248

Ibid
Costs from the DEIS were obtained from Table 2.2-2 from page 23 of appendix C-23. Costs reflect construction
costs plus interest during construction. OM&R costs are built into the economists’ model so they were excluded
from the input cost to avoid double counting.

249
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economics to arbitrarily favor its preferred transbasin water diversion of the Lake Powell
Pipeline. Even with such arbitrary favoritism, the Provo Office cannot ignore the impacts
of market economics, particularly since the Utah Legislature requires that repayment of
the Lake Powell Pipeline costs be paid by the water users of the Lake Powell Pipeline.

IV.A.4 The Provo Office of the Bureau’s analysis of elasticity effects on
water consumption is incomplete, thereby obscuring the fact that
increasing water rates will eliminate the need for the LPP
Elasticity is an economic concept that describes how two variables affect each other.250 It
is a ratio and is algebraically expressed as the percent change in one variable divided by
the percent change in another variable.251 The price elasticity of demand is a specific type
of elasticity that explains how the quantity demanded for a particular good changes as
the price of that good changes. It is expressed as the following:

2 =

-;_

(

∆5
)
5

(

∆7
)
7

where 2 represents elasticity, Q represents quantity, and P represents price. While
elasticity is addressed in Appendix C-23, the calculations are not carried through to
examine what effect they may have on demand. The DEIS simply states the following in
regards to elasticity’s effect on water demand in the WCWD:
Assuming a long-run price elasticity of demand for domestic water supply of 0.65 and an annual increase in retail water rates of 5.2 percent as described
for water costs in the Audit Report over 30 years, water use per user would
decrease by 3.38 percent annually. A 1.5 percent increase in price would result
in a 0.975 percent annual decrease in use per user. However, if the number of
households and commercial users increase greater than the decrease in use,
then total demand would increase. The estimated price elasticities less than 1.0 also indicates total water revenues from water charges would continue to
increase overall.252
While there is nothing technically incorrect about this statement, it does not represent
a complete analysis by the BOR. This quote concludes the elasticity analysis by
hypothetically stating that if households grow at a greater rate than demand decreases,
250

Nicholson, W.; Snyder, C. (2015). Intermediate microeconomics and its application.
Ibid.
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix c-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 60.
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then demand will continue to increase. As will be shown below, this is not the case for
the WCWD. Demand decreases more than households grow.
To estimate whether the LPP could be feasibly repaid, the DEIS assumed that the rate
increases stated in the 2019 Legislative Audit would be sufficient to cover the cost of the
LPP.253 The rate increases stated in the 2019 audit are the following:
•

Impact fees are planned to increase up to $1,000 annually from the 2017
fee of $7,417 through 2026, reaching $15,448.

•

Wholesale water rates are planned to increase $0.10 annually from the
2016 rate of $0.84 to $3.84 per 1,000 gallons.

•

Property taxes are planned to increase from the 2018 rate of 0.0648
percent to 0.1 percent by 2025.254

These rate increases were calculated by assuming an unrealistically low elasticity. This
means that these rate increases are very likely underestimates and that the true rate
increases needed to repay the LPP could be up to four times as large. Nevertheless, this
analysis uses the most generous possible assumptions to model the effects that these
rate increases will have on demand, meaning that the rate increases given by the 2019
Audit are used. The analysis still finds that demand is significantly less than stated by
the DEIS in Table 6.2-1.255
Listed above are three rate increases. However, property taxes and impact fees can
essentially be thought of as smaller components of the price of a single good (a house).
Therefore, the above rate increases effectively describe an increase in the price of two
goods: water and housing.
The DEIS states that, based on a literature review, a reasonable long term elasticity for
water rates is -0.65.256 The Executive Water Finance Board’s consultant preliminarily

253

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 60.
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
255
This analysis was conducted by Helene Jorgensen, an economist and Kanab resident, and was reproduced in
these comments with permission.
256
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23: Socioeconomics, Bureau of
Reclamation. (2020). https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 60.
254

1055 East 2100 South

•

Suite 201

•

Salt Lake City

• • •
Utah

84106

(801) 486-4776

•

www.utahrivers.org

129

9603

found that elasticity of water demand in Washington County was -0.76.257 However, in
an effort to conduct this analysis generously, an elasticity of -0.65 was used.
The DEIS does not examine what effect increasing impact fees and property taxes would
have on the demand for housing in Washington County and, therefore, did not state what
a reasonable elasticity would be. However, a quick literature review reveals that an
elasticity of -0.3 is reasonable.258
The analysis can be done to determine these two elasticity ratios effects on demand. The
results of the water rate elasticity calculation will be reflected in the amount that gpcd
changes (i.e. in the amount of water consumed) in the total annual demand provided by
the DEIS.259 Similarly, the results of the impact fee and property tax elasticity will be
reflected in the population growth estimate in the same equation above. Therefore, the
new demand equation for the WCWD looks like the following:
898:; :<<=:; >?@:<> =

A9A=;:8B9<′ × DAE>′ × FGF8?@ ;9FF E9?HHBEB?<8
DAE> 89 :<<=:; >?@:<> E9<I?JFB9< E9?HHBEB?<8

where population’ represents the population growth estimate given by Table 6.2-1 in the
DEIS adjusted for the elasticity effect of increased impact fees and property taxes and
gpcd’ represents the gpcd estimates given by Table 6.2-1 in the DEIS adjusted for the
elasticity effects of increased water rates.
The results of this new equation are presented in Figure 47 alongside the values from the
original demand estimation by the BOR.260

257

Balmoral Group. “Elasticity of Demand for Water Supply.” Presentation to the Executive Water Finance Board.
August 19th, 2019.
Green, R. K., Malpezzi, S., & Mayo, S. K. (2005). Metropolitan-specific estimates of the price elasticity of
supply of housing, and their sources. American Economic Review, 95(2), 334-339.
Singell, L. D., & Lillydahl, J. H. (1990). An empirical examination of the effect of impact fees on the housing
market. Land Economics, 66(1), 82-92.
Evans-Cowley, J., Lockwood, L., Rutherford, R., & Springer, T. (2009). The effect of development impact fees on
housing values. Journal of Housing Research, 18(2), 173-193.
259
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778.
260
Helene Jorgensen created this table.
258
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Figure 47: WCWD Demand Adjusted for Elasticity
WCWCD Service
Area Population
Year

-Baseline
Projections by
USBR

WCWCD Service Area

GPCD per

Population -

Applied

adjusted for Impact

Analysis that

fee elasticity of -0.3

includes 20%

and updated w/ 2019

conservation

Census Data

bvUSBR

GPCD per Applied

System loss

Analysis-

from Applied

adjusted for

Analysis

water rate

Model by

elasticity of -0.65

USBR

Demand
(acre-feet)
with System
Loss by USBR

Demand (acre-feet)
with System Loss adjusted for water
rate and impact
elasticities

2015

151,360

151,360

302

302

0.154

59,038

59,038

2020

182,689

179,884

296

227

0.154

69,791

52,836

2025

214,408

206,883

283

190

0.154

78,483

50,886

2030

246,338

233,787

271

168

0.154

86,370

50,720

2035

280,731

262,290

260

153

0.154

94,289

51,768

2040

314,199

288,984

250

142

0.154

101,326

52,961

2045

348,064

315,132

240

134

0.154

107,999

54,407

2050

383,226

341,542

240

134

0.154

118,909

58,967

2055

420,257

368,684

240

134

0.154

130,399

63,653

2060

458,960

396,332

240

134

0.154

142,408

68,426

2065

500,349

425,304

240

134

0.154

155,250

73,428

2070

545,470

456,393

240

134

0.154

169,251

78,796

2075

594,660

489,755

240

134

0.154

184,513

84,555

Source: U.S. Bureau of Reclamation, Draft Environmental Impact Statement, Appendix B, Table 6.2-1 (page 14), and analysis by Helene Jorgensen .

Figure 47 shows that just simply accounting for elasticity greatly reduces demand. In
fact, by 2075 demand is expected to be nearly 100,000 acre-feet less than the DEIS
predicts.
This analysis makes it evident that the DEIS dramatically overestimated water demand
in WCWD. This overestimation constitutes a serious flaw in the LPP DEIS and a failure
by the BOR to accurately review the proposed LPP project. It also invalidates the need
for the LPP as stated by the DEIS.

IV.A.5 The WCWD claims it should receive a $1 billion subsidy from Utah
taxpayers, indicating it is unable to repay the full cost of the LPP
Although Utah law requires that the WCWD repay the full cost of the LPP with interest,
as per the Lake Powell Pipeline Development Act, the Provo Office of the Bureau failed
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to evaluate compliance with Utah law in the DEIS. The 2019 Legislative Audit found that
the state’s financing costs alone could reach $1.2 billion, effectively creating a subsidy
from Utah taxpayers to the WCWD of this amount.261 Similarly, the Executive Water
Finance Board found the following:
Although the Lake Powell Pipeline Act calls for a “reasonable interest rate,” a
recent financing summary submitted by the Washington County Water
Conservancy District would create a large state taxpayer subsidy (range of $1
billion).262
Although the WCWD has no legal right to this subsidy, its claim that it should receive it
demonstrates that the WCWD is unable to handle the full burden of the LPP loan. Instead
of providing an objective analysis which complied with the BOR Manual on Water and
Related Resources Feasibility Studies and the Lake Powell Pipeline Development Act, the
Provo Office inexplicably ignored $1 billion in direct subsidies to stack the DEIS in favor
of approving generations of costly debt for Washington County residents without having
the ethics to disclose the existence of this debt to these residents.

IV.A.6 Since the Lake Powell Pipeline costs cannot be repaid with interest,
as is required by Utah Law, Utah water lobbyists have proposed a 90year loan repayment plan which the Provo Office of the Bureau has
failed to consider or evaluate
The WCWD claims that they can repay the LPP via a model they have called the “pay-asyou-go” model.263 According to the WCWD, they would only pay the costs and interest
associated with one small block of LPP water at a time.264 The 2019 Legislative Audit
diagrammed what such a repayment scenario may look like. It is reproduced below.265

261

Ibid.
Presentation by the Executive Water Finance Board. September 17th, 2018. https://gomb.utah.gov/wpcontent/uploads/2019/04/Lake-Powell-Pipeline-Financial-Issues-Phil-Dean-GOMB.pdf
263
Aguero, Jeremy. (2018, June). The Economic and Fiscal Implications of Water Policy in Washington County,
Utah. Slides presented at Executive Water Finance Board meeting, Salt Lake City, UT. Electronic copy of
presentation: https://gomb.utah.gov/wp-content/uploads/2019/04/WCWCD-Economic-and-Fiscal-ImplicationsJeremy-Aguaro.pdf
264
Ibid.
265
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
262
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Figure 48: Pay-As-You-Go as Shown by the 2019 Audit
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This scheme would start by paying a small fraction of the loan’s principal and leave the
rest of the loan to collect interest without any repayment for decades. In essence, the
scheme is akin to only paying the minimum payment on a credit card, and ignoring the
compounding nature of the unpaid credit card debt.
Therefore, the only way this repayment scheme could work is if interest was not
capitalized, which is exactly what the WCWD claims should occur.266 With capitalizing
interest and minimal repayments, the debt from this loan will balloon over time. It could
reach a point where the WCWD’s annual debt obligation is greater than they are capable
of repaying, forcing the WCWD to default. This, however, is unlikely as the 2019 Audit
indicates that it is standard practice for interest to be capitalized on long term repayment
projects such as this.267
However, even if one assumed that interest would not be capitalized and that the WCWD
was allowed to repay the LPP debt via the pay-as-you-go model, there still is a substantial
cost the BOR should have considered in the DEIS: the opportunity cost to the State of
Utah.
In the diagram above, the WCWD would not fully repay the State of Utah until 90 years
after construction of the LPP is completed. If interest is not being capitalized, then the
State’s funds are effectively devaluing over nearly a century with no compensation. This
will not only prohibit the State from using these funds for other important areas of
governance (i.e. education), but will cause the state to lose a substantial amount of real
266

Thompson, Ronald. “RE: Lake Powell Pipeline Financing.” Received by Dennis Strong, August 14, 2008.
Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
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value to inflation. This cost should have been analyzed by the BOR in the DEIS.

IV.A.7 The Provo Office of the Bureau cannot claim that the WCWD can
afford the Lake Powell Pipeline because the WCWD has yet to
propose a valid repayment plan
On August 11, 2017 FERC requested: (1) an estimate of the cost that would be allocated
to each District and how that cost would be allocated among existing and new water
users, including likely impacts on user costs; and (2) an estimate of the financial
feasibility of the project – including potential fiscal impacts on the State of Utah for
funding the project. In response to FERC’s request, the Division of Water Resources
claimed they had not analyzed LPP’s financial feasibility and will not provide financing
details until as late as 90 days before construction of the LPP begins:
We anticipate that financing details will be worked out well in advance of the
90 days prior to construction.
The Division of Water Resources has spent more than $37 million of Utah taxpayer’s
money studying the project over the last ~15 years, and yet they have no data to support
their claim that the project is financially feasible and that it will not negatively impact
Utah taxpayers. Utah Code §73-3-8 requires that the plan to utilize a water right be
economically and physically feasible. Procrastination of a publicly-defensible plan until
90 days before construction is not in the public interest, nor does it represent sound
financial management. The Applicant has failed to prepare a repayment plan which
utilizes basic financial practices common in the municipal water supply industry. As
shown below, it is likely the Applicant will not be successful in devising a feasible
economic plan which avoids a default of the Lake Powell Pipeline loan.
The Applicant has failed to account for the reduction in water demand and the
subsequent reduction in available revenues to finance the Lake Powell Pipeline. This
failure is likely because the Division of Water Resources has no experience planning and
building large municipal water projects on a scale as large as the Lake Powell Pipeline
project. This massive water project is beyond the scope and capacity of this agency and
neither it nor the Washington County Water District has any demonstrable experience of
financing multi-billion water projects over their operating histories. Although the
Division of Water Resources has experience awarding relatively small grants to irrigation
users for small canal and storage systems, the construction costs, engineering challenges
and financial obstacles of the Lake Powell Pipeline represents the biggest-ever challenge
in the history of this state agency, coming during the worst financial downturn since the
Great Depression.
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Just the $1 billion 2008-era estimated cost of the Lake Powell Pipeline dwarfs all of the
funds ever awarded by the Division and its Board when added together over its entire
60-year history, in just one proposed project. The State Engineer must examine a
detailed economically-feasible plan to build and finance the Lake Powell Pipeline, as
per Utah Code §73-3-8, which accounts for reduced revenue streams as a function of
the current Coronavirus pandemic and the above failings in understanding the basics of
water demand economics.

IV.A.8 The cost estimates provided for both of the action alternatives are
poorly supported and are inadequate
The LPP DEIS clocks in at roughly 2,000 pages if all its appendices are included. Of this,
only a little more than one page (roughly 0.05% of the DEIS) is spent detailing the
construction and operation, maintenance, and replacement (OM&R) cost of the LPP
alternatives. This is startlingly little room devoted to what is a tremendously
consequential component of the LPP proposal. The DEIS’s attempts to downplay the
costs of a $2.4 billion or larger water project “defeat[s] NEPA’s goals of informed decision
making and informed public comment.”268
The United States Government Accountability Office released a guide for the best cost
estimating practices.269 They summarize their results in the following table.

268

WildEarth Guardians v. U.S. Bureau of Land Mgmt., 870 F.3d 1222, 1236 (10th Cir. 2017)
(quoting Utahns for Better Transp. v. U.S. Dep’t of Transp., 305 F.3d 1152, 1163 (10th Cir. 2002)).
Leonard, B. (Ed.). (2009). GAO Cost estimating and assessment guide: Best practices for developing and
managing capital program costs. DIANE Publishing.
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Figure 49: GAO's Standards for Cost Estimates
Table 1: GAO's 1972 Version of the Basic Characteristics of Credible Cost Estimates
Characteristic

Description

Clear identification of task

Estimator must be provided with the system description, ground rules and
assumptions, and technical and performance characteristics
Estimate's constraints and conditions must be clearly identified to ensure
the preparation of a well-documented estimate

Broad participation in preparing
estimates

All stakeholders should be involved in deciding mission need and
requirements and in defining system parameters and other characteristics
Data should be independently verified for accuracy, completeness, and
reliability

Availability of valid data

Numerous sources of suitable, relevant, and available data should be used
Relevant, historical data should be used from similar systems to project
costs of new systems; these data should be directly related to the system's
performance characteristics

Standardized structure for the
estimate

A standard work breakdown structure, as detailed as possible, should be
used, refining it as the cost estimate matures and the system becomes
more defined
The work breakdown structure ensures that no portions of the estimate are
omitted and makes it easier to make comparisons to similar systems and
programs

Provision for program
uncertainties

Uncertainties should be identified and allowance developed to cover the
cost effect
Known costs should be included and unknown costs should be allowed for

Recognition of inflation

The estimator should ensure that economic changes, such as inflation, are
properly and realistically reflected in the life-cycle cost estimate

Recognition of excluded costs

All costs associated with a system should be included; any excluded costs
should be disclosed and given a rationale

Independent review of
estimates

Conducting an independent review of an estimate is crucial to establishing
confidence in the estimate; the independent reviewer should verify, modify,
and correct an estimate to ensure realism, completeness, and consistency

It is evident that many of these best practices are missing from the Provo Office’s LPP
cost estimate in the DEIS. The Provo Office provides no discussion of how the costs were
derived or what methodology or assumptions may have been used to create the costs. In
fact, the following is the extent of the discussion in the DEIS regarding the construction
costs of the LPP alternatives:
Total construction costs for the Southern Alternative estimated by Stantec,
excluding the Kane County System, are estimated to be $1,480.5 million and
total construction costs for the Highway Alternative, again excluding the Kane
County System, are estimated to be $1,433.0 million.270

270

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 22.
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And the following is the extent of the discussion regarding OM&R costs:
OM&R estimates provided by Stantec for the Southern and Highway
Alternatives are estimated to be $5.120 million annually in 2019 dollars and
pumping energy costs are estimated to be $4.096 million annually, for total
annual costs of $9.216 million.271
The only sources referenced to support these estimates are two emails from Stantec,
neither of which was released with the DEIS.272 The emails had be to obtained either by a
GRAMA request to the Utah Division of Water Resources. Once we obtained the Stantec
estimates, we were displeased to find a similar lack of support for the cost estimates. The
totality of the discussion regarding OM&R estimates from the Stantec email source is
the following:
Here are the annual O&M values for LPP. These values are based on the values
filed with FERC (Table 5-1, 2016 Study Report 10, October 2016 Update). I
indexed the non-power costs using Reclamation’s CCI. I indexed the pumping
power costs using DOE’s (www.eia.gov) tables of industrial consumer electrical
prices for Utah. The original FERC values were based on a parametric study, so
there aren’t specific line items to take out for the forebay/afterbay. But those
O&M costs would be pretty minor (they’re just “smallish” earthen
embankments) compared the O&M for the pipeline and pump/hydrostations,
so we feel the original costs (indexed to 2019) are good to move forward with.273
Figure 50: OM&R Stantec Estimates
Updated Q4 2019 OM&R
Annual (Q4 2019 dollars)

$5,120,065

OM&R (excludes pumping electrical costs)
Power Operations (pumping electrical
costs)

$4,095, 747

Similarly, the discussion of capital costs is minimal:
Attached is UDWRe’s revised cost estimate for the LPP (in Jan 2020 dollars).
As anticipated, costs are higher due to the escalation from 2015 to 2020. A cost
is provided for both alternatives (see the Summary sheet for total capital costs).
271

Ibid
Ibid, page 65
273
Stantec. 2020a. “LPP O&M costs.” Email communication from Joshua Cowden March 10, 2020.
272
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Regarding the spend profile, we are projecting a 6-year construction schedule
with 30% of the cost spread over the first 3 years and the remaining 70% spread
over the last 3 years. Let us know if you have any questions.274
The following figures show the attachment referenced in the above email text.

274

Stantec. 2020b. “Revised LPP cost estimate.” Email communication from Joshua Cowden March 3, 2020.
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Figure 51: Stantec Cost Estimate Spreadsheet Page 1
DRAFT COST OPINION MASTER SUMMARY by ALIGNMENT
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Design Engineering•

4) Pricing assumes that standard industry commercial terms will apply to all procurements.
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1,871,600,000
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1.0%
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6.0%

0.5%
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..
.
~

0.0%

16.0o/e
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I) Non-conventional environmental mitigation measures excluded.
2) Project procurement strategy unknown and not captured in project costs.

1,151,800,000 $

0.5%

~

Au umpUoostQu1IIQc1Uoo1·

30%

..

t
t
t

3) Quantities were provided by the project team and have not been verified.
4) NTP in 2024 and six-year construction. Mid-point of construction would be 2026/2027. Project commissioning and startup in 2029. Thanks.

Edlmedee Wv leimcr - rnR1nttr'1 Opinion of Pmhehk Conllrucliqn Ont
Any opinions of probable construction costs ("OPCC") prepared by MWH, including evaluations of Client's project budget, represent MWH's best judgment as a design professional familiar with the construction industry. Unless and to the
extent otherwise indicated by MWH, such opinions or evaluations are based upon current mark.ct rates for labor, materials and equipment. The Client acknowledges that MWH has no control over the costs oflabor, materials or equipment,
construction contractor's methcxl.s of determining bid prices, competiti\'e bidding environments, unidentified field conditions, market conditions, inflation or any other factors that may affect the OPCC, the project budget or negotiating
conditions at the time of execution of the construction contract. Furthermore, this OPCC is based on stable market conditions that exhibit predictable supply/demand relationships and does not an empt to capture the impacts of hyper-inflationary
or deflationary market cycles. Client further acknowledges that the OPCC is a "snapshot in time• and that the reliability of the OPCC will degrade over time. Accordingly, MWH cannot and does not warrant or represent that construction bids
or negotiated construction prices will not vary from Client's project budget or M\\1-l's good faith Class 4 & S OPCC.
AACE International CLASS 4 Cost Eslimat£1ass 4 estimates are generally prepared based on limited information and subsequently have fairly wide accuracy ranges. Typically, engineering is 0% to 20¾ complete. They are typically
used for project screening, determination of feasibility, concept evaluation, and preliminary budget approval. Vinually all Class 5 estimates use stochastic estimating methods such as cost curves, capacity factors, and other parametric and
modeling techniques. Expected accuracy ranges are from -15¾ to -30% on the low side and +20-/4 to 50% on the high side, depending on the technological complexity of the project, appropriate reference information, and the inclusion of an
appropriate contingency determination. Ranges could exceed those shown in unusua1 circumstances. As linlc as 20 hours or less to perhaps more than 300 hours may be spent preparing the estimate depending on the project and estimating
methodology (AACE Intemationa1 Recommended Practices and Standards).
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Figure 52: Stantec Cost Estimate Spreadsheet Page 2
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Figure 53: Stantec Cost Estimate Spreadsheet Page 3
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..... JIISS ...................................................................... Hydro.Station No. 5.................................................... 4 ..... s..........................19,370,000
.. JIIS.SH .. .......................................... .........................Sand Hollow ................................................................ 4 ..... . S ......................... 1S,800,000

s.........................

. S................. 91 728,000 . S.......................107,0081000

.s................. 1,396,000. s........................ 1S,356,000
.s..................1,309,000 . S.........................14,399,000
S ................ _1,331 1000. S ....................... -14,641,000
. s ........................ 23,925,000
.S ................. 11937 1000. S ....................... _21,307,000
. S..................1, 580,000
17,3801000

.s................. 2, 11s. ooo

.s.........................

....... L ...................................................................... Hurricane Clllf1 Tunnels, Shafts & Penstock.................... 4 ...... S ......................... 56,100,000 .s ................. 51 610,000 .s .........................61,710,000
II

....... R .............. o+oo ..................................... 50,903 . Kane County Plpellne ..241n .......... ............... ................... . 4 .......s .......................... 5,300,000

....... T ...... .

.......................................... Page Electric.Power Transmission S)'1tem.Unrades ........ 4 ...... s .......................... 10,890,614 . s ..................1,089,061 . s ......................... l 1,979,675

....... U ... .... .............. ....... . .......... ............................... Garkane Power Transmission.System U~rades ............... 4 ... ... s .......................... 73,477,341 . s ................. 7,347,734 . s .........................80,825,076

.......v ....... ............................................................... Pacific C~rp.Tranmlsslon System Ul'.(tl"ades ..................... 4...... s ........................... 5,950_.542

.s .................... 595,054 .s .......................... 6,545,596

.... WPK ................................................................... Rocky Mountain Power System Upg_rades ........................ 4 ...... s ........................... 6,736, 462 .s .................... 673,646 .s .......................... 714101108

TOTAL SOUTHERN ALTERNATIVE IN-LINE HYDRO
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The quotes and figures shown above constitute essentially every document detailing the
cost estimate for the LPP provided in or referenced by the DEIS. It is evident that these
documents, which themselves are brief, fail to fulfill a number of the best practices listed
by the US Government Accountability Office. Therefore, this cost estimate should be
considered inadequate.

IV.A.9 The fee increases proposed by the Lake Powell Pipeline will cause
significant economic hardship to low-income communities, a fact
recognized but disregarded by the DEIS
Figure 46 demonstrates that massive rate increases are necessary in order to repay the
LPP debt. The required water rate increases in Washington County to pay for the LPP are
detrimental to the public welfare because these rate increases disproportionately impact
low income residents. For many Washington County residents, the 500+ percent increase
in water rates would be a breaking point, particularly during this pandemic economy.
Many working and retired families are struggling to survive financially given the historic
Coronavirus pandemic and the extremely high unemployment levels which may
continue many years into the future. A 500+ percent increase in water rates could mean
that a family is unable to pay their water bills, which is a basic human right. Low income
communities should be worrying about their physical well-being and economic recovery,
not shouldering the excessive burden of an unnecessary Lake Powell Pipeline.
Continuing to advance LPP and its dramatic increase in water rates and impact fees
during our current economic turmoil is callous and cruel. Low income communities have
been severely impacted by the economic collapse due to the Covid-19 pandemic. The
State of Utah has already seen 176,706 residents seek government relief for layoffs,
including over 7,400 people in Washington County.
For the week of April 26th to May 2nd, unemployment claims in Utah were 701% higher
than they were in 2019. Tourism-driven agencies and food service workers have been
especially impacted. Now more than ever, low income residents are facing a terrifying
uncertainty. Now is not the time to ask low income residents to come up with a 500+
percent increase in water rates for a water project that they don’t need.
The 120% impact fee increase also specifically targets low income communities. This
large of an increase would ensure that Washington Counties impact fees would be the
second highest in the state, just behind Summit County, adding an additional $15,000 to
building a new home. The 2019 Legislative Audit examining the Lake Powell Pipeline
suggests that this number could rise to as much as $30,000 for new development.
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This massive increase in impact fees is fundamentally exclusive to low income families
and creates yet another barrier preventing low income residents from owning their own
homes in Washington County. This increase in impact fees will price out low income
families and caters the future growth in Washington County towards wealthier residents.
These economic hardships are recognized by the DEIS. Specifically, the DEIS states:
Under either of the proposed action alternatives, there would be
disproportionate adverse effects on the low income and American Indian EJ
populations. The effects on low-income populations due to repayment would
be adverse for both action alternatives.275
And:
In addition, two communities in the study area (La Verkin and St. George) were
considered to be in the economic hardship category as indicated by poverty
percentage and some households in these communities could be more affected
by rate increases in the region than other communities.276
Yet, the Provo Office of the Bureau fails to identify or propose any mitigation measures
to reduce or prevent these negative effects. These are the only negative effects identified
in the DEIS that have no mitigation measures whatsoever proposed for them.

IV.B The socioeconomic impacts of the Lake Powell Pipeline upon other
uses of the Colorado River are not adequately considered
IV.B.1 The cost of the LPP curtailing the water use of other Colorado River
users, including inside Utah, was excluded from the cost-benefit
analysis
Since the Provo Office of the Bureau failed to adequately consider the inherent
unreliability of the Colorado River to sustain the Lake Powell Pipeline diversion, the DEIS
ignored an array of impacts. There are economic consequences associated with the LPP
jeopardizing water from other established Colorado River water uses in Utah (like the
Central Utah Project) in the likely future event of Utah overdrawing their water supply.
275

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-24, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 6.
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 44.
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In the years that there is not enough water available in the Colorado River Basin to meet
the requirements of the Upper Basin States to deliver 7.5 million acre-feet to the Lower
Basin States, which the BOR 2012 study estimates will occur every 4 to 5 years,277 CUP
water will be threatened. Under Article IV of the Upper Colorado River Basin Compact:
In the event of curtailment of use of water by the States of the Upper Division
at any time shall become necessary in order that the flow at Lee Ferry shall not
be depleted below that required by Article III of the Colorado River Compact,
the extent of curtailment by each State of the consumptive use of water
apportioned to it by Article III of this Compact shall be in such quantities and
at such times as shall be determined by the Commission upon the application
of the following principles: [...] If any State or States of the Upper Division [...]
shall have consumptively used more water than it was or they were [...] entitled
to use under the apportionment made by Article III of this Compact, such State
or States shall be required to supply at Lee Ferry a quantity of water equal to
its, or the aggregate of their, overdraft of the proportionate part of such
overdraft, as may be necessary to assure compliance with Article III of the
Colorado River Compact, before demand is made on any other State of the
Upper Division [...].
The Colorado River Compact makes clear that should Utah overdraw their Colorado River
supply they will have to supply an amount of water equal to the amount they overdrew
to account for the difference. This means that other Colorado River water users in Utah,
like the Central Utah Project, will have to sacrifice some of their water supply.
This will doubtlessly have a number of economic consequences and will cause harm to a
number of Utahns. Yet, these economic consequences were not considered in the DEIS
and were not factored into the “cost-benefit” analysis conducted in Appendix C-23. Had
the DEIS examined the costs of the Lake Powell Pipeline to other water users, it is
plausible that either action alternative would have been found to be financially
infeasible, again violating the BOR’s definition of what should be considered a
reasonable alternative. It is also against the public’s interest to construct the LPP given
that there is a reasonable chance that it will force other water users in Utah to forgo some
of their water supply. All of these consequences could apply to water users outside of
Utah as well if a Lees Ferry Deficit occurred.
The DEIS goes to great lengths to establish what benefits having a reliable water supply
may confer to Washington County but excludes an analysis of what costs may confer to
277

Colorado River Basin Water Supply and Demand Study, Technical Report G, Bureau of Reclamation (2012)
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20G%20%20System%20Reliability%20Analysis%20and%20Evaluation%20of%20Options%20and%20Stategies/TRG_System_Reliability_Analysis_FINAL.pdf
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other water users should the LPP make their water supply insecure. This selective
analysis is biased and arbitrary. As noted above, courts have recognized that it is arbitrary
for agencies to “prepare[] half of a cost-benefit analysis,”278 and to “trumpet” an action’s
benefits while ignoring the costs.279 The DEIS should have studied these costs.

IV.B.2 Water supply reliability benefits are wrongfully attributed to the LPP
action alternatives, making the action alternatives seem more
financially viable than they really are
The water supply reliability section of Appendix C-23 discusses the benefits associated
with having a water supply secure enough to avoid water shortages. Specifically, the DEIS
states:
Additional supplies provided by the LPP will reduce potential gaps in supply
and demand in the future as well as decreasing the potential for shortage events
at any particular time. Water supply reliability is not necessarily addressed
through a comparison of average annual or monthly demands and supply
because average water supply does not adequately reflect specific periods when
demand is not fully met. In addition, managing water supplies to meet average
demand does not mean that periods of shortage will not occur.280
The DEIS continues on to quantify how much value having a secure water supply may
produce for the WCWD. They find that over a 100 year period the WCWD could gain
somewhere between $1.8 and $2.1 billion in value.281 As far as the cost-benefit analysis
goes, this constitutes one of the largest benefits discussed in Appendix C-23.
However, this benefit is incorrectly ascribed to the LPP action alternatives. If it were true
that the WCWD had an insecure water supply and if it were true that the LPP would make
it a secure water supply, then the water reliability benefit should be ascribed to the LPP.
However, this is not the case. The WCWD has ample water without the LPP.
Furthermore, the WCWD reported to Fitch Ratings the following:
The district is operating a groundwater recharge program that currently
provides access to 100,000 af of stored water and will ultimately provide up to
278

High Country Conservation Ass’n v. U.S. Forest Serv., 52 F. Supp. 3d 1174, 1191 (D. Colo. 2014).
Sierra Club v. Sigler, 695 F.2d 957, 979 (5th Cir. 1983).
Ibid, page 16
281
Ibid, page 21
279
280

1055 East 2100 South

•

Suite 201

•

Salt Lake City

• • •
Utah

84106

(801) 486-4776

•

www.utahrivers.org

145

9603

300,000 af.282
The WCWD has said that the purpose of this recharge program is to create emergency
storage for times of water shortage and/or drought. 100,000 acre-feet is a substantial
amount, nearly four times what the WCWD currently supplies,283 and is sufficient to serve
as an emergency reserve for water shortages. Therefore, the WCWD’s water supply is
already reliable and secure. Building the LPP will only bring excess water. This means
that the water supply reliability benefits should not have been ascribed to the LPP. If
they are removed, the cost-benefit scale tips heavily in favor of unaffordable.
Furthermore, the BOR incorrectly argues in the DEIS that valuation of water reliability
due to conservation cannot be determined:
Other methods, such as conservation, could be implemented to address future
supply and demand gaps, but these methods would not generate reliability
benefits as measured by willingness to pay.284
In fact, the ‘contingent valuation’ of water shortages, is independent of the method or
policy implemented to achieve higher water reliable. A shortage is, per definition, the
difference between demand and supply at a fixed price. It does not matter whether the
shortage is due to excess demand or insufficient supply of water. The studies cited in the
DEIS Appendix C-23 surveyed water users about their willingness to pay (WTP) to avoid
a future water shortage X percent shortage every Y years (typically 1 in 10 or 1 in 20
years); and/or willingness to accept payment (WTA) for a hypothetical XX percent
decrease in future reliability. In the case of WTP, the method for which probability and
duration of shortage were reduced is immaterial to how reliability was increased. And
WTA looks at the event of a water shortage and therefore is, per definition, independent
of prevention of the shortage.
Therefore, the benefits of a given reduction in the probability and/or duration of a water
shortage would be exactly the same whether it is due to an increase in water supply from
a secondary source or a decrease in water demand from water conservation, landscaping
(xeriscape) rebates, etc.
Additionally, in their 2000 study, Griffin and Mjelde wrote the following:
Designing an efficient strategy requires an assessment of consumer preferences
282

Fitch Ratings. 2017. “Correction: Fitch Upgrades Washington County Water Conservancy, UT's Water Revs;
Affirms GOs”.
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix B, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 9.
284
DEIS, Appendix C-23, page 241
283
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pertaining to the reliability of water supply.285

The authors argue that maximum water reliability is not necessarily desirable from an
economic perspective due to associated costs:
Consequently, the reliability of water systems may be too high, water supplies
dedicated to municipal use may be too great, and infrastructure costs may be
too large.286
This suggests that the Lake Powell Pipeline may not be optimal from an economic
perspective.
In addition, even if the DEIS’s discussion of water reliability was accurate—which it is
not—it is nonetheless arbitrary and capricious. Reclamation ignores that fact that any
water reliability benefits that accrue to WCWD due to the Lake Powell Pipeline
necessarily come at the expense of causing less water reliability for other water users in
Utah or the Colorado River Upper Basin. If the Lake Powell Pipeline diverts over 86,000
acre-feet of water per year from the Colorado River, that water will not be available to
other water users. Consequently, if the DEIS claims the Lake Powell Pipeline will result
in water reliability benefits to WCWD, it must consider the flip side of the coin and
analyze how the pipeline will reduce water reliability for other water users. Courts have
recognized that it is arbitrary for agencies to “prepare[] half of a cost-benefit analysis,”287
and to “trumpet” an action’s benefits while ignoring the costs.288 Yet the DEIS commits
this error regarding the alleged water reliability benefits of the Lake Powell Pipeline.

IV.B.3 The cost of the lost hydropower from the Glen Canyon Dam as a
function of the Lake Powell Pipeline was excluded from the costbenefit analysis
Since the LPP will pull 86,000 acre-feet of water out of Lake Powell each year, there will
be 86,000 acre-feet less water available to flow through the Glen Canyon Dam and
generate hydropower. Without the LPP, the 86,000 acre-feet of water would flow through

285

“Valuing Water Supply Reliability”, American Journal of Agricultural Economics, 82 (May 2000): Abstract,
page 514
Ibid.
287
High Country Conservation Ass’n v. U.S. Forest Serv., 52 F. Supp. 3d 1174, 1191 (D. Colo. 2014).
288
Sierra Club v. Sigler, 695 F.2d 957, 979 (5th Cir. 1983).
286
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the Glen Canyon Dam, the largest single electricity producer in the Colorado River
Storage Project,289 where it could be optimally turned into electricity.
Instead, the LPP proposes to expend electricity pumping the 86,000 acre-feet uphill and
plans to only have a small portion of this recouped by a series of small hydrostations,
which are only vaguely defined in the DEIS.290 This will turn what would have been an
energy surplus (via the water flowing through Glen Canyon Dam) into an energy deficit.
Glen Canyon Dam generates an average of 4,717 gigawatt hours (GWh) per year, enough
for about 400,000 homes. This power is sold to tribes and utilities across the West,
serving about 5 million people through the Western Area Power Administration. This
loss of cheap energy will negatively impact consumers across the American West.
By diverting nearly 90,000 AF of water out of Lake Powell every year, the LPP would
accelerate the decline of hydropower generation at Glen Canyon Dam. This loss of energy
at the Glen Canyon Dam has some amount of economic value that was not considered by
the DEIS. The loss of this economic value should have been included in the cost-benefit
analysis in the DEIS.

IV.C

The economic effects of the COVID-19 pandemic have been excluded
from consideration in the DEIS

IV.C.1 The economic impacts of COVID-19 are not considered in the DEIS
and no attempt is made by the Provo Office to examine what effect
this may have on either of the action alternatives
The DEIS was officially released on June 8th, 2020, several months after the COVID-19
pandemic began. By the end of May, the United States had surpassed 100,000 coronavirus
deaths.291 Economists were warning of severe economic downturns as early as the
beginning of April.292 Yet, despite this, the DEIS does not mention the COVID-19
pandemic at all. Epidemiologists expect the coronavirus pandemic and its impacts upon
the economy to last for several years, yet the Provo Office of the Bureau failed to even
consider the pandemic economy in the DEIS.
289

Power Consulting & Aesir Consulting. “The Impact of the Loss of Electric Generation at Glen Canyon Dam”
(2015).
290
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix E, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 12.
291
CDC. “Coronavirus Disease 2019 Case Surveillance.” (2020).
https://www.cdc.gov/mmwr/volumes/69/wr/mm6924e2.htm
292
Pickert, Qiu, & McIntyre. “U.S. Recession Model at 100% Confirms Downturn is Already Here.” (April 8th,
2020). https://www.bloomberg.com/graphics/us-economic-recession-tracker/
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While BOR may not be able to precisely predict what the future will look like as a result
of theCOVID-19 pandemic, it is unreasonable for BOR to completely ignore the pandemic
and the resulting economic recession. BOR’s decision to ignore the pandemic and the
recession is particularly problematic in the socioeconomic impact analysis, where much
of the discussion centers on projected population growth and projected economic
growth. There is no doubt that the pandemic and the economic recession will impact
population growth and economic growth, and as a result the entire discussion of these
issues in the DEIS is now outdated and incorrect. The pandemic has become an epic
economic impact unrivaled in its stature since the Great Depression 90 years ago. The
Provo Office of the Bureau was obligated under NEPA to consider its impacts upon the
affected environment and on suppressing water demand in the future.
This is especially true for the WCWD’s revenue generating abilities. Numerous important
planning documents qualify that WCWD’s revenue generating ability depends almost
entirely on rapid growth. See, for example, this excerpt from the 2019 Legislative Audit:
Slow Population Growth Would Reduce Overall Demand for Water,
Reducing Potential Water Revenue. The model assumes population will
continue to grow over the next 50 years as projected by the Kem C. Gardner
Policy Institute. If population were to grow slower than projected by the
institute’s lowest growth estimates, water demand would be less than projected
and would ultimately reduce the revenue received from water sales…A
recession in the early years of repayment would be especially challenging on
WCWCD’s ability to make payments.293
And this quote from the DEIS:
It needs to be understood that future ATP to cover costs is dependent on
continued growth in the region and that the cost of service assumptions for the
future actually occur.294
The DEIS even finds that if growth is 0.5% per year less than the 2017 Kem C. Gardner
estimates, the LPP will not be affordable.295 Given all these statements, it is clear that the
analyses in these documents rely on growth continuing as projected by the 2017 Kem C.
Gardner study. If growth is even slightly less than projected, the LPP will likely be
unaffordable and infeasible.
293

Legislative Auditor General. (2019). A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline (Report No. 2019-05).
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 44.
295
Ibid.
294
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Given the precarious standing of the LPP, it is especially concerning that the COVID-19
pandemic and accompanying recession was not mentioned in the DEIS. The pandemic
and economic downturn is already depressing growth in Washington County,296 thereby
making the LPP unaffordable.

IV.C.2 The cost of an increased risk of COVID-19 infection from an influx of
non-local workers to the Kaibab Indian Reservation and to other
local communities was excluded from the cost-benefit analysis
The DEIS acknowledges that at least some of the workers contracted to construct and
maintain the LPP will be from outside the local area:
However, not all construction activities and materials will be provided by
companies located in the region. Employees and materials brought in from
outside the region represent economic leakages outside the region.297
Furthermore, the DEIS states that over 14,000 workers would be needed to construct
either action alternative.298 Given that the BOR expects to issue a ROD in January of 2021
and that the COVID-19 pandemic is far from over,299 it is possible that this non-local
workforce of over 14,000 people may begin working in rural communities in Southern
Utah and Northern Arizona during the COVID-19 pandemic. This will likely cause an
increase in infections in these communities and strain rural healthcare systems, which
are already at risk.300 This is not only a risk that should be addressed and mitigated to the
maximum extent possible but is also a likely source of costs that should be addressed and
included in the cost-benefit analysis.

IV.D The DEIS demonstrates that the agencies have not complied with the
National Historic Preservation Act
Section 106 of the National Historic Preservation Act (NHPA) requires agencies to
analyze the impacts to historic resources and consult with the Advisory Council on
296

Davidson, Lee. “COVID-19 may finally tap the brakes on Utah’s blazing fast population growth.” (05/13/20).
https://www.sltrib.com/news/politics/2020/05/13/covid-may-finally-tap/
297
Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-23, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 47.
298
Ibid, page 49.
299
Anderson, R. M., Heesterbeek, H., Klinkenberg, D., & Hollingsworth, T. D. (2020). How will country-based
mitigation measures influence the course of the COVID-19 epidemic?. The Lancet, 395(10228), 931-934.
300
Ranscombe, P. (2020). Rural areas at risk during COVID-19 pandemic. The Lancet Infectious Diseases, 20(5),
545.
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Historic Preservation and the relevant State Historic Preservation Office (SHPO) prior to
an agency action.301 Similar to NEPA, the NHPA requires agencies to "stop, look, and
listen" to the impacts on historic properties before taking action.302 As an initial step in
analyzing the impacts to historic resources from a proposed action, an agency must make
a "reasonable and good faith effort" to identify historic properties in the project area.303
After identifying the historic resources present in the project area, the agency must take
several additional steps, including consulting with the SHPO to determine how the
project's impacts can be avoided or mitigated.304
The Utah Rivers Council is very concerned about the archaeological resources that will
be impacted by the construction of the Lake Powell Pipeline. Due to the irreplaceable
nature of archaeological and cultural resources we find several aspects of the Draft DEIS
for the Lake Powell Pipeline to be particularly concerning.
Our concerns cover five major categories, which are as follows: 1) Issues with the survey
conducted in the Lake Powell Pipeline Area of Potential Effect (APE), 2) issues with the
geoarchaeology conducted within the APE and the subsequent discussion of subsurface
remains, 3) issues surrounding the recommended eligibility for the National Register of
Historic Places (NRHP), 4) issues surrounding the area of potential effect and the sites
within and nearby the APE, and 5) issues with the current status of private and public
documents.

IV.D.1 The agencies' attempts to identify historic properties are inadequate
and flawed
The first step in the NHPA section 106 process is the requirement that the BOR make a
"reasonable and good faith effort" to identify historic properties in the Lake Powell
Pipeline project area.305 The DEIS demonstrates that the Provo Office's identification
process is flawed and violates the NHPA.

IV.D.1.a Issues with the survey conducted in the LPP APE are not addressed
within the DEIS
One of the more disconcerting aspects of the DEIS in regard to archaeological and other
cultural resources is that there are sites within the project area that surveyors were
301

54 U.S.C. § 306108.
Te-Moak Tribe of W. Shoshone of Nev. v. U.S. Dep’t of Interior, 608 F.3d 592, 607 (9th Cir. 2010).
36 C.F.R. § 800.4(b)(1).
304
Muckleshoot Indian Tribe v. U.S. Forest Serv., 177 F.3d 800, 805 (9th Cir. 1999).
305
36 C.F.R. § 800.4(b)(1).
302
303
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unable to locate, per the DEIS. These sites have been found and recorded before, but now,
the archaeologists who were doing the field survey for the Lake Powell Pipeline area of
potential effect were unable to locate the sites again. Survey, in this case, refers to the
actual steps that an archaeologist, or crew of archaeologists, takes to find archaeological
sites in the field. It is important to locate all sites within the APE, especially given that
many of the sites surrounding the pipeline path will face imminent destruction if the
pipeline is constructed. If the parties involved know that there are some sites that exist,
but they cannot find them, that is a major issue. Moreover, both the Utah and Arizona
SHPOs have requested that there be additional field survey to locate all of these
“missing” sites.306 Taking specific actions to locate these missing sites is a necessary step
in finishing the field survey.
There could be a variety of reasons why these sites could not be located in the field. This
could be because their location was originally noted in a different North American Datum
(NAD) than the one that is most commonly used today. NAD 27 used to be used, now
NAD 83 is used, and perhaps this difference was not caught during earlier research. The
sites could have possibly been looted to the point that they no longer exist as identifiable
sites. Naturally occurring erosion could have damaged the sites extensively enough that
they are no longer able to be found, and perhaps don’t exist in the same area that they
did when they were originally recorded. Or they could have even been mitigated for other
projects, which should have also been discovered in a pre-field research, but in the event
that it was missed, that could contribute to their missing status. Essentially, there are a
lot of reasons that they might have not been located, and perhaps a few sites could even
be impossible to locate. That said, all of the reasons that are listed are unlikely to have
occurred, and are likely able to be accounted for with either pre-survey research, or
evidence should be observable in the field. Therefore, due to all of this, the
archaeological Class III survey is inadequate and needs to be redone to locate these
missing sites.
Additionally, the DEIS should explain what efforts have been taken to locate the missing
sites, and explain the reasons they think these sites are missing. These reasons should
be informed by actual observations made in the field by archaeologists connected to the
project, not just plausible guesses, which is all that can be made by our organization
without more information. As previously stated, many of the possible reasons why these
sites can no longer be located are such that information about the site could be found in
some capacity, and help determine why these sites were not located during the field
survey. As currently written, the DEIS does nothing to explain why sites are missing or
why they cannot be found.

306

Utah Division of Water Resources. Application for Original License – Preliminary Licensing Proposal The Lake
Powell Pipeline Project, FERC Project No. P-12966, December 2015, Chapter 5, page 826.
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Additionally, it took 18 field sessions, across four years to complete the class III survey,307
which is not necessarily in itself concerning, but many of the reasons listed above can
impact archaeological sites to some extent while that time passed. It is standard practice
in Utah that inventories over 10 years old will require resurvey if they are intended to be
used in a project,308 however, UTSHPO does not require resurvey of any sites unless they
are in an APE (in which case all previously recorded sites must be revisited). New
documentation for sites is required in the event that 1) the previous site recording is over
10 years old, 2) there have been notable changes to site content, 3) the site could not be
located/was destroyed, 4) the site is an unrecorded segment of a linear site, or 5) there
was a change to National Register of Historic Places (NRHP) status.309
It is notable that the sites involved were surveyed more recently than 10 years ago, but
special consideration should be given to sites that are more publicly accessible and are
therefore more at risk of human caused impacts. This is especially important given that
there have been sites in the area of potential effect that have been unable to be reidentified. Given this, and depending on the reason the sites cannot be located, even a
survey that is more recent than 10 years may not be accurate for when the construction
of the pipeline actually begins, even though the sites have already been surveyed
specifically for this project.
Additionally, the entire pipeline corridor had not been entirely surveyed at the time the
document preceding the DEIS, the Preliminary Licensing Proposal (PLP), was published.
In the BLM Comments on the PLP, the BLM states that there is 30 miles of land that is in
the pathway of the pipeline that has not been surveyed because it is on private land.310
The PLP entirely neglects this fact, not even mentioning it once. The reasoning behind
neglecting to mention that not all of the land had been surveyed should be explained in
greater detail. Questions that need to be answered are: who owns this land? Did they not
grant permission for survey? What about for the pipeline itself? Surely there is a reason
and a legal process that can be followed in the event that a project needs to go through
private land, and everyone would be better served if the unsurveyed land was mentioned
in the PLP, including an explanation of the plans and legal requirements surrounding it.
It should be noted that this information was gathered from the Preliminary Licensing
Proposal and related documents, but it is not mentioned within the DEIS, leading the
readers to believe that the status of this stretch of land has not changed.
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IV.D.1.b Class III survey transects were not sufficient
The survey that was done in the area of potential effect was, according to the DEIS,
“parallel transects spaced no more than 50 feet apart.”311 Transects refer to, in this case,
the amount of space between archaeologists when they systematically search for any
signs of an archaeological site while conducting survey. While this meets both UTSHPO
and BLM standards, in the event of the archaeological sites within the APE being partially
or totally destroyed, 50 feet may not have been sufficient. Archaeological studies have
been conducted (see Orton, 2000) that state that surveying at 50 feet apart becomes de
facto systematic sampling.312 Therefore, while 50 feet may generally meet the
requirements for survey, it isn’t good enough when these sites will be destroyed.
UTSHPO states that using an altered spacing for transects can be appropriate in some
circumstances. This is one of them, to be clear. 50 feet spacing is not acceptable because
artifacts may have been missed.
Additionally, ground visibility poses another issue. While it was surely noted on the
archaeological site forms that were filled out by the archaeologists conducting the class
III intensive survey, it was not noted within the Draft Environmental Impact Statement.
This raises numerous concerns. The Utah Department of Transportation (UDOT) states
in their “Guidelines for Identifying, Recording, and Evaluating Archaeological and
Paleontological Resources” that whenever they conduct field survey their archaeologists
must use test pits if the surface visibility is below 80%.313 This is because if archaeologists
are unable to see the ground, there is no way for them to identify sites. If the ground
visibility was not high enough in the APE, and the archaeologists still did not use test
pits, again, they would have missed sites, which is unacceptable.
While UDOT was not the agency that conducted this field survey, the Lake Powell
Pipeline APE that was surveyed did cross UDOT land.314 Furthermore, because many of
these sites in the APE may get partially or entirely destroyed, it is especially important
that as many artifacts as possible are located. If other agencies do not have the same or
a similar practice, perhaps one should be considered. Regardless, if test pits were done
to search for sites, the criteria used to choose them should be outlined in DEIS in order
to ensure their effectiveness. It should be noted, however, that Utah typically has high
ground visibility and there is no official state mandate requiring shovel probes, leaving
individual agencies to decide if and when they want to use shovel probes to search for
311
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sites.315 That said, not specifically outlining the shovel probe strategy, or lack thereof, in
the DEIS leaves a lot of questions for the reader when it could have easily been covered
within the text.

IV.D.1.c Site definitions and how this impacts eligibility by state is
problematic
The Lake Powell Pipeline crosses state boundaries, and due to this, a few things must be
considered in the relationship between the law and the archaeology present in the
planned pathway for the pipeline. First and foremost, the definition of what qualifies as
an archaeological site differs between states. Arizona defines a site, according to the
Arizona State Museum (ASM) Archaeological Records Office,316 as an area that contains:
1)
2)
3)
4)

Physical remains older than 50 years
30+ artifacts of a single class within a 15 meter diameter
20+ artifacts of at least 2 classes within a 15 meter diameter
One or more archaeological features in temporal association with any number of
artifacts
5) Two or more features without associated artifacts

Utah defines a site, as stated by the UTSHPO Archaeological Compliance Guidelines317 as
an area that consists of:
1)
2)
3)
4)
5)

Physical remains older than 50 years
10+ artifacts from a single class within a 10 meter diameter
15+ artifacts of 2+ classes in a 10 meter diameter
One or more archaeological features in association with any number of artifacts
Two or more temporally associated archaeological features without artifacts

However, while Utah often uses BLM standards for their definition of a site as it is
outlined in the BLM Manual 8110 “Cultural Resources Manual,” it is not actually
mandated in the state that archaeologists must follow this definition to the exact word,
archaeologists have the freedom to determine sites as they see fit. That said, these
standards are generally followed by archaeologists working in the state as it is the
standard that is accepted by land management agencies around the state.318
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Based on these definitions of an archaeological site, Arizona and Utah have fairly similar
definitions of what qualifies as a site, but they aren’t exactly the same. Even these slight
differences will have impacts on the protections the sites are eligible for depending on
which state they are located in, and should be accounted for within the DEIS.
Furthermore, a Tribal Historic Preservation Officer (THPO) can be chosen to manage any
cases that cross Tribal lands, but they also can work in conjunction with the State
Historic Preservation Office (SHPO) to deal with the aspects of cases that do not directly
impact Tribal lands. Though the Lake Powell Pipeline may not end up crossing Tribal
lands, in the event that it does, a lead THPO investigator could preside over the entire
pipeline, as it pertains to archaeological and cultural resources. If a lead SHPO/THPO
investigator were to be chosen, would one definition of a site supersede the other
definitions?
Additionally, if each state has their own SHPO investigator, retains their own definitions
of what a site consists of, and no lead investigator was chosen, then presumably different
crews did the survey in each state. If each state had entirely different crews, and likely
environmental firms involved in the survey, then, while presumably each crew would do
everything exactly as they were supposed to, in the event that they did not, different
coverage or results could be found between the two states. This is an issue because they
are working for the same project.
Thus far it appears that there has not been a single SHPO/THPO investigator chosen,
therefore, differences in site definition, and the impacts that this will have on the Lake
Powell Pipeline must be acknowledged and fixed. Currently, the differences between
Utah and Arizona site definitions are requirements two and three. To review: Arizona
requires 30+ artifacts of a single class within a 15 meter diameter OR 20+ artifacts of at
least 2 classes of artifacts within a 15 meter diameter, and Utah requires 10+ artifacts
from a single class within 10 meters diameter OR 15+ artifacts of 2+ classes in a 10 meter
diameter. Therefore, because Arizona requires a higher number of artifacts, both in
reference to single class or multiple class sites, than Utah does, one would expect that
Arizona would have a higher proportion of isolated occurrences within their project
boundaries. This is particularly important due to the relationship between isolated
occurrences and the National Register of Historic Places designations that will be
discussed later on in these comments.
Additionally, the diameter that sites can be contained in also may have impacts on what
counts as a single, or multiple archaeological sites. In Arizona, artifacts have to be within
a 15 meter diameter in order to be considered part of the same site, in Utah, artifacts
have to be within a 10 meter diameter of each other. This could mean that the sites in
Arizona could be larger, at least on average, than the sites in Utah are, and that there
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could be fewer sites per same amount of land than in Utah. Larger sites could be harder
to avoid, and if they couldn’t be avoided, and were eligible for the National Register of
Historic Places, plans for mitigation would have to be considered.

IV.D.1.d High number of new sites potentially indicates poor survey technique
in the past
One interesting aspect of the information that was revealed within the DEIS is the
number of new sites documented. In Arizona, archaeologists identified a high number of
new sites. In Arizona, 44/102 sites were new, 43.14% of the total sites surveyed.319 While
this is not necessarily an issue, it does show that there are a lot of sites in the area. Since
so many of them had never been recorded before, a logical question to ask is why the
sites that had been recorded were recorded. Surely, if survey had been done of the areas
in question before, more sites would have been recorded already, and if so, why were so
many sites new? Meaning, if these areas were surveyed before, why were so many sites
missed?
If some of the areas in the APE had previously been surveyed, and new sites were found
upon resurveying the area, then it is a reasonable conclusion to draw that there may be
more unrecorded sites within the APE. If sites were missed in the first place, they could
have been missed again, perhaps due to the aforementioned 50 foot survey transects. If
this is the case, previous survey may have been inefficient, and therefore the survey of
the APE should be conducted again to ensure that nothing was missed.

IV.D.1.e The geoarchaeologist’s methods are unclear and problematic
The document preceding the DEIS, the Preliminary Licensing Proposal, heavily relies on a vague
geoarchaeological study in order to support the Class III survey. This study does not seem to be
heavily referenced within the DEIS, but if information that it provided is still being used in LPP
development efforts, then it warrants heavy analysis.
There is no background given about the geoarchaeologist testing for subsurface remains
in the areas surrounding the potential pipeline path. Due to this lack of background,
there is no clarification of what this geoarchaeologist was actually doing. Despite the fact
that results from the geoarchaeologist’s finds continue to be mentioned for nearly fifteen
more pages after the first mention, it is never clearly discussed what methods were used
by the geoarchaeologist. This leads to a host of problems. Firstly, it is unclear just how
exactly the geoarchaeologist was testing for subsurface remains. Is there a standard
technique to complete this process? Was the geoarchaeologist following said process?
319
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Stating that the different sites “showed” potential does not clear up what the method
was actually used for testing.320 All we clearly know is that the geoarchaeologist was in
some way searching for artifacts or features that were below the surface, and therefore
would not be visible to any archaeologist simply completing a surface survey.
For clarification, earlier in this comment we mentioned test pits in relation to locating
archaeological remains, but in this section it is mentioned that sites were “probed by the
geoarchaeologist.321 While this could possibly mean that the geoarchaeologist conducted
test pits, these test pits would have served a different purpose than the other test pits
mentioned, and we cannot actually be sure because the PLP does not specify in either
case. It is also possible that the geoarchaeologist used a method of testing that is referred
to as “soil core testing,” but that wasn’t specifically mentioned in the PLP either. Because
there are many possibilities of what the method was, it would be immensely helpful for
the reader if what the actual process of whatever the geoarchaeologist did was outlined
within the PLP. As it is currently written, the PLP’s statements surrounding the
geoarchaeologist are unclear and cause more confusion than they provide knowledge for
the reader.

IV.D.1.f

Site testing methods are not outlined
The second major problem is how the geoarchaeologist chose sites to test in each area;
the methods are not stated in the Preliminary Licensing Proposal. For example, in the
Utah prehistoric areas, Area 1 had 13 sites tested out of 100 sites in the area, a total of
13% of all sites.322 Similarly, in Utah Area 2, 15 sites were tested out of 111, or 13.5%.323
From there, however, in Utah Areas 3 and 4, a higher percentage of sites were tested,
21.3% for Area 3, and 32% for Area 4.324 These discrepancies are not accounted for by the
research outline as there was no outline in the proposal. Therefore, there is no way to
determine how these sites were chosen to be tested for subsurface remains. We can only
guess, and there appears to be no guess that works consistently for all areas.
One such guess that can be made is that in Area 4, there are eight sites that feature
temporally diagnostic artifacts, and eight sites that were tested for subsurface remains.
It is not stated in the PLP if these are the same eight sites, however, it does not really
matter given that this assumption works only for Area 4. The other areas have a different
number of sites that featured temporally diagnostic artifacts and sites that were tested
for subsurface remains. This shows the types of guesses that we have to make in order to
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make sense of this section. There is no reasonable conclusion that we can make without
having the background knowledge of how these sites were chosen.
If these sites were chosen for testing randomly, why wasn’t a standard percentage of sites
chosen? Or, if the sites were chosen for a specific reason, why was that not outlined in
the PLP?325 In Arizona, the percentage of sites tested are much more consistent, all
ranging between 9% and 15%, but the areas contain fewer sites and the highest number
of sites tested in any area was 4,326 which has its own issues. The section on Arizona offers
no further insight into how the sites were chosen for testing.
These inconsistences raise numerous concerns. Were these samples meant to be
representative samples? Were they supposed to meet a certain level of statistical
significance? While it can be hoped that they were, we were not given this information.
As the PLP says nothing on the matter, only guesses can be made, which is not the way
that accessible information should be written.

IV.D.1.g Inconsistencies in number of sites are confusing
There are inconsistencies within the numbers presented in the Preliminary Licensing
Proposal that serve to add more confusion. The inconsistences in the number of sites
listed occur three separate times in this section of the PLP. To begin with, the number of
sites listed as being in the Utah APE is incorrect. On page 5 – 947 it is stated that there
are 269 prehistoric sites in the Utah APE and refers to table 5 – 165 for more details,
however on table 5 – 165 there is a total of 282 prehistoric sites listed. Additionally, when
the number of sites listed as being in each individual area are added together a total of
283 sites are reached.327
Three distinct numbers being listed for the same thing, however, is not the only
inconsistency in this section. The number of sites listed as being in Utah Area 2 is stated
as being 108 prehistoric sites and 3 multicomponent sites, for a total of 111 sites.
However, when the site type breakdown is added back together, a total of 124 sites is
reached. This means that, assuming that the number of tested sites is correct, that
instead of 13.5% of sites being tested in this area (15/111), only 12.1% of the sites were
tested. Now, 12.1% becomes the lowest percentage of tested sites in a single area in
Utah.328 If there actually are 124 sites in this area then the added total of the entire Utah
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APE becomes 296 sites. How does the Division of Water Resources reconcile their original
statement that there are only 269 prehistoric or multicomponent sites in the Utah APE?
However, there’s another inconsistency that brings the percentage of sites tested in
another area down even further. In Arizona Area 3, the Preliminary Licensing Proposal
states that there are 33 sites in Area 3, 3 of which were tested, or 9.1%. That said, when
added together the total number of sites is 42. Once again assuming that the number of
sites that were tested in Area 3 are correct, that lowers the percentage of sites tested to
7.1%. This means Area 3 has the lowest percentage of sites that were tested of any area,
and nearly half of the percentage of sites that was tested in Arizona Area 1. Altogether,
this eliminates the consistency of the percentage of tested sites in the Arizona areas that
we referred to before.329
Furthermore, as the number of sites tested in Arizona is so much lower than those tested
in Utah, this raises the question of whether the same geoarchaeologist tested the ground
in both states? Once again, this is a case where having the research methods outlined in
the Preliminary Licensing Proposal would solve this issue. A good research outline would
detail the reason why so many less sites were tested in Arizona, and readers wouldn’t
have to wonder if it was so different because an entirely different geoarchaeologist did
the testing.
All of these inconsistencies add to the lack of clarity that is present throughout this
entire section of the Preliminary Licensing Proposal that discusses the geoarchaeologist
and their role in the archaeological process. Moreover, there are issues with the methods
that the geoarchaeologist used, which are entirely unknown, and are not easily
discernable. The confusion surrounding the geoarchaeologist and their methods, as well
as their results and conclusions doesn’t end here.
Furthermore, not knowing something as basic as how many sites are in the APE is a major
problem. How can anyone who is not even sure how many sites there are that need to be
protected go about protecting those sites? To go back to an earlier mentioned issue, are
the missing sites even actually missing? Or were they forgotten about and miscounted
because the number of sites in the APE is different nearly every time it’s listed?

IV.D.1.h Study lacks evidence to back up claims surrounding subsurface
remains
The PLP states that Utah Prehistoric Area 2 is the area that is the most likely to have
subsurface remains. This, however, is not based on the presented numbers, nor does it
329
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correlate with them. The PLP does state that this assumption is based off of the high
number of remains on the surface in that area, which would seem to be a decent
association to the actual amount of subsurface remains located in Area 2. Despite this,
the correlation is not very high when one actually looks at the potential for subsurface
remains in each area. To review, the numbers below are the numbers that are listed in
the Preliminary Licensing Proposal for the amount of sites that were tested in each area,
and what their likelihood of having subsurface remains was based on the subsurface
testing conducted by the geoarchaeologist.
(1) Utah Prehistoric Area 1: 13/100 tested330 13% tested
(a) 3 – low potential for subsurface remains
(b) 2 – moderate potential for subsurface remains
(c) 8 – high potential for subsurface remains
(d) 76.9% moderate or high potential for subsurface remains
(2) Utah Prehistoric Area 2: 15/111 tested 331 13.5% OR 15/124 tested – 12.1% tested
(a) 8 – low potential for subsurface remains
(b) 3 – moderate potential for subsurface remains
(c) 4 – high potential for subsurface remains
(d) 46.7% moderate or high potential for subsurface remains
(3) Utah Prehistoric Area 3: 10/47 tested332 21.3% tested
(a) 6 – low potential for subsurface remains
(b) 1 – moderate potential for subsurface remains
(c) 3 – high potential for subsurface remains
(d) 40% moderate or high potential for subsurface remains
(4) Utah Prehistoric Area 4: 8/25 tested333 32% tested
(a) 2 – low potential for subsurface remains
(b) 1 – low to moderate potential for subsurface remains
(c) 1 – moderate potential for subsurface remains
(d) 4 – high potential for subsurface remains
(e) 62.5 % moderate or high potential for subsurface remains
(f) 75% low to moderate or moderate or high potential for subsurface remains
(1) Arizona Prehistoric Area 1: 3/21 tested334 14.3% tested
330
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(a) 0 – low potential for subsurface remains
(b) 1 – moderate potential for subsurface remains
(c) 2 – high potential for subsurface remains
(d) 100% moderate or high potential for subsurface remains
(2) Arizona Prehistoric Area 2: 4/40 tested335 10% tested
(a) 1 – low potential for subsurface remains
(b) 0 – moderate potential for subsurface remains
(c) 3 – high potential for subsurface remains
(d) 75% moderate or high potential for subsurface remains
(3) Arizona Prehistoric Area 3: 3/33 tested336 9.1% OR 3/42 tested – 7.2% tested
(a) 0 – low potential for subsurface remains
(b) 1 – low to moderate potential for subsurface remains
(c) 1 – moderate potential for subsurface remains
(d) 1 – high potential for subsurface remains
(e) 66% moderate or high potential for subsurface remains
(f) 100% low to moderate or moderate or high potential for subsurface remains
Therefore, based on the actual evidence that was found upon completing the testing for
subsurface remains, Utah Prehistoric Area 2 is not actually the most likely to have
subsurface remains. While it is also not the least likely to have subsurface remains, Areas
1 and 4 in Utah and all three areas in Arizona have a higher potential to have subsurface
remains. Although it does seem like surficial remains might, or even should, correlate
with subsurface remains, that does not seem to be the case here based on the testing that
the geoarchaeologist completed.
Interestingly, it is noted in the Preliminary Licensing Proposal that Utah Prehistoric Area
4 is more restricted than Utah Prehistoric Area 2, due to “rugged terrain, lack of arable
land, and smaller, less dense sites.”337 Due to this, it is understandable why the
geoarchaeologist would be surprised that Area 4 tested higher for subsurface remains
than Area 2. However, in this case, the results differed from the hypotheses, but that was
not acknowledged. Instead, the original incorrect hypothesis is still being touted as the
result in the PLP. Area 2 did not have the highest likelihood for having subsurface
remains, yet the PLP incorrectly states that it does.
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IV.D.1.i Evidence of agriculture is not mentioned except for in conjunction
with Utah Area 3
Another issue that has arisen due to the lack of outlined research method(s) is the
comment that no evidence of agriculture was identified in Utah Prehistoric Area 3. With
the exception of this single sentence, the section on the geoarchaeologist’s results never
mentions agriculture, meaning that the Preliminary Licensing Proposal never mentions
if evidence of agriculture was found in the other areas. That fact leads to different
questions, such as: was the geoarchaeologist specifically looking for evidence of
agriculture in the areas that they tested? If so, for what purpose was the geoarchaeologist
looking? Would evidence of agriculture impact the number or location of sites that were
tested?
Furthermore, what was the geoarchaeologist considering to be evidence of agriculture?
Some possibilities on what the geoarchaeologist may have been considering are
corncobs, granaries, or even evidence found in the soil that could only be seen once it
was tested in a laboratory. Anyone who reads the Preliminary Licensing Proposal won’t
know what types of evidence was found, or what was being considered evidence, just that
it wasn’t found in Utah Prehistoric Area 3.338
The history of agriculture in this region of the country is a topic that is of major interest
for archaeologists. It can show what the people of the past were subsisting on, and how
that would have impacted their health, settlement patterns, and more. To simply
mention that there was no evidence of agriculture in a single area does not provide
enough information to the readers to inform them of any of this. Readers would be better
served if a more in depth explanation was given to the PLP’s discussion of agricultural
evidence.

IV.D.1.j Size of the pipeline corridor in the APE is too small
The Draft Environmental Impact Statement states that the archaeological survey for the
project was confined to the 250 feet width that made up the corridor.339 It also states that
while avoiding all archaeological sites is what would be preferred, it may not be possible
to avoid impacting sites within the corridor and adjacent sites.340 This leads to several
questions surrounding the pipeline corridor. Why is the pipeline corridor confined to
250 feet? The reasoning given in the Preliminary Licensing Permit was that it was limited
338
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to correlate to a hydroelectric generating facility.341 However, given that the pipeline
isn’t going to be focused on being part of the hydroelectric generating facility as it was
when the PLP was written,342 can the pipeline corridor not now be widened? Widening it
would mean that more survey would have to be done in order to complete the class III
intensive survey, but it would better reflect the number of, and protect the archaeological
resources in the area.

IV.D.1.k Areas outside of the APE are being affected when they should not be
Additionally, one of the most concerning aspects of this section of the DEIS is the notion
that sites outside of the pipeline corridor could also be affected. To quote directly from
the Draft Environmental Impact Statement:
Because the Project APE for the pipeline is only 250 feet wide, there may not be
room within the Project APE to avoid cultural resources within or adjacent to
the Project APE. Large sites that span the Project APE or lie across the Project
APE would be affected by construction.343
It does not make sense to mention possible damage to sites outside of the corridor
without discussing why that potential damage could occur. Access roads and damage that
could be caused by their construction are included as part of the APE, which is necessary,
however the DEIS lacks in discussion of how access roads could negatively impact sites
that are near to them. If the access roads for the project are publicly accessible, either
during the actual construction of the project, or after its completion, nearby
archaeological sites are at risk of being destroyed by members of the public, even only
accidentally. Even if the access roads are never publicly accessible, someone working on
the pipeline project, who may or may not even know the location of any archaeological
sites, could accidentally or purposefully cause damage to an archaeological site, through
action unrelated to construction.
The issue of damage occurring to sites outside of the APE is compounded because sites
that are not confined within the 250 feet of the APE that was surveyed may not have ever
been surveyed, and they certainly weren’t for this project. If the sites surrounding the
APE are at risk of damage during the construction of the Lake Powell Pipeline, then they
need to be surveyed and documented. It does not matter that they are outside of the
defined area of potential effect, because according to the DEIS, they are at risk of
potential effect. It is a disservice to the history of both states involved to disregard the
341
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potential damage to archaeological and cultural resources. By admitting that there could
be effects to those sites outside of the actual APE and then not surveying those areas to
identify what sites could be present is a failure to comply with the purpose of doing
survey.
Additionally, the section of the Draft Environmental Impact Statement in which
potentially effected sites are discussed is unclear. The DEIS states that only sites within
the APE got surveyed,344 and breaks everything down by prehistoric, historic, and
multicomponent sites by state. The issue, however, begins when the DEIS states that a
certain number of sites were recorded within each section of the pipeline, and then for
every section, prehistoric, historic, and multicomponent, all sites in each area were
recommended eligible.345 In other sections of the DEIS, there are numerous sites listed
as being ineligible, in fact, only 162 out of the total of 230 sites identified in Utah are
recommended eligible.346 In Arizona the numbers are 84 sites recommended eligible out
of 102.347 Clearly there are sites within the APE that are not recommended eligible. The
section where the DEIS breaks down which sites can be routed around, and which sites
cannot is confusing because it only refers to eligible sites, but uses language that implies
that there are only eligible sites within the project’s APE.

IV.D.2 National Register of Historic Places eligibility is misapplied
The National Register of Historic Places was created in 1966 with the intent of
documenting and preserving our nations historic resources and properties, including
archaeological resources. In order for a “place” to be listed on the register, it must meet
a form of historical significance. There are four different possible ways these
requirements can be met, a place can be associated with a historic event, an important
historical person, display exemplary design or physical characteristics, or it can have the
ability to provide scientific information about the past.348 Meeting one of these criteria,
as well as being over 50 years of age can make a place eligible for the National Register.
Additionally a “place” can be a building, structure, object, site, or district.349
One notable issue with the eligibility determinations as presented in the Draft
Environmental Impact Statement for archaeological sites along the Lake Powell Pipeline
is that of isolated occurrences. Isolated occurrences (IOs) are typically sites that do not
344

Bureau of Reclamation. Draft Environmental Impact Statement, 4.
Bureau of Reclamation. Draft Environmental Impact Statement, 13-16
Bureau of Reclamation. Draft Environmental Impact Statement, 16.
347
Bureau of Reclamation. Draft Environmental Impact Statement, 13.
348
Arizona State Parks & Trails. National Register: Frequently Asked Questions. 2018.
349
U.S. Department of the Interior, National Park Service. How to Define Categories of Historic Properties.
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meet the requirements of what a site consists of, which was outlined earlier in these
comments, or are determined at the discretion of the project’s crew chief.
FERC, the agency that oversaw this project prior to the BOR, has a strong stance on
archaeological isolated occurrences. Within their comments on the PLP, they state that
isolated occurrences are not eligible for mitigation or the Section 106 process. They
continue that isolates are not significant and therefore cannot be listed on the National
Register of Historic Places350 This is incorrect. The Archaeological Compliance
Guidelines, as published by the Utah State Historic Preservation Office reads:
Numerous agencies and archaeologists perpetuate the inappropriate
perspective that isolated finds are categorically not eligible for the National
Register of Historic Places. While it is unclear where this perspective has its
origin, it is clearly erroneous given the NRHP’s “Object” property type. Further,
it is clear that isolated finds on a holistic view might shed important
information on broad land use patterns through projectile point distributions,
reduction areas, itinerant historic/prehistoric encampments, etc. Isolated finds
are important and should be documented appropriately.351
This is a problem that at least the UTSHPO is aware of, but it’s still problematic that
FERC, the prior lead agency, incorrectly states that isolated occurrences don’t need to be
viewed as possibly being eligible. Therefore, all isolated occurrences should be carefully
reviewed to ensure that they are appropriately recommended eligible or ineligible for the
National Register of Historic Places, not simply categorically dismissed as ineligible. The
fact that FERC’s comment on isolates was not explicitly stated in the Preliminary
Licensing Proposal and rather in the FERC comments on the PLP can only lead us to
suppose that this belief was so unquestioned that it was entirely unnecessary to include
within the main text of the PLP. Given that it is actually a false claim, extra care needs
to be taken to ensure that everything is properly reviewed. It should be noted that FERC
is no longer overseeing the PLP project but given the chance that the BOR shares a
similar opinion on this matter, similar precautions should be taken regarding IOs. If this
is not the case, then the stance of the BOR on IOs should be made clearer within the
DEIS.
The SHPOs involved in the Lake Powell Pipeline have requested that all isolates in the
area of potential effect be resurveyed to determine if they should have been included in
the boundaries of another nearby site.352 If any isolates were determined to be within the
minimum distance of artifacts to be included in another site, the isolated artifacts were
then included in the nearby full site, and added to the site forms belonging to that full
350

Federal Energy Regulatory Commission. Reference: PLP Comments for the Lake Powell Pipeline Project, March
2016, page A-16.
Utah State Historic and Preservation Office & Antiquities Section. Archaeological Compliance Guidance, 16.
352
Utah Division of Water Resources. Preliminary Licensing Proposal, 862.
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site. Any numbers that were associated with the isolated occurrence were then voided.
This has led to gaps within the numbering system that is associated with the isolated
occurrences.353 There is nothing inherently wrong with this, and it is far better to have
all sites properly identified than to ensure that the numbering system in place is perfectly
chronological, but it could add some confusion about which isolates have not been added
to other sites and their eligibility status for the National Register of Historic Places. As
stated above, the isolated occurrences need to be carefully considered for their eligibility
to the National Register of Historic Places, and not disregarded simply because they were
isolated occurrences that could not be combined with a larger full site.

IV.D.2.a Differences in eligibility between Utah and Arizona need to be
addressed
Beyond the isolates, there are several other problems with the recommended eligibility
of sites within the area of potential effect. The differences in the number of sites that
were recommended eligible for the National Register of Historic Places between Utah
and Arizona is stark. In Arizona, 82.35% of all recorded sites were recommended eligible
for the NRHP,354 however in Utah, only 70.4% of all recorded sites were recommended
eligible,355 a difference of 11.95%. While today, Utah and Arizona are distinct places, the
differences in the archaeological record should not be particularly vast. Because the
Utah/Arizona border is a modern construction, and did not exist at the time that any
prehistoric archaeological materials were left in the area, one could easily assume that
there should not be such stark differences between the two states in terms of their
eligibility recommendations.
There are a few different possible conclusions for the reasons the distinct differences
between the recommended eligibility in Utah and Arizona exist. First, it could simply be
that the sites in Utah are more publicized, or easy to access by the public based on land
ownership, and this is something that could lead to differences in recommended
eligibility. If the sites in Utah are visited much more often by members of the public, then
perhaps the sites in Utah could have less integrity, they could have been more likely to
be looted, or damaged, and are therefore less likely to be recommended eligible.
However, there is some possibility that the firm that was hired to make the
recommendations has introduced potential bias in order to please their client. Or, if
different firms were hired in each state, they may not have had the same understandings
of how to determine whether or not something should be recommended eligible.

353

Bureau of Reclamation. Draft Environmental Impact Statement, 13-16.
Bureau of Reclamation. Draft Environmental Impact Statement, 13.
355
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Therefore, each firm could have come up with entirely different determinations, which
would impact the percentages of sites in each state that were determined to be eligible.
It is even a possibility that far more construction has occurred on one side of the border
than the other, which could lead to more sites in Utah having been mitigated. This would
ruin those sites’ integrity while perhaps even leaving portions of the site intact (enough
to still classify what’s left as an entire site) but removing the integrity far enough that
the sites are no longer recommended eligible. These are only three of the possibilities for
the differences that can reasonably be concluded, without a clear explanation as to the
differences between these two states. Anyone who reads the Draft Environmental Impact
Statement will be forced to essentially make something up in regards to differences
between both states, which should be archaeologically similar.
Again, the DEIS does not address this concern that there is such a large difference
between the two states, or even present the data in a way that it is possible to see the
difference without doing some basic math. With all due respect to those involved in
determining sites for eligibility recommendation, we wonder where the 29.6% of Utah’s
ineligible sites are located in reference to the pipelines planned location, and what size
they are. As we understand, the numbers presented in the DEIS are simply the eligibility
recommendations, and had not been concurred with by either the UTSHPO or AZSHPO.
SHPOs make decisions based on the best information that is available to them. So,
whoever was deciding on eligibility recommendations for the Utah portion of the
pipeline APE could have possibly introduced bias into that process. Therefore, it does
not seem out of line to think that there are other areas in which bias could have also been
introduced. If the information that they provided to the SHPO was inaccurate, the SHPO
cannot make proper concurrence determinations.
This type of potential bias would be easy enough to locate. While the public could not
necessarily be privy to the process, simply looking at the location of the sites that were
found during survey and seeing where the recommended eligible sites were in reference
to the recommended not-eligible sites could visually display bias if there is any distinct
patterning in this. If there is bias, then it should be corrected, if there isn’t, then everyone
involved and the public can be assured that there is some other reason why the
percentage of sites recommended eligible is lower in Utah than in Arizona. There could
be a perfectly reasonable explanation for the difference, but the fact that Draft
Environmental Impact Statement does not even note the difference leads to a whole host
of potential explanations, some of which are unfavorable to the individuals and agencies
involved in the process. Addressing and explaining this would clear up any confusion.

IV.D.3 The project applicants are biased against a thorough archaeological
analysis
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Representative Mike Noel, who is a Utah Legislator and the General Manager for the Kane
County Water Conservancy District (KCWCD) has a notable disdain for public lands and
the resources that are a part of them, including archaeological resources.356 This was
displayed by his conduct regarding the Jackson Flat Reservoir (JFR) and how he handled
the archaeological resources involved in that project.
When the Jackson Flat Reservoir was being approved and constructed, Mr. Noel rushed
KCWCD through the approval process, and archaeological and cultural resources
suffered as a result. Despite there being clear evidence in the KCWCD meeting minutes
that they were well aware of the significance and expanse of cultural resources in the
project area for the Jackson Flat Reservoir, they routinely downplayed the significance
of these resources, and began construction before the inventory was completed.
Furthermore, the KCWCD uncovered 54 sets of Native American remains in the project
area. They continued construction and ignored evidence that there may have been more
remains that are still undiscovered. Then, they flagrantly disregarded any input from
nearby Native American tribes.
Additionally, it is unclear whether Section 106 consulting requirements were followed
for the JFR. Section 106 of the NHPA is the federal code requirement that Tribes be
contacted in specific ways, as per U.S. Treaty obligations, for consulting on proposed
government projects and activities. Section 106 is widely referenced when Tribes aren’t
contacted, or properly noticed, about issues that may impact Tribes.
The District’s own meeting minutes from 2016 indicate the Army Corps of Engineers
(ACOE) was under the impression that KCWCD hadn't actually complied with some
archaeological regulations. As recent as 2017, KCWCD was dealing with criticism from
the ACOE about their conduct regarding prehistoric human remains and other culturally
significant material over the course of Jackson Flat Reservoir’s construction.
Moreover, Mr. Noel has a personal investment into the Lake Powell Pipeline and he may
personally benefit from its completion. Mr. Noel owns land in the area of Johnson
Canyon, which is located in Kane County and might be the only community in Kane
County that is supposed to receive water from the Lake Powell Pipeline. Mr. Noel’s
property in the area is approximately 750 acres and has a worth that is estimated to be
between $4 - $9 million. Mr. Noel stands to gain property value if the Lake Powell

356

Brian Maffly. “Can Utah’s Mike Noel Run the BLM, an agency he despises?,” The Salt Lake Tribune (Salt Lake
City, UT) January 27, 2017.
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Pipeline is constructed and his property receives water.357 Therefore, the possibility that
other bias could have been introduced by politicians, particularly Mr. Noel, should be
considered, and if they stand to benefit from the pipeline, an investigation into possible
conflicts of interest should be conducted.

IV.D.4 Eligibility impacts due to scientific research questions and subsurface
remains
Subsurface remains are any archaeological material that cannot be seen from the surface,
and are rather found below the surface. The Bureau of Land Management states that the
possibility of subsurface remains being present is not enough to effect the eligibility
determination of a site.358 If this is true, then why were any sites tested for subsurface
remains at all? It’s a waste of time and resources if it is not going to impact eligibility for
the National Register of Historic Places. Additionally, any subsurface remains that are
discovered during the construction process will surely have to be mitigated too, even if
they weren’t specifically documented during the pre-construction process. Therefore,
while it makes sense to actually do the subsurface testing, it doesn’t make sense that it
would have no impact on eligibility determination. It is notable that the possibility for
subsurface remains and actual subsurface remains are not the same thing, but to
discount the results of the tests for subsurface remains means it was a waste of time and
money to do the pre-construction testing for subsurface remains at all.
The Bureau of Land Management also states that general scientific inquiry may not be
enough to determine a site as being eligible for the National Register of Historic Places.
359
However, is there any site in the project area that would not meet the requirements of
“association” or “location” given the location of the project corridor and its relation to
the Southwest, the Four Corners Region, and the Colorado Plateau? Even if specific sites
in the APE have not been matched up with exact research questions, that doesn’t remove
the sites in the APE from the broader scientific implications of the surrounding areas.
Once the site is destroyed, any scientific information that could have been discovered
from that site is gone forever. As technology advances, more and more information could
be discovered from the sites in the APE, as well as the nearby sites. This argument is to
primarily urge that the path of the pipeline be routed around as many archaeological
sites as possible, although even that is not enough to ensure that no potential scientific
data will be destroyed. If perhaps there were maize fields in the area surrounding the
sites that are also in the APE, any possibility of discovering them would be completely

357

Utah Rivers Council. Will the Proposed Lake Powell Pipeline Financially Benefit Rep. Mike Noel?, March 16,
2018.
Bureau of Land Management Comments. Draft Study Report 9 Review, 356.
359
Bureau of Land Management Comments. Draft Study Report 9, 356.
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destroyed by the pipeline construction. That said, limiting the amount of damage done
will better serve the communities in the surrounding areas and archaeologists better.

IV.D.5 National Register eligibility and Native Americans impacted by the
pipeline
Beyond all of the other archaeological issues with the recommended eligibility for the National Register of
Historic Places for sites in the APE, the opinions of local Native Americans should also be highly
considered. It is stated in the original Preliminary Licensing Permit that the Hopi consider all sites to be
Traditional Cultural Properties (TCPs).360 It also states that the Zuni believe all sites within the APE to be
significant, and that the sites should all, therefore, be considered eligible for the National Register of
Historic Places, and get all of the protections that are associated with that status.361

All sites within the area of potential effect may not meet the requirements for being
Traditional Cultural Properties, or are eligible for the National Register of Historic
Places. Even so, the thoughts and feelings of those who will be most directly impacted
by the destroying of archaeological sites should be considered, whether there is a law
that “requires” it or not. If there is even somewhat of a guise that those who are
participating in the planning of this pipeline project care about the actual impacts that
local or nearby populations will have to contend with then they need to consider things
beyond their legal role. Anyone can follow the laws; sometimes certain projects require
more than just following the laws to their bare minimum. Consider following the laws to
their maximum, as well as looking beyond when it’s needed.

IV.D.6 Archaeological damage differs by alternative and the least damaging
alternative should be the one implemented
All proposed actions and alternatives outlined in the DEIS, besides the No Action
Alternative, will have a negative impact on cultural resources within the APE.362 The
proposed action will have the worst impact on cultural resources of the alternatives. That
said, some of the alternatives will cause more damage than others.363 The Kaibab Band of
Paiute Indians has stated that they want the pipeline to follow State Highway 389 across
the reservation in order to minimize damage to cultural resources.364
Aligning the Lake Powell Pipeline along State Highway 389 will have a few impacts on
the project overall. First, doing so would make the BIA a consulting agency, as the
pipeline would then cross the reservation. Additionally, it should make the overall cost
360

Utah Division of Water Resources. Preliminary Licensing Proposal, 1020.
Utah Division of Water Resources. Preliminary Licensing Proposal, 1021.
Bureau of Indian Affairs. LPP_BIA Comments on the PLP, March, 2016, page 1.
363
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of the pipeline less expensive. This is true for two major reasons, the first of which is that
the pipeline route that crosses the reservation is a shorter route than the current
proposed action, therefore, it should cost less to complete. The second reason is sites
that were disturbed by the construction of State Highway 389 are probably no longer
eligible for the NRHP as they should have already been mitigated, and mitigation usually
makes it so that something can no longer be eligible. This is because once sites have gone
through “data recovery operations” they no longer retain integrity of location or setting,
meaning that they lose their status as being eligible for the National Register of Historic
Places.365 If sites in this area have already gone through the mitigation process, they
likely won’t need to go through it again. Therefore, if this path is followed for the
pipeline, mitigation costs should be less expensive, therefore making the entire project
less expensive.
Similarly, the reverse is true. As sites along the other possible pipeline path alternatives
have not been mitigated, they would raise the cost of the overall pipeline project because
more money would have to be spent on mitigating those sites. Additionally, because the
sites along other paths have never been mitigated, it would cause more unnecessary
damage to archaeological sites, when there is an entire path that could be followed that
will be less expensive and do less damage.

IV.D.7 BIA comments on inclusion into the creation of Historic Property
Management Plan (HPMP) and Historic Property Treatment Plan
(HPTP) suggest that not enough is being done to ensure associated
Native Americans are being included in discussions surrounding the
Lake Powell Pipeline
One major issue with the Historic Properties Management Plan (HPMP) and the Historic
Properties Treatment Plan (HPTP) is that the Kaibab Band of Paiute Indians have
expressed concerns that they would not be included in the creation of these documents
by the Division of Water Resources.366 Because the cultural resources in the APE of the
Lake Powell Pipeline are linked to the Kaibab Band of Paiute Indians among other nearby
groups, it would be a gross injustice to not include associated Tribes in the development
of the HPMP and HPTP.
That said, is it explicitly stated within the DEIS that the Kaibab Band of Paiute Indians
be included in the agreement regarding impact on historic properties. We cannot speak
as to why the BIA was concerned despite the DEIS stating that they would be included,
365

Donna J. Seifert. Appendix: Definition of National Register Boundaries for Archaeological Properties, ed.
Barbara J. Little, Beth L. Savage, and John H. Sprinkle, Jr., National Park Service, 1995.
366
Bureau of Indian Affairs. BIA Comments on the PLP, 2.
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the fact that they were can only lead one to the conclusion that special care needs to be
taken to ensure that they are included in the creation of these documents, as the DEIS
says they should be.

IV.D.8 HPMP/HPTP are not publicly available impacting public
understanding
One issue throughout the “Results/Environmental Consequences” section of the DEIS is
its constant referral to the Historic Properties Treatment Plan (HPTP). As we understand
it, neither of these documents had been published or even written at the time that the
DEIS was released. Furthermore, since neither of these documents will ever be made
available to the public, it is not helpful to constantly refer to them, as only a limited
number of people will have access to them.
The DEIS states that specific mitigation plans for archaeological resources will be
outlined in the HPTP.367 This is another issue with those documents not being released
to the public. It means that the public has to blindly trust that all of the archaeological
and cultural resources within the APE will be properly mitigated, as there is no current
intention for the public to gain access to the plans for mitigation. It is understandable
that that the HPTP is not available to the public, and it cannot reasonably be requested
that either document be released to the public, but there are some compromises that can
be made.
One possible compromise could be a separate document outlining the general plan for
mitigation of the archaeological and cultural resources could be released. This could be
done in such a way no harm would come to the resources. Perhaps the method of
mitigation could be divided by resource type, as in “resources of this type will be
mitigated in this way,” and a document outlining that process could be made publicly
available. Another potential option is a trusted third party, possibly a knowledgeable
lawyer, who would not be a member of the public, could be approved to view the
documents and certify that the plans to mitigate the resources are appropriate for the
cultural groups to whom the cultural resources belong to, the resources themselves, and
the public.
Furthermore, the DEIS states that possible mitigation measures are “excavation,
identification, documentation, curation, and other treatments as applicable.” While
these are all terms that are known to archaeologists and other involved parties,
concerned members of the public may not be familiar with what these mitigation
367

Bureau of Reclamation. Draft Environmental Impact Statement, 7.

1055 East 2100 South

•

Suite 201

•

Salt Lake City

• • •
Utah

84106

(801) 486-4776

•

www.utahrivers.org

173

9603

measures actually entail. Therefore, in the public document, care could be taken to
explain what each of these measures mean and what that particular plan would consist
of. This way, even interested members of the public that do not have background
knowledge in archaeology, museum studies, or cultural resource management will be
able to understand and know that archaeological and cultural resources within the APE
are being protected as much as they reasonably can be.
In summary, either remove the mentions of the Historic Property Treatment Plan that
direct readers to the information contained within them, because the public cannot
access them, provide a separate document with a more in depth explanation for what the
mitigation plans are, or even possibly edit the DEIS to include more information. The
DEIS as currently written and without supporting documents does nothing to ease the
worries of concerned citizens over the actual mitigation plans for the archaeological and
cultural resources of the area surrounding the proposed Lake Powell Pipeline pathway.

IV.E The DEIS's analysis of how the Lake Powell Pipeline will affect visual
resource is arbitrary
We believe the decision by the BLM and the BOR to amend one VRM II segment in the
Kanab Creek ACEC that the LPP will intersect but no other VRM II segments that the LPP
will intersect is arbitrary.
The DEIS analysis includes proposed revisions to the ASFO RMP decisions where the LPP
would cross (in the Southern Alternative) Kanab Creek. The figure below depicts where
the Southern Alternative would cross the VRM II designated area in the Kanab Creek
ACEC. In all the accompanying figures, red areas are VRM I, orange are VRM II, yellow
are VRM III, and green are VRM IV.
Figure 54: VRM Inconsistency 1
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Both the BOR and BLM acknowledge that constructing the LPP through a VRM II
designated area will degrade the visual quality of that area, thereby violating the VRM II
protections.368 This is explicitly stated in the DEIS. See:
An amendment to the RMP would be necessary to make the Proposed Project
conform with the RMP and to address other conflicting management
direction in the RMP related to the visual resources, ACEC, and the utility
corridor.369 [Emphasis added].
The BLM cannot legally issue a LPP right-of-way that would violate any existing BLM
RMP decisions, such as the visual degradation of an existing VRM II area. To avoid this
violation, the BOR and BLM are proposing a series of amendments to the Kanab Creek
ACEC. These amendments were noticed in the Federal Register and underwent a public
comment period concurrent with the LPP DEIS public comment period.370
In contrast, however, the DEIS does not propose similar revisions of other existing RMP
decisions relating to the Old Spanish Trail (OST), Dominguez Escalante Historic Trail
(DEHT), Honeymoon Historic Trail (HHT) and some VRM Class II designated areas. See
the following figures for examples of the LPP passing through existing VRM II areas
without any proposed changes.
For example, this section where the LPP proposed route passes through a small section
of VRM II land in the Fivemile Valley Unit.

368

Lake Powell Pipeline Draft Environmental Impact Statement, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 4.
369
Ibid.
370
Bureau of Reclamation. “Notice of Availability of the Lake Powell Pipeline Project Draft Environmental Impact
Statement/Draft Resource Management Plan Amendment; Coconino and Mohave Counties, Arizona and
Washington and Kane Counties, Utah.” Published in the Federal Register on 06/08/2020.
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Figure 55: VRM Inconsistency 2

And this portion where the LPP passes through a portion of VRM II area covering the
Hurricane Cliffs. In addition to the pipeline tunneling through the Cliffs, a hydropower
station will be built directly outside the VRM II area, also likely degrading the visual
resource of the Cliffs.
Figure 56: VRM Inconsistency 3
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And this area where the LPP passes through the middle of the Dominguez-Escalante
Historic Trail, another VRM II protected area.
Figure 57: VRM Inconsistency 4
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And similarly this area where the proposed LPP routes passes through the Honeymoon
Historic Trail, which is also a VRM II protected area.
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Figure 58: VRM Inconsistency 5
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In all of these instances, the proposed LPP route would pass through and visually disrupt
a VRM II area. Yet, only the VRM II area in the Kanab Creek ACEC had amendments
proposed to address this VRM violation.
There is nothing unique about the Kanab Creek VRM II area or the impacts the LPP would
likely have on it that could justify only having amendments proposed to the RMP there.
See, for example, the description of disruptions at key observation point (KOP) 28, the
point immediately next to the VRM II area that will be disrupted by the LPP:
Ground-disturbing activities would remove a uniform band of predominately
grasses interspersed with pinyon and juniper vegetation low to medium in height
and density, expose lighter soils, and cut through several deeply incised wash
formations. The Southern Alignment would also remove approximately 66 total
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acres of vegetation for the three staging areas within the VAU. The existing 500
kV Navajo McCullough transmission line is a dominating feature that attracts
attention within the VAU.
The Southern Alignment would draw attention from the natural setting in the
short- and long-term and would create a notable degree of change in the
characteristic landscape in the foreground because of the introduction of
distinct lines into the landscape.371

And the description of the impacts to KOP 39, which is immediately next to where the
LPP would disrupt the VRM II area of the Hurricane Cliffs:
Ground-disturbing activities would remove a uniform band of dense, evenly
spaced low to medium height vegetation, expose lighter soils, and cut through
several washes and rock formations. The lines and forms of the Proposed
Project components including a 21-acre staging area would be visually
prominent in the foreground. The pipeline alignment for this option would
traverse a mix of undisturbed land and dirt roads. In the foreground, the
Proposed Project components would draw attention from the characteristic
landscape in the short-term and would create substantial change in the setting.
In this rolling terrain, the pipeline may be intermittently visible in the middle
ground as the uniform line and exposed light-colored soils would be exposed on
the sloped portions of landforms that are scattered throughout the landscape.
This would result in a minor change in the characteristics landscape in the
middle ground in the short-term.
HS-4 would be located less than a mile from the western base of Little Creek
Mountain and the facility’s presence would create a substantial degree of
change to the landscape by introducing an industrial facility into a remote
undeveloped area. The vertical lines and rectangular forms of the HS-4 would
begin to dominate the landscape in the foreground.372
In both instances, the LPP construction will have substantial short and long term effects
on the visual resources of the parcels. In fact, the long term effects on KOP 39 (the
Hurricane Cliffs area of VRM II land) will likely be worse than the effects on KOP 28 (the
Kanab Creek area of VRM II land). Yet, RMP amendments were only proposed for the

371

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-19, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778. Page 52.
372
Ibid, pg. 58
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KOP 28 area of VRM II land. This discrepancy holds for the other examples shown above
where the proposed LPP route crosses a portion of VRM II land.
In some cases, the DEIS claims that the VRM areas impacted by the proposed LPP route
will not suffer any significant long term impacts to the visual quality of that area. See,
for example, the statement of the long term impacts to KOP 27, which is immediately
next to where the LPP will cross the VRM II area of the Dominguez-Escalante Historic
Trail:
This portion of the Proposed Project would also include a permanent
maintenance road over the pipeline, which would create a long-term impact.
Although the road would introduce a new line in the landscape, the scale of the
wide-open landscape, variety of dark soil color; and the height of the
surrounding sage-scrub would diminish the degree of contrast with existing
features. A segment of the pipeline would also parallel the existing NavajoMcCullough 500 kV Transmission Line. The new road and pipeline would
create a minor change in the characteristic landscape and would not attract
attention in the long- term in the foreground or middle ground of the VAU.373
Here, the DEIS acknowledges that some long-term impacts from the LPP will exist in the
VRM II area. However, the DEIS claims that these impacts will lessen over time and will
eventually become so subtle that they will “not attract attention.”
However, there is good reason to believe that the DEIS’s assumption about VRM
compliance is unrealistic. The Department of Interior’s poor overall record of monitoring
the ultimate success of required mitigation measures374 and the ever-worsening
megadrought — which is causing aridification and drier soil conditions, thereby
impeding upon the local environment’s ability to recover from development375 — both
cast doubt upon the assertion that VRM II affected areas that sustain significant visual
impacts will eventually return to nearly pre-development conditions.
Additionally, the following questions pertaining to the DEIS’s assumption that short
term effects to VRMs will subside over time remain unanswered.
•

How long would it take for the pipeline "scar" (visual contrast) to heal on the visual
landscape?

373

Ibid, pg. 50
Gardner, R. C., Zedler, J., Redmond, A., & Turner, R. E. (2008). Compensating for wetland losses under the
Clean Water Act (redux): Evaluating the federal compensatory mitigation regulation. Stetson L. Rev., 38, 213.
375
Overpeck, J. T., & Udall, B. (2020). Climate change and the aridification of North America. Proceedings of the
National Academy of Sciences, 117(22), 11856-11858.
374
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•

How much confidence should the public have that VRM mitigation measures on
paper will be effectively implemented and become successful out on the ground?

•

What happens if the VRM mitigation is unsuccessful but the pipeline is already
constructed and Utah and the WCWCD refuse to pay for any necessary remedial
actions?

For these reasons it is unrealistic to believe that the DEIS’s assumption that short term
impacts to VRM II areas from the LPP will fade over time.
Therefore, the decision by the BLM to amend the Kanab Creek RMP decision but not the
various other RMP decisions with the same protection level (VRM II) and facing the same
disturbance (significant short and long term impacts to visual resources from the LPP) is
unjustified and arbitrary. This also invalidates the analysis conducted in Appendix C-19
of the DEIS.376

IV.F The Provo Office of the Bureau improperly studied the impacts to
threatened and endangered species
The BOR is required to “describe the environment of the area(s) to be affected or created
by the alternatives under consideration.”377 Such review “ensures that the agency, in
reaching its decision, will have available, and will carefully consider, detailed
information concerning significant environmental impacts.”378 Further, it “guarantees
that the relevant information will be made available to the larger audience that may also
play a role in both the decisionmaking process and the implementation of that
decision.”379 These action-forcing requirements “ensure[] that important effects will not
be overlooked or underestimated only to be discovered after resources have been
committed or the die otherwise cast.”380
The DEIS’s description of the affected environment does not allow for an accurate
assessment of the environmental impacts of the alternatives, is not based on the best
scientific information available, and the BOR (and the cooperating agencies) have not
done their due diligence to ensure proper baseline information exists from which to
analyze effects and compare among the project alternatives. Some of the first and most
important considerations for determining impacts to aquatic and riparian species is to
376

Lake Powell Pipeline Draft Environmental Impact Statement, Appendix C-19, Bureau of Reclamation. (2020).
https://cdxnodengn.epa.gov/cdx-enepa-II/public/action/eis/details?eisId=297778
40 C.F.R. § 1502.15
378
Robertson v. Methow valley Citizens Council, 490 U.S. 332, 349 (1989)
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determine the species presence and history in the action area as well as whether suitable
or critical habitat is found there. The BOR and its cooperating agencies have failed to
ensure that this basic information was collected and is available for the numerous species
identified as impacted by the proposed project.
As a result of this failure to set forth and establish the baseline conditions for the species
and their habitat, it becomes difficult, if not impossible, to evaluate the direct, indirect,
and cumulative effects of the proposed action. When there is no established baseline and
context for the listed species, including the recovery plan and the current status or
trajectory of the species, the effects analysis becomes an exercise in futility. The DEIS
also fails to describe certain activities and explain its conclusions regarding the effects
to the species and their habitat. Given this overall failure to establish the baseline
conditions and the flawed and unsupported effects analysis that occurs throughout, we
highlight in the comments below several species—including the Mexican spotted owl,
Southwestern willow flycatcher, yellow-billed cuckoo, and the four endangered Colorado
River fish (the Humpback chub, Razorback sucker, Bonytail chub, and Colorado
Pikeminnow)—to demonstrate the flaws in the DEIS. These comments, however, apply
more generally to the inadequacies of the DEIS in the context of other species as well.
Finally, it is clear from the alternatives presented in the DEIS that the effects on critical
habitat and listed species was not a priority in establishing a range of alternatives that
would reduce or eliminate these risks. Many of the effects are present in both the
Southern (Preferred) Alternative and the Highway Alternative. Since The BOR decided to
dismiss any other alternatives (e.g. the Local Waters Alternative) that might actually
avoid impacts to the listed species and their critical or suitable habitat, it has essentially
conceded that impacts will occur and it becomes about how and whether these impacts
can be mitigated. This disregard for the effects on listed species and critical and suitable
habitat leaves no real choice when evaluating the effects of the proposed action. This
cuts against both the spirit and letter of the NEPA’s alternatives requirement and leaves
the BOR with no choice other than to choose the No Action Alternative to protect the
listed species and their critical and suitable habitat in the action area.

IV.F.1 Examples of flaws in the baseline and effects analysis of the DEIS
IV.F.1.a Mexican spotted owl
The National Environmental Policy Act (NEPA), 42 U.S.C. § 4321 et seq., is designed to
facilitate informed decision-making and public transparency by requiring federal
agencies to take a “hard look” at the direct, indirect, and cumulative impacts of their
proposed actions and reasonable alternatives. In formulating an EIS, an agency must
“insure the professional integrity, including scientific integrity, of the discussions and
182
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analyses.”381 NEPA requires an agency to maintain and disclose adequate baseline data
about resources it manages, to allow for evaluation of a project’s impacts.382 The agencies
cannot rely on future monitoring because data must be available during the EIS process
and be available for public comment.383
The DEIS fails to comply with NEPA in numerous respects: the agency improperly relies
on future monitoring, failed to insure the professional and scientific integrity of the
discussions and analyses, and failed to provide site-specific baseline information, use
the best available science, analyze impacts to Mexican spotted owl riparian corridors and
other habitats, and analyze the direct, indirect and cumulative impacts of the LPP
project. In addition, the agencies failed to analyze the cumulative impacts of climate
change and the proposed project on Mexican spotted owl–indeed, there’s no mention of
climate change in the Mexican spotted owl sections of the DEIS.
While the action agencies have initiated consultation, they have not completed the first
step, to determine whether Mexican spotted owl may be present in the action area.
Despite having over a decade to conduct monitoring to determine Mexican spotted owl
presence and habitat conditions in the project area, none of the agencies have done so
and there is no current population or habitat monitoring information in the DEIS or
Special Status Wildlife Species Report, and none of these documents are based on the
best available science.
Instead, the agencies are leaving any monitoring or coordinating with wildlife agencies
for just prior to the start of construction, which is far too late.
Coordination with wildlife agencies prior to construction would determine if
recent occurrences of Mexican spotted owl have been reported within or near
the LPP Action Area. If new information shows that Mexican spotted owls are
occurring in or adjacent to the Action Area, then USFWS protocol levels surveys
would be conducted 2 years prior to construction activities within 0.5 mile of
construction activities.384
But, the determination of whether Mexican spotted owl and their habitat may be present,
and the impacts of the project on Mexican spotted owl and their habitat, must be done
as part of the NEPA and ESA consultation processes, not after the project has been
approved.
381

40 C.F.R. § 1502.24
Neighbors of Cuddy Mountain, 137 F.3d 1372, 1379-80 (9th Cir. 1998)
See N. Plains Res. Council, Inc. v. Surface Transp. Bd., 668 F.3d 1067, 1084-85 (9th Cir. 2011).
384
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The documents referenced in the DEIS and Special Status Species Report are woefully
out of date. For example, the claim that there is no breeding or nesting habitat within
the analysis area is based on suitable habitat modeled in 2000.385 There is no evidence
that any of the agencies, including BLM, NPS, BOR, FWS, have complied with the ESA’s
or the 2012 Mexican spotted owl Recovery Plan’s requirements to conduct Mexican
spotted owl population, presence or habitat monitoring.386
According to the 2012 Recovery Plan, “[t]o accomplish the recovery of the Mexican
spotted owl, the recovery strategy has five key elements designed to conserve the
subspecies throughout its range: 1) protecting existing populations; 2) managing for
habitat into the future; 3) managing threats; 4) monitoring population and habitat; and,
5) building partnerships to facilitate recovery.”387 The agencies failed to comply with
these key elements. If there is no current population or habitat monitoring, it is
impossible to protect existing populations, manage threats or manage habitat into the
future. The LPP project will directly, indirectly and cumulatively impact and fragment
Mexican Spotted Owl habitat, including riparian habitat and foraging and dispersal
habitat. And, as stated above, the agencies relied on woefully out-of-date nesting and
breeding habitat modeling. Without current data or information, the DEIS is based on
unsupported and unverified assumptions in violation of the 2012 Mexican spotted owl
Recovery Plan and the ESA. For example:
•

•
•
•

Potential recovery habitat within the analysis area may include riparian
habitats such as Paria River and Kanab Creek, which may be used for foraging
and dispersal.388
Foraging and dispersal habitat may occur.389
Some overlap may occur with construction activities and juvenile dispersal
since juveniles disperse in September and October.390
Owl foraging habitat includes a wide variety of forest conditions, canyon
bottoms, cliff faces, tops of canyon rims, and riparian areas and may occur
within the analysis area.391

“May” does not suffice for either the ESA or NEPA.

385

See DEIS Appendix C-18, p. 43
U.S. Fish and Wildlife Service. (2012). Mexican Spotted Owl Recovery Plan, First Revision. Albuquerque, NM:
U.S. Fish and Wildlife Service Southwest Region.
387
Ibid, page. V
388
DEIS, p. 181 (emphasis added).
389
DEIS p. 186 (emphasis added).
390
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“Recovery habitat is defined as primarily ponderosa pine-Gambel oak, mixed-conifer,
and riparian forest that either is, or has the potential for becoming, nest/roost habitat
or does or could provide foraging, dispersal, or wintering habitats.”392 The DEIS claims
that, based on vegetation mapping, there is low potential for recovery habitat to occur
within the analysis area.393 It is not clear what vegetation mapping the agency is referring
to or where or when it was conducted. The DEIS also states that the value of riparian
habitats is low and would not likely provide suitable recovery habitat for nesting owls.394
Yet, there is no site-specific information on the current condition of the riparian areas,
including why their value is low and whether they have the potential for becoming
nest/roost habitat or could provide foraging, dispersal or wintering habitats. These
riparian areas bisect designated critical habitats and the agencies should be assessing
and managing them so that they can provide the necessary Mexican spotted owl habitat
components, not further degraded them and exacerbating Mexican spotted owl habitat
fragmentation.
In fact, the DEIS and Special Status Wildlife Species Report falsely claim that there will
be no effect to designated Critical Habitat.395 The DEIS states that two designated critical
habitat polygons near the analysis area, CP-11 and CP-12, are “over 2.5 miles north of
the proposed infrastructure.”396 Yet, “[t]he geographic scope of data collected for
sensitive fish and wildlife included information within a 6-mile-wide corridor of both
action alternatives (i.e., 3 miles on either side of a reference centerline).”397 It appears
that portions of these to critical habitat polygons are within this 6-mile wide corridor,
but there is no evidence that the agencies collected data on either of them.
The agencies’ other claims regarding juvenile dispersal are equally unverified and
unsupported. First, the agencies claim that the number of owls using riparian corridors
and dispersing is likely to be low since most juveniles remain close to natal sites.398 This
claim is not supported by the Recovery plan, which found that juvenile dispersal ranged
from <1 to >92 km (<0.6 to >57.2 mi), and that these distances likely represent minimum
estimates of dispersal capability.399 Further, the agencies acknowledged that some
overlap may occur with construction because juveniles disperse in September and
October, and that they use a wide variety of habitats during dispersal, which vary greatly
392

DEIS Appendix C-18, p. 68, citing USFWS 2012 (emphasis added).
DEIS Appendix C-18, p. 68.
394
DEIS Appendix C-18, p. 43.
395
DEIS, Appendix C-18, p. 43.
396
Id.
397
DEIS, p. 161
398
DEIS, Appendix C-18, p. 68
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U.S. Fish and Wildlife Service. (1979). Humpback Chub Recovery Plan. Denver, CO: U.S. Fish and Wildlife
Service Colorado Fishes Recovery Team., p. 242-243.
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from typical breeding habitat.400 Yet, they then come to the irrational conclusion that
“[t]hese factors combined make it highly unlikely that an owl would be using the riparian
corridors at the time of construction minimizing the potential for effects to foraging or
dispersing owls.” Id. If owls use riparian areas and a wide variety of habitats for dispersal,
and they are known to travel long distances during dispersal, it is likely that this project,
which will bisect Mexican spotted owl riparian and other habitat such as pinyon-juniper,
has significant potential to effect foraging and dispersing owls.
Notably, there’s no site-specific information on foraging habitat within the project area,
despite the fact that the project will impact such habitat. “Some effects to foraging
habitats associated with pinyon-juniper woodlands would be expected on both the
Southern Alternative and Highway Alternative. There would be 124.4 acres (temporary)
and 429.3 acres (permanent) disturbance within pinyon-juniper woodlands on the
Southern Alternative and 128 acres (temporary) and 434.1 acres (permanent) disturbance
on the Highway Alternative.”401 These unsupported and unverified claims that there may
be “some effects” to not suffice for either the ESA or NEPA.
Accordingly, without up-to-date, site-specific monitoring, data and analysis on Mexican
spotted owl and their habitats, the agencies’ claims that the LPP Project will not impact
Mexican spotted owl and their habitats violates the ESA and the 2012 Mexican spotted
owl Recovery Plan.
Given the numerous ESA and NEPA violations, the agencies must withdraw the current
DEIS, undertake significant monitoring and analysis of Mexican spotted owl presence
and habitat in the project area, prepare a new DEIS based on this monitoring data and
the best available science, and re-initiate ESA consultation.

IV.F.1.b Southwestern willow flycatcher
Recovery Goals and Status of the Species Not Established
The DEIS provides a brief summary of the listing history, distribution, critical habitat,
and the life history and ecology of the species that represents the baseline condition for
the species. This information, however, is dispersed in at least three separate documents:
the DEIS, Appendix C-18 of the DEIS and the Special Status Wildlife Species – Affected
Environment Report dated April 30, 2016 (prepared during the FERC proceeding). The
baseline information generally is sparse and the information in the Special Status Wildlife
Species report is out of date and does not represent the current baseline condition of the
species. Regardless, none of these documents provide context regarding the importance
400
401

DEIS, Appendix C-18, p. 68.
Id., p. 69.
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of habitat in this region to recovery of the species or the status of the species in this
region based on the 5-year status reviews or other comprehensive survey data.
For example, DEIS provides a general description of the critical habitat that will be
impacted by the project:
Southwestern willow flycatcher critical habitat has been designated along the
Virgin River in northwestern Arizona and southwestern Utah (Virgin
Management Unit) (USFWS 2002a) and occurs within the analysis area. This
habitat extends from approximately 6.9 miles north of the headwaters of Lake
Mead in Nevada to a point approximately 1.4 miles north of the Washington
Fields Diversion in Utah. The Proposed Project is approximately 1.7 miles from
the stream segments designated as critical habitat within the Virgin
Management Unit of the Lower Colorado Recovery Unit. Designated critical
habitat also exists at the Paria River crossing on private land and includes 4.9
acres of critical habitat, north of U.S. 89, within the Powell Management Unit,
which crosses both action alternatives. See Figures 1.4-2 and 1.4-3 for
Southwestern Willow Flycatcher Designated Critical Habitat.402
The DEIS, however, does not provide the parameters of recovery set forth in the Final
Recovery Plan Southwestern Willow Flycatcher dated August 2002 or the existence of or
details on the two five-year reviews that were completed with regard to the status of the
flycatcher in 2014 and again in 2017.403 These important documents are only referenced
in passing on page 45 of Appendix C-18 of the DEIS as a link to the U.S. Fish and Wildlife
Service’s database of threatened and endangered species. This important context is
needed to lay out the baseline in a way where direct, indirect, and cumulative effects can
be assessed in the action area and decision on mitigation or selection between
alternatives can be informed. This context is also important to inform the U.S. Bureau of
Land Management’s decision on whether to amend the Resource Management Plan to
loosen the protections for or reduce the size of the Kanab Creek ACEC.
The 2002 Recovery Plan establishes criteria for the Service to use to reclassify the
flycatcher from endangered to threatened or to remove the species from the list entirely,

402

DEIS Appendix C-18 at 45 See also, Figures 1.4-2 and 1.4-3 on pages 46-47.
USFWS. Final Recovery Plan, Southwestern Willow Flycatcher. Albuquerque, NM: U.S. Fish and Wildlife
Service Region 2.
USFWS. Southwestern Willow Flycatcher, 5-Year Review: Summary and Evaluation. Phoenix, AZ: U.S. Fish and
Wildlife Service Arizona Ecological Services.
USFWS. Notice of 12-month Petition Finding and 5-Year Review for the Southwestern Willow Flycatcher. Phoenix,
AZ: U.S. Fish and Wildlife Service Arizona Ecological Services and Southwest Regional Office.
403
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essentially spelling out a way to assess the survival and recovery of the species.404 The
Recovery Plan for the Southwestern willow flycatcher requires the following criteria are
met for reclassification of the species from endangered to threatened:
Increase the total known population to a minimum of 1,950 territories
(equating to approximately 3,900 individuals), geographically distributed to
allow proper functioning as metapopulations, so that the flycatcher is no longer
in danger of extinction . . . these prescribed numbers and distributions must be
reached as a minimum, and maintained over a five year period.405
The minimum number of territories is divided among recovery and management units
throughout the range of the flycatcher.406 Table 9 of the Recovery Plan provides the
number of territories know on surveys from 1993 to 2001 (prior to the recovery plan being
finalized) and the recovery goals by recovery and management units.407 The Service’s 5year reviews in 2014 and 2017 provide a summary of the most recent information
regarding the species and data reflecting the most recent surveys.408 The 5-year review
completed in 2014 (USFWS 2014) is particularly relevant and informative as to the status
of the species. The two recovery units relevant to this project are the Upper and Lower
Basin Recovery Units.
The Upper Colorado Recovery Unit makes up 6 percent of the overall recovery goal (50 of
1,950 territories).409 This Recovery Unit includes both the San Juan and Powell
Management Units; each management unit’s goal is 25 territories.410 At the time the
recovery goals were set, 3 known territories were identified in the San Juan Management
Unit and none in the Powell Management Unit.411 In 2014, the Service found (based on
data from Durst et al. 2008) that the San Juan Management Unit had 10 territories, while
the Powell Unit still had no territories.412 (USFWS 2014, Table 1 at p. 13). Thus, the
recovery unit is only 20 percent toward meeting its recovery goal of 50 territories and
404

Final Recovery Plan, Southwestern Willow Flycatcher. Albuquerque, NM: U.S. Fish and Wildlife Service
Region 2. page. iv-v
Ibid, page 77.
406
Ibid, Table 9, page 78.
407
Ibid, Table 9, p. 84-85).
408
U.S. Fish and Wildlife Service. (1979). Humpback Chub Recovery Plan. Denver, CO: U.S. Fish and Wildlife
Service Colorado Fishes Recovery Team.
USFWS. Southwestern Willow Flycatcher, 5-Year Review: Summary and Evaluation. Phoenix, AZ: U.S. Fish and
Wildlife Service Arizona Ecological Services.
USFWS. Notice of 12-month Petition Finding and 5-Year Review for the Southwestern Willow Flycatcher. Phoenix,
AZ: U.S. Fish and Wildlife Service Arizona Ecological Services and Southwest Regional Office.
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Final Recovery Plan, Southwestern Willow Flycatcher. Albuquerque, NM: U.S. Fish and Wildlife Service
Region 2.
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none of those territories are in the Powell Unit (as required by the recovery goals). This
is relevant information to consider when evaluating effects, alternatives, determining
mitigation measures, and evaluating the any amendment to the RMP (which would
further reduce other independent protections for this endangered bird). It is also quite
clear that the existing habitat in the Powell Unit is particularly important given the
continued challenge of establishing the species in that management unit.
The Lower Colorado Recovery Unit makes up 28 percent of the total recovery goals (525
of 1,950 territories).413 This Recovery Unit includes seven management units including
the Little Colorado, Middle Colorado, Virgin, Pahranagat, Hoover-Parker, Bill Williams,
Parker-Southerly International Boundary. Id. The Virgin Management Unit (located in
the action area of the project) has a goal of 100 territories, which is 19 percent of the
territories in the recovery unit. Id. At the time the goals were developed, the Virgin
Management Unit had 40 territories. In 2014 (based on data from Durst et al. 2008), the
Virgin Management Unit had an estimated 43 territories (up from 40 during the 19932001 time period). However, this is only modest progress toward the goal of 100
territories. The overall number of territories in the Lower Basin Recovery Unit was 146,
which is only 27 percent of the total goal of 525 territories.414
While this DEIS provides basic information on the Southwestern willow flycatcher in the
action area, the specific context around goals for survival and recovery—in which to
evaluate the direct, indirect and cumulative effects—is missing. Additional information
is required to be provided in the DEIS (not just linked to many other documents
associated with the species in the Service’s database) for the environmental review to
serve its important purpose as a baseline for comparison under the law.
Paria River Critical Habitat Importance Not Established
The DEIS also fails to identify or describe why the Paria River critical habitat designation
is important to the recovery of the species. This 11.8-mile critical habitat designation (78
Fed. Reg. 344) for the flycatcher “was not within the geographical area known to be
occupied by flycatchers at the time of listing”, however, the Service found that
This river segment may be able [to] develop and sustain flycatcher habitat and
territories and therefore is essential to flycatcher conservation in order to help
meet recovery goals in this Management Unit.

413

Final Recovery Plan, Southwestern Willow Flycatcher. Albuquerque, NM: U.S. Fish and Wildlife Service
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This segment of the Paria River was identified as having substantial recovery
value in the Recovery Plan (Service 2002, p. 88). This essential river segment is
anticipated to provide flycatcher habitat for metapopulation stability, gene
connectivity through this portion of the flycatcher’s range, protection against
catastrophic population loss, and population growth and colonization
potential. As a result, this river segment and associated flycatcher habitat are
anticipated to support the strategy, rationale, and science of flycatcher
conservation in order to meet territory and habitat-related recovery goals.415
Not surprisingly, the Utah Governor’s office opposed the designation claiming “there is
no evidence of willow flycatcher occupancy ever on the Utah portion.”416 The Service
defended its decision reiterating the statement above and adding that
The Flycatcher Recovery Team discussed that the low number of breeding sites
and territories within the Upper Colorado Recovery Unit is probably a function
of relatively low survey effort rather than an accurate reflection of the bird’s
actual numbers and distribution (Service 2002, p. 64) and that much willow
riparian habitat occurs along drainages within this Recovery Unit and remains
to be surveyed (Service 2002, p. 64).417
This not only restates the importance of the designation, but also how vital
comprehensive long-term surveys in this region are to determine the true extent of
flycatcher presence.
Surveys for Species and Habitat are Inadequate and Outdated
Appendix C-18 to the DEIS provides that “[i]n 2009, riparian areas were evaluated for the
presence of potentially suitable habitat” and identified a number of areas were suitable
habitat exists.418 The Appendix also notes that “field surveys were completed at all the
sites except for Paria River,” but that the Paria River area was subsequently surveyed in
2010. No detection of Southwestern willow flycatchers occurred in 2009 and one
“migrant willow flycatcher was detected on May 18, 2010, but there were no further
detections or subsequent visits.”419 The Appendix also notes “documented occurrences
of southwestern willow flycatcher within the analysis area (UDWR 2020) primarily
associated with designated critical habitat at the Paria River within the Powell

415
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Management Unit.”420 There is no additional information, however, on where or how
many willow flycatchers were observed in the Powell Management Unit.
One survey of suitable and designated critical habitat in the action area over the past
decade is not sufficient to evaluate the presence or absence of listed species in these
areas. The Service made this point in its critical habitat designation and recommended
that a long-term comprehensive survey was essential for understanding flycatcher
occupancy and that one had not been conducted (at least as of 2002).421 In addition to
short a duration, the survey conducted in 2009/2010 is now 10 years old. The DEIS
specifically points out that “[r]iparian habitats within the analysis area are dynamic;
therefore, suitable habitat documented 10 years ago may have changed.”422 Suitable
habitat can change year-to-year based on annual flow conditions.
The action agency and project proponents in coordination with the U.S. Fish and Wildlife
Service have had ample time to conduct the necessary suitability studies and field
surveys to uncover a decade of information on flycatcher activity in the action area.
Given the circumstances, it seems critical that this be done before evaluating a project
that could harm that habitat and the species. Instead, the action agency and project
proponent are waiting until the eleventh hour to conduct “pre-construction surveys” to
provide “more up-to-date information on habitat suitability and species presence.”
These last-minute surveys only give the agency a brief snapshot of a moment in time,
rather than a history (of at least several years pre-construction). This is not adequate due
diligence on the part of the project proponent or action agency and leaves the
decisionmaker to evaluate alternatives and Resource Management Plan amendments
with only partial information.
DEIS analysis of effects is flawed and is too general to assess significance of impacts
As mentioned above, it is difficult if not impossible to conduct an effects analysis when
the baseline is not properly established. As such, the analysis in the DEIS is inherently
flawed. The DEIS acknowledges that the project will impact flycatcher critical and
suitable habitat and that impact “is expected to affect biological and physical attributes
of designated critical habitat such as food, cover or shelter, and riparian habitat
characteristics that support breeding populations.”423 However, the DEIS only provides
conclusory statements that do not help quantify or weigh the effects. For example, even
where the DEIS identifies the number of acres that will be affected (e.g. 1.14 acres of the
420
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Paria River critical habitat), there is no context as to how much of the total critical
habitat on the Paria River will be impacted, which goes to significance. The same is true
for the other riparian habitat identified in Table 2.2-1, which make up the total 1.8 acres
of habitat impacted.
Further, as soon as the effects are identified, the DEIS discounts the gravity of those
effects by noting that “EPMs and Section 7 consultation conservation measures would
minimize this threat” and that “restoration of the habitat components for the species
would be long term.”424 In so doing, the DEIS fails to disclose the true term or length of
the effect in some cases. For example, the DEIS asserts that “[r]estoration at riparian
crossings would minimize long-term effects of construction activities allowing for
biological and physical features of the habitat to be restored.”425 The DEIS admits that
“this may take more than one full year to achieve restoration objectives,” but does not
disclose or discuss that while the restoration may mitigate the long-term impact of
clearing, an additional short-term impact (likely a year or longer) still exists during the
course of the restoration efforts.426
Further, with the exception of the EPMs, which are included in the DEIS, the section 7
consultation conservation measures or requirements of the biological opinion and any
restoration plan are not part of the DEIS. An informed decision cannot be made with a
future promise of restoration and conservation measures that are not presented along
with the effects of the action.
The DEIS cannot rely on a forthcoming restoration plan to mitigate effects to critical and
suitable habitat of the species. The DEIS points to “restoration of the habitat
components for the species” as the long-term solution to addressing impacts.427 EPM
B.1.62 requires “a detailed Restoration Plan [] be submitted to the BLM for approval prior
to the start of construction” and also submitted to the Service where listed species are
involved.428 However, the details of any plan for restoration are not laid out in the DEIS
and thus not subject to public notice and comment or available to a decisionmaker who
is deciding between alternatives and assessing the viability of the project.
River Crossings Require Corps to Issue Section 404 Permit under CWA
In section 3.9 of the DEIS, it is contemplated that the pipeline alignments will either
cross or encounter surface or shallow groundwater.429 The DEIS provides at table showing
424

DEIS at 187.
DEIS at 187.
Ibid.
427
Ibid.
428
DEIS, Appendix C-18 at 19 (emphasis added).
429
See DEIS at 122-135.
425
426

192

9603

t)

UTAH RIVERS COUNCIL

any waterbody that are within 500 feet of the Lake Powell Pipeline Alternatives.430
Further, it is clear that the proposed alternatives cross several rivers, including the Paria
River, Short Creek at Canaan Gap, Short Creek at Colorado City, Two-mile Wash, Kanab
Creek, Cottonwood Wash, Kanab Creek at Fredonia, and Bitterseeps Wash, among
others.431 However, the DEIS does not contemplate the need for a permit under Section
404 of the Clean Water Act. The U.S. Army Corps of Engineers should be included as a
cooperating agency for the environmental review and these permits are required before
approval or final decision on this project. Further, the permits and the effects should be
incorporated into this environmental review.
A Resource Management Plan Amendment is Not Appropriate
FLMPA mandates that the BLM “give priority to the designation and protection of areas
of critical environmental concern.”432 Areas of Critical Environmental Concerns (ACECs)
are areas “where special management is required (when such areas are developed or used
or where no development is required) to protect and prevent irreparable damage to
important historic, cultural, or scenic values, fish and wildlife resources, or other natural
systems or processes.”433 As stated in the DEIS, “this designation also serves as a
reminder that significant values or resources exist that must be accommodated when
future management actions and land use proposals are considered near or within an Area
of Critical Environmental Concern.”434
The Kanab Creek ACEC was designated to protect southwestern willow flycatcher
habitat, cultural resources, riparian, and scenic values.”435 This protection of habitat is a
separate and important extra level of protection for the Southwestern willow flycatcher
and their suitable and critical habitat in this important geography in addition to the
protections received under the ESA. The relevance and importance of the area include:
1) cultural resources that significant regionally and vulnerable to vandalism and impacts;
2) high scenic quality due to canyon depths, intricacies and colors of Kanab Creek; and
3) a natural riparian system that includes “rare, endemic plant communities and suitable
unoccupied habitat for endangered southwestern willow flycatcher,” which is “fragile,
irreplaceable, and unique and is vulnerable to adverse change.”436

430

DEIS at 124, Table 3.9-1
DEIS at 181
432
43 U.S.C. §1712(c)(3).
433
Ibid. at §1702(a)
434
DEIS, Appendix C-7 at 1.
435
DEIS, Appendix C-7 at 5.
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DEIS, Appendix C-7 at 9 (emphasis added).
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The Southern (Preferred) Alternative in the DEIS would bisect the Kanab Creek ACEC
and therefore require an amendment to the Arizona Strip Field Office Resource
Management Plan. DEIS at 83. The RMP amendment would not only allow for the
substantial impacts associated with this Project, but would ensure that other
development projects could move forward that would change the character and eliminate
the protections and special features of the Kanab Creek ACEC as designated. See Table
2.2-1 of DEIS, Appendix C-7 at 17. This amendment alone should be reason to halt the
Southern (Preferred) Alternative. The only choice that protects the suitable riparian
habitat of the Southwestern willow flycatcher in this region is the no action alternative.

IV.F.1.c Western Distinct Population of Yellow-billed Cuckoo
Much of the discussion above with regard to the Southwestern willow flycatcher also
applies to the yellow-billed cuckoo because the effects of the species were conflated into
one section of the DEIS. As is often the case, the DEIS assumes that the flycatcher and
cuckoo are such similar species that no separate analysis of effects is required. This is
simply a misbelief.
DEIS assumes in error effects to flycatcher and cuckoo are identical
While the Southwestern willow flycatcher and yellow-billed cuckoo are birds that require
riparian habitat that can overlap and have some similar life history traits, there are
differences in the species that require them to live in different riparian niches along
riverside habitat. For example, in its joint discussion of the two species, the DEIS
identifies the amount and general location suitable and critical habitat of the
Southwestern willow flycatcher and the yellow-billed cuckoo collectively in the action
area. It is unclear from this discussion if there is really complete overlap of habitat or
whether some habitat applies to the flycatcher, but not the cuckoo. The flycatcher and
cuckoo do typically share some riparian habitat along rivers, but each have unique
habitat requirements that should not be overlooked by lumping them together in the way
the DEIS has presented the information. The DEIS should be clear about what the shared
habitat and the effects are and where habitat or effects are unique to one or the other
species. We believe that the DEIS should analyze the effects to each species separately.
Surveys for Species and Habitat are Inadequate and Outdated.
Appendix C-18 to the DEIS references field surveys evaluating potential suitable and
nesting habitat within the Proposed Project “as documented in survey reports” and cites
(UBWR 2016a), which appears to be the Special Status Wildlife Species Report.437 It is
unclear what “field surveys” conducted in what year the DEIS is referencing. This needs
437
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to be made clear if this information is included in the DEIS. The 2009 surveys, referenced
above, that occurred in connection with the Southwestern willow flycatcher are similarly
outdated. As mentioned above, one survey for western yellow-billed cuckoos and their
suitable habitat in the action area over the past decade (or at least since the species was
listed in 2014) is not sufficient to evaluate the presence or absence of listed species in
these areas. The Service made this point in its critical habitat designation for the
flycatcher and recommended that a long-term comprehensive survey was essential for
understanding flycatcher occupancy and that one had not been conducted (at least as of
2002).438 This same argument can be made for the cuckoo. In addition to short a duration,
the survey conducted in 2009/2010 is now 10 years old. The DEIS specifically points out
that “[r]iparian habitats within the analysis area are dynamic; therefore, suitable habitat
documented 10 years ago may have changed.”439 Suitable habitat can change year-toyear based on annual flow conditions.
The action agency and project proponents in coordination with the U.S. Fish and Wildlife
Service have had ample time to conduct the necessary suitability studies and field
surveys to uncover a decade of information on cuckoo activity in the action area. Given
the circumstances, it seems critical that this be done before evaluating a project that
could harm that habitat and the species. Instead, the action agency and project
proponent are waiting until the eleventh hour to conduct “pre-construction surveys” to
provide “more up-to-date information on habitat suitability and species presence.”
These last-minute surveys only give the agency a brief snapshot into one-month of oneyear, rather than at least several years pre-construction. This is not adequate due
diligence on the part of the project proponent or action agency and leaves the agency to
evaluate alternatives with only partial information.
Effects of Water Exchange Contract Lacks Detail and Support
The DEIS provides:
the LPP water exchange contract would have beneficial effects to proposed
critical habitat for western yellow-billed cuckoo in the Upper Colorado and
Green River, particularly at Canyonlands National Park at the confluence of
the Green and Colorado Rivers (Unit-5, Green River 2) and the Ouray National
Wildlife Refuge (Unit 1- Green River 1) (79 FR 48547).440
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The DEIS references the 2014 critical habitat designation (79 FR 48547) for the yellowbilled cuckoo.441 The Service revised its critical habitat designation for the yellow-billed
cuckoo on February 27, 2020 and it can be found at 85 Fed. Reg. at 11458. This update
needs to be made to the DEIS.
The DEIS identifies “the intent” of the LPP water exchange contract “to allow flows from
Flaming Gorge Dam to meet the ESA Upper Colorado River Recovery Implementation
Program.”442 The DEIS—without any additional discussion of how the exchange would
operate, how much water would be released, the timing of those releases, or any other
parameters—concludes that the “it is expected the LPP water exchange contract would
maintain dynamic riverine processes for meeting biological and physical features” of
proposed critical habitat for the cuckoo.443 The DEIS goes on to likewise conclude that
“return flows associated with water delivery of Lake Powell water . . . may result in
increased flows into the Virgin River . . . which would be beneficial to maintaining habitat
for the species.”444 This is another unsupported conclusion that is actually contradicted
in another part of the DEIS where it provides that any increase in flows to the lower
portions of the Virgin River would decline after 2060 (as shown in model runs) because
secondary demands would continue to increase and use more return flows through
reuse.445 It is unacceptable for the DEIS to generalize about benefits that are fleeting and
draw glib conclusions around benefits to species when no meaningful analysis of the
hydrology and the species and habitat needs has been done.

IV.F.1.d Colorado River endangered fish (Colorado Pikeminnow, Razorback
sucker, Bonytail chub and Humpback chub)
The DEIS fails to provide the full baseline condition of the four listed Colorado River
endangered fish. These fish exist in a heavily managed Colorado River system subject to
various agreements (biological opinions, guidelines, operating agreements, etc.) that
mandate certain dam operations and management. The DEIS presumes that the existing
management agreements and operations—with the additional water from the water
exchange contract—will cure the many challenges these species face given the
deteriorated condition and lack of historic flows, temperature, and dynamism under
which these species evolved. However, the DEIS fails to analyze how the release of more
water from Flaming Gorge Reservoir under the exchange contract, the timing of those
releases, and the temperature of those releases will work to the “benefit” of these four
endangered fish species.
441

Ibid.
Ibid.
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A salient example of how and why it is not necessarily a foregone conclusion that these
releases will “benefit” the species is the recent local extirpation of humpback chub in
Dinosaur National Monument, which is downstream of Flaming Gorge Dam. This
population of chub, while relatively rare, persisted in the Green and Yampa Rivers of the
monument from 1979 until the late 1990s.446 In 2017, the Service reported that from
1998 to 2000 only about 400 adult humpback chub occupied Yampa Canyon and
“[d]ensity has declined below level of detection since” (USFWS 2017a, p. 6).
In the recent effort to reclassify the species from endangered to threatened, the Service
admits that water temperature in the Green River and low flows in the Yampa River are
responsible for extirpation of these populations:
Unlike the other four populations in the upper basin, the Dinosaur National
Monument population is currently below detection limits and is now considered
functionally extirpated. By 1998, humpback chub were absent or rare in
habitats where the species was likely common in the 1940s (Tyus 1998, p. 192),
and the decline in the Dinosaur National Monument population likely was the
result of the construction of the Flaming Gorge Dam. Humpback chub in the
Green River portion of the Dinosaur National Monument population were
negatively affected by the cold releases from the Flaming Gorge Dam starting
in 1963, and the Yampa River portion was negatively affected by low river
flows, especially in the early 2000s.447
One of the Service’s concerns in its 2017 memorandum regarding sufficient progress for
the recovery program stated “Humpback chub apparently extirpated from Dinosaur
National Monument”.448
Dams’ cold-water releases significantly alter temperature regimes in the Colorado River
and its tributaries, impacting the survival and recovery of the humpback chub.449 In 1979,
the major reason cited for the decline of the humpback chub was “the operation of
446

U.S. Fish and Wildlife Service. (1979). Humpback Chub Recovery Plan. Denver, CO: U.S. Fish and Wildlife
Service Colorado Fishes Recovery Team. Page. 7.
USFWS. Humpback Chub 2nd Revised Recovery Plan. Denver, CO: U.S. Fish and Wildlife Service Colorado Fishes
Recovery Team. Page. 8
USFWS. 2016-2017 Abbreviated Assessment of Sufficient Progress under the Upper Colorado River Endangered
Fish Recovery Program in the Upper Colorado River Basin. Denver, CO: U.S. Fish and Wildlife Service
Mountain-Prairie Region. Page. 6
447
85 Fed. Reg. 3590
448
USFWS. 2016-2017 Abbreviated Assessment of Sufficient Progress under the Upper Colorado River Endangered
Fish Recovery Program in the Upper Colorado River Basin. Denver, CO: U.S. Fish and Wildlife Service
Mountain-Prairie Region. Page. 13.
449
USFWS. Humpback Chub (Gila cypha) Recovery Goals. Denver, CO: U.S. Fish and Wildlife Service MountainPrairie Region. Page 19.
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Flaming Gorge and Glen Canyon dams, and perhaps Hoover dam” where both
“impoundments and cold tailwaters” eliminated habitat.450 “Suitable river flow and
temperature regimes” are vital conditions to the humpback chub’s success.451
The Service dismisses this threat of altered temperature regime below dams and claims
“[w]ater temperature is suitable and unaltered by reservoir releases in the four extant
populations”452 The Service, however, fails to explain the “extirpated Dinosaur National
Monument population in the Green River” where a portion of the Green River is cooled
by releases from Flaming Gorge Dam”.453
The example demonstrates that the cursory look in the DEIS into how the exchange
contract and its reservoir releases will only provide benefits to the species and even if it
does provide a benefit, the DEIS must actually take a hard look at the exchange, explain
its operation, and its direct and indirect benefits to the four endangered Colorado River
fish. The DEIS is woefully inadequate in this regard.
The DEIS evaluates quite briefly the four Colorado River endangered fish species
specifically because the BOR believes that its exchange contract will provide a benefit to
the species in the Upper Basin.454 The DEIS explains that
Under the exchange contract, the UBWR would forbear the diversion of a
portion of the natural flows to which the UBWR is entitled and allow these flows
to contribute to meeting the Endangered Species Act Upper Colorado River
Recovery Implementation Program requirements in the Green River. In
exchange, the UBWR would deplete an equal amount of water released from
Flaming Gorge Dam throughout the year and available at Lake Powell.455
While this may be the case, the DEIS does not provide enough detail on how the exchange
will work, what amount of water (the entire amount or some portion) that UBWR would
forebear and to which the Recovery Program would be entitled to take credit for. It is also
unclear from the DEIS whether the Recovery program’s use of the water is simply
maintaining the status quo, because UBWR is not taking its entitlement by diverting it
without the project and the Recovery Program must fulfill its obligation regardless of the
LPP. These details are necessary for any assessment of the “benefits” or “harms” to the
species realized by operating the exchange contract.
450

U.S. Fish and Wildlife Service. (1979). Humpback Chub Recovery Plan. Denver, CO: U.S. Fish and Wildlife
Service Colorado Fishes Recovery Team. Page 8.
451
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Further, the DEIS does not contemplate that taking an additional 80,000 acre-feet of
water out of Lake Powell in the Upper Basin might impact flows available for the Lower
Basin. The DEIS doubles down on the Hydrologic models put forth in the DEIS and
assumes that under no circumstances will the additional depletions associated with the
Lake Powell Pipeline impact flows to the Lower Basin. Given the realities of climate
change and the need for assessing the worst-case scenario, it appears the DEIS should
take a hard look at what those impacts might be. In fact, three of these species (the
razorback sucker, bonytail chub, and humpback chub) also reside in and have critical
habitat designated in the lower basin and there is no analysis of whether flows might be
impacted by the project.

IV.F.2 Environmental protection measures
The Environmental Protection Measures (EPMs) proposed to “reduce or avoid adverse
impacts” of the Proposed Project were “considered when assessing initial residual effects
on listed species and their habitats.456 The DEIS provides that these measures will be
implemented as “part of the Proposed Project” as standard practice. These EPMs,
however, are insufficient to alleviate impacts to the species, often come after the fact,
and are generally unenforceable.
For example, some of the EPMs only provide guidance or encouragement at the
discretion of the agency, but do not mandate action on behalf of the species. For
example, with regard to the California condor, EPM B.5.73 provides “[w]here condor
nesting activity is known within 0.5 miles of permitted or authorized activities that
include operation of heavy machinery, BLM may encourage the operator to avoid use
of the equipment during the active nesting season.”457 This “encouragement” should not
be an assurance that the BLM will take the step to influence the operator to avoid using
its equipment AND under the EPM the operator does not have to change their behavior
based on that suggestion direction (if it comes at all). A similar EPM B.5.74 and B.5.75
exists with encouragement from the BLM to postpone activity when “blasting” is
involved.458
In addition, monitoring protocols that only require the agency to start monitoring 30
days prior to construction does not help establish the baseline condition and assumes

456

DEIS Appendix C-18 at 4.
See EPM B.5.73, DEIS Appendix C-18 at 13.
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that this pre-construction monitoring in and of itself will provide enough information
on where the species are located to curb harmful activities.459
The EPMs cannot be effective or relied upon in choosing between alternatives unless
they are mandatory and enforceable. The mere suggestion of mitigation is not sufficient
to offset the significant effects to the environment and listed species of the proposed
action.

IV.F.3 Pending consultation under Section 7 of the ESA with U.S. Fish and
Wildlife Service
In attempting to justify the adverse effects of the proposed project, the BOR relies on the
“EPMs” and the “Section 7 consultation conservation measures” to “minimize the
[identified] threat[s].”460 It is impossible to evaluate and comment upon the so called
“conservation measures” if they are not available to the public in an updated and final
biological assessment or complete biological opinion.
It is unclear, but appears unlikely, that the draft revised preliminary biological
assessment dated March 27, 2019 is the most recent version of this document and if this
is the biological assessment that was provided to the Service to initiate consultation
associated with the Lake Powell Pipeline Project as described in this DEIS. However, it is
apparent from reviewing the March 27, 2019 draft revised biological assessment that it
cannot be relied upon to evaluate the project because it is outdated, inaccurate, and does
not represent the project or the effected species as presented in the DEIS.
The status of that consultation with the Service and a final biological assessment and
biological opinion on the proposed action is also not apparent from reviewing the DEIS.
It is our understanding, based on a communication with the Provo Office of Reclamation,
that both the final biological assessment submitted to the Service and the final and
issued biological opinion of the Service are complete and will be appended to the Final
Environmental Impact Statement. These documents were not provided to us upon
request during that communication.
Given the significant evolution of this project and the potential for significant impacts
to listed species that may or may not be able to be mitigated, we believe that it is
unacceptable to withhold important scientific information and opinions from consulting
agencies during the public environmental review process. If completed and available, the
public should be able to benefit and evaluate the technical information on numerous
459
460

See EPM B.5.14, DEIS Appendix C-18 at 6.
See e.g. DEIS at 180, 184, 185, 187, 189, 192, and 195 (re Southwestern willow flycatcher).
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species and effects of the proposed action that will be included in those documents by
the Service. The public should not have to wait until the eleventh hour to express its
concerns regarding impacts that were not included in the environmental impact
statement, but were revealed in the consultation documents.
The BOR has a separate and independent obligation under the National Environmental
Policy Act to review the project and attaching the analysis and conclusions of the Service
does not relieve them of that obligation. An ESA consultation with the Service is not a
substitute for taking a hard look at the project impact under NEPA.
We reserve the right to supplement these DEIS comments after the final biological
assessment and issued biological opinion for the Project have been released to the public
and/or request sufficient time be provided to the public after the FEIS is released so these
documents can be review and incorporated into our FEIS comments.

V. The DEIS failed to take a hard look at the cumulative impacts of the
Lake Powell Pipeline
The Lake Powell Pipeline is a massive proposed project at 140 miles in length which
crosses an array of sensitive environments and cultural resources, affects a large and
diverse array of stakeholders and requires an array of necessary permits, land use plan
modifications and other approvals. Yet these many cumulative effects have not been
property considered by the Provo Office of the Bureau in the DEIS. The LPP also has a
number of components that underwent separate NEPA processes which also failed to
consider the cumulative effects of the Lake Powell Pipeline project. This segmentation
is a violation of NEPA and precludes the public from understanding the full scope and
impacts of the project.
An EIS must analyze the cumulative impacts of the proposed action.461 Cumulative
impacts “result[] from the incremental impact of the action when added to other past,
present, and reasonably foreseeable future actions.”462
As previously noted, the amended CEQ NEPA regulations that will go into effect on
September 14, 2020, do not define “cumulative impacts.” The BOR must nonetheless
fully analyze the Lake Powell Pipeline’s cumulative impacts in the FEIS. As discussed
above, the BOR is not required to apply the new regulations to ongoing NEPA processes
such as this. It would be arbitrary and capricious for the BOR to begin analyzing
cumulative impacts in the DEIS, only to reverse course and ignore such impacts in the
461
462

40 C.F.R. §§ 1508.7, 1508.25(c); High Sierra Hikers Ass’n v. Blackwell, 390 F.3d 630, 640 (9th Cir. 2004).
40 C.F.R. § 1508.7
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FEIS. Moreover, multiple states and other parties have filed lawsuits challenging the new
NEPA regulations. The BOR risks issuing an invalid FEIS if it relies on the new regulations
to justify an inadequate cumulative impacts discussion, and a court subsequently vacates
the new regulations. In addition, the new NEPA regulations do not invalidate or diminish
the long-standing NEPA case law and precedent that requires agencies to take a hard
look at the environmental consequences of their actions. In this case, the cumulative
impacts (and indirect effects) of the Lake Powell Pipeline are substantial, and thus NEPA
requires the BOR to take a hard look at these consequences.

V.A The FEIS must analyze the cumulative impacts of the Lake Powell
Pipeline and the past, present, and future water diversions planned
for the Upper Colorado River Basin
One of the primary flaws in the Lake Powell DEIS is the failure to acknowledge and
adequately analyze how this new 86,000 acre-feet per year diversion from the Upper
Colorado River Basin will affect other Colorado River water users and increase the odds
of a compact call. As previously discussed, the Colorado River is in crisis because water
supplies are declining, and climate change will continue to exacerbate water shortages
in the future. As a result, the Upper Basin states face an increasing risk of not being able
to deliver the 7.5 million acre-feet annually to the Lower Basin, as required by the 1922
Colorado River Compact. As discussed above, the BOR is well aware of this crisis, as it
oversees and operates many aspects of the Colorado River system, and it is currently
seeking ways to mitigate these issues and leave additional water in the river through
Drought Contingency Plans, demand management strategies, and other mechanisms.
Other government agencies have also highlighted this crisis.463 The Lake Powell Pipeline
would result in a massive new diversion from the Upper Colorado River Basin. Yet the
DEIS never even attempts to analyze how this new diversion would impact other water
users or increase the odds of a compact call. As previously noted, the FEIS must analyze
these impacts as indirect effects of the Lake Powell Pipeline. The FEIS must also analyze
the cumulative impacts of the Lake Powell Pipeline, in light of the other past, present,
and future consumptive uses and water diversions planned in the Upper Colorado River
Basin.
The first component of this cumulative impacts analysis requires a list of the past and
present consumptive uses and water diversions from the Upper Colorado River Basin.464
The BOR already possesses this data in its role of managing the Colorado River, and it
463

See, e.g., Cong. Research Serv., Management of the Colorado River: Water Allocations, Drought, and the
Federal Role (2019), available at https://fas.org/sgp/crs/misc/R45546.pdf.
See, e.g., League of Wilderness Defs-Blue Mountains Biodiversity Project v. U.S. Forest Serv., 549 F.3d 1211,
1218 (9th Cir. 2008) (noting the “general rule that ‘NEPA requires adequate cataloguing of relevant past projects
in the area’” (quoting Lands Council v. Powell, 395 F.3d 1019, 1028 (9th Cir. 2005)).
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regularly publishes reports summarizing Upper Basin consumptive uses and losses.465
The BOR must include similar information in the cumulative impacts section of the FEIS,
as a thorough understanding of the past and present depletions and water uses in the
Upper Basin are necessary to analyze the cumulative impacts of the Lake Powell Pipeline.
The cumulative impacts analysis must also include a list of the reasonably foreseeable
future actions that have potential cumulative impacts.466 As the DEIS notes, a future
action is reasonably foreseeable “when there is a reasonable expectation that the action
could occur,” including “a future action stated in a report, such as a planning document”
or a future action that has obligated funding.467 The BOR has already studied future water
depletions in the Upper Basin, as it issued a 2012 report that analyzed projected future
water supply and demand scenarios for the entire Colorado River.468 This report should
serve as the starting point for identifying the reasonably foreseeable future diversions in
the Upper Basin, and the BOR should update its 2012 analysis to include new planned
diversions. At a minimum, the cumulative impacts section of the FEIS must list and
analyze the following reasonably foreseeable diversions that are planned in the Upper
Basin:
Future Utah Water Diversions
§ Navajo Utah Water Rights Settlement Act of 2019 (81,500 acre-feet)469
§ Flaming Gorge Pipeline (55,000 acre-feet)470
§ Green River Water Rights Exchange (up to 50,000 acre-feet)471
§ Enefit Oil Shale Production Facility (10,800 acre-feet)472
§ Garley Dam (5,000 acre-feet)473

465

See, e.g., Reclamation, Provisional Upper Colorado River Basin Consumptive Uses and Losses Report 20162020 (July 2019), available at https://www.usbr.gov/uc/envdocs/plans.html#CCULR.
466
See, e.g., Blue Mountains Biodiversity Project v. Blackwood, 161 F.3d 1208, 1214-15 (9th Cir. 1998).
467
DEIS at 258.
468
Reclamation, Colorado River Basin Water Supply and Demand Study (2012), available at
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/index.html.
469
S. 1207, 116th Cong. (2019), available at https://www.congress.gov/bill/116th-congress/senate-bill/1207.
470
Flaming Gorge Pipeline Application to Appropriate Water (Jan. 12, 2018), available at
http://savethecolorado.org/wp-content/uploads/2018/02/Million-Application.pdf.
471
Reclamation, Green River Block Water Exchange Contract, Final Environmental Assessment (2019), available at
https://www.usbr.gov/uc/envdocs/ea/20190100-GreenRiverBlockWaterExchangeContract-FinalEAandFONSI508-PAO.pdf.
472
Bureau of Land Mgmt., Record of Decision for the Enefit American Oil Utility Corridor Project (2018), available
at
https://eplanning.blm.gov/public_projects/nepa/37462/158127/193295/001_ROD_for_the_Enefit_Utility_Corrido
r_Project_-_Signed_9.24.18.pdf.
473
Amy Joi O’Donoghue, Carbon County eying new reservoir to meet future water demands, Deseret News (Oct.
28, 2016), https://www.deseret.com/2016/10/28/20599309/carbon-county-eyeing-new-reservoir-to-meet-futurewater-demands.
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§

Green River Pipeline/Wasatch Front Diversion (75,000 acre-feet)474

Future Colorado Water Diversions
§ Windy Gap Firming Project (30,000 acre-feet)475
§ Moffat Collection System Project (15,000 acre-feet)476
§ Cow Creek Pipeline (14,400 acre-feet)477
§ Wolf Creek/White River Storage Project (20,000-90,000 acre-feet storage
capacity)478
§ Whitney Reservoir (9,000-19,000 acre-feet of storage capacity)479
§ Crystal River Ranch Dams (1,000 acre-feet)480
Future New Mexico Diversions
§ Navajo-Gallup Water Supply Project (36,000 acre-feet)481
Future Wyoming Diversions
§ Fontenelle Reservoir Expansion (125,000 acre-feet)482
§ Big Sandy Reservoir Expansion (2,400 acre-feet)483
Future Arizona Diversions
• Gila River Diversion (14,000 acre-feet)484
As this list demonstrates, the Upper Basin states plan to divert substantial amounts of
additional water from the Upper Colorado River Basin. The FEIS must analyze the
incremental impacts of diverting 86,000 acre-feet per year of water for the Lake Powell
Pipeline, when added to these reasonably foreseeable future diversions, along with the
474

H.B. 328, 2020 General Session (Utah 2020), available at https://le.utah.gov/~2020/bills/static/HB0328.html.
Reclamation, Record of Decision Windy Gap Firming Project Final Environmental Impact Statement (2014),
available at https://www.usbr.gov/gp/ecao/wgfp_feis/wgfp_rod.pdf.
476
U.S. Army Corps of Eng’rs, Record of Decision Moffat Collection System Project (2017), available at
http://cdm16021.contentdm.oclc.org/utils/getfile/collection/p16021coll7/id/4088/filename/4089.pdf.
477
Tanya Ishikawa, First steps taken in developing Cow Creek pipeline and reservoir, Telluride News (Jan. 29,
2020), https://www.telluridenews.com/the_watch/news/article_dcc8603a-42f5-11ea-be0d-778bfb17d9e7.html.
478
Rio Blanco Water Conservancy Dist., White River Storage Project, https://rioblancowatercd.colorado.gov/whiteriver-storage-project (last visited Sept. 1, 2020).
479
U.S. Forest Serv., Scoping Letter (May 28, 2020), available at
https://www.fs.usda.gov/nfs/11558/www/nepa/113772_FSPLT3_5299145.pdf.
480
Heather Sackett, Crystal River Ranch near Carbondale seeks to preserve water rights tied to potential dams,
reservoirs, Aspen Journalism (May 4, 2020), https://www.aspenjournalism.org/2020/05/04/crystal-river-ranchnear-carbondale-seeks-to-preserve-water-rights-tied-to-potential-dams-reservoirs/.
481
Reclamation, Navajo-Gallup Water Supply Project, https://www.usbr.gov/projects/index.php?id=580 (last visited
Sept. 1, 2020).
482
America’s Water Infrastructure Act of 2018, Pub. L. No. 115-270 (2018), available at
https://www.congress.gov/115/plaws/publ270/PLAW-115publ270.pdf.
483
Reclamation, Big Sandy Enlargement Project Draft Environmental Assessment (2017), available at
https://www.usbr.gov/uc/envdocs/ea/pdf/BigSandyEnlargeDraftEA.pdf.
484
Arizona Water Settlements Act (2004). https://www.congress.gov/108/plaws/publ451/PLAW-108publ451.pdf
475
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past and present diversions and consumptive uses.485 The BOR must analyze how the
Lake Powell Pipeline and these many other planned diversions will affect the Colorado
River’s water supply, and how these diversions will affect the ability of the Upper Basin
to deliver the 7.5 million acre-feet per year to the Lower Basin that is required by the
1922 Colorado River Compact. In doing so, the BOR should also determine which of the
most junior water rights inside Utah and other states, are most likely to be impacted
under these competitive uses in lieu of climate change’s reductions in water flows which
are occurring today.
Relatedly, the FEIS must also analyze how the Lake Powell Pipeline and these other
planned diversions will increase the odds of water shortages in the Upper Basin, and
increase the odds of a compact call. In addition, the FEIS must analyze how the Lake
Powell Pipeline and these other planned diversions will exacerbate climate change
impacts on the Colorado River. In short, diverting an additional 86,000 acre-feet of water
from the Colorado River for the Lake Powell Pipeline will cause additional water
shortages, and these impacts will be cumulative with other planned water diversions in
the Upper Basin. The DEIS’s complete failure to acknowledge, let alone analyze, these
impacts violate NEPA and prevents the BOR, the other federal agencies, and the public
from taking a hard look at the Lake Powell Pipeline’s cumulative impacts.

V.B The Lake Powell Pipeline project has been segmented and undergone
multiple separate NEPA processes, thereby failing to consider the
cumulative effects of the project and its impacts upon the affected
environment
The regulations implementing NEPA define “connected actions” as those that “are
closely related and therefore should be discussed in the same impact statement.”486
Actions are connected if they “[a]re interdependent parts of a larger action and depend
on the larger action for their justification.”487 Further, “[p]roposals or parts of proposals
which are related to each other closely enough to be, in effect, a single course of action
shall be evaluated in a single impact statement.”488 An agency must consider all
“connected actions” in a single EIS.489 The “purpose of this requirement is to prevent an
485

40 C.F.R. § 1508.7.
40 C.F.R. § 1508.25(a)(1)
487
Id. § 1508.25(a)(1)(iii).
488
Id. § 1502.4(a)
489
Great Basin Mine Watch v. Hankins, 456 F. 3d 955, 968\69 (9th Cir. 2006). See also Kleppe v. Sierra Club, 427
U.S. 390, 399 (1976) (a single environmental review document is required for distinct projects when there is a
single proposal governing the projects); Alpine Lakes Prot. Soc’y v. U.S. Forest Serv., 838 F. Supp. 478, 482 (D.
Wash. 1993) (“In its use of the word ‘shall,’ 40 C.F.R. § 1508.25 makes mandatory the consideration of
486
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agency from dividing a project into multiple actions, each of which individually has an
insignificant environmental impact, but which collectively have a substantial impact.”490
The Tenth Circuit utilizes an “independent utility test in which it concludes that projects
that have independent utility are not connected actions under 40 C.F.R. §
1508.25(a)(1)(iii).”491 Where projects are interdependent, they must be reviewed
together.492 The Ninth Circuit has required the Forest Service to prepare a single EIS for
multiple post-fire timber sales that were planned in response to the same fire and located
in the same watershed.493
All of the connected actions discussed below should been analyzed in the Lake Powell
Pipeline DEIS as connected actions. Accordingly, the Lake Powell Pipeline DEIS should
have analyzed the direct effects, indirect effects, and cumulative impacts of the Green
River Block Exchange and the Sand Hollow Regional Pipeline, and failing to include these
connected actions in the Lake Powell Pipeline DEIS. At a minimum, the DEIS should have
examined the cumulative impacts of the Lake Powell Pipeline, when added to these
reasonably foreseeable and related projects.

V.B.1 Approval of the Green River Block Exchange prior to the initiation of
the Lake Powell Pipeline NEPA process constitutes a segmentation of
NEPA
Two contracts will likely be used to supply the LPP. The first, the Green River Block
(GRB), was finalized in 2019 through an environmental assessment process spearheaded
by the Provo Office of the Bureau.494 This first proposed Green River Block Exchange is
currently being litigated by an array of stakeholders. The second, the Lake Powell

connected, cumulative, and similar actions by an agency when determining the scope of an EIS.”); KlamathSiskiyou Wildlands Ctr. v. Bureau of Land Mgmt., 387 F.3d 989, 998 (9th Cir. 2004) (“[p]roposals or parts of
proposals which are related to each other closely enough to be, in effect, a single course of action shall be
evaluated in a single impact statement”); Utahns for Better Transp. v. United States Dep’t of Transp., 305 F.3d
1152, 1182 (10th Cir. 2002), modified in part on other grounds, 319 F.3d 1207 (2003)
490
Great Basin Mine Watch, 456 F. 3d at 969 (quotation marks omitted).
491
Citizens’ Comm. to Save Our Canyons v. U.S. Forest Serv., 297 F.3d 1012, 1029 (10th Cir. 2002) (citations &
quotations omitted).
492
Id. at 1028; see also Thomas v. Peterson, 753 F.2d 754, 758\59 (9th Cir. 1985) (finding agency must analyze
road construction project and timber sales together because “[i]t is clear that the timber sales cannot proceed
without the road, and the road would not be built but for the contemplated timber sales.”)
493
Blue Mountains Biodiversity Project v. Blackwood, 161 F.3d 1208, 1214-15 (9th Cir. 1998).
494
Bureau of Reclamation. “Green River Block Water Exchange Contract, Final Environmental Assessment”
(2019). Report No. PRO-EA-16-020.
http://www.riversimulator.org/Resources/USBR/ExchangeContracts/GRBWaterExchangeContractFinalEAFONSI
2019.pdf
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Pipeline Block (LPPB), is still under negotiation.495
The Bureau claims that these two water exchange contracts are distinct and will be used
for separate purposes, but this argument is contingent on the belief that climate change
is not reducing the water flows available in the Colorado River Basin. Both contracts
allow additional water to flow from Flaming Gorge into the Green River for use in
southern Utah communities. The GRB final EA even states that the GRB is specifically
related to the proposed Lake Powell Pipeline project. Since climate change is reducing
the flows available inside the Colorado River Basin, the Green River Block water rights
being exchanged through the Provo Office’s actions are themselves at least partly the
same water rights for the Lake Powell Pipeline.
The DWRe has even expressed its belief that the water rights from the GRB are in fact
associated with the Lake Powell Pipeline water rights claim. Eric Millis, Director of the
Utah Division of Water Resources, spoke directly to the Board of Water Resources on
October 11, 2018 about the water claims of the Application at issue. Millis noted at
Minute 1:45:40 of the meeting:
We have been working with the Bureau of Reclamation on a number of things.
We held negotiation meetings, as you’ll remember last winter, on the terms for
the [GRB], which are required as a condition for the [BOR] having given the
Board [of Water Resources] the Flaming Gorge water right, which become the
basis for the water right for the Lake Powell Pipeline, as well as many other
projects.496
To avoid further confusion and misinterpretations, a Board Member then asked a
clarifying question, “That’s the Flaming Gorge water right we’re talking about?” To which
Millis responded “It is.”
This recorded transcript is proof that DWRE intends to use water from the GRB water
exchange to contract for the Lake Powell Pipeline. This demonstrates that the GRB
contract was implemented advance the controversial Lake Powell Pipeline, not as a
necessary aspect of the Bureau’s operations.
Furthermore, the rapid decline in available water flows as a function of climate change
temperature increases and appurtenant snowpack declines has extinguished valid claims
to these water rights as distinct water volumes. Rather, this separation appears to be a
495

Bureau of Reclamation. “Contract for Exchnage of Water, Lake Powell Pipeline” Contract No. 17-WC-40-656.
https://www.usbr.gov/uc/provo/pdf/DRAFT_LPP_ExchangeContract_Oct2017.pdf
Utah Board of Water Resources. Public Meeting 10/11/2018. https://www.youtube.com/watch?v=CPZ9pdsqmb8.
Minute 1:45:40.
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deliberate attempt by the Applicant to avoid considering the cumulative impacts of these
projects together in a single NEPA evaluation.
This is especially erroneous as the Lake Powell Pipeline is still undergoing federal
permitting. The Provo Office of the Bureau should not have divided the GRB water
exchange contract from the rest of the Lake Powell Pipeline NEPA process, as the GRB
contract contributes to the cumulative effects of the Lake Powell Pipeline. Approving the
GRB exchange contract before the Lake Powell Pipeline NEPA process is complete
constitutes a segmentation and violation of NEPA because the GRB exchange contract
has no productive use outside of the Lake Powell Pipeline. The Provo Office of the Bureau
cannot isolate aspects of the Lake Powell Pipeline project and permit them separately,
as it has done for the GRB exchange contract. And at a minimum, the BOR must consider
the cumulative effects of all these foreseeable and related actions in the cumulative
impacts analysis, something the Bureau has not done in the Lake Powell Pipeline DEIS.

V.B.2 Approval of the Sand Hollow Regional Pipeline prior to the initiation
of the Lake Powell Pipeline NEPA process constitutes a segmentation
of NEPA
The Sand Hollow Regional Pipeline (SHRP) represents a continuation of the Lake Powell
Pipeline, which is currently undergoing the NEPA process with the Bureau. However, the
SHRP was permitted and approved under a separate NEPA process.497 This constitutes a
segmentation of NEPA, as the SHRP is effectively an extension of the Lake Powell
Pipeline.
The scope of the environmental analysis for the SHRP did not include the consideration
of the purpose and need for the project and connected and cumulative actions with
potentially significant impacts, like the proposed Lake Powell Pipeline. Our organization
questions why the SHRP was not part of the LPP NEPA process. The plausible
explanation is that the WCWD obtained approval for the pipeline before the NEPA
process for the Lake Powell Pipeline began in an effort to segment and subvert the NEPA
process.
The SHRP appears similar in design to the LPP and would consist of a 48-inch pipe
stretching 11.5 miles from Sand Hollow Reservoir to the Warner Valley. Because the
SHRP begins at the terminus of the proposed LPP at Sand Hollow Reservoir in
Washington County, it will therefore convey water brought to Sand Hollow Reservoir by
497

Bureau of Land Management. “Finding of No Significant Impact, Sand Hollow Regional Pipeline Project.”
(2018). Permit No. DOI-BLM-UT-C030-2018-0046-EA.
https://eplanning.blm.gov/public_projects/nepa/106110/162718/198494/Signed_BLM_FONSI_Sand_Hollow_Re
gional_Pipeline_11_14_2018.pdf
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the LPP, if the LPP is approved. The EA tries to hide this fact by claiming the 4-foot
diameter SHRP is merely intended to increase capacity:
The purpose of the pipeline is to provide additional transmission capacity for
culinary water to the southern areas of St. George and Washington City.
Currently, these areas are serviced through only 1 existing pipeline, known as
the “Regional Pipeline,” which is fed from the Quail Creek Water Treatment
Plant, along with limited capacity from the Sand Hollow Reservoir well field.498
The claim that a new pipeline is needed adjacent to an existing pipeline is disingenuous
and capricious. Across the country many small communities’ water needs are serviced
through one pipeline. The project service area is already served by a regional pipeline
from Quail Creek Reservoir and the Sand Hollow well field, so it is unclear why there
would be any need for a second pipeline with additional capacity without additional
water provided by the Lake Powell Pipeline. The EA again tries to hide this fact:
The proposed pipeline would not add a new water source to the WCWCD
system nor would it change the amount of water that can already be pushed
through the existing system.499
We believe this is a disingenuous way of cloaking a new water source, that of the LPP,
which would provide new water, that can be delivered to the Warner Valley via the SHRP
and on to St. George and other parts of Washington County. This is a clear segmentation
of NEPA. Because the LPP water would enter Sand Hollow Reservoir, it is reasonable to
assume that LPP water would be transported by the proposed SHRP.
Moreover, according to engineering drawings in Appendix B of the SHRP EA, the SHRP
would be a 4-foot, or 48-inch diameter pipe. That is an unusually large diameter pipe for
a pipeline that is merely intended to provide redundancy to an existing water conveyance
system. It is also just 21 inches in diameter smaller than the LPP, itself a very large
pipeline far in excess of the community’s water needs. It should be noted that a 48-inch
diameter pipe could convey approximately 45 million gallons of water per day, or 50,370
acre-feet per year, which is roughly 60 percent of the water the LPP would pump to Sand
Hollow Reservoir annually. This suggests that the true purpose of the SHRP is to convey
water delivered to Sand Hollow Reservoir by the Lake Powell Pipeline, effectively making
it an extension of the Lake Powell Pipeline project.
The EA contains no analysis of socioeconomic impacts or any mention of the
construction cost for the 11.5-mile SHRP. This is unacceptable because the SHRP will
498
499

Ibid.
Ibid.
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likely cost tens of millions of dollars and this cost will be passed on to ratepayers and
taxpayers in Washington County. If the SHRP were included as part of the LPP NEPA
process, it would increase the construction cost, operation and maintenance costs and
repayment obligations on Washington County residents for the Pipeline, as dictated by
the Lake Powell Pipeline Development Act. Because of this, the SHRP should be included
in the LPP NEPA process in order to address the cumulative impacts of the two projects
as though they were one continuous pipeline.
The EA lacks essential information about costs, economics and financial consideration
and numerous questions still remain about the purported need for, environmental
impacts of, economic feasibility of and taxpayer liability of the LPP and therefore the
SHRP. Our organization maintains that the SHRP should have been included in the LPP
NEPA process in order to comply with NEPA, and to better serve the public
interest. Permitting and approving the SHRP separately from the Lake Powell Pipeline
segments NEPA and prevents the cumulative effects of the whole Lake Powell Pipeline
project (which in reality includes the SHRP) from being studied.

V.B.3 The KCWD is attempting to circumvent the NEPA process and,
therefore, segment NEPA
Kane County Water Conservancy District (KCWD) was a project participant in the Bureau
of Reclamation’s 2019 to 2020 scoping effort for the Lake Powell Pipeline. However, on
April 10, 2020, KCWD claimed that it had removed itself from the Lake Powell Pipeline
project. Personal communication with someone involved in this momentous
announcement revealed that someone from the Provo Office of the Bureau contacted the
KCWD to inform them of this development via telephone. The nature of how the Provo
Office staff member communicated to the KCWD to inform the water district that it
should not be part of the LPP DEIS remains a mystery, and one which should be described
further in the FEIS since the reasoning behind this phone call is in the public interest.
However, the KCWD executive director, Mike Noel, has explicitly stated it was his
intention to pull Kane County from the NEPA process, not the Lake Powell Pipeline itself.
The DEIS does not explain why the Provo Office contacted the KCWD, nor does it provide
written evidence of any correspondence from the KCWD requesting that this water
district sought to remove itself from the DEIS.
According to the DEIS:
Kane County Water Conservancy District (KCWCD) was previously a Project
Participant as recently as Reclamation’s 2019 to 2020 scoping effort. However,
in evaluating the KCWCD’s supply and demand data using the Kem C. Gardner
210
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Institute’s 2017 population projects […], Reclamation determined that
projected demand in 2060 did not outpace the KCWCD’s estimated future
reliable water supply […]. On April 10, 2020, the KCWCD informed
Reclamation it no longer wished “to be included as part of any alternative in
the current NEPA Process” (KCWCD 2020). The Kane County System was
subsequently removed from the Proposed Project and is not included in this
DEIS.500

V.B.3.a Kane County officials have explicitly stated their intention to exempt
themselves from the NEPA process while still remaining involved
with the LPP project
In April 2020, LPP News, the ‘Official Project Information Source’ and marketing arm of
the project sponsors, the Division and WCWD, sent out a memo indicating KCWD’s
decision to opt out of the NEPA process. The memo noted:
At the request of the Kane County Water Conservancy District, the Bureau of
Reclamation will not consider Kane County’s future water supply needs in the
National Environmental Policy Act review of the Lake Powell Pipeline. 501
This was determined after further review of the county’s projected population growth
and water available determined they did not need the water. From the same memo
though, it also notes:
If the need arises [for LPP water in Kane County], KCWCD can complete a
separate NEPA process and connect to the LPP in the future. 502
On April 16th, 2020, the KCWD held a board meeting the same day this memo was
released. One of the topics up for discussion was KCWD and their removal from the NEPA
process. In the meeting, Mike Noel, executive director of the KCWD, also read aloud the
statement above from the memo, suggesting that KCWD would need to complete a
separate NEPA process in the future. During the meeting, Mr. Noel opened up for public
comment and Zachary Frankel – Executive Director of the Utah Rivers Council – began
the public comment period with:

500

DEIS, 3
Washington County Water Conservancy District. Kane County opts out of Lake Powell Pipeline NEPA Process.
(April 16, 2020). Retrieved from https://lpputah.org/wp-content/uploads/2020/04/Kane-CO-opt-out-041620.pdf
502
Ibid.
501
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Zachary Frankel: What was the thinking that went into the Kane County Water
District’s decision to pull out to the Lake Powell Pipeline?
Mike Noel: The population projections came in from the Gardner, Kem
Gardener Institute were lower than expected, that probably came as a result of
the loss of the uranium project.503
Mr. Noel also suggests that the Kem C. Gardner Institute, who released the population
projects for the state and counties, were lower than they expected. According to Mr.
Noel:
They don't include any transient population. They don't include hotels,
motels, RV parks, just tourists coming through restaurants, etcetera.
Mr. Noel searched for a way to justify why the KCWD dropped out of the NEPA process
and continued with:
Washington County was up against a pretty tight deadline to be able to finish
their EIS in a timely manner this year, and we just felt like it was prudent for
us to pull out.
It is unclear why Washington County was on a deadline to finish their EIS this year, when
project proponents have claimed the water is not actually needed for some time, as
presented to the Utah Executive Water Finance Board in which all Lake Powell Pipeline
water would not be taken until the year 2054. However, it is clear that KCWD could not
justify why they no longer would participate in the NEPA process, but maintained that
they still will need the project in the future:
So, we feel like they’re gonna come. The growth is now between here and
Johnson Canyon… so it will grow and it will continue to grow and the board has
had the foresight to make sure that we do have water available for people.504
Despite an external analysis of population growth projections in Kane County, the KCWD
General Manager continues to say otherwise. He made several statements indicating the
KCWD still intends to connect up to the Lake Powell Pipeline, at any time after the NEPA
process is complete.
Zachary Frankel: is the executive director empowered to make this decision [to
pull out of the Lake Powell Pipeline EIS] on his own?
503
504

Kane County Water District Board meeting. April 16, 2020.
Mike Noel, comments at Kane County Water District board meeting. April 16, 2020.
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Mike Noel: Well, it’s a pretty rapid turnaround. I did call every individual board
member, but in fact we had to do it within a 24-hour period because of the
timing on it. It’s an EIS.

It is once again unclear why the KCWD had only a 24-hour time period to pull out of the
project, after years of the KCWD has spent taxpayer’s and ratepayer’s money on the
permitting and planning. This raises the question as to whether the KCWD might have
been pressured to remove itself from the project by any entity, including from BOR staff.
Since KCWD has been involved in the project for over 10 years, and is referenced in LPP
documents over this time and in the DEIS, we think it would be appropriate for the FEIS
to include more information about what communications transpired between the Provo
Office of the Bureau and the KCWD to warrant KCWD removing itself from the DEIS.
The General Manager noted he doesn’t believe that money was wasted. He continued by
saying:
Now we've pulled out of the EIS. It doesn't necessarily mean that we can't get
back into the project. We can get back into the project. Those 4,000 acre-feet
of water rights are in the name of the Division of Water Resources, but we filed
the change application ourselves, so at some point in the future we would have
an opportunity. Not in the near future, but it may be the next 20 years. We
didn't anticipate needing that water for at least 20 years, but we will need it in
the next 50 years. It's not in the foreseeable future, but it's still in our plans to
use that water, so the decision was not to give up our water rights, the decision
was to take ourselves out of the project. Which actually saved us 1.3 million
dollars of the cost of the EIS at this point, so pretty easy decision to make.
Mr. Noel’s quote above highlights an important point: the KCWD is still listed on the
water right for the Lake Powell Pipeline. The water right change application for the LPP
was filed on April 13th 2020505 yet the DEIS states that the KCWD notified the Provo Office
of the Bureau that they would not be participating in the NEPA process on April 10th
2020.506 This means that the KCWD decided to remove themselves from the NEPA process
and still file an application to receive a water right from the LPP.
When taken with the quote above, this demonstrates that Mr. Noel clearly is determined
to connect KCWD to the Lake Powell Pipeline, to use Colorado River water, but to do it
505

Utah Division of Water Rights. Water Right Change Application a45683.
https://waterrights.utah.gov/cblapps/chprint.exe?chnum=a45683
DEIS at 3; Kane County Water Conservancy District (KCWCD). 2020. Personal communication. Letter from
KCWCD General Manager Mike Noel to Bureau of Reclamation LPP Program Manager Rick Baxter. Dated April
10, 2020.
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in a way that avoids permitting through the NEPA process. The fact that the DEIS
indicates the planning of a turnout of the pipeline itself for Kane County raises the
expectation that the Provo Office of the Bureau indicated to the KCWD a possible
willingness to allow KCWD to evade NEPA consideration in this controversial project,
and somehow still let KCWD participate in the project in the future. This will also save
the small water district money and the embarrassment of postponing or delaying a
decision. However, those are not valid reasons for abandoning federal regulations when
it comes to permitting projects like the Lake Powell Pipeline.
Throughout the April 2020 KCWD Board of Directors meeting, Mr. Noel argued
aggressively about the need for Lake Powell Pipeline water, highlighting new
connections and future growth as cause for new development stating:
So I just told you we could need the project 20 years from now. Telling us that
we should just wait till we run out of water and the tap doesn't run, doesn't do
my job. I have to do my job and look out 20 years in the future, and that's what
I'm trying to tell you, that growth is happening in Kanab, you saw the new
connections you saw that 20 years ago we had zero connections. We got over
3000 and you're saying, well, you didn't need the water and I'm telling you,
Zach, you're absolutely wrong. We do need the water.
Based on the above statement, it is remarkably evident that the Kane County Water
Conservancy District intends to pursue water from the Lake Powell Pipeline. Despite
“withdrawing” officially from the project KWCD intends to use the same arguments
about growth and new connections to further, their designs and interest in connecting
to the project in the future.
Later in the evening Mr. Noel went even further, explicitly stating that KCWCD’s
withdrawal from the project is specifically to expedite the NEPA process and to segment
the projects ongoing environmental review. Mr. Noel stated:
Now we pulled out of the EIS, the environmental impact document, which is the
foreseeable future, the near foreseeable future, so we don't want to muddy, the
unfortunately pun, waters. Right now, we think Washington County needs it sooner
than we do, but we're gonna need that water in the future, especially when there's
500,000 people in Washington County. I know that makes you upset, but it's gonna go
through, we're gonna have a Lake Powell Pipeline and the yellow dog will bark and the
caravan will go on. Thank you very much.
Mr. Noel’s statement that KCWCD did not want to “muddy the waters” of the
environmental review blatantly demonstrates that the KCWCD wanted to streamline the
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environmental review of the Lake Powell Pipeline and ensure that they were subject to a
much smaller and much less rigorous review when they connect to the project in the
future. It is a clear effort to avoid the full scrutiny of the Lake Powell Pipeline EIS process
and it is a blatant attempt to segment a larger project into smaller pieces to avoid
studying the full environmental impacts of the Lake Powell Pipeline.
Combined, the statements above make abundantly clear that Mr. Noel and the KWCD
have every intention of pursuing the Lake Powell Pipeline and are actively working to
ensure that they can connect in the future. Their withdrawal from the project is a clear
attempt to avoid the regulations of NEPA and to streamline their application process in
the future. Until the BOR considers the project’s impacts, including additional pipeline
construction in Kane County, this environmental review is not complete or thorough,
and therefore should be considered invalid.
The project proponents openly admit that the KCWD will need to complete a NEPA
process for any connection to the Pipeline in future years. This idea though, is clearly
contradictory to statements made public by Mr. Noel after the April 2020 removal of the
KCWD from the ongoing NEPA process.
Immediately after the release of this memo by the Lake Powell Pipeline project
proponents, Mr. Noel appeared in an interview with Utah Public Radio regarding the
current status of the Lake Powell Pipeline project.507 In this article, Mike Noel is quoted
as saying:
We actually did not pull completely out of the project itself. We pulled out of
the environmental impact statement, and the reason we did that is because our
population number projections have gone down in the last few years.508
This statement again confirms the intent of the KCWD to avoid the NEPA process. The
KCWD continued to show their active participation in the Lake Powell Pipeline NEPA
process. On June 11th, 2020, the KCWD board of trustees meeting included this note in
their agenda:
8. 8:40 PM Lake Powell Pipeline Progress Report
a. EIS update Mike/Dirk

507

A Look At The Current Status Of The Lake Powell Pipeline Project, Utah Public Radio,
https://www.upr.org/post/look-current-status-lake-powell-pipeline-project (May 27, 2020).
A Look At The Current Status Of The Lake Powell Pipeline Project, Utah Public Radio,
https://www.upr.org/post/look-current-status-lake-powell-pipeline-project (May 27, 2020).
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The KCWD continued to update their board of trustees and the public on the LPP NEPA
process. In this meeting, they noted that one of their board members traveled to St.
George to attend a meeting with the Washington County Water District for the specific
purpose of planning steps for the proposed Lake Powell Pipeline. In the KCWD Board
Meeting, it was noted that:
Mike Noel: Dirk [Clayson] attended the meeting and he will give an update.
Dirk Clayson: I think everything is moving forward. Mostly Washington County
driving things along. The calendar looks good. They seem to have worked
through lots of minor issues, like the Kanab Creek crossing… Starting to work
on some of the details, issues, for the design and legal descriptions for where
the Pipeline and pump station will come out of Lake Powell.
The idea that the KCWD is still planning to participate in the LPP was expressed in June
2020 at a subcommittee meeting of the Utah Legislature. Representative Chew, a Utah
legislator and member of the Legislative Water Development Commission, stated the
following during a June 22nd Water Development Commission meeting:
Kane County hasn’t, to my understanding, withdrawn from the [Lake Powell
Pipeline], they’ve only withdrawn from the environmental assessment of that
project. Something about the environmental assessment is what they’ve
withdrawn from, not the project itself. […] I know I discussed that with former
Representative Mike Noel and he said ‘Oh no no, we’re still on board with the
Lake Powell Pipeline project.’509
On July 9th, 2020, the KCWD once again discussed the progress of the Lake Powell
Pipeline as a formal item on their agenda for their Board of Directors Meeting, listed as
Section 7: Lake Powell Pipeline Progress Report.
While brief in length, Mike Noel and Dirk Clayson, presented in that board meeting as
being an independent contractor for the WCWD, and formerly a board member of the
KCWD discussed the project and its ongoing environmental review. Mr. Clayson spoke
specifically to the NEPA process and even spoke of begging to plan for what came after a
positive Record of Decision by the Bureau, saying:

Legislative Water Development Commission, June 22nd, 2020 meeting. Audio Minutes 43:50.
https://le.utah.gov/asp/interim/Commit.asp?Year=2020&Com=SPESWD
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I think things are moving ahead well on that and some of the things I’ve been
working with them on mostly are to start to line to line out the processes for
more detailed planning phases and surveys and those kind of things that
need to move forward once we get the final go ahead on the NEPA processes
that are underway. But I think everything is moving ahead well and we should
be through the NEPA Process here in the next 90 days.

Mr. Noel was still bullish on the chances of the project’s success, stating:
I know they are scrambling to get this done by the end of the year and they
should have it done.
The discussion at the July 9th board meeting suggests that the KCWD eager for the NEPA
process to resolve and for there to be a positive Record of Decision by BOR as soon as
possible. This is disconcerting given the KCWD’s recent decision to withdraw from the
project due to a lack of need and suggests that KCWD is still vested in the completion of
the Lake Powell Pipeline.

V.B.3.b The KCWD is attempting to circumvent NEPA so they do not prevent
the approval of the LPP
There is no need for LPP water in Kane County. This has not only been officially
recognized by the BOR but has also been stated by the Utah Rivers Council time and time
again. It is plausible that the KCWD recognized this fact and removed themselves from
the LPP NEPA process so they would not bar the project from being approved.
The Kane County Water District, under Mr. Noel’s leadership, initially requested 4,000
acre-feet of water from the LPP.510 Although the water district appears to collect property
taxes from taxpayers across the entire county, it actually serves just a small portion of
the county, as evidenced in part by the existence of several other special service district
water suppliers in Kane County.511 In fact, the majority of Kane County residents do not
receive water from the Kane County Water District because they live outside of the water
district delivery area. This is evidenced by the Division of Water Resources LPP
Application to FERC:
KCWCD is a new water conservancy district, formed in 1992. It has a very
510
511

2016 LPP Water Needs Assessment. Page 1-6
2017 Kane County Master Plan, Chapter 4
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limited customer base and limited supply sources at present. The only
substantial community in Kane County – the City of Kanab – has developed its
own water supply system over time, and may continue to meet the needs of M&I
customers within its current city boundaries, and within future annexation
areas as well.512
Most water users within the county are not served by the [Kane County Water]
District (e.g. Kanab City)513
The vast majority of the Kane County population is not slated to receive water from the
proposed LPP because additional water is unnecessary, even accounting for robust
growth in the future. Kane County already has an abundance of water to serve the growth
of its population centers from now until the year 2060, as is clear from the Division of
Water Resources’ study of the LPP:
The difference between the projected KCWCD 2060 demand of 5,850 ac-ft./yr.
and the existing supply of 4,040 ac-ft./yr. is 1,810 ac-ft./yr. For all four
subbasins, a combination of existing and new ground water supplies is
sufficient to meet all future needs within the planning horizon. Thus based
strictly on water need, LPP supplies are not needed in the KCWCD service
area within the 2060 planning horizon.514
This study further clarified that even converting agricultural water isn’t necessary to
meet the county’s future needs, which further indicates the lack of any water need from
the LPP:
For all four sub-basins, a combination of existing and new ground water
supplies is sufficient to meet all future needs within the planning horizon. Of
the two largest sub-basins, Kanab Creek and Johnson Canyon a maximum of
60 percent of the available ground water supply will be needed. Thus based
strictly on water need, neither agricultural conversion nor LPP supplies are
needed in the KCWCD service area within the 2060 planning horizon.515
The water demand forecasts for the population of Kane County by 2060 generated by the
Utah Division of Water Resources rely on outdated population data.516 These outdated
projections come from population data from the Division of Water Resources in 2009.
Using these population projections and assumed conservation estimates, the total
512

2008 LPP Water Needs Assessment, Page 4-47
2008 LPP Water Needs Assessment, Page 2-12
2011 LPP Water Needs Assessment, Page ES-24
515
2011 LPP Water Needs Assessment, Page 6-13
516
2016 LPP Water Needs Assessment
513
514
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projected water demand reaches 5,850 ac-ft./yr. in 2060, based on a 2060 population of
17,280 residents.
However, based on current 2017 population projections, as referenced by the Governor’s
Office of Management and Budget and provided by the Kem C. Gardner Policy Institute,
the projected water demand is significantly lower than predicted by the Division of Water
Resources. The graph below shows that the Division overestimated water demand for
Kane County by nearly 56% because the current, revised forecast for the population of
Kane County in 2060 is just 11,093 people.
Using Kane County Water District’s water use estimates, the updated population
projections show that the current available water supply is sufficient to meet demand for
the projected population growth to 2060 and beyond. The available water supply of 4,039
ac-ft./yr. and yearly assumed conservation estimates from the Division of Water
Resources 2011 Water Needs Assessment were used.
Figure 59: Kane County Water Demands
Kane County Water Demand vs. Supply
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There is no need for water in Kane County and the Provo Office of the Bureau proposing
to construct a “turnout” for the KCWD and its very small group of water users in the
Johnson Canyon area is not justified without a full NEPA review of Kane County’s future
water demands.

V.B.3.c Including Kane County in the DEIS would require the BOR to rethink
the Lake Powell Pipeline’s overall purpose and need and to conduct a
thorough analysis of possible cumulative effects of extending the
Pipeline to Kane County
As demonstrated above, the KCWD is attempting to circumvent the LPP NEPA process.
We believe they are doing this because there is a large amount of controversy
surrounding the KCWD and their involvement in the LPP project. Including the KCWD
in the LPP DEIS would likely have made the project much more difficult to approve. In
an effort to expedite the LPP project, we believe the Provo Office of the Bureau requested
that the KCWD remove themselves from the project and, therefore, remove much of the
controversy surrounding the KCWD.
However, Kane County officials have made it abundantly clear that they are attempting
to avoid the NEPA process, not the Lake Powell Pipeline altogether. Comments from
Mike Noel above demonstrate that the KCWD plans to receive water from the LPP after
it has completed the NEPA process. This would be a direct violation of NEPA.
The Provo Office of the Bureau claims that that the KCWD would have to go through a
separate NEPA process before receiving water from the LPP. However, this would
constitute a segmentation of NEPA. There are a range of effects that would stem from
extending the Lake Powell Pipeline that need to be considered as cumulative impacts in
the DEIS. For example, extending the LPP to Kane County means an additional 50,903
feet of 24-inch pipe.517 Additionally, Kane County has explicitly stated that they do not
have a need for additional water at this point in time through 2060. Consequently, Kane
County’s participation in the Lake Powell Pipeline has no purpose or need. Utilizing this
water source would create massive debt obligations for the County, obligations that are
completely avoidable and unnecessary. All of these impacts should be studied in
conjunction with the LPP. Dividing these effects into separate NEPA processes “waters
down” their impacts and violates the cumulative effects requirement of NEPA.

VI. Other legal issues raised by the Lake Powell Pipeline and the DEIS

517

Stantec. 2020b. “Revised LPP cost estimate.” Email communication from Joshua Cowden March 3, 2020.
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As discussed in detail above, the DEIS for the Lake Powell Pipeline is flawed and violates
NEPA in many ways. The DEIS—and the Lake Powell Pipeline more generally—also raise
other non-NEPA legal issues that we briefly highlight here.
First, there is a critically important unresolved legal issue of whether Utah can use Upper
Basin water in the Lower Basin under the 1922 Colorado River Compact. Although most
of Utah is located in the Upper Basin and the WCWD plans to divert Upper Basin water
for the Lake Powell Pipeline, Washington County and the nearby areas where this water
would be used are in the Lower Basin. The Colorado River Board of California previously
submitted scoping comments raising this issue, and we expect other organizations and
water users may submit DEIS comments also raising this issue. As the Colorado River
Board of California’s scoping comments explained, Congressional authorization is likely
necessary for the Lake Powell Pipeline. The FEIS must fully discuss and analyze this
unresolved issue. And most importantly, Reclamation and the other federal agencies
must resolve this legal uncertainty and/or obtain the necessary Congressional
authorization before issuing a Record of Decision approving the Lake Powell Pipeline.
Second, the DEIS acknowledges that the Lake Powell Pipeline will require a Clean Water
Act section 404 permit because pipeline construction will discharge dredged or fill
material into the waters of the United States.518 A 404 permit cannot be issued for a
project if “there is a practicable alternative to the proposed discharge which would have
less adverse impact on the aquatic ecosystem, so long as the alternative does not have
other significant adverse environmental consequences.”519 Notably, section 404 presents
a different legal standard for rejecting alternatives than NEPA, and even if an agency
reasonably rejects an alternative under NEPA it does not mean the alternative is
impracticable under section 404.520 As discussed in detail above, the DEIS unreasonably
limited the alternatives analysis by improperly excluding water conservation as an
alternative. Because utilizing water conservation is a feasible and practicable alternative
for meeting Washington County’s future water demand, and because a conservation
alternative would cause less harm to the aquatic ecosystem, the U.S. Army Corps of
Engineers cannot issue a valid 404 permit for the Lake Powell Pipeline. In addition,
EPA’s 404 regulations note that if an EIS does not consider the alternatives to a proposed
project “in sufficient detail to respond to the requirements” of EPA’s 404 guidelines, “it
may be necessary to supplement the[] NEPA documents with this additional
information.”521 As previously noted, Reclamation should fully analyze a water
conservation alternative in the FEIS to comply with NEPA. And if it refuses to do so, it
518

33 U.S.C. § 1344; DEIS Appendix C-14 at 26, 30, 36,
40 C.F.R. § 230.10(a).
See, e.g., Utahns for Better Transp. v. U.S. Dep’t of Transp., 305 F.3d 1152, 1187 (10th Cir. 2002).
521
Id. § 230.10(a)(4).
519
520
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will be necessary under Clean Water Act section 404 to supplement the NEPA documents
so that a water conservation alternative is analyzed in sufficient detail for the required
section 404 Least Environmentally Damaging Practicable Alternative (LEDPA) analysis.
This is especially egregious since in December of 2018, the DWRe sought a 404 permit
from the Army Corps of Engineers (USACE) as part of the NEPA process under the former
lead federal agency FERC.522 Since that time, the Lake Powell Pipeline project has
undergone significant changes, including significant engineering changes, and the lead
federal agency has changed from FERC to the Bureau. The 404 permit initiated in 2018
fails to consider the effects of these new changes. Therefore, the issuance of a 404 permit
prior to the completion of the Lake Powell Pipeline NEPA process was premature.
Any permit issued before a ROD is made will likely become outdated as the project is
subject to change up until that time. For example, the USACE determined that the Lake
Powell Pipeline will impact 10.54 acres of waters of the U.S. including wetlands.
However, that estimate was based off the old Lake Powell Pipeline engineering design
and relied on fieldwork conducted in 2009.523 It is plausible that the Pipeline’s new design
affects more than 10.54 acres of waters and that the ecological condition of those waters
has changed since 2009. This means that the USACE’s analysis is likely outdated. For that
reason, the 404 permit issued by the USACE in 2018 is no longer relevant to the Lake
Powell Pipeline project and fails to consider the true effects of the project.
Additionally, in their issuance of the 404 permit, the USACE effectively only analyzed a
piece of the proposed and incomplete Lake Powell Pipeline project. This cut up the NEPA
process into a series of smaller decisions, which constitutes a segmentation of NEPA.
Third, the DEIS is unclear about whether the Lake Powell Pipeline will require a Clean
Water Act section 402 National Pollutant Discharge Elimination System (NPDES) permit
for the discharge to Sand Hollow Reservoir. The DEIS states that a NPDES permit “would
be required for O&M discharge,” and “[c]hemical treatment for [Aquatic Invasive
Species] control would be included in the application for that permit.”524 Yet the DEIS
also notes EPA’s Water Transfers Rule, which suggests that Reclamation may believe the
Lake Powell Pipeline would not require a NPDES permit as a water transfer.525 In addition,
the Plan of Development states the pipeline would only require a temporary discharge
permit.526 The FEIS must clarify that the Lake Powell Pipeline will require a NPDES
522

Army Corps of Engineers. “Lake Powell Pipeline Project, AZ and UT.” (2019). Permit No. SPK-2008-00354.
https://www.spk.usace.army.mil/Media/Regulatory-Public-Notices/Article/1734573/spk-2008-00354-lake-powellpipeline-project-az-and-ut/
523
Ibid.
524
DEIS Appendix C-12 at 4.
525
DEIS Appendix C-11 at 2-3.
526
DEIS Appendix E at 4-2.
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permit for the discharge to Sand Hollow Reservoir if chlorine or any other chemical
treatment is added to the pipeline’s water to limit the spread of quagga mussels. Under
the Water Transfers Rule, a transfer of water from one waterbody to another requires an
NPDES permit if pollutants are added to the waters being transferred.527 That is precisely
what would occur if chlorine or other chemicals are added to the Lake Powell Pipeline
water as it travels to Sand Hollow Reservoir, and thus a NPDES permit would be required.
Fourth, the Bureau of Land Management (BLM) must apply and comply with its off-road
vehicle (ORV) minimization criteria regulations because the public will have access to
the new permanent access roads constructed for the Lake Powell Pipeline. BLM’s ORV
regulations “apply to all public lands, roads, and trails” under BLM administration.528 The
regulations require BLM to “designate all public lands as either open, limited, or closed”
to ORV use, and BLM must locate ORV trails to minimize various environmental
harms.529 BLM implements these regulations through its resource management planning
(RMP) process, and the approval of a RMP revision or RMP amendment “constitutes
formal designation of off-road vehicle use areas.”530 The DEIS explains that the Southern
Alternative for the Lake Powell Pipeline would require construction of over 91 miles of
new permanent access roads, including over 62 miles of new permanent access roads on
BLM lands.531 The Highway Alternative would require construction of over 78 miles of
new permanent access roads, including over 50 miles of new permanent access roads on
BLM lands.532 These new permanent access roads would be gravel or two-track roads.533
The DEIS states that these new permanent access roads may include “[a]ccess controls .
. . such as fences or gates.”534 Yet elsewhere, the DEIS states numerous times that the
public may have unfettered access to these new roads. For example, the DEIS states:
§

“New access roads built for construction may be left in place in coordination with
the BLM and may be designated as part of the BLM’s transportation network. New
access road design and construction on other federal, state, or private lands would
be coordinated with the appropriate agency and consider ROW permits, grants, or
other approvals to minimize potential adverse effects.”535

527

73 Fed. Reg. 33,697, 33,705 (June 13, 2008) (“[W]here water transfers introduce pollutants to water passing
through the structure into the receiving water, NPDES permits are required.”); see also Catskill Mountains
Chapter of Trout Unlimited, Inc. v. Envtl. Prot. Agency, 846 F.3d 492, 505 (2d Cir. 2017) (the addition of a
pollutant occurs under the Water Transfers Rule “when pollutants are introduced from outside the waters being
transferred” (quoting 73 Fed. Reg. at 33,701)).
528
43 C.F.R. § 8340.0-8.
529
Id. § 8342.1.
530
Id. § 8342.2.
531
DEIS at 92-94.
532
Id. at 97-99.
533
Id. at 93, 98.
534
Id. at 94.
535
DEIS Appendix C-8 at 22, 34 (parenthetical omitted).
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§

“Once completed, permanent access roads could allow for additional users and
increased access, but they also may open areas to users/uses that are not intended
for motor vehicles.”536

§

“[A]cess roads could be accessed by the public for recreational purposes, which
could increase trampling, illegal collection, and increased off-highway vehicle
use, which could lead to a loss and degradation of plants and habitat.”537

§

“Recreational pursuits, including OHV use, camping, and target shooting may
increase due to additional Proposed Project access roads of BLM property that
could cause disturbance to wildlife species and their habitats.”538

BLM must apply its ORV minimization criteria regulations here, because it is proposing
to amend its Arizona Strip RMP and to authorize the construction of approximately 5060 miles of new permanent gravel and two-track access roads that the public will have
access to for ORV use. The DEIS, however, makes no mention of these ORV minimization
criteria regulations. Consequently, before BLM makes a final decision amending its RMP
and approving the rights-of-way for the Lake Powell Pipeline, it must apply the
minimization criteria and ensure that these new permanent access roads are located to
minimize damage to the various environmental resources protected by the ORV
minimization criteria regulations.

536

Id. at 28, 35, 41.
DEIS Appendix C-18 at 74.
538
DEIS Appendix C-25 at 35.
537
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9604-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Luke Smith <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 7:34 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

9604-1

First of all, having four separate pre-composed email templates that are all in support of the
pipeline without providing any pre-composed templates that are against the pipeline is an
obvious abuse of resources and accessibility.
I am a Park Ranger with the BLM who has worked in Moab and Colorado's Western Slope. In
addition, I have a Master of Science in Natural Resources.
I am in opposition to this pipeline. The Colorado River is already severely strained to provide
water resources for millions of people, and with climate changed depleting the snowpack that
feeds the river each year, the wildlife and vegetation that depend on the water of the Colorado
River cannot afford to lose the additional water being proposed in this EIS. Additionally, calls on
water rights are becoming more and more frequent. How will Washington County handle a
situation where their junior water rights prevent them from using the pipeline during times of
extreme drought?
Sincerely,
Luke Smith
luke_emit@hotmail.com
81641

9605
9605-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Jessica Sanow <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 7:29 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

As a hydrologist with the Bureau of Land Management in the Upper Colorado River Basin, I
strongly oppose this pipeline. The Colorado River is already entirely over allocated, even with
the necessary water rights, calls on water are becoming more common. How will the town of St.
George deal with water only a once or twice within the decade? That is not a viable source and
not worth the billions of dollars to build. Please reconsider the water use within the town (lawns,
golf courses, etc.) before pulling water from an already dangerously low watershed.
Sincerely,
Jessica Sanow
jsanow@blm.gov
81641

9605-1

9606
9606-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Jessica Sanow <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 7:23 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I 100% oppose the idea of this pipeline. There is already so little water to use within the
Colorado River Basin that adding another diversion would be catastrophic for downstream users.
Regardless of the overuse of the Virgin River, St. George needs to looks at how they are using
water and re-allocate accordingly instead of pulling from an already over allocated basin.
Sincerely,
Jessica Sanow
jessicasanow@gmail.com
81641

9606-1

9607
9607-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Jessica Sanow <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 7:15 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I 100% oppose the idea of this pipeline. There is already so little water to use within the
Colorado River Basin that adding another diversion would be catastrophic for downstream users.
Regardless of the overuse of the Virgin River, St. George needs to looks at how they are using
water and re-allocate accordingly instead of pulling from an already over allocated basin.
Sincerely,
Jessica Sanow
jessicasanow@gmail.com
81641

9607-1

9610
9610-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Carolyn Borg <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 6:11 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am using Washington County's web form to submit these LPP DEIS comments. As a county
resident, property owner, and taxpayer, I am outraged that public funds are being used by the
county to promote the controversial LPP. The DEIS is grossly inadequate, biased, and shameful.
It ignored scoping comments and failed to analyze water conservation alternatives that would be
cheaper , more reliable, and less destructive. I oppose the LPP and this DEIS.
Sincerely,
Carolyn Borg
cospotts@gmail.com
84790

9610-1

9615
9615-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Gregory Robinson <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 5:46 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

The 2006 Lake Powell Pipeline Development Act states that the project will be funded by the
state of Utah and repaid by water users, as has been done for more than 1,000 water projects
completed throughout Utah. The project is not dependent on federal funding.
The draft EIS confirms that the Washington County Water Conservancy District (WCWCD)
would have sufficient revenue to repay the state based on the Kem C. Gardner Institute's
population projections. This is consistent with the analysis conducted by the WCWCD as well as
the 2019 audit performed by the Office of the Legislative Auditor General for the State of Utah.
The WCWCD has a financial strategy to gradually increase impact fees, water rates and limited
property taxes to repay the state. If fully implemented, the strategy would generate more than $6
billion in incremental revenue to pay for needed water infrastructure, including the Lake Powell
Pipeline. However, the strategy will only be carried out to the extent needed to meet the
WCWCD's actual financial obligations. The district will look at engineering and construction
efficiencies to minimize borrowing costs and potential financial impacts to taxpayers.
The Lake Powell Pipeline is part of Washington County's comprehensive water supply plan,
which also includes additional water conservation, reuse and agricultural water transfers.
Meeting future water demands without the Lake Powell Pipeline is projected to be more
expensive than building the project, and alternatives will not diversify our single water source as
noted in the EIS.
I support the completion of the EIS for the Lake Powell Pipeline and recognize it is an essential
and affordable project for southern Utah. Please issue a Record of Decision for the Southern
Alternative.
Sincerely,
Gregory Robinson
greginutah1@gmail.com
84738-6558

9615-1

9620
9620-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Justin Frangquist <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 4:57 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

9620-1

How about for once we consider the impact on the environment something like this will cause.
Also when do we start to consider the fact that we are over developing this town and we stop
catering to californians? Start remember why we all live here in the first place rather then some
council leader or developers vision
Sincerely,
Justin Frangquist
frangquist1@gmail.com
84737
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9622-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Justin Frangquist <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 4:47 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

How about for once we consider the impact on the environment something like this will cause.
Also when do we start to consider the fact that we are over developing this town and we stop
catering to californians? Start remember why we all live here in the first place rather then some
council leader or developers vision
Sincerely,
Justin Frangquist
frangquist1@gmail.com
84737
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9625-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Adrianne Flynn <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 4:09 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Although I do see the need for Southern Utah to look to the future and secure our water, but I
think we need to look at all other sources before we look to the Colorado River. Our state, along
with other SW states have signed the 'Colorado River Basin Drought Contingency Plan', which
includes a pledge to reduce water consumption over the next few years. This pipeline seems to
go against that, as well as other state and federal agreements held with the indigenous tribes of
the area. I would implore you to look at the entire Southwest and consider maybe growth and
development through this path isn't the wisest decision at this time.
Thank you kindly,
Adrianne Flynn
Sincerely,
Adrianne Flynn
adrianne.flynn@gmail.com
84770
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9627
9627-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Renee Camerota <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 3:44 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

As water levels decrease in Powell and Mead the pipeline will be shut down anyway at some
point to protect hydroelectric power. Conservation of water is not practiced in St George. Stop
the endless building in a desert. As the Colorado River water decreases.. no need for an
expensive pipeline Learn how to CONSERVE or get some intelligent water managers that think
conservation first..not money and development
Sincerely,
Renee Camerota
rlrc@hotmail.com
84098
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9630-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Eric Hall <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 3:13 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

9630-1

Our community is growing at an incredibly fast rate and we are totally dependent on the Virgin
River watershed for our water needs. We need diversification in our water portfolio and tapping
into the Colorado River Basin via the Lake Powell Pipeline (LPP) will fulfill that need.
There have been comments by people outside of our community that argue that Washington
County must conserve more water in order to in some way earn or qualify for water via the LPP.
While it may be true that more conservative water usage is possible or even prudent in the
Washington County area, that does not diminish the fact that we will need the LPP in coming
years nor does it diminish the fact that we have the right to the water by way of the Colorado
River Compact.
In conclusion, our community needs the LPP to ensure safe future growth. We do not seek to
steal water from other communities but to reclaim what is legally ours.
Sincerely,
Eric Hall
ehall@sercpas.com
84770
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9632-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Jaron Hunt <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 2:39 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am opposed to the Lake Powell Pipeline, until other measures have been taken first to conserve
and re-use the water that we already have available. I feel that growth for Southern Utah, should
be limited so that new construction / the Population doesn't exceed the resources that we have. I
vote NO on the Lake Powell Pipeline project at this time.
Sincerely,
Jaron Hunt
jaron-hunt@leavitt.com
84780
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9634-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Joshua Aikens <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 2:03 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

9634-1

Many thanks for reviewing these public comments.
I've lived in the area for 23 years and I'm one who welcomes others to come and find a home
here with us.
I realize that folks are coming one way or another for the same reasons I came. If we have the
water resources to accommodate them we will be able to build our community into a place my
children will be happy to call home too.
I ask that you approve every step necessary in order for us to develop this project for our future.
Joshua Aikens
Santa Clara Utah
Sincerely,
Joshua Aikens
joshua@zonos.com
84765

9639
9639-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Jared Wyson <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 1:35 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I do not believe that we need a secondary water source in St George. The water source we
currently use has plenty of room for growth for long beyond the lifespan of anyone currently
living here. Now, in recognizing that the city really just wants the profit from selling the water to
California, I'm happy to help foot that bill if all of the profits are invested into our community for
our benefit. I do not support doing this to enrich our local politicians.
Sincerely,
Jared Wyson
jaredwyson@gmail.com
84790
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9644
9644-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Annie Studer <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 12:41 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

I am against the Lake Powell Pipeline proposal for multiple reasons. Itâ€™s unnecessary (the
estimates are far beyond needs), itâ€™s expensive (when there are clear alternatives like
efficient local water use of existing sources and surplus sources), itâ€™s environmentally
destructive, the water rights are not secured, the construction will hamper tourism and recreation.
Kane County got it right when they pulled out of the plan with no â€œforeseeable needâ€• for
the water. Washington County has other options and this project appears to be vested in personal
profit without a win for residents of Utah or the greater Colorado River area.
Sincerely,
Annie Studer
studer.annie@gmail.com
84102
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9646
9646-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Lori Chapman <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 11:42 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

The 2006 Lake Powell Pipeline Development Act states that the project will be funded by the
state of Utah and repaid by water users, as has been done for more than 1,000 water projects
completed throughout Utah. The project is not dependent on federal funding.
The draft EIS confirms that the Washington County Water Conservancy District (WCWCD)
would have sufficient revenue to repay the state based on the Kem C. Gardner Institute's
population projections. This is consistent with the analysis conducted by the WCWCD as well as
the 2019 audit performed by the Office of the Legislative Auditor General for the State of Utah.
The WCWCD has a financial strategy to gradually increase impact fees, water rates and limited
property taxes to repay the state. If fully implemented, the strategy would generate more than $6
billion in incremental revenue to pay for needed water infrastructure, including the Lake Powell
Pipeline. However, the strategy will only be carried out to the extent needed to meet the
WCWCD's actual financial obligations. The district will look at engineering and construction
efficiencies to minimize borrowing costs and potential financial impacts to taxpayers.
The Lake Powell Pipeline is part of Washington County's comprehensive water supply plan,
which also includes additional water conservation, reuse and agricultural water transfers.
Meeting future water demands without the Lake Powell Pipeline is projected to be more
expensive than building the project, and alternatives will not diversify our single water source as
noted in the EIS.
I support the completion of the EIS for the Lake Powell Pipeline and recognize it is an essential
and affordable project for southern Utah. Please issue a Record of Decision for the Southern
Alternative.
Sincerely,
Lori Chapman
loric@infowest.com
84770

9646-1
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9647-1 Opinion - For Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Nanette Glauser <no-reply@washco.utah.gov>
Tuesday, September 8, 2020 11:42 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

The 2006 Lake Powell Pipeline Development Act states that the project will be funded by the
state of Utah and repaid by water users, as has been done for more than 1,000 water projects
completed throughout Utah. The project is not dependent on federal funding.
The draft EIS confirms that the Washington County Water Conservancy District (WCWCD)
would have sufficient revenue to repay the state based on the Kem C. Gardner Institute's
population projections. This is consistent with the analysis conducted by the WCWCD as well as
the 2019 audit performed by the Office of the Legislative Auditor General for the State of Utah.
The WCWCD has a financial strategy to gradually increase impact fees, water rates and limited
property taxes to repay the state. If fully implemented, the strategy would generate more than $6
billion in incremental revenue to pay for needed water infrastructure, including the Lake Powell
Pipeline. However, the strategy will only be carried out to the extent needed to meet the
WCWCD's actual financial obligations. The district will look at engineering and construction
efficiencies to minimize borrowing costs and potential financial impacts to taxpayers.
The Lake Powell Pipeline is part of Washington County's comprehensive water supply plan,
which also includes additional water conservation, reuse and agricultural water transfers.
Meeting future water demands without the Lake Powell Pipeline is projected to be more
expensive than building the project, and alternatives will not diversify our single water source as
noted in the EIS.
I support the completion of the EIS for the Lake Powell Pipeline and recognize it is an essential
and affordable project for southern Utah. Please issue a Record of Decision for the Southern
Alternative.
Sincerely,
Nanette Glauser
nanglauser@gmail.com
84765

9647-1

9652
9652-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Karen S McCoy <nsbafc@gmail.com>
Tuesday, September 8, 2020 3:14 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Public Comment

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

No pipeline! no more development!!! No No
It is to much money and to much damage to the land. This project needs to disappear!!
Karen

9652-1

9654

From:
Sent:
To:
Subject:
Attachments:

Paul Burnett <Paul.Burnett@tu.org>
Tuesday, September 8, 2020 5:56 PM
LPP, BOR-sha-PRO
[EXTERNAL] Trout Unlimited Comments on Lake Powell Pipeline
DEIS
2020_09_02 Lake Powell Pipeline NEPA DEIS Comments.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation. Attached is a letter of comment from Trout Unlimited on the Lake Powell
Pipeline Draft EIS. Thank you.

Paul Burnett | Utah Water and Habitat Program Lead
Trout Unlimited
5279 South 150 East | Ogden, UT 84405
O: 801-781-7180 | C: 801-436-4062 | email: pburnett@tu.org

9654
9654-1 Purpose and Need

£

Trout Unlimited
1777 N Kent Street, Suite 100
Arlington, VA 22209
(703) 522-0200

TROUT

UNLIMITED

September 8, 2020
To: U.S. Bureau of Reclamation
Re: Lake Powell Pipeline DEIS Comments
These comments on the Lake Powell Pipeline draft environmental impact statement (“DEIS”) are
submitted on behalf of Trout Unlimited (“TU”), its staff and the Utah State Council. Trout Unlimited is a
national non-profit organization whose mission is to conserve, protect and restore North America's
coldwater fisheries and their watersheds. Nationwide, we have over 300,000 supporters, with 15,822
members living in the states of Utah, Colorado, and Wyoming combined.
TU has been actively involved in conservation, temporary and cooperative water leases, habitat
reconnection, and river restoration in these states for decades, with involvement in over 160 projects
and efforts across all three states. TU is deeply invested in the protection of the coldwater resources of
the Green and Colorado Rivers basins, which provide important economic value to rural communities by
providing critical water supplies and through fishing opportunities they provide. The rivers and streams
in the Colorado River Basin also provide diverse ecological values, and many support unique native fish.
As an organization TU relies on good science and water policy to drive efforts to improve the
management of the Colorado River basin so that it will continue to meet the wide range of needs of the
people living inside and outside the basin. TU has a keen interest in the health of the Green and
Colorado Rivers and has invested well over $2 million in protection and restoration of the important
fisheries throughout the Colorado River Basin over the past 10 years alone.
Based on TU’s experience working on the important issues within the Colorado River Basin, TU is deeply
concerned about several issues related to the development of the Lake Powell Pipeline. TU believes
that the Bureau of Reclamation needs to fully analyze the issues below in its DEIS for the Lake Powell
Pipeline under the National Environmental Policy Act.
Purpose and Need
The primary purpose of the Lake Powell Pipeline is to provide sufficient water to support future growth
in Washington County. As written, the DEIS fails to sufficiently analyze and clearly define the need for
the Lake Powell Pipeline. An independent, detailed study of water supply and demand for the area
proposed to be served by the Lake Powell Pipeline is needed. Although Appendix B was designated as
the Purpose and Need study, it was completed by two staff engineers with data provided only by the
project proponents without a thorough vetting of alternative means to supply water to Washington
County. The purpose-and-need study represents only a cursory analysis of water supply and demand. In
order for this study to demonstrate a true need for the project, it should include a detailed analysis of
current water supplies, risks associated with each supply, contingencies currently in place, and a logical
indication of shortfalls. There should also be a clear projection of future water supplies under climate
change scenarios.
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9654
9654-2 Purpose and Need
9654-2

As written, the purpose and need study takes account of only modest water conservation with generic
practices, and most of the generic practices target indoor domestic uses. There are limited ways to
realize further efficiencies with indoor water use, while much greater water savings can be achieved by
targeting outdoor water use. The purpose and need document does not seriously analyze the full effects
of an aggressive demand management program focused on outdoor use within the Virgin River
Watershed, or incorporate water conservation and land development practices consistent with other
desert communities such as Phoenix, AZ as a means to reduce the need for this project. Although
Washington County has made positive strides in reducing its per-capita water use rates, per-capita
water usage is still double that of other similar desert communities, such as Phoenix and triple that of
communities along the Wasatch Front. The purpose and need study should account for aggressive
demand management with per capita usage rates similar to other desert cities, such as Maricopa (188
GPCD) or Pima (177 GPCD) counties in Arizona.

9654-3 Purpose and Need

9654-4 Alternatives

The purpose and need analysis has not been independently peer-reviewed. Given the extremely high
public cost of this project, an independent, peer reviewed supply and demand study with a full analysis
of potential scenarios should be provided at a minimum, so that the most transparent decision can be
made.
A secondary, stated purpose of the Lake Powell Pipeline is to provide a reliable, redundant source of
water for Washington County, instead of relying solely on the Virgin River system. Many water systems
in Utah rely upon one river basin. We understand that there are perceived risks, but given the desert
environment of the St. George area, tightening per-capita water use to a more sustainable level before
pursuing this project is prudent. Aggressive water conservation and planning that recognizes this reality
can reduce the susceptibility of communities to shortages from drought.
Public Cost
The public cost of this proposed development is staggering and should be deeply concerning to all
stakeholders. The EIS should consider the following aspects that relate to the costs of this project.
• The current estimated costs are between $1.1 and 1.9 billion, more than the cost of both
Hoover and Glen Canyon Dams combined. For reference, Hoover Dam cost $664 million and
Glen Canyon Dam cost $814 Million in 2018 dollars. Hoover Dam was financed by Congress and
paid for through hydropower generation. The cost of the Lake Powell pipeline will be borne
solely by the taxpayers of Washington County and the State of Utah. Using an upper estimate of
$1.8 billion, this equates to $417.39 per acre foot of water per year for 50 years assuming full
delivery. In order to pay this project off in 50 years, the average property owner, assuming a 1
acre-foot standard allocation per household, will have to pay this $417.39 annually plus any
operations and maintenance expenses, on top of existing water rates.
• The cost per acre foot of water delivered by the Lake Powell Pipeline is double the cost of water
leased through the System Conservation Pilot Program (SCPP) in Utah ($190-200 per acre-foot),
which successfully moved water from agriculture to reservoir storage on a temporary basis
(Upper Colorado River Commission, 2018). The SCPP provided a model by which water can be
temporarily transferred from agriculture to other uses in the Colorado River Basin. This should
be analyzed as an alternative in the EIS. A demand management program would provide a
mechanism to ensure that water supplies are secure during times of drought. In addition, an
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•

analysis of an SCPP-based drought contingency plan, paired with an aggressive demand
management program should be analyzed and implemented prior to constructing this pipeline.
Based on the DEIS, pumping operations for the Lake Powell Pipeline will generate 67,387 metric
tons of carbon dioxide emissions annually. Based on the EPA, this is the equivalent of 10,529
gas-powered automobiles. Over 50 years, this is 3 million metric tons. The DEIS makes no
mention of mitigation for the increased emissions.

Ecological Impacts
Although the DEIS analyzes the potential environmental effects of the physical construction of the
pipeline, it does not thoroughly analyze the impacts of operation of the pipeline, therefore the scope of
the ecological impacts studied under the DEIS is too narrow. The DEIS is silent on the potential impacts
of operation of the Lake Powell Pipeline. There would be a significant environmental consequence to
diverting 86,249 acre feet of water from Lake Powell. This DEIS should be explicitly analyze impacts on 1)
recreation in Lake Powell, 2) flows downstream of Glen Canyon Dam and the potential impact on
endangered species, 3) the increased risk to the broader water supply in the Upper Colorado River Basin
in the event of a compact call resulting from the diversion of water out of Lake Powell.
Impacts to the Reliability of Upper Basin Deliveries
The water rights issues in the upper Colorado River Basin are extremely complex. It is well established
that the allocations outlined in the Colorado River Compact occurred during a historically wet cycle, and
that the yield from the upper Colorado River could decline by as much as 15% from historical levels as
suggested by Udall and Overpeck (2017). Their evidence suggests that, under climate change scenarios
any increases in precipitation will be overwhelmed by evapotranspiration demands caused by hotter
temperatures, and that there will be extended periods when the full delivery of water from the Upper
Basin to the Lower Basin will not be feasible. This structural deficit is the major challenge within the
Colorado River Basin and this DEIS does not analyze or explain whether this project might exacerbate
the existing water challenges in the Upper Colorado River Basin.
The DEIS should analyze the effect of the Lake Powell Pipeline on the ability of the Upper Basin to meet
its compact obligations to the Lower Basin, and it should analyze the impacts of a hard increase in water
demand induced by this project on the water availability to other existing water projects in the Upper
Basin. The continued construction of new water projects erodes the reliability of the existing water
projects as reliable sources of water.
Impacts to Tribal Water Rights
Members of the Stonefly Society Chapter of TU have completed a thorough analysis of water claims and
allocations in the Upper Colorado River in Utah. There remain questions about commitments to the Ute
and Navajo Tribes that remain unresolved, with implications on the availability of water to support this
project. These unresolved questions also potentially affect the reliability of the water allocated to the
Lake Powell Pipeline.
Reliability of the Upper Colorado River to Supply Water to this Project
This DEIS should analyze the current and likely future hydrologic conditions in the Colorado River
resulting from climate change. Although this DEIS suggests that climate change is justification for the
project, it is silent about whether there will be sufficient water in the upper Colorado River to sustain
this withdrawal and fulfill delivery obligations to the lower basin as agreed upon under the Colorado
River Compact. This DEIS should show, with a detailed water supply and demand analysis, that there is
water available to sustain this new demand.
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9654-12 Native American Concerns
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9654-14 Alternatives
Alternatives
The DEIS failed to identify and fully analyze a broad set of alternatives to the proposed action, including
water conservation, a temporary transfer program, water reuse, and demand management activities in
the area of southern Utah that would be served by the Lake Powell Pipeline.
Trout Unlimited appreciates the opportunity to comment on this DEIS for the Lake Powell Pipeline. The
bottom line is that this is an enormously expensive project with potentially significant environmental
impacts. Great expenditures of public money should provide broad public benefit. We reiterate our
deep concerns with the project and encourage the BOR to analyze these important issues in a
supplemental environmental impact statement.
With Kind Regards.

Paul Burnett – Utah Water and Habitat Program Director
5279 South 150 East
Ogden, UT 84405
801-436-4062
pburnett@tu.org
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9655-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Katie Newburn <pelican@fogsl.org>
Tuesday, September 8, 2020 5:57 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Public Comment

9655-2 Alternatives

9655-3 Alternatives

9655-4 Climate Change - Hydrology

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

To the Utah Division of Water Resources, Washington County Water Conservancy
District & the Provo Office of the Bureau of Reclamation:
In response to the Draft Environmental Impact Statement, I submit my opposition to the
proposed Lake Powell Pipeline. The Lake Powell Pipeline diversion of the Colorado
River will be a financial burden for Utah taxpayers and Washington County residents,
who will see 400-600% increases in water rates to pay for the project. The diversion will
severely impact fish and wildlife species downriver, lower basin communities in Nevada,
Arizona and California, and leave a 140-mile scar across pristine desert lands and many
sacred areas to the Tribes of the Colorado Plateau.

The municipal water use in Washington County is over 300 gallons per person
per day, more than twice the U.S. average, yet the Provo Office of the Bureau
immediately ruled out more serious water conservation efforts as an
alternative to the costly Pipeline. Washington County could cut its water use in
half and provide twice as much municipal water for future growth, but the
Provo Office doesn’t want to even consider such conservation programs for
the future of the region. This runs in stark contrast to the Bureau’s own grant
program which awards conservation and efficiency grants to extend water
supplies and save water users money. Yet this expensive, unnecessary and
unreliable new water source is being promoted instead of increased efficiency.
Washington County could satisfy future population growth with existing water supplies
available today, like comparable communities across the Southwest including
Albuquerque and Tucson. The draft Environmental Impact Statement for the

9655-1

9655-2

9655-3

Lake Powell Pipeline has inflated Washington County’s future water demands
while under-inflating Washington County’s current water supply.
The Provo Office has ignored the Bureau’s own climate change studies which
demonstrate the Colorado River won’t satisfy expected uses 1 in every 4 to 5
years by the year 2060. The Bureau’s own study clearly shows that the

9655-4

9655

Colorado River under climate change will no longer be a reliable water supply
for 40+ million residents who depend on it. The Lake Powell Pipeline diversion
of the Colorado River is an unreliable water source for Washington County in
our climate change world.

9655-4
Continued

9655-5 Socioeconomics

The Provo Office has refused to acknowledge the effects of the required
400% - 600% increases in water rates to Washington County residents to pay
for the $2.4 billion Pipeline. These draconian increases in water rates will drop
water use so low that Lake Powell Pipeline water will never be needed. This
isn’t a theory, it is the basis of commodity markets and it’s been proven over and over again in
cities across the world. The more expensive water becomes, the less water residents will use.

The Utah Legislative Audit on the Lake Powell Pipeline clearly noted that any
recession would severely impact the Washington County Water District’s
ability to repay pipeline debt. The Provo Office of the Bureau has completely
ignored the pandemic economy and the financial struggles impacting Utahns.
Ignoring the impacts of 400% - 600% rate increases and a doubling of
property taxes on working Utah families and struggling businesses is not just
hubris, it lacks compassion. This $2.4 billion Pipeline is not a favor being done
for the community and it's residents, it’s an irresponsible burden to benefit
lobbyists and contractors at the community’s expense.
Please STOP this project that stands to impose irrevocable environmental harm and
fuel unsustainable and unnecessary water consumption habits.
- Katie Newburn
Katie Newburn
Education and Outreach Director
150 South 600 East Suite 5D
Salt Lake City, UT 84102
pelican@fogsl.org
Cell: 530-368-7768

FRIE D of
§reat aft Lafe
Protecting the Great Salt Lake ecosystem through education, research, advocacy, and the arts.
Home Page / Facebook / Instagram / Join Us
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9656-1 Colorado River Compact(s)
From: Shaffer-Perelman <perelman@montana.com>
Sent: Tuesday, September 8, 2020 10:57 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline Draft Environmental Impact Statement

9656-2 Colorado River Compact(s)

9656-3 Opinion - Opposed to Proposed Lake Powell Pipeline
This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Bureau of Reclamation,
I am writing to ask that you halt any further work on the Lake Powell Pipeline until you secure consent
of all of the Colorado River Basin States.

9656-1

Water within the Colorado River basin has been over allocated from the inception of the Colorado River
Compact and Lake Powell is a poor source for water shortages in any basin. Will you simply add
another low water mark to the beautiful sandstone in Glenn Canyon and eventually only have sand to
pump, just so you can secure a second water source, arbitrarily mandated, without
implementing water conservation measures as a first step?
That you propose to move water from the Upper Basin into the Lower Basin is at best flawed and at
worst illegal. Congress must approve the transfer of water between basins and all six of the other

9656-2

Colorado River States must approve this transfer as well. Why are you not disclosing the objections of
at least one state, Arizona?
This is only one of the issues that you have not addressed. Why would you spend billions of dollars on a
project premised upon incomplete, hasty, inadequate and egregiously flawed research
without first spending a portion of the cost of this project to conserve water and advocate for a
sustainable future?
For myself, I consider Glenn Canyon Dam and resulting Lake Powell to be an ecological travesty and
now you are planning another ill fated experiment that is built on a foundation of folly.
I want to go on record that I am against every aspect of this pipeline, especially because you are not
following the proper procedures and obtaining the consent of Congress and the other states.
Sincerely,
Mary J. Shaffer
perelman@montana.com

9656-3
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Peter Bungart <Peter.Bungart@hualapai-nsn.gov>
Tuesday, September 8, 2020 8:27 PM
LPP, BOR-sha-PRO
Damon Clarke
[EXTERNAL] Hualapai Tribe comments on Lake Powell Pipeline
DEIS
Hualapai Tribe Comment letter RE Lake Powell Pipeline
DEIS.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Mr. Baxter,
Please find the attached comments regarding the Lake Powell Pipeline Draft Environmental
Impact Statement. Feel free to contact me if you have any questions, comments, etc.
Sincerely,
Peter Bungart
Peter Bungart
Director/THPO
Hualapai Dept. of Cultural Resources
PO Box 310
Peach Springs AZ 86434
928.769.2223
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Hualapai Department of Cultural Resources
P.O. Box 310
Peach Springs, Arizona 86434
Office: 928.769.2223 FAX: 928.769.2235

September 8, 2020

Mr. Rick Baxter
Project Manager
Bureau of Reclamation
302 East Lakeview Parkway
Provo, Utah 84606
Re: Lake Powell Pipeline Project Draft Environmental Impact Statement/Draft Resource
Management Plan Amendment; Coconino and Mohave Counties, Arizona and Washington and
Kane Counties, Utah

Dear Mr. Baxter:
As the Tribal Historic Preservation Officer (THPO) and Adaptive Management Work Group
(AMWG) representative for the Glen Canyon Dam Adaptive Management Program (GCDAMP)
for the Hualapai Indian Tribe of Arizona, I write to provide comments regarding the Draft
Environmental Impact Statement (DEIS) for the proposed Lake Powell Pipeline Project (Project),
which is located in northern Arizona and southern Utah. The DEIS was prepared to satisfy
required environmental analysis and compliance pursuant to the National Environmental Policy
Act (NEPA). A notice of the availability of the DEIS was published by the Bureau of Reclamation
(BOR), serving as Lead Federal Agency, in Federal Register notice 35108, Vol. 85, No. 110, dated
June 8, 2020. The Project Proponent is the Utah Board of Water Resources (UBWR) and the
Washington County Water Conservancy District (WCWCD) is listed as the sole Project
Participant.
The proposed project would deliver water via pipeline from Lake Powell in northern Arizona to
Washington County, Utah. Lake Powell is a major reservoir on the Colorado River, which is the
major source of water for nearly 40 million Americans. Lake Powell is in the Upper Colorado
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River Basin, while Washington County is within the Lower Basin (via the Virgin River basin, a
major tributary to the Colorado River).
DEIS Alternatives Considered and Analyzed. Aside from the No Action Alternative, the DEIS
presents only two Alternatives, both of which result in essentially identical outcomes, varying
only by the fact that one of the Alternatives avoids Indian Trust Lands on the Kaibab Indian
Reservation. The fact that no other feasible Alternatives that varied from this single outcome
were considered and analyzed is an inappropriate application of the NEPA process, which
conflicts with the spirit of a proper NEPA analysis.
Cultural Resources. Regardless of whether the Southern or Highway Alternative is selected, over
200 historic properties would be subject to adverse effects in each, not to mention a multitude
of human remains of ancestral tribes that would inevitably be disturbed by ground disturbing
activity. Furthermore, the Kaibab Paiute people consider Kanab Creek and other locations as
extremely significant traditional cultural places (TCPs) that would be desecrated forever by the
presence of the Project. The Hopi and Zuni have also stated that they regard the hundreds of
aboriginal archaeological sites in the project area as TCPs that would be adversely affected.
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Kanab Creek ACEC in the Southern Alternative. The preferred Southern Alternative would pass
through the Kanab Creek Area of Critical Environmental Concern (ACEC) which is “managed to
protect cultural resources, endangered bird species (southwestern willow flycatcher), riparian
and scenic values. The ACEC also contains wilderness characteristics with a high degree of
naturalness, outstanding opportunities for solitude and opportunities for primitive and
unconfined recreation.” (BLM 2015: Environmental Assessment for the Proposed Kanab Creek
Riparian Restoration Project: DOI-BLM-AZ-A010-2015-0005-EA).
The Project would not be permitted under the current Resource Management Plan for the
ACEC, and would require an amendment to the plan. Given the Kanab Creek ACEC is part of the
Kaibab Paiute’s Traditional Cultural District, in addition to all of the other characteristics that
contribute to this unique landscape, it would be tragic to desecrate this special place to serve
the needs of a single municipality, simply to accommodate its predicted uncontrolled
population growth.
Transfer of water from the Upper Colorado River Basin to the Lower Basin. As noted in the DEIS
and documented in scoping comments, the Project would likely not be permitted under the
existing Colorado River Compact of 1922 without Congressional legislation, as it would transfer
over 86,000 acre feet of water annually from the Upper Colorado River Basin to the Lower
Basin. Given that the western United States is in the midst of a severe long-term drought, and
that water deliveries downriver are already subject to provisions of the multi-state Drought
Contingency Plan that prioritizes various water users, it would demonstrate unwise and poor
stewardship for the BOR to authorize this project that places even more burdens on the fragile
Colorado River system. This, while Indian tribes throughout the area, including the Hualapai
Tribe, struggle to secure their own water security.
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We therefore urge the Bureau of Reclamation to adopt the No Action Alternative, and reject
the proposed alternatives that accommodate wasteful and unwise water usage for relatively
few users, reflect poor stewardship of the land and its limited resources, and place fragile
archaeological and other cultural sites at risk of imminent adverse effects. Thank you for your
consideration.
Respectfully,

Peter Bungart
Tribal Historic Preservation Officer
AMWG Representative for the Hualapai Tribe

Cc: Dr. Damon R. Clarke
Chairman, Hualapai Tribe
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From: Cheri Condie <plectrumidaho@hotmail.com>
Sent: Wednesday, September 9, 2020 1:28 AM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comment on the Lake Powell Pipeline DEIS

9658-2 Native American Concerns

9658-3 Alternatives
This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Bureau of Reclamation:
I wish to bring up the topic of risk for my comment on the Lake Powell Pipeline proposal.
Water rights are a complicated issue and, when there are conflicting economic and senior claims, they
often take many years and much legal wrangling to smooth out. I used to live in Idaho and experienced
this with the Eastern Snake Plain Aquifer. For decades, the fish and crop farmers shared the aquifer.
There seemed to be little risk that a shortfall would occur. But eventually the politics, validity, and
reality of a limited resource caused legal havoc between the surface and groundwater industries of
aquafarming, agriculture and newly arrived concentrated animal feeding operations.
Uncertainty continues to exist about the ability of junior (newer) rights holders being able to fulfill their
obligation to senior (older) holders. This is a risk that concerns me about the LPP. Neither Lake Powell
nor Lake Mead has been full for 20 years. I believe that human-caused climate change will result in
future droughts In the Colorado River watershed and senior rights will prevent the use of the LPP
because Utah has already allocated its total rights.
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The LLP water rights would be junior to other Utah users, states and major players. How can the
Colorado system's shrinking flows be stretched any further after the Northern Ute Tribe, Navajo, and
other tribal rights, other federal reserved water rights, the Lower Basin states, Mexico, the Bonneville
Unit of the Central Utah Project, and others? Southwestern Utah will not be able to rely on an available
water supply from the LLP now or in the future. This is a risk —- there are no assurances.
The water rights of the Northern Ute Tribe are senior to any of the Utah rights. You have been
instrumental in protecting Native American rights in the Colorado River and you should continue to play
a role in defending them. Approval of the LLP would demonstrate a reversal in your duty to support the
United States' Indian trust responsibility.
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I’m a citizen of Utah who believes that the federal government is necessary to ensure that states play
nicely with each other. We also need an authority to oversee how social justice is carried out within the
state. I’m concerned that any determinations of water availability and water rights within Utah would
be left up to those privileged enough to hire the most expensive attorneys. The likelihood of lawsuits
within the state would increase with the additional complication of the expensive LLP.
Instead, water conservation is a sacrifice in which all of us can participate. It is risk-free. The LLP is a
radical proposal. A radical proposal to compel Washington County residents to modify, change, or
9658-3

9658

curtail their current culture, lifestyle or social expectations.should be equally considered. Many of us
older citizens are already sacrificing in this way because of the physical risk of contracting COVID-19. I
ask you to emphasize the legal and financial risk of approving the LLP.
Regards,
Cheri Condie
Cedar Hills, Utah
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From:
Sent:
To:
Subject:

Shane & Rose POLL <POLL9@msn.com>
Tuesday, September 8, 2020 1:45 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline DEIS
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.
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Dear Bureau of Reclamation:
The BOR must consider a water conservation alternative such as the Local Waters Alternative
that would rely on local sources of water and could provide a predictable, stable, less expensive,
and incrementally implemented method for satisfying water needs.
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BOR analyzes impacts of LPP on Lake Powell, but never analyzes the reverse, whether Lake
Powell can reliably provide water for the LPP. In many years the project will almost certainly be
limited to low or no yield at all.
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Washington county’s excessive water use—302 gallons per capita per day (GPCD)—is more
than twice that of Phoenix and nearly three times that of Tucson. Examples of communities that
have adjust expectations to fit southwest living and maintain the ability to live in the southwest.

In 2015, Washington County used 302 GPCD; by reducing demand just 1% each year we could
eliminate the need for 86,000 acre-feet of additional water by 2060, even using BOR’s
population projections.

It is not fiduciarily responsible of BOR to favor a multi-billion-dollar pipeline when Washington
County has among the highest rates of water use in the country.

BOR is proposing approval of a damaging pipeline project when water conservation is a viable,
less expensive option with little or no environmental damage from the destruction of land and the
high volume of cement that would be used for the total project.! BOR plan to mitigate impacts
to Mojave Desert tortoises is insufficient to meet the need of protecting these threatened animals.
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I have had a residence in Washington county for nearly 18 years and find the unbridled growth to
be alarming. Extreme growth has been visibly out of control since about 2014. Just because there
is a demand to move to Washington County does not mean meeting the demand is healthy or a
reasonable expectation. I have watched the additional volume of homes with pools without
consideration for the impact of water needs, environmental impact and climate change will do to
Washington County.

Rose Poll
St. George, Ut

poll9@msn.com
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Paul Ostapuk <postapuk@gmail.com>
Tuesday, September 8, 2020 11:12 PM
LPP, BOR-sha-PRO
Lynn Brittner
[EXTERNAL] Lake Powell Pipeline Project Draft EIS - Old
Spanish Trail Association
Lake Powell Pipeline DEIS - OSTA Comments 090820.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please accept the following comments submitted by the Old Spanish Trail Association regarding
the Draft Environmental Impact Statement.
Paul Ostapuk
President, Old Spanish Trail Association
928.614.9655
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September 8, 2020
Mr. Rick Baxter
Program Manager
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
E-mail: lpp@usbr.gov
Subject: OSTA Comments – Lake Powell Pipeline Project Draft EIS
Dear Mr. Baxter:
The following draft EIS comments regarding the Lake Powell Pipeline (LPP) Project are hereby submitted
by the Old Spanish Trail Association (OSTA).
OSTA is a 501(c)3 organization whose mission is to study, preserve and protect, interpret and educate, and
promote respectful use of the Old Spanish Trail (OST), the Old Spanish National Historic Trail (OSNHT)
and closely related historic routes.(1) OSTA is the designated volunteer organization for the OSNHT,
recognized by both the National Park Service and BLM, under Section 11 of The National Trails System Act
(NTSA) of 1968, as amended [16 USC 1250]. (2)
The Old Spanish National Historic Trail was established by Congress on December 4, 2002. See Pub. L. No.
107-325 (Dec. 4, 2002), 16 U.S.C. §1244(a)(23). This trail designation commemorates the commercial
trading activities between New Mexico and California that began in 1829 and ended around 1848. New
Mexico traders loaded mules with local merchandise such as blankets and clothing, then crossed extremely
rugged terrain to California to trade for mules, horses, and other merchandise, and then went back across the
deserts to New Mexico. These trade routes, as well as the sites and segments along the trail, are associated
with events that made significant contributions to broad patterns of our nation’s history.
The OSNHT as part of the National Trails System is subject to the mandates and goals of the National Trails
System Act (NTSA) with administration of the OSNHT delegated by the Secretary of the Interior; jointly to
the National Park Service (NPS) and the Bureau of Land Management (BLM).
We are disappointed the Draft Environmental Impact State (DEIS) did not fully recognize the special status of the
Old Spanish National Historic Trail as designated by Congress and the inherent administrative protections for the
trail corridor. We have continued concerns that the Resource Management Plans for the various BLM units along
Armijo Route (St. George Field Office, Grand Staircase-Escalante-Kanab Field office and the Arizona Strip
District) have either failed to update or implement stated objectives regarding management of the OSNHT. The
Armijo Route of the OSNHT also traverses the Glen Canyon National Recreation Area.
OSTA Executive Director, Lynn Brittner, 360 Ranchitos Rd, Corrales, NM 87048-9582
ostamgr@gmail.com 805-729-6588 OldSpanishTrail.org
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As such, we feel the DEIS falls short of its NEPA obligations and without these management plans in place,
OSTA has difficulty evaluating the direct impact and cumulative effects impacting trail resources and recreational
aspects of the OSNHT.
We request that BLM and NPS complete their statutory responsibilities under the NTSA, agency administrative
policies and guidance manuals such as BLM Manual 6280. These directives are needed to demonstrate
compliance and to adequately assess the potential impact of the LPP on the national historic trail corridor, its
resources, recreational potential and landscape protection.
We are concerned that the Lake Powell Pipeline Project NEPA process is proceeding forward without first
establishing a National Trail Management Corridor consistent with federal agency Resource Management Plans.
OSTA believes that all potential impacts to the OSNHT (its resources and values) by the Lake Powell Pipeline
Project be properly evaluated and precluded where statutorily mandated by the NTSA, and otherwise minimized
or mitigated to meet the goals of the National Trail System Act. The existing BLM Resource Management Plans
for this section of the Armijo Route trail corridor have failed to meet this objective.
OSTA also requests participation and consulting party status associated with the design of pipeline appurtenances
and infrastructure viewable from the Old Spanish National Historic Trail to minimize the effects to the viewscape
and historic feeling/setting and to preserve to a high degree the integrity of location, design, feeling, and
association with this historic period.
Please accept our public comment for your consideration.

Sincerely,

Paul Ostapuk
President
Old Spanish Trail Association
cc: Lynn Brittner
NOTES
(1)

The board of our national organization is comprised of executive officers, state directors (NM, CO, UT,
AZ, NV and CA) and at large directors. Established in 1994, the organization has over 400 paid members
and twelve local or regional chapters.
(2)

The National Trails System Act established a network of visual, historic, and recreational trails to provide
for outdoor recreation needs; promote the enjoyment, appreciation, and preservation of open-air, outdoor
areas, and historic resources; and encourage public access and citizen involvement. Its Section 11
authorizes federal agencies to engage volunteer organizations to plan, develop, maintain, and manage
National Historic Trails. Section 11 also states that the Secretary of the Interior, the Secretary of
Agriculture, and the head of any Federal agency administering Federal lands, are authorized to encourage

OSTA Executive Director, Lynn Brittner, 360 Ranchitos Rd, Corrales, NM 87048-9582
ostamgr@gmail.com 805-729-6588 OldSpanishTrail.org
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volunteers and volunteer organizations to plan, develop, maintain, and manage, where appropriate, trails
throughout the Nation. NTSA - SEC. 11(a) [16USC1250]

OSTA Executive Director, Lynn Brittner, 360 Ranchitos Rd, Corrales, NM 87048-9582
ostamgr@gmail.com 805-729-6588 OldSpanishTrail.org
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From:
Sent:
To:
Subject:
Attachments:

Paul Ostapuk <postapuk@gmail.com>
Wednesday, September 9, 2020 12:55 AM
LPP, BOR-sha-PRO
[EXTERNAL] Fwd: Comments to Lake Powell Pipeline DEIS Friends of Lake Powell
Comments to DEIS Lake Powell Pipeline - Friends of Lake
Powell 090820.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please accept the attached comments regarding the LPP draft EIS.
Friends of Lake Powell
friends@lakepowell.org
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September 8, 2020
Mr. Rick Baxter
Program Manager
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
E-mail: lpp@usbr.gov
Subject: OSTA Comments – Lake Powell Pipeline Project Draft EIS
Dear Mr. Baxter:
Friends of Lake Powell, Inc. supports the preservation of Lake Powell, Glen Canyon Dam and the
Glen Canyon National Recreation Area. To accomplish this mission Friends of Lake Powell, Inc.
is committed:







To preserve, protect and promote the Lake Powell experience.
To create awareness of and maintain the social, recreational, environmental and
economic benefits of Lake Powell, Glen Canyon Dam and Glen Canyon National
Recreation Area.
To build membership and develop coalitions to effectively counter any proposals which
would adversely affect or alter Lake Powell, Glen Canyon Dam or Glen Canyon National
Recreation Area.
To develop partnerships with local, state or federal officials and agencies having
jurisdiction relative to Lake Powell, the operation of Glen Canyon Dam or the
management of the Colorado River.
To develop and support environmental enhancements of Lake Powell, Glen Canyon Dam
and Glen Canyon National Recreation Area.
To represent the millions of people who visit and enjoy these resources yearly as well as
the millions of others who depend upon them for their economic well-being.

In our review of the draft Environmental Impact Statement (DEIS) for the Lake Powell Pipeline
Project, we note a significant deficiency regarding evaluating socioeconomics impacts important
to the recreational experience at Lake Powell and the economic well being of lake marina
operations.
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The cumulative effects of withdrawing 86,249 acre-feet per year represents a potential loss of
4.3 million acre-feet of water storage in Lake Powell over the next 50 years. While perhaps
unavoidable, the Bureau of Reclamation should never-the-less evaluate the socio-economic
impact this would have on recreational boaters and also should assess the economic impact to
marinas, who depend on public access at launch ramps. Evaluation of critical recreational
lake levels should also include the level for safe passage through the Castle Rock Cut which
has wide ranging consequences.

It is unacceptable for the DEIS to dismiss the impact of recreation and marina operation
calling the drop in lake level insignificant as compared against both hydrologic variability
and cumulative reasonably foreseeable projects while in the same document reporting
detailed analysis and the probability of Lake Powell pool elevation dropping below 3,490 feet
(minimum power pool).
We believe these same simulations can and should also be used to evaluate the recreational
impact to millions of boaters and the economic well being of lake concessionaires.

Sincerely,

Paul Ostapuk
Friends Volunteer

The Friends of Lake Powell, Inc. is a non-profit 501(c)(3) organization
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From:
Sent:
To:
Subject:
Attachments:

Paul Ostapuk <postapuk@gmail.com>
Wednesday, September 9, 2020 12:50 AM
LPP, BOR-sha-PRO
[EXTERNAL] Comments to Lake Powell Pipeline DEIS - Friends
of Lake Powell
Comments to DEIS Lake Powell Pipeline - Friends of Lake
Powell 090820.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please accept the attached comments regarding the LPP draft EIS.
Friends of Lake Powell
friends@lakepowell.org
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September 8, 2020
Mr. Rick Baxter
Program Manager
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
E-mail: lpp@usbr.gov
Subject: OSTA Comments – Lake Powell Pipeline Project Draft EIS
Dear Mr. Baxter:
Friends of Lake Powell, Inc. supports the preservation of Lake Powell, Glen Canyon Dam and the
Glen Canyon National Recreation Area. To accomplish this mission Friends of Lake Powell, Inc.
is committed:







To preserve, protect and promote the Lake Powell experience.
To create awareness of and maintain the social, recreational, environmental and
economic benefits of Lake Powell, Glen Canyon Dam and Glen Canyon National
Recreation Area.
To build membership and develop coalitions to effectively counter any proposals which
would adversely affect or alter Lake Powell, Glen Canyon Dam or Glen Canyon National
Recreation Area.
To develop partnerships with local, state or federal officials and agencies having
jurisdiction relative to Lake Powell, the operation of Glen Canyon Dam or the
management of the Colorado River.
To develop and support environmental enhancements of Lake Powell, Glen Canyon Dam
and Glen Canyon National Recreation Area.
To represent the millions of people who visit and enjoy these resources yearly as well as
the millions of others who depend upon them for their economic well-being.

In our review of the draft Environmental Impact Statement (DEIS) for the Lake Powell Pipeline
Project, we note a significant deficiency regarding evaluating socioeconomics impacts important
to the recreational experience at Lake Powell and the economic well being of lake marina
operations.
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The cumulative effects of withdrawing 86,249 acre-feet per year represents a potential loss of
4.3 million acre-feet of water storage in Lake Powell over the next 50 years. While perhaps
unavoidable, the Bureau of Reclamation should never-the-less evaluate the socio-economic
impact this would have on recreational boaters and also should assess the economic impact to
marinas, who depend on public access at launch ramps. Evaluation of critical recreational
lake levels should also include the level for safe passage through the Castle Rock Cut which
has wide ranging consequences.

It is unacceptable for the DEIS to dismiss the impact of recreation and marina operation
calling the drop in lake level insignificant as compared against both hydrologic variability
and cumulative reasonably foreseeable projects while in the same document reporting
detailed analysis and the probability of Lake Powell pool elevation dropping below 3,490 feet
(minimum power pool).
We believe these same simulations can and should also be used to evaluate the recreational
impact to millions of boaters and the economic well being of lake concessionaires.

Sincerely,

Paul Ostapuk
Friends Volunteer

The Friends of Lake Powell, Inc. is a non-profit 501(c)(3) organization
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From:
Sent:
To:
Cc:

Subject:
Attachments:

Richard Spotts <raspotts2@gmail.com>
Tuesday, September 8, 2020 10:58 PM
LPP, BOR-sha-PRO
Baxter, Rick J; Duke, Marlon B; PAComments, BOR-sha-UC;
abilboa@blm.gov; rsauzo@blm.gov; Rigtrup, Keith D; Ferris,
Dawna E; Bunting, Whitney; Barber, Harry A; Christian,
Lorraine M; Boshell, Brandon E; Tibbetts, Gloria A; Favour,
Nancy L; Goff, Laura (Callie) C; Hughes, Amber L; Walsh,
Noreen; Converse, Yvette; Romin, Laura; Whitcomb, Hilary L;
Wooldridge, Brian
[EXTERNAL] My Support re: Desert Tortoise Council's BOR LPP
DEIS comments
DTC Lake Powell Pipeline.9-8-2020.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 8, 2020
RE: My Support re: Desert Tortoise Council's BOR LPP DEIS comments
Dear Bureau of Reclamation officials:
I strongly support, endorse, and fully agree with the attached

Desert Tortoise
Council's (DTC) excellent comments relating to the Bureau of
Reclamation's (BOR) Lake Powell Pipeline (LPP) Draft
Environmental Impact Statement (DEIS). I hereby incorporate
by reference in their entirety these attached DTC
comments. These comments augment my previous LPP DEIS
comments and underscore and further justify many of my
previously-expressed DEIS concerns relating to the inadequate
analysis of impacts on threatened Mojave desert tortoises.
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Please carefully consider and respond to these DTC comments
in either a Supplemental DEIS or Final EIS, and include this
email and the attached DTC comments in the LPP DEIS
administrative record.
The BOR and other federal agencies have an affirmative statutory duty under the
federal Endangered Species Act (ESA) to use their authorities in furtherance of the
conservation and recovery of ESA listed species, including the threatened Mojave
desert tortoises. Please take this solemn ESA duty seriously and therefore take these
comprehensive DTC comments seriously.
Thank you very much for your consideration.
Sincerely,
Richard Spotts
255 North 2790 East
Saint George Utah 84790
raspotts2@gmail.com
cc: Interested parties
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DESERT TORTOISE COUNCIL
4654 East Avenue S #257B
Palmdale, California 93552
www.deserttortoise.org
eac@deserttortoise.org

Via email only
8 September 2020, 16:45 Pacific Daylight Time
Mr. Rick Baxter, Project Manager
Bureau of Reclamation
302 East Lakeview Parkway
Provo, Utah 84606
lpp@usbr.gov
rbaxter@usbr.gov
RE: Lake Powell Pipeline Project Draft Environmental Impact Statement/Draft Resource
Management Plan Amendment; Coconino and Mohave Counties, Arizona and Washington and
Kane Counties, Utah
Dear Mr. Baxter,
The Desert Tortoise Council (Council) is a non-profit organization comprised of hundreds of
professionals and laypersons who share a common concern for wild desert tortoises and a
commitment to advancing the public’s understanding of desert tortoise species. Established in
1975 to promote conservation of tortoises in the deserts of the southwestern United States and
Mexico, the Council routinely provides information and other forms of assistance to individuals,
organizations, and regulatory agencies on matters potentially affecting desert tortoises within
their geographic ranges.
We appreciate this opportunity to provide comments on the above-referenced project. Given the
location of the proposed project in habitats likely occupied by Mojave desert tortoise (Gopherus
agassizii) (synonymous with “Agassiz’s desert tortoise”), our comments pertain to enhancing
protection of this species during activities authorized by the Bureau of Reclamation (BOR) and
Bureau of Land Management (BLM). Please accept, carefully review, and include in the relevant
project file the Council’s following comments on the Project. Additionally, we ask that you
respond in an email that you have received this comment letter so we can be sure our concerns
have been registered with the appropriate personnel and office for this project.

Desert Tortoise Council/Comments/Lake Powell Pipeline.9-8-2020
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Unless otherwise noted, all page numbers pertain to the Draft Environmental Impact Statement
(DEIS), dated June 2020. We are also resubmitting our scoping comments, dated January 9, 2020
(Desert Tortoise Council 2020; attached as Appendix C), because most of those comments have
not been addressed in the DEIS and remain relevant to our current comments.
As a Cooperating Agency (page 1 in Appendix A to the DEIS) and a Stakeholder (page 2), we
see that prior to scoping, BLM was requested to participate, but there is no evidence that BLM
was asked to review the document for completeness. We have commented extensively on
documents prepared in support of many projects and other actions on public lands managed by
the BLM, and we are familiar with BLM standards for environmental documentation. Our
assessment is that this DEIS fails to meet those standards. Because the DEIS fails to adequately
address the Affected Environment, Environmental Consequences, or Cumulative Effects of the
proposed Project, we believe that BLM was not asked to review the DEIS or to provide input
before it was released to the public. Perhaps BLM has no responsibility in drafting or reviewing
the document, but we ask BOR to specifically ask BLM for input and guidance to correct
important deficiencies in the DEIS so that the Final EIS may function in its requirement to
provide meaningful analyses.
The following comment is made on page 189 of the DEIS: “There would be no effects to
designated critical habitat or lands managed under the Red Cliffs Desert Reserve [emphasis
added].” The Council believes that there may be both indirect effects and cumulative effects as
the result of the project. The introduction of water into Washington County will have a growthinducing effect, predictably resulting in more people in the region that will place increased
pressures on desert tortoise habitat and conservation areas. As we saw in July 2020 when some
12,000 acres of the Red Cliffs Desert Reserve (Reserve) burned in the Turkey Farm Road fire,
that fire was reportedly caused by children playing with fireworks in the Reserve. The increased
human population and related uses in the area that result from this new pipeline have both direct
and indirect impacts on tortoise habitats, including USFWS-designated critical habitat within the
Reserve. We therefore ask that the Final EIS provide a more rigorous impacts analysis to
determine Project effect.
We recommend that the following indirect effects to tortoises and their habitats that will be
affected by growth of the human population in Washington County be discussed in detail in the
Final EIS: mortality and injury from vehicle collisions; increases in wildlife road-kill that
subsidizes raven populations, leading to increased predation pressure on local tortoise
populations; increased spread of nonnative plant species and potential spread into the Reserve;
increase in unleashed pet dogs in the Reserve that are known to attack and injure tortoises; and
increasing occurrence of fires in desert tortoise habitat because of the increase presence of
vehicles and people. In addition, transmission line construction would provide new subsidies of
nesting substrate for ravens in/near desert tortoise habitat that would contribute to increased
mortality of tortoises. Effective mitigation should be described in the Final EIS and implemented
to offset these impacts to the tortoise.
Page 189 refers to results of tortoise surveys; we find the presentation of data and descriptions of
the surveys to be inadequate. Furthermore, our previous comments on the deficiency of the
Project surveys were ignored. We specifically asked in six bulleted items in our scoping

Desert Tortoise Council/Comments/Lake Powell Pipeline.9-8-2020

2

9663

comments (page 3 of Desert Tortoise Council 2020) that updated surveys of the current tortoise
status be performed, that they be by qualified biologists, that they follow current U.S. Fish and
Wildlife Service survey protocol (USFWS 2019), that tortoise densities and distribution be
mapped, and that critical habitat be mapped relative to the Project alternatives. None of this is
given in the DEIS. The information given on Page 189 does not state when the surveys were
performed, by whom, or which methodologies were implemented. None of our six scoping
comments relative to surveys or reporting is addressed in the DEIS, which must be supplemented
in the Final EIS. We also require that all biological resource inventories be added to Appendix C,
or other pertinent appendix.
We experienced difficulty in accessing the Project documents from the website; however, we
opened the eight volumes associated with the four appendices, including Appendix C, which
refers to “supplemental reports,” and no biological inventory report(s) were provided. Our
understanding of scoping comments is that the public is given the opportunity to identify specific
components to be presented in draft environmental documents and that proponents are obligated
to provide requested studies or at least respond to the requested items. Because none of our
scoping comments pertaining to tortoise surveys was considered, we find the DEIS is deficient in
this respect. We assert that the Final EIS must report this specific survey information, that all
comments given by the Council on January 9, 2020 remain in effect and must be addressed. If
the BOR does not address these comments, the Final EIS will perpetuate the deficiencies that are
prevalent throughout the DEIS.
We find the three paragraphs and one table on pages 188 and 189, which are intended to address
direct and indirect impacts to tortoises, to be inadequate. Our primary concern is that the water
delivered by this pipeline to Washington County will have significant, unmitigable impacts to
tortoises and loss of habitat, which is not considered in this section. The Environmental
Consequences Section 3.15.2 in the Draft EIS must be revised in the Final EIS to fully describe
and analyze the direct and indirect impacts associated with the Project, including those resulting
from pipeline construction and resulting from the growth-inducing impacts in Washington
County. The status of the desert tortoise throughout the listed range and regionally in Utah has
not been discussed in the DEIS, which we request be corrected in the Final EIS (see Appendix A
to this letter, which we expect to appear in the Final EIS).
The following specific comments relate to identified protective measures in Appendix E, which
presents the Applicant’s Environmental Protection Measures (EPM) (Note: These comprise
Appendix B, which is a component of Appendix E to the DEIS, pages B-2 to B-31):
B.1.5. We request that all measures identified in the USFWS’ 2009 Desert Tortoise (Mojave
Population) Field Manual: (Gopherus agassizii) be added to the bulleted list given on page B-4.
Similarly, there should be a stated commitment to adhere to and implement all protective
measures that will be identified in the USFWS’ biological opinion, the BLM’s right-of-way grant
for the proposed project, and any additional requirements by the National Park Service.
B.1.24. It is standard practice within the range of Mojave desert tortoise to enforce a 15 miles per
hour speed limit or less, rather than the 20 mph figure given on page B-7, so we suggest that this
be changed. This would also apply to Measure B.2.1 on page B-14.
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B.5.22. With regards to the following statement, “If construction or modification of access routes
is needed, desert tortoise monitor(s) approved to conduct protocol level surveys (USFWS 2010)
[emphasis added] will survey these routes plus a 100-meter (328 feet) zone of influence.” Please
note that these survey guidelines were revised in 2019 (USFWS 2019) and that this survey
protocol, not the 2010 protocol, should be implemented (see references section for complete
citation).
B.5.24. With regards to the following statement, “Surface occupancy or other surface disturbing
activities will be avoided as feasible within 600 meters (1,969 feet) of occupied desert tortoise
habitat, [emphasis added]” we suggest that this statement be clarified. How will “occupied
desert tortoise habitat” be defined? By fresh scat, active burrows, or tortoises, only?
B.5.26. With regards to the following statement, “Use of firearms by contractor personnel for
target practice will be prohibited from the construction site and access routes,” the proponent
will likely find that Terms and Conditions given in the biological opinion or Stipulations
identified by the BLM will very likely be more stringent than qualifying the prohibition to target
practice. The standard measure is that no firearms are allowed on the Project site for any reason,
except those carried by law enforcement personnel.
Given this observation, the Proponent must inform all construction personnel that where there
are varying protective measures, the measure that proves to be most conservative or restrictive
(e.g., no firearms versus firearms intended for target practice) must prevail. As such, even if the
Proponent opts to identify a 20 mile per hour speed limit in tortoise habitats, if that limit is set as
15 mph or lower by BLM, USFWS, and/or Utah Department of Wildlife Resources (UDWR),
the lower speed limit must prevail.
B.5.27. Similarly, although the following EPM is given on page B-20, “Contractor personnel will
be prohibited from bringing unrestrained domestic dogs to the construction site” [emphasis
added], the standard agency mitigation measure requires that no domestic dogs (restrained or
not) be allowed on construction sites.
B.5.31. We have a problem with the implications of the following statement and suggest that it
be modified as given below (emphasis found in original text): “For occupied or high quality
desert tortoise habitat in the active season (February 15 – November 30) – Unless UDWR elects
fencing in lieu of desert tortoise monitors, desert tortoise monitors will be on site during all LPP
activities for the protection of desert tortoises. These monitors will be responsible for
determining compliance with measures as defined in the biological opinion.”
The implication here is that a biological monitor may not be needed in the “inactive season,”
between December 1 and February 14. Although fulltime biological monitoring will likely be
required by BLM and/or USFWS, it is essential that biological monitors be present for all aspects
of the project throughout the year. Whereas avoiding tortoise harm and mortality is the top
priority of biological monitoring, the biologists are also there to observe and enforce other
protective measures, like reduced speed limits, identifying hazardous spills, maintaining clean
work areas, etc., which are issues that require year-round vigilance, not seasonally based on
heightened tortoise activity. Besides, tortoises may be active throughout the year, even during
periods of so-called “lowered activity.”
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Given this concern, we request that the clause and qualifier - “For occupied or high quality
desert tortoise habitat in the active season (February 15 – November 30)” be removed from
Measures B.5.31 through B.5.40.
B.5.37. With regards to this subpart of Measure B.5.37, “Temporary tortoise-proof fencing
consists of barrier fence buried at least 15 centimeters or 6 inches (leaving 1 meter or 3.3 feet
aboveground) and supported by stakes,” we recommend that the fencing specifications, which
include mesh sizes, given in the USFWS 2009 Manual be used to clarify specifications.
We previously stated our concerns relative to Measure B.5.31, particularly the implications of
qualifying protective measures with seasonal restrictions. We are therefore very concerned to see
that Measure B.5.41 stipulates that during the inactivity period the proponent is proposing that
NO biological monitors be required, and that field contact representatives, whose lower
experience levels are identified in Measure B.5.16, can implement those measures.
For reasons given herein (tortoises being active throughout the year including during lowered
activity periods, more protective measures by BLM and USFWS, and need to enforce all
protective measures), we believe this section of the DEIS needs to be rewritten to include a
requirement that qualified personnel be present for all activities, and that seasonal restrictions be
removed. This is a high-profile, controversial project that warrants heightened environmental
protection. Identifying measures relative to some perceived seasonality will not effectively or
sufficiently protect tortoises and their habitats. All protective measures are more likely to be
enforced if biologists are onsite throughout the year, not just seasonally.
Furthermore, the proponent’s commitment to implementing these measures in only “occupied or
high quality desert tortoise habitat” is problematic, particularly because Page 189 of the DEIS
states: “Within the survey area, 1,012 acres was determined to be low quality habitat, 517 acres
was high quality habitat, and 165 acres was unsuitable.” As we previously stated, we are
concerned with the use of the qualifying word, “occupied,” which may be variously interpreted
and lead to inferior protection. Tortoises are mobile, and habitats that may not be “occupied” one
day will be “occupied” on a subsequent day when an animal shows up. Rather than introduce this
“occupied habitat” concept, we affirm that protective measures be applied to all 1,012 acres of
low quality habitat and all 517 acres high quality habitat, and pending input from the agencies,
may be curtailed on the 165 acres of unsuitable habitat.
B.5.43 through B.5.50, introduces the nonstandard, undefined concept of “medium desert
tortoise habitat.” As given above, all of these qualifiers should be eliminated. It is apparent from
the DEIS that either BOR or its consultants are unfamiliar with current standards, that no such
qualifiers are implemented in other portions of the listed range of the tortoise, and that these
qualifiers both undermine needed protection and will all become extraneous relative to more
stringent measures that will predictably be identified in BLM Stipulations and USFWS Terms
and Conditions. This section, in particular, would have benefitted from BLM’s input, and still
may. We strongly encourage the proponents to seek review and input from BLM, USFWS, and
UDWR on this section and rewrite it to conform to acceptable standards. Otherwise, the EPMs
will be meaningless in their relation to agency-required protective measures.
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If BOR opts to ignore this advice, at the very least the Final EIS needs to provide definitions,
photographs, and maps that show what BOR means by terms like “high quality,” “occupied,”
and “medium” habitats. It must also demonstrate how results of tortoise surveys were used (or
not) to qualify these designations. We strongly recommend that results of tortoise surveys be
added to “Appendix A,” which appears in “Appendix E,” with the following title: “Appendix A.
Mapbook of the LPP Alignment and Facilities,” and that these various habitat designations like
high quality, occupied, and medium be mapped.
B.5.51. states that “A formal Reclamation Plan for all desert tortoise habitat will be developed
and submitted to the BLM per BLM requirements.” We provide in Appendix B recently
completed guidance from the Council (Abella and Berry 2016), which may help in restoration
efforts.
We appreciate this opportunity to provide input and trust that our comments will help protect
tortoises during any authorized project activities. Herein, we ask that the Desert Tortoise Council
be identified as an Affected Interest for this and all other BOR and BLM projects that may affect
species of desert tortoises, and that any subsequent environmental documentation for this
particular project is provided to us at the contact information listed above. We also ask that you
acknowledge receipt of this letter as soon as possible so we can be sure our concerns have been
received by the appropriate parties.
Regards,

Edward L. LaRue, Jr., M.S.
Desert Tortoise Council, Ecosystems Advisory Committee, Chairperson
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Appendix A. Status of the Mojave Desert Tortoise (Gopherus agassizii)
The Desert Tortoise Council (Council) has serious concerns about direct, indirect, and
cumulative sources of human mortality for the Mojave desert tortoise given the status and trend
of the species range-wide, within each of the five recovery units, within the Tortoise
Conservation Areas (TCAs) that comprise each recovery unit. We find that none of this
information is included in the DEIS for the proposed Lake Powell Pipeline, and offer it here as
supplemental information to be included in the Final EIS.
Densities of Adult Mojave Desert Tortoises: A few years after listing the Mojave desert tortoise
under the Federal Endangered Species Act (FESA), the U.S. Fish and Wildlife Service (USFWS)
published a Recovery Plan for the Mojave desert tortoise (USFWS 1994a). It contained a
detailed population viability analysis. In this analysis, the minimum viable density of a Mojave
desert tortoise population is 10 adult tortoises per mile2 (3.9 adult tortoises per km2). This
assumed a male-female ratio of 1:1 (USFWS 1994a, page C25) and certain areas of habitat with
most of these areas geographically linked by adjacent borders or corridors of suitable tortoise
habitat. Populations of Mojave desert tortoises with densities below this amount are in danger of
extinction (USFWS 1994a, page 32). The revised recovery plan (USFWS 2011) designated five
recovery units for the Mojave desert tortoise that are intended to conserve genetic, behavioral,
and morphological diversity necessary for the recovery of the entire listed species (Allison and
McLuckie 2018).
Range-wide, densities of adult Mojave desert tortoises declined more than 32% between 2004
and 2014 (Table 1) (USFWS 2015). At the recovery unit level, between 2004 and 2014, densities
of adult desert tortoise declined, on average, in every recovery unit except the Northeastern
Mojave (Table 1). Adult densities in the Northeastern Mojave Recovery Unit increased 3.1% per
year (SE = 4.3%), while the other four recovery units declined at different annual rates: Colorado
Desert (4.5%, SE = 2.8%), Upper Virgin River (3.2%, SE = 2.0%), Eastern Mojave (11.2%, SE
= 5.0%), and Western Mojave (7.1%, SE = 3.3%)(Allison and McLuckie 2018). However, the
small area and low starting density of the tortoises in the Northeastern Mojave Recovery Unit
(lowest density of all Recovery Units) resulted in a small overall increase in the number of adult
tortoises by 2014 (Allison and McLuckie 2018). In contrast, the much larger areas of the Eastern
Mojave, Western Mojave, and Colorado Desert recovery units, plus the higher estimated initial
densities in these areas, explained much of the estimated total loss of adult tortoises since 2004
(Allison and McLuckie 2018).
At the population level, represented by tortoises in the TCAs, densities of 10 of 17 monitored
populations of the Mojave desert tortoise declined from 26% to 64% and 11 have a density that
is less than 3.9 adult tortoises per km2 (USFWS 2015). The Chuckwalla population is near the
proposed Project and has a population below the minimum viable density, and an 11-year
declining trend (-37.4%)(USFWS 2015). We are concerned that the proposed Project would
bring additional indirect and cumulative impacts to this population and its density and trend
would further decline.
Population Data on Mojave Desert Tortoise: The Mojave desert tortoise was listed as threatened
under the Federal Endangered Species Act (FESA) in 1990. The listing was warranted because
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of ongoing population declines throughout the range of the tortoise from multiple human-caused
activities. Since the listing, the status of the species has changed. Population numbers
(abundance) and densities continue to decline substantially in most of the recovery units and
populations(please see Table 1).
Table 1. Summary of 10-year trend data for 5 Recovery Units and 17 Critical Habitat Units
(CHU)/Tortoise Conservation Areas (TCA) for Agassiz’s desert tortoise, Gopherus
agassizii (=Mojave desert tortoise). The table includes the area of each Recovery Unit
and Critical Habitat Unit (CHU)/Tortoise Conservation Area (TCA), percent of total
habitat for each Recovery Unit and Critical Habitat Unit/Tortoise Conservation Areas,
density (number of breeding adults/km2 and standard errors = SE), and the percent
change in population density between 2004-2014. Populations below the viable level of
3.9 breeding individuals/km2 (10 breeding individuals per mi2) (assumes a 1:1 sex
ratio) and showing a decline from 2004 to 2014 are in red (USFWS 2015).
Recovery Unit
Designated Critical Habitat
Unit/Tortoise Conservation
Area
Western Mojave, CA
Fremont-Kramer
Ord-Rodman
Superior-Cronese
Colorado Desert, CA
Chocolate Mtn AGR, CA
Chuckwalla, CA
Chemehuevi, CA
Fenner, CA
Joshua Tree, CA
Pinto Mtn, CA
Piute Valley, NV
Northeastern Mojave
Beaver Dam Slope, NV, UT,
AZ
Coyote Spring, NV
Gold Butte, NV & AZ
Mormon Mesa, NV
Eastern Mojave, NV & CA
El Dorado Valley, NV
Ivanpah, CA
Upper Virgin River
Red Cliffs Desert
Total amount of land

Surveyed
area (km2)

6,294
2,347
852
3,094
11,663

% of total
habitat area in
Recovery Unit
& CHU/TCA
24.51
9.14
3.32
12.05
45.42

713
2,818
3,763
1,782
1,152
508
927
4,160
750
960
1,607
844
3,446
999
2,447
115
115
25,678

2014
density/km2
(SE)

% 10-year
change (2004–
2014)

2.8 (1.0)
2.6 (1.0)
3.6 (1.4)
2.4 (0.9)
4.0 (1.4)

–50.7 decline
–50.6 decline
–56.5 decline
–61.5 decline
–36.25 decline

2.78
10.97
14.65
6.94
4.49
1.98
3.61
16.2
2.92

7.2 (2.8)
3.3 (1.3)
2.8 (1.1)
4.8 (1.9)
3.7 (1.5)
2.4 (1.0)
5.3 (2.1)
4.5 (1.9)
6.2 (2.4)

–29.77 decline
–37.43 decline
–64.70 decline
–52.86 decline
+178.62 increase
–60.30 decline
+162.36 increase
+325.62 increase
+370.33 increase

3.74
6.26
3.29
13.42
3.89
9.53
0.45
0.45
100.00

4.0 (1.6)
2.7 (1.0)
6.4 (2.5)
1.9 (0.7)
1.5 (0.6)
2.3 (0.9)
15.3 (6.0)
15.3 (6.0)

+ 265.06 increase
+ 384.37 increase
+ 217.80 increase
–67.26 decline
–61.14 decline
–56.05 decline
–26.57 decline
–26.57 decline
–32.18 decline

Density of Juvenile Mojave Desert Tortoises: Survey results indicate that the proportion of
juvenile desert tortoises has been decreasing in all five recovery units since 2007 (Allison and
McLuckie 2018). The probability of encountering a juvenile tortoise was consistently lowest in
the Western Mojave Recovery Unit. Allison and McLuckie (2018) provided reasons for the
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decline in juvenile desert tortoises in all recovery units. These included decreased food
availability for adult female tortoises resulting in reduced clutch size, decreased food availability
resulting in increased mortality of juvenile tortoises, prey switching by coyotes from mammals to
tortoises, and increased abundance of common ravens that typically prey on smaller desert
tortoises.
Declining adult densities through 2014 have left the Western Mojave adult numbers at 49% (a
51% decline) and in the Eastern Mojave at 33% (a 67% decline) of their 2004 levels (Allison and
McLuckie 2018, USFWS 2015). Such steep declines in the density of adults are only sustainable
if there were suitably large improvements in reproduction and juvenile growth and survival.
However, the proportion of juveniles has not increased anywhere in the range of the Mojave
desert tortoise since 2007, and in the Western and Eastern Mojave recovery units the proportion
of juveniles in 2014 declined to 91% (a 9 % decline) and 77% (a 23% decline) of their
representation in 2004, respectively (Allison and McLuckie 2018).
Abundance of Mojave Desert Tortoises: Allison and McLuckie (2018) noted that because the
area available to tortoises (i.e., tortoise habitat and linkage areas between habitats) is decreasing,
trends in tortoise density no longer capture the magnitude of decreases in abundance. Hence,
they reported on the change in abundance or numbers of the Mojave desert tortoises in each
recovery unit (Table 2). They noted that these estimates in abundance are likely higher than
actual numbers of tortoises and the changes in abundance (i.e., decrease in numbers) are likely
lower than actual numbers because of their habitat calculation method. They used area estimates
that removed only impervious surfaces created by development as cities in the desert expanded.
They did not consider degradation and loss of habitat from other sources, such as the recent
expansion of military operations (753.4 km2 so far on Fort Irwin and the Marine Corps Air
Ground Combat Center), intense or large scale fires ( e.g., 576.2 km2 of critical habitat that
burned in 2005), development of utility-scale solar facilities (so far 194 km2 have been
permitted) (USFWS 2016), or other sources of degradation or loss of habitat (e.g., recreation,
mining, grazing, infrastructure, etc.). Thus, the declines in abundance of Mojave desert tortoise
are likely greater than those reported in Table 2.
Habitat Availability: Data on population density or abundance does not indicate population
viability. The area of protected habitat or reserves for the subject species is a crucial part of the
viability analysis along with data on density, abundance, and other population parameters. In the
Desert Tortoise (Mojave Population) Recovery Plan (USFWS 1994a), the analysis of population
viability included population density and size of reserves (i.e., areas managed for the desert
tortoise) and population numbers (abundance) and size of reserves. The USFWS Recovery Plan
reported that as population densities for the Mojave desert tortoise decline, reserve sizes must
increase, and as population numbers (abundance) for the Mojave desert tortoise decline, reserve
sizes must increase (USFWS 1994a). In 1994, reserve design (USFWS 1994a) and designation
of critical habitat (USFWS 1994b) were based on the population viability analysis from numbers
(abundance) and densities of populations of the Mojave desert tortoise in the early 1990s.
Inherent in this analysis is that the lands be managed with reserve level protection (USFWS
1994a, page 36) or ecosystem protection as described in section 2(b) of the FESA, and that
sources of mortality be reduced so recruitment exceeds mortality (that is, lambda > 1)(USFWS
1994a, page C46).
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Table 2. Estimated change in abundance of adult Mojave desert tortoises in each recovery unit
between 2004 and 2014 (Allison and McLuckie 2018). Decreases in abundance are in
red.
Recovery Unit

Modeled
Habitat (km2)

2004
Abundance

2014
Abundance

Change in
Abundance

Western Mojave
Colorado Desert
Northeastern Mojave

23,139
18,024
10,664

131,540
103,675
12,610

64,871
66,097
46,701

-66,668
-37,578
34,091

Percent
Change in
Abundance
-51%
-36%
270%

Eastern Mojave

16,061

75,342

24,664

-50,679

-67%

Upper Virgin River
Total

613
68,501

13,226
336,393

10,010
212,343

-3,216
-124,050

-24%
-37%

Habitat loss would also disrupt the prevailing population structure of this widely distributed
species with geographically limited dispersal (isolation by distance; Murphy et al. 2007; Hagerty
and Tracy 2010). Allison and McLuckie (2018) anticipate an additional impact of this habitat
loss/degradation is decreasing resilience of local tortoise populations by reducing demographic
connections to neighboring populations (Fahrig 2007). Military and commercial operations and
infrastructure projects that reduce tortoise habitat in the desert are anticipated to continue
(Allison and McLuckie 2018) as are other sources of habitat loss/degradation.
Allison and McLuckie (2018) reported that the life history of the Mojave desert tortoise puts it at
greater risk from even slightly elevated adult mortality (Congdon et al. 1993; Doak et al. 1994),
and recovery from population declines will require more than enhancing adult survivorship
(Spencer et al. 2017). The negative population trends in most of the TCAs for the Mojave desert
tortoise indicate that this species is on the path to extinction under current conditions (Allison
and McLuckie 2018). They state that their results are a call to action to remove ongoing threats
to tortoises from TCAs, and possibly to contemplate the role of human activities outside TCAs
and their impact on tortoise populations inside them.
Densities, numbers, and habitat for the Mojave desert tortoise declined between 2004 and 2014.
As reported in the population viability analysis, to improve the status of the Mojave desert
tortoise, reserves (area of protected habitat) must be established and managed. When densities of
tortoises decline, the area of protected habitat must increase. When the abundance of tortoises
declines, the area of protected habitat must increase. We note that the Desert Tortoise (Mojave
Population) Recovery Plan was released in 1994 and its report on population viability and
reserve design was reiterated in the 2011 Revised Recovery Plan as needing to be updated with
current population data (USFWS 2011, p. 83). With lower population densities and abundance, a
revised population viability analysis would show the need for greater areas of habitat to receive
reserve level of management for the Mojave desert tortoise. In addition, we note that none of the
recovery actions that are fundamental tenets of conservation biology has been implemented
throughout most or all of the range of the Mojave desert tortoise.
Definition of an Endangered Species: In 2011, Murphy et al. stated that the “recognition of G.
morafkai reduces the range of G. agassizii to occupying about 30% of its former range.” Given
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this reduction in species distribution and numbers and the “…drastic population declines in G.
agassizii during the past few decades, it might be endangered.”
In 2018, Agassiz’s desert tortoise was added to the list of the world’s most endangered tortoises
and freshwater turtles. It is in the top 50 species. The International Union for Conservation of
Nature’s (IUCN) Species Survival Commission, Tortoise and Freshwater Turtle Specialist
Group, now considers Agassiz’s desert tortoise to be Critically Endangered (Turtle Conservation
Coalition 2018).
The IUCN places a taxon in the Critically Endangered category when the best available evidence
indicates that it meets one or more of the criteria for Critically Endangered. These criteria are 1)
population decline - a substantial (>80 percent) reduction in population size in the last 10 years;
2) geographic decline - a substantial reduction in extent of occurrence, area of occupancy,
area/extent, or quality of habitat, and severe fragmentation of occurrences; 3) small population
size with continued declines; 4) very small population size; and 5) analysis showing the
probability of extinction in the wild is at least 50 percent within 10 years or three generations.
In the FESA, Congress defined an “endangered species” as “any species which is in danger of
extinction throughout all or a significant portion of its range…” Given the information on the
status of the Mojave desert tortoise and the federal definition of an endangered species, the
Council believes the status of the Mojave desert tortoise is that of an endangered species.
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Tortoise (Gopherus agassizii): 2013 and 2014 Annual Reports. Report by the Desert
Tortoise Recovery Office, U.S. Fish and Wildlife Service, Reno, Nevada.
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Appendix B. Abella S.R. and K.H. Berry. 2016. Enhancing and restoring habitat for the desert
tortoise (Gopherus agassizii). Journal of Fish and Wildlife Management 7(1):xx–xx; e1944687X. doi: 10.3996/052015-JFWM-046.
Note: This appendix is being submitted as a separate PDF file, and is a part of our formal
comments on the June 2020 DEIS.
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From:
Sent:
To:
Cc:

Subject:
Attachments:

Richard Spotts <raspotts2@gmail.com>
Tuesday, September 8, 2020 2:55 PM
LPP, BOR-sha-PRO
Baxter, Rick J; Duke, Marlon B; PAComments, BOR-sha-UC;
abilboa@blm.gov; rsauzo@blm.gov; Rigtrup, Keith D; Ferris,
Dawna E; Christian, Lorraine M; Boshell, Brandon E; Bunting,
Whitney; Barber, Harry A; Tibbetts, Gloria A; Favour, Nancy L;
Goff, Laura (Callie) C; Hughes, Amber L; Walsh, Noreen;
Converse, Yvette; Romin, Laura; Whitcomb, Hilary L;
Wooldridge, Brian
[EXTERNAL] My Support re: Lake Powell Pipeline Coalition's
Comprehensive Comments Challenging the BOR LPP DEIS
LPP Coalition DEIS Comments 9 7 2020.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 8, 2020

RE: My Support re: Lake Powell Pipeline Coalition's Comprehensive
Comments Challenging the BOR LPP DEIS
Dear Bureau of Reclamation officials:
I strongly support, endorse, and fully agree with the attached

Lake Powell
Pipeline Coalition's comprehensive comments challenging the
legal adequacy and factual accuracy of the Bureau of
Reclamation's (BOR) Lake Powell Pipeline (LPP) Draft
Environmental Impact Statement (DEIS). I hereby incorporate
by reference in their entirety these attached coalition
comments. These comments augment my previous LPP DEIS
comments and underscore and further justify many of my
previously-expressed DEIS concerns.

9664
9664-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Please carefully consider and respond to these coalition
comments in either a Supplemental DEIS or Final EIS, and
include this email and the attached coalition comments in the
LPP DEIS administrative record.
If the LPP is approved, under existing Utah law, all Utahns would be on the hook to
cover the billions of dollars of public debt, whether Washington County residents are
subsequently able to pay it back or not. Sadly, BOR failed to take the required "hard
look" under NEPA in its DEIS, so the many public questions relating to the LPP, and
possible alternatives, remain unanswered.
Thanks for your consideration.
Sincerely,
Richard Spotts
255 North 2790 East
Saint George Utah 84790
raspotts2@gmail.com
cc: Interested parties
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Comments sent via email: lpp@usbr.gov
September 7, 2020
Mr. Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
RE: Comments on Lake Powell Pipeline Project Draft Environmental Impact Statement.
Dear Mr. Baxter,
Please accept and fully consider these comments from the Lake Powell Pipeline Coalition
(LPPC, or Coalition) on the Draft Environmental Impact Statement (DEIS) for the Lake Powell
Pipeline project (LPP). A flash drive with reference materials was sent previously by surface
mail.
The Coalition appreciates the opportunity to comment on DEIS. The Coalition consists
of: Conserve Southwest Utah, Center for Biological Diversity, Glen Canyon Institute, Grand
Staircase Escalante Partners, Great Basin Water Network, Living Rivers Colorado Riverkeeper,
The Rewilding Institute, Grand Canyon Chapter Sierra Club, Utah Chapter Sierra Club, Southern
Utah Wilderness Alliance, Utah Audubon Council, Utah Rivers Council, Western Wildlife
Conservancy, Wild Arizona, and The Wilderness Society. A description of these Coalition
members follows. Some of the Coalition members have been studying and commenting on the
LPP for over eleven years.1
Sincerely,
Jane Whalen, Coordinator
Lake Powell Pipeline Coalition
Conserve Southwest Utah
321 N Mall Drive, Ste. B202
St. George, Utah 84790435-635-2133
email@conserveswu.org

1. See:
Conserve Southwest Utah (formerly Citizens for Dixie Future) et al., “Motion to Intervene by Citizens for Dixie's Future, Glen
Canyon Institute, Sierra Club, Living Rivers, American Rivers, and Town of Springdale, Utah in P-12966”, FERC eLibrary
accession no. 20080102-5057 (January 2, 2008);
“ILP Comments or Study Requests of Natural Heritage Institute (CA),” on Scoping Document 1 and Pre-Application Document,
and Additional Study Requests, eLibrary accession no. 20080707-5206 (Jul. 7, 2008);
“Lake Powell Pipeline Coalition’s Comments on Proposed Study Plan and Scoping Document 2”, eLibrary accession no.
20081119-5130 (November 19, 2008);
“Comments Lake Powell Pipeline Coalition,” on Study Plans and Draft Study Reports, eLibrary accession no. 20110506-5125
(May 6, 2011);
“Comments Lake Powell Pipeline Coalition,” on Modified Draft Study Reports, eLibrary accession no. 20120323-5005 (Mar. 23,
2012);
“Comments Lake Powell Pipeline Coalition,” PLP and revised draft study reports eLibrary accession no. 20160229-5176
(February 29, 2016);
“Comments Lake Powell Pipeline Coalition,” NREA Comments eLibrary accession no.20181120-5012 (November 20, 2018)
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Douglas W. Wolf
Senior Attorney
Center for Biological Diversity
3201 Zafarano Drive
Suite C, #149
Santa Fe, NM 87507
202-510-5604
Dwolf@biologicaldiversity.org

Eric Balken
Glen Canyon Institute
429 E. 100 S.
Salt Lake City, Utah 84111
801-383-4450
eric@glencanyon.org

Sarah Bauman
Executive Director
Grand Staircase Escalante Partners
PO Box 53, 310 S 100 E #7
Kanab, Utah 84741
435-644-2724
Sarah@gsenm.org

John Weisheit, Co-founder
Living Rivers Colorado Riverkeeper
PO Box 466
Moab, Utah 84532
435-259-1063
John@livingrivers.org
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Kim Crumbo
The Rewilding Institute
3275 Taylor Avenue
Ogden, UT 84403
928-606-5850
kcrumbo43@icloud.com

Sandy Bahr, Director
Grand Canyon Chapter of Sierra Club
514 W. Roosevelt St.
Phoenix, Arizona 85003
602-253-85003
Sandy.bahr@sierraclub.org

Carly Ferro
Utah Chapter of Sierra Club
423 West 800 South, Ste A103
Salt Lake City, Utah 84161
801-467-9294 x102
Carly.Ferro@sierraclub.org

Kyle Roerink
Executive Director
Great Basin Water Network
P.O. Box 75
Baker, Nevada 89311
702-324-9662
kyle4gbwn@gmail.com
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Kya Marienfeld
Wildlands Attorney
Southern Utah Wilderness Alliance
425 East 100 South
Salt Lake City, UT 84111

Kirk Robinson, PhD
Executive Director
Western Wildlife Conservancy
1021 Downington Ave.
Salt Lake City, UT 84105
Lynx@xmission.com

(435) 259-5440
kya@suwa.org
Georgie Corkery, President
Utah Audubon Council
2764 East 200 North
Layton, UT 84040
801-814-7544
Georgie.corkery@gmail.com
Zach Frankel Director
Utah Rivers Council
1055 East 2100 South, Suite 201
Salt Lake City, Utah 84106
(801) 486-4776
zach@utahrivers.org
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Wild Arizona
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928-606-7870
kelly@wildarizona.org

Phil Hanceford
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phil_hanceford@tws.org
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Coalition Members
Conserve Southwest Utah (CSU) is a grassroots nonprofit 501(c)(3) organization based in
Washington County, Utah, advocating for conservation of our natural resources. CSU was
established in 2006 as Citizens’ for Dixie’s Future (CDF) after the Washington County Growth
and Conservation Act was introduced in the U.S. Congress because of concerns, in part, that the
Lake Powell Pipeline right of way was included in the legislation. CSU worked tirelessly on
revisions to the bill that resulted in the Lake Powell Pipeline being excised from the bill and that
bill did not pass. Many CSU members and supporters live near and recreate on these public
lands. Membership includes more than 2,000 individuals. These lands provide unique
opportunities for sightseeing, hiking, camping, trail running, mountain biking, appreciation of
archaeological resources and natural quiet, journaling, birdwatching, ecosystem research,
photography and more. Our vision is that Southwest Utah grows in a manner that enables
conservation and restoration of its natural and cultural resources. Our mission is to advocate for
conservation and stewardship of our area’s natural and cultural resources and for implementation
of the Smart Growth policies that enable conservation for the benefit of present and future
generations.
The Center for Biological Diversity is a non-profit environmental organization dedicated to the
protection of native species and their habitats through science, policy, and environmental law.
The Center has over 70,000 members, including over 680 members living in Utah. The Center's
staff and members have visited and intend to continue to visit the Green River, the Colorado
River, Lake Powell and southwestern Utah for recreational, scientific, educational, spiritual and
other pursuits and intend to continue to do so in the future, and are particularly interested in
protecting the many native, imperiled, and sensitive species and their habitats, including and
especially the Colorado River endangered fish species, that may be affected by the proposed
change application and the desert tortoise.
Glen Canyon Institute's (GCI) mission is to restore a healthy, free-flowing Colorado River
through Glen Canyon and Grand Canyon. Founded in 1996, GCI has facilitated over 10 peerreviewed studies on Glen Canyon Dam and its impacts. GCI is a science-based advocacy group
working to build the foundation of research around Glen Canyon and Grand Canyon's
restoration. GCI has been involved with the debate over the Lake Powell Pipeline since 2013,
because the project would cause irreparable harm to the Colorado River, putting further pressure
on its ecosystem and increasing the risk to its ecological health, and jeopardizing the long term
recovery of Glen Canyon.
Grand Staircase Escalante Partners ("GSEP") is a Utah 501(c)(3) non-profit corporation
founded in 2004 as the official "Friends" organization of Grand Staircase Escalante National
Monument (GSENM). Our mission is to honor the past and safeguard the future of the GSENM
through science, conservation, and education. GSEP achieves its mission by conducting
educational programs, supporting scientific research, and working collaboratively with the BLM
on habitat restoration and conservation projects. GSEP actively promotes the success of the
vibrant local communities by collaborating with local businesses in support of GSENM activities
and programs. The LPP pipeline route passes through a portion of GSENM that was excised
from the Monument on December 4, 2017, lands that GSEP believes will be restored to the
Monument in the near future. Because the pipeline corridor would be "industrialized" with lights,
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access roads, and other equipment, it will harm the natural resources which the Monument was
established to protect.
The Great Basin Water Network is a network of organizations, businesses, and individuals
who have banded together so that decisions on all water development proposals in the Great
Basin are made in the open with caution, coherence, and based on the best scientific information.
Its supporters spent more than 30 years fighting to stop the Las Vegas Groundwater
Development Project and have been a party to the LPP proceedings since it was under FERC's
jurisdiction. We have long advocated that conservation is the best way to a sustainable water
future. Despite our differences with the Southern Nevada Water Authority over the years, Las
Vegas' water managers made conservation investments that have paid off for Mojave Desert
residents who rely on the Colorado River. Without an expensive, environmentally harmful
pipeline, SNWA is reliably delivering for its customers and will be able to do so in the coming
decades. We believe that the conservation playbook penned by SNWA contains less expensive
solutions for Washington County water users that will have better outcomes for the long-term
health of the river and the communities it supports. Additionally, we believe that if a new
pipeline sucks 28 billion gallons of water out of the river annually, it will put a target back on the
communities in the Great Basin that spent decades working to protect their limited groundwater
resources.
Living Rivers/Colorado Riverkeeper was established in 2000 and is dedicated to articulating
conservation and alternative management strategies to the public. Living Rivers/Colorado
Riverkeeper empowers a movement to instill a new ethic of achieving ecological restoration,
balanced with meeting human needs. We work to restore inundated river canyons, wetlands, and
the delta, repeal antiquated laws that represent the river's death sentence, reduce water and
energy use and their impacts on the river, and recruit constituents to aid in reviving the Colorado.
Living Rivers seeks to revive the natural habitat and spirit of rivers by undoing the extensive
damage done by dams, diversions and pollution on the Colorado Plateau. In 2002, our
organization joined the Waterkeeper Alliance and serves officially as the Colorado Riverkeeper.
Living Rivers and Colorado Riverkeeper are based in Grand County Utah, which borders the
Green River on its east bank, as well as the Colorado River and the Dolores River. Living Rivers
has approximately 1,200 members in Utah, Colorado, and other states. The members and staff of
Living Rivers recreate on the Green River, but more importantly they monitor and protect the
water resources of the Colorado Plateau by land and river utilizing specialized boats, vehicles
and equipment. Living Rivers and Colorado Riverkeeper have been engaged in the application
process of the Lake Powell Pipeline Project since July of 2007.
The Rewilding Institute is a 501(c)(3) continental conservation group dedicated to protecting,
restoring, and reconnecting wild places and creatures across North America and beyond. We see
the Kaibab-Paunsaugunt Wildlife Corridor as a key part of a much larger Spine of the Continent,
or Rocky Mountain wildlife corridor, or the Western Wildway, for short. We oppose the "Lake"
Powell Pipeline because it will fragment habitat critical to wide-ranging species including puma,
wolf (extirpated but should be restored), black bear, and mule deer. The pipeline itself and
attendant infrastructure will degrade habitat and increase human impacts in one of the least
spoiled regions of the United States. As well, the pipeline will facilitate overuse of the Colorado
River, which is already over-allocated—even in terms of human uses; and we aver that the
Colorado River should be kept as whole and as natural as possible, for the sake of all native
creatures of the Colorado River basin.
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The Utah and Grand Canyon (Arizona) chapters of the Sierra Club are part of America’s largest
and most influential grassroots environmental organization, the Sierra Club, with more than 3.8
million members and supporters. In addition to protecting every person's right to get outdoors
and access the healing power of nature, the Sierra Club works to promote clean energy,
safeguard the health of our communities, protect wildlife, and preserve our remaining wild
places through grassroots activism, public education, lobbying, and legal action. Sierra Club and
its members have long advocated for the protection of the Colorado River and surrounding lands
as well as the plants and animals and recreate in the region.
The Southern Utah Wilderness Alliance (SUWA) is a 501(c)(3) non-profit environmental
membership organization with members in all fifty states and offices in Washington, D.C. and
Utah. It is dedicated to the sensible management of all federal public lands within the State of
Utah, the preservation and protection of plant and animal species, the protection of clean air and
water found on federal public lands, the preservation and protection of cultural and
archaeological resources, and the permanent preservation of Utah’s remaining wild lands.
SUWA staff and members actively support the preservation of wildlands identified in the
proposed project area for current and future generations of Americans. SUWA staff and
members have worked for decades to obtain permanent, heightened protection for lands within
the proposed pipeline route and associated impacted areas, including wilderness designation and
through other land-use decisions such as resource management plans, conservation area
designation, and withdrawal from mineral leasing and other development.
Utah Audubon Council is the policy arm representing the four Audubon chapters in Utah
(Great Salt Lake Audubon, Wasatch Audubon, Bridgerland Audubon, and Red Cliffs Audubon)
and their collective membership of over 1000 members. We are opposed to the LPP primarily
because it poses a threat to wildlife habitat and ignores practical conservation practices that
would maintain an adequate water supply to residents. Utah Audubon Council promotes the
mission of National Audubon Society, as it protects birds and the places they need, today and
tomorrow, throughout the Americas using science, advocacy, education, and on-the-ground
conservation, and coordinates legislative education and communications on environmental issues
affecting the nature of Utah for people and wildlife.
Western Wildlife Conservancy is a 501(c)(3) organization founded in Salt Lake City, Utah, in
1997 to protect and conserve native wildlife and wildlife habitat in the Intermountain West. The
proposed Lake Powell pipeline, if built, will prove to be a waste of precious water that both
wildlife and humans depend on in the arid West. Washington County, where most of the water
would be delivered, has an average daily household use of water that is one of the most wasteful
in the entire USA. In addition, the pipeline would constitute an additional barrier to wildlife
movement (mule deer and other species) between the Kaibab and Paunsaugunt Plateaus, thus in
effect severing a major wildlife movement corridor.
Wild Arizona is a statewide conservation organization working to protect, unite, and restore
wild lands and waters across Arizona and beyond. We pursue this mission for the enrichment and
health of all generations, and to ensure Arizona's native plants and animals a lasting home in
wild nature. Wild Arizona has a long history of advocacy; field research, including springs
surveys; GIS connectivity analysis; road inventory, habitat and corridor exploration, including
outdoor events with our supporters; springs restoration; and planning engagement with land and
wildlife agencies on the Arizona Strip; as well as specific involvement during the length of the
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Lake Powell pipeline proposal process (starting as Grand Canyon Wildlands Council). Wild
Arizona’s 2,500 members, supporters, and volunteers care deeply about the science-based
stewardship of the Arizona Strip’s biodiverse, unique, and wild complex ecosystems, connected
habitats, natural waters and riparian areas, as well as the traditional cultural landscapes and
homelands of the many Indigenous peoples of the region, including in particular the Kaibab
Band of the Southern Paiute Tribe.
The Wilderness Society (TWS) is a 501(c)(3) national organization founded in 1935, with
members who reside throughout the nation. TWS works to protect America’s wilderness lands
through public education, scientific analysis, and advocacy. TWS’s mission is to protect
wilderness and inspire Americans to care about our wild places, so that future generations will
enjoy the clean air, water, wildlife, beauty, and opportunities for recreation and renewal that
pristine deserts, mountains, forests, and rivers provide. Protecting wilderness quality and other
sensitive lands managed by BLM is vital to achieving The Wilderness Society’s mission.
Following the Introduction, our comments are organized by the sections and pages in the
DEIS itself.
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INTRODUCTION
The Coalition is concerned that the LPP will further diminish an already over allocated
Colorado River, where existing deficits have not yet been addressed. It would increase the
diversion from the Colorado River at a time when existing water supply diversions (as well as
ecological needs) already result in a functional deficit due to warming temperatures and shorter
winters, leaving less snow melting at the river’s source. We are concerned that the project would
worsen water deficits for other beneficial uses of the Colorado River and Lake Powell, and it
would otherwise cause significant, un-mitigatable impacts on such uses.
It has been well documented by the Bureau of Reclamation (BOR) that there is more
water allocated in the Colorado River than the river produces annually, even without considering
a warming climate. Yet, the BOR continues to over allocate the Colorado River by selling water
to Utah even though there isn’t any physical water to sell. The releases from Lake Powell and
Lake Mead continue to exceed inflows. This over allocation is draining the reservoirs faster than
anyone predicted. The Colorado River has reached its limit, yet plans are underway to take more
water for the LPP.
Many of the Coalition’s members and supporters live near and recreate in areas across the
Colorado Plateau, the Great Basin, and the Green and Colorado Rivers that would be occupied or
otherwise affected by the LPP, if approved. These areas are particularly valuable due to their
character as undisturbed and uninhabited wildlands. They include Little Creek Mesa and the
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Little Creek Area of Critical Environmental Concern (ACEC), Kanab Creek ACEC, the Arizona
Strip, the Cockscomb, and the Grand Staircase-Escalante National Monument (GSENM). These
areas provide unique opportunities for river running, fishing, hiking, camping, trail running,
geocaching, mountain biking, appreciation of archaeological resources and natural quiet,
journaling, birdwatching, ecosystem research, photography, and more. As stated in the
Presidential Proclamation establishing the Grand Staircase Escalante National Monument, this is
a "vast and austere landscape [that] embraces a spectacular array of scientific and historic
resources... This unspoiled natural area remains a frontier, a quality that greatly enhances the
GSENM's value for scientific study."1
The lead and cooperating agencies are obligated to consider the direct, indirect, and
cumulative impacts of the industrialization of the pipeline’s corridor to the land along the
highways and through the lands designated as the Grand Staircase Escalante National Monument
in 1996. These lands are being litigated in the courts and may regain monument status. We
realize that there is an approved right-of-way for the pipeline along the highway. However, the
pipeline’s proposed infrastructure will affect the Monument's values by the proposed
hydroelectric turbine and pumping stations with power lines with tall steel poles connecting them
to existing power grids, substations, lights, parking lots, new paved access roads, regulating
tanks and reservoirs, manholes, blow off valves, fencing, buried forebay tanks, buried surge
tanks, (pipeline inspection gauge, or pig, retrieval, used to clean the pipe) and surface overflow
detention basins. The continued operation, weekly maintenance, repair, and excavation of the
pipeline would significantly degrade the region’s wildland pristine character. We are concerned
about the damage to the land of building the pipeline, and all needed infrastructure cannot be
rehabilitated or mitigated in this arid land. The pipeline will have an irreversible and irretrievable
impact on these lands that are pristine natural lands and aspects of our National Heritage to be
protected for future generations. See 42 U.S.C. 4331.2
For the purpose of commenting on the DEIS, the section in the DEIS receiving a
comment is identified by the section number, title, and page number. Quoted text is italicized and
indented. The Lake Powell Pipeline Coalition’s (Coalition) comments follow.

Lake Powell Pipeline Project Draft Environmental Impact Statement
ES-1 Project Background, page 1.
“The UBWR holds Water Right No. 41-3479, which allows 447,500 acre-feet
of Colorado River diversions. The UBWR segregated this water right in
various ways, but it retained 86,249 acre-feet as part of Water Right No. 413479 for the LPP. This LPP water is already allocated to Utah as part of its
apportionment from the Colorado River Compact of 1922. The UBWR intends
to use up to 86,249 acre-feet per year to address future water demands in
southwest Utah.”

1. Presidential Proclamation 6920 September 18, 1996, "Establishment of the Grand Staircase-Escalante National Monument,"
available at http://www.ut.blm.gov/monument/planning-proclamation.php.
2. 42 U.S.C. 4331; at: https://www.law.cornell.edu/uscode/text/42/4331
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Coalition: The Coalition is concerned that there is insufficient water from the Water Right No.
41-3479 used for the LPP and believes BOR must establish whether this water actually exists
and is likely to be available for the Green River endangered fishes (and for Washington County)
for the 50-year term of the water exchange contract for the LPP. We suggest it is a paper water
right that does not include physical water because the State of Utah has already allocated all of
the spring runoff of the Green River tributaries to others.
See our comments on Section 3.2.12 below for more detailed comments on BOR’s failure to
properly analyze the amount of water that could be sold from Flaming Gorge Reservoir because
BOR did not consider reductions to spring run-off resulting from climate change. Essentially, the
DEIS is not sufficient because it lacks any accounting of the amount of high spring flows that are
needed for the CRSP to meet its Lower Basin obligation at Lee Ferry, or to have enough high
spring flows for the Central Utah Project, and also have enough high water run-off to exchange
for the two BOR service contracts. Most importantly, all these high spring rights are junior to
senior water rights holders. The Coalition is concerned the already very over-allocated Green
River is to be over-allocated further without any analysis by BOR in the DEIS. Further, one of
the responsibilities of BOR is to protect Native American water rights and in this case it appears
they are not doing so because there are unsettled tribal rights still in the Upper Basin that have
priority over state’s water rights yet their concerns about the building of LPP have been left out
of the DEIS.
ES-2 Scoping page 2.
“Reclamation initiated another scoping period with the issuance of an NOI on
December 6, 2019, to solicit input from the public and agencies on the revised
Proposed Project. The scoping period began when the NOI was published and
ended on January 10, 2020. A total of 1,125 submissions were made during
that period (Table ES-2-1). Because each submission can contain multiple
comments regarding different topics, submissions were segmented by topic.
The total number of segments was 1,307. Reclamation’s final scoping report
for 2019 to 2020 scoping effort is available on Reclamation’s LPP website.”
Coalition: All of these concerns from the public during scoping were noted in the BOR’s
scoping report but none of these concerns were considered or analyzed in the DEIS. They
included:
“A total of 114 comments were received concerning the Proposed Project
alternatives. The comments primarily concerned utilizing a water conservation
alternative; this included suggestions for limiting irrigation of lawns and golf
courses which they purport would make the pipeline unnecessary.”
“A total of 43 comments addressed climate change and greenhouse gases. The
comments were primarily related to what the short and long-term effects of the
water supply would be and how the river flow could be affected by the
proposed LPP Project.”
“Eight comments addressed Native American concerns. Some of the
commenters expressed their concerns with water supply and the water rights of
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tribes in the region. By transporting water away from the area, the
stakeholders are concerned with the availability of water for those tribal
communities.”
“As part of the scoping process, a total of 42 comments were received that
addressed the NEPA process. Many of the commenters requested an update to
the Federal Energy Regulatory Commission’s (FERC) studies with findings
that include climate change, water projections, and population growth. The
comments showed concern for using outdated studies, which may misguide
decision-making.”
“A total of 41 comments were received that addressed proposed LPP Project
costs. Many of the commenters were concerned with the cost of the proposed
LPP Project to taxpayers and the overall cost of the proposed LPP Project.
Several questioned whether residents of Washington and Kane County would
fund the proposed LPP Project, or if the entire state would provide funds.
Additionally, many suggested that a water conservation alternative would save
taxpayer money and avoid the proposed LPP Project altogether.”
“A total of 64 comments were received addressing water law and water rights
of other states and tribes. Many commenters addressed concerns over
watersheds and water rights of the upper and lower basins and the security of
Utah’s water claims in their submittals.”
“Among the substantive comments, 99 addressed water supply and
availability. Commenters were concerned with the long-term availability of
water from the Colorado River with the onset of climate change, as well as the
use of reclaimed water and rainwater for landscaping and irrigation.”
Coalition: We outlined our concerns with BOR’s Scoping Report in separate comments. See
comments on the report in Appendix B. BOR did not consider the scoping comments to decide
the issues for the DEIS. They adopted the proponents’ proposed project without vetting the
claims of the need for water.
ES-3 Purpose and Need, page 3.
“The Virgin River Basin is the sole source for the WCWCD’s water supply,
which presents challenges in providing a reliable water supply for a fast
growing population.
“Under median climate change scenarios, approximately 86,000 acre-feet of
water will be needed annually by 2060 to satisfy increased water demands
(Appendix B, Purpose, and Need Report) of a growing population in
Washington County, Utah (Gardner Institute 2017). A more diverse and secure
water supply is needed to mitigate vulnerabilities to unexpected demand and
supply scenarios and to ensure reliable water deliveries into the future (UBWR
2019).”

Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 13 of 186

9664

Coalition: Conserve Southwest Utah requested that Ben Harding from Lynker Technologies, an
expert on Colorado River hydrological modeling, review the Lake Powell Pipeline’s Draft
Environmental Impact Statement. Mr. Harding wrote an 18-page memorandum of his comments,
and we included them into the record as Appendix C. It describes that the Lake Powell Pipeline
will not be a reliable source of water for Washington County.
From the Lynker Memorandum3:
“The Lake Powell Pipeline Project (the Project) is proposed to deliver 86,249
acre-feet (af) of water annually from Lake Powell to Washington County,
Utah. The DEIS infers that this full amount would be available every year, but
in fact in many years the Project would almost certainly be limited to a lower
or to no yield by curtailments under the Colorado River Compact and the
Upper Colorado River Basin Compact arising from a flow shortfall on the
Colorado River at Lee Ferry (Castle and Fleck, 2019; Harding, 2019). These
curtailments would reduce the reliability of the project (and its average, longterm yield) and would consequently reduce the ability of the project to fulfill its
declared purpose and need and would reduce its water supply benefits. What is
generally unrecognized is that these curtailments are also mechanisms
whereby operation of the Project can impair the operation of other more
senior Colorado River water rights in Utah, and Colorado River water rights
in the States of the Lower Division, impacts that have not been addressed in
the DEIS.
“The DEIS has also employed analytical methodological choices that overstate
the performance of the project and understate its impact on other water rights,
and it has not reported analytical results that directly quantify the expected
reliability and impacts of the project. The results that are presented in the
DEIS suggest that the Project would not be able to deliver its full yield, and
possibly any yield, on average about every 4 to 7 years. In any year in which
the Project is fully curtailed an impairment of other water rights would almost
certainly occur.
“The DEIS is deficient for the following reasons:
•

“It assumes that the Project will be 100% reliable, that is that it will
supply its nominal yield of 86,249 af every year during its operational
life. The available evidence and analyses suggest that the project yield
will be reduced or eliminated in many years due to curtailments of
water use in Utah under the Colorado River Compact and the Upper
Colorado River Basin Compact;

•

“It does not evaluate and describe the degree to which curtailments
caused by the Project would cause impairment of senior water rights
within Utah;

3. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, July 28, 2020, full text in Appendix C.
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•

“It does not evaluate and describe the degree to which depletions from
Lake Powell by the Project could impair water rights in the Lower
Basin;

•

“It does not evaluate and quantify the effect of climate change on the
performance of the Project; it simply assumes that the Project will be
able to deliver its nominal yield in every year during its operational
life;

•

“The hydrology analyses on which the DEIS is based, and
Reclamation’s 2012 Basin Supply and Demand Study suggest that the
project will be unable to deliver its full yield or any yield at all in many
years in the future, but the results of these analyses are ignored in the
DEIS;

•

“The hydrology analyses on which the DEIS is based and
Reclamation’s 2012 Basin Supply and Demand Study have
methodological shortcomings that result in overstatement of the
performance of the Project and understatement of its impacts.”4

These issues are addressed in detail in the rest of this memorandum see Appendix C.
Therefore, the DEIS analysis and assumptions are based on flawed information because they
assert, without evidence, that the LPP is a reliable source of water, and it is not. The proponents
may have a valid paper water right, but there is not physical water to develop the water right
because the Colorado River physical water is over-allocated. The DEIS lacks any information on
how much physical water the Colorado River Basin states can share and rely on for the long
term.
The DEIS’s hydrological modeling ignores the effect of climate change on Project yield. From
an analysis by Lynker Technologies: 5
“The DEIS adopts projections of hydrologic conditions under five future
climate scenarios to show that Washington County Water Conservancy
District (WCWCD) would experience 2060 supply deficits ranging from
approximately 54,000 AFY to approximately 113,000 AFY, or more. These
projected deficits are used to establish the need for the project. The project
purpose is to supply water to the WCWCD to eliminate or reduce these
deficits.
“However, the DEIS applies inconsistent analytical approaches for the
assessment of need and purpose. In assessing need, the DEIS quantifies the
effect of climate change on water supply shortfalls to WCWCD, as noted
above, but it ignores the effect of climate change when assessing the ability of
the Project to deliver water, and assumes that the nominal annual yield
claimed for the Project, 86,249 AFY, would be available in every year. The
4. Ibid, pages 1-18.
5. Ibid, pages 6-18.
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very research cited in support of the assessment of need offers a dire picture of
future water supply on the Colorado River and suggests that the yield of the
project is highly uncertain. Further, the hydrology studies incorporated into
the DEIS documents suggest that the yield of the Project would not be
reliable.”
“The DEIS cites recent published research by Udall and Overpeck (2017) and
Milly and Dunne (2020) to support projections of lower flows on the Virgin
River, and thus larger WCWCD supply shortfalls. However, the results in both
Udall and Overpeck and Milly and Dunne encompass the entire Upper
Colorado River Basin and can be directly applied to natural flow at Lee Ferry.
The expected value of flow changes at 2050 ranged from -7% to -27% for
Udall and Overpeck and -14% to -31% for Milly and Dunne. Very roughly
speaking, these projections translate to reductions in water available to Utah
of 240 thousand AFY (kaf) to 1 MAFY.”6
Most important, the DEIS fails to consider Utah’s allocation being reduced by predicted lower
flows in the Colorado River. A possible 7 percent reduction or more in the flow on Utah’s
remaining share of the Colorado River would have a significate impact on water availability for
the LPP. Utah’s allocation is not a fixed amount; it is only 23 percent percentage of the available
water in Upper Basin and is only available after senior water rights holders are met. A 7 percent
reduction of 240,000 AFY to Utah’s remaining share would mean no water for the LPP. The
remaining water is for Native American Tribes. See Figure 1 below.
Therefore, the LPP water right is a paper water right. The primary reasons for the difference
between the paper water and actual wet water are: 1) the priority date of the water right, and 2)
the reliability of the water source to supply adequate water, particularly during drought
conditions. The priority date is very important because, in Utah law, the water right(s) with the
earliest priority date receives their full supply before water rights with a later priority date are
delivered water.
On paper, Utah may not be using its remaining share of the Colorado River, but there is not
enough physical water supply left to develop if we consider declining future flows. In addition,
Utah has significantly over appropriated its Upper Basin Colorado River rights. This situation
needs to be analyzed in the DEIS before the BOR sells water for the Water Right No 41-3479 for
the Lake Powell Pipeline.
In 2018, Conserve Southwest Utah submitted a formal Government Records Access and
Management Act (GRAMA) records request to review the water rights that Utah is using of its
1.369 MAF Upper Basin allocation and the state failed to respond. This puts in doubt the claim
that Utah has enough water in its allocation for the LPP to exchange it with BOR. Since the
water exchange contract will be approved using this DEIS, the BOR should include an analysis
of Utah’s water rights that it wants to exchange. The BOR must validate that Utah has this

6. Based on a long-term average flow at Lee Ferry of 15 MAFY. A 7% reduction of 15 MAFY is 1.05 MAFY, which would be
borne by the Upper Division states. Utah is apportioned 23% of the water available to the Upper Division states; its share of the
7% reduction is thus about 240,000 AFY. Harding, B., “Memorandum to Conserve Southwest Utah: Lake Powell Pipeline, Draft
Environmental Impact Statement”, Lynker Technologies LLC, July 28, 2020, page 7, (See Appendix C).
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surplus water in its allocation to complete the water exchange contract in the DEIS. We suspect
they do not have this large amount of unused high water.
In 2018, CSU submitted another GRAMA request to the UDWRe to request the specific water
rights they are exchanging. Their response thus far is that the records from the UDWRe and the
Division of Water Rights (UDWRi) do not agree with each other.
CSU was not able to get the current information from the UDWRe or the UDWRi, therefore we
gathered information on depletions. We found a UDWRi’s PowerPoint presentation on-line, the
contents of which are reproduced below.7
Utah claims it is using 1,007,500 AFY according to UDWRi, but the State uses a “Water
Budget” model to come up these numbers. Conserve Southwest Utah found in its preliminary
research of the depletions that there is much more water used in these categories today not yet
identified as water use in this chart. Therefore, that doesn’t leave enough water for the LPP in the
BOR’s assigned 1995 Water Right No 41-3479 because Utah already allocated its full share of
Colorado River water to others.
Table 1, reproduced from Utah Division Water Resources (UDWRe), shows proposed uses for
Utah’s remaining share of the Colorado River and shows Utah assumes it has 361,000 AFY of
water from Colorado River Compact water left to develop. However, if lower flows of below 15
MAFY are used in the analysis Utah’s compact rights are reduced and that eliminates the
availability of water for the Lake Powell Pipeline.

7. Utah Division of Water Rights, “Upper Colorado River Basin Current Water Rights Issues”, April 2005, at
https://www.waterrights.utah.gov/meetinfo/m042005/jdo_2005.ppt.
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Utah’s
Upper Colorado River
Entitlement &
Current Depletions
Utah’s Apportionment (23%) 1,369,000 AF
Current Depletion
Remaining Depletion

1,007,500 AF
361,500 AF

Estimated Depletion – 2005
Units – 1000 Acre Feet
Source: Division of Water Resources

•
•
•
•
•
•

Agriculture/stock
Municipal/Domestic
Power/Industrial
Exports/Imports
Reservoir Evaporation
Evaporation CRSP Res.
TOTAL

591.4
25.3
44.6
206.9
19.3
120.0
1007.5

Figure 1. Slides from UDWRi presentation describing Utah's Colorado River allocations.
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Table 1. Proposed new uses for Colorado River Water
Utah’s planned new users of Colorado River
Ute Tribe Reserved Water (unsettled)
Navajo Nation Reserved Water (introduced Congress)
Lake Powell Pipeline
New Agricultural Uses
New M&I Uses
Total new planned uses

Utah’s Total Allocation
1.369 MAFY, 1.008 MAFY used (AFY)
105,000
81,000
86,000
40,000
29,000
361,000

Another example of over allocation of Utah’s remaining Colorado River share of 361,000 AFY
is illustrated in Figure 2, from a UDWRi 2005 power point slide:8

Potential Depletion
Approved Applications (Undeveloped)
Applicant
San Juan County WCD
Central Utah WCD
Board of W R (et al)
Wayne County WCD
Kane County WCD
Sanpete WCD
Uintah County WCD
Others
Ute Tribe ?
TOTAL

Quantity (Ac Ft)
30,000
29,500
158,000
50,000
30,000
5,600
5,000
80,000*
105,000

493,100

Figure 2. UDWRi presentation showing approved applications for water rights from the
Colorado River.
The DEIS is deficient for the following reasons: 9
1. Its hydrology analyses are not based on sound science or sound assumptions.
2. It does not provide a direct assessment of the reliability of the project.
3. It holds the depletions in the hydrological modeling to 2020 levels.
4. It doesn’t consider lower flows in the Colorado River predicted by flow changes at
2050 ranging from -7 percent to -27 percent from Udall and Overpeck and -14
percent to -31 percent from Milly and Dunne.

8. Ibid.
9. Harding, B., “Memorandum to Conserve Southwest Utah: Lake Powell Pipeline, Draft Environmental Impact Statement”,
Lynker Technologies LLC, July 28, 2020, pages 6-18, full text in Appendix C.
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5. It has some of the same methodological shortcomings found in the 2012 Supply and
Demand Study.
The DEIS is also deficient because it doesn’t describe the current situation where the Colorado
River can’t even meet the current uses and that shortages are already occurring. The fundamental
legal guidance on Purpose and Need Statements come from the NEPA CEQ Code of Federal
Regulations, Section CFR §1502.13, which states that the Purpose and Need Statement:
“shall briefly specify the underlying purpose and need to which the agency is
responding in proposing the alternatives including the proposed action.” Also,
from: 40 CFR 1500.1 Purpose (b): “NEPA procedures must insure that
environmental information is available to public officials and citizens before
decisions are made and before actions are taken. The information must be of
high quality. accurate scientific analysis, expert agency comments, and public
scrutiny are essential to implementing NEPA.” (emphasis added)
The DEIS purpose and need are not clear, not of high quality, and lack scientific analysis. It is
questionable for BOR to change the purpose of the LPP project from a need for water to a need
for a second source of water.
ES-4 Alternatives, page 4.
“Two non-LPP alternatives were considered but eliminated from detailed
analysis, along with seven LPP variations on the pipeline or associated
facilities. These alternatives were eliminated based on the factors found in
Interior’s NEPA regulations at 43 Code of Federal Regulations (CFR)
46.420(b). Three alternatives were brought forward for detailed analysis: the
No Action Alternative (required by NEPA), the Southern Alternative (preferred
alternative), and the Highway Alternative.”
Coalition: BOR did not follow the guidance in 43 Code of Federal Regulations (CFR) 46.420(b)
in developing the DEIS. The DEIS is deficient because the BOR arbitrarily dropped
consideration of a viable, reasonable water conservation alternative to the LWA and for these
reasons:
1. It only analyzed a very narrow “No Action” alternative and two pipeline construction
alternatives and must consider a reasonable water conservation alternative.
2. It failed to evaluate reasonable alternatives to the proposed pipeline that would avoid or
minimize adverse effects. It is not reasonable to reject water conservation alternatives
because they do not provide a “second source” of water. BOR declared every alternative
must provide 86,000 AFY of water from a “second source” outside the Virgin River
watershed, based on their assumptions of a “reserve buffer” to provide water in 2060 for:
a. their population projections in 2075 of 594,660 (which are lower in recent
projections);
b. a very high consumption rate of 240 GPCD; and
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c. “system loss” of 15.4 percent.10, 11
3. Contrary to NEPA regulations12 BOR also declared that they couldn’t consider
alternatives that involved requirements that BOR was not able to enforce:
This DEIS has been prepared in response to the Proposed Project and does
not attempt to compel Washington County residents to modify, change, or
curtail their current culture, lifestyle or social expectations. 13
BOR also refused to consider any progress in water conservation beyond 240 GPCD in 2045
because it was too far in the future, even though BOR was willing to project population 15 years
beyond the 2060 projections developed by the Gardiner Institute to justify a “reserve buffer.”
Thus, BOR has joined the proponents in their efforts to inflate the need for the LPP.
ES-4.1 Comparison of the Action Alternatives, page 4.
“Another similarity between the two action alternatives is the LPP water
exchange contract with Reclamation. Under the exchange contract, the UBWR
would forbear the diversion of a portion of the natural flows to which the
UBWR is entitled and allow these flows to contribute to meeting the
Endangered Species Act Upper Colorado River Recovery Implementation
Program requirements in the Green River. In exchange, the UBWR would
deplete an equal amount of water released from Flaming Gorge Dam
throughout the year and available at Lake Powell. This exchange contract
would not entitle the UBWR to call for releases from Flaming Gorge.”
Coalition: The BOR cannot approve the proponents’ water service contract (Contract) to buy
water for the LPP using this DEIS because it requires the U.S. Congress to approve the transfer.
Most importantly, the source of the water for the LPP is Flaming Gorge Reservoir, and this
analysis is missing from DEIS.
The DEIS is not sufficient because it doesn’t explain the water exchange in detail, nor how that
contract might affect the Green River endangered fishes. Therefore, there is no baseline data to
compare the two action alternatives to the No Action alternative. We suspect there isn’t any
water to exchange. The proponents have not disclosed where this water is located that will be
equally exchanged, or whether the LPP junior water right has sufficient priority to be a benefit to
10. On July 16, 2020, the Council on Environmental Quality issued a Final Rule amending its NEPA regulations, found at 40
C.F.R. Parts 1500-1508. See Update to the Regulations Implementing the Procedural Provisions of the National Environmental
Policy Act, 85 Fed. Reg. 43304 (July 16, 2020) (“CEQ Final Rule”). While the CEQ Final Rule, which becomes effective
September 15, 2020, makes a number of revisions and clarifications to regulations applicable to the LPP EIS process, it does not,
nor can it, change the substantive statutory duties and obligations required of Reclamation under NEPA. Furthermore, to the
extent that the CEQ Final Rule “updates, modernizes, and clarifies” CEQ’s NEPA regulations in a legally defensible manner, it
does so consistently with the wealth of case law and federal agency experience developed over the past fifty years, including the
cases and guidance cited herein. Reclamation has no legal obligation to apply the CEQ Final Rule, which is subject to
considerable criticism and potential challenge, to the LPP. To the extent it does, and interprets the CEQ Final Rule to alter
longstanding standards by which this Project has been assessed up to this late stage, after a decade of consideration in various
forms and production of a DEIS under existing regulatory standards, it could, in the Lake Powell Pipeline Coalition’s opinion,
invite significant risk of judicial review on procedural grounds.
11. DEIS Purpose and Need Report Appendix B, 6.2.1. Demographic Projections, page 12.
12. 40 CFR § 1502.14 Alternatives including the proposed action. An EIS must assess impacts of proposal, including “reasonable
alternatives not within the jurisdiction of the lead agency.”
13. DEIS page 15.
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those Green River endangered fishes for the 50-year term of the Contract. The Proponents are
planning on using this DEIS to approve the Contract, yet the DEIS provides no analysis of the
Contract’s agreement.
The BOR cannot use the Contract and compare it in the alternative analysis if there is no baseline
data disclosed. (NEPA 40 CFR 1502.14 (b))
Utah has to buy federal project water for the LPP from the Flaming Gorge Reservoir. With the
CRSP already operating at a deficit, how can BOR sell more water out of CRSP when the BOR
already cannot meet the Colorado River Compact allocations? The analysis of the Contract and
how it will be implemented in a shortage must be included in the DEIS.
See further comments on Flaming Gorge Reservoir in Section 3.2.12 below because we suggest
as water declines due to warming temperatures there isn’t any water left in Flaming Gorge
Reservoir for the LPP. One of the primary purposes for the Flaming Gorge Reservoir was to
capture runoff and store water to meet the obligations of the 1922 Colorado River Compact
allocation to provide water to the Lower Basin and this allocation is senior to the LPP water
right.
1.1 Project Background, page 6.
“Use of Utah’s Upper Basin water retained for LPP would be put to use in the
Lower Basin, although still within the boundaries of Utah. Scoping comments
from some states question whether Upper Basin water can be put to use in the
Lower Basin but even within the boundaries of the Upper Basin state. The
Project Proponent is addressing this question with the Colorado River Basin
States.”
Coalition: The DEIS is not sufficient because it only has one very vague sentence on this
questionable basin transfer. Most importantly, the LPP water right appears to violate the 1922
Colorado River Compact. The BOR did not disclose a 2017 letter from Arizona’s Department of
Water Resources to the Utah Division of Water Rights that notes its concern that this transfer
violates the Colorado River Compact.14 Further, pursuant to the Colorado River Compact and
laws governing interstate agreements, before this transfer can be valid, it has to be agreed to by
the other Colorado River basin states and by the U. S. Congress. With Colorado River shortages
already occurring, an agreement may not be likely.
The proponents do not have a valid water right for the LPP that complies with the 1922 Colorado
River Compact; this must be part of the analysis in the DEIS. A comment in a FERC study #19
described the importance of having water availability for the project’s purpose. FERC’s Study
plan describes the nexus of water availability to the Project purpose as follows:
“[t]he availability of water for the pipeline would affect the ability of the
Project to supply water to communities in Utah and to generate power.
Therefore, the availability of water supply is directly related to the Project’s
purpose.”15
14. UDWRi, Exhibit A, letter from Thomas Buschatzke, Director of the Arizona Department of Water Resources to Eric Millis,
Director of UDWRe, dated July 18, 2017, at: https://www.waterrights.utah.gov/docImport/0624/06246283.pdf.
15. FERC Climate Change Study Plan #19, Section 19.5, p. 3-1. The Study Plan Water Availability
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Therefore, an analysis in the DEIS of water availability for the LPP is critical to the proposed
action and this analysis is missing.
The DEIS is deficient because it violates NEPA16 by not including this analysis.
The BOR and the proponents have known about this issue for a very long time and have done
nothing to resolve it. It seems that the proponents and the BOR are continuing the DEIS process
despite any concerns that the basin water transfer violates the 1922 Colorado River Compact and
that it needs congressional approval. This information should not be hidden from the public and
decision makers.
The DEIS is deficient because it violates NEPA.17
1.2.1 Need for the Project, page 9.
“Under median climate change scenarios, approximately 86,000 acre-feet of
water will be needed annually by 2060 to satisfy increased water demands of a
growing population in Washington County, Utah (Appendix B, Purpose and
Need Report). A more diverse and secure water supply is needed to mitigate
vulnerabilities to unexpected demand and supply scenarios and ensure reliable
water deliveries into the future (UBWR 2019, Attachment C). 1.2.2 Project
Proponent’s Objectives. The UBWR proposes building the LPP to meet future
water demands through 2060 and beyond. In addition, the LPP is intended to
achieve other prudent planning objectives, consistent with the UBWR’s
mission (UBWR 2019, UDWRe 2019), which include:
1. “Diversifying the regional water supply portfolio by providing a second
source of water for Washington County;
2. “Providing for system reliability by developing a secure source of water;
3. “Providing for system redundancy in the event of system failure due to
disasters or aging infrastructure;
4. “Accounting for climate change scenarios; and
5. “Accounting for long-term uncertainty when considering the summed effect
of the vulnerability to the water supply. Other large water districts/suppliers in
Utah that operate and maintain some of Reclamation’s federal projects have
similar objectives in both their day-to-day and long-term plans (e.g., Jordan
Valley Water Conservancy District 2019).”

16. 40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
17. 40 CFR § 1500.1(b) NEPA’s purpose is to ensure that environmental information is available to decision makers before
decisions are made; it emphasizes that “accurate scientific analysis” is “essential.”
40 CFR § 1502.15 Affected environment. “The environmental impact statement shall succinctly describe the environment of the
area(s) to be affected or created by the alternatives under consideration.”
40 CFR § 1502.16: regarding “irreversible or irretrievable commitments of [water] resources.”
40 CFR§ 1508.25 Does not accurately define the scope of the project where the water for the project is coming from.
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Coalition: It is not clear how these arbitrary requirements were established in 1.2.1. Need for
Project. These provisions are not in the Utah Division of Water Resources’ mission or the Utah
Board of Water Resources mission. The Utah Division of Water Resources’ mission is:18
“The Utah Division of Water Resources is the water resources authority for
the state of Utah and is committed to identifying and implementing water
management, conservation and development strategies to satisfy the state's
future water needs. With Utah's population expected to double during the next
30 to 40 years, meeting future water needs will require a balanced approach of
improved water conservation, enhanced efficiency of our current infrastructure
and strategic development of new projects.”
And the mission of the Utah Board of Water Resources, which is applying for permission for the
LPP is:
“The Board of Water Resources is comprised of eight appointed individuals
who represent Utah’s eight River Districts. The Utah Legislature grants the
board specific powers and duties per state code. The Board meets about every
45 days to discuss and vote on project approval, committal of funds, and
receive project updates.”
Here, BOR states an arbitrary requirement that any alternative has to meet: “The purpose of the
Proposed Project is to deliver a reliable annual yield of approximately 86,000 acre-feet of water
per year from outside the Virgin River Basin into Washington County to meet projected water
demands in 2060.” It is unclear how the BOR determined it would adopt the proponents' new
criteria in DEIS 1.2.1 and 1.2.3. Was it a resolution from UDWRe and UBWR that BOR used for
this new requirement for a “second source” of water that any other alternative has to meet? For
instance, the DEIS 1.2.1 Need for the Project, page 9, states:
“Under median climate change scenarios, approximately 86,000 acre-feet of
water will be needed annually by 2060 to satisfy increased water demands of a
growing population in Washington County, Utah (Appendix B, Purpose and
Need Report). A more diverse and secure water supply is needed to mitigate
vulnerabilities to unexpected demand and supply scenarios and ensure reliable
water deliveries into the future (UBWR 2019, Attachment C).”
The BOR gave up its responsibility in the Federal Code of Regulations 43 CFR § 46.420 because
the BOR instead abrogated it to the proponents to produce a very biased DEIS. The BOR did not
vet the proponents’ claim that they needed water now and allowed them to require a “second
source” as part of the Purpose and Need statement. The Federal Code of Regulations 43 CFR §
46.420 identifies the correct role of the BOR being the lead agency, but the BOR didn’t follow
the law in developing this DEIS for these reasons:
1. It introduced an arbitrary new “requirement” that Washington County needs a “second
source” of water and then made this a critical purpose and need for the LPP, thus
rejecting any possible water conservation alternative.

18. UDWRe website at: https://naturalresources.utah.gov/water-resources.
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2. The BOR ignored the scoping comments in developing the DEIS as articulated in detail
in our comments on the scoping report (Appendix B.)
3. BOR is allowing the proponents to use a water right that may violate the Colorado River
Compact and is not requiring them to have a valid water right for the project.
4. BOR allowed the proponents to use a very flawed Alternatives Development Study
Report #2219 (written by UDWRe) that claimed that a water conservation and local
supply alternative would cost $3.3 billion when just a few years earlier, it was estimated
by the proponents to cost half that.20 The BOR did not vet this flawed Study Report #22
and it was used as a basis to evaluate all of the 23 resource 2016 Study Reports. The
proponents falsely claimed, without evidence, in Alternatives Development Study Report
#22 that we would run out of water by 2024, have to treat water with RO, and require all
landscaping to be hard surfaces. Clearly, this is not the case; all the 2016 reports were
flawed and not updated with new data.
5. It did not consider all the water supplies that would be available in the future in
Washington County. (See Coalition’s comments in Section 2.1.3 Alternatives Considered
but Eliminated from Detailed Analysis, 2.1.3.1 Alternatives Developed during the U.S.
Federal Energy Regulatory Commission Licensing Process.)
The Federal Code of Regulations 43 CFR § 46.42021 describes how a responsible public officer
should have overseen the development of the DEIS. Still, the BOR failed to do so because it let
the proponents take control of the DEIS process without any oversight or any credible
professional analysis. The BOR did not rigorously explore reasonable alternatives.
The Coalition questions whether a “second source” of water can be a primary purpose and need
for the Lake Powell Pipeline. There is no evidence provided by the proponents that they even
have a valid water right for a permanent water project. Further, claiming that the over- allocated
Colorado River will solve the problem of providing water to Southern Utah is not analyzed in the
DEIS. The proponents continue to make claims without providing any evidence of their claims.
The LPP will not meet the stated purpose and need, and the reliability is not addressed in the
DEIS. The water supply analysis overestimates the reliability of the project being able to provide
water for the LPP.
Also, see comments on why the LPP is not a reliable source of water in the Lynker memorandum
in Appendix C.
1.2.3 Project Purpose, page 9.
“The purpose of the Proposed Project is to deliver a reliable annual yield of
approximately 86,000 acre-feet of water per year from outside the Virgin River
Basin into Washington County to meet projected water demands in 2060.”

19 Utah Board of Water Resources, “Lake Powell Pipeline, Draft Study Report 22, Alternatives Development”, Revised
November 2015, at: https://conserveswu.org/wp-content/uploads/2018/05/FERC-22-Revised-study-report-Alternatives-11-3015.pdf.
20. Utah Board of Water Resources (UBWR). 2019. “Lake Powell Pipeline, UBWR Reply to Comments, Attachment C, Water
Needs Assessment: Water Use and Conservation Update, Response to Comments”, January 17, 2019.
21. Terms used in an environmental impact statement, at https://www.law.cornell.edu/cfr/text/43/46.420.
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Coalition: The BOR makes an arbitrary rule that asserts that a “second source” of water, beyond
an entire Virgin River watershed, is necessary for water security. Thus, conservation alternatives
are rejected out of hand. It justifies the need for a second source based on forecasts of reduced
flows in the Virgin River, ignoring similar reductions to the Colorado River. Indeed, Colorado
River water users already face shortages The BOR analyzes impacts of LPP on Lake Powell, but
never analyzes the reverse, whether Lake Powell can reliably provide water for the LPP. In many
years the project will almost certainly be limited to low or no yield at all.
The BOR provides no explanation or justification in the DEIS for how large a watershed should
be to qualify as “reliable,” or when a community needs a “second source”; in fact, there would
still be just a “single source” of water—an over-allocated Colorado River watershed.
1.3.3 Bureau of Reclamation, page 10.
“The decisions to be made by Reclamation are whether to: (1) enter into an
LPP water exchange contract with the UBWR; and (2) issue an easement for
the use of its lands for the intake and pumping plant at Lake Powell. The
decisions would be the same for both action alternatives. These actions would
be pursuant to the Reclamation Act of June 17, 1902 (32 Stat. 388), the acts
amendatory thereof and supplementary thereto; the Colorado River Storage
Project (CRSP) Act of April 11, 1956 (43 USC §620, et seq.); and the
Reclamation Project Act of 1939, Section 14 (43 USC §389). The LPP water
exchange contract and easement would need to comply with and further the
purposes of the CRSP Act and the Reclamation Project Act.”
Coalition: The DEIS is deficient because it does not detail the water exchange contract with the
proponents:
1. It doesn’t explain the terms of the Contract in a shortage, nor outline any other problems
with the water exchange contract for its 50-year term.
2. It doesn’t evaluate BOR’s responsibility to manage the Lower Basin Structural Deficit or
explain how selling more water out of a system that is already in shortage is wise
management decision without any analysis of declining water supplies.
3. It failed to discuss BOR’s responsibility implementing the Drought Contingency Plan, the
Interim Guidelines, and how these plans might affect water availability for LPP for the
50-yr BOR service contract.
4.

It failed to consider the withdrawals of the other Upper States and their effect on the LPP
water right.

5. It failed to include an analysis of how the Contact affects the UCRBRIP.
6. It failed to disclose that BOR has to follow its own 2007 Final EIS of the Colorado River
Interim Guidelines for Lower Basin Shortages and Coordinated Operations for Lake
Powell and Lake Mead (Interim Guidelines EIS)22 that manage the Colorado River. BOR
must therefore analyze in the DEIS how the Interim Guidelines could affect water for the
LPP.
22. https://www.usbr.gov/lc/region/programs/strategies/RecordofDecision.pdf
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Regarding the Upper Colorado River Basin Recovery Implementation Program
(UCRBRIP)
UDWRe claims they will provide a certain amount of water for Green River endangered fishes if
they can have the same amount of water out of FGR. The Coalition is concerned that the Upper
Colorado River Basin Recovery Implementation Program has not evaluated this claim for BOR’s
two water service contracts to the State of Utah. Furthermore, the Coalition is concerned that
there has not been an analysis of the CUP’s water right (500,000 AFY diversion)23 and the
remaining Water Right No 41-4379, 447,000 AFY (diversion) water right because they both are
depending on the unreliable seasonal high-water flows of the Green River tributaries. Moreover,
they are both junior to more senior water rights. This means, as water supplies decline, they are
at risk of being shut off. Therefore, it is not reasonable or likely that UDWRe will be able to
provide any assurance that water would be left for the Green River fishes because of the junior
status of the water right for 50-year term of water exchange contract. Further, the CRSP also
depends on spring run-off to meet the Upper Basin’s obligation to the Lower Basin at Lee Ferry
and deliver 7.5 MAFY and water for Mexico.
Drought Contingency Planning
The DEIS failed to do an analysis of the Drought Contingency Plan and how it could affect water
deliveries for the LPP. In 2012 when the initial FERC draft study reports were completed for
UDWRe, both the Upper and Lower Basin states were operating under an agreement on potential
Colorado River shortages, known as the 2007 Interim Guidelines, that do not consider climate
change. By 2015, when all of the draft study reports were revised and resubmitted to the
UDWRe, the Lower Basin States had just begun a planning process to develop the Drought
Contingency Plan (DCP).24 The DCP was undertaken due to drought conditions reducing the
flow of the river and to provide a bridge to the 2007 Interim Guidelines.25 We mention this brief
history because the original analyses were made on the best available data at the time. However,
with the passage of eight years, it is important to include the most up-to-date science in order to
address newly relevant policy concerns in the DEIS.
On October 5, 2018, the Bureau of Reclamation published the Upper and Lower Basin DCPs in
final draft form. In Section A of the DCP, which discusses the background of the planning
process, it states:26
“Based on the actual operating experience gained after the adoption of the
2007 Interim Guidelines and emerging scientific information regarding the
increasing variability and anticipated decline in Colorado River flow volumes,
the Parties recognize and acknowledge that those relying on water from the
Colorado River System face increased individual and collective risk of
temporary or prolonged interruptions in water supplies, with associated
adverse impacts on the society, environment, and economy of the Colorado
23. The Utah Division of Water rights, to BOR for the Central Utah Project, Water Right No 43-3822, at
https://www.waterrights.utah.gov/asp_apps/wrprint/wrprint.asp?wrnum=43-3822
24. See at: http://www.cap-az.com/documents/meetings/2017-01-05/1604-10. percent20DCP percent20and percent20DCP
percent20Plus percent20Presentation percent20for percent20January percent20Board percent20meeting.pdf.
25. See at: https://www.usbr.gov/dcp/docs/DCP_Agreements_Final_Review_Draft.pdf.
26. BOR, “Agreement Concerning Colorado River Drought Contingency Management and Operations, Companion Agreement Final Review Draft - 10.5.18”, p. 6. See at: https://www.usbr.gov/dcp/docs/DCP_Agreements_Final_Review_Draft.pdf.
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River Basin. Therefore, the Parties have agreed that it is necessary and
beneficial to pursue additional actions beyond those contemplated in the 2007
Interim Guidelines to reduce the likelihood of reaching critical elevation levels
in Lake Powell and Lake Mead through the Interim Period.”
Taking water out of Lake Powell for the LPP will conflict with the goal of the DCP that requests
measures and invests millions of dollars to leave water in Lake Powell.
The Secretary of the Department of the Interior (Secretary), acting through the Bureau of
Reclamation, adopted specific interim guidelines for the Colorado River, particularly under
drought and low reservoir conditions. The eight-year period from 2000 through 2007 was the
driest eight-year period in the 100-year historical record of the Colorado River.27 This
drought/climate change has reduced Colorado River storage. It creates a higher probability of
shortage due to depleted storage conditions in these reservoirs. In 2018 the inflow into Lake
Powell was projected to be only 3 MAFY and not the assumed 7 MAFY. These guidelines do not
take into consideration climate change and will expire in 2026. Discussions between the states
about new guidelines have already begun.
The Interim Guidelines describe that water in Lake Powell and Lake Mead will be managed
jointly, and water will be sent to Lake Mead to prevent a shortage. The goal is to balance storage
in Lake Powell and Lake Mead. Actions will be taken according to the elevations for Powell and
Mead set in the Interim Guidelines. The releases from Lake Powell continue to exceed inflows
into Lake Powell, reducing storage. This agreement called for the Lower Basin states to
implement staged reductions in their withdrawals if Lake Mead falls below the series of defined
tipping points.
John Fleck mentions in his book, Water is for Fighting Over: and Other Myths about Water in
the West, what Michael Connor, BOR, told him about these reductions. An excerpt from his
book:28
“As Lake Mead drops, rules kick in that require water users in Nevada,
Arizona, and Mexico to remove less water from the system each year. But those
reductions are modest, and Connor told me that the Bureau’s worst-case
modeling showed that even with the agreed-upon reductions, Lake Mead could
quickly drop past a point of no return, to levels at which the current rules
would be no help in determining who was entitled to how much.”
“The solution is, in a sense, straightforward. Everyone in the Colorado River
Basin has to use less water. It’s possible to apply a simple arithmetic wave of
the arm and say, for example, that we could bring the system into balance if
everyone used 20 percent less water than they are consuming today. We know
from experience, from Yuma to Las Vegas to Albuquerque, that such
reductions are possible, that water-using communities are capable of surviving
and even thriving with substantially less water than they use today. But no one
will voluntarily take such a step without changes in the rules governing basin
27. Bureau of Reclamation, “Record of Decision Colorado River Interim Guidelines for Lower Basin Shortages and the
Coordinated Operations for Lake Powell and Lake Mead”, December 2007, at:
https://www.usbr.gov/lc/region/programs/strategies/RecordofDecision.pdf.
28. Fleck, J., Water Is For Fighting Over and Other Myths About Water In the West, Island Press, 2016.
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water use as a whole to ensure that everyone else shares the reductions as
well—that any pain is truly shared. We need new rules. Absent that, we simply
end up with a tragedy of the commons.”29
Structural Deficit
An imbalance in Lake Mead between inflows and outflows is known as the Lower Basin’s
structural deficit. Eric Millis, former director of UDWRe, gave a presentation at the Utah Water
Users Workshop in March 2018 on the structural deficit in existing Compact agreements.30 The
problem is that decision makes allocated more water than is provided annually. There is more
water going out of Lake Mead than the amount of water going into Lake Mead reducing the
storage.
According to Mr. Millis, given average annual apportionments to the Lower Basin of 7.5 MAFY,
the allotment to Mexico from the Upper Basin of 750,000 AFY, with a normal 8.23 MAFY
release from Lake Powell, Lake Mead storage declines about 12 feet each year. To make the
problem worse, Mr. Millis explained, a provision in the Interim Guidelines triggered by low
elevations of Lake Mead could lower Lake Powell by 20 feet. This could create problems in
Lake Powell because it may drop the level of Lake Powell below the elevation where it could
generate hydropower. These provisions could also cause the Lower Basin to accept shortages,
which would lower Lake Powell even more under the 2007 Guidelines to provide water for Lake
Mead. The provisions in the Interim Guidelines could affect taking water out of Lake Powell for
the LPP.
Bradley Udall’s 2017 article further describes how the Central Arizona Project (CAP) adds to the
structural deficit and it explains how the CAP depends on equalization flows from Lake Powell
because there was not enough remaining unallocated Lower Basin water. The CAP is delivering
about 1.5 MAFY and also depends on excess runoff. An excerpt from this article:
“In the Lower Basin, Arizona could theoretically lose its water allocation for
the entire Central Arizona Project canal, a critical $4.4B, 530 km cross-state 2
bcm/yr water source for 4.7 m people, multiple sovereign Indian nations, and
over 120,000 irrigated hectares [Glennon, 1995; Colorado River Basin
Stakeholders, 2015]. This canal currently relies on occasional but uncertain
‘equalization’ releases from Lake Powell that only occur with irregular and
rare large Powell inflows. The extra water is delivered when Lake Powell
reaches levels substantially higher than Lake Mead, a use allowed under the
1922 Colorado River Compact section III (e) and formalized most recently
under rules established in a 2007 Record of Decision for coordinated
operations of Lakes Powell and Mead and for shortage sharing in the Lower
Basin [Department of Interior, 2007]. Under normal operating rules, without
these extra inflows, Lake Mead has excess outflows of 1.5 bcm per year, the socalled Lower Basin ‘‘structural deficit’’ [Collum and McCann, 2014]. The
structural deficit was created in 1968 when Congress authorized the Central
Arizona Project (CAP)…Arizona agreed to rely on this unused, but in the long
29. Fleck, J., Water is for Fighting Over: and Other Myths about Water in the West, Island Press, 2016.
30. Millis, E. Presentation at Utah Water Users Workshop, March 2018, http://conserveswu.org/wp-content/uploads/Eric-Millispp-2018.pdf.
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run unreliable water, because there was not enough remaining unallocated
Lower Basin water. The CAP had long been a desire of Arizona and the state
was willing to make this bargain despite its flaws [Johnson, 1977]. This same
water is first available for use by the Upper Basin under the Colorado River
Compact, but heretofore has not been developed for Upper Basin use. A plan
to augment the Colorado River with flows from outside the basin, discussed
during the hearings on the legislation, but not included in the final package
due to opposition from potential source areas, was never revisited by
Congress. Reclamation in 2011 said that such augmentation was now unlikely.
The structural deficit only became a problem when the CAP was fully
completed in the mid-1990s combined with the drought that began in 2000.
Upper Basin demand growth has also played a small role, although Upper
Basin demands are still much less than forecast in 1968 for the year 2000
[Tipton and Kalmbach, Inc., 1965; Johnson, 1977]. The recent Lake Mead
declines are strongly influenced by this imbalance, and solutions to this deficit
have been a recent focus of the Basin states and federal government [Central
Arizona Project, 2016; Davis, 2016].”31
In the DEIS the BOR ignores its own studies on the Colorado River. It is well documented that
there is more water allocated from the Colorado River than the river produces annually, even
without considering climate change impacts on diminishing future flows. According to the
Bureau of Reclamation (BOR), water demand for Colorado River water has outstripped supply
since 2002 The Bureau of Reclamation indicated in a study the “apportioned water following the
Law of River exceeds the approximate 100 year average ‘natural flow’ of the river of 15 million
acre feet year (MAFY) at Lee Ferry and is 16.4 MAFY.”32 (The “natural flow” is estimated in
hydrological modeling as what the unregulated, un-diverted streamflow would have been, absent
human intervention.) “The Basin faces a wide range of plausible future long-term imbalance
between supply and demand. This imbalance computed as a 10-year running average ranges
from no imbalance to 6 MAF with a median of 3.2 MAF in 2060.”33
Compounding the problem is that river flows at Lee Ferry during the last 15 years have only
been 12.5 -13 MAFY. Yet, these diminishing flows are not used in forecasting water availability
for the LPP by Utah, the Upper Basin River Commission, or BOR. Unfortunately, BOR appears
to be supporting more diversions even if the water is not physically available, putting
communities at risk.
Bradley Udall and Jonathan Overpeck’s 2017 research article explains the risks of lower flows
for the Upper Basin States:34

31. See at: http://conserveswu.org/wp-content/uploads/Udall_et_al-2017-Water_Resources_Research.pdf.
32. Colorado River Basin Stakeholders Moving Forward to address Challenges identified in the Colorado River Basin Water
Supply and Demand Study, Phase 1 Report: Executive Summary, Bureau of Reclamation, May 2015. and
https://www.usbr.gov/lc/region/programs/crbstudy/FactSheet_June2013.pdf
33. Colorado River Basin Stakeholders Moving Forward to address Challenges identified in the Colorado River Basin Water
Supply and Demand Study, Phase 1 Report: Executive Summary, Bureau of Reclamation, May 2015, page 3.
34. Udall, B and Overpeck, J. “The Twenty-First Century Colorado River hot drought and implications for the future”, AGU
Water Resources Research, 4 March 2017, pages 2404, 2407, at http://conserveswu.org/wp-content/uploads/Udall_et_al-2017Water_Resources_Research.pdf.
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“2000 and 2014 annual Colorado River flows averaged 19 percent below
1906-1999 average, the worst 15-year drought on record. One third or more of
the decline was likely due to warming.”
“The Upper Basin also has serious issues, one of which ripples into the Lower
Basin. Under such low reservoir conditions, there is also a high likelihood that
the Upper Basin states would have to curtail existing water deliveries to cities
such as Denver, Colorado Springs, Albuquerque, and Salt Lake City in order
to make required deliveries to Lake Mead. Heretofore, largely because of the
structure of the Colorado River Compact, the Upper Basin and Lower Basin
have been managed separately. With permanent flow declines of
approximately 20 percent, however, the required deliveries to Lake Mead
would become a hardship on the Upper Basin, as well as create Lower Basin
delivery shortages [Reclamation, 2007; Barnett and Pierce, 2009;
Rajagopalan et al., 2009]. The original compact, signed during one of the
wettest periods in the last 450 years [Woodhouse et al., 2006], did not envision
how large scale flow declines would be managed between the basins, and such
declines could cause an allocation crisis between the Upper and Lower Basins
[Adler, 2008].”
Utah has over-promised water to communities across the state in the Colorado River Upper
Basin, water that is no longer in the system. People own property worth millions of dollars
thinking they have water, and there isn’t any.
A 2014 Deseret News article Utah’s water managers explain the over allocation of its water. 35
“The Water Question: The staggering problem of determining water rights.
"‘Your paper water right may look very big and supply everything you are
asking, but the wet water, in reality, can be very different,’ Kent Jones, the
state engineer over water rights, said:
“‘The Colorado River, for example, holds 1.4 million acre-feet of water for
Utah to put to use. There are applications approved for more than 2 million
acre-feet, and about one half of that is currently in use.’ Jones said the
imbalance has yet to be a problem because the water has not been developed
— but the struggle will come with time, and those holding ‘junior’ rights will
go wanting.
“Many of the files are outdated, which means there could be a big difference
between what is in the file — paper water — and the actual water that exists or
is available — wet water.
“‘We are growing so much as a state and there is so much demand for water,
it is critical we know where these existing uses are and protect them,’ said

35. See at:http://www.deseretnews.com/article/865617715/The-water-question-The-staggering-problem-of-determining-waterrights.html; 2014 by Amy Joi O’Donoghue.
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Mike Styler, executive director of the Utah Department of Natural Resources.
‘And there is really no new water to be had.’
“Why should Utahns care? Because the nature of water rights is that there are
far more rights than the water that actually exists, so the task is to determine
what is real and what is not. [emphasis added]
“Of the 15 major watershed areas in Utah, just two of them have been
researched and adjudicated, which means that the investigation and
documentation work was carried out and a judge then issued a decree.”
The State’s web site of the Upper Basin Water Rights shows 2.5 MAFY of approved depletions.
But the Upper Colorado River Basin Compact only allows Utah to deplete 1.4 MAFY:36
•
•

“6,450,413 acre feet diversion; and
“2,542,092 acre feet depletions”

“Water rights can be quantified through both diversion and depletion volumes
of water, in acre feet per year (AFY). A water right is permitted to ‘divert’ a
specific amount of water, a portion of which will be returned to the river
depending on its use (i.e., through agricultural return flows or municipal
wastewater treatment plants). The portion of the right that is consumptively
used (mostly through plant evapotranspiration) is considered ‘depleted’ from
the basin. A depletion is defined as the part of the water that will not return to
the river system. It is the amount of water that is lost from the hydrologic
system based on the associated beneficial use. It is evaporated, transpired,
incorporated into products or crops, and consumed by humans or livestock.”
Consequently, there are significantly more approved water rights applications, which, if
developed, could potentially exceed Utah’s entitlement.37 All of the authorized city water rights
holders should be made aware of this over-allocation so they can implement water conservation
measures to protect their water supply for the future.
Further, in 2008 Utah passed a law (Utah Code 73-3-12) in an attempt to accommodate the LPP
water right that allows water agencies 50 years to prove up on their water rights and show
beneficial use. This was supposed to create some security for cities that they would get water in
the future. But this is a false promise due to Utah over-allocating its share of Upper Colorado
River Basin. As water supplies decline, it is unclear who will be able to use the water for the
long term.
Staff from the state’s water agencies said one could not rely on water rights listed on this web
page to determine depletions because they are not accurate. Some of these water rights were
never developed. They said the staff of the River Basin Planning Section Manager at UDWRe
would have a more accurate list of depletions because the depletions have to be reported to BOR.

36. See at: https://www.waterrights.utah.gov/distinfo/colorado/WRPriorityDDview.asp
37. Water Right Issues in the Upper Colorado River Basin of Utah, at:
https://www.waterrights.utah.gov/meetinfo/m042005/summary.htm
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However, when asked, UDWRe staff provided CSU an outdated depletion list using a water
budget model.38 CSU asked for a more specific list on what data was used for this chart so we
could cross check the water right holder approved applications. However, a specific and current
list was never provided. The outdated depletions estimated in Figure 1 in 2005 shows there is a
significant amount of water not included in the list of categories. A staff member said a reason
for the over-allocation of rivers and streams was due to not knowing how much water a stream
produced and the state wanted to make sure they captured it all. For instance, Bob Fotheringham,
retired Cache County Water Manager wrote in an article for the State Water Strategy Team,
Your Water Your Future” that, based on the records of the State Engineer, we may be up to 6
times over-appropriated in an effort to facilitate the full beneficial use of our water resources.
Further, a local water official stated that there are significantly more approved water rights
applications, which, if developed, could exceed Utah’s Compact entitlement.39
LPP water right 41-3479 should have lapsed in 2009.
BOR assigned the balance of Water Right No.41-2963 in 1995 with the understanding that any
portion of this water right that Utah did not develop within 50 years of the original 1958 water
right would lapse on the renewal date of Oct 6, 2009. In 2009, BOR was concerned about the
Ultimate Phase water right 41-3479 and wrote in its letter protesting the issuance of Water Right
41-3479 that it should have lapsed in 2009 due to the over-allocation of senior water rights
holders in the Green River tributaries. The LPP is a portion of this water right as BOR’s letter
states below:
“Water Right No. 41-3479 is a segregated portion of the Flaming Gorge water
right, Application to Appropriate No. A30414. This appropriation originally
included both the storage of water in Flaming Gorge Reservoir and the
beneficial use thereof for the “Ultimate Phase” of the Central Utah Project.
After the “Ultimate Phase” was deauthorized, Reclamation assigned this
portion of the appropriation to the Utah Board of Water Resources with the
understanding that any portion of this water right not developed within 50
years of the original approval date (October 6, 2009) would lapse.
“Reclamation is concerned that further extensions of the undeveloped portions
of the Flaming Gorge appropriation could jeopardize the future of the Central
Utah Project (CUP). To date, over $2 billion dollars have been spent to
develop the CUP, which supplies agricultural, municipal, and industrial water
to millions of Utah residents in the Uintah Basin, Heber Valley, and Wasatch
Front corridor. The key right for the CUP, Water Right No. 43-3822, has a
priority date of November 11, 1964. If all the senior undeveloped water rights
in the Green River and San Juan River Basins are developed, Utah would
exceed its portion of the Colorado River Compact and the Central Utah
Project water rights would be adversely impacted.
BOR protested the extension of time for the Ultimate Phase Water Right No. 41-3479 and, for
this reason, Utah made all of the Ultimate Phase water rights, which includes the right for the
38. See at: http://conserveswu.org/wp-content/uploads/Upper-Basin-DEPLETIONS-2014_Colorado_River_Compact.xls.pdf
39. Water Right Issues in the Upper Colorado River Basin of Utah:
https://www.waterrights.utah.gov/meetinfo/m042005/summary.htm
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LPP, junior to the Central Utah Project. All Ultimate water rights holders have to show proof of
beneficial use by 2020. Note that BOR also mentioned in its protest letter that if all senior
undeveloped water rights in Green River and San Juan are developed, Utah will exceed its
portion of water from the Colorado River Compact.
It appears that UBWR wants to reassert its 500,000 AFY water rights and link it to the 1956
legislation for the Ultimate Phase. It is stretching the intent of the 1956 legislation. The purpose
of the 1956 legislation was to build the CUP. This was done in 1964 with 500,000 AFY of
diversion from the Green River tributaries. Now UBWR wants to use water right 41-3479 to
draw another 447,000 AFY diversion for the Ultimate phase, relying on unused seasonal high
water to divert.
These two water rights, No. 41-3822 for the CUP Initial Phase and No. 41-3479 for the Ultimate
Phase account for about 977,000 AFY of runoff diversions. They are the most significant water
rights applications in the state’s history. A DEIS failed to do an analysis on how much runoff is
available to use in the next 50-years and who has the priority status for use it for 50-years.
Therefore, before the state keeps allocating more money to the LPP, there should be a
determination as to whether or not water will physically be available for the LPP over the long
term. BOR could do a new Hydrological Determination using 12.5 MAFY annual natural flow at
Lee Ferry to determine the long-term supply for the LPP and safe yield the state can plan on for
this project.
2.1 Action Alternatives Development 2.1.1 Scoping, page 12.
“Many commenters requested that a “conservation alternative” be considered
in the DEIS, but the only alternative with specific components that could be
analyzed in sufficient detail and was submitted to Reclamation during the
scoping period was the Local Waters Alternative, initially developed by
Western Resource Advocates in 2013. This alternative was considered but
eliminated from detailed analysis in this DEIS. No other alternatives were
submitted during the scoping period.”
Coalition: The DEIS failed to include a reasonable range of alternatives. The BOR did not
adequately explore the 2013 LWA as a reasonable alternative to building the LPP.
2.1.2 Criteria for Action Alternatives, page 12.
“To determine whether alternatives were reasonable under NEPA and should
be carried forward for detailed analysis in this DEIS, each alternative was
evaluated against 43 CFR 46.420(b) and was considered reasonable if it:
“1. Met the need for the Proposed Project as described in Section 1.2.1,
above;
“2. Accomplished the purpose of the Proposed Project as described in Section
1.2.3, above; and
“3. Was practical or feasible from an economical and technical standpoint. 13
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“To meet criterion 1, the alternative had to meet future water demands
through 2060 with a more diverse and secure water supply, as described in the
need for the Proposed Project (see Section 1.2.1, above).
“To meet criterion 2, the alternative needed to accomplish the purpose of the
Proposed Project (see Section 1.2.3, above).
“Alternatives that did not accomplish the purpose of the Proposed Project
were not considered ‘reasonable’ and thus were not carried forward.
“To meet criterion 3, the alternative had to be practical or feasible from an
economical and technical standpoint. If it was not, it was eliminated from
further study. Economic feasibility refers to the ability to repay the cost of
construction plus interest in addition to operation and maintenance charges.
Technical feasibility is defined as being able to use available technologies
and/or methods to successfully construct, operate, and maintain project
facilities.”
Coalition: The BOR cannot make its own criteria; it has to follow the regulations for evaluating
a project such as 43 CFR 46.420(b), and it did not. BOR stated that it used regulation 43 CFR
46.420(b) to guide their decisions on eliminating the LWA. 40 However, this regulation requires
that BOR as the decision-maker do an objective evaluation of the environmental impacts of the
project. The BOR failed in that responsibility and adopted the proponents’ unsupported claims
without evidence and adopted the proponents’ more damaging alternative.
Throughout the DEIS, BOR continually seems to make up arbitrary requirements that are not
based on any regulations. For example, BOR appears to be making up regulations for the
purpose and need for a project and creating its own reasons for eliminating any consideration of
a reasonable alternative and only identifying a choice between two other routes for the Lake
Powell Pipeline as the project alternatives to be evaluated.
BOR did not follow the intent of 43 CFR 46.420(b). The BOR should not have relied on the
proponents’ limiting assumptions that are clearly against the purpose of 43 CFR 46.420(b). For
an unknown reason, BOR thinks it complied with 43 CFR 46.420(b), but it did not (DEIS 2.1.2.
Criteria for Action Alternatives, page 12), for example by arbitrarily eliminating a reasonable No
Lake Powell Pipeline alternative, the 2013 LWA.
2.1.3 Alternatives Considered but Eliminated from Detailed Analysis, 2.1.3.1 Alternatives
Developed during the U.S. Federal Energy Regulatory Commission Licensing Process, page 13.
“Many comments were received regarding a water conservation. NEPA and
FERC application processes. Eventually, FERC requested that the UBWR
provide a detailed analysis of an action alternative that eliminated the LPP
and consisted of additional conservation actions, building additional water
storage, and constructing advanced treatment plants…”

40. 43 CFR § 46.420 describes how the responsible public officer should have overseen the development of the DEIS but the
BOR failed to do so because it let the proponents take control of the DEIS process without any oversight.
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Coalition: During the BOR’s scoping process and in the FERC process, the public made many
requests for a water conservation alternative to be studied. The proponents presented the
Alternatives Development Study Report #22 in 2016,41 but it was a flawed alternative by, for
example, limiting treatment of water high in TDS to only reverse osmosis, and now BOR has
used it to drop any consideration of a water conservation alternative, such as the 2013 Local
Waters Alternative to the LPP.
BOR ignored past Coalition comments provided to FERC about the concern that the Alternatives
Development Study report #22 made false assumptions. However, the BOR did not consider the
past comments made to FERC and based their decision on eliminating a water alternative
because of the proponents' flawed Alternatives Development Study Report #22. It shews and
undermines the entire DEIS process. Further, BOR ignored the Coalition’s January 2020 FERC
scoping comments42 as well as our FERC comments on the Notice Ready for Environmental
Analyses (NREA).43
NEPA requires that an EIS consider a reasonable range of alternatives to the proposed action. (42
U.S.C. § 4332(2)(C)) Typically, the lead agency and any Cooperating Agencies are responsible
for determining which alternatives are reasonable. They must explain the rationale for that
determination. However, the BOR used flawed data in Alternatives Development Study Report
#22 to make its decision to drop the LWA but did not provide the report for the decision makers
or the public to review.44
The proponents in the FERC application describe the flawed No LPP Alternative as follows:
“The No Lake Powell Water Alternative would involve a combination of
developing remaining available surface water and groundwater supplies,
developing reverse osmosis treatment of existing low-quality water supplies,
and eliminating residential outdoor potable water use as a conservation
measure in the (Washington County Water Conservancy District) WCWCD
service area. This alternative could provide a total of 86,249 acre-feet of water
annually to WCWCD and KCWCD for (Municipal and Industrial) M&I use
without diverting Utah’s un-allocated water rights from Lake Powell.”
Coalition: In the DEIS, the proponents continue to make false assumptions without evidence that
without the LPP, the only alternative is Reverse Osmosis (RO) and the elimination of outdoor
irrigation with potable water. They incorrectly base their analysis on the wrong information. The
Coalition has pointed this out in past comments, as have other public commenters. This incorrect
assumption is in the Final Alternatives Development Study Report, # 22, Chapter 6,
Recommended NO Lake Powell Pipeline Water Alternatives for NEPA Analysis 4-20-16.45 Then
the BOR cited this false assumption in its decision to eliminate consideration of the 2013 LWA
in the DEIS.
41. at: https://conserveswu.org/wp-content/uploads/2020/06/FERC-Alternatives-22-5-3-16.pdf
42. Lake Powell Pipeline Coalition Scoping Comments, January 2020, pages 9-15, at: https://conserveswu.org/2020/01/21/lppcoalition-scoping-comments/
43. Lake Powell Pipeline Coalition’s Notice Ready for Environmental Analyses (NREA) Comments FERC eLibrary no.
20160229-5176 ( February 29, 2018). page 4. See at: https://conserveswu.org/wp-content/uploads/FERC-comments-2018FILED-.pdf.
44. Coalition comments FERC eLibrary 20160229-5176 on February 29, 2016, The PLP Section 3.5
45. See at: https://conserveswu.org/wp-content/uploads/2020/06/FERC-Alternatives-22-5-3-16.pdf.
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BOR’s analysis to drop any water conservation alternative in the DEIS is therefore erroneous.
Conserve Southwest Utah determined that there is significant water46 in the watershed that could
and should be considered as future supply. Therefore, the claim, without evidence, that water
supplies would be insufficient by 2045 and the only available water would come from RO and
that residential outdoor potable water use would have to be eliminated was not based on fact.
No Lake Powell Water Alternative, page 13.
“The estimated cost of this alternative was $3.3 billion (see LPP Final Study
Report 22 – Alternatives Development [UBWR 2016a]).
Coalition: In a 2019 UBWR report 47, the cost was $1.555 billion, which contradicts the price in
the 2016 Alternatives Development Study Report #22 of $3.3 Billion. There was no explanation
in the DEIS for the difference in cost or rationalization for why the costs in the older Alternatives
Development Study Report #22 were used to eliminate any water conservation alternative and
the 2019 cost estimate that is closer to the cost in the DEIS was not. BOR must revise these costs
and produce a new, unbiased estimate for an accurate water conservation alternative, such as the
2013 LWA.
The DEIS continues:
“This alternative would satisfy water demands for the Proposed Project (part
of criterion 1, meeting the need for the Proposed Project) if the above
assumptions could be met but was eliminated based on the rest of criterion 1,
as well as criteria 2 and 3.
“It would not diversify the water supply because Washington County would
not have a second secure, reliable water source outside of the Virgin River
Basin, as described in the purpose and need statements and Project
Proponents’ objectives.
“Additionally, this alternative may not be technically feasible. Repurposing
outdoor potable water to indoor is not feasible because the WCWCD does not
have the ability or authority to require Washington County residents to
xeriscape their properties to more water efficient environments, although the
WCWCD does employ landscape rebates. RO is a costly method for increasing
water supply with potential adverse environmental effects related to
diminished flows in the Virgin River affecting endangered fish species and also
the disposal of spent brine materials.
“Furthermore, it may not be feasible to acquire or convert all private
agricultural water rights to M&I use. Some landowners may not be willing to
sell or give away their water rights or land for development. It is not the
disposition or mission of the WCWCD to develop or condemn land. Beyond
46. CSU presentation on water supplies Sept 17, 2018 Finance Board see at: http://conserveswu.org/wpcontent/uploads/FinanceBoard-2018-Sept-17-FINAL-pp.pdf; and audio (start at 43:38 into the audio) https://www.utah.gov/pmn/files/429905.MP3.
47. UBWR FERC filing, Water Use Conservation Update. January 17, 2019, page 11, Cost of Extreme Conservation Proposal
Utah Board of Water Resources, Attach C, Update Water Needs Assessment, January 17, 2019, page 11, Table 3 Costs of
Extreme Conservation Proposal $1,555,000,000, at,https://elibrary.ferc.gov/idmws/file_list.asp?accession_num=20190118-5151.
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the criteria mentioned above, it would likely change some of the culture and
aesthetics of the area, possibly reducing the desirability of the area.”
[emphasis added]
Coalition: It is an unfounded assumption that without the LPP, our area would likely change the
culture and aesthetics of the area, possibly reducing the desirability of the area. Other
communities in the west use much less water per capita, and their communities are thriving.
As we described above that the BOR could not develop its own set of criteria, it also must follow
the Federal Code of Regulations and other regulations to evaluate a proposed project.
The main feature of the Local Waters Alternative is an emphasis on greater conservation. Future
per-capita demand is modeled to decline by 1 percent per year – that is, every year per capita
water use would decline by 1 percent based on each previous year’s level of per capita water use,
through 2060 (WRA 2013). This alternative has multiple components (WRA 2018):48
The DEIS eliminated this alternative based on criteria 1, 2, and 3.
One of reasons in the DEIS for dropping the LWA was that an annual rate of conservation 1
percent was not considered reasonable. However, a 1 percent annual decline, as used in the
LWA, is, indeed, reasonable; BOR fails to explain why they think it is not. As mentioned above,
the BOR cannot create its own set of rules; it has to comply with NEPA regulations.
DEIS continues with respect to the Local Waters Alternative on page 14.
“However, the Local Waters Alternative could partially meet the need and
achieve part of the purpose of the Proposed Project (meet future water
demands in 2060) if all the supply and demand assumptions can be met. One of
the assumptions of the Local Waters Alternative is that the WCWCD would
have to require a higher rate of water conservation (1 percent per year for 40
years) than what is found in the Proposed Project, which is 20 percent over a
40-year period. Although the WCWCD encourages conservation through
conservation rebate programs, they do not have the ability or authority to
require Washington County residents to xeriscape their properties to more
water efficient environments or nearly eliminate outdoor water use. This DEIS
has been prepared in response to the Proposed Project and does not attempt to
compel Washington County residents to modify, change, or curtail their
current culture, lifestyle or social expectations.”
Coalition: A 1 percent decline in water use is reasonable and explained in detail below. BOR
should not use it as a reason without evidence to drop the 2013 LWA. In 2015, Washington
County used 302 GPCD; by reducing demand just 1 percent each year, we could eliminate the
need for 86,000 acre-feet of additional water by 2060, even using BOR’s population projections.

48

Western Resource Advocates, “Comments on the Preliminary Licensing Proposal for the Lake Powell Pipeline, Project No. P12966-001”, November 16, 2018, at: https://conserveswu.org/wp-content/uploads/2020/06/WRA-Locals-Water-Alternativeupdated-2018.pdf
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Summary of the 1 percent Conservation Alternative from the 2013 LWA.49
“In summary, the 1 percent water conservation alternative is a feasible and
responsible solution to the water management issues facing Washington
County. If implemented, it would result in total demand of 115,000 AFY in
2060, with a system-wide water use rate of 176 gallons per capita per day,
similar to other communities’ rates of water use today.50 This section presents
an analysis of future supplies for Washington County and includes both reuse
(recycled) water and agricultural-urban water transfers. The reuse volume
reflects the lower level of water use under the 1 percent conservation scenario.
And, water supplies made available from agriculture lands is predicted to be
greater than what was predicted in Draft Study Report 19. These future
supplies, along with water conservation, can be phased in overtime as needed,
thereby providing water managers with options that are more flexible than the
Lake Powell Pipeline. This is especially important given the uncertain
economic development and population growth (as underscored by the recent
significant shift in GOPB population projections). Thus, pursuing additional
water supplies in an incremental, diversified approach is preferable to relying
on a single, large project that may unduly commit residents to high repayment
obligations.”
WRA noted that the USGS has documented a national trend of declining per capita water use in
the municipal sector since 2005.51 WRA also submitted in the 2018 FERC filing an Appendix.
Municipal Deliveries of Colorado River Basin Water by Pacific Institute.52
“This report documented 100 cities and water agencies in the Colorado River
Basin, finding that the majority of people receiving water from the Colorado
River basins live in an area where per capita deliveries dropped an average of
a least one percent per year from 1990 to 2008. Some of the water agencies
that achieved per capita declines of 1 percent or more per year are located in
Utah, namely Salt Lake City, Provo. West Jordon, Orem. Springville and
Pleasant Grove, indicating that this is a trend, are not unique to other states.
Therefore, the minimal reductions to per capita water use proposed by UBWR
are unrealistic and unreasonable.”53
BOR failed to address accurately the 2013 LWA54 analysis submitted as a water conservation
alternative. The DEIS uses the wrong baseline data for the LWA in its analysis. The 2013 LWA
49. at: Western Resource Advocates, “The Local Waters Alternative to the Lake Powell Pipeline”, 2013, p. 23, at:
https://westernresourceadvocates.org/publications/the-local-waters-alternative/
50. Western Resource Advocates. 2003. Smart Water: A Comparative Study of Urban Water Use Efficiency at:
https://www.waterboards.ca.gov/waterrights/water_issues/programs/hearings/cachuma/comments_rdeir/pacific_institute/4otherre
ports/wra_ch3smartwater2003.pdf
51. USGS Summary of Estimated Water in the US 2015 at: https://pubs.usgs.gov/circ/1441/circ1441.pdf
52. Cohen, M., “Municipal Deliveries of Colorado River Basin Water”, Pacific Institute, June 2011, at:
https://pacinst.org/publication/municipal-deliveries-of-colorado-river-basin-water-new-report-examines-100-cities-and-agencies/.
53. Western Resource Advocates, “Comments on the Preliminary Licensing Proposal for the Lake Powell Pipeline, Project No.
P-12966-001”, November 16, 2018, page 12, at: https://conserveswu.org/wp-content/uploads/2020/06/WRA-Locals-WaterAlternative-updated-2018.pdf.
54. Western Resource Advocates, “The Local Waters Alternative to the Lake Powell Pipeline”, 2013, p. 24, at:
https://westernresourceadvocates.org/publications/the-local-waters-alternative/.
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does not include RO. Without the correct baseline information, the analysis used by BOR to
eliminate the LWA alternative is wrong. The only No Lake Powell Alternative the BOR
analyzed is in the Alternatives Development Study Report #22.
The Coalition’s comments in past years have described that the proponents are using flawed data
to determine the conservation gain, but they continue to assert the claim, nonetheless.
DEIS continues, regarding Local Waters Alternative page 14.
“Conversion of agricultural water to M&I use is another component of the
Local Waters Alternative. It requires at least 13,700 acre-feet of conversion to
meet this alternative’s projected demand, which is based on the more
ambitious conservation goal. Olds (2018) estimated that up to 23,000 acre-feet
of water per year would be available for conversion. However, Olds (2018)
also noted that this may be the upper range of possible conversions and that it
could be cost prohibitive to obtain some of those water rights. The UBWR
asserts that up to 10,080 acre-feet is available for conversion without pursuing
“buy and dry” programs (Final Water Needs Assessment – UBWR 2016b).
Furthermore, it may not be feasible to acquire or convert all private
agricultural water rights to M&I use. Some landowners may not be willing to
sell their water rights for land development or cease their agricultural
operations. It is not the disposition or mission of the WCWCD to develop or
condemn land to obtain water rights.”
Coalition: With respect to agricultural water conversions, the DEIS uses the wrong data for its
decision to eliminate a water conservation alternative because the LWA included an extreme
amount of agriculture water conversion. The BOR unreasonably asserts without evidence that
meeting demand of 193 GPCD, as proposed in the 2018 Local Waters Alternative, that relies
only on the Virgin River watershed, would require extensive xeriscaping, including converting
existing homes, and 100 percent conversion of agricultural water use to M&I use, which is not
the case.
The DEIS doesn’t account for all the agricultural water in the supply by not counting how much
agricultural water not used by cities, whether supplied by the irrigation companies and private
landowners. There is much more water that should be considered as supply that is not being
counted. Therefore, there are more supplies than the proponents are accounting for in the DEIS.
If we have more supplies, then the need for the LPP will go down.
Over time as agricultural lands are developed, cities acquire those rights for their secondary
water systems. Projected populations cannot be housed in anything similar to current patterns
without extensive development on, and conversion of water from, agricultural lands.
The 2011 Water Needs Assessment55 estimated the amount of agricultural water to be 86,760
AFY in 1990. The WCWCD, on the other hand, only claims about 10,800 AFY of agricultural
water that will convert to residential use from now to 2060. The LWA estimated about 13,700 35,200 acre-feet will convert to residential use from 2005- 2060. This seems reasonable because
there is much more agricultural water not accounted for in supply. Some of the 86,670 AFY of
55. UDWRe, Lake Powell Pipeline Study Water Needs Assessment, March 2011, p. 4-42, at: https://conserveswu.org/wpcontent/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf.
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 40 of 186

9664

water is still in the system and currently used someplace keeping something green, either a
pasture, a yard, or public open space; all of it needs to be accounted as the supply for in the
DEIS.56
Again, this is a large discrepancy in reported water supply. Some of this water has already
converted to M&I, and much of the remaining will have to be treated and some will convert to
culinary without treatment.
The 2016 Water Needs Assessment (WNA)57 shows:
“2.5 Agricultural Conversion for M&I Supply
“As municipal development occurs over existing agricultural lands, water will
be converted from agricultural to municipal uses. To estimate the amount of
water that might be obtained from these conversions, the State of Utah duty of
water values were used. Water quality concerns and groundwater
sustainability were not considered in this computation.”
The Declared M&I Supply
Table 2 shows proponents’ claim that 98,528 AF of existing and future culinary and secondary
water supply will be available to the county by 2060 and that it will not support the projected
growth by 2045.
Table 2. Water supplies identified in the FERC study reports:

AFY

WCWCD - current
Cities in Washington County
WC – future (local projects)
WC – future reuse/secondary (10,000 AG/7,360 reuse)

32,225
35,273
13,670
17,360
98,528
(2060)

Total existing & future supply without LPP

Source: Table ES-1 Existing and Future Reliable Culinary Supplies for Washington County
2015 Water Needs Assessment)
The 98,528 AFY available from local sources by 2060 per the WCWCD ignores many existing
water supplies and those that could be developed locally in the future cited below.
However, the WCWCD claims they have plenty of water in information given to the Fitch credit
agency to support its own credit rating. The Fitch report reads:58
“Fitch Affirms Washington County Water Conservancy District’s, UT Water
Revs at 'AA'; Outlook Stable

56. Utah Board of Water Resources, Lake Powell Pipeline Water Needs Assessment, page 4-42, March 2011, at:
https://conserveswu.org/wp-content/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf.
57. UDWRe, Lake Powell Pipeline Study Water Needs Assessment, April 2016, p. 2-14, at: https://conserveswu.org/wpcontent/uploads/FERC-Water-Needs-ASSESSMENT-19-5-5-16.pdf.
58. Business Wire, “Fitch Affirms Washington County Water Conservancy Dist's, UT Water Revs at 'AA'; Outlook Stable”,
December 18, 2015, at: https://www.businesswire.com/news/home/20151218005863/en/Fitch-Affirms-Washington-CountyWater-Conservancy-Dists.
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“December 18, 2015 01:40 PM Eastern Standard Time
“SAN FRANCISCO--(BUSINESS WIRE)--Fitch Ratings has affirmed the
following Washington County Water Conservancy District, UT (the district)
obligations at 'AA':
“About 28 percent of the district's 32,000 acre feet (af) per year of water
sources is surplus and will be used to serve future growth and another 13,900
AF will come online in the next few years. The district's typical peak summer
demand is 37 million gallons per day (mgd), though usage declined last year
due to wet weather, and winter demand is 6-7 mgd compared with capacity of
60 mgd. The district is operating a groundwater recharge program that
currently provides access to 100,000 AF of stored water and will ultimately
provide up to 300,000 af.”
The LPP studies acknowledge the 100,000 AF of water in the Sand Hollow Aquifer and the
possibility of 300,000 AF of water of mentioned in the Fitch credit report from the WCWCD to
the credit agency. But, the WCWCD in the LPP studies only claim 4,000 AFY is the possible
yield from the aquifer by 2060. This is a very large disparity in declared usable water supply that
needs better disclosure by the WCWCD in the DEIS.
The WCWCD doesn’t count all water supplies.
The WCWCD itself reports that the cities have additional supplies not identified as future water
by the WCWCD:59
“Based on the Utah Division of Water Rights point of diversion coverage, there
are 1,276 active underground water rights with points of diversion within the
Navajo/Kayenta and the Upper Ash creek aquifers. These water rights claim 590
cfs or 332,760 acre-feet/year from the petitioned aquifers. Accounting for the fact
that some water rights declare more than one type of use, there were 160
commercial water rights, 249 stock watering rights, 296 domestic rights, and 969
irrigation rights (DWR Database, 2000). The Utah Division of Drinking Water
indicated there are 23 public water systems with 49 public drinking water wells
with water quality data.”
While Washington County’s water rights are over-allocated, WCWCD only claims 35,452 AFY
from cities will be used as supply by 2060.60 However, the report above reveals the cities have
much more than 35,452 AFY of water which they could develop in the future. The problem is
the WCWCD doesn’t consider all the water supplies in the county that could convert to culinary
or secondary use by 2060.
Table 3, reproduced from Table 7 in the 2013 Local Waters Alternative study61, shows estimates
of Washington County’s future supply that include more agricultural water conversion and more
59. Washington County Water Conservancy District Petition for Classification of the Navajo/Kayenta and Upper Ash Creek
Aquifers Chapter VI, p. VI-1, at: https://www.wcwcd.org/wp-content/themes/wcwcd/pdf/Classification%20Petition_2005.pdf.
60. UDWRe, “Lake Powell Pipeline Project Water Needs Assessment-FINAL”, April 2016, at: https://conserveswu.org/wpcontent/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf
61. Western Resource Advocates, “The Local Waters Alternative to the Lake Powell Pipeline”, 2013, p. 24, at:
https://westernresourceadvocates.org/publications/the-local-waters-alternative/
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reuse; this is significantly more water than the WCWCD included in supply; note that the
WCWCD only claims 100,000 AFY by 2060 but the LWA calculates between 116,300 and
138,000 AFY.
Table 3. Water supply alternatives from the Local Waters Alternative analysis.
Supply Alternative
WCWCD Current Supplies and
Ash Creek
Reuse
Agricultural Water Transfers
Sub-Totals
Total

Culinary
(AFY)

Secondary
(AFY)

78,400

7,500

---

16,900

---

13,700-35,200

78,400

38,000-59,600
116,300-138,000

Additional supplies could include:
1. As agricultural lands are developed more water will become available for M&I use.
2. Increase efficiently of the WCWCD’s current water projects because the water provided
for use from their projects is very low.
3. Private landowners hold water rights and as they develop their land more water becomes
available for development.
4. Increased reuse62 and treatment of abundant brackish water.
5. Inventory all water resources in the county not counted by the WCWCD as supply.
6. Inventory the cities’ ability to provide future water supplies not counted by the WCWCD.
7. Stormwater capture.63
8. Rainwater harvesting.64
9. Grey water.
Undeclared Local Water Supply Sources by WCWCD
In arguing the need for the LPP, the WCWCD limits what water sources it considers. However,
there are many additional sources it could pursue locally, at lower risk and cost than the LPP:
•

Appropriate accounting of yield from local sources. Estimates of yield from existing
local water supplies should be reviewed by an independent body to assure that they are
not being artificially limited or underestimated in an effort to justify the LPP. For

62. EPA, “Water Reuse and Recycling”, 2020, at: https://www.epa.gov/waterreuse.
63. Shimabuku, M. et al., “Stormwater Capture in California: Innovative Policies and Funding Opportunities”, Pacific Institute,
June 2018, at: https://pacinst.org/wp-content/uploads/2018/07/Pacific-Institute-Stormwater-Capture-in-California.pdf.
64. Poindexter, J. “23 Awesome DIY Rainwater Harvesting Systems You Can Build at Home”, Morning Chores, at:
https://morningchores.com/rainwater-harvesting/.
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example, WCWCD claims that Sand Hollow and Quail Lake reservoirs and Sand Hollow
aquifer, fed from the Virgin River, can only provide about 30,000 AFY as annual supply
to 2060. Elsewhere,65 UDWRe projects 113,000 AFY Virgin River depletion to 2050—
more than triple the claim of 30,000 AFY. This higher amount of water is not identified
in future supplies. This is spring high-water flows that can be stored in reservoirs.
•

Inclusion of water rights from private landowners that convert from agriculture to
municipal and residential development. We do not advocate the development of
agricultural land, but we do recognize that wherever agricultural land is converted to
other uses, water could be converted to culinary or secondary use. More analysis is
required to account for agricultural water, estimate its conversion rate, and determine its
treatment costs.

•

Increased reuse and treatment of abundant brackish water. There are several
substantial sources of water considered to be too saline for M&I use. Given the current
project cost of the LPP, it would seem wise to review these analyses.

•

Increased use of secondary water for yards and municipal irrigation. Especially
given the conversion of agricultural water, and particularly with the high rates of new
development, it makes sense to require greater use of secondary water for landscape use.
WCWCD claims it has no control over local ordinances, but it can and does have great
influence on local policies with respect to water. It makes sense to consider updating
local landscape regulations to require better planning for water use in new development.

•

Innovations in water management. Other alternatives, including undeveloped city
water rights, rainwater capture, more careful analysis of increased yield from the Virgin
River and local reservoirs and underlying aquifers, used to seem inconsequential in terms
of supply. However, these are significant water sources that are being ignored in
UDWR’s Water Needs Assessment for the LPP. (See comments on water supplies
below.)

•

Water Use Pricing to signal conservation. Water budget rates have been shown to
reduce water use by 50 percent66 and pay for themselves over time.

•

Better water conservation planning to lower demand. It should use industry-standard
planning and management processes to develop plans that are executable and accountable
in terms of objectives, tasks, schedules, responsibilities and budget. Existing documents
following current UDWRe guidance do not continue these basic elements and therefore
are neither executable nor accountable. They will not result in significant water
conservation, but rather contain background information on infrastructure, current usage
and measures that could be taken. Conservation goals should be tied to estimates of
future water supplies and what has been achieved elsewhere. Methods to reduce usage
should be studied and ranked, and then incrementally implemented in projects that are
planned to move us toward the goal in measurable steps.

65. UDWRe, “Utah Perspective, The Colorado River”, 2nd Edition, May 2002, page 8,see at:https://water.utah.gov/wpcontent/uploads/2019/01/TheColoradoRiverart.pdf.
66. Conserve Southwest Utah, “Water Budget Rates Workshop”, held October 30, 2014, see at:
https://conserveswu.org/programs/water-conservation/; see workshop summary at: https://conserveswu.org/wpcontent/uploads/2014/10/Workshop-Summary-3.pdf.
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The WCWCD has more than 147 water rights that are not included in the DEIS supply.67
Excluding Water Supply
Another way the district limits the declared water supply is by only counting water as supply that
meets EPA drinking water standards in the county. Instead the studies should require full
disclosure of all water resources in the county. Water treatment of the abundant lower quality
water in the county would be a cheaper alternative to LPP. Water treatment costs are rapidly
decreasing as new technologies and economies of scale drive the costs down as the world is
forced to look to these water sources. The proponents completely omit this; per a FERC study
report: “Water supplies that meet the EPA’s secondary untreated MCL for drinking water of
TDS less than 500 mg/L are deemed usable for culinary purposes in this assessment.”68
WCWCD has been unwilling to declare more of its storage as supply. Examples of reducing
supply to show very low yield include WCWCD’s listing of reservoirs in Table 4.69
Table 4. CSU description of reservoir capacity and yield.
Capacity
Storage Facility
(AF)
40,000
Quail Creek Reservoir
(fills every year)
50,000
Sand Hollow Reservoir
(fills every year)
Total Reservoir
90,000
Sand Hollow Aquifer
Identified
100,000
Potential, from FITCH report
300,000
Total
390,000

Declared Yield
(AFY)

26,922
4,000 wells

The WCWCD is only declaring an annual yield of 7 percent of its capacity. The DEIS is
insufficient because it didn’t include these water supplies, including that WCWCD has more than
140 well water rights not considered as supply.70
2.3.1 No Action Alternative, page 20.
“In the absence of the LPP (i.e., under the No Action Alternative), the
WCWCD would pursue other projects not listed in Table 2.3-1 that have been
part of their long-term planning (WCWCD 2020). These projects may include
Warner Valley Reservoir (includes RO treatment of Virgin River water),

67. WCWCD change of address letter to Utah Division of Water Rights for 147 water rights, June 29, 2009, at,
https://www.waterrights.utah.gov/docImport/0525/05256641.pdf.
68. Utah Division of Water Resources, Water Needs Assessment, page 2-10, 2016, at: https://conserveswu.org/wpcontent/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf.
69. Utah Division of Water Resources, “2015 Municipal and Industrial Water Use Data, 2019 Version 2”, at:
https://water.utah.gov/wp-content/uploads/2019/08/2015-MI-Data-2019-v2.pdf.
70. WCWCD change of address letter to Utah Division of Water Rights for 147 water rights, June 29, 2009, at,
https://www.waterrights.utah.gov/docImport/0525/05256641.pdf.
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additional wastewater reuse, water rights acquisitions, stock acquisitions, and
additional agricultural conversion from development.
“It would be speculative to include these potential projects in this analysis
because it is unknown which, if any, of these projects may be built by 2060 in
the absence of the LPP. If any of these
projects become foreseeable prior to completion of the LPP NEPA process,
they would be addressed.”
The DEIS is deficient because it extended the timeline out to 2075 for analysis and still doesn’t
count the Warner Valley Reservoir project as future supply. WCWCD has available water rights
to divert up to 40,000 acre-feet of low-quality water annually from the Virgin River at the
Washington Fields Diversion to be stored in a future Warner Valley Reservoir. This project will
provide for more efficient storage, management, blending, and conservation of these water
resources. WCWCD includes this in its future plan71 for 2060 but doesn’t identify it as future
supply in the studies. The reservoir has been considered by WCWCD and its predecessors for
more than 50 years. There are several technical and engineering challenges that must be
overcome before the project can move forward. For example, the reservoir would store Virgin
River water that is unsuitable for culinary and landscape irrigation due to contamination from
TDS from local natural hot springs. In the past, treatment possibilities were limited to reverse
osmosis, which is expensive and creates complicated environmental impacts (e.g., storing
removed salts). However, newer technology promises more cost effective and environmentally
friendly solutions to reverse osmosis and other issues associated with Warner Valley Reservoir.
The Reasons for our High Use/Demand
There are a variety of reasons for the high water use in Washington County, including our area’s
culture, awareness, and lack of water conservation price signals. The cultural aspect is the most
difficult to understand. It could include the fact that many residents come from areas that have
more abundant water where expansive lawns are normal, or historic difficulty storing water
(including catastrophic dam failures). The awareness aspect is easier to understand. Generally,
despite the efforts of water departments, there is very little awareness that water is precious and
should be conserved. We obviously live in a desert, with many cues (desert ecosystems, low
rainfall, hot summers), but there are few official signals that we should conserve water:
• Institutions (schools, churches, golf courses) and businesses are generally not landscaped
in arid vegetation.
• Regulations, landscape ordinances, or requirements on water use or penalties for wasting
water are largely missing.
• Communications about the need for conservation are indirect and infrequent.
• Little comparative data given to customers on their water use relative to goals and other
customers is largely missing.
The biggest reason, however, is that there is no quantitative economic signal for our water
departments that water has special value. Utah has some of the cheapest water rates in the
country, and Washington County has some of the cheapest in Utah, despite being one of the
driest counties in one of the driest states. A commodity that is priced as if it has no value is
treated as if it has no value. We purposefully even hide the real cost of water by including a
71. UDWRe, “Prepare 2060, A Statewide Water Infrastructure Plan”, 2018, at: http://prepare60.com/Content/SWIP.pdf
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 46 of 186

9664

significant line item in our property taxes for water, making about half of the price of our water
not dependent at all on how much we use. Utah is one of the few states with this practice.
Certainly, it is against normal business practices, where infrastructure improvements must be
funded from the normal revenue stream. On top of this issue is the problem that water pricing is
largely disconnected from usage; our county’s water rates are so low with such small price
tiering that it makes no difference how much a normal home or business uses. The step increases
in the rate structure are so shallow that it sends no conservation signal. There is overwhelming
data that pricing is the most influential factor in water use. Water budgeting72 is a very cheap,
very fair, and highly successful way to dramatically reduce water use. The budgeted rates are
structured to support the water district’s revenue requirements.
2.1.3.1 Local Waters Alternative, page 15-16: Reuse.

“Under the Local Waters Alternative, projected reuse would need to increase
by 16,900 acre-feet to meet this alternative’s projected demand. By
comparison, an increase of 7,300 acre-feet of reuse water is projected under
the Proposed Project. The 16,900 acre-feet from the Local Waters Alternative
would require upgrading the existing St. George City treatment plant beyond
its current maximum design and/or building a new treatment facility to treat
that much water, whereas the Proposed Project would only maximize the
existing treatment plant to the designed capacity. Both the Local Waters
Alternative and the Proposed Project would require additional storage to
accommodate the treated reuse water.
“Therefore, this alternative does not fully meet the need or accomplish the
purpose of the Proposed Project; instead, it would likely introduce additional
risk to the WCWCD’s overall water supply and only provide a single source of
water rather than a more diverse and secure water supply through a second
source.”
Coalition: BOR claims the projected 16,000 AFY of water reuse by 2060 in the LWA is too
high. Although if the community’s population grows to 500,000 people, there will undoubtedly
be more water than in low projections of 7,300 AFY by the proponents. Therefore, the 16,000
AFY reuse in the LWA by 2060 is reasonable and should not be reason to eliminate the LWA as
an alternative.
When, in 2006, the Utah Legislature passed the Lake Powell Pipeline Development Act, it also
passed the Wastewater Reuse Act73. The Legislature had officially authorized reuse in 199574. A
May 2018 reuse presentation75 to the governor’s Executive Water Finance Board (EWFB)
showed that twelve reuse projects were filed in eleven years under the 1995 version of the law.

72. See analysis at: http://conserveswu.org/programs/water-conservation/.
73. Utah State Legislature, Wastewater Reuse Act, 73-3c-101, 2006, at: https://le.utah.gov/xcode/Title73/Chapter3C/C733c_1800010118000101.pdf.
74. Utah State Legislature, Utah Business Trust Registration Act, 16-15-101, 1995, at:
https://le.utah.gov/xcode/Title16/Chapter15/C16-15_1800010118000101.pdf
75. Hartvigsen, D., “Why aren’t we reusing more water?”, Smith Hartvigsen, PLLC, at:
https://www.utah.gov/pmn/files/399003.pdf
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However, after the repeal of the Wastewater Reuse Act in 2006, only seven reuse projects had
been filed in twelve years.
The mayor of South Jordan, Utah, also presented to the EWFB regarding her city’s reuse
project.76 It was designed similar to a reuse facility in Altamont, Florida,77, 78 that does not use
reverse osmosis, and the costs are half of reverse osmosis.
We do not agree with the BOR’s reasons for eliminating the 2013 LWA alternative. On a list of
19 resources evaluated in the DEIS, both LPP route alternatives have cumulative negative
environmental effects, while a conservation alternative would have little or no negative effect.
The National Environmental Policy Act (NEPA) was intended to move agencies such as BOR to
prefer alternatives that minimize damage to the natural and human environment; however, the
BOR’s preferred alternative is the most damaging alternative.
2.3 Descriptions of Alternatives Carried Forward for Detailed Analysis; 2.3.1 No Action
Alternative, page 20.
“The other projects are not developed in sufficient detail to analyze them in the
No Action Alternative. The Sand Hollow Recharge and Recovery project will
be developed at some point in the Sand Hollow well field. The Westside
Arsenic Treatment is related to the Navajo sandstone aquifer and is not
currently planned for development. The combined Groundwater Well
Development projects are named and listed, but locations and numbers of
wells are not known at this time. The reuse project is a current plant that could
be maximized to its 11,200 acre-feet annual design capacity. Maximizing reuse
through this plant does not create additional environmental effects. Finally,
agricultural conversion would occur as agricultural lands are developed.
However, currently each conversion location and amount of water is unknown.
“In the absence of the LPP (i.e., under the No Action Alternative), the
WCWCD would pursue other projects not listed in Table 2.3-1 that have been
part of their long-term planning (WCWCD 2020). These projects may include
Warner Valley Reservoir (includes RO treatment of Virgin River water),
additional wastewater reuse, water rights acquisitions, stock acquisitions, and
additional agricultural conversion from development. It would be speculative
to include these potential projects in this analysis because it is unknown which,
if any, of these projects may be built by 2060 in the absence of the LPP. If any
of these projects become foreseeable prior to completion of the LPP NEPA
process, they would be addressed.”
Coalition: The proposed developments for supply are not speculative because they are in the
long-term plans of the proponents. The proponents have now extended the timeline to 2075. The
BOR does not adequately describe the baseline of the No Action Alternative so that it could be
76. South Jordan City, “Overview of South Jordan Water Conservation Program & DPR Demonstration Project”, 2019, at:
https://www.utah.gov/pmn/files/505541.pdf
77. Altamonte Springs City, Florida, city website, at: https://www.altamonte.org/754/pureALTA
78. Florida Potable Reuse Commission, “Framework for the Implementation of Potable Reuse in Florida, January 2020, at:
http://www.watereuseflorida.com/wp-content/uploads/Framework-for-Potable-Reuse-in-Florida-FINAL-January-2020web10495.pdf
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compared accurately. The BOR has to provide a benchmark enabling decision-makers to make a
comparison of the magnitude of environmental effects of the action alternatives. This would give
a clearer picture of the differences in the other options that are currently lacking.
The BOR must fulfill the agency’s responsibilities of providing the baseline data of the No
Action Alternative in Washington County by collecting water rights data for Washington
County, by collecting water data from agricultural irrigation companies in Washington County,
by collecting water right information from large land developers. The current explanation for not
evaluating the No Action Alternative is not sufficient, lacks a detailed justification, including all
the water supplies in Washington County, and, thus, violates NEPA.79
2.3.2.12 Lake Powell Pipeline Water Exchange Contract, page 27.
“This alternative relies upon the proposed LPP water exchange contract
between the UBWR and Reclamation. Under the exchange contract, the UBWR
would forbear the diversion of a portion of the natural flows of the Colorado
River to which the UBWR is entitled under the Upper Colorado River Basin
Compact and the Colorado River Compact of 1922 and allow these flows to
contribute to meeting the ESA Upper Colorado River Recovery Implementation
Program requirements in Reaches 1 and 2 of the Green River. In exchange, the
UBWR would deplete an equal amount of water released from Flaming Gorge
Dam throughout the year and available at Lake Powell. The exchange would
assist Reclamation in meeting its ESA obligations and be in compliance with
the 2006 Flaming Gorge ROD
(https://www.usbr.gov/uc/envdocs/eis/fgFEIS/index.html). It would also
provide the UBWR with a more reliable water supply for Washington County.
This exchange contract would not entitle UBWR to call for releases from
Flaming Gorge.”
Coalition: The BOR describes the water exchange contract for the Lake Powell Pipeline this
way:
“The proposed project will not change the releases of Flaming Gorge stored water to the
Green River, which will continue to occur as specified in the 2006 ROD. Therefore,
effects of Flaming Gorge releases to the Green River will remain the same as those
previously analyzed in existing Reclamation models and covered by the 2005 Flaming
Gorge EIS.”
However, the modeling used in the 2005 Flaming Gorge EIS didn’t consider that climate change
will reduce future flows. Due to the use of outdated hydrological modeling it is also uncertain
how much water can be sold out of Flaming Gorge Reservoir in a water service contract for the
LPP.
As an example of the confusion, to clarify the issue Utah Rep. Scott Chew wants a new study,
and he introduced a House Continuing Resolution HCR 23 in the 2020 Utah legislative session.

79. 40 CFR § 1502.14 (b) Devote substantial treatment to each alternative considered in detail, including the proposed action so
that reviewers may evaluate their comparative merits.
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It expressed concerns with the Flaming Gorge Dam’s 2006 Record of Decision (ROD). Although
H.C.R. was withdrawn it will be resubmitted in the 2021 session, it reads:
“NOW, THEREFORE, BE IT RESOLVED, that the Legislature of the state of Utah,
the Governor concurring therein, support the creation of a new management plan that
allows stakeholders to participate in a plan that allows stakeholders and endangered
fish to benefit.”80

We agree with representative Chew that the 2006 ROD is not adequate for the management of
the dam, and a new study is needed. The Coalition is concerned that the DEIS is not sufficient
because it uses an outdated 2006 ROD to make decisions on the LPP water exchange contract. It
also doesn’t analyze the water coming from the Flaming Gorge Reservoir.
Most importantly, hydrological conditions have changed since the Flaming Gorge 2005 EIS was
completed. The changes include over-allocation of water rights, reduced snowpack and stream
flows, reduced storage and using an outdated hydrological model that only considers the 100year historical flows at Lee Ferry. The model used in the Flaming Gorge EIS does not consider a
changing climate over the 50-year water exchange contract. Consequently, we suggest there may
not be enough water left in Flaming Gorge Reservoir for the LPP and a new study needs to be
completed.
For instance, the 2005 EIS doesn’t consider lower flows in the Colorado River predicted by flow
changes at 2050 ranging from -7 percent to -27 percent from Udall and Overpeck81 and -14
percent to -31 percent from Milly and Dunne82, which studies were even cited in the DEIS to
predict lower flows in the Virgin River.
Also, the 2005 EIS did not analyze the lower flows predicted in the BOR’s 2012 Colorado River
Basin Water Supply and Demand Study (Basin Study), Technical Report B – Water Supply
Assessment. It estimates possible future flow reductions by using the Global Climate Model
(GCM) projections.
Information on the GCM from the Basin Study includes the following, from “8.0 Future Supply
under the Downscaled GCM Projected Scenario, 8.1 Methods, page B-43:83
“Future changes in climate variability and trends, and their influence on
streamflow and Basin water supply, have been studied by several researchers
in recent years, and GCM future projections indicate that the climate may
exhibit trends and variability over the next 50 years beyond what has occurred

80. Utah State Legislature, Rep. Scott Chew introduced HCR 23 in the 2020 session, at:
https://le.utah.gov/~2020/bills/hbillint/HCR023.pdf
81. Udall, B., and J. T. Overpeck. 2017: “The twenty-first century Colorado River hot drought and implications for the future.”
Water Resources. Res., 53, 2404–2418, at: https://doi.org/10.1002/2016WR019638; and
Mu. Xiao, Udall, Lettenmaier, “On the causes of declining Colorado Stream Flows”, 2018 , at:
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2018WR023153.
82. Milly, P.C.D. and Dunne, K.A. 2020. “Colorado River flow dwindles as warming-driven loss of reflective snow energizes
evaporation”. Science 367 (6483), 1252-1255. DOI: 10.1126/science.aay9187, at:
https://science.sciencemag.org/content/367/6483/1252.abstract
83. BOR, “Colorado River Basin Water Supply and Demand Study”, Technical Report B- Water Supply Assessment, Table B-2,
Dec 2012, page B-82, at: https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical percent20Report percent20B
percent20- percent20Water percent20Supply percent20Assessment/TR-B_Water_Supply_Assessment_FINAL.pdf
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historically. The Downscaled GCM Projected scenario is one representation of
this plausible future condition.”
“Table B-3 summarizes the annual and monthly statistics for the Downscaled
GCM Projected scenario for three distinct future periods (2011 to 2040, 2041
to 2070, and 2066 to 2095) to assist in the evaluation of temporal trends. It
should be noted that the last of these three periods is beyond the Study period
but is shown to assist in the understanding trajectory of projected changes.
Under this scenario, mean annual flows are expected to continue to decrease
over time (from -7.5 percent around 2025 to -10.9 percent around 2055, to 12.4 percent around 2080) as compared to the 1906 to 2007 mean. At the same
time, the shift in peak streamflow timing evolves from a current peak in June to
an eventual peak in May due to earlier snowmelt and increased rain-to-snow
ratios in response to warming.”
TABLE B-3 Summary of Annual and Monthly Streamflow Statistics for the
Downscaled GCM Projected Scenario for the 3 Future 30 Year Time Periods:
2011–2040 (2025), 2041–2070 (2055), and 2066–2095 (2080)”.

Statistic

Annual
water year

Annual (Water
Year) Average
Annual Flow
(maf)
percent Change
from Long-Term
Mean (1906–
2007)
Median (maf)

Downscaled GCM
Projected 2011–
2040 (2025)

Downscaled GCM
Projected 2041–
2070 (2055)

Downscaled
GCM Projected
2066–2095
(2080)

13.9

13.4

13.1

-7.5 percent

-10.9 percent

-12.4 percent

13.8

13.3

13.4

Coalition: As explained in our comments earlier, if there is only 13.4 MAFY as an annual flow
at Lee Ferry, there is not enough water for the LPP for the duration of the 50-year BOR water
exchange contract.
More importantly, according to a March 3, 2007 letter84 from the BOR to the Utah Division of
Water Rights about the proposed Aaron Million’s pipeline, there was uncertainty on how much
water is available for marketing in Flaming Gorge Reservoir. The current modeling to determine
how much water can be sold in Flaming Gorge Reservoir only uses the 100-year historical
average that doesn’t account for climate change reducing the future flows.
Some excerpts from the BOR’s letter:

84. BOR letter to Upper Basin River Commission, “Water Marketing From Flaming Gorge Reservoir”, March 30, 2007
http://www.riversimulator.org/Resources/UCRC/UCRCflamingGorgeWaterAvailibilityReclamation2007.pdf.
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“A certain degree of uncertainty always surrounds yield studies. This analysis
used an unusually long and accurate historic record. The modeling was also at
a relatively high level of detail. The water supply may be further reduced or
impacted by the outcomes of the future National Environmental Policy Act and
Endangered Species Act processes associated with this project, and all water
supply numbers should be considered preliminary until that process is
completed. As one would expect, there is a degree of uncertainty beyond the
original 40-year term of the water service contract. The potential contract for
this water would reflect this uncertainty and the need for reevaluation at the
time of contract renewal.”
“Our total estimated amount of water available from Flaming Gorge for the
next 40 years is relatively small at 165,000 acre--feet per year.”
From “Background” in the letter, page 3:
“Each state has the responsibility to assure that their cumulative use does not
exceed their individual compact allocations. Historically each state has used
the basin yield from a hydrologic determination to calculate their respective
allocations.”
…“Water available for potential contracting is a mass balance of supply,
reservoir storage, and demands (both upstream and downstream). Water
supplies originate primarily in Wyoming, and future upstream uses in
Wyoming are expected to reduce inflows and supply as development continues
under compact allocation.….ROD flows and particularly the ROD baseflows
make a significate demand on storage and dramatically reduce the potential
amount of water available for marketing from the reservoir.”
Since the BOR is willing to sell the remaining water in Flaming Gorge Reservoir to Utah, a new
study needs to be completed to protect the senior water right holders, as well as the upstream and
downstream water uses.
Another example of why a new study is needed in the DEIS is that there is still no consensus on
how federal-controlled Green River water will be managed between the State of Utah and BOR.
This is illustrated in BOR’s April 18, 2014 letter on Water Right No.49-258, Change Application
No. a 38730. The BOR was concerned that the State of Utah couldn’t allocate the water because
they didn’t have a BOR service contract to use the water coming out of Flaming Gorge
Reservoir.
The Utah Division of Water Rights as late as 2014 argued that the State of Utah didn’t need to
buy federal water because it was still considered the state’s water. The BOR details the purposes
of the Flaming Gorge Reservoir in its letter of April 18, 2014.85 BOR asked the Utah State
Engineer for a reconsideration of its approval of this water right change application; however,

85. BOR letter to Utah Division of Water Rights, ”Request for Reconsideration of the March 27,2014, Order of the State engineer
for Change Application No. a 38730 (49-258)-Colorado River Storage Project”, April 16, 2014, at:
https://www.waterrights.utah.gov/docImport/0563/05632598.pdf.
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the state approved the water right change application anyway.86 This example shows there is still
a disagreement on how federal waters will be managed between the State of Utah and BOR and
that federal statutes control the use of water in Flaming Gorge Reservoir and flowing out from
the dam and not Utah’s water right No. 41-3479 for the LPP. Therefore, a study is needed to
determine how much water remains for sale from Flaming Gorge Reservoir and who has the
priority rights to use it over the long term.
The DEIS is not sufficient for the following reasons:
1. It looks at the LPP withdrawal as a standalone project and doesn’t take into account the
upstream and downstream impact of water withdrawals on senior water right holders.
2. It doesn’t analyze that the water for the water exchange contract is coming from Flaming
Gorge Reservoir, along with the constraints already extant on that system.
3. It lacks a Hydrological Determination for the BOR’s 50-year water contract for the LPP
that considers a drier future for the Colorado River.
4. It doesn’t consider how, as flows decline, BOR will manage Flaming Gorge Reservoir to
meet its obligations to the Lower Basin States in the 1958 Act of April 1956, 70 statutes,
43 U.S.C.§620.87 These federal purposes will control the use of water stored in Flaming
Gorge Reservoir and not Utah’s Water Right No. 41-3479 for the LPP.
5. The Coalition outlined these same concerns in our Lake Powell Pipeline Coalition FERC
comments, FERC, NREA Comments eLibrary accession no.20181120-5012 (November
20, 2018) pages, 18-26.88 Also, in our BOR Lake Powell Pipeline Scoping Comments,
pages 30-53. 89
3. Affected Environment and Environmental Consequences, page, 35.
“This chapter presents an assessment of the effects of the No Action
Alternative and the two action alternatives on the human and natural
environment. The affected environment and environmental consequences are
described for each resource. All 24 resources were fully evaluated, as
presented in Appendix C, Supplemental Resource Reports; a discussion of
cumulative effects is provided in Chapter 5 of this DEIS and in Appendix C-25,
Cumulative Effects.
“The only exception to the discussion of cumulative effects analysis is for
Hydrology, where the cumulative effects analysis is contained within the
resource’s respective section in this DEIS and appendix due to the unique
methodology in identifying and analyzing effects of past, present, and
86. The Utah Division of Water rights, “Reissued Order of the State Engineer, Jan 06, 2015at:
https://www.waterrights.utah.gov/docImport/0569/05693326.pdf.
87. U.S. Code Title 43. Public Lands, Chapter 12B, “Colorado River Storage Project, Section 620. Upper Colorado River Basin;
purpose of development of water resources; initial units; construction of Wayne N. Aspinall unit contingent upon certification;
participating projects; Rainbow Bridge National Monument”, at: https://www.law.cornell.edu/uscode/text/43/620.
88. Comments Lake Powell Pipeline Coalition,” NREA Comments eLibrary accession no.20181120-5012 (November 20, 2018)
pages, 18-26., at: https://conserveswu.org/wp-content/uploads/FERC-comments-2018-FILED-.pdf.
89. BOR “Lake Powell Pipeline Coalition Scoping Comments, Jan 10, 2020, pages 30-53, at: https://conserveswu.org/wpcontent/uploads/2020/01/LPP-Coalition-Scoping-Comments.pdf.
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reasonably foreseeable future actions. The reader is encouraged to review
Appendix C, Supplemental Resource Reports, in conjunction with this chapter.
In addition, some of the supporting documentation for the supplemental
resource reports includes the UBWR’s final study reports from 2016, which
can be found on Reclamation’s website at
https://www.usbr.gov/uc/envdocs/eis/LakePowellPipeline/index.html, along
with updates to the 2016 study reports, which are separated by resource. The
analysis in this chapter and in Appendix C, Supplemental Resource Reports,
only relied on the UBWR’s study reports insofar as they remained relevant at
the time this DEIS was prepared.”
Coalition: The affected environment for all these resources is very different if the hydrological
modeling assumptions are wrong, which is much more likely because the modeling in the DEIS
incorrectly assumes a low rate of future water use in the basin. A review by Lynker
Technologies90 (reproduced in this Appendix C, on page 7) finds that:
“Elsewhere in Appendix C-10 and in the DEIS, Reclamation characterizes this
modeling decision as providing “the maximum impact”, but this is simply
wrong. Each one of the seven Colorado River states plans to utilize fully all
water that is physically and legally available to it. No justification is provided
for this assumption of reduced basin-wide depletions, but even if one could
be offered the assumption is scientifically incorrect and completely
implausible and renders useless the hydrology results on which the DEIS is
based.”
“Reclamation did include a “sensitivity analysis” wherein full basinwide
projected demands were used to simulate the Project, but only against the
historical inflow scenario. Using the full basinwide projected demands is the
correct demand assumption, but that assumption main analysis. (The use of
the direct natural flows to represent “historical” conditions overstates the
performance of the Project, as is described more fully below.)”
“In the DEIS and in Appendix C-10, it is not clear exactly what depletions from
the Colorado River were simulated in modeling the No Action Alternative.”
See the specific language in comments Coalition Appendix C.”91
3.1 Resources Considered but Eliminated from Further Study, page 36.
“Four of the 24 resources were considered but eliminated from further study
in Chapter 3 based on the rationale in Table 3.1-1, below.
“Table 3.1-1 Resources Considered but Eliminated from Further Study

90. Ben Harding, Lynker Technologies, LLC, memo Review the DEIS to Conserve Southwest Utah, July 28, 2020. pages1-18,
reproduced in Appendix C.
91. Ben Harding, Lynker Technologies, LLC, memo Review the DEIS to Conserve Southwest Utah, July 28, 2020. pages1-18,
Appendix C.
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“Primary concerns for general fish and wildlife regarding the Proposed
Project involved construction activities affecting the migration and winter
range of mule deer (Odocoileus hemionus) and crucial habitat of resident
desert bighorn sheep (Ovis canadensis nelsoni). Due to construction
restrictions for these areas during crucial times, these potential effects have
been minimized to have negligible long-term effects on the populations.”
Coalition: The Coalition disagrees with the BOR’s decision to drop any further analysis of the
impact of building the LPP on the Kaibab-Paunsaugunt Wildlife Corridor because the
construction is short term. The DEIS does not consider the large amount of permanent
infrastructure that has to be built to support the LPP and its long-term impact on the migration
corridor.
The DEIS is insufficient for the following reasons:
1. It failed to include this information on the Kaibab-Paunsaugunt Wildlife Corridor.
2. It failed to take into account the Bureau of Land Management’s requirements to protect
the Kaibab-Paunsaugunt Wildlife Corridor.
3. It didn’t evaluate the environmental impacts of the proposed Lake Powell Pipeline on the
biological connectivity value of the scientifically established significance of the KaibabPaunsaugunt Wildlife Corridor.
4. It failed to consider the Best Available Science Regarding Identification nor Protection of
Wildlife Connectivity Requirements.
1. The DEIS failed to include information on the Kaibab-Paunsaugunt Wildlife Corridor.
Arizona’s mule deer migrate off the high Kaibab Plateau (North Rim, Grand Canyon National
Park; North Kaibab Ranger District, USFS) to winter range on either side of the mountain.92
While researchers believe most of the winter range for the Kaibab herd is on the western side of
the Plateau,93 U.S. Highway 89 (U.S. 89) east of Kanab, Utah, bisects the seasonal migration of
the Paunsaugunt mule deer (Odocoileus hemionus) herd. This large herd is composed of dozens
to hundreds of smaller herds of deer that total thousands of animals. The herd overall, travels
south toward Arizona in the winter, and north toward the Paunsaugunt area near Bryce Canyon
National Park and Cedar Mountain in the summer.94
Paunsaugunt mule deer use the same migration corridors during autumn and spring when moving
to or from winter range in the Buckskin Mountains.95 Mule deer movements were likely
restricted to limited breaks in the almost vertical White Cliff and separate the Skutumpah and
Wygaret terraces; further, movements likely occurred through limited breaks in the precipitous
92 Haywood, D.D., R.L. Brown, R.H. Smith and C.Y. McCulloch. 1987. Migration Patterns and Habitat Utilization by Kaibab
Mule Deer. Arizona Game and Fish Department Federal Aid in Wildlife Restoration Project W-78-R Report, Phoenix. 29 pages.
93 Carrel, William K., Richard A. Ockenfels, and Raymond E. Schweinsburg. 1999. An Evaluation of Annual Migration Patterns
of the Paunsaugunt Mule Deer Herd Between Utah and Arizona. Arizona Game and Fish Department Technical Report 29.
Phoenix. 44 pages.
94. Cramer, Patricia. 2016. US 89 Kanab-Paunsaugunt Wildlife Crossings and Existing Structures Research Project. 2016 Spring
Report. https://wildlifeobserver.net/resources/us-89-wildlife-crossings-and-existing-structures-research-project-2016-springreport.
95. Carrel, William K., Richard A. Ockenfels, and Raymond E. Schweinsburg. 1999. An Evaluation of Annual Migration
Patterns of the Paunsaugunt Mule Deer Herd Between Utah and Arizona. Arizona Game and Fish Department Technical Report
29. Phoenix. 44 pages.
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 55 of 186

9664

Vermilion Cliffs that separate Wygaret Terrance from the valley to the south. Main drainages
through these cliffs provide the easiest access. Researchers believe Johnson Canyon and Deer
Springs Wash are the primary routes through the White Cliffs for mule deer traveling to and
from winter range.96 Deer Springs Wash seemed the primary route thorough the Vermilion
Cliffs.97 For mule deer that migrated to and from Wygaret Terrace just north of Kanab,
researcher suggest Kanab Creek is their route through the White Cliffs.98
2. The DEIS failed to take into account the Bureau of Land Management’s requirements to
protect the Kaibab-Paunsaugunt Wildlife Corridor.
The first goal of the President’s National Fish, Wildlife, and Plants Climate Adaptation Strategy
is to build or maintain ecologically connected network of terrestrial, coastal, and marine
conservation areas that are likely to be resilient to climate change and support a broad range of
fish, wildlife, and plants under changing conditions.99 Major reviews of climate change
conservation management options generally identify increased habitat conservation and
establishing or restoring habitat connectivity as the top, if not the top, options to pursue.100
Identifying such priority areas, in this case, the Kaibab-Paunsaugunt Wildlife Corridor, also
benefits wildfire management, mitigation investments, restoration efforts, and water and air
quality.
- BLM Authority to Designate Wildlife Corridors
The BLM has broad authority to administratively designate wildlife corridors (similar to the
Centennial Mountains ACEC,101 Trappers Point [Path of Pronghorn],102 and Sonoran Desert
designations,103 for mitigation of existing and potential wildlife habitat fragmentation. Under the
Federal Land Policy and Management Act (FLPMA), the BLM is charged with identifying,
inventorying, and protecting important natural resources, such as wildlife corridors, on the public
lands. FLPMA requires that the BLM identify and inventory the public lands for resources and
important values, giving priority to designation of areas of critical environmental concern, and
manage the lands pursuant to resource management plans (RMPs) that are based on this
inventory.104 FLPMA directs the BLM to manage the public lands in a manner “that will protect
96. Carrel, William K., Richard A. Ockenfels, and Raymond E. Schweinsburg. 1999. An Evaluation of Annual Migration
Patterns of the Paunsaugunt Mule Deer Herd Between Utah and Arizona. Arizona Game and Fish Department Technical Report
29. Phoenix. 44 pages.
97. Ibid.
98. Ibid.
99. Council on Climate Preparedness and Resilience [Council]. 2014. Priority Agenda: Enhancing the Climate Resilience of
America’s Natural Resources.
http://www.whitehouse.gov/sites/default/files/docs/enhancing_climate_resilience_of_americas_natural_resources.pdf, Accessed
11-13-14.
100. Establishing or restoring habitat connectivity as the top, if not the top, options to pursue: Mawdsley, J. R., R. O’Malley, and
D.S. Ojima. 2009. A Review of Climate Change Adaptation Strategies for Wildlife Management and Biodiversity Conservation.
Conservation Biology 23(5):1080-1089. Available at:
http://nctc.fws.gov/courses/climatechange/climateacademy/documents/Mawdsl_et_al_2009 percent20(2).pdf
101. Bureau of Land Management. 2006. Record of Decision and Approved Dillon Resource Management Plan. February 2006.
http://www.blm.gov/style/medialib/blm/mt/field_offices/dillon/rmp/rod.Par.10875.File.dat/ApprovedPlan.pdf
102. Bureau of Land Management. 2008. Record of Decision and Approved Pinedale Resource Management Plan.
http://www.blm.gov/style/medialib/blm/wy/programs/planning/rmps/pinedale/rod.Par.45058.File.dat/05_Record_of_Decision_an
d_Approved_Pinedale_RMP.pdf
103. Bureau of Land Management. 2012a [BLM]. Lower Sonoran and Sonoran National Monument Proposed Resource
Management Plan and Final Environmental Statement. June 2012. https://www.blm.gov/epl-frontoffice/eplanning/planAndProjectSite.do?methodName=dispatchToPatternPage&currentPageId=21457. Accessed 04/11/2016.
104. 43 U.S.C. §§ 1711(a), 1712.
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the quality of scientific, scenic, historical, ecological, environmental, air and atmospheric, water
resource, and archaeological values.”105 Furthermore, the BLM is expected to preserve “certain
lands in their natural condition; that will provide food and habitat for fish and wildlife.”106
3. The DEIS didn’t evaluate environmental impacts of the proposed Lake Powell Pipeline
on the biological connectivity value of the scientifically established significance of the
Kaibab-Paunsaugunt Wildlife Corridor.
U.S. 89 bisects this historic and ecologically significant migration route. In 2013, Utah
Department of Transportation (UDOT) and Utah Division of Wildlife Resources (UDWR)
worked together with multiple partners to create the U.S. 89 Kanab-Paunsaugunt Project. The
goal of the project was to funnel a portion the Paunsaugunt mule deer herd through the new
wildlife crossing culverts and three existing culverts and bridge to help reduce the mule deervehicle collisions in this area.107 Subsequent study results from 2016 reveal increasing mule deer
numbers through the structures and throughout other portions of the year rather than just during
migrations.108 Other wildlife species benefit from these wildlife crossing installations. The
proposed pipeline also bisects this migration route and, as noted in the DEIS, “pipeline trenching
during construction may cause temporary barriers to sensitive species moving through an area
that are unable to cross the trench during construction.”109 While the agency assures us this
situation would be short term and localized within the ROWs,110 they estimated that “final design
would take approximately two years post-ROD and construction would begin after that and is
anticipated to occur over a six-year period.”111 The DEIS also points out “[v]arious components
of the LPP may be constructed simultaneously throughout the Project Area during this period.”
Mule deer exhibit high fidelity to their migration routes and seasonal ranges.112 Migration is
learned,113 and herd mammals, like mule deer, follow historic routes passed along by the mother
to their young until it becomes instinctually ingrained in the animals.114 Prolonged disruption of
movement across the proposed pipeline project area most likely will adversely affect the various
herd’s viability and must be evaluated in the FEIS.
4. The DEIS failed to consider the Best Available Science Regarding Identification nor
Protection of Wildlife Connectivity Requirements.

105. 43 U.S.C. § 1701(a)(8). (emphasis added).
106. 43 U.S.C. § 1701(a)(8).
107. Cramer, Patricia. 2016. US 89 Kanab-Paunsagunt Wildlife Crossings and Existing Structures Research Project. 2016 Spring
Report. https://wildlifeobserver.net/resources/us-89-wildlife-crossings-and-existing-structures-research-project-2016-springreport.
108. Ibid.
109. Bureau of Reclamation. 2020. Lake Powell Pipeline Project Draft Environmental Impact Statement. June 2020.
https://www.usbr.gov/uc/DocLibrary/EnvironmentalImpactStatements/LakePowellPipeline/docs/20200600LakePowellPipelineProject-DraftEIS-508-PAO.pdf.
110. Ibid.
111. Ibid.
112. Kauffman, Matthew J., James E. Meachham, Hall Sawyer, Alethea Y. Steingisser, William J. Rudd, and Emilene Ostlind.
2018. Wild Migrations: Atlas of Wyoming’s Ungulates. Corvalis: Oregon State University Press. 181 pages.
113. Ibid.
114. New Tracking Technology Reveals Hidden Animal Migration Routes, Kristen A. Schmitt, January 8, 2019, Smithsonian
Magazine, https://www.smithsonianmag.com/science-nature/technology-gps-collar-reveals-hidden-animal-migration-routes180971185/: “It takes generations and generations for herds to learn migration corridors,” According to Matthew Kauffman,
professor of zoology and physiology at the University of Wyoming and director of the Wyoming Migration Initiative. “If you
wipe out a herd that has knowledge of a specific migration, then you lose all the knowledge that those animals have of how to
make that migration.”
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- Best Available Science
The Department of Interior (DOI) was clearly committed to implementing a policy of using the
best available scientific information (BASI) for planning documentation, a principle foundation for
establishing wildlife corridors. The DOI Policy for the Integrity of Scientific and Scholarly Activities
posits as its central tenet at §3.4 Policy “The Department… will not tolerate loss of integrity in the
performance of scientific and scholarly activities or in the application of science and scholarship
indecision making…” This policy further requires that scientific findings and conclusions be made
subject to public vetting: § 3.4.C “Document the scientific and scholarly findings considered in decision
making and ensure public access to that information and supporting data through established
Departmental and Bureau procedures….” In another DOI example of applying the BASI—the National
Landscape and Conservation System (NLCS) was legislatively established by the Omnibus Public Land
Management Act of 2009115 in order to conserve, protect, and restore nationally significant landscapes
that have outstanding cultural, ecological, and scientific values for the benefit of current and future
generations. The BLM policy manual describes how “the BLM will use the best available science in
managing the NLCS” and how “science and the scientific process will inform and guide management
decisions concerning NLCS units.”116 Providing a scientific foundation for decision-making is also a goal
identified in the NLCS 15-Year Strategy (Goal 1C).

3.7 Recreation, page 99.
Coalition: Federal lands are owned by all Americans, and the DEIS should look beyond
economics to protect public lands for future generations. The DEIS (page 99) is not sufficient
because it only considers impacts within one mile of the pipeline, which is insufficient as it omits
completely the effect of the necessary infrastructure that has to be built to support the pipeline.
The proposed new permanent structures include six hydroelectric plants 25 feet high, each with a
substation and five pump stations 35 feet high, each with a substation with power lines, high
steel power poles connecting them to existing power grids, cell towers, parking lots, two
substations along the power lines, lights, newly paved access roads, regulating tanks and
reservoirs, manholes, air release valves, vacuum relief valves, blow-off valves, fencing, buried
forebay tanks, buried surge tanks, and surface overflow detention basins all of which require
weekly maintenance and increased traffic. The operation, maintenance, repair, and excavation of
the pipeline would significantly degrade the region’s scenic beauty, its wildlife, and its wildland
remoteness.
3.8 Hydrology, 3.8.1 Affected Environment, 3.8.1.1 Regulatory Framework and Methodology,
page 113.
“Through coordination with the state, Reclamation conducted several
hydrologic modeling runs using Reclamation’s long-term planning model, the
Colorado River Simulation System (CRSS). The CRSS modeling tool was used
to assess the effects of the LPP alternatives on water resources and to provide
relevant information for other models used to assess other resources.
Hydrologic modeling provides projections of potential future Colorado River
system conditions (e.g., reservoir elevations, reservoir releases, river flows)
under the No Action Alternative for comparison with conditions under the
115. Public Law 111-11.
116. BLM Manual §6100(1.6)(A)(9) and (1.6)(F)(1)).
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 58 of 186

9664

Southern and Highway Alternatives. This section presents the results of two
hydrologic modeling runs: one for the No Action Alternative and one that
represents either the Southern or Highway Alternative. This is due to the fact
that there is no difference between the Southern and Highway Alternatives in
how or when water would be diverted from Lake Powell. Due to uncertainties
associated with future inflows into the Colorado River system, multiple
simulations were performed for each alternative to quantify the uncertainties
in future conditions, and the modeling results are typically expressed in
probabilistic terms. Further details regarding the CRSS and its standard
assumptions are available in the modeling appendix of the 2007 Interim
Guidelines Environmental Impact Statement (EIS) (Appendix A of Reclamation
2007). Appendix C-10, Hydrology, provides a brief background on CRSS, all
relevant modeling assumptions used in the CRSS, and a description of any
changes made to the CRSS, specifically for the Proposed Project modeling.
“The results of these model runs were used to determine potential effects on
the hydrology of the Colorado River system from development of the UBWR’s
water right. These depletions and diversions were covered in the 2005
Operation of Flaming Gorge Dam Final EIS and are being analyzed for the
purpose of signing Contract No. 17-WC-40-656 for Exchange of Water-Lake
Powell Pipeline between the United States of America and the State of Utah.
The LPP water exchange contract was designed to be in compliance with the
Flaming Gorge Record of Decision. In other words, executing the water
exchange contract would not change operations at Flaming Gorge Dam.
General Model Assumptions The following general assumptions were made for
CRSS; Table 3.8-1 shows modeling assumptions by alternative: • January
2020 initial conditions for all modeled reservoirs; • Powell 3,608.24 feet; •
Run duration: 2020 to 2060; • Runs revert to the Interim Guidelines No Action
Alternative in 2027; • Drought Contingency Plan (DCP) Operational
Parameters revert in 2027; • Index Sequential Method used for the direct
natural flow (DNF) period of record (1906 to 2018): 113 simulations; and •
Climate change inflows: 112 simulations.”
Coalition: CSU contracted with Lynker Technologies LLC, an engineering firm, to help
understand the details involved in the relevant hydrology modeling concerning the assumptions
and conclusions in the DEIS. They determined the DEIS was deficient for these reasons:117
1. The sensitivity analysis only used the 100-year historical flow of 15 MAFY at Lee Ferry and
does not analyses future climate change impacts to water availability for the LPP over the 50year term of the water exchange contract;
2. Some of modeling used includes rare events that happened 1200 years ago during a wet
period, which over states the reliability of the LPP;
3. It fails to use some of the best science on climate modeling from a large body of results from
the BOR’s studies such as the BOR’s “The Colorado River Basin Water Supply and Demand
117. Ben Harding, Lynker Technologies, LLC, memo Review the DEIS to Conserve Southwest Utah, July 28, 2020. pages1-18,
reproduced in Appendix C.
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Study”, Technical Report B- Water Supply Assessment, Table B-3, Dec 2012, page B-82, at:
https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Technical%20Report%20B%2
0-%20Water%20Supply%20Assessment/TR-B_Water_Supply_Assessment_FINAL.pdf;
4. The hydrology analyses on which the DEIS is based and Reclamation’s 2012 Basin Supply
and Demand Study have methodological shortcomings that result in an overstatement of the
performance of the Project and understatement of its impact;
5. It lacked an analysis of how the Interim Guidelines may affect the withdrawal of water for
the LPP from Lake Powell as water levels decline in Lake Powell;
6. It failed to do an analysis of the Drought Contingency Plan and the possible effect on
withdrawing water from Lake Powell for the Lake Powell Pipeline;
7. The conclusions of the modeling were flawed because it kept depletions to 2020 levels,
which is an unreasonable conclusion that the other Basin States would not divert their
allocations;
8. The modeling didn’t consider water required for Mexico;
9. Its hydrology analyses are not based on sound science or sound assumptions;
10. It does not provide a direct assessment of the reliability of the project;
11. It doesn’t consider lower flows in the Colorado River predicted by flow changes at 2050
ranged from -7% to -27% for Udall and Overpeck and -14% to -31% for Milly and Dunne;
and
12. It has Methodological shortcoming in the 2012 Supply and Demand Study.
3.9 Water Quality, 3.9.1 Affected Environment, page 122 et seq., 3.9.2 Environmental
Consequences, p. 131-133.
“This section describes the affected environment and effects analysis for water
quality. Additional information is provided in Appendix C-11, Water Quality.”
Coalition: In the hydrology section (Section 3.8), the DEIS states that the Lake Powell Pipeline
will not significantly alter lake volume:
“This contribution (to reduced storage values in Lake Powell) is within the
variability affected by hydrology and is insignificant compared against both
hydrologic variability and reasonably foreseeable projects.” (p. 118)
Despite this statement, the DEIS cites potential environmental impacts tied to volume and water
withdrawals from Lake Powell in the water quality section (p. 131).
The water quality section of the DEIS lays out the potential environmental impacts of the
proposed pipeline on streams, bodies of water (Lake Powell and Sand Hollow Reservoir), and
groundwater. Potential impacts are linked to pipeline construction, changes in drainage, and
pipeline maintenance activities. Though the DEIS recognizes volume changes as a potential
environmental impact, little attention has been brought to the gravity of this effect and the
implications for the Colorado River and Grand Canyon. Initial impacts linked to development are
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highlighted more thoroughly, while nuanced long-term effects are left largely undiscussed in the
DEIS.
Temperature:
Water temperature has a cascading effect on environment conditions and biodiversity. Lower
lake levels associated with water diversion will lead to higher water temperatures in Lake
Powell. This change will cause warmer water to flow from Lake Powell to the Lower Colorado
River, which could lead to shifts in the biodiversity of the Colorado River and Grand Canyon.
Warmer temperatures could benefit nonnative species (smallmouth bass, brown trout, green
sunfish, and walleye), which could further imperil endangered humpback chub populations in the
Grand Canyon. Preventing native organisms from thriving could dissolve important ecological
links between all manner of organisms.118
The United States Geological Survey (USGS) points to reference conditions at Lake Powell as
driving environmental conditions downstream:
“The future of CRe (the Colorado River ecosystem) will likely be determined
by the quality of the water (temperature and nutrients) exiting Lake Powell.”
Preliminary data from Kimberly Dibble and USGS point to evidence that Lake Powell water
storage decisions strongly influence downstream river temperatures.119 Air temperature will also
drive increases in water temperature, but not to the same degree as Lake Powell water storage.
The potential impacts associated with projected warming in the Colorado River ecosystem
include benefits like more spawning areas, higher growth of native fish, and increases in
invertebrate taxa, although parallel negative impacts could largely negate these positive impacts.
Hypothetically, humpback chub could benefit from warming waters, but limits to nutrient
availability and dangers associated with nonnative fish make it evident that humpback chub
actually face increasing challenges. Negative impacts associated with warmer temperatures
include nutrient declines and potential expansions of nonnative fish that could deteriorate native
fish populations. Ultimately, there is still much uncertainty around the Colorado River ecosystem
response to warmer water temperatures but there are clues that this is a topic to diligently
investigate looking forward.
Chemistry:
The intake structures at Lake Powell are now in the metalimnion, which is a vertical zone of
rapid changes in temperature and chemistry with depth. This means that changes in lake level
can cause drastic changes in output, though these changes have not yet been thoroughly
quantified. There is no concrete evidence currently that dissolved nutrients, water oxygen, or
phosphorus levels will vary significantly with the changing water levels, although there is
preliminary data pointing to changes in nutrient levels tied to changes in temperature. These data
provide evidence that warmer water contains less available nutrients based on observations that
ongoing warming and limited nutrient availability in the Colorado River ecosystem has lowered
survival and growth of humpback chub and impacted spawning.
118. Glen Canyon Dam Adaptive Management Program (GCDAMP), “Water Temperature below Glen Canyon Dam”, at:
http://gcdamp.com/index.php?title=TEMPERATURE.
119. Dibble, K., “Potential implications of a warmer future for the Colorado River ecosystem”, USGS Annual Reporting
Meeting, Phoenix, Arizona, January 13, 2020, at: https://www.usbr.gov/uc/progact/amp/twg/2020-01-13-twg-meeting/20200113AnnualReportingMeeting-PotentialImplicationsWarmerFutureColoradoRiverEcosystem-508-UCRO.pdf.
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Recommendation: There is mounting evidence suggesting the importance of lake volume, water
temperature, and nutrient levels for maintaining biodiversity within the Colorado River
ecosystem. The Bureau of Reclamation should more thoroughly discuss potential changes in lake
volume, temperature, and associated impacts to nutrient availability in the DEIS. The Bureau
should also commit to supporting research to investigate the direct and indirect impacts of
changing water levels in Lake Powell and resulting water temperatures.
3.10 Aquatic Invasive Species, 3.10.1 Affected Environment, page 135 et seq.
“The control and active monitoring of aquatic invasive species (AIS) that
could be conveyed by the LPP from Lake Powell to other drainages in Utah
and Arizona must be carefully monitored, controlled, and carefully managed.
While there can be any number of plant and animal species that may be
considered invasive and potentially of concern, the well-publicized organism
and primary concern for the Proposed Project is the quagga mussel
(Dreissena rostriformis bugensis). Quagga mussels have significant
operational and environmental impacts in the lower Colorado River drainage
and continue to be a serious problem. The quagga mussel is a fresh-water
invasive mollusk native to the Dnieper River drainage in the Ukraine. It was
introduced to North America via ships’ ballast water discharge while sailing
through the Great Lakes and has spread invasively throughout the country,
primarily by recreational boaters. The elaborate array of water conveyance
systems throughout the west creates a means of introduction to areas free of
infestation. As quagga mussels continue to spread, water conveyance systems
are impacted by biofouling while ecosystems are degraded.”
Coalition: The DEIS lacks the information that controlling quagga mussels has not been
successful; the LPP thus puts Washington County’s water resources at risk. Although many cost
concerns have been raised in this document, the potentially substantial cost of controlling quagga
mussels lacks any analysis. As early as 1998, the U.S. Fish and Wildlife Service created the
100th Meridian Initiative to slow the westward spread of this and other invasive species. It was
clear even then that the mussels can severely compromise efficiency at water facilities by
causing flow restrictions and encouraging rust on infrastructure and damaging the environment.
The first quagga mussel west of the Continental Divide was discovered Jan. 6, 2007. Lake
Powell is already infested with the quagga mussels.
3.13 Special Status Plants, page 153.
Coalition: Of high concern is the fact that there are several newly identified rare plants in Utah
that haven't been widely known, and an additional species that is ESA-listed (all of which also
occur in AZ but considered rare there) that now have all been confirmed near the UT-AZ border
that have been given no consideration and that the Utah BLM has not yet even considered in
terms of sensitive species protection. The pipeline may go through the habitat of several of these
species. Those species are:
•

Pediocactus peeblesianus (ESA listed as var. fickeiseniae, but there are forma taxonomic
problems with that name that have not been rectified and treated by some)
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•

Pediocactus peeblesianus subspecies fickeiseniorum, in the Hurricane Cliffs area, is
ESA-listed

•

Mentzelia memorabilis

•

Phacelia hughesii

•

Tetradymia canescens var. thorneae

•

Eriogonum mortonianum (NatureServe G1)

•

Eriogonum thompsoniae var. atwoodii (NatureServe G4T1)

•

Cryptantha semiglabra

3.15 Threatened and Endangered Species, page 177.
Coalition: Areas of Mojave desert tortoise habitat would be affected by building the LPP.
BOR’s plan to mitigate impacts to Mojave desert tortoises is insufficient to meet the need of
protecting these threatened animals. Habitat for the threatened Mojave desert tortoise is already
under stress due to development pressures; LPP construction activities would add additional
stress.
3.16 Visual Resources, page 196.
Coalition: The Coalition has detailed in these comments that there are less damaging alternatives
to getting water for growth. However, the proponents continue to ignore alternatives and pursue
the LPP. It isn’t in the public’s interest to destroy this pristine landscape without considering that
the Colorado River is not a viable solution. LPP construction adds to the industrialization of US
89, which is a scenic corridor in the Grand Staircase Escalante National Monument (GSENM).
The GSENM boundary was illegally reduced by the Trump administration to allow fewer
restrictions to building the LPP. The scenic beauty of our public lands in Washington and Kane
counties is world-renowned and drives our economies, providing thousands of jobs in hospitality
and tourism. Visitors driving to different National Parks and the Grand Staircase Escalante
National Monument would be adversely affected by the visible scars from building the LPP and
the infrastructure to support it.
The DEIS is deficient because:
•

LPP infrastructure would scar the scenic beauty of desert landscapes, disturb wildlife, and
expose and damage archeological and cultural sites along its route.

•

Scars from the LPP would harm scenic beauty important to Utah’s economy, which is
transitioning to tourism and outdoor recreation. This industry provides 110,000 direct
jobs and $3.9 billion in wages in the state of Utah in 2017.120

•

LPP facilities would be visible from US Highway 89 and other highways along with vast,
scenic areas, compromising viewscapes for untold thousands of visitors, and affecting
tourism.

120. Utah Outdoor Industry Association, at: https://outdoorindustry.org/wp-content/uploads/2017/07/OIA_RecEcoState_UT.pdf.
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•

The BOR failed to consider the value of pristine land lost and scarred for future
generations.

•

The BOR must assess the economic effects of lost scenic values on tourism and major
events in the region.

•

These lands draw American and international tourists from around the country and
provide valued outdoor recreation opportunities and would be permanently scarred by
LPP’s infrastructure and all the other infrastructure to support it.121

3.17 Cultural Resources, page 214.
DEIS Released at Culturally Insensitive Time for the Tribes
This DEIS, which has been in the works for more than a decade, could not possibly have been
released for public review at a more difficult time for affected Tribes. The struggles of Arizona
Tribal Nations during COVID-19 have made national news, in particular the Navajo Nation
which has seen a terrible loss of life.
Tribes have borne the brunt of disproportionate impacts from the novel coronavirus, due to a lack
of water infrastructure, polluted water supplies, and legacy health conditions, among other
reasons.122 The Navajo Nation shut down offices and imposed curfews on residents; other
regional Tribes such as the Hopi and Havasupai Tribes also closed areas to outside visitation.
The Cocopah Tribe lost its Vice Chairman to COVID-19, and the disease took the lives of
former government officials of the Hopi and Ak-Chin Tribes.123 Most of the region’s Tribal
governments have been consumed with trying to deliver supplies to Tribal members and
managing healthcare and financial needs. During this time, the Tribe most affected by the LPP
Proposed Action, the Southern Paiute Consortium, mourned the loss of its Cultural Resources
Director, Mr. Charley Bulletts, who has been a strong voice for protecting the Tribes’ interests
for many years.
It is unfair, disrespectful, and pitiless that this important decision must be made now, when so
much mourning is occurring, and Tribal government resources are stretched so thin. The Tribes
cannot give adequate time and attention to this proposal at this time. And it is quite ironic that
the purpose of this pipeline is to supply yet more water to a city that uses more than twice as
much water as the average American, while the region’s Tribes struggle with inadequate water
infrastructure and legacy contamination issues that challenge their ability to provide for their
domestic and livestock needs, and impacts many tribal members’ ability to simply wash their
hands properly during a pandemic.124 By releasing the EIS at this moment in time, BOR
accentuates the juxtaposition of privilege and lack that this project exemplifies. The

121. State of Utah’s Travel and Tourism Industry, 2019, at: https://travel.utah.gov/wp-content/uploads/2019-TTtrifoldUpdated.pdf.
122 Baek, G., “Navajo Nation residents face coronavirus without running water”, CBS News May 8, 2020, 8:07 PM, at:
https://www.cbsnews.com/news/coronavirus-navajo-nation-running-water-cbsn-originals/.
123 Minkler, A. “Cocopah Tribe mourns tribal Vice Chairman J. Deal Begay Jr.”, Arizona Republic, published 7:25 p.m. MT
June 25, 2020, at: https://www.azcentral.com/story/news/local/arizona/2020/06/25/cocopah-indian-tribe-leader-j-deal-begay-jrdies-covid-19/3251362001/.
124 Totten, K. “St. George Water Usage Far Exceeds National Averages”, KNPR May 31, 2018, at: https://knpr.org/knpr/201805/st-george-water-usage-far-exceeds-national-averages.
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Environmental Justice discrepancy between those proposing the LPP and those being told to
make sacrifices so it can be built is stark and shameful.
3.19 Indian Trust Assets, page 233.
“Indian Trust Assets (ITAs) are legal interests in property held in trust by the
United States for federally recognized Indian tribes or individual Indians (e.g.,
Reclamation 2009: Section 4.19-1 and Reclamation 2017: Section 19). ITAs
may include land, minerals, federally reserved hunting and fishing rights,
federally reserved water rights and claims, and instream flows associated with
trust land. Beneficiaries of the Indian trust relationship are federally
recognized Indian tribes with trust land; the United States is the trustee. By
definition, ITAs cannot be sold, leased, or otherwise encumbered without
approval of the United States.”
Coalition: The DEIS is not sufficient because it does not consider or disclose that the Indian
Tribes have senior water rights in the Green and Colorado River Basins and they still have
undeveloped water rights that would be senior over the state’s water rights. The Northern Ute
Tribe was supposed to receive water from the Ute Unit of CUP that was never built. But the
BOR assigned those water rights in 1995 to the State of Utah instead. The Northern Utes have
also asked for a service contract out of Flaming Gorge Reservoir, but that has not been approved.
Therefore, as physical water flows decline, the DEIS should analyze how the BOR would protect
Indian Trust water rights, including those of the Northern Ute Tribe. BOR should determine how
much water would remain in Flaming Gorge Reservoir that can be relied on for 50-year water
service contract before BOR sells water to the proponents.
The DEIS fails to provide evidence that, after the LPP is in use, adequate water will be available
to the Lower Basin in compliance with the Colorado River Compact. The BOR cannot ignore
that the Northern Ute Tribe has senior water rights over the LPP, unlike the states. BOR has had
a critical role in protecting Native American water rights in the Colorado River. These rights are
senior to any Utah water right, and BOR must protect them but, by approving the LPP, they
would be undermining these Tribal water rights. This analysis is missing from the DEIS.
Resolving Indian water rights and the other Federal Reserved Water Rights would remove
significant uncertainty to how much water would be available in Utah’s remaining share of the
Colorado River. Federal Reserved Water Rights in the Colorado River have to come out of
Utah’s remaining share of its Colorado River Compact rights, which is about 361,000 AFY. The
proponents and BOR are using an outdated higher amount of water of 15 MAFY as the “natural
flow” and not the lower amount of 12-13 MAFY which is more realistic. Colorado River flows
are declining, and Utah is only entitled to 23 percent of what remains after earlier priority water
rights are met. The DEIS needs to analyze how BOR will meet its obligations of the CRSP and
to other senior water rights holders and the Indian Tribes before selling project water to the
proponents.
Further, the DEIS did not address any of the tribal concerns from the scoping comments. See
Appendix B, referenced in the DEIS as:
“3.4.19 Native American Concerns, page 11
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“Eight comments addressed Native American concerns. Some of the
commenters expressed their concerns with water supply and the water rights of
tribes in the region. By transporting water away from the area, the
stakeholders are concerned with the availability of water for those tribal
communities.”
3.21 Environmental Justice, page 248.
LPP Should Not Proceed Because of Irreparable Damage to Tribal Interests
Also, 1.3 Agency Decisions, 1.3.1 Bureau of Indian Affairs, page 9:
“The pipeline route for the Highway Alternative would cross lands held by the
United States in trust for the benefit of the Kaibab Band of Paiute Indians
(Tribe)the KIR along Arizona State Route 389. The Tribe would need to
consent to the ROW grant (and could impose conditions on its consent) and
UBWR would be required to pay compensation to the Tribe.”
3.17 Cultural Resources, 3.17.1 Affected Environment, page 214.
“In most cases, cultural resources that are located along the Project Area are
finite, unique, fragile, and nonrenewable.”
Coalition: The Southern Paiute Consortium as a whole, and the Kaibab Band of Paiutes Tribe in
particular, is being forced into a difficult position: to sacrifice more than 200 cultural sites and
surrender a portion of their historical homelands for building of the LPP. The pipeline offers no
benefit to them, so in either case the Tribe would be making a difficult sacrifice that would
impact their way of life for the benefit of a privileged class: St. George residents who can also
choose to opt for water conservation rather than this pipeline. Meanwhile the Tribes continue to
struggle with limited water access and infrastructure, and the pipeline that they are being forced
to accommodate includes no plan to deliver water to Tribes.
This Entire Project Is Unjust and Unequitable to Environmental Justice Populations
Executive Order 12898, Section 1-1, 1-101 (1994) mandates (bold emphasis added):
“1–101. Agency Responsibilities. To the greatest extent practicable and
permitted by law, and consistent with the principles set forth in the report on
the National Performance Review, each Federal agency shall make achieving
environmental justice part of its mission by identifying and addressing, as
appropriate, disproportionately high and adverse human health or
environmental effects of its programs, policies, and activities on minority
populations and low-income populations in the United States and its territories
and possessions, the District of Columbia, the Commonwealth of Puerto Rico,
and the Commonwealth of the Mariana Islands.” [emphasis added]
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3.21. Environmental Justice, 3.21.1.1 Regulatory Framework and Methodology, page 248.
“E.O. 12898 does not dictate how federal agencies should respond to potential
effects on minority and low-income populations, only that those effects be
disclosed.”
Coalition: The DEIS misinterprets this Executive Order, while supplemental documents
interpret it correctly. It is unclear why the DEIS should differ significantly from the
Supplemental Documents; the DEIS must be substantially altered to make it consistent with the
law. It is true that E.O. 12898 “does not dictate how agencies should respond”, but it is not true
that the order merely requires effects be “disclosed.” It requires that agencies be “addressing…
disproportionately high and adverse human health or environmental effects.” Although E.O.
12898 is misrepresented in the DEIS, it is correctly interpreted in Supplement Number 3
Environmental Justice:
Supplement Number 3 Environmental Justice, page 4
“Federal agencies are directed by Executive Order 12898 to detect and
mitigate potentially disproportionately high and adverse human health or
environmental effects…” (emphasis added)
Coalition: This essential wording must be corrected in the DEIS at page 248 to reflect the
requirement in E.O. 12898 that agencies address environmental justice impacts, not just disclose
them. Further, the DEIS must be updated to identify the proposed mitigations for every
action with “disproportionately high and adverse human health or environmental effects”
on environmental justice populations. This will require substantial rewriting of the DEIS and
redesigning the project, and another DEIS should be released if the project is to move forward.
The LPP will have “disproportionately high and adverse human health or environmental effects”
along the entire pipeline route and those effects will extend beyond the route to impact American
Indian Environmental Justice populations.
According to Table 3.21-1 (DEIS at page 252), 100% of the Project Area will affect either
Low Income, Minority, or American Indian Environmental Justice populations (as defined
in Section 3.21.1.3, Existing Conditions, pages 252-253). In some parts of the Project Area,
populations within all three Environmental Justice population categories are present.
Supplement Number 3 Environmental Justice, page 4.
“Together these maps illustrate the major loss of aboriginal territory
experienced by the Southern Paiute people. Losses are measured from about
80,000 aboriginal square miles down to 898 square miles or about .011%
remaining under control by Paiute people today. This fact and its implications
for health, economy, social organization, religion, and spirituality are a
foundation for considering further Environmental Justice effects from LPP
land disturbances. This is also the foundation for understanding Paiute
cumulative impacts.” [emphasis added]
Coalition: According to BOR’s own supplemental documents, this is the foundation beyond
which all impacts to the Southern Paiute Consortium must be measured as cumulative effects of
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the Proposed Action. Because of the history of land removal and legacy of detrimental impacts to
health, economy, social organization, religion, and spirituality, if BOR cannot mitigate “(1) holy
land violations, (2) potential health effects, and (3) access to cultural places”, this project should
not proceed.125 Other projects which would have caused impacts analogous to LPP on the
Southern Paiute Consortium have been halted. LPP should be halted for the same reason as these
projects:
“The Southern Paiute Salt Song Trail to the Afterlife also exists in physical
and spiritual dimensions. It was determined by the California Energy
Commission that a large proposed solar facility potentially could disrupt the
flow of deceased spirits along this trail preventing them from reaching the
afterlife (Arnold 2013; California Energy Commission 2012). A similar impact
assessment was made for radioactive waste potentially spilled on the Salt Song
Trail (Stoffle and Arnold 2003; Stoffle, Arnold, Bulletts 2015). The proposed
LPP crossed this trail to the afterlife.126
The DEIS and supporting documents for LPP clearly identify several environmental justice
problems that will be exacerbated if LPP is built. The only way to avoid irreversible harmful
impacts to minority and low-income populations is to not build the pipeline.
3.21.2.1 No Action Alternative, pages 253-254:
“The No Action Alternative would have no effect on EJ populations. If the LPP
were not built, the Proposed Project would have no additional negative effects
on EJ populations.”
3.21.2.2 Southern Alternative
“The Proposed Project would disproportionately affect the low-income and
American Indian EJ populations. The American Indian EJ population would
be adversely affected due to construction activities for the Proposed Project,
which would cause permanent damage to locations that are culturally
significant to local tribal groups, visual effects, and social effects on the
tribes. Low-income households would be disproportionately affected by
expected increases in water rates and by other economic variables that are
influenced by the price of water (see Appendix C-23, Socioeconomics)…
“The Tribe has indicated that the Southern Alternative would damage
culturally significant natural landscape features and would harm the Tribe’s
well-being (Appendix D, Analysis and Perspective of the Tribe, Supplement
#3). The adverse effects of these specific physical damages to these landscape
features would be unique to the Tribe and would not be shared by the wider
population. Disproportionate adverse effects on the Tribe are, therefore,
anticipated to occur under this alternative. Additional concerns from the

125. Supplement Number 3 Environmental Justice at p. 4.
126. Supplement Number 3 Environmental Justice at p. 6.
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Tribal perspective are provided in Appendix C-21, Ethnographic Resources,
and Appendix D, Analysis and Perspective of the Tribes.” [emphasis added]
3.21.2.3 Highway Alternative
“The Proposed Project would disproportionately affect the low-income and
American Indian EJ populations. Similar to the Southern Alternative, the
American Indian EJ population would be adversely affected due to
construction activities for the Proposed Project, which would cause
permanent damage to locations that are culturally significant to local tribal
groups, visual effects, and social effects on the tribes, and disproportionate
adverse effects on low-income households are anticipated due to expected
increases in water rates…
“…The adverse effects of these specific physical damages to these landscape
features would be unique to the Tribe and would not be shared by the wider
population. Disproportionate adverse effects on the Tribe are, therefore,
anticipated to occur under this alternative. Additional concerns from the
Tribal perspective can be found in Appendix C-21, Ethnographic Resources
and Appendix D, Analysis and Perspective of the Tribe.
“Under the repayment plan for the Proposed Project described in Section
3.20, Socioeconomics, and Appendix C-23, Socioeconomics, low-income
populations living within the area to be served by the Proposed Project are
expected to pay a higher percentage of their disposable incomes for water
delivery, for property impact fees (whether directly or indirectly), and for local
goods and services that incorporate higher water costs into their price
structures in comparison to the broader community. Because demand for basic
culinary water service is relatively price inelastic—meaning that the baseline
amount of water consumed per person in a typical household is relatively
inflexible regardless of the price charged per unit consumed—it is expected
that lower income homes would experience disproportionate adverse
economic effects from implementation of the proposed action. See the
socioeconomic resources referenced above for additional information.
“No mitigation measures related to EJ are proposed for this project.”
Coalition: The DEIS violates E.O. 12898 because it fails to address environmental justice issues.
Not only will the construction and existence of the actual pipeline and facilities cause permanent
disproportionate adverse effects to the tribes, the delivery of water via the pipeline will cause
disproportionate adverse economic effects to low income populations. The impacts to American
Indian Environmental Justice populations must be considered cumulatively with the legacy of
previous and ongoing harms to health, economy, social organization, religion, and spirituality
imposed on them. For low income populations, it is inhumane to raise the price of life-giving
water for the poorest among us.
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BOR has a Responsibility to Protect Cultural Resources, Executive Order (E.O.) 11593 –
Protection and Enhancement of the Cultural Environment, (54 USC 300101(Note)) states that:
“Agencies of the executive branch of the Government (hereinafter referred to
as ‘Federal agencies’) shall (1) administer the cultural properties under their
control in a spirit of stewardship and trusteeship for future generations, (2)
initiate measures necessary to direct their policies, plans and programs in
such a way that federally owned sites, structures, and objects of historical,
architectural or archaeological significance are preserved, restored and
maintained for the inspiration and benefit of the people.”
The American Indian Religious Freedom Act of 1978127 states that:
“It shall be the policy of the United States to protect and preserve for
American Indians their inherent right of freedom to believe, express, and
exercise the traditional religions of the American Indian, Eskimo, Aleut, and
Native Hawaiians, including but not limited to access to sites, use and
possession of sacred objects, and the freedom to worship through ceremonials
and traditional rites.”
Coalition: Constructing LPP is in direct violation of the federal responsibility to adhere to the
legal obligations of E.O. 11593 and The American Indian Religious Freedom Act of 1978.
Agencies have a responsibility to preserve the resources within the Traditional Cultural
Properties and Traditional Cultural Districts along the proposed LPP alignments. E.O. 11593 is
explicit in its wording that “sites, structures, and objects” are “preserved,” not moved or
destroyed. Documentation is not preservation. The Southern Paiute Consortium, along with the
Hopi Tribe and Zuni Tribe have made it clear that this project would infringe upon their ability
to express and exercise their traditional religions, access sites, and worship through ceremonies
and traditional rites.
It is unfortunate that much of the cultural knowledge shared here had to be made public.
Hundreds of pages of cultural interpretation are provided as supplemental documents to this
DEIS, no doubt a great emotional and time commitment for the tribal members who shared their
information. It is the responsibility of the federal agencies who now possess this knowledge to
protect the resources that they have been made aware of.
3.20.1.1 Regulatory Framework and Methodology.
“This analysis was conducted based on the financing and cost recovery
provisions of Chapter 28, Part 4 of the Lake Powell Pipeline Development Act
(UCA 73-28-101). Details of financing and cost recovery are subject to the
contracts that would be developed under that Act.
“An economic analysis was conducted, with benefits and costs considered
regardless of whether they accrue to those inside or outside the four counties.
Interest during construction was added to construction costs to represent the
full economic cost of the Proposed Project. A financial analysis evaluated cash
127. Public Law 95-341, 42 USC 1996, (Section 1) (p. 37 of Appendix C-20).
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flows and affordability from the perspective of individual businesses,
households, and agencies. A regional impact analysis evaluated both shortand long-term effects from construction and operations, within the four-county
area.”
Coalition: There is no analysis in the DEIS of financing or the costs to residents. The Utah
Legislative Water Development Commission is developing new legislation to clear up questions
about the uncertainty of how the LPP will be funded by the 2006 Act. The public has asked
repeatedly how taxpayers and ratepayers will be affected, but the DEIS is silent on this important
issue. It is not sufficient that the proponents assert that the state will pay for the LPP because the
Act clearly requires the Washington County public to reimburse the state for LPP costs. The
DEIS assumes without evidence that there is a benefit transfer; however, that is a false
assumption as we detail in our comments that the LPP is not 100 percent reliable. Examples of
public concerns regarding costs are in BOR’s Scoping report: (see Coalition comments on
BOR’s Scoping Report Appendix B).
3.4.22 Proposed Project Cost (Other), page 11
“A total of 41 comments were received that addressed proposed LPP Project costs. Many
of the commenters were concerned with the cost of the proposed LPP Project to
taxpayers and the overall cost of the proposed LPP Project. Several questioned whether
residents of Washington and Kane County would fund the proposed LPP Project, or if the
entire state would provide funds. Additionally, many suggested that a water conservation
alternative would save taxpayer money and avoid the proposed LPP Project altogether.”
Coalition: The 2006 Lake Powell Pipeline Development Act128 also poses problems when it
comes to cost issues, as described in the 2019 Legislative Audit 129:
“The Lake Powell Pipeline Development Act leaves questions unanswered
concerning repayment of pipeline costs to the state. These uncertainties in the
act’s repayment requirements could seriously impact the state’s repayment
revenues and the district’s ability to pay.”
Things have changed since the Utah legislature passed the 2006 Lake Powell Pipeline
Development Act. The cost of LPP has grown significantly since it was first conceived. In 1995,
the price was estimated at $187 million, in 2001 it was $257 million, in 2006 it became $354
million, it skyrocketed to $1.8-$3.2 billion in 2012, and in 2016 it was readjusted again to $1-2
billion.130 Meanwhile, mid-century population projections have plummeted from 860,000 to less
than 500,000, reducing demand. Yet, the proponents still push for the same amount of water for
about half the proposed population.
The DEIS is deficient because the BOR uses the Act but doesn’t do a financial analysis that
would be a piece of standard information in any EIS for the public in a socioeconomic study.

128 Utah State Legislature, UC 73-28-101, Lake Powell Pipeline Development Act, 2006, at:
https://le.utah.gov/xcode/Title73/Chapter28/C73-28_1800010118000101.pdf.
129 Office of the Legislative Auditor General, Audit Report No. 2015-01, (p. ii), "A Performance Audit of Projections of Utah’s
Water Needs," at: https://le.utah.gov/audit/15_01rpt.pdf.
130 Lake Powell Pipeline. April 2016 Final Study Report 10 – Socioeconomics and Water Resource Economics. Appendix B:
Draft Cost Opinion Master Summary. Capital cost estimate in December 2015 dollars. Prepared by Stantec, February 2016.
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The Act puts all the burden on Washington County residents to pay for the LPP but doesn’t
provide explicit provisions on how the residents or the state can pay for LPP. The 2015
Legislative Audit of the Division of Water Resources131 addressed the question of cost and
alternative water management policies and outlined their concerns with the Act:
“State policymakers need assurances that when they support costly, largescale water projects, the need for additional supply is real, and the state’s
investment is sound.” (p. 9)
“Unless water demand is reduced, new sources of supply will need to be
developed and delivered from greater distances, resulting in increased costs.
Given these costs, policies aimed at reducing per capita water use need to be
prioritized.” (p. 36)
Also not adequately considered is the cost of repairing and maintaining existing infrastructure,
which should receive priority.
“Local and regional water managers describe a growing deficit in major
system repairs and replacements with an estimated total cost of $18 billion. It
is unclear which portion of these costs will be paid for by existing sources of
revenue and which portion will require new sources of revenue.” (p. 40)
3.20.1.4 Water Supply Reliability Benefits, page 240.
“Water supply reliability benefits are an important consideration in an
evaluation of the water supply benefits of the LPP. Additional supplies
provided by the LPP will reduce potential gaps in supply and demand in the
future as well as decreasing the potential for shortage events at any particular
time. Water reliability benefits in the WCWCD are estimated using previously
completed studies of water supply reliability benefits. Use of previously
estimated benefit values as a basis for estimating benefits is an application of
benefits transfer. Several studies have been completed in several states that
have estimated water reliability benefits and the benefits of avoiding water
supply shortages. The household benefits from avoiding a shortage, or
increasing water supply reliability, are estimated to range from about $89 to
$360 per household per year, with a best estimate of $300 per household per
year. Water reliability benefits to commercial establishments were estimated to
range from $360 to $1,800 per establishment per year, with a best estimate of
$1,800.
“Water supply activities associated with the No Action Alternative are aimed
at maintaining current conditions in the near future and do not address
potential reliability issues that could occur in the long-term future. Therefore,
water reliability benefits are not likely to be generated under the No Action
Alternative because long-term potential gaps in supply and demand would
remain as they currently are. Other methods, such as conservation, could be
131 Office of the Legislative Auditor General, Audit Report No. 2015-01, (p. ii), "A Performance Audit of Projections of Utah’s
Water Needs," at: https://le.utah.gov/audit/15_01rpt.pdf.
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implemented to address future supply and demand gaps, but these methods
would not generate reliability benefits as measured by willingness to pay.”
Coalition: As mentioned in the above section, the only analysis in the DEIS is of water
reliability benefits is not sufficient. It assumes the LPP is 100 percent reliable and it is not.132
The DEIS is using the IMPLAN model which is a commonly used model to evaluate public
projects, but input-output models are a poor choice for analyzing economic impacts (and
economists rarely use them). They are more accurate for small projects but should not be used
for large projects with huge impacts on the local economy because the model assumes fixed
coefficients per definition. For example, the city of St George could hire a local excavation
company to dig the hole for a public swimming pool. But it is ridiculous to think that a local
company could easily expand their businesses and equipment and add staff to build the pipeline.
The result is that much more money would flow to outside companies and workers for the
pipeline, compared to small projects, which means more money would leave the local economy
(and state) than predicted by the model.
The DEIS treats the $2 billion as if it dropped from the sky. But the money is a loan that has to
be paid back to the state of Utah, which means less consumer demand for other things. It is
equivalent to buying a house for $510,000 and take out a mortgage for $500,000. It may seem
the day you sign the contract that you are $500,000 richer since you now have this fine house,
but, of course, you have to start making mortgage payments which is an additional cost to you.
3.20.1.5 Economic Costs, page 241.
“The economic costs of the No Action and the LPP alternatives include all
resource costs associated with projects and activities. These costs include
construction costs; energy costs; operation, maintenance and replacement
(OM&R) costs, and interest during construction (IDC). Total construction
costs for the Southern Pipeline Alternative estimated by Stantec, excluding the
Kane County System, are estimated to be $1,480.5 million and total
construction costs for the Highway Alternative, again excluding the Kane
Pipeline County System, are estimated to be $1,433.0 million.
“Under the No Action Alternative, the Project Proponent would not incur the
costs of the Proposed Project but would still need to supply water. The
estimated costs of that supply are based on the estimated costs of the Ash
Creek project, Sand Hollow Regional Pipeline, and various well projects
presented in a 2017 Regional Water Impact Fee Facilities Plan & Analysis for
the WCWCD (Zions Public Finance and Applied Analysis 2017). The costs of
these projects indexed to 2019 using the gross domestic product price deflator
is $82.5 million. 242 OM&R estimates provided by Stantec for the Southern
and Highway Alternatives are estimated to be $5.120 million annually in 2019
dollars and pumping energy costs are estimated to be $4.096 million annually,
for total annual costs of $9.216 million.”

132. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, July 28, 2020 (see Appendix C).
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 73 of 186

9664

Coalition: OM&R costs for the No Action alternative were not presented in the 2017 Zions
Public Finance and Applied Analysis report but using the same percentage of annual costs
relative to construction cost as for the Southern and Highway Alternatives results in annual No
Action OM&R costs of $471,300. Interest during construction represents the difference between
funds appropriated for construction and the economic cost of capital invested in the project when
the project is brought into service at the end of construction. This difference represents an
economic cost that must be included in an economic justification and can be thought of as an
opportunity cost for funds that could be invested elsewhere if they were not tied up in project
construction. Interest during construction should be considered as part of project costs regardless
of the source of project funds, unless the project is entirely funded through existing equity
accounts.
The DEIS is not sufficient because its socioeconomic analysis makes the wrong assumption. The
public has asked for years to disclose what costs fall on them to pay. Costs to residents which the
DEIS fails to disclose the costs residents must pay for the LPP and they include:
1. Increasing Water Rates
According to a 2019 Legislative Audit, WCWCD plans to pay for the LPP in part with an
increase in water rates:133
“WCWCD’s ability to charge higher impact fees are a key assumption to the
growth in revenue.
“In the model, water rates were increased according to WCWCD’s plans,
[from $0.84 per 1,000 gallons by] $0.10 per 1,000 gallons a year to $3.84 per
1,000 gallons by 2045. This increase would amount to a 357 percent increase
over a 30-year period to the wholesale rate, $0.84 to $3.84 per 1,000 gallons.”
The increased water rates and property taxes coupled with population growth rapidly increase
potential revenue, but economic problems such as a recession could make it difficult to repay
debt, as required by the state.
Although raising water rates could potentially produce more revenue, it could also reduce
demand for water resulting in awkward revenue decreases. Twenty-two Utah economists from
the University of Utah and Brigham Young University analyzed the feasibility of the LPP and its
effects on Washington County134. They addressed the issue of price elasticity in their analysis:
“Due to the fact that the price elasticity of demand for water is estimated to be
-0.5, repayment through water sales alone would require rate increases of
1665–1995 percent (cell B12). This enormous increase in water rates would
lead Washington County water users to need less water in 2060 than they used
in 2010 (cells O12 and AA12 of the “Water Demand” worksheet), meaning
that there would be no need for the water supplied by the LPP. In other words,
if the LPP is financed only by increasing water rates, water would become so
expensive that future water demand would drop below the current water
133. Office of the Legislative Auditor General, “A Performance Audit of the Repayment Feasibility of the Lake Powell
Pipeline”, August 2019, p. 21, at: https://le.utah.gov/audit/19_05rpt.pdf.
134. “Lake Powell Pipeline Economic Feasibility Analysis for Washington County, UT”, October 2015, p. 7-8, at:
https://www.stgeorgeutah.com/wp-content/uploads/2015/11/2015-Lake-Powell-Pipeline-Economic-Feasibility-Analysis.pdf.
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demand of WCWCD, even if one ignores other water sources identified
above.” 135
2. Impact Fees
According to a 2019 Legislative Performance Audit136:
“Washington county already has some of the highest impact fees in the state,
but planned increases will nearly double the fee from 2018 to 2025. Our model
assumes WCWCD will carry out its planned increases from $9,417 in 2019 to
$15,448 by 2026 as planned. While we cannot project what the highest impact
fee will be, it will likely increase once the final cost of the LPP is determined.”
and:
“Washington County has some of the highest water impact fees in the state; its
ability to charge even higher fees is a key assumption for revenue growth.”
After 2026, the models assume the fee will gradually increase. The ability to raise rates will
affect the WCWCD’s ability to repay the loan. The revenue sources are susceptible to future
uncertainly. The LPP Act does not fully define how the state will be paid back for the full cost of
the LPP, which will need to be clarified. Since all the costs of LPP are not known, the ability of
WCWCD to be able to repay the loan could be questionable.
3.3 Noise and Vibration, 3.3.1 Affected Environment, page 60.
“For the purposes of this evaluation, the affected environment is considered
land use or receptors within 750 feet of construction of the proposed
alternatives. The Federal Highway Administration (FHWA) uses this distance
for evaluating noise effects from proposed improvement projects (FHWA
2010). Even though the affected environment is considered as 750 feet from the
Proposed Project alternative alignments, receptors as far as 2,278 feet away
were evaluated as a precaution. Table 3.3-1, below, provides a summary of
human receptors identified within the affected environment. Table 3.3-2,
below, describes the wilderness and recreational areas within the affected
environment, which have been identified with potential for presence of wildlife
receptors. Appendix C-3, Noise and Vibration, includes additional details
related to the affected environment.”
Coalition: The DEIS is not sufficient because it only evaluated 750 ft. from the pipeline; it
didn’t consider the impacts from all the permanent infrastructure that will be built to support the
operation of the pipeline.

135. “cell” references pertain to the spreadsheet that accompanied their report to Governor Herbert, House speaker, and Senate
president.
136 Office of the Legislative Auditor General, “A Performance Audit of the Repayment Feasibility of the Lake Powell Pipeline”,
August 2019, p. 29, at: https://le.utah.gov/audit/19_05rpt.pdf.
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Lake Powell Pipeline Project Appendix B: Purpose and Need Analysis
Introduction, page 1.
“The overall objective of this report is to assess the water needs of the Project
Participants, determine to what extent the Lake Powell Pipeline (LPP) Project
would meet those water needs, and define the purpose and need statement for
the LPP Project Draft Environmental Impact Statement (DEIS). This report
outlines the process used to determine the underlying need to which the
Bureau of Reclamation (Reclamation) and the cooperating agencies are
responding and Reclamation’s vetting of that process.”
Coalition: However, the BOR failed in its obligation to be objective and follow the intent of 43
CFR §46.420 by not vetting the proponents’ claims. BOR adopted the claims of proponents
without evidence and did not ask for missing data to support the proponents’ claims that water
from the Colorado River is a reliable source.
The assumption in the DEIS is that the proponents need a second source of water from the
Colorado River as a solution. But, the DEIS doesn’t provide any independent analysis on the
problem this “solution” is attempting to solve and ignores the over-allocation and declining flow
of the Colorado River as that potential “solution.” The proponents have been making similar
claims for about 14 years and the BOR is allowing that to continue without vetting it, to the
detriment of the 40 million people and businesses that are using every drop of Colorado River
today.
2.1 Project Proponent Objectives, page 2.
“The UBWR proposes building the LPP to meet future water demands through
2060 and beyond. In addition, the LPP is intended to achieve other prudent
planning objectives, consistent with the UBWR’s mission (UBWR 2019;
UDWRe 2019), which include:
“1. Diversifying the regional water supply portfolio by providing a second
source of water for Washington County;
“2. Providing for system reliability by developing a secure source of water;
“3. Providing for system redundancy in the event of system failure due to
disasters or aging infrastructure;
“4. Accounting for climate change scenarios; and
“5. Accounting for long-term uncertainty when considering the summed effect
of the vulnerability to the water supply. Other large water districts/suppliers in
Utah that operate and maintain some of Reclamation’s federal projects have
similar objectives in both their day-to-day and long-term plans (e.g., Jordan
Valley Water Conservancy District 2019).”
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Coalition: We question this wish list of unrealistic expectations of the Colorado River. The use
of public funds without careful analysis of the ability of Colorado River to fill these objectives is
not in the best interest of the public. Neither the proponents nor the BOR have done their due
diligence on the LPP water right to see if it is suitable for a 50-year water exchange contract.
Objectives 1 and 2 emphasizing reliability, security, and redundancy of water resources are
puzzling because nowhere in the DEIS is there a comprehensive analysis of the risk of Colorado
River flows declining to the point where Utah’s Upper Basin allocation is too small to even fill
the LPP.
3.12 Wetland and Riparian
Coalition: Proposed pipeline crossing of creeks and other riparian systems is very much illadvised. There have been very few successful restoration projects that support the conclusions in
the DEIS. Instead, uncontrollable weeds will be introduced, and typical “restoration” practices
will involve using completely inappropriate seed and other plantings. Riparian areas represent
the most critically endangered of all habitat types in the state. Losing three acres of riparian
habitat under the Southern Alternative (3.12.2.2) is unacceptable.
3.13 Special status plants
Coalition: At paragraph “3.13.1.3 Existing Conditions” six special status plants are noted as
occurring in the project area.
Inadequate surveys however for Mentzelia memorabilis have occurred in Utah where it has only
been known since 2016 (and in fact the BLM in Utah needs to add it as a sensitive species for
Utah as it has been designated in Arizona, and this needs to be done before this project
continues). It has a G1 NatureServe ranking.
Mentzelia memorabilis is ranked as critically imperiled in Arizona and it occurs also with two
additional species that should be also considered as sensitive and which have not been surveyed:
Phacelia hughesii (G1 on NatureServe) and Tetradymia canescens var. thorneae (which actually
may represent a new, undescribed species). The area where these occur in Utah near section 48
needs to be designated as an ACEC, and more surveys need to be undertaken.
Two rare Arizona plants that occur near where the pipeline might be placed near Fredonia are:
Eriogonum mortonianum (NatureServe G1) and Eriogonum thompsoniae var. atwoodii
(NatureServe G4T1) in addition to Cryptantha semiglabra. Pipeline placement needs to
completely avoid the habitats of these species.
The Utah sensitive gypsophile Petalonyx parryi will occur in areas similar or near the ESA listed
Pediocactus sileri which is directly in the path of the pipeline in several places. P. parryi has
already suffered very significant habitat losses in Bloomington, St. George and near the city of
Washington, and also as a result of the Southern Corridor project. No more plants should be lost.
3.14 Sensitive Species – Fish and Wildlife
In reference to table 3.14-2:
(1) In the discussion of the Monarch butterfly, it should be noted that there is a wealth of Asclepias
species that occur in the project area and which should be avoided which include:
•

A. asperula
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•
•
•
•
•
•
•
•

A. erosa
A. hallii
A. labriformis
A. subverticillata
A. tuberosa
A. rusbyi
A. speciosa
A. welshii

The Monarch butterfly requires species of Asclepias on which to lay its eggs (and it needs a
healthy selection of other native plants that co-occur to provide adults with nectar, etc. - it is the
whole ecosystem that has to be considered and not “just” protection of the milkweeds nor simply
growing them). More attention needs to be given to the protection of these species and other cooccurring flowering plant species. Your reference to “poison milkweed” is unclear. All species
of Asclepias contain toxins that could be considered poisonous. Many plants have poisonous
mechanisms to defend themselves. This does not mean they are weeds nor that they should be
legally declared as noxious. If you are referring to A. subverticillata (known also as Whorled
milkweed, but scientific names are always required when making reference to plant species), that
is a native species that does not meet the normal definition of “noxious” even if so designated
(and it is not a state designated noxious species). We note that Washington, San Juan and Iron
Cos. may have apparently declared it as locally noxious in their respective counties, which does
not mean that species should be destroyed wherever found because it is a natural component of
the ecosystem in natural areas. Aerial or other sprays should be rarely if ever used and especially
not around these plants and their pollinators. Those sprays also represent death to beleaguered
bee species in particular and degradation of ecosystems.
(2) In the discussion of Bombus occidentalis, you indicate that “western bumblebees are likely to
be rarely encountered in areas where there are flowering plants and crops.” How does this
statement relate in any way to the pipeline project? Also, that comment is unsupported by the
provided Xerces link. The historic range of B. occidentalis does include Washington County and
its recent presence has been confirmed in several places in Utah, and it is believed to be in severe
decline.
3.15 Threatened and Endangered Species
The draft DEIS has failed to identify the occurrence of the ESA listed Pediocactus peeblesianus
var. fickeiseniae (which will soon be changed by the USFWS to “subsp.” rather than “var.”) and
it appears to have a very likely conflict with the preferred pipeline alignment. This species has
been reported from Utah for quite some time and should have been documented long before now
and has just this year been verified to in fact occur in Utah. Survey crews however were
dispatched too late and failed to find any plants because they shrink into the ground and become
impossible to find as temperatures rise. They must be surveyed from roughly late March to midMay, and in more than one year. Plants of this rare cacti have been verified to occur in
southeastern Washington County, but have also been reported from western Kane County where
survey efforts also need to be made.
The DEIS is therefore insufficient until thorough surveys have been conducted.
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Impacts to the habitat of Pediocactus sileri have already been extensive and the reason why no
impacts to its critical habitat would occur is because no critical habitat was ever designated for
that species because the USFWS has had a policy of not designating critical habitat for cactus
species that now works to the detriment of this species. No direct impacts whatsoever should
occur to Pediocactus sileri nor to the often-thick biologic soil crusts upon which it frequently
depends. Like Petalonyx parryi, P. sileri has suffered significant losses already, not the least of
which relate to the development of the area near White Dome.
Salvage and seed collection for these and other rare plants are inadequate conservation measures;
their occupied habitats must be protected.
3.2.1 Water Supply, page 4.
“The WCWCD primarily derives their water supply from surface water
resources (Virgin River), although some groundwater sources provide a
portion of their supply. In addition, the UDWRe developed the Virgin River
Daily Simulation Model (VRDSM) to estimate reliable yield for WCWCD’s
supply. The VRDSM now includes a climate change component for the surface
water supplies. Vetting WCWCD’s supply information, therefore, included
reviewing the VRDSM assumptions and inputs, outputs, and resulting data.”
Coalition: The DEIS did not identify all potentially available sources in Washington County.
BOR must quantify the total available water supply and include reasonable increases in yield
from sources other than WCWCD’s supply (i.e., cities, irrigation companies, private landowners,
etc.). BOR believes Washington County’s water supplies are not secure, even though we have
dozens of wells, surface diversions, water retailers, and surface and underground reservoirs
within the 2,800 square miles of the Virgin River watershed not included in the DEIS’s water
supply analysis.
Handling the Demand with Local Supplies
UDWRe’s Water Needs Assessment 2011137 stated that the county by 2060 would grow to a
population of 860,378. However, over the years, population projections for 2060 have been
lowered to 468,830. Oddly, state studies have also continued to decrease local supply without
any explanation, perhaps to continue to justify a need for the LPP. Even though the population
projections fell almost in half, the proponents still claim they need the same amount of water.
The vetting by the BOR of assertions by the proponents is not evident in the DEIS.
Pertinent to that question is that UDWRe’s and WCWCD’s assessment that the water supply has
decreased substantially. Table 5, extracted from the Water Needs Assessment reports for 2008
and 2016, shows reported supplies in Washington County decreasing by more than 45,000 AFY
from 2008 to 2016. It appears that the 2008 WNA shows much more water available than 2016.
There are also gaps in the sources, such as Kolob Reservoir, Meadow Hollow Reservoir,
Gunlock to Santa Clara Pipeline, Quail Creek Reservoir Agricultural Exchange, and Sand
Hollow Well Field Expansion. Quail Creek & Sand Hollow Reservoir quantities have decreased
significantly since 2008, as has Sand Hollow Ground Water. The last column shows the
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maximum of 2008 and 2016, with almost 180,000 AFY available. It is essential that BOR
demand that the LPP proponents explain in detail:
•

What are the storage constraints and why those cannot be overcome before approving the
LPP?

•

Why the potential reuse number has come down so much?

•

What happened to the water sources that appeared on 2008 water supply table but don't
appear on 2016 tables?

•

Why agricultural conversion is less in 2016 than in 2008 - land already developed? water
included in M&I numbers now?

Table 5. Water sources from Water Needs Assessments in 2008 and 2016.
Supplies (existing & potential)
Quail Creek & Sand Hallow
Reservoirs
Sand Hollow Ground Water
Kolob Reservoir
Meadow Hollow Reservoir
Cottam Well Field
Sullivan Well Field
Pintura Well
Diamond Valley Well
Kayenta (Ence Wells) System
Gunlock to Santa Clara PL
Toquerville Sec Water Sys
Ash Creek PL
Crystal Creek PL
Quail Creek Reservoir Ag Exch
Sand Hollow Well Field Expansion
Sand Hollow Recharge & Recovery
Cottam Well Maximization
Westside Arsenic Treatment
Subtotal WCWCD Sources
Municipal Supplies (2016 WNA)
Maximize Existing Wastewater
Reuse
Ag Conversion from Development
Existing Wastewater Reuse
Potential Future Wastewater Reuse
Total
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2008 WNA
(AFY)

2016 WNA
(AFY)

Max of
2008/2011

Culinary

29,500

24,922

29,500

Culinary
Culinary
Culinary
Culinary
Culinary
Culinary
Culinary
Culinary
Secondary
Secondary
Culinary
Culinary
Culinary
Culinary?
Culinary?
Culinary
Culinary

8,000
2,000
200
2,000
750

4,000

57,110
35,425

3,000
600
5,000
45,620
35,425

8,000
2,000
200
2,000
750
600
400
1,000
2,500
178
5,000
2,000
4,000
3,000
600
5,000
66,728
35,425

Secondary

1,700

7,300

7,300

Secondary
Secondary
Secondary

12,400

10,080

54,500
161,135

17,380
115,805

12,400
54,500
176,353

1,000
2,500
160
5,000
2,000
4,000
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600
400
730
178
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REUSE
The proponents have rejected reuse because of the cost of reverse osmosis (RO), but already
other areas are putting more effort into developing reuse facilities, some with different and less
expensive technologies. Altamonte, Florida has developed a reuse system138 that provides potable
water at half the cost of older RO technology, but the state and this DEIS continue to base the
high cost of conservation alternatives on the older, more-expensive RO process.
From PureAlta’s information sheet:
“Traditionally, Reverse osmosis (RO) membranes have been a component of
treatment systems used for the production of purified water; however, a concern with
RO is its high energy consumption along with the need to dispose of the concentrated
waste that is a byproduct of this treatment process. In order to mitigate issues
associated with RO, the City is testing the O3/BAF process which uses less energy,
does not produce a waste stream and successfully removes the similar trace organic
compounds as RO membranes.”

The “Framework for Potable Use in Florida”139 explains:
“The water present today is the same water as existed with the dinosaurs and
it will be the same water that exists with future generations. Whatever its
source, the technology exists to treat it for any purpose, including drinking.
“Potable reuse has emerged as a viable alternative water resource for some
entities because the cost of development of potable reuse has become
competitive with other alternative water sources such as brackish and saline
sources.
“The cost of producing potable reuse has become comparable to the costs
associated with some of the other water supply alternatives, allowing potable
reuse to emerge as another viable alternative water supply source in Florida.”
In June 2019, Mayor Dawn Ramsey of South Jordan City presented information to Governor
Herbert’s Executive Water Finance Board regarding South Jordan’s water reuse project140. South
Jordan is the 12th fastest growing city in America, and as with all cities, water is important. Her
presentation emphasized that States country-wide are working to provide the necessary
regulatory framework for potable reuse. A South Jordan team toured projects in California and
Arizona to study reuse generally and Texas where they are employing reuse projects to
supplement their drinking water supply. They found the system used in Altamonte, Florida, to be
very innovative and a cheaper reuse project. South Jordan has fashioned a reuse pilot project on
Florida’s system. Mayor Ramsey emphasized in her presentation that:
“The project received a 2018 Market-Changing Water Technology award from
the International Water Association in Tokyo, Japan, and was the only pilot
honored from the U.S. The project also won the 2017 WateReuse Innovative
138. https://www.altamonte.org/DocumentCenter/View/5245/pureALTA-Info-Sheet
139. http://www.watereuseflorida.com/wp-content/uploads/Framework-for-Potable-Reuse-in-Florida-FINAL-January-2020web10495.pdf
140. https://www.utah.gov/pmn/files/505541.pdf
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Project of the Year at the nation’s preeminent water reuse conference in
Phoenix, Arizona.”141
Colorado has also made great strides in water reuse to bolster their water resources. Their 2017
“A Survey of Key States’ Regulatory Approaches to Water Reuse”142 reports:
“Drivers for reuse vary among and within states. Frequent motivators include
drought resiliency, addressing water scarcity, increasingly stringent effluent
discharge requirements, cost-competitiveness, and resource sustainability. As
an inland state with a rapidly growing population and limited new water
supply options, reuse is an increasingly cost-competitive means of stretching
water supplies in Colorado to meet greater demands. In contrast, Florida is a
coastal state, but it also has water supply concerns. In Florida significant
concerns about environmental impacts to groundwater and coastal waters
have led to mandatory reductions in effluent discharges through ocean
outfalls, helping drive reuse in that state. While specific drivers among states
may vary, all states surveyed are experiencing a growing interest in reuse
including potable water reuse.” (emphasis added)
In an interview with the Public Policy Institute of California143 University of New Mexico
professor and co-author of Science Be Dammed, John Fleck, was asked, “What are the main
reasons Californians are using less Colorado River water?” He described the experience of
California’s Metropolitan Water District (MWD):
“There was a lot of progress in conservation during the latest drought, and
even after it ended. We’re seeing a lot more effective use of water in the basin,
with a growing emphasis on groundwater recharge, stormwater capture, and
reuse efforts.” (emphasis added)
Figure 3, a table reproduced below from Western Resource Advocates’ 2016 submittal144 to the
Federal Energy Regulatory Commission regarding the proposed LPP shows that with reuse our
county’s secondary water supply is projected to include up to 27,620 AFY reuse water much of
which can be converted to potable—although this 27,620 AFY number may decrease with lower
population growth and reduced water use due to conservation.

141. https://www.altamonte.org/754/pureALTA
142. https://westernresourceadvocates.org/publications/a-survey-of-key-states-regulatory-approaches-to-water-reuse/
143. Public Policy Institute of California, interview with John Fleck, author of Science be Dammed, How ignoring Inconvenient
Science Drained the Colorado River, March 2, 2020, at: https://www.ppic.org/blog/why-the-big-drop-in-californiascoloradoriver-water-use/
144. WRA, “Comments on the Preliminary Licensing Proposal for the Lake Powell Pipeline, Project No. P-12966-001”,
February 29, 2016, at: https://elibrary.ferc.gov/idmws/file_list.asp?accession_num=20160301-5013.
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T111ble 2. According to the p1!10jed propone!Dt's 111ssumptions, " ashiugfon County• pfon!Ded
future wate1· supplies in" a.shilllgton County will total mer l2J,OOO 111a·e-feef lli!Dnually
(AFY) by 2060 without the Lake Powell Pipeline. .All figures: ha.ve been rounded t,a the
nearest 10.
Potable
Secomfary
Potable+
(AFY)
(AFY)
SKonda11r
(Afl')

Current Supplie:.
Future Supplies: by 2060:
Ash Creek

82,010

7 450

3 830

Planned Agriculture Transfers

10,080

Planned Reuse

27,620*

future Supply Totals
*L

74,560

78,390

45,150

113,540

~ m:.:1"\'i 1n "li1'n,

Figure 3. Washington County water supplies acknowledged by WRA.
The Local Waters Alternative reuse volume shown in Figure 4 reflects the lower level of water
reuse under a 1 percent conservation scenario. Agricultural land transfer and conversion due to
growth is predicted to be greater than what was predicted in Draft Study Report 19145—10,080
AFY.

Table
Total Future \Vater Supplies in the Local Waters AHematiYe mnges from 116 300
- 138 000 AFY exceeding pl"Ojeded demands after conset·vati<m (about 115,000 AFY). All
values have been inde.pendently rounded to the neai-est hundred.
Supply AJteroative:
Culinary
Secondary

WCWCD Current Supplies
and Ash Creek

(AFY)

{AFY)

78,400

7 500
16,900

Reuse
Agricultural Wa.ter Transfers
Sub-Totals
Total

13,700 - 35,200
78,400

3S,OOO - 59 600

116,300- 138,000

Figure 4. LWA's future water supplies with lower reuse due to conservation and reasonable
agricultural water transfers.

145. https://conserveswu.org/wp-content/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf.
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One would think with all the good reuse projects across the country that Utah would be on board.
However, in 2006, the same year the Lake Powell Pipeline Development Act was passed, Utah’s
Reuse Act146 was revised, making reuse project approval more difficult.
Prior to that, in 2005 ”Water Reuse In Utah”147 was published by the Utah Division of Water
Resources (overseen by LPP proponent UBWR) and stated:
“Most of the easily obtainable sources of water have already been developed,
and in some areas, other than potential water reuse projects, only large transbasin diversions remain to meet future increases in demand. The population of
the state is increasing, and as a result, water demand continues to rise. The
potential for water reuse to meet some of this demand is promising and
implementation of reuse is already occurring. Eventually, water reuse will
become an essential element of many communities’ water supplies.
Consequently, the question with respect to water reuse is not if it will become
commonplace, but when and how much.” (emphasis added)
In spite of this acknowledgement, the Reuse Act148 was changed in 2006 and the Proponent
moved full speed ahead with their effort to secure Lake Powell water and pushed the Utah
legislature to pass the Lake Powell Pipeline Development Act.149
Table 1.2-1 Water Supply and Demand Figure shown below indicates that 184,513 AFY of water
would be needed by 2060, but that’s driven by an artificial demand to serve the additional
population in 2075, and an excessive “system loss” factor of 15.4 percent. The 98,727 AFY
shown for the Median climate change type would serve a population of nearly 600,000 at a usage
of around 150 gpcd, but the Proponent’s usage by 2060 would be 240 gpcd—far more than
necessary and more than is being used currently by other desert communities. The 98,727 AFY
does not include agricultural conversion above 10,080 AFY—water that the Local Waters
Alternative forecasts will only increase as Washington County grows. It also does not include the
additional resources from reuse opportunities mentioned earlier.

146. https://le.utah.gov/xcode/Title73/Chapter3C/C73-3c_1800010118000101.pdf.
147. https://water.utah.gov/wp-content/uploads/2019/12/Water-Reuse-in-Utah-Water-Resources-2005.pdf.
148. https://le.utah.gov/xcode/Title73/Chapter3C/C73-3c_1800010118000101.pdf.
149. https://le.utah.gov/xcode/Title73/Chapter28/C73-28_1800010118000101.pdf.
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Table 1.2-1 Water Supply and Demand for Washington County Water Conservancy District under
Different Climate Cha nqe Scenari os, Rane inq from Hotter and Drier to Warmer and Wetter
WCWCD Reliable

Cli mate

Climate

Annua l Water Supply
(acre -feet)(•l

Change
Scenario(bl

Change
Type

WCWCD 2060 Demand
and Reserve (acre-feet }

WCWCD 2060
Supply Deficit
(acre-feet)

71,516

10th

Hotter,

112,997

88,022
98,727

30th
50th

Di:i.er

96,492
85,786

112,196
130,888

70th
90th

Warmer,
W etter

Median

184,513

72,318
53,625

Notes:
(a) Ave rage yield wit h up t o 10% shorta ge rep resents reliab le y ield for WCWCD proj ects.
(b) Virgin River natu ra l streamflow sc enarios provided by Reclamat ion d emonstra t e the effect of clima te chang e to
reliable annua l water sup ply (Recla mat ion 201 4).
Key:
WCWCD = Wash ington County Water Conservancy District

Figure 5. Water Supply and Demand from WCWCD.
In fact, UBWR’s 2016 Water Needs Assessment150 shows the limitations to Washington
County’s current reuse and its maximum annual yield of only 7,800 AFY is far less than even the
16,900 AFY amount that the Local Waters Alternative shows, which includes additional supplies
resulting from 1 percent conservation per year providing less water for reuse.
Reuse offers significant opportunities for Washington County’s future.
3.2.2 Water Demand, page 4.
“Base annual water demand was based on population projections from the
University of Utah Kem C. Gardner Policy Institute (Gardner Institute 2017).
Other factors were included as well for the WCWCD, including water usage
rate (gallons per capita per day [gpcd]), conservation, system loss, and a 15year reserve planning buffer. Factors for KCWCD were the same except for
conservation and the lack of a 15-year buffer. Vetting demand information,
therefore, included determining whether estimates and the approach (e.g., rate
of conservation, inclusion of a reserve buffer) were reasonable in light of the
Districts’ need to provide reliable water supplies to customers in their service
areas and also plan against uncertainties related to climate change, reductions
in water quality, reliance on a single source, unexpected population growth or
economic expansion, and potential interruptions in supply.”
Coalition: The DEIS explains on page 245 that water use will go down by 24 percent due to
price hikes, so water needs will be much lower. However, this isn’t reflected in the DEIS
analysis. The proponents assert without evidence that conservation gains below 240 GPCD
cannot be considered after 2045, again perhaps to show a need for LPP. Further, the reduced
demand as a result of increased water pricing will further lower use, which will make it more
difficult to pay for the LPP.

150. https://conserveswu.org/wp-content/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf.
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 85 of 186

9664

The DEIS contradicts the proponents’ assertion in this section. It states:
“Additional Potential Effects, DEIS page 245.”
“Assuming a long-run price elasticity of demand for domestic water supply of 0.65, a 5.2 percent annual increase in water prices and an assumed increase in
retail water charges over 30 years would result in a 3.38 percent annual
decrease in water use per user. The Kem C. Gardner growth projection for the
number of households to 2065 in Washington County was an average annual
growth rate of 2.536 percent. Therefore, the combined effects of an increase in
water prices and growth in the number of households at the above rates would
lead to a decrease in overall demand of 24.7 percent. The No Action
Alternative would result in less water for future use.”
Washington County’s Local Water Demand (Use)151
Washington County’s water use is excessive by the standards of western states. Figure 5,
reproduced from the Utah Legislative Audit report in 2015, shows Utah’s water use is the highest
among the western states.152

151. M&I: Municipal and Industrial = Residential + Commercial + Institutional + Industrial, both culinary and secondary; all
human water use excluding agriculture (crops and stock), which is all secondary. Almost all Washington County M&I use is
metered; however secondary water is not.
152. Office of the Legislative Auditor General, Audit Report No. 2015-01, "A Performance Audit of Projections of Utah’s Water
Needs," page 28, at: https://olag.utah.gov/olag-doc/15_01rpt.pdf.
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Figure 3.3 A Comparison of Water Use Among the Western
States. At 248 gpcd, Utah's municipal and industrial water use, as
well as residential water use, is reported to be the highest of these
10 western states.
260
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Source: Estimated use of water in the United States in 2010: U.S. Geological Survey Circular 1405, 2014
Note: Use only includes water from public providers.

Figure 6. Comparison of water demand among western states.
A Washington County Water Conservancy District (WCWCD) June 2018 press release revealed
that our 303 gallons per capita per day (GPCD) breaks down this way: 153
“The data reports that Washington County residents used 143 gallons per
person daily (also known as GPCD – gallons per capita per day). Factoring in
all potable water use (second home, commercial, institutional and
industrial), the total was 231 GPCD. Unlike most other cities and states, Utah
reports secondary (untreated) and reused water in its total GPCD numbers.
Most of Washington County’s secondary water (72 GPCD) is used to irrigate
parks, cemeteries, and golf courses.” (emphasis added)
They estimated that 70 GPCD of the county’s culinary treated water use was applied to
residential landscaping. Dennis Strong, former director of the Utah Division of Water Resources,
said in a video that if people in Southern Utah changed their landscaping, they wouldn’t need the
LPP.154

153. WCWCD, Press Release, June 15, 2018, at: https://www.wcwcd.org/wp-content/uploads/2018/06/2015-Water-UseNumbers.pdf.
154. Utah Rivers Council, video recording, at: https://m.youtube.com/watch?v=oY_KXDS6hbQ.
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The state and WCWCD assert that mandating conservation would severely restrict outdoor
watering, which would impact the region’s economy, environment, quality of life, and tourism.
The Coalition does not see it that way nor, apparently, do other desert cities that have vibrant
economies with tourism while continuing to reduce their water demand through effective
conservation, and which use less water now than the state plans for our area in 2065.
Colorado River water diversions by Nevada, Arizona, and California have been declining, even
as populations are increasing; even in St. George, increased population has used less water per
capita over the past five years without any severe water conservation efforts.
The BOR has not considered new circumstances or technologies that can save water or yield
more water from existing sources.
Washington County Water Demand – An Outside Analysis
Conserve Southwest Utah hired Peter Mayer of Water Demand Management, LLC (WaterDM)
to analyze the DEIS regarding its assertions concerning water demand.155 (See full report
Appendix D.)
WaterDM is based in Boulder, Colorado, and is a water consulting firm providing expertise and
services in the following areas:
•

Municipal and industrial water use, research, and analysis

•

Water conservation and demand management planning and implementation

•

Integrated water resources planning

•

Water loss control

•

Analysis of municipal water rates and rate structures

•

Drought preparedness and response

•

Demand forecasting

•

Evaluation of changes in demand

•

Statistical analysis of water demand and modeling

•

Meter technology implementation

•

Meter and service line sizing

After reviewing the DEIS, WaterDM found the DEIS was deficient because the future water
demand forecast for Washington County is grossly inflated for the following reasons:
1. A population forecast that increases by 293%;
2. An excessive level of per capita water use that would make Washington County water users
among the highest in the US;

155. Mayer, P., “Expert opinion and analysis regarding water demands and statement of need for the Lake Powell Pipeline
Project DEIS”, September 4, 2020, Denver, Colorado, memorandum to Conserve Southwest Utah, at:
https://www.waterdm.com/.
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3. Improper inclusion and inflation of raw secondary irrigation water in the forecast by adding
secondary irrigation company water to GPCD.
4. A 15.4% water loss factor which never improves and thus wastes approximately $300 million
in value of the $2 billion-dollar project.

Per Capita Use Forecast
As part of the DEIS forecast, per capita water use (inclusive of all uses except system
losses) starts at 302 gpcd in 2015 and is reduced by 20% to 240 gpcd by 2045. After year
2045 there are no additional efficiency improvements and gpcd is forecast to remain at
240 gpcd through 2075. The reasonableness of this forecast must be considered in the
context of changes in water demands that occurred over the past 25 years and
comparisons with other water providers in the Western US.
System Per Capita
Annual system per capita use is calculated by taking the total volume of water produced
in a year for a water system and dividing that volume by the population and the number
of days. Water production volumes are usually measured at water treatments plant before
water is put into the distribution system and thus system per capita use typically includes
system water losses that occur as water is transported to customers. The per capita use
values presented in the DEIS are inclusive of all water use (residential, commercial,
irrigation, etc.) with the notable exception of system water losses which the DEIS
separates into a separate category.
Per Capita Use Has Declined Nationally
The US Geologic Survey publishes national water use data every five years and Figure 7
shows the public supply withdrawals in the US and population for 1950 – 2015, the most
recent year for which data are available. Public supply withdrawals peaked in 2005 and
declined in 2010 and 2015.
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US Public Supply Withdrawals and Population
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Figure 7: US Public Supply Withdrawals and Population, 1950 – 2015
Figure 7 shows the same US public supply withdrawals along with the average annual
gallons per capita per day. Nationally, per capita use peaked in 1985 at about 184 gpcd
and by 2015 had declined to 140 gpcd. The DEIS forecasts the 2075 gpcd in Washington
County to be 71% higher than the national average in 2015.
US Public Supply Withdrawals and GPCD
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Residential water use in Utah remains among the highest in the US according to the
USGS as shown in Figure 9 which was prepared by the City of Tucson to understand how
water use around the western US compares. This suggests Utah as a state, and
Washington County as the highest water using region in the state, both have ample room
for increased efficiency in the future. Downstream users on the Colorado River like
California, Arizona and Nevada are paying attention. Water efficiency in the norm up and
down the Colorado River basin as supplies have dwindled as a result of drought and
climate change.
Residential Water Use (2015)
New Mexico
Texas
U.S.
California
Washington
Oregon
Nevada
Colorado
Arizona
Utah
Idaho

0

25
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100
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U.S. Geological Survey via MAP (mapazdashboard.arizona.edu)

Figure 9: Comparison of per capita residential water use in the US, 2015.156

Per Capita Comparisons Show High Usage in Washington County
To better understand the scale of the forecast gpcd values in the DEIS, these data were
compared against per capita use from cities that participated in the 2016 Residential End
Uses of Water Study.157 Per capita use was calculated for this study using the same
approach as the DEIS with water losses explicitly excluded, but all other uses
(residential, commercial, irrigation, etc.) included. The most “apples to apples”
comparison of gpcd is to compared potable gpcd and this and other comparisons are
presented in Table 6. In 2015, even potable water use by itself in Washington County
averaged 231 gpcd, placing it among the highest levels of per capita use of comparable
western cities as shown in Table 2.
It should be noted that most western cities have concluded that such a high levels of per
capita water use are unsustainable (not to mention expensive) in arid environments and
they have all implemented metering, conservation pricing and various other water
156. Making Action Possible for Southern Arizona, “Residential Water Use”, accessed September 5, 2020 at:
https://mapazdashboard.arizona.edu/infrastructure/residential-water-use.
157. DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2. Water Research
Foundation. Denver, CO.
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efficiency programs to reduce demand extend existing supplies. The DEIS in recognition
of this, applies a steady reduction factor until a 20% reduction is achieved in 2045.
Even with the conservation factor applied, DEIS forecast total per capita use for
Washington County in year 2075 is higher than any utility that participated in the 2016
Residential End Uses Study, including Scottsdale Arizona which in addition to having
high water use also has a well-funded and staffed utility sponsored water efficiency
program.158

158

https://www.scottsdaleaz.gov/water/rebates
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Table 6. Per Capita Comparisons
Population

GPCD

Washington County WCD - 2015 potable + secondary + water loss

Agency

151,360

348.2

Washington County WCD - 2015 potable + secondary
Washington County WCD - 2075 potable + secondary + water loss
forecast
Scottsdale, AZ – 2010 potable

151,360

302.0

594,660

277.0

217,385

273.1

Henderson, NV – 2010 potable

277,502

256.9

Washington County WCD - 2075 potable + secondary forecast

594,660

240.0

Washington County WCD - 2015 potable

151,360

231.0

Colorado Springs, CO – 2010 potable

441,000

212.3

Washington County WCD - 2075 potable forecast

594,660

190.0

Fort Collins, CO – 2010 potable

129,000

157.9

Denver, CO – 2010 potable

1,174,000

156.7

Tacoma, WA – 2010 potable

317,450

150.0

Otay, CA – 2010 potable

198,616

149.9

Tucson, AZ – 2010 potable

545,975

144.0

Mountain View, CA – 2010 potable

72,800

132.6

Aurora, CO – 2010 potable

325,078

126.6

Austin, TX – 2010 potable

886,768

121.9

1,312,000

118.2

91,416

115.0

San Antonio, TX – 2010 potable

1,360,000

105.7

Philadelphia, PA – 2010 potable

1,500,000

104.5

Chicago, IL – 2010 potable

5,300,000

98.4

Sacramento, CA – 2010 potable

430,437

91.4

Portland, OR – 2010 potable

915,800

61.0

San Diego, CA – 2010 potable
Santa Barbara, CA – 2010 potable

Sources: Table 6.2-2 Future Water Requirements of the Washington County Water Conservancy District.,
DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2. Water
Research Foundation. Denver, CO

Water Efficiency Impacts Not Considered After 2045
The forecast for Washington County in year 2075 would place its water use among the
very highest water using communities in the western US today and in the future. With the
Lake Powell Pipeline, Washington County must necessarily also have high water rates. A
strong price signal through rates is proven effective at reducing consumption, even in
communities with second homes and significant volumes of irrigation. Yet the DEIS
shows no efficiency improvements or demand reductions in Washington County for a 30year period.
It is unclear why efficiency improvements are stopped in 2045. This is neither
reasonable, nor realistic particularly given the anticipated impacts of climate change
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which will drive up the cost of providing water and will reduce supplies. All of the new
demand in Washington County will come from new residents and new buildings that will
be constructed in compliance with modern plumbing codes and standards. These national
codes and standards, such and the 1992 Energy Policy Act require that all toilets sold in
the US use 1.6 gallons per flush or less. Stores like Home Depot only offer EPA
WaterSense certified toilets use at 1.28 gallons per flush or less. New buildings will
necessarily be more water efficient that old buildings. Assuming future water use in 2075
will be the same as it was in 2045 without efficiency improvement is not reasonable and
not a sound basis for least-cost infrastructure planning.
Recent failures of demand forecasting (discussed below) have exposed demand
forecasting methods that fail to include long term efficiency improvements and thus
water efficiency and efficiency improvement are now standard consideration for most
demand forecasts. These forecasting failures have been largely due to inflated future per
capita demands and inflated population forecasts – two problems clearly evident in the
DEIS.
The changes and efficiency improvements that have been made in indoor residential
water use are documented in research conducted by the Water Research Foundation and
documented by the American Water Works Association. A summary is presented in
Table 7. These data shown that modern, water efficiency homes in the US will use about
40 gpcd indoors. In the future they could use even less.

Table 7. Summary of per capita use from Residential End Uses of Water Studies
(REUWS) (gallons per capita per day)
Toilet

18.5

14.2

7.7

15

9.6

4.4

Faucet

10.9

11.1

8.1

Shower

11.6

11.1

11.0

Dishwasher

1.0

0.7

0.5

Leak

9.5

7.9

5.0

Bath

1.2

1.5

1.5

Other

1.6

2.5

1.6

Indoor Total

69.3

58.6

39.8

Clothes Washer

Sources: Mayer, P.W., W.B. DeOreo, et. al. 1999. Residential End Uses of Water. American Water Works
Association Research Foundation, Denver, CO.; DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016.
Residential End Uses of Water, Version 2. Water Research Foundation. Denver, CO; W.B. DeOreo, A. Dieteman,
T. Skeel, P. Mayer, et. al. 2001. Retrofit Realities. Journal American Water Works Association, March 2001.

A major emerging trend in water utilities in the use of advanced metering infrastructure
(AMI) to detect customer leaks and alert customers about abnormal usage. Recent
research has shown that these programs are capable of reducing customer-side leakage by
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about 50%.159 As the cost of water increases over the next 50 years, outdoor use will
become more and more expensive and landscaping will be adapted accordingly.
Secondary Water Use Improperly Forecast
Baked into the DEIS demand forecast is a substantial component of secondary water
use…secondary water use accounts for about 20% of 2015 demand once water losses are
included.
Secondary water is defined as “non-potable or untreated water that does not meet EPA
Safe Drinking Water requirements. Generally, irrigation and canal companies deliver
secondary water through open ditch systems or pressurized pipelines for irrigation of
lawns, gardens, landscape, parks, cemeteries, golf courses, and other open areas.”160
Because secondary water use is imbedded into the 2015 water demand of 302 gpcd (71
gpcd is secondary water), secondary water demand is necessarily increased throughout
the 60-year forecast. In Washington County today, most of the secondary water is
supplied by irrigation companies with limited water rights about 8,450 AFY. These
supplies cannot possibly grow proportionally with population into the future as
shown…yet they have been improperly imbedded into the 2015 baseline demand.
Even with the 20% conservation factor applied through 2045, secondary water use must
necessarily increase through the demand forecast and after 2045 because of the
forecasting method used. This is not reasonable. The LPP should not be constructed to
provide secondary water use for irrigation, rather the project is only properly considered
as a potable supply. Use of secondary water is seasonal, thus including it as part of the
annual gpcd is misleading from the perspective of supply timing as well.
Secondary water is a separate supply and thus demand for secondary water should be
determined distinctly from the potable demand into the future. Lumping them together, as
has been done in the DEIS, is improper from multiple planning and forecasting
perspectives and should be corrected. WaterDM estimates that including secondary water
in the demand forecast has improperly inflated per capita demands in the DEIS by at least
20%.
To correct this problem, the DEIS forecast should separate the irrigation company
secondary water use of 8450 acre-feet. If secondary water use is projected to increase in
the future it should be capped at a volume commensurate with the available surface water
rights that could be used for this purpose.
The DEIS should be corrected and the Bureau of Reclamation must clarify to what extent
secondary water of the irrigation companies will not be carried in the projection for the
need for Lake Powell Pipeline. The cost of secondary water is generally much lower than
for potable water and it is not clear how the economics of the $2 billion Lake Powell
Pipeline work if 20% of the supply is sold at secondary water rates not to mention 15.4%
of the supply lost to leakage.
159. San Francisco Water Power Sewer, Leak Alert Program”, accessed September 5, 2020, at:
https://sfwater.org/index.aspx?page=947.
160. 2015 Municipal and Industrial Water Use Data. 2020 version 3, Division of Water Resources, page 5, at:
https://water.utah.gov/wp-content/uploads/2020/07/2015WaterDataV3.pdf.
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Coalition: The Coalition identified that secondary water use did not grow with the population in
our past FERC comments in LPP Scoping Document 2 in 2011.161
For example, a review of earlier UDWR water use reports from 1998-2015 reveals that
secondary use has not appreciably increased, even though the population has doubled. Table 8,
from an analysis by Conserve Southwest Utah, shows estimates of secondary water use in
Washington County, population, and source of information.
Table 8. Estimates of secondary water use and population in Washington County, 1998-2015.
Year

1998

2005

Secondary Water
Use
(AFY)
Residential 4,510+
Commercial 1593.1+
Institutional 4483=
Total 10,587
7,445.5

2010

8504.9

2015

Residential 2,750 +
Commercial 1,144 +
Institutional 8,450 =
Total 12,346

Population

78,800

127,090

151,360

Reference
Boyle Engineering Corporation, “Water Supply Needs for
Washington and Kane Counties & Lake Powell Pipeline Study”,
1998. 162
Division of Water Resources, “Municipal and Industrial Water
Supply and Uses in the Kanab Creek/Virgin River Basin,” Table
16, p. 41, Table 17 p. 42 163
UDWRe “State of Utah Municipal and Industrial water Supply and
Study Summary 2010”164
“2015 Municipal and Industrial Water Use Data, 2020 version 3,
Utah Division of Water Resources “165

The 2015 secondary water data for institutions of 8,450 AFY166 is provided by irrigation
company water shares. This is why it doesn’t increase with the population and, therefore, it
should be deleted from the GPCD because it inflates the need for the LPP.
The Utah Division Water Resources explained the problem of not having accurate data on
secondary water use in 2011 Water Needs Assessment:
“4.1.4.2 Secondary Water Supplies [pages 4-12]
“A number of irrigation companies deliver secondary water to most of the
M&I systems in Washington County. While the 2005 secondary water use data
published by DWRe are considered reliable due to the significant validation
161. “Lake Powell Pipeline Coalition’s Comments on Proposed Study Plan and Scoping Document 2”, accession no. 200811195130 (November 19, 2008), pages 23-26, at: https://conserveswu.org/wp-content/uploads/2012/04/scoping-2-comments-final.pdf.
162. Boyle Engineering Corporation, “Water Supply Needs for Washington and Kane Counties & Lake Powell Pipeline Study”,
p. 1, 19,21. December 1998, Table 2.2, Table 2.3, at: https://conserveswu.org/wp-content/uploads/2020/07/Boyle-report-WaterNeeds-Assessment-1998.pdf.
163. Division of Water Resources, “Municipal and Industrial Water Supply and Uses in the Kanab Creek/Virgin River Basin,”
Table 16, p. 41, Table 17 p. 42 , at:https://conserveswu.org/wp-content/uploads/2020/07/DWR-secondary-water-supplies2005.pdf.
164. Utah Department of Water Resources, State of Utah Municipal and Industrial Water Supply and Study Summary 2010,
Table 2-24, page 135, at: https://conserveswu.org/wp-content/uploads/2020/07/DWR-MI-water-use-2010.pdf.
165. 2015 Municipal and Industrial Water Use Data. 2020 version 3, Division of Water Resources, page 147, at:
https://water.utah.gov/wp-content/uploads/2020/07/2015WaterDataV3.pdf.
166. Ibid.
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process followed, reliable data for previous years are not available with
enough frequency to assess possible trends in use within the District or on a
per capita basis. In 2005, total secondary water use by M&I systems in
Washington County was about 7,450 ac-ft (DWRe 2009b).”167
The State of Utah’s Office of the Legislative Auditor General, completed a Performance Audit of
Projections of Utah’s Water Needs, May 2015, and pointed out the problem with counting
secondary water from irrigation companies statewide. The Auditors report also shows the
problem with the state adding on 55 gpcd as a standard for secondary water without justification
throughout the state.168 They wrote: 169
“Volatility in the reported secondary water use raises doubts about the
comparability of past water studies. It also raises questions about the accuracy
of the report that water use has declined by 18 percent from 2000.”
“Figure 2.4 [from UDWRe] shows large fluctuations in secondary water use
(shown in blue) during 2000, 2005, and 2010. It shows that the secondary
water use in 2000 was 55 gpcd. This is the difference between the year 2000’s
total water use of 293 gpcd and the potable use of 240 gpcd. In 2005, that
reported secondary water use rose to 70 gpcd. Then it declined to 55 gpcd in
2010. These swings in the reported use are explained, in part, by the use of
different methods to estimate secondary water use.”
The Auditor’s report explained its concerns with the accuracy of accounting for secondary water
statewide by referring to Figure 10 below (their Figure 2.4).170

167. Utah Board of Water Resources, Water Needs Assessment, Draft March 2011, page 4-12, at: https://conserveswu.org/wpcontent/uploads/2012/04/19DraftWaterNeedsAssessmentReport-1.pdf
168. “State of Utah Municipal and Industrial Water Supply and Use Study Summary” 2010, page xvi, of the total, 185 is potable
and 55 gpcd is non-potable.
169. Office of the Legislative Auditor General, State of Utah A Performance Audit of Projections of Utah’s Water Needs, May
2015, Chapter II Reliability of Water Use Data Needs to Improve, page 25 at: https://le.utah.gov/audit/15_01rpt.pdf.
170. Ibid, page 22-23.
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Figure 10. Methods Used for Estimating Secondary Water Add Uncertainty in the Accuracy of Utah’s
Water Use Projections.

Figure 11 (from their Figure 3-1, Page 3-2171) shows how the same 55 gpcd is added to per capita
use in Washington County in 2010. The per capita use is explained:
“Section 3.2.1 WCWCD 2010 Per Capita Water Use, page 3-2, 2015
“In 2010 the per capita water use in the WCWCD service area was estimated
to be 325 gpcd. Figure 3-1 above shows that 270 gpcd was culinary water and
55 gpcd was secondary untreated water. Residential use contributed 156 gpcd,
and commercial, institutional and industrial (CII) use contributed 169 gpcd.
CII includes use from second homes.” [emphasis added]

171. Utah Division Water Resources, Water Needs Assessment, p.3-2, 2016, at https://conserveswu.org/wpcontent/uploads/2018/03/FERC-Water-Needs-ASSESSMENT-19-5-5-16-1.pdf
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Figure 11. Secondary water added to residential in 2010 (reproduced from UDWRe Figure 3-1.

Cities reported their irrigation company water shares for their secondary use, and that is why the
amount of secondary water use was so similar over the years. Weber County found after they
simply metered secondary water—without changing any pricing—homes used 30 percent less
water.
This information indicates secondary water shares of the irrigation companies do not increase
with population growth. Thus, it is not justified to add 73 gpcd of secondary use in per capita use
for 50 years, because it distorts the need for water. The secondary use is also seasonal, and not
used 365 days a year. Since the institutional water users are using the most secondary water
8,450 AFY and do not pay any property taxes for water, or increase water rates, or added
surcharges, this puts more of the cost burden paying for the LPP’s water on residents and
businesses. Also, irrigation companies would not have any fees to help pay for the LPP, and
again the LPP’s costs falls more on the residents and businesses to pay for the LPP.
The DEIS is not sufficient because it is using the wrong information by including the irrigation
company water shares that improperly inflate the GPCD demand for the LPP.
WaterDM Concurs that Future Per Capita Use Improperly Inflated
Again, from Water DM’s analysis:
If more than 500,000 people live in Washington County Utah in 2075 and use an average
of 277 gpcd (including water losses) it will be one of the most water-inefficient
communities in America in that year or any year. It is not reasonable to plan for such
inefficiency and profligate water use.
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The future per capita use presented in the DEIS has been improperly inflated given that
30 years of potential efficiency gains are ignored, secondary water use is incorrectly
included and allowed to increase, and water loss is never addressed.

System Loss Forecast
In the DEIS, a 15.4% water loss factor is applied each year to account for real losses in
the system. The 15.4% water loss factor, presumably based on current water loss rates,
does not change over the 60-year period of the forecast and is applied to both potable and
secondary water use. [T]he DEIS predicts real annual water losses (e.g. the physical
loss of water from the system) of more than 24,000 AF by year 2075, which is an
astonishingly high volume and more than the potable demands of the commercial and
industrial sectors combined.
The Lake Powell Pipeline is $2 billion dollar project and the DEIS forecast states that
15.4% of the product or value delivered through this LPP will be lost each year. This
implies that approximately $300 million in value of the $2 billion dollar project will be
wasted over the life of the project. This is an outrageous, wasteful, and completely
unreasonable assumption to foist upon water rate payers in Utah. The economic
consequences of $300 million in water losses are simply too large to ignore. State and
national policies are increasing accountability for water loss and requiring utilities to
reduce real loss to the extent it is economically reasonable. In 2020, Utah passed HB 40
which will improve water loss accounting across the state.172 This increased scrutiny of
water losses will certainly apply to Washington County as well.
The starting point for water loss in Washington County, 15.4%, is an extremely high
level of real losses for a system to endure. For many years an industry rule of thumb was
that anything above 10% “unaccounted for water” constituted a real problem. Over the
past 20 years water loss accounting has improved and advanced which has improved
understanding of typical water loss rates, which vary tremendously depending upon the
age of a water system. Properly designed and installed new distribution systems have
lower levels of loss than older water systems and managing system pressure has a
significant impact.
It is unreasonable that water loss levels for Washington County to do not improve over
time in the DEIS forecast. This implies that this high level of waste and loss is both
tolerable and acceptable and affordable, none of which is true. More properly, the DEIS
forecast should show a decreasing level of water loss over time until a level below 10% is
achieved. A level of 6% - 8% would not be an unreasonable target for a well-managed
system with many new components based upon my experience. Maintaining a loss level
of 15.4% unreasonably and unnecessarily inflates the final demand forecast by at least
5.4% - 9.4%.

172. Utah Legislature, H.B. 40 Water Loss Accounting, 2020 General Session, at:
https://le.utah.gov/~2020/bills/static/HB0040.html
Lake Powell Pipeline Coalition Comments
on the Lake Powell Pipeline Project
Draft Environmental Impact Statement

September 2020

Page 100 of 186

9664

Population Forecast
The single most significant aspect driving future demand in the DEIS forecast is
anticipated population growth in Washington County. The DEIS population forecast is
based on state forecasts developed by the Kem C. Gardner Policy Institute,173 but extends
the Gardener forecasts another 10 years to 2075. This DEIS forecast shows that
population of Washington County in 2075 bill be 594,660 people, a 293% increase over
60 years. The Gardner forecasts show Washington County to be the fastest growing
county in Utah over the next sixty years. If realized, Washington County will be the most
populated stretch of I-15 from Las Vegas to Provo.
The rate of population growth starts at a rip-roaring 3.4% per year and reduces by about
50% finishing the 60-year forecast in 2075 at a still remarkably high growth rate of 1.7%
per year. It is interesting to note that the DEIS population forecast extends 10-years
beyond the 2017 published Gardner Institute forecasts, adding more than 94,000 people
during from 2065 – 2075. It is unclear if this the additional 10-years of population growth
was prepared by the Gardener Institute or if it simply extends their forecast.
I have reviewed numerous population forecasts over my 25-year career, but I have
seldom encountered a growth forecast as aggressive as the one presented in the Lake
Powell Pipeline DEIS. The level of growth projected would create a community the size
of Tucson, Arizona, Fresno, California, or Albuquerque, New Mexico in Washington
County by 2075. Even spread out across the county, this would represent a tremendous
level of growth across what is now a largely rural area. What is the expected economic
driver for this exceptional level of growth?
It is rare in the US for an isolated region to experience a 293% growth surge without a
corresponding economic driver. For example, Gilbert Arizona, one of the fastest growing
communities in the US over the past 30 years saw growth driven by technology
companies and large businesses that chose to locate nearby. What will drive a similarly
high level of growth to Washington County? Tourism to Zion National Park and other
attractions in the region may be part of the answer, but certainly not all so it remains
unclear what will drive the 293% growth projected for 65 years in Washington County. It
seems likely that the population forecast has also been inflated.
An inflated future population results in an inflated future demand forecast. It seems quite
possible that the population forecast presented for Washington County is unrealistic and
the future population will more likely be much lower. Data and information supporting a
293% population growth has not been offered to my knowledge. Support for a population
forecast with an escalating growth rate has not been offered and the DEIS population
forecast extends ten years beyond forecasts published by the Gardner Institute.

Inflated Demand Forecasts, Costly Decisions
The factors that combine to create a greatly inflated demand forecast in the DEIS are not
unique. Water utilities have struggled with making accurate demand forecasts since the

173. Utah's Long-Term Demographic and Economic Projections Summary. July 2017. Principal Researchers: Pamela S. Perlich,
Mike Hollingshaus, Emily R. Harris, Juliette Tennert & Michael T. Hogue
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mid-1980s when federal plumbing codes and energy standards began reducing the water
used for toilets, showers, faucets, clothes washers, dishwashers, and more.
An August 2020 report found that California water providers consistently inflated
forecasts of future demand even as they tried to incorporate the impacts of efficiency. On
average, the report found water suppliers projected that per capita demand would decline
by less than one percent per year; actual per capita demand declined twice as fast.174 The
report states:
“Urban water suppliers routinely overestimated future water demand,
projecting increases in water demand even as actual demand declined. The is
largely due to inflated estimates of future per capita demand, although
overestimates of population are also a contributing factor.” (p.8)
The consequences of an unrealistic and inflated demand forecast can be significant and
can impact a community for years to come. The report states:
“Overestimates of future water demands have important implications for local
communities and the state. Specifically, they can result in unneeded water
supply and treatment infrastructure, higher costs to ratepayers, and
unnecessary adverse environmental impacts.” (p.8)
The consequences of the inflated water demand in the DEIS include all of the problems
noted by the Pacific Institute – over-sized expensive infrastructure, higher costs to rate
payers, and unnecessary environmental impacts. Even if the LPP is constructed and the
full population forecast appears, future per capita use is likely to be substantially lower
than forecast in the DEIS. An unrealistic population forecast, and unreasonably high
levels of water loss compound the problem and further inflate demands to unrealistic
levels compared with communities across the western US.
3.2.3 Water Needs, page 4.
“The future water need (or supply deficit) in each Participant’s service area
was calculated by subtracting the estimated water supply in 2060 from the
estimated water demand in 2060. Adding the water needs together provided
the amount of water needed for the overall Proposed Project. After calculating
the future water need, the amount of LPP water allotted to each Project
Participant was applied to their respective deficits. This identified the
contribution of the Proposed Project to satisfying the water supply deficit and
whether a deficit remained or if the Proposed Project would result in a
surplus. Vetting this portion of the process was simply a determination that the
correct mathematical operations were used.”
Coalition: We describe in our comments that there is not a deficit because the proponents try to
increase the need for the LPP. The BOR allowed the proponents to artificially inflate
Washington County’s need for water to justify the need for the LPP; therefore, the BOR

174. An Assessment of Urban Water Demand Forecasts in California. August 2020. Pacific Institute. Oakland, CA.
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decisions were based on the wrong information. The DEIS needs to be updated with the correct
information.
The BOR bases its purpose and needs on the proponents’ unsupported assumptions, including the
introduced an arbitrary 15-year water supply “reserve buffer” requirement that calculated water
demand for 2060 but calculated now for a 2075 population. Thus, the BOR has to reconsider this
fact in updating the DEIS.
The BOR also does not provide any evidence of proponents projected “system loss” of 15.4
percent annually to the year 2075. The BOR is allowing the proponents to use an arbitrary way to
increase demand using the 15-year “reserve buffer” and continuing to use 15.4 percent “system
loss” for a total of increases water demand by 30 percent. These factors appear to be the
proponents’ contrivances to justify the LPP. If these forecasts hold, annual water losses will be
more than 24,000 AFY by year 2075, which is more than the potable demands of the commercial
and industrial sectors combined. Thus, the DEIS needs to be updated with accurate information.
Vetting by the BOR is not evident.
4. Water Supplies, page 5, 4.2.1 Current Operations and Delivery System WCWCD, page 6.
“The cities and towns in Washington County have historically developed
independent water collection and treatment systems; however, since
WCWCD’s first project in the mid-1980s, the major municipal water systems
have become increasingly integrated. The majority of WCWCD system water is
delivered to municipal customers who serve over 85 percent of the population
of the county. WCWCD water supply systems include the following major
facilities.”
Coalition: The statement that WCWCD serves over 85 percent of the population is not true.
According to Karry Rathje, WCWCD Communications Director, WCWCD sells today about
25,000 AFY. If the total amount of use today is estimated about 60,000 AFY the WCWCD does
not provide 85 percent of the water supplies.
4.2.2 Virgin River Daily Simulation Model page 8
“The VRDSM is a mean daily simulation model of the Virgin River developed
by the UDWRe. The model is a FORTRAN-based yield model used to evaluate
potential changes in operations on the Virgin River in southwest Utah. The
model simulates the river system from the Virgin River at Virgin gage to the
Utah-Arizona state line for a 78-year period from 1941 to 2018. The model
simulates the Quail Creek project, Sand Hollow Reservoir, pump-back from
the Washington Fields diversion to Sand Hollow Reservoir, hydropower plants
in operation within the WCWCD and instream flow requirements (UDWRe
1998). The model has the capability to simulate additional regulating storage,
an expanded secondary system for the St. George area and the import of Lake
Powell reservoir water to Sand Hollow Reservoir by the LPP.5-”
Coalition: The Virgin River model does not, however, include all the water which the WCWCD
diverts to its reservoirs and its aquifer project every year during higher flows in March, April,
and May—the reservoirs fill most years. The DEIS notes on page 10, 1.5.2. Virgin River, that:
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“The Virgin River gage in Virgin, Utah is located upstream from any major
diversions. The long-term mean annual streamflow at this gage is 182 CFS.
Annual streamflow is usually greater than 100 CFS and in high water years
can exceed 300 to 400 CFS.”
This information shows there is lot more water the WCWCD could divert and therefore there is
no future shortage. The problem with the assumption in the DEIS that the WCWCD has to get
water from the Colorado River is faulty because they could divert more spring runoff to the
reservoirs.
The WCWCD creates the impression that it is running out of water by only claiming a small
amount of water from the Virgin River surface water diversion of about 30,922 AFY by 2060.
For instance, UDWRe lists Quail Lake (wholesaler) as receiving surface water from the Virgin
River at 26,922 AFY and Sand Hollow Reservoir (Hurricane Valley retail plus wholesale) as
4,000 AF.175
In other reports,176 they claim a much higher amount of more than 113,000 AFY of water use by
2060. This amount of water would fill the shortage that is claimed by the model.
Another option to fill the shortage not considered in the DEIS can be found in the 2010 Maddaus
study177 that projected a list of conservation programs could save up to 57,000 AFY and only
cost $88,000,000.
The DEIS analysis is deficient because it leaves out this information. The Coalition suspects
since the WCWCD diverts the seasonal high water, there will be enough water to sell to the cities
for future growth. Especially since they only account for such a small amount from their existing
reservoirs and aquifer.
Further, in a figure from a UDWRe report,178 we could not find that Utah has a share in the
Lower Basin. However, the chart shows more water of 113,000 AFY because the proponents
only claim a smaller amount of water (30,922 AFY) by 2060.
In addition, from a Deseret News article in 1993:
“Utah officials asked the U.S. Supreme Court to allocate the river in 1960 as
part of the court's ruling in the landmark Arizona vs. California water dispute.
The case addressed allocation of Colorado River tributaries in Arizona and
Nevada. But the court's special master assigned to the case said there was no
(current) fight over the Virgin River, so he didn't allocate it.”179

175.. Utah Division of Water Resources, “2015 Municipal and Industrial Water Use Data, 2019” Version 2, at
https://water.utah.gov/wp-content/uploads/2019/08/2015-MI-Data-2019-v2.pdf.
176. Utah Division Water Resources, “Utah’s Perspective: The Colorado River”, page 8, at: https://water.utah.gov/wpcontent/uploads/2019/01/TheColoradoRiverart.pdf.
177. Maddaus Water Management Inc, “ Overview of Maddaus Resource Management’s Water Conservation Technical Analysis
Memorandum, at: https://conserveswu.org/wp-content/uploads/2020/05/Maddaus-report-2010-1.pdf.
178. UDWRe, “Utah’s Perspective: The Colorado River”, page 8, at: https://water.utah.gov/wpcontent/uploads/2019/01/TheColoradoRiverart.pdf.
179. Brown, M. “A Rift Runs Through It: War Brewing Over Rights To Virgin River Water”, Deseret News, Jun3 17, 1993, at:
https://www.deseretnews.com/article/295722/A-RIFT-RUNS-THROUGHT-IT--WAR-BREWING-OVER-RIGHTS-TOVIRGIN-RIVER--WATER.html.
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4.2.3 Current Supply, page 8.
“Washington County water supplies come from a combination of groundwater
(springs and wells) and surface water (direct diversions and reservoirs; Table
4.2-1). The Navajo Sandstone Aquifer and shallow alluvial aquifers in the
Virgin River Basin provide groundwater resources. Surface water sources
consist of the Virgin River and its tributaries. Groundwater supplies developed
by public drinking water systems are generally of high quality and can be used
directly for culinary uses after disinfection. Surface water supplies are used
directly to meet secondary untreated water demands or are treated to meet
culinary demands.”
Coalition: But the discrepancies in Figure 4 above need to be resolved. Additionally,
emphasizing the need for metering secondary water, the Legislative Audit180 stated:
4.2.4 Local Planned projects, page 9.
“Because most of the readily available water in the county has been developed
and most of the county is closed by the state engineer to the acquisition of new
water rights, the municipalities generally rely upon the WCWCD for future
water supplies, most of which will need to be provided through large water
projects that require a regional funding base (Table 4.2-2).”
Coalition: The DEIS Table 4.2.2 shows planned projects to increase future supplies of 13,670
AFY culinary and 17,380 AFY secondary water, for a total of 31,050 AFY. This omits Warner
Valley Reservoir, which has been described as storing 40,000 AFY, as well as sources from
cities, irrigation companies, and private landowners. Table 4.2.2 also excludes all of the 147
water rights of the WCWCD.
4.2.5. Water Supply without the LPP, page 9.
“The total reliable current and planned water supplies from the local Virgin
River basin equals 98,727 acre-feet per year, which is the summed total of the
current reliable water supply (67,677 acre-feet) and the estimated reliable
water supply from future non-LPP projects (31,050 acre-feet).”
Coalition: We point out in our comments that there is much more water in the county that can be
used for future growth. (See text at Table 3 above and Coalition Comments herein page 40.)
5. Water Conservation, 5.1 Participant Water Conservation Practices, 5.1.2. Washington
County Water Conservation District, page 10.
“The WCWCD and its municipal partners have invested over $60 million in
recent conservation efforts. Washington County was the first Utah county to
meet the statewide water conservation goal of reducing per capita water use
25 percent by 2025. In August of 1993, facing rapid population growth and a
180. Office of the Legislative Auditor General, Audit Report No. 2015-01, "A Performance Audit of Projections of Utah’s Water
Needs," page 37, at: https://olag.utah.gov/olag-doc/15_01rpt.pdf.
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limited water supply, WCWCD approved a Water Resource Management,
Development, and Protection Plan, which states, “The District shall develop a
water conservation plan which promotes public education and information
dissemination concerning water conservation; and promotes the adoption of
technologies, practices, and devices which will yield improvements in the
efficiency and management of water use.” That same month, the WCWCD
board called on community citizens to form a Water Conservation and
Drought Management Committee. Their efforts resulted in the 1996 Water
Conservation Plan, the first of its kind in Utah, followed by updates in 2005,
2010, and 2015.”
Coalition: WCWCD claims that any project they build is a “water conservation project.” These
include pipelines and other capital projects that transport water, totaling $60 million to date.
However, WCWCD has invested very little in the active practices that change users’ behavior,
and that would result in significant conservation. The Coalition understands that WCWCD is a
wholesaler of water and builds water projects. However, WCWCD must provide leadership for
cities and require that their water contracts implement water conservation programs listed in the
Maddaus studies (described below).181
In the DEIS, BOR lauds Washington County for reducing GPCD by 30 percent since 2000, but
then expects it will take until 2045 to achieve only modest further reductions (to 240 GPCD) and
expects no improvement after that, which a wrong assumption and lacks any credibility. Vetting
by the BOR is not evident.
Water agencies in Washington County have not focused on implementing active water
conservation. The gains made in water demand (reduction from ~ 400 GPCD in 2000 to the
current ~300 GPCD) can largely be attributed to an over-estimation of past unmetered secondary
water over use. Other reasons for a lower GPCD include passive methods such as higher density
residential development (reduced lot sizes), resulting in less landscaped area and less outdoor
water use), improved plumbing practices (efficient fixtures and appliances), and education.
Water Management Costs vs LPP Costs
The LPP is more expensive than conventional conservation methods and will require an
investment upfront. At an estimated $1-2 billion development cost, the cost nearly triples when
adding interest over the 50-year payback period, even at low-interest rates secured by state
bonds. And these costs are likely to be much higher. For example, the planned but recently
judicially rejected Snake Valley Pipeline in Nevada began with a cost of approximately $6.4B. A
review of the project with interest costs pushed it to $15 billion182. If similar economics apply to
the LPP, the costs could easily surpass $4-5 billion.
In contrast, water conservation and management costs are well known and incremental,
occurring gradually as required, avoiding the need for large capital projects. Implementing a
conservation water use rate structure is very inexpensive for the retailer and can reduce demand
181. Maddaus Water Management, Final Draft Technical Memorandum: Water Conservation Technical Analysis, August 30,
2010, at: https://www.wcwcd.org/wp-content/themes/wcwcd/pdf/maddaus-water-management-water-conservation-technicalanalysis-report-2010.pdf
182. Southern Nevada Water Authority, “Ability to Finance Report to the Southern Nevada Water Authority”, June 2011, at:
http://www.riversimulator.org/Resources/Pipelines/LVP/SNWAsAbilityToFinanceExh383HobbsBonowReport.pdf
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by almost fifty percent without compromising community attractiveness and quality of life.
Indeed, the greatest negative impacts are only to those who are not conservation minded. Even
those impacts can be short-term in nature if the users adapt their behavior. Impact fees could be
lowered to help offset Localscapes183 installations for all new development. A portion of impact
fees could help those wishing to convert. New developments should be plumbed for outdoor
irrigation using secondary or reuse water instead of culinary water for landscaping. (As noted in
a previous section, approximately 70 GPCD of culinary water is currently used for outdoor
landscaping.)
Less Costly: Effective Conservation Methods
There have been many studies of various methods of water conservation, their costs and yields:
The WCWCD held back the earlier 2010 Maddaus report that showed substantial water
conservation potential:
•

Analyses in a report contracted by UDWRe, the 2010 Maddaus Study,184 included a
Program C that saved 57,000 AF at a cost of $83,000,000. The 2010 full report185, on
page 33, listed 54,000 AF of saving by 2060.

•

Another Maddaus Study in 2018186 compared all of the earlier Maddaus studies and
exposes the 2015 Maddaus Study as flawed because of the projected water use upon
which it’s based: 317gpcd in 2060 without conservation, more than our current 303 gpcd.
Maddaus concluded the best we could achieve with conservation is 282 gpcd.

•

Utah Regional Water Conservation Goals.187 The state estimates in their 2019 regional
goals document that our region’s conservation water usage goal for 2065 should be 237
GPCD with a demand of 131,202 acre-feet for a population of 500,000. As explained
elsewhere in these comments, balancing supply and demand is very achievable without
building the LPP. Washington County can do better using less water, as shown in other
desert communities.

•

A study of Integrating Water Efficiency into Land Use Planning in West188 by WRA has
examples of a proper conservation plan, zoning, costs, and other important planning
tools.

The most apparent high yield, low-cost methods to reduce water demand that can be
implemented incrementally appear to be:
•

Significantly tiered water rate structures.

183. Localscapes, at: https://localscapes.com/
184. CSU, notes on Maddaus Water Management Final Technical Memorandum: Water Conservation Technical Analysis,
August 30, 2010, at: https://conserveswu.org/maddaus-report-on-cost-of-conservation-2010/.
185. Maddaus Water Management, Final Draft Technical Memorandum: Water Conservation Technical Analysis, August 30,
2010, at: https://www.wcwcd.org/wp-content/themes/wcwcd/pdf/maddaus-water-management-water-conservation-technicalanalysis-report-2010.pdf.
186. WCWCD, Water Conservation Programs: A Comparative Evaluation, republication of Maddaus study, 2018, at:
https://conserveswu.org/wp-content/uploads/Maddaus-Water-Conservation-Program-Comparison-2018.pdf.
187. UDWRe, Regional Water Conservation Goals Report Final, 2019, at:
188. WRA, “Integrating Water Efficiency Into Land Use Planning in the Interior West: A Guidebook for Local Planners, June
2019, at: https://westernresourceadvocates.org/publications/integrating-water-efficiency-into-land-use-planning/.
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•
•
•

Conservation-minded building codes limiting grass and promoting native desert
landscaping.
Water budgeting.189
Just-in-Time education and help (as new methods are implemented).

5.2 Evaluation of water use rates, page 12.
“UDWRe reports M&I water usage rates from around Utah in its yearly M&I
Reports (UDWRe 2020c). Total system water use rates in 2015 to 2018 ranged
between 301 gpcd and 313 gpcd for Washington County and 264 gpcd and 473
gpcd for the Kanab/Johnson Creeks sub-basin in Kane County (UDWRe 2015,
2016, 2017, 2018; see Table 5.2-1 and Table 5.2-2). Water use in an individual
year is dependent on that year’s climate and economic activity, among other
factors.
“In 2019, UDWRe published the Regional Conservation Plan in 2019 that
provided conservation goals for each region in Utah (UDWRe 2019b). In that
plan, the 2015 baseline water use rate for Washington County was
approximately 302 gallons gpcd and approximately 358 gpcd for Kane
County. The 2065 conservation goal for Washington County was 236 gpcd.
WCWCD’s 12 conservation goal of 20 percent by 2060, or 240 gpcd, is in line
with the regional goal and is used in this purpose and need report.”
Coalition: Figure 11, reproduced from the 2013 Local Waters Alternative190, shows a
comparison of water use in various Southwest communities. Some of the differences in water use
have been attributed to differences in demographics and climate, but these differences can be
reconciled through a normalization process mentioned earlier. (Of note, a later analysis
determined that even Las Vegas was using few GPCD than Washington County; see below.)

189. Conserve Southwest Utah on water budgets, at https://conserveswu.org/water-conservation/.
190. Western Resource Advocates, Local Waters Alternative to the Lake Powell Pipeline Fact Sheet, 2013, at:
https://conserveswu.org/wp-content/uploads/2011/11/WRA-Local-Waters-Alternative-LPP-fact-sheet.pdf
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SYSTEM-WIDE WATER USE RATES (POTABLE ONLY) IN CITIES ACROSS THE WEST
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Figure 12. Reproduced from Figure 2 in Western Resource Associates Local Waters Alternative,
showing Washington County’s GPCD water use in red, nearly the highest of thirty communities
they surveyed in the West.
Figure 12, reproduced from comments submitted by the WRA to FERC in a 2018 evaluation of
the LPP,191 illustrates the feasibility of WRA’s conservation alternative. It shows that the
projected demand (yellow line) fits easily within the supply they calculated. The study, done
several years ago in 2013, and using on an older, higher 2060 population projection, is based on
a demand of 192 GPCD for a population of 576,850 and requires a water supply of just 115,000140,000 acre-feet per year (AFY). The Local Waters Alternative demonstrates that local supplies
could meet the projected demand in 2060 without the LPP. Moreover, current estimates of
population growth have dropped to 468,830 in 2060, further extending the reach of our local
water supply.

191. Western Resource Advocates, “Comments on the Preliminary Licensing Proposal for the Lake Powell Pipeline, Project No.
P-12966-001”, November 16, 2018, at: https://conserveswu.org/wp-content/uploads/2020/06/WRA-Locals-Water-Alternativeupdated-2018.pdf
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Water Supply & Demand in Washington County Under WRA 1s No
Lake Powell Water Alternative
160,000
140,000
120,000
+-'

Cl.I
Cl.I

LL

...u
I

Cl.I

<(

100,000
80,000
60,000
40,000
20,000
2010
-

2015

2025

Existing Potable M&I Supply {AFY)

2030

2040

2050

2060

-

Other Secondary Water {AFY)

Planned Projects {AFY)

-

WW Reuse Expansion {AFY)

Ag Conversion for Secondary Use {AFY)

'-

WRA's Additional WW Reuse Expansion {AFY)

111111 WRA's Additional Ag Conversions

WRA's projected water demand {AFY)

Figure 13.Water Supply and Demand under WRA's No Lake Powell Water Alternative.

6.2.2 Future Water Requirements, page 13.
“Estimating total annual water demand in 2060 for Washington County was
based on the following generalized equation: Water demand in 2060 must
include population projections out to 2075 because the WCWCD incorporates
a 15-year reserve buffer. To estimate the population from 2061 to 2075, a
constant rate of increase of approximately 1.0174 was applied to the previous
year’s population projection. This value was used because it was the rate of
increase between 2059 and 2060 (the last year before the planning period
ends) and because it was the lowest rate of population increase from 2020 to
2060, therefore, representing a conservative estimate.”
Coalition: BOR maintains that it cannot forecast water conservation more than 25 years in the
future, so cannot reduce demand after 2045, but then uses assumptions even further into the
future to justify the LPP based on a 15-year “reserve buffer” with no justification for why such a
buffer is needed in the first place. Further, Figure 13, created from population projection data
from the Gardner Institute,192 shows growth projections as percent increases, which are
continuing to decline as 2060 approaches, so, if anything, even lower growth rates should be
used.

192. Gardner Policy Institute, “Utah's Long-term Demographic and Economic Projections”, July 1, 2017, at:
https://gardner.utah.edu/wp-content/uploads/Kem-C.-Gardner-County-Detail-Document.pdf.
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Washington County Annual Percent Increase
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Figure 14. Washington County annual percent increase in population forecast by Gardner Institute.

7. Participant Water Needs, page 14.
“Participant water needs were determined by subtracting the estimated water
supply in 2060 from the estimated water demand in 2060.”
Coalition: The DEIS is based on a false assumption that population growth requires additional
water. Cities in the southwest are finding that is not true. The proponents are trying to inflate the
need for water.
Put simply, we are consistently using less water even as populations grow. In almost all
municipal areas served with Colorado River water, water use is going down, not up, despite
population growth. “We have been getting it wrong for a century.”193 Indeed, some cities are still
growing rapidly while using less water.194

193. Kuhn, E. and J. Fleck, Science be Dammed, How ignoring Inconvenient Science Drained the Colorado River, University of
Arizona Press, 2019, p. 215.
194. Fast Company, article April 25, 2011, at: https://www.fastcompany.com/1749643/the-big-thirst-nothings-quite-so-thirsty-asa-las-vegas-golf-course.
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Add to that fact that in 2017 the Kem C. Gardner Policy Institute projected Washington County’s
2060 population at 468,830195, which is 400,000 less than the 860,378 that was predicted in
UDWRe’s Water Needs Assessment to FERC, just six years earlier. However, to still show the
need for the LPP the proponents have to come with some creative ways to show more need by
now adding a 15 percent water supple reserve and a 15 percent water system loss for a total of
adding 30 percent more water to now 2075.
Of more local interest, according to René Fleming, St. George City Water and Energy
Conservation Coordinator, water use in St. George is not growing with population growth:196
“In 2010, water use reported on the annual reporting the state requires was
about 27,000 acre feet. In 2017 it was about 24,000, and population grew from
roughly over 70,000 to above 80,000 in the same time period.
“Vegetative cover has decreased by about 16 percent. I have a power point
slide with an aerial view of a home in 1998 with a lot of grass and a similar
sized lot and home in 2018 that is mostly xeriscaped.”
St. George City is using the same amount of water in 2019 as it did in 2010, even though the
population had grown from roughly over 70,000 to above 80,000 in the same period. A
significant reason is that vegetative cover has decreased by about sixteen percent. Therefore,
LPP proponents’ claim that the demand for water will grow significantly with population growth
needs to be reevaluated in the DEIS because that is not the case. The proponents must be
required to provide evidence of their claims.
The UDWRe claims that a water conservation alternative would cost $1.5 billion197 and would
include replacing residential outdoor landscaping with hardened surfaces and offering turf
removal rebates, among other measures. The proponents’ 2016 Alternative Study Report #22
would cost $3.3 Billion. WRA estimated that implementing water conservation practices would
cost about $510 million, about one third of the UDWRe’s estimates:198
“Although the actual costs of the Local Waters Alternative do not include all
potential infrastructure needs, those total costs are still likely to be lower, if
not significantly lower, than the cost of building the pipeline.”
Another example of growth using less water is Las Vegas.199
“In the last 20 years, per capita water use in Las Vegas for all purposes has
fallen 108 gallons a day, from 348 gallons per person a day to 240 gallons.

195. Gardner Policy Institute, “Utah's Long-term Demographic and Economic Projections”, July 1, 2017, at:
https://gardner.utah.edu/wp-content/uploads/Kem-C.-Gardner-County-Detail-Document.pdf.
196. Email from René Fleming, Manager Of Energy And Water Customer Services, Water and Power Administration, to Jane
Whalen, dated September 24, 2019.
197. UDWRe, Lake Powell Pipeline Project No. P-12966 Water Needs Assessment: Water Use and Conservation Update,
Appendix C, 2015, at: https://lpputah.org/wp-content/uploads/2019/01/ATT-C-Water-Needs-Assessment-Update.pdf.
198. Western Resource Advocates, “Local Waters Alternative”, 2013, p. 32, at: https://conserveswu.org/wpcontent/uploads/2011/11/WRA-Local-Waters-Alternative-LPP-fact-sheet.pdf.
199. Fast Company, article April 25, 2011, at: https://www.fastcompany.com/1749643/the-big-thirst-nothings-quite-so-thirsty-asa-las-vegas-golf-course.
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“You don’t accomplish that by turning off the water while you brush your teeth
(although that helps). You have to fundamentally change people’s approach
and attitude about water.
“In the last 10 years, Las Vegas has grown by 50 percent in population, but
the actual use of water hasn’t changed at all. The conservation has, in fact,
enabled the growth.”
Authors Eric Kuhn, retired General Manager of the Colorado River Water Conservancy District,
and John Fleck, director of the University of New Mexico’s Water Resources Program, in their
book, Science Be Dammed, wrote:200
“The widespread presumption that population growth means growing water
demand drives much of the politics of water planning in the Colorado River
Basin. But it is wrong. Simply put, we are consistently using less water. In
almost all the municipal areas served with Colorado River water, water use is
going down, not up, despite population growth. Water use in the basin’s major
agricultural regions also is going down, even as agricultural productivity
continues to rise. This is not limited to the Colorado River Basin. Such
“decoupling” between water use, population, and economies is common
across the United States.”
Author John Fleck in an interview with the Public Policy Institute of California201, responding to
a question, “What are the main reasons Californians are using less Colorado River water?”,
described the Metropolitan Water District of Southern California’s (MWD) experience:
“Prior to the early 2000s, MWD generally took the maximum it could from the
Colorado River, usually more than a million acre-feet per year. In recent
decades, it has substantially reduced its dependence on Colorado, only taking
a full supply in years of State Water Project shortage. Water conservation has
been an enormous success in Southern California. There was a lot of progress
in conservation during the latest drought, and even after it ended. We’re
seeing a lot more effective use of water in the basin, with a growing emphasis
on groundwater recharge, stormwater capture, and reuse efforts.”
Instead, a more up-to-date evaluation of water demand resulting from a concerted water
management program is needed.
7.2 Washington County Water Conservancy District, 7.2.1 Projected Shortages in Reliable
Yield, page 15.
“The projected shortage, or deficit, in reliable yield for the WCWCD, was
determined by subtracting the 2060 reliable annual water supply from the
200. Utah Public Radio interview with E. Kuhn and J. Fleck, authors of Science be Dammed, How ignoring Inconvenient Science
Drained the Colorado River, 2019, p. 215, at: https://www.upr.org/post/science-be-damned-water-rights-and-scarcity-eric-kuhnwednesdays-access-utah.
201. Public Policy Institute of California, interview with John Fleck, author of Science be Dammed, How ignoring Inconvenient
Science Drained the Colorado River, March 2, 2020, at: https://www.ppic.org/blog/why-the-big-drop-in-californias-coloradoriver-water-use/.
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2060 demand. Depending on the climate change scenario, the total annual
deficit ranged from 112,997 acre-feet to 53,625 acre-feet (see Table 7.2-1).
7.2.2 Lake Powell Pipeline Project Contribution to Reliable Yield The
Proposed Project would directly contribute up to 86,249 acre-feet of water to
the WCWCD service area, with 73,000 acre-feet delivered to Sand Hollow
Reservoir and 13,249 acre-feet to Apple Valley. With potential reuse of LPP
water, WCWCD estimates up to approximately 28,830 acre-feet would be
available to meet secondary demands. This reuse supply would not be
available without the Proposed Project. Assuming reuse of all 28,830 acre-feet
of LPP water, the LPP would increase the reliable water supply of WCWCD
by 115,079 acre-feet.”
7.2.3 Conclusion, page 16.
“Under warmer, wetter climate change scenarios, the LPP would deliver a
surplus of water to the WCWCD’s service area. However, these scenarios are
unlikely according to recent scientific literature regarding climate change in
the Colorado River basin (Udall and Overpeck 2017; Milly and Dunne 2020).
Under the median or hotter, drier climate scenarios and without LPP reuse,
the WCWCD service area would experience a surplus of 463 acre-feet or a
deficit ranging from 10,243 acre-feet to 26,748 acre-feet. This should not be
interpreted to mean that shortages to residents would be guaranteed, but
rather that the 15-year reserve buffer would not be available in the majority of
years (50th percentile and hotter, drier years). With reuse of all 28,830 acrefeet of LPP water, the WCWCD service area would experience a small deficit
(2,082 acre-feet) or a large surplus (61,454 acre-feet) depending on the
climate change scenario. However, without the Proposed Project, there would
not be an opportunity for reuse of LPP water, therefore, the potential for a
surplus is dependent on the Proposed Project being built. In sum, the LPP
would supply water to the WCWCD service area that would reduce the water
deficits in some scenarios (hotter, drier climate scenarios) and could provide a
surplus of water in other scenarios. Reclamation has concluded, utilizing the
professional expertise and judgement of the agency’s study team, that the
results derived from this report for WCWCD are reasonable and accurate,
given the information, data, and methods available at this time.”
Coalition: The proponents make the wrong assumption that the Colorado River provides a
reliable second source of water. We disclose in our comments that the water District could fill
the deficit without spending billions of dollars to build a pipeline to an unreliable source. The
proponents thus far have ignored other solutions that we have outlined in our comments here as
well as in previous comments.
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DEIS Affected Environment and Environmental Consequences
3.10 Aquatic Invasive Species, page 135.
Coalition: The DEIS is not sufficient for these reasons:
1. It did not do an adequate analysis of a possible quagga mussel infestation that could
threaten the pipeline, local reservoirs, municipal infrastructure, businesses, and homes,
and reduce our water quality.
2. It fails to adequately address the potential cost to eradicate quagga mussels in systems
operated by either WCWCD or municipalities or in individual homes and businesses.
3. It failed to analyze the effect and cost of chemicals used to eradicate quagga mussels and
the potential impact on the quality and safety of drinking water.
4. It did not address the threat that treating quagga mussels with chemicals poses to drinking
water quality. If the treatment uses chlorine, it may create trihalomethanes (THM’s) when
chlorine reacts with organic matter in the water, which may be toxic to human health and
impair our drinking water quality.
5. BOR did not analyze the effects on water quality from quagga mussel waste products
(e.g., sulfites, sulfates, nitrogen, ammonia, etc.) and decomposition within the pipeline
and their ability to spread toxic algae.
6. The UDWRe’s “November 2015 Draft Study Report 2 Aquatic Resources” noted,
“[Quagga mussels] have demonstrated the potential to both damage ecosystems and to
require significant and costly, but often fruitless, investment to manage and control their
effects on structures and equipment in the water supply industry.”
7. In 2016, the National Park Service (NPS) expressed concerns to the Utah Department of
Water Resources (UDWRe) about transferring water from Lake Powell to Sand Hollow.
Utah Water Development Commission members also voiced concerns about the spread of
quagga mussels to municipal and industrial water systems.
It is alarming to note that the proponents’ March 2011 Draft Study Report 2 Aquatic
Resources202 to FERC devoted about 10 pages to the quagga mussel issue. A few years later, the
November 2015 Draft Study Report 2 Special Status Aquatic Species and Habitats203 devoted
only one paragraph to the quagga mussel situation. Then the issue became more critical, judging
by the April 2016 Final Study Report Aquatic Resources, which devoted extensive coverage to
the subject204, dedicating nearly a third of the 107-page document to the quagga mussel problem
and efforts to control them. Since the LPP efforts began this has become a much more serious
problem than indicated in the DEIS.

202. Utah Board of Water Resources, “Draft Study Report 2Special Status Aquatic Species and Habitats”, March 2011, at:
http://www.riversimulator.org/Resources/Purveyors/LPPipeline/11DraftSpecialStatusAquaticSpeciesHabitatsReport.pdf.
203. Utah Board of Water Resources, “ 2015 Draft Study Report 2 Aquatic Resources, at:
https://www.dropbox.com/sh/76boj1xgew4a3l3/AAA5mYkdZfixwfiTl39TMggRa/Study%20Reports?dl=0&preview=02+Revise
d+Draft+Aquatic+Resources+Study+Report+113015.pdf&subfolder_nav_tracking=1.
204. Utah Board of Water Resources, April 2016 Final Study Report 2 Aquatic Resources, at: https://conserveswu.org/wpcontent/uploads/2020/06/20160430-02-Aquatic-Resources-Study-Report_FINAL.pdf.
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3.20.1.4 Water Supply Reliability Benefits page 240.
“Water supply reliability benefits are an important consideration in an
evaluation of the water supply benefits of the LPP. Additional supplies
provided by the LPP will reduce potential gaps in supply and demand in the
future as well as decreasing the potential for shortage events at any particular
time. Water reliability benefits in the WCWCD are estimated using previously
completed studies of water supply reliability benefits. Use of previously
estimated benefit values as a basis for estimating benefits is an application of
benefits transfer. Several studies have been completed in several states that
have estimated water reliability benefits and the benefits of avoiding water
supply shortages. The household benefits from avoiding a shortage, or
increasing water supply reliability, are estimated to range from about $89 to
$360 per household per year, with a best estimate of $300 per household per
year. Water reliability benefits to commercial establishments were estimated to
range from $360 to $1,800 per establishment per year, with a best estimate of
$1,800.”
Coalition: We point out in our comments that the project is not a reliable second source of water
therefore, it can’t be the only alternative the proponents use for their socioeconomic analysis.
The DEIS fails to do a standard socioeconomic analysis and cannot be used as it is.
While the proponents’ assumed No Action Alternative provides less security, it’s important that
BOR address the security, or lack of security, in thinking there will be water available from the
Colorado River for the LPP when many experts are now warning about reductions in flow
resulting from climate change. If Washington County continues to ignore the need to develop in
water-conserving ways, it will find it hard to reverse course when it becomes clear that the LPP
will not provide water.
BOR fails to provide a justification for choosing reliability benefits “best” values at the high end
of the residential range ($300 from a range of $89-360) and the very highest value in the
commercial range ($1,800 from a range of $360-1,800).
3.20.1.6 Ability to Pay and Affordability, page 242.
“The estimated ATP for the WCWCD study area based on the Kem C. Gardner
projections indicates ATP is sufficient to cover all water service costs,
including pipeline alternative costs, through 2070. Under the 2 percent growth
scenario ATP is sufficient to cover all water service costs until 2067 and under
the 1.5 percent growth scenario ATP is sufficient to cover costs until 2045.
Under the 1 percent annual growth scenario ATP would not be sufficient to
cover costs by 2039. Under a no growth scenario ATP would not be sufficient
to cover all costs after 2032 if a pipeline project were built.
“Future ATP to cover costs is dependent on continued growth in the region
and that the cost of service assumptions for the future actually occur. If the
cost of service (including water charges, fees, and property taxes) increases at
a rate that is higher than expected, then this will have an adverse effect on
affordability. In addition, two communities in the study area (La Verkin and St.
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George) were considered to be in the economic hardship category as indicated
by poverty percentage and some households in these communities could be
more affected by rate increases in the region than other communities.”
Coalition: It is unwise to saddle a community with debt service that requires a 2 percent growth
rate, especially when the growth rates forecast for the county by the Gardiner Institute are
less than 2 percent after 2045, and the escalating high cost and the increasing price of water
will reduce revenue to pay for the LPP.
3.20.1.7 Regional Economic Impacts, page 244.
“The regional economic effects from each project proposal are analyzed using
the IMPLAN (Economic Impact Analysis for Planning) model and estimated
construction and OM&R expenditures within the study region. The regional
effects associated with each alternative are measured in terms of changes in
employment, labor income, value added, and value of output. Industry output
is a measure of the value of industry’s total production and is comparable to
Gross Regional Product.”
“The comparison of effects for each alternative indicate the Southern and
Highway Alternatives would result in a positive regional effect, with
substantially more employment and value added than the No Action
Alternative. However, overall these one-time effects amount to less than 1
percent of total annual gross regional product for each respective region.”
Coalition: See comments above on 3.20.1.4 Water Supply Reliability Benefits. We find it
interesting that the price elasticity of demand was analyzed for the No Action Alternative but not
for a LPP alternative that requires substantial increases in water rates, impact fees, and property
taxes. It contradicts the DEIS conclusion that water use at 240 GPCD will stay the same from the
year 2045 to the year 2075, when the price of water is forecast to increase by more than 350
percent.
4. Irreversible and Irretrievable Commitment of Resources of the Proposed Action, page 255.
“NEPA requires the evaluation of irreversible and irretrievable commitment of
resources (40 CFR §1502.16). However, these “resources” have not been
defined in the regulations. Reclamation has interpreted them in the following
manner (Reclamation 2012):
“• Irreversible commitment of resources occurs as a result of the use or
destruction of a specific resource (e.g., minerals extraction, destruction of
cultural resources) that cannot be replaced or, at a minimum, restored over a
long period of time and possibly at great expense.
“• Irretrievable commitment of resources refers to actions resulting in the loss
of production or use of natural resources. It represents opportunities foregone
for the period of time that a resource cannot be used (e.g., land conversion to
new uses, construction of levees preventing the natural flooding of
floodplains).”
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Coalition: We describe the Irretrievable commitment of resources refers to actions resulting in
the loss of production or use of natural resources in our comments on the DEIS above. The
DEIS hydrology analysis was not based on sound science and sound assumptions.205 The
hydrological modeling in the DEIS did not consider the impact of climate change on water
availability from the Colorado River, on the Flaming Gorge Reservoir, on plants, animals and on
the LPP. The DEIS did not consider the effect to all resources from the permanent land
conversion from all the infrastructure that has to be built to support the LPP.
5. Cumulative Effects, 5.2 Methodology, page 257.
“This cumulative effects analysis generally follows the methodology set forth
in relevant CEQ, EPA and Reclamation guidance (White House CEQ 1997,
2005; EPA 1999; Reclamation 2012). Under these guidance documents,
inclusion of projects within this analysis is based on identifying commonalities
of effects from other projects to potential effects that would result from the
Proposed Project. Cumulative effects are based on net effects (i.e., effects
remaining after mitigation has been applied). If the Proposed Project would
not affect a resource, there also would be no potential for cumulative effects on
that resource. In general, the overlapping effects from past and present actions
are taken into account as part of the baseline conditions described in the
Affected Environment section for each resource area analyzed in this DEIS.
“The approach taken for this cumulative effects analysis is consistent with the
intent of CEQ Regulations for Implementing NEPA at 40 CFR 1502.22,
Incomplete or Unavailable Information. This regulation directs agencies on
how to proceed when evaluating reasonably foreseeable significant adverse
effects on the human environment in an EIS, and there is incomplete or
unavailable information. While information describing the characteristics and
potential effects of other projects and activities within the temporal and spatial
boundaries used in this analysis is primarily qualitative, and, in some cases is
incomplete or unavailable, there still is sufficient information to complete a
fair disclosure and hard look at potential cumulative effects attributable to the
Proposed Project.
“For each resource that would be affected by the Proposed Project, this
cumulative effects analysis includes the following steps:
“• Any relevant interrelated effects from other past, present, and reasonably
foreseeable future actions considered in this analysis are discussed; and
“• The total combined cumulative effects of the Proposed Project and the
effects from relevant past, present, and reasonably foreseeable future actions
are discussed.”

205. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, pages 1-18 July 28, 2020 (Appendix C).
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Coalition: We described in our comments herein that the BOR ignored their existing studies and
many other scientific reports on climate change, reducing water availability from the Colorado
River for the LPP. Therefore, the DEIS conclusions on reasonably foreseeable future actions
considered in this analysis are wrong. Thus, the DEIS violates 40 CFR § 1500.1(b) NEPA’s
purpose to ensure that environmental information is available to decision makers before
decisions are made; it emphasizes that “accurate scientific analysis” is “essential.”
5.2.1.1 Geographic Scope of Analysis, page 258.
“The geographic scope of the cumulative effects analysis defines the physical
limits or boundaries of the Proposed Project’s effect on various resources,
with the understanding that if the Proposed Project has no direct or indirect
effect on a resource beyond a certain location, then there cannot be any
overlapping effect from other actions that may lie beyond that point. Because
the Proposed Project would affect various resources differently, the
geographic scope for each resource analyzed in this DEIS varies. In general,
the boundaries for the cumulative effects analysis for a specific resource are
the same as those described in the Affected Environment section for each
resource.”
Coalition: As described herein, the DEIS failed to consider that the geographic scope of the
water exchange contract is from the Flaming Gorge Reservoir. The analysis of the equal
exchange of water at Flaming Gorge Reservoir and the upper reaches of Green River is missing.
The DEIS also failed to consider the emergency actions needed to generate more hydropower
because our temperatures are rising, which could release large amounts of water from the
Flaming Gorge Reservoir. This would leave less water that could be sold in a BOR service
contract because the obligation to the Lower Basin has priority over the LPP water right. These
emergency releases could adversely affect the habitat of the Green River endangered fishes. The
emergency power generation releases will take priority over summer base flow experimental
releases.
The BOR’s email describes an emergency release of water from Flaming Gorge Reservoir:
“Flaming Gorge Notification – 9/4/2020 – Potential Reserve Power
Emergency Releases
“Greetings,
“Similar to the August 17th notification, the Western Area Power
Administration has alerted Reclamation to an increased possibility that
Flaming Gorge Dam’s power plant will need to augment power supplies in the
event of a potential power system emergency. As temperatures across the
Southwest US remain high and/or increase over the next week or so, the
potential for this need increases. This may impact releases over the Memorial
Day weekend and longer. These reserves are generally held at Glen Canyon,
but are being moved to Flaming Gorge to allow Reclamation to assist with
emergency operations to the greatest extent possible. Hydropower is unique in
its ability to respond almost immediately to changes in energy demand, and
fluctuating water releases to meet that demand are common.
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“Flaming Gorge Dam operations remain flexible, as described in the 2006
Environmental Impact Statement (EIS) Action Alternative for Flaming Gorge
Dam, to adjust for power system emergencies when existing power generation
resources cannot meet electricity demands. Increased releases might be very
short, one or two hours, or could last longer. The largest difference
experienced on the river in terms of stage change could occur in the evening
when normal releases are at 2050 cfs, but could increase to 3300 cfs or 1-1.5
feet in stage change at the Greendale and Jensen stream gages. Emergency
power generation releases will take priority over summer base flow
experimental releases.
“The Bureau of Reclamation urges those recreating on or along the Green
River below Flaming Gorge to exercise increased caution as possible sudden
fluctuations in water releases to meet summer energy demands may cause
rapid changes to the river’s flow. The Bureau of Reclamation advises those
recreating along the river—including river runners, anglers, campers and
hikers—to be vigilant and exercise increased caution through the summer
months. Unscheduled water release changes may occur without notice. Vessels
should be secured to withstand potential changes in water levels and campers
should avoid setting camp where a sudden river rise could reach tents or other
camping supplies.”
“Dale Hamilton, P.E.
Manager, Resource Management Division
Provo Area Office, Bureau of Reclamation
Upper Colorado Basin, Interior Region 7
dthamilton@usbr.gov
p. 801-379-1186
c. 801-616-1593”
5.3 Past, Present, and Reasonably Foreseeable Future Actions, page 258.
“Past, present, and reasonably foreseeable actions were identified using the
geographic and temporal boundaries described above that could contribute to
cumulative effects from construction and operation of the Proposed Project.
Past and present actions identified are those that would likely have
overlapping effects with the Proposed Project. [Reasonably Foreseeable
Future Actions] RFFAs are future actions where there is a reasonable
expectation that the action could occur, such as a proposed action already
under environmental analysis; a project where environmental analysis has
already been completed, but construction/implementation has not yet begun; a
project that has already started construction; or a future action stated in a
report, such as a planning document and/or that has obligated funding. These
other actions were identified in consultation with local, state, and government
agencies in the Project Area, and are listed and described in Section 2 of
Appendix C-25, Cumulative Effects.”
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Coalition: In our comments herein and in the Coalition’s Appendix C206, we describe how the
DEIS analysis failed to consider that the Upper Basin states will develop their compact water
rights therefore that is reasonable assumption that is missing.
NEPA requires an analysis of connected federal actions. Therefore, the DEIS must include an
analysis of the two BOR service contracts that Utah Board of Water Resources (UBWR) is
requesting207, including all the projects that are already using the Green River tributaries spring
high-water runoff.
The State of Utah asserts, without evidence, that it will not develop unperfected seasonal highwater Green River tributary flows and, instead, leave them in the Green River for the endangered
fishes as long as the State of Utah can withdraw this same amount of water out of FGR reservoir
for development.
As background, the Water Exchange Contract reads (page 5):
“6. Exchange of Water
“For this exchange, the Board will forbear the depletion of a portion of the
Green River and tributary flows to which it is entitled and instead allow that
portion of the Compact Entitlement Water rights to contribute to meeting ESA
Recovery Program Requirements in Reaches 1 and 2.”208
However, the Coalition suspects the State of Utah doesn’t have any extra unused runoff water
rights that it can forbear in exchange for water out of Flaming Gorge Reservoir for the LPP.
The two service contracts for the of 1995 Water Right No. 41-3479 include:
•

A BOR 50-year renewable service Contract for Utah to draw out 72,641 AFY depletion
from Flaming Gorge Reservoir to use for development along the Green River, known as
the Green River Block (GRB). (a portion of Water Right No. 41-3479).

•

A BOR 50-year renewable service Contract to develop the LPP that would draw 86,249
AFY depletion from Flaming Gorge Reservoir, let the water flow downstream about 400
miles to Lake Powell, and then withdraw water for the LPP from Lake Powell. (the
remaining portion of Water Right No. 41-3479).

This water right was supposed to be for the UTE unit of the CUP. But, the BOR decided to
assign these water rights to the State of Utah in 1996 instead. These water rights have to show
proof of beneficial use by October 2020. Since this is a water exchange contract, the BOR must
evaluate if the water will be available for 50 years for the endangered Green River fishes.
The Coalition is concerned that there is not enough water in Flaming Gorge Reservoir for Water
Right No. 41-3479 of 447,000 AF AFY diversion. The DEIS should analyze how much water the
BOR can sell out of Flaming Gorge Reservoir and still meet its obligation to provide water to the
206. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, pages 1-18 July 28, 2020, Appendix C.
207. 43 CFR § 1508.25 Scope. Scope consists of the range of actions, alternatives, and impacts to be considered in an
environmental impact statement.
208. BOR, Contract No. 17-WC-40-656 “Contract for exchange of water, Lake Powell Pipeline, Between the United States of
America and the State of Utah”, page 5, Draft, at https://conserveswu.org/wp-content/uploads/LPP-Flaming-Gorge-ContractCONTRACT.LPPexchange.unsigned.pdf
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Lower Basin states. We question that there is enough water for these Contracts due to increasing
temperatures, shortages that are already occurring, the over-allocation, fewer winter storms,
reduced snowpack and stream flows, and less flow into storage to meet the 1922 Compact
allocations. Further, BOR uses an outdated hydrological model that uses the high 100-year
average of 15 MAFY at Lee Ferry to determine how much water can be sold out of Flaming
Gorge Reservoir. The proponents determined they have physical water remaining by using this
high annual flow, but the river flows have been much less and are predicted to decrease further.
The DEIS is not sufficient for the following reasons:
•

It lacks any information on what Green River Tributary flows the proponents would
forbear for water out of Flaming Gorge Reservoir.

•

It doesn’t account for the impact of two service contracts withdrawing water from the
Flaming Gorge Reservoir.

•

It doesn’t consider climate change affecting the available water out of Flaming Gorge
Reservoir for the LPP.

•

It doesn’t account for the federal projects that are using the high spring runoff. The
CRSP, the CUP, and these two BOR’s service contracts as well all the senior water rights
holders to the LPP.

•

It did not analyze the effect these projects will cumulatively have on endangered fishes
and the natural resources of the Green River tributaries.

5. Cumulative Effects page 257, 5.5.7 Hydrology page 263.
“DEIS Vol 2, app A, B, C
“Appendix C-10 Hydrology, page 31.
“The results from these hydrologic model runs should be interpreted with
consideration to the model assumptions. Unique to the analysis this analysis is
the model assumption that no new projects or depletions would occur in the
Upper Basin. This model assumption adopts a rigorous definition of what
reasonably foreseeable future depletions are in the Upper Basin and is
consistent with Reclamation’s National Environmental Policy Act of 1969
guidelines. Under this approach, a reasonably foreseeable future depletion is
one which has state legislation, or a tribal resolution or federal Indian water
settlement, or a federal FONSI or ROD. These are the criteria of certainty that
a future depletion would occur at a particular time and place. This is a
conservative approach to modeling the alternatives and takes the strictest
approach to defining what is included and excluded for the cumulative effects
analysis required by the Council on Environmental Quality’s regulations 40
Code of Federal Regulations 1508.7. The cumulative effect is the effect on the
environment that results from the incremental effect of the pipeline when added
to other past, present, and reasonably foreseeable future pipelines regardless
of what agency or person undertakes such pipelines. Cumulative effects can
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result from individually minor but collectively significant pipelines taking
place over a period of time.
“It is recognized that the Upper Basin States plan to develop their compact
allocated Colorado River water and, as such, it is highly unlikely that
depletions would remain at the 2020 level in the future. It should also be noted
that the modeling effect of holding most Upper Basin depletions constant at
2020 levels results in depletions significantly lower than the future long-term
depletion projections provided by the Upper Basin States, which assume that
Upper Basin depletions would grow through 2060. Lower depletions, in turn,
result in Lake Powell’s elevation increasing throughout the model run. Higher
elevations at Lake Powell result in more frequent and higher magnitude
equalization and spill avoidance releases in both the Pipeline and No Action
Alternatives.”
Coalition: The DEIS is not sufficient because it did not analyze the cumulative effects of the
proposed Pipeline on water supplies throughout the Colorado River basin. Specifically, the DEIS
should have included a detailed analysis of potential cumulative impacts due to other water
development projects currently planned, including (but not limited to) projects in the Upper
Basin.
As noted above, in the event of long-term reduced system storage, Upper Basin water users may
be called upon to curtail water use in satisfaction of the Compact. The Upper Basin states do not
yet have formal operating procedures to implement curtailment in the event of a Compact call.
Still, the DEIS should develop a series of likely scenarios that project curtailment requirements
in each of the states of the Upper Basin. Within Utah, the DEIS must further assess the impacts
of the proposed project and curtailment requirements on other in-state Colorado River water
users. Because the proposed pipeline is expected to supply municipal and industrial water uses,
the DEIS must not only consider the probability of shortages to the pipeline’s water users but
secondary impacts, such as how water supply agencies would replace the pipeline supplies in the
event of a shortage. Precedent for this approach is found in BOR’s Final EIS for Colorado River
Interim Guidelines for Lower Basin Shortages and Coordinated Operations for Lake Powell and
Lake Mead.209.
The DEIS failed to analyze the impact of the proposed project on river flows throughout the
Colorado River basin, particularly in those reaches vulnerable to days of “zero flow” and those
reaches for which environmental flows have been defined. Specifically, the DEIS should assess
the impact of the proposed project on the magnitude and frequency of flows to the limitrophe
reach of the Colorado River in Southern Arizona (where the river channel is the legal border
between the United States and Mexico). In addition, the DEIS should have assessed the impact
of the proposed project on instream flows (including mean flows) in the Upper Basin, where
such flows have been legally established for the protection of natural and recreational resources.
The analysis should have also included all areas potentially impacted by shortage conditions in
the Upper and Lower Colorado River basin. To the degree that the proposed project increases the
probability of Lower Basin shortage conditions, impacts including economic losses and shortage
209. BOR, “Final EIS for Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated Operations for Lake
Powell and Lake Mead”, November 2007, available at http://www.usbr.gov/lc/region/programs/strategies/FEIS/index.html
(Colorado Basin Shortage EIS), See id., §§ 4.14.2 and 4.14.3.1.
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water replacement (including economic costs such as employment, income, and tax revenue, as
well as environmental impacts) should be assessed.
The DEIS should analyze all of the CRSP projects and other current and planned projects that
will have a direct, an indirect, or a cumulative effect on Colorado River water use in the region.
The list below is from Save the Colorado’s web page.210 Projects that should be included in the
cumulative impacts analysis in the DEIS include:
In Colorado:
•

Moffat Collection System Project in Colorado (15,000 AF, permitted).

•

Windy Gap Firming Project in Colorado (30,000 AF permitted).

•

Wolf Creek Reservoir on the White River in Colorado.

•

San Juan Headwaters Project.

•

Irresponsible water use from the Animas-La Plata Project.

•

Eagle River MOU (30,000 AF).

•

Six proposed new dams on the Fryingpan River in the Holy Cross Wilderness. (6,000
plus AF).

•

The “Cow Creek Pipeline” in Ouray County.

•

A proposed new dam on the Crystal River.

In New Mexico:
•

Gila River Diversion in New Mexico (12,000 AF).

•

Navajo-Gallop Water Project (36,000 AF).

•

The “Babbitt Diversion” from the San Juan River.

In Utah:
•

Price River Dam.

•

Green River Block Water Rights Exchange (up to 70,000 acre feet).

•

Navajo Utah Water Settlement Act, 81,500 AF.

•

Green River Oil Shale (10,000 AFY)

•

The Green River/Wasatch Front Diversion

In Wyoming:
•

Fontenelle Dam expansion on the Green River in Wyoming (~125,000 acre).

•

The 280-foot-high dam on the West Fork of Battle Creek in Carbon County, a tributary to
the Yampa.

210. Save the Colorado, “Fighting Irresponsible Water Projects”, at http://savethecolorado.org/campaigns/fighting-irresponsiblewater-projects/.
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•

Big Sandy Reservoir Enlargement on the Big Sandy River, a tributary to the Green River.
(2,435 AF).

In Arizona:
•

The Navajo Pumped Hydropower Project.

We have described in our comments herein and in Appendix C that it was not reasonable that the
BOR’s analysis kept the levels of depletions at 2020 levels and called that reasonably foreseeable
effects of the 50-yr water service contract for the LPP.
The DEIS is not sufficient for the following reasons:
1. It holds depletions to today's levels. The BOR ignores a reasonably foreseeable future
that other Upper Basin states will develop their water rights.
2. The BOR’s water exchange contract that will be approved by this DEIS is a 50-year
renewal water exchange contract therefore the modeling holding the depletions to today’s
level is not appropriate or reasonable.
3. It doesn’t analyze the future conditions of less physical water to meet the 1922 compact
allocations.
4. The 2007 Interim Guidelines’ EIS did not consider climate change impacts and used the
flawed 100-year average for flows at Lee Ferry which no longer exist.
5. It violated NEPA 40 CFR §1508.7 which requires analysis of cumulative impacts
because it uses a short period. “Cumulative impact” is the impact on the environment
which results from the incremental impact of the action when added to other past,
present, and reasonably foreseeable future actions regardless of what agency (federal or
non-federal) or person undertakes such other actions. Cumulative impacts can result from
individually minor but collectively significant actions taking place over a period of time.
6. It violates NEPA 40 CFR §1508.8 Effects because it isn’t reasonable to not consider
climate change-reducing future flows of the Colorado River and related ecosystems.
From the CFR:
“Effects” include: (a) Direct effects, which are caused by the action and occur
at the same time and place. (b) Indirect effects, which are caused by the action
and are later in time or farther removed in distance but are still reasonably
foreseeable. Indirect effects may include growth inducing effects and other
effects related to induced changes in the pattern of land use, population density
or growth rate, and related effects on air and water and other natural systems,
including ecosystems. Effects and impacts as used in these regulations are
synonymous. Effects includes ecological (such as the effects on natural
resources and on the components, structures, and functioning of affected
ecosystems), aesthetic, historic, cultural, economic, social, or health, whether
direct, indirect, or cumulative. Effects may also include those resulting from
actions which may have both beneficial and detrimental effects, even if on
balance the agency believes that the effect will be beneficial.”
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The Coalition’s Appendix C (Lynker Memo) reads: 211
“The DEIS hydrology analyses are not based on sound science and sound
assumptions.
“The DEIS reports results of hydrology modeling on the Colorado River. Two
hydrology scenarios are used to generate this result, a historical scenario and
a climate change scenario. However, these analyses are unrealistic, as they
assume that a substantial part of the expected increase in basinwide
consumptive use will not occur. In Appendix C-10 (Reclamation, 2020),
Reclamation writes:
“In this modeling, Colorado Basin future total annual depletions are
significantly lower than those modeled in the 2012 Basin Study and the 2007
Final EIS of the Colorado River Interim Guidelines for Lower Basin Shortages
and Coordinated Operations for Lake Powell and Lake Mead (Interim
Guidelines EIS; Reclamation 2007a). This is because for the purposes of this
analysis all depletions except the Southern and Highway Alternatives and
those identified as reasonably foreseeable held at 2060 levels were held
constant at 2020 depletion levels.
“Elsewhere in Appendix C-10 and in the DEIS, Reclamation characterizes this
modeling decision as providing “the maximum impact”, but this is simply
wrong. Each one of the seven Colorado River states plans to utilize fully all
water that is physically and legally available to it. No justification is provided
for this assumption of reduced basin-wide depletions, but even if one could be
offered the assumption is scientifically incorrect and completely implausible
and renders useless the hydrology results on which the DEIS is based.
“Reclamation did include a “sensitivity analysis” wherein full basin-wide
projected demands were used to simulate the Project, but only against the
historical inflow scenario. Using the full basin-wide projected demands is the
correct demand assumption, but that assumption should be used in the main
analysis. (The use of the direct natural flows to represent “historical”
conditions overstates the performance of the Project, as is described more fully
below.)”
Utah is a hot spot according to this map.212 The average flow of the Colorado River has declined
nearly 20 percent over the past century, half of which is because of warming temperatures.
5.5.7.2 Southern and Highway Alternatives
“The Proposed Project would contribute to reduced storage values in Lake
Powell induced by reasonably foreseeable projects modeled in this analysis.
211. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, page 7, July 28, 2020, Appendix C.
212. Washington Post, “This giant climate hot spot is robbing the West of its water”, August 7, 2020, at:
https://www.washingtonpost.com/graphics/2020/national/climate-environment/climate-change-colorado-utah-hot-spot/
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This contribution is within the variability affected by hydrology and is
insignificant compared against both hydrologic variability and cumulative
reasonably foreseeable projects (Attachment B of C-10, Hydrology). The
Proposed Project would also affect hydrology as a result of the pipeline
crossing rivers, washes, and streams, especially where future storm events may
lead to erosion and scour. The Proposed Project would contribute to increased
flows in the lower reaches of the Virgin River that were modeled in the
VRDSM. This may offset other cumulative projects that reduce flows in those
same stretches. This offset was not quantified within the VRDSM. Overall,
construction and operation of the Southern and Highway Alternatives would
contribute to the overall cumulative effects to hydrology in combination with
other past, present, and reasonably foreseeable future action.”
Coalition: We describe in our comments herein and in the Coalition’s Appendix C how the
DEIS hydrologic modeling makes the wrong assumptions on cumulative effects because the
modeling didn’t consider climate change impacts to the Colorado River.213 It also didn’t consider
the possible effects of Drought Management Plans on being able to withdraw water for LPP from
Lake Powell.
“The agreement about Colorado River drought contingency management,
Reclamation, 2019, sets a target level of 3,525 ft as the elevation when actions
will be contemplated to protect against excessively low levels in Lake Powell.
While this is an operational target, it illustrates that action will be
contemplated well before the Reservoir approaches minimum power pool. This
provides a perspective on the degree of conservatism that can reasonably be
expected in an Upper Basin DMP.”214
5.5.8 Water Quality, page 264.
Coalition: The DEIS is deficient because it doesn’t analyze the impact of using chemicals to
control quagga mussels that could result in more nutrients in surface water which could create
more toxic algae blooms in Quail Lake 215 and Sand Hollow Reservoirs. The Quail Lake
Reservoir already has had a toxic algae outbreak.
The WCWCD captures most of the Virgin River water and delivers it to the cities and its
reservoirs. Therefore, there is a concern that adding more chemicals to control quagga mussels
could create more toxic algae in the WCWCD reservoirs.
About four million people visit Zion National Park each year, and the number is growing. The
water quality in the Virgin River is becoming degraded. A new concern about the water quality
in the Virgin River has developed. The North Fork of Virgin River is the largest watershed
providing water to the Virgin River. A Salt Lake Tribune article detailed there is a severe
problem to human health with the water quality of the North Fork of the Virgin River:
213. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, pages 1-18 July 28, 2020, Appendix C.
214. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, page 8, footnote 6, July 28, 2020, Appendix C.
215. The Spectrum, “Quail Creek Reservoir to close for chemical treatment”, July 8, 2018 at:
https://www.thespectrum.com/story/news/2018/07/09/quail-creek-reservoir-close/768620002/
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“The harmful algae was found in multiple spots in the river.
“Why is it showing up now? We can’t answer that,” Gaddis said. “It’s a new
area for Utah. These sorts of blooms can be triggered by disturbances in the
watersheds. It’s not tightly linked to nutrient loads like blooms in lakes.
“The state has previously issued health warnings for E. coli impairment in the
North Fork.
“The Southwest Utah Public Health Department has issued a public health
warning for the affected areas of the river. The regional health department will
post signs warning people of the risks of exposure to the river water.”216
According to the Utah Department of Environmental Quality, “Harmful algal blooms (HABs)
develop when naturally occurring cyanobacteria in the water multiply very quickly to form green
or blue-green water, scum, or mats. These blooms can produce potent cyanotoxins that pose
serious health risks to humans, pets, and livestock.”217
The DEIS is deficient for not considering the impact of chemicals used to prevent quagga
mussels on the Sand Hollow aquifer project.218 Included at the end of Study Report 5 is a study
on the Sand Hollow’s aquifer. See:
•

Appendix A Revised Technical Memorandum 5.13C Aquifer Recharge Issues

•

Appendix A Lake Powell Pipeline Phase I - Preliminary Engineering and Environmental
Studies Task 5 - Develop and Analyze Alternatives Revised Technical Report 5.13C
Aquifer Recharge Issues Prepared for Utah Division of Water Resources May 2009
Prepared by MWH

The report states that additional information is needed.
5.5.9.2 Southern Alternative, page 265
“The inter-basin transfer of Proposed Project water from Lake Powell to Sand
Hollow Reservoir through the Proposed Project could result in transfer of
undesirable and invasive aquatic organisms from the upper Colorado River
basin to the Virgin River basin. While no LPP water would be directly
discharged into the Virgin River or any of its tributary streams, Quail Creek
Reservoir has an outlet to the Virgin River and a direct connection to Sand
Hollow Reservoir via a connecting pipeline. All of the Proposed Project water
conveyed through the pipeline would flow into Sand Hollow Reservoir for the
specific purpose of providing M&I raw water supply for treatment in a water
treatment facility and distribution as culinary water. Thus, implementation of
the Southern Alternative would increase the overall threat to spreading
216. The Salt Lake Tribune, “Dangerous algal bloom turns up in Zion National Park after dog dies in North Fork of the Virgin
River,” July 4, 2020, at: https://www.sltrib.com/news/environment/2020/07/13/dangerous-algal-bloom/
217. The Utah Department of Environmental Quality, Harmful Algal Blooms, at: https://deq.utah.gov/water-quality/harmfulalgTheal-blooms-home
218. Final Study Report 5 Groundwater Resources April 2016, Page 1-21 at, https://water.utah.gov/wp-content/uploads/LPPReports/GroundWater/20160430-05-Final-Groundwater-Resources-Study-Report_FINAL.pdf
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quagga mussels to Sand Hollow and Quail Creek Reservoirs. Implementing the
EPMs would minimize that risk to the greatest extent given the practicality of
treatments to this specific project, while using the best available information to
inform both the EPMs and mitigation measures. While Sand Hollow Reservoir
is designated as a high-risk reservoir (see Section 1.4 of Appendix C-12,
Aquatic Invasive Species), the Proposed Project would contribute to additional
risks of quagga mussel infestation from other past, present, and reasonably
foreseeable future actions to a watershed that currently has no established
populations.”
Coalition: Overall, construction and operation of the Southern Alternative would contribute to
the overall cumulative effects to AIS in combination with other past, present, and reasonably
foreseeable future actions.
5.5.13 Sensitive Species – Fish and Wildlife
Coalition: We are concerned about all new paved roads to be built to support the LPP
infrastructure because when roads create barriers to movement, they can impact animal
populations and water in many ways: 219
One of these is through prohibiting gene flow. For example, in timber rattlesnakes, a study of
genetics at hibernacula showed that in hibernacula that were blocked off by roads, genetic
diversity was lower than in those that occurred across contiguous habitats. Additionally, some
male snakes follow trails of pheromones along the ground in order to locate mates. Roads can
disrupt the pheromone trail and make it difficult for males to follow the trails and find a mate.
Animals may also suffer by not being able to access particular habitats. In times of drought,
roads can prohibit animals from reaching water. A study of turtles showed that roads could
prevent gravid females from reaching their preferred nesting sites. As a result, they were
relegated to suboptimal habitats where predation on their eggs was higher, which decreased
reproductive success.
Pollution from roads extends beyond just chemicals, as light and noise pollution from roads can
be detrimental as well. Noise from cars can impact birds by disrupting acoustic communication
and interfering with warning signals, leading to bird population declines in the proximity of
roads. Not all birds are equally affected, however, as those that have song frequencies similar to
car frequencies are more likely to be absent from roadside areas. In addition to decreasing the
numbers of birds, road noise can alter the community composition of birds as certain species are
differentially excluded. Similarly, roads can interfere with the calling of frogs and make it
difficult for them to find a mate.”
Further the roads will also change all the washes that provide water now to plants and wildlife
along the pipeline’s route.

219. Environmental Science, “The Environmental Impact of Roads”, at:
https://www.environmentalscience.org/roads#_ENREF_12.
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5.5.13.2 Southern Alternative
“The effects of the Southern Alternative, including RMPA Sub-alternatives,
could contribute to existing and ongoing loss, fragmentation, and modification
of vegetation and terrain that provide potential habitat for sensitive species.
Direct and indirect effects of any one past, present, or future action are not
likely to affect sensitive species or their habitat to the degree that existing
populations would be affected. Lands managed by the BLM are managed for
multiple-resource use. The NPS manages GCNRA and Pipe Spring National
Monument in accordance with the NPS Organic Act of 1916, (54 USC 100101
et seq.) as amended, NPS Management Policies, and manages park resources
using site....”
Coalition: As detailed in our comments above the water exchange contract is to benefit the
endangered Green River fishes yet the DEIS fails to do any analysis on these effects. We suggest
there is no extra spring run-off the proponents can provide with the required equal exchange.
5.5.14 Threatened and Endangered Species, page 269, page 181.
“Mojave Desert tortoise (Gopherus agassizii) Threatened Designated Critical
Habitat: Designated critical habitat is within the analysis area but 0.4 miles
north of the LPP. Potential for effects to Mojave Desert tortoise and habitat
occur on the westernmost portion of the Project Area in Washington County,
Utah, on BLM-managed land, SITLA, and private lands.
“Colorado pikeminnow (Ptychocheilus Lucius) and Razorback sucker
(Xyrauchen texanus)” Endangered Designated Critical Habitat: The
infrastructure associated with the LPP is located outside of the range for this
species; however, because a component of the Proposed Project includes an
LPP water exchange contract with Reclamation from Flaming Gorge
Reservoir downstream to Lake Powell, effects to the species are considered.”
Coalition: The DEIS fails to adequately analyze the LPP's adverse impacts on threatened
Mojave desert tortoises, or assess how those impacts would cumulatively contribute to the
ongoing rapid declines in tortoise populations. On page 188, the DEIS acknowledges that the
LPP would cross occupied tortoise habitat. It also acknowledges that the LPP would cause
tortoise mortality, habitat loss, and habitat fragmentation. Table 3.15-4 on page 189 summarizes
that there would be permanent adverse impacts on 27 acres of high-quality BLM tortoise habitat,
and such impacts on 18 acres of BLM low quality habitat. Temporary adverse impacts would
occur on high quality tortoise habitats: 167 BLM acres; 36 state acres; and 110 private acres. In
total, about 533 acres of tortoise habitat would be adversely impacted. Given the lengthy
duration and uncertainty associated with re-vegetation of disturbed soils and landscapes, and the
potential for new ground disturbance to cause a major increase in cheatgrass and other invasive
species (which adds to the threat of catastrophic wildfires), the so-called "temporary" impacts on
tortoise habitats may actually take a very long time to heal. Tortoises in these locations would
find it very difficult to survive for this extended period of time. We disagree that the tortoise
impacts from building the LPP are "temporary." We outline in our comments how roads and the
LPP right-of-way will permanently change water drainages that feed plants for the tortoises.
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The DEIS on page 270 only vaguely acknowledges that the LPP impacts would "contribute" to
the cumulative impacts causing the declining tortoise populations. Tortoise populations in
Washington County are in serious trouble. Over the past two decades, tortoise population has
declined by 41 percent and the population has declined by 24 percent. Elsewhere in the tortoise's
range, these populations have similarly and rapidly declined in four of the five FWS recovery
units, and some of these populations may already be below the level for future viability
5.5.15 Visual Resources, 5.5.15.3 Highway Alternative, page 271.
“The Highway Alternative visual resource cumulative effects would be nearly
the same as described for the Southern Alternative. One additional cumulative
effect could occur when combined with the effects of the Jackson Flat
Reservoir project. The visual resource effects of the Highway Alternative near
the Jackson Flat Reservoir would have short-term cumulative effects on the
characteristic landscape because of changes in line, form, color, and texture
introduced as a result of land disturbance caused by both projects. The
cumulative effects would diminish over time as the Highway Alternative
becomes revegetated near the Jackson Flat Reservoir.” (emphasis added)
Coalition: The southwest United States is in the throes of a megadrought, which started almost
two decades ago. The DEIS does not acknowledge this or address contingencies for mitigating
the scars left on the land if the drought continues. For example, what would be the added cost of
providing water to remediation areas along the pipeline’s route if the drought continues and
vegetation is not reestablishing itself, especially along historic trails with high visual resource
management values?
5.5.18 Indian Trust Assets, page 274.
Coalition: As mentioned above, the Northern Ute tribe has undeveloped senior water rights to
the Green River Tributaries. Their concerns regarding moving water south per the water
exchange contract to the proponents that have junior water rights to the Green River is troubling.
The BOR has a responsibility to protect tribal water rights in the Colorado River basin and
therefore a study should be completed on how much physical water there will be and who will
have the priority rights to use it over the long term. An article in High County News discusses
the tribes' concerns about protecting their undeveloped water rights:220
“2020 will also see the start of the renegotiation of the Colorado River Interim
Guidelines. The guidelines, which regulate the flow of water to users, were
created in 2007 without tribal consultation and are set to expire in 2026. The
29 tribal nations in the upper and lower basins hold some of the river’s most
senior water rights and control around 20% of its annual flow. But the tribes
have often been excluded from water policymaking; around a dozen have yet to
quantify their water rights, while others have yet to make full use of them. Most
of the tribal nations anticipate fully developing their established water rights
by 2040 — whether for agriculture, development, leasing or other uses.
Drought and climate change are still causing shortages and uncertainty,
220. High Country News This system cannot be sustained’ This year, tribal nations enter negotiations over Colorado River water.
Anna V. Smith INTERVIEW March 10, 2020 From the print edition, at https://conserveswu.org/2020/08/01/news/
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however. Already, the Colorado River has dropped by about 20%; by the end
of this century, it could drop by more than half.”
High Country News spoke with Daryl Vigil of the (Jicarilla Apache, Jemez
Pueblo and Zia Pueblo), water administrator for the Jicarilla Apache Nation.
Daryl Vigil said, “we’re already seeing the impacts. And I think that’s
something that absolutely has to be considered in the planning of the future,
because right now — with 41 million people in the basin — as of 2010, the
imbalance between supply and demand is already a million acre-feet. It’s
projected, according to the basin study, to be 3 million acre-feet by 2060. We
continue to act surprised when something new comes about in terms of a fire
or a flood or an incredible drought. We’re making an impact on this planet,
and it’s not a good one. That’s where, with the Ten Tribes Partnership, (we’re)
really trying to make sure that we integrate those traditional, cultural values
and spiritual values that the tribes have for the river as we move forward.
Because if we’re not going to address it, it looks pretty catastrophic to us. And
so I think, when we start talking about climate change, absolutely pushing to
make sure that we’re thinking about a mindset of how we fit into nature, rather
than nature fitting into us.”
5.5.19 Socioeconomics, 5.5.19.2 Southern Alternative, page 275.
“The Southern Alternative would contribute to cumulative effects to regional
socioeconomics, if the construction period coincided with the construction
period of other reasonably foreseeable actions. Those effects would be
temporary and beneficial from construction employment and associated
expenditures. Overall, construction and operation of the Southern Alternative
would contribute to the overall cumulative effects to socioeconomics in
combination with other past, present, and reasonably foreseeable future
actions.”
Coalition: We mention herein that the DEIS social economic analysis is flawed because the
BOR’s analysis uses the concept of “Benefit Transfer.” However this method assumes the LPP is
100 percent reliable, but it is not, as explained in the Lynker Memo Coalition comments
Appendix C.221 Economic or social effects—when a EIS is being prepared the economic or costs
and natural or physical environmental effects are interrelated—should have been analyzed in the
DEIS and were not.
As mentioned in 40 CFR §1508.14, an EIS should consider the cost of a project on the residents
who have to pay for it and the DEIS does not. “Human environment” shall be interpreted
comprehensively to include the natural and physical environment and the relationship of people
with that environment. (See the definition of “effects” (§1508.8).) This means that economic or
social effects are not intended by themselves to require preparation of an environmental impact
statement. When an environmental impact statement is prepared and economic or social and
natural or physical environmental effects are interrelated, then the environmental impact
221. Harding, B., Memorandum prepared for Conserve Southwest Utah: “Lake Powell Pipeline, Draft Environmental Impact
Statement”, Lynker Technologies, LLC, pages 1-18July 28, 2020 (Appendix C).
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statement will discuss all of these effects on the human environment and the DEIS failed to do
this.

INCOMPLETE STUDIES
The Coalition is concerned that there are gaps in the record that will interfere with the
preparation of the final EIS. In some cases, critical data is left out. We described in detail those
gaps in our comments above. Without this information in the record, decisions based on the final
EIS will be fundamentally flawed.
The major flaw is that all of the 2016 study reports have the wrong No Lake Powell Alternative,
which claims that Washington County will exhaust our supplies of “fresh water” by 2025, that
the only water remaining was high in TDS and would have to be treated with reserve osmosis,
and that xeriscaping would be forced on all residents. It shews and undermines the entire DEIS
analysis. None of these assertions are true, but the 2016 studies were never updated. Even though
BOR was alerted during scoping that their studies were outdated, BOR choose not to update the
2016 reports. (See scoping report in Appendix B.)
The 2016 studies all had the wrong assumption that we would run out of the water by 2025, but
the DEIS has pushed that date to 2040. The LPP project’s analyses, projections, and estimates
have changed over time and continue to evolve even now. The need for water has changed; the
proponents now claim LPP project water may not be needed until 2045—certainly not by 2025—
as previously asserted. There is very little clarity, much less certainty, in previous claims about
project cost, water availability, water supply, and desirability of conservation measures. It is of
utmost concern that current data in proponents’ studies be updated and made available to those
who want a detailed and thorough understanding of this project so that informed decisions can be
made before the final EIS. The NEPA process is supposed to examine environmental effects
before an action is undertaken, and this has not happened because of the incomplete and outdated
studies.
The DEIS is deficient because we requested that the BOR obtain the following information prior
to preparing the draft EIS and it is not yet included:
1. A complete analysis of the proposed exchange of the Green River Block water right use
because there is, in fact, a connected federal action. This would include the two BOR
water service contracts involving water rights of 158,800 AFY depletions.
2. Documentation of Utah’s high-water rights in the Green River tributaries of 158,800
AFY depletion and 320,000 AFY diversion to exchange with the BOR for the same
amount of water out of Flaming Gorge Reservoir for the water right, which includes
water for the LPP to complete the proposed action.
3. Description of the geographic scope in the EIS from the Flaming Gorge Reservoir to
Lake Powell, and to include the Green and Colorado Rivers.
4. An analysis of how the proposal to divert water from Lake Powell is in accordance with
the Law of the River such that Utah can effectively operate the proposed project over the
50-year term of the water exchange contract. According to the Colorado River Compact,
Utah’s Upper Basin water rights cannot be used in the Lower Basin, where the project is
located. Also, the legislation of the Colorado River Storage Project is that Upper Basin
reservoirs would assure water for the Lower Basin.
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5. Analysis of how climate change will impact the Colorado River in ways that affect
physical water availability for aquatic ecosystems and the LPP. What are the implications
for the project to operate at full capacity in the future if the flows in the Green River and
Colorado River continue to decline?
6. Analysis of Utah Water Laws and other laws that would have to be changed in order to
preserve water in the Green and Colorado rivers for 400 miles for an instream flow for
the benefit of the endangered fishes from Flaming Gorge Reservoir to Lake Powell
Reservoir for the 50-year term of the water exchange contract.
7. Updates to the cost/benefit analysis to include a standard cost/benefit analysis that
includes the cost of the proposed LPP, and not just relying on a superficial “benefits
transfer” approach.
8. Analysis of the impact of Utah bonding for a $2-plus billion project on the state’s ability
to bond for other needed public projects.
9. Updated alternatives analysis that includes a reasonable conservation-only alternative,
such as the Local Waters Alternative, that addresses a wider range of local water sources.
10. Completing a comprehensive study of probable flows, such as a Hydrological
Determination, that focuses on a more recent period—less than the historical 100-year
average of 15 MAFY at Lees Ferry. This would determine if Utah has a sufficient water
supply for the Lake Powell Pipeline. See information on a Hydrological Determination
for the Jicarilla Navajo reservoir service contract.222 Also, see the Colorado River Basin
Water Supply and Demand Study which concludes that the Basin faces a wide range of
plausible future long-term imbalances between supply and demand.223

Additional Comments
The Bureau of Reclamation (BOR) said they would use the Federal Regulatory Energy
Commission's (FERC) studies for the DEIS and would update them with current information.
However, the project was fast tracked, and these updates to the studies didn’t occur. Over the
past twelve years, the Coalition has given detailed comments outlining the flaws in the FERC’s
studies. BOR recommended we resubmit our analyses for this new process. We sent them in
PDF format during the scoping comment period, and we resubmitted them again for the DEIS
comments. The comments are posted on FERC’s website under eLibrary224 Docket Number P12966. The eLibrary website is where all the FERC comments on the project are filed. Please
include these comments into the DEIS comment record.
After twelve years of commenting on the LPP for an eventual EIS, the BOR ignored the
Coalition’s and public’s concerns and just adopted the proponents’ point of view on the need for
the LPP without evidence and without objective proper vetting of the project.
222. Interstate Stream Commission, Office of State Engineer, “Summary of the 2007 Hydrologic Determination relating to the
Navajo settlement”, November 5, 2007, at
https://www.ose.state.nm.us/Legal/settlements/NNWRS/InitialDisclosures/Settlement%20Documents/Summary%20of%20the%2
02007%20Hydrologic%20Determination%20re%20Navajo%20Settlement%20110507.pdf.
223. The Bureau of Reclamation, “Colorado River Basin Water Supply and Demand Study,” Fact Sheet, June 2013
at:https://www.usbr.gov/lc/region/programs/crbstudy/FactSheet_June2013.pdf.
224. Federal Energy Regulatory Commission, web site, eLibrary, at: https://www.ferc.gov/ferc-online/elibrary.
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The Coalition comments are relevant because:
•

In 2008, the groups wanted to be a part of the FERC process and have standing;
therefore, they filed a Motion to Intervene, which is necessary to participate fully in a
FERC process:
o Conserve Southwest Utah (formerly Citizens for Dixie Future) et al., “Motion to
Intervene by Citizens for Dixie's Future, Glen Canyon Institute, Sierra Club,
Living Rivers, American Rivers, and Town of Springdale, Utah in P-12966”,
FERC eLibrary accession no. 20080102-5057 (January 2, 2008).225

•

•

•

•
•

In 2008, the groups outlined their concerns in FERC’s first scoping process that should
identify issues to be included in the FERC’s DEIS. These issues of concern have gone
unanswered in the DEIS. We identified other local water supplies not counted by the
WCWCD.
o “ILP Comments or Study Requests of Natural Heritage Institute (CA),” on
Scoping Document 1 and Pre-Application Document, and Additional Study
Requests, eLibrary accession no. 20080707-5206 (Jul. 7, 2008);226
The Coalition commented on what the studies for the environmental analysis for the LPP
should contain.
o See: “Lake Powell Pipeline Coalition’s Comments on Proposed Study Plan and
Scoping Document 2”, accession no. 20081119-5130 (November 19, 2008)227
The Coalition commented on the proposed studies that included the plans and reports for
the LPP.
o “Comments Lake Powell Pipeline Coalition,” on Study Plans and Draft Study
Reports, eLibrary accession no. 20110506-5125 (May 6, 2011);228
The Coalition commented on the modified study reports for the LPP.
o “Comments Lake Powell Pipeline Coalition,” on Modified Draft Study Reports,
eLibrary accession no. 20120323-5005 (Mar. 23, 2012);229
The Coalition commented on the LPP’s Preliminary License Proposal (PLP) and draft
study reports. Based on our review of the PLP, the Coalition is concerned that the Project,
as proposed, is legally and hydrologically infeasible.

225. LPPC, Comments to FERC on Project P-12966-001,“Motion to Intervene by Citizens for Dixie’s Future, Glen Canyon
Institute, Sierra Club, Living Rivers, American Rivers, and Town of Springdale, Utah”, Project no. P-12966-000, January 2,
2008, at: https://conserveswu.org/wp-content/uploads/2020/06/FERC-Motion-to-Intervene-FINAL-2008.pdf.
226. LPPC, Comments to FERC on Project P-12966-001,“Comments of the Lake Powell Pipeline Coalition on Scoping
Document 1 and Pre-Application Document, and Additional Study Requests”, July 7, 2008, at: https://conserveswu.org/wpcontent/uploads/2012/04/cdf-scoping-comments-pdf.pdf.
227. LPPC, Comments to FERC on Project P-12966-001, “Lake Powell Pipeline Coalition’s Comments on Proposed Study Plan
and Scoping Document 2”, November 19, 2008, at: https://conserveswu.org/wp-content/uploads/2012/04/scoping-2-commentsfinal.pdf.
228. LPPC, Comments to FERC on Project P-12966-001, “Lake Powell Pipeline Coalition’s Comments on Study Plans and Draft
Study Reports”, May 6, 2011, at: https://conserveswu.org/wp-content/uploads/2011/11/FERC_comments_FINAL_5-611_PDFJane.pdf.
229. LPPC, Comments to FERC on Project P-12966-001, “Lake Powell Pipeline Coalition’s Comments on Modified Draft Study
Reports”, March 23, 2012, at: https://conserveswu.org/wp-content/uploads/2011/11/FERC-Comments-Modified-Reports.pdf.
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•

o “Comments Lake Powell Pipeline Coalition,” PLP and revised draft study reports
eLibrary accession no. 20160229-5176 (February 29, 2016);230
The Coalition commented on LPP’s Notice Ready for Environmental Analysis (NREA)
and detailed the over-allocation of the Colorado River and Utah’s water rights.
o “Comments Lake Powell Pipeline Coalition,” NREA Comments eLibrary
accession no.20181120-5012 (November 20, 2018).231

Conclusion
Things have changed since the Utah legislature passed the 2006 Lake Powell Pipeline
Development Act. The cost of LPP has grown significantly since it was first conceived. In 1995,
the price was estimated at $187 million, and it skyrocketed to $1-2 B in 2016.232 Meanwhile,
mid-century population projections have plummeted from 860,000 to less than 500,000, reducing
demand. Yet, the proponents still push in the DEIS for the same amount of water for almost half
the proposed population in the DEIS.
It is hard to avoid the conclusion that the State of Utah is rushing to get its “remaining Compact
water rights” before there are more restrictions are placed on withdrawals from the Colorado
River. The problem is the DEIS ignores the best available science on climate change. There may
no longer be physical water that the proponents would have priority rights to support a
permanent water project. We explained the issue in detail in our comments.
Accordingly, the proponents inflate the need for water any way they can, by insisting on a
“second source,” of water, by stretching the timeline out to 2075, by using a high and continuing
“system loss” of 15.4 percent every year to 2075, by assuming no further water conservation
after 2045, and by dropping any consideration of publicly supported water conservation
alternatives and only evaluating the proponents’ two construction alternatives.
In addition, the DEIS improperly inflates water demand by ignoring obvious trends. The
population growth will slow and thereby revenues will fall to pay for the LPP causing water
demand to decrease below the static 240 GPCD in 2045. Therefore, no further water efficiency
after 2045 is not a valid assumption and the proposed system loss of 15.4% water loss to the year
2075 will be less over time. The secondary water needs are improperly forecast by including
irrigation company water shares in the GPCD.
The DEIS also ignores water supplies available to Washington County and inappropriately
minimizes those supplies it does acknowledge. The proponents only consider water that meets
EPA standards for drinking water, and it ignores that the cities have their own water rights they
can develop in the future see our comments on additional water supplies.
Further, the DEIS is not sufficient because it analyses the LPP as if it is a stand-alone project.
The hydrological modeling used to show that the Virgin River’s flows will be reduced over time
230. LPPC, Comments to FERC on Project P-12966-001, Lake Powell Pipeline Coalition’s Comments on the Preliminary
Licensing Proposal and Draft Study Reports”, February 29, 2016, at: https://conserveswu.org/wpcontent/uploads/2018/02/FERC-Comments-FINAL-2-29-16-1.pdf.
231. LPPC, Comments to FERC on Project P-12966-001, “Lake Powell Pipeline Coalition’s Comments on the Notice that the
Project is Ready for Environmental Analysis”, November 19, 2018, at: https://conserveswu.org/wp-content/uploads/FERCcomments-2018-FILED-.pdf.
232. Lake Powell Pipeline. April 2016 Final Study Report 10 – Socioeconomics and Water Resource Economics. Appendix B:
Draft Cost Opinion Master Summary. Capital cost estimate in December 2015 dollars. Prepared by Stantec, February 2016.
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by climate change is not applied to the Colorado River being a viable second source of water for
Washington County. Due to the project being fast-tracked, many studies were not updated. The
DEIS also ignored any past public or non-government agencies over the 12 years of commenting
on the LPP.
Oddly, the proponents plan to buy water for the LPP from The Colorado River Storage Project
(CRSP) and approve the purchase using this DEIS. However, CRSP is not providing enough
water to meet all the demands of the Colorado River Compact today. The outflows of water from
Lake Powell and Lake Mead are more than the inflows, steadily draining the reservoirs.
Common sense would dictate you wouldn’t want to buy from a project that already can’t provide
enough water to their existing customers and not complete an analysis of the problem. The LPP
water right does not have priority status that assures water to the project over the long term. This
analysis is totally missing in the DEIS.
The LPP is neither legally nor hydrologically feasible as we detail in our comments. A
Supplemental DEIS is required because much of the information is either lacking or wrong, and
that has to be corrected.
Finally, but really of prime importance, is that the pristine lands that will be destroyed by the
building the unnecessary LPP are more valuable to our nation to keep intact for future
generations than an unnecessary and unaffordable water project.
We support the no action alternative.
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Appendix A. Abbreviations
AF
AFY
BOR
CFS
CRC
CRSP
CSU
CUP
DEIS
DOI
EIS
EWFB
FERC
FGR
GPCD
GRAMA
LPP
LPPC
LWA
M&I
MAF
MAFY
NEPA
RMP
RO
TDS
THM
UBWR
UCRBRIP
UDWRe
UDWRi
WNA
WRA

Acre-feet
Acre-feet per year
Bureau of Reclamation
Cubic feet per second
Colorado River Compact
Colorado River Storage Project
Conserve Southwest Utah
Central Utah Project
Draft Environmental Impact Statement
Department of the Interior
Environmental Impact Statement
Utah Executive Water Finance Board
Federal Energy Regulatory Commission
Flaming Gorge Reservoir
Gallons per capita per day
Government Records Access and Management Act
Lake Powell Pipeline project
Lake Powell Pipeline Coalition
Local Waters Alternative
Municipal and industrial
Million acre-feet
Million acre-feet per year
National Environmental Policy Act
Resource Management Plan
Reverse osmosis
Total dissolved solids
trihalomethane
Utah Board of Water Resources
Upper Colorado River Basin Recovery Implementation Program
Utah Division of Water Resources
Utah Division of Water Rights
Water Needs Assessment
Western Resource Advocates
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Appendix B. Lake Powell Coalition Comments on
Bureau of Reclamation Lake Powell Pipeline
Project Draft Environmental Impact Statement
Public Scoping Report
February 2020
Purpose: Determining whether and how comments submitted during the scoping process are
captured in the LPP DEIS Scoping Report. This may determine whether they will be addressed
in the draft Environmental Impact Statement for the Lake Powell Pipeline itself. BOR responses
to scoping comments are identified by Section heading and page number from the Scoping
Report and are italicized. The Lake Powell Pipeline Coalition’s (Coalition) comments are plain
text.
Coalition: We submit these comments into the record to outline how comments submitted
during the scoping process were not addressed in the DEIS. BOR responses to the scoping
comments are identified by Section heading and page number from the Scoping Report and are
italicized. The Lake Powell Pipeline Coalition’s (Coalition) comments are plain text.
1.2 Purpose of Scoping, page 2.
“NEPA requires public involvement in determining the scope of the EIS
analysis. The public involvement process is designed to contribute to an
exchange of constructive ideas, discussion of alternatives, and determination
of possibilities for mitigating potential environmental impacts associated with
the proposed LPP Project. Reclamation recognizes that public involvement is
more than just information gathering and should be considered a ‘valueadded’ process. Reclamation plans to inform and involve members of the
public so they can effectively participate in the LPP project NEPA process.”
Coalition: The DEIS is deficient because the BOR failed its responsibility to consider the
scoping comments in determining the scope of the DEIS. Also, the BOR did not consider
comments from commenters provided during the 12-year FERC licensing process for the Lake
Powell Pipeline project. We detail our concerns that the DEIS was not properly defined because
the BOR ignored scoping comments.1

1. Regulations regarding scope and content of an environmental impact statement:
40 CFR § 1501.7 – Scoping. (a)(2) Determine the scope (§ 1508.25) and the significant issues to be analyzed in depth in the
environmental impact statement.
40 CFR § 1502.4 Major Federal actions requiring the preparation of environmental impact statements. “Agencies shall make sure
the proposal which is the subject of an environmental impact statement is properly defined. Agencies shall use the criteria for
scope (§ 1508.25) to determine which proposal(s) shall be the subject of a particular statement.”
40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
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2.2 Public Scoping Meetings, page 4.
“The purpose of public scoping is to identify issues, needs, and concerns of
stakeholders, special interest groups, and the general public, as well as to
inform alternative development. Copies of the public scoping meeting
materials are included in Appendix B.”
Coalition: The BOR’s scoping report is supposed to document the concerns submitted to BOR
and should be used to determine the scope of the DEIS. However, the DEIS is deficient because
it did not address many public concerns; we list those omissions below.
3.2 Methodology for Processing Scoping Comments, page 7:
“The Reclamation NEPA team identified each of the comments as either
substantive or nonsubstantive. Guidance from the Bureau of Land
Management (BLM) National Environmental Policy Act Handbook (2008) was
followed in this classification of the comments. According to the 2008 BLM
Handbook, unique and substantive comments are defined as being specific and
doing one or more of the following:
• Questioning, with reasonable basis, the accuracy of information in the NEPA
document;
• Questioning, with reasonable basis, the adequacy of, methodology for, or
assumptions used for the environmental analysis;
• Presenting new information relevant to the analysis;
• Presenting reasonable alternatives other than those analyzed in the NEPA
document; and/or
• Causing changes to or revisions of the alternatives (BLM 2008).
Coalition: BOR ignored its guidance in 3.2 methodologies evaluating the comments submitted
during scoping that should have been in the scope of DEIS and instead adopted the proponents
unsupported claims for the scope of the DEIS.
3.4 Summary of Scoping Comments by Issue Category, 3.4.2 Alternatives, page 8:
“A total of 114 comments were received concerning the Proposed Project
alternatives. The comments primarily concerned utilizing a water conservation
alternative; this included suggestions for limiting irrigation of lawns and golf
courses, which they purport would make the pipeline unnecessary.”
Coalition: The BOR used a wrong assumption to make its decision to drop a water conservation
alternative to use for DEIS. The BOR mischaracterized requests to objectively explore
reasonable alternatives such as those relying on water conservation and local supplies, which
were requested by many people during scoping. They implied that these were primarily
“suggestions for limiting irrigation of lawns and golf courses” when, in fact, they also included
management changes such as increased and substantially tiered water rates and increasing local
supplies. The public has asked for 12 years that FERC evaluate in an unbiased way a water
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conservation alternative using local supplies. However, the BOR choose not to vet the
proponents’ claims about water conservation and used the proponents’ very flawed Alternatives
Study Report #22 to eliminate any consideration of an alternative relying on water conservation
and local supplies. The BOR used Alternatives Study Report #22 to eliminate any water
conservation alternative because of the high cost. We note that Alternatives Study Report #22
was not provided to the public in the DEIS.
The DEIS is deficient because the BOR did not do a rigorous analysis of alternatives that the
public could understand; therefore, it violated NEPA, among other regulations.2
3.4.5.4 Aquatic Invasive Species, page 9.
“Thirty comments were received concerning aquatic invasive species. Many of
the comments focused on invasive quagga mussels and their possible
infestation of the water supply.”
Coalition: There were 30 substantive and 12 nonsubstantive comments which raised issues
regarding aquatic invasive species. The BOR did not adequately address these concerns in the
DEIS because it only described how the quagga mussels will be kept within the pipe and how the
agencies intended to manage them and not disclosing the risks.
The DEIS is deficient because it violated NEPA with respect to the environment affected by the
proposed project.3
3.4.6 Climate Change and Greenhouse Gases, page 9.
“A total of 43 comments addressed climate change and greenhouse gases. The
comments were primarily related to what the short and long-term effects of the
water supply would be and how the river flow could be affected by the
proposed LPP Project.”
Coalition: In the DEIS the BOR got it backward; it was not asked how the LPP would affect
supply from the Colorado River, but just the reverse, how predicted decreases in Colorado River
flows would affect water availability for the LPP; as a result, the BOR used the wrong data. This
DEIS fails to apply the BOR’s studies in 2012 The Colorado River Basin Water Supply and
Demand Study, wherein scientists are expecting less water and water availability over the long
term. The current DEIS analysis is very questionable and based on the wrong information.
The DEIS is deficient because it violates NEPA.4

2. Regulations that address consideration of alternatives include:
40 CFR § 1502.14 Alternatives including the proposed action. An EIS must assess impacts of proposal, including “reasonable
alternatives not within the jurisdiction of the lead agency.”
40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
40 CFR § 1500.1(b) NEPA’s purpose is to ensure that environmental information is available to decision makers before decisions
are made; it emphasizes that “accurate scientific analysis” is “essential.”
3. Regulations that define breadth of analyses:
40 CFR § 1502.15 Affected environment. “The environmental impact statement shall succinctly describe the environment of the
area(s) to be affected or created by the alternatives under consideration.”
42 U. S. C. § 300f. Safe Drinking Water Act
4. Regulations that address lack or quality of information used:
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3.4.8 Cumulative Effects, page 10.
“A total of 17 comments were received regarding cumulative effects. The
commenters were primarily concerned with population growth and sprawl, as
a result of the pipeline and a larger availability to water resources/supply.”
Coalition: Contrary to the BOR’s characterization of cumulative impact comments as “primarily
concerned with population growth and sprawl,” there were far more substantive comments
regarding cumulative impacts on Mojave desert tortoise and other native species’ habitats,
economic costs on top of other increased taxes and fees, ensuring water for downstream uses and
users, soil salinity and reservoir siltation, wetlands, public lands, and public land protection
designations, speed of climate change, and fossil fuel use and pollution to pump water uphill
2,000 feet.
The DEIS is, therefore, deficient because it violates NEPA.5
3.4.19 Native American Concerns, page 11.
“Eight comments addressed Native American concerns. Some of the commenters
expressed their concerns with a water supply and the water rights of tribes in the region.
By transporting water away from the area, the stakeholders are concerned with the
availability of water for those tribal communities.”
Coalition: BOR ignored the Ute Indian Tribe of the Uintah and Ouray Reservation (Northern
Ute tribes') concerns about moving the remaining physical water south, which would result from
the signing of the proponents’ water exchange contract. The Northern Utes have senior water
rights to the Green river Tributaries. One of the original intents of CRSP was to provide water
for the Ute Unit of the Central Utah Project. The Ute unit was never built, and now BOR
assigned that water to the State of Utah that has water rights to the Green River Tributaries but
that are junior to the tribes’ rights. The Central Utah Project was built in 1968 using high spring
flows of the Green River Tributaries. It is unclear how the State of Utah can pledge spring runoff to the endangered Green River fishes when the Ute Tribe has senior water rights to most all
of the Green River Tributaries. Utah has still not completed a settlement agreement with the Ute
Tribe.
Even though the proponents' water rights are very junior to the tribes, the BOR is showing a
preference in the DEIS by selling CRSP project water to the proponents. This sale could violate
the Colorado River Compact if Congress and the other basin states do not agree, The BOR does
not even attempt to protect the tribe’s physical water rights. BOR is blindly over-allocating any
remaining physical water by promises to far too many entities without any analysis of the
amount of physical water that remains, now and in the future. After twelve years of the public
asking in scoping and other comment opportunities for the proponents to prove they have valid

40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
40 CFR § 1500.1(b) NEPA’s purpose is to ensure that environmental information is available to decision makers before decisions
are made; it emphasizes that “accurate scientific analysis” is “essential.”
5. Regulations that address cumulative impacts:
32 CFR § 651.16 Cumulative impacts. “NEPA analyses must assess cumulative effects, which are the impact on the environment
resulting from the incremental impact of the action when added to other past, present, and reasonably foreseeable future actions.”
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water rights for the project, this critical question remains unanswered, and BOR has not pursued
the issue in the DEIS.
The DEIS is deficient because it violates NEPA.6
3.4.20 NEPA Process page 11.
“As part of the scoping process, a total of 42 comments were received that
addressed the NEPA process. Many of the commenters requested an update to
the Federal Energy Regulatory Commission’s (FERC) studies with findings
that include climate change, water projections, and population growth. The
comments showed concern for using outdated studies, which may misguide
decision-making.”
Coalition: The commenters questioned the accuracy, methodology, and assumptions used, and a
need to present updated information and alternatives. However, BOR did not adequately address
the FERC comments over the years and failed to explain how those studies were not flawed and
incomplete. BOR did not vet the proponents’ information and used outdated information to make
decisions on the Lake Powell Pipeline.
The DEIS is deficient because federal agencies must use accurate data throughout the decisionmaking process, and the DEIS, therefore, violated NEPA.7
3.4.22 Proposed Project Cost (Other), page 11.
“A total of 41 comments were received that addressed proposed LPP Project
costs. Many of the commenters were concerned with the cost of the proposed
LPP Project to taxpayers and the overall cost of the proposed LPP Project.
Several questioned whether residents of Washington and Kane County would
fund the proposed LPP Project, or if the entire state would provide funds.
Additionally, many suggested that a water conservation alternative would save
taxpayer money and avoid the proposed LPP Project altogether.”

6. Regulations that address purpose of and alternatives addressed in environmental impact statements:
40 CFR § 1500.1(b) NEPA’s purpose is to ensure that environmental information is available to decision makers before decisions
are made; it emphasizes that “accurate scientific analysis” is “essential.”
40 CFR § 1502.14 Alternatives including the proposed action. An EIS must assess impacts of proposal, including…“reasonable
alternatives not within the jurisdiction of the lead agency.”
40 CFR § 1502.15 Affected environment. “The environmental impact statement shall succinctly describe the environment of the
area(s) to be affected or created by the alternatives under consideration.”
40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
7. Regulations that address accuracy and quality of data, analyses and alternatives used in environmental impact statements:
40 CFR § 1500.1(b) NEPA’s purpose is to ensure that environmental information is available to decision makers before decisions
are made; it emphasizes that “accurate scientific analysis” is “essential.”
40 CFR § 1500.1(c) NEPA’s process is intended to help public officials make decisions that “are based on understanding of
environmental consequences,” “and take actions that protect, restore, and enhance the environment.”
40 CFR § 1502.14 Alternatives including the proposed action. An EIS must assess impacts of a proposal, including…“reasonable
alternatives not within the jurisdiction of the lead agency.”
40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
40 CFR § 1502.24, Methodology and scientific accuracy. “Agencies shall [e]nsure the professional integrity, including scientific
integrity, of the discussions and analyses in environmental impact statements.”
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Coalition: To pay for the project, Washington County residents will see a quadrupling in water
rates, a doubling in impact fees, and a 50% increase in property taxes going to Washington
County Water Conservancy District (WCWCD). However, it is questionable whether the
pipeline is financially viable for Washington County. The DEIS exaggerates benefits, relying on
“benefits transfer” models, and proposes a 100-year period to recover costs.
The DEIS is deficient because it violates NEPA.8
3.4.24 Purpose and Need, page 11.
Among the comments received, 24 addressed the purpose and need of the EIS.
Many of the commenters felt that the proposed LPP Project did not have a
clear purpose and need and would like more details on the amount of water to
be conveyed and cost of the proposed LPP Project overall.
Coalition: The real need for water has not been established by the proponents. The proponents
have inserted an arbitrary requirement for a second source of water from the already overallocated Colorado River. The purpose and need still is not clear regarding the date when water
will be needed.
Since the Utah legislature passed the 2006 LPP Development Act, population projections for
Washington County for 2060 have decreased from about 860,000 to below 500,000. Meanwhile,
the cost has skyrocketed from $187 million in 1995 to more than $2 billion in 2019. To justify a
need for the LPP the proponents added an arbitrary 15.4% “system loss” factor and a 15-year
“reserve buffer” (providing water in any given year for a population 15 years into the future),
adding a total demand of 30% more water and stretching the timeline from the 2060 year to
2075.
The DEIS thus violated NEPA because BOR does not justify when the additional water supply is
needed.
3.4.25 Recreation, page 12.
“As part of the scoping process, four comments were received regarding
recreation. Many commenters addressed concern for the quality of the
recreational land and its remoteness from other infrastructure and worried
that with a large pipeline, some of the integrity of the area will be lost.
Additionally, the general area in which the proposed LPP Project would be
located attracts many tourists, and the commenters expressed concerns that a
large-scale construction effort would detract from tourism and thus lead to
economic loses.”
Coalition: The DEIS is deficient because it doesn’t include infrastructure impacts more than 750
feet from the pipeline. These impacts include:

8. Rules for analyses include:
40 CFR § 1508.8 Effects. Agencies are to assess direct and indirect effects (synonymous with impacts); and indirect direct effects
include those which “occur at a later same time and place but are still reasonably foreseeable.”
40 CFR § 1502.23 Cost-benefit analysis should not be “displayed in monetary terms when there are important qualitative
considerations” and should “includ[e] factors not related to environmental quality, which are likely to be relevant and important
to a decision.”
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The Lake Powell Pipeline’s infrastructure and its supporting infrastructure would scar iconic and
scenic landscapes, block wildlife movements, and disturb ancient archaeological sites along its
route. Proposed new structures include six hydroelectric plants 25′ high, each with a substation
and five pump stations 35′ high, each with a substation with power lines, high steel power poles
connecting them to existing power grids, cell towers, parking lots, two substations along the
power lines, lights, newly paved access roads, regulating tanks and reservoirs, manholes, air
release valves, vacuum relief valves, blow-off valves, fencing, buried forebay tanks, buried surge
tanks, and surface overflow detention basins all of which require weekly maintenance. The
operation, maintenance, repair, and excavation of the pipeline would significantly degrade the
region’s scenic beauty, its wildlife, and its wildland remoteness.
Further, they will drill temporary water well every 5 miles to provide water for construction that
would include electric power. The project would disturb 53 square miles of excavated soils to
build the pipeline.
3.4.34 Water Law, page 13.
“A total of 64 comments were received addressing water law and water rights of other
states and tribes. Many commenters addressed concerns over watersheds and water
rights of the upper and lower basins and the security of Utah’s water claims in their
submittals.”
Coalition: The DEIS is deficient because it did not disclose the State of Arizona stating this
transfer is not legal under the Compacts rules and would need congressional approval for such a
transfer. The DEIS should evaluate the project purpose in light of probable reductions in the
Colorado River hydrologic flow regime, long-term drought-related reductions in water
availability, and the sharing of deficits among the seven Colorado River Basin states that would
be renegotiated in the Interim Operation Guidelines.
BOR is silent about these concerns in the DEIS. BOR spends considerable effort to model
changes in Lake Powell levels as a result of providing 86,249 AFY to the LPP. Still, it fails to
analyze whether there will be any water at all available from Lake Powell for the LPP.
The DEIS is deficient because it violates NEPA.9
3.4.35 Water Resources, page 13.
“Among the substantive comments received, 68 addressed the potential
negative effects of water resources, including groundwater and water quality.
Many of the commenters expressed concern about water usage, including overirrigation, low water prices, and lack of desert landscaping for businesses and
homes. Others expressed concerns regarding the many streams and springs the
proposed LPP Project would cross and how the proposed LPP Project would
affect the water quality.”
Coalition: The DEIS is deficient because it violates NEPA by not addressing any of these
concerns.

9. Regulations that address analysis include:
40 CFR §1508.27 Significantly. Especially requiring analysis of: (b)(5) “The degree to which the possible effects on the human
environment are highly uncertain or involve unique or unknown risks.”
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3.4.36 Water Supply, page 13.
“Among the substantive comments, 99 addressed water supply and
availability. Commenters were concerned with the long-term availability of
water from the Colorado River with the onset of climate change, as well as the
use of reclaimed water and rainwater for landscaping and irrigation.”
Coalition: The DEIS does not adequately address the concerns that climate change will affect
water availability for the LPP.
The DEIS is deficient because it violates NEPA by not addressing well-documented trends in
water resource availability.10
4.2.1 Current Operations and Delivery System.
“The cities and towns in Washington County have historically developed
independent water collection and treatment systems; however, since WCWCD’s
first project in the mid-1980s, the major municipal water systems have become
increasingly integrated. The majority of WCWCD system water is delivered to
municipal customers who serve over 85 percent of the population of the county.
WCWCD water supply systems include the following major facilities.”
Coalition: The DEIS information is not correct. Municipalities provide about half the water to
their population. In addition, municipalities have more water rights they could develop in the
future. These supplies are not currently counted as future supply by the proponents
The DEIS is deficient because it violated NEPA.11
Conclusion: BOR ignored the FERC scoping comments of 2008 in their analysis. Concerns
raised by commenters during the 2008 scoping process continue today without reconciliation by
BOR in this DEIS. At FERC eLibrary 20080821-3005, Scoping of Environmental Issues for the
proposed Lake Powell Pipeline Project, August 21, 2008, p.7.
These include, as acknowledged by FERC:
“As shown in both the transcripts of the scoping meetings and in Appendix A,
many individuals have provided either oral or written scoping comments, or
both, concerning the Lake Powell Pipeline proposal.
“Many of the public comments express similar concerns or issues:
“1. increased water conservation can delay the need for the pipeline or other
water supply projects

10. Regulations that require analysis of effects include:
40 CFR § 1500.1(c) NEPA’s process is intended to help public officials make decisions that “are based on understanding of
environmental consequences,” “and take actions that protect, restore, and enhance the environment.”
11. Regulations governing NEPA analyses include:
40 CFR § 1502.22: Agencies must disclose when information is incomplete or unavailable and whether it is essential to a
“reasoned choice among alternatives.”
40 CFR § 1502.14 Alternatives including the proposed action. An EIS must assess impacts of proposal, including…“reasonable
alternatives not within the jurisdiction of the lead agency.”
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“2. supplying water to allow the predicted population growth will diminish the
quality of life in the region;
“3. the estimated cost of the pipeline is increasing and little is known about
how the final cost of the pipeline will affect fees and the taxes and rates paid
by water users;
“4. continued droughts and climate effects from human activity could put the
supply of water from Lake Powell Reservoir at risk.”
As a result, this DEIS is deficient in its analysis and violates NEPA.
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Appendix C. Lynker Technologies Memorandum,
July 28, 2020
MEMORANDUM
To:

Conserve Southwest Utah

cc:
From:

Ben Harding, Lynker Technologies, LLC

Subject:

Lake Powell Pipeline, Draft Environmental Impact Statement

Date:

July 28, 2020

Introduction and summary
This memorandum addresses water supply for the Lake Powell Pipeline Project and the
adequacy of the Draft Environmental Impact Statement for the Project (DEIS).
The Lake Powell Pipeline Project (the Project) is proposed to deliver 86,249 acre-feet (af)
of water annually from Lake Powell to Washington County, Utah. The DEIS infers that this full
amount would be available every year, but in fact in many years the Project would almost
certainly be limited to a lower or to no yield by curtailments under the Colorado River Compact
and the Upper Colorado River Basin Compact arising from a flow shortfall on the Colorado
River at Lee Ferry (Castle and Fleck, 2019; Harding, 2019). These curtailments would reduce the
reliability of the project (and its average, long-term yield) and would consequently reduce the
ability of the project to fulfill its declared purpose and need and would reduce its water supply
benefits. What is generally unrecognized is that these curtailments are also mechanisms whereby
operation of the Project can impair the operation of other more senior Colorado River water
rights in Utah, and Colorado River water rights in the States of the Lower Division, impacts that
have not been addressed in the DEIS.
The DEIS has also employed analytical methodological choices that overstate the
performance of the project and understate its impact on other water rights, and it has not reported
analytical results that directly quantify the expected reliability and impacts of the project. The
results that are presented in the DEIS suggest that the Project would not be able to deliver its full
yield, and possibly any yield, on average about every 4 to 7 years. In any year in which the
Project is fully curtailed an impairment of other water rights would almost certainly occur.
The DEIS is deficient for the following reasons:
•

It assumes that the Project will be 100% reliable, that is that it will supply its nominal
yield of 86,249 af every year during its operational life. The available evidence and
analyses suggest that the project yield will be reduced or eliminated in many years due to
curtailments of water use in Utah under the Colorado River Compact and the Upper
Colorado River Basin Compact;
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•

It does not evaluate and describe the degree to which curtailments caused by the Project
would cause impairment of senior water rights within Utah;

•

It does not evaluate and describe the degree to which depletions from Lake Powell by the
Project could impair water rights in the Lower Basin;

•

It does not evaluate and quantify the effect of climate change on the performance of the
Project; it simply assumes that the Project will be able to deliver its nominal yield in
every year during its operational life;

•

The hydrology analyses on which the DEIS is based, and Reclamation’s 2012 Basin
Supply and Demand Study suggest that the project will be unable to deliver its full yield
or any yield at all in many years in the future, but the results of these analyses are ignored
in the DEIS;

•

The hydrology analyses on which the DEIS is based and Reclamation’s 2012 Basin
Supply and Demand Study have methodological shortcomings that result in
overstatement of the performance of the Project and understatement of its impacts.
These issues are addressed in detail in the rest of this memorandum.

1. Stated Purpose and Need for the Project
The project is to supply 86,249 af of water annually to new uses in Washington County.
A full supply of water from the Project is proposed to be available by 2060 and presumably to
continue indefinitely over the unspecified operational life of the Project.
The Project proponents intend for the project to meet these additional planning
objectives:
1. Diversifying the regional water supply portfolio by providing a second source of water
for Washington County;
2. Providing for system reliability by developing a secure source of water;
3. Providing for system redundancy in the event of system failure due to disasters or aging
infrastructure;
4. Accounting for climate change scenarios; and
5. Accounting for long-term uncertainty when considering the summed effect of the
vulnerability to the water supply.
Objectives 1-3 require that the Project supply water reliably. The Purpose and Need
Report (Table 7.2-2; page 16) assumes that the project would supply its full yield of 86,249 af
100% of the time. The DEIS provides an estimate of benefit due to water supply reliability of
$1.9 billion (Table 3.2-8; page 241). These benefits are all attributable to the Project; no water
reliability benefits are attributed to the No Action Alternative. The DEIS provides no analysis of
the reliability of the Project but the hydrologic modeling results found in various DEIS
documents suggest that the Project would be substantially unreliable.
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2. The mechanism and effects of compact curtailment of Utah water rights.
2.1. The law of the river (after Harding, 2019).
The Colorado River system is managed and operated in accordance with the “Law of the
River”, which consists of compacts, treaties, federal and state statutes, court decisions and
decrees, contracts, and regulations. See MacDonnell, et al. (1995), Wilbur and Ely (1933),
Wilbur and Ely (1948), Nathanson (1978) and Verburg (2010). A comprehensive and convenient
compilation is at Weisheit (2010).
The Colorado River Compact (CRC; 1922) and the Upper Colorado River Basin
Compact (UCRBC; 1948), the principal elements of the Law of the River, set constraints on
consumptive use of water in the Upper Basin of the Colorado River. A water treaty with Mexico
(1944) created a federal obligation to deliver water from the Colorado River system at the
international border.
Article II of the Colorado River Compact defines the Colorado River System and divides
it into the Upper Basin and the Lower Basin. Lee Ferry, a point on the Colorado River main stem
one mile below the mouth of the Paria River, divides the two basins. Article II also partitioned
the states into the States of the Upper Division (Upper Division: Colorado, New Mexico, Utah
and Wyoming) and the States of the Lower Division (Lower Division: Arizona, California and
Nevada)
Article III(a) of the Colorado River Compact apportions to each basin 7.5 million acrefeet (maf) per year of consumptive use of the waters of the River. Article III(b) grants an
additional apportionment of 1 maf per year of consumptive use to the Lower Basin.
The Mexican Water Treaty of 1944 established a federal obligation to deliver 1.5 maf of
water per year to Mexico. Article III(c) of the Colorado River Compact sets out terms by which
that treaty obligation would be shared between the Upper Division and the Lower Division-some portion of that federal delivery obligation may be the responsibility of the Upper Division.
Interpretation of these provisions is controversial (CRGI, 2010). The federal obligation is often
assumed to be equally apportioned between the Upper and Lower Divisions, but under the most
severe interpretation, the Upper Division may bear transit losses on its share of the delivery
obligation and may thus owe more than 0.75 maf/year at Lee Ferry. A conventional
interpretation of Article III(c) is that the Mexican Treaty delivery is an annual obligation.
Article III(d) of the Colorado River Compact sets out the terms of an obligation on the
Upper Division not to cause the 10-year cumulative flow at Lee Ferry to be depleted below 75
maf. This flow obligation will likely be the principal limiting constraint on consumptive use in
the Upper Basin. The framers of the Compact expected that annual natural flows at Lee Ferry
would typically substantially exceed 16 maf, which would satisfy the apportionments in Article
III(a) and (b), and the obligations in Articles III(c) and (d), and leave a surplus, but that
expectation is now understood to have been optimistic (Kuhn and Fleck, 2019). The delivery
obligation of the States of the Upper Division for a share of the Mexican Treaty under Article
III(c), and the non-depletion flow obligation under Article III(d) constitute a “combined flow
obligation”.
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Article VIII of the Colorado River Compact exempts Present Perfected Rights (PPRs) in
the Upper Basin from the apportionment and obligations set out in Article III1.
The Upper Colorado River Basin Compact (UCRBC) apportions water among the Upper
Basin states and sets out principles for curtailment in the event of a flow shortfall in Article III of
the Colorado River Compact. Note that the UCRBC refers to Article III of the CRC in its
entirety, and thereby incorporates shortfalls to any delivery required to satisfy any obligation of
the States of the Upper Division to meet the federal Mexico Treaty delivery obligation.
Article III of the UCRBC sets out the apportionment of water among the States of the
Upper Division and Arizona. Arizona is apportioned a fixed 50,000 af; the apportionments
among the States of the Upper Division are set out as percentages of, “…the total quantity of
consumptive use per annum apportioned in perpetuity to and available for use each year by
Upper Basin under the Colorado River Compact and remaining after the deduction of the use, not
to exceed 50,000 acre-feet per annum, made in the State of Arizona” [emphasis added], which
are: State of Colorado, 51.75%; state of New Mexico, 11.25%, state of Utah, 23.00%; and state
of Wyoming, 14.00%. The term “available for use each year” in Article III recognizes that, under
some hydrologic conditions, the amount of water available for consumptive use in the States of
the Upper Division may be less than the amounts set out in Article III(a) of the CRC, due to
operation of Articles III(c) (treaty obligation to Mexico) and III(d) (Upper Division obligation)
of the CRC, however those might be interpreted.
Article IV of the UCRBC sets out the procedures and requirements for curtailment of use
in the States of the Upper Division (no provision is made to curtail any overuse in Arizona).
Several parts of that article are important. First it requires the immediate “repayment” of overconsumption (relative to its or their percentage apportionment) by a state or states prior to any
additional curtailment of use in other states. Second, after repayment of overconsumption,
apportionment of any necessary curtailment is based on actual water use during the water year
immediately preceding rather than on the percentages set out in Article III(a)(2). Third, it defines
Present Perfected Rights according to the date of adoption of the CRC by the negotiators on
November 24, 1922.
The principal reservoir in the Upper Basin is Lake Powell, with a current active capacity
of approximately 20 maf, impounded behind Glen Canyon Dam, about 18 miles above Lee
Ferry. Construction of Glen Canyon Dam, closed in 1963, added another layer to the Law of the
River in the form of operating rules (Reclamation, 1970) legislated as part of the Colorado River
Basin Project Act (1968), as subsequently updated (Verburg, 2010).
What might be the future interpretation of each of the elements of the Law of the River,
and how they may be implemented, is broadly contentious and their precise nature will only be
resolved by negotiation or prolonged litigation, or both (Robison and Kenney, 2012).
2.2. Curtailment of consumptive use in the Upper Division under the Colorado River
Compact
In general terms, if the flow at Lee Ferry falls below the combined flow obligations set
out in Article III(c) and Article III(d)--however these may eventually be interpreted-consumptive use in the Upper Basin must be curtailed to the degree necessary to offset any flow
1. PPRs will not be curtailed even if the flow obligation at Lee Ferry or the federal delivery obligation to Mexico are unmet.
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shortfall, except that PPRs are not subject to curtailment, according to the principles set out
above under Article IV of the UCRBC.
2.3. Curtailment of water use by Utah under the Upper Colorado River Basin
Compact.
In the event of a flow shortfall at Lee Ferry and a consequent curtailment of consumptive
use among the States of the Upper Division, if Utah has, over the previous ten years,
consumptively used more than 23% of the water determined to have been available for
consumptive use in the States of the Upper Division, it would immediately have to curtail use (or
deliver stored water) until that amount has been offset. If, after repayment of all
overconsumption, a shortfall still remains at Lee Ferry, Utah (along with the other States of the
Upper Division) would have to curtail its use or deliver stored water in the proportion that its
consumptive use in the previous year bears to the total consumptive use in the previous year
among the States of the Upper Division.
2.4. Curtailment of use under water rights within Utah
Should curtailment of consumptive use in the State of Utah become necessary, the Utah
Division of Water Resources would have the responsibility of curtailing use under Utah water
law, according to priority of appropriation date, subject to preferences in the event of a declared
temporary water shortage emergency (Utah Code Ann. § 73-3-21.1). Curtailment of consumptive
use under water rights perfected prior to November 24, 1922 (Present Perfected Rights) would
not be necessary.
2.5. Utah’s apportionment of water will vary depending on hydrology
The quantity of water available for consumptive use in the Upper Basin in any year is a
function of the hydrology over the period between the time when reservoir storage above Lee
Ferry is full and the reservoir is spilling and the time of a shortfall in the combined flow
obligation at Lee Ferry. In general terms, the amount of water available for consumptive use in
the Upper Basin during a dry spell is the water stored in reservoirs above Lee Ferry (primarily
Lake Powell) plus the cumulative natural flow of the river at Lee Ferry, less cumulative
evaporative losses and less the cumulative combined flow obligation. The quantity of water
available for consumptive use in Utah during this period is 23% of the total amount available to
the Upper Basin (after subtracting the fixed 50,000 af/year apportioned to Arizona).
The amount of water available for consumptive use in the States of the Upper Division,
and thus in Utah, can only be known exactly at the time of a flow shortfall (Harding, 2019). The
time between a reservoir spill2 and a flow shortfall can range over decades, and it is impossible
to predict hydrology over more than a seasonal time frame with useful skill. If the exact amount
of water available for consumptive use were known at the time a spill ends, then water rights
could be administered in perfect priority to avoid a curtailment but perfect, or even useful
foreknowledge is impossible. The event of a flow shortfall is evidence that water rights have not
been administered perfectly, and administration of the payback of over-consumption, or of

2. A “spill” as used herein means that the reservoir is full. The infrastructure at Glen Canyon Dam is such that water may be
released down the spillways when the reservoir is not full, but in the terminology adopted herein those flows would be considered
“releases”.
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curtailment to maintain flow at Lee Ferry would cause undue harm to senior water rights
(Harding, 2019).
3. The Project would not be 100% reliable at the nominal yield.
The Project would be susceptible to curtailment, and the available information suggests
that it would be curtailed at a significant frequency, but the DEIS does not address this
probability. Without an evaluation of the reliability of the Project, its ability to meet its proposed
purpose cannot be evaluated. The DEIS must quantify the reliability of the project in the face of
compact curtailments and operation of a drought contingency plan (DCP).
As described above, the Project is susceptible to curtailment under the terms of the CRC
and the UCRBC. Curtailment could reduce or even eliminate yield from the project for a year or
more. As described below, evidence in the Project documents and the Colorado River Basin
Supply and Demand Study (Reclamation, 2012) cited in the DEIS and its supporting documents,
suggests that the Project could be curtailed at a significant frequency.
A DCP includes both a Demand Management Storage Agreement (DMSA), allowing for
use of unfilled space in federal reservoirs, and demand management programs (DMP) for the
Upper and Lower Basins. No Upper Basin DMP currently exists—its feasibility and potential
scope is currently the subject of study by at least some states of the Upper Division. Reclamation
(2019) contains a conceptual statement of purpose for an Upper Basin DMP.
“The purpose of an Upper Basin Demand Management Program will
be to temporarily reduce Consumptive Uses in the Upper Basin or augment
supplies with Imported Water, if needed in times of drought, to help assure
continued compliance with Article III of the Colorado River Compact
without impairing the right to exercise existing Upper Basin water rights in
the future.” (Reclamation, 2019)
Augmentation of supplies would be extraordinarily expensive and politically complex
and is unlikely to occur. Accordingly, without augmentation the Upper Basin DMP is solely a
mechanism for prospective administration of consumptive use, so as to reduce the probability of
a shortfall to the combined flow obligation at Lee Ferry. As such, operation of an Upper Basin
DMP can be thought of as a pre-emptive curtailment, and diversions by the Project would likely
be reduced when the DMP is in operation.
4. In the event of a curtailment, the Project would likely impair senior Utah water rights
As described above, and in Harding (2019), except in extraordinary circumstances, a
curtailment will result in impairment of senior rights due to the accumulation of depletions by
more junior rights. Because years or decades may pass between curtailments, the effect of excess
consumptive use by junior rights accumulates in Lake Powell. If the cumulative overconsumption under a junior right is more than its annual consumptive use, curtailment would
extend to senior rights, thus impairing those rights (Harding, 2019).
For illustration, assume that the Project operates at its full annual capacity for ten years,
and that it is the most junior water Colorado River water right operating in Utah. Over that time
it will deplete about 860,000 af from the Colorado River, and those annual depletions will
accumulate in Lake Powell with the result that the reservoir will be 860,000 af lower than if the
Project had not been operating. If, at the end of that period Lake Powell is empty, and a shortfall
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in the combined flow obligation in the amount of 500,000 af results, that shortfall will be entirely
due to operation of the Project over that ten-year period; absent the effect of the project, the
reservoir would have been able to release 500,000 af, so no shortfall would have occurred, and
still have contents of 360,000 af. But the Project, even if shut down completely, would make up
only 86,000 af of that shortfall in one year; the remainder would have to be made up by
curtailing other, senior water rights.
Even prospective administration, such as against “triggers” as contemplated by DMPs
would likely impair senior rights. Only an after-the-fact settlement may be able to make senior
rights whole (Harding, 2019).
5. The Project could cause impacts to Lower Basin water rights
A curtailment is intended to maintain flow at Lee Ferry sufficient to meet the combined
flow obligation there. This may not be possible in in very severe conditions, particularly because
consumptive use under Present Perfected Rights cannot be curtailed even if that means that the
flow at Lee Ferry will drop below the combined flow obligation. In the event that the combined
flow obligation at Lee Ferry is not fully met, the amount of water available for storage or use in
the Lower Basin would be reduced, potentially impairing water rights there. Shortfalls to the
combined flow obligation are possible based on analysis of prehistoric flow reconstructions
(Harding, 2019) and will increase in frequency if climate change or megadroughts reduce flows
of the Colorado River further.
6. DEIS ignores the effect of climate change on Project yield.
The DEIS adopts projections of hydrologic conditions under five future climate scenarios
to show that Washington County Water Conservancy District (WCWCD) would experience
2060 supply deficits ranging from approximately 54,000 af to approximately 113,000 af, or
more. These projected deficits are used to establish the need for the project. The project purpose
is to supply water to the WCWCD to eliminate or reduce these deficits.
However, the DEIS applies inconsistent analytical approaches for the assessment of need
and purpose. In assessing need, the DEIS quantifies the effect of climate change on water supply
shortfalls to WCWCD, as noted above, but it ignores the effect of climate change when assessing
the ability of the Project to deliver water, and assumes that the nominal annual yield claimed for
the Project, 86,249 af, would be available in every year. The very research cited in support of the
assessment of need offers a dire picture of future water supply on the Colorado River and
suggests that the yield of the project is highly uncertain. Further, the hydrology studies
incorporated into the DEIS documents suggest that the yield of the Project would not be reliable.
The DEIS cites recent published research by Udall and Overpeck (2017) and Milly and
Dunne (2020) to support projections of lower flows on the Virgin River, and thus larger
WCWCD supply shortfalls. However, the results in both Udall and Overpeck and Milly and
Dunne encompass the entire Upper Colorado River Basin, and can be directly applied to natural
flow at Lee Ferry. Both papers offer estimates of projected change in runoff (directly comparable
to change in natural flow at Lee Ferry) due to projected changes in temperature. The expected
value of flow changes at 2050 ranged from -7% to -27% for Udall and Overpeck and -14% to 31% for Milly and Dunne. Very roughly speaking, these projections translate to reductions in
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water available to Utah of 240 thousand af (kaf) to 1 maf3. Both groups of authors state that it is
possible that these reductions could be moderated by increases in precipitation, but that it is
unlikely that those increases could fully counter the temperature-induced reductions.
Note that these projections are for changes to average flow. Multi-decadal-scale droughts
are amply represented in the historical record, and more severe and sustained droughts are
contained in the prehistoric record. Drought would compound the flow reductions due to
projected changes average temperature. For example, Udall and Overpeck note a 16% reduction
in flow during a 25-year drought in the prehistoric record.
7. The DEIS hydrology analyses are not based on sound science and sound assumptions
The DEIS reports results of hydrology modeling on the Colorado River. Two hydrology
scenarios are used to generate this result, a historical scenario and a climate change scenario.
However, these analyses are unrealistic, as they assume that a substantial part of the expected
increase in basinwide consumptive use will not occur. In Appendix C-10 (Reclamation, 2020),
Reclamation writes:
In this modeling, Colorado Basin future total annual depletions are
significantly lower than those modeled in the 2012 Basin Study and the 2007
Final EIS of the Colorado River Interim Guidelines for Lower Basin
Shortages and Coordinated Operations for Lake Powell and Lake Mead
(Interim Guidelines EIS; Reclamation 2007a). This is because for the
purposes of this analysis all depletions except the Southern and Highway
Alternatives and those identified as reasonably foreseeable held at 2060
levels were held constant at 2020 depletion levels.
Elsewhere in Appendix C-10 and in the DEIS, Reclamation characterizes this modeling
decision as providing “the maximum impact”, but this is simply wrong. Each one of the seven
Colorado River states plans to utilize fully all water that is physically and legally available to it.
No justification is provided for this assumption of reduced basin-wide depletions, but even if one
could be offered the assumption is scientifically incorrect and completely implausible, and
renders useless the hydrology results on which the DEIS is based.
Reclamation did include a “sensitivity analysis” wherein full basinwide projected
demands were used to simulate the Project, but only against the historical inflow scenario. Using
the full basinwide projected demands is the correct demand assumption, but that assumption
should be used in the main analysis. (The use of the direct natural flows to represent “historical”
conditions overstates the performance of the Project, as is described more fully below.)
In the DEIS and in Appendix C-10, it is not clear exactly what depletions from the
Colorado River were simulated in modeling the No Action Alternative. See the specific language
below.
8. The DEIS does not provide a direct assessment of the reliability of the Project
As described above, the Project will be susceptible to curtailment by operation of the
Colorado River Compact and the Upper Colorado River Basin Compact. The DEIS does not
3. Based on a long-term average flow at Lee Ferry of 15 maf. A 7% reduction of 15 maf is 1.05 maf, which would be borne by
the Upper Division states. Utah is apportioned 23% of the water available to the Upper Division states; its share of the 7%
reduction is thus about 240,000 af.
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report, as part of its hydrology analyses, results that allow a direct assessment of the reliability of
the Project. What is necessary are estimates of the frequency and severity of curtailments. A
presentation of results that would provide this information would be a set of curves of the
magnitude of 10-year cumulative flows at Lee Ferry, for the 10th, 5th and 2nd percentile
(corresponding to return intervals of 10, 20 and 50 years)4.
9. What other DEIS hydrology analyses suggest about Project reliability
Three analyses of the water supply for the Project from the Colorado River are available:
the presumably final analysis in Appendix C-10; Final Study Report 18, Surface Water
Resources, dated April 2016; and Draft Study Report 18, Surface Water Resources, dated
November, 2015. Each provides information beyond what is contained in the DEIS itself.
9.1. Appendix C-10: Hydrology
This analysis is the source of three charts presented in the DEIS showing model results
for Lake Powell water surface elevation (WSE) in December. Very important modeling results
were provided in Appendix C-10 but not included or even mentioned in the DEIS. In addition to
the December WSE results, Appendix C-10 provides results for the probability that Lake Powell
would fall below minimum power pool, and water-year release volume from Glen Canyon Dam.
In addition, Appendix C-10 presents results for another scenario using a conventional
assumption of full development in the Upper Basin5 and the climate change hydrology. Results
for that scenario are shown in the following figures.
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Figure 2.3-17 Probability of Lake Powell Pool Elevation Below 3,490 feet in December. Clima1c
86kaf Lake Powel.I Pipeline Maximum Depiction.

Figure 2.l-18 Lake Pow-cU Water Yur Rclca.,c. Climate Change furl
86k:af Lake Powcll Pipeline M axim um Depiction.

Figure 2.3-17 (left) shows the probability of not exceeding the WSE of minimum power
pool in Lake Powell (3,490 ft). Minimum power pool is the elevation at which generation at the
hydroelectric plant at Glen Canyon Dam must cease, causing severe operational and financial
impacts. A primary objective of an eventual Upper Basin DMP would be to maintain Lake
Powell at or above minimum power pool. Figure 2.3-17 shows that the probability that Lake
Powell would be at or below minimum power pool increases with time, and reaches 40% at
2060. Demand management practices (e.g. fallowing) act slowly, over a year or more, so this
4. This would be similar to Figure 2.3-9 of Appendix C-10, Hydrology, but for the ten-year cumulative flow and for at least the
three percentiles noted.
5. Virtually every previous study of water availability in the Colorado River has included evaluation of what is termed “full
development” in the Upper Basin. See, for example, Reclamation, 2007 and Reclamation, 2012.
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result suggests that an Upper Basin DMP would have to be active at all times, so the yield of the
Project would likely be substantially reduced.6
Figure 2.3-18 (right) shows the distribution of releases from Lake Powell during the
study period. Of interest is the lower set of lines—releases from Lake Powell (through Glen
Canyon Dam) were simulated to be at or below the levels shown in those lines ten percent of the
time. (For example, in 2043, the simulation shows that in both the No Action and Pipeline cases
the annual release would be less than or equal to 6 maf.) Under normal operations, an annual
release of 8.23 maf from Glen Canyon Dam is considered sufficient to meet the combined flow
obligation at Lee Ferry7 and this is the usual operation. Releases below this level will lead to a
flow shortfall to the combined flow obligation at Lee Ferry, which would precipitate a
curtailment. Even a single year of low flow could cause a curtailment if the release over the
previous nine years has been at the nominal level of 8.23 maf. Figure 2.3-18 shows that after
about 2032 there would be a 10% probability that releases would be at or below 5 to 6 maf.
These results suggest that the Project could be susceptible to curtailment one out of every ten
years, on average.
Appendix C-10 adopted the same assumption about future basinwide depletions as the
DEIS:
Those depletions that cannot be defined as reasonably foreseeable
remained constant at the 2020 depletion levels associated with the Basin
Study Current Projected demand scenario. Those depletions assumed
reasonably foreseeable are held constant at 2060 levels, and include the
Central Utah Project, Animas-La Plata, Dolores Project, Navajo-Gallup, Ute
Indian Compact, and Navajo Indian Irrigation Project.
Appendix C-10 describes the No Action Alternative this way:
Under the No Action Alternative, the LPP would not be built and no
other planned projects described in the No Action Alternative in Chapter 2 of
this DEIS would affect the Colorado River. Therefore, there would be no
effect to the Colorado River under this alternative.
Without a detailed report of the modeled depletions the disposition of the Colorado River
supply for Project in the No Action Alternative is uncertain. A comparison of DEIS Figure 3.8.1,
Appendix C-10 Figure 2.3-1 and Final Study Report 18 Figure 1 show similar differences
between the Action and No Action alternatives, which implies that Appendix C-10 and the DEIS
assumed that the water supply for the Project would not be developed elsewhere by Utah under
the No Action alternative. The relatively small, and increasing magnitude of the differences
between the Action and No Action alternatives in this modeling is attributable to the transient

6. The agreement about Colorado River drought contingency management, Reclamation, 2019, sets a target level of 3,525 ft as
the elevation when actions will be contemplated to protect against excessively low levels in Lake Powell. While this is an
operational target, it illustrates that action will be contemplated well before the Reservoir approaches minimum power pool. This
provides a perspective on the degree of conservatism that can reasonably be expected in an Upper Basin DMP.
7. The combined flow obligation at Lee Ferry is assumed to be met if the flow at Lee Ferry is 8.25 maf annually, as this will
provide 75 maf over a ten year period to meet the CRC Article III(d) obligation and 0.75 maf annually to meet the assumed
Upper Division share of the federal obligation to Mexico. The Paria River joins the Colorado River between Glen Canyon Dam
and Lee Ferry and contributes an annual average of 20,000 af (0.02 maf). Thus, the usual operation at Glen Canyon Dam is an
annual release of 8.23 maf. Higher or lower releases are made under specific conditions.
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nature of the analysis and its arbitrary stopping point in 2060. This is only an inference,
however—this imprecision in the DEIS prevents an assessment of the impacts of the Project.
9.2. Final Study Report 18, Surface Water Resources
Final Study Report 18 (UBWR, 2016) is based on hydrologic modeling conducted by
Reclamation (Reclamation, 2015) included therein as Attachment 2, DRAFT Lake Powell
Pipeline Hydrologic Modeling. The approach and results in Reclamation, 2015 are consistent
with but not identical to results in Appendix C-10 and the DEIS. One difference in approach is
that depletions that are not considered “reasonably foreseeable” are held at 2015 levels.
Reclamation, 2015 is explicit about whether water contemplated for diversion by the
Project is assumed to be used elsewhere in Utah. It describes the No Action alternative this way.
The No Action alternative assumes that if the Lake Powell Pipeline is
not developed, Utah’s unallocated water would not be developed somewhere
else in the state. This analysis isolates the effect of adding a new project
(Lake Powell Pipeline) to the mix of existing and reasonably foreseeable
depletions in the Colorado River system.
9.3. Draft Study Report 18, Surface Water Resources
Draft Study Report 18 (UBWR, 2015) is based on hydrologic modeling conducted by
Reclamation (Reclamation, 2010) included therein as Attachment 2, DRAFT Lake Powell
Pipeline Hydrologic Modeling. Reclamation, 2010 differs in substantial ways from the
subsequent reports described above.
It adopted two scenarios of future basinwide depletions, each with different assumptions
about the No Action alternative:
•

Final Planning Analysis: Assumes that future water development in the Upper Colorado
River Basin would occur according to projections provided by the Upper Basin States. In
this analysis the No Action alternative assumes that if Utah does not develop the Lake
Powell Pipeline, that water would be developed somewhere else in the state.

•

No Additional Depletion Analysis: Assumes water use in the Colorado River basin would
remain constant at current levels, except for reasonably foreseeable future projects, which
are held constant at 2009 depletion levels. In this analysis, the No Action alternative
assumes that if the Lake Powell Pipeline is not developed, that water would not be
developed somewhere else in the state.

As explained below, the No Additional Depletion scenario is not plausible and is not
considered further here.
Reclamation, 2010 adopted two scenarios of future hydrology:
•

Direct Natural Flow, Index Sequential Method (ISM): The future hydrology used as input
to the model in this scenario consisted of samples taken from the historic record of
natural flow in the river system over the 101-year period from 1906 through 2006.

•

Nonparametric Paleo-conditioned (NPC) inflows: This inflow hydrology scenario uses
paleo-hydrologic state information (i.e., wet or dry) to conditionally sample from the
historic natural flow record. The paleo-hydrologic state information was derived from
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annual streamflow reconstructions from tree-ring chronologies of the years 762 to 2005
on the Colorado River at Lees Ferry (Meko et al., 2007).
See Reclamation (2007) for details of the Index Sequential Method (Chapter 4) and the
Non-Parametric Paleo-conditioned method (Appendix N).
The most notable result from Reclamation 2010 is the substantial difference in simulated
Project performance between model runs using the ISM and the NPC hydrology, as shown in the
following figures (“Selected results…”). The first row shows Figure 1 (left, based on direct
natural flows, DNF/ISM) and Figure 7 (right, based on NPC) from Reclamation, 2010. These
two figures show estimates of the future probability of Lake Powell WSE. Note that the two
figures have very different vertical axes.
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Selected results from Reclamation, 2010 (Draft Study Report 18, Surface Water
Resources, Attachment 2)
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Figure 4. Lake Powell water year release, flow duration cur.,,e
throughout time duiing the Interim Guidelines period (a) and during
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The 10th percentile WSE for the NPC scenario decreases dramatically after 2035, falls
below minimum power pool in about 2050, and is decreasing when the analysis ends in 2060.
The second row shows the probability that Lake Powell WSE would fall to or below minimum
power pool. Figure 8 (right, NPC) shows the probability that Lake Powell WSE would fall to or
below minimum power pool to be about 10% by 2045 (one out of every ten years) and 15% by
2060 (approximately one out of every seven years; the corresponding probability in Figure 2
(left, DNF/ISM) is virtually zero. The third row shows the cumulative distribution of annual
water-year releases from Glen Canyon Dam. Figure 10 (right, NPC) shows the probability that
Glen Canyon water-year releases would fall below 8.23 MAF to be about 5% (approximately 1
in every 20 years); the corresponding probability in Figure 4 (left, DNF/ISM) is zero (flows are
at or above 8.23 MAF 100% of the time). Note that lowest value shown on the vertical axis of
Figure 4 is 6 MAF and flows reach that level, or below, three percent of the time.
The results from the NPC analysis suggest that the Project would be vulnerable to
reductions or elimination of yield due to operation of DCP/DMP or due to curtailment. The tenth
percentile of Lake Powell WSE (first row, right) drops steadily after 2035 and drops below
minimum power pool around 2050. The tenth percentile value is the elevation at which the
reservoir will be at or below one year out of ten, on average. That the tenth percentile WSE is
dropping in 2060 is an indication that the system is not sustainable and that the study period must
be extended to adequately characterize the long-term performance and reliability of the Project.
The probability of not exceeding minimum power pool (WSE of 3490 ft; second row, right) rises
above 10% before 2045, reaches about 15% in 2055 and is still increasing in 2060. This result is
consistent with Figure 7. The frequency distribution of water year releases from Glen Canyon
Dam (third row, right) drops below the normal annual release of 8.23 maf about 5% of the time.
This is equivalent to a flow shortfall in one out of every 20 years.
The differences between the results from the DNF and NPC scenarios are due to the
peculiar nature of the historical record. The natural flow record on the Colorado River begins in
1906 and from that time until the 1920’s the river enjoyed a sustained wet period. The ISM
method steps through the historical hydrology record (101 years long, at the time of these
analyses), first starting a simulation in 1906 that runs until 2006, then starting a second
simulation that runs from 1907 through 2006 and then wraps around and includes 1906, and so
on. This produces 101 separate simulations, the last one starting in 2006 and then wrapping
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around to pick up 1906 through 2005. However, each of the 101 simulations includes the wet
period in the first part of the 20th Centurym, but that wet period was a very rare event—it is
singular in the reconstructed period reaching back to year 762. Figure 2 from Meko et al., 2007
illustrates this.
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The Meko et al., 2007 reconstructed record indicates that the early 20th Century wet
period is wettest period in more than 1,200 years. Assuming only for illustration that the climate
over the next 1,200 years would remain the same as it was in the last 1,200 years, then we could
expect to see one wet period equivalent to that of the early 20th Century over that 1,000-year
period. But, each of the 101 simulations from the DNF/ISM hydrology contains that wet period
as one or two wet spells. This introduces a non-conservative bias into the evaluation of the
performance and impacts of the Project. On the other hand, the NPC hydrology preserves the
mean flow from the historical record within a few percent but generates many unique synthetic
flow sequences that are consistent with the variability shown in the Meko et al., 2007
reconstruction. Because it was a very rare event, the NPC flow sequences do not contain a wet
spell comparable to the early 20th Century. For this reason, the NPC method is the scientifically
sound approach to evaluate the performance and impacts of the project under the current
climate.8
9.4. The DEIS hydrology studies adopted assumptions and methods that overestimate
reliability of the Project
9.4.1. Understating basin-wide depletions
The DEIS bases its assessment of the benefits and impacts of the Project on an analysis
that does not reflect full development of all basin states. It offers a “sensitivity analysis” that
does reflect full development as an ancillary analysis but that is actually the more appropriate
analysis. The assumption in the DEIS that full development would not take place is simply not
plausible and constitutes an egregious error in the analysis of the performance and impacts of the
Project. This assumption evaluates the Project in the context of a system where there is less
8. The NPC does not reflect the future impact of climate change on the flows of the Colorado River. Rather, it provides a lessbiased representation of the past long-term variability of the flow of the Colorado River.
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competition for water than is plausible, so the Project will appear to be more reliable and to have
less impact than would likely be the true case.
Beyond that bias, the DEIS does not quantify the degree to which basin-wide depletions
have been underestimated. The hydrology studies do provide a list of the model “nodes”9 that
have been included in the analysis, but to quantify the degree to which the decision to exclude
other expected depletions has understated future basin-wide development would require a high
degree of expertise and access to the Reclamation models and datasets. While this is surely
possible, the DEIS is deficient because it conceals this important information from the general
public.
The DEIS rationalizes its assumption of less-than-full development on a narrow technical
interpretation of what projects are “reasonably foreseeable”. Even though the development of an
individual project may be uncertain, and therefore it is judged not to be “reasonably foreseeable”,
full development by each Upper Division state of its available water supply is inevitable.
Because the impact of any individual project on the water balance above Lee Ferry depends
primarily on its consumptive use of water, and not on its location or other details, generic
“placeholder” projects should be used to provide a realistic context for evaluation of the Project.
9.4.2. Use of DNF/ISM method
As noted above, the ISM method used to construct the flow sequences used as input in
modeling of the Direct Natural Flow scenario always includes the anomalous wet period from
the early 20th Century (Meko et al, 2007) so it overstates the reliability of the project because
Lake Powell fills completely at least once in every trace. The NPC hydrology provides a better
foundation for evaluating the performance of the project under an assumption of climate
stationarity (i.e. an assumption that the future climate will be similar to that of the past 1,200
years).
9.4.3. Using transient climate-change analysis through 2060 overstates reliability
of project
Reclamation consistently uses direct simulation of projected future natural flows based
on future climate conditions projected by global climate models (GCMs; also called general
circulation models) that are converted into natural inflows using a hydrology model; see
Reclamation, 2012. This methodological choice overstates the performance (reliability) of the
project for two reasons.
The first reason is related to the short study period used in the DEIS hydrology analyses,
all of which end in 2060. The development plan for the Project does not have it begin diversions
until 2027 and then depletions start at low levels and increase only gradually and do not reach
full yield until 2049, so the Project’s full impact is only simulated for eleven years. Projected
changes in natural flow develop progressively throughout this century, with conditions at midcentury being substantially less severe than conditions at the end of the century (see, e.g.,
Harding et al., 2012). Thus, the performance of the Project is being evaluated over a very short
period that is not representative of the conditions that are projected to occur during the
substantial majority of its service life. A proper evaluation of the reliability and impacts of the
Project would use a “period-change” approach (Brekke, 2011) with a simulation period
9. These are locations where depletions are simulated to occur in the Colorado Rivers Simulation System (CRSS) Model used by
Reclamation.
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extending for at least the expected service life of the project after full development. The period
change approach adjusts historical stream flows to reflect the projected average conditions at
some future time. The period change approach has been used in numerous studies, including the
Colorado River Water Availability Study (CWCB, 2012) and several studies by Reclamation: the
St. Mary-Milk Basin Study (Reclamation 2010a), a yield study of selected reservoirs in
Oklahoma (Reclamation 2010b), and the Northwest Area Water Supply Project, in North Dakota
(Reclamation 2012a). The use of the period change approach has precedence in the DEIS as it
was used in the Virgin River Climate Change Analysis as part of the “period composite delta”
method (Reclamation, 2014; UBWR, 2016a). An appropriate future time frame for this analysis
would be, at a minimum, at the mid-point of the expected service life of the project, but a more
conservative choice would be at the end of its expected service life.
The second reason is that the current climate models understate decadal to multi-decadal
(D2M) variability in precipitation in historical simulations of the climate of the Western United
States, and elsewhere (Ault et al., 2012). It is precisely D2M variability that is most critical for
the performance of Lake Powell in the Upper Colorado River Basin. Paleo studies (such as the
Meko, et al., 2007 reconstruction) indicate that estimates of D2M prominence based only on the
20th century record may themselves understate the long-term condition. Thus, a future
expectation of more severe and sustained drought overlaid on top of changes in mean hydrology
is supported by research. The DEIS analysis does not adequately incorporate the current,
accepted science about this issue.
10. Reclamation 2012 Supply & Demand Study suggests the Project would have poor
reliability
The DEIS refers to Reclamation’s 2012 Supply and Demand Basin Study (2012 Basin
Study; Reclamation, 2012) to support the statement of need for the Project. Specifically, the
DEIS cites to Reclamation, 2012 to rationalize the argument that in the face of climate change
WCWCD should have a second source of water. However, the DEIS notably ignores the large
body of results in Reclamation, 2012 that quantify the likely effect of climate change to reduce
water availability from the Colorado River.
10.1. Reported curtailment frequency, volume
The 2012 Basin Study offers quantitative estimates of the frequency and severity of flow
shortfalls at Lee Ferry. (Reclamation, 2012, Figure G-5.) Such flow shortfalls trigger
curtailments of consumptive use in the States of the Upper Division. These results suggest that
the reliability of the Project would be significantly less than 100%: After about 2040, the
frequency of years with flow shortfalls in climate change scenarios range from about 17% to
about 25% (roughly, on average, every fifth year) depending on the development scenario. The
NPC scenario results in between 2% and 8% (roughly, on average, every 50th to every 12th year)
depending on the development scenario. The distribution of the severity of curtailments is
generally not influenced by the supply or development scenario: If there is a deficit, 10% of the
time it wouldn’t exceed 500,000 AF, 50% of the time it wouldn’t exceed 2 MAF and 90% of the
time it would not exceed 3.5 MAF. Conversely, 10% of the time the magnitude of the
curtailment will exceed 3.5 maf. Any deficit would require repayment of overdrafts or
curtailment of like amounts of consumptive use in the Upper Division. Multiply the basin-wide
deficit by 23% (Utah’s share under the UCRBC) to get a rough magnitude for Utah’s share of a
curtailment. As described below, the flow shortfalls at Lee Ferry, and therefore the volume of
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projected curtailments, from Reclamation, 2012, are understated due to omission of the Upper
Division obligation to supply a share of the federal Mexico Treaty obligation.
10.2. Methodological shortcomings in the 2012 Supply & Demand Study
The 2012 Basin Study adopted methodological choices that understate the frequency,
duration and magnitude of flow shortfalls and thus curtailments. Like the hydrology analyses for
the DEIS, the 2012 Basin Study also uses a transient analysis framework and direct simulation of
hydrology time series based on GCM outputs. As noted above (Section 8.4.3), these choices
reduce the apparent hydrological stress on Lake Powell and therefore understate the frequency,
severity and duration of flow shortfalls.
A more significant shortcoming is that the 2012 Basin Study uses a non-depletion flow
obligation at Lee Ferry of 75 MAF over ten years. The conventional assumption used in most
analyses by Reclamation, and that is incorporated into the operating rules for Lake Powell, is that
under most conditions the minimum release from Glen Canyon dam will be 8.23 maf, which is
sufficient to provide an annual flow at Lee Ferry of 8.25 maf, which in turn is sufficient to meet
the non-depletion obligation in CRC Article III(d) (75 maf over ten years) and an assumed equal
share of the federal obligation to Mexico (0.75 maf, annually). See Section 2.1, above for
context. The assumption of a ten-year flow obligation of 75 maf at Lee Ferry in Reclamation,
2012 ignores the obligation of the Upper Division to contribute some share to the federal Mexico
Treaty delivery obligation (Reclamation, 2012c, Chapter 5). How that share will be quantified is
in dispute, but there is no plausible argument that it will be zero; the conventional assumption is
that the Upper Division will be required to deliver 0.75 maf (one-half of the federal Mexico
Treaty obligation) each year at Lee Ferry. Thus, the modeling conducted in Reclamation, 2012,
understates the amount of water that must be released from Lake Powell by 7.5 maf over every
ten-year period. This results in a low bias in estimates of both frequency and severity of
curtailments.
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Appendix D. Water DM Analysis of Water Demand,
September 4, 2020
September 4, 2020
Conserve Southwest Utah
321 North Mall Drive, B202
St George, UT 84790

~erDM

DEMAND MANAGEMENT

---

Expert opinion and analysis regarding water demands and statement of need for the Lake
Powell Pipeline Project DEIS
To Whom It May Concern:
At the request of Conserve Southwest Utah, I have prepared this expert letter report regarding
water demands pertaining to the Lake Powell Pipeline (LPP) Project Draft Environmental Impact
Statement (DEIS) and statement of Purpose and Need (Appendix B).
In summary, this letter report concludes that the future water demand forecast for Washington
County is grossly inflated. The forecast is inflated through several mechanisms including:
•
•
•
•

A population forecast that increases by 293%.
An excessive level of per capita water use that would make Washington County water
users among the highest in the US.
Improper inclusion and inflation of raw secondary irrigation water in the forecast.
A 15.4% water loss factor that never improves and thus wastes approximately $300
million in value of the $2 billion-dollar project.

A statement of need and water demand forecast for a project of this size and scope must be
based on sound data, reasonable assumptions, and conservative resource principles to ensure
the water will not be wasted. Water customers across the Western United States have
successfully implemented effective water efficiency strategies that today have reduced per
capita use far below levels shown the DEIS forecast for 2020 and 2075. The forecast in the DEIS
provides for an excessive level of per capita water use over the next 55 years with efficiency
improvements that simply end at year 2045 with no further improvement in efficiency achieved
over the next 30 years. This is neither realistic nor reasonable.
The DEIS forecasts a future population of more than 500,000 people, which is equivalent to a
city the size of Tucson, Arizona. With this level of development, current housing patterns will
change and fewer people are likely to live in large sprawling single-family homes with a supply
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of secondary water for irrigation as is common today. Under this high growth scenario, water
use will necessarily change and become more efficient. The DEIS forecast should reflect
realistic, efficient levels of future use, not wasteful and excessive levels as currently presented.
Arguments that Washington County is somehow different or exceptional from other
communities in the West because it has second homes, resorts, pools, golf courses, and such
and is thus immune to national trends towards higher efficient water use are nonsense. Water
is a precious and expensive commodity and least cost planning principles must be applied when
considering expensive infrastructure projects such as the Lake Powell Pipeline.
Water in Washington County will be expensive in the future, regardless of the source, and
economics alone will press down demand. New technology for remotely managing irrigation
and for detecting both utility and customer water leaks will reduce demands and losses in the
future, something ignored in the DEIS forecast. Communities across the Western US, including
Aspen, Las Vegas, and Tucson - with many second homes and traditionally high irrigation
demand - have successfully reduced both indoor and outdoor water use to levels today that are
far below what is forecast in the DEIS for year 2075.
For the past 30 years water demand forecasts prepared by utilities have grossly over-estimated
water demands because they ignore the impacts of water efficiency and conservation. The
demand forecast in the DEIS makes the same mistake and is inflated and unrealistic. The DEIS
forecast ignores obvious trends in usage and future technological improvements as well as
economic pressures that have reduced demand and will continue to do so, because water is
such a precious commodity.
This report provides a detailed review and analysis of each component of the DEIS demand
forecast and shows how it compares with current water use in other communities across the
Western US. The analysis in this report shows that the DEIS forecast is highly inflated and likely
unrealistic. Even if this exceptional (and highly unlikely) level of population growth were to
occur in the southern Utah desert, the water demands required to serve these people have
been improperly inflated though several mechanisms. The proposed future level of per capita
water use and water loss are excessive and ignore today’s best practices regarding the ongoing
impact of water efficiency.

Summary of Qualifications
I am the Principal of Water Demand Management, LLC (WaterDM), based in Boulder, Colorado.
WaterDM is a water consulting firm providing expertise and services in the following areas:
•
Municipal and industrial water use, research, and analysis
•
Water conservation and demand management planning and implementation
•
Integrated water resources planning
•
Water loss control
•
Analysis of municipal water rates and rate structures
•
Drought preparedness and response
•
Demand forecasting
•
Evaluation of changes in demand
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•
•
•

Statistical analysis of water demand and modeling
Meter technology implementation
Meter and service line sizing

I have a Master of Science in Engineering (1995) from the University of Colorado, Boulder and a
Bachelor of Arts (1986) from Oberlin College. I am a registered and licensed Professional
Engineer in Colorado.
I am a civil engineer and the focus of my career for over 25 years has been on urban water
systems and demand management including conservation planning and implementation, rate
analysis, water demand research, demand forecasting, drought preparation, utility metering,
and water loss control. Since 1995, I have served as a consultant and researcher to urban water
providers, US EPA, the Water Research Foundation, the Alliance for Water Efficiency, state
governments, and municipal and industrial water users in the US and Canada.
Over my 25 -year engineering and consulting career, I have worked with and advised hundreds
of water providers and organizations such as the California Department of Water Resources;
Salt Lake City Public Utilities; Marina Coast Water District; Tucson Water; New York City Water
Board; the Colorado Water Conservation Board; Hilton Head, SC; Denver, CO; Scottsdale, AZ;
San Antonio, TX; Metropolitan Water District of Southern California; US EPA; the US
Department of Justice; the Alliance for Water Efficiency and many others. I have served as the
principal investigator and lead or co-author of numerous national and state-level water demand
research studies including: Residential End Uses of Water (2016, 1999); Assessing Water
Demand Patterns to Improve Sizing of Water Meters and Service Lines (2020); Peak Demand
Management (2018); Colorado Water Plan and Update (2010, 2018); National Submetering and
Allocation Billing Program Study (2004); Water Budgets and Rate Structures (2008); Commercial
and Institutional End Uses of Water (2000); and many others.
I Chair of the subcommittee and am lead author of the American Water Works Association
(AWWA) M22 Sizing Water Service Lines and Meters 3rd. ed. (2014) and 4th ed. (pending). I am
co-author of the AWWA G480 Water Conservation Standard (2013 and 2020) and co-author of
the Colorado Best Practices Guidebook for Municipal Water Conservation (2010). I served as
Trustee of the AWWA Water Conservation Division from 2001-2007 during which time I worked
with EPA to create the WaterSense™ program and helped establish the Alliance for Water
Efficiency. I have been a Senior Technical Advisor to the Alliance for Water Efficiency since
2007. I am a member of the American Water Works Association, the Alliance for Water
Efficiency, the American Water Resources Association, the American Society of Civil Engineers
(ASCE), the Colorado Water Congress, and the Colorado River Water Users Association.
In 2016, I testified as an expert witness on municipal and industrial water use at the US
Supreme Court (FL v. GA, 142 Original) on behalf of the State of Georgia.
A copy of my curriculum vitae is available at www.waterdm.com.
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Lake Powell Pipeline DEIS Water Demand Forecast
The Lake Powell Pipeline Project is proposed to deliver 86,249 acre-feet (af) of water annually
from Lake Powell to Washington County, Utah to supplement approximately 100,000 af of local
surface water supplies to meet a forecast water demand in 2075 of 184,593 af (reproduced
below).254
This volume of water is ostensibly required to meet a forecast 2075 population in Washington
County of 594,660 people, a 293% increase over 60 years. As part of this forecast, per capita
water use (inclusive of all uses except system losses) starts at 302 gallons per capita per day
(gpcd) in 2015 and is reduced by 20% to 240 gpcd by 2045. After year 2045 there are no
additional efficiency improvements and gpcd is forecast to remain at 240 gpcd through 2075.
System water losses start at 15.4% in 2015 and continue unchanged through 2075.
Table 1: Future Water Requirements for Washington County WCD produced from Table 6.2-1 from the DEIS

Ta bl e 6.2-1 Future Water Reauirements for Was hington County Water Conservancy District
WCWCD Service Area

Year

2015
2020
2025
2030
2035
2040
2045
2050
2055
2060
2065
2070
2075

Population - Baseline
Projection (calculated
using the Gardner
estimate multiplied by
UDWRe system ratio)

151,360
182.689
214,408
246,338
280,731
314,199
348,064
383,226
420,257
458,960
500,349
545,470
594,660

GPCD per
Applied
Analysis that
includes 20%
conservation

302
296
283
271
260
250
240
240
240
240
240
240
240

System loss

from Applied
Analysis
model

0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154
0.154

Demand
(acre-feet)
with System
Loss

59,038
69.791
78,483
86,370
94,289
101 326
107,999
118 909
130,399
142 408
155,250
169,251
184 513

Key:
GPCD = gallons per capita per day
UDWRe = Utah Division of Water Resources
WCWCD = Washington County Water Conservancy District

The 2015 demand data that forms the basis for the future water requirements for Washington
County are published by the Utah Division of Water Resources (Table A-5 County 2015
Community Water use255). These data show an average of 302 gpcd in Washington County

254

Reclamation. 2020. Lake Powell Pipeline Project, Draft Environmental Impact, Statement, Coconino and Mohave Counties,
Arizona, Kane and Washington Counties, Utah. U.S. Department of the Interior, Bureau of Reclamation. June 2020. Table 6.2-2
Future Water Requirements of the Washington County Water Conservancy District.
255
2015 Municipal and Industrial Water Use Data. 2020 version 3. Utah Division of Water Resources. Salt Lake City, Utah.
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made of up 231 gpcd of potable water and 71 gpcd of secondary water.256 In addition to this,
the 15.4% water loss added on top in the DEIS, further increasing demand. Figure 15 shows the
breakdown of potable use into relevant categories along with secondary water use and water
loss calculated at 15.4% to match the DEIS. Secondary use accounts for 20% of the total
demand in Figure 15 of 59,038 AF and which matches the DEIS forecast shown in Table 1.
Washington County, Utah - 2015 Water Use (AF)

Residential
Potable, 30,410
Commercial
Potable, 5,630

Institutional
Potable, 2,940
\ industrial
Potable, 217

Total Secondary,
11,963
Water Loss,
7,879
Figure 15: 2015 potable and secondary water use, Washington County, Utah

Using the data in Table 1, WaterDM prepared Figure 16, which shows the DEIS forecast from
2015 – 2075. A 20% conservation factor is applied through 2045, but once the 20%
conservation factor ends, demand in Washington County is forecast to increase steeply and
unabated for another 30 years. Under this forecast Washington County, which increases
demand in each sector proportionally over time, is predicted to have annual water losses of
more than 24,000 AF by year 2075, which is more than the potable demands of the commercial
and industrial sectors combined.
Figure 16 shows a tripling of water demand in Washington County and assumes that more than
500,000 future residents will only increase efficiency modestly over the next 25 years and that
beyond that, no additional efficiency will occur, in spite of high water rates necessitated by
expensive infrastructure like the Lake Powell Pipeline, a dry desert climate, and codes and
standards that have reduced demand and will continue to reduce demand across the United
256

Secondary water is defined as “non-potable or untreated water that does not meet EPA Safe Drinking Water requirements.
Generally, irrigation and canal companies deliver secondary water through open ditch systems or pressurized pipelines for
irrigation of lawns, gardens, landscape, parks, cemeteries, golf courses, and other open areas.” (p. 5 2015 Municipal and
Industrial Water Use Data. 2020 version 3).
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States. The forecast also includes a staggering 293% population increase over the forecast
period.
DEIS Demand Forecast - 2015 - 2075
200,000

180,000

160,000

ii:'

!!.
"'C
C:

140,000

"'
E

cu 120,000

C

...cu

..

3..
"'"'u

...cu

.....0
VI

100,000

80,000

60,000

i:u
C

40,000

20,000

•
•

•

Water Loss
Commercial Potable

Total Secondary

•

Residential Potable

Institutional Potable

•

Industrial Potable

Figure 16: DEIS water demand forecast for Washington County, Utah (2015 – 2075)

WaterDM reviewed each component of the DEIS water demand forecast shown in Table 1 for
reasonableness and accuracy as is required to justify construction of a $2 billion infrastructure
project.

Per Capita Use Forecast
As part of the DEIS forecast, per capita water use (inclusive of all uses except system losses)
starts at 302 gpcd in 2015 and is reduced by 20% to 240 gpcd by 2045. After year 2045 there
are no additional efficiency improvements and gpcd is forecast to remain at 240 gpcd through
2075. The reasonableness of this forecast must be considered in the context of changes in
water demands that occurred over the past 25 years and comparisons with other water
providers in the Western US.
System Per Capita
Annual system per capita use is calculated by taking the total volume of water produced in a
year for a water system and dividing that volume by the population and the number of days.
Water production volumes are usually measured at water treatment plants before water is put
into the distribution system and thus system per capita use typically includes system water
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losses that occur as water is transported to customers. The per capita use values presented in
the DEIS are inclusive of all water use (residential, commercial, irrigation, etc.) with the notable
exception of system water losses which the DEIS separates into a separate category.
Per Capita Use Has Declined Nationally
The US Geologic Survey publishes national water use data every five years and Figure 17 shows
the public supply withdrawals in the US and population for 1950 through 2015, the most recent
year for which data are available. Public supply withdrawals peaked in 2005 and declined in
2010 and 2015.
US Public Supply Withdrawals and Population
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Figure 17: US Public Supply Withdrawals and Population, 1950 – 2015

Figure 18 shows the same US public supply withdrawals along with the average annual gallons
per capita per day. Nationally, per capita use peaked in 1985 at about 184 gpcd and by 2015
had declined to less than 140 gpcd. The DEIS forecasts the 2075 gpcd in Washington County to
be 71% higher than the national average in 2015.
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US Public Supply Withdrawals and GPCD
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Figure 18: US Public Supply Withdrawals and GPCD, 1950 – 2015

Residential water use in Utah remains among the highest in the US according to the USGS as
shown in Figure 19, which was prepared by the City of Tucson to understand how water use
around the western US compares. This suggests that Utah, as a state, and Washington County
as the highest water using region in the state, have ample room for increased efficiency in the
future. Downstream users on the Colorado River like California, Arizona and Nevada are paying
attention. Water efficiency is the norm up and down the Colorado River basin as supplies have
dwindled as a result of drought and climate change.
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Residential Water Use (2015)
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Figure 19: Comparison of per capita residential water use in the US, 2015.257

Per Capita Comparisons Show High Usage in Washington County
To better understand the scale of the forecast gpcd values in the DEIS, these data were
compared against per capita use from cities that participated in the 2016 Residential End Uses
of Water Study.258 Per capita use was calculated for this study using the same approach as the
DEIS with water losses explicitly excluded, but all other uses (residential, commercial, irrigation,
etc.) included. The most “apples to apples” comparison of gpcd is to compared potable gpcd
and this and other comparisons are presented in Table 2: Per Capita Comparisons. In 2015,
even potable water use by itself in Washington County averaged 231 gpcd, placing it among the
highest levels of per capita use of comparable western cities as shown in Table 2.
It should be noted that most western cities have concluded that such high levels of per capita
water use are unsustainable (not to mention expensive) in arid environments and they have all
implemented metering, conservation pricing and various other water efficiency programs to
reduce demand and extend existing supplies. The DEIS in recognition of this, applies a steady
reduction factor until a 20% reduction is achieved in 2045.
Even with the conservation factor applied, DEIS forecast total per capita use for Washington
County in year 2075 is higher than any utility that participated in the 2016 Residential End Uses

257

https://mapazdashboard.arizona.edu/infrastructure/residential-water-use
DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2. Water Research
Foundation. Denver, CO

258
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Study, including Scottsdale Arizona, which in addition to having high water use also has a wellfunded and staffed utility-sponsored water efficiency program.259
Table 2: Per Capita Comparisons

Agency
Washington County WCD - 2015 potable + secondary + water loss
Washington County WCD - 2015 potable + secondary
Washington County WCD - 2075 potable + secondary + water loss forecast
Scottsdale, AZ – 2010 potable
Henderson, NV – 2010 potable
Washington County WCD - 2075 potable + secondary forecast
Washington County WCD - 2015 potable
Colorado Springs, CO – 2010 potable
Washington County WCD - 2075 potable forecast
Fort Collins, CO – 2010 potable
Denver, CO – 2010 potable
Tacoma, WA – 2010 potable
Otay, CA – 2010 potable
Tucson, AZ – 2010 potable
Mountain View, CA – 2010 potable
Aurora, CO – 2010 potable
Austin, TX – 2010 potable
San Diego, CA – 2010 potable
Santa Barbara, CA – 2010 potable
San Antonio, TX – 2010 potable
Philadelphia, PA – 2010 potable
Chicago, IL – 2010 potable
Sacramento, CA – 2010 potable
Portland, OR – 2010 potable

Population
151,360
151,360
594,660
217,385
277,502
594,660
151,360
441,000
594,660
129,000
1,174,000
317,450
198,616
545,975
72,800
325,078
886,768
1,312,000
91,416
1,360,000
1,500,000
5,300,000
430,437
915,800

GPCD
348.2
302.0
277.0
273.1
256.9
240.0
231.0
212.3
190.0
157.9
156.7
150.0
149.9
144.0
132.6
126.6
121.9
118.2
115.0
105.7
104.5
98.4
91.4
61.0

Sources: Table 6.2-2 Future Water Requirements of the Washington County Water Conservancy District., DeOreo, W.B., P.
Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2. Water Research Foundation. Denver, CO

Water Efficiency Impacts Not Considered After 2045
The forecast for Washington County in year 2075 would place its water use among the very
highest water using communities in the western US today and in the future. With the Lake
Powell Pipeline, Washington County must necessarily also have high water rates. A strong price
signal through rates is proven effective at reducing consumption, even in communities with
second homes and significant volumes of irrigation. Yet the DEIS shows no efficiency
improvements or demand reductions in Washington County for a 30-year period.
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https://www.scottsdaleaz.gov/water/rebates
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It is unclear why efficiency improvements are stopped in 2045. This is neither reasonable, nor
realistic, particularly given the anticipated impacts of climate change, which will drive up the
cost of providing water and will reduce supplies. All of the new demand in Washington County
will come from new residents and new buildings that will be constructed in compliance with
modern plumbing codes and standards. These national codes and standards, such as the 1992
Energy Policy Act require that all toilets sold in the US use 1.6 gallons or less per flush. Stores
like Home Depot only offer EPA WaterSense certified toilets use that 1.28 gallons per flush or
less. New buildings will necessarily be more water efficient than old buildings. Assuming future
water use in 2075 will be the same as it was in 2045 without efficiency improvement is not
reasonable and not a sound basis for least-cost infrastructure planning.
Recent failures of demand forecasting (discussed below) have exposed demand forecasting
methods that fail to include long term efficiency improvements and, thus, water efficiency and
efficiency improvement are now standard consideration for most demand forecasts. These
forecasting failures have been largely due to inflated future per capita demands and inflated
population forecasts – two problems clearly evident in the DEIS.
The changes and efficiency improvements that have been made in indoor residential water use
are documented in research conducted by the Water Research Foundation and the American
Water Works Association. A summary is presented in Table 3. These data show that modern,
water efficient homes in the US will use about 40 gpcd indoors. In the future they could use
even less.
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Table 3: Summary of per capita use from Residential End Uses of Water Studies (REUWS)

Toilet
Clothes Washer
Faucet
Shower
Dishwasher
Leak
Bath
Other
Indoor Total

1999 REUWS
(indoor gpcd)

2016 REUWS
(indoor gpcd)

18.5
15
10.9
11.6
1.0
9.5
1.2
1.6
69.3

14.2
9.6
11.1
11.1
0.7
7.9
1.5
2.5
58.6

WaterSense
New Home
(indoor gpcd)
7.7
4.4
8.1
11.0
0.5
5.0
1.5
1.6
39.8

Sources: Mayer, P.W., W.B. DeOreo, et. al. 1999. Residential End Uses of Water. American Water Works Association Research
Foundation, Denver, CO.; DeOreo, W.B., P. Mayer, J. Kiefer, and B. Dziegielewski. 2016. Residential End Uses of Water, Version 2.
Water Research Foundation. Denver, CO; W.B. DeOreo, A. Dieteman, T. Skeel, P. Mayer, et. al. 2001. Retrofit Realities. Journal
American Water Works Association, March 2001.

A major emerging trend in water utilities is the use of advanced metering infrastructure (AMI)
to detect customer leaks and alert customers about abnormal usage. Recent research has
shown that these programs are capable of reducing customer-side leakage by about 50%.260 As
the cost of water increases over the next 50 years, outdoor use will become more and more
expensive and landscaping will be adapted accordingly.
Secondary Water Use Improperly Forecast
Baked into the DEIS demand forecast is a substantial component of secondary water use. As
shown in Figure 15, secondary water use accounts for about 20% of 2015 demand once water
losses are included.
Figure 15: 2015 potable and secondary water use, Washington County, Utah Secondary water is
defined as “non-potable or untreated water that does not meet EPA Safe Drinking Water
requirements. Generally, irrigation and canal companies deliver secondary water through open
ditch systems or pressurized pipelines for irrigation of lawns, gardens, landscape, parks,
cemeteries, golf courses, and other open areas.”261
Because secondary water use is imbedded into the 2015 water demand of 302 gpcd (71 gpcd is
secondary water), secondary water demand is automatically increased throughout the 60-year
forecast. In Washington County today, most of the secondary water is supplied by irrigation
companies with limited water rights. These supplies cannot possibly grow proportionally with
population into the future as shown in Figure 16, yet they have been improperly imbedded into
the 2015 baseline demand.

260
261

https://sfwater.org/index.aspx?page=947
2015 Municipal and Industrial Water Use Data. 2020 version 3. Utah Division of Water Resources, p. 5.
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Even with the 20% conservation factor applied through 2045, secondary water use, which is
imbedded into the forecast, must necessarily increase through the demand forecast and after
2045 because of the forecasting methodology. This is not reasonable. The Lake Powell Pipeline
should not be constructed to provide secondary water use for irrigation companies, rather the
project is only properly considered as a primary potable supply. Water from the Lake Powell
Pipeline will be too expensive and high valued to sell as secondary water for irrigation. Use of
secondary water is seasonal, thus including it as part of the annual gpcd is misleading from the
perspective of supply timing as well.
Secondary water is a separate supply and thus demand for secondary water should be
determined distinctly from the potable demand into the future. Lumping them together, as has
been done in the DEIS, is improper from multiple planning and forecasting perspectives
because demand for secondary water should be considered and forecast separately. This
should be corrected. WaterDM estimates that including secondary water in the demand
forecast has improperly inflated per capita demands in the DEIS by at least 20%.
The DEIS should be corrected and the Bureau of Reclamation must clarify to what extent
secondary water for irrigation companies will be carried in the Lake Powell Pipeline, if at all. The
cost of secondary water is generally much lower than for potable water and it is not clear how
the economics of the $2 billion Lake Powell Pipeline work if 20% of the supply is sold at
secondary water rates not to mention being subject to 15.4% of the supply lost to leakage.
Future Per Capita Use Improperly Inflated
If more than 500,000 people live in Washington County Utah in 2075 and use an average of 277
gpcd (including water losses) it will be one of the most water-inefficient communities in
America in that year or any year. It is not reasonable to plan for such inefficiency and profligate
water use.
The future per capita use presented in the DEIS has been improperly inflated given that 30
years of potential efficiency gains are ignored, secondary water use is incorrectly included and
allowed to increase, and water loss is never addressed.

System Loss Forecast
In the DEIS, a 15.4% water loss factor is applied each year to account for real losses in the
system. The 15.4% water loss factor, presumably based on current water loss rates, does not
change over the 60-year period of the forecast and is applied to both potable and secondary
water use. As shown in Figure 16, the DEIS predicts real annual water losses (e.g., the physical
loss of water from the system) of more than 24,000 AF by year 2075, which is an astonishingly
high volume and more than the potable demands of the commercial and industrial sectors
combined.
The Lake Powell Pipeline is a $2 billion dollar project and the DEIS forecast states that 15.4% of
the product or value delivered through this LPP will be lost each year. This implies that
approximately $300 million in value of the initial $2 billion dollar project will be wasted along
with additional value of the operation, maintenance, and the repair costs wasted over the life
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of the project. This is an outrageous, wasteful, unreasonable, and expensive assumption that is
being used to justify an unnecessary project which will have real impacts for water rate payers
in Utah. The economic consequences of $300 million in water losses are simply too large to
ignore. State and national policies are increasing accountability for water loss and requiring
utilities to reduce real loss to the extent it is economically reasonable. In 2020, Utah passed HB
40, which will improve water loss accounting across the state.262 This increased scrutiny of
water losses will apply to Washington County.
The starting point for water loss in Washington County, 15.4%, is an extremely high level of real
losses for a system to endure. For many years an industry rule of thumb was that anything
above 10% “unaccounted for water” constituted a real problem. Over the past 20 years water
loss accounting has improved and advanced, which has improved understanding of typical
water loss rates, though they vary tremendously depending upon the age of a water system.
Properly designed and installed new distribution systems have lower levels of loss than older
water systems and managing system pressure has a significant impact.
It is unreasonable that water loss levels for Washington County do not improve over time in the
DEIS forecast. This implies that this high level of waste and loss is tolerable, acceptable, and
affordable, none of which is true. More properly, the DEIS forecast should show a decreasing
level of water loss over time until a level below 10% is achieved. A level of 6% - 8% would not
be an unreasonable target for a well-managed system with many new components, based upon
my experience. Maintaining a loss level of 15.4% unreasonably and unnecessarily inflates the
final demand forecast by at least 5.4% - 9.4%.

Population Forecast
The single most significant aspect driving future demand in the DEIS forecast is anticipated
population growth in Washington County. The DEIS population forecast is based on state
forecasts developed by the Kem C. Gardner Policy Institute,263 but extends the Gardner
forecasts another 10 years to 2075. This DEIS forecasts that population of Washington County
in 2075 to be 594,660 people, a 293% increase over 60 years. The Gardner forecasts show
Washington County to be the fastest growing county in Utah over the next sixty years. If
realized, Washington County will be the most populated stretch of I-15 from Las Vegas to
Provo.
The rate of population growth starts at a rip-roaring 3.4% per year and reduces by about 50%
finishing the 60-year forecast in 2075 at a still remarkably high growth rate of 1.7% per year. It
is interesting to note that the DEIS population forecast extends 10-years beyond the 2017
published Gardner Institute forecasts, adding more than 94,000 people during from 2065 –
2075.
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https://le.utah.gov/~2020/bills/static/HB0040.html
Utah's Long-Term Demographic and Economic Projections Summary. July 2017. Principal Researchers: Pamela S. Perlich,
Mike Hollingshaus, Emily R. Harris, Juliette Tennert & Michael T. Hogue
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I have reviewed numerous population forecasts over my 25-year career, but I have seldom
encountered a growth forecast as aggressive as the one presented in the Lake Powell Pipeline
DEIS. The level of growth projected would create a community the size of Tucson, Arizona,
Fresno, California, or Albuquerque, New Mexico, in Washington County by 2075. Even spread
out across the county, this would represent a tremendous level of growth across what is now a
largely rural area. What is the expected economic driver for this exceptional level of growth?
It is rare in the US for an isolated region to experience a 293% growth surge without a
corresponding economic driver. For example, Gilbert, Arizona, one of the fastest growing
communities in the US over the past 30 years saw growth driven by technology companies and
large businesses that chose to locate nearby. What will drive a similarly high level of growth to
Washington County? Tourism to Zion National Park and other attractions in the region may be
part of the answer, but certainly not all so it remains unclear what will drive the 293% growth
projected for 65 years in Washington County. It seems likely that the population forecast has
also been inflated.
An inflated future population results in an inflated future demand forecast. It seems quite
possible that the population forecast presented for Washington County is unrealistic and the
future population will more likely be much lower. Data and information supporting a 293%
population growth has not been offered to my knowledge. Support for a population forecast
with an escalating growth rate has not been offered and the DEIS population forecast extends
ten years beyond forecasts published by the Gardner Institute.

Inflated Demand Forecasts, Costly Decisions
The factors that combine to create a greatly inflated demand forecast in the DEIS are not
unique. Water utilities have struggled with making accurate demand forecasts since the mid1980s when federal plumbing codes and energy standards began reducing the water used for
toilets, showers, faucets, clothes washers, dishwashers, and more.
An August 2020 Pacific Institute report found that California water providers consistently
inflated forecasts of future demand even as they tried to incorporate the impacts of efficiency.
On average, the report found water suppliers projected that per capita demand would decline
by less than one percent per year; but actual per capita demand declined twice as fast.264 The
report states:
” Urban water suppliers routinely overestimated future water demand, projecting
increases in water demand even as actual demand declined. The is largely due to inflated
estimates of future per capita demand, although overestimates of population are also a
contributing factor.” (p.8)
The consequences of an unrealistic and inflated demand forecast can be significant and can
impact a community for years to come. The report states:
264

An Assessment of Urban Water Demand Forecasts in California. August 2020. Pacific Institute. Oakland, CA.
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“Overestimates of future water demands have important implications for local
communities and the state. Specifically, they can result in unneeded water supply and
treatment infrastructure, higher costs to ratepayers, and unnecessary adverse
environmental impacts.” (p.8)
The consequences of the inflated water demand in the DEIS include all of the problems noted
by the Pacific Institute such as over-sized expensive infrastructure, higher costs to rate payers,
and unnecessary environmental impacts. Even if the Lake Powell Pipeline is constructed and the
full population forecast appears, future per capita use is likely to be substantially lower than
forecast in the DEIS. An unrealistic population forecast, and unreasonably high levels of water
loss compound the problem and further inflate demands to unrealistic levels compared with
communities across the western US.

Conclusions
The analysis in this report clearly illustrates how the DEIS water demand forecast for
Washington County has been grossly inflated. The forecast is inflated through multiple
mechanisms including:
•
•
•
•

A population forecast that increases by 293%.
An excessive level of per capita water use that would make Washington County
water users among the highest in the US, even after more than 50 years of available
efficiency improvements.
Improper inclusion and inflation of raw secondary irrigation water in the forecast.
A 15.4% water loss factor that never improves and thus wastes approximately $300
million in value of the $2 billion dollar project.

A statement of need and water demand forecast for a project of this size and scope must be
based on sound data, reasonable assumptions, and conservative resource principles to ensure
the water will not be wasted. Water customers across the Western United States have
successfully implemented effective water efficiency that today reduced per capita use far below
levels shown the DEIS forecast for 2020 and 2075. The forecast in the DEIS provides for an
excessive level of per capita water use over the next 55 years with efficiency improvements
that simply end at year 2045 with no further improvement in efficiency achieved over the next
30 years. This is neither realistic nor reasonable.
The DEIS forecasts a future population of more than 500,000 people, which is equivalent to a
city the size of Tucson, Arizona, or Albuquerque, New Mexico. With this level of development,
even spread across Washington County with its rural setting, current housing patterns will
necessarily change and fewer people are likely to live in large sprawling single-family homes
with a supply of secondary water for irrigation, as is common today. Under this high growth
scenario coupled with escalating costs for water, demand will necessarily change and become
more efficient. The DEIS forecast should reflect realistic efficient levels of future use, not
wasteful and excessive levels as currently presented.
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Arguments that Washington County is somehow different or exceptional from other
communities in the West because it has second homes, resorts, pools, golf courses, and such
and is thus immune to national trends towards higher efficiency are nonsense. Water is a
precious and expensive commodity and least cost planning principles must be applied when
considering expensive infrastructure projects such as the Lake Powell Pipeline.
Water in Washington County will be expensive in the future, regardless of the source, and
economics alone will press down demand. New technology for remotely managing irrigation
and for detecting both utility and customer leakage will reduce demands and losses in the
future, something ignored in the DEIS forecast. Communities across the Western US, including
Aspen, Las Vegas, and Tucson — with many second homes and traditionally high irrigation
demand — have successfully reduced both indoor and outdoor water use to levels today that
are far below what is forecast in the DEIS for year 2075.
For the past 30 years water demand forecasts prepared by utilities have grossly over-estimated
water demands because they ignored the impacts of water efficiency and conservation. The
demand forecast in the DEIS makes the same mistake and is inflated and unrealistic. The DEIS
forecast ignores obvious trends in usage and future technological improvements as well as
economic pressures that have reduced demand, and will continue to do so, because water is
such a precious commodity.
This report reviews and analyzes each component of the DEIS demand forecast and shows how
it compares with current water use in other communities across the Western US. The analysis
in this report shows that the DEIS forecast is highly inflated and likely unrealistic. Even if this
exceptional (and highly unlikely) level of population growth were to occur in the southern Utah
desert, the water demand forecast for this population has been improperly inflated though
several mechanisms. The proposed future level of per capita water use and water loss are
excessive and ignore todays best practices and the ongoing impact of water efficiency.
Sincerely,

Peter Mayer, P.E.
Principal
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9665-1 Colorado River Compact(s)
From:
Sent:
To:
Cc:

Subject:

Attachments:

Richard Spotts <raspotts2@gmail.com>
Wednesday, September 9, 2020 12:56 AM
LPP, BOR-sha-PRO
Baxter, Rick J; Duke, Marlon B; PAComments, BOR-sha-UC;
abilboa@blm.gov; rsauzo@blm.gov; Rigtrup, Keith D; Ferris,
Dawna E; Bunting, Whitney; Barber, Harry A; Christian,
Lorraine M; Boshell, Brandon E; Tibbetts, Gloria A; Favour,
Nancy L; Goff, Laura (Callie) C; Hughes, Amber L; Walsh,
Noreen; Converse, Yvette; Romin, Laura; Whitcomb, Hilary L;
Wooldridge, Brian
[EXTERNAL] For BOR LPP DEIS admin record: Six Colorado
River Basin States to Interior: Don’t Allow Utah to Blow up
Basin Collaboration (pause the LPP NEPA process)
Six-States-Letter-to-SOI-Sep-8-2020.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 8, 2020
RE: For BOR LPP DEIS admin record: Six Colorado River Basin
States to Interior: Don’t Allow Utah to Blow up Basin Collaboration
(pause the LPP NEPA process)
Dear BOR officials:
Please see the incredibly important and timely email forwarded below
and the attached letter, and please include them in the BOR LPP DEIS
administrative record.
Utah and BOR were given plenty of advance notice that they should take
the scoping comments relating to LPP compliance with the Colorado
River Compact seriously. Instead, in its LPP DEIS, BOR chose to blow
these comments off with a terse "being addressed" response. Now that
cavalier chicken has come home to roost. All of the other Compact
states are asking the Interior Secretary to pause the LPP NEPA process
until the Basin collaboration has had a chance to reach positive
outcomes.

9665-1

9665
9665-2 Colorado River Compact(s)

If this request is ignored, these Compact states properly warn of the
likelihood of prolonged litigation, as well as potential harm to the Basin
collaboration process. Utah and BOR tried to "go it alone" on the LPP
and that nefarious strategy has clearly backfired. Sadly, the taxpayers
and federal employees who worked diligently on this suffered the waste
of their money and time, respectively. If Utah goes against the other six
Compact states in court or in Congress, I think that it is rather obvious
which side is highly likely to prevail.
Please wake up, smell the coffee, and do what the letter requests of the
Interior Secretary - pause this LPP NEPA process.
Thanks for your consideration.
Sincerely,
Richard Spotts
255 North 2790 East
Saint George Utah 84790
raspotts2@gmail.com
cc: Interested parties

_________________________________________________________________
Subject: [New post] Six Colorado River Basin States to Interior: Don’t Allow
Utah to Blow up Basin Collaboration
Date: September 8, 2020 at 8:13:52 PM MDT

New post on jfleck at inkstain
Six Colorado River Basin States to Interior: Don’t Allow
Utah to Blow up Basin Collaboration
by jfleck
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The six Colorado River Basin states that do not have the letters "U-T-A-H" in their names just sent
a remarkable letter to Secretary of the Interior David Berhnhardt with a plea - don't let the rush
toward federal approval of Utah's proposed Lake Powell Pipeline blow up the Colorado River
Basin's framework of collaborative rather than confrontational problem solving:

The six-state letter, the product of intense discussions in recent weeks among the states (including
the one with "U-T-A-H" in its name) takes great pains to point to an important historical norm in
Colorado Basin governance - states don't mess in other states' internal water use decisions. But in
asking to move Upper Basin water to a Lower Basin community, Utah has crossed a line that the
other states simply couldn't let pass.

The full letter is worth a read.

jfleck | September 8, 2020 at 8:11 pm | URL: https://wp.me/p4KlsT-44J

Comment

See all comments

Trouble clicking? Copy and paste this URL into your browser:
http://www.inkstain.net/fleck/2020/09/six-colorado-river-basin-states-to-interior-dont-allow-utah-to-blow-up-basincollaboration/
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Colorado River Basin States Representatives of
Arizona, California, Colorado, Nevada, New Mexico, and Wyoming
September 8, 2020

VIA ELECTRONIC MAIL – COPIES TO FOLLOW VIA US MAIL
The Honorable David L. Bernhardt, Secretary
U. S. Department of the Interior
1849 C Street, NW
Washington, DC 20240
Dear Secretary Bernhardt:
As Governors’ representatives of the Colorado River Basin States of Arizona, California, Colorado,
Nevada, New Mexico, and Wyoming, we write to respectfully request that your office refrain
from issuing a Final Environmental Impact Statement (FEIS) or Record of Decision (ROD) regarding
the Lake Powell Pipeline until such time as the seven Basin States and the Department of the
Interior (Interior) are able to reach consensus regarding outstanding legal and operational
concerns raised by the proposed Lake Powell Pipeline project.
The Colorado River Basin States face daunting challenges as populations continue to grow, water
demands increase, and supplies diminish. In addressing these challenges, the Basin States,
together with the past several presidential administrations, have cultivated cooperative
relationships that yielded greater understanding of the unique issues facing each state and a
more comprehensive recognition of basin-wide obstacles to sustainable and resilient river
operations. At the same time, the Basin States have been careful to preserve each state’s rights
and obligations under the 1922 Colorado River Compact, the 1948 Upper Colorado River Basin
Compact, and other elements of the Law of the River. It is in that spirit that we write to you
today.
The proposed Lake Powell Pipeline project will divert water from the Upper Basin to serve
communities located within the Lower Basin in Utah. This diversion and use of Colorado River
water as currently described by Utah and the Lake Powell Pipeline Draft Environmental Impact
Statement issued June 8, 2020 (LPP DEIS) raises significant questions under the 1922 and 1948
Compacts, including questions regarding the accounting of such diversion and use, as well as
operational issues under the Law of the River. The LPP DEIS states that Utah is addressing those
questions with the other Basin States, and to that end Utah and the other six states have met on
a number of occasions. However, the referenced Compact issues and related substantive legal
and operational issues remain unresolved.
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For more than twenty years, the Basin States, including Utah, and Interior have worked tirelessly
to achieve and maintain the reputation of the Colorado River as a model for other systems of
management by consensus and collaboration. Remarkably, this consensus and collaboration has
occurred – successfully – during a time of both unprecedented, supply-shrinking, multi-decade
drought, and massive population growth in the Colorado River Basin. Together we accomplished
many things once thought highly improbable, if not impossible, all to the benefit of those who
rely on the Colorado River. Important examples of these efforts include the 2007 Colorado River
Interim Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake Powell and
Lake Mead (Guidelines), Minutes 319 and 323 to the 1944 Water Treaty with Mexico, and the
Upper and Lower Basin Drought Contingency Plans in 2019. The Basin States also worked
collaboratively to support the Navajo-Gallup Water Supply Project in New Mexico, a project that
delivers a portion of New Mexico’s Upper Basin allocation to New Mexico lands in the Lower
Basin. The proposed Lake Powell Pipeline would achieve a similar result for Utah. The State of
Utah has been a critical partner through all of these efforts. As a result of the collaborative
approach embodied in these successes and other efforts, we have not only limited the risk that
the Colorado River system will crash, we have done so without introducing the unpredictability
and untimeliness of having courts weigh in on Colorado River management.
The Lake Powell Pipeline’s prospects for success are substantially diminished if we are compelled
to address such issues in the context of the current Lake Powell Pipeline NEPA process rather
than through the collaborative, seven-state process we have developed. Moreover, we believe
the probability of multi-year litigation over a Lake Powell Pipeline FEIS or ROD is high, and that
certain Law of the River questions properly left to discussions and resolution between the states
are likely to be raised in such suits. That is not a recipe for creating the kind of meaningful and
positive change needed to sustain the Colorado River in the coming decades.
As we have in our past efforts, we commit through this letter to act in good faith to identify
consensus solutions to the interstate questions that the Lake Powell Pipeline raises for the entire
basin. But that work is undeniably best undertaken as part of a seven-state process rather than
as an incident to the NEPA process or ensuing litigation with third parties conducted by courts.
We thank Interior and Reclamation for being an integral part of our successes on the Colorado
River over the past twenty years, and we look forward to meeting the substantial challenges that
we all see on the horizon through continued hard work, ingenuity, and, most importantly,
collaboration.
Sincerely,

____________________________________
Thomas Buschatzke, Director
Arizona Department of Water Resources

____________________________________
Peter Nelson, Chairman
Colorado River Board of California
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____________________________________
Rebecca Mitchell, Director
Colorado Water Conservation Board

____________________________________
John R. D’Antonio Jr., P.E.
New Mexico Office of the State Engineer

____________________________________
John J. Entsminger, General Manager
Southern Nevada Water Authority

____________________________________
Eric Witkoski, Executive Director
Colorado River Commission of Nevada

____________________________________
Patrick T. Tyrrell
State of Wyoming
cc:

Dr. Timothy R. Petty, Assistant Secretary for Water and Science
Brenda Burman, Commissioner of Reclamation
Rick Baxter, Project Manager, Provo Office, Upper Colorado Region,
Bureau of Reclamation
Todd Adams, Director, Division of Water Resources, State of Utah
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From:
Sent:
To:
Subject:

Keith Harper <ratcatcow@gmail.com>
Tuesday, September 8, 2020 10:46 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
BOR uses a concept called “benefits transfer” to justify the entire cost of the LPP. The ‘benefits
transfer” approach is a sleight of hand short cut to avoid the hard work of identifying the real
costs and benefits of the LPP for Washington County residents. This is unacceptable.
BOR uses 100 years to estimate the present value of these water supply reliability benefits and
calculates a “Best” current value of $1.879 billion (oddly close to the estimated total cost of the
project), and based on projected growth at 2.516% per year for 55 years and then reduced by
50% for the remainder of the 100 years.
Why this is a problem:
The DEIS provides an estimate of benefit due to water reliability of $1.879 billion (table 3.2-8,
page 241). But, it doesn’t give any analysis of the reliability of the project. It assumes it is 100%
reliable, and it is not. We suspect, at times, there be limited to lower or no yield at all.
BOR grasps for a “benefits transfer” economic method to find ways to justify the cost of the
LPP—in terms of benefits from avoiding a shortage—choosing values on the high end of their
range of values, equal to $300 per household and $1,800 per commercial establishment. But this
assumes benefits in water security based on an economic analysis from other areas that BOR
fails to confirm.
Using a present value period of 100 years is excessive, especially given the trends for how
climate change may affect Colorado River flows.
Keith Harper
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From:
Sent:
To:
Subject:

John Johnson <redrockviews@gmail.com>
Tuesday, September 8, 2020 5:59 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9667-2 Climate Change - Hydrology

9667-3 Alternatives

9667-4 Water Supply
This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I am writing to share my frustration with the potential building of the unnecessary Lake
Powell Pipeline and the many flaws in the draft Environmental Impact Statement
(DEIS).
The Bureau of Reclamation (BOR) has introduced an arbitrary new “requirement” that
Washington County needs a “second source” of water and has made this a critical purpose and
need for the LPP, thus rejecting water conservation alternatives.
What I understand is:






The BOR arbitrarily asserts that a “second source” of water, beyond an entire Virgin
River watershed, is necessary for water security, and thus, conservation alternatives are
rejected out of hand.
The BOR justifies the need for a second source based on forecasts of reduced flows in the
Virgin River, ignoring similar reductions to the Colorado River. Indeed, Colorado River
water users already face shortages.
The BOR analyzes impacts of LPP on Lake Powell, but never analyzes the reverse,
whether Lake Powell can reliably provide water for the LPP. In many years the project
will almost certainly be limited to low or no yield at all.

This is a huge problem because:







The BOR provides no explanation or justification for how large a watershed should be to
qualify as “reliable,” or when a community needs a “second source”; in fact, we’d still
have just a “single source” of water—the Colorado River watershed.
The “second source” of water for the LPP is the already over-allocated Colorado River,
where flows are declining and expected to further decline due to climate change.
The cost for a “second source” seems an unreasonable burden to place on the county—
and our state—and not necessary if we would just lower our demand and use local
supplies.
The BOR believes Washington County’s water supplies are not secure, even though we
have dozens of wells, surface diversions, water retailers, and surface and underground
reservoirs within the 2,800 square miles of the Virgin River watershed.
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The LPP will not meet the stated purpose and need, and the reliability is not addressed.
The water supply analysis overestimates the reliability of the project being able to
provide water for the pipeline.
Colorado River flows are declining, so the cost of seeking a second source in Lake
Powell—$1.8-2.0 billion—seems an unreasonable burden for such an unreliable source.

9667-6

9667-7

I am deeply troubled by the Bureau of Reclamation blindly accepting the assertion that
“Washington County needs a second source of water” Residents currently and for years
have wasted so much water. If water were priced at even twice the rate I feel residents would
change their wasteful ways and respect our water resources. We do not need the Lake Powell
Pipeline nor can we afford it.
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From: ROBERT BLACK <rerlblack@beyondbb.com>
Sent: Tuesday, September 8, 2020 1:17 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Comments on the Lake Powell Pipeline Draft Environmental Impact Statement
Attachments: Comments on the Lake Powell Pipeline DEIS.docx

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

Dear Bureau of Reclamation:
We have attached our comments on the subject document for your review and use in preparing the
final environmental impact statement. Thank you for the opportunity to review this important
document.
Sincerely......Robert and Rebecca Black, Hurricane, Utah/email: rerlblack@beyondbb.com

9668
9668-1 Colorado River Compact(s)
Comments on the Lake Powell Pipeline Draft Environmental Impact Statement (DEIS)
Submitted by Robert and Rebecca Black, Hurricane, Utah on 9/8/2020
1. Water Right Reliability – The DEIS states that 82,249 acre-feet (AF) of water for the Lake
Powell Pipeline (LPP) has been retained from the Utah Board of Water Resources (UBWR) water
right #41-3479, which provides for the allocation of 447,500 AF of Colorado River to the state of
Utah in accordance with the Colorado River Compact of 1922 and the Colorado River Basin
Compact of 1948. However, the DEIS is relatively silent on the reliability of this water supply
regarding whether it will even be available to satisfy future water needs in southwestern Utah.
The DEIS further seems to defer the determination of water availability and water rights for this
project to the state of Utah. The answer to the question of reliability, however, is critical in
determining the feasibility of the project and therefore should be provided. The LPP water
right doesn’t have a high enough priority status to guarantee that water will be available over
the long term. It is junior in priority to Native American Tribes, as well as other federal reserved
water rights. As water supplies decline from anticipated drought caused by climate change,
competition for actual water will increase, resulting in potential litigation and uncertainty for
junior water right holders such as the LPP. The Final Environmental Impact Statement (FEIS)
should include an analysis/discussion of the aforementioned issue such that sufficient
information is available for decision makers to make an informed judgment concerning the
feasibility of the proposed LPP. Certainly no one should want to approve a multi-billion dollar
project with the potential for extensive environmental impacts as discussed in the LPP DEIS
without having ample evidence that it will be successful.
2. Quagga Mussels – The DEIS discusses the potential impacts of a quagga mussel infestation
on aquatic resources in Sand Hollow and Quail Creek reservoirs but does not seem to address
the potential impacts of such an infestation within other components of the Washington
County Water Conservancy District (WCWCD) conveyance systems, including pipelines, other
reservoirs, municipal systems, businesses, and homes. Such an infestation could be
economically catastrophic. The DEIS should include a thorough analysis of the risks and
implications if mitigation measures are unsuccessful in preventing the quagga mussel from
entering the WCWCD storage and conveyance systems. Such an analysis should contain a
discussion of the potential impacts on water quality and safety of drinking water from chemical
treatment and possible spread of toxic algae. In addition, original mitigation costs and
potential costs of treating and eradicating quagga mussels within the WCWCD storage and
conveyance systems should be included in the DEIS.
3. Economic Analyses – The DEIS does not provide an analysis of project reliability, even
though it provides an estimate of benefits from water reliability of $1.879 billion. It assumes
100 percent reliability in providing the stated project benefits, but it does not account for little
or no water yield during periods when water is not available to the pipeline due to climate
change or more senior water rights. The DEIS appears to rely on hypothetical models with
unsupported assumptions to quantify benefits of the LPP. All models used in the analysis
should explicitly disclose all base study cases as well as the details supporting those studies. A
full benefit-cost analysis should be specifically performed for Washington County in order to
identify the true costs and benefits of the project for residents of that county.
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From:
Sent:
To:
Subject:

rhonda hagler <rhondakhagler@mcn.org>
Tuesday, September 8, 2020 4:23 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9669-2 Soil Resources

9669-3 Cumulative Impacts

9669-4 Recreation
This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

9669-5 T&E Species

Dear Bureau of Reclamation,
Federal lands are owned by all Americans and the EIS should look beyond economics to
protect public lands for future generations.
The National Environmental Policy Act (NEPA) was intended to move agencies such as BOR to
prefer alternatives that minimize damage to the natural and human environment; however, the
BOR’s preferred alternative is the most damaging alternative.










On a list of 19 resources evaluated in the DEIS, both LPP route alternatives have
cumulative environmental effects; while a conservation alternative would have little or no
effect. Presently, the city of St. George does not promote water conservation
The building of the LPP would require extensive excavation of soils and would be more
than was used in cement to build Hoover Dam. Have you visited the Hoover Dam? Is
that what you want in your community?
LPP would include six hydroelectric plants and five pump stations with power lines, high
steel power poles connecting them to existing power grids, parking lots, substations,
lights, new access paved roads, regulating tanks and reservoirs, manholes, air release
values, vacuum relief values, blow off valves, fencing, buried forebay tanks, buried surge
tanks, pipeline inspection gauge (pig) retrievals used to clean the pipe, and surface
overflow detention basins, all of which require weekly maintenance. This destructive
infrastructure would damage & scar the scenic beauty of this area, disturb wildlife &
expose archeological sites along it route.
LPP facilities would be visible from US Highway 89 and other highways along vast,
scenic areas, compromising viewscapes for untold thousands of visitors, and affecting
tourism.
Habitat for the threatened Mojave desert tortoise is already under stress due to
development pressures; LPP construction activities would add additional stress. The
BOR’s plan to mitigate impacts to Mojave desert tortoises is insufficient to meet the need
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of protecting these threatened animals. I’ve studied the threatened Mojave desert
tortoise, and its numbers have dwindled substantially over the recent few years.
Scars from the LPP would harm scenic beauty important to Utah’s economy which is
transitioning to tourism and outdoor recreation, an industry that provides 110,000 direct
jobs and $3.9 billion in wages in the state of Utah in 2017.
Presently, the city of St. George does not promote water conservation. I’ve witnessed
many public & private instances of water running down into storm drain, from poorly
managed watering systems. It is concerning to me water conservation is not a viable
alternative to the costly LLP.
The residents & businesses should be encouraged & rewarded upon installing xeriscape
landscaping.
The water level of Lake Powell has dropped considerably in the past. Our community
should take an active role in water conservation.

The decisions that are made today, will influence the wildlife, vegetation and humanity for our
future generations. It is imperative that we handle this decision judiciously.
Respectfully,
Rhonda Hagler
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Rikki Almaraz <Rikki.Almaraz@washco.utah.gov>
Tuesday, September 8, 2020 5:23 PM
LPP, BOR-sha-PRO
Eric Clarke; karry@wcwcd.org
[EXTERNAL] Washington County's Comment on the Lake Powell
Pipeline Project Draft Environmental Impact Statement
LPP Comment.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please see attached Comment from Washington County on the Lake Powell Pipeline
Draft Environmental Impact Statement. Thanks.

~

]11wmou:1ij 111 ml[
COMMISSION

Rikki Almaraz
Administrative Specialist
p: 435.652.5839 e: rikki.almaraz@washco.utah.gov
a: 197 East Tabernacle, St. George, UT 84770

9670
9670-1 Water Supply

WASHINGTON COUNTY
DEAN Cox,

COMMISSIONER I VICTOR IVERSON ,

9670-2 Opinion - For Proposed Lake Powell Pipeline

COMMISSION, CHAIR I

GIL ALMQUIST, COMMISSIONER

September 8, 2020

Mr. Rick Baxter
Bureau of Reclamation
302 East Lakeview Parkway
Provo, UT 84606
lpp@usbr.gov
Re: Washington County' s Comment on the Lake Powell Pipeline Project Draft Environmental
Impact Statement
Mr. Baxter:
Washington County is one of the fastest growing regions in the nation and is projected to
continue exceeding nationarand state growth rates in the future. Today, the county is home to
nearly 200,000 permanent residents, $33 billion in property market values and 75,000 jobs. Our
economy is stable and growing. Single family home permits have increased 14 percent over last
year and we are seeing more and more people chose to live in southern Utah. Growth projections
estimate the county's population will more than double by the year 2060.
The county has a long history, spanning nearly two centuries, of planning water resources to
meet the needs of its growing population and economy. The county's major population centers
depend exclusively on the Virgin River Basin, a small desert tributary of the Colorado River.
The basin has served us well over the years, but it is reaching its full development capacity and is
closed to further appropriations.
To accommodate the growth that is already occurring and projected in our county, it is essential
we augment and diversify our water resources. The Virgin River Basin is insufficient to meet the
needs of our growing community and is vulnerable to climate variability. The basin has
experienced 12 years of drought during the last two decades; the U.S. Drought Monitor currently
lists Washington County in the " extreme drought" level. A second, more reliable water supply is
essential.

9670-1

Utah has rights to water in the Colorado River that are available for use in Washington County.
The Colorado River is the most reliable water source in the west. The delivery of Colorado River
water to Washington County via the Lake Powell Pipeline will provide our communities with a
reliable water resource to protect our expanding economy while mitigating potential impacts of
climate variability.
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Securing a reliable water source for our citizens is our top priority. The Lake Powell Pipeline is
the only option that will bring a second water source, meet future demand, and beneficially use
existing Colorado River water rights. Project alternatives fail to accomplish these objectives. As
stated in the Draft Environmental Impact Statement, the project is affordable and will be built in
a manner that respects the environment.
The Washington County Commission respectfully requests the Bureau of Reclamation issue a
Record of Decision in favor of the Southern Alternative alignment so this critical project can
move forward.
Sincerely,
Washington County Commission
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Rich Juricich <rjuricich@crb.ca.gov>
Tuesday, September 8, 2020 7:20 PM
LPP, BOR-sha-PRO
Baxter, Rick J
[EXTERNAL] Comments on Lake Powell Pipeline Draft DEIS
LPP Project DEIS Comments_FINAL.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Mr. Baxter,
On behalf of the Colorado River Board of California, please find our attached comments on the Lake
Powell Pipeline Project Draft Environmental Impact Statement. I appreciate your earlier help in
clarifying several questions I had on the DEIS. Please contact me if you wish to follow-up on our letter.
Sincerely,

Rich Juricich
______________________________________________
Colorado River Board of California
770 Fairmont Ave, Ste. 100
Glendale, CA 91203-1068
Office: (818) 500-1625 Ext 303
Cell: (916) 662-3391
www.crb.ca.gov
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Colorado River Board
of California
September 8, 2020
Mr. Rick Baxter, Program Manager
C/O Lake Powell Pipeline Comments
U.S. Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Re: Lake Powell Pipeline Project Draft Environmental Impact Statement
Dear Mr. Baxter:
The Colorado River Board of California (Board) appreciates the opportunity to provide the U.S.
Bureau of Reclamation (Reclamation) with the Board’s comments associated with the review of
the Lake Powell Pipeline Project (LPPP) Draft Environmental Impact Statement (DEIS). The
Board’s comments address several topics including Colorado River Basin operational issues,
technical issues and related actions that should have been included or more fully evaluated in
the National Environmental Policy Act (NEPA) disclosure, impacts assessment and analysis
documentation contained in this DEIS.
The Board’s comments regarding its review of the DEIS consist of two parts. First, the Board, on
behalf of the State of California, has also joined in the submittal of a letter (“Six States’ Letter”)
along with five of the other Colorado River Basin States to the Secretary of the Department of
Interior on September 8, 2020, which notes that the proposed project has raised legal and
operational concerns among the Basin States. Furthermore, the DEIS states that the Project
Proponent (i.e., Utah Board of Water Resources) is addressing some of these concerns with the
Colorado River Basin States. However, those consultations have not occurred, and the issues
identified by the states during the scoping process remain unresolved. The second part of the
Board’s comments are intended to supplement the comments included in the Six States’ Letter
and address specific concerns associated with the Board’s review of the DEIS and are included
in the following sections of this letter. The Board requests that both letters be included in the
administrative record for the proposed LPPP.
Issues Associated with Reservoir System Operations Pursuant to the 2007 Interim Guidelines,
2019 Drought Contingency Plans, Post-2026 Period and Relationship to Projected LPPP
Operations
First, it was interesting to discover only a single reference to the proposed build-out schedule
for the proposed LPPP was contained in the DEIS, and that was found on page 32 of Appendix
770 Fairmont Avenue, Suite 100 • Glen dale, Californ ia 91203-1068 • Telephone: (818) 500- 1625 • crb.ca.gov
The Natural Resources Agency • State of California • Govin Newsom, Governor
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Rick Baxter
September 8, 2020
Page 2

9671-1 Hydrology

C-10: Hydrology. The Board suggests that the proposed LPPP build-out schedule and reservoir
system operational environment assumption issue should have been more prominently
described and discussed in the initial project description sections of this DEIS (e.g., project
description and overview). This reference indicates that the proposed LPPP could potentially
begin depleting mainstream water supplies from Lake Powell as early as 2028 and would not
reach full project build-out until 2049. Consequently, the DEIS states,
“Thus, for this analysis the potential effects of the Proposed Project under the Interim
Guidelines are not evaluated. The effects of the pipeline at full build out are evaluated
under post Interim Guidelines operational policies.”
From a NEPA analysis and evaluation of potential impacts from a LPPP operations perspective,
the Board firmly believes that it may be more appropriate to assume that a Colorado River
Basin reservoir system operational paradigm similar to that of the 2007 Interim Guidelines will
be in place for the 25-30 year period following the expiration of the 2007 Interim Guidelines
and 2019 Drought Contingency Plans (i.e., on December 31, 2025). Consequently, the Board’s
comments in the following paragraphs of this section and subsequent sections incorporate this
rationale, and strongly encourage Reclamation to consider utilizing this assumption during
preparation of the Final EIS.
Specifically, the Board suggests that it may have been more representative for the DEIS impacts
assessment and modeling analyses (discussed below) to have utilized a post-2026 period which
included a System operational environment similar to the 2007 Interim Guidelines operational
policies versus a reversion to the pre-2007 baseline conditions (i.e., as described in Attachment
A to Appendix A of the Final EIS for the 2007 Interim Guidelines). For example, it probably
makes sense to assume that Intentionally Created Surplus (ICS) supplies will continue to be
created and stored in Lake Mead by Lower Basin contractors, and thus influencing Lake Powell
operations, and the continued implementation of some elements of the 2019 Upper Basin
Drought Contingency Plan (i.e., drought operations and/or demand management) which also
may influence operations at both Flaming Gorge and Lake Powell.
Lake Powell Operations and the Proposed Lake Powell Pipeline Project Block Water
Exchange Contract
One of the primary federal actions being evaluated in this DEIS is that of Reclamation entering
into a Lake Powell Pipeline water “exchange contract” with the Utah Board of Water Resources
(UBWR) which would then forbear diversions and uses on the Green River and/or its tributaries
in exchange for water released from Flaming Gorge Reservoir to Lake Powell. The DEIS states
that this “exchange contract would not entitle the UBWR to call for releases from Flaming
Gorge.” However, the DEIS fails to provide enough information associated with the proposed
LPPP Block Water Exchange Contract to fully understand and evaluate the potential impacts to
either Flaming Gorge Dam and Reservoir operations, or those operations further downstream
at Lake Powell as the depletions for the LPPP begin to occur in 2028.

9671-1

9671

Rick Baxter
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9671-2 Hydrology

The Board notes the reference in Recital (i) on page 3 of the Draft LPPP Exchange Contract
(dated October 5, 2017), that this proposed exchange contract is one of two such contracts,
with the other being the Green River Block (GRB) Exchange Water Contract; but the DEIS does
not adequately describe the relationship or cumulative effects of the implementation of these
two water exchange contracts, both of which appear to clearly be “reasonably foreseeable.”
Collectively, these two Exchange Contracts total 158,890 acre-feet per year of proposed new
Utah depletions of its Green River Basin water rights.

9671-3 Hydrology

9671-4 Water Supply

A specific question, associated with the volume of water intended to supply the proposed LPPP
that is released from Flaming Gorge Dam and shepherded down through the system to Lake
Powell is what are the implications for the Tier Determinations conducted annually pursuant to
the 2007 Interim Guidelines (assuming an operational scheme similar to the 2007 Interim
Guidelines and 2019 DCPs remains in place post-2026)? Additionally, it is unclear what the
priority date of this proposed LPPP annual volume of 86,249 acre-feet is and the relationship of
this specific discrete volume of Utah’s Upper Basin apportionment to the remaining annual
storage volume held in Lake Powell pursuant to the 2007 Interim Guidelines and post-2026
guidelines. Because of the lack of specificity in the DEIS, a related question is whether any
carryover storage of Utah’s Upper Basin apportionment released under the terms of the
Exchange Contract that was unused by the LPPP in one year is retained for future use by Utah,
or becomes System water supplies and is retained in Lake Powell and released pursuant to the
2007 Interim Guidelines (or similar post-2026 operational paradigm)?

9671-2

The Board suggests that the FEIS provide monthly quantities associated with the proposed LPPP
diversions, over the Project build-out schedule, and describe how these diversions are
determined to be within the volume of water releases from Flaming Gorge Reservoir.
Additional information and analyses that should be addressed in a Final EIS include: (1) provide
a description how shortages would be accounted for in relation to other Upper Basin water
uses; (2) what accounting and operational rules will be enacted to ensure that the LPPP only
relies on releases from Flaming Gorge Reservoir; and (3) how the proposed LPPP water supplies
rely upon storage capacity at Lake Powell, if at all.

9671-3

In the context of the cumulative impacts and effects analysis, it is certainly understandable that
the DEIS may not have been able to adequately analyze and disclose the cumulative operational
impacts associated with the proposed Navajo-Utah Water Rights Settlement Act (S. 886, June 4,
2020) volume of water supply (81,500 acre-feet per year); the DEIS, at a minimum, should have
endeavored to more fully analyze the water supply availability and the operational impacts
associated with the combined GRB and LPPP Block Water Exchanges as they certainly appear to
be “reasonably foreseeable.” The Board urges Reclamation to include a more robust and
detailed analysis that describes potential operational impacts, particularly at both Flaming
Gorge and Lake Powell, associated with these three distinct, but reasonably foreseeable
interconnected water development projects that are projected to increase Utah’s depletion of
Colorado River System water supplies by about 240,000 acre-feet per year.
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9671-5 Impact Analysis Methodology
9671-5

Finally, the DEIS does not include an analysis of the impacts of the LPPP on hydroelectric energy
generation and resulting impacts to the Upper Colorado River Basin Development Fund, which
receives funding from hydropower revenues. While Reclamation does state that this
shortcoming will be addressed, the FEIS must include a description and evaluation of these
potential impacts.

9671-6 Hydrology

Description of Modeling Assumptions associated with Current and Projected Hydrologic
Conditions and Projected Water Use Demands
For analysis of water supply impacts in the DEIS, Reclamation chose to apply modified water
use demands for each of the Upper Basin states, which have not been used in other planning or
regulatory documents by Reclamation. In the DEIS, the Current Trends Upper Basin demands
from the 2012 Basin Study were modified to fix some demands at a 2020 level of demand and
fix reasonably foreseeable demands at a 2060 level of demand. This approach is a significant
departure from other planning and regulatory studies Reclamation has applied recently.
Reclamation typically relies on the 2007 Upper Colorado River Commission schedule of Upper
Basin demands for most planning and regulatory studies, including the 2019 Paradox Valley
Unit Draft EIS. The FEIS should provide tables of the Upper Basin projected annual water
demands by State, how these compare to the 2007 Upper Colorado River Commission and
unmodified 2012 Basin Study Current Trends water demand projections used by Reclamation,
and explain why the selected modified Upper Basin demands are reasonable relative to the
demands typically used by Reclamation for its other planning and regulatory studies.
With respect to the DEIS analysis of water supply impacts, Reclamation has applied the Full
Historical Natural Flow Hydrology (i.e., 1906-2018) and the CMIP3 Climate Change Hydrology
from the 2012 Basin Study. The DEIS, however, does not include an analysis of the LPPP under
an extended drought period. The Board believes a drought analysis for the LPPP should be
performed using Reclamation’s “Stress Test Hydrology” (representing the period 1988-2018).
The Stress Test Hydrology was one of the critical periods selected by Reclamation to analyze
and evaluate reasonably foreseeable dry conditions in the context of the development and
evaluation of the potential efficacy of the 2019 Drought Contingency Plans.
Issues related to Lake Mead Operations, Virgin River Return Flow Accounting, and Water
Quality
The DEIS does not include an analysis of the impacts of the proposed Lake Powell Pipeline
Project (LPPP) movement of about 86,000 acre-feet per year of System water supply from Lake
Powell to the Sand Hollow Reservoir and the St. George metropolitan region and its potential
impacts and effects on Lake Mead inflows, storage, and operations. Pursuant to the 2007
Interim Guidelines, the operation of Lake Mead is closely managed and coordinated with the
operation of Lake Powell. Additionally, several other factors described in the Board’s
comments could affect the operations of both Lakes Powell and Mead under the current 2007
Interim Guidelines, and a reasonable assumption regarding the post-2026 period. These
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9671-7 Hydrology

include assumptions on how the LPPP Project Water Exchange Contract is implemented and
accounted for, the quantity and timing of return flows to the Virgin River and Lake Mead from
the LPPP, and the impacts of operation of the LPPP during an extended dry period. For these
reasons, the Board believes an analysis of the potential impacts of the operation of the
proposed LPPP on Lake Mead should be included in the FEIS.

9671-7

The DEIS indicates that the proposed LPPP would affect the hydrology of the Virgin River by
increasing return flows to lower reaches of the Virgin River. However, the DEIS does not
describe how these return flows will be considered in the water use accounting for the State of
Utah’s apportionment under the 1922 Compact, or the 1948 Upper Colorado River Basin
Compact, and how those potential return flows to the Virgin River system will change the
inflows into and the operations of Lake Mead. The FEIS must fully describe, analyze, and
disclose the potential impacts of the operation of the proposed LPPP on the Virgin River and
Lake Mead inflows and operations. The FEIS should provide monthly and annual estimates for
Virgin River flows with and without the project to evaluate the impacts of LPPP on Lake Mead
inflows and operations.

9671-8

The DEIS acknowledges that the proposed LPPP will result in increased return flows to the
Virgin River; but fails to analyze the water quality effects of those increased flows. For example,
the FEIS should describe how increasing discharge of treated wastewater could impact water
quality in the Virgin River and downstream in Lake Mead for constituents like disinfection
byproducts or create conditions for harmful algal blooms.

9671-9

In conclusion, the Board appreciates the opportunity to review the LPPP DEIS and provide these
comments on behalf of the Colorado River Board of California. Please feel free to contact me,
or Mr. Rich Juricich, at (818) 500-1625 if you have any questions or require additional
information regarding these comments and suggested revisions to the LPPP DEIS.
Sincerely,

Christopher Harris
Executive Director
cc:

Colorado River Basin States Representatives

9671-8 Hydrology
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Ron Thompson <Ron@wcwcd.org>
Tuesday, September 8, 2020 4:51 PM
LPP, BOR-sha-PRO
[EXTERNAL] LPP Comment Letter

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 8, 2020
Mr. Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
Mr. Baxter:
I have dedicated my 40-year career to planning, developing and protecting water resources. My past
positions include serving as the general manager of the Washington County Water Conservancy
District; president of the Colorado River Water Users Association, National Water Resources
Association, and Utah Water Users Association; and board member of the Utah Water Finance
Agency and Utah Water Development Commission; and Utah representative for the National Water
Resources Endangered Species Task Force. My positions and appointments have resulted in my
possessing a thorough understanding of, and respect for, water. I wholeheartedly believe that
communities with water have many problems, while communities without water have one problem.
In the late 1990s, the then director of the Utah Division of Water Resources pitched the idea of the
Lake Powell Pipeline. I’ll be honest – I initially rejected it. But the more I considered southern
Utah’s growth and available local water resources, the more I recognized our need for the Lake
Powell Pipeline.
For more than 20 years, this project has been thoroughly studied from an engineering, environmental
and economic standpoint. These collective studies form the foundation of the draft EIS. We’re
grateful for all those involved in this effort, including the state who ingeniously found a workable
solution to meet our future water demands; our legislators who passed the Lake Powell Pipeline
Development Act, the numerous consultants who have contributed expertise, the tribal partners who
have provided valuable input, and our many federal partners who have dedicated time and resources
to complete the NEPA process.
Washington County is one of the fastest growing regions in the United States and that trend is
projected to continue. The county’s major population centers are exclusively dependent on water
from the Virgin River Basin. This basin, which is reaching its full development potential, supports
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nearly 200,000 permanent residents, six million annual tourists, $33 billion in property market
values, $6 billion in gross domestic product and nearly 75,000 jobs.
As the county’s population and economy continue expanding and climate change threatens Virgin
River Basin supplies, a second source of water will be required. The Lake Powell Pipeline is the only
option that will diversify southern Utah’s water supply by using a small portion of Utah’s Colorado
River water rights.
Under the 1922 Compact, the Upper and Lower Basin states were to each receive 7.5 million acre
feet of Colorado River per year. Subsequently, the Upper Basin water share was divided among the
Upper Basin states, with Utah receiving 23%, or 1.725 million acre feet. However, due to the
potential impacts of climate variability, the state has plans to develop only 1.4 million acre feet.
Today, the state is using less than 1 million acre feet.
For decades, the Upper Basin’s surplus water supplies have flowed downstream to the Lower Basin
states. From 2008-2017, the Upper Basin states delivered more than 92 million acre feet of water to
the Lower Basin states - 17 million acre feet more than the Lower Basin’s compact allocation.
The Colorado River basin states have enjoyed decades of comradery, but as the Upper Basin states
continue to grow and develop their currently unused allocation of water, it will require the Lower
Basin states to limit their use to their compact allocation. This may prove to be costly, painful and
could result in some opposition to Upper Basin development.
While we are sensitive to the needs of our Colorado River sister states, the Law of the River does not
allocate water to the states on a “first in time, first in right” basis. The compacts were expressly
developed to ensure that faster growing states would not be able to claim all the available basin
water. Utah has the right to develop its water share whenever the demand for such water arises.
I have read news articles that claim the Lake Powell Pipeline compromises the entire Colorado River
system. This is incorrect. Utah’s use of its unused water does not jeopardize the Colorado River
system or another state’s allocation. All Colorado River basin states have equal rights to develop and
use their respective allocations.
State rights to Colorado River water are repeatedly protected in both historic and modern agreements.
The Record of Decision for the 2007 Interim Guidelines reads: “The objective of the operation of
Lake Powell and Lake Mead as described herein is to avoid curtailment of uses in the Upper Basin,
minimize shortages in the Lower Basin and not adversely affect the yield for development available
in the Upper Basin.” And the 2019 Drought Contingency Plan, which was signed by all seven basin
states, reads “The Parties hereby affirm the entitlement of each State under such existing law to use
and develop the water of the Colorado River System.”
If temporary Colorado River supply interruptions should arise due to a declared system shortage, the
Upper and Lower Basins would equitably allocate the water in accordance to the Law of the River,
existing agreements and available scientific data. Each state would then determine how water users
within a state would share in that state’s portion of available supply.
Like other Colorado River basin states, Utah has a right to develop its available water to meet
growing demands. And, like other Colorado River basin states, Utah is committed to ongoing water
conservation. Washington County has reduced its per capita use 30% between 2000 and 2018 and is
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home to the most water-efficient landscapes in Utah. The local community has invested more than
$70 million in recent conservation efforts. Conservation is essential, but it will not diversify our
water supply, allow us to use our existing Colorado River water rights or meet long-term demands.
I request that the Bureau of Reclamation issue its Record of Decision in favor of the Southern
Alignment alternative so this critical water infrastructure project can come to fruition. There isn’t
another alternative that will bring the needed quantity or quality of water to Washington County, nor
one with lesser environmental and socio-economic impacts. Utah needs the Lake Powell Pipeline.
Respectfully,

Ronald W. Thompson
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From: royden card <roydencard@me.com>
Sent: Tuesday, September 8, 2020 1:01 PM
To: LPP, BOR-sha-PRO
Subject:
[EXTERNAL] Lake Powell Pipeline Public commment

9673-2 Colorado River Compact(s)

9673-3 Water Supply
This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

9673-4 Opinion - Opposed to Proposed Lake Powell Pipeline

To Whom it may concern:
Conservation of water resources in Washington County should be the first priority. Washington County
uses twice the gallons per person as does Phoenix.
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The Colorado River Compact has not been rewritten and California still has priority over Utah due to
population concerns.
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Due to the continued drought and others drawing from the Colorado River drainage - it is doubtful that
Lake Powell will ever be “FULL” again. The elevation at which the Pipeline would access water from the
lake may be drawing air by the time the project is completed.
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It is a project for the rich, by the rich construction companies, and the power brokers and in politics
who wish to remain in power. The Water Conservancy of Utah is using the Pipeline to try and retain
relevancy instead of actually enacting “Conservancy” as its mission statement implies.
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Sincerely
William Royden Card
3530 Manzanita Rd #5
St George Ut 84790. 435 817 1511

Sent from my iPad
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From: Robert S. Lynch <RSLynch@rslynchaty.com>
Sent: Tuesday, September 8, 2020 11:53 PM
To: LPP, BOR-sha-PRO
Cc: creda@creda.cc; Robert S. Lynch
Subject:
[EXTERNAL] Lake Powell Pipeline DEIS

9674-2 NEPA Process

This email has been received from outside of DOI - Use caution before clicking on links, opening
attachments, or responding.

I am providing these comments on behalf of our client, the Irrigation & Electrical Districts’ Association
of Arizona, most of whose members and associate members buy CRSP power from WAPA. Thus, our
concerns are those shared by CREDA, which has highlighted the lack of meaningful analysis of power
impacts in the DEIS.
We understand that the agency plans to add to the FEIS some sort of analysis of hydropower
generation impacts the LPP will create. Thank you. However, we will not get to comment on that
analysis and how accurate we believe it is for the benefit of the decisionmaker if it is merely inserted
into the FEIS.
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Moreover, issues of financing (project use power, transmission of pumping power) and the suggested
water exchange and its impact on the Upper Colorado River Recovery Program, let alone its impacts on
the Drought Contingency Plans, loom large in the future of this proposed project.
What should Reclamation do about this situation? There are several options:
1. Add the above details to the project description and a hydropower generation analysis and
recirculate the DEIS for comments on the changes to avoid a challenge to its adequacy. 40 C.F.R.
Section 1502.9(a).
2. Do the adding to the FEIS, add a post-FEIS comment period in front of the normal 30-day period and
reevaluate the FEIS before drafting a ROD. 40 C.F.R. Section 1503.1(b).
3. Commit to a Supplemental EIS focused on these items and other “significant new information”. 40
C.F.R. Section 1502.9(c)(1).
It would be a shame for Reclamation not to recognize that it must do something more in this NEPA
process. We are not commenting on the merits of this project. We recognize that it is important to the
State of Utah and the people of St. George. But any project that raises multiple Basin-wide issues as this
one does deserves a broader collaboration effort, one in which we would be happy to participate.
Bob Lynch
Robert S. Lynch
Robert S. Lynch & Associates

9674-2

9674

340 E. Palm Lane, Suite 140
Phone: (602) 254-5908
Fax: (602) 247-9542
Cell: (602) 228-6355
E-Mail: rslynch@rslynchaty.com
Sent from my iPhone
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Pamela Leach <rulucky2ranch@infowest.com>
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LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement
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This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
We are writing today as resident property owners in Washington County, Utah, who are
concerned about the proposed Lake Powell Pipeline project, its potential cost to the
taxpayers and whether it will actually be able to provide water to an overly thirsty
county. The following are some of the facts that should be considered before approving the
Lake Powell Pipeline project:
1. The availability of water from the Colorado River Basin is uncertain due to
current drought conditions, continuing climate change and possible over
allocation of Colorado River water rights. Recent studies and reports from
Western Water Assessment (wwa.colorado.edu), with support and guidance from
over a dozen federal, state, and local water agencies show evidence which
support this concern. This makes the decision to invest in the Lake Powell
Pipeline risky. If not enough water is available in the Colorado River or Lake
Powell, what use will the pipeline be and what will Washington County tax payers,
and possibly all Utah taxpayers, have but the burden of paying for an empty water
line.
2. According to the 1922 Colorado River Compact, Utah must secure permission from the
six other Colorado River Compact states and the Congress to transfer water right use from
the Upper Basin to the Lower Basin. It is disturbing that over $36 million has been paid
for studies and Utah may not even have the legal right to take the water from the Lower
Basin over the long term. The DEIS should have included a requirement that Utah secures
the necessary permissions before approving the Lake Powell Pipeline. In a 2017 letter to
the Utah Division of Water Rights, the Arizona Department of Water Resources already
noted that this transfer may violate the Compact. What guarantee is there that permission
will be granted?
3. Washington County has indicated water from the Lake Powell Pipeline is needed for
projected growth over the next 40 years. In almost all municipal areas served with
Colorado River water, water use is going down, despite increasing population growth,
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primarily due to conservation efforts. The county’s local supply of water including other
projects already planned, without the Lake Powell Pipeline, will provide an estimated
100,000 acre-feet per year, enough to handle the projected growth. Conservation efforts
are key to our future water availability. Per recent studies, Washington County per capital
water use is higher than most Western communities.

As long as uncontrolled growth and development is allowed, whether a county or
community has the ability to provide water and other basic services, we will always be
“behind the eight ball”. We use to live in California and over the years saw several
communities put moratoriums in place to limit development and others require strict
conservation efforts due to limited water and other resources. This is evidence of careful
and prudent management practices.
I was taught to live within my means and I think it is time more communities follow that
rule.
Thank you for your time and consideration of our concerns,
Ronald and Pamela Leach
Rockville, Utah
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Sandy Ferrell <sandy.ferrell7@gmail.com>
Tuesday, September 8, 2020 6:44 PM
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[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
I am writing to express my opposition to the Lake Powell Pipeline. I am opposed for a number
of reasons, but most importantly, I do not feel like the BOR adequately considered water
conservation as a viable and reasonable alternative to building the pipeline.
1. In my opinion, constantly altering the ecosystem or implementing costly measures to support
growth in desert ecosystems where the carrying capacity is already limited is short-sighted at
best. A far better alternative is to look at implementing water conservation measures at all levels
before proceeding with the pipeline. With Washington County's excessive water use -- 302
gallons per capita per day (GPCD), a much better solution would be to reduce the demand for
water. By reducing demand just 1% each year, we could eliminate the need for 86,000 acre-feet
of additional water by 2060, even using BOR’s population projections.
2. In light of the uncertainty created by climate change, I believe investing in
the Lake Powell Pipeline could be a futile attempt to pull water where there is none
available. The Colorado River is already over allocated. Planning on that source of water in an
uncertain future doesn't make sense to me. Before proceeding, I believe we should determine the
high-probability long-term Colorado River flow for the pipeline under a range of future climate
conditions.
3. I am an educator, and I'm constantly frustrated with the fact that our tax revenue can't keep up
with the growth in our schools. Before adding a very costly financial drain on state resources, I
believe we should have a clear plan as to how the costs will be paid back to the state, including
the tax burden on residents. We can't fund everything. If the pipeline is built, I'm afraid the tax
burden will deplete resources for schools.
I also believe that children benefit from exposure to the natural world and outdoor
experiences. For that reason, I have spent my career as an educator looking for opportunities to
get students outdoors learning about ecosystems and conservation. I am concerned that the kind
of growth the pipeline is intended to support will virtually eliminate the opportunity to explore
desert ecosystems because they will be inaccessible or eliminated.
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4. I'm a strong believer that humans should not alter ecosystems beyond their ability to
recover. The Quagga mussels are an example of a human-caused problem that may never be
resolved. Could the invasion of Quagga mussels in Lake Powell spread to cities and their water
systems causing even more damage? How will pulling more water from Lake Powell impact
species that live downriver in the Colorado River? If everyone tries to extract their water
allocation through water rights, what will be left of the river?
I believe in personal responsibility for the health of our planet, not only for ourselves, but also
for future generations. I have made many adjustments to my own lifestyle to reduce water usage
and continue to look for other ways that I can practice water conservation.
It is short-sighted to believe that we can continue to alter ecosystems in major ways to
accommodate growth (such as building the exorbitant Lake Powell Pipeline) without first
considering water conservation as a solution. Our attempts to accommodate growth, no matter
the cost, will cause irreparable harm to the desert and permanently alter what we love about
living in Washington County.
Sincerely,
Sandy Ferrell
sandy.ferrell7@gmail.com
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From:
Sent:
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Scott Taylor <scott.taylor@sgcity.org>
Tuesday, September 8, 2020 12:27 PM
LPP, BOR-sha-PRO
[EXTERNAL] Draft EIS- Lake Powell Pipeline Proejct

This email has been received from outside of DOI - Use caution before clicking on links,
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September 8, 2020

Mr. Rick Baxter, Program Manager
Interior Region 7- Upper Colorado Basin
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606

Dear Mr. Baxter:
My name is Scott Taylor. I am the Water Services Director for the City of St. George. I am writing to ask
that you please complete the Environmental Impact Statement and issue a Record of Decision that
names the Southern Alternative as the Preferred Alternative.
As you are aware, the City of St. George, and Washington County, are one of the fastest growing areas in
the nation. As the Director of Water Services for the City of St. George, I am tasked with developing a
plan to provide water and sewer services for the future population that is expected to occur within the
City. The City works closely with the Washington County Water Conservancy District and looks to them
to provide the needed water that will be required to sustain a future population.
The area’s population is extremely dependent on the Virgin River water basin for its water needs. With
increased demands for water, changes in climate, and drought vulnerability, it is crucial that a second
source of water is developed for the area that is outside of the Virgin River drainage basin. The Lake
Powell Pipeline meets this criterion. While water conservation does, and will continue to, play a large
role in our water resources, conservation alone will not meet our future water needs and does not meet
the criteria of a source of water outside of the Virgin River drainage basin.
The Lake Powell Pipeline is part of the WCWCDs comprehensive water supply plan. This plan also
includes additional water conservation, water reuse, and agricultural water transfers to municipal
use. The WCWCD has a financial strategy to fund these sources of water identified in their water supply
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plan. Funding will be through water rates, impact fees, and property taxes. While the cost of
developing these water sources will be high, we cannot afford to not develop these sources of
water. The area's future economy depends on these water sources, especially the Lake Powell Pipeline.
I appreciate the hard work that has been done thus far in the preparation of the Lake Powell Pipeline
Project Draft Environmental Impact Statement. I am in full support of the Lake Powell Pipeline Project
and I specifically support the Southern Alternative alignment that is identified in the draft document. I
urge you to issue a Record of Decision naming the Southern Alternative as the Preferred Alternative.
Sincerely,

Scott Taylor
Water Services Director
City of St. George

--

Scott Taylor
Water Services Director | Water Services Dept.

Office: (435) 627-4850

jv'c_ St.George
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To Whom It May Concern,
I live in Salt Lake City, Utah. I try every day to conserve water recognizing that I live in a desert.
I realize that I don't live in Southern Utah but I hope to live there someday.
Please stop the Lake Powell Pipeline Project. There is not enough water in the Colorado River
currently to meet the needs of the 40 million who depend on that water. More needs to be done to
conserve water throughout the West, it is such a precious resource. Please use even a fraction of
the money proposed for the Pipeline to help increase conservation and improve current
infrastructure so that water can be used more effectively.
I have another less altruistic motive for not wanting the Pipeline..someday I want to take my
family on a Colorado River Trip through the Grand Canyon and also go to Havasupai on a
camping trip. We can't keep pulling water from the River without having major negative effects
on the landscape, ecology and climate of that system.
Thank you for your time and consideration.
Sincerely,
Shelly Parkin
cell: 801-598-8849
9368 Elk Meadows Dr.
West Jordan, UT 84088
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Wednesday, September 9, 2020 12:14 AM
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My husband and I have a secondary home in Washington, Utah which we have chosen to xeriscape. We believe
the landscaping is stunning. For that and the following reasons, we are strongly opposed to the Lake Powell
Pipeline:
1. Southwest Utah cities have not made appropriate measures to CONSERVE WATER. You are very aware of the
per capita water consumption of the area. Water conservation should be required step number one. It has not been
done.
2. The cost of the pipeline has been underestimated. In addition, it is planned that Utah will either back the bonds
that are necessary or impose a partial payment on all Utah residents or both. This is unacceptable. Our primary
residence is in Davis County, Utah. We do not expect the entire state to assist with our water infrastructure. St.
George and surrounding communities should not expect other Utah residents to support the cost of their water
infrastructure.
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3. Utah has already allocated water rights to more than 100% of the physical water within its
Colorado River watershed, meaning senior (older) rights will likely prevent use of the LPP water
right during current and future droughts.
What the Draft EIS says or doesn’t say:
 BOR has left any and all determinations of water availability and water rights within Utah up to the state.
 Water rights have a priority date, and a senior water right has an earlier date of water use; later dates of use
constitute a more junior right.
4. There is no recognition of the reality of climate change and less water, much less water in the Colorado
River. The entire premise of the Lake Powell Pipeline is a fabrication based on adequate water for meet all the
needs of all the states who are a party to the Colorado River Compact. We are lifetime residents of Utah. We are in
our seventies. We have seen significant climate change in our short lifetimes. The Colorado River is not going to
rebound on it's water supply except in unusual years. IT SHOULD NOT BE OVERALLOCATED ANY MORE
THAN IT ALREADY IS!
Please, do not approve the permit for the Lake Powell Pipeline.
Thank you,
John & Sheryl Allen
683 Country Court
North Salt Lake UT 84054
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Z BakerK <shilo2000@outlook.com>
Tuesday, September 8, 2020 8:24 PM
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Environmental Impact Statement
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September 7, 2020
Dear Bureau of Reclamation,
I am a property owner and permanent resident of Utah’s Washington County and I do not support the
Lake Powell Pipeline Project. I understand that the river water allocations were developed from a flawed
river flow study and that said allocations were made on water levels that are not reflective of the true
(and lower) flow rates. When I studied water resources as a geography major, I learned that the study
that the allocations were based on was conducted during an unusually wet period that has not repeated
since the study concluded. These facts are known however no adjustments to the allocations have been
made since that reflect reality. This is further compounded by the continuing effects of climate change
that will reduce Colorado River flow rates in the future in unpredictable ways. I understand that Climate
change was not considered when the river allocations were made.
The BOR writes, “The DEIS has been prepared in response to the Proposed [Lake Powell Pipeline] Project
and does not attempt to compel Washington County residents to modify, change, or curtail their current
culture, lifestyle or social expectations.” (DEIS page 15)
Based on personal experience, I believe that conservation of our Washington County water resources
along with moderate growth in residential development and appropriate landscaping restrictions will
result in adequate water resources in the foreseeable future. Prior to moving to Washington County, I
was a long-term resident of Big Bear City, Ca. The water resources there were finite and were only
recharged by natural precipitation. No alternative water sources were available due to the fact that the
community is located at an elevation of 7,000 ft above sea level. Any alternate water sources would
have to be pumped uphill thousands of feet of elevation from miles away through rugged mountainous
terrain. We learned to conserve water as the area developed. During periods of drought, residents and
visitors alike were asked to implement reasonable water conservation measures. I removed a lawn from
my back yard and landscaped my property using best practices for xeriscape. Many of my neighbors
undertook similar actions on their properties. I witnessed considerable growth during the decades I
spent there. That community continues to develop and grow.
I question the payment proposed method of repayment of the construction, maintenance and operating
costs. It appears that overly optimistic water service fee schedules could leave the residents of
Washington County vulnerable for a hefty repayment responsibility.
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I am not interested in guaranteeing the Lake Powell Pipeline Project’s hefty costs that will likely exceed
estimates so that land speculators/developers will have the green light to try to sell large scale
residential housing developments in an arid environment. Please terminate this ill-conceived proposed
project at the earliest opportunity in order to maximize the conservation of tax payer and home owner
funds.
Sincerely,
Tom Baker
Shilo2000@outlook.com
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Wednesday, September 9, 2020 1:08 AM
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Dear Bureau of Reclamation:
I am writing to oppose the construction of the Lake Powell Pipeline for the reasons listed below:


The building of the LPP would require extensive excavation of soils and would be more than
was used in cement to build Hoover Dam.
 BOR found that areas of Mojave desert tortoise habitat would be affected by building the
LPP.
 LPP infrastructure would scar the scenic beauty of desert landscapes, disturb wildlife, and
expose archeological and cultural sites along its route.
 LPP facilities would be visible from US Highway 89 and other highways along vast, scenic
areas, compromising viewscapes for untold thousands of visitors, and affecting tourism.
 Habitat for the threatened Mojave desert tortoise is already under stress due to development
pressures; LPP construction activities would add additional stress.
 These lands draw American tourists from around the country and provide valued outdoor
recreation opportunities and would be permanently scarred by LPP’s infrastructure.
 The scenic beauty of our public lands in Washington and Kane counties is world-renowned
and drives our economies, providing thousands of jobs in hospitality and tourism. Visitors
driving to different National Parks and the Grand Staircase Escalante National Monument
would be adversely affected by the visible scars from building the LPP and the infrastructure
to support it.
 Scars from the LPP would harm scenic beauty important to Utah’s economy which is
transitioning to tourism and outdoor recreation, an industry that provides 110,000 direct jobs
and $3.9 billion in wages in the state of Utah in 2017.
 The BOR’s plan to mitigate impacts to Mojave desert tortoises is insufficient to meet the need
of protecting these threatened animals.
 The BOR must assess economic effects of lost scenic values on tourism and major events in
the region.
I am the co-founder and co-owner of Superbloom Coffee, a local St. George business that is
inspired by the beauty of the desert. Our mission as a coffee company and as a Benefit LLC is to
benefit the desert and all its inhabitants. We have learned from the desert tortoise to slow down
and appreciate our resources rather hastily growing our profits without regard for our impact on
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people and the environment. We work to minimize waste and take steps to reduce our
environmental footprint. As a business that benefits from water, we realize that there is a cost to
opposing the pipeline. It means we need to work harder to conserve the water resources we have.
The hard work is worth it to us, because the alternative is devastating to the values that inform
our work. The Lake Powell Pipeline hurts the desert southwest and everyone who calls it
home—from the tortoise to the tourist.

Thank you,
Spenser Snow Canada
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Dear Bureau of Reclamation:
My name is Tim O'Brien and I am a resident of St. George, UT and these are my comments on
the proposed Lake Powell Pipeline.
My biggest concern is that the DEID did not analyze alternatives to the pipeline such as the
effect of conservation efforts and what those conservation steps would have on the
existing Virgin River basin capacity levels. I personally xeriscaped my residence and would ask
that you evaluate the impact of xeriscaped requirements and reclamation practices in new
subdivisions, and water usage savings from providing water pricing incentives to
existing homeowners that xeriscape their residences. Further the DEIS does not address the water
usage savings by pricing residences and buisesses and agriculture based upon water usage where
high users pay more per gallon than lower volume users, therefore incentivizing residents and
businesses to conserve water.
I had requested in my December 2019 Scoping comments that the DEIS rigorously and
objectively evaluate all reasonable alternatives including reasonable alternatives that are not in
the jurisdiction of the BOR as set out in NEPA regulations 40CFR Section 1502/14. This has not
been done and violates the NEPA requirements. So it appears to me that the BOR has
demonstrated an impermissible bias by arbitrarily asserting that the premise of the study is that a
secondary water source is required for meeting existing and future demand which wrongfully
eliminates an analysis of conservation and reclamation based alternatives.
The DEIS further assumes that the Colorado river is an inexhaustible as a reliable supply of
water and does not evaluate the risk of the Colorado River Compact preventing Utah's upper
basin water allocation. Also absent is that we need Arizona's permission to access the river water
from their state in Page, AZ.
From a financial impact standpoint, the economic terms to support the project are very vague and
are based upon the premise that the debt will be paid down by record setting future population
growth, The DEIS also does not address the fact that the timing of the project greatly impacts the
amount Washington county residents pay per person over the debt payment period. It is
estimated that the cost would be $6500 per resident per year if built in 2020 but only $6500 per
resident per year if built in 2030. The DEIS does not evaluate the severe economic impact that
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would be imposed on residents and businesses if these extreme population projections are not
met and uses only best case high populations projections. Lower population projections will
make the project totally unaffordable.
9682-5

There is a lack of transparency of finance terms and costs and does not address the economic
impact on residents and businesses. Nor does it address the impact of exceeding Utah's debt
limitation. This renders the DEIS as totally deficient in determining whether the project is
economically feasible.
Please perform a reevaluation of the proposed pipeline project impact by employing the above
stated alternatives, considerations and population/ financing terms and assumptions.
Thank you
Tim OBrien
(920 445 1313)
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Dear Bureau of Reclamation,
As a resident of Washington County, UT, I have concerns about the Lake Powell
Pipeline. Having lived and worked in the county for several years now, I have seen little attempt
at water conservation nor public mention of it. I have lived in places that water every day to the
point of flooding. I have driven around the city and seen numerous examples of
overwatering. And since moving here, I have heard no official word on promoting water
conservation on a residential scale.
I understand that the county is growing rapidly, but the irreparable damage to the surrounding
ecosystem without considering alternatives is irresponsible. We have to consider the long term
effects beyond our own lives.
I am wholly against the pipeline as an option. I try as much as possible to conserve the relatively
small amount of water my family and I use, and I think this should be expected of everyone that
lives in this desert before we approve of ongoing environmental damage.
Thank you,
Stacy Hansen
stacymina@gmail.com
St. George, UT 84770

9683-1

9684

From:
Sent:
To:
Subject:
Attachments:

Steve Wolff <steve.wolff@wyo.gov>
Tuesday, September 8, 2020 7:07 PM
LPP, BOR-sha-PRO
[EXTERNAL] State of Wyoming - Lake Powell Pipeline DEIS
Comments
WyomingDraftComments_LPPP_September2020_Final.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Mr. Baxter.
Attached are the State of Wyoming's comments on the DEIS for the Lake Powell
Pipeline Project.
Please feel free to contact me with any questions.
sww
><> ><> ><> ><> ><> ><> ><> ><> ><>
Steve Wolff
Administrator, Interstate Streams Division
Wyoming State Engineer's Office
(307) 777-1942 (office)
(307) 630-1396 (cell)
steve.wolff@wyo.gov

E-Mail to and from me, in connection with the transaction
of public business, is subject to the Wyoming Public Records
Act and may be disclosed to third parties.
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State Engineer's Office
HERSCHLER BUILDING, 2 WEST
CHEYENNE, WYOMING 82002
(307) 777-6150

9684-1 Colorado River Compact(s)
MARK GORDON
GOVERNOR

9684-2 Colorado River Compact(s)

GREG LANNING
STATE ENGINEER

September 8, 2020

Via email: /p p@usbr.gov

Mr. Rick Baxter, Program Manager
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
RE: The State of Wyoming comments on the Lake Powell Pipeline Project's Draft Environmental
Impact Statement
Dear Mr. Baxter:
The State of Wyoming, through the Wyoming State Engineer and Wyoming' s Commissioner to the
Upper Colorado River Commission and Governor's representative to the Colorado River, submit the
following comments regarding the Lake Powell Pipeline Project's (LPP) Draft Environmental Impact
Statement (DEIS).
The LPP proposes to divert water from Lake Powell as part of Utah ' s Upper Colorado River Basin
apportionment and pipe it for use within the Lower Basin portion of Utah. As a general matter,
Wyoming supports Utah ' s ability to place its Compact apportionment to beneficial use, just as it also
supports the ability of other Upper Division States to do the same. Wyoming also respects Utah ' s right
to regulate the use and control of water within its boundaries. At the same time, the LPP must also
comply with the Law of the River, 1 and cannot limit the right or ability of any Upper Basin State to
develop the full apportionment made to it under the Colorado River Compact and the Upper Colorado
River Basin Compact.

1 The "Law of the River" , as mentioned in these comments, refers to the body of law existing on the date of these comments
and affecting the interstate and international use, management, and allocation of water in the Colorado River System,
including the 1922 Colorado River Compact, the Mexican Water Treaty of 1944, the 1948 Upper Colorado River Basin
Compact, several United States Supreme Court decisions, the Consolidated Decree of the Supreme Court in Arizona v.
California, the 2007 Colorado River Interim Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake
Powell and Lake Mead, the Upper Basin and Lower Basin Drought Contingency Plans, and a host of federal laws and
administrative regulations.

9684-1

9684-2

9684
9684-3 Colorado River Compact(s)
Today, the Colorado River Basin States of Arizona, California, Colorado, Nevada, New Mexico , and
Wyoming are delivering a letter to the Secretary of the Interior regarding the LPP. In that letter, the
states request that the Department of the Interior (Interior) refrain from issuing a Final Environmental
Impact Statement or Record of Decision regarding the Lake Powell Pipeline until such time as the
seven Basin States and Interior are able to reach consensus regarding outstanding legal and operational
concerns raised by the proposed Lake Powell Pipeline project. That letter is attached to these
comments and incorporated fully by this reference.

9684-4 Colorado River Compact(s)

The comments below are specific to the sections and pages of the DEIS as referenced.
Executive Summary

ES-1 Project Background - Page 1
"This LPP water is already allocated to Utah as part of its apportiomnent from the Colorado River
Compact of 1922. The UBWR intends to use up to 86,249 acre-feet per year to address future water
demands in southwest Utah. "
•

•

The 1922 Colorado River Compact apportions use of water from the Colorado River system
between the Upper and Lower Basins. It does not apportion water to any individual state. The
1948 Upper Colorado River Basin Compact apportions 23% of the water available within the
Upper Colorado River Basin each year-remaining after deducting Arizona's use-for use by
Utah. The 1948 Compact makes no allocation to the LPP itself, and Utah' s apportionment is
subject to the provisions of both Compacts. Utah has the right to regulate the use and control of
water within its boundaries.
The available water supply in any given year primarily determines the amount of water any
Upper Division State may have available to it for beneficial use. The Upper Colorado River
Commission has the powers and authorities as identified in the 1948 Upper Colorado River
Basin Compact regarding the use, and curtailment, of Colorado River system water in any of the
Upper Division States.

ES-4 Alternatives - Page 4
"Under the exchange contract, the UBWR would forbear the diversion of a portion of the natural flows
to which the UBWR is entitled and allow these flows to contribute to meeting the Endangered Species
Act Upper Colorado River Recovery Implementation Program requirements in the Green River. In
exchange, the UBWR would deplete an equal amount of water released from Flaming Gorge Dam
tlu-oughout the year and available at Lake Powell. This exchange contract would not entitle the UBWR
to call for releases from Flaming Gorge. "
•

•

This is a key part of the project description. It should be part of the summary reference to the
project when discussing diversions to avoid confusion that the project can otherwise dive1i
water from Lake Powell storage.
The DEIS lacks any additional description other than this reference to the exchange contract as
to how the water will be verified as released from Flaming Gorge and available in Lake Powell.
It also lacks discussion of the accounting for transit losses, evaporation and unpermitted
Page

12

9684-3

9684-4

9684
9684-5 Executive Summary

•

diversions. This description of the exchange contract appears to state that UBWR's ultimate
depletion will equal the amount it will forbear from diverting. The DEIS should describe the
consumptive use of the foregone diversion as compared to the ultimate depletion.
The DEIS needs to clarify the water accounting regarding the storage, delivery, diversion, and
any return flows associated with the water.

9684-5

9684-6 Project Description

9684-7 Colorado River Compact(s)

1. Introduction

9684-8 Project Description
1.1 Project Background - Page 6
"This LPP water is already allocated to Utah, an "Upper Basin" state, as part of its apportionment from
the Colorado River Compact of 1922 and the Upper Colorado River Basin Compact of 1948."
•

The available water supply in any given year primarily determines the amount of water any
Upper Division State may have available to it for beneficial use. The Upper Colorado River
Commission has the powers and authorities as identified in the 1948 Upper Colorado River
Basin Compact regarding the use, and curtailment, of Colorado River system water in any of the
Upper Division States.

"Use of Utah ' s Upper Basin water retained for LPP would be put to use in the Lower Basin, although
still within the boundaries of Utah. Scoping comments from some states question whether Upper Basin
water can be put to use in the Lower Basin but still within the boundaries of the Upper Basin state. The
Project Proponent is addressing this question with the Colorado River Basin States."
•

As of September 8, 2020, Utah and the other six Basin States have met on a number of
occasions to address significant questions under the 1922 and 1948 Compacts, including
questions regarding the accounting of such diversion and use, as well as operational issues
under the Law of the River. However, the referenced Compact issues and related substantive
legal and operational issues remain unresolved.

9684-6

9684-7

"The LPP is a water delivery pipeline that would carry water from Lake Powell in northern Arizona,
near the town of Page, west approximately I 41 miles to Washington County, Utah. "
•

1.2.1

This reference appears to indicate that the LPP will deplete Lake Powell storage. However, the
LPP relies upon an exchange contact for water from Flaming Gorge. Such references to water
sources in the DEIS should be clarified or a footnote provided to reflect that the analysis and
descriptions recognize the exchange as the basis for the LPP throughout. In addition, proper
accounting for that exchange should be provided. It has not been.
Need for the Project - Page 9

"Under median climate change scenarios, approximately 86,000 acre-feet of water will be needed
amrnally by 2060 to satisfy increased water demands of a growing population in Washington County,
Utah (Appendix B, Purpose and Need Report). A more diverse and secure water supply is needed to

Page [ 3
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9684-9 Purpose and Need
mitigate vulnerabilities to unexpected demand and supply scenarios and ensure reliable water deliveries
into the future (UBWR 2019, Attachment C)."
9684-9

•

•

1.3.3

This stated purpose may be viewed as overly narrow to inappropriately reject additional
alternatives to consider. If the purpose is to provide a reliable water supply, it is unclear as to
why the action has to be deemed to come from outside the Virgin River Basin to necessarily
achieve reliability.
Conservation or other mechanisms may also help shore up water supply reliability tlu·ough
2060. The DEIS may want to update or elaborate on why obtaining sources or taking actions
from outside the Virgin River Basin is the only way to accomplish water supply reliability and
avoid challenges to an overly narrow purpose and need.

9684-11 Colorado River Compact(s)
9684-10

9684-12 Colorado River Compact(s)

Bureau of Reclamation - Page 10

"The LPP water exchange contract and easement would need to comply with and further the purposes
of the CRSP Act and the Reclamation Project Act. "
•

1.3.6

Additionally, in the storage and release of water from all reservoirs and in the operation and
maintenance of all facilities in the Colorado River system under the jurisdiction and supervision
of the Secretary of the Interior, all federal officers and agencies must comply with the Colorado
River Compact (45 Stat. 1057), the Upper Colorado River Basin Compact (63 Stat. 31), the
Water Treaty of 1944 with the United Mexican States (Treaty Series 994; 59 Stat. 1219), the
decree entered by the Supreme Court of the United States in Arizona against California and
others (376 U.S . 340), the Boulder Canyon Project Act (45 Stat. 1057), the Boulder Canyon
Project Adjustment Act (54 Stat. 774; 43 U.S.C. 618a), the Colorado River Storage Project Act
(70 Stat. 105 ; 43 U.S.C. 620), and the Colorado River Basin Project Act (82 Stat. 885). 43
U.S.C. § 1551(c).

9684-11

One Federal Decision - Page 11

"The agencies will make their decisions, summarized in Table 1.3-1 , in a joint Record of Decision
(ROD) in accordance vvith the Memorandum of Understanding Implementing Executive Order 13807,
Establishing Discipline and Accountability in the Environmental Review and Permitting Process for
Infrastructure Projects (One Federal Decision)."
•

While the decision to issue a Record of Decision is a federal one, the agencies are required to
comply with ex.isting law in making the decision. See 43 U.S .C. § 155 l(c) . The seven Basin
States and Interior must reach consensus regarding outstanding Law of the River issues and
related legal and operational concerns raised by the proposed Lake Powell Pipeline project prior
to the decision.

Page
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9684-10 Purpose and Need

9684-12

9684
9684-13 Alternatives
2.

Alternatives Development and Screening

2.1.2

Criteria for Action Alternatives - Page 12

9684-14 Project Description

"To determine whether alternatives were reasonable under NEPA and should be carried forward for
detailed analysis in this DEIS, each alternative was evaluated against 43 CFR 46.420(b) and was
considered reasonable if it:
1. Met the need for the Proposed Project as described in Section 1.2.1, above;
2. Accomplished the purpose of the Proposed Project as described in Section 1.2.3, above; and
3. Was practical or feasible from an economical and technical standpoint."
•
•
2.3.2

9684-13

Any alternative carried forward must also comply with federal laws. See 43 U.S.C. § 155l(c).
Reclamation should also expand on why the rejected alternatives were not evaluated.
Southern Alternative (Preferred Alternative)- Page 21

"The Southern Alternative is the Preferred Alternative. It satisfies all three screening criteria because it
would meet the need for and accomplish the purpose of the Proposed Project by meeting future water
demands in Washington County by 2060, and it would establish a more diverse and secure water
supply that would mitigate uncertainties related to relying on a single source of water. It is
economically feasible based on the ability to repay the Proposed Project (see Appendix C-23 ,
Socioeconomics). This alternative is hydraulically and geoteclmically feasible. It also complies with
the directives established by the Utah State Legislahire as outlined in the 2006 Lake Powell Pipeline
Development Act. Therefore, it was carried forward for detailed analysis."
•
•

Any alternative carried forward must also comply with federal laws. See 43 U.S.C. § 1551(c).
The seven Basin States and Interior must reach consensus regarding outstanding Law of the
River issues and related legal and operational concerns raised by the proposed Lake Powell
Pipeline project prior to the decision.

2.3.2.2 Water Intake System - Page 24
"The LPP water intake system on Reclamation-managed land includes the following major
components:
1. Underground features consisting of two vertical intake shafts and six horizontal intake
tutmels.
2. An intake pump station consisting of six pumps and motors; four surge tanks; treatment
equipment (chemical, filter screens, and/or ultraviolet) for quagga mussel management; an
electrical switchyard; various electrical, mechanical, and office rooms; fencing and gates; and
an access road and parking area."
•

The DEIS lacks a clear description of the elevation of the Intake System and at what elevation
they will operate to divert water from Lake Powell in a maimer that avoids depleting Lake
Powell storage outside the boundaries of the exchange contract.

Page
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9684-15 Colorado River Compact(s)
2.3.2.12

Lake Powell Pipeline Water Exchange Contract - Page 27-28

9684-16 Colorado River Compact(s)

"This alternative relies upon the proposed LPP water exchange contract between the UBWR and
Reclamation. Under the exchange contract, the UBWR would forbear the diversion of a portion of the
natural flows of the Colorado River to which the UBWR is entitled under the Upper Colorado River
Basin Compact and the Colorado River Compact of 1922 and allow these flows to contribute to
meeting the ESA Upper Colorado River Recovery Implementation Program requirements in Reaches 1
and 2 of the Green River. In exchange, the UBWR would deplete an equal amount of water released
from Flaming Gorge Dam throughout the year and available at Lake Powell. The exchange would assist
Reclamation in meeting its ESA obligations and be in compliance with the 2006 Flaming Gorge ROD
(https://www.usbr.gov/uc/envdocs/eis/fgFEIS/index.html). It would also provide the UBWR with a
more reliable water supply for Washington County. This exchange contract would not entitle UBWR to
call for releases from Flaming Gorge."
•

•

•

•
•

UBWR is not entitled to any specific diversion or natural flow by the 1948 Upper Colorado
River Basin Compact or the 1922 Colorado River Compact. The State of Utah is entitled to
beneficially use Colorado River system water as described in Article III of the 1948 Upper
Colorado River Basin Compact.
The DEIS lacks any additional description other than this reference to the exchange contract as
to how the water will be verified as released from Flaming Gorge and available in Lake Powell.
It also lacks discussion of the accounting for transit losses, evaporation and unpermitted
diversions. Under the described scenario, it appears an additional amount of water, equal to the
volume to be diverted by the LPP, needs to be released from Flaming Gorge over and above
what is currently released under the 2006 operations ROD for Flaming Gorge, and yet the DEIS
states that UBWR is not entitled to call for releases from Flaming Gorge. It therefore appears
that Lake Powell storage is the source of water for LPP.
This description of the exchange contract appears to state that UBWR ' s ultimate depletion will
equal the amount it will forbear from diverting. The DEIS should describe the consumptive use
of the foregone diversion as compared to the ultimate depletion.
The DEIS needs to clarify the water accounting regarding the storage, delivery, diversion, and
any return flows associated with the water.
Under the proposed operations, how the Lake Powell tiers are affected relative to the 2007
Interim Guidelines needs to be discussed.

3. Affected Environment and Environmental Consequences

3.8

Hydrology- Page 113 (Also See comments on Appendix C-10: Hydrology)

3.8.1.1 Regulatory Framework and Methodology - Page 114
"The LJ>P water exchange contract was designed to be in compliance with the Flaming Gorge Record
of Decision. In other words, executing the water exchange contract would not change operations at
Flaming Gorge Dam."
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9684-17 Colorado River Compact(s)

9684-15

9684-16

9684-17

9684
9684-18

•

The DEIS lacks any additional description other than this reference to the exchange contract as
to how the water will be verified as released from Flaming Gorge and available in Lake Powell.
It also lacks discussion of the accounting for transit losses, evaporation and unpermitted
diversions.

9684-19 Hydrology

9684-20 Hydrology

3.8.2.2 Southern and Highway Alternatives - Page 117

"Colorado River/Lake Powell Hydrology
The Southern and Highway Alternatives would affect the hydrology of Lake Powell, especially when
the LPP is at full demand under drier conditions.

9684-19

The effects of this alternative are discussed in Section 3.8.2.3 , below (under Colorado River/Lake
Powell), relative to the No Action Alternative, because the comparative difference between the No
Action Alternative and the Southern and Highway Alternatives is the goal of this analysis."
•

9684-23 Hydrology

9684-20

The effects of this alternative are discussed in Section 3.8.2.3, below (under Virgin River heading),
relative to the No Action Alternative, because the comparative difference between the No Action
Alternative and Southern and Highway Alternatives is the goal of this analysis."

•

This appears to state that there will be return flows from the project in the lower reaches of the
Virgin River, potentially reaching Arizona and Nevada. Any water diverted by the LPP which is
not beneficially used solely within Utah but instead reaches the Virgin River as return flows or
otherwise must be fully described.
The seven Basin States and Interior must reach consensus regarding outstandi11g Law of the
River issues and related legal and operational concerns raised by the proposed Lake Powell
Pipeline project prior to the decision.

3.8.2.3 Comparative Analysis of Alternatives - Page 118 - 121
•

•

•

Much of the modeling used for this analysis seems to be out of date. For example, Reclamation
has had the Upper Basin' s 2016 Depletion Schedules since 2017. Why were these schedules
not used to represent Upper Basin demands?
Was the old modeling used for the basin study applied here? If so, how was it updated to reflect
crnTent conditions?
It is unclear if the modeling conducted includes any aspect of the Upper and Lower Basin
Drought Contingency Plan efforts.
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9684-21 Hydrology

9684-22 Hydrology

However, on the following page the statement is made that the reduced storage values in Lake
Powell due to the LPP are "insignificant" . These two paragraphs in seem to contradict one
another.

"Virgin River
The Southern and Highway Alternatives would affect the hydrology of the Virgin River by increasing
return flows to lower reaches of the river. There would be no additional effects to hydrology in the
Southern Alternative by amending the RMP.

•

9684-18 Hydrology

9684-21

9684-22
9684-23

9684
9684-24 Hydrology
•
•

•

The model output certainly shows Lake Powell storage to be affected by the LPP operation.
These differences are not "insignificant" as described above.
If the LPP project does operate under an exchange agreement with water stored in Flaming
Gorge, Lake Powell would presumably show no difference in elevations when the project
comes on-line. Such volumes of water would be replaced by release from Flaming Gorge.
At a minimum, a footnote should be added to clarify that the diversions would not be from Lake
Powell storage but from an exchange from Flaming Gorge. Otherwise the text implies that the
project is diverting from Lake Powell storage and analyzing affects accordingly.

9684-25 Hydrology
9684-24

9684-26 Hydrology

9684-27 Hydrology
Lake Powell Pipeline Project: Appendix C-10: Hydrology

•

•

•
•
•

Much of the modeling used for thjs analysis seems to be out of date. For example, Reclamation
has had the Upper Basin' s 2016 Depletion Schedules since 2017. Why were these schedules
not used to represent Upper Basin demands? By not showing future demands on the system, the
modeling contained in this DEIS does not appear to fully assess the impacts of the project.
Was the old modeling used for the basin study applied here? If so, how was it updated to reflect
current basin conditions?
It is unclear if the modeling conducted includes any aspect of the Upper and Lower Basin
Drought Contingency Plan efforts.
The model output certainly shows Lake Powell storage to be affected by the LPP operation.
These differences are not "insignificant" as described above.
If the LPP project does operate under an exchange agreement with water stored in Flaming
Gorge, Lake Powell would presumably show no difference in elevations when the project
comes on-line. Such volumes of water would be replaced by release from Flaming Gorge.

9684-25

9684-26

•

•

9684-30 Hydrology

9684-28

9684-29

This appears to state that there will be return flows from the project in the lower reaches of the
Virgin River, potentially reaching Arizona and Nevada. Any water diverted by the LPP which is
not beneficially used solely wjthin Utah but instead reaches the Virgin River as return flows or
otherwise must be fully described . This condition is also clearly shown on the exceedance plot
for the state line gage on page 48 .
The seven Basin States and Interior must reach consensus regarding outstanding Law of the
River issues and related legal and operational concerns raised by the proposed Lake Powell
Pipeline project prior to the decision.

Attaclunent A: Why are these the only modeling nodes being shown? Please provide a list of
"Reasonably Foreseeable Depletion Nodes" as the definition provided is inadequate. There are
projects in Wyoming that should be considered for inclusion on this list. More explanation as to
this aspect of the modeling is necessary.

9684-30

Attaclunent B: The graph provided is too small and unreadable.
9684-31
Page I 8

9684-29 Hydrology

9684-27

Page 40.
"Flows under the LPP scenario increased in the lower portions of the Virgin River near the state
line because secondary demands in 2060 were not at a level to fully reuse all Virgin River and LPP
return flows from the St. George M&l demand. "

9684-28 Hydrology

9684-31 Hydrology

9684

Thank you for the opportunity to provide conunents on the Lake Powell Pipeline Project's Draft
Environmental Impact Statement. Wyoming looks forward to working with the other six Basin
States and Interior to identify consensus solutions to the interstate questions that the Lake Powell
Pipeline raises for the entire basin.

Sincerely,

Greg Lanning
Wyoming State Engineer

cc:

Patrick T. Tyrrell
Wyoming Commissioner,
Upper Colorado River Commission
Governor' s Representative to the
Colorado River

Beth Callaway, Natural Resource & Emiironment Advisor for
Governor Mark Gordon
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9684-32 NEPA Process
Colorado River Basin States Representatives of
Arizona, California, Colorado, Nevada, New Mexico, and Wyoming

September 8, 2020

VIA ELECTRONIC MAIL- COPIES TO FOLLOW VIA US MAIL
The Honorable David L. Bernhardt, Secretary .
U. S. Department of the Interior
1849 C Street, NW
Washington, DC 20240
Dear Secretary Bernhardt:
As Governors' representatives of the Colorado River Basin States of Arizona, California, Colorado,
Nevada, New Mexico, and Wyoming, we write to respectfully request that your office refrain
from issuing a Final Environmental Impact Statement (FEIS) or Record of Decision (ROD) regarding
the Lake Powell Pipeline until such time as the seven Basin States and the Department of the
Interior (Interior) are able to reach consensus regarding outstanding legal and operational
concerns raised by the proposed Lake Powell Pipeline project.
The Colorado River Basin States face daunting challenges as populations continue to grow, water
demands increase, and supplies diminish. In addressing these challenges, the Basin States,
together with the past several presidential administrations, have cultivated cooperative
relationships that yielded greater understanding of the unique issues facing each state and a
more comprehensive recognition of basin-wide obstacles to sustainable and resilient river
operations. At the same time, the Basin States have been careful to preserve each state's rights
and obligations under the 1922 Colorado River Compact, the 1948 Upper Colorado River Basin
Compact, and other elements of the Law of the River. It is in that spirit that we write to you
today.
The proposed Lake Powell Pipeline project will divert water from the Upper Basin to serve
communities located within the Lower Basin in Utah. This diversion and use of Colorado River
water as currently described by Utah and the Lake Powell Pipeline Draft Environmental Impact
Statement issued June 8, 2020 (LPP DEIS) raises significant questions under the 1922 and 1948
Compacts, including questions regarding the accounting of such diversion and use, as well as
operational issues under the Law of the River. The LPP DEIS states that Utah is addressing those
questions with the other Basin States, and to that end Utah and the other six states have met on
a number of occasions. However, the referenced Compact issues and related substantive legal
and operational issues remain unresolved.

9684-32

9684
9684-33 NEPA Process
For more than twenty years, the Basin States, including Utah, and Interior have worked tirelessly
to achieve and maintain the reputation of the Colorado River as a model for other systems of
management by consensus and collaboration. Remarkably, this consensus and collaboration has
occurred - successfully - during a time of both unprecedented, supply-shrinking, multi-decade
drought, and massive population growth in the Colorado River Basin. Together we accomplished
many th ings once thought highly improbable, if not impossible, all to the benefit of those who
rely on the Colorado River. Important examples of these efforts include the 2007 Colorado River

Interim Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake Powell and
Lake Mead (Guidelines), Minutes 319 and 323 to the 1944 Water Treaty with Mexico, and the
Upper and Lower Basin Drought Contingency Plans in 2019. The Basin States also worked
collaboratively to support the Navajo-Gallup Water Supply Project in New Mexico, a project that
delivers a portion of New Mexico' s Upper Basin allocation to New Mexico lands in the Lower
Basin. The proposed Lake Powell Pipeline would achieve a similar result for Utah. The State of
Utah has been a critical partner through all of these efforts. As a result of the collaborative
approach embodied in these successes and other efforts, we have not only limited the risk that
the Colorado River system will crash, we have done so without introducing the unpredictability
and untimeliness of having courts weigh in on Colorado River management.
The La ke Powell Pipeline's prospects for success are substantially diminished if we are compelled
to address such issues in the context of the current Lake Powell Pipeline NEPA process rather
than through the collaborative, seven-state process we have developed . Moreover, we believe
the probability of multi-year litigation over a Lake Powell Pipeline FEIS or ROD is high, and that
certain Law of the River questions properly left to discussions and resolution between the states
are likely to be raised in such suits. That is not a recipe for creating the kind of meaningful and
positive change needed to sustain the Colorado River in the coming decades.
As we have in our past efforts, we commit through this letter to act in good faith to identify
consensus solutions to the interstate questions that the Lake Powell Pipeline raises for the entire
basin . But that work is undeniably best undertaken as part of a seven-state process rather than
as an incident to the NEPA process or ensuing litigation with third parties conducted by courts .
We thank Interior and Reclamation for be ing an integral part of our successes on the Colorado
River over the past twenty years, and we look forward to meeting the substantial challenges that
we all see on the horizon through continued hard work, ingenuity, and, most importantly,
collaboration.
Sincerely,

Thomas Buschatzke, Director
Arizona Department of Water Resources

9684-33

9684

Rebecca Mitchell, Director
Colorado Water Conservation Board

New Mexico Office of the State Engineer

Joh'h J. Entsmtflger, General Ma; ;ger
Southern Nevada Water Authority

Eric Witkoski, Executive Director
Colorado River Commission of Nevada
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~atrick T. Tyrrell
State of Wyoming
cc:

Dr. Timothy R. Petty, Assistant Secretary for Water and Science
Brenda Burman, Commissioner of Reclamation
Rick Baxter, Project Manager, Provo Office, Upper Colorado Region,
Bureau of Reclamation
Todd Adams, Director, Division of Water Resources, State of Utah

9685
9685-1 Socioeconomics
From:
Sent:
To:
Subject:

Sunny Mavor <sunny.mavor@gmail.com>
Tuesday, September 8, 2020 6:09 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I live a good portion of the year in Ivins, Utah. We chose to buy in our neighborhood specifically
because it is an environmentally sensitive, water conservation oriented area. We only have
native, xeriscaped plants in the untouched perimeter of our small piece of land. However, when
I see newer construction going in just a few miles from our home, I'm aghast that local rules still
allow water-thirsty Kentucky bluegrass sod to be laid down. I'm shocked when I see lines of
idling vehicles at the car wash and residents washing their driveways with a hose. What a
tremendous waste of our precious water. This is the exact opposite of smart growth...and so
easily avoidable. I'm appalled at the lack of foresight to install stringent and penalty-based
conservation measures such as many areas of southern California have successfully
implemented.
Living in Washington County, Utah, I'm particularly sensitive to the BOR's estimate of future
water needs and the consequent recommendation of a 'need' for the Lake Powell Pipeline. With
smart growth guidelines and simple conservation measures the LPP is simply not needed. I have
no interest in paying for the poorly envisioned EIS and the short sighted forecasting that does not
adequately estimate future needs. The water need projections are inaccurate and inflated.
Growth projections for the St. George/Washington County must be more accurate, more
inclusive of new technologies and more in tune with accurate population projections.
Conservation and accuracy must outweigh a multi-billion dollar boondoggle such as the LPP.
Sincerely,
Susan P. Mavor, MS
Ivins, UT
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From:
Sent:
To:
Subject:

Scott Bowen <swbowen@msn.com>
Tuesday, September 8, 2020 3:13 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on Lake Powell Pipeline project

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

September 8, 2020

Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
c/o lpp@usbr.gov

Dear Sir or Madam:

We live in St. George. Our water is supplied by the City through the Washington County Water
Conservancy District. Our home has low flow fixtures, extensive rock landscaping, drought
resistant plants, a very small lawn area, and low flow drip irrigation and lawn sprinkler systems
on a timer. Other homes in our area have similar water conservation features. The City
prohibits outdoor watering during the daytime.
We previously lived in Arizona and California. For comparison, in Arizona we had a larger area
of lawn. In Southern California, we had a large expanse of lawn in front and back yards, like
most of our neighbors, sprinklers for lawns, shrubs and trees, and no rock landscaping or drip
irrigation.
The Lake Powell Pipeline must be approved and built. The specific route selected is not as
important as building the pipeline. This issue has gone on for decades and it is time to build the
pipeline and let Utah use more of its rightful share of Colorado Basin water.

1) The pipeline would allow Utah to use Utah's own water share. Utah is not trying to take
one drop of water that is not already part of its share of water from the Colorado River
Basin.
The pipeline would transport water that is part of Utah's share. The water resource already is
being collected and stored in the river system, and the pipeline would not take away, degrade,
deplete or destroy water resources in any small valley or local area.
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It is Utah's water to use, and the State supports this pipeline project.
2) The pipeline and the water it will carry are absolutely needed.
Just as other states and areas have done, Washington County is appropriately planning for the
future and seeking to transport water for its water security and its future water needs.
Washington County is among the fastest growing areas of the State, and it needs to plan ahead
for future managed growth. Some people may want to take risks and not plan ahead. They
should cancel their own insurance policies, but should not ask the rest of us to live without
some insurance. Some critics suggest that water will be more expensive. There is something
worse than cost, and that is not having enough water when you really need it.
Washington County needs a reliable additional water supply with significant volume. Currently,
we are completely reliant on the Virgin River system as the sole source for our water. We live
by the Virgin River and watch it flow moderately in the winter and spring, but it has dwindled to
almost a trickle this summer.
Conservation is important and we have conservation features and techniques at our
home. Water conservation should continue and increase, but we still need to diversify our
water supply before it is too late. This lengthy process demonstrates the need to plan ahead.
Of course, if the volume of water in the Colorado River system fluctuates in the future, as it has
in the past, so would the volumes that represent the shares of the participants. If we
experience extended droughts or global warming, we would be better prepared with a
diversified water supply with access to both the Virgin River Basin and the Colorado River
Basin.
3) The Bureau should honor the choices of elected and appointed representatives to support
the pipeline.
Elected local governments and local agencies in Washington County support the pipeline, after
spending countless hours reviewing and analyzing it. Some other individuals and groups may
be opposed, which essentially means they want to force all of the residents to bear the risks of
running short of water and/or destroying the economy of Southwestern Utah. The answer is
that the opponents had opportunities to vote for elected representatives that would support
their views. People voted, and the state and local governments and agencies support the
pipeline. That is how our system works, and the Bureau should honor it.
4) Each of the Lower Division states has alternative sources of water and does not need to
"steal" water from Utah.

9686-1

9686

The River reportedly gets about 90% of its water from the mountains of Colorado, Wyoming,
Utah and New Mexico.
Each of the Lower Division states has alternatives for water resources, which are discussed in
more detail in the Appendix below. For example, Arizona and Nevada are "banking" water for
future use. Arizona and California have aqueducts that could be covered to reduce
evaporation. Arizona apparently is exporting water via alfalfa and hay to the Middle East and
China. Southern California discharges its rainwater into the ocean instead of using it. All three
states could adopt Orange County's systems for using treated wastewater. Of course, these
states make their own choices.
Some people apparently oppose the Lake Powell Pipeline because water transported to
Washington County then would not be available as "excess" water for Arizona, Nevada and
California. The short answer is that water to be transported in the pipeline is -not their water, it
is Utah's water.
5) If the Lake Powell Pipeline is not allowed and Utah is prevented from using its rightful
share of Colorado River water, then in fairness the delivery systems of other, Lower Division
states should be reduced as well.
If anyone thinks Utah should just give up its share so others can take it, I respectfully suggest
that they should go first to the Colorado River users with the largest shares and other
undeveloped resources. Reportedly, about 2/3 of the water overall goes to agriculture, and
about 27% goes to California.
"When you look at the Los Angeles River being between 50% and 70% full during a storm, you
realize that more water is running down the river into the ocean than what Los Angeles would
use in close to a year." "What a waste of water supply." (Mark Gold, then UCLA's Associate
Vice-Chancellor for Environment and Sustainability) (Ref. F).
California's Imperial Irrigation District reportedly is the largest single user of Colorado River
water, and takes 3.1 million acre-feet per year or about 20% of all of the river's water, which is
as much as Arizona and Nevada combined take from the river. (Ref. A).
Conclusion
The Bureau and all stakeholders have engaged in a lengthy and comprehensive review and
analysis of the proposed Lake Powell Pipeline. As a result of this process, the Draft EIS
concludes, among other things, that:
a) Having the Virgin River Basin as the sole source water supply "presents challenges in
providing a reliable water supply for a fast-growing population." (DEIS at 3); and
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b) "A more diverse and secure water supply is needed to mitigate vulnerabilities to unexpected
demand and supply scenarios and to ensure reliable water deliveries into the future." (DEIS at
3).
The Lake Powell Pipeline project would meet these needs.
The former general manager of the Southern Nevada Water Authority, has asked:
"[W]hat state is going to give up [its] birthright?" (Ref. B, Part 3). That is an excellent
question.
It is past time for Utah to enjoy a little more of its birthright! The Lake Powell Pipeline should
be approved immediately and built forthwith!
I would be happy to discuss these issues further with you.
Very truly yours,
Scott W. Bowen
Scott W. Bowen

APPENDIX
Potential alternative water resources for Lower Division states.
Possible future circumstances in other states do not justify depriving Utah of its rightful share of
Colorado River water. The choices of how to develop and use water resources appropriately
are for each state's and each area's elected representatives, so the following items are not
meant as criticism.
Arizona
a) Arizona has a thoughtful, plan-ahead program to deal with water fluctuations and possible
reductions. For years, the Arizona Water Banking Authority has stored the state's unused
Colorado River water in underground aquifers, and ultimately can make it available to mitigate
shortages during extended droughts. (Ref. C). Arizona also has done a good job in newer
residential areas of encouraging rock landscaping and capturing rainwater run-off into
groundwater recharge basins.
b) Over time, Arizona has lined the canals of the Central Arizona Project, but the canals still are
uncovered. Covering the canals would greatly reduce water lost through evaporation.
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c) In effect, Arizona is -exporting water to Saudi Arabia and China, and could regulate and
reduce the pumping of groundwater for "export". Arizona groundwater is used to grow alfalfa
that is shipped to Saudi Arabia to feed cows. One such area in Arizona has 15 wells that each
can pump 1.5 billion gallons of water per year. That would amount to about 22.5 billion gallons
per year, which should be enough to supply the needs for a year of over 700,000 Arizona
families of four. A U.A.E. company also reportedly is "exporting" Arizona water via hay to
China. (Ref. D).
d) Arizona could consider increased use of recycled wastewater. Some wastewater is being
recycled for use as cooling water for the Palo Verde Nuclear Plant. There may be additional
wastewater volumes that could be treated to drinking water quality and reinjected into
aquifers, as does Orange County, California. (Ref. G).
Nevada
e) News reports indicate that Southern Nevada is striving to make good use of its Colorado
River water. (Ref. B). Nevada has thoughtful, plan-ahead programs to "bank" water in Arizona,
California, Lake Mead and local aquifers, and for water conservation and reuse. (Ref. B, Parts 2,
7). Southern Nevada uses landscape rock along freeways and in neighborhoods. There are
some residences with expansive lawns, and areas with golf courses and prominent water
fountains, but these are Southern Nevada's choices to make within its water share.
California
f) Decades ago, California planned for and built extensive systems for water resources. The
State Water Project includes reservoirs, aqueducts, power plants and pumping plants, and it is
more than 700 miles long. It is designed to deliver nearly 4.2 million acre-feet of water per
year. Much of the water infrastructure was built 50 or more years ago. (Ref. E).
g) Press reports indicate that California alone gets 27% of the Colorado River water, and that
the largest single user is California's Imperial Irrigation District. (Ref. A).
h) California has not always been a very wise steward of its extensive water resources. At
times, up to 250,000 acre-feet of water reportedly have been flushed from reservoirs into the
ocean. Much of its aqueducts are uncovered. In Southern California, landscape rock is
practically unknown. Trees and shrubs are planted and watered everywhere, including along
freeways and streets. A desalination plant was built near Santa Barbara and then left to
deteriorate. Rainwater in Southern California is directed into channels and discharged to the
ocean, without saving that resource for use. (Ref. F).
i) Orange County has demonstrated that it can treat wastewater to drinking water quality for
reuse, and it injects the treated water into aquifers for polishing to avoid perception issues. If
needed, this could be done throughout Southern California. (Ref. G).
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Through their elected and appointed representatives, states and localities make their own
choices for how water is used and reused, and also for how water is wasted. California and
Arizona have built extensive transportation systems for water resources. Residents of other
states are not in a position to question Utah and Washington County building a relatively small
pipeline to transport part of Utah's share of Colorado Basin water.
REFERENCES (last visited 09-08-20):
Ref. A) "A long-simmering water battle comes to a boil in Southern California", Los Angeles
Times, June 18, 2020.
https://www.latimes.com/environment/newsletter/2020-06-18/southern-california-waterbattle-imperial-colorado-river-boiling-point
Ref. B) "The Water Question", Las Vegas Review Journal, Mar.
2019. https://www.reviewjournal.com/news/the-water-question/

Ref. C) Arizona Water Banking Authority. https://waterbank.az.gov/about-us.
Ref. D) "Saudi Hay Farm in Arizona Tests State's Supply of Groundwater", NPR, Nov. 2, 2015.
https://www.npr.org/sections/thesalt/2015/11/02/453885642/saudi-hay-farm-in-arizonatests-states-supply-of-groundwater
Ref. E) https://water.ca.gov/Programs/State-Water-Project
Ref. F) "California wastes most of its rainwater, which simply goes down the drain", Los Angeles
Times, Feb. 20, 2019.
https://www.latimes.com/local/lanow/la-me-rainwater-lost-wet-winter-california-20190220story.html
Ref G) Orange County Water District, What We Do, Water Reuse.
https://www.ocwd.com/what-we-do/water-reuse/
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From:
Sent:
To:
Subject:

Tom & Toni Bain <tbaintoo@gmail.com>
Tuesday, September 8, 2020 8:47 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9687-2 Aquatic Invasive Species

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:

I have several concerns about the proposed Lake Powell Pipeline project.
It doesn’t appear that UDWR has secured consent of the other Colorado River Basin states or
Congress to transfer water for the Upper Basin to the Lower Basin, in violation of the Colorado River
Compact. It does, however, appear that Arizona Department of Water Resources has objections to this
possible transfer. This seems to indicate that there is no guarantee that the water will be available to
Utah. This makes the project very risky at best, and impossible at worst.
It appears that there is no viable plan to address the Quagga mussel issue. These invasive
aquatic species are definitely infesting Lake Powell and without a clear vision of how to keep them from
traveling the pipeline, it is pretty well assured that they will be in the pipeline and ultimately in our
reservoirs and possibly the Virgin River as a result of this project. I have been to Lake Powell since they
have gotten the quagga infestation, and it is extremely unpleasant. The shores are covered in sharp
shells, the beaches smell of dead mussels and the damage to boats is expensive and sometimes ruinous.
Without a clear, proven plan to keep these mussels away, there will be a large additional expense to
mitigate the infestation which has not been added to operating or construction costs.
The Colorado River and watershed are dwindling. Every year there is a bit less water available.
With Utah’s right being a percentage of the Upper Basin allocation, it seems possible that the pipeline will
never carry water, but the cost will be borne by the entire state of Utah either way, and most heavily by
the residents of Washington County. Further, without a lot of future development, the cost of this pipeline
will be too large for current residents to repay. If development is pushed as a way to pay and the pipeline
doesn’t ever carry water, our current water supply could be overallocated very easily. This would be a
loss to all residents of Utah.
Washington County has not pursued conservation as vigorously as other desert communities. It
would be best to take that approach before spending billions on a water project that is this risky and this
expensive.
Given all of the above concerns and more, I would request that this project be abandoned in favor
of conservation measures and investigation of more secure sources of water.
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Thank you ,
T Bain
tbaintoo@gmail.com
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9688-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Tom Biersbach <tbiersbach@gmail.com>
Tuesday, September 8, 2020 2:33 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I am opposed to the Lake Powell Pipeline . I believe that water should be conserved. Fresh
water represents only about 1% of the water on earth. With increases in population, this water
must be conserved. The pipeline, in my opinion, ignores conservation and, instead, just tries to
cut into already limited resources.
My primary objections are below:
BOR introduced an arbitrary new “requirement” that Washington County must have a “second
source” of water and made this a critical “purpose and need” for the LPP. Water conservation
alternatives were summarily rejected based on this assertion.
BOR arbitrarily dropped consideration of a viable, reasonable water conservation alternative.
Thank you for your consideration.
Tom Biersbach
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Terri Draper <Terri.Draper@imail.org>
Tuesday, September 8, 2020 3:21 PM
LPP, BOR-sha-PRO
Mitchell Cloward; Zach Renstrom
[EXTERNAL] Lake Powel Pipeline support
LPP Support.docx

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Please add the attached letter from Dixie Regional Medical Center Administrator Mitch Cloward to the
letters of support for the Lake Powell Pipeline.
Thank you,
Terri Draper
Director, Marketing and Communications
South Hospitals
O: 435-251-2108 | C: 435-632-1946
Dixie Regional Medical Center
1380 E. Medical Center Drive
St. George, UT 84790
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NOTICE: This e-mail is for the sole use of the intended recipient and may contain confidential
and privileged information. If you are not the intended recipient, you are prohibited from
reviewing, using, disclosing or distributing this e-mail or its contents. If you have received this email in error, please contact the sender by reply e-mail and destroy all copies of this e-mail and
its contents.
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RIVER ROAD CAMPUS
1380 East Medical Center Drive
St. George, UT 84790
400 EAST CAMPUS
544 South 400 East
St. George, UT 84770
435.251.1000
435.251.2115 Fax

September 9, 2020

Mr. Rick Baxter, Program Manager
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
Mr. Baxter:
In 1976, Intermountain Healthcare purchased a new 65-bed hospital in St. George, Utah, to serve
its approximately 20,000 residents. Projections indicated the new hospital would meet the needs
of the community until 2020.
Since 1976, Washington County’s population has increased approximately 800%. Intermountain
Healthcare has completed a series of expansions over the decades, investing millions to provide a
growing community needed medical services.
In 2018, we completed a $300 million expansion that added 500,000 square feet to the hospital
including a new cancer center which is home for Intermountain Healthcare’s Precision Genomics
program, that serves patients from around the globe. We are now a 284-bed hospital, employing
nearly 3,000 caregivers in the St. George area.
Intermountain Healthcare has grown with this region, which consistently exceeds growth
projections. We are grateful for local planners who have developed the needed resources to
sustain our growing population and allowed us to do our job.
Hospitals, by nature, are high water users. Intermountain Healthcare is dependent on water from
the Washington County Water Conservancy District to serve our patients. Efforts to expand and
diversify the local water portfolio are supported by the hospital. We consider the Lake Powell
Pipeline essential to meet the future needs of our community and request the Bureau of
Reclamation approve the preferred pipeline alternative so this project may move forward. The
health and safety of our residents depend on access to clean, reliable water sources.
Sincerely,

Mitch Cloward, Administrator
Intermountain Dixie Regional Medical Center
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From:
Sent:
To:
Cc:
Subject:

Terri Draper <Terri.Draper@imail.org>
Tuesday, September 8, 2020 11:45 AM
LPP, BOR-sha-PRO
Zach Renstrom
[EXTERNAL] Support for the Lake Powell Pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Mr. Rick Baxter
U.S. Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, UT 84606
Dear Mr. Baxter,
Water is the most critical resource to facilitating the growth of this lovely, desert region and I
and my family strongly encourage you to do everything in your power to help make the Lake
Powell Pipeline a reality. Our water resources are in short supply and the need for water
redundancy and increased capacity is clear if we are to be able to continue to grow with steady
strength into the future.
I commend the Washington County Water Conservancy District (WCWCD) for the extensive
work they have done in locating and developing water sources to meet the needs of one of the
fastest growing areas in the nation. Conservation is important and our district does a remarkable
job leading out with it. It is not enough. I have every confidence that the research that has been
done over the past two decades will yield a wisely funded, workable waterway that will serve us
well.
As the mother of three and grandmother of 10, my strong desire is that our young people will be
able to continue to live in and enjoy the scenic beauty of southwestern Utah, along with their
children and their children’s children for many generations to come. Thank you for your
assessment of this project. We are supportive of your efforts and look forward to observing
completion of this impactful, critical project.
Sincerely,
Terri Draper
2031 S. Vista Ct.
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St. George, UT 84790
NOTICE: This e-mail is for the sole use of the intended recipient and may contain confidential
and privileged information. If you are not the intended recipient, you are prohibited from
reviewing, using, disclosing or distributing this e-mail or its contents. If you have received this email in error, please contact the sender by reply e-mail and destroy all copies of this e-mail and
its contents.
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9691-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Peacefullness - <thisisearthradio@gmail.com>
Wednesday, September 9, 2020 12:27 AM
LPP, BOR-sha-PRO
[EXTERNAL] Don't make a pipeline

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hi. My name is Jimmy Ostler. I live in St. George, Utah. I don't want there to be a pipeline to
bring water from Lake Powell. Thank you.
Peace
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9692-1 Socioeconomics
From:
Sent:
To:
Subject:

Tim Clarke <timclarke1@live.com>
Tuesday, September 8, 2020 7:31 PM
LPP, BOR-sha-PRO
[EXTERNAL] Re: Comments on the Lake Powell Pipeline Draft
EIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

From: Tim Clarke
Sent: Tuesday, September 8, 2020 5:03 PM
To: lpp@usbr.gov <lpp@usbr.gov>
Subject: Comments on the Lake Powell Pipeline Draft EIS

Dear Bureau of Reclamation:

I am writing in support of the No Action Alternative for the Lake Powell
Pipeline Draft EIS.
I oppose building the Lake Powell Pipeline because it is too expensive ($2
billion or more) and will impose an unacceptable burden on Utah taxpayers.
Overall costs have not been adequately calculated or presented to the public
as the terms of financing have not been determined yet. More research
should focus on cheaper alternatives such as water conservation prior to any
further consideration of the project.
Financing terms in the 2006 LPP Development Act are vague and the Lake
Powell project’s financial viability is questionable, and the lack of
transparency on costs is troubling for a public project of this size. Basically
LPP is unaffordable for Washington County water users.
The USBR should evaluate the financial feasibility of the project before
proceeding, and the EIS should determine the adverse economic effects of
paying for the LPP on residents and businesses in Washington County and
Utah.
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BOR does not analyze the effects of different terms of financing, nor does it
take into consideration recent events such as an economic recession
resulting from the 2020 novel coronavirus pandemic. Neither does BOR
acknowledge that education, social services, health care services, and public
employment are already facing many challenges competing for funding,
making paying for the LPP an even more significant burden for residents.
Low-income residents especially in Washington County would be faced with
a quadrupling of water rates, doubling of impact fees, and property taxes
going to WCWCD increasing by more than 50 percent.
Furthermore a 2019 Utah legislative audit found that Washington County’s
ability to pay relies on growth, but low population growth caused by high
repayment costs for LPP could make the project unaffordable. Lower than
projected population growth would increase the debt burden per person and
could make the project unaffordable for residents.

Thank you for considering our comments.

Respectfully,

Tim Clarke and Leonore de Peyer
5001 Angel Canyon Road
Kanab, Utah 84741
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From:
Sent:
To:
Subject:

Tim Clarke <timclarke1@live.com>
Tuesday, September 8, 2020 7:03 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comments on the Lake Powell Pipeline Draft EIS

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:

I am writing in support of the No Action Alternative for the Lake Powell Pipeline
Draft EIS.
I oppose building the Lake Powell Pipeline because it is too expensive ($2 billion
or more) and will impose an unacceptable burden on Utah taxpayers. Overall
costs have not been adequately calculated or presented to the public as the terms
of financing have not been determined yet. More research should focus on
cheaper alternatives such as water conservation prior to any further consideration
of the project.
 BOR does not analyze the effects of different terms of financing, nor does it take
into consideration recent events such as an economic recession resulting from the
2020 novel coronavirus pandemic.
 BOR doesn’t acknowledge that education, social services, health care services,
and public employment are already facing many challenges competing for funding,
making paying for the LPP an even more significant burden for residents.


Explain why - See talking points below. [For example, financing terms in the
2006 LPP Development Act are vague and the Lake Powell project’s
financial viability is questionable, the lack of transparency on costs is
troubling for a public project of this size, LPP is unaffordable for Washington
County water users, etc.]
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Propose recommendations [for example, the USBR should evaluate the
financial feasibility of the project before proceeding, the EIS should
determine the adverse economic effects of paying for the LPP on residents
and businesses in Washington County and Utah, etc.]



Include a personal note [for example you are resident of Kanab, worry that
the LPP will take money away from education, healthcare, social programs
and infrastructure or raise taxes, etc.]



Thank the Bureau of Reclamation for considering your comments.



Close with your name and address - and hit send!

You can cut-n-paste from the talking points below, pick the points
you like, delete the others, reword, add personal comments to make it
your own.

Topic 4: Under state law, all Utahns would be responsible for $2 billion or more
of public debt if the Lake Powell Pipeline is constructed.
What the Draft EIS says or doesn’t say:


BOR fails to analyze how a multi-billion-dollar project would affect citizens
throughout the state, and the Washington County families and businesses
who must eventually repay the state.



BOR expects the costs of the pipeline, including interest, would be financed
by the state and repaid by Washington County residents. The financed
costs are estimated at $1.590-1.643 billion, which is equal to a debt burden
in Washington County of $8,700 per person in 2020.



BOR’s socioeconomic analysis covers only four counties (Washington,
Kane, Coconino, and Mohave), ignoring how this project would affect Utah’s
bonding limit.
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BOR does not analyze the effects of different terms of financing, nor does it
take into consideration recent events such as an economic recession
resulting from the 2020 novel coronavirus pandemic.



BOR doesn’t acknowledge that education, social services, health care
services, and public employment are already facing many challenges
competing for funding, making paying for the LPP an even more significant
burden for residents.

Why this is a problem:


, , so it’s difficult to assess the actual burden on the residents and the state.



The State of Utah’s audit 2019 found that the LPP’s financing terms in the
2006 LPP Development Act are vague, making the Lake Powell project’s
financial viability questionable for the state and residents.



Already in 2020, the state has held five special sessions to address Utah’s
expected budget shortfall due to COVID-19 pandemic costs and decreasing
tax revenue.



The LPP would be a Utah project that will encumber state bonding capacity
for decades, which means less funding for state needs such as education,
highways, and public health.



The lack of transparency on costs is troubling for a public project of this
size, especially considering how long this issue has been studied.



Lower than projected population growth would increase the debt burden per
person and could make the project unaffordable for residents.



A 2019 Utah legislative audit found that Washington County’s ability to pay
relies on growth, but low population growth caused by high repayment costs
for LPP could make the project unaffordable.

Commenting guidance:
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The DEIS is deficient because it doesn’t determine whether the LPP project
is financially feasible for WCWCD.



The BOR doesn’t address the adverse economic effects of paying for the
LPP on residents and businesses.



The BOR doesn’t address the economic impact on residents and
businesses, especially low-income residents in Washington County who are
faced with a quadrupling of water rates, doubling of impact fees, and
property taxes going to WCWCD increasing by more than 50 percent.



BOR must disclose all of the actual costs of the pipeline, including the
financing costs.

Personal Note/Experience:


Have you had personal experience living in a city or state that was
financially overextended by a large project that was not needed? Share this
experience in your comments.



Are you alarmed because the LLP will rob public dollars from other more
pressing needs in our state like education, healthcare, etc? Express your
concern in your comments.



How does this pandemic economy impact your concerns about the costs of
building the LPP? Tell the BOR about your concern.

Sent from Outlook
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From:
Sent:
To:
Subject:
Attachments:

Otto De Groff <topootto@gmail.com>
Wednesday, September 9, 2020 12:27 AM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Comments
Lake Powell Pipeline Review.docx

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Bureau of Reclamation (Provo Area Office),
After recently learning of the public comment period on the LPP, I knew I needed to submit my
thoughts on the proposed project. I have family in Washington County, and have seen both the
water needs and uses in the area.
I hope my comments will be of aid in the process of determining the need for the LPP.
Attached are my comments, saved as a word document.
Sincerely,
Otto De Groff
801-420-6129
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Review of the Proposed Lake Powell Pipeline

1Undergraduate

Otto W. De Groff1
Student, Department of Plant and Wildlife Sciences, Brigham Young University

After careful review of the proposed Lake Powell Pipeline (LPP), I have concluded that this
project, as described in the Environmental Impact Statement (EIS), is unnecessary and should
not be carried out as planned. In this paper, I will organize my argument against pipeline
construction into three parts, including 1) variability in Colorado River streamflow, 2)
downstream effects of the LPP, and 3) water use in Southern Utah.
1) Variability in Colorado River streamflow
Section 3.8 of the EIS discusses hydrologic impacts the LPP will have on the Colorado River.
Water flow in the Upper Colorado River comes primarily from snowmelt in the Rocky
Mountains of Colorado, Utah, and Wyoming, and thus fluctuates annually, according to
differences in depth and duration of snowpack. Section 3.8.1.3 of the EIS states that average
annual flow at Lee’s Ferry on the Colorado River varied from 5.4 to 24.18 maf (million-acre
feet), over a 113-year period from 1906 to 2010. This is an incredible amount of variability,
which influences water level both at Lake Powell and downstream of the reservoir.
Climate change is a large factor influencing this dramatic year-to-year difference in river flow
(Vano et al., 2014). As noted in Appendix B of the EIS, Section 7.2.3 (Conclusion), a “warmer,
wetter climate change [scenario] . . . [is] unlikely according to recent scientific literature”.
Climate change predictions regarding the Colorado River’s future flow point toward increased
duration and severity of future droughts. This, I understand, is precisely the reason for the
pipeline - to provide a thirsty Washington County with enough water. However, drawing water
out of a highly variable watershed is not a wise decision. Rather than find more ways to use
water in the arid western U.S., I believe we should be working towards increased conservation
of this precious resource.
2) Downstream effects of the LPP
The EIS for the project does a wonderful job in explaining how the LPP will affect land, water,
cultural, historic, and many other resources in the area immediately surrounding the pipeline.
What the EIS does not do is show what impacts the pipeline will have on the Colorado River
downstream of Lake Powell. Section 3.8 states that the “LPP would contribute to reduced

9694-1

9694

storage values in Lake Powell”, but “this contribution is within the variability affected by
hydrology and is insignificant compared against both hydrologic variability and cumulative
reasonably foreseeable projects” (section 3.8.2.2). I believe this description is used here only to
justify consumption and use of water from the Colorado River. The LPP will take water from the
Upper Colorado River Basin, which in turn will reduce river volume downstream, all the way to
Mexico.
At the river’s terminus in Mexico, water has not flowed regularly since the mid-1900’s. In 2012,
the U.S. and Mexico agreed to release water into the lower Colorado River Delta, in what is
referred to as Minute 319. In 2014, U.S. dams released water to Mexico, helping to restore
riparian habitat south of the U.S. - Mexico border. (Schlatter et al., 2015). This one-time event
led to significant wetland restoration in the river delta. However, I believe we should and can
do better than this. Prolonged drought in the Lower Colorado River Basin has led to declines in
habitat for birds and other species. “Out-of-basin water transfers” contribute to this decrease
in river flow (Hinojosa-Huerta et al., 2013).
Mexico lies at the end of an overallocated river. Between Lake Powell and the U.S. border,
thirsty residents of Arizona, Nevada, and California suck the Colorado dry. The federal
government predicts that in 2021, the surface elevation of Lake Mead may fall under 1,075 feet
(LVVWD website). This would result in shortages of water for Southern Nevada. The Southern
Nevada Water Authority (SNWA) website lays out plans to deal with future shortages of water
(SNWA website). With so many people relying on a drying river, why are we attempting to build
yet another pipeline to draw water out of this watershed?
The central, underlying issue facing the Colorado River is of overuse. Over the past century,
demand for water from the Colorado River has increased, while flows have decreased. The
decade from 2000 to 2010 represents the lowest average flows ever recorded at Lee’s Ferry
(Robison and Kenney, 2012). What will the coming years bring? Over the last decade (20102020), we have witnessed ongoing variability in precipitation and streamflow in the western
U.S. Out of all river basins in the west, the Colorado River is most susceptible to reductions in
discharge due to global warming (Das et al., 2011).
3) Water Use in Southern Utah
Appendix B, Section 4.2 of the EIS outlines Washington County’s numerous water resources.
These include reservoirs, pipelines, and wells within the county. Combined reliable and planned
water supplies for Washington County (excluding the LPP), is 98,727 acre-feet per year
(Appendix B, 4.2.5). Multiplying this value by 325,851 (1 acre-foot = 325,851 U.S. gallons) gives
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us a value of 32.17 trillion U.S. gallons annual water supply, or 88.14 million U.S. gallons daily
water supply. This value divided by 594,660 (projected Washington County population in 2075,
Gardner estimate) gives us a GPCD (gallons per capita per day) supply of 148.2 - for Washington
County in 2075. This amount is more than enough to support an average person. In 2018,
Southern Nevada used 124 GPCD. This was a 38 percent decline in use since 2002 (LVVWD
website). Washington County can easily support a growing population over the next 50 years
using water sources other than the pipeline, if wise water use is practiced.
As outlined in Appendix B, the residential potable water use in Washington County declined
from 179 GPCD in 2015 to 168 GPCD in 2018, a reduction of 11 GPCD. Overall total water use
during that same period fluctuated between 313 GPCD and 301 GPCD, with no significant
pattern of decline. Table 6.2-1 of Appendix B outlines projected GPCD use in the county, which
drops from 302 GPCD in 2015 to 240 GPCD in 2045, over a 30-year period. After 2045, however,
projections remain at 240 GPCD, which is far above Southern Nevada’s 124 GPCD use in 2018.
Why this leveling off? Washington County residents, I believe, keep pouring water onto green
lawns, even in times of drought. They love their lawns to the extent that construction of a
pipeline from Lake Powell seems necessary to sustain these water hungry patches of turf. In the
arid landscape of the Great Basin, Colorado Plateau, and Mojave Deserts, such exorbitant water
use cannot be tolerated.
In April of this year (2020), Kane County pulled out of the LPP project. This decision came
because Kane County determined that water resources within the county will be enough to
meet its projected growth (Washington Times website). Even though Washington County is
projected to experience considerably more growth than Kane County, it is not growth that
dictates any need for the LPP. I believe that wise use of local water sources is key to sustaining
growing populations in the dry western U.S.
Conclusion
Water is fundamental for any community to thrive. In the desert of southwestern Utah, this
need is very apparent. Droughts have continued to persist in the area - The summer of 2019
was the driest on record, with over 150 consecutive days without rain. The highly variable and
overallocated Colorado River should not be considered as a source of water for Washington
County. Instead, county residents should actively work toward decreasing their water use. As
the Colorado River continues to dry up, wise use of water is not only possible, but necessary. It
is important to distinguish between “needs” and “wants”. I believe that, in the end, Washington
County only wants more water - there is no need to build the LPP.
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WASHINGTON, D.C.

Submitted via email to lpp@usbr.gov
September 8, 2020
Mr. Rick Baxter, Project Manager
Lake Powell Pipeline Project
Bureau of Reclamation, Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
Re:

Draft Environmental Impact Statement for the Lake Powell Pipeline Project

Dear Mr. Baxter:
On behalf of American Rivers, we hereby provide comments on the Department of
Interior’s Bureau of Reclamation’s (Reclamation) Draft Environmental Impact Statement (DEIS)
for Utah Board of Water Resources’ (UBWR) proposed Lake Powell Pipeline (LPP) Project. 1
The LPP Project would involve the siting and construction of a 140-mile pipeline to
transport up to 86,249 acre-feet/year of water from Lake Powell for use in Washington County,
Utah. The Project, in various forms, has been under consideration for decades.

1
Bureau of Reclamation, “Notice of Availability of the Lake Powell Pipeline Project Draft
Environmental Impact Statement/Draft Resource Management Plan Amendment; Coconino and Mohave
Counties, Arizona and Washington and Kane Counties, Utah,” 85 Fed. Reg. 35108 (June 8, 2020),
available at https://www.federalregister.gov/documents/2020/06/08/2020-12382/notice-of-availability-ofthe-lake-powell-pipeline-project-draft-environmental-impact-statementdraft (last accessed Sept. 8, 2020).
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Based on our review, the DEIS does not demonstrate that Reclamation has complied with
its environmental review responsibilities under the National Environmental Policy Act (NEPA)
or the Department of Interior’s regulations for implementing NEPA. 2
These comments are organized as follows: Section I provides a description of American
Rivers; Section II states our comments on the DEIS; Section III requests further environmental
review procedures; and Section IV concludes the comments. An expert opinion from Dr. Kevin
Wheeler, D.Phil, P.E. is provided as Attachment 1. We also rely on expert opinions from Mr.
Ben Harding and Mr. Peter Mayer, P.E. that are being filed with Conserve Southwest Utah’s
comments, but which American Rivers can provide upon request.
I.

DESCRIPTION OF AMERICAN RIVERS

American Rivers is a national, non-profit, 501(c)(3) river conservation organization with
offices in Denver, Glenwood Springs, and Durango, Colorado. It serves more than 300,000
members and supporters nationwide and more than 50,000 supporters in the Colorado River

2

See 43 C.F.R. § 46.10. The Department of Interior (Interior) has adopted regulations that are to
be used in conjunction with the Council of Environmental Quality’s (CEQ) regulations to comply with
NEPA. See id. CEQ has advisory duties under NEPA. See 42 U.S.C. § 4344. It recently adopted
regulations that depart from its longstanding interpretations of NEPA’s requirements. See CEQ,
“Update to the Regulations Implementing the Procedural Provisions of the National Environmental Policy
Act,” 85 Fed. Reg. 43304 (July 16, 2020), available at
https://www.federalregister.gov/documents/2020/07/16/2020-15179/update-to-the-regulationsimplementing-the-procedural-provisions-of-the-national-environmental (last accessed Sept. 8, 2020). The
new rule is scheduled to become effective on September 14, 2020 (id.), notwithstanding several pending
legal challenges to its validity. See, e.g., NRDC “Groups Sue Trump Administration over Harmful NEPA
Rules” (Aug. 6, 2020), available at https://www.nrdc.org/media/2020/200806 (last accessed Sept. 8,
2020). It would be inappropriate for Reclamation to apply the controversial new CEQ rule mid-way
through preparation of the EIS and in advance of Interior’s review of its policies, procedures, and
regulations to determine whether revisions are necessary to ensure full compliance with NEPA.
Reclamation is responsible for preparing an EIS that satisfies its statutory mandates regardless of CEQ’s
recent rulemaking. 42 U.S.C. § 4334.
American Rivers’ Comments re DEIS
UBWR’s Lake Powell Pipeline Project
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Basin. It is dedicated to protecting wild rivers, restoring damaged rivers, and conserving clean
water for people and nature.
Additionally, American Rivers promotes public awareness about the importance of
healthy rivers and the threats that face them. American Rivers’ programs address flood control
and hydropower policy reform, endangered aquatic and riparian species protection, instream
flow, clean water, and urban rivers.
In the Colorado River Basin, American Rivers is focused on advancing sustainable water
supply solutions so cities, farms, and fish and wildlife can thrive. Core to this objective is
working to promote alternatives to large trans-basin diversion projects, like the proposed LPP
Project, which tend to be costly and environmentally destructive. Throughout the Colorado
River Basin, American Rivers is actively involved in system conservation in order to maintain
water levels in Lake Powell and Lake Mead adequate to serve hydropower generation, water
deliveries for municipal and agricultural uses, and flows for endangered species recovery.
American Rivers is concerned that the proposed LPP Project is inconsistent with efforts
throughout the Colorado River Basin to reduce consumptive uses of water as necessary to defend
against potential shortage, meet future demand, and adapt to climate change. It is also concerned
the construction and maintenance of hundreds of miles of pipeline will adversely affect riparian
and aquatic habitats that support wildlife and imperiled species like the endangered Southwest
willow flycatcher and Humpback chub.
American Rivers was a party to, and participated actively in, the proceeding before the
Federal Energy Regulatory Commission (FERC) on UBWR’s application for original license for

American Rivers’ Comments re DEIS
UBWR’s Lake Powell Pipeline Project
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a previous iteration of the LPP Project that included hydropower facilities subject to FERC’s
jurisdiction. 3
American Rivers has also filed comments in response to:


U.S. Army Corps of Engineers Sacramento District’s post in response to UBWR’s
application for authorization under Section 10 of the Rivers and Harbors Act and
Section 404 of the Clean Water Act to discharge into waters of the United States
(Public Notice SPK-2008-00354 Lake Powell Pipeline);



the Bureau of Land Management’s (BLM) “Notice of Intent to Amend a Portion
of the Arizona Strip Field Office Resource Management Plan Related to the
Kanab Creek Area of Critical Environmental Concern, Arizona” (June 22, 2018);



Reclamation’s “Green River Block Water Exchange Contract Draft
Environmental Assessment” (PRO-EA-16-020; September 2018).
II.

COMMENTS

NEPA was designed to “prevent or eliminate damage to the environment.” 4 The purpose
of NEPA’s requirement that federal agencies prepare an EIS prior to any decision that could
significantly affect environmental quality is “to guarantee that agencies take a ‘hard look’ at the
environmental consequences of proposed actions utilizing public comment and the best available

3

See, e.g., American Rivers, “American Rivers’ Comments and Requests for Additional
Information for the Proposed Lake Powell Pipeline Project,” FERC eLibrary no. 20181119-5156 (Nov.
19, 2018); American Rivers, “American Rivers’ Comments Regarding Utah Board of Water Resources’
Socioeconomic Information,” eLibrary no. 20171222-5045 (Dec. 21, 2017).
4
Envtl. Def. v. U.S. Army Corps of Engineers, 515 F. Supp. 2d 69, 77–78 (D.D.C. 2007) (citing 42
U.S.C. § 4321).
American Rivers’ Comments re DEIS
UBWR’s Lake Powell Pipeline Project
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scientific information.” 5 “The hallmarks of a ‘hard look’ are thorough investigation into
environmental impacts and forthright acknowledgment of potential environmental harms.” 6
The preparation of an EIS is intended to bring “clarity and transparency” to federal decisions that
affect the environment. 7 The EIS should allow federal agencies and the public to understand the
environmental impacts of proposed actions before they are commenced and resources are
irretrievably committed. 8
A DEIS must be as complete as possible to allow informed public comment on the
proposed project. 9 It should provide meaningful analysis and must be revised to the extent it
does not:
The draft statement must fulfill and satisfy to the fullest extent possible the requirements
established for final statements in section 102(2)(C) of the Act. If a draft statement is so
inadequate as to preclude meaningful analysis, the agency shall prepare and circulate a
revised draft of the appropriate portion. The agency shall make every effort to disclose
5
Colorado Envtl. Coal. v. Dombeck, 185 F.3d 1162, 1171–72 (10th Cir. 1999) (quoting Robertson
v. Methow Valley Citizens Council, 490 U.S. 332, 350 (1989)); see also Baltimore Gas & Elec. Co. v.
Nat. Res. Def. Council, Inc., 462 U.S. 87, 97, 103 S. Ct. 2246, 76 L. Ed. 2d 437 (1983). The purpose of
taking a “hard look” is not “merely to force the agency to reconsider its proposed action, but, more
broadly, to inform Congress, other agencies, and the general public about the environmental
consequences of a certain action in order to spur all interested parties to rethink the wisdom of the
action.” Nat. Res. Def. Council, Inc. v. Hodel, 865 F.2d 288, 296 (D.C. Cir. 1988).
6
Nat'l Audubon Soc'y v. Dep't of Navy, 422 F.3d 174, 187 (4th Cir. 2005) (citing Robertson v.
Methow Valley Citizens Council, 490 U.S. 332, 350, 109 S. Ct. 1835, 104 L. Ed. 2d 351 (1989)). A “hard
look” means more than a perfunctory listing of impacts. Natural Resources Defense Council, Inc., 865
F.2d at 299.
7
N.C. Wildlife Fed’n v. N.C. Dep’t of Transp., 677 F.3d 596, 603 (4th Cir. 2012) (citing Pub.
Citizen, 541 U.S. at 756-57).
8
See, e.g., Ariz. Cattle Growers’ Ass’n v. Cartwright, 29 F. Supp. 2d 1100, 1116 (D. Ariz. 1998)
(quoting Or. Envtl. Council v. Kunzman, 817 F.2d 484, 492 (9th Cir. 1987) (The NEPA requirement to
issue an EIS serves two purposes: to “ensure[] that federal agencies have sufficiently detailed information
to decide whether to proceed with an action in light of potential environmental consequences” and “to
provide[] the public with information on the environmental impact of a proposed action and encourage[]
public participation in the development of that information.”). See also 40 C.F.R. § 1502.16(a)-(b)
(requiring agencies to discuss “[d]irect effects and their significance” and “[i]ndirect effects and their
significance”) (emphases added)).
9
See 40 C.F.R. § 1502.9.
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9695-1 NEPA Process

and discuss at appropriate points in the draft statement all major points of view on the
environmental impacts of the alternatives including the proposed action. 10
Based on our review, the DEIS is based on incomplete information, does not consider a

9695-2 NEPA Process
9695-1

reasonable range of alternatives that would achieve the project purpose, and does not fully
disclose the potential environmental consequences of the proposed action alternatives. Further, it
does not adequately disclose or discuss “all major points of view on the environmental impacts
of the alternatives including the proposed action.” 11 As a result, it does not comply with
Reclamation’s obligations under NEPA to provide a draft environmental document that allows
for meaningful public review.
According to the DEIS, the federal agencies with permitting jurisdiction over the project
intend to make their decisions in a joint Record of Decision pursuant to the Memorandum of
Understanding Implementing Executive Order 13807. 12 In accordance with the Memorandum of
Understanding, the other federal cooperating agencies will rely on the EIS prepared by
Reclamation in making their respective permitting decisions:
The lead agency will prepare a single EIS for the project in coordination with the other
Federal cooperating agencies with authorization decision responsibilities and will ensure
that the final EIS (FEIS) includes an adequate level of detail to inform decisions by all
agencies with review or authorization decision responsibilities for the proposed project. 13
Based on our review, the analysis in the DEIS will not provide an adequate basis for the
several federal agencies’ decisions. Further, it is not clear why the U.S. Army Corps of

10

Id.
Id.
12
DEIS, p. 11.
13
Memorandum of Understanding Implementing One Federal Decision under Executive Order
13807, available at https://www.whitehouse.gov/wp-content/uploads/2018/04/MOU-One-FederalDecision-m-18-13-Part-2-1.pdf, p. A-6.
11

American Rivers’ Comments re DEIS
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Engineers is not identified as an agency with permitting decision given that UBWR has applied
for authorization under Clean Water Act section 404. 14 We request that Reclamation and the
Cooperating Agencies prepare and circulate a revised DEIS that corrects the omissions and other
deficiencies described below.
A.

The Purpose and Need Statement
Under its regulations for implementing NEPA, Reclamation must include in the EIS a

statement of purpose and need which “briefly indicates the underlying purpose and need to
which the bureau is responding.” 15 That statement informs the range of reasonable alternatives
that will be considered in the EIS. 16
According to the DEIS, the Project Purpose “is to deliver a reliable annual yield of
approximately 86,000 acre-feet of water per year from outside the Virgin River Basin into
Washington County to meet projected water demand in 2060.” 17 The Need for the Project neatly
corresponds to the Project Purpose: “[u]nder median climate change scenarios, approximately
86,000 acre-feet of water will be needed annually by 2060 to satisfy increased water demands of
a growing population in Washington County, Utah. 18
Reclamation prepared a “Purpose and Need Report,” based on information provided by
UBWR regarding anticipated water demand as compared to available supply. According to the
report, “[b]ase annual water demand was based on population projections from the University of

14

DEIS, pp. 9-11.
43 C.F.R. § 46.410; see also 40 C.F.R. § 1502.13.
16
43 C.F.R. § 46.410; see also 40 C.F.R. §1502.13. An agency cannot define the purpose and need
in such narrow terms that would prevent consideration of a reasonable range of alternatives. City of
Carmel–By–The–Sea v. U.S. Dept. of Transp., 123 F.3d 1142, 1155 (9th Cir.1997).
17
DEIS, p. 9.
18
Id.
15

American Rivers’ Comments re DEIS
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9695-3 Purpose and Need

Utah Kem C. Gardner Policy Institute (Gardner Institute 2017). Other factors were included as

9695-4 Purpose and Need

well, including water usage rate (gallons per capita per day [gpcd]), conservation, system loss,
and a 15-year reserve planning buffer.” 19 Washington County’s future water need was then
“calculated by subtracting the estimated water supply in 2060 from the estimated water demand
in 2060.” 20
The Purpose and Need Report does not provide adequate information to understand or

9695-3

independently verify Washington County’s future water need because the assumptions on which
need is based are not substantiated.
According to the Purpose and Need Report, Washington County is forecasted to see
tremendous growth in the coming decades: “The University of Utah Kem C. Gardner Policy
Institute provided population projections in 2017 for Washington County that show dramatic
increases (almost threefold) in the population through 2065.” 21 Under this forecast, the
“population of Washington County in 2075 [will be] 594,660 people, a 293% increase over 60
years.… If realized, Washington County will be the most populated stretch of I-15 from Las
Vegas to Provo.… [¶] Even spread out across the county, this would represent a tremendous
level of growth across what is now a largely rural area.” 22 However, the Purpose and Need
Report does not explain what would drive the population forecasts Reclamation relies upon in
calculating demand.
It is rare in the US for an isolated region to experience a 293% growth surge without a
corresponding economic driver.… Tourism to Zion National Park and other attractions in
19

DEIS, Appendix B, p. 4.
Id.
Id. at Appendix B, p. 13.
22
Memo from Peter Mayer, P.E., Water Demand Management LLC, to Conserve Southwest Utah
(Sept. 4, 2020) (Mayer Memo), p. 14.
20
21

American Rivers’ Comments re DEIS
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9695-5 Purpose and Need

the region may be part of the answer, but certainly not all so it remains unclear what will
drive the 293% growth projected for 65 years in Washington County.… [¶] It seems quite
possible that the population forecast presented for Washington County is unrealistic and
the future population will more likely be much lower. Data and information supporting a
293% population growth has not been offered .… 23
Reclamation must provide data and information that supports the 293% population
growth assumed in its Purpose and Need analysis. 24
Reclamation’s inclusion of a 15-year reserve buffer to meet demands for the 2075
population is also a significant driver in Reclamation’s analysis of project need. According to
Dr. Kevin Wheeler, 25 the 15-year reserve accounts for approximately half of the 86,000 acre-feet
of water Reclamation claims will be needed annually by 2060:
The DEIS simply states, “Water demand in 2060 must include population projections out
to 2075 because the WCWCD incorporates a 15-year reserve buffer” without any
justification or scientific explanation of the 15-year “reserve buffer.” The implicit driver
for this buffer however becomes apparent when observing the projected deficits ranging
from 53,625 to 112,997 acre-feet, with a median of 85,786 acre-feet (see Table 7.2-1).
Without this “reserve buffer,” the median deficit range would be from 11,520 to 70,892
acre-feet, with a median of 43,681 acre-feet, which would not justify the additional
86,294 water supply. Under the median scenario, there would be a surplus delivery or
unused capacity of at least 42,105 acre-feet per year until 2060, or roughly half of the
pipeline’s capacity. It appears the design was developed for a continued growth pattern
until 2075, and the excess water will discourage conservation measures throughout the
entire life of the project. 26

23

Id. at 14-15.
Lead agencies have a responsibility to ensure the scientific integrity of the discussion and
analyses in their environmental documents. See 40 C.F.R. § 1502.24.
25
Kevin Wheeler, DPhil, P.E. is a Researcher at the Environmental Change Institute, Professional
Engineer, and Principal of Water Balance Consulting, see https://www.oxfordmartin.ox.ac.uk/people/drkevin-wheeler/ (last accessed Sept. 8, 2020).
26
Memo from Kevin Wheeler, PhilD, P.E. to Matt Rice (Sept. 5, 2020) (Wheeler Memo)
(Attachment 1).
24
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9695-6 Purpose and Need

Given that the reserve buffer accounts for roughly half of the 86,294 acre-feet that
Reclamation claims will be needed annually, Reclamation must provide the scientific and other
sources it relied upon to determine the need for and amount of the reserve buffer. 27
The Purpose and Need Report cites conservation as a factor in calculating future demand.
According to the report, WCWCD aims to reduce water use by twenty percent by 2060: “[t]he
WCWCD’s current conservation goal is to reduce the 2015 gpcd water use in its service area by
20 percent by 2060.” 28 It further describes WCWCD’s conservation goals as being consistent
with Utah’s regional goals:
In 2019, UDWRe published the Regional Conservation Plan in 2019 that provided
conservation goals for each region in Utah (UDWRe 2019b). In that plan, the 2015
baseline water use rate for Washington County was approximately 302 gallons gpcd and
approximately 358 gpcd for Kane County. The 2065 conservation goal for Washington
County was 236 gpcd. WCWCD’s conservation goal of 20 percent by 2060, or 240 gpcd,
is in line with the regional goal and is used in this purpose and need report. 29
The DEIS does not address competing evidence that this conservation goal is well below
conservation goals for other similarly situated cities and counties and what could reasonably be
achieved by Washington County. 30 As Western Resource Advocates have pointed out,
WCWCD’s 2060 conservation goals “would exceed or be substantially equivalent to the 2020
daily per capita consumption in numerous other municipalities across the southwest, including
Los Angeles (124 GPCD), Phoenix (188 GPCD), and Las Vegas (203 GPCD).” 31

27

40 C.F.R. § 1502.24.
DEIS, Appendix B, p. 11.
29
Id. at Appendix B, pp. 11-12.
30
See, e.g., Mayer Memo, pp. 9-10 (“Even with the conservation factor applied DEIS forecast total
per capita use for Washington County in year 2075 is higher than any utility that participated in the 2016
Residential End Uses Study ….”).
31
“Western Resources Advocates’ Comments On Lake Powell Pipeline Draft Environmental
Impact Statement” (Sept. 8, 2020) (WRA Comments), p. 5.
28
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9695-7 Purpose and Need

Reclamation should either provide references to the scientific or technical sources that
support its finding that approximately 86,000 acre-feet will be needed annually by 2060 to meet
Washington County’s water demands or revise its project need statement. 32
B.

The Alternatives Analysis in the DEIS is Inadequate
Reclamation is required to examine a reasonable range of alternatives to the proposed

action:
The environmental impact statement shall document the examination of the range of
alternatives (paragraph 46.420(c)). The range of alternatives includes those reasonable
alternatives (paragraph 46.420(b)) that meet the purpose and need of the proposed action,
and address one or more significant issues (40 CFR 1501.7(a)(2–3)) related to the
proposed action. 33
As discussed below, the DEIS’ alternative analysis does not document an examination of
a reasonable range of alternatives.

32

See 40 C.F.R. § 1502.24.
43 C.F.R. § 46.415. CEQ’s regulations (40 C.F.R. §1502.14) further describe the robust
alternatives analysis required under NEPA:
33

An EIS must include a robust discussion of the proposed action and the alternatives:
it should present the environmental impacts of the proposal and the alternatives in comparative
form, thus sharply defining the issues and providing a clear basis for choice among options by the
decisionmaker and the public. In this section agencies shall:
(a)

Rigorously explore and objectively evaluate all reasonable alternatives …

(b)

Devote substantial treatment to each alternative considered in detail including the
proposed action so that reviewers may evaluate their comparative merits.

(c)

Include reasonable alternatives not within the jurisdiction of the lead agency.…

(f)

Include appropriate mitigation measures not already included in the proposed action or
alternatives.
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1.

9695-8 Alternatives

The DEIS Does Not Show the Proposed Project is Reasonable.

9695-9 Colorado River Compact(s)

Under 43 C.F.R. § 46.420(c), reasonable alternatives are those alternatives that are
“technically and economically practical or feasible and meet the purpose and need of the
proposed action.” The DEIS does not demonstrate that the Southern and Highway Alternatives,

9695-8

the only action alternatives carried forward for detailed analysis, will meet the stated purpose and
need. The DEIS also does not address two issues related to the feasibility of the Proposed
Project that American Rivers and others have previously raised: how the proposed transfer of
water from the Lower Basin for use in the Upper Basin would comply with the Law of the River,
and how UBWR would deliver water from Flaming Gorge to Lake Powell.
a.

The DEIS Does Not Show the Action Alternatives Could Reliably
Meet Project Need.

According to the DEIS, two of the criteria Reclamation used to evaluate Southern and
Highway Alternatives were the ability to accomplish the project purpose and to meet project
need, which is to provide 86,000 acre-feet of water annually to Washington County. 34
The DEIS states that the LPP Project is intended to “meet future water demands through
2060 and beyond” and “to achieve other prudent planning objectives,” including:
1. Diversifying the regional water supply portfolio by providing a second source of water
for Washington County;
2. Providing for system reliability by developing a secure source of water;
3. Providing for system redundancy in the event of system failure due to disasters or
aging infrastructure;
4. Accounting for climate change scenarios; and
5. Accounting for long-term uncertainty when considering the summed effect of the
vulnerability to the water supply. 35

34
35

DEIS, p. 12.
Id. at 9.
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According to Ben Harding, 36 “[o]bjectives 1-3 require that the Project supply water
reliably.… [However, t]he DEIS provides no analysis of the reliability of the Project but the
hydrologic modeling results found in various DEIS documents suggest that the Project would be
substantially unreliable.” 37 This is because the Southern and Highway Alternatives are
“susceptible to curtailment under the terms of the [Colorado River Compact] and the [Upper
Colorado River Basin Compact]. Curtailment could reduce or even eliminate yield from the
project for a year or more.… [E]vidence in the Project documents … suggests that the Project
could be curtailed at a significant frequency.” 38 Curtailment could also occur by operation of a
drought contingency plan in the Upper Basin. 39
Mr. Harding also describes how climate change would impact predicted yield from the
Southern and Highway Alternatives:
the DEIS quantifies the effect of climate change on water supply shortfalls to WCWCD
… but it ignores the effect of climate change when assessing the ability of the Project to
deliver water, and assumes that the nominal annual yield for the Project, 86,249 [acrefeet], would be available in every year. The very research cited in support of the
assessment of need offers a dire picture of future water supply on the Colorado River and
suggests that the yield of the project is highly uncertain. Further, the hydrology studies
incorporated into the DEIS documents suggest that the yield of the Project would not be
reliable. 40
36
Mr. Harding is a Senior Water Resources Engineer with Lynker Technologies, LLC, see
https://www.lynker.com/solutions/water-environmental-resources/team/ (last accessed Sept. 8, 2020).
37
Memo from Ben Harding to Jane Whalen (July 28, 2020) (Harding Memo), p. 2 (emphasis
added).
38
Id. at 5.
39
Id. (“operation of an Upper Basin [Demand Management Plan] can be thought of as a preemptive curtailment, and diversions by the Project would likely be reduced when the [Demand
Management Plan] is in operation.”).
40
Id. at 6 (emphasis added); see also, e.g., P.C.D. Milly and K.A. Dunne, “Colorado River flow
dwindles as warming-driven loss reflective snow energizes evaporation” (2020), available at
https://www.usgs.gov/center-news/colorado-river-flow-dwindles-warming-driven-loss-reflective-snowenergizes-evaporation?qt-news_science_products=1#qt-news_science_products (last accessed Sept. 8,
2020) (“New USGS research indicates that streamflow in the Upper Colorado River Basin (UCRB) is
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9695-10 Purpose and Need

9695-11 Colorado River Compact(s)

Echoing Mr. Harding’s comments, Dr. Wheeler summarized the DEIS’ errors regarding
the reliability of the Southern and Highway Alternatives as follows:
The DEIS overestimates the reliability of the water supply available from the Colorado
River based on three key factors: erroneous and optimistic assumptions of hydrologic
flows, a lack of analysis for other upper basin developments (particularly further
depletions), and the lack of consideration of the implications stemming from currently
non-modeled policies. The latter refers specifically to the lack of consideration of the
Colorado River Compact. 41
“Without an evaluation of the reliability of the Project, its ability to meet its project

9695-10

purpose cannot be evaluated.” 42 Thus, in order to evaluate the feasibility of the Southern and
Highway Alternatives, the DEIS must be revised “to quantify the reliability of the project in the
face of compact curtailments and operation of a drought contingency plan,” as well as climate
change scenarios. 43
b.

The DEIS Does Not Address the Feasibility of the Interbasin Transfer
Under the Proposed Project.

The DEIS briefly describes the Colorado River Compact of 1922 which allocates
Colorado River water between the Upper Basin and Lower Basin. It mentions the outstanding
issue of whether water allocated to the Upper Basin can be used in the Lower Basin under
existing law or whether further authorization is needed:
Use of Utah’s Upper Basin water retained for LPP would be put to use in the Lower
Basin, although within the boundaries of Utah. Scoping comments from some states

decreasing by about 5% per degree Fahrenheit as a consequence of atmospheric warming, causing a 20%
reduction over the past century”).
41
Wheeler Memo, p. 2.
42
Harding Memo, p. 5.
43
Id. at 5-6.
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9695-12 Alternatives

question whether Upper Basin water can be put to use in the Lower Basin but still within
the boundaries of the Upper Basin state. 44

9695-13 Water Resources

The DEIS does not address this issue even though it goes to the feasibility of the
Proposed Project. Instead, the DEIS merely states: “[t]he Project Proponent is addressing this
question with the Colorado River Basin States.” 45 American Rivers disagrees with
Reclamation’s decision to publish the DEIS without clarity on this question. Further, the DEIS

9695-12

does not explain why Reclamation advanced the Southern and Highway Alternatives despite this
uncertainty, but eliminated the Local Waters Alternative based, in part, on the question of
whether certain conservation measures could be implemented within UBWR’s existing
policies. 46
c.

The DEIS Does Not Explain How Water Would Be Wheeled From
Flaming Gorge Reservoir to Lake Powell.

According to the DEIS, under the exchange contract, UBWR would forbear diversions
from the Green River in exchange for permission to deplete an equal amount of water released
from Flaming Gorge to Lake Powell. 47 However, the DEIS does not describe how this water
would be wheeled to Lake Powell.
American Rivers previously requested that UBWR demonstrate how this water block
would be shepherded from Flaming Gorge Reservoir to Lake Powell. The DEIS does not
provide such explanation. Reclamation should revise the DEIS to include an explanation for

44

DEIS, p. 6 (emphasis added). See also Eric Kuhn, “The roots of a coming Lake Powell Pipeline
legal tangle” (June 17, 2020), available at http://www.inkstain.net/fleck/2020/06/the-roots-of-a-cominglake-powell-pipeline-legal-tangle/ (last accessed Sept. 8, 2020).
45
DEIS, p. 6.
46
Id. at 15.
47
Id. at 4.
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how, given physical and legal constraints, water will be diverted from Flaming Gorge Reservoir,
shepherded without diminishment downstream, and delivered to Lake Powell. The EIS should
disclose how this diverted water will be quantified in Lake Powell. An accurate description of
the entire project is necessary to the evaluation of project impacts and development, and
consideration of alternatives and mitigation measures.
2.

The DEIS Does Not Demonstrate Evaluation of a Reasonable Range of
Alternatives.

NEPA imposes an obligation on federal agencies to “study, develop, and describe
appropriate alternatives to recommended courses of action in any proposal which involves
unresolved conflicts concerning alternative uses of available resources.” 48
The DEIS describes two action alternatives: the Southern Alternative (Proposed or LPP
Project) (DEIS, p. 21) and the Highway Alternative (id. at 29). Although described as distinct
alternatives, they are variants on the same alternative that differ slightly in alignment: “[b]oth
alternatives begin and end in the same location and would be capable of delivering the same
amount of water on the same demand schedule.” 49 Effectively, the only alternatives presented
are to build the pipeline or not to build the pipeline.
While the DEIS does not adequately disclose the environmental consequences of the
Southern and Highway Alternatives (see Section II.C, infra), it does show that they have

48
42 U.S.C. § 4332(2)(E); see also id. at § 4332(2)(C) (requiring that an EIS include a discussion of
alternatives). The purpose of this requirement is to “insist that no major federal project should be
undertaken without intense consideration of other more ecologically sound courses of action, including . .
. accomplishing the same result by entirely different means.” Environmental Defense Fund v. U.S. Army
Corps of Engineers, 492 F.2d 1123 (5th Cir. 1974) (emphasis added).
49
Reclamation, Lake Powell Pipeline Project Appendix B: Purpose and Need Report, p. 1; see also
DEIS, p. 113 (“there is no difference between the Southern and Highway Alternatives in how or when
water would be diverted from Lake Powell.”).
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9695-14 NEPA Process

unresolved conflicts regarding competing uses of resources. For example, the DEIS states that

9695-15 Alternatives

the action alternatives would impact storage levels in Lake Powell; however, it does not provide

9695-16 Alternatives

technical analysis of how the changes in storage levels would affect other water rights holders
and beneficial uses of Lake Powell and the Colorado River.
Despite the unresolved conflicts under the Southern and Highway Alternatives,

9695-14

Reclamation did not develop or consider any other action alternatives. Instead, it eliminated the
No Lake Powell Water and Local Waters Alternatives and failed to carry any other non-pipeline
alternatives forward for detailed analysis. As described below, Reclamation did not offer sound
bases for eliminating the No Lake Powell Water and Local Waters Alternatives. This does not
comply with Reclamation’s responsibilities under NEPA.
After it clarifies the project need, Reclamation should revise the DEIS to include

9695-15

evaluation of a reasonable range of alternatives “that meet the purpose and need of the proposed
action, and address one or more significant issues … related to the proposed action.” 50
3.

The DEIS Does Not Provide A Reasonable Basis for Dismissing the Local
Waters and No Lake Powell Water Alternatives From Detailed
Consideration.

The DEIS reports that Reclamation eliminated the Local Waters Alternative from
detailed analysis. 51 The Local Waters Alternative focuses on three proven water planning
strategies for meeting the needs of Washington County through 2060: “water demand
management (i.e., conservation), water reuse, and conversion of existing agricultural water
resources to urban water uses, much of which conversion will necessarily occur as projected

50
51

43 C.F.R. § 46.415.
DEIS, p. 14-16.
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9695-16 cont'd Alternatives

population growth requires the residential and commercial development onto existing

9695-16
9695-17
Continued

agricultural lands.” 52 The DEIS states that this alternative was eliminated because it did not (1)
meet the need for the Proposed Project, (2) accomplish the purpose of the Proposed Project, and
(3) and was not “practical or feasible from an economical and technical standpoint.” 53 The DEIS
does not support these findings.
The DEIS states that the Local Waters Alternative “would require infrastructure not yet
in place.…” It states that it was impossible to compare the costs of the Local Waters Alternative
against the other alternatives because Western Resources Advocates did not provide cost
estimates for the needed infrastructure and some of the conservation measures. 54 As stated
above, it is the lead agency’s responsibility to study and develop alternatives so there is a basis
for rigorously exploring and objectively evaluating all reasonable alternatives in an EIS. To the

52

WRA comments, p. 5; see also DEIS, p. 14. The DEIS summarizes the several components of
the Local Waters Alternative as follows:

1. Advanced treatment of existing water supplies (RO)
2. Water conservation
a. Water rates that encourage efficiency
b. Land use policies to substantially increase water efficiency in new construction
c. Development of local supplies
3. Development of local supplies
a. Conveying available groundwater from Kane County to Washington County by pipeline
b. Conversion of agricultural uses to municipal uses
4. Water data management
a. Universal metering of all culinary and secondary water deliveries
b. Improved tracking to inform water management and conservation efforts.
DEIS, p. 15.
53
DEIS, p. 12.
54
Id. at 15. Western Resources Advocates has estimated that the Local Waters Alternative would
cost approximately $510 million to implement, which represents roughly one-third of the anticipated cost
of the Proposed Project. Western Resources Advocates, “Local Waters Alternative to the Lake Powell
Pipeline Fact Sheet,” p. 4, available at https://westernresourceadvocates.org/lake-powell-pipeline/#thelocal-waters-alternative (last accessed Sept. 8, 2020).
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9695-18 Alternatives

extent Reclamation did not think it had adequate information to do this, it should have obtained
the information from Western Resources Advocates or through independent analysis, or found
that the information could not reasonably be obtained. 55
The DEIS states that the Local Waters Alternative would not “fully meet the need or
accomplish” the project purpose, but that it “could partially meet the need and achieve part of the
purpose … if all the supply and demand assumptions can be met.” 56 As stated above, the DEIS
does not provide adequate information to support Reclamation’s assumptions regarding water
supply demands or project need. According to the Purpose and Need Report, more than half of
project need appears to be driven by a poorly justified 15-year reserve buffer. Thus, the Purpose
and Need Report does not support a finding that the Local Waters Alternative would not
substantially meet actual water supply demands in Washington County. Further, the DEIS does
not cite specific information to justify summary rejection of Western Resources Advocates’
assumptions regarding supply and demand. The disparate treatment between UBWR’s
assumptions regarding supply and demand versus those of Western Resources Advocates is not
supported by the discussion in the DEIS or supporting appendices.
Reclamation states that the DEIS “has been prepared in response to the Proposed Project
and does not attempt to compel Washington County residents to modify, change, or curtail their
current culture, lifestyle or social expectations.” 57 The implication is that the increased
conservation rate included in the Local Waters Alternative would adversely impact Washington
County residents’ lifestyle and social expectations. However, the summary discussion in the
55
56
57

40 C.F.R. § 1502.22.
DEIS, p. 15.
Id.
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9695-19 Alternatives

DEIS does not support such an assertion. The DEIS does not address Western Resources
Advocates’ evidence that increased conservation is reasonable and consistent with what other
localities in western states are doing. 58 Further, Reclamation does not explain its specific
consideration of the protection of Washington County’s residents’ current lifestyle and social
expectations. 59 It is not clear such considerations are relevant to Reclamation’s project purpose
and need or should have been a basis for eliminating the Local Waters Alternative. 60 As
Department of Interior’s NEPA regulations provide:
When a bureau is asked to approve an application or permit, the bureau should consider
the needs and goals of the parties involved in the application or permit as well as the
public interest. The needs and goals of the parties involved in the application or permit
may be described as background information. However, this description must not be
confused with the bureau's purpose and need for action. It is the bureau's purpose and
need for action that will determine the range of alternatives and provide a basis for the
selection of an alternative in a decision. 61

58

Western Resources Advocates, “Local Waters Alternative to the Lake Powell Pipeline Fact
Sheet,” p. 3, available at https://westernresourceadvocates.org/lake-powell-pipeline/#the-local-watersalternative (last accessed Sept. 8, 2020).
58
DEIS, p. 15.
59
According to an expert opinion provided by Peter Mayer, P.E. for Conserve Southwest Utah,
changes to Washington County residents’ water use and lifestyle will change anyways due to the
forecasted population boom:
The DEIS forecasts a future population of more than 500,000 people, which is equivalent to a city
the size of Tucson, Arizona. With this level of development, current housing patterns will change
and fewer people are likely to live in large sprawling single-family homes with a supply of
secondary water for irrigation as is common today. Under this high growth scenario, water use
will necessarily change and become more efficient.
Mayer Memo, p. 1.
The Commissioner of Reclamation has previously emphasized the importance of increased
conservation to protecting the Colorado River from crisis. See, e.g., “Testimony of Brenda Burman
Commissioner, Bureau of Reclamation U.S. Department of the Interior Before the Committee on Energy
and Natural Resources Subcommittee on Water and Power U.S. Senate” (Mar. 27, 2019), available at
https://www.doi.gov/ocl/colorado-river-drought (last accessed Sept. 8, 2020).
61
43 C.F.R. § 46.420.
60

American Rivers’ Comments re DEIS
UBWR’s Lake Powell Pipeline Project

20

9695-19

9695
Mr. Rick Baxter
September 8, 2020
Page 21

9695-20 Alternatives

The DEIS also cites to uncertainty as to whether certain measures proposed under the
Local Waters Alternative could be implemented within WCWCD’s existing authority or current
“disposition or mission.” 62 However, Western Resources Advocates has provided information
that the reduced daily consumption rate under the Local Waters Alternative “can be achieved
through implementation of specific, enumerated policies, such as conservation-oriented water
rates…, landscape and new development water-use policies, and metering and measurement of
all water use to promote efficient decision making in conservation program selection.” 63 The
DEIS does not explain why WCWCD’s current disposition is a bar to Reclamation evaluating the
effects of WCWCD’s implementing these different policies to achieve conservation objectives.
Indeed, WCWCD has reported that it has begun to implement more progressive consumption
policies on its own initiative. 64
The reasons in the DEIS for eliminating the No Lake Powell Water Alternative are
substantially similar to those cited in the elimination of the Local Waters, 65 and fail for the same
reasons.
C.

The DEIS Does Not Demonstrate a Hard Look at the Potential Environmental
Consequences of the Proposed Action
As discussed below the DEIS does not fully disclose the potential impacts on hydrology,

water quality, federally listed endangered and threatened species, and socioeconomics. Even for
those impacts it does identify, the DEIS does not provide information for decisionmakers and the
public to evaluate the significance of those impacts. A lead agency’s responsibility is not merely
62
63
64
65

DEIS, p. 3.
WRA Comments, p. 5.
See DEIS, Appendix B, p. 10.
See id. at 13-14.
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to call out potential impacts, rather, it has a responsibility to discuss the significance of the
potential impacts of the project and alternatives. More specifically, an EIS must describe the
environmental consequences of the proposed and alternative actions, and include discussions of:
(a)

Direct effects and their significance (§ 1508.8).

(b)

Indirect effects and their significance (§ 1508.8).

(c)

Possible conflicts between the proposed action and the objectives of Federal,
regional, State, and local (and in the case of a reservation, Indian tribe) land use
plans, policies and controls for the area concerned. (See § 1506.2(d).)

(d)

The environmental effects of alternatives including the proposed action. The
comparisons under § 1502.14 will be based on this discussion.

(e)

Energy requirements and conservation potential of various alternatives and
mitigation measures.

(f)

Natural or depletable resource requirements and conservation potential of various
alternatives and mitigation measures.

(g)

Urban quality, historic and cultural resources, and the design of the built
environment, including the reuse and conservation potential of various
alternatives and mitigation measures.

(h)

Means to mitigate adverse environmental impacts (if not fully covered under §
1502.14(f)). 66

For purposes of NEPA, the discussion of significance requires consideration of the
context 67 and intensity 68 of the potential impact:

66

40 C.F.R. § 1502.16.
“Context. This means that the significance of an action must be analyzed in several contexts such
as society as a whole (human, national), the affected region, the affected interests, and the locality.
Significance varies with the setting of the proposed action.… Both short- and long-term effects are
relevant.”
68
Intensity. This refers to the severity of impact.… The following should be considered in
evaluating intensity:
67
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The DEIS describes measures, or environmental protection measures (EPMs), that
UBWR proposes to implement to mitigate certain impacts. However, it does not appear that
Reclamation independently or specifically evaluated the likely effectiveness of such measures to
effectively mitigate a given impact. This does not comply with the requirement that a
“‘reasonably complete discussion of mitigation measures’ is implicitly required” 69 in an EIS.
NEPA does not require “a complete mitigation plan [to] be actually formulated and
adopted” in an agency's environmental impact statement. Robertson, 490 U.S. at 352, 109
S.Ct. 1835. The public is nevertheless entitled to an accurate EIS that indicates whether a
project's environmental impacts “can be fully remedied by, for example, an
inconsequential public expenditure, [or whether they will] only be modestly ameliorated
through the commitment of vast public and private resources.” Id.

69

(1) Impacts that may be both beneficial and adverse. A significant effect may exist even if the
Federal agency believes that on balance the effect will be beneficial.
(2) The degree to which the proposed action affects public health or safety.
(3) Unique characteristics of the geographic area such as proximity to historic or cultural
resources, park lands, prime farmlands, wetlands, wild and scenic rivers, or ecologically critical
areas.
(4) The degree to which the effects on the quality of the human environment are likely to be
highly controversial.
(5) The degree to which the possible effects on the human environment are highly uncertain or
involve unique or unknown risks.
(6) The degree to which the action may establish a precedent for future actions with significant
effects or represents a decision in principle about a future consideration.
(7) Whether the action is related to other actions with individually insignificant but cumulatively
significant impacts. Significance exists if it is reasonable to anticipate a cumulatively significant
impact on the environment. Significance cannot be avoided by terming an action temporary or by
breaking it down into small component parts.
(8) The degree to which the action may adversely affect districts, sites, highways, structures, or
objects listed in or eligible for listing in the National Register of Historic Places or may cause loss
or destruction of significant scientific, cultural, or historical resources.
(9) The degree to which the action may adversely affect an endangered or threatened species or
its habitat that has been determined to be critical under the Endangered Species Act of 1973.
(10) Whether the action threatens a violation of Federal, State, or local law or requirements
imposed for the protection of the environment.
Envtl. Def. v. U.S. Army Corps of Engineers, 515 F. Supp. 2d 69, 78 (D.D.C. 2007).
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9695-21 Impact Analysis Methodology

In short, the DEIS does not demonstrate a hard look at the environmental consequences

9695-21

of the Proposed Project.
1.

The DEIS Does Not Adequately Consider Project Impacts on Hydrology.

The hydrologic analysis in the DEIS overestimates the water supply available from the
Colorado River for the Proposed Project due to its “erroneous and optimistic assumptions of
hydrologic flows, a lack of analysis for other upper basin developments (particularly further
depletions),” and failure to properly consider how the alternatives would affect the Upper
Basin’s compliance burden under the Colorado River Compact. These and other 70 errors in the
hydrologic analysis prevent meaningful review of the LPP Project’s hydrologic impacts and
require that Reclamation issue a revised DEIS.
a.

The Hydrologic Analysis Improperly Relies on CMIP3 for the
Hydrologic Inputs to the CRSS Model.

The hydrologic analysis in the DEIS relies on the Colorado River Simulation System
(CRSS) model. 71 Reclamation used the CMIP3 hydrologic inputs in conducting the CRSS
model runs for the DEIS. 72 However, the CMIP3 inputs have been superseded by CMIP5 inputs
which better reflect current climate change science:
As pointed out in the DEIS, the CMIP3 hydrologic inputs have been superseded by
Reclamation’s CMIP5 inputs which are known to give substantially different results, yet
these were not used in this DEIS. The knowledge of climate science has advanced
significantly since 2007. Therefore, it is not scientifically valid to continue to use the
CMIP3 information as a basis for climate change analyses. 73

70
71
72
73

See id. at 7-15.
DEIS, p. 113.
Wheeler Memo, p. 3.
Id.
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9695-23 Hydrology

Reclamation’s reliance on outdated hydrologic inputs undermines the hydrologic analysis
in the DEIS and related findings that the Proposed Project would achieve the project purpose.
Dr. Wheeler has recommended alternative analytical methods that would more accurately
predict the ability of the Proposed Project to reliably achieve the project purpose:


Within the CRSS distribution to stakeholders, Reclamation provides a “stresstest” hydrology model that uses the period from 1988 to 2018. This period has
been widely recognized as a more accurate depiction of the likely future relative
to the entire period of record, although it does not reflect hydrologic conditions
affected by future climate changes.



The ability of the LPP to reliably make deliveries during extended drought
conditions can only be evaluated by using a stochastic evaluation of multiple
potential drought conditions. A resampling of hydrologic conditions based on the
Millennium drought (2000-2018), the Mid-20th century drought (1953-1977),
and/or the Paleo tree ring severe drought (1576-1600) has been recently
developed by Utah State University’s Future of the Colorado River Project [10].



This study should reconduct the analysis using Reclamation’s CMIP5 hydrology
inputs rather than the CMIP3 hydrologic inputs. 74

Reclamation should update its hydrologic analysis consistent with these
recommendations and include the results in a revised DEIS.
b.

The Hydrologic Analysis Relies on Flawed Assumptions Regarding
Additional Depletions From the Upper Basin.

Reclamation assumed reasonably foreseeable depletions from the Upper Basin as
constant at 2060 levels but assumed all other depletions as constant at 2020 levels for purposes
of the hydrologic modeling:
Depletions that cannot be defined as reasonably foreseeable remained constant at the
2020 depletion levels associated with the Basin Study Current projected demand
scenario. Depletions assumed reasonably foreseeable are held constant at 2060 levels,
and include the Central Utah Project, Animas-La Plata, Dolores Project, Navajo-Gallup,
Ute Indian Compact, and Navajo Indian Irrigation Project. The two categories of demand
74

Wheeler Memo, p. 3.
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data were held constant, with the LPP depletions increasing according to the schedule
outlined in Attachment B of Appendix C-10, Hydrology, in order to accurately assess the
interannual effects of an increasing depletion on the Colorado River system, while
including reasonably foreseeable demands that are held constant at their full demand
allotment to provide the maximum impact. 75
According to Dr. Wheeler it was unrealistic for Reclamation to assume that depletions,
other than the limited list of reasonably foreseeable depletions, would remain constant at 2020
levels for purposes of the modeling:
This is clearly problematic from both technical and political standpoints. First it
disregards the equal possibility of development opportunities in Colorado, Wyoming and
New Mexico. Furthermore, the lack of consideration of other Upper Basin developments
means that results do not reflect the true impact of the LPP on Lower Basin water users
since the operations of Lake Powell is based on reservoir storage crossing operational
thresholds as defined in the 2007 Shortage Guidelines and more recently in the Drought
Contingency Plan (DCP). The cumulative implications of the LPP with these other
proposed development projects are more likely to push the system to lower elevations
than what are shown in Figures 3.8-1 and 3.8-2, and a higher probability of Lake Powell
falling below the minimum power pool elevation of 3490 meters above sea level (masl)
as shown in Figures 2.3-2 and 2.3-8 of Appendix C-10. 76
Mr. Harding expressed similar concerns:
Reclamation characterizes this modeling decision as providing “the maximum impact”,
but this is simply wrong. Each one of the seven Colorado River states plans to utilize
fully all water that is physically and legally available to it. No justification is provided
for this assumption of reduced basin-wide depletions, but even if one could be offered the
assumption is scientifically incorrect and completely implausible, and renders useless the
hydrology results on which the DEIS is based. 77
Further, Reclamation acknowledges reliance on outdated data regarding 2020 depletions,
but does not commit to update this information before it issues the FEIS:
Note that the 2020 depletions levels modeled are based on the Upper Basin 2012 Basin
Study Current Projected depletion schedules in the CRSS (Reclamation 2012) and not the
observed (or computed) depletions reported in the 2020 Consumptive Uses and Losses
Report (Reclamation 2019), which was not available at the time of this analysis or the
75
76
77

DEIS, p. 118.
Wheeler Memo, p. 3 (emphasis added).
Harding Memo, p. 7.
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writing of this report and will later be prepared by Reclamation apart from this Proposed
Project. Reclamation will incorporate updated information into the modeling analysis if it
is available within the timeline for the Final EIS and ROD. 78
Reclamation does not assert that it would be too difficult or expensive to update the 2020
depletions levels for purposes of the hydrologic analysis in the EIS. Under these circumstances,
Reclamation has an obligation to update the 2020 depletion levels for purposes of its hydrologic
analysis in the EIS: “If the incomplete information relevant to reasonably foreseeable significant
adverse impacts is essential to a reasoned choice among alternatives and the overall costs of
obtaining it are not exorbitant, the agency shall include the information in the environmental
impact statement.” 79
c.

The Hydrologic Analysis is Deficient for Not Considering Operational
Restrictions Based on the Colorado River Compact.

The DEIS describes the role of Lake Powell in meeting the Upper Basin’s responsibilities
under the Colorado River Compact:
Lake Powell provides water storage for use in meeting the compact obligations consistent
with the Law of the River (Reclamation 2007). Specifically, Lake Powell provides
storage needed to assist the Upper Division States in meeting their [Colorado River
Compact] obligations. Annual releases from Glen Canyon Dam are made pursuant to the
Long-Range Operating Criteria (LROC) and its current implementation through the 2007
Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated
Operations for Lakes Powell and Mead (Interim Guidelines), and the 2019 DCPs. Hourly,
daily, and monthly releases are made pursuant to the 2016 Long Term Experimental
Management Plan. 80

78
79
80

DEIS, p. 118.
40 C.F.R. § 1502.22.
DEIS, p. 115.
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The DEIS finds the Proposed Project “would contribute to reduced storage values in Lake
Powell induced by reasonably foreseeable projects modeled in this analysis.” 81 However, it
suggests its contribution would be insignificant. 82
Despite these statements, the DEIS does not actually disclose the extent to which
“reduced storage values in Lake Powell” could potentially affect hydrologic conditions
downstream of Glen Canyon Dam and the Upper Basin States’ ability to meet obligations under
the Colorado River Compact. The hydrologic analysis is not adequate to support a finding that
the Proposed Project’s impacts on Lake Powell storage would be insignificant.
The hydrologic analysis did not consider how the reduction in storage values under the
Proposed Project would affect the Upper Basin’s compliance burden under the Colorado River
Compact.
… Article III(d) of the Colorado River Compact describes an[] obligation for the Upper
Division not to cause the 10-year cumulative flow at Lee Ferry to be depleted below 75
maf. In such a circumstance, the Upper Basin States would most likely be required to
curtail Upper Basin uses to meet this compact obligation. The CRSS model has no
depiction of this fundamental element within its logic, nor did this DEIS consider the
very real possibility that the LPP would contribute substantially to an increased
likelihood of Upper Basin curtailments. As Reclamation’s 2012 Basin Study indicated,
the risks resulting from climate changes and multi-year droughts fall largely on the
shoulders of the Upper Basin, therefore incorporating these scenarios with a proper
analysis of curtailments resulting from Article III(d) is necessary. This is a shortcoming
of the current modelling framework that cannot be ignored. 83

81

Id. at 263.
See id. (“This is within the variability affected by hydrology and is insignificant compared against
both hydrologic variability and cumulative reasonably foreseeable projects (Attachment B of C-10,
Hydrology).”).
83
Wheeler Memo, pp. 3-4 (emphasis added).
82
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The hydrologic analysis does not consider the Proposed Project’s impacts to water rights
holders and designated beneficial uses in the Lower Basin. 84
2.

The DEIS Does Not Adequately Consider Project Impacts on Water Quality.

The DEIS lists “[c]hanges in water quality associated with volume changes in Lake
Powell and downstream in the Lower Colorado River, as a result of water withdrawals from
Lake Powell” as one of the potential impacts of project operations on water quality. 85
Elsewhere, the DEIS states that the Proposed Project would not have significant impacts
on water quality, specifically water temperature, downstream of Glen Canyon Dam: “[w]ater
quality modeling (refer to Appendix C-11, Water Quality) results indicate that the Proposed Project
would not substantially affect water temperatures in Glen Canyon Dam releases.” 86

Under Direct Natural Flow conditions, median seasonal water temperatures of Glen
Canyon Dam releases increased by 0.4 degrees Celsius (°C) (which is a +0.72 change on
the Fahrenheit scale) in the spring to a change of +0.7°C (or +1.26 °F) in the winter due
to water diversions via the Proposed Project. Release temperatures are slightly greater
compared to the No Action Alternative because the Proposed Project would convey water
from Lake Powell, decreasing the total pool elevation and the cold-water pool volume
over time. Average annual temperature changes between the Southern Alternative and the
No Action Alternative range from -0.4 °C (-0.72°F) to +1.6 °C (+2.9 °F). 87
However, the DEIS does not discuss how these changes in water quality, and specifically
seasonal water temperatures, would affect beneficial uses in the Colorado River below Glen
Canyon Dam. For example, the DEIS does not provide sufficient data or explanation to evaluate
how changes in median seasonal water temperatures of Glen Canyon Dam releases would affect
native fisheries that generally require suitable habitat on a much shorter timestep (e.g., hourly or

84
85
86
87

Harding Memo, p. 6.
DEIS, p. 131.
Id. at 190.
Id. at Appendix C-11, p. 65; see also id. at 264.
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daily). It is not clear whether reporting the data as median seasonal increases is masking more

9695-28 T&E Species

extreme hourly or daily temperatures that could be harmful to aquatic species. The DEIS does

9695-27

not discuss whether changes to water temperature and other water quality parameters could
operate to the benefit of non-native species that predate on or compete with native species.
Based on our review, this analysis is not provided in other sections of the DEIS. Thus, the DEIS
does not provide information needed to determine whether the changes in water quality being
released from Glen Canyon are significant. 88
With regard to cumulative impacts on water quality, the DEIS states, “[o]verall,
construction and operation of the Southern Alternative would contribute to the overall
cumulative effects to water quality when combined with other past, present, and reasonably
foreseeable future actions.” 89 This summary statement defies understanding of whether the
cumulative impacts would be significant.
3.

The DEIS Does Not Adequately Consider Project Impacts on Threatened
and Endangered Species.

Under NEPA, Reclamation is responsible for considering the “degree to which the action
may adversely affect an endangered or threatened species or its habitat that has been determined
to be critical under [the ESA].” 90

88
This analysis does not appear to fully satisfy the National Park Service’s previous request that
environmental studies “address possible changes in water quality of water being released downstream of
the dam. They specifically need to address possible changes in the water temperature regimes. The
Impact Area needs to include the Colorado River below Glen Canyon Dam.” NPS, “NPS comments on
PAD I and II and Scoping Notice of Environmental Issues for the proposed Lake Powell Hydroelectric
Project No. 12966, Utah and Arizona,” FERC eLibrary no. 20080710-0218 (July 9, 2008), p. 9.
89
DEIS, p. 265.
90
40 C.F.R. § 1508.27(b).
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a.

9695-29 Special Status Species
Potential Impacts to Humpback Chub Are Not Adequately
Considered.

The DEIS finds that the Proposed Project would have beneficial effects on Colorado
River Fish in the Green and Colorado Rivers downstream from Flaming Gorge Dam, and would
not adversely affect fish below Glen Canyon Dam:
Effects of water withdrawal from Lake Powell would have minimal effects on ESA-listed
fish and designated critical habitat below Glen Canyon Dam. These species inhabit
warmer waters well-below Glen Canyon Dam, and changes to temperature, total
dissolved oxygen, etc. would not be detectable because these species are found over 15
river miles below Glen Canyon Dam. 91
However, for the humpback chub, this finding is not supported by the discussion of
potential impacts of project operations on water quality downstream of Glen Canyon Dam where
humpback chub may be present and critical habitat has been designated. 92
Humpback chub have specific habitat requirements and
are restricted to deep, swift, canyon-bound regions of the mainstem and large tributaries
of the Colorado River Basin (USFWS 2002e). Adults require eddies and sheltered
shoreline habitats maintained by high spring flows (USFWS 2002e). Young fish require
low-velocity shoreline habitats, including eddies and backwaters, that are more prevalent
under baseflow conditions (USFWS 2002e).… Recovery efforts for the humpback chub
include: managing water to provide adequate instream flows, fish passages, and screens
at major diversion dams to provide access to hundreds of miles of critical habitat; and
monitoring and managing nonnative fishes … 93
Changes to any of these habitat components 94 could contribute to the extinction of the
Humpback chub.

91

DEIS, p. 190; see also DEIS, Appendix C-18, p. 75.
DEIS, Appendix C-18, p. 55.
93
Id.
94
The final rule designating critical habitat described suitable water quality as one of the
components of critical habitat as follows: “This includes a quantity of water of sufficient quality (i.e.,
temperature, dissolved oxygen, lack of contaminants, nutrients, turbidity, etc.) that is delivered to a
specific location in accordance with a hydrologic regime that is required for the particular life stage for
92
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9695-30 Special Status Species

Extinction of the four Colorado River fishes [including the Humpback chub] would most
likely occur as a result of the presence and continued introductions of nonnative fishes,
significant changes in the hydrologic cycle, increased fragmentation and channelization
of their habitat, and decreased water quality. Although a single action could result in
extinction, the cumulative reduction in suitable habitat resulting from many actions also
could lead to species extinction. 95
As stated above, it is not clear that the reported changes in seasonal median water
temperature of Glen Canyon Dam releases would not be harmful to chub.
The Threatened and Endangered Species Report (see DEIS, Appendix C-18) also finds
that impacts to humpback chub and other listed fish would be minimized through
implementation of mitigation measures. 96 However, the DEIS’ does not document
Reclamation’s or the Cooperating Agencies’ independent review of whether those measures are
appropriate and likely to be effective here. This does not satisfy Reclamation’s responsibilities
under NEPA. 97
b.

Potential Impacts to Southwestern Willow Flycatcher Are Not
Adequately Considered.

The DEIS describes potential impacts to the southwestern willow flycatcher and their
habitat: “[t]he Proposed Project would disturb 1.14 acres of designated critical habitat for
southwestern willow flycatcher, which is expected to affect biological and physical attributes of

each species.” Endangered and Threatened Wildlife and Plants; Determination of Critical Habitat for
the Colorado River Endangered Fishes: Razorback Sucker, Colorado Squawfish, Humpback Chub, and
Bonytail Chub, 59 Fed. Reg. 13374, 13378 (Mar. 21, 1994).
95
Id. at 13382.
96
DEIS, App. C-18, p. 75.
97
See Iowa Citizens for Envtl. Quality, Inc. v. Volpe, 487 F.2d 849, 857 -58 (8th Cir. 1973). (“[A
NEPA] study requires an independent investigation, free from the biased views of an interested party. If
Congress had intended the federal agency to sit as a board of review it could have simply said so. It did
not. It made clear that the federal agency has an affirmative obligation to make a detailed investigation
and study. This cannot be accomplished by a hindsight review of facts gathered by an interested party.”).
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designated critical habitat such as food, cover or shelter, and riparian habitat characteristics that
support breeding populations ….” 98 It describes construction related effects as being short-term,
even though restoration of habitat could take more than a year:
Construction effects of the pipeline and ancillary facilities would occur within designated
critical habitat for southwestern willow flycatcher at the Paria River crossing and
additional riparian habitats identified as suitable or potential for both species during the
field surveys … Construction-related effects would be short-term and would dissipate
immediately following completion of the Proposed Project. Construction activities would
alter designated critical habitat for flycatcher and suitable habitat at the other riparian
crossings. Restoration at riparian crossings would minimize long-term effects of
construction activities allowing for biological and physical features of the habitat to be
restored; however, this may take more than one full year to achieve restoration
objectives. 99
Presently the Resource Management Plan designates the Kanab Creek Area of Critical
Environmental Concern (ACEC) as 13,148 acres “for the protection of endangered SW flycatcher
habitat.” 100 The Resource Management Plan establishes desired future conditions with respect to

special status species and specifically riparian-dependent special status birds like the southwest
willow flycatcher.
A. DESIRED FUTURE CONDITIONS (DFC)
DFC-TE-01
All Federally listed threatened or endangered species found in the
Arizona Strip [Field Office (FO)] will be recovered.
DFC-TE-03
The Arizona Strip will provide a block of remote, contiguous habitat
that will serve as refugia for populations of special status species.
DFC-TE-33
No net loss will occur in the quality and quantity of suitable habitat
for riparian-dependent special status bird species within the Arizona
Strip FO.
DFC-TE-35
Riparian areas will be in proper functioning condition and be of
sufficient quantity and quality to provide adequate foraging areas for
SW flycatcher … and other special status birds.
DFC-TE-36
SW flycatcher and Yuma clapper rail will be recovered and delisted.
98
99
100

DEIS, pp. 186-187; see also id. at Appendix C-18 (Threatened and Endangered Species), p. 65.
Id. at 188.
Resource Management Plan, p. 2-57.
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DFC-TE-37

DFC-TE-38

DFC-TE-41

Riparian areas that can physically support SW flycatcher habitats due
to floodplain width and gradient will attain the vegetation structure,
plant species diversity, density, and canopy cover to be suitable
habitat.
Riparian vegetation will be sufficiently dense and structurally
complex to minimize or eliminate the effects of SW flycatcher
predators and preclude brown-headed cowbirds from finding SW
flycatcher nests.
Potential roosting and nesting sites for riparian dependent special
status birds will be abundant.

The Resource Management Plan also establishes management actions intended to achieve
the desired future conditions, including “[m]anagement of special status species will be
consistent with biological opinions, recovery plans, conservation strategies, [Bureau of Land
Management (BLM)] policies, and the [Endangered Species Act (ESA)], and will be consistent
with achieving all DFCs, to the extent possible.” 101 It also emphasizes protecting continuous
blocks of habitat:
Suitable nesting riparian habitats for riparian-dependent special status bird species will be
maintained or increased. Suitable structural characteristics may be achieved through
restoring, maintaining, enhancing, and creating habitat. Management will aim for large,
contiguous blocks of habitat rather than for small fragmented areas. 102
Project construction runs counter to these management actions and the DEIS indicates
that the Proposed Project will not contribute to the desired future conditions. The DEIS also
indicates there would also be longer-term impacts related to the Resource Management Plan
Amendment, which would either reduce the size of the ACEC or change management of the
ACEC to allow uses that are currently restricted. 103 As stated by the DEIS:
The effects of the Southern Alternative, including RMPA Sub-alternatives, could
contribute to existing and on-going loss, fragmentation, and modification of habitat for
101
102
103

RMP, pp. 2-38, 2-40, 2-55 – 2-56.
Id.
DEIS, p. 193.
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ESA-listed species. The combined incremental effects of all past, present, and reasonably
foreseeable future actions could be extensive and occur over the majority of available
habitat in the Project Area. Modification and fragmentation of ESA-listed species habitats
could result in shifts in species composition and diversity. 104
Under “[Resource Management Plan Amendment (RMPA)] Sub-alternative 2,
specifically, impacts could include:
potential effects to southwestern willow flycatcher habitat could occur because the size of
the ACEC would be reduced by 905 acres with no specific provision for mitigation from
new land use authorizations in the area that has been excluded from the ACEC.
Construction, operation, and maintenance of new ROWs (and other land use
authorizations) could result in direct effects to southwestern willow flycatcher habitat, as
well as indirect effects to riparian resources from sedimentation and erosion as vegetation
is removed. 105
Although the DEIS acknowledges that the Proposed Project would have cumulative
impacts on the southwestern willow flycatcher, it does not actually place these impacts into the
context of the continued survival and recovery of the flycatcher. For example, it is not clear
from the discussion whether project construction and amendment of the Resource Management
Plan, when considered in conjunction with other past, present, and reasonably future actions,
could lead to extirpation of the flycatcher from this area. This cursory treatment of cumulative
impacts does not satisfy Reclamation’s responsibilities under NEPA.
Consideration of cumulative impacts requires some quantified or detailed information; ...
[g]eneral statements about “possible” effects and “some risk” do not constitute a ‘hard
look’ absent a justification regarding why more definitive information could not be
provided…The cumulative impact analysis must be more than perfunctory; it must
provide a ‘useful analysis of the cumulative impacts of past, present, and future
projects.’ 106
104

Id. at 269-270.
Id. at 193.
106
Kern v. U.S. Bureau of Land Mgmt., 284 F.3d 1062, 1075 -1076 (9th Cir. 2002) (citations
omitted). In describing cumulative impacts, agencies “must describe the response of the resource to this
environmental change using modeling, trends analysis, and scenario building when uncertainties are
great.” See CEQ, Considering Cumulative Effects Under the National Environmental Policy Act, at vi
105
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9695-32 Special Status Species

Further, the DEIS does not cite to any specific basis for qualitative statements regarding

9695-32

the effectiveness of proposed mitigation measures , such as “[t]he potential to mitigate effects
within riparian habitats is higher, and restoration activities are more likely to succeed.” 107 The
Threatened and Endangered Species Report lists potential mitigation measures (see DEIS,
Appendix C-18, pp. 70-71) but does not document Reclamation’s or the Cooperating Agencies’
independent review of whether those measures are appropriate and likely to be effective here.
This does not satisfy Reclamation’s responsibility to “explain why the mitigation requirements
render the cumulative effects of this project less-than-significant, when considered with past,
present, and foreseeable future development in the project area.” 108
4.

The DEIS Does Not Adequately Consider Socioeconomic Impacts.
9695-33

The socioeconomic analysis in the DEIS largely focuses on the benefits and affordability
of the project for Washington County. It finds that the Proposed Project would provide water
supply reliability which, in turn, would provide a significant economic benefit: “The best
estimate of total water supply reliability benefits for households and commercial establishments

(1997), https://ceq.doe.gov/publications/cumulative_effects.html. “The historical context and full suite of
ongoing actions are not only critical for evaluating cumulative effects, but also for developing potential
mitigation as well.” Id.
107
DEIS, p. 275.
108
O'Reilly v. U.S. Army Corps of Eng’rs, 477 F.3d 225, 235 (5th Cir. 2007) (emphasis in original).
A “‘perfunctory description,’” Okanogan Highlands All. v. Williams, 236 F.3d 468, 473 (9th Cir. 2000)
(quoting Neighbors of Cuddy Mountain v. U.S. Forest Serv., 137 F.3d 1372, 1380 (9th Cir. 1998)), or
“‘mere listing’ of mitigation measures, without supporting analytical data,” is insufficient to support a
finding of no significant impact. Id. (quoting Idaho Sporting Cong. v. Thomas, 137 F.3d 1146, 1151 (9th
Cir. 1998)).
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for the Southern Alternative are estimated to have present value ranging from $1.879.6 million to
$2,097.9 million, based on a range of possible growth rates for households and businesses.” 109
It also finds that WCWCD’s ability to pay (ATP) is sufficient to cover water service costs
under certain growth scenarios:
The estimated ATP for the WCWCD study area based on the Kem C. Gardner
projections indicates ATP is sufficient to cover all water service costs, including pipeline
alternative costs, through 2070. Under the 2 percent growth scenario ATP is sufficient to
cover all water service costs until 2067 and under the 1.5 percent growth scenario ATP is
sufficient to cover costs until 2045. Under the 1 percent annual growth scenario ATP
would not be sufficient to cover costs by 2039. Under a no growth scenario ATP would
not be sufficient to cover all costs after 2032 if a pipeline project were built. 110
This analysis is overly simplistic, relying on unsupported assumptions and omitting
important considerations related to the Proposed Project’s ability to reliably meet need, and
potential impacts to other water rights holders and beneficial uses.
Implicit in the DEIS findings regarding water supply reliability benefits and ATP is the
assumption that the Proposed Project will be able to reliably meet its proposed purpose.
However, as stated above, the hydrologic analysis in the DEIS does not support this assumption.
Rather, available information shows that the Proposed Project would be increasingly vulnerable
to curtailment under the terms of the Colorado River Compact and Upper Colorado River Basin
Compact. 111 The DEIS does not consider how curtailment scenarios would affect the
socioeconomic benefits of the Proposed Project or the ATP.
The DEIS does not consider the potential socioeconomic impacts of the Proposed
Project’s impairment of other Upper Basin water rights. “[E]xcept in extraordinary
109
110
111

DEIS, p. 246.
Id. at 243, 246.
Harding Memo, p. 5.
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circumstances, a curtailment will result in impairment of senior rights due to the accumulation of
depletions by more junior rights.… If the cumulative over-consumption under a junior right is
more than its annual consumptive use, curtailment would extend to senior rights, thus impairing
those rights (Harding 2019).” 112
The DEIS does not consider the potential socioeconomic impacts of Lake Powell falling
below the minimum power generation elevation within the next twenty years, even though the
hydrologic analysis indicates the Proposed Project increases the probability of such an event. As
discussed above, the hydrologic analysis
does not reveal the likelihood of crossing critical thresholds, nor the implications of
falling water levels on other water users in the basin. In Appendix C-10, Figure 2.3-8
begins to demonstrate the actual risks to the system by highlighting a greater than 30%
probability that Lake Powell will fall below the minimum power generation elevation
within the next 20 years. Under standard engineering practice, this is clearly not an
acceptable risk [12-14]. For a piece of critical infrastructure such as the Glen Canyon
Dam, this is unconscionable.… [¶] While the LPP shows the increased probability of
crossing this critical threshold goes up by one to two percent, the LPP clearly adds to the
risk of complete power shutdown of Glen Canyon Dam. 113
The DEIS does not explain why this was not considered even though this potential impact
was previously identified by the National Park Service:
Socioeconomic impacts should also include an analysis of lost hydropower generation
from Glen Canyon Dam as a result of removing an additional 100,000 acre-feet of water
each year. Impacts to the Colorado River Basin Fund should be assessed as well as the
potential increase in rates to power customers (including the tribes serviced by Glen
Canyon Dam power). 114

112

Id.
Wheeler Memo, p. 4.
NPS, “NPS comments on PAD I and II and Scoping Notice of Environmental Issues for the
proposed Lake Powell Hydroelectric Project No. 12966, Utah and Arizona,” FERC eLibrary no.
20080710-0218 (July 9, 2008).
113
114
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The DEIS does not consider the potential economic impacts of the Proposed Project’s
impairment of Lower Basin water rights. The Proposed Project’s cumulative depletions may
contribute to the Upper Basin’s inability to meet flow obligations at Lee Ferry, which would
result in reductions in storage in the Lower Basin 115
In the event that the combined flow obligation at Lee Ferry is not fully met, the amount
of water available for storage or use in the Lower Basin would be reduced, potentially
impairing water rights there. Shortfalls to the combined flow obligation are possible
based on analysis of prehistoric flow reconstructions (Harding, 2019) and will increase in
frequency if climate change or megadroughts reduce flows of the Colorado River
further. 116
The DEIS finds, “[o]verall, construction and operation of the Southern Alternative would
contribute to the overall cumulative effects to socioeconomics in combination with other past,
present, and reasonably foreseeable future actions.” 117 This summary statement does not aid in
the understanding of the Proposed Project’s cumulative impacts on socioeconomics and is
largely meaningless given the gaps in the socioeconomic analyses described above.
III.
A.

REQUEST FOR FURTHER ANALYSIS AND PROCEDURES

Reclamation and the Cooperating Agencies Should Prepare a Revised DEIS.
Pursuant to 40 C.F.R. § 1502.9(a), American Rivers requests that Reclamation, in

coordination with the Cooperating Agencies, issue a revised DEIS for the LPP Project. As
discussed above, the analysis of alternatives and the environmental consequences of the
proposed action on hydrology, water quality, threatened and endangered species, and
socioeconomics are so deficient as to prevent meaningful review of the Proposed Project.

115
116
117

Harding Memo, p. 6.
Id.
DEIS, p. 275.
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B.

9695-34 Impact Analysis Methodology

Reclamation and the Cooperating Agencies Should Undertake Further Analysis of
Certain Impacts.
American Rivers requests that Reclamation, in coordination with Cooperating Agencies,

provide additional information and undertake additional investigation and analysis of project
purpose and need, reasonable alternatives (including non-pipeline alternatives) to the Proposed,
and potential project impacts to hydrology, water quality, threatened and endangered species,
and socioeconomic resources, as discussed in Section II, in preparation for issuing a revised
DEIS.
IV.

CONCLUSION

American Rivers thanks Reclamation for its consideration of these comments and
requests for further environmental analysis.
Dated: September 8, 2020

Respectfully submitted,

________________________
Matt Rice
Director, Colorado River Basin Program
AMERICAN RIVERS
1536 Wynkoop St., Office 321
Denver, Colorado 80202
mrice@americanrivers.org

________________________
Richard Roos-Collins
Julie Gantenbein
WATER AND POWER LAW GROUP PC
2140 Shattuck Ave., Ste. 801
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Berkeley, CA 94704-1229
(510) 296-5588
rrcollins@waterpowerlaw.com
jgantenbein@waterpowerlaw.com
Attorneys for AMERICAN RIVERS
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MEMORANDUM
To:

Matt Rice, Director
Colorado River Basin Program
American Rivers
Bart Miller, Director
Healthy Rivers Program
Western Resource Advocates

cc:

John Cyran, Staff Attorney
Healthy Rivers Project
Western Resource Advocates

From:

Kevin Wheeler, PhD P.E., Water Balance Consulting, LLC

WATER
BALA NC E
CONSULTI NG
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Date:

September 5, 2020

Qualifications
For over 20 years, I have been working on major projects to better manage of Colorado River, both as a
researcher and as a consultant for numerous stakeholders. My expertise is in CRSS model development and
applications. As an employee of the University of Colorado’s Center for Advanced Decision Support for Water and
Environmental Systems (CADSWES), I contributed to the Bureau of Reclamation’s (Reclamation) development of
the CRSS model for the 2000 Colorado River Interim Surplus Guidelines, the Secretarial Implementation
Agreement (SIA), and the Multi-Species Conservation Program (MSCP). As a consultant, I worked for a coalition
of Upper Basin states on CRSS model analysis of the 2007 Colorado River Interim Guidelines for Lower Basin
Shortages and Coordinated Operations for Lake Powell and Lake Mead, for Reclamation on the negotiations and
CRSS modelling to develop Minute 319 between the United States and Mexico, and with Environmental Defense
Fund (EDF) on the development of options for the 2012 Colorado River Basin Water Supply and Demand Study. I
am currently part of the Utah State University Futures of the Colorado team.
http://waterbalance.org/wp-content/uploads/2020/09/Kevin-Wheeler_CV.pdf

Summary and Purpose
The purpose of this memorandum is to provide an independent and objective evaluation of the Draft
Environmental Impact Statement (DEIS) for the Lake Powell Pipeline (LPP).
The objective of the proposed project is transfer 86,294 acre-feet per year from Lake Powell near the city of Page
in Northern Arizona to Washington County, Utah, which is approximately 141 miles to the west of the Lake and
Colorado River. This transfer is intended to meet the projected 2060 demands of the Washington County Water
Conservancy District (WCWCD).
The goals stated in the DEIS are:
1. Diversifying the regional water supply portfolio by providing a second source of water for Washington County;
2. Providing for system reliability by developing a secure source of water;
3. Providing for system redundancy in the event of system failure due to disasters or aging infrastructure;
4. Accounting for climate change scenarios; and
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5. Accounting for long-term uncertainty when considering the summed effect of the vulnerability to the water
supply.
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While many aspects of the proposed project have been described in the DEIS, there are two fundamental issues
that bring into question the engineering and scientific robustness of the analysis, and thus call into question the
conclusions based on that analysis. These items are described below.

1. Quantification of the WCWCD demands
The first issue identified was an overestimation of the demands required to meet Washington County, Utah’s
purported demand for water in 2060. According to table 6.2-1 in Volume 2: Appendix B: Purpose and Need, the
population for 2015 is 151,360 and the DEIS indicates an expected to population growth to 458,960 by the
planning time horizon of 2060. In the DEIS, this remarkable increase of the population by 2060 is projected to
result in demands increasing from 59,038 acre-feet in 2015 to 142,408 acre-feet in 2060, an increase in 83,370
acre-feet. This table then extrapolates the population projection to 2075, assuming a constant 1.8% growth rate
after 2060, or no further reductions in growth rates after 2060, adding an additional 42,105 acre-feet of water
demand for a total of 184,513 acre-feet.
The DEIS simply states, “Water demand in 2060 must include population projections out to 2075 because the
WCWCD incorporates a 15-year reserve buffer” without any justification or scientific explanation of the 15-year
“reserve buffer.” The implicit driver for this buffer however becomes apparent when observing the projected
deficits ranging from 53,625 to 112,997 acre-feet, with a median of 85,786 acre-feet (see Table 7.2-1). Without
this “reserve buffer,” the median deficit range would be from 11,520 to 70,892 acre-feet, with a median of 43,681
acre-feet, which would not justify the additional 86,294 water supply. Under the median scenario, there would be
a surplus delivery or unused capacity of at least 42,105 acre-feet per year until 2060, or roughly half of the
pipeline’s capacity. It appears the design was developed for a continued growth pattern until 2075, and the
excess water will discourage conservation measures throughout the entire life of the project.
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2. Reliability of Colorado River Flows available for the LPP
The DEIS overestimates the reliability of the water supply available from the Colorado River based on three key
factors: erroneous and optimistic assumptions of hydrologic flows, a lack of analysis for other upper basin
developments (particularly further depletions), and the lack of consideration of the implications stemming from
currently non-modeled policies. The latter refers specifically to the lack of consideration of the Colorado River
Compact.
The analysis of the Colorado River Basin is guided by assumptions embedded into the Colorado River Simulation
System (CRSS) model, a tool which is primarily used to simulate and evaluate the operations of the major
reservoirs of Lake Powell and Lake Mead, and how demands to the Lower Basin states of California, Nevada and
Arizona are met. The level of spatial detail in the Upper Basin in the CRSS is relatively coarse, although
operations of Flaming Gorge Reservoir, Navajo Reservoir and the Aspinall Unit are included. A description of the
model, its strengths and its limitations can be found in Utah State University’s Future of the Colorado Project [1].

2.1. Hydrologic Inflows
Reclamation uses two sources of information for hydrologic inflows to the CRSS. The first is a naturalized flow
record, spanning from 1906 to 2018 and applies the Index Sequential Method (ISM) [2, 3] to generate 113
individual - but highly related - hydrologic scenarios with starting dates at each point in this historical record and
sequences based on historical sequences. This period has an average annual naturalized inflow of 14.76 maf.
This period also includes the well-known pluvial period from 1906-1929, when average inflows were reported to
be 17.85 maf/year, and multitudes of evidence cast doubt on the quality of the gauging during this period.
The second hydrology used in the DEIS is based on a downscaled temperature and precipitation projections from
a suite of now outdated Global Circulation Models from the IPCC AR4 report in 2007 [4]. Referred as CMIP3,
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these climatological variables were passed through a rainfall-runoff model to develop runoff sequences that were
used as inputs into CRSS. The CMIP3 inputs provided a suite of 112 input sequences (i.e. traces), selected from
a variety of GCMs and emissions projections, representing the great deal of uncertainty regarding climate change
at the time of CMIP3. This dataset indicated somewhat lower average annual inflow to Lake Powell, yet a much
wider variability of flows. The CMIP3 data set was used in the 2012 Colorado River Basin Study [5], which was
Reclamation’s first attempt to incorporate the implications of climate changes into its modelling framework. The
CMIP3 inputs to CRSS have been criticized due to multiple bias-correction methods, which were necessary to
match historical conditions [6]. As pointed out in the DEIS, the CMIP3 hydrologic inputs have been superseded by
Reclamation’s CMIP5 inputs which are known to give substantially different results [7], yet these were not used in
this DEIS. The knowledge of climate science has advanced significantly since 2007. Therefore, it is not
scientifically valid to continue to use the CMIP3 information as a basis for climate change analyses.
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As pointed out by peer-reviewed scientific articles [8, 9], the high flows of the past are unlikely to reoccur due to
rising temperatures resulting in higher evapotranspiration rates, therefore the high flows that occurred during the
1906-1929 pluvial period cannot be considered probabilistically equivalent to more recent flows. Fortunately,
several alternatives exist that would provide a significantly more accurate depiction of the robustness of the LPP
as a water supply source.
•

•

•

Within the CRSS distribution to stakeholders, Reclamation provides a “stress-test” hydrology that uses
the period from 1988 to 2018. This period has been widely recognized as a more accurate depiction of
the likely future relative to the entire period of record, although it does not reflect hydrologic conditions
affected by future climate changes.
The ability of the LPP to reliably make deliveries during extended drought conditions can only be
evaluated by using a stochastic evaluation multiple potential drought conditions. A resampling of
hydrologic conditions based on the Millennium drought (2000-2018), the Mid-20th century drought (19531977), and/or the Paleo tree ring severe drought (1576-1600) has been recently developed by Utah State
University’s Future of the Colorado River Project [10].
This study should reconduct the analysis using Reclamation’s CMIP5 hydrology inputs rather than the
CMIP3 hydrologic inputs.

2.2. Demands
The variation of the CRSS model used for this DEIS implemented an unrealistic assumption regarding demands
for the other upper basin states. As stated in the document, “... all Upper Basin depletions were held constant at
2020 levels for the years 2020 to 2060 except those identified as reasonably foreseeable, which were held
constant at 2060 levels.” This is clearly problematic from both technical and political standpoints. First it
disregards the equal possibility of development opportunities in Colorado, Wyoming and New Mexico.
Furthermore, the lack of consideration of other Upper Basin developments means that results do not reflect the
true impact of the LPP on Lower Basin water users since the operations of Lake Powell is based on reservoir
storage crossing operational thresholds as defined in the 2007 Shortage Guidelines and more recently in the
Drought Contingency Plan (DCP). The cumulative implications of the LPP with these other proposed development
projects are more likely to push the system to lower elevations than what are shown in Figures 3.8-1 and 3.8-2,
and a higher probability of Lake Powell falling below the minimum power pool elevation of 3490 meters above sea
level (masl) as shown in Figures 2.3-2 and 2.3-8 of Appendix C-10. Reclamation did show an alternative
“sensitivity analysis” in Figure 3.8-3 using the direct Natural Flows and one version of an increasing Upper Basin
Demands, but did not demonstrate this using a Climate Change hydrology nor conduct a full analysis using the
more widely accepted demand projections as published by the Upper Colorado River Commission (UCRC).
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2.3. Lack of analysis of implications of non-modelled policies
While the CRSS seeks to incorporate the complex regulatory framework of the Colorado River, it lacks a
representation of the Colorado River Compact, which has serious implications for the analysis conducted in this
DEIS. As described by numerous legal experts [11], Article III(d) of the Colorado River Compact describes and
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obligation for the Upper Division not to cause the 10-year cumulative flow at Lee Ferry to be depleted below 75
maf. In such a circumstance, the Upper Basin States would most likely be required to curtail Upper Basin uses to
meet this compact obligation. The CRSS model has no depiction of this fundamental element within its logic, nor
did this DEIS consider the very real possibility that the LPP would contribute substantially to an increased
likelihood of Upper Basin curtailments. As Reclamation’s 2012 Basin Study indicated, the risks resulting from
climate changes and multi-year droughts fall largely on the shoulders of the Upper Basin, therefore incorporating
these scenarios with a proper analysis of curtailments resulting from Article III(d) is necessary. This is a
shortcoming of the current modelling framework that cannot be ignored.

Acceptable Levels of Risk: Impact and Reliability of the LPP
In the DEIS, Reclamation has addressed the implications of the LPP by focusing on analyzing the deviations from
Lake Powell at the 10th, 50th and 90th percentiles (Figures 3.8-1 and 3.8-3). However, such an analysis does not
reveal the likelihood of crossing critical thresholds, nor the implications of falling water levels on other water users
in the basin. In Appendix C-10, Figure 2.3-8 begins to demonstrate the actual risks to the system by highlighting a
greater than 30% probability that Lake Powell will fall below the minimum power generation elevation within the
next 20 years. Under standard engineering practice, this is clearly not an acceptable risk [12-14]. For a piece of
critical infrastructure such as the Glen Canyon Dam, this is unconscionable.
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Figure 1. Probability of Lake Powell Pool Elevation below 3,490 feet in March. Climate Change Inflows, 86kaf
Lake Powell Pipeline Maximum Depletion. (From DEIS Figure 2.3-8 in Appendix C-10)
While the LPP shows the increased probability of crossing this critical threshold goes up by one to two percent,
the LPP clearly adds to the risk of complete power shutdown of the Glen Canyon Dam. No analysis of the power
generation was provided in this DEIS, or proposed mitigation measures to offset this risk have been considered.
The previous issues raised - optimistic future inflow conditions, minimized future demand conditions, and the
absence of consideration of the implications of compact calls - will elevate the probability of crossing this
Lake Powell Pipeline
Draft Environmental Impact Statement

Water Balance Consulting, LLC

Page 4

9695-41

9695
9695-42
threshold. Furthermore, there has been no analysis presented on the implications of the LPP on the Lower Basin
water users, power generation, or on the implications to other Upper Basin water uses as a result of increased
curtailment.

Conclusions
A brief analysis of the DEIS leaves three major questions. 1) whether the demand projections have been
accurately calculated so as to justify the development of the pipeline, 2) whether there has been a sufficient
analysis of the reliability of the LPP with respect to climate changes and the likely conditions of future sustained
drought, and 3) whether the impacts of the LPP on other existing and future water uses in the system been
sufficiently studied.
There is insufficient information to draw a conclusion on the first question. It is abundantly clear that the second
and third questions have not been examined properly in this DEIS.
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From:
Sent:
To:
Subject:

Todd Reynolds <treyn62@gmail.com>
Tuesday, September 8, 2020 8:48 PM
LPP, BOR-sha-PRO
[EXTERNAL] Lake Powell Pipeline Public Comment

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

As a lifelong resident of the state of Utah and the grandson of a man that hunted and trapped in
Glen Canyon prior to the creation of Lake Powell I completely reject that there is any need for
this pipeline project.
 The Colorado river has been overallocated since the original compact was created.
 The decades-long drought shows no sign of diminishing.
 The reduction in inflow to the Colorado and the Reservoirs ensures that this project
will be a failure both for water delivery and financially.
 The City of St. George and Washington county are relying on false information to
get approval for the pipeline, and are deliberately trying to push these costs onto the other
residents of Utah.
 St. George and Washington county residents have not shown any concern or attempts
at water conservation. It's a mindset that they don't have to and the water belongs to them
- it does not.
 St. George and Washington county talk about the need of the pipeline for future
growth. No one is guaranteed future growth and living in an environment that requires
artificial environments to be created should be reevaluated.
I oppose the Lake Powell Pipeline project

Todd Reynolds
Murray, Utah
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From:
Sent:
To:
Subject:

Thomas Urquhart <turquhart32@gmail.com>
Tuesday, September 8, 2020 12:04 PM
LPP, BOR-sha-PRO
[EXTERNAL] EIS Comments

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hello,
I am a St. George native that recently earned my bachelor’s degree in engineering. The LPP is
something that I have heard about my entire life, and I decided to research it for my senior
project. After seeing how irresponsibly this project is being implemented, I decided to get more
involved. Specifically, I am writing because the EIS systematically misrepresents statistics in

favor of the pipeline and fails to truly consider a No Action Alternative.



The



2060 per capita water use goal of 240 GPCD grossly overstates the county’s true water
need. Sure, it may make sense for existing homes to continue to have grass lawns. But
the report fails to mention why new residents should be consuming so much more water



than the national average (138 GPCD) in one of the driest counties in the nation. In fact,
each new resident should add less than this national average if farmland is converted to
residential for example. The other factors that contribute to the currently



bloated per capita statistic (second-homes, tourism, farmland) would not increase at
nearly the rate of projected population increase.





The



report fails to justify the exorbitantly high RO price of $3.3B cited. RO typically costs
less than



$1,000
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per acre-ft, but the UBWR report comes out to approximately $5,700/acre-ft. Even the
upper bound number for typical ocean desalination, which requires filtering water with
a TDS rate 29 times that of the Virgin River (1,200



vs 35,000



mg/L), is approximately half the cost of the number cited.








The



If they are not, the low or medium growth scenarios seem much more likely than current
projections. This would dramatically reduce the county’s ATP as stated in the EIS.





The
9697-2

short-term regional effects analysis does not consider opportunity cost or really any
second-order effects. Saying that there would be $2B in additional economic activity due
to a $2B government project is completely erroneous.

The



report mentions that the 80% confidence interval for Virgin River flow rate spans 70,000
to 130,000 acre-ft per year. I did not see how these drastically different scenarios factor
into the analysis. For example, the socioeconomic section makes no mention



of what happens under high or low flow scenarios even though this would dramatically
affect the county’s response and economic conditions. However, it is hard to imagine a
$2B project that cannot be easily altered or expanded would be the best solution in
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greatly increased cost of water services are taken into account in their
methodology.



9697-3 Impact Analysis Methodology

EIS says “If the cost of service (including water charges, fees, and property taxes)
increases at a rate that is higher than expected, then this will have an adverse effect on
affordability.” The Kem C. Gardner projections do not explicitly say whether the
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a system with so much uncertainty.

Similarly,
I did not see what happens if the Colorado River Compact is renegotiated. Yes, Utah is
entitled to this water. However, because the compact was written after the wettest
decade on record, it doled out more water rights than the Colorado River had to offer.

9697-4
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Climate change could further exacerbate this problem. Again, Utah is entitled to these
water rights, but so are the other riparian states. I would personally support a county that
came to the negotiating table with responsible water use numbers over a county



that sunk $2B into a project even when they were routinely told that it was unnecessary
and irresponsible.



This overarching tendency to misrepresent statistics in favor of the project without real
consideration of a No Action Alternative is epitomized in KCWCD pulling out of the deal. The
district claimed to be in dire need of this water up to their pulling out of the deal. If the LPP does
not go through, WCWCD would similarly find a way to make the No Action Alternative feasible.
Cheers,
Thomas

9698

From:
Sent:
To:
Subject:
Attachments:

Taylor Warren <twblossom1023@gmail.com>
Tuesday, September 8, 2020 1:45 PM
LPP, BOR-sha-PRO
[EXTERNAL] Public Comment Document
LPP Comment.pdf

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Good morning,
I've submitted my document with my comment on the Lake Powell Pipeline below.
Thank you,
Taylor Deppen
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Department of the U.S. Interior,
My name is Taylor Deppen, and I work as a botanical field technician in Utah’s beautiful
landscapes. I have a Bachelor’s Degree in botany, and have an extensive background in studying
environmentalism. I’m submitting this document as my comment on the Lake Powell Pipeline
(LPP) that will serve Washington County, Utah. I have studied the Environmental Impact
Statement (EIS) for this project, and in my professional opinion, the LPP is unethical and
irresponsible to build at this time. The pipeline needs to be postponed until a conservation
alternative is seriously considered and outlined thoroughly through an additional EIS.
The first matter I’d like to bring to your attention is Washington County’s water usage.
Utah’s Division of Natural Resources municipal and industrial water usage data from 2016
shows that Washington County has one of the highest water supplies in the state from wells and
springs (Utah Division of Natural Resources, 2020). Washington County averages a supply of
61,489 acre feet of water every year, whereas Iron and Kane average 19,528 and 7,648 acre feet
annually. This is undoubtedly due to Washington County’s higher population, but it also means
that Washington County has the opportunity to be more conservative with the wealth of water
resources it has. Iron County used 138 acre feet of residential drinking water per person in 2016,
while Washington County used 177 acre feet (Utah Division of Natural Resources, 2020). There
is definitely room for water use improvement in Washington County.
I would next like to discuss impacts from the LPP. The LPP’s EIS clearly states that both
action choices for pipeline placement, the Southern Alternative and the Highway Alternative,
negatively impact important environmental, cultural, and recreational resources. These resources
include the Kanab Creek Area of Critical Environmental Concern (ACEC), land owned by the
Kaibab Band of Paiute Indians, Glen Canyon National Recreation Area (Lake Powell), the
Cockscomb Wilderness Study Area, the Old Spanish National Historic Trail, and several major
habitats for threatened or endangered species.
Siler pincushion cactus (Pediocactus sileri) is particularly at risk from the LPP. The
Highway Alternative cuts through a population of at least 2,945 pincushion individuals, and the
Southern Alternative moves through at least 975 acres of suitable habitat for P. sileri. Although
many of the individuals that would be affected in the Highway Alternative were deceased at the
time of survey, that does not mean they aren’t significant to the longevity of the species. Cacti
have several reproduction capabilities, one being reproduction from the dispersion of cactus
spines as the individual itself dies off. This means the large number of dead cacti found in the
Highway Alternative pipeline path have the potential to act as a type of “seedbank” for Siler
pincushion cacti, and should not be disregarded as an important wildlife resource.
Moreover, both pipeline placements cross known populations of sensitive species,
including smooth catseye (Cryptantha semiglabra), Kanab’s barrel cactus (Echinocactus
polycephalus v ar. xeranthemoides), Cutler’s spurred lupine (Lupinus caudatus var. cutleri), Kane
breadroot (Pediomelum epipsilum) , nipple phacelia (Phacelia mammilariensis) , and Atwood’s
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pretty phacelia (Phacelia pulchella var. atwoodii). These special status species may not have the
strong government backing of Endangered Species Act (ESA) listed species, but they are listed
as sensitive for a reason. Plants listed under “sensitive” on BLM lands are, “those species
requiring special management consideration to promote their conservation and reduce the
likelihood and need for future listing under the ESA,” (Bureau of Land Management, 2020)
while those listed as sensitive on NPS lands are considered, “in need of protection through
conservation measures” (Bureau of Reclamation, 2020, p. 153). Building a pipeline through
populations of these sensitive species is in direct defiance of their intended conservation as
special status plants.
Lake Powell is also a sizeable resource for Utah, though as an asset for Utah’s tourism. In
2017, Glen Canyon National Recreation Area received 4,574,940 visitors and grossed around
425 million dollars (National Park Service, 2018). The LPP’s EIS admitted that a pipeline would
affect Lake Powell’s hydrology, with the greatest lowering effects happening twenty years after
the pipeline has been put in place. Climate change will only increase as years pass, and water
resources will only become more scarce. Lake Powell will lower as a result of the LPP, and has
the potential to negatively affect tourism as capabilities of watercrafts and fishermen in shallow
water diminish. Now is not the time to gamble with our water resources, nor the time to
negatively impact Utah’s tourism economy.
Lastly, I’d like to draw attention to the lack of consideration a conservation alternative
has been given. The EIS for the LPP mentions that the first round of public comment for this
project revealed many wanted a conservation alternative considered (Bureau of Reclamation,
2020, p. 12). Despite this, the Bureau of Reclamation only received one conservation
alternative, the Local Waters Alternative, which was removed from proper analysis in the current
EIS without explanation (Bureau of Reclamation, 2020, p. 12). Laying the LPP down in ACEC
and tribal lands violates the Risk Management Plan (RMP) for this project if a reasonable
alternative exists, as explained in the EIS (Bureau of Reclamation, 2020, p. 4). If a true and
reasonable conservation alternative hasn’t been submitted, nor thoroughly considered and
explained through the EIS, it’s unlawful and unethical to progress with the LPP.
In conclusion, the LPP would cost significant amounts of money, destroy large areas of
critical habitat for endangered, threatened, and sensitive species, violate the Risk Management
Plan (RMP), cross tribal owned property, and severely negatively affect recreation and tourism
income opportunities for Utah. For these many reasons, a conservation alternative MUST be
considered seriously and thoroughly before any construction on the LPP begins. Washington
County water use data shows there is still room for more conservative use, and a sustainable
water plan is the only long-term fix for a water usage crisis. Construction of the LPP is projected
to take seven years, which means there is still time to find a sustainable, conservative water
solution before our 2060 water needs become a reality. In essence, it is unethical and
irresponsible to move forward with construction of the LPP without first seriously examining a
more sustainable water solution.

9698-3
Continued

9698-3 cont'd Sensitive Species Plants

9698-4 NEPA Process

9698-4

9698

Thank your time and attention,

Taylor Deppen
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To:
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Attachments:

Michael Small <utahsmalls@msn.com>
Tuesday, September 8, 2020 9:00 PM
LPP, BOR-sha-PRO
[EXTERNAL] My comments: Proposed Lake Powell Water Pipeline
EIS
COMMENTS ON THE PROPOSED LAKE POWELL WATER
PIPELINE.doc
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Sent from Mail for Windows 10
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8 September 2020
To: Ipp@ usbr.gov
Bureau of Reclamation
Provo Area Office
302 East Lakeview Parkway
Provo, Utah 84606
MY COMMENTS: PROPOSED LAKE POWELL WATER PIPELINE EIS
Attn: Bureau of Reclamation Officials:
Thank you for the opportunity for me to raise some substantive comments and concerns
on the proposed Lake Powell Pipeline. As I see it, Washington County, like many
communities in Utah and elsewhere, is caught between the current rapid growth and
development mindset, and the parallel loss of open space and natural values. It is ironic
that even though many new visitors are attracted to the open space and natural values in
this area, their presence leads to the degradation and loss of these values.
I moved to St. George in 1986. I thought St. George (and Washington County) was a
good place to live and raise my family. And it was. However, I believe the growth and
unfettered economic development in Washington County during the last three decades
has diminished the overall quality of life. The malignant growth and development has
certainly benefited some, and the area is becoming more like Las Vegas or Phoenix.
Traffic, crime, regulations, pollution, and taxes have all increased.
I lived in Washington County from 1986 to 2015, and now live in Iron County. Meetings
have been held on this proposed pipeline from Lake Powell to Washington County nearly
every year for at least twenty years. To be candid, I think the public is very confused and
frustrated with all these meetings over the years without meaningful results. Listed
below are my key points and concerns:
1. First, the draft EIS states that Utah Water Resources proposes building the Lake
Powell Pipeline Project to bring a second source of water to Washington County,
to diversify the regional water portfolio to meet future water demands and to
enhance the reliability of the water supply. This fancy wording shades the actual
truth. The truth is that Washington County already receives water from the Virgin
River and from numerous springs. Future water demands are not known but are
estimates based upon possible future population growth. The reliability of the
water supply in Washington County is adequate for the existing population and
demand. Therefore, there is no clear need for this proposed project. It appears
the need for this proposed project is to further excessive and unneeded human
population growth which would benefit development interests.
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2. It also is astounding to me that after all these years it is still unclear how much
this proposed pipeline will cost and how it will be paid for. This is a very basic
question. Bottom line, what will the total price for the proposed Lake Powell
Pipeline be, and how will it be paid. This total cost should include the proposed
cost of financing (interest) as well as estimated costs of yearly maintenance and
operation.

9699-2 Aquatic Invasive Species

3. As I understand the project proposal, the entire population of Washington County
would be expected to primarily pay for the pipeline (Kane County would be
responsible for about 10%). However, a number of cities and towns in
Washington County would not receive any water from this proposed pipeline.
Why should residents of Pine Valley, Springdale, Rockville, Virgin, New
Harmony, Central, Enterprise, Veyo, Dammeron Valley, Gunlock, and other
towns and cities in Washington County that would receive no water from this
project have to pay the same as the communities that would directly benefit.
4. As we know, many, perhaps most, large government projects wind up costing
more than they were originally projected to cost. There are presently also
approximately 200,000 people who live in Washington County. The proposed
pipeline is currently projected to cost approximately $3,000,000,000.00. That is a
huge amount to be levied without the public voting to approve the proposed
project. It also goes without saying that many of current residents are children,
retired folks, and have low incomes, or no incomes.
5. Most studies of climate change indicate that the southwestern United States and
the Colorado River drainage will face higher temperatures and receive less
precipitation in future years. Will there be enough water in Lake Powell to supply
the proposed pipeline twenty years from now?
6. Another concern which has recently arisen is the quagga mussel and related
species which now live in Lake Powell and which clog up valves, pipes, boat
motors, and the like. If the proposed pipeline is built, how will these mussels be
controlled and at what cost?

9699-1

9699-2

7. Apparently for nearly a century the Colorado River has been over-allocated
between the affected states. It is also interesting to note that when the 1922
Colorado River Compact made the allocation of the river water between the
various states, the Colorado River and its tributaries were not dammed. However,
now the entire Colorado River drainage is almost a continuous series of manmade
reservoirs and dams. It is estimated that perhaps 30% of the water in the
Colorado River system is currently lost simply due to evaporation from these now
existing impoundments.
8. Since 1922, the populations of Nevada, Arizona, and California which are found
downstream of Utah have increased immensely and are very dependent upon the
water of the Colorado River. These downstream states currently use the Colorado
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River water for their farms, businesses, and people. It is hard for me to believe
that these downstream states that are currently dependent on the rather limited
Colorado River will all sit by and let Utah take water for Washington County out
of Lake Powell. Instead, I think the downstream states will fight and use all their
political and legal power to stop the proposed Lake Powell Pipeline. And given
the size and strength of these states, I think they will likely prevail. Utah has four
representatives in Congress; California alone has ten times as many. California
also has probably at least ten times as many lawyers as does Utah. It will be very
expensive and time consuming to get the proposed Lake Powell pipeline approved
and agreed to by the downstream states.
9. The Colorado River Compact of 1922 presently deals with quantities of water
divided between seven states and Mexico. It does not specifically address water
quality nor consider aboriginal (Native American) rights. There is a very real
possibility that authorizing the proposed Lake Powell Pipeline project would
trigger a complete revision of the existing Colorado River agreement to include
issues such as water quality and Native American rights. Such a revision would
possibly delay construction of the proposed project for years and lead to even
higher costs.
10. If the proposed Lake Powell Pipeline is approved and built, Washington County
will receive a large quantity of water and the population will continue to grow
until the county’s population probably exceeds 500,000 people. But at future full
“build out”, whenever that happens, growth and development in the county will
again be limited by water supply. What happens then? Where will Washington
county go to get more water after all the water from this proposed project is being
utilized? I think this is a fundamental reason opponents of the proposed pipeline
for many years have been advocating better conservation and use of presently
existing water.
11. The data is confusing, but it appears that Washington County has some of the
least efficient water use in the nation. Perhaps with better water conservation the
proposed Lake Powell Pipeline would not be needed, and admittedly the local
water district has already taken some such steps. Proponents and opponents of the
proposed pipeline both agree we need more water. To make more water
available, conservation may be a less expensive alternative to the proposed
pipeline. As would be a lessening of the “growth at any cost” mentality in
Washington County.
12. The question of jurisdiction over the proposed pipeline and its authorization
should be revisited. FERC’s jurisdiction should be limited to the electrical
turbines which have always been secondary to the piping of water. I think either
the Bureau of Land Management (BLM) or the Bureau of Reclamation (BOR)
have jurisdiction under NEPA to analyze the potential impacts to the
environment, both have the expertise to do the analysis, and both have specific
knowledge of the local area. I understood in January (2019) that federal
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regulators were taking another look at which agency should have overall
jurisdiction for analysis and authorization of this proposed project, but I do not
know the final decision.
13. And finally, I always try to ask, who is really benefiting by a proposal. In this
particular case it looked strange to me when the proposed pipeline route in
Arizona was suddenly changed to totally avoid to the Kaibab Indian Reservation
and instead to utilize private land west of the reservation. I sincerely hope that
there were no conflicts of interest made when the Washington County Water
Conservancy Board made the pipeline route decisions to favor the private land
which may have been controlled by Board members.
14. In sum and overall, I think the analysis of this DEIS is not complete and the NO
ACTION alternative should be selected. The proposed Lake Powell Pipeline
project should not proceed. I would also like to be added to the mailing and
notification for this EIS. Thank you.

Sincerely,

Michael W. Small
Cedar City, UT 84720
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From:
Sent:
To:
Subject:

wastenotut@netscape.net
Tuesday, September 8, 2020 11:31 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on Lake Powell Pipeline Project

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Hi,
I live in Utah and have strong feelings about the proposed pipeline project. I've followed news stories and
skimmed some of the available information on the website (I confess I have not read it all, as you know
there's a lot!)
Briefly, due to diminishing water in the Colorado, overallocation originally based on misinformation, and
the incredible cost of this project, it does not make sense to pursue it. The best alternative is to greatly
improve our efforts at conservation. Conservation addresses both the cost as well as the lack of available
water in the future (based on multiple scientists).
Conservation hasn't had enough of a focus as an alternative. Please reconsider.
Thank you,
Kellie Wilson
801-554-8543

9700-1
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9701-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Wendy Womack <wewomack92@yahoo.com>
Tuesday, September 8, 2020 6:42 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation,
I would like to comment against the continuation of plans to build the Lake Powell pipeline. I
believe there are better solutions to address any water shortages in the county and am concerned
by the negative environmental impacts the LPP.
I am also distressed by the price tag attached to this project and feel the plan doesn't properly
address how a multi-billion-dollar project would affect Washington county citizens who must
eventually repay the state.
I would be happy to chat more about these concerns at any time.
Wendy Womack
wewomack92@yahoo.com

9701-1
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9702-1 Opinion - Opposed to Proposed Lake Powell Pipeline
From:
Sent:
To:
Subject:

Wendy Godlewski <wgodlew@centurylink.net>
Wednesday, September 9, 2020 12:48 AM
LPP, BOR-sha-PRO
[EXTERNAL] Regarding Lake Powell Pipeline Draft Env. Impact
Statement

9702-2 Water Supply

This email has been received from outside of DOI - Use caution before clicking
on links, opening attachments, or responding.

Thank you for taking public comments on the Lake Powell Pipeline (LPP). Like the
Northern Corridor, this is a rare issue where both conservatives and liberals can agree
that it’s a really bad idea: way too expensive for those on The Right, and way too many
impacts for those on The Left. In addition, there are absolutely no guarantees with the
LPP! …and so these huge costs to taxpayers (and the huge impacts to the
environment) would likely be wasted, with little extra water to show for it.
There has to be a better way. Who knows--what about these ideas?
--we have lived in cities where the price of electricity was higher during hours where
they were trying to discourage use, and cheaper during hours when they were trying to
encourage use. Could this work for water too, so that people would do their watering at
night after the sun set?
-- How about we spend a fraction of the LPP money to encourage, train, and maybe
even incentivize people to use less water? We have a beautiful xeriscaped desert yard
that all our neighbors go out of their way to compliment, and there isn’t one blade of
grass on my lot (front yard or back).
--We also think about times like 8/23/20, when massive amounts of rain pour down on
our county, and all that rainwater is ultimately wasted down the Gorge and off to
Nevada because we don’t have a reservoir in southern St. George.
--Compared to the LPP, these are just three random ideas off the top of the head that
are far less expensive, less impactful, and less unsure. There’s got to be a better way.
Please put more effort into finding good solutions and let’s stop wasting time, once and
for all, on the ridiculous LPP proposal.
PS--please lmk if you received this email. Thanks, W. Godlewski & family (Washington,
Utah)

9702-1
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9703-1 Climate Change - Hydrology
From:
Sent:
To:
Subject:

George and Yvonne <ysgb@earthlink.net>
Tuesday, September 8, 2020 10:58 PM
LPP, BOR-sha-PRO
[EXTERNAL] Comment on the Lake Powell Pipeline Draft
Environmental Impact Statement

9703-2 Water Resources

This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.

Dear Bureau of Reclamation:
In reading about what the function of the BOR is I was struck by the magnitude of its
responsibility while facing the growing climate crisis we find ourselves facing today.
The BOR must adapt quickly in its response to our warming environment in order to do its job
well, embracing the responsibility of leadership in an era of shrinking water resources.The LPP
is a prime example of pre climate crisis thinking without any grounding in reality of the current
climate crisis for a county that has no regard for critical water conservation measures.

9703-1

The BOR introduced an arbitrary new “requirement” that Washington County needs a
“second source” of water and then made this a critical purpose and need for the LPP, thus
rejecting water conservation alternatives.


BOR justifies the need for a second source based on forecasts of reduced flows in the Virgin
River, ignoring similar reductions to the Colorado River. Indeed, Colorado River water users
*already* face shortages, this the elephant in the living room.There must be an
acknowledgement that reduced flows are consistent with the entire Colorado River, it is an
unescapable fact.
The “second source” of water for the LPP is the already *over-allocated Colorado River,* where
flows are declining and expected to further decline due to climate change. This is a major flaw in
the plan.The LPP cannot take more out of something that is already over-allocated, it is not a
viable or “reliable" second source of water.
The BOR is not pursuing a project grounded in reality by it’s assumed water source for LPP.
Why has the BOR accepted that Washington County “needs" a second source of water? I live
near Denver Co. with a similar situation of a requested dam enlargement for a growing
population sited as one of the reasons for expansion even though facts show a decline in water
usage over the years despite a growing population. Denver does respect water conservation
measures as an avenue worth pursuing and they do work.
How is it that serious water conversation implementation is not “required” years before such a
project gets this far in consideration? The outrageous cost to taxpayers and egregious destruction
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of our environment from such a project as LPP ought to be reason enough to trigger proof of
serious water conversation efforts years before such a project gets this far in consideration,
especially with global warming.
Yvonne Short
Nederland, Co. 80466

9704
From: Baxter, Rick J <rbaxter@usbr.gov>
Sent: Wednesday, September 9, 2020 7:53 PM
To: LPP, BOR-sha-PRO <BOR-sha-PRO-LPP@usbr.gov>
Subject: Fw: [EXTERNAL] Fwd: Lake Powell Pipeline DEIS

Rick Baxter
Program Manager
Water, Environmental, and Lands
Provo Area Office - Bureau of Reclamation
Region 7 - Department of the Interior
302 East Lakeview Parkway
Provo, UT 84606
O: 801.379.1078
C: 385.224.6701
From: Pullan, Wayne G <WPullan@usbr.gov>
Sent: Wednesday, September 9, 2020 6:54 AM
To: Baxter, Rick J <rbaxter@usbr.gov>
Cc: Fulp, Terrance J <TFulp@usbr.gov>
Subject: Fw: [EXTERNAL] Fwd: Lake Powell Pipeline DEIS

FYI ...
wgp
From: Burman, Brenda W <BBurman@usbr.gov>
Sent: Wednesday, September 9, 2020 05:04
To: Palumbo, David M <DPalumbo@usbr.gov>; Maucieri, Mathew MM <MMAUCIERI@usbr.gov>; Pullan, Wayne G
<WPullan@usbr.gov>
Cc: Smith, Rodney <rodney.smith@sol.doi.gov>
Subject: Fwd: [EXTERNAL] Fwd: Lake Powell Pipeline DEIS

From: Robert S. Lynch <RSLynch@rslynchaty.com>
Sent: Wednesday, September 9, 2020 12:12 AM
To: Weaver, Kiel P; Burman, Brenda W
Cc: Robert S. Lynch
Subject: [EXTERNAL] Fwd: Lake Powell Pipeline DEIS

This email has been received from outside of DOI - Use caution before clicking on links, opening attachments, or
responding.

9704
FYI.

9704-1 NEPA Process

Robert S. Lynch
Robert S. Lynch & Associates
340 E. Palm Lane, Suite 140
Phone: (602) 254-5908
Fax: (602) 247-9542
Cell: (602) 228-6355
E-Mail: rslynch@rslynchaty.com
Sent from my iPhone
Begin forwarded message:
From: "Robert S. Lynch" <RSLynch@rslynchaty.com>
Date: September 8, 2020 at 8:53:00 PM MST
To: "lpp@usbr.gov" <lpp@usbr.gov>
Cc: Leslie James <creda@creda.cc>, "Robert S. Lynch" <RSLynch@rslynchaty.com>
Subject: Lake Powell Pipeline DEIS
I am providing these comments on behalf of our client, the Irrigation & Electrical Districts’ Association of Arizona, most
of whose members and associate members buy CRSP power from WAPA. Thus, our concerns are those shared by
CREDA, which has highlighted the lack of meaningful analysis of power impacts in the DEIS.
We understand that the agency plans to add to the FEIS some sort of analysis of hydropower generation impacts the LPP
will create. Thank you. However, we will not get to comment on that analysis and how accurate we believe it is for the
benefit of the decisionmaker if it is merely inserted into the FEIS.
Moreover, issues of financing (project use power, transmission of pumping power) and the suggested water exchange
and its impact on the Upper Colorado River Recovery Program, let alone its impacts on the Drought Contingency
Plans, loom large in the future of this proposed project.
What should Reclamation do about this situation? There are several options:
1. Add the above details to the project description and a hydropower generation analysis and recirculate the DEIS for
comments on the changes to avoid a challenge to its adequacy. 40 C.F.R. Section 1502.9(a).
2. Do the adding to the FEIS, add a post-FEIS comment period in front of the normal 30-day period and reevaluate the
FEIS before drafting a ROD. 40 C.F.R. Section 1503.1(b).
3. Commit to a Supplemental EIS focused on these items and other “significant new information”. 40 C.F.R. Section
1502.9(c)(1).
It would be a shame for Reclamation not to recognize that it must do something more in this NEPA process. We are not
commenting on the merits of this project. We recognize that it is important to the State of Utah and the people of St.
George. But any project that raises multiple Basin-wide issues as this one does deserves a broader collaboration effort,
one in which we would be happy to participate.
Bob Lynch
Robert S. Lynch
Robert S. Lynch & Associates
340 E. Palm Lane, Suite 140

9704-1
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Phone: (602) 254-5908
Fax: (602) 247-9542
Cell: (602) 228-6355
E-Mail: rslynch@rslynchaty.com
Sent from my iPhone

9705
9705-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Diane Bloom
Rio Rancho, NM 87144
9705-1

The only feasible action is NO action

9706
9706-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Bette Rehner
Denver, CO 80209
9706-1

Please prioritize conservation and protect the Colorado River and the wildlife That
depend on it.

9707
9707-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Tim Benko
Longmont, CO 80503
9707-1

Please do not mess with this area any more! Flooding this place was bad enough so
let?s try conservation Not devastation!

9708
9708-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Julie Dillon
Laporte, CO 80535
9708-1

Please suport a 'no action' alternative for the Lake Powell Pipeline. It poses a threat to
the Colorado River, and the birds and animals and people it supports.

9709
9709-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Charity turner
Armonk, NY 10504
9709-1

Conservation is key for sustaining the west. At this time, the only supportable alternative
is the 'no action' alternative for the Lake Powell Pipeline.

9710
9710-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Arnie Schoenberg
San Diego, CA 92104
9710-1

Conservation of water is the eventual solution as human populations increase. Why
destroy important wildlife and recreation in the process. Please leave this as an
emergency reserve.

9711
9711-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Phil Roark
Sedona, AZ 92008
9711-1

The Colorado River Basin has been a flawed compact since its writing but it requires a
comprehensive solution among all the 7 states and Mexico. Climate change realities
must be considered in any equitable solution.

9712
9712-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Thomas Haraden
Castle Valley, UT 84532
9712-1

I lived near St George (in Springdale) for 12 years. I saw the appalling misuse of water
there. The city and county needs to use their water more wisely and conserve drastically.
We already don't have enough water. I'm against them taking more than their fair share
from others.

9713
9713-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Jim Houghton
Encino, CA 91436
9713-1

I live in Los Angeles, where conservation has made some strides, but where people still
waste water in the most shameful way. Let's do everything we can with conservation
before tapping into water that's important for other living things beside ourselves. Cheers,
Jim

9714
9714-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Tamara Hock
Phoenix, AZ 85032
9714-1

I have lived in states that require Colorado River water for 50 years. It has required
careful conservation of my personal water supply. Please consider demanding Utah
provide a plan for water usage. A long time ago Arizona gave up water rights to build a
canal system. Demand the same for new requests.

9715
9715-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Jeremiah Scanlan
Orem, UT 84058
9715-1

I have followed the Lake Powell Pipeline project and am concerned at how quickly things
are moving. The Pipeline seems to be expensive, unnecessary, and the pet project of
only a few people. Some surrounding counties have even admitted that they don't need
the water from the Pipeline. There are better alternatives at the moment and we need
more time to think clearly about this.

9716
9716-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Emma Judd
Coalville, UT 84017
9716-1

Please reconsider alternatives to the Lake Powell Pipeline. To the U.S. Bureau of
Reclamation: At this time, the only alternative I support for the Lake Powell Pipeline is the
'no action' alternative. As presented, this project poses a threat to the Colorado River and
the people and wildlife that rely on it. We must find solutions to our water demands that
work for both people and nature.

9717
9717-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Nancy Kelly
Phoenix, AZ 85007
9717-1

Please. The US MUST lead the world and show the way in water conservation, NOT
demonstrate ever more ingenious ways to use and pollute every drop. Water is the most
precious natural resource on earth and what makes life possible. We must learn to: practice sustainable agriculture. We must not attempt to turn a desert into croplands. practice wise gardening and landscaping. Golf courses do not belong in the desert unless
artificial turf is used. Lawns in a city like Phoenix are ridiculous. - develop wiser use of
household water. Every house should have a graywater system for irrigation of gardens.
Potable water must NOT be used for flushing toilets. There are so many more changes
that could be implemented without resorting to a huge project like this pipeline.
Remember, every drop of water on the planet earth is here already. Much of it polluted.
For the sake of the children being born today and tomorrow, we must find a better way.
At this time, the only supportable alternative is the 'no action' alternative for the Lake
Powell Pipeline.

9718
9718-1 Opinion - Opposed to Proposed Lake Powell Pipeline

Mark Meeks
Bailey, CO 80421
9718-1

We must adapt our lives to a changing world with vision for the distant future. For too
long we have made policy based on short term goals that are mistakenly taken to be
appropriate for the future when their limited vision is not fully observed. We need a way of
life on earth that is compatible with generations to come, with a vibrant natural
environment and human civilization that is sustaining rather than diminishing of that
environment. We need now water policies that see a dryer reality, that preserve the flow
of rivers and the wildlife they support, and adjust human use to the reality now present.
Water must be carefully preserved, in our useage as well as in the flow of rivers. We can't
keep taking as the resource declines and our earth's climate is changed. At this time, the
only supportable alternative is the 'no action' alternative for the Lake Powell Pipeline.

